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1. ean u 3a7a4u 0CBOEHHS TN CIHUILIHHBI

Heabro gucuumiuHbl «OKOJOTHS MPOKAPUOT» SBISETCS - HU3Yy4YEHHE
CTPYKTYPHBIX M (YHKIMOHAJIBHBIX OCOOCHHOCTEM MMKPOOHBIX COOOIIECTBA,
B3aMMOJICHCTBYIOIIUX CO CPEAOM CBOEro OOWUTaHUSI HAa OCHOBE TPOPUUECKHX
CBSI3€H, BKIIIOUAIOIINX XUMHUECKHE TpaHC(hOopMaly BEIECTB.

3aoauu Kypca

®103HAKOMUTH CTYZICHTOB C IIPOIIECCOM B3aMMOJICHCTBUM
MPOKAPUOTUYECKUX OPTraHW3MOB CO CpelAod OOWTaHUs, WX IKU3HCHHBIMU
CTPATETUSIMHU U aJanTaIMOHHBIMU TTPUCTIOCOOICHHUSIMU;

®1aTh TMPEJACTaBICHHE O CTPYKTYpe MHUKpPOOHOTO cOOOIIecTBa, €ro
bU3MYeCcKO OpraHW3allMd B TMPOCTPAHCTBE, KOOTCPATUBHBIX W KOHKYPEHTHBIX
B3aMMOOTHOIIICHUSAX MEXKIy €ro 4YjeHaMHu; - TO3HAKOMUTh C MHUKPOOHBIMU
COOOIIIECTBAaMU BOJIHBIX M HA3EMHBIX CPEJI;

®OCBETUTh pOJIb NPOKAPUOT B (HOPMHPOBAHUM Ta30BOTO  COCTaBa
aTMoc(epbl;

® [0Ka3aTh  MHOrooOpa3ue  B3aUMOOTHOIICHHM  NPOKApUOT  C
MPEACTaBUTENISIMU JIPYTUX TPYIII KUBOTO MUPA; -

®[aTh OCHOBHBIC TMPEJCTABICHUS O T'COXUMUUYECKOU JEATEIbHOCTH
MUKPOOPTaHU3MOB; - MTO3HAKOMUTH CTYJIEHTOB C KJIACCUYECKUMH U MOJIEKYJISPHO-
OMOJOTUYECKUMH METOJIaMU MCCIIEIOBAHUS CTPYKTYPhl MUKPOOHBIX COOOIIECTB;

®103HAKOMHTH C MPUKIIATHBIMH aCTICKTaMH1 YKOJIOTHU TPOKAPHOT.

2. MecTO IMCHMILIHHBI B CTPYKTYpPe OCHOBHO# NpogecCHOHATbHOM
o0pa3oBaTeIbHOM NPOrPaAMMBbI

HNucuummaa b1.B.JIB.01.02 «Dxonorus mnpokapuot» 0Oa3zupyeTcss Ha
KOMIETEHIMSIX, 3HAHUSAX U YMEHHSIX, C(HOPMUPOBAHHBIX B XOJI€ H3YyUEHHUs
auctuiinH - Mukpoouonorus, OOmas Ouosnorus, CoBpeMeHHBbIE TPOOIEMBI
3oosorun  buoxumus, MHUKpPOOHOJIOTUS U BHUPYCOJOTHs, OKOJOTHS U
palMOHAIIBHOE NPHUPOJOIOJIB30BAHUE, M SBIISIETCS OCHOBOM IIPM H3y4YEHUU
muctuminH: «[louBeHHass MUKpPOOHOIOTHS C OCHOBaMH OMOMHIUKALIUN.

KoMmnerenuuu copmMupoBaHHble B MpOLECCE HW3YYEHUS JAUCLUIUIMHBI
HEOOXOJUMBI Ul OCBOCHMS COAEpXKaHMS JTUCHUIUIMH «MuKpoOuosorus»,
«['eoxumusi», BBINONHEHUS 3aJaHui (Y4eOHOW, MPOU3BOJCTBEHHOM MPAKTHK,
HAy4YHO-UCCJIEeI0BATEIbCKON PaOOThI U BHITYCKHON KBATM(PUKALMOHHON pabOoThI).

3. Iliianupyembie pe3yabTaThl 00y4eHUS M0 TUCHUILINHE

B pesynabTaTe OCBOCHMS COJEp)KaHHS IPOTPAMMBI Y MarucTpaHTa JTOJDKHBI
OBITH C(HOPMUPOBAHBI KOMIIETEHITUU:

dopmupyemble IMepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YEeHHS 110
KOMIETEHIHH AUCHHILIAHE
Ko u HaumeHoBaHue (K00 u Haumenoganue uHOUKAMOPa 00CMUNCEHUsL KOMNemeHyuu,)

Ob0menpodeccnoHalbHbIe KOMIIETEHIMH




OIIK-8. Crocoben

MIPOEKTUPOBATh
MeJIarOrM4eCKyIo
JIeSITeNIbHOCTh HA OCHOBE
CIICIHATbHBIX HaY4YHBIX
3HaHUH W PE3yJIbTATOB
HUCCIEeN0BaHUN

OIIK-8.1. 3HaeT: O0COOEHHOCTH II€AArOTHMYECKON IesITEIbHOCTH;
TpeOOBaHUs K CyOBEKTaM IeJaroru4eckoi

NeSITeNIbHOCTH, pe3yJIbTaThl HAyYHBIX HCCIENOBaHU B cdepe
IeJarornyeckon JesiTeIbHOCTH

OIIK-8.2. VYmeeT: HCMNOJb30BaTh COBPEMEHHbBIC CIICIUATIbHbBIC
Hay4yHbl€ 3HAaHUS W pe3yNbTaTbl HUCCIENOBaHUM i1 BbIOOpa
METOJIOB B MeIaroruueckoi AesiTeIbHOCTH.

OIIK-8.3. Bmageer: w™eromamu, (opMaMH M CpEICTBaAMHU
MeJarornyecko JAedaTeIbHOCTH; OCYIIECTBIIIET HX BbHIOOp B
3aBHCUMOCTH OT KOHTEKCTa MpO(ecCHOHAIBHOW AEATENbHOCTU C
Y4ETOM PE3yJIbTaTOB HAYYHBIX HCCIIEIOBAaHUM.

IMpodeccuonanbHbIe KOMIIETEHIIUU

[1K-1. Cnocoben
IPOEKTUPOBATh U
pea30BBIBATh yueOHbIC
pOrpaMMbl JUCLUILIMH
(MopyIeit) mo 6uoaorun
JU1s 00pa30BaTENIbHBIX
OpraHu3aui pa3sHbIX
ypoBHEH 00pa3oBaHUs

[1K-1.1. 3HaeT: KOHUENTyaJIbHBIC TTOJI0XKEHUS U TPEOOBAHUS K
opraHu3anuu 00pa3oBaTesIbHOrO IMpolecca o OuoJoruH,
omnpenensembie ®I'OC cooTBETCTBYIOIIETO YPOBHSA 00pa30BaHUs;
KOMIIOHEHTBI U XapaKTePUCTUKY COBPEMEHHOIO
00pa30BaTeNbHOr0 MPOIECcca; 0COOEHHOCTH MPOEKTUPOBAHUS
00pa3oBaTeNpHOrO IMpoliecca o OMoJoru B 00pa3oBaTeIbHBIX
OpTaHU3aMsIX COOTBETCTBYIOUINX YPOBHEH 00pa30BaHMUS;
CTPYKTYpY Iporecca o0yueHust 0M0JI0ruu B 00pazoBaTeIbHOM
YUPEKIESHUU 0011Iero o0pa3oBaHus, 00pa30BaTEIbHBIX
opranuzanusax CIIO u BO; npenMeTHoe coaepkaHue,
OpraHu3aIMOHHBIE (OPMBI, METOBI M CPEACTBA OOYyUEHUS
Ouosioruu B 00pa3oBaTeNIbHBIX OPraHU3aMIX COOTBETCTBYIOIINUX
YpOBHEM 00pa3oBaHus; COBPEMEHHBIE 00pa30BaTEIbHbIE
TEXHOJIOTUM U OCHOBAHUS JUIsl UX BHIOOpA B IIEJISX

JOCTHKEHUS! pe3yIbTaTOB 00yueHUs1 OMOJIOTHM

[IK-1.2. Ymeer: xapakTtepu3oBaTh Mporecc oOy4eHus OMOIoruu
KaK B3aUMOCBA3b MPOLIECCOB YYEHMs M  IPENoJiaBaHMs,
peann30BBIBATh B3aMMOCBS3b 1IeJIei 00ydeHuUs1 OMOJIOTHH U TIeTIeH
0o0pa3oBaHMsl Ha COOTBETCTBYIOIIMX YPOBHSAX; HCIOJIb30BaTh
pa3nuyHble HHOOPMAIIMOHHBIE PECYPCHI [T 0TOOpa CONIEPKAHHS
OMoJIOrNYecKoro 00pa30BaHUs; NPOEKTHPOBATH MPEIMETHYIO
00pazoBaTenbHYIO Cpeay

IIK-1.3. Bnanmeer: mnpeaMETHBIM COJEpKaHUEM, METOAMKOU
oOyueHus: OMOJIOTMH B 00pa30BaTEIbHOM YUPEXKIEHUU OOIIEro
00pa30oBaHMs U By3€; COBPEMEHHBIMH METOAAMHU M TEXHOJOTHSIMU
00y4YEeHHS C YIETOM COLUAITBHBIX, BO3PACTHBIX,
NCUXO(QU3UOJIOTMYECKMX M HMHAMBUIYalIbHBIX OCOOEHHOCTEH
o0yudaeMbIX B 00pa30BaTeNIbHbIX OpraHU3aIUsIX Pa3HOrO YPOBHS

[TK-2. CriocobeH k
MMPOCKTUPOBAHUIO 1
peanu3anuu OCHOBHBIX
00111600pa30BaTENbHBIX
porpaMM B
00pa3zoBaTenbHBIX
OpTraHU3aIHsIX OCHOBHOTO
o011ero, cpeTHETO OOIIETO
o0Opa3oBaHUs

IIK-2.1. 3HaeT: cmocoObl co3AaHus YCIOBUH (OPMHUPOBAHUS Y

06yqafom1/1xcs1 OIIbITa CaMOCTOATECIIBbHOI'O peicHuA
NO3HABATCJIIbHBIX, KOMMYHUKATHBHBIX, HPABCTBCHHBIX HpO6J’I€M
npu HN3YUCHUHA COJACPpIKaHUA OHOJIOrMYSCKUX opeaMETOB,

JUCLUIUIMH; MEXaHHU3MbI, OPHUEHTHPYIOLIHE Mpolecc O0yYeHHs
OMOJIOTMH Ha TOCTPOCHUE CMBICIIOB YUEHHUS.

[IK-2.2. VYMeeT: oOpraHu3oBBIBaTb  CaMOCTOSTEIBHYIO U
COBMECTHYIO 00pa30BaTENIbHYIO NEATEILHOCTh OOYJAIOIINXCS IO
OCBOCHMIO Yy4eOHOro COJIepKaHUs Ha OCHOBE OCMBICIECHUS U
IIPUMEHEHHUSI 3HAaHUM.

[1K-2.3. Bnageer: cnocobamMu MOCTPOEHUS Ipolecca O0yYeHHs
OMOJIOTMHM Ha OCHOBE BOBJIEUEHUS! O0y4aIOUIMXCs B JIEATENbHOCTh




o PEIICHHIO

[I03HABATEIIbHBIX,
HPABCTBEHHBIX U JIPYTHX MPOOIIEM.

KOMMYHUKAaTHBHBIX,

4. TpynoeMkocTb M3y4YeHHs] TUCITUIIUHBI

OO6miast TpyJA0€MKOCTh JAUCIHHUIUIMHBI cOCTaBisieT 3 3aueTHble equHMIBl (108

yacoB). JluCIUIUIMHA U3y4YaeTcs BO 2 CEMECTpe

Tabnuna 1.
Bun yuebnol paboThl Ouynas | 3aouHas
dbopma tdhopma
0o0ydeHust | 00y4ueHus
AyauTOpHBbIE 3aHATHSA (BCEro): 26 6
Jlexuuu 12 2
[Tpaktrueckue 3ansatus (I13) 14 4
Cemunapsl (C)
JlabopaTtopusie padoTs (JIP)
CamocrosiTesibHas pa6oTa (Bcero) 82 99
[TpopaboTka Marepuaia JeKIHii, TOJArOTOBKA K 3aHSATHIM
CamocrosiTenbHOE U3yUYCHHUE TEM 82 84
KonTtponbHbie paboThI
Pedepar 15
U T.J.
Kypcogas pabora (npu naruyuu)
IIpomexyTouHas aTrecTaums (3auem, IK3aMeH) 3auér 3auet-3
OO0mas Tpy10eMKOCTh 108 108
5. Coaep:kaHue TUCHUILIMHBI (MOXYJIs1)
5.1 TemaTuueckuii mjiaH
Tabnumna 2.
Ne HaumeHnoBanue pasnena Bunpl yaeOHOI pabOThI U TPYJIOEMKOCTh UX U3YUCHUS
/i (TeMBI) TUCUMILINHBI Jexumm/ns | Tpaxtuueckue JTaGopatopusl Ccamocto | IIpoMexyT
HUX Ha 3aHATHS/ U3 HUX |€ 3aHsIThsl/ U3 AaTebHAas OT_IHBH‘/’I
MPAKTUICCKY Ha HUX Ha
0 MOATOTOBKY| HPAKTHYCCKYIO |I[IPAKTUYCCKY pa60Ta KOHTpOHB
NOATOTOBKY 10
IMOATOTOBKY
ouHo| O30, ouno O30 |ouno| O30|0uyno0O30
1 [Ipenmer, nens u 3a1aun 2 2/2 10

Kypca «9KoIorus
npokapuot». Mcropus
pPa3BUTHUS IKOJIOTUH
MHKPOOPTaHU3MOB KaK
Hayku. HampaBnenust
COBPEMEHHOM HKOJIOTHH
MHKPOOPraHu3MOB. MeTo1bl
AKOJIOTUYECKOMN
MUKPOOHOJIOTUH




AyTaKO0IIOTHS 2/1 4/1 1/1 10 | 19
MHUKPOOPTaHU3MOB
CooOuiecTBa 21 | 1 212 1/1 10 | 20
MHUKpPOOPTaHHU3MOB
MukpoopranusMsl u 2/1 2/2 1/1 20 20
aTMoctepa
MukpoOHbIe coolrecTBa 21 | 1 |22 1/1 20 | 20
BOJHBIX 9KOCUCTEM
DKOJIOTHs TOYBCHHBIX 2/1 212 12 | 10
MHUKPOOPTaHHU3MOB
3auér 3
Utoro 12/5| 2/2 | 14/11) 4/4 82 | 99 3
5.2Conep:kanue pa3aesioB TUCUMILIMHBI (MO1YJIS) U TPYA0EMKOCTH 110
BH/IaM Y4eOHBIX 3aHATHI (B aKaJleMIYeCKHUX YaCcax)
Tabnuma 3.
HaumeHoBaHue
Ne Conepxanue
pa3iesia TUCHUILINHBI
Cooepoicanue n1ekyuoHH020 Kypca
1. [Ipenmer, 1ens u OcHOBHOW TIpeIMET W3y4YeHUs AWCIHUIUINHBI, e U
3a1a4n Kypca | 3a1aydl ~ JKOJOTUU  MHKPOOPTaHH3MOB. buochepa wu
«OKoIIOTHS MUKpPOOpPTaHW3Mbl. Jlucrepcuss MUKpoopraHusMoB. Mcrtopus
npokapuot». Hcropus | pazButus skonoruu mMukpoopranusmon. C.H. Bunorpaackuii u
pa3BUTUA sKkojorun | M beliepuHK  —  OCHOBOIIOJIOKHUKH  3KOJIOTMYECKOTO
MUKpPOOPTaHW3MOB KakK | HampaBlIeHUS B MHUKPOOUONOTMH. ODKOJOTUYECKUI MPUHIUI
Hayku. Hanpasnenus | Bunorpaackoro-beitepunka. Bxnan B.II. OmensHckoro, H.I.
coBpeMeHHO# skojorun | Xonoanoro, b.H. Ilepdunsesa, b.JI. Micauenko u ap. B pa3BUTHE
MHUKPOOPTaHU3MOB. JKOJIOTMM  MHKPOOPTaHM3MOB Kak Hayku. HampaBieHus
MeTto b COBpPEMEHHOM 9KOJIOTHH: ayTIKOJIOTHS, CUHIKOJIIOTHS,
IKOJIOTHYECKOMN TTOMYJISIITAOHHAS YKOJIOTHSI, CHCTEMHAsT SKOJIOTHSL.
MUKPOOHOJIOTUH Knaccuueckne ¥ MONEKYISIPHO-OMOIIOTMYECKHE  METOJbI
WCCTIEOBaHUSl CTPYKTYPbl MHUKPOOHBIX cooOrmiecTB. M3yuenue
AKTUBHOCTH MUKPOOPT'aHU3MOB B MIPUPOJIE.
2. | Ayrmakonorus BnusHue Ha  KU3HEAESITENBHOCTH  MHKPOOPTaHHU3MOB
MHUKPOOPTaHU3MOB abmotnvecknx (hakTopoB cpeapl. KapauHaIbHBIE TOYKH POCTa:

MUHUMYM, ONTUMYyM, MakcuMyMm. TonepaHTHOCTb. CTeHO- U
SBpUOUOHTHBIE OpraHu3Mbl. MexaHu3Mbl  B3aMMOJECHCTBUS
IIPOKApUOT € MOJIEKYJSIPHBIM ~ KHclIopoaoM. Tokcuueckue
3¢ GeKThl MOJNEKYISIPHOTO KHCIOpOJa M €ro IPOU3BOJIHBIX.
3aluTHBIE MEXaHU3MBbI KIIETOK MIPOKApUOT. BinsHuEe BBICOKUX U
HU3KUX TEMIEPATyp Ha JKU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB.
[lcuxpodunbl, wMe30puibl, TepMOPUIBI, TUIEPTEPMOPUIBL.
CreHo- u »BpuTepMHble (OpMBL. MeXaHU3MBbl TCHXPO- H
tepmopunuu. Bnusaue pH cpenpl Ha IKHU3HEIEATENBHOCTh
MUKpoopranu3MoB. Heirpoduisl, anumopumisl, ankamoduisl.
Mexanusmbl  pH-romeoctaza. BopHas aKTUBHOCTb CpPEHbI.
lanopunsl.  Ocmodunbl. MexaHu3Mbl  OCMOPETYISALUU |
OCMOIIPOTEKTOPHBIE BElIEeCTBA. Kcepodunusi.
@DOTOCUHTETUYECKN AaKTHUBHAs paguanus Ui pas3HbIX Ipynn
¢dotoTrpodoB. YD-uzinydyeHue, HOHUBUPYIOLIEE HU3IyUYEHHUE.




Coo0OmiecTBa
MHUKPOOPTaHU3MOB

MexaHu3Mbl paIuOyCTONYMBOCTH. BiausHMEe 36 MHOTO TSATOTEHUS,
MarHUTHBIX  TOJIEH, TUAPOCTATHYECKOTO  JaBJICHUS  Ha
KHU3HEJCATEIbHOCTh MUKpPOOPraHu3MoB. CoelWHEHUsT U HOHBI,
TOKCHYHBIE ISt MHUKPOOPTIaHU3MOB. Konuenrpanus
MUTaTeNIbHBIX  BemecTB.  Komuotpodsl U OIUTrOTPOdBHI.
AnanTuBHBIE pPEAKIMH MHUKPOOPTaHM3MOB HA CTPECCOBBIC
BO3JICHCTBUSI. DKCTpeMallbHbIE YCIOBHUS U MPHUCIOCOOJICHHE K
HUM MHKPOOPTaHU3MOB. DKCTpeMO(UIbHBIE MUKPOOPTAaHU3MBI.
Dk3o0uonoruss W MuKpoopraHusMel. [IpucmocobneHue k
(U3NYECKUM YCJIOBUSM Cpe/bl: B3BEIIaHHBIC (IIAHKTOHHBIE),
MIPUKpPETICHHBIE (bopMBI. Takcucsl y MPOKAPHOT.
dopmupoBaHue OHMOIUIEHOK M KM3Hb B KOJUIOWIHOH Cpere.
Anresus. DOnuduthl, JTUTOQUIBHBIE OpraHu3Mbl. JKW3Hb B
MOABYKHOM cpene. Kpenodubr.

MukpoOHOE cOO0IIECTBO KaK IEIOCTHOCTh. Tpoduueckue
B3aUMOJICICTBUS B MHKpOOHOM cooOmiectBe. Koomepauus u
KOHKYPEHIIHS. Koomneparususie Tpoduueckne
B3auMOOTHoIeHus. [IponykT-cyOcTpaTHble B3aUMOJICHCTBUS
MEXIy  opranm3mamu. Tpoduueckume 1memd M CETH.
TepMmoaunamuyeckue TpeOOBaHUS K COOOIIECTBY U OTICIbHBIM
OopranMusMamM B HEM. OKO(PHU3UOJOTMYECKUE TPYNIbl B
COOOIIIECTBE: TEPBUYHBIE MPOIYLEHTHI, IECTPYKTOPHI U UX
cnenuanu3anuss mo cybcrparam. Kommorpodsr (3uMOreHsn),
TUAPOIUTHKY, TUCCUNITPO(BI, IEPBUYHBIE aHAYPOOBI, BTOPUUHBIE
aHa’poOwl. ['maporeHoTpodHble W anETOTPO(HBIE OPTaHU3MBI.
AHa’poOHOE  OKHCIEHHE  JIETyYUX  KUPHBIX  KHUCJOT.
MexBHI0BO IEPEHOC BOJOPOIa U KaTaboImyecKasi CHHTPOUSI.
l'azorpodsl.  ABTOXTOHBL.  Pa3BuTHe  coolmiectBa  OT
KomoHm3ammu g0  kiuMakca.  Cykmeccus.  bunapabie
B3aumojeiictBus. KoHkypeHImss 3a cyOCTpaT u MpaBHIO
KOHKYPEHTHOTO BbITecHeHHs. JKW3HEHHBIe crTparernu. K-
cTpaTteru, r-crparerd, L-ctpatern. KoOHKypeHIUs MexIy
rpynnamu B coobmiectBe. [IpoTkoonepanuss U aHabonudeckas
cuHTpous. AHTHOMO3 M  NPOAYKUHA  (PU3HOIOTUYECKH
aKTHUBHBIX BEIIECTB. ABTOPETYJSIIHSA MHKPOOHBIX COOOIIECTB.
dusnueckas opraHuszalus coodecTs B npocrpanctse. [IpaBuio

MUHUMaIbHOTO  JU((Y3MOHHOTO  pPacCTOSHMSL. [Mnano-
OaKkTepHaIbHOE COOOILIECTBO KaK MPOTOTUI B3aUMOJCHCTBUS B
cooOmiecTse. ITpocTpaHcTBEHHAs OpraHu3anus

B3aMMO/ICHCTBYIONIUX TPYII MUKPOOPTaHU3MOB. DAH(PUKATOPHI.
buomnenku. Xiomnps.

Mukpoopranu3Msl 1
atMmocdepa

Pone MuKpoopraHusmMoB B (POPMHUPOBAaHMHM Ta30BOTO
coctaBa armocgepsl. VICTOUHMKHM, CTOKH, pe3epByapbl TIa30B
atMocdepsl. Co3laHre KUCIOPOIHON aTMoc(hepsl B pe3yibTare
aucbaliaHca MEXAY MPOAYKIHUEH U AeCTPyKIUEH OpraHu4ecKoro
BemiecTBa. bakrepun Kak BaxkHeWIIMi (akTop MOAIepKaHHs
MHUKpPOKOMIIOHEHTHOT'O cocTaBa atMocdepsl. [[pixaHne mOYBbI U
npoxaykuust CO,. I'a3orenepupyroliye aHa3poOHbIe cOOOIIECTBA.
OxucnutenbHblil 6akTepuanbHbiil GuiabTp. [lapHUKOBEIA 3P dexT
Y MUKPOOPTraHU3MBI.

Tpoduyeckue nenu u
CETH

1. AmnaspoOHble cool1iecTBa
2. AnpobHble coobIecTBa




3. BzauMopnelcTBuUsS MHKpPOOPTaHU3MOB C MPEICTABUTEISIMHU
JOPYTUX IPYIII )KUBOro MuUpa. ITpokaprOTHI U IPOTUCTBI

Atmocdepa kak cpena | 1. CrocoObl monaganusi MUKPOOPTaHU3MOB B BO3IyX.
oOuTaHus 2. Mukpodiopa Bo3ayxa.

MHKpPOOPTaHU3MOB 3. Mukpodiopa Bo31yxa 3aKpbITHIX TIOMELICHUI.

4. MukpoOHBIi a3p0301b.

5.3 TemaTuka npakTu4eCKUX (CEMUHAPCKUX, JTA00PATOPHBIX) 3AHATHI U
nepeyeHb 3aJaHui

Tabmnura 4.
Ne Tema mpakTu4eckoro 3ananus (WM BOIIPOCK [Is dopma Jlutepa
/11 (ceMHapCKOT0) 3aHATHS 00CYKIICHHS Ha CEM. 3aHSTHH) OTYETHOCTU | Typa

1. [Ipenmer, eIb n | OOCyKaeHHEe HWCTOpUS Pa3BUTHS Ompoc 1,2,7
3aJauyn Kypca «DKojorus | dYKOJIoruu MHKPOOPraHn3MOB.
IPOKAPHOTY. Ucropust | Brman C.H. Bunorpanckoro u M
Beliepyaka B MHKpPOOHOIIOTHIO B
JIOM. XapakTepUCTUK
MUKPOOPraHU3MOB kak | 1710 apaKTeprcThka
JKOJIOTHIECKHX MIPUHIIUIIOB

HAyKH. Hanpasnenus .
YK . p Bunorpanckoro-beitepunka. Brian
COBpEMCHHON OKOIOTHH | B 17 OMmenstHCKOoT O, HT.

MUKPOOPTaHU3MOB. MeTonsl | xonommoro,  B.H. [lepdunbesa,
9KOJIOTUECKOU B.JI. Ucayenko u np. B pa3BUTHE
MHKPOOHOJIOTUH 9KOJIOTUM MHKPOOPTaHM3MOB KakK
HayKH.

Pa3sBUTHUA OKOJIOTUH

AyTaKonorus O6cyxaenne MEXaHU3MOB Ompoc 2,4,5,6
MHKPOOpPraHu3MOB B3aUMOJCUCTBHUA IIPOKAapUuoT C
MOJIEKYJISIPHBIM KHCIIOPOJIOM.
3aHII/ITHbIC MEXaHU3MBbI KJIETOK
MpOKApUOT. BriusHUE BBICOKUX U
HU3KHX TeMIiepaTyp Ha
KUBHCACATCIIBHOCTD

MHUKPOOPTaHU3MOB. MexaHu3Mbl
PaIHOyCTOMYMBOCTH.

Coo0mecTBa Tpoduueckue 1uenu u  ceTu. Omnpoc 1,10,11
MUKPOOPTaHU3MOB TepmoauHaMuueckue TpeOOBaHUS
K COOOIIECTBY H  OTICIBHBIM
opraHu3zMam B HEM.
DKopHU3NOTIOrNIeCKUe TPYMNbl B
coo0IiecTse: MEPBUYHBIC
MPOAYUEHTBI, JIECTPYKTOPHI M HX
crienuanu3anus 1o cybcrparam.
AHa3’pOOHOE OKHCJICHUE JICTYIHX
JKUPHBIX KUCJIOT.. KoHKypeHmms 3a
cyOcTpar u MIPaBUIIO
KOHKYPEHTHOT'O BBITCCHCHUSI.
JKusneHHsbie CTpATEruu. K-
CTpareru, r-cTpareru, L-cTpaTery.
KoHKypeHIUsT MEeXAy TpyInamMu B
COO0O0IIeCTRBe.

MuKkpoopranu3mel 1 HcroyHuky, CTOKH, pe3epByapsl Ompoc 3,7,11
arMoc(epa razop  armocheprl.  CosmaHue
KHUCJIOPOIHOMN atMocdepbl B
pesyibTaTe aucOalaHca MEXAy
MpOAYKIHEH u JeCTpYKIMEN
OpraHu4ecKoro BEIIIECTBA.
bakTepun kak BakHEHIIMH (GakTop




MO IICPKAHUS
MHUKPOKOMITOHEHTHOTO cocraBa
atMocdepsl. JlpIxaHHe TOYBBI U
MPOIYKIIHS CO,.
l'azorenepupytomme aHa’dpOOHBIC
co001IeCcTBa. OxucIATEbHBIN
OakTepHaTBHBIH dbueTp.
[TapHUKOBBII ¢ ekt u
MUKPOOPTaHU3MBI.

Tpodudeckue nenu u cetu

MexaHu3MBl Tiepeadd SHEPTHH
OT OJTHOTO OpPTaHH3Ma K PYTOMY.
XapakTepucThka TIOHATUN
Tpoduueckas LeMb u
Tpoduieckass cerb. Ilombopka
MIPUMEPOB.

Ormpoc

2,5,6

ATtMmocdepa kak cpena
00HTaHUS] MUKPOOPTaHU3MOB

OCHOBHBIE CITOCOOBI  TOTIAAHUS
MHUKPOOPTaHU3MOB B aTMOCQEPHBIit
BO3/IYX. XapaKTepucTHKa
MUKPO]IIOpPHI BO3IyXa.
Omnpenenenue MUKPOQIIOPHI
BO3/yXa 3aKPbIThIX IOMEILICHHUM.
[onsiTrie MUKPOOHBIH a3p0O30JIb U
e€ o0ocHOBaHME

Ormpoc

1,5,7,8,

5.4 3alaHUA CAMOCTOATEIbHON PadOThI

TaOmumna 5.

Pa3ngen (Tema)
NPorpamMmbl

Koanue
CTBO
4aco0B

3aganus It
CaMOCTOSATEILHOIO
BBINIOJTHEHUS

®opma
O0TYETHOCT
"

JIutepart
ypa

[Ipenmer, nenp u
3aJ1a9u Kypca
«DKoIoTHus
npokapuot». Hcropus
pa3BUTHUs 9KOJIOTUH
MHKPOOPTraHU3MOB Kak
Hayku.  HampaBnenus
COBPEMEHHOMN 3KOJIOTUU
MHUKPOOPTaHU3MOB.
MeTtoap!
JKOJIOTUYECKOU
MUKpPOOHOJIOTHH

15

Hctopust pa3BUTHS 3KOJIOTUH
MHKPOOPTAaHU3MOB.

Bxnag C.H. Bunorpaackoro u
M beitepunka B
MHUKPOOHOJIOTHIO B IEJTIOM.
XapakTepucThKa
JKOJIOTHYECKUX  TPHUHIIUAIIOB
Bunorpanckoro-beiiepunka.
Bknag B.II. OwmensHckoro,
H.T. XoJ01HOTO, B.H.
[epduibesa, b.JI. Micauenko u
Ip. B pa3BUTHE DKOJIOTHH
MUKPOOPTaHU3MOB KaK HayKH.

Odopmien
ue
pedepara.

1,2,7

AyT3KoJorus
MHUKPOOPTraHU3MOB

12

MexaHn3Mbl  B3aUMOJCHCTBUSA
MPOKAPUOT C MOJICKYJISIPHBIM
KHCJIOPOJOM. 3amuTHbIE
MEXaHU3MBI KJIETOK
npokapuoT. BiusiHre BHICOKUX
W HU3KAX TeMIeparyp Ha
JKH3HEACATEIIbHOCTD
MHKPOOPTaHU3MOB.
MexaHU3MBI
paJIuOyCTOMYUBOCTH.

Odopmien
ue
pedepara.

2,4,5,6

Coo0mecTBa

12

Tpodudeckne nemun u CETH.

OdopmneHu

1,10,11




MHUKpPOOPTaHHW3MOB

TepmoanHamMu4eckue
TpeOOBaHUS K COOOLIECTBY U
OTJCNBHBIM ~ OpraHM3MaM B
HeM.  DKO(H3HOIIOTHIECKHE
TpYMIIBI B cooO1iecTne:
MEPBUYHBIC MPOJTYIICHTEI,
JECTPYKTOPHI u 1704
CrIeIHaTn3aIus o
cyOcTpaTam. AHaspoOHOE
OKHCJICHUE JICTYYHX >KUPHBIX
kuciotr..  KoHkypeHuust — 3a
cyocrpar u MPaBUIIO
KOHKYPCHTHOTO  BBITCCHCHUSI.
Kuznennsie ctpateruu. K-
crparerd,  r-crparerd,  L-
cTpareru. Konkypenrus
MEXTY rpymmnamMmu B
cooO1iecTse.

e pedepara.

4 Mukpooprasusmel 1
aTMocdepa

13

HUcrtounukn, CTOKH,
pe3epByapsl Ta30B aTMOC(HEpHI.
Coznanue KHUCIIOPOAHOU
atMocepsl B pe3yibTaTe
nucOanaHca MEXTY
NPONYKIIMEHW M JECTPYKLMEU
OPTraHUYECcKOro BEILIECTBA.
Bakrtepun kak BakHeHIINN
(haktop MO IICPIKAHUS
MHUKPOKOMIIOHEHTHOTO
cocraBa atMocepsl. [[pixanne
nmouBbl U mnpoxykmus CO,.
I'azorenepupytoiue
aHa’pOOHBIC COO0O0IIEeCTBA.
OKHCIIUTETHHBINA
OakTepuanbHbIN GuIBTp.
[lapaukoBerit  3ddexkr wu
MHKPOOPTraHU3MBI.

OdopmieH
ue
pedepara.

3,7,11

5 Tpoduueckue nenu u
ceTu

15

OcobeHHocTi
SHEpPTUU oT
opranm3smMa K  Jpyromy.
XapakTepucTuka  MOHSATHI
Tpoduueckas LeTb u
TpodHrUecKast CETh.

nepeaaun
OJJHOT'O

Odopmien
ue
pedepara.

2,5,6

6 ATmocdepa kak cpena
oOuTaHus
MHUKPOOPIaHU3MOB

15

Cnoco0sr TOTIaIaHUsI
MHUKPOOPTaHH3MOB B
aTMOc(epHBIi BO3IYX.
XapakTepucTruKa
MUKPOQIIOpHI BO3TyXa.
Omnpenenenne  MHKPO(DIOPEI
BO3/yXa 3aKPBITBIX
TTOMEIIECHUH.

[lonsiTe MUKPOOHBIH
a’po30Jib U €€ 000CHOBaHHE

Odopmnen
ue
pedepara.

1,5,7,8,9

1.MOJ'ICKy.TISIpHO-6I/IOJ'IOFI/ILICCKI/IG MCTOJbI U3YUCHUSA CTPYKTYPEL MI/IKpOGHBIX COO6IJ.I€CTB.

5.5 Temsl pedeparoB




2.M3y4yeHne aKTHBHOCTH MUKPOOPTAaHU3MOB B TIPUPO/IE.

3.MexaHu3Mbl B3aUMOJICUCTBUS TPOKAPUOT C MOJEKYISIPHBIM KHCJIOPOAOM. ToOKCHYECKHe
3¢ (hEeKThl MOJISKYJISIPHOTO KHCIIOPOAAa M €ro MPOU3BOJMHBIX. 3aIUTHBIE MEXaHU3MBI KIIETOK
MIPOKAPHOT.

4.CoeuHeHUS] M HOHBI, TOKCHYHBIC JISI MUKPOOPTaHU3MOB.

5.KoHueHnTpanus nuTaTeabHbIX BEIIECTB U MUKPOOPTaHU3MBI.

6.1lnano-0akTepuanbHOE COOOIECTBO KaK MPOTOTHIT B3aUMOJICHCTBHS B COOOIIECTBE.
7.MuUKpOOHO-paCTUTEIbHBIC B3aUMOICHCTBHUSA.

8.dUTONAaTOreHHBIE MUKPOOPTaHU3MBI.

9.HopmanbHas mukpogiopa yenoBeka, ee GyHKIIUU U 3HaUCHUE.

10.ITapauKOBBIH 3 (HEKT 1 MUKPOOPTaHU3MBI.

11.9BTpHduKanms BOI0EMOB.

12.CamoouninieHue BOAOEMOB. 30HbBI CATPOOHOCTH U MHIMKATOPHBIE MUKPOOPTaHU3MBI.
13.CamoounIieHE TOYBBI.

14.YyacTie MUKpOOPraHM3MOB B KPYTOBOPOTE KeJie3a.

15.Y4acTie MUKpOOpPraHU3MOB B KpyroBopoTe ¢docdopa.

16.bronornyeckast 06paboTKa OPraHMYECKHX OTXO/I0B.

17.04ncTKa CTOYHBIX BOI.

18.MoekynsipHO-OHOIOTHUECKUE METO/IBI U3YUCHHS CTPYKTYPBI MUKPOOHBIX COOOIIECTR.
19.®uznueckas koornepanys B MUKPOOHOM COOOIIIECTRBE.

20.1lnano-6akTepuanbHOE COOOIMIECTBO KaK MPOTOTHUIT B3AaUMOICHCTBHS B COOOIIECTBE.

21. buoruienku. 6. IlaToreHHble MHMKPOOPTaHHU3MBI, IEPENAIOIINEcs KarellbHO-BO3AYIIHBIM
MTyTEM.

22.0keaHbl Kak cpea 00MTaHUs MUKPOOPTaHHU3MOB.

23. Vcnonp30BaHne MUKPOOPTaHU3MOB ISl IOJTYYEHHUsI OMOTOILINBA.

24.11pon3BOACTBO U UCIOIb30BaHUE OHMOMpPENnapaToB Ha OCHOBE a30T(HUKCUPYIOMIUX OaKTepHil.
25..TToBpexIeHUsT MUKPOOPTraHU3MaMU MaTEPUAIOB U CIIOCOOBI MX 3aIUTHI.

6 ®DoHJ OLIEHOYHBIX CPEACTB Uil MPOBEAEHNsI IPOMEKYTOYHOM aTTeCTAIIUN
00y4arIuxXcs Mno JUCUUIINHE (MOXYJIIO)

1) Ilepeuenv komnemenyuti, KOMopwviMU OOJIHCHBL 0811A0EMb 0OYUAIOWUECS]
8 pe3yaibmame 0C80€HUs 00PA308AMENLHOU NPOCPAMMbL

Komnerennus Otanbl GOopMUPOBAHUS

J1 J2 |J3 14 Jd5

I1P1 [1P2 | I1P 3 | ITP4 IIP 5

OIIK-8. Crniocoben MIPOEKTUPOBAThH | + +
MeAarorn4ecKyro J1esTeNbHOCTh Ha OCHOBE
CHEIUAJIBHBIX HAy4YHBIX 3HAHUW M PE3YJbTaTOB
HCCIICJOBAHUN

ITK-1. Cnocoben IIPOEKTUPOBATH u|+ + + + +
pea30BhIBaTh YIEOHBIE TTPOTPAMMEBI JUCITUTUINH
(Momyneit) mo Ouonoruu Uit 0Opa3OBaTENbHBIX
OpraHu3alyii pa3HbIX YpoBHEN 00pa3oBaHus

[IK-2. CpnocobeH K TNpPOEKTUPOBAHUIO H | + + + + +
peanu3alu  OCHOBHBIX 00IIe00pa3oBaTEIbHBIX
mporpaMM B 00pa30BaTENbHBIX OpraHU3AIUSIX
OCHOBHOI'O oO1ero, CpEeIHero oO1ero
o0pa3oBaHUs




2) Komniiekm KOHMpOIbHBIX 3a0AHUL UTU UHblE MAMEPUATbL, HeoOX0ouMble OJisl
OYEHUBAHUSL KOMNEeMeHYUll

1. Kaxoii u3 pa3ziesioB 3K0JIOrH4eCKOH MUKPOOHOIOIMH U3y4yaeT BIUSHHUE
BHEIIHUX a0MOTHYECKUX (PaKTOPOB HA MUKPOOPTAaHU3MBI:

a) IeMAKOJIOTHS;

B) ayTAKOJIOTHS;

0) KOMIKOJIOTHS;

') CUHIKOJIOTHSI?

2. K10 cunTaercs OCHOBOIOJIOXKHUKOM 3KOJIOIMYECKOH MUKPOOUOJIOTHY:
a) A. JIeBeHryk;

r) J1. K. 3a6010THBI;

0) JI. Ilactep;

n) J1. Y. iBaHOBCKMit;

B) C. H. Bunorpajckuii;

e) B. JI. OmensHckuii?

3. MeTabmo3 — TN B3aMMOOTHOIICHUH MEKIY MUKPOOPTaHU3MaMH, IPU
KOTOPOM:

a) Ba Win 0oJiee BUa MUKPOOPTAaHU3MOB CO3/IAI0T B3aMMOBBITOHBIE yC-
JIOBUS JJISl pa3BUTHUSA IPYT JpYra;

0) BBIrOAY U3BJIEKAET TOJIBKO OJUH MapTHED;

B) OJIHA IpyIIIIa OPraHU3MOB UCIIOJIb3YET B MUILY APYTYIO IPYHILY?

4. C mOMOIIIBIO Yero MOIy4atoT HAKOMUTENIBHBIE KyIbTYPhl (POTOABTOTPO(]-
HBIX, XeMOJIUTOTPO(DHBIX U XEMOTeTEPOTPO(PHBIX MUKPOOPTaHU3MOB!

a) KoJIOHKU BuHnorpanosa;

B) OaTOoMeTpa;

0) koioHku Bunorpaackoro;

r) Kamepsl ['opsieBa?

5. Kak Ha3pIBalOT OPraHU3MBbI, CIIOCOOHBIE CYIIECTBOBATh B OTHOCUTEIh-
HO y3KHUX IIpeJiesiaX N3MEHEHUH IKOJIOTHUECKOro (hakTopa:

a) am(bpuONOHTHI,

T') THAPOOUOHTHI;

0) 9BpUOHOHTHI,

1) 9BpUTPOGBI?

B) CTEHOOUOHTHI;

6. Kak Ha3pIBalOT MHTEpBAJ 3HAUEHHUH abnoTHYECKOTrO (hakTopa, B KO-
TOpPOM HaOJIFOIAI0TCS ONTHMAJIBHBIE TTOKA3aTeNN KU3HEACATEIIEHOCTH Opra-
HU3Ma:

a) 30Ha JIMMUTHUPOBAHUSI,

6) 00J1aCTh TOJIEPAHTHOCTH;

B) 30Ha ONTUMYMa;

I') 30Ha UHTUOUPOBaHUA?

7. Kak Ha3bIBaIOT TPYIITY MUKPOOPTaHU3MOB, CIIOCOOHBIX PacTH MPH TEM-
neparype ot 0 1o 35 °C, ontumManbHas TEMIIEpaTypa pocTa KOTOPBIX CIIBUHYTa
B CTOPOHY MaKCHUMAaJIbHOM:

a) ncuxXpouIs;

0) ncuxpoTpodsl;

B) M€30(UIIbI;

') TEPMOTOJIEPAHTHBIE MHKPOOPTaHH3MBI?

8. K xakoii puznonornueckoii rpyriie mo OTHOLIEHUIO K TeMIIepaType OT-
HocsT 6akTepuu Escherichia coli:



a) ncuxXpoduIsl;

0) mcuxpoTpodsl;

B) M€30(HIIbI,

') TEPMOTOJIEPAHTHBIE MUKPOOPTaHU3MbI?

9. K xakoif pnu3nos0rn4eckoii rpyrre mo OTHOLICHHIO K TEMIIEpaType OT-
HocAT OakTepun pomoB Thermus, Thermomicrobium, Thermoplasma:

a) NcuxXpoduIs;

0) mcuxpoTpodsl;

B) M€30(HIIbI,

) TepMOGUITBI?

10. Yem 00ycnoBIieHO JIeTaIbHOE JEHCTBHE BHICOKHX TEMIIEPATyp Ha MH-
KPOOPTaHU3MBbI:

a) IeHaTypaIrel KIIETOUYHBIX OCIIKOB;

0) BosHukHOBeHHEM MyTanwii B JTHK;

B) U3MEHEHUEM ITPOHUIIAEMOCTH KJIETOYHOW MeMOpPaHBI;

') HapyIIeHHEeM CHHTEe3a MeNTHI0TITUKaHAa;

1) TIOBBIIIEHUEM BS3KOCTH IIUTOTIA3MBbI?

11. Kakoii mapameTp orpaHUYUBAET HIKHUHN MpeJesl pOCcTa MUKPOOP-
TaHU3MOB:

a) TeMIIepaTypa «3aCThIBAHUS MEMOpaHbL;

0) TemriepaTypa UHaAKTUBALIMK OEJIKOB;

B) TeMIiepaTypa UHTHOMpoBaHus OMOCHHTE3a OeKa;

I') TeMIIepaTypa HapymeHus TPOHUIIAEMOCTH KIIETOYHON CTEHKHU?

12. Kak Ha3bIBalOT MUKPOOPTaHU3MBI, OIITUMYM POCTa KOTOPHIX HAXOIMT-
cs1 B 00JIaCTU HU3KUX TEMIIEepaTyp:

a) Me30(hUITBI;

T') ICUXPODHUITHI;

0) TepMOUIIBI;

1) KCUJIO(UIIBI;

B) KCEpOUIIBI,

e) ranopuisi?

13. Kakoii koanyecTBeHHBIN TapaMeTp UCIOIb3YIOT JUI OLIEHKH JIETallb-
HOTO JICWCTBUS TEMIIEPATYPHI Ha KIETKH MUKPOOPTaHU3MOB:

a) TEPMUYECKYIO TOUKY OTMUPAHUS;

0) JeTanpHyI0 TEMIIEPaTypYy;

B) TEMIEPaTyPHYIO TOUKY HHTHOMPOBAHUS POCTA;

') TOUKY TEPMOTOJIEPAHTHOCTU?

14. KakuM MHKpOOpraHu3Mam Ui pocTa HE00X0AUMO MOBBIIIEHHOE TH-
JPOCTAaTHYECKOE TaBIICHHE:

a) 6apoYyBCTBUTEIILHBIM;

0) 6apoTOIEpaHTHBIM;

B) OapouiibHBIM?

15. Kakwue BUbI 3JIEKTPOMArHUTHOTO U3JTYYEHUSI OKa3bIBAIOT (hH3HOJIO-
rudeckuil 3 ekt Ha KIeTKH MUKPOOPTaHU3MOB:

a) noHm3upymomiee n3nydenue (10 10 am);

0) ynbTpaduosnerooe uzinydenue (10-350 am);

B) ynbTpaduoneroBoe uznydeHue (350-400 am);

r) BunuMsIii cet (400—800 HM);

1) uapakpacHoe u3nydernue (800—1100 am)?

16. Kakue OuononuMepbl UMEIOT MAKCUMYM TornoieHust Y @-csera B 00-
nactu 260 HM:

a) IHK;



0) MypeuH;

B) JIMTIOTIOJICAXaPHU/IbI;

r) 6emku?

17. Kakue tuns! noBpexaeanit JJHK Hanbomnee yacto BeI3bIBaeT
Y®-uznyuenue:

a) oOpazoBaHue MyPUHOBBIX TUMEPOB;

0) oOpa3oBaHNe MUPUMHUAUHOBBIX TUMEPOB;

B) 00pa3oBaHMEe NUKIOOYTAHOBBIX MOCTUKOB MEXAY IyPUHOM U TUPUMHU-
JTUHOM OJHOM nenu?

18. Kakwue cymiecTByrOT MexaHnu3Mbl ycTpaneHus noppexaenui [JHK, Bbi-
3BaHHBIX JieicTBUEM Y D-1ydeil Ha MUKPOOHYIO KIIETKY:

a) poTopeaKkTHBAIHS;

I') TEMHOBasl penapaius;

0) cBeTOBas peraparusi;

1) IOCTPEIUIMKAaTUBHAS penapanus?

B) (hOTOOKHCIICHHE;

19. bakrepun kakoit GopMsl O0I€e TYBCTBUTEIBHBI K YIBTPA3BYKY:

a) KOKKH;

0) manoyKu;

B) U3BUTHIC (POPMBI?

20. Kak Ha3bIBalOT KJIETOYHBIE CTPYKTYPHI, MO3BOJISIONINE MUKPOOPTa-
HU3MaM OPUEHTUPOBATHCS B MATHUTHOM II0JIE:

a) ME30COMBI;

B) MarHUTOCOMBI;

0) puOOCOMBEI;

r) MarHuToopsi?

21. Kak Ha3bpIBaeTcs cpejia, KOHIEHTPAIHS COJIEH B KOTOPOH BBIIIE, YeM
B KJIETKE:

a) U30TOHUYECKas;

0) runepTOHNYECKas;

B) TUIIOTOHUYECKasi?

22. Kakoii nporiecc MpoucXoauT MpH MOMEIEHUN KJIETKH B THIIEPTOHU-
YECKHUU pacTBOp:

a) MIa3MOJIN3;

B) IIUTOJIN3;

0) MeTacras;

r) ruaponaus?

23.B xakoM aMana3zoHe KOHIEHTPALUI COJIM pacTyT yMEpEHHbIE TaIO(QHIIbL:
a) 5-15 %j;

r) 3-5 %;

0) 10-12 %;

n) 57 %?

B) 5-10 %;

24. Kak Ha3bIBalOT HU3KOMOJIEKYJISIpHbIE HEMTpallbHbIE TIO OTHOLICHHIO
K MeTabO0JIMTaM KJIETKH OpraHUYeCKHUEe COeTMHEHUS], YPaBHOBEIIMBAIOIINE
BHEIIHEE OCMOTUYECKOE JJaBICHUE:

a) KCepPOIPOTEKTOPHI;

B) 0apONpPOTEKTOPHI;

0) OCMOTIPOTEKTOPHI,

I') KpHOIIPOTEKTOPHI?

25. lNanoankanuuiibl — GU3NOIOrHYECcKast TPYIIa MUKPOOPTaHU3MOB,
criocoOHast pa3BUBAThCS:



a) MPU MOBBIICHHBIX KOoHIeHTparusax NaCl;

0) mpu MoHMXEHHBIX KoHIeHTparusax NaCl;

B) IpHY NOBBILIEHHBIX KOHLIeHTpauusx NaHCO?3;

T') IpU MMOHMKEHHBIX KoHIeHTparusax NaHCO3?

26. K kako#t ¢pu3nonoruyeckoit rpymrme mno oTHomeHuo K pH cpenst oT-
HocsT O6akTepuu Escherichia coli:

a) ranousl;

B) artu0(UIIBL;

0) ankanoubL;

') HeUTpOohuIbI?

27. Kak Ha3pIBalOT MUKPOOPTaHU3MBI, oITUMYM pH cpeap! 11s1 KOTOPBIX
CMeIIEH B Iienounyto ctopony (pH 8,5-11,5):

a) anuI0(puIIb;

T') alTKTA(PUITBL;

0) HeiTpouIb;

1) Kcepouibl?

B) aJIKAJIO(UIIBI;

28. Kakumu TpeGOBaHHUSIMH OTHOCUTEIBHO COJEPKAHUSI MOJIEKYJIIPHOTO
KHCJIOPO/Ia B CPE/Ie XapaKTePU3YIOTCS MUKPOA3PO(HIIBL:

a) TpeOYIOT HAIMYKS MOJIEKYJISIPHOTO KHCIOPO/ia, HO B KOHIIEHTPALIUH,
HIDKE aTMOC(EpPHOI;

0) TpeOyIOT HATU4MsI MOJIEKYJISIPHOTO KUCIOPO/Ia, HO B KOHIICHTPAIHH,
BBIIIIe aTMOC(hEpHOI;

B) HE TPeOYIOT HAIMYKS MOJEKYISPHOTO KUCIOPO/Ia;

T') MOJICKYJISIPHBINA KACIOPOJ YTHETAET X POCT?

29. Uem 00yCIIOBIEHO TOKCUYECKOE ACHCTBHE MOJIEKYIISIPHOTO KHUCIOPO-
J1a Ha KJIETKH MUKPOOPTaHU3MOB:

a) MTHAKTHUBAIuel ()epMEHTOB;

0) HapylIeHHEM CUHTE3a OelKa;

B) 00pa30BaHMEM BBICOKOPEAKIIMOHHBIX (DOPM KHCIOPOa;

') "3BMEHEHHEM TPOHUIIAEMOCTH ITUTOIUIA3MAaTHIECKO MEMOPaHEI;

1) noBpexaeHusmu JJHK?

30. Kak Ha3pIBaIOT MUKPOOHOTY, XapaKTEPHYIO JJIsl TaHHOTO MECTOOOUTaHUS:
a) aJUIOXTOHHAS;

B) canpoTpodHasi;

0) aBTOXTOHHA;

r) aBTOTpodHas?

31. C nomoIipo Kakoro npudbopa ocymiecTsiseTcs 3a00p npoO BOJbI € pa3-
HBIX TTYOUH:

a) bapomertpa;

B) CTaTOMETpa;

6) 6atomeTpa;

r) kamepsl ['opsiea?

32. Kakwue rpymniisl 6akTepuii OTHOCAT K CAaHUTAPHO-TIOKA3aTEIbHbIM:

a) aKTHHOMHUIIETHI;

6) 6akTepuM TPyl KUIIEYHON MalOYKH;

B) DHTEPOKOKKU;

I') CTapUIOKOKKH?

33. Kakue n3 nepevncieHHbIX MaTOTeHHBIX MUKPOOPTaHU3MOB ITOCTOSH-
HO OOUTAIOT B MOYBE:

a) Clostridium botulinum,;

6) Salmonella typhi;



B) Bacillus anthracis;

r) Staphylococcus aureus?

34. Kakoii caHuTapHBIN TOKa3aTeNb HA3bIBAIOT KOJIH-UHIEKCOM:

a) MUHUMaJIbHOE KOJIMYECTBO BOBI (M), B KOTOPOM OOHAPYKUBAOT-

cs BI'KII;

6) xonmnuectBo BI'KII, cogeprkanuxcs B 1 11 ucciemnyeMoii BOJIbI;

B) koimuectBo BI'KII, conepxkamuxcs B 100 M uccnenyemoit Bojab1?
35. Kak Ha3bIBalOT HaNpaBieHUE MPUKIATHON OMOTEXHOJIOTUH, paccMa-
TPUBAIOIICE TEOPETUICCKUE U MTPAKTUICCKHIE ACTIEKTHI HCIIOIb30BAHMSI JKUBBIX
OpPraHU3MOB B MPUPOJOOXPAHHBIX LIEIISAX:

a) PKOOHMOTEXHOJIOT U,

0) arpoOHMOTEXHOJIOTHS,

B) arpoOMOIICHOJIOT U,

r) OuopemenuaIus;

1) MUKPOOHOIICHOIOTHsA?

36. Kakue hepMeHTHI y4aCTBYIOT B pacIICTUICHUH HEPTH B KJIeTKaxX Oak-
TEPUN-IECTPYKTOPOB:

a) OKCUTCHA3bI;

T) J1a3bl;

0) oKcH/1a3hl,

1) IUra3bl?

B) THJIPOJIa3hl,

37. Kakne MUKpOOpraHU3MbI TPOAYIIHPYIOT KIETOYHOCBsI3aHHBIE [TAB:
a) 6akrepun poaos Pseudomonas u Bacillus;

0) 6axTepun poaoB Rhodococcus un Nocardia;

B) 6akTepuu poaoB Rhodococcus u Pseudomonas;

r) 6akTepun ponos Bacillus u Arthrobacter?

38. Kak Ha3bIBalOT OTKPHITOE OUUCTHOE COOPYKEHHUE, Yepe3 KOTOPOE Mpo-
MTyCKAIOTCS a3pUPOBaHHAs CTOYHAS BOJIA M CYCIICH3USI aKTUBHOTO HJIA!

a) ououibTp;

I') METAHTEHK;

0) a3pOTeHK;

1) OMOpeaKkTop C OPOIIAEMBIM CJIoeM?

B) CENITUKTCHK;

39. Kakue TUTIBI yCTAaHOBOK 00ECTICUNBAIOT aHAYPOOHOE COpaKMBAHHE Op-
TaHUYECKUX OTXOJIOB:

a) adpOTEHKH;

B) CENITUKTEHKH;

0) 6uoPUIBTPHI;

T') METAaHTEHKHU?

40. YTHUIm3anuio Kakoro Kjiacca yriieBoI0poI0B 00eCIIeYnBaOT T€HBI, pac-
nojoxeHHble Ha NAH-ma3mMuaax 6akrepuit poga Pseudomonas:

a) anudaTuIecKux;

0) reTepOLNKINYECKUX;

B) MOHOITUKJIMYECKUX apOMATHUCCKUX;

T') MOJIUIUKINIECKIX apOMATHIECKHX ?

6.1. BOIIPOCHI IO YYEFHOM JUCHUIIIUMHE J1JIS1
IMPOMEXYTOUYHOM ATTECTAIIUU OBYUAIOIIIUXCSH (3AUET)

1.ITpenmer, 3anaum, HarIpaBJICHUSI SKOJIOTHS POKAPUOT.



2.Mcropust pa3BUTHS HKOJIOTHH MPOKapuoT Kak aucuuruinabl. Paborer C.H. Bunorpanckoro, M.
beitepunka, b.B. [lepdunsesa, H.I'. Xonoxnoro u ap.

3.BnusiHue MONEKYJISPHOTO KHCIOpOJa Ha MHKpPOOpraHu3Mbl. Tokcumdeckue 3PQPeKTs
MOJIEKYJISIPHOTO KMCJIOPOAA W €ro IPOM3BOAHBIX. 3aIlUTHBIE MEXaHW3Mbl KIETKU ['pynmbl
MHUKPOOPTaHU3MOB 10 OTHOIIEHHUIO K KUCIIOPOTY.

4 BnusiHMe BBICOKMX M HU3KMX TeMIepaTyp Ha JKU3HEAEATEIbHOCTh MHMKPOOPTraHM3MOB.
[Tcuxpodunbl, Me30¢uibl, TepMOGUITBI. MeXaHU3MBI ICUXPO- U TEPMO(PHITUH.

5.Mcnonb30BaHue BHICOKUX TeMIEPATyp Ul HHAKTUBALIUM MUKPOOPTraHU3MOB.

6.V crionb30BaHue HU3KUX TEMIIEPATYP UL XPaHEHHS KYJIbTYp MUKPOOPTaHU3MOB.

7.Bnusinue pH cpenpl Ha KU3HEAEATEIBHOCTh MUKPOOPIaHU3MOB. ALMI0(UIIBI, HEHTPODUIIHI,
ankanoduisl. Mexanusmel pH-romeocrasa.

8.BnusiHue BOJIHOW aKTUBHOCTH CpeJbl Ha JKU3HEAEATEIbHOCTh MUKPOOPraHu3MOB. ["amoduisl.
Ocmodubl. MexaHu3Mbl IPUCHIOCOOICHUSI K OCMOTHYECKOMY COCTOSIHUIO cpebl. Keepodunus.
9.DOTOCHHTETHYECKHU AaKTHUBHAs paauanus s pasHeiXx rpynn ¢otorpodos. Biaushue Y-
U3ITy4eHus, MOHU3UPYIOIIETO U3ITy4YCHUS Ha MHUKPOOPTaHU3MBI. MexaHu3MBI
panuoycroiiunBoctu. 10.BausiHue ruapoctaTMUEcKOro JaBi€HUS HA KU3HEICATEIbHOCTD
MHUKpOOpranu3MoB. bapoduibpHbIle MUKPOOpPraHU3MbL. MexaHu3Mbl 0apohuinu.

11.BausiHue TsDKENbIX METAJUIOB HAa MMKPOOHYIO KIETKy. MeXaHu3Mbl MOBPEXIAIOIIEro
JEUCTBHS. Y CTONYMBOCTD MUKPOOPIaHU3MOB K TSDKEIIBIM METAJUIAM.

12 KoHueHTpanus NUTaTeNbHBIX BEIECTB U MUKpOOpranu3msl. Konuorpodsl u oaurorpodsl.
13.Ilpucnocobnenne K (U3HUSCKUM YCIOBHSAM cpelbl. Takcucel. Axaresus. OnuQHTEHI,
auTouiIbHbIe opranu3msl. Kpenoduisl.

14 MukpoOHOE COOOIIECTBO KaK IEIOCTHOCTh. TepMoinHaMuIecKue TpeOOBaHUS K COOOIIECTBY
U OT/I€JIbHBIM OpPraHU3MaM B HEM.

15.Tpoduueckre B3aMMOOTHOIICHHSI B MUKPOOHOM coobmecTBe. Koonepanust 1 KOHKYpEHITHUS.
16.9xo¢puznonornyeckue rpynnsl B cooOmiectBe. [lepBuuHble NpoAyLeHTHL. JlecTpyKTOpHI.
['maponutiky u auccuntpodel. [lepBUyHbIE 1 BTOPUYHBIE aHAIPOOHI.

17.I'unporenorpodHbie U aneToTpohHBIE MUKPOOPTAaHU3MBI.

AHa’poOHOE OKHCJICHHE JIETYYMX JKHPHBIX KHCIIOT: MpPSIMOE OKHCICHHE W DPa3JIOKEHHE
CUHTPO(HBIMU MUKPOOPTraHU3MaMH.

18.Konkypennus 3a cyOCTpaT ¥ MPaBUIIO KOHKYPEHTHOTO BBITeCHEHHS. JKU3HEHHBIE CTPATETHH.
K-ctpareru, r-ctpareru, L-ctpateru. KonkypeHIus Mexly rpyninaMu B COOOIIECTBeE.

19. IlpoTkoonepanus u aHabonuyeckas CUHTPOUsL.

20. AHTHONO03 U TPOAYKIMS (PU3HOIOTUYECKH AKTUBHBIX BEIIECTB.

21 .dusnveckas opraHu3anys MUKPOOHBIX COOOIIeCTB B mpocTpaHcTBe. [IpocTpaHCTBEHHAS
OpraHu3aisl B3aMMOJEHCTBYIOIIMX TPYNI MHKPOOPTaHU3MOB. Iaudukatopsl. buorieHku.
Xnonss. 22. PazsuTre coolmiecTBa OT KOJOHU3AUH 10 KimMakca. CyKIeccusl.
23.MeTaHOreHHO€E COOOIIECTBO.

24. Cynb(unoreHHOE COOOIIECTBO.

25. AnokcurenHoe GpoToTpodHOE COOOIIECTBO.

26. A3poOHOE COOOIIECTRBO.

27. B3auMOOTHOILIEHUS TPOKAPUOT € O€CIIO3BOHOYHBIMU KUBOTHBIMHU.

28.11poKapHOTHI ¥ IPOTHUCTEI.

29.CuMOn03bI MPOKAPUOT U MOPCKUX OECIIO3BOHOYHBIX KUBOTHBIX.

30.Mcmonp30BaHNEe YHTOMOIIATOTEHHBIX MHUKPOOPTAHU3MOB JUISI CO3JaHUS OKOJIOTHYECKU
0€30IacHBIX CPEJCTB 3aALIUTHI PACTEHUI OT BPEIHBIX HACEKOMBIX.

31.ITapa3uTu3M Kak CTpaTerds J>KU3HU MHUKPOOPTaHU3MOB. [laTOreHHBIE MHKPOOPTaHU3MBI.
[TaToreHHOCTH ¥ BUPYJIEHTHOCTb.

32.Ponp mpokapuotr B (dopmupoBaHuu armocdepsl. Jlpixanue mouBsl U npoxaykuus CO2.
["a3orenepupytoiue anadpoOHbIe coodIIecTBa. OKUCTUTENBHBIN OaKTePUATBHBIA QUITBTD.



33.Atmocepa kak  cpema  oburaHus ~ MUKpoopraHusmoB.  CrocoObl  momamaHus
MUKpPOOPTraHM3MOB B BO3AyX. Mukpodiaopa Bo3ayxa. Mukpodiaopa Bo3ayxa 3aKpbITHIX
nomenieHuii. MUKpOOHBII a3p0307Ib.

34.XapakTepucTKa BOJOEMOB KakK Cpelbl OOUTaHUS MHUKpOOpraHuzMoB. Crpatuduxanus
BO10eMOB. MUKpPOOHBIE cOOOIIECTBA SMTUIMMHHOHA, TUTIOIMMHUOHA, WIIOBBIX OTIIOKEHUH.
35.9BTpudukanus BogoemMoB. CaMooyHIlleHHE BOJOEMOB. 30HBI CalpOOHOCTU M MHIAUKATOPHBIE
MUKPOOPTaHU3MBI.

36.ITenarnane u onmurotpodHsd okeaH. doTuueckas 30HA. 30HA pereHeparuu. IKCIOpTHas
npoaykuus. llemnersl. Pa3BuTHe MUKPOOPraHM3MOB B 30HAax AanBEJUIMHTA M BBICOKOMU
MPOIYKTUBHOCTH.

37.ITouBa kak cpena oOMTaHUS MUKPOOPTaHM3MOB. TBepnas (aza mouBbl. ANre3us MOYBEHHBIX
MuKpoopranu3MoB. JKujakas ¢a3za noussl. ['azoBas gaza noussl. [IpuHIMIT MUKPO30HATBHOCTH.
38.Posib MUKPOOPTaHU3MOB B OMOTE€OIEHOTUYECKOM OOMEHE BEIIECTB: Y4acTHE B KPYrOBOPOTE
yriaepoja, azoTa, cepbl, pocdopa, xenesa.

3) Onucanue nokazamenet u Kpumepues OYeHUGAHUL KOMNemeHyu,
onucaue WKal oyeHUu8aHus

Kpurepun onennBanus:

3amura NpakTUYECKUX padOT MPOUCXOAUT Ha 3aHATHSAX. KpuTepun oLieHKu K
MPaKTUYECKUM padoTaM:

-OlleHKA «OTJMYHO» BBICTaBJISIETCS MAruCTpaHTy, €clid OH YEeTKO,
MOCJIEIOBATEIBHO, TBOPUYECKH BBIMOJIHSAET BCE 3TANbl NPAKTUYECKON pabOThl O€3
norpemHocTed M 3amedaHuid. OOOCHOBAHHO OTBEYAET HAa BCE KOHTPOJIbHBIE
Bonpockl. [Ipencrasnsier otTuer no padote 0popMIIEHHBIHN MO 00pasLy.

-OLICHKA «XOPOIIO0» BBICTABISETCS MAarucCTpaHTy, €ClIM OH 4YeTKO,
IOCJIEZIOBATEIbHO, BBIMIOJIHAET 3Tallbl MPAKTUYECKOM pabOThl, C HEKOTOPBIMU
NOTPEHIHOCTAMM M 3aMedyaHussMU. (OTBedaeT Ha KOHTPOJIBHBIE  BOIIPOCHI.
[TpencraBisier oTuer no padoTe.

-OLICHKA «YAOBJIECTBOPUTEIbHO» BBICTABISIETCS MaruCTpaHTy, €CIM OH
MMEEeT YaCTUYHOE, HE IMOJHOE MPEJCTABICHUE O 3Tamax MPaKTUYECKOW paldOThI.
BBINONHSIET UX C CYIIECTBEHHBIMU MOrPEIHOCTIMU. OTBEUaeT HEe Ha Bce (OKOJIO
20% OT BCero KOJIMYECTBA BOIIPOCOB) KOHTPOJIBHBIX BOITPOCOB.

-OlleHKA «HEeYI0BJIETBOPUTEIBHO0» BBICTABIISIETCS] MArUCTPAHTY, €CJIM OH HE
UMEEeT NPEJICTaBIIEHUE O TE€ME€ W 3Tanax MNpakTudeckod pabotsl. He monmmaer
CYIIHOCTh M Ha3HAuY€HHE MpakTUyeckod paboTel. He mpencraBisieT oT4eT 1Mo
npaktuyecko padote. He oTBeuaeT Ha KOHTPOJIbHBIE BOMPOCHI.

4) Memoouueckue pexomernoayuu 01 00y4arowuxcs u npenooasameret
no ucnoavzosanuio POC
YyeOHblld TpoliecC TO JAHHOM JIUCUMIUIMHE OpraHu3yeTcss C Yy4eToM
WCMOJIb30BaHUs  JucHUIIMHApHBIX Moxaynedn 3ET, uyro xapakrepusyercs
CICAYIOIIMMU OCOOCHHOCTSIMU:

- opraHm3ais y4eOHOro Iporecca He MO JUHEHHON CUCTeME, a TI0 MOIYJIbHOMY
MPUHLHNITY;

- UCIIOJIb30BAaHUE MOYJIbHO-peUTHHTOBOM cuctembl (MPC) st orieHku yCBOSHUS
CTyJ€HTaMU y4eOHON NUCIMIUIMHA. TpyJ0eMKOCTh BCE BUIOB Y4eOHOIM pabOTHI B



yaeOHOl mporpamme ycraHaBiuBaeTcsi B 3ET. TpymoeMkocTh TUCITUTIIIMHBI
«IKOJIOTHUSl MPOKAPUOT» COCTaBysieT 12 YacoB JEKIMOHHOrO Kypca, 14 wyacos
MpaKTUY. 3aHATUA + 82 yaca caMOCTOAT. pabOTHI.

KoHTponk OCBOEHMS CTyA€HTAaMU IUCLUIUIMHBI OCYIIECTBIISIETCA B paMKax
MOZIYJIBHO-PEUTUHIOBOM  cucteMbl B 30T,  BKIIOYAKOMIMX  TEKYIIYIO,
MIPOMEKYTOUYHYIO U UTOTOBYIO aTTECTAIUU.

[Io pe3yapTaTaMm TEKYIIETO W MPOMEKYTOUYHOTO KOHTPOJIA COCTABIISIETCS
aKaJeMUYECKU PEUTHHI CTYAEHTa MO KaKJIOMY MOJIYJII U BBIBOAMUTCS CPEIHHIA
PEUTHHT 110 BCEM MOIYJISIM.

I[lo pesympraTaM  HUTOrOBOIO  KOHTPOJISI  CTYAEHTY  3aCUMTBHIBACTCSA
TpyaoemkocTs nucuuiuinabl B 3ET, BeicTaBnsercs nuddepeHimpoBanHas oneHkKa
B MNPHUHATONH cucTeMe OayuioB. XapaKTepusys KaueCTBO OCBOCHHUS CTYICHTOM
3HAHUM, YMEHU, HABBIKOB 110 JAHHOU JIHMCIUIIIINHE.

@opMbl KOHTPOJS: TEKYLIIUA KOHTPOJb, NPOMEXKYTOYHBIM KOHTPOJIb IO
MOJYJISIM, HTOTOBBIN KOHTPOJIb MO TUCIUIUIMHE.

3aaHus sl CaMOCTOSITENIbHOM pabOThl COCTABIIAIOTCS IO pa3zieiaM U TeMaM,
IO KOTOPbIM HE IMpPEAyCMOTPEHbl ayJIUTOpPHBIE 3aHATHUs, MO0 Tpedyercs
JOTIONTHUTENBHO ~ TpopaboTaTh W MPOAHAIM3UPOBATH  paccMaTpPUBAEMbIN
npernojaBaTesieM MaTepual B 00beMe 3allJlaHUPOBaHHBIX YacOB

7 IlepeyeHb OCHOBHOM U JOIOJHHUTEILHON Y4eOHOM JIMTEPaTYpPBhI,
HE00X0AMMOM /151 0CBOCHUS AMCUUILIMHBI (MOXYJIA)

OcHnoenasa rumepamypa

1. HerpycoB A., bonu-Ocmomnosckas E.A, T'opneaxo B.M. u ap.- 2-
u3JlaHue; OKOJIOTHST MUKpPOOpPraHM3MOB: Y4ed. aig cTyd. By3oB. M.: U3n.
«IOpaiit», 2015. — 268 c.

2. 3aBap3uH ['.A. Benenue B npupooBeAUYE€CKyI0 MHUKPOOUOJIOTHIO: YueO.
nocoome / T.A. 3aBap3un, H.H. KomormmoBa. — M.. KHwkHBIH J0M
«YuuBepcuret», 2001. — 256 c.

3. Emue B.T. Mukpo6uonorus: Yue6. mins By3oB / B.T. Emmen, E.H.
MurryctuH. — 5-e u3., nepepab. u gom. — M.: [lpoda, 2005. — 445 c.

Jlonoanumenshan numepamypa

4. HerpycoB A.M. Muxkpobuonorus / A.1. Herpycos, 1.b. KotoBa. — M.:
Wzn. nentp «Axanemus», 2005. — 400 c.

5. DKoJjorus MHUKpPOOPraHU3MOB JKCTpEMalbHBIX BOJHBIX cucteM/ b.b.
Hawmcapaes. — Ynaun-VY n3: U3n-so bypsrt. ['oc. yn-ta, 2008. — 93 c.

6. I'pomoB b.B. Dxonorust 6akrepuii / b.B. I'pomos, I'.B. IlaBnenko — JL.:
JITY, 1989. — 248 c.

7. T'yces M.B. MuxkpoOuonorusi: Yueb. misi cTyA. OMOJ. CIeNHaTbHOCTEN
By30B / M.B. I'yces, JI.A. MuneeBa. — 4-e u3a. — M.: Akanemus, 2003. — 463 c.

8. IlpakTukyM mo mMukpoOuosoruu: Yuebd. mocobdue mus cryd. By3oB / A.U.
Hetpycos, M.A. Eropoga, JI.M. 3axapuyk u 1p.; [log pen. A.. Herpycosa. — M.:
Axanemus, 2005. — 604 c.



9. BopobbeB A.A. MeaunuHckas U caHUTapHas MHUKpooOuonorus / A.A.
Bopo6seB u np. — M.: Akanemus, 2003. — 463 c.

10. KpacunsaukoB A.Il. MukpoOuogornueckuii cioBapb-cripaBouHuk / ATl
Kpacunpaukos, T.P. PomanoBckas. — 2-e u3g., nom. u nepepad. — Munck: Acap,
1999. — 400 c.

11. Inerens I'. O6mas mukpoo6uosorust / I'. lnerens; Ilep. ¢ nem. JI.B.
AnekceeBoit, I'.A. Kypemnsl, H.}FO. Hecerrooii; [lon pea. E.H. KonaparseBoit. —
M.: Mup, 1987. - 567 c.

8. Ilepeuenn pecypcoB HHGPOPMAIUOHHO-TEIEKOMMYHHKALIMOHHOM CEeTH
«/HTEpHEeT», HEOOXOAUMBIX 1JISI 0CBOCHHS TUCHHUILINHBI (MOMYJIs1)

. http://molbiol.ru/ - MuTepHeT-TeppuTOpust IS TEX, KTO MPOhEeCCHOHATBLHO
CBSI3aH C OWoJIOTHMEH WM MOJeKyJsapHOH Ouosnorueit. IIpodcoro3zHoe mecto
BCTPEUH, KOTOPOE  HAMOJHSAETCA U  MOJJEPKUBACTCS  PYCCKOS3BIUHBIM
OMOJOTMYECKUM COOOIECTBOM.

. http://www.biotechnolog.ru/ - Caiit B ¢opmare yueOHHMKA TIO
OMOTEXHOJIOTUH, BKIFOYAIOUIUH pa3/iell 0 TeHHON MHXXEHEPUU.

. http://window.edu.ru/ - EnmuHOoe OKHO JocTyma K 00pa3oBaTeIbHBIM
pecypcam, BKIFOYAET KATAJIOT PECYPCOB JIsl BBICIIEH IIKOJIBI.

. http://elibrary.ru/defaultx.asp - Hayunas »siekTpoHHas OuOIHOTEKA,
KpyHOHEHIN  poccuiickuii  MHGOPMAIIMOHHBIA TMOpPTaJl B OOJAacTH HAYKH,
TEXHOJIOTUM, MEAUIMHBI M 00pa3oBaHUs, cojaepKaumii pedepaTbl U IOITHBIC
TEKCTHI OoJiee 12 MJTH HAyYHBIX CTaTel U IMyOIUKAIIHA.

. http://tusearch.blogspot.com - IloWck 3JIEKTPOHHBIX KHUT, ITyOJIMKAIIH,
3akoHOB, 'OCToB Ha caliTax Hay4HBIX DJIEKTPOHHBIX OMONMOTEK. B mouckoBuke
oTOOpaHbl Jydiide OWOJIMOTEKH, B OOJBIIMHCTBE KOTOPHIX MOJXKHO CKayaTh
Marepuanbl B TMOJHOM oObeMe O0e3 peructpalud. B CHHCOK BKIIIOUEHBI
OMOJIMOTEKU MHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OpPTaHU3aIIUM.

. Catalog.iot.ru — xaraior o0pa3oBaTeNIbHBIX pecypcoB ceTu MHTepHET

. WWW . college . ru — oTKpBITBIN KOJIISIK

. WWW . ed . gov . ru — caiit denepanbHOro areHTCTBa M0 00Pa30BAHMIO
MOuHP®D

. http :// dic . academic . ru —cioBapy ¥ SHIUKIIONCIUN OH-JIAH

. http :// www . rubicon . com / - PyGuKOH —3HIIUKIIONEIUIECKHIt

pecypc MnTepuera
dynmamentanbHas ounbmuoreka JTTIY - http:/lib.dspu.ru

9. MeToauueckue YKazaHnud 1Jisd oﬁyqamumxcn 0 OCBOCHHIO JUCIUITIMHBI

Ha nexuvoHHOM 3aHSTHH, COTJIACHO Y4YeOHOMY TUIaHy JUCHUIUIMHBL,
CTYJICHTY TMpeajiaraeTcs pPacCMOTPETh OCHOBHBIE TEMbl Kypca, CBSI3aHHBIE C
NPUHIUNHATBHBIMU BOINpOcaMu. JIeKkius nokHa OBITh 3alucaHa CTYJICHTOM,
OJIHaKO, ¢opMa 3alMuCH MOXKET ObITh J000W (KOHCIEKT, CXEMaTUYHOE
dbuxkcupoBaHUe MaTepuanga, 3aluCh Y3JOBBIX MOMEHTOB JIEKI[MH, OCHOBHBIX


http://molbiol.ru/
http://www.biotechnolog.ru/
http://window.edu.ru/
http://elibrary.ru/defaultx.asp
http://tusearch.blogspot.com/
http://lib.dspu.ru/

TEPMUHOB U onpeneneHuii). Bo3aMokHO BblaeleHne (MOAYEPKUBAHUE, BBIACICHNE
Pa3HBIMU LIBETAMHU) BAXKHBIX ITOHATHUH, TOJI0KEHUH.

He cnenyer 3amnuceiBaTh Bce, MHOTUE (aKThl, MPUMEPHI, JETalH,
PaCKpBIBAIOIINE TEMY JIEKIIMM, MOKHO JOTIOJHUTEIBHO IPOCMOTPETh B yueOHOU
JUTEPATYPE, PEKOMEHIyEMOM NIPENOIABATEIIEM.

CylIeCTBEHHBIM  JJIEMEHTOM B OCBOCHMM COJEpXKaHUS  JUCLUILIMHBI
ABIIETCS paboTa B paMKax MPAKTUYECKUX 3aHATUNA, NPOXOAsMIas Kak B
ayJUTOPHOM, TaK M BO BHEAayAUTOpPHOM (QopmaTax. BHeaynuTopHas MOArOTOBKA
MPEJIOoJIaraeT CaMOCTOATEIbHYIO IPOPAOOTKY CTYACHTOM BOIPOCOB, BEIHECEHHBIX
JUISL PACCMOTPEHUS HA IPAKTUYECKOM 3aHATUU. [Ipy MOArOTOBKE K NPAKTUYECKOMY
3aHATUIO CTYACHTY HEOOXOJUMO O3HAKOMHUTBCA C TMPEAJIOKEHHBIMH K
OOCYXKICHHIO TEMaMH, COIJIacOBaTh C TMpenojaaBaTesieM 00BbeM HE0OXOIUMBIX
3HAHWM, TOJIb30BATHCSA AKTyaIbHOW HAyYHOW IMTEpaTypoil, HE TOJBKO Yy4eOHO-
METOJUYECKUMH U31aHUAMHU (YUYEOHHKaMU, y4eOHbIMU U Y4EOHO-METOANYECKUMU
nocOOMsIMM), HO M MOHOTpaMUYEeCKUMHU MaTepuallaMd, HAyYHOU MNEpPHOIUKOM,
opuIMaTbHOW  CTATUCTHKOW, aHAJIUTUYECKUMHU MaTepuaiamu, HWHTepHeT-
pecypcamu.

HeoOxomumple — Marepuanbl, MCTOYHUKM HHGpOpMauuu  (KHUIH,
nyOiIMKauu) TMPeACTaBIEHbl B 3JEKTPOHHOM 00pa30BaTEIbHOM IPOCTPAHCTBE
YHHMBEpCUTETa — B DJIEKTPOHHON ¢opMe Ha Kadeape OHUOIOrMM, SKOJIOTMH U
Meroauku npenogasanus JI'TIY, a Ttakke B yHHUBEPCUTETCKUX OHUOIMOTEUHBIX
donmax. B ciayyae BO3HMKHOBEHHS METOJIMYECKUX 3aTPyAHEHUH B XOHE
MOJATOTOBKM K MPAKTUYECKUM 3aHATUAM, CTYJIEHTY HEOOXOOUMO OOpaTHUThCA 3a
KOHCYJIbTallMOHHOW MOJIEPKKOM K MPETOJABATENI0, BEAYIIEMY JUCHUILINHY.

10. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3yeMbIX MIPHU
OCYIIeCTBJIEHUH 00pa30BaTEeIbLHOIO0 MPOoIecca M0 JUCHUILINHE (MOAYJII0),
BKJIKOY Al epevYeHb NPOrPAMMHOI0 o0ecnedeHus 1 HHPOPMAMOHHBIX
CIMPABOYHBIX CHCTEM (MMPH HEOOXOAUMOCTH)

[Tpunoxenue Microsoft PowerPoint Ha 6a3e onepanmoHHOM CUCTEMBI
Maiikpocodpt Windows.

11. MarTepuajibHO-TeXHHYECKOE O0ecredyeHue TUCIMILIMHBI

[IpoekTop (B JIEKUMOHHOW AayJUTOpPUHU), OMHOKYJSPHBIE MUKPOCKOIIBI,
ocBeTuTenu. HarmsnHele cpelncTBa, TEMAaTUYECKHE KOJUIEKUIUH IO OCHOBHBIM
rpynmnam npoKapruOTUYECKUX OPraHU3MOB.

12. CnenuaJjibHble yCJI0BHSA JJ MHBAJIUA0B U JIHI C OTPAHUYECHHBIMH
BO3MOKHOCTSIMM 3/I0POBbSI

CriennasibHBIE YCIOBUS OOYYCHHsI M HAINPaBJICHUS paOOThl C HHBAIMIAMH U
JUIaMH ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3JI0POBbS (Hanee - oOydaromuecs C
OTpaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbSI) OINPEICIICHBI HA OCHOBAHHUU:



- @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpa3zoBaHuH B
Poccuiickon @enepauum»;

- @depepanpHoro 3akoHa oT 24.11.1995 Ne 181-P3 «O comuanbHOM 3amuTe
MHBAIMIO0B B Poccuiickont Denepannmn»;

- npukaza MuHucTepcTBa 00pa3oBaHus M Hayku Poccuiickoit denepanyu
(Muno6pnayku Poccun) ot 5 anpens 2017 r. Ne 301 «O6 yrBepxknenuu [lopsinka
OpraHu3allid M  OCYIIECTBJICHHUS  OOpa30BaTEIbHOM  JESATENBHOCTH  TIO
oOpa3oBaTeNbHBIM  MPOTPAaMMaM  BBICIIETO O0pa3oBaHUS — IporpaMMaM
OakanaBpuarta, MporpaMMam CreluaInTeTa, IporpaMMamM MarucTpaTypbl»;

-  METOJIWYECKMX PEKOMEHJAIMd 110 OpraHu3aIy 00pa30BaTEILHOTO
npoiiecca Jjisi 00y4YeHHs] MHBAJIHMJOB M JIMI[ C OIPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbs B 00pa30BaTEIbHBIX OpPraHU3alMiaX BBICIIErO0 0Opa30BaHusl, B TOM YHCIIC
OCHAIIIEHHOCTH 00pa30BaTEIBHOTO TMPOIEcca, YTBEPKIACHHBIX MHUHOOpHAYKH
Poccuu 08.04.2014 No AK-44/058H).

[log cnenuaJbHBIMU  YCIOBUSIMH  JUIA  TOJNy4YeHUsT  0Opa3oBaHMs
OOy4aromMxcss C OrPaHUYCHHBIMA BO3MOXKHOCTAMH 37I0POBbS TOHHUMAIOTCS
yCJIOBUSI OOy4Y€HHUsI, BOCIIUTAHUSI M Pa3BUTHUSI TAKUX CTYJACHTOB, BKJIIOYAIOIIUE B
ceOsl MCIOJIb30BaHUE TPU HEOOXOJMMOCTH aJlallTUPOBAHHBIX 00pa30BaTENIbHBIX
nporpaMM M METOJIOB OOy4YeHUS U BOCIHUTAHUS, CHEIUATIBHBIX YYCOHHKOB,
y4eOHBIX MOCOOMM M MUIAKTHUYECKUX MATepUajioB, CHECIUAIBHBIX TEXHHUYECKHX
CpPeACTB OOyYeHHsI KOJUICKTUBHOTO Y  HWHIUBHUIYAJbHOTO  IOJIb30BaHMS,
MPEOCTaBIECHNE YCIYT aCCUCTEHTa (MOMOIIHUKA), OKA3bIBAIOIIETO0 HEOOXOAUMYIO
MTOMOIIIb, TIPOBEICHNE TPYNIOBBIX U WHANBUIYATbHBIX KOPPEKIIMOHHBIX 3aHSATHH,
oOecrieueHue JOCTyla B 3JIaHUS By3a U JIPyrHE€ YCJIOBHUS, 0€3 KOTOPBIX
HEBO3MOXXHO WJIM 3aTPyJHEHO OCBOCHME 0Opa3oBaTEIbHBIX  MpOrpamMm
00y4Yaromuxcsi C OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3I0POBBSI.

OOyuenue B paMkKax Yy4eOHOW  JUCHUIUIMHBI  OOYYalolUXCS  C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JIOPOBbSI  OCYIIECTBIISICTCS WHCTUTYTOM C
y4eTOM  OCOOCHHOCTEH  MCUXO(PU3UUYECKOTO  PAa3BUTUS, WHIAUBUIYaTbHBIX
BO3MOYKHOCTEM M COCTOSTHUS 3/I0POBbsI TAKUX 00YUYaIOIIUXCS.

OOyuenue Mo y4eOHOW IUCHUIUIMHE OOYYaIOIIUXCS C OTrPaHUYCHHBIMU
BO3MOYKHOCTSIMHU 37I0POBBSI MOKET OBITH OPTaHM30BAHO KAK COBMECTHO C JIPYTUMU
OOYYarOIIMMUCS, TaK U B OTJICTBHBIX TPyIIIaX.

B nensx noctynHoctu 00ydeHust Mo JUCHUILIMHE 00eCTIeUBACTCS

1) nnst U ¢ orpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI IO 3PEHUIO:

- HaJIM4YUe aJlbTePHATUBHON BEpCUU O(UIIMATBLHOTO caiiTa UHCTUTYTA B CETH
«HTEepHET» M1 CIa00BUIAIINX;

- BeCb HEOOXOAUMBIN ISl U3YyUEHHs] MaTepuall, COrNIACHO Y4eOHOMY IUIaHy
(B TOM uyucine, I OOydYaronIuXCs 1O HUHAMBUIAYAIbHBIM YYEOHBIM IUIaHAM)
MPEAOCTABISETCS B JJIEKTPOHOM BHU/JIE HA JTUCKE.

- UHANBUyalbHOE paBHOMEPHOE ocBenleHue He MeHee 300 stokc;

- PUCYTCTBUE ACCHUCTEHTA, OKA3BIBAIOIIETO O0yUYaIOIMIEMyCs HEOOXOIUMYTO
MTOMOIIIb;



- o0ecreyeHWe BO3MOXKHOCTH BBHINTyCKa albTEPHATHUBHBIX (POpMaTOB
MEeYaTHBIX MaTEPUAIOB (KPYIHBIN MPpUPT win ayauodaitibl);

- ol0ecrieyeHue Joctyna oOydYaromierocs, SBISIFOUIETOCS CHENbIM U
HCIOJIb3YIOMIET0 CO0aKy-MPOBOHUKA, K 3/TAHUI0O HHCTUTYTA.

2) 1S JIALL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI IO CITYXY:

- HaTIMYue MUKPO(OHOB U 3BYKOYCHUIIUBAIOIIEH anmapaTypbl KOJUIEKTUBHOTO
MOJIb30BaHUs (ayTMOKOJIOHKH);

3) mis Ul ¢ OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS, HMMEIOIITHX
HapyIIeHUs  OIMOPHO-IABUTATEIIBHOTO  ammapara, MaTepUaIbHO-TEXHUYCCKUE
YCIIOBUSL JIOJDKHBI OOECIeurnBaTh BO3MOXKHOCTH OECIPENSTCTBEHHOTO JOCTYyIa
oOyJarommxcss B ydeOHbIE TIOMEIICHHS, CTOJOBBIC, TYyaJIeTHBIE W JPYTHE
MOMEIICHHS OpraHW3aIii, a TakkKe NpeObIBaHWS B YKa3aHHBIX TOMEIICHUIX
(HaIMYWEe TaHIYyCOB, TOPYYHEH, PACIIMPEHHBIX JBEPHBIX MPOEMOB U JPYTUX
MIPUCITOCOOJICHMI).

[lepen Hauagom 00y4YeHUSI MOTYT MPOBOAUTHCS KOHCYJIbTaTUBHBIC 3aHSTHSI,
MO3BOJISIONINE CTY/I€HTaM C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU aJaliTUPOBATHCS K
y4eOHOMY IpoIieccy.

B npomecce  BeneHuss — yuyeOHOW — AMCHUIUIMHBL  MPOQECCOPCKO-
MPENoJIaBaTeIbCKOMY COCTaBY PEKOMEHJYETCsl HCIOJIb30BaHUE COIMATBHO-
AKTUBHBIX M Pe(ICKCUBHBIX METOJIOB OOYYEHHS, TEXHOJOTHI COIMOKYJIbTYPHOU
peabunuTanuy € LEIbI0 OKa3aHWs IMOMOIIM OOYYaIOIUMCS C OTpaHMYEHHBIMU
BO3MOKHOCTSIMH 37I0POBbS B YCTAHOBIICHUW TIOJHOIIEHHBIX MEXITMIHOCTHBIX
OTHOIIEHUI c IPYTUMU oOyuarommxcs, CO3JIaHUU KOM(OPTHOTO
MICUXOJIOTHYECKOTO KIMMaTa B yueOHOU TpyTIIe.

Oco0eHHOCTH TPOBENEHUSI TEKYLIEd W MPOMEXKYTOYHOM aTTeCTallMH 110
JTUCITUTIIMHE I OOYYaIOmUXCsl ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBBS
YCTaHABJIMBAIOTCS C YYE€TOM HHAMBUAYAJIbHBIX MCUXO(PHU3NYECKUX OCOOCHHOCTEU
(ycTHO, TMCBMEHHO Ha Oymare, NHCHBMEHHO Ha KOMIbIOTepe, B (dopme
TecTupoBaHusi W jpyroe). Ilpyu  HeoOXOAMMOCTH  TPENOCTaBISETCS
JOTIOJTHUTEIHLHOE BpeMs JIJIsl IOJITOTOBKU OTBETA HA 3a4€TE MJTU DK3aMEHE.



AHHOTALUA
paboueil nporpaMMbl Y4eOHOM TUCHHUILIMHBI
JKOJIOTUS IPOKAPHOT

Hucuunmmaa b1.B.JIB.01.02 «JKOJIOTUSI TPOKAPHOT» BXOJHUT B
BApUMATUBHYIO 4YacTh OOSA3aTENbHBIX  JUCHUIUIMH  OOIEHAy4HOro  I[MKJIa
o0pa3oBaTeNbHON MPOrpaMMbl MarucTpaTypbl MO HAMpPaBICHUIO MOATOTOBKHU
44.04.01 — Ilegarorudeckoe oOpa3oBaHUE.

Hucimmmaa  B1.B.JIB.01.02  «Dkosorust MpoOKapuoT» OTHOCHUTCA K
BapuatuBHoil yactu u Moaymw B1.(JIB.1). - TlpenmeTrHass 4acth yueOHOrO
m1aHa (OCHOBHOM npodeccroHambHOM 00pa30BaTeILHON MPOTPaMMBbl) TTOATOTOBKH
Maructpos 1o HanpasieHuto 44.04.01 [legarornueckoe oOpazoBaHue.

ConepkaHue AUCHUIUIMHBI OXBaTHIBAET KpPYr BOMPOCOB, CBSI3aHHBIX C
U3YYEHUEM PA3JIECIIOB:

1. Ilpeamer, menp M 3agaun Kypca «IKOJOTHUsS MpokapuoT». Hcropus
pa3BUTHS SKOJOTMM MHUKPOOPTraHW3MOB Kak Hayku. HampaBieHuss cOBpeMEHHOM
HKOJIOTUU MUKPOOPTaHM3MOB. METO/IbI IKOJIOTMYECKON MUKPOOHOJIOTHH

2. AyTIKOJIOTHSI MUKPOOPTaHU3MOB

3. Coob1iecTBa MUKPOOPTaHU3MOB

4. Mukpoopranu3mbl U aTMmocdepa

5. MukpoOHbIe cOO0IIECTBAa BOJIHBIX 9KOCUCTEM

6. DKO0JIOTHS TOYBEHHBIX MUKPOOPTAaHU3MOB

JlucuuminHa HanejaeHa Ha (QopMHpOBaHUE CIEAYIONIUX KOMIIETEHIUN
BBIMMyCKHMKA: obmenpodeccuonansupix - OIIK-8,mpodeccnonanpupix — T1K-1,
[TK-2.

B paboueit mporpaMme TUCIHUIIIUHBI IPETYyCMOTPEHO TPOBEACHUE:

- y4eOHBIX 3aHATAM B BHAC JIGKIUHA, TNPAKTHYCCKUX  3aHSATHH,
CaMOCTOSATEIbHON paOOTHI.

- KOHTPOJIb YCTIIEBAEMOCTH B (DopMe IK3aMeHa

OO0OBeM TMCHMILINHBI 3 3a4eTHBIE €AUHMIIBI, B akajgeMudeckux yacax —108.

TpynoemkocTh BUAOB y4eOHOU pabOThI MPUBEICHA B TAOJIHIIE.

Tabnuya
Buabl yueOHoii 1eSiITeJIbHOCTH UX TPYA0EMKOCTh

®opma | Cemec | Tpymoem Buabl yueOHoii padoThI
o0yueHH TP kocrb | Jlexkn | Ilpakr. Jlabop. | IIpomexy | CPC ®opma
| uu 3aHATHA | 3aHATHSA | TOYHBINI arrecran
KOHTPOJIb 10
oYHast 2 108 12 14 82 | 3auér

3204YHAA 2 108 2 4 99 3a4éT




