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IlosicHuTeILHAS 3aMUCKA
Pabouasn npozpamma cocmaejiena Ha ocHoee:

e 3akon Poccumiickoii @enepanmn «O6 oopazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012r.
Ne273-D3;

o ®enepanbHBI TOCYNApCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO oO0ImIero oopa-
30BaHUs, YTBEpKIEHHBIH mpukazoM MuHoOpHayku Poccum ot 31.05.2021 Ne 287 "O6
YTBEP)KJICHNUHU (heIepaIbHOr0 00pa3oBaTENIFHOIO CTaHAAPTa OCHOBHOTO 001Iero oopazoBanus"

e Meronuueckue PEKOMEHIalluH o peanusanuu 00pa3zoBaTeIbHBIX MpOTpaMm
€CTECTBEHHOHAYYHOU M TEXHOJIOTMUECKOW HAIMPaBICHHOCTEH MO OMOJIOTUM C UCTIOJIh30BAHUEM
obopynoBanus nentpa «Touka poctay. Metonnueckoe nmocodue. — Mocksa, 2021 r

e B coorBerctBun ¢ OOIT OO0 MBOVY «KitokBUHCKast cpeHsisi 001eo0pa3oBaTeibHast KO
Kypckoro paitona Kypckoii obnactu

O0mas xapakTepucTHKa NPOrpaMMbl

CoBpeMeHHBIN y4eOHBIN MPOLECC HAIpPaBIEH HE CTOJNIBKO Ha JOCTUKEHHE PE3YJIbTaTOB B 00JIACTH
MpEeIMETHBIX 3HAHWH, CKOJBKO Ha JIMYHOCTHBIM pocT pebeHka. OOyueHue 1O HOBBIM
o0pa3oBaTeNIbHBIM CTaHAApTaM IMpeaycMaTpUBaeT OPraHU3alli0 BHEYPOUHOH NESTETbHOCTH, KOTOpas
CHOCOOCTBYET PAcCKpBITHIO BHYTPEHHErO MOTEHIMAjda KaKJIO0TO yYeHHMKa, pa3BUTHE U MOJAJEp)KaHUE
€ro TaJIaHTa.

OpHMM M3 KIIOYEBBIX TpeOOBaHUI K OMOJOTMYECKOMY OOpa30BaHHIO B COBPEMEHHBIX YCIOBHUSAX U
BAKHEUIIMM KOMNOHEHTOB peanuzauun PI'OC sBusercs oBIaJeHUE YYallMMUCS MPAKTHYECKUMHU
YMEHMSMHM M HAaBBIKAMM, IPOEKTHO — HCCIEIOBATENBCKOM  IEATENBHOCTBIO.  IIporpamma
«IIpakTHueckass Ouosorus» HampaBieHa Ha (OPMHUpPOBaHME Yy ydalmuxcs 6 Kjacca MHTepeca K
U3yYeHHIO OHMOJIOTMH, pa3BUTHE NPAKTUYECKUX YMEHHUH, NpPUMEHEHHE IOJIydYeHHbIX 3HAaHMHM Ha
IIPAaKTUKE C MCIOJb30BaHUEM o0OpyaoBaHus lleHTa ecTeCTBEHHO-HAYYHOM M TEXHOJOIMYECKOU
HanpasiieHHOCTeH «To4ka pocTa», HOArOTOBKA yYaIlUXCsl K yYaCTHIO B OJMMIIMAJHOM JIBH)KECHUHU.

Ha o6a3ze wnentrpa "Touka pocra" oOecrieuuBaercs peanu3anus o0O0pa30BaTeIbHBIX IPOrpamMMm
€CTECTBEHHOHAYYHOM M TEXHOJIOTMUECKON HalpaBI€HHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMU 3aKOHOJATENbCTBA B chepe oOpa3zoBaHMs U ¢ yueToM pekomeHaauuid denepaibHOro
onepaTtopa yueOHoro npeameta «buosnorus.

eab kypca:
(dbopMHpOBaHKE U Pa3BUTHE MO3HABATEIBLHOIO HHTEPEca K OMOJIOTHH KaK HayKe O )KMBOW IPUPO/IE.
3agaum kypca:

. (I)OpMI/IpOBaHI/IC CUCTCMbI HAYYHBIX 3HAHHUHA O CHCTEME JKHUBOH npupoAabl W HaYaJIbHBIX
Hpe,[[CTaBJ'IeHI/Iﬁ 0 OMOJIOTHYECKUX O6’beKTaX, Impoueccax, ABJICHUAX, 3AKOHOMCPHOCTAX;

. HpI/IO6peTCHI/I€ OIIbITa MCIIOJIB30BaHHUA MCTOIOB OHOJIOrHYECKOM HAayKu il IIPOBCACHUA
HECIIO)KHBIX OHOJIOTHYECKUX SKCIICPUMCHTOB C HCIIOJIb30BAHHUEM 060py,HOBaHI/I}I I_[eHTpa
eCTeCTBeHHO-HaquOﬁ U T€XHOJIOTHYECKOM HaHpaBHeHHOCTeﬁ «Touka pocTa»;

® pPAa3BUTHUC YMCHI/II\/’I U  HABBIKOB IIPOCKTHO — HCCIeNOBAaTEIbCKON JIEITEILHOCTA C
HUCIIOJIb30BAHHUEM O 60py,I[0BaHI/ISI L[eHTpa CCTCCTBCHHO 'HaquOﬁ U TEXHOJOTHYECKOU
HaIlpaBJICHHO creit «Touka pocCTa»;

e TIOATOTOBKA YHallIUXCA K YY4aCTUIO B OJIMMIITMAIHOM IABUKCHUU,
® pPAa3BUTHUC yMCHI/II\/'I 1 HaBBIKOB pa6OTLI C pas3JIMYHbIMH UCTOYHUKAMU I/IH(I)OpMaI_II/II/I;
o q)OpMI/IpOBaHI/IC OCHOB 3KOJIOTHYECKOM T'paMOTHOCTH.

Coaepikanue nporpaMmsl



Tema Nel. Mup nog MUKpOCKONOM

3HAKOMCTBO C IJIAHOM pabOTHl M TEXHUKOH OE30MacHOCTH MPU BHINIOJHEHUH Ja0OpaTOPHBIX pabdoT.
Kak dyenmoBek mo3HaeT okpyxkatoummii mup. buomormueckue Hayku. IIpodeccun, cBs3aHHBIE C
ouonorueil. Merozpl mo3Hanus. buonoruueckue npuOOPsl U HHCTPYMEHTHI.

[TouyBcTBYii cebst Ha mecte JleBenryka. Mcropun BenWKUX OHOJOTHYECKHX OTKPBITHHA. 3HAUCHHE
n300perenust MuUKpockona. P. 'yk — mepBooTKpbIBaTesb KIeTKU. A. JIEBEHTYK OTKPBLT MUKPOMHUD.
JlabopaTopHbie pabOTHI:

Jlaboparopuas pabora 1. Kakue yacTu B MUKPOCKOIIE TJIABHEIE. ... 1 711 4eT0 MUKPOCKOITY 3epKaJIo U
peBouibBep? YCTpOMCTBO MUKPOCKOIIA.

JlaboparopHast paborta 2. UTo Takoe MHUKpoIpenapaT U Kak ero paccMorperh? [IpaBuia paboThl ¢
MHUKPOCKOTIOM.

JlabopaTtopHnast pabdota 3. Kak npeBpatutb Myxy B cioHa? Onpe/ielieHrue yBeInueHNUs MUKPOCKOTIA.
JlaboparopHnas padota 4. Uro yBunen B mukpockon Pobept ['yk? PaccmaTtpuBanue cpesa mpoOku.
JlabopaTtopHnas pabota 5. Uto yBuaen JleBeHryk B karuie Bojibl? [lyTemiecTBrue B Karito BOJIBI.
Ocennsis sxckypeust: « [lyremectBrue B mpupoay ¢ OMHOKIIEM U MUKPOCKOIIOM)

Tema Ne2. B mupe HeBUAUMOK.

OtkpbiTue Oaktepuil. PasHooOpasue Oakrepuil. 3Hauenue Oakrepuil: Kyna neBarorcs omnasiine
muctbs? [louemy mbl 6oeem? KTo KHBET B jkemyKe y KOPOBBI U Hac B kumieuHuke? Kto 3axuraer B
okeaHe u Ha 6osyote orau? [1po kedup, CUIOC 1 KBAIICHYIO KaIyCTy.

Jlabopamopusie pabomul:

JlabopaTtopnast pabota Ne6. Uto Oyzmer, ecnu 4ail OCTaBUTh B 3aBapodHOM 4YaitHuKke? [IpuroroBienue
CEHHOTO HACTOS, pACCMAaTPUBAHNE CEHHOW MAJIOYKH.

Jlabopatopnast pabota Ne7. Ilo3zHakombTech, kapTodenbHas manouyka. PaccmarpuBaHuWe NBYOKCHHS
OaxkTepu.

JlabopaTtopnast pa6ota Ne 8 . Uro Oyner, eciiu ocTaBUTh MOJIOKO B TE€moM mecte? PaccMarpuBanue
MOJIOYHOKHCIIBIX OaKTEePHiA.

JlaGopaTtopnas padota Ne 9. 3aueM y ropoxa Ha KOpHAX KiyOeHbKH? PaccmaTtpuBaHue KITyOCHBKOB Ha
KOpHSX O00OBBIX.

JlabopaTtopnast pabota Nel0. 3auem Hamo YMCTHTH 3yObI? PaccmaTpuBanue 3yOHOTO HaIETa.

Tema Ne3. B napcrse pacteHuid.

Tatiner pactenuii. Uro Takoe porocuuTes? ITurmentsl pacrennii. CTpoeHHE KIETKH pacTeHui. TKaHH
pacTenuii. MHKPOCKOIIMYECKOE CTPOCHHE OPraHoB pacTeHuil. MHoroooOpasue pacteHuil. OTaemns
pacTeHui.

Jlabopamopuvie pabomul

JlaboparopHas padota Nell. Kakoe camoe malieHbKOE€ LIBETKOBOE PACTEHHE MOXKET MPEBPATUTH 03€PO
B 00110TO?

JlaboparopHas padota Ne 12.0 uém MokeT pacckazaTh BajuucHepus? M3yueHue CTpoeHHs KIETKU
pacTeHuN.

JIaGopatopHass pabota Nel3.Iloyemy y repaHu JUCT 3€l€HBIM, a JIeNeCTKH KpacHble. M3ydeHue
IJIACTU[] TIOJ MUKPOCKOIIOM.

JIaGopatopHas pab6ota Nel4.Ilouemy apOy3 crnankuii, a TMMOH KuCIbIM. PaccMarpuBanue Bakyosei ¢
KJIETOUYHBIM COKOM.

JIaGopatopHas pabora Nel5.Kak oOHapyxuTh Kpaxman? PaccMaTpuBaHue KpaxMajbHBIX 3EpeH B
KJIETKaX KapToders.

JIaGopatopHast paboTta Nel6.ITlouemy kpanuBa #ok€rcsi, a repanb naxHer? PaccmarpuBaHue BOJIOCKOB
SMUAEPMHUCA PACTECHUM.

JIaGopatopHass pabota Nel7.Iloyemy KOpHM pacTeHHMH BcachIBalOT Tak MHOro Bojbl? KopHeBble
BOJIOCKH I10J1 MUKPOCKOIIOM. 3a4€M KOPHIO YEXJIUK?



Jlaboparopuass pabora Nel8.Ilouemy Boma cmocoOHa nBHTaThCs TO JapeBecune? M3ydeHue
MUKPOIPENapaToB IPEBECHHBI Pa3HBIX PACTCHUH.
Jlaboparopuass pabotra Nel9. Kro wm300pén Oymary? M3yueHue OCHHBIX THE3H W Oymaru Tmoj
MuKpockonioM. [Touemy kapangam numer mo oymare?
Jlaboparopuass pabora Ne20.llouemy xBos 3uMoi He 3amep3aer? M3ydeHWe CTpOCHHSI XBOW Ha
MUKpOIIpernapare.
JIaGopatopHnast padota Ne21.ITouemy mo3eneHenn CTEHKH aKBapuyMa M CTBOJIBI JepeBbeB? M3ydeHune
OJIHOKJIETOYHBIX BOJOPOCIIEH.
Jlaboparopras padota Ne22.Yem oOpazoBana TuHa? CrimporHpa 1o MEKPOCKOTIOM.
JIaGoparopHasi pabora Ne23.I'me umckaTh 3apofplll y pacteHuid? M3ydeHue CTpOCHHS CEMSH IO
MUKpOIIpenaparam.
3uMHsg OKCKYpCusi: HOBOFOI{HSISI ckaska. CHEeXXUHKU U JIbAVHKHU IMOA MHUKPOCKOIIOM. BI)IpaHII/IBaCM u
CMOTPUM KpHUCTAJJIbI.
Tema Ned. B naperse rpudos.
Taitasl rpuboB. Ctpoenue rpudboB. MHOroo6pasue u 3HaueHue rpudoB.
Jlabopamopusie pabomul.
JlaboparopHas pabota Ne24. U3 uero rpud cocrout? PaccmaTtpuBaHue cpe3oB rpuba moj Jaynou u
MHUKPOCKOTIOM.
Jlabopatopnast padora Ne25. 3adyem rpuly muracTUHKM U Tpyoouku? V3ydeHwe cpe3a HUISTIKHA
TIJI0JI0BOTO TeJa rpuba.
JlabopaTopuast pabora Ne26. I[Touemy oBomu rHUTh HaunHatoT? Korma poca OwiBaeT MydHHCTON?
N3yuenne nopaxx€HHbIX TPHOKOBBIMU 3a00J1€BaHUSAMH PACTEHUI.
JlabopaTtopHnast pabota No27. Uto Takoe ruiecens? M3yueHnne pa3HbIX BUJOB TUIECEHH.
JlabopaTtopnast padota Ne28. UTo mpOUCXOIUT C TECTOM, KOTJa Ty/Aa APOXKHU J00aBistor? N3ydenune
MOYKOBAHUSA IPOAOKEH.
JlabopaTtopnast pabora Ne29. ITouemy Henb3si BeIpe3aTh CBOE uMs Ha nepeBe? M3yueHue 1mioaoBoro
Tena rpuda — TPyTOBHKA, pacCMaTPUBAHUE €r0 CHOP MO MUKPOCKOTIOM

Y4eOHO-TeMAaTHUYECKUH IJIAH

Ne Ha3BaHue Tembl Teopust NPaKTHKA BCero
1 | Mup moa MUKPOCKOIIOM 1 4 5
2 | B Mupe HEBUIMMOK. 0 4 4
3 | B mapcrBe pacreHuii. 0 15 15
4 | B mapctBe rpu0oB. 1 10 11

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Kypca

JINYHOCTHBIE PE3YIbTATHI:

¢ (dopmupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOHICHMM U COTPYIHUYECTBE CO
CBEpPCTHUKAMH, CTapIIMMU W MIAIIIMMHU B Ipoliecce 00pa3oBaTENIbHOM, OOIIECTBEHHO IOJIE3HOH,
y4eOHO-HCCIeI0BaTeNIbCKOM, TBOPUECKON U IPYTUX BUIOB JIEATEIBHOCTH;

¢ (opMHUpOBaHHE TIOHUMAHUS IIEHHOCTHU 370POBOTO M 0€30MacHOro o0pasa >KU3HM; YCBOCHUE MPaBUI
WHIUBUAYAIBHOTO U KOJUIGKTUBHOTO O€30TMacHOTO TMOBEACHUS B UYPE3BBIUAWHBIX CHUTYalMsX,
YIpOKaOUIUX )KU3HU U 3J0POBBIO JIFOJIEW, TPaBUJI IOBEICHUS HA TPAHCIIOPTE U HA IOPOTaX;

e (GopMHUpOBaHUE JKOJOTHYECKOW KyAbTYyphl Ha OCHOBE MPHU3HAHMS IEHHOCTU >KU3HH BO BCEX €€
MIPOSIBIIEHUSAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIIECHUS K OKPYKAIOIIEH Cpe/e;

® OCO3HAHME 3HAUEHUS] CEMbH B JKM3HH YeJIOBeKa M OOIIeCTBa; MPUHATHE IEHHOCTH CEMEWHOW JKHU3HH;
YBOXKUTEIHHOE U 3a00TIMBOE OTHOIICHHE K UJIEHAM CBOEH CeMbH;

® Dpa3BUTHE OCTETUYECKOTO CO3HAHUS YEpPe3 OCBOCHHE XYJIOKECTBEHHOIO Ha, TBOPUYECKOU
JEeSATEIbHOCTH 3CTETUYECKOTO XapaKkrepa.

MeranpeaMeTHbIe pPe3YIbTaThl:




® YMEHHE CaMOCTOSITEIIbHO ONPEACIATh eI CBOEr0 00y4eHHsI, CTABUTh M (JOPMYIHUPOBATH sl ceds
HOBBIE 3aJaud B Y4€0€ M IO3HABATEIbHON JEATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH
IM03HABATEIbLHOMN JEITEIHbHOCTH,

® YMEHHE CaMOCTOSTENIbHO IUIAHUPOBATH MYTH JOCTHXKEHHUS IIeJIeld, B TOM YHUCJIe allbTepHATUBHBIC,
OCO3HAHHO BBIOMpAaTh Hanboee 3 (HeKTUBHBIE CIIOCOOBI pelIeHUs YYeOHBIX U MTO3HABATEIIBHBIX 33/1aY;
® YMEHHE COOTHOCUTH CBOU JICHCTBHS C IUIAHHUPYEMBIMH DPE3yJbTaTaMU OCYILIECTBIATh KOHTPOJb
CBOCH JIEATENIFHOCTH B MPOIECcCe TOCTMXKEHUS pe3yiIbTaTa, ONpeesaTh ClIOCOObl JEWCTBUI B paMKax
MPEAJIOKEHHBIX YCIOBUUA M TpeOOBaHMM, KOPPEKTHUPOBATh CBOU JCUCTBUS B COOTBETCTBUMU C
W3MEHSIOLICICS CUTYyallue;

® YMEHHE OIICHWBATh MPABWILHOCTH BBITIOJHEHUS YYeOHOU 3aJa4M, COOCTBCHHBIE BO3MOXHOCTU €€
pelieHus;

® BJIAJICHHE OCHOBAMH CaMOKOHTpPOJIA, CAMOOIIEHKH, TPHHSATUS PpEHIEHUH | OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOU M MO3HABATEIHLHOU JIEATEITILHOCTH;

e yMEHHME ONpEeNessiTh  TMOHATHA, CO3[aBaTh  OO0OOIIEHHWs, YCTaHABJIMBAThH  AHAJIOTHH,
KJIacCU(PHUITMPOBaTh, CAMOCTOSITEJIBHO BBIOMpPATh OCHOBAHHWS W KPUTEPHH Ui KIacCH(DUKAIUH,
YCTaHaBJIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE PACCYK/IEHUE, YMO3aKIIOUEeHNE
U JIeNaTh BBIBOJIBI;

® yMEHHUE OCO3HAHHO HCIOJIb30BaTh pEYEBbIE CPEJICTBA B COOTBETCTBUU C 3a7jaueii KOMMYHUKALIUU JUIS
BBIDQKEHUSI CBOUX UYBCTB, MBICIEH UM TIOTPEOHOCTEH, TIUIAHUPOBAHUS W PETYIAINH CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M MMCbMEHHOMN PEUb0, MOHOJIOTHYECKONW KOHTEKCTHOM PEUbIO;

¢ (hOpMHUPOBAHKE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH MCTIOIB30BAHHH.

[IpeameTHBIC PE3YIHTATHL:

e (hOopMUPOBAHHE CUCTEMBbI HAYYHBIX 3HAHHI O >KMBOW MPUPOJIC W 3aKOHOMEPHOCTAX €€ pa3BUTHUSA,
HMCTOPUYECKH OBICTPOM COKpAIICHUH OHOJIOTHYECKOTo pa3zHooOpasusi B Ouocdepe B pe3ynbTaTe
JeSITEIbHOCTH YeJIOBEKa Ul CO3[JaHHs €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA;

e (dopMHUpOBaHHE [E€PBOHAYATIBHBIX CHCTEMAaTU3UPOBAHHBIX NPEACTABICHUNH O OHOJOTHYECKHX
oOBeKTax, Mpolleccax, SBICHUAX, 3aKOHOMEPHOCTSX, OO0 OCHOBHBIX OHOJIOTUYECKHX TEOPHSIX,
HSKOCHUCTEMHOM OpraHu3alii >KU3HH, O B3aUMOCBS3M JKMBOTO M HEXHBOro B Ouocdepe,
HACJIEICTBEHHOCTHU U U3MEHYMBOCTH OPIaHU3MOB, OBJIaJICHUE MOHATUITHOM arnapaTtoM OHOJIOTHH;

® IPUOOpPETEHUE OMbITA UCMHOJIH30BAHUS METOJIOB OMOJOTMYECKOW HAyKH U MPOBEIECHUE HECIIOKHBIX
OMOJIOTMYECKUX HKCIEPUMEHTOB JUIsI W3Yy4EHUS >KUBBIX OPraHU3MOB U 4YEJIOBEKa, IPOBEICHUE
HKOJIOTMYECKOT0 MOHHMTOPHUHIA B OKpYyXKarolled cpene; e (GopMHUpOBAHHUE OCHOB HKOJOTUYECKOM
IPaMOTHOCTHU: CHOCOOHOCTH OLIEHUBATh MOCIEICTBUS JCSITEIbHOCTH YeJIOBEKa B MPUPOJIE, BIMSHUE
(akTOpOB pHCKa Ha 3/I0pPOBbE YENOBEKAa; BHIOMpATh IEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUSAX U IMOCTYNKax MO OT HOIICHUIO K XHBOW MPHUPOJE, 3A0POBBI0O CBOEMY U OKPYXKAIOUIHX;
OCO3HAHHWE HEOOXOJMMOCTH JEWUCTBUH IO COXPAaHEHHIO OHOpa3HOOOpazus ¥ IPUPOJIHBIX
MEeCTOOOMTaHUN BUJIOB PACTCHHI U )KUBOTHBIX;

e (opmupoBaHUE TMpPEACTaBICHUA O 3HAYEHUHM OUOJIOTHUECKUX HAYK B pEIIEHUU MpoliIeM
PaIMOHATIBLHOTO TPUPOJIOTIONB30BAHUS, 3aIIUTHI 3I0POBbS JIOACH B YCIOBUSAX OBICTPOrO M3MEHEHHS
HKOJIOTMYECKOT0 KayecTBa OKPYXKAIOIIeH cpe/ibl;

® OCBOEHHE NPUEMOB pALMOHAILHON OpraHu3allid OXpPaHbl Tpylda W OTHAbIXa, BBIPAIIMBAHUS U
Pa3MHOKEHHUS KYJIbTYPHBIX PACTEHUN U JTOMAIIHHUX >KMBOTHBIX, YX0/1a 38 HUMHU.

Mecrto npeamera (Kypca) B y4eOHOM IIaHe

[IpencraBnennas pabovast mporpaMMa COOTBETCTBYET MPOTpPaMMe OCHOBHOTO OOIIEro oOpa3oBaHUS.
Cpoxk peanu3zanuu nporpammsl — oauH roj (35 yacos, 1 yac B Heeso B Teuenue 1roaa).
Y4eOHO-MeTOANYECKOE o0ecTeyeHne

VYuebHo-MeToindYeckoe olecreyeHne Kypca BKIIOUaeT B cebs ydeOHoe rmocobue Juisd ydaluxcs U
mporpaMmy Kypca. YueOHOe mocobue JUIsl ydalmxcsi 0OecreuyuBaeT coAepKaTelbHyl0 4acTh Kypca.
Copmepxanne mocoOusi pa3dbuto Ha maparpadpl, BKIOYAET AWIAKTUYECKHUN MaTepuan (BOTPOCHI,
yIPaXHEHHUs], 3a/1a4H, TOMAITHUI SKCTIEPUMEHT), IPAKTUIECKHE PAOOTHI.

HUDPPOBASA TABOPATOPUA YYEHUYECKASA



e [{upoBbie TaTYNKHU SIEKTPONPOBOAHOCTH, pH, MMosI0’KeHMs, TeMIIepaTypbl, aDCOIOTHOTO AaBIICHHUS;

e [{upoBoit ocrutorpaguuecKuii JaTINK;

e Becrl anexkrponnsie yueOubie 200 T;

e Mukpockon: nu(hpoBOi WM ONTUYECKUH ¢ yBenndeHueM ot 80 X;
e HaGop [u1st M3roTOBIICHHUS] MUKPOIIPETIapaToB;

e Mukpornpenapatsl (Habop);

L4 COG[[I/IHI/ITCJH)HI)IC mpoBoaa, NporpaMMHOC O6€CH€‘~I€HI/IG, MCTOANYCCKUC YKa3aHU,

KOMILIEKT IOCYAbI U OBOPYIOBAHUSA /1A YHEHUYECKUX OIIBITOB

e [IITaTiB 1a00PATOPHBIN XUMHUYECKHUIA:
e HaGop vamek [lerpu:
e HaGop HHCTPYMEHTOB IMpenapoBaIbHBIX:
e JloKKa 7151 COKUTaHUS BEIIECTB:
e Crynka aphopoBasi ¢ TECTUKOM:
e Ha0Gop 6aHOK, CKIISTHOK, ()JIaKOHOB /711 XpaHEHUsI TBEPbIX PEAKTUBOB;
e HabGop npubopoxk (ITX-14, I1X-16);
e [IpuGop a5 moTydeHUs ra3oB;
e CriupToBKa M roprovee /sl Hee;
e OunpTpoBanbHas Oymara (50 miT.);
e Konba koHn4eckas;
e [lanouka crekisiHHas (C pE3MHOBBIM HAKOHEYHUKOM );
e Yameuka /1s BeITapuBaHUs (BBITAPUTEIbHAS YallIeuKa);
e MepHblii TUAUHIP (TIJIACTUKOBBIN);
e BopoHka cTekisiHHas (Majas);
e Crakan ctexiasHHbIH (100 Mi);
KajiengapHo-TeMaTH4yecKoe IVIAHUPOBaHN e

No Hara Tema ypoxka dopma Bupabl yueoHoit HUcnonb3oBanue
n/ (3aHsATHA) OpraHu3an NesITeJIbHOCTH JIaDOpPaTOPHOIO U
n | Iln | ®ak HHU YPOKa uudposoro

aH T (3aHsATHA) o0opynoBaHus
nentpa «Touka
pocra»
BBenenue — 5y
1 BBOIHBIN HHCTPYKTAXK Ypok - 3HaKOMCTBO € [udposas
no Th npu Oecena MHCTPYKTAKEM 10 naboparopust o
NIPOBEACHUHN Th ouonoruu
J1a00paTOPHBIX padoT.
[TpuGops! s
Hay4YHBIX
HCCJICIOBAHUI,
n1abopaTopHoe
obopynoBaHue
2 Hcropus Ypoxk - 3HAKOMCTBO C [Tudposas
MHUKPOCKOTIMPOBaHUs. | JJabopaTopH | 1a60paToOpHBIM naboparopusi 1o
s o0opynoBaHuEM U OUOJIOTHH.
3HAKOMCTBO C
. MpaBUaMU UX JlaGopatopHoe
YCTPOMCTBOM
HCIIOJIb30BaAHUS obopymoBaHue
MHKPOCKOTIA.
JL.P. Nel. Kakue




9acTH B MUKPOCKOTIE
riaBHble. ... U s
94ero MHUKPOCKOITY
3epKajio U
peBoJibBEp?
YcerpoiicTBo
MHUKPOCKOTIA.

JI.LP. Ne2. Yro Takoe
MUKponpenapar u
KaK ero
paccmMoTpeTh?
[TpaBuia paboTsl €
MHUKPOCKOTIOM.

JI.P. Ne3. Kak
IIPEBPATUTH MYXY B
ciiona?

Ornpenenenue
YBEJIUYEHUS
MHUKPOCKOTIA.
P.T'yk — VYpok - [ToBTOpsitor mpaBuna | JlabopaTopHoe
MEPBOOTKPHIBATEIH MIPaKTUKYM | paboOTHI C 000pyOBaHUE.
KJIETKHU. MHUKPOCKOIIOM. MuKpocCKOIIbI
Beimonsstor JI.P.Ne
4. Yrto yBUIEN B
MuKpockorn PoGept
I'yk?
PaccmarpuBanue
cpes3a mpoOKH.
OTKpBITHE MUKpPOMUDPA Ypok - [ToBTOpsitoT mpaBuna | JlabopaTopHoe
JleBeHTyKOM NPakTUKyM | paboThI C 06opynoBaHuUE.
MUKPOCKOTIOM. MuKpOoCKOTIbI
Beinonsstor JI.P.Ne
5. YUto yBuzaen
JleBeHryk B Karuie
BOOBI?
IlyremecrBue B
KaIlIio BOJBI.
OceHHss1 SKCKYpCHSL: Ypok - 3HaKOMCTBO € [Mudpooit
«[lytemecTBue B 9KCKypcHsl | (PeHOJOTMUECKUMHU MHUKPOCKOTIL.
MIPUPOAY C OMHOKIIEM U3MEHEHUSMH B
Y MHUKPOCKOIIOMY IPUpOJIE C Jlabopatoproe
HACTYTLICHHEM o0opynoBaHue.
OCEHH. bunokin
B mupe HeBUANMOK. — 4 4
IlyremecrBue B Ypoxk - Bemonssiror JLP. Ne | Iudposoit
MHKPOKOCMOC. naboparopu | 6. Uto Oyzer, ecnu MHUKPOCKOTI
i Yyall OCTaBUTH B
JlaGopatopHoe

3aBapOYHOM
qyaHuke?




[TpuroToBnenue 000pyOBaHUE.
CEHHOI'0 HaCTOs,
paccMaTpuBaHue
CEHHOU IaJIOYKH.
7 Crpoenue u Ypox - Breimonusitor JI.P. [Mudpooii
pa3zHooOpasue nabopatopu | Ne7. MHKPOCKOII
OaxTepuit s [To3HakombTECH,
JlaGoparopnoe
KapTodenbHas
000pyI0BaHHUE.
najgoykKa.
PaccmarpuBanue
JIBUKCHUS
OaxTepuu.
8 3HaveHue 6akTepuii B | Ypox - Bemonnsitor JI.P. Ne | Iudposoii
MpupoJIe naboparopu | 9. 3auem y ropoxa MHUKPOCKOTI
s Ha KOPHSX
KJ‘Iy6€FI){ cxi? JlaGoparopnoe
’ 0bopyoBaHue.
PaccmarpuBanue
KJyOE€HbKOB Ha
KOpHAX O00OBBIX.
9 3HadeHue OakTepuil B | YPOK - Beimonastor JI.P. Ne | [udposoit
YKU3HU YeJI0BEKa naboparopu | 8 . Uto Oyzner, ecin | MUKPOCKOIT
s OCTaBHUTh MOJIOKO B
. o Jlaboparopnoe
TEMIOM MecTe?
000pyI0BaHHE.
PaccmarpuBanue
MOJIOYHOKHUCIIBIX
OaxTepuil.
JL.P. Ne10. 3auem
HaJI0 YUCTUTD 3yObI?
PaccmarpuBanue
3yOHOTO HaNETa.
B napcrBe pacrenmii — 13 4
10 VY uButenbHbIE Ypoxk - Beimosnsitor JILP. [udposoit
pacTeHus nabopatopu | Nell. Kakoe camoe | MuKpoOCKOII
s MaJeHbKOe
JlaGoparopnoe
[[BETKOBOE pacTCHHE
00opynoBaHuUE.
MOJKET IPEBPATUTH
03epo B 60710TO?
11 [IyremecrBue B Ypok - Beimosnsitor JILP. [udposoit
KIIETKY PAaCTCHUI nabopatopu | 12. O uém moxer MHUKPOCKOII
S acckasaTb
abopaTopHOE
P ) J1a6
BaJUTUCHEPHS ]
obopynoBaHue.
N3y4yenue ctpoeHus
KJIETKU PACTEHUH.
12 Munu — Ypox - Bemmomnstor JILP. [Tudposoii
uccnenoBanue: «Kto | maboparopu | Nel3 Ilouemy y MHUKPOCKOII
aCKpacui MU s repaHu JIUCT
packp MHp patiu 7 JlaGopatopHoe
pacteHuit? 3eNnEHBIH, a
o6opynoBaHuUe.

JICICCTKH KPACHBIC.
I/IBY‘-ICHI/IC mIacTung




noa MUKpPOCKOIIOM.

13 Munu — VYpok - Bemonssitor JLP. [udposoii
HCCIIeIOBAHUE: nabopatopu | Nel4.Ilouemy apOy3 | MHUKpPOCKOIT
«[loyemy BKycC I10J10B s CIIaJIKUi, a IUMOH
. . JlaGoparopnoe
U SITOJ] pa3HbII?» KHCJIBIH.
000pyI0BaHHKE.
PaccmarpuBanue
BAKYyOJIEH C
KJIETOYHBIM COKOM.
14 MuHu —nccnenoBaHue; Ypoxk - Bemomnstor JILP. [Mudposoit
Onpenenenue naboparopu | Nel5. Kak MHUKPOCKOTI
COJIepKaHus Kpaxmania S 00HapYXUTb
P P P ymr, Jlaboparopnoe
B MPOJIyKTaxX Kpaxman?
000pyTI0BaHHKE.
MU TaHUS. PaccmarpuBanue
KpaxMaJIbHBIX 3EpEH
B KJIETKaX
KapToders.
15 TaliHbl ucra Ypox - Beimonsstor JI.P. [Mudposoit
pacTeHui nabopatopu | Nel6. Tlouemy MHKPOCKOII
i KpamnuBa #KETCs, a
P 9 JTaGoparopHoe
repaHb MaxHeT?
000pyI0BaHHE.
PaccmarpuBanue
BOJIOCKOB
snuAepMuca
pacTeHuil.
16 Kopenb VYpox - Beinonnstor JI.P. [udposoit
naboparopu | Nel7. MUKPOCKOII
s
[Touemy kopHU JlaGoparopnoe
pacteHuit 06opynoBaHuUE.
BCACBIBAIOT TaK
MHOT'O BOJIBI?
KopneBsle Bosocku
M0/1 MUKPOCKOTIOM.
3aueM KOpHIO
YEeXJIUK?
17 TpaHcnoprt BelecTB B Ypox - Beinonnsror JI.P. [Tudposoii
pacTeHu nabopatopu | Nel8. Ilouemy Boja | MUKpOCKOTT
s criocoOHa JIBUTAThCS
N JlaGopatopHoe
10 IPEBECHUHE"!
obopynoBaHue.
N3y4yenune
MHUKpOIpenapaToB
JPEBECHUHBI Pa3HBIX
pacTeHUN.
18 3UMHSS DKCKYpCHUs VYpok - 3umnsst okekypeust: | LHudposoit




akckypeus | HoBoronaHss ckaska. | MUKpPOCKOI
CHEXUHKHU U
Jlaboparopnoe
JBJAUHKU O]
000pyI0BaHHUE.
MHUKPOCKOTIOM.
BripammBaem u
CMOTPUM
KPHUCTAJLIBL.
19 3HaueHue u VYpok - Boinonnsitor JILP. [Mu¢posoit
MHOT000Opa3ue naboparopu | Nel9 . Kto n306pén | Mukpockon
acTeHMH s oymary? U3yuenue
p yMary? vsyH JlaGoparopnoe
OCHHBIX THE3M U
000pyTI0BaHHKE.
Oymaru moj
MHUKPOCKOTIOM.
ITouemy kapanaam
numieT no oymare?
20 [IyremecTBue B Ypoxk - Bemounnstor JILP. [Mudposoit
MOJIBOJIHBIA MHP. nabopatopu | Ne21. ITouemy MHKPOCKOIT
s MO3€JIEHETN CTEHKH
JlaGoparoproe
aKBapuyma u
0 000pyTI0BaHHE.
CTBOJIbI I€PEBBEB’
N3yuenune
OJIHOKJICTOYHBIX
BOJIOPOCIIEH.
21 Bognopocnn VYpok - Beimonnsror [Tudposoii
naboparopu | JI.P.Ne22. MHKPOCKOTI
s
Yem obpazoBana JlaGoparopnoe
trHa? Cnuporupa 000pyTI0BaHHE.
101 MUKPOCKOTIOM.
22 Munu - Ypox - Bemosmsror JIP. [Tudposoii
UCCle1I0BaHue: nabopatopu | Ne20. [Touemy XBost | MUKpPOCKOTI
. s 3UMOM He
«MaJneHbKoil enouke o Jlaboparopnoe
. 3aMep3aeT’
XOJIOJTHO 3UMOM ?» 00opynoBaHue.
W3ydenue ctpoeHus
XBOH Ha
MUKpoIIpenapare.
23 Pa3smHOkeHune Ypoxk - Bemounstor JILP. [Tudposoii
pacTeHun nabopatopu | Ne23. MHUKPOCKOII
s
I'ne nckarn Jlaboparopnoe
3apoJIbII Y obopynoBaHue.
pacTeHuii?

N3ydeHne ctpoeHus
CEMSH 10
MHUKpOIpenapaTam.




24

NHurennexryanbHas
urpa «TaiHbI
pacTeHuin»

Ypok-3auer

O6o06maror
MOJTy4YeHHBIC
3HaHHWA, BBIIIOJIHAKOT
TECTOBBIE 3aJaHUs

B napcrBe rpudos- 11 u

25 Ypok 3aHMMAaTeNbHON Ypox - 3HAKOMSITCS C [Mu¢posoit
MUKOJIOTHH. JCKITHS IapCTBOM T'pHOOB, MUKPOCKOTI
HayKoOH1
K Jlaboparopnoe
«MUKOJIOTHSD»
000py1I0BaHHKE.
26 TaitHs! rpuboB Ypoxk - Boinonnstor [Mudposoit
npakTukym | JI.P.Ne24 13 uero MHKPOCKOII
rpud cocTout?
P JlaGoparopnoe
PaccmarpuBanue
000pyTI0BaHHUE.
cpe30B rpuda mojg
JTynou u
MHUKPOCKOTIOM.
27 Crpoenue rpuboB Ypoxk - Bemounnsitor JILP. [Mudposoit
nabopatopu | Ne25 3auem rpuly MHUKPOCKOTT
s TUTACTHHKH U
o JlaGoparoproe
TpyOOUKHU?
000pyTI0BaHHE.
N3yyenue cpesa
HUIATKH I1JI0JI0BOTO
Tena rpuda.
28 Mmuoroo0pasue u Ypox - Beimonastor JI.P. [udposoit
3Ha4YEeHHE TPHOOB npaktukyMm | Ne26 [Touemy MHUKPOCKOIT
OBOIIY THUTh
o Jlaboparopnoe
HaunHaroT? Korma
000pyTI0BaHHE.
poca ObIBaeT
MYYHUCTOMU?
N3yuenue
MOPAKEHHBIX
TPUOKOBBIMH
3a00JIeBaHUAMU
pacTeHuil.
29 3HaueHue rpuboB B Ypok - Bemmousnsitor JILP. JlaGoparopnoe
IPHPOJIC nabopatopu | Ne27 Yro Takoe o0opynoBaHue
s wiecens? M3yuenue
[udposas
pa3HbIX BUJOB
nabopaTopHsl 1o
TUIECEHH.
ouosiorun
30 3HayeHue rpuooB B Ypoxk - Bemounstor JILP. [Tudposoii
KU3HHU YeJI0BEKa npakTukym | Ne28 Uro MHUKPOCKOTI
HPOUCXOJIUT C
P JlaGopatopHoe
TECTOM, KOrjia Tyja
00opyoBaHuUE.
JPOXIKU
00aBISIOT?
N3y4yenune
MOYKOBaHUS

JIPOAKEM.




31 Tuxas oxota Ypoxk - Boinonnsitor JILP. [udposoii
npakTukym | Ne29 [louemy MUKPOCKOTI
HEJb3sI BEIPE3aTh
CcBOE UMs Ha JiepeBe?
N3y4yenune
IUIOJIOBOTO Tela
rpuda — TpyTOBHKa,
paccMaTpuBaHUE €T0
CIIOp MO/
MHUKPOCKOTIOM

Jlaboparopuoe
000pyI0BaHHUE.

32 Becennsist sxckypcust VYpok - PaccmarpuBarot [udposoii
3KCKYpCHUsl | IOJ MUKPOCKOIIOM MUKPOCKOII
CTpPOCHHE MOYEK,
JaCTHu IIBETKaA,
NbUIbITY,
IIOJACUYUTHIBAIOT
T'OAUYHBIC KOJIbIIA B
JPEBECHHE.

JlaGoparopnoe
000pyTI0BaHHUE.

33 3amura VYpok - [MpencraBustoT

MH(OPMALIMOHHBIX KoH(epeHI] | pe3yabTaThl CBOEH
MIPOEKTOB ust JESITEIbHOCTH.

3anumarT TPOEKThI

34 Peseps

35

Ouenka docmudiceHuil IAGHUPYEMBIX Pe3YIbM AN 08 YC80eHUA Kypca
Jlnist oTCHeKUBAHUS PE3YIBTATHBHOCTH 00pa30BaTENBHOTO TIpoliecca Mo mnporpamme «lIpakTukym 1o
OMOJIOTHUWY UCTIONB3YIOTCS CICTYIONINE BHIIBI KOHTPOJIS:
- TpeABAPUTEIBHBIN KOHTPOJIb (MPOBEpPKAa 3HAHWW Yy4YallUXCs Ha HA4YaJIbHOM JTale OCBOCHUS
MIPOrpaMMBbl) - BXOJIHOE TECTUPOBAHHCE;
- TeKYIIH KOHTPOJIb (B TEYCHUE BCETO CPOKA pealU3aIliy IPOTPaMMBbI);
- UTOTOBBI KOHTPOJIb (3AKIIOYUTEIbHAS POBEPKA 3HAHHIA, YMEHHUI, HABBIKOB 110 UTOTaM pealTu3alliu
MIPOTPaMMBI).

@®opMbl ATTECTALMHU
- caMocTosITelIbHAs paboTa;
- TECTHPOBAHUE;
- TBOPYECKHE OTUETHI;
- yyacTHE B TBOPYECKUX KOHKYpCaxX 10 OHOJIOTHH;
- IPE3CHTAIUS | 3aIlIUTa TPOCKTA.
Texywuii KOHMPOL:
dopmamMu KOHTPOJIS YCBOCHHUS YueOHOTO MaTepuala MporpaMMBbl SBISIOTCS OTYETHI MO MPAKTUIECKUM
paboTtam, TBOpUecKre pabOThl, BEICTYIUICHHUS HAa CEMUHApax, CO3/IaHUE MPE3CHTAIlMU 10 TeMe U T. 1.
OOyuaromuecss BBITOMHSIOT 3aJaHUs B WHAMBHIYaJTbHOM TEMIIe, COTPYAHHUYAs C TMEAaroroMm.
BrimosniHeHHe MPOEKTOB CO3Ja€T CHUTYAIMIO, TO3BOJISIONIYIO pEaln30BaTh TBOPYECKUE CHIIBI,
obecreunTh BBIPAOOTKY JTUYHOCTHOTO 3HAHMWSI, COOCTBEHHOIO MHEHHS, CBOETO CTUJIS JESTENbHOCTH.
Bxurouenne o0ydaromuxcsi B pealbHYI0 TBOPUYECKYIO NESTENbHOCTh, MPUBIEKAIONIYI0 HOBU3HOU U
HEOOBIYHOCTBIO SIBIISICTCS CTHUMYJIOM pPa3BUTHS TO3HABaTENbHOTO UHTepeca. OIHOBPEMEHHO
Pa3BHBAIOTCS CHOCOOHOCTH BBISBIATH MPOOJIEMBI M paspeniaTh BO3HUKarolue mpoTuBopeuns. [lo
OKOHUAHUU KaXJOH TeMbl MPOBOAMTCS HUTOTOBOE 3aHATHE B BUAEC TEMAaTHYECKOTO TECTUPOBAHUSI.
Hrorosas aTTecranus npeaycMaTpUBAET BBIOJHEHUE HHANBUTYaTbHOTO MPOEKTA.




