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I[osicHuTeabHAS 3aIUCKA

[Ipenyiaraemas mporpamMma oXBaThIBAE€T OCHOBHBIE pa3zieiibl 00IIe MUKPOOHUOIOTHH,
KOTOpbIE 3HAaKOMAT Yy4YallMXcsi C pa3HooOpa3ueM MHupa MHUKPOOPTaHM3MOB, HX
CUCTEMATUKOW, OOMEHOM BEMIECTB U OCOOECHHOCTIIMU (PU3UOTOTHUH, POJIbIO B BaXKHEHIITUX
NPUPOIHBIX TpOIlECCaX M 3HAYCHHEM B XKM3HU uejoBeka. Haubombiiee BHUMaHUE B
Kypce YJIeJIEHO NPOKAPUOTUYECKUM MHKPOOPraHM3MaM - OaKTepusiM U  apXesiM.
OxapakTepu30BaHO CTPOEHUE HUX KIETOK; OTMEYEHbl METAa0OJIMYECKUE MPOLIECCHI,
CBOMCTBEHHBIE TOJIBKO MPOKAPUOTaM: a30T(HUKCAIMS, XEMOCHHTE3, (OTOCHHTE3 0e3
BBbIJICJICHUS KUCTIOpoa, 00pa3oBaHUe METaHa | Jip.

Bonbiioe BHMMaHKE YIEIEHO NPEICTABICHUSIM O POJIU OAKTEPU B ABOJIIOLIMU KUBOTO
U UX MecTe B uctopuu (popMHUpoBaHUsa OMocdephl, ydacTUIO B BaXKHEHIINX KPYrOBOPOTax
XUMHYECKUX IJIEMEHTOB, a TAKXKE TPAJULIUOHHBIM BOIIPOCAM SKOJIOTUU C MO3ULUNA OXPaHBbI
OKpyXkaroled cpenbl. PaccMOTpeHbl B3aMMOJEHUCTBHS MEXIYy MHUKPOOPraHU3MaMU,
HEKOTOpbIE TNPUMEPhl CUMOMO30B, JAHO NPEICTABIECHHE O MHKPOOHOM COOOIIECTBE.
Kparko oxapakTepu3oBaHbl MATOT€HHBIE U CAHUTAPHO-TIOKA3aTEIbHbIE MUKPOOPTaHU3MBI.
PaccmoTpeHbl mpuUMepbl UCIIOJB30BAHUST MHUKPOOPTaHU3MOB YEJIOBEKOM B CEJIbCKOM
XO035IMCTBE, B MUIIEBON MPOMBIIUIEHHOCTH U JAPYTHX 00JAaCTSIX OMOTEXHOJIOTHH, a TaKxkKe
IPUMEPHI HETaTUBHOM JESITEIIBHOCTH OaKTepHii i rprOOB (OMOTIOBPEKIACHUS).

3HAUUTENHFHOE MECTO OTBEJCHO BOIPOCAM HCTOPUU MHUKPOOHOJIOTHU M OMHCAHUIO
OTHEJIbHBIX OTKPBITUK. IIOMMMO TEOpEeTHYECKUX 3aHATUM, B KypCce€ IMPEAIonaracrcs
MpPOBEJICHUE JTA0OPATOPHBIX PadOT C HEMATOT€HHBIMU MUKpoOOpranumMamMu. ONucCaHuIo
3a7lay TMPAKTHKyMa MPEIISCTBYET H3JIOKEHUE TMPaBUI TEXHUKUA O€30MaCHOCTU MpHU
paboTe B MUKPOOHOJIOTUYECKON JTJaO0paTOPUH.

Hean kypca: PopmMupoBaHUEe HAYYHOTO MUPOBO33PEHHUSI, COBPEMEHHBIX B3IJISIOB O
MECTE MUKPOOPraHW3MOB B CUCTEME KUBOT'O U POJIM B OKPYKAIOLIEH cpejie.

3agaum kypca: Pactuuputh u yriayOUTh 3HaHUS yYalllMXcs 0 pa3HO00pa3uu
MHUKpPOOPraHU3MOB, CTPOEHUHU UX KIIETOK, (DU3UOJIOTHH, FTEHETUKE, OOMEHE BEIIECTB.

JlaTb mpeAcTaBiIeHUME O B3aUMOJCHCTBHUSAX MEXAY MHUKPOOpPraHU3MaMu H
opraHu3aiuu MHKpOOHOro cooOmiectBa. (OOOCHOBATH NPEJCTABICHUS 00 YydacTUU
MHUKpPOOPraHU3MOB B IPUPOJHBIX MPOLECCAX KAK BAKHEHIIEH reoJI0ruueckoil cuie.

Paciimputh 3HaHHS O POJM MUKPOOPTAaHHU3MOB B >KU3HEAESITEIBHOCTU YEJIOBEKa, 00
UCITI0JIb30BAaHUU YEJIOBEKOM MUKPOOPTraHW3MOB U BpeJle, HAHOCUMOM MHKPOOPraHW3MaMH.

CoBpeMeHHbII HallMOHAJIbHBIN BOCIIUTATEIIbHBIN uaean — 3TO
BBICOKOHPABCTBEHHBIN, TBOPYECKHI, KOMIIETEHTHBIA IPaXXIaHUH Poccuun, mpuHUMaronmn
cyap0y OtedecTBa Kak CBOIO JIMYHYIO, OCO3HAIOIIMKA OTBETCTBEHHOCTh 3a HACTOSIEE U
Oyayliee CBOEH CTpaHbl, YKOPEHEHHBI B JYXOBHBIX M KYJIbTYPHBIX TPaTULIUAX
MHOTOHAIMOHAJILHOTO Hapoaa Poccurickont @enepanuu.

O6mrast meab Bocnutanusa B MOAY COII ¢ YUOII Ne 37 r. KupoBa muaHOCTHOE
Pa3BUTHE IIKOJBHUKOB, IPOSIBISIONIEECS:

1) B yCBOGHMM UMHU 3HAHMA OCHOBHBIX HOPM, KOTOpBIE OOIIECTBO BbIPAOOTAJIO Ha
OCHOBE 3THUX LIEHHOCTEH (TO €CTh, B yCBOEHUH UMH COLIMAJILHO 3HAYUMBIX 3HAHUH);

2) B pa3BUTUHU WX MO3UTUBHBIX OTHOIIEHUH K 3TUM OOIIECTBEHHBIM IIEHHOCTSIM (TO
€CTh B Pa3BUTHH UX COLIMAIBHO 3HAYMMBIX OTHOILICHUN);

3) B nmpuoOpETeHHH MUMH COOTBETCTBYIOIIETO 3THM IIEHHOCTSIM OIbITA MOBEICHUS,
OTbITa TMPUMEHEHUs C(HOPMUPOBAHHBIX 3HAHWUN W OTHOIICHHWM Ha MpakTUKE (TO eCTh B
NPUOOPETEHUU UMH OIBITA OCYLIECTBICHUS COLIMATILHO 3HAYUMBIX JIEN).

[Iporpamma BocmUTaHUSI peaqu3yeTcss B €AWHCTBE Y4YEOHOM U BOCHHUTATEIHLHOU
JeSATEeTLHOCTH 00pa30BaTeIbHONW OpraHW3alMU TT0 OCHOBHBIM HAMPABICHUSM BOCITUTAHUS
B cootrBerctBUM ¢ @DOI'OC OOO wu oTpakaeT TOTOBHOCTh OOYYarOIIMXCSA



PYKOBOJICTBOBAThCS LIEHHOCTSIMA U MPUOOPETaTh MEPBOHAYATBHBIA OMBIT ACSITEILHOCTH
Ha UX OCHOBE, B TOM YHCJIE B YACTH:

1) I'paxxmaHckOro BOCIUTAHUS, CIOCOOCTBYIOIIETO (hOPMHUPOBAHUIO POCCUNUCKOM
rpaXJAaHCKOW WACHTUYHOCTH, MPUHAIJIEKHOCTH K OOHHOCTH TrpaxaaH Poccuiickoi
®enepauuu, Kk Hapoay Poccum kKak MCTOYHMKY BiacTh B POCCHICKOM TOCyIapCcTBE U
CyOBEKTY ThICAUYEIETHEH PpOCCUICKONM TrOCYJapCTBEHHOCTH, YBaXEHUS K IIpaBam,
cB00O/1aM M 00SI3aHHOCTSIM TpakJaHuHa Poccuu, mpaBOBOM U MOJUTUYECKOU KYJIBTYPHI.

2) IlaTpuoTH4ecKOro BOCHUTAHUS, OCHOBAHHOTO HAa BOCHUTAHUU JIFOOBU K POJHOMY
Kpato, PoauHe, cBoeMy Hapony, yBaXK€HHUs K APyruM HapojaM Poccuu; ucropuueckoe
npocBelieHue, GOpMUPOBAHUE POCCUNUCKOTO HAIIMOHAIBHOTO HCTOPUYECKOTO CO3HAHUS,
POCCHICKOW KyJIbTYPHOU UIEHTUYHOCTH.

3) JyXOBHO-HpAaBCTBEHHOIO BOCIHTAHUSI HAa OCHOBE JyXOBHO-HPAaBCTBEHHOMU
KyJbTYphl HapoJ0B Poccun, TpagulIMOHHBIX peluruii HapojoB Poccum, ¢popmupoBaHue
TPAJULMOHHBIX POCCUMCKUX CEMEHHBIX ILIEHHOCTEH; BOCIUTAHHE YECTHOCTH, 1OOPOTHI,
MUJIOCEPUS, CTIIPABEITTUBOCTH, APYKEITIOOMS Y B3aUMOIIOMOIIIY, YBOKEHUS K CTapIIUM, K
MaMsTH IPEAKOB.

4) DCTETUYECKOro BOCIHUTAHUS, CIOCOOCTBYIONIEro (hOPMHUPOBAHUIO ACTETUUECKOM
KyJbTYphl HA OCHOBE POCCHUUCKUX TPAAUIMOHHBIX IYXOBHBIX LIEHHOCTEH, MPUOOILIEHHE K
Jy4IIUM o0pa3iiaM 0T€YeCTBEHHOTO U MUPOBOT'O HCKYCCTBA.

5) ®uszuueckoro BOCMHUTAHUS, OPUEHTUPOBAHHOTO Ha (POPMUPOBAHUE KYIBTYPHI
3I0POBOTO 00pasza >KM3HU M SMOIMOHAIHHOTO OJAromoixy4usi - pa3BuUTHE (DU3UIECKUX
CIIOCOOHOCTEM C Yy4eTOM BO3MOXHOCTEH M COCTOSIHUSI 37J0pPOBbS, HABBIKOB 0€3011aCHOTO
MOBEJICHUS B IPUPOTHON U COLIMAIBHOM Cpefie, Ype3BbIYalHbIX CUTYyaIUsIX.

6) TpynoBoro BOCHHUTaHUS, OCHOBAHHOI'O Ha BOCIUTAHUU YBAXEHUS K TPYyAY,
TPyASIIUMCA, pe3yJibTaTaM TpyAa (CBOEro W APYrux JItOJIEi), OPUEHTALIMU HA TPYIOBYIO
NeATEIbHOCTh, MOJy4YeHUe MpPOodecCuu, JUUHOCTHOE CAMOBBIPAKEHUE B MPOJYKTHUBHOM,
HPaBCTBEHHO JOCTOMHOM TpyJi€ B POCCUHUCKOM OOIIECTBE, JOCTHKEHUE BBIIAOIIUXCS
pe3ynbTaTOB B MPOGECCUOHATHHOU IEATeTLHOCTH.

7) DKOJIOTUYECKOTO BOCITUTAHMUS, CIOCOOCTBYIOIIETO dbopmMupoBaHUIO
HKOJIOTUYECKON KYJbTYpPbl, OTBETCTBEHHOI'O0, OEpPEkKHOTO OTHOIICHHS K TPHUPOJIE,
OKpY’)Kalollel CpeAe Ha OCHOBE POCCHICKHUX TPaJAUIMOHHBIX JyXOBHBIX IIEHHOCTEH,
HAaBBIKOB OXPaHbI, 3aIIUThI, BOCCTAHOBJICHUS TPUPOJIbI, OKPYKAIOIIEH CPEIBI.

8) LleHHOCTH HAyYHOTO MMO3HAHMS, OPUEHTUPOBAHHOT'O HA BOCIIUTAHUE CTPEMIICHUS K
MO3HAHUIO Ce€0S W JPyruxX JIIOASH, MPHUPOJbI W OOIEeCTBa, K IOJYYEHHIO 3HAHWMH,
KaueCTBEHHOTO OOpa3oBaHMsI C YYETOM JIMYHOCTHBIX HWHTEPECOB U OOIIECTBEHHBIX
OTpPeOHOCTEH.

[leneBbie OpUEHTUPHI PE3YIHTATOB BOCITUTAHUA.

TpeGoBaHusg K JUYHOCTHBIM pe3yibTaTaM ocBoeHus oOyuaromumucs OOII OO0
ycranosiieHsl @I'OC OOO0.

Ha ocnoBanum »Tux TpeOOBaHMN B JaHHOM pasleie MPEACTABICHBI IEJICBbIC
OPUEHTUPBHI PE3YJIbTATOB B BOCIHUTAHWU, PA3BUTUU JIMYHOCTH OOYYAIONIUXCS, Ha
JOCTIKEHHE KOTOPBIX JOJDKHA OBITh HalpaBiIeHa EATEIHHOCTh IeJarormieckoro
KOJUIEKTHBA 11 BbinosiHeHUs: TpedboBanuii ®I'OC OO0O.

IleneBbie OpUEHTUPHI OTIPENETIEHBI B COOTBETCTBUU C MHBAPUAHTHBIM COJEPKaHUEM
BOCIIUTAHUS OOyYarOIIMXCsl HAa OCHOBE POCCHUHCKUX 0a30BbIX (TpaXKIaHCKUX,
KOHCTUTYITUOHATLHBIX ) IIEHHOCTEH, 00eCIIeuYnBarOT €IUHCTBO BOCTIMTAHUS,
BOCITUTATEIHHOTO MPOCTPAHCTBA.



LleaeBbic OPUEHTUPBI PE3YJIHTATOB BOCIUTAHUS HA ypPOBHE HAYaJbHOIO OOIIEro
oOpa3oBaHUs.

1. I'pak1aHCKO-TATPUOTUYECKOE BOCITUTAHUE:

-3HAIOMUHN U JIIOOSIIHMIA CBOIO Mallyl0 POJAMHY, CBOM Kpail, UMEIOIIHIA TPe/ICTaBICHNUE
o Ponune - Poccun, ee TeppuTOpun, pacioNoKEHNH;

-CO3HAIOIINI MPUHAMJIECKHOCTh K CBOEMY Hapoay M K OOIlIHOCTU TpaxjaaH Poccun,
MPOSIBJISIFOIIMM YBAXKEHUE K CBOEMY U APYTUM HapOJaM;

-[IOHUMAIOIIUIA CBOIO CONPUYACTHOCTh K MPOILIOMY, HACTOSIIEMY MU Oyayuiemy
poIHOro Kpas, ceoert Ponunsl - Poccuu, Poccuiickoro rocynapcrsa;

-IIOHUMAIOIIUA 3HAYEHUE TPAXKIAHCKUX CHUMBOJIOB (IFOCYJIapCTBEHHAs CHMBOJIMKA
Poccun, cBoero pervoHa), MNpa3gHUKOB, MECT IOYUTAHUS TEPOEB U 3ALIUTHHUKOB
OteuecTBa, NPOSBISAIONINNA K HUM YBaXKCHUE;

-UMEIOIMK EPBOHAYAIIBHBIE MPEICTABICHUS O MPaBax U OTBETCTBEHHOCTH YEJIOBEKA
B 00111€CTBE, TPAKIAHCKHUX MTpaBax M 00S3aHHOCTSX;

-IPUHUMAIOIINIA y4acTHe B HU3HM KJlacca, 0011eo0pa3oBaTeIbHOM OpraHu3alu, B
JIOCTYITHOM 1O BO3PACTY COLMAIEHO 3HAYUMOU IE€ATEIbHOCTH.

2. JIlyXOBHO-HPaBCTBEHHOE BOCITUTAHHUE:

-YBaXaOUMKA JTyXOBHO-HPABCTBEHHYIO KYJbTYpPY CBOEH CEMbH, CBOETO HApOJa,
CEMEMHBIE IEHHOCTH C YYE€TOM HAllHOHAIBHOM, PEJTUTMO3HON IPUHAIJICKHOCTH;

-CO3HAOIIUHN [IEHHOCTb Kakou YeJI0BEUCSCKOMN J)KU3HH, MIPU3HAIO U
WMHJIUBUIYJIbHOCTh U JIOCTOMHCTBO Ka)JIOI'0 YEJIOBEKA;

-I00pOKeNaTeNbHbIA, MPOSBISIONIMNA CONEpPEKUBAHUE, TOTOBHOCTH OKa3bIBaTh
MOMOIIb, BBIPAKAIOIMINN HETPUATHE TOBEACHUS, MNPUUYUHSIONMEr0 (QU3NYecKud u
MOpPAJIbHBIN BPEA APYTUM JIOJAM, YBAKAKOIIUN CTapIINX;

-YMEIOIINN OLEHUBATH IMOCTYNKH C TO3UIMA HMX COOTBETCTBUS HPABCTBEHHBIM
HOpPMaM, OCO3HAIOIINAN OTBETCTBEHHOCTD 34 CBOU MOCTYIKH;

-BIIQJICIONIUNA TPEJICTABICHUAMH O MHOT000pa3uM S3bIKOBOTO M KYJIBTYPHOTO
npocTpaHcTBa Poccun, nMmeronuii nepBoHavyaibHbIe HABBIKU OOIIEHUS C JIFOABMU Pa3HBIX
HapOJ0B, BEPOHUCIIOBEIAHNU;

-CO3HAIOIIUM HPABCTBEHHYIO M JCTETUYECKYHK) ILIEHHOCTh JMUTEPaTypbl, POIHOrO
A3bIKA, PYCCKOTO SI3bIKA, MPOSBIISIOIINNA HHTEPEC K UTCHUIO.

3. DcTeTnuecKkoe BOCIIUTAHUE:

-CIIOCOOHBIA BOCIPUHMMATh M YYyBCTBOBATh IIPEKpacHoe B OBITY, NPHUPOJE,
HCKYCCTBE, TBOPUECTRBE JIOCH;

-IPOSIBIISIOIIAN UHTEPEC U YBAKECHHUE K OTEYECTBEHHOW U MUPOBOU XY105KECTBEHHOM
KYJBTYPE;

-TIPOSIBJISIFOIIMNA CTPEMJICHUE K CAMOBBIPOKEHHUIO B Pa3HBIX BUAAX XYJ0KECTBEHHOU
JESITENbHOCTH, UCKYCCTBE.

4. ®usnyeckoe BocuTaHue, GOPMUPOBAHUE KYJIBTYPHI 3I0POBbS U AMOIIMOHATIHLHOTO
OJ1aronoyuus:

-0epeKHO OTHOCSIIUNCA K (PU3HUIECKOMY 30POBBIO, COOIIOJAIOIINN OCHOBHBIC
npaBuiia 370poBOro M Oe3omacHoro sl ce0s W JIpyrux Jirojed oOpasza KU3HU, B TOM
yucie B UHPOPMalMOHHOU cpefie;

-BJIaACIOIIMIA OCHOBHBIMM HABBIKAMH JWYHOM M  OOIIECTBEHHONM TI'MTHUEHBI,
0€3011acHOTr0 MOBEACHUS B OBITY, MPUPOJE, OOIIECTBE;



-OPUCHTUPOBAHHBI Ha (PU3WYECKOE PA3BUTHE C YUYETOM BO3MOXXHOCTEH 370POBBS,
3aHATUS (PU3KYJIBTYPOU U CIIOPTOM;

-CO3HAIOLINN U TPUHUMAIOIIUNA CBOIO MOJIOBYIO MPUHAJJICKHOCTh, COOTBETCTBYIOIINE
eil ncuxo(hu3n4ecKue U NOBEICHYECKUE OCOOEHHOCTH C YY€TOM BO3pacTa.

5. TpynoBoe Bocniutanue:

-CO3HAIONINI [IEHHOCTh TPY/1a B )KU3HU YEJIOBEKa, CEMbH, OOIIECTBA;

NPOSIBISIIONINN  yBOKEHUE K TPYIAy, JIOJAM TpyJa, OepeXHOe OTHOIIEHUE K
pe3yJibTaram TpyJla, OTBETCTBEHHOE NMOTPEOJICHNUE;

-MPOSIBJISIONIMIA UHTEPEC K Pa3HbIM Mpodeccusm;

-y4acTBYIOIIMMA B Pa3IMYHBIX BUJAX JOCTYIIHOTO MO BO3PAacTy TpyHa, TPYAOBOH
JEeSITETbHOCTH.

6. DKOJIOrHUeCcKOe BOCIIUTAHUE:

-MIOHUMAOIIUM IIEHHOCTh TPUPOJIBI, 3aBUCHUMOCTb JKM3HH JIOJCH OT HPHUPOJIBI,
BJIMSTHUE JIFOJICH HA TIPUPOY, OKPYIKAIOIIYIO CPEY;

-TIPOSIBJISIIOIIMNA JTF0OOBh M OEPEKHOE OTHOIIEHUE K TIPUPOJIC, HEPUITUE ACHCTBUM,
MIPUHOCSIIMX Bpe]l MPHUPOJIE, OCOOCHHO KMBBIM CYILIECTBAM;

-BBIPAKAIOIIUH TOTOBHOCTh B CBOEH JEATEIBHOCTH MPUACPKUBATHCS IKOJIOTHUYECKUX
HOPM.

7. lleHHOCTH Hay4YHOT'O0 O3HAHUSA:

-BBIpQXKAIOIUN TIO03HABATEIbHBIE MHTEPEChl, AKTHUBHOCTb, JIO003HATEIHHOCTh U
CaMOCTOSATEIILHOCTh B TIO3HAHUH, MHTEPEC U YBAXKCHUE K HAYYHBIM 3HAHHSIM, HayKe;

-00JTaTafOIIHi TTepBOHAYAIBHBIMU TIPEACTABICHUSIMU O TIPUPOAHBIX U COIHUAIBHBIX
00BeKTax, MHOrooOpa3uu OOBEKTOB W SIBICHUNU TPHUPOMABI, CBSI3M KUBOH U HEKHUBOM
IPUPOBI, O HAYKE, HAYYHOM 3HAHUU;

-AMEIOIINI TIEPBOHAYATLHBIC HABBIKM HAOJFOICHHA, CUCTEMATHU3alluA M OCMBICIICHUS
OTIBITA B €CTECTBEHHOHAYYHOW W TYMaHUTAPHOU 00JIaCTSIX 3HAHMUS.



OcHoBHbIE TPeOOBaHMS K 3HAHUSM U YMEHHUSIM

Yuammecsi 10/LKHbI 3HATH:

B CTPOCHHUE KJIETOK MPOKAPUOTHUYECKUX U DYKAPUOTUUECKUX OPTaHU3MOB,;

B OCHOBHBIC CIIOCOOBI TIOJyYEHHS MHKPOOPTraHW3MaMHM SHEPTUU U BEIIECTBA,
HCIIOJIb3YEeMbIC JIJI1 OMOCHHTE3a KIIETOK;

B Ba)XHEUIIIME MPOLECCHI, OCYILIECTBISIEMBIE TOJIBKO "TIPOKAPUOTAMU;

B BO3MOXKHBI€ B3aUMOOTHOIICHUS MEXIY MUKPOOPTaHU3MaMH, a TaKKEe MEXKITY
MHKPO- U MaKpOOpPraHu3MaMu, MPUMEpPbl CHMOHO30B;

[ | pOJIb MUKPOOPTaHU3MOB B MPUPOIHBIX MPOIIECCAX U OCHOBHBIX
KPYTrOBOPOTax 3JIEMEHTOB Ha 3€MJIE;

B BOXHEHUIIINE MOJXOAbI K U3YUEHHIO MUKPOOPTaHU3MOB.

Yuaimecst 10/KHbI yMeTb:

B 0XapaKTepPU30BaTh OCHOBHBIC TPYMITEI MUKPOOPTaHU3MOB;

B OOBACHUTH 3HAUCHHE MUKPOOPTraHU3MOB B MPUPOAE M KU3HH YEIOBEKA;

B BBISIBUTH (IIPU MUKPOCKOTIMPOBAHUU) U ONMKMCATh MUKPOOPTaHU3MbI B IPUPOIHOM
Cpelie Ui KyJbTYypeE.



Conep:kaHue Kypca (0011ee KOJU4eCTBO 4acoB — 68)
Beenenue (8 u.)

Mukpobuosorust kak Hayka. OcHOBHBIE o00siacTh MukpoOuonoruun (obuias,
MEIUIMHCKAs, MPOMBIIIJICHHAs, T€0JIOTUYeCKass W T. [I.), CBSI3b C JAPYTUMU HayKaMH,
3HAYEHUE.

OObeKkThl W MeTOAbl MHUKpOOHOJOTHH. BO3HMKHOBEHHME MUKPOOHOJIOTHU U
BOKHEHUIIIE MOMEHTHI €€ UCTOPHH.

Jemoncmpayus  cXembl, WUTIOCTPUPYIOLIEH B3aHMMOCBA3b MHUKPOOHMOIOTMH C
IpyruMu Haykamu; noptperoB A. JleBeHryka, JI. [Tactepa, P. Koxa, C. H. Bunorpaackoro
U IPyTUX KPYIMHBIX MUKPOOUOJIOTOB; PUCYHKOB UJIM MOJIEJIEeN CTApUHHBIX MHUKPOCKOTIOB,
B ToMm uucie JleBeHryka, maOoOpaTOpHBIX YCTAaHOBOK (Hampumep, KOJOBHI,
ucnoJsib3oBaHHoM JI. [lacTepom 1t 10Ka3aTtenbCTBa HEBO3MOYKHOCTH CaMO3apOKIACHUS
YKU3HU; PUCYHKOB CPETHEBEKOBOTO U COBPEMEHHOTO MTPOTUBOYYMHOI'O KOCTIOMOB U T. ]1.).

Mup mukpoopranuzmoB. Knaccudukarus >kuBbix cyiiectB. OCHOBHBIE TpYMIIbI
MPOKAPUOTHYECKNX (OaKTepuu, apXew) M DYKAPHUOTUYECKHUX (IPOXKKH, MHUIICTUATHHBIC
rpuObl, MUKPOCKOTTMYECKUE BOJOPOCIIH, MPOCTEHIITNE) MUKPOOPTaHU3MOB.

Jlemoncmpayus GUIOrEeHETUYECKOTO JEpeBa U CXEMbl KIACCU(PHUKALMKU KUBOTO
Mupa.

JpeBHOCTh MUKPOOpPraHu3MoB. OCOOEHHOCTH MX B3aUMOJCHCTBUS C OKpY>Karolen
Cpelloii, MECTO U POJIb B UCTOPUU POPMUPOBAHUS OMOCPEPHI.

Jlemoncmpayus  TE€OXPOHOJIOTUYECKOW IIKAAbl H  CXEM, WUIIOCTPUPYIOIIUX
B3aMMOCBSI3b BaXXHEUIIIUX KPYrOBOPOTOB DJEMEHTOB, TeoCHEpHBIX U OMOChEpHBIX
MPOLIECCOB.

Pa3nen 1. Mopdoaorust Mmukpoopranusmosn (12 4.)

Opranuzanusi IpPOKapUOTUYECKON U 3YKapPUOTUUECKOU KIIETOK.

Pasmepsl u ¢dopma kinetok npokapuoT. OJHOKIETOYHbIE W MHOTOKJIETOYHBIE
npokapuoThl. OCHOBHBIE  CTPYKTYpPbl  MNPOKAPUOTHYECKON  KJIETKU  (HYKJICOU],
UTOIIa3Ma, IUTOIUIa3MaTHYeCcKasi MeMOpaHa, KJIETOUHAasi CTEHKA, BKIIIOUEHUS, Kalcya,
yexon W JAp.). ['paMIionoxurenbHbie M TpaMOTpPUIATEIbHBIE OAKTEPUU, MHUKOILIA3MBI.
['eHeTnueckuii anmapaTr OakTepuil, 0COOEHHOCTU MEpPeHOca reHeTUYeCKo MHpopMaIumu.
Pasmuoxenue. JIBmkeHne. DHAOCIOPH OAKTEPHIl.

Jlemoncmpayusa cXeM CTPOCHHUSI MPOKAPUOTHUYECKOM W DYKapUOTHYECKON KIIETOK;
AIIEKTPOHHO-MUKPOCKOMUYECKUX (PoTorpaduii MUKPOOPraHM3MOB M PUCYHKOB KJIETOK
Pa3IMYHBIX MUKPOOPTaHU3MOB, arperaToB KJIETOK, HUTYATHIX (IMaHOOAKTEpUHU, HUTUATHIC
CepHble OaKTepuu) W MHUICIUATIbHBIX (AKTUHOMHUIIETBI) (OpPM, IUIOAOBBIX  Tel
MUKCOOAKTepUi U T. 1.

JlaGoparopHas paborTa.

ITocMoTpeTh TOA MHUKPOCKOIIOM U 3apUCOBAaTh MHUKPOOPTAHU3MBI C Pa3INYHOMN
MOP(OJIOTHEH, OTMETUTH XapaKTEepPHbIE OCOOEHHOCTH.

Pa3nen 2. ®usunonorust Mukpoopranu3mon (18 4.)

VYciioBus CyliecTBOBaHUS MHUKPOOPraHU3MOB. OTHOILIEHHE MHUKPOOPraHU3MOB K
KHUCIIOPOy, TeMIlepaType, KUCIOTHOCTH CPE/bl, COJICHOCTH, CBETY U JIPYTUM (PU3UKO-
xumuueckuM (pakropam. [lepexxrnBanue HeOIArONPUIATHBIX YCIOBUH.

DHEPreTUYeCKUid U KOHCTPYKTUBHBIN MeTab0Iu3M, pa3HOOOpa3re TUIOB MHUTAHUS Y
MUKpPOOPTaHU3MOB (XeMo0/(hoTo, oprano/auTo, rerepo/aBTorpodust). CriocoObl MOTyISHUS
sHeprum (OposkeHue, AbIXaHHWe, aHa’dpoOHOe JbixaHue, ¢orocuHTe3). Mcnonab3oBaHue
MUKpPOOPTaHW3MaMH OpPTraHUYECKUX U HEOPraHWYECKUX BEIIECTB ISl TOJyYEHUS
sHeprum. XapakTepHbie  (U3MOJOTHYECKAE TPYNIbl  MHKPOOPTaHU3MOB,  OCY-
HICCTBIISIIOIINE  pa3HbIe THUIBI  OpOXKEHUS  (MOJIOYHOKHUCIBIE, MAaCISHOKHUCIbIE,



MPONMMMOHOBOKHUCIBIC OaKTepuu H Jp.), aHAIPOOHOTO JbIXaHWs (ACHUTPUPUKATOPHI,
Cyib(haT- U CepOPEyKTOPHI, )KEIE30PETyKTOPbl, METAHOTEHBI U JIp.). XeMOJIUTOTppHBIE
MUKPOOPTaHU3MBbI (HuTpUGUUHpYIOLIUE, THOHOBBIEC, BOJOPOJAHBIE OaKkTepuH,
)kene3obaktepun u Ap.). Otkpeitue xemocuHTe3a C. H. Bunorpaackum. OxkuciaeHue
MUKPOOpPraHU3MaMHi METaHA U IPYTUX OAHOYTIEPOAHBIX COETMHEHU.

OcHoBHbIE TPYIIbl (POTOCUHTE3UPYIOMINX MUKPOOPTAHU3MOB (ITypITypHBIE, 3€JICHbIC
CEpHbIE, 3€JICHbIE HUTUYAThIe O0aKTEepUU, [IMaHOOAKTEPHUH, ra00aKTepUur, MUKPOCKOIIHYE -
ckue (opMbl BoJOpoOcCiielt), 0cOOEHHOCTH (POTOCHHTE3a MpOoKapuoT. Vctopus u3ydeHus
boToTpodHBIX OAKTEPHUH.

KoHcTpyKTHBHBIN MeTaboIn3M MUKPOOPraHU3MOB. Hcnonb3oBanue
MUKPOOpPraHW3MaMH DPa3jJUYHbIX COEAMHEHWH KaK WCTOYHUKOB YyTiepoja W a3oTa s
OnocuHTe3a KIETKU. ABTOTpodHAs aCCUMUIAIUS YIIIEKUCIOTH (1uki KanpBuHa
Jpyrue MexaHu3Mmsbl). A3otgukcanus. A30TQPUKCUPYIOIINE MUKPOOPTAHU3MBI.

Paznen 3. Muxkpoopranuzmsbl B npupozae (10 u.)

B3anMoOTHOIIIEHNUST MUKPOOPTraHU3MOB Jpyr ¢ Apyrom. [lpumepsl cumOH030B
MHUKpPO- U1 MAKPOOPTaHU3MOB.

Tpoduueckass (numieBas) e MHKPOOPTAHM3MOB Ha TPUMEPE PaA3JIOKEHUS
pPacTUTEIBHBIX OCTaTKOB. MUKpOOHOE COOO0IIEeCTBO, €ro OpraHu3aius, OCOOCHHOCTH
TpO(UYECKOIN U TONMUYECKON CTPYKTYPHI.

VYyactie MUKPOOPraHU3MOB B BaKHEUIINX T'€OXHMMHUYECKUX KPYyTrOoBOpOTaxX Yriepoja,
KHUCITIOpOJ1a, a30Ta, cepbl. MUKpOOUOIOTHYECKUE MPOLIECCHl B BOJIE U OCAJKaX BOJIOEMOB, B
MOYBEe U APYrUX MecTax obOurTanus. ['eosiormueckas AESITEIBHOCTh MUKPOOPTaHU3MOB.
Bxnan poccuiickux yuensix (C. H. Bunorpanckoro, b. JI. Mcauenko, C. 1. Ky3uenoBa u
JIp.) B UCCJIEAOBAHUS POJIM MUKPOOPTaHU3MOB B IPUPOIAHBIX MPOIIECCAX.

[{nanoGakTepualibHble MaThl KakK MPUMEP PEIUKTOBBIX MHUKPOOHBIX COOOIIECTB.
Ponb npokapuot B uctopuu 6uochepsl. bakrepranbHas NaJeoOHTOJIOTHS.

Lemoncmpayusi  cxeMm,  OOBSICHSIOIIMX  B3aWMOJACHCTBUE MHUKPOOPraHU3MOB U
COTPSDKEHHE KPYTOBOPOTOB JJIEMEHTOB B NPHUPOJAE; PHUCYHKOB WM 00pasIoB
CUMOMOTHYECKUX B3aMMOOTHOIICHUN (Hampumep, KOpHEH OO0OOBBIX pacTeHUU ¢
KITyOCHbKaMH), a TaK)K€ PHUCYHKOB WJIM OOpa3lOB TOPHBIX TOPOJ, BO3HUKIINX MPHU
y4acTH MUKpoopranu3MoB. JlabopaTopnast pabota

3HAKOMCTBO ¢ CUMOMOTUYECKUMH B3aMMOOTHOIICHHUSIMHU, 00pa3liaMi TOPHBIX MOPOJI,
BO3HUKIIUX MPU YYACTUU MUKPOOPTAaHU3MOB.

Paznen 4. MUKpPOOpraHu3Mbl B JKH3HeIesITeIbHOCTH YesioBeka (20 4.)

MukpoopraHu3Mbl, BbI3bIBAIOIINE OOJE3HU PACTEHUM, JKUBOTHBIX, YEJIOBEKA.
Baxneiimue wHOEKIMOHHBICE OO0JIE3HU 4YeIOBeKa OaKTepuaabHOW MPUPOIBI M HX
BO30yAUTENN, UCTOPUS U3YUeHHS U OopbOa ¢ Humu. Iyt nepegaun u pacnpocTpaHeHUs
uHpEeKIU. AHTUOMOTHUKH.

CaHuTapHO-0aKTEpHOJOTMUYECKUI aHAIU3 O0BEKTOB OKpYyXKarolehd cpelbl (BOJIBI,
MOYBBI, BO3JyXa, MHILEBBIX MPOAYKTOB). IloHsATHE O CaHUTAPHO-TIOKA3aTEIbHBIX
MHUKpPOOPTraHU3Max.

Pone MUKpOOpraHn3mMoB B CaMOOUYMIIEHUU OKpyX aromew cpenpl. Mcnonp3oBaHue
MUKPOOPTAHU3MOB ISl OYHCTKH CTOYHBIX BOJ U OWOpEeMeIuanvy 3arps3HEHHBIX
TEPPUTOPUH.

"MHUKpPOOPTaHU3MBI B CEITbCKOM XO3SMCTBE.

[IpompimienHass  MukpoOuosorusi.  Mcmonb30BaHME  MHUKPOOPTaHU3MOB TSI
MOJIy4eHHS XJie0a, MOJIOYHOKHCIIBIX MPOAYKTOB, KBAIICHOW KAITyCThl M JIPYTUX IMHIIEBHIX



npoaykToB. IloilydeHne ¢ MOMOIIBI0 MHKPOOPTaHU3MOB aHTHOMOTHKOB M JIPYTHX
OMOJIOTMYECKH AaKTUBHBIX BelIeCTB. buoreorexHonorus. BakHeilimue HampaBiIeHUS
COBpPEMEHHOM OMOTEXHOJIOTHH.

buokopposus. HexenatenbHble MPOILECCH], BBI3BIBAEMBIE MHUKPOOPTaHU3MAMH, U
O0opb0a ¢ HUMH.

Jlemoncmpavus CXEeM, WUTFOCTPUPYIOIINX MIPOLIECCHI CaHUTAPHO-
0aKTEepPHOJIOTrMUECKOr0 aHaan3a, IPUHIUIIBI paOOTHI OYHMCTHBIX COOPYKECHUM, BaXKHEHUIITHE
MHUKPOOHOJIOTHUECKHUE ITPOIECCHl B IMUIIEBOM IIPOMBIIIICHHOCTH.

JlabopaTopHas pabora

[TocmoTpeTh MO MUKPOCKOTIOM MpenapaThl MUILEBBIX MPOIYKTOB (paccosl KUCIOM
KayCThl, MOJIOYHOKHCIIBIE IPOXYKTHI, «JYalHBIM TPHO», JPOXKKEBOE TECTO WU T. 1.),
MpOAHAIM3UPOBATH M  3apUCOBaTh MHUKPOOPTraHWU3MBI, OTMETUTh HUX poOJb B
MPUTOTOBJICHUH ITUX MPOAYKTOB.



VY4YeOHO-TEMATUYECKHUU IIJIAH

Ha3zBanue TeMbl KosmuecTBo KoJu-Bo
4acoB J1a00pPaTOPHBIX

1. Beenenue 8
2. Paznen 1.Mopdosorusi MUKpOOPTraHU3MOB 12
3. Paznien 2. ®uznonorus MUKpOOPTraHU3MOB 18
4, Paznen 3. MUKpooOpraHu3Mbl B IPUPOJIC 10
5. Paznien 4. Mukpoopranu3Msl B

KU3ZHENIEITeIIbHOCTH YeJI0OBEKa 20
Bcero 68

KasengapHo — remaTu4yeckoe NJIaHUPOBAHUE.

Beenenune (8 u.)

Ne Ne B Tema ypoka Jlabopa- Haramo | [dara
n/ Teme TOpPHbIE JIaHy dakr
1| padoThI
1. 1. Muxkpobuosiorust Kak Hayka.
2. 2. MuUKpOOHOJIOTHS KaK HayKa.
3. 3. OOBEKTHI I METOIbI MEKPOOHOJIOTHH.
4, 4, OOBEKTHI U METOIHI MUKPOOHOJIOTHH.
5. S. Bo3HuKHOBEHME MHUKPOOHOJIOTUH.
HcTopusi MUKpOOHOJIOTHH.
6. 6. Bo3nukHOBeHME MHUKPOOHOJIOTHH.
HcTopusi MEKpOOHOJIOTHH.
7. 7. Knaccudukanuss KUBBIX OpPraHU3MOB.
OcHOBHBIE TPYTIIBI MUKPOOPTaHU3MOB.
8. 8. Knaccugpukanuss KMBBIX  OpPraHHU3MOB.
OCHOBHBIE TPYIITEI MUKPOOPTaHU3MOB.
Paznen 1. Mopdosiorust Mukpooprann3mos (12 4,
Nemm/ | Nem Tema ypoka JlaGopaTto- Haramo | [dara
n TeMe pHbIE IJIaHY dakr
padoThI
9. 1. Crpoenue MPOKAPUOTUYECKON u
AYKAPUOTHYECKOMN KIIETOK.
10. | 2. CrpoeHnue IPOKAPUOTUYECKON U
9YKapUOTHYECKON KIIETOK.
11. | 3. OcHoBHbIE CTPYKTYpBI
IPOKAPUOTUYECKOHN KIIETKH.
12. | 4. OcHoBHbIE CTPYKTYpBI
MPOKAPUOTUYECKOM KIICTKH.
13. | 5. bakrepun.
14. | 6. bakrepun.
15. | 7. Mukorna3msl.
16. | 8. MuKoruia3mebl.
17. | 9. Cune — 3eneHbIe.
18. | 10. CuHe — 3eneHble.




19- | 11-12. JlaGoparophas paboTa. «OcobeHH
20 ocTH
CTpOCHUS
pasHbIX
MHUKpOOpTa
HU3MOBY»
Pa3nen 2. ®uznonorns mukpooprann3mos (18 4.)
Ne Ne B Tema ypoka JlaGoparto- Haramo | [dara
n/ TeMe pHBIE IUIAHY daxr
1 padoThI
21. 1. VYcnoBus cyliecTBOBaHUs
MHUKpoopranu3MoB. [lepexxnBanue
HEOJIAronpUATHBIX YCIOBUA. DHIOCIOPHI
OaKTepHid.
22. 2. VYcnoBusi cyiiecTBOBaHUs
MHUKpoopranu3MoB. [lepexxnBanue
HEeOJIaronpHsITHBIX YCIOBUH. DHIOCTOPHI
OakTepuil.
23. | 3. Tunbl nUTaHUS MUKPOOPTaHU3MOB.
24. | 4. Tunbel nTUTaHUS MUKPOOPTaHHU3MOB.
25. | 5. CriocoObI OTyYeHHs SHEPTHU
MHUKPOOPTaHU3MaMH.
26. | 6. CriocoObl OTyYeHHsI SHEPTUU
MHUKPOOPTaHU3MaMH.
27. | 1. XeMOCHHTE3.
28. | 8. XeMOCHHTE3.
29. | 9. XeMOCHHTE3.
30. | 10. XeMOCHHTE3.
31 |11 Oco0eHHOCTH (DOTOCHHTE3a y MPOKAPHOT.
32. |12 OcobeHHoCcTH (DOTOCHHTE3a Y MPOKAPHOT.
33. | 13. OcHOBHBIE TPYIIIBI (HOTOCHHTE3UPYIOIINX
OakTepuil.
34. | 14. OcHoBHbIE TPYMNIIBl POTOCHHTEIUPYIOLTNX
OakTepuil.
35. | 15. [{naHoOakTepHH.
36. | 16. I{naHoOakTepuu.
37. | 17. Azotdukcanus. A30THUKCHPYIOIIHIE
OpPTaHU3MBIL.
38. | 18. Azordukcanus. A30ThUKCUPYOIINe
OpPTaHU3MBIL.
Paznen 3. Mukpoopranusmsl B mpupoe (10 41.)
Neni/m Ne B Tema ypoka Jlaboparo- HJaramo | Jlara
TemMe pHbIe padoThI mwiany | gakr
39. 1. B3anMooTHOIIIEHN S MUKPOOPTaHU3MOB
apyr ¢ apyrom. [Ipumepbl ciMOH030B
MHKPO ¥ MAaKPOOPI'aHU3MOB.
40. 2. B3anMooTHOIIEHNST MUKPOOPTaHU3MOB
apyr ¢ apyrom. [Ipumepsl cuM61030B
MHUKPO ¥ MAaKPOOPT'aHU3MOB.
4]. 3. Mukpo6HO€E co00IIECTBO, €TO

opraHusaius, 0coOOeHHOCTH
Tpo(pHUECKON M TOMMYECKOI




CTPYKTYPBL.

42.

MuxkpoOHoe co00111eCTBO, €r0
opraHu3aIus, 0COOCHHOCTH
TPO(UUECKON U TOMNYECKOM

CTPYKTYPBL.

43.

VYyactue MUKpOOPTraHU3MOB B
F€OXMMUYECKUX KPYTOBOPOTAX
yIiepoja, KUCIopoJia, Cephl, a30Ta.

44,

VYyactre MUKpOOPTraHU3MOB B
F€OXMMUYECKUX KPYTOBOPOTAX
yIiepoja, KUCIopoJia, Cephl, a30Ta.

45.

['eomornueckas 1esTEIbHOCTD
MHUKPOOPTraHu3MOB. PoJib mpokapuoT B
HUCTOpHH OHOC(hEpPBI.

46.

['eomoruueckas 1eATEIbHOCTD
MHUKPOOPTraHU3MOB. PoJib IpokapuoT B
HUCTOpHH OHOC(hEpPBI.

47-48.

9-10.

JlaGopaTtopHas padora.

«3HaKOMCTBO C
CUMOHOTHYECKHM
5
B3aMMOOTHOIIIEHU
MU, 00pa3amMu
TOPHBIX TIOPO/I,
BO3HUKIIUX MPH
y4acTUU
MHUKPOOPTaHU3MO
B»

Pa3nea 4. MUKpPOOPraHU3MBbI B )KH3HeESITeILHOCTH YeaoBeka (20 4.)

Nen/m

Ne B
TEME

Tema ypoka

JlaGopaTto-
pHBIE
padoThI

JlaTa no
TJIaHy

Hara
dakr

49.

MuKpoopranu3msl BbI3bIBAKOIINE
00JIe3HU PaCTEHUHN M JKUBOTHBIX

50.

MHuUKpPOOPraHu3Mbl BBI3BIBAIOIINE
00JIe3HM pACTEHUH U )KUBOTHBIX

51.

NudexuroHHble 00J€3HN YelloBeKa
OakTepuasibHON npuposl. Mctopus
n3ydeHus u 6opb0a ¢ HUIMHU

52.

NudexuronHble 00J€3HN YeloBeKa
OakTepuasibHOM npuposl. Mctopus
n3y4yeHus u 6opb0a ¢ HUMHU

53.

[lyTn nepenauu 1 pacrpoCTpaHEHUS
nH}eKun

54,

[TyTn nepesauu U pacrpoCTpaHESHHS
uHpeKIUn

55.

CanurtapHO-0aKTepuaNIoruuecKui
aHaIM3 00BEKTOB OKPY KarOIIeH
cpenbl

56.

CaHuTapHO-0aKTEPHATIOTHICCKHII
aHaJIM3 00BEKTOB OKPYKAFOIIEH
cpeabl

57.

Pons Mukpoopranmzmos B
CaMOOYHILEHUH OKPY’KaIOLIEH Cpeibl

58.

10.

Poip Mukpoopranuzmos B
CaMOOYHIIEHUH OKPY’KAIOLIEH Cpe/ibl




59. 11. MUuKpoOpranusmsl B CEIbCKOM
XO035HUCTBE
60. 12. MUKpOOpraHu3MBbl B CEITbCKOM
XO351UCTBE
61. 13. [TpoMmbllIIeHHAsE MUKPOOUOJIOTHSI
62. 14. [TpompblnuIeHHAs MUKPOOHOJIOTHS
63. 15. Baknelimue HarrpaBiieHus
COBPEMEHHOW MHUKPOOHOJIOTHHU
64. 16. BaxHneiimuve HarpaBieHUs
COBPEMEHHOM MUKPOOHOJIOTUH
65-66 17-18. JlaboparopHast pabota «M3yuenus
MHUKPOOPTraHU3M
OB
HCTIOJB3yEMBIX
Uit
MPUTOTOBIICHHS
MTUIIEBBIX
IPOAYKTOBY»
67. 19. 3axiroueHne. MUKpoopraHu3Msel U
ornocdepa
68. 20. 3axirouyeHne. MUKpooOpraHu3Mel U

onochepa
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