MUWHUCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHUS POCCUNCKOI ®EIEPAITIN
denepanbHOE rOCy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICIIIET0 0Opa30BaHUs
«KYBAHCKU T'OCY JAPCTBEHHBI YHUBEPCUTET»

dakynbpTeT OMOJIOTHICCKUI

VYTBEPXJIAIO:
ITpopekTtop no yuebHoil padote,
/,.00pa30BaHKs — IIEPBbIH

2021r.

PABOYASI MPOI'PAMMA JUCLMITJIMHBI (MOJY.JI5D)

b1.B.01 MUKPOGHAA BUOT'EOXNUMUA

Hanpasnenue noaroroBku/crnennanibHocTh  06.04.01 buosorus

Hampasnennocts (poduiib) / crienuanu3amnus Mukpobuonorus
dopma oOydeHus oYHad
KBanudukanmus MarucTp

Kpacnonap 2021



PaGouass mporpamma mucuumuiiHbl «MUKpOOHasE OMOTECOXWMUS» COCTABJIICHA B
COOTBETCTBHHU C (PeiepaIbHbIM IOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
Bbiciiero  oOpazoBanuss (PI'OC BO) mno HanpaBieHHIO MOJATOTOBKH /
conerpaiabHocTd 06.04.01 buosorus

[Iporpammy cocTaBuiI(H):
A.A. CaMKOB, JIOIICHT, K.0.H.

PaGouast mporpamMma muciuIiuinHbl « MuUKpoOHass OMOTEOXUMUS» yTBEPKJCHA Ha
3acenannu Kadeapbl TCHETUKH, MUKPOOHUOIOTHN U OMOXUMUHU
npotokon Ne 10 «25» _wmas 2021 r.

3aBenyromuii kadeapoit XyaokopmMoB A.A.

YTBepxkaeHa Ha 3aceJaHUM y4eOHO-METOJIMYECKOW KOMHCCHH OHOJIOTUYECKOTrO
bakynbTeTa

npotokost Ne 9 «28» _ mas 2021 . ¢’
[Ipencenarens YMK dakynprera  bykapesa O.B. S ipiceg S
- —_—
Vi

PGHCHBCHTH(‘ |

' /  HacomoB AWM., 3aBeayrommii  naGoparopueit
6H0TeXH0H0queCK0rEYKOHTp0J1;1 (bHTonaToreHOB u ¢puroparosBCKOHIICBuB

Z

T Bonkoa C.A., noueHT kadenpsl OHMOTEXHOJOTHH,

6I/IOXI/IMI/II/I/I/I onodsuky ®I'EOY BO <<Ky6aHCKI/II/I rOCYJapCTBEHHBIN arpapHbIi
yauBepcutetumenu U. T. TpyOununay, kana. 6ol HayK



1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

[lenpr0 OCBOCHUS TUCHUTINHBI «MUKpPOOHAsT OMOTEOXUMUS» SBISIETCS (POpMUpPOBAHUE Y
CTYJIEHTOB TPO(EeCCHOHATBHBIX KOMIETCHIIMM B TPOU3BOJCTBCHHONW, MOHUTOPHUHTOBOM U
HCCJIEI0BATEIbCKOM IEATEIbHOCTH, TTOJIYYCHHE 3HAHWM, YMEHWN, HaBBIKOB, HAIPABJICHHBIX Ha
pacuiMpeHne MpeAcTaBIeHu 0 OMOpa3HOOOpa3uu MHUKPOOMOJIOTHYECKUX areHTOB, UX POJIM B
YCTOMYMBOCTH Omocdepbl, B TIOOAIBHBIX KPYroBOpOTaX OHMOTEHHBIX JJIEMEHTOB, UX
UCIIOJIb30BAaHUU B  OMOTEXHOJOTMYECKHX MPOILIECCaX, AarpoTeXHOJOTUAX  IOCPEICTBOM
MIPUMEHEHHUS METOJUYECKHUX OCHOB JIJA0OPATOPHBIX OMOJIOTHYECKUX MCCIICTOBAHUMN.

Bonpmioe 3HaueHue wMMeEeT TMOJMyYEHHME 3HAHUM O PpOJIM  MHUKPOOPTaHH3MOB B
KPYTOBOPOTaX OCHOBHBIX OMOT€HHBIX JIEMEHTOB, O COCTABE M CTPYKTYPE CICIHATM3UPOBAHHBIX
MUKPOOHBIX COOOINECTB, JOMUHUPYIOUINX BHIaX, WX (YHKIIMOHUPOBAHUU B TEX WU HHBIX
JTanax OMOreOXMMHMUYECKHX IpEeBpalleHuil. buoreoxmmuyeckas MalldHa IJIAHETHI - CHCTEMa
B3aMIMOCBSI3aHHBIX [IUKJIOB 3JIEMEHTOB, JICHCTBYIONUX KAaK B IUIAHETAPHBIX MacliTabax, Tak U B
Macmrabax skocucteM. Onpenenstomum s 6uochepsl SIBISETCS LUK YIIIepoaa, CIyKalui
TakKe BEAYIIUM IS IPYTHX IUKIOB — a30Ta, cepbl, Qocdopa, Kamblus, xKeleza U Jp.
Mukpoopranus3Mbl, OpeXaAe BCEro, MPOKAPUOTHI — JyOakTepuu U apxebaKkTepuu, CBOUM
CrenupUIeCKIM METa00IU3MOM 00ecTieunBaIu (YHKIIMOHUPOBAHUE MHOTHX CETMEHTOB IIUKIIOB
3QJI0IT0 0 TIOSIBJICHUS BBICIIMX OPraHU3MOB. B CcOBpeMEHHOW MHUKPOOHOJIOTHMH OTMEYeHa
OTIPE/ICIISAIONIAsl POJIb CIICIUATH3UPOBAHHBIX COOOIIECTB MHKPOOPTAaHHU3MOB B OOCCIICUCHUU
KPYrOBOPOTOB OHMOTEHHBIX JJIEMEHTOB, HCCIIECOBAaHbl OCHOBHBIE MYTH OHMOJIOTHYECKOTO
MIPEBPAILCHUS TTOCTEIHUX.

BaxxHocTh yHHKaNbHOW pPOJNM MHUKPOOHBIX COOOIIECTB B OMOTCOXMMHUYECKHX IUKJIaX,
HEOOXOAMMOCTh TTOHMMAHUsI OCHOBHBIX NPHUHIIMIIOB U IMYyTEH, a TaKKe TOYEK MPAKTUYECKOTO
NPUMEHEHUS OMNpeleNsieT aKTyalbHOCTh HW3Y4YeHHs] [JUCHUIUIMHBI B paMKax JaHHOUN
MAarucTepCcKoOr MpoOrpaMmel.

1.2 3agauu AUCHUNJIMHBI

OcHoBHbBIE 3a/a4ll JUCIUIUIMHBL: CHOPMHUPOBATh y CTYAEHTOB: 0a30BOE MBIIUICHHE,
obecrieunBaroIee MpeACTaBICHUsT 0 OMOPa3HOOOpa3un OMOJIOTHYECKUX O0OBEKTOB, OCHOBAaHHOE
Ha 3HAaHUU OCHOBHBIX NPUHIIMIIOB, MMOAXO0A0B U TEXHOJIOTMUYECKUX ACTIEKTOB (DYHKIIMOHHUPOBAHUS
OMOTeOXMMHUYECKUX ITUKIIOB, 00€CIeUnBAIOIINX (PYHKIIMOHUPOBaHUE OHOChEph; CIOCOOHOCTH
MOHMMATh 3HAaueHHWEe OuopasHooOpasus g yCTOMYMBOCTH Ouocdepbl, NpeuMyIlecTBa
MUKPOOHBIX CHHTE30B B I€TEPOTCHHOM CHCTEME, TIOJIXObI K MX peaM3alliH, UCTOIh30BAHUIO
T€X WIM HHBIX METOJOB M pPe3ydbTaTOB HAyYHO-NIPAKTUYECKOW MAEATENbHOCTH B 001acTU
MUKpPOOHOJIOTHH ¥ OHOTEXHOJOTHH, CIIOCOOHOCTh TIPUMEHSATH METOJMYECKHE OCHOBBI
MPOEKTUPOBAHUS, BBHIMOJTHEHHUS TOJEBBIX U JAOOPATOPHBIX OMOJOTUYECKHX, SKOJOTHUYECKHX
WCCJICJIOBAHM; pPa3BUBATh y CTYJACHTOB yYMEHHUS HCIIOJIB30BAaTh COBPEMCHHYIO ammaparypy U
BBIUMCIUTENbHBIE KOMIUIEKCHI JIJISl BBITTOJIHEHUSI OMOIIOTHYECKUX paboT; MOKa3aTh MEPCIEeKTUBbI
MPUMEHECHUS OMOTCOXUMHUYECKHX ITUKIIOB B PA3JIMIHBIX 00J1aCTSAX KU3HEACATSIHHOCTH YEIIOBEKA
(TIPOMBITIIIEHHOCTh, CENBCKOE XO3SHCTBO, HAYYHBIE HCCIENOBAaHUS U T. J.); pa3BUBaTh ¥y
CTYJICHTOB HaBBIKH pa0OTHI C yUeOHOUM M HAYYHOU JIUTEpaTypOil.

1.3 MecTo AucuuminHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

HuctumuimHa «MuKpoOHass OMOT€OXUMHs» OTHOCHUTCS K 4YacTH, (opMmupyemoit
yY9acTHHUKaMHU 0oOpa3oBaTeIbHBIX OTHOMIEeHWH, brmoka 1 «Jluctunaumael (MOaynn)» ydeOHOTO
IUIaHA.

Kypc «MukpobHast  OGuoreoxumusi» Bak€H [JUII  CTYAEHTOB-MHKPOOHOJIOTOB,
CHEeLHUATU3UPYIOUINXCS B 001acTH OMOTEXHOJNIOTUU M 00mell Mukpooduonorun. s ycBoeHHs
Kypca CTYACHTY HEOOXOIWMO OpPHEHTHPOBAThHCSI B MpobOiieMax oOmed MHUKPOOHOJIOTHH,
O0uoxuMuM, (U3MOJIIOTUM MHUKPOOPTaHW3MOB. VIMETh HaBBIKM CaMOCTOSATENBHOM pPabOTHI C
JUTEPATypol, BKJIIOYAs MEPUOAMYECKYI0 HAy4yHYI0 JIUTepaTypy IO OaKTepHOIOTHU U



OMOTEXHOJOTMH, a TakXe HaBbIKM paboOThl C JJIEKTPOHHBIMH CpEICTBaMU HH(OpMAaIHH.
W3ydenuto aucuurinHbl «MUKpoOHAsT OMOTEOXUMUS» MPEIIICCTBYIOT TaKHE JIUCIIUTLIMHBI
OakanaBpuata, Kak «bHOXMMHS C OCHOBaMHU MOJIEKYJSIpHOM Ouonorun», «l'eHeTnka u
ceNeknus», «MHKpPOOHONOTHSI ¢ OCHOBAMH BHUPYCOJIOTMM H OHOTEXHOJIOTHHY», KOTOPBIC
M3y4yalTca, B TOM uyucie, B pamkax HanpaieHus 06.03.01 «buosorus». Marepuansl
JUCITUTUIMHBL HUCTIOJIB3YIOTCS CTYJIEHTAMH B HAy4YHOU padoTe TpH IMOATOTOBKE BBIMTYCKHOMN
KBaJIM(UKAIIMOHHOM pabOTHI (MAarMCTEPCKOM JuccepTalii) U KpailHe BaKHbI B OCYLIECTBICHUU
MPAKTUYECKON AEITETLHOCTH MarucTpa OuoIoruu (MUKPOOHOIOTHH ).

1.4 IlepevyeHb NMJAHMPYyeMbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

N3yuenue
00yYaroIuXcsl CIeYOIIX KOMIETEHIIMN:

JaHHOW y4eOHOW  JUCIMIUIAHBI

HampaBlieHO Ha (OPMUPOBAHHE Y

KOI[ 1 HAUMCHOBAHHUC MHAUKATOpA

PCSyJ’IBTaTBI O6y‘IeHI/I$I 10 TUCIHUITTINHE

IK-1 CrocobeH K y4acTHIO B MEPONPHUATUSAX IO JIabOpaTOpHBIM OHOJIOTUUECKHM  HCCIIEIOBAHHSM,
9KOJIOTUYECKOMY MOHHUTOPUHTY M OXpaHe NPUPOJBI, UCIONb3Yys 3HAHHMSA (yHOAMEHTaIbHBIX M IPHKJIAIHBIX
pa3esioB AUCIMILIMH (MOAYJIeH), ONPEAETSAIONINX HANPABICHHOCTD (TPOQHIIb) MPOrpaMMbl MATHCTPATYpPHI.

UIIK-1.1. [ToHNMaeT u MpUMEHSET B
npoecCHOHANBHON NEeATEIBHOCTH OCHOBBI
(yHIaMEHTaNbHBIX M IPHKIAIHBIX PA3/IeiioB

3HACT q)yH,Z[aMeHTaHBHBIe OCHOBBI MPIKpO6HOI>i OHOreOXUMUU.

yMEeT MpPHMEHATh B NPO(ECCHOHATBHON JESATENBHOCTH
MPUKJIAIHBIC Pa3/iesibl MUKPOOHOH OMOTeOXUMHH.

OHOJIOTMYECKUX U KOJIOTHUECKUX JAUCHUIIINH.

BJIAJICET OCHOBHBIMH MHKPOOHOJOIMYECKUMH METOAaMH H
npreMaMy HCCIe0BaHus QyHAAMEHTAIBHBIX H MPUKIIATHBIX
pa3nenoB MUKPOOHOH OHOTEOXHUMHUH.

UIIK-1.2. [InanupyeT U NpOBOAUT MEPOIPUATHUS
TI0 3KOJIOTHYECKOMY MOHUTOPUHTY M OXpaHe
MPUPOABL.

3HaeT OTanmbl OHOT€OXMMHYECKMX  IHUKJIOB  OCHOBHBIX
OMOTEHHBIX 3JIEMEHTOB [UIS IIJIAHUPOBAHHSA MEPOIPHUATHH 110
9KOJIOTHYECKOMY MOHUTOPHHIY U OXPAaHE IPUPOABL.

YMEET BBIACHATH MUKPOOPIaHU3MBI, y4YacCTBYIOIIME B
MIPEBPAIICHUAX OCHOBHBIX OMOTEHHBIX 3JIEMEHTOB, B PAMKax
IIPOBEJICHUS MEpOIPUATUI 1o 3KOJIOTMYECKOMY
MOHUTOPUHIY U OXPAaHE IPUPOABL.

BJIaJICET MCTOAMKAMH KOJIMYECCTBEHHOI'O ONPECACICHUSA TUTP
ueneBoﬁ TpynIibl MHUKPOOPTAaHU3MOB OCHOBHBIX
OHMOreOXUMHUYECKHUX LUKJIOB JJIA OLICHKHW 3KOJIOTHUYCCKOTO
COCTOSIHUS TPUPOABI.

HUIIK-1.3. AemMoHCTpUpYET BIaJCHUE
COBPEMEHHBIMH NH()OPMaMOHHBIMH peCypcamMu

3HACT COACPIKaHUC COBPEMCHHBIX I/IH(l)OpMaLII/IOHHLIX
PECYpPCOB OHOTreOXUMUYECKOTO COACPIKAHM.

OHOJIOrHYECKOTO U IKOJIOTUYECKOTrO
COACPIKaHUA, U UCTIOJIB3YCT UX B
HpO(I)eCCPIOHaHBHOﬁ JACATCIbHOCTH.

yMEeT HHTEpIpeTHpoBaTh HWH(OpManMi0 00 OCHOBHBIX
MHUKPOOHBIX OMOT€OXUMHYECKNX LUKJIAX JUIS UCTIONb30BaHMS
B Ipo()eCCHOHATLHOM AEATEIHbHOCTH.

BIIafieeT METOIMKaMHU TIOMCKa COBPEMEHHBIX
MH(OPMAMOHHBIX PECYPCOB ONOT€OXUMHUYECKONW TEMAaTHKH.

UIIK-1.4. AnanusupyeT pe3ynabTaThl Hay4YHBIX
9KCIIEPUMEHTOB M TPEACTaBIsieT UX B Qopme

3HaeT AITOPUTM aHaJIM3a pe3yIbTaThI HAYYHBIX
HKCHEPUMEHTOB B 00J1aCTH MUKPOOHOH OMOTCOXHMUMU.

myOnuKanuii B pEIeH3WPYEeMBIX  HAYJIHBIX
M3JaHUSAX, IPOBOJUT JIMCKYCCHM Ha Hay4dHBIX
MEpPOIIPUATHSIX.

YMEET IPEACTABIATh BBIBOJBI U PE3YJIbTATHL HKCIIEPUMEHTOB
B popme myOiaMKanuii B perieH3uPyEeMBIX HAYIHBIX W3JaHHIX
OMOTEOXMMIYECKON HANIPABICHHOCTH.

BJaJeeT MOHATHHHON 0a30ff O MPOBENEHWH AWCKYCCHH Ha
Hay4yHbIX  MEpONPUATUSAX  OTHOCUTENBHO  pE3yNbTATOB
OHOTEOXMMHIYECKIX IKCIIEPHMEHTOB.

ITK-3 Crioco6eH oCyIeCTBISTh OHOIOTHIECKOE U IKOJOTHUECKOE IPOCKTUPOBAHKE, TAOOPATOPHBIN KOHTPOJIb U
JIMarHOCTHKY, KOHTPOJIb 32 COCTOSIHUEM OKPYKarolel cpeibl.

HIIK-3.1. CBoOo1HO BIaziceT | 3HaeT (DyHAaMEHTaJbHBIE TPYIMIBI TPOKAPUOT — OOBEKTOB
(hyHIaMEeHTaIbHBIMU u TEOPETHYCCKUMHU | OMOJOTHYECKUX KM IKOJOTHUECKUX HMCCIICIOBAHUI B 00IACTH
MOHATUSAMH OMOJIOTHH M SKOJIOTUU M HCIONB3yeT | OMOTCOXMMHHU, JUISL  OCYIICCTBJICHUS  JKOJOTHYECKOTO
9TH 3HAHUS JJIS1 OCYIIECTBICHUS YKOJOTHYECKOTO | MPOCKTHPOBAHHUS.

MMPOCKTUPOBAHUS.

yMEET MNPUMCHATL TEOPETUYCCKUEC TMOHATHSA OHOJIOTHH U
OKOJIOTMU TpPU OCYHICCTBJICHUN KAYCCTBCHHBIX PCAKUWU JJId




KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA Pe3yJ'ILTaTI)I OGy‘lGHI/IH 110 JTUCHUIIJIMHEC

BBIABICHUSI ~ TPOAYKTOB  OOMEHa
YYaCTHHKOB  OMOTEOXMMHYECKHUX
9KOJIOTHUECKOT0 NPOEKTUPOBAHUSL.
BJIafieeT HAaBBIKAaMH pabOTHl HA MUKPOCKOIE NPHU BBIIBICHUU
MUKPOOPIaHU3MOB B INPHPOJHBIX OOBEKTaX U cpefax i
aHaJIN3a Pe3yIbTaTOB 3KOJIOTUYECKOT0 IPOEKTUPOBAHHUS.

MHKpPOOPTaHH3MOB-
IUKJIOB B  paMKax

WNIIK-3.2. Vcnonb3yeT 3HaHUS 3aKOHOMEPHOCTEH
9KOJIOTMYECKUX TPOLECCOB M  SBICHUH s
MOATOTOBKM HAYYHBIX IPOEKTOB M Hay4yHO-
TEXHHYECKHUX OTUYETOB.

3HAET CIOCOOBI BBISABICHUS MHUKPOOPTaHM3MOB DPa3IHMYHBIX
OMOreOXNMHYECKUX TPYI B 00BEKTAX OKpYXKalollel cpelibl
W HAaKONMTENBHBIX Cpelax sl TIOATOTOBKM HAayYHBIX
MPOEKTOB M HAYYHO-TEXHUYECKUX OTYETOB.

yMEeT BH3yaJIM3UPOBAaTh MHUKPOOPTaHW3MBI B IPHUPOIHBIX
MECTOOOUTAHHUAX C HCIOJIB30BAHHEM COBPEMEHHBIX 3HAHUH
3aKOHOMEPHOCTEN 3KOJIOTMUECKHUX IPOLIECCOB U SIBICHUM.
BIIaJeeT HaBBIKAMH  pabOTHI Ha 00opynoBaHUH,
UCTIONB3YEMOM JUISl aHAJIN3a CPEbl POCTa MUKPOOPTaHU3MOB,
IIPU MIOJTOTOBKE HAYYHBIX NMPOCKTOB U HAYYHO-TEXHHIECKUX
OTHYETOB.

Pe3ynbrarel 00ydyeHHs O JMCUUIUIMHE JOCTUTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJOB KOHTAaKTHOH U CaMOCTOATENBHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukaToppl  TOCTH)KEHUS  KOMIETCHIMH  CUMTAKOTCS
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB O0YyUEHHUSI.

c(OpMUPOBAHHBIMU  TIPH

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHbI

2.1 PacnpeaesieHue TPyA0EMKOCTH AMCHMILIMHBI 10 BUAaM padoT

OOmiast TPyA0EMKOCTh JAUCIUILIMHBI cOcTaBisieT 4 3aderHbie eauuuilpl (144 gaca), ux
pacrpeziesieHue Mo BujaM paboT NpeCTaBICHO B TAOIHIIE

Buner padot Bcero
4acoB

®dopma o0ydeHHs
OYHO-
3a04Hast

3a04YHasn
OYHas

1
ceMecTp
(gacsr)

X
ceMecTp
(gacsr)

X
ceMecTp
(gachl)

X

Kypc
(gacsl)

KoHnTakTHas pa6oTa, B TOM 4HcJe:

AyIuTOpHBIe 3aHATHS (BCero):

3aHATHA JICKIITMOHHOT'O THIIA

12

12

1a60paTOPHBIE 3aHSITHUS

MPaKTUYCCKUC 3aHATHUA

24

24

CCMMHAPCKHUEC 3aHATU

HWuasi koHTaKkTHas padora:

KoHTpois camocToaTensHOM paboTh
(KCP)

IIpomexxyrounas arrectranus (MKP)

0,3

0,3

CamocrosiTeJbHasi padoTa, B TOM
qucie:

Pedepat/acce (moaroroska)

16

16

CaMOCTOSITENIbHOE HM3Y4YEHHE pa3JielioB,
CaMOIIOITOTOBKA (mpopabotka u
MOBTOPEHHE JICKIMOHHOTO Marepuaia H
Mmarepuana  y4eOHHKOB M y4eOHBIX
nocoOui, TMOATOTOBKAa K JlabopaTOpHBIM
3aHATHUSIM, KOJJIOKBUYMaM M T.J.)

24

24

BrlnosHeHHe MHAWBUYaIbHBIX 3aJaHui
(moxroTtoBKa cooOIIEHHUH, TPE3EHTAINN)

16

16

[ToaroToBka K TEKyIeMy KOHTPOIIIO

16

16

KonTpoas:

HOILFOTOBKa K OK3aMCHY

35,7

35,7




Buasl padot Bcero ®dopma o0yuenust
4acoB OYHO- 3a04Has
oHas 3a04yHast
1 X X X
ceMectp ceMectp ceMecTp Kypc
(gacsr) (gacsr) (gacel) (gackr)
Ooman gac. 144 144
TPY/10eMKOCTh B TOM 4HCJIe
KOHTAKTHAs 36,3 36,3
padora
3a4. el 4 4

2.2 Copep:xanue JTUCUMIIIIMHBI
Pacripenenenuie Bu1oB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3JieiaM JUCITUILIAHBL.
Pasnensl (Tembl) quciuminiel, n3ydaemele B 1 cemectpe (1 kypee) (ounast popma oOydeHwsl)

KommuectBo yacos
N AynuTopHas Breayut
° HanmenoBanue paznenos (Tem) opHast
Bcero pabota
paboTa
JI 113 JIP CPC
1 MukpoOHas 6MoreoXuMust Kak Hayka. bruoreoxumuueckue 18 2 4 12
) acrekThl pa3Butus onocdepsl. Posp npokapuor.
O0m1ue cxembl OMOreoXUMHIECKUX IUKIOB. [ukn yraepona -
2 BEIYILHH KT OMOTEOXUMHUIECKON MAIIIMHBI INTAHETBL. ASPOOHBIN 1 18 2 4 12
' aHa’POOHBII ITyTH MUHEPATM3ALNHI YITIEPO/a, JIETIO YIIIEpoa,
OaKTepHAaIBHBIHN Ta30BbIA QUIBTP.
3 uxr a3ota. AMMoHH(uKanys, a3oTdukcanus, HUTpUPUKAIU, 18 2 4 12
' neantpudukanus, ANAMMOX.
4 Huxon CepEL. Bronornueckoe okucieHne 1 BOCCTAHOBJICHHE 18 2 4 12
COEIMHEHHH Cephl.
5 uxurer sxenesa, mapranna 1 Qocdopa. Okucienue, 18 2 4 12
BOCCTaHOBJICHHE, H3MEHEHHUE MOJBHIKHOCTH.
6 [MpuknaaHOe OMOTEXHOIOTHYECKOE UCTIONb30BAaHHE 18 2 4 12
) MHUKPOOPIaHM3MOB, YYaCTBYIOIIMX B OMOI€OXMMHUYECKHUX LIUKIIAX.
HUTOI'O no pasdenam oucyuniunvl 108 | 12 24 72
Kontposs camoctosTensHoH paboTs! (KCP)
[Tpomexyrounas arrecrauus (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIO 35,7
OO61mas TpyJ0€MKOCTh IO JUCIUILTNHE 144

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsaTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTITHHBI
2.3.1 3aHATHHA JEKUMOHHOTO THIIA

HaumenoBanue paszacia CDopMa TCKYLICTO

Ne (remb1) Coneprxanue paszena (TeMbl) KOHTpO
1. |MukpoOHas [TonsiTne MuKpoOHOH OMOTEOXMMHM, HAayKH, JieKallue B eé v
OMOreOXUMHS KaK HayKa. |OCHOBE, OOBEKTbl HW3y4eHHs. bBHOreoxumHu4ecKas HCTOPHUS
buoreoxumuueckue TJIaHEeTHl 3eMJIs — OCHOBHBIC dTaIbl pa3BUTUs OHochepsl, poib
aCIIEKTBI Pa3BUTHUA OakTepuii B WX OCYyHIECTBICHHH. Poip MHKpodocCHimii B
6uocdepst. Poip W3YYeHHH  WCTOPHUHM  Pa3BUTHS ~ MHKPOOHOTO  MHpa.
MIPOKAPHOT. CTpOMaTOJIUTHI. MukpoOHbie coobrrecTsa KaK

(yHKIMOHAJBHBIE EIWHHUIBI MHKPOOHOW  OHMOreOXMMUH:
IpeuMyliecTBa IO  CPaBHEHUID C  MOHOKYJIBTypamH,

MIPOCTPaHCTBEHHAS u ($yHKIIMOHATIbHAS CTPYKTYpa
MHUKpPOOHBIX coobuiecTB B mpupozae. CBoiicTBa NpPOKapHOT,
o0ycaBIuBaoIye nx poJb B OCYIIECTBIICHUN

OHOreOXMMHYECKUX IIHUKJIOB. MeTOﬂLI HUCCICA0OBAaHUA
MI/IKp06HI>IX HOHyﬂfIHI/Iﬁi MHKPOCKOIIUA, HCIOJIb30BAHUC




HaumenoBanue pasgena
(Temsr)

Coneprxanue paszena (TeMbl)

®dopma TeKyIIero
KOHTPOJIS

SJIEKTUBHBIX IMHUTATENIBHBIX CPEl, MONEKYJIIpHO-TeHETUIECKHE
METOJIbI, B TOM UHCJIC aHalIM3 METareHoMa U TPaHCKPHUITOMA.
Ilepexon oT BOCCTaHOBUTEIbHON aTMochepsl K
OKHCJINTEIbHON — BKJIaZ OKUCTEHHOTO ()OTOCHHTE3A, POJIb IS
9HEPreTUYECKOro MeTaboIM3Ma MPOKAPHOT B YACTH KOHEUHBIX
aKIEITOPOB.

OO01IHE CXEMBI
OMOTeOXUMHIECKUX
nuukioB. Huki yriepona -
BEIYIIUH [TUKIT
OMOreOXUMHYECKON
MaIlMHBI [UIAHETHI.
AdpOOHBIN U
aHa’pOOHBIN IyTH
MHUHEpaIH3aN
yriepona, Iero
yriepona,
OaKTepHaIbHBIA ra30BbIi
GUIBTP.

OOmue cxeMbl OHMOTCOXMMHYECKHX [UKIOB OCHOBHBIX
JJIEMEHTOB, HX CONPSDKEHHE, pPOJIb  MHKPOOPTaHM3MOB.
MuKkpoOHBI KpyrOBOPOT yTiIepoaa: o0mast cxema, OTAeNIbHBIC
9JIEMEHTHI, OCYLICCTBIISIOIINE HMX KIIOUEBBIE I'PYIIBI JKUBBIX
OpPTraHM3MOB, OJHEPIusi Ui OCYLIECTBIICHHUS KPYrOBOPOTOB.
AHa’poOHBIE JIeN0 OpraHWYecKoro yriepoja B Ouocdepe,
NIPUYMHA WX TOSBIEHHS. bakrepuainbHbIH ra3oBblil GUIBTP —
pOJIb B 3axBaTe JICTYYUX COEAMHEHUH Yriepozaa, BXOJSIINUE B
COCTaB  MHKDOOPTAHHM3MBI,  pacrojiokeHHe. MuKpoOHOoe
pa3lIOKEHUE LEIUTION03bl M JIMTHWHA B aHA’POOHBIX W
a’pOOHBIX  YCJIOBHSAX:  ()EPMEHTB,  MHKPOOPTAaHH3MBI-
BO30yIUTENH. AmnaspoOHOe JIbIXaHHE! TIOHSTHE,
OMONOTWYECKUIH CMBICT, BUABL, THUIWYHBIE IPEICTABUTEIH.
MeTtaHoreHe3 Kak KOHEYHBIH 3Tal aHadpoOHOI Tpoduueckon
nenu - - BO36yJII/ITeJ'II/I, XUMU3M. XEMOCHHTE3: IIOHATHUC,
OMOJIOTMYECKUI CMBICI, THUIWYHBIC MPEICTaBUTEIH. PaboThI
C.H. Bunorpanckoro, M. beiiepunka, B.JI. OmenstHcKoro.

uxn a3oTa.
AMMOHUUKAITHS,
aszotdukcarus,
HUTpHUUKALHS,
JIeHUTPUADUKAII,
ANAMMOX.

MHUKpOOHBIH KPYrOBOPOT COCMHEHMI a30Ta: IyTH BOJHOH U
BO3IYLIHOW  MHIpalMyd  3JIEMEHTa, OCHOBHBIC  OTallbl,
OCYyLIECTBIISIEeMbIe ~ MHKpOOpraHumsMamu.  AzoTdukcanms:
OHMOJIOTHYECKUN CMBICH, XHMH3M, OJHEpPreTHKa, (epMeHT,
BO30ymuTeNM, MX Xapakrepuctuka. CBOOOTHOXMBYIIHE
a’poOHBIE W aHa’poOHBIE  a30TQUKCATOPHI M HX
XapaKTepUCTHKA, POJb B TNPHPOAE, CPEIbl UIS BBIACICHUS.
@ukcanmss  atMoc(epHOro  a3oTa  CBOOOAHOXHMBYIIMMH
LMAHOOAKTEPUSIMH - BO3OYAWTENH, OTIMYUS OT JAPYIUX
HPOKAPHOT. Dukcanus asora CUMOHMOTHYECKUMHU
a30T(HUKCUPYIOLIMMU MHKpPOOpraHu3Mamu. Bumasl ciMOHO30B,
BXOJISIIIME B MX COCTaB MUKpOOpraHusmbl. B3aumopeiicTBue
BBICILIET0 pacTeHHss W OaKkTepud TPH CHUMOMOTHUYECKOMN
azordpukcaiu. Hurpudpukaums - OHOJOrMYECKHIl CMBICIH,
XMMHU3M,  BO30yaMTeNHM, WX  Xapakrepuctuka.  Dassl
HuTpudukammu. Jlokanmsanus w poinb B Omocdepe.
Hcnons3oBanue HUTpHUUKAAN YEJIOBEKOM.
Henurpupukannss - OHOJOTMUECKHH  CMBICH,  XHMH3M,
BO30yaWTENIM, WX  XapaKTepPHCTHKA. Hcnons3oBanue
nenutpuukanuy. HeraTuBHBIE M TO3WTHBHBIC BapUaHTHI
pasBuTusl HUTpUUKAMH. AMMOHM(UKAIMA - XHUMH3M,
OMOJIOrMYECKUIl CMBICI, BO30YIHMTENIM, UX XapaKTepHUCTHKA.
Pacmerienne  MoueBMHBI  OakTepusiMu  —  (DEpPMeEHT,
ouonornueckuii  cmpicn  mpouecca. ANAMMOX  kak
CONpsDKEHHE  Pa3HOHANPABJICHHBIX IpeBpallleHnd  a30Ta.
buonoruueckuit  cmblca, CTPOCHHE aHaMMOKCOCOMBI,
Bo30oyaurenmn. Poms  ANAMMOX B mpupoge U B
UCIIOJIb30BAHKE B TEXHOJIOTHIX.

ukna cepsl.
Buonoruueckoe
OKHUCIIEHHE U
BOCCTAHOBJICHHE
COEUHEHUH Ccepbl.

MUKpOOHBIH KpPYroBOpoT coenuHeHHH cepbl. OOmas cxema,
pOJIb MUKPOOPTraHM3MOB B OTAENbHBIX 3Tamax. OxucineHue
BOCCTAHOBJIEHHBIX COEUHEHUI cepbl OaKTepUSIMH.
BecuBernble cepHble  OaKkTepuM, THOHOBBIE OaKTepHH,
apxebakTepuH, OKHCIIAIOIINE COEJIHEHUs CEpBI.
Cynbdarpenykiusi — OUOJOTHYECKUN CMBICI, JIOKATU3alus B
O6uocdepe, 3HaueHHE, BO3OYAWTENM, WX XapaKTCPUCTHKA.
MuKpoOHBII KPYroBOPOT COCIHMHEHHUH Cepbl, Cyab(paTHOEe U
CEpHOE MbIXaHME, OMOIOTMYECKHH CMBICT, BO3OYAMTENH, HX




HaumenoBanue paszacia

®dopma TeKyIIero

uukioB. Lukin yrinepona -
BEIYIINI ITUKIT
OHMOreOXUMHUYECKOM
MAIIMHEI IIJIaHETHI.
AdpOOHBII 1
aHa’POOHBIN MYTH

I/I3y‘IGHI/IG MECTAHOI'CHE3a B 06pa311ax aHa3p06H0r0 nia
(HaKOHHCHI/IC METaHa B KOJIOHKaxX METOOOM BBITGCHCHPIS[).

Ne (Tembl) Coneprxanue paszena (TeMbl) KoHTpOIIS
XapaKTepUCTHKA. Oxwucnenue COC/IMHEHUH cepsl
NpoKapuoTamMu Ipu  QoTocuHTe3e. XapakTepuUCTUKA U
MIPOCTPAaHCTBCHHAS JOKAIM3AlMs IyPHYPHBIX M CEPHBIX
Oaktepmii B Bojoeme. CHHTpO(HBIE B3aMMOOTHOIICHUS
MHKpPOOPTaHM3MOB Ha IPUMEPE IUKIA CEPhIL.

5. |Huksl xene3a, Hukn docdopa: 0coOEHHOCTH, pPONb MHKPOOPTaHH3MOB B y
Maprasna u ¢pocdopa. MOOMIH3aliN HEPaCTBOPUMBIX COeAMHEHHH Qocdopa. Lk
Oxkucenue, ¢docdopa: mpUpPOAHBIE NETO SIEeMEHTa, XUMH3M MHKPOOHOTO
BOCCTAaHOBJICHHE, BOBJICUCHNS B OHOJNOTHYECKHH KPYroBOpoT. MHUKpOOHBIE
HU3MEHEHHE NpeBpallieHuss ~ COEAMHEHWH  »Kejlea W Maprasia.
TIOJIBHXKHOCTH. MHUKpOOpTraHU3MBI, OKHCIISIIOIINE BOCCTaHOBJICHHBIE

COC/IMHEHUsI JKeJie3a U MapraHIia, UICTUHHBIC KeJIe300aKTepHH.
MuUKpOOHOE BOCCTAHOBJIEHHE OKHCJICHHBIX COEIUHEHHN
Kejeza, YCIOBHS NPOTEKaHHs, MHKPOOPTraHW3MBbl. llHbIe
CIOCOOBI  WCITIONB30BAHHUSA  HEOPTaHMYECKHX  COCIMHEHMH
xenesa OakTepwsaMH. bBuonormueckas ponb OKHCICHUS U
BoccTaHOBIIeHHs xkene3a. Paboter C.H. Bunorpanckoro u H.I'.
XO0JIOAHOTO 10 N3YUYCHHUIO JKEJIe300aKTepHi.

6. |IIpuxmaxHOe Vcrionp30BaHNE XEMOCHHTE3MPYIOIIUX MHKPOOPTaHW3MOB B v
OMOTEXHOJIOTHYECKOE OMOTCOTEXHOJOTHH.  BHOBBIIIENaYNBaHWE  METALIOB  HA
HCTIONIb30BaHNE nmpuMepe 100BIYM MeId C  HCIOJb30BaHMEM THOOAIMIIIL.
MUKPOOPIaHU3MOB, A3oTo0akTepuH Kak OakTepHajbHOE ynoOpeHue u (hakTopBbl,
y4YacTBYIOIIHX B noBelmatome  ero  3¢p¢exTuBHOCTh.  HuTparmn — kak
OMOTCOXUMHYCCKHIX OakTepuagbHOC yAOOpeHHE, COCTAaB M  HCIOJIb30BaHHE.

LUKJIaX. Hcnonb3oBaHre MHKPOOPTaHM3MOB IMKJIA a30Ta B CEIHCKOM

X03s1iiCcTBe. Buopemennanus HOYB, 3arpsi3HEHHBIX
YIIIEPOJICOACPKAIMMHU OHOpa3iaraeMbpIMU TOJUTIOTAHTAMH  C
UCTIONB30BAaHMEM MMKPOOPTaHM3MOB IMKJIA YIJepoaa B
a’poOHBIX ¥  aHa’pOOHBIX  ycloBUsX. Vcmonb3oBaHne
MHKpPOOPTaHU3MOB LKA asora (anTpuduKaTOpHI,
neautpupukatopsl, ANAMMOX) mis ynaneHus coeanHEHHHA
a3oTa NpH OYHMCTKE BOABL [IpHHIMIBI AEHCTBHS OYHCTHBIX
COOpY)XEHHH — MHHepalu3aluusi COeAMHEHWH yriepoja |
a3oTa.

Ycrasiit onpoc (Y)

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MpaKTHYecKHe padoThI)

No Haumenosanue pasnena Temamuka sanATHIl/paboT ®dopma Tekymero
(Tembl) KOHTPOJIS

1. |MuxpoGHas Muxkpognopa GHOTEOXUMHYECKHX KPYTrOBOPOTOB: 3HAKOMCTBO v,P
OMoreoXnMHs KaK HayKa. [C  OCHOBHBIMH  METOAAMH  HWCCJIEJOBAaHWSA  IPHUPOJHOM
buoreoxumuueckue MHUKPOGIIOPEI: MHKPOCKOIHS (CBETOBas, JIOMHMHECIICHTHA),

ACIIEKTHI Pa3BUTHUS OCaXJEHHE MHUKPOOPraHHU3MOB Ha MEMOpaHHBIX (QUIBTPax,
6uocdepsl. Ponb HaKOMHUTENbHbIE KYJIbTYPbI, HCIOJIB30BaHUE AIIEKTHUBHBIX CPEI.
MPOKAPHOT.

2. |MuxkpobOnas 3akianka OmbITa MO HM3YYEHHI0 a’pOOHOTO M aHadpPOOHOTO V,P
OmoTeoXMMHS KaK HayKa. |pa3ioKEeHUs IeJUTIONO3BI.  3aKiiafka OIbITa [0  H3YYCHHIO
Buoreoxumnueckue OpO’KEHHI 1 METaHOTeHE3a.

ACTIEKTHI Pa3BUTHUS
6uoctepsr. Ponb
POKAPHOT.

3. |O06mue cxemsbl 3HAKOMCTBO € MHUKPOOPraHU3MaMH{, OCYIIECTBISIOUMMHU Vv, P

OMOTeOXNMHYECKUX CIIMPTOBOE, YKCYCHOKHCIIO€ M MOJIOYHOKHCIIOE OpOXKEHHUs.




HaumenoBanue paszacia

®dopma TeKyIIero

Ne Tematuka 3aHATHH/PaObOT
(Temsr) KOHTPOJIA
MUHepalnu3aluu
yriepoja, 1emno
yriepona,
OaxTepHuaIbHBIN ra30BbIi
¢unbTp.

4. |O0mue cxembl W3yderre  adpoOHBIX ¥ aHA’POOHBIX  IIEIUTIOJIONIATIIECKUX Vv, P
OMOTEOXUMHYECKIX MIKpPOOPTaHI3MOB M TIPOAYKTOB HMX Merabommma. HaGmonernue
UKI0B. LMK yriepoa - |{mporeccoB,  NMPOMCXOMAIIMX B HAKOMHUTENBHBIX  KyNBTypax
BEAYIIMH ITUKII LIEIUTIOJIOTTHKOB.

OMOTeOXNMHYECKOM
MaIlIHbI TUIAaHETHI.
AdpOOHBIIi U
aHa’POOHBIA MyTH
MUHepalnu3aluu
yrieposa, Aemo
yriepona,
OaKTepHuaIbHBII ra30BHIi
¢unpTp.

5. |Hukx azoTa. Uzydenne aMMOHHQUIMPYONMX  MHUKPOOPTaHU3MOB | V,P
AmMoHMpUKanus, MPOXYKTOB HMX Merabomm3ma. OOCyXICHHE MpPOLECCOB,
a30T¢UKcaHs, MIPOHUCXOMIINX B NUTATENBHON cpene. 3akiaaka OIbITa IO
HUTpUHUKALKS, U3YYCHUIO CBOOOJHOKUBYIINX a30TPHUKCATOPOB.

JIeHuTpudUKaI,
ANAMMOX.

6. |Lluxin a3oTa. W3yyeHne CBOOOAHOXKMBYIIMX W CUMOHMOTHYECKUX (CBEKHE v, P
AmMoHubUKaIYS, KIyOCHBKH 000O0BBIX) a30T(PHUKCHPYIOMIMX MHUKPOOPTaHU3MOB.
a3oT¢uKcanys, 3axiagka  ONBITa MO  M3YYEHHIO  MHUKPOOPIaHU3MOB,
HUTpUHUKALKS, OCYILIECTBIISIIOIIUX HUTPATHOE JBIXaHUE U HUTPU(UKAIHIO.
JIeHATpUUKALI,

ANAMMOX.

7. |Hwuki cepsl. Muxkpockonus MUKpPOOPIaHU3MOB, OCYULIECTBIISIOIINX V,P
Buonornueckoe HUTpAaTHOE JAbIXaHWE W  HUTpU(UKauuio. BrisaBieHue
OKHCJICHHE U o0pa3ylomuxcsi  COeAMHEHWH.  AHamM3  KOMMEpPYECKHX
BOCCTAHOBJICHHUE OuorpenaparoB  a30TGUKCHPYIONIMX MHKPOOPTaHU3MOB M
COEJIMHEHUI! cephl. JIpyTux BapHaHTOB MIPAKTUIECKOTO MIPUMEHEHHS

MHKPOOPT@HM3MOB IIMKJIA a30Ta. 3akjajJKka OMbITa IO
U3Y4YEHUI0O MHUKPOOPTaHU3MOB, OCYILECTBISIONINX CYJb(haTHOE
JIBIXaHHE U OKHCIICHHE BOCCTAHOBICHHBIX COCTUHEHUH CEphI.

8. |luki cepsl. Mukpockomnus, OINMMCAaHUEe MUKPOOPTaHU3MOB, V,P
Bronormueckoe OCYLIECTBISIIOIMX  CyIb(QATPEAYKIMIO M OKHCIICHHE
OKHCIICHHE U BOCCTaHOBJICHHBIX  coeAWHeHUil  ceprl.  KauecTtBeHHOE
BOCCTAHOBJICHHUE OIIpeieIeHNe XUMHYECKUX COeIMHEHHH, 0O0pa3yromuxcs B
COEIMHEHUH CepBhl. pesynbTare JesTeNbHOCTH JaHHBIX MHMKPOOPTaHM3MOB B

HaKOMHTEJBHBIX KyJbTypax. 3akKjiajKa OIbITa 10 H3Y4YEHHIO
MUKPOOPTraHU3MOB, OCYILECTBIISIOLINX AQHOKCUTCHHBIN
(OTOCHHTE3 C UCIIOJIBH30BAHUEM COEAMHEHHUH cepbl. 3akiajka
OIIbITa o HaKOMJIEHUIO MUKPOOPTaHU3MOB,
BBIIIEIAYMBAIONIINX METAIUIBI U3 CYTb(OHUIHBIX PYI.

9. |[Iukisl xese3a, N3yuenue MHUKpPOOPTraHNU3MOB, OCYIIECTBIISIFOIIUX v, P
Maprania u ¢ocdopa. |aHOKCUTCHHBIH (DOTOCHHTE3 C HWCIOJIL30BAHUEM COCIMHEHHIA
Oxucnenue, ceppl. M3ydeHHWe MHKpPOOPraHW3MOB, VyYacCTBYIOIIMX B
BOCCTaHOBJICHHE, BhIIIeIaYMBaHuH Cynshuaasx pyz (Thiobacillus).

N3MEHEeHNE
MOJBU)KHOCTH.
10. |ukisl xenesa, W3ydeHne MUKPOOPraHU3MOB, OCYLIECTBISIOMIUX OKHUCIICHHE Vv, P

Mapradua 1 Qocdopa.
Okucnenue,
BOCCTAaHOBJIEHHE,
U3MEHEHHE
HOABHKHOCTH.

BOCCTaHOBJICHHBIX COE/IMHEHUH
docdarmoOmIM3yONIEe MUKPOOPTaHU3MBI.

KEJIC3a.




HaumenoBanue pasgena . ®dopma TeKyIIero
pasa Tematuka 3aHATHH/PaObOT P i
(Temsr) KOHTPOJIA

11. |[IpuknamHOE BaktepuanbHble mpemapathl Ha OCHOBE MHKPOOPTaHHU3MOB V,P
OHMOTEXHOJIOTUYECKOE LMKIa  a3oTa. Hcnonp3oBaHue MUKPOOPTaHU3MOB B
HCIIONIb30BaHHE OUOTCOTEXHOJIOT MU 1 OMOpEeMeIMAlINK 3arPsI3HEHHBIX T0YB.
MHKpPOOPTIaHH3MOB,
Y4YacTBYIOIIUX B
OHMOr€OXUMHUYECKHUX
LUKJIAX.

12. |([IpuknamHOE Mukpoopraiu3Mbl B MHUHEpalIM3alUMd COSAMHEHUN a3oTa U V,P
OMOTEXHOIOTUIECKOE YTJIeposa IPH OYUCTKE CTOYHBIX BOJ.
UCIIOJIb30BaHNe
MUKPOOPTaHU3MOB,
Y4acTBYIOIIUX B
6MOTe0XUMHYECKIX
IIUKJIAX.

Ycrusiit onpoc (Y), Hanucanue pedepara (P).
[lpy wW3yYyeHWW  OUCHUIUIMHBI ~MOTYT  TNPUMEHSTCS  DJIEKTPOHHOE  OOYYCHHE,
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOoJIoruu B cooTBeTcTBUU ¢ DI'OC BO.

2.3.3 IIpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOSATeIbHOH pPadoThl
00y4YAIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[lepeyeHp yueOHO-METOAMYECKOTO OOSCTICYCHHUS TUCIUILINHEI 110
Ne Bung CPC BEITIOTHEHUIO CAMOCTOSATEIEHOW PaOOTHI

1 |Hamucanue pedeparos Meroquyeckre peKOMEHIAIMH 10 OPraHU3aInH CAMOCTOSTEILHOM PabOThI
CTYACHTOB Ka(be):[pm I'CHCTUKH, MI/IKpO6I/IOHOFI/II/I u 6I/IOXI/IMI/II/I, YTBEPKJACHHBIC
kadeapoii nporokos Ne 07 ot 18.02.2021 r

2 |[loaroroBka MeTtoandecKkue peKOMEHAIMHY 10 OPTaHU3AIMU CAMOCTOSTEIBHOM PadOThI
MYJIBTUMEAUNHBIX CTYACHTOB Kaeapbl FTeHeTUKH, MUKPOOHOJIOTHN U OMOXUMUH, YTBEPKICHHBIE
Mpe3eHTaIHi kadeapoii nporokos Ne 07 ot 18.02.2021 r

3 |CamonoaroroBka MeTtoandeckue PEKOMEHIAIMU 10 OPraHW3alid CaMOCTOSTEILHOW pPabOTHI

CTYZIEHTOB KaeaApbl TeHETHKH, MUKPOOHOJIOTHH U OMOXUMUH, yTBEPKICHHBIE
kadeapoii mpotokon Ne 07 ot 18.02.2021

Y4yeOHO-METOANYECKUE MaTepuajbl I CaMOCTOATENBHONW pabOThl O0YyYaloOlIUXCs W3
YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3/10poBbsi (OB3) npenocraistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

—B NI€YaTHOM opMe YBEITMUEHHBIM LIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JIist an ¢ HapyIeHUs MU CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBIN TIepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOydJaronuxcs.

3. O0Opa3zoBaTebHble TEXHOJIOTMHU, NPHUMeHsieMble NPH OCBOCHMHU JAUCHUILINHBI
(Mmomyuis)



[Ipu peanuzanmm ydeOHOM pabOTHI MO OCBOEHHIO Kypca «MuUKpoOHasi OMOTCOXUMUS
UCTIOJIB3YIOTCS] COBPEMEHHBIE 00pa30BaTeIbHBIC TEXHOIOTUH:

—MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIEC TEXHOJIOTUH;

—IPOEKTHBIC METOBI O0YUYCHUS;

—HCCIIEIOBATEIbCKUE METO/IBI B O0YUCHUH,

—1po0IeMHOe 00yUeHre

JUis M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI MIPEIyCMOTPEHA OpTraHU3aIHs
KOHCYJIbTAIIMiA C HCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

4, OueHouHble cpeacTBa
NPOMEKYTOYHOM aTTeCTALUM

OueHoOYHBIE CpelCTBAa NpPEAHA3HAUCHBI /ISl KOHTPOJS M OLECHKH 00pa30BaTeIbHBIX
JOCTIDKEHUH 00y4aromuxcs, OCBOMBIIMX IPOrpaMMy Y4eOHOH IUCHMIUIMHBI «MuKpoOHas
OHOreOXUMUSI.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MAaTEpPHAIIbI I MMPOBEACHUS TeKYIIero
KOHTPOJIsI B (OpPME3aIlIuThl MPAKTUYECKOH pabdoThl, YCTHOTrO ompoca, pedepara, HoKiIaaa-
NPE3CHTAIMH 10 MPOOIIEMHBIM BOIIPOCAM,H MPOMEKYTOYHOI aTTecTaluu B OpMe BOIPOCOB K

AJdsl  TeKyllero KOHTPOJIsi yCIeBaeMOCTH M

OK3aMCHY.

CTpyKTypa OLICHOYHBIX CPEACTB JJIsl TEKYlIeil U MPOMEKYTOUYHOM aTTecTAlNU

HanMmeHoBaHHE OLIEHOYHOTO CpPEeACTBa
Ne Kon u nHanmeHnoBanue
PesynbraTsl 00ydeHus . [TpomexyTouHas
/m HMHIUKAaTOpa Texymmii KOHTPOIB
aTTeCTaIHs
UIIK-1.1. [Tornmaet u 3HaeT pyHIaMeHTaIbHbIC OCHOBBI | [IpakTudeckas Bomnpocs! Ha
TPUMEHSET B MUKpOOHOI Omoreoxumum; ymeer | pabora NeNel,3,4; JK3aMeHe
npogeCCUOHATBHOM MIPUMEHSTH B IpodeccuoHanbHoi | pedepar; goxmas- 1-8
JIeSITEIbHOCTH OCHOBBI JIeATENIbHOCTH MPUKJIIaHbIC npe3eHTaIys
(yHIaMEHTAIbHBIX U pasziensl MUKpOOHOI
1 MPUKJIAJIHBIX PA3/IeNIOB OMOT€OXMMHUH; BIIAJIEET
OHMOJIOrMYECKUX U OCHOBHBIMH
9KOJIOTUUECKUX MHKPOOHOJIOTMYECKUMHU
JCIUIIINH. METO/IaMH ¥ IIpUeMaMH
ncciIe0BaHus (QyHIaMEHTaIbHBIX
1 TIPUKJIaTHBIX Pa3/IesioB
MHUKPOOHOI OMOT€OXHMUH.
UIIK-1.2. IlnaHupyer w | 3HaeT dTambl OwWoreoxmmmudeckux | [IpakTmdaeckas Bomnpocs! Ha
MPOBOTUT  MEPOIPHATHS | IIMKIOB OCHOBHBIX OHOTEHHBIX | padoTa NeNe2,5,6-8; 3K3aMeHE
o 9KOJIOTHYECKOMY | 3JIEMEHTOB JUISl  IIAHUPOBaHUS | pedepar; JoKiIaa- 9-15
MOHHUTOPHHTY M OXpaHe | MEpONPHSITHI 10 SKOJIOIHYECKOMY | Mpe3eHTaIHs
HPUPOJIBI. MOHHUTOPHHIY U OXpaHe IPHPO/IbI;
yMeeT BBIICTIATh
MHKPOOPIaHU3MBbl, y4YacTBYIOIINE
B IPEBPALICHUSX  OCHOBHBIX
OMOTEHHBIX DJIEMEHTOB, B paMKax
2 MIPOBEJICHUSI  MEPONPHATHI 110
9KOJIOTUYECKOMY MOHHUTOPHUHTY M
OXpaHe HPUPOJIBI;
BJIaJICETMETOIMKAMHU
KOJINYECTBEHHOTO  OIIPEJEIICHUS
TUATP N (S:10)1 TPYIIIBI
MHUKPOOPTaHU3MOB OCHOBHBIX
OMOTCOXUMHYECKUX LUKIOB ISt
OLICHKH 9KOJIOTUYECKOTO
COCTOSIHUSI IPUPO/IBL.
WIIK-1.3. 3HAET coAepkaHHe coBpeMeHHbIX | IIpakTnyeckas Bomnpocs! Ha
3 JleMoHCTpHUpYyeT BiajieHue | UHPOPMAITHOHHBIX pecypcoB | pabora NeNel 9; JK3aMeHe
COBPEMEHHBIMU OMOTeOXMMHYECKOT0 cozepkaHusi; | pedepar; nokiaz- 16-22
MH(OpMaLMOHHBIMU yMeeT WMHTEPIIPETUPOBATh | MPE3CHTALUS




HaumenoBanne OIICHOYHOTI'0 CpEACTBA

Ne Kon u nHaumeHnoBaHue
PesynbraTel 00y4yeHus . [IpomexyrouHas
n/n HHIUKAaTOpa Texymmii KOHTPOJIb
aTTecTanys
pecypcamu nHpopmanuio 00  OCHOBHBIX
OHMOJIOrMYeCcKOTo U | MUKPOOHBIX OHMOI€OXUMHYECKUX
3KOJIOTUYECKOTO LUKJIaX IS HMCHOJNB30BaHUS B
coJIeprKaHus, u | npodeccrnoHaNbHON
UCIIONIB3YET nux B | HESTENbHOCTH; BJIaJICET
npodeccrnoHanbHOM METOIUKAMHU TIOUCKA
JeATEIIBHOCTH. COBPEMEHHBIX HMH(MOPMAIIHOHHBIX
pecypcoB OMOTEOXUMITYECKON
TEMATHKH.
UIIK-1.4. Arammupyer 3HAeT AJITOPUTM aHanu3a | Ilpaktuyeckas Bomnpoce! Ha
pe3yIbTaTHl HAYIHBIX pe3yabTaTHI Hay4YHBIX | pabora NeNe4-8; JK3aMeHe
SKCIIEPUMEHTOB H SKCIEPUMEHTOB B obmactu | pedepart; TOKIAA- 23-31
NPE/ICTABISIET X B OpME | MHKPOOHOW OHOTCOXMMHHM; yMEET | Mpe3eHTalus
MyOIMKanui B MIPEACTaBIAT BBIBO/IBI u
pELEH3UPYEMbIX HAyYHBIX | PE3yJbTaThl JKCIICPUMEHTOB B
W3IaHUSX, IPOBOJIUT ¢bopme MyOaMKanuii B
4 JIICKYCCUM Ha HAYYHBIX peLeH3HpYyeMbIX HaY4HBIX
MEPOTIPUATHSX. N3TaHUAX OMOreOXNMHYECKOI
HalpaBICHHOCTH; BIIaJICET
MOHATUITHOHN 0a30#f 0 TpOBEICHUH
JMCKYCCUH Ha HaYYHBIX
MEpOTIPHATHAX OTHOCHTEJIEHO
pe3ynbTaToB  OMOTEOXUMHYECKUX
9KCIEPUMEHTOB.
UIIK-3.1. CBoGomHO 3HaeT (yHAameHTalbHble Trpynnsl | [IpakTHueckas Bomnpocs! Ha
BJIaieeT MIPOKApPHOT - 00bekToB | padora NeNell-12; sk3ameHe 32-38
(hyHIaMEHTAILHBIMU U OHMOJIOTHYECKUX U IKOJIOTMYCCKHX | pedepart; TOKIai-
TEOPETUIECKUMHU HCCIIeIOBaHUN B o0nacTu | mpe3eHTanus
MOHSATUSIMHA OUOJIOTUU U OMOTEOXUMUH, JUISt
9KOJIOTHH U UCIIOJIB3YET OCYIIECTBIICHHUS 3KOJOTMYECKOTO
9TH 3HAHUS VIS MIPOEKTUPOBAHMUS; yMmeeT
OCYIIECTBIICHHS TIPUMEHSTh TEOPETHYECKHE
9KOJIOTMYECKOTO MOHATHSL OWOJOTMM W 3KOJOTHH
MPOEKTUPOBAHMS. pu OCYIIECTBIICHUN
5 Ka4eCTBEHHBIX  pEaKIuu  JuIs
BBIABIICHUSI IIPOJYKTOB OOMeEHa
MHKPOOPTraHU3MOB-y4aCTHUKOB
OMOT€OXMMHYECKUX  IIMKJIOB B
pamKax 9KOJIOTHYECKOTO
HPOEKTHPOBAHHUS; BJIaJI€eT
HaBBIKaMU pabOTHI HA MUKPOCKOTIE
pu BBISIBJICHUH
MHKPOOPTaHM3MOB B IPHPOHBIX
00bEKTax W cpelax Uil aHalm3a
pe3yJbTaToB 9KOJIOTUYECKOTO
IIPOEKTUPOBAHMUSL.
HIIK-3.2. Ucnone3yeT 3HAeT CIIOCOOBI BbisiBiIeHUs | [IpakTHdeckas Bomnpocs! Ha
3HAHMS 3aKOHOMEPHOCTEH | MHKpPOOPTaHH3MOB pasnmuHbIX | padora NeNel, 12; 9K3aMeHe
3KOJIOTUYECKUX OMOTeOXMMHUECKHX  TIpynn B | pedepar; moxmas- 39-44
MIPOIIECCOB U SIBICHUH U1 | 00BEKTaX OKPYKAaroIIeH Cpexsl M | Mpe3eHTaIHs
MOATOTOBKU HAYYHBIX HaKOMHTENBHBIX  Cpejax  Juist
MPOEKTOB M HAYYHO- MOJI'OTOBKK HAaY4YHBIX HPOEKTOB U
6 TEXHHUYECKHUX OTHETOB. HAYYHO-TEXHUYECKHUX  OTHYETOB;
yMeeT BU3yaJIM3UPOBATh
MHUKpPOOPTaHU3Mbl B IPHUPOHBIX
MECTOOOUTaHHAX c
UCIIONIb30BAHMEM  COBPEMEHHBIX
3HaHUI 3aKOHOMEPHOCTEN
JKOJIOTUUECKUX  HPOLIECCOB U
ABICHUH; BIAaJeeT  HABBIKAMHU




HaumenoBanne OIICHOYHOTI'0 CpEACTBA

Ne Kox n nanmeHnoBanue
PesynbraTel 00y4eHus

. IIpomexyTounas
n/n HHIUKAaTOpa Texymmii KOHTPOJIb

aTTcCTalusg

paboTel  Ha  00OpYIOBaHHH,
UCTIONB3YEMOM  JUIL  aHalu3a
CPell POCTa MHUKPOOPTaHU3MOB,
npu MOJTOTOBKE HAYYHBIX
MPOEKTOB M HAYYHO-TEXHHUUECKHX
OTHYETOB.

TunoBble KOHTPOJIbHBbIC 3aJaHUsl WJIM HHBbIE MaTepHaJbl, Heo0XoaAMMBbIE IS
OLlEHKHU 3HAHMH, YMEHHUiIi, HABBIKOB M (MJIHM) ONbITA JEATEJIbHOCTH, XapaKTePU3yIIUX
3Tanbl (POPMHUPOBAHUS KOMIIETEHIIHI B Mpolecce 0OCBOCHNs 00pa30BaTeIbHON NMPOrpaMMbl

Temsbl pedepaToB U 1OKIaJOB-IIPE3CHTALMH:

Posib MMKpOOPraHM3MOB LIUMKJIA CEPbl B OMONOBPEXICHUAX U OMOr€0TEXHOIOI HH.
bakrepuanbHblil Ta30BbIH QUIBT.

Posib MUKpOOpPraHu3MOB B TapHUKOBOM 3 deKre.

[nanoOakTepualibHble MaTbl KaK @pUMEpP CTPYKTYPHOH OpraHu3alMd IpOKapUOTHBIX
COOOILIECTB.

Kononka BuHorpaickoro u 4epHbId KypuJbIIMK, KaK IpPUMEpPbl CBETOBOH M OeccBETOBOM
9KOCHCTEM, TECHO CBSI3aHHBIX C IPEBPAILEHUSIMH COEMHEHUN cepbl (CyIb(ypeTyMbl).
B3aumoneicTBUS MHKpPOOPraHM3MOB B CHHTPO(HBIX accoLMalMgX Ha HpUMeEpe IepeHoca
IPOTOHA y CepOOAKTEPHIA.

HcTuHHbIE Xene300aKTepun U HCIOIb30BaHHME MUKPOOPIaHM3MaMM JKeje3a JUIsl 3allUThl OT
NIEPEKUCHOIO OKUCIJICHHUS.

3a4eTHO-IK3aMeHAIHOHHbIE MATEPHUAJbI JIsl IPOMEKYTOUHOI aTTecTalluu
(3x3ameH/3a4eT)
[TepeueHb BOIPOCOB ISl TPOMEKYTOUHON aTTECTAIMU (IK3aMEH):
1. TlonsTre MUKPOOHOM OMOr€OXUMUM, HAYKH, JIeXKAI[HE B €€ OCHOBE, 0OBEKThI U3YUEHHUS.
2. buoreoxuMudeckast UCTOpHS TUTAHETHI 3eMIIs — OCHOBHBIE 3Tallbl Pa3BUTHs Onocdepsl, poib
OaKTepHii B UX OCYIECTBICHUH.
3. Ponbs Mukpodoccunuii B U3y4eHUN HCTOPHH Pa3BUTHI MUKPOOHOTO Mupa. CTPOMATONHUTHI.
4. MukpoOHbIe coo0IIecTBa Kak (yHKIIMOHATbHBIE €IMHUIIBI MUKPOOHON OHOT€OXUMUU:
PEUMYIIECTBA 110 CPABHEHHUIO C MOHOKYJIBTYPaMH, MPOCTPAHCTBEHHAS M (DYHKIIMOHAIbHAS
CTPYKTYpa MUKPOOHBIX COOOIIECTB B IPUPOJIE.
5. CgoiicTBa mpoKapuoT, 00YCIABIMBAIONINE UX POJIh B OCYIIECTBICHUH OMOT€OXUMHUECKIX
IIUKJIOB.
6. MeTo/pI UCCTIeTOBAaHUSI MUKPOOHBIX MOIYJISIIIHI: MUKPOCKOTIHSI, MCTIOIb30BaHUE AIEKTUBHBIX
MUTATENNbHBIX CPEJl, MOJIEKYISIPHO-TEHETHUECKHE METO/IbI, B TOM YHUCIIE aHAJIU3 METareHoMa 1
TPaHCKPHUIITOMA.
7. Ilepexos OT BOCCTAaHOBUTENIBLHONU aTMOC(EPhl K OKUCIUTENHHON — BKJIa/l OKUCTEHHOTO
doTocuHTE3a, POIH IS PHEPTETHIECKOTO METa0O0IN3Ma IPOKAPHOT B YACTH KOHEUHBIX
aKIENTOPOB.
8. OO0mmme cxeMbl OHOTEOXUMHUECKUX ITUKIOB OCHOBHBIX DJIEMEHTOB, X COTPSHKEHHUE, POJIH
MHUKPOOPIaHU3MOB.
9. MukpoOHBII KPYTOBOPOT YyTIIepoa: o0IIast cxeMa, OTIEIbHbIC YIIEMEHTHI, OCYIIECTBIISIONINE
UX KIIIOYEBbIE IPYIIIbI )KUBBIX OPraHU3MOB, SHEPTHUS JUIsl OCYIIECTBIEHUS KPYTOBOPOTOB.
10. AnHa’poOHBIE IETI0 OPTaHUYECKOTO yriiepoaa B Onocdepe, MpuIrnHa UX TOSBICHUSI.
11. bakrepuanbHbIil ra30BbIi GUIBTP — POJIb B 3aXBaTe JIETYUUX COEAUHEHHUH yriepoa,
BXOJISIIIIAE B COCTAaB MUKPOOPTaHU3MBI, PACTIOI0KEHHUE.
12. MuxpobHOe pa3iioKeHUe LEJUTI0N03bl U JIMTHUHA B aHaPOOHBIX M a9POOHBIX YCIOBHSIX:
(bepMeHTbI, MUKPOOPTaHU3MbI-BO30YIUTEIH.
13. AnaspoOHOe IbIXaHHe: TOHATHE, OMOJIOTUYECKUN CMBICII, BU/IbI, THITMYHBIC TPEICTAaBUTEIH.




14. MetaHoreHe3 Kak KOHEUHBIN dTal aHA3POOHOU TPOPUIESCKOH 1IN - BO30YIUTETN, XUMH3M.
15. XemocuHTe3: MOHATHE, OMOJIOTMYECKHI CMBICI, THIIMYHBIE MTPEICTaBUTENH. PaboThHI
C.H.Bunorpasackoro, M. beitepunka, B.JI. OMensHckoro.

16. MukpoOHBIil KPYTOBOPOT COSAMHEHHA a30Ta: MYTH BOJHOMN M BO3IYITHOW MUTPALIAN
3JIEMEHTA, OCHOBHBIE JTAllbl, OCYILECTBIIEMblE MUKPOOPIaHU3MAMH.

17. Azordukcanusi: OMOIOTUIECKUI CMBICI, XUMH3M, YHEPTeTHKA, (PepMEeHT, BO3OYIUTEIH, UX
XapaKTepUCTHKA.

18. CBobGoaHOXUBYIIHE a3POOHBIE U aHAYPOOHBIE A30TPHUKCATOPHI U MX XapPAKTEPUCTUKA, POITh
B IIPUPOJE, CPE/Ibl IS BbIICIECHUS.

19. ®ukcanus atMmocdepHOro a30Ta CBOOOTHOKHUBYITUMH [THAHOOAKTEPUSIMH - BO30OYIUTEIH,
OTJMYUSA OT JPYTUX IIPOKAPHOT.

20. ®uxcanus a30Ta CAMOMOTHYECKUMH a30T(HUKCHPYIOIIMMU MUKPOOpPraHu3MaMu. Buibl
CUMOHMO030B, BXOASIIME B UX COCTaB MUKPOOPTraHU3MBI.

21. B3aumMopeicTBHE BBICIIETO pACTEHUS U OaKTEpUH MPH CUMONOTHYECKON a30T(HUKCAIHH.
22. Hurpucdukanus - OUOIOrHYECKUN CMBICI, XUMU3M, BO30YIUTENH, HX XapaKTEPUCTHKA.
®a3pl HUTpHUKanuy. Jlokamuzamus u posib B buocdepe. VcnonpzoBanne HUTpUPHUKAITHNA
4eJIOBEKOM.

23. Jenutpudukanus - OMOIOTUIECKHIA CMBICI, XUMHU3M, BO3OYIUTEHN, UX XapaKTEePUCTHKA.
Hcnonb3oBanue neHurpudukanuu. HeraTuBHbIE M MO3UTUBHBIE BApPUAHTHI PA3BUTHUS
HUTPUPHUKAIHH.

24. AmmMoHubuUKaus - XMMU3M, OMOJIOTUYECKUI CMBICII, BO30YIUTENN, X XapaKTePUCTHKA.
Pacmierienne Mo4eBUHBI OakTepUsIMH — PEpMEHT, OMOJIOTHIECKUI CMBICI TTpoIIecca.

25. ANAMMOX kak comnpsbkeHrne pa3HOHAIIpaBICHHBIX MIPEBpalleHui a3oTa. buomornueckuit
CMBICJI, CTPO€HUE aHaMMOKcOocoMbI, Bo30Oynutenu. Poms ANAMMOX B npupose u B
UCIIOJIb30BaHUE B TEXHOJIOTHUSIX.

26. MuKpoOHBII KpyroBOpOT coemuHeHni ceprl. OOmIas cxema, pojb MUKPOOPTaHH3MOB B
OTJENIbHBIX dTanax.

27. OxwucieHne BOCCTAHOBJICHHBIX COSJIMHCHUN Cephbl OaKTepusiMU. becliBETHBIE CepHBIC
0aKTepuH, THOHOBbIE OaKTepUH, apXeOaKTEPUH, OKUCIISIIOIINE COSTUHEHHSI CEPBI.

28. Cynbdarpenykuns — OMOIOrHYECKH CMBICI,JIOKAIH3aIHs B Onocdepe, 3HaYCHHE,
BO30Y/IUTENHN, UX XapaKTEPUCTHKA.

29. MukpoOHBIil KPyroBOPOT COCTMHEHH CepBI, CYIb(PAaTHOE U CEPHOE JIbIXaHHE,
OMOJIOTNYECKUI CMBICII, BO30OYIUTEIH, UX XapaKTepUCTHKA.

30. OkwucneHne CoenWHEHHIA Cepbl MPOKAPHOTaMU IpH (HOTOCHHTE3E. XapaKTEPUCTUKA U
IPOCTPAHCTBEHHAs JIOKATU3AIMs MYPITYPHBIX U CEPHBIX OAKTEpHiA B BOJIOEME.

31. CunTpo(HBIE B3aMMOOTHOIIEHUSI MUKPOOPTaHU3MOB Ha MTPUMEPE ITUKIA CEPHI.

32. Huka gocdopa: 0COOEHHOCTH, POJIb MUKPOOPTaHU3MOB B MOOMIIN3AIIMN HEPACTBOPUMBIX
coenuHEeHUI docdopa.

33. Hukn gocdopa: npupoHbIE AEMO TEMEHTA, XUMU3M MUKPOOHOTO BOBJIEUEHHUS B
OHOJOTUYECKHI KPyrOBOPOT.

34. MukpoOHbIe peBpalleHus COeAMHEHH Kele3a U Maprania. MUKpoopraHu3Mbl,
OKHCIISTIOIINE BOCCTAHOBJICHHBIE COCIMHEHUS JKeJIe3al MapraHIla, HCTHHHBIE KeJle300aKTepHH.
35. MukpoOHOe BOCCTaHOBJIEHUE OKHUCIIEHHBIX COeIMHEHUH jKese3a, yCIOBUs IPOTEKaHUs,
MHUKPOOPTaHu3MBbL. MHBIE CITOCOOBI HCIIOTb30BaHNS HEOPTAaHMUECKUX COCIMHEHUH JKele3a
OaKTepHsIMHU.

36. Buosornyeckasi poJib OKHCICHHS  BOCCTAaHOBIIEHUS jkene3a. Padoter C.H. Bunorpajckoro
u H.I'. XonoaHoro no u3y4eHuto xene300aKkTepuit.

37. Hcnonb30BaHHE XEMOCHHTE3UPYIOIINX MUKPOOPTAHU3MOB B OMOTEOTEXHOIOTHH.

38. buoBkIenaunBaHue METAIJIOB Ha IPUMEpe JOOBIYM MEAIU C MCIIOJIb30BAaHHEM THOOALIMILI.
39. A3zortobakTepuH Kak OakTepruaibHOe ynoOpeHne 1 (pakTopbl, MOBBIIIAIOIINE €T0

3¢ (HEeKTUBHOCTD.

40. Hurparun xak O0akTepuaibHOE ya100peHue, COCTaB U UCIIOJIb30BaHHE.



41. Vcnonp3oBaHHE MUKPOOPTaHU3MOB IIMKJIA a30Ta B CETLCKOM XO031CTBE.

42. buopemeauaius mMo4B, 3arpsi3HEHHBIX YIIIEPOCOACPKALIIMU OHOpa3iaraeéMbIMU
MOJUTIOTAaHTAMU C KCIIOJIb30BaHHEM MUKPOOPIaHW3MOB LIMKJIA YIIIepoia B adpOOHBIX U
aHAdPOOHBIX YCIOBUSX.

43. Hcnonb3oBaHUE MUKPOOPTAaHU3MOB IIMKJIA a30Ta (HUTPUPHUKATOPHL, ACHUTPUPUKATOPHI,
ANAMMOX) nns ynaieHust COeIMHEHUH a30Ta MPH OYUCTKE BOIBI.

44. TIpuHUHUIIBI TEHCTBUS OYUCTHBIX COOPY>KEHUN — MUHEpalIn3alys COeIMHEHUN yriiepoja u
azoTa.

KpuTtepuu oneHuBaHus pe3yibTaTOB 00y4eHHUSs

Ornenka Kputepuu onieHUBaHUS 110 SK3aMEHY
BLICOKi OLEHKY «OTINYHO» 3acIyKHBACT ~CTY/ICHT, OCBOMBILIUHN 3HAHUS,
YPOBEHD «5% YMCHUS, KOMICTCHUMH M TEOPETHUCCKHH Marepual 6e3 mpoOeIos;
(oTmaHO) BBINOJIHUBIIMN BCE 3aJlaHMsl, MIPEIyCMOTPEHHBIC y4eOHBIM IUIAHOM Ha
BBICOKOM KauyeCTBEHHOM YpPOBHE; MIPAKTUICCKHEC HABBIKU
poheCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.
Cpennmii OIICHKY «XOpOII0» 3aCIyKUBAET CTYACHT, MPAKTHYECKH TOJHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAHWS, YMEHUS, KOMIICTCHIIMM W TEOPETHUCCKUI
(xopor10) Marepuai, y4deOHbIC 3aJaHUs HE OIICHEHbl MaKCHMAJbHBIM YHCIOM
0aJyIoB, B OCHOBHOM C(HOPMHUPOBAJ MPAKTHYECKUE HABBIKH.
[Toporossrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITy)KUBAaET CTYIEHT, YaCTUYHO C
YPOBEHB «3% npoOejaMyd  OCBOMBIIWI  3HaHUS, yMEHHS, KOMIICTCHIIMA |
(YIOBNIETBOpUTE | TEOPETUYESCKUH MaTepuall, MHOTHE ydYeOHbIe 3aiaHus Ju00 He
JIHO) BBITIOJIHWJI, JIMOO OHHU OIICHEHBI YHCIOM OasIOB OJM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKM HE COPMUPOBAHBI.
MuHUMaNbHBIN | OICHKY «HEYJOBIIETBOPUTEIHHOY 3aCIIY)KHBACT CTY/ICHT, HEC OCBOUBIIUN
YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUUCCKUI MaTepuas, ydeOHbIe
(HEeyTOBIIETBOPH | 3a/aHUS HE BBHITOJHWII, TIPAKTHYECKUE HABBIKM HE CPOPMHUPOBAHBI.
TEJILHO)
OrneHOUYHBIC CpEACTBA JUISI WHBAIWJIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU

3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3J10pOBbsI NIPEIOCTABIISIETCS IOMOTHUTEIBHOE BpeMsI JUIsl OJrOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa orneHMBaHUsI Pe3yIbTaTOB OOYYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMA
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st JTUTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B Ie4aTHoi (opme,



— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.
JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTHM

5.1. YueOnas uteparypa
1. Herpycos, A. I. MukpoOuonorus: Teopus 1 nmpakTtuka B 2 4. Yacte 1 ;| yueOHHK 115 BY30B
| A. U. Herpycos, 1. b. KoroBa. — Mocksa : M3natensctBo IOpaiit, 2021. — 315 c. —
(Beiciree obpazoBanue). — ISBN 978-5-534-03805-7. — Texkcr : anexrponnsiii // 9BC HOpaiit
[caitt]. — URL.: https://urait.ru/bcode/468999 (nara obpamenus: 01.05.2021).
2. Herpycos, A. 1. MukpoOuoaorus: Teopus 1 MpakTuka B 2 4. YacTp 2 © yueOHHK /IS BY30B
| A. U. Herpycos, 1. b. KoroBa. — MockBa : M3natensctBo IOpaiit, 2021. — 332 c. —
(Beiciree obpazoBanue). — ISBN 978-5-534-03806-4. — Texkcr : anexrponnsiii // O9BC HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/470688 (nara oopamenus: 01.05.2021).
3. UBmmna, Mpuna bopucosna. bonbmioit npaktukym "MukpoOuonorusa" [Tekct] : yueOHOe
nocooue st crynenToB By3oB / U. b. UBmmna. - Cankr-IletepOypr : [Ipocnekt Hayku, 2014. -
108 c. : ui. - bubnmorp. B KoHIIe 3aaa4. - bubmmorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.
4. Ewmues B.T. Mukpo6uomnorus / B.T. Emues, E.H. Mumyctus. - 6-e uzn., ucmnp. - M.: JIpoda,
2006. - 445 c.: un. - (Beiciiee obpazoBanue). c. 427-428. - ISBN 5358004432. (20 3k3).
5. Hetpycos, A. . Dxonoruss MHKpPOOPraHU3MOB : yueOHHMK ans OakamaBpoB / A. W.
HetpycoB; orBercTBeHHbIN penakTop A. M. HerpycoB. — 2-e u3n. — Mocksa : M3garenbeTBo
FOpaiit, 2019. — 267 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-2734-4. —
Tekcr : anekrponnsiii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/426136 (nara
obpamenus: 16.05.2021).
6. Kysuenos, Anekcanap EprenbeBnu. Haydnsle 0CHOBBI 9K0OMOTEXHOIOTHH [ TekeT] : yueOHOE
nocobue 1 cTyaeHToB By30B / A. E. Ky3uenos, H. b. I'pagosa. - M. : Mup, 2006. - 503 c. : wi.
- buGmmorp. : c. 488-489. - ISBN 5030037659 : 245 p. (20 7k3).
7. T'opnenko, B.A. Hay4nble ocHOBBI OuoTexHonoruu : yyeOHoe mocobue / B.A. T'opieHko,
HM. Kyry3oBa, CK. Ilarynuna ; MuHuctepctBo o0Opa3oBaHus M Hayku Poccuiickoit
Oenepanun, denepanbHOe TOCYAAPCTBEHHOE OIOJDKETHOE 00pa3oBaTeIbHOE YUpeKACHHE
BbICILIEr0 Mpo¢ecCHOHaIbHOr0 00pazoBanHus «MOCKOBCKUH MeNarorn4eckuii rocy1apcTBEHHbIN
yauBepcuteT». - M. : Ilpomereit, 2013. - Y. I. Hanorexnonoruu B 6uosnoruu. - 262 c. : ui.,
Tabnm., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnextponnsiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=240486 (nara obpamienus: 16.05.2021).

5.2. Ilepuoanyeckasi JJUTepaTypa

Haspanue n3nanus [TeproAMYHOCTD BBIXOA MecTo XxpaHeHUs 3a Kakue roJsl
(B TON) XpaHUTCS
Mukpobuosiorus 6 1944-2016 u3
1956-1983,
Bectnux MI'Y. Cepus: buonorus 4 1987-2016 43
Knuanueckas n maboparopHast 12 2001-2016 s
JIMarHOCTHKA
Mukoutorus u puTonarosorus 6 2001-2016 43
MHUKpOOHOJIOTHYECKHiT KypHAI 6 1987-2016 43
MornekyJsipHasi OuoJIoTust 6 1978-2016 43
BuorexHonorust 6 1996-2016 43
Mspecrits PAH Cepis: 6 1936,1944-2013 | /3
buosnoruueckas
[MpuknaaHas GHOXUMHUS 6 1968-2016 s
MHKPOOHOJIOTHS
Buosnorus. PedeparuBHbiit
syprax. BUHUTH 1970-2013 3an PXK




5.3. UHTepHeT-pecypchbl, B TOM 4HCJIe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):
IBC «FOPAUNT»https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4. DBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirectwww.sciencedirect.com
XKypuansr uznareascrsa Wileyhttps://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuoreka (HOB)http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXMBBI BEAYIINX 3alaHbIX HAYYHBIX )KypHaAJIOB Ha Poccuiickoit
HnaT(bopMe HayuHbIX xypHaioB HOMKOHhttp://archive.neicon.ru
7. HamumonanpHas  dNeKTpoHHas  Oubnmoreka (mocTym K DIEKTPOHHON — OMOIMOTEke
aucceprauuii Poccuiickoit rocynapcrsennoit oubnuorexu (PI'B) https://rusneb.ru/
8. Ilpesupentckas oubmmoreka um. b.H. Enpuunahttps://www.prlib.ru/
9. Dnekrponnas koyueknus Okcdopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. VuuBepcuterckas nHpopmannonHas cucrema POCCHUS http://uisrussia.msu.ru
HNudopmannoHHblie CIpaBOYHbIE CUCTEMBbI:
1. KoucynwranT [Llntoc - cipaBodHas mpaBoBasi cucTeMa (JIOCTYI MO JOKATbHOM CETH C
KOMIIBIOTEPOB OUOINOTEKH )
Pecypcol cBOOOaHOTO H0CTYNA:
1. AmepukaHckas mateHTHas 6a3a qaHHbIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAACKKUX auccepranuii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka(http://cyberleninka.ru/);
4. MuHHUCTEPCTBO HAyKH M BbIcIIero oopaszoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;
5. ®enepanbHblii moptan "Poccuiickoe oopazosanue"http://www.edu.ru/;
6. Hudopmanuonnas cucrema "EnuHOE OKHO J0CTyIa K 00pa30oBaTEIbHBIM
pecypcam"http://window.edu.ru/;
7. Enunas xosutekiust udpoBbix 00pa3oBaTenbHbIX pecypcoshttp://school-collection.edu.ru/ .
8. dexaepanbHbIi IIEHTP HH(POPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
9. IIpoekrt I'ocynapcTBeHHOr0 HHCTUTYTA pyccKoro si3bika nMeHn A.C. ITymkuna
"O6pazoBanue Ha pycckom"https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popMarmoHHbIi moptan "Pycckwuii s3bik"http://gramota.ruf/;
11. Cmyx0a TeMaTH4YeCKUX TOJKOBBIX cioBapeihttp://www.glossary.ru/;
12. Cnosapu u suimkinoneauuhttp://dic.academic.ru/;
13. OO0pa3oBatenbHblil moptan "Yuebda"http://www.ucheba.com/;
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https://zbmath.org/
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14. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit @emepannn. Bompock u orBeThINttp://XN--
273--84d1f.xn--plai/voprosy i_otvety
Co0OcTBeHHbIE JJIEKTPOHHbIE 00pa3oBaTe/ibHbIe U MH(oOpManuoHHbIe pecypcbl Kyol'Y:

1. Cpena MomynpHOTO TuHaMu4eckoro ooyuenushttp://moodle.kubsu.ru

2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOIUKAIMi U KOHGEpeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMaMOHHBIX pecypcoB Kadenpsl HHGHOPMALMOHHBIX 00pa30BaTEIbHbBIX
texHosoruiihttp://mschool.kubsu.ru;

4. DnexktpoHHbI apxuB qokymMeHToB KyoI'Vhttp://docspace.kubsu.ru/

5. DnexTpoHHBIE 0O0pa3oBaTeNbHBIE pecypchl Kadenpbl HHGOPMALMOHHBIX CUCTEM U
TexHoyioruii B oOpaszoBanum KyOI'Y um HayuHo-merommdeckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MeToauyeckne YyKa3aHusl sl OOy4alOIIMXCS MO OCBOEHHI0 JAUCHUILIHHBI
(MmonxyJis)

Jleknus:

PaGora Ha nekiuu SIBISETCS OYEHb BaXKHBIM BHJIOM CTYACHUYECKON NEATEIbHOCTH AJIS
U3y4eHHsI TUCIUIUIMHEIL, T.K. HA JIEKIIUU MIPOUCXOAUT HE TOIBKO COOOIIEHIE HOBBIX 3HAHUI, HO U
cucTemMarusanus U 0000IIeHre HAKOIUICHHBIX 3HaHWM, (GOpMHpOBaHHE HA WX OCHOBE HJCHHBIX
B3IJIAJIOB, YOEKACHUH, MHPOBO33PEHUS, pPa3BUTHE ITO3HABATENBHBIX M TMPO(ecCHOHATBHBIX
uHTEpecoB. JIGKTOp OpUEHTUPYET CTYIEHTOB B ydyeOHOM Marepuaine. KpaTkue 3amucu JeKiuit
(KOHCIIEKTHPOBAHKE) IOMOIa€T YCBOUTh MaTepual.

Hanucanme xoHCHekTa JIEKIMiA: KpPaTKo, CXEMAaTUYHO, MOCIIEI0BATEIbHO (PUKCHPOBATH
OCHOBHBIE TIOJOXKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOLICHHMS; MOMEYATh BAaXKHBIE MBICIIH,
BBIJICTISITH KITIOYEBBIE CII0BA, TEPMHUHBL. KOHCIEKT JTydllie moIpa3eNiaTh Ha MMyHKTHI, maparpadsl,
coOmoiasi KpacHyl0 CTpoKy. I[IpuHIMIUaNbHBIE MecTa, OmpenaeneHus, (GopMylsl ciexyer
COTPOBOXKAATh 3aMEUAHUSMU: «BAXKHO», «OCO0O0 BaXKHO», «XOPOIIO 3allOMHHUTH» H T.I. WU
noJYepKuBaTh KpacHou pyukoi. llemecooOpasHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAIIIEHUSI CIIOB, YTO TMIO3BOJIUT CKOHIICHTPUPOBATH BHUMAaHHWE Ha BAXKHBIX CBEIACHUSIX.
[IpocmymBaHue 1 3aMUCh JIGKIIMK MOXXHO TIPOU3BOIUTH TPH TIOMOIIM COBPEMEHHBIX YCTPOUCTB
(mukrodoH, HOYTOYK, HETOyK u T.m.). PaGoTas Haj KOHCIEKTOM JEKIWH, BCETAa CIEIyeT
UCTIOIB30BAaTh HE TOJBKO Y4YeOHWK, HO H Ty JIUTEPaTypy, KOTOPYIO IOIOJHUTEIHEHO
PEKOMEH/IOBAJI  JIGKTOp, B TOM UHCJIE T[EpPUOAMYECKHE U3JaHUs COOTBETCTBYIOIIEH
HarpaBieHHOcTH. [lo pesympTaTamMm pabOTHI C KOHCIIEKTOM JIEKIIMU CIeAyeT 0003HAYUTh
BOMPOCHI, TEPMHUHBI, MaTE€PHaJl, KOTOPBIA BBI3BIBAECT TPYIAHOCTH, IOMETUTH U MOMBITATHCS HAUTU
OTBET B PEKOMEHJyeMOW JuTeparype. Eciu camMOoCTOATENbHO HE YHaeTcss pa3o0paThCs B
MmarepHaie, Heo0XoJuMOo c(hOpMYIMPOBATH BONPOC U 33/1aTh MPENOJIaBaTE0 Ha KOHCYJIbTAllUH,
Ha OOIICHWM B KOHTAKTHBIE 4achl. JIGKIIMOHHBIN MaTepuan sBseTcss 0a30BBIM, C KOTOPOTO
HE00X0/IMMO HayaTh OCBOCHHE COOTBETCTBYIOILErO paszena Wi TeMmbl. [lnaH moaAroTroBku K
JIEKITIH:

— O3HAaKOMUTBCS C TEMOM JICKIINHU

—  O3HAaKOMHTHCS C MPEUIOKEHHBIMU BOTIPOCAMHU

— H3YYHTH COOTBETCTBYIOIIUI MaTepra

— O03HAaKOMMTBCS C JIUTEPATypO MO TeMe
IIpakTHyeckue padorTsl

B nporecce moAroToBKM K MpakTHUECKOW paboTe HEOOXOAMMO 03HAKOMUTBCS ¢ paboueit
NpOTPaMMOM TUCHMIUIMHBI, TeMaMH M IJAHAMH TPAaKTUYECKUX 3aHATHH, YAETss ocoboe
BHUMaHUE IENsSIM M 3a/JadaM, CTPYKTYpe H COJICpKAHHWIO IUCIHILTAHBI, MPOBECTH aHAIU3
OCHOBHOHM y4eOHOH JHTEpaTyphl, MOCje 4ero paboTath ¢ peKOMEHIOBAHHOHW JOTOTHUTEIBHOM
autepatypoid. [lpu yCTHOM BBICTYIUIEHUHU IO KOHTPOJIBHBIM BOIIPOCAM MPAKTUYECKOTO 3aHSTHUS
HY)KHO u3Jaratb (He 4YWTaTh) MaTepuajd BBICTYIUIEHHS cBoOogHo. Heobxoaumo
KOHIIEHTPUPOBATh CBOE€ BHIUMAaHHE HA TOM, YTO BBICTYIUJICHHE OOpAIEHO K ayAUTOPUH, & HE K
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IPENoIaBaTesto, T.K. 9TO 3HAUUMBIH acHeKT MpopecCHOHATIBHBIX KoMIeTeHIMH. [1o okoHYaHuu
IIPAKTUYECKOIO 3aHATUS CIIEAYeT MOBTOPUTH BBIBOJbI, CKOHCTPYMPOBAHHBIE B XOJ€ YCTHOT'O
orpoca, MpOoCJIEAUB JOTMKY UX MOCTPOCHUs, OTMETUB MOJIOKEHHUS, JIeXKalue B uX ocHoBe. Jlis
3TOro B TE€YEHHE OIpOca APYTUX Yydallluxcs clIeAyeT JenarTh NOMETKU. boiee Toro, B ciydyae
HETOYHOCTEH M (WJIM) HEMOHMMaHMs KaKoro-imbo BOIIpoca MPOHAEHHOr0 MaTrepuaia cieryer
00paTUTHCS K TMPENoAaBaTeNio JUIsl TMOJTYYeHUSI HEOOXOAMMOM KOHCYIbTAlMU U Pa3bsICHEHUS
BO3HUKIIEH cuTyanuu. Cxema IOAroTOBKHU K MPAKTHUYECKUM paboTaMm:
— O03HAaKOMMTBCS C TEMOH, LIEJIbI0 U 3aJauaMu paboThl
—  paccMOTpETh NPEUI0KEHHBIE BOIIPOCHI
— M3Y4YUTh JIEKIIMOHHBIM MaTepHall, OCHOBHYIO U JOIOJHUTEIbHYIO JIUTEPATYPY
— O3HAaKOMMTHCS C3aJJaHUSIMU U XOJIOM UX BBIIOJIHEHHUS
— O3HAaKOMMTbHCS ¢ 000PYZAOBAHUEM 3aHATHUS
—  BBINIOJHMTH 33J[aHUSI B COOTBETCTBHH C XOJIOM PabOTHI
— TMHCBMEHHO 0()OPMUTH BBITIOJIHEHHYIO Pa0OTy
— TI0/IBECTH UTOT U CENaTh CTPYKTYPUPOBAHHBIE BBIBObI
CamocrosiTeibHas paGora
CamocrosarenbHass paboTa CTYAGHTOB JUCLHMIIMHE OCYILECTBIISETCS C  LENbIO
yriayOneHusl, pacIIUpeHusl, CUCTEMATU3allud U 3aKpEIUICHUS IOJIyYEHHBIX TEOPETUYECKUX
3HaHUH, (HOPMUPOBAHUS YMEHHUH MCIIOJIB30BaTh JOKYMEHTALMIO M CHELHUAIbHYIO JIMTEpaTypy,
pa3BUTHS  TO3HABATENBHBIX CIIOCOOHOCTEH W AaKTHBHOCTH, a Takke (HOPMUPOBAHHA
CaMOCTOSITEJIbHOTO MBILUIEHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPILICHCTBOBAHUIO U
caMopealn3aluy,  pa3BUTHSA  HCCIENOBATENbCKUX  ymeHud. Ilepen  BwImonHeHueM
CaMOCTOSITENIbHOW pabOThl HEOOXOJMMO YETKO IMOHMMAaTh LeMU U 3aAayd paboThl, CPOKHU
BBIMIOJIHEHUS, OPUEHTUPOBOYHBIH OOBEM, OCHOBHBIE TpeOOBaHUS K pe3ylbTaraMm padoThl,
KPUTEPUH OLICHKU. BO BpeMms BBINOJHEHMSI CaMOCTOATENbHON paboThl MpenojaBaTeib MOXKET
IIPOBOAMUTH KOHCYJIbTallMU. KOHTPOJIb pe3yabTaTOB CAMOCTOATEIbHOU paObOThI CTYIEHTOB MOXKET
OCYILIECTBIIATHCS. B MUCbMEHHOM, YCTHON MJIM CMELIaHHOH (hopMme, ¢ MpeCcTaBIeHUEM MPOAYKTa
TBOPYECKOH AESITENbHOCTU CTy/eHTa. B kauecTBe (hopM U METOA0B KOHTPOJISI CAMOCTOATEIbHON
paboThI CTYIEHTOB MOTYT OBITh MCIOJb30BAHBl CEMHUHAPCKUE 3AHATHS, KOJJIOKBHYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboThl M Jp. KpUTepusiMu OLEHKH pe3ylbTaToB
CaMOCTOSITENIbHOW pPabOThl CTYyJEHTa SBISIIOTCA: YPOBEHb OCBOCHMS CTYIEHTOM Y4eOHOro
MaTepuana; YMEHMsl CTyIeHTa HCIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA TpPU BBITOJIHEHUU
UH/IMBUYaJIbHBIX 3a/laHui; 00OCHOBAaHHOCTb M YETKOCTh H3JI0XKEHHUS OTBeTa; odopmieHue
MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMH.
[Tnan noAroToBKu:
— M3YYUTh COOTBETCTBYIOLIUI JIEKIIMOHHBINA MaTepHal
— M3Y4YUTbh OCHOBHYIO JINTEPATYPY 110 TEME
— M3YYUTh JONOJIHUTENBHYIO JTUTEPATYPY 110 TEME
— 0¢OpMHUTH BBHINOJHEHHYIO paboTy NHCBMEHHO MM B BHUJAE INPE3EHTALUU B
3aBUCHMOCTH OT 3aJJaHHsI
— cHenaTh CTPYKTYPHUPOBAaHHBIE BBIBOIbI
IHoaroroBka K 3K3aMeHy
[Ipy moarotroBke K 5K3aMeHy HEOOXOJUMO OpPUEHTHPOBATHCS HAa KOHCIEKTHI JIEKIIHH,
pabouyto MporpaMMy AHUCHUILUIMHBI, HOPMATUBHYIO, YIEOHYI0O H PEKOMEHIyEMYIO JIUTEPaTypy.
OcHOBHOE B ITOATOTOBKE K C/laye SK3aMeHa — 3TO NMOBTOPEHUE BCETO MaTepuaia JUCIMUILTUHBL,
[0 KOTOPOMY HEOOXOJIMMO claBaTh 3k3aMeH. [Ipu MOAroToBKe K ciade 3K3aMeHa BECh 00beM
paboThl HY)KHO paclpeiensiTh pPaBHOMEPHO IO JHSM, OTBEACHHBIM JJsi MOJATOTOBKH,
KOHTPOJIMPOBATh KaXKAbIH JE€Hb BBINOJIHEHHE HAMEUEHHOW paboThl. B mepnon moaroToBKu K
9K3aMEHY CTYJIEHT BHOBb OOpamaercs K YxXe H3Yy4eHHOMY (MpOHJIeHHOMY) Yy4yeOHOMY
marepuany. IloaroroBka BKIIOYaeT B ceOs TPH dTama: camMoCTOsATeNbHas paboTa B TeUeHUE
CeMEeCTpa; HEMOCPECTBEHHAs OATOTOBKA B THU, IIPEIIECTBYIOLINE SK3aMEHY 110 TEMaM Kypca;



IOJrOTOBKA K OTBETY Ha 33JaHUs, COAEprKalMecs B Ouerax. DK3aMeH IPOBOJUTCA MO OMIeTaM,
OXBaTBIBAIOLIUM BECh IIPOMJIECHHBIA MaTepuan JUCLUIUIMHBI, BKIIOYas BOIPOCHI, OTBEICHHBIC
JUIl CaMOCTOSITE€IbHOIO M3ydeHus. s ycnemHoil cnauu ykasaHHble B paboueil mporpamme
dopmupyeMble KOMIIETEHIIMM B pe3yibTaTe OCBOCHUS JHCLUUIUIMHBI JIOJDKHBI  OBITh
IIPOJEMOHCTPUPOBAHBI.
JIist ycriemHoM ciauu SK3aMeHa CTYIACHTHI JOJKHBI IOMHUTD CIEAYIOIIEE:
— K OCHOBHBIM IIOHATHUSAM M KAaTE€rOpusAM HYKHO 3HaTh OIPENEICHHS, KOTOPbIE
HEOO0XO/MMO TOHHMATh U yYMETh MOSCHSTH, MPU MOJATOTOBKE K IK3aMEHY TpeOyeTcs
IIOMHUMO JIEKIIMOHHOTO MaTepuaja, IpOYHUTaTh €Ile€ HECKOJIbKO Y4YeOHMKOB IIO
JUCLUIIIMHE, JONOJIHUTENIbHBIC UCTOYHUKHU, NPEUIOKEHHBIE I U3YYECHHs] B CIIHCKE
JUTEpaTyphl; CEMHUHAPCKUE 3aHATHUA CHOCOOCTBYIOT IIOJIYYEHHIO O0ojee BBICOKOTO
YPOBHs 3HAaHUU U, KaK CJIEJICTBUE, ITOIy4YEHUE DK3aMEHA,
— TOTOBUTBCS K JK3aMEHy HY)KHO HayMHaTh C IIEPBOM JIEKUMU U CEMHUHapa, a He
BBIOMpAaTh TaK Ha3bIBAEMBIH «IITYPMOBOM METOI», MpPH KOTOPOM MaTepuall
3aKpEIIETCS B NIaMATU 3a HECKOJIBKO IOCJIEIHUX 4acoB U AHEH nepen 3aderoMm. Ilpu
OLICHUBAHWM 3HAHUW CTYJEHTOB IIPENOAABATENb PYKOBOJACTBYETCS, NPEKIE BCETO,
CIIEAYIOIIMMU KPUTEPUSMHU: IPaBWIBHOCT OTBETOB Ha BOMNPOCHI; IOJIHOTA U
JAKOHUYHOCTh OTBETa; CHOCOOHOCTh MPAaBWIBHO KBaTH(PUIMPOBATH (PAKTHl |
OOCTOSITENIbCTBA, AHAIM3MPOBATh CTATUCTUYECKUE JaHHbIC; OPHUEHTHUPOBAHHE B
JUTeparype; 3HAHHE OCHOBHBIX MPOOJIeM y4eOHON JHUCHUIUIMHBI;, IMTOHHMMAaHUE
3HaYMMOCTH Y4eOHOW IUCLMIIIMHBI B CHCTEME; JIOTMKa M apryMEHTHPOBaHHOCTb
U3JI0KEHUS;KyIbTypa OTBeTa. TakuM 00pa3oM, TMpu NPOBEACHUM 3K3aMeHa
IperoiaBaTelb ylenseT BHUMaHUE He TOJBKO COAEP)KaHHIO OTBETa, HO U (opMe ero
W3JI0KECHUSL.
IoaroroBka nmpe3eHTanmii:
—3HAaKOMUTBCS C TEMOM, LIENbIO U 3aa4aMu
—COCTaBUTh IUIAH MPE3EHTALUU COITIaCHO OCBOEHHOMY TEOPETHYECKOMY MaTepuaiy
—IPOU3BECTU IIOMCK B JIEKIMOHHOM Marepuane, OCHOBHOW H JIOIOJHHUTEIBHON
auTeparype pakTHUeCKOro MaTepuaa 1o TeMe
—TPOU3BECTU MIOUCK MIUTFOCTPATUBHOIO MaTepHalla B CETH "MHTEPHET"
—COCTaBUTh IPE3EHTALMIO ITPH MIOMOILM crienranu3uposanHoro 10
—COCTaBUTh JOKJIAJ 10 WIJIIOCTPATUBHOMY MaTepUAIly IPE3CHTAUU
—OTpENEeTUPOBATh IIPE3CHTALUIO IIEPE] CAauen

B  ocBoeHMM  IMCIMIUIMHBI  HMHBAJMJaMM W JIMIAMA C  OIPAHUYEHHBIMHU
BO3MOKHOCTSIMU3IOPOBBSl  OOJIBIIIOE 3HAYEHHWE UMEET WHIUBUIyallbHas Yy4yeOHas pabota
(KOHCYNBTAIlMN) — JOTOJIHUTEIBHOE Pa3bsICHEHUE Y4EOHOTO MaTepuraa.

NunuBuayanbHble KOHCYJABTAllMU 1O TPEAMETY SBISIOTCS BaXHBIM  (HaKTOpOM,
CIOCOOCTBYIONTUM MHIMBUIyaTU3allMd OOyUEHUSI U YCTAaHOBJICHHUIO BOCITUTATENILHOTO KOHTAKTa
MEXIy TpernojaBareeM H OOyJarouuMCs WHBAIUIAOM WM JIMIIOM C OrPaHUYEHHBIMHU
BO3MOXHOCTSIMH 3/I0POBBS.

7. MaTrepuaibHO-TEXHUYECKOe o0ecneyeHne 1o JUCHUILIHHEe (MOAYJII0)

IIo Bcem BUIamM y‘I&6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI MCIIOJIB3YIOTCA
ayIUTOPUH, KaOMHETHl U JIa0OpaTOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIHAIU3UPOBAHHBIM U
1a00paTOPHBIM 000PYTIOBAaHUEM.

HaunmMeHoBaHue crienuaibHbIX OCHAIIEHHOCTh CHENUATBHBIX [MepeueHs JUIIEH3HOHHOTO
MOMENICHU I MOMENICHU I MPOrPaMMHOT0 00eCIeYeHUsI
YueOHble ayJIMTOPHUU s | MeGens: yueOnast MmeOenb Microsoft Windows
MPOBEICHUS 3aHATHN JIGKIMOHHOTO | TeXHUYecKue cpeicTBa OOyICHUS: Microsoft Office
THUIA 9KpaH, IPOEKTOP, KOMIBIOTEP
YueOHbIe ayUTOPUU it | MeOenb: yueOHas meOeb Microsoft Windows




NPOBEICHUs J1a0OPaTOPHBIX PadoOT.
Jlabopatopus 412, 414

TexHn4ecKue cpeicTBa O0YUCHHS:
9KpaH, NPOEKTOP, KOMIBIOTEP
O6opynoBanue: J1abopaTopHOe
MHKPOOHOJIOrHYecKoe 000pyA0BaHNE

Microsoft Office

Hns

CaMOCTOSTEILHONU

paboTel  oOydwaromuxcs

MPEAYCMOTPEHBl  MMOMEILICHUS,

YKOMILUIEKTOBAaHHBIE CHEIIMATM3UPOBAHHON MeOebl0, OCHAILIEHHbIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOXKHOCTBIO MOJKIIOYCHUS K ceTu «HTepHeT» U 00ecledeHreM J0CTya B JJICKTPOHHYIO
nH(}OPMaIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA.

HaumMmeHnoBaHue noMemeHu ais
CaMOCTOSATEIFHONW PabOTHI
oOygaromuxcs

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSTENFHON pabOTHI
o0yJaromuxcs

[lepeueHb NULIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHUS

ITomerienue st CaMOCTOSTENBLHOM
paboThI 00yJaronuxcs (YUTAIBHBII
3an HaydHoli Oubianorexn)

Mebenn: yaeOHas MmeOeib

Kommnexr CIIeHUaIU3UPOBAHHON
MeOeIi: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHKa C  TOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHHMKAIMOHHOM
«HTepueT»  H
3JIEKTPOHHYIO HH(POPMAIIHOHHO-
00pa3oBaTENBHYIO cpeny
00pa3oBaTeNbHON OpraHU3aIni, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, o0ecrieunBaroIiee
JIOCTYII K CETH UHTEpHET (IIPOBOJTHOE
COEIIHEHHE u 6ecripoBoIHOE
coemunenne no texuonorun Wi-Fi)

CCTH
JA0CTYIIOM B

Microsoft Windows
Microsoft Office




