MyHuuunanbHoe 0101:KeTHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHne

ITycTonoasnecckast ocHOBHas 001eo0pa3oBare/ibHasl IIKOJIA

03

[NPUHATO: YTBEPXIAIO: gL
[lenarornueckuii coper HupekTop a
Nel ot 30 aBrycra 2024 roga I'epacumoBa P.A.

ITpukaz Ne 62 ot 30.08.2024 T.

JOHNOJIHUTEJIBHASA
OBILIEOBPA3OBATEJIbBHAS
OBIIEPA3BUBAIOLIAS ITPOT'PAMMA
EcTecTBeHHO-HAYYHOH HANPABJEHHOCTH

«JOHBII HccaeaoBaTeIb »

TOYKA POCTA

Bo3pact o0yuarommxcs: 11-14 jger

Cpoxk peanu3zanuu nporpammsl: 1 rog

a. Ilycroe Iloasecwe, 2024r.



IlosicHuTEAbLHAS 3aIUCKA

B mnacrosmee Bpemst Ouonorndeckoe oOpa3oBaHUE IPEIOaraeT He TOJIBKO YCBOEHHE
OIPEeNEHHOTO TEOPETHUECKOr0 Marepuaja, HO M OBJAJEHHE IPAKTUUYECKUMH HaBbIKaAMH,
TaKUMU Kak paboTa C COBPEMEHHBIM OOOpPYIOBAaHUEM, BBHINOJHEHHE Ja0OpaTOPHBIX U
MPaKTUYECKUX paboT ¢ MpPUMEHEHHEM JHToro o0OpyAOBaHUS, O(POpPMIIEHHE NPAKTUUECKUX
pe3yIbTaTOB UCCIIEA0BATEIILCKON AESTEIbHOCTH.

[Iporpamma 111 5- 7 KkjaccoB cocTaBiieHa B cooTBeTcTBUU ¢ TpeboBaHusiMu OI'OC u yuérom
HOPMATUBHO- IIPAaBOBbLIX TIOKYMCHTOB!

e ®denepanbHbIM 3aKk0HOM OT 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny;

e [Ipukazom Munucrepcrsa oopazoBanus 1 Hayku P® o1 9.11.2018 r. Ne 196 «O6
YTBEpP)KJIEHUU TOPAIKA OPraHU3alMK U OCYIIECTBICHUs 00pa30BaTEIbHOM 1eATeIbHOCTU
T10 JIOTIOJHUTENIBHBIM 00111€00pa30BaTeNIbHBIM IPOrpaMMam»;

e [locranoBnenuem ['naBHoro rocynapcrsenHoro spada P@O ot 28.09.2020 r. Ne28 « O6
yrBepkaeHun canutapabix npasui CII 2.4.3648-20 «CanntapHO- SIIHIEMHAOIOIMYECKUE
TpeOOBaHUS K OpPraHU3aLUsAIM BOCIMTAHUSA U 00yUeHMs, OTAbIXa U 03/JOPOBJICHUS JeTel U
MOJIOJEXKH»;

e Konnenmuei pa3BuTrs AOMOJIHUTEIHHOT0 00pa30BaHus I€TeH, YTBEPKICHHON
pacnopsbkenueM npasurenbeTBa Poccuiickoit @enepanuu ot 4.09.2014 1. Nel726-p;

e [IuceMom MunoOpHayku P® ot 18.11.2015 Ne 09-3242 «O nanpaBieHUH HHPOPMALIUI»
(BMecte MeToanueckue peKOMEeHJaluu 110 TPOEKTUPOBAHUIO JOTIOTHUTEIbHBIX
00111epa3BUBAIOIINX ITPOrPaMM) U APYTUX HOPMATHUBHBIX TOKYMEHTOB;

YpoBeHb 0CBOEHHS POrPaMMbl — 0A30BBIN.

HanpaB/jieHHOCTH NPOrpamMMBbl.

JlomoJIHUTENbHAS obmieoOpa3zoBaTenbHasl ~ IporpaMMa  HMEET  €CTECTBEHHOHAYYHYIO
HAIpPaBIIEHHOCT, W OPUEHTHPOBAaHA HA MpPUOOpETeHHe 3HAHUH TO pas3aenaMm OHOJOTHH —
MUKpPOOHMOJIOTHH, OOTAaHUKE ; HA pa3BUTHE MPAKTUYSCKUX YMEHUH M HABBIKOB; HAIpaBIICHA Ha
dbopMupoBaHHEe HMHTEpeca K  ONBITHOW, OKCHEPUMEHTAJIbHOW ¥  HCCIIEA0BATEIhCKOM
NeSITeIbHOCTH, KOTOpPbIE CIIOCOOCTBYIOT —ITO3HABATEJIbHOH M  TBOPYECKOM aKTHBHOCTH
00yYarOIIMXCsl.

AKTYaJbHOCTb NPOTPaMMBbI.

AKTyaJIbHOCTb IPOTrpaMMBbl 3aKJIHOYaeTcs B TOM, UYTO €€ peaju3alus MpeanonaraeT padory c

COBpeMeHHBbIM 00opyaoBanueM. LIIkompHIKAM MPEICTOUT HE TOJNBKO U3y4aTh OMOIOrHYECKUe

OOBEKTHI U SIBICHUS C MOMOIIBIO 3TOr0 OOOPYAOBAaHHSA, HO U OPOPMISTH OTYETHI O CBOEH

paboTe, B TOM YHCIlie U C IOMOUIbIO TAKUM XOPOIIO 3HAKOMBIE UM MPUEMOB, KaK CO3JaHUE

BHJICOPOJIMKOB M BHJICOKJIUIIOB, Pa3MEIIEHUE PE3yJIbTaTOB HMCCIICIOBAHUI Ha CIEIUaIbHOM

cTpanuuke B corcetsax. [lIkompHuKamM mpeacTout monpodoBaTh ce0st B POJIM MOMYJISIPU3aTOPOB

OMOJIOrMYECKUX UCCIIeIOBAaHUM.

OTan4YuTEeIbHON 0C00€HHOCTHIO MPOrPpaMMBI SIBJISIETCS TO, YTO B XOz€ € peanu3anuu Oyaer

3aJIelicTBOBaHO 000pya0BaHUE « TOUYKH pocTay , dIEKTPOHHBIE MUKPOCKOIIBI, a TAK)KE aKTHUBHAs
NeSITeIbHOCTh B COIICETSIX.

Ileparoruyeckasi neaecoo0OpasHOCThb NPOrpaMMBbl.
B yueOnoMm murane Ha nipenmet «buonorus» orBeneHo Bcero 1 yac B Henento B 5-7 kimaccax, 4To
JIaeT BO3MOXKHOCTH C()OPMHUPOBATH Y 00yHArOIIUXCS TOJIBKO 0a30BbIC 3HAHUS 110 MPEMETY.



B 1O xe BpeMss OTOT BO3pacT XapakKTepu3yeTcsa TeM, 4To y pelsrT emé He yracia
M0003HATENbHOCTh U JKaXaa OTKpbITUH. Heobxonumo mepeBecTH €€ M3 NMAcCCUBHOW (a3bl,
KOTOPYIO UM HaBSI3bIBA€T MHTEPHET, Yepe3 OObIYHOE CO3EpLiaHHe HEOOIbIINX BUAEOPOIUKOB, K
AKTUBHOMY — CO3/IaHHIO BUJECOKOHTEHTA C 3aHATUH OMOJIOTMYECKUX KPYXKKOB. DTO MOOYXKAAET
MOJPOCTKOB K aKTHBHOMY JEHCTBHIO. brojiornyeckrue 3HaHUS MEPECTAlOT ObITh (hopMaIbHOM

TEOpHUEH.

Onu mnpu Takom (opmare oOOy4deHHsS BIUCBIBAIOTCS B TPUBBIYHBIN  yKJaJ

COBPEMEHHOI0 peOeHKa.
[IporpaMmma  cmocoOCTBYeT  O3HAKOMJICHMIO C  OpraHu3anuedl  KOJUIEKTHUBHOIO U
UHIUBUAYATbHOTO UCCIEJOBaHUS, OOYy4YeHMIO B JIEHCTBUHM, MO3BOJIAET UeperoBaTh
KOJJIEKTUBHYI0 M WHAMBHUAYAJIBbHYIO NIE€ATEIbHOCTh. TeopeTnueckuil maTepuan BKIOYAeT B
ce0s BOIIPOCHI, KACAIOIINECS OCHOB ITPOEKTHO-MCCIIEA0BATENBCKOM 1€AT€IbHOCTH, 3HAKOMCTBA
CO CTPYKTYpOH paboTHI.

Anpecart nporpamMmsbl, ycJoBusi HaGopa.

ITporpamma npennazHavena ais gereit 11-14 net. Hanonusemocts rpynms! - 3 4esoBeka.
VYcnoBus Habopa — IPUHUMAIOTCS BCe XkKenarolye. PeKkoMeH0BaHO MOCeIaTh IPyIILy
y4aluMcsl, TPOSBISAIOLMM HHTEPEC K )KUBOU IIPUPOJIE, PACTEHUSIM, )KUBOTHBIM, TEM, KOT'O
UHTEPECYIOT BOIIPOCHI OXPaHbl IPUPOIBI POJHOTO Kpasl.

O0beM M CPOK peau3anuu NPorpaMmbl
O6bem nporpamMmmbl — 34 yaca

Cpok peanuzanuu nporpammsl — 1 roa
VYuebHas Harpy3ka — | yac B Hezedo.

®opma 00y4eHHUs — OUHAS.

Oco0eHHOCTH OpraHn3anuu 00pa3oBaTeibHOIO Mpouecca.
[Iporpamma siByisieTcs TpaAUIIMOHHON U MIPEAICTABIISIET COOON JTMHENWHYIO OCIE10BATEIbHOCTh
OCBOCHHMSI COAICP)KAHMSI B TEUCHHUE OJTHOTO Ir0/1a 00y4YEHUSI.

Opzanuzayuonnsie ghopmol 00yuenus.
IIpu mpoBeneHNH 3aHATHI HCIIONB3YIOTCA Cenytonme GopMbl pabOTHI:

UHOUBUOYAbHAS hopMma 0OYUeHUs TIOAPAa3yMEBAET B3aUMOJICHCTBUE MTPENOAaBaTENsl C
OJTHUM YYCHHKOM.

epynnosas gopma ydammpecss paOdOTalOT B TPYIIAX, CO3aBAEMBbIX HA Pa3IUIHBIX
OCHOBAaX.

@ponmanvuas ¢opma upeanonaraer padboTy NpenoaaBaTeNs cpaly €O BCEMHU
yYalIMMHCS B €JUHOM TeMIIe U ¢ OOLIMMHU 3a/1a4yaMHu.

Komnekmuenass ¢opma  ornudaercs oOT (DpOHTANBHOH TeM, YTO Yydaluecs
paccMaTpHBAIOTCS KaK IICJIOCTHBIM  KOJUIEKTHB CO CBOMMH OCOOCHHOCTSIMH
B3aUMO/ICH CTBUSI.

[Tpu naprom o06yueHnuu OCHOBHOE B3aHUMOJCHCTBUE TMPOHCXOAUT MEXKAY ABYMs
YUEHUKaMHU.

Bunpl 3anaTHI (B 3aBUCUMOCTH OT LI€JICH 3aHATHUS M €r0 TEMBI), BKIIIOYasi yueOHbIC 3aHITHS,
HaIpaBJICHHBIC HA IMIPOBCACHUC TCKYLIECTO KOHTPOJA OCBOCHUA NPOrpaMMBbl U CO3JaHUC
BHJICONIPOJYKTOB ITOCIIE KayKIAOIO 3aHATHUSA:

MuHU-TeKIIUN — U3JI0’KEHUE TIPENnoiaBaTesieM MPeaAMETHOW HHPOPMAIIUH.
CemuHapbl — 3apaHee MOATOTOBJICHHbIE COOOIIEHUS, BBICTYINIEHHE U 00CY X 1eHNE
JIucKyccuu — MOCTaHOBKA CITIOPHBIX BOMPOCOB, OTPA0OTKA YMEHHUS OTCTauBaTh U
apryMeHTUPOBATh CBOIO TOYKY 3pEHHUA.



e [lpesenTanus — ny0IMYHOE NPEACTABICHUE ONPENCIEHHON TEMBI MM BUIEONIPOAYKTa, B

TOM YHCJIE B COLICETAX

3ammra npoekra — 000CHOBAHKE U MIPECTABICHNUE POJIENAHHONW pabOThI
Kpyrislii cton — HedopmabHOE 00CyXk1eH e BBIOpaHHON TEMAaTUKHU
MosroBas aTaka — pelieHle HeCTaHJapTHBIX 3aJlayu B KOJUIEKTHUBE

PoneBbie urpel — npennoxeHue pedEHKy 1eiicTBOBaTh B Kaoi - 1100 poIH B
MOJEIMPYEMON CUTyalIUU

Pesxtcum 3anamuii-
[TpogomKUTETLHOCTH OTHOTO aKaJeMHYecKoro yaca - 40 MuH.
OO11ee KOTMYECTBO YacoB B Heaemo — 1 yac.
3ansaTus npoBoasaTcs 1 pa3 B Henemo 1o 1 yacy.
Iean ¥ 321241 NPOrpaMMbI

Heanb: dbopmupoBanue y 00ydaronmxcs ryooKoro 1 yCTOWYMBOro HHTEpeca K MUY KUBOM
IPUPOJIBI, TPUOOpPETEHHE HEOOXOIUMBIX TPAKTUYECKUX YMEHUI U HAaBBIKOB MPOBEICHUS
9KCHEPUMEHTOB, OCHOB HCCIIE0BATEIbCKOM e TebHOCTH, HABBIKOB ITYOJINYHOTO
MIPE/ICTABJICHUS] PE3yJIbTaTOB CBOEH pabOTHI

3agaun:

Ooyuarwomme:

- pacIIupeHHre Kpyro3opa oOyJaromumxcs;

- paciupeHue u yriry0OsieHue 3HaHui 00y4aroImuyxcs o OBJIaJ€HUI0 OCHOBAaMHU METO/I0B
MO3HAHUS, XapAKTEPHBIX /ISl €CTECTBEHHBIX HAyK (HaOI01eHe, CPaBHEHHE, SKCIIEPUMEHT,
H3MEPEHHUE);

- 00yu€eHHE CO3/1aHNI0 HOBBIX IIPOYKTOB HA OCHOBE UMEIOLMXCS 3HAHUH

- oOyueHue mpuéMaM mpeacTaBiIeHUs UHPOpPMaLIUU;

- TOArOTOBKa 00YyYaroUIMXCs, OPUEHTUPOBAHHBIX HA OMOIOrHUYeCKUi Mpoduib

00y4eHus1, K yCBOCHHUIO MaTepHaja MOBBIIIEHHOI'O YPOBHS CIOKHOCTH 110 XUMHUH.

PaspuBarumue:

- pa3BUTUE YMEHUM 1 HAaBBIKOB IIPOEKTHO - UCCIIE0BATENbCKOM AEATEIbHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U YMEHUN yJalIUXCs CAMOCTOSITETbHO

npuodpeTaTh U MPUMEHSTh 3HaHUS Ha MPAKTUKE,;

- pa3BUTHE yMEHUI MyOJMUYHO MPECTABIATh HHTEPECH! CBOEH paboTHI.

Bocnurareabnbie:

- BOCIIUTAHUE YKOJIOTMUECKOH IPaMOTHOCTH;

- BOCIIMTAHUE SMOLIMOHAJILHO- LIEHHOCTHOI'O OTHOILEHUS K OKPYKAIOLEMY MUPY;

- BOCIIUTaHUE YMEHHUH paboTaTh B KOJUIEKTHBE, OTBEYATh 3a yCIIeX 00ILero aena.

Copep:kanue y4eOHOIO0 IiaHa.

TemaTHueckoe MJIAaHUPOBAHHUE.

Ne HazBanmue pa3zjiesa Koan4yecTBo yacoB | ®OpMbI KOHTPOJIA
BCe | T€O | MPAKTH
ro | pusi| Ka
1 |laGoparopusi ycnexa. 3 3 0  |BxoaHnoe
JIMarHOCTUYECKOE
co0ecenoBaHue

BBoagHoe 3aHATHE. 3HAKOMCTBO C IUIAHOM paboThI




KpYXKKa.

buonornueckas naboparopus, mnpaBuiia pabOThl B HEH.
O6opynoBaHre OMOIOrHYECKOH JTabopaTOPHH.

O6opynoBanune « Touku Pocra». I[lpaBmia TexHUKH
0€30MacHOCTH TIpU paboTe B JTAOOPATOPHH.

Mup noax MEKpOCKONoM

17

13

Mertoasl u3ydeHHS OHOJOTHYECKUX OOBEKTOB.
VYBeIMUUTETHHBIE TPUOOPHI.
Mukpockon. YCTpoiNCTBO MHKPOCKOIIA, IIPaBUIIA
pPabOTHI C HUM.
JlabopaTopHnast pa6ota Ne 1: «YcTpolicTBO
MUKpPOCKOIa.

BHCKTpOHHBIﬁ MHUKPOCKOII, €T0 0COOEHHOCTH.
COSI[aHI/IC BHACOPOJIMKA « yCTpOﬁCTBO MHKPOCKOIIA

KiteTka: cTpoeHue, cocraB, CBOUCTBA.
Muxkponpenapatsl. MeTOAbI IPUTOTOBIICHUS U
M3y4EHHUE IIPENapaToB «OKUBas KJIETKa», « BPEMEHHBIN
MUKpoIpenapar» «(puKCHpoBaHHBII MUKpOIIpEnapaT.
JlabopaTtopnas pabora Ne 2: «M3roToBienue
BPEMEHHOI O MUKPOIIPENnaparTa

Knerku pactenuii mog Mukpockonom. M3rorosienue
MUKpoIpernapaToB U ux usydenue. Cosnanue
BUICOpOJIMKa « Mukporpenapary.

3y4yeHue pacTutenpHo KieTku. [Ipurorosinenue
npernapaTa KOKHUII TyKa, MSIKOTH IJIOA0B TOMATa,
s1010Ka, KapTo(desst U UX U3ydeHHe MOl MUKPOCKOIIOM.
JlabopaTopHbie paboThi:Ne 3, 4 «[IpuroroBieHue
mpenapara KOXKHIIbI JIyKa, MSIKOTH TIJIOZIOB TOMATa,
PSIOUHBI M UX U3YYCHHUE MTOJT MHKPOCKOITOM)

JlaGoparopras pabora «IIpuroroByieHue
MUKporpernapaTa kaptodens, s0Joka U WX H3Y4YCHHE
MOJ] MUKPOCKOITOM.

Coznanue Bugeoponmka « Kierku pacrenuit mop
MHKPOCKOTTOTIOM

bakTepuu 1 rpulbl MO MO MUKPOCKOIIOM.
[IpuroToBIEHHE CEHHOI'O HACTOS, BBIPAIBAHUE
KYJIbTYpPbl CCHHOM IIAJIOUKH U U3y4EHHE €€ MOJ1
MUKpockornoM. Jlabopatopnas padora Ne 5
«BblIpaluBaHue KyJbTypbl CEHHOHN NAIOYKU U
U3y4eHUE €€ M0 MUKPOCKOIIOM.

Co3nanve BUICOPOJIMKA « 3HAKOMBTECH, KHBas
OaKTepHs».

[IpuroroBiieHME MUKpOIpenapaTa ApOxKKend U
M3Yy4YEeHHE €ro 1MoJl MUKpOCKOonoM. BeipamuBanue
MJIECEHU U N3YUYCHHE €€ TI0J] MUKPOCKOIIOM.
JlabopaTopHbie paboTsl Ne 6: «IIpuroroBnenne
MUKpOITpenaparta JpoxcKell 1 U3ydeHue ero moj
MUKPOCKOIIOM,

JlabopaTopHbie paboThl « BeipanmBaHue MIECHEBBIX

JlaGopaTopHble
paboTHI C
MUKPOCKOIIOM, OTYET
0 pabore,
CaMOCTOSITENIbHAS
paborta, co3gaHue
Mpe3eHTaluu U
BUJICOPOJIMKA




rpuboBy», «lI3yueHue CTpoeHHUs MIECHEBBIX TPUOOB
noJ MUKpockorom» .KynbTypanbHbie B PU3UO0I0r0-
OMOXMMUYECKHE CBOWCTBA MUKPOOPTaHU3MOB.

Co3nanue BuaeopoinkoB « Ilmecenp ObiBaeT
pazHas» U « CeMeika IpoXKKei».

Kononuu MHUKPOOPraHUu3MOB. Merogbl
BBIPAIIUBAHUS u U3Yy4YCHHUS KOJIOHM I
MUKpOOpranm3mMoB.  [lurarenbHble  cpenpl  AJist

BBIPAIIMBAHKS ~ MHKPOOPraHU3MOB.  BwIpanmBanue
KOJIOHUH W  M3YYCHHE WX MO MHUKPOCKOIIOM.
Jlabopatoprast pabota Ne 9: «BpIpanmBaHue KOJOHUI
U M3YYCHHE UX MO MUKPOCKOTIOM». «

[[Ixoma of, MHKPOCKOIIOM. IIpurorosnenue
UTATEIbHON cpensl TUIsL BBIpAIIUBaHUS
MUKPOOPIaHU3MOB.

JlabopaTopHas pabora Ne 10. «IToceB»

MUKpPOOpraHu3MoB. M3yueHue O0aKkTepHOJOrHYECKOIrO
COCTOSIHHMSI pa3HBIX IOMEIIEHUH KOl (KOPHAOD,
KJIACChI, CTOJIOBAs, TyaJeT U JIp.)

Odopmnenue pe3y/bTaTOB K CCIIEN0BATEIbCKON
pabotel. Cozmanme BuneopoiukoB «lllkoma mon
MHUKpocKoroMy. [lonb3a v Bpe MUKpOOPraHu3MOB.

Bmusaue gusnyecknx m XuMHUEeCKUX (HaKTOpOB
Ha POCT W pa3BUTUE MHUKPOOPraHW3MOB. BrusiHue
AQHTUOMOTHKOB Ha Pa3BUTHUE MUKPOOPTaHU3MOB.

/Ku3HeaesTeJIbHOCTD PACTEHHMI — B3IJISA U3
JlabopaTopuu

14

12

OOmeHn BemiecTB y pactenmit. Jlprxanuwe. Mcnapenue
BOJIbI paCTEHUSIMU. 3yueHne MeXaHU3MOB UCHAPEHUS
BOJIbI JINCTbSIMU. Typrop B ®HU3HU PaCTECHHUIA.

JlaboparopHas pabora Nell «JlpIxaHuE THCTHEBY,

JlaGopaTopHass pabora Ne 12 «3aBHCHMOCTH
TPAaHCIUPAIMK W TEMIEpPaTypbl  OT  ILIOMIAJH
MMOBEPXHOCTH JIUCTHERBY.

JlaGopatopHass pabora Nel3 «Mcnapenue BOJBI
JHUCTBSIMU JI0 U 11OCJIE TTOJIUBAY.

JlaGoparopHas pabota Ne 14 «TypropHoe cocrosiHuE
KJIETOK) .

Co3nanue BUACOPOIMKA « Bce Mbl AbIIAMY,

Co3gaHue BUACOPOIUKOB «DNEMEHThI KOHCIIUPAINH B
TpaHCOUpaLHm», « UTo Takoe Typrop».

OTuéT 00 3KCKypCcUn
PabGoTta ¢
OIpeeITUTEIISIMU.
M3rorosiieHue
repbapus
Pe3ynbTaThl paboThl
c ¢ poBoi
nmabopatopuei «
Touka Poctay,
TBOpUYEcKas paboTa,
3aluTa TBOPYECKUX
paboT

BosnymHoe nuMTaHWe pacreHuid —  (poTocuHTES.
Kyrtukyna. YcioBus mnpopactaHus ceMsH. /[lenenue
kinerok.  Pacrenuss.  MHoroobpasue  pacTeHHI.

3Ha4YeHWE pAaCTEHUH B IPUPOAE M KU3HM 4YEJOBEKa.
BerertatuBHOE pa3MHOXKEHUE PACTCHUN.

JlabopaTtopHas pabora Ne 14 «DoTocuHTE3».

JlabopaTopHasi pabora Ne 15 «3HaueHME KYTHKYJIBI U
MPOOKH B 3aIIMTE PACTEHUH OT UCTIAPEHHUS.

JlabopaTopHas pabora Ne 16«Y cioBus nmpopacraHus

ceMsiH. 3HaueHUue BOJbl U BO3AYXa JUIsl MPOpaCcTaHUs




CCMSH».

JlabopaTtopnas pabora Ne 17 «OOGHapyxeHue
XJIOPOMJIACTOB B KJIETKAX PACTEHUID ,
Coznanue Bugeopoauka « JKu3Hb pacTeHU.
[lonBemenne HTOTOB.

Hroro 34 9 25

Conep:xanue
JlaGopaTopus ycnexa(3 u).

BBonHoe 3aHATHE. 3HAKOMCTBO C IJIAHOM paboThl Kpykka. buonornueckas maboparopus,
npaBuiia paboTel B Heil. OOopynoBanue Ouonoruyeckoii nadopartopuu. OdopynoBanue « Touku
Poctay. IlpaBuna TexHuku 0e30macHOCTH mpu paboTe B TaOOpaTOPHH.

Mup noa mukpockonom(18 yacos).

Mertombl n3ydeHus OHOJIOTHIECKUX 00BEKTOB. YBEIMYUTENbHBIC TPUOOPHI.

Muxkpockomn. YCTpoiicTBO MUKPOCKOIIA, MpaBUiia paboThl C HAM.

JlabopatopHas padota Ne 1: «YCTpoilCTBO MHUKPOCKOMA. DINEKTPOHHBIIT MUKPOCKOII, €T0
ocobenHoctu. Co3nanne BUIEOPOIHKA « YCTPOHCTBO MUKPOCKOTIA)

Kinerka: crtpoenume, cocraB, cBoicTBa. Mukporpenaparsl. MeToasl NPUTOTOBIEHUS H
U3y4yeHHue TMpEenapaToB <« KHBas KJIETKa», « BPEMEHHBII MHKpoIpenapar» «pUKCHPOBaHHBIN
MUKpornpenapat». Jlabopatopnas pabota Ne 2: «3roroBieHre BPEMEHHOIO MUKPOIpErapara
Kiterkn pacreHuii mox MHMKpPOCKONOM. M3roroBiaeHuE MHUKpPONpPENapaToB M HMX H3y4YCHHE.
Cosnanue Bugeoposnka « Mukpormpenapar.

Wzyuenue pactuTenbHOM KieTKU. [IpurotoBneHue mnpemapaTa KOXKHIIBI JyKa, MSAKOTH
IJIOOB TOoMaTa, 50JIoKa, KapTodens W HX HU3ydYeHHE NoA MHKpockomoMm. JlaGoparopHsbie
pabotsl:Ne 3, 4 «[IpuroroBrienue npenapara KOKHIIBI JIyKa, MSIKOTH TJIOAOB ToMara, psOUHBI U
UX U3ydeHHE MOoA MHUKpockomom» «lIpurotoBieHne Mukpomnpenapara kaprodesns, 1010ka U Ux
n3yuyeHue nojg MukpockonoM. Cosnanue Bujeoposimka « Kietku pacteHuil mog MUKpOCKOIIOMY

bakrepun u rpubbl mox  moA MHUKpockonoM. IIpuroroBieHne CEHHOro HacTos,
BBIpAIllMBaHHUE KYJIBTYpPhl CEHHOM MaJOYKU M H3ydeHue e€ moj MHKpockornom. JlaboparopHas
pabota Ne 5 «BeIpamBanue KyJnbTypbl CEHHOM MajJO4YKU M M3ydyeHUEe e€ MOoJ MUKPOCKOIOM).
Co3nanue BUIEOPONNKa « 3HAKOMBTECh, )KUBask OAKTEPHI».

IIpuroroBnenue Mukpompenapara IgpPOAOKEHW M M3y4YEHHE €ro II0J MHUKPOCKOIIOM.
BripammBanue nieceHu u u3ydeHue ee mox Mukpockornom. Jlaboparopusie paboter Ne 6, 7, 8:
«[IpuroroBneHune MHUKponpenapaTa JApOAOKEH M H3y4YEHHE €ro IoA  MHKPOCKOIIOMY,
«BplpamuBanue TMIeCHEBBIX TpuOOB»,  «l3yueHue CTpOGHHS TIIECHEBBIX TPUOOB MOA
MUKpocKkoniom» .KysibTypanbHbie U (PU3HOTIOro-OMOXMMUYECKHUE CBOWCTBA MUKPOOPraHU3MOB.
Co3znanue BUIcOpoarKoB « Ilnecens ObiBaeT pazHas» U « CeMelika IpOoxoKen».

Komonun  mukpoopranusmoB. Meronbl  BbIpallldBaHUsT W U3YYEHHS  KOJIOHUU
MUKpOOpranu3MoB. [TutarensHble cpeabl I BRIpAIIMBAHUSI MUKPOOPraHU3MOB. BhipaniBanue
KOJIOHUH W HW3ydeHHe HX NoJ MukpockonoM. JlaboparopHas paGota Ne 9: «BwlpammuBanue
KOJIOHUHM M U3Y4€HHE UX MOl MUKPOCKOIIOM». «

[lIkoma mox MHUKpOCKonoM. IIpuroroBieHME NHUTATENIBHOM Cpeabl Ul BBIPALUBAHUS
MUKpoopranusMoB. Jlaboparopnas pabora Ne 10. «IloceB» mukpoopranuzMoB. M3yuenue




0aKTEepHUOJIOTMYECKOr0 COCTOSIHMSA Pa3HbIX NOMEIIEHUH IIKOJIbl (KOPUIOp, KJIACCHI, CTOJOBAasi,
Tyajner u ap.) OdopmiieHue pesyabTaToB UCCIEA0BATENbCKOW paboThl. Co3aaHNe BUAECOPOINKOB
«Ixona nox Mukpockornom». Ilonap3a u Bpeq MUKpOOPraHU3MOB.

BnusHue ¢usnueckux U XUMHUYECKUX (AaKTOPOB HA POCT M Pa3BUTHE MUKPOOPraHU3MOB.
BnusHue aHTHOMOTHUKOB Ha pa3BUTHE MUKPOOPTaHU3MOB.

Paznea 3. ’KuzHeaesATeIbHOCTh pacTeHU — B3I U3 Jadoparopun ( 13 yacos)
OOwmeH BemiecTB y pacrenuil. [sixanue. McnapeHue Boibl pacTeHusiMHA. M3ydeHne MexaHU3MOB
UCHapeHus BOJbI IUCThsIMU. Typrop B )KU3HU pacTEHUH.

JlaGopaTtopHas pabota Nel 1 «J/Ipixanue nuctbeBy, JlabopaTopHas padora Ne 12 «3aBucumocTsb
TpaHCIUPALUU U TEMIIepaTyphl OT MO TOBEPXHOCTH JHUCTheB». JlabopaTtopHas pabora
Nel3 «Mcnapenue BoabI IMCTHSIMU J10 U ITocJie oauBa. JlaboparopHas padota Ne 14
«TypropHoe coctosiHue KJIeTOK» . Co3aHuE BUACOPOIMKOB « Bce Mbl ABIIINMY, « DIIEMEHTHI
KOHCIIMPALMU B TPAHCIHUPAaLUN», « UTO Takoe Typropy».

Boznymnoe nutanue pacteHuit — gorocunrtes. Kytukyna. YcioBus mpopacTtaHusi CeMsH.
Jenenue kierok. Pactenus. MHoroobpasue pacrenuil. 3HaueHUe pacTeHUH B IPUPOJIE U )KU3HU
yejoBeKa. BereratnBHoe pa3sMHOXKEHUE pacTEHHUH

JlaGopaTtopHas pabota Ne 14 «Dorocunres». JlabopatopHas padora Ne 15 «3HaueHue
KYTHUKYJIbl U IPOOKU B 3alLUTE pacTeHU oT ucnapenus». JlaboparopHas pabora Ne 16«Y cioBus
IpopacTaHus ceMsH. 3Hau€HUE BOJbI U BO3AYyXa AJI IPOPACTAHUS CEMSIH.

JIabopatophast pabota Ne 17 «O0Hapy»keHHe XJIOPOIUIACTOB B KJIETKaX pacTeHU» ,
ITonBenenue nToros.

Ilnanupyembie pe3yabTaThl:

Ilnannpyemsblie pe3yabTarhl.

B mponecce mpoxoxaenust mporpammbl  «FOHBIM HccnenoBarenby y 00ydarommxcs
(bopMUPYIOTCS CIEAYIONINE PE3YIbTATHI:

IlpeaMeTHBIE pe3yJbTaThl:

* [OJy4YyaT BO3MOXKHOCTb pacCIIMpPUTh, CHUCTEMATU3UPOBATh M YIIYOUTb HCXOJHBIE
MIPEJCTaBJIEHUS O IPUPOIHBIX 00BbEKTaX U SBJICHUSX KaK KOMIIOHEHTaX €IMHOI0 MHpa, OBIAACIOT
OCHOBaMH NPaKTUKO-OPHEHTUPOBAHHBIX 3HAHUI O MpPUPOAE, TPHUOOPETYT IENOCTHBIN B3I Ha
MUD;

*[10J1y4aT BO3MOXXHOCTb OCO3HATh CBOE MECTO B MUDE;

*[103HAKOMSITCSI C HEKOTOPBIMHU CIIOCO0AMU U3yUEHHUs IPUPOJIbl, HAYHYT OCBAUBATh YMEHUS
IIPOBOJUTH HAONIOAEHUS B NIPUPOJE, CTABUThH OIBITHI, HAyYaTCs] BUIETh U TOHUMATh HEKOTOPHI €
MIPUYMHHO-CJICICTBEHHBIE CBSI3U B OKPYXKAIOIEM MUPE;

*[I0JIy4aT BO3MOXXHOCTh MpuoOpecTH 0a3oBble yMeHHUs paboTbl ¢ coBpeMeHHbIMU WMKT
CpeAcTBaMHM ToMcKa MHGOpPMAIK B SJIEKTPOHHBIX UCTOUYHUKAX U KOHTpoiupyemom MHTepHeTe,
HayyaTcsl CO3/1aBaTh COOOIIEHUSI U MPOEKThI, TOTOBUTH M MPOBOAUTH HEOOINbIIHE MTPE3CHTALIMH U
BHJICOPOJIMKHU..

*[10J1y4aT BO3MOXXHOCTb HAyYHMTHCS HCIIOJIb30BaTh pa3JIMYHBIE CIPABOYHBIC W3JAHUS
(croBapu, SHUUKIIONEANH, BKIII0OYask KOMIBIOTEPHBIE) U AETCKYIO IUTEPATypy O MPUPOE C LEbI0
MOKMCKA TIO3HABATENIbHOM HH(pOpPMAIMH, OTBETOB HA BOMPOCHI, OOBSCHEHUH, IS CO3JaHUS
COOCTBEHHBIX YCTHBIX WJIM NMHCbMEHHBIX BBICKA3bIBaHUW. HayuaTbCsi MpeaCcTaBisATh pe3yibTaThl
y4eOHOH NEATEeIbHOCTH HUHTEPECHO U YBJIEKATEIbHO B COLICETSAX.

® HayyaTbCs MPEICTaBISATh Pe3yIbTaThl yUeOHOM 1eITeTbHOCTH HHTEPECHO U
YBJIEKaTEJIBHO B COL[CETAX
JINYHOCTHBIE PE3VJILTAThI:
*y4eOHO-TI03HABATEIbHBIA HHTEpPEC K HOBOMY y4eOHOMY MaTepuaty U CocodaM penieHus




HOBOM 3aJ1a4H;

*OpHEHTAIMsl HA TOHUMAaHWE IPUYMH ycCrexa BO BHEYUYECOHOUW EeATebHOCTH, B TOM YHUCIIE
Ha CaMOaHalIM3 M CAMOKOHTPOJIb pe3yJbTaTa, Ha aHaliu3 COOTBETCTBUS PE3yJbTaTOB
TpeOOBaHMSIM KOHKPETHOM 3a1a4H;

*ClIOCOOHOCTP K CaMOOIIGHKE Ha OCHOBE KPHUTEPUEB YCIEIIHOCTH BHEY4YEOHOM
JeSITEIbHOCTH;

*¢opMHpOBaHIE YyBCTBA OTBETCTBEHHOCTH 32 BBIITOJHEHHOE €10

MeTtanpeamMeTHbie pe3yabTarbl:

*IUIAHUPOBATh CBOM JIEUCTBUS B COOTBETCTBUH C MOCTABJICHHOW 3a7aueil U YCIOBUSIMU €€
pealii3alum, B TOM YU CJI€ BO BHYTPEHHEM IJIaHE;

*YYHUTHIBATh YCTAHOBIICHHBIC MPABUJIA B INIAHUPOBAHUHU M KOHTPOJIE CrIoco0a pemeHus;

*OCYILECTBISATh UTOTOBBIA U MOIIATOBBIN KOHTPOJIb 110 PE3YJbTaTy;

*OLICHUBATh  IPABUJILHOCTb  BBINOJHEHHUS  JEHCTBUSA HAa  ypOBHE  aJE€KBaTHOMN
PETPOCIIEKTUBHOM OIEHKH COOTBETCTBHS PE3yJIbTATOB TPEOOBAHUSAM JIAaHHOM 3a7aud M 3aIaYHON
00J1aCcTH;

*pa3nuyaTh Cocod u pe3ynbTar ACHCTBUS.

*B COTPYAHHYECTBE C YUUTEIEM CTABUTh HOBbIE YUEOHBIC 3a]1a4H;

*CaMOCTOATEJIBHO aJI€KBaTHO OLIEHUBATh MPABWILHOCTh BBIOJIHEHUS I€MCTBUS U BHOCUTD
HEOOXOMMbIE KOPPEKTHUBBI B HCIOJHEHHWE KaK IO XOAYy €ro peaju3alud, TaKk U B KOHIIC
JICUCTBHUSL.

*0CYILECTBIAThH MOMCK HEOOXOAMMOW H(GOPMAIUH JIJIS BHIIIOJIHEHUS BHEYYEOHBIX 3aJaHUI
C UCMOJb30BAaHUEM Y4YEOHOH NUTEpaTypbl U B OTKPHLITOM HH(GOPMAIMOHHOM IPOCTPAHCTBE,
SHIUKIIONEINNA, CHPABOYHUKOB (BKIIOYAsi DIIEKTPOHHBIE, UHU(PPOBBIE), KOHTPOIUPYEMOM
npocTtpaHnctse IHTepHETA;

*0CYILECTBIATH 3anuch ((puKcanuio) BbIOOpOUHON MHPOpMaIK 00 OKPYKAIOIIeM MUPE U
0 ce0e caMOM, B TOM YHCIIE€ C TOMOIILI0 HHCTpyMeHToB KT

*CTPOHUTH COOOIICHUS, TPOCKTHl B YCTHOW W MUCHbMEHHOH (opMme; co3aaBaTh MpOCTEHIIMe
BHJICOPOJIHKHU

*TIIPOBOJIUTH CPABHEHHE U KJIACCU(PHUKAIIUIO 110 3aJaHHBIM KPUTEPHSIM;

*yCTaHaBJIMBaTh MPUUYMHHO-CIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPyTe SIBJICHUH;

*TIOCTPOUTH PACCYKJIEHUS B (OPME CBS3H MPOCTHIX CYXIACHHI 00 00BheKTe, ero CTPOCHUH,
CBOMCTBaxX U CBA3SX;

*JIONYCKaTh BO3MOXHOCTb CYUIECTBOBAHHUS Y JIIOAEH PA3IMYHBIX TOYEK 3PEHUSA, B TOM
YHClie HE COBMAJAIOIINX C €r0 COOCTBEHHOW, M OPUEHTHPOBATHCS Ha IMO3UIMI0 TapTHEpa B
OO0IIeHNHU U B3aUMOJIEICTBUH;

*opMynpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

Paznen 2. Komiieke oprann3anmoHHO-NeAarornyecKux ycJjaoBuii
KanennapHo-y4eoHblii rpadguk.

IpoxoKNTEIBLHOCTD Y4€0HOT0 roia 2 cenTsops 2024r. - 26 man 2025r.
KounuecTBo yueOHBIX HeleIb 34

B Y4eOHOM roay

Pexxum padoTsl Bropuuk, 14. 15-14.55

YciaoBust peaiu3zanu NporpaMmsl.
Mamepuanvno-mexnuueckoe obecneuenue .



Opranu3zalliOHHbIE YCIOBUS, TIO3BOJISIONINE PEATU30BaTh COIep:KaHNEe JOMOTHUTENbHOM
oOpa3oBaTenpHON mporpaMmbl «FOHBIN UCCIENOBATEINb) MPEANOIaraloT HATUYHE CIAEAYIOIIEro
000pyI0OBaHUS:

- IOMEUICHUSI, YKOMILJICKTOBAaHHOT'O CTAHJAPTHBIM YY€OHBIM 000pYI0BaHHEM U MEOEIBIO
(Tocka, mapThl, CTYJIbs, MIKa(bI, IEKTPOOOECIICUCHHE, );

- CBETOBBIC U DJIEKTPOHHBIE MUKPOCKOIIBI

- nudposas madbopatopus 1Mo OUOIOTHH;

- KOMIUICKT ITOCY/IbI U 00OPYIOBAHHUS JJISI YACHUYCSCKUX OITBITOB;

- MYJIBTUMEIHIHOTO 000pyI0BaHUs (KOMITBIOTEP, HOYTOYK, IPUHTEP, MYJIbTUMEIUNHAS JTOCKA,
(311~ KapTHI, 3KPaH, CPEICTBA TEIIEKOMMYHUKAIMH (JIOKAJIbHBIC IITKOJIBHBIC CETH, BBIXO]I B
UHTEPHET)

Dopmbl ammecmayuu, KOHMPOJA.

JlJist OTCNe)KUBAaHUS PE3YIbTATUBHOCTH 00pa30BaTEILHOTO MPOoIlecca Mo MPorpaMme

«HOHBII MccenoBaTeNb) UCIOIB3YIOTCS CIEAYIONINE BUIABI KOHTPOJIS:

- Ipe/IBapUTENIbHBII KOHTPOJIb (MMPOBEpKa 3HAHUM yyaluxcs Ha HauaJbHOM 3Tare OCBOCHUS
MIPOrpaMMBbI) - coOeceI0BaHuUE;

- TeKyIIHi KOHTPOJIb (B TEUCHUE BCErO CPOKA PEaM3alUH TPOrPaMMBI);

- HTOTOBBIM KOHTPOJIH (3aKIIFOYUTEIbHAS TPOBEPKA 3HAHUH, YMEHHI, HABBIKOB IO UTOT'aM
.peanu3anuy NporpaMmsl).

Peanuzarnus nporpaMMbl peayCcMaTpPUBAET CAEAYIOUHE (OPMBI TPOMEKYTOUHOM U
UTOTOBOI aTTecTalnu:

—  BBINOJIHEHUE IPAKTUYECKUX/Tab0paTOPHBIX paboT (IIOCTaHOBKA OIbITA, SKCIIEPUMEHTA);
—  BBINOJIHEHUE TBOPUECKUX PaboT; CO3/1aHUE MPE3EHTALUI 1 BUIEOPOJIMKOB.
— HHIWBUAyaJbHBIA MUCbMEHHBIN M YCTHBIN OMPOC, GPOHTATIBHBIN ONPOC;
— BHUKTOPHHBI;
— KOHKYpCBHI;
— co3nanue (oToaTLOOMOB;
— Tpe3eHTalus U 3allUTa WHIUBUIYAJIbHBIX U KOJUIEKTUBHBIX MPOEKTOB M TBOPYECKUX
pabor;
—  3alMTa IPOEKTOB.
— 3ammra nopTdosno (IPOXOAUT Ha UTOTOBOM 3aHATUHU B opMe MPE3CHTALINN ).
Taxxe k popmam aTTecTallii MOTYT OTHOCHUTHCS:
- VYuactue oOyuarommxcsi OObEAMHEHUS B KOHKypcaX, OJIMMOHUAAaX U KOH(pEpeHLHUsIX
00JIaCTHOI'O ¥ BCEPOCCUICKOIO YPOBHS.
— OT3bIBBI pOIUTEIEH.
— Ilybnukanum o pesynabTatax aesaTenbHocTH o0beanHenus B CMMU.
— AHanuTHYECKUH MaTepHaj 10 UTOraM MPOBEIEHUS 1eJarorn4ecKoi AMarHoCTHKHY.

@DopMbl OTCIASKUBAHUS U GUKCALIUU TPEAbIBICHNS 00pa30BaTEIbHbBIX PE3YJIbTATOB yUalIUXCcs
MOT'YT OBITh IPEACTABJICHBI B BUJIE: IPAMOT, TUIUIOMOB, CEPTU(UKATOB, TOPTPOINO YHALTUXCSH,
OTYETHBIX BBICTABOK, AaHAJTMTUYECKUX PE3YJIbTATOB.

Cnmcok JuTepaTypsbl M HCIOJIb30BAHHBIX PECYPCOB.
Ilpozpammnvie mamepuanel.

1. Bbypayuxas C.A. [lononHurtensHas o61ieo0pazoBaTenbHas o0iepa3BuBaroas
porpamMMma eCTeCTBEHHO- HayYHOU HarpaBieHHOCTH « FOHbIN 6uonory. Ilentp « Touka
Pocray, r. Kpacuorop, 2022

2. Jlykesuenko E.JI. [IpoekTupoBaHue qOMOTHUTEIHHON 001Ie00pa30BaTEIbH Oif
oOmiepa3BuBaromeii mporpammsl. I'. Anexcun, 2022

3. Kamakyrtok A.A. JlononHuTenbHas 001eo0pa3oBaTenbHas o0Iiepa3BIUBaroas



nporpaMma y4eoHoro oobeauHenus « KO 6nomory, a. Ctapobxerokoas, 2021
4. Yepemucuna H.B. PaGouas nporpamma BHEypOoUuHOM nesTenbHOCTH « [IpakTHueckas

ouonorusn», Touka Pocta

CHuCOK JUTEpaTyphl.

AHTOHOBa K. Mup noa mukpockornom. 4D kuura

Maszyp O. Hepuaumeiit mup. — M., Levenguk press, 2021

Pomxepc. K. Mukpomup. Jlerckas sHIIUKIONEenUs MKoinbHUKA. — M.: PocMan, 2022.

Paxnak O., Jlasepnan [l. XKuBoii Mup noa Mukpockornom. M.: Okemo, 2019 —30¢

Peiin I1., OBepr P., AlikxopH C. CoBpeMenHas 6otanuka. — M.: Mup, 1991

Ixompank FO.K. Pactenusd. ITomxas sumukinonequs. — M.: Okemo, 2016

HNurepHeT-pecypcebl

1. http://www.sci.aha.ru/ATL/ra21c.htm — Guonornueckoe paznoodpasue Poccun.

2. http://www.wwf.ru — Bcemupnsiit o mqukoit npupoast (WWF).

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

«O0miecTBeHHbIe pecypchbl oOpasoBanus» / Camxosa B.A. OtkpwiBas mup. I[lpaktuueckue
3a7aHus IS YYAIIuXCs.

4. http://www.kunzm.ru — kpy>k0K IOHBIX HATyPaJIMCTOB 300JI0rH4Yeckoro Myses MI'VY.
http://www.ecosystema.ru — skoJjoru4ueckoe oopa3oBaHue JeTei U U3yueHue npupos Poccuun
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