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Il. IlogcHuTEIBLHAA 3aIUCKA

2.1. O61acTh NPUMEHEHHS POTrPAMMBI

MukpoOuonoruss — OJIHa W3 CTPEMUTEIBHO Pa3BUBAIOIIUXCS OTpaciei
Oounonornyeckor Hayku. OHa MPEACTABISIET UHTEPEC HE TOJIBKO JUIsl TEOPETHUKOB,
U3ydaroumx OMOJIOTHYEeCKre MPOIIECChl, MPOTEKAIOIE B MUKPOOHOH KIIETKE, HO U
JUTSl IPaKTUKOB, YbM MHTEPECHI JIeKaT B chepe mporu3BoACTBA. MUKPOOPTraHU3MbI U
OPOAYKTBl KX JKU3HEACSATENBHOCTH MCHOJB3YIOTCS BO MHOTHX  OTpaciisixX
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3siiCTBAa, MEOUUMHBI W Jp. Bemuka poib
MHKPOOPIaHM3MOB B DKOJIOTMH Halled IuaHeTsl. Ha mpoTsokeHuu ThICAYeneTun
MUKPOOPTaHU3MbI y4acTBOBaJIN B (POPMUPOBAHUU OUOCGHEPHI U MOAACPKUBAIU €€
romeocTa3. HecoMHeHHO, Hayka MUKPOOHOJIOTHSI UMEET OO0JIbIIOE TO3HABATEILHOE
Y IPAKTUYECKOE 3HAYEHUE

OOyuyaromuecs  no  nporpamMe  «OCHOBBI ~ MUKpPOOMOJOTUYECKUX
UCCIICIOBAHUI» TMOJMy4aT BO3MOYKHOCTh <«3ariisiHyTh» B TAWHCTBEHHBIA MHP
«HEBUJIUMOT0» - IIApCTBO MUKPOOOB. [IpoBens psii MUKpOOHMOIOTUYECKUX OIBITOB,
pedsiTa y3HAIOT OMOJIOTUYECKUE CBOMCTBA MUKPOOPTaHU3MOB (OaKTEpHii); moydar
3HaHUS 00 OCHOBHBIX BO30YIUTENSAX MH(PEKIMOHHBIX 3a00JEBaHUI YeloBEKa U
KUBOTHBIX M Mepax NpoQMIAKTHUKK 3THUX OoJie3HEeW; HayyaTcsi paboTarh c
ONTUYECKUMU NMPUOOPAMU — MHUKPOCKOIIAMU, MOJIy4aTh UPPOBHIE U300paKEHUS
IpenapaTroB, CaMOCTOSITENIbBHO TOTOBUTH Ipenaparbl JUisi MUKPOCKOIWHU, AENaTh
MOCEBbI,  MPOBOAWTH  NEPBUYHYIO  UACHTU(PUKAIUIO  MHKPOOPTaHHU3MOB;
NPUOOPETYT HABBIKH PA0OTHI C )KUBBIMH KYJIBTypaMu OaKTEepUil.

[Iporpamma HampaBieHa Ha OOIIEHMHTEIEKTYaJbHOE PA3BUTHE JUYHOCTU
oOy4Jaromierocss B paMkKax BHEYPOUYHOM JESITEIBHOCTH B (POpME MOUCKOBOTO U
HAy4HOT'O UCCJIEI0BAHMUS. Peanuzanus IPOrpamMMBbl CIIOCOOCTBYET
npoecCHOHANbHON  OpHEHTAIMK  o0ydarmuxcsi B cdepe OHOJIOTHMUYECKHX
CIIELIMAJIbHOCTEM.

2.2. HopmatuBHO-mpaBoBasi 0a3a pa3padOTKU W peaau3aluM
NMPOrpaMMabl.

[TporpamMma pazpaboTana B COOTBETCTBUM C DenepanbHbIM 3aKOHOM OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepaiuny, mpukazom
MunucrepctBa oopazoBanuu u Hayku PO ot 9.11.2018 Ne 196 «O6 yTBepxeHun
[lopsinka opraHMzanuu M OCYILIECTBIEHUS OOpa30BaTEIbHON NEATEIBbHOCTH IO
JOTIOJTHUTENbHBIM oOureo0pa3zoBaTeIbHbIM IporpaMmam, [Tucemom
MunucrepctBa oOpa3oBanuss u Hayku P® ot 25.07.2016 Ne (09-1790
«PexoMeHganMu MO COBEPIICHCTBOBAHUIO JIOMOJHUTEIBHBIX 00pa30BaTEIbHBIX
nporpamMM, CO3JaHUI0  JIETCKUX  TEXHOMAPKOB, LIEHTPOB  MOJOJEKHOTO
WHHOBAIlMOHHOTO TBOPYECTBA M BHEAPEHHUIO MHBIX ()OPM MOATOTOBKH JAETEH U
MOJIOAEXKH I0 MpOrpaMMaM HH)KEHEPHOW HAaINpaBIEHHOCTH», IOCTAaHOBJIEHUEM
['maBHOTO TOCymapcTBeHHOrOo canutapHoro Bpada PD ot 04.07.2014 Ne 41 «O6
yrBepxaenun  CanlluH  2.4.4.3172-14  «CaHuTapHO-3MHIEMUOJIOTHYECKHE
TpeOOBaHUSI K YCTPOWCTBY, COAEPKAHUIO M OpraHU3aluu pexuma padboThl
o0Opa3oBaTeIbHBIX OpraHU3aIUil JOMOJIHUTEIHHOTO 00pa3oBaHus aeteit»y, OI'OC
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00O (mpuka3z Muno6prayku P® ot 17.12.2010 Ne 1897) u ®I'OC COO (mpukas
Muno6pHayku PO ot 17.05.2012 Ne 413).

2.3. AKTYaJIbHOCTD, MeJarorn4eckas nejaecoo0pasHocTb NPOrpamMmbl

AKTYyanpHOCTh MporpaMmbl «OCHOBBI MUKPOOHOJIOTHUECKUX HCCIEAOBAHMIN
oOyciioB/ieHa HEOOXOJAMMOCTbIO TOBBIIICHUS MOTHBAllUM JETel K BBIOOPY
CHEIUATbHOCTEH €CTECTBEHHOHAYYHOTO MpO(Uiisi, COBEPIUICHCTBOBAHUS CUCTEMBI
HEIMPEPHIBHOM TMOATOTOBKM OyAyHIMX BBICOKOKBAIU(UIIMPOBAHHBIX KaJIpOB,
o0a1arommx aKaJeMUYECKUMHU 3HAHUSIMU u mpodeccCuoHaTbHBIMU
KOMIIETEHIIUSIMU B 00JIaCTH MUKPOOHOJIOTHUH.

HoBu3Ha mnporpaMMbl 3aKJIIOYaeTCs B HHTETPUPOBAHUM  COJACPKAHMS,
METOJIOB OOyuYeHHUsI U 00pa30BaTEIbHON CPEbl, 00ECTIEYNBAIOLINX PACIIHPEHHBIC
BO3MOYKHOCTH JIETEH W MOJIOJICKU B MOJYUYCHUU 3HAHUHN W3 Pa3IMUHBIX 00JiacTen
HAayKH M TEXHUKUA B HHTepakTHUBHOU (opme: «UccnemoBats — JledicTBOBaTh —
3Hath — YwMetb». Ilporpamma mnpenmnonara€T Co3AaHUE HMHTEPAKTUBHOTO
00pa30BaTeIHLHOTO MPOCTPAHCTBA JIJISI TIOTPYKEHUS 00YyJaroluXcsi B HAYYHYIO U
WHKCHEPHYIO KYyJIbTypy, Oa3upyercs Ha TMPUHIUIAX HHHOBAIIMOHHOCTH,
Hay4YHOCTH, HTHTEPECA, Ka4eCTBa, JOCTYITHOCTU U JEMOKPATHYHOCTH.

OTIMYUTETHEHBIMU OCOOCHHOCTSMH MPOTPAMMBI SIBIIIETCA TO, YTO OHA:

— OCHOBaHA Ha MPUHLMIE MOAEIUPOBAHUS MOTHUBUPYIOLIEH HUHTEPAKTHUBHOMN
oOpa3oBaTenbHOM  Cpelbl MOJ] KOHKPETHbIe y4eOHble 3aJaud  C
UCIIOJIb30BAaHUEM O0pa30BaTEIbHBIX KEHUC-TEXHOJOTUA M  MPOEKTHOTO
MeTojia 00yUYeHus;

— HampaBJ€Ha Ha pa3BUTHE Yy OOYyYaloIUXCA YCTOMYMBOIO HWHTEpeca K
OCBOCHHMIO  COBPEMEHHBIX  TEXHOJIOTMWA, MPOECKTHOW  JEATEIbHOCTH,
MPaKTUYECKUX HABBIKOB B U30paHHOM 00pa30oBaTeIbHOMN 001acTy;

— TpeaycMaTpuBaeT WHIAWBUAYaJbHBIM TMOJXOJ, TIOCKOJIBKY TIelaror B
y4eOHOM OOBEMHEHUHN BBICTYIAE€T KaK HACTABHUK (THIOTOP), OPTaHU3ATOD,
KOHCYJIbTAHT, MOJIEPaTOP;

— pealu3yercs C HCIOJb30BAaHUEM BBICOKOTEXHOJIOTUYHOTO OOOpYAOBaHUS
nerckoro TexHomapka «KBaHTOpuyM» B YCIOBHUSIX MOTHUBUPYIOLIIEH
VHTEPAKTUBHOU CPEJIbI.

brnaronapst 3TUM OTIUYUTENBEHBIM OCOOEHHOCTSIM IIPOrpaMma ClIOCOOCTBYET:

— GopMHpPOBaHUIO Yy OOydYaroUuMXcsl OIbITa TIEPEeHOCa U NPUMEHEHUS
YHUBEPCAIbHBIX YUCOHBIX NEUCTBUN B )KU3HEHHBIX CUTYALUSIX JJIS PEIICHUS
3alady  OOLIEKYJIbTYPHOTO, JIMYHOCTHOIO M IIO3HABATEIBHOTO Pa3BUTHUS
oOyyaromuxcsi, (HOPMUPOBAHUIO KOMIIETCHIIMH UM KOMIIETEHTHOCTEH B
0o0JlacTh  MHKPOOHMOJIOTHH, Y4eOHO-UCCIEAOBATEILCKOM U  MPOEKTHOM
NEesTEIbHOCTH;

— (GOpPMHpPOBAHMIO  HABBIKOB  ydyacTusd  oOydamommxcs B y4eOHO-
HCCIIEIOBATENILCKOW U MPOECKTHOU JIESITEbHOCTH;

— OBJIAJICHUIO yYaIIUMUCS TpPUEMaMd Y4eOHOTO COTPyJAHHYECTBA U
COI[MAJILHOTO B3aMMOJICHCTBUS CO CBEPCTHUKAMHU, CTAPIIUMH IIKOJIbHUKAMU
U B3pPOCIBIMH B COBMECTHOM Yy4e€OHO-MCCIIENOBATENIbCKOM U MPOEKTHOM
JEATEIIbHOCTH;



— (GOpPMHUPOBAHUIO W PA3BUTHIO KOMIIETCHIIMM OOydYalomMXcs B 00JacTu
UCTIONIb30BaHUsI THPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

24. Ileab mnporpaMmbl. CO3/laHUE YCIOBUM i (HOpPMHUPOBAHHUS
KOMITETCHIINA B 00JIACTH MHKPOOWOJIOTHH, Pa3BUTHUS CHOCOOHOCTEH B cdepe
IPOEKTHOM U UCCIIEA0BATEIBCKOM NeSTENFHOCTH Ha OCHOBE KeWC-TEeXHOJIOTHIA.

2.5. 3aga4yu nporpaMmmbI
Oo0yuaromnue:
— CdopmupoBaTh OCHOBBI /1JIs1 IOHUMaHUs OMOJIOTMYECKUX MPOIIECCOB HA YPOBHE
KJICTKHU.
— O3HaKOMHTh C  COBPEMEHHBIMH  METOJaMH  MHKPOOMOJOTHUYECKHUX
HCCIIEIOBAHUM.
— CdopmupoBarh yMEHUE HCIOJb30BaTh MHUKPOOHUOJIOTHYECKUE METOMBI IS
HAOJIIOICHU S, OTIMCAHU, UCHTU(UKAIINH, KITaCCU(PUKAIIMN MUKPOOPTaHU3MOB.
— CdopmupoBarth NpeacTaBICHUE O BO3MOKHOCTSIX UCTIOIb30BAHUS CTaHIAPTHBIX
MUKPOOHOJIOTHYECKIX METOJO0B [IJIl PEIICHUS KOHKPETHBIX IPAKTHYCCKUX
3a/1ay.

PasBuBarommue:

— Pacmmputhk Kpyrozop oOy4daromuxcs B 001acTH OMOJIOTMYECKUX TUCHUTLIINH.

— Pa3Buth  cIOCOOHOCTH ~ CAMOCTOSITENIBHO — IpUOOpeTaTh C  MOMOIIBIO
UHPOPMAIIMOHHBIX ~ TEXHOJOTMM M  HUCHOJB30BaTh B  MPAKTUYECKOM
JIeSITEIbHOCTH HOBBIC 3HAHUS U YMEHHUS B 00JIACTH MHUKPOOHOJIOTHH,

— CdopmupoBath cIOCOOHOCTH IIAHUPOBATh HAYYHOE WCCIICOBAHHUE, CTAaBUTH
UCCIIEIOBATENLCKYIO 11T M BBINOJTHATH C TOMOIIBI0 KOHCYJIBTAHTA
JabopaTopHble OHMOJOTMYECKUE HCCIAEAOBAHUS MPHU PEIICHWH KOHKPETHBIX
3aja4y B 00JacTM MMKPOOHMOJOTMM C HCIHOJIb30BAHUEM COBPEMEHHOIO
o0opy10BaHUS.

— CdopmupoBaTh CHOCOOHOCTH TPaMOTHO TIPEACTABIATh, JOKJIAIbIBATh U
opopMIIATH pe3yabTaThl HAYYHO-UCCIIEI0BATEIbCKON MM TPOEKTHOM paboThI.

BocnurarenbHbie:

— Pa3BuBath II0JIOKUTEIIbHY IO MOTHBALIUIO B y4ueOHOMI 51
npeanpodeccuoHaIbHON AesTeTbHOCTH.

— BocnuTeiBaTh  OTBETCTBEHHOCTb, TPYAOIIOOHE, LEICYCTPEMIIEHHOCTh U
OpraHU30BaHHOCTD.

2.6. Axgpecatr nmporpaMmabl.

Jlannass mporpaMma TpenHa3HadeHa Juisi  oOywaromuxcs 11-16  mer.
KonudectBo uenoBek B rpynme — 12.

2.7. ®opma peanu3anuy NPOrpaMmMbl: OYHAs.

2.8. Cpok ocBoeHUs1 MPOrpamMmbl: 3 qHs, 00beM mporpamMmsbl — 12 gacos.

2.9. ®opma opraHuM3anuM 3aHATHUI: TTapHAasi, TPYIIOBAsl, KOJICKTUBHAS.
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2.10. Pesxxum 3ansaTHiA: 3 qHS 110 4 aKaeMUYECKUX Yaca.

2.11. Buabl y4eOHBIX 3aHATHH M PadoOT: JEKIMHU, TPAKTUUYECKHUE PaOOTHI,
nabopaTopHble paboThl, CaMOCTOSATEIbHAsL paboTa B rpymnnax, TIMCKyCCHs.

2.12. Oxupaemble pe3y/ibTaTbl 00y4eHUSs

JTuunocmmuuie pezyniomamot:

— pa3BUTHE JHO0O03HATEIBHOCTH, COOOPA3MTEIIBHOCTH IPH  BBITIOJHCHHUU
pa3HOOOpa3HbBIX 3aJaHUI POOJIEMHOTO U IBPUCTUIECKOTO XapaKTepa;

— pa3BUTHE BHUMATEIBHOCTH, HACTOWYMBOCTH, IIEICYCTPEMIICHHOCTH, YMEHUS
IIPEOJI0JICBATh TPYAHOCTH;

— Ppa3BUTHE CAaMOCTOSTCIIBHOCTH CYXKICHHUH, HE3aBUCUMOCTH U HECTaHIaPTHOCTH
MBIIILJICHUS;

— Ppa3BUTHE KOMMYHHKAaTHBHOW KOMITETCHTHOCTH B OOIICHHH U COTPYHHYCCTBE
CO CBEpCTHHUKAMU;

— pa3BuTHE MPOGECCHOHATBHOTO CaMOOIPEACIICHUS, O3HAKOMJICHHE C MHPOM
npodeccuii, CBI3aHHBIX C OUOJOTHUEH.

MemanpeomemmHnuie pe3ynvmamal:

Pecynamusnvie ynusepcanvivie yuebnvle oeticmeus.
OOyuaromuics Hay4uTCs:
— CTaBUTH 11eJ1b, IJITAHUPOBATH IOCTHKEHHUE ITOM 1IEIH;
— IUIAHUPOBATh MOCIIEOBATEIBHOCTD IATOB ISl IOCTUKEHUS 1IEIIH;
— IUIAHUPOBATH PECYPCHI IS PEIICHUS 3a/1a4H;
— OCYHIECTBJIATHh TEKYIIUHA KOHTPOJIb CBOCH JACATEIHHOCTH;
— Ha3bIBaTh TPYIHOCTH, C KOTOPBHIMU CTOJKHYJICS TP PEIICHUH 3aJa4, U
npeaiaraTh MyTH WX TPEOAOJICHUS;
— aJICKBATHO BOCIIPMHUMATH OIEHKY YUUTEIIS U CBEPCTHUKOB;
— OIICHWBATh TIOJYYAIOIIMKCSI TBOPYECKHA TPOAYKT M COOTHOCHTH €ro C
M3HAYAJIBHBIM 3aMBICIIOM, BBIMOJIHATH MO HEOOXOAMMOCTH KOPPEKIUU JTHOO
MPOJIYKTa, JIMOO 3aMbICIIA.

Tlo3nasamenvHule yHUBEPCATbHbIE YUeOHbLE OeltiCMBUS.
OOyuaromuics HayquTCs:

— HCIIOJIB30BAaTh  CpPeACTBA  MH(POPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
TEXHOJIOTMH  JUI1  pPEHICHUS KOMMYHHUKATHBHBIX, ITO3HABATEIbHBIX U
TBOPYECKHUX 3a/1a4;

— MPOBOJHUTH CPaBHEHHUE, KJIACCU(DUKALIMIO 110 3aJaHHBIM KPUTEPHUSIM;

— CTPOUTH JIOTUYECKUE PACCYXACHHS B (OpME CBSI3U MPOCTHIX CYKICHUH 00
00BEKTE;

— YCTaHaBJIMBATh aHAJIOTHHU, IPUYUHHO-CJICICTBEHHBIC CBSI3H.

Kommynuxamusnvie ynugepcanvrule yuebHble 0elicmeus:
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OOyyaromuiicst Hay4YnuTCS:

— apryMEHTHpPOBATh CBOIO TOUKY 3pEHUS Ha BHIOOP OCHOBAHUN M KPUTEPUEB MPHU
BBIJICJICHUHY MPU3HAKOB, CPAaBHEHUHU U KJ1acCU(DUKAIIUKM O0OBEKTOB,;

— TUTAaHUPOBATh YYEOHOE COTPYJAHMYECTBO C YUUTEIEM M CBEPCTHUKAMU:
OTIPEAEISTh eNH, GYHKIIMA YIACTHUKOB, CIIOCOOBI B3aUMOCHCTBUS;

— YNOpaBJSATh T[OBEICHUEM IMAapTHEpPA: KOHTPOJb, KOPPEKIUs, OIEHKA €ro
JICCTBUM;

— C JIOCTaTOYHOM TIOJHOTOW M TOYHOCTHIO BBIpaXKaTh CBOM MBICIU B
COOTBETCTBHH C 3aJa4aMU U YCIOBUSIMH KOMMYHHKAIINH;

— BJAJETh MOHOJOTHYECKOW M THAIOTHYECKON (popMaMu peun.

Ilpeomemmnuwie pe3ynromamel:

Obyuarowuiics Hay4umcsi.

— TPUMEHSATh OCHOBHBIE IPUEMBI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB;

— TPUMEHSATh OCHOBHBIE MPHEMBbl INPUTOTOBJICHMS MOCTOSHHBIX U BPEMEHHBIX
[pernapaToB Uil MUKPOCKOTIUPOBAHUSI MUKPOOPTaHU3MOB;

— XapakTepu30BaTh OCHOBHBIE TPyl MUKPOOPTaHU3MOB 10 MOP(OJIOTHIECKUM
1 OMOXMMUYECKUM IPU3HAKAM;

— TO0Jb30BaThCS JJAOOPATOPHBIM 000PYIOBAHUEM U MTOCY/IOM;

— paccuMThIBaTh KOHIIEHTPAIMHU PAaCTBOPOB;

— co0mroaaTh npaBuia 0€30MacHoi paboThI IPU MPOBEJIEHUN OTIBITOB.

Obyuarowuiics noay4um 603MONCHOCb HAYYUMbCA!

— COIOCTaBIISATH  OKCIIEPUMEHTAIbHBIE M TEOPETHYECKHE  3HAHUS  C
OOBEKTUBHBIMH PEATHSMU KU3HU;

— npuemam  paboTel ¢ uHGpoOpManmued  OMOJIOTMYECKOrO0  COJEp KaHMS,
IpeJICTaBICHHON B pa3Hoil opme (B BUIE TEKCTa, TAOJUYHBIX JaHHBIX, CXEM,
rpadukoB, hoTorpaduit u Ip.) U KPUTUUECKOTO aHATU3a UHPOPMAIIUK;

— IUIAHUPOBaTh Y4YeOHOE HCCIENOBAaHUE WIM HPOEKTHYI0 paboTy C ydeToM
NOCTaBJICHHOW 1enu: (HopMyIHpoBaTh NMpoOIeMy, TUIIOTE3y U CTaBUTh 3aJauu
UCCIIEIOBaHMsI, BBIOMpPATh a/leKBaTHO IOCTABJICHHOM LENIU METOABI, JeNaTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEOBAHMS U MPOEKTHON A TENbHOCTH;

— paboTaTh B TIpyIIE CBEPCTHUKOB IPHU DPEIICHUU IO3HABATENIbHBIX 337ay B
o0nacTi OHWONIOTHH, BBHICTPAUBAHUS KOMMYHHKAIIMH, YYHUTHIBAas MHEHHE
OKpY’KaIOIUX, U aJeKBaTHO OIICHUBATh COOCTBEHHBIN BKIIAJ B JAESITEIHLHOCTD
TpYTIIbL.

2.13. ®opMbl UTOrOBOIl aTTeCTAMU. MHHU-KOH(EPEHIUS M0 3aIuTe
MIPOEKTOB, MPE3eHTAIM (CaMOIPE3EHTALINSI) MPOSKTOB 00YYaIOIINXCS.



1. YueOHbIi muian
3.1. Ilepeyenn pa3aesioB, TeM.
BBonHoe 3aHsTHE.
N3yuyenue mopdosaorun MUKpOOpraHU3MOB.
CaHUTapHO-MUKPOOHOJIOTMYECKOE HCCIIEIOBAaHUE BO3TyXa.
[IpencraBienne Moay4YeHHBIX PE3YJIbTATOB.

el NS

3.2. Kosim4yecTBO 4acoB MO KaKIA0H TeMe ¢ pa30MBKOM HA TeopeTHYeCKHUe
U NPaKTHYeCKHUe.

Ne |Ha3zBanmue pa3aesia, Tembl | KosimuecTBO yacoB @opMbl aTTECTAUN/ KOHTPOJISA
/1 Bcer | Teopu | IIpakTuk
0 1 a
1. [BBoganoe 3ausTHE. 4 2 2 Hucrpykrax o TEXHUKE
0e301MacHOCTH, IIPOTOKOJI
nmabopaTopHON PabOTHI
2. |U3yuenue mopdonoruu 4 0,5 3,5 [IpoTokon nabopaTopHOit pabOTHI
MHUKPOOPTaHU3MOB
3. |CanurtapHo- 3 0,5 2,5 [IpoTokom nuccienoBanus
MUKpPOOHOJIOTUYECKOE
MCCIIeTOBaHKE BO3/lyXa
4. [[IpencraBnenue 1 - 1 [Ipe3enTanus nmpoekra
MOJTy4YEHHBIX PE3yIbTAaTOB.
HToro 12 3 9

IV. Conep:xxaHue u3yuaemMoro Kypca

4.1. Kparkoe onucaHume TeM NpPOrpaMmbl (TEOPpETHYECKHX M
NPaAKTHYECKUX BUAOB 3aHATHI C YKa3aHHEM 4acoB).

Tema 1. BBoaHoe 3ansiTue. 4 yaca.

Teopus (I yac): MukpoOHOJIOTHSI — HAYKa O MUKPOCKOITUYECKUX OpraHU3Max.
OObekThl MuKpoOHOJoruu. OOCYyX AEHHE CYIIECTBYIOIIMX M MEPCHEKTUBHBIX
oOnacTeil NpUMEeHEeHHs] MUKPOOUOIOTMYECKUX UCCIIEJOBAaHUM.

Ha3znauenne u (yHKIMOHMPOBAaHME MHUKPOOMOJIOTMUECKOW JIabOpaTOpHH.
JlaGopatopHoe 00OpyJOBaHME: NPUMEHEHHE, Ha3HAYeHHE, MPUHLMUIBI pPabOTHI.
MeTtoasl paboTel ¢ MUKpoopranu3sMamu. [IpuroroBiaeHre nutaTenbHbIX cpel AJs
MUKpoopranusmoB. Crepunuzanuss mnocyabl U oOopyaoBaHus. TexHuka
0€30macHOCTH MPU pabOTe B MUKPOOUOIOTHYECKON TaO0OpaTOpUH.

Ilpaxmuxa (3 waca):

Keiic «BBenenne B SKCHEPUMEHTAIBHYIO JEATEIBLHOCTHY» - OOCYKIICHHE
3aJlayy Kerca, COCTaBICHHE CXEMbI SKCIIEPUMEHTA.

PeanuszanmoHHblli  dTan  kenca «BBeaeHue B DKCIEPUMEHTAIBHYIO
nestenbHoCcThy: JlabopaTopHas pabora «KynbTUBHpOBaHUE OAKTEPHUIM HA KUIKHUX
Y TUIOTHBIX MUATATEIBHBIX CPEAAX)»

Tema 2. U3yuenue Mmop¢ 010 MUKPOOPraHu3MoOB. 4 yaca.
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Teopus (0,5 uaca): Knaccubukarysi MUKpOOPTaHU3MOB B 3aBUCHMOCTH OT
dbopMbl U B3aUMHOTO pACIOJOXKEHUS KIETOK. Tumbl crnopooOpa3oBaHus Yy
Oaktepuii. U3yuenue mopdosioruu 6akTepuid.

Ilpaxmuxa (3,5 uaca):

PeanuzanuoHHblli  3ran  kenca «BBeaeHue B OKCIEPUMEHTAIBHYIO
nesTenbHoCcThy: JlabopaTtopubie paboTel «lIpuroroBieHue mnpenapaTroB KIETOK
MHUKPOOPTraHUu3MOB», «OKpallluBaHHE MHKPOOPraHW3MOBY», «OKpalluBaHUE CIOP
OaxTepuity, «Mopdomorust GakTepuin».

Tema 3. CaHuTapHO-MHMKPOOHOJIOTHYECKOE HCCIeJOBaAHUE BO3ayXa. 3
yaca.

Teopus (0,5 uaca). TlonstTrne O OMOJIOTHMYECKOW KOHTAMHHAIIMH OOBEKTOB
okpyxarouieid cpeapl. OtO0p mnpod s CaHUTAPHO-MHUKPOOHOJIOTHUECKOTO
uccinenoBanus Bosayxa. OnpejeneHue KOHTaMUHALMM BO3JlyXa MeETOAaMu
CeMMEHTAIMU U (PUIBTPOBAHUS.

Ipaxmuxa (2.5 uaca):

Peanuzanmonnsiii u  HaOmomaTenbHBIM dTambl  Kedica «BBegenue B
DKCIIEPUMEHTAJIbHYIO  JeATeNbHOCThY: JlabopatopHass pabora «M3yueHue
OakTepraIbHONW 00CEMEHEHHOCTH BO3TyXa». [1oroToBKa mpe3eHTaluu mo UuToram
UCCIIEIOBAHMUS.

Tema 4. IlpeacraB/ieHue MOJy4eHHbIX pe3yJabTaToB. 1 yac.

Ilpaxmuxa (1 uac):

OKCIIEpTHBIN JTal Kelica « BBeieHne B OKCIIEPUMEHTAIBHYIO €S TEIbHOCTDY:
3amura NpoeKTa Ha MUHU-KOH(EPEHIU Y.

V. Kommiekc OPraHM3allMOHHO-IEIATOTHICCKUX yCJIOBHﬁ

5.1. Kanengapuslii yueOHblii rpadux (mpuioxenue 1 k mporpamme)

5.2. PecypcHoe obecnieueHHe MPOrpaMmabl:

- MaTepHUAJILHO-TeXHUYECKOoe o0ecneuyeHue

Jns mpoBeneHUsl JIEKIUA W MHUHU-KOH(PEPEHIMU TPEAYCMOTPEH KaOWHET,
OCHAIIICHHBIN KOMITbIOTepHOH TexHuKou, He MeHee 1 1K Ha aByx oOydaromuxcs,
MIPOEKTOPOM, HKPAHOM, MAarHUTHO-MAapKEPHOW JIOCKON, MAarHUTHO-MapKEpHBIM
baun-yapTom.

Jlabopatopubie  3aHsATHA  kypca  «OCHOBBI ~ MHKPOOHOJIOTHYECKHUX
WCCJICIOBAHMI» TPOBOJATCS B Y4eOHOM JabopaTropuu, MpeaHA3HAYCHHOU ISt
MOJITOTOBKH U MPOBEJECHUSI MUKPOOUOJIOTHYECKUX uccienoBanuii. O6opyaoBanue
U TexHuKa paboT B ydeOHON JabopaTopuu JODKHBI COOTBETCTBOBATH
TpeOOBAHUSIM, TIPEABSIBIAEMBIM K MPOU3BOJCTBEHHBIM U JIPYTUM J1abOpaTOPHUSIM
COOTBETCTBYIOILIETO MPOGUIIS.

B cocraB yueOHOI sabopaTopuu BXOJAT: KOMHATa JUIsl HMCCIEAOBaHUM-
3aHSATUN; aBTOKJIaBHAs (CTEPUIIM3AIMOHHAs ); MOEUYHast, 000pYI0BaHHAS ISl MBIThS
MOCY/Ibl; TIpenapaTopckas, TJie MPOBOMAST MOJATOTOBKY Ja0OpaTOPHON MOCYIbl U
XpaHsAT MUTATEIbHBIE CPEbl; MaTepuaibHas KOMHATa — JJii XPaHEHHs 3aIacoB
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pPEaKTUBOB, TOCY/IbI, almapaTypbl, TPUOOPOB, XO3AUCTBEHHOTO WHBEHTaps. Jlis
NPOBEJCHUS TIOCEBOB, CTEPWIBHOW pA3JIMBKU Cpel W JAPYyrux paboT c
COOJTFO/ICHUEM TIPaBWJI ACENTUKHA B TIOMEIICHHUH JJIsl MCCIICJIOBAHUN YCTaHOBIICH
OOKc-TamMuHap.

Y4eOHO-METOAMYECKUE CPECTBA O0yUCHUS:

[IpumeHsieMoe Ha 3aHATUAX JUIAKTHYECKOE M YIeOHO-METOAMYECKOE
o0ecriedeHre BKIIIOYAeT B CeOs AIEKTPOHHBIC YICOHUKH, CIIPABOYHBIE MAaTEPHAIIBI
W CcUCTeMBbl wucrmoib3dyembix [Iporpamm, WHrepHeT, paboume TeTpagu
O0yJaroITIXCsl.

- crenraJbHoe 000py10BaAHUE:!
bokc abakrepuanshoit BAB IILP-"Jlamunap-C"
bans-tepmoctat BogsHass WB-4MS
Tepmoctart «TC-1/80 CITY»
Cyxosxapooii mkad «Binder ED 53»
Crepunuzatop (aBToknan) «TUT-2340MK»
MukpoBoJIHOBAs €Y
[eiikep-unkyoarop «BioSan ES-20/60»
Ananmntnueckue Becol «'A & D" HR-100AZG»
. [Ipubop BakyymHoro ¢uiastpoBanus [IBD-47
10 Mukpockon ouonorndeckuii «Leica DM2500»
11.Muxkpockonsl «Mukpomen 1 Bap. 3-20» (6 mt.)
12. ABTOMaTHYECKUE MUMIETKN 1 HAKOHEUHUKH JJI HUX
13.1ITaTUBBI-MIOICTABKY ISl aBTOMATHYECKHUX MMUTIETOK
14 .TTpombIBasIKK
15.ITpoOupku, kKoa0Obl, yamiku IleTpu, MOKpOBHBIE U MTPEAMETHBIE CTEKJIA,

XUMUYECKUE CTAKAHbI, CEPOJIOTUYECKUE MTUTIETKH

16.1taTuBbI 111 IPOOUPOK
17.MukpoOHOJIOTHYECKUE TTETIH
18.CriupToBKH

CoNaRLDE

- HH(POPMAIHOHHO-METOANYeCKOe 0decnedeHne

HasBanue ®opMbI TexHosiorn | Meroasl u | Bosamoxubl | Texuuuyec | Popma
pa3neiia, TeMbl | OpraHM3anuu | NpHeMbI /1 Koe OTCJICKUBAHUS
yueOHbIX opraHmsan | padoTbI ¢ | AMAAKTHYe | OCHAILEH | M (puxcanun
/m 3aHATHI HHU YYaLUMHCA CKMii ue pe3yJIbTaToB
3AHATHI Marepuai 3aHATHS
1 BBoanoe Jlexmus, Tpamumon | _ Cropechbie [pesenraum | Komnetor | WMHCTpyKTax
3aHATHE. MIPAKTUYECKa | HbIE METOIBI 51, BUZIEO ep, o TEXHUKE
s paboTa TEXHONIOTHH | (ycTHOE TpoexTop | Oe30macHOCTH,
H3JI0KEHHE); KOHCIIEKT
— Harnsansie
METOJIBI
(meTox
JIEMOHCTpaLUH
, METOJ
HWJUTIOCTPALUii)
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N3yuenne Jlekmus, Tpamuimon | __ CrioB Buneo, Kommeror | Ilporokon
Mop¢omoruu CaMOCTOATEN | HbBIC ecHble Metogpl | IPC3CHTAL | €p, nmabopaTopHOA
MHKPOOPTaHU3M | bHasi paboTa | TEXHOJOTHI (yeTHOR u, TIPOEKTOp, | paboTHI,

OB B TIpymmax, | , W3TIOKEHHE) METoAMIecK | (IMImIapT | MPUTOTOBICHHUE
nmabopaTopHa | MPOEKTHBIC W€ YKa3aHUs | MarHUTHO | MHUKPOCKOIIMYEC
st pabora TEXHOJIOTHHA | — Mero | - KHX IpernapaToB

, AbL 7abopaTopH | MapKepHsI
TexHoyoruu | MTPOOIEMHOTO | ojf paGoTe i,
coTpyammue | OOydCHIs ¢nomacre
cTBa (qaCTH‘IHO: pHL,

TIOMCKOBBIH, (bOToaHHa

HCCJICAOBATEIILC par

KHu,

TI03HABATENIbH

oe

npoOieMHOe

U3JI0KEHHE)

CanurapHo- Camocrosare | TpamguiwioH | _ CroB Bureo, Kowmmetor | IlpoToxon

MHUKpOOHOJIOTHY | JbHas HbIE ecHble MeTopl | TPE3CHTAL | €p, nabopaTopHoOi

€cKoe pabora B | TEXHONOTHH | (voryoe u, TIPOEKTOp, | paboTHl,

HccIIeJOBaHHE rpymmax, , ) MeToAMdecK | (IMImIapT | MPUTOTOBJICHUE

BO3/yXa 7mabopaTopHa | MPOEKTHBIC W€ YKa3aHHs | MarHUTHO | MHUKpPOOHOJIOTHY
st pabora TEXHOJIOTHH | — Mero | - €CKUX II0CEBOB

, AbI 7mabopaTopH | MapKepHBI | Ha
TexHoyorky | HPOOIEMHOTO | o pabote 1, arapu30oBaHHYIO
cotpymmde | O0yueHus ¢domacte | cpeny
CTBa (coobaromiee pBL,

H3JI0KCHUE C (bOToaHHa

3JIEMEHTaMHU par

MIPOOJIEMHOCTH

,

JIMAIOTHYECKO

e TpobiaeMHoe

U3JI0KEHHE,

METO/] KEWCOB)

Ipencranenne | Koudepenmws | ITpoektsie | _ CrioB [pesentamm | Kommetor | IIpesenTarust

TIOJTYYCHHBIX TEXHOJIOTUH €CHBIE METOJIBI u €p, IIPOCKTa

PEe3yJIbTaTOB. , (Gecera, HPOEKTOP,

TEXHOJIOTHHI HCKyCCHs); ¢GrmmaapT
COTpyIHMYE MarHuTHO
CTBa - Harnsa -

JHbIE METOJbI MapKepHbI

(meron i,

JIEMOHCTpaIuit dromacre

); pBL,

— Meto ¢oroarma

JIbT par

POOIEMHOTO

oOydeHus

(coobmaromiee

U3JIOKEHHE C

DJICMCHTAMHU

MPOOIEMHOCTH

,

JIMAJIOTUYECKO

e mpobiaeMHoe

U3JI0KEHHE)
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@®opmMbl ¥ BUIbI KOHTPOJIS

Jluacnocmuxa sghghexmuenocmu odpazoeamenvrnozo npoyecca.

[lo uroram mpoBeneHHs] Kypca MPOBOJAUTCS MUHHU-KOH(EPEHIIMS IO 3allUTe
MIPOEKTOB, HA KOTOPOW oOyuaroliuecs MpeiCTaBisIOT CBOU MPOEKTHI. Pe3ynbTaTsl
KOHTPOJIsI GUKCUPYIOTCS B IMATHOCTUYECKOM KapTe.

Ouenka ypoeneil 0c60eHuss MOOYiA

Kpurtepuu olieHKH YPOBHEH OCBOCHHMSI MOJTYJICH:

YpoBHHU ITapamerpbl Ilokazartenu
Boicokmii Teopernueckue OOyyaromuiics r1IyOOKO M BCECTOPOHHE YCBOWJ MPOOJIEeMYy;
YPOBEHb 3HAHUS. YBEPEHHO, JIOTMYHO, IOCIEA0BATENbHO M I'PAMOTHO M3J1araceT
(80-100%0) MaTepuai;  yMelo  OOOCHOBBIBAET W apryMEHTHPYET
BBIJIBUTAaEMBbIE UM HJIEH; JIeNaeT BBIBOABI U 00OOIICHUS;
CBOOOHO BJaJIeeT MOHATHUSIMHU.
[IpakTnueckue Crioco0eH MPUMEHSITh MPAKTUYECKHE YMECHHUS U HaBBIKH BO

YMCHHS U HAaBbIKH.

BpCMs  BBIIIOJHCHUA CAMOCTOATCIBbHBIX SaﬂaHHﬁ. Pa60Ty
BBITIOJIHACT C CO6JHOI[€HI/ICM IMpaBHUJI TCXHUKU 6C3OHaCHOCTI/I,
AKKYpAaTHO, JOBOJUT €€ 10 KOHIIA. MOo3KeT OLlEHUTh PE3YJIbTATHL
BBITIOJIHCHHA CBOCTO 3aJaHHA WM OaTb OLICHKY pa6OTI>I CBOCT'O
TOBApHUIIaA.

Cpennmnii
YPOBeHb
(50-79%)

Teopetnueckue
3HAHUA.

Tema packpbiTa HEJOCTATOYHO YETKO U TIOJHO, TO €CTh
oOyJaronuiicss ocBouj MpoOaeMy, MO CYIIECTBY M3JIaraeT ee,
HO JIONMYCKAeT HECYIIECTBEHHbIE OIIMOKM W HETOYHOCTH;
c1abo apryMeHTUPYET Hay4yHbIC MOJOXKEHHS; 3aTPyTHSETCS B
(GbopMyITUpPOBaHUHU BBIBOJOB U O0OOIIECHHI; YACTUYHO BJIAJICET
CHCTEMOU TTOHSITHH.

[IpaxkTrueckue

YMCHHS U HaBbIKH.

BﬂaneeT 0a30BLIMM HaBBIKAMH H YMCHHAMH, HO HE BCCria
MOXET BBIITOJHUTH CAMOCTOSITEIBHOE 3aJaHne, 3aTPYAHACTCS U
IPOCUT MOMOoUIH neaarora. B pabore nomyckaer HEOPEKHOCTbD,
JIeNlaeT OIMOKH, HO MOXKET YCTPAaHUTh UX IOCIE HaBOASLIMX
BOIIPOCOB WJIM CaMOCTOATeNIbHO. OLEHUTh Pe3ysbTaThl CBOEH
JIeSITEIbHOCTH MOJKET € IOJICKa3Koil rmeaarora.

Huskui

YPOBEHb

(MeHbLIE
50%)

Teopetnueckune OOyuaromuiics He YCBOWJ 3HAUMUTEIBHOW YacTH MNpPOOJIEMBI,

3HAHUS. JIONyCKAaeT CYIIECTBEHHbIE OMIMOKM M HETOYHOCTH IpU
pPacCMOTPEHUM €€; HE MOXKeT apryMEeHTHUPOBATh HayyHbIE
MOJIOKEHUS; He (OpMYJIMpPYeT BBIBOAOB M 0000IIEHUI; He
BJIa/I€€T NOHATUWHBIM aNapaToM.

[IpakTnueckue Bnageer MUHMMalbHBIMM  HA4aJbHBIMM  HaBbIKAMH U

YMEHUS Y HAaBBIKH. | YMEHUSAMH. Y4Yalluics CcHocoO€H  BBIMOJHATh  KaKAYIO

ONEPALMIO TOJIBKO C MOJCKA3KOM Iearora Wik ToBapuiei. B
pabote gomyckaeT rpyoble OLIMOKHM, HE MOXET UX HaWTH HX
Jaxe nocie ykasanus. He cmocoGeH caMOCTOSATENBHO OLIEHUTh
pe3yJbTaThl CBOEH PabOTHI.
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Ceoonasn mabauya pe3yibmamos o0yuenus
no 00NOHUMENbHOU 00ULe00Pa308amenbHOll NPOZPAMME
«OCHOBbL MUKDPOOUOSI02UYECKUX UCCTIE006AHUIL)

[Tenaror mom. obpazoanus Mkko H.B.

rpymma Ne
OrneHka Htorosas oueHka
No 0)4| O1ieHKa TEOPETUYECKUX H
. MPAKTUYECKUX
/1 oOyuatomerocs 3HAHUU .
YMEHHI U HAaBBIKOB

1.

2.

3.

4,

S.

6.

7.

Iloxkazamenu oceoenusn 00OnoJIHUMENbHOU 00ULE00PA306AMETbHOU NPOPAMMBL

YpoBHU 0CBOEHHS TPOrpaMMel (B %):
Huzkuit

Cpennuit
Bricoknit

V1. Chnucok Jmreparypsl

Cnmcok ucnoab30BaHHOM JIMTEPATYPHhI: (115 IeJarora)
benosa T. I'. MccnenoBarenbckass UM IMPOEKTHAs ACATEIBHOCTh YYalllUXCS B
coBpeMeHHOM oOpa3zoBanun // W3Bectuss Poccuiickoro rocymapCcTBEHHOTO
negarorudeckoro yuuepcurera um. A.W. I'epuena, 2008. — Beimyck Ne 76-2. —
C.30-35.
bykaroB B.M., EpmioBa A.Il. HeckyuHbie ypoku: 0OCTOSITENIbHOE H3TI0KEHUE
COLIMO/UTPOBBIX TeXHONOrui oOyuenus. Ilocobue nns yuurened (UMUMKW,
MaTeMaTukH, reorpadun, ononoruu u xumuu. — CII0.:[llkonbHas nura, 2013. —
240 c.
I'ycee M. B. MukpoOuosorus: Y4eOHUK JyIsi CTyA. OWOJ. CreluaibHOCTeN
By30B / M.B. T'yces, JI. A.MuneeBa. - 4-¢ usna., crep. - M.: U3ngarenbckuit
neHTp «Axkaaemusi», 2003. - 464 c.
Kysuenos WM. H. HaywyHoe wuccienoBaHue: METOAMKA IPOBEACHUS U

opopmnenune. — M.: Mznatenpcko-toproBas koprmopamus «JlamkoB u Ky,
2004.

. JlabopaTopHbIil MpakTUKyM MO auciuiinHe «OCHOBBI MUKPOOHOJOTUNY» TIO

nampasieHuto 100800 «ToBapoBenenue» st moAroToBku O6akanaBpos / Cocr.:
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N -

10.

Jleonoa U.b. . — M.: ®I'bBOY BIIO «Poccuiickuii 3KOHOMUYECKUI
yHuBepcureT uM. ['.B. IInexanosa, 2012. — 87 c.

Mertonsl o6mieit 6aktepuosioruu / [lep. ¢ anrn./Ilox pen. d.I'epxapara u ap. —
M.: Mup, 1984. — 472 c.

MukpoOuonorus: METOAMYECKIEe PEKOMEHAIMU K JTJA0OPATOPHBIM 3aHATUSM U
KOHTPOJIb CaMOCTOSITeNIbHOM paboThl cTyleHToB / ABT.-cocT. B.B.JIbICak,
P.A.KennakoBa. - Mu.: BI'Y, 2002. - 100 c.

[TpynToBa, O.B. JlabopatopHsblil mpakTHKyM 10 0011ei mukpoouonoruu / O. B.
[IpynroBa, O. H. CaxHo ; Bnagum. roc. yH-T. - Bnagumup : W3nso Bal'y,
2005. - 76 c.

OmkoB A.H. VYuyeOHble NpOEKThI HAa MaTepHUalle €CTECTBEHHOHAYYHbBIX
nuciurinH. M3 merogmueckoro omnbita mnporpammbl  «lllkomenas Jlura
POCHAHOY. — CI16.: IlIkonsnas aura, 2015. — 106 c.

Cnucok pekoMeH1yeMoii JTUTepaTypbl: (1711 00yJaromuxcsi U pOAUTEIIei)

. beruna B.I'. [lyremectBue B cTpany Mukpo6oB. M.: Mup, 1976. - 271c.
. Byxap M.U. Tlonynsipao o mukpoobuonoruu, M.: 3uanue, 1989. - 62c.
.I'ycee M. B. Mukpo6uomnorus: Y4eOHUK miig CTyA. OMOJ. CHEeIUaIbHOCTEH

By30B / M.B. I'yces, JI. A.Muneesa. - 4-¢ u3f., crep. - M.: MI3naTenbckuit EHTP
«Axagemus», 2003. - 464 c.

. Kpaii¢ I1., Kprou 1. OxotHuku 3a mukpodamu. bopb0a 3a xu3Hb: (1IepeBo ¢

anrmiickoro)M.: Hayka, 1987. - 431c.

.Ky3nenoe WM. H. Hayunoe wuccrmenoBanue: METOAWKA TMPOBEACHUS U

opopmiienne. — M.: M3gaTenscko-Topropas kopnoparus «Jlamkos u Ky, 2004.

.JleontoBny A. B., Kamaumxuna O. xa., O0yxoB A. C. TpeHunr

«CaMOCTOSTEIbHBIC UCCIICIOBAHMS IKOJIBbHUKOBY. — M., 2003.

. Mapmy3sosa JI.B. OcHOBbI MUKPOOMOJIOTHH, CAHUTAPUU U TUTUEHBI B TUIICBOM

npomsinuieHHocTd. - M.: UPI1O, Akagemus, 2000. — 132 c.

. Mukpobuomnorus: meroaudeckoe mocoodue mis 10-11 kmaccor/ A.W. Herpycos,

N.b. KoroBa.-M: bunowm. JIaboparopus 3nanuii, 2013.

. Mukpoo6uonorus: npaktukym aist 10-11 kmaccoB A.U. nerpycos, N.b. Korosa —

M.:BMMHOM, JlaGoparopus 3nanuii, 2013
PykoBOJCTBO K MpPaKTUYECKUM 3aHATUSIM 110 MHUKPOOHOJOTHH: Y4ueo.
nocobue/ [log pen. H.C. Eropoa — M.: U3n-Bo MI'Y, 1995. — 224 c.
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VII.

Ipuioxenus

Ilenaror: MUkko H.B.
KonuuectBo yueOHBIX Henenb: 1
Pexxum nipoBeieHus 3aHATUM: 3 THA 10 4 aKaJIeMUYECKHUX Jaca

IHpuiaoxenue 1

Kanenaapubiii yueOHbIid rpaguk

No | Meca | Uuc | Bpems ®dopma Kon | Tema 3ansitus MecTto ®dopma
n/ | o J10 npoBene | 3aHATHA -BO MpoBeNeH | KOHTPOJIS
i HUS Jac ust
3aHATHUS OB
1. | mexab | 26 10.00 - | Jlekrus, 4 BBognoe buoksant | MHCcTpykTax mno
pb 11.40; MpaKkTUYecKast 3aHsTHUEC. yM, Kao. TCXHHUKE
12.10- pabora 120 0e30MacHOCTH,
13.45 KOHCIIEKT
2. | mexab | 27 10.00 — | Jlekuwus, 4 Uzyuenue buoksanr | Ilporokoxn
pb 11.40; CaMOCTOSITEIb Mopdoaorun yM, Kao. 1abopaTOpHOit
12.10- Has pabora B MHKpoopranmsM | 120 paborel,
13.45 rpyIIax, OB MIPUTOTOBJICHUE
JIa60paTOpHa MUKPOCKONINYCCK
5 pabora UX IpenapaToB
3. | mexad | 28 10.00 - | CamocTtosTen | 2 CanurapHo- buoksanr | IIporoxoxn
pB 11.40 bHas pabota B MHUKPOOHONIOTHY | YM, Kab. 1mabopaTopHO
rpynmnax, ecKoe 120 paborer,
n1abopaTopHa UCCIIEIOBAHUE TIPUTOTOBJICHHC
s paboTa BO3IYXA MHUKPOOHOIOTHY
CCKHUX IIOCCBOB
Ha
arapu3oBaHHYIO
cpeny
4. | nexab | 28 12.10- Koudepentms | 2 [IpencraBnenne | buokBauT | IIpesenTarus
jus 13.45 MOJTyYeHHBIX yM, Kao.
pe3yIbTaTOB. 120
HWroro: 12
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IIpunoxenue 2

Keiic «BBeieHHe B 3KCIIEPUMEHTAJIBHYIO 1eTeIbHOCTD)
(Ha maTepuaJie 1a00paTOPHOIi padoOThI
«Omnpenenenue 0aKTeprAIBLHON 00CEMEHEHHOCTH BO31yXa»)

Ilpoonemnaa cumyayus

JlabopatopHble pabOTHl Ha ypOKax MPEeAMETOB €CTECTBEHHOHAYYHOTO MK
BBITIOJIHSIOTCSL CTPOTO TI0 QITOPUTMY, IIpeajiaraeMoMy TremaroroM. HVHbIMu
cJ0BaMHu, J1abopaTOpHbIe PabOThl — 3TO MPUMUTHUBHOE MOBTOPEHUE JACHCTBUM MO
3aJJaHHOMY aJITOpuUTMy. Takoil moaxos yao0eH AJis regarora, Ho HU4ero He Aaét ¢
MO3UIIMH pa3BUBAIOLIETO 00yUeHHUs yuaiemycs. T.0., BBIIOIHEHUE 1a00paTOPHBIX
paboThl MO TIpPeAMETaM HE CBS3aHO B OOY4YCHHEM THIAM JACSITEIBHOCTH, YTO
MenraeT (GOPMHUPOBAHHUIO CAMOOTIPEACIICHHUS YUAIUXCs B OTHOIICHUHU K OYIyIIIM
npodeccusim.

Ileoazozuueckasn cumyayus

YpoBeHb kelica: J[aHHBIN KeC COOTBETCTBYET 1 U 2 YpOBHIO OrpaHUYEHHUI
(orpanuueHue 1-ro ypoBHSI — HCCIEIOBaHWE — MOUCK HH(MOpManuu, B T.4. B
WHTEPHETE; OTPAHUYCHUS 2-TO YPOBHA — YIIIyOJIE€HHOE UCCIIEIOBAHUE).

Mecmo Keiica 6 cmpykmype 00pa3oeamenbHoll RPOZPaAmMMbl
JIaHHBIN KEWC MO3BOJSET BOCCTAHOBUTH YYAIIUMCSI OCHOBHBIE OIPaHUYCHUS
IIPU MPOBEJECHUH JT1a00PATOPHO-UCCIEA0BATEIBCKUX PadOT.

Munumanvho Heo0X00uMblil ypoeeHs KOMNEemeH YUl
Jlns paGoThl Haj JaHHBIM KEHCOM HEOOXOIWM JOCTATOYHBIM YPOBEHB
OCBOCHMSI TIPEJIMETHOTO CoJiepkaHus npeamera «buonorus» 3a 6 kiacc.

Henu:

Mupoeoszzpenueckas:

— CamoomnpeneneHue y4YaIuxcs B OTHOIICHUU BO3MOYKHOM
npodeccruoHaIn3aIIH.
lIpooykmosast.

— Co3znmaHue MPEe3eHTAlUN U BBICTYTUICHHE Ha MUHHU-KOH(PDEPECHIINH YIAITHXCS.
ObpazosamenvHasi.

— OcBoeHHE OCHOB MPAKTHYECKOM IMMOCTAHOBKH YKCTICPUMEHTA.

— OcBoeHUE OCHOB IMPOCKTHOM IESITEIIEHOCTH.

3aoauu:
IIpeomemmnas:.
— IlomydyeHune 3HaHWIA O COBPEMEHHBIX METOJAaX MHKPOOMOIOTHICCKIX
HCCJIECIOBAaHUM.
Memanpeomemnas.

15



— BoccranosiieHue
OIMCaHHeE,

BBIIBJKCHHEC THUIIOTE3,
BBIIBHKCHUC T'MIIOTC3 U T.I[.)
— BoccraHoBneHue

IMPUHOUIIOB

paMKd  HMCCIIEA0BATENbCKOM  pabOThI
HKCIEPUMEHT, aHallu3 pe3yJbTaToB,

HAy4YHOU

paboThI

(mabmroneHue,

(MpaBAMBOCTS,

IPOBEPSAEMOCTb, YKOPEHEHHOCTh B HAYYHOU TPAJAULIMU U T.1.)
— TlorpyxeHue ydanuxcsi B CUTYallMI0 YKCIIEPUMEHTATBHOU IEeATEIbHOCTH.

Ilpeononazaemoie oOpazosamesnvHole pe3yibmamal
B pamkax pemieHHss mpeaIMETHBIX MNENArOTMYECKUX 3a/1a4 JIAHHBIA KEHC
MO3BOJISIET BBECTHM YYAIIUXCS B OCHOBBI IPAKTUYECKOM HCCIEN0BATEIBCKOU

JACATCIBbHOCTH.

Omanwi pearuzavuu

Keiic paccuntan Ha 12 4acoB 0JTHOBpEMEHHOM PabOTHI ¢ TPYIIION ydaluxcs B 8-

10 ygestoBeK.

JIOPOXHAA KAPTA MOJIVJIA

Otan paboThl

Llenp

Onucanue

[Limanupyemslid pe3yabrart

Bsenenue
14

O06ocHOBaTHL
aKTYyaJIbHOCTh
paboThl Haj
3aJ1auen Kerca

Pa30OuBaeMcs Ha rpymisl,
OCYILECTBIIsIEM cOOp U
aHaJIU3 UHQOPMAIIUH O
SBJICHUU OMOJIOTUYECKOM
KOHTaMUHAIIMHA 00BEKTOB
OKpY’Karollel cpebl 1
crocobax ee BbISBICHUS

[IpucBoenue 3agaun
Kelica

IloaroroBurenbH
BbIN

14

Hayuutbcs
IJIAHUPOBATH
DKCIIEPUMEHT

3HAKOMHUMCS C METOIUKOI
CaHUTapHO-
MUKPOOHOJIIOTUYECKOTO
MCCJICIOBAHMS BO3TyXa

Pa3paboTka cxembl
(naHa) SKCTIepUMEHTA

PeannzaiimoHHbIN
814

OCBOUTH METO/IBI
paboThI ¢
MUKpPOOPTaHU3MaM
u

OO0cyx1aeM TEXHOJIOTHIO
KYJIbTUBUPOBAHHS
MHUKPOOPIaHU3MOB,
TEXHOJIOTHIO
MUKPOKOTIMPOBAHUS
KJIIETOK
MHUKPOOPIaHU3MOB,
yauMmcs paboTath ¢
1a00paTOPHBIM
000opyI0BaHUEM C
COOITIO/IEHEM TEXHUKHU
0e30IacHOCTH;

YYUMCSI BBIPAIIBATh
OaKkTepuaIbHYIO
KYJIBTYpY, TOTOBUTH
MHUKPOIPENapaThl KJIETOK
Y TIPOU3BOJIUTH MX
OKpaIInBaHUE

BripaboTka ymenus
XapaKTepu30BaTh
Oaktepuii o
MOP(OIOTHUECKUM U
OMOXHUMHYECKUM
NpU3HAKaM

Ornpenenurpb

[TponzBoaum oTO6OP MPOO

Unentudukanus
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OakTepuaIbHYyIO BO3]1yXa, BEIpAIIHBAEM OakTepui,
00CEeMEHEHHOCTh OakTepuil, MPOU3BOAUM COJIepIKaIINXCs B
BO3/yXa B KaueCTBEHHBIN U BO3IYIIHOM cpejie
MTOMEIICHUSIX KOJIMYECTBEHHBIN aHAJIU3 | MOMEIICHUH; BBISBIICHUE
OHOKBaHTyMa pe3yJbTaTOB MaTOTEeHHBIX OaKTepuii;
METOIaMH pacyeT KOJIMYECTBEHHBIX
CeIMMEHTaluu U roKasarenei
bubTpOBaHUS OakTepHaIbHON
00ceMeHEeHHOCTH
BO3lyXa
Ha6monarenpasr | OdhopMuTh Ananuzupyem [ToaroroBka
i pe3yNbTaThl pe3ynbTaThl MPE3EHTALIMH MTPOEKTA
1y JKCIIEPUMEHTA HKCIIEPUMEHTA, TOTOBUM
oT4eT 0 pabote
DKCIEePTHBIN Kommynukanus ¢ OO6cyxnenue pesynbTaToB | [lomydeHa skcrepTHas
1y AKCHEPTHBIM paboThI HaJ 3a7aueid OIICHKa, pa3paboTaH
COOOIIECTBOM Keiica, pedaekcus mIaH-TpaduK

pE3yJIbTaTOB

JlaJIbHENIIEN peann3aun
(10 KenaHuIo
YYaCTHHKOB PabOTHI).
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