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IHosicuuTeaLHAA 3aNIUCKA

Pabouas nmporpamma JOMONMHUTEIBLHOTO 00pa3oBaHus 1Mo Qu3uke «3aHMMAaTebHas Gpu3nKa»
npegHa3HaueHa JUis OpraHu3aliy JesITeIbHOCTH 00yJaromuxcs 7-9 Kiaaccos.
Jannas mnporpamma pa3paboTaHa B COOTBETCTBMM C HOBBIMH  HOPMAaTHBHBIMH
JOKYMEHTaMHU:

- OenepanbhbiM 3aKk0OHOM 0T 27.12.2012r. Ne273-d3 (pen. Or 24.03.2021) «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny;

- Ilpukazom MunucrepctBa oOpa3zoBanuss u Hayku P® or 09.11.2018r. Ne 196 «O6
yrBepkaeHun [lopsiika opraHu3alydy  OCYHIECTBICHHS —OOpa30BaTEIbHOM  JESITEILHOCTH IO

JOTIOJTHUTEIBHBIM 00111€00pa30BaTENBHBIM IIPOrPaMMamM»;

- CanlluHom 2.4.3648-20 «CaHuTapHO-3IHIEMHOJIOTHYECKHEe TpeOOBaHUS K OpraHU3aLUsAM
BOCIHUTAHMS U OOY4EHHUS, OTIIbIXa U O3J0POBJIECHUS JeTel M MOJoJexu» (moctaHoBieHue [maBHOrO
rOCYJIapCTBEHHOTO caHUTapHOro Bpaya P® ot 28.09.2020 r. Ne28);

- [InuceMom MunoGpuayku Poccun ot 18H0s6ps2015r. Ne 09-3242 "O na npaBnenuu uHdopmanuu"
(BMecte ¢ «MeETOOUYECKMMH  pPEKOMEHJALMSIMU IO  IPOEKTHUPOBAHUIO  JONOJHUTEIbHBIX
o0111epa3BUBAIOIINX MPOrPaMM (BKIIFOUYAs] pa3HOYPOBHEBBIE POTPAMMBIDY);

- [Iucemom MunucreperBa npocsemieHust PO ot 19 mapra 2020 r. Ne I'J]- 39/04 «O nampapieHUH
METOAMYECKUX PEKOMEHIAIMI MO peanu3aluud o0pa3oBaTelbHBIX MPO I'paMM HAvajIbHOTO OOIIEro,
OCHOBHOTO 00miero, cpemaHero ooOmero oOpa3oBaHus, OOpa30BaTENBHBIX IPOTPAMM  CPEIHETO
npodeCCUOHATBHOTO  00pa3oBaHUs H  JIOTIOJIHUTENBHBIX  00IIe00pa30BaTENbHBIX IMPOrpaMM  C
MIPUMEHEHHEM 3JIEKTPOHHOTO 00y4YeHNs, IUCTAaHIIMOHHBIX 00pa30BaATENBHBIX TEXHOIOTHIT.

Jlonoanumenshasn obpazoeamenvnan npozpamma ecmecmeeHHOHAYYHOU
HanpaeneHHocmu «3anumamenvrnasn duzukay peJHa3HaYeHa JUIs peauzanuu
€CTeCTBEHHOHAy4yHOro 00Opa3oBaHUS M BOCIHTAaHUA JETed M MOAPOCTKOB HAa OCHOBE 3HAHUU 00
OKpY)KAIOIIEM MHpE, CaMOCTOSITEIbHO NPUOOpETaeMblX B IPOLIECCE BBIIOJHEHUS y4eOHO-
HCCIIEI0BATEIBCKUX U MPOEKTHBIX paboT.

OOyueHue ocyiecTBisieTcs Mpu mnojnaepxkke LleHTpa oOpa3oBaHusi €CTECTBEHHO-HAYyYHOM
HanpaBieHHocTH «Toyka pocTa», KOTOPBIM CO3/aH Ui pa3BUTHS y OOYYarOLIMXCS €CTECTBEHHO-
Hay4yHOM, MaTeMaTHyecKol, HH(OPMALMOHHOW TPAaMOTHOCTH, (OPMHUPOBAHMSI KPUTHUYECKOTO U
KpEaTUBHOI'O MBIIIEHUS, COBEPIICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAyYHOW HAIIPaBJICHHOCTH, a
TaKKe JJI IPaKTUUECKON 0TpabOoTKH yuyeOHOro MaTepuaia 1no yueoHomy npeamery «Pusnkay.

Becws marepuan goctyneH ans oOy4yarolMXcs U COOTBETCTBYET MX YPOBHIO DPa3BUTHSA, T.K.
BKJIFOUEHBI 3JIEMEHThl 3aHUMATEIbHOCTH U WUIPbI, KOTOpPbIE HEOOXOJMMBI /Jisi I03HABATEIbHOU
JESTENBHOCTH.

®u3nka — 3T0 HayKa O MPUPOJE, B KOTOPOH (U3NUYECKUN SKCIEPUMEHT SIBISIETCS Ba)KHBIM
MeTOAOM HucciefoBaHus. OOydeHue (u3MKe Henb3sd MPEACTaBUTh TOJIBKO B BHUJE TEOPETUUECKUX
3aHATUN, JaXe eciau OOydYarollMMCS Ha 3aHATUSAX I10Ka3bIBAIOTCA TOJBKO JIEMOHCTPAI[MOHHBIE
¢usnveckue onbITH. IIpoBeneHHEe OMBITOB M HKCHEPUMEHTOB MO3BOJSIET AKTUBHO BKJIIOUUTh
oOyyaronuxcsi B paboTy ¢ HM3y4yeHHEM U TMPUMEHEHUEM 3aKOHOB (HU3MKM Ha 3aHIATHUAX. OTO
JOCTUTaeTcs MPU BBITOJHEHUH 00y4aromuMUCs J1a00paTOPHOro (GU3UIECKOro SKCIEpUMEHTa, KOTa
OHM CaMM COOHMPAIOT YCTaHOBKHU, NMPOBOJAT M3MEPEHUS (PU3NUECKUX BEJIMYHMH, BBITOIHSIOT OIMbBITHI.
OnHuM W3 HampaBleHUI MpeiaraeMoro Kypca SBISETCS IMpOBeIeHHE OOJBIIOr0 KOJUYECTBa
3aHMMATEIbHBIX OMBITOB MO (PU3HKE.

OCHOBHOE MECTO B IpOrpaMMe 3aHMMaeT 3KCIIEPUMEHT U HaOnroaeHus, peduekcus. IT1o
pa3BUBAET YMEHHE JIOTUYECKH MBICIUTh, BUJIETh KOJMYECTBEHHYIO CTOPOHY MPEIMETOB U MPUPOJAHBIX
SIBJICHUM, JIeJIaTh BBIBOABI, 0000IIATE.

W3ydeHue s1eMEeHTOB (PU3MKU TPEANoaraeT OpraHU3alMio U MPOBEIEHHE MPAaKTHUYECKUX
paboT Ha OCHOBE CaMOCTOSTENILHON NEATETbHOCTH 00YYaIOUIMXCs IPU 00CYKACHUN HAOII0aeMbIX U
MOJIy4aeMbIX PE3yJIbTaTOB.

CoBpeMeHHbIE SKCIIEPHUMEHTAIBHBIE UCCIEAOBAHUS 0 (DU3MKE YK€ TPYAHO NPEACTAaBUTH Oe3



UCTIOJBb30BAHUSI HE TOJBKO AHAJIOTOBBIX, HO M HHU(POBBIX H3MEPUTENBHBIX MPUOOpoB. OmHUM U3
VHHUBEPCAIbHBIX y4EOHBIX JIEHCTBHH, MPHOOPETAEMBIX YYAIIUMHUCS, JOJDKHO CTaTh YMCHHE
«IPOBEACHUSI OMBITOB, MPOCTHIX OSKCIEPUMEHTAIBHBIX HCCIEJOBAHUM, TPSAMBIX M KOCBEHHBIX
W3MEPEHUH C WCIOJIh30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX H3MEPUTEIBHBIX MPHOOPOB», YTO B CBOE
BpeMs BO3MOXKHO IIpY TIoMoIIH J1abopaTopHoro obopynoBanus «Touka poctay.

JlanHas mporpaMma paccuuTana Ha oOydeHue ¢ oomum o0beMoM — 9 yacos.

Heas mnporpamMmsbl: [  yIOBJICTBOPEHUS  WHAWBUAYAIBHBIX MHOTpPeOHOCTEH B
€CTECTBEHHOHAYYHOM OOpa30BaHUS M BOCIUTAHMS YYALIMXCS Ha OCHOBE 3HAHMH 00 OKpY)Karollem
MHUpE, CaMOCTOSITEILHO MPHUOOPETACMBIX B IPOILECCE BBITIOJHEHUST YU4E€OHO- HCCIEIOBATEIbCKUX U
MPOEKTHBIX PadoT.

OcHoBHBIC 321a4YH:

Oopazosamenvhuvie (npeomemmwie):
- c(opMHPOBATH MOHUMAaHUE BCEOOIIEH CBS3H SIBJICHUN PHUPO/IBI;

- MMO3HAKOMHUTH C OCHOBHBIMH METOJAMH W TPUHLMIIAMH BEJIEHUS HCCIICJOBAaHUN U
AKCIIEPUMEHTOB.

Hayuums:
- (dbopMynupoBaTh NPEIMET, LIENb U 3a7]a4d UCCIIEAOBAHNUS, BBIIBUTATh TUIIOTE3Y;

= HaxXOJIUuTb U aAHAJIMN3HUPOBATH I/IH(i)OpMaLII/IIO O TOM, 4YTO HU3BCCTHO 00 HucciecayemMom
SABJICHHUH,

= IIPpOBOAUTDH OIIBITHI U SKCIICPUMCHTBI;

- coOnrofaTh mpaBuia JMYHOW W OOIIECTBEHHOW TEXHHUKH O€30MacHOCTH;
0€30MacHOCTH MPH MPOBEICHUN MPAKTHUECKUX padOT (IKCIIEPUMEHTOB, OIBITOB);

= AHAIIU3UPOBATD PE3YJIbTAThI SKCIICPUMCHTOB, (I)OpMy.]'II/IPOBaTL BBIBOJFBI,

- HCIIOJIB30BaTh J1A0OpAaTOPHOE OOOpPYIOBAHME M HWHCTPYMEHTHI, HEOOXOAMMBIC ISt
IMPOBCACHUA UCCIICAOBAHNA,

- BUJETh KpacoTy B (pU3HKE NPUPOIHBIX SBJICHHM, Oojee TIIyOOKO 4YyBCTBOBAaTh
MIPEKPACHOE, YTO JOJHKHO CIIOCOOCTBOBATh BOCIUTAHUIO HEPABHOAYLIHOTO OTHOIIEHHUS K IpodieMam
OKpY>Karolleu Cpeibl.

Jluunocmmuuie:
- c(OpMHPOBATH OTBETCTBEHHOE OTHOIIIEHHUE K BBIIIOJIHAEMOM padoTe;

- pa3BUTh KadecTBa, MO3BoJsiomMe A(PPeKTUBHO paboTarh B KOJJIEKTHUBE, pEIIaTh
CHIOpHBIE BOMPOCHI OECKOH(IIUKTHO, B MPOIIECCE AUCKYCCUU Ha OCHOBE B3aUMHOTO YBAKECHUS;

- Pa3BUTH TBOPUECKUH IMOAXO] K UCCIIE0BATEIbCKON AEATEIBHOCTH;

- c(OopMHUPOBATH AKTUBHYIO, OOLIIECTBEHHYIO )KU3HEHHYIO TIO3ULIUIO.
Memanpeomemmnuie:

- c(OpMHPOBATH AKTUBHYIO UCCIIETOBATEIBCKYIO TIO3UIIHIO;

- cOpMUpPOBATH HABBIKM KOHIIEHTPALIMU BHUMAHHS, CIOCOOHOCTH OBICTPO BKJIFOYATHCS
B pabory;

- chOopMUpPOBATH CIIOCOOHOCTh K CaMOCTOSITEIbHOMY AaHaju3y, HAaBBIKOB YCTHOW H
MUCHbMEHHOW peyH, MaMsITH.

Paszsump:

- TF0003HATENFHOCTD U YBJICYEHHOCTH;

- HaOJTIOAAaTENEHOCTD M YMEHHUS MTOIICPKUBATH PON3BOIEHOE BHIMAHHE;

- 3aMHTEPECOBAHHOCTD B PE3YJIbTaTax MPOBOJUMOTO UCCIEAOBAHMSL.
I[Inanupyemble pe3yJbTaThl
[Tocne n3zyuenus nporpaMmMel «3aHuUMaTeIbHAasA GU3UKaA» O0yJaloLIUeCs OyO0ym 3HaAMmMb:

- YTO U3y4daeT PU3UKa;
- CMBICIT TIOHSATUHN: (pu3nyeckoe siBeHWe, (U3UYECKUH 3aKOH, BEIIECTBO, MaTepws,



B3aHMOJICICTBHUE;

= IIPHUMEPEI (1)I/ISI/I‘IGCKI/IX SIBIICHHI: MCXaHUYCCKHX, TCIUIOBBIX, JJICKTPUYCCKHX,
MAar"iuTHBIX, CBETOBBIX SABJICHUAX;

- U3MEpUTENbHBIE IPUOOPHI, KOTOPBIMH OJIB3YETCs (PU3MKA: UX CXOJCTBA U OTJIMYMS;
Ha3HAYEHUE U IPaBUIIAa UCTIOIBb30BaHUS MPHUOOPOB U 000PYIOBAHUS TSl SKCIIEPUMEHTOB.

- YTO TAaKO€ MOJIEKYJIa U JIeJIaTh €€ MOJIEb U3 MOJAPYYHBIX CPE/ICTB;

- COCTOSIHUSI BEILIECTBA M UX CBOMCTBA;

- MOHSTHE TNIOTHOCTh, UHCTPYMEHTBI HEOOXOAUMBIE JJIsI OIIPEIeTICHUS TUIOTHOCTH

- MEXaHU3M sIBIIeHUS TUPPy3un;

- YTO TAKOE CHJIa U KAKUE CHUJIBI OBIBAIOT, BUJIBI CHIT U UX OTJIMYUTEIIbHBIC OCOOCHHOCTH;

- 3aKoH Ilackamns aj1st )KUIKOCTEH U Ta30B;

- COOOIIAIOLTUECS COCY/IBI U UX OCOOEHHOCTD;

- 3aKOH ApXxuMena;

- MPOCTHIE MEXAHU3MBI;

- MexaHu4eckas paboTa;

- OCHOBHBIE€ METO/IbI, IPUMEHSIEMbIE B UCCIICI0BATEIBCKOM NEATEILHOCTH.
0yoym ymemup:

- MOJIb30BATHCS JTA0OPATOPHBIME MPUOOPAMH M WHCTPYMEHTAMH, HEOOXOIUMBIMH IS
BBHITIOJTHEHUSI KOHKPETHOTO HccienoBaHus. Bectu 3amucu HabmoneHuil TeTpaad u

paboueii TeTpay;
- MPEJCTABIATh PE3YJIbTAThl H3MEPCHHIA;

= peuiaThb HpOCTGﬁH.IPIC KauCeCTBCHHBIC 3aa4WM Ha TPHUMCHCHUC HU3YUYCHHBIX
(1)I/I3I/I‘ICCKI/IX 3aKOHOB;,

- OCYIIECTBIISITh ~ CAMOCTOSITEIBHBIN  MOMCK WH(POPMALlMM  €CTECTBEHHOHAYYHOTO
COJZIEpKaHUSI C HCIOJb30BAHUEM PAa3JIMYHBIX HCTOYHUKOB (y4eOHBIX TEKCTOB, CIPABOYHBIX U
Hay4YHO-TIOMYJISIPHBIX U3JJaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa), ee 00paboOTKy 1
NPEJCTaBICHNUE B Pa3HbIX popMax;

- HCIIOJIB30BATh HpI/I06peT€HHI)IC 3HAHUA U YMCHI/IH B npaKTqucxoﬁ JACATCIIbHOCTH,
001a0amov HABLIKAMU:

- CaMOCTOSTENbHBIX HAOII0AEHNI 32 00BEKTOM HCCIIEIOBAHN,

- W3MEpPEHUI TeMIlepaTrypbl, MacChl, 00beMa, PACCTOSHHS, Pa3MEpPOB MaJbIX TEl C
IIOMOIIBIO PAOB, IPOMEXYTKA BPEMEHH,

- cOOPKHU YCTaHOBKH sl SKCIIEPUMEHTA IO OMHCAHUIO, PUCYHKY, CXEME;

- IIOCTAHOBKH BKCHepI/IMeHTa;

BBITIOJTHEHUS peepaTUBHOM U HEOOJIBIIION UCCIIE0BATENLCKOM PaboTHI.

- WCIIONB30BaHUs  JTabOpaTOpHOTO O00OPYIOBaHUSA, WHCTPYMEHTOB W MPHUOOPOB,
HeO6XOJII/IMI)IX IJid MPOBEACHHUA OIBITOB H JKCICPUMCHTAJIBHBIX I/ICCHG}IOB&HI/Iﬁ, B TO 4YHCIIC,
BBIXOJISIINX 32 paMKH Kypca (pU3UKU CpeTHEel IIKOJIBL;

JIuunocmmuute pezynomamel. Yuaujuecsa 6yoym npoaenins:
- OTBETCTBEHHOE OTHONIEHHE K BBLIITOIHIEMON pa60Te;

= KadeCTBa, ITO3BOJIAIOIIHEC 3(1)(I)CKTI/IBHO pa6OTaTL B KOJUICKTHBEC, PCIIaThb CIIOPHBIC
BOIIPOCHI 6CCKOH(I)JII/IKTHO, B IIpoHeCcCe NTUCKYCCUU Ha OCHOBC B3aMMHOI'O YBAKCHUA,

- TBOPUYECKUI TIOJIXO] K UCCIIEOBATENLCKOM IeITENbHOCTH;

- aAKTUBHYIO, OOIIECTBEHHYIO KU3HECHHYIO ITO3UIIHIO.

Memanpeomemnmuoie pesynromamal. Y yuauwguxcsa 6yoym cgpopmuposani:

- aKTUBHAs UCCIIE0BATENbCKAS TIO3UIIHS;

- HABBIKM KOHIICHTPAIIMHA BHUMAaHUS, CIIOCOOHOCTH OBICTPO BKIIIOUATKLCS B paboTy;



- CHOCOOHOCTh K CaMOCTOSITEIBHOMY aHajlHu3y, HAaBBIKOB YCTHOH M NHCbMEHHOM
pedu, mamsTH.

- J0003HATENLHOCTD U YBJICUYECHHOCTD;

- HaOII0IaTEIFHOCTh U YMEHUS TIOICPKUBATH TPOU3BOJILHOEC BHUMAHNE;

- 3aMHTEPECOBAHHOCTD B PE3YJIbTaTax MPOBOJUMOTO UCCIEAOBAHMUSL.
Conep:xaHnue nporpamMmmbl
Cooepircanue uzyuaemozo Kypca 6 7-9 Knaccax

Texnuka Oe3omacHoctu. llenu u 3amaun nporpammsbl. [lpupona. SBnenus npupoasl. Uro
uszydaer ¢uszuka? HabnrogeHust 1 OnbITbl — METOJbl Hay4YHOTO No3HaHus. M3mepenue (puznueckux
BEJIMYMH.

W3mepenuss U u3MepuTelbHble MPUOOpPHI. V3MepeHue JIMHEeHHBIX pa3MepoB Ted. EauHuib
u3Mepenus. M3mepenne miuomanu. M3mepenne odbvéma ten. VizmMepurenbHbli HWIMHADP (MEH3YpKa).
Enunuiel uamepennst BpemeHu. Macca. MIsmMepenune Maccbl.

W3 yero cocrost BemiectBa. Monekyna. Ctpoenue Beuiectsa. [I1oTHOCTS.

OnpeneneHre IIOTHOCTH MMPUPOIHBIX MaTepranoB (kapToders).

Wnepuus. B3aumopeiicteue ten. Cuna. M3mepenue cuin. Ilouemy 3aocTpeHHbIE TpeaMEThI
komoun? 3akoH [lackansa. Apxumenosa cuna. HabmroneHue pa3inuyHbX BUAOB 1eOpMaLHH.

B MHUPEC ABUXYIIUXCA TCII. Ha6JIIO[[€HI/I€ OTHOCHUTCJIIBHOCTH JOBHXKCHUA. A JBUXXETCA JIN
teno? Tpaekropus. IIpoinenssiit nyts. Ckopocts. HaGmoieHue TpaekTopuu JIBUKEHHUs 11apuka. B
MUpe 3ByKa. UTO Takoe 3BYK U Kak ero co3aars? HursHoii TenedoH.

B mupe Temnotel. Temneparypa. I3mepenue temneparypsl Bojibl, Bo3ayxa. MoXHO 11 Boy
BCKUIIATUTH B 6yMa)KHOM crakanuuke? B MHPEC Maro€TusmMa: MarHuTHBIC TaHIbI. QHGKTpOTp}ICI/IHIKa.



TemaTn4yeckoe nuIaHnpoBanue no pusuke «3aHuMarejabHas puznka». /-9 kiaacc (9 yacos)

Ne HaunmeHoBaHue Kou- | XapakrepucTuka 0CHOBHOM JeSITeILHOCTH YYeHUKa |IIpumeu
3aHd pasiesia H TeM BO aHusA
THA 4acoB

1 |U3mepenus u 1 [YcranaBnuBarh 3aBUCUMOCTbh U3MEHEHUSI CKOPOCTHU
U3MEPUTEIIbHBIC JBHKEHHUS TeJla OT €r0 MAacChl; IEPEBOJUTH OCHOBHYIO
IpUOOPBHI. Macca. eIMHUILY MaCCHI B T, T, MT; pab0TaTh C TEKCTOM
W3mepeHne  Macchl y4eOHHUKa, BBIJEIATh [IaBHOE, CUCTEMaTU3UPOBATh U
CaMozenbHbIE BECHI 000011aTh OTy4YEeHHBIE CBEJICHHS O MACCe TEJa;

pasinyaTh UHEPLUIO U UHEPTHOCTH Teja

2 |Onpenenenue 1 |M3MepsaTh MIIOTHOCTH TBEPAOIO TEJA C MOMOIIBIO BECOB U
IIJIOTHOCTHU IIPUPOIAHBIX U3MEPUTEIIBHOIO HUIUHAPA; aHAIM3UPOBATh PE3YIbTaThI
MaTepuaioB WU3MEPEHUM U BBIYUCIICHUM, 1€71aTh BEIBOBL;
(xaproderns) IIPEJICTABIISITh PE3YJILTAThl U3MEPEHUI U BBIYMCICHUN B

BU/JIE Ta0IHII

3 |HaGmonenue 1 |Otauuath cuily yOpyrocTu OT CHIIbI TSDKECTH;
Pa3INYHBIX BUOB rpaduUecKu H300paxarhb CHITy YIIPYTOCTH, TOKa3bIBaTh
nedopmanuu TOYKY IIPHJIOKEHUS U HAIPABJICHHUE €€ NEHCTBHUS;

OOBSACHATH IPUYMHBI BOSHUKHOBEHUS CHIIbI YIIPYTOCTH;
IPUBOAUTH IPUMEPHI BUAOB Aedopmarui,
BCTpEYAIOIINECs B OBITY

4  |Iloyemy 3a0CTpeHHBIE 1 |IIpuBoauTH IPUMEPBI, IOKA3bIBAIOLINE 3aBUCUMOCTh
IIPEIMETHI KOJIIOUn? JIEHCTBYIOIIEH CUJIBI OT IUIOLIAAU ONOPBI; BBIYUCIIAThH
JlaBneHue TBEPABIX JABJICHHE 10 U3BECTHBIM Macce U 00bEMY; BBIPAXKATh
ten. OnpezneneHue OCHOBHbIE eTMHUIBI AaBieHus B klla, rlla; mpoBoauTh
AaBJICHUS TBCPAOI'O HCCIIEN0BATEIBCKUI YKCIIEPUMEHT 110 ONPEACIICHUIO
TEna 3aBUCHUMOCTH JABJICHHS OT IEMCTBYIOIIECH CUIIBI U JI€JIaTh

BBIBOJIbI

5 |Tpaextopus. 1 |IIpuBoaUTH IpUMEPHI, B KOTOPBIX KOOPAUHATY
[IpolineHHbIN TYTh. JIBIDKYIIETOCS Teja B JIF0OOW MOMEHT BPEMEHU MOKHO
CxopocTs. OIIPENIEIUTh, 3Has €r0 HaA4aJbHYI0 KOOPAUHATY U
Habmronenune COBEPILECHHOE UM 3a JIaHHBIN IPOMEKYTOK BPEMEHN
TpaceKTOpUn IepeMeEIeHNE, U HENb3sI, €CIIH BMECTO IEPEMEIICHUS
ABWKCHUA MIapyuKa 3a/1aH NMPOMACHHBIN ITyTh; JaBaTh ONPEIEICHUE

MPSAMOJIMHEMHOTO PABHOMEPHOTO ABUKEHUS; [IOHUMATh,
YTO XapaKTEepU3yeT CKOPOCTh; peIaTh 3a/1a4y Ha pacyeT
CKOPOCTH TeJla IIPU NPSIMOIUHEHHOM PaBHOMEPHOM
JIBUKEHUH; CTPOUTH I'paduK CKOPOCTH Teja Mpu
IPSAMOJIMHEMHOM JIBUKEHUU

6 [B mupe 3Byka. Uto 1 HaspiBath nriana3oH 4acToT 3BYKOBBIX BOJIH;

TaKO€ 3BYK U KaK €ro MIPUBOJUTH IIPUMEPHI UCTOUHUKOB 3BYKA; IIPUBOIUTH
co3aTh? HuTsHOM 000CHOBaHHS TOTO, YTO 3BYK SIBJISIETCS MPOI0JIbHON
Tenedon BOJTHOI; HA3bIBaTh (PU3MYECKHE BETUUHHEL,
XapaKTEePU3YIOLIUE 3BYKOBBIE BOJIHBI
7 |MoxHO 11 BOIy 1 |Pa3nmuyare  TEMJIOBBIE  SIBICHUS; aHAJIU3UPOBATh

BCKHIISTHTH B
OyMaXHOM
CTaKaH4HKe?

3aBUCUMOCTE TEMIIEpATYpPhI TCIa OT CKOPOCTHU ABUKCHUA
€ro MOJICKYII; Ha6JIIO,[[aTB U HCCIICAOBATh MNPCBPALICHUC
SHEPIruu TEJIa B MCXAHHMYCCKHX IIpoLecCax; MPUBOAUTH




IIPUMEPBI NIPEBPALLEHUS SJHEPIUH IIPU NTOAbEME TEINA, IIPU
€ro najgcHuu

8 B MHUPEC MarueTuisma: 1 I[eﬂaTb BBIBOZbI O 3aMKHYTOCTH MAaIrHUTHBIX JIMHUH U 00
MAarauMTHBIC TaHIIbI 0CJ1a0JICHUH TIOJIS C YAAJICHUEM OT NPOBOJHHUKOB C
TOKOM; I/I306pa}KaTB rpaquecm/l JIMHHUHW MariuTHOI'O
OJIA ITIOCTOAHHOI'O ITOJIOCOBOI'O MarHurta

9 [Onexrporpycuiika 1 [OObscHATH B3auMMOJCHCTBUE 3apsKEHHBIX TET H
CYILLIECTBOBaHHE JBYX pOJIOB 3JIEKTPUUECKUX 3apsIOB;
AQHAIM3UPOBATH OMBITHI; MPOBOJUTH HCCIIEIOBATEIbCKHIA
HKCIEPUMEHT; OOHApPYKHBATh HA3JICKTPU30BaHHBIC Tela,
AIIEKTPUYECKOE T10JIe

udposbie 0OpazoBaTeibHbIE pecypChl

1) [{udpoBsle pecypcbl U CEpBUCHI JUIsl LIKOJbI Tpynmnbl kommanuil «lIpocBerienue»
https://digital.prosv.ru/, rops4as JHHHAS METOAWYECKOW TIOMOINM JUISi YYUTENeH W  LIKOJ
VOPros@prosv.ru.

Ha caiite usnarensctBa «lIpocBemienne» OOCTyNHBI AJisl CKaUMBAHUS IPE3EHTALIUKA aBTOPOB,
METOAMCTOB U YUUTENEH, a TaK)Ke OTKPBIT OECIUIATHBIA JOCTYI K MCIIOJIb30BAaHUIO 3JIEKTPOHHBIX (OpM
yueonukoB (https://cloud.prosv.ru/sINGiXx7Kk2Aor7se).

2) Poccwuiickas anextponnas mkoia (https://resh.edu.ru/) — uHTEpaKTUBHBIE YPOKH II0
Kypcy ¢usuku ¢ 7 o 11 knacc, KOTopble CTPOSITCA Ha OCHOBE CHEIMATIBHO pa3pab0TaHHBIX aBTOPCKUX
[IPOrpaMM, YCHEIIHO MPOLIEAIINX HE3aBUCUMYIO SKCIIEPTU3Y. DTH YPOKHU MOJTHOCTHIO COOTBETCTBYIOT
benepanbHBIM TOCYIapCTBEHHBIM 00pa3oBaTeNlbHBIM cTaHaapTaM obiero odpazosanus (PI'OC OO)
W TPUMEPHOW OCHOBHOH 0Opa30BaTEeNbHOW MporpamMme oOmero oOpa3oBaHUs. YTNPAKHCHUS U
IIPOBEPOYHBIE 3a/aHUsl B YpOKax JaHbl IO THUIY 3K3aMEHAIlMOHHBIX TECTOB M MOTYT OBITh
MCIOJIb30BaHbI JUIsl MOATOTOBKH K TOCYJapCTBEHHOI UTOroBoi arrectanuu B popme OI'D u EI'D.

3) ®oxcopa (https://foxford.ru/) — onnaitH-nnargopma o6pazoBaTeabHBIX KypcoOB. 31eCh
HaxoJATcsl MPOOHBIE BapUaHThl U TeMmarudeckue skcnpecc-tectel EI'D u OI'D mo ¢usuke, yuutens
MOJTy4aeT OTYET IO BBIMOJIHEHHUIO KaXKIA0r0 3a1aHus U 00LHid 6asu.

4) bubmmorexa MO
(https://uchebnik.mos.ru/catalogue?subject_ids=56&types=lesson_templates) — xymoxecTBeHHas
JIuTepaTypa, yueOHble TOCOOuS, TECThI, MPUIIOKEHNUS, MILTIOCTPALMM, CLIEHAPUN YPOKOB 110 (PU3HKE.

5) Lecta (https:/lecta.rosuchebnik.ru) — moctym K O3JEKTPOHHBIM ydeOHHKaM W3
(denepanbHOro NeEpeyHs, HMHTEpPaKTUBHbIE cepBUCHl A yuutened. Kopmopanus «Poccuiickuit
y4eOHUK» MPOBOAUT BeOMHaphl B Momollb nexaroraMm npu noaroroske k EI'D, OI'D u BIIP no
¢busuke. Bebunapsr qoctymub 1o cebuike https://rosuchebnik.ru/online-lessons/ (pasaen «dusukay).

6) bubnnoreka BUeOypOKOB IIKOJIBHOM MPOrpaMMbl
(https://interneturok.ru/subject/physics/), BeiBepeHHass MeToauctaMu u cooTBercTByomas ®I'OC OO0,
— MOCTOSIHHO TOTIOJIHAEMAas KOJJICKIUSI BUJIEOYPOKOB MO YU€OHBIM IpeIMeTaM 00Iero oopa3oBaHuUs.
Bce matepuassl caiita GecruiatHbl, CBOOOIHBI OT PEKJIAMBI M JOCTYITHBI JTI0OOMY KENaloIeMy.

7) @enepanbHblii  HEeHTp WH(GOPMAIMOHHO-00pa3zoBaTenabHbIX  pecypcoB  (DLIMOP)
(http://fcior.edu.ru/) — smexkTpoHHBIE y4eOHBIE MOIYJH, CO3JAaHHBIC MO TEMATHYCCKHM 3JIEMEHTaM
yueOHbIX npeameroB. OHHM MPEACTABISAIOT COOOH 3aKOHUYEHHBIE HHTEPAKTHUBHBIE MYJIbTHMEANA
MPOJYKTHI, HAIIEJICHHBIE HAa PEIICHUE OIMpeaAesieHHON ydeOHou 3amaun. OMHAKO ISl MCTOJIB30BAHMS
pecypca HEOOXOAMMO 3arpy3uTh C TOpTaja M YCTaHOBUTh Ha CBOEM JIOKAJbHOM KOMIIbIOTEpE
CHelHalbHOe MPOrpaMMHOE 00ecrieueHUE — IPOUTPHIBATENb PECYPCOB.

8) Jl7is TOATOTOBKHU K TOCYAapCTBEHHOW MTOTOBOM arrectanuu B Gopme OI'D u EI'D mo
¢uzmKe BO3MOXHO Hcmonb3oBanue pecypco POII, caitta CJJAM T'MA: PEIIY EI'D, ®UIINU, a
TaKXe pernoHaIbHOM cucTeMbl «PeneTutop oHlaiHy», pa3MelIeHHoM Ha opunmansHoM caiite O AOY
IO «benIPO».
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