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JOINOJIHUTEJIbHASA
OBIIEOBPA3OBATEJ/IbBHASA
OBILIEPA3BHUBAIOIIASA ITPOT'PAMMA
€CTeCTBEHHOHAYYHOM HANPABJIEHHOCTH

«IOHBIA UccIea0BaATeIb »

TOYKA POCTA

Bo3pact ob0yuarommxcs: 11-15 ner

Cpok peanuszanuu nporpammsl: 1 rog

ABTOpP-COCTABHTE/Ib IPOrPaMMBbI:

y4yuTeab OHOJIOTHH
BBICIIAS KBAJM(PUKALUOHHAS KATEropust
Tpyonuxkosa Hatanus UBaHoBHa

IMosicuuTeIbHAA 3aIHCKA



B mnacrosimee Bpemsi Ouonorudeckoe oOpa3zoBaHHME IPEAINONIaraeT HE TOJIBKO YCBOCHHUE
OTIPENIEIEHHOTO TEOPETUYECKOTO MaTepuaia, HO M OBJaJeBaHHE IPAKTUYECKUMHU HaBBIKAMHU,
TaKUMH Kak paboTa C COBPEMEHHBIM OOOpYZOBAaHHEM, BBIMOJHEHUE JIAOOPATOPHBIX U
NPaKTUYECKUX paboT ¢ TPUMEHEHHWEM STOro O0OpYZOBaHUS, O(POPMIICHHE NPAKTUICCKUX
Pe3yIbTATOB UCCIIEOBATEIBCKOM IEATETBHOCTH.

Pabouas nmporpamma BHEYpOUHOH AEATEILHOCTH IS 5- 7 KIacCOB COCTABIICHA B COOTBETCTBUU C
tpeboBanussmMu PI'OC u yuyéToM HOPMAaTHUBHO- IIPABOBBIX JTOKYMEHTOB:

o @enepanbHbIM 3aKOHOM 0T 29.12.2012 1. Ne 273-®D3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny;

e [Ipuka3om Munucrepcra oOpasoBanus u Hayku PO ot 9.11.2018 1. Ne 196 «O6
YTBEP)KJICHUHU TOPsIIKa OPraHU3alluK U OCYILECTBIECHHS 00pa30BaTEIbHOM AesITeIbHOCTH
0 JIOTIOJTHUTEIBHBIM 0011e00pa30BaTeIbHBIM IPOrpaMMam»;

e [locranoBnenuem ['maBHoro rocynapcrseHHoro Bpada PO ot 28.09.2020 r. Ne28 « O6
yTrBepxacHUN caHuTapHbIX npasuil CII 2.4.3648-20 «CaHnTapHO- 2NINIEMHOJIOTHUYECKHE
TpeOOBaHUS K OpraHU3aIisIM BOCTIUTAHUS U O0YUYEHHS, OT/AbIXA U 03I0POBIICHUS IeTel 1
MOJIOZIEKINY,;

o KoHuemnmueit pa3BUTHs JOMOIHUTEILHOTO 00pa30BaHus A€TeH, YTBEPKICHHOM
pacnopsbkeHueM npaButenbcTBa Poccutickoit @enepanuu ot 4.09.2014 r. Nel726-p;

e [lucekmom Muno6puayku P® ot 18.11.2015 Ne 09-3242 «O nanpaBieHuud uHGopManum»
(BMecTe MeToanueckre peKOMEHIAIMH 110 TPOSKTUPOBAHUIO JOTIOTHUTEIHHBIX
o0IIepa3BUBAIOIINX IPOrpaMM) U JPYTHX HOPMATHUBHBIX IOKYyMEHTOB;

YpoBeHb 0CBOeHHS TPOrPaMMBbI — 0a30BBIil.

HanpagBjieHHOCTH IPOrpaMMBbl.

HomonHuTenbHass ~ oOmeoOpa3oBarenbHas ~ MpOrpaMMa  UMEET  eCTECTBCHHOHAYUYHYIO
HAIPaBJICHHOCTh M OPHUEHTHUPOBAaHA Ha NPUOOPETEHHE 3HAHUK IO pas3jeiaM OHOJOTHH —
MUKpOOHOJIOTHH, OOTaHWKE ; Ha Pa3BUTHE MPAKTUYCCKUX YMEHHI M HABHIKOB; HANpBICHA HA
dbopMUpOBaHHE HWHTEpeca K  ONBITHOM, JKCIEPUMEHTAJIbHOH MW  HMCCICI0BATEIbCKOM
NESATEILHOCTH, KOTOpPBIE CIOCOOCTBYIOT —TIO3HABATEIBHOW ¥ TBOPYECKOW aKTHBHOCTH
oOydJaronuxcs.

AKTyaJbHOCTH MPOrPaMMBI.

AKTyalbHOCTh NMPOrPaMMBI 3aKIIIOYACTCS B TOM, UTO €€ peaiau3auus IpeanosaraeT padboTy ¢
COBpPEMEHHBIM 000pynoBaHueM. lIIkoTpHUKaM TPENCTONT HE TOJIBKO N3ydaTh OMOJIOTHUECKHE
OOBEKTHI M SIBJICHUS C TOMOUIBIO 3TOTO O0OPYHOBaHUS, HO M O(QOPMIIATH OTUYETHI O CBOEH
paboTe, B TOM YHUCIIE U C IMOMOIIBI0 TAKUM XOPOIIO 3HAKOMBIE UM MPUEMOB, KaK CO3/1aHHE
BUJICOPOJIMKOB U BUJCOKIIHUIIOB, Pa3MEIICHHUE PE3yJIbTATOB HCCIEJOBAaHUN Ha CIELHUAIbHOM
cTpaHuuKe B corcersix. [lIkoapHUKaM MpeacTOUT MONpoOOBaTh ceOs B POIIU TOMYIISIPH3aTOPOB
OMOJIOTMYECKUX UCCIIEIOBAHUH.

OTIMYNTETbHON 0CO0EHHOCTHIO MPOrPaMMBI SIBJISIETCS TO, UTO B X0JIe €€ peanu3anuy Oyaer

3aJieficTBOBaHO 000pyA0BaHuE « TOUKH POCTay , JIEKTPOHHBIE MUKPOCKOIIBI, @ TAK)KE aKTUBHAs
JeSITEeNIbHOCTD B COIICETSIX.

IMexarornyeckas nejiecooopa3sHoOCTb NPOrPaMMBbl.
B yueOHoM mnane Ha mpeameT «buonorus» orBeneHo Bcero 1 yac B Hepemto B 5-7 Kiaccax, u4To
JaeT BO3MOKHOCTH C()OPMHUPOBATH y 00YUAIOIIMXCS TOJIBKO 0a30BBIE 3HAHUS IO TIPEIMETY.



B TO e BpeMs 3TOT BO3pacT XapaKTepH3yeTcs TeM, UTO y peOsT eulé He yracia
M0003HATENFHOCTD M JKaXK/1a OTKpBITHA. HeoOXxoaumo nepeBecTu €€ 3 macCUBHOM (hasbl,
KOTOPYIO UM HaBsI3bIBAa€T MHTEPHET, Uepe3 00bIUHOE Co3epliaHne HEOOIBbIINX BUCOPOIUKOB, K
aKTUBHOMY — CO3JIJaHUIO BUJCOKOHTEHTA C 3aHATUN OMOJIOTHYECKHUX KPYKKOB. ITO MoOyX1aeT
MOJIPOCTKOB K aKTUBHOMY JIEHCTBUIO. bronornyeckue 3HaHus IepecTaroT ObITh (OopMabHON
teopueil. OHM 1pHu TakoM (popmate 00yueHUs! BIIUCHIBAIOTCS B MPUBBIYHBIN yKIIa]
COBPEMEHHOTO peOeHKa.

[IporpaMma  crmocoOCTBYyeT  O3HAaKOMJIGHHIO C  OpraHM3aliedl  KOJJIEKTUBHOTO U
WHANBUAYATbHOTO HCCIENOBaHUs, OOY4YeHHIO B JIGHCTBUH, TMO3BOJIIET UEpelOBaTh
KOJUIEKTUBHYIO M WHAMBHUAYAJIbHYIO JEATEIbHOCTh. TeopeTHuecKuil mMaTepuan BKIIOYAeT B
ce0s1 BOIIPOCHI, KacaloIINecss OCHOB MPOEKTHO-UCCIICA0BATENILCKOM e TeTbHOCTH, 3HAKOMCTBA
CO CTPYKTYpO# pabOTHI.

Anpecat nporpamMmsl, ycJoBus Habopa.

IIporpamMma npenHazHadeHa 1uist aeteit 11-14 ner. Hanonusemocts rpynmsl - 14 yenosek.
VYcnoBust Habopa — MPUHUMAKOTCA BCE JKenarolye. PekoMeH10BaHO MOcemaTh TpyIy
y4YalIumMcsl, MPOSIBIISIOIINM UHTEPEC K KUBOU IPUPOJIE, PACTEHUSM, )KUBOTHBIM, TEM, KOT'O
MHTEPECYIOT BOIPOCHI OXPAHbI MPUPOBI POJHOTO Kpasi.

O0beM M cpok peajM3aly NPOrpaMMbl
O06wem nporpammsl — 34 yaca

Cpok peanuszanuy nporpammel — 1 rox
VYuebHas Harpy3ka — 1 yac B HeJenio.

®opma 00yyeHHs — OUHASA.

Oco0eHHOCTH OpraHU3aluy 00Pa30BaTEJIBLHOIO MpoLecca.
[Iporpamma siBIsIETCSl TPAAUIIMOHHON U TIPEJICTABIISIET COOOH JIMHEHHYTO MTOCIIEA0BATEILHOCTh
OCBOCHHUS COJICPKAHUS B TEUCHHE OJTHOTO Toa 00yUueHHUs.

Opzanuzayuonnsie popmol 00yuenus.
[Ipu npoBeneHnn 3aHATUN UCTIONIB3YIOTCS CAeAyOmue (HOPMBI padOTHI:
® uHOUBUOyaIbLHASA hopma 0OyueHus TIoJIpa3yMeBaeT B3aUMOICHCTBHE MPENogaBaTes C
OJTHUM YUCHUKOM.
e cpynnosas opma ydammecs pabOTAIOT B TPYIIAX, CO3aBAEMBIX Ha pPa3IHYHBIX
OCHOBAX.
e  ®@poumanvhaa ¢opma TpeanonaraeT padoTy mpenojaBaTeNs Ccpa3y CO BCEMHU
YYaIIUMHUCS B €TUHOM TEMIIE B C OOIIUMH 3aJla4aMHu.
o Komnnexmusnasi ¢opma  OoTAHYaeTCs OT (QPOHTAIBLHOM TEeM, 4YTO YydYalluecs
paccMaTpuBalOTCS KaK IEJOCTHBIA KOJUIGKTHB CO CBOMMH  OCOOCHHOCTSIMHU
B3aMMOJICICTBHSI.
e [lpu nappom o06yyeHuu OCHOBHOE B3aUMOJICHCTBHE TMPOUCXOIUT MEXIY JBYMS
YYCHUKAMH.

Bunpl 3aHsaTHI (B 3aBUCUMOCTH OT L€ 3aHATHUS U €r0 TEMBbI), BKJIOUasi ydeOHbIe 3aHATHS,
HaIlpaBJICHHBIEC HA IIPOBEJCHUE TEKYLIETO KOHTPOJIS OCBOCHUS IIPOrPAMMBI U CO3/IaHUE
BHJICONIPOTYKTOB I1OCJIE€ KAYKIOTO 3aHATHS:
e  MMUHHU-JIEKIIUU — U3JI0KEHHUE MPEToAaBaTesieM NpeAMEeTHON HHPOpMaIUH.
o CemuHapsl — 3apaHee MOATOTOBJIECHHBIE COOOIIECHUS, BEICTYIUICHHE U 00CYXKICHHE
e Jluckyccuu — MOCTaHOBKA CIIOPHBIX BOIIPOCOB, OTPAOOTKA YMEHUSI OTCTauBaTh U
apryMEHTHPOBATh CBOIO TOUKY 3PEHMSL.



L4 HPCSCHTaI_II/IH — HY6J'II/I‘IHO€ MMpeaACTaBJICHHUC onpez[enéHHoﬁ TEMbI UJIKM BUACOIIPOAYKTA, B

TOM YHUCJIC B COLICECTAX

e 3amura npoekTa — 000CHOBaHME U MPEICTaBICHNUE MPOJEIaHHON paboThI
e Kpyraslii cton — HedhopmanbHOE 00CyXIeHUE BRIOPAHHON TEMAaTUKH
e Mosrosas aTaka — pelICeHHe HECTAHIAPTHBIX 3a]1a4 B KOJUIEKTUBE

e PoneBsle Urpsl — npeasiokeHne peOEHKy TeCTBOBATh B KAOii- JTMOO POJH B

MOJIETTUPYEMON CUTYallun

Pesrcum 3anamuii-

[TpoaOmKUTENBHOCTD OHOTO aKaAeMUYECKOTO Yaca - 40 MUH.

OO0111e€ KOJIMYECTBO YaCOB B HEJEIO — 1 dac.
3ansTus npoBoaarcs 1 pa3 B Henento 1o 1 gacy.

Leapb u 3a1a4u MporpaMmel

Less: popmupoBanue y 00y4aromuxcs TIy00Koro H yCTOHYMBOTO HHTEpECca K MUPY JKUBOM
HIPUPOIBI, TPHOOPETEHNE HEOOXOIUMBIX TPAKTUYECKUX YMEHHUI U HABBIKOB IPOBEJCHUS
HKCIIEPUMEHTOB, OCHOB HCCJIEIOBATEIBCKON IEATEIIEHOCTH, HABBIKOB My OIMYHOTO

MIPeJICTaBJICHUSI PE3yJIbTaTOB CBOEH PabOTHI
Sagaum:
Oo0yuarompue:

- pacuIupeHne Kpyrozopa o0y4yarommxcs;

- paCcinpCHUC 1 yTJ'Iy6J'IeHI/Ie 3HaHUI 06yqalom1/1xc51 110 OBJIAACHHUIO OCHOBaAMH METOA0B
IMMO3HAaHHA, XapaKTECPHBIX AJId CCTCCTBCHHBIX HAYK (Ha6J'IIOJIeHI/IC, CpaBHCHHE, DKCIICPUMCHT,

U3MEPEHNE);

- 00y4YeHHEe CO3/JTaHIIO HOBBIX MPOTYKTOB HA OCHOBE UMEIOIINXCS 3HAHUI

- o0yueHue npuémam npeacTaBiIeHUs: HHQOpMaLny;

- TOJArOTOBKAa 00YYaIOLIUXCsl, OPUEHTUPOBAHHBIX Ha OMOJIOTHYECKU TPOdUITH
00y4yeHHs, K YCBOCHHIO MaTepHasia MOBBIIICHHOTO YPOBHS CI0XKHOCTH MO XMUMHUHU.

PasBuBaromue:

- pa3BUTHUC YMGHI/Iﬁ " HAaBBIKOB ITPOCKTHO - PICCJ'ICI[OB&TGJ'II)CKOﬁ JACATCIIbHOCTH,
- Pa3BUTHUC TBOPUCCKHUX CIIOCOOHOCTEH U YMCHI/Iﬁ ydaluxcs CaMOCTOATCIIBHO

prOoOpeTaTh U MPUMEHSITH 3HAHUS HA IPAKTUKE;

- pa3BUTHE YMEHUH MyOJUYHO MPEJICTABIATH MHTEPECHl CBOEH pabOTHI.

BocnurareabHble:
- BOCIIUTAHUE YKOJIOTTICCKOMN I'paMOTHOCTH,

- BOCIIMTAHUC SMOUOHAJIBHO- HECHHOCTHOT'O OTHOLICHHWA K OKPYXKAIOIIEMy MUPY,
- BOCIIMTaHHC yMeHI/Iﬁ pa60TaTL B KOJUICKTHUBC, OTBCYUATH 3a YCIICX 06LI.[€FO Acla.

Conep:xaHue y4eOHOro MmjiaHa.

TeMaTuyeckoe NIAaHKPOBaHUeE.

Ha3zBanue pa3gesa

KoaudecTBO 4acoB

(I)OpMI)I KOHTPOJIA

BCE | TeO | MPAKTH
ro | pusi| Ka

JlabopaTropus ycnexa.

3 3 0

BxomHoe
MMAarHOCTUYECKOE
cobecenoBanne

BpogHoe 3aHsTHE. 3HAKOMCTBO C IJIaHOM pa6OTI:>I




KpYKKa.

buosornyeckas abopaTopusi, IpaBmia pabOThl B HEH.
Ob6opyaoBaHre OMOJIOTHYECKOH JIA0OpATOPHUH.

O6opynoBanne « Touku Pocta». [lpaBuna TexHuku
0e30macHOCTH IpU paboTe B 1a00paTOPHH.

Mup nox MUKpOCKOIOM

17

13

JlaGopaTopHbIe

Metonpl u3ydeHHs OHUOIIOTMYECKUX OOBEKTOB.
YBenTMUUTENbHBIC TPUOOPHI.
Mukpockon. YcTpoHCTBO MHUKPOCKONA, IMPABUIIA
paboThI C HUM.
Jlaboparopras padota Ne 1: «YcTpoitcTBO
MUKPOCKOIIa».

a0oThBI C
MHUKPOCKOITOM, OTYET
0 pabore,
CaMOCTOATEIbLHAS
pabora, co3maHue
Mpe3eHTAINH U
BHJICOPOJTUKA

DNEKTPOHHBI MUKPOCKOII, €r0 0OCOOCHHOCTH.
Co3nanne BHICOPOJIMKA « Y CTPOMCTBO MUKPOCKOTIA

KieTka: cTpoeHue, cocTaB, CBOMCTBA.
Mukponpenaparsl. MeTO bl IPUTOTOBIICHUS U
M3y4YeHHE MTPETapaToB «KHUBas KIETKa», « BPEMEHHbII
MUKponpenapat «(QpUKCUpOBaHHBIA MUKpOIpenapaT.
Jlaboparopnas pabota Ne 2: «3roroBienue
BPEMEHHOI'0 MUKpOIIpenapara

KneTtku pacrenuii noq Mukpockonom. M3rorosienue
MUKpoIpenaparoB 1 ux uzydenue. CosmaHue
BUEOpOJIMKa « MUKponpenapaTy.

3yueHne pacTuTeNbHON KiIeTKH. [Ipurorosienne
[pernapaTa KOKUIBI TyKa, MAKOTH IUIOZ0B TOMATA,
s10110Ka, KapTo(dhens U UX U3yYyeHHE T0J] MUKPOCKOIIOM.
JTa6opatopubie paboTei:Ne 3, 4 «IIpurotoBienue
[pernapaTa KOKUIBI TyKa, MAKOTH IUIOZ0B TOMATa,
PAOUHBI U UX M3YUYEHHE TIO] MUKPOCKOIIOM)

JlaGoparopHas pabora «IIpuroroBnenue
MUKporpenapara kaprodens, si010ka U UX H3yUYCHHE
[10J MUKPOCKOIIOM.

Co3nanue Buueopoinka « KieTku pacTteHuil mojy
MUKPOCKOTTOTIOM)

bakTepuu 1 rpulObI O MO MUKPOCKOTIOM.
[IpuroToBieHNEe CEHHOTO HACTOS, BhIpAIlIUBAHNE
KYJIbTYpbl CCHHOM MAJIOUKU U U3y4YEHHE €€ MO/
Mukpockorom. JlaboparopHas pabora Ne 5
«BpIpaluBaHue KyJbTypbl CECHHOM MaIOYKU U
M3yuyeHue e€ 10l MUKPOCKOIIOMY.

Co3nanue BUICOPOJIMKA « 3HAKOMBTECH, KHBas
OaKTepUs.

[IpuroToBieHNe MUKpOIIpenapaTa IpoAcKen u
M3y4EeHHE €ro 0]l MUKPOCKOIIoM. BrlpamuBanue
[JIECEHU U U3yUEHUE €€ M0 MUKPOCKOIIOM.
Jlaboparopubie paboTel Ne 6: «IIpurorosnenue
MUKpoIIpenapara ApokKel U U3yUeHHE €ro Moj
MUKPOCKOIIOMY,

Jlaboparopublie paboThl «BrIpaniiBaHue MIeCHEBBIX




rpuboBy, «l3yueHue CTpOeHUs IIECHEBBIX IPUOOB
101 MUKpOCKoTioM» .KynbTypanbHbie U pU3H0I0rO0-
OMOXMMHUYECKHE CBOMCTBA MUKPOOPTIaHU3MOB.

Coznanme BuaeoponukoB « Ilnecenr ObiBaeT
azHas» U « CeMenKa IpOXOKe.

Koxonnu MHUKPOOPTaHU3MOB. MeTtonpl
BbIpalllBaHUS Hu W3y4YEeHUs KOJIOHHUH
MHKPOOPTaHU3MOB. IIurareapHble cpeasl IS

BBIpALIUBAHUS ~ MUKpPOOPraHU3MOB.  BrIpamuBanue
KOJIOHUH M U3y4YeHHE UX IO MHKPOCKOIIOM.
JlaGopatopHast pabora Ne 9: «BeipanuBanue KOJIOHHUH
1 M3YYEHHE MX O] MUKPOCKOIIOMY. «

[llkosa  mog  MHUKPOCKOIIOM. [TpurorosneHwue
MUTATEIbHOMN Cpenbl TUTST BBIpABaHUS]
MUKPOOPTaHU3MOB.

JTaGopaTopHas pabora No 10. «IToceB»

MHUKPOOPTraHu3MOB. M3yueHue OaKTepHOIOTHYECKOTO
COCTOSIHMSI pa3HbIX IMOMEHICHUH IIKOJbl (KOPUAOD,
KJIaCcChl, CTOJIOBas, TyaJleT U Jp.)

Odopmierrne  pe3ylnbTaTOB  HCCIIEIOBATEIHCKOM
pabotel. Cozmanune BuueoponukoB «lllkoma mofp
MUKpockoriom». [losib3a v Bpel MUKpOOPTaHU3MOB.

Bnusuue (pI/ISI/I‘-ICCKI/IX 1N XUMHUYCCKHX (I)aKTopOB
Ha POCT MW PA3BUTUC MHUKPOOPraHU3MOB. Bansane
AQHTHOMOTHUKOB Ha Pa3BUTHC MUKPOOPIraHU3MOB.

Ku3HenesATeJIbHOCTH PACTEHUI — B3IJISI U3
sadoparopuu

14

12

OT4éT 00 PKCKypCHH
IPaGoTa ¢

OOmeHn BemecTB y pacteHuil. Jlpixanue. Mcmapenue
BOAbI PACTCHUAMMU. I/I3yquI/Ie MCXAaHU3MOB UCITAPCHUS
BOJIbI JIUCTBIMHU. Typrop B >KM3HH paCTCHUMU.

OTIPEICTUTEIISIMH.
3roroBienue
repoapus

Jlaboparopnas pabota Nel1 «/[pixanue IUCTHEBY,

Pe3ynbTaThl paboTh

JlaGopatopnass pabora Ne 12 «3aBHCHMOCTH
TpaHCIIMpalUMul W TEeMIepaTypbl OT  IUIOIIAJY
[IOBEPXHOCTH JIUCTHEBY.

nudposoit
imabopatopueit «
Touka Poctay,
TBOpUecKas paboTa,

Jlaboparopnass pabora Nel3 «lMcmapenue Bombl
VINCThAMMA 0 U ITOCJIC ITOJIHUBAY.

BaluTa TBOPUCCKUX

JlaGopaTtopHast pabotra Ne 14 «TypropHoe cocTOsTHHE
KIIETOK) .

pabot

COSI[aHI/Ie BHACOPOJIMKA « Bce mb1 JABINTHUM),

Co3nanre BUICOPOIMKOB «DJIEMEHThl KOHCIIMPALUU B
TpaHcOupauum», « YTo Takoe Typrop».

BoznymiHoe nuTaHue pacTeHUd —  (OTOCHHTES.
Kyrukyna. VYcioBus npopacranus cemsH. JleneHue
KieTok.  Pactenus.  MHorooOpa3ue  pacTCHHIA.
3HAuEHUE PACTEHUN B IMPUPOAE M JKU3HMU UEJIOBEKA.
BeretaTuBHOE pa3MHOKEHHE PACTECHUN.

Jlaboparopras pabota Ne 14 «DoTocuHTE3Y.

JlaGopaTopnast pabora Ne 15 «3HaueHne KyTHUKYJBI U
MPOOKH B 3alIIUTE€ PACTCHUN OT UCTIAPECHUSY.

JlaGopaTopHas padora Ne 16« Y cioBust mpopacTaHus

ceMsiH. 3Hau€HHUE BOJIbl U BO3JyXa JJIsl IPOpacTaHus




CCMSH).

JlaGopaTopHnast pabota Ne 17 «OOHapy:xeHue
XJIOPOILIACTOB B KJIETKAX PACTCHHI ,
Co3nanue Bujieoposrka « JKu3Hb pacTeHUIR».
[logBeneHue UToros.

Htoro 34 9 25

Conep:xanue
JlaGoparopus ycnexa(3 4).

BBomHoe 3aHATHE. 3HAKOMCTBO C IUTAaHOM paboOTHl Kpyxkka. buomormveckas maboparopwus,
npaBmia paboTel B Hell. OO0opynoBanue Ouosorndeckoi madoparopun. O6opynoBanue « Touku
Pocray. [lpaBuna TeXHUKHA O€30MACHOCTH MPH padoTe B TaOOPATOPHH.

Mup nox muxkpockonom(18 yacos).

Metob! U3ydeHHs: OMOIOTHYECKUX OOBEKTOB. YBEIMUYUTEIbHBIC TPHOOPHI.

Muxkpockon. YCTpoHCTBO MUKPOCKOIIA, TIpaBuUiia paboThl C HUM.

JlaGoparopHas pabora Ne 1: «YeTpoHCTBO MUKPOCKOTa». DJIEKTPOHHBIH MUKPOCKOII, €ro
ocobenHoctu. Co3nanne BUICOPOTHKA « YCTPOMCTBO MHUKPOCKOIIA»

Knerka: crtpoenue, cocra, cBoiicTBa. Mukpomnpenaparsl. MeTonbl NpPUTOTOBICHUS H
M3yYeHUE TpEernapaTroB «KUBas KJIE€TKa», « BPEMEHHbIN MHKpompenapar» «(QUKCHUpPOBAHHBIN
MUKponpenapat». Jlaboparopnas padora Ne 2: «M3rotopieHrne BpeMEHHOTO MHUKpOIpenapara»
Kierkn pacrenmii mog MHUKpOCKONOM. M3roroBineHuWe MUKpPONPENApaToB M HMX H3YUYECHUE.
Co3znanue Bueoponuka « Mukponpenapar.

Wzyuenue pacturenbHor KieTku. [IpuroroBneHue mnpenapara KOXHUIBI JyKa, MSIKOTH
IUIOJIOB TOMATa, sI0J0Ka, KapTodens U uxX U3ydeHue 1noj Mukpockornom. Jlaboparopusie paboThI:
No 3, 4 «[IpuroToBiieHne mpemnapara KOXKHIIBI JyKa, MSKOTH TUIOAOB TOMara, PSOMHBI U WX
u3ydeHue mnoj Mukpockonom» «llpuroroBnenue Mukporpenapara kaprodens, sOloka M HX
u3ydeHue nog Mukpockonom. Coznanue Bujaeoposnka « KieTku pacteHuit moj MUKpOCKOIIOM»

bakrepun wu rpubBl MO  MOA MHUKPOCKONOM. [IpHroTOBIEHHE CEHHOrO HAacTos,
BbIpal[MBaHNe KyJIbTYpbl CEHHOI MajO4yKd U M3yuyeHHe e€ moja MUKpockomnoM. JlaGopaTtopHas
pabota Ne 5 «BeIpamuBaHue KyJlbTypbl CEHHOM MajOYKH M M3ydeHHE €€ MOJA MHKPOCKOIIOM.
Co3znanue BHIEOPOTUKA « 3HAKOMBTECH, JKUBAsT OAKTEPHS.

IIpuroroBnenne MHKpoIpenapara IpOXOKed M M3Y4EHHE €ro I0J MHMKpPOCKOIIOM.
BripammBanue nieceHn U u3ydeHue ee 1moja MukpockoroM. Jlaboparopasie padoter Ne 6, 7, 8:
«IIpuroroBnenne MuKpompenapara JApOXKEHM M H3y4EHME €ro I0J MHKPOCKOIIOM)»,
«BpIpamyBanue miecHeBbIX TpuOOB»,  «lI3yueHue CTpPOEHHs TIUJIECHEBBIX TPUOOB MOJ
MUKpockoriom» Kynbrypanbheie ¥ (hU3HOIOTO-OMOXMMHYECKHE CBOMCTBA MUKPOOPTaHHU3MOB.
Coznanue Bu1eopoiankoB « [1necenp ObiBaeT pasHas» u « Cemeika qpoxoKein.

Kononnn  mukpoopranmsmMoB. MeToasl  BbIpalllMBaHWA W M3YYEHUS  KOJIOHMM
MUKpOOpranu3MoB. [lurarenbHble cpeapl A BhIpallluBaHUs MUKPOOPraHU3MOB. BripaBanue
KOJOHUM M M3ydyeHHe MX oA Mukpockomnom. JlaGopatopnas pabGora Ne 9: «BrIpammBanue
KOJIOHUH U U3yYEHUE UX MO MUKPOCKOIIOMY. «

[lIkona mox MuKpockornoM. IIpuroroBineHue NUTATENBHOM Cpenbl A BbIPAIIMBAHUS
MuKpoopranusMoB. Jlaboparopnass pabora Ne 10. «IloceB» mukpoopranusmon. 3yuenue




0aKTEepPHOIOTHYECKOTO COCTOSHHS PAa3HBIX MOMEIIEHUH IIKOJIbl (KOPUAOP, KIIACCHI, CTOJIOBasd,
Tyasiet u np.) OdopmiieHne pe3yapTaToB UCCiIen0BaTeNbCKol padoThl. Co3manue BUACOPOIUKOB
«IIIxona mox Mukpockornom». Ilonp3a u Bpea MUKpOOPraHU3MOB.

Bnusinue ¢usznueckux m XuMH4YecKkux (pakTOpoB Ha POCT U Pa3BUTHE MUKPOOPTaHU3MOB.
BnusiHue aHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

Paznea 3. ZKuzHenesiTteJIbHOCTH pacTeHuil — B3WIAA U3 Jadoparopuu ( 13 yacos)
OOwmeH BemecTB y pactenuil. Jlpixanue. Micnapenue Bosibl pacTeHUsIMH. V3ydeHne MexaHH3MOB
WCIIApEHUs BOJABI JIUCThIMU. Typrop B )KH3HU pacTEHUII.

JlaGopatopHnast pabota Nell «Jlprxanue nuctbeBy, JlaboparopHas padota Ne 12 «3aBucuMocTb
TpaHCIHUpPALUHU U TEMIIEPATYPhI OT IUIOIIA U TOBEPXHOCTH JUCThEBY. JlabopaTopHas paboTta
Nel3 «Mcnapenue BoJbl IUCThSIME JI0 U 1oclie nonuBa. JlaboparopHast padota Ne 14

«Typropnoe coctrosiHue KieTok» . Co3nanne BUACOPOIUKOB « Bce MbI IBIIIMY, « DTIEMEHTHI
KOHCIIUPALIUU B TPAHCIIUPALMWY», « YTO Takoe Typrop».

Bozayminoe nutanue pacteHuit — dortocunres. KyTukyna. YcnoBus mpopacTaHusi CeMsIH.
Jlenenue kietok. Pactenns. MHoroo6pasue pacteHuid. 3HaueHHe pacTeHUI B IPUPOE U )KU3HU
yenoBeka. BereraTuBHOe pa3MHOXKEHUE PACTEHUN
JlaGopatopHas padota Ne 14 «®Dotocunres». Jlaboparopnas padota Ne 15 «3HaueHue
KYTHKYJIbI ¥ IPOOKH B 3aIIUTE pacTeHUM oT ucrapenus». Jlaboparopuas padora Ne 16«Y crnoBus
IIpOpacTaHus CEMsAH. 3HA4Y€HUE BOJBI M BO3lyXa JJI IPOPACTAHUS CEMSIHY.

Jlabopartopnast pabota Ne 17 «O6Hapy)eHHEe XJIOPOIJIACTOB B KJIETKAX PACTCHUI ,
IlonBeneHnue UTOroB.

IInanupyemble pe3y/bTaThl:

ILnanupyembie pe3yabTarbl.
B mpouecce mnpoxoxaenuss nporpammbl  «HOHBIN HccnenoBarensy y oOydaromuxcs

(bOpMHPYIOTCS CIEIYIOIUE PE3YIIbTaThl:

IlpenMeTHbIe pe3yabTaThl:

* TOIy4aT BO3MOXXHOCTb pAaCHIMPHUTh, CHUCTEMAaTH3UPOBATh U YDIyOUTh HCXOAHBIE
MIPEJICTABJICHUS O IPUPOAHBIX 0OBEKTAX U ABJIECHUSX KAK KOMIOHEHTaX €IMHOTO MUPA, OBJIAJCIOT
OCHOBAMHM IPAKTUKO-OPUEHTHPOBAHHBIX 3HAHUHN O MPHUPOJE, TPUOOPETYT LENOCTHBIM B3IV Ha
MHup,

*[10JIy4aT BO3MOXHOCTb OCO3HAaTh CBOE MECTO B MUPE;

*II03HAKOMSITCSI C HEKOTOPBIMHU CITIOCO0AMU M3Yy4EHHUs NPUPO/IbI, HAYHYT OCBAaUBaTh YMEHUS
IPOBOAMTH HAOJNIOAEHUS B IPUPOAE, CTABUTH OMBITHI, HAYYATCs BUJIETh U IIOHUMATh HEKOTOPHIE
MIPUYMUHHO-CJIE/ICTBEHHBIE CBSA3H B OKPYXKAIOIIEM MUPE;

*[10JIyyaT BO3MOXKHOCTh NpHOOpecTH 0a30Bble yMeHHs paboTel ¢ coBpeMeHHbiMH WMKT
CpeICcTBaMH MoKcKa MH(OPMALMU B JIEKTPOHHBIX UCTOYHUKAX U KOHTpoiaupyemoMm MHTtepHeTe,
HayuaTcs CO3/aBaTh COOOIICHUS U MPOEKThl, TOTOBUTH M MPOBOAUTH HEOOBIINE MTPE3CHTALUU U
BUJICOPOITUKHU. .

*[I0JIy4aT BO3MOJKHOCTb HAy4YMTbCSl HCIOJIb30BaTh pa3IMYHbIE CIPABOYHBIC W3/aHUA
(croBapu, SHIMKIIONEINH, BKIIIOUas KOMIIbIOTEPHBIE) U JIETCKYIO JINTEPATYPY O MPUPOJE C LEIIbIO
[IOUCKA TO3HABaTEeIbHONM HH(POpPMAIMK, OTBETOB HA BOINPOCHI, OOBSICHEHUH, Ui CO3JaHUS
COOCTBEHHBIX YCTHBIX WJIM MHCbMEHHBIX BbICKa3blBaHUM. HayuaTbcsi mpeacTaBisiTh pe3ybTarThl
yueOHOI esITeTbHOCTH UHTEPECHO U YBJIEKATEIbHO B COLICETSIX.

® HayyaTbCs NPEACTABIATH PE3YJAbTaThl Y4eOHOU AEATEIbHOCTH HHTEPECHO U
YBIJIEKAaTEIbHO B COLICETAX
JInyHOCTHBIE Pe3yabTaThl:
*y4e0OHO-TI03HaBaTEIbHbIN HHTEPEC K HOBOMY y4eOHOMY MaTepuaiy U clioco0aM perieHus




HOBOH 3aJa4u;

*OpHEHTAIIMS Ha TOHUMAaHWE TPUYHUH yCIieXa BO BHEYUEOHOU NEATeIbHOCTH, B TOM YHUCIIE
Ha CaMoOaHalIM3 U CaMOKOHTPOJIb pe3yabTara, Ha aHajlu3 COOTBETCTBHS pE3yJIbTAaTOB
TpeOOBaHUSIM KOHKPETHOM 3aa4u;

*CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KpPUTEPUEB YCIEIIHOCTH BHEY4YEOHOM
NEeSTETHHOCTH;

*opMHUpOBaHIE YyBCTBA OTBETCTBEHHOCTH 32 BBHIMIOJHEHHOE JIETIO

MeTtanpeaMeTHble pe3yabTaThbl:

*IUIAHUPOBATh CBOM JIEUCTBHUS B COOTBETCTBUU C MOCTABICHHOM 3a7ayell U yCIOBUAMHU €€
peanusalyu, B TOM YHMCJIe BO BHYTPEHHEM IUIaHE;

*YUHUTHIBATh YCTAHOBIICHHBIC TIPABUIIA B TNIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a peIIeHHUS;

*OCYIIECTBIISATH UTOTOBBIM M MOIIATOBBIN KOHTPOJIb 10 PE3YibTary;

*OLICHMBATh  MPABWJIBHOCTb  BBIIIOJIHEHMS]  JIEUCTBUS HA  YpPOBHE  aJCKBAaTHOM
PETPOCTIEKTUBHON OIIEHKH COOTBETCTBHUS PE3yIbTATOB TPEOOBAHUSAM JAHHOW 3a7a4d M 3aIa9HOU
obnacTu;

*pa3znuaTh Coco0 1 pe3yabTar JeHCTBHUS.

*B COTPYJHHYECTBE C YUUTEIIEM CTaBUTh HOBBIE YUeOHBIC 3a/1a4H;

*CaMOCTOATEIFHO aJIeKBAaTHO OIICHUBATH MPABUILHOCTH BBIMIOTHEHUS ICUCTBUS M BHOCHUTH
HEOoOXOJMMBbIE KOPPEKTHUBBI B HCIIONHEHHUE KaK MO XOAy €ro peanu3allii, TaKk U B KOHIIC
JEUCTBUSL.

*0CYIIECTBIATH MOMCK HEOOX0MUMO HH(OPMAIINK AJIs1 BBITIOTHEHHUS BHEYUYEOHBIX 3aaHHIA
C HCIONB30BAaHUEM YUYEOHOW JUTEpaTypbl U B OTKPHITOM HH(POPMAIIMOHHOM IPOCTPAHCTRE,
SHIUKJIONEANA, CHpPAaBOYHUKOB (BKIIOYAsl DIIEKTPOHHBIE, IU(POBBIE), KOHTPOIUPYEMOM
npoctpancTBe MHTEpHETA;

*0CYIIECTBIATH 3aMKCh ((PUKCAINIO) BRIOOPOUHOUN MH(MOPMAIIUU 00 OKPYKAIOIIEM MUPE U
o cebe caMoM, B TOM YHCIIe C TOMOIbI0 HHCTpyMeHToB UKT;

*CTPOHTH COOOIICHHUS, TPOSKTHI B YCTHOW W MUChMEHHOU (hopMe; co3/1aBaTh MpOCTeiIne
BHJICOPOITUKH

*IIPOBOANTH CPABHEHHE U KIACCU(PUKAIUIO TIO 3aIaHHBIM KPUTEPHUSIM;

*YCTaHABIIMBATH MPUIMHHO-CIICJACTBEHHBIC CBSI3U B U3yYa€MOM KPYTE SIBJICHUH;

*IIOCTPOUTH PACCYXACHUS B (POpME CBSI3U MPOCTHIX CYXKICHH 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBaX M CBSI3SIX;

*JIOMTyCKaTh BO3MOXKHOCTh CYIIECTBOBAaHUS Y JIOAEH Pa3IMYHBIX TOYEK 3PEHUS, B TOM
Ylclie HE COBMAJAIONIUX C €ro COOCTBEHHOW, M OpPUEHTUPOBAThCS Ha TO3MIMIO MapTHEpa B
OOIICHUH U B3aUMOJICHCTBUU;

*opMynHUpOBaTh COOCTBEHHOE MHEHHE U TIO3UIIUIO;

Paspnen 2. Komnieke opraHu3aliiOHHO-NEAarOrMYeCKUX yCIAOBUH
Kanenxapuo-yueOHblii rpaduxk.

IIpoao/KUTEJIBHOCTH YUeOHOT 0 roaa 1 cenTsa0ps -27 mas
Kosnn4yecTBo yueOHBIX Helenb 34

B Y4eOHOM roay

Pe:xxum padoTsl IIaTanna, 14. 15-14.55

YcaoBus peajmzanum nporpamMmel.
Mamepuanvno-mexnuueckoe obecneuenue .



OpraHu3anMoHHbIE YCIOBHUS, IIO3BOJIAIONINE PEATU30BaATh COJIEPKAHNE TOTIOTHUTEILHON
oOpazoBaTenbHON porpaMMbl «FOHBIH HCCIeI0BaTENb) MPEAIIONAraloT HaJTMIUe CIIETYIOIIEro
000pyI0BaHUS:

- TOMENICHNUSI, YKOMIUIEKTOBAHHOTO CTaHJAPTHBIM Y4eOHBIM 000PYI0BaHUEM U MeOEIbIO
(ocka, mapThl, CTYJbs, KAkl dTeKTpoodecneYeHue, );

- CBETOBBIC U DJICKTPOHHBIE MUKPOCKOITBI

- nudpoBas madbopaTopHs 1Mo OMOIOTUH;

- KOMIUIEKT TIOCY/IbI M 000PYAOBAHHUS [Tl yYCHHYECKUX OIBITOB;

- MyJBTUMEIMIHOT0 000py10BaHus (KOMITBIOTEDP, HOYTOYK, IPUHTEP, MyJIbTUMEIUIHAS JIO0CKa,
(IdII- KapThI, YKpaH, CPENICTBA TEIEKOMMYHUKAITUH (JIOKATBHBIC IIKOJIBHBIE CETH, BEIXO]T B
UHTEPHET)

Dopmvl ammecmayuu, KOHMPOJAa.

JUist OTCIIeKUBAHUS PE3yIbTaTUBHOCTH 00pa30BaTEIbHOTO MpoIiecca M0 MporpaMmMe

«HOHBI nccite0BaTENb) NCTIONB3YIOTCS CIIEAYIONINE BUIBI KOHTPOJIS:

- IpeIBApUTENIbHBIA KOHTPOJIb (IPOBEpKa 3HAHUN ydyalluxcs Ha Ha4aJIbHOM 3Tane OCBOCHUS
IIPOrpaMMBI) - coOeceI0BaHUE;

- TeKYIIIUI KOHTPOJIb (B TEUEHUE BCETO CPOKa pealln3aliiy IporpamMmel);

- UTOTOBBIM KOHTPOJIb (3aKIIIOUNTENbHAS TPOBEPKA 3HAHUN, YMEHUH, HABBIKOB 10
UTOTaM .peasin3aluy IPOrpaMMmBbl).

Peanu3arust mporpaMMsl Ipe1ycMaTpruBaeT clieayromue (OpMbI MPOMEKYTOUHON U
UTOTOBOU aTTECTALIUU:

—  BBITIOJIHCHHE MPAKTHYECKUX/Ta00PaTOPHBIX PabOT (ITOCTAaHOBKA OTIBITA, YKCIIEPUMEHTA);
—  BBINOJIHEHHE TBOPYECKUX PabOT; cO3/laHue MPE3CHTAlU 1 BUICOPOIUKOB.
— WHAWBHUIYaIbHBIA MUCbMEHHBIN U YCTHBIN ONPOC, PPOHTAIBHBIN OIPOC;
— BUKTOPUHBI,
— KOHKYPCHI;
— cosznanue HoToaTbOOMOB;
— TMPE3eHTalMs U 3allUTa WHJIMBHUAYAJIbHBIX U KOJUIEKTUBHBIX MPOEKTOB M TBOPYECKUX
pabor;
—  3amIUTa MPOEKTOB.
— 3ammra nopTdoano (MPOXOJUT HAa UTOTOBOM 3aHATHH B (pOpMeE MPE3EHTAINH ).
Taxoxe kK popMam aTTecTallud MOTYT OTHOCHTBCS:
- YuacTte oOydJammuxcs OObeIMHEeHNsT B KOHKYypcaX, ONIMMITMaAaxX U KoH(pepeHImsIx obnact-
HOTO M BCEPOCCHUICKOTO YPOBHSI.
— OT3BIBBI pOIUTENICH.
— Ilybnukamnuu o pesyneTarax aesareiabHocTu oObenuuenus 8 CMU.
— AHanuTUYECKHUI MaTepuall o UTOraM MPOBEICHUS Me1arorM4eCKON JUarHOCTHKH.

®opMBbI OTCIIEKUBAHUS U (PUKCAIIIH TTPEIBSIBICHIS 00pa30BaTENbHBIX PE3yJIbTATOB yUaIluXcs
MOTYT OBbITh IPECTABIICHBI B BUJIE: TPAMOT, AUIIIOMOB, CEPTU(PHUKATOB, MOPT(HOIUO yUyaIuxcs,
OTUYETHBIX BBICTABOK, AHAIMTUYECKUX PE3YJIBTATOB.

Cnucok IuTepaTypsl U HCNOJIb30BAHHBIX PECYPCOB.
Ipozpammuvie mamepuaboi.

1. Bbypayukas C.A. [lononHuTenbHas 001eoOpa3zoBaTenbHas o0l1epa3BUBaroLas
IporpamMMa eCTeCTBEHHO- HayyHOU HampaBiieHHOCTH « FOHbIi Guosnor». Llentp « Touka
Pocta», r. Kpacuorop, 2022

2. Jlykssaenko E.JI. IIpoekTupoBaHue TOMOJHUTENBHON 00111e00pa3oBaTeIbHON
obmiepasBuBaroniei nmporpammel. I'. Anexcun, 2022



3. Kanakyrox A.A. JlononunutenbHas o0ieodpa3oBarenbHas o0liepa3BUBaroIas
nporpamma yaeOHoro oosenunenus « FOnbrit 6momory, a. Ctapo6xerokonasi, 2021
4. Yepemucuna H.B. PaGouas mporpamMma BHEypoUHOii fesTenbHOCTH « [IpakTnyeckas
ouonorus», Touka Pocra
Cnucok Jimrepartypsbl.
AHTOHOBA K. Mup nox mukpockonom. 4D kHura
Masyp O. HeBunumsiit mup. — M., Levenguk press, 2021
Pomxepc. K. Mukpomup. JleTtckast sHUMKIONEAUS IKOJIbHUKA. — M.: PocMan, 2022.
Paxnak 3., Jlasepnan 1. XKusoit Mup nog mukpockonom. M.: Dkemo, 2019 — 30c
Peiin I1., OBepr P., Alixkxopu C. CoBpemenHast 6otanuka. — M.: Mup, 1991
Ixonenuk FO.K. Pactenus. ITomHasg sHmuknoneaus. — M.: DxkceMmo, 2016

HNHuTepHeT-pecypcesl

1. http://www.sci.aha.ru/ATL/ra21c.htm — 6uonornueckoe paznoodpasue Poccum.

2. http://www.wwf.ru — Bcemupnsliit pony qukoii npupozast (WWF).

3. http://edu.seu.ru/metodiques/samkova.htm — uHTEpHET-CANT

«Ob61ecTBeHHble pecypcebl oOpasoBanus» / Camxosa B.A. OtkpeiBas mup. Ilpaktuueckue
3aJlaHMs JAJIST YIaIuxcsl.

4. http://www.kunzm.ru — Kpy>KOK IOHBIX HATypaJHCTOB 300J0TH4ecKoro mysest MI'Y.
http://www.ecosystema.ru — 3koioruueckoe oopa3oBaHue JAeTei u u3ydeHue npupojisl Poccumn
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