MYHHUIIMITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«TEPHOBCKASI OCHOBHAS OBIIEOBPA30OBATEJIBHAS HIKOJIA
AKOBJIEBCKOI'O I'OPOACKOI'O OKPYTI'A»

«YTBEPKIAION

ILupemp/MBOY
;epgo ¢xas OOILD»
2Ly

Tapacos S.A.

0«31 mas 2022 T

Pabouast nporpamma
JNONMOJTHUTEJIHLHOT0 00pa30BaHusd
«3anuMmartesabHas GunKa»
HaNpPaBJdCHHOCTb €CTECTBCHHOHAYYHAasA
7-9 kJj1acchl
Cpoxk peasmzanun 1 rojg

«PaccMoTpeHo» «CornacoBaHo» «IIpuHATO»

Ha 3acenanuu MC MBOY 3aMECTUTENb JUPEKTOpa Ha 3acelaHuu

«Tepnorckas OOI» MBOY <<TepHOBCKa${ OOUI» MeJIarOru4ecKoro CoBeTa
[Iporokon Ne 10 ot A Crenkuna C.1O. MBOY «Tepnosckas OOILL»
«30» mas 2022 r. «30» mas 2022 T. ITpoTtokon Ne 12 ot

«31» max 2022 1.

CocraBurens:
bynseBa Hagexna AnekcaHipoBHa



IlosicHuTeNbLHAS 3aIHCKA

Paboyas mporpamMma JOMOIHUTENBHOTO 00pa3oBanus 1o ¢pusnke «3aHuUMaTebHAas GU3nKay»
NpeJHa3HaueHa Ul OpraHu3aliy JesITeIbHOCTH 00yJaromuxcs 7-9 Ki1accos.
Jannas mnporpaMMa pa3paboTaHa B COOTBETCTBMM C HOBBIMH  HOPMAaTHUBHBIMHU
JOKYMEHTAMHU:

- @enepanbHbiM 3aKk0HOM 0T 27.12.2012r. Ne273-®3 (pen. Ot 24.03.2021) «O6 oOpa3zoBaHuu B
Poccuiickoit @enepanumny;

- Ilpukazom MunucrepctBa oOpasoBanuss u Hayku P® ot 09.11.2018r. Ne 196 «O06
yrBepkaeHun [lopsiaka OpraHu3aldéd  OCYHIECTBICHHS OOpa30OBaTeNbHOW  JEATENBHOCTH IO

JOTIOJTHUTETILHBIM 00111€00pa30BaTeIbHBIM ITPOTPaMMaM;

- CanlluHom 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOTMUECKHE TpeOOBaHUS K OpraHu3alusiM
BOCITUTaHMS U 00y4eHUs, OT/AbIXa U O3/J0POBJIECHUS JeTel M MOJOJASKW» (mocTaHoBieHue ['maBHOrO
roCyIapcTBEeHHOTO caHuTapHOro Bpada PD ot 28.09.2020 r. Ne28);

- ITuceMom Muno6pHayku Poccun ot 18H0s0ps2015r. Ne 09-3242 "O Ha npaBneHuu uHpopmauuu"
(BMecte ¢ «MeETOMYECKUMHA  PEKOMEHJAIMAMH 0  TPOCKTHPOBAHHIO  JOTIOJHUTEIBHBIX
o011epa3BUBaIOLIMX MPOrpaMM (BKJIIOUYasi pa3HOYPOBHEBBIE IPOIPAMMBI»);

- [Tucekmom MunucrepcrBa npocsemenuss PO ot 19 mapra 2020 r. Ne I'J[- 39/04 «O nanpaBieHuu
METOJIMUECKUX PEKOMEHJAlMi Mo peanu3aluu o0pa3zoBaTelIbHBIX MPO I'paMM HadajJbHOTO OOIIero,
OCHOBHOTO 00Illero, cpeaHero ooémero o0pa3oBaHus, 00pa30BaTENbHBIX MPOTPaMM CPEIHETO
npoeccHoHaNbHOTO 00pa30BaHusl U JIOTIOJIHUTENBHBIX — 001e00pa30BaTeNbHBIX porpaMm ¢
MIPUMEHEHUEM DJICKTPOHHOTO 00YUYCHHS, IMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIN

Jononnumensnas obpazoeamenvHa npozpamma ecmecmeenHOHAaAyUHOUl
HanpaegieHHocmu «3anumamensnasn duzuka» npeJHa3HayeHa JUIS peanuzanuu
€CTECTBEHHOHAY4YHOTO 00pa30BaHMs M BOCIUTAHUSA J€TeH U MOJPOCTKOB Ha OCHOBE 3HaHWHU 00
OKpYXaloIlleM MHpE, CAMOCTOSATENIBHO IPHOOPETaeMbIX B IPOLIECCE BBIINOJHEHUA Yy4eOHO-
UCCIIEIOBATENILCKUX U TIPOEKTHBIX PadoT.

OOyuenue ocymecTBisieTcss pu noaaepxke LleHTpa oOpa3oBaHUsI €CTECTBEHHO-HAYYHOU
HanpaBieHHOCTH «To4yka pocTa», KOTOPBIA CO3[aH A Pa3sBUTHS y OOY4aIOIIMXCSI €CTECTBEHHO-
Hay4YHOW, MaTeMaTH4eCKOW, WH()OPMAIMOHHOW T'PaMOTHOCTH, (OPMHUPOBAHHS KPUTHYECKOTO |
KpPEaTUBHOI'O MBIIIJICHUS, COBEPIIEHCTBOBAHMS HABBIKOB €CTECTBEHHO-HAyYHON HAIpaBJIEHHOCTH, a
TaKXe [yl IPAKTUYECKON 0TpabOTKK yueOHOro Marepuaia 1o yueonomy npeamery «Duzukay.

Becpy maTepuan noctyneH aias oOy4arolUXcs U COOTBETCTBYET MX YPOBHIO DPa3BUTHS, T.K.
BKJIFOYEHBI 3JIEMEHThl 3aHMMATEIbHOCTU W HWIPBI, KOTOpbIE HEOOXOIUMBI Ul I03HABaTEIbHOMN
NeATeNbHOCTH.

®dusmnka — 3T0 HayKa O MPHUPOJIE, B KOTOPOH (DU3NUECKUIN HKCIEPUMEHT SBISAETCS Ba’KHBIM
MeTOJIOM HccienoBanus. OOyueHne (U3MKe HENb3s MPEACTaBUTh TOJIBKO B BHUJE TEOPETUUYECKHUX
3aHATUH, Aaxe eciu OoOydyarolMMCi Ha 3aHATHSX [OKa3bIBAIOTCA TOJIBKO JIEMOHCTPALlMOHHBIE
¢u3nueckue onbIThl. [IpoBeaeHHE ONBITOB W HKCHEPUMEHTOB IO3BOJSET AKTMBHO BKJIKOYUTh
oOyyaromuxcs B padOTy C H3ydeHHMEM M HIPHUMEHEHHEM 3aKOHOB (U3UKM Ha 3aHATUAX. OTO
JOCTUTaeTCsl MPU BBITOJHEHUH 00y4arolUMUCS Ja00paTOpHOro (PU3MYECKOro IKCIEPUMEHTa, KOraa
OHU caMU COOMPAIOT YCTAaHOBKH, MPOBOJAT M3MEPEHUs (PU3UUECKUX BEIUYMH, BBINOJIHSAIOT OMbITHI.
OnHuM W3 HampaBlIeHUH IpeJylaraéMoro Kypca sBIS€TCS HpPOBEAECHUE OOJBILIOro KOJIWYECTBa
3aHUMAaTEbHBIX ONBITOB MO (QU3UKE.

OCHOBHOE MECTO B IpOrpaMMe 3aHMMaeT 3KCIIEPUMEHT M HalmojeHus, peduekcus. ITo
pa3BUBaeT YMEHUE JIOTUYECKH MBICIUTh, BUAETh KOJUUYECTBEHHYIO CTOPOHY ITPEIMETOB U MPUPOAHBIX
SIBJICHHUM, JIeJIaTh BBIBOIBI, 0000IIATE.

N3yuenne 31eMEeHTOB (U3UKU HpEINoJaracT OpraHu3aliio U MpPOBEIEHHE MPaKTHYECKUX
paboT Ha OCHOBE CaMOCTOSTEILHOM JIEeATENTbHOCTH 00Y4arOUXCs IPU 00CYXKIEHUH HA0II0JaeMbIX U
MOJIy4aeMbIX Pe3yJIbTaTOB.

CoBpeMeHHbIE HKCIIEPUMEHTAIbHBIE UCCIIEA0BAaHUS M0 (DU3HKE YK€ TPYAHO NPEACTaBUTH O3
UCTIOJIb30BAHUSI HE TOJBKO AHAJIOTOBBIX, HO M LU(POBBIX M3MEPUTENbHBIX NMpuOOpoB. OmHUM U3



YHUBEPCAJIBbHBIX YYEOHBIX MACUCTBUI, NpUOOpPETaeMBIX Yy4YaIlIMMUCS, JOJDKHO CTaTh YMEHHE
«IPOBCACHHUA OIBbITOB, HNPOCTBIX JSKCICPUMCHTAJIbHBIX HCCHCﬂOBaHHﬁ, NpsAMbIX W KOCBCHHBLIX
M3MEPEHUH C HCIOJIH30BAHMEM AHAJIOTOBBIX M LU(PPOBBIX W3MEPHUTEIHHBIX MPHOOPOB», UYTO B CBOE
BpeMsi BO3MOKHO IIPU TIOMOIIH JIabopaTopHOTo 00opynoBanus «Touka poctan.

JlanHast mporpamMma paccuuTaHa Ha oOydeHue ¢ 001uM o0beMoM — 9 yacos.

Hens mnporpamMmbl: Ui YAOBIETBOPEHUS  UHIAUBUAYAIbHBIX IMOTpPEOHOCTEM B
€CTECTBEHHOHAYYHOM 00pa30BaHMsA M BOCHHMTAHMS Y4YaIlMXCS HA OCHOBE 3HAHMUN 00 OKpy)Karomem
MHUpE, CaMOCTOSATEIBHO MPUOOPETAEeMBIX B TPOIIECCE BBIMOJHEHHUS Y4€OHO- HCCIIEAOBATEILCKUX U
MIPOEKTHBIX PadOT.

OcHoBHBIE 32/124H:

Oopazoeamenshoie (npedmemmuoie):
- chopMHUPOBATh TOHUMAHHUE BCEOOIEH CBSI3H SBICHUN TIPUPOJIBI;

- MMO3HAKOMUTh C OCHOBHBIMH METOJAaMU U TPUHIIMIIAMH BEJEHUS WCCIECIOBAHUN U
AKCIIEPUMEHTOB.

Hayuums:
- (hopMyTUpOBATh MPEAMET, 1IENb U 33]Ia4H UCCIICIOBAHNUS, BBIJIBUTATh TUTIOTE3Y;

- HaxoJUTh M aHAIM3UPOBaTh MH(OpPMALMIO O TOM, YTO H3BECTHO 00 HCCIEAyEMOM
SIBJICHUH;

= IIPOBOAWTE OIIBITHEI U OKCIICPUMECHTHI,

- coOmogare MpaBWjia JUYHOM M OOIIECTBEHHOM TEXHUKH  O€30MacHOCTH;
0€30MacHOCTH MPH MPOBEAECHNUN PAKTUUECKUX PabOT (3KCIIEPUMEHTOB, OTBITOB);

- aHAJIM3UPOBATH PE3YIbTATHI SKCIIEPUMEHTOB, (POPMYINPOBATH BBIBOIBL;

- WCIIOJIb30BaTh JIa0OpaTOpHOE OOOpPYIOBAHWE W HWHCTPYMEHTBHI, HEOOXOJMMBIC IS
MIPOBEICHUS UCCIICIOBAHNS;

- BHJICTh KpacoTy B (HU3WKE TNPUPOJHBIX SBICHUH, Oojiee TIIyOOKO YyBCTBOBATH
MPEeKpacHoe, 4TO JOJDKHO CIIOCOOCTBOBATh BOCITUTAHUIO HEPABHOIYITHOTO OTHOIICHUS K IMpodiieMam

OKpYKarollenl Cpeibl.
Juunocmnuoie:
- chopMupOBaTh OTBETCTBEHHOE OTHOIIICHHE K BBITIOTHAEMOM padoTe;

- Pa3BUTh KadcCTBA, IIO3BOJIAIOLIINC B(b(i)eKTI/IBHO pa60TaTB B KOJUICKTHUBC, pPCIIATb
CIIOPHBIC BOITPOCHI 6CCKOH(1)J'II/IKTHO, B ITIpOLECCE€ NJUCKYCCHUH HAa OCHOBC B3aUMHOI'0 YBAXXCHUAA,

- Pa3BUTh TBOPUYECKUI MOJIXO0/1 K UCCIIEOBATEIBCKON NEATEITbHOCTH,
- chopMUPOBaTh aKTUBHYIO, 0OIECTBEHHYIO )KU3HEHHYIO MO3UIIHIO.
Memanpeomemnuie:
- chopMUPOBaTh AKTUBHYIO UCCIIEIOBATENBCKYIO MTO3ULIUIO;
- chopmMHUpoBaTh HaBBIKM  KOHIIEHTpAIUH BHUMAaHWU, crocobHOCTH OBICTPO

- C(bOpMI/IpOBaTL CIIOCOOHOCTH K CaMOCTOATCIIbHOMY aHaAJIn3y, HABBIKOB YCTHOﬁ u
MUCbMEHHOU peuu, naMsTH.

Pazsumn:
- TM0003HATENILHOCTD U YBJICUEHHOCTH;
- HaO0ATeIbHOCTh U YMEHUS TIOIEPKUBATh MPOU3BOJILHOE BHUMAHHE;

- 3aMHTEPECOBAHHOCTD B PE3YJIbTATaX IPOBOIUMOTO UCCIIEIOBAHUS.
ILianupyembie pe3yabTaThl
ITocne u3ydenus nporpaMmsl «3aHUMaTedbHast GU3NKA» oOyyaromuecs: oyoym 3Hamop:
- YTO U3y4daeT Pu3uKa;
- CMBICII TIOHATHI: (u3ndeckoe sBleHHE, (PU3MUECKHI 3aKOH, BEIIECTBO, MaTepHs,
B3aMMO/ICHICTBHE;

- IpUMCEPBI (bPI3H‘-ICCKHX SIBIICHHIA: MCXAaHUYCCKUX, TCIUIOBBIX, OJICKTPUUYCCKUX,
MAardiMTHBIX, CBE€TOBBIX ABJICHUAX,



- U3MEpHUTENIbHBIE TPUOOPHI, KOTOPHIMHU IMOJIb3YeTCS (PU3MKA: MX CXOJCTBA U OTINYHS,
Ha3HAYEHHUE U IPaBUJIa UCTIOIB30BAaHUS MPUOOPOB U 0OOPYAOBAHUS ISl HKCIIEPUMEHTOB.

- YTO TaKO€ MOJIEKYJIa U JeJIaTh €€ MOJIETb U3 MOJAPYYHbBIX CPE/CTB;
- COCTOSTHUSI BEIIECTBA M UX CBOKMCTBA,
- MOHATHE TUIOTHOCTh, HHCTPYMEHTBI HEOOXO0IUMBIC JIJISl ONIPEICTICHHSI IUIOTHOCTH
- MeXaHU3M sBieHus quddys3um;
- YTO TAKOE CHJIa ¥ KAKUE CHJIbI OBIBAIOT, BHJIBI CHJI M UX OTJIMYUTEIIBHBIC 0COOCHHOCTH;
- 3aKkoH Ilackans mj1st )KUIKOCTEH U T'a30B;
- COOOMIAFOIINECS COCYIBI U IX OCOOCHHOCTB;
- 3aKOH ApXxumena;
- MIPOCTHIC MEXaHU3MBI,
- MexaHu4eckas paboTa;
- OCHOBHBIE METO/IbI, IPUMEHSEMBIC B UCCIICIOBATEIIHCKOM JCSTEITHHOCTH.
0yoym ymemu:
- MOJIB30BaThCs TAaOOPATOPHBEIMU TIPUOOPAMU M HHCTPYMEHTAMH, HEOOXOJIUMBIMH JIJIs
BBITIOJTHEHUSI KOHKPETHOTO HCCIICIOBaHUs. BecTw 3ammcu HAOMIONCHWA TETpaau |
paboueii TeTpaay;
- MPEJICTABIIATH PE3yIbTaThl H3MEPEHHIA,

- pemarh TPOCTEHITME KA4eCTBEHHBIE 3a7aud Ha TNPUMEHEHHE H3yYeHHBIX
(hMBUYECKUX 3aKOHOB;

- OCYIIIECTBIISITh  CAMOCTOSITCNIGHBIM  IMOUCK WH(POPMAIMU  €CTeCTBEHHOHAYYHOTO
COJICP)KAaHUS C WCIOJIh30BAaHUEM pPa3IMYHBIX HCTOYHUKOB (Y4ECOHBIX TEKCTOB, CIPABOYHBIX W
Hay4HO-TIOMYJISIPHBIX M3JaHUH, KOMIIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HTepHeTa), ee 00paboTKy u
MIpe/ICTaBJIeHNE B pa3HbIX popMmax;

- WCIO0JIb30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOM EATENbHOCTH;
oonadoame HasvlKamMu:

- CaMOCTOSITENIbHBIX HAOMIOACHUH 32 00BEKTOM HCCIIeI0BaHMUS;

- W3MEpEeHU TeMIepaTypbl, Macchl, 00beMa, PACCTOSHUS, pPa3MepOB MajbIX Tel C
MIOMOIIBIO PSIOB, MPOMEKYTKA BPEMEHU;

- cOOPKHM YCTaHOBKH JIJIsl SKCIIEPUMEHTA 10 OMHCAHUIO, PUCYHKY, CXEME;

- MTOCTAaHOBKH SKCIIEPUMEHTA;

BBITIOJIHEHUS pedepaTUBHON U HEOOIBIION UCCIIeI0BATENLCKON pabOThI.

- WCIIOJIb30BaHUs JabOpaTopHOTO O0OpYIOBaHUS, HHCTPYMEHTOB U HpUOOPOB,
HEOOXOUMBIX JJIsi TPOBEICHHS OMNBITOB M HSKCIEPUMEHTAIBHBIX HCCIEOBaHHUI, B TO 4YHCIIE,
BBIXO/ISIIMX 32 PaMKH Kypca (DU3UKU CpeTHEH IIKOJIbL;

Juunocmmuule pezynomamel. Yuauguecsa oyoym npoagnamo:
- OTBETCTBEHHOE OTHOILLIEHHE K BBINIOJIHIEMOI paboTe;

- Kady€CTBa, II03BOJIAIOIIHNC 3(1)(1)6KTI/IBHO pa6OTaTB B KOJUICKTHUBEC, PC€IIaTb CIIOPHBIC
BOIIPOCHI 66CKOH(1)JII/IKTHO, B ITpoiecCce NTUCKYCCHUU Ha OCHOBC B3AUMHOI'0 YBAKCHU,

- TBOPUYECKUH MOJXO/1 K UCCIIEOBATENLCKOM IESTEILHOCTH;

- AKTUBHYIO, OOIIIECTBEHHYIO KU3HEHHYIO MO3UIIHIO.

Memanpeomemnuwie pesynomamel. Y yuawguxca 6yoym cgropmupoeanvi:

- aKTUBHAs UCCIIEI0BATENbCKas TIO3UIIUS;

- HAaBBIKM KOHIIEHTpAIIMX BHUMaHUs, CIIOCOOHOCTH OBICTPO BKIIIOUATHCS B paboTYy;

- CIIOCOOHOCTh K CaMOCTOATCIIbHOMY aHAJIN3y, HABLIKOB YCTHOﬁ U IHChMEHHOM
pcuu, nmamMAaTu.



= 110003HATEIBHOCTh U YBJICYCHHOCTD,
= HaGJHOI[aTeHBHOCTb 1 YMCHUA TOAACPKUBATD IIPOU3BOJIbHOC BHUMAHHC,

- 3aMHTEPECOBAHHOCTD B PE3YJIbTAaTax MPOBOJIUMOTO UCCIICOBAHUS.
Coaepikanue nporpaMmsl
Cooeporcanue uzyuaemozo Kypca ¢ 7-9 knaccax

Texuuka OGe3zomacHoctu. Llenu u 3amaum mporpammsl. [lpupona. SBiaenus npupozasl. Uto
n3ydaet pusuka? HaOmromeHust ¥ OMBITEI — METObl HAydHOTO Mo3HaHus. V3MepeHnne Qpu3nuecKkux
BEJIMYMH.

W3mepenus u usmepurenbHble npubopsl. M3Mepenne nuHeNHbIX pa3MepoB Tenl. EnnHuiel
n3Mmepenus. Msmepenne miomanau. M3mepenue odbéma ten. M3MepuTenbHbIN MHIUHADP (MEH3YpKa).
Enunune! usmepenus BpeMenu. Macca. M3MepeHnne Macchl.

N3 ygero coctost BemectBa. Mosiekyna. CtpoeHue BemiectBa. [I10THOCTS.

Ornpenenenre IIOTHOCTH MPUPOIHBIX MaTEpUAIOB (KapTodes).

WNuepuusa. B3aumogeiicteue ten. Cuna. M3mepenue cui. [louemy 3a0CTpeHHBIE TTPEAMETHI
komoun? 3axoH [lackansa. ApxumenoBa cuna. HabmoneHue pa3muuHbIX BUJOB JepopMaliu.

B mupe amxkymuxcs ten. HabmioneHHMe OTHOCUTENBHOCTU JBMXKEHMS. A JABWXKETCA JIU
teno? Tpaekropus. [Ipoiinennsiii myts. Ckopocts. HabmtoneHne TpaekTopuu ABMKEHUs miapuka. B
Mupe 3Byka. UTo Takoe 3BYyK U Kak ero co3aars? HutsHol TenedoH.

B mupe remnotel. Temneparypa. U3mepenue temneparypsl BOJbl, BO3ayxa. MOXKHO 11 BOy
BCKUIISITUTh B OyMa)XHOM cTakaHuuke? B Mupe MarueTusma: MarHuTHbIE TaHIIbl. DJIEKTPOTPYCHILIKA.

udposbie o0pa3oBare/ibHbIE pecypChl

Ilepeyens o6pa3oBaTebHBIX MOPTAI0B U HTEpHET-pecypcoB AJisi OPraHu3auuu
AUCTAHIIMOHHOTO 00YyYeHHUsI

1) [udpoBbie pecypchl W CEpPBUCH JIs MIKOJBI Tpymnmnbl kommnaHui «IIpocBemenne»
https://digital.prosv.ru/, ropsiuass JHHHS METOAWYECKOH IMOMOIIM I YYHUTEIEH M IIKOJ
VOPros@prosv.ru.

Ha caiire m3natensctBa «IIpocBenieHne» JAOCTYIHBI Ui CKAYMBAHHS MPE3CHTAIIMA aBTOPOB,
METOJIMCTOB M YUUTEICH, a TAKKe OTKPHIT OSCIUIATHBIN JOCTYI K MCIIOJIb30BaHUIO AIEKTPOHHBIX (hOpM
yueonukoB (https://cloud.prosv.ru/sINGiXx7Kk2Aor7se).

2) Poccuiickas smexkrponnas mkona (https://resh.edu.ru/) — uHTEpakTHBHBIC YPOKH IO
Kypcy ¢usuku ¢ 7 mo 11 kiacc, KOTOpbIe CTPOSTCS HAa OCHOBE CIEIHAIbHO pa3paOb0TaHHBIX aBTOPCKHUX
porpamM, YCIIEITHO MPOUIEIIINX HE3aBUCHMYO SKCIEPTH3Y. DTH YPOKHU MOJHOCTHIO COOTBETCTBYIOT
(dbenepabHBIM TOCYIapCTBEHHBIM 00pa3oBaTelIbHBIM cTaHmapTam obmiero oopazoanus (PI'OC OO)
U TIPUMEPHOW OCHOBHOM 00pa3oBaTeiIbHON MporpamMme oOmero oOpa3oBaHUs. YIPaKHEHUS U
MPOBEPOYHBIC 3aJaHUSl B YpOKax JaHbl [0 THIYy JK3aMEHAIIMOHHBIX TECTOB M MOTYT OBITh
WCIIOJIb30BaHBI YIS TIOJTOTOBKH K TOCY/IapCTBEHHO# NTOrOBO# arTectanuu B hopme OI'D u EI'D.

3) ®oxchopa (https://foxford.ru/) — onnaitn-nnarpopma 00pazoBaTENIbHBIX KypCOB. 31eCh
HAXOJATCS MPOOHBIC BapHAHThI M TeMmaTtudeckue skcrpecc-tectel EID u OI'D no ¢usuke, yuyurens
MOJIy4aeT OTYET MO BBIMOJHEHUIO KXKJIOTO 331aHus ¥ 00IHid Oasu.

4) bubimoreka MBI
(https://uchebnik.mos.ru/catalogue?subject_ids=56&types=lesson_templates) — xynoxecTBeHHas
JIUTeparypa, yueOHbIe MOCOOUS, TECThI, MPUIOKCHUS, HIUTIOCTPAIIUH, CIICHAPHH YPOKOB IO (hPU3HKE.

5) Lecta (https:/lecta.rosuchebnik.ru) — nocTym K OJEKTPOHHBIM y4eOHHUKAM U3
(benepanbHOrO MepeuHsi, HWHTEpaKTUBHBbIE cepBHUCHl i yuutened. Kopmnopauus «Poccuiickuii
y4eOHUK» MPOBOAUT BeOMHAphHl B MOMOUIb HejnaroraMm npu mnoxarotoBke k EI'D, OI'D u BIIP no
¢dusuke. BeObunapb! qoctymHbl o cebuike https://rosuchebnik.ru/online-lessons/ (paznen «dusukay).

6) bubnuoreka BUAEOYypPOKOB IKOIBHOM MPOTpaMMBbl
(https://interneturok.ru/subject/physics/), BeiBepeHHass metoguctamMu U cootBetTcTByomas ®I'OC OO,
— MOCTOSTHHO TOTIOJTHAEMAasi KOJUIEKLUSI BUJIEOYPOKOB MO y4eOHBIM IpeaMeTaM oOIIero oopa3oBaHMs.
Bce marepuassl caiita 6ecruiaTHbI, CBOOOHBI OT PEKJIaMbl U IOCTYITHBI JTIOOOMY KEeNIaloLieMy.
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7) @enepanbHblii  1eHTp HH(POPMAIMOHHO-00pa3zoBaTenbHBIX  pecypcoB  (PLIMOP)
(http://fcior.edu.ru/) — snekTpoHHBIC y4eOHbIC MOJIYJIH, CO3JAaHHBIC MO TEMATHYECKHM JIIEMEHTaM
y4eOHbIX npeameroB. OHM MPEACTABISIOT COOON 3aKOHYEHHBIE HWHTEPAKTHBHBIC MYJIbTHMEIUa
MPOIYKTHI, HAIleJICHHBIE HA PEIICHHE OIpeNesieHHOW yueOHOH 3amaun. OJHAKO U UCIIOIb30BAHUS
pecypca HEoOXOAMMO 3arpy3uTh C MOpTaja M YCTAHOBUTH HA CBOEM JIOKAIBHOM KOMIIBIOTEpE
CHelHaIbHOE MPOrpaMMHOE 00ECIIeUeHUE — IPOUTPHIBATENb PECYPCOB.

8) JI71s1 TOATOTOBKU K TOCYAAPCTBEHHOM MTOroBOM arTecTtaruu B ¢popme OI'D u EI'D mo
¢u3uKe BO3MOKHO HCIOJb30BaHue pecypco POIII, caiita CIJAM T'MA: PEIIY EI'D, ®OUIIN, a
TaK)K€ PErMOHAJIbHOM cucTeMbl «PeneTuTop oHnaiin», pa3MeleHHol Ha opuiuaibHoM caiite OAOY
JI1O «benAPO».
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TemaTnuyeckoe nuIaHnpoBaHue no pusuke «3aHumarejabHas puznka». 7-9 kiaacce (9 4acon)

Ne HaumenoBanue | Koa- XapakTepuCcTHKA OCHOBHOM AeSITeJIbHOCTH YYeHHKA IIpakTuyeckas 4acrb
3aHATHUS| Ppa3jesa v TeM BO NMporpamMmbl
JacoB

1 N3mepenus wu 1 [VYcranaBnuBaTh 3aBUCUMOCTb U3MEHEHUS! CKOPOCTHU JBUKEHUS TEJa OT €ro JleMoHCTpaL UK.
M3MEpPUTEITbHBIC MAacChI; IEPEBOIUTH OCHOBHYIO €MHHILY MAacChl B T, T, MT'; pa00TaTh ¢ TeKCToM | Bechl. MI3mepenne macchl.
npubopel.  Macca. yueOHMKa, BBIIESTH [NIaBHOE, CHCTEMAaTU3UPOBaTh U 000011aTh MOTy4YE€HHbIE Hedpopmanus. Mcrounnku
N3mepenue macchl. CBEJICHHUS O Macce Tea; pa3inyaTh WHEPIUIO U UHEPTHOCTH TeJa 3Byka. HasnekrpusoBaHHbIE
CaMoielIbHEIE Tena.
BECHI Oo0opynoBanue: nuupposas

2 Omnpenenenue 1 |M3MepsTh IIIOTHOCTH TBEPJOTO TeJIa C MMOMOIIBIO BECOB U M3MEPUTEIHLHOTO naboparopus Releon
IUIOTHOCTH IUJIMHIPA; AaHATM3UPOBATh PE3YIbTaThl U3MEPEHUIN U BHIYUCIICHUH, IeTIaTh JlabopaTopHble ONLITHI:
MIPUPOTHBIX BBIBO/IbI; TIPEJICTABIISATH PE3YJIbTATHl U3MEPEHHI W BBIYMCIICHUHN B BUJIE TAOJIHII M3MepeHHe IIOTHOCTH
MaTepHATOB TBEPJIOTO Teja C MOMOIIBIO
(kaprodess) BECOB M U3MEPHUTEIIHLHOTO

nuiuHapa. OnpeneneHue

3 Habmonenue 1 [OrnuuaTh cuily ympyrocT OT CHIIbI TSXKECTH; rpapuuecku n300paxaTh CUITY 3aBUCHMOCTH JaBJICHHUS OT
Pa3IMYHBIX BUIOB YOPYrocTH, MOKa3bIBaTh TOUKY MPUIIOKEHUS U HAMPABJICHUE €€ ICHCTBUS; IEHCTBYIOLICH CHIIBL.
nedopMaruu O0OBSCHATH IPUYUHBI BOZHUKHOBEHUS CUJIBI YIIPYTOCTH; IIPUBOIUTH TPUMEPHI OrmpeieieHIe 3aBHCHMOCTH

BHJIOB JIe(hopMaIuu, BCTPEUAIOIINECS B OBITY TeMIIepaTypbl Tella OT CKOPOCTH

4 [Touemy 1 |IIpuBOaUTH MpUMEPHI, TOKA3BIBAIONINE 3aBUCUMOCTD JICHCTBYIOMICH CHUJIBI OT ABHIKCHUA €TO0 MOJICKYIIL.
3a0CTPEHHBIE TJIOIIA/TU OTIOPBI; BBIYUCIIATH AABJICHHUE 10 U3BECTHBIM Macce U 00beMYy; OOGHapyxuBanue
MpeIMEThI BbIpa)kaTh OCHOBHBIEC €AMHUIIBI AaBiieHus B klla, rlla; mpoBoauTh Ha3JICKTPU30BAHHBIX TCII.
KOJIH04H? MCCIIEIOBATENILCKUIM AKCIIEPUMEHT IO ONPEACIICHUIO 3aBUCUMOCTH JABJICHUS OT
HaBnenue TBEPALIX JEUCTBYIOLIEH CUJIbI U JIENaTh BBIBOJIbI
ten. Onpenenenue
JTABJICHUS TBEPIOTO
Telna

5 Tpaektopusi. 1 |[IpuBoauTh mpUMEpPHI, B KOTOPBIX KOOPAWHATY ABUKYIIETOCS Tela B JII000i
[IpoiineHHBIN MYTh. MOMEHT BPEMEHU MOKHO ONPEIEIUTh, 3Hasl €r0 Ha4yalbHYIO0 KOOPAUHATY U
CkopocTs. COBEPILIEHHOE UM 3a JIaHHBIN IPOMEKYTOK BPEMEHH NEPEMEIICHNUE, U HETb34,
HabGnronenue €CJIM BMECTO IIEpEMEIICHUS 3aJaH HpOﬁI[GHHBIﬁ IyTh; JaBaTh OIIpEACIICHUE
TPAeKTOPUU NPSIMOJIMHEITHOTO paBHOMEPHOTO ABUKEHUS; IOHUMATh, YTO XapaKTepU3yeT




JBUKEHHUS IIAPUKA CKOPOCTb; pellaTh 33/1a4d Ha pacyeT CKOPOCTH Tejla IPU NPSIMOIMHENHOM
PaBHOMEPHOM JBM)KEHUH; CTPOUTH I'paprK CKOPOCTH TeJa IpU
MPSIMOJIMHENHOM JIBUKCHUU

B mupe 3ByKa. Ha3spiBaTe quana3oH 4acToT 3BYKOBBIX BOJIH; IIPUBOIUTH ITPUMEPBI

Yo Takoe 3ByK u
KaK ero co3aarb?
HutsiHoit Tenedon

HMCTOYHHUKOB 3BYKa; MPUBOJAUTH 0OOCHOBAHMS TOTO, YTO 3BYK SIBIISIETCSA
IIPOJIOJILHOM BOJTHOH; Ha3bIBaTh (PU3UYCCKHIE BEIIMIHHBI, XapAKTCPU3YIOITUE
3BYKOBBIE BOJIHBI

MOo3>kHO 11 BOLY
BCKUISITUTH B

PazaugaTth TemIIoOBEIC SABJICHUSA, AQHAJIMU3UPOBATH 3aBUCHUMOCTb TEMIICPATYPhI
T€JIa OT CKOPOCTH [JIBWIKCHHA €TI0 MOJICKYII, Ha6J'IIOI[aTI> n HUCCICO0BaTh

OyMaKHOM MIPEBPALICHUE YHEPTUH TEJIa B MEXaHUYECKUX IIPOLIECCAX; MPUBOJNUTH IIPUMEPHI
CTaKaH4YMKe? MIpEBPALIEHUS SJHEPTUHN IIPU TIOIbEME TeNa, PU €r0 MAaJCHUU

B mupe JlenaTp BBIBOJIBI O 3aMKHYTOCTH MarHUTHBIX JIMHUH ¥ 00 0CIa0IeHNUH MOoJIs C
Mar”HeTus3ma: ylajJeHHeM OT IMPOBOJIHUKOB C TOKOM; N300paxkaTh rpaduyecKu JIMHUN
MAarHUTHBIE TaHIbI MAarHATHOTO IOJISI IOCTOSTHHOTO MOJIOCOBOTO MarHnuTa

ONEKTpOTPpYCHILKA OOBACHATH B3aUMOJICHCTBHE 3apsKEHHBIX TE U CYLIECTBOBAHUE IBYX POAOB

ANEKTPUYECKUX 3apsIoB; aHaAJIM3UPOBATh OTIBITHI; POBOAUTH
HCCIIEIOBATENIbCKUM AKCIEPUMEHT; OOHApY)KUBaTh HA’IEKTPU30BAHHBIE TeEJa,
ANEKTPUYECKOE MOJIe







