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IlosicHuTEeIbHAS 3aIIHCKa

JomonauTensHas o0meobpa3oBaTenbHast (obmepa3BuBaromas) nporpaMma «B Mupe
MHUKpOOpraHu3MoB» (mamee - IIporpamMma) HMeeT eCTECTBEHHOHAYYHYIO HAMpaBIeHHOCTh. [Iporpamma
HaTpaBlicHa Ha MOMyYCHUE OO0YJAIONIMMUCS 3HAHUI U YMEHHH, HEOOXOIUMBIX sl (POPMUPOBAHUS LETOCTHOTO
MPE/CTaBICHHUS] O MHUPE MUKPOOPTaHU3MOB, UX POJH B KPYyrOBOPOTE BELISCTB M B JKU3HH YEJOBEKa, a TAKXKE O

METOAAaxX MCCICAOBaAHUA MUKpOMUPA.

AKTYyaJIbHOCTh

B Hacrosimee BpeMs BCE OOJNBIIYI0 aKTYalbHOCTh INIPHOOPETAIOT MHCCIENOBAHUS B O0ONACTH OMONOTUMH H
MEIUIUHEL JTO CBS3aHO W C IOSBJICHUEM HOBBIX OHOTEXHOJIOTMH, HAampUMep, T'CHHOH HHKCHEpUH, U C
YBEJIMUEHHEM Y¥CIIa CTy4aeB HWH(EKIMOHHBIX 3a00JIeBaHMil YEIOBEKA U )KUBOTHBIX, TPUYNHOH KOTOPBIX MOT'YT
OBITh KaK JAQBHO M3BECTHBIC, TaK U HOBBIC BHIBI MUKPOOPTaHU3MOB. [109TOMY COBpEMEHHOMY YEIOBEKY MPOCTO
HeoOXOAMMBI 3HaHUA O OHMoyorHueckol Oe3zomacHocTH. YenoBeKy HEOOXOAMMO 3HATh, KaK 3aIUTHTHCS OT

BPEAHBIX MUKPOOPIraHU3MOB 1 B35Tbh Ha BOOPYKCHUEC MTOJIE3HBIX.

Mukpobuonorust siBisiercss (GpyHIaMEHTaJIbHON OMONOrMYecKOW HAayKOW W HM3y4aeT CTPOCHHE M DKOJOTHIO
MHUKPOOPraHU3MOB. UenoBeueckast NEATENbHOCTh SBIAETCA HOBBIM (DaKTOPOM, BIIMSIOLIMM Ha COBPEMEHHYIO
ouoctepy. bakrepun, B mporecce agantauuy K KCeHOOMOTHKAM - XUMHYECKUM COSANHEHUSAM, OTCYTCTBYIOIIUM
B NPUPOJE M CHHTE3UPYEMBIM JIIOJbMH, - MPHOOPETAIOT YCTOHYMBOCTH K TOKCHMYECKHM JUIS BCEr'O XXHBOTO
BEIIECTBaM, BBIPa0AaThIBAEMBIM INPOMBIIIJICHHOCTBIO, W HAYMHAIOT TIepepabaTbiBaTh HX B IIPHUBBIYHBIC
ecTeCTBeHHbIE MeTabonuThl. [loaToMy celiuac, B YCIOBHAX M3MEHSAIOLICHCS OMocdepsl, TI0AN CTAIKUBAIOTCA C
HOBBIMH aCIEKTaMH 9KOJIOTHH MUKPOOpraHn3MoB. KoHTpoIb 3a oKpyXaromei cpeqoii HeBO3MOXKeH 0e3 3HaHUH
MukpoOuonoruu. B mociemHee Bpems MOSBIAIOTCS HCIONB3YIOLIME MHKPOOPTaHM3MBI IPOHM3BOACTBA,
BBIITYCKAIONINE IPOLYKTHl MHUKPOOHOTO U HEMHKPOOHOT0 IMpoHcXoxaeHus. [lepednciieHHOe BBIIIE HAalleTUBAaET

Ha HE0OXOIUMOCTb YriyOJeHHOTO H3Y4eHHsI MUKPOOHOJIOTUY, Ha YTO M HalpaBleHo colepxkanue [Iporpammel.

IeJaroruieckas Ienecoo0pa3HocTh npeanaraemas [Iporpamma mpeanosiaraeT psij JaOOpaTOPHBIX OIBITOB, T/

ofyyaromyecss Yy3HAIOT OHOJIOTHYECKHE CBOIMCTBA MHKPOOPTaHW3MOB Ppa3HBIX BHUIOB: IPOCTEUIIHX,
MHKPOCKOITMYECKUX TPUOOB, OakTepuii; Haydarcs, paboTas C ONTHYECKHMMH HPHUOOpaMU - MHUKPOCKOIIAMH,
NOJTyd4aTh OU(POBBIE M300pakeHUS IPernapaToB, CaMOCTOSATEIHHO T'OTOBUTH IpeNapaThl IUIi MHKPOCKOIUH,
JeNaTh IOCEBbl, MPOBOJUTH NMEPBHYHYI0 HICHTH(QHUKALNIO MUKPOOPTaHU3MOB; MPHOOPETYT HAaBBIKH PabOTHI C

JKUBBIMH KyJIbTypaMu OaKTepuil u rprOoB.

Hens: MOJTyICHUE TEOPETHUECKUX 3HAHNH M MMPAKTHIECKUX HABBIKOB B 00JIACTH
MHKpPOOHOJIOTHH; CTUMYJINPOBATh MHTEPEC K HAYYHO-HCCIENOBATEIHCKOW M MO3HABATEIBHON ACATENBHOCTH Y

00yJaronIuxcs.
3amaun

OO0yuaromrue:



BN pacHIHUPUTH KPYro3op o0ydJaromuxcs B 001acTd ONOTOTHIECKUX TUCIUILINH;

IIO3HAKOMHUTH C pa3Hoo6pa3HeM MUKPOOPIraHU3MOB;

paccMoTpeTs 0COOEHHOCTH OpTaHHM3allMM Pa3JIMYHBIX TPYII MHKPOOPTAHMU3MOB (BHPYCHI, OaKTEepHH,

rpuOBl), UX POJIU B IPUPOIHBIX IpOIleccax U 3HAYCHHUE NS YEIOBEKa;

00yYUTH METOaM M MpHEMaM HAYTHO - UCCIICIOBATEIBCKOW paOOTHI;

c(OpMHUPOBATH HABBIK paOOTHI C HAYYHOW JIMTEPATYPOIi;

COBCPHICHCTBOBATH HABBIK BBIIIOJIHECHUA U 3al[UThI CaMOCTOSITEILHOMI

HCCIIEI0BATEIbCKON pa60TLI.

PasBuBaromue:

u Pa3BUTb AaHAJIUTUYCCKUC CHOCO6HOCTI/I, namMsaTb, BHUMaHHEC, HaGJ’IIOJIaTeHLHOCTL;
] Pa3BUTb TBOPUYCCKHUE CITOCOOHOCTH oGy%uomeroca u HOTp66HOCTL B caMoOpcau3aluu;
u C(l)OpMI/IpOBaTB 1 pa3BUBATHh MMOJOXUTCIIbHYIO MOTHUBAIIUIO B yqe6H0171 u

npeAnpodecCuoHaNbHOM esSTeNbHOCTH.

BocnurarenbHble:

B  BOCIIUTAaTb YMCHUEC pa6OTaTb B KOJIJICKTHUBE,

BOCITUTATH CAMOIIO3HAHHE 00YJaIOIIMMCS CBOEH JIUYHOCTH, CBOMX TBOPYECKUX
CITOCOOHOCTEH ¥ BO3MOKHOCTEH;

B BOCIHTATh OTBETCTBEHHOCTH, TPYIOIIO0HME, IEIECYCTPEMICHHOCTh  OPTaHM30BAHHOCTH;

B CO3/aTh YCJIOBHS JIsi YCICIIHOW COIMATHM3alUU OOYYAOMIMXCsI IyTEM OpPTaHU3aIld KOMGOPTHOMH

IICUXOJIOTHYECKONH 00CTaHOBKH, aTMOC(Ephl B3aUMHOTI'0 YBAXKCHUS, HHTEpeca U JOBEPHsL.

Kareropus 00y4yarommxcs

JlononHuTENbHAS 00LIepa3BUBAONIast porpaMma «B Mupe MUKpOOpraHu3MoB» pacCUUTaHa Ha KOHTHHT€HT

oOyuatomuxcst 10-11 kmaccos (17-18 met).

dopma oOyueHUsI: - O4Hasi, TPYNIIOBas, KOJIUYECTBO 00y4arommxcs - 12 uenosex.

OxupaeMble pe3ynbTaThl OCBOEHUSA: [IpoWas maHHBIA Kype, ydamiuecs MOJydaT PAacIIMPEHHBIE 3HAHUS IO

MIpeIMEeTy XUMHS, CMOTYT PE3ylIbTaTHBHO BBICTYNATh HA TBOPYECKHMX XUMHUYECKHUX KOHKYpPCAaX; IOBBICST
9KOJIOTUYECKYIO KyIbTYypYy; MOIy4YaT IIOJIHOE MPEICTABICHHE 00 OKPYKAIOUIEM MUPE C MO3UIUI XUMHYECKUX
SIBJICHUH, C OCHOBHBIMH (DM3UKO-XUMHYECKHMH IPOLeCCaMH, MMPOTEKAIOMIMMH B PUPOJE, HaydaTcs IPaMOTHO
MIPUMEHATh XUMUYECKHE 3HAHUS U1 0€301IacCHOTO MCIIOIb30BAHMS BELIECTB, IPUMEHIEMBIX B OBITY.

DopMBbI TOABEAECHNS HTOI'OB pPEATU3AINH IPOrPaMMBL:

B yJacTHe B HAYYHO-TIPAKTUYECKHX KOH(EPEHINIX W TBOPUECKUX KOHKYPCax IO XHMUH;
B myOnauKamus NMPOEKTOB M HCCIEAOBATENBCKHX PabOT Ha 0Opa3oBaTENbHBIX CaWTaxX, OPTraHU3YIOLINX
KOHKYPCBHI.

MeToapl ¥ IpUEMBI O0YUEHHSI:

'pGHPOHyKTHBHLIﬁ; - 06'I>${CHI/ITCJ'H>HO-HJ'IJ'IIOCTpaTPIBHBIﬁ; - 3KCHCpPIMCHTaJ'IBHBII>i; - HpO6J’ICMHO-HOHCKOBLII71; -
PICCJIG,Z[OBaTCJ'ILCKHfI; 'HPOCKTHLIﬁ - COHHUOJOTrNYCCKHEC OIMPOCHI, aHKCTUPOBAHUC.



dopma oOyueHwus:
1. 2.@ponrtansHas. 3.I'pynnosas. 4. KonnexkTuBHas
[Inanupyemsble pe3yabTaThl

K xonmy o6yuenwust no [Iporpamme oOydaromuecs: OyayT 3HATB:

HUCTOPUIO PA3BUTUA MI/IKp06I/IOJ'IOFI/II/I;
CTPOCHHUEC HA KIICTOYHOM YPOBHC HpeZ[CTaBI/ITeJIeﬁ MHUpa MUKPOOPTaHU3MOB;

OIpeaciCHuss OCHOBHBIX MMOHATHH MI/IKp06I/IOHOFI/II/I;

CHOCOOBI AMAarHOCTUKHU M MEPHI IPOQIIaKTUKN BUPYCHBIX M OaKTepHaIbHBIX 3a00JeBaHUN pacTEeHUH,
JKUBOTHBIX, YEJIOBEKA;

B 3HaYeHHUE M3YYEHHBIX MUKPOOPTAHU3MOB B MPHUPOJIE U JKU3HU Y€TOBEKA.
K xoniy o0yuenus no [IporpamMme oOyuaromnmecs OyayT yMeTh:

paboTaTh ¢ MUKPOCKOIIOM M MHUKpOIIpenapaTaMu, JabopaTopHbIM 000pYZI0BaHUEM U HHCTPYMEHTAMU;
TOTOBHTH JIA0OPATOPHBIEC MUTATEIbHBIE CPE/IbI;
TOTOBUTH KYJIbTYpPbl OJHOKJIETOUYHBIX OPraHU3MOB;

Ha6J'I}OllaTb U CpaBHHUBATh PE3YJIbTAThI OMOJIOTHYECKOTr0 OKCIICPUMCHTA,

CXeMaTH4eCKH H300paxaTh UccIeayeMble OObEKTHI.

Copepxxanue yueOHOH mporpaMMbl

Beeoenue 6 muxpobuonozuio (1u.)
Teopernueckue 3austus. [Ipeamer, 3agaun ¥ 3Ha4YE€HHE MHKPOOHONOTMH. MHUKPOOMOIOTHS Ha COBPEMEHHOM
stane. [Ipodeccun u cnennanbHOCTH, CBA3aHHBIE ¢ MUKpoOHonoruei. Mcropus pa3BUTHS MHUKPOOUOJIOTHH, €&
noctkeHusi. bakrepuonorndeckas nadoparopusi. E€ ycrpoiictBo m 3amaum. JlaGopatopHas ammapaTtypa H
o0opyznoBaHHe: IPUMEHEHHE, Ha3HaUYeHHe, TpUHIUN paboTsl. Llenn u 3agauu IIporpammelr. @opMbI 1 METOIBI
pabotel. OpraHu3auOHHBIE BOIPOCHL.

1. Mukpoéuonozua. Ucmopus nayku (1 u.)

1.1 JoHay4qHBIN (3BPUCTHYECKH) ITATl PA3BUTHS MUKPOOHOIOTUN
Teopernueckue 3amsatus. Ilomxonm ['mmmokparta. ['mmmokpaT - aBTOp OOMIMPHOTO COOpaHUS W3 CEeMH KHHT
«Omuuemun». Jxupomamo PpakacTopo - THIOTE3a O Iepenade HHOEKIMH MaJEHBKUMH TEIbIAMH,
TIepeJaOIUMUCS TIPY KOHTAKTEe M COXPAaHAIOIMMHUCS Ha Bemax 00IbHOTO.

1.2 Mopdonorudeckuii 3Tamn pa3BUTHSI MAKPOOHOIOTHH
Teopernueckue 3ausaTus. Komerp XVIl-cepenuna XIX B.: OTKpBITHE MUpa MHUKPOOPTAaHU3MOB, OMHUCAHUE WX
BHEITHETO BHJ@, OIBITHI II0 CaMO3apPaKEHUIO C IEeNbI0 J0Ka3aTh WHGEKIMOHHYI0 TPHUPOAY MHOTHX
3aboneBanuii. JleBenryk AHTOHHM BaH - HuAepiIaHICKHWIA HATYpajduCT, OAWH M3 OCHOBOIOJOKHHUKOB
mukpockonuu. XVIII Bek - B MEKpOOHOJIOTHH 3ap0oniIach AEOHTONOTHS.

1.3. dusnonornyeckuil (macTepoBCKuii) Mepruo/] pa3BUTHS MUKPOONOIOTHI

Teopernueckne 3anstus. Komenn XVIII - mawanmo XX B. - Havano HaydyHOH MwuKpoOHoioruu. OTKpbITHE

OonpIIMHCTBA BO30yANTENeH NH(EKIIMOHHBIX 3a00IeBaHNnii, BUPYCOB, pa3paboTKa



MHKpPOOHOH KOHIENIHU OoJie3HEH, M3ydeHHUE KU3HEAEATEIIPHOCTH MHUKpOOHOW KieTku. Dasapa JlxeHHep -
MeroJ BakuuHauu. Hawano 6opr0Obl ¢ BupycHbiMu uHpekuusmu. Jlyn [lacrep - unen Ilapmwkckoil akagemMun
HayK, OCHOBOITOJIO)KHUK COBPEMEHHOH MHUKPOOHOJOTMM M HMMYHOJIOTHH, OmorexHomoruu. OmpoBepikeHue
TEOpUHU caMo3apokaeHuss MukpoopraHusmoB (1860). Merox macrepusanuu. 1883 r. - co3maHme mepBoro
Hay4HO-UCCIICIOBATEIBCKOTO MHCTUTYTa MHUKpoOuonorun - MucTuTyTa Ilactepa. 1892 rom - orkpeitue J.W.
VBaHOBCKMM mapcTBa BHPYcOB (IpM HM3y4eHMHM Mo3andyHod Oone3Hum Ttabaka). PoGepr Kox - ommH u3
OCHOBOITOJIO’)KHUKOB COBPEMEHHOM 0aKTEpUOJIOTHH U AU IEMHUOIOT HH.

VMMyHOTOTHYECKHH 3TAIl pa3BUTHS MUKPOOHOIOTHH

Teopernueckue 3ansatus. Hauano - cepenuna XX B. I.1. MeUHHUKOB - POCCHHCKHIA OWOJIOT ¥ TIATOJIOT, OIVMH U3

OCHOBOIIOJIOKHUKOB CpaBHHTeJ’ILHOﬁ I1aToOJIOTHUH, 3BOJ'IIOI1PIOHHOI>1 3M6pI/IOJ'IOFI/II/I, HMMYHOJIOTUH, CO3aTClib

(daronurapHoii Teopun HMMyHHTeTa. 1929 1. A. ®reMHHTr - OTKpHITHE MNEHUNWUIMHA. Hawamo spwl
AHTUOMOTUKOTEPATTHH.
1.5. MoueKkynspHO-TeHETHUECKH 3Tall Pa3BUTHS MUKPOOHOIOT U

Teopernueckue 3ansaTus. Bropas nonoBuna XX Beka - pacmupoBaHa MOJIEKYISIpHAasi CTPYKTypa OakTepuil u
BHUPYCOB, CTPOCHHE M COCTaB T'€HOMa, CTPYKTypa (akTOpOB HMMYHHOH 3am[UThl. YCIexu B 0Oopbde ¢
UH(QEKIUOHHBIMU OOJIE3HSIMH HOBBIE IYTH U METOMABI JMATHOCTHKH M Tepanuy HeWH(EKIHNOHHBIX OoJie3HeH,

CBS3aHHBIX C HAPYHICHUEM HMMyHHOﬁ CHCTCMBI.

2. Humamenwvhoie cpedvl u MemoObl 6bIPAUUBAHUA MUKPOOP2AHUZMOE (44.)

2.1. OcHOBHBIE METO/IbI KyJIbTUBUPOBAHUS MUKPOOPTAHU3MOB

Teopernueckue 3aHATHSA. MeToapl TIOceBa Marepuana Ha NHUTaTenbHbe cpenpl. KynbTuBHpoBaHUE
MHKpoopraHusMoB. KynbeTypanbHbeie CBOMCTBa MHUKpOOpraHu3MoB. CMEIIaHHBIE U YUCTBIE KYJIBTYPHI
MHKpPOOPTaHU3MOB.

Ipaxmuueckue sansimus. Jlabopatopubeie pa®oThl. [loAroToBKa MOCYABI, M3rOTOBJIEHHE BaTHO - MapJieBbIX
po6ok. [IpuroroBneHne NMUTATENBHBIX CPEI.

2.2. [IurarenxsHBIEe CpeAbl A KYIbTUBUPOBAHUI MUKPOOPTaHIU3MOB

Teopernueckue 3aHsTHA. OCHOBHBIE CpEABl A HAKOIUIEHHS OHMOMAacChl MHKPOOPTAHH3MOB, CIIOCOOBI HX
MPUTOTOBICHU. TpeboBaHUS K MUTATEIHHON Cpese: MIOJTHOIIEHHOCTb,
CcTepusIbHOCTh. DacoBKa MUTATENBHOU CPEIbI.

Ipaxmuueckue 3anamus. Jlabopatopupie paborel. I[IpuroToBieHme mnuTaTedbHBIX cpen. OmnpenencHue

Konu4ecTBa OakTepuil. BeigeneHue 9ucToil KyabTypbl MUKPOOPTaHU3MOB.

3. Cucmemamuxa mukpoopzanuimos (1 u.)

Teoperuueckue 3ausaTus. OCHOBBI CUCTEMATUKH KUBBIX OPraHU3MOB. [IpuHIKIT OMHAPHON HOMEHKIIATYPHI.
Cucrematnka u Mopdoiorus 0akTepuil, MpOCTEHITNX, TPHOOB, BUpycoB. Dopma KIETKH OaKTepHii
(MUKPOKOKKH, TUILUTOKOKKH, CTPENTOKOKKH, TETPAKOKKH, CAPIIHHBI, CTa(QUIOKOKKH, OaKTEPUH, OALIMILITEI,

KIIOCTPHUIAY, BUOPHOHBI, CIIUPHUILIHI).

4, Mopdgponozua muxpoopzanuszmos (8 u.)

4.1. OcobOeHHOCTH CTpOCHUS OaKTEPHATHFHOW KICTKH

Teopernueckne 3ausaTHs. OTinuus OakTEepHH OT APYrUX KIETOK. JlOMONHWTENbHBIE OpPTaHENIBl OaKTepuid:
BOPCHHKH, XTYTHKH, KalCyJbl.

MexaHu3M XpaHEHUs W Nepenadn HaciencTBeHHoH mHpopmaruu. CBoiicTBa GakTepnanbHOW KieTkH. OOMeH

BemiectB. Poct. PasmuHOXeHume. I'eHeTmdyeckn MoauQuuuMpoBaHHBIE OpraHnM3Mbl. PDiyopecuupyromui Oerok

(GFP) 6akrepuii.



Ipaxmuueckue 3ansamus. JlaGopaTtopHble pa0oThl. IIpuroroBieHne npemapaTtoB UIsi MHUKPOCKOIUPOBAHUSL.
Muxkpockonus B TEMHOM Toje U ()a30BOM KOHTpacTe.

4.2. Bupycsl

Teopernueckue 3anatud. Mcropus oTkpbiTis BupycoB. Bxmaa J[.M1. MIBaHOBCKOro B pa3sBUTHE BUPYCOJOTHH.
Mopdomorus BupycoB. ®aru. Mcnomp3oBaHue (aror demoBekoM. 3a0o0JieBaHUS, BBI3BIBAEMBIC BHPYCAMH
(rpunm, repnec, rematut A, B, C u gp.). [Ipodunakruka BUpycCHBIX 3abosieBaHU. Mepbl MpenynpexaeHus
3aboneBanus CITUTom.

4.3. I'pubsH

Teopernueckue 3aHATHS. Y HUKQIHHOCTh CTpoeHUsl rpuOoB. [Iutanue rpubos. Pasmuoxenne. HMcnonbs3oBanue
rpu0OB B MEAMIIMHCKUX U X03HCTBEHHBIX Hensx. [laTorennsie rpudsl. [Ipodunakruka rpuOKOBBIX
3a0osieBaHUi yenoBeka. Mcrnonp30BaHe Y€IOBEKOM I'€HETHUECKH MOAN(UIIUPOBAHHBIX MUKPOOPTAaHHU3MOB JIJIS
MIPOM3BOICTBA BAKIIMH, (JapMalleBTUYECKUX IPENapaToB, MPOAYKTOB OPraHMYECKOr0 CHHTE3a.

Ipaxmuueckue  3amsmus.  JlabopatopHeie  paboThl. [IpuroToBiieHHME  KYyIbTYPBl JAPOXKEH M HX
MUKpokonupoBaHue. KOHTpobHas 3aKyIka: onpezeseHie copra xieda Hanbosee yCTOHYUBOTO K IJIECEHH.

4.4, IIpocreiimue

Teopernueckne 3aHsATHs.  Mopdonoruueckne OCOOCHHOCTH — TPEACTaBHTENECH  THIA  MPOCTEHIIue.

XapaKTepuCTHKa KIIACCOB MpocTelnnx. boje3Hu, BhI3bIBaeMbIe MPOCTEUIIMMHU, UX MPOPUIAKTHKA.

45, MuKpOoCKOUIeCKrue METOIbI
u3yueHus: MOpQonoruu MUKpooprann3MoB TeopeTrueckue 3ausaTHs. [IpuroroBiieHue pa3Hbix BHUJIOB
MHUKPOCKOITMYECKUX

MUKponpenapaTos. IIpuroroBieHne nuTaTesIbHOW Cpebl U BbIpalllMBaHUE HAa HEl

MHUKpPOOPraHU3MOB. BblJelieHne MUKPOOPraHU3MOB U3 €CTECTBEHHBIX CyOCTpaTOB. BnmsHue crepunusanuu u
MacTepu3alui Ha Ka4eCcTBO MOJIOKA.

Ipaxmuueckue 3ansmus. JlabopaTopHbie pabotel: [IpuroroBiieHue Msco - MENTOHHOro OyiaboHAa. BeineneHnue
MHUKpPOOPTaHU3MOB M3 €CTECTBEHHBIX cyOcTpaToB. OOHapyxeHHe OakTepuil B IPOAYKTaX MUTaHHs (Ha MpuUMepe
MOJIOKA).

Pabora ¢ mukpockonom. M3ydeHne MHKpOIpENapaToB ¢ MPUMEHEHHEM HMMEPCHOHHOH cucteMbl. DoTo- u
BHJIEOChEMKA MHUKPOOOhEKTOB. Onpenenenue Mophosoruu
MUKPOOPTaHU3MOB B T'OTOBBIX OKPALIEHHBIX INpenapaTax: (pOpMbBI W B3aUMOPACIIOJIOKEHHS KJIETOK, HalU4ne
CHOp, KamCyl, JXI'YTHKOB, BKIIOUYEHHH M Jp. MHUKPOCKONMSA IUIECHEBBIX M JPOXIKEIIOZOOHBIX TI'puOOB.

OcobeHHOCTH CTpOCHMS OaKTepHUaIHbHONW KIETKH Ha IIPUMEPE CTPOCHUS CEHHOU MaTOYKH.

5. Du3zuonozua Mukpoopzanuimos (6u4.)

5.1. XUMHYECKHUHA COCTaB M PUIHONOTHS OaKTepuit

Teopernueckue 3aHATHA. XUMUYECKUH cocTaB. JpIxaHne MUKpoopraHu3mMoB. depMeHTsl. PocT U pazMHOXEHUE
Oaktepuii. BnusHMe XHMHUYECKNX, QUINUECKHX, OHONOTHYECKHX (PAKTOPOB HAa MHKPOOPTAHU3MEL
CrepunbHOCTE. MeTOIBI CTEpUIIN3ALINN.

[paktrueckue 3ansaTus. JlabopaTopHsie paboThl. M3ydeHne 3aBUCUMOCTH POCTa U Pa3MHOKCHUS IPOXOKEH OT
HAIMYUS THUTATENbHBIX BemlecTB B cpeae. OmpeneneHne caxapOoJWTHUECKHX CBOIMCTB MHKpPOOPTaHHU3MOB.
Omnpenenenne NpPOTEONNTHIECKUX CBOMCTB. OmnpeneneHue (EepMEHTATHBHBIX CBOWCTB MHKPOOPTaHM3MOB C

MTOMOIIBI0 TecT-cucTeM. [TpuHiun uaeHTHdUKanny 0aKTepuid.



5.2 Crioco0b! tuTanus OakTepuit

Teopernueckne 3ansaTHs. POTOCHHTE3, XEMOCHHTE3, CampoTpodbl, mapasuTel, cMMOMOHTHL. KiryOeHbKOBBIE
OaxTepuu, OCOOCHHOCTH B3aUMOACWCTBUS C pacTeHWsIMH. JlpixaHue Oakrepuil (adpoObl, aHa’3pPOOHI).
OcobeHHOCTH IPOTeKaHUs 00MEHa BelecTB y OakTepuil. PocT u pa3MHoOXeHUe.

Tpaxmuueckue s3ansimus. JlabopaTopHbeie paboTHL. «/3ydeHHe 3aBUCHUMOCTH POCTa M Pa3MHOXKCHHUS OaKTepUid B
3aBHCHUMOCTH OT KOJIMYECTBA MUTATEIBHBIX BEIIECTBY. «POCT MUKPOOHBIX KJIETOK HA MUIOTHBIX U TONYXHIKUAX
MUTATENBHBIX CPEAAX».

5.3. Nzyuenune Metabonm3mMa MUKPOOPTaHU3MOB

Teopernueckue 3aHsATHs. Brienenne yriaeknucioro ra3a IpoxskamMu. POCT MEKpOOpraHH3MOB B MPUKPEIUIEHHOM
cocrosiuuu. OOpa3oBaHue OMOIUICHOK. bakTepruansHas GuryopectieHius. [IpakTHaeckue 3aHITHS.
JlaboparopHsbie paboThl. Beienenue yriaekucioro rasza apoxoxkamu. O6pasoBanue ouormieHok. «buocdepa B
Oanke (kosoHKa BuHorpaackoro)y. @iyopecieHus MceBJOMOHA ]l B 3aBUCUMOCTH OT IIPUCYTCTBHS XKelle3a B

cpere.

6. IKonozun muxpoopzanuzmos (2 u.)

TeopeTnueckue 3aHsATHS.

Mukpoduiopa nmo4yBbl. B3aMMOCBSI3M pacTeHUl M MUKPOOPraHM3MOB. B3aMMOOTHOIIEHHS MUKPOOOB MEXIy
c0001i MOYBEHHBIMHU )KUBOTHBIMH. OOpazoBaHUE MEPETHOSI.

Mukpoduiopa Boabl. MUKpoOHOJIOTHYECKast OIICHKa BOJBI, €€ OYUCTKA.

Mukpodiaopa mnumeBsx HpoaykToB. OmnpexpeneHue YHCTOTHl MNHINEBBIX HPOAYKTOB. bonesHeTBopHBIE
MHUKPOOPTaHU3MBI IUIIEBBIX MPOAYKTOB M UX YHUUTOXKEHHE.

Mukpodiopa Bo3ayxa. bopbba 3a 4ncToTy Bo3/yxa - BaKHEHIIee YCIOBUE OXPaHbl OKPYIKAIOIIEH CPebl.
UYenoBeueckuit opranusm u 6akrepun. Mukpoduiopa pra, KMIIEUHUKA, KOXHU, €€ poiib. JJucoakTepros, mpuunHbI
BO3HUKHOBEHHS M MPOPUIAKTHKA.

Ipaxmuueckue 3anamusl.

Jla6oparopubie paboTbl. OOLIMIE MUKPOOHMOIOTHYECKHI aHANW3 IMOYBBL. bakTepuoiiornieckoe HcCleA0BaHUE
Boxsl. [IpocmoTp Mukpodiopsl Moioka. OnpeneneHue yncia 0akTepuid B MacTepU30BAHHOM U CBIPOM MOJIOKE.

KonuuecTBeHHBIN yuéT MUKpPOOPTaHU3MOB, BCTPEUYAIOIIHUXCS B BO3yXE.

7. Ponb muxkpoopzanuzmoe ¢ npupooe u 3cusnu ueinoseexa (4 4.)

TeopeTnueckue 3aHsATHUS.

PacmpocTpaHeHne MHMKpPOOPTaHM3MOB B NPHPOZAE, IOYBE, BOJE, BO3Ayxe. Poib MHKpOOPTraHH3MOB B
KpyroBOpOTe BemiecTB. Poib MUKpOOPraHM3MOB B OXpPaHE OKpYXKalomled cpenbl oT 3arps3HeHus. CoupToBOe
Opo’KeHHE, BHI3BIBAEMOE IPOXCKAMHU M OAKTEPHAMHU U €ro MPaKTUIeCKoe 3HaUeHne. MOJIOYHOKHCI0e OpOXKEHHE.
PacnpocTpaneHne MOJOYHOKHCIBIX OakTepuid B MpHpoae. BaxHeimne MOITOYHOKHUCHBIE OaKTepHH.
[IpruMeHeHne MOTIOYHOKHUCIBIX OaKTEpHA B IPOMBIIIIICHHOCTH. MacisiHOKHCI0e OpoXKeHne.

buonoBpexneHne TEXHWYECKMX OOBEKTOB - KaK pe3ylnbTaT JesATeNbHOCTH OakTtepuit. Ompenenenue
OMOTNIOBpEXICHNUS KaK sBIeHUS. bakTepun - OMOpa3pymIUTEeNn PEe3UHBl, JTAKOKPACOYHBIX MOKPBITHH, TOPIOYETO,
JIpeBECHHBI, Oymaru, TEKCTWIbHBIX BOJIOKOH, KOXH. 3amnTa OT OHWOMOBpeXIeHWH. bnoreorexHosmorns u
6akxtepun. Mcmonb3oBanne OakTepuii B TOpPHOMOOBIBAIONIEH MPOMBINUIEHHOCTH, BBIIIEIAYMBAHUN METAIJIOB,

06CCC€pI/IBaHI/II/I yrneﬁ, 60p1>66 C MCTAHOM B YT'OJIbBHBIX MIaXTaX, IMOBBIIIICHUN He(i)TeOT,Ha‘II/I I1J1aCTOB.



l'ennass wmkeHepust M TpakTHUeckas MukpoOuosorus. [IpousBoacTBo depmeHnToB, yriaeBonoB. MHxeHepHas
9H3UMOJIOTHUS], CHHTE3 aMHUHOKHUCIIOT.

Tpaxmuueckue 3anamust.

Jlaboparopusie padotel. CriuproBoe Opokenue; ooHapyxkeHue CO2, xoiuyecTBa 00pa30BaBLIETOCS CIUPTA;
KaueCTBEHHbIE PEAKIMH Ha STUIOBBIA CIUPT (C KPUCTAIUIMIECKUM HOIOM, C IBYXPOMOBOKHCIIBIM KaJIHEM).
MUKpOCKOMPOBaHKE KIETOK APOXKKEeH. MHUKPOCKOITMPOBaHUE MOJIOYHOKHUCIBIX OAKTEPHii; MOJIOYHOKHCIIOE
OposkeHue, onpeaeseHIe MOJIOYHON KHCIIOTHI, 00pa30oBaBILIEiCs B pe3yJibTaTe JaHHOTO OpOKEHUS; IPOBEICHHE
KauyeCcTBEHHOH peakly Ha MPUCYTCTBUE MOJIOYHOM KUCIOTHL. MacissHOKHCI0e OposKeHHe, MUKPOCKO TMPOBaHUE

MAaCIISTHOKUCIIBIX OaKTEepH.

8. Bnusanue ¢paxmopoe okpyxcaioweii cpedvt Ha Mukpoopzanuzmot (5 u.)

Teopernueckue 3ansarus. Ouznueckue GakTopsl (TeMIepaTypa, BEICYIIMBAHUE H Jp.). XUMUUEcKHe (HaKTOpbI
(pH-cpenpl, neiicTBue pa3HbIX BellecTB U jp.). buomornueckue hakropsl (CHMOMO3, MAPA3UTHU3M,
XHUIIHUYECTBO, aHTArOHN3M MUKp0oOOB). [IpakTuueckue 3ausTus. JlabopaTopHsie padboTsl. Pa3nnBka
nuTaTenbHbIX cpel. [loces, mepeceB MUKPOOOB, MOTYYEHUE YHCTBIX KYIbTYP.

BnusHue pactBopoB MuHepaibHbIX coneit CuSO4 u NaHCO3 Ha

MI/IKpO6I/IOHOFI/I'-IeCKyIO AKTUBHOCTDH ITIOYBHEI.

9. Ilpoexkmmno - uccnedosamenvckasn oeamenpHocms (2 u.)

9.1. Teopernueckue  OCHOBBI  NPOEKTHO-HCCIIEAOBATENbCcKOM — paborel  Teopernyeckue — 3aHATHS.
dopmynupoBanue menM M 3aAad  HCCIENOBaHMA, pa3pabdoTKa MNporpaMMmbl JKcnepuMeHTa. OCHOBHBIE
TpeOOBaHM K MUKPOOHOIOTHIECKOMY IKCIICPUMEHTY.

MuUKpOOHOIOrHYECKUE METO/IBI, TO3BOJISIIONINE PadOTaTh C KyJIbTypOll HENaTOreHHbIX OakTepuil. PocT Konmonun
MHUKPOOPTaHU3MOB.

OO6paboTka pe3yNbTaTOB OSKCIEpUMEHTa. [lmaHWpoBaHHWE BO3MOXKHBIX  JajJbHEHIINX  TEOPETHYECKUX
HCCJIEJOBAaHUIN Ha OCHOBE BBIBOJIOB.

9.2. [IpencraBnenue MpOEKTHO-UCCIIEAOBATENbCKHUX paboT. [lonBeneHne nToros

[IpakTuueckue 3aHATHUS.

Brisiienue (BuzpeHue) npoOieMbl; noctaHoBka ((opmynupoBanue) mpodiembl. DopMynupoBaHUe TpeaMeTra
Kak o0beKTa mccienoBaHus. IlocTaHOBKa II€TH; MPOSCHEHHE HESICHBIX BOIPOCOB. DOPMyIUpPOBaHUE THIIOTE3HI.
[InanupoBanne u pa3paboTKa y4eOHBIX NEWCTBHIL; BRIOOP METOJOB HCCIEIOBAHU, COOp MaHHBIX (HaKOILICHHE
(akTOB, HaONIONEHHMH, OKA3aTENbCTB); MPOBEICHHE HCCIEIOBAHUS; aHANU3 M CHHTE3 COOpPaHHBIX NAaHHBIX;
COTMOCTABJIEHWE TIONYYEHHBIX IAaHHBIX W YMO3AKIIOUEHHH; 00paboTka pe3yiIbTaTOB; IPOBEpPKA THIIOTE3.
[MoaroroBka, HamucaHue PabOTHL, CTPYKTypa TEKCTa; mybsimdHas 3amuTa. CocTaBleHne TIaHA TeKCTa paOoTHI.
Hammcanne dwepHOBOrOo BapmanTa TekcTra paborel. OOcyxkneHne HapaboTok. BHecenme mpaBok. Teopus
YCIIENTHOTO BBICTYIUIEHUS JUIsi TyOonuku. Ilmam BeicTyruienus. [loaroroBka mpe3eHTAMM Ha OCHOBE
BBICTYIUICHUS] BBICTYIUIEHNE C MCITOB30BAHUEM ITPE3CHTALIH.

BeicTynnienne ¢ BBINONHEHHBIMH paboTaMu mepex oOydJalolMMHUCSA TPYNIbl Ha KOHKYpcax M HAaydHO-

MIPAKTHYECKNX KOH(PEPEHIHIX.
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Hugopmayuonnsvie cpedocmea Hnmepnem-pecypcovt Ha pyccKom A3bIKe
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12.

http://www.alhimik.ru. TTpencraBieHsl caenyrline pyOpHKH: COBETH aOUTYPUEHTY, YIUTEI0 XUMHHU,

CIIpaBOYHUK (OquL OonpIas noz[60p1<a Ta6J'II/IH n CIIpaBOYHBIX MaTepHaJ’IOB), BECCliasd XHUMUs,
HOBOCTH, OJIUMIINAAbI, KyHCTKaMeEpa (Macca HUHTEPCCHBIX UCTOPUYCCKUX CBeﬂeHHﬁ)

http://www.hij.ru/. XXypuan «XuMusi ¥ KH3HBY» TOHSATHO M 3aHUMATEIHHO PacCKa3biBaeT 000 BCEM

HHTEPCCHOM, YTO NPOHUCXOJUT B HAYKEC U B MUPEC, B KOTOPOM MbI JKUBEM.

http://chemistry-chemists.com/index.html. 3nexkrpoHubIi KypHaT «XUMUKHA U XUMUS» TPEACTABICHO

MHO>XCCTBO OIIBITOB II0 XHMHH, 3aHUMATEIbHOMU I/IHd)OpMaLII/II/I, HOSBOHHIOHLGﬁ yBJI€4Yb YYC€HHUKOB
3KCHCpHMeHTaHbHOﬁ YacCTbIO MpeaAMETA.

4. http://c-books.narod.ru. BceBozamoxHast TuTepaTypa mno XuMHH.

5. http://www.drofa.ru. M3BectHoe u3gaTenbCTBO yueOHOi suTepaTypsl. HOBHHKM HaydHO-

MOMMYJIAPHBIX U 3aHUMATEJIBHBIX KHUT 110 XUMUH.

MartepuanbHO-TEXHUYECKHE YCIOBUSA peann3anuu [IporpaMMel
Y4eOHO-TPOU3BOICTBEHHOE 000PYI0BaHKE
TBepmorensHbId TepMmocTaT THHA «TepMuT» 1
Mukpouertpudyra mini 1
Hentpudyra ¢ oxnaxaenuem 15-50 ma 5810 R 1
JIborenepatop, 4elryiku, 75 Kr/cyt, OyHKep 25 Kr. 1
ABTOMAaTHYECKHH CUETYMK KIETOK 1
MuxkpoBomHOBKa 1
XONOOMIBHUK (C HIDKHUM MOPO3WIEHUKOM) 1
Mukpockor tuna AXiO ¢ TPHHAIICKHOCTIMH, ¢ (OTOKaMepoil H HaGopoMm GHIBTPOB 1
Iporounstit nutodmyopumerp tuma CytoFlex 1
Amiundukarop B peanbHOM BpeMmeHu ¢ TepmoOnokom 96 x 0.2 mu: 6 KaHAIOB JETEKIWH,
TeMIepaTypHBIA TPaANEHT, CEHCOPHBINA qucIuiei 1

Cuexrpodoromerp Tuna Nano Drop 1

* Marepuansl: 1abopaTopHas nocyaa, 0OaKTEpHOJIOTHYECKUE METIIH, aBTOMATHUECKNE THUIETKH, TPEAMETHBIE U

MTOKPOBHBIE CTEKJIA, KOHIICHTPATHI MUTATEIBHBIX CPEJl, HAOOPHI KpacHTENIEH Al OKPACKH MUKPOIPENapaToB:
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http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa.ru/
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