Annoranus
JIOTIOJIHUTEIBHOM 001epa3BUBAIOLIEH TPOrpaMMe €CTECTBEHHO-HAYYHOT'O HAIIPABICHMUS
Ha 0a3e uenrpa «Touka poctay MBOVY «I'umnHazus»
«lOHBbIe Hccie10BaTe I NPUPOIBI»

Paznen: lonomnutensHoe oOpazoBaHue

Bospact obygaromuxcst: 14 — 17 net (9-11 kmaccer)

Cpok peanuzarmu: 1 rog (2022-2023 yueOHBIH T0O)

Jlannas mporpamma pa3paboTaHa B COOTBETCTBUM C HOPMAaTHBHO-IIPABOBBIMHU
JOKYMEHTaMH, PErJaMeHTHPYIOMIUX JIeATeIbHOCTh 00pa30BaTEIbHBIX OpraHU3aluil U JETCKUX
TBOPYECKHUX O0bEIMHEHUI:

®denepanpublii 3akoH «O0 obpa3zoBanum B Poccuiickori ®denepanun» (Ne 273-D3 ot
29.12.2012)

[Ipuka3z MunuctepcrBa npocsenieHus PO ot 09.11.2018 Ne 196 "O6 yrBepkaeHuH
[Topsiaka opraHr3alyy U OCYIIECTBICHUS 00pa30BaTEIbHOM IEATEIFHOCTH 10 TOTIOJHUTEIEHBIM
0011e00pa3oBaTeIbHBIM IPOTPAMMAM))

Konuenmuss pa3BuTHs  JONOJHUTENBHOIO oOpa3oBaHMsl  JeTeil  (yTBepikieHa
pacnopsbkenueM [IpaBurensctBa Poccuiickoit @enepanuu ot 04.09.2014 Ne 1726-p)

Crparerus pazsutusi Bocnutanusi B Poccuiickoit deneparnuu Ha nepuon 1o 2025 rona
(yrBepkaeHa pacrnopsbkenueMm llpaBurensctBa Poccuiickoii ®@epepamun ot 29 mas 2015 r.
Ne996- p)

«CanuTapHo-3nueMuonornueckue npasuia u HopmatuBbl CanlluH 2.4.4.3172-14»
(ytB. I'maBHbIM rocynapctBeHHbIM CanutapHbiM BpauoMm P® 4 uronst 2014 r. N41)

[IporpamMMma cocTaBiieHa JUIsl peaju3aluyd MepoIpHusaTHil B pamkax JloroBopa o ceteBoit
dopme peanuzanuu oOpa3oBaTeIbHOM MporpaMmMel LleHTpa oOpa3oBaHms €CTECTBEHHOHAYYHOH U
TexHosiornueckoil HampasiieHHOcTel «Touka poctay MBOVY «I'mmuazus» u MBOY «COII
No20» ot 01.09.2022r.

B pamkax HanmoHanmbHOro mpoekta «OO0pa3oBaHHE» CTaJO BO3MOXHBIM OCHAIIEHUE
IIKOJI COBPEMEHHBIM 000pyioBaHKeM IieHTpa «Touka poctay. BHeapeHue 3Toro o0opyaoBaHus
MO3BOJIIET KAUECTBEHHO H3MEHMTH IIPOLIECC HU3YYEHHs OKpyxkatomero mwupa. llossisercs
BO3MOXXHOCTh KOJIMYECTBEHHBIX HAOJIOJIEHUI U ONBITOB [Js TOJY4YEHHs] JOCTOBEPHOMU
uHpopmanuu. Ha OCHOBe NOJYYEHHBIX SKCIEPUMEHTAJbHBIX JaHHBIX OO0y4aeMble CMOTYT
CaMOCTOSITENILHO JIeJIaTh BBIBOJBI, 0000IIaTh pe3yabTaThl, BBIBISATH 3aKOHOMEPHOCTH, YTO Ha
Halll B3JISA]], CIOCOOCTBYET MOBBIIIEHUIO MOTUBALMU 00YUYEHUS IIKOJIBHUKOB.

[Iporpamma kypca «lOHble wHccrnenoBaTend MHNPUPOABD» COCTABIE€HA  COIJIACHO
TpeboBanusM dDeneparbHOr0 rocyIapCcTBEHHOIO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTIO U
cpenHero oOuiero oOpa3oBaHMs, HA OCHOBE KOHIIETIIMU JyXOBHO-HPaBCTBEHHOT'O Pa3BUTUS U
BOCIIUTaHUs IMYHOCTH rpakaaHnHa Poccun.

Ileabr mporpammbl: OcCBOEHHME HOPM OpraHHu3aluy 00pa3oBaTENLHOTO Ipolecca B
JIOTUKE JEATEIIBHOCTHOTO MOJAX0/a, MO3BOJSIOLIETO yUYaAIIUMCA CaAMOCTOSATEIbHO, MHUIIUATUBHO
U peIeKCHBHO OCBaUBATh MPEAMETHOCTh €CTECTBO3HAHUSI.

3anaum nporpammsel: Ha Ga3e mnentpa «Touka pocra» oOecrneyuBaeTcs peanu3anus
00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOW HaIpaBIEHHOCTEH Ha
OOHOBJICHHOM y4eOHOM OOOpYAOBaHUHM pPa3pabOTaHHBIX B COOTBETCTBHM C TpPEOOBaHUSIMHU
3aKOHOJATEIbCTBA B chepe oOpa3zoBaHUs U ¢ YUETOM pekoMeHaauuid denepanbHOro oneparopa
yueOHbIX npeameroB «buonorus. Xumus. Ousuka. UnpopmaTuka.».

ObpazoBarenbHas IporpaMMa Mo3BOJIIET UHTETPUPOBATh pean3yeMble 3/1€Ch MOJIXOIbI,
CTPYKTYPY M COJiepXKaHHe IpU OpraHu3allMMd HU3yueHHUs OoKpyxkaromero mupa B 9-11 kiaccax,
BBICTPOGHHOM Ha 0a3e J000ro M3 JOCTYMHBIX y4eOHO-METOJIWYECKUX KOMIUIEKCOB (Jaiee -
YMK). Hcnons3oBanue o0opynoBaHus IeHTpa «Touka pocra» Npu peaau3aly JaHHOU
IPOrpaMMBbI Kypca MO3BOJISIET CO31aTh YCIOBHUS:




e JUIsl TIOBBIIICHUS IMO3HABATEIHHONW AKTUBHOCTH OOYYAIONIMXCS B €CTECTBEHHO-
Hay4YHOU U TEXHOJOTHYECKOU 00JIacTei;

e JUIsl pa3BUTUS JIMYHOCTH Yy4YCHHWKA B TIpolriecce OOydeHUs OHMOIOTHH, XUMHH,
¢u3uku, UHPOPMATUKU €ro CHocoOHOCTEH, POPMUPOBAHUS U YJOBICTBOPEHUS
COLIMAJIbHO 3HAYUMBIX UHTEPECOB U MOTPEOHOCTEI;

e Juisi pabOThl ¢ OJApEHHBIMH IIKOJHHUKAMH, OpPTaHHW3alMM WX pPa3BUTHS B
pa3IMYHBIX 00JacTsIX 00pa3oBaTEeNbHOM, TBOPUECKOM IeATEILHOCTH;

e CcoBMecTHasd JearesbHOCTh ydammxcsi MBOY «I'mmuazus» u MBOY «COIIl
No20» nns peanuzanuu 1aHHOW MPOrpaMMBl.

s oOydeHus mnpuHUMarOTCsS ydamuecs 9-11 kiaccoB OMOIOTO-XMMHUYECKOTO H
TexHojoruueckoro mnpoduien. [lpu 3auucnenun B 0O0BEAUHEHHE NPOBOJUTCS CTapTOBas
JUAarHOCTHKA C IIeJIbIO BBISIBIICHUS YPOBHS TOTOBHOCTH YYEHUKA W €r0 MHAUBUIYaAJTbHBIX
0COOEHHOCTEH.

PE3YJIBTATBI OCBOEHUS KYPCA:

¢bopMUpOBaHHE IIEHHOCTHOTO OTHOIIEHHUS K >XUBOM MpHUpoJe, K COOCTBEHHOMY
OpraHu3My; MOHMMAaHHE PO OWOJOTHH, XUMHUH W (U3UKH B (OPMHUPOBAHHU COBPEMEHHOU
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA;

YMEHUE MPUMEHSATh CUCTEMY €CTECTBEHHO-HAYUHBIX 3HAHWM: PAaCKpPHIBATh CYIIHOCTH
JKUBOTO, HA3bIBaTh OTJIMYUS KUBOTO OT HEXKHUBOTO, MEPEUHUCISATH OCHOBHBIE 3aKOHOMEPHOCTHU
opraHu3ainuy, (QYHKIIMOHHUPOBAHUS OOBEKTOB, SIBJICHHH, MPOIECCOB JKUBOW MPHUPOIBI,
SBOJIIOIIIOHHOTO PAa3BUTHUSl OPraHUYECKOIO0 MHpa B €ro €IWHCTBE C HEXHUBON MPHUPOAOH;
c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O COBPEMEHHON TEOPHUH HBOJIONMM U OCHOBHBIX
CBUJIETENHCTBAX YBOIOIHH;

BJIAJICHUE OCHOBaMHU TMOHSATUWHOTO arapaTa ¥ HAy4yHOTO S3BIKA: HCIIOJIH30BAHUE
W3YYECHHBIX TEPMUHOB, MOHATHH, TEOpHUil, 3aKOHOB M 3aKOHOMEPHOCTEH Ui OOBSCHEHUS
HAOJI0TAEMBIX OMOJIOTHYECKUX OOBEKTOB, SIBIICHUH H IPOIIECCOB;

MOHMMAaHUE CIOCOOOB MOJYYECHUS €CTECTBEHHO-HAYYHBIX 3HAHUN; HaJUM4He OIbITa
WCIIOJIb30BAHUSI METOJOB OWOJIOTHU C IEJIbI0 M3YYEHUs JKUBBIX OOBEKTOB, OMOJIOTHUUECKHX
SBIIGHUN W TIPOIECCOB: HAONIOJCHHE, OMHCAHWE, MPOBEICHUE XUMHUYECKUX H (PUINYECKUX
OTIBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE€ C UCIIOIH30BAHUEM aHAJIOTOBBIX U IU(DPOBBIX MPUOOPOB
Y UHCTPYMEHTOB;

yMEHHUE peliaTh yuyeOHbIE 3aJaud €CTECTBEHHO-HAYYHOTO COJIEPXKAHHUS, B TOM YHUCIIE
BBISIBJIATh TPUYMHHO-CJIEICTBEHHBIE CBSA3M, IPOBOAUTH PACUETHI, JI€1aTh BHIBOJABI HA OCHOBAaHUU
MOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE CO3/1aBaTh U MPUMEHSIThH CIOBECHBIE U TpadudyecKrue MOAETH sl OObSICHEHUS
CTPOCHMUSI )KUBBIX CUCTEM, SIBJICHUHN U TIPOLIECCOB KUBOW TTPUPOJIBI;

MOHMMAaHHUE BKJIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX B PAa3BUTHE €CTECTBEHHO-
Hay4YHBIX HaYK;

BIIQJICHUE COBPEMEHHBIMH HWH(OPMAIMOHHO-KOMMYHUKATUBHBIMUA TEXHOJIOTUSMH H
HOBBIMH  00pa3oBaTeIbHBIMU KOMIETeHIMsAMH: 3D-MoaenupoBaHue, MNPOTOTUIHUPOBAHHUE,
KOMIIBIOTEPHOE YePUCHUE, TEXHOIOTUU I POBOTO MPOCTPAHCTBRA.

Coaep:xanue nporpaMmbl

buoaorus-Uudopmarnka

1. H3ydeHwue >kMBOTHOTO MHUpA B Karlie BOJIBI.

N3ydyeHne ceHHOro HACTOS IS OMpENENICHUs BUIOBOTO pasHOOOpa3us MPOCTEUIINX
KUBOTHBIX W OJIHOKJIETOYHBIX, & TaK)K€ HAJIMYUE KOJOHHAIBHBIX BOJOPOCIEH. DIEKTPOHHO-
1uppoBoit MUKpockor JIEeBEHTyK TMO3BOJIUT B KUBOTHOM Karljie M3y4UTh MPOCTEHINNX, CENaTh
dotorpaduu u co3aTh KOJJIEKIUI0 GoTorpaduii.

2. 1IuK103 B KJIETKAX JIUCTHEB DIIOJICH.

Pabota ¢ ®UBBIM MpenapaTtoM JINCTa JIOAEU MO3BOJSET PACCMOTPETh CTPOSHHUE KIIETOK
pacTeHUN Ha pa3HOM YBEIMYEHUHU, a TaKXKe€ MPOCIEIUTh 3a JABM)KEHHUEM LUTOIJIa3Mbl IpU
KOTOpPOM HaOJIt0/1aeTCsl IBMKEHHE XJIoporuiacToB. @otorpapuu noMoryT B cTaTHYECKON Gopme
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MoKa3aTh HAIMYKE ITUKII03a B KJIETKaxX. Biajgenne HOBbIMH 00pa30BaTEIbHBIMU KOMIIETEHIIMSAMU:
3D-monenupoBaHue, MPOTOTUITMPOBAHNUE, KOMITBIOTEPHOE YepuUeHHEe, TEXHOJOTHH LHU(PPOBOTO
IIPOCTPAHCTBA.

Ikogaorus-Undopmaruka

1. Omnpenenenue ypoBHsI OCBEILIEHHOCTH B LIKOJIE

Vcnonb3oBaHue OaTUYUKOB JUIS OIPEIENICHUS] OCBELIEHHOCTH IO3BOJSET OIpPENesIUTh
COOTBETCTBUE HOPMAM OCBEIEHHUSA, a TAK)KE€ €ro M3MEHEHHUS B pa3HbIX ydyacTKax KaOWHeTa,
BbIOpAaTh ONTHMAJbHBIE MECTa IIPU €CTECTBEHHOM M HCKYCCTBEHHOM OCBelleHuH. Taxke
OIPEAEIUTh YPOBEHb OCBEUICHMSI B KOPUIOpAX LIKOJIBI MPU €CTECTBEHHOM M HCKYCCTBEHHOM
OCBELICHUU.

2. V3MeHeHME BJIQXHOCTH BO3/yXa B ILIKOJIE NMPH HAIMYUKA M OTCYTCTBHM KOMHATHBIX

pacTeHui.

Ha 3aHATHM MOKHO OIPENETUTh YPOBEHb BIAXHOCTH BO3/yXa B KJIACCHBIX KaOWHETax U
KOpUIOpax B YAAIEHHOCTH M OJM30CTM K KOMHAaTHBIM pPAacTEHHsIM, a TakXKe KJIACCHBIM
KaOMHETaM CpaHbIM KOJIMYECTBOM pacTeHHi. Ha OCHOBaHMM 4ero MOKHO CJIEJIaTh BBIBOJ O POJIU
pacTeHHil B YBIaXXHEHHMU BO3Jyxa. BiaaeHue HOBBIMH 00pa3oBaTEIbHBIMH KOMIIETEHIMSMHU:
3D-monenupoBaHue, MPOTOTUITMPOBAHKE, KOMITBIOTEPHOE YepueHHe, TEXHOJOTHH IH(POBOTO
IPOCTPaHCTBA.

Dusuka-Undpopmaruka

1. CsoOoxgHoe naaeHue.

Ha 3anaTum ywamuecss moiay4aT BO3MOXKHOCTH BBIYHCIISITH YCKOPEHHE CBOOOIHOTO
HaJeHUs] Pa3IMYHBIMU METO/aMH, I10JIb30BaThCsl LU(POBON TEXHUKONW M KOMIIBIOTEPHBIMU
nporpaMMamMu  00paboTku 1MdpoBO WHPOpPMALKMK, C TOMOIIBIO JAaTYUKOB IH(PPOBOI
71a00paTOpHUH.

2. WUzydenue 3axkoHOB HproTOHA.

B apxuB cioxeHbl ¥ 3a0bITBI MHOI'OYHCIIEHHBIE TUIOTE3bl U Teopuu. Ho ecnu HaydHble
OTKDBITHSI U PE3YJIbTAaThl UCCIIEOBAHUM, ClI€TaHHbIE JaBHO, COXPAHUIM CBOIO J€HCTBEHHOCTD,
€CJIM OHU OKAa3bIBAIOTCS MPUTOAHBIMU JUIS PELICHHUsS HOBBIX HAayYHBIX M MPAKTHUYECKUX 3ajay B
COBPEMEHHBIX YCIOBHSIX, TO 3TO O3HA4yaeT, YTO OHM JIOCTOBEPHBI, OO MMM MpPOIIEHO camoe
CTpOroe M KECTOKO€ HCIbITaHHE-UCHBbITAaHWE BpeMeHeM. VIMEHHO TakuMH SBISIOTCS 3aKOHBI
MEXaHUKH, OTKPHITBIE OKOJO TPEXCOT JIET Ha3all TeHHAbHBIM aHTIIMHCKUM ydeHbIM Vcaakom
Hetotonom. [ToBTOpUTE, 0000IMINUTE, 3aKPENUTh U CUCTEMATH3UPOBATh 3HAHUS MO TeMe “3aKOHbBI
HeroToHa”, ¢ nmomouiplo JatuyukoB  1u¢poBod  sabopatopuu. BrnaneHue  HOBBIMHU
o0pa3oBaTeNbHBIMU KOMIETeHIUsAME: 3D-MoienupoBanue, NpOTOTUITMPOBAHUE, KOMIIBIOTEPHOE
YyepuyeHHe, TEXHOJIOTUH LIU(PPOBOTo MPOCTPAHCTBA.

Xumusg-Uudopmaruka

1. IIpumeHeHHE MOIOUINX BEUIECTB B OBITY.
O0600UWMTh 3HAHUS YYAILIUXCS, TOJYYEHHBIX MPU MPOXOXKACHUU TEM MO OpraHMYecKOd XUMHHU
«CnoxHble 3pupb», «Kups», «Moroliue BemecTsay.
Hayuutb yyamumxcs npuMeHSATh 3HAHUS MOJydeHHbIE Ha YPOKaX XMMHUH B IIOBCEITHEBHON KHU3HH,
¢ momomipio jgarunka pH mmdpoBol madoparopuu. Yyammecs TMOIy4aT BO3MOXKHOCTH
onpenenuts pH pacTBOpOB:

e CrupanbsHoro nopomika «Jlackay;

e CrupanbHoro nopoiika «Tain» (Ui uBeTHOTO Oembs);

e CrupansHoro nopomika «Taitmy (s 6emoro 6embs).

2. H3yueHune OKUCIUTEIbHO-BOCCTAHOBUTEILHOM PEAKIIMU XJIOPHJIA MEIH C AIFOMUHHUEM.

N3ydyeHne OKHCINTEIbHO-BOCCTAHOBUTEIBHON pEaKIUu XJIOpHUJa MEOU C aFOMUHHEM.
[Tpoananu3upoBaTh M3MEHEHUE TEMIIEpaTypbl, C MOMOILIBIO JAaTYMKAa TEMIEpaTypbl U Bpems,
COOTBETCTBYIOIIEE JOCTHKEHHIO PAaBHOBECHOH TemmepaTyphl. Paccuuraiite TerioBoil >dekt
peakuuu 10 ¢opmyne. Bragenue HOBBIMM 00pa3oBaTENbHBIMH KOMIETEeHIMsIMU: 3D-
MOJIEJIMPOBAaHUE, MPOTOTUIIUPOBAHUE, KOMIBIOTEPHOE YEpUYEHHE, TEXHOJIOTHMH IHM(PPOBOTO
IPOCTPaAHCTBA.







