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IHacoopr
JIOTIOJIHUTEIHHOM O0IIepa3BUBAIOIICH TPOrpaMMBI (TIIaTHAst 00pa3oBaTeIbHAS YCIIyTa)
MYHUIUIIATIBHOTO OI0/KETHOT0 00111e00pa30oBaTeIbHOTO yupexkaeHus gumes Nel

Ha3Banue nporpammsl «M30paHHBIe BOMPOCHI OMOJIOTUI

HaHpaBHeHHOCTB IIPpOrpaMmbI CCTCCTBCHHOHAYYHAasA

I'on pazpaboTku 2022

YPpOBEHB NTPOrpaMMBbl CrapTtoBblii

Nudopmanus o Hanuuuu HET

pELEH3UN

enp PasBuTHe TeOpeTUUECKUX 3HAHUM U TPAKTUYECKUAX

HABBIKOB B 00JIACTH MUKPOOHOJIOTHH Yepe3 HAyIHO-
UCCJIEIOBATENBCKYIO U TIO3HABATEIBHYIO JIEATEIHHOCTh
YYaIIuXCsl, CHOCOOCTBYIONINX paHHEH MpoQUIH3aK |
MOJIYYEHHUIO0 OCHOB MPOdeCCUOHATBHBIX 3HAHUM B
00J1aCTH MUKPOOUOIOTUI

3agauu Oobyuaromue:

1. ITo3HaKOMUTH U OOYYUTH METOJIaM U IIpUEMaM
HAy4YHO-UCCIIeI0BATEIbCKON pabOThl, OCHOBaAM
TEOPETHUSCKUX 3HAHWH U MPAKTHYECCKUX HABBIKOB M3
TaKUX pa3/ejOB MEIUIIMHBI U BETCPUHAPHH KaK
UMMYHOJIOTHSI, MUKPOOHOJIOTHSI, BUPYCOJIOTHS,
MHUKOJIOTHS ¢ MUKOTOKCHKOJIOTHEH, STTUIEMHUOJIOTHS U
AMU300TOJIOTHS, TAPA3UTOJIOTHS, TUCTOJIOTHS,
IIUTOJIOTHS,

2. [To3HaKOMUTH CITyIIaTeNel ¢ pazHooOpazuem
MHUKPOOPTaHU3MOB, UX OCHOBHBIMU OMOJIOTUYECKUMHU
CBOIMCTBaMU,

3.Hayuuts paboTaTh B yCIOBUSAX MUKPOOHOJIOTUYECKOMN
nabopaTopuu.

Pa3zBuBarimue:

1.Pa3BUBUTH TBOPUECKU MTOTCHIIMAI 00YyJaIONTUXCH,
dhopmupoBaTh 310pOBbecOEeperarome u
MIPUPOJOOXPAHHBIE KOMIIETEHITUH;

2. Pactimmputh Kpyro3op o0y4aronuxcs B 001acTu
OHMOJIOTMYECKUX JUCIUILINH.

BocnurarebHble:

1.dopMupOBaTh M pa3BUBATH MOJIOKUTEITHHYIO
MOTHBAITUIO B YueOHOH U TIpeAnpodeccuoHaaIbHON
NEeSATeTLHOCTH;

2.CopneticTBOBaTh MPOGUIN3ANN YIAIIUXCS B 00J1aCTH
MEUITMHBI ¥ BETEPUHAPUH;

3. Pa3BuBaTh KOMMYHHKATUBHBIC HABBIKU — Y€PE3
y4acTHE B MEPONPUATHSIX U YePe3 BBICTYILIICHUS 110
3aIIUTE CBOMX MPOEKTOB.




4.Pa3BuBaTh TBOPUYECKUE CIIOCOOHOCTH 00yUaIOLIErocs
¥ MOTPEOHOCTh B CAMOpeaTU3aINU

OxuaeMble pe3yabTaThl B npouecce n3zydueHust mporpaMmbl y4aiuecs
OCBOEHUS MPOTPAMMBI MPUOOPETAIOT CIEAYIONINE Pe3yabTAThI:
IIpeameTHbIE pe3yJIbTATHI

- yyamuecst OyAyT 3HaTh UCTOPUIO Pa3BUTHS
MUKPOOHOJIOTUN U MECTa MUKPOOHOJIOTUN B CUCTEME
€CTECTBEHHO-HAYYHBIX JUCUUIUIMH; O MHOIO0Opa3uu
YKUBOT'O MUPAa;

- CTPOEHUE MUKPOOPTaHU3MOB;

- cOpMUPYIOT 3HAHUS O €AMHCTBE B3aUMOCBSI3H
cTpoeHus U QYHKUIUN, O PO MUKPOOPTaHU3MOB B
PUPOJE U KU3HU YETIOBEKA;

- Hay4aTcsi HabJ1to1aTh 3a OMOJIOTHYECKUMU 00bEKTaMHU,
COIIMAJIbHBIMU U 3KOJIOTHYECKUMH SIBJICHUSMMU.

- U3y4aT CTPOCHHE U CBOMCTBA OCHOBHBIX TPYIIII
MHUKPOOPraHU3MOB, IPUHIUIIBI UX KYJIbTUBUPOBAHMUS,
OCHOBHBIE ATalbl 0AKTEPUOIOTMUECKUX U
MHUKOJIOTUYECKUX UCCIIEIOBAHUM, COBPEMEHHBIE METO/IbI
71a00paTOPHON AMATHOCTUKU U OMOTEXHOJIOTHUHU.

- OBJIQJICIOT METOAAMH 0TOOpa, KOHCEPBUPOBAHMS,
XpaHEHUs] MaTepuaa AJik MUKPOOHOJIOTMYECKUX
HCCJICIOBAHMUI;

HayuaTbcsi BeIpamuBaTh MUKPOOPTaHU3MBI, MTOJIy4YaTh
YUCTBIE KyJIbTYpPbl, TOTOBUTH MUTATEIbHBIE CPEbI,
MPOBOAUTH MEPBUUHYIO UACHTU(UKALIUIO BbIJEICHHBIX
OakTepuii U rpUOOB; 3HATH OCHOBHBIC METOIbI
MMOCTAHOBKHU CEPOJIOTUYECKHUX PEAKIIUH.
MeTanpeaMeTHblie pe3yJbTATHI:

- MOJTy4aT MpeICTaBlIeHUs 00 OCHOBAX METO/I0JIOTHH
HCCIIEIOBATEIILCKOU U IPOEKTHOU €S TEIIBHOCTH; O
CTPYKTYp€ U MpaBuiiax ohopmMiIeHus
MCCJIEI0BATENbCKOM U MMPOEKTHOM paboThl, HAyYaTCs
O0(QOPMIISITH TEOPETUYECKUE U IKCTIEPUMEHTAIbHBIE
pE3yNbTaThl UCCIEA0BATENBCKONW U MTPOEKTHOM pabOTHI.
JIn4YHOCTHBIE pe3yabTaThl

- yJaluecst Hay4yaTcsi OCMBICIUBATh U
CUCTEMATU3UPOBATH 3HAHUS O MUKPOOpPraHu3max,
MOJTyYEHHbIC Ha 3aHSATUSIX, IPYU YTEHUU JIUTEPATYPHI,
POCMOTpPE (PUIBMOB, TUIHBIX HAOIIOACHUI 32
SIBJICHUSIMU TIPUPOJIBI; TOOUPATh M UCTIOIB30BATh
COBPEMEHHbBIE METO/IbI UCCIIEAOBAHUS MPUPOAHBIX
SIBIICHUW U TTPOLIECCOB;

aHaJIM3UPOBaTh U 00001IaTh N3YUEHHBIM MaTepHall.

Cpok peanuzaiuu nporpamMmsl | 1 rof

KommnyecTBo yacoB B Henenwo / | 2 4yaca, /2 4aca B IoJl
roJI

Bo3spact obyyaromuxcs 16-18 ner




DopMBbI 3aHATHI

Teopernueckne U NTPAKTUUECKUE 3aHATHUS, SKCKYPCHH,
MIPOEKTUPOBAHUE U 3aIUTA 38JJaHUI C U3TOTOBJIEHUEM
MYJIbTUMEIUMHOW MIPE3EHTALIUH.

DopMBbI OpraHU3alMy JIETEH Ha 3aHATUU PA3JIMYHbI:
KOJUJICKTHUBHAS, TPYNIIOBasl WJIU UHAUBUAYaJIbHas

MCTOI[H‘IGCKOG obecrnicucHue

B pabote 00BeAMHEHNS pacCUNTAaHO UCIOJIb30BAHUE
HAay4YHOU ¥ HAYYHO-TIOIYJISIPHOM JINTEPATYPHI 110
MUKPOOHOJIOTUHA, UMMYHOJIOTHH, SKOJIOTUH, METULIUHE
Y BETEPUHAPHH, FJIEKTPOHHBIX CPEICTB MH(OpMALUU
(MuTepHeT), NCNoIb30BaHUE COBPEMEHHOM
71a00paToOpHOI M 00yYaroIIel TEXHUKHU, SKCKYPCHUH,
JICKIIMOHHBIX U JTA0OPATOPHO-TIPAKTUIECKUX 3aHATHUH,
KOHCYJIBTALIMHM M BCTPEYU CO CIIELHATIMCTAMU
(yueHbIMH, Bpauam, npenojasatensmu BY3os,
CTYJICHTaMH).

Pe3ynbrarsl paboThl Kypca oOpMIISIOTCS B BUAE
HAyYHO-HCCIEI0BATENbCKUX paboT, Ipe3eHTaluH,
pedepaTos.

OcBoMBIINI JaHHYIO IPOrpaMMy O00yYaroUIuiics
MOTHBHUPOBAH Ha JAIBHENIIEE U3YUEHNE
€CTECTBEHHOHAYYHBIX TUCUUIUINH, CPOPMUPOBAHO €T0
npejacTaBiIeHue 0 Oyayiel npodeccuu u TaabHenemM
oOy4eHHH B NPO(UILHOM BY3€.

YcnoBus peanu3anuun
nporpaMmmsl (000pyAOBaHuUE,
WHBEHTAaph, CIICHHAIbHBIC
nometienus, UKT u ap.)

J171s1 BBIMOJTHEHUS! TPOrPAMMBI HEOOXOAMMBI
CIIEAYIOIINE YCIOBUS:
MarepuajibHO-TeXHHYECKHUE:

1.KaOunet nns npoBeeHUs TPYNIOBBIX U
WHIUBUYyAJIbHBIX 3aHATUN.

2.1lIxadb! ¥ MOJIKH; BHICTABOUHBIE BUTPUHBI 115
pPacnoIOKeHUsT y4eOHOM 1 HayYHOU JTUTEPaTYPhI,
HarJIAHBIX TIOCOOUH, TEMOHCTPAIIMOHHOTO MaTepHaia,
TBOPYECKUX padOT ydalluxcs.

3. KommnbroTep, npoekTop, 1abopaTopHasi nocyna,
MUKpOIpenaparsl, 000pyAOBaHHUE J1JIs1 U3TOTOBIICHHUS
MUKpOIpEenapaToB.

4.1Tudposoit Mukpockon Levenhuku vHabop
MUKPOIPENapaToB K HEMY.

5. ludporoit  USBmukpockor.

6./laTunky U1t MPOBEAEHUS IKCIIEPUMEHTOB.
Bueunue ycioBust

KoHTakTsl ¢ HayuyHbIMU opranuzauusmu: MAOY 10
OKojoro-6noaorudeckuii neHTp, Cypryrckuit
rOCyAapCTBEHHBI YHUBEPCUTET, MEJICAHYACTh
I'aznpoma.

Kanpossble yciaoBusi. Ilegaror 1onosHUTEIHOTO
o0Opa3oBaHuUsI

AHHOTAIIUA




OcoOeHHOCThIO JAHHOTO Kypca SfABISETCA TOT (PaKkT, YTO MaTepuanbl Kypca
3HAYUTENIbHO pPACIIUPAIOT 3HAHUS Y4YalUXcs O MHOrooOpasum U OCOOEHHOCTSX
MUKpPOOPraHU3MOB, MPAKTUYECKOM MPUMEHEHUU 3HAHMK B O0JACTH MHKPOOUOJIOTHHU U
CIIOCOOCTBYET MpOQPMIM3AIMU YyYAIIUXCSd B OOJACTH MEIULMHBI U BETEPUHAPUU. IDTO
SBJISIETCS] OTJIMYUTEIHHOI 0COOEHHOCTHI0 JAHHOM MPOrPaAMMBI .

[Iporpamma «2xcniepuMeHTaNbHass OUOJIOTHS MpenHa3HaueHa aisa ydammxes 11
kinacca. OHa OpHEHTHpPOBAHA HAa Pa3BUTHUE TEOPETUYECKHX 3HAHUW W MPAKTUYECKHUX
HaBBIKOB B  00JIaCTU ~ MHUKPOOMOJIOTUM  4Yepe3  HayYyHO-UCCIIENOBATEIbCKYI0 U
MO3HABATENIbHYIO JICSITENIBHOCTh Yy4yalluxcs, yriyOJieHHEe W pacllupeHue 3HaHuM, Ha
pa3BUTHE JTI0003HATENBHOCTH, UHTEPECa K OMOJIOTHH.

Ha 3aHgaTHMAX TpeyCMOTPEHO HCHOJIB30BAHME HAYYHOM M HAYYHO-TIOIYJISIPHOU
JUTEpPaTyphl M0 MUKPOOMOIOTHH, UMMYHOJOTHH, SKOJIOTUH, MEIULIMHE U BETEpUHAPUH,
ANIEKTPOHHBIX cpeAcTB uHpopMmanuu (MHTEpHET), HCMONIb30BaHUE COBPEMEHHOMN
nabopatopHOil W 0O0ydaromiel TEXHUKH, HSKCKYPCHH, JIEKIMOHHBIX U JIaOOpaTOpHO-
MPAKTUYECKUX 3aHITHI, KOHCYJIBTAIlMU U BCTPEUH CO CTICUAINCTaMU (YICHBIMH, BpauaMH,
npenojaBarensiMu BY 308, ctynenramn).

OcCBOUMBIIMK MaHHYIO TMpOrpamMMy OOydYarolmuics MOTHBHUPOBAH Ha JalibHEMIee
U3yYE€HUE €CTECTBEHHOHAYYHbBIX JAMCLUUIUIMH, CPOPMUPOBAHO €ro IMpPEACTAaBICHUE O
Oynyie mpodeccuu u aanbHeleM 00y4eHur B Ipo(QUIbHOM BY3e.

1. IlosicHUTeIbHASA 3alIMCKA

AKTYaJIbHOCTH

[Iporpamma sBnsiercss  akTyanbHOW. CeromHda Ouosorus - HauOosnee OypHO
pa3BuBaoIiasics  00JacTb  €CTECTBO3HAHMS.  PEBOJIIOIIMOHHBIE  W3MEHEHHS B
MUPONOHUMAHUM YUYEHBIX-€CTECTBEHHUKOB, Mpou3omenmue B cepenune XX B., ObUIH
00yCJIOBJIEHBI OTKPBITUSIMHU B MOJIEKYJIIPHOM U KJIIETOUHOM OMOJIOTUH, TEHETUKE, SKOJIOTHH.
3a monBeka OuoJyorusi MpeBpaTUiach M3 ONHUCATENbHOW HAyKH B aHAJIUTUYECKYIO,
UMEIOIYI0 MHOTOYHCJIEHHBIE NPHUKIAJHbIE OTpaciv. buonornueckue 3HaHUA JIEkKaT B
OCHOBE  pa3BUTHS  MEOUIMHBI, (PApMaKOIOrMUYeCKOM U MHUKPOOHMOJIOTMYECKOM
IPOMBIIIJIEHHOCTH, CEIBLCKOTO M JIECHOTO XO3SIMCTBA, IMHUINECBOM W IepepadaThIBAIOIICH
IIPOMBIIIEHHOCTH, CUCTEMBI OXPaHbI OKPY>KAKOLIEH CPE.IbI.

Marepuan Kypca 3HAYUTEIBLHO pACIIMPSET 3HAHUS YYalIUXCs O MHOTooOpasuu M
OCOOEHHOCTSIX MHMKPOOPTaHU3MOB, NPAKTUYECKOM MPUMEHEHUU 3HaHUUW B o0sacTu
MUKPOOHMOJIOTUM M CHOCOOCTBYET MPOGMIM3ALMUA YYalIUXCs B 00JIACTH MEAMIMHBI U
BETEPUHAPUH. DTO SIBIAETCS OTIMYMTEIHLHON 0COOCHHOCTHIO JaHHOM NPOrPAMMBI.

Ha 3amatusax mnpeayCMOTpEHO UCIIOIB30BAHUE HAYYHOW M HAYYHO-NONMYJISIPHON
JUTEPATYPhl 10 MUKPOOMOJIOTUH, UMMYHOJIOTHH, DKOJIOTMH, MEIUIIMHE U BETEPUHAPUH,
ANIEKTPOHHBIX cpeAcTB uHpopManuu (VMHTEpHET), HCIONb30BaHUE COBPEMEHHOMN
nabopaTopHON M OOydYaroIIe TEeXHUKU, SKCKYPCHH, JEKIIMOHHBIX U JaOOpaTOpPHO-
MPAKTUYECKHUX 3aHATUI, KOHCYJIbTAI[MU U BCTPEUYH CO CIIELMAINCTAMHU (YYEHBIMH, BpauaMH,
npenoaasarensimu BY30B, crygeHTamn).

PesynbraThel paboThl Kypca oQpOpMIISIOTCS B BUJE HAYYHO-UCCIIEIOBATEILCKUX PaldoT,
npe3eHTanuii, pedepaTos.

OcBouBIIMI JaHHYI0 OpOrpaMmy oOyd4arolluics MOTHMBHpPOBAaH Ha JanbHeilliee
U3YYEHUE €CTECTBEHHOHAYYHBIX JUCUUIUIMH, C(OPMUPOBAHO €ro MpeaCcTaBICHUE O
Oynymieit mpodeccun U TanbHeiemM o0ydeHuy B MpoILHOM BY3e.



[IporpamMmy MOKHO PEKOMEHI0BATh JAJISl APYTUX 00pa30BaTEIbHBIX YUPEKIACHUH.

HanpaBjieHHOCTb JONOJTHUTEILHOM 00111e00pa30BaTeIbHOM NMPOrPaMMBbI —
€CTECTBEHHOHAYYHasl.

Bun 06pa3OBaTean0ﬁ JeATCJIbHOCTH. HAYYHO — UCCJIICA0BATCIIbCKAasA

He.]'[b: Pa3BUTUC TCOPCTUUCCKUX 3HAHUU U IMPAKTHYCCKUX HABLBIKOB B obnactu
MPIKpO6I/IOJIOFI/II/I 4Cepe3 HAYUYHO-UCCIICOOBATCIbCKYIO H IIO3HABATCIIBHYIO OCATCIIBHOCTDH

VYaIUXCS, CIIOCOOCTBYFOIIMX paHHed mpodUIM3ANMA W TOJYyYEHHUIO OCHOB
Mpo(eCCUOHATILHBIX 3HAaHUH B 00J1aCTH MUKPOOHUOJIOTHH.
Oobyuarowue:

1. B no3HaBaTenpHOM (MHTEIUIEKTYAIBbHOM) cdepe:

* BBIJCIHUTH CYIICCTBEHHBIC TMPU3HAKH OWOJIOTHYECKUX OOBEKTOB  (KJIIETOK:
PaCTUTEIBHBIX W JKUBOTHBIX, MOSJACPHBIX W SICPHBIX, TOJOBBIX M COMAaTHYECKUX;
OpPraHU3MOB: OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX) M MPOIECCOB (OOMEH BEIIECTB,
pa3sMHOXKEHHE, JCJICHUE KIICTKH, OTLIOIOTBOPCHUE);

* 00BSCHUTH POJIb MUKPOOHOJIOTUY B POPMUPOBAHUN HAYYHOT'O MUPOBO33PEHUS; BKIIa1a
MUKPOOHOJIOTUYECKUX TEeOpuil B (HOPMHPOBAHHUE COBPEMEHHOM €CTeCTBEHHO-HAYYHOMN
KapTUHBI MUPA; OTPUIIATEIILHOTO BIUSHUS aJIKOTOJIsI, HUKOTUHA, HAPKOTHUECKUX BEIIECTB Ha
pa3BUTHE M 3JI0POBbS  YEJIOBEKA; BIMSHHUS MYyTareHOB Ha OpraHW3M YeJIOBEKa,
HACJIEJICTBEHHBIX 3a00JI€BaHHI, MyTalIUN.

*apTYMEHTHUPOBATh JTOKA3aTEILCTBA CIWHCTBA XKUBOW W HEKUBOW MPHUPOJBI, POJICTBA
’KUBBIX OPTaHU3MOB; B3aMMOCBSI3€H OPTaHU3MOB M OKPY>KAIOITICH CPEeIbI;

* Hay4UTb N0JIb30BATHC MUKPOOHUOJIOTHYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM.

2. B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:

* aHAIM3WPOBATh W OICHWUBATH PA3JIMYHBIC THUIOTE3bl CYIIHOCTH KU3HH,
MUKPOOHOJIOTHICCKON MHPOPMAIIHH, TTOTYIaeMON U3 Pa3HBIX UICTOYHHKOB,

* OIIEHUBATh ITUYECKHE ACTIEKThI HEKOTOPBIX UCCIIEIOBAaHUI B 00J1aCTH OMOTEXHOJIOTHU
(KJI0OHMpOBaHUE, UCKYCCTBEHHOE OIIO0TBOPEHHE, HATIPABIEHHOE N3MEHEHHUE TEHOMA).

3. B cdepe TpynoBoit gedareabHOCTH:

* OBJIaJIETh YMEHHUSIMH ¥ HABBIKAMH TTOCTAHOBKU MUKPOOHOJIOTUYECKUX IKCTIEPUMEHTOB
U OOBSICHEHUS UX PE3yJIbTaTOB.

4. B chepe dpuznyueckon AesTEIbHOCTH:

* 000CHOBBIBATH U COOJIIOAATH MEPbI MPOPUIAKTUKN BUPYCHBIX 3a00J€BaHU, BPEAHBIX
MIPUBBIYCK (KypEeHHUE, AIKOTOIN3M, HAPKOMaHUs); TIPABUII MIOBEJICHUS B IPUPOTHOM Cpee.

Passusarowue:

1) OB Th COCTABIISIOIIMMH UCCIICIOBATEIBLCKOM M IPOCKTHON JISATEIILHOCTH, BKITFOUAsT
YMEHUS BUJICTh MPOOJIEMY, CTABUTh BOTIPOCHI, BBIIBUTATh TUITOTE3bI, JaBaTh ONPEACICHUS
MOHATHAM, KJIaCCU(PUIIUPOBATh, HAOTIOATh, MPOBOAUTH SKCIIEPUMEHTHI, ACIaTh BBIBOJIBI U
3aKJTFOYCHUS, CTPYKTYPHPOBATh MaTepHal, OOBICHITH, TOKAa3bIBaTh, 3AIIUIIATH CBOU HJICH;

2) yMeTb paboTaTh C Pa3HBIMU UCTOYHUKAMU OMOJIOTHUECKOW MH(GOPMAIINH: HAXOIUTh
OMoONOTHYECKYI0O MH(POPMAIIUIO B PA3TMYHBIX HMCTOYHHKAX (TEKCTE y4eOHWKA, HAy4HO-
MOMYJIIPHON JIUTEpaType, OMOJOTUYECKUX CIIOBApSIX M CIPABOYHHUKAX), aHATU3UPOBATh U
OIICHUBATh WH(MOPMAITNIO, TPE0OPa30BLIBATh MHMOPMAITUIO U3 OJHOU (POPMBI B IPYTYIO;

3) hopMupoBaTh CIOCOOHOCTH BHIOMPATH LEJIEBBIC U CMBICIOBBIC YCTAHOBKHM B CBOMX
JEUCTBUAX M TIOCTYNKAaX IO OTHOIICHHWIO K >XWBOW MPHUPOJE, 3I0POBBIO CBOEMY U
OKPYXKaIOIINX;




4) yMeTb aJIeKBaTHO HCIIOJIb30BAaTh PEUEBbIE CPEACTBA IS JUCKYCCUH U apTyMEHTAIlluu
CBOEH MO3UIINH, CPABHUBATH Pa3HbIE TOUKH 3PEHUS, ApTyMEHTHPOBAThH CBOIO TOUKY 3PEHHUS,
OTCTauBaTh CBOIO MO3UIIHIO.

Bocnumamenvhule:

1) peann3oBaTh STHYECKUE YCTAHOBOKHU IO OTHOIICHUIO K OMOJIOTHYECKUM OTKPBITHSIM,
MCCIICIOBAHUSM U UX pe3yJIbTaTam;

2) mpu3HaBaTh BHICOKME IICHHOCTH >KHU3HU BO BCEX €€ MPOSBICHUSX, 3I0POBbS CBOETO U
APYTUX JIIOZAEH, peal3aliiii YCTaHOBOK 3/10pPOBOT0 00pasa KH3HHU;

3) cdopmupoBaTh MO3HABATEIbHBIE MOTHUBBI, HANpaBJICHHBIE HA IOJyYEHHE HOBOTO
3HaHMA B 0071aCTH MUKpPOOHOJIOTUH B CBSA3U C Oyayiel nmpoecCHOHATBHON eI TeNbHOCTHIO
WM OBITOBBIMUITPOOJIEMaMHU, CBA3aHHBIMH C COXpPaHEHHEM COOCTBEHHOTO 3J0POBBS U
HKOJIOTUYECKOI 6€30MacHOCTH.

YcioBus peajn3anny NporpaMmmal
J171s1 BBITIOJTHEHUSI POTPaMMBbl HEOOXOAUMBI CJICTYIOIINE YCIOBUS:
MartepHuajibHO-TeXHHYECKHUE:
1.KabuneT nmst mpoBeieHUsI TPYIIOBBIX U WHIUBUTYJIbHBIX 3aHSATUH.
2.11Ikadgpl ¥ TOJIKK; BHICTABOYHBIE BUTPHUHBI JJII PACIHOJIOKEHHUS Y4eOHOM U HaydHOU
JUTEPATYpPhl, HATJIAIHBIX MOCOOWMN, JEMOHCTPAIMOHHOTO MaTepualia, TBOPUYECKUX padOT
y4anmxcs.
3. Komnslotep, mpoekTop, gabopaTopHasi Mocyna, MUKpOIpenapaTsl, 000py/1I0BaHue s
W3TOTOBJICHUS] MUKPOIIPENAPATOB.
4.ludposoit Mukpockon Levenhuku Habop MuKpompenapaToB K HEMY.
5. Mudposoit  USBmukpockorr.
6.JlaTurku 1151 TPOBEICHUS SKCIIEPUMEHTOB.

BHemnue yciioBus
KonTtaktel ¢ HayunsiMu opranuzauusimMu: MAOY JIO Dkonoro-0uojaoruueckuit meHTp,
CypryTckuid rocyJ1apCTBEHHBINM YHUBEPCUTET, MEJICAHYACTH | a3nmpoma.

Kaaposble ycjoBusi. Ilegaror 7onogHUTEIbHOTO 0Opa3oBaHuUs

I[lnanupyemblie pe3yJibTAThI:
B nporecce nzydenus mporpaMMbl ydariuecs IpuoOpeTaroT CIeAyIore pe3yabTaThl:
IIpeamMeTHbIE pe3yabTAThI:
- yuanuecs: OyAyT 3HaTh UCTOPUIO PA3BUTHUS MUKPOOHOJIOTUU U MECTa MUKPOOUOJIOTHH B
CUCTEME E€CTECTBEHHO-HAYYHBIX JUCITUIUINH; O MHOTOOOpa3uH JKUBOTO MHPA;
- CTPOCHHE MHUKPOOPTAHU3MOB;
- chopMHUPYIOT 3HAHUS O EAWHCTBE B3aUMOCBS3M CTPOCHHUS W (QYHKIHHA, O POJIHU
MHUKPOOPTaHU3MOB B IPUPOJIC 1 )KU3HU YCIIOBEKA,;
- Hay4JaTcs HaOIroAaTh 32 OMOJIOTHYECKUMU 00BEKTaMH, COITUATBHBIMU 1 IKOJIOTHYCCKUMHU
SIBJICHHSIMU.
- W3y4aT CTPOCHHUE M CBOWCTBA OCHOBHBIX TPYII MHKPOOPTAaHW3MOB, MPHUHITUIBI WX
KyJIbTUBUPOBAHUS, OCHOBHBIE OTalbl OaKTEPUOJIOTHUYECKMX U  MHUKOJIOTHYECKUX
MCCJICIOBAHMM, COBPEMEHHBIE METO/IbI TAOOPATOPHON AUATHOCTUKHA U OMOTEXHOJIOTHH.
- OBIQJCIOT METOJaMH OTOOpa, KOHCEPBUPOBAHMS, XpaHEHUS Marepuana s
MUKPOOMOJIOTUYECKHUX UCCIIETOBAHNM;
- HaydaThCsl BBIPAIIMBATHh MHUKPOOPTAHU3MBI, MOTYy4YaTh YUCTBHIE KYJIbTYpPbl, TOTOBUTH
MUTATEIbHBIE CPEbI, TPOBOAUTH MEPBUYHYIO UICHTU(DUKAIINIO BBIJEICHHBIX OaKTEpUl U
rpuOOB; OCHOBHBIM METOJIaM TTOCTAHOBKH CEPOJIOTHUUECKUX PEAKITU.



MeTanpeamMeTHblie pe3yJabTaThl:
- MOJy4aT TPENCTaBIeHUs 00 OCHOBAX METOJOJIOTHH HCCIEIOBATEIBCKON M MPOEKTHOM
JESTENIbHOCTH; O CTPYKType W TMpaBmiIax oQOpPMIICHHUST HMCCIIEIOBATEILCKONW U MPOSKTHOM
JEeSTEIIbHOCTH

IlepBbIii rox 00y4eHuUs:

3HaHUs IO MUKPOOUOJIOTHH 0a3UpYIOTCS Ha 3HAHUSAX 0011el OMO0JIOTUH, XUMUU, PU3UKH,

MaTeMaTHKH, SKOJIOTUHA U JIPYTHX HUCHUIUHH. [lpu m3yuenun xkypca «Mup MUKpPOOOB»
oOyJaronuecs JOKHBI:
1.3HaTh cTpoeHHUE U CBONCTBA OCHOBHBIX TPYII MHKPOOPTaHU3MOB, MPUHIMUIIBI HUX
KyJIbTUBUPOBAHHUS, OCHOBHBIC OTambl OaKTEPUOJOTHMUECKHMX ¥  MHUKOJOTHYECKHUX
MCCJICIOBAHMM, COBPEMEHHBIE METOIbI TAOOPATOPHON AUATHOCTUKHA U OMOTEXHOJIOTHH.
2. OOyuaroryecs: JTODKHBI OBJIAIETh METOAAMH OTOOpa, KOHCEPBUPOBAHUS, XPaHCHUS
Marepuana IS~ MUKPOOHWOJOTWYECKMX  WCCICJOBAaHWUH;  YMETh  BBIPAIIUBAThH
MUKPOOPTAaHU3MBI, TIOJNy4aTh YHUCTBIC KYJIbTYpPhl, TOTOBHTHh IHTATEIbHBIC CPEIbI,
MPOBOJIUTh TEPBUYHYIO HICHTU(DHUKAIIMIO BBIICICHHBIX OakTepwii W TpuOOB; 3HATH
OCHOBHBIE€ METO/Ibl TOCTAHOBKHU CEPOJIOTUYECKUX PEAKITUH.

Y4eOHblil I1aH
(2 u/men. 72 yaca B rox)

Paznen, rema Teopus | Ilpaktuka Bcero KonTponb
9JacoB
1 BBenenue B 1 2 3 Tect
MUKPOOHOJIOTHIO
2 Cucrematuka 1 2 3 IL.P.
MUKPOOPTaHU3MOB
3 Mopdonorus 6akrepuit 2 4 6 Tect
4 Du3HOIOTHS U 6 6 12 Otuer o
MeTaboJIu3M BBITIOJTHEHUU
MHKPOOPraHU3MOB JL.P.
5 Dxonorus 0akTepuit 2 1 3 Otuer o
BBITIOJTHCHUH
JLP.
6 ['enernka GakTepuii 3 3 Tect
7 Mukosorus 4 2 6 Tect
8 OCHOBBI BUPYCOJIOTHH 3 - 3 Tect
9 [Ipocreitmue 4 2 6 Ortuer o
BBITIOJTHCHHH
JLp.
10 | IIpuonsl 2 2
11 | MukpoopranusMbl 1 4 3 7 Otuer o
3JI0POBHE UETIOBEKA BBITIOJTHCHUH
JLP.
12 | MukpoopraHu3Msl B 7 3) 12 Ortuer o
MPaKTUYECKON BBITIOJTHCHUH
JIeSITeIbHOCTH YeJIOBEKa JL.P.




13 | CamocrosTenbHas 1 5 6
paboTa 1 BBITIOJIHCHUE
IIPOCKTOB
Hroro 40 32 72

KanennapHo-remaTudeckoe mianuposanue kypca J10
SKCHEPUMEHTAJIBHAS BUOJIOT'USA
1 rox o0y4enus

No Paznen, tema Teopus IIpaktuka | Bcero wacos
/T

1 | 1. BBeneHue B MUKpPOOHOJIOTHIO 1 2 3
BBeaenune B MUKpOOHOIOTHIO 1

2 | JL.p. Ne 1«®opmbl 1 IBHKEHHE 1
MUKPOOPTaHU3MOBY

3 | JL.p. Ne 2 «IIpuroroBnenue Msco - 1
MENTUIHOTO OYyIhOHAY

4 | 2. CucreMaTuKa 1 2 3
MHKPOOPIraHNu3MOB
Cucrematuka MUKPOOPTaHU3MOB 1

5 | JLp. Ne 3 «Brinenenue 1
MUKPOOPTaHU3MOB U3
€CTECTBEHHBIX CYyOCTPATOBY

6 | JLp. Ne 3 «Brinenenue 1
MHUKPOOPTaHU3MOB W3
€CTECTBEHHBIX CYOCTPAaTOBY

7 | 3. Mopdoaorusi 6akTepuii 2 4 6
Mopdonorus 6akrepuit 1

8 | JLp. Ne 4 «O6HapyxeHue 6axTepuii 1
B ITPOJIYKTaX MUTAHUS

9 | JLp. Ne 5 «ITpuroTtoBnenwue 1
KpacHUTeJIeH I OKpAacKu OaKTepuii»

10 | JL.p. Ne 6 «MeTtoapl OKpacKu 1
OakTepuii»

11 | Meton okpacku 6akrepuit o I'pamy 1

12 | JI.p. No7 «Meton okpacku GakTepuit 1
o I'pamy»

13 | 4. duszno0orUsi 1 METAG0TU3M 6 6 12
MHKPOOPraHNU3MOB
du3noI0orUs U METad0IN3M 1
MHUKpPOOPraHu3MoB. Poct u
pa3BUTHE MUKPOOPTAaHNU3MOB

14 | Bousinue (hakTopoB Cpebl Ha 1

MHUKPOOPTaHU3MBI. ¥ CTOWYHBOCTH K
HEOJIArONpUsITHHIM YCIOBHSIM




15 | DHepreTuueckuil 0OMeH, CIOCOOBI
MOJIYYeHUS] SHEPTUU

16 | XemoauTOTpOdHI. OTkpbITHE
xemoTpodor B.BepHaackum

17 | ®oTocunTes MHUKPOOPTaHU3MOB.
Ponp GakrepuanbHOro (hOTOCHHTE3A
B IIPUPOJIE

18 | Azordukcanms. YraepoaHbIi
MeTaboIn3M

19 | JL.p. Ne 8 «Briaenenue adpoOHbIX
a30TO(UKCATOPOBY

20 | JLp. Ne 9 «Brinenenue
OpOAMIIBIIIUKOBY

21 | JLp. Ne 10 «Brinenenue
OpOIUIBITUKOBY (MOJTOYHOKHUCIIBIC)

22 | JLp. Ne 11 «Beinenenne aapo6oB»

23 | JLp. Ne 12 «Brinenenue anaspo6oB»

24 | JLp. Ne 13 «ObpazoBanue
OMOTIICHOK »

25 | 5. Jkouiorusi 6akTepmii
DkoJorust 0aKTepuil.
PacnipocTpanenue B mpupoje

26 | Ponb GakTepuii U Ipyrux
MUKPOOPTaHU3MOB B KPYTOBOPOTE

27 | JLp. Ne 14 «buocdepa B
Oanke»(koyioHKa BepHanckoro)

28 | 6. 'eneTnka OakTepuii
['enernka GakTepuii

29 | I'enetnka 6axkTepuit

30 | l'eneruka Gaktepuit

31 | 7. Mukoaorus
Muxomnorus. OcoOeHHOCTH
CTPOEHUS MUKPOCKOITHYECKHUX
rpuboB

32 | Mukonorus. OcobeHHOCTH
CTPOEHUST MUKPOCKOTTMYECKHUX
rpuboB

33 | Poab MUKpPOCKOTTMYECKUX TPHOOB B
MPUPOJIE Y )KU3HU YETIOBEKA.

34 | Myxkop. Ilenunusn




35

JL.p. Ne 15 «BripamnBanue n
n3ydeHue 0esIoi U CU30MU IIICCEHM

36

JIp. Ne 15 «BeipaumuBanue u
n3ydeHue O0esIoi U CU30M IIISCEHM

37

8. OcHOBBI BUPYCOJI0THH
OcHoBbl Bupycosioruu. CTpoeHue
BHUPYCOB

38

Posib BUpYCOB B )KM3HU YEIOBEKA U
B npupoje. PaboTel akajgemuka
JI.1.IBaHOBCKOTO

39

bakrepruodaru. JKuzHeHHbINH UK
OakTepuodara

40

9. Ilpocreimue
OcobeHHOCTH CTpOCHUS U 00pa3a
YKU3HU IIPOCTENIINX

41

Knaccuduxkanus npocrermmx

42

Ponp mpocTenmmx B npupoae u
JKA3HU YEJI0BEKa

43

CriocoObl IepeIBIKEHUS OaKTepHit

44

JLp. Ne 16 «/IBmxeHne pa3HbIX
BHUJIOB ITPOCTEUILLINX)

45

JLp. Ne 16 «/IBmxeHne pa3HbIX
BHUJIOB ITPOCTEUILINX)

46

10. IIpuonsI
[Ipronsl

-

47

[Ipuonsl

-

48

11. MuKpoOpranu3mMsl 1 310pOBbe
Ye10BeKa

bosne3HeTBOpHbIE MUKPOOPTaHU3MBI,
BbI3bIBAIONIME 3a00JI€BaHUS
pacTeHU, )KUBOTHBIX U YEJIOBEKA.
Mepsl 60ps0BI ¢ HUMU

NN

49

Bo3HukHOBEeHHE AIHUJICMHUH.
CanutapHo  —  DIUJIEMUYECKUN
AHAJIN3 BO3yXa, BOJIbI, [IOYBHI.

50

Muxkpoopranusmel,
IOAIEP/KUBAIOIINAE YCTONYUBBIN
rOMEOCTa3 YeI0BEKa,
MUKpPOOPraHU3MbI KOXKH,
YKEJTyJOYHO—KHUILIEYHOT O TPAKTA,
npe-, Mpo- U CAMOMOTHKH.




o1

Co3nanue HOBBIX MOKOJICHUI
POOHOTUKOB

52

JLp. Nel7. «Bo3HMKHOBEHHE
UHEKIIN

53

JLp. Ne 18 « PactipocTtpanenue
MUKPOOOB IPU YUXAHUH)

54

JL.p. Ne 19 «IIpuroroBnenue
«OOJBHBIX» KyCOYKOB)»

55

12. Mukpoopranusmsl B
NMPAKTUYECKOHU JeATeJbHOCTH
YeJIOBeKa

Hcrnonb30BaHnEe MUKPOOPTraHU3MOB
B XJICOOIIEYEHNH, BUHOIEIINH,
CBIPOJEINY, TMBO U KBACOBAPECHUH

12

56

Mo0104YHO - KHCIIbIE TPOU3BOACTBA U
kBameHus. [lomydyenune
aHTUOMOTUKOB, (PEPMEHTOB,
BUTaMHHOB, TOPMOHOB PaCTEHUN

57

Poib MUKpOOPTaHU3MOB B Pa3BUTUU
OMOre0TEeXHOJIOT U, OUUCTKE
CTOYHBIX BOJI, OJYyYEHUU TOPIOYUX
ra3oB, OMOTOIIMBA, B
OuopecTaBpaluu 3arps3HEHHbBIX
TEPPUTOPHI

58

Ponb MUKpOOPTaHW3MOB B Pa3BUTHH
OMOreOTEXHOIOTHI, OUUCTKE
CTOYHBIX BOJI, IIOJYYEHUN TOPIOUNX
ra3oB, OMOTOIINBA, B
OmopecTaBpaluy 3arps3HEHHBIX
TEPPUTOPUIA

59

Poap MUKpOOpPraHU3MOB B Pa3BUTHH
OMOre0TEXHOJIOTHI, OUNCTKE
CTOYHBIX BOJI, IOJYYEHUN TOPIOUNX
ra3oB, OMOTOIINBA, B
OnopecTaBpaluu 3arps3HEHHbBIX
TEPPUTOPHUI

60

[TpumeHeHre MUKPOOPTaHU3MOB B
CeJIbCKOM XO03sICTBE: y100peHus,
CpPEACTBA 3aIIUThl PACTEHHH,
KUBOTHBIX, IPUOUOTHUKH, BAKIIUHBI

61

['eHHO - WHXXEHEPHBIE METOIBI
MOJTyYeHUS CBEPXITPOIYILIEHTOB
reTEPOJIOTMYECKUX OCJKOB,
aAMUHOKHCIIOT, aHTHOMOTHUKOB,
CIUPTOB, (HEPMEHTOB




62 | JLp. Ne 20 «Mukpoopranu3mMsl 1
€CTECTBEHHBIX IIPOTYKTOBY

63 | JL.p. Ne 20 «MukpoopraHu3Mbl 1
€CTECTBEHHBIX MTPOIYKTOBY»
64 | JL.p. Ne 21 «HaGmronenue 3a 1

pa3pylieHueM OPraHuYecKoro u
HEOPTaHUYECKOr0 MaTepuanay

65 | JL.p. Ne 22 «/leiicTBue NpsIHOCTEH HA 1
MUKPOOPTaHU3MBI

66 | JL.p. Ne 22 «/leticTBue pstHOCTEH Ha 1
MHUKPOOPTaHU3MBD»

67 | CamocrosiTesbHas padoTa u 1 5 6
BbINIOJIHEHHE NIPOEKTOB 1
Pabota ¢ uHTEpHET — pecypcaMu U
JIATEPATYPOH

68 | CamocrosTenpHas paboTa u 1

BBITNIOJIHEHHE MPOEKTOB. Pabora ¢
UHTEPHET — pecypcaMu U
JUTEpaTypor

69 | CamocrosiTenbHas paboTa u 1
BEITIOJTHCHHE TTPOCKTOB.
CamocrosiTenbHast paboTa
BBHITIOJIHEHUE TTPOEKTOB. Pabora ¢
WHTEPHET — pecypcamMu u

JUTEpaTypon
70 | O6o0maromuii ypok 1
/1 | 3adeTHbIi YypOK. 3alIuTa NPOEKTOB 1
72 | 3adeTHbIi ypoK. 3amunTa MPOSKTOB 1

COJIEP)KAHUE

[Tpr m3ydeHnn MaHHOTO Kypca OOydaromiuecs y3HAIOT, YTO M3 ce0sl MPenCTaBisSIoT
MUKpPOOPTaHU3MBI, TIPUHIMIBI WX KJIACCH(UKAIIMK, OCHOBHBIC WX BHEIIHUC TMPU3HAKH,
(U3HOJOTHIO MHUKPOOPTAHU3MOB: XMMHYECCKUH COCTAB KJICTOK, MMUTAHWE W META0OJIH3M,
pOCT ® pa3MHOKEHHE, TEHETUKY MHKPOOPTaHW3MOB, BIHSIHHUE (HAKTOPOB Ha
MHUKPOOPTaHU3MBI: bU3UIECKHUX, XUMUYECKHUX, OMOJIOTUYECKHX; BITUSTHUC
MUKPOOPTaHU3MOB Ha OPTaHU3M YEJIOBEKa U OKPYKAIOIIYIO CPELy.
1.BBeneHne B MUKPOOHOJIOTHIO.
Teopus. [Ipenmer, 3HaueHne U uctopust MUKpoOnosioruu. OCHOBHBIE OTKPBITUS U YUCHBIC.
Texnnka Oe3zomacHOCTH TpU paboTe B MHUKpOOHMOIOTrHYecKoil sadoparopuu. OCHOBBI



0€30MacHOCTH KU3HEEATSIbHOCTH. MeToapl OKa3aHUs MEePBOW METUITMHCKOW MOMOIIIH.
bakrepuonornueckas mabopatopusi. E€ yctpoiicTBo u 3amaun. JlabopaTtopHas anmaparypa
1 000pyZ0BaHUE: TPUMEHEHUE, HA3HAYCHHE, PUHLIUIT PAOOTHI.

Jlabopamophwvie pabomui.

Nel. «®opMbl U IBUKEHNE MUKPOOPTAHU3MOBY.

Ne2. «ITpuroToBieHne MsCo- MENTUIHOTO OYIbOHAY.

2. CucTeMaTHKA MUKPOOPTaHU3MOB

Teopusi. OCHOBBI CUCTEMATUKH >KUBBIX OpraHu3MoB. [IpuHImn OvHApHONH HOMEHKIATYPHI.
CucremaTuka u Mopdosorust 6akTepuid, MPOCTEUIINX, TPUOOB, BUPYCOB.

Jlabopamopuvie pabomut.

Ne3 «Bblaenenrne MUKpOOPTaHU3MOB U3 €CTECTBEHHBIX CYOCTPATOBY.

3. MopdoJiorust 6akrepuii

Teopusi. CTpoeHre NMpoKapruOTUUECKOM KIeTKU. bakTepuosiornyeckue kpacku. [IpuHiumn
MPUTOTOBJEHUS] ~ MpENnapaToB [  MHUKPOCKONUW. THHKTOpHAaiIbHBIE  CBOMCTBA
MUKpoopraHuzmMoB. Mopdoiiorusi GUpMUKYTOB U rpalliiMKyToB. PaboTa ¢ MUKPOCKOIIOM.
M3yuyeHne MUKpONpPENapaToB C IPUMEHEHHEM HMMEPCHOHHOW cHCTeEMBL. POTO- H
BUEOChEMKAa MUKPOOOBEKTOB. OnpeneneHre MophoIoruid MUKPOOPTaHU3MOB B TOTOBBIX
OKpalllEHHBIX MpenapaTax: (OopMbl M B3aUMOPACIOIOKEHHS] KJIETOK, HaJW4YHE CIOp,
Karcy, *KI'yTUKOB, BKIIIOUEHUN U Jp. [IpurotoBieHne CiupToBBIX U pabOUYUX pacTBOPOB
KpacuTenel s OKpacKW MHKpolpenaparoB. IIpurorosineHue mnpemnapaToB s
Mukpockomnuu. [Ipoctoit Meron okpacku O0aktepuid. CI0XKHBIE METOJbI OKPACKH OAKTEPHIA.
Okxkpacka o I'pamy. MeTosl onpenenenus cnop 0akrepuid. OnpeaeraeHnue HaTIus KamncyJ
y Oaktepuil. MeToapl omnpefeneHusl MOABUKHOCTH MHKPOOPTaHU3MOB. MUKPOCKOMHS
MIJIECHEBBIX U JPOXKIKETOJOOHBIX TPUOOB.

Jlabopamophwvie pabomut

Ne4 «O6HapyxkeHue OakTepuil B IPOIYKTaX MUTAHUS,

Ne5 «IIpuroroBnenue kpacutenen 1uisi OKpacku OaKTepuin»,

Ne6 «MeTonbl OKpacku OaKkTepHin,

Ne7 «Meton oxpacku Oaktepuit mo ['pamy» (1abopaTopHbie paObOTHI BBIMOTHSIIOTCS C
IpernoaaBaTesieM YHUBEPCUTETA)

4. ®u3nos10rusa U MeTadoJIM3M MUKPOOPTraHN3MOB

Poct u pasButue MuKpoopraHusmMoB. BrusHue (akTopoB cCpembl, YCTOWYMBOCTH K
HEOJarONpUSTHBIM YCIOBUSIM. DHEPreTUYECKU 0OOMEH, pa3IuuHbIe CIIOCOObI MOITYYECHHUS
SHEpPruv. bpoaunbpHBIN TUN TOJydeHHs SHepruu. Mcnonb3oBaHue OpOAMIIBIIMKOB Ha
MIPaKTHUKeE.

Xemonutorpodsl. OTKpbITHE BepHaackoro, posib XeMOTpO(}OB B MPUPOJIHBIX MPOIIECCaX.
DOTOCUHTE3 MUKPOOPTraHU3MOB. Poiib OakTepuanbHOro POTOCMHTE3A B MPUPO/IE.
Azorodukcanus. YTaepoaHbiii MeTadboanu3M

Jlabopamophwvie pabomui

Ne 8 «Briaenenne a3poOHBIX a30TOPUKCATOPOBY,

Ne 9 «Briaenenue OpoIUIBIIIUKOBY,

Ne 10 «Boimenenue OpoHIBIIUKOBY (MOJIOYHOKHCIIBIL),

Ne 11 «Boinenenue anpoOoBy,

Ne 12 «Bwinenenue aHa’poOOB»,

Nel3 «O6pa3zoBanue OMOTUICHOKY

5. Dkosorus 6akTepuii

Pacnpoctpanenne OakTepuit B mpupoje, IouBe, Boje. Poiib MHKpOOPraHHW3MOB B
KpyTroBOpOTE BellecTB B Ipupoae. Kpyrosopor azora.



Jlabopamopuvie pabomut.

Ne 14 «buocdepa B 6anke» (kononka Bepuaackoro).

6. 'eneTuka 0axkTepuii

OCHOBBI T€HETHUKH KUBBIX OPraHU3MOB.

7. MuxoJsorus

OCc00EHHOCTH CTPOEHUS MUKPOCKOIIMYECKHA MaJIbIX TPUOOB, UX POJIb B MPUPOJIEC U KU3HU
yenoBeka. MyKop, TEHHUITUILIL

Jlabopamophwvie pabomut.

Nel5 «BreipamuBanue u usyueHue 0eoi U CU301 MIIeCeHn»

8. OCHOBBI BUPYCOJIOTHH

Crpoenne BupycoB. Ponb B KU3HM 4enoBeka W mnpupoae. PaboTel akagemuka
JI.1.1BanoBckoro. bakrepuodarm.

9. Ilpocreiimme

OcobeHHocTu cTpoeHUsl U o0pa3a Ku3Hu npocteimmx. CrnocoObl epeBUKEHUS, POJIb B
MIPUPOJE U )KU3HU YETIOBEKA.

Jlabopamophwvie pabomui.

Nel6 «/IBm>keHue pa3HbIX BUJIOB MIPOCTEUIINX

10. IIpuonbI

11. Mukpoopranu3sMbl 1 310pOBbe YeJI0BeKa

Bone3HeTBOpHBIE MUKPOOPTAaHU3MBI, BHI3BIBAIOIINE 3a00JICBaHUS PACTEHUI, )KUBOTHBIX U
yenoBeka. Mepbel 0oppObl ¢ HUMHU. Bo3HukHOBeHue osnujaemuii. CaHuTapHo —
ANUAEMUYECKUN aHATU3 BO3/1yXa, BOJbI, TOYBBI.

Mukpoopranusmsl, [IOICPIKUBAOIIE YCTOMYMBBIN roMeocTas YEJI0BEKA,
MUKpPOOPTaHU3MBI KOXH, >KEJIyJOYHO—KHUIIEYHOIO TpaKTa, Mpe-, Mpo- U CUMOHMOTHUKH,
CO3J]aHUE HOBBIX MOKOJIEH TPOOUOTHKOB.

Jlabopamophwvie pabomoi.

Neol17. «Bo3nukHoBeHHe HHGEKITUN,

Nel8 « PacnpocTpanenue MUKpOOOB MPU YUXAHUWY,

Nel9 «IpuroTtoBiieHre «OOTBHBIX» KYCOUKOBY

12. MUKpOOPraHnu3Mbl B NIPAKTHYECKOH 1eATeJIbHOCTH YeJI0OBEKAa

Hcnonb30BaHne MHUKPOOPraHU3MOB B XJI€OOINEUEHUH, BUHOJAEIUH, CHIPOJIEINM, MHUBO U
KBacoBapeHHH. MOJIOUHO - KUCIIbIE TPOU3BO/ICTBA U KBalleHus. [loiyueHrne aHTHOMOTHKOB,
(dbepMEeHTOB, BUTAMHHOB, TOPMOHOB pacTeHUW. Poib MUKpPOOpPraHM3MOB B pPa3BUTUU
OMOTre0TEeXHOJIOIM, OYUCTKE CTOYHBIX BOJ, MOJIYYEHHH TOPIOYHMX Ta3oB, OMOTOILIMBA, B
OnopecTaBpanuu 3arpa3HEHHBIX TeppuTOpuid. [[puMeHeHrne MUKpOOPTraHu3MOB B CEJTLCKOM
X035IUCTBE: YAOOPEHUs], CPEICTBA 3aIUTHl PACTEHUN, d)KUBOTHBIX, TPUOUOTUKH, BAKIIUHBI.
['eHHO- MH)KEHEPHBIE METOJbI MOJIYYEHHUS] CBEPXITPOIYLIEHTOB I'€TEPOJIOTMUECKUX OEJIKOB,
AMUHOKHCJIOT, aHTUOMOTUKOB, CITIUPTOB, (DEPMEHTOB.

JlabopamopHwvie pabomut

Ne 20 «Mukpoopranu3Msl €CTECTBEHHBIX IPOTYKTOBY,

Ne 21 « Habnrogenue 3a pazpyluieHueM OpraHUYeCKOro M HEOPraHMYECKOTo MaTepuasay,
Ne 22 «JleticTBue mpstHOCTEN HA MUKPOOPTaHU3MBbI»

13. CamocTosiTesqibHAsi pa00Ta U BBINOJIHEHNE POEKTOB U pedpepaToB
CamocrosiTesibHasE padora BKIIOYAaET pabOTy C JUTEPATypoOll U HHTEPHET-PECYPCAMHU.
PesynbraTom caMocTosITENIbHOM paboTHI siBNIsieTCs Hanucanue pedeparta. Kaxnprii pedepar
JIOKJIaJIbIBAE€TCA U OOCYKIAeTCsl Ha CIEUAIbHO OTBEJICHHOM CEMUHAPCKOM 3aHATHU.
Tembl pedepartoB:

1. DTansl pa3BUTHS MUKPOOUOIOTHU.



2. Pabortsr JL.ITacTepa B 001acT MUKPOOHUOJIOTHH.

3. PaGoter PobGepra Koxa B oOnmacTu OTKpBITHSI paHEEe HEU3BECTHBIX BO30yaMTENEH
00s€e3He.

4. Pabotsl P. Koxa B 006actu 6akTepruoIOrnyecKoi TEXHUKY.

5. TUHKTOpHAIBLHBIE CBOMCTBA OaKTEPHiA.

6. IIpyuHLIMIIBI TAKCOHOMHMH U HOMEHKJIATypbl OaKTEPHil.

7. CTpyKTypa U (pyHKUINN KOMIOHEHTOB OAKTEpUaIbHBIX KIETOK.

8. AHTHOMOTHKM, UX KJIaccu(uKasi U MEXaHU3M JIEUCTBHUS.

9. Meronpl omnpeneneHuss 4YyBCTBUTEIBHOCTH MMKPOOPIaHM3MOB K AHTUOMOTHUKAM MU
MEXaHHU3M JICUCTBUS.

10. YcnoBusi KyJabTUBUPOBaHUS a3pOOHBIX, aHAIPOOHBIX OAKTEPUil 1 MUKPOCKOITUYECKUX
rpuOOB.

11. ITaTOreHHOCTh MUKPOOPIaHU3MOB, U3YUEHHE MAaTOT€HHBIX CBOMCTB OaKTEpUil.

12. Tlpumenenue JJHK-30H10B B uarnoctiuke nHGEKINOHHBIX 3a00I€BaHUIA.

13. Ilpumenenue [11IP B nuarnoctuke nH(pEKIMOHHBIX 3a00JI€BaHUI.

14. denoTrnuueckas U TEHOTUNMYECKAsl N3BMEHUYUBOCTb OaKTEpHil.

15. Mopdonorus u kinaccudukanys MUKPOCKOIMYECKUX TPHUOOB.

16. IlpuHuunel nACHTUPUKATIT MUKPOOPTaHU3MOB.

17. J.W. IBaHOBCKHI1 — OCHOBATENIb BUPYCOJIOTHH.

18. I[Ipupona BUPYCOB U UX U3yUYCHHUE.

19. Mopdonorus u knaccudukaiysi BAPyCOB.

20. Penpoxykuus u reHETUKA BUPYCOB.

21. Mop@onorus u kiaccupukanus NpoCTEUIINX.

Hay4Ho-ucciienoBarenbckass padora —  BBINOJHEHHE HWHIWBUAYAJIBHOTO WA
KOJUIEKTUBHOT'O ITPOEKTA MO TeMaM U3 Kypca «Mup MUKpOOOB»

14. 3amura npoexkToB u pedeparon

OcHoBHBIE (POPMBI U METObI U3YyYEHHUS KYyPCa — TEOPETUUECKUE U NTPAKTHUECKUE
3aHATHS, OKCKYpPCHH, MPOEKTHPOBAHWE M 3allUTa 33JaHUl C M3TFOTOBJICHUEM
MYJIBTUMEIUNHOMN ITPE3EHTALINY.

@®opMbI OPraHU3ANUN: KOJUIEKTUBHAS, TPYIIIOBAs WM UHAUBUIyalbHAas.

O:xupaembie pe3yabTaThI:

B npouiecce n3yuenust nporpaMMsbl ydaiuecs: IpruoOpeTaroT Cleyone 3HaHus:

- 00 UCTOPUU PA3BUTHUSI MUKPOOUOJIOTUU U MECTA MUKPOOUOJIOTHU B CUCTEME €CTECTBEHHO-
Hay4YHBIX JUCLMILUINH,

- 0 MHOTr00Opa3uu KUBOT'O MUPA;

- 0 CTPOE€HUHU MUKPOOPTaHU3MOB, O €IMHCTBE B3aUMOCBSI3U CTPOEHUS U (DYHKIINH;

- 0 pOJIM MUKPOOPTraHW3MOB B IPUPOE U KU3HU YETIOBEKA;

- OCHOBBI METOJIOJIOTUH UCCIEA0BATENIbCKOM U MTPOESKTHOM JIEATEIbHOCTH;

- 0 CTPYKTYpE U MpaBuiiax o(popMIIeHHS UCCIIEIOBATEICKON U MPOEKTHOMN AESITEIIbHOCTH.
Ha ocHoBe nepeunciieHHbIX 3HaHUH (OPMUPYIOTCS KOHKPETHBIC YMEHMS S

- OCMBICIIMBATh M CHCTEMATH3UPOBAaTh 3HAHUS O MHUKPOOPraHM3Max, IOJyYEHHbIE Ha
ypoKax, TpH YTCHWH JUTEpaTyphl, MpocMOTpe (UIBMOB, JHYHBIX HAOMIOJEHUN 3a
SIBJICHUSIMU TIPUPO/IBI;

- TOA0MPATh U UCIIOJIB30BaTh COBPEMEHHBIE METObI HCCIIEA0BAaHMUS IPUPOHBIX SBJICHUN U
IIPOLIECCOB;

- aHaJIM3UPOBATh U 0000IIATh U3YUYEHHBIN MaTEpHal;



- 0(OPMIISITh TEOPETHUYECKHE W DKCIEPUMEHTAIbHBIE PE3YJIbTAaThl UCCIEI0BATENLCKON U
MIPOEKTHOI paboTHI;

- HabmogaTth 3a OWOJIOTMYECKMMU OOBEKTaMHU, COLHUAIBHBIMU M JKOJIOTHYECKUMU
SIBIICHUSIMU.

[Tpu peanu3anuu nporpaMMbl HE00OX0AMMO BbIIEJUTH CMEIIEHUE aKIIEHTOB C Mepeadn
3HaHUIl Ha o0ecreyeHHe YCIOBHM, HEOOXOAMMBIX [UIS OBJAJEHHUS CIoco0amu
CaMOCTOSITEJIFHOTO B3aMMOJCUCTBUS C pPa3IMYHBIMU AaclEeKTaMH PEaJbHOCTU: TIOUCK
HEOOXOIMMBIX 3HaHUH, IPOBEACHUE IKCIIEPUMEHTAIILHON paboThl, CO3/1aHNE TBOPUYECKHUX U
HAY4YHO-MCCJIEOBATEIbCKIMX  MPOEKTOB W T.J.,  CYIIECTBEHHOE  YIUIOTHEHUE
MH(POPMAaLMOHHOHN HACHIIIEHHOCTH y4eOHOro MaTepHaa; alanTaliuio yaeOHOro Matepruaia
COOTBETCTBEHHO YPOBHIO OJTOTOBKM KOHTHHI€HTa 00YYarOIINXCS.

Meroanueckoe odecneyeHue NpoOrpaMmbl

B pabore  00beIMHEHMs MPEANOJIAraeTCs HMCHOJb30BAaHUE HAYYHOM M HAy4YHO-
MONYJIIPHON JUTEPATYpbl O MHUKPOOMOJIOTMH, UMMYHOJIOTHH, SKOJOTHUH, MEIHUIMHE U
BETEPUHAPUH, DJIEKTPOHHBIX CpeACTB HUHGoOpMauuu (MHTEPHET), HCIOJIb30BaHUE
COBpPEMEHHOM JabopaTOpHON M 0OydYaromeld TEXHUKH, OSKCKYpCHM, JEKIUOHHBIX U
71a00paTOPHO-NIPAKTUYECKUX 3aHIATUNA, KOHCYJIbTALIMM U BCTPEUYH CO CIEHUAIUCTAMU
(yuenbIMu, Bpauamu, rnpenogasatensmMu BY3oB, crynentamn).

Pe3ynbTarsl paboThl Kypca opOpMIISIOTCS B BUAEC HAYYHO-UCCIIEI0BATENbCKUX padoT,
npe3eHTauui, pedeparos.

OcBouBLIMI [aHHYIO NpOrpaMMmy OOydYarolIMiicsi MOTHMBHUPOBAaH Ha JaJIbHEWIIee
U3YYEHUE €CTECTBEHHOHAYYHBIX JHUCLUUIUIMH, CPOPMUPOBAHO €ro IMPEJICTABICHUE O
Oynyuiel nmpodeccuu u AajpHeleM 00y4eHuu B IpO(GHIEHOM BY3€.
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