MBOY «M6parumoBckas cpeansis oo1ieo0pa3oBaTeabHas MKoJIa
umenu A. JI. TpeinoBa KyBaHIbIKCKOTO TOPOACKOIO OKpyTa
OpenOyprckoit oomacT»

PABOYAS ITPOI'PAMMA
10 KypCy BHEYPOUHOU JAEATEIbHOCTH
(c UCTOIB30BaHUEM IIU(PPOBOTO U AHATIOTOBOTO 000OPYAOBaHUS
LIEHTPa €CTECTBEHHOHAYYHOW U TEXHOJOTUYECKON HATPABICHHOCTEN

«Touka poctay)

HaumenoBanue nporpammel:  «lIpakTrdeckas OMOIOTHY.
Knacc: 5-6 kmacc.

Yuurens: Unusatymnuna 3.C.

Cpok peanuzanuu: 1 roj.

2024 ron



IHosicuuTeLHAA 3aNIHCKA
Pabouasa npozpamma cocmaenena na ocrnoee:

e 3akon Poccuiickoit ®enepanuu «O6 odpazoBannu B Poccuiickoii @eneparmm» ot 29.12.2012r.
Ne273-D3;

o @enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTEeNbHBIA CTaHAAPT OCHOBHOrO oOmiero oOpa-
30BaHMs, YTBEpXACHHBIH mpukazoM MunoOpnaykun Poccum ot 31.05.2021 Ne 287 "OO6
YTBEPXKICHUHU (heaepabHOr0 00pa30BaTeIbHOI0 CTaHAapTa OCHOBHOTO 0011ero 00pazoBaHus"

e MeToanueckue PEKOMEH1alluu o peanuzanuu 00pa3oBaTeNbHBIX nporpamm
€CTECTBEHHOHAYYHOU M TEXHOJIOTMYECKOM HAIMpaBJICHHOCTEH 10 OMOJIOTMH ¢ UCIOJIb30BAaHUEM
obopymoBanus 1eHTpa « Touka pocray. Metonudeckoe nmocodue. — Mocksa, 2021 r

e B coorBercTBuu ¢ OOIT OO0 MBOY Hb6parumorckas COILLI

O01mast xapakTepuCTHKA MPOrpaMMbl

CoBpeMeHHbII y4eOHBIN IpollecC HaNpaBiIeH HE CTOJBKO HA JOCTH)KEHUE pe3ysIbTaTOB B 00JacTu
IPEIMETHBIX 3HAaHUM, CKOJBKO Ha JIMYHOCTHBIM pocT peOeHka. OOyuyeHHME 1O  HOBBIM
00pa3oBaTeNbHBIM CTAHAApPTaM MPEIyCMATPUBAET OPraHU3alMI0 BHEYPOUHOH NESATEIbHOCTH, KOTOpas
CIIOCOOCTBYET PACKPBITUIO BHYTPEHHETO MOTEHIMAa KaXIOTr0 YYCHHKA, PAa3BUTHE U TOAJCPKAHUE
€ro TajJaHTa.

OI[HI/IM U3 KIKYCBbIX Tpe60BaHPII>i K 6I/IOJ'IOFI/I‘IGCKOMy O6paSOBaHI/IIO B COBPEMCHHBLIX YCJIOBUAX U
Ba)KHEHUIIIMM KOMIIOHCHTOB pcainsanuun DdI'OC saBigercs OBJIAICHUC YYAIIUMUCA MNPAKTHYCCKUMH
YMCHHUSIMU U HABBIKAMH, IIPOCKTHO — PICCJ'I@I[OB&TGJ'ILCKO?I ACATCIIBHOCTBIO. HporpaMMa
«HpaKTI/I‘leCKaﬂ OHOJIOTHS» HallpaBJICHA Ha Q)OpMHpOBaHI/Ie Yy ydamuxcs 6 kmacca HHTCPECa K
HN3YYCHUIO 6I/IOJIOI‘I/II/I, Pa3BUTHUEC IIPAKTUYCCKUX YMCHPIfI, MNPUMCHCHUC ITOJTYUYCHHBIX 3HAHHH Ha
IIPaKTUKEC C HCIOJIb30BAHUEM O6OPYI[OB8.HI/IH I_[CHTa CCTCCTBGHHO'HaquOﬁ U TEXHOJOTHYECKOM
HaHpaBJIeHHOCTef/'I «Touka pocTa», MOAroTOBKA Yy4alllUXCA K YHACTUIO B OJIMMIIMAAHOM JIBUKCHHUU.

Ha o6a3e wnentpa "Touka pocta" obecnednBaeTcst peanau3alms o0O0pa30BaTeNbHBIX MPOrpamMM
€CTECTBEHHOHAYYHOM M TEXHOJIOTMUECKON HalpaBiIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHM C
TpeOOBAaHUSAMHU 3aKOHOJATEIbCTBA B cdepe 0Opa3oBaHUs U ¢ ydeToM pexkomeHaanmii dexepanbHOro
orneparopa yueOHoro npeamera «buomorusy».

Heab kypca:
(dbopmMHpoOBaHKE U Pa3BUTHE NT03HABATEIBHOIO HHTEpEca K OMOJIOIMH KaK HayKe O KHBOU MPHUPOJIE.

3apaum Kypca:

e (OpMHUPOBAHHE CHUCTEMbl HAYYHBIX 3HAHUW O CHUCTEME KUBOW MPHUPOJLI M HAYAIBHBIX
MIPEACTABICHUI O OMOJIOTHUECKUX 00BEKTaX, MPOIleccax, IBICHUIX, 3aKOHOMEPHOCTSIX;

. HpI/IO6pCTeHI/IC OIlbITa HCIIOJB30BaHHUA MCETOA0B OMOJIOrNYECKOM HAayKu s MPOBCACHUA
HECIIOXKHBIX OHOJIOTHYECKUX 9KCIICPUMCHTOB C HCIOJb30BAHUCM 060py2[0BaHI/ISI ]_[CHTpa
CCTCCTBCHHO-HaquOﬁ U TEXHOJIOTHYECKOM HaHpaBHeHHOCTeﬁ «Touka poCTa»,

e Da3BUTHE YMEHHH W HAaBBIKOB TMPOCKTHO — HCCJIENOBATEIbCKOM JACSITEIBHOCTH C
UCIONIb30BaHWEM oOopynoBaHusi lleHTpa eCTECTBEHHO-HAyYyHOW ¥  TEXHOJIOTHYECKON
HarnpaBiieHHOcTel «Touka pocray;

e TIOATOTOBKA YUAIUXCA K YHACTUIO B OJIMMIIMATHOM JIBUKCHHUU,
® Pa3BUTHC YMCHI/Iﬁ 1 HAaBBIKOB pa60TBI C pa3JIMYHbIMH UCTOYHUKAMU I/IH(bopMaI_II/II/I;
° (bOpMI/IpOBaHI/IC OCHOB YKOJIOTMYECKOMN T'paMOTHOCTH.

Coaep:xanue nporpamMmal



Tema Nel. Mup nox MEKpPOCKONIOM

3HAKOMCTBO C TUTAHOM PaOOThI M TEXHHKOW OE30MaCHOCTH MPH BHIMOJIHEHUH JIA0OPATOPHBIX PaboT.
Kak uenoBex mno3HaeT okpyxawoomuid mup. buonmormyeckume nHayku. I[Ipodeccun, cBs3aHHBIE C
ouonorueit. MeTo/ sl mo3HaHus. bruonorndeckue npudOPsl U HHCTPYMEHTHI.

[TouyBcTByit ce0ss Ha Mecte JleBenryka. VcTtopuu BenUKHX OMOJIOTMYECKUX OTKPBITUMA. 3HAUCHUE
n3o0pereHus: Mukpockorna. P. I'yk — nmepBooTkpbIBaTens KIeTKU. A. JIeBEHI'yK OTKPBUT MUKPOMHUP.
Jlaboparopubie pabOTHI:

Jlaboparopnas pabora 1. Kakue yactu B MUKpOCKOIIE IJ1aBHbIC. ... W U1 4ero MUKpPOCKOITY 3€pKajio U
peBoJibBEP? Y CTPOMCTBO MUKPOCKOIIA.

JlaGopatopnas pabora 2. Uro Takoe MHKpoIpernapar U Kak ero paccmorpers? [IpaBuna paboTsl ¢
MHUKPOCKOIIOM.

Jlaboparopuas padota 3. Kak npeBparutb Myxy B cioHa? OmnpeneneHue YBeIUIeHNs MUKPOCKOIIA.
Jlabopartopnast pa6ota 4. Uto yBuaen B Mukpockor Pooept ['yk? PaccMarpuBanme cpesa nmpoOkwu.
Jlaboparopnas padota 5. Uro yBunen JleBeHnryk B karie Boabi? [lyTenecTBie B KO BOJIBI.
Ocennsis sxckypeus: « [lyremecTBue B mpupoay ¢ OMHOKIEM U MUKPOCKOIIOM»

Tema Ne2. B Mupe HeBUIHUMOK.

OtkpbiTue Oakrepuil. PasHooOpasue Oaktepuil. 3HaueHue Oaxtepuii: Kyna nesarorcs onasiive
muctbs? [Touemy mbl OosteeM? KTo KUBET B jKenylIKe Y KOPOBBI U HAac B KullledHuke? KTo 3axkuraer B
okeane u Ha 6osote oran? [1po kedup, CHIIOC U KBaIIEHYIO KaIyCTy.

Jlabopamopmvie pabomul:

Jlaboparopuast pabora Ne6. Uto Oyzer, eciii 4ait ocTaBUTh B 3aBapoyHOM 4YaitHuKe? [IpuroroBneHwme
CEHHOT'0 HACTOSI, pACCMATPUBAHNE CCHHON MAJIOYKH.

JIaboparopnas pabota Ne7. [lo3HakoMbTech, KapToderbHas naaoyka. PaccMarpuBanue IBHKEHHS
OakTepuu.

Jlaboparopnas pabota Ne 8 . Uto Oyxer, eciid OCTaBUTh MOJIOKO B TEmoM mecte? PaccmarpuBanue
MOJIOYHOKHUCIIBIX OaKTEPHiA.

Jlaboparopnas pabora Ne 9. 3auem y ropoxa Ha KOpHsIX kiyOeHbkn? PaccMaTpuBanue KI1yO€HbKOB Ha
KOPHSIX 600OBBIX.

Jlaboparopnas padota Nel0. 3auem Hago yncTUTh 3yObI? PaccmaTpuBanue 3yOHOTo Haléra.

Tema Ne3. B napcrBe pacrenui.

Taitnbl pactenuil. Yto Takoe gporocunre3? [lurments! pacrenunil. CTpoeHue KIeTKu pacTeHui. TkaHu
pacTeHuil. MHKpPOCKOIIMYECKOE CTPOEHHE OpraHoB pacTeHuil. MHorooOpasue pacteHuil. OTaesnsl
pacTeHui.

Jlabopamopuwie pabomol

JlaGopatopnas pabota Nell. Kakoe camoe MajleHbKOE IIBETKOBOE PACTEHHUE MOKET IPEBPATUTH 03€PO
B 60110TO?

JlaGopatopnas paborta Ne 12.0 uém MoxeT paccka3aTh BaTUCHepusi? M3yueHune CTpoeHus: KIEeTKU
pacTeHui.

JlaGopatopnas paborta Nel3.ITouemy y repanu JUCT 3€JEHBIH, a JenecTKu KpacHble. M3ydyeHue
IIJIACTUJ, 10 MUKPOCKOIIOM.

JlaGopatopnas pabota Nel4.ITouemy apOy3 ciaakuid, a TMMOH KHCIbIA. PaccMarpuBanue Bakyosei ¢
KJIETOYHBIM COKOM.

JlaGopatopnas pabota Nel5.Kak oGHapyxuTh Kpaxman? PaccMaTpruBaHue KpaxMallbHBIX 3€pEH B
KJIETKax KapToders.

JlaGopatopHnast pabota Nel6.ITouemy kpanuBa #ok€Tcs, a repaHb naxHer? PaccMaTpuBaHue BOJIOCKOB
SMUJAEPMHUCA PACTEHUHN.

JlaGopatopnas paborta Nel7.Ilouemy KOpHHM pacTeHMI BcachbIBalOT Tak MHOTO BojbI? KopHeBble
BOJIOCKH IIOJT MUKPOCKOIIOM. 3a4€M KOPHIO YEXJIUK?



JlaGopatopnass pabGora Nel8.Ilouemy Boma cmocoOHa jaBurarbes 1o jApeBecuHe? M3ydenue
MHUKPOIPENapaToB IPEBECUHBI PA3HBIX PACTCHUH.
JlaGopatopnas pabota Nel9. Kro n300pén Oymary? M3ydeHue ocHHBIX THE3A M Oymaru mon
MuKpockonom. [Touemy kapanaam numer no oymare?
Jlaboparopuas paborta Ne20.ITouemy xBosi 3uMOil He 3amep3aeTr? M3ydeHue CTpoeHUsT XBOU Ha
MUKpOIIpernapare.
JlaGopatopnas paborta Ne21.ITouemy mo3eneHeny CTEHKH akBapuyMa M CTBOJIBI JepeBbeB? M3yuenue
OJIHOKJIETOYHBIX BOJIOPOCIICH.
Jlaboparopuas pabota Ne22 . Yem obpazoBana Tuaa? Crimporupa mo i MUKPOCKOIIOM.
JlaGopatopnas pabora Ne23.I'ne uckarp 3apoasii y pacteHuii? M3yyeHne CTpOCHUsI CEMSH 10
MHUKpOIIperaparam.
3umnsis okckypeust: HoBorognss ckaszka. CHEXMHKH M JIBAWHKU TTOJ MHUKPOCKOIIOM. BhIpamuBaem u
CMOTPHUM KPHUCTAJUIBI.
Tema Ned. B napcrse rpu0oB.
Taitael rpr6oB. CTpoenue rpuboB. MHOrooOpa3ue v 3HaYeHHE IPUOOB.
Jlabopamopuvie pabomul.
Jlaboparopuas padora Ne24. U3 yero rpud cocroutr? PaccmarpuBanue cpe3oB rpuda moj Jymnol u
MHUKPOCKOTIOM.
Jlaboparopnas pabora Ne25. 3auem rpuly miuacTUHKU U TpyOouku? M3yueHue cpesa HUIANKH
IJI0JJOBOTO Teja rpuba.
Jlaboparopnas pabota No26. [Tlouemy oBomu rauth HaunHarOT? Korja poca GpiBaeT My4HHUCTOM?
N3yyenne nopaxEHHbIX TPUOKOBBIMU 3a00JI€BAHUSIMH PACTCHHIA.
Jlaboparopuas pabota Ne27. Uro Takoe ruiecenb? M3ydenne pa3HbIX BUOB IJICCCHH.
Jlaboparopuast pabora Ne28. UTo MpOMCXOIUT ¢ TECTOM, KOTJa TyJla IPOXOKH J00aBisioT? M3ydenue
MMOYKOBAHUS JPOACKEH.
Jlaboparopnas pabora Ne29. [Touemy Henb3s BbIpe3aTh CBOE UMs Ha JepeBe? M3yueHue MI0g0BOTrO
Tena rpuda — TPyTOBHKA, pACCMAaTPUBAHKE €r0 CIOP MOl MUKPOCKOIIOM

YuebHo-TeMaTHYeCKHUIi IIaH

Ne Ha3Banue TeMbl Teopus NMPaKTHKA BCEro
1 | Mup nox MUKpOCKOTIOM 1 4 5
2 | B Mupe HEBUAUMOK. 0 4 4
3 | B mapctBe pacrenuii. 0 15 15
4 | B mapctBe rpuOoB. 1 10 11

IlnannpyemMble pe3y/ibTaThbl 0CBOEHHS Kypca

JIMYHOCTHBIE PE3YJILTATHI:

e (QopmHupoBaHHE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTM B OOIIEHWHM U COTPYJHHUYECTBE CO
CBEPCTHHKAMHM, CTapIIMMU W MIAIIIMMH B Tpolecce 00pa3oBaTENbHON, OOIIECTBEHHO IOJE3HOM,
yueOHO-HCCIIeI0BATENLCKOM, TBOPUECKOM U APYTHX BUIOB JIEATEILHOCTH;

¢ (opMUpOBaHNE TTOHUMAHUS [IEHHOCTH 3/10pOBOT0 M 0e30macHOro o0pasa >KU3HU; YCBOEGHUE MPaBHII
WHIUBUAYATHHOTO U KOJUIGKTUBHOTO O€30MacHOTO TIOBEJEHUS B UYPE3BBIYAWHBIX CHUTYalUsX,
YIpOXKarOMUX )KU3HU U 3JJ0POBBIO JIFOJIEH, TPaBUJI TOBEICHNS HA TPAHCIIOPTE U HA 10POrax;

e (QopMuUpOBaHUE 3KOJOTHYECKOW KYyJIbTypbl Ha OCHOBE MpPU3HAHMS LIEHHOCTHU XH3HU BO BCeX €€
MIPOSIBJICHUSX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIIEHHUS K OKPY’KAIOIICH cpenie;

® OCO3HAaHHE 3HAYCHHS CEMBHU B )KU3HU YCJIOBEKa U O6H.[€CTBa; IPUHATHEC HEHHOCTH ceMeiHou JKHU3HU,
yBOXHUTEIHHOE U 3a00TIMBOE OTHOIIIEHUE K YJIEHAM CBOCH CEMbHU;

® pa3BUTHE JCTETUYECKOTO CO3HAHUS YEpe3 OCBOEHUE XYJI0’)KECTBEHHOTO Ha, TBOPYECKOU
NEeSITeIbHOCTH SCTETHUECKOI0 XapakTepa.

MeTaHDeI[MeTHI)Ie PE3YIIbTATHI.




® YMEHHME CAMOCTOSITEIILHO ONPEIEIATh eI CBOEro 00yueHHsl, CTABUTh U (POPMYIMPOBATH LIS ceOs
HOBBIE 337aud B yu€0e M IMO3HABATEJIbHOM JEesATeNIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHl CBOEU
[I03HABATEIbHOMN EATEIbHOCTH;

® YMEHHME CaMOCTOSITEJIbHO IUIAHUPOBATH IIYTH JOCTUKEHMSI LI€J€, B TOM YHUCIIE albTEpHATUBHBIE,
OCO3HAaHHO BBIOMpATh Hanboee 3pPeKTUBHBIC CIIOCOOBI pelIeHHs YIeOHBIX U TO3HABATEIIBHBIX 33/1a4;
® yMEHHE COOTHOCHTH CBOU JCHCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMU OCYIIECTBISATH KOHTPOJb
CBOEH JIeATENFHOCTH B MpPOIECcCe TOCTHIKEHUS pe3yJibTaTa, ONMpPEaesiTh CIIOCOObI JEMCTBUI B paMKax
MPEJIOKEHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTHPOBaTh CBOM JEHCTBUS B COOTBETCTBHH C
W3MEHSIIOLIEHCS CUTYyalUEe;

® YMEHHE OLIEHHWBATh MPABWJIBHOCTH BBITIOJHEHUS y4eOHOU 3a1ayu, cOOCTBEHHbIE BO3ZMOXXHOCTH €€
pelieHus;

® BJAJCHHE OCHOBAaMHM CAMOKOHTpPOJS, CaMOOLEHKH, IPHUHATHS PELIEHUH U OCYLIECTBIICHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOW U MO3HABATEIBHON JAEATEIbHOCTH;

e yMEHHE OINpeAeNsiTh IOHATHUS, CO3AaBaTb  O000OIIEHHUs, YCTaHABIMBAThb  AHAJOTHH,
KJaccu(UIUpoOBaTh, CaMOCTOATENIBHO BBIOMPATh OCHOBAHMA M KpUTEpUU I Kiaccu(uKauuy,
yCTaHaBIMBATh PUYMHHO-CIIEACTBEHHbBIE CBA3H, CTPOUTH JIOTHUYECKOE PACCYKACHHUE, YMO3AKIIOUCHHE
U JIeN1aTh BBIBOJIBI;

® YMEHHE OCO3HAHHO UCIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3a7aueii KOMMYHMKAIUH JUIS
BBIPQOKEHUSI CBOMX UYBCTB, MBICICH W TOTPEOHOCTEH, IUIAHUPOBAHHUS M PETYJALMHU CBOEH
JEATEIIbHOCTH; BJIAJICHUE YCTHOW U MUCbMEHHOUN PEYbl0, MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO;

¢ hopMUpPOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIB30BaHUU.

[IpenMeTHBIEC Pe3yIbTATHI:

e (GOpMHUPOBAHHUE CUCTEMBl HAyUYHBIX 3HAHUN O KUBOH MPUPOJE U 3aKOHOMEPHOCTSAX €€ pa3BUTHA,
UCTOPUYECKH OBICTPOM COKpAaIIeHHH OWOJIOIMYECKOro pa3sHooOpaszus B Ouocdepe B pe3yibTaTe
NeSITEIbHOCTH YeJIOBEKa I CO3JJaHHs €CTECTBEHHO-HAYy4YHOI KapTUHbBI MUPA;

e (QopMHpOBaHWE TIEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TPEJACTABICHUH O OMOJIOTHYECKUX
0o0BEKTaxX, TMpoleccax, SBICHUSX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OHMOJOTHYECKHX TEOPHSX,
SKOCHUCTEMHOM OpraHM3allii JKW3HHM, O B3aWMOCBSI3M JKMBOTO M HEXKHUBOIO B Ouocdepe,
HACJIeICTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB, OBJIJIEHHE MMOHATHIHOM anmnapaToM OHOJIOTHH;

¢ IpuoOpeTeHe ONbITa UCIOIb30BaHUS METOA0B OMOJIOTMYECKONM HAYKU U MPOBEICHHUE HECIOKHBIX
OMOJIOTMYECKUX OSKCIIEPUMEHTOB JJIsi H3Y4YEHMs JKMBBIX OpPraHM3MOB U 4YeEJIOBEKa, IPOBEJICHUE
HKOJIOTUYECKOT0O MOHHMTOPUHIA B OKpY’Karollel cpene; ® (OpMHUPOBAHHUE OCHOB 3IKOJIOTHYECKOM
I'PaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh IMOCIEICTBUS JEATEILHOCTH YeJIOBeKa B MPHUPOJE, BIUSHUE
(akTOpoOB pHCKa Ha 3/I0pOBbE YEJIOBEKAa; BBHIOMpPATh LIEJEBBIE U CMBICIIOBBIE YCTAHOBKHM B CBOUX
JNEUCTBUAX M IMOCTYINKAax MO OT HOIIEHHIO K YXUBOW NPUPOJE, 3J0POBBI0 CBOEMY U OKPY’KAIOILIUX;
OCO3HAaHHWE HEOOXOIMMOCTH JEWCTBUH 1O COXpaHEHHI0 Ouopa3HooOpasusi U  NPUPOTHBIX
MECTOOOMTAHUH BUJIOB PACTEHUH U KUBOTHBIX;

e (GdopMHpOBaHME TIPEACTABICHUN O 3HAYEHWU OMOJOTMUYECKMX HAayK B PEIICHUH MpodieM
PaIMOHAIBLHOTO MPUPOIONONB30BAHMS, 3alIUTHl 310POBbsI JIIOEH B YCIOBUSAX OBICTPOrO0 M3MEHEHUS
9KOJIOTMYECKOTO KaueCTBa OKPYIKAOLIEN CPEbI;

® OCBOCHHME MNPUEMOB pALMOHAIBHON OpraHM3allMd OXpaHbl TpyJda M OTAbIXa, BbIPAIMBAaHUA U
Pa3MHOXKEHHUS KyJIbTYPHBIX PACTEHUN U JOMAITHUX >KMBOTHBIX, YX0/1a 32 HUMH.

MecTto npegMera (Kypca) B y4eOHOM IIaHe

IIpencraBnenHas pabodas mporpaMmMa COOTBETCTBYET HMPOTrpaMMe OCHOBHOTO OOIIEro 0O0pa3oBaHMSL.
Cpok peanu3zanuu nporpaMmMmsl — oJuH rox (35 yacoB, 1 yac B Heenio B Teyenne 1roaa).
YueOHO-MeTOANYECKOE o0ecTieyeHne

VY4ebHO-MeToIMUecKoe oOecleyeHne Kypca BKIIOYaeT B ceOs yueOHoe mocobue Ui ydaluxcs U
nporpaMMy Kypca. YueOHoe mocobue ajsi ydammxcs oOecreurBaeT COAepKaTelbHYI0 4acTh Kypca.
Conepxanne mocoOusi pa3oMTO Ha maparpadbl, BKIIOYAeT AMJAKTHUYECKUN Marepuan (BOIMPOCHI,
YOpa)KHEHUS, 3a7a4H, TOMAIIHUN SKCIIEPUMEHT), IPAaKTUYECKUE paOOTHI.

HUPPOBASA JIABOPATOPUA YHEHHUYECKASA



¢ [{upoBbie JATYUKH IIEKTPOIIPOBOTHOCTH, pH, MoI0KEHMs, TEMIIepaTyphl, BIaXXHOCTH;
e [{ucpoBoit ocummtorpaduyecknii JaTUHK;
e Mukpockorn: uQpoBOH Wi onTudeckuii ¢ yBenundenuem ot 80 X;
e HaGop 11 H3roTOBJICHUSI MUKPOIIPETIApaTOB;
e Mukpornpenapats! (Ha0op);
o CoeIMHUTENIbHBIE IPOBO/IA, IPOrPAMMHOE 00eCTIeueHHE, METOINYECKHIE YKA3aHUS;

KOMILJIEKT IOCYAbI 1 OBOPYAOBAHMUA /11 YHEHUYECKHUX OIIBITOB

e [IITaTuBsI TabopaTOPHBbIE XUMUYECKHUE:
KanennapHo-reMaTudeckoe IiiaHupoOBaHue

No Hara Tema ypoka dopma Buabi yueonoii HUcnoab3oBanue
n/ (3aHsATHSN) OpraHusan AesiTeJIbHOCTH JIa0OpPaTOPHOIO U
oo | @ax UM YPOKa uudposoro

aH T (3aHaATHA) odopynoBanust
neHTpa «Touka
pocrta»
BBenenue — 54
1 BBonHBII HHCTPYKTaXK Ypok - 3HaKOMCTBO C Hudposas
o Th npu Oecena MHCTPYKTAKEM I10 naboparopus 1o
NPOBEACHUU Th OuoJI0rHH
1abopaTOpPHBIX PaboT.
[TpubGops! mis
Hay4HbIX
HCCIIEIOBAHU,
n1abopaTopHoe
obopyioBaHue
2 HcTopus Ypok - 3HAKOMCTBO C Hudposas
MHUKPOCKOITUPOBaHUs. | jJabopaTtopu | 1a00paTOpHBIM naboparopus 1o
o 000pyI0BaHUEM U Ouooruu.
3HAKOMCTBO C
. MpaBUJIAMU UX JlaGopaTopHoe
YCTPOHCTEOM MCIIOJIb30BaHUS o0opyaoBaHue
MHUKPOCKOIIA.

JL.P. Nel. Kakwue




YacTH B MUKPOCKOIIE
riaBHEBIE. ... U niug
YEero MUKpPOCKOITY
3EpKaJo U
peBoJibBep?
YerpoiicTBo
MHUKPOCKOIIA.

JLP. No2. Yto Takoe
MUKpoIpenapar u
KakK ero
paccMoTpeTh?
[IpaBuia paboThl €
MUKPOCKOIIOM.

JL.P. Ne3. Kak
IPEBPATUTh MyXY B
cioua?

Ormpenenenue
yBEJIUYEHUS
MHUKPOCKOIIA.
P.T'yk — Ypok - [ToBTOpsitoT mpaBuna | JlabopaTtopHoe
MIEPBOOTKPHIBATEIb MIPAKTUKYM | pabOTHI C o0opyaoBaHue.
KJIETKH. MHUKPOCKOIIOM. Mukpockornbl
Bemounsstor JI.P.Ne
4. Yro yBuzen B
Mukpockorn Pobept
I'yk?
PaccmarpuBanue
cpe3a IpoOKH.
OTKpBITHE MUKPOMHpPA Ypox - [ToBTopstor mpasuiia | JlaboparopHoe
JleBeHrykom MPAaKTUKyM | paboThI C o0opyaoBaHuUeE.
MUKPOCKOIIOM. Mukpockons!
Brmonnstor JI.P.Ne
5. Urto yBumen
JleBeHryk B Kare
BOJBI?
[IyremecTBue B
KaIlJIto BOJBI.
OceHHsIs SKCKYpCHSL: Ypok - 3HaKOMCTBO C Hudposoit
«IIyremecrBue B IKCKypcusi | (heHOIOrMYeCKUMU MHUKPOCKOII.
OpUPOY C OMHOKIIEM W3MEHEHUSIMHU B
JlaGopatopHoe
1 MUKPOCKOIIOM) IpUpoJe C
HacTyIUICHUEM 00opynoBaHue.
OCEHH. bunokmu
B mupe HeBUAMMOK. — 4 4
IlyremecrBue B Ypox - Bemonssior JL.P. Ne | Hudposoii
MHUKPOKOCMOC. naboparopu | 6. Uto Oynert, ecnu MHUKPOCKOII
P Yyail OCTaBUTh B
JlaGoparopHoe

3aBapOYHOM
JaHUKE?




[Ipurorosnenue o0opy0BaHueE.
CEHHOTO HacTos,
paccMaTpuBaHue
CEHHOM MAJIOYKHU.
7 Crpoenue u Ypox - Bemonnstor JI.P. Hudposoii
pa3zHooOpasue naboparopu | Ne7. MUKPOCKOII
Oakrepuii o Ilo3HakoMbTECH, Ta60paToDHOE
KapTodenpHas 060 pI[OBEHI/Ie
najiouka. py )
PaccmarpuBanue
JIBMKCHUS
OakTepuu.
8 3nauenue OakTepuii B | Yok - Bemonnstor JI.P. No | [Hudposoit
pupojie nabopatopu | 9. 3auem y ropoxa MHUKPOCKOIT
s Ha KOPHSX
KJIy6epHI)KI/I‘7 JlaGopaTopHoe
) 000pyI0BaHUE.
PaccmarpuBanue
KJIyOE€HBKOB Ha
KOpHSX 0000BBIX.
9 3HaueHue Oakrepuil B | Ypok - Bemonusror JI.P. Ne | Hudposoii
KHU3HH YeJIOBEKa naboparopu | 8. Uro Oyzner, ecnu | MEKPOCKOII
s OCTaBUTh MONIOKO B | o 0
TEMIOM MecTe? 060 P OBZHHC
PaccmarpuBanue Py ’
MOJIOYHOKHCITBIX
OakTepuil.
JI.P. Ne10. 3auem
HaJ10 YUCTUTH 3yObI?
PaccmarprBanue
3yOHOTrO HanéTa.
B napcrBe pacrennii — 13 4
10 Y nuBuTENBHBIE Vpoxk - Beimonusitor JLLP. Hudposoii
pacTeHus maboparopu | Nell. Kakoe camoe | MuKpockon
q MaJIeHbKOE
JlaGopatopHoe
IBETKOBOE PAcTEeHHUE |
BaHHE.
MoxeT npespatuts | 00 OPYAO ©
03epo B 60110TO?
11 [TyremectBue B VYpok - Boinonustor JLLP. Hudposoii
KJIETKY pacTeHui nabopatopu | 12. O uém moxer MHKPOCKOTI
A acckaszarb
EaJmHCHepH;I‘? JlaGopatopHoe
' 000pyI0BaHUE.
N3yuenne ctpoenus
KJICTKH pacTeHUH.
12 Munn — Ypok - Bemomnssor JILP. Hudposoii
uccienoBanue: «Kro | ma6oparopu | Nel3 Ilouemy y MHUKPOCKOTI
ACKpacHJI MU s TepaHu JIUCT
packp MAp parH J JlaGopaTopHoe
pacTeHui? 3eJI€HbIN, a oBopy oBaHHe

JIETIECTKU KPacHBIE.
N3ydenue nmactua




noa MUKPOCKOIIOM.

13 Munu — VYpoxk - Bemonssor JILP. Hudposoii
HCCIIEIOBAHUE: naboparopu | Nel4.ITlouemy apOy3 | MHKpPOCKOIT
«IToyemy BKyC MJI0/10B o CIIaJIKUi, a JINMOH
. . JlaboparopHoe
U SITOJ] pa3HBIN?» KHCITBIN.
obopyioBaHHE.
PaccmatpuBanue
BaKyOJIeH C
KJIETOYHBIM COKOM.
14 MuHu —ucciea0BaHuE; VYpok - Beimosnustor JI.P. [Hudposoit
Onpenenenue naboparopu | Nel5. Kak MHUKPOCKOIT
coJiepyKaHus Kpaxmasia o 00HapYKHUTb
P P 24 9 JlabopaTopHoe
B IIPOYKTaxX Kpaxmai’
o0opyaoBaHue.
MIATAHUSD. PaccmarpuBanue
KpaxMaJbHbIX 3¢peH
B KJIETKaxX
KapTodens.
15 Taitnel nmucra Ypok - Bemounnsor JI.P. Hudposoit
pacTeHui naboparopu | Nel6. [louemy MHUKPOCKOIT
P Kpanusa *xKETcs, a
P o JTaGoparopHoe
repaHb MaxHeT?
o0opyioBaHHUE.
PaccmatpuBanue
BOJIOCKOB
snuaepMuca
pacTeHuil.
16 Kopenb Ypok - Beimonusitor JLLP. Hudposoii
naboparopu | Nel7. MHUKPOCKOIT
o
[Toyemy KopHU JlaGopatopHoe
pacTeHuit o0opyi0BaHue.
BCACBIBAIOT TaK
MHOTO BOJIBI?
KopneBsle Bostocku
10/ MUKPOCKOIIOM.
3adyeM KOpHIO
YEeXJIUK?
17 Tpancnopt BelecTs B VYpox - Beinonusitor JLLP. Hudposoii
pacTeHuu naboparopu | Nel8. IToueMy Boga | MHKpOCKOTI
P crocoOHa JBUTATLCS
o JlaGopatopHoe
10 IPEBECUHE! 5
000pyAOBaHUE.
N3yuenne Py
MHUKpOTpernapaToB
JPEBECUHBI Pa3HBIX
pacTeHui.
18 3UMHSS DKCKYPCHS VYpok - 3umnsis skckypeust: | Ludposoit




skckypeust | HoBoronmHss ckaska. | MUKpPOCKOI
CHEXHUHKU U
JlaGoparopHoe
JBJAUHKH MO
o0opyaoBaHue.
MHUKPOCKOTIOM.
BripamuBaem u
CMOTPUM
KPUCTAILJIBL.
19 3HaueHue u Ypok - Boinonustor JILP. Hudposoii
MHOTOO0Opa3ue naboparopu | Nel9 . Kto nzobpén | Mukpockon
acTeHuM s oymary? H3yuenue
p ymary= ¥sy JlaGopaTopHoe
OCHHBIX THE3M U
obopyioBaHHE.
Oymaru 1oy
MHUKPOCKOTIOM.
[Touemy kapanpai
nUmIeT mo oymare?
20 [lyTremectBue B Ypox - Brmonnstor JI.P. Hudposoit
MOJABOIHBINA MUD. naboparopu | Ne21. [Touemy MHUKPOCKOIT
o MO3EJICHEIN CTeHKH
JlabopaTopHoe
aKBapuyma u
o o0opyioBaHUE.
CTBOJIBI IEPEBHEB’?
N3yuenne
OJTHOKJIETOYHBIX
BOJIOPOCIICH.
21 Bonopocmu Ypok - BeimomnHstor udposoii
naboparopu | JI.P.Ne22. MHUKPOCKOIT
o
Uewm obOpazoBana JlaGopaTopHoe
tuHa? Cnimporupa o0opy10BaHue.
I0JT MUKPOCKOTIOM.
22 Munn - Ypox - Bemonnstor JI.P. Hudposoit
HCCIIEIOBAHUE: nabopatopu | Ne20. ITouemy XBosi | MUKpPOCKOTT
. i 3UMOM HE
«ManeHbKoil enouke 0 JlaGopatopHoe
. 3aMep3aer’
XOJIOZHO 3UMOI?» " o0opyi0BaHue.
3y4EeHHUE CTPOCHHSI
XBOHW Ha
MUKpOIIpernapare.
23 PasmHoOXeHune VYpox - Beinonnstor JLLP. Hudposoii
pacTeHni naboparopu | Ne23. MHKPOCKOII
o
I'ne uckarp JlaGopatopHoe
3apOJIbIII Y o0opyI0BaHueE.
pacTeHuii?

N3yuenue ctpoenus
CEMSH 10
MHUKpOTpenaparam.




24 WntennekryansHas | Ypok-3auer | O600maoT
urpa «TalHbl [IOJy4YECHHBIE
pacTeHHi» 3HaHUS, BBITIOIHSIOT
TECTOBBIC 3aaHUS
B napcrBe rpudos- 11 4
25 YPpok 3aHMMATENBHON Ypox - 3HAKOMSATCSA C Hudposoii
MHUKOJIOTHH. JEKIHS [apCTBOM I'puOOB, MHKPOCKOTI
HayKON
Y JlabopaTopHoe
«MUKOJIOTUSD)
o0opyaoBaHue.
26 Taitubl rpudOB Ypox - Brmonnsitor [Hudposoit
npaktukym | JI.P.Ne24 U3 gero MHUKPOCKOII
rpub coctout?
P JlaGopaTopHoe
PaccmarpuBanue
o0opyaoBaHUe.
cpe3oB rpuda 1noa
A2100)7 071
MHKPOCKOIIOM.
27 Crpoenwue rpudoB VYpoxk - Bemonnasor JI.P. Hudposoii
nabopatopu | Ne25 3auem rpuly MHUKPOCKOIT
o IUTACTUHKH U
N JlaGopaTopHoe
TpyOOUKH?
o0opyaoBaHue.
N3ydenue cpesa
IIISIKY IUI010BOTO
Tesa rpuoa.
28 MHuoroo6pasue u Ypok - Boinonusitor JILP. Hudposoii
3HaueHue rpudoB npaktukym | Ne26 [Touemy MHUKPOCKOII
OBOIIIY THUTh
o JlaGopatopHoe
HaunHaT? Korna
obopyioBaHuUE.
poca ObIBaeT
MYYHHUCTOM?
N3yuenne
MOPAKEHHBIX
IrpUOKOBBIMU
3a00JeBaHUAMU
pacTeHui.
29 3HavyeHne TpruodoB B Vpoxk - Bemonasror JI.P. JlaGoparopHoe
IpupoJIe naboparopu | Ne27 Uro Takoe obopyioBaHue
o ieceHb? M3yuenne
Hudposas
pa3HBIX BHJIOB
naboparopus 1o
TIJIECEHHU.
Ouoaorun
30 3HayeHne TpruOOB B VYpoxk - Bemomnnasror JI.P. Hudposoii
JKU3HH YE€JI0BEKA npaktukym | Ne28 Uro MHKPOCKOII
MIPOUCXOTUT C
P JlaGopatopHoe
TECTOM, KOT/Ia Ty/1a
obopyioBaHue.
JPOKKH
N00aBIAIOT?
N3yuenne
MTOYKOBAHHS

JPOKIKEN.




31 Tuxas oxota Ypok - Boinonusitor JLP. Hudposoii
npaktukym | Ne29 Ilouemy MHUKPOCKOII
HeJIb3s1 BBIPE3aTh
CBOE UM Ha JepeBe?
N3ydenue
IUIOZI0BOTO Tea
rpuba — TpyTOBHKA,
paccMaTpuBaHHE €ro
CIIOp 0.
MHUKPOCKOTIOM

JlabopaTopHoe
o0opyaoBaHue.

32 Becennsist akckypcust Ypok - PaccMmaTpuBaroT Hudposoit
OKCKYpCHUs moa MUKPOCKOIIOM MUKPOCKOII
CTPOEHHE TIOYEK,
4qaCTHu IIBCTKA,
MBUIBILY,
HOACUYUTBHIBAKOT
TOJIMYHBIC KOJIbIIA B
APCBCCHUHC.

JlabopaTopHoe
o0opyaoBaHue.

33 3amura Ypok - [IpencraBastor

MH(OPMaLIMOHHBIX KOH(EepeHI | pe3yIbTaThl CBOCH
IIPOEKTOB ust NESTEIbHOCTH.

3alMIaT NPOEKTHI

34 Peseps

35

Ouenka 0ocmuiiceHuit naaHupyemsix pe3yibmamos yce0eHus Kypca
Jlnst OTCNIeKMBaHUS Pe3yJIbTATUBHOCTH 00pa3oBaTeIbHOro mpouecca mo mnporpamme «IIpakTukym no
OMOJIOTUWY MCTIONB3YIOTCS CIESIYFOIINE BUIBI KOHTPOJIIS:
- TIpeJBApUTEIBHBIN KOHTPOJb (NMPOBEpKA 3HAHWHM yYaluxcs Ha HAYaJIbHOM 3Tare OCBOCHUS
MPOTPaMMBI) - BXOJTHOE TECTUPOBAHHE;
- TeKyIIUH KOHTPOJIB (B TEUEHUE BCETO CPOKA PEATM3AINU IIPOTPAMMBI);
- UTOTOBBIN KOHTPOJIb (3aKITIOYUTEIbHAS IPOBEPKA 3HAHUHM, YMEHHUH, HABBIKOB 110 HTOTaM pean3aluu
IIPOrPaMMBl).

®opmMbI aTTECTALUH
- camocTosiTeNbHas paboTa;
- TECTUPOBAHUE;
- TBOPYECKHE OTYETHI;
- y4acTHe B TBOPUECKUX KOHKYPCAX MO0 OMOJIOTHH;
- IPE3SHTAIUS | 3aIlIUTa MPOEKTA.
Texywuii KOHMPOL:
dopmamMu KOHTPOJISI YCBOCHUS y4eOHOTO MaTepralia mpoTrpaMMBbI SIBIISTFOTCSI OTYETHI 110 TPAKTHIECKAM
paboTaM, TBOpuecKue paboThl, BHICTYIUIEHUS! HA CEMMHApax, CO3JaHUE MPE3EHTAlUU 0 TeMe U T. 1.
OOyuaromuecss BBIONHSIOT 3alaHusl B HWHIWBUAYAIbHOM TEMIIe, COTPYJHHYAs C TIEIaroroM.
BrimonHeHne MpOEKTOB CO3JAeT CHUTYalMio, MO3BOJISIONIYI0 pealu30BaTh TBOPUECKUE CHIIBI,
o0ecreunTh BBIPAOOTKY JTMYHOCTHOTO 3HAHHSI, COOCTBEHHOTO MHEHHS, CBOETO CTHJIS JIESTEIHHOCTH.
Bxutouenne o0ydaroniuxcsi B peabHYI0 TBOPUYECKYIO JAEATENbHOCTb, MPHUBIEKAIONIYI0 HOBU3HOU U
HEOOBIYHOCTBIO  SIBIIIETCSI CTUMYJIOM DPa3BUTHS [O3HABAaTENbHOTO wWHTepeca. OTHOBPEMEHHO
Pa3BUBAIOTCS CIIOCOOHOCTH BBIABIATH NMPOOJIEMBI M paspemiaTh BO3HUKarolue mpoTuBopeuus. [lo
OKOHYAaHWHU KaXKOW TEMBI TPOBOJHUTCS WTOTOBOE 3aHATHE B BHUJEC TEMATHYECKOTO TECTUPOBAHWS.
HToroBas arrecTanus NpeaycMaTpuBaeT BhIIIOJHEHHE HHANBUIYAIBHOTO MIPOEKTA.




