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IMosicHUTe IbHAS 3aMCKA

JononautensHast  obmeoOpazoBarenbHas  (oOmiepa3BuBaromiasi)  mporpamma  «OCHOBBI
MukpoOuosorun» (mamee - Ilporpamma) HMEET €eCTECTBEHHO-HAYYHYH) HANPABJEHHOCTb.
[Iporpamma HampaBjieHa Ha MOJy4deHHE OOyYarolIMMHUCA 3HAHUW M yMEHHI, HEOOXOAMUMBIX IS
(opMUpOBAaHUS LETOCTHOTO MPEACTABICHUS O MHUPE MHUKPOOPIaHHW3MOB, MX POJIHM B KPyroBOpOTE
BEILECTB U B )KU3HU YEJIOBEKA, a TAK)KE O METOJaX MCCIeIOBaHUS MUKPOMHUDA.

AKTYyaJbHOCTb, NlearoruyecKas 1nejiecooopa3sHocTh

B mnacrosimee Bpems Bc€ OOJBLIYIO aKTyaJbHOCTh HPUOOpETAIOT HCCIEeI0BaHUS B 00IacTH
OMOJOrMM U MEIULUHBL. DTO CBSI3aHO M C MOSBJICHWEM HOBBIX OMOTEXHOJOIMWi, HampuMmep, FeHHON
WH)XEHEPHH, U C YBEIMUYEHUEM 4YHClia CllydaeB MH(EKIHOHHBIX 3a00eBaHUI YeloBEKa U )KUBOTHBIX,
NPUYMHOM KOTOPBIX MOTYT OBITh KaK JaBHO HW3BECTHBIC, TaK W HOBBIC BHUJIbI MHUKPOOPTaHHW3MOB.
[TosTOMYy COBpEMEHHOMY YENOBEKY MPOCTO HEOOXOIMMBI 3HAHHUS O OMOIOrMYEecKOi 0e30macHOCTH.
YenoBeky HEOOXOIUMO 3HATh, KaK 3aIIUTUTBCA OT BPEOHBIX MHUKPOOPTaHM3MOB W B3STh Ha
BOOPY’KEHHE MOJIE3HbIX.

MukpoOuosorus sBisieTcss pyHAaMEHTaIbHON OMOJIOrMYecKol HayKoW M M3ydyaeT CTPOEHHE U
9KOJIOTMIO MUKPOOPraHU3MOB. YesoBeueckas A€ATeNbHOCTh SBJSIETCS HOBBIM (DAKTOPOM, BIIHSIOIINM
Ha coBpeMeHHyI0 Ouocdepy. bakrepun, B mpoiecce ajantaiui K KCEHOOMOTUKAM — XMUMHYECKUM
COEAMHEHMSIM, OTCYTCTBYIOUIMM B IPUPOAE M CHHTE3UPYEMbIM JIOJbMH, - IIPUOOpETAIOT
YCTONYMBOCTh K TOKCUYECKUM JIJIsl BCErO ’KUBOI'0 BEIIECTBAM, BbIPa0aThIBAEMbIM IIPOMBILIUIEHHOCTHIO,
U Ha4yMHAIOT mepepabaThlBaTh MX B IPUBBIUHBIE €CTeCTBEHHble MeTaOouuThl. [losTomy ceifuac, B
YCIOBUAX HW3MEHsIoIIeHcss Ouocdepbl, JIOAM CTAIKUBAIOTCI C HOBBIMHM AacleKTaMH SKOJIOTUHU
MHUKpoopranuzMoB. KoHTponb 3a okpy»karoliel cpenoil HeBo3MOoXxeH 0e3 3HaHui MHUKpoOHosoruu. B
[OCJIeIHEE BpEMS MOSIBJSIFOTCS MCIOJBb3YIOIIME MHUKPOOPraHU3Mbl IMPOU3BOJCTBA, BBITYCKAIOIIUE
IPOAYKTHl MUKPOOHOTO W HEMHUKpPOOHOro mnpoucxoxzaeHus. IlepeuncienHoe Bblllle HalleIMBaeT Ha
HEOOXOAUMOCTh YIJIyOJIEHHOr0 M3y4eHUS MHUKPOOMOJOrMM, Ha 4YTO W HAMNpaBJIEHO COJEpKaHHE

[TporpaMmsi.
[Ipennaraemas Ilporpamma mnpenmonaraeT psana Ja0OpaTOPHBIX ONBITOB, T/I€ OOydYarommecs
y3HAIOT  OMONIOTMYECKHE  CBOMCTBA  MHUKPOOPTaHM3MOB  DPa3HBIX  BHJOB:  MPOCTEHIINX,

MUKPOCKOIIMYECKMX TIpuOOB, OakTepuii; HayuaTcs, paborags C ONTHYECKUMH MpubopamMu —

MUKpPOCKOIIAaMH, TOJydyaTh UHUQPPOBbIE HN300pakeHHUs IMpenapaToB, CaMOCTOATEIbHO TOTOBHUTH

mpenapatrbl  JUIsi MHUKPOCKOIIMHU, JieJaTh TIOCEBbI, IPOBOAUTH MNEPBUYHYIO HJIEHTH(HUKALUIO

MHUKPOOPraHU3MOB; IPUOOPETYT HaBBIKK pabOTHI € )KUBBIMU KYJIbTypamMH OaKTepHil U rpuboB.
[IporpamMma pekoMeHJ0BaHa [l UCHOJIb30BAHMS B CUCTEME JIONOJHUTENBHOTO 00pa3oBaHus, B

paMKax TOPOACKHX MPOEKTOB «MEIUIIMHCKUAN KJIacC B MIKOJE», I (OPMHUPOBAHUS Y 00YyUaIOIIUXCS

MOTHUBALIMU K BEIOOpPY MpodeccHoHaTbHON AeITeTbHOCTH.

Heas IIporpaMmbl — JaThb TEOpPETUYECKME 3HAHMS W MPaKTHUECKUE HABbIKM B 001acTu

MHUKPOOHOJIOTHH; CTUMYJIMPOBATh HHTEpEC K HAy4YHO-HCCIIEOBATEIbCKOW UM IO3HAaBaTEIbHON

JeSITeIbHOCTU Y 00 yJaronXcs.

3amaun

Obyuarwwue:

pacUIMPUTh KPYro3op o0ydyaromuxcs B 0071acT OMOJIOrMYeCKUX TUCLUIUINH;

IIO3HAKOMUTH € pa3HOOOpa3ueM MUKPOOPTIaHNU3MOB;

paccMOTpeTh OCOOCHHOCTH OpPraHU3allMM Pa3IMYHBIX I'PYNI MHUKPOOPraHU3MOB (BUPYCHI, OaKTEpHH,

rpubbl), KX POJIM B IPUPOJHBIX MpoIleccax U 3HAUEHUE AJIs YEeJIOBEKa;

00y4YuTh METOAAM U IpHeMaM Hay4yHO-HCCIIEA0BATEIbCKON paboThI;

copMUPOBATH HaBbIK Pa0OThI C HAYYHOW JIUTEPATYPOU;

COBEPILICHCTBOBATh HABBIK BHITIOJIHEHHS U 3aIUThl CAMOCTOSATENBHON UCCIIeI0BATENbCKONW PabOTHI.

Pazsusarowue:

Pa3BUThH AHATMTUYECKHUE CIIOCOOHOCTH, TaMATh, BHUMAaHUE, HA0JII01aTEIbHOCTD;

Pa3BUTh TBOPUYECKHUE CIIOCOOHOCTH 00YJAIOIIErocst U MOTPEOHOCTh B caMOpeaIn3allii;

chopMHpPOBaTh M Pa3BUBATH TOJIOKHUTEIBHYI0O MOTHBAIMIO B Y4eOHOM M  mpennpodeccuoHaTbHOU

JeSITEIbHOCTH.
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Bocnumamenvuvie:
BOCIIUTaTh YMEHUE PabOTaTh B KOJUIEKTUBE;
BOCIIUTaTh CAMOIIO3HAHUE OOYYalOUIMMCSI CBOEH JIMYHOCTH, CBOMX TBOPUECKHUX CIIOCOOHOCTEH U
BO3MOXKHOCTCH;
BOCIIUTATh OTBETCTBEHHOCTb, TPYAOIIOOHE, I1€JeYCTPEMIICHHOCTh 1 OPraHU30BAaHHOCTE;
CO3/1aTh YCJTIOBHSI I YCIEIIHOW COIUANHM3alUU OOYYaroIIMXCsl IMyTeM OopraHu3anuu KoMdopTHOI
MICUXOJIOTMYECKON 00CTaHOBKH, aTMOC(Epbl B3aUMHOI'0 YBa)KEHHsI, HHTEpeca U JI0BEPHS.
IInannpyemble pe3yabTaThl 0CBOCHHUSI Kypca

Ilhanupyemoie nuunocmmusle pe3yibmamal 0C60EHUA KypCa

1.ITocTreneHHO BRICTpAauBaTh COOCTBEHHOE IIEJI0CTHOE MHUPOBO33PEHUE:
OCO3HaBaTh COBPEMEHHOE MHOroo0pa3ue THUIIOB MHUPOBO33PEHMsI, OOIIECTBEHHBIX, PEIUTHO3HBIX,
aTEeUCTUYECKUX, KYJIbTYPHBIX TPaJAULIMNA, KOTOPBIE ONPENEIAIOT pa3Hble 00BACHEHUS IMPOUCXOASIIErO
B MUDE;
C YYETOM 3TOr0 MHOTr000pa3usi MOCTENIEHHO BhIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHbBIE
’KHU3HEHHbIE BOIIPOCHI, KOTOPbIE CTABUT JIMYHBIN )KU3HEHHBIH OIBIT;
YUUTHCS MPU3HABATh MPOTUBOPEUMBOCTh U HE3aBEPIIEHHOCTh CBOMX B3TJISOB HA MHUP, BO3MOXHOCTh
UX U3MEHEHUS.

2.Y4uTbCs UCHOJIB30BAaTh CBOM B3IJISABI HA MUP JUJISl OOBSCHEHUS pa3IMYHbIX CUTyalull, pelieHus
BO3HUKAIOIIUX [TPOOJIEM U U3BJIECUEHUS KUZHEHHBIX YPOKOB.

3.0co3HaBaTh CBOU UHTEPECHI, HAXOAUTD U U3y4aTh B yueOHHUKAX MO Pa3HBIM MpeIMeTaM MaTepual
(M3 MaKCUMyMa), UMEIOIIIMI OTHOILIEHUE K CBOUM HHTEPECAM.

4 Vicronb30BaTh CBOM HMHTEPECHl IS BBHIOOpAa MHAMWBHIYaTbHOW 00pa30BaTENbHON TPaeKTOPHH,
NOTEHIMAIbHOM Oynymiel mpodeccuu 1 COOTBETCTBYIOLIETO MPOPUILHOIO 00pa30BaHMUSL.

5.IIpuobperaTh ONBIT ydacTHs B AejaX, IPUHOCSIINX MOJb3Y JIHOJSIM.

6.Vcnonb30BaTh 3KOJIOTMYECKOE MBIIUIEHHE JJIs1 BIOOpA CTpaTerMu COOCTBEHHOrO IOBEIEHUS B
Ka4yecTBE OJIHOM M3 IIEHHOCTHBIX YCTAaHOBOK.
Ilhanupyemoie memanpeomemmnule pe3yibmamal 0C60EHUA KyPCa
PeryastuBubie YY/I:

1.CamocTosiTenbHO OOHApYXUBATh U (POPMYJIHPOBATH MPOOIEMY B KIACCHOW M WHIWBHIYaJIbHOU
y4eOHOM 1eITeTbHOCTH.

2.BoiaBurath BepcHM pelleHUs MpoOJieMbl, OCO3HABAaTh KOHEYHBIM pe3ylnbTaT, BBIOMpPATh W3
IPEAJIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEJICTBA JOCTH)KEHUS LEIH.

3.CocTaBiaTh (MHAUBUAYAJIBHO UIIM B TPYIINE) IUIaH PELIEHUs TPOOIEMbI (BBIITOIHEHUS NIPOEKTA).

4 IlonOupath K Kaxka0i rpodiieMe (3aa4e) aIeKBaTHYIO €l TEOPETUUECKYIO MOJEIb.

5.Pabotas o npensioxKEeHHOMY U CaMOCTOSITENTbHO COCTAaBIICHHOMY IIJIaHy, MCIIOJIb30BAaTh HAPAIY C
OCHOBHBIMU U JOTIOJIHUTEbHBIE CpelcTBa (CHpaBOYHAs JIMTEpaTypa, CIOXKHbIE MPUOOPHI,
KOMITBIOTED).

ITo3naBareabnbie YY/I:

1.AHanu3upoBaTh, CpaBHUBATH, KJ1acCU (PULIMPOBATH U 0000IIATH OHATUS:
JlaBaTh OIpEJEJCHUE TOHATHSAM Ha OCHOBE H3YYEHHOTO Ha pa3JIMYHBIX MpPEeAMETax ydyeOHOro
MaTepuana;
OCYIIECTBIISATH JIOTUYECKYIO OMEPALMI0 YCTAHOBIICHHS POJIO-BUIOBBIX OTHOILICHHIA;
00001IaTh MOHSATUS — OCYIIECTBIATH JIOTUYECKYIO ONEpaIfio Mepexoja OT IMOHSATUS C MEHBIIUM
00BEMOM K HOHSITHIO C OOJIBIIUM 0OBEMOM.

2.CTpouUTh JIOTHYECKOE paCCYXJCHHE, BKIIIOYAIOILEe YCTAaHOBJIEHME HPHUYUHHO-CIEICTBEHHBIX
CBsA3€EM.

3.Co3naBaTh MOJENH C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPHUCTUK O0BEKTa, MpeoOpa3oBbIBATH
MO/JIENHU C IIEJIbIO BBISBICHUS OOIIMX 3aKOHOB, OMPEACIIIOMNX JAHHYIO MPEIMETHYIO 007IaCTh.

4 IlpenctaBnsTh MH(QOPMAIHIO B BHIE KOHCIIEKTOB, TAOIUII, CXeM, 'PaQHUKOB.

5.IIpeobpazoBbiBaTh MHGOPMAIMIO W3 OAHOIO BHJA B JIpyrod W BbIOMpaTh YIAOOHYIO IS cebs
bopmy Pukcanuu u mpexactaBieHus uHopmaruu. [IpeacraBnsaTe wHGOPMAUIO B ONTHMAIHHOU
¢dopme B 3aBUCUMOCTH OT ajipecaTa.



6.IloHuMas Mo3uLKIO PYroro, pa3inyarh B €ro peud: MHEHHE (TOUKY 3pEHHs), AOKa3aTeIbCTBO
(aprymenTsl), (paKThl, THMOTE3bI, aKCUOMBI, TEOpUHU. [ 3TOro CaMOCTOATENBHO HCIOJIb30BATh
pasnuyHble BUIBl YTEHUs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEJIBHOE, MOMCKOBOE), MPUEMBI
CIIyIIaHUS.

KommynukaTruusbie YY/I:

1.OTcTanBasi CBOIO TOUKY 3pEHUS, IPUBOIUTH APTyMEHTHI, OATBEPXKAast UX PaKTaMH.

2.B nmuckyccuu yMeTh BBIIBUHYTH KOHTPapryMEHTHI, mepedpa3supoBaTh CBOIO MBICHTH (BIAJCHUE
MEXaHHU3MOM HKBHBAJICHTHBIX 3aMEH).

3.Y4uTtbcs KPUTHYHO OTHOCHUTHCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IpPHU3HABaTh OIUIMOOYHOCTD
CBOEr0 MHEHUS (€CII OHO TaKOBO) U KOPPEKTUPOBATH €TO.

4.IloHuMasi MO3UIMIO IPYroro, pazjinyaTh B €ro peyu: MHEHHUE (TOUYKY 3pEHUsl), 10KAa3aTEIbCTBO
(apryMeHTsl), pakThl; TUIIOTE3bl, AKCHOMBI, TEOPUH.

5.YMeTh B3IVISIHYTh HA CUTYALMIO C MHOM MTO3ULMH U JOTOBAPUBATHCS C JIFOJbMHU UHBIX MO3ULUMN.
Ilhanupyemoie npeomemmusie pe3ynvmamol 0C60€HUA KyPCa
3HaHHE HOPMATHBHO-TIPABOBOM 0a3bl, ompenesstomield TpedoBaHus Kk (akTopam cpenbl OOMTaHUS C
LENIbI0 COXPaHEHUs 310POBbSl 1 HOPMAJIbHOW KU3HEEATEIbHOCTH YEJIOBEKA;
OocBOEHME o0mMX NpuEMOB paboTel ¢ OMOJOrMYECKMMH MpudbopamMu U 00OpyIOBaHHEM
MHUKPOOHOJIOTMYECKUX JJab0paTopuil;

YMEHHUE BBIIENATh CYIIECTBEHHBIC MPU3HAKU OMOJIOTUYECKUX 00BEKTOB (OaKTepuii, BUPYCOB, TPUOOB)
Y TIPOIIECCOB, XapaKTEPHBIX JIJII MUKPOOPTaHU3MOB;

OBJIAACHUEC MCTOAAMU ITPUT'OTOBJICHUA IMUTATCIIBHBIX CPEI;

YMCHHUE HUCIOJIb30BATH METOABI OMOJIOrYECKOM HAyKH: Ha6J'IIO):[aTB Y OIMCHEIBATh OMOJIOrUYECKHUE
O0BEKTHI U IMponecCChl; CTaBHUTH OMOJIOrMYeCKH e SKCIICPUMCHTEI U 00BSICHATD UX PE3YIbTATHI,

OBJIQZICHHE 3HAHUAMU O 3a00JEBaHUAX, PACHPOCTPAHSIOMIMXCS BO3AYIIHO- KalleIbHBIM IYTEM,
croco0ax U MeTo/1ax NpOPHUIAKTUKH.

Conepxanue kypca, 34 yacoB, 1 yac B HeeJII0
1.AcTopust MUKPOOHOJIOTHYECKUX HCCJIeI0BAHUI
Hcropus mosSBICHUS U CTAHOBJIEHHUSI MUKPOOMOJIOTMH KaK HAYKH.
2.Muxkpobuoaornyeckue Jadboparopuu U ux 06opy1oBanue
[TpuHIUIIBI OpraHU3alii MUKpoOHonorudeckor gaboparopun. OCHOBHBIE TPUOOPHI M 000y IOBAHHE
MUKPOOHOJIOTHYECKUX JTab0opaTopuil.
3.MopdoJiorus u cTpyKTYpa MUKpPOOHOJI0THYeCKUX00BEKTOB
[HapctBo baktepun, Mmecto B xuBoii npupoze. OcHoBHBIE MOpdoaoruueckre GopMbl KJIETOK OaKTEpUH.
ABTOTpOGHBIE U TeTepoTpoPHbIE OakTepun. A’poOHbBIE U aHA3pOOHBIE MUKPOOpraHu3Mbl. OCHOBHbBIE
CTPYKTYpBI IPOKapUOTUYECKUX KJIETOK. LluToXumuueckue
METOIbI UCCJIEIOBAHUS MUKPOOPraHU3MOB. MUKpOCKOnUUYecKue rpudsl. Bupycs.
4.Ilutate/ibHbIE CPelbl. METO/AbI CTEPHUIN3ALNU
[TutatenbHBIE Cpeapl, X MHOrooOpasne U Kiaccuukauus. MeToabl MPUTOTOBIEHUS MUTATEIbHBIX
cpen, TpeOOBaHUA K IOCY/E JIJISl IPUTOTOBIICHUSICPENI.
5.Mukpogiopa pa3au4HbIX cpeJ 00UTAaHUA
PaznoobOpasne mukpoduiopsl BOABI M BO3AyXa. 3a0oJieBaHUS, PACHPOCTPAHSIONMIMECS BO3AYLIHO-
KalelbHbIM IyTEM, CIOCOObI M METO/bl NPO(UIAKTUKUA W 3alMUThl JIOJAEH OT 3apakKeHHUsl 3TUMU
6onesnsmu. Canutapusle npasuia 1 HopMbl (CanlluH).
6.JelicTBUe pa3INYHbIX (PAKTOPOB HA MUKPOOPIr aHU3MbI
®dusnueckre GakToOpbl, XAMUUECKHE BEIIESCTBA, AHTHOUOTUKH



Temaruueckoe njaanupoBanue 8E, 34 yacos, 1 4yac B Hege/0

Ne Tema K0JIM4Y€eCTBO JlesiTeJIbHOCTh YYHTeJIst
n/n 4acoB ¢ yueTom padoueii
MPOrpamMMbl
BOCIUTAHUSI
1-3 | Uctopust MUKpOOHOIOTHIECKUX 3 W3y4CeHHE BOIPOCOB OOIIEH
HCCIIETOBaHUHI OMOJIOTMH: CBOWMCTB JKHBOM
4-6 | MUKpOOGHOIOrHYECKHE TabOpaTOPUH U HX 3 KIICTKH, ed
06opy/I0BaHHeE BHYTPUKIIETOYHBIX
7-9 | Mopdonorus U CTPYKTypa 3 CTPYKTYP 3aKOHOB
HACJIEICTBEHHOCTH, TIPUYHH|
MUKPOOHUOJIOTMIECKIX 00bEKTOB
. M3MCHYHBOCTH,
10-11 | CtpoeHue pacTUTENbHON KJIETKH 2 e CTECTBEHHOrO o160pa,
12-13 | Buasl u cTpoeHuEe MIacTH 2 0GCyKIeHHE BOIIPOCOB
14-15 | Tunsl 0001049€K PACTUTEIBHON KJICTKH 2 MPUCITOCOOICHHOCTH
16-17 | )KuBoTHas KieTka 2 OpraHmsmMoB K  Cpeje
18-19 | [na3zmonm3 u enia3mMon3 2 00HMTaHHs], N3YYCHNUE TEMBI O
20-21 | Ocmoc 2 [POMCXOXKACHUN  HKH3HH,)
22-24 | IlutaTenbHble cpenbl. MeTonbl CTEPUIIU3ALIMT 3 AHTpOIIOreHesa, .
CTPYKTYPHBIX ypOBHeH
25-29 MI/IVKpO(bnopa pa3JIMYHBIX Cpell OOMTaHMS 5 OIGHH3AIAH HKH3HI — BCA
30-32 | [eiicTBHE pa3auyuHbIX (JaKTOPOB HA 2 STO pasBHBACT Y yHAIIIXCH
MUKPOOPTraHU3MbI HAayYHOE MUPOIIOHHIMaHHUE
33-34 | Pe3ep 2
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