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IIporpamMmmMa BHEYpPOYHOU AeATEIbLHOCTH
€CTECTBCHHOHAYYHO! HANPABJIECHHOCTH

«JOHBI Hccea0BaTe b

TOYKA POCTA

Bo3pact o0yuarommxcsi: 11-16 et

Cpoxk peaauzauuu nporpammsbi: 1 roa

ABTOp-COCTaBUTEIb NPOrPAMMBI:
y4uTedb reorpadguu u 0HOJI0TUH

Xapuronosa Cgperiiana BacuibeBHa

c. l'eopruesckoe, 2023



IlosicHuTeIbHAS 3aMHCKA

B mHactosmee Bpems Ouojorudeckoe o0pa3oBaHHME IIpPEAIOIaraeT He TOJbKO YCBOSHHE
ONpPEJENEHHOIO TEOPETUUYECKOI0 MaTepuaja, HO U OBJIAJICBAaHUE IPAKTUYECKUMHU HaBbIKaMH,
TakKUMM Kak paboTa C COBPEMEHHBIM OOOpY/IOBAaHUEM, BBIIIOJIHEHUE JIAOOPATOPHBIX U
MPaKTUYECKUX pabOT C NPUMEHEHUEM 3TOr0 000pyaoBaHHs, OG(OpPMIIEHUE NPAKTUYECKUX
PE3yIbTaTOB MCCIEA0BATENBCKOM EATEIbHOCTH.

Paboyas nporpamma BHEYpOUHOM JEATEIBHOCTH ISl 5- 9 KIIacCOB COCTABIIEHA B COOTBETCTBUU C
tpedoBarusmMu OI'OC u yuéToM HOpMATHBHO- MPABOBBIX TOKYMEHTOB:

o ®denepanpubiM 3akoHOM OT 29.12.2012 1. Ne 273-®P3 «O06 obOpazoBanuu B Poccuiickoit
denepauuny;

e Jlpukazom Munucrepcra oOpazoBanus 1 Hayku P® ot 9.11.2018 r. Ne 196 «O6
YTBEPKICHHUH TTOPSIIKA OPraHU3aIluu | OCYIECTBICHHUS 00pa30BaTeIbHON IeATEITHHOCTH
O JIOTIOJTHUTEIHLHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMam»;

e [locranoBnenuem ['maBHOTO rocymgapcTBeHHOro Bpada P® ot 28.09.2020 r. Ne28 « O6
yTBepkaeHNH caHuTapHbIX npasui ClI 2.4.3648-20 «CanutapHO- SIUAEMHUOJIOTHYECKUE
TpeOOBaHUs K OpraHU3alisIM BOCIIUTAHUS U 00yUEHHUs, OTJbIXa U 03/I0POBIICHUS JeTeN 1
MOJIOJIEKHN Y,

e KoHnrenmuen pa3BuTUs JONOJHUTEIBHOTO 00pa30BaHUs E€TeH, yTBEPKACHHON
pacniopspkeHreM npaBuTeNbeTBa Poccuiickoit @eneparmm ot 4.09.2014 r. Nel1726-p;

e [lucemom MunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O HanpaBieHUH HHOOPMATITII
(BMecTe MeToanyeckue peKOMEHJAIH [0 MPOSKTUPOBAHUIO JOMOJTHUTEIbHBIX
o011epa3BUBAIOLIUX TPOTPaMM) U IPYTUX HOPMATUBHBIX IOKYMEHTOB;

YpoBeHb 0CBOEHUSI MPOrPpaMMbl — 0A30BBIH.

HanpaBieHHOCTH MPOrpaMMBbl.

JlomonauTenbHas ~ oOmeoOpa3oBaTelibHAass ~ NporpaMMa  MMEET  ©CTCCTBEHHOHAYYHYIO
HAIPaBJICHHOCTh W OPHCHTHPOBAHA Ha MPHOOpETEHUE 3HAHWK 10 paszjenamM OHOJIOTHH —
MHUKpPOOHOJIOTHH, OOTaHUKE ; HA Pa3BUTHE MPAKTUYCCKUX YMEHHH M HaBBIKOB; HAIIpPBJICHA Ha
dbopMHpOBaHHE HWHTEpeca K OIBITHOM, OKCICPUMEHTAJIbHOW M  HCCIIEIOBATEIbCKON
NCSTEILHOCTH, KOTOPBIE CIIOCOOCTBYIOT — IIO3HABATCIIBHOM W TBOPYECKOW  aKTUBHOCTH
oOyuaromuxcs.

AKTYaJIbHOCTb POTrPaMMBblI.

AKTyallbHOCTh MPOTPaMMBI 3aKJIIOUAETCsl B TOM, 4TO €€ pealu3anus Ipeanoiaraet padboty c
COBpPEMEHHBIM 000pynoBanueM. [1IkonbHUKaM MPEICTOUT HE TOJNBKO M3ydaTh OMOJOTHYECKUE
OOBEKTHI M SBJICHHUS C MOMOIIBIO 3TOr0 OO0OpYyIOBaHUS, HO M OQOPMIIATH OTYETHI O CBOEHU
paboTe, B TOM YHUCJIE€ U C MOMOIIBI0 TAKUM XOPOIIO 3HAKOMBIE UM MPUEMOB, KaK CO3JIaHUE
BHUJICOPOJIMKOB U BUJICOKJIIUIIOB, Pa3MELIEHUE pPe3yabTaTOB HCCIEAOBAHMI Ha CIELUAIBHON
cTpanudke B corceTsx. LIIkompHIKaM MPeICcTOUT MOnmpoOoBaTh cedsl B POJIU MOMYISIPU3aTOPOB
OMOJIOTHYECKUX MCCIIEI0OBAHUN.

OTan4uTeIbHON 0C00EHHOCTHIO MPOIrPaAMMBbI SIBJISIETCS TO, UTO B X0JI€ € peanu3anuu OyaeT

3a1ciCTBOBAHO 060py,I[0BaHI/IC « Touku pocTa» , DJICKTPOHHBIC MUKPOCKOIIBI, 4 TAKKC aKTUBHAA
ACATCIBHOCTDE B COILICCTAX.

IMenaroruueckast 1me1ec006pa3HOCTH MPOTPAMMBI.
B yueOHOM 1utaHe Ha npenmet «buosorus» oTBeneHo Bcero 1 yac B Hezenmo B 5-7 Kiaccax, 4To
JaeT BO3MOXHOCTH C(POPMHUPOBATH Y 00YYAIOMINXCS TOJIBKO 0a30BbIE 3HAHHUS 110 TIPESIMETY.



B 10 xe Bpems 3TOT BO3pacT XapaKTEpU3yeTCs TEM, YTO y peOsT elmié He yracia
T0003HATENFHOCTD M XKakaa OTKpbITUi. HeoOxoaumo nepesectu e€ u3 nmacCuBHOMU (ha3bl,
KOTOPYIO UM HaBsI3bIBAa€T HHTEPHET, Yepe3 0OBIYHOE CO3epLaHne HEOOIBIINX BUICOPOIUKOB, K
aKTHBHOMY — CO3/IaHUIO BUACOKOHTEHTA C 3aHATUN OMOJIOTUIECKUX KPYKKOB. ITO MOOYKAaeT
MOJIPOCTKOB K aKTUBHOMY JeiicTBUIO. bronornueckue 3HaHNS IEPECTalOT ObITh (POPMaTBHOM
teopueid. OHu npu TakoM popmare 0OyueHHs BIIUCHIBAIOTCS B IPUBBIUHBIN YKIIa]]
COBPEMEHHOT'0 peOeHKa.

[IporpaMmma  cnocoOCTBYeT  O3HAKOMJIEHMIO C  OpraHM3alMed  KOJUIEKTUBHOTO U
UHIUBUAYAJIbHOTO  HUCCIIEJIOBaHMS, OOY4YEeHUI0 B JIEUCTBUH, IIO3BOJSIET 4YeperoBaTh
KOJUIEKTUBHYIO M WHIUBUAYAIbHYIO JEATEIbHOCTb. TeopeTnueckuil mMarepuall BKIIOYAET B
ce0st BOIIPOCHI, KACAIOIIHECs OCHOB ITPOEKTHO-HUCCIIEI0BATEILCKON AEATEIbHOCTH, 3HAKOMCTBA
CO CTPYKTYpPOM pabOTHI.

Anpecat nporpaMmbl, ycJa0Busi Habopa.

[Iporpamma npennazHaueHa juist nereit 11-14 ner. HanonnsiemocTs rpynmsl - 18 yenosexk.
VYcnoBus Habopa — IPUHUMAIOTCS BCe JKemaromue. PekoMeHJ0BaHO MOCemaTh TPyIy
y4Yalumcsi, TpOsIBISIONIMM UHTEPEC K KUBOM MPUPOJE, PACTEHUSM, )KUBOTHBIM, TEM, KOT'O
MHTEPECYIOT BOTPOCHI OXPaHbI MPUPOIBI POJHOTO Kpasi.

O0beM 1 cpoK peaM3aluy NPOrpaMMsl
O6wem nporpammsl — 34 gaca

Cpox peanuzanuu nporpammel — 1 ron
VYyeOHas Harpy3ka — | yac B Hezeo.

®opma 00yueHHs — OUHAasI.

Oco0eHHOCTH OpraHu3anum 00pa3oBaTeIbLHOIO0 Mpouecca.
[Iporpamma siBJISIETCSI TPAIUIIMOHHOM M TIPEJICTABIISIET COO0M TMHEHHYIO MOCIEI0BATEIHLHOCTD
OCBOEHHS COJIEP’KaHUS B TE€UEHHUE OJTHOTO ro/1a O0yUYeHHUS.

Opzanuzayuonnsie popmul 00yuenus.
[Ipu npoBeneHny 3aHATHI UCIIONIB3YIOTCS ClIEyIOIIHe (OpPMBbI pabOTHI:
® uHOUBUOyanbHasA opma 0dyueHus MOAPA3yMEBAET B3aUMOACHCTBHE MPEINOIaBaTEeNs C
OJIHUM YYEHHKOM.
e cpynnosas ¢opma ydamuecs pabOTalOT B TPYIIAX, CO3/aBAEMbIX Ha Pa3IUYHBIX
OCHOBAaX.
o  @poumanvuas ¢Gopma mpennonaraer padboTy IMpemnojaBaTess cpazy €O BCEMHU
yUYaIIUMHCS B €MHOM TEMIIE U C OOIIMMU 3aa4aMHu.
o Komnexmuenas ¢opma otnudaerca OT (PpPOHTAIBHOW TEM, UTO y4alluecs
paccMaTpuBalOTCAd Kak LEJIOCTHBI  KOJUIEKTUB CO CBOMMH OCOOCHHOCTSIMU
B3aUMO/ICHCTBUSL.
o [Ilpu napnom o6yuenuu OCHOBHOE B3aHMMOJICHCTBHE MPOUCXOAUT MEXKAY JBYMS
YUYEHUKaMHU.

Bune! 3anatuit (B 3aBHCHUMOCTH OT IIeJIEH 3aHATHS U €ro TCMBI), BKJIrO4as yqe6HHe 3aHATHA,
HaITpaBJICHHLIC Ha MTPOBCACHUC TCKYLICTO KOHTPOJIA OCBOCHUA TPOTPAMMBI U CO3JIaHUC
BHUICONPOAYKTOB IMOCJIC KAKIAOTO 3aHATHUS:
e  MuHU-JIEKIIUHN — U3JI0KEHHUE IpernoaaBaTeiicM HpCIlMCTHOﬁ I/IH(I)OpMaI_II/II/I.
L4 CCMI/IHapLI —3apaHee MOATrOTOBJICHHBIC COO6H.ICHI/ISI, BBICTYIUICHUC U 060y)KI[CHI/IC
L4 I[I/ICKYCCI/II/I — INOCTAHOBKA CIIOPHBIX BOIIPOCOB, 0Tpa60T1<a YMCHHA OTCTAUBATH U
APTYMCHTHUPOBATH CBOKO TOYKY 3PCHUS.



e [Ipesenranus — my0IMyHOE IPEACTABICHNE OTIPEACIEHHON TEMbI UM BUACOIPOIYKTa, B

TOM 4YHUCJIC B COLICETAX

MOJICJIUPYEMOM CUTYallUU

Peotcum 3anamuii-

[TpoAOmKUTENBHOCTD OAHOTO aKaJAEMHYECKOTO Haca - 40 MUH.

OO0I111ee KOJIMYECTBO YacoB B HeAEI0 — 1 dac.
3anstus npooasaTcs 1 pa3 B Hegento no 1 vacy.

Henpb u 3a7a4u nporpaMmmsl

3ammTa npoekTa — 000CHOBaHME M MPEICTABICHHUE MPOJICIIAHHON PabOTHI
Kpyrnstii cton — HegopmaibHOE 00CyKIeHNE BEIOPAHHON TeMAaTHKH
Mo3sroBas araka — pelieHre HeCTaHJaPTHBIX 3a7a4 B KOJUICKTHUBE

PoneBbie urpel — npeaioxkeHne peOEHKy IeHCTBOBATh B KaOH- JTMOO pOJIH B

Heab: hopmupoBanue y oOydaromuxcs riIyo0Koro U ycTOHYMBOrO HHTEpeca K MUPY KUBOU
MIPUPO/IbI, TPUOOPETEHNE HEOOXOJUMBIX MPAKTUYECKUX YMEHUN U HABBIKOB MPOBEICHUS
AKCIEPUMEHTOB, OCHOB HCCIIEA0BATEIbCKOM 1€ TENIbHOCTH, HABBIKOB ITYOJIUYHOTO

MIPEACTABJICHUS PE3YIbTATOB CBOCH pabOTHI
3anauu:
Ooyuarwmue:

- pacuIMpeHue Kpyro3opa o0ydaromuxcs;

- pacuupeHue U yriayoieHue 3HaHui 00yJaroniuxcs Mo OBJIaIeHHUI0 OCHOBAMH METOJIOB
MO3HAHUS, XapaKTEPHBIX JIJIs1 €CTECTBEHHBIX HayK (Ha0Jt0/IeHUE, CpaBHEHUE, IKCIIEPUMEHT,

U3MEPECHHE);

- o0y4eHHe CO3/JTaHUIO HOBBIX ITPOTYKTOB Ha OCHOBE MMEIOIIUXCS 3HAHU I

- oOyuenue mpuéMam MpeacTaBiIeHus nH(GOpMaIu;

- TMOJTrOTOBKA OOYYAIOIINXCS, OPUCHTHPOBAHHBIX HA OMOJIOTHYECKUI TTPO(PHITH
00y4eHHs1, K YCBOCHHUIO MaTepHasa NMOBIIIEHHOTO YPOBHS CIIOKHOCTH MO0 XHUMUHU.

Pa3zBuBaromue:

- Pa3BHUTHC YMeHI/Iﬁ 1 HaBbIKOB ITPOCKTHO - HCCHCHOBaTeHBCKOﬁ JACATCIBbHOCTH,
-  Pa3BHUTHEC TBOPUYCCKUX CIIOCOOHOCTEN 1 YMCHI/Iﬁ ydamuxcs caMOCTOATEIIBHO

an06peTaTb U IIPUMCHSATH 3HAHUA Ha IPAKTHUKE,

- pa3BUTHE YMEHUH MyOJUYHO MPEACTABISATh UHTEPECHI CBOEH pabOTHI.

BocnurtareanHnsbie:
- BOCIIMUTAHME FKOJOTHYECKON IPaMOTHOCTH;

- BOCIIMTAHHEC SMOIIMOHAJIbHO- IECHHOCTHOT'O OTHOUICHUS K OKPYKAOIIEMY MUDPY,
- BOCIIMTAaHHC YMGHI/Iﬁ pa60TaTL B KOJIJICKTHUBE, OTBCUATDH 3a YCIICX 061].161" 0 aciia.

Conepxanue y4eOHOro miaHa.

TemaTuyeckoe IJIAHUPOBAHUE.

Ne HasBanmue pa3aena KoanuyecTBo yacoB| ®opMbI KOHTPOJIA
BCe | TeO | MPAKTH
ro | pusi| Ka
1 JIabopaTopus ycnexa. 3 3 0 BxonHoe
TMarHOCTUYECKOE
coOece0BaHNe

BpoaHOoe 3aHATHE. 3HAKOMCTBO C ILIAHOM pa6OTBI




KpYXKKa.

buosiornyeckas nadopaTopusi, mpasuia padOThl B HEH.
O6opynoBaHne OHOJIOTMYECKON JTa00OPaTOPUH.

O6opynoBanne « Touku Pocra». IlpaBuna TexHUKH
0e30macHOCTH IpH padoTe B 1aOOPaTOPHH.

MI/Ip moJx MUKPOCKOIIOM

17

13

JlaGopaTopHble

Metoapl u3ydeHUs: OMOJIOTHYECKUX OOBEKTOB.
Y BeIMUUTEIILHBIC TIPUOOPBI.
Mukpockon. YCTpouCTBO MHKPOCKOIIA, IIPABUIIA
[paboTHI C HUM.
JlabopaTtophnast padota Ne 1: «YcrpoiicTBo
MHKPOCKOTIA.

aboThI ¢
MHUKPOCKOIIOM, OTYET
0 pabore,
CaMOCTOSITENIbHAS
pabota, co3ianue
Mpe3CHTAINH U

DNEeKTPOHHBIN MHUKPOCKOII, €r0 0COOEHHOCTH.
Co3ztaHue BUACOPOJINKA € Y CTPOWCTBO MUKPOCKOIIA

BUICOPOJIHKA

Knerka: ctpoeHue, coctaB, CBOMCTBA.
Mukpornpenaparsl. MeToAbl IPUTOTOBIEHUS U
M3y4YeHUE IIPENapaToB «KHUBasl KIETKa», « BpEMEHHBIN
MUKpoTpenapar» «pUKCUPOBAHHBIN MUKpOTIpEnapar.
JlaGoparopras padota Ne 2: «3rotoBnenue
BPEMEHHOTO MUKpPOIIpEnapaTa»

KiteTku pactennii o MUKpockonoM. M3rotosienne
MHKpPOIIpenapaToB 1 ux uzydenue. Cosnanue
BHJICOPOJIMKA « MHUKponpenapar.

M3ydenune pactuTenbHOM KieTku. [Ipurorosienne
MpernapaTa KOKHUIbI JTyKa, MSKOTH IJIOJIOB TOMAaTa,
si0;10Ka, KapTodens U uX U3Y4eHHE 10T MUKPOCKOIIOM.
JlaGopaTopubie paboThr:Ne 3, 4 «IIpurotoBiienne
MpernapaTa KOXKHUIbI TyKa, MAKOTH IUIOJ0B TOMAra,
PAOMHBI U MX U3yYEHHE 10T MUKPOCKOIIOM

UlaGoparopnas pabora «[IpurotoBnenue
MUKpornpenapara kaprodens, 1010ka U UX HU3YUCHHE
10 MUKPOCKOTIOM.

Co3znanue Bujeoposimka « Kietku pacrenuit mop
MHKPOCKOTIOTTOM)

baktepun 1 rprOBI IO IO, MUKPOCKOTIOM.
[TpurotoBiieHHEe CEHHOTO HACTOS, BHIPAIIUBAHHE
KYJIBTYpbl CCHHOH MaJ04KH U U3y4deHUe e€ 1Mo
MukpockornioM. Jlabopatopnas pa6ota Ne 5
«BpIpainrBanue KylbTypbl CCHHON MalOUKH U
M3ydeHue e€ Mol MUKPOCKOTIOM).

Co3naHue BUIECOPOJIMKAa « 3HAKOMBTECh, >KHBas
OaKTepUs».

[ IpuroToBiieHNE MUKpOIIpENapaTa IpoA:Ke n
M3Y4E€HHE €r0 MO MUKPOCKONIOM. BhipanBanue
MJIECEHU U U3YUEHUE €€ 110 MUKPOCKOIIOM.
UlaGopaTopublie paboTsl Ne 6: «IIpuroroBnenue
MUKpOIpenapara ApoxsKel U H3y4eHHE €ro Mo
MHUKPOCKOTIOM»,

JIaGopaTopHble paboThl «BbIpalBanye MiIeCHEBbIX




rpuboB», «M3yueHue cTpOCHHS IIECHEBBIX TPHOOB
o1 MUKpockoriom» .KynbTypanbHbie U GU3H0I0r0-
OMOXMMHUYECKHE CBOWCTBA MUKPOOPTaHU3MOB.

Coznanue BujeopoaukoB « Ilnecenp ObiBaeT
paszHas» u « CeMenKa qpoACKEn».

Komonun MHUKPOOPTaHU3MOB. Metonanl
BBIPAILIMBAHUS u W3YyYEHHUS KOJIOHUH
MHKPOOPraHU3MOB. IIuTarenpHbie cpeabl 1

BBIpAIIMBAHUS  MHUKPOOPraHW3MoOB.  BrlpamuBanue
KOJIOHHI U HU3Yy4YCHHUEC UX MO MUKPOCKOIIOM.
UlaGoparoprast pabota Ne 9: «BrIpamuBanue KOJOHHN
M U3Y4YEHHE UX II0JT MUKPOCKOIIOMY». «

[[Ixosta o1 MUKPOCKOIIOM. [IpuroroBnenune
MMATATEIbHON cpenbl JUTS BBIpAIVBAHMS]
MHKPOOPraHU3MOB.

JlaGoparopnas pabora No 10. «IToceny)
MUKpPOOPTraHW3MOB. V3ydeHHne OaKTepHOIIOTHYECKOT(
COCTOSIHUSI Pa3HbIX IMOMEIIEHUI MKOJIbl (KOPUAOD,
KJIACCHI, CTOJIOBAs, TyaJleT U Jp.)

Odopmnenue pe3yJIbTaTOB HCCIIEIOBATENBCKON
pabotel. Co3manue BumeoponukoB «lllkoma mon
MHUKpOocKoriom». [lonb3a 1 Bpe MUKPOOPTaHU3MOB.

Brnusiane ¢uzndeckux U XuMHU4YECKUX (PaKToOpoB
Ha pOCT M pa3BUTHE MHKPOOpPraHu3MoB. BrusHue
AQHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

Ku3HeneATeIbHOCTh PACTEHU I — B3TJIA U3
iadboparopuu

14

12

OT4€T 00 SKCKypCcUU
Pabora ¢

OOmeH BemiecTB y pactenuii. [[pixanue. Mcnapenne
BOJIbI pacTeHUAMU. M3yueHrne MeXaHu3MOB UCHapeHus
BOJIbI JINCTHAMU. Typrop B )KM3HH PaCTCHUU.

OTIPEICTUTEIISIMU.
M3roToBneHne
repOapus

JlaGoparopnas pa6ota Nell «/lprxanue TucTheBy,

Pe3ynbrarhl paboThl

Jlaboparoprass pabora Ne 12  «3aBHCHMOCTH
TpaHCIUpAlMM W TeMIIepaTypbl OT  IUIOIIAAX
MMOBEPXHOCTH JIUCTHEBY.

c udposoit
nmabopaTopuen «
Touka PocTay,
TBOpUecKas padoTa,

JlaGoparopras pabora Nel3 «Mcmapenue BObI
ITUCTBSMU JI0 U TIOCIIE TIOJTUBAY.

3allrTa TBOPUCCKUX

Ulaboparopnast pa6ora Ne 14 «TypropHoe cocrosiHue
KJICTOK) .

padot

COS,Z[aHI/IC BHUIACOPOJIMKA « Bce mb1 JABIIIHM)),

Cozanue BUACOPOIUKOB «DJIEMEHTHI KOHCITUPAILIUHU B
TpaHcnupanuuy, « Uto Takoe Typropy.

BoznymHoe mnuTaHue pacTeHuilT —  (OTOCHHTE3.
Kyrtukyna. VYcinoBus mnpopactaHus ceMsiH. JleneHue
KieTok.  Pacrenus. Msoroo6Gpasue pacTeHuH,

3HadeHUE paCTeHI/Iﬁ B IIpUPOJAC U KHU3HU YCIIOBCKA.
BereratuBHOE Pa3MHOKCHHC paCTeHHﬁ.

UlaGopaTtopHas padota Ne 14 «DoTtocuHTe3».

UlaGopaTtopnas pabora Ne 15 «3HadeHue KyTHKYJBl U
MPOOKH B 3aLUTE PACTEHUI OT UCTIAPEHUS.

UlaGopaTtopHas padota Ne 16«YciaoBus npopacTaHus

CeMsH. 3HAUCHHC BOZbI U BO3ayXa IUIA IpOpacCTaHUuA




CCMSAH».

JlaGoparopras padota Ne 17 «O6HapyxeHHe
XJIOPOILIACTOB B KJIETKAaX PacCTECHUID ,
Coznanue Buaeoposvka « JKUu3Hb pacTeHUID.
[TonBeneHue UTOrOB.

Uroro 34 9 25

Conepxanue
JladopaTopus ycnexa(3 4).

BBogHoe 3aHsTHE. 3HAKOMCTBO C IIAHOM pabOTHl Kpykka. buonormdeckas mabopaTtopws,
npaBuiia paboTel B Heil. O6opynoBanue 6uonornyeckoil sadoparopun. O0opynoBanue « Touku
Pocray. [IpaBuna Texauku 6€30maCHOCTH MpU paboTe B TabOpaTopu.

Mup nox mukpockonom(18 yacos).

MeTtop! n3ydeHust OMOJIOTHIECKIX OOBEKTOB. Y BEIMUUTEIbHBIC PHOOPHI.

Mukpockor. YcTpoicTBO MHUKPOCKOIIA, TpaBuUiia PabOThI C HUM.

JlabopaTtopnas pabota Ne 1: «YCcTpolcTBO MHUKPOCKOTIA». DJIEKTPOHHBIN MUKPOCKOII, €T0
ocobenHnocTtu. Co3aHne BUACOPOTUKA « Y CTPOHCTBO MUKPOCKOTIA»

Knerka: crtpoenue, cocraB, cBoicTBa. MukpomnpenapaTbl. MeTOIbl TPUTOTOBJICHUS U
M3Yy4YEeHUE TIPEerapaTtoB <OKMBas KJIETKA», « BPEMEHHbIH MHUKpoMpenapar» «PUKCHPOBAHHBIN
MuKpomnpenapary. Jlaboparopnas padora Ne 2: «M3roToBieHne BpeMEHHOTO MUKPOIIpEnapara
Knetku pacrenuii moj MukpockomnoM. M3rotoBiieHne MHKpOIpenapaToB U HUX H3y4YEHHE.
Coznanue Buaeopoirka « Mukpormpenapar.

N3ydyenue pacturtenbHOW KieTku. llpuroroBieHue mnpenapara KOXKHUIBI JIyKa, MSKOTH
IUIOJIOB TOMarta, s050Ka, kaprodens W HX H3ydeHHe MOJ MHUKpOcKomoM. JlaGopaTtopHbie
pabotei:Ne 3, 4 «[IpuroroBienue npenapara KOXHIIbI JIyKa, MSIKOTU TUJIOJIOB TOMAaTa, psOUHBI U
WX U3y4YeHHE MOJ MUKpockornom» «IIpuroroBienre Mukpornpemnapara kaprodens, 10JI0ka U UxX
u3ydeHue noJ Mukpockonom. Cosnanue Buaeoponnka « Kietku pacTeHuid o1 MUKPOCKOTIOM

baktepun wu rpubsl mOA 1OA MHUKpPOCKONOM. [IpuUroToBineHHe CEHHOTO HACTOS,
BBIpAlllMBaHUE KYyJIbTYpbl CEHHOW Majoyku U u3ydeHue e€ moja Mukpockomnom. JlaboparopHas
pabora Ne 5 «BplpamuBaHue KyabTypbl CEHHOM MallOUKH W U3y4YeHHE €€ MOJ MHKPOCKOIIOM).
Coznanue BUICOPOIHKA « 3HAKOMBTECH, )KUBAs OaKTEPUs».

[IpuroToBrnienne MHKpOIpenapara IpOXOKEH ¢ U3ydeHHE €ero IMoJ MHUKPOCKOIOM.
BeipamuBanue nieceHu U u3ydeHue ee 1noj Mukpockonom. Jlabopartopusie pabotel Ne 6, 7, 8:
«[IpuroroBnenne MuKpomIpenapara ApOXOKEH M HM3Yy4EHHME €ro IOoJ MHMKPOCKOIIOM»,
«BplpamuBaHue TIECHEBBIX TIpuOOB», «M3ydueHue CTpOEHHUs IIJIECHEBBIX TpUOOB MO
MuKpockorniom» .KyneTypanbHble U (U3HOI0T0-OMOXUMHUUECKHUE CBOWCTBA MHUKPOOPTaHU3MOB.
Co3nanune BuneoposnkoB « [Inecens ObiBaeT pasHas» u « Cemeika qpoxskeii».

Komonun  mukpoopranm3MoB. MeTonpl  BBIpAIUBAHMS U U3YYEHHS  KOJIOHHM
MUKpPOOPranu3MoB. [IurarenpHble cpebl Tl BIpAlIMBaHUS MUKPOOPTaHW3MOB. BripaminBanue
KOJIOHMH M W3ydeHHe uX MoJ MukKpockornoM. JlabGopatopuas paGora Ne 9: «BeipammuBanue
KOJIOHHMH U U3yYEHHE UX M10J MUKPOCKOTIOM». «

[lIkona moa MuKpockonoM. IIpuroroBneHue NUTATENbHOM Cpenbl A BbIpalllUBaHUS
MuKpoopranu3MoB. Jlaboparopnas padora Ne 10. «IloceB» mukpoopranusmoB. M3ydenue




0aKTEePHOJIOTMYECKOTO COCTOSIHHSI Pa3HBIX MOMEUICHUN HIKOJBI (KOPUAOP, KIACChl, CTOJIOBAsl,
Tyanet u Jip.) OpopmiieHre pe3ylIbTaTOB UCCIIEI0BATEIHCKOM padoThl. Co3/1aHne BUACOPOTUKOB
«Ixona nox Mukpockonom». [lonb3a 1 Bpex MUKPOOPraHM3MOB.

Bnusiane ¢usznyecknx M XuMUYECKUX (DaKTOPOB HA POCT U Pa3BUTHE MHKPOOPTaHH3MOB.
Bnusinne aHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

Paznea 3. ’)KuszHenesiTeIbHOCTH pacTeHuii — B3raA U3 Jadoparopum ( 13 yacos)
OOmeH BellecTB y pacteHul. Jlpixanue. Mcnapenue Boasl pacteHusMu. M3yueHne MexaHu3mMoB
WCIIapEHUs BOJbI JINCThSIMU. Typrop B )KM3HHU PACTCHHM.

JIaGoparopnas pabdorta Nell «/lpixanue nmucteeBy, Jlabopatopras padora Ne 12 «3aBUCHMOCTB
TpaHCIHMPALMU U TEMIIEPATYPHI OT IJIOLIAAHN TOBEPXHOCTHU JUCThEB». JlabopaTtopHas paborta
Nel3 «Mcnapenue Bopbl IMCThAMU A0 U 1Ociie nojuBa. JJaboparopuast paborta Ne 14

«TypropHoe coctosHue kiaeTok» . Co3nanue BUACOPOTUKOB « Bee Mbl IbIIINM», « DI€MEHThI
KOHCIIMpAllMY B TPaHCIIUpAIUN», « YTO Takoe Typrop».

Boznymnoe nuranue pactenuit — ¢orocunTes. Kytukyna. YcinoBus npopactanus CeMsH.
Henenue xnerok. Pactenus. MHOroo6pasue pacteHnid. 3HadeHHe pacTeHU B IPUPOJIE U KU3HU
yenoBeka. BeretaTBHOE pa3MHOKEHUE pacTEHUN

JlabopaTtopnast pabota Ne 14 «Dortocuntesy. Jlaboparopuas padora Ne 15 «3Hauenue
KYTUKYJIBI ¥ IPOOKH B 3aIUTE PACTEHUH OT UcmapeHus». JlaboparopHas padota Ne 16«YcnoBus
MpopacTaHusi CeMsIH. 3HauY€HHE BOJIbI M BO3/lyXa JUJISl IPOPACTAHUS CEMSH.

JlabopaTtopnast pabota Ne 17 «OOHapyKeHHE XJIOPOTUIACTOB B KJIETKAX PACTEHUI ,
[TonBenaeHue UTOrOB.

IInanupyemble pe3yJbTaThl:

IlaanupyeMple Pe3vaALTATEL

B mpomecce mpoxoxaeHuss mporpammbl  «HOHBIN HCClieOBaTEIbY Yy 00yUArOIIHXCS
(bopMUpYIOTCS CEAYIONINE PE3YIIbTAThI:

LlpenveTHpIe Pe3yIRTATRL

* [OJy4aT BO3MOKHOCTb pACIIMPUTh, CHUCTEMATU3UPOBATh U YIIyOUTh HCXOJHBIC
MIPEJICTaBJICHUS O IPUPOJIHBIX 0OBEKTAX U SIBICHUAX KaK KOMIOHEHTaX €IMHOIO MUPa, OBJIAJICIOT
OCHOBaMU MPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUI O MPHUpPOAE, MPUOOPETYT LIETOCTHBIN B3I Ha
MHp;

*TI0JTy4aT BO3MOXHOCTh OCO3HATh CBOE MECTO B MHPE;

*TI03HAKOMSTCS] C HEKOTOPBIMH CIIOCO0aMU U3y4EHUS IPUPOJIbI, HAYHYT OCBAUBATh YMEHHUS
MIPOBOJUTH HAOIIOJCHHS B IPUPOJIE, CTABUTH OIBITHI, HAYy4aTCs BUJCTh U MOHUMATh HEKOTOPHIE
MIPUYKUHHO-CIICZICTBEHHBIE CBSI3U B OKPYXKAIOIIEM MUPE;

*TI0JIy4aT BO3MOXKHOCTh MpuoOpecTn 0a3oBbie yMeHUs PaboThl ¢ coBpeMeHHbiMH WKT
CpeICTBaMH MOKMCKa MH(OPMALIUU B AIIEKTPOHHBIX HCTOYHHUKAX U KOHTposmpyemMoMm MHTepHere,
HayyaTcsl CO3/1aBaTh COOOIIEHUS U TPOEKThI, TOTOBUThH U MMPOBOIUTH HEOOIBIINE MTPE3CHTALIUN U
BHUJIEOPOJIUKH. .

*[I0JTy4aT BO3MOKHOCTh HAyUWUThCS HCIOJIb30BAaTh pA3JIMUHBIE CIPAaBOYHBIC W3AAHUS
(crmoBapu, SHIUKIIOTEINH, BKIIOYast KOMITBIOTEPHBIE) U IETCKYIO JINTEPATYPY O MPUPOJIE C IENBIO
MOUCKa TO3HABaTENbHON WHGPOpPMAIUK, OTBETOB Ha BOIMPOCHI, OOBSICHEHWN, Ui CO3JaHUS
COOCTBEHHBIX YCTHBIX WJIM MUCHMEHHBIX BBICKa3bIBaHM. HaydaTbcst mpeacTaBisTh pe3yiabTaThl
y4eOHOM eI TEIbHOCTH UHTEPECHO U YBJIEKATENbHO B COIICETAX.

® HayuyaThCs MPEJCTABIATH PE3YAbTAThl yYEOHOH JEATEIHHOCTH HHTEPECHO U
YBJIEKATEIbHO B COLICETAX

JIMYHOCTHRIE Pe3VJILTATEI:
*y4eOHO-103HaBaTEIbHbIN HHTEPEC K HOBOMY YueOHOMY MaTepHaly U CocodaM perieHus



HOBOM 3aJ1a4H;

*OpUEHTAIIV HA IOHMMAaHWE TIPUYNH yCIieXa BO BHEYUYEOHOU NEATEILHOCTH, B TOM YHCIIE
Ha caMOaHaJIM3 M CaMOKOHTPOJb pe3yjibTaTa, Ha aHaJIM3 COOTBETCTBHUS PpE3YJIbTaTOB
TpeOOBaHUSAM KOHKPETHOM 3a7a4u;

*CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KpPUTEPHEB YCICUITHOCTH BHEYYeOHOM
NEeSITENHbHOCTH;

*(OpMUPOBAHNE TYBCTBA OTBETCTBEHHOCTH 32 BHITIOJTHEHHOE JICJIO

MetanpeiMeTHpIe Pe3VILTATRL:

*[JTAHUPOBAaTh CBOU JICUCTBUS B COOTBETCTBUU C MOCTABIICHHOW 3a/layeil U YCIOBUSIMU €€
peanu3anuu, B TOM YUCJI€ BO BHYTPEHHEM IUJIaHE;

*yYUUTHIBATh YCTAHOBJICHHBIC ITPaBUJIa B IJIAHUPOBAHUH M KOHTPOJIE CIIOCO0A PEIICHNUS,

*OCYIIECTBJISTH UTOTOBBIH 1 MOIIArOBBIA KOHTPOJIb IO PE3YIIBTATY;

*OIIEHUBATh  MPAaBWILHOCTh  BBHINIOJHEHUS]  JIEHCTBHSI HA  YpPOBHE  aJIeKBAaTHOM
PETPOCTIEKTUBHOM OIEHKH COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUSAM JAHHOW 3a/1a4d U 3aJa4HOU
obnacru;

*pa3IMyYaTh CrIOcoO U pe3yibTaT NeHCTBHUS.

*B COTPY/JIHMUYECTBE C YUUTEJIEM CTaBUTh HOBBIC yueOHBIE 3a/1a4H;

*CaMOCTOSITEIFHO aJICKBATHO OIICHUBATH MPABWJILHOCTH BBITIOJHEHUS JIEHCTBUS 1 BHOCUTH
HEOOXOIMMBbIE KOPPEKTHUBBHI B HCIOJHEHHE KaK IO XOJYy €ro peaju3aluy, Tak W B KOHIIE
JEUCTBUA.

*OCYIIECTBIISATH MONCK HEOOX0MMOI HH(POPMAIIMH TSI BHITIOJTHEHNS BHEYYCOHBIX 3aaHII
C HCIOJB30BaHUEM Yy4eOHOW JUTEpaTypsl M B OTKPBHITOM HH(POPMAIMOHHOM IPOCTPAHCTBE,
SHIIMKIIONICIUH, CIPABOYHUKOB (BKJIIOYAs OJIEKTPOHHBIC, IM(POBBIE), KOHTPOIHPYEMOM
npoctpancTBe HTEpHETA;

*OCYIIECTBIIATH 3aNUCh ((UKcaruio) BEIOOPOUHON HHPOpMAIIUKA 00 OKPYXKAIOIIEM MHUPE U
0 cebe caMOM, B TOM YHCIIE ¢ IOMOIbI0 nHCTpyMeHTOB KT

*CTPOHTH COOOIIECHHUSI, POEKTHI B YCTHOW M MHUCBMEHHOU (opMe; CO3/1aBaTh MPOCTEHINHE
BUJICOPOJIUKH

*TIPOBOJIUTH CPAaBHEHHUE U KJIACCU(UKALIMIO MO 33/1aHHBIM KPUTEPHSIM;

*yCTaHABJIMBATh MPUYMHHO-CIICCTBEHHbBIE CBSI3U B U3y4a€MOM KpYyTe SIBJICHHUIA;

*TIOCTPOUTH PACCYX ACHUS B POpME CBSI3M MPOCTHIX CYKICHUI 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBAx M CBS3SX;

*JIOMyCKaTh BO3MOJKHOCTb CYLIECTBOBAHUS Y JIIOJIEH pPa3MYHBIX TOYEK 3PEHUS, B TOM
YiCclie HE COBMAJAIOIIUX C €ro COOCTBEHHOM, U OpPUEHTHPOBATHCS Ha MO3HIMIO MapTHeEpa B
OOLIEHUH U B3aUMO/JICHCTBUH;

*opMynUpPOBATH COOCTBEHHOE MHEHHE U MTO3UIHUIO;

Paspnen 2. Komniiekc OpraHu3aiMOHHO-NeJArOri4eCKUX yCJI0BHUil
KanenxapHo-y4eOHblii rpaguk.

IIpomo/kNTENBLHOCTH YU4eOHOI0 IoAa 1 cenTsdps -27 mas
KosmnuecTBo y4eOHBIX Hele/Ib 34

B y4eOHOM roay

Pexum padoTsl BropHuuk, 14. 15-14.55

YcioBus peaau3anuy NporpaMmai.
Mamepuanvno-mexnuueckoe odecneuenue .



Opranu3anroHHbIE YCIOBHS, TIO3BOJISIONINE PEATH30BATh COACP)KaHUE TOTIOJTHUTEIBHON
oOpasoBarenbHON porpaMMel «FOHBII HCCIIe0BATENbY MPEAIOJIATA0T HATMYHE CIISTYIOIIETO
00opynOBaHUS:

- IOMEIEHHs], YKOMIUIEKTOBAaHHOTO CTaHAAPTHBIM y4eOHBIM 000PYIOBaHUEM H MEOEIIbIO
(mocka, mapThel, CTY/bs, KA, ITEKTPOOOECIICUCHUE, );

- CBCTOBLIC U SJICKTPOHHBIC MUKPOCKOIIBI

- mudposas 1abopaTopus 0 OHOJIOTUH;

- KOMIUJICKT MOCYAbI U O6OPYI[OB21HI/I$[ AJ11 YAYCHUYCCKUX OIIBITOB,

- MyJIbTUMEIUNHHOTO 000PYI0BaHUs (KOMIIBIOTEDP, HOYTOYK, IPUHTEP, MYJIbTUMEANMHAS JOCKA,
(311- KapThI, 9KpaH, CPEICTBA TEICKOMMYHHUKAIUH (JIOKATBHBIC IKOJIBHBIE CETH, BBIXO/I B
UHTEPHET)

Dopmvl ammecmayuu, KOHMPOJIA.

Jlist OTCIEeKUBAHUS PE3yabTATUBHOCTH 00pa30BaTEIHHOTO TPOIIecca 1o poTrpamMMe

«HOHBII HccIIen0BaTENb) NCTIOIB3YIOTCS CIIETYIONINE BHIBI KOHTPOJIS:

- IpeBapUTEIbHBIA KOHTPOJIb (IIPOBEPKA 3HAHUH YJalllMXCs Ha HAYaJIbHOM 3Tarleé OCBOCHUS
IIPOrpaMMbl) - cOOECe1I0BaHuUE;

- TEKYIINI KOHTPOJIb (B TEUEHUE BCETO CPOKA peain3allii IpoTpaMMBbl);

- UTOTOBBIN KOHTPOJIb (3aKJIIOUNTEIbHAS TPOBEPKA 3HAHUN, YMEHHI, HABBIKOB IO UTOTaM
.pealn3aluy mporpaMMel).

Peanu3anus nporpaMMel IpeycMaTpuBaeT clieAyomue GopMbl MPOMEKYTOUHON U
UTOTOBOM aTTECTAIlNU:

—  BBITNIOJIHCHUE TTPAKTUUECKHUX/Ta00paTOPHBIX padOT (TTOCTAHOBKA OITBITA, SKCIIEPUMEHTA);
— BBINOJIHEHUE TBOPUYECKHUX paboT; CO3/1aHNE MPE3EHTAlU 1 BUICOPOJIUKOB.
—  WHAWBUIYaJTbHBIA MTUCEMEHHBIA U YCTHBIN OMPOC, GPOHTAIBHBIN OMPOC;
— BHUKTOPUHBI;
— KOHKYPCBI;
— co3ganue GoToaaTr00MOB;
— Mpe3eHTallMs U 3aluTa UHIWBUIyaJIbHBIX H KOJUIEKTUBHBIX IPOEKTOB ¥ TBOPUYECKHUX
pabor;
— 3alluTa IPOEKTOB.
— 3amuTa nopTPoauo (IPOXOAUT Ha UTOTOBOM 3aHATUU B (hOpMe MPE3eHTALINN).
Taxxe k popmam aTTecTalluu MOT'YT OTHOCUTBCS:
- VYuyactue oOyuarouuxcs OObEOUHEHHS B KOHKypcaX, OJUMIHNAAaX M KOH(pEpEeHLHIX
00JaCTHOTO U BCEPOCCHICKOTO YPOBHSI.
— OT3BIBBI pOAUTENICH.
— IlyGnukanuu o pe3ynbTarax aesiTelbHOCTH o0beaunenus B CMU.
— AHajnUTHYECKUH Marepuall 0 UTOraM IPOBEICHHS MEAarornyeckoil TMarHoCTHKU.

q)OpMLI OTCJIC)KUBAHUS U (1)I/II(CB.I_II/II/I IMPEAbABIICHUA O6paSOBaTeJ'ILHI>IX PE3YJIbTATOB yHAIIUXCA
MOT'YT OBITh NpEeACTaBJICHBI B BUAC: TPAMOT, AUIIJIOMOB, CepTI/Iq)I/IKaTOB, HOqu)OJ'II/IO yJqamuxcs,
OTYCTHBIX BBICTABOK, AHAJIMTUYICCKUX PE3YJIIbTATOB.

Cnucok JuTepaTypbl U HCNOJIb30BAHHBIX PECYPCOB.
IIpozpammnvie mamepuansl.

1. Bypaynkas C.A. [lononHurenabHas o0mieoOpa3oBaresibHas 001epa3BUBaoas
IporpamMmma eCTeCTBEHHO- Hay4yHOU HampaBieHHOCTH « FOubIi Ouomnory. Llentp « Touka
Pocray, r. Kpacaorop, 2022

2. Jlykbsaenko E.JI. IIpoexTupoBaHue TOMONIHUTENBHON 00111e00pa3oBaTeIbHON
oOmiepa3BuBatoiet nporpamMmsl. I'. Anekcun, 2022

3. Kanakyrok A.A. JlononuuTensHas o01eoopazoBaTeibHas o01iepa3BuBaroIas



nporpamma yueoHoro oobemuHenus « FOubIi Ouosory, a. Ctapooxkerokosas, 2021
4. Yepemucuna H.B. PabGouas nporpaMMa BHEYpOUHOI AesATeIbHOCTH « [IpakTrueckas

ouonorusy», Touka Pocra

Cnucok auTepaTypsl.

AnTOHOBa K. Mup o1 MUKpockonioM. 4D kHura

Masyp O. HeBumumsriii mup. — M., Levenguk press, 2021

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

Paxnak 3., Jlaepaan 1. ’KuBoit Mup noa Mukpockonom. M.: Dkemo, 2019 — 30c

Peiin I1., OBepr P., Aiikxopu C. CoBpemenHas 6otanuka. — M.: Mup, 1991

IIxonsauk 10.K. Pactenns. ITonnas sHinkmonenust. — M.: Dxemo, 2016

HNHuTepHeT-pecypcsl

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

2. http://lwww.wwf.ru — Bcemupnsiii pona aukoit mpupo st (WWEF).

3. http://edu.seu.ru/metodiques/samkova.htm — unHTEpHET-CAlT

«O0uiecTBeHHbIe pecypesl oOpazoBanusy /| Camkoea B.A. OtkpeiBas mup. [IpakTudeckue
3a7aHusl [UTsl yIaluxcs.

4. http://lwww.kunzm.ru — Kpy>XOK FOHBIX HATYPAJTKCTOB 300JI0TH4YecKOro My3est MI'Y.
http://www.ecosystema.ru — skosoruueckoe oOpa3oBaHue JAeTel U u3ydeHue npupoasl Poccuu
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