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IosicHUTeIbHAS 3aNIUCKA.

CoBpeMeHHBIN y4eOHBIM MpoIecC HampaBleH HE CTOJBKO Ha JOCTHXKEHHE pEe3yJbTaToB B 00JacTH TNpPEAMETHBIX 3HAHUH, CKOJBKO Ha
JUYHOCTHBIA pOCT pebeHka. OOydeHHe MO0 HOBBIM 0O0pa30BaTEIbHBIM CTAaHAAPTaM NPEAyCMATPHBACT OPraHU3ALWI0 BHEYPOUHOU JESTEIHHOCTH,
KOTOpasi CIIOCOOCTBYET PACKPHITHIO BHYTPEHHETO MOTEHIHMANAa KaXJOTO YYEHUKA, pa3BUTHE U NOJICPKAHHUE €0 TaJaHTa.

OpHMM U3 KIIIOUEBBIX TPEOOBAHUN K OMOJIOrH4ecKOMy 0Opa30BaHUIO B COBPEMEHHBIX YCIOBUIX U BaKHEUIIUM KOMIOHEHTOB peanuszarmu OI'OC
SBJIIETCS OBJIAZICHHE Yy4YallUMHUCA [PaKTUYECKUMM YMEHUSMM U HaBbIKAMM, IPOEKTHO — UCCIIEOBATEIbCKON JeATeNbHOCThIO. [Iporpamma
«[IpakTuyeckass 6uoJOTUs» HampaBjieHa Ha (popMHUpOBaHUE Yy ydammxcs 6 Kiacca MHTepeca K U3Y4YEeHHI0 OMOJIOTHH, pa3BUTHE MPAKTUYECKUX YMEHUH,
MIPUMEHEHHE MOJIyYE€HHBIX 3HAHUN Ha MPaKTHKE C UCIOJIb30BaHuEM o0opynoBaHus LleHTpa ecTeCTBEHHO-HAYYHON U TEXHOJOIMYECKON HalpaBlIeHHOCTEN
«Touka poctay.

Ha 06a3e mentpa "Touka pocrta" oOecrieuuBaercs peanus3anus oO0pa30BaTEIbHBIX MPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOU
HaIpaBJIEHHOCTEN, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHOAATEILCTBA B cepe 00pa3oBaHus U ¢ yueToM pexkoMmeHaanuii denepaibHOro
onepaTtopa yueOHoro npeamera «buosnorusn.

Pabouas npozpamma cocmaenena na ocrnoge:

v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;
v\ @enepanbHblil TOCYIapPCTBEHHBIN 00pa30BaTENLHBIA CTAHAAPT OCHOBHOIO OOINEr0 0Opa30BaHUs, YTBEPKACHHLIM IMpHKa3oM MHHOOpHAYKH

Poccun ot 31.05.2021 Ne 287 "O6 yrBepxkaenuun enepaibHOT0 00pa30BaTEeILHOTO CTaHIApTa OCHOBHOTO 0011ero oopa3zoBanus"

v' Meroauyeckue pEeKOMEHIAIMK 0 pealn3alid 00pa30BaTeIbHbIX MPOTrPaMM €CTECTBEHHOHAYYHON M TEXHOJIOIMMYECKOM HAMpaBIEHHOCTEN I10
OMOJIOTHH C UCTIOIh30BaHUEM 00opynoBanus 1eHTpa «Touka poctay. MeTtoaudeckoe nocooue. — Mocksa, 2022 r
v" B cooterctBuu ¢ OOIT OO0 MBOY COII Ne2 Yyryesckoro paiiona [Ipumopckoro kpas.

Hean kypca:
(dbopMHpoBaHKE U Pa3BUTHE MO3HABATEIBLHOIO HHTEPEca K OMOJIOTHH KaK HayKe O KMBOW IIPUpPO/IE.

3agaum kypca:

v (pOpMHpPOBAHUE CHUCTEMBI Hay4YHbIX 3HaHHH O CHCTEME >KHBOM NpUpOAbl M HAyYaJbHBIX MPEJCTABICHUNA O
OMOJIOTHYECKUX 00BEKTaX, Mpolieccax, SBICHUIX, 3aKOHOMEPHOCTSIX;

v TpuoOpeTeHre OIbITa HCIOJBb30BAHUS METOJO0B OMOJIOTUYECKOW HAyKW Ui MPOBEICHHSI HECIOKHBIX OHMOIOTHUYECKUX IKCIIEPUMEHTOB C
UCIO0JIb30BaHKEeM o0opynoBanus LIeHTpa ecTeCTBEHHO-HAYYHON U TEXHOJIOTHYECKOM HampaBieHHoCcTel « Touka pocTay;

v/ pa3BUTHE YMEHHUI U HABBIKOB MPOEKTHO — HMCCIEIOBATENbCKOW NIEATEIBHOCTH C HCIOJIb30BaHHMEM oOopynoBanus LleHTpa ecrecTBeHHO-
HAy4YHOM M TEXHOJOTHYECKOM HarpaBieHHOCTeN «Touka pocray;


https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf
https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf
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4 IMOATOTOBKA YHalllUXCA K YUaCTHIO B OJIUMITMAAHOM IABWKXCHUU,
v/ pa3BUTHE YMEHHI U HABBIKOB pAabOTHI C Pa3INYHBIMUA UCTOYHUKAMU HH(OpMAIH;
v popmupoBaHue OCHOB 3KOJIOTUYECKOM TPaMOTHOCTH.

Cpoku peajau3anuu NporpamMmabi:

[IpencraBiennas paboyas mporpaMmma COOTBETCTBYET IPOrpaMMe OCHOBHOTO o0miero oopazoBanusi. Cpok peanm3aliui mporpaMMbl — OJIUH TOJT
(34 yacoa, 1 yac B Hezes110 B TeueHue 1roaa).

Bo3spact aereii, yuacTBYIOIIUX B peayiu3aliiy JaHHOM oOpa3zoBareabHOM mporpamMmel: 11-15 mer.
@opMbI OPraHU3aNUH AeATeJIbHOCTH YUAIIMXCS HA 3aHATUIIX

o JlaGopaTtopHbie pabOTHI
e lccnenoBarenbckas A€SITEIbHOCTD
o [IpoexTHas neATeIbHOCTh
Pabora yuyuress M 1eTeil MPOBOAMTCS € UCIOJb30BAHUEM CJIEAYIOIIAX 00Pa30BaTeJIbHbBIX TEXHOJIOTHIi:
e MeT010B IPOEKTOB
e JIMYHOCTHO-OPUEHTUPOBAHHOTO OOYUECHHUS
o PaszBuBaromee oOyueHue
e [IpobGnaemHoe oOyueHue
e H}popManmoHHbIE TEXHOJIOTUU
MeToabl U npuémbl, HCIOJIb3yeMble B padore:
e CeHcopHOro BocrpusTHs (JeKIus, MPocMOTp Buaeouibmon, CJI)
o [Ipaktuueckue (JlabopaTopHbie pabOTHI U IKCIIEPUMEHTHI )
e KomMmyHUKaTHBHBIE (CaMOCTOSTENbHAS pad0oTa yJaluxcsi, HHCIIEHUPOBKH )

o [IpoGnemHbli (co31aHue TPOOIEMHON CUTYAIUH)
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HJIaHI/IpyEMLIe pe3yJbTaTbl 0CBOCHUS KypcCa
JIMYHOCTHBIE PE3YIHTATHI:

¢ (bopmupoBaHNE KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOIIECHWUH W COTPYAHUYECTBE CO CBEPCTHHKAMH, CTAPIIMMH W MIQIINIAMHU B TIPOIECCE
00pa30BaTeIIbHOM, 0OIIECTBEHHO MOJIE3HOH, YIeOHO-HCCIICI0BATEIBCKOM, TBOPUYSCKOM U APYTUX BHIOB ACITCIHLHOCTH;

e (GopMUpOBaHWE IOHWMAHHS I[ICHHOCTH 3I0pPOBOrO W 0e30macHOro oOpa3a >KM3HU; yCBOCHWE TNPABHJI WHAMBHIYAJIHLHOTO W KOJUICKTUBHOTO
0€301acHOTO TIOBEJICHUS B UPE3BBIYANHBIX CUTYAIUAX, YIPOXKAIOIINX KU3HU U 3I0POBBIO JIIOJIEH, MPaBUII MMOBEJCHUS HAa TPAHCTIOPTE U HA JI0pOrax;

e (hopMUPOBAHHUE IKOJOTHUYECKON KYJIbTYphl HA OCHOBE MPHU3HAHUS IIEHHOCTU JKU3HHU BO BCEX €€ MPOSIBICHUSX M HEOOXOJIUMOCTH OTBETCTBEHHOTO,
OepeKHOTO OTHOIIEHUS K OKPYXKAIOIIEH cpelie;

® OCO3HAHWE 3HAYEHMsI CEMbU B KM3HU UYEJIOBEKa U OOIIECTBA; MPUHATHE LIEHHOCTH CEMEMHOMN JKU3HM; YBOXKHUTEIBHOE M 3a00TIMBOE OTHOIICHHE K
YJieHaM CBOEH CEMbH;

® Pa3BUTHE ICTETUYECKOTO CO3HAHMS YepPEe3 OCBOCHUE XYI0KECTBEHHOTO Ha, TBOPUYECKOH JCSITEILHOCTH ICTETHYECKOTO XapakTepa.

MertanpeaMeTHbIC Pe3YIbTaThl:

® YMEHHE CaMOCTOSTEIBHO OIMPEACIATh IEJIM CBOCT0 OOYYEHUs, CTaBUTh W (OPMYIUPOBATH I ceOsS HOBBIC 3a/1a4yd B y4&€Oe W TO3HABATEIIBHOM
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIILHOM 1€ATEIbHOCTH;

® YMEHHE CAMOCTOSITEJIbHO IUIAHUPOBATH MYTH JOCTHKEHHS LeJieil, B TOM 4YHClie aJbTepHAaTHUBHBIC, OCO3HAHHO BBIOMpATh Hanbosee rpheKTUBHbBIE
crocoObI peleHrs y9eOHbIX U MO3HABATEIBHBIX 33/1a4;

® YyMEHHE COOTHOCUTH CBOM JEHUCTBUA C IJIAHUPYEMBIMU pe3yJbTaTaMH OCYILECTBISATh KOHTPOJIb CBOEH NEATENbHOCTH B IMPOLIECCE TOCTUKEHUS
pe3ynbTaTa, OmpeAeNsTh CHOCcOObl NEHCTBHIM B paMKaxX MpPeIIOKEHHBIX YCIOBHI U TpeOOBaHM, KOPPEKTHPOBATh CBOU JCHCTBUS B COOTBETCTBUU C
HU3MEHSIOIICICS CUTYallueH;

® YMEHHE OLIEHUBAThH MIPABWJILHOCTD BHIIOJHEHHS yueOHOM 3a1au, COOCTBEHHbIE BO3MOXKHOCTHU €€ pEeIICHNUS;

® BJIaJICHUE OCHOBAMHU CaMOKOHTPOJISl, CAMOOILICHKH, MPHUHATHUS PELICHUH U OCYILECTBICHHUS OCO3HAHHOTO BBHIOOpa B y4yeOHON M MO3HABATENbHOM
NesITeNIbHOCTH;

® YMEHHE ONpEIENATh MOHITUSA, CO3/1aBaTh OOOOIIEHUS, YCTAaHABIMBATh aHAJOTUH, KIACCU(PUIIMPOBATh, CAMOCTOSATEIBHO BBIOMPATh OCHOBAHUS U
KpUTEpUH JUIA KilacCU(PUKALIMY, YCTAaHABIMBATh PUYUHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKOE PACCYKIICHUE, YMO3AKIIOYCHHE U JIeNIaTh BBIBO/IBI;

® yMEHHE OCO3HAHHO HCIOJb30BaTh PEUEBBIE CPEICTBA B COOTBETCTBHH C 3aJaucii KOMMYHHKAIMU JUIsl BBIPDAKEHHUS CBOMX YYBCTB, MBICIEH U
MOTpeOHOCTEH, MITAHUPOBAHUS U PETYISALIUN CBOCH JIESATEBHOCTH; BIaJIeHIE YCTHONW U MICHbMEHHOH pedbio, MOHOJIOTMYECKOI KOHTEKCTHOH pedblo;

e popMupOBaHUE U PA3BUTHE KOMIETEHTHOCTH B 0OJIACTH MCIIOIb30BaHHUH.

[IpenMeTHBIC pE3yabTaThI:

L4 (bOpMI/IpOBaHI/IC CUCTCMblI HAYYHBIX 3HAaHUH O JKUBOH npupoac " 3aKOHOMCPHOCTAX eé pa3sBUTUA, UCTOPHUYCCKU 6BICTpOM COKpalllCHUA
OMOJIOTUYECKOTO pa3H006pa3I/IH B 61/100(1)epe B pC3YyJIbTATC ACATCIIbHOCTHU YCJIOBCKA JJIA CO3AaHUA CCTGCTBCHHO-H&Y‘IHOﬁ KapTUHBI MUPA;
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¢ (GopMHpOBaHUE MEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUN O OMOJIOTHYECKUX 00BEKTaX, MPOLECCax, SBICHHUIX, 3aKOHOMEPHOCTSIX,
00 OCHOBHBIX OMOJOTMYECKHX TEOPHUSIX, SKOCHCTEMHON OpraHM3aluy XU3HU, O B3aUMOCBS3H JKMBOTO W HEXHBOTO B OHOcC(epe, HACIEACTBEHHOCTH U
M3MEHUYMBOCTH OPraHM3MOB, OBJIaICHUE IOHATUIHHOM annapaToM OMOJIOTUH;

® [IpHOOPETEHUE OTIBITA MCIIOJIB30BAaHMS METOJ0B OMOJIOTHYECKON HAYKH U MPOBEICHNE HECIOKHBIX OMOJIOTHYECKUX IKCIIEPUMEHTOB JUIS U3YUCHUS
KUBBIX OPraHM3MOB U YEJIOBEKAa, IPOBEJIEHUE HKOJIOTMYECKOTO MOHUTOPUHIA B OKpY)Kawolled cpene; ® (OpMUPOBAHHME OCHOB 3KOJOTMYECKOU
IPaMOTHOCTHU: CIIOCOOHOCTH OLIEHUBATh MOCIEACTBUS JEATEIILHOCTH YEJIOBEKA B NMPUPOJE, BIUSHUE (aKTOPOB pPUCKA HA 3/I0pPOBbE YEJIOBEKA; BHIOMPATH
L[EJIEBBbIE U CMBICIIOBbIE YCTAHOBKH B CBOUX JEMCTBUSX M MOCTYINKaX MO OT HOIIEHUIO K )KMBOW MPHUPOJE, 3J0POBbI0 CBOEMY M OKPYKAIOILIUX; OCO3HAHUE
HE0OX0IMMOCTH JAEUCTBUM [0 COXpaHEHHIO OMOPa3HOO0Opa3us U MPUPOIHBIX MECTOOOUTAHUI BII0B PACTEHUH U )KUBOTHBIX;

¢ (popmupoBaHHNE PEICTABICHUN O 3HAUEHUH OMOJIOTHYECKUX HAYK B PEHICHUH IPOOJIeM parMoOHATBHOIO IPUPOJIONIOIb30BaHUS, 3alUTHI 310POBbS
JIOZIEN B YCIIOBUSX OBICTPOTO M3MEHEHHMS SKOJOTUUECKOr0 KauecTBa OKPYKaroIel Cpebl;

® OCBOCHME NMPUEMOB PAIlMOHAIBHON OpraHU3allMl OXPaHbl TPyAa M OTAbIXA, BHIPAIMBAHUSA M PA3MHOXKEHHUS KyJIbTYPHBIX PACTEHMM M TOMAITHUX
KUBOTHBIX, yX0/1a 32 HUMHU.

Conep:xaHue nporpamMmmbl

Tema Nel. Mup nox MUKPOCKOIIOM

3HAKOMCTBO C IJIAHOM pabOThl M TEXHUKON OE30MAacCHOCTH MPHU BHINOJHEHHH J1a0opaTOpHBIX paboT. Kak yenoBek Mo3HaeT OKpyKarolui MUp.
buonornueckue Hayku. [Ipodeccun, cBsizannbie ¢ Ononorueidt. Metoapl mo3Hanus. bruonornueckue nmpuOOPbl 1 HHCTPYMEHTHI.

[TouyBcTByii ce0s Ha MecTe JIeBeHryka. MicTopun BEeTMKUX OMOJIOTHYECKUX OTKPBITUN. 3HaueHne n300peTeHust MuKkpockona. P. I'yk —
MIEPBOOTKPBIBATEINb KIETKU. A. JIEBEHI'yK OTKPBLIT MUKPOMUD.

JlaGopaTopHbie pabOTHI:

JlaboparopHas padota 1. Kakue yactu B MUKpPOCKOIIE TJIaBHBIE. ... M 171 4ero MUKpPOCKOITY 3€pKaJio ¥ peBoJibBep? Y CTPOMCTBO MUKPOCKOIA.

JlaboparopHas padota 2. Uto Takoe MUKpoOMpenapar U Kak ero paccMotpets? [IpaBuna paboTsl ¢ MUKPOCKOIIOM.

JlaboparopHas padoTta 3. Kak nmpeBpatuth Myxy B ciioHa? OnpezeneHue yBeIn4eHNs MUKPOCKOTIA.

JlaboparopHas padota 4. Uro yBunen B mukpockon Pobept ['yk? PaccmaTtpuBanue cpesa mpoOKH.

JlaboparopHas padota 5. Uro yBunen JleBenryk B kare Boabl? [lyreniecTBue B Kariro BOJIBI.

Ocennss skckypeust: « [lyremiectBre B mpupoay ¢ OMHOKIIEM U MHKPOCKOIIOM)

Tema Ne2. B Mupe HeBUAMMOK.
OTtkpsiTue 6aktepuii. PaznooOpasue Oakrepuii. 3Hauenue Oaktepuii: Kyna neBarorcs onasmue nucths? [Touemy Mbr 6oneem? Ko *KUBET B skenmyaKe y
KOPOBHI U Hac B kuieunuke? Kto 3axxuraer B okeane u Ha 60s0te orau? [Ipo kedup, cHiioc U KBaleHy0 KamycrTy.
Jlabopamopuvie pabomul:
JIaboparopHas pabota Ne6. Uto OyneT, ecnu 4ail OcTaBUThH B 3aBapovHOM 4daiiHuke? [IpuroToBlieHrne CEHHOTO HACTOS, pacCMaTpUBaHUE CEHHON MATOYKH.
JlaboparopHas pabota Ne7. Tlo3HakombTech, kapTodenbHas nanodka. PaccmaTpuBanue IBUKEHUS OaKTEPUU.
JIaboparopnas pabota Ne 8 . Uto Oyzer, ecinu OCTaBUTh MOJIOKO B TEMIIOM MecTe? PaccMarpuBaHue MOJOUYHOKHUCIBIX OaKTepHil.
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JlaboparopHas pabota Ne 9. 3auem y ropoxa Ha KOpHSX KIyOeHbKH? PaccmarpuBaHue KITyOCHHKOB Ha KOPHSX 00OOBBIX.
JIaGopatopnas paborta Nel0. 3auem Hano uncTUTh 3yOb1? PaccMarpuBanue 3yOHOTO HaNETA.
Tema Ne3. B napcrse pacTeHui.
Taitasl pacrenuit. Uro Takoe potocunrtes? [lurmentsl pactenuii. CTtpoeHue KiIeTku pacteHuil. Tkanu pacteHuil. MUKpOCKOIIMUECKOE CTPOEHUE OPIaHOB
pactenuii. Muoroo6pasue pacrenuil. OTaenbl pacTeHUH.
Jlabopamopmvie pabomul
JlabopaTtopHnas pabota Nel 1. Kakoe camoe MasieHbKO€ IIBETKOBOE PACTEHUE MOKET MPEBPATUTH 03€pO B 00JIOTO?
Jlaboparopnas padota Ne 12.0 uém mMoxkeT pacckazarh BaJulMcHepHs? V3ydeHne cTpoeHus KIeTKU pacTeHHIA.
JlabopaTtopHnast pabota Nel3.[Touemy y repanu JHCT 3€1EHBIN, a JIETECTKH KpacHbIe. M3yueHnune miaacTu moji MUKpOCKOIIOM.
JlabopaTtopHnast pabota Nel4.ITouemy apOy3 crnajkuii, a TMMOH KUCIBIN. PaccmaTpuBanue BaKyoJiei ¢ KIIETOUYHBIM COKOM.
JlabopaTtopHnast pabota Nel5.Kak o6Hapyxuth Kpaxman? PaccMarpruBaHue KpaxMalbHBIX 3€PEH B KIIETKaxX KapToderns.
JlabopaTtopnas pabota Nel6.ITouemy kparnuBa xk€Tcs, a repanb naxHer? PaccMarpruBaHue BOJIOCKOB SITUIEPMHUCA PACTCHHIA.
JlabopaTtopnast pabota Nel7.ITouemy KOpHU pacTeHUI BCACHIBAIOT TaK MHOTO BObI? KOpHEBBIE BOJIOCKHU 1O MUKPOCKOTIOM. 3a4eM KOPHIO YeXITHK?
JlaboparopHnas padota Nel8.ITouemy Boga criocoOHa 1BUraThes 1Mo ApeBecuHe? V3ydeHre MUKpOIpenapaToB JpEeBECHHbI pa3HbIX PAaCTEHUH.
JlabopaTtopnas pabota Nel19. Kto nzo6pén 6ymary? M3ydenne ocuHbIX THE3A 1 Oymaru moj MukpockornoM. [Touemy kapanmam numet mo oymare?
JlabopaTtopnas padota No2(.ITouemy xBos 3uMOit He 3amep3aeT? M3ydueHne cTpoeHrus XBOM Ha MUKpOTIperapare.
JlabopaTtopnas pabota No2 1.ITouemy mo3eneHeny CTEHKA aKBapuyMa M CTBOJIBI iepeBbeB? 3yueHne 0 THOKIETOUHBIX BOJIOPOCIICH.
JlabopaTtopnas pabota Ne22.Yewm o6pazoBana TuHa? Criuporupa 1Mo MEKPOCKOTIOM.
JlabopaTtopnast pabota No23.I'1e uckaTh 3apoapil y pacTeHuii? M3ydeHne cTpoeHus CEMSH 10 MUKpOIIpernapaTam.
3umHss 3kcKypeusi: HoBoronuss ckaska. CHEeXUHKH U JIBIUHKH 110J] MUKPOCKOTIOM. BhIpaniuBaemM 1 CMOTpUM KPUCTAILIBI.
Tema Ne4. B napcrse rpuooB.
Taiiuel rpu6oB. Ctpoenue rpuboB. MHOTrOOOpasue u 3Ha4eHHE rPHUOOB.
Jlabopamopusie pabomul.
JlabopaTtopHnas pabora Ne24. U3 vero rpud coctout? Paccmarpuanue cpe3oB rpuda 1o/ Jyrmoid 1 MUKPOCKOIIOM.
JlaGopaTtopHas pabota No25. 3auem rpuly IIacTUHKU U TpyOouku? M3ydeHne cpesa MUISANKY UI0A0BOTO Tena rpuoa.
JlaboparopHas padota Ne26. [Touemy oBouu ruuTh HaunHatoT? Korna poca ObiBaeT MyuHucToi? M3yueHne nopax€HHbIX rpHOKOBBIMH 3200J1€BaHUS MU
pacTeHu.
Jlaboparopnas padota Ne27. Uto Takoe muecens? M3ydeHne pa3HbiX BUIOB ILIECEHH.
JlaboparopHas padota Ne28. UTo mpoUCXOIUT € TECTOM, KOTJa TyAa APOXOKH J00aBIA0T? M3ydeHne MoYKOBaHUS IPOKIKE.
JlaboparopHas pabota Ne29. [Touemy Henb3s BbIpe3aTh CBOE UMs Ha AepeBe? M3yueHue miogoBoro Tena rpuda — TpyTOBHKA, pacCMaTPUBAHUE €0 CIIOP
101 MUKPOCKOTIOM



YueOHO-TeMaTHUYECKUIi IJIaH
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Ne Ha3Banue pa3nena Teopus NMPaKTHKA BCEro
1 | Mup 1o MUKpPOCKOIIOM 1 4 )
2 | B Mupe HEBUAUMOK. 0 4 4
3 | B mapctBe pacTeHHIA. 0 15 15
4 | B mapctBe rpuooB. 1 9 10
Bcero: 2 32 34
KanennapHo-TemaTuyeckoe nNJIaHUPOBaHHE
Ne Jara Tema ypoka (3aHATHSA) ®opma Buabl yueOHo# 1esiTeJIbHOCTH HUcnonb3oBanue
n/n | Ilnan dakrt OpraHu3anuu J1a00paToOpPHOro U
ypoka (3aHATHSA) undgposoro
000py10BaHMS LIEHTPA
«Touka pocra»
BBenenune — 54
1 BBoaubiit uncTpykTaxx no Th mpu VYpoxk - Gecena 3HaKOMCTBO ¢ MHCTpyKTaxkeM 1o | [L{ludpoBas nmabopaTopus
MIPOBEICHHUH JIA0OPATOPHBIX padbOT. Th o 6uoorun
[Tpubopst JUIS HAYYHBIX
HCCIIEIOBaHUM,
n1abopaTtopHoe 000pyJOBaHHE
2 HcTopus MUKPOCKOTIUPOBAHHUS. Ypoxk - 3nakoMcTBO ¢ JaboparopusiM | [ludposas maGopatopus
3HAKOMCTBO C YCTPOICTBOM naboparopus 000py/0BaHUEM U MpaBUIAMH HX | O OUOJIOTHH.
MHUKPOCKOTIA. HCIIOJIb30BAHUS Jlaboparopnoe
JI.P. Nel. Kakue yacTtu B o0opynoBaHue

MUKpPOCKOIIE TJIaBHBIE. ... W 11
4ero MUKpPOCKOITY 3€pKajlo U
peBoJibBep? Y CTpOUCTBO
MHUKPOCKOTIA.




TOUKA \!pocm

JI.LP. Ne2. Yro Takoe
MHUKpOIpenapaT 1 Kak ero
paccmotpeTh? IlpaBuna paboTsl ¢
MHUKPOCKOTIOM.

JI.P. Ne3. Kak npeBpaTUTh MyXy B
ciona? OnpeneneHue
YBEITMYEHUS] MUKPOCKOTIA.

P. I'yk — mepBOOTKpHIBATENb KIETKH. Ypox - [ToBTOpsitoT paBuiia paboTHI € JlaGoparopnoe
NPaKTUKYM MHUKPOCKOTIOM. BEITIOTHSAIOT obopynoBaHue.
JILP.Ne 4. Yro yBuzen B MuKpoCKOIIbI
Mukpockon Pobept I'yk?
PaccmarpuBanue cpesa mpoOKu.
OTtkpbITHE MUKpOMUpaA JIeBeHTyKOM Ypoxk - [ToBTOpSIIOT IpaBHIIA PabOTHI C Jlaboparopnoe
NPaKTUKYM MHUKPOCKOTIOM. BEITIOTHSIOT o0opynoBaHue.
JL.LP.Ne 5. Yro yBunen JleBeHryk B | MUKpOCKOTIBI

karuie Boawl? [lyremectBue B
KaILTIO BOJBI.

Ocennsiga skckypeus: «IlyremectBue B
MPUPOAY C OMHOKJIEM U MUKPOCKOIIOM)

VYpok - 3KcKypcus

3HAKOMCTBO C ()€HOJIOTHUYECKUMHU
U3MEHEHUSAMU B IPUPOJIE C
HACTYIUICHUEM OCEHH.

[udpoBoit MUKPOCKOTI.
JlaGoparopnoe
000pyI0OBaHHE.
bunokiu

B Mmupe HeBUAMMOK. — 4 4

[TyremecTBrue B MUKPOKOCMOC. Ypok - Bemosssitor JI.P. Ne 6. Uto [HudpoBoit MUKpOCKOTT
naboparopus Oyzer, eciu yail OCTaBUTh B Jlaboparopnoe
3aBapOYHOM YaitHUKE? 06opyaoBaHuUE.
[IpuroroBieHue CEHHOTO HACTOS,
paccMaTpUBaHUE CEHHOM
MAJOYKH.
Crtpoenue u pazHooOpasue 6akTepuit Ypok - Boeinonnstor JI.P. Ne7. [udpoBoii MUKPOCKOTT
nabopaTopus [To3HakoMbTECh, KapTO(enbHas JlaGopatopHoe
nanouka. PaccmatpuBanue o0opynoBaHue.
JIBIDKEHUS! OaKTepUH.
3HayeHue OakTepuil B Mpupoie Ypox - Beinonnstor JI.P. Ne 9. 3auem y [TudpoBoii MUKpocKo

nabopaTopus

ropoxa Ha KOPHsIX KITyOeHbKHU ?

JlaGopaTopHoe
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PaccmarpuBanue KiyOeHBKOB Ha
KOPHIX O00OBBIX.

o6opynoBaHue.

9 3HavyeHue OakTepuil B )KU3HU Ypox - Boinonnstor JI.P. Ne 8 . Uto [Mu¢poBoii MUKpPOCKOIT
YeJloBeKa naboparopust OyZer, eciu OCTaBUTh MOJIOKO B JlaGopaTopnoe
térom mecte? PaccmarpuBanue | oOopyaoBaHUE.
MOJIOYHOKHUCIBIX OaKTEPHA.
JL.P. Ne10. 3auemM HaJ0 YUCTUTH
3y0n1? PaccmaTpuBanue 3yOHOTO
HaJETa.
B napcrBe pacrennii — 13 u
10 Y 1uBHTENBHBIE PACTCHUS Ypoxk - Bemomnstor JI.P. Nell. Kakoe [ poBoii MUKpPOCKOIT
naboparopus camMoe MaJIeHbKO€ 1IBETKOBOE Jlaboparopnoe
pacTeHre MOKET IIPEBPATUTh 000pyOBaHHUE.
03epo B 60710TO?
11 [IyremecTBue B KIIETKY pacTeHUI Ypox - Beimonsstor JI.P. 12. O uém [MudpoBoii MUKpPOCKOIT
naboparopus MOJKET pacckaszaTh BayutucHepusi? | JlaboparopHoe
W3ydenune cTpoeHus KIeTKU 000pyaOBaHUE.
pacTeHHil.
12 Munu — uccnenoBanue: «Kto Ypox - Beimonastor JI.P. Nel13 Tlouemy y | LlndpoBoit MUKpOCKOTT
packpacui Mup pacteHuit? 9 nabopaTopus TepaHu JINCT 3eJIEHBIN, a eriecTku | JJaboparopHoe
KpacHble. M3yuenue mnactuj noj | 060pyAoBaHuUE.
MUKPOCKOTIOM.
13 Munu — uccnengoanue: «l[louemy Ypok - Bemmosssitor JI.P. Nel4.ITouemy [HudpoBoit MUKpOCKOTT
BKYC TUIOJIOB U SITOJT pa3HBIN 7 naboparopus apOy3 crnajkui, a TMMOH KUcIbIi. | JIabopaTopHoe
PaccmaTpuBanue Bakyonei ¢ 06opyaoBaHuUE.
KJIETOYHBIM COKOM.
14 Munu —uccnenoBanue; OnpeneneHue Ypoxk - Boinonnstor JI.P. Nel5. Kak [{udpoBoii MUKPOCKOIT
COJIep’KaHus KpaxMasa B MPOJAyKTaxX naboparopus 0OHapYXHUTh Kpaxmai? Jlaboparopnoe
MUTaHUS. PaccmarpuBanmne KpaxMalibHbBIX 06opyaoBaHuUE.
3€peH B KJIeTKax KapToders.
15 TaliHbl TUCTa pacTEeHUN Ypok - Bemomnusitor JL.P. Nel6. [Touemy | LludpoBoii MUKpOCKOTT
naboparopus KparuBa xKETcs, a TepaHb JlaGopatopHoe
naxHer? PaccmaTpuBanue o0opyI0BaHuUeE.
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BOJIOCKOB 3MHUACPMHCA PACTECHUH.

16 Kopens Ypok - Bemonusitor JI.P. Nel7. Hudposoit Mukpockor
nabopaTopus [Touemy KOpHM pacTeHU Jlaboparoproe
BCAChIBAOT TaK MHOT'O BObI? 000pyOBaHUE.
KopHeBble BOIOCKHM 11011
MHUKpPOCKOTIOM. 3a4€M KOPHIO
YEXJTUK?
17 TpaHcnopT BEIECTB B paCTEHUHN Ypoxk - Boinonnstor JI.P. Nel8. Tlouemy | Hudposoit Mukpockon
naboparopus BOJIa CIIOCOOHA JIBUraThCsl 110 Jlaboparopnoe
npesecune? M3ydyenue 000pyOBaHUE.
MHUKPOTIPENapaToB IPEeBECHUHBI
Pa3HBIX PACTEHHM.
18 3UMHSS SKCKYpCHUS VYpox - akckypeus | 3umHss skckypeus: HoBoromusas | Lludposoit Mmukpockon
cka3ka. CHE)XUHKU U JIbJIUHKU JlaGoparopnoe
10J1 MUKpPOCKOTIOM. BripamuBaem | 060pyaoBaHue.
Y CMOTPUM KPHUCTaJLIbI.
19 3HadyeHre U MHOTO0OOpa3ne pacTeHUI Ypox - Beimonastor JI.P. Nel19 . Kto [udpoBoit MUKpOCKOTT
nabopaTopus n300pén 6ymary? Mzydyenue JlaboparopHoe
OCHHBIX THE3 ¥ OyMaru moJj 06opyaoBaHuUE.
MuKpockomnom. [louemy
KapaHjanl muieT no oymare?
20 [IyremecrBue B OABOAHBIA MUD. Ypoxk - Bemomnusitor JL.P. Ne21. [Touemy [{udpoBoii MUKPOCKOIT
naboparopus MO3eJIeHeNN CTeHKH akBapuyma u | JlaboparopHoe
CTBOJIBI iepeBbeB? M3yuenue 06opynoBaHuUE.
OJIHOKJIETOYHBIX BOJIOPOCIEH.
21 Bonopocmu Ypoxk - Beimonnstor JI.P.Ne22. [Tudposoii MuKpockomn
nabopaTopus YeMm oOpazoBaHa TUHA? JlaGopatopHoe
Crniuporupa 1o MUKpPOCKOIIOM. o0opynoBaHue.
22 MuHu - uccienoBaHue: Ypox - Beimonnastor JI.P. Ne20. Tlouemy | Hudposoit Mukpockomn
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«MaJieHbKOM €JI0YKE XOJIOJHO nabopaTopus XBOSI 3MMOM HE 3amep3aeT? Jlaboparoproe
3UMOM?» H3ydenue cTpoeHust XBOU Ha o6opynoBaHue.
MUKpOIpernapare.
23 Pa3mHoOkeHune pacteHuit Ypok - Bemonsasiror JI.P. Ne23. [Mu¢poBoii MUKpPOCKOIT
naboparopus I'ne uckatp 3apoasim y JlaGopatopnoe
pacrenuii? U3yuenue cTpoeHus 000pyI0BaHME.
CEeMsIH 110 MUKPOIIperapaTam.
24 WNuTtennexryanpHas urpa «TaiiHbl Ypok-3auer 0O060011a10T NOJTy4YEeHHbIE 3HAHMS,
pacTeHuii» BBITIOJTHSIOT TECTOBBIE 3a/IaHUS
B napcrBe rputos- 11 u
25 YPpok 3aHMMAaTEeIbHOW MUKOJIOTHH. VYpoxk - neknus | 3HaKOMSATCS ¢ apcTBoM rpudoB, | LludpoBoit Mukpockon
HAaYKOW «MHKOJIOTHSI» Jlaboparoproe
000py/TIOBaHME.
26 Taitas! rpuboB Ypoxk - Bemoumnnstor JI.P.Ne24 13 vero [MudpoBoii MUKpPOCKOIT
MPaKTUKyM rpu6 coctout? PaccmarpuBanue | Jlaboparoproe
cpe30B rpuda Mo JIyrnou u 000pyI0OBaHHE.
MUKPOCKOTIOM.
27 Ctpoenue rpuboB Ypox - Beimonastor JI.P. Ne25 3auem [udpoBoit MUKpOCKOTT
nabopaTopus rpuly IUTACTUHKU U TPYOOUKH? JlaGoparopnoe
W3ydenue cpesa HUISIKA 06opynoBaHuUE.
IJIOJJOBOTO TeJa rpuba.
28 MHuoroo6pa3ue u 3HaueHue rpudoB Ypoxk - Beimonastor JI.P. No26 Tlouemy [HudpoBoit MUKpOCKOTT
MPAKTUKYM oBoiy THUTH HaunHatotT? Korna | JlaboparopHoe
poca ObIBaeT MyYHHCTOMN? 06opyaoBaHuUE.
N3yueHne nopaxEHHbIX
rpuOKOBBIMH 3200JI€BaHUSIMU
pacTeHuil.
29 3HaueHue rpuboB B IpUPOIe Ypox - Bemomnusitor JI.P. Ne27 Uto Takoe | JlabopaTopHoe
nabopaTopus ieceHb? Mzyuenue pa3HbIx o0opyoBaHue
BUJIOB TUIECEHH. [Tudposas naboparopus
1o OMoJIOTUH
30 3HaueHue rpuboB B )KH3HU YEIOBEKa Ypox - Bemomnusitor JI.P. Ne28 Yto [{udpoBoii MUKPOCKOTT
MPAKTUKYM IPOMCXOJUT C TECTOM, Korja Tyaa | JlabopatopHoe
JpoxoKku 100aBistor? M3ydenue | o6opynoBaHHe.
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MTOYKOBAHUS JIPOMIKEM.

31 Tuxas oxota Ypok - Bemonsstor JL.P. Ne29 ITouemy [TudpoBoit MUKpOCKOTT
NPaKTUKYM HEIb3sI BEIPE3aTh CBOE MM Ha JlaboparopHoe
nepese? M3ydyeHue mio10Boro 000pyOBaHUE.

Tena rpuda — TpPyTOBHKA,
paccMaTpUBaHHUE €ro CHOp MHOJ

MHKPOCKOIIOM
32 Becennsis skckypens Ypoxk - 3kckypeus | PaccmarpuBarot nojx [MuppoBoii MUKpPOCKOIT
MHKPOCKOIIOM CTPOEHHE MOYEK, JlaGopaTopHoe
YaCTH LIBETKA, MBLIBILY, 00opyI0BaHueE.

MO/ICYUTHIBAIOT TOJIUYHBIE KOJIbIA
B JIPEBECHHE.

33 3amuTta ”HGOPMAIIMOHHBIX MPOEKTOB Ypox - IIpencTaBistoT pe3ysbTaThl CBOEH
KOH(EpeHIHs NEeITEIbHOCTH. 3allUIIAI0T
MIPOEKTHI
34 Peszepr

YyedHO-MeTOANYIECKOE 00€ecTIeueHne

Y4ebHo-MeToqu4ecKoe obecrieueHrne Kypca BKIIIOYAaeT B ce0si yueOHoe mocoOue Juisl ydJaluxcs W IporpamMmy Kypca. YueOHoe mocoOue s
yyanxcs o0ecrneynuBaeT coiepiKkareabHyto yacTh Kypcea. Coaepxanue nocodbus pa3outo Ha maparpadsl, BKIOYAET JUJaKTUYECKHI MaTepuan (BOIpOCHI,
yIpaXHEHUS, 3a7a4U, IOMAIIHUN IKCIIEPUMEHT), IPaKTHYEeCKHE PabOThI.

Hudposas 1adbopaTopusi ydyeHn4ecKas
e [{udpoBbie 1aTUUKH IEKTPOIPOBOAHOCTH, pH, MonoxeHus, TeMnepaTypsl, aOCOIIOTHOTO JIaBICHMUS,
e [ludposoii ocummnorpapuieckuii J1aTuuK;
¢ Becnl anektponHbie yueonsie 200 r;
e Mukpockon: HU(PPOBOI WU ONTUYECKH ¢ yBenndeHueM oT 80 X;
e HaGop 11t U3rOTOBIECHUSI MUKPOIIPENapaToB;
e Muxkponpemnapatsl (Ha00p);
e CoeqMHUTENbHBIE TIPOBO/IA, IPOTPaMMHOE 0OecriedeHrne, METOIMYEeCKUEe YKa3aHuUs;
KommuiekT mocyab! 1 000py10BaHus 1151 y4eHUYECKHX ONBITOB

e [IITaTuB 1a60PATOPHBIN XUMUUECKHUIL:
e HaGop uamek [letpu:
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e HaGop MHCTPYMEHTOB MpenapoBaIbHbBIX U

e JIo)KKa 1S COKUTaHMSI BELIECTB:

e Crymnka apdopoBas ¢ IECTHKOM:

e HaGop 6aHOK, CKISTHOK, (pJTAaKOHOB /7151 XpaHEHHSI TBEP/IBIX PEAKTUBOB;
e HabGop npubopoxk (ITX-14, ITX-16);

e [IpuGop a5 noxydeHus razos;

e CniupToBKa U roproyee st He€;

e OunpTpoBanbHas Oymara (50 miT.);

e Konba koHn4eckas;

e [lanouka creksHHas (C pe3MHOBBIM HAKOHEYHUKOM);

e Yameuka /u1s BBITapUBaHUs (BBITAPUTEIbHAS YaIlIeuKa);
e MepHbIii HWIHH/P (TIACTUKOBBIH);

e BopoHka cTekisiHHas (Manas);

e Crakan ctexsHHbIN (100 M

OuneHka 10cTHKEHUI TVIAHMPYEMBbIX Pe3y/JIbTATOB YCBOEHHS Kypca

Jlnst oTCIIe)KUBAHUS PE3YJIBTATHBHOCTH OOpa30BaTeNIbHOrO Tpolecca mo mporpamme «lIpakTukymM mo OHMOJOTHW» HCIOJB3YIOTCS CIEAYIOIINE
BUIbI KOHTPOJISL:

- IpeIBapUTEIbHBIN KOHTPOJIb (MMPOBEPKA 3HAHUH YYAIIUXCsl Ha HAYaJIbHOM 3TaIe OCBOSHUS ITPOTPaMMBbI) - BXOJHOE TECTHUPOBAHUE;

- TeKYIIUHA KOHTPOJIb (B TEUEHHE BCETO CPOKA peaM3alliy IPOrpaMMbl);

- UTOTOBBIN KOHTPOJIb (3aKIIOUUTENbHAS POBEPKA 3HAHUIA, YMEHUH, HABBIKOB [0 UTOTaM peall3allii IPOTPaMMBI).

@®opMBbI aTTECTAIMHA

- caMoCTOsATeNbHAs padoTa;

- TECTUPOBAHUE;

- TBOPYECKHUE OTUETHI;

- ydacTue B TBOPUYECKHX KOHKYpCax 1Mo OMOJIOTHH;

- IPE3EeHTalMs U 3alUTa [IPOEKTA.

Texywjuti KOHMpPOL.

dopmMamMi KOHTPOJS YCBOCHHS Y4eOHOTO MarepHalia MpOrpamMMbl SBISIFOTCS OTYETHI MO MPAKTHMUYECKUM paboTaM, TBOpPYECKHE pPabOTHI,
BBICTYIUICHHUS HAa CEMHHapaX, CO3JaHHEe MPEe3CHTAuu Mo Teme U T. 1. OOyuaromuecs: BBIIOTHSIOT 3aJaHusl B UHIUBUAYAILHOM TEMIIE, COTPYAHHUYAS C
nearoroM. BeIMOTHEHNWE MPOEKTOB CO3A€T CUTYAIUIO, MO3BOJISIIONIYIO PEau30BaTh TBOPUECKUE CHIIBI, 00ECTIEYUTh BHIPAOOTKY JTUYHOCTHOTO 3HAaHHS,
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COOCTBEHHOTO MHCHUS, CBOCTO CTUJIA ACATCIBbHOCTH. BxiaroueHnue 06y11a101u1/1xcs1 B PCAJIbHYIKO TBOPYCCKYIO ACATCIbHOCTD, IMPUBJICKAIOIIYIO HOBH3HOH M
HEOOBIYHOCTBIO SIBJISICTCS CTUMYJIOM Pa3BUTUA II03HABATCIILHOTO HMHTCPECA. OI[HOBpeMeHHO Pa3sBUBANOTCA CIIOCOOHOCTH BBISBIIATH Hp06JICMBI u
paspliiaTb BOZHUKAOMIUEC ITPOTHBOPCUMS. IIo oxoHUaHMH KEDKI[Oﬁ TEMBI ITIPOBOJUTCA UTOTOBOC 3aHATUEC B BUAC TEMATUYCCKOTO TCCTUPOBAHMA. Urorosas

arrecrauusa NpeayCMaTrpuBacT BbIIIOJHCHUEC MHANBUAYAJIBHOI'O IIPOCKTA.
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