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IHosicuuTenbLHAA 3aIHCKA

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 HUCCIIEIOBATEIILCKON IETEIBHOCTH.

PabGouas mporpamma BHEYpOUYHOI ACSITEIBHOCTH JJIs1 5- 7 KJIACCOB COCTaBJIEHA B COOTBETCTBUH C
tpeboBanussMu PI'OC 1 yuéToM HOPMATHBHO- NMPABOBBIX TOKYMEHTOB:

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

e [Ipuxazom MunuctepctBa obpasoBanus u Hayku PO ot 9.11.2018 1. Ne 196 «O6
YTBEPKACHUH MOPSIIKA OpraHU3aluU U OCYIIECTBICHUS 00pa30BaTEIbHON 1eATEeTbHOCTH
0 JIOMIOJIHUTENIbHBIM 00111e00pa30BaTeIbHBIM ITPOTrpaMMamM»;

e [locranoBnenuem I maBHOTO rocynapcrseHHoro Bpada PO ot 28.09.2020 r. Ne28 « O6
yrBepxkaeHnH canuTapHbix npasuil CII 2.4.3648-20 «CanutapHo- 3M11€MHOJIOTUUECKHE
TpeOOBaHUS K OPraHU3aIMSIM BOCIIUTAHHS U O0Y4YEHUs, OT/AbIXA M 03J0POBJICHUS ICTEH 1
MOJIOJICKI;

e KoHnenuuei pa3BUTHs JOTOJIHUTEIBHOTO 00pa30BaHUs JeTEH, yTBEPKICHHOM
pacnopsbkeHueM npasutenbeTBa Poceuiickoit @eneparuu ot 4.09.2014 r. Nel726-p;

e [lucemom MunoGpuayku P® ot 18.11.2015 Ne 09-3242 «O HanpaBieHuH HHOOPMAIIH
(BMecTe MeToanueckue peKOMEHIALNU 110 IPOEKTUPOBAHUIO JTOTOTHUTEIBHBIX
o011epa3BUBAOLINX IPOrpaMM) U JPYTHMX HOPMATUBHBIX IOKYMEHTOB;

YpoBeHb 0CBOeHUsI IPOrpaMMBbl — 0a30BBIH.

HanpaBieHHOCTHh MPOrpaMMBI.

JlononHuTenbHas ~ 0o0mIeoOpa3oBaTeibHAs ~ MporpaMMa  MMEET  ©CTECTBCHHOHAYYHYIO
HANpaBJICHHOCTh W OPHUEHTHUPOBAaHA Ha MPHOOPETCHHWE 3HAHWKM MO paszjeinaM OWOJOTHH —
MUKpOOHOJIOTHH, OOTAaHUKE ; Ha pa3BUTHE MPAKTUUYECKMX YMEHUN U HaBBIKOB; HAIlPBJIEHA Ha
dopMHupoBaHHE HMHTEpeca K  ONBITHOH, OKCIEPUMEHTAJIbHOH W  HCCIEIOBATEIbCKON
NCSITEbHOCTH, KOTOPBIE CIIOCOOCTBYIOT —IIO3HABAaTCILHOW W TBOPYECKOW aAKTHBHOCTH
oOyJaromuxcs.

AKTYaJIbHOCTH IPOIPaMMBbl.

AKTyanpbHOCTh IIPOTPAMMBI 3aKJIIOUAETCA B TOM, 4TO €€ peanu3alus IpearnoyiaraeT padory c

COBpPEMEHHBIM 00opynoBaHueM. IIIkonbHUKAM TPEACTOUT HE TOJBKO W3y4aTh OMOJIIOTHYECKHE

OOBEKThl U SIBJIEHUS C MOMOIIBIO 3TOr0 00OpYyHOBaHUS, HO M O(QOPMIIATH OTYETHI O CBOEU

paboTe, B TOM YHCIIE€ U C MOMOIIbI0 TAKMM XOpOLIO 3HAKOMbIE UM MPHUEMOB, KaK CO3JaHHE

BUJICOPOJIMKOB M BHJICOKJIUIIOB, pa3MEUIeHHE pPe3yJbTaTOB HCCIIEJOBAaHHUI Ha crienuaibHOU

cTpaHuuke B couceTsx. [IIkonbHUKaM IPeJCTOUT MOMpoOoBaTh ceds B POJIH MOMYIISIPU3aTOPOB

OMOJIOrMYECKUX HCCIIEIOBAHUM.

OTINYMTEeTbHOI 0CO0EHHOCTHIO MPOTrPaMMBbI ABJISAETCS TO, YTO B X0/Ie €€ peanu3anuu OyaeT

3aJIeCTBOBAHO 000pyI0oBaHKE « TOYKH pOCTay , AIEKTPOHHBIE MUKPOCKOIIBI, a TAK)KE aKTHBHAS
JEATEIbHOCTh B COLICETSIX.

ITeqarornyeckas neaecoo0pa3HOCTb NPOrPaMMBI.
B yuebnoMm mmane Ha nipeamet «buosnorusy» oTBeneHo Bcero 1 yac B Henmemto B 5-7 kiaccax, 4yTo
JAeT BO3MOXHOCTh C(HOPMHUPOBATH Y 00YYAIOIIUXCS TOTBKO 0a30BbIE 3HAHUS 110 TIPEIMETY.



B T0 ke BpeMsi 3TOT BO3pacT XapakTepH3yeTcsl TEM, YTO y peOsT emeé He yracia
JTr0003HATENFHOCTD U KaXAa OTKpeITHi. Heo0xoanMo nepeBecTy €€ 13 maccuBHOU (a3bl,
KOTOPYIO MM HaBsI3bIBAaCT MHTEPHET, Yepe3 0OBIYHOE CO3EpIIaHNe HEOOIIBIINX BUICOPOIUKOB, K
AKTUBHOMY — CO3JaHUIO BUACOKOHTEHTA C 3aHATHI OMOJIOTHYECKUX KPYKKOB. DTO MOOYKJaeT
HOJPOCTKOB K aKTHBHOMY JEHCTBHIO. brosornueckue 3HaHus mepecTaroT ObITh GOpMaIbHON
teopuei. Onu pu TakoM popmare 00ydeHHs BIUCHIBAIOTCS B IPUBBIYHBIA YKIIA]
COBPEMEHHOTO peOeHKa.

[IporpamMa  cnocoOCTBYyeT  O3HAKOMJICHHIO C  OpraHM3aluedl  KOJUIGKTUBHOTO |
UHIUBHIYILHOTO HCCIEJOBaHMSA, OOYYEHHIO B JICHCTBUHM, MO3BOJIIET YeperoBaTh
KOJUICKTHBHYIO U WMHIMBHIYaJIbHYIO NEATEIBHOCTh. TeopeTHueckuii MaTepual BKIIOYAET B
ce0s1 BOIIPOCHI, Kacarolrecsi OCHOB IPOEKTHO-MCCIIE0BATEIbCKOM e TEIbHOCTH, 3HAKOMCTBA
CO CTPYKTYpPOH padOTHI.

AJapecaTt nporpamMmel, ycJ10BuUsi Ha0opa.

[Iporpamma npennaznaueHa s aeteit 11-14 ner. HamomusemocTs rpynmsl - 18 yenoBexk.
YcnoBust Habopa — MPUHUMAIOTCS BCe JKemaromue. PeKoMeHI0BaHO MocenaTh rpymmy
yUaluMcsl, MPOSIBIIOIIUM HHTEPEC K KUBOU MPUPOJE, PACTEHUSM, )KUBOTHBIM, TEM, KOTO
WHTEPECYIOT BOMPOCHI OXPAHBI IPUPOIBI POAHOTO Kpasl.

O0beM 1 CpPOK peajin3anuu NPOrpaMMbI
O6bem nmporpamMmmbl — 34 yaca

Cpoxk peanuzanuu nporpammsl — 1 roj
YueOHast Harpy3ka — 1 yac B Hezlenro.

®opma 00yueHUs1 — OYHAS.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeIbLHOIO Npouecca.
[Iporpamma siBrsieTCs TPAIUIIMOHHON U MPEACTABISAET COOO0M JIMHEHHYIO MOCIIE0BATEIbHOCTh
OCBOEGHHUS COJIEPKaHUs B TEUCHUE OJTHOTO rojia 00yueHusl.

Opzanuzayuonnuie popmot 00yuenus.
[Tpu npoBeneHnn 3aHATUI UCTIOJIB3YIOTCS Clienyromue (HopmMbl pabOTHI:
® uHOUBUOYAIbHAA hopma 0OyUeHUs TIOAPA3YMEBAET B3aUMOICHCTBUE MPETOIaBaTeNsl C
OJIHUM yYYEHUKOM.
e cpynnosas ¢hopma ydamuyecs pabOTalOT B TpYIIax, CO3JaBAaEMbIX HA Pa3IHUHBIX
OCHOBaX.
o  @poumanvuas ¢opma TpeanonaraeT paboOTy MpemnojaBaTeNs cpa3y €O BCEMHU
YYaIUMUCS B €IMHOM TEMITE ¥ C OOIIMMU 33 Ja4aMHu.
o Konnexmuenas ¢opma  OoTIMYaeTcs OT (POHTAIBHOW TEM, YTO Yydalluecs
paccMaTpUBAaIOTCA KaK IEJIOCTHBIM KOJUIGKTHB CO CBOMMH  OCOOEHHOCTSMH
B3alMOJICUCTBUSL.
o [lpu nappom o06yueHuu OCHOBHOE B3aUMOJICWCTBUE TPOUCXOAUT MEXKAY JBYMS
YUEHUKAMH.

Bu bl 3aHATHIT (B 3aBUCUMOCTH OT IIeJiei 3aHATHS U €T0 TeMBbI), BKIIF0Yas yuyeOHbIe 3aHATHS,
HaIpaBJICHHBIE HA MTPOBEJICHUE TEKYIIEr0 KOHTPOJISI OCBOEHUS MPOrpaMMBbl U CO3/IaHUE
BHUJICONPOAYKTOB IOCIIE KaXA0T0 3aHATHUS:
e  MuHU-JNEKINH — U3J0XKEHHUE MPENoaBaTesIieM MpeIMeTHOM HH(OPMALIUH.
e CemuHaphl — 3apaHee MOATOTOBICHHBIE COOOIIEHUS, BRICTYIIJICHHE U 00CYXIEHUE
e Jluckyccuu — MOCTaHOBKA CIIOPHBIX BOMPOCOB, OTPabOTKa YMEHHUS OTCTauBaTh U
apryMEHTHUPOBATH CBOIO TOUKY 3PEHUS.



e [Ipe3enranus — myOIMYHOE PEACTABICHUE ONIPEACIEHHON TEMbI WM BUACONPOIYKTa, B

TOM YHCJIE B COLICETSAX

3ammTa npoeKkTa — 000CHOBaHME U MPEACTABICHUE MPOACIaHHON pabOThI
Kpyrnstit cton — HedopManbHOE 00CYKICHUE BRIOPAHHOW TEMaTUKU
Mo3roBas ataka — pelIeHUE HECTAHJAPTHBIX 3a/1a4 B KOJUIEKTUBE

Ponebie urpsl — npeasioskeHne peoEHKy NeHCTBOBAThH B KAOii- 1100 poiv B
MOJICIINPYEMOU CUTyalluu

Pesicum 3anamuii-
[Tpo0oMmKUTENEHOCTD OTHOTO aKaJAeMHUecKoro Jaca - 40 MuH.
OO0111ee KOJIMYECTBO 4YacoOB B HENEI0 — 1 yac.
3ansTus npooasaTcs 1 pa3 B Henento no 1 yacy.
Hean 1 3a7aun NporpaMmmsbl

Hess: popmupoBanue y 00ydaromuxcst rTyOOKOT0 M YCTOHUMBOTO HHTEPECA K MUPY JKUBOM
HIPUPO/IBI, TPHOOPETEHNE HEOOXOUMBIX IPAKTUYECKUX YMEHUI U HABBIKOB ITPOBEACHUS
9KCIICPUMCHTOB, OCHOB HCCHGILOB&TGHBCKOﬁ JACATCIIbHOCTH, HABBIKOB HY6JII/I'-IHOFO
IPECTaBICHUs PE3YJIbTaTOB CBOEH pabOThI

3apaum:

O0yuarommue:

- paclIMpeHue Kpyrozopa o0y4aromuxcs;

- pacuIMpeHue U yriayosieHue 3HaHUH 00yJaroLIuXcs [0 OBJIaICHUI0 OCHOBAMU METO/I0B
MIO3HAHMS, XapaKTEPHBIX I ECTECTBEHHBIX HayK (HA0JII0/IeHUE, CPAaBHEHHE, SKCIIEPUMEHT,
HU3MEpEHHE);

- 00y4eHue CO3/IaHHIO0 HOBBIX MPOAYKTOB Ha OCHOBE UMEIOIIIUXCS 3HAHUM

- o0y4eHue npuémam mnpeacTaBiaeHus MHGopMaLuy;

- TOJArOTOBKAa 00yYaromMXcs, OpMEHTUPOBAHHBIX HA OMOJIOTHYEeCKUil Tpoduib

00y4eHHs1, K YCBOEHHUIO MaTepuala MOBBIILIEHHOTO YPOBHS CI0KHOCTH MO XUMHH.

Pa3BuBarmue:

- pa3BUTHE YMEHHM U HaBBIKOB IIPOEKTHO - UCCIIEI0BATENIbCKON JIEITEbHOCTH;

- pa3BUTHE TBOPYECKUX CHOCOOHOCTEH M YMEHMH yJaluXCcsi CaMOCTOSITEIbHO

pUOOpeTaTh U MPUMEHSTh 3HAHUSI HAa IPAKTHKE;

- pa3BUTHE YMEHUH MYOJIUYHO MPEJICTABIATh HHTEPECHl CBOEH PaOOTHI.

BocnuraresbHsble:

- BOCIIUTAHUE DKOJIOTUYECKON IPaMOTHOCTH;

- BOCIIUTAHUE SMOILIMOHATILHO- [IEHHOCTHOTO OTHOIIEHUS K OKPY>KaIOLIEMY MUDY;

- BOCIIUTaHUE YMEHHI paboTaTh B KOJUIEKTUBE, OTBEUYATh 3a yclexX OOIIero Jaena.

Copepxanue y4eOHOro nJjiaHa.

TemaTHueckoe IJIAHUPOBAHHUE.

Ne HasBanmue pa3agena KosmuecTBo yacoB | ®opMbl KOHTPOJISA
BCE | TeO | MPaKTH
ro | pusi| Ka
1 UlaGoparopus ycnexa. 3 3 0  [Bxoamoe
TMarHOCTUYECKOe
coOeceoBaHNE

BBogHOoe 3aHsTHE. 3HAKOMCTBO C IJIaHOM pa6OTBI




KpYXKKa.

buonornueckas nabopaTopusi, mpaBuiia pabOTHI B HEH.
O6opynoBaHre OHMOJIOTHYECKOH JIaOOpaTOPHH.

O6opynoBanne « Touku Pocray. [lpaBuna TexHUKH
0€301acCHOCTH MpU padboTe B 1a0OPATOPUH.

Mup moax MUKpPOCKOIOM

17

13

JlaGoparopHbie

Metoapl u3ydyeHHUS OHMOIOrMYECKHX OOBEKTOB.
YBETMUUTENLHBIE PUOOPEI.
Muxkpockorn. YCTpoHCTBO MHUKPOCKOIA, MpaBUiia
paboTHI C HAM.
Jlaboparophast pabota Ne 1: «YcTpoicTBo
MHUKPOCKOTIa.

a0O0TEI ¢
MHUKPOCKOITOM, OTYET
0 pabore,
CaMOCTOSATEIbHAS
pabota, cozanue
[PE3CHTAINN U

DNEKTPOHHBIM MUKPOCKOIL, €r0 0COOCHHOCTH.
Co3zanue BUI€OposIMKa « Y CTpolCTBO MUKPOCKONIA

BUJICOPOJIMKA

KieTka: cTpoeHue, cocTas, CBOMCTBA.
Mukponpenaparsl. MeTo1bl IPUTOTOBIICHHUS U
M3Y4EeHHE MIPENApaTOB «KHUBas KIETKa», « BPEMEHHbIN
MUKpOIIpenapar» «(pUKCUpOBAHHBIA MUKpOIpenapaTy.
JlaboparopHast pabota Ne 2: «3roTosiieHne
BPEMEHHOI'0 MUKpOIIpenapara

Knerku pactenuil noa Mmukpockonom. Mzrorosnenue
MUKpoIpenaparoB U ux uzyuenue. Cosmanue
BUJEOpoInKa « Mukponpemnapar.

M3yueHnne pacTUTENbHON KiIeTKU. [IpuroTosiieHue
IpernapaTa KOKULbI JIyKa, MAKOTH IUIOZ0B TOMAra,
s10J10Ka, KapTo(ens U UX U3y4eHHUE 110 MUKPOCKOIIOM.
JlabopaTophbie paboTsi:Ne 3, 4 «[IpurotoBiexnue
IpenapaTa KOKULbI JIyKa, MAKOTHU IUIOZ0B TOMAra,
PsIOUHBI U UX U3YYEHHUE M0 MUKPOCKOTIOM)

UlaboparopHas pabota «[IpuroroBnenue
MUKpompenapara kaprodens, s06J0ka U UX U3y4EHUE
[TOJT MUKPOCKOTIOM.

Cosnanue Bumeoponuka « Kierku pactenmii 1o
MHUKPOCKOITOTIOM)»

bakTepuun u rpuObI O] O] MUKPOCKOIIOM.
[TpuroToBneHNUE CEHHOTO HACTOS, BBIpAIlIBAHNE
KYyJTbTYPbl CCHHON MAJIOUKH U U3Y4YEeHUE e€ O]
MukpockorioM. JlabopartopHas paborta Ne 5
«BpIpamyBaHue KyJlIbTypbl CCHHON MAJOYKHU
M3y4eHHE e€ 0] MUKPOCKOIIOM).

Co3nmanne BHIECOPOIHMKA « 3HAKOMBTECH, JKUBAS
OaKTepHsI.

[IpuroToBnenne MUKponpenapara Jpoxoken u
M3y4eHHE ero Mo MUKpOocKonoM. BeipanuBanue
MUIECEHH U U3yYEHHE €€ 110JI MUKPOCKOIIOM.
JlaGopatopubie padoTsl Ne 6: «IIpurotosienue
MUKpoOTpernapara Apox kel 1 U3y4eHue ero mnoj
MHUKPOCKOTIOMY,

JIaGopatopHbie paboThl «BrIpaniBaHye MIECHEBBIX




rpuboBy», «3yueHue cTpOCHHS MIECHEBBIX TPUOOB
o MuKpockonom» .Kynerypanbsaslie u ¢puznonoro-
0MOXMMHUYECKHE CBOMCTBA MUKPOOPTaHU3MOB.

Coznanmne BumeoponukoB « Ilnecenr ObiBaer
pazHas» u « CemMenKa IpoxoKeiny.

Komonun MHUKPOOPraHU3MOB. MeTonpl
BbIpAIlBaHUS u W3yYCHUS KOJIOHHUH
MHKPOOPTaHU3MOB. IIuTarenbpHblie cpeasl hilag: |

BBIpALIMBAaHUS ~ MUKpPOOPraHu3MoOB.  BrIpamuBanue
KOJIOHMH M HW3YYeHHE HUX TMOJ  MHUKPOCKOIIOM.
JlaGoparopHast pabora Ne 9: «BeipanuBanue KOJIOHHM
M M3YYEHHUE MX MOJ MUKPOCKOIIOMY. «

[[Ixoia nop, MHUKPOCKOIIOM. IIpurorosnenue
MUATATEIbHON Cpelibl JUISL BbIpALMBaHUS]
MUKDPOOPTaHU3MOB.

JlaGopaTopHast pabora No 10. «[ToceB»

MUKpPOOpPraHn3MoB. M3ydeHne OaKTepHOIOrHYECKOTO
COCTOSIHUSI pa3HbIX TOMEHICHHH MIKOJbI (KOpUIop,
KJIACChI, CTOJIOBAs, TyaJieT U Ap.)

Odopmiienne pe3yJbTaTOB HCCJIEI0BATEIHCKOM
pabotel. Cozmanue BuneoponukoB «lllkoma mon
MuKpockoromy». [losib3a v Bpex MUKPOOPTaHU3MOB.

Bnusinue ¢usnyeckux U XUMHYECKUX (PAKTOPOB
Ha pOCT M pa3BUTHE MHUKPOOPTraHU3MOB. BiusHue,
AQHTHOMOTHKOB Ha Pa3BUTHE MUKPOOPTaHU3MOB.

7Ku3HeneATeIbHOCTh PACTEHU — B3IJIA U3
siadopaTopum

14

12

OTuéT 00 FKCKYypCcUu
Pabora ¢

OOmeH BemecTB y pacteHuil. [[pixanue. Mcmapenue
BOJIbI pacTeHUsIMU. V3ydeHrne MEXaHU3MOB HCIIAPEHUs
BOJBI IUCThAMU. Typrop B JKU3HU PACTCHHM.

OTPEICTUTENSIMHU.
3roroBiieHue
repbapust

JlabopaTopHas padota Nell «/lprxaHue 1UCTHEBY,

Pe3ynbTaThl paboThl

JlabopaTopnas  padora Ne 12 «3aBUCHMOCTH
TpaHCIIUpAlMK W TEeMIepaTypbl OT  IUIOIIAIH
[MOBEPXHOCTH JINICTHEBY.

C UPpoBOii
lmaboparopuent «
Touka Pocray,
TBOpUecKkas paboTa,

JlaGopatopHast pabora Nel3 «McnapeHue BOJbI
ITMCTBSIMU JI0 U IIOCJIE TIOJIUBAY.

BalruTa TBOPUCCKHUX

UlaGoparopHas pabora Ne 14 «TypropHoe cocrosiHue
KIJICTOK) .

padoT

C03,IlaHI/Ie BHUICOPOJIMKA « Bce MbI ABIITUM)>,

Co3aHne BUJICOPOIUKOB «IJIEMEHThl KOHCIIMPALUU B
TpaHCIIUpaIUn», « YTo Takoe Typrop».

Bo3aymHoe mnHuTaHUE pacTeHUH —  (QOTOCHHTE3.
Kyrukyna. YcinoBus mnpopacranust cemsH. JleneHue
kineTok.  Pacrenus. ~ MHorooOpasue  pacTeHHi.
3Ha4YeHHE PACTEHUM B NPHUPOJAE M KU3HHU YEIOBEKA.
BereratnBHOE pa3MHOKEHUE PACTCHUM.

JlaGopaTopHas padota Ne 14 «DoTocuHTE3Y.

JlabopaTopHas pabora Ne 15 «3HaueHne KyTUKYIBI U
MPOOKH B 3alTUTE PACTCHHUIA OT UCIIAPCHHUS.

JlabopaTopHas pabota Ne 16«Y ciioBust mpopacTanus

CeMsH. 3HAUYCHHC BOJBI 1 BO3AYyXa JJIA ITPpOpACTaHUA




CCMSH».

JlaGopaTopHas padota Ne 17 «O6HapyxeHre
XJIOPOIUTACTOB B KJIETKaX PACTCHUN ,
Coznanune Bugeoposivka « JKu3Hp pacTeHuii».
[TonBeneHne UTOTOB.

Uroro 34 9 25

Conep:xkanue
JladopaTopus ycnexa(3 4).

BBogHoe 3aHsTHe. 3HAKOMCTBO C IJIaHOM paboOThI Kpykka. buomornueckas mabopaTtopus,
npasuiia paboTel B Hell. O0opynoBanue Guonorudeckoii nadoparopuu. O6opynoanue « Touku
Pocray. [IpaBuiia TexHuku 0€30MaCHOCTH MIPH pabOTe B JIaDOPaTOPHH.

Mup nox mukpockonom(18 yacos).

MeTtoab! n3yueHus: OM0JIOTHYECKUX OOBEKTOB. YBEIUUYUTEIbHbIE TPUOOPHI.

Mukpockon. YcTpoiicTBO MUKPOCKOIIA, ITpaBuiia paboThl ¢ HUM.

JlaboparopHas padora Ne 1: «YCTpOHCTBO MUKPOCKOTIA». DIEKTPOHHBIA MHUKPOCKOTI, €T0
ocobenHocTu. Co3laHKe BUACOPOIUKA « YCTPOHCTBO MUKPOCKOM A

Kietka: crtpoenme, cocras, cBoiicTBa. Mukponpenaparsl. MeTonbl IIPUTOTOBICHUS H
U3y4eHHE MpenaparoB <OKUBas KIETKa», « BPEMEHHBIH MHUKpompenapar» «(pUKCUpOBAHHBIN
Mukponpenapar». Jlaboparopnas padora Ne 2: «/3roToBiaeHre BpeMEHHOTO MHUKpPOIIpenapara
Knerkn pacreHuii mop MHKpockonoM. M3rortoBieHHe MHUKpOINpENapaToB M UX H3YyYEHUE.
Coznanue Buneoposnka « Mukponpemnapar».

N3yuenne pacturenbHON KieTkd. IIpuroroBineHue mnpenapara KOXKHUIBI JyKa, MSAKOTH
IUIOIOB TOMara, s0JIoKa, KapTodess W HUX H3Y4YeHHE MoJ MHUKpockonoM. JlabopaTtopHbie
pabotei:Ne 3, 4 «[IpuroroBneHue mpenapara KOXKHUIIbI JIyKa, MAKOTH IJIOZIOB TOMara, psOMHbBI U
UX U3y4eHHue noj Mukpockonom» «lIpurotoBieHue Mukporpenapara kaprogens, si0j1oka U ux
u3ydeHue nog Mukpockornom. Coznanue Buaeoposnka « KileTkn pacTeHnii noJ MUKpPOCKOIIOM»

bakrepun wu rpubbl 1mox  moA MHUKpockornoM. IIpuroroBineHue CEHHOro HacTos,
BbIpaIllMBaHHE KYJIbTYPbl CEHHON MaJO4yKH M H3ydeHHe e€ Moja MHKpockonoM. JlaGoparopHast
pabora Ne 5 «BeipamuBanue KyabTypbl CEHHOW MAJOYKUA U H3ydeHHUE €€ MOJ MHKPOCKOIIOM).
Co3nanue BUIEOPOINKA « 3HAKOMBTECH, KHUBast OAKTEPHS.

[TpuroroBrneHne MHKpoIpenapara JIpOXokel UM H3ydeHHE €ero o[ MHKPOCKOIIOM.
BripamyBanue miueceHn U M3ydeHHe ee Moja MukKpockornoMm. JlaGoparopHsie pabotsl Ne 6, 7, 8:
«IIpuroToBieHre MHKpoOIpenapara JpoXokeil W HM3ydeHHe €ero IoJ  MHUKPOCKOIIOM,
«BpIpamyBanue T1UIeCHEBBIX T'puboB»,  «V3yueHHe CTpOEHHs IIJIECHEBBIX TI'pUOOB 1O
Mukpockonom» .KynbrypanbHble U QU3NOI0T0-OMOXMMHUYECKHE CBOMCTBA MHUKPOOPTaHHU3MOB.
Co3nanue BueopoiankoB « [Inecens ObiBaeT pazHas» U « Cemeiika qposKen».

Komonum  MuKpoopranm3moB. Meronbl  BBIpAllMBaHWS UM WM3YyYEHHsS]  KOJOHMH
MUKpOOpraHu3MoB. [IurarenbHble cpeapl AJis BhIpalllMBaHUsI MUKPOOPTaHU3MOB. BelpamnBanue
KOJIOHWH M M3y4eHHME MX IO0JI MHKpockoroMm. JlaGoparopHas pabora Ne 9: «BwIpamuBanue
KOJIOHWH Y U3y4EHHUE UX MO MUKPOCKOIIOMY. «

[lkona mox MmukpockornoMm. I[IpurotoBieHue NUTATENbHON CpeAbl AJiS BbIpALIUBaHUS
MHUKpoopranuszMoB. Jlaboparopnass pabora Ne 10. «IloceB» MukpoopranusmoB. M3yuyenue




0aKTEepUOJIOTUYECKOTO COCTOSIHMSI Pa3HbIX MOMEIICHUN MIKOJIbI (KOPUIOpP, KIIACCHI, CTOJIOBAaf,
tyanet u ap.) OdopmieHue pe3ynpraroB UcciaeoBaTeNbckord padboTsl. Co3aanne BUICOPOIUKOB
«IlIxomna mox mukpockonom». [lonb3a u Bpea MUKpOOPTaHU3MOB.

Bnusaue ¢pusnyeckux u XMMHUYECKHX (PaKTOPOB HA POCT U PA3BUTHE MUKPOOPTaHU3MOB.
Bnusinue aHTHOMOTUKOB HA Pa3BUTHE MUKPOOPTAaHU3MOB.

Pazgen 3. /KusHenessTeJIbHOCTH pacTeHUuH — B3nIAA U3 Jaboparopuu ( 13 yacos)
OOmeH BemecTB y pactenuil. Jpixanue. Mcmapenue Bobl pacTeHUs MU, V3ydeHnue MexaHU3MOB
UCIIapEHUs BOJBI JUCTbAMU. Typrop B )KU3HU PACTEHUH.

JlaGopaTtopHnas padora Nel1 «/Ipixanue nuctbeBy, JlabopaTtopnas padora Ne 12 «3aBucuMoCTh
TPaHCHHUPAILMH U TEMIIEPATyPhI OT TUIOIIAAN TOBEPXHOCTH JIUCThEB». JlabopaTtopHas pabora
Nel3 «McnapeHue BOABI TUCTBSIMU JI0 U Moce nmoiausa. JlabopaTopHas padora Ne 14
«TypropHoe cocrosinue kieTok» . Co3gaHue BUACOPOIMKOB « Bce MBI IbIIMMY, « DIEMEHTHI
KOHCITUPALIMU B TPaHCIUpALUN», « UTO Takoe Typrop».

Boszaymnoe nutanue pactennii — gorocunTe3. Kytukyna. Y cinoBus mpopacTaHus CEMsH.
Henenue knetok. Pactenus. Muoroo6pasue pacteHuid. 3Ha4eHHE paCTEHUN B IPUPOJIC U KU3HU
yesioBeKa. BereratuBHOE pa3MHOXKEHHME pacTeHUN

JlaboparopHas padora Ne 14 «Dotocunres». JlabopatopHas padora Ne 15 «3nauenue
KYTHKYJIbI U IPOOKHU B 3aILIUTE pacTeHUM oT ucrapeHus». JlaboparopHas padora Ne 16«Y cnoBus
npopacTaHus ceMsiH. 3HaueHue BOJbI U BO3IyXa JJIsl IPOPACTAHUS CEMSIHY.

JlabGopaTtopHnas padota Ne 17 «O6HapykeHHE XJIOPOIJIACTOB B KJIETKAX PACTCHUI ,
[TonBeneHue UTOTOB.

Ilnanupyembie pe3yJbTAThI:

Ilnanupyemblie pe3yibTarhl.

B mpouecce npoxoxaenus nporpammbl  «FOHBIM uHccnenoBarensy y 00y4arouuxcs
(bOpMUPYIOTCS CIeIYIOIIUE PE3YIIbTaThI:

IIpeaMeTHble pe3y/abTaThl:

* MOJy4aT BO3MOXHOCTb pacIIUPUTh, CHUCTEMAaTU3UPOBaThb U YDIYOUTh HCXOAHBIE
MPEJCTaBICHUS O MPUPOAHBIX OOBEKTAX U SBJICHUSAX KaK KOMIIOHEHTAX €IMHOT0 MUpPa, OBJIAJICIOT
OCHOBaMM IPAaKTUKO-OPUEHTUPOBAHHBIX 3HAHUH O MPUPOAE, MPUOOPETYT LETOCTHBIN B3I Ha
Mup,

*T10JTy4aT BO3MOXHOCTb OCO3HAaTh CBOE MECTO B MUPE;

*TIO3HAKOMSITCS] C HEKOTOPBIMH CIIOCOOAMU U3YUYEHHs] IPUPOJIbl, HAUHYT OCBAUBATh YMEHHUS
IPOBOANUTH HAOINOAEHUS B IPUPOAE, CTABUTh ONBITHI, HAYYATCsl BUJIETh U MIOHUMATh HEKOTOPbIE
MPUYMHHO-CJIE/ICTBEHHBIE CBSA3H B OKPYXKAIOIIEM MUPE;

*[10JIy4aT BO3MOXKHOCTH MpuoOpecTu 0a3oBble yMeHUs paOoTbl ¢ coBpeMeHHbIMH WUKT
CpeICTBaMM MOMCKa MH(OPMAIMU B IEKTPOHHBIX UCTOYHUKAX U KOHTponupyemoM MHTepHere,
Hayyarcsl C03/1aBaTh COOOIIEHUS U MPOEKThI, TOTOBUTH M MPOBOAUTEH HEOOIBIINE NPE3ECHTALUU U
BUJICOPOITUKHU. .

*TI0Iy4aT BO3MOXKHOCTb HAy4YUTBCSl HCIOJB30BaTh PA3JIMYHBIE CIIPABOYHBIE W3JaHUS
(cmoBapu, SHLIUKIIONEINH, BKIIOUas KOMIIbIOTEPHBIE) U JETCKYIO JIMTEPATYPY O MPUPOJIE C IEIbIO
MOWCKA TIO3HABaTeJIbHONM HWHQOpPMAIMKM, OTBETOB HA BOINPOCHI, OOBSICHEHUH, IS CO3MaHUS
COOCTBEHHBIX YCTHBIX MJIM NMUCBMEHHBIX BbICKa3bIBaHWN. Haydarbcs mpencTaBisiTh pe3ylbTaTbl
y4eOHOI IeITENbHOCTH MHTEPECHO U YBJIEKATEIbHO B COLICETSIX.

e HayyaTbCs NPEACTABIATH PE3YAbTaThl yIeOHON AEATEIbHOCTH HHTEPECHO U
YBIJIEKATEIbHO B COLICETAX
JIMYHOCTHBIE pe3yIbTaThl:
*y4eOHO-1103HABATENbHBIN HHTEPEC K HOBOMY yUeOHOMY MarepHuaily u crocodaM perieHus




HOBOH 3a7a4M;

*OpHUEHTAIMsI HA TOHMMaHUe MPUYHH yClieXa BO BHEYUEOHOH NEesTeTbHOCTH, B TOM YHCIE
HAa CaMOaHAJIW3 W CAMOKOHTPOJIb pe3yiabTrara, Ha aHallu3 COOTBETCTBUSL PpE3yJIbTaTOB
TpeOOBaHUSAM KOHKPETHOU 3a7a4H;

*CIIOCOOHOCT, K CaMOOLIEHKE Ha OCHOBE KpUTEPUEB YCHEIIHOCTH BHEYy4eOHOM
NeSITeTTbHOCTH;

*(opMUpPOBAHUE YYBCTBA OTBETCTBEHHOCTH 32 BBIMIOJHEHHOE JI€JI0

MeTanpeaMeTHble pe3yJbTaThl:

*IJIAaHUPOBATh CBOU JCHCTBUSI B COOTBETCTBUU C MOCTABJICHHOW 3a/laueil U yCIOBUSIMU €€
peanu3aiyy, B TOM YHCIIe BO BHYTPEHHEM IIJIaHE;

*YUUTHIBATh YCTAHOBJICHHBIE [TPaBIJIa B IUITAHUPOBAHUU U KOHTPOJIE CII0co0a petieHus;

*OCYIIECTBIISATh UTOTOBBIM U MOIIATOBBIA KOHTPOJIb TI0 PE3Y/IbTaTy;

*OLICHMBAaTh  MPABWIBHOCTh  BBIIIOJIHEHUS  JIEUCTBUA HA  YpOBHE  aJIeKBATHOM
PETPOCIIEKTUBHON OIIEHKH COOTBETCTBHS PE3YJIbTAaTOB TPEOOBAHUSAM JAHHOM 33/1a4d U 3a/1a4HOM
obnacty;

*pa3nuyarb Cocod U pe3ynbTaT 1eHCTBUSL.

*B COTPYJHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIC YUEOHBIC 33/1a4H;

*CaMOCTOSITETIbHO aJIeKBAaTHO OLICHUBATH NMPABHJILHOCTD BBITIOJTHEHUS JEHCTBUS U BHOCUTH
HEOOXOJMMbIE KOPPEKTHUBHI B HCIIOJIHEHHE KaK MO XOAy €ro peanu3alud, TaKk U B KOHIIE
JICUCTBUA.

*OCYILECTBISATH TOUCK HEOOXOIMMOI MH(OPMALIUKY AJIs BBITIOJTHEHHS] BHEYYEOHBIX 3aJaHHi
C WCIOJNBb30BaHUEM YYEOHOW JHMTEpaTypbl U B OTKPHITOM HH(POPMAIIMOHHOM MPOCTPAHCTBE,
SHIUKJIONEANH, CIOPAaBOYHUKOB (BKJIIOYAs OJIEKTPOHHBIC, LHU(POBBIEC), KOHTPOIUPYEMOM
npocrpancTse MHTEpHETA;

*OCYILECTBIATH 3aUCh ((hHKCcalKio) BEIOOPOUHOM MH(pOpMaIuu 00 OKpYXKaroIleM MUpPE U
0 cebe caMoM, B TOM yuciie ¢ moMoipto nucrpymento UKT;

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

*TIPOBOJIUTH CPAaBHEHHUE M KJIACCU(UKALIUIO 110 33JaHHBIM KPUTEPUSIM;

*YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBS3H B U3y4aeMOM KpYTe SBICHUN;

*IIOCTPOUTDH PACCY)KICHHS B (pOpMe CBSA3M MPOCTHIX CyXAEeHUI 00 00BEKTE, €ro CTPOSHHH,
CBOMCTBAX U CBA3SX;

*JIOIyCKaTh BO3MOXKHOCTb CYLIECTBOBaHMs y JIIOAEH pPa3IUYHBIX TOYEK 3PEHHUS, B TOM
Yrclie HE COBMAJAIOIINX C €ro COOCTBEHHOH, M OpMEHTHPOBAThCS HAa TO3WIMIO TIAPTHEpa B
0OIIeHNH U B3aUMOJCHCTBUY;

*(opMyIIHpOBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

Pa3nes 2. Komniekc opraHu3aliuoHHO-NIeJaroru4ecKux ycJoBui
KanengapHo-y4yeOHblii rpaduxk.

Ipoao/KUTEIBLHOCTH Y4€0HOT0 rojia 1 cenTsiOpst -27 mas
KosamnuecTBo yueOHBIX HeeJIb 34

B Y4eOHOM roay

Pexum padoTbi BropHuk, 14. 15-14.55

YcioBus peanu3aluy NporpaMMmabl.
Mamepuanvno-mexnuueckoe obecneuenue .



OpraHu3anroHHbIE YCIOBHS, TTO3BOJISIONINE PEaIn30BaTh CONEPIKAHHUE JOTOTHUTEITBHOM
oOpa3oBaTenbHON porpaMMel «FOHBIH HccIe10BaTEeNb) MPEANONAraloT HaTMUUe CISIYIOIIEro
000pyI0BaHUSA:

- IOMELICHUS, YKOMIUIEKTOBAHHOTO CTAaHIAPTHBIM y4eOHBIM 000pyI0OBaHUEM B MEOETIHIO
(mocka, mapThl, CTYJIbsI, MKadbl, JIEKTpooOecIIeueHNE, );

- CBETOBBIC U AJIEKTPOHHBIE MUKPOCKOITBI

- g poBast Jabopatopus o OUOJIOTHH;

- KOMIUIEKT OCY/IbI U 000PYAOBAHUS I YUCHHUECKUX OIBITOB;

- MyJBTUMEIUIHOTO 000pyI0BaHus (KOMITBIOTEP, HOYTOYK, IPHHTEP, MYJIbTUMEIUAHAS TOCKA,
(I31I- KapThI, PKpaH, CPEICTBA TEICKOMMYHUKALIUMH (JOKAJIbHBIE ITKOJIbHBIEC CETH, BHIXO/I B
WHTEPHET)

Dopmvl ammecmayuu, KOHMPOJIA.

JJist oTCIeKMBaHUS PE3YIIBTATUBHOCTH 00Pa30BaTEIILHOTO MpOoIiecca 110 IMPorpaMme

«HOHBII1 nccnenoBaTeNb» UCIOMB3YIOTCS CIEAYIONINE BUIBI KOHTPOJIS:

- IPEeIBAPUTEIbHBIA KOHTPOJIb (IIPOBEPKA 3HAHUH YYalMXCsl Ha HAYIbHOM 3Tare OCBOCHUS
pOTpaMMel) - codeceI0BaHuE;

- TEKYIIUI KOHTPOJIb (B TEYCHUE BCETO CPOKA pealln3alliy IPOrpaMMBbl);

- UTOTOBBIN KOHTPOJIb (3aKIIOYUTENbHASI TPOBEPKa 3HAHUH, YMEHUH, HABBIKOB M0 UTOT'aM
.peanu3aiuu IporpaMMmsi).

Peanuzanus nporpamMmsl mpeycMaTpuBaeT clieAyromne GopMbl IPOMEKYTOYHON U
UTOTOBOM aTTeCTALIUU:

—  BBINIOJIHEHHE MPAKTUIECKUX/Ta00paTOPHBIX padoT (IIOCTAaHOBKA OMBITA, SKCIIEPUMEHTA);
— BBINOJHEHHE TBOPUYECKUX padOT; CO3AaHNE NIPE3EHTALNN U BUAECOPOIUKOB.
—  HMHIUBUAYaJbHBIN MHCEMEHHBIN M YCTHBIN OMPOC, (GPOHTAIBHBIN OIPOC;
— BUKTOPHHBI;
— KOHKYpCBHI;
— co3aanue HoToaar00MOB;
— TPE3CHTALXA U 3alIUTa WHAWBUAYAJIBHBIX U KOJUIEKTUBHBIX IPOEKTOB U TBOPYECKUX
pabor;
—  3alUTa MPOEKTOB.
— 3ammTa noptdonaro (MpoxXoaANUT Ha UTOIOBOM 3aHATHH B (pOpME MPE3EHTALIUN ).
Taxxe kK popmMam aTTecTalluy MOTYT OTHOCUTBCSI:
- VYyactue oOyd4aromuxcsi OOBEIUHEHUS B KOHKypcax, OJUMIMaZax U KOH(DepeHLusX
00J1aCTHOTO U BCEPOCCUNCKOTO YPOBHSI.
— OT3bIBBI pOIUTENIEH.
— IlyOnuxanuu o pe3ynprarax aedareabHocTd o0bennHenus B CMU.
— AHaIUTHYECKUN MaTepual 10 UTOraM IPOBEIECHHS NeAarornyeckoi TUarHoCTHUKH.

@®opMBbl OTCIEKUBAHUS U (PUKCAITNH TPEABABIECHUS 00pa30BaTEIbHBIX PE3YIbTATOB yUAIIUXCS
MOTYT OBITh IPEJICTABICHBI B BUJIE: TPAMOT, AUIIJIOMOB, CEPTH(PHUKATOB, MOPTHOIUO yJaIuxcs,
OTYETHBIX BBICTABOK, AHAINTHYECKUX PE3YJIBTATOB.

CnMcok JInTepaTyphbl U UCIOJIb30BAHHBIX PeCypCOB.
Ilpozpammnsie mamepuansi.

1. Bypayuxas C.A. lononHutensHas oOuieo0pa3oBareabHas 001Iepa3BUBaroas
porpaMMa eCTeCTBEHHO- HayyHOH HampaBiieHHOCTH « FOubIi Ounomnory. Ilentp « Touka
Pocra», r. Kpacnorop, 2022

2. Jlyxesnenko E.JI. IIpoekTupoBaHue JOMOTHUTEIBHOM 00111€00pa3oBaTeIbHON
obmepa3BuBatomied mporpammsl. I'. Anekcun, 2022

3. Kanakyrok A.A. JlononHuTensHas o6ueo0pazoBaTeabHast 001iepa3BuBaroias



nporpamma yue0Horo oobenunenus « FOHbIi 6uomory, a. Crapooxxerokonas, 2021
4. Yepemucuna H.B. PaGouas mporpamMma BHEypouHOI JesTeabHOCTH « [IpakTnueckas

ouogorus», Touka Pocra

Cnmcok Jureparypsl.

AHTOHOBa K. Mup noa Mukpockorom. 4D knura

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

Pomxepc. K. Mukpomup. Jlerckast sHIMKIONEAUS KOJAbHUKA. — M.: Pocman, 2022.

Paxnax 3., Jlasepnan 1. XKuoit mup noa mukpockonom. M.: Dkemo, 2019 — 30c

Peiin I1., OBepr P., AlikxopH C. CoBpeMeHHas 6oTanuka. — M.: Mup, 1991

HIxonbnuk FO.K. Pactenus. Ilonnag sumukinonequs. — M.: Okcmo, 2016

HNHuTepHeT-pecypcesl

1. http://wwwe.sci.aha.ru/ATL/ra21c.htm — Guonoruueckoe pasnoodbpasue Poccum.

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

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

«O6miecTBeHHbIE pecypchl oOpazoBanus» / Camkxosa B.A. OtkpeiBas mup. llpaktmueckue
3a/laHusl IS y4aluuxcsl.

4. http://www.Kunzm.ru — Kpy>KOK FOHBIX HaTypaJHCTOB 300JI0THUECKOTro My3ess MI'Y.
http://www.ecosystema.ru — skosorudeckoe o0pa3oBaHue JAeTeil U U3y4ueHue npupo sl Poccun
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