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Pasnest Ne 1. OCHOBHBIE XAPAKTEPUCTUKU IPOTPAMMBbI
1.1. HosacuuTeIbHAN 3aNHCKA

buonorus, xumus, 6uoxuMusa, GUOTEXHOJOTUY U MHUKPOOHOIOTHI — aKTUBHO
Pa3BUBAIOIIHECS OTPACIN COBPEMEHHOW Hay4qyHOM MbiciH. Pa3spaGoTku B JaHHBIX
00JIaCTAX TO3BOJAIOT pEUIaTh IIMPOKUH KPYr BOMPOCOB, CBS3AHHBIX C OXpaHoi
30POBbs  4CJIOBCKA, ITOBBIIEHUEM 3(P(PEKTHUBHOCTH CEIBCKOXO3MHUCTBEHHOIO U
NPOMBIIUICHHOr0 NPOM3BOJCTBA, 3alMTOH cpeapl OOWTaHWSA OT 3arpA3HEHUA,
OCBOCHMEM TIyOMH OKeaHa W KOCMHMYECKOTO MpPOCTPaHCTBA. COBpEMEHHbIE
Ononornyeckie 3HaHWA TO3BOJIOT CO3J@BAaTh METONMKM, HANPABICHHBIE HA
KOHCTPYMPOBAHHME KJIETOK HOBOI'O THUNA, HECYILECTBYIOIME B IPUPOJAE COYETAHMS
TEHOB; MPOCKTHPOBATb M BHEIPATH B NPOM3BOACTBO pas/MuHbie HMHTEPQEHCH
B3aUMOJICHCTBHSL  YENOBEKA M IKMBBIX OOBEKTOB, YIy4YllaTh 3KOJOTHUECKYIO
CUTYaLMIO B MHUDPE U OTJE/bHbIX PETHOHAX.

MukpoOuonorus — 3T0 Hayka, H3y4Yaroluas >KUBBIE CHCTEMbI, HE BHIHbIE
HEBOOPY>KCHHbIM IJ1a30M, @ TAKXKE O MPAKTHYECKOM IIPHMEHEHUH MUKPOOOB B KH3HH
YEJIOBEKA, O METOAAX M TEXHONOIMAX [POM3BOJACTBA Pa3IM4HbIX BEILECTB U
IIPOXYKTOB C HCIOJIb30BaHUEM IIPUPOIHBIX GHOIOTMUECKHX OOBEKTOB H IIPOLIECCOB.

Jhoay ¢ JpeBHEHIMX BpeMeH BBICTYNAIH B POIM GMOTEXHOJIOTOB: HMEKIU XJieo,
NOoJy4yald MOJIOYHOKHCIbIE IIPOAYKTBI, ykcyc. IIpM 3TOM OHH HCHOJIB30OBAIU
Pa3IUYHBIC MUKPOOPraHH3MbI, JAXKE HE 1003peBas 00 UX CYIECTBOBAHUM.

CeromHs MUKPOGHOJIOTHS — 3TO HHTETPaAIbHAS HAyKa, ONPEAE/IAIOmas HaydHo-
TEXHUYECCKMH  1porpecc. Muxpobuonorus -  eAMHCTBEHHAs  JMCLUTUINHA,
00be muAsIOmas GpyHIAMEHTATBHYIO H NIPUKIIAJHYIO HAYKY, a TAKKe IPOU3BOICTBO.

OCHOBHBIC HanpaBlieHUs MUKPOOHOIOTHH:

— Mop@onorust, GH3KUOIOTHS U IKOJIOTHUS MHKPOOPTaHU3MOB;

~ 00JIe3HETBOPHOCTD U MATOF€HHOCTH MUKPOOOB;

— MHOroo0pasue MUKpOOHOTO MHPA;

— CO3J1aHUE HOBBIX OHOJOTHYECKH aKTHBHBIX BEIIECTB U JCKApCTBCHHBIX,



— HPOM3BOACTBO NPENAPATOB VIS MEAMUMHBI, [03BOJSIIOLIMX OCYLIECTBUT B
3paBOOXPAHCHNH PAHHIOKO IMArHOCTHUKY H JIe4eHHEe HHOEKIMOHHBIX 3a00/IeBaHHI;

— CO30aHME MHKPOOHOIOrUYECKHMX CPEJICTB 3aIUMThI PACTEHM 0T Goe3HeH U
BpelMTeNeH, OaKTepHAIbHBIX yN00pPEHH H PEerynsTopoB pOCTa PACTEHHMI; HOBBIX
BBICOKONPONYKTUBHBIX M YCTOMYMBBIX K HEONArONpUATHBIM (PaKTOpaM BHeINHeH
CpeZibl COPTOB M rHOPUIOB CENbCKOXO3SHCTBEHHBIX PACTCHHIA,

— CO3aHME LICHHBIX KOPMOBBIX N00aBOK U OHOJIOTHUECKHM AKTHUBHBIX BEIECTB
JUTS IOBBIMIEHUS [IPOIyKTHBHOCTH KHBOTHOBO/CTBA,

— pa3paboTKa HOBBIX METOINOB  OWMOMHXKEHEPHH IS 3 PeKTUBHOM
NPOQUITAKTHKH, TUATHOCTHKH U TEPAIHH OCHOBHBIX GOe3Heit;

— pa3pabOTKa HOBBIX TEXHONOTMH TONYYEHHS IEHHBIX TPOAYKTOB IJisi
MCIIOJIb30BAHUSA B MUILEBOM, XUMHYECKON NPOMBILIIEHHOCTH, CEJILCKOM XO3SiHCTBE U
Ap.

— CO3JaHME  TeXHomoruii riyOoko M d(exTuBHOM  mnEepepabOTKH
CCIIbCKOXO035CTBEHHOT O CHIPHSI, MPOMBIIILIEHHBIX U GBITOBBIX OTXOJI0B.

PazpuTHe M IHMPOKOE MCIIONb30BAHHE COBPEMEHHBIX MHMKPOOHONIOTHIECKUX
TEXHOJIIOTHI B MENUIMHE, TMMINEBOH, (apMalleBTHUYECKOM IPOMBIILICHHOCTH,
CEJIBCKOM XO3SIHCTBE M JAPYIHX OTPACIAX S5KOHOMMKH SBIACTCS ONpPEAEISIOMIM IS
YCTOHYHBOI'O COLMAILHO-3KOHOMHUYECKOTO Pa3BUTHS CTPAHbI, NOBBINICHUS KayeCcTBa
KU3HU HaceleHusd. BaxnednmM (akTropoM yCrneuiHoro pasBMTHS OTCYECTBEHHOM
MHUKPOOHOJIOTMH  SBJISIETCA  JaJbHEHIee  COBEPLIEHCTBOBAHUE  CHUCTEMBI
MHKPOOHOIOTHYECKOro 00pa30BaHu.

Iepen coBpeMEHHOM IIKONIOH CTOMT MpobiieMa pearu3alyy HACH KOHIEIHAN
npoduisHOoro o0yueHHA, TpPeOYIOIIEro yd4era MHTEPECOB M CKIOHHOCTEH
00y4aroMxcsi M OPEJOCTABIAIOMEr0 BO3MOXHOCTh BhIOGOpa  COOGCTBEHHOI
Tpaekropun 0OyueHus. JlaHHas mporpamMma, pemias MOCTaBICHHYIO 3ajad4y,
NO3BOJIACT YYAIIMMCS, LIEJICHANPABICHHO MOTOBAINUMCSA K MOCTYILICHHIO B BY3BI Ha
rnporpaMmbel  O0Oy4eHHsi 10 OHOJOTUYECKAM M MEAMUIMHCKUM  CIELAIBHOCTSIM,

ybeauTses B IpaBHIIbHOCTH BhIOOpa Oyaymieit mpodeccum.



HomnonuurensHas o6uieo0pasoBarenbHas oO0IIepa3BUBAlOMIas  IporpamMMma
HampasjiecHa Ha (opMUpOBaHME U pa3BUTHEC TBOPYECKMX CHOCOOHOCTEM M
YAOBJIETBOPEHUE WHAUBULY AJIbHBIX noTpebHOCTE! oOyyarommxcs B
UHTEJUIEKTYQIbHOM DAa3sBUTHH, @ Takke Ha MNPO(PECCHOHANBHYIO OPHEHTALHIO
00yJaroLIMXcsl.

B nponecce oOyueHus NpOUCXOAMUT CO3NaHHE M 00ecrieucHHe HeOoOXOAUMBIX
YCIOBUI ISl JIMYHOCTHOTO DPAa3BHUTHS, NPO(ECCHOHATHHOTO CaMOOTpPENCIeHUs H
TBOPYECKOTO TpyAa OOydaromuxcs; MOoJydeHHe OOYyHaIOUIMMUCA TEOPETHYECKHX H
TPaKTHYEeCKHUX HABHIKOB B 001aCTH OHOJIOTMM, XUMHHM, OHOXHMMMH, a TakoKe
IIEPENOBBIX 3HAHUM M MPAKTUHECKUX HABBLIKOB B 006JacTH OHOTEXHOJIOTHH H
MukpoOHonornd. B mpouecce IpoBeaeHUS 3aHATHE 00ydYalolpecs HMMEIOT
BO3MOXXHOCTb TIOTY4YHMTh HABBIKHM [TOMCKa MH(OpMaIY [0 HHTEPECYIOIIEH TEMATHKE,
pELICHUS IOCTABIEHHBIX 3a/a4, ONHPasiCh HA 3HaHME (HU3MUYECKUX 33aKOHOB U
($U3HOIOTHYECKYX SIBJICHUH, PErHCTPALlMU M HHTEPIPETALMHA PA3IMIHbIX CHIHAJIOB,
AMEIOMMX OHOJIOrMYecKyI0 NPHPOAY, @ TAkKe BBINMOJHHTH IPOEKTHYIO paboTy 10
BRIOpaHHOM TeMaruke. B mporecce monydeHus 3HaHMA OOyJaloImIUecs Haydarcs
NPaBWIBHO CTaBUTh LICJM, IUIAHUPOBaTh Haubojiee palMOHANbHbIE MYTH HX
JOCTIDKEHUS, CaMOOPraHW3OBLIBATBCS M OPraHU3OBBIBATH JPYTHX IS PELICHUS
IOCTABJICHHBIX 3a1a4, JOCTUraTh IMPAKTHYECKH 3HAYMMBIX OOIECTBEHHO ITOJIE3HBIX
PE3yNIbTAaTOB. IPUMEHSATh UHXKEHEPHBIE MOIX0Ib B PEIICHUN TIOCTABJICHHBIX 3a/1a4.

JononnurensHas oOmeoOpa3oBarenbHas —oOIepa3BuBaonias IporpaMma
«Mukpobuosiorust» paspaboraHa B paMKax THUINOBOM MOJENH CO3JaHUS HOBBIX MECT
JOTIOIHUTENBHOTO 00pa3oBaHud ACTEH €CTECTBEHHOHAYYHOH HANpaBJICHHOCTH B
pamkax eaepaisHOro NpoeKTa «Y crnex KaKAoro pedeHkar.

HanpasjieHHOCTHL NPOrpaMMbl: €CTECTBCHHOHAYYHAs!.

SI3bIK peajin3allMM NPOrpaMMbl: PyCCKHUIA.

YpoBeHb 0CBOEHHSI NPOTPAMMbI: CTAPTOBBIIA.

Aapecatr nporpammbl: obOyqarommecs MbOY COILL mrr XpycranbHblii B
Bo3pacre ot 13 mo 17 ner.

OcobennocTH Oprauu3aniy 00pa3oBaTe/ILHOIO NpouHecca



Cpox ocoenus nporpammel — 1 roa. O6séM nporpammst — 32 uaca.

YueOHas Harpy3ska (B Heaemo) — 1 akageMuyeckuii gac.

ITpomoDKUTENPHOCTD aKaIeMUIECKOTO Yaca—45 MUHYT.

KomuuectBo denoBek B rpymie—10-15 venosex.

Iporpamma paspaGorana 171 04HOM POPMBI OOYUEHHA.

®opma opraHusauuy 06pa3oBaTENBLHOIO MPOLECCA - TPYNIIOBBIE 3aHATHUS C
3IEMCHTaMH MHAMBUIYAIbHOM, rapHO# paGoTel M paboThl B MHKpoO-rpymmax. Ilpu
OpPraHu3alMH  3aHATHA  HMCHONBL3YyeTCd  IU(QQEpECHIMPOBAHHBIN,  JIMYHOCTHO-
OPHEHTHPOBAHHEINA NOAXO.

@opMbl OpraHU3aliyy 3aHATHI: IPYINOBbIE U HHIMBU/IYAIbHBIE J1a00PaTOPHbIE
M TNPAKTHIECKHE DPAGOThI, MCCIEAOBATENLCKUE M NPOEKTHBIE pabOThI, 3KCKYpPCHH,
OpraHu3alMOHHO-ICATCILHOCTHBIE  MIPBI, KDPYIJIBIE  CTOJBI, MacTep-KJIacchl,
TPCHUHIH, BbIE3JHbIC TEMATHYECKME 3aHATUS, BBICTABKM, TBOPUYECKME OTYETI,
BHYTPEHHUEC W BHEIIHME KOH(EPCHIMH, COPEBHOBAHWSA W JPYTUe BHIbl y4eOHBIX
3aHATHI U Y9€OHBIX paboT.

OcHoBHbI€ (opMBI paboT:

— NPaKTUYECKHE 3aHATHA - HA 3AHATHAX MIET OCMBICICHHE TEOPETHYECKOIo
Marepuana.

— KOHCYJbTallUM — WCHOJB3YeTCd IPU HEOOXOAMMOCTH OpraHM3aliu
MOCTOSHHOM MOMEPKKH y4e€OHOro IpoLecca co CTOPOHbI MpernoaaBares. BaxHoe
MECTO B CUCTEME ITOJICPHKKH 3aHUMAET NMPOBEACHUE KOHCYJIbTAIIMIA,

- IPOBEACHHUE MEIKOTPYIIOBBIX ¥ HHAVBHIY TbHBIX 3aHSTHIA.

Benymee Mecro 3anmmaer paGora Haj TpYIIOBBIMHA  MPOEKTAMU M
TBOPYECKUMHU 3aJaHHUSIMHL.

OcHoBHOI1 ¢QopMoii mnpakTHdeckol pabOTHI, JEJOBHIE M POJIEBHIE WIPHI,
KOHCYJIbTAlMY B 3aBUCUMOCTH OT LEJICH U TEMBI 3aHATHA.

3aHATUS POBOAATCS B pa3jU4HbIX (PopMax:

- 10 JMJAKTHYECKOM LICJIM. BBOJHOE 3aHATHE, HTOIOBOE 3aHATHE, 3aHATHE 10
H3YyUYCHUIO HOBOTO MAarepHajia; 3aHATHE 10 YINyOJICHHOMY H3YYCHHIO rionyqume

3HAHWI; 3aHATHE M0 CUCTEMATHU3aMU ¥ OOO0OIIEHMIO 3HAHUIA; 3aHATHE 10 KOHTPOITIO
5



3HaHWI, YMEHWII W HaBBIKOB, IIPAKTHYECKOE 3aHsATUE; JabopatopHas paboTa;
KOMOWHHUPOBAHHOE 3aHSATHE.

- 10 OCOOCHHOCTSIM KOMMYHUKATHBHOTO B3aUMOJECHCTBHS Ilefarora M
YYAUMXCA:  3aHATUC-KBECT,  3QHATUE-UIPA,  38HATUE-IKCKYPCHUS,  3aHATHE-
COPCBHOBAHME, 3aHATHUE-BUKTOPUHA, 3aHATUE-TTyTEIIECTBHE U T. 1,

Dopmbl OpraHM3alMK JEATEIBHOCTH YUALMXCA

— ¢poHTabHAA (Oecenbl, TUCKYCCHH, QUCITYTHI U T.1.),

— HHIMBUAYyalbHasA (pa3paloTKa M 3alluTa MPOEKTOB); CO3/IaHue pa3paboTKa u
pean3anus mpoOeKTOoB);,

— KOJUIEKTUBHAA (y4acTHE B PUPOAOOXPAHHBIX AKIHAX).

1.2. Heanb U 3aaa4n NporpaMmMsl

Ilens mporpammbi: GopMUpPOBaHUE Y 00yHArOMMXCH OA30BBIX KOMIIETEHITUI
B 00;1acTH OHONOTMH ¥ MUKPOOHOJIOTHH ITYyTEM IPOEKTHOI IeSTEIbHOCTH.

3agaum nporpamMmei;

Bocnumamenvnuie:

1. CoBepiieHCTBOBaTh KOMMYHHKATHUBHBIC HaBblKM (yMeHHE paborars B
rpymie, BeCTH Y4eOHbIil fUanor, OTCTauBaTh CBOK TOYKY 3PECHMUS).

Pazsusarowue:

1. ®opMHUPOBaTh HABBIKM CaMOCTOATENILHOM paboThI € pa3IMIHBIMM UCTOYHUKAMMU
MH(pOpMAIHH;

2. @opMUpOBaTh YMEHHUS U  HABBIKA TMPOBEJCHUSA  MPAKTHYECKOM,
UCCIICAOBATENBCKON U POEKTHOM ACITENBHOCTH.

Obyuarowue:

1. PacioupsTh ¥ CHCTEMaTU3UPOBATh €CTECTBEHHOHAYYHbIE 3HAHMS YUaAIIUXC

B o0nactu OuOoNOrMM ¥ OHOJOIMYECKHX HayK (OHOTEXHOJOrMM, (U3UOJIOTHHY,

TEHETUKH),
1.3. Coaepxxanue nporpamMmmbi
YueOHblii ni1an
Ne KonuuectBo yacos dopmbl
/i Ha3panue TeMsl arrecraiuu/
Beero | Teopusa | Ilpaxtuka
KOHTpOJIS




1 | Hayka mukpobuonorus. 2 1 1 Omnpoc, urpa

2 | Texuuka 6€30MacHOCTH B 2 1 1 Habmonenue,
MHKPOOHONOTHYECKHX TaG0OpaTOpUsX. OIIpocC, Wrpa
Pa6Gora MukpobHoNIOrHuecKux :
naboparopwii.

3 | PacnipocTpaHeHHOCTE  MUKpOGOB B 4 2 2 OmlT, O1IpOC

TIPUPOIE. OKonorus MHKPOOOB.
TakCOHOMHS MUKPOOPraHH3MOB.

4 | Mertonsl UCCIICIOBaHHUSA B 2 1 | JKCTIEPUMEHT,
MHMKPOOHOIOTHHL. 3HaKOMCTBO c HabmoneHue
71a00paTOpHBEIM 000PYHOBAHHEM

5 | OcHOBHBIE CBOIiCTBa 4 2 2 Buktopuna

MHKpOOpraHu3mMoB. Mopdosiorust u

YIABTPaCTPYKTYpa MHKPOOHOU KIETKH.
CpaBHEHHE 3YKapHOT U POKAPHOT.

6 | KymsTUBHpOBaHHE MUKPOOPraHU3MOB. 6 2 4 Bukropuna
BeicTaBka

7 | U3yueHnne MUKPOOHBIX KOJIOHHIMA 4 2 2 Habmonenue
Onpoc
Hrpa

8 | bHOTEXHONOTHS B XHU3HH Y€JIOBEKA 4 2 BuktopuHa

9 | IlpoexTHas nesATENBHOCTD 4 1 3 OmnpiT

Hroro: | 32 14 18

Coaepxanne yueOHoOro njiaHa

1. Tema: Hayka mukpoonosiorus

Teopusa. OOmpe TOHSATHSA, HWCTOPUA Pa3BUTHA HAYKH, BO3MOMKHOCTH
NPUMEHEHUsE MUKPOOMONIOTMN B JKW3HM vejioBeka. [lpeamer, 3amauy M 3HAYEHHE
MUKpOOHONOrHH. MukpoOHooruss Ha coBpeMeHHOM otame. [Ipodeccun u
CHCUUANIBHOCTH,  CBsi3aHHBIE ¢ MHUKpoOmosormeil.  Ucropus  passurus
MHUKpoOuosiorny, €€ paocTikeHus. bakrepuonorudeckas Jjaboparopus. Eé
ycTpoiictBo u 3agadn. Llenm u 3amaum Ilporpammer. ®opMbel u MeTomsl paboThI.
OpraHu3aioOHHbIE BOTIPOCHL.

Ilpakmuxa.  Odopmienne  uHOpManmMoHHOro  OykieTa Ha  TeMy
«MukpoOroIorus B HalIel KU3ZHUY. |

2. Tema: Texnuka 6e30NaCHOCTH B MHKPOOHO/IOrHYECKHX J1a00paTOPHSX.
Pabora MuxpoOHoIOrHYecKHX JJabopaTopuii

Teopua. llpaBuna Oe3zomacHocTH B jJabGoparopuu. [IpaBuna paGoTel u

noBeacHue B nabopatopuu. IloMemieHue naboparopud u obopyaoBaHue pabouero



Mecta. Y 0opka 1abopaTopHOro MOMeEIICHUS.

Ipaxmuxa.Pa3pabotka HMHQOPMALMIOHHOrO CTEHAA O MpaBwjaax paboThl B
MUKpPOOHONOrHYEeCKOi  1abopaTOpud H  ONMCAHUHM  MHUKPOOHMOJIOTHMYECKOro
o0opy10BaHuA.

3. Tema: PacnpocTpaneHHOCTL MHKPOOOB B HpHpoae. IKOJIOrHs
MHuKpo60B. TakCOHOMHS MHKDPOOPTaHH3MOB

Teopus. Muxkpobusie cooOmecTBa. MHoroo6pasue MHKPOOPTraHU3MOB.
Krnaccupuxauus bepmpxku. Mopdonorudeckas knaccudukammsa no KpacHibHHKOBY.
Mexanuzmbl pUcnoco01eHUS MUKPOOOB K XKM3HHM B 3KCTPEMAIbHBIX MCTOYHMKAX.
Muxpodopa. MuxpoOuoM: Bo3ayxa, IOUBbI, BOJbI, YEIOBEKA.

llpakmuxa. MukpoOHblE COOOIIECTBO — K3YYECHHE aA30TPUKCUPYIOLINX
OakTepHil Ha Ki1yOeHpKax 0000BBIX PACTEHMIA.

4, Tema: Meroabl HCC/IeI0BAHHA B MHKPOOHOOrHH. 3HAKOMCTBO C
Ja0opaTopHbIM 000PYAOBAHHEM

Teopusa. Muxpockormsa. KynsTuBupoBanue. buonoruueckue  MeETOIbl
HCCIIEIOBAHMSL. Onruaeckue mpubopbl.  [lpuGopbl  CTEpUIU3AIMOHHBIE U
TEPMHUUECKHE. Armmaparsl a1 Bapkd cpex.  MeTogsl  MHKPOCKONMHYECKOTO
UCCIICAOBAHUA MUKPOOpPraHu3sMoB. ONTHYECKHII MHKPOCKOIN, €ro YCTPOMCTBO U
nmpaBuia pabOTBl ¢ HUM. YXOX 32 MHUKPOCKOIIOM. MUKPOCKOIIMS B TEMHOM IIOIE.
®Da30BO-KOHTpACTHAS MUKPOCKONHA. JIFOMUHUCUEHTHAS MUKPOCKOMUSA. DJACKTPOHHAA
mukpockonus. [lpaxTudaeckue 3aHATHA. YCTpOMCTBO MHMKpockona. VIMMmepcuoHHas
cucreMa MHKpockorna. H3mepeHue 0O0BEKTOB. MUKPOCKONHS B TEMHOM [IOJIE.
®a30BOKOHTPACTHAS MUKPOCKOMHUA. JIIOMUHUCIIEHTHA MUKPOCKOITHS.

Ilpakmuka.  CocTaBi€HHE CXEMbl  QIrOPUTMAa  MHKPOOMOJIOTMYECKOHN
JMarHoCTUKM Guomarepuana.

5. Tema: OcHoBHbIe CBOicTBa MHKpoopranu3moB. Mopdosoras u
YALTPACTPYKTYPA MHKPOOHO# K/IETKH

Teopus. Mop(onorus MHKPOOPraHH3MOB, CTPOCHHE KIETKH OaKTepum.
KiieTounas CTEeHKa, CTPYKTYpHBIE DJJIEMEHTBHI KJIECTKM (LMTOILIa3Ma, IUIa3MUIa,

HYKJIEOM]], pubOCOMa, KJIeTOYHbIe BIUIOUYEHHS). CpaBHEHME YYKapHOT U NPOKApHOT.
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Oco6eHHOCTH CTpOCHHME KJIETOK OAaKTEpHil, aKTMHOMHLIET, APOACOKEH, IPOCTEHIINX.
HeknerouHoe crpoeHue Bupyca. MUKpoOHOJOrnmieckuii Ma3ok. Buabl okpaurMBaHus
Maska.

IIpaxmuxa.l. H3rorosieHue, OKpalIBaHUE 1%} pukcanys
MHUKpOOMOJIOrMYECKOro Maska. 2. H3ydeHue MopQonorud MHKPOOPTaHU3MOB
POTOBOI1 NOJIOCTHU.

6. Tema: KyabTHBHpOBaHAE MHKPOOPIraHH3MOB

Teopus. KonoHuu, nurarenbHbie cpeibl (knaccuuxaims, TpeOOBaHMA K
MUTaTeIbHBIM CpefaM, Crioco0bl MPUTOTOBJICHUS), METOAbI NTOCEBA HA MHUTATEAbHBIE
Cpepl.

[lpaxmuxa.l. V3ydeHde TEXHOJOTHHM H3TOTOBJICHMS  YHUBEPCATbHOI
TIITATENLHON Cpelibl ¢ MCIOJB30BAHMEM T'OTOBO# Cyxoil cMeCH [Uisl BbIpAlIMBAHUSA
IIMPOKOTO criekTpa Oakrepuit M M3roroBicHUs cpenbi Cabypo Ans BbIpalIUBaHUS
MHKPOCKONMYECKUX I'PrOOB. 2. PO3JIMB IMUTATEIbHBIX CPE.

7. Tema: N3yyenne MUKpPOOHBIX KOJTOHMIA

Teopus. Brusrue Qu3MyeckuX, XMMHYECKHX U OHOJOrHYecknx (pakTopoB Ha
KOJIOHMH MHUKPOOpraHm3MoB. BnusHue ¢usuueckux (akropoB (TeMmeparypsl,
JAY4MCTOM DHEPTHM, AABJICHMSA) HA MHKpOOpraHusmbl. CTepwiM3alis ¥ €€ BHJIBL
Bmusaune Ouonormueckux ¢daxropo. CumOuo3. Awnrtaronusm. [lapazurmsm.
XHUNIHAYECTBO.

IIpaxmuxa. BeipampBaHue MHUKPOOHBIX KOJOHHM, B34TbIX K3 CIEAYHONIUX
MCTOYHHMKOB.  TIOYBBI, BOABl. DaKTEpUOIOrMYECKOE  HCCIEOBAHME  BOJbI.
KouecTBEHHBI y4eT MHKPOOPTaHW3MOB, BCTpeuaromuxcid B Bo3ayxe. OOMeH
BemiecTB 'y  muKpoopranusmoB. [loceBbl pasnmuspix mous. Ilogcuer u
MHUKPOCKOITUPOBAHHUE KONOHUN NOYBEHHBIX MUKPOOPTaHU3MOB.

8. Tema: brnorexHo0rus B JKH3HH YE/I0BEKA

Teopua. Buorexnosorus. PepmentaruBHas OCOOCHHOCTh Oakrepuil
IOpUMEHEHHE OSTHX  CBOMCTB B  JKH3HM  4eloBeka.  bpoxenwe.  Twiibt
OHOTEXHOJIOTMYECKUX TPOLIECCOB.

Ilpakmuxa.  Pa3paborka  MUKDOOHOHM  3aKBaCKH M M3TOTOBJICHME
9



KHUCJIOMOJIOHHOrO NPOAYKTA.

9. Tema: IlpoexkTHAn 1eATEILHOCTD

Teopus. OcHOBH TpoeKkTHOM geArenpbHOCTH. OdopMileHHE TPOEKTa,
IIOCTAHOBKa LEJIEH U 3a/1a4.

IIpaxmuxa. VIHpuBUIyaibHblEe TPAKTUYECKHE pa3paboTKu 00ydaromierocs B
cepe MUKpOOHOJIOTUIECKOT0 UCCIICIOBAHN.

1.4. Ilnanupyembie pe3ybTaThl

OOpa3oBarenbHas NporpaMMa JaeT BO3MOXXHOCTb KaKIOMY OOyYaromeMycs
OBJIAZICTh 3aABJICHHBIMA KOMIIETEHIMSAMH B TOi Mepe, B KOTOPOM 3TO s HETO
[IPUEMJIEMO, ¥ BBIIIOJIHUTH IIPOCKTHYIO paboTy N0 BBIOpAaHHOMY paseiy Kypca.

JInvunocTHDBIE pe3yabTATbI:

Obyuarowuiics 6yoem umemo:

— KOMMYHUKATHBHbIE KOMIIETCHTHOCTU B OOINEHMH M COTPYIAHUYECTBE CO
CBEPCTHMKAMH K B3pOCIBIMH B IIpoliecce 00pa3oBaTeNbHOH M COPEBHOBATEIbHOMU
JESTEIbHOCTH.

— HAaBBIKM CaM000pa30oBaHMs Ha OCHOBE MOTHBALMH K OOYYCHHIO M MIO3HAHUIO.

MeTtanpeamersbie pe3yJbTaThi:

Obyuarowutica npuobpemém:

— YMEHHME CaMOCTOSTEIbHO IUIAHUPOBATh MYTH [JOCTIDKEHMS LEeNeld, B TOM
YHCJIC ATbTEPHATUBHBIE,

— YMEHHME OCO3HAHHO BhIOMpaTh Haubojee 3dPeKkTUBHBIE CIOCOOBI PELICHUS
yueOHbIX U MTO3HABATEIbHBIX 33/1aY;

— YMEHHE BECTH NPOCKTHYIO IEATEIbHOCTH ((POopMyJUpOBaTh LEIH, 3a4a4H,
TIPOBECTH UCCIIEAOBAHKE T.€. CO3ATh IPOEKT U 3aIUTHUTD €r0).

IlpeaMeTHbIE pe3y/ibTAThI:

Obyuarowutica 6yoem 3Hamv.

~ TEXHHKHA MHKPOCKOIMH (B T.4. TEXHUKH M3TOTOBJICHUSI MaKpOIPENnaparoB

MUKpPONPENaparos, BPEMEHHbBIX u NOCTOSIHHBIX [penaparos,
MuUKpodoTorpagupoBaHue),
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— DKOJIOTHYECKHE METOIUKH (PacuéT yiiepOa, MpUIHHAEMBIA cpele OOUTaHu,
OLIEHKA YHCICHHOCTH 00BEKTOB )KUBOTHOTO U PACTUTEILHOIO MHpPa),
— pPOJb €CTECTBEHHBIX HAYK M HAYYHBIX HAlpaBJICHUH Pa3sBUTHUA COBPEMEHHOM

OMOJIOrHHM H MUKPOOHOJIOTHH, @ TAKOKE CMEKHBIX OTpacjiei 3HaHHUA.

PA3JIEJ Ne 2. OPTAHUBAIIHOHHO-ITIEJAT'OT'MYECKHE YCJI0OBUA
2.1. Yca0oBHS Pean3anuE NPorpaMmbl

[pu peanu3zanuu NporpamMMbl HCMOIB3YETCA COUETAHUE AYAUTOPHBIX H
BHeayIUTOPHBIX (opM oOpaszoBarenbHON paGoTel. Hapsany ¢ TpaauimMOHHBIMH
MCIOJB3YIOTCA ~ aKTHUBHBIE M MHTEPAKTUBHBIC  METOABI M IIPHCMBL,
CIIOCOOCTBYIOIIME  PA3BUTHUIO MOTHUBAalMIOHHON  OCHOBBI  ITO3HABATEIBHOMN
JEATENBHOCTH 00YHYAIOIIUXCA B IPOLIECCE peaIU3allvy [IPOrpaMMBL.

OpraHu3anus caMOCTOATENbHOH pabOThl OOYYArOLIMXCH OCYUIECTBIISETCS
KaKk [OJ PYKOBOJCTBOM TMI€Jarora, TaK U C HCINOIb30BAHHEM MOJEIH
BHYTPUIPYIIIOBOro IedcTBa U HACTABHUYECTBA.

Opranuzanysi NOJMy4eHHs OOparHOM CBA3M O TEKYIIMX pe3yJjbTarax
00pa3oBaTENbHOM JEATEIHHOCTH BCEX OOy4HarOWIMXCs, HA OCHOBE MX aHaIM3a
CBOECBPEMEHHAsi KOPPEKTHPOBKA OOPa3OBATENBHBIX MOAXOAOB B HANpaBICHHU

yrayOsenus auddepeHunanun ¥ UHIMBUILY AlTU3alUH.
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MaTepﬂaJleO-TeXHﬂ‘leCKOC ofecneveHue

Ne HaumeHosanue HasHa4eHue/kpaTkoe ormicanue (PyHKIHOHATa 000PyIOBAHMSA
1 YuebHoe (00s13aTeNbHOE)
obopynoBaHue
Mukpockonbt IlpenHasHayeHbl 19 HM3Y4YCHUA KYABTYp  CTPYKTYPBI
1.1 | (onTHUeCKUiA, OMOJIOrH4eckux 06 bEKTOB
HUMMEPCHOHHBIH )
30HI yPOr€HUTAIBHBIN 3o s cbopa Owonoruueckoro Marepuana s
1.2 | Tum Al MHKPOOHOJIOTHYECKOTO UCCICAOBaHUA.
Kpacurens - dukcarop [MpennasHaueH s ¢ukcauMu H OKpacku OeCHBETHBIX
13 | 203 METHJICHOBBIH MHKPOOHOJIOrMYECKHX MPETapaToB.
| cunwmii no Maii-
I'prousansy
Habop n/oxpacku maskoB | HaGop  peareHTOoB  mpenHa3HaueH  JUIS  BBISBJICHHSA
o ['pamy MHKpPOOPraHM3MOB B Ma3KaxX KpPOBH, MOYH, MOKPOTE U APYIHX
1.4 OMOJIOTHYECKUX XUAKOCTAX, AU depeH1anbHOi OKpackH H
BBISIBJICHUSA MIPHHAIIEKHOCTH Oaxrepuit K
I'PaMIIONOKUTEIbHBIM HIIH K FPaMOTPULIATENBHBIM IPYyNIIaM.
Ls Yanixa Iletpu IlpenHa3HayeH [Uifi TOCEBA W CONEPKaHHUS MMKPOOHBIX
‘ KOJIOHUH
16 [TuTaTensHbIe CPENbI IMutatensHass cpepa ANA KylIbTHBHPOBAaHMS W TMOACYETA
’ MHKPOOPraHHu3MOB.
HunukxaropHas 6ymara YHuBepcajibHas HHIWKATOpHas Oymara, TMO3BOJISIOINAs
1.7 onpenenate yposeHb PH pasnuyHbpiX cpen, B T.4. IOYBBHI,
BOJIbI, MOJIOKA.
18 INMunetxa [lactepa Hcnions3yetcs , s cOopa XUAKOCTEH H ONpeAeNieHIs
' obbeMma.
Habop "Taiinst [pumenseTcs ans 6€30nacHOro HCCHEA0BaHUs
1.9 | MukpobHONOTHH. MUKPOCKOIIUYECKHUX MPpUOOB.
LlapcTBo rpubos”
5 KomnbrorepHoe
obopynosanue
2.1 | Hoytbyx Pabota B xyacce
2.2 | Msblnb
23 Tenexka utd 3apsaxd 1 | Tym0a 1018 XpaHEHHS U 3apsAIKH HOYTOYKOB
"~ | XpaHeHHs HOYTOYKOB
24 | MOY Mroro¢yHKLHMOHAIBHOE YCTPOHCTBO
2 5 | CereBoil yAIHHUTEb CereBoii yJUIMHUTEND
3 Ilpe3eHTanioHHOe
obopyaoBaHUe
3.1 | LEDnanems ITonaua HGOPMALIMOHHOrO MaTEpHaa
3.2 | Hactennoe kpermieHue Kpemnenue LEDnanenn
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3aHATUS  TPOBOJATCA B CHEUHATBHO OPraHM30BAHHOM  IIOMELICHHH,
obopynoBaHHOM: MeO€npI0 (CTOJIBI, CTYNBS) B COOTBETCTBHH C POCTOM H
UHVBUAYQIbHBIMH OCOOCHHOCTSMH J€Telf; MarHWTHOHW JOCKOM; IIKapoMm s

XpaHEHUS METOAUYECKUX MOCOOHIi 11 pa3AaTOYHOro MaTepHaia.

Y4eOHO-MeTOARYECKOE H HHPOPMANMOHHOE o0ecneuenne
g o6yqaromuxcs 1o JaHHO# porpaMMe UCIOJIb3yeTCs:
JEMOHCTPALMOHHBIN MaTtepuan (Ipe3eHTalMU ), SJEKTPOHHBIC 00pa30BaTe/IbHbIC

pecypent (school-collection.edu.ru; www.greeninfo.ru; http://fcior.edu.ru;

www.zin.ru/museum; www.sbio.info; www.theanimalworld.ru/) u ap.

JlonoHUTENbHBIE MaTepUATBI 110 TEXHUKE 0€30I1aCHOCTH:
e MHCTPYKIIMA 11O OXPAHE TPYJIA M TEXHUKE BE3OHNACHOCTHU
(na mpumepe WORLDSKILLS)

o [Ipaswia Texuuku 6e30nMacHOCTU B 1abopaTopuu

® [IpakTM4eCcKO€ PYKOBOJCTBO 1O OMOJIOTMUYEecKOoil 06e30macHoCTu - Tperbe

u3aadue (BO3)

CchUIKM Ha BUICOYPOKH, CTaTby U Ip.

e Texnuka nocesa: https://youtu.be/sxfTB7TIQ6k

e [lpuroroBneHue nuratenbHON cpeapl goMa: https://kot.sh/statya/334/stroim-

dom-dlya-bakteriy

® [Ipucomosnerue numamenvHo cpeovl 8 nabopamopuu:

https://youtu.be/r3g4wXyaNOw

e VYiasrpaduoner: yddekruBHas aesuHdekis 1 6€301naCHOCTh

o MY 5046-89 «llpodunakruyeckoe yiabTpaduoaeToBoe 00IyHeHHE MOACIH»

B kxauecTBe MPOEKTOB MOXKHO HCTIONb30BATh PEKOMEH/IOBAHHBIE TEMBI,
TIPEIOKEHHBIE B KAUECTBE MAaTepUaJIOB MIKOJIbHOTO MapadoHa BCEPOCCHICKOTO
KOHKYpcCa 0 MUKPOOHOJIOrHH
(https://drive.google.com/drive/folders/IneA7XBONjet2f4 BinLWipULUInWaPB):

«30HbI HHrUOMpOBaHUs pocTa» (3aganue 1); «Cnacu K1yOHUKY» (3a1aHue 2),

«Pomuth» (3ananue 3); «CMmepTenpHbie Ty4u» (3aganue 4).
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2.2. OueHouHbIe MATEPHAJIBI H (OPMBI ATTECTANNH

[lpu peamm3anMyd IMPOTPAMMbl  UCTONB3YIOTCA TEKYIIMH KOHTPOJIb U
NPOMEXYTOYHAS arrectauys. TeKynMid KOHTPOJIb OCYIIECTBISETCS B MPOLECCE
K@KJI0r0 3aHATUSL.

ATTecTauMs OpraHM3yeTCS C ILEJBI0 ONpENENCHUA YPOBHA M KadecTBa
OCBOCHMS o0yqaromuMuUcs JOITOJIHUTEIIbHOM 001eo6pa3oBaTeaIbHON
of1Iepa3BHBAIOIICH POrpaMMbl.

HToroBbiii KOHTPOJIb 00YYArOIIMXCS IPOBOIUATCS 110 PE3YJIbTAaTaM BBIITOIHEHHS
NPaKTHYECKUX 3aJaHUi M 3alUThl MPOEKTOB. Kaxaplii KpUTEpUA OLICHMBAETCH B
Gauiax. Beicokuii yposeHb ycBoeHust — 80% u Gonee, cpequuii — 60-80%, HU3KUM -

10 60 %.

SHO Ymenue Ymenue Ymenue CnocobHocts | Ymenue IloGena/yuactue Ha
peberka paborars ¢ paborats B peanu3oBath | co3aaTh 3aUUTHTb MEPOIPUSITHAX
JMTEPATYPHBIMH | MPYIIIOBOM MPOEKT Ha KaueCTBEHHYIO | TIPOEKT Ha (Bcepocc/pernoH)
KPHUTEPUH | napHbIMU npoexTe [paKTHKE NPE3CHTALMIO | MEPOTIPUSTIM
(30/20 Bannos;
(0-10 6asuos) | (0-10 Gannos) | (0-10 (0-10 Gannos) | (0-10 Gayuor) {20/10 Hannos)
6annogs)

IIpoMeKyTOYHAR ATTECTAIHA — IPOBOAMUTICA TI0 HTOraM OCBOCHHMS 4YacTH
mporpaMmel. B 310 BpeMs NpOBOASTCS: BUKTOPHHA, BEICTABKA JETCKUX PaloT.

@opMbI aTTECTAHHE H KOHTPOJIA:

Ha6mionenne — ¢opMa KOHTPOJS, KOTOpas IOKA3bIBACT YPOBEHbL YCBOCHHSA
HOBOro Marepuaja B 00y4eHuH peOeHKa B TO BpeMs, KOria OH paGoTaeT WK urpaer
(OMH WJIH BMECTE C JPYTMMHU JETHMH).

Onpoc — NpoBepKa TEOPETHICCKUX 3HAHUI IIPOHICHHBIX TEM.

Mrpa — METOA MPOBEPKH TEOPETUYECKUX 3HAHUI B BIIE IUJAKTHIECKHUX MID,
BHUKTOPUH, OMPOCOB.

OnbIT — METoJ{ MCCAEJOBAHMUA, B XOJ€ KOTOPOr0 MCKYCCTBEHHO CO3/AIOTCH
YCIOBHS, NO3BOJISIONIME OTBETUTh HA MCCNEYEMBIH BONPOC ¥ TEM CaMbIM ITOJTy4HTh

HOBOC 3HAHHUC.
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IKCIHEPHMENRT — METO/] MCCIIEIOBAHUSA, KOTOPBIH MpeyCMaTpUBAET CO3AAHHUE
HEKMX CTICIMATbHBIX YCIOBHIA IS UCCIIETOBAHUS MIPUPOIAHBIX OOBEKTOB.

BuKTOpHHA — Urpa, 3aKIIOYAIONIA’CT B OTBETAaX Ha BOMPOCH.

BeictaBka — NyOiIM4YHOE TWPEACTABICHUE [OCTIDKEHHH [0 pe3yJIbTaraM

OCBOCHHUS TIPOrpaMMBbl (aNTUIMKALY, PUCYHKH).

2.3. Meroan4eckne MaTepHaJibi

OOpa3oBarenbHas IporpaMMa MHTETPUPYET B ce0e JOCTHKEHUS COBPEMEHHBIX
HanpapJICHUH B 061acTH GHONOIHHM, GHOTEXHONOTHIT M HEHPOTEXHONOTHIA.

Ilporpammoii npeaycMOTPEHO IIPOBEACHHE KOMOWHMPOBAHHBIX 3aHATHM:
3aHATHSA COCTOST W3 TEOPETHUYECKOM M MPAKTUYECKOM 4acTed, a Taloke NMPOEKTHOM
JESTENbHOCTH.

IIpn npoBeneHWM 3aHATHIA WCIONB3YIOT pa3nu4HbE (OPMBI:  JIEKLIUH,
npakTHdeckue paboTsl, Oecelbl, KOHPEPEHIMM, KOHKYPCHI, HIPbI, BHKTOPHHBI,
IIPOEKTHAs U UCCIEA0BATEIbCKAA ASITEIbHOCT. 3aHUMAsACh 10 JaHHOM nporpaMme
00yH4aroLKecs, JO/DKHbI OAY4UTbh NEPEAOBbIC 3HAHUA B 001acTH OMOTEXHOIOIUM, a
TAKKE CMEXKHBIX 001acTaX; NMPaKTWYECKHE HABBIKM paldOThl HaA pa3HbIX BUIAX
COBPEMEHHOTO 000py/0OBAHMS;, YMEHUE TUIAHUPOBAThL U PEATU30BBIBATH KOHKPETHBIE
UCCIICIOBATEHCKHE Y NIPUKJIAIHBIE 3a/1a49M, IOHUMAaTh POJIb Hay4YHbIX MCCIIEN0BAHUMI
B COBPEMEHHOM MHPE M 3HAYUMOCTh MEXAYHAPOAHOIO COTPYIHUYECTBA.

[Tpy npoBeaeHUN 3aHATHIA HCIIOJb3YIOTCS IPHEMBI ¥ METO/bI TEOPUH PELICHHA
H300peTaTeNbCKIX 3aJa4, pasBUTHA KPUTHYECKOrO MBIILICHUS U JIp.

2.4. Kanenaapusblil yaeOHnblii rpapux

Otarsl 00pa3zoBare/ibHOro npoiecca 1 ron
ITponomkuTesHOCTh Y4€OHOTO roia, HeJes 32
KomuecTBO yueOHBIX AHEH 32
IIpoAoKUTEIBHOCTD 1 monyroaue 15.09.2023-30.12.2023
yueOHBIX IEPHUOJIOB 2 nonyroaue 09.01.2024-24.05.2024
Bospacr nerei, jier 13-17
[1poAODKUTENBHOCTD 3aHATHSA, aKAJICMHYCCKHIA Yac 1

PexxuM 3aHATHH 1 paz/uen
I'ogoBasg yueOHast Harpy3ka, 4yac 32
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2.5. KaaenaapHblii NJ1aH BOCIHTATE/IbHO# padoThI

Hanpasnexus Meponpusatust Cpoku
EctrectBeHHoHay4yHoe | Buxropuna «Hai MHOrooOpa3HbIii OKTSI0pb
MHD»
Ksect «Ha nepekpectke Hayk» nexabppb
Okckypeus «[Ipuposa u Mb» Mai

CITUCOK MCIIOJIb30OBAHHO! JINTEPATYPHI

1.Beeaenue B kietounyio omosormo. HYennos 10.C. 4-¢ m3a., nepepal. u 1011~

M.: K11 «Axagemkuura», 2019.
2.buonorus. Bech Kypc MIKOJIbHOM IIpOrpaMMsl B cxemax U tabmumax. (2020)
3.buonorus. B 3 1. Teitnop M., I'pun H., Crayt V. 3-e u3a. — M.: Mup, 2020.
4 Muxpo6buonorus. Herpycos A.H., Korosa WU.b. 3-e uza., ucnp. — M.: 2020.
5.006mas 6uonorus. Kojgecaukos C.U. 5-e 3., crep. -M.: 2020.

6. l'ucronorus, smOpuonorus, upronorus. — H.B. boituyk, D3.I'. Yiym6ekoB —

I'D0TAPMeana, 2019 1.

7. CmupHOB UL A, EBcenko M.C.: Taitusl Mukpobuonoruu. L{apctso rpubos:

PykoBoACTBO JUIS poauTeieii M pyKOBOIUTENEH MUKPOOHOTOTMYECKUX KPYKKOB/ 11O

obmieit penaximeit Xumna I.M. - M.MI'HY, 2019.
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