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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Lenpto OCBOCHUS TUCHUTIINHBI «MUKpOOHAss OMOTeOXUMHUS SBIAETCS (HOPMUPOBAHKE Y
CTYJEHTOB TMpOo(eCcCHOHANBLHBIX KOMIETCHIIMA B TPOW3BOACTBCHHOH, MOHHTOPHHTOBOW U
HCCJICI0BATEIIbCKOM IESITEIbHOCTH, TTOJIydYeHUE 3HAHWM, YMECHHM, HaBBIKOB, HAIIPABJICHHBIX Ha
pacuiMpeHne MpeAcTaBIeHU 0 OMOpa3HOOOPa3uM MHUKPOOMOJIOTHYECKUX arcHTOB, UX POJIM B
YCTOMYMBOCTH OWOC]epbl, B TJIOOAIBHBIX KPYroBOpOoTax OHOTE€HHBIX D3JIEMEHTOB, WX
UCIIOJIb30BAaHUU B  OMOTEXHOJOTMYECKMX IMPOLIECCaX, AarpoTeXHOJOTUSAX  IOCPEICTBOM
MIPUMEHEHHUS METOJUYECKHUX OCHOB JIJAOOPATOPHBIX OMOJIOTHYECKUX MCCIICIOBAHUMN.

Bonbimoe 3HaUYeHNE MMEET MOTydeHHE 3HAHUH O POJIM MUKPOOPTaHU3MOB B KPYyTOBOPOTaX
OCHOBHBIX OMOTEHHBIX 3JIEMEHTOB, O COCTAaBE M CTPYKTYpPE CICIHAIN3UPOBAHHBIX MUKPOOHBIX
COOOINECTB, MOMHHHPYIOMIMX BHAAX, WX (YHKIMOHHPOBAHWUM B TEX WM HHBIX dTamax
OMOTeOXMMHUYECKUX TIPEeBpaIlllCHU. buoreoxmmuyeckas MalldHAa IUIAHETHI - CHCTEMa
B3aMMOCBSI3aHHBIX [IUKJIOB 3JIEMCHTOB, JICHCTBYIONINX KaK B IDIAHETAPHBIX MaclTabax, Tak U B
Macmrabax skocucteM. Onpenensromum s 6uochepsl SIBISETCS LUK YIIIEpoaa, CIIyKallui
TakKe BEAYIIUM IS JPYrHX IUKIOB — a30Ta, cepbl, Qochopa, Kamblus, Keleza U Jp.
Mukpoopranus3Mbl, OpeXaAe BCEro, MPOKAPHUOTHI — JyOaKTepuu U apXxeOakTepuu, CBOUM
crenupuIecKuM MeTaboIM3MOM o0ecrieunBalii ()yHKITMOHUPOBAHHE MHOTUX CETMEHTOB IIHKJIOB
3QJI0IT0 10 TOSIBJICHUS BBICIIMX OPTraHM3MOB. B COBpeMEHHOW MHUKPOOHOJIOTHMH OTMEYeHa
OTIPEICIISAIONIAsl POJIb CIICIUATH3UPOBAHHBIX COOOIIECTB MHKPOOPTaHHU3MOB B OOCCIICUCHUU
KPYrOBOPOTOB OHOTEHHBIX JJIEMEHTOB, HCCIEIOBAaHbl OCHOBHBIE IyTH OHOJOTHYECKOTO
MIPEBPAICHHS IOCIICTHUX.

BaxxHocTh yHUKanbHOM pPOJNM MHUKPOOHBIX COOOIIECTB B OMOTCOXMMHYECKHX ITUKIIaX,
HEOOXOMMOCTh TTOHUMAaHHUS OCHOBHBIX IPHHIIMIIOB U IyTECH, a TaKKe TOYEK MPAKTHUECKOTO
MPUMEHEHHUS OMpeeNsieT aKTyalbHOCTh M3YYEHHUs AUCIUIUIMHBI B pPaMKaxX TaHHOW yueOHOMU
MIPOTPAMMBI.

1.2 3agauu AUCHUNJIMHBI

OcHoBHbBIE 3a/a4ll JUCIUIUIMHBL: CHOPMHUPOBATh y CTYJIEHTOB: 0a30BOE MBIIUICHHE,
obecrieunBaroIee MpeACTaBICHUsT 0 OMOPa3HOOOpa3un OMOJIOTHYECKUX O0OBEKTOB, OCHOBAaHHOE
Ha 3HAaHUU OCHOBHBIX IMIPUHIIUIIOB, MMOJAXOJ0B U TEXHOJIOTHUYECKHUX acCeKTOB (PYyHKIIMOHUPOBAHUS
OMOTeOXMMHUYECKUX ITUKIIOB, 00€CIeUnBAIOIINX (YHKIIMOHUPOBaHUE OHoOchephl; CroCOOHOCTH
MOHMMATh 3HAaueHHEe OuopasHooOpasus Mg yCTOMYMBOCTH Ouocdepbl, MNpeuMyIlecTBa
MUKPOOHBIX CHHTE30B B T€TEPOTCHHOM CUCTEME, TIOJIXOJIBI K X PeaTn3aIlii, UCIOJIb30BaHUIO TEX
WIM WHBIX METOJAOB M Pe3yJbTaTOB HAy4YHO-TIPAKTHUECKON MAESITeNbHOCTH B 001acTu
MUKpPOOHOJIOTHH ¥ OHOTEXHOJOTHH, CIIOCOOHOCTh TIPUMEHSATH METOJMYECKHE OCHOBBI
MPOEKTUPOBAHUS, BBHIMOTHEHHUS TOJEBBIX M JaOOPAaTOPHBIX OHOJIOTHYECKHUX, SKOJIOTHUECKHX
WCCJICJIOBAHMI; pa3BUBATh y CTYJICHTOB YMEHHS HCIIOJB30BaTh COBPEMEHHYIO ammaparypy u
BBIUHCIIUTENbHBIE KOMIUIEKCHI /ISl BBIITOJIHEHUSI OMOJIOTHYECKUX paboT; MOKa3aTh MEPCIEKTUBBI
MPUMEHECHHS OMOTCOXUMHUYECKHIX ITUKIIOB B PA3IMYHBIX 00JIACTAX JKU3HEACATEIHHOCTH YeJIOBEKa
(IPOMBITINIEHHOCTh, CENBCKOE XO3SHCTBO, HAyYHBIE HCCIENOBaHUS U T. J.); pa3BUBaTh y
CTYJICHTOB HaBBIKH paOOTHI ¢ y4eOHON M HAYYHOU JINTEPATypPOH.

1.3 MecTo AucuuninHbl (MOAYJIs1) B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruimHa «MukpoOHass Ouoreoxumus» oTHocuTcs K 4dactu broka 1 «/lucrumiuHbl
(Momymnm)» y4eOHOro IaHa, GopMUpyeMOil yuacTHUKaMu 00pa3oBaTelbHbIX OTHOHIEeHHH. Kypce
"MukpobHas Ouoreoxumus’ BaKeH ISl CTYAEHTOB-OMOJOroB. JlJisi yCBOEGHUS Kypca CTyIEHTY
HEOOXOJIMMO OPHUEHTHPOBATHCS B BOMPOCAX OMOXWMHUH, MOJICKYJISIPHONH OHMOJIOTHH, ITUTOJIOTHH,
XUMHHA U JKOJOTMH. VIMEThb HaBBIKM CAaMOCTOSITENBHOW palbOThl C JHMTEpaTypoM, BKIOYAS
NEPUOIUYECKYI0 HAYUHYIO JIUTEpATypy MO OAKTEPHOIOIUU, BUPYCOJIOTMH U OMOTEXHOJIOTHH, a
TaKXKe HaBBIKM PAa0OTHI C 3JIEKTPOHHBIMU CpeAcTBaMH HH(popManuu. M3yuyeHHIo TUCHUIUIMHBL
"MukpoOHass OMOTeOXUMHS' ' TIPEAMICCTBYIOT TaKHe AUCIUIUIMHBI, Kak Muxkpoouonorus, O0mas



BHUpYycoJioTHsl, bBuo6e30nmacHOCTh B MUKPOOHOJIOTHH U OMOTEXHOJI0THH, MOJIeKysipHast OMOIOTHS,
OcHoBbI OMOTEXHOJIOTMM U OMouH)KeHepuH, ['eHeTuka u cenekuus. MaTepuanbl AUCHUIIIMHBI
UCTIOJIB3YIOTCS CTY/ICHTAMU B HAYYHOU paboTe MU MOATOTOBKE BBIITYCKHOM KBATU(UKAIIMOHHON
pa6OTBI 1 Ba’XHBI B OCYIICCTBJICHUU HpaKTI/I‘{CCKOﬁ ACATCIIBHOCTH.

1.4 IlepevyeHb NMJIaHMpPyeMbIX Pe3yJbTATOB O0Oy4YeHHsl IO JAMCHMILIMHE (MOAYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3yuenne

JAHHOW  y4eOHOW JAMCIUILIMHBI

HampaBliecHO Ha (HOpPMUPOBAHHE Y

00y4YaroIUXCsl CASAYIOUUX KOMIETEHIIHH:

Kon n nanmeHnoBanme HHIANKaTOpa

PesynbraTel 00y4eHus 10 TUCIIUIUTHHE

MK-1 Crnocoben TBOPYCCKHU HCIIOJIb30BaTh B Hay‘-lHO-PICCJ'IeZ[OBaTeJ'ILCKOfI JACATCIBbHOCTU 3HAHUC (l)yHI[aMeHTaJ'H)HLIX
pa3acionB OUOJIOTHYECKUX H DKOJIOTHUYECKUX JUCHUIIINH.

HIIK-1.1. Braneet coBpeMeHHBIMU
WHPOPMAMOHHBIMU PECypcaMu
OHOJIOTMYECKOT0 U 3KOJIOTHYECKOTO
COIIepKaHUS ¥ YMEET UCIIOIb30BaTh
UX B poQecCHOoHaTbHOM
JIEATEILHOCTH.

3HAET ATAIbl OMOTCOXMMUYCCKUX IIUKJIOB OCHOBHBIX OHOTCHHBIX DJIEMCHTOB
UL TUIAHAPOBAHUS MEPONPHUATHN IO 3KOJOTHYSCKOMY MOHHUTOPHHTY W
OXpaHe MPHPOJIBL.

YMEET BBIACIATH MHUKPOOPTraHU3MBbI, YYACTBYIOIIHMC B IIPCBPALICHUAX
OCHOBHBIX OMOTI'CHHBIX 3JICMCHTOB, B pAMKax MPOBCACHUS MepOHpI/IﬂTI/IfI Io
OKOJIOTMYCCKOMY MOHUTOPHUHI'Y M OXpPaHC MPHUPOOBI.

BJIaJICET METOJMKAMHU KOJIMUECTBCHHOTO ONPEAEIICHUS TUTP LIEIEBON I'PYIIIIHI
MHKpPOOPTaHM3MOB OCHOBHBIX OHOT€OXMMHUYECKHX NHKJIOB ISl OLECHKU
9KOJIOTHYECKOTO COCTOSIHUS TIPUPOJIBL.

WIIK-1.2. Bnageer
OKCIICPUMECHTAJIbHBIMU METOAaMHU
HCCIIeIOBAaHMM (TI0 TeMaTHKe
MIPOBOJMMBIX Pa3paboOTOK).

3HaCT COACPIKaHUE COBPEMECHHBIX
OHOr€OXUMHYECKOTO COJZCPIKAHUS.

MH(QOPMALMOHHBIX ~ PECypcoB

yMEeT HHTEPIPETUPOBaTh HHGOPMAIMIO 00 OCHOBHBIX MHKPOOHBIX
OMOTCOXMMHMYCCKMX IUKJIAX Ui HKCIOJB30BaHUs B MpodecCHOHATbHON
JIeATEIbHOCTH.

BJIaJCeT METOIUKAMH MOHCKA COBPEMEHHBIX HH()OPMAIMOHHBIX PECYPCOB
OHMOT€OXMMHUYECKOH TEMATHKH.

HIIK-1.3. YMmeeT aHanu3upoBaTh
Pe3yAbTaThl SKCIIEPUMEHTOB U
MIPECTaBIATh UX B (hopMe
myONHUKanuil B pelieH3UPyeMbIX
HAYYHBIX U3IaHUAX.

BIIafIeeT CIOCOOHOCTBIO HIOHCKa COOTBETCTBYIOIINX
OMOreOXMMHUYECKOTO  HCCIEJOBAaHUS  OOBEKTOB C
COBPEMEHHBIX HH()OPMALIMOHHBIX PECYPCOB.

METOO0OB
HCIIOJIb30BAHHUEM

3HAET METOAMKH TOCTAHOBKH HAayYHOTO JKCIIEPUMEHTA C HCIIOIB30BAaHHEM
COBPEMCHHBIX OHOTCOXMMHYECKHX TMOJXOJOB U QITOPUTM aHaln3a
pe3ynmpTaThl  HAayYHBIX OJKCIIEPUMEHTOB B OO0JACTH ITUTOJIOTHYECKUX
HUCCIIEIOBAHUM.

yMEeT IPEACTaBIsIET BBIBOJBI M PE3YJIbTaThl IKCIIEPUMEHTOB B (opme
MyONMUKanuii B peleH3MpPYeMbIX HayYHBIX M3JaHUSIX OMOTreOXMMHYECKOH
HalpaBJICHHOCTH.

UIIK-1.4. O6namaeT HaBbIKAMU
MIPOBOJUTH JUCKYCCHH Ha HAYYHBIX
(HayYHO-IIPAKTHYECKUX )
MEPONPHUATHSIX, UCIOIB30BAThH B
npodeccHoHATLHOM e TENbHOCTH
OTEYCCTBEHHBIC U 3aPyOEIKHBIC
0asbl JaHHBIX.

3HAeT AITOPUTM aHalM3a Pe3yJIbTaThl HAYYHBIX 3KCIEPUMEHTOB B 00JacTH
MHKPOOHO# OHOTCOXUMUH.

yMEEeT IMpPEACTAaBIATH BBIBOJBI M pE3YJbTaThl IKCIIEPUMEHTOB B (opme
myONMMKanuii B peleH3NpYeMbIX HayYHBIX H3JaHUSIX OHOr€OXUMHYECKOH
HaIPaBICHHOCTH.

BlIaJleeT MOHATHHHON 0a30H O TPOBEACHWM TUCKYCCHH Ha HayYHBIX
MEpPOIPUATHUIX OTHOCHUTEJILHO pe3yNbTaToB OMOTEOXNUMHUYECKUX
3KCIIEPUMEHTOB.

IK-2 CnocobeH ucnonb3oBaTh B NpodeccHoHANBbHON 00pa3oBaTeIbHOM NESITENbHOCTH CUCTEMAaTH3MPOBAHHBIC
TCOPETUICCKUE U TPAKTUICCKHUC 3HAHUA OMOJIOTHYECKHUX U DKOJIOTHYECKUX HayK

UIIK-2.1 CBoGOAHO BlageeT
COBPEMEHHOMN Hay4YHOH
OHOJIOTHYECKOM M SKOJIOTHUECKOM
TEPMUHOJIOTUEN U yMeeT
HCIOJIB30BaTh
€CTECTBEHHOHAYUYHbIE€ 3HAHUS B
po(heCCHOHATBHOM NCSTEIBHOCTH.

3HAET MOAXOIbI OICHKH COCTOSHHS MPHPOTHON CpPEAbl C TOYKH 3PCHHS
OHMOTEOXUMHH

YMECT OPUCHTUPOBATHCA B COBPEMCHHBIX METOAHMYCCKUX IMOAXOJax,
KOHICIIIUAX H HpO6H€MaX (1)I/I3I/IOJ'IOFI/II/I, OUTOJIOTHU H OHOXMMHUH
BO36y,HPITeJ'ICI7[ OHOreOXUMUYECKUX IpO1ECCOB

BJIaICCT HAaBbIKaMU OpraHu3aluun naﬁopaTopﬁoro HUCCICO0BaHUs

UIIK-2.2 BnaneeT TpaauiluOHHBIMU
U COBPEMEHHBIMH METOIAMH
[IPEeroIaBaHusi OMOJIOTHH U

3HAeT  3aKOHOMEPHOCTH  TpaHcopManuy  HOTOKOB  T'€HETHYECKOMH
nHdopmannu or PHKoBoro neprona 3aposkaeHus )U3HU 10 COBPEMEHHOT'O
JTana.




9KOJIOTMH, 3HAET METOAUUECKOE
obecrieucHre 00pa30BaTEIHLHOTO

rnponecca 1no OHOJIOTHU ¥ SKOJIOTHH.

yMECT MNPUMCHATHL MOJICKYJIAPHO-TCHCTUYCCKHUEC MCTOJAblI JId aHaJiu3a

OBOJIIOIIMH I'CHOB U TCHOMOB.

BJIaACCT METOJaMU aHAIM3a KPUBBIX TIJIABJICHUS.

UIIK-2.3 O0nanaeT HaBBIKAMU
TIOMCKA U aHAJIW3a Hay4YHOH
OMOJIOTMYECKON U DKOJIOTHYECKOM
UH(POPMAIIUH C UCTIONTB30BaHUCM
COBPEMCHHBIX HH()OPMAITHOHHBIX
TEXHOJIOTHM.

3HACT MPUHIMUIIBI KaTaJIOru3aluu O OMMUCAHUA I'CHECTUYCCKUX XapaKTCPUCTUK
CBOMCTB JKHUBBIX 00HEKTOB.

YMECT CUCTCMATU3SUPOBATH TCHETUUCCKUE KAPThI IJIS CO3JaHUA OTUCTOB.

BJIaJICCT CITOCOOHOCTBIO  HCIOJB30BaTh TEKCTOBBIC PECAAKTOPBI I
OICpUpOBaHUA T'CHECTUUYCCKUM KOIOM.

IIK-3 Cmocoben OPHUCHTHUPOBATLCA B OCHOBHBIX IIOHATHUAX W TCOPUAX 6I/IOJ'IOFI/II/I, OHOJIOTMUECKUX 3aKOHAX U
3aKOHOMEPHOCTAX PA3BUTHA OPraHUICCKOT0 MUpaA, U UCIIO0JIb30BaTh 3T 3HAHUA B HpO(l)eCCHOHaHLHOﬁ JACATCIBbHOCTH,
na60paT0pH1,1x HCCJICAOBAHUAX U pCaiu3allil HAYYHBIX ITPOCKTOB B obnactu 6I/IOTCXHOJ'IOFI/II/I, CEJIBLCKOTr0 XO035MCTBa

U OXpaHbI IPUPOJBL.

UIIK- 3.1 Brnageer
(byHIaMEHTaNbHBIMU MOHATHAMH U
TEOPETHYCCKUMH 3HAHUAMHU
OGHOJIOTMH U DKOJIOTHH.

3HACT q)yH,HaMeHTaJ'H)HLIe rpynribl IPOKaApuoT — 00BEKTOB OMOIOTHYECKUX U
OKOJIOTHYCCKHUX I/ICCJIC,I[OBaHI/Iﬁ B obnactu 6PIOI‘COXI/IMPIPI, JJIA
OCYHICCTBJICHHUSA 3KOJOTMYCCKOI'0 INPOCKTHPOBAHUAA.

YMEET MNPUMCHATH TCOPCTUYCCKUC IMOHATHA OHOJIOTHH M 3KOJIOTHH pu
OCYHICCTBJICHUHU KaUCCTBCHHBIX PEAKIINHN AJIA BBIABJICHUA TPOAYKTOB obmeHa
MHUKPOOPraHn3MOB-y4aCTHUKOB OHOreOXUMHUYECKUX IUKIOB B paMKax
OKOJIOTMYCCKOro NpOCKTHPOBAHMUS.

BJIaaCCT HaBbIKaMH pa6OTLI Ha MUKPOCKOIIC npu BBIABJICHUHU
MHUKPOOPraHnu3MoB B IPUPOAHBIX 00BEKTaX M cpeaax Uil aHalin3a
PE3YIBTATOB SKOJOTHYCCKOTO MMPOCKTUPOBAHUA.

HNIIK-3.2 Bnageet coBpeMeHHBIMH
MPEICTABICHUIMH O
3aKOHOMEPHOCTSIX Pa3BUTHS
OpPraHUYeCKOT0 MHUPA.

3HAET CHOCOOBI BBISIBJICHUS MHUKPOOPI'aHU3MOB Pa3IUYHBIX
OMOTCOXMMHMYECKUX TpyHIl B O00BEKTaX OKpYyXalolled cpeabl U
HAKOIUTEJIBHBIX CpeJax A MOATOTOBKH HAy4YHBIX NPOCKTOB U HAay4HO-
TEXHUYECKUX OTYETOB.

YMECT BU3YAJIM3UPOBATH MUKPOOPTAHU3MBI B IPUPOAHBIX MECTOOOUTAHHSX C
HCIOJb30BaHUCM COBPEMCHHBIX 3HAHHHA BaKOHOMepHOCTeﬁ OKOJOIrH4Y€CKHUX
IIPpOLHECCOB U SIBIICHUI.

BJIaaACCT HaBbBIKAMH pa6OTI>I Ha O60py,Z[OBaHI/II/I, HCIOJIb3YyEMOM JJId aHaJInM3a
Ccpeabl poCTa MHUKPOOPTAaHU3MOB, IPU IMOATOTOBKEC HAYYHBIX IPOCKTOB U
HAYYHO-TCXHUYICCKUX OTUCTOB.

HIIK-3.3 YMeeT ncmoiap30BaTh
3HaHUE 3aKOHOMEPHOCTEH
OHMOIIOTHYECKUX TIPOIIECCOB U
HBHCHHﬁ, JIJISI TIOATOTOBKHU Hay‘IHI)IX
HpOGKTOB u Hay‘-IHO-TeXHI/I‘-IeCKI/IX
OTYETOB B 00J1aCTH OMOTEXHOJIOTHH,
CEJIbCKOI'0 XO35MCTBA U OXPaHBI
TIPUPOJBIL.

3HACT MPUHIMUIIBI KaTAJIOTrU3allun O OIMMMCAHUSA I'CHCTUYCCKUX XapaKTCPHUCTUK
CBOMCTB JKHUBBIX 00BEKTOB.

YMECT CUCTEMATU3ZUPOBATH TCHECTUUCCKHUEC KAPThI JJIS1 CO3AHUA OTUCTOB.

BJIaaCCT CIIOCOOHOCTBIO  MCIOJIB30BaTh TEKCTOBBIC PEAAKTOPBI  JUIA
ONCpUpoOBaHUA I'CHECTHUYICCKUM KOIAOM.

MIK-4 CnocobeH MpUMEHSTh Ha MPOU3BOJICTBE COBPEMEHHBIE METO/bI 00pabOTKHM, aHAlW3a U CHHTE3a MOJIEBOH,
MIPOU3BOJICTBCHHOW W JIAOOPATOPHOH OHOJIOTHYECKO MH(OpPMAIUK, IAHUPOBATh M MPOBOJUTH MEPOIPHUATHS IO
J1a00paTOPHBIM HUCCIICAOBAHMSM, OLICHKE COCTOSHHS, OXpaHe IPUPOIHON Cpe/ibl U BOCCTAHOBICHHIO OHOPECYPCOB.

HUIIK-4.1. YMeeT opraHu30BbIBaTh
IIpoLeCcC IPOBEICHUS
UCCIIEIOBAHUM C y4acTHEM
MIPUBJIEUEHHBIX KOJUIEKTUBOB
UCTIONHUTENEH.

3HAET NPHUHIMIBI pabOTHl OCHOBHBIX CHCTEM M (DYHKIMH y HUTPOOAKTEpHIA:
MOp(OJIOTHIO, CTPOCHUE, METa0OIN3M OOHTATEIICH CeUTPSIHUIL

YMEET OPUCHTHPOBAaTBHCS B COBPEMEHHBIX METOAMYECKUX IOIXOJaX,
KOHIICTIIUSX U MpobJieMax (GU3HOIOTUH, LIUTOJOTHH 1 OHOXUMUH THOHOBBIX
OakTepuii

BJIAICCT HABbIKAMU OpraHu3aluun naﬁopaTopﬁoro HCCJICIOBAHUS

HIIK-4.2. YMeeT olleHUBaTh
Hay4HbIe Pe3yJbTaThl OTAEIbHBIX
YYEHBIX W/UITN KOJUIEKTHBOB
HUCIIOJTHUTENEH.

3HAeT NPUHLMUIBI OIEHKH B3aMMOCBS3M (PU3HOJIOIMYECKOTO COCTOSHHUS
0ecIBETHBIX CEpHBIX OakTepuil ¢ akTopaMu OKpy>KaroleH cpesibl

yMeeT KPUTHYECKH aHaJIM3MPOBaTh MOJIyUYEHHBIE B IpoIecce J1abopaTopHOit
JIeSITETTPHOCTH PE3YIbTaThI

BJIAICCT HABBIKAMHM TPOBEPKH M OIICHKH pE3yJbTaTOB JIAOOPATOPHOIO
HCCJIeIOBAHMs B 00JIACTH OIIEHKH B3aMMOCBSI3U COCTOSIHUSI apXeOakTepuil ¢
(hakTopaMu BHEUTHEH cpepl

UIIK-4.3. O6namaeT HaBbIKAMHU
MIPOBEACHUS MEPOIIPHUATHH 110
OIIEHKE COCTOSIHUS IMPUPOTHON
CpeIBl M BOCCTaHOBIICHHIO

3HAaeT MPHUHIHUIBI ITIOCTAHOBKH OKCHEPUMEHTA [UII OHOT€OXHMHYECKON
OIICHKH COCTOSTHHS IPUPOIHOM CpeIIbI

YMEET UCTIOIH30BaTh MUKPOOHNOJIOTHYECKHE METOIBI JJIsT OMOT€OXUMHYIECKUX
HUCCIIEIOBaHUMN




OHOpeCcypcoB.

BJIaaACCT HaBBIKAMH pa60T1,1 Ha COBpPCMCHHOM O60pyILOBaHI/II/I 11 OICHKH
COCTOSHHUA HpHpO}IHOﬁ Cpeabl

PesynbraThl 00ydeHUs] TO TUCIHMIUIMHE JOCTHUTAIOTCS B paMKaxX OCYIICCTBICHHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENILHOM PabOThl 00YJArOIIUXCS B COOTBETCTBUH C YTBEPIKICHHBIM
y4eOHBIM TIJTAHOM.

NuaukaTtopsl  TOCTHOKEHUS  KOMIIETCHIIMA  CUMTAIOTCS  CHOPMHUPOBAHHBIMU  TIPH
JOCTH)KEHUH COOTBETCTBYIOIINUX UM PE3YJIbTATOB OOYUYCHHSI.

2. CTpyKTYypa U copep:KaHHue TUCHHILTHHBI

2.1 PacnpenesieHne TPYI0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT

Oo6miast Tpy10EMKOCTh ITUCIMILIMHBI cOocTaBiseT 3 3adetHble eauHuipl (108 gacos), ux
acrpeiesieHre 1o BUaaM padoT NpeICTaBICHO B TA0JIUIIE

Buast pabot Bcero Dopma o0yueHus
4acoB OuHasi
9 cemectp
(Jackn)

KonTakTHas paboTa, B TOM 4HCJIE:
AyauTopHble 3aHATHSA (BCEro):
3aHATHS JEKIMOHHOTO TUIIA 12 12
11a00paTOPHBIC 3AHSATHSI
MIPAKTUICCKHE 3aHATHS 22 22
CEeMUHAPCKHE 3aHSTHS
HWnas koHTaKTHasA padora:
KoHTpons camocTosTenpHOol paboTel (KCP) 3 3
IIpomexytounas atrectanus (MKP) 0,3 0,3
CamocTosiTeTbHasi padoTa, B TOM YHCJIE: 35 35
Pedepar/acce (moaroroska) 10 10
CamocrosiTesibHOe U3yUYeHUE pasenos,
CaMoOTO/ArOTOBKa (mpopaboTka W TOBTOpEHHE
JIEKIIMOHHOTO MaTepHaja i MaTepuaa yacOHHKOB 10 10
u Y4IeOHBIX IOCOOMIA, IOATOTOBKA K
J1a00pPATOPHBIM 3aHATHUSIM, KOJJIOKBUYMaM H T.JI.)
BeimosnHeHne HHIUBHUYaTbHBIX 3ajIaHui 10 10
(moAroTOBKA COOOLICHUH, MPE3CHTALIHH)
[ToAroTOBKAa K TEKYIIEMY KOHTPOJIIIO 5 5
KoHTpoJb:
IToArOTOBKA K DK3aMEHY 35,7 35,7
O6mas yac. 108 108
TPYA0EMKOCTH B TOM YHCJIe 373 373

KOHTaKTHasi padora

3a4. efl. 3 3

2.2 Copepxanne TUCUMIIIIMHBI

Pacnpenenenne BuaoB yueOHOM pabOThI U UX TPYTOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Paznensr (TeMbl) auciuIuinHbL, n3ydaemble B 9 cemectpe (5 kypce) (ouHast popma oOydeHHs)



KonnuectBo yacoB

Bueayau
AynutopHas
No HawnmenoBanwme pasnenoB (TeM) Beero aGoTa TOpHAs
P pabota

JI 113 JIP CPC

Muxkpo6Has Ouoreoxumust Kak Hayka. bruoreoxumudeckne
1. |acmexts! pasBuTHs 6ruocdepsr. Porb mpokapHoT. 11 2 4 - 5

OOmmme cxeMpl OHOTEOXMMIYeCKUX ITUKIIOB. Llpkm yriepona -
BEIyILMH UKJI OMOr€OXMMHYECKON MAIMHbI TIJIaHEThL.

2. AnpoOHBII 11 aHaspOOHBIN MyTH MUHEPATTH3ALNH YTIIEPOa, 11 2 4 - S
JIETIO YIIIepo/a, OakTepuaIbHbIN Ta30BbIi QUIBTP.

Lukn a3ota. AMMOHU(UKALUS, a30TQHUKCALHS,
3. HuTpuduKanus, neantpupurkanmss, ANAMMOX. 11 2 4 - 5

Hukin cepsl. buonoruueckoe OKUCICHUE U BOCCTAHOBIICHUE
4. |coenmmenwuii cepsr. 11 | 2 4 - 5

Hukmer xene3a, mapranmna u ¢docdopa. Oxucienue,
5. |BocCTaHOBICHHE, H3MEHEHHE TIOIBHKHOCTH. 11| 2 4 - S

HpI/IKJ'Ia,I[HOG OHMOTEXHOIIOTHYECKOE UCITOIb30BaHUE

6. MUKPOOPTraHU3MOB, YUACTBYIOIINX B ONOTCOXUMHUYECKUX 14 2 2 B 10
[HKIaX.
UTOI O no pazdenam oucyuniursl 12 22 35
KonTtpoins camocrostensHoi pa6oTsl (KCP) 3
[Mpomexyrounas arrectanus (MUKP) 0,3
IlonroToBKa K 3K3aMeHY 35,7
O01mas TpyI0eMKOCTh IO AUCIUTUIHHE 108

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

2.3 Conep:xanue pa3iesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opma
HanmenoBanue
No Copnepxanue pasnena (Tembl) TEKYILETO
paszzaena (TeMbl)
KOHTPOJISt
1. [MukpobHas [NonsiTe MuUKpoOHOI OHOreoXMMHM, HAyKH, JIe)KallUe B €€ OCHOBE, Yy
OMOTeOXUMHST KaKk 00BeKTHl M3ydeHus. broreoxumudeckasi NCTOPHSI TUIAHETHI 3eMiIs —
HaykKa. OCHOBHBIE JTambl pa3BUTHSA Owocdeps, poib OakTepuil B WX
buoreoxumuueckue ocymecTBieHHH. Poms Mukpodoccunuii B HM3YYEHHH HCTOPUH
ACIIEKThl Pa3BUTHUS pasButust  MuUKpoOHOro Mmpa. CrpomMaTonuTel.  MHUKpOOHEBIE
6uocdepst. Poib coobmecTtBa Kak  (yHKOWOHAJIbHBIE  EAWHUIBI ~ MHUKPOOHOM
MIPOKAPHOT. OMOTeOXNMMHH: TPEUMYIIECTBA 10 CPABHEHHIO C MOHOKYJIBTYPaMH,

MPOCTPAaHCTBEHHAass W (YHKIMOHANbHAS CTPYKTypa MHKPOOHBIX
coobmiect B npupoje. CBOCTBA MPOKAPHOT, 00yCIABIUBAIOIINAEC HX
pOIb B OCYIICCTBICHUU OHOTCOXMMHYECKHX IMKIOB. MeETOoab!
HCCIIeIOBaHU MHUKPOOHBIX TIOMYJISLIHI: MUKPOCKOTIHUS,
HCIOJIb30BaHUE DJIEKTUBHBIX MHUTATEIbHBIX CPEA, MOJEKYJIAPHO-
FEHEeTUYECKUe METOJbl, B TOM YHUCJIE€ aHaju3 MeTareHomMa |
TpaHCKpunToMa. llepexoll OT BOCCTAaHOBHUTEILHOW aTrMocdepsl K
OKHCIHUTENbHOI — BKJIAaX OKHUCTEHHOTO (OTOCHHTE3a, pOIb IS
SHEPreTUYECKOT0 MeTa0oNM3Ma TPOKAPHOT B YACTH KOHEYHBIX
AKIETITOPOB.




OObmue cxemsl
OMOT€OXUMHYECKUX
uukioB. Huki yraepona
- BEAYIIMHA LUK
OMOreOXUMHYECKON
MaIlMHBI [UIAHETHI.
AdpOOHBIN 1
aHa’pOOHBIN TyTH
MUHEpaIU3alin
yriaepoaa, Ieto
yriaepona,
OakTepuaIbHBINA
ra3oBbIi QUIBTP.

OOmmme cxeMbl OMOr€OXMMHUYECKHX LIUKIIOB OCHOBHBIX JJIEMEHTOB, UX
CONPSDKEHHE, POJIb MUKPOOPraHU3MOB. MUKPOOHBI KpyroBOpoT
yriepoa: o0mas cxema, OTAEIbHBIE AIEMEHTBI, OCYIECTBIISIOIINE
UX KIIFOUEBbIE IPYTIbI )KUBBIX OPraHU3MOB, SHEPT U AT
OCYIIECTBIICHUS] KPYTOBOPOTOB. AHa pOOHBIE JIETI0 OPraHUYEeCKOTO
yriepona B 6uocdepe, NpUUMHA UX MOSBICHUS. bakTrepnaibHbIi
ra30BbIH (PUIIBTP — POJIb B 3aXBaTE JICTYYNX COCIUHEHUN YIIepoa,
BXOJAIINE B COCTaB MUKPOOPTAHU3MBI, pacroioxkeHne. MukpooHoe
Pa3IoKEHHUE EJUTIONO03bI M JINTHUHA B aHA3POOHBIX U a3pOOHBIX
YCIOBHSIX: (PepMEHTBI, MUKPOOPTaHU3MBI-BO30yANTETN. AHA3pOOHOE
JBIXaHNE: TIOHATHE, OMOJIOTHYECKUN CMBICII, BUBI, THITHYHBIC
TpeacTaBUTeNId. MeTaHoTeHe3 KaK KOHEYHBIH ATar aHadpOOHO
TpoHUIeCKO! LenH - BO30YAUTEIH, XUMU3M. XEMOCHHTE3: TIOHATHE,
OMOJIOrMYECKUI CMBICH, THITHYHBIE peacTaBuTenu. Padotsr C.H.
Bunorpanckoro, M. beifepunka, B.JI. OmensiHckoro.

Iuxn a3oTa.
AMMOHUUKAITHS,
azotdukcarys,
HUTpHUUKALHS,
JCHUTpU(DUKALINS,
ANAMMOX.

MHUKpOOHBIH KpyroBOPOT COSMHEHUH a30Ta: IyTH BOAHOU U
BO3/IyLIHOM MHUI'PAIMHU 3JI€MEHTa, OCHOBHBIE TAITbl, OCYILIECTBIIIEMbIE
MHUKpPOOpraHu3MamMu. A30TuKcalys: OMOIOTHUECKHN CMBICI,
XMMU3M, JHEpreTHKa, (ePMEHT, BO3OYAUTEIH, NX XapaKTePUCTHKA.
CBoOOIHOXKUBYIITHE a3pOOHBIC B aHAIPOOHBIE a30TPHUKCATOPHI U HX
XapaKTepUCTHKA, POJIb B IPUPOJIE, CPeAbl A1 BhIAeneHus. Pukcarms
aTMoc(epHOTo a30Ta CBOOOTHOXKUBYIIUMH [THAHOOAKTEPUSIMH -
BO30yIUTENN, OTINYHSA OT APYTHX NMpokapuoT. Pukcanus azoTa
CUMOMOTHYECKIMH a30T(HUKCUPYIOIINMH MHUKPOOPTaHU3MaMHu. Buis
CUMOMO030B, BXOAAIINE B UX COCTaB MUKPOOPTaHU3MBI.
B3anmopeiicTBrE BBICIIEro pacTeHUs! U OaKTEpHH TIPH
cuMOnoTnIeckoi azordukcaunu. Hurpuduxamus - Ouororuueckuit
CMBICJI, XUMH3M, BO30YAUTEIH, UX XapakTepucTuka. Daspl
HuTpudukaimu. Jlokamusaiws u posis B Ouoctepe. Mcmnonb3oBanue
HUTpHU(UKAIUH YeToBeKoM. [leHuTpudukaims - OMoJOrH4ecKuil
CMBICI, XUMH3M, BO30YINTEIH, UX XapakTepucTuka. Mcmonap3oBanne
nenutpudukanyuy. HeraTnBHbIe U MO3UTUBHBIE BApUAHTHI Pa3BUTHUS
HUTpU(UKAINN. AMMOHN(UKALKS - XUMH3M, OHOJIOTHYECKHUIH CMBICI,
BO30yIUTENN, X XapaKTepHCTHKa. PaciienieHne MOuYeBHHBI
OakTepusiMu — pepMeHT, OMOIOTMYECKHI CMBICII TIpoLiecca.
ANAMMOX kak conpsikeHHe pa3HOHATIPABICHHBIX MPEBPAIICHIH
azora. bruonornyeckuii cMbIci, CTPOEHHE aHAMMOKCOCOMBI,
B030yaurenu. Poxe ANAMMOX B npupoze 1 B HCIIOJIb30BaHUE B
TEXHOJIOTHSIX.

Iuxn cepsl.
Bbuonoruueckoe
OKHUCJIEHHUE U
BOCCTaHOBJICHUE
COEIMHEHUH CEpBl.

MHUKpOOHBIH KpyroBopoT coequHeHni cepbl. O0Ias cxema, poib
MHKPOOPTraHU3MOB B OT/ENbHBIX dTanax. OKucieHue
BOCCTaHOBJICHHBIX COeITMHEHUH cephl OakTepusmu. beciiBeTHble
cepHble OaKTepHH, THOHOBBIE OAaKTEpHH, apXeOaKTepHHn, OKHCIIONINE
coenmHeHus cepbl. CynbdharpeyKiust — OMOJIOTHYECKUI CMBICI,
JoKanu3anus B 6uocdepe, 3HaUCHUE, BO3OYAUTEIH, UX
XapakTepucTuka. MUKpOOHBIN KPyroBOPOT COEIMHEHNH CEPEI,
cynb(haTHOE ¥ CEpHOE JbIXaHHE, OMOJIIOTMYECKUI CMBICI,
B030yuTeNN, NX Xapakrepuctuka. OKHCIeHHE COeTMHEHUH Cephl
poKaproTaMu npu (GorocuHTese. XapaKTepucTHKa U
MPOCTPaHCTBEHHAS JIOKAIN3AIMS ITyPIYPHBIX U CEPHBIX OaKTepHii B
Bosoeme. CHHTpO(HBIE B3aMMOOTHOIIIEHHUSI MUKPOOPTaHU3MOB Ha
[IpUMEpE LUKJIA Cephl.

uxnsl xenesa,
MapraHna u ¢pocdopa.
Okucienue,
BOCCTaHOBJICHHE,
HU3MEeHEHHe
TIOJIBHXKHOCTH.

Hukn pocdopa: 0coOOEHHOCTH, POITH MUKPOOPTAaHU3MOB B
MOOMIIM3AIINN HEPACTBOPUMBIX coequHeHmH dochopa. Lukn
(dhocdopa: mpupoIHBIE JETIO dJIEMEHTa, XUMU3M MUKPOOHOTO
BOBJICUCHHUS B OMOJIOTHYECKUH KPyroBOpoT. MUKpOOHBIE
TIPEBpaIeHHs] COeTMHEHHUH jKeJie3a U Maprania. MUKpoOpraHu3mbl,
OKHCJISIIOIINE BOCCTAHOBJICHHBIC COEIMHEHNS JKelle3a U MapraHiia,
HCTHHHEIE JXene300akTepuu. MUKpOOHOE BOCCTaHOBJICHHE
OKHCJICHHBIX COEJMHEHUH KeJle3a, YCIOBUS TPOTEKaHUs,
MHUKpPOOPraHu3Mbl. IHBIE CITOCOOBI HCIOIb30BaHNS HEOPTaHUYECKUX
COeJIMHeHUIA Jkene3a OakTepusMu. buonoruueckas poib OKHUCICHUSI U




BoccTaHOBIeHHUs kene3a. Padoter C.H. Bunorpaackoro u H.T'.
X0JIOTHOTO 10 U3YYEHHUIO Kee300aKTepuil.

6. |[IpuknagHoe Hcnonb3oBaHrEe XEMOCHHTE3UPYIOIINX MUKPOOPTaHU3MOB B vy
OUMOTEeXHOJIOTHUECKOe |OMOre0TeXHOJIOTHH. BHOBHIIIeIauBaHie METAJUIOB Ha IIpUMeEpe
HCIIONTH30BaHIC JOOBIYM MEIIU C MCIO0JIb30BaHueM THOOAIMIII. A30TOOaKTEpUH Kak
MHIKPOOPTaHH3MOB, OakTepuaIbHOE Y00pEeHUE U (PaKTOPHI, HOBBILIAIOIINE €TI0
YIACTBYONIHX B sa¢pdextuBHOCTh. HUTparun xak GakrepuaisHoe ynoOpeHue, CocTaB U
BHONCOXIMUUCCKIX HCTIONB30BAHHE. Hcnonp30BaHNE MUKPOOPTaHN3MOB IIMKJIA a30Ta B
— CEIbCKOM XO03s1iicTBe. bropemenuaiust mo4s, 3arpsa3HEHHBIX

YIIEpPOACOAEPKAIMMH OHOpa3IaracMpIMH MOJUTIOTAHTAMH C
HCTIONB30BaHHEM MUKPOOPTaHN3MOB IIMKJIA YIJIEPO/ia B a3pOOHBIX U
aHa’pOOHBIX ycnoBusX. Vcnonp30BaHNe MUKPOOPTaHU3MOB IIHKJIA
azora (autpudukatopsl, neaurpudukaropsr, ANAMMOX) s
yIaJIeHNs] COEJMHEHUH a30Ta IPH OYMCTKE BOABL. [IpHHIMITEI
JICUCTBHUSI OYHUCTHBIX COOPYKEHHH — MHUHEPAIN3alNs COCTUHEHUN
yriepoja U a3orTa.
2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCKHe padoThl)
dopma
Ne (HanmeHoBaHue pa3ziena (TeMbl) TemaTrka 3aHATHI/PabOT TEKYLIETO
KOHTPOJIS

1. |MukpoOHas 6roreoxumus kak |Mukpogiopa OHOr€OXUMHYECKUX KPYTOBOPOTOB: 3HAKOMCTBO C K
Hayka. buoreoxumunueckue OCHOBHBIMH METOIaMU HCCIIEJOBaHNS IPUPOJHON
aCIeKThI PasBUTHs GHOCPEPEI. MHUKpPO(MIOPEL: MHKPOCKONHS (CBETOBas, JIIOMHHECIIEHTHAs),

Pounb npokapuot. OCaXJICHUE MHKPOOPTaHM3MOB Ha MEMOpaHHBIX (HUIbTpaX,
HaKOIHTEJIbHBIE KyJIbTYPbI, HCIIOJIb30BAHUE DJIEKTHBHBIX CPE.

2. |MukpoOHast OMOreoXuMus Kak |3akiagka OIbITa 110 H3YyYCHHIO a’pOOHOTO M aHa’dPOOHOTro K
HayKka. BUOreoxuMuyeckue Pa3NIoXKEHUS LEJUTIONO3bI. 3aK/IaJIKa OIIbITA TT0 M3YUEHHIO OpOXKEHNH
ACTIEKTHI Pa3BUTHA OMOCPEPHL.  |i MeTaHOreHe3a.

Ponb pokapuor.

3. |Obmue cxemsbl 3HAaKOMCTBO C  MMKPOOPTaHW3MaMH, OCYLIECTBIISIOIIMHU K

OMOTEOXMMHYECKUX IUKIIOB.  |CHIMPTOBOE, YKCYCHOKHCIIOE M MOJOYHOKHUCIIOE OpPOIKEHHS.
[ukt yrieposa - BeAyuia N3yyenne MeraHoreHeza B oOpaslax aHa’dpoOHOTO wHja
IHKIT GHOTEOXMMUHECKOT (HaKOILIGHHE METaHa B KOJIOHKaX METOJIOM BBITECHEHUS).
MAIlIMHBI ITaHEeThl. A3pOOHBII

1 aHa’POOHBIN My TH
MUHEpaJIN3aIiy yriieposa,
JIeTIO YTIIepoJa,
OaKkTepHaIbHbIA ra30BbIii
GUIBLTP.

4. |O06mIme cxemMbl W3yuenne  a’poOHBIX W aHa’POOHBIX  IEJUTFOJIONIUTHYECKUX K
OMOTEOXMMHYECKUX IMKIIOB.  |MMKDOOPTAHM3MOB M TIPOIYKTOB HX MeTtabommsma. Halrmonerve
Lk yriaeponaa - BeyImii IPOLIECCOB, ~ IPOMCXOJAIIMX B  HAKOIMIEIBHBIX  KyJBTypax
LIUKJI OMOT€OXMMUYECKON LETUTIONONHTHKOB.

MallMHBI UIAaHETHl. A3POOHBIN
1 aHAdpOOHBIH ITyTH
MHUHEpaIN3aIy yIriepoaa,
JIETIO YTIIepo/a,
OakTepuaIbHBIN Ta30BBIN
(GHIBTP.

5. |lwukm a3ota. AMMoHuGUKays, |M3yuyeane  aMMOHHUIMPYIONMX  MHUKPOOPTAaHU3MOB U K
a3oTuKcauus, HUTpUDUKALMSA, |[mpomykToB uX Merabomusma. OOCYXKIEHHE IIPOLECCOB,
JCHUTPUHUKALLHS, OPOUCXOJAIIMX B MUTATEIbHON cpeje. 3akiajka OIbITa IO
ANAMMOX. M3YYECHUIO CBOOOIHOKHUBYIIMX a30TPUKCATOPOB.

6. |Lluxi a3ota. AMMoHuGuKays, (3ydyeHne CBOOOTHOKUBYIIMX U CHMOHMOTHYECKUX (CBEXHE K

azoTduKcanys, HUITPUPUKAIINS,
JNEHUTPUDUKATIVS,
ANAMMOX.

KITyOeHbKH 0O00OBBIX) a30THUKCHUPYIOMUX MHUKPOOPTaHHU3MOB.
3akimajka  OmbITa 10  H3YYCHHIO  MHKPOOPTaHH3MOB,
OCYIIECTBIIIONINX HUTPATHOE JbIXaHHE U HUTPU(DUKAIUIO.




7. |lukxn cepsl. Buonornyeckoe Mukpockonusi MUKpOOPTaHU3MOB, OCYLIECTBIISIOIINX K
OKHCJICHHE 1 BOCCTAHOBJICHUE |HUTpaTHOE JbIXaHHe U HUTpU(UKanuio. BeisBienue
COC/IMHCHMUIL CePBIL. 00pa3yrommxcs COeTMHEHNH. AHAITN3 KOMMEPUYECKNX

OmonpenapaToB a30THUKCHPYIOMNX MUKPOOPTaHU3MOB U
JIPYTHUX BapUaHTOB MPAaKTUYECKOTO NMPUMEHEHUS
MUKPOOPTIaHU3MOB [IUKJIA a30Ta. 3aKJIaKa OIBITA 110 U3YYECHUIO
MHKpPOOPTaHU3MOB, OCYIIECTBISIONNX CyIb(ATHOE JHIXaHUE U
OKHCIICHHE BOCCTAHOBJICHHBIX COEIUHEHUN CEPBI.

8. |ukx cepsl. brnonornueckoe Mukpockonus, OMCaHUe MUKPOOPTaHU3MOB, K
OKHCJICHHE Y BOCCTAHOBJICHNE  |OCYIECTBISIIOMINX CYIb(aTpelyKIUIO U OKUCICHNUE
COC/IMHCHMUIL CePBIL. BOCCTaHOBJIEHHBIX coeluHeHUH cepbl. KauecTBeHHOE

OTIpeZieTIeHIE XUMHYECKUX COEANHEHUH, 00pa3yIOIIXCs B
pe3ybpTaTe e TeIbHOCTH JaHHBIX MUKPOOPTaHU3MOB B
HaKOMUTENbHBIX KyIbTypaxX. 3aKjaKa OIbITa 10 U3YUECHHUIO
MUKPOOPIaHU3MOB, OCYIIECTBISIOINX AaHOKCUT€HHBIN
(hoTOCHHTE3 € UCIIOIB30BaHUEM COCAWHEHUIT cephl. 3aKaanka
OTIBITA IO HAKOIUIEHUIO MUKPOOPTaHU3MOB, BBIIIEIAYHBAIOIINX
METaJIbl U3 CYIbQUAHBIX PYI.

9. |Luxuisl kene3a, Maprania u W3yueHre MUKPOOPTaHU3MOB, OCYIECTBIISIOMINX K
(pocdopa. Oxucnenue, AQHOKCHT'CHHBII (DOTOCHHTE3 C NCIIOIB30BAHMEM COCTUHCHHI
BOCCTaHOBJICHUC, U3SMCHEHHE  |ceppl. 3yueHre MUKPOOPTraHU3MOB, YYaCTBYIOILUX B
HOABIKHOCTH. BBIleaYnBanuu cynspuansix pya (Thiobacillus).

10.{I{uxis xene3a, MapraHia u W3yueHne MUKPOOPTaHU3MOB, OCYIIECTBIISIOINX OKUCICHHUE K
¢docdopa. Okucienue, BOCCTAHOBJICHHBIX COEAMHEHUN Kele3a.

BOCCTAHOBJICHUC, UBMCHCHNC | DochaTMOOMITH3YIOIIIE MUKPOOPTaHU3MBIL.
IIOJIBU)KHOCTH.

11.|ITpuxnagaoe BakrepuanbHble IpenapaTsl HA OCHOBE MUKPOOPTIaHU3MOB K
OHOTEXHOJIOTHYECKOE nuKna azora. Vcnonp3oBaHHE MUKPOOPIaHU3MOB B
HCIOIB30BAHUE OMOTEOTEXHOJIOTHH U OHOpEeMeTHAIH 3aTPA3HEHHBIX OYB.
MHKPOOPraHu3MoB, MHUKpOOPraHU3MBbI B MUHEPATH3aLUU COeINHEHUH a30Ta U
YHacTBYIOMNX B yIJ1epoJa IPU OYUCTKE CTOYHBIX BOJI.

OMOT€OXUMHUYECKUX IIUKIIAX.

3amuTa nabopatopHoi padotsl (JIP), Beimonunenue kypcosoro npoekrta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
kosokBuyM (K), rectuposanue (T) u T.1.

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl HE IPEeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 ol0ecmeyeHusi AJIsi CaMOCTOSITeIbHON padoThI
00y4aloIMUXCH M0 JUCUHUILIIMHE (MOTYJII0)

[Tepedensb yueOHO-METOIUIECKOTO 00ECTICUSHHS TUCITUTUINHBI IT0
Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSITETLHON paboThI
1 |Hamwmcanue pedepaton MeTonnieckue peKOMEHIAINH M0 OPTraHU3aIiu CAaMOCTOSITENTLHOU PaboThI
CTYACHTOB KaeApHI TeHETHKH, MUKPOOHUOJIOTHH U ONOXUMHUH,
yTBepxkIeHHbIe Kadeapoi mpoTokoa Ne 07 ot 21.03.2025 r
2 |[loaroroBka MeTtoandeckne peKOMEH AN 110 OPTaHU3AIMH CAMOCTOSTEIFHON paboThI
MYJIbTUMEIUHHBIX CTY/IEHTOB KadelIpbl FeHETUKH, MUKPOOHOJIOTHH 1 OMOXHUMUH,
Ipe3eHTalui yTBepXkJIeHHbIe Kadeapoi nmpoTokoa Ne 07 ot 21.03.2025 ¢
3 |CamonoaroroBka Meroauyeckne peKOMEHJIAlU 110 OpPraHW3allid CaMOCTOSITEIbHOH PabOTHI
CTYJICHTOB Kaepbl TCHETHKH, MUKPOOHOJIOTUH 1 OMOXMMUH, YTBEP>KACHHbIE
kagenpoii nporokos Ne 07 or 21.03.2025 r

YyeOHO-MeTOINYECKIE

MaTepuaibl ISl CaMOCTOSITENIbHON pPa0OThl 0OydaromuXcsl U3

qrcila MHBAINWJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocrasustorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUUYEHUSAM UX 37J0POBbs U BOCHPUATHS HH(YOPMAIIH:




JUig au1 ¢ HapyIIeHUSIMU 3PEHUSL:

—B TEYaTHOM (popMe yBeIMUEHHBIM MIPU(TOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIeHUsIMA OIIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJarouuxcsi.

3. Oo0pa3oBaTe/jibHbIe TEXHOJOTHMH, NMPUMeHsieMble NPH OCBOEHHHU JAUCUHHUILIUHBI
(MmonxyJis)

[Ipu peanmzanuu y4eOHOH pabOTHI MO OCBOCHHUIO Kypca “MukpoOHas OHOTeOXUMHUS"
UCIIOJIb3YIOTCSl COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOIOTUN!

L4 I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaI_II/IOHHBIe TCXHOJIOI'NH,
® IIPOCKTHLIC MCTO/AbI O6y‘ICHI/I5{;
® HCCICHOBATCIBCKHUEC MCTO/bI B O6y‘ICHI/II/I;
e mpobiaemMHOE 00yUeHHe
Cemectp Bun Hcnonp3yemMble HHTEPaKTUBHBIE 00pa30BaTeIbHbIC TEXHOIOTHH Konngectso
3aHATHS 4acoB
(JI, JIP,
113)
1 J [TpoGnemHbIe NeKINY, TEKIMH-BU3YJIU3aLNH, JICKIIMN-0ecepl, IeKIUn- | 2
JMCKyccHM 1o TeMaM: LIMKI a30Ta, MKJI cephl, UK yIiIepoja
1 13 PaGora B wMamplx Tpymmax ¢ [edbl0  OOCYXKACHHS OTBETOB Ha | 4
MIPEATIOKEHHbIE JJIsI CaMOCTOATENLHOM pabOTHl BOMPOCHI 1O TeMe
3aHATHS.
KonTponupyemsle nmpenogaBaTenaeM IUCKYCCHH IO TEMaM:
Broreoxnmudeckue acrekTsl pasBuTHS Onoctepsl. Poss mpokxapHorT.
[uk yrireposa - BeIyIuid HUKI OMOT€0XUMHYECKON MAIIMHBI IJIAHETHI.
[IpuxnagHoe GHOTEXHOJIOTMYECKOE HCIIOJIB30BaHNE MHUKPOOPTaHU3MOB,
YYacTBYIOIIMX B OMOT€OXUMHYECKUX ITUKIaX
IToaroroBka cTyieHTaMU MYJbTUMEAUUHBIX IPE3CHTALMN 110 TEMaM:
Posib  MHKpOOPraHM3MOB ILHKJIa CEpbl B OHOMOBPEXKICHHSIX H
OHOTeOTEXHOJIOTHH.
BakrepuanbHbIii ra3oBbIi GHIBTD.
Ponb MUKpOOPraHM3MOB B TAPHUKOBOM 3 QeKTe.
[nanoGakrepuanpHple  MaTbl  Kak  IpPUMEp  CTPYKTYpHOHU
OpraHM3aIM{ IPOKAPUOTHBIX COOOIIECTB.
Kononka BuHorpagckoro M uepHbId KypUIBIIUK, KaK HPUMEPHI
CBETOBOM M  0OECCBETOBOM  HDKOCHCTEM, TECHO CBS3aHHBIX C
MIPEBpAIEHISIMA COSAMHEHHUH cephl (CYyIbPypeTyMbr).
B3anMoneiicTBHS MHUKPOOPTaHU3MOB B CHHTPO(HBIX aCCOIHALIMIX
Ha IIpUMepe NepeHoca NPOToHa y CEPOOAKTEPH.
VctuHHBIE jXe1e300aKTepHH M UCTI0Ib30BaHINE MHUKPOOPTaHU3MaMH
JKeJe3a JUISI 3aITUTHI OT MEPEKUCHOTO OKHUCIICHHUS.
Hroro 6

Jns Ui ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI MPEyCMOTPEHA OpPTraHU3ALMS
KOHCYJIbTallMi C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.



4, OueHo4HEbIE

cpeacTtBa sl TeKyLIero

NPOMEKYTOYHOM aTTeCTallul
OrneHouHblE CcpelcTBa HIpPEJHA3HAYeHbl U1 KOHTPOJIA M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00y4aromuMxcsi, OCBOMBIIUX HPOrpaMMy y4ueOHOH IUCHMIUIMHBI MukpoOHas

ouoreoxumus".

KOHTPOJIS

ycrneBaeMocTH

/|

OneHouyHbIE CpPEeCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl JUsl IPOBEACHUS TeKylIero
KOHTpPOJIsA B (opmes3aliuThl MPaKTH4YECKOW paboThl, YCTHOrO ormpoca, pedepara, IOKIaaa-
NPe3EeHTAIMH 110 TPOOJIEMHBIM BOTIPOCaM, U IPOMEKYTOYHOM aTTecTaluM B (hopMe BOIIPOCOB K

OK3aMCHY.

CTpyKTYypa OLllEHOYHBIX CPEICTB AJIs TEKYILIel U MPOMEeKYTOYHOM aTTeCTAIMU

HaumenoBanue
OLIEHOYHOI'O CPENICTBA

OTCYCCTBCHHBIC U

Pe3yIBTaTOB OMOTCOXUMHUECKUX HKCIIEPUMEHTOB

Koz n nanmerosarme Pe3ynbTaThl 00yUEHHS [0 TUCIIUILTHHE [Tpomex
HHIMKaTOpa Texymmit | yrouHas
KOHTPOJb | aTTecTall
ust
HIIK-1.1. Bnaneer 3HAET JTambl OMOTCOXMMHYCCKHX IUKIOB OCHOBHBIX | [Ipaktmuec | Bompochr
COBpPEMEHHBIMU OHOTEeHHBIX 3JIEMEHTOB JUIs IUIAHUPOBaHUA | Kas pabora | Ha
nH(pOpMaMOHHBIMH MEpPONPUATHHA IO 3KOJOTMYECKOMY MOHHUTOPHHTY U | Nel; 9K3aMeH
pecypcamu oXpaHe MPUPOJbI; pedepar; el-5
OMOJIOTUYECKOTO U yMeeT BBIEISTh MHUKPOOPTaHW3MBI, yYacTBYIOIIHE B | JOKJIAA-
9KOJIOTUIECKOTO MPEBPAIICHUAX OCHOBHBIX OMOTEHHBIX 3JEMCHTOB, B | IPE3CHTAl
COJIEpP)KaHUS U yMEET paMKax MIPOBECHUS MEpOIPUATHI mo | us
UCTIONB30BATh UX B 9KOJIOTHIECKOMY MOHHTOPHHTY M OXpaHe IPUPOABI;
npodeccCHOHANTBHOM BJIaZIceT METOJUKAMHU KOJIMYECTBEHHOTO OMNPEICICHHS
JeATETLHOCTH. TUTP II€IE€BOH TIPYNIBI MHUKPOOPTaHM3MOB OCHOBHBIX
OHOTEOXUMHYECKIX LIUKJIOB Ui OIIEHKHU
9KOJIOTHYECKOT'O COCTOSHUSI IPUPOJIBI
UIIK-1.2. Bnaneer 3HAET COJICPXKAHUE COBPEMEHHBIX HH(pOpManuoHHBIX | [Ipaktiuec | Bompockl
9KCIEPUMEHTANbHBIMU pecypcoB OMOT€OXMMUYECKOTO COIEPKaHHUS; Kas pabora | Ha
METOJIaMU UCCJIEJOBAHUN yMeeT MHTepHpeTHpOoBaTh HH(POPMaIHI0 00 OCHOBHBIX | No2; 3K3aMEH
(o TemaTHKeE MTPOBOTUMBIX MHUKPOOHBIX ~ OHMOr€OXMMHYECKHX  IHKIax st | pedepart; e 6-10
pa3zpaboToK). WCIIOJIb30BaHUs B MPO()ECCHOHATLHOM JIESTENIHHOCTH; JTOKJIa]I-
BIaZeeT  METOAMKAaMM  TIOMCKa  COBPEMEHHBIX | ITPE3eHTaIl
MH()OPMALMOHHBIX ~ PECYpCcOB  OMOTCOXMMHYECKOH | W
TEMATHKH
HUIIK-1.3. Ymeer BJIaJIc€T CHOCOOHOCTRIO TIOMCKa coOTBeTcTBYIomuX | [IpakTrdec | Bompockr
aHAIN3UPOBATH METO/10B OMOT€OXMMHUYECKOTO HCCIIeI0BAHMUI OOBEKTOB | Kas paboTa | Ha
Ppe3yIIbTaThl C WCIIOJIb30BAaHMEM COBPEMEHHBIX MH(POPMAIMOHHBIX | Ne3; 9K3aMEH
AKCIIEPUMEHTOB U pecypcosB; pedepar; e 11-15
MIPECTABIATH UX B (hopme 3HAET METOJUKH MTOCTAHOBKHM HAYYHOT'O HKCIIEPHMEHTa | JOKJIAM-
myOnukanuii B C HUCTIONIb30BAaHMEM COBPEMEHHBIX OHMOTC€OXMMHYECKHX | Ipe3eHTal]
PeIeH3UPYEMBIX HayUHBIX MOJIXO/I0B M aJITOPUTM aHAJIM3a Pe3yJIbTaThl HAYYHBIX | WA
M3JaHASX. SKCHEPUMEHTOB B OOJAacTH  IIUTOJIOTHYECKUX
HCCJICIOBAaHUI;
yMeeT TpEeACTaBisieT  BBIBOABI W PE3YJbTaTh
JKCIepUMEHTOB B (opme  myOnukamuii B
pELIeH3UPYEMBIX Hay4HBIX M31aHUAX
OMOTre0XNMHYECKOH HAIIPABICHHOCTH
HUIIK-1.4. O6nanaet 3HaeT aJropuTM aHauu3a pe3ysbTarbl HayuHbIX | [Ipaxtuuec | Bompockl
HaBBIKAMH TIPOBOJIUTH 9KCIIEPUMEHTOB B 00J1aCTH MUKPOOHOM Onoreoxumuu; | Kas paboTa | Ha
JMCKYCCUH Ha HayYHBIX yMEeT TpEeACTaBlsATh BBIBOABI W pe3yibrarel | Ned; 9K3aMEH
(Hay4YHO-TIPAKTHYECKHUX ) JKCIIepUMEHTOB B ¢dopme  nyOnukamuid B | pedepart; e 16-20
MEpOTPHATHSAX, peLeH3UPYEMbIX Hay4HBIX M3JaHUAX | IOKJIaf-
UCTIONH30BaTh B 61OreOXNMHIECKON HAIIPABICHHOCTH; TIpe3eHTan
npodeccruoHaTLHOM BIIaJIeeT TOHATHHHOW 0a30# O MPOBENEHUU TUCKYCCUH | WS
JEATETbHOCTH Ha HaY4HBIX MEPOTIPUATHAX OTHOCHTEIILHO




3apyOeKHbIC 0a3bl TaHHBIX.

UIIK-2.1 CBoGomHO 3HAET MTOJIXOBI OIICHKH COCTOSHHS PUpOoaHO#M cpenbl ¢ | IIpaktidec | Bompocst
BJaJICET COBPEMEHHOM TOYKH 3PEHUS] OMOTCOXUMHUH; Kas paboTa | Ha
HAY4YHOH OHMOJOTHYECKOH U yMeeT OpPUEHTUPOBATHCS B COBpEMEHHBIX | Ne5; 3K3aMeH
SKOJIOTHYECKOI METOAMYECKNX TOAXO0aX, KOHIENNHUAX W mpobieMax | pedepart; e 21-25
TEPMHUHOJIOTHEH 1 yMeeT (hU3MONIOTHH, TUTOJIOTHH ¥ OMOXMMHH BO30yIOWTENeH | HOKIan-
UCTIONH30BaTh 6MOreOXNMHIECKUX MPOIECCOB; TIpe3eHTan
€CTECTBCHHOHAYYHBIC BafieeT HAaBBIKAMH OpraHM3alMy J1abOpaTOpPHOTO | Wi
3HAHMUS B UCCIeJOBaHUS
po¢eCCHOHATBHOM
JICSTEIILHOCTH.
UIIK-2.2 Bnaneet 3HAaeT 3aKOHOMEpHOCTH TpaHchopmaiu 1oToKoB | [Ipaktiuec | Bompockr
TPaIUIIMOHHBIMU U renernueckod uHpopmauuu ot PHKosoro mepuona | kas pabora | Ha
COBPEMEHHBIMHU METOJIAMHU 3apOKICHUS KHU3HHU JI0 COBPEMEHHOT'O JTara; Ne6; 9K3aMeH
MIperolaBaHust OMONIOTUN U | YMEeT MPUMEHSATh MOJIEKYJSIPHO-TEeHETHIECKIEe METOIBI | pedepar; e 26-30
9KOJIOTWH, 3HAET JUTSL aHAJTU3a 9BOJIONNH T€HOB ¥ TCHOMOB; JOKJIaf-
METOIUYECKOE BJIafIceT METOIaMH aHAIN3a KPUBBIX IUIABICHUS TIpe3eHTan
obecrnieueHme us
00pa3zoBaTeIbHOTO
mporecca 1o OHOJIOTHH |
9KOJIOTHH.
HIIK-2.3 O6nanaet 3HAaeT MPUHUUINBI KaTajorumzaumu o onucanus | [Ipaktuuec | Bompocst
HaBBIKAMHU TTOMCKa U TEHETUYECKUX  XapaKTepPUCTUK CBOWCTB  JKMBBIX | Kasi paboTa | Ha
aHaJIM3a Hay4YHOH 00BEKTOB; Ne7; 9K3aMeH
OHMOJIOTUYECKOH 1 YMEET CHCTEMaTHU3UPOBAaTh T'€HETHUYECKHUE KapThl AJisi | pedepar; e 31-35
9KOJIOTUYECKOU CO3/IaHHsI OTYETOB; JIOKJIa 1-
nHdopmanuu ¢ BJIaZieeT CIOCOOHOCTBHIO WCIIONB30BaTh TEKCTOBBIE | IPE3EHTAIl
UCTIONIb30BAaHUEM PEIaKTOPHI I OTICPUPOBAHUS TEHETHUECKUM KOJOM | Hs
COBPEMEHHBIX
nH(pOpPMaNOHHBIX
TEXHOJIOTHH.
UIIK- 3.1 Bageer 3HaeT (yHIAMCHTaNbHBIE Tpymmel mpokapuoT — | [Ipaktrdec | Bompockr
(byHIaMEHTATbHBIMU 00bEKTOB ~ OMOJOTMYECKMX W DKOJIOTHYECKHMX | Kas paboTa | Ha
MOHATHAMHU 1 HCClIeNoBaHMK B oOjact  Owmoreoxummu, Jist | Ne§; JK3aMeH
TEOPETHICCKUMU OCYIIIECTBIICHHSI KOJIOTHUECKOTO MPOSKTHPOBAHNS; pedepar; e 36-40
3HAHHUSMH OHOJIOTHHU U yMeeT IPUMEHSTh TEOPETUUECKHE TTOHATHS OUOJIOTUHN U | JOKIAM-
9KOJIOTHH. 9KOJOTMM  TPU  OCYUIECTBICHWH  KAueCTBEHHBIX | NpE3eHTall

peakuuu AJs  BBISABICHUS  NPOAYKTOB  OOMEHa | us

MHUKpPOOPIaHM3MOB-yYaCTHUKOB  OHOT€OXMMHUYECKUX

IIMKJIOB B PaMKaX 9KOJIOTHYECKOTO MIPOEKTUPOBAHHUS;

BJIaZieeT HaBBIKAMH pPa0OTHI Ha MHKPOCKOIIE TIPH

BBISIBJIEHUH MUKPOOPTaHU3MOB B IIPUPOIHBIX 00BEKTaX

U cpelax Uil aHalu3a Pe3yJIbTaTOB 3KOJIOTHYECKOTO

POEKTUPOBAHUS
UIIK-3.2 Bnaneet 3HaeT  CHocoObl  BBIABIEHHs ~ MHKpoopranusMoB | Ilpaktnuec | Bompocs
COBpPEMEHHBIMHU pa3UuHbIX OHOT€OXMMHYECKHX TIpyHn B O0OBeKTax | Kas paboTa | Ha
MPE/ICTABICHUSIMHU O OKpYXKalolIeH Cpejibl M HAKOIMTENbHBIX cpepax s | Ne9; 9K3aMEH
3aKOHOMEPHOCTSIX MOJATOTOBKM  HAYYHBIX TIPOGKTOB M  HAy4yHO- | pedepart; e 41-42
Pa3BUTHS OPraHUYECKOTO TEXHUYECKUX OTYETOB; JIOKJIa I-
Mupa. yMeeT  BU3yaJIM3UpOBATh  MHKPOOPTaHM3Mbl B | Hpe3eHTall

NPUPOJHBIX MECTOOOMTaHMSAX C HCHOJIBb30BAaHUEM | WSl

COBPEMEHHBIX 3HAHUN 3aKOHOMEPHOCTEH

9KOJIOTMYECKHUX IPOLIECCOB U SIBICHUH;

BafieeT HaBbIKaMM paboThl Ha 00OpYJOBaHHMH,

UCIIONIb3YyEeMOM  JUIA  aHallkM3a  Cpelpl  pocTa

MHUKPOOPIaHM3MOB, IIPH  IOJTOTOBKE  HAY4HBIX

IMPOCKTOB M HAYYHO-TCXHUYCCKUX OTUCTOB




HUIIK-3.3 Ymeer 3HaeT MOPUHIUNBI Katanorusauuu o onucanus | IIpaxtuuec | Bompocsl
UCIIONIb30BaTh 3HAHNE TEeHETHYEeCKUX  XapaKTepPUCTHK CBOWCTB  JKMBBIX | Kasi paboTa | Ha
3aKOHOMEPHOCTE 00BEKTOB; Nel0; JK3aMeH
OMOJIOTMYECKUX MPOLIECCOB | YMEET CHCTEeMaTH3MpOBaTh IeHETHYeCKHe KapThl Jis | pedepart; e 41-42
U SIBIICHUH, 1715 CO3JIaHUS OTYETOB; JOKJIa]-
MIOJITOTOBKH Hay4YHBIX BJIaZieeT CIOCOOHOCTBHIO HCIIONB30BaTh TEKCTOBBIE | IPE3EHTALl
MIPOEKTOB ¥ HAYYIHO- PEIAKTOPHI AT OTIEPUPOBAHUSI TEHETHUECKUM KOAOM | WS
TEXHHUYECKHX OTYETOB B
obnacT OMOTEXHOJIOTHH,
CENBCKOTO XO03HCTBA U
OXpaHBI IPUPOJIBL
UIIK-4.1. Ymeer 3HAET MPUHIUITEI Pa0OTH OCHOBHBIX cucTeM U ¢pyHKuuit | IIpaktidec | Bompocsr
OpTaHHU30BBIBATh IIPOLIECC y  HuTpoOakTepuii:  Mopdomoruio,  cTpoeHHe, | Kaspaborta | Ha
MIPOBECHUS UCCIIeIOBaHUN MeTaboJI3M OOUTaTeNeH CeTUTPSHULL Nell,; 9K3aMEH
C y4acTHeM NPUBJICUYCHHBIX | YMeEeT OPHEHTHPOBATHCS B COBpPEMEHHBIX | pedepar; e 36-40
KOJUIEKTHBOB METOJIMYECKHUX MOJX0JaxX, KOHLUENIUIX U NpodiieMax | JOKIaa-
UCTIOJTHUTEIICH. (DU3MONIOTHH, LMTOJIOTMM W OWOXMMHHM THOHOBBIX | IpE3eHTAIl

GakTepwii; us

BJIaZieeT HaBBIKAMU OpraHM3aluu J1abopaTOPHOTO

MCCIIEIOBaHUS
UIIK-4.2. Ymeer 3HAET MIPUHLIMIIBI OLICHKHU B3auMocBs3u | [Ipaktuuec | Bompockt
OILICHMBATh HAy4HBIC (hM3MOIOTHYECKOTO COCTOSHHS OECIBETHBIX CEpHBIX | Kas paboTa | Ha
PE3yIbTaThl OTACIBHBIX GakTepuii ¢ pakTOpaMu OKpy>KaroLeH Cpebl; Ne9-11, 9K3aMEH
YYCHBIX /WA yMeeT KpPWUTHYCCKH aHAIM3WPOBaTh MOJYYCHHBIE B | pedepart; e 41-42
KOJUIEKTHBOB npouecce 1abopaTOpHON AEATETBHOCTH PE3YIIBTATHI; JOKJIaz-
UCTIOJTHUTEIICH. BJIaZieeT HaBBIKAMM IPOBEPKH M OLIEHKH PE3yJIbTATOB | IPE3EHTAIl

a00paTOPHOTO HCCICAOBAHUS B OOJIACTH OLECHKH | Hs

B3aUMOCBSI3M COCTOSIHUS apxebakrepuil ¢ (akropamu

BHEILHEH cpefipl
HUIIK-4.3. O6nanaer 3HaeT NPHUHIMUIBI TOCTAHOBKHM OJKcrepuMmenta s | [Ipaktuuec | Bompockr
HaBBIKAMH TIPOBE/ICHHS OMOTreOXUMHYECKOH OIIGHKM COCTOSIHMS NPUPOJHOI | Kasi paboTa | Ha
MEPONPUATHHA IO OLIEHKE cpensl; Ne8-19; 9K3aMeH
COCTOSIHUS TIPUPOTHON yMeeT HCIOIb30BaTh MHUKPOOHOIOTHYECKHE METOABI | pedepart; e 42-44
Cpeabl ¥ BOCCTAaHOBIICHUIO JUIst OMOT€OXMMUYECKIX HCCIICTOBAHMM; JOKJIa-
6ropecypcos. BIaZieeT HaBBIKAMH pPabOTBI HAa  COBPEMEHHOM | IIPE3EHTAIl

000pyZOBaHUM [UISI OLEHKH COCTOSHHS HPUPOJHOM | W

cpeabl

TunoBple KOHTPOJbHbIC 3aJaHHUSI MJIM HHbIE MaTepHAJbl, HEOOXOAMMBIC I OLCHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUSI KOMIIETCHIHI B Ipolecce 0CBOCHNUs 00pa30BaTeIbHOM NPOrPaMMbI

Tembl pedepaToB U J0KJIAT0B-TIPE3CHTALMIA:
Posib MUKpPOOPraHW3MOB LIUKJIA CEPBl B OMOMOBPEKIACHUSAX U OMOT€OTEXHOIOTHH.
BakrepuanbHbIil ra30BbIH QUIBTP.
PoJsib MUKpOOPraHn3MoB B TapHUKOBOM 3 deKTe.
[{nano6akTepraabHbIE MaThl Kak IPUMEpP CTPYKTYPHOH OpraHu3aIluy MPOKApHUOTHBIX COOOIIECTB.
Kononka BuHorpaackoro u 4epHbId KypUJIBIIMK, KaK MpPUMEPbl CBETOBOM M OeccBETOBOIt
HKOCHUCTEM, TECHO CBA3AHHBIX C MPEBPALCHUSAMHU COSAUHEHUH cepbl (CYIbPYpPEeTyMBl).
B3aumoneicTBus MHKpPOOPraHM3MOB B CHHTPO(MHBIX accolualusx Ha MpUMepe MepeHoca
IPOTOHA y CEPOOAKTEPHIA.
HcTtuHHbIE Xene300aKkTepun U HCIOIb30BaHHE MUKPOOPTaHM3MaMM JKeje3a JUIsl 3allUThl OT
MIEPEKUCHOIO OKUCIICHUS.

Kpurepun ouenku pedepara:
OreHka «3a4TEHOY» CTaBUTCS, €CIIM 0003HaUeHa podiieMa 1 000CHOBAaHA €€ aKTYaJIbHOCTb,
cAeNaH KpaTKUW aHadu3 pa3iUMYHbIX TOYEK 3pEHUsl Ha paccMaTpuBaeMylo MpoOieMmy, Tema



packphITa, BBIIEpKaH O0BEM, COOJIOJCHBI TPEOOBaHUS K BHEIIHEMY O(OPMIICHHUIO, JTaHbBI
MMPpaBUJIbHBIC OTBECTHI HA JOTIOJIHUTCIBbHBIC BOIIPOCHI.

O1eHKa «HE 3a4TEHO» CTAaBUTCS, €CIIM TeMa pedepara He pacKpbiTa MM UMEIOTCS CYIICCTBEHHBIE
OTCTYIUICHHUS OT TpeOOBaHUi K pedepupoBanmio. B yacTHOCTH, TeMa OCBEIIEHA JIUIIh YaCTUYHO;
JOMyIIEHBI PaKTHYECKHE OMUOKH B COACPIKaHUM pedepara WM IPU OTBETE Ha JIOMOTHUTEIbHBIC
BOIIPOCKHI; BO BPEM: 3allIUTHI OTCYTCTBYCT BBIBOM.

3ayeTHO-IK3aMeHANIMOHHbIE MAaTepHAJbI UI TNPOMEKYTOUYHON  aTTecTaluu
(3K3amMeH/3a4eT)

[TepeueHb BOMPOCOB JJIs TPOMEKYTOUHOM aTTecTaliu (IK3aMeHa):

1. TlonsTre MUKPOOHOM OMOreOXUMHH, HAYKH, JIeXKAlUe B €€ OCHOBE, 0ObEKThl U3y4EHHUS.

2. buoreoxuMuveckasi HICTOpUs TUIAHETHI 3eMJIsi — OCHOBHBIE ATAIlbl Pa3BUTHSA OHOC(EPHI, pOib
OaKTepHil B UX OCYILECTBICHUH.

3. Ponb Mukpodoccunuii B U3y4eHUH HCTOPUH Pa3BUTHI MUKPOOHOTO Mupa. CTpOMATONHUTHI.

4. MukpoOHble coo0ImiecTBa Kak (yHKIMOHAIBHBIE EIUHUILIBI MUKPOOHON OMOTreoXHMUU:
pEeUMYyIIecTBa M0 CPAaBHEHHIO C MOHOKYJBTYpaMH, MPOCTPAHCTBEHHAs M (PYHKIMOHAIbHAS
CTPYKTYpPa MUKPOOHBIX COOOIIECTB B IPUPOJIE.

5. CgoiicTBa MPOKApUOT, OOYCIIABIMBAIOIINE MX POJIb B OCYIIECTBICHHU OMOTCOXUMHUYECKUX
LIUKJIOB.

6. MeTo/bI UCCIeTOBAaHMSI MUKPOOHBIX TOMYJISIIANA: MUKPOCKOIINSI, HCIIOJIb30BAaHUE AIIEKTUBHBIX
IUTATENbHBIX CPell, MOJEKYJISIPHO-TEHETUYECKUE METO/bl, B TOM YHCJIE aHaJIU3 MeTareHoMa U
TPAaHCKPHUIITOMA.

7. Ilepexol OT BOCCTAaHOBHUTEIbHOM aTMOC(epbl K OKHCIUTEIbHOM — BKJAJ OKHUCT€HHOI'O
dorocuHTE3a, PONIb JUI JHEPTeTHYECKOro MeTaboilm3Ma MPOKapHOT B YacTH KOHEYHBIX
aKLENTOPOB.

8. O0mme cxembl OMOT€OXMMHUYECKHUX ITUKIOB OCHOBHBIX JJIEMEHTOB, UX COIpPSDKEHHE, POJh
MHUKPOOPIaHU3MOB.

9. MukpoOHBIIf KPYTrOBOPOT YIJIepoa: oommasi cxema, OT/ACIbHBIE JIEMEHTHI, OCYIIECTBIISIFOIINE
UX KIIIOYEBbIE IPYMIbI )KUBBIX OPraHU3MOB, SHEPTUS /ISl OCYILIECTBICHUS KPYTOBOPOTOB.

10. AnaspoOHBIE IENI0 OPTaHUYECKOTo yriaepoaa B Onocdepe, MpuIrnHa UX TOSBICHUSI.

11. bakrepuanbHblil ra3oBblii (QUIBTP — pOJb B 3axBaTe JIETyYUX COEJUHEHUH Yyriepoja,
BXOJISIIIIAE B COCTAaB MUKPOOPTaHU3MBI, PACTIOI0KEHHUE.

12. MuxpoOHOe pa3ioKeHUe IeJUTI0NI03bl U JIMTHUHA B aHA3pPOOHBIX U a’POOHBIX YCIOBHUSAX:
(bepMEeHTbI, MUKPOOPTaHU3MbI-BO30Y TUTEIH.

13. AnaspoOHOe JibIXaHHe: TOHATHE, OMOJIOTUYECKUN CMBICII, BU/IbI, THITMYHBIE MPEICTaBUTEIH.
14. MeraHoreHe3 Kak KOHEUHBIN ATal aHadpPOOHON TPOPUUECKON LIENH - BO3OYIUTEIH, XUMHU3M.
15. XemocuHTe3: MOHATHE, OMOJOTMUYECKUI CMBIC, TUNHUYHBIE HpeactaButTenu. Padorer C.H.
Bunorpaackoro, M. beitepunka, B.JI. OmensHckoro.

16. MuKpoOHBIIi KpyroBOPOT COEJMHEHHMH a30Ta: NMyTH BOJHOM W BO3AYIIHOM MHIpaluu
DIIEMEHTa, OCHOBHBIE ATAITbI, OCYIIECTBIIIEMbIE MEKPOOPTaHU3MaMH.

17. Azordukcanusi: GMOIOTHYECKUN CMBICI, XUMU3M, dHEpreTHKa, (pepMeHT, Bo3OyIUTenH, UX
XapaKTePUCTHKA.

18. CBobGoaHOXUBYIIIHE a9pOOHBIE U aHAAPOOHBIE a30T(HUKCATOPHI M X XapaKTEpUCTHKA, POJIb B
TIPUPOJIE, CPEIBI IS BBIICTICHUS.

19. ®ukcanus atMocepHOTO a30Ta CBOOOJHOKMBYIIMMHU IHAaHOOAKTEPUSMHU - BO30YIUTEINH,
OTJIMYUS OT IPYTHX IMPOKAPHOT.

20. ®ukcanus a3oTa CUMOMOTHYECKMMHU a30T(HUKCHUPYIOUIMMUA MHKPOOpPraHU3Mamu. Bumibl
CUMOMO030B, BXOAAIIME B UX COCTaB MUKPOOPTraHU3MBI.

21. B3auMopelcTBHE BBICIIETO pACTEHUS M OaKTEpUH MPU CUMONOTHYECKOM a30T(HUKCAIIH.



22. Hutpudukaims - GMOJIOTHYECKUN CMBICI, XUMHU3M, BO30YIUTEIH, UX XapaKTepucTruka. daspl
HUTpUUKayy. Jlokanuzanus u posib B 6unocdepe. Mcnonap3oBanne HUTPUPHUKAIIUNA YETOBEKOM.
23. Jlenutpudukamnus - OMOJOTHUYECKHH CMBICI, XUMHU3M, BO3OYAMTENIH, UX XapaKTEPHUCTHKA.
Hcnonb3oBanue JeHUTpUUKanuyd. HeraTuBHble W TIO3UTUBHBIE BapUaHTBl Pa3BUTHUSA
HUTpUDUKAITIH.

24. AmvonuduKanms - XUMHU3M, OMOJOTHYECKUN CMBICI, BO3OYAUTENH, X XapaKTePUCTHUKA.
Pacniennenue Mo4eBUHBI OakTEpUsIMU — GEPMEHT, OMOJIIOTMYECKUN CMBICH MpoIiecca.

25. ANAMMOX xak compspkeHHe pa3HOHANPABICHHBIX MPEBpalleHuid a30Ta. buonornueckuit
CMBICJI, CTpPOCHHE aHaMMOKcocoMmbl, Bo3Oyautenn. Poamr ANAMMOX B mnpupome u B
UCTIOJIb30BaHUE B TEXHOJIOTUSIX.

26. MukpoOHbIIi KpyroBopoT coenuHeHuil cepbl. OOmias cxema, pojib MUKPOOPTaHHW3MOB B
OTJENIbHBIX JTamax.

27. OxucieHue BOCCTAHOBJICHHBIX COEAMHEHUN cepbl OakTepusiMu. beciBeTHbIE CepHBIE
OakTepuu, THOHOBBIC OAKTEPUH, apXeOAKTEPUH, OKUCIISIIONINE COCIMHEHHS CEPHI.

28. Cynbdarpenykuus — OHOJOTHYECKUH CMBICH, JOKanu3auusa B Ouocdepe, 3HaueHwue,
BO30YAMTENH, NX XapaKTEPUCTHKA.

29. MukpoOHBIi KpYyrOoBOpOT COEOMHEHHH cepbl, cyibpaTHOE U CEpHOE JIbIXaHUE,
OHMOJIOTUYECKHI CMBICIT, BO30OYIUTEINHN, UX XapaKTePUCTHKA.

30. Oxucnenue coelWHEHUN cepbl MpokapuoTamMu Mpu (OTocHHTE3e. XapaKTepUCTUKA U
IPOCTPAHCTBEHHAS JIOKAU3AIMs MyPITYPHBIX U CEPHBIX OAKTEPHii B BOJIOEME.

31. CuntpodHbIe B3aUMOOTHOILIEHUSI MUKPOOPTaHHU3MOB Ha MIPUMEPE IIUKJIa CEPhl.

32. Iukn dochopa: 0ocoOEHHOCTH, POIH MHUKPOOPTAaHU3MOB B MOOWIIM3AIIUN HEPACTBOPUMBIX
coeTMHEeHUH (ocdopa.

33. Iukn d¢ocdopa: TpUPOTHBIC IENO DJICMEHTa, XHUMH3M MHUKPOOHOTO BOBIICUCHHS B
OHOJOTUYECKHI KPyTOBOPOT.

34. MukpoOHbIE TIpEeBpalleHHS COCTUHEHWH JKele3a M MapraHia. MUKpOOpraHU3MBEI,
OKHCIISIIOIINE BOCCTAHOBJICHHBIE COEMHEHUS JKele3a U MapraHia, HCTHHHBIE XKeJIe300aKTepuu.
35. MukpoOHOE BOCCTaHOBJICHHWE OKHCJICHHBIX COCIMHEHWH KeJe3a, YCIOBHS IMPOTEKaHMUS,
MHUKpOOpranu3Mel. VHble cHoOcoOBl HCHOJIB30BAaHUS HEOPraHUYECKUX COCIMHEHHMH Kene3a
OaKTepUSIMHU.

36. buomnoruyeckas posib OKMCIEHHs U BOCCTaHOBIEHUS kene3a. Pabotsl C.H. Bunorpasackoro u
H.I". Xon01HOT0 10 N3YYEHHUIO KeNe300aKTepHil.

37. Hcnonb3oBaHME XEMOCHHTE3UPYIOIIUX MUKPOOPTAaHU3MOB B OMOT€OTEXHOIOTHH.

38. buoBbIIeIaYMBaHNE METAJUIOB Ha IIPUMEPE TOOBIYN MEIH C UCTIOIH30BAHUEM THOOAIIHILI.
39. A3orobakTepuH Kak OakTepuanbHOe yAOOpeHMEe U  (aKTOpbI, MOBBIMIAIOLINE €ro
3¢ (PEKTUBHOCTS.

40. Hutparus kak 6akTepuaibHOE y100pEeHHE, COCTAaB U MCIIOJIb30BaHHE.

41. Vcnonp3oBaHuE MUKPOOPTAaHU3MOB IIMKJIA a30Ta B CETLCKOM XO3HCTBE.

42. buopemenuanusi TOYB, 3arps3HEHHBIX  YIVIEPOJCOAEPXKAIIMMU  OHOpa3iaraéMbIMU
MOJUTIOTAaHTAMH C HCIOJB30BAaHWEM MHKPOOPTaHW3MOB IIMKJIA YIJiepoAa B ad’pOoOHBIX W
aHadPOOHBIX YCIOBHUSX.

43. Vcnonp30BaHHE MHUKPOOPTaHU3MOB IHWKJIA a30Ta (HUTPUPHUKATOPHI, IECHUTPH(PHUKATOPHI,
ANAMMOX) nns ynaneHus COeIMHEHUH a30Ta MPH OYUCTKE BOIBI.

44. TlpuHUUIIBI AEMCTBHUSI OUUCTHBIX COOPYXEHHH — MUHEpaau3alus COeAMHEHUU yriiepoja u
azora.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUs!

Onenka «oTau4HO». OTBETBI Ha IOCTaBJICHHBIE BOIPOCHl  M3JIATalOTCs  JIOTMYHO,
MOCJIEIOBATEIbHO M HE TpPeOYIOT JOMOJHUTENbHBIX NoscHeHWi. IloaHO packpbIBaroTCs
IPUYMHHO-CJIECTBEHHBIE CBS3U MEXKIY SIBICHUSAMH U COOBITHSMHM. JlenaroTcss 000CHOBaHHBIE
BBIBOJIbI. COOJIIOIAt0TCS HOPMBI JIMTEPATYPHOUN pedn

Onenka «xopomo». OTBEThl Ha MOCTABIEHHBIE BONPOCHI M3JIAralOTCsl CUCTEMATH3UPOBAHO U



IoCJIeI0BaTENbHO. MaTepual n3iiaraercss yBepeHHO. PaCKpbIThl IPUUNHHO-CIICACTBEHHBIC CBSI3U
MEXY SBJICHUSMHU U COOBITUSIMU. [leMOHCTpHpYETCs yMEHHE aHAIM3UPOBATh MaTepUall, OJJHAKO
Ha BCE BBIBOJIbI HOCAT apryMEHTHPOBAHHBIN U JJ0Ka3aTenbHbIM Xapakrep. CoOar0Aat0TCss HOPMBbI
JIUTEPaTYypHOH peuu.

OneHka «ynoBIETBOPUTEIBHO». [l0MyCKalOTCA HapyIIEHU B IOCIEA0BATEIbHOCTH U3JI0KEHUS.
HemnosHo packpblBalOTCS NPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXKAY SIBICHUAMHU U COOBITHSMMU.
JIeMOHCTpHUPYIOTCS IOBEPXHOCTHBIE 3HAHUSA BOIIPOCA, C TPYJAOM PEIIAIOTCA KOHKPETHBIE 3a1a4H.
Nmerores 3aTpyaHeHus ¢ BBIBOJAMU. [[onyckaroTCs HapyLIeHUs HOPM JIUTEPaTypPHOU peun.
OneHka «HEYJOBJIETBOPUTENbHO». Marepuan u3naraercsi Hemocieq0BaTelbHO, COMBYMBO, HE
IIPEACTABIISIET OIPENEICHHON CUCTEMBI 3HAHMM 10 qucuuIuimHe. He packpeiBaroTcs MpUYMHHO-
CJIEZICTBEHHBIE CBSA3M MEXAy SBICHUAMU U coOblTusiMu. He mpoBoaurcs ananu3. BbeiBojbl
OoTCyTCTBYIOT. OTBETHI Ha JOINOJHMUTEIbHBIE BONPOCHl OTCYTCTBYIOT. VIMeroTcss 3aMeTHbIE
HapyLICHHUs] HOPM JIMTEPaTypHOU PEUH.

OueHouHble cpeAcTBa AJii MHBAIWJIOB W JIMI] C OIPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3J10pPOBbS
BBIOMPAIOTCS C yUETOM MX UHIMBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpH HEOOXOJAWMOCTH WHBAIMIAM W JIMIAM C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS
IIPEIOCTABIIAETCS JONOJHUTEIBHOE BPEMs Ul TIOATOTOBKHM OTBETAa HA SK3aMEHE;

— MpU NPOBEACHUU MPOLETYpbl OLEHUBAHHS PE3YJbTATOB OOY4YEHMsS WHBAIMJIOB M JIMI[ C
OTrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI IIPEyCMAaTPUBAECTCS UCIIOJIBb30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHIYATbHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOTUMOCTH AJIsi OOY4YaIOUIMXCSl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI U
MHBAJINJIOB [IPOLIEypa OLIEHUBAHUS PE3yJIbTATOB 00YUEHHUS 110 JUCLUITIMHE MOKET IPOBOAUTHCS
B HECKOJIBKO JTaIlOB.

[Tpouenypa oneHUBaHUS pE3yJbTaTOB OOYYEHHS] WHBAJIUAOB U JIMI C OrPAHUYEHHBIMU
BO3MOXHOCTSIMM 37I0POBbsl 10 AMCLUUIUIMHE (MOJYJIIO) MpeaycMaTpUBAeT MPEAOCTaBICHUE
uHpopmanuu B (opmax, aJanTUPOBAHHBIX K OTPaHUYEHHUSM HUX 3J0pPOBbS U BOCHPUSTUA
UHpOpMaLUu:

s man ¢ HapyIIEeHUSIMU 3pEHUS:

— B 11e4aTHOM (hopMe yBEIMUYEHHBIM HIPU(TOM,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

Jlis nu1 ¢ HapyIIEHUsAMH CITyXa:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

s man ¢ HapyIIeHHsIMHM OITOPHO-JABUTaTEIbHOTO aNapara:

— B 1e4atHo opme,

— B (hopMe IIEKTPOHHOIO JOKYMEHTA.

JlaHHBI TepedyeHb MOKET ObIThb KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHMHIEHTa
o0ydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOnas 1utepartypa

1. HertpycoB, A. I. MukpoOuonorus: Teopus U NpaKTUKa . y4eOHuK 1uis By3oB / A. .
Herpycos, U. b. KotoBa. — Mocksa : MU3narensctBo Opaiit, 2025. — 676 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-20341-7. — Tekcr : snextponnsii // OOpa3oBarenbHas

mwiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557981 (mata oOparmieHus:
16.04.2025).
2. Emues, B. T. Mukpoouosorus : yaeOuuk st By308 / B. T. Emuies, E. H. Mumyctun. —

8-e u3x., ucnp. u gon. — Mocksa : U3gatenbctBo FOpaiit, 2021. — 428 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-06081-2. — Texkcr : anekrponnslii // Obpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468659 (nata obpaieHus:
16.04.2025).



JIJ1st OCBOCHUS TUCITUTUTMHBI MHBAJTUIAMH | JIUIIAMU C OTPAaHUYCHHBIMHA BO3MOXXHOCTSIMH
3JI0POBbSI UMEIOTCS U3JIaHUS B JIEKTPOHHOM BHUJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAX
"Jlanp" u "FOpait".

5.2. llepuoguyeckas Jureparypa

HazBanue uznaHust [epuonuunocT Mecto 3a KaKue rojbl XpaHUTCS
b BEIXO[a (B XpaHeHHS
ToJ)
Buonorus.PedeparuBhsiii 12 PK 1970-2020 Nel-2
)kypHan. BUHUTI
Buoopranmueckast XuMus 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 moiyr.)
buoxumus 12 q3 1944-45, 1947 — 2018 (1mosyr.)
I'enetnxa 12 q3 1965- 2016, 2017 Ne 1-6
KypnHan mukpoobuonoruy, 6 q3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
SMUAEMHUOJIOTHH U 2020-
UMMYHOOHOJIOTHI
Kypnan obmieit bronoruu 6 q3 2009-2017 Ne 1-3, 2018 (1 momyr.)
Uzsectus BY3oB CeBepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kagka3sckoro pernona. Cepusi:
EcrecTBeHHBIE HAYKH
W3Bectust PAH (70 1993 1. 6 g3 2009-2018 (1 mouryr.)
Uzsectuss AH CCCP). Cepust:
buonornueckas
Hcnonb3oBanue 1 oxpaHa 12 q3 2008-2017 Ne 1-2
MPUPOHBIX pecypcoB B Poccuu
MuxkpoOHast OnOTeoXuMus 6 g3 2009-2018 Nel1-3
MonexyinspHas GHOI0TUS 6 g3 2008-2016,2017 Ne 1-3
[puknagHas OMOXUMHUS U 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MuxpoOHast OHOTeOXHUMUS 2017 Ne 1-3
VYcnexu coBpeMeHHOH 0Hoorun 6 g3 2008-2017
Okonorus 6 g3 2009-2018(1 moayr.)
DKOJIOTHUS U KU3Hb 12 g3 2003-2012
DKOJIOTHSI ¥ IPOMBIIIJICHHOCTD 12 q3 2008-2017
Poccun

1. Bassel manubix kommnanuu "MBUC" https://eivis.ru/

2. Dnexrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM 4YHCJie COBpeMeHHbIe MPodeccuoHabHbIe 0a3bl TaHHBIX U
HH(OPMAIIMOHHbIE CIIPABOYHbIE CHCTEMBI

Inekmponno-ouonuomeunste cucmemut (I5C):

1. O6pasoBarensHas miathopma "FOPAMT" https://urait.ru/

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

3. OBC "BOOK.ru" https://www.book.ru

4. 3bC "ZNANIUM" https://znanium.ru/

5. OBC "JIAHB" https://e.lanbook.com

Ilpogpeccuonanvuvie dazvt Oannvlx

1. BupryaneHblii  unTanbHblil  3an  Poccuiickoll rocymapctBeHHoM Oubmmotexku (PI'B)
https://Idiss.rsl.ru/

2. HanmonaneHas aekTpoHHas Oubnuoreka https://rusneb.ru/

3. Hayunast snextponnas 6ubnunoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/

4. [lomHOTEKCTOBAsA KOJUIEKUUS KypHainoB Ha muatdopme PIIHU (DnexktponHHble Bepcuu
Hay4HbIX KypHaioB PAH) https://journals.rcsi.science/

5. [Ipesunenrckas 6ubmmoreka um. b.H. Expumnua https://www.prlib.ru/
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6. YHUBepcuTeTCKAS nHpopMaIrmoHHas cucreMa POCCHUA (YHC Poccus)
http://uisrussia.msu.ru

7. Kypnainst uznarenscrea Wiley https://onlinelibrary.wiley.com/

8. [lonnoTekcroBast koyekius KHur eBook Collections m3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [MonHoTekcToBass kosutekuuss kHUr EBSCO eBook (rmy6mna apxmBa: 2011-2023 r1r.)
https://books.kubsu.ru/

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

11. Questel. basza manueix Orbit Premium edition https://www.orbit.com

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

13. TlonHOTEKCTOBBIE apXMBbI BEAYLIMX 3alajJHbIX Hay4YHbIX ypHanoB Ha Poccuiickoii
wiatdopme HayuHbIX xKypHanoB HOMKOH http://archive.neicon.ru

Hugpopmayuonnsie cnpasounsvle cucmemol

1. Koncynbrant [Tnroc - cipaBoyHasi mpaBoBasi cucTeMa (JOCTYII MO JIOKAIbHON CeTH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcuot c60000H020 0ocmyna

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

2. AMepukaHcKas nateHTHas 6a3a manHbix _Nttp://www.uspto.gov/patft/

3. Jlektopuym TB - Bujeosekuu Beayiux jgekropoB Poccun http://www.lektorium.tv/

4. Freedom Collection — monHOTEKCTOBasT KOJUICKIHS 3JEKTPOHHBIX KYPHAIOB M3/1aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuctepcTBO  Haykd ©W  Bblcmiero  oOpaszoBanus  Poccuiickoit ~ ®epepainuu
https://www.minobrnauki.gov.ru/;

6. denepanbusblii nopran "Poccuiickoe oOpazoBanue” http://www.edu.ru/;

7. IIpoext ['ocynapcTBEHHOTO UHCTUTYTA pyccKoro si3bika umeHu A.C. [lymkuna
"O6pazoBanue Ha pycckom” https://pushkininstitute.ru/;

8. CnpaBouyHo-nH(pOpMaIoHHbIH opTai "Pycckuii s3p1k" http://gramota.ru/;

9. CrnoBapwu u suipkoneanu http://dic.academic.ru/;

10. O6pasoBarensHblii mopran "Yuebda" http://www.ucheba.com/;

11. HauvoHanbHbIl  LEHTp OuOTexHOnoruueckoil uHpopmaumu. ['eHernueckuid OaHK
https://www.ncbi.nlm.nih.gov/genbank/

12. MexayHapoJHbIi KOMHUTET 10 TAKCOHOMUU BUpycoB https://ictv.global/

Coocmeennbvie 31eKmponHble 00pazosamenvHble U ungopmayuonnsle pecypcol Kyol'yY

1. DnekTpoHHbIi KaTajor Hayunoit oubanorexku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DIIEKTpOHHAsA o6ubimoreka TPYZIOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITast cpesia MOAYJILHOTO quHaMudeckoro ooydenus Kyol'yY https://openedu.kubsu.ru/
4. baza y4eOHbIX IUIaHOB, y4€OHO-METOJINYECKUX KOMIUIEKCOB, IMyOJIMKalUi ¥ KOH(pepeHIHi
http://infoneeds.kubsu.ru/

5. DnekrponHsIii apxuB gokymenToB KyoI'Y_http://docspace.kubsu.ru/

6. MeToanueckue ykazaHus JJ1s1 00y4al0MIUXCs 10 OCBOEHHIO TMCUMILIUHBI (MOIYJIA)

O0mme pekOMeHIAIUM 110 CAMOCTOSTEILHOM padoTe 00y4aroImMuXcs

CaMocTtosiTennbHast paboTa CTYJEHTOB OCYIIECTBISIETCS C IENbIO  yIIIyOJICHUs,
paciupCHusd, CHCTEMATHU3allM W 3aKPCIUICHUA TIOJIYYCHHBIX TCOPETUUYCCKUX 3HaHHI>'I,
dbopMUPOBaHUS YMEHUI HCTOIB30BATh JOKYMEHTAIMIO U CIEIHUATBHYIO JIUTEPATYPY, PA3BUTHS
MO3HABATENbHBIX CIIOCOOHOCTEH M aKTHMBHOCTH, a Takke (OPMUPOBAHUS CaMOCTOSTEIHHOIO
MBIIUICHHSI, CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIICHCTBOBAHUIO M CaMOpeaTu3alluy,
pa3BUTHS HCCIeNOBaTeNIbCcKUX yMeHHi. Ilepen BBIONIHEHHEM CaMOCTOSITENBHON PadOThHI
HE00XOIMMO YETKO MOHUMATH IIeNT U 337a4d paboThl, CPOKU BBHITIOJIHEHUS, OPUEHTUPOBOYHBIH
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00BeM, OCHOBHBIE TpeOOBaHUs K pe3yibTaTaM padoThl, KpUTEPUU OLICHKU. Bo Bpemsi BbITIOIHEHUS
CaMOCTOSITENIbHOW PabOThI MPEIO1aBaTEeNh MOXKET.

MeTtoauyeckue peKOMEHJAUMH IO OCBOEHUIO JIEKHMOHHOIO MaTepHaJa,
NOATOTOBKE K JIEKIHMSAM

PaGora nHa nekuuu sBiISIETCS OYEHb BaXXHBIM BHUAOM CTYACHYECKOH NEATEIbHOCTH
JUTSL U3yYEHHs! TUCIMILIMHBIL, T.K. Ha JICKIIMU MPOUCXOIHUT HE TOJIBKO COOOIIEHHE HOBBIX 3HAHUH,
HO M CUCTeMaTu3auus U o0oOLIeHNe HAKOIUIEHHBIX 3HaHUM, (QOopMHpOBaHHME HA HX OCHOBE
UJEHHBIX B3IJIS/10B, yOexeHuil, MUPOBO33pEHHUS, pa3BUTHE I[I03HABATEIbHBIX U
npodeccuoHanbHbIX HHTEpecoB. JIeKTop OpHEeHTHpYeT CTYIEHTOB B y4eOHOM MaTepuale.
Kparkue 3amucu siekiuii (KOHCIIEKTUPOBAHUE) IIOMOTAET YCBOUTh MaTepHUall.
Hanucanue koHCIIeKTa JEKIUIl: KpaTKO,  CXEMaTHYHO,  IOCJEeNO0BaTeNIbHO  (PUKCHUPOBATH
OCHOBHBIC TOJIOKECHHS, BBIBOJBL, (POPMYJIMPOBKH, OOOOIICHMS; IOMEYATh Ba)KHBIE MBICIIH,
BBIICTISITh  KIIIOYEBbIE CJIOBA, TepMUHBL. KOHCIEKT nyuiie moApasfeisTh Ha IyHKTHI,
naparpadsl, coOmogas  KpacHyl0 CTpoKy. [IpHHIMIHManbHBIE  MeCTa,  ONpeIeNeHHs,
dbopMyInbl  clieyeT COMPOBOXKIATh 3aMEUAHUSMU: «BAXKHO», «OCO00 BAXKHO», «XOPOIIO
3alIOMHUTBEY W T.II. WM NOMYCPKHBATh KpacHoW pydkoil. LlemecooOpa3Ho paspaborarh
COOCTBEHHYIO CHUMBOJIMKY, COKPAIICHHsI CJIOB, YTO MO3BOJHUT CKOHIIEHTPUPOBATH BHUMaHHE Ha
BaXHBIX cBeneHusAx. [IpociaymmBanue M 3amuch JEKLUHUHW MOXKHO IMPOU3BOJIUTH NPU MOMOIIU
COBPEMEHHBIX YCTpPOHCTB (AMKTO(OH, HOYTOYK, HeTOYK M T.n.). PaboTras HaJg KOHCIIEKTOM
JIEKLUH, BCErAa CJIEeNyeT HCI0JIb30BaTh HE TOJIBKO YYEOHHK, HO U Ty JMTEpaTypy, KOTOPYIO
JOTIOTHUTENFHO ~ PEKOMEHAOBal  JIEKTOp, B TOM  UHWCJIE TMEPUOJUYECKUE  M3/aHUA
COOTBETCTBYIOIICH HampaBieHHOCTH. [lo pe3ynbraram pabOTBI €  KOHCIIEKTOM  JICKIIUHU
cienyer  0003HAYUTh  BOIMPOCH,  TEPMUHBI, MaTepual, KOTOPBIA BBI3BIBAET TPYIHOCTH,
IIOMETUTD U MONBITaThCS HAMTHU OTBET B peKOMEHJyeMoll nurteparype. Eciu camocTosTenbHO
HE yjaaercs paszoOparbcsi B MaTepuaine, HeoOxoaumo chopMmynupoBaTh BOMPOC M 33/aTh
IpernojaBaTesli0o Ha KOHCYJIbTallMM, Ha MPAKTUYECKOM 3aHSATHUH, Ha OOIIEHUH B KOHTAKTHBIE
yackl. JIeKHMOHHBIA MaTepuan sBiseTcs 0a30BbIM, C KOTOPOro HEOOXOAMMO HayaTb
OCBOEHHE COOTBETCTBYIOIIETO pa3/iesia Ui TEMBI.

IIna" MOATOTOBKH K JIEKIIUH:
* 03HAaKOMMTBCS C TEMOU JICKIIUHU
* 03HAaKOMMTHCS C IIPENTIOKEHHBIMH BOIIPOCAMU
* U3YyYUTh COOTBETCTBYIOIIMIA MaTepuan
* 03HAaKOMMTHCS C JIUTEPATYpPO IO TeEME

MeTtoauyeckue peKOMeHAAlMHU 110 NOATOTOBKeE K JIA0OPATOPHBIM padoTam:

B nporecce noarotoBku k 1abopatopHoi paboTe HE0OOXOAMMO 03HAKOMUTHCS ¢ paboueit
IpOrpaMMOil AMCUMIUIMHBL, TEMaMU W IUIaHAMU J1a0OpaTOPHBIX 3aHATUHM, yHensist ocoboe
BHUMaHUE LENSIM M 3a7adaM, CTPYKType U COJEP)KaHUIO JHCLHUIUIMHBI, NPOBECTH AaHAIU3
OCHOBHOIl yueOHOW JIUTEpaTyphl, ocae 4ero paboTaTh ¢ peKOMEHJI0BAaHHOM JOMOJHUTENbHON
auteparypoid. IIpu yCTHOM BBICTYIJIEHMM IO KOHTPOJBHBIM BOIpPOCaM J1ab0paTOPHOTO 3aHATHS
HY>KHO M3J1araTh (He YNTaTh) MaTepHall BRICTYIUIEHHUACBO0OAHO. Heo6X0aMMO KOHIIEHTpHUPOBATh
CBOE€ BHHUMAaHHE Ha TOM, YTO BBICTYIUIEHHE OOpAIleHO K ayJUTOpPHM, a HE K MpernojaBareilo,
T.K. 3TO 3HaYUMBIHA acmeKT NpodecCHOHATBHBIX KoMIeTeHI . [1lo okoHyaHnuu nabopaTopHOTO
3aHATHSL CJIEAYyEeT TIOBTOPUTH BBIBOJBI, CKOHCTPYHPOBAHHBIE B XOJE YCTHOIO OIpOcCa,
MPOCJIEIUB JOTUKY MX MOCTPOCHUS, OTMETUB IOJIOKEHHUSI, JIeKal[iue B X OCHOBe. [ 3Toro B
TEYEHHE OINpoca JPYIMX ydalluxcs cleqyeT JeiaTh IOMeTKH. bonee Toro, B ciydae
HETOYHOCTEH W (WJIM) HETIOHWMAaHMs KaKoro-In0o BOMpOca MPOWIEHHOTO MaTepuaia CIeayeT
00paTUThCS K TMPENoAaBaTeNo A MOJyYeHHS HEOOXOJUMON KOHCYNbTAIlMH M Pa3bICHEHHS
BO3HMKIIEH CUTYAIlUH.

Cxema noaroToBKH K Ja00paTOpHBIM paboTam:

® 03HAaKOMHUTKCS C TEMOH, LIENbIO U 3aJjauaMH paboThI;
®  pPaccCMOTpPETh NMPEAJIOKEHHBIE BOIIPOCHI;
® M3YYUTh JICKIIMOHHBIA MaTEpUaj, OCHOBHYIO U JAOIOJHUTEIbHYIO JIUTEPATYPY;



® 03HAKOMHUTHCS C JIAOOPATOPHBIMHU 33JIAHUSIMHU U XOJIOM MX BBHITIOJTHEHHS;

® O03HAKOMHUTBHCA C 000OPYJAOBAaHUEM 3aHATHUS;

®  BBINOJIHUTH 33J]JaHUSI B COOTBETCTBHUHU C XOJOM PabOThI;

® MHCHMEHHO O()OPMUTH BHIIOJHEHHYIO PaboTYy;

® T[IOABECTH UTOT U CAENATh CTPYKTYPHUPOBAHHBIEC BHIBOJIBI.

MeTtoauyeckue peKOMeHAAMHU 110 NOATOTOBKe MpPe3eHTAIUI:
*  3HAKOMHTbHCS C TEMOM, LEJIbIO U 3a/1a4aMHU
*  COCTaBMTb IJIaH IPE3EHTALMU COIVIACHO OCBOEHHOMY TEOPETUUECKOMY MaTepuaity
*  MPOU3BECTH MOUCK B JIEKIIMOHHOM MaTepuase, OCHOBHON U JOMOJHUTENIBHOM IUTEpaType
(akTHUecKOoro MaTepuaa 1o TeMe

*  MPOM3BECTH MOMCK WIUTIOCTPATUBHOIO MaTepuasa B CETH "MHTEpHET"

*  COCTaBHUTb IPE3EHTALMIO IIPU ITOMOLIM crienuainzupoBadHoro 110

*  COCTaBHUTb JIOKJIaJ] MO WUTIOCTPATUBHOMY MaTepuaity Ipe3eHTaluu

*  OTpPENETUPOBATH MIPE3ECHTALUIO NEpe caauei

MeTtoauyecKkue peKOMeH/AAINH 110 NOITOTOBKE K KOJUIOKBUYMY:

*  O3HAKOMHUTHCS C TEMOM M BOIIPOCAMU KOJJIOKBUYyMa

*  M3YYUTh JICKIIMOHHBIA MaTepual

*  HU3Y4YUTh OCHOBHYIO JUTEPATYpy 10 TEME

*  M3YYUTh JONOJHUTEIBHYIO JINTEPATYPY O TEME

*  HamucaTh OTBET Ha MPEJI0KEHHBII BOIIPOC

e 00beM MUCHMEHHOTr0 OTBEeTa OT 3 70 4 cTpaHMIl, BpeMsl BHIIOJIHEHUS 10 90 MUHYT

MeTtoauyecKkue peKOMeH/AAINH 110 MOATOTOBKE K 3a4éTy:

3aueT — 3TO MPOBEPOYHOE UCTIBITAHUE TI0 YISOHOMY TIPEIMETY, CBOCOOPa3HBIN UTOTOBBIN
pyOexX W3y4deHHs] JUCIUIUIMHBI, TO3BOJIAIOMIMKA JIydllle ONpPENeNIUTh YypPOBEHb 3HAHUIA,
MOJTyYeHHBIM OOydJarommMucs. [l ycrenrHol cjadu 3adera CTYISHTHI JODKHBI TTOMHHUTH
CIeyroIIee:

— K OCHOBHBIM ITOHSATHSM U KaTETOPHUSAM HY>KHO 3HATH ONPEACIICHUS, KOTOPBIE HE0OOXOTUMO
MOHUMATh U YMETh MOSICHSITD;

— MPH MOATOTOBKE K 3a4eTy TPeOyeTCsi TOMUMO JICKITHOHHOTO MaTepuala, IpOYUuTaTh eIie
HECKOJIbKO YUeOHHMKOB MO JTUCIHIUIMHE, TOMOJHUTEIbHBIE HCTOYHHMKH, MPEIJIOKEHHBIC IS
W3YYCHHUS B CITUCKE JTUTEPATYPHI;

— CEMHUHAPCKUE 3aHATHUS CIIOCOOCTBYIOT MOTYYSHHUIO 00Jiee BBICOKOTO YPOBHS 3HAaHUH H,
KaK CIIe/ICTBHE, TIOJyUYCHHUE 3a9eTa;

— FOTOBUTKCS K 3a4eTy HYKHO HAUMHATH C MIEPBOI1 JIEKIIUU U CEMUHApA, a HE BEIOUPATh TaK
HA3bIBAECMBI «IITYPMOBOW METO», TPU KOTOPOM MaTephal 3aKperuisieTcss B TaMsATH 3a
HECKOJIbKO TIOCTIEIHMX YacoB WU JHEHW mepen 3adeToM. [Ipu OlleHWBaHWU 3HAHUI CTYIEHTOB
MperoaBaTellb PyKOBOJICTBYETCS, MPEXK]IE BCETO, CICAYIOMUMU KPUTSPUSIMHU:

— MPaBUIBLHOCTh OTBETOB HA BOTPOCHI;

— TIOJTHOTA M JIJAKOHUIHOCTH OTBETA;

— CIOCOOHOCTH MPABUIIHLHO KBATH(PHUIIMPOBATH (DAKTHI U OOCTOATENHCTBA, AHATIU3UPOBATH
CTaTHCTUYECKHUE JIAHHBIC,

— OPUEHTHPOBAHKE B TUTEPATYPE;

— 3HaHHWE OCHOBHBIX MPOOJIeM yueOHOH JUCIIUTUIMHBL;

— MOHMMaHUe 3HAYMMOCTH Y4eOHOU TUCITUTUINHBI B CUCTEME;

— JIOTHKA M apTyMEHTHPOBAHHOCTH U3JI0KCHHUS;

— KyJbTypa oTBeTa. Takum o0Opa3oMm, MpU MPOBEACHUU 3a4eTa MPErnoJaBaTeNlb yIeusIeT
BHHUMaHHE HE TOJIBKO COJICPIKaHUIO OTBETA, HO M (hOpME ero U3JI0KEHHS.

[Ipn moaroroBke K 3a4eTy HEOOXOAMMO OpPHUEHTHUPOBATHCS HA KOHCIEKTHI JICKIIHA,
pabouyio mporpaMMy JHMCHUIUIMHBI, HOPMATUBHYIO, YYEOHYIO U PEKOMEHYEMYIO JINTEPaTypy.

OcHOBHOE B TIOJITOTOBKE K Ca4e 3a4eTa - 5TO IOBTOPEHHE BCETO MaTepuaa JUCIUILTHHBL,
0 KOTOPOMY HEOOXOIMMO CaBaTh 3a4eT. [Ipu moaAroToBKe K caade BeCh 00beM pabOThI HYKHO



pacrpeneNsaTh paBHOMEPHO IO JTHSIM, OTBEIECHHBIM JIJISl TIOATOTOBKH, KOHTPOJIMPOBAThH KaIbIi
JICHb BBITIOJTHCHHE HAMEUYEHHOU paboThl. B mepro moAroToBKH CTyAEHT BHOBBL oOpamiaeTcs K
YK€ M3y4YeHHOMY (TpoiaeHHOMY) ydeOHOMY Mmartepuaiy. [lonroroBka BKIOYaeT B ceOs JiBa
JTama: CaMOCTOsITeNIbHAs paboTa B TEUCHHE CEMECTpa; HEMOCPEICTBEHHAs MOJTrOTOBKA B JIHH,
NPEIIESCTBYIONIME 3aUeTy M0 TeMaM Kypca. 3aueT MPOBOIMTCS MO BOIPOCAM, OXBATHIBAIOIIHM
BECh MPOWJIEHHBIM Marepuay JUCHUIUIMHBI, BKIIOYas BOIPOCHI, OTBEICHHBIC  JUIS
CaMOCTOSITENIFHOTO HM3y4eHHus. Jlsl ycnemHoW caa4yM yKa3aHHble B paboueil mporpamMme
dbopMupyeMble KOMIIETCHIIMM B pE3yJbTaTe OCBOCHUS TUCHUIUIMHBI JIOJDKHBI  OBITH
IPOIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HEOOXOIMMO HAYMHATH C TIEPBOM JICKIIUHU U TIEPBOTO
cemuHapa. B oCBOCHUU TUCIUTIIMHBI HHBATUIAMHE U JIUIIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyaJbHas yudeOHash pabora (KOHCYJIbTAMHM) —
JIOTIOTHUTEITFHOE PA3bsICHEHHE yIeOHOT0 MaTepuara.

WupuBuayanbHble KOHCYJBTAIIMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CIOCOOCTBYIOIIUM HHJIMBUYaTU3allid O0yUeHUS W YCTAaHOBJIICHUIO BOCIIMUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM W OOYYaroIUMCS WHBAJIMIOM WM JIMIIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MarepuajibHO-TEXHHYECKOe o0ecnedeHne 1o JUCHUIINHE (MOAYJII0)

HaunmMeHoBanue 000pyI0BaHHBIX yUeOHBIX nepeueHb OCHOBHOTO 000PYI0BaHUSI IepedeHpb TUIEH3UOHHOTO
KaOMHETOB MPOTrPaMMHOTO
obecrieueHus

VYueGHas ayAUTOPHS JUTS MPOBEACHHS 3aHATHH | MpoekTop, BeIXon B MHTtepHer, | Microsoft Windows
CEeMHHAPCKOTO THMA, yueOHas ayJUTOpUs JJIA | SJIEKTPOHHBIE Pecypchl, Nocka yuebnas, | Microsoft Office

MIPOBEACHUS Ta00PaTOPHBIX 3aHATHH, | ydeOHas Mebens, MHUKPOCKOIIBI,
ayIUTOpHUs TEKyILEero KOHTPOJIS U | XOJIOAWIBHUK, IIEHKephl, TepMOCTAT
IIPOMEKYTOUHON aTTecTalluy, yueOHast

ayAUTOPUS JUIs TPOBEICHUS MHIUBHIY JIbHBIX
1 TPYIIIOBBIX KOHCYJIbTanui (ayn. 412):

VueGHasi ayAMTOPHS JUTSA IPOBEACHHUS 3aHsITHI | MpoekTop, Beixoq B Wurtepher, | Microsoft Windows
CEMHMHAPCKOro THIIa, yueOHast ayJuTOpHs JJIs | DJIEKTPOHHbIE pECypCHl, 1ocka yueOnas, | Microsoft Office

MIPOBECHUS J1a00paTOPHBIX 3aHATHH, | ydeOHas MeOelb, MHKPOCKOIIBL,
ayIuTOpHs TEKYILEro KOHTPOJIS U | XONOAWIIBHUK, LIeHKepbl, HeHTpudyra,
NPOMEXKYTOYHOM  aTTecTaluy,  y4eOHas | TepMOCTarThl, (boTokonopumerp,
ayIUTOPHS ISl IPOBEICHUS HHANBHAYAJIbHBIX | 103aTOPBI, CIEKTPOHOTOMETD,
U TPYIIOBBIX KOHCYIbTannH (ayn. 414): JAMHWHAPHBIA MIKaQ, BRITSDKHOW MIKad,

BCCHI

VYueGHas ayAUTOPHS JUTS MPOBEACHHS 3aHATUH | mpoekTop, BeIXog B MHTtepHer, | Microsoft Windows
CEeMHHAPCKOT0 THIA, yueOHas ayJuTOpUs JJIA | JIEKTPOHHBIE pecypchl, nocka yuebHas, | Microsoft Office

MIPOBEACHUS 71a00paTOPHBIX 3aHATHH, | ydeOHas MebeTb, MHUKPOCKOTIBI,
ayIUTOpHUs TEKyILEero KOHTPOJIS U | XOJOJAWIBHHK, LIEHTpUdyTa, 103aTOPHI,
IIPOMEKYTOYHOHN aTTeCTalluu, yuebHas | GHOTOKOIOPUMETD, BECHI

ayJMTOPUS JUIsl TPOBEICHUST MHIANBHU Y IbHBIX
Y TPYIIHOBBIX KOHCYJIbTanui (ayn. 419):

Jis  caMocTosATeNbHOW  paboThl  OOYyYaloOUIMXCsS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO TIOJKITIOYeHHsI K ceTH "'MHTepHeT" u obecredeHneM AO0CTyMa B DJIEKTPOHHYIO
nH()OpPMaAITMOHHO-00Pa30BaTEIBHYIO CPETy YHUBEPCUTETA.

HaumeHnoBaHue 000py10BaHHbBIX OcCHaIlEHHOCTh TOMEIIEHUH [Ist [NepeueHp JUIIEH3UOHHOTO
y4e0HBIX KaOMHETOB CaMOCTOSATENIFHON pabOTHI 00yUarOIINXCS [IPOrPaMMHOTO
obecrieueHus
KommbloTepHbIit  Kkiacc, ydyeOHas | IPOEKTOp,  KOMIbIOTepHas  TexHuka ¢ | Microsoft Windows
ayIUTOpUs IS MPOBEACHUS | MOJKITFOUYCHHEM K undopmanmonHo- | Microsoft Office
71a00paTOPHBIX 3aHATHH, AyJUTOPHS | KOMMYHHKAIIMOHHOM ceTH "UnTeprer"
JUISL CaMOCTOSITENbHON paboTel (ayx. | (mpoBojHOE coenMHEHHE U OecHpOBOIHOE
437) coelvHeHUe 1O TexHojoruu  Wi-Fi) wu
JIOCTYIIOM B DJIEKTPOHHYIO MH(POPMAIIOHHO-
oOpa3oBaTelbHyI0 cpeny, BeO-kamepa, Jocka
y4eOHas1, yaeOHas MeOelb.







