AmnHoTanus k paboueit mporpamme no pusuke 7-9 knace no PI'OC

k YMK A. B. Ileppiuikun, H.B. ®unonosuu E. M. I'yTHUK, cOCTaBIEHHOM ¢ yueTOM
000pyI0BaHUs LIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYUYHOU U TEXHOJIOIMYECKON
HanpasyieHHocTel («Touka pocray)

Pabouas mporpamma mno ¢usmke s 7-9 KiIaccoB OCHOBHOWM IIKOJIBI pa3paboTaHa B
COOTBETCTBUH:

1. ®enepanbubiii 3akon ot 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBannu B Poccuiickoit denepanum» (¢ W3M. W J0M., BCTYIl. B CHIY C
01.09.2020).

2. Ilacmopr HaumoHanbHOrO npoekta «ObpazoBanue» (yTB. npesuguymom CoBeTa mpu
IIpesunenre P® no crparernyeckoMy pa3sBUTHI0 W HAlUOHAIBHBIM IPOEKTaM,
poToko ot 24.12.2018 Ne 16)

3. TocymapctBennass mporpamma Poccuiickoii ®enepanuu «Pa3Butre o0Opa3zoBaHUS»
(yrB. IlocranoBnenuem IlIpaButenbctBa P® ot 26.12.2017 No 1642 (pen. ot
22.02.2021) «O06 yTBepXkJIEHHHM TOCYIApCTBEHHOM MporpaMmbl Poccuiickoi
Oenepannu «Pa3zputue 00pazoBaHU.

4. Tlpodeccuonanpubiii crangapt «llemaror (memarorudeckas JeATEILHOCTH B
JOLIKOJIbHOM, HA4yadbHOM  OOIIEeM, OCHOBHOM  0OIeM, CpeaHeM o0iiemM
oOpa3oBanuu), (Bocnurareib, yuurenb)» (pexn. ot 16.06.2019) (Ilpuka3
MunuctepctBa TpyAa u couuanbHou 3amuThl POoT 18 okTsa6ps 2013 r. Ne 544H, ¢
M3MEHEHUsMH, BHECEHHBIMM INpPHKa3oM MUHHCTEpPCTBA Tpyaa U conzamutsl PO or
25.12.2014 Ne 11151 1 o1 5.08.2016 1. Neo 422H).

5. Meroauueckue peKOMEHJAMU MO  CO3JaHUI0 U (PYHKUMOHHPOBAHUI B
00111€00pa30BaTENIbHBIX OPraHU3aUAX, PACHOJIOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJbIX rOpo/ax, LEHTPOB OOpPa30BaHUS €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOH
HanpaBieHHocTell  («Touka pocra»)  (YTBepkIeHBI pacnopsKeHHEM
MunuctepctBa mnpocenieHusi Poccuiickoit ®enepanunm ot 12 suBaps 2021 r. Ne

P-6)

6. IIporpamma ocHOBHOTrO 00mIero oOpasoBanms. Pusmka. 7 - 9 kiaccel (aBTophl: A.B.
[leppiukun, H.B. ®wionoBuu, E.M. I'yrHuk). ®usuka. 7-9 xmaccel: pabouue
nporpammebl / coct. @50 E.H. TuxonoBa - 5-¢ m3x., mepepad.-M.: JIpoda, 2018. —
400c.

DKCHEpUMEHT SBJISIETCS UCTOYHUKOM 3HAHUW W KPUTEPHUEM WX UCTHHHOCTH B HayKe.
Konmnenmust coBpeMeHHOT0 00pa30BaHMs MOAPA3yMEBAET, YTO B YYEOHOM IKCIEPUMEHTE
BEIYIIyI0 pOJIb JOJHKEH 3aHITh CAMOCTOSATEIBHBIA HCCIEIOBATEIbCKUNM YUCHUYECKUI
skcniepuMeHnT. COBpeMeHHbBIE IKCTIEPUMEHTAIBHBIC HCCIIE0BaHUS 10 (PH3HKE yXKE TPYTHO
MPEICTaBUTh 03 UCHONB30BaHUS HE TONBKO AaHAJIOTOBBIX, HO U HU(POBBIX
W3MEpHUTENBHBIX TpubopoB. B  ®denepampHOM rocymapcTBEHHOM —00pa30BaTEIbHOM
cragnapre (manee — ®OI'OC) mpomucaHo, YTO OAHUM W3 YHUBEPCAIBHBIX Y4YEOHBIX
neictBuil (mamee — VYVY]I), mpuoOperaeMbIX ydYalmdMHUCS, AOHKHO CTaTh YMEHHE
«TIPOBENICHUsI OIBITOB, TMPOCTHIX JKCHEPUMEHTANbHBIX HCCIEAOBAHUN, TMPSAMBIX H
KOCBEHHBIX HW3MEPCHHH C WCIOJb30BAaHWEM AaHAJIOTOBBIX W IU(PPOBBIX H3MEPHUTEIIb-
HBIX IPHOOPOBY

HudpoBas nabGopaTopusi KapIWHAIBHBIM 00pa3oM HM3MEHSET METOAUKY |
cojiepKaHue AKCIIEPUMEHTAIBLHOM JIESITEIIbHOCTH u MOMOTaeT peuuTh
BbIIIIETIEpeunciieHHble poOsembl. [1lupokuii crnekTp HUQPPOBBIX AATYUKOB IMO3BOJSET
ydalmmMcsi 3HAKOMHUTBCS C TapaMeTpaMu (U3MUECKOro JKCIEPUMEHTa HE TOJIBKO Ha
KaueCTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHe. C moMoIbio IU(POBOil 1abopaTopuu



MOKHO TMPOBOJUTH JIUTENBHBINA SKCIIEPUMEHT JaX€ B OTCYTCTBHHM JKCIEPUMEHTATOpA.
[Ipu »>TOM wu3MepsieMble JaHHBIE M PE3YyNbTaThl HX 00pabOTKH OTOOpakaroTCs
HEMOCPEJACTBEHHO  HA  JKpaHe  KommbioTepa. B mpomecce  dopmupoBaHus
AKCIICPUMEHTAIBHBIX YMEHHH MO (DU3UKE YYAIIUICS YIUTCS MPEACTABIATH HH(OPMAITHIO
00 MCCIEeIOBAHNH B YETHIPEX BUIAX:

* B BepOAJIbHOM: OIKCHIBATh IKCIIEPUMEHT, CO3aBaTh CIOBECHYIO MOJICIb IKCIIEPUMEHTA,
(UKCHpPOBATh BHUMAHUE HA H3MEPSIEMBIX (PH3UYECKHUX BEIHMYMHAX, TEPMHHOJIOTHH;

* B TaOJMYHOM: 3aIOJIHATH TAOJUIIBI IaHHBIX, JICKAIIUX B OCHOBE IMOCTPOCHUS TpadUKOB
(Ipu 3TOM y ydanuxcsi BO3HUKAET MEPBUYHOE MPEICTABICHUE O MacIITabax BEITUYHH);

* B rpa)u4eCKOM: CTPOUTH I'paPUKU MO TaOIMYHBIM JAHHBIM, YTO MO3BOJIIET MEPEUTH K
BBIIBIDKCHHUIO TUTIOTE3 O XapaKTEPe 3aBUCHMOCTU MKy (PU3UIECKUME BETMIMHAMH (TIPH
ATOM YYHUTEJb MOKA3bIBAET MPEUMYIIECTBO B BHU3YyaJlU3aIlMH 3aBUCUMOCTEH MEXIy BEIIH-
YUHAMH, HATJISITHOCTh U MHOTOMEPHOCTH );

* B aHAJUTHYECKOM (B BUJEC MATEMATUYECKUX YpAaBHEHUH): MPHUBOJIUTH MAaTEMaTHUECKOE
OIMCAaHNE B3aWMOCBSI3M (DM3MUYECKUX BEIWYMH, MAaTEMATHUYECKOEe 000OINEeHHE TMOIydCH-
HBIX PE3yJIbTaTOB.

[Tepexon K KaxAoMy dTamy NpeICTaBICHHS HH(QOpPMAMM 3aHUMAET JTOCTATOYHO
00JIBIIION MPOMEKYTOK BpeMeHU. be3ycnoBHo, B 7—9 Kkjaccax 3TOT mpoliecc Heo0X0auMm,
HO B CTapIIUX KJaccax 3TO BpPEMs MOXKHO ObLIO ObI OTBECTH Ha pelieHrue 0ojiee BaXKHBIX
3amady. B sToMm muiaHe mu@poBbie J1aOOpaTOPUHM MO3BOJIAIOT CYIIECTBEHHO SKOHOMHUTH
BpeMs, KOTOpPOE MOXKHO IOTPATHTh Ha (HOPMHPOBAHUE HCCIICIOBATCIILCKUX YMEHUH
yUaluXcsl, BEIPAKAIOMIUXCS B CIECAYIOIUX TEHCTBUSIX:

* OIIpe/ICIICHUE MPOOIIEMBI;
* [IOCTAHOBKA MCCIIEA0BATEILCKON 3a1a4H;
* IUIAHUPOBAHUE PEIICHUS 3a]a4H;

Peanuzyemsiii YMK
YMK «®usuka. 7 kjiace»
1. ®wuzuka. 7 xnacc. Yuebnuk (aBrop A. B. [lepbrimkun).
2. ®wusuka. COopHUK BOMPOCOB W 3amad. 7—9 xmaccel (aBropel A. E. Mapon, C. B.
[To3oiickuii, E. A. Mapon).
YMK «®Pusnka. 8 kaace»
1. ®wuzuka. § knacc. Yuebnuk (aBrop A. B. Ilepbrimkun).
2. ®wusuka. COOpHHK BOMpPOCOB W 3amad. 7—9 kmaccel (aBro-pei A. E. Mapon, C. B.
[To3zotickuii, E. A. Mapon).
YMK «®u3uka. 9 kiace»
1. ®wusuka. 9 xnacc. YueOnuk (aBropsl A. B. [leperimikun, E. M. I'yTHUHK).
2. O®wuszuka. CO0OpHUK BOmpocoB W 3amad. 7—9 kiaccel (aBropel A. E. Mapon, C. B.
[To3oiickuii, E. A. Mapon).
Henn n3ydyenus (pM3MKH B OCHOBHOM ILIKOJIE CIEAYIOLIHUE:
e YCBOCHHME YYAIIUMHCS CMbICIIa OCHOBHBIX IOHSATHH M 3aKOHOB (DM3UKH, B3aUMOCBS3H
MEXly HUMU;

e (opMupOBaHHE CHCTEMBl HAyYHBIX 3HAHUM O MpHUpOJE, ee (yHIaMEHTAIbHBIX 3aKOHAX
JUI IOCTPOEHMSI IPEJCTABICHUS O (PU3MUECKON KapTUHE MUPA;



CUCTeMaTH3alusl 3HAaHUH O MHOTroOOpa3suu OOBEKTOB U SIBICHUW MPUPOABI, O
3aKOHOMEPHOCTSIX TPOIECCOB W O 3aKOHaX (U3HMKM Ui OCO3HAHUS BO3MOXKHOCTH
Pa3syMHOT'O UCITIOJIb30BaHUA IIOCTI/I)KCHI/If/’I HAayKH B I[aJIbHeI\/JIH_IeM Pa3BUTHUU LHUBUIIN3AlIUU,
dopMupoBaHne yOKICHHOCTH B TIO3HABAEMOCTH OKPY’)KAIOIIEro MHpa U JOCTOBEPHOCTH
HAayYYHBIX MCTOAOB €I'0 U3YUYCHU,

OpraHHU3aLys SKOJIOTHYECKOTO MBIIIJICHUS M IEHHOCTHOTO OTHOLICHUS K IIPUPOJIE;
pa3sBUTHE MO3HABATEIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH YyYalIuXcs, a TaKKe
UHTEpeca K PACIIMPEHHI0 U YIIyOJeHUIO (HU3MYECKUX 3HAHWW M BHIOOpAa (M3UKH Kak
npoHILHOTO IPEAMETA.

JocTmwkenne neneit 00ecrednBaeTcs peleHueM CIeIyonuX 3a1au:

3HAKOMCTBO Y4YalllMXCsd C METOJAOM HAy4HOI'O IIO3HAaHUA M METOAAaMHU HCCIENOBaHUs
00BEKTOB U SIBJICHUN TTPUPO/IBI;

IpPUOOpPETEHUE yJYallUMKCS 3HAaHUN O MEXAHUYECKUX, TEIUIOBBIX, AIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBIICHUSX, (PU3MUECKUX BEIMYMHAX, XaPAKTEPU3YIOLIUX ITH SIBICHUS;
(dopMuUpOBaHHE Yy ydyallMXCsi yYMEHUN HaAOMI0JaTh NMPHUPOAHBIE SIBICHHUS U BBIIOJIHATH
OMbITHL, J1abopaTopHble  pabOTBl W  DKCIEPUMEHTAJbHBIE  HUCCIEIOBAHHUS  C
HCIIOJIb30BAaHUEM H3MEPHUTENIbHBIX MPUOOPOB, IIUPOKO MPUMEHSIEMBIX B IPAKTHUECKOMN
JKU3HHU;

OBJIaJICHUE yYalllUMUCA TaKUMH OOIIEHAYYHBIMHU MOHSITUSIMH, KaK IIPUPOJHOE SIBIICHUE,
SMIIUPUYECKHA YCTAHOBJICHHBIN (akT, npoliema, THIOTE3a, TEOPETHUYECKUN BBIBO/,
pe3yabpTaT IKCIIEPUMEHTAIbHON IPOBEPKH;

MOHMMAaHUE yYalllUMHCA OTJIWYHA HAayYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(OpMAIINH,
LIEHHOCTU HayKM JUIsl YAOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJCTBEHHBIX M KYJIbTYPHBIX
notpeOHOCTEH yenoBeka.

Cpoxu peanu3zanuy nporpamMmmbl

3 roma

Mecto yuebHOTro npenmMera B 0a30BOM y4eOHOM TIIaHE

B ocHoBHOI1 1mKOTe (pu3nka nzydaercs ¢ 7 no 9 knacc. YueOHsbli ruian coctannsgeT 210 yueOHbIX

YJacoB,

B TOM uucie B 7, 8§ kiaccax mo 68 yueOHBIX yacoB M3 pacuera 2 y4eOHBIX yaca B

Henento.9 kinacc-102 yaca u3 pacuera 3 yaca B HEJIEIIO



