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IMosicuuTeIBLHAS 3aIHMCKA

B Hacrosmee Bpemsi Ouonormueckoe oOpa3oOBaHME IPEAIOJIaracT HE TOJNBKO YCBOCHHUE
OIpEeIeIEHHOTO TEOPETUYECKOT0 MaTepuasa, HO W OBJIAJCBaHUE NPAKTHYECKHMHU HABBIKAMH,
TaKUMH KakK paboTa C COBPEMEHHBIM OO0OpYZOBAaHHEM, BBINIOJIHEHHUE Ja0OPATOPHBIX U
NPaKTUYECKUX paboT ¢ NIpUMEHEHHEM 3Toro o0OpyaoBaHHUS, O(OPMIIEHHE MPAKTHUYECKUX
PE3YJIbTATOB UCCIIEIOBATEILCKON 1S TEIbHOCTH.

PabGouas mporpamma BHEYpOUYHOI ACSITEIBHOCTH JJIs1 5- 7 KJIACCOB COCTaBJIEHA B COOTBETCTBUH C
tpedoBanussMu OI'OC 1 yuéTOM HOPMAaTUBHO- IPABOBBIX TOKYMEHTOB:

o ®denepanpHbIM 3aKOHOM OT 29.12.2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e [Ipuxazom MunuctepctBa obpasoBanus u Hayku PO ot 9.11.2018 1. Ne 196 «O6
YTBEPKJICHUH TOPSIKa OPraHU3aIiy U OCYIIECTBICHHUS 00pa30BaTENbHOMN IS TEIIbHOCTH
110 JIONIOJIHUTENILHBIM 00111e00pa30BaTeIbHBIM IIpOrpaMMamM»;

e TlocranoBnenuem [maBHOTO TOcynapcrBeHHOro Bpada P® ot 28.09.2020 r. Ne28 « O6
yrBepxaAeHuH caHuTapHbixX npasuil CII 2.4.3648-20 «CanutapHO- 31UAEMHUOIOIMUECKHE
TpeOOBaHUS K OpraHU3alMsIM BOCIIUTaHUS U O0Y4YEHUs, OT/AbIXA U 03J0POBJICHUS AeTeH U
MOJIOJIEKU;

o KoHuenuuei pa3BUTHs TOMOTHUTEILHOTO 00pa30BaHus Je€TeH, YTBEPKIACHHOM
pacnopsbkeHueMm npasurenberBa Poceniickoit @enepanuu ot 4.09.2014 1. Nel726-p;

e [lucemom MunoGpuayku P® ot 18.11.2015 Ne 09-3242 «O HanpaBieHuH HHOOPMAIIH
(BMecte MeToauueckie peKOMEHAALNHU 110 TPOEKTUPOBAHUIO JOMOJIHUTENbHBIX
o0111epa3BUBAIOIIKX [TPOrpaMM) U IPYTUX HOPMATHBHBIX JOKYMEHTOB;

YpoBeHb 0CBOeHMS TPOrPaMMBbI — 0a30BBIi.

HanpagJieHHOCTb POTrpaMMBbl.

JomonnutenpHas  oOmeoOpa3oBaTenpHas ~ MporpaMma  HMMEeT  €CTeCTBEHHOHAYYHYIO
HaIpaBJIECHHOCTh M OPHEHTHUPOBAHA Ha NPUOOPETEHHE 3HAHWKM MO pasaenam OWOJIOTHH —
MUKpOOUOJIOTHH, OOTaHUKE ; Ha Pa3BUTHE MPAKTUYECKHX yYMEHUU W HABBIKOB; HAIPBJICHA Ha
dbopMHupOBaHKE HHTEPECA K ONBITHOM, SKCTIEPUMEHTATLHON U NCCIIEA0BATEIbCKOM JesTETbHOCTH,
KOTOpBIE CIIOCOOCTBYIOT MMO3HABATENHHOM U TBOPUECKOM aKTUBHOCTH 00YUYaOIIUXCSI.

AKTYaJIbHOCTH IPOIPaMMBbl.

AKTYaJlbHOCTh IPOrPaMMBbI 3aKJIIOUAETCsl B TOM, 4TO €€ peaiu3alus mpearnosaraeT padoTy ¢
COBpPEMEHHBIM 00opynoBaHueM. IIIkobHUKAM TPEACTOUT HE TOJBKO W3ydaTh OMOJIIOTHYECKHE
00BEKTHI U SIBJIEHUS C TIOMOIIBIO 3TOTO 000PYI0BaHUs, HO K 0)OPMIISITH OTUETHI O CBOEH padoTe,
B TOM 4YHCJIE M C IIOMOLIBI0 TaKUM XOPOLIO 3HAKOMBIE MM HpPHUEMOB, KaK CO3JaHHE
BUJICOPOJIMKOB M BHJICOKJIUIIOB, pa3MEUIeHHE pPe3yJbTaTOB HCCIIEJOBAaHHUI Ha crienuaibHOU
cTpaHuuke B couceTsx. [IIkonbHUKaM IPeJCTOUT MOnpoOoBaTh ceds B POJIH MOMYIISIPU3aTOPOB
OMOJOTUYECKUX UCCIIEOBAHUM.

OTaMYUTEIbHOI 0CO0EHHOCTHI0 MPOrPaMMBbl IBJISIETCS TO, YTO B XOJi€ €€ peanu3aluu Oyaer

3aJIciCTBOBAHO 060py2l0BaHI/IC « Touknu pPOocCTa) , SJICKTPOHHBIC MUKPOCKOIIbI, @ TAKXKC AKTUBHAA
ACATCIIBHOCTE B COLICCTAX.

ITeqarornyeckas neaecoo0pa3HOCTb NPOrPaMMBI.

B yueObnoM mmane Ha nipeamet «buosnorusy» oTBeneHo Bcero 1 yac B Henmemto B 5-7 kiaccax, 4yTo
JAeT BO3MOXHOCTh CHOPMHUPOBATH Y 00YYAIOIIUXCS TOJTBKO 0a30BbIE 3HAHUS 110 IPEIMETY.

B To ke BpeMsI 3TOT BO3pacT XapaKTepU3YeTCs TeM, UTO Y peOsT emé He yracia



JTr0003HATENFHOCTH M XKaxKaa OTKpeITH. HeoOxoaumo nepeBectu e€ u3 maccuBHOM (hasbl,
KOTOPYIO MM HaBsI3bIBAaCT MHTEPHET, Yepe3 OOBIYHOE CO3epIIaHNe HEOOIIBIINX BUICOPOIUKOB, K
AKTUBHOMY — CO3aHUIO BUACOKOHTEHTA C 3aHATHI OMOJIOTUYECKUX KPYKKOB. DTO MOOYXIaeT
HOJPOCTKOB K aKTHBHOMY JEHCTBHIO. brosornueckue 3HaHus mepecTaroT ObITh GOpMaIbHON
teopueil. OHu pu TakoM dopmare 00ydeHHs BIUCHIBAIOTCS B IPUBBIYHBIA YKIIA]
COBPEMEHHOTO peOeHKa.

[Iporpamma  cmocoOCTBYeT  O3HAKOMJIEHHIO € OpraHM3aluedl  KOJUIEKTUBHOTO U
UHIMBHYyIbHOTO HCCIEJOBaHMSA, OOYYEHHIO B JICHCTBUHM, MO3BOJIIET YeperoBaTh
KOJIJICKTHBHYIO U MHIWBUAYAIBHYIO I€ATEIbHOCTD. TeopeTHuecKuii MaTeprai BKIIOYaeT B ceOs
BOITPOCHI, KACAIOLINeCcsi OCHOB MPOEKTHO-MCCIIEI0BATEIBCKON JEITEIFHOCTH, 3HAKOMCTBA CO
CTPYKTYpOi1 paboTBHI.

AJpecaTt nporpamMmel, ycJ10Busi Habopa.

[Iporpamma npennaznaueHa s aeteit 11-14 ner. HamonmusemocTs rpynmsl - 18 yenoBexk.
VYcnoBust HabOpa — MPUHUMAIOTCS BCe JKemaromue. PeKOMeHI0BaHO MocenaTh rpymmy
yUalIuMCsl, MPOSIBIIIOIIUM HHTEPEC K KUBOM MPUPOJAE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO
HWHTEPECYIOT BOTIPOCHI OXPAaHbI IPUPOIBI POAHOTO Kpasl.

O0beM 1 CpPOK peajin3auuu NPOrpaMMbl
O6bem mporpamMmbl — 34 yaca

Cpoxk peanuzanuu nporpammsl — 1 roj
YueOHast Harpy3ka — |1 yac B Hezenro.

®opma 00yueHUs1 — OYHAS.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO Npolecca.
[Iporpamma siBiisieTCsS TPAIUIIMOHHON U MPEACTABISAET COOO0M JIMHEHHYIO MOCIIE0BATEIbHOCTh
OCBOEGHHUS COJIEp’KaHMUs B TEUCHUE OJTHOTO rojia 00yueHusl.

Opzanuzayuonnuie popmot 00yuenus.
[Tpu npoBeneHnn 3aHATUI UCTIOJIB3YIOTCS Ciienyromue (HopmMbl padOTHI:

® uHOUBUOYaNbHAA popma oOyyeHus TIOApa3yMeBaeT B3auMOJIeHiCTBHE MperoiaBaTens ¢
OJTHUM YYEHHKOM.

e cpynnosas ¢opma ydampecs paObOTAIOT B TPYNIAX, CO3/AaBaEMBIX Ha Pa3IIHYHBIX
OCHOBAX.

o  ®@poumanvuas ¢opma TIpennonaraeT pabOTy TpernoAaBaTeNs cpa3zy CO BCEMH
YUYAIIIMUCS B €JMTHOM TEMIIE U C OOIIUMH 3a/1a4aMHu.

o Konnexmuenasa ¢opma  oTnu4aercss OT (POHTAIBHOW TEM, UTO Yydalluecs
paccMaTpUBAIOTCSl KakK IEJIOCTHBIH  KOJUIEKTMB CO CBOMMHM  OCOOEHHOCTSIMH
B3aUMO/JICUCTBUA.

e [Ilpu napnom o06yuenuu OCHOBHOE B3aUMOJCHCTBUE TPOUCXOAUT MEXIY JABYMS
YUEHUKAMH.

Bunpl 3aHsaTHIA (B 3aBUCUMOCTH OT IIeJIeH 3aHITHS M €T0 TEMBbI), BKJII0Yasi yueOHbIe 3aHATHS,
HaIlpaBJIEHHbIE HA POBEJEHUE TEKYILETO KOHTPOJIS OCBOEHUS IPOTPaMMBbl M CO3/1aHHE
BUJICOIIPOYKTOB I10CJIE KaKIOTO 3aHATHA:
e  MuHU-NEKIINH — U3J0KEHHUE MPernoIaBaTesIeM peIMeTHON nHpopMalu.
e (CemuHaphl — 3apaHee MOArOTOBJIEHHbIE COOOLIEHUS, BHICTYIIJICHHE U 00CYXK/IeHUE
e Jluckyccuu — HOCTaHOBKA CIIOPHBIX BOIPOCOB, OTpabOTKa YMEHHUS OTCTauBaTh U
apryMEHTHUPOBAaTh CBOIO TOUKY 3PEHHS.
e [Ipe3eHranus — myOarMuHOE IPEACTAaBICHUE ONPEASIEHHON TEMbI WM BUACONPOAYKTA, B
TOM YHCJIE B COLICETAX



e 3ammra nmpoekTa — 000CHOBAHHE U MPEJICTABICHHUE MTPOJICIIAHHON paOOTHI

e Kpyrasriii cron — HehopmanbHOE 00CYKIeHNE BEIOPAHHONW TEMAaTUKH

e Mo3roBas aTaka — pelICHUE HECTAHIAPTHBIX 3a/1a4 B KOJIJICKTHBE

e PouneBbie urpsl — npeiokeHre peOEHKY AeCTBOBATh B KaOW- JINOO pOJIU B
MOJICIIUPYEMOM CUTYalluu

Pesicum 3anamuii-
[TpoomKUTENEHOCTD OJTHOTO aKaJeMHUecKoro Jaca - 40 MuH.
O0111ee KOJIMYECTBO 4acoOB B HENEIO — 1 yac.
3anstus npooasaTcs 1 pa3 B Henento no 1 yacy.
Hean 1 32724 NporpaMmmsbl

Hean: popmupoBanue y 00ydaromuxcst rry0OKOro ¥ yCTOHUMBOTO HHTEpECa K MUPY JKUBOM
HIPUPOBI, IPHOOPETEHNE HEOOXOIUMBIX IPAKTUYECKUX YMEHUI U HaBBIKOB ITPOBEACHUS
9KCIICPUMCHTOB, OCHOB HCCHCILOB&TGHBCKOﬁ JACATCIIbHOCTH, HABBIKOB HY6JII/I'-IHOFO
IPECTaBICHUS PE3Y/IbTATOB CBOEH pabOThI

3apaun:

O0yuarommue:

- pacIIMpeHue Kpyrozopa o0ydarommxcs;

- pacuIMpeHHe U YriyoJieHUue 3HaHU 00YYaIOIIIXCS IO OBJIAJICHUIO OCHOBAMU METOIOB
MO3HAHUS, XapaKTEPHBIX I €CTECTBEHHBIX HAyK (HAOII0ICHUE, CPABHCHHE, YKCIICPUMEHT,
HU3MEpEHHE);

- 00y4YeHMEe CO3/TaHUI0 HOBBIX IIPOJIYKTOB HA OCHOBE MMECIOIIUXCST 3HAHHM

- o0y4eHue nmpuémam TpeIcTaBiIeHus: HHQOpMaIUHY,

- MOATOTOBKA OOYYAIOIIMXCS, ODUCHTUPOBAHHBIX HA OMOJIOTUYECKHIA TIPO(HITH

00y4YeHHsI, K YCBOCHHUIO MaTepHaja MOBBIIICHHOTO YPOBHS CIOKHOCTHU TI0 XMMHHU.

PasBuBarmue:

- pa3BUTHE YMEHHI U HABBIKOB IIPOEKTHO - UCCIIEI0BATEIbCKON IEITENLHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M YMEHHI yUaIIUXCs CAMOCTOATEIHHO

pHOOpETaTh U MIPUMEHSITh 3HAHHSI Ha TIPAKTHKE,

- pa3BUTHE YMEHHI MyOIUYHO NPEICTABIATh HHTEPECHI CBOEH pabOTHI.

BocnurarejibHble:

- BOCIIUTAHUE YKOJIOTUICCKON TPAMOTHOCTH;

- BOCIIUTaHUE YMOIMOHATILHO- IICHHOCTHOTO OTHOIICHUS K OKPY)KAIOIIEMy MUDY;

- BOCIIUTAaHUE YMEHUN paboTaTh B KOJUIEKTHBE, OTBEYATH 32 YCIEX OOIIEero Jiena.

Conep:xanue y4eOHOro 1njiaHa.

TemaTnyeckoe IaHMpPOBaHUe.

Ne HasBanmue pasaena Kosnn4yectBo yacoB | ®opMbl KOHTPOJIS
BCE | TeO | MPaKTH
ro | pusi| Ka
1  UIaGoparopus ycnexa. 3 3 0  [Bxoamoe
TMarHOCTHYECKOe
coOeceoBaHNE

BBonHoe 3aHsTHE. 3HAKOMCTBO C TUIAHOM pabOTHI
KpPY>KKa.
buonorudeckas 1abopaTopusi, MpaBuia padOTHI B HEH.




OGopynoBanre OHMOJIOTHYECKOH TabOpaTOpHUHu.

O6opynoBanne « Touku Pocrtay. IlpaBuna TeXHHUKH
0€30MacCHOCTH IIPH padboTe B TaOOPATOPUH.

MI/Ip moJJ MUKPOCKOIIOM

17

13

UTabGoparopHblie

Mertonpl Hu3y4eHUS OHOJIOTHYECKHX OOBEKTOB.
VBeNIMYUTENbHBIE IPUOOPBI.
Mukpockorn. YCTpOWCTBO MHUKPOCKOIIA, ITPaBUIIA
PabOThI C HUM.
JlaGopaTtopHnast padora Ne 1: «YcTpoiicTBO
MHUKPOCKOIIay.

a0oThBI C
MHUKPOCKOITOM, OTYET
0 pabore,
CaMOCTOATEbHAS
paboTta, cozanue
MPE3CHTAINU U

DNEKTPOHHBI MUKPOCKOIL, €0 0OCOOCHHOCTH.
Co3aHue BUACOPOJIMKA « Y CTPOHCTBO MUKPOCKOMA

BUICOPOJIMUKA

Kinerka: ctpoeHue, cocTaB, CBOMCTBA.
Mukpornpenaparsl. MeTobl IPUTOTOBICHUS U
M3y4YeHUE IPENapaToB «KUBas KJIETKa», « BPEMEHHBIN
MUKpopenapaT «(GUKCUPOBaHHBIA MUKpPOTIpEnapar.
JlaGopaTopnast padota Ne 2: «M3rotoBieHue
BPEMEHHOI'0 MUKPOIIpEnapara

KiteTku pacTeHuii o MUKpocKkonom. M3rorosinenue
MUKpoIpenaparoB 1 ux uzyuenue. CosnaHue
BHJCOpOoMKa « Mukponpenapar».

M3ydenue pacTuTenbHOU KieTku. [Ipurorosinenne
Mpenapara KOKUIIbI JIyKa, MSIKOTH IUI0JJOB TOMATa,
s10J10Ka, KapTo(ers U uX U3ydeHue M0l MUKPOCKOIIOM.
Jlaboparopubie paboTsi:Ne 3, 4 «IIpurorosienue
Mpenapara KOKUIIbl JIyKa, MSIKOTH IUI0JJOB TOMATa,
PAOUHBI 1 UX U3YYEHHUE TI0]T MUKPOCKOTIOM)

JlaGopatopHas pabora «[IpuroroBnenue
MUKporpenapara kaprodens, si0710ka U HX H3yYCHHE
10]T MHKPOCKOTIOM.

CO3,Z[8.HI/IC BUACOPOJINKA « Kierkn paCTeHI/Iﬁ IO
MHKPOCKOIIOIIOM)»

baktepun ¥ rpuObl MO/ MO MUKPOCKOIIOM.

[ IpuroroBiaeHue CEHHOTO HACTOsI, BbIpAIlIMBAaHUE
KYJIbTYpPbl CCHHOM ITAJIOYKU U U3YYEHHE €€ MO
MUKpockonoM. JlaboparopHas padota Ne 5
«BpIpaluBanye KyJIbTYpbl CECHHON NAJIOYKU U
M3Yy4EHHUE €€ M0 MUKPOCKOIIOM).

Coznanmne BHIEOPONIMKA « 3HAKOMBTECH, >KHUBAS
OaKTepus».

[ [puroroBiaeHne MUKponpenapara JpoxxKen u
M3Yy4eHUE ero MoJ MUKpocKonoM. BeipanuBanue
MJIECEHU U U3YUEHUE €€ 110 MUKPOCKOIIOM.
JTaGopaTopubie paboTsr Ne 6: «I[IpuroroBnenue
MUKpoIpenapara ApoxkiKeill 1 U3ydeHHe ero moj
MHUKPOCKOIIOM»,

JlaGopaTtopHubie paboThl «BeIpamuBaHue TIECHEBBIX
rpuboBy, «/3ydeHue cTpOeHus IIECHEBBIX IPUOOB

o MUKpockoriom» .KynbTypasibHble ¥ U3HOI0T0-




OMOXUMHUYECKHE CBONCTBA MHKPOOPTAaHI3MOB.

Co3nanue BuaeoposnkoB « IlneceHb ObIBaer
pa3Has» U « Cemeilka IpoiOIKen».

Kononun MHUKPOOPIraHHU3MOB. MeTO,Z[bI
BbIpallilMBaHWA U U3YUYCHUSA KOJIOHUH MHKPOOPTaHHU3MOB.
[IurarenbHbBIC CpE€abl JUIA BbIpalllMBaAHU ]|

MUKPOOPraHU3MOB.  BpIpamuBaHue  KOJIOHHH  H
M3y4CHHUE MX 110 MHUKpPOCKoIioM. JlaboparopHas pabora;
No O: «BpipamuBanue KOJIOHUWA W H3YYEHUE HUX MO
MHUKPOCKOIIOM». «

[llkosa  mOx  MHUKPOCKOIIOM. [TpurorosneHue
MUTATEIILHON Cpensl TUTS BBIPAIIIUBAHUS]
MHUKPOOPTaHU3MOB.

JlaGopaTopHas pabora No 10. «[ToceBy

MUKpPOOPraHu3MoB. l3yueHue OaKTepHOIOrHYECKOTO
COCTOSTHUSL Pa3HbIX MOMEUICHUH MIKOJBI (KOpUIOp,
KJIACChl, CTOJIOBAs, TyaJeT | JIp.)

Odopmitenue pe3ynbTaToB HUCCIIEN0BATEIHCKON
pabotel. Coznmanue BuaeopoisukoB «lllkoma 1o
MUKpOCKormoMy. [losib3a ¥ Bpea MUKPOOPIaHU3MOB.

BrusiHue ¢u3nyeckux W XMMHUYECKHX (PaKTOPOB
Ha pPOCT U pPa3BUTHE MHMKPOOPraHu3MoB. BimsHue
AQHTUOMOTUKOB HA PA3BUTHE MUKPOOPTaHU3MOB.

7Ku3HenesATeIbHOCTh PACTEHH — B3TJISAA U3
JiadopaTopuu

14

12

OTuéT 00 IKCKYypCcUU
[PaboTta ¢

OOmeHn BemecTB y pacteHuil. [pixanue. Mcmapenue
BOJBI pacTeHUsAMU. V3yueHHe MEXaHU3MOB HCIIAPEHMUS
BOJIbI TUCThIMH. Typrop B JKHU3HHU PACTEHHM.

ONPEACTUTENSIMH.
M3roroBieHne
repbapust

JlaGopaTopnast pabota Nel 1 «JIpixaHue JTUCTHEBY,

Pe3ynbTarsl paboTh

JlaGopaTopnast pabora Ne 12 «3aBucHUMOCTH
TPpaHCIIUpaAln u TEMIICPATYPbI oT IJromaau
MOBEPXHOCTH JINCTHEBY.

¢ unudpoBoii
lmaboparopuent «
Touka PocTay,
TBOpUecKast padora,

JlaGopaTopnast pabora Nel3 «lMcnapenue BOJBI
ITUCTHSIMH JI0 U TTOCIIE TIOJTMBAY.

BalruTa TBOPUCCKHUX

JlaGopatopHast pabotra Ne 14 «TypropHoe cocTosiHHE
KIIETOK .

padot

Coznanue Bujeoposinka « Bce Mbl Jpimmm»,

CoziaHue BUJEOPOJIUKOB «JIEMEHThl KOHCIHUPALUU B
TpaHCIHUPALN», « UTO TaKoe Typrop».

Bo3nymiHoe nuTaHWe pacTeHud —  (OTOCHHTES.
KyTtukyna. YcnoBus mnpopactaHus ceMsH. [leneHue
kieTok. Pactenus. MHorooOpasue pactenuii. 3HaueHue
[paCTeHHH B IPUPOJE U KU3HU UEJIOBEKa. BereratnBHOE
[Pa3MHOKEHHE PACTEHUM.

JlaGopatopHnast pabora Ne 14 «DotocunTes».

JlaGopatopHast pabota Ne 15 «3HaueHHe KyTHUKYIbI U
MPOOKHU B 3alIUTE PACTEHUM OT UCIIAPEHUSI.

JlaGopatopHas pabota Ne 16«Y cnoBus nmpopactaHus
ceMsiH. 3HaueHue BOJIbI M BO3JlyXa AJIs IPOpacTaHus
CEMSHY.




JlaGopaTopHnas padota Ne 17 «O6HapyxeHuE
XJIOPOILIACTOB B KJIIETKAX PaCTEHUN) ,
Coznanue Bueoponuka « JKu3Hp pacTeHuin».
[TonBenenue UTOroB.

Hroro 34 9 25

Conep:xanue
JladopaTopus ycnexa(3 4).

BBonHoe 3aHsATHMEe. 3HAaKOMCTBO C IUIaHOM paboThl Kpyxkka. buosnorunyeckas naGoparopus,
npaBuia padboTsl B Hel. O00pyaoBaHue Ouosornieckoil maboparopuu. Od6opynoBanue « Touku
Pocray. [IpaBuia TexHuku 0€30MaCHOCTH MIPH pabOTe B JIaDOPATOPHH.

Mup noa Mmukpockonom(18 yacos).

Mertobl n3yueHus OMOJIOTHYECKUX 0O0BEKTOB. YBEIIUUUTEIbHBIC MPUOOPHI.

Muxkpockon. YCTpoHCTBO MUKPOCKOIIA, MpaBUiia paboThl C HUM.

JlaboparopHas padora Ne 1: «YCTpOHCTBO MUKPOCKOTIA». DINEKTPOHHBIA MHUKPOCKOTI, €T0
ocobennoctu. Co3ganue BUACOPOIUKA « YCTPOMNCTBO MUKPOCKOIIA»

Kietka: crtpoenme, cocras, cBoiicTBa. Mukponpenaparsl. MeTonbl IPUTOTOBICHUS H
M3yueHHE TPEenaparoB <OKUBas KJIETKa», « BPEMEHHBIH MHKpOIpernapary «(pUKCHpOBaHHBIN
MUKponpenapary. Jlaboparopuas padora Ne 2: «/3roToBieHHe BPEMEHHOTO MUKPOIIPETIapara
Knetkn pacrenuit moxg MHUKpocCKomoMm. WM3rotoBieHHe MHUKPONpEnapaToB W UX H3YyYCHUE.
Co3manue BuIeopoanKa « Mukpompemnapar.

W3yuenue pactutenbHOM KieTkd. [IpuroroBrneHue mpemnapara KOXKHUIBI JyKa, MSIKOTH
TIJIOJIOB TOMATa, siojioKa, KapTodes U uX U3ydeHue moj MUKpockoroM. JlaboparopHsie paboThI: Ne
noJ; MUKpockorom» «IIpurotosieHne Mukpornpenapara kaprodens, si6J0ka U UX U3y4eHHE MOJ
muKpockorioM. Co3nanue Buaeopoinka « KieTku pacTeHui Mo MHKPOCKOTIOM

bakrepun wu rpubObl Mmox  moA MHUKpockoroM. IIpuroroBrneHue CEHHOro HacTos,
BbIpaIllMBaHHE KYJIbTYPbl CEHHON MajO4yKH M U3ydeHHe e€ Moja MHKpockonoM. JlaGoparopHast
pabora Ne 5 «BeipamuBanue KyabTypbl CEHHOW MAJOYKUA U H3ydeHHE €€ MOJ MHKPOCKOIIOM).
Co3nanue BUIEOPOINKA « 3HAKOMBTECH, KHUBast OAKTEPHSI.

[TpuroroBrneHne MHKpoIpenapara JIpOXokel UM H3ydeHHE €ero IOoJ MHKPOCKOIIOM.
BripamuBanue miueceHn U M3ydeHHe ee Moja Mukpockornom. Jlaboparopusie pabotsl Ne 6, 7, 8:
«IIpuroToBieHre MHKpoOIpenapara JpoXokell UM HM3ydeHHe €ero IoJ  MHUKPOCKOIIOM),
«BpIpamyBanue T1UIeCHEBBIX T'puboB»,  «/3yueHHe CTpOEHHs TIJIECHEBBIX TI'pUOOB 1O
Mukpockonom» .KynbrypanbHble U QU3NOI0T0-0MOXMMHYECKHE CBOMCTBA MHUKPOOPTaHU3MOB.
Co3nanue BueopoiankoB « [Inecens ObiBaeT paszHas» U « Cemeiika qposKen».

Kommonum  MuKpoopranm3moB. Meronbl  BBIpAllMBaHUS UM W3YyYEHHsS]  KOJOHMWH
MUKpOOpraHu3MoB. [IurarenbHble cpeapl AJis BhIpalllMBaHWsI MUKPOOPTaHW3MOB. BelpamnBanue
KOJIOHWH M M3y4eHHME MX IOoJ MHKpockoroMm. JlaGoparopHas pabora Ne 9: «BwipamuBanue
KOJIOHWH Y U3y4EHHUE UX MO MUKPOCKOIIOMY. «

[lkona mox wmukpockornoMm. I[IpurotoBieHue NUTATENbHON CpeAbl AJiS BbIpALIUBaHUS
MUKpoopranuszMoB. Jlaboparopnass pabora Ne 10. «IloceB» MukpoopranusmoB. H3yuenue




0aKTEpPHOJIOTUYECKOTO COCTOSHUSI Pa3HBIX MOMEIIEHUI MIKOJIbI (KOpUIOp, KJIAcChl, CTOJIOBAsd,
Tyanet u 1p.) OdbopmiieHre pe3yabTaToB UCCIIEI0BATEIbCKON paboThl. Co3/1aHne BUICOPOTHKOB
«kona mox Mukpockonomy. Ilonb3a u Bpea MUKPOOPTaHU3MOB.

Bnusinue ¢usndyeckux M XMMHUYECKUX (aKTOPOB Ha POCT U PAa3BUTHE MUKPOOPIaHU3MOB.
BnusiHre aHTHOMOTHKOB HA Pa3BUTHE MHUKPOOPTaHU3MOB.

Pazjea 3. ’KusHenesATeJIbHOCTh pacTeHuii — B3WIsA U3 Jadoparopuu ( 13 yacos)
OOmeH BelecTB y pacteHuid. Jlpixanue. Mcniapenue Boapl pacTeHUsAMU. V3yueHue MexaHu3MoB
UCIApEHUs BOJbI JUCTbAMU. Typrop B )KU3HU paCTEHUH.

JlaGoparopnas padota Nell «Jlprxanue nuctbeBy, JlaboparopHas padota Ne 12 «3aBucuMocTb
TPaHCHUPALMK U TEMIIEPATyphl OT IUIOIAAN TOBEPXHOCTH JIUCThEBY. JlabopaTtopHas pabora
Nel3 «Mcnapenue BoJbI JIMCTHSIME JI0 U TTociie monuBa. JJaboparopHas padora Ne 14
«Typropaoe cocrosiHue Ki1eTok» . Co3laHie BUIEOPOIMKOB « Bce MbI IbIIMY, « DJIeMEHTbI
KOHCIIMPALMU B TPAHCIIUPALIUN», « UTO Takoe Typropy.

Boszaymnoe nutanue pacteHuii — gorocuntes. Kytukyna. Y cinoBus mpopacTaHusl CEMsH.
Jenenue knerok. Pactenus. MHorooOpa3sue pacteHuil. 3HaueHUE pacTEHUI B IPUPOJE U KUZHU
yejoBeKa. BereratnBHOe pa3sMHOXKEHUE paCTEHUIN

JIaGoparopnas padorta Ne 14 «®Dortocuntesy. Jlaboparopuas padora Ne 15 «3Hauenue
KYTHUKYJIBI U IPOOKH B 3alUTE pacTeHUH oT ucnapeHus». Jlaboparopuas padora Ne 16«YcnoBus
NPOpPACTaHUs CEMSIH. 3Hau€HHE BOJBI U BO3yXa JJISl IPOPACTAHUS CEMSHY.

JlaGopatopHas padota Ne 17 «OOHapykeHHe XJIOPOIJIACTOB B KJIETKAX PACTCHUI ,
ITonBeneHue UTOroB.

HJ'[aHI/IpyeMble pe3yabTaThl:

IL1anupyembie pe3yabTarhbl.

B mnpouecce mpoxoxnaenus mporpammbl  «FOHBIH HccienoBarenb» y 0OydaroLIUXCS
(OpMUPYIOTCS CIEYIOIUE PE3YIIBTAThL:

IIpeaMeTHBIE Pe3YJIbTATHI:

* TMOJIy4aT BO3MOXKHOCTb PpAaCHIMPUTh, CHCTEMAaTU3UpOBaTb U YIIyOUTh MCXOAHBIE
NPEACTaBICHUS O IPUPOAHBIX OObEKTaX U SBJIECHUSIX KaK KOMIOHEHTaX eIMHOr0 MHUpa, OBJIAACIOT
OCHOBaMH IPAKTUKO-OPUEHTUPOBAHHBIX 3HAHUN O MPHUPOJIE, MPUOOPETYT LETOCTHBIN B3I Ha
Mup,

*I10J1y4aT BO3MOXXHOCTb OCO3HATh CBOE MECTO B MUPE;

*II03HAKOMSTCSI C HEKOTOPBIMHU CIIOCO0aMH U3y4YeHHUs MIPUPOIbl, HAYHYT OCBAaUBAaTh YMEHUS
IIPOBOJIUTH HAOMIONEHUS B MPUPOJIE, CTABUTH ONBITHI, HAy4aTCsl BUAETh U IOHUMaTh HEKOTOpPHIE
IIPUYMHHO-CIICICTBEHHBIE CBA3U B OKPYXKAIOILEM MUDE;

*II0JIy4aT BO3MOXHOCTh IpuoOpecTu 0azoBble yMmMeHHs padoThl ¢ coBpeMeHHbIMH WKT
CpeAcTBaMH MOMCKa MH(OpMAIMK B IEKTPOHHBIX UCTOYHUKAX M KOHTponupyemoMm WHTepHeTe,
Hay4darcsi co37aBaTh COOOLIEHUS U MPOEKThI, TOTOBUTH U MPOBOAUTH HEOONbIINE MTPE3EHTAIIUN U
BUJICOPOJIUKH. .

*II0JIy4aT BO3MOYKHOCTb HAy4HMTbCSl HCIIOJIb30BaTh PA3JIMYHBIE CIIPABOYHBIC W3/IAHUS
(cioBapu, SHUUKIIONEINH, BKIIIOYas KOMIBIOTEPHBIE) U IETCKYIO JTUTEPATypy O MPUPOE C LIETbI0
MOKCKa TO3HABATENbHON HH(OpMAIMU, OTBETOB Ha BOIMPOCHI, OOBSICHEHWM, ISl CO3JaHUs
COOCTBEHHBIX YCTHBIX MJIM MHCbMEHHBIX BBICKa3bIBaHUM. HaydaTbcst mpencTaBisiTh pe3yiabTaThl
y4eOHOM IeATeTbHOCTH MHTEPECHO U YBJIEKATEJIBHO B COLICETSIX.

e HayyaTbCs NPEACTABIATH PE3YAbTaThl yIeOHON AEATEIbHOCTH HHTEPECHO U
YBJIEKATEJIBHO B COLICETAX
JINYHOCTHBIE PE3VIbTAThI:
*y4eOHO-TI03HaBaTeIbHbII HHTEPEC K HOBOMY YUueOHOMY Marepuajy U CrocodaM perieHus




HOBOM 3a1a4M;

*OpHEHTAalMsI Ha TOHUMAaHKE IPUYHH ycIiexa BO BHEYYEOHOH e TENbHOCTH, B TOM YHCIIE Ha
caMOaHaJIu3 M CAMOKOHTPOJIb Pe3yJbTaTa, Ha aHaJIM3 COOTBETCTBHS PE3YJbTAaTOB TPeOOBAHUSAM
KOHKPETHOI 3a/1a4u;

*CIIOCOOHOCTh K CaMOOIICHKE Ha OCHOBE KPHUTEPHEB YCICUIHOCTH BHEY4eOHOU
JESITeNIbHOCTH;

*(opMHpOBaHKE YYBCTBA OTBETCTBEHHOCTH 32 BBIIIOJIHEHHOE JIEJI0

MeTtanpeaMeTHble pe3yabTaThl:

*IJITAHUPOBATh CBOM JICHCTBUS B COOTBETCTBHH C MOCTABJICHHOW 3a7a4ell U YCIOBHUSIMH €€
pean3alyu, B TOM YHCJIE BO BHYTPEHHEM ILIaHE;

*YUUTHIBATh YCTAHOBIICHHBIC MPABUIIA B TUIAHUPOBAHUHU M KOHTPOJIE CIOCcO0a pelieHus;

*OCYILECTBISATH UTOTOBBIM U MOIIArOBbIM KOHTPOJIb IO PE3YNBTATY;

*OLICHUBATh  NPAaBUJIBHOCTh  BBIIONHEHHS  JICHCTBHA HAa  YpPOBHE  aJIeKBaTHOM
PETPOCHEKTUBHOM OLIEHKH COOTBETCTBHS PE3yIbTAaTOB TPEOOBAHUAM JaHHOM 3aJ1auu U 3aAa4HOM
obnacru;

*pa3nuyarh Coco0 U pe3ynbTaT IeHCTBUS.

*B COTPYIHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC ydeOHBIC 3a1a4H;

*CaMOCTOSITENIFHO a/ICKBATHO OILEHUBATh MPABUJILHOCTH BHITIOJHEHHS JEHCTBUS U BHOCHUTD
HEOOXOIMMbIE KOPPEKTHUBEI B UCTIOIHEHHE KaK M0 XOAY €T0 pealn3alny, TaK U B KOHIIE ICHCTBHSL.

*OCYIIECTBISATH TOUCK HEOOXOIMMOI MH(OPMALIUU AJIs BBITIOJTHEHHS] BHEYYEOHBIX 3aJaHHi
C UCIOJNB30BaHUEM YYEOHOW JHMTEpaTypbl U B OTKPHITOM HH(POPMAIIMOHHOM MPOCTPAHCTBE,
SHIUKJIONIEANHM, CIOPAaBOYHUKOB (BKJIIOYAas OJIEKTPOHHBIC, LHU(POBBIEC), KOHTPOIUPYEMOM
npoctpancTse MHTEepHETA;

*0CYILECTBIATH 3aUCh ((hrKcalnio) BEIOOpOUHOI nHOpMaIUK 00 OKpYXKAIOIIeM MUPE U O
cebe caMoMm, B TOM 4Hciie ¢ moMomIsio HHCTpyMeHToB UKT;

*CTPOUTH COOOIIEHHMSI, TPOEKTHI B YCTHOM M MUCbMEHHOU (popme; co3maBarh MPOCTEHUIINE
BUCOPOIIUKU

*TIPOBOJUTH CPABHEHHUE U KJIACCU(UKALIUIO 110 33JaHHBIM KPUTEPUSIM;

*YCTaHAaBJIMBATh IPUYNHHO-CIICICTBEHHBIE CBS3H B U3y4aeMOM KpYTe SBICHUN;

*IIOCTPOUTDH PACCY)KICHHS B (pOpMe CBSA3U MPOCTHIX CyXAE€HUI 00 00BEKTE, €ro CTPOSHHH,
CBOMCTBAX U CBA3SX;

*JIOITYCKaTh BO3MOKHOCTb CYILIECTBOBAHUS Y JIFO/IEH pa3IMUHBIX TOYEK 3pEHHsI, B TOM YHCIIE
HE COBIAJAIONINX C €T0 COOCTBEHHOM, M OPUEHTUPOBATHCS HA MO3UIIMIO TMTAPTHEPA B OOIICHUH U
B3aUMO/ICHCTBUY;

*(opMyIIHpOBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

Pa3nes 2. Komniiekc opraHu3aliuoHHO-NIeJaroru4ecKux ycJoBui
KanennpapHo-y4yeOHblii rpaguxk.

IIpoao/KUTEbHOCTH YUEOHOT 0 roga 1 cenTsabps -27 masi
KoanuecTBo yueOHBIX HeaeIb 34

B Y4e0HOM roay

Pexxum padoTsi Bropuuk, 14. 15-14.55

YcaoBus peanu3anuy NnporpamMmbl.

Mamepuansno-mexnuueckoe obecneuenue .

OpraHu3aiMoOHHBIC YCIOBHS, TIO3BOJISIOIINE PEATN30BATh COIEPIKAHNE TOTOTHUTEIBLHOM
oOpa3oBaresbHOI porpaMmbl «FOHBIH HCCIIeJOBATENb) PEIIIONIArafoT HATNINE CIIETYIOIIETo
000pyI0BaHUS:



- IOMEIICHUS, YKOMIUIEKTOBAHHOTO CTAaH/IAPTHBIM y4eOHBIM 000pyJOBaHUEM B MEOETIbIO
(mocka, mapThl, CTYJIbsI, MKadbl, SIEKTPooOeCIIeueHNE, );

- CBETOBBIC U AJIEKTPOHHBIE MUKPOCKOITBI

- g poBast Jaboparopus Mo OUOIOTHH;

- KOMIUIEKT TOCY/IbI U 000PYAOBAHUS I YUCHHUECKUX OIIBITOB;

- MyJBTUMEIUIHOr0 000py10BaHMsl (KOMIIbIOTEP, HOYTOYK, IPUHTEP, MYJIbTUMEAUNHAS JTOCKa,
(I31I- KapThI, SKpaH, CPEeICTBA TEICKOMMYHUKALUH (JOKAJbHBIE IIKOJIbHBIE CETH, BHIXO/ B
WHTEPHET)

Dopmvl ammecmayuu, KOHMPOJIA.

Jlis oTcnexuBaHus pe3ynbTaTUBHOCTH 00pa30BaTENIbHOTO MIpoLiecca 110 MporpaMme

«HOHBII1 nccnenoBaTeNb» UCMOMB3YIOTCS CIEAYIONINE BUBI KOHTPOJIS:

- IIpeJIBapUTENIbHBII KOHTPOJIb (IIPOBEPKA 3HAHUH YYalllUXCsl Ha HA4YaJIbHOM 3Tare OCBOCHHUS
porpaMMel) - codeceI0BaHuE;

- TeKyILUH KOHTPOJIb (B TE€YEHUE BCEIO CPOKa pealn3aliy IporpamMmsl);

- UTOTOBBIM KOHTPOJIb (3aKIIOUUTEIbHAS IPOBEPKA 3HAHUM, YMEHUM, HABBIKOB 110 UTOT'aM
.peanu3anuy IporpaMMmsl).

Peanmzanus mporpaMMel IpeaycMaTpUBaeT CIEAYIOUIHe (POPMBI IPOMEKYTOUHON U
UTOTOBOM aTTECTALIUU:

—  BBINIOJIHCHUE TPAKTUYECKUX/Ta00paTOPHBIX PaboT (IIOCTAHOBKA OIBITA, SKCIICPUMEHTA);
—  BBINIOJTHEHHUE TBOPUECKUX PA0OT; CO3/IaHKE MTPE3CHTAIMI U BUICOPOIUKOB.
—  HMHIUBUIYaJIbHBIN MUCbMEHHBIN M YCTHBIN OMPOC, GPOHTAIBHBIN OIPOC;
— BHUKTOPHUHEI,
— KOHKYpCBHI;
— co3manue HoToaTLO00MOB,;
— [OPE3CHTAlMSA U 3allluTa MHAWUBUAYAJIbHBIX U KOJUICKTUBHBIX ITPOCKTOB W TBOPUYCCKUX
pabor;
—  3alUTa MPOeKTOB.
— 3ammTa noptdonro (MpoXOoAUT HAa UTOTOBOM 3aHSATHH B (JOpME MPE3CHTAIUN ).
Taxxe kK popmMam aTTecTalluy MOTYT OTHOCUTBCS:
- Yuacrtue oOyyaronuxcsi 00beIMHEHNs B KOHKYpCaX, OJMMMITHAIaX U KOH(PEepEeHITUIX 00IacTHOTO
Y BCEPOCCUMCKOTO YPOBHS.
— OT3BIBBI POTUTENEH.
— IlyOnukanuu o pesynprarax aesareabHocTu o0benunenus B CMU.
— AHaIUTUYECKUU MaTepHal Mo UTOraM MPOBEICHHS NeAarornueckon TUarHOCTUKH.

CDOpMBI OTCJIC)KUBaAHUS U (bHKC&IH/II/I NPCABABICHUA 06pa3OBaT€J'H)HI>IX PE3YIbTATOB yUalIuXCA
MOTYT OBITh MMpEACTAaBJICHBI B BUAC: TPAMOT, AUIIJIOMOB, CepTI/Iq)I/IKaTOB, HOpT(I)OJ'H/IO yqamuxces,
OTYCTHBIX BBICTABOK, AaHAIUTUYCCKUX PE3YIbTATOB.

CnMcoK JInTepaTyphbl U UCIOJIb30BAHHBIX PeCypPCOB.
Ilpozpammnsie mamepuansi.

1. Bypayuxas C.A. JlononHutensHas oOuieo0pa3oBareabHas 001Iepa3BUBaroias
porpaMMa eCTeCTBEHHO- HayyHOH HampaBiieHHOCTH « FOubIi Ouomnory. Llentp « Touka
Pocra», r. Kpacnorop, 2022

2. Jlyxesuenko E.JI. [IpoekTupoBaHue JOMOTHUTEIBHOM 00111€00pazoBaTeIbHON
obmepa3BuBatome mporpammsl. I'. Anekcun, 2022

3. Kanakyrok A.A. JlononHuTensHas obueo0pazoBaTenbHast 001iepa3BruBaroias
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4. Yepemucuna H.B. PaGouas mporpamMma BHeypouHOi JesTeabHOCTH « [IpakTnueckas
ouogorus», Touka Pocra



Cnucok JinTeparTypsl.

AHTOHOBa K. Mup nox Mmukpockornom. 4D knura

Masyp O. HeBumumsriii mup. — M., Levenguk press, 2021
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HNHuTepHeT-pecypcesl

1. http://www.sci.aha.ru/ATL/ra21c.htm — Guonoruueckoe paznoobpasue Poccum.

2. http://www.wwf.ru — Bcemupnsiii ponn aukoii mpupost (WWF).

3. http://edu.seu.ru/metodiques/samkova.htm — unTepueT-caiir

«O6mecTBeHHbIe pecypchl oOpazoBanus» / Camkxosa B.A. OtkpwiBas mup. llpakTmueckue
3aaHus IS yJaluxcsl.

4. http://www.Kunzm.ru — Kpy>KOK FOHBIX HaTypaJHCTOB 300JI0THUECKOro My3ess MI'Y.
http://www.ecosystema.ru — skosorudeckoe oopa3oBaHue JAeTeil U U3y4ueHHe npupo sl Poccun



