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1. HEJIH OCBOEHMUA IUCUHITIUHBI
emsamu ocBoeHs MMCUHITHEBL « IKOTOTUS MUKPOOPrAHU3MOBY SBJISIOTCS:

- OBIIQICHMC OCHOBAMH 3HAHMH O B@XHEHUIMX CBOMCTBAX MHKPOOPTAHH3MOB, MX
3HAYEHHUH B IIPUPOJIHBIX NPOLIeccax;

- OBJIQ/ICHUE OCHOBAMM 3HAHUI 00 OCHOBHBIX ITPOLIECCAX, MEXAHU3MAX B3aUMOICHCTBHS
U QYHKLUMOHAILHBIX CBA3SAX B CHCTEME «MHKDPOOPIAHH3M M cpeaan», 00 aKTyalbHbBIX

npodieMax 3Toi HayKH;
- OBJIQICHUE METOIaMU MHKPOOHOIOIMYECKIX UCCIICI0BAHMIA.
3agayn THCUHILIHHDI:

- H3YYMThb OCOOEHHOCTH MPOIECCOB JKM3HEIEATENbHOCTH MHUKPOOPIaHU3MOB, KX
(ynxkumonanbHoro  pasHooOpasus, oOMeHa  BELIECTB H SHEPIUM [pU  JIeHCTBUH

PasIMYHBIX (PAKTOPOB BHEIIHEH CPE/ibl, IPUCIOCOBIIEMOCTH K 3THM (akropam;

- H3Y4UUTb COOOLIECTBA MHKPOOPraHU3MOB, HX B3aHMO/IEHCTBHE B COCTABE na”amadTa ¢
Ouocdepoii 1 reocdepoii:

- OBJIQJIETh METOJIAMH MUKPOOHOIOIHYECKUX HCCIIE10BAHHIA.

2. MECTO JUCUMIIVIMHBI B CTPYKTYPE OIIOII BO
JlaHHAsH IMCUMIIMHA BXOIUT B BAPMATUBHYIO YacTh 0J10Ka 1 IOArOTOBKH OakamaBpoB

HaIpaB/IeHUs « DKOJIOTHs U PUPO/IONIONL30BAHIE) | SBISETCS AUCUHILIHHON 110 BBIOODY.
M3yuenue nanHoi THCUMIIMHBL TPEANONAraeT BlajeHue TaKuMu JUCLMIUIMHAMU KaK o01mast
3KoJI0rUst, OMOJIOTUs, XuMus, OHopasHooOpasue, MHKPOOHOJIOTHsl U BUPYCOJIOTHS, I0YBOBEIEHHE.
B 10 ke Bpems ocBoeHHE YTOM MUCHUILTHHBL HEOOXO0MMO KAK [PEALICCTBYIOLIEE /IS U3YYEHUS
CACAYIOIHX TUCIHILTHH: PHKIIAHASL 9KOJIOIHsl YEIOBEKaA, CONMAIIBHAS IKOJIOT 1S, paLuoHalIbHOE
BOZIOIOJIB30BAHHE.
3. KOMIIETEHIUH OBYYAIOLETOCSI, DOPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS JIMCHUIIJIMHbI (MO/LY JIS1).

B pesynbrare ocBOeHHS AMCUUIIIHHBI « DKOIOTHS MHUKPOOPIaHU3MOBY BbITYCKHHK J0JIKEH
001a/1aTh CIEAYIOMMME 00LIENPO(ECCHOHATLHBIME KOMITCTCHIUASIMH:

— CIOCOOHOCTBIO IOHUMATb, H3/1araTh U KPUTHICCKH AHAJIM3UPOBATH 0A30BYIO HH(POPMALHUIO

B 00J1aCTH KOOI K | IPUpOA0Nob30Banus (OITK-7):

— BJAJICHHEM 3HAHHUIMU O TCOPCTHYCCKUX OCHOBAX 61401“601"})8(1)1/1”. 9KOJIOI'MH )XHBOTHBIX,

pacTeHu# u Mmukpoopranusmos (I1K-15):
B pesynerare ocBoeHHs qUCIMILTHHDT « DKOMOT M MHUKPOOPraHU3MOBY» 00yUArOIIUICS T0IKEH
ACMOHCTPUPOBATD CJIC/IYIOUIME Pe3yIbTaThl 00pa30BAHMUS:

3HaTh: 0 pa3Hoo6pazuH OHOJIOrHYeCKUX 00BEKTOB B BHJIC OCHOBHbIX I'PYIIII

MHUKPOOPTaHU3MOB, [IPUHIMUIILI CTPYKTYPHOH M (DY HKLIHOHAILHON OPraHU3aliy U OCHOBHBIX



MCXAHHU3MOB IIPOUECCCOB KHU3HEACATCIIBHOCTH MHKPOOPIraHu3MOB, O POJIH MI/IKpO6I/IOHOFHI/I u

BUPYCOJIOTMH KaK (yHIaMEHTATBHOMH OCHOBBI OMOJIOIMYECKHX HAYK H OHOTEXHOIOTHH,

YMeTb: HCIOIB30BATh TEOPETHUECKHE 3HAHUSI O BIUSHUH (aKTOPOB BHEIUHEH cpelibl Ha
MHKPOOPraHU3MbI H OCOOCHHOCTH y4acTHsl MUKPOOPTaHH3MOB B KPYTOBOPOTE XHMHUYECKHX
BELLECTB B IPUPO/IE.

BrazeTs: 0CHOBHBIMU METOIAMEI MUKPOOHOIOTHYECKHX HCCIIeI0BAHM, HABBIKAMH
paboTBI ¢ COBPEMEHHO# arnaparypoii.

4. CTPYKTYPA U COAEP/KAHUE JUCHUITJIMHBI

JK0J10rHs MHKPOOPraHHU3MoOB.

OOfmwias Tpy10eMKOCTh IUCLHILTHHbI COCTAB/IAET 4 3a4eTHBIX eAMHMIbIL, 144 yaca.
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Beenenne.  Tlpeamer  u | 7 1 2 4 6 2/33.3%
3anaum
SKOJIOMHH MHKPOOPTaHH3MOB
Cucremaruka
MHKPOOPTaHU3MOB.
Moposorus, ctpoerme u
pasBuTHE
MHKPOOPIaHH3MOB,
MexaHn3Mbl NoAy4eHus! 7 3 2 4 6 2/33,3%
IHEPIHH.
AnanTaums KJIETKH.
Jnddepenumams i
NepeKHBaONE  (GOpMbl Y
MHKPOOPIraHU3MOB.
Poct u pasMHOKEHHE
GakTepHnii.
Tunbi 7 |5 |2 g 6 2/33,3% 1 p-k
MHTaHUA. DKOPU3HOIOrHYEC
KiHe
rPYMIbl MUKPOOPraHH3MOB.
Dkousnonoruyeckne 7 7 o 4 6 2/33.3%
FPYNIbl MUKPOOPTaHH3MOB
(npoaosKeHue).
®usnonornueckue  rpynnsl | 7 9 2 4 6 2/33.3%
OpraHu3MoB 1no
MECTOOOUTAHMIO " no
MCIOJIL3YEMbIM cyOCTpaTam.
@)"lil([l{_lOHklfleOC 7 11 2 4 6 2/33,3% 2 p-K
pasnooOpasue
MHKPOOPTaHH3MOB.
Miikpo6Hoe coobecTBO 7 13 2 4 6 2/33,3%
KaK LEJOCTHOCTD.
Pacnpoctpanenne  u  ponb 7 15 2 4 6 2/33,3%
MHKPOOPraHH3MOB B




armocdepe, ruapocdepe u

MOYBE.

baktepnanbHbie 7 17 9 4 6 2/33,3% 3 p-k
d)yHKuHOHkU]beIC CHCTEMbI

B OCYUWICCTBACHWN

OHOT€OXHMHUYEC-KHUX

LUMKJIOB.

Bceero 7 18 | 18 36 54 | k.p | 184ac/33,3% | 3 p-k, 2K3ameH

CO}ICD)K%IHHC AUCHMII/INHBI.

Teopetnueckuii Kypc.

Beenenwue. [TpeaMeT U 3a1auu 9KOJIOIMH MHKPOOPIaHU3MOB. 3HAYeHHE MUKPOOPraHU3MOB B
NPUPOAHBIX MpoueccaXx. OCHOBHbIE MeTO/bl HccaeaoBaHust. OCHOBHBIC —IOJOXKEHHS
MHUKPOOHOH HKOJIOIHH.

CucreMaTHKa MHKpoopraHu3moB. Dumorenernueckas ¥ (QyHKUMOHAIbHAs CHCTEMAaTHKA.
OcHoBHbIe Tpymnbl dyOakTepuit. Mopdosiorus, cTpoeHue ¥ pasBUTHE MHKPOOPraHU3MOB.
CTpoeHne, XHMHUYECKHH cocTaB U (pyHKLHH OTAENbHBIX KOMIIOHEHTOB KJIETOK. CIM3UCThIE
CJIOH, KarcyJbl U 4eX/bl. KJIeTOUHble CTEHKH IPaMIIOJIOKUTEIbHBIX U IPaMOTPHIATEIbHBIX
Oakrepuii. JKryTWKM, paclosiO’KeHHe, OpraHu3allds, MeXaHHu3M JBHKeHHs. Peaxuuun
takcuca. [Iuam, ux 3Hadenue. Kierounas mMemOpaHa W BHYTPHKJIETOUHBIE MEMOpaHHBIE
CTPYKTYpBI. SliepHbIii anmapar, cocTaB, OpraHu3anus U perumkanus. Pudocomer. I'azoBbie
BAKyOJIM U APYrHe opraHesuibl OakTepuil. 3anacHble BELIECTBA U APYTUE BHYTPHKIIETOYHEIE
BKJIIOYEHHUs. DHIOCIOPbl W Jpyrue mnoxosumecs ¢Gopmbl. OcoOEHHOCTH coCTaBa M
opranu3zanuu apxeOakTepuil.

MexaHu3Mbl [OJAy4YeHHUs] SHEpruu. lcrmomp3oBaHHe SHEPrUM IIPH POCTE OaKTEpHH.
DOTOCHHTE3 MW XEMOCHHTE3. DK30I€HHbIE M HHJOTEHHbIE OKHUCIIsAeMble CyOCTpaThl.
[TepeHOCUYMKH 2JI€KTPOHOB 3JEKTPOTPAHCIIOPTHBIE CUCTEMbI; MX OCOOEHHOCTH Y pa3HbIX
MUKpoOopranu3mMoB. Posb AT® u criocoOb! ee 00pazoBaHus.

Apanrtarys KJIeTKH K HCIOJb30BaHHIO cyOcTpaTa, K BHELIHUM YyciaoBusM. WMHayknus
SH3UMATHYECKOW aKTUBHOCTH. KapauHaibHble TOUKM pOCTa: MMHHUMYM, OITHMYM,
MakCHMyM. AJanTaiusi K HOBBIM YCJIOBHsIM. TojepaHTHOCTh. CTpecc — TOJIEpaHTHOCTS.
Penapanust. CurnansHble cucteMbl. KBopyM — (akTop.

Juddepennmanus U nepexusatromime (Gopmbl y MHUKPOOPraHU3MOB: CIOPBI, LHUCTHI,
HEKYJIbTHBUpPYEeMble cOCTOsiHUsL. Ana0Ouo3. CrocoObl  paccenenus. [lpukpennénnoe
cocTosiHue (OMOMUIEHKH).

Poct u pazmuoxkenue Oakrepuil. Kietounblii nuki. POCT OTAEIBHBIX MUKPOOPIaHU3MOB U
nonyssiiui  (kysibryp). COanaHcHpoBaHHBIA M HecOalaHCUPOBaHHbBIM pocT. OCHOBHBIE

mapaMeTpbl  pocTta KYJbTYD. Hepnonnqecxoe U HCHOPCPLIBHOC  KYJIbTHBHUPOBAHHC.

[IuTarenbHble Cpeabl.



W

dusznonoruyeckue  rpynmnbl  MHKpoopraHusMoB.  Tumnbl  nutanus.  Tpoduueckoe
paszHooOpaszue: GoTo — U XeMOTPOdBL, JUTO — U OPraHOTpOodbl, aBTO — U IeTepoTpodbl,
a’poObl U aHa’poObl. Crienuanuzamysl MO HCHOJIb3yeMOMYy cyOcTpary, MOHOTPO(BI U
MOJTUTPOPBL. AnanTHBHBIE (bepMeHTEI Karabou3Mma. CaxaponuTiueckue,
HEeNTOAUTHYECKHE, JTUITOIUTHYCCKUE, THAPOJIUTHUECKUE OpraHu3Mbl. ['a30Tpodsbl.
DKO(pU3UOJOrHUEeCcKHe IPYyINIbl MUKPOOPraHu3MoB. Tomuueckoe paszHooOpazume. DakTopbl
BHELIHEH cpeapl, omnpeaemsomme poct. [lcuxpoduibl, Me30Quabl, TepMOPHUILI,
runeprepmopuibl. CteHo — u IBpurepmuble (Gopmel. TernoBoit mox. Helitpoduist,
anuaopuibl, ankaaopuibl. ['amoduiabl, Mopckue, NPEeCHOBOAHBbIE (OPMBI, MEXaHU3MBbI
OCMODEryJIsilidd ¥ OCMOIPOTEKTOPHbIE BEIIeCTBA. JBpHUTaIUHHBIE (OPMBL AKTHBHOCTH
BOJAbI U KcepopuTuzM. CBeT M XpoMaTudeckast agantanus. GDOTOCHHTETHUUECKH aKTHUBHAS
pamuanus (OAP) nst pazubix rpyni GoToTpodoB. PaguonpoTekTopHble CHCTEMBI.
QOHU3HOJIOTHYECKHE TPYIIbl OPraHU3MOB [0 MECTOOOMTAHMIO M IO HCIOJb3yEeMbIM
cyOctparam. [lpucriocoOienue K (U3MUECKUM YCIOBUSIM: B3BELICHHBIE (TJIAHKTOHHBIE),
npukpertiéuusle  popmbl.  Crniocodbl  aBMkeHUs. Ponb  rimkokanukca., DopMupoBaHHUe
OMOIIEHOK M KM3Hb B KOJUIOWAHOH cpene. Kpenodwunbl. Mukporpanuentsl. JXusub B
MOABMIKHOM cpelie U KpeHoduibl. [1nankTon, 6enToc, auUTHL, TUTOUIBHBIE OPraHU3MBbI,
O6uomuHepanusauust. Mukponum. Konuorpodsr U 0urorpo@sl.

OyHKLUHOHATIBHOE  pa3HOOOpasHe  MHUKpoOpraHu3MoB. OcCHOBHbIC  (DYHKIHOHAILHBIE
IPYNIIUPOBKY OPraHU3MOB LMKJA OPraHMYecKOro yriiepoja, IUK/Ia a3oTa, LHUKIA Cephbl,
LIMKJIa JKeTe3a.

MukpoOHOe c000IIecTBO KaK LEeNIOCTHOCT. Tpoduyeckue B3auMOIEHCTBUS B COOOIIECTBE.
[TponykT — cyOCcTpakTHBIE B3aUMOAEHCTBHSI MEXK1y opraHu3smamu. Tpoduyeckue menu u
cetu. Tepmoamnamuyeckue TpeOOBaHUS K COOOIIECTBY M OTJCIBHBIM OpraHH3MaM B HEM.
OOpathble ¢BsA3M B cooOulecTBE M MX peryjsipHas poJib. Pa3zButue cooOliectBa oOT
KOJIOHH3aLKu /10 kinmakca. CyKieccus.

KooneparupHble B3aMMOOTHOLIEHUS! MHUKPOOPTAaHU3MOB. DKO(PH3HOJIOIHYECKHE TPYIIILI B
COOOMIECTBE: MEPBUYHbIE NIPOIYLEHTBI, IECTPYKTOPBI U MX CIELHATU3AIUS 10 cybcTpaTaM.
Konuorpodp! (3MMOreHbl), TI'MIAPOIUTHKH, IUCCHIIOTPO(BI, MEPBHYHBIE aHAdPOOLI —
OpOMMIIBIIMKH, BTOPHUHBIE aHA’POOBI, BTOPHYHAS ITPOAYKIIKs, OAKTEPUOIOrHIecKast IeTIs,
razoTpodbl, aBTOXTOHBI.

Konxypenuus B coobmecte. KoHKypeHIHs 3a 9KOJOTHUECKYIO HHUINY ¥ KHHETHKA POCTA.
Kusuennple crpareruu. KonkypeHuus 3a cyOcTpar u npaBuio KOHKYPEHTHOIO BLITECHEHHUS
(I'ayse). Ilporoxoonepauns u anabommdeckast cuntpodpus. OOMeH (pakTopaMu pocTa.
Ynanenue TOKCHYECKHX TPOTYKTOB. AHTHOMO3 M MPOAYKIHUS (DH3UOJIOIHUECKH aKTHBHBIX

BECILICCTB.



Tpoduueckne OTHOIIEHHA B COOOLIECTBE. ABTOHOMHBIC coolIiecTBa C Yy4acTHEM
MePBUYHBIX IPOAYLEHTOB. PasloxkeHHe alOXTOHHOIO BEIICCTBA. MeTaHOTeHHbIE U
CynbQUIOTEHHbIE COOOMECTBA. AHOKCUTEHHOE aBTOTpoHOE CO00IEcTBO. AdpOoOHOE
CO0BIIECTBO. Y HUBEPCATBHOCTh TPOYHUUECKHUX OTHONIEHHH B COOOIIECTBE.

8. PacmpemeneHue u poJb MHKPOOPraHH3MOB B armocepe, rHIpocdepe U MOUBE.
®opMHEpOBaHUE TA30BOTO COCTaBA arMOC(epbl MUKPOOPraHH3MaMH. JlpIxaHue TOYBBI U
npoaykius CO2. ['a3oreHepupyromue aHa’POOHBIE COOOMIECTBA. | MIPOIOrHICCKUH LUK
ga 3emse. UMCIEHHOCTh MHKPOOPraHM3MOB B BOJZOeMaX. 3O0HBI CampoOHOCTH H
WHIMKATOPHBIE OpraHu3Mbl. 1loua Kak 0071acTb B3aMMOJCHCTBHA MHKpPOdIOpEI ¢
PaCTHTEIBHBIM MOKpOBOM. Mukpodiopa pusochepsl. CumOGuoTHUecKre a30THUKCATOPBL
J[pIXaHHE II0YBBI M €r0 3aBUCHMMOCTH OT THIPOTEPMHYCCKHX ycrnoBuil. Pasnoxenue
JIATHOLIEJLTIONO3b] MUKPOOHBIMH COOOIIECTBAME KaK TOMHHUPYIOUIMH 1 XapaKTepHBIN JUIs
no4s Tpodudeckuit MapupyT. O6pasoBanue rymyca. ABTOXTOHHAs MHUKpodIiopa.

9. BaxtepuanbHble (YHKIHOHANBHBIE CHCTEMBI B OCYLICCTBICHHH OMOTeOXUMHUYECKHX
nukiaoB. [TomHOTa GakTepHaabHOW (YHKIMOHAIBLHONW CHCTEMBI [V OCYIICCTBICHHSA BCEX
GHOreoOXMUMIUecKnX UMKIoB. COMpshKeHHe OGMOTeOXMMUYECKHUX HHKI0B. HeoGXoxuMocTh

(b}’HKHHOHPIpOBaHI/IH 6aKTepI/IEUH>HOI71 CUCTEMBI IS BO3MOXHOCTH CYILICCTBOBAHUSA

5yKapUOTHON HAJCTPOUKH.

5. ObPA3BOBATEJIbHBIE TEXHOJIOI'NU:

-TexHOIOrHs 0OBICHUTEIBHO-HIUIKOCTPATUBHOIO 00yUEHHS C UCIIOIb30BaHUEM
MyJIBTHMEIMITHOTO TIPOEKTOpa I TI0Ka3a Npe3eHTalui (IpU YTeHUH JIEKIH#, TPOBEIECHUH
J1abOPATOPHBIX 3aHSTHIL | 3alIKTE KyPCOBBIX paboT).

-TexXHOJIOTHS KOIEKTUBHOTO B3aNMO0OyUeH s (OpraHu3anus yueOHo# paboTe!
CTYZEHTOB B TIapax, rpyInax Ipy IPOBEIEHHH J1a00paTOPHBIX pabor).

-TexHoIOTHS (POPMUPOBAHHS yUeOHOH N€ATETLHOCTH (IIPH PEIIEHHH yueOHBIX 3aJa4 U
TecTOB Kak ()OPMbI KOHTPOJIS 3HAHHH).

-TeXHONOTHs KOMMYHHKATHBHO-TMAIOTOBOM e TeIbHOCTH [P YTEHUH IPOOIEMHBIX
JNeKIUH, BHIIOJTHEHUH TIOMCKOBBIX JlabopaTopHbIX padoT, CPC ¢ imTepaTypoH, 3aluTe KypCoBbIX
paboT.

-Undopmannonno-koMmyHiKanuorHple TexHonoruu (MKT) npy BBINOTHEHUA | 3aIlUTe
KYPCOBBIX pPaboT.

-TexHONOTHs «IOPTHOIMO» B TEYESHHE BCETO NEPHO/IA U3yUCHNUS JTaHHOH JTUCLIHMILTHHEL.
6. OHEHOYHBIE CPEACTBA IJI1 TEKYIIEI'O KOHTPOJISA YCIHEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALIMM ITO UTOI'AM OCBOEHMSA JTUCHUIVIMHBI
YYEBHO-METOJUYECKOE OBECIIEYEHHE CAMOCTOSITEJIbHOM PABOTbI
CTYAEHTOB



C 1epko BEIPabOTKH y 00YyUatOMIMXCsl TBOPUECKOTO MBIIIEHHS TIPH PELIEHUH MPUKIIaTHBIX

3aJa4, CBA3AHHLBIX C 6yIlyI_Ll€171 CIICHAIIBHOCTBIO, YMEHHUS UCII0JIE30BATh Hauboee BEPHBIC ITYTH

IIpH aHAIU3E Pa3IMYHbIX CUTYalUi pa3paboTanbl BOIPOCH pEHTHHI — KOHTPOJIA, @ TAKKE BOIPOCHI

TECT - KOHTPOJIA 3HAHUU CTYACHTOB.

Bonpochbl K pedTHHr-KOHTpo110 Nel,
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[IpeameT U 3a1a41 3KOJOTMH MHKPOOPraHU3MOB. 3Ha4€HHE MHKPOOPraHW3MOB B
IPUPOIHBIX IpoLECcCax.

CucremaTiKa MUKPOOPIraHU3MOB.

CtpoeHue U (YHKIMU KICTOYHOH CTEHKH OaKTepHi.

CTpoeHune U pyHKLUUH HUTOILIA3MATHYECKOH MEMOpaHbl OaKTePHH.

Hyxieon Gaktepuii, niuasmuasl. CTpoeHue U QyHKIHH.

CnopoobpazoBaHue y OaKTepuil.

Karicyiibl 6akTepuii, HX XUMHUECKHH COCTaB M (QyHKLHUH.

[{uToruiasMaTHyecKue BKIIOUEHHS (rpaHyJibl) OaKTepHi.

JKryTuku GakTepuii, pacioioKeHie, OpraHu3alus, MEXaHU3Mbl IBUKEHUS. Peakinu

Takcuca.

[ Munu, ux 3nayeHue.

11.

DHEepPreTHUeCKHe MPOLECChl Y IPOKapHOT.

. Ananranus 6akTepraibHOR KIETKH K cyOcTpaTam KaTaboau3ma.
13,
14.

Jluddepenmmanns KiIeToK NPOKapruoT KakK Crocod aganTanum.

Poct u pazmHokeHUe OakTepui.

Bonipocel K peiliTHHI-KOHTPOI10 Ne2.
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10.
11.
12.

Kaxue crioco0bl IUTaHUs XapaKTepHBI Ui MUKPOOPTaHH3MOB?

Kakne HCTOUHHMKH YIiIepo/ia HCIOIB3YIOT aBTOTPO(BI U Kakue — rerepoTpodnr?

Ha xaxue TpyIibl AeIsT MUKPOOPTaHU3MbI B 3aBUCHMOCTH OT MCTOYHMKA MCIIOJIB3YEMOU
UMU dHEepruu?

Yt0 Takoe XeMOCHHTE3?

B dem 3akirouaeTcs crienuduka MUKCOTPO(OB U METUIOTPO(OB?

[lepeuncite OCHOBHBIE 3KOJIOTHUYECKHE IPYNIIbI OaKTEPHiA 110 OTHOILIEHHUIO K TEMIIEpaType.
[TosicHuTe MTOHATHE «KapAMHAIBHBIE TEMIIEPATYPBI».

B dem CyLIHOCTh afanTaluy NCUXpOoGUIBHBIX U TepMO(UIbHBIX OaKTepHii?

[lepeunciivre 9KOJIOrHUECKUE IPyIbl OaKTePHUH 10 OTHOLIEHUIO K KHUCIIOTHOCTH CPEIb.
KakoBbl 0cOOeHHOCTH raslo(UIIbHBIX OaKTepHii?

B ueM COCTOUT CYIIHOCTh OCMOPEryJISILUH Y OaKTepuii?

Kakue BelecTBa BBIIOJTHSIOT Y OaKTepuit QyHKIHIO OCMOIPOTEKTOPOB?



13.
14.
15.
16.
17.

18

KaxuMm oOpa3om Biusier Ha OaKTEpPUH 3€MHOE TArOTEHHE?

Binsror i Ha GakTepuu MarHUTHBIE 11071517

Kakue MUKPOOPraHU3Mbl OTHOCSIT K MArHUTOOAKTEPUSIM?

KakoBa yCcTOHUMBOCTD pa3IMuHbIX OaKTepPHi K MOBBIIIEHHOMY JIABJIEHUIO?

[lepeuncnTe 5KOIOrMUECKHEe IPyNIibl OAKTEPUt 10 OTHOLICHUIO K KUCIOPOY.

. Kakumu mexanusmamu O6YCHOBH€Ha TOKCHYHOCTb MOJICKYJI KI/ICHOpOIIa‘.7

19,
20.

HazoBuTe OCHOBHBIC MEXAHU3MbI 3aIIUTHI aHa3pO6HI>IX 6aKT€prI OT KHCJIOpoJa.

KakoBbI ¢rmocoObI HCITOJIL30BaAHUS GaI(TCpI/IHMI/I SHCPIrur COJIHCYHOI'O I/I3lequI/IH?

B 4em sakmouaercs  oQdekT  meHcTBHS  ynbTpadHOIETOBOrO  M3IyYeHHs — Ha

MUKPOOPraHu3mMbl?

Bonpocel Kk peliTHHI-KOHTPO 10 Ne3,

I

OS]

S A -

11.

17.

18.
19,
20.

HasoBuTe 0OCHOBHBIE TPYIIIBI A30TGUKCHPYIOIINX MHKPOOPTaHU3MOB.

B 4em cymnocTs cumOro3a pacTeHnH ¢ a30TUKCHPYIOIUMHU OaKTepusMu?

Kakue pactenus BCTynaoT B CHMOMOTHYECKHME OTHOIIEHHS C KITyOEHBKOBBIMH OaKTepUsAMH?
Kaxue MHKPOOPraHu3Mbl BBIIOTHSIOT aCCOIUMATHBHYIO a30TPUKCALUIO?

HasoBuTe cBOOOAHOKUBYIIINE MUKPOOPTaHU3MBI, (PHKCUPYIOIIHE a30T aTMOC(EPBI.

[Touemy azoTpuKcHpyroLUIMe MUKPOOPraHU3Mbl HA3BbIBAIOT AHA30TPOdhaMu?

Kakosa pouib sierremornoouna B azordukcanun?

[lepeunciinre MeXaHH3Mbl 3aLIATHI HUTPOTEHA3bI OT KUCIOPO/IA.

Kakue MUKPOOPIraHU3MbI SBJISIOTCS HandoJIee aKTHBHBIMH aMMOHI/I(I)I/IKa"fOpElMI/I(.7

. B uem 3aximoyarorcs epBas U BTOpas (ba3bl HHTpH(bHKaHHH U KaKue MHKPOOpPTraHHU3MBbI UX

OCYIIECTBIISIFOT?

Kaxoe 3nauenue B npupoze UMeeT npouece HUTpuduKanuu?

. Yro Takoe rereporpodHast HUTpUDHUKaLus?
13.
14.
15.
16.

B 4em oTiauume acCUMUISLIMOHHON HUTPATPEeAYKIMU 1 ACHUTPUPUKALIN?

B 4eMm oTimune AMCCHMMIISILIMOHHON HUTPATPEIYKIUH U JIeHUTpU(pUKAUT?

Yro Takoe npsmas U KOCBeHHas ACHUTpUDUKAIHS?

KaxoBo skosioruueckoe 3HaueH#He AeHUTPUYUKALIAN?

HasoBure 0CHOBHBIE rpymNIbl MMKPOOPraHM3MOB, KOTOPBIE CYIIECTBYIOT 3a CUET JSHEPTHH,
BBUICJISIIOLICHCS TIPH OKUCIEHHH HEOPraHUYIEeCKUX COSIMHEHHUI Cephl.

B yem 3aksoyaeTcs IpMHUMNINATEHOE OTIHYKE CepoOaKTepHil OT THOHOBBIX GAKTEPUIi?
KakoBbl MeCTOOOHTaHHS U POJTB B IIPHPOJIE XeMOTPODOB, OKHCIISIOMHUX cepy?

Yro Takoe OMCCUMHISALMOHHAs —Cynb(GaTpelyKIMsi M KAaKOBbl €€ OTJIHYHUSA  OT

ACCUMMJIALIMOHHON Cynb(aTpenyKunu?

. HazoBute tunuynbie MeCcTOOOUTAHUS [POKApHOT, OCYLICCTBJISAOMUX AUCCUMHIIIIUOHHYIO

cyabdarpenykuuto. Mx poss B mpupoe.



22. Yro Takoe moOuan3auus GocdaToB, U KAKOBa pojb MUKPOOPTAaHU3MOB B 3TOM TIpolecce?

23. Ilouemy kpyroopot ¢gochopa He SBISETCS MOJTHOCTHIO 3aMKHYThIM?

24. Kakue rpynns! Oakrepuil yuyacTBYIOT B TpaHc(hOpMaluu COSMHEHUH jKee3a?

25. Hamumure  XMMMYECKYIO  PEaKLHUIO, KOTOPYIO  OCYLIECTBISIOT — XEeMOaBTOTPO(HBIE
Kes1e300aKTepUH [UIsl 10Ty YeHUsI SHEPTUH.

26. OOBsiCHUTE, IOYEMY XEMOABTOTPO(HBIE JKeJIe300aKTepuH SIBIISIFOTCS alli10(PUITBHBIMH.

27. Kakue criocoObl MUTAHUS XapaKTePHbI 1711 MUKPOOPTraHU3MOB?

28. Kakue HCTOYHMKH yTIJIepo/ia UCIOB3YIOT aBTOTPO(BI U KaKue — reTepoTpodnr?

29. Ha kakue rpynmsl JeiasT MHKPOOPIaHU3Mbl B 3aBHCHUMOCTH OT MCTOUYHMKA HCIOJb3yeMOH
UMH FHEPTUH?

30. CuryaunoHHbIE 3229 H.
OmHoutenue K KUCI0mHocmu cpeoul.

[Ipobnemunas cutyauus: B MwupoBoM oxeaHe U Ha OoJjbliell 4YacTH CYHIM KOHILCHTPAIHS
BOJOPOAHBIX MOHOB IIOJJIEPKUBACTCS B JOBOJIBHO Y3KOM JHala30HE, ONTUMAJIBHOM ISl pPocTa
OOJIBIIMHCTBA MPOKAPUOT, MPEANOYUTAIOMIUX HEUTpaIbHBIE WIH CJIa0OIIeIOUHbIe  YCIOBHS.
OnHaKo CyIIECTBYIOT IOpsiuMe KUCJIble HCTOYHHUKH M MOYBBI, pH KOTOpBIX MOkeT mocturath 1. M3
5TUX MeCT OblIM  BblICICHBl OaKTEpUH, SBISIIOIIMECS OJHOBPEMEHHO TepMobuIaMH U
aungoduiamu. C Apyrod CTOPOHBL, B MPUPOAE BCTPEYAIOTCS WICJIOYHBIE II0YBBI, 03epa H
UCTOYHMKH, pH KoTOpBIX 8-11. M3 Takux MecT BblIeNeHbl OaKTEPUH, SBIISIOIINAECS aIKaTo(HuIaMu.
3aoaua Nel. Kakoe 3HaueHHe (C 9KOJIOTMYECKOH TOUKM 3peHusl) sl OaKTepuil HMeeT CIIOCOOHOCTh
K POCTY IIPH HU3KHUX WJIM BBICOKUX 3HaYeHUsX pH?

3adaua Ne2.  Wsmepenust BHYTpHKIeTOYHOro pH, mpoBeneHHOe y MpeACTaBHTENEH TIPYIII
O0MMIaTHBIX alKa0- U alKano(uiIoB, MOKa3bIBAIOT, YTO OH HE COOTBETCTBYeT pH BHelIHel cpejbl.
Y BceX M3BECTHBIX aUMIO(HIOB 3HaYeHHe BHYTpHKIeTOuHOro pH momuepskuBaercs okoio 6,5,y
Herdrpodunos — 7.5, y ankanodunos — He Boite 9,5. C moMOIIbIO0 KAKHX MEXAHU3MOB IIPOKAPHOTEI
NOJAEPKUBAIOT CTAOUJIbHOE BHYTPUKIIETOUHOE 3HaUeHuHe pH?

Bunusinue memnepamypol Ha dbakxmepuu.

[IpoGnemuas cuTyauusi: TeMIlepaTypHble yCJIOBHS B Ouocdepe 1ocTaTouHO pasHoobpasHel [lo
OTHOLICHHIO K TEMIEpaType, Kak OKOJIrMYeckoMy (akTopy, BCe H3BECTHble OaKTepUH
HOAPA3JC/IIOTC Ha TpH TPyl (MICUXPO(UIbL, Me30(UIbl, TEePMO(HIbI), OTIUYAIOIIHECS
TEMIICPAaTYPHBIM ~ JAHAIIa30HOM, B KOTOPOM BO3MOJKEH pOCT, a TaKXe ONTHMAaJbHBIMHU
TeMIlepaTypaMu pocTa.

3aoaua Nel. OO6bsacuuTe, 4eM 00yCIOBIEHA CIIOCOOHOCTh MCUXPODHUIOB PACTH B YCIOBHAX HU3KHMX
TEMIIEPATYP, a TEPMO(HUIIOB — IIPH BBICOKUX TEMIIEpaTypax.

3aoaya Ne2. (YuebHo-uccaenoBarebekas pabora)

[TocTaBbTe HKCIEPUMEHT, € MOMOILBIO KOTOPOr0 MOKHO BBISCHUTH ONTHMAIbHBIE TEMIIEPATYPHbIE

YCJIOBHS JUIsl POCTa OIPEICIEHHOTIO BUIa OAKTepPHH.



Brusnue usnyvenus na oaxmepuu.

[IpoOiemHast CUTyalus: Bce JKMBBIE OPraHM3MBbl, B TOM 4YHCJIE M OaKTEpUH, HAXOAATCA IOJ
BO3JEHCTBHEM Pa3HbIX BUAOB M3nyueHus. OnHaxko 2 QeKThl, BbI3bIBaeMble 00IydeHHeM OakTepui,
pa3IM4YHbI B 3aBHCUMOCTH OT JUIMHBI BOJIHBI M3JIy4eHHs, €ro J03bl U BHIa OakTepui,
noagepratomuxcs oonydenuto. KoporkoBosnoBoe wuznyuenue (220-300 HM) oTpHLIATENBHO
neicTByeT Ha Oakrtepuu. M3nmyuenue B obnactu nimuH BoaH oT 300 mo 1100 M obecneunBaet
BO3MOJKHOCTb CYIIIECTBOBAHHUS OJTHUX OaKkTepuil u 6e3pa3inyHo ISl IPYrHUX.

3aoaua Nel. OObSICHUTH pa3iIduusi B BO3JACHCTBHM Ha OaKTepUM M3IyYEHUH C Pa3sHOU JUIMHOW
BOJIHBI.

3aoaua Ne2. Tlpennoxute crocoObl ucnofb3oBanus Y @-myded, OCHOBAHHBIE HAa MEXaHHU3ME HX
nercTBUsI Ha OAKTEPUH.

3aoaua Ne3. (YueOHo-ucciaenoBarenbekas padora)

[locTaBbTe SKCIEPUMEHT, C IIOMOLIBIO KOTOPOIO MOXKHO J0KaszaTh ryOuTtenpHoe aeiictBue Y D-
JTydel Ha OakTepuu.

3aoava Ne4.  ®DotocuHTe3, CONpPOBOXKAatomuics BbiaeneHueM (), CBOHCTBEHHBIH BceM
IYKapUOTHBIM OpraHu3MaM M JBYM Ipymnam dyOakrepuil (maHoOakTepusiM U mpoxjaopoduram),
Bo3MOxkeH B auanasone oT 300 no 750 um. [lns syGaktepuii, criocOOHBIX K OCYLIECTBICHUIO
OECKUCIOPOIHOTO (OTOCHHTE3a, JMANA30H H3JIy4YeHHH, oOecreunBaromux (HOTOCUHTETHUUECKYIO
AKTUBHOCTD, YBEJIMUYMBACTCSI B CTOPOHY Ooniee MIMHHBIX BOJH — 10 1100 HM. Yem oOycioBieHna
pasHuIa B criekTpax nortoineHus? CymecTBYeT 1M CBSI3b MEK/1y CABUIOM CIIEKTpa MOTJIOLIEHHS B
JUTMHHOBOJTHOBYIO 00J1acTh U OTCYTCTBUEM BblieaeHust O, npu poTOCHHTE3€ ITOro TUIA?

3aoaua Ned. V3BecTHO, 4TO MHOIME OaKTepUH, HE HYMNJAIOIIMECs B OCBEUIEHHH U XOPOIIO
pacTyliue B TEMHOTE, [IPU POCTE Ha CBETY 00pa3ylOT IIUIMEHTBI (B OCHOBHOM JKE/ThIE, OPaHIKEBLIE,
KpacHble). [louemy 510 npoucxoaut? Kak MOCTaBUTH JKCIEPUMEHT, HILTIOCTPHPYIOIIUN 3Ty
3anaudy?

Omuouternue 6axmepuil k monexyusapromy O..

[IpoGnemuast cutyauus: Bce CYLIECTBYIOLIME Ha 3eMJIe NMPOKAPUOTHI, AaKe CTPOrue aHa’dpoOwl, B
npucytetBud  O; ero mnorynomaroT. Pesynabrar Takoro B3auMOJCMCTBHSI pa3ddeH: ad’poObl
CIOCOOHBI CYIIECTBOBATH B PUCYTCTBUU O, @ aHadpOOBI MOTUOATOT.

3aoaua Nel. Yem OOBACHUTH paA3JIMYHOE OTHOIICHHE IPOKAPUOT K 3TOMY 3KOJOTHYECKOMY
dakTopy?

3aoaua No2. (YueOHo-uccaenoBatTenbekas pabora)

BeLaenuTs U3 NPUPOAHBIX CyOCTPaTOB (HAIpUMEp, U3 MOUBBI) a’poObl U aHAIPOObI, YUUTHIBAS HX

0COOEHHOCTH.

IlepedeHb TeM JIA00OPATOPHLIX PAOOT.




o

IpaBuna paGoThl B MHKpOOMOJIOrHYecKkoi naboparopuu. MeTonsl u3ydeHus MOpP(OIIOruu
MHKPOOPTaHU3MOB U CTPOEHHSI KIIETOK.

TexHHKa TNPUTOTOBIEHHsS [PENApaToB Ui HM3y4eHHsl JKMBOH M yOHTOH KyJIBTYpbI
MUKPOOPrani3MoB. [1pocThle M CIOXKHBIE METO/Ibl OKpackH. Mophosoris OCHOBHBIX TPYIITI
MPOKApHOT.

MeTobl CTepUITH3AIMU TUTATENIbHBIX CPEl B TTOCY IbL.

KyabTHBHpOBaHHE W XpaHEHHE MHUKPOOPTaHM3MOB.  BblneneHHe  UHCTBIX — KYIBTYP
MHUKPOOPIaHHU3MOB.

OmnpeieieHue OakTepHaibHOH 00CEMEHEHHOCTH BO31yXa.

KosmuecTBeHHbIH yueT Oaktepuii B 1podax Boibl. OnpesieneHue THTPa U MH/CKCA KUIICUHOH
MI0YKH.

OCHOBHBIE METO[bI H3yUeHHsI MUKPO(IOPbI [I0YBBL. BbIIeeHne 13 Mo4Bbl a30TPUKCHPYIOIIHX,
HATPUGHULUPYIOLIHUX U JIP. MUKPOOPTraHH3MOB.

BiusiHue u3iydeHus Ha pazBUTHE OaKTepuil.

Biusinue TeMmeparypbl Ha pa3BUTHE OAKTEPHH.

IlepeyeHb TeM KYPCOBBIX PadoT.

—
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[IpexMeT 1 3218491 SKOJIOTHH MUKPOOPraHu3MOB. FicTopust pa3BUTHS HAYKH.
CucreMaruka npoKapuor.

Mop¢osiorus U yIbTpacTpyKTypa KJIETOK OaKTepHil.

Ajarrraiysi MUKpOOPraHu3MoOB.

Poct 1 pazmHOKeHME OaKTEPHiA.

KuneTuka pocra mukpoopraan3mos. [Tepeskupatonine popmel (COpbl, HCTI).
ITuranue 6akTepuil, TPAaHCIIOPT MUTATEIbHBIX BEIIECTB.

depMeHTbI MUKPOOPIaHU3MOB U HX IPAKTHYECKOE TIPUMEHEHHE.

Jlpixanue OakTepuil.

AcenTHKa, aHTHCENTHKA, 1e€3UHPEKIUS, CTePHIH3ALHS.

CrocoObl MoJTydeHN s MUKPOOPraHU3MaMH dHEPIUH UL POCTa.

Bimsinue Temrepatypbl Ha OaKTepHUH.

Bnusinue ceta Ha OaKTEepHH.

DoTOCHHTE3UPYIOLIHE OAKTEPHUH, UX POJIb B IIPUPOJIE.

BrustHue kucnopo/ia Ha OakTepHH.

BrnusiHue naBneHust Ha OaKTepuu.

BimstHue KHCIIOTHOCTH Cpe/ibl Ha OaKTepHH.

BiusiHMe COIEHOCTH cpejibl Ha GakTepui. MOpCKHe U PECHOBOHBIE (POPMBL
MUKpPOOpraHu3Mbl BOJOEMOB U UX POJIb B KPYTOBOPOTE BELIECTB.

DKCTpeMaATbHBIE TATO(HUIIBI.



21. DxcrpemMalibHble TEPMO(HIIBL.

22. Mukpogiopa BO3ayxa.

23.  ®opMHpOBaHUE Ia30BOI0 COCTAaBa aTMOC(EpPbl MUKPOOPraHU3MaMH.
24. Muxkpogaopa noYBblI.

25. llouBeHHBIE MUKPOOPraHU3MbI KAK KOMIIOHEHTHI OMOT€OLEH03a.
26. Muxpodopa opranu3ma 4eaoBeka.

27. BszaumoneicTBrEe MUKPOOPIaHU3MOB C IIPEACTABUTENISAMH APYTUX TPYIII )KHBOTO MUPA.
28. AHTHOMO3 U IPOYKUUS (PU3UOJIOIMYECKH AKTUBHBIX BEIIECTB.
29.  Vuactie MUKPOOPraHU3MOB B KPyrOBOPOTE JKele3a.

30. VYwyacTHe MUKPOOPraHM3MOB B KPyrOBOPOTE a30Ta.

31. VYwvactre MUKPOOPraHH3MOB B KPyrOBOPOTE YIJIepoa.

32, Ywyactue MHKPOOPraHn3MOB B KPYI'OBOPOTE CEpbI.

33. VYwacthe MUKPOOPraHU3MOB B KpyroBopote ¢gochopa.

34. MHUKpOOpraHu3Mbl, pa3jiararole HeJlIoIo3y.

35. BogpoponHele OakTepHu.

36. MertanoOpa3zyroniue OaKTepHH.

37. MonouyHokuciaoe OpokeHue.

38.  CromproBoe OpokeHHe.

39. IlponuoHOBOKMCIOE OpOKEHHUE.

40. MacnsHokucnoe OpokeHue.

41. VYkcycHokucioe OpoKeHue.

42. [lmanoOaxTepuu, X pojb B IIPUPOJIE.

43.  AKTHHOMHLUETBI, UX POJIb B IPUPO/IE.

44. bakrepuasibHasi OUOFOMUHECIICHIIUS.

45. buoreorexHosorus. bakrepuanbHas ruapOMeTasuTyprsi.

46. Jlerpamanus KceHOOMOTHKOB. brokoppo3ust.

47.  MuKpoopraHusMsl- eCTPYKTOPbl He(PTEPOIYKTOB.

48. JloObra Hedr 1 HeTIHASE MUKPOOHOJIOTHSI.

Bonpochl K JK3AMCHY.

1. Tlpeamer m 3a1a4uu 9KOJOTMM MHKPOOPTaHW3MOB. 3HAYEHHE MHUKPOOPIaHM3MOB B MPUPOIHBIX
npoueccax.

CucremMaTiKa MUKPOOPTraHU3MOB.

Crpoenne u QyHKIIMH KICTOUHON CTEHKH OaKTepHi.

Ctpoenne n GyHKLIMH OUTOIIA3MAaTHYECKON MeMOpaHb! OaKTepuil.

PANE SIS

Hyxneonn 6axrepuit, niuasmuasl. CTpoeHne U GpyHKIHH.



CnopooOpasoBanue y GakTepHii.

6

7. Kancyibl GakTepuit, HX XMMHUYECKUH cOCTaB U GYHKIIHH.

8. lluronnazMaTuuecKkne BKIIOUCHHS (rpanysbl) GaKTepHii.

9. JKryruku Gaxrepuii, pacronoxKeHne, OpraHu3aiKs, MEXaHU3MbI IBHIKEHHUSL. Peakinu Takcuca.

10. I'lunn, ux 3HadyeHue.

11. DHepreTHyeckue MpoLecchl y NpoKapHoT.

12, Ananranus 6akTepHaibHOM KICTKH K cyOeTpaTaM Katabousma.

13. lnddepenunanus KIeTOK NpOKAPHOT KAK CIIOCOH aanTali.

14. Poct 1 pasMHOKeH#E GakTepHit.

15. IurarenbHble cpemsl. [leproanyeckoe u HEIPEPBIBHOE KYJIbTUBUPOBAHHE.

16. OuzHoNOruyuecKue rpynibl MUKPOOPraHU3MOB. THIIbI MTHTAHMS OakTepui.

17. Dxodusunonornueckue rpynbl 6aKTepHii 0 OTHOLIEHHIO K TeMIIeparype.

18. [Teuxpoduibl, MeXaHU3MbI aIANTALMHA K HH3KHM TEeMIIEpATypaM.

19. TepmouIbl, MEXaHU3MBI a1aTITALIIH K BHICOKHM TeMIIepaTypam.

20. Dkodusnos0ornUecKHe rpyNibl GAKTEPHIl 0 OTHOMEHHIO K KMCIOTHOCTH Cpepbl.

21. DxodusHoTOrHYeCKHe IPYIITBI GAKTEPHIT 10 OTHOLIEHHIO K COICHOCTH.

22. MexaHu3Mbl OCMOPEryJIsIUU OaKTepHil. OcMOIIPOTEKTOPBI.

23. DKkouU3HOI0THYECKHE PYIITBI GAKTEPHIl [0 OTHOMIEHHIO K KHCIIOPO/LY.

24. DrodusHoIOrNYeCKHEe IPYIILI GAKTEPUIl [0 OTHOLIEHUIO K TaB/ICHUIO.

25. Biusinye Ha Gaktepun u3iyueHuil.

26. DU3MONOrHYCCKUE  PYIINIEL MHKPOOPraHM3MOB 10  MECTOOOMUTAHHIO H  HCIOJIB3yeMBIM
cyberparam. Konnorpodst u 01urotpodpsr.

27. Creunanusanus MUKPOOPIaHU3MOB 110 HCnone3yeMomy cybcrpary. OCHOBHBIE TPYIIIEI
T'HJIPOJINTHKOB.

28. OcHOBHbIE PYHKLHOHAIBHBIC TPYIIHPOBKH OPraHU3MOB LIUKJIA a30Ta.

29. OcHoBHBIE (QYHKIHOHATIBHBIE PYIITHPOBKH OPTraHU3MOB LIUKJIA CEPHI.

30. OcHOBHBIE (DYHKIHOHAIBHBIE MPYIITHPOBKH OpraHusmMoB 1ukiIa Gocopa.

31. OcHoBHBIE DYHKUHOHAIbHBIE IPYIITHPOBKH OpraHU3MOB LIMKJIA JKeJle3a.

32. AHoKcHreHHOe POTOTPOPHOE COOBLIECTRO.

33. MetaHoreHHoe coo0IIeCcTRO.

34. Cyneduaorennoe coobIIecTBo.

35. OkucnurenbHbIH GuiIbTp (razoTpodbr).

36. A»pobHOe c00011IeCTRO.

37. Muxpoiiopa opraunsma uenoseka.

38. Mukpodiopa roussi.

39. Muxkpodiiopa Boabl.



40. Muxkpodiopa Bo3myxa.
CamocrosiTenbHas pabora (BHe ayAUTOpHH).
CamocrosTenbHas BHEAayIMTOPHast paboTa CTYIEHTOB IPEAyCMaTPUBAET NPOPabOTKY JIEKIIMOHHOTO
Marephata M peKOMEHIYEMOH JIMTEpaTypbl, KaK HPU IOATOTOBKE K TEKYIIMM n1a00paTOPHBIM
SAHATHAM, Tk U IPH OTBETAX HA KOHTPOJIbHBIC BOIIPOCHI MOC/IE UX NpoBeeHus. KOHTpos YCBOCHUS
3HAHUI CTYICHTAMH OCYIIECTBISICTCS B (POPME YCTHOIO OMpoCa BO BPEeMsi 3aHSTHI, a TaKXKe B [IEPUO]T
TEKYIIMX aTTecTalid. CTYIeHThl B Hayale CemecTpa MONYYarOT 3aiaHus IULs CaMOCTOSITEITEHOM
pabOThI B 3EKTPOHHOM (OpPME IO CIIETYFOLIMM TEMaM:

1. AnokcureHnoe GpoToTpodHOE CO0BIIECTRO.

2. MetaHOreHHOE COOOIIECTRO.

3. Cynbdunorennoe coobecTso.

4. OKuCIUTENBHEIA GUIBTP (ra30TpodEr).

5

AspobHOE co00111eCTBO.



7. VUEBHO-METO/IMYECKOE 1 HHO®OPMALIMOHHOE OBECIEYEHUE
JACUMIIIMHBI (MOJLY.JIS)

Crnucok quTeparyphbl.

a) OCHOBHas

L,

Kopocrenéna, JIioboBb AnapeeBHa. OCHOBBI 9KOJOIMH MUKPOOPraHU3MOB : y4eOHOe
1ocoOue /IS arpapHbix By30B 1o HanpasieHusiM 020800.62 - "Dkonorus", 110200.62 -
"Arponomus", 110100.62 - "Arpoxumust u arponousoeenue”, 020800.68 - "Dxosorus u
npupoznononbzosanue”, 110100.68 - "Arpoxumus u arpornoysosejenue” / JI. A.
Kopocrenéra, A. I'. Komaes .— Cankr-IlerepOypr : Jlans, 2013 .— 239 ¢. : ., Tabi. —
(YueGnuku a1s By3oB, CriennanbHas Tureparypa) .— bubnuorp.: ¢. 235-238 .— ISBN
978-5-8114-1400-0.

Muxkpo6uonorust. ABropsiliBuaToB A.JI.bubanorpapus:Mukpo6uosnorus [ DIeKTPOHHBIH
pecypc] : Monorpadus / UBuatos A.JI. - M. : M3narensctBo ACB, 2013. -
http://www.studentlibrary.ru/book/ISBN9785930939187.html. Diexkrponnoe usnanue Ha
ocHoBe: MukpoOuosorus: Monorpadus. - M.: M3natenbetBo Acconnanuu CTpOUTEIbHBIX
By30B, 2013. - 120 c. - ISBN 978-5-93093-918-7.

OcHoBBI MHKpOOHOJIorun U uMmyHosioruu. Astopsl: [loa pea. B.B. 3sepesa, M.H.
Boituenko. bubanorpadus: OCHOBEI MUKPOOHOIOIMHY U UMMYHOJIOTHH [ DJIEKTPOHHBIN
pecypc] / Ion pen. B.B. 3Bepesa, M.H. boituenko - M. : ID0TAP-Menaua, 2014. -
http://www.studentlibrary.ru/book/ISBN9785970429334 html. DiekTpoHHOE U3naHKE Ha
ocHoBe: OCHOBBI MUKPOOHOJIOTHM U UIMMYHOJIOTHH : yueOHUK / 11ox pel. B. B. 3Bepesa, M.

H. boiiuenko. - M. : I DOTAP-Menaua, 2014. - 368 c. : un. - ISBN 978-5-9704-2933-4.

. MI/IKpO6HOHOFH${. BHPYCOJIOT'HUA U UMMYHOJIOTHS: PYKOBOACTBO K J'Ia60paT0pHBIM 3aHATHUSAM.

Asrtopsl: nojx pex. B.b. Cooituakosa, M.M. Kapanaua.

bubnuorpadus: MukpoO1o10rus, BAPYCOJIOTUsI © UMMYHOJIOTUSI: PYKOBO/JICTBO K
71a00paTOPHBIM 3aHsTUSIM [ DIeKTpoHHbIH pecype] / noa pea. B.b. Cooituakosa, M.M.
Kapanana - M. : [DOTAP-Menua, 2014, -
http://www.studentlibrary.ru/book/ISBN9785970430668.html. DnekTpoHHOE H31aHUE Ha
ocHOBe: MUKpoOMOIIOIUst, BUPYCOJIOTHS U UMMYHOJIOTHS | PYKOBOJCTBO K J1Ja0OpaTOPHBIM
3aHsTHsM @ yueO. nocobue / [B. b. Coituakos u ap.]| ; noxa pea. B.b. Cooityakoa, M.M.
Kapanaua. - M. : 'DOTAP-Meaua, 2014. - 320 c. : mi. - ISBN 978-5-9704-3066-8.
Herpycos, Anexcanap MBanoBuu. MuxpoOuoorus : ydeOHUK JIJIsl By30B 10 HAIIPABIICHUIO
"[lenarornueckoe obpasosanue" npoduis "buonorus" / A. W. Herpycos, U. b. Kortosa .—

Mocksa : Akagemust, 2012 .— 379 c. : un., tabn. — (Briciiee npodeccruoHatbHOe



o6paszosanue, [lenarorudeckoe odpasosanne) (bakanappuar) .— bubmaumorp.: ¢. 375 .—

ISBN 978-5-7695-8411-4.

0) 10MOJIHUTEIbHAS

1. Caxuo, Onbra HukonaeBHa. DKOJIOTUS MEKPOOPraHu3MoB : ydeOHoe mocodue : B 3 1. / O.
H. Caxno, T. A. Tpudonosa ; Bragumupckuit rocy1apcTBeHHbIH yHuBepeuTeT (Baly) .—
Bragumup : Bragumupekuii rocynapersenssiii yausepenter (Bal'y), 2007-. 4. 1 .— 2007
— 64 c. : un., Tabn. — Wmeercst aneKTpoHHast Bepeust .— bubmuorp.: ¢. 63. M3nanue Ha
np. nocurene: Y. 1 [Daexrponssiii pecype] .— b.m., 2007 .— ISBN 5-89368-714-0.

2. Caxuo, Onpra HukosaesHa. DKOIOIUsS MUKPOOPTraHM3MOB : yueOHoe mocobue : B 3 4./ O.
H. Caxno, T. A. Tpudonosa ; Biajgumupckuit rocyapcTBeHHblil yHusepeurer (Bal'y) .—
Baanumup : Bragumupekuii rocynaperseHnsiit yausepeutet (Bal'y), 2007-. 4. 2 .— 2009
— 50 ¢. : un. — Mmeercs siekTpoHHas Bepeus .— bubsuorp.: ¢. 49. Mznanue Ha ap.
nocurene: Y. 2 [Dnekrponnslii pecype] .— b.am., 2009 — ISBN 978-5-89368-909-9.

3. Herpycos, Anekcanap VMBanosuu. MukpoOHoorus : y4eOHHK [Ulf By30B 10 HAlPaBJIEHHIO
"Buonorus" u 6uonorndeckuM crennansuoctsam / A. M. Hetpycos, 1. b. KoroBa .— 2-¢
w3, crep. — Mocksa : Axkanemust, 2007 .— 350 c. : mn. — (Briciee npodeccruonanbHoe
obpaszosanue, EcrecTBeHHble Haykn) .— bubnuorp.: ¢. 341-342 .— IlpeaM. ykas: c. 343-
347 — ISBN 978-5-7695-4419-4.

4. T'yce, Muxaui BuxropoBudu. MukpoOuosiorust : ydeOHUK Ul By30B 10 HAllpaBJIeHHIO
510600 "buonorus" u 6Guogornueckum cnenuaibHocTsiM / M. B. I'yces, JI. A. MuneeBa .—
7-e u3n., crep .— Mocksa @ Akagemus, 2007 .— 462 c. : ui., tab1. — (Beiciuee
obpasosanue) (Knaccuueckast yueOnast kaura) (Classicus) .— bubmuorp.: c. 440-441 —
Nwmen. ykas.: ¢. 442-443 — Ilpeam. ykas.: ¢. 449-457 — Vka3. nat. Ha3Bauuil: ¢.444-448
— ISBN 978-5-7695-3731-8.

5. T'yceB, Muxawi BukropoBud. MUKpoOHOIOTHS : y4eOHHK /1711 BY30B 110 HAIIPABICHUIO
"buostorus" u 6Guosorndeckum crienuanbaoctsam / M. B. I'yces, JI. A. Muneesa .— 9-¢e
u31., ctep. — Mocksa : Akagemusi, 2010 — 462 c. : un., Tadia., noptp. — (Bricmee
obpazosanue) (Knaccuueckas yueOnast kaura) (Classicus) .— bubnmorp.: ¢. 440-441 .—
Umen. ykas.: ¢. 442-443 — [Ipeam. ykas.: c. 449-457 — Vka3. nar. Ha3BaHui: c.444-448
— ISBN 978-5-7695-7372-9.

B) [1O u UnTepHeT-pecypcenbl
http://pubhealth.spb.ru/

http://abe.vvsu.ru/




http://www.ebio.ru/

http:// www.ecoguild.ru/

http://ekologiva.net/

http://isjace.hydrogen.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AACUUILIAHBI (MOJY.J15)
. porpaMmHo-meToandeckue Matepuabl (PI'OC 11+ nokonenus u yueGHbIi
TL1aH 110 HanpasIeHuIo moAroToBku 06.03.01 «buonmorusy);
o Y4e0HO-MeToauYecKHe MAaTePHAIbI (YUeOHUKH; METOIUYCCKHIE I0COOHS; TECTHL.);

o ayAHOBH3ya/IbHbIe (IIpE3eHTALUH)

OGyuenue 1o aucuumInge « DKOJI0rUs MHKPOOPraHU3MOB» OCYIIECTBIIAETCS Ha Oaze:

® JICKIMOHHOH ayautopun Ne 414 (1-ro y4eGHoro kopnyca Bnal'VY), ocramennoit
MYJIbTUMEIHA-IIPOCKTOPOM;

® I CaMOCTOATENbHOH padOTBI MCMONMB3YIOTCS KOMIIBIOTEpHBIE  KJIACCHI Kadenpel u
OnbMOTEKH ¢ HOCTYIIOM K pecypey Wureprer;

® U1 J1abOpaTOpHEIX PaboT UCIMOIb3yeTcs naboparopuss Ne332 (1-ro yueGroro KopIryca

Bal'Y), ocHaiennas HeoOX0auMbIM o0opymoBaHuEM.

[Iporpamma cocrasieHa B COOTBETCTBHH ¢ tpeboBanusmu OI'OC BO mo HaIlpaBJICHUIO



[Iporpamma cocTaBieHa B cooTeTcTBHU ¢ Tpebopanusamu @I'OC BO 1o nanpaieHuio

05.03.06 «DKOJIOIHs ¥ HPUPOIOIIOIB30BAHNE» K MPOQUIIIO TOJATOTOBKH « DKOJIOTHS)

Pabouyto mporpamMmy cocTaBuiia goueHT Caxno O.H. =

—
Peuensent V/ﬂ%fﬁzﬁi{?\ Anxyrosa E.1O., k.0.H., BegylIUi HHKEHED-

npoekTupoBimKk OO0 «DxollpoexTy.

I[Iporpamma pacecMoTpeHa u 0100peHa Ha 3ace/laHiu  Kadeipbl OMOIOTHHA U 9KOJIOTHH

npotokoia No 7 OTLZ. 2% PL7/5°ToA.

3aBenyromui kadeapoi /’ /7 Tpudonona T.A.

PaGouas mmporpamma paccMOTpeHa 1 0/100peHa Ha 3aceJaHuu y4eOHO-METOANYECKOH KOMUCCUH

HaIpaBJIeHusI « DKOJIOTUS U PUPOIOIIOIB30BAHHE)

nporokosn Ne 7 OT 2/ 2% 2L/ Toza.
[Ipeacenarens KOMUCCUHU : j @ ~_ Tpudonosa T.A.
S




JIMCT IEPEYTBEPXJIEHHUSA
PABOYEM ITPOI'PAMMBI TUCHUITIJINHBI

PaGoyas nporpamMma o06pena Ha , 7/ <~ 7§ y4eGHBIi rox

IIpoToxon 3acenanus Kapeapst No .27 o

/33BCIIYIOHII/II/I kadenpoii /',//

1225 s FTona
P P 2
A /f/-] /2 )4//)7/%(254{ )

Pa6ouas mporpamma onoGpena Ha

[TpoTokon 3acenanus kagenpst No

oT

y4eOHBI! ToJ

roaa

3aBenyromuii kapeapoi

Paboyas mporpamma ono6peHa Ha

[TpoTokon 3acenanus kadenpst Ne

oT

yueOHBI rox

rojga

3aBenyromuii kadenpoi




