MyHununaasHoe 0101zKeTHOe 00pa30BaTeIbHOE YUpeKIeHne
«YkanoBckas cpeaHssi 00meodpa3oBarebHAs HIKOJIA
OpeHOyprekoro paiionay

Moanucan: MoTtexuHa Jio6oBb

MeTpoaHa YTBEPXIAIO

DN: C=RU, OU=gupekTop,
O=MBOY "Ykanosckast COLLI', I[I/IpeKTOp
CN=[MoTtexuHa Jlto6oBb MeTpoBHa,

E=chkalovschools@mail.ru JI.IL.IIortexuua
OcHoBaHue: i NoATEEPX/AAI0 3TOT I ——

AOKyMeHT ITpukas Ne 210 ot 30.08.23 1.

MecTononoxeHnue: OpeHbyprckuii
pavioH, n. Ykanos yn. Kuposa, 4
Larta: 2023-10-31 08:52:48

PABOYASA ITPOI'PAMMA
10 KypCy BHEYPOUHOH I€ATEIbHOCTU
«3aHuMaTenpHas OMOJIOTUsI»
(c ucrnonb3oBaHueM HU(POBOro U aHAJIOTOBOTO 000PYI0BaHUS
LIEHTpa ECTECTBEHHOHAYYHOU U TEXHOJIOTMUECKOl HanpaBieHHocTel «Touka pocTtay)

YpoBeHb: 0OCHOBHOE 00111ee 00pazoBaHHE.

Bospact obyuaromuxcs - 5 kiacc
Cpok peanuzaruu — 1 rox

2023-2024 yuebHblii roa

. Ukaios 2023 rox



O01mas xapakTepucTuKa MPOrpamMmmbl

CoBpeMeHHBII y4eOHBIN MpoOIlecC HampaBlIeH HE CTOJBKO Ha JOCTH)KEHUE pe3ylbTaToB B 00JacTu
IPEIMETHBIX 3HAHUH, CKOJIBKO Ha JIMYHOCTHBIA pocT pedeHka. OOyueHue Mo HOBBIM 00pa30BaTeIbHBIM
CTaHJapTaM IMpelyCMaTPUBAET OPraHU3alMI0 BHEYPOUHOW JESATEIBHOCTH, KOTOpas CIOCOOCTBYET
PaCKpBITUIO BHYTPEHHETO MOTEHIIMAJIA KAKIOr0 YUEHUKA, PA3BUTUE U NTOAJIEP/KAHUE €0 TaJaHTa.

OaHuM M3 KIIOYEBBIX TpeOOBaHUIl K OHOJOTMYECKOMY OOpa30BaHUI0 B COBPEMEHHBIX YCIOBUAX U
BOKHEUIIUM KOMIIOHEHTOB peannzanuu PI'OC  sBisercs OBIAJCHUE YYaUMHUCS TMPAKTHYECKUMU
YMEHUSIMHU U HaBBIKAMH, IPOEKTHO — HCCIEAOBATENIBCKON AesATenbHOCThIO. [IporpamMmma «3aHuMarenbHast
Ouosiorusi» HampaBjeHa Ha (OPMHPOBAHME Yy y4allUXcs S Kjacca MHTEpeca K M3Y4EHHUIO OMOJIOTHH,
pa3BUTHE MPAKTUYECKUX YMEHUW, IPUMEHEHUE MOJYYECHHBIX 3HAHMM Ha NPAKTUKE C HCIOJIb30BAaHUEM
obopynoBanus lleHTa ecTecTBEeHHO-HAyYHON M TEXHOJOTHYECKOW HarpaBieHHOcTel «Touka pocrtay,
MOATOTOBKA YYAIMXCS K YYACTHIO B OJIMMIIMAHOM JIBUKECHUH.

Ha ©0a3ze muentpa "Touka pocra" oOecneunBaeTcs peanu3alus 00pa3oBaTENbHBIX MPOTPamMM
€CTCCTBCHHOHAYYHOH M TEXHOJIOTMYECKON HANpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C
TpeOOBaHMSAMH 3aKOHOJATENILCTBA B cdepe 0o0pa3oBaHHMsS W C y4eTOM peKoMeHmanuid DenepanrbHOro
oreparopa y4eOHoro npeamera «bruonorusy.

Pabouasn npozpamma cocmaeieHa Ha OCHoeeé:

e 3akoH Poccuiickoit @enepanun «O6 o6pa3oBanuu B Poccuiickoit deneparum» ot 29.12.2012r.
Ne273-D3;

o ®denepanbHBIN TOCYIAPCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT OCHOBHOTO 00111ero 00pa3oBaHus,
yTBEpkACHHbIN NpukazoM MunoOpHayku Poccun ot 31.05.2021 Ne 287 "O0 yrBepKaeHUH
denepanbHOro 00pa3zoBaTENLHOTO CTaHAPTa OCHOBHOTO 00111ero o0pa3zoBaHus"

e Meroanueckue peKOMEHIAIMH 10 peaTH3aIiy 00pa30BaTEIIBHBIX TPOTrPAMM E€CTCCTBCHHOHAYYHOM
U TEXHOJIOTUYECKOM HAIPaBIEHHOCTEW M0 OMOJIOTUH C HCIIOIb30BAaHHEM 000PYAOBaHHUS LIEHTPA
«Touka pocray. Meroauueckoe mocodue. — Mockga, 2021 r

e B coorserctBun ¢ OOIT OO0 MBOY «Ykanosckas COIL» OpenOyprckoro paitona
Openbyprckoit ob6nactu

Leapb kypca: popmMupoBaHue U pa3BUTHE MTO3HABATEILHOTO HHTEpECca K OMOJIIOTHH KaK HayKe O KUBOM
PUPOJIE.

3apaum kypca:

° q)OpMI/II)OBaHI/IC CUCTCMbl HAYYHBIX 3HAHUM O CHCTEME JKHUBOM npupoabl W HaYaJlbHBIX
MPEJICTaBICHU 0 OMOIIOTUYECKUX 00BEKTaX, MPOIIeccax, SBICHUAX, 3aKOHOMEPHOCTSIX;

° HpI/I06pCTCHI/I€ OIIbITa HCIIOJIB30BaHHUA MECTOJ0B OHMOJIOTHYECKOM HAayKu JJIid TIPOBCACHUA
HECJIO)KHBIX ~ OMOJOTHUYECKUX JKCIEPUMEHTOB C HCIOJb30BaHHEM oOopymoBanus lleHTpa
€CTECTBEHHO-HAYYHON U TEXHOJIOTHMYeCKOM HarpaiieHHOCcTel «Touka poctay;

e Ppa3BUTHE YMEHHMI U HABBIKOB MPOEKTHO — HUCCIEAOBATENBCKON JAEATEIBHOCTH C HUCIOIb30BAHHEM
obopynoBanus lleHTpa ecTeCTBEHHO-HAydHOW M TEXHOJOTUYECKOW HampaBieHHOCTeH «Todka
pocray;

° MMOATrOTOBKA YUalIUXCA K YUACTUIO B OJIMMITMATHOM ABHXKCHUU,

e pa3BHUTHE YMEHHI U HABBIKOB PaOOTHI C pa3IMYHBIMU UCTOYHUKAMHU MH(GOPMAITUH;

e (QopmupoBaHHE OCHOB 3KOJOTUYECKONW IPaMOTHOCTH.



Conep:xxaHue NporpamMMmbl

Tema Nel. Mup nog MUKpOCKONIOM

3HAaKOMCTBO C IUTAHOM pabOTHl M TEXHUKOW 0€30MacHOCTH MPHU BBHIMOJIHEHUH JIabopaTopHBIX padoT. Kak
YeJIOBEK II03HAaeT OKpykaromuid mup. buonornueckue Hayku. IIpodeccun, cBszaHHble ¢ OHONIOTHEH.

Mertoap! no3nanus. buonoruueckue npudOpsl 1 KHCTPYMEHTHI.

[TouyBcTByit cebsi Ha Mmecre JleBenryka. Mcrtopuu BETUKHX OWOJIOTMYECKUX OTKPBITHH. 3HAYCHUE
nu3zo0pereHus Mukpockona. P. ['yk — nepBooTkpbIiBaTenpb KIeTKU. A. JIeBEeHI'yK OTKPbLT MUKPOMHP.

JlaboparopHblie pabOTHI:

JlaGoparopHnast pabota 1. Kakue yacTu B MHUKpOCKONE TJIaBHBIC.... VI JUIsI 94ero MHKPOCKOITY 3€pKajo U
peBoJbBEP? Y CTPONCTBO MUKPOCKOIIA.

JlaboparopHass pabora 2. Uto Takoe MHKpompenapar U Kak ero paccmorperb? IlpaBmia paGoTel ¢
MHUKPOCKOIIOM.

JlaboparopHas paboTta 3. Kak npeBpatuth Myxy B ciioHa? OnpezeneHue yBeITU4eHNUs MUKPOCKOTIA.
JlaboparopHas pabota 4. Uro yBunen B Mukpockon Pobept ['yk? PaccmaTpuBanue cpe3a mpoOKu.
JlabopaTtopHas padota 5. Uto yBumen JleBenryk B karie Boabl? [lyTeiniecTBre B Karito BOJIBI.

Ocennsist sxckypeust: « [lyremectBue B mpupoay ¢ OMHOKIEM U MUKPOCKOTIOM)

Tema Ne2. B mupe HeBUAUMOK.

OtkpeiTue Oaktepuii. PasnooOpasue Oakrepuii. 3nauenue Oakrepuii: Kyna neBaroTcsi omaBiive JUCTbs?
[Touemy mb1 60sieeM? KTo KUBET B jkeNy/iKe Yy KOPOBBI U HAC B kumeuHnke? KTo 3akuraer B okeaHe v Ha
6omote oruu? Ilpo kedup, CUIOC U KBAIIEHYIO KAaITyCTYy.

Jlabopamopnvie pabomoi:

JlaGopatopHast pabora Ne6. Uro Oyzner, ecnu 4yail ocTaBUTh B 3aBapouHoM daitHuke? [IpuroroBnenue
CEHHOT'0 HaCTOs, pacCCMaTPUBAaHUE CEHHOM MaJIOUKH.

JlaGopatopHast pabora Ne7. Ilo3HakombTech, KapTodenbHas manodka. PaccmaTpuBaHMe JBHKEHUS
OaxkTepuu.

JlaGopatopnast pabora Ne 8 . Uro Oyzmer, ecinm OCTaBUTh MOJIOKO B TEioM mecte? PaccmarpuBaHue
MOJIOUHOKHUCIBIX OaKTEPHii.

JlaboparopHas pabota Ne 9. 3ayem y ropoxa Ha KOpHsX KiyOeHbku? PaccmaTpuBaHue KiyOE€HBKOB Ha
KOPHSX O00OBBIX.

JlaGopatopHas pabota Nel0. 3auem Haz0 YUCTUTH 3yObI? PaccmarpuBanue 3yOHOTo HanéTa.



Tema Ne3. B napcrBe pacTeHmid.

Taiinbl pactenuil. Uto takoe ¢orocunte3? ITurmentsr pactenmii. CtpoeHue kieTku pacteHuil. Tkanu
pacTeHUd. MHKPOCKONIMYECKOE CTPOCHHE OpraHOB pacTeHui. MuorooOpasue pacteHuil. OTaensl
pacTeHui.

Jlabopamoprvie pabomoi

JlaGoparopHnas pabora Nell. Kakoe camoe mMalieHbKOE IIBETKOBOE PACTCHHE MOXKET MPEBPATUTH 03€pO B
60110T0?

Jlaboparopuass pabora Ne 12.0 uém MOXKeT paccka3aTh BaJUTHCHEpUsi? V3yueHue CTPOCHHUS KIETKU
pacTeHuil.

JlaGopaTtopHas pabora Nel3.Ilouemy y repanu JHUCT 3€NE€HBIN, a JICTIECTKU KpacHbIe. M3ydeHue 1miacTua
MO0/ MUKPOCKOTIOM.

Jlaboparopuas pabota Nel4.Ilouemy apOy3 cnaakuii, a TUMOH KHUCTBIA. PaccmarpuBaHue Bakyosei ¢
KJIETOYHBIM COKOM.

JlaboparopHas padora Nel5.Kak o6Hapyxuth kpaxman? PaccMaTpuBaHue KpaxMallbHBIX 3€PEH B KJIETKAaX
KapTodes.

JlaGopatopHast pabota Nel6.[louemy kpammBa xkETcs, a repaHb naxHer? PaccmaTpuBaHHE BOJIOCKOB
AMUJAEPMHUCA PACTCHUM.

JlaboparopHas paborta Nel7.[Touemy KOpHM pacTeHHI BcachlBalOT Tak MHOTO BoAbl? KopHeBbIE BOIOCKU
[10J1 MUKPOCKOIIOM. 3a4€M KOPHIO YEXJIUK?

Jlaboparopnass pabora Nel8.Ilouemy Boma cmocoOHa pABUTaThes 1O  japeBecuHe? M3ydeHue
MHUKPOIPENapaToB JPEBECHHBI PA3HBIX PACTCHUH.

JlaGopatopHas pabota Nel9. Kto n306pén 6ymary? M3ydyenue oCMHBIX THE3 M OyMaru moJi MUKpPOCKOIIOM.
[Touemy kapanjam numer no oymare?

JlaGopatopHass pabota Ne20.ITouemy xBosi 3uMoil He 3amep3aer? l3yueHue cCTpoeHUS XBOM Ha
MUKpoIpenapare.

JlaboparopHas paborta Ne2l.[louemy mo3eneHenu CTEHKM akBapuyMmMa U CTBOJIBI JiepeBbeB? M3yueHue
OJTHOKJIETOYHBIX BOJIOPOCIIEH.

JlaGopatopHas pabota Ne22.Yem ob6pazoBana TuHa? Criuporupa 1mnoja MUKpOCKOIIOM.

JlaboparopHas pabGora Ne23.I'me wuckarh 3apoipill y pacTeHuil? M3ydyeHue cTpoeHHsI CeMsH IO
MHUKpOIpenapaTam.

SuMHSS 9KCKYpCHUs: Hoporoguss ckaska. CHEXHHKH H JbAUHKU 1104 MHKPOCKOIIOM. BLIpaIJ_II/IBaCM nu
CMOTPUM KpHUCTaAJIJIBI.

Tema Ne4. B naperse rpuoos.
Taiinel rpu6oB. Ctpoenue rpudoB. MHOroo0Opasue u 3HaueHHE TPUOOB.

Jlabopamoprvie pabombi.



JlaGopatopuass pabora Ne24. M3 dyero rpud cocrout? PaccmaTpuBaHue Cpe3oB rpuba Toxa JIynou u
MHUKPOCKOTIOM.

JlaGopaTopHas pabora Ne25. 3aduem rpuly miacTUHKHA U TpyOouku? M3ydeHue cpesa NUBIIKU II0I0BOTO
Tena rpuda.

JlaboparopHass pabora Ne26. Ilouemy oBomu rHUTH HaumHawT? Korma poca ObIBaeT MYYHUCTON?
N3yueHne nopaxx€HHBIX TPUOKOBBIME 3a00JICBAaHUSIMU PACTCHUH.

JlaGopaTtopHnas padora Ne27. Uto Takoe muiecers? M3ydueHune pa3HbIX BUIOB TJICCCHH.

JlaboparopHas pabora Ne28. UTo MpOUCXOAWT C TECTOM, KOTJa Tyda IPOXKH a00aBisoT? M3ydenue
MIOYKOBAHHUS JPOKIKEH.

JlaGopaTtopHast pabota Ne29. Ilouemy Henb3s BbIpe3aTh CBOE MMs Ha jaepeBe? M3ydeHue miogoBoro tena
rpuba — TPyTOBHKA, pACCMATPUBAHUE €TO CIIOP IO MHKPOCKOTIOM

YyeOHo-TeMaTHYeCKUI IJIaH

Ne | Ha3BaHue TeMbl Teopus NPaKTHKA BCEro
Mup 1101 MUKPOCKOIIOM 1 4 5

2 | B Mupe HEBUANMOK. 0 4 4

3 | B mapcrBe pactenmii. 0 15 15

4 | B napcrte rpu0oBs. 1 10 11




[Inanupyemble pe3y/bTaThl 0CBOCHHS Kypca

JIMYHOCTHBIC PE3VILTATHI:

¢ popMUpOBaHHE KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIEHUU U COTPYIHHYECTBE CO CBEPCTHHKAMH,
CTapIIMMH ¥ MIAAIIUMH B Tporecce 0o0pa3oBaTeNbHOW, OOIIECTBEHHO TOJE3HOH, Yy4eOHO-
MICCIIC/IOBATEIbCKOW, TBOPUYECKOW U APYTUX BHIOB JESITEILHOCTH;

o (bOpMI/IpOBaHI/Ie IIOHKMMaHHs HOEHHOCTHU 3A0POBOI0 H 0e30macHoro o6pa3a KHU3HH, YCBOCHHC IIpaBHII
WHIUBUAYAJIBHOT'O U KOJIJICKTUBHOI'O 0e30I1acHOro IIOBCACHUS B ‘IpC3BLI‘-IElfIHBIX CUTyallMdX, YIPOXKaAOIHUX

JKU3HHU U 3J0POBbBIO J'IIO,I[CI‘/'I, IIpaBUJI MIOBCACHHUA HA TPAHCIIOPTE K HA A0POrax;

e (opMHUpPOBaHHE SKOJIOTUYECKOM KyIbTYyphl HAa OCHOBE MPH3HAHMSA ILIEHHOCTH XH3HH BO BCeX e&
IPOSIBJIEHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOT'0, OEPEXHOr0 OTHOILIEHUS K OKpYXKarolIei cpene;

® OCO3HAHUC 3HA4YCHHUA CCMbH B XM3HH YCJIOBCKa U O6IJ_I€CTB3.; NPHUHATHC HCHHOCTHU CceMeMHOM KHN3HH,
YBAXUTCIIBHOC U 3a00TJIMBOE OTHOILIECHHE K YWiIEHAM CBOEH CEMbU,

® PAa3BUTHUC 3CTCTHUYCCKOI'0 CO3HAHUA YCPE3 OCBOCHHUC XYOOXKCCTBCHHOI'O HA, TBOp‘IeCKOI;’I ACATCIIBHOCTH
OCTCTHUUYCCKOI'O XapaKTepa.

MeTanpegMETHEIC pe3yIbTaThl:

® YMCHHE CaMOCTOSITCIILHO OMPEICIATh IeJIM CBOEro OOYYCHHsSI, CTaBUTh W (POPMYIUPOBATH IS CeOs
HOBBIE 33/laydl B y4y€Oe M NO3HABATENbHOH JAEATEeIbHOCTH, pa3BUBaThb MOTUBBI UM HHTEPECH CBOECH
IMO03HABATCIILHOM JCSITCIIFHOCTH,

® YMEHHE CaMOCTOSITEIIbHO IUIAaHWUPOBATh ITYTH JOCTHDKCHHUS IeJIield, B TOM 4HCIE allbTePHATHUBHEIE,
OCO3HAHHO BRIOMPATh Hanboee 3(h(HEeKTUBHBIC CIIOCOOBI pelieHHs YIeOHBIX U TTO3HABATEIHHBIX 3a71a4;

® YMEHHME COOTHOCHTH CBOM JEHCTBHS C IITAHUPYEMBIMH DPE3YyJbTaTaMH OCYIIECTBIIATH KOHTPOJIb CBOEU
JEeSTEIbHOCTH B IMpOLEcCe JOCTHKEHMsI pe3ynbTara, OMNPENeNiTh CIocoObl JAEWCTBUH B paMKax
NpPEUIOKEHHBIX  YCIOBUH U TpeOOBaHUHM, KOPPEKTHPOBAaTh CBOM JIEHCTBHSI B COOTBETCTBUU C
U3MEHSIOIIENCS CUTYaluen;

e yMEHHE OIICHMBAaTh IPABUIBHOCTh BBIMOJHEHHUS] Y4eOHOM 3aaauu, COOCTBEHHBIE BO3MOXKHOCTH €€
penenus;

® BJIAJICHUC OCHOBAMMU CAaMOKOHTPOJISA, CAMOOLICHKHU, IMPUHATUSA pGIHGHI/Iﬁ U OCYHICCTBJICHUA OCO3HAHHOT'O
BLI60pa B yqe6H0171 U II03HABaTEIbLHOMN ACATCIIBHOCTH

® YMCHUC OIPCACIIATh IMOHATHA, CO3AaBaTh O606IIICHI/I$I, YCTaHAaBJIMBATb aHAJIOTHH, KJ'IaCCI/I(l)I/IHI/IpOBaTI),
CaMOCTOSATCIIbHO BBI6I/IpaTL OCHOBAaHUA W KPUTCPpHUU I KJIaCCI/ICI)I/IKaI_[I/II/I, YCTaHAaBJIMBAaTb NPHUYNHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH JIOTUUCCKOC paACCYXKACHUC, YMO3AKIIIOYCHUC U 1€J1aTh BbIBOJbI,

e YMEHHME OCO3HAHHO HUCIIOJIb30BaTb PEUEBBIE CPEACTBA B COOTBETCTBUM C 3aJa4€d KOMMYHHUKAIUU IS
BBIPQXXEHHSI CBOMX YYBCTB, MbICJIEH U MOTpeOHOCTEH, TUIAHUPOBAHUS U PETYIISIIIMN CBOEH JIEATEIbHOCTH;

BJIaACHUC YCTHOﬁ Y IHCbMEHHOM pC€YbIo, MOHOJIOTHYECKOM KOHTEKCTHOM PCUbIO;

e (hOpMHUPOBAHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JACTH MCTIOJIb30BaHUH.



ITpeaMeTHBIC PE3YILTATHL:

e (opMupoBaHMe CHCTEMBl HAYYHBIX 3HAHMHA O JKMBOM MNpPHUPOJE W 3aKOHOMEPHOCTSIX €€ pa3BHUTHA,
UCTOPUYECKH OBICTPOM COKpAIICHUH OWOJIOTHYECKOTO pa3HooOpasusi B Ouocepe B pe3ynabTaTe
JESATEIIBHOCTH YEJIOBEKA Ul CO3JJaHMsl €CTECTBEHHO-HAy4YHON KapTUHBI MUPa;

¢ (hopmupoBaHHE MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUN O OMOJOTHYECKUX OOBEKTaX,
mporeccax, SBICHUSX, 3aKOHOMEPHOCTSX, 00 OCHOBHBIX OHOJIOTHMYECKUX TEOPHSX, IKOCHCTEMHOM
OpraHu3alMy JKW3HH, O B3aUMOCBS3M JKMBOIO W HEXHUBOro B Owocdepe, HACICICTBEHHOCTH |
W3MEHUYMBOCTH OPTaHU3MOB, OBJIa/ICHUE TIOHATUHHOM aIllapaToM OHOJIOTHH,

e IpUOOpETEHUE OIbITa HCIOJIb30BAHUSA METOJOB OHOJOTMYECKOM HAyKH W IPOBEIACHHUE HECIIOKHBIX
OMOJOTMYECKUX OJKCIEPUMEHTOB JUISI H3Y4YEHMs] JKMBBIX OpPraHM3MOB U YEJIOBEKa, IIPOBEJICHUE
9KOJIOTUYECKOTO MOHUTOPMHIa B OKpYyXarouled cpene; ® (GOPMHPOBAHUE OCHOB HKOJOTHUECKON
IPAaMOTHOCTH: CIOCOOHOCTH OLEHHMBATh IIOCJEACTBUS JAEATENIbHOCTH 4YEJIOBEKA B IMPUPOAE, BIMSIHUE
(akTOpOB pUCKa Ha 3/10POBbE UEIIOBEKA; BHIOUPATH 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JIEHCTBUSX
U TOCTYNKax IO OT HOIIEHUIO K JKUBOW HpPUPOAE, 3A0POBBIO CBOEMY M OKPYKAIOLIUX; OCO3HAHME
HEOOXOJUMOCTH JACUCTBUH IO COXpaHEHHIO OuopazHooOpa3usi M INPUPOAHBIX MECTOOOMTAHMN BHJOB
pacTeHu U )KUBOTHBIX;

¢ (hopmupoBaHUe MpeICTaBICHUN O 3HAYEHUH OUOJIOTMYECKUX HAyK B PELICHUH MPOoOJieM palyOHAIBHOTO
MPUPOIOTIONB30BAHUS, 3alUTHl 30POBBS JIOJCH B YCIOBHSIX OBICTPOTO HM3MEHEHHS IKOJIOTUYECKOTO
KaueCTBa OKPYXKAIOWIEH CPEbI;

® OCBOCHME NPUEMOB PALMOHAIBHOM OpPraHM3alMyd OXpaHbl TPyAAa M OTIbIXA, BBIPAIIMBAHUA H
Pa3MHOKEHHSI KYJIBTYPHBIX PACTEHUH U JIOMAlIHUX JKUBOTHBIX, YX0/1a 3a HUMH.

MecTto npeamera (Kypca) B y4eOHOM ILIaHE

[IpencraBnennas pabouas mporpamma COOTBETCTBYET IporpaMMe OCHOBHOTO o0rmiero oopa3oBanusi. Cpok
peanu3anuu nporpaMmMsl — ofuH 1o (34 yaca, 1 yac B Heeso B Teuenue 1roaa).

YueOHO-MeTOANYECKOE 00eceueHne

VY4eOHO-MeTOAMUeCKOe OOecredeHne Kypca BKJIIOYaeT B ceOsd ydyeOHoe mocoOue Juisl yyaluxcs Hu
nporpaMMy Kypca. YdeGHoe mocobue s ydamuxcs oOecrneyrMBaeT COAEp)KaTeNIbHYI0 4YacTh Kypca.
Conepkanre mocoOus pa3douTO Ha maparpadpl, BKIIOYAET JUJAKTHUYECKUN Marepuan (BOIMPOCHI,
yIpaKHEHUs], 3a]Ja4u, TOMAIIHUN SKCIIEPUMEHT), IPAKTUYECKHE PAOOTHI.

HOUDPPOBAS JIABOPATOPUA YYEHUNYECKASA

e [{udpoBble TaTYUKH SIEKTPOIPOBOAHOCTH, pH, monoxeHus, TeMieparypbl, aOCOTIOTHOTO 1aBJICHUS;
e [{upoBoit ocruorpaguueckuii 1aTuuK;

e Becrl anexkrponnsie yueOnsie 200 T

e Mukpockon: u(ppoBoil uiu ontTudeckuii ¢ ypennuenuem ot 80 X;

e Ha0op /U1 U3roTOBIEHUSI MUKPOIIPENapaToB;

e Mukporpenapatsl (Habop);

e CoelMHUTENIbHBIE TPOBO/IA, TPOTPpaMMHOE 0OecrieueHe, METOANYEeCKe yKa3aH!s;



KOMILJIEKT ITOCYAbI 1 OBOPYJIOBAHMUA JJId YYEHUYECKUX OIIBITOB

e [lITaTuB 1a6OPAaTOPHBIN XUMUYECKHUIA:

e HaGop yamex Ilerpu:

e HaGop HHCTPYMEHTOB IpenapoBaIbHbIX:

e Jlokka 17151 CKUTaHUS BEILECTB:

e Crymnka daphopoBas ¢ IECTHKOM:

e HaGop 6aHOK, CKISIHOK, (DJTAKOHOB JJIS1 XpaHEHUsI TBEP/IbIX PEaKTHBOB;
e HaGop mpubopok (I1X-14, I1X-16);

e [Ipubop a5 noxydeHus ra3os;

e CriupToBKa U roproyee Jist He€;

e OunpTpoBanbHas Oymara (50 mrT.);

¢ Konba xoHuueckas;

e [layouka crexisiHHas (C pE3MHOBBIM HAKOHEUHUKOM);

e Yameuka ayist BBIIApUBaHUS (BBITAPUTEIbHAS YaIICUKa);
e MepHblid TUIUHAD (TJIaCTUKOBBIN);

e BopoHKa cTek/sHHas (Majas);

e Crakan cteksiHHbIHN (100 mn);



KasiennapHo-TeMaTnyeckoe NJIaHUPOBaHNe

Ne | Mara Tema ypoka | ®opma Bunbi yueOHoii | Ucnosib30oBaH
n/n | nan | Pakr | (3aHATHNA) OpraHu3aNuu IeATeJILHOCTH ne
yYpoOKa JabopaTopHOr
(3aHATHA) 0 ¥ HU(ppoBOroO
o0opynoBanusi
LHeHTpa
«Touka
pocTay
BBenenue — S5 g
1 BBoansrit VYpok - 6ecena | 3HakoMCTBO ¢ HHCTpYKTaxkeM | [{udpoas
uHCTpyKTax 1o Th no Th nabopaTopus
IIPU [IPOBEJICHUN 1o OMOJIOTUHU
J1a00paTOPHBIX
pabort. [Tpubopsl
JUISL HAYYHBIX
HCCJICIOBaHUM,
nabopaTopHOe
000pyI0BaHue
2 Hcropus VYpox - 3HaKOMCTBO C Hudposas
MUKPOCKOIIUPOBAH | JabopaTopusi | JIaOOpaTOpHBIM nabopaTtopus
usl. o0opynoBaHUEM U 1o OUOJIOTHUH.
MpaBUJIaMU UX JlabopaTopHoe
3HAKOMCTBO C MCIIOJIb30BaHUS o0opynoBaHue
YCTPOUCTBOM
MHUKPOCKOIIA. JI.P. Nel. Kakue yacTu B
MHUKPOCKOIIE TTIaBHEIE. ... U
JUISL Y€T0 MUKPOCKOITY 3€pKaJio
1 peBoJIbBEP? Y CTPOICTBO
MHUKpOCKOIIA.
JILP. Ne2. Yro Takoe
MUKpOTIpernapar u Kak ero
paccmoTtpetsb? [IpaBuiia
paboThI ¢ MUKPOCKOTIOM.
JILP. Ne3. Kak npeBpatuts
MyXxy B cioHa? OmnpeneneHue
YBEJIMUYEHUSI MUKPOCKOTIA.
3 P.T'yk — VYpox - [ToBTOpsitoT mpaBuia pabotsl | JlaboparopHoe
MEPBOOTKPHIBATEND MPAKTHUKYM C MUKPOCKOIIOM. BrInonHsI0T | 0060pynoBaHue.
KJIETKH. JI.LP.Ne 4. Yro yBunen B Mukpockornsl
mukpockon Pobept I'yk?
PaccmarpuBanue cpesa
POOKH.
4 OTkphITHE Ypox - [ToBTOpsitoT mpaBuia pabotsl | JlaGoparopHoe
MUKpPOMHpPA MPAKTUKYM C MUKPOCKOIIOM. BhInonHsI0T | 060pynoBaHue.
JleBeHTyKOM JIL.P.Ne 5. Yro yBunen Mukpockonsl
JleBeHTyK B Karie BOJbI?
[TyreniecTBue B Karuito BOJBI.
5 OceHHsis Ypox - 3HAKOMCTBO C Hudposoit
JKCKYpCHSL: AKCKYpCHUS (beHomornyecKuMu MHUKPOCKOII.
«[lyremecTBue B W3MEHEHUSIMU B IPUPOJIE C JlaGopatopHoe




MIPUPOAY C HACTYIUJICHHEM OCEHH. o0opyoBaHue.
OMHOKIIEM H bunoxnu
MHUKPOCKOTIOM»
B mupe HeBuanMok. — 4 4
6 [IyremecTBue B VYpok - Beimonustor Hudposoit
MHUKPOKOCMOC. naboparopust | JL.P. Ne 6. Uto Oynert, ecnmu | MEKPOCKOT
Yail OCTaBUTh B
3aBapOYHOM YaHHUKE? Jlaboparopnoe
[IpuroTtoBneHne CEHHOTO o0opya0oBaHHeE.
HACTOs1, paccMaTpUBaHKE
CEHHOM NaJIOYKH.
7 Crpoenue u Ypok - Brimonustor [udposoii
pazHooOpasue nabopatopust | JI.P. Ne7. [lo3HakOoMbTeCh, | MHKPOCKOT
OakTepwuii KapTodebHas majaoykKa.
PaccmarpuBanue Jlaboparoproe
JBIKCHUS OaKTepHUH. 000py/IOBaHUE.
8 3HaueHue VYpoxk - Beinonssior Hudposoii
OakTepwuii B naboparopus JILP. Ne 9. 3auem y ropoxa | MUKPOCKOII
npupojie Ha KOPHAX KIyOeHBbKU?
PaccmarpuBanue JlabopaTopnoe
KITyOGHBKOB Ha KOPHAX obopymoBaHue.
0000BBIX.
9 3HaueHue VYpoxk - Boimonsstor JI.P. Ne § . Hudposoii
OakTepuil B )KU3HH | JabopaTopus Urto Oyner, eciii OCTaBUTh | MUKPOCKOIT
YeloBeKa MOJIOKO B TEIMJIOM MecTe?
PaccmarpuBanue JlabopaTopnoe
MOJIOUHOKHUCIBIX o0opyaoBaHHeE.
OaxkTepuil.
JLP. Nel0. 3auem Hazno
YUCTUTD 3YObI?
PaccmatpuBanue 3yOHOTO
HaJIETA.
B napcrBe pacrennii — 13 4
10 VY nuBuTENBHBIE VYpoxk - Boimonsstor JI.P. Nell. [Hudposoii
pacTeHust naboparopus Kakoe camoe ManeHbkoe MHUKPOCKOII
IIBETKOBOE PACTCHHE
MOJKET IPEBPATUTH 03epo B | JIabopaTopHoe
60110TO? obopyioBaHueE.
11 [TyremectBue B | Ypoxk - Bemonnstor JI.P. 12. O [Mudposoii
KJIETKY pacTeHuil | maboparopus 4éM MOXKET paccKa3arh MHUKPOCKOTI
BajuticHepusi? N3ydyenue
CTPOCHHUSI KIJIETKH Jlaboparopnoe
pacTeHHIA. 000py/IOBaHUE.
12 Munu — Ypoxk - Beimonastor JI.P. Nel3 [Hudposoit
UCCIIeIOBaHUE: naboparopus [Touemy y repanu TUCT MUKPOCKOTI
«KTo packpacun 3€JIEHBIH, a JICTIECTKHU
MUp pacTeHHN? KpacHsble. M3ydenue JlaGopatopHoe
IUIACTH/ IO o0opyaoBaHUe.

MHKPOCKOIIOM.




13 Munu — Ypox - Beimonastor JI.P. udposoit
UCCJIEJOBAHHE: nabopatopus | Nel4.Ilouemy apOy3 MHUKPOCKOII
«ITouemy BKkyc CIIAJIKUH, a TUMOH KHUCJIBIN.
ILUIOAOB U ATOJ PaccmarpuBanue Bakyosieit | JlaboparopHoe
pa3HbIi?» C KJIETOYHBIM COKOM. 000pyZOBaHHeE.
14 Munu- Ypok - Bemonusitor JI.P. Nel5. [udposoii
UCCIIEIOBAHHUE; naboparopust | Kak oOHapykuTh kpaxmani? | MUKPOCKOI
Onpenenenue PaccmaTpuBanue
coJiep>KaHus KpaXMaJIbHbIX 3EPEH B JlaGopatopnoe
Kpaxmaia B KJIETKax KapToders. o0opynoBaHUE.
POJYKTax
MUTaAHUS).

15 Taitae! mucTa Ypox - Beimonasior Hudposoit

pacTeHui nabopatopust | JL.P. Nel6. [Touemy MHUKPOCKOII
KpamnuBa xKETCs, a repaHb
naxHet? PaccmarpuBanue | JlaboparopHoe
BOJIOCKOB 3MIHIEpMUCa o0opyZoBaHHeE.
pacTeHui.

16 Kopenb VYpox - Beinonssor Hudposoii

naboparopust | JL.P. Nel7. Ilouemy KOpHM | MUKPOCKOI
pacTeHUii BCachIBaIOT TaK
MHOTO BOjbI? KopHeBbie JlabopaTopnoe
BOJIOCKH I10J1 MUKPOCKOIIOM. | 000pYAOBaHHE.
3adyeM KOPHIO YeXJIHK?

17 Tpancnopt VYpox - Boinonsstor JI.P. NelS8. Hudposoii
BELIECTB B naboparopus | [louemy Boja cnocoOHa MHUKPOCKOII
pacTeHuu JIBUTATHCSI 110 ApeBecuHe?

Wzydenue JlaboparopHoe
MUKpOTIpEnapaToB o0opyaoBaHHeE.
JPEBECHHBI Pa3HBIX
pacTeHui.
18 3UMHSIS SKCKYpCUs Ypox - 3UMHSISL SKCKYpCHS: Mudposoit
HKCKYPCHS HoBoroanss ckaska. MHUKPOCKOII
CHEeXWHKH ¥ JTbAUHKH TIOJ]
MHUKPOCKOIIOM. JlaboparopHoe
BripamuBaem u cMOTpEM | 000PYIOBaHHE.
KPHUCTAILJIBL.
19 3HaueHue u Ypox - Bemonnstor JI.P. Nel9 . Mudposoit
MHOrooOpasue nabopatopus | Kto nuzobpén oymary? MHUKPOCKOII
pacTeHuit N3yuenne ocUHBIX THE3 U
Oymaru noa Mukpockonom. | Jlaboparopaoe
ITouemy kapanmam nuuier | o0OpyAOBaHHE.
1o Oymare?
20 [lyremecTBue B Ypok - Bemonnsitor JI.P. Ne21. Mudposoit
MOJIBOJTHBIN MHUP. nabopatopus | [louemy nozenenenu MHUKPOCKOTI
CTCHKH aKBapuyMa H
CTBOJIBI IEPEBHEBR? JlaboparopHoe
N3yuenne OTHOKIIETOUHBIX | 00OpyAOBaHHE.
BOJIOPOCJIEH.
21 Bonopocian Ypox - Beimonnsror JI.P.Ne22. [Mudposoit
nabopatopus | Yem oOpa3oBana TuHa? MHUKPOCKOTI
Crninporupa oz
MHUKPOCKOTIOM. JlaboparopHoe

o0opya0oBaHUE.




22 Munu - Ypox - Beimonastor JI.P. Ne20. udposoit
HCCIIEIOBAHUE:! nabopatopus | Ilouemy xBost 3UMOii He MHKPOCKOII
3amep3aet? U3yuenue
«Manenbkoi CTPOEHHUS XBOH Ha Jlabopartopnoe
€JI0UKE XOJIOAHO MHKpOIIpernapare. 00opya0oBaHHeE.
3UMOM?»
23 Pa3zmuoxxenune Ypox - Beimonasior Hudposoit
pacTeHui nabopatopust | JL.P. Ne23. MHUKPOCKOII
['ie uckaTh 3apojbil y
pactenuii? U3yuenue Jlaboparopnoe
CTPOCHUS CEMSIH T10 o0opynoBaHue.
MUKpOTpenaparam.
24 WNHTennexTyaibHas Ypok-3auer O0600MIaI0T MOTYYCHHBIC
urpa «TaiiHbl 3HAHUs, BBIIOJIHSIIOT
pacTeHuin» TECTOBbIC 3aJaHUSI
B napcre rpu6os- 11 4
25 Ypok VYpoxk - nekiust | 3HaKOMSITCS C [IApCTBOM Hudposoit
3aHUMAaTEIbHON rpu0oB, HAYKOU MHKPOCKOII.
MUKOJIOTHH. «MUKOJIOTHUS» Jlaboparopnoe
obopyioBaHUeE.
26 Taiiner rpu6oB Ypok - Bomonustor [udposoii
MPaKTUKYM JL.P.Ne24 W3 uero rpud MHKPOCKOIT
cocrout? PaccmarpuBanue
cpe3oB rpuba nox aynoi u | JlaboparopHoe
MHUKPOCKOTIOM. o0opyioBaHue.
27 Ctpoenue rpuboB VYpox - Bemomnusitor JI.P. Ne 25 Hudposoi
nabopartopust | 3aueM rpuly IUIACTUHKUA U | MEKPOCKOTI
Tpybouku? U3zyuenue
cpe3a UKy wiogoBoro | JlaboparopHoe
Tena rpuda. 000pyZOBaHHeE.
28 MHuoroo0pasue u Ypok - Bemomastor JI.P. Ne 26 [Mudposoii
3Ha4YeHue rpudoB IPAaKTUKYM [Touemy oBOIIM THUTH MHUKPOCKOII
nauuHatot? Korga poca
ObIBaeT MyYHHUCTOMN? Jlaboparopnoe
W3yuenne mopaxEHHBIX 00opyZ0BaHHeE.
I'pUOKOBBIMU
3a00JIeBaHUSIMU PACTEHUH.
29 3HavyeHue rpu0oB B Ypok - Bemonnsitor JI.P. Ne27 YUro | JIabopaTopHoe
npupojie naboparopust | Takoe ruieceHb? M3yuenune | obopynoBaHue
pa3HBIX BUJOB IJIECEHHU. [Mudposas
naboparopust 1o
6uosiorun
30 3HavyeHue rpuloB B VYpox - Bemonnastor JI.P. Ne28 YUro | Ludposoit
KHU3HH YelloBeKa IPAaKTUKYM MPOUCXOTUT C TECTOM, MHUKPOCKOII
KOTJIa TyJa IPOXIKU
no6asisitor? U3ydyenue JlaGopatopHoe
MTOYKOBAHUS JTPOXKIKEH. 000py/IOBaHUE.
31 Tuxas oxota Ypox - Boinonustor JI.P. Ne29 [udposoii
PAaKTUKYM [Touemy HENB3s BBIpE3aTh | MHKPOCKOIT
CBOE UMs Ha JepeBe?
Nzyuenue mogosoro Tena | JlabopaTtopHoe
rpuba — TpyTOBHKA, o0opyioBaHUE.

paccMarpuBaHKe ero Crop

noa MUKPOCKOIIOM




32 Becennsis Ypox - PaccmarpuBarot oa udposoit
IKCKYpCHS AKCKYpPCHS MHUKPOCKOIIOM CTPOEHHE MHUKPOCKOII
MOYEK, YacTH I[BETKA,
IBUIBILY, TOJCYUTHIBAIOT Jlaboparopnoe
TOJIMYHBIE KOJIbIIA B 00opya0oBaHHeE.
JIPEBECHHE.
33 3amura VYpok - [IpencraBistoT pe3ysbTaThbl
MH(POPMAIIMOHHBIX | KOH(EpPEHIHs | CBOCH AEATEIbHOCTH.
MIPOEKTOB 3amunaT NPOEKTHI
34 Peseps

Ouenka docmuiicenuil RIAHUPYEMBIX Pe3YIbHAM 08 YC6OEHUA Kypca

Jlig oTcnexuBaHus pe3yIbTaTUBHOCTH 00pa30BaTEIbHOIO IIpolecca 1o nporpamme «IIpaktukym mno
OMOJIOTMU UCTIONB3YIOTCS CIENYIOIINE Bl KOHTPOJIS:

- IpEeIBApUTENbHBIN KOHTPOJb (MPOBEpKa 3HAHUM ydaluxcs Ha HauajlbHOM dTare OCBOCHHUS MTPOTrPAMMBI) -
BXOJ/IHO€ TECTUPOBAHHUE;

- TeKYIIU KOHTPOJIb (B TEUEHHUE BCErO CPOKA pean3aluy IporpaMMel);

- UTOT'OBBIM KOHTPOJIb (3aKJIIOYUTEIbHAS IPOBEPKA 3HAHUM, yMEHUI, HABBIKOB 10 UTOraM peaau3aluu
IPOrpPaMMBbl).

(I)OpMI)I arrecranuun

- CaMOCTOsATeNIbHAs paboTa;

- TECTUPOBAHUE;

- TBOPYECKUE OTUETHI;

- y4acTue B TBOPUYECKHX KOHKYpcax 1o OMOJIOTrHH;
- IPE3EHTALM U 3allUTa IPOCKTa.

Texywuii KOHMPOTb:

q)OpMaMI/I KOHTPOJIA YCBOCHHA y‘~IC6HOFO Marcepuraia NporpaMmbl SBJIAIOTCA OTYCTBI IO MPAKTUYCCKHUM
pa60TaM, TBOPYECKUC pa60TBI, BBICTYIIJICHUS HAa CEMHUHapax, CO3JaHHUC NPE3CHTAUHUU IO TEMEC U T. .
O6yqafonmecs[ BBINIOJIHAKOT 3aJaHus B MHAUBUAYAJIbHOM TEMIIC, COTpyAHUYAA C IIE€Aarorom. Bremmonnenue
IMPOCKTOB CO34ACT CUTYyAIIMIO, IMO3BOJJIAIOLIYHO PCAJIM30BATH TBOPYECKUC CUIIBI, 00eCcIeunTh BHpa6OTKy
JIJMYHOCTHOI'O 3HaHU, COOCTBEHHOTO MHCHUs, CBOCIO CTHJIA ACATCIIBHOCTH. Bxarouenue O6yan-OHII/IXC$I B
PCAIBbHYIO TBOPUYCCKYIO HACATCIBHOCTD, IIPHUBJICKAIOIIYIO HOBHU3HOW M HEOOBIYHOCTBIO SIBIIICTCS CTUMYJIOM
Pa3sBUTHA IMO3HABATCIIBHOT'O UHTCPECA. OI[HOBpeMeHHO Pa3sBUBAIOTCHA CIIOCOOHOCTY BBISBJIATH HpO6J’I€MI:I n
pa3peiiaTb BO3HUKAKOIINEC IIPOTUBOPCHH. Ilo oxoHYaHUU Ka)K,[[Oﬁ TEMBI ITPOBOAUTCS UTOTOBOC 3aHATUC B
BUC TEMAaTHUYCCKOI'O TECTUPOBAHM. Hrorosas aTrrecranus npeaycMaTrpuBacT BBITIOJTHEHHUEC
HHIUBUAYAJIIBHOT'O IIPOCKTA.
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