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IosicHuTEIbHAS 3aIIHCKA

HporpaMn/}a Kypca BHEYPOYHOI JIeSTeJIbHOCTH €CTeCTBEHHOHAYYHOM HAIIPaBJICHHOCTH 3aHUMAaTeNbHasI
Ouonorus. MukpoOHOIOrHsS OPHEHTHPOBaHA HAa MOOYIK/ICHHE YUYalIUXCsl K HAyYHO-HCCIEN0BaTEIbCKOM
JEATENBHOCTH, MEPCIEKTUBY MPO(UIBHOrO HM3ydeHHs OMOJIOTHH B CTaplieM 3BEHE M BO3MOMKHOCTHU
BEIOOpA B OyAymieM npodeccuu, CBI3aHHOH ¢ MEKPOOHOJIOTHEH.

AKTYyaJIbHOCTbD.

B nacrosimee BpeMs Bce O0JIBIIYIO aKTyaIbHOCTh IPHOOPETAIOT UCCIIEAOBAHUS B 00JIACTH
Mukpobuonorun. C HOMOILIBI0 MEKPOOPTaHU3MOB OCYIIECTBIIFOTCS BAKHBIE IIPOU3BOICTBEHHEIE
IPOIIECCHL: XIeO0NeUeHNE, U3TOTOBIICHHE KBaca, BUHO/IENHE, IPOM3BOICTBO OPraHHYECKUX KHCIIOT,
(epMeHTOB, NMIEBBIX OEIKOB, TOPMOHOB, aHTHOMOTHKOB X MHOTHX JPYTUX JIEKAPCTBEHHBIX
npenaparoB. B coBpeMeHHOM MHpE IIPOCTO HEOOXOAUMO UMETh Ga30BbIE 3HAHMS O OHOJIOTHYECKON
6e3onacHocTH. HaMm BaskHO OBITH YBEpEHHBIMH B Ka4€CTBE MIPOIYyKTOB, BObI, BO3AyXa. MBI IOIKHEI
3HATh, KaK 3alIUTHTH €05 OT HAaTOrC€HHBIX MUKPOOPTaHH3MOB ¥ B3STh HA BOOPYKEHHE HOJIE3HBIX
Hay4noe nmo3nanue >KMBOM IPUPOJIBI — OJTHA 3 OCHOBHBIX 3371a4 00yYeHHs U BOCIIUTAHMS IIKOIEHHKOB.
U3BecTHO, uTO paboTa ¢ ONTUYECKHMMHE IPUOOPaMH, IPEATIONAralolIas yriiyOJIeHHOE N3y YEHHE
MHKDPOOPIaHM3MOB, BEI3BIBACT Y AETEH 0COOBIH HHTEpEC K OUOIOTHH, GOPMUPYET UCCIIEN0BATENBCKAE
HaBBIKH, PACHIUPSET TOPHU3OHTHI BOCIPUATHS MHpA.

VuuTHIBas HCCIEA0BATENBCKUH ITOTCHITHAN YYalIUXCsl, MX CTPEMIICHHE K M3y4YEHHIO HEM3BEJIAHHOTO, C

OJIHOM CTOPOHBI, M OOJIBLIOE MOJIE AEATENBHOCTH, KOTOPOE IIPEIOCTABIISIET HayKa MUKPOOHOIIOTHS, C
JPyroH, aKTyaJlbHOCTh IPOrpaMMEI « 3aHHMaTelIbHasl OHoNorHst. MUKPOOHOIOT MUY HE BEI3LIBAET :
COMHEHHI.

Hacrosimast mporpamMma cocTaBlieHa Ha OCHOBE CJICIYIOIHX HOPMATUBHBIX OKYMEHTOB:

J DejiepalibHBINA TOCY IAPCTBEHHEBIH 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOIO O0IIEro 00pa3oBaHus
(yTBepx/eH npukasoM MunucTepcTBa oOpazoBanus H Hayku Poccuiickoit @enepanuu ot 17 gexabps
2010 r. Ne 1897)

. Denepanbnbiii 3akoH Poccuiickoit ®eneparuu or 29 gexabps 2012 r. Ne273-03 «06
obpazoBanuu B Poccuiickoit ®enepariumy»
® KoHrenuus pasButus IONONHUTENFHOTO 00pa3soBaHUs [CTEH, YTBEPIKIEHHAsS PACTIOPDKECHIEM
[IpasurenscTBa Poccuiickoit ®enepanuu ot 4 centsiops 2014 r. Nel1726-p.

. [lpukas Munucrepctsa obpazoBanust u Hayku P® or 29 asrycra 2013 r. Nel008 «O6
yTBepxkaeHun Ilopsjka oOpraHmsalMd M OCYIIECTBICHHMS 0Opa3oBaTENBbHOW IESATEILHOCTH IO
JIOTIOJTHATEILHEIM 001e00pa30BaTeIbHBIM IIPOTPAMMAaM).

o Meronuueckue peKoOMeHJalUH 110 POSKTHPOBAHKIO BHEYPOUHOH AESITEIBHOCTH
ot 29.01.2021 r. MunucTepcTBO 00pazoBanus u Hayku P,

Iens xypea: GopMEpOBaHHE LENOCTHOTO MPEACTABICHASL O Pa3HOOGPA3HH MMKPOOPraHU3MOB, HX
POJIH B XXH3HA Y€JIOBEKA U IPUPOJIL, @ TAKIKE Ha OCBOEHUE METOIOB UCCIICIOBAHMS MUKPOMHUPA.

3anayu kypca:

1. Pacimputs Kpyrosop yyamuxcst B 061acTi GHOJOTHYECKHX JACIAIUIHEL



2.Pa3BuBaTh mpueMbl padOTHl HAYy4HO-HUCCIIEAOBATENLCKOM JESITEILHOCTH;

2: Yuuth paboTaTh C HAYYHBIM TEKCTOM, BBIICTSTh  OCHOBHBIC COBPEMEHHBIC IPOGIEMBI
MUKpOOHOJIOTUH;

3. Pa3BuBath npeacTaBICHNUE yYalMXCs O 3HAaYCHUH MUKPOOHOJIOTHH B KH3HH YEIIOBEKA;

4. Hcnone3zoBate (yHIaMeHTaIbHBIE OHOJOTHYECKHE TIPEJCTABICHHUS B HCCIIEIOBATEINLCKOMN

JIeATeIBHOCTH JUISl IOCTAHOBKH U PEIIEHUS HOBBIX 33]1a4;

3. CdopmupoBats yMeHHE OOBSICHAT pe3yIbTaThl MUKPOOHOIOTHIECKUX SKCIIEPUMEHTOB;

6. VYcoBepieHCcTBOBATh HABBIKU paboThI ¢ 1a00PaTOPHEIM 000PYI0BAHHEM.

HoBu3na y4eOHO# mporpamMMabl:

OrinunuTeIbHON 4YEPTOH NIporpaMMBbl SIBISIETCS TO, YTO B CHUCTEME JOMOJHHTENHLHOTO 00pa3oBaHMsI
nerei HEJIOCTaTOYHO IIpOrpaMM C JAHHOH TeMaTHYeCKOW HalpaBIeHHOCTHIO. 3yueHuio
MHKPOOPIaHM3MOB B IIKOJBHOM Kypce OHMOJOTHMH OTBOAUTCS HE3HAUUTEIHHOE KOJHYECTBO BPEMEHHU.
ITorpebHOCTE B crienUanicTaXx B 00JaCTH MHKPOOHOJIOTHH C KaX/IBIM TOJIOM PAcTeT, MO3TOMy 0oiee
yIIyOJleHHOEe M3ydYeHHE JaHHOTO pasjiela MOMOXET ydaluMmcs B MPO()ECCHOHAILHON OpHEHTAIuH,
BBIOOPY NpodecCHOHATIBHOM TPaeKTOPHUH 00yUYEHHSI.

IIporpaMMa paccuMTaHa Ha HCIHOJIB30BAHHE METONOB KOMAaHJHOM paGoThl, MOHMCKa MPOOIEMHBIX
BOIIPOCOB, OPHUEHTAIMIO Ha pe3yibTaT B 3aJaHHBIX YCJOBUSAX, IPAKTHYCCKOE BBIIOJHEHUE
IOCTABJICHHBIX 3aJ1a4, aHalu3 M O0OOIIEHHE OIbITa, IOArOTOBKA HCCIICIOBATEIBCKHX IMPOEKTOB B
pamMKax BHEYPOUHOH JEATENEHOCTH. OTO HEU30€KHO HM3MEHHT KApTHHY BOCIHPHSTHS YYallUMHUCS
€CTECTBEHHO-HAYYHBIX [IHCLHIUIMH, NIEPEBOJA MX M3 Pa3psia yMO3DHUTEIBHBIX B Pa3psyl IPHKIA/IHBIX.
Taxke HHTEpakTHBHAS NEATEIBHOCTh B  KPY)KKE€ CTaHET XOPOILIMM HOJCIOPHEM Ui YYEHHKOB B
JaIbHEeHIIeM M3yYeHHH HOBBIX pasjiesioB Ouonoruu. Kpyxox Takoil HampaBIeHHOCTH 0O0eCIIeYuBaeT
pean3anuio MPUHIKIIA KOMIUIEKCHOTO II0X0/a K 00yUYEHHIO H IIOBBIIICHHIO €r0 3 (HEKTUBHOCTH.
Mukpo6uoorks Mo-MpeXHEMY OCTaeTCs MOJOJOH HAyKOM, II09TOMY €CTh MHOIO IpaHell IpejMera,
KOTOPBIE IIPEICTOUT UCCIIEIOBATb.

Ilenarornyeckasi HEHHOCTH MPOrPAMMBI ONPENIEIACTCS TEM, YTO PE3YIHTAT O0YUYEHHS COOTBETCTBYET
IeJISIM | 33/1a4aM, KaXJIbli peOEHOK II0Ty4aeT IPpaBo Ha IOJyYeHHE JIOMOJIHUTEILHOrO 006pa3oBaHus B
3aBHCHMOCTH ~ OT €r0  HHAMBUIYIbHBIX OCOOEHHOCTEH M BO3MOXHOCTeH. Peamusyercs
HCCIIeIOBATEILCKUN MOTCHIHAN YYAIMXCs, a TAK)KE CO3JAIOTCS YCIOBHS JUISL MX CaMOpeaH3alliH.
BaxHbM acmekToM SBJISETCA KOJUIEKTHBHOE COTBOPYECTBO YYHTENS M YYEHHKOB, YTO MO3BOJSET
(opMupOBaTE 1EMOKPATHYHBIE, HAPTHEPCKHE OTHONIEHUS MEXK Ty B3POCIBLIMA H JETHMH.

K 1neHHOCTHBIM OpHEHTHDAaM COAEPIKAHHS Kypca OTHOCHTCSI TO, YTO y4alllie B NPOLECCE H3YUCHHUs
MHKPOOHONIOrHH (OPMHDYIOT TMOHMMAHHE O HEHHOCTH XH3HH BO BCEX €€ MPOSBICHHSX, Gepst BO
BHUMaHHE IIEHHOCTh, YHUKAJILHOCTh U HEIIOBTOPUMOCTH BCEX JKUBEIX OOBEKTOB.

Ienecoodpa3sHocTs HporpaMmel

IIporpamMMa HOCHT BEIpaXEHHBIH JeSTENPHOCTHEIA Xapakrep. C ee OMOIIBIO YUamuecs TpHOGpPEeTaoT
BO3MOXXHOCTb aKTHBHOIO IIPAKTHYECKOTO IIOTPY)KEHHS B cdepy COOTBETCTBYIOIEH HperMeTHOH

ACSTCIPHOCTA Ha ypOBHE INEPBHYHOIO 3HAKOMCTBA ¢ Hel. IIpH peamusanud mporpamMMBI CO3HASTCS



MHTEPAKTHBHAs pa3BHUBAIOIIAs TeMaTHYeCKas cpela, a Takke IPUMEHSIOTCS COOTBETCTBYIOIIHE
METOJMKH: pElIeHHe CUTYAIllMOHHBIX 3a/ad4, pa3paboTka MPOEeKTa, UI'POBBIC YIPAXKHEHHS, IPYIIIOBas
JMCKYCCHS U T.JI.

W3yueHue MaHHOTO Kypca TECHO CBSI3aHO C TaKMMH JUCIMIUIMHAMH Kak XuMusd, (usuxa, 6mosorus,
OHOXHMMHUSI, SKOJIOTHUS U JIp.

Ilporpamma aapecoBana y4dammumcest 5 (6) KI1accoB CPEIHMX IIKOJ M IIKOJ €CTECTBEHHO-HAYYHOI'O
npoQuis, a TakKe MOXeT ObITh YacTHYHO ucmoib3oBaHa B 9, 10, 11 kmaccax Ha 6a30BOM H
po(HIIEHOM YPOBHSIX KaK JIOMIOJHUTENbHOE 00pa3oBaHue U Kak noaroroska k OI'D u EI'D.

MeToanka npenogaBaHus Kypca.

[lpn peanusand TNPOrpaMMBI  HCHOJNB3YIOTCS COBPEMEHHBIE 00pa3oBaTeNbHBIE TEXHOJOIUH.
CoBMecTHass  JEATEBHOCTh YYCHWKOB W YYMTENsl JaeT BO3MOXKHOCTH  CKOPPEKTHPOBAThH
o0pa3oBaTeNbHBId TpOIECC C LENbI0 JOCTIDKEHHS KOHKPETHOI'O pe3yJibTara, 4YTO II03BOJISIET
3HAYUTENBHO MOBBICHTH 3(PPEeKTUBHOCTH yyeOHOro mporecca. AKTUBHO NPUMEHSIOTCS KOJJIEKTUBHBIE
(GbopMBI MO3HABATEIHHON JIEATENLHOCTH (TapHas M TpymmoBas paboTa ydalluxcsl Ha NPaKTHYECKUX
3aHATUSAX). AKIEHTUPYETCS BHUMAHUE HA HHAUBUAYATM3aLUH OOYYEHUS C YUYETOM JIMYHOCTHBIX
XapaKTepHCTHK M IT03HABATENIFHBIX CIHOCOOHOCTEH ydamuxcsi IyTeM pa3paboTKH WHAUBHUIYaTbHBIX
3amaHuii W BbIOOpa (opMm memarormueckoro oOmenus. [legarormyeckwe NpPHEMBl HANpaBJICHBI Ha
paBHOMEpPHOE TMPOJBUKEHUE BceX OO0y4YaeMbIX B IIPOLECCE OCBOCHUS YUeOHOro Marepuana Hu
pE3yJIbTaTHBHOCTH OOYYECHHsI HE3aBUCHMO OT HCXOJHOTO YPOBHS HMX 3HAaHMH M HMHIAMBHIYAJBHBIX
0COOEHHOCTEH. :
Meronuka pabGoThl ¢ yYalIUMUCS CPEIHET0 3BE€HA MPENNoaraeT cieayronme GopMbl 1 IPpUEMBI PA0OTEI

B IIPOBCJICHUH KPYIXKKa:

o Harnsasele (1eMOHCTpanus WIUTIOCTpanuii, HabmoaeHus);
o JlexunoHHble 3aHATHS (Pa3bSACHSIONME 0OBSCHEHHS, YKa3aHHU, IOSICHEHHS);
o I'pynmosele auckyccuu (BOIPOCHI K JETSIM, JAWJAKTUYECKHE WIPBL, CIOBECHAs OLECHKA

PE3yIBTATOB B IIPOLECCE TEKYILIET0 K HTOTOBOI0 KOHTPOJIS, aHAIN3 U BBIBOJBI HA MEPCIICKTHBY );

. JIaGoparopHble pabOoTHI (yIPaXXHEHHUS, OIBITHI U SKCIIEPUMEHTHPOBAHUE, MOJICIIAPOBAHKE);

. HUccnenoparensckas paboTta (BeIIBICHHE IPOOIEMBI, TOCTAHOBKA, (HOPMYIHPOBAHHE IPOOIIEMEI,
IIOSICHEHHE HEACHBIX BOIIPOCOB, ()OPMYIIUPOBAHUE THIIOTE3HI);

. [InanupoBanme m pa3paboTka y4eOHBIX JeHCTBHH, cOOp maHHBIX (HaKomeHwe (aKToB,
HaOJTIO/IeHHH, T0Ka3aTebCTB);

[lpueMbl  Hay4YHO-MCCIENOBATENBCKOH JEATENPHOCTH B JIAHHOM Kypce SBIIOTCS  Hauboiee
sddekTuBHON 0OpasoBaTenbHOM TexHomorued. Illupokoe NpUMEHEHWE 3ajaHM, CBSI3AHHLIX C
IPOBENCHAEM HAOJIONEHUH U OIBITOB, Pa3BUBACT Y IIKOJLHHUKOB MCCIIEI0BATEILCKHE HAKJIOHHOCTH.
Yyariecss CMOTyT NPEMEHATH HOBBIC 3HAHHUS M YMEHHs Ha NIPAKTHKE, HAYYaTCs M3JIaraTh CBOU MBICIIH,

paboTaTh WHAMBHIyalbHO, B IPYIIE U B KOJUIeKTHBE. [IpHOGpETEHME HABBIKOB HCCIIEIOBATENBCKOM
JCATENEHOCTH ITOMOXKET UM IIPUOOIIHUTHCS K MUPY HAYKH.

Mecto u poss Kypca



Kypc paccuuTad Ha 34 Jaca, T.€. 10 1 yacy B HEJIEIIIO.

Mmcpoopra'Hmm:I IMPOKO PAacIpOCTPAHEHBl B MPUPOJE, OHH OKPYKAIOT HAC IIOBCIONY: B BOJC, B
BO3/yX€, B IIOYBE, B NPOAYKTaX IUTaHHUA, Ha OKpYXaloIMX IIpeameTax. B CBs3M € ITHM, ICPCA
yUAIIEMHCS CTOHT 3a/ia4a M3y4MTh MHUKDPOOPTaHH3MEI BCECTOPOHHE: MX MOpGonoruio, Qpu3nonoruio,
OGUOXMMHIO, POJIb B KPyTrOBOPOTC BEIICCTB. Tot ¢axT, 4T0 MUKPOOUOJIOrUs U3ydacT npeJcTaBuTeNnen
BCEX IApCTB XKUBOH MPUPOJIBI, CITyKHUT XOPOIIHM 6a3uCcOM MpPHU IIOArOTOBKE yJalluxcs K JanpHeHIemMy
M3ydeHHIO OHOJIOTUH 1O Pa3JIcIiaM.

®opMBI KOHTPOJIS H KAYECTBA NOArOTOBKH yHaIUXCs

Jlns omeHku 0Opa3OBATENBHOH JIEATCIBHOCTH yYalmxcsl HUCTONB3YIOTCA  PE3yJIbTATEI yueOHo-
HCCIIEIOBATENBCKHX TPOCKTOB, (POHTANILHBIC Gecepl IO U3ydaeMOi TeMe, OTYEThI IO [POETIaHHON
nabopatopHoii paboTe. Pe3ynbTaThl paGoTBl Ha KAXIOM OTale 3aHOCiTCAd B HHJIABHTY JIbHBIC
oleHouHble JHCThl ydammxcs. [lo mToram roja HamboJiee YCICNIHBIE YUYCHHKH HArpaxaarorcs
rpaMoTaMH.

[L1aHapyemMble Pe3yIbTaThl 00y dJeHHs

JInyHocTHBIE:
o OOpMHIpPOBAHHE OTBETCTBEHHOIO OTHOWICHUA K 00y4eHuIo;
o Cosjianiie aKTUBHOM MOTHBHPYIOLICH 00pa3oBaTeNbHON  Cpesibl s GOpMHUPOBAHUS

[O3HaBaTEJILHOTO HHTEPECa yUaruxcs;

J Bocnuranwe J00BY K PUPOLE;

. [loHMMaHHE COLMANLHOM  3HAYMMOCTH MW COJCPIKAHMA npodeccuif, CBA3aHHBIX €
MHKPOOHOIOTHEH;,

o GopMHUpOBAHKE IIO3HABATENBHBIX HHTEPECOB W MOTHBOB, HAIpaBJICHHbIX HA W3YYCHHEC
TIpOrpaMM;

J ®opMEpPOBAHHE JOOPOKENATENHHOr0 OTHOMEHNAS K MHCHHIO IpyroTo YeJI0BEKa,;

J Oco3HaHUe 3HAYEHUs. MUKPOOPTaHM3MOB B XKM3HH YCIIOBEKA,

o ®opMHPOBAHKE HABBIKOB IIOBEJICHAS B IPUPOAE, OCO3HAHMA [ICHHOCTH JKUBBIX 00BEKTOB;

o OLeHKa SKOJIOTAYECKOT0 PUCKA B3aHMOOTHOIICHHH] Ye0BeKa M PUPOJEL,

o Oco3HaHHE IIEHHOCTH 30POBOTO K Ge30I1acHOr0 00pasa XHU3HH;

o Oco3HaHHEe MOTPEOHOCTH H TOTOBHOCTH K caM000pa3oBaHMIo, B TOM 4HCIE H B paMKax

CaMOCTOSTEILHOM JIEATEJILHOCTH BHE LIIKOJIBL,

° Co3anue yCJIOBHH JIIs COIHATFHOM aJlanTaly JIETEH;

° TToBBINIEHHe TICUXOJOTHYCCKOM TOTOBHOCTH peOeHKa K BKIIOUCHUIO B 00pa3oBaTeIbHYIO
NESITEIBHOCTD;

° dopMHUpOBaHHE OCHOB 9KOJIOTHYECKON KyIBTypbl, YMEHHs OICHHBATH CBOIO NEATCIBHOCTH M

IOCTYIKH JPYTHX JIOJIEH € TOUKH 3PEHUS COXPAHCHUA OKpY’KaroIeH CPe/IbL.
MeranpeaMerHbie — QOPMUPOBAHHE yHUBEPCATLHBIX yuebubIx peiictauit (YVY]I).

Peryastusubie YY/]I:



® CaMQCTOATENBHO OCYIECTBIATE JIeCTBHS [0 33/IaHHBIM IPABHJIAM,

. VMerp CTaBUTh  BOIPOCHI, ~ BBIABUIATH [HIOTE3bl, JaBaTh ~ONPEHNENCHUs —MOHATHSM,
KaccuUIMPOBATh, HAOIIONATH, IPOBOMTE HKCIIEPUMEHTHI;

® YMeTh CTPYKTypUpOBaTh MaTepHal, 0GBIACHSTH, JIOKA3BIBATH, 3AIUIIATD CBOM HIICH;

o CaMOCTOsTENILHO OOHApYKHBATh H dopMynHpOBaTH yueOHyro IpobieMy, OMpPENEIATh 1enb
yueOHO#M AesTeNBHOCTH;

o PaboTasi TIO TUIAHY, CBEPATH CBOU JICHCTBUS C LENBIO 1, IPY HE0OXOIUMOCTH, HaXOMUTh OIIHOKM

U yMETb HX HUCIIPABIIATH;

o CocTaBisiTh (MHIUBUIY AIHHO WM B rpymnie) IaH pemeHus po0IeMBI;
o KOHTpOIMpOBaTh COOCTBEHHYIO JeSTEIHHOCTD | a/ICKBATHO €€ OLCHHMBATE,
s B npasore ¢ y4uTeNeM COBEPIICHCTBOBATE CAMOCTOSTENHHO BHIPAOOTAHHBIC KPHTCPUH OLCHIH.

[Mo3napareabnbie YY/I:

° @opMyJIPOBATh M CTABUTH MEPEA co6oil 1eMM, BHIEISTD IIPHUMHBI M CIICACTBIL PasIUIHbIX
SIBIIEHUH;

o VMeTh BHIGHPATH CMBICTIOBBIC CJIMHHIIBI TEKCTA } CTAHABIIMBATH CBA3b MEXLY HIMH,

5 VMerh BBIpaXKarh CMBICI CHTYalluil pa3iMYHBIMU CPEICTBAMH (pUCYHKH, CHMBOJIBI, CXCMBI,
3HAKW);

o PaGorarh ¢ HATYPAIBHBIMH OOBEKTaMH, OCYIIECTBIATH HCCIIEI0BATEIBCKYIO e TEeIHHOCTD;

o YMeTh ONpeeiiTh BO3MOXKHBIC HACTOYHMKH HEOOXOIMMBIX CBeJICHUH, TPOU3BOIUTH IOHCK

ﬂH(bOpMaHHﬁ, aHanIu3upoBaTh U OLICHHUBATH €€ JTOCTOBEPHOCTD; -

° BoiGupars Haubonee 3¢ exTHBHBIE Cc110cO6bI peleH st 3a/ad B 3aBUCHMOCTH OT KOHKPETHBIX
yCIIOBUIA,

o Co3naBaTh CXEMAaTAYCCKUE MOJICIH € BBUTEJICHUEM CYILECTBEHHBIX XapaKkTCPUCTHK 00BEKTA;

. Co31aBarh TE3UCHI, ILIAHB, npeoOpa3oBbIBATH uHGOPMAIHUIO U3 OJIHOTO BUA B npyrou

KomMMyHHKATHBHbIE YY:

. VMeTh B3aUMOJICHCTBOBATE B COLIMYME (cnywaTh ¥ BCTyNarh B JMAJIOT);
. V4acTBOBATH B KOJUIEKTHBHOM 00CYXK/ICHIH npobieMm;
o YMeTh YEeTKO BBIpaXKarh CBOH MBICIIH, apryMeHTAPOBATh CBOW BBICKA3BIBAHIL, YUUTHIBATH

MHEHHS JPYyTuX TN,

o VMeTh CTAaBUTb BONPOCHI, MPOSBITH HHHIMATHBHOC COTPY/IHHYECTBO B TIOMCKE H cbope
nH(OpMAaIIUH;
o VMerh pemarb KOHGIUKTBI — BBLBIATD, AeRTHGHIMPOBATh TTPoOIeMy, HCKaTh A OLICHUBATI

aNBTepHATUBHBIE CIIOCOOBI PEIICHHUA KOH(MJIMKTHON CHTYallNH;

° YMeTh yIpaBsATh MOBEICHUC NapTHEpa — KOHTpPOJIPOBATh, KOPPEKTUPOBATE M OllCHHBAThH €T
JICUCTBUSA,
. Bnanets MOHOJIOTHYCCKMMH U JManorudeckuMu gopmamu peun B COOTBETCTBHM C HOpMaM

POIHOTO SA3BIKA;



o [LiaHppoBaTh y4eOHOE COTPYAHHYECTBO C yHUTEIEM H CBEPCTHHKAMH, ONpeIeaTh MeH,
dysKIME B CIIOCOOB! B3aUMOCHCTBUS Y IaCTHHKOB;
. VMeTh ¢ JOCTATOYHOM IIONHOTON M TOYHOCTBIO BBIPXKATH CBOM MBICIH B COOTBETCTBUM C

3aJlauaMy U YCIIOBUSAMH KOMMYHUKaIHH

IIpenmernbIe:

@ OnpeensaTh poib B IPUPOAE PasIMYHbIX TPYHII MHKPOOPTaHHM3MOB;

° 3HaTh ¥ COOIIOAATH IIPaBmIa paboTH B KaOHHETe OHOJIOTHH,

. Cobmonars mnpaBmwia padoTBl C  OHONOrMYECKHMH npubopaMH M UHCTPYMCHTaMH

(HpCHapOBaJIBHBIMI/I WUrJIaMH, CKaJIbIICIIMU, JIyIlaMH, MI/IKpOCKOHaMI/I);

o OnpeensTh IPUHAIEKHOCTH MIKPOOPTAHI3MOB K OZTHOMY 13 IapCTB JKUBOH IPUPOMEL;

o OGBACHSTD POJH MHKPOOPIaHU3MOB B KPyrOBOPOTE BEIIECTB IKOCHCTCMEL,

J TIpHBOAMTH NPEMEPHI MPHCIIOCOGCHHS MUKPOOPTaHH3MOB K Cpe/Ie oburanus u OOBACHATH UX
3HAYCHHE;

. Haxo/UTh YepTH, CBH/CTENbCTBYIONME 00 YCI0XKHEHUH JKUBBIX OPTaHH3MOB 1O CpaBHEHUIO C

npeaKaMu 4 1aBaTh UM OOBSICHCHUE;

o OOBACHATD 3HAYCHAE MHKPOOPTAHU3MOB B XKM3HH U XO3SHCTBE ICIIOBCKA;

o 3HATH OCHOBHBIC IPUHIUIIBI Ky ITHBHPOBAHMIS MUKPOOPTaHU3MOB,

. [lepedrcisTs OTIMIHTENBHBIC CBOHCTBA PA3HBIX TPYTIT MHKPOOPTaHH3MOB;

o [IpoBOMTH HECITOXKHbIC OHOIOTHIECKHE IKCICPUMEHTEL A M3yUCHUs JXMBBIX OPraHH3MOB,

IIPOBEJICHHS SKOJIOTMIECKOr0 MOHUTOPHHIA B OKpy Karolie cpene; ”
o dopMupoBaTh NPEICTABICHAS O 3HAYCHHH MHKpPOOHOJIOTHH B PCLICHHH npoOieM
PAITHOHAILHOTO IPHPOIOTIONE30BAHMSA U 3ALIUTEL 310POBbA JIOJEH.

B pesyabTaTe 0CBOEHHSI NPOrpamMMbI y4amuiicss HayYuTest:

. M Crop30BaTh pa3IAdHbIe METOIBI HCCIICOBAHUS B MUKPOOHOJIOTHH;

J OGBACHATH 3HAUCHHE MAKPOOHONOTHYECKHX 3HAHUHN B COBPEMCHHOM JKH3H;

o IIpOBOJTHTH HECIOKHBIE MUKPOOHOIOTHIECKAE SKCIICPUMCHTEL,

o OOBICHATD CTPOCHHE KIETKH KaK CTPYKTYPHOU H (QyHKIHOHANBHOM eIIMHUIIBL;

o XapakTepu30BaTh CyIHOCTH MHUKPOOHOIOTHIECKAX MPOLECCOB, SIBJICHUH;

o VY CTaHABIMBATH B3aUMOCBI3H MEXIy MHKPOOPraHM3MaMH, BBIABIIATE o0IIMe ¥ OTIMYUTEILHBIC
IPH3HAKH;

. Pemars MHKPOOHOJIOTHYECKHE 3a/1a4d, OLCHHBATh M IPOrHO3MPOBATH MHKPOOHOIOTHYECKIEe
MIPOLIECCHI,

. [IpuMeHAT TEOPETUYECKUE 3HAHMS HA TIPAKTHKE;

. CaMOCTOSTEeIbHO (GOPMYIHPOBATh MPOGJIEMbI HCCIEOBAHUS U CAMOCTOATENLHO dbopMupOBaTH
wad Oy xymeit paboTsl,

@ ®opMyTHPOBAThH BHIBOBL;

o OpraHH30BLIBATH Y4EOHOE COTPYAHUYECTBO C yIUTENEM U CBEPCTHHKAMA.



Ounenka 3HAHUI H yMeHHﬁ 06yqamnmxcs1 IPOBOJAUTCI C MOMOIIBIO HTOIOBOTO CCMHUHapa, Ha
KOTOPOM y'qamneul NpPEeACTABIIIFIOT MTOTM CBOHX HCCICIOBATCIBCKHUX IIPOCKTOB, NPOBOJAMMBIX Ha

NPOTSDKEHHH Beeil paboThI KpyKKa.

Yu4eOHo-TeMaTHYECKOE IJIAHHPOBAHHE

KonnuecTBo yacon
Tema

Bcero Teopus IIpakTuka
1.BBeneHre B MUKPOOHOIIOTHIO 5 yacoB 5 1-
2.bakrepun 16 yacos 6 9
3. MUKpPOCKOTIMYECKHE BOAOPOCIIH 2 qaca 1 1
4.I'pubnt 5 JacoB 2 2
S.IIpocreiimue 6 yacoB 3 3
Hroro: 34 gaca 18 yacos 16 yacos

Ilepedennb JadopaTOPHBLIX paboT:
1. Muxkpodiopa poTOBO# IOJIOCTH
. Crpoenue xapTodenbHON ¥ THUIOCTHON NAIOYKH

. MuKpOCKOTTHYECKHH aHAJIU3 CMETAHbI

2
3
4. W3yyenwe mporecca CKBallMBaHHs KACJIOMOJIOYHBIX IIPOYyKTOB
5. Nzyuenue MUKPOQIIOPHI I'yOKH JJISt MBITBS ITOCY JIBI
6. Muxkpodiopa pyk
7. PacnpocTpanerre MUKpOOOB IIPH Kalllle, YUXaHUH U PasroBOpe
8. OreHKa NPUTOTHOCTH BOJIBI AJISL TUThHS
9. Mukpodiopa MoYBHI U BO3yXa
10. MuKpOCKOIIIPOBaHKUE T'OTOBOI'O MUKpPOIIpENapara BOJI0pociIei
11. CtpoeHne miecHEBbIX TpHOOB
12.Biusiaue abroTH4Yeckux (pakTopoB Ha POCT M Pa3BUTHE IIECHEBBIX T'PHOOB
13.MukpockonupoBaHie TOTOBOTO MUKpoIIpenapara HH(Y30puH-Ty QEeIbKH
14.Peaknust MpoCTEUINIX Ha AeHCTBHE BHEIIHUX pa3paKuTeneH
15.BripamuBanue UHQY30pUU-TY GETbKI
Copnep:xkaHue Kypca BHEYPOIHOMH J1eSITETbHOCTH
Beenenne B MUKPOOHOJIOTHIO
MuxpoOuonorust kak Hayka. [Ipenmer, 3a1auu 1 0CHOBHBIE 00JIaCTH MUKPOOHOJIOTHH, CBSI3b C IPYyTHUMU
Haykamu. OCHOBHBIE 3Tanbl HCTOPUYECKOTO Pa3BUTUS MUKpoOuonorun. Bkiag Antonn BaH JleBenryxka,

JI. Tlactepa, P.Koxa B pa3sutHe MukpoOmonoruu. Bxiiag OTeUecTBEHHBIX YYEHBIX B H3YyUCHHE

MHKpOOpraHu3MoB. TexHuka Oe3omacHOCTH B kaOuHeTe OHONOrHMM. 3HAKOMCTBO C Ja0OPaTOPHBIM



06OpYNOBAHHEM H yCTPOHCTBOM CBETOBOIO MHKPOCKONA. IIpapuia NIPUTOTOBIIEHA MEKpOIpEnapara.
Meton Bucsdueii Kamd., Meron  pa3slaBiCHHON — Karld. Ilpuembl paboOTHI €  TOTOBBIMH
MHKpOIpenapaTaMi. MeTobl OKpacku Maskos. CHCTeMaTHKa MHKPOOPTaHH3MOB. OCHOBHBIE I'DYIIIBI
IPOKAPHOTHYECKHX M SYKAPHOTHYECKHX OPTaHU3MOB, CXOZCTBA M PASIHIHSL.

Bakrepnu

O6mass XapaKTepHCTHKA OaKkTepuil Kak MPOKAPHOTHYECKUX OPraHU3MOB. ['pynmer  GakTepuil 10
pHemmeMy Buay. CTpoende GakTepuambHOH KiIeTKH. IIponecchl XH3HENCATEILHOCTH GakTepuil.
AdpobHBIE M aHA’pOOHbIE OaKTCPHH. bakrepun (HOTOCHHTETHKH W XEMOCHHTCTHKH. OTirune
IManoGaKTepHit oT Apyrux GakTepuit. Ponb Gakrepuii B 9KOCHCTEME U B JKU3HH HCI0BCKA. [TaroreHHbIE
Gaxtepun. BakrepuanbHble O0NIE3HH PACTCHHH, YENIOBEKA U JKUBOTHBIX. Ponnb GakTepuil B IPOU3BOJICTBE
[IMIIEBBIX TPOAYKTOB. DKCTpeMasbHbIe GaKTepuy. AHTHOMOTHK, HCTOPHS €ro OTKpeITHA. Onpenencuue
yBCTBHTEBHOCTH OaKTEpUi K aHTHOHOTHKAM.

MukpocKonuecKue Bo0poCcIH

OJIHOKJIETOUHbIC W MHOTOKJIETOYHBIE pacTeHus. MEKPOCKOIMYECKHE BOXOPOCIIH. OcobeHHOCTH
cTpoenus Bopopocieil. IIpuHIMIMaTbHOE OTIMYHE OT JPYIuX IpeJICTaBUTeNIel 1apcTBa PacTeHus.
MecTooGuTanne Bogopocieil. BaxneHine CHCTEMATUHIECKHE IPYIIIIBI BOJIOPOCIIEH ¥ UX XapaKTepHbIC
npescTaBuTed. PO MHKPOCKOIMYECKAX PACTCHHH B - OKOJIOTMYCCKHX CHCTEMAX M SHAYCHHC JUIsL
YeJIoBeKa.

I'pudn1

O6masi xapakTepucTuka rpuboB. BHeliHee U BHYTPEHHEES CTPOCHHEC rpuOOB U OCHOBHEIE ITPOIECCHI
JKH3HEIEATENbHOCTH. 1lnecHeBsle TPUOBI, MX MONb3a W Bpel JUId 4EIOBEKa M TIPUPOABL. JposoK,
0COOGEHHOCTH MX CTPOCHHS M JKU3HEIEATENBHOCTH. VCToNb30BaHue APONOKEH B IPOMBIIICHHOCTH.
3HaYeHHE MUKPOCKOIINYECKUX IPUOOB ist YeI0BEKa.

IIpocreiimue

IIpocTeiimpe: 00LIAs XapaKTEPUCTHKA H CHCTEMATHKA. OCcoBGEHHOCTH TIPOIECCOB KU3HEEITSIBHOCTH Y
npocTedmmx.  Pa3IpaxMMOCTh — MHKPOOPraHH3MOB. CrocoObl  Pa3MHOXEHHUSI  IIPOCTECUINHNX.
BhipaluBaHue MPOCTEHIINX B JJAGOPATOPHBIX YCIOBAAX. POIb mpocTeiuX B IPUPOAC U 3HAUCHNUE UL

YeJIOBCKA.



VIIL. MaTepHajibLHO-TeXHHUECKoe obecneienne 06pa30BaTeILHOIO MpoLEcca.
MarepuaJbLHO-TEXHHYECKOoe ofecnedenne NHCIHILTHHbI

KOMILIEKT IEMOHCTPAIHOHHOTO | J1ab0paTopHOro 000pyI0BaHMs B COOTBETCTEIM C repeYHeM
yueGHOTO 060pyIOBAHMUS 10 GHONOTHH IS OCHOBHO# IIKOJIBI, YTO I103BOJISICT BBIIOJIHUTH
IPaKTHYECKYIO YacTh POrpaMMbI (IeMOHCTpALlHOHHbIE 9KCIIEPUMEHTEI, (pOHTAIBHEIE OTIBITHL,
naGopaTopHbie pabOTEI).

O6uree oGopynoBanue (6moJI0rHs)

IIpakTidecKue U 1abopaToOpHBIE paboTHI IPOBOAATCS € IPUMEHEHHEM 060pyIOBaHUEM T10

HarnmonansHoMy IPOCKTY ((COBpeMGHHaﬂ IIKOJIA » ¢ UCIOJIB30BAHUCM 060p}’ﬂ0BaHI/I€M ICHTpa

06pa303aTenLH0ro €CTCCTBCHHO- HaquOﬁ U TEXHOJIOTHYECKOMI HanpapJICHHOCTH «Touxa pocTrarHa baze

MBOY COII c. TaBpuyanka

Lludpopas nabopaTopHs M0 OHONOTHHU C BCTPOCHHBIMA MyJIbTUIATYMKAMH - 1IT.
Axceccyapsl:

KaGens USB coeiMHATENBHBIH

3aps/HOE yCTPOHCTBO ¢ KabeneM miniUSB

USB Apanrep Bluetooth -3 mryku

KpaTkoe pyKOBOACTBO IO dKCILTy aTallHi 1 (poBoit 1abopaTopuu — 3 MTYKH
[{udpoBast BueOKaMepa C METAINYECKUM IITATHBOM, Pa3peIlICHHC ne menee 0,3 Mnukc
[IporpamMmmuoe obecriedeHue — 3 MTyKHA

MeTouuecKie peKOMEH/IAIHHI — 3 IITyKH
WndopMannoHHO-KOMMYHHKATHBHbIE CPE/ICTBA o0y4yeHus

1.KommbroTep

Texunueckoe ocHamenue (060pya0Banue):

1. Lupposas na6oparopust KRELEON»: - 3 mryku

2. AjamTep ¢ yCTaHOBOYHOM MPOrpamMMoi — 3 mTyKH

2. HoyTOyxk: 1 mr



