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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Llenpro OCBOCHHS TUCITUTIIMHBI « MUKPOOHOIOTHS ABIIIETCS (POPMHUPOBAHUE Y CTYJICHTOB
obmenpodecCHOHaNbHBIX KOMIIETCHIIUN B MPOW3BOJICTBEHHOM, YU4EOHON U UCCIIeIOBATEIBCKOM
NEATeTLHOCTH, a TaKkke (OPMHPOBAHHE Y CTYJCHTOB-OMOJIOTOB TJIyOOKMX 0a30BBIX
TEOPETUYECKNX M TMPAKTUYECKHX 3HAHUH B 007acTH MHKPOOHOJIOTHUH, C TOYKH 3pPCHUs
COBPEMEHHBIX MPEJCTABICHUN 0 pPa3HOOOpa3uu MUPAa MUKPOOPTAaHU3MOB KaK 4acTH Ouocdepsl 1
UX pOJIM B €€ YCTOWYMBOM pa3BUTHH. MuUKpoOHWONOTHs - OAHA W3 Hamboiee aKTHBHO
Pa3BUBAIOIIMUXCS 00JIacTel OMOIOTHYeCKON HayKu. MUKpOOHas KJIETKa - UeaTbHbIH O0OBEKT st
U3YYCHHS MOJICKYJISIPHO-TEHETHYECKHUX MPOIIECCOB B OMOJIOTUU. MUKPOOUOIIOTHS TIPECTABIISCT
co00lf HE TOJBKO TEOPETUUYCCKUM HWHTEPEC 10 M3YYCHUIO OHMOJOTHYECKUX IIPOIIECCOB,
MPOTEKAIIINX B MHKPOOHOW KJIETKE, HO M B TPOU3BOACTBCHHON [EATCIHLHOCTH YEIIOBEKa,
MOCKOJIBKY MHUKPOOPTaHU3Mbl U MPOJYKTHI MX >KU3HEACSATEIbHOCTU IIMPOKO HMCIOIB3YIOTCS B
Pa3IMYHBIX 00IACTIX MPOMBIIIIEHHOCTH, CETHCKOT0 X03SMCTBA M MEIUIIUHBI. MI3yueHune B paMkax
JTUCIUIUIMHBL OCHOB OAaKTEPHUOJIOTHH CYIIECTBEHHO pPACIIUPSET TOPU30HT 3HAHMMA, a Takke
MPUMEHUMOCTh OCBAaUBAEMbIX KOMIIETEHITUH.

1.2 3agaun TUCOUILTAHBI

OcHOBHbIE 33/1a4U TUCUUIUIMHBL. C(POPMHUPOBATH Y CTYAEHTOB: CIIOCOOHOCTH IMPUMEHATH
HAa TPOU3BOJCTBE COBpEMEHHBbIE METOJbl OOpadOTKH, aHalu3a W CHUHTE3a I0JICBOH,
IIPOM3BOJICTBEHHOH U J1TaOOpaTOPHON OMOJIOTHYECKO MHPOPMALIMH, TUIAHUPOBATh U MPOBOANUTH
MEPONPUSITHSI 110 TAOOPATOPHBIM UCCIIEIOBAHUSAM, OLIEHKE COCTOSIHHS, OXpaHe MPUPOIHOMN CPEIbl
U BOCCTAHOBJICHHIO OHOpPECYpCOB; PACCMOTPETh TEOPETHUUYECKHE U IMPAKTUUYECKHE OCHOBBI
OMOTEXHOJOTHH U KYJbTUBUPOBAHHS MHKPOOPTAaHU3MOB C IENbIO ATbHEUIIErO MOTYYCHHS U
MpUMEHEHHUs OMOTPernapaToB Ha UX OCHOBE, CHOPMUPOBATH Y OOYUAIOIIUXCS TIPEICTABICHUS O
BO3MOYKHOCTH HCIIOJIb30BaHUSI MUKPOOHOJIIOTHYECKUX METOAOB B IMPOMBIIIJIEHHOCTH, MEIULIUHE,
cesibckoM xo3sicTBe. ChopmupoBaTh yMEHHE IPUMEHSITH 3HAHNE OMOJIOTUYECKOT0 pa3HOOOpas3us
MHUKpPOMHpa U HCHOJb30BaTh METOAbl HaOMIOAEHUs, WJIEeHTHU(UKALUKU, KiIaccu(UKaIUy,
BOCIPOM3BOICTBA U KYJIbTUBUPOBAHMUS )KUBBIX O0BEKTOB — OaKTepUil, MUKPOCKOITUYECKUX TPHOOB
U BUPYCOB JUJIsl pelieHus MpodecCHOHAIBbHBIX 33/1a4. 3HaHUE B3aUMOCBSA3e MUKPOOPIaHU3MOB U
OKpYyXarolel cpeapl TMO3BOJUT MPUMEHSITh HPUHLHUIBI  CTPYKTYPHO-(QYHKIIMOHATHHON
OpraHu3allii,  HUCMOJb30BaTh  (PU3HOJOTMYECKHE,  IUTOJIOTHYECKHE, OHOXUMHUYECKHE,
O6nodusnueckre METO bl aHAIN3a AJIS1 OLEHKU M KOPPEKIIMU COCTOSIHUS JJAHHBIX KUBBIX 00bEKTOB
U MOHHMTOpPHUHIA cpefbl UX obutanus. M3ydyeHue TUCHMIUIMHBI «MHKpOOHOIOTHs» OOecTeuuT
NOHMMAHWE TMPUHIMIIOB, a TakXe KOHKPETHbIX Oa30BbIX METOJOB INPUMEHEHHUS B
npoeCCUOHATIBHON JEeSTEIbHOCTH COBPEMEHHBIX OMOTEXHOJIOTMYECKUX W OHMOMEIMIIMHCKUX
MPOU3BOJICTB, T€HHOW WH)XEHEPUH, HAHOOWOTEXHOJIOTHH, MOJIEKYJSIPHOTO MOJAEIUPOBaHN,
UCTIONB3Yys MeToAbl cOopa, OOpabOTKM, CHUCTEeMaTHU3allMd M MPEJICTABICHHS TIOJIEBOH U
nabopatopHoit HMHGMOpPMaLKK, TPUMEHSS HABBIKM PAOOTHI C COBPEMEHHBIM O0OPYJOBaHHEM,
AHAIN3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI.

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

Huctunmuaa  «MUKpOOHONIOTHSY OTHOCHUTCSA K  oOsi3arenbHOM dacth  brioka 1
«ducuunamnel (Mogynun)» ydeOHoro ruiaHa. Kypc "MuxpoOuonorus” BakeH Il CTYACHTOB-
6uosioros. J{J1s1 ycBoeHUs Kypca CTyIEHTY HEOOX0IMMO OPHEHTHPOBATHCS B BOMPOCAX OMOXUMHH,
MOJIEKYJIIPHOM OMOJIOTHUH, LUTOJIOTHH, XUMHHM U SKOJIOTUH. VIMETh HaBBIKM CaMOCTOSTENLHON
paboThl C IUTEPATypoOH, BKIIOYAs MEPUOJUYECKYI0 HAyUHYIO JINTEpATypy MO OaKTepHUOJIOTHH,
BUPYCOJOTMH W OHMOTEXHOJOTHMH, a TaKXe HaBbIKM pabOTBl C 3JIEKTPOHHBIMU CpPEICTBAMHU
nHpopmanuu.

W3ydenuto mucuMIuiMHbl "MUKpOOHOJIOTHS' NPEeNIecTBYIOT Takue IUCLUUIUIMHBI, Kak
Heoprannueckas xumus, Opranmdeckas xumus, Marematuka, AJBrojaorusi MU MHKOJIOTHS,
OCHOBBI IPOTUCTOJIOTUH, 300JI0THsI OECIIO3BOHOYHBIX. MaTepHaibl JUCIUIUTMHBI HCIIONB3YIOTCS



CTyJEHTaMH B HAay4HOM paboTe MpH MOATOTOBKE BBIMTYCKHOM KBaNU(UKALMOHHOW pabOThl U
KpaiiHe Ba)KHbI B OCYILIECTBICHUH [TPAKTUUYECKOMN JEATEIbHOCTH.

1.4 IlepevyeHb IUIAHMPYEMBIX Pe3yJIbTATOB OOY4YEHHS MO JUCHHILIAHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl
WN3ydyenne naHHOW y4eOHOW JWCHUIUIMHBI HAmpaBleHO Ha (GOPMUPOBAHUE Y

00y4JaronuXxcs CICIYIONUX KOMIETEHITNN:

KOI[ 1 HAUMCHOBAHWC HMHAWKATOpPA

PCSyanaTH 06yLIeHI/Iﬂ 10 JUCLHUIIIIMHE

MOJICKYJISIPHOI'O MOACIMPOBAHUS.

OIIK-1 CnocoGeH mpUMEHSTh 3HAaHUE Pa3sHOOOpPa3Hs KUBBIX OOBEKTOB Pa3IMYHBIX ypOBHEH
OpraHM3alUH U YMEHHE paboTaTh C HUMH B MOJIEBBIX U Ja0OPATOPHBIX YCIOBHSX IS PEIICHUS
WHHOBAIIMOHHBIX 33724 B cdepe NmpodecCHOHATBHON IEATENbHOCTH C IMPHUBICYCHUEM IIPH
HEOOXOIMMOCTH METOIOB CTPYKTYPHOH OHOJIOTHH, OMOMH(pOPMATHKH, MAaTEMAaTHYECKOTO H

NOIIK-1.1.

[ToHMMaeT TEOPETUYECKHE OCHOBBI
MUKPOOHOJIOT MU, BUPYCOJIOTHH,
OOTaHUKH, 300JIOTHH, & TAK)KE POJIb
OMOJIOTMYECKOTO Pa3HOOOpa3Hsl KakK
BeAyIiero pakropa yCTOHYUBOCTH
KHUBBIX CHCTEM U OHOC(hEpHI B IIEIIOM.

3HAET TCOPETUYCCKUE OCHOBBI OI[CHKH MHKPOOHOTO
OmopazHooOpa3usi, poyib OuopazHooOpaszus B

MOJIICPKAHU U KPYTOBOPOTOB OMOTEHHBIX
JJIEMEHTOB B OWocdepe, MeCTo U  pOJb
MUKPOOPTIaHU3MOB B OCHOBHBIX

OHMOTr€OXUMHUYECKUX NUKJIax

yMEET  HCIOJIb30BaTh  OIIGHKY  MHKpPOOHOTO
OMopa3zHOOOpa3usi B ONPEACIICHUM COCTOSTHUS
OHOLIEHO30B

BJaJeCT  HaBBIKAMH  JIAOOPATOPHOW  OIICHKH
MHUKpPOOHOTO 6HOpa3HO0Opazus

NOIIK-1.2.

[Tpumensiet B mpodeccuoHaIbHON
JesITeIbHOCTH METObI HaOJII0ICHHS,
UACHTUDUKAINH, KIacCU(UKALIIH, U
KyJIbTUBUPOBAHUS OMOJIOIMYECKHX
00BEKTOB B MPUPOIHBIX U TaOOPATOPHBIX
YCIIOBHSX.

3Ha€T  TCOPETHUYECKHE  MPHUHIMIBI  METOJOB
HaOI0IeHus1, UACHTUPHUKAIINH, KIacCUPUKAIUHU, U
KYJIbTHBUPOBAHUS MUKPOOHOJIOTHUECKUX 00 BEKTOB
(OakTepuii, MUKPOCKOIIMYECKUX TPUOOB, BUPYCOB)
B 71a00paTOPHBIX U MPOMBIIUICHHBIX YCIOBUSIX

yMEET OCYIIECTBIATH B JIAOOPATOPHOW IPAKTHKE
METOABl  HAOMIOJeHMs,  HUIACHTU(DUKALUU U
KyJIbTUBHUPOBaHUSI OakTepuil B J1aOOpaTOPHBIX
YCIIOBUSIX

AHanu3upyeT B3auMoIeHCTBHE
OpPraHU3MOB PA3TUYHBIX BUJIOB JIPYT C
JPYTOM U CO CpeIoil 0OUTaHuS.

BIIAZICET 0a30BbIMHU MUKPOOHOJIOTHYECKUMU
712a00paTOPHBIMH HAaBBIKAMU
NOIIK-1.3. 3HaeT OCHOBHBIE IIyTH B3aUMOJCUCTBUSA

MUKPOOHUOIOTHYECKUX OOBEKTOB APYT C APYTOM U
CO CpeZIo OOuTaHus

YMCET HCIIOJIB30BaATh MI/IKpOGI/IOJIOI‘I/I‘-ICCKI/IC

METOABI OIICHKH B3aPIMO)IeI>'ICTBPI${
MHKPOOPTraHU3MOB JIPYT C APYTOM U C IPUPOIHOMN
cpenoit

BJIAIEET HABBIKAMHU OLIEHKA B3aUMOJIECHCTBUS
MHUKPOOPIaHU3MOB JPYr C JAPYTOM M CO Cpeaoi
oOUuTaHus

NOIIK-1.4.

3Ha€T OCHOBHBIE MyTH MHUKPOOMOJIIOTUYECKOM
OLICHKH COCTOSIHMSI OKPY KAIOLEH Cpebl

YMEET UCIOJIh30BaTh 0AKTEPHOIOTUUECKHE METOIBI
JUIS OUEHKHU COCTOSIHUSI IPUPOJHOM CPEBI




Kon n HaumeHoBaHre HHIUKATOpa

Pe3ynbrarel 00y4eHHs MO JUCITUTIIIMHE

VYyacTtByeT B paboTax 110 MOHUTOPHUHTIY,
OLIEHKE COCTOSIHUS OKpY XKaroIlel cpeibl 1
oXpaHe OHMOpeCcypcoB.

BJIaJIC€T HAaBbIKAMH pabOThl Ha J1a0OPaTOPHOM
000pyJOBaHUH ISl OLICHKU COCTOSIHUSI IIPUPOTHOM
cpenbl

OIIK-2 CrnocobeH IUIaHUPOBAaTh M MPOBOAUTH OMOJIOTUYECKUE HKCIEPUMEHTHI, HCIOIb3Ys
COBpEMEHHOE 000pyI0BaHUE, BKIIIOUAsh (PU3UKO-XUMHUYECKHUE METOJIbI CTPYKTYPHOH OMOJIOTHH,
MOJIEKYJISIPHOTO MOJIEIHPOBaHUs, OMOMHGOPMATUKHU, Apyrue HHHOPMALIMOHHBIE TEXHOIOTHH U

npodeccuoHambHble  0a3bl  JAaHHBIX, COONIOJATh TpaBuUiIa OMOAITUKH, OE30MaCHOCTH
HKCIIEPUMEHTAIBHON paboThl M TpeOOBaHMH HH()OPMALMOHHOIN 0€30MaCHOCTH

NOIIK-2.1. 3HaeT MPUHIUIBI pabOThl OCHOBHBIX CHCTEM
JleMOHCTpHpYeT BilaJIeHHE OCHOBHBIMH KHU3HE0OeCTICUECHHS " rOMEOCTaTHYECKOM

TUTIAMU 3KCTICTUIIMOHHOTO U
1abopaTopHOro 000pyA0BaHUS.

peryssiui KU3HEHHBIX (yHKIMH y OakTepHii:

MOpP(OJIOTHIO, CTpOCHHUE, METa00IM3M
MIPOKAPUOTHYECKUX  OUOJIOTHYECKHX  OOBEKTOB,
0COOCHHOCTH OCHOBHBIX HEPreTUYCCKUX
nporeccoB  (OpoXKeHus, JAbIXaHUs, XEMO- |
(dhoTocuHTE3) OaKTEpUit

yMEET  OpPUEHTHPOBAThCS B  COBPEMEHHBIX
METOJMYCCKUX  TMOAXOAaX,  KOHICMIUAX U

npobaemMax (HU3UOJIOTHH, [TUTOJOTUH U OMOXUMHUU
MHUKPOOPTaHHU3MOB

BJIaACCT HABbIKaAMM OpraHu3allvin na60paTopHor0
HUCCICIOBAaHU

NOIIK-2.2.

[Tonnmaet 0COOEHHOCTH BEIOPAHHOTO
o0BeKTa mpodecCHoHaTbHON
NEeSTeTbHOCTH, YCIOBHS €0 COJIepKaHuUs
1 pabOTHI C HUM C YYETOM TpeOOBaHHIA
OMOITUKH.

3HaeT ITPUHIINAIIBI OLICHKHU B3aMMOCBSI3H
(bU3HOTIOTMYECKOr0 COCTOSHUS MHUKPOOPTaHU3MOB
¢ (pakTopaMu OKpy»Karolei cpeibl

YMECT KPUTHUUYCCKU aHAJIM3HUPOBATH ITOJIYYCHHBLIC B

nporecce 71abopaTopHOit JeSITeTIbHOCTH
Pe3yIbTATHI
BJaJeCT  HaBbIKAMH  TPOBEPKH H  OICHKH

pe3yabTaToOB JIaOOPATOPHOTO HCCIICAOBAHUS B
o0JIacTH  OLEHKM  B3aUMOCBA3M  COCTOSTHMS
MHUKPOOPIaHU3MOB € (haKTOpaMH BHEUIHEH Cpesbl

NOIIK-2.3.

AHanuzupyeT ¥ KpUTUYECKU OLIEHUBAET
pa3BUTHE HAYYHBIX UICH, HA OCHOBE
UMEIOIINXCS PECYPCOB COCTABIISIET IIaH
pelIeHNs TOCTAaBJICHHOW 3a/1auu,
BbIOMpAeT U MOIUPUITUPYET
METOAMYECKUE TPHEMBI.

3HACT NPUHOUIIBI MOCTAHOBKH OJSKCIICPUMCHTA JIA

MHUKPOOHOIOTHYECKON OLICHKH COCTOSIHUS
MIPUPOJHOM Cpeibl

yMmeer HCIIOIb30BATh MHUKPOOHOJIOTHYECKHE
METOJIbl  JUIS ~ MHUKpPOOHOJIOTMYECKON  OIIEHKHU

COCTOAHUA HpHpO,Z[HOﬁ CpCabl

BJIa€€T HaBBIKaAMHU pa6OTI)I Ha COBPEMCHHOM
000py/IOBaHUY JIJIsl OLICHKH COCTOSIHUSI TIPHPOTHOM
cpesibl

NOIIK-2.4.

Ucnone3yer B mpodeccrnoHanbHOM
JeATeIbHOCTH COBPEMEHHOE
obopynoBaHue B MTOJIEBBIX "

mabopaTOPHBIX YCIOBUSAX, 0OOCHOBBIBAET
MOCTaBJICHHBIC 33aJa4d B  KOHTEKCTE
COBPEMEHHOT'O COCTOSIHUS TIPOOIEMBI.

3HaeT TOJXOJAbl MHKPOOHMOJOTHYECKOW OIIeHKH
COCTOSIHMSI IPUPOJAHOU CpEbI

yMeeT  OpUEHTHUPOBAThCS B COBPEMEHHBIX
METOJIMYCCKUX  TMOAXOJaX,  KOHICMIHUAX |
npoGieMax (U3HOIOTHH, [IUTOJIOTUHA U OMOXUMUU
MHUKPOOPTaHU3MOB

BJIaZICCT HABBIKAMH OpTraHU3alunu J1a60paT0pH0r0
HUCCICOOBaHU




Kon n HaumeHoBaHre HHIUKATOpa

Pe3ynbrarel 00y4eHHs MO JUCITUTIIIMHE

OIIK-4 Crioco6eH 000CHOBBIBATH KPUTEPUU OMOIOTUYECKOM U IKOJIOTHIECKON 0€30MmacHOCTH,
pa3pabarbIBaTh OMOJIOTUYECKUE U MATEMAaTHIECKAE MOJICIIH M METOJBI ISl BBISIBIICHUSI PHCKOB
HCIIOJIb30BAHUA TPOAYKIHNU OMOTEXHOJIOTUUECKUX U 6I/IOM€I[I/II_[I/IHCKI/IX IMPOU3BOJACTB Ha
MOJICKYJISIPHOM, KJIICTOYHOM, OPTaHU3MEHHOM M MOIYJISIIMOHHOM YPOBHSIX

NOIIK-4.1.

Crnioco0eH olleHuBaTh OMOJIOTMYECKYIO U
HKOJIOTHYECKYIO 0€3011acHOCTh Ha
MOJIEKYJISIPHOM, KJIIETOUHOM,
OpPraHU3MEHHOM U MOMYJISIIHIOHHOM
YPOBHSX

3HAaeT TPUHIMIBI PabOTHl OCHOBHBIX CHCTEM
KHU3HE00eCTICUeHHS " rOMEOCTaTHYECKOM
peryysiuu  KU3HEHHBIX (YyHKIMH y OakTepuii:

MOPGOJIOTHIO, CTpPOCHHUE, MeTab0JIn3M
MPOKAPHUOTHYECKUX  OMOJIOTHUECKUX  OOBEKTOB,
0COOEHHOCTH OCHOBHBIX YHEPreTUICCKUX
npoireccoB  (OpoXkeHus, JAbIXaHUSA, XEMO- U
(dhoTocuHTE3) OaKTEpUit

yMEET  OpPUEHTHPOBAThCS B COBPEMEHHBIX
METOJIMYCCKUX  TMOAXOAaX,  KOHICMIUAX U

npobaemMax (HU3UOJIOTHH, [UTOJOTUH U OMOXUMHUU
MHUKPOOPTaHHU3MOB

BJIaACCT HABbIKAMH OpPraHMU3aluu na6opaTopHoro
HNCCICIOBAaHUA

NOIIK-4.2.

[ToHnmaeT mpUHLIMIIBI padOThl OCHOBHBIX
CHCTEM JKU3HeoOecIeueHus u
rOMEOCTaTUYECKON PETyIIALUN
KU3HEHHBIX (QYHKUIUHN Y pacTeHU! U y
KUBOTHBIX, CIOCOOBI BOCTIPUSTHS,
XpaHeHHUs U repeaynd HHPopMaluy,
OpPUEHTHUPYETCS] B COBPEMEHHBIX
METOJINYECKUX MOAX01aX, KOHLIENIUAX U
npobaemMax (GU3NOIOTUH, ITUTOJIOTHH,
O6uoxXuMum, OMOPU3UKY.

3HAeT TIPUHIIUIIBI OIICHKHU B3aMMOCBSI3H
(bM3HOIOTHYECKOTO COCTOSIHUSI MHUKPOOPTaHU3MOB
¢ (hakTOpaMu OKpYKaroIIen CpeIbl

YMCECT KPUTHYCCKU aHAJIU3UPOBATH ITOJYUCHHBLIC B

nporecce 71abopaTopHOit JeSITeTIbHOCTH
Pe3yIbTATHI
BJIQJICCT  HaBbIKAMH TPOBEPKH M OICHKHU

pe3ynbTaToB  1a0OpaTOPHOTO HUCCIEIOBaHUS B
0o0JIacTH  OLEHKHM  B3aUMOCBSA3M  COCTOSTHHS
MHUKpPOOPTaHHU3MOB ¢ ()aKTOpaMy BHEUTHEH cpeibl

NOIIK-4.3.

BbIsBISET U KPUTUYECKHU AaHATU3UPYET
B3aMMOCBS3b (PU3HOIOTHYECKOTO
COCTOSIHUS 00BEKTa C (pakTOpaMu
OKpYKaroIEeH Cpeibl.

3HAeT IIOCTAaHOBKH JKCIIEPUMEHTA JUIS
MHUKpPOOHOJIOrHYECKOM OLICHKH COCTOSIHUS
IIPUPOJIHOM Cpeibl

yMeer HCIIO0Ib30BATh MHUKPOOHOJIOTHYECKHE
METOABl  JUIi  MHUKPOOMOJIOTMYECKOM  OLIEHKH

COCTOSIHMSI IPUPOJAHOU CpEbI

BJIa€€T HaBBIKaAMHU pa6OTI)I Ha COBPEMCHHOM
000py/IOBaHUY JIJIsl OLICHKH COCTOSIHUSI TIPHUPOTHOM
cpesibl

NOIIK-4.4.

[IpuMeHsieT sSKkciepuMeHTATbHBIC
METO/bl U TEOPETUUYECKHE MOJEIH ISt
OIICHKU COCTOSIHUS YKMBBIX 0OBEKTOB 1
BBISIBIICHUSI PUCKOB MCIIOJIb30BaHUs
MPOAYKIINH OMOTEXHOIOTUUECKHUX U
OMOMEIUITMHCKUX MTPOU3BOJICTB HA
MOJIEKYJISIPHOM, KJIIETOUHOM,
OpPraHU3MEHHOM U MOMYJISIIIIOHHOM
YPOBHSIX.

3HaeT MNPHUHLUUIBI PAOOTHI OCHOBHBIX CHCTEM Y
OakTepuii: MOP(OJIOTHIO, CTPOCHUE, METa00IM3M
MPOKAPUOTHYECKUX OUOJOTHYECKUX  OOBEKTOB,
0COOEHHOCTH OCHOBHBIX OHCPIrETHYCCKUX
poreccoB OakTepuit

YMECT KPUTHUUYCCKU aHAJIU3HUPOBATH ITOJIYYCHHBLIC B

mporecce nabopaTtopHoi JESITEIIbHOCTH
pE3yJIbTaThI
BJIaACCT HaBbIKaMH IMPOBCPKHU u OLCHKU

pe3yJabTaTOB  JIADOPATOPHOTO  HCCIICAOBAHUS B




Kon n HaumeHoBaHre HHIUKATOpa

Pe3ynbrarel 00y4eHHs MO JUCITUTIIIMHE

o0JacT  OLEHKH  B3aMMOCBS3M  COCTOSHUS
MHKPOOPTaHU3MOB ¢ (haKTOpaMy BHEUTHEH cpeibl

OIIK-5 CnocobeH y4acTBOBAaTh B CO3JIaHMM M PEANM3ALUU HOBBIX METOJOB U TEXHOJOTHH B
o0JsracTu Mpo(hecCHOHANBHON IS TETbHOCTH

NOIIK-5.1.

3HaeT NPUHITUITBI COBPEMEHHOM
OMOTEXHOJIOTHH, TPHEMBI T€HETHIECKON
WHXEHEPUHU, OCHOBBI HAHOTEXHOJIOTUH U
MOJIEKYJISIPHOTO MOJEIUPOBAHMSL.

3Ha€T MHUKPOOMOJIOTUYECKHUE OCHOBBI  PabOTHI
COBPEMEHHBIX OMOTEXHOJIOTUYECKUX MPOU3BO/ICTB,
WCIIOJIb30BaHNE MMPUMEHEHHsI OaKTepUil B KAUYECTBE
OMOJIOTUYECKOTO areHTa, OCHOBBI T'€HETHYECKUX
TpaHchopmarui OakTepuit u BHPYCOB,
yIBTPaMUKPOCKOIIMYECKOE CTPOCHUE MHUKPOOHOMH
KJICTKM ¢ BHPYCHOW YacTHIIBI B KOHTEKCTE
HAaHOOMOTEXHOJIOTHH,  MOJICKYJSIDHBIE ~ OCHOBBI
cTpoeHusi W (QYHKIHUHA OaKTEpUATBbHBIX CHUCTEM
MEXaHU3MOB ISl UX MOJICIIUPOBAHUS

yMEET UCI0JIb30BaTh COBPEMEHHBIE MTPEICTABICHUS
MEXaHHu3MaxX HACJICACTBCHHOCTH W H3MCHYHMBOCTHU
OakTepuil B yueOHOM M HaAyYHO-HUCCIIEA0BATEIIbCKOM
ACATCIIbHOCTH, IMPUMCHATH 3HAHUA 0
MHKpOOpTraHnu3Max KakK HOCHTPAJIbHOM arcHTe
COBpPEMEHHBIX OMOTEXHOJIOTUN

BJIaJICET HAaBBIKAMM IIPAKTUYECKON MHTEPIIpETALUU
TEOPETUYECKUX 3HAHUM B 00JIACTH COBPEMEHHOM

OMOTEXHOJIOTHH, IIPUEMOB TE€HETUYECKON
VHKEHEPUH, OCHOBBI HaHOOMOTEXHOJIOTUH,
MOJIEKYJISIPHOIO ~ MOJEIMPOBAHUA, a  Takke
OCHOBHBIM MTOHSATUHBIM anmnapaTroM

MHUKPOOHOJIOTUH, CIIOCOOHOCTBIO MCII0JIb30BaTh €T0
Ha IIPaKTHUKE

HOIIK-5.2.

YMeeT UCIIons30BaTh B
npodeccnoHaNbHOMN eATENbHOCTH
METOAbI aHAJIN3a U MO)IeJ'II/IpOBaHI/ISI
9KOJIOTUYECKHX MPOLIECCOB U
aHTpOHOFeHHOFO BOS)IefICTBI/ISI Ha )XUBLBIC
CHCTEMHEI.

3HACT IMPUHOUIIBI TIPOTHO3UPOBAHHUA W OLCHKU

OMOTEXHOJIOIMYECKON NEePCIEKTUBHOCTH
MHUKPOOHBIX INTAMMOB JJISI HCIIOJNBb30BAaHUS B
COBpPEMEHHBIX OMOTEXHOJIOTMYECKUX
IIPOU3BOJICTBAX

yMeeT B J1a0OpaTOpPHBIX YCIOBHSIX OIEHUTH
CBOICTBa OAKTEPUATHHOTO IITAMMA B YACTH OIICHKU
TEXHOJOTHYHOCTH

BJIAJICET  HABBIKAMU  IIPOBEPKM U  OLICHKHU
OMOTEXHOJIOTHYECKON  MEpPCIEeKTUBHOCTH IS
HMCIOJIb30BaAHUSI B COBPEMEHHBIX
OHMOTEXHOIOTHYECKUX MIPOU3BOJICTBAX
1a00PaTOPHBIMU METOAAMH

NOIIK-5.3.
Biageer HaBbIKaMU IPAKTHYECKOTO
IIPUMEHEHHUs] 3HAaHUU IIPU CO3/1aHUU U

3HA€T OCHOBHBIE TMPUHIUIBI OMOOE30MACHOCTH
MPOU3BOJICTB, CBSI3AHHBIX C MCIOJIb30BAaHUEM
OHMOJOTMYECKOr0 areHTa

yMEeT  CTepUIbHO  OCYIIECTBISATH  0a30BbIE
omepanu ¢  MHUKpPOOUOJIIOTHYECKUMHU areHTaMu




Kon n HaumeHoBaHre HHIUKATOpa

Pe3ynbrarel 00y4eHHs MO JUCITUTIIIMHE

pealn3ai HOBBIX OMOJIOTHYECKUX
METO/IOB ¥ TEXHOJIOTHH.

(OakTepuanbHBIMH  KYJIBTYpPaMH)  C
TpeboBaHMi OMOOE30MTaCHOCTH

y4EeTOM

BJIaJICCT HAJUICKAIUMH HaBBIKAMH JIaOOPAaTOPHOU
MHUKPOOHOJIOTUYECKOW paboThl € peanu3aruei
0a30BOr0 MPHUHIHIIA OM00E30MACHOCTH

61/IOMCI[I/IL[I/IHLI W MPOMBIIIJICHHOCTH.

OIIK-9 Cnocoben pa3pa6aTBIBaTB " IIPOBOJUTHh AOKIMHHUYCCKHUEC HUCCICAOBAHNA W UCIBITAHUA
JICKApCTBCHHBIX CpPCIACTB U OHMOJOTMYCCKH AaKTHUBHBIX BCIICCTB,
6I/IOp33JIaFa€MBIX MaT€pHraIOB, a TAKXKC FI/I6pI/I,Z[HHX MaT€pHraioB U KOHCTp}IKHI/Iﬁ I HY XK

OUOCOBMECTUMBIX H

HOIIK-9.1. [ToHnmMaeT NpUHITUIIBI
COBPEMEHHOM OMOTEXHOJIOTHH, TPUEMBI
TCHETUYECKON HHKEHEPHUU, OCHOBBI
HaHOOMOTEXHOJIOTUH, MOJICKYJIIPHOTO
MOJICJTUPOBAHUSI.

3HAeT HPUHIIATIBI paboThI OCHOBHOTO
MHUKPOOHOJIOTHYECKOT0 000pYI0BaHUS

yMEeT  CO3[aBaTh IUIAH  KCCICAOBAaHUH  H
pactpefessaTh  3aJa4d, B 3aBHCHMOCTH  OT

TUTAHUPYEMOTO K TIOJIyYEeHHUIO BUAA JTaOOpaTOPHOI
MHKPOOHOJIOTHYECKON HH(POPMAITHH

BJIaJICET HABBIKAMHU OPTaHU3alUMH JIA0OPATOPHOTO
UCCIENOBaHUs Ui  OLEHKH  COCTOSIHHSL U
BO3MOKHOCTH BOCCTAHOBJIEHHSI OMOpPECYPCOB

NOIIK-9.2. OnieHnBaeT u MpOrHO3UPYET
MEPCIEKTUBHOCTh OOBEKTOB CBOCH
poheCCUOHATILHOMN JIEATSITLHOCTH IS
OMOTEXHOJIOTHYECKHUX TIPOU3BOICTB.

3HAET AaCIHEKTHI OpUMEHEHHUs OHOATUKHM 11O
OTHOIICHHIO K OOBEKTaM MHUKPOOHOJOTHH —
OaKkTepusiM,  MHUKPOCKONMYECKMM  rpubam u
BUpycaMmM, a TaKke  MHKPOOHOJIOTHYECKHM
nporeccaM U OMOTEXHOJIOTHSIM, HMCIIOJIb3YIOIINM
KJIETKH KUBOTHBIX U YEJIOBEKa

YMEET ONpEeNATh ONTUMAIbHBIA pPEXUM yOUBKH
0TpabOTaHHOI'0 MUKPOOHOJIOTHYECKOT0 MaTepuasa

BJIaJICET HAaBbIKaMU yueTa TpeOOBaHHM OHMO3THUKH
pu paboTe ¢ MUKPOOPraHU3MaMHt

NOIIK-9.3. JleMOHCTpuUpYET BiajieHue
MprUeMaMH ONPeIeIeHUS
OHOJIOTNYECKOM 0€30I1aCHOCTH
MPOYKITUN OMOTEXHOJIOTUICCKUX U
OMOMEIUITMHCKUX TTPOU3BO/ICTB.

3HACT OCHOBHBIC nyTHn OCHOBHBIC nyTn
ONTHUMU3ALINU pereHus MMOCTaBIICHHOM
METOJO0JIOTUYECKON 3aJ]a4M, CITIOCOOECH KPUTHUECKU
OLICHMBATh Pa3BUTHE HAy4YHBIX HJAEH B LIEIEBOU
MpeAMETHOM 001acTi

YMECT CTPOUTH IJIaH na60paT0pH0ro HUCCICIOBaHUA
Ha OCHOBAHUWH NUCXOJHO UMCIOIIUXCA U OIICPATUBHO
MOIII/I(bI/II_[I/IpOBaHHBIX MCTOANYCCKUX ITPUCMOB

BJIaZICECT aKTyaJlbHbIMU MI/IKpO6I/IOHOFI/I‘IeCKI/IMI/I
HaBBIKaAMH

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabO0Thl 00y4atOIINXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y‘{C6HLIM IIJIAHOM.

I/IH)]I/IKaTOpI)I JOCTHXXECHUA

KOMIIETEHIIUN

cuuTarTCid CHOPMHUPOBAHHBIMU  IPH

AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06quHI/I$I.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnipenesiennie TPYA0EMKOCTH TUCHUIJIMHBI 110 BUIaM padoT

OOmiast TpyA0EMKOCTh AUCIUILUIMHBI cocTaBiisieT 4 3aderHbie enauHuilpl (144 gaca), ux
pacmpeneneHye mo BujaaM padoT MpeICTaBIeHO B TaOJIUIIE




Bunsl padot Bcero ®dopma 00yueHus
4acoB OuHasi
3 cemecTp
(gackl)

KonTakTHas padoTa, B TOM 4ncJie:
AynuTopHbIe 3aHATHSA (BCero):
3aHATHsI JICKIIMOHHOTO THIIA 16 16
71a00paTOPHBIE 3aHATHS 34 34
MPaKTHYECKUE 3aHATHS
CEeMHHApCKHE 3aHSTHS
Wuas koHTaKTHas padora:
Kontpoib camocrostesnsHoi pabotsl (KCP) 3 3
[Tpomexytounas arrecranus (MKP) 0,3 0,3
CamocTosiTesIbHAsi padoTa, B TOM YHcJIe: 55 55
Pedepar/acce (moaroToBka) 15 15
CamocrosiTesibHOE U3y4YeHUE paszenos,
caMoOToAroToBKa (MpopaboTka W TMOBTOPEHHE
JICKIIMOHHOT 0 MaTepHaja U MaTepuaa yueOHUKOB 15 15
u  y4eOHbIX  mOcOOMWiH,  NOArOTOBKAa K
J1a00paTOPHBIM 3aHATHSIM, KOJUJIOKBUYMaM U T.JI.)
Brmmonaenne WHIWBAIYATbHBIX 3aIaHUH 15 15
(OArOTOBKA COOOIICHHH, MTPE3CHTAIIHIA)
IToAroToBKa K TEKyIIeMy KOHTPOJIIO 10 10
KonTtpoJsb:
IToaroToBka K 9K3aMeHY 35,7 35,7
Oo0mas gac. 144 144
TPYA0EMKOCTh B TOM YHCJIe 53,3 53,3

KOHTAKTHas padora

3a4. efl. 4 4

2.2 CopepxxaHue TUCHHUILINHBI
Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Paznensl (TeMbl) AUCHUIUIMHBL, H3y4yaeMble B 3 cemecTpe (2 Kypee) (ouHast popma o0yueHHs)



Konngectso yacos
Breayaur
No HammenoBanwne paznenos (Tem) AyauropHas opnyai
Bcero pabota
pabora
J 113 JIP CPC
MuKpoOHOIIOT S KaK HayKa — ONpeesIeHue, pa3/ieieH e 110
Ha3HA4YEHHIO 1 00bexTam. [lonokeHne u poiab MUKPOOPTaHU3MOB
1. B JkKHBO#1 mpupope. VicTopus pa3BUTHS MUKPOOHOIOTHIECKUX 12 2 - 4 6
IIpeICTaBICHUH U METONOB. Brlnatomuecs ydeHble —
MHKpPOOHOJIOTH.
Mopdoomnorus u nuTosorus mpokapuoT. CTpoeHne
2. OakTepuanbHOM KieTkd. Kileroynas creHka, MeMOpaHHbIE U 13 2 - 4 7
HeMeMOpaHHbIe OpraHesibl. MexaHu3Mbl OIBHKHOCTH.
CrpoeHne reHeTHYecKoro ammnapara oakrepuii. OcoOeHHOCTH
3. HACIIEACTBEHHOCTH U U3MEHYHMBOCTH. | eHeTH4eckue 13 2 - 4 7
pexoM6OuHaruu. OO1TIe IPHUHIUIBI TeHETHUYECKOH HH)KEHepUH.
3aKOHOMEPHOCTH POCTa U Pa3BUTHSI MUKPOOPTaHU3MOB,
4 KyJIbTHBUPOBAHHE, BIMSIHUE BHEIIHNUX (PaKTOPOB Ha 13 5 3 4 7
' KHU3HEACATEIHHOCTh MUKPOOPraHM3MOB. OCHOBBI 9KOJIOTUH
GaxTepHii.
[TpuHIMTIBI KyJIBTUBUPOBAHUS MUKPOOPIaHU3MOB B
5. ma00paTOPHBIX YCIOBUAX. AMIapaThl 1 METOJUKH 13 2 - 4 7
KyJIbTUBUPOBaHHUS.
Mertaboa13M MUKpPOOpPraHu3MoB. MHOroo6pasue crocooos
6. JKU3HH OaKTepuil. DJIEKTPOHTPAHCIOPTHOE U CyOCTpaTHOE 13 2 - 4 7
¢ochopunmpoBanne. DOTOCHHTE3 U XEMOCHHTE3 IIPOKAPHUOT.
7 Y4yacTue MUKpOOPraHU3MOB B KPYTOBOPOTAaX OCHOBHBIX 13 ) B 4 7
' OHOTEHHBIX IEMECHTOB.
3 [TprHIMTBI cucTeMaTHKy MpokaproT. [loHaTre Buna y 6axrepuii. 15 5 B 6 7
' OCHOBHBIE TPYIIIBI TETEPOTPOGHBIX OAKTEPHIA.
HUTOI'O no pasdenam oucyuniurvl 105 | 16 34 55
KoHnTposb camocrosTenbHoit paboTsl (KCP) 3
[Mpomexyrounas arrecrauusi (MKP) 0,3
[ToaroroBka K dK3aMeHy 35,7
OO6mas TpyJI0€MKOCTh N0 JUCIUILTNHE 144

[Tpumeuanue: JI — nexmuu, [13 — npaxktudeckue 3austus / cemunapsl, JIP — maGoparopHbie

3andaTus, CPC — camoctosiTenpHas paboTa CTyJeHTa

2.3 Coaep:xanue pa3iesioB (TeM) THCHUILIAHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaumenoBanne pazaeia

JKaHue pasjena (TeEMbI
(Temb) Conep ¢ pasaena ( )

®dopma TeKyIero
KOHTPOJIS

1. |MukpoOGuonorus kKaxk
HayKa — OTpe/ieIeHue,
paszeneHue 1o
Ha3HAYCHHIO U
o0bekTaMm. [Tonoxenue u
POJIb MUKPOOPTaHU3MOB
B )KMBOH NPHUPOJIE.
Hcropus pazBuTus

[IpeaMer W 3agadM MHMKPOOMOJIOTHMH, €€ MECTO M poOjb B
COBPEMEHHOU Ouonorun. Huddepenunanns
MHUKpOOHOJIOTHYECKOH HaykW 10 [elsiM M 00beKTaM
nccnenoBanus. OCHOBHBIE pa3zienbl MUKPOOHOIOTHH. 3a1a4n
MHKPOOHOJIOTHYECKON HAyKW. 3HAYCHHEe MUKPOOHOJIOTHUHN ISt
pa3BuTUsl  (PU3MKO-XMMHYECKOH OHOJIOTMH, MEAUIMHBI U

CeNbCKOro Xo3saicTBa. OTKpeITHE MHUKPOOOB JIeBEeHTyKOM W

b

MHUKPOOHOIIOTUIECKHAX
MIPECTaBICHUMN U
MeTOJI0B. Brigaronuecs
YYCHBIC —
MHKPOOHOJIOTH.

paboThl TEpBBIX HCCIeNOBaTeIed MHUKPOOPTaHM3MOB. Jlym
[TacTep u ero 3HaYeHHE B Pa3BUTHH MUKPOOHOJIOTHH. Penienne
BOIPOCAa O CaMO3apPOXKACHHM JKU3HH. YUeHHE O OpOXKCHHHU.
PaGoter Ilactepa mo wusyueHuro Ooje3Heil BUHA W IUBA.
PazpaboTka [lacrepoM HaydHBIX NMPUHIMIOB HPO(UIAKTHKH

nHpeKuMoHHbIX 3a0oneBanuii. Pobept Kox u ero 3Hauenue B




pa3BUTHH MUKpoOmosiornu. 3HadyeHune pador P.Koxa mms
pa3sBUTHSL MUKPOOMOIOTHYECKON TeXHUKH. OCHOBHBIE 3TAIlbI
pa3BUTHA oOmeit MHUKPOOHOIOTHH. PaboTst
C.H.Bunorpanckoro, M. Bbeitepurka, B.JI. OmensHckoro u
JIpyrHux uccienoBaTesiell. ' 1aBHbIe HaNpaBIeHUsI COBPEMEHHOM

MHKPOOHOJIOIHH: JKOJIOTHYECKas, MPOMBIIICHHAS
(TexHuueckas), MeNULUHCKas, caHUTapHasd. [eHeTHdeckas
UHXeHepHs OaKTepui.
Mopdomnorus u Pazmepsr u Qopma OakrepuanbHBIX KieTok. OOmas
LIATOJIOT U IPOKAPUOT.  (XapaKTEPUCTUKA CTPOCHHUS GakTepHUanbHON KJICTKH.

Crpoenne
OaKTepHaIbHOMN KIIETKH.
Knerounas crenka,
MeMOpaHHBIC U
HeMeMOpaHHBIE
oprasesuibl. MexaHu3Mbl
IIOABHUKHOCTH.

Knerounas crenka Oakrepuii. CTpoeHHe, XUMUIECKUH COCTaB,
(GyHKOMN KJIETOYHOW CTeHKH. bakrepum 06e3 KICTOYHOH
cTeHKH: L-(opmer OakTepuii, MUKOIIIa3Mbl. CIM3HUCTHIE CIIOH,
Karcynsl M 4exnbl y Oakrepmit. VX XuMudeckuit coctaB u
3HaueHue. JXKrytuku y O6akrepuii pasmepsl, Gpopma, cTpoeHue,
YHCIO W  B3aUMOPACIONIOKEHHE. MeXaHu3M JBMKEHHS
KryTHKOB. BopcuHku (pumOpuu), ux omimuus ¥ (GyHKIUH.
[uromna3maTuyeckass MemOpana. Ee XxuMuueckuil cocras,
¢byHKIMH.

CTPYKTYpHI y Oaktepwii 1 uX ¢yHKIUU. Pubocomsr Oakrepui,

CTpOCHHUE, BHyTpukierounsle  MeMOpaHHbIE
UX CTPOCHHE, XUMUYECKUH cocTaB, (yHKIHU. CyObeanHUIIBI
pubocom. [lomucomsl. DHAOCTIOPH! W APYTHE  TOKOSIIHAECS
¢dopmbr  Oaktepuii. CTpoeHHE 3HAOCIOP M TPOIECC UX

(opMupoBaHus. 3HAUYCHNE FHIOCHOP y OAKTEPHH.

Crtpoenue
TCHETUYECKOTO amrapara
6aktepuil. OcoOeHHOCTH
HACJIEJICTBEHHOCTH U
HU3MEHYHBOCTH.
l'enernyeckue
pexkomOunanuu. Obuue
MIPUHIUITBI TEHETUYECKOM
WH)KCHEPHH.

Oco0OeHHOCTH CTPOEHHS SIACPHBIX SKBUBAJICHTOB y OaKTEpHId.
BakrepuanbHas XpoMocomMa M €€ CTPOCHHUE. Otnuuus
HYKJICOUZOB OakTepuil oT siaep dykapuoT. [Lmasmumbl |S-
9JIEMEHTHl M TPAHCIO30HbI. [ eHeTHueckre pPeKOMOMHAIMU Y
GakTepuii. MexaHN3M BKIIOUESHNUS TEHETHYECKOTO MaTeprasa B
OakTepuaibHyI0 XpoMocoMmy. TpaHcdopmanust y OakTepHid.
Omnesrtet ['puddurca. [pupona tpanchopmupyromero paxkropa
U MEXaHU3M TpaHCc(HOpPMAIUH.

Tpancnoykmust y  OakTepwuii.
crnenududeckas TpaHcaykiuus. Kowbproramus y OakTepwid.
Ilonmosoit  daxtop (F-

3HaveHne TpaHCHOPMAIHH.

Hecneunduueckas  n
1a3MyuIa), €ro JoKalu3amus B
OaxTepHaidbHOIl KJIeTKe W cBoiicTBa. [losyueHue mTamMMOB-
HPOAYIEHTOB AJSI MUKPOOHBIX OHMOTEXHONOTHH. VMCTOUHMKH

IEJIEBBIX T€HOB JJIsl TEHETUYECKOH NHKeHepruu OaKkTepuil.

3aKOHOMEPHOCTH pPOCTa
U pa3BUTUS
MHUKPOOPTIaHU3MOB,
KyJIbTHBUPOBaHHE,
BJIMSIHHE BHELIHUX
(akTOopoB Ha
KHU3HE/IEATETBHOCTh
MHUKpPOOPTaHU3MOB.
OCHOBBI 9KOJIOTHH
GakTepuid.

Poct u pazButre Gakrepuii. Turbl pa3sMHOXEHHUS. MeXxaHU3M
y Oaxtepuii. BHekmerouHoe
MUTATENbHBIX IIpoHukHOBEHUE

IIMTaHHUA nepeBapuBaHne

BELIECTB. NIUTATEJIbHBIX
BEIIIECTB Yepe3 IIa3MaTHIecKyro MmeMOpany. PocT u pa3sutue
MUKpOOpranusmoB. llepuonudyeckoe U HENpPEpPBIBHOE
KyJIbTUBHUPOBaHHE. 3aKOHOMEPHOCTH POCTa YHCTBIX KYJIBTYP
OaxkTepwii TpPU TMEPHOIUYECKOM KyIbTUBHUpOBaHWU. KpuBas
pocta. KynsTBUpoBaHue Mukpooprann3moB. HakonurennbHble
KYJbTYPBL.

IIpuHiun snekTUBHOCTU. YHCTBIE KyJNBTYpbI

MHUKpPOOPTaHU3MOB. THITBI
Aytotpodsl U reTepoTpodbl. THITBI ayTOTPOGHOTO MUTAHUSL.

®oto- n xemoayrorpodsl. OpraHoTpodsl H JIUTOTPODEL.

[MATaHUA Yy MHUKPOOPTaHU3MOB.

Bocemb cmoco0oOB KH3HH TNPOKAPUOT. BiMsSHWE BHENTHHX
(daktopoB (Temmeparypa, pH u np.) Ha KHU3HEAEATEILHOCTH
Oaktepuil. BriusHMe Temmeparypsl Ha poOCT OakTepui.
Hcnonp3oBaHre BBICOKMX TEMIEpaTyp Jjis CTepUIIU3ALNU.




Mertonsl crepwimsanud. IlacTepuszanus W THHOATA3AINAS.
[IpumMeHeHNE B METUITMHE M TPOMBIIUICHHOCTH.

[IpuHuns
KyJIbTHBUPOBAHUS
MUKPOOPTaHU3MOB B
mabopaTOPHBIX
yCIOBUAX. AnnapaTsl U
METOJIUKHI
KyJIbTHBUPOBAHHUSL.

Hcrounukn yriepona, ucmonbzyemsle OakrepusMu. [lonsTue
CBIppE B MHUKpPOOHOIOTHIECKOH  MPOMBIIIICHHOCTH.
TexHosorns OMOTEXHOJIOTUUECKOTO MIPOU3BOACTBA KOPMOBOTO
Oenka. MICTOYHMKH a30THOTO NMUTAHUS Y MHKPOOPTaHU3MOB.
dakropsl pocta. IIporotpodsr n aykcorpodsl. Mcrounnku
cepsl U Qocdopa. OCHOBHBIE THUIBI CPel, NPUMEHIEMBIX B
Mukpobuosoruu. PacrmpeneneHue mo Ha3Ha4YEHUIO, COCTaBy,
KoHcUCTeHIMH. OCHOBHBIE TpPEOOBAHUS K THTATEIHHBIM
cpenaM M NMPUHINIBI UX KOHCTPYHPOBAHUSA. 3aKOHOMEPHOCTH
pocTa  YHCTBIX  KYJIBTYp MHUKpPOOPTaHI3MOB pu
MIEPHOANIECKOM KyJIbTHBUPOBAHHH. Kpusas pocTa
MIEPUOANIECKON KYIbTYpPBI, 0COOCHHOCTH OTAENBHBIX (as3.

Merabonu3m
MHKPOOPTaHH3MOB.
MHoroo6pa3ue croco6oB
JKU3HU OaKTepuil.
DNEeKTPOHTPAHCIIOPTHOE
U cyOcTpaTHOE
dochopunupoBanue.
®DoToCUHTE3 U
XEMOCHHTE3 ITPOKAPHUOT.

OHepreTndyeckuif oOMeH y OakTepuii M ero cBs3b C
KOHCTPYKTUBHBIM. OCHOBHBIE ATAITbl paCIEINICHUS YTIIEBOOB.
OtHomienne MUKpOOOB K kucinopony. Ilytm nomydenus
SHEPriH B aHA’POOHBIX M a’dpOOHBIX YCIOBUAX. AHa’poOHOE
pacmieruienne yrieBogoB. CyOcTpaTtHoe (ochopuianpoBaHue.
I[Iyte OwmOpena-Meiieproda u Opyrue HadalubHBIE MTYTH
aHa’pOOHOTO pACIICIICHUS YIJIEBOJOB. JHEpPreTHdYecKas
3G (QEKTUBHOCT,  aHA3POOHOTO  PACIICIICHHS  TJIFOKO3BI.
[onsatne o OpoxeHwsx. KoHeuHple TPOAYKTHL Buisl
OporkeHH. MacITHOKUCIIOE U TPONMOHOBOKKCIIOE OPOXKCHUS.
I'omodepmenTaTBHOE M TeTepo(epMEHTATUBHOE OPOIKEHUSL.
Wx Bo3Oyaurenu. IlpakTuyeckoe mnpuMeHeHHE. A’poOHOE
pacuienieHue MUPOBUHOTPATHOM KHUCJIOTHI. Huxn
TPUKapOOHOBBIX ~ KHCJIOT,  TIEPEHOC  DJIEKTPOHOB U
okucimTenbHoe (ochopunanpoBanue. Beixon sHepruum Impu
a3pOOHOM pACIIEIIEHUH YTIIeBOIOB. A3poOHOE U aHa3poOHOe
JBIXaHWEe Y TPOKapuoT. Buapl aHa3poOHOrO ABIXaHUS U €ro
3HaUeHHe. XEMOCHHTe3Mpylomue Oakrepuu. X OCHOBHBIE
TPYIIIBIL. MexaHu3m XEMOCHHTE3a. Pabotsr
C.H.BuHorpajackoro Imo H3Y4EHHIO XEMOCHHTE3HPYIOUINX
GaxTepuil.

VYuactue
MUKPOOPTaHU3MOB B
KpPYTOBOPOTaX OCHOBHBIX
OMOT'€HHBIX JJIEMEHTOB.

Posib  MHUKpPOOpPraHM3MOB B OHOJIOTHYECKOM KPYTOBOPOTE
BeIIeCTB B mpupoxe. Kpyroeopor yriepoga B HpHUpOJE.
Duxcauua CO2 B Tmporeccax (oOTo- M XEMOCHHTE3a.
Beienienne  yriekucnoTsl NPH  pacnajie  LeJUIIoIo3bl |
YTIE€BOAOPOAOB. KpyroBopor  a3ora B  mpupoze.
AMMOHHMOUKAIUS W MHKPOOPTaHU3MBI, €€ BBI3BIBAIOIIHE.
Hurpudukanumns 1 BeI3bIBAIOIINE €€ MUKPOOPTaHU3MBbl. PaboThI
C.H. Bunorpamckoro mo BBIACICHHIO HUTPU(UKATOPOB.
Henurpupukanus. ANAMMOX — XuMu3M u OHOIOTHIECKHIA
CMBICIT ITpOIiecca, CTPOSHUE TNIAHKTOMHIIETOB, POJIb B BOJHBIX
3KOCUCTEMAX. Muxkpobuosorudeckas (hukcarust
atMocdepHoro azora. CBOOOIHOXHUBYIIHE a’poOHBIE U
aHa’poOHble a3oTdukcaTopbl. KiryOeHbKOBBIE OaKTepuH, HX
XapaKTepUCTHKA,  B3aUMOOTHOWIEHHS  C  pPacTCHHSIMH.
Y noOpeHust Ha OCHOBE a30THUKCUPYIOIIMX MUKPOOPTaHU3MOB.
MUKpOOHOE  OKHCIIEHHE  Cepbl U ee COCOUHEHMH
(POTOCUHTE3UPYIOIINMHU u XEMOCHHTE3UPYIOLIINMHU
OaKTepHSIMH. Boccranosnenune cynb(haToB
MHKpPOOPTaHU3MaMH, €ro NPUYMHBI U 3HadeHue. Kpyrosopot




ceppl B mpuponme. DortorpodHble OakTepum W HX
¢doTocuHTeTHYECKHMI ammapar. MexaHu3M OaKTepHaIbHOTO

¢orocurTeza. OTnuans GoTocuHTE3a OAKTEPHH M PACTCHHM.

dorocuHTE3UpYIOIIME 3€JCHBIE W IypIypHBIE CEpHBIC
Oaktepmn, WX XapakTepucTuka. OCOOCHHOCTH CTPOCHUS,
LUTOIUIa3MAaTHYECKUE  BKJIIOYEHUS  Cepbl, HUX  pOJb.

doTocuHTE3UpYONME MypIypHbIE HECEpHBbIE OaKTEepHH, UX
xapakrepuctuka. JIoHOpbl Bojopoaa y (OTOCHHTE3UPYIOIINX
HecepHbIX Oaktepuit. @unym "Linanobakrepun", cTpoeHUe UX
KJIETOK U TOJIOKEHHE B CHCTeMe opraHu3MoB. OcoOeHHOCTH
¢dorocuHTe3a y nmaHOOaKTepwil. MHKpOOHOE pazIoKEeHHE
Kpaxmana, NeKTHHAa W JApYrux yrieBomoB. llpakTudeckoe
3HaYEHHE TpoIeccoB. A3poOHOE W aHadpOOHOE pa3lOKECHHUE
MHKPOOpPTaHU3MaMH KJIETYaTKH (LeJUTI0N036l). Bo3Oyaurenn
nponeccoB. Ckomnp3simue OakTepuy. XEMOCHHTE3HPYIOIIHE
CepHble M THOHOBBIE OakTepuu. KX posbp B mnpupojae u
MexaHu3M  xemocuHTe3a. JKenesobakrepuu. OCHOBHBIC
MpeACTaBUTeNId rpynmbl. Yexospyarbie Oakrepuu. PaboThI
C.H.Bunorpaackoro u H.I'.Xonoanoro

[0 U3YUYEHUIO

xKene300aKkTepuit.

[TpuHOMIIBI CHCTEMATHKH
npokapuort. Ilonstue
Buja y OakTepuil.
OCHOBHBIE T'PYTIITHI
reTepoTPOPHBIX
OaKTepuid.

[lonoxxeHne  MHUKPOOPTaHWU3MOB B JKHBOH  HpPHPOJE.
[TpoxaproTHBIE ¥ 9yKaPHOTHBIE MUKPOOPTAHU3MBI, HMPU3HAKA
CXOJCTBA W OCHOBHBIC pa3nuuus. OCHOBHBIC IPUHIUIIBI
TAaKCOHOMHH MPOKAPHOT M €€ MECTO B COBPEMEHHOM

OMONIOrMYecKon CUCTEMAaTHKE. duioreHeTU4YECKas
cUcTeMaTHKa MpoKapHoT. [Ipu3Haku GakTepHii, yUuTHIBaEMbIE
npH ux kinaccudukaruu. [loHsTHE O BUJE, KYJIBTYpPE U LITAMME
MonekynasipHO-T€eHEeTUYECKHE

OakTepuil. METO/IbI

uneHTHGUKaIUK  OakTepuil. Y CTaHOBIICHHE BUJIOBOU

NPUHAUICKHOCTH ~ MHKpoopraHusMa. (OCHOBHBIE — TPYIIIBI
reTepoTpodHbIX Gaktepuid. Crmpoxersl. CTpoeHHE CIIUPOXET
Ipyrux — OakTepuit.
npencrapute’a. CriupaibHble H H30THYThIe OakTepun. Pumym

Kak HauOojee W3ydYeHHas TIpymma

n HUX OTINYHA oT OCHOBHEIE

"[IpoTeobakrepus”

MUKPOOPIraHU3MOB. CemeiicTBa sHTEpoOaKTepuii,

nceBgoMoHan , BuOpuoHoB. Duiaym  "OUPMUKYTH".
XapakTepucTHKa CTAQHUIOKOKKOB U OaIiIT. AKTHHOMUIIETHI U
cxonHele ¢ HUMH Oaktepuu. CTpoeHHE KIETOK M CIIOCOOBI
pa3MHOXeHHs1 akTHHOOakTepuid. I[IpakTHueckoe 3HaYEHHE.
Pukkercun w xmamuaum - ocobas Trpyrma MHKpOOOB-

napasuToB. ]_[I/IKJ'I Pa3MHOKCHUA.

2.3.2 3aHATHA cCeMUHAPCKOro Tuna (J1adopaTtopHblie padoThl)

HaunmenoBanue paznena
(Tembr)

Temaruka 3aHATHI/PabOT

®dopma TeKyero
KOHTPOJIS

Mukpobuoorust Kax
HayKa — OTpefielieHue,
paszaerneHue 1mo
HA3HAYCHHIO U
ob0wexTaM. [lomoxxenne n
POJIb MUKPOOPTaHU3MOB
B ’KMBOII IpupoJe.
Hcropust pa3BuTHS

Mukpockonu4eckue MEeTOJbl HCCIEOBaHUs. 3HAKOMCTBO C
pabounM MECTOM H PEXUMOM pabOTHl B MUKPOOHOIOTHUECKOH
naboparopud.  MHKpPOCKONHMS  T'OTOBOTO  OKPalIeHHOTO
mpenapata — MasKa JpOXOKeH ¢ MpPUMEHEHHEM CyXoi u
MMMEPCHOHHOM CUCTEM.

JIP




MHUKPOOHOIOTUIECKUX
MpeACTaBICHUN U
MeTON0B. Brinaromuecs
YYEHBIE —
MHKPOOHOJIOTH.

MuxkpoOuoIorus Kak
HayKa — OIllpeieNieHue,
pazzienenue no
Ha3HAYEHUIO U
obwexTaM. [Tomoxxenne n
POJIb MUKPOOPTaHU3MOB
B KUBOMU MIPUpOAE.
HUcropus pazButus
MHUKPOOHOIOTHYCCKUX
MpeACTaBICHUN U
MeTON0B. Brinaromuecs
YUYEHBIE —
MHKPOOHOJIOTH.

[MpaBuna oOpamieHuss ¢ KyJbTypaMH MHKPOOPTaHH3MOB.
3HAKOMCTBO C OCHOBHBIMHM aHWJIMHOBBIMH KPACHUTEISIMH IS
OKpaIINBaHUs MUKPOOPTraHn3MOB. [ IpurorosieHue mpenapara-
Mas3Ka, OKpalIiBaHKUE ero MPOCTHIM CIIOCOOOM M MHUKPOCKOITHSL.
3HAKOMCTBO C MUTATEIbHBIMU CPEJAMU U UX TIPUTOTOBICHUEM.

JIP, K

Mopdonorus u
LIUTOJIOT YS! TPOKAPHOT.
CrpoeHue
GaKkTepuaTbHON KIETKH.
Knerounas crenka,
MeMOpaHHBIC 1
HeMeMOpaHHbBIE
oprasesuibl. MexaHu3Mbl
TOABHKHOCTH.

CI103xHBIE METOJIBI OKpAcKH. Mop(oI0Tnsi MUKpOOPTaHH3MOB.
Oxkpacka no I'pamy ¢ npUMeHEHHUEM KOHTpPOJEeH. 3HAKOMCTBO
¢ ocHOBHBIMH (opmamu Oaxtepmit. Oxpacka mo [pamy
cTa(hMIIOKOKKA, CapIIMHBI, MOHOOAKTEPHH, CTPENTOOALINILIEL.

JIP

Mopdonorus u
IIUTOJIOTUSI IPOKAPHOT.
CrtpoeHue
OakTepHuanbHOU KIIETKU.
Kiterounas cTenka,
MeMOpaHHBIC U
HeMeMOpaHHbBIe
oprasesisl. MexaHu3Mbl
HO/IBUKHOCTH.

W3yyenne  MOp(OJOTMHM  MHUKPOCKONHUYECKUX  I'pUOOB.
MUKpPOCKOIINYECKOE U3YUEHUE KOJIOHUM U CTPOECHUE OPraHOB
CIIOpOHOIIICHUs TipejicTaBuTenieir poxos Mucor, Aspergillus,
Penicillium. H3ydyenue ocoOeHHOCTEH CTPOCHUSI MHIENIUS
Pa3IMYHBIX MPEACTABUTENICH MUKPOCKOITIYECKUX TPHOOB.

JIP, K

Crpoenue
TeHETHYECKOTO arapara
Oaxrepuit. OcoOeHHOCTH
HACJIEeJICTBEHHOCTH U
WU3MEHYHMBOCTH.
I'enernueckue
pexoM6uHarmu. Oo1iue
NPUHLHUIIBI TeHETHYEeCKOU
WH)KCHEPHH.

Crpoenne MUKpOOHOH KJIETKH. BKIFOUSHNSI MUKPOOPTaHU3MOB.
crienManbHble MeTonbsl okpacku. Oxpacka crmop mo Kieiny.
CriocoObl BBISBICHHS Karcysn OakTepuil METoAoM AHTOHH.
Bromrouenns 6akrepuii. Oxpacka 3epeH BOJIIOTHHA.

JIP

Crpoenue
TEHETUYECKOTO armapara
Oaxrepuit. OcoOEHHOCTH
HACIEICTBEHHOCTU U
M3MEHUYMBOCTH.
I'eneTnueckue
pexomoOuHanuu. O0mIre
MPUHITAITEI TCHETHYECKOH
WH)KCHEPHUH.

Meronpl  KyJIbTUBUPOBAaHUS MHUKPOOPraHU3MOB. MeTonbl

CTCpUIIN3allHU. IIOCEB BO3AyXa OCAJOYHBIM METOJOM.

JIP, K

3aKOHOMEPHOCTH POCTa
pa3BuTHs
MHKpPOOPIaHH3MOB,
KyJIbTHBUPOBaHHE,
BJIMSTHUE BHEIIHUX
(axTOpOB Ha
KU3HEACATEIBHOCTh
MHKpPOOPI'aHH3MOB.

KynbTypanbHble cBONCTBA MUKPOOPraHU3MOB. Brigenenue
YHCTON KyJIBTYPHI U3 MUKpO(dIops! Bo3ayxa. [loctaHOBKA
OTIBITA [0 HAKOIICHNIO aHa3POOHBIX MUKPOOPTaHU3MOB.

JIP




OCHOBBI PKOJIOTHHU

OakTepuii.

8. |3akoHoMepHOCTH pocTa 1| MeTobl BbAICIEHHS YUCTBIX KYJIBTYP MUKPOOPTaHH3MOB. JP, K
pa3BUTH H3yyenune aHa’poOHBIX MUKpoopranu3mMoB. [loctanoBka
MUKPOOPTaHU3MOB, OTIBITOB 110 HAKOIUICHUIO aMMOHHA(DUITHPYFOIINX,

KylI-THBUPOBAHMUE, HUTPUDHIMPYIOMHX U CyTb(aTpe Iy Iupyomux
BIAMSHUC BHCIIHIX MHKPOOPTaHHU3MOB.

(hakTOpOB Ha

KHU3HEACATEIBHOCT

MHKpPOOPTaHU3MOB.

OCHOBBI 9KOJIOTHH

OaKTepHi.

9. |[IpuHIUIBI [IpeBpaleHre a30TUCTHIX BEIIECTB B IPUPOJE IPU y4aCTUU JIP
KyJIbTHBUPOBAHUS MHUKPOOPI'aHH3MOB — aMMOHH(UIIUPYIOLIIHE
MHKPOOPTaHHU3MOB B MUKpOOpraHu3Msbl. IlocTaHOBKA OIBITA 10 HAKOILJICHUIO
J1abOpPaTOPHEIX JNEHUTPUDUIMPYIOINX, a3POOHBIX M aHAPOOHBIX
YCAOBUSAX. ATMAPATEL M | 11110 71030pa3aratoliX MUKPOOPTaHH3MOB.

METOTUKH
KYJIbTUBUPOBaHHSI.

10. |I[IpuHimms! W3yyenue nenurpudukaropos Ha cpene ['mnpras. [locranoBka JIP, K
KyJIbTHBUPOBAHUS ONBITA IO HAKOIJICHHIO CBOOOJHOXKMBYIINX a’pOOHBIX |
MHKpPOOPTaHHU3MOB B aHa’pOOHBIX  a3oT¢ukcaTtopoB. [locTaHoBKa ombITa IO
1m1abopaToPHBIX HaKOIUICHUIO OaKTEPH IIMKJIA CEephI.

YCIOBUSIX. ATmapaTsl 1
METOJIUKH
KyJIbTHBUPOBAHMUS.

11. |Mertabomm3m Wzydenne cBOOOTHOKUBYIINX U CAMOHMOTHYECKUX JIP
MHUKPOOPTaHU3MOB. a30T(1)I/IKcaT0pOB. ITocTaHoBKa ombITa IO HAKOIUICHUIO
MHuoroo6pasue crioco60B | roHOBBIX GaKTepHil.

JKU3HHU OaKTECPHil.
DNEeKTPOHTPAHCTIOPTHOE
U cyocTpaTHOoe
dhochopunupoBanue.
DoTOCUHTE3 U
XEMOCHHTE3 TIPOKAPHUOT.

12. |Metabonmm [IpeBpaleHue BelecTB B IPUPOIE IPHU yIaCTUU JIP, K
MHUKPOOPIraHH3MOB. MHUKpoopranm3MoB. Hurpugukaropst. A>poOHbIe
MHoroo6pasue crnoco60B |iemmo030pa3pyaroNie MEKPOOPraHH3MBL.

JKU3HU OaKTEepHil.
DJeKTPOHTPAHCIIOPTHOE
u cyOcTpaTHoe
(bochopunuposanue.
DoTOCUHTE3 U
XEMOCHHTE3 IPOKAPHOT.

13. |Yuactue AHa’pOOHBIE TEIUTIOJIO30Pa3PYIIAIOIINE U a30THUKCUPYIOIIHE JIP
MHUKpPOOPIaHU3MOB B MHUKPOOPTaHH3MBI.
KPYrOBOPOTaX OCHOBHBIX
OMOTEHHBIX HJIEMEHTOB.

14. |YuacTtue Muxkpoopranusmsl, OKUCIAOLIE cepy. Muxkpockonus JIP, K
MHUKPOOPTaHU3MOB B cepoOaKTepuii ¢ HAKOITUTENBHON KyJIbTYpbl BuHOTpasckoro B
KpyroBOpOTaxX OCHOBHBIX |na3naBIeHHOMN KaIljle U ¢ OKPAaCKOW BOJHBIM (PYKCHHOM.

OMOTreHHBIX SJIEMEHTOB. |J[3yyenpe THOHOBBIX GAKTEPHii W3 HAKOMHTENLHON KYJIBTYDbL.

15. |YyacTue ®doTtoTpodHbIe OaKTEpHUH, OKUCIISIONINE COSTUHEHHS Cephl Ha JIP
MHUKpPOOPIaHU3MOB B cpene Ban-Huns. Bakrepun, BoccranaBiauBaromue cyibhaT Ha
KPYrOBOPOTaX OCHOBHBIX |cpene ITocTreiiTa.

OMOTEHHBIX HJIEMEHTOB.
16. |[Tpunimmns! cucremarnky |KoandecTBeHHBIH yueT OakTepHil B BOAHBIX 00bEKTaXx. JIP, K

npokapuot. [Tousitre
BU/A y OaKTepHil.
OCHOBHBIE TPYIIIBI

MukpoOHOIIOTHYECKUH aHAIN3 BOABI METOJIOM Pa3BEICHU.




reTepoTpPOHBIX

OaxTepHil.
17. |[Ipunimmns! cuctemaruky |[KonudecTBEHHBIN yueT OakTepuil B BOAHBIX 00bEeKTax. Yuer JIP
npokapuort. Ilonarue pe3ynbpTaToB nocesa no Koxy. torosoe 3austue.

BUja y GakTepuil.
OCHOBHBIE TPYTITBI
reTepoTpOHBIX
OaKTepHi.

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
koiokBuyM (K), rectuposanue (T) u T.1.

2.3.3 lIlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBble paboTsl HE IPELYyCMOTPEHbI

2.4 llepeyeHb y4eOHO-MeTOAMYECKOr0 00ecneYeHUs AJIs1 CaMOCTOATEIbHOH padoThl
00y4YaIIMXCS N0 JUCHUILINHE (MOYJII0)

[epedyeHp yueOHO-METOAMIECKOTO OOECIICUCHHUS TUCIIUILINHEI 10
Ne Bun CPC BEITIOTHEHUIO CAMOCTOSATEIEHOW PaOOTHI

1 |Hamucaunue pedeparos Merouueckue peKOMEHIAIUH [0 OPraHU3alud CAMOCTOSITEILHON PaboThI
CTY/IEHTOB KadeIpbl TeHETUKH, MUKPOOHOJIOTHH 1 OHOXHUMUH,
yTBepkaeHHbIE Kadempoii mpoTokoa Ne 07 ot 21.03.2025

2 |IoaroroBka Metoaudueckie peKOMEHIALNH 10 OPTaHM3aIHH CAMOCTOSTEIHON paboThI
MYJIBTHMEIUMHBIX CTYAEHTOB Kadeapsl TeHETHKH, MUKPOOHOJIOTHH U OHOXHMHUH,
npe3eHTaun yTBepxkIeHHbIe Kadeapoit mpoTokoa Ne 07 ot 21.03.2025 r

3 |CamomnoaroroBka Mertoanueckne PeKOMEHIAIMU 10 OPTaHMU3AIUd CaAMOCTOSITEIbHONW PabOoTHI

CTYACHTOB Ka(be;[pm IT'CHCTUKU, MI/IKpO6I/IOHOFI/II/I n 6I/IOXI/IMI/II/I, YTBEPKIACHHBIC
kadeapoii nporokoa Ne 07 ot 21.03.2025 ¢

VY4eOHO-MeToIMYecKhe MaTepualibl Ui CaMOCTOSTEIbHOM pPabOoThl OOydaroIIMXCS M3
YuCiIa MHBAJIUAOB | JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocTaBisitoTcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUUYEHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JUig au1 ¢ HapyLIeHUSIMU 3PEHUS:

—B Me4YaTHOM (popMe yBeIMUEHHBIM HIPU(TOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

Jlnist a1 ¢ HapyIIEeHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA.

Jljig U1 ¢ HapyHIeHUsIMA OIIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0ydaronuxcs.

3. Oopa3oBaTe/jibHbIe TeXHOJOTMH, NPUMeHsieMble NPH OCBOEHHU JAUCUHUILIUHBI
(Momy.Jist)
[Tpu peanu3zauu yueGHOU pabOTHI IO OCBOEGHUIO Kypca "MUKpoOHOIOTHs” NCHOIB3YIOTCS
COBpPEMEHHBIE 00pa30BaTebHbIC TEXHOJIOTHH:
¢ UHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
® IIPOCKTHBIE METO/bI O0YUCHHUS;
® HCCIIEI0BaTEIbCKUE METO/Ibl B O0YUCHUH;



e mpobiaemMHOE 00yueHue

Cemectp | Bun HUcnonbzyemele WHTEPAaKTHBHBIC oOpazoBarenbHble | KomnuecTBo
3aHATHUS TEXHOJIOTHH 4acoB
(JL, JIP, I13)

3 JIP pabota B MaJbIX TpyIMax C LEJNbI0 00CYXIeHHS OTBETOB Ha | 16

MPEUIOKEHHBIE ISl CAMOCTOATENBbHOW paboThl BOIIPOCH IO

TeMe 3aHATHS.

KOHTPOJIMPYEMbIE TPETOIaBaTeIeM AUCKYCCHH M0 TEMaM:

1. Ponb u Mecto Mukpobuonorun. Mcropus
MHKPOOHOIIOTHH.

2. Mopdonorus ¥ TUTOIOTHA TPOKAPHOT.

3. Ctpoenne o 0COOCHHOCTH T€HETHIECKOTO anrapara
Oakrepuii. [ eneTnueckue pekomOunanmu. O0me
MPUHIHUITE] TeHETHYECKON HHKEHEPUH.

4. 3aKOHOMEPHOCTH POCTa M Pa3BUTHUS MUKPOOPTaHH3MOB,
KYJbTUBHUPOBAHUEC, BIIMAHNEC BHCIIHUX (baKTOpOB Ha
KHUBHEACATCIbHOCTh MUKPOOPTaHNU3MOB. OCHOBEI
9KOJIOTHH OaKTEepUH.

5. IIpuHUUIIBI KyJIETUBUPOBAHUS MUKPOOPraHU3MOB B
71a00paTOPHBIX YCIOBHAX. ANIIIAPATHl H METOIUKH
KyJIbTHBUPOBAHHSI.

6. MeTtabomu3M MUKpOOpraHm3MoB. MHOTOOOpa3ue
cnoco0oB xmu3Hu OakTepuil. [pixanus (a3poOHOE U
aHa’poOHbBIC), OPOKECHUSI.

7. YuacTue MUKPOOPTaHHU3MOB B KPYTOBOPOTaX OCHOBHBIX
OMoreHHBIX 371eMeHTOB. L{MKIbI a30Ta, cephl, Kenesa,
yriaepoaa.

8. [IpuHUIMTBI cUCTEMAaTHKH TPOKApUOT. OCHOBHBIE TPYIIIIHI
reTepoTpoHBIX OaKTepuii.

Hroro 16

Jns M1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEIYCMOTPEHA OpraHU3aLMs

KOHCYJIbTAllM} C UCIIOJIb30BAHUEM DJIEKTPOHHOM ITOYTHI.

4. OuneHo4yHble CpeaACTBAa UIsi TEKYLIEro KOHTPOJA YCIEeBAeMOCTH H
NMPOMEKYTOYHOH aTTecTalu

OrneHouHBIE cpelcTBA MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUH 00y4aromuxcsi, OCBOMBIIMX IporpaMmMy y4eOHOU quciuminHel "Mukpobuonorus'.

OneHouHbIE CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpHaibl JUIsl IPOBEACHHS TEKyLIero
KOHTPOJIA B (opMe3aluThl MPaKTHUECKOW paboThl, YCTHOrO ompoca, pedepara, nokiana-
IPE3eHTAIMU 110 TPOOJIEMHBIM BOTIPOCaM, U MPOMEKYTOYHOM aTTecTaluM B (hopMe BOIIPOCOB K
IK3aMEHY.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIA TeKyLIel U MPOMeKYTOYHOM aTTecTaluu



HaumenoBanne OLCHOYHOI'O

Kon v HanMeHOBaHuE CpCACTBa
PesynpraTel 00yueHNS 10 JUCIUIIINHE -
HHAHMKATOpa Texymmii IIpomexxyToun
KOHTPOJITb as aTTecTays
NOIIK-1.1. 3HaeT TEOpeTHYEeCKHMe OCHOBHI  omeHKH | JlaboparopH |Bompocsr Ha
TToHuMaeT TeopeTHYeCKHUe MHUKPOOHOTO onopazHooOpasus, 0JIb | asg pabora 1 sk3aMmene 1-5
P
OCHOBBI MUKPOOHOJIOTHH, 6ropasHoobpasus B HOAZICPKaHHH
BHPYCOIIOTHH, GOTAHHKH KPYTOBOPOTOB OHMOTCHHBIX 3JIEMEHTOB B
2 2
300I0THH, a TKKe POITh 6uocdepe, MECTO U POJIb MUKPOOPTaHU3MOB B
GHOMOIHYECKOrO OCHOBHBIX OMOT€OXUMHUYECKUX IIUKJIAX;
yMEEeT UCIIOIb30BaTh OLEHKY MHKPOOHOTO
pa3sHo00pa3us KaK BEeIyIIEro
N O0ropa3HO0Opa3us B ONMPEICICHUN COCTOSTHHUS
(akTopa ycToiunBOCTH .
p OHOLIEHO30B;
KHBLIX CHCTEM 1 GHOChEpEHI B BJaJiceT HaBbIKAMHU J1TaDOPAaTOPHOM OLIEHKH
HCIIOM. MHKPOGHOTO 6HOpa3sHO00pasus
HOIIK-1.2. 3HaeT TEOpeTHUecKre MNpUHIMMIBI MeTonoB | JlabopaTtopHn |Bompocsl Ha
IIpumeHsieT B HAOJIOICHUS, uaeHTUUKamY, | ast padbora 2 | sk3amene 6-10
HpO(i)eCCI/IOHaJILHOI?'I KHaCCI/I(bI/IKaHI/H/I, u KYJIbTUBUPOBAHUSL
JeSATETLHOCTH METOIbI MHKPOOHOJIOTMYECKHX O0BEKTOB (OaxTepuit,
HAGIIO e HHs MHKPOCKOIIMYECKUX TpHOOB, BHPYCOB) B
9
WIeHTHbKAHE, 71a00PATOPHBIX 1 MPOMBIILIEHHbBIX yenoBuAx;
yMeeT  OCYIIECTBISITH B J1abOpaTOpHOM
kinaccupuKaIum, u
TIPaKTHKE METOJIBI HaOmoaeHNS,
KyJIbTHBUPOBAHUSI
6 6 uAeHTUUKALUH u KyJIbTUBUPOBAHHUS
MOJIOTHICCKUX OOBEKTOB B OakTepuii B 1aDOPaTOPHBIX YCIOBUSX;
TIPUPOJHBIX M TAOOPATOPHBIX | prancer  Ga3soOBBIME MHKPOOHOIOTHYECKUMH
yCI0oBUAX. 11a00paTOPHBIMU HaBBIKAMH
HOIIK-1.3. 3HaeT OCHOBHBIE IyTH B3auMmojeicTBus | JlaboparopH |Bompocer Ha
AHBanusupyer MHUKPOOHOJIOTHIECKAX ~OOBEKTOB JApYyr ¢ | as pabora3 | sx3amene 11-
B3aMMOJIeiiCTBHE Opranu3MoB | APYTOM H CO Cpejioil oOuTaHus, 15
PasIMUHBIX BUIOB IPYT C yMEEeT UCIIOJIb30BaTh MHKPOOHOJIOTHYECKUE
JPYTOM H €O CpEJIoit METOJIbI OLICHKH B3aUMO/ICHCTBUS
i — MHUKpPOOPIraHU3MOB JIpyI C JpPYyroM U C
MIPUPOJHON cpesioit;
BJIJICET HABBIKAMU OLEHKU B3aHMOJICHCTBUS
MHKPOOPTaHU3MOB JPYT C IPYTOM U CO Cpeior
oOuTaHus
HOIIK-1.4. 3HAeT OCHOBHBIE ITyTH MHKpoOHosormyeckoit | JlJaboparopa |Bompocst Ha
VaacTByeT B paboTax M0 | OLEHKH COCTOSHHS OKDY:KalOIIEH Cpesl; ast pabora4 | skx3amene 16-
MOHHTOPHHTY, OIlCHKE | YMEET HWCIOJbh30BATh OaKTEPHOIOTHICCKUE 20
COCTOSTHHS OKpy Karomeil | METOIB! I OLIEHKH COCTOSIHMS MPHPOJHON
cpenbl 1 0XpaHe OnopecypcoB. | CPelbl,
BIIaiceT HaBbIKaMU PabOTHI Ha JJAGOPATOPHOM
00Opy/ZIOBaHMM  JJISl  OLIGHKH  COCTOSIHUS
NIPUPOAHON Cpefbl
UOIIK-2.1. 3HAaeT TPUHIUIBI pabOThl OCHOBHBIX cucTeMm | JlaGopatopH | Bompocwsl Ha
JleMOHCTPHPYET BiIajeHHe JKH3HEOOECIICUeHHsT ¥ TOMEOCTATHYECKOW | as pabora 5 | sk3amene 21-
OCHOBHBIMH THIIAMH PETYJIAINN KU3HEHHBIX (YHKINH Y OaKTepHid: 25
3KCHEIUIIMOHHOTO U MOp(bOHOFI/HO, CTpPOCHHUC, MeTab0I3M
Ha6opaT0pHoro MTPOKAPUOTUICCKUX OHMOJIOTHYECKUX
060pY/I0BAHHSL. 00BEKTOB, 0COOEHHOCTH OCHOBHBIX
SHEPreTHYecKnx  mporeccoB  (OpoxkeHws,
JBIXaHMsI, XeMO- ¥ (POTOCHHTE3) OaKTepHii;
yMEET OpHEHTHUPOBATHCS B COBPEMEHHBIX
METO/IMYECKUX MOAXO0JaX, KOHIENIHIX |
npobnemax  Qu3MONOTMH, IMTONOTUM U
OMOXMMHUHM MUKPOOPTaHU3MOB,;
BIazeeT HaBBIKAMH OpTaHM3aINH
71a00paTOPHOTO MCCIEAOBAHNUS




HaumenoBanne OLCHOYHOI'O

Kon v HanMeHOBaHuE CpCACTBa
PesynpraTel 00yueHNS 10 JUCIUIIINHE
HHAHMKATOpa Texymmii IIpomexxyToun
KOHTPOJITb as aTTecTays
NOIIK-2.2. 3HaeT TMPUHIUIBI OIEHKH B3amMocBs3u | JlaboparopH |Bompocsr Ha
[Nonnmaet ocobeHHOCTH (pU3NOTIOTHYECKOTO cocTosHUSA | ast pabora 6 | ’k3ameHe 26-
BEIOPaHHOTO 0OBEKTA MHKPOOPTaHU3MOB c ¢baxTopamu 30
po¢eCCHOHATBHOM OKpYyXarollen cpepl;
JeATEILHOCTH, YCIOBUS €T0 yMeeT KPUTHYECKH aHaJIM3UPOBAThH
coJiep)KaHusl ¥ pabOThI C HUM | MOJyYeHHbIE B  Mpolecce J1adopaTopHOM
C y4eTOM TpeOOBaHUH JIeATEIbHOCTH PE3YJIbTaThI;
OMOATHKY. BJaJiCET HaBBIKAMU TIIPOBEPKH U  OLCHKH
pe3yibTaToB J1abopaTOPHOro HCCIECIOBAHMS B
00JIaCTH OIIGHKM B3aMMOCBSI3U COCTOSIHUS
MHKPOOPTaHU3MOB C (hakTOpamMu BHEUTHEH
cpensl
HOIIK-2.3. 3HaeT TMPHUHIUIBI ITOCTAaHOBKHU dSKcnepuMenTa | JlaboparopH |Bompocsr  Ha
AHanu3upyeT 1 KpUTHIECKH JUIS. MEKPOOHOJIOTHYIECKOH OIIEHKH COCTOSIHUS | ast pabora 7 | sk3amene 31-
OILIEHMBACT PA3BUTHE HAYYHBIX | IIPUPOTHOI CpEmbl; 35
nzeH, Ha OCHOBE HMCIOIINXCS | yMEET HCIOJIb30BaTh MHKPOOHOIIOTHYECKHE
pecypCOB COCTaBIISIET IUIaH METOABI UII MHKPOOHOJIOTHYECKOH OIIEHKH
peLICHHs TOCTABJICHHOM COCTOSIHUS IIPUPOJHOU CpEibl;
3aJa4u, BI)I6I/IpaeT u BJIaaACCT HaBBIKAMH pa6OTI:I Ha COBpPCMCHHOM
MOAUGUIHPYET 00OpyIOBaHUM  JJIsI  OLCHKH  COCTOSIHUS
METOIUYECKHUE NTPUEMBI. IIPUPOJHON Cpeabl
HOIIK-2.4. 3HACT TOJIXO0IbI MUKPOOHOIOrHIecKoi oneHku | Jlaboparopn | Bompocekr  Ha
Hcnonb3yer B | COCTOSIHHSI IPUPOJHOI Cpeabl; as pabora 8 | sk3amene 36-
npodeccHoHaNBLHON YMEET OpHUEHTUPOBATbCA B COBPEMEHHBIX 40
JICATEIbHOCTH ~ COBPEMEHHOE | METOJMYECKHX MOAXO0JaX, KOHIENIHIX |
o0opynoBaHHE B TOJNEBBIX M | mpoOmemax  (U3MONOTMH, IMTONOTHH U
71a00paTOPHBIX YCIIOBUSIX, | OMOXMMHUU MHKPOOPTaHU3MOB,;
00OCHOBBIBAET MOCTABJIECHHBIC | BIaJEeT HaBBIKAMHU OpTaHM3aINH
3a71a4u B KOHTEKCTE | JJabOpaTOPHOTO MCCIICAOBAHNUS
COBPEMEHHOTO COCTOSTHHS
POOIIEMEL.
HOIIK-4.1. 3HAeT NMPHUHIMIBI PabOThl OCHOBHBIX cucteM | JlaGopatopH | Bompocsl Ha
Croco6eH OleHHBATh JKH3HEOOECIeUeHHsT M TOMEOCTAaTHYeCKOW | as pabota 9 | sx3amene 41-

OHMOIIOTHYECKYTO H
9KOJIOTHYECKYTO
0e30IMacHOCTh Ha
MOJIEKYJISIPHOM, KJIETOYHOM,
OpraHU3MEHHOM U
MOMYJISIITUOHHOM YPOBHSIX

peryJsiliuK *KU3HEHHBIX QyHKIMH y OakTepuid:

MOp(]OJIOTHIO,  CTpPOEHHUE, MeTabon3m
HPOKAPHOTUUECKHUX OHMOJIOrYeCKUX
00BLEKTOB, 0COOEHHOCTH OCHOBHEIX
SHEpPreTHYeCKUX  IpoleccoB  (OposkeHws,

IBIXaHUS, XeMO- H (POTOCHHTE3) OaKTepHid;
yMEeT OpUCHTHPOBATHCS B  COBPEMCHHBIX
METOJUYECKUX IOAX0JaX, KOHICIIUAX U

npo6neMax (1)I/ISI/IOJ'IOFI/II/I, OUTOJIOTUN u
OHOXHUMHH MUKPOOPraHU3MOB;,
BJIaacCT HaBbIKaMH OpraHn3anuvun

J1a00PaTOPHOTO UCCIICTOBAHUS

45




HaumenoBanne OLCHOYHOI'O

Kon v HanMeHOBaHuE CpCACTBa
PesynbTaTel 00y4eHHS [0 TUCHHUIUINHE
HHAHMKATOpa Texymmii IIpomexxyToun
KOHTPOJITb as aTTecTays

NOIIK-4.2. 3HaeT TMPUHIUIBI OIEHKH B3amMocBs3u | JlaboparopH |Bompocsr Ha
[Nornmaet npuHIUIEI paboThl | (PHU3HOIOTHIECKOTO cocrosHUs | ast pabora 10 | sx3amene 45-
OCHOBHBIX CHCTEM MHKPOOPTaHU3MOB c ¢baxTopamu 50
XKn3HeoOeceYeHNs 1 OKpY>Karoleil cpers;
rOMEOCTaTHYECKON PEryJIsiiuy | yMeeT KPUTHYECKH aHaJIM3UPOBAThH
KM3HEHHBIX QyHKIUH y MOJy4YeHHbIE B mpolecce JabopaTopHOU

pacTeHHH U Y KHUBOTHBIX,
CHOCOOBI BOCIIPUSATHS,
XpaHeHUs U epeaadn
uH(MOPMALUH, OPUCHTUPYETCS
B COBPEMEHHBIX
METOJMYCCKHX TIOIX0aX,
KOHIICTIIMAX H IPodIemMax
(U3HOIOTHH, LIUTOJIOTHH,
OMOXUMUH, OMO(PUIUKH.

JeSITeIbHOCTH PE3yNbTaThl;

BlIaJIeeT HAaBBIKAMU IIPOBEPKU U  OLEHKHU
pe3yibTaToB J1abopaTOPHOro HCCIECIOBAHMS B
00JIaCTH OIIGHKM B3aMMOCBSI3U COCTOSIHUS
MHKPOOPTaHU3MOB C (DakTOpaMu BHELIHEH
cpensl

NOIIK-4.3.

BBISIBISIET M KPUTHUYECKH
aHaJIM3UPYET B3aUMOCBSI3b
(U3HUOTIOTHUECKOTO
COCTOSIHUS 00BEKTA C
(akTopamu OKpyKaroIei
Cpesl.

3HaeT  IOCTaHOBKU
MHUKPOOHOJIOTTYECKOH
NIPUPOAHON Cpeabl;
yMeeT HCIIOJIb30BaTh MHUKPOOHOJIIOTHUECKUE
METOJBl JUIi MHKPOOHOJIOIMYEeCKOH OLIEHKH
COCTOSIHUS IIPUPOJHOU CpEibl;

BJIaJIeeT HAaBBIKAMH PAaOOTHI HA COBPEMEHHOM
000py/IOBaHMM  JJIsI  OLIGHKH  COCTOSIHUS
IIPUPOTHOM cpeabl

OKCIICPUMCHTA JJIA
OICHKH  COCTOSAHHA

JlabopatopH
ast pabota 11

Bompocel  Ha
sKk3ameHe 51-
55

HOIIK-4.4.

[Ipumensier
IKCIIEPUMEHTALHBIE METOIBI
U TEOPETHYECKHUE MOJISITH JIst
OLIEHKH COCTOSIHUS >KUBBIX
00BEKTOB U BBISABICHUS
PHCKOB HUCIIOJIb30BaHHS
POy KIUH
OHOTEXHOJIOTUYECKHUX U
OUOMEIUIIUHCKUX
MPOM3BOJICTB HA
MOJIEKYJIIPHOM, KJIETOYHOM,
OpraHU3MEHHOM U
MOMYJISIIUOHHOM YPOBHSIX.

3HACT MPUHIUIIBI pa6OTLI OCHOBHBIX CUCTEM Y

OaKTepwii: Mop(hoIoTHIO, CTpOCHUE,
MeTaboIu3M MPOKAPUOTHIECKUX
OHOJIOTMYECKUX  OOBEKTOB, OCOOEHHOCTHU
OCHOBHBIX 9HEPreTUIECKUX MPOLIECCOB
OaKTepwit;

yMeeT KPUTHYCCKH aHATN3UPOBATh
NOJy4YCHHBIE B Mpolecce J1abopaTopHOI

JIeSTEIbHOCTH PE3YJIbTaThI;

BJIICET HABBIKAMH MPOBEPKH M  OLEHKU
pe3yNbTaToB JIAOOPATOPHOTO MCCIIETOBAHMS B
00JTacCTH OIIEHKH B3aMMOCBSI3U COCTOSIHUS
MHKpPOOPTaHU3MOB C (DakTOpaMu BHELIHEH
cpensl

JlabopatopH
ast pabota 12

Bompocer  Ha
9K3aMeHe 56-
60




Kona u nammeHnoBaunue
HHAWKaTOpa

PesynbraTel 00y4eHNs IO AUCIUIIIIHE

HaunMmeHnoBaHHE OLIEHOYHOTO
cpencraa

Texymmii
KOHTPOJIb

IIpomexyToun
as aTTecTalus

NOIIK-5.1.

3HaeT NPUHLUIIBI
COBPEMEHHOM
OMOTEXHOIOTUH, TIPHEMBI
TEHETUYECKON UHKEHEPUH,
OCHOBBI HAHOTEXHOJIOTHUH U
MOJIEKYJIIPHOTO
MOJIEITMPOBAHHS.

3HAaeT MHUKPOOHMOJIOTHIECKHE OCHOBBI PabOTHI
COBPEMEHHBIX OMOTEXHOIOTUIECKIX
MIPOM3BOJICTB, HCHOJIb30BAaHUE IPUMEHECHUS
OakTepuii B KauecTBE OMOJIOTMYECKOTO areHra,
OCHOBBI ~ TEHETHYECKMX  TpaHchopmanuii
OakTepuii u BUPYCOB,
YIBTPaMUKPOCKOITNYECKOE CTpOEHHE
MUKPOOHOH KIETKH W BHPYCHOW YaCTHIBI B
KOHTEKCTE HaHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHBIE OCHOBBI CTPOCHHUSI U (PYHKIIMI
OaKTepHaIbHBIX CHCTEM MEXaHH3MOB IS HX
MOJICTTHPOBAHHS,

yMeeT UCIIONB30BaTh COBpEMEHHbBIE
IpeaACTaBJICHUA MCXaHHU3Max
HacJIeCTBEHHOCTH U N3MEHYMBOCTH OaKTepHit
B yd4eOHOH W Hay4HO-HCCIIEAOBATEIbCKON
JCATCIBHOCTH, MPpUMCHATH 3HaHUA o
MHKPOOPTaHM3MaxX Kak IIEHTPAJbHOM areHTe
COBPEMEHHBIX OMOTEXHOJIOTHH;

BJaJeeT HaBBIKaMHU NPaKTHYECKOH
HUHTEpIpEeTalMd TEOPETUYECKUX 3HAHUM B
o0JlacTH ~ COBPEMEHHOM  OHMOTEXHOJIOTHH,
NIPUEMOB I€HETHYECKON MHIKEHEPHUH, OCHOBBI
HaHOOMOTEXHOJIOTHH, MOJICKYJIIPHOTO
MOJIENIMPOBAHMS, a  TaKKE  OCHOBHBIM
MOHATHHHBIM ~ alllapaToM MHUKPOOHOJIOTHH,
CIIOCOOHOCTBIO UCIIONB30BATh €I Ha IIPAKTUKE

JlabopatopH
as pabota 13

Bompocel  Ha
JKk3aMeHe 61-

62

HOIIK-5.2.

YMeeT ucnonb30BaTh B
poeCCHOHATBHOM
JESTEIIbHOCTH METO/IbI
aHaJIM3a U MOJIEIUPOBAHUS
9KOJIOTMYECKHX MPOIIECCOB U
aHTPOIIOTE€HHOTO BO3/IEUCTBUS
Ha KUBbIE€ CUCTEMBI.

3HAET IIPUHLMIIBI IPOTHO3UPOBAHUSA U OLIEHKHU
OHMOTEXHOJIOTHUECKOH HIEPCIEKTUBHOCTU
MHUKpPOOHBIX IITAMMOB JUIS HCIIOJIB30BAaHUS B
COBPEMEHHBIX OMOTEXHOJIOTUIECKIX
IIPOU3BOJICTBAX;

yMeeT B J1a0OpaTOPHBIX YCIOBHUSX OLECHUTH
CBOMCTBa OaKTEpPHUAIBLHOIO LITAMMa B YacTH
OLICHKHU TE€XHOJIOTUYHOCTH;

BJIaZiIcET HABbIKAMU IIPOBEPKU U  OLEHKH
OMOTEXHOIOTHYECKON MEePCHeKTUBHOCTH IS
HCIIOJIb30BaHUs B COBPEMEHHBIX
OMOTEXHOJIOTUUECKUX IIPOU3BOJCTBAX
71a00paTOPHBIMU METOIAMH

JlabopatopH
as pabota 14

Bompocel  Ha
sK3aMeHe 63-
64

HOIIK-5.3.

Brnaneer HaBbIKaMu
MPAaKTUYECKOr0 IPUMEHEHUS
3HaHUN MIPU CO3JaHUU U
peanu3any HOBBIX
OMOJIOTMYECKHUX METOIOB U
TEXHOJIOT .

3HAET OCHOBHBIE NPUHIUIIBI 0100E3011aCHOCTH
MIPOM3BOJICTB, CBSI3aHHBIX C HCIIOJIb30BaHUEM
OMOJIOrMYECKOT0 areHTa;

YMEET CTEepHJIbHO OCYIIECTBIATH 0a30BbIC
oIepanyy ¢ MUKpOOHOIOTHUECKUMH areHTaMH
(OakTepHaNBHBIMHM ~ KYJIBTYPAaMH) C YYETOM
TpeboBaHUil OM0OE30MaCHOCTH;

BJIAACCT HaJIC)KalIIuUMHU HaBbIKaAMU
1a00paTOpHON MUKPOOUOIIOTHIECKON pabOThI
¢  peamuzauueii  0a30BOro  MpUHIHKIA
6no0e30macHOCTH

JlabGopaTopH
ast padora 15

Bompocel  Ha
JK3aMeHe 65-
66




Kona u nammeHnoBaunue
HHAWKaTOpa

PesynpTaTel 00ydeHuUs 10 TUCTIATUTHHE

HaumenoBanne OLCHOYHOI'O

HOIIK-9.1. ITornmaer
MIPUHIUIBI COBPEMEHHOM
OMOTEXHOIOTUH, IPHEMBI
TEHETUYECKON UHKEHEPUH,
OCHOBBI HAHOOMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO
MOJIEITMPOBAHHS.

3HaeT  NPUHLOUIBI  PabOTBl  OCHOBHOTO
MHUKPOOHOJIOTHIECKOTO 000pyIOBAHHS;

yMeeT co3JaBaTh IUIAaH HCCICAOBAaHHH |
pacupeneniTh 3aladd, B 3aBHCHMOCTH OT

IUTAHUPYEMOTO K MTOJTYYCHUIO BUJIA
nabopaTopHOit MHUKPOOHOJIOTHYCCKOM
uHpOpMaIUHY,

BJIAZIEET HaBBIKAMU OpraHu3aIiu

71a00paTOPHOTO MCCIEAOBAHUS Uil OLEHKU
COCTOSIHUSI U BO3MOYXHOCTH BOCCTAHOBJICHUS
O6ropecypcoB

CpeAcTBa

Texymmii IIpomexyToun
KOHTPOJb as aTTecTanus
Jlabopatopr |Bompocst Ha

as pabota 16

JK3ameHe 67-
68

HOIIK-9.2. OnenuBaet u
MPOTHO3UPYET
MEPCIEKTUBHOCTh OOBEKTOB
CBOCH POQECCHOHATBHOM
JACATCIbHOCTU JIA
OUOTEXHOJIOTUYECKHUX
MIPOU3BOJICTB.

3HAeT aCMeKThl TNPHUMEHEHHS OHOATHUKH IIO0
OTHOIICHHWI0O K OOBEKTaM MHKPOOMOJIOTHH —
OakTepusiM, MHKPOCKONIMYECKHM TIpHOaM |

BUpycaM, a TaKke MHKPOOHOIOTHIECKAM
mporneccam u OMOTEXHOIOTHSIM,
UCTIONB3YIOMMM  KJIETKH ~ KHBOTHBIX U
YeJIOBeKa,;

yMEET ONpeAesATh ONTUMAJbHBI PpPEXKUM
yOUBKH 0TpaboOTaHHOTO
MHUKPOOHOJIOTHYECKOTO MaTepuaa,

BlIaJleeT  HaBBIKAMH  yuyeTa  TpeOoBaHUI

OMOATHKHM TIPH PabOTe C MUKPOOPraHHU3MaMH

JlabopatopH
ast pabota 10

Bompocer  Ha
sK3aMeHe 69-
70

NOIIK-9.3. JlemoHCTpHpYET
BJIaJICHHE IPHEMaMH
omnpeieNieHus OHOJIOTHYEeCKON
0e301acHOCTH NPOAYKIUH
OUOTEXHOJOTHYECKHUX U
OUOMETMIIMHCKHX
MIPOMU3BOJICTB.

3HAeCT OCHOBHBIC nyTH
OIITUMU3ALINU peuicHus MOCTaBJIECHHOMN
METO/I0JI0TUUECKO M 3a]a4H, crocodeH
KPUTHYCCKHU OICHUWBATh Pa3BUTHC HAYYHBIX
Wi B LIeJIeBON MPEeIMETHOM 00JacTH;

OCHOBHBLIC IIYTH

yMeeT  CTpPOMTh  IUIaH  JIabOpaTopHOTO
HCCIIEIOBAaHUSA HAa  OCHOBAHHUHM  HCXOJHO
HUMEIOINXCS u OTIePaTHBHO
MO (UIIMPOBAHHBIX METOANIECKHX
TIPUEMOB;

BIazeeT aKTyaJIbHBIMA

MI/IKpO6I/IOHOI‘I/I‘IeCKI/IMI/I HaBbIKaAMU

JlaGopatopH
as pabora 17

Bompocel  Ha
sk3ameHe /71-
77

TunoBble KOHTPOJILHBbIE 32 JaHNUSI UM HHbIE MATEPUAJIbI, HEOOX0AUMBbIE [IJISl OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XapPaKTEePHU3YIIIUX ITANbI
(popMupoBaHus KoMIeTEeHIIMI B IIpolecce 0CBOCHUA 00pa30BaTeIbHOI NPOrPaMMbl

ITepeyenb BOPOCOB /111 YCTHOTO KOHTPOJISA 3HAHUH CTY/ICHTOB:

Tema 1: MukpoOuoiorusi Kak HayKa — oOmpeJejieHHe, pa3iejieHHe M0 HA3HAYEHUI0 H
o0bexTam. IloJi0keHHe M POJIb MUKPOOPTaHU3MOB B KUBOH npupoae. Ucropus pazsurus
MHKpOﬁl/IOJIOFI/[‘{eCKI/[X HpeIlCTaBJIeHI/Iﬁ U ME€TOA0B. B])IllalOIlll/leCﬂ Y4€HbIC — MHKpOﬁPlOJIOFI/l.

BOHpOCLI JJIs1 IOATOTOBKH

1. Tlpeamer u 3amaud MUKPOOHMOIOTHH, €€ MECTO MU pPOJIb B COBPEMEHHOW OHOIOTUU.
Huddepennmanuss MHUKPOOHOJIOTHYECKONM HAyKd TO TEIIM W OOBEKTaM HCCIICIOBAHUS.
OcHOBHBIE pa3/iesIbl MUKPOOHOIOTHH.




2. 3amauyn MUKPOOHOJIOTHYECKON HAyKd. 3HAYCHHE MUKPOOHMOJOTHH IJisi pa3BUTHS (PU3UKO-
XUMHYECKON OMOJIOTHM, MEIUIUHBI U CEJIbCKOTO XO3SICTBA.

3. T'naBHble HampaBlICHHUS pa3BUTUS COBPEMEHHOH MHKPOOHMOJIOTHH: (U3HOIOTHYECKOE,
HKOJIOTHYECKOE, MOJIEKYIISIPHO-TE€HETHUECKOE.

4. TlomoxxeHME MHUKPOOPTaHW3MOB B JKMBOH mpupojae. lIpokapuOTHbIE W SyKapUOTHBIC
MHKPOOPTaHU3MbI; CXOACTBO U OCHOBHBIC pa3JInN4us.

Tema 2: Mopdosoruss u nuToJorusi npoxkapuor. CrpoeHue O0aKTepHAILHON KJIETKH.
Kierounass creHka, wmeMOpaHHble W HeMeMOpaHHbIe OpraHe/uibl. MexaHU3MBbI
MO/ABUKHOCTH.

BOHpOCH JJIA ITIOATOTOBKM

1. Pasmepsr u ¢Qopma OakrepuanbHbIX KieTok. OOmas XapakTepUCTHKAa CTPOCHUS
0aKTepHaIbHON KIETKH.

2. Kunerounas crenka 6akrepuii. CTpoeHHe, XUMHUUECKUI cOCTaB, PYHKINHU KICTOYHON CTEHKH.
bakrepun 0e3 kierouHoi creHku: L-opmbl Oakrepuil, MukomiazMbl. CIM3UCTBIE CIOU, KAIICYJIbI
U 4exJibl y 6akTepuil. IX xumuueckuii coctaB v 3HaYCHHE.

3. Kryrukum y Oaxtepuil pasmepsl, (opma, CTpOEHHE, YHUCIO M B3aUMOPACIIOJIOKEHHE.
MexaHu3M IBHKEHHS KTYTUKOB. Bopcunku (pumOpun), ux oTandaus u GpyHKIHH.

4. Iuromnasmaruyeckas MemOpaHa. Ee Xxumuueckuit cocrtaB, cTpoeHHe, (YHKIHH.
BayTpukierounsie MeMOpaHHBIE CTPYKTYPBI Y OaKTepHuid M UX (PYHKIIUH.

5. Pubocombl OakTepuil, HX CTpOCHHE, XHUMHUYECKUU cocTaB, (QyHkiuH. CyObeaTuHHIIBI
pubocom. [Tonucomsr.

6. OcoOGeHHOCTH CTPOEHHUS SIIEPHBIX SKBUBAJICHTOB y OakTepuil. bakrepuanbHas xpomocoma 1
ee crpoeHne. OTiIMuMs HYKJIEOMIOB OakTepuil oT saep sykapuoT. [Inaszmuasl. MHCceprnoHHbIE
DJIEMEHTHI U TPAHCIIO30HBI.

7. Onpocnopsl U Apyrue mnokosuecs Gopmsl 6akTepuil. CTpoeHHE dHIOCIOP U MPOIECcC UX
(dopmupoBaHus. 3HaUE€HHE FHAOCTIOP y OaKTepuil.

Tema 3: CTpoeHHe reHeTH4eCKOro annapara dakrepuii. Oco0eHHOCTH HACJIEACTBEHHOCTH H
u3MeH4uBocTH. ['eHermyeckme pexomOuHannu. OOmMe NPHHIUNBI TeHETHYECKOH
HNHKeHepHUH.

BOHpOCBI JJIs1 IOATOTOBKH

1. Tenernueckue pexkoMOMHaUMU Yy OakTepuil. MexaHM3M BKJIIOUYEHHS TE€HETHYECKOIo
Marepuala B 0aKTepHATbHYI0 XPOMOCOMY.

2. Tpaucdopmanus y 6axrepuit. Onbitsl ['pudpurca. [Ipupona tpanchopmupyromero pakropa
¥ MEXaHM3M TpaHchopManuu. 3HaueHHe TpaHCHOpPMAaIINH.

3. Tpancaykuus y 6axkrepuii. Hecrieruduueckas u cnenuduyeckast TpaHCAYKLHUS.
Konbtoranus y 6akrepuii. [Tonosoii gpakrop (F- mnazmuza), ero nokanusaius B 0akTepuanbHON
KJIETKE U CBOMCTBA

Tema 4: 3akoHOMEpPHOCTHM poOCTa M Pa3BUTHU MHKPOOPraHU3MOB, KYJIbTHBHPOBaHHUE,
BJMSIHHEe BHEIIHMX (PAKTOPOB HA IKU3HEACSATEIbHOCTb MHKPOOPraHu3sMoB. (OCHOBBI
JKO0JIOTMHU OaKTepuil.

BOHpOCBI JJIs1 IOATOTOBKH .

1. Pocr u pa3zButhe 6akTepuil. TUIBI pa3MHOXKEHUSI.
2. Mexanu3Mm nuraHus y OakTtepuil. BHekneTouHoe nepeBapyBaHME MUTATENbHBIX BEIIECTB.
[TpoHMKHOBEHUE MUTATEIHHBIX BEIIECTB UYepe3 MIa3MaTHYecKyto MeMOpaHy.



3. Tumbl muTaHUsA y MHUKPOOPTraHU3MOB. AyToTpodsl u rerepoTpodbl. Tumsl ayToTpodHOTO
nutanus. @oto- u xemoayrorpodsl. Opranorpodsl U uToTpodel. Bocemb cnocoOoB KuU3HU
IPOKapHOT.

4. PocT m pa3BuUTHE MHKPOOPraHu3MoB. lleproanyeckoe U HENpephIBHOE KYJIbTHUBHPOBAHHE.
3aKOHOMEPHOCTH POCTA YMCTBIX KYJbTYp OakTepuil IpH MEpUOJUYECKOM KYyJIbTUBUPOBAHMH.
Kpusas pocra.

5. KynbruBupoBanue  MukpoopraHu3moB.  HakonutenbHble — KynapTypbl.  [IpuHuImn
AIIEKTUBHOCTH. YHCTBIE KYJIBTYPbl MUKPOOPTaHU3MOB.

6. Mcrounuku yriepoaa, ucnoiab3yemble Oakrepusmu. [loHaTue ceipbe B MUKPOOHOI0IHUECKOM
IPOMBIIIJICHHOCTH.

7. VICTOYHMKM a30THOrOo MUTaHUs y MHKpoopraHu3smoB. DaxTtopbl pocta. [Ipororpodsr u
aykcotpodsl. Mictounuku cepsl 1 ocdopa.

8. OCHOBHBIE THUIIBI CPEJ], IPUMEHSIEMbIX B MUKpoOHosioruu. Pacnpeaenenue no Ha3Ha4eHUIo,
coctaBy, KOHCUCTeHIMH. OCHOBHBIE TpeOOBaHMSA K NMHUTATENBHBIM CpeJaM U TMPHHIUIBI HX
KOHCTPYUPOBaHUS

9. 3aKkOHOMEPHOCTH pOCTa YHUCTBIX KYJIbTYP MHKPOOPTaHMU3MOB TIpU MEPUOIUIECKOM
KyJIbTUBUpOBaHUU. KprBas pocTa nepuoaudeckoi KyabTypbl, 0COOEHHOCTH OT/IEJIbHBIX (a3.

10. Bnusiaue BHemHUX (hakTopoB (Temmepartypa, pH u ap.) Ha )KU3HEAEATEIILHOCTh OAKTEPHIA.
11. Bausaue TtemmepaTypbl Ha pocT Oakrepuid. Vcmonb3oBaHuE BBICOKUX TeMIepaTyp i
cTeprin3anui. MeToabl CTepUIH3aIny.

12. Ilacrepusauus u Tunaanu3anys. [lpumenenne B MeUIMHE U TPOMBILIUIEHHOCTH.

Tema 5: IIpuHIMOBI KYJIbTUBHPOBAHUSI MUKPOOPraHU3MOB B J1a00pPaTOPHBIX YCJIOBHSAX.
Annapartbl 1 METOAMKH KYJIbLTUBHPOBAHMUS.

BOHpOCBI JJI1 IOATOTOBKH

1. OcHOBHasi cxemMa U KOMIIOHEHTHI KYJbTHBHPOBAHMUS MUKPOOPTaHW3MOB B J1aOOpaTOPHBIX
ycnoBusix. OOopynoBaHue i TIIYOMHHOTO KYJIBTUBUPOBAHUS MHUKPOOPTAaHU3MOB, KIIETOK
pacTeHUH U KUBOTHBIX.
2. buorexHONMOrMYEeCKHEe TMPONECChl W amnmapaThl MEPHOJUYECKOTO U HEMPEPHIBHOTO
KYJIbTUBUPOBAHMUS.

Tema 6: MeraGoau3M MuxkpoopraHusMoB. MHoroo0pasmue cnoco00B KM3HM OakTepuii.
DJIEKTPOHTPAHCNOPTHOE U cyOcTpaTHOE (hochOPHINPOBAHHUE.

BOHpOCLI JJIs1 IOATOTOBKH

1. DOmuepreruyeckuii oOMeH y OakTepuil U €ro cBs3b ¢ KOHCTPYKTHBHBIM. OCHOBHBIE JTallbl
pacuIeTyIeHHs yTIeBOIOB.

2. OtHouleHne MUKpoOOB K Kuciopoay. [lyTu momyueHust SHEpriuy B aHa3pOOHBIX U a3pOOHBIX
YCIIOBHSIX.

3. Amna’poOHoe pacmieruieHue yrieoaoB. CybcrpatHoe pochopunuposanue. [yt ImO1eHa-
Meiieproda u apyrie HadanbHbIE TyTH aHAYPOOHOTO PACIICTUICHHS YTICBOAOB. DHEpreTHIecKas
3P PEKTUBHOCTh aHA3POOHOTO PACIICTUICHUS TIFOKO3BI.

4. Tlonarue o OpoxxeHusix. Koneunble npomykTsl. Bunpl Opokenuii. MacisHokucIoe U
IPOMHOHOBOKHUCIIOE OPOXKEHUS.

5. TomodepmentaruBHoe u rerepodepmeHTaTuBHOE OpoxkeHus. Mx  Bo3OyauTenu.
[TpakTHyeckoe MpUMEHEHHE.

6. AbdpoOHOe paciierieHue TUPOBHHOTPAIHONW KHCIOTHL. LUK TpUKapOOHOBBIX KHCIIOT,
NEPEeHOC AJIEKTPOHOB U OKHCIHUTENIbHOE (ochoprinpoBanue. Boixon sHepruu npu a’poOHOM
paclUIeNJICHUH YTIIEBOAOB.



7. AdpoOHOE W aHA’pOOHOE MABIXaHWE y MPOKAPUOT. BUIBI aHA’pPOOHOTO IBIXaHHS U €ro
3HAaYCHHUE.

8. dortorpodubic OakTepuu U UX (HOTOCHHTETHYECKUI ammapar. MexaHu3m OaKTepHabHOTO
¢dorocunTesa. OTimmunst HoToCHHTE3a OAKTEPHIA U PACTCHUH.

9. ®otocuHTe3UpYIOIIKME 3€JCHbIE U IYPHYpHBIE CEpHble OaKTepUH, UX XapaKTEPUCTHKA.
Oco0eHHOCTH CTPOCHUS, IUTOIIA3MATUYECKHUE BKIIFOUEHUS CEPBI, UX POJIb.

10. ®otocuHTE3UpYyIOLIUE MypIypHbIE HECEpHble OaKTepUH, HUX XapakTepucTuka. J(OHOpHI
BOJIOpPOJIa Y (POTOCUHTE3UPYIOIIUX HECEPHBIX OaKTEPUH.

11. ®unym "lmanobaktepun". CTpoeHHE MX KIETOK M IOJIOKEHHWE B CHCTEME OpPraHHW3MOB.
Ocobennoctu poTocuHTe3a y IMaHOOAKTEPUH.

12. Xemocunresupytoue 6aktepun. MIx ocHOBHBIE rpyIbl. MexaHu3M xeMocuHTe3a. PaboTsl
C.H.BuHOrpaacKoro 1no u3y4eHuto XeMOCHHTE3UPYIOMIUX OaKTepuil.

13. Hutpudunupyromnme 6akrepun. Padoter C.H.BuHorpaackoro mo ux BbIJCICHHUIO. 3HAYCHUE
HUTPUPHUKAIHH.

14. XeMOCHHTE3UpYIOLIUE CEepHbIE U THOHOBBIE OakTepuu. VX ponb B mpupoje U MEXaHHU3M
XEMOCHHTE3a.

15. JXKenezobaktepuu. OCHOBHBIE MpeICTaBUTENH Tpynmnbl. YexonpuaTeie OakTepuu. PaboThI
C.H.Bunorpazackoro u H.I'.X0JI0JHOTO 110 U3YYCHHIO JKeIe300aKTepHil.

Tema 7: YuyacTue MUKPOOPIraHM3MOB B KPYTOBOPOTAX OCHOBHBIX OMOT€HHBIX 3J1€MEHTOB.
Bormnpocs! 1151 OArOTOBKHU:

1. MukpoOHOe pa3noKeHHe Kpaxmasa, IeKTHHA U IPYTUX yrieBoAoB. [IpakTiuueckoe 3HaueHNE
MPOLIECCOB.

2. AspoOHOe W aHa’pOOHOE pA3IOKEHHUE MHUKPOOPraHU3MAMHU KJICTYATKH (I[EJUTIOIO3BI).
Boz0ynurenu npotieccoB. CKonp3siinue OaKkTepuu.

3. Ponp MUKpPOOPraHW3MOB B OMOJIOTHYECKOM KPYTOBOPOTE BEIIECTB B IPUPOJIE.

4. Kpyrosopot yrinepoaa B npupoge. @uxcauus COz B mpoueccax (oTo- U XEMOCHHTE3a.
BrienieHne yriiekucnoThl P pactiajie MeJITI0I03bl U YTIIEBOIOPOJIOB.

5. Kpyrosopot a3ora B npupojie. AMMOHU(DUKALIUS U MUKPOOPT'aHU3MBI, €€ BBI3bIBAIOLIIHE.

6. Hutpudukamus u BeBBBatomme ee MuKpoopranusmel. Pa6orer C.H. Bunorpanckoro mo
BBIJICJIEHUI0 HUTpU(PUKaTOpoB. JleHnTpudukanus

7. Muxkpobuonoruueckas uxcanus arMocdepHoro azora. CBOOOTHOXKHUBYIIHE adPOOHBIE U
aHa’poOHbIe a30TduKcaTopsl. Pons B mpupose.

8. KiyOenbkoBble OakTepuH, WX XapaKTEPHCTUKA, B3aWUMOOTHONICHUS C PACTCHHSIMH.
VY n06peHust Ha 0CHOBE a30T(HUKCUPYIOLINX MUKPOOPTraHU3MOB.

9. MukpoOHOE OKHUCIIEHHE Cephl U ee COeAMHEHMH (OTOCHHTE3UPYIOIIUMU U
XEMOCHHTE3UPYIOLUIMMHU OAKTEPHUSIMHU.

10. BoccraHoBnenue cynb(haToB MUKPOOPTaHH3MaMH, €ro MPUYHHBI U 3HaueHue. Kpyrosopor
cepsl B IPUPOJIE.

Tema 8: IIpuHuunsl cucrematuku npoxapuor. Ilonsitue Buga y 0akrepuii. OCHOBHBIE
TPyHNIbI reTepoTpodHbIX 0aKTepHid.

BOHpOCBI JJIs1 IOATOTOBKH .

1. OcHoBHBIE NPUHLUITBI TAKCOHOMUU MTPOKAPUOT U €€ MECTO B COBPEMEHHON OMOJIOTMYECKOM
CUCTeMAaTHKe. DKOJIOT0-Ppu3noaorndeckas 1 GuiioreHeTHIecKasi CHCTeMaTHKa TPOKAPHUOT.

2. [Ilpusnaku OakTepuii, yuuThIBaeMbIe NIpH UX Kiaccudukanuu. [lonsaTue o Buae, KyabType U
mITaMMe OaKTEpUi.

3. MonexyIsipHO-TeHETHUECKHE METObI UACHTU(DUKAIIMN OaKTepuid. Y CTAHOBIICHUE BHI0BOM
MPUHAJICKHOCTH MUKPOOpPraHU3Ma.



4. OcHoBHbIEe Tpynmnbl reTepoTpodHbIx OakTepmit. Crmpoxerbl. CTpO€HHE CIUPOXET M UX
OTINYUsS OT Apyrux 6akrepuil. OcHOBHBIE npencTaBuTe . CIUpanbHbIe U U30THYThIE OAKTEPHH.
5. @®unywm "[IpoTeobakTepus" kak HanOoJiee U3ydYeHHAs TpyIIa MUKpoopranu3mMoB. CemeicTra
SHTEPOOAKTEPHil, ICEBIOMOHA/T , BAOPHOHOB.

6. Ounym "OupmMukyTh". XapaKTepUCTHKa CTA(QUIOKOKKOB M OAIlHILI.

7. OCHOBHBIE TpyNIbl TETEPOTPO(HBIX OaKTepHil. AKTHHOMHUIIETHI M CXOJHBIE CHHUMH
Oaktepun. CTpoeHHE KIETOK U CHOCOOBI pa3MHOXKEHHUs akThuHoOakTepuil. IlpakTHueckoe
3HauCHUE.

8. Puxkkercuu u xjgamuauu - oco0asi Tpymnmna MUKpoOoB-niapa3uToB. Lluki pasMHOKeHHUS.

Kpurepun oueHku:

Onenka «otTau4HO». OTBETHl Ha IIOCTABJIECHHBIE BOIPOCHI M3JIArarOTCsl JIOTHYHO,
[IOCJIEIOBATEIbHO M HE TpeOYIOT JIONMOJIHUTENbHBIX NOosACHeHUH. [lomHO packpbIBaroOTCs
IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY SIBICHUSIMU U COOBITHSIMH. [lenaroTcsi 000CHOBaHHBIE
BbIBOIbI. COOJII0JAI0TCSI HOPMBI JINTEPATYPHOH pedn

Onenka «xopoio». OTBEThI Ha IOCTAaBJIEHHbBIE BOIIPOCHI U3JIaratoTCsl CUCTEMATU3UPOBAHO
U IOClIeNoBaTeIbHO. Matepuan u3iaraercs yBEpEeHHO. PacKpbIThl NPUYMHHO-CIIEACTBEHHbIE
CBS3M MEX[Y SIBIICHUSMU U COOBITHSMH. J[eMOHCTpUpPYETCsl YMEHUE aHAIU3UpPOBaTh MaTepua,
OJIHAaKO Ha BCE BBIBOJIbI HOCAT apryMEHTHPOBAHHBIN U ToKa3aTenabHbIN Xapakrep. CobuonatoTes
HOPMBI JIUTEPATYPHOU peUH.

OneHka «yZOBIETBOPUTENIBHO». JIOMyCKAlOTCA HapyLIEHHs B IOCIENOBATEIbHOCTU
U3JI0KeHUsA. HermomHo pacKpbhIBalOTCS NMPUYMHHO-CICACTBEHHBIEC CBSI3W MEXIY SIBICHHUSIMHU U
COOBITUSAMH. J[EeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHMs BONPOCA, C TPYIOM PpEIIAITCS
KOHKpETHbIE 3anauu. VMerTcs 3aTpylHEHMs C BbIBOAAMM. JlOIyCKarOTCS HapyLIEHUs HOPM
JUTEPATYpHOU peun.

OneHka «Hey10BIETBOPUTEIbHO». MaTepua n3araercsi Hermocjie10BaTeIbHo, COMBUNBO,
HE IIPEJCTABIIAET ONIPEACICHHON CUCTEMBI 3HAaHUH 10 JUCHUIUIMHE. He packpbIBaroTCS NIPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXAYy SIBICHUAMU U coObiTusiMu. He mpoBoautcs ananmus. BbiBojbl
OTCYTCTBYIOT. OTBETHl Ha J[OINOJHUTENIBHBIE BOIPOCHI OTCYTCTBYIOT. VMeroTcs 3ameTHbIE
HapyLIECHHs] HOPM JINTEPaTypHOU PEYH.

Kpurtepun onenkn pedepara:

OneHka «3a4TeHO) CTaBUTCS, €CIIM 0003HaueHa pobiieMa 1 000CHOBaHA €€ AKTYaJIbHOCTb,

c/leNaH KpaTKUP aHalu3 pa3IMYHbIX TOYEK 3pEHHs Ha paccMaTpUBaeMylo MpolieMy, Tema
packpbiTa, BbIIEpKaH O00BEM, COOJIIO/IEHBI TPeOOBAHMS K BHEIIHEMY OG(OPMIIEHUIO, JaHbI
NPaBUJIbHbBIE OTBETHI HA IOTIOJHUTENIbHBIE BOIIPOCHI.
OreHKa «HE 3a4TEHO» CTAaBUTCS, €CIIM TeMa pedepara He pacKpbITa MM UMEIOTCS CYIIECTBEHHBIE
OTCTYIUIEHHUS OT TpeOOBaHUil k pedepupoBanmio. B yacTHoCcTH, TeMa OCBEIIEHA JIUIIb YaCTUYHO;
JOTTYTIEHBI (JaKTHYECKHE OMUOKH B COACPKaHUM pedepara WM IPH OTBETE Ha JOTTOTHUTEIHHBIC
BOIIPOCHI; BO BPEMS 3aIlUThl OTCYTCTBYET BBIBOI.

3a4eTHO-IK3aMEHAIIMOHHBIE MAaTepuadbl [Jisi MPOMEXKYTOYHOIl  aTTecTAlNU
(3x3ameH/3a4eT)

[lepeuenb BOMpPOCOB ISl MPOMEKYTOUHOM aTTeCTallMy (9K3aMeHa):

1. Ilpeamer m 3agauun MHUKPOOHMOJOTMHM, €€ MECTO U pPOJb B COBPEMEHHOW OHOJIOTHH.
Huddepenunanys MHKpPOOMOJIOTMYECKOM HAyKd MO IHeNsIM U OObEeKTaM HCCIeI0BaHus.
OcHOBHBIE pa3/iesibl MUKPOOHOJIOTHH.

2. 3amaud MUKpPOOHMOJIOTHYECKON HayKu. 3HAU€HHE MUKPOOMOJIOTHM Uil Pa3BUTHUA (PU3HUKO-
XUMHUYECKON OMOJIOTUH, MEIULIMHBI M CETbCKOTO XO3AHUCTBA.



3. OrtkpsiTHe MUKPOOOB JIEBEHI'YKOM U pabOThI EPBBIX UCCIIEN0BATEIEH MUKPOOPTaHU3MOB.
4. Jlym Ilactep u ero 3HaueHHWE B PA3BUTHUHM MHKpoOuomoruu. Pemenue Bompoca o
CaMOo3apOXKICHUH KU3HU. YUeHUe 0 OpOKESHUH.

5. Pabortsr Ilacrepa no u3yuenuro Ooje3Heil BuHA WM muBa. Pazpaborka Ilacrepom HaydHBIX
NPUHIUIIOB TPOQHUIAKTUKY HH(PEKIIMOHHBIX 3a00JIeBaHUI JKUBOTHBIX M YEJIOBEKA.

6. PobGeptr Kox m ero 3HaueHue B pa3BUTUU MHKpoOuosioruu. 3HadueHue padotr P.Koxa mis
pa3sBUTHsI MUKpOOHOIorndeckoi Texuuku. Tpuana Koxa.

7. OcHOBHBIE OdTambl pa3BUTHSA o00mEeH wMukpodbuonoruu. Paborer C.H.Bunorpaackoro,
M. beitepunka, B.JI. OMenstHCKOT0 U ApYTUX UCCIET0BATEIICH.

8. I'nmaBHBIC HampaBiIeHUS COBPEMEHHOW MHKPOOHOJOTMU: JKOJIOTHYECKasi, MPOMBIIIICHHAS
(TexHHYecKast), MEIMIIMHCKAsl, CAHUTApHAs, CEIbCKOXO3AiCTBEHHAsA. | eHeTHuecKass HHKeHepus
OaxTepuil.

9. TlonmoxeHre MUKPOOPTaHU3MOB B JKMBOMU mpupoe. [IpokapuoTHbIe U SyKapuOTHBIC KJIETKH,
HPU3HAKU CXO/ICTBA U OCHOBHBIE Pa3IHyusl.

10. JTomensl mpokapuot: Bacteria u Archaea. Cxozacta u pasinymsl.

11. OcHOBHBIE NPUHIUNBI U METOJbl TAKCOHOMHM IPOKAPHOT M €€ MECTO B COBPEMEHHOMH
6uonornyeckoi cucrematrke. duoreneTnyeckas cucreMaTika npokapuor. Cucrema Gpuiaymon
MesxayHapoaHOTro KoMuTeTa 1o Takconomuu Oakrepuii (ICTB).

12. OcHoBHBIe  (DEHOTHUIIMUECKHE  TPU3HAKH, HUCIOJNB3yeMble Ui  WJCHTU(UKAIUH
MHUKPOOPTaHU3MOB:  MOP(OJIOTHYECKUE, KYJIbTypalbHbIE, THUHKTOPHAIbHBIC, (U3NOIIOTO-
OMOXMMUYECKHE, aHTUTEHHBIE, XeMOTaKCOHOMUYECKHE.

13. Pasmepsr u ¢dopma OakTepuanbHbIXx KieToK. OOmas XapaKTepUCTHKAa CTPOCHUS
OaKTepraIbHON KIETKH.

14. Knerounas crenka 6akrepuil. CTpoeHne, XUMHUECKUI cOCTaB, PYHKLIUHU KJIETOYHON CTEHKH.
bakrepun 0e3 kineTouHoi creHku: L-popmbl OakTepuit, Mukomia3Mel. CIM3HUCTBIE CIIOU, KalCyJIbI
U uexJybl y 6aktepuil. IX XuMudeckuii coctaB v 3HaYEeHHUE.

15. XKrytuku y Oakrepuil paszmepsl, (opma, CTPOEHHE, YUCIO U B3aHUMOPACIOJIOXKEHHE.
MexaHu3M ABUKEHUS )KTyTUKOB. Bopcunku (pumOpun), ux ornuuust 1 GyHkuuu. pyrue popmsl
MOJIBMYKHOCTH TIPOKAPHUOT.

16. [urorurazmatudeckass wmemOpaHa. Ee XUMHYECKHil coCTaB, CTpOCHHE, (YHKIUH.
BHyTpHKieTouHble MEMOpPaHHBIE CTPYKTYPbI TPaMOTPHUIIATENIbHBIX OaKTepUil M UX (PYHKIUH.

17. PuGocoMsl OakTepuii, MX CTpOeHHME, XUMHUecKuil cocrtaB, ¢(yHKIMH. CyObeIuHHIIbI
pubdocom. [Tonrucomsl.

18. OcobeHHOCTH CTPOEHMS SIIEPHBIX SKBUBAJICHTOB (HyKJIeouaoB) OakTtepuil. bakTepuanbHas
XpoMocoMa U ee crpoeHue. OTiauuus HyKICOWAOB OakTepuil OT sfep AyKapwoT. [lma3Mujbl.
WHCceproHHbIE 3JIEMEHTHI ¥ TPAHCIIO30HBI.

19. I'enetnueckue peKOMOMHANIMK Yy OakTepwil. MeXaHW3M BKIIOUEHHS T'€HETHYECKOTO
Marepuala B 0aKTepHAIbHYI0 XPOMOCOMY .

20. Tpaucdopmanus y 6axrepuit. OnbiTsl ['pudpurca. [Ipupona tpanchopmupyromero pakropa
U MEXaHMU3M TpaHchopManuu. 3HaueHHe TpaHchOpMalnu.

21. Tpaucaykuus y 6akrepuid. Cnenuduyeckas u Hecrieruduueckas TpaHCIyKIHA.

22. Kownsptoranus y Gakrepuil. [TonoBoii ¢akrop (F-mnazmuaa), BapuaHThl €ro JIOKAJIW3aLUU B
OakTepuaIbHOM KJIETKE U CBOMCTBA.

23. DHOOCTOpBl W JpyrHe Tmokosmuecs (opmbel Oaktepmid (1MCTHI, akuHETHI). CTpoeHUe
9H/IOCTIOP U MpoLecc UX GOpMUPOBaHUS. 3HAUCHUE FHJIOCIIOP Y OAKTEPH.



24. TlpusHaku OakTepuii, yYuThIBa€MbIC MIPU UX Kiaccudukanuu. [loHsTre o BUnIe, KyJIbType U
mramme OaKkTepuil.

25. MonexynspHO-TeHETUYEeCKUE METOAbI UIeHTH(PUKANN OaKTepHid. Y CTaHOBICHHE BHI0BOM
NPUHAAICKHOCTH MUKPOOPTraHU3Ma.

26. Poct u pazButue Oakrepuii. THIIBI pa3MHOXKECHHUS.

27. Mexanu3M nuraHus y Oaktepuil. BHekieTouHoe mepeBapuBaHUE NMUTATEIbHBIX BELIECTB.
[TpoHMKHOBEHME MUTATEIbHBIX BEIIECTB Yepe3 MIa3MaTHYECKYI0 MEMOpPaHy.

28. Tunbl mUTaHUS Y MHUKPOOPraHW3MOB. ABTOTpo(dBI U rereporpodsl. Tumbl aBTOTpOGHOTO
nutanusa. ®oto- u xemoaBTOTpOodBl. OpranoTpodsl U JUTOTPodEl. BoceMb crnocoOoB >XHU3HU
POKAPHOT.

29. Poct u pa3BuTHE MHKpPOOPTaHM3MOB B JIAOOPAaTOPHBIX MOMyJsIMAx. llepuommueckoe u
HETpPEPhIBHOE KYJIBTUBUPOBAHHE. 3aKOHOMEPHOCTH pOCTAa YHCTBHIX KYJIbTYp OaKkTepwii IpH
NEpUOINIECKOM KyJIbTUBUpOBaHNH. KpuBas pocra.

30. KynpruBupoBanue  MukpoopraHusmoB.  HaxomutenbHble — KynbTypel.  Ilpuniun
3JIEKTUBHOCTHU. UHCTBIE KYJIBTYPbl MUKPOOPTaHU3MOB.

31. HcrouyHuku yriepoja, ucroibzyemble 6akrepusiMu. [1oHsTHE ChIphE B MUKPOOHOIOIHUECKON
HIPOMBIIIJICHHOCTH. TeXHOIO0rus NpOU3BOICTBA KOPMOBOTO OeJKa.

32. VMcTOYHHMKH A30THOTO NHTaHUS y MHKpoopraHuzmoB. dDakropel pocrta. [IpoTorpodsr u
aykcotpodsl. Mctounuku cepsl 1 ocdopa.

33. OcHOBHBIE THIIBI Cpell, MPUMEHSIEMBIX B MUKpoOHoIoruu. Pacnpenenenue no Ha3HAYCHHIO,
coctaBy, KoHcHcTeHIMH. OCHOBHBIE TPEOOBAaHMS K MHTATEIBHBIM CpeJaM M TPUHIMIIBI HX
KOHCTPYUPOBAHMUSL.

34. 3aKOHOMEpPHOCTH POCTa YHUCTBIX KYJbTYp MHKPOOPIaHU3MOB MpPHU TMEPHOAMUYECKOM
KyJIbTUBUpOBaHUU. KprBasi pocTa nepuoaudeckoil KyabTypbl, 0COOEHHOCTH OTIENbHBIX (a3.

35. Buusinue BHemHUX (QakTopoB (Temmeparypa, pH u ap.) Ha KU3HEAEATEIbHOCTh OAKTEPHIA.
[Tcuxpoduibl, TepModuisl, anuA0(UIb, alKalIu(pUIbl CPpeIu MPOKApUOT.

36. Bimsiame temmepaTypsl Ha pocT Oaktepuil. Vcmonp3oBaHWE BBICOKHX TEMIIEpATyp ISt
cTeprIIn3anui. MeTobl CTepUITH3aINN.

37. Tactepuszanus u THHIAMM3anus. [IprMeHeHe B MeTMIIMHE U TIPOMBIIIIEHHOCTH.

38. Dueprernueckuii oOMeH y OakTepuil M €ro CBA3b ¢ KOHCTPYKTUBHBIM. OCHOBHBIC ATaITbI
a’po0OHOI0 PACHIETUIEHUS YTJIEBOIOB.

39. OrtHoueHne MUKPOOOB K kucaopoxdy. IlyTu monyueHus s3Hepruu B aHadpoOHBIX M a3pOOHBIX
yCIoBHAX (paKyJIbTaTUBHBIMU aHa’pobamu. DddexT [lactepa.

40. Ana’poOHoe paciueruieHue yriaeBozoB. [lonstue cyocrparnoro dhocopunupoBanus. [lytu
OMmbnena-Meiieproda, OHTHepa-JlymopoBa U JIpyrue HadajdbHbIE IIyTH aHadpOOHOTO
pacHIeTUIeHHs]  YTJIEBOJIOB. JHepreTudeckas dS(PQPeKTHBHOCTh aHa’POOHOTO pPaCIICTICHUS
TJTFOKO3BI.

41. Tlonatue o OpoXXEHUAX KaK Crmocobax IKU3HU  TIOCPEICTBOM  CyOCTPaTHOTO
dochopunuposanus. [Ipodiema pereneparun NAD. Koneunbie mpoayKT ¥ BUIbI OpOKEHHIA.

42. MacnsHOKHUCIIOe W aleToOyTuioBoe OpoxeHus. XHUMHU3M, BO30YyAMTENH, MpaKTHYecKas
3HAYUMOCTb.

43. TIponnoHOBOKHCIIOE OpOKEHUE KaK MPUMEp YCI0KHEHUs akuenTopa Juist pereneparuu NAD.
Xumu3M, BO30yIUTEH, UX IPAKTUYECKAs 3HAYUMOCTb.

44. T'omoepMeHTaTUBHOE © TeTepoPEepPMEHTATUBHOE MOJIOYHOKUCTBIE OpokeHms. Mx
B030yauTenu. [Ipaktuueckoe mpuMeHEHHE.



45. CrnuproBoe OpoxeHue. BoszOyautenu cpeaw NPOKAPUOT M OYKAPUOT, MPAKTHUECKOE
pUMEHEHHE.

46. JIpoxxKH, MX OCHOBHBIE BHUJbI, MOpQoioruyeckas u (pu3nonornyeckas XapaKTepHCTUKA.
Pacel npoxokelt, mpuMeHsieMble B Pa3lUYHBIX NMPOM3BOACTBaX. IIpOM3BOACTBO crupTa, BUHA U
nHBa.

47. DnexkTpoHTpaHcnopTHOe (ocdopuaupoBaHre Kak HamOOJIee SHEPreTHYECCKH BBITOJIHBIN
crnoco6 karabonusma. [HMKOMU3, OKHCIUTENbHOE IeKapOOKCHUIMpPOBAHHE MUpYyBaTa M LIUKII
TpUKapOOHOBBIX KHCIOT. BbIX0/ sHEprun npu a3poOHOM pacUIeINIEHUHU YTIIEBOOB.

48. AspoOHOe 1 aHaPPOOHOE AbIXaHUE Y MPOKAPHUOT. BUIbI aHadpOOHBIX JBIXaHUW M X 3HAYCHHE
B Onocdepe.

49. ®ororpodubie OakTepun U UX (HOTOCHHTETHUECKUH ammapar. MexaHu3M OakTepHalbHOTO
¢dorocunTesa. OTimmunst HoTOCHHTE3a OAKTEPHIA U PACTCHUH.

50. ®orocuHTE3UpyIOMKE 3€IIeHbIe M IypIypHBbIE CEpHbIE OaKTEepUH, MX XapaKTePHCTUKA.
Oco0eHHOCTH CTPOEHUS, IUTOMIA3MATUYECKUE BKIIIOUCHHSI CEPBI, X POJIb.

51. dorocuHTE3UpyIOIIKEe MypHypHbIE HECEpHbIe OaKTepUH, UX XapakTepuctuka. JoHOpHI
BOI0poJia Y OTOCUHTE3UPYIOIIUX HECEPHBIX OaKTEPHIA.

52. Ocobennoctu GpoTocuHTE3UpYyIOIUX apxedakrepuil. [lyprnypHbsie MeMOpaHBbI.

53. ®unym "llmanobakrepun". CTpoeHHE HX KJIETOK W IOJIOKEHHE B CHCTEME OpPTaHHU3MOB.
Ocobennoctu poTocuHTe3a y nuanobakrepuit. Jlokammszamus azordukcamuu. [Tpencraureny.
54. Xemocuntesupytomue 6aktepun. Ux ocHoBHBIE rpyIinbl. Mexanu3m xeMocuHTe3a. PaboThl
C.H.BuHorpaackoro 1o u3y4eHuI0 XeMOCUHTE3UPYIOLIUX OaKTEepHil.

55. Hutpudunupyromue 6akrepun. Padotsl C.H.Bunorpaackoro mo ux BbIAEICHUIO. 3HAYCHHE
HUTpUDUKAIIH.

56. becuBeTHble cepHBIE U THOHOBBIE OakTepuu. MIX posb B MPUPOJIe U MEXaHU3M XEMOCHHTE3A.
57. XKenezobakrepun. OCHOBHBIE NpeACTaBUTENN Trpynnbl. YexonbuaTble GakTepuu. PaboThI
C.H.Bunorpaackoro u H.I'. Xo101H0r0 10 u3y4eHuto xene300akTepui.

58. Cmmpoxersl. CTpoeHHE CHHpPOXET M HMX OTIWYMsA OT JApyrux Oaxtepuil. OCHOBHBIC
npezncraButeny. Jpyrue cnimpaibHble B H30THYTHIE OaKTEPHH.

59. ®wmrym "lIporeobakTepun kKak Hanboee KpymHast ¥ U3yueHHas TPyIIa MEKPOOPTaHHU3MOB.
['pynnsl 3HTEpOOAKTEPHI, ICEBJOMOHAJ , BUOPUOHOB.

60. ®unym "Bacillota". XapakreprucTrka kinacca Gamuiu.

61. ®unym "Bacillota". XapakrepucTrka kiacca KJIOCTPUARIL.

62. I'pynma akTUHOMHIIETOB M CXOJIHBIX C HMUMHU OakTepuil. CTpoeHHE KJIETOK M CIIOCOOBI
pasMHOXKEHUs1 akTHHOOakTepuid. [IpakTHueckoe 3HaYeHue.

63. Pukkercuu u xmamuanu - ocobast Tpyrmna MUKpoOOB-TIapa3uToB. LIk pa3MHOXKEHHS.

64. AspoOHOoe W aHa’pOOHOE pAa3TOKEHHUE MHUKPOOPTraHU3MAMU KJIETYATKH (I[EJUTIOIO3HI).
Bo30yauTenu mporeccoB B adpoOHBIX U aHAYPOOHBIX yCnoBHsIX. Llemtrona3HpIii KOMITIIEKC.

65. Poib mpokapHoT B OMOJOTHYECKUX KPYTOBOPOTAX BEMISCTB B MpHpoe. [IuKiIsl OMOTeHHBIX
HIIEMEHTOB.

66. Kpyrosopot yrnepoga B mpupone. @ukcanuss CO2 B mporeccax (GOTo- U XEMOCHHTE3A.
Briienenue yriekucinoTsl M MeTaHa MpuU pachajie LEUTI0I03bl U YIIIEBOJIOPOJIOB B a9POOHBIX U
aHadPOOHBIX YCIOBHUSX.

67. KpyroBoport a3ora B npupojie. AMMOHU(DHKAIINS 1 MUKPOOPTAHU3MBI, €€ BBI3BIBAIOIIIHE.

68. Hutpudukamusa. Craguu mporecca - XUMH3M M OHOJIOTMYECKHH CMBICH, BO30YAWTEIH,
3HaYEHHE.



69. Jlenutpudukamms (IUCCUMWIAIIMOHHAS HUTPATPEAYKIHSA). DBHOJIOTMYECKHUH  CMBICI,
BO30yAMTENH, 3HAUCHHE.

70. AccUMUNSTIMOHHAS HUTPATPEAyKIUs. bruonornueckuii CMbICH, 3HAUCHUE.

71. ANAMMOX — xumMu3M u OHOJOTHYECKH CMBICIH mporecca. CTpOCHHE IAHKTOMHIICTOB.
Pousib B mpupoze.

72. MukpobOuonornueckas ¢ukcamus armochepHoro azora. HuTporeHaza u JierreMorjioOuH.
CB0OOIHOKUBYIIIHE a3pOOHBIE U aHAIPOOHBIE a30TduKcaTopsl. Ponb B ipupoe.

73. KinyOeHbkoBbIE a30THUKCHPYIONINE OAKTEPHH, WX XapaKTEPUCTHKA, B3aMMOOTHOIICHHS C
pacTeHUsMHU. Y 100peHUs Ha OCHOBE a30T(PUKCUPYIOUTNX MUKPOOPTaHU3MOB.

74. MukpoOHOE OKHCICHHE Cepbl H €€ COCAMHEHHH  (OTOCHHTEIUPYIOIIUMHU U
XEMOCHHTE3UPYIOIIUMHU OAKTEPUSIMHU.

75. Hcnonb3oBaHWE THOHOBBIX OAKTEPHH IS BBIIIEIAYNBAHUS PY/I.

76. Boccranosnenue cynb(}haToB MHUKpOOpPraHH3MaMmH, €ro MpUYHHBI U 3HadueHue. Kpyrosopot
CEphI B IPUPO/IE.

77. MukpoObHOE OKHUCIIEHHE BOCCTAHOBJICHHBIX COCOUHEHHI Kele3a W Maprasia.
buonoruueckuii cMbici, BO30OyAUTETH, 3HAUCHUE.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHuUs!

Onenka «oTau4HO». OTBETbl HA IIOCTaBJICHHBIE BOIPOCHl  M3JIATalOTCs  JIOTMYHO,
IIOCJIEZIOBATEbHO U HE TpeOyIOT JOMOJHUTEIbHBIX NosicHeHHU. IlomHo packpbiBaroTcs
NPUYMHHO-CJIECTBEHHBIE CBS3U MEXAY SIBICHUSAMHM U COOBITHAMHU. [lenarorcss 060CHOBaHHbBIE
BbIBOIbI. COOIOIAI0TCS HOPMBI JIUTEPATYPHOUN pedn

Onenka «xopouio». OTBETHl Ha MOCTaBJICHHBIE BOIPOCHI M3JIAralOTCsl CUCTEMATHU3UPOBAHO U
nociueaoBarenbHO. Matepuan nsnaraercs yBepeHHO. PacKpbIThl IPUUUHHO-CIIEICTBEHHBIE CBSI3U
MEXY SBJICHUSAMHU U COOBITUSAMU. JleMOHCTpUpYETCSl yMEHHE aHAJTU3UPOBaTh MaTepuall, OJHAKO
Ha BCE BBIBOJIbI HOCAT apryMEHTUPOBAHHBIN U JJOKa3aTeNbHbIN XapakTep. Co0r01at0Tcst HOPMbI
JUTEPATYpHOU peUn.

OrneHka «ynoBIETBOPUTENBHO». [0MyCcKal0TCsl HapyIIEHUs B [TOCIEA0BATEIbHOCTH U3JI0KEHHUS.
HenonHo packpeiBatoTCs NMPUUMHHO-CIIEACTBEHHBIE CBA3M MEXIY SIBICHUSAMH U COOBITHUSMH.
JleMOHCTpHUpYIOTCS TOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYJOM PEIIalOTC KOHKPETHBIE 3a/1a4H.
HmeroTcs 3aTpyJHEHUS C BBIBOAAMH. J[OITyCKarOTCsl HapyLIEHUsI HOPM JIUTEpaTypHOU peUn.
OneHka «HEYJOBJIETBOPUTEIbHO». MaTepuan u3naraercsi Hemocjaea0BaTelbHO, COMBUMBO, HE
IIPEJICTABIISIET ONPEAEIEHHON CUCTEMBI 3HaHUM 10 aucuuinHe. He packpbiBaroTcs MpUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY SBICHUSIMH U coObiTusiMu. He mpoBoautcs ananus. BeiBojsl
OTCYTCTBYIOT. OTBETBHI Ha [JONOJHUTEIBHBIE BOMIPOCHl OTCYTCTBYIOT. MMmerorcss 3ameTHbIE
HapyILIeHHUs] HOPM JIUTepaTypHOU peyu.

OneHouHble cpeAcTBa Ui MHBIWJIOB U JIMI[ C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbS
BBIOHMPAIOTCS C YYETOM MX WHAUBUAYAIbHBIX CUXO(DU3MUYECKUX OCOOCHHOCTEMH.

— NpU HEOOXOJMMOCTH WHBAIMJAM M JIMIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbBS
MIPEIOCTABIISETCS AOMOJHUTENBHOE BPEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— INpH TPOBEIEHUM NPOLEIYPHl OLCHWBAHUS PE3YyJbTaTOB OOyuUeHHs WHBAIUAOB M JIUI C
OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbsI IIPEyCMAaTPUBAECTCS MCIOJIb30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— NpU HEOOXOAMMOCTH AJi1 OOYy4aroUMXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS U
MHBAJIMIOB [IPOIIelypa OLIEHUBAHUSI Pe3yJIbTATOB 00yUeHHs MO JUCLIUIUINHE MOXKET TPOBOIUTHCS
B HECKOJIBKO JTaroB.

[Iponienypa ouEeHUBaHUS pPE3YyJIbTaTOB OOYYEHHS HMHBAJIUAOB W JIUI C OrPAaHUYCHHBIMU
BO3MOXHOCTSIMM 37I0POBbSl 10 AMCLUUIUIMHE (MOZYJIIO) MpeayCMaTpUBAeT MPEAOCTABICHUE
uHpopManuu B (QOpMax, aZanTUPOBAHHBIX K OTPAHUYECHUSM HX 370POBbS M BOCHPHUATHS
nHpopmanuu:



J11st U1 ¢ HapyIICHUSIMH 3PSHHS:

— B 1e4aTHOM (hopMe yBEITMUYSHHBIM HIPU(TOM,

— B OopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B [IeYaTHOM (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JUJ1st U1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:
— B miedaTHoi opme,

— B OopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBI TIepeYeHb MOKET OBbITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB M TEXHOJIOTHI
5.1. YueOHasi aimteparypa

1. Hetpycos, A. I. MuxkpoOuosnorus: Teopust ¥ NMpakTuka . y4eOHuK 1uis By3oB / A. .
Hetpycos, U. b. KoroBa. — Mocksa : UznatensctBo FOpaiit, 2025. — 676 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-20341-7. — Tekcr : anexrponnsiii // OOpa3oBareibHas

mwiarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557981 (mara oOGpamieHus:
16.04.2025).
2. Emues, B. T. Mukpo6uosorus : yueOuuk st By308 / B. T. Emiie, E. H. Mumyctun. —

8-e u3n., ucnp. u gorn. — Mocksa : U3narensctBo FOpaiit, 2021. — 428 ¢. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-06081-2. — Tekct : anekTponHbiit // O6pa3oBarenbHast
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/468659 (nata obpaieHus:
16.04.2025).

JInst OCBOCHUS TUCIIMIUIMHBI HHBATUIAMU U JIUIIAMHU C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH
3/I0pOBbsI UMEIOTCS U3/1aHUS B SJIEKTPOHHOM BUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
"Jlanp" u "FOpait".

5.2. llepuoguyeckas Jureparypa

Ha3Banue n3nanus IIepunoguunoct Mecto 3a KaKue ToAbl XpaHUTCA
b BBIXOZa (B XpaHEHUs
TOJ)
Buonorus.PedeparuBusrii 12 PK 1970-2020 Nel-2
)kypHa. BUHUTHI
Buooprannueckasi XUMuUs 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 moiryr.)
buoxumus 12 q3 1944-45, 1947 — 2018 (1mouyr.)
I'eneTrka 12 g3 1965- 2016, 2017 Ne 1-6
Kypuan Mukpobuosoruu, 6 g3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SMUAEMHUOJIOTUH H 2020-
MMMYHOOHOJIOTUN
XKypnaun obuieii Ononoruu 6 g3 2009-2017 Ne 1-3, 2018 (1 momyr.)
Wzsectust BY3o0B Ceepo- 4 q3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
Kagkasckoro peruona. Cepusi:
EcTtecTBeHHBIE HAYKH
Wssectust PAH (1o 1993 r. 6 g3 2009-2018 (1 mosyr.)
NzBectust AH CCCP). Cepusi:
buonoruueckas
Hcnonb3oBanne 1 oxpaHa 12 g3 2008-2017 Ne 1-2
TIPUPOJIHBIX pecypcoB B Poccumn
Muxkpobuonorus 6 q3 2009-2018 Nel1-3
MomnekynspHas OHOJIOTHSI 6 q3 2008- 2016, 2017 Ne 1-3




IpuknagHas OHOXUMHUS U 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 20186,
MHUKPOOHOJIOTHSI 2017 Ne 1-3

Ycnexu coBpeMeHHO# OHoIorun 6 q3 2008-2017

DKOJOoTHUs 6 g3 2009-2018(1 momyr.)

DKOJIOTHS U KHU3Hb 12 g3 2003-2012

DKOJIOTHUS U MPOMBIIIIEHHOCTh 12 q3 2008-2017

Poccun

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

2. Dnexrponnas 6ubimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe NMPodeccuoHaIbHbIEe 0a3bl JAHHBIX U
HH(OPMaIIOHHbIE CTIPABOYHbIE CHCTEMbI

Inekmponno-ouodauomeunvie cucmemot (3bC):

1. O6pasoBatenbhas miardopma "FOPAUT" https://urait.ru/

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

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

4. OBC "ZNANIUM" https://znanium.ru/

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

Ilpogpeccuonanvuvie 6azvt OanHvIX

1. BupryaneHblii uuTanbHblii  3an  Poccuiickoii rocymapctBeHHoi Oubmmuotexku (PI'B)
https://1diss.rsl.ru/

2. HanmoHnainpHas ayieKTpoHHast oubimoreka https://rusneb.ru/

3. Hayunast snextponnas 6ubinoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/

4. TTomHOTEeKCTOBAas KOJUIGKIHs >KypHanmoB Ha tuiargopme PIIHU (DnekTpoHHBIE BEepcHU
Hay4HbIX xypHanoB PAH) https://journals.rcsi.science/

5. Ipesunentckas 6ubarnoreka um. b.H. Enprmna https://www.prlib.ru/

6. YHuBepcuTeTcKas nH(popMaImoHHas cucreMa POCCUHUA (YHUC Poccus)
http://uisrussia.msu.ru

7. XKypuansr u3narenscra Wiley https://onlinelibrary.wiley.com/

8. [lonnotekcroBas komekius KHUT eBook Collections uzmarensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. INonHoTtekcToBass kosutekuus kHUr EBSCO eBook (rmy6una apxusa: 2011-2023 r1r.)
https://books.kubsu.ru/

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

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

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

13. TloTHOTEKCTOBBIE apXWBBI BEAYLIMX 3alaJHbIX HAy4YHBIX >KypHAIOB Ha Poccuiickoii
atrdopMme Hay4HbIX )KypHatoB HOUMKOH http://archive.neicon.ru

Hngpopmayuonnsvie cnpagounsie cucmemol

1. Koncynbrant [Tnroc - cripaBoyHas mpaBoBasi CUCTeMa (JIOCTYII MO JIOKATBHON CETH C
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcul c60600n020 docmyna

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

2. AMepukaHcKas mateHTHas 0a3a gaHHbIX Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Bugeonekiuu Beaymumx gektopoB Poccuu http://www.lektorium.tv/

4. Freedom Collection — moHOTEKCTOBasT KOJUISKIIHSI DJICKTPOHHBIX JKypHAJIOB U3/aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHHCTEepCTBO  Haykdu W Bbicmiero  oOpasoBanus — Poccuiickoit  deneparuun
https://www.minobrnauki.gov.ru/;

6. ®enepanbublii mopran "Poccuiickoe odpasosanue’ hitp://www.edu.ru/;

7. Ilpoext ['ocymapcTBEHHOTO MHCTUTYTA PyccKOTO si3bika uMeHU A.C. [TymkuHa
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"O6pa3zoBanue Ha pycckom™ https://pushkininstitute.ru/;

8. CripaBouHO-uH(MOpMAIIHOHHBIN mopTan "Pycckuit s3eik™ http://gramota.ru/;

9. CnoBapu u sunukiIoneauu http://dic.academic.ru/;

10. O6pazoBarenbHbIi opran "Yuebda" http://www.ucheba.com/;

11. HanmonanbHbIA LIEHTp OWOTEeXHOJOTHYECKOW uWH(popManuu. ['eHernueckwii  OaHK
https://www.ncbi.nlm.nih.gov/genbank/

Cobcmeennbvie 31eKmponnble 00pazosamenvhvie u unpopmayuonnsle pecypcol Kyol'y

1. DnexTpoHHbIi KaTajor Hayunoit oubauorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DNEeKTpOHHAS onbmmoTeKa TPYIIOB YYCHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkphITast cpeia MOAYJILHOTO JuHaMudeckoro ooydenus Kyol'Y https://openedu.kubsu.ru/
4. ba3a y4eOHBIX IUIAHOB, Y4€OHO-METOJAMYECKHX KOMIUIEKCOB, MyOJIMKAMi U KOH(pEepeHIHi
http://infoneeds.kubsu.ru/

5. DnekrponHslii apxuB gokymentoB KyoI'Y_http://docspace.kubsu.ru/

6. MeToanueckue ykazaHus JJ1s1 00y4arOIMXCS 110 OCBOCHUIO JUCHHUILIMHBI (MO1YJIsA)

OO0mme pekoMeHIALMH 10 CAMOCTOATEIBLHOM padoTe 00yyarOMIUXCA

CaMmocTtosiTennbHasi paboTa CTYJEHTOB OCYIIECTBISIETCS C ILENbIO  YIIIyOJIeHUs,
pacuiupeHusi, CHUCTEeMaTU3allMk W 3aKpPEIUICHUS TMOJIYYEHHBIX TEOPETUYECKHX 3HaHUM,
dbopMUpOBaHUS YMEHUI HCMOIb30BaTh JOKYMEHTALMIO U CIEHHUATIBHYIO JIUTEPATYPY, PA3BUTHS
MO3HABATEJIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a Takke (OPMHPOBAHUS CAMOCTOATEIHLHOTO
MBIIUICHHSI, CIIOCOOHOCTEH K CamMOpa3BUTHIO, CaMOCOBEPILIEHCTBOBAHUIO U caMoOpealu3allii,
pa3BUTHS HCCIIEOBATEIBCKUX YyMeHu. llepen BBIMOTHEHWEM CaMOCTOSITEIBLHON pPabOThI
HEOOXOJMMO YETKO MOHUMATh LIETH U 3a/1a4i pabOThl, CPOKU BHITIOJHEHHS, OPUEHTUPOBOUYHBIN
00beM, OCHOBHBIE TPEOOBaHUS K pe3yIbTaTaM padoThl, KPUTEPUHU OLIEHKU. Bo Bpemsi BBINTOTHEHUS
CaMOCTOSITENIbHOM pabOTHI MPEnoJaBaTeNlb MOKET.

Mertoauyeckue peKOMEHJALMH 10 OCBOGHUIO JIEKHMOHHOIO MaTepHaJa,
NMO/ATOTOBKE K JIEKIHSM:

PaGora Ha nekmuu SBASETCS OYEHb BAXXKHBIM BHJIOM CTYIACHYECKOH JEATEIBHOCTH
JUTSL U3y4YeHHS TUCUUTUINHBI, T.K. Ha JEKIUH MPOUCXOIUT HE TOJBKO COOOIIEHNE HOBBIX 3HAHMIA,
HO M CUCTeMaru3auus U o0oOlIeHNe HAKOIUIEHHBIX 3HaHUM, (QopMHpOBaHHME HAa HX OCHOBE
UJEHHBIX B3IJISAJIOB, yOexeHuil, MUPOBO33pEHHUS, pa3BUTHE T[O3HABATEIbHBIX U
MpOoECCHOHANIBHBIX ~ MHTEPECOB. JIEKTOp OpHEHTHpPYET CTYACHTOB B YYEOHOM MaTepHae.
Kparkue 3amucu Jiekiuii (KOHCTIEKTUPOBAHUE) TIOMOTAeT YCBOUTH MaTepHall.
Hamnmcanmne xoHCTIeKTa JEKIMI: KpaTKO,  CXEMAaTHMYHO,  IOCJEA0BAaTeIbHO  (DUKCUPOBATh
OCHOBHBIE TIOJIOKEHHUS, BBIBOJBI, (POPMYITUPOBKH, OOOOIIEHUS; TOMEYAaTh Ba)KHBIE MBICIIH,
BBIJICNIATh KIJIFOYEBBIC CJIOBA, TEPMHUHBI. KOHCHEKT jyduine moApa3iensiTh Ha IyHKTHI,
naparpadsl, coOmromas KpacHylo CTpoky. [IpuHIMNHManbHble  MecCTa,  OMpeeNieHus,
dbopMyInbl  CcleyeT COMPOBOXKJATh 3aMEUAHUSMU. «BAXHO», «OCO00 BAXKHO», «XOPOUIO
3alOMHUTH» W T.II. WU NOMYEPKHUBATh KpacHOW pyukoil. LlemecooOpasHo paspaborath
COOCTBEHHYIO CHMBOJIMKY, COKPAIEHUSI CJIOB, YTO IMO3BOJUT CKOHIIEHTPHPOBATH BHUMAaHHE HA
BaXXHBIX CBeleHUsAX. [IpociyimmBaHue M 3aMuCh JIGKIIUU MOXHO MPOU3BOJUTH IMPHU ITOMOIIU
COBPEMEHHBIX YCTPOUCTB (IUKTO(POH, HOYTOYK, HETOYK W T.m.). PabGoTas Hax KOHCIIEKTOM
JIEKIIMH, BCET/Ia CJIEeNyeT HCIOJIb30BaTh HE TOJNBKO yUeOHHK, HO U Ty JHTEpaTypy, KOTOPYIO
JIOTIOJTHUTENIFHO ~ PEKOMEHJIOBal  JIKTOp, B TOM  YHCIE TEPUOAUYECCKHE  W3JIaHUS
COOTBETCTBYIOIIEH HampaBieHHOCTH. [lo pe3ynpTaTam paboOThl €  KOHCIEKTOM  JIEKIIUU
ciaenyeT  0003HAYUTH  BOIMPOCH,  TEPMHUHBI, MaTepuaj, KOTOPBIM BBI3BIBAET TPYIHOCTH,
MIOMETUTH U MOIBITAThCS HAWTU OTBET B PEKOMEHAyeMoil auTeparype. Ecinu camocTosiTensHO
HE YyJaeTcs pa3o0parhCcsi B Marepuaie, HeoOXoaumo chopMyIupoBaTh BOMPOC W 3a1aTh
MPEToAaBaTeNli0 Ha KOHCYJIbTAIlMH, HAa MPAKTUYECKOM 3aHSTHU, Ha OOIICHMH B KOHTAKTHBIC
yachl. JIeKIMOHHBIA MaTepuan sBIsSeTCS 0a30BbIM, C KOTOPOrO HEOOXOAMMO Hadyarb
OCBOEHHUE COOTBETCTBYIOIIETO pa3/ielia Uil TEMBI.
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[1naH NOATOTOBKY K JIEKIIMH:
*  O3HAKOMUTLCS C TEMOMU JICKIIUU
* O03HAKOMMTHCS C IPEIJI0KEHHBIMHU BOIIPOCAMU
* H3Y4UTh COOTBETCTBYIOLIMN MaTepHall
* 03HAKOMMTHCS C JIUTEPATYpOM IO TEME

MeTtoauyeckue peKOMeHAAlMH 110 NOATOTOBKe K JIa0opaTOpHbIM padoTram:

B npornecce noarotoBku k adopaTopHOil paboTe HEOOXOAMMO 03HAKOMUTHCS € paboyeit
OpOTpaMMOM JTHUCIUIUIMHBI, TEMaMH M IUIaHAMH JIAOOPaTOPHBIX 3aHATHH, yHenss ocoboe
BHUMaHUE LEISIM U 337a4yaM, CTPYKTYpPE M COACPNKAHUIO JAUCHUIUIMHBI, [POBECTH aHAIU3
OCHOBHOU yueOHOU JIUTEpaTyphl, TIOCIEe 4ero paboTarh ¢ PEKOMEHJIOBAHHOW JOMOIHUTEIbHON
autepatypoil. [Ipu yCcTHOM BBICTYIJIEHUH 1O KOHTPOJILHBIM BOIIPOCaM J1IaOOPaTOPHOIO 3aHATHUS
HYXXHO U3J1arath (He YMTaTh) MaTepHall BBICTYIUICHUCBOOOAHO. Heo0X0a1MMO KOHIIEHTPUPOBATh
CBOEC BHMMAaHHME Ha TOM, YTO BBICTYIUICHHE OOpalleHO K ayJWTOpUH, a HE K MPEnoJaBaTelo,
T.K. 9TO 3HAYMMBI acreKT npodecCHOHANIBHBIX KoMmmeTeHIwi. [1o okoHYaHuu 1a00paTopHOTO
3aHATUSL CIIEAYEeT IOBTOPUTh BBIBOJbI, CKOHCTPYMPOBAHHBIE B XOJ€ YCTHOI'O OIpoca,
IIPOCJICUB JIOTUKY UX IOCTPOEHHUs, OTMETUB IOJIOKEHUS, JeXKallUe B UX OCHOBE. i1 3TOr0 B
TEUEHUE Oompoca APYruX Yydyalluxcs CcleayeT JenaTb nomeTku. bonee Toro, B ciydae
HETOYHOCTEH W (WJIM) HETOHMMAaHMs KaKoro-in0o BOMpOca MPOUJIEHHOTO MaTepuaia CIeayeT
o0paTUTbCsl K MPENoJaBaTeio JUisl MOJy4YeHUsT HEOOXOAMMON KOHCYIbTAllUU U pPazbsCHEHUs
BO3HMKIIEH CUTYaILlUH.

Cxema MmoaroToBKH K J1a00paTOpHBIM paboTam:
03HAKOMUTHCS C TEMOM, LIENIbI0 U 331a4aMu padOThI;
PaccMOTPETh MPEJI0KEHHBIE BOIIPOCHI;
W3Yy4YUTh JIEKIMOHHBIN MaTepHUall, OCHOBHYIO U TONIOJHUTEIBHYIO JIUTEPATYPY;
03HAKOMUTHCS C JJAOOPATOPHBIMU 3aJaHUSIMHU U XOJIOM UX BBIIIOJIHEHHUS;
03HAKOMUTHCS C 000PYJOBAaHUEM 3aHSTHS;
BBITMIOJIHUTH 33JaHUSI B COOTBETCTBUU C XOJI0M pabOThI;
MUCBbMEHHO 0()OPMUTH BBIIIOJIHEHHYIO padoTy;
ITOABECTH UTOT U CAENIATh CTPYKTYPUPOBAHHBIE BBIBOJIBI.
MeToanyeckue peKOMEHAAUMH 110 MOAT0TOBKE MPe3eHTALMIA:
*  3HAKOMMTBCS C TEMOM, LIEIBIO U 3aa4aMHU
*  COCTaBUTb IUIaH MPE3EHTAIUU COIJIaCHO OCBOEHHOMY TEOPETUYECKOMY MaTepraly
*  IIPOU3BECTU MOUCK B JIEKIIMOHHOM MaTepuaje, OCHOBHOU U JIOMOJIHUTEIBLHON JINTEpaType
(dakTHyeCKOro Marepuasa o Teme
*  IIPOM3BECTH MOUCK WILTIOCTPATUBHOIO MaTepuasa B CETH "MHTEpHET"
*  COCTaBHUTb NPE3EHTAIUIO IIPU MTOMOIIM criennannzupoBantoro 110
*  COCTaBUTbH JAOKJIAJ 10 WILIIOCTPATUBHOMY MaTepHally IIPE3EHTaLUN
*  OTpENeTHpOBATh MIPE3CHTALMIO MEPE]l cAadeu

MeToanyeckue peKOMEHAAUMH 110 MOAT0TOBKE K KOJUIOKBHUYMY:
*  O3HAaKOMHTHCS C TEMOU U BOIIPOCAMHU KOJIJIOKBHUYMa
*  U3YYMTh JICKUMOHHBIA MaTepuai
*  U3YYUTb OCHOBHYIO JIUTEPATYpy IO TEME
*  U3YYUTb JOINOJHUTEIBHYIO JIUTEPATYpPy 110 TEME
*  HamucaTh OTBET Ha MPEJIOKEHHBIN BOIIPOC
*  00BEM MUCHBMEHHOT'O OTBETA OT 3 10 4 CTpaHMII, BpeMsl BBITOJHEHHS 10 90 MUHYT

MeToanuyeckue peKOMEHIAUM 110 MOATOTOBKE K 3a4€Ty:

3adeT — 3TO MPOBEPOYHOE HCITBITAHUE TT0 YUeOHOMY MPEaMETY, CBOCOOPa3HbII UTOTOBBII
pyOeX W3y4deHUs JUCHMIUIMHBI, TO3BOJIIONIMI JIydllle OINpeNeNuTh YpPOBEHb 3HAHHIA,
MOJy4YeHHBIM oOydwaromumucsa. s ycrnemHoi chauu 3adyera CTYJEHThl JOJDKHBI TOMHHUTH
cienymrluee:



— K OCHOBHBIM [TOHATHUSM M KaTETOPHUSAM HYKHO 3HATh OIIPEENICHHsI, KOTOPbIE HEOOXO0IUMO
IIOHMMATbh U YMETh NOSICHSIT;

— IIpY NOJTOTOBKE K 3a4eTy TpeOyeTcs HOMUMO JIEKIIMOHHOTO MaTepualia, IPOYUTaTh eIle
HECKOJIbKO y4YeOHUKOB MO JMCUUIUIMHE, JOMOJHUTEIBHBIE HMCTOYHHUKH, MPEAJIOKEHHBIC IS
W3YYCHHUs B CIIUCKE JIUTEPATYPhI;

— CEMHHAPCKHUE 3aHATHUS CIIOCOOCTBYIOT MOJYUYEHHIO 0OJiee BBICOKOTO YPOBHS 3HAHUH H,
KaK CIIEAICTBHE, IIOJyUYEHHUE 3a4ETa;

—TOTOBUTKCS K 3a4€Ty HYKHO HAUMHATH C IEPBOH JIGKIIMK U CEMUHApa, a He BEIONPATh TaK
Ha3bIBACMbIll «IUTYPMOBOW METOI», NIPU KOTOPOM MaTepuayl 3aKpeIuIsieTcss B NaMATH 3a
HECKOJIBKO IIOCJIEHUX 4YacoB M AHEH mepen 3aderoM. [Ipu oneHuBaHWM 3HAHUM CTYJIEHTOB
IIpenoaaBaTeilb PyKOBOACTBYETCS, IPEXKIE BCETO, CIEAYIOINUMU KPUTEPUIMU:

— IPaBUILHOCTb OTBETOB HA BOIPOCHI;

— MOJIHOTA U JIJAKOHUYHOCTb OTBETA;

— CHOCOOHOCTH MPABHIIBHO KBATU(HUIIMPOBATH (DAKTHI M OOCTOSATEILCTBA, AHATH3UPOBATH
CTaTUCTUYECKHUE JIaHHBIC;

— OPUEHTUPOBAHUE B JIUTEPATYPE;

— 3HaHHWE€ OCHOBHBIX MPo0IeM yueOHON JUCLUIUINHBL;

— MIOHMMAaHUe 3HAYMMOCTH Y4eOHOM TUCIUIUINHBI B CUCTEME;

— JIOTHKA U apryMEHTHUPOBAHHOCTD U3JI0KEHUS;

— KyJbTypa oTBeTa. TakuMm oOpa3oM, NpH INPOBEIECHUM 3a4eTa IPEnojaBaTellb yIeIseT
BHUMaHHE HE TOJBKO COJEPKAHUIO OTBETA, HO U (POpME €ro U3I0KEHHUS.

[Ipu moaroroBke K 3adeTy HEOOXOJMMO OPHEHTHUPOBATHCS HA KOHCIEKTBHI JIEKIIH,
pabouyio MporpamMmy AUCLHUILUIMHBI, HOPMAaTHUBHYIO, Y4€OHYIO U PEKOMEHYyEeMYIO JIUTEpaTypy.

OcHOBHOE B IOJITOTOBKE K Caue 3a4eTa - 3TO0 IOBTOPEHUE BCEr0 MaTepraia JUCIUILIUHBL,
10 KOTOPOMY HEOOXOUMO caaBaTh 3a4yeT. [Ipu moaroroBke K caaye Bechb 00beM pabOThI HYKHO
pacnpenensaTb paBHOMEPHO MO JHSM, OTBEIEHHBIM JUIsSl MOATOTOBKH, KOHTPOJIUPOBATH KasKbIi
JIeHb BBINIOJIHEHHE HaMEYeHHOM paboThl. B mepmoj moAroToBKM CTYJIEHT BHOBb OoOpaliaercs K
yK€ H3yuyeHHOMY (IpoiifieHHOMY) yueOHoMy Marepuany. IlonroroBka BkitoyaeT B cedsl JBa
JTama: caMoCTosITelIbHAas padoTa B TEUEHUE CEMECTpa; HEMOCPEIACTBEHHAs MOATOTOBKA B JHH,
IPEIIECTBYIOIIUE 3a4EeTy [0 TeMaM Kypca. 3a4eT MPOBOJAUTCS MO BOMPOCAM, OXBAaThIBAIOLIUM
BECh IIPOMJIEHHBIM MaTepuayl JUCLUUIUIMHBI, BKJIOYas BOIPOCHI, OTBEIEHHBIE U
CaMOCTOSITENILHOTO HW3y4eHus. [l ycrnemHoW chnauu ykasaHHble B paboueil mporpamme
dopmHpyeMble KOMIETEHIIMM B pe3yJbTaTeé OCBOCHMS JUCHUIUIMHBI JOJDKHBI  OBITh
MPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4ETY HEOOXOAMMO HAYMHATH C MIEPBOI JIEKIIMU U TIEPBOTO
cemMuHapa. B ocBOeHMH IUCHUIIIIMHBI MHBAIMAAMHU U JIMLAMH ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3/10pOBbs OOJBIIOE 3HAYEHHME HMEeT WHJMBHJyalbHas ydeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepHara.

WnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CHOCOOCTBYIOLINM MHAWBUIYAIN3AlUN OOYUYEeHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJIy TMpernojaBaTeieM W OO0y4arolMMCs HWHBJIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. MaTrepuaibHO-TEXHHYECKOe o0ecnedeHne Nno JUCHUIInHEe (MOAYJII0)

HaumeHoBaHue criennaIbHbIX OCHAaLICHHOCTD CICIHUATBHBIX TOMEIICHHUH [NepeyeHb TUIIEH3HOHHOTO
HOMEIICHHU OpOrpaMMHOro obecnedeHus
Y4eOHbIe ayTUTOpHU st | Mebenb: yaeOHas MeOeb. Microsoft Windows
TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO | TeXxHHUuecKkue cpelcTBa 00yUeHHUs: Microsoft Office
THIIA. 9KpaH, HPOEKTOP ay/IMOCHCTEMA,

KOMITBIOTEP/HOYTOYK,  COOTBETCTBYIOIIUM
nporpaMMHBEIM obecnieuerneM (I10).

VuebOHble ayJUTOPHH st | MebGens: yueOHast MeOeb. Microsoft Windows
MIPOBEIEHUS IPYIIIOBBIX n | TexHuyeckue cpeacTBa 00ydYeHus: Microsoft Office
WHAMBHAYAIBHBIX  KOHCYJIbTALMH,




TEKYLIETO KOHTPOJIA u
HpOMe)KyTO‘-IHOfI aTTeCTalluu.

9KpaH, MPOEKTOP ayaMocucrema,
KOMITBIOTEP/HOYTOYK,  COOTBETCTBYIOIIUM
nporpaMMHbIM obecnieuenueM (I10).

YueOHbIe ayTUTOPHUU it | MeOenb: yueOHast MmeOeIb Microsoft Windows
MIPOBECHUS naboparopubix | TexHu4yeckue cpeacTBa 00ydeHUS: Microsoft Office
3ansaTuil. Ayantopus 412, 414, 419. | skpas, MPOEKTOP ayauocucrema,
KOMIBIOTEP/HOYTOYK,  COOTBETCTBYHOLINM
nporpaMMHbBIM obecniedenreM (T10).
JUIs ~ caMOCTOSATEIbHOW  pabOThl  OOYYalONIMXCA  MPEAYCMOTPEHBI  ITOMEIICHHUS,

YKOMITJIEKTOBAaHHBIE CIICIMATM3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH €
BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» M oOecrieyeHHeM JIO0CTyNa B AJIEKTPOHHYIO
UH()OPMALMOHHO-00Pa30BaATEIBHYIO CPE/ly YHUBEPCHUTETA.

HaumeHoBaHue noMemeHu ais
CaMOCTOSATENIFHON pabOTHI
oOygarommxcst

OcCHaIlleHHOCTh TOMEIEHNH ISt
CaMOCTOSTENFHON paObOTHI 00YJIArOLTIXCS

Ilepeuens
JTUIEH3NOHHOTO
MIPOTrPaMMHOTO
obecnieueHus

TTomemieHue i1 caMOCTOSTEIIHLHON
paboThI 00yUaromuxcs (YUTaTbHBIH
3an HayuHoii OMOIHOTEKN)

Mebenb: yaeOHas MeOeib

KomrutekT crnenuanu3upoBaHHONH —MeOenu:
KOMITBIOTE€PHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEpHas TEXHUKA C
MOAKIIIOYEHHEM K uH(popMaLnOHHO-
KOMMYHHMKallMOHHON cetu «lHTepHET» U
JIOCTYTIOM B 3JIEKTPOHHYIO MH(OPMAaIHOHHO-
o0pa3oBaTenbHYI0 Ccpeay o00pa3oBaTesIbHOM
opraHusaluy, BeO-KaMephl,
KOMMYHHUKAIIMOHHOE obopyznoBaHue,
obecrieynBaroniee JOCTYI K CETH HHTEPHET
(mpoBogHOE coenMHEHHE M OECHpPOBOIHOE
coenuneHue mo texuojorun Wi-Fi)

Microsoft Windows
Microsoft Office

TTomemieHue i1t caMOCTOSITEIILHON
paboTh oOyvarontixcs (aya.437a)

Mebenb: yaeOHas MeOeib

OO6opynoBaHne: KOMIBIOTEpHas TEXHHKA C
MOKIIIOYEHHEM K HMHPOPMAIMOHHO-
KOMMYHMKallMOHHON cetu «lMHTepHET» U
JIOCTYTIOM B 3JIEKTPOHHYIO MH(pOPMAaIHOHHO-
obpa3oBaTenbHyl0 cpeny 00pa3oBaTeNbHOM
OpraHM3alyy, KOMMYHHUKaIIMOHHOE
obopynoBaHue, obecniednBaroIiee JAOCTYN K
CeTH WHTEpHET (NPOBOJHOE COEOUHEHHE W
6ecrpoBOTHOE COEJMHEHHE 10 TEXHOJOTHU
Wi-Fi), MmynpTuMeTUiiHBIN TeedKpaH

Microsoft Windows
Microsoft Office




