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Paznen Ne 1. OCHOBHBIE XAPAKTEPUCTHUKMU ITPOI'PAMMBbI
1.1. IlosicHUTEJIbHASA 3alIHCKA

buonorus, xumusi, OMOXUMHUS, OMOTEXHOJIOTUA U MHUKPOOHOJIOTHSI — aKTUBHO
pPa3BUBAIOIIMECS OTPACIM COBPEMEHHOW HAy4YHOW MbICIH. Pa3paboTKu B JTaHHBIX
00JacTsAX TMO3BOJISIOT PENIaTh MIMPOKHN KPYT BOIPOCOB, CBS3aHHBIX C OXPAaHOU
3I0pPOBhsl YEJIOBEKa, TMOBBIIEHUEM J()PEKTUBHOCTH CETHCKOXO3IUCTBEHHOTO M
MPOMBIIIJICHHOTO TPOW3BOJICTBA, 3aIlIMTOM Cpeabl OOWTAHMS OT 3arpsS3HCHHM,
OCBOGHHUEM TJIyOMH OKeaHa W KOCMHUYECKOro mpocTpaHcTBa. CoOBpEeMEHHbIC
OMOJIOTMYECKUE 3HAHMUS TO3BOJISIOT CO37aBaTh METOJMKH, HaIpaBJICHHBIE Ha
KOHCTPYMPOBAHME KJIETOK HOBOTO THIIA; HECYIIECTBYIOIIME B MPHUPOJAEC COUYCTAHUS
TE€HOB; IPOCKTUPOBATh W BHEIPSATH B IPOU3BOJCTBO pa3iiMyHble HHTEPQEHCHI
B3aMMOJICHCTBUSI YEJIOBEKA M JKUBBIX OOBEKTOB, VYIy4dlIaTh ASKOJOTHYECKYIO
CUTYyallMIO B MUPE U OTACJIbHBIX PErHOHAX.

MukpoOuonorusi — 3TO HayKa, M3y4arolas >XUBbIE CHUCTEMbl, HE BHUJHBIC
HEBOOPYKEHHBIM TJIa30M, a TAK)Ke O MPAKTUYECKOM IIPUMEHEHHH MUKPOOOB B KHU3HU
YEJIOBEKAa, O METOAAaX M TEXHOJOTUSX IPOU3BOACTBA PA3JIMYHBIX BEIIECTB U
MPOJYKTOB C UCITOJIb30BAaHUEM TTPHUPOJTHBIX OMOJIOTHIECKUX OOBEKTOB U IMPOIIECCOB.

JIronu ¢ IpeBHENIIMX BPEMEH BBICTYIIAIN B POJIM OMOTEXHOJIOTOB: MEKJIH XJI€0,
MOJy4YaJI MOJIOYHO-KUCIIBIE TPOAYKTHI, YKCyc. lIpm 3TOM OHM wHCHONIB30Bain
pa3IMYHbIe MUKPOOPTaHU3MBI, JIaXKe HE MO03peBast 00 UX CYIIECTBOBAHUH.

CeroaHst MUKpOOHOJIOTHSI — 3TO MHTErpaJIbHAsI HayKa, OMpPeIeIIaroNias HayyHO-
TeXHUYECKUH  mporpecc. MuUKpoOHOJIOTHS —  CIWHCTBEHHAs  JIHCIUILIMHA,
oObeauHstomas pyHIaMeHTaIbHYIO M PUKIIAIHYIO HAyKy, a TAKKe MPOU3BOJICTBO.

OcHOBHBIEC HaMPABJICHUS MUKPOOUOJIOTHU:

— mopdosiorus, GU3NOIOTHS U IKOJIOTHUS MUKPOOPTaHU3MOB,;

— 00JIE3HETBOPHOCTH U MATOT€HHOCTh MUKPOOOB;

— MHOTrooOpa3ue MUKpPOOHOTO MHPA;

CO31aHHUEC HOBBIX OMOJOrMYeCKH aKTUBHBIX BCIICCTB U JICKAPCTBCHHBIX,
— MNPOU3BOACTBO MIPCIApATOB AJISI MCAWIWHBI, ITO3BOJIAOIMINX OCYHICCTBUTL B

3/IPaBOOXPaHEHUH PAHHIOIO TUATHOCTUKY U JICUeHHE NH(PEKITMOHHBIX 3a00JICBaHUN;



— CO3JaHNe MHUKPOOHMOJIOTHYECKUX CPEACTB 3alllUThl PACTEHUN OT OOJe3HEH U
BpeAUTeNel, OaKTEpUAIbHBIX yIOOPEHUN W PEryJsaTOpOB POCTa PACTEHMM; HOBBIX
BBICOKOIIPOAYKTUBHBIX M YCTOMYMBBIX K HEOJAronpusATHBIM (aKkTopaM BHEIIHEH
Cpellbl COPTOB M TMOPHUJIOB CENBCKOXO3SMCTBEHHBIX PACTEHUN;

— CO3[IaHME [IEHHBIX KOPMOBBIX JOOABOK U OMOJOTMYECKHA aKTUBHBIX BEILIECTB
JUTSl IOBBILIEHUST TPOYKTUBHOCTHU KUBOTHOBO/JICTBA;

— pa3paboTKa HOBBIX METOJIOB OuoumkeHepur it 3hOEKTUBHON
npO(UIAKTUKY, JTUATHOCTUKH U TEPAITUU OCHOBHBIX 00JI€3HEH;

— pa3paboTKa HOBBIX TEXHOJOTHMH IOJyY€HHUs LEHHBIX MPOIYyKTOB MJis
WCITOJIb30BAHUS B MMUIIEBON, XUMUYECKON MTPOMBIIUIEHHOCTH, CETCKOM XO3SIICTBE U
Ap.

— CO3/IaHM€  TEXHOJOrMH IIyOokoll Hu  3(P(deKTUBHON  mnepepabOTKu
CEJIbCKOXO3SIICTBEHHOTO ChIPbs, TPOMBIIUIEHHBIX 1 OBITOBBIX OTXOJIOB.

Pa3BuTHe M IIKMPOKOE HCIIOJIIB30BAHUE COBPEMEHHBIX MHKPOOMOJIOTHYECKHX
TEXHOJIOTUM B MEIUIIMHE, THUIIEBOH, (apMarleBTUYECKON MPOMBIILIEHHOCTH,
CEJIbCKOM XO3SIMCTBE M JIPYTUX OTPACISIX SKOHOMUKH SBIISIETCS] ONPEACIISIONINM IS
YCTOMUYMBOIO COLMAIbHO-3KOHOMUYECKOIO Pa3BUTHsI CTPAHBI, MOBBIILEHUS Ka4eCcTBa
KU3HM HaceJieHus. BaxkHelmmM (akTopoM YCHENHOTO pa3BUTHS OTEYECTBEHHOM
MUKpOOMOJIOTUM  SIBJIAETCS  JajbHEilllee  COBEPIICHCTBOBAHUE  CHCTEMBI
MUKPOOHOJIOTUYECKOTO 00pa30BaHMUs.

[Tepen coBpeMEeHHOU IMIKOJIOM CTOUT MpoOIeMa peanu3aluy UIeu KOHIEHIINU
npoduiabHOro oOydeHusi, TpeOyIoLero ydera MHTEPEeCOB U CKJIOHHOCTEH
oOyJarommxcsi W MOPEJOCTABIISIONIET0  BO3MOXHOCTh  BBIOOpa  COOCTBEHHOM
TpaekTopun 00yueHusi. JlaHHas mporpamma, pemas TOCTaBJICHHYIO 3ajauvy,
MO3BOJISIET yYAIUMCS, LIEJICHAIIPABIEHHO TOTOBSALIMMCS K MOCTYIIEHUIO B BY3bl Ha
nporpaMmbl  OOy4eHHs MO OHOJOTMYECKUM U MEIMIMHCKUM CHEIUATbHOCTSIM,
yOenuThCs B MPAaBHIIBHOCTH BbIOOpa Oyayieit mpodeccun.

JlommonHuTeNbHAS — 001Ie00pa3oBaTebHas — OOIIepa3BUBAOIIAsl  MMPOTpaMMa
HampaBjieHa Ha (OPMHUPOBAHME M PA3BUTUE TBOPUECKUX CIOCOOHOCTEH U

YIOBIIETBOPEHUE VHJINBU1Y AJIbHBIX noTpeOHOCTEN oOyyJaromumxcs B



WHTEJUIEKTYaJIbHOM pa3BUTUH, a Takke Ha Npo(PecCHOHATbHYI0 OpPUEHTAIUIO
o0y4Jarommxcs.

B npouecce 00ydeHusi mpoUCXOAUT CO3JaHUE U oOecriedyeHue HEeOOXOIUMBIX
YCJIOBUM [IJISi JIMYHOCTHOTO Pa3BUTHUS, MPO(ECCHOHATBLHOTO CaMOOIPEACICHUS U
TBOPYECKOTO TpyAa OOydarolmuXcs; MOJyYyeHHEe OOydYalOIMMUCS TEOPETHUYECKHX U
MPAKTUYECKUX HABBHIKOB B OO0OJacTH OWOJOTHM, XUMHUH, OWOXMMHH, a TaKKe
NEpPEeIOBbIX 3HAHUM M MPAKTUYECKUX HABBIKOB B 00JacTM OHMOTEXHOJIOTHH U
mMukpoOuonorud. B mporecce mnpoBeaeHus 3aHATHH 0Oydaromuecss HMEIOT
BO3MOYKHOCTH MOJIyYUTh HABBIKY MOMCKA HH(POPMAILIMK 10 UHTEPECYIOIEH TEMaTHKeE,
peleHus] TIOCTABJIICHHBIX 3aja4, OMHUpasCh HAa 3HaHUE (U3MUYECKUX 3aKOHOB H
(U3HOJOTUYECKHUX SBICHHUM, PETUCTPAIIMM U WHTEPIPETANH PA3IMIHBIX CUTHAJIOB,
UMEIOINUX OMOJIOTUYECKYIO MPUPOIY, & TAKXKE BBIMOJIHUTH MPOCKTHYIO paboOTy IO
BBIOpaHHON TemaTuke. B mporecce mosiyueHus 3HaHUM OOydYaromuecss Haydarcs
MpaBUIBLHO CTaBUTHh II€JM, IUIAHUPOBATh HaWOOJee paldoOHAIBHBIC IyTH WX
JOCTHKEHUSI, CaMOOPTaHU30BbIBATHCA W OPraHU30BBIBATH JPYTUX JUISL PEIICHUS
MOCTABJICHHBIX 3a7ad, JOCTUTATh MPAKTUYECKH 3HAYUMBIX OOIMIECTBEHHO IOJIE3HBIX
pPE3yIbTATOB. MPUMEHSATH UHXKEHEPHBIE MOAXObI B PEIICHUH MOCTABIICHHBIX 3a/1a4.

JononHutenbHas —0011e00pa3oBaTenbHas — 00IIepa3BUBAKOIIAs  [TporpaMMma
«Mukpobuonorusi» pazpaboTaHa B paMKax THIIOBOM MOJENN CO3JaHHsI HOBBIX MECT
JOTIOTHUTEIHLHOTO 00pa30BaHUsl JIeTel €CTECTBEHHOHAYYHON HAMpaBIEHHOCTH B
paMkax ¢eepasbHOTO MPOEKTa « Y CIeX KaKI0ro peOeHKay.

HanpaBJjieHHOCTh NPOrpaMMbl: €CTECTBEHHOHAYYHAS.

A3bIK peanu3alMu NPOrpaMMbl: PyCCKUM.

YpoBeHb 0CBOEHMSI POrPAMMBbI. CTAPTOBBI.

AjpecaT mporpamMMmbpl. oOydJaronecss 00pa30BaTEIbHBIX OpTraHU3aIUi
[Tpumopckoro kpas B Bozpacte ot 13 1o 17 ner.

Oco0eHHOCTH OpraHu3a U 00Pa30BaTEIbLHOIO MpoIecca

Cpox ocBoenus mporpammbl — 1 ros. O6bEM mporpaMmel — 32 yaca.

VYueOHas Harpy3ka (B Heneno) — 1 akajgeMruyeckuit yac.

[IponomxutensHOCTh akageMuueckoro yaca — 40 MUHYT.



KonuuectBo uenosek B rpymie — 10-15 yenosexk.

[Iporpamma paspaboTaHa st OuHOM (HOPMBI OOyUEHUS.

dopma opranuzanuu o0pa3oBaTENLHOTO MpoOIecca - TPYIIOBBIE 3aHITHUS C
DJIEMEHTAaMU HWHJIWBHIYaJIbHOW, MApHON paboThl U paboThl B MUKpo-rpynmnax. [lpu
OpraHW3allud  3aHIATHS  HCIOJb3yeTcs  auddepeHIIMPOBaHHBIA,  JIMYHOCTHO-
OpPUEHTUPOBAHHBIN MTOAXO.

dopMBbl OpraHU3aIK 3aHATHI: TPYIIIOBBIC U WHAWBHUIYaIbHBIC TAO0OpaTOPHBIE
U TIPaKTUYECKHE padOTHI, MCCIIENOBATEILCKHE M TPOCKTHBIC PaOOTHI, IKCKYPCHH,
OpraHU3allMOHHO-/IEATEILHOCTHBIE ~ WTPBI, KPYIJIbIE€  CTOJBI, MacTep-KIACCHI,
TPEHUHTH, BBIC3/IHbIE TEMATUYECKHE 3aHSTHUS, BBICTABKH, TBOPYECKHUE OTYETHI,
BHYTPCHHHE W BHEIIHWE KOH(EPCHIIMH, COPCBHOBAHUS W APYTHE BUABI yUEeOHBIX
3aHIATHI U Y4eOHBIX padoT.

OcHoBHBIE POpPMBI padoOT:

— MPaKTUYECKHE 3aHATHUS - HA 3aHATHUAX HACT OCMBICIICHHE TCOPETUYCCKOTO
Marepuana.

— KOHCYNbTAIlMM — HCIIONB3YyEeTCS TIPH HEOOXOAUMOCTH OpTaHHU3AIUU
MOCTOSTHHOW MOJJICP>KKH y4eOHOTO IMpoIlecca cO CTOPOHBI mpenoaBarens. BaxHoe
MECTO B CUCTEME MOICPKKH 3aHUMAET MPOBEICHNE KOHCYIIbTAIIUA.

JlommyckaeTcsl TpoBeeHHE MEIKOTPYNIOBBIX W WHAWBUAYAIBHBIX 3aHATHH.
Benymiee mecto 3aHuMmaeT paboTa Haj TPYINIMOBBIMU MPOEKTAMH M TBOPYECKUMU
3aJaHUSIMH.

OcHoBHOI (HOpMOI TIPaKTUYECKOW padOTHI, JEIOBBIE W POJIEBBIE UTPHI,
KOHCYJIbTAIIMK B 3aBUCHMOCTH OT IICJICH U TEMBI 3aHATH.

3aHATHS IPOBOATCS B PA3TUYHBIX (hOpMaXx:

- MO TUJAKTUYECKOW IIeTH: BBOJHOE 3aHATHE; UTOTOBOE 3aHITHE; 3aHITHE TI0
W3YUYCHUIO HOBOTO MaTepualia; 3aHATHE 10 YIUIyOJICHHOMY HM3yYCHHIO IOJTYYEHHBIX
3HAHWM; 3aHATHE 110 CUCTEMATH3aIlMd U 0000IICHUIO 3HAHUMN; 3aHATHE TI0 KOHTPOJIIO
3HAHWM, YMEHUW U HaABBIKOB; MPAKTUYECKOE 3aHATHE;, JabopaTopHas paboTa;

KOM6I/IHI/Ip0BaHHOC 3aHATHC.



110 OCOOCHHOCTSIM KOMMYHHKATUBHOT'O BBaHMOIIGﬁCTBHH neaarora Hu

ydqamuxcs: 3aHATHUC-KBCCT, 3aHATHC-UTI'PA, 3aHATHC-3KCKYpPCHU:I,

3aHATUC-
COPCBHOBAHUC, 3aHATHC-BUKTOPHHA, 3aHATUC-ITYTCIICCTBHUC U T./.

cDOpMI:I opranu3anuun JCATCIIbBHOCTU YHAIIUXCA:

— (pponTanpHas (Oecenpl, TMCKYCCHUU, JUCTYTHI U T.11.);

— MHANBUAYyalbHAS (pa3paboTKa U 3aIuTa MPOCKTOB); CO3AaHNe pa3paboTka 1
peanu3anus MpoeKToB);

— KOJUIEKTUBHAs (y4acTHE B IPUPOJOOXPAHHBIX aKIHUX ).

1.2. Heab 1 3a1a4M NPOrpaMMBbl
Heas mnporpammbl: QopMupoBaHue 0a30BbIX KOMIETCHIIMH B 00JacTu

Oouonormn M MuKpoOuonormn y oOyuatonmuxcs 13-17 7der myTeM NOpOEKTHOU
NEATEIBbHOCTH.

3aja4yu nNporpamMmbi:

Bocnumamenvhuvie:

1. COBepHIGHCTBOBaTL KOMMYHHKATHUBHBLIC HABbLIKU (YMGHI/IG pa6OTaTI> B

IpyIINe, BECTU yYeOHBIN UAJIOT, OTCTAUBaTh CBOIO TOUKY 3PECHUS).
Pa3zsusarowue:

1. ®opmHpoBaTh HABBIKM CAMOCTOSTEILHON PAOOTHI C PA3TMYHBIMU UCTOUHUKAMHU
UHpOpMaLuy;

2. ®opMHUpOBaTh YMEHUS U  HaBBIKU

MIPOBEICHUSA
UCCIIEIOBATENbCKOM U IPOCKTHOM JAESTETLHOCTH.

MIPAKTUYECKOH,

Obyuarowue:

1. PaCHH/IpHTB H CUCTCMATU3UPOBATH CCTCCTBCHHOHAYYHBIC 3HAHUA YYAIIUXCA

B 00nacTd OWOJOTMM U OHOJOTMYECKUX HayK (OMOTEXHOJIOTHH, (DU3UOJIOTHH,
T€HETUKH);

1.3. Conepxanue mnporpaMmmbl

Y4eOHbIH IJIAH
No KosnuectBo yacoB Dopmsbl
1/ HazBanue Tembl aTTecTanun/
Bcero | Teopus | Ilpaktuka
i KOHTPOJIS
1 | Hayka MukpoOHoorus. 2 1 1 Habmonenue,




urpa
2 | PabGora 2 1 1 Habmronenue,
MHUKPOOHOIOTHUECKIX ompoc, urpa
J1a00paTOPHI.
3 | PacnpocTpaHeHHOCTD 4 2 2 OmnebIT, onpoc
MHUKPOOOB B MPUPOJIE.
4 | Meronpl HCCIEOOBaHUAS B 2 1 1 DKCIEPUMEHT,
MHUKPOOHUOJIOTHUH. HaOJII0/ICHHE
5 | OcHOBHBIE CBOICTBA 4 2 2 DKCIEPUMEHT,
MHUKPOOPTAaHU3MOB. HaOIIOeHHe
6 | KymeTuBupoBaHue 6 2 4 Bukropuna
MHKPOOPTaHHU3MOB. BricTaBka
7 | U3yuenue MUKPOOHBIX 4 2 2 Hab6nronenue
KOJIOHH I Onpoc
Hrpa
8 | buotexHonoruss B IKHU3HU 4 2 2 Bukropuna
YeJIoBeKa
9 | IlpoekTHas esITeNbHOCTh 4 1 3 OnsIT
HUroro: | 32 14 18

Copnep:xanue y4e0HOr o 1jiaHa

1. Tema: Hayka Mukpoomnosorus

Teopus. OOmMe TMOHATUS, WCTOPUS PA3BUTHUS HAYKH, BO3MOXHOCTHU
OPUMEHEHUsT MUKpPOOMOJIOTMM B JKU3HU 4YenoBeka. IIpenmer, 3agaum M 3HaueHHE
MUKpoOHosorud. MmukpoOuosnoruss Ha coBpeMeHHOM oJrtane. IIpodeccun wu
CHELMAIbHOCTH,  CBsS3aHHble ¢  MHUKpoOuonorueil.  Mcrtopus  pa3BuTus
MukpoOuosioruud, €€ noctwkeHus. bakrtepuonornyeckas mnaboparopus. Eé
ycTporcTBo M 3agaud. Llemm u 3amaum IIporpammbl. @opMbl U METOABI PabOTHI.
OpraHu3aMoHHbIE BOIIPOCHI.

Ilpakmuxa.  Odopmiienne  HUHPOPMAIMOHHOTO  OyKjJeTa Ha  TeMy
«MHUKpOOMOIOTHS B HAIICH KU3HUY.

2. Tema: PaGoTa MUKPOOHOIOTHYECKUX JIa0opaTOPHii

Teopus. IlpaBuna Oe3omacHocTu B Jabopatopuu. IlpaBuia paboTel u
noBezieHue B nabopartopuu. [lomemnienue mabopatopuu U 000pyIOBaHHE pabOUETo

MecTa. Y0opka 1ab0opaTOpHOTO MOMEIICHHUS.



IIpakmuka. Pa3paboTka MHGOPMALMOHHOIO CTEHAAa O MpaBHiiax padOThl B
MUKpPOOHOJIOTUYECKOH  J1abopaTopud M ONUCAHUU  MHUKPOOHOJIOTHYECKOTrO
o0opy0BaHUS.

3. Tema: PacnpocTpaHeHHOCTHL MUKPOOOB B PUPO/IE.

Teopusa. Mukpobubie coobmectBa. MHOroodpasue MHKPOOPTaHU3MOB.
Knaccudukanus bepmxu. Mopdonoruueckas kimaccudukaius mo KpacuibHHKOBY.
MexaHu3Mbl TPUCTIOCOOJIEHUS MUKPOOOB K KM3HU B SKCTPEMAJbHBIX MCTOYHHMKAX.
Muxkpodropa. Mukpobuom: Bo3ayxa, MO4BbI, BOJIbI, YEIOBEKA.

Ilpakmuxa. MukpoOHBIE COOOIIECTBO — H3YYCHHE a30T(PUKCHPYIOIINX
OakTepuil Ha KITyOeHbKaX 0000BBIX paCTEHUM.

4. Tema: Metoabl uccieIOBAHUSL B MUKPOOHOJIOTHH.

Teopusa. Muxkpockonus. KynbruBupoBanue. buonornyeckue  MeTOAbI
WCCIICIOBAHMS. Ontuyeckue npubopsl. [Ipubopel  cTepuiIM3alMOHHBIE H
TepMUYeCKre. Ammaparbl Uil Bapkd cped. MeToabl  MHKPOCKOIHYECKOro
UCCIIEIOBAaHUSI MHUKpPOOPraHu3MoB. ONTHYECKU MHKPOCKOI, €r0 YCTPOWCTBO H
npaBuia pabOThl C HUM. YXOJA 33 MUKPOCKONOM. MUKpPOCKONUSI B TEMHOM IIOJE€.
Da30BO-KOHTPACTHASI MUKPOCKOMHUSA. JIFOMUHUCIIEHTHAS MUKPOCKOIHSI. DJIEKTPOHHAS
Mukpockonus. lIpakrnueckue 3aHsaTHA. YCTpOKWCTBO MHKpOCcKona. MmmepcrnoHHas
cuctemMa MHKpockomna. M3mepeHue o00BEKTOB. MHKpPOCKONHS B TEMHOM IOJIE.
Da30BOKOHTPACTHAS MUKPOCKOIHS. JIFOMUHUCIIEHTHAS. MUKPOCKOITHUS.

IIpakmuka.  CocTaBl€HUE  CXEMbl  QIFOPUTMA  MHKPOOMOJIOTHYECKOM
JMarHOCTUKH OMoMaTepHana.

5. Tema: OcCHOBHBIE CBOIICTBA MUKPOOPTaHU3MOB.

Teopus. Mop@dosioruss MHUKPOOPTaHU3MOB, CTPOCHHE KIETKU OaKTEpHHU.
Kiietounass cTeHKa, CTPYKTYpHBIE JJIEMEHTBHI KJIETKH (LUTOIUIa3Ma, IJIa3MUa,
HYyKJIeoul, pudbocoma, KIeTouHble BKItoUeHUs). CpaBHEHHE 3YKAPUOT U MPOKAPHUOT.
OcoOeHHOCTH CTPOEHUE KJIETOK OaKTepuil, aKTUHOMMIIET, APOAKKEH, MPOCTEHIITUX.
Heknerounoe crpoenue Bupyca. MUKpoOHOIOTUYECKH Ma30K. Buibl okparmmBaHus
Ma3Ka.

IIpaxmuxa. I. Nsrorosnenue, OKpallMBaHUE " bukcamus



MUKpOOHOJIOTUYECKOTO0 Maszka. 2. HM3ydenwe MOpPQOJIOTUH MHUKPOOPraHU3MOB
POTOBO MOJIOCTH.

6. Tema: KyJbTUBHpOBaHHE MUKPOOPTaHNU3MOB

Teopus. Kononuu, mnurtareiabHble cpefbl (Kinaccudukanus, TpeOOBaHUS K
MUATATEJbHBIM CPeaM, CIIOCOObI MPUTOTOBJIEHUS), METO/IBI ITOCEBA HA MUTATEIbHbIC
CpEnpbl.

Ilpakmuxa. 1. W3ydeHHWE TEXHOJOTMHM W3TOTOBJIEHUS YHUBEPCAIbHOU
MMATATEILHOW CPEAbl C UCIOJIb30BAHUEM T'OTOBOM CYyXOW CMECH ISl BBIPAILMBAHUS
IIMPOKOrO CHEKTpa OakTepuil U M3rotoBlieHUs cpenasl CaOypo st BbIpalIMBaHUS
MUKPOCKOITMYECKUX TPUOOB. 2. PO31TMB MUTATEIBHBIX CPE/I.

7. Tema: U3yyenne MUKPOOHBIX KOJTOHMI

Teopus. Bnusaue GU3NYECKUX, XUMUYECKUX U OHMOJIOTHYECKUX (haKTOPOB Ha
KOJIOHMM MHUKpPOOpPraHu3MoOB. BrusHue ¢usndeckux (akTopoB (TeMIlepaTyphl,
JYYUCTOM DHEPTUU, JABJICHUSI) HA MHUKpoopraHu3mbl. CTepunu3aius U €€ BHUJIBL
Bnusaue Ouonormyeckux daktopoB. CumOuos. Antaronusm. Ilapasutusm.
XHUIITHAYECTBO.

Ilpakxmuxa. BplpanuBaHue MHUKPOOHBIX KOJOHHH, B3STHIX M3 CIEIYIOIINX
MCTOYHHMKOB: TOYBBI, BOJbl.  bakTepuosornueckoe  HCCICAOBAHUE  BOJBI.
KonruecTBeHHBIN y4eT MHUKpPOOPraHW3MOB, BCTpedaromuxcs B Bozayxe. OOMeH
BEIIECTB Yy MUKpoopranu3MoB. IloceBel pasmnunbix mnouB. Ilogcuer wu
MHKPOCKOTTMPOBAHUE KOJIOHUI TOYBEHHBIX MUKPOOPTaHU3MOB.

8. Tema: bUOTEeXHOJIOTHSI B KU3HU YEJIOBEKA

Teopus. buotexnonorusi. depMeHTaTUBHAasE OCOOCHHOCTh OakTepwii u
IIPUMEHEHUE  OTUX CBOMCTB B  JKM3HU  4YejnoBeka. bpoxxenuwe.  Turmsl
OMOTEXHOJOTHYCCKUX IIPOIIECCOB.

Ilpakmuxa.  Pa3paboTka  MHUKpPOOHOW  3aKBaCKM W  HU3TOTOBJICHHUE
KMCJIOMOJIOYHOTO MTPOAYKTA.

9. Tema: I[IpoexkTHas 1eATEJIbHOCTH

Teopusi. OcHOBbl MpOEKTHOM nearenbHOCTH. OdopmileHHe MpOeKTa,

IOCTAHOBKaA IIEJIEH 1 3a1a4.



lIpakmuka. VInauBuayanbHble TPaKTUYECKUE pa3pabOTKU OO0ydaromlierocsi B
chepe MUKPOOUOTOTHYECKOTO UCCIICIOBAHMUS.

1.4. Ilnanupyemble pe3yJibTAThI

OOpazoBaTenbHas MporpaMMa JaeT BO3MOXHOCTh KaXXJIOMYy 0Oydaromemycs
OBIIAJICTh 3asBICHHBIMU KOMIICTCHIIMSIMH B TOW Mepe, B KOTOPOW 3TO HJsi HEro
PUEMJIIEMO, U BBITIOJIHUTH IPOEKTHYIO paboTy MO BEIOpaHHOMY pas3felny Kypca.

JIn4HOCTHBIE Pe3yJIbTAThI:

Obyuarowuticst 6yoem umems:

— KOMMYHUKAaTUBHBIE KOMIIETEHTHOCTH B OOIICHWH U COTPYAHHYECTBE CO
CBEPCTHUKAMHU U B3pOCIBIMU B IIpOIECCE 0Opa30BaTENIbHOM M COPEBHOBATEIbHOMN
JESITEIBHOCTH.

— HaBBIKHM CaMO0OpPa30BaHUs HA OCHOBE MOTHBAIIMHU K O0YyUEHHUIO U TIO3HAHUIO.

MeTanpeameTHblie pe3yJibTaThI:

Obyuarowutics npuoopemém:

— YMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh IMYTH JOCTHXKEHUS LEJei, B TOM
YHCJIC aJTbTEPHATUBHBIC;

— YMEHHE OCO3HAaHHO BHIOMpPATh Hamboisiee IPPEKTUBHBIE CIIOCOOBI pEIICHUS
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4;

— YMEHHE BECTU MPOEKTHYIO AEATEIbHOCTh ((OpMyJIHMpOBaTH 1EIH, 3aJauH,
IIPOBECTH MCCIIEIOBAHUE T.€. CO3AATh IPOEKT U 3aLUTHUTD €T0).

IIpenmeTHbie pe3yJibTAThI:

Obyuarowuiics 6yoem 3HamMv:

— TEXHUKH MHUKPOCKOMNHH (B T.4. TEXHUKH H3TOTOBJICHUS MaKpOIpPENapaToB U
MUKPOIIPENapaToB, BPEMEHHBIX u MOCTOSTHHBIX IpenapaToB,
MuKpodoTorpadupoBaHue);

— JKOJIOTMUECKHE METOJIUKH (pacuéT yuiepoa, NpUUMHAEMbIN cpejie OOuTaHus,
OLIEHKA YUCJIEHHOCTH OOBEKTOB )KMBOTHOTO M PACTUTEIHLHOTO MUPA);

— PpOJIb €CTECTBEHHBIX HAyK M HAYYHBIX HANPABICHUN PA3BUTHUS COBPEMEHHOU

OMOJIOTMU U MUKPOOMOJIOTUH, & TAKKE CMEXHBIX OTPACIIE 3HAHUS.
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PA3JAEJI Ne 2. OPTAHU3AITMOHHO-ITEJATOT'HMYECKHUE YCJIOBUSA
2.1. ¥YcjoBusi peaju3anyu NporpaMmmbl

[Ipn peanuszauuu mMporpaMMbl UCIOJB3YETCS COYETAHWUE ayJAUTOPHBIX M
BHEayIUTOPHBIX (opM oOpazoBarenbHOW padboThl. Hapsigy ¢ TpaauiimoHHBIMU
WCTIOJB3YIOTCS ~ AKTUBHBIE W WHTECPAKTHUBHBIE  METOABI WU TNPHUEMBI,
CIIOCOOCTBYIOIIME  PA3BUTHIO  MOTHBAIMOHHOW  OCHOBBI  MO3HABATEILHOMN
NESATEIbHOCTH 00YUYaIOIIMUXCS B MPOIECCE Peaiu3alliu TPOrpaMMbl.

Opranuzaius CaMOCTOSITENIbHOW PabOThl OOyYaroIMXCsl OCYIIECTBISECTCS
KaKk II0J PYKOBOIACTBOM IME€Iarora, TaK © C MCIOJb30BAHUEM MOJEIH
BHYTPUTPYNIOBOTO IIe()CTBA 1 HACTAaBHUYECTRA.

[lemaror opranm3yeT mojgy4eHHe OOpaTHOM CBS3M O TEKYIIUMX Pe3yjbTaTax
oOpa3oBaTeIbHON JEATEIBHOCTH BCEX OOY4YalolMXCsS, Ha OCHOBE MX aHalln3a
CBOECBPEMEHHO KOPPEKTHUPYET o0Opa3oBaTelibHbIE TMOAXOAbl B HAIPaBICHUU

yriyosieHus nudepeHmanuu 1 THANBUIY ATU3a1UH.
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MartepuaiabHO-TeXHHUYECKOE o0ecreueHue

Ne HanmeHnoBanue Haznauenue/kpatkoe onucanve GyHKIHOHATa000pyA0BaHUS
1 Y4ebHoe (00s13aTenpHOE)
000pyiI0BaHHE
MukpockoIbl [TpennazHaueHbI JUISL U3YYECHUSI YJIBTPaCTPYKTYpPBI
1.1 | (onrTHueckwid, OMOJIOTUYECKUX 0OBEKTOB
UMMEPCUOHHBIH)
30H]1 ypOr€HUTAIbHBIN 3o s cObopa  OmoOJIOTMYECKOro — MaTepuana  Juis
1.2 | Tun Al MHUKPOOHOJIOTMYECKOTO UCCIICIOBAHUS.
Kpacutens - ¢pukcatop [Ipennaznauen myig  QuUKcalMM W OKpacku OeCIBETHBIX
13 | 203uH METHUJICHOBBIH MUKpPOOHOJIOTMYECKUX NIPENapaToB.
" | cunui o Maii-
I pronBanbpay
Habop n/okpacku mazkoB | Habop  peareHTOB  mpeAaHa3sHaueH  JJid  BbISABJICHUS
no ['pamy MUKpPOOPIraHU3MOB B Ma3Kax KpOBHU, MOYH, MOKPOTE U JAPYTUX
14 OMOJIOTUYECKHX KHUAKOCTIX, AUp(epeHInaTbHON OKpAacKu H
BbISIBJICHUS IPUHA/IEKHOCTU OaxTepuit K
I'PaMIIOJI0KUTEIbHBIM I K TPaMOTPULATEIbHBIM FPYIIIIAM.
15 Yamka [letpu [IpennaznaueH [uisi moceBa U COJEPKaHUS MHKPOOHBIX
' KOJIOHUI
16 [IutarenpHbIE Cpeabl [lurarenpHas cpena s KyJbTUBUPOBAaHUS M IOJCYETA
: MUKpPOOPTraHU3MOB.
WNnaukatopHas Oymara VHuBepcaibHas UMHAMKaTOpHas Oymara, TO3BOJISIOLIAS
1.7 onpenenats yposeHb PH pasnuuHbIX cpen, B T.4. IOYBBHI,
BOJIbl, MOJIOKA.
18 ITunerka Ilactepa Hcnonb3yercs , Ans cOopa )KUAKOCTEH U onpeseneHus
' o0bema.
Ha6op "Taitabl [Tpumensietrcs Uit 6€30MaCHOTO UCCIIETOBAHUS
1.9 | MmukpoOuoIOTHH. MHUKPOCKOIIMYECKUX TPHOOB.
IlapcTBO IrprbOB"
2 KomnberoTeproe
000pyI0BaHNE
2.1 | HoytOyx Pabora B knacce
2.2 | MpIub
23 Tenexxka ns 3apaaku u | TymOa 11 XpaHeHUs U 3apsiIKM HOYTOYKOB
XpaHeHHs HOyTOYKOB
24 | MOY MHoropyHKIHOHaTbHOE YCTPOHCTBO
2 5 | CeTeBol yIMHUTEID CereBoll yUINHUTEND
3 [Ipe3enTanronHoe
o0opyaoBaHue
3.1 | LED nanens [Togava nHGOPMAITMOHHOTO MaTepHaIa
3.2 | HacreHHOE KpenneHue Kpennenne LED nanenu
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3aHATUSL TOPOBOASATCS B CHEIUAIBHO OPraHW30BAaHHOM  IIOMENICHUH,
000pyI0BaHHOM: MeOenbl0 (CTOJBI, CTYJbs) B COOTBETCTBUU C POCTOM U
WHIUBUTYyIbHBIMA OCOOCHHOCTSIMH JIeTeH; MArHUTHOM JOCKOHW; mKadoMm is

XPaHCHUA MCTOOAUYICCKHUX mocoouii u pa3aaTovYHOIro MaTcpualia.

Y4eOHo-MeTOoAUYecKOe U MHPOPMALIHOHHOE 00ecIieYeHHe
Jis oOyyJaronmxcs o JAHHOM nporpamme UCIIOJIb3YETCS:
JEMOHCTPALIMOHHBIN MaTepuasl (Ipe3eHTalun), AJIEKTPOHHbIE 00pa3oBaTeNIbHbIC

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

www.zin.ru/museum; www.sbio.info; www.theanimalworld.ru/) u mp.
I[OHOJIHI/ITCJIBHBIG MaTcpualibl 110 TCXHUKC 0€301aCHOCTH:
e HMHCTPYKIMA 110 OXPAHE TPYJA WM TEXHUMKE BE3OITACHOCTHU
(ma mpumepe WORLDSKILLS)

e IIpaBuia TEXHUKH 0E30ITaCHOCTH B Ha60DaTODI/II/I

® [IpakTHueckoe PYKOBOJCTBO II0 OHOJOTHYECKON O€30IMacHOCTU - TpeThe

n3aanue (BO3)

CcbUTKM Ha BUIEOYPOKH, CTaThU U AP.

e Texnuka nocesa: hitps://youtu.be/sxfTB7TI1Q6k

e [IpuroroBiieHre MUTATEILHON cpemasl jgoma: https://kot.sh/statya/334/stroim-

dom-dlya-bakteriy

e [Ipucomosnenue numamenbHou cpeovl 8 nabopamopuu:

https://youtu.be/r3g4wXyaNOw

e VYibrpabuoner: d3bdexkTuBHAA ne3uHGEKIMUI U 0E30IIACHOCTh

o MYV 5046-89 «lIpodunakruueckoe yiabTpadroaeTOBOEC 00ITyICHUE JIFOICID)
B kadecTBe TPOEKTOB MOXHO HCIOJIB30BaTh PEKOMEHJIOBAHHBIC TEMHI,
MPEIOKEHHBIE B KAaueCTBE MAaTEpPHAIOB IIKOJHLHOTO MapadoHa BCEPOCCHUHUCKOTO

KOHKypca o MUKPOOUOJIOTUH

(https://drive.google.com/drive/folders/1neA7XBONjet2f4 Bf-nLWjpULUInWaPB):

«30oHBI WHTHOWpOBaHUS pocTay (3amanume 1); «Cmacu kimyOHuUKY» (3amanue 2);

«DomuTh» (3amanue 3); «CmepTenbHbIe JIydn» (3a1anue 4).
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file:///C:/Users/Музычук/Desktop/НМ%20МИКРОБИОЛОГИЯ/school-collection.edu.ru
http://fcior.edu.ru/
http://www.zin.ru/museum
http://www.sbio.info/
http://www.theanimalworld.ru/
https://momk3.ru/images/worldskills/kz_medlab_unior/ot_tb_gost.pdf
https://www.gluvexlab.com/pravila-techniki-bezopasnosti-v-laboratorii/
https://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11w.pdf
https://www.who.int/csr/resources/publications/biosafety/WHO_CDS_CSR_LYO_2004_11w.pdf
https://youtu.be/sxfTB7TIQ6k
https://kot.sh/statya/334/stroim-dom-dlya-bakteriy
https://kot.sh/statya/334/stroim-dom-dlya-bakteriy
https://youtu.be/r3g4wXyaN0w
https://habr.com/ru/post/500942/
https://drive.google.com/drive/folders/1neA7XBQNjet2f4_Bf-nLWjpULUlnWaPB

2.2. OueHOYHbIe MaTepHaJIbl U (DOPMBI ATTECTALMH

[Ipn peanmzanuu mporpaMMbl UCIHOJB3YIOTCS BXOJHOM KOHTPOJIb, TEKYIIUH
KOHTPOJIb M IPOMEXKYTOUHAS aTTECTAIUSI U UTOTOBBIM KOHTPOJIb.

Bxoonoit kommpons OCyHIECTBISICTCS HA TEPBBIX 3aHATHSIX C  LEJNbIO
OMpENICNICHUs] YPOBHSI HAYaJbHBIX 3HAHUW MU 3aUHTEPECOBAHHOCTH MPEAMETOM Y
oOyuaroruxcs. [IpoBonutces B popme HAOIIOACHHE.

Tekyuwyuit KOHmMpPOAbL OCYIIECTBISIETCSA B POLIECCE KAXKIOTO 3aHATHUS.

ATrecranus OpraHu3yeTrcsi C LEJIbl0 ONpEAEICHHs YpPOBHA M KayecTBa
OCBOCHHSI 00y4aroIuMucs JOTIOJTHUTEIBHOU 0011e00pa3oBaTebHON
oO11epa3BUBAIONIEH IPOrPAMMBI.

Ha6aonenne — ¢opma KOHTPOJIS, KOTOpasi MOKa3bIBA€T YPOBEHb YCBOCHMS
HOBOTO Marepuasa B 0Oy4eHHH peOeHKa B TO BpeMs, KOT/1a OH pa0OTaeT MM UTPaET
(ovH MM BMECTE C IPYTUMU JCTHMH).

Onpoc — mpoBepka TEOPETUUECKUX 3HAHUM MPOUICHHBIX TEM.

Hrpa — meTon npoBEepKU TEOPETUUECKUX 3HAHUM B BUAEC AUAAKTUYECKUX UTP,
BUKTOPHUH, OTIPOCOB.

OnbIT — METO MCCIENOBaHUA, B XOJAE€ KOTOPOIO0 MCKYCCTBEHHO CO3JAIOTCA
YCJIOBHSI, TO3BOJISIIOLIME OTBETUTh HA UCCIEAYEMbI BOMPOC U TEM CAMbBIM MOJIYUUTh
HOBOE 3HAHUE.

JKCNMEePUMEHT — METOJI HCCIIEIOBAHUS, KOTOPBIA MPETyCMAaTPUBAET CO3JaHUE
HEKHUX CHEIUATbHBIX YCIOBUM JIJIsi UCCIICIOBAHUS TTPUPOIHBIX OOBEKTOB.

Ilpomesccymounasa ammecmayua — NPOBOJUTCA MO UTOTaM OCBOEHHS YaCTH
nmporpamMmbl. B 3T0 Bpemst IpOBOSTCS: BUKTOPHHA, BHICTABKA JIETCKUX PaboT.

BukropuHa — urpa, 3aKiIr04aronascs B OTBETax Ha BOMPOCHI.

BbicTaBka — nyOnuuHOE TMpeAcTaBlIeHUE OCTHKEHUI 10 pe3yibTaraM
OCBOCHUS TPOTrpaMMbI (aNTUIHKALIMK, PUCYHKH).

Hmozoevtit konmpons 00ydyarolmuxcsi MPOBOJUTCA 1O  pe3yJibTaraM
BBINOJIHEHUS MPAKTUYECKUX 3aJaHUW M 3alIUThl OPOEKTOB. Kaxaplil KpuTepuii
olieHMBaeTcs B Oaiuiax. Beicokuii ypoBeHb ycBoeHus: — 80% u Goiee, cpenuuit — 60-

80%, Hu3kuii - 1o 60 %.
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dUO YMmenue YMenue YMeHnue CrocobHOCTE | YMeHue I[Tobena/yaacTre Ha
pebenka paboratsb ¢ paborats B peanm3oBath | CO31aTh 3alUTUTh MEPONPUATHIX
JUTEPATYPHBIMH | TPYIIIIOBOM MPOEKT Ha KaueCTBEHHYIO | MPOCKT Ha (Bcepocc/peruoH)
KPUTEPHH | nagHpIMU pPOEKTE [PaKTHKE [PE3EHTALMIO | MEPOIIPHATUH
(30/20 Gamnos;
(0-10 6amtoB) (0-10 6ammos) | (0-10 (0-10 6ammoB) | (0-10 Gammos) [20/10 GamioB)
0aIoB)

2.3. MeToauveckue MaTepUaJIbl
OObpazoBarenbHas nporpaMma UHTETPUPYET B ce0€ JOCTUKEHHUSI COBPEMEHHBIX
HaIpaBJeHUil B 0071acTH OUONIOrUU, OUOTEXHOJIOTUN U HEMPOTEXHOJIOTUH.

HpOFpElMMOI?I IMpcaAyCMOTPCHO IIPOBCACHUC KOM6I/IHI/IpOBaHHBIX 3aHSATHM:
3aHATHA COCTOAT U3 TGOpGTH‘lGCKOﬁ u HpaKTI/I‘-IGCKOﬁ tIaCT(?I\/'I, a TaK¥XC HpOGKTHOﬁ
JCATCIBbHOCTH.

[Ipy mnpoBeneHWM 3aHATHM HKCHONB3YIOT PpPA3IUYHbIE (OPMBI: JIEKIUH,
IpaKkTUYeckue padoThl, Oecenpl, KOH(MEPEHIMH, KOHKYPCBI, HIPbl, BUKTOPHUHBI,
IIPOEKTHAsI U UCCIIEAOBATENbCKAs EATEIbHOCTh. 3AaHUMASICh 110 JAHHOW IPOTrpaMMe
oOy4aronyecs, JOJKHbI OIYYUTh NEPEIOBbIE 3HAHUS B 001aCTH OMOTEXHOJIOTH, a
TaK)K€ CMEXKHBIX O00JIacTSAX; MPAKTUYECKHME HAaBbIKM pabdOThl Ha pa3HbIX BUAAX
COBPEMEHHOT0 000pYAOBaHUS; YMEHHE TUIAHUPOBATh U PEaIU30BbIBATh KOHKPETHBIE
MCCJIEI0OBATENbCKUE U MPUKIIAIHBIE 337]a4H, TOHUMATh POJIb HAYYHBIX UCCIIEI0BaHMMA
B COBPEMEHHOM MHPE U 3HAYUMOCTb MEKIYHAPOJIHOIO COTPYJHUYECTBA.

[Ipu npoBeneHnH 3aHATUN UCTIONB3YIOTCS IPUEMBI M METO/IbI TEOPUU PELICHUS
M300peTaTeNbCKUX 3a/1a4, pa3BUTUS KPUTUYECKOTO MBIIIUICHUS U JIp.

2.4. KanennpapHslii yueOHblii rpadux

Otanbl 00pa30BaTENIBHOrO Mpolecca 1 ron
[Tpo10KUTENTEHOCTS YU€OHOTO TO/1a, HEeNes 32
KonudecTBo yueOHBIX THEH 32
[TpoaoIKUTENBHOCTD | monyroaue 15.09.2023-30.12.2023
y4eOHBIX MEPUOJIOB 2 moJIyroue 09.01.2024-14.06.2024
Bospacr nereit, ager 13-17
[TpoT0KUTETLHOCTD 3aHATHSI, aKaJCMUYECKUI Jac 1

Pexum 3austuit 1 pas/nen
['ogoBas yueOHasi Harpys3Ka, Jyac 32
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2.5 KajienpapHblii IVIaH BOCIUTATEILHOI padoThI

HanpasJsienue Meponpustus Cpokn O0bém
NpoBeIeHust BpeMeHH

JIKOJIOTHYECKOoe 1.OxoauKTaHT Hos6ps 2023r. | 40 MuH
2. 12 Mas - JleHb Maii 2023 T. 40 muH
AKOJIOTUYECKOTO
o0pa3oBaHUs

Tpynosoe 1.PaboTa B IKOJILHOM Anpens,  Maii | 60 MuH
JIeHApapun 2023 1.
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