MYHUIIMITAJBHOE BIO/JKETHOE OBIIIEOBPA3OBATEJ/IBHOE YUYPEK/JIEHUE
«IIOYAEBCKAS CPEJIHSISI OBIIIEOBPA3OBATEJIBHAS IIIKOJIA»
TPAUBOPOHCKOI'O PAMOHA BEJIITOPOJCKOH OBJIACTH

Paccmorpeno lCor.rlacouauo y?pgmam
Pyxon ene MO BamMecTHTeNs JHpeKTOpa Jmapexrop M.BOY
Yoy~ [Konresa H.IL../ Mb?;}rloqaeacxaﬂ COIII » Ilo COIlL »
. ——
nPOTOWé" Ne _/ 2 ey - /JIanoscxas JILH./ » /Cymorapesa H.ﬁ./
or « 2 _abrgcme 2024r. | A gbriypicizoddr. ¢ Npaxas Ne 28
= v or  «30» (8 2024 .
PABOYAS ITPOT'PAMMA
10 BHEYPOUHOIi 1eATeIbHOCTH
€CTeCTBEHHOHAYYHOE HANlpaBJIeHUe
3anuMarebHas 0MoJI0rus
Cpox peanu3aiuu, Kiacc -1lron, 5 wmacc
OO0111€€ KOJIMYECTBO YaCOB - 34
Knacc / xonmruecTBO 4acoB -5/34

[Tporpamma coctaBiieHa Ha OCHOBE — BHeypouHas 1eATeIbHOCTh MIKOJIbHUKOB. MeTOMUECKUil KOHCTPYKTOD:
nocobue st yuutens / JI.B. I'puropses, I1.B. Cremanos. — M.: IIpocBemenne, 2018 —

223 c¢. — (CranaapTsl BTOPOTO IMOKOJICHHS).

Pa3paboTtunk nporpammsi:

Kacunosa Enena MBanoBHa, yunTenab OMOJIOTHH U XUMHH, BhICIIAs KBATU(PHUKAIIMOHHAS KaTeropus

PaCCMOTpeHO Ha 3aCCJaHuHn
neaarorudcCKoro COB€Ta

npoTokoa Ne 1ot «29» aBrycra 2024r.
2024



O01mas xapakTepucTHKA NPOrPaMMbl
CoBpeMeHHBII yueOHBII MpoIlecc HampaBlieH HE CTOJIBKO Ha JIOCTHKEHHE pe3yJIbTaTOB B 00JACTH TMpEAMETHBIX 3HAaHUHM, CKOJBKO Ha

JUYHOCTHBIA pocT pebenka. OOyueHne MO HOBBIM 00pa30BATEIbHBIM CTaHAApPTaM MPEAyCMATPUBACT OPTaHU3ALNI0 BHEYPOUYHOU JESTEIHHOCTH,
KOTOpasi CIIOCOOCTBYET PACKPBITUIO BHYTPEHHETO MOTEHIMANa KaXJIOTO YUCHHKA, pPa3BUTHE U MOJACPKAHUE €0 TAIAHTa.

OHUM U3 KITIOYEBBIX TPEOOBaHMI K OMOJIOTHYECKOMY 00pa30BaHUIO B COBPEMEHHBIX YCIOBUAX M BaKHEHIINM KOMIOHEHTOB peanuzanuu ®I'OC
SBIISICTCS.  OBJIQJICHUE YYallUMHCS TPAaKTUYECKUMH YMCHUSMH W HaBbIKAMH, IPOEKTHO — WCCJICIOBATEIbCKON JesITeIbHOCThIO. [Iporpamma
«3aHuMaTenpHas OMOJIOTHs» HampaBjieHa Ha (JOPMUPOBAHHE y ydalIuxcs S5 Kiacca MHTEpeca K U3YYeHUI0 OUOJIOTHH, Pa3BUTHE MPAKTUYECKUX YMEHUH,
MPUMEHEHHE TOJTYUYCHHBIX 3HAHMI Ha NMPAKTUKE C MCIIOJIb30BaHHEM 000pyaoBaHus L[eHTa ecTeCTBEHHO-HAYYHOH W TEXHOJIOTUYECKOM HaIpaBICHHOCTEH
«Touka pocTay, MOArOTOBKA YYAIIMXCS K YYaCTHIO B OJIMMITHATHOM JIBUYKCHUH.

Ha o6asze mentpa "Touka pocrta" oOecrmeunBaeTcs peanu3anus OO0pa30BATEIBHBIX IPOrPaMM €CTECTBEHHOHAYYHOH W TEXHOJIOTHYECKON
HaNpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMH 3aKOHOIATENILCTBA B c(hepe 0Opa3oBaHUs U C y4eTOM pekoMeHaanuii dexepaabHOro
oreparopa yueOHoro npeamera «buomorus.

Pabouan npozpamma cocmagnena na ocHoege:
v’ 3akon Poccuiickoii ®enepanun «O0 o0pazosanun B Poccuiickoii ®enepanun» ot 29.12.2012r. Ne273-D3;
v MenepaibHbIi TOCYIapCTBEHHBIA 00pa30BATENLHBIA CTaHAAPT OCHOBHOTO OOIIEro 0Opa3oBaHMs, YTBEPHKICHHBIM MpukazoM MUHOOPHAYKH

Poccun ot 31.05.2021 Ne 287 "O06 yrBepxaeHuH (eaeparbHOro 00pa3oBaTeIbHOIO CTaHJapTa OCHOBHOTO 00111ero o0pa3oBaHus"

v' Meroauyeckre PEeKOMEHIAIMU 110 pean3alii 00pa30BaTEbHbIX MPOrPAMM €CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOW HANpaBIEHHOCTEN 110
OMOJIOTHH C UCTIOIb30BaHUEM 000pyioBaHUA IIeHTpa «Touka poctay. Metoauueckoe nocodue. — Mocksa, 2021 r

Hean kypca:
(dbopMupOBaHKE U pa3BUTHE [TO3HABATEIBHOIO HHTEpEca K OMOJIOIMH KaK HayKe O KUBOM MpUpPO/IE.

3agauu Kypca:

v (OpMHpPOBAHUE CHUCTEMBI HAy4YHBIX 3HAHUU O CHUCTEME KUBOU NPUPOALl M HAYaJbHBIX MPEJICTABICHUNA O
OMOJIOTMYECKUX 00BEKTaX, Mpolleccax, IBIECHUSIX, 3aKOHOMEPHOCTSIX;

v/ MpUOOpETeHHEe OMbITa MCIOJIB30BaHUS METOJOB OMOIOTHYECKOW HAYKU ISl TPOBEACHHSI HECIOKHBIX OHMOIOTUYECKUX IKCTIEPUMEHTOB C
MCIONIb30BaHUEM o0opynoBaHus LIeHTpa ecTecTBeHHO-HAYYHON U TEXHOJIOTHYECKOH HampaBieHHOCcTel «Touka pocTay;

v pa3BUTHE YMEHUN W HABBIKOB MPOEKTHO — HCCIEAOBATEIbCKOW NEATEIHHOCTH C HCIIONIb30BaHMEeM oOopynoBaHus LleHTpa ecrecTBeHHO-
HAay4YHOUM M TEXHOJIOTUYECKOM HarpaBiieHHOCTeN « Touka poctay;

v/ TMOATOTOBKA YYAILUXCSI K YUaCTUIO B OJTMMIINAIHOM JIBUKEHUU;


https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf
https://школа48.екатеринбург.рф/upload/sc48_new/files/c3/e3/c3e3b0eaee575758c4988f7e872c4cdc.pdf

v/ pa3BUTHE YMEHUU U HaBBIKOB PabOTHI C pa3IMYHBIMU UCTOYHUKAMU UH(GOpMAIUY;
v (popMHpOBaHHE OCHOB 3KOJOTUYECKONH IPaMOTHOCTH.

CoaepixaHue nmporpaMmbl
Tema Nel. Mup nox MUKPOCKOINIOM
3HAaKOMCTBO C IUIAHOM pa0OThI M TEXHHMKON OE30MaCHOCTH INPH BBHIOJHEHUHU J1a00paToOpHBIX paboT. Kak yenoBek mo3HaeT OKpyKarouuii MUp.
buonorunueckue Hayku. [Ipodeccun, cBsizanubie ¢ 6uonorueit. Meto/s! no3Hanus. buonornyeckne npubOpbl U UHCTPYMEHTHI.
[TouyBcTBYyii cebst Ha mecte JleBenryka. VicTopun BenuKkux OMOJIOTHYECKUX OTKPHITUHH. 3HaUueHUe n300peTenust Mukpockorna. P. ['yk —
IIEPBOOTKPBIBATENb KIETKH. A. JIEBEHI'YK OTKPBIII MUKPOMUP.
JlaboparopHbie pabOTHI:
JlaGopatopHas pabota 1. Kakue yactu B MUKpOCKOIIE IIaBHBIE. ... M 11 4ero MUKPOCKOITY 3epKajio U peBojbBep? Y CTpOHCTBO MUKPOCKOIIA.
JlaGopaTtopHnas padota 2. UTo Takoe MUKpoIpernapaT U Kak ero paccmorpets? [IpaBuma paboThl ¢ MUKPOCKOIIOM.
JlaGopatopHas pabota 3. Kak npeBpaTuth Myxy B ciioHa? OnpezeneHne yBeIMueHUs: MUKPOCKOIIA.
JlaGoparopHas pabota 4. Uro yBunen B Mukpockon Podept ['yk? PaccmaTpuBanme cpes3a mpoOKH.
JlaGopatopHas pabota 5. Uto yBuzen JleBenryk B kame Boabl? [lyreniecTBre B Kario BOJIBL.
Ocennss sxckypeust: « [lytemectsrue B mpupoly ¢ OUHOKIEM U MUKPOCKOIIOM)Y
Tema Ne2. B Mmupe HeBUTUMOK.
OtkpeiTue 6aktepuil. PasHooOpasue 6aktepuii. 3Hauenue Oakrepuit: Kyna nesatorcst onasmue nuctbs? [Touemy mbl Ooneem? KTo KUBET B xKenmyake y
KOpOBHBI U Hac B kumeunnke? Kto 3axxuraeT B okeane u Ha 6osote orau? [Ipo xedup, cunoc u KBaIeHyto Kamycry.
Jlabopamopusie pabomol:
Jlaboparopras padota Ne6. Uto Oymer, eciiv 4aif OCTaBUTh B 3aBapOYHOM YaiiHuke? [IpUroTOBICHNE CEHHOTO HACTOS, pACCMATPUBAHNE CCHHON TTAJIOUKH.
JlaGopatopnas pabota Ne7. IloznakombTech, kapTodenbHas najouka. PaccMarpuBanue ABMKEHUS OaKTEpUU.
Jlaboparopnast pa6ora Ne 8 . Uto OyneT, eciin OCTaBUTh MOJIOKO B TEMIIOM MecTe? PaccMaTpuBaHie MOJIOYHOKHUCIIBIX OaKTepUH.
JlaGopatopnas padora Ne 9. 3aueM y ropoxa Ha KOpHSX Ki1yOeHbKH? PaccMaTpuBaHue KITyOeHbKOB Ha KOPHSIX OOOOBBIX.
Jlaboparopnas padota Nel0. 3auem Hago yucTUTH 3y0b1? PaccmaTpuBaHue 3yOHOTO HaléTa.
Tema Ne3. B napcrse pacteHuid.
Taitnsl pacrenuit. Uto Takoe porocunrtes? [lurments! pactenuii. Ctpoenue kieTku pacteHuid. Tkanu pactenunii. MUKpoCcKOmU4ecKoe CTpOeHHE OpraHoOB
pacrenuii. MHorooGpasue pacteHuid. OTaensl pacCTeHUMA.
Jlabopamopuvie pabomol
JlaGopatopnas padorta Nel1. Kakoe camoe ManeHbKOE IIBETKOBOE PACTEHHE MOXKET MIPEBPATUTh 03€pO B OOIOTO?
Jlaboparopuas padota Ne 12.0 uém mMoxkeT pacckazaTh BaJutcHepusi? M3yuenue cTpoeHust KIeTKU pacTeHUH.
JlaGopatopnast pabora Nel3.IToueMy y repanu JUCT 3€IEHBIH, a IENIECTKU KpacHble. M3yueHne miacTix o MUKPOCKOIIOM.
Jlaboparopnast pabota Nel4.ITouemy apOy3 cimankuii, a TMMOH KUCIbIN. PaccmaTpuBaHue BaKyosiei ¢ KI€TOYHBIM COKOM.
JlaGopatopnas pabota Nel5.Kak o6HapyxuTh kpaxman? PaccMaTpruBanue KpaxMajabHBIX 3EpEeH B KJIETKax KapToders.



Jlaboparopnas pabota Nel6.ITouemy kpamnuBa #ok€rcs, a repanb naxaer? PaccmaTprBaHue BOJIOCKOB dMHICPMICA PACTCHU.
Jlabopartopnast pabota Nel7.ITouemy KOpHHM pacTeHUI BCACHIBAIOT TaK MHOTO BOAbI? KOopHEBBIE BOJIOCKH MO MUKPOCKOITOM. 3a4eM KOPHIO YEXJIUK?
JlaGopatopnas padora Nel8.ITouemy Boia criocoOHa IBUTATHCS 1O ApeBecuHe? M3yueHne MUKpOIIPEapaToB IPEBECHHBI PA3HBIX PACTCHHIA.
Jlaboparopnast pabota Nel19. Kto n3o0pén Oymary? M3yuenne ocuHBIX THE3D M OymMaru moJi MUkpockoroM. [louemy kapangam nuimier mo 6ymare?
JlaGopatopnas pabora Ne20.ITouemy xBost 3UMOii He 3amep3aeT? M3ydueHue cTpoeHHst XBOU Ha MUKPOIIpernapare.
Jlaboparopuas pabota Ne21.IToueMy no3eneHenu CTEHKU aKkBapruyMa U CTBOJIbI JiepeBbeB? M3yueHne 0qHOKIETOUYHBIX BOIOPOCIIEH.
Jlaboparopuas pabota Ne22.Yem oOpazoBana TuHa? Crimporupa moj i MUKpOCKOIIOM.
Jlabopartopnast pabota No23.I'ae vickaTh 3apozsii y pacTeHuid? 3yueHne CTpoeHUs CeMsiH TI0 MUKpOIIperiapaTam.
3umMHsist SKcKypenst: HoBorousist ckaska. CHEKUHKH U JIbIUHKH 10T MUKPOCKOIIOM. BhIpaimunBaeM u CMOTPUM KPUCTAJLIBL.
Tema Ned. B napcrse rpu0oB.
Taiinel rpu6oB. Ctpoenue rpu6oB. MHOTOOOpa3ue 1 3HaYCHHE TPHUOOB.
Jlabopamopuwvie pabomul.
JlaGopatopnast pabota Ne24. U3 yero rpub cocront? PaccMaTpuBanue cpe30B rpuda Mo JIyMoi U MEKPOCKOTIOM.
Jlaboparopnas pabota No25. 3auem rpuly miuacTUHKY U TpyOouku? M3yueHune cpesa NUIANKH IJI0JOBOTO Teia rpuda.
JlaGopatopnast padota Ne26. [Touemy oo rauth HaunHaOT? Korga poca 6siBaeT MyunucToi? M3ydeHne mopaxE€HHBIX TPHOKOBBIMU 3a00I€BaHUSIMHI
pacTeHui.
Jlaboparopras padota Ne27. Uto Takoe miieceHs? V3ydeHne pa3HbIX BHJIOB ILICCCHH.
JlaGopatopnas padora Ne28. UTo MpoucXoauT ¢ TECTOM, KOTa Ty1a IPOXOKU J00aBIA0T? M3yueHne mouKoBaHUs IpOXOKeH.
JlaGopatopnas padora Ne29. [Touemy Henb3s BbIpe3aTh CBOE UMs Ha JiepeBe? V3ydeHune mi1o10Boro Teaa rpuda — TpyToBHKa, pacCMaTpUBaHKE €0 CIIop
M10JT MEKPOCKOITOM
YueOHO-TEMaTHYECKHU MIaH

Ne Ha3zBanue TeMbl Teopus NPaKTHKA BCero
1 | Mup noJx MUKPOCKOIIOM 1 4 5
2 | B Mupe HEBUIUMOK. 0 4 4
3 | B napcrBe pactenuii. 0 15 15
4 | B napctBe rpu0os. 1 10 11




I[Inanupyemble pe3yjbTaTbl OCBOEHHS Kypca
JIMYHOCTHBIE PE3YIbTATHI:

¢ (opMUpOBaHHE KOMMYHUKATHBHOH KOMIETEHTHOCTH B OOLICHWH W COTPYJHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMH M MIAAIIUMH B IpoOIEcce
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YIeOHO-UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BHJIOB JCSATEIHHOCTH,

e (opMUpOBaHHE MOHUMAHHsS LIEHHOCTH 370POBOTO M 0€30MacHOro o0pa3a >KHM3HH; YCBOCHHE IMPABUJI HMHAWBHIYAIbHOTO M KOJUICKTUBHOTO
0e3011aCHOTO MTOBE/ICHHS B YPE3BBIUAMHBIX CHTYAIUX, YTPOXKAIOIINX )KU3HH U 37I0POBBIO JIFO/ICH, IPABUII TOBEICHHS Ha TPAHCIIOPTE U Ha JI0POrax;

¢ (OpMHUPOBAHUE IKOJOTHUECKON KYJIbTYyphl HA OCHOBE MPU3HAHHS IICHHOCTH JKU3HH BO BCEX €€ MPOSBICHHUIX W HEOOXOIUMOCTH OTBETCTBEHHOTO,
OepeXHOT0 OTHOIICHHUS K OKPY)KAIOIEeH cpene;

® OCO3HAaHHC 3HAUYCHUA CEMbU B KHM3HU YCIIOBCKA U O6HICCTBa; MNPUHATHC LHCHHOCTHU ceMeHou JKN3HH; YBAXUTCIIBHOC U 3a00TJIMBOE OTHOIIEHUE K
4JICHAM CBOCH CEMbH;

® Pa3BUTHE ICTETUYECKOrO CO3HAHMUS Yepe3 OCBOCHHE XY/I0KECTBEHHOIO Ha, TBOPUECKOM ACATEIBHOCTH CTETHYECKOIO XapaKTepa.

MeranpeMeTHbIC PEe3YIbTATHIL:

® YMEHHE CaMOCTOSITEIHHO OMPEEISATh LEIH CBOEro OOYYeHHUs, CTaBUTh U (POPMYIUpPOBATH Ui ceOs HOBBIC 337aud B yu&Oe W MO3HABATEIbHON
NEeSATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH ITO3HABATEIBHOM JEATEIBHOCTH;

® yMEHHE CaMOCTOSITEJIbHO IJIAHUPOBATh MYTH JAOCTHIKEHHs IIeJiei, B TOM 4Hcie ajlbTepHAaTHBHbIE, OCO3HAaHHO BBIOMpaTh Hanbosee 3(dekTuBHbIE
COCOOBI pelIeHus1 y4eOHBIX U TO3HABATENbHBIX 33/1a4;

® yMEHUE COOTHOCHUTH CBOM JCHCTBUSA C IUIAHHUPYEMBIMH DPE3YJIbTATAMH OCYIIECTBIISATH KOHTPOJIb CBOEH NEATEIBHOCTH B IPOLECCE TOCTHKECHUS
pe3ylibTaTta, ONpeAessTh CIOCOObl AEMCTBHI B paMKax IMPEAJOKEHHBIX YCIOBHM M TpeOOBaHMN, KOPPEKTHUPOBATh CBOM JIEHUCTBUS B COOTBETCTBHU C
W3MEHSIOIIENCS CUTYallue;

® yMEHHE OLIEHUBATh [IPABUIBHOCTH BHIMOJIHEHUS yUeOHOM 3a/1a4H, COOCTBEHHBIE BO3SMOXHOCTH €€ pelIeHus;

® BJIaJICHUE OCHOBAaMH CAMOKOHTPOJISl, CAMOOLIEHKH, MPHUHITHUS PEIICHUH U OCYIIECTBIEHHUS OCO3HAHHOTO BBIOOpAa B y4eOHOH M MO3HaBaTENbHON
NEeATEIbHOCTH;

® yMEHHUE ONpEeAEATh MOHATHUS, CO3/1aBaTh O0OOIIEHUS, YCTaHABIMBATh AHAJIOIMHU, KJIACCH(PUIHMPOBATh, CAMOCTOSTEILHO BBIOMpPATh OCHOBAaHMS U
KPUTEPHUH JUIs KJIacCu(UKAIlUK, YCTaHABIUBATh IPUUUHHO-CIICCTBEHHBIE CBSI3U, CTPOUThH JOIMUECKOE PACCYXKACHUE, YMO3AKIIOUEHUE U JIeNIaTh BHIBOJIBL;

® YMEHHME OCO3HAHHO MHCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadyeldl KOMMYHUKALIMM JUIS BBIPAKEHUsS CBOUX YYBCTB, MBICIECH U
noTpeOHOCTEH, MIIaHUPOBAHUS U PETYIISIINU CBOEH 1eATEIbHOCTH; BiIa/IeHUE YCTHOW U MUCbMEHHOM peublo, MOHOJIOTHYECKONW KOHTEKCTHOW Peublo;

e (popMuUpOBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIb30BAHUH.

[IpeameTHBIE PE3YNbTATHL:

e (opMupoBaHHE CHCTEMBbl HAyYHBIX 3HAHUH O >KMBOH MpPUPOJE M 3aKOHOMEPHOCTSX €€ pa3BUTHs, HCTOPUYECKH OBICTPOM COKpAIICHUH
OMO0JIOTNYEeCKOTo pazHooOpa3us B Ouochepe B pe3ysbraTe JesITeIbHOCTH YeJI0OBEKa ISl CO3/IaHMsI €CTECTBEHHO-HAYYHON KapTUHBI MUPA;



¢ (opMupoBaHUE MEPBOHAYATBHBIX CHCTEMATH3MPOBAHHBIX MPEACTABICHUN O OMOIOTHYECKUX OOBEKTaxX, MPOLECCax, SBICHHUIX, 3aKOHOMEPHOCTSIX,
00 OCHOBHBIX OMOJOTMYECKHX TEOPHUSIX, SKOCHCTEMHON OpraHM3alliy >KU3HU, O B3aWMOCBS3H KMBOTO W HEXHBOIO B OHOcdepe, HACIEACTBEHHOCTH U
M3MEHUYMBOCTH OPraHU3MOB, OBJIa/ICHUE IIOHATUIHHOM aIllaparoM OHOJIOrHuY;

® [IpUOOpPETEHUE ONbITa UCIIOIb30BAHUS METOJ0B OMOJIOTMYECKON HAyKU U MPOBEACHUE HECIOKHBIX OMOIOTUYECKUX HKCIEPUMEHTOB Ul U3yUEHUS
KHUBBIX OPraHM3MOB W YEJOBEKa, IPOBEICHUE HSKOJOTMYECKOIO0 MOHHMTOPMHIA B OKpYKalolled cperne; ® (GopMHpPOBaHHE OCHOB SKOJIOTHYECKOH
IPaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh IOCIEACTBUS JCATEILHOCTH YEIOBEKa B MPUPOJE, BIUSHUE (AaKTOPOB PHCKA HA 3710pPOBBE UYEIIOBEKA; BHIOMPATDH
LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEMCTBUSIX U MOCTYINKaX MO OT HOIIEHUIO K KMBOM MPUPOAE, 3A0POBbI0 CBOEMY M OKPYXKAIOIIUX; OCO3HAHUE
HEOO0XOAMMOCTH JICHCTBHIA IO COXPAaHEHHUIO OMOPa3HOOOPa3Hs U MPUPOIHBIX MECTOOOUTAHUI BHIOB PACTEHUH 1 )KUBOTHBIX;

e (hopMUpOBaHHE MPEICTABICHUI O 3HAUEHUH OMOJIOTUYECKUX HAYK B PELICHUH MPOOJIEM PAlMOHAIBHOTO MPHPOIOTIONB30BAHMS, 3AIIUTHI 3I0POBbSI
JIO/IeH B YCIIOBUSX OBICTPOrO M3MEHEHMSI SKOJIOTHUECKOr0 KauyecTBa OKPY KaroIIel Cpebl;

® OCBOCHME NMPHEMOB PALMOHAIBHON OpraHU3allMM OXPaHbl TPyAa U OT/AbIXA, BHIPAIMBAHUS U Pa3MHOXKEHUS KYJIbTYPHBIX PACTEHHUH M JJOMAIIHUX
KHUBOTHBIX, YX0JIa 3a HUMH.

MecTto npeamera (Kypca) B y4eOHOM ILIaHe

[pencraBneHHas paboyasi mporpaMma COOTBETCTBYET IMPOrpaMMe OCHOBHOTO 00Iero oopazoBanus. Cpok peaqn3aiidy MporpaMMbl — OJMH TOJ
(35 yacos, 1 yac B HeaeI0 B TeueHue 1roaa).

Yu4eOHO-MeTOAMYeCKOe o0ecnieyeHue
VY4eOHO-MeToAMUeCKOe OOecrieueHne Kypca BKIIIOYaeT B cedst ydyeOHoe mocoOue Ui ydaluxcs U MporpaMMmy Kypca. YueOHoe rmocobue Juis
yJanmxcsi ooecreunBaeT coaepkarenbHylo yacTs Kypca. Coneprkanue mocoOust pa3ouTo Ha maparpadsl, BKIIOYaeT TUIAKTHUECKUH MaTepral (BOMPOCH,
yIpaKHEHUs], 3a]Ja4i, TOMAIIHUN KCIIEPUMEHT), IPAaKTUYECKHUE PaOOTHI.

OUDPPOBAS JIABOPATOPUA YYEHNYECKASA
e [{udpoBbie TaTUNKH IEKTPONPOBOAHOCTH, pH, monoxeHus1, TeMneparypbl, aOCOTIOTHOTO 1aBICHUS;
e [{ucpoBoit ocumsutorpaguueckuii JaTuuK;
¢ Becnl anekrponnsie yueOnslie 200 T
e Mukpockon: uuppoBoii WK ontudeckuit ¢ yenuuenuem ot 80 X;
e HaGop a1 U3roToBIEHUS MUKPOIIPENapaToB;
¢ Muxkporpenapatsl (Habop);
e CoeAMHUTEIBbHBIE IIPOBOA, IPOrPAMMHOE 00eCTIeYeHHEe, METOINYECKHUE YKA3aHHUS;



KOMILJIEKT IIOCYAbI U OBOPYJOBAHUA 1JIA YHEHUYECKHUX OIIBITOB

e [IITaTiB 1a6OPaTOPHBII XUMHUECKHUIL:

e HaGop vamek [letpu:

e HaGop HHCTPYMEHTOB MpenapoBaIbHBIX:

o JloxKa /17151 CKUraHUsI BELIECTB:

e Crymnka paphopoBasi ¢ IECTUKOM:

e HaGop 6aHOK, CKIISIHOK, (DJIAKOHOB JJIs1 XpaHEHHsI TBEP/IbIX PEaKTHUBOB;
e HabGop npubopoxk (I1X-14, ITX-16);

e [Ipubop A noxydeHus ra3os;

e CiMpTOBKA U roproyee 1Jis HeE;

e OubTpoBanbHas Oymara (50 wir.);

¢ Kosnba xoHnyeckas;

e [laymouka crexisiHHas (C pe3MHOBBIM HAKOHEYHUKOM);

e Yameuka /7151 BeIIapUBaHUs (BbIMApUTEIbHAS YallleuKa);
e MepHbIi HTUIMHID (TIaCTUKOBBIH);

¢ BopoHka cTexisiHHas (Manas);

e Crakan ctexasHHbIH (100 mi);



KaHeHI[apHO-TeMaTI/I‘lECKOC IJIAHUPOBaHHUE

Ne Jara Tema ypoka (3aHATHSA) dopma Buabl yueOHo# qesiTeJIbHOCTH HUcnoab3oBanue
n/n | Ilnan dakTt OpraHu3anmuu J1a0opaToOpHOro U
YPOKa (3aHATHSA) uudgposoro
0o0opy/noBaHusl LIEHTPa
«Touka pocra»
BBenenne —5 4
1 03.09 BBonnbiii uncTpykTaxk no Th mnpu VYpok - 6ecena 3HaKoMCTBO ¢ UHCTpyKTaxeMm mo | Hudposas nmaboparopus
MIPOBEJICHUH JTAOOPATOPHBIX PaboT. Tb 1o Ouosoruu
[TpuGopsb! 1715 HAYYHBIX HCCIIEIOBAaHUMH,
nabopaTopHoe 000pyJOBaHHUE.
2 10.09 HcTopust MUKPOCKOIIMPOBaHUSI. VYpok - 3HakoMCcTBO ¢ JaboparopHbM | Lludposas maboparopus
3HAKOMCTBO C YCTPOMCTBOM naboparopust 000py/OBaHUEM U MPaBWJIAMHU UX | TIO OHMOIOTHH.
MHUKPOCKOTIA. UCTIOJIb30BaHUS JlaboparopHoe
JI.P. Nel. Kakue yactu B o0opynoBaHue
MHKPOCKOIIE I1aBHbIE. ... 1 s
4ero MUKPOCKOITY 3€pKajio U
peBoiibBep? Y CTpOCcTBO
MHKPOCKOTIA.
JI.P. Ne2. Yto Takoe
MHKpOnpenapaT 1 Kak ero
paccmoTtpeth? [IpaBuna paboTsl ¢
MHKPOCKOTIOM.
JI.P. Ne3. Kak npeBpaTuTh Myxy B
ciona? Onpenenenue
YBEIMYCHHUS] MEKPOCKOTIA.
3 17.09 Pobept I'yk — mepBOOTKpHIBaTENH Ypok - [ToBTOpsAIOT paBMIa PabOTHI € JlaGopatopHoe
KJICTKH. MPAKTHKYM MHUKPOCKOTIOM. BBITIOTHSIOT o0opyIoBaHUeE.
JL.LP.Ne 4. Yto yBUIEN B MuxkpockoIsl
Mukpockor Pobept I'yk?
PaccmarpuBaHue cpe3a npoOKH.
4 24.09 OTkpbITHE MUKpOMUpPA JIEBEHTYKOM. VYpoxk - [ToBTOpSIIOT TTpaBUIa pabOTHI C JlaGopaTopHoe
MIPAKTUKYM MHUKPOCKOIOM. BBITOTHSIOT o0opy0BaHUeE.
JI.LP.Ne 5. Yto yBunen JleBeHryk B | MUKPOCKOIIBI




karuie Boabl? [lyremecTBue B
KaIUIIO BOJIBI.

) 01.10 Ocennsist skckypenst: «IlytemectBue B | Ypok - 9kcKypeusi | 3HaKOMCTBO ¢ penonornueckumu | LlnppoBoit Mukpockor.
MPUPOAY C OMHOKIIEM U MHUKPOCKOIIOM) U3MEHEHUSIMHU B TIPUPOJIE C JlaboparopHoe
HACTYIUICHUEM OCEHHU. o0opy0BaHUeE.
bunoknm
B Mupe HeBUIMMOK. — 4 4
6 08.10 [TyremecTBuEe B MUKPOKOCMOC. Ypok - Bemonastor JI.P. Ne 6. Uro Hudposoit MuUKpockomn
naboparopust OyZeT, eciu yail OCTaBUTh B JlaboparopHoe
3aBapOYHOM YaiiHuKe? o0opyioBaHue.
[IpuroToBneHue CEHHOTO HACTOS,
paccMaTpUBaHUE CEHHOM
HaJIOYKH.
7 15.10 CrpoeHnue u pazHooOpa3ue OakTepuil. VYpok - Boinonusitor JI.P. Ne7. Hudposoit MuUKpockomn
naboparopust [To3nakombTech, KapTodenbHas JlaboparopHoe
nanodka. PaccmarpuBanue 00opyI0BaHUeE.
JIBIDKEHUS] OaKTepHUu.
8 22.10 3HaveHne OakTepuil B MpUPOJIE. Ypox - Bemonnstor JI.P. Ne 9. 3auem y Hudposoit MuUKpockoI
nabopaTopus ropoxa Ha KOpPHSIX KIyOeHbKU? JlaGopatopHoe
PaccmaTtpuBanue kiyOeHBKOB Ha | 000PYZOBAaHUE.
KOPHSIX O00OBBIX.
9 05.11 3naueHue OakTepuil B )KU3HU VYpox - Bomonnstor JI.P. Ne 8 . Yto Hudposoii MuUKpockoI
YeJI0BeKa nabopaTopus OyJeT, €ClIi OCTaBUTh MOJIOKO B JlaGopaTopHoe
témom Mecte? PaccmarpuBanue | o0opynoBaHue.
MOJIOYHOKHCIIBIX OaKTepuil.
JLLP. Nel0. 3auem Ha10 YUCTUTh
3yon1? PaccmaTpuBanue 3yOHOTO
HAJIETA.
B napcrse pacrenmii — 13 4
10 12.11 Y nuBHUTENbHBIE PACTEHUS Ypox - Bommonnstor JI.P. Nell. Kakoe Hudposoii MuUKpockoI
nabopaTopus caMmoe MaJIeHbKOE IIBETKOBOE JlaGoparopHoe
pacTeHue MOKET NMPEBPATUTD o0opy0BaHUeE.
03epo B 00J10TO?
11 19.11 IlyremecTBue B KJIIETKY paCTCHUN Ypoxk - Bemosnnstor JI.P. 12. O uém [udpoBoii MuUKpockon




naboparopus

MOJKET paccKa3aTh BaJJIUCHEPUs?
N3ydyeHue cTpoeHus KIETKU
pacTeHuM.

JlabopaTopHoe
obopyoBaHue.

12 26.11 Munu — uccnenoBanue: «Kto Ypox - Bemonnstor JI.P. Nel3 Tlouemy y | LludpoBoit MUKpOCKOIT
packpacui MUp pacTeHun? naboparopus repaHu JIMCT 3eJIEHbIN, a nenectku | JlabopaTtopHoe
KpacHble. M3yuenue miactuj noa | o0opyaoBaHue.
MHUKPOCKOTIOM.
13 03.12 Munu — uccnenoBanue: «llouemy VYpoxk - Bommonnstor JI.P. Nel4.Ilouemy Hudposoii Mukpockor
BKYC IUTO/IOB U STOJ Pa3HBIN?» nabopaTopus apOy3 crnaakuid, a JMMOH Kuciblid. | JlabopaTopHoe
PaccmaTpuBanue Bakyouei ¢ o0opynoBaHue.
KJICTOYHBIM COKOM.
14 10.12 Munu — uccnenoBanue; OnpenencHue VYpox - Boemonnstor JI.P. Nel5. Kak udpoBoii MUKpPOCKOIT
coJlep>KaHusl Kpaxmasa B MPOAYyKTaxX naboparopust OOHapYXUTh Kpaxman? JlaboparopHoe
TTUTAHUS. PaccmaTpuBanme kKpaxMalibHBIX o0opyI0BaHUeE.
3€peH B KJIeTKax KapToders.
15 17.12 TaliHbl TUCTA pacTEeHUN Ypok - Bemonnstor JI.P. Nel6. [Touemy | LludpoBoit Mukpockor
naboparopust KpamnuBa >xKETCs, a TepaHb JlaboparopHoe
naxHet? PaccmarpuBanme 00opyI0BaHUE.
BOJIOCKOB JITHJIEPMHCA PACTCHUN.
16 24.12 Kopenb VYpoxk - Boimonusitor JI.P. Nel7. Hudposoii MuUKpockoI
nabopaTopust [Touemy kopHU pacTeHUM JlaGopaTopHoe
BCACBIBAIOT TaK MHOTO BOJIbI? 00opyJI0BaHUE.
KopHeBble BoOCKH MO
MHKPOCKOIOM. 3aueM KOPHIO
YEXJIUK?
17 14.01 TpaHcnopT BENIECTB B paCTEHUU VYpoxk - Boimonustor JI.P. Nel8. [Touemy | Hudpooit Mukpockorn
naboparopust BOJIa CITIOCOOHA JIBUTAThCS TIO JlaGopatopHoe
npeecune? N3yuenue obopymoBaHue.

MUKPOIPENapaToB IPEBECUHBI
pPa3HBIX pACTCHUH.




18 21.01 3UMHSIS SKCKYpCUs VYpok - skckypeust | 3umusas skckypeust: Hooroguss | LudpoBoit Mukpockon
cka3ka. CHe)XKMHKHU U JIbJAUHKU JlaGopatopHoe
0T MEKPOCKOIIOM. BripamuBaem | obopynoBaHue.
Y CMOTPUM KPHUCTAJUIBI.
19 28.01 3Ha4yeHne 1 MHOr0oOpa3ue pacTeHui Ypok - Bemonnastor JI.P. Nel9 . Kro Hudposoit MuKpockomn
nabopaTopus n300pén 6ymary? Mzydenue JlaGopaTopHoe
OCHHBIX THE3 U Oymaru 1mnoj o0opy0BaHUeE.
MHUKpockornoM. [Touemy
KapaHjaul nuueT no oymare?
20 04.02 [lyremecTBue B OABOIHBIN MUP. VYpok - Bemonastor JI.P. Ne21. TTouemy | LudpoBoit Mukpockomn
nabopaTopus H03eJICHEIN CTeHKHU akBapuyma 1 | JIaGoparopHoe
CTBOJIBI IepeBbeB? 3yuenue o0opyi0oBaHue.
OJTHOKJIETOYHBIX BOJIOPOCIIEH.
21 11.02 Bonopocnun VYpoxk - Boimonusitor JI.P.Ne22. Hudposoii Mukpockor
nabopaTopust Uem obOpazoBana TuHa? JlaGopaTopHoe
Crniuporupa 1noJi MUKpOCKOITOM. 00opyI0BaHUE.
22 18.02 MuHu - ucclieIoBaHueE: VYpoxk - Beimonustor JI.P. Ne20. [Touemy | L{udposoit Mukpockor
«MasneHbKOM eJT0UKe XOI0THO nabopaTopust XBOSI 3MMOM HE 3aMep3aeT? JlaGopaTopHoe
3UMOM?» N3yuenue ctpoeHus XBOU Ha 00opyI0BaHUE.
MUKpOIIpernapare.
23 25.02 Pa3mHoxkeHue pacTeHuit VYpok - Bemomnasror JI.P. Ne23. Hudposoii Mukpockor
nabopaTopus I'ie uckatpb 3apofpIi y JlaGopatopHoe
pactenuii? M3ydueHue cTpoeHust obopymoBaHue.
CeMsIH IO MUKpOIIperapaTam.
24 04.03 WNuTennexryanpHas urpa «TaiHbl Ypok-3auer O060011at0T MOTyYeHHbIE 3HAHUS,
pacTeHmi» BBITIOJTHSIOT TECTOBBIE 3a/IaHUS
B napcrBe rpu6os- 11 4
25 11.03 YPok 3aHMMAaTeNbHON MUKOJIOTHH. VYpok - nekius | 3HakoMsATCS ¢ apcTBoM rpudoB, | Lludposoit Mukpockon
HAYKOU «MHKOJIOTHSI» JlaboparopHoe
obopyoBaHue.
26 18.03 Taiinel rpu6oB Ypok - Beimnosnnstor JI.P.Ne24 13 yero [udpoBoii MuUKpockon




MIPaKTUKYM rpu6 cocrout? PaccmatpuBanue | JlaGoparopHoe
cpe3oB rpuba 1o Jynou u 00opyI0BaHUE.
MHUKPOCKOTIOM.
27 25.03 Crtpoenue rpuboB Ypoxk - Bemonnstor JI.P. Ne25 3auem [{udposoit Mukpockor
naboparopus rpuly MIACTUHKU U TPYOOUKHU? JlaGoparopHoe
N3zyuenue cpesa nuISIK 00opyI0BaHUE.
IJI0JJOBOTO TeJa rpuda.
28 08.04 MHuoroo6pasue u 3HaueHue rpudoB VYpoxk - Boimonusitor JI.P. Ne26 Tlouemy Hudposoii Mukpockor
MPaKTUKYM oBoly ruuTh HaunHatot? Korna | JlabopaTopHoe
poca ObIBaeT MYYHUCTOMN? 00opyI0BaHUE.
N3yuenne nopaxE€HHbIX
rpUOKOBBIMH 3200JI€BAaHUSIMU
pacTeHui.
29 15.04 3HaueHue rpuOoB B IPUPOJIE VYpoxk - Boimonusitor JI.P. Ne27 Yto Takoe | JlaboparopHoe
naboparopus iecenb? M3yueHue pasHbix o0opynoBaHue
BUJIOB TUICCCHH. Hudposas nadoparopus
1o OMoJIoTun
30 22.04 3HaueHue rpudoB B )KU3HHU UEIOBEKa VYpoxk - Beimonustor JI.P. Ne28 Urto Hudposoii MuUKpockor
MIPAKTUKYM MIPOUCXOIUT C TECTOM, Koraa Tyna | JlaboparopHoe
Iposxxku nobasisoT? M3ydenne | obopynoBaHue.
TTOYKOBAHUS IPOKIKEN.
31 29.04 Tuxas oxota VYpoxk - Beimonustor JI.P. Ne29 Tlouemy Hudposoii MuUKpockoI
MIPAKTUKYM HEJb3s1 BRIPE3aTh CBOE MM Ha JlaGoparopHoe
nepese? M3ydyeHune mio10Boro 00opyI0BaHUE.
TeJa rpuda — TPyTOBHKA,
paccMaTpUBaHUE €ro CIOp MO
MHUKPOCKOTIOM
32 06.05 Becennsist skckypeust VYpok - skckypeust | PaccmarpuBarot moj udposoit MUKpOCKOT

MHUKPOCKOIIOM CTPOEHHE ITOYEK,
YacTH LBETKA, IBUIBILY,
MOJICYUTHIBAIOT TOAUYHBIE KOJIbIIA
B JIPEBECHHE.

JlaGopatopHoe
obopymoBaHue.




33 13.05 3ammTa HHPOPMALIMOHHBIX MPOEKTOB Ypok - [IpencraBnsioT pe3yabTaThl CBOCH
KOH(GEpeHIHs | ACATENbHOCTHU. 3allUIIA0T
MPOCKTHI

34 20.05 Peseps

Ouenka 0ocmuiiceHuil nAAHUPYeMbIX Pe3yibmamos yceoeHus Kypca

Jlig oTcnexuBaHus pe3yabTaTUBHOCTH 00pa30BaTENbHOIO IIpoLecca 1o nporpamme «lIpakTukym no 61M0na0rum» UCIOIb3YIOTCS CIEAYIOINE BUIbI
KOHTPOJIS:

- IPEIBAPUTEIIHHBIN KOHTPOJIb (IPOBEPKA 3HAHHUM yJaIllMXCsS Ha HA4YaJIbHOM 3Tare OCBOSHUS ITPOTrpaMMbl) - BXOJHOE TECTUPOBAHUE;
- TEKYIIMHA KOHTPOJIb (B T€UYEHUE BCETO CPOKA PEaM3allMU ITPOTPaMMBI);
- UTOTOBBIM KOHTPOJIb (3aKIIIOUUTENbHAS IPOBEPKA 3HAHUIM, YMEHUN, HABBIKOB [0 UTOTaM pPeau3allii POrPaMMBl).
DopMbI aTTECTALMHU
- caMoCToOsITeNbHas paboTa;
- TECTUPOBAHUE;
- TBOPYECKHE OTUETHI;
- y4acTHe B TBOPUYECKHX KOHKYpCax Mo OMOJIOTHH;
- Mpe3EHTAIUs U 3aIKTa TPOCKTa.
Texywuu KoHmpow:

dopmamMHi KOHTpPOJSI YCBOEHHS Y4YeOHOro Marepualia NporpamMMbl SIBJISIOTCS OTYEThl MO MNPAKTHUYECKUM paboTaM, TBOpPYECKHE pPalOTHI,
BBICTYIIJICHUS. HAa CEMMHAPax, CO3JaHUe MPE3eHTAllK 1Mo TeMe U T. 1. O0ydaromuecs: BHIIOIHIIOT 3a/1aHUS] B MHIMBUAYAJILHOM TEMIIe, COTpYAHUYAs C
nesaroroM. BelnosHeHHe MPOEKTOB CO3/IaeT CUTYAIHIO, TO3BOJISIOUIYIO0 PEaTH30BaTh TBOPUECKUE CUJIBbI, 00ECIIEUUTh BBIPAOOTKY JIMYHOCTHOTO 3HAHUS,
COOCTBEHHOTO MHEHHS, CBOETO CTWJIS JEATENbHOCTU. BritoueHne o0yyaromuxcsi B pealbHyI0 TBOPUYECKYIO JAEATENbHOCTb, MPUBJIEKAIONIYI0 HOBU3HOH U
HEOOBIYHOCTBIO SIBJISETCS CTUMYJIOM pa3BUTHs IO3HABaTENbHOro HHTepeca. OJHOBPEMEHHO pa3BUBAIOTCS CIIOCOOHOCTH BBIABIATH MPOOJIEMBI U




pa3pfiiaTb BOSHUKAOIUE IIPOTUBOPECUYHL. Ilo oxkoHUaHNHK KaX(HOﬁ TEMBI IIPOBOAUTCA UTOTOBOC 3aHATUC B BUAC TEMATUUCCKOI0O TCCTUPOBAHUS. Hrorosas
arrécranuda NpeayCMaTpuBacT BhIIIOJIHEHUC NHANBUAYAJIbHOI'O IIPOCKTA.



