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JlommostHUTEIbHAA 0b1Ilepa3BUBalonias mporpaMmMa

€CTECTBEHHO-HAYUYHOU HAMPABJICHHOCTH

«ITpakTdeckas OMOIOTHs»
C HCII0Jb30BaHUEM
o0opynoBaHus LieHTpa « Todka pocTa»

Bospact 12-14 met

2024-2025 ron



IlosicHuTeILHAS 3aMUCKA

B mHactosmee Bpems Ouonormueckoe oOpa3oBaHME IIPEANOJIATaeT HE TOJBKO YCBOCHUE
ONPEJENEHHOIO0 TEOPETUYECKOT0 MaTepuasia, HO U OBJAJEBaHUE IPAKTUUECKUMU HaBBbIKaMH,
TakKUMM Kak paboTa ¢ COBpEMEHHBbIM OOOpYJOBaHUEM, BBINOJIHEHHUE JIAOOPATOPHBIX U
MPAaKTUYECKUX paboT ¢ MPUMEHEHHEM JTOTO0 000pynoBaHHSA, O(OpMICHHE NPAKTHUYECKUX
PE3yAbTATOB UCCIIEA0BATENBCKOM IEATEIbHOCTH.

Pabouyas mporpamma BHEYpPOUHOH AEATENBHOCTH Ui 6-8 KI1accoB COCTaBlieHa B COOTBETCTBHUH C
tpeboBarusmMu PI'OC u yaéToM HOPMAaTHUBHO- MPABOBBIX JOKYMEHTOB!

o @enepanbHbIM 3aK0HOM OT 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e [Ipukazom MunucrepctBa oopasoBanus u Hayku P® ot 9.11.2018 r. Ne 196 «O06
YTBEPKJACHHUH TIOPSIKa OPraHU3aIluU U OCYIIIECTBICHHS 00pa30BaTEeIbHOM JAESITEIILHOCTH
0 JIOMIOJTHUTENBbHBIM 00111€00pa30BaTeIbHbIM IPOrPAMMAM;

e Ilocranosnennem ['maBHOTO TOCynapcTBeHHOro Bpada PO ot 28.09.2020 1. No28 « O6
yrBepxkaeHnH caHuTapHbIX npasui ClI 2.4.3648-20 «CaruTtapHO- SIUAEMHUOJIOTHYECKUE
TpeOOBaHUs K OpraHU3alisIM BOCIIUTAHUS U 00yUEHHUs, OTJbIXa U 03/I0POBIICHUS JeTeN 1
MOJIOJIEKN Y,

e KoHuenuuei pa3BUTHS TOMOIHUTEILHOTO 00pa30BaHus JeTeH, yTBEPKIEHHOM
pacnopsbkeHueM npasutenbeTBa Poccuiickoit @enepanun ot 4.09.2014 1. Nel726-p;

e [lucemom Muno6prayku P® ot 18.11.2015 Ne 09-3242 «O nanpapieHUN HHGOPMAITII
(BMecTe MeTtonnyeckue peKOMeHIAlUH 10 MPOEKTUPOBAHUIO JOMOJIHUTEIbHBIX
o01Iepa3BUBAIOLINX TPOrPaMM) U IPYTUX HOPMATUBHBIX IOKYMEHTOB;

YpoBeHb 0CBOEHHUSI POrPaMMBbl — OA30BBIA.

HanpagieHHOCTH IPOrpaMMblI.

JononuurensHas ~ oOmieoOpa3oBarenbHasi ~ MporpaMMa  UMEET  €CTECTBEHHOHAYYHYIO
HAlpaBJICHHOCTb W OpPHEHTHpOBaHaHANpUOOpEeTeHHWE3HAHUWNopa3aeaaM  OuoJIoTUH  —
MHUKpPOOHOJIOTHH, OOTAaHUKE ; HA Pa3BUTHE NMPAKTUYECKHMX YMEHUN W HABBIKOB; HANpBJIEHA Ha
(dbopmupoBanue uHTEepeca K OTIBITHOM, JKCIIEPUMEHTaIbHON u
HCCIIeIOBATENIbCKOUIEATEIbHOCTH, KOTOPHIECTIOCOOCTBYIOTIIO3HABATEILHOMUTBOPUECKO i
AKTUBHOCTH OOYYaOIINXCS.

AKTYaJIbHOCTH NMPOTrPaMMBbI.

AKTyallbHOCTh MIPOTPaMMBbI 3aKIIIOYAETCsl B TOM, 4TO €€ peanu3anus mpearnoaraeT padoTy ¢
COBpEMEHHBIM 00opynoBanueM. [lIkonbHUKaM TPEACTOUT HE TOJIBKO M3ydaTh OMOJIOTUYECKUE
O0OBEKTHI M SBJICHHUS C MOMOUIBIO 3TOro 00OpyIOBaHUS, HO M OQOPMIIATH OTYETHI O CBOEH
paboTe, B TOM YHUCIE U C MOMOIIBI0 TAKUM XOPOIIO 3HAKOMBIE UM MPHUEMOB, KaK CO3JaHUE
BHUJIEOPOJIMKOB U BUJCOKJIUIIOB, Pa3MEIEHUE PE3YIbTATOB MCCIEJOBAHUN Ha CIELHAIbHON
cTpaHudke B corcetsx. lIIkompHUKaM MPeICTOUT MOMPoOOBaTh ce0si B pOJIM MOMYNIIPU3aTOPOB
OMOJIOTUYECKUX HCCIET0BAHUMA.

OTan4YUTeIbHON 0CO0EHHOCTHIO MPOrPAMMBI SIBJISIETCSI TO, YTO B XOJIe €€ peanu3anuu Oyaer

3a1ciCTBOBAHO 060py,HOBaHI/IC « Touknu POCTa»,3JICKTPOHHLIC MUKPOCKOIIbI, 4 TAKXKEC AKTUBHAA
ACATCIBHOCTDE B COLICCTAX.

Ilenarornuyeckas nejecoo0pasHOCTb NPOrPAMMBI.
B yuebnommuianena npeamer «bronorus»oTBeaeHo Becerol yacBHenemoBS-7K1accax,4yTo 1aeT
BO3MO’KHOCTh C(QOPMUPOBATH Y 00YYAIOIIMXCS TOJIBKO 0a30BbI€ 3HAHUS 10 MIPEIMETY.



B To e BpeMsi 3TOT BO3pacT XapaKTepHU3yeTcs TeM, YTO y pedaT emé He yracia
T0003HATENFHOCTD M XKaKa OTKpbITUH. HeoOxoanMo nepeBect €€ U3 macCUBHOMU (ha3bl,
KOTOPYIO MM HaBSI3bIBACT MHTEPHET, Yepe3 00bIYHOE Co3epliaHne HEOOIbIINX BUICOPOIUKOB, K
aKTHBHOMY — CO3/[aHUIO BUACOKOHTEHTA C 3aHATHI OMOJIOTHUYECKUX KPYKKOB. ITO MOOYKIAaeT
MOJAPOCTKOB K aKTHBHOMY JEHCTBUIO. bHOIOTHYECKUE 3HAHUS TIEPECTAIOT OBITh (OPMATBHOM
teopueid. OHu npu TakoM popmare 0OyueHHs BIIUCHIBAIOTCS B IPUBBIUHBIN YKIIa]]
COBPEMEHHOT'0 peOeHKa.

[IporpaMmma  cnocoOCTBYeT  O3HAKOMJIEHHIO C  OpraHu3aluedl  KOJJIEKTUBHOTO U
WHIUBUAYAJIBHOIO MCCIEAOBAaHUSA, OOY4eHMIO B JEWCTBHUM, [O3BOJISIET 4YepeaoBaTh
KOJUIEKTUBHYIOMMHAUBUAYAJIbHYIOAEATENbHOCTD. TeopeTnueckuitmaTepraiBKI09acTBceOs
BOIIPOCHI, KaCaIOLIUECS] OCHOB NPOEKTHO-UCCIIEIOBATEILCKOM JI€ATENbHOCTH, 3HAKOMCTBA CO
CTPYKTYpOil pabOTHI.

AZlpecaT nporpamMmsl, ycJI0BHs1 Ha0opa.

[Tporpamma npennasHauena s aereit 11-14 ner. Hamonasiemocts rpynmsl - 18 yenoBexk.
VYcnoBus Habopa — IPUHUMAIOTCS BCe JKemaromue. PekoMeHJ0BaHO MOCEmATh TPYIITY
yUalumcsi, IPOsIBISIONIMM HHTEPEC K )KUBOM MPUPOJIE, PACTEHUSIM, KUBOTHBIM, TEM, KOTO
MHTEPECYIOT BOMPOCHI OXPaHbI MIPUPOBI POAHOTO Kpasl.

O0beM 1 CpoK peasin3aliuy NPOrpaMMbl
O6beM mporpamMmbl — 34 yaca

Cpox peanuzanuu rnporpammel — | ron
VYyeOHas Harpy3ka — 1 yac B HeZelIo.

®opma o0yueHHusI — OYHAas.

Oco0eHHOCTH OpraHu3anun 00pPa3oBaTeILHOIO Mpoiecca.
[Iporpamma sIBJISIETCS] TPAIUIIMOHHOM | MPEACTABISAET COO0M JTMHEHHYIO MOCIE0BATEIHHOCTD
OCBOEHHUS COJIEp’KaHusl B TEUEHUE OJTHOTO rojia O0ydeHHUs.

Opzanuzayuonnsie ghopmul 00yuenus.
[Ipu npoBeaeHUN 3aHATUN UCHIOIB3YIOTCS caeaytoue (GopMbl pabOTHI:
® uHOUUOyanbHas opma odyueHus NOIpa3yMeBaeT B3auMOJICHCTBUE MIPETIOAABATENS C
OJIHUM YYEHHKOM.
e cpynnosas ¢popma ydaumecss pabOTalOT B IpyIIax, CO3AaBAaCMbIX HA Pa3IMUHBIX
OCHOBAaX.
o @poumanvuas ¢opma Tpennonaraer paboOTy MpemnoAaBaTeNss cpazy CO BCEMHU
yUYalIUMHKCS B €IMHOM TE€MIIE U C OOIIMMU 3aauaMHu.
o Komnexmuenas ¢opma  oTnU4aeTcs OT (PpPOHTATBHOW TeM, UTO YydYaluecs
paccMaTpuBalOTCAd Kak LEJOCTHBIM KOJUIGKTHB CO CBOMMH  OCOOEHHOCTSMHU

B3aMMO/ICHCTBUSL.
e Ilpu napnom o06yuenuu OCHOBHOE B3aUMOJECHCTBUE TPOUCXOAUT MEXKAY JBYMs
YYEHUKAMHU.

Bunpl 3aHaTHI (B 3aBUCUMOCTH OT 1IeJIei 3aHATHS U €r0 TeMBbI), BKJI0Uasi yueOHbIe 3aHATHS,
HaIPaBJICHHBIE HA ITPOBEJCHNE TEKYILETO KOHTPOJISI OCBOEHUS MPOTPaMMBbl U CO3/1aHUE
BHJICOTIPOLYKTOB IOCJIE KaKI0TO 3aHATHSL:
e  MuHHU-JIEKINN — U3JI0KEHHE TpernoaBaTeieM MpeaMeTHON nHpopManuu.
e CeMmuHaphl — 3apaHee MOJIrOTOBJICHHbIE COOOLICHHUS, BBICTYIUIEHHE U 00CYXKIeHHE
e JlMcKyccHUH — IMOCTAHOBKA CHOPHBIX BOIPOCOB, OTPaOOTKAa YMEHUS OTCTauBaTh U
apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS.



o [lpesenTarus — myOIMYHOE MPEACTABICHUE OMPEICIEHHON TEMBI WK BUJCONPOIYKTa, B
TOM YHCJIE€ B COLICETAX

3ammTa nmpoeKTa — 000CHOBaHUE U MPECTABICHUE MPOJICIaHHON pabOTHI

Kpyrnastii cton — HedopmanbHOE 00CYKIeHIE BRIOPAHHON TeMATUKH

MosroBas araka — pelieHre HECTaHIaPTHBIX 3a/1a4 B KOJIJICKTUBE

PoneBbie urpel — npeaioskeHne peOEHKy IeHCTBOBATh B KaO- JTMOO pOJIH B
MOJICIIUPYEMOM CUTYallUH

Pertcum 3anamuii-
[TpoI0IKUTEIIBEHOCTh OJJHOTO aKaaeMruIeckoro Jaca - 40 MuH.
OO0I11ee KOJIMYECTBO YacOB B HEAEIIO — 1 dac.
SansTHs mpoBoATCs 1 pa3 B Hepemo o 1 vacy.
Henbu 3aga4n NporpaMmsbI

Heab:popmupoBanneyoOyqaromuxcsIray0oKoronyCTOMuBOrOMHTEPECAKMUPYKUBON IPUPOIBI,
HpI/IO6peTCHI/I€ HCO6XOI[I/IMI>IX MPAKTUYICCKUX YMCHI/Iﬁ W HAaBBIKOB IMPOBCACHHA SKCIICPUMCHTOB,
OCHOB HCCJIEIOBATENbCKOMN €ATEIbHOCTH, HABBIKOB MTyOJIMYHOTO MPEJCTABIICHUS PE3YIIHTATOB
cBO€il paboThI

3apaum:

Ooyuarommue:

- pacIIMPEeHUEKPYTro30pao0yJaroIHXCs;

- paciupeHuenyriayOieHne3HaH00yJaro X CAT00BIIaJICHUIO0 CHOBAMU METOIOBIIO3HAHUS, Xap
aKTEPHBIXISIECTECTBEHHBIXHAYK(HA0II0IeHHE,CpaBHEHUE,IKCTIEPUMEHT, U3MEPEHHE);

- 00y4eHue CO3JaHNI0 HOBBIX MIPOAYKTOB HAa OCHOBE UMEIOLIUXCS 3HAHUM

- o0yueHue npuémMam MpeCTaBIIeHUs HH(OPMAITUH;

- MOJTrOTOBKAOOYYaOIIHUXCS,0PUEHTUPOBAHHBIXHAOMOJIOTUUECKUUTIPO HGUITHOOYICHUS, K

YCBOCHMIO MaTepHuala MOBBIIICHHOTO YPOBHS CI0KHOCTH MO XUMHUH.

Pa3BuBarwmue:

- Pa3BUTHEYMEHUMNHABBIKOBIIPOEKTHO-UCCIIEIOBATEIbCKONACSITEIBHOCTH;

- Pa3BUTUETBOPYECKUXCIIOCOOHOCTEHNYMEHUN yUalINXCACAMOCTOATEIHHOIIPHOOPETaThU

MIPUMEHSTH 3HAaHUSI HA TTPAKTHKE,;

- pa3BUTHE YMEHHUI MYOJIUYHO MPEICTaBISATh UHTEPECHI CBOEH pabOoTHhI.

BocnuraresnbHbie:

- BOCIIUTaHUEIKOJIOTHUECKOUTPAMOTHOCTH;

- BOCIIUTaHUEAMOIIMOHAILHO-I[EHHOCTHOT OO THOILICHUSIKOKPYKAIOIIEMYMHUPY;

- BOCIIUTaHUE YMEHUI paboTaTh B KOJUICKTHBE, OTBEYATH 32 YCIIEX OOIIEro jaena.

Conepxanue y4eOHOro mniaHa.

TemaTuyeckoe NIAaHKPOBaAHHUE.

HazBanuepa3saena KoauvecTBovacoB | @opmMbl KOHTPOJISA

BCE | TeO | MPAKTH
ro | pusi| Ka

JlabopaTopusiycnexa. 3 3 0 BxoaHoenuarHoctTuy
eckoe co0eceJ0BaHne

BBonHoe 3aHsATHE. 3HAKOMCTBO C IUIAHOM pPabOTHI
KpYXKKa.




buonornueckas jadoparopus, mpasuiia paboThl B HEH.
O6opynoBaHue OMOJIOTHYECKOH JabopaTopuu.

O6opynoBanne « Touku Pocrtay. IlpaBuna TexHUKH
0e30MacHOCTH IpH padoTe B 1TAOOPATOPHH.

MHpHO}]MHKpOCKOHOM

17

13

JlabGoparopHblie

Mertoapl u3ydeHUsT OWOJIOTHYECKUX OOBEKTOB.
YBenMUUTEbHBIE IPUOOPBI.

Mukpockon. YCTpoHCTBO MHKPOCKOIIA, ITPaBUIIa
PabOTHI C HUM.
JTaGoparopnaspadora Ne 1:
«Y CTpOHCTBOMUKPOCKOIIAY.

paboThI C
MHUKPOCKOIIOM, OTYET
0 padore,
CaMOCTOSITENIbHAS
paboTa, co3ianue
Mpe3CHTAINH U
BUJICOPOJINKA

DNEeKTPOHHBIN MUKPOCKOTI, €r0 0COOCHHOCTH.
Co3zanne BUACOPOJIHKA « Y CTPOMCTBO MHUKPOCKOTIA

Knerka: ctpoeHue, coctaB, CBOMCTBA.
Mukpornpenaparsl. MeTo1bl IPUTOTOBIICHHUS U
M3Yy4YEHUE MPENapaToB «KHUBas KIETKa», « BPEMEHHBII
MUKpomnpenapar» «puKCUpOBaHHBIA MUKpOTIpEnapaT.
JTaGoparopraspadora Ne 2:
«M3roToBieHNEBPEMEHHOTOMUKpOTIpEnapaTa

KiteTku pactennii nojx MuKpockornom. M3rorosnenne
MUKpOTPENapaToB U UX U3y4EHHE.
Co3nanueBuIeopoivKa « Mukpornpenapar.

M3ydenune pactutenbHOM kieTku. [Ipurorosienne
MpernapaTa KO>KULbI TyKa, MAKOTHU IUIOJ0OB TOMATa,
si0;10Ka, KapTodens U uX U3y4eHUE TI0]T MUKPOCKOTIOM.
JlaGopaTopHubie paboThr:Ne 3, 4 «IIpurotoBiienue
MpernapaTa KOKULbI TyKa, MAKOTHU IUIOZIOB TOMATa,
PAOMHBI U MX U3y4EHHUE O]l MUKPOCKOIIOM»

UlaboparopHas pabota «[Ipurorosnenue
MUKpornpenapara kaprodeins, sS06J0ka U X H3yYEHUE
10T MUKPOCKOTIOM.

Co3ganue Bujaeoposka « Kietku pacteHuil mon
MHKPOCKOIIOTIOM)

bakTepuu u rpulbI MOJ MOJ MHUKPOCKOTIOM.
[IpuroToBieHNEe CEHHOTO HACTOS, BhIpAILIUBAHUE
KYJIBTYPbl CEHHOM MAJOYKU U U3Y4YeHUE e€ 101
MukpockornoM. JlaGoparopnas pabota Ne 5
«BplIpalinBanue KyJlbTypbl CCHHON MAIOUKH U
M3Y4YEHHUE €€ 0]l MUKPOCKOIIOM).

Co3manue BHIEOPOJIMKA « 3HAKOMBTECh, )KHMBas
OakTepus».

[ IpuroToBiieHNE MUKpOIIpENapaTa Ipoi:Ke n
M3Yy4EHHE €ro M0l MUKPOCKOINIOM. BeIpamyBanne
MJIECEHU U U3YYEHUE €€ 110J MUKPOCKOIIOM.
UlaGopaTopublie paboTsl Ne 6: «IIpuroroBnenue
MUKpOIpenapara Apox:kKeid 1 U3y4eHHE €ro Moj
MHUKPOCKOTIOM»,

JIaGopatopHbie paboThl «BrIpalBaHue MIeCHEBBIX

TpI/I6OB>>, ((I/I3y‘-ICHI/IC CTPOCHMA INICCHCBBIX FpI/I6OB




101 MUKpOCcKoTiom» .KynbTypanbHbie U (PU3HOJIOTO-
OMOXMMHYECKHUE CBOMCTBA MEKPOOPTaHU3MOB.

Coznanmne BumeoponukoB « Ilnecenr ObiBaet
azHas» U « CeMelka ApOKKED.

Komonun MHUKPOOPraHU3MOB. MeTtonbl
BBIPAILMBAHUS u W3yYEHUS KOJIOHHUH
MHKPOOPraHU3MOB. ITurarenbHbie cpenbl IS

BBIPAIIMBAHUS ~ MHUKpPOOPraHU3MOB.  BeIpamuBaHue
KOJIOHHH u HU3Yy4YCHUC nux Ionq MHKPOCKOIIOM.
Jlaboparopuasipabora Ne 9: «BrIpamyBanue KOJOHHH H
M3YYCHHEC UX ITOA MUKPOCKOIIOM». «

[[Ixosa o, MHKPOCKOIIOM. [Ipurorosnenue
MUTATEbHOM cpenbl JUIs BbIpALIBaHUS]
MHUKpPOOPIraHHU3MOB.

JlaGoparopnas paborta No 10. «[Tocey

MUKpPOOpPraHu3MoB. M3yueHne OaKTepHuOJIOrMYECKOTO
COCTOSIHUSI Ppa3HbIX MOMEUIEHUH WIKOJIbI (KOpUIop,
KJIaCChl, CTOJIOBAsI, TyaJeT U Jp.)

Odopmnenue pe3ylbTaToB HCCIIEI0BATEIBCKOM
pabotel. Co3manue BuacoposukoB «lllkoma mof
MUKpOCKOTIoM». [loyib3a 1 Bpel MUKPOOPTaHU3MOB.

Bnusinue ¢usnyeckux M XUMHUYECKUX (PAKTOPOB
Ha  pocT U pa3BUTHE MUKpPOOPTaHHU3MOB.
BnusiHMeaHTHOMOTHKOBHAPA3BUTHE MUKPOOPTraHU3MOB.

7Ku3HeneATeIbHOCTh PACTEHUI — B3TJIA U3
imadopaTopuu

14

12

OTu€T 00 SKCKypCUU
Pabora ¢

OOmeHn BemecTB y pactenmid. Jlpixanue. Hcmapenue
BOJIbI pacTeHUSIMU. VI3ydeHHe MeXaHU3MOB HCIIapeHMUs]
BOJIbI JTUCTHSIMU. Typrop B KU3HUPACTEHUM.

OTIPEICTTUTEIISIMHU.
3rorosieHue
repbapus

JIaGoparopraspadorta Nel 1 «/[pixaHuenucTseBy,

Pe3ynbTarhl paboThl
c udpoBoit

JlaGoparopras pabora Ne 12 «3aBHUCHUMOCTH|
TpaHCIHpalMu UM TeMIepaTypbl OT  IUIOHIA[H
[MOBEPXHOCTHU JIUCTHEBRY.

nmabopaTopuent «
Touka PocTay,
TBOpUecKas padoTa,

JlaGoparopras pabora Nel3 «Mcmapenue BOjb]
ITUCTBSIMU JI0 U [IOCJIE TIOJIUBAY.

3alUTa TBOPUYECKUX
padot

Ulaboparopnas padora Ne 14 «TypropHoe COCTOSHUE
KIICTOK) .

COS,Z[aHI/IC BHUACOPOJIMKA « Bce mb1 JABIITUM)),

CoznaHue BUICOPOIUKOB «IJIEMEHTHl KOHCIUPALIUU B
TpaHCIHpanuuy, « UTo Takoe Typropy.

BozaymHoe mnuUTaHUWE pacTeHMH —  (OTOCHUHTE3.
Kyrtukyna. YcnoBuss mnpopacraHus ceMsH. JleneHue
kiaetok.  Pactenus.  MHorooOpasue  pacTeHM.

3HadeHUE paCTeHI/Iﬁ B HIpPUPOJAC U KU3HHU YCJIIOBCKA.
BereTaTI/IBHOepa3MHO)KeHHepaCTeHHﬁ.

UlaGopaTtopHaspaboTa Ne 14 «DoTocuHTE3Y.

UlaGopaTtopnas pabora Ne 15 «3HaueHHe KyTHKYJBI U
MPOOKH B 3alIUTE PACTEHUN OT UCTIAPCHUSY.

UlaGopaTtopnas padora Ne 16«YcinoBust npopacTaHus
ceMsH. 3Hau€HUE BOJbI U BO3yXa JUIsl IPOPACTAHUS

CCMAH.




JlaGoparoprast padota Ne 17 «OOGHapyxeHue
XJIOPOTUIACTOB B KJIETKAX PACTEHUN ,
Cozpnanne Buaeopoinka « JKu3Hb pacTeHHI.
[TonBeneHue UTOrOB.

Uroro 34 9 25

Conepxanue
JladopaTopus ycnexa(3 4).

BBonHoe 3aHsTHe. 3HAKOMCTBO ¢ IUTaHOM palOThl Kpyxkka. buonormueckas nabopaTtopus,
npaBuiia paboTel B Heil. OOopynoBaHue Ouosiornyeckoit tabopatopuu. O6opynoBanue « Touku
Pocray. IlpaBuia TexHuKr 6€30MaCHOCTH TIPH paboTe B JIAOOPATOPHH.

Mup nox mukpockonom(18 uacos).

MeTtop1 n3ydeHus: OMOJIOTHIECKUX OOBEKTOB. YBETUUUTEIHHBIC TPUOOPHI.

Mukpockor. YCTpoHCTBO MUKPOCKOTIA, MpaBUiia pabOThI C HUM.

JlaGoparopnas padora Ne 1: «YcTpoHCTBO MUKPOCKOIIa». DIIEKTPOHHBI MHUKPOCKOII, €ro
ocobenHoctu. Co3aHne BUACOPOTUKA « YCTPOMCTBO MHUKPOCKOIIA»

Knerka: crtpoenue, cocrtaB, cBoiicTBa. Mukpomnpenaparbl. MeToabl MPUTOTOBICHUS U
M3y4eHHUE MpPEenapaTroB <OKUBas KJIETKa», « BPEMEHHBIH MHUKpoIpenapar» «PUKCHPOBAHHBIN
MuKporpenapar». JlabopatopHas padora Ne 2: «M3roToBiieHre BPEeMEHHOTO MHUKpOTIperapara
Knetkn pacteHuit mojg MHUKpPOCKOTOM. V3rotoBieHHe MHUKpONpENnapaTtoB U HUX H3yYEHHE.
Coznanue Busieoposinka « Mukpompemnapar.

W3yuenue pacturenbHOi kieTku. [IpuroroBiieHue mnpenapara KOXKHUIBI JIyKa, MSKOTH
IJIOJOB ToMara, s010ka, kKaprodens M UX H3yYeHHE I[0J MHUKpockoroM. JlabopatopHbie
pabotei:Ne 3, 4 «[IpurotoBieHue mpemnapara KOKUIbI JIyKa, MAKOTH IUIOJIOB TOMara, psOUHbBI U
WX U3y4eHHe MoJ MUKpockorom» «llpuroroBnenne Mukpornpenapara kaprodens, 16J0ka U UX
n3y4yeHue noJ MukpockonoM.Co3aanue Buaeopoiimka « Kietku pacteHuit o1 MUKpO CKOTIOM

bakrepun u rpubbl TOA  MOA MHKPOCKOTOM. [IpuUroToBI€HHE CEHHOrO HAaCTOA,
BBIpAIlMBAaHUE KYIBTYPhl CEHHOW MAJIOUYKH M H3y4deHHe €€ 1moja Mukpockornom. JlaboparopHas
pabota No 5 «BblpamuBanue KyIbTypbl CEHHOW MaJOYKA M U3ydeHHUE €€ MOJ MHUKPOCKOTIOM.
Coznanuie BUICOPONIMKA « 3HAKOMBTECH, dKUBasi OAKTEPUSI.

[IpuroroBnenue MuUKpornpenapara JApOACKeH U HM3y4eHHE €ero IOoJ MHKPOCKOTIOM.
BripamuBanue mieceHn U u3ydeHue ee moJ Mukpockornom. Jlaboparopusie padoter Ne 6, 7, 8:
«IIpuroroBneHue MHUKpoOIpenapara JIpoXKed W H3YyYeHHE €ro MoJ MHKPOCKOIIOM),
«BplIpamuBanue TMIIeCHEBBIX TpuboB»,  «V3ydyeHue CTpoeHHs IUIECHEBBIX T'pUOOB TMOJ
MUKpocKkonom». Kynerypansueie ¥ (U3HOIOT0-OMOXUMUYECKUE CBOMCTBA MHKPOOPTaHU3MOB.
Coznanne BuneoponukoB « [lnecenn ObiBaeT pa3Hasi» u « CeMeika qpoioKen.

Kononun  Mukpoopranu3moB. Meroabl  BBIpAIMBAHMS W U3YYEHUS  KOJOHUH
MUKpOOpranu3mMoB. [lurarensHbie cpeabl A BbIPALIMBAHUS MUKPOOPraHU3MOB. BripaniuBanue
KOJIOHWM W H3y4eHHe HMX MOJ MHKpockomoMm. Jlaboparophas pabora Ne 9: «BwIpamuBaHue
KOJIOHUHM U U3yYEHUE UX O] MUKPOCKOTIOM». «

[lkona mox mukpockonoM. [IpuroroBneHne NUTATENBbHON Cpenbl AJis BbIPALIMBAHUS
MUKpoopranu3moB. Jlaboparopuas pabdora Ne 10. «IloceB» MukpoopranusmoB. HM3ydeHue




0aKTEepUOIOTUYECKOTO COCTOSIHUSI pa3HBIX MOMEIIEHUH MIKOJIBI (KOPUAOP, KJIACChl, CTOJOBAS,
tyaneT u z1p.) OdopmieHne pe3ynpratoB UCCIe0oBaTeNbCKON paboTel. Co3aanne BUJCOPOTUKOB
«IIxona nmox mukpockonom». [lonb3a v Bpex MUKpOOPraHU3MOB.

Bnusiane usnyecknx u XMMUYECKUX (PaKTOPOB Ha POCT U PA3BUTHE MUKPOOPTaHU3MOB.
Bnusinre aHTHOMOTHKOB Ha Pa3BUTHE MHUKPOOPTaHU3MOB.

Pazgen 3. ’KuzHeaesTeIbHOCTh pacTeHUil — B3niaA U3 Jaboparopuu ( 13 yacos)
OOmMmeH BellecTB y pacteHul. Jlpixanue. Mcnapenue BoJbl pacTeHusAMU. M3yueHne MexaHu3MOB
WCIIapEHUs BOJIbI JIUCThSIMU. Typrop B )KU3HHU PACTEHHM.

JIabopatopnas padora Nell «/lprxanue nucteeBy, Jlaboparopras padora Ne 12 «3aBucumocThb
TpaHCIHMPALUU U TEMIIEPATYPHI OT IUIONIAIU OBEPXHOCTH JIUCThEBY. JlabopaTopHas padoTta
Nel3 «Mcnapenue Bobl TMCTIMU 10 U Hocie noiusa. Jlaboparopnas padora Ne 14

«TypropHoe coctosHue Ki1eTok» . Co3aanne BUAEOPOIUKOB « Bee MbI IbIINMY, « DII€MEHTHI
KOHCITMpAllMY B TpaHCTIUpaLUW», « YTO Takoe Typrop.

Bo3znymHoe nuranue pacrenuit — gorocunres. Kyrukyna. YcnoBust npopacTaHusi CEMsH.
Henenue kinerok. Pactenus. MHorooOpasue pacteHuil. 3HaueHue pacTEHUM B IPUPOJE U KU3HU
yeloBeKa. BereratnBHOE pa3MHOKEHHE pacTEHUN
JlabopaTtopHnas padota Ne 14 «Dortocuntesy. Jlabopatopuas padora Ne 15 «3naueHue
KYTUKYJIBI H IPOOKH B 3aIlIUTE pacTeHUM OT ucnapenus». Jlabopatopuas padora Ne 16«YcnoBust
MpOpacTaHus CEMsIH. 3HA4Y€HHE BOJBI M BO3/yXa JJIsl IPOPACTAHUS CEMSIH.

JlabopaTtopnas pabota Ne 17 «O6HapykeHHE XJTOPOIIACTOB B KJIETKAX PACTCHHI»
[TonBenenue UToros.

IInanupyemMble pe3yJbTaThl:

Ilnanupyemble pe3ybTaThbl.

B mpomecce mpoxoxkaenus mporpammbl  «FOHBIN HcciieqoBaTenby y 00ydarOmUXCs
(bOopMUPYIOTCS CIIEAYIOUINE PE3YIbTaTh:

IlpenMeTHble pe3yabTaThl:

* [OJIyyaT BO3MOXKHOCTh PpAaCHIMPUTh, CHUCTEMATH3UpPOBaTb W YIIIyOUTh MCXOJHBIC
MIPEJCTaBICHUS O IPUPOJHBIX 0OBEKTAX U SABICHUSIX KaK KOMIOHEHTaX €JMHOTO MUpPa, OBIACIOT
OCHOBaMHM MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUN O MPUPOJIE, IPUOOPETYT LEIOCTHBIN B3I Ha
MHp;

*[10JTy4aT BO3MOXKHOCTh OCO3HATh CBOE MECTO B MUPE;

*[I03HAKOMSTCS C HEKOTOPBIMH CIIOCO0aMU U3Y4EHHUS TPUPOIbl, HAUHYT OCBaWBaTh YMEHUS
MIPOBOAUTH HAOIIONEHUS B MPUPOJIE, CTABUTh OMBITHI, HAYYaTCs BUIACTh U MOHUMATh HEKOTOPHIE
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U B OKPYKAIOIIEM MUPE;

*[I0JTy4aT BO3MOXHOCTh IpuoOpectu 06azoBble ymeHusi paboTsl ¢ coBpemeHHbIMU WMKT
CpeAcTBaMHU MOMCKa MH(POPMALIUU B MEKTPOHHBIX UCTOYHUKAX U KOHTponupyemoM HHTepHere,
Hay4aTrcs cO3/1aBaTh COOOIIEHUS U MPOEKThI, TOTOBUTH M MIPOBOIUTH HEOOIbININE MPE3CHTAIIUU U
BHUJIEOPOJIUKH..

*[I0Jy4aT BO3MOXKHOCTb HAyYMTbCS WCIIONb30BaTh pa3JIMUHbIE CIPABOYHbBIE W3JaHUs
(cmoBapu, PHIMKIONEINH, BKIIOUas KOMITBIOTEPHBIE) U IETCKYIO TUTEPATYPy O MPHUPOJIE C IENbI0
MOUCKa TO3HaBaTeIbHOUW HH(OPMAIlMK, OTBETOB Ha BOMPOCHI, OOBSICHEHHH, UIsI CO3MaHUs
COOCTBEHHBIX YCTHBIX WJIM MUCHMEHHBIX BBICKa3bIBaHWN. HayuaThCsi mpencTaBiaTh pe3yiabTaThl
y4eOHOM NesTeIbHOCTH UHTEPECHO U YBJIEKATEIbHO B COICETSIX.

® Hay4aTbCs MPENCTABIATH Pe3yIbTaThl YUeOHOU NESTeNbHOCTH HHTEPECHO U
YBIJIEKATEJIbHO B COLICETAX
JINYHOCTHBIE Pe3Y/IbTAThI:
*y4eOHO-TTI03HABATEIbHBIN HHTEPEC K HOBOMY yUY€OHOMY MaTepHally U croco0am perieHus




HOBOM 3a/7a4H;

*OpHUCHTAIMS HAa IOHUMaHUE TPUYHH yCIieXa BO BHEYYEOHOU NIEATEIHLHOCTH, B TOM YHUCIIC
Ha CaMOaHajdu3 U CaMOKOHTPOJIb pe3yibTara, Ha aHajiu3 COOTBETCTBUS PE3YyJIbTAaTOB
TpeOOBaHUSAIM KOHKPETHOU 33/1a4u;

*CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPHUTEPUEB YCICIIHOCTH BHEYy4EOHOM
NEeSTEHLHOCTH;

*¢popMUpOBaHUE YYBCTBA OTBETCTBEHHOCTH 32 BBITIOJTHECHHOE JICTIO

MeTtanpeaMeTHble Pe3yJbTaThl:

*IUIAHUPOBATh CBOM JICWCTBHS B COOTBETCTBUHU C IMOCTABJICHHOW 3aJa4€id U YCIOBUSIMU €€
peanu3aiuu, B TOM YHCJI€ BO BHYTPEHHEM IUIAHE;

*YYUTHIBATh YCTAHOBJICHHBIC MPABUJIA B INIAHUPOBAHUHU U KOHTPOJIE CIIOCO0a PEIICHUS;

*OCYIIECTBIISATh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb 10 PE3YIbTaTy;

*OIICHUBATh  MPABWJIBHOCTH  BBINOJIHEHHUS  JCWCTBUS HA  YpPOBHE  aJI€KBAaTHOM
PETPOCIEKTUBHON OIICHKH COOTBETCTBUSI PE3YJIHTATOB TPEOOBAHUSAM JAHHOW 3a7aud M 3a1a4HOM
obOnacru;

*pa3Iuy4aTh CIOCOO U pe3ynbTaT JeHCTBUS.

*B COTPYIHHYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUEOHBIC 3a/1a4H;

*CaMOCTOSITEJIFHO a/ICKBATHO OIICHWUBATh MPABHJIBHOCTH BBITIOJIHEHUS JIEHCTBUSI 1 BHOCUTH
HEOOXOJMMBbIE KOPPEKTUBBI B HCIOJIHEHHE KakK IO XOJy €ro peaju3aliH, TaK W B KOHIIE
JEUCTBUA.

*OCYIIECTBIIATH TOUCK HEOOXOAMMOM HH(POPMAIIUH IS BBITIOJTHEHUS BHEYUYCOHBIX 3aIaHUM
C HCMOJb30BAaHUEM Y4YEOHON IUTEpAaTyphl WU B OTKPHITOM HWH(OPMAIIMOHHOM IPOCTPAHCTRBE,
SHIIUKIIONICINH, CHpPAaBOYHUKOB (BKJIIOUAs OJICKTPOHHBIC, LHUQPPOBBIE), KOHTPOIUPYEMOM
npoctpancTBe HTEpHETA;

*OCYIICCTBIIATH 3aMUCh ((puKcainio) BEIOOpOoUHO HHPOpMaUd 00 OKPYXKaIOUeM MHUpE U
0 cebe caMoM, B TOM 4HCIIe ¢ momotbio nHCTpymeHToB UKT;

*CTPOUTH COOOIIEHHUS, TPOCKTHI B YCTHOW M MHUCBMEHHOU (popme; co3maBaTh MpOCTEHIIHe
BUJICOPOJIUKU

*IIPOBOJIUTH CPAaBHEHUE U KJIACCU(DUKAIUIO MO 33JaHHBIM KPUTEPUSIM;

*yCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIEC CBA3H B U3y4aeMOM KpYyTe SIBJICHHIA;

*IIOCTPOUTDH PACCYXKACHUS B GOpPME CBA3M MPOCTHIX CYXIACHUI 00 00bEKTEe, €r0 CTPOCHHH,
CBOIMCTBAX U CBS3SX;

*IONyCKaTh BO3MOKHOCTH CYILIECTBOBAHHUS y JIIOEH DPA3IMYHBIX TOYEK 3PEHHsS, B TOM
Yyclie HE COBHAJAIONIUX C €ro COOCTBEHHOU, M OPHUEHTHPOBATHCSA HA MO3UIMIO MapTHEpa B
OoOLIEHNH U B3aUMOJACHCTBUN;

*GopmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIUIO;

Paspnen 2. Kommiekc opranu3anioOHHO-TIeJArOrM4eCKUX yCJA0BHH
KanenxapHo-y4eOHblii rpaguk.

IIpomo/KNTENBLHOCTh Y4eOHOI0 roAa 1 cenTsOps -27 masi
KosmnuecTBo y4eOHBIX HeeIb 34

B Y4eOHOM roay

Pexum padoTsi BropHuk, 14. 15-14.55

YcioBus peaau3anuy NporpaMmabl.
Mamepuanvno-mexnuueckoe obecneuenue .



OpranuzalvoOHHbIE YCIOBHSI, TO3BOJISIOIINE PEATTU30BATh COACPHKAHUE JOTIOTHUTEIbHON
oOpa3oBatenbHON IporpaMMbl «FOHBIHN HCCIeI0BATENbY MPEANOIAraloT HaTMUUe CIIeTyIOLIeTo
00opynOBaHUS:

- IOMELICHHS, YKOMIUIEKTOBAHHOTO CTaHIAPTHBIM y4eOHBIM 000pYIOBaHUEM U MEOEIBIO
(mocka, mapTel, CTYNbs, MKa(bI, 2IEKTPOOOECIICUCHHE, );

- CBETOBBIE U JIEKTPOHHBIE MUKPOCKOIIBI

- nudpoBas 1abopaTopus 0 OHOJIOTHUH,

- KOMIUIEKT IIOCY/Ibl U 000pYAOBaHMs ISl YYEHUUYECKUX OIBITOB;

- MYJIBTHMEIUIHOTO 000pyn0oBaHMs (KOMITBIOTEP, HOYTOYK, IPUHTEP, MyJIbTUMEIUITHAS JOCKA,
(IdII- KapThl, KpaH, CPEICTBA TEICKOMMYHUKAIIUH (JOKaJIbHbBIC IIKOJIBHBIC CETH, BBIXO B
UHTEPHET)

Dopmvl ammecmayuu, KOHMPOJA.

Jlig oTCNeKMBaHUS Pe3yJIbTaTUBHOCTH 00pa30BaTEIbHOIO MpOLecca Mo MporpaMMe

«HOHbI# uccnenoBaTenb)» UCIONb3YIOTCS CIEIYIOIINE BUIbI KOHTPOJIS:

- IpeABapUTENbHBINA KOHTPOJIb (pOBEpKa 3HAHUH ydaluxcs Ha HauyalbHOM dTare OCBOCHHUS
MIPOrpaMMbl) - co0eceI0BaHue;

- TEKYIIMH KOHTPOJIb (B TEUEHHE BCETO CPOKA pealin3allii IPOrpaMMbl);

- UTOTOBBIN KOHTPOJIb (3aKIIOUUTENbHAS POBEPKA 3HAHUN, yMEHUH, HABBIKOB I10
UTOTaM.peaanu3aluy IporpaMMbl).

Peanuzarust mporpamMmel perycMaTpuBaeT cleayroniue GopMbl TPOMEKYTOUHON U
UTOTOBOU aTTECTAIMH:

—  BBINIOJTHEHUE TIPAKTHYCCKUX/TA00PATOPHBIX PaboT (ITOCTAHOBKA OTBITA, IKCIIEPUMEHTA);
— BBINOJHEHUE TBOPUYECKUX pabOT; CO3AaHNE MPE3EHTALNN U BUACOPOIUKOB.
—  WHIUBHAYAIbHBIA MMCHbMEHHBIM U YCTHBIA ONPOC, GPOHTAIBHBIN OMPOC;
— BUKTOPHHBI;
— KOHKYPCBHI;
— cosnanue poToapbO0MOB;
— TpEe3eHTalUA U 3alIUTa WHAUBUAYAJIbHBIX U KOJJICKTUBHBIX MPOEKTOB U TBOPYECKUX
pabor;
—  3alUTa MpPOeKTOB.
— 3ammTa noptdoamo (MpoXoauT HA UTOTOBOM 3aHSATHH B (JOPME MPE3CHTAIUH).
Taxxe k popmam aTTecTallu MOTYT OTHOCHTBCS:
- VYuyactue oOyyaromuxcsi OObEAMHEHHS B KOHKypCax, OJIMMIIMAAAX U KOH(MEpEeHIHsX
00J1aCTHOTO U BCEPOCCHIICKOTO YPOBHSI.
— OT3BIBBI pOJIUTEIICH.
— [lyOnuxanuu o pesynabrarax JnesTenbHocTH oObequHenust B CMU.
— AHanuTHYEeCKUN MaTepHuai Mo UTOraM MPOBEICHUS MeJarOrnYeCcKOd JUarHo CTHKY.

q)OpMLI OTCJIC)KUBAHUS U (1)I/II(CB.I_II/II/I MMPEAbABIICHUA O6p330BaTCJ'ILHHX PE3YJIbTATOB YUAIUXCA
MOT'YT OBITh MMpEACTaBJICHBI B BUAC: TPAMOT, AUIIJIOMOB, CepTH(bHKaTOB, HOpT(l)OJ'II/IO yqamuxcs,
OTYCTHBIX BBICTABOK, AHAJIMTUUCCKUX PC3YIIbTATOB.

Cnucok auTepaTypbl 4 HCNOJIb30BAHHBIX PeCypCoB.
IIpozpammnvie mamepuasoi.

1. BbypnyuxasC.A. [lononHurensHas o0meoOpa3oBatenbHas 001epa3BUBaOIas
IporpamMma eCTeCTBEHHO- Hay4yHOU HampaBieHHOCTH « FOubIi Ouomnory. Llentp « Touka
Pocray, r. Kpacnorop, 2022

2. Jlyxesuenko E.JI. IIpoekTupoBaHue TOMOJHUTEIBHON 00111€00pa30BaTeIbHOM
oOmiepa3BuBatoiel mporpamMmel. I'. Anexcun, 2022

3. KanakyrokA.A. [lononHurenbHas o6meo0pazoBaTenbHast o01iepa3BUBaroIias



nporpamma yyeOHoro ooweaunenus « FOusrii 6uonor», a. Crapobxeroxosas, 2021
4. Yepemucuna H.B. Pabouas mporpamMmma BHEYpOUHOIl nesiTeabHOCTH « [IpakTinaeckas

ouonorusy», Touka Pocta

CHuCOK JUTepaTyphl.

AnToHOBa K. Mup nox mukpockornom. 4D knura

Masyp O. HeBumumeriii mup. — M., Levengukpress, 2021

Pomxepc. K. Mukpomup. Jlerckas sHIuKIoneaus mkoiabHuka. — M.: Pocman, 2022.

Paxnak 3., Jlaepnan 1. ’Kusoit mup moa mukpockornom. M.: Dxcemo, 2019 —30¢

Peiin I1., OBepr P., Aiixxopn C. CoBpemenHnas 6oranuka. — M.: Mup, 1991

Ikonsauk FO.K. Pactenus. Ilonnas suuuknoneaus. — M.: Dkemo, 2016

HNHuTepHeT-pecypcsl

1. http://lwww.sci.aha.ru/ATL/ra21c.htm — Guonoruueckoe pasnoobpasue Poccum.

2. http:/mww.wwf.ru — Beemupnsiii don qukoit npupoas (WWF).

3. http://edu.seu.ru/metodiques/samkova.htm — unTepHeT-CaiT

«O0mmecTBeHHble pecypchl oOpazoBanus» / CamkoeaB.A. OtkpeiBas mup. Ilpaktuueckue
3a7aHusl IS YaIIuXxcs.

4. http://www.kunzm.ru — Kpy>K0K IOHBIX HaTypaJHCTOB 300JI0THYECKOro My3es MI'Y.
http://www.ecosystema.ru — skosorudeckoe o0pa3oBaHue IeTel U U3ydeHue npupo sl Poccun
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