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IHosicHUTEJLHAA 3aNIMCKA

B mHacrosimee Bpemsi Ounonormueckoe oOpa3oBaHHME IPEIIONIAraeT HE TOJNBKO YCBOCHHE
OIpEeIeIEHHOTO TEOPETHUECKOr0 Marepuasia, HO W OBJIAJICBaHWE MPAKTHUECKHUMHU HaBBIKAMH,
TaKUMH KakK paboTa C COBpPEMEHHBIM OOOpYIOBaHHEM, BBINOJIHEHHE JA0OPATOPHBIX U
NPaKTUYECKUX paboT ¢ NpPUMEHEHHEM 3TOro o0opynoBaHus, O(GOpPMICHHE NPAKTUUECKUX
PE3YJIbTATOB UCCIIEIOBATEILCKON e TEIbHOCTH.

PabGouas mporpamma BHEYpPOUHOI AESATEIBHOCTH JJIsl S- 7/ KJIAaCCOB COCTaBJIEHAa B COOTBETCTBHUU C
tpedoBanussMu OI'OC 1 yuéToM HOPMAaTUBHO- IPABOBBIX TOKYMEHTOB:

e @enepanbHoro 3akoHa PO 06 obpazoBanuu ot 29.12.2012r Ne273 D3,

e @enepaibHbIl TOCYAAPCTBEHHBIH 00pa3oBaTeibHbIl CTaHAAPT OCHOBHOTO OOILEro
oOpazoBanus (yrB. [Ipukasom MunuctepctBa oOpasoBanust U Hayku PD ot 17 nekaOps
2010r.Ne 1897) ¢ u3BMEHEHUSMHU U JOTIOJTHEHUSIMU,

o @enepanbHas o0Opa3oBaTesibHAs MPOrpaMMa OCHOBHOI'O 0011ero o0pa3oBaHus (IIPOTOKOI
ot 18.05.2023r. Ne370);

e (OcHoBHas 00pa3zoBaTelibHas MpOorpaMMa OCHOBHOTO o61miero oopaszosanust MOY COILL
. Kypopr-Zlapacyn yrBepxxaenHas npuka3zom Nel36 ot 31 aBrycra 2023r.;

e VYcra MOY COLI n. Kypopr-ZapacyH, yrBepxkaenHsiit npukazom Ne3 14 ot 17 gexabps
2015r.

YpoBeHb 0CBOeHHS TPOrPpaMMBbl — 0a30BbIH.

HanpagJieHHOCTH NPOrpamMMBbl.

JomnonnurtensHas ~ obOmieoOpa3oBaTenbHas ~ IporpamMmMa  HMMEET  €CTECTBEHHOHAYYHYIO
HaIpaBJIEHHOCTh M OPHUEHTHPOBAHA Ha MPUOOPETEHHE 3HAHWM M0 paszaenaM OHOJOTUM —
MUKpOOHOJIOTHH, OOTAaHUKE ; Ha Pa3BUTHE MPAKTUYECKHMX YMEHUU W HABBIKOB, HANpBJIEHA Ha
dbopMHUpOBaHKE UHTEPECA K ONBITHOM, SKCIIEPUMEHTAILHON U UCCIE0BATEILCKOM IEATeTbHOCTH,
KOTOpBIE CIIOCOOCTBYIOT MMO3HABATEIHHON U TBOPUECKON aKTUBHOCTH 00YJAIOIIHUXCS.

AKTYaJIbHOCTh IPOIPaMMBI.

AKTyaJbHOCTh IPOTpPaMMBbl 3aKJIIOUAETCS B TOM, 4TO €€ peanu3alus Ipearnonaraer padoTy c
COBpeMEHHBIM 0o0opynoBaHueM. [IIkoapHIUKAaM MPEeAICTOUT HE TOJIBKO U3ydaTh OMOJIOTHUECKHE
00BEKTHI U SIBJICHUS C TIOMOIIIBIO 3TOT0 000PYA0BaHUS, HO U 0OPMIISATH OTYETHI O CBOEH pabdoTe,
B TOM 4YHCIE M C IOMOIIBKD TaKMM XOpOLIO 3HAKOMBIE WM IIPUEMOB, KaK CO3/1aHHE
BHUJICOPOJIUKOB U BUIECOKIMUIIOB, Pa3MEILECHUE PE3YJIbTATOB HCCIEAOBAHUN Ha CIIELMAIBHON
cTpaHnyke B corceTsx. [IIkoapHUKaM MpeIcTOUT NonpoOoBaTh ce0si B poiv MOMYJISIpU3aTOpOB
OMOJIOTUYECKHUX HCCIIETOBAHUM.

OTaM4uTeIbHOI 0CO00EHHOCTBHIO IPOrPpaMMBblI SIBJIAETCS TO, YTO B XOJI€ €€ peanu3anuu Oyaer

3aJIeiCTBOBAHO 00OpyIOBaHHE « TOUKH POCTay , DIEKTPOHHBIE MUKPOCKOIIBI, @ TAKKE aKTHBHAs
JIESATETLHOCTh B COIICETSIX.

IHeparoruveckas uesiecoo0pasHOCTb NPOrpaMmbl.

B yueOnoMm 1utane Ha npeamMeT «buosnorus» oTBesieHo Beero 1 yac B Heemno B 5-7 kiaccax, 4To
JTaeT BO3MOXHOCTh C()OPMHUPOBATH Y 00YYAIOIIMUXCS TOJIBKO 0a30BbI€ 3HAHUS 110 IPEIMETY.

B To e BpeMst 3TOT BO3pacT XapaKTepu3yeTcsi TeM, UTO y pedsT emmé He yracia
T0003HATENBHOCTD U KaXKa OTKpeITU. HeoOxoaumo nepeBectu e€ U3 macCuBHOM ¢asbl,
KOTOPYIO UM HaBS3bIBAET HHTEPHET, Uepe3 0ObIUHOE CO3epliaHue HEOOIBIINX BUIEOPOIHKOB, K
AKTUBHOMY — CO3/aHUIO BUAECOKOHTEHTA C 3aHATUNA OMOJIOTMYECKUX KPYKKOB. DTO MOOYXIaeT
MOJPOCTKOB K aKTUBHOMY JIEHCTBUIO. bronornueckue 3HaHus nepectaroT ObITh (hopMalibHON



teopuei. OHu ipu TakoM opmare 00yUeHHs BIIMCHIBAIOTCS B IPUBBIYHBIN YKIIa
COBPEMEHHOT0 peOeHKa.

[IporpaMmma  CrIOCOOCTBYET ~ O3HAKOMIICHHMIO C  OpraHu3alMeil  KOJUICKTUBHOTO M
WHIUBUIYAJIBbHOT'O HUCCJIICAOBaHUA, O6y‘-IeHI/IIO B HeﬁCTBHH, IMMO3BOJIACT 4YCPCAOBATH
KOJUICKTUBHYIO M HHIUBHYaJIbHYIO NEATEIbHOCTD. TEOPETUUSCKHUI MaTepHal BKIFOUaeT B ceOst
BOIIPOCHI, KacaloIInecss OCHOB IPOCKTHO-UCCIIEI0BATEIbCKON JIEITEIBHOCTH, 3HAKOMCTBA CO
CTPYKTYpO# pabOTHI.

AnpecaTt nporpamMmabl, ycJa0Busi Ha0opa.

[Tporpamma npenna3znauena juist aereit 11-14 ner. Hanonasiemocts rpymimsl - 18 yenosexk.
VYcnoBust Habopa — IPUHUMAIOTCS BCE XKenarolue. PekoMeH10BaHO 1ocenaTs Ipymiy
y4Yalmcsi, MposBIISIOIIMM HHTEPEC K )KUBOM MPUPOE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO
MHTEPECYIOT BOIIPOCH! OXPaHbl IPUPOABI POJTHOTO Kpasl.

O0beM U CpPOK peaTu3anuu MPOrpaMmMbl
O6mwem nporpammsl — 34 gaca

Cpok peanuzanuu nporpammsl — 1 roj
VYueOHast Harpy3ka — 1 yac B HeJelto.

®opma 00yueHHs — OUHAS.

Oco0ennocTu Oopranusanmum 06p33OBaTeJ'ILHOFO nmpomecca.
HporpaMMa SABJIACTCA TpaﬂHHHOHHOﬁ U IpCACTaBIIACT coOoi J'II/IHGfIHYIO IoCJIICJ0BATCIIbHOCTD
OCBOCHMUSA COACPKaHWA B TCHCHHUEC OJHOI'O IroJia 06y‘IeHI/I$I.

Opzanuzayuonnuvle popmol 00yuenus.
[Ipu npoBeeHNN 3aHATHI UCTIONB3YIOTCS CIIeAyIone (OpPMBI padOTHI:

UHOUBUOYANbHAS popMa 0OyueHUs TTIOAPa3yMEBaeT B3auMO/JIeHiCTBHE MPero1aBaTens ¢
OJTHUM YYEHHKOM.

epynnoeas ¢hopma ydamuecs padOTalOT B TPYyNIaxX, CO3JaBAEMbIX Ha Pa3IMYHBIX
OCHOBAXx.

@ponmanvnas @opma npeanongaraer paboTy MpenogaBaTeNss Cpa3y €O BCEMH
y4YaIlMMUCS B €JMHOM TEMIIE U C OOIMMHU 3a/1a4aMHu.

Konnexmusnass ¢opma ornuuaercs OT (QPOHTANBHOM TeM, YTO Yydaluecs
paccMaTpUBAlOTCS KaK IIEJIOCTHBIH KOJUIEKTHB CO CBOMMH OCOOCHHOCTSIMH
B3aUMO/IEHCTBUSI.

Ilpu napnom o6yyenuu OCHOBHOE B3aUMOICWUCTBUE IPOUCXOAUT MEXAY JABYMS
YUCHUKAMH.

Bunp! 3aHaTHI (B 3aBUCHMOCTH OT 1L1€JIeH 3aHATHS U €0 TeMbl), BKJII0Uasi yueOHbIe 3aHATHS,
HaIpaBJICHHBIC HA MPOBCACHUE TCKYIIECTO KOHTPOJII OCBOCHUSA IMPOrpaMMBbl U CO3/ITaHUE
BUICOTPOTYKTOB TIOCIIE KaXKIOTO 3aHSATHS:

MuHHM-TEeKIMN — U3JI0KEHHUE MTPeTioiaBaTesieM MPeIMETHON HH(POpPMaIIH.
CemuHapsbl — 3apaHee MOArOTOBIEHHBIE COOOIEHHS, BEICTYIIJICHUE U 00CYyXK/IeHHe
Jlickyccun — OCTaHOBKA CIIOPHBIX BOIIPOCOB, OTPAOOTKA YMEHHUSI OTCTaUBATh U
apryMEHTHPOBAThH CBOIO TOUKY 3PEHHS.

[Tpe3enTanus — myOJIMYHOE MPEICTABICHUE ONPEAeIEHHON TEeMBI W BUIEOTIPOIYKTA, B
TOM YHCJI€ B COLICETSIX

3aiuTa nNpoeKkTa — 000CHOBaHHUE U MPEICTaBICHNE IPOAETIaHHONW PabOThI

Kpyrasiii cron — HehopmanbHOE 00CYyKACHUE BRIOPAHHON TEMAaTUKHI

Mos3roBas aTaka — penieHre HeCTaHAaPTHBIX 33/1a4 B KOJUICKTHUBE



e PosneBsie Urpsl — npeayoxkeHne pedEHKy IeiicTBOBaTh B Kaoii- TMOO poiu B
MOJIEIMPYEMON CUTyalluu

Pesicum 3anamuii-
[TpoaomKUTETLHOCTD OTHOTO aKaieMudeckoro yaca - 40 MuH.
OO011ee KOJIMUECTBO 4acoB B Henelro — 1 yac.
3anstus nposoasaTcs 1 pa3 B Heaento 1o 1 yacy.
esb 1 3a7a4n MPOrpaMmabI

Hean: hopmupoBanue y 00y4aronuxcs rry0OKOro ¥ yCTOMYMBOTO HHTEPECa K MUPY JKUBOM
IPUPOJIBI, TPHOOPETCHUE HEOOXOMMBIX TPAKTUICCKUX YMEHHUI U HABBIKOB ITPOBEACHUS
9KCIICPUMCHTOB, OCHOB HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH, HABBIKOB HY6HI/I‘IHOI‘O
NPE/ICTaBICHUS PE3YJIbTATOB CBOCH pabOTHI

3agauu:

Oo0yuarommue:

- pacupeHue Kpyrozopa o0y4Jaronmxcs;

- pacIIupeHue U yriIyoJieHUue 3HAHUI 00yJaroIIMXCsl TI0 OBJIAJICHUI0 OCHOBAMH METOIOB
MO3HAHUS, XapaKTEePHBIX JIJIsl €CTECTBEHHBIX HAyK (HaOI0IeHIE, CpaBHEHUE, IKCIIEPUMEHT,
U3MEpPEHUE);

- 00yueHHe CO3/IaHUI0 HOBBIX MTPOAYKTOB HA OCHOBE UMEIOIINXCS 3HAHUN

- oOyueHue npuémMam MpeICTaBIeHIs HHPOPMAIIHH;

- TIOJArOTOBKAa O0YYaIOUINXCs, OPUESHTUPOBAHHBIX HA OMOJIOTUYECKHI TPOPHITH

06y‘~IeHI/I$I, K YCBOGHI/IIO MaTepI/Iana ITIOBBIILICHHOI'O ypOBH?I CJIOXXHOCTH I10 XUMHUH.

PasBuBaromue:

- pa3BUTUE YMEHUH U HABBIKOB ITPOEKTHO - UCCIIEI0BATENBCKON AEATEIbHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M YMEHH yUaIIUXCSl CAMOCTOSITENILHO

npHOoOpeTaTh U MPUMEHITH 3HAHUS HA IPAKTHKE;

- pa3BUTHE YMEHMI MyOIHYHO MPEACTABISATH HHTEPECH CBOCH PaOOTHI.

BocnurarenbHble:

- BOCIIUTAHUE IKOJIOTMYECKON IPaMOTHOCTH;

- BOCIIUTAaHUE SMOLIMOHATIBHO- LIECHHOCTHOI'O OTHOILLIEHUSI K OKPYXKAOIIEMY MUPY;

- BOCIIUTaHUE yMEHUIl paboTaTh B KOJIJIEKTHBE, OTBEYATH 32 ycIieX 00IIero aena.

Conep:xanue yd4eOHOro0 nJjiaHa.

TeMaTnuyeckoe MJIAHUPOBaHUeE.

HasBanmue pasaena KosmnuecTBo yacoB | ®opmMbl KOHTPOJIS

BCe | TeO | MPaKTH
ro | pusi| Ka

JlaGopaTopus ycmexa. 3 3 0 BxoHoe

TMarHOCTHYECKOE
BBoaHOe 3aHsATHE. 3HAKOMCTBO C IUIAHOM pPa0OTHI coOecenoBaHUEe
KPY)KKa.

buonornyeckas naboparopus, npaBuiia paboThl B HEM.
O6opynoBanue OuoJOrnYeckor J1ad0opaTopuu.
O6opynoBanue « Touku Pocray». IlpaBuna TexHHKH
0€3011aCHOCTH ITpU paboTe B 1a00paTOPHH.




Mup 1o MUKpPOCKOIIOM

17

13

JlaGoparopHbie

MeTtoapl u3ydeHHs] OHUONOTHMUECKUX OOBEKTOB.
Y BeJIMYUTENbHBIE TPUOOPBHI.
Muxkpockorn. YcTpoicTBO MUKPOCKOIIA, IIPaBUiIa
pPabOTHI C HUM.
JlaGopaTtopnas padota Ne 1: «YcTpoiticTBO
MHKPOCKOIIA.

paboThI ¢
MUKPOCKOTIOM, OTYET
0 pabore,
CaMOCTOSITEITbHAS
pabota, co3nanue
[pe3CHTAIMH U
BUICOPOJTHKA

DIEeKTPOHHBIN MUKPOCKOI, €T0 0COOCHHOCTH.
Co31aHK€ BUJICOPOJIMKA « Y CTPOHCTBO MUKPOCKOIIA

KieTka: ctpoeHue, cocTaB, CBOMCTBA.
Mukpornpenapatbl. MeTo bl TPUTOTOBICHUS 1
M3y4eHUE MPEIapaToB «OKUBas KIIETKa», « BPEMECHHBIN
MUKpOTIpenapar» «pUKCUPOBAHHBIN MUKPOIIPETIapaT.
Jlaboparopnas pabora Ne 2: «3rotoBicHue
BPEMEHHOT'O MUKPOIIpENapaTa

Kietku pactenuii moj MUKpockornom. M3rorosienue
MUKpOIIpenapaToB 1 ux uzydenue. Coznanue
BUJICOpONIMKA « MUKpompenapar.

M3ydeHue pacTuTenbHOM KiIeTKU. [Ipurorosienue
[perapara KOKHUIIbI JTyKa, MAKOTH IJIOAOB TOMATA,
s10;10Ka, KapTo(els U uX U3ydeHHUE T10]] MUKPOCKOIIOM.
Jlaboparopubie paboTei:Ne 3, 4 «IIpuroroBicHwme
[penapara KOXUIbl JyKa, MIKOTH ILJIOJI0B TOMAra,
PAOWHBI M MX U3y4YEHUE TT0JI MUKPOCKOTIOM)

JlaboparopHas pabora «[IpuroroBnenue
MUKporpenapara kaprodens, sS0J10ka U UX U3Y4YEHUE
110J1 MUKPOCKOIIOM.

CO3,Z[8.HI/IG BUACOPOJINKA « Knerkun paCTeHI/Iﬁ noa
MUKPOCKOITOIIOM>»»

bakTtepuu ¥ rpuObI O MO MUKPOCKOIIOM.

[ IpuroToBIeHNE CEHHOIO HACTOSI, BBIPAILIUBAHNE
KYJIbTYpPbl CCHHOM ITAJIOYKU U U3YYEHHE €€ MO
MukpockoroM. JlaboparopHast pabota Ne 5
«BsIpaimyBaHue KyJIbTypbl CEHHON MAJIOUYKH U
M3Yy4EHHUE €€ 110 MUKPOCKOIIOM).

Co3nmanne BHICOPONIMKA « 3HAKOMBTECH, KHUBAs
OakTepus».

[IpuroToBneHne MUKpONpenapara Jpoxkei u
W3YYCHHE €T0 0] MUKPOCKOTIOM. BrIpamuBanue
MJIECEHU U U3yYEHUE €€ MO MUKPOCKOTIOM.
Jlaboparopubie paboTel Ne 6: «[IpuroroBnenue
MUKpOIIpernapara JIPoxKKeH U N3yICHHE €T ITO/T
MUKPOCKOTIOM),

JlaGopaTtopHbie paboThI « BeIpammuBaHue MIeCHEBBIX
rpuboBy, «3ydeHne cTpoeHus TUIECHEBBIX TPUOOB
1o/l MUKpockornom» .KynbTypanbHbie U GU3H0I0TO-
OMOXMMHYECKHE CBOIICTBA MUKPOOPTAaHU3MOB.

Coznanue BuaeoponukoB « Ilnecenp ObiBaeT
asHas» U « CeMerka IpoAKen).

Kononuu MHUKPOOPTraHU3MOB. Mertompl




BBIPAILMBAHUS U U3YUEHUSI KOJIOHUH MUKPOOPTraHU3MOB
[luraTenpHBIE cpesl ISt BbIpalllMBaHUs]
MUKPOOPraHU3MOB.  BplpamuBaHue  KOJIOHUH U
M3y4eHHUE UX 10 MUKpocKkorioM. JlabopaTopHas pabora
No 9: «BeIpamiuBaHue KOJOHUA W M3YYEHHE UX O]
MHUKPOCKOIIOMY. «

[[Ixona 1oz MHUKPOCKOIIOM. [Ipurorosienue
[TUTATEIbHOU cpenbl JUISL BbIpAILUBaHU
MUKPOOPIaHU3MOB.

JlaGopaTopHas pabora No 10. «IToce»

MUKpPOOpPraHu3MoB. M3ydeHue OakTepHOIOTrHYECKOrq
COCTOSIHUSI pa3HbIX IOMEIIEHUH IIKOJbl (KOpUIop,
KJIACCBhl, CTOJIOBAs, TyaJeT U JIp.)

Odopmnenne  pe3yabTaToOB HCCJIEI0BATENbCKOM
pabotel. Co3manue BuaeoponukoB «lllkoma mop
MUKpOCKoIoM». [1ob3a U Bpel MUKPOOPTaHHU3MOB.

BrusiHue ¢u3nueckux W XUMHUYECKHX (HaKTOPOB
HAa POCT M pa3BUTUE MHKPOOPTaHU3MOB. BimsHug
AQHTHOMOTHKOB HA Pa3BUTHE MUKPOOPTaHU3MOB.

7Ku3HeeATeIbHOCTh PACTeHU — B3IJISI U3
s1abopaTopun

14

12

OTuéT 00 3KCKypCUHU
PaGora ¢

OOmMeH BemiecTB y pacteHuid. Jlpixanwe. Hcnapenue
BOJbI pacTeHUAMH. V3yueHHe MEXaHHW3MOB MCIApEHUs]
BOJIbI TUCThIMU. Typrop B JKU3HU PACTEHUM.

ONPEICTUTEIISIMU.
3roToBnenne
repoapus

JlaGopaTopHas padota Nel1 «/[prxaHue TUCTBEBY,

Pe3ynbTarsl paboThI
¢ 1 poBoi

JlaGopatopHass pabora Ne 12 «3aBHCHUMOCTH
TpaHCIIMpaMM M TEMIEpaTyppl  OT  ILIOLIAAH
[HOBEPXHOCTHU JIUCTHEBY.

nmabopaTopuei «
Touxka Poctay,

Jlabopatopnass pabota Nel3 «McnapeHue BOAbI
JTUCTBSIMU J10 U TIOCIIE TIOJIUBAY.

TBOpUecKas padora,
3al1Ta TBOPUYECKUX
paboT

JlaGopatopHast pabota Ne 14 «TypropHoe cocTosiHUE
KJIETOK) .

CO3I[8.HI/IG BUCOPOJINKA « Bce MBI JABIITINM),

Co31aHrEe BUICOPOITUKOB «DJIEMEHTHI KOHCITUPAITUH B
TpaHCIUPAIIY, « UTO Takoe Typropy.

Bo3gymiHoe mnuTaHue pacTteHUd —  (PoTOCHHTE3
Kyrtukyna. YcnoBuss mpopacraHus cemsH. [leneHue
kieTok. Pacrenus. MHoroobpasue pacreHuil. 3HaueHHE
pacTeHUH B IPUPOJIE U J)KU3HU YelloBEKa. BereraTuBHOg

A3MHOKECHHE PACTEHUM.

JlaGopaTopHnas padota Ne 14 «DoTocuHTE3Y.

JlaGopatopnast padora Ne 15 «3HaueHHe KyTUKYJIbl U
MPOOKH B 3allIUTE PACTCHUN OT MCTIAPCHUS.

JlaGopatopHnas pabora Ne 16«Y ciaoBusi mpopacTaHus
ceMsH. 3Hau€HHE BOJBI U BO3]lyXa AJI IPOpPACTaHUs
CEMSIH».

JlaGopaTopHnast pabota Ne 17 «O6HapyxeHne
XJIOPOIUTACTOB B KJIETKAX PACTCHUN ,

Coznanue Buaeoponnka « JKU3Hb pacTeHUN».

[lonBeneHue UTOTOB.




| Vtoro (3] 9] 25 |

Conep:xkanue
JlabopaTopus ycnexa(3 u).

BBognoe 3anHsTHe. 3HAKOMCTBO C IUTAHOM pabOTHI KpyKKa. buonormueckas nabopatopwus,
npaBuia padoTel B Held. O6opynoBanue Onosornyeckoi 1aboparopuu. O6opyaoBanue « To4kH
Pocray. IIpaBuiia TexHUKH 0€301IaCHOCTH TPU paboTe B J1abOpaTOpUH.

Mup noa muxkpockonom(18 yacos).

Mertonbl u3yueHust OMOJIOTHYECKUX OOBEKTOB. Y BEIMUUTEIIbHBIE IPUOOPHI.

Muxkpockorr. YCcTpoiHCTBO MEKPOCKOIIA, MPaBHiia paboThI C HUM.

JlaGopatopHas pabota Ne 1: «YcTpoHCTBO MUKPOCKOIA». DINEKTPOHHBIH MUKPOCKOIL, €T0
ocobenHocTH. Co3/1aHne BUAECOPOINKA « Y CTPOHCTBO MUKPOCKOIIA»

Knerka: ctpoenue, cocraB, cBoicTBa. MukponpenapaTbl. MeToabl NPUTOTOBJICHUS U
U3yUCHHE TIPETapaToB <OKUBas KIETKa», « BPEMEHHBIH MHUKpOIpenapary» «pHUKCHPOBAHHBIN
MUKponpenapaty. JJaboparopHast padora Ne 2: «M3roroBieHre BpEMEHHOTO MUKPOIIpEnapara
Kiletkn pacreHnii 1moj MHMKPOCKONOM. M3roToBieHME MHMKPOINPENAapaTOB M HX H3Y4YCHHE.
Co3nanue Bu€0opoanKa « Mukporpenapar.

N3yuenne pactutenbHOM KieTku. [IpurotoBneHue mnpenapara KOXHIBI JIyKa, MSAKOTH
IUTIOJIOB TOMATa, 0J10Ka, KapTo(elis U X N3ydeHue 1ol MUKpocKoroM. JlabopatopHsie paboThI:Ne
3, 4 «[IpurotoBieHue npemnapara KOKHUIIBI JIYKa, MAKOTH IIJI0JIOB TOMaTa, PSIONHBI U HX H3y4YCHUE
1oJ MUKpockornom» «lIpurorosineHune MUKporpenapara kaptogens, si010Ka U UX U3y4yeHHE 10
MukpockornoM. Co3nanue Buaeoposianka « Knetku pacteHuit mojg MUKPOCKOIIOM»

bakrepun u TpuOBl mOA 1MOA MHUKpOCKOMOM. [IpHroToBieHHE CEHHOro HacTo,
BbIpallMBaHUE KYJIbTYpPhl CEHHOM MaJlOYKU M HU3y4deHHE €€ Moj MUKpockonoM. JlabopaTopHas
pabota Ne 5 «BpIpamuBanue KyJlbTypbl CEHHON MalOYKH M U3y4eHHE €€ MO MHUKPOCKOIIOM».
Co3znanne BUACOpPOIUKA « 3HAKOMBTECh, KUBAs OaKTEPHS».

[TpuroroBneHre MHUKpoIpenapara JIpOXoKe W H3ydyeHHe ero MOJ MHKPOCKOIIOM.
BrlpamuBanue mieceHu B u3ydeHue ee 1o Mukpockorom. Jlaboparopusie padoter Ne 6, 7, 8:
«[IpuroToBnenue MuKpompenapara JApOX K€ W U3y4YEHHE €ro IOoJ MHKPOCKOIIOMY,
«BplpamyBaHue IUIECHEBBIX TIpuboBy», «lM3yueHue CTpoeHHsI IIJIECHEBBIX TIpUOOB TMOJ]
MHUKpockornom» KynpTypanbHble U (hU3HO0I0r0-0MOXMMUYECKHE CBOMCTBA MHUKPOOPIaHU3MOB.
Coznanne BuaeoposukoB « [1necens ObiBaeT pazHas» u « CeMeika AporiKei.

Komonnn  MukpoopraHu3moB. MeToJbl  BBIpAIIMBAHUS W W3YYEHUS  KOJOHMH
MHUKPOOPTaHu3MOB. [IuTaTensHbIe cpebl A7 BBIpAIIMBaHUsI MUKPOOPTaHU3MOB. BhipamunBanue
KOJIOHMHA M HM3y4eHHe UX MoJ MHKpockornoMm. JlaGoparopHas pabora Ne 9: «BwIpamuBanue
KOJIOHUH M U3y4YEHHE UX MOJ MUKPOCKOIIOM». «

[llkona mox MHUKpockornoM. IIpuroToBieHue NUTATENbHOW Cpelbl JAJS BBIPAIIMBAHUS
MuKpoopranusmoB. Jlaboparopuas padora Ne 10. «IloceB» mmuxpoopranusmon. M3yuenue
0aKTEepPHOJIOrMYECKOTO COCTOSIHUS PA3HBIX MOMEIIEHUH MIKOJBI (KOPUAOP, KIACChI, CTOJIOBAs,
Tyanet u 1p.) OdopmieHne pe3yibTaToB HUccie10BaTeNbckoi padboThl. Co3naHue BUIEOPOIUKOB
«kona mox mukpockonomy. Ilonb3a u Bpex MUKpOOPTaHU3MOB.

Brusiane Gu3nveckux u XUMHYECKHX (PaKTOPOB HA POCT W Pa3BUTHE MHKPOOPTaHH3MOB.
BnusiHre aHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

Paznen 3. JKuszHeaesaTeJbHOCTh pacTeHUIl — B3rJisil U3 Jadoparopuu ( 13 yacos)



OOmeH BemecTB y pacteHuid. Jpixanue. Mcnapenue Boabl pacTeHUsIMU. V3ydeHrne MexaHu3MOB
UCIIapEHUs BOABI JUCTbAMU. Typrop B )KU3HHU PACTCHUM.

JlaGopaTtopHnas pabota Nel1 «/[pixanue nuctheBy, JlaboparopHas padora Ne 12 «3aBucHUMOCTb
TPaHCHHUPAMH U TEMIIEPATYPHI OT IO TOBEPXHOCTH JTUCThEBY. JlabopaTopHas pabora
Nel3 «Mcnapenue BobI JIMCTHSIMU 10 U TIociie onuBa. JJaboparopnast pabora Ne 14
«TypropHoe cocrosiHue Ki1eTok» . CozaHue BUIEOPOIMKOB « Bee Mbl JbIIIUMY, « DIIEMEHTHI
KOHCIIUPALIMU B TPaHCIIUpALUW», « UTO Takoe Typrop».

Bo3aymnoe nutanue pacrenuii — ¢orocunte3. Kyrukyna. Y cioBus npopacTaHus CEMsH.
Henenue knerok. Pactrenus. MHoroo0Opasue pacteHuil. 3HauYeHUE PAaCTCHUH B IPUPO/IE U KU3HU
4yesoBeKa. BereraTuBHOE pa3MHOXKEHHME pacTEHUN

JlabopaTtopHnas pabora Ne 14 «Dotocunresy. JlabopaTtopHas padora Ne 15 «3HadueHwne
KYTHKYJIBI 1 IPOOKH B 3aIIMTE pacTeHUi oT ucnapenusy». Jlaboparopuas padota Ne 16«Y cnoBus
IpopacTaHus CeMsiH. 3Hau€HUEe BOJBI M BO3/1yXa Ui IPOPACTAHUS CEMSHY.

JlaboparopHuas padora Ne 17 «OOGHapyKeHHE XJIOPOTUIACTOB B KJIETKAX PACTCHHII

[TonBeneHue UTOTOB.

IInanupyemble pe3y/abTaThl:

Ilnanupyemsle pe3yjabTaThl.

B mpouecce  mpoxoxaenus nporpammbl  «HOHBIH uccienoBarenby y 00ydaromuxcs
(bopMHpYIOTCS CIIEAYIOIINE PE3YIIbTAThI:

IIpenMeTHble pe3yabTaThl:

* [OJy4YaT BO3MOXKHOCTb pPACUIMPUTh, CUCTEMAaTU3UPOBaTb M YIIYyOUTb HCXOIHBIC
MPEJICTaBICHUSI O IPUPOAHBIX 0OBEKTAX U ABJICHUAX KaK KOMIIOHEHTaX €MHOI0 MUPA, OBJIAJCIOT
OCHOBAMHU MPAKTUKO-OPUEHTHPOBAHHBIX 3HAHUI O MPUPOJE, TPUOOPETYT LETOCTHBIN B3I Ha
MHD;

*I10JIy4aT BO3MOXKHOCTb OCO3HATh CBOE MECTO B MUPE;

*TIO3HAKOMSITCSI C HEKOTOPBIMU CIIOCOOAMM U3yUYEHUS IPUPOJIbl, HAUHYT OCBAUBATh YMEHUS
IIPOBOAMTH HAOIIOJEHUS B MPUPOJE, CTABUTH ONbBITHI, HAY4YaTCs BUAETHh U NOHUMATh HEKOTOPbIE
IIPUYMHHO-CIICACTBEHHBIC CBSA3HU B OKPYXKAIOIEM MUPE;

*TI0Jy4aT BO3MOXKHOCTh INpuoOpectu 0a3oBble ymMeHHsI paboThl ¢ coBpeMeHHbIMH WKT
CpeACTBaMU MOMCKa MH(OpMAIMK B IEKTPOHHBIX MUCTOUHUKAX M KOHTponupyemMoM MHTepHeTe,
HayyaTcs CO3/1aBaTh COOOLIEHUS U IPOEKThI, TOTOBUTH U MPOBOJAUTH HEOOJBILINE IPE3EHTALNN U
BUJICOPOIIUKH..

*II0JIy4aT BO3MOXKHOCTh HAyYWUTHCS HCIIOJIB30BaTh pPa3JIMYHbIE CIPABOYHBIE W3IAHUS
(cmoBapu, SHLIUKIIONEINH, BKIIOYasi KOMIIBIOTEPHBIE) U JETCKYIO JTUTEPATypy O MPUPOJE C LIETBIO
MIOWCKa TO3HABATENIbHOW WH(pOpPMAlUK, OTBETOB Ha BOIPOCH], OOBSACHEHWH, AN CO3JaHUA
COOCTBEHHBIX YCTHBIX WJIM MHMCbMEHHBIX BbICKa3blBaHMM. HayuaThcs mpencTaBiaTh pe3yiabTaThl
y4eOHOI e TeTbHOCTH HHTEPECHO U YBIIEKATEIIBHO B COLICETSIX.

® HAyd4aTbCs MPEACTABIATH PE3yJIbTaThl YUeOHOH NesTeIbHOCTH HHTEPECHO U
YBJIEKATEIIBHO B COLICETSX

JINYHOCTHBIE PE3YIbTATHI:

*y4eOHO-TI03HaBaTEIbHBI HHTEPEC K HOBOMY yUYEeOHOMY MaTepHaty M CocodaM perieHus
HOBOM 3a7a4H;

*OpHEHTAlMs Ha TOHUMAaHUE IPUYHMH yCIieXa BO BHEYUEOHOM AeATeIbHOCTH, B TOM YHCIIe Ha
caMOaHaJM3 U CaMOKOHTPOJb Pe3yjbTaTa, Ha aHAJIN3 COOTBETCTBHS PE3YyJbTaTOB TPeOOBAaHUSAM
KOHKPETHOH 3a/1a4u;

*CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEPHEB YCIELIIHOCTH BHEY4eOHOU
JIESITEIIBHOCTH;




*(opMHpOBaHUE YYBCTBA OTBETCTBEHHOCTH 32 BHIIIOJIHEHHOE JICIIO

MertanpeavMeTHble pe3yJibTaThl:

*IUIAHUPOBATH CBOM JIEHCTBUSA B COOTBETCTBHM C IIOCTABICHHOW 3ala4eil U yCIOBUSMM €€
peanu3anuy, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;

*YUYUTBIBATH YCTAHOBJIEHHBIE IPaBUJIA B INIAHUPOBAHUU M KOHTPOJIE CII0c00a PeLeHus;

*OCYILECTBIISATh UTOTOBBIN U MOIIArOBBIN KOHTPOJIb 110 pE3yJIbTary;

*OLICHUBATh  IPAaBUIBHOCTb  BBIIIOJIHEHUS  JEUCTBUSA HA  yPOBHE  aJCKBAaTHOU
PETPOCHIEKTUBHOM OLIEHKU COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a/1a4M U 3a1a4HOM
obacty;

*pa3MyaTh Coco0 U Pe3yJIbTaT ACUCTBHUS.

*B COTPYAHUYECTBE C yUUTEJIEM CTAaBUTh HOBBIC YUE€OHbIE 3a1aUH;

*CaMOCTOSATEIBHO a/IEKBATHO OLIEHHWBAThH MPAaBUIBLHOCTh BBIIIOJIHEHUS JAEUCTBUS U BHOCUTD
HE00X0/IMMble KOPPEKTUBBI B MCIIOJIHEHHE KaK 10 X0y €ro pealu3alli, Tak U B KOHLIE JeHCTBHSL.

*OCYIIECTBIIATH MOUCK HEOOX0AMMOW MHPOPMALIUH IS BBITOJTHEHHUS BHEYUEOHBIX 3a/IaHUH
C UCIOJIb30BaHUEM Y4eOHON JMUTEpaTypbl U B OTKPHITOM HH(MOPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONICJINHA, CIPAaBOYHUKOB (BKIIOYAs JJIEKTPOHHBIC, LHU(POBBIE), KOHTPOIUPYEMOM
npocrtpancTse MHTEpHETA;

*OCYIIECTBIIATH 3aMUCh ((PUKCAIHIO) BEIOOPOYHOH HH(OpMAIK 00 OKPY>KAIOIIEM MUPE H O
ce0e caMoM, B TOM 4uciie ¢ nomouibo nHerpymenToB MKT;

*CTPOUTH COOOIIEHUS, MPOEKTHl B YCTHON M MUCBMEHHOH (popme; co3aBaTh MPOCTEHIIIHE
BUJICOPOJINKH

*IIPOBOJIUTH CPAaBHEHUE U KJIACCU(PHUKALIUIO IO 3aJaHHBIM KPUTEPHUSIM;

*yCTaHaBJIMBaTh IPUUNHHO-CIIEICTBEHHBIE CBSI3U B N3y4aEMOM KPYI'e sIBJICHU;

*IIOCTPOUTH PACCYXKACHHUS B (POPME CBSI3U MPOCTHIX CYXKIEHHIH 00 00BEKTE, €ro CTPOCHHH,
CBOICTBAx U CBA3SIX;

*JI0IIyCKaTh BO3MOXKHOCTh CYILIECTBOBAHUS Y JIFOJI€H pa3IMUHbIX TOUEK 3PEHHUS, B TOM YHCIIE
HE COBIAJAIONIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3UIUIO ApTHEPA B OOLIECHUH U
B3aMMO/ICHCTBH,

*GopmysIupoBaTh COOCTBEHHOE MHEHHE U MTO3UIIHIO;

Paznen 2. Komniieke opranu3aimoHHO-TIeJarornyecKux ycJa0Bui
KanenpapHo-y4yeOHblii rpaguxk.

IIpomoKUTEILHOCTH Y4eOHOT0 To/1a 1 cenTsiOpst -27 masi
KosmnuecTBo y4eOHBIX HeleIb 34

B Y4eOHOM roay

Pexum padoTsi Bropuuk, 14. 15-14.55

YcaoBust peauzanuu NporpaMmal.

Mamepuanbho-mexnuueckoe odecneueHue .

OpranuzanroHHbIE YCIOBHUS, TIO3BOJISIONINE PEATU30BATh COIEPKaHNE TOTOTHUTEIEHOM

o0pa3oBaTelbHOH MporpaMMbl «KOHBIHM UCCITeIOBATEIh) MPEIITONIATal0T HAJTHIHE CIICAYIONMIETO

000pyI0BaHUS:

- IOMEIICHHUS, YKOMIUICKTOBAHHOTO CTAHIAPTHBIM YIeOHBIM 000pY/I0BaHUEM H MEOCITBIO
(tocka, mapThl, CTYNbs, MKadbI, dJeKTpoodecnedeHue, );

- CBETOBBIC U 3JICKTPOHHBIE MUKPOCKOIIBI

- nugpoBas 1adbopaTopus Mo GHONOTUH;

- KOMITJIEKT MOCY Il U 000PYIOBaHUS )T YUCHUICCKUX OIBITOB;



- MyJBTUMEIUIHOTO 000py10BaHUs (KOMIIBIOTEDP, HOYTOYK, IPUHTEP, MYJIbTUMEIUNHHAS JTOCKA,
(311~ KapThI, SKpaH, CPEJICTBA TEIEKOMMYHUKAIIUH (JIOKaJIbHbIE IIKOJIBHBIE CETH, BHIXOJ B
WHTEPHET)

Dopmbr ammecmayuu, KOHMPONA.

Jlis oTCnexXuBaHuUs pe3yJbTaTUBHOCTH 00pa30BaTEIbHOIO MPOLECcca 10 MporpamMme

«IOHBbIi Hccen0BaTeNb) UCIOIB3YIOTCS CIEAYIOINE BUABI KOHTPOJIS:

- IpeIBApPUTEIIbHBIA KOHTPOJIb (IIPOBEPKA 3HAHUIN YYaLIUXCS HA HAYaJIbHOM 3Talle OCBOECHUS
IPOTpaMMbl) - coOeceI0BaHHE;

- TeKYILLUI KOHTPOJIb (B TEYEHHE BCETO CPOKA pealn3alliy IPOrpaMmabl);

- UTOTOBBIM KOHTPOJIb (3aKJIIOUUTENIbHAS IPOBEPKA 3HAHUM, YMEHUI, HABBIKOB 110 UTOI'aM
.peanu3aly IporpamMmsl).

Peanu3zarus mporpaMMbl peycMaTpUBaET ClIeayonue GOpMbl MPOMEXYTOUYHON U
UTOTOBOU aTTECTALIUHU:

—  BBINOJHEHHUE MPAKTHYECKUX/Ta00paTOPHBIX paboT (IOCTAaHOBKA OMBITA, SKCIIEPUMEHTA);
—  BBINIOJIHEHUE TBOPUYECKUX paldOT; CO3/aHHE MPE3CHTAIINI 1 BHICOPOIUKOB.
—  UHAMBHUAYAJIbHBIN MMCEMEHHBIN U YCTHBIN ONPOC, PPOHTAIBHBIN OMPOC;
—  BUKTOPHHBIL
—  KOHKYPCBI;
— cosznanue (HoToaaTrO0MOB;
— MpEe3eHTALMs U 3allUTa WHIMBUAYAIbHBIX U KOJJIEKTUBHBIX IPOEKTOB M TBOPYECKUX
pabor;
— 3alllMTa [POEKTOB.
— 3ammTa nopTdonuo (MPoXoIUuT Ha UTOTOBOM 3aHSATUU B (pOpMe MPEe3CHTALIHNHN).
Taxoke Kk popMaM aTTecTalliid MOTYT OTHOCUTBCS:
- Yuactue o0yJaromuxcs 00beJUHEHNsI B KOHKYpCaX, OJMMITHAAaX U KOH(epeHIIUsIX 0071acTHOTO
Y BCEPOCCHUIICKOTO YPOBHSI.
— OT3bIBBI pOAUTETICH.
— [lyOnukanuu o pe3ynpraTax aAedareabHocTu o0bequHeHust B CMU.
— AHAIUTHYECKU MaTepuaa Mo UTOraM MPOBEACHUA MEAArOruYecKo JTHArHOCTUKH.

CDOpMBI OTCJICKMBaAHHUA U (1)I/IKCEIIII/II/I MPCABABICHUA O6p330BaT€J'H)HI)IX PE3YIbTATOB YUalIUXCs
MOTYT OBITh MMpEACTABJICHBI B BUJC: T'PaMOT, JUIIJIOMOB, CepTI/I(I)I/IKaTOB, HOpT(I)OJ'II/IO ydqamuxces,
OTUYCTHBIX BBICTABOK, AHAIUTUYCCKUX PE3YJIbTATOB.

CnHcoK JIMTepaTyphbl M HCIOJIb30BAHHBIX PEeCYpPCOB.
Ilpozpammnoie mamepuano.

1. Bypayuxas C.A. lononHurtenbHas 001eoOpa3oBaTenbHas 001Iepa3BUBaroas
porpaMMa eCTeCTBEHHO- Hay4dHOM HampaBieHHocTH « FOHbIi 6nonory. Lentp « Touka
Pocra», r. Kpacnorop, 2022

2. Jlyxesuenko E.JI. IlpoekTupoBanue JOMOTHUTEIbHOM 00111€00pa3oBaTenbHOM
obmepa3BuBatomiei mporpammel. I'. Anexkcun, 2022

3. Kamakyrok A.A. JlononHuTenbHas o0iieo0pa3oBareabHas 001epa3BUBaOIIAs
nporpaMmma y4aeoHoro oobenuaeHus « FOHbI Onomory, a. Crtapooxerokosas, 2021

4. Yepemucuna H.B. Pabouas mporpamma BHEYpOUHOI AesTenbHOCTH « [IpakTHueckas
ouogorus», Touka Pocta

Cnucok JiuTeparypsl.

AHTOHOBa K. Mup noa mukpockornom. 4D kaura

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

Pomxepc. K. Mukpomup. JleTckas sHIMKIIONE U MKoJIbHUKA. — M.: Pocman, 2022.
Paxnax 3., Jlasepnan 1. XKuoit mup noa mukpockonom. M.: Dkemo, 2019 — 30c



Peiin I1., OBept P., Aiikxopn C. CoBpemenHas 6otanuka. — M.: Mup, 1991
IIxonpnuk FO.K. Pactenus. Ilonnag sumukinoneaus. — M.: Okcmo, 2016

HNHuTepHeT-pecypcbl

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

2. http://vww.wwf.ru — Beemupubiit honn mukoi npupoast (WWF).

3. http://edu.seu.ru/metodiques/samkova.htm — uHTepHET-CalT

«O0muiecTBeHHbIe pecypchbl oOpazoBanus» | Camxosa B.A. OtkpeiBas mup. [Ipaktudeckue
3aaHus ISl y9aInuXcs.

4. http://www.Kunzm.ru — Kpy>KOK FOHBIX HaTYpaJIMCTOB 300JI0THYECKOTr0 My3es MI'Y.
http://www.ecosystema.ru — skoJoruueckoe oOpa3oBaHue JeTeil U nu3ydeHue npupoas Poccun
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