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IMosicuuTenbHAA 3aIMCKA

PabGouast mporpamma yueOHoOro npenmera «@Pusuka» Iuis 0oOy4eHUs Ha YPOBHE OCHOBHOTO OOIIETO
00pa30BaHMs COCTaBIICHA B COOTBETCTBHH C:

- TpeOoBaHUAMHU (peIepalIbHOTO TOCYJAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa OCHOBHOT'O OOIIETro
obpaszoBanus (PI'OC OOO yrtBepxknéH mpukazoM MuHHCTEpCcTBa npocBenieHust Poccuiickoit Denepanuu
or 31 mas 2021 r. Ne 287 ¢ uU3MEHEHHSIMH) K OCBOCHHUIO OCHOBHOHW 00pa30BaTEelIbHOW IPOrpPaMMBI
OCHOBHOT'0 0011eT0 00pa30BaHUS;

-IIpukasom Munucrepctsa npocseuienust Poccuiickont ®enepaunn ot 18.05.2023 Ne 370 “O6
yTBepkKAeHUU (pesiepanbHO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus”

- henepanpHOM paboUeii IporpaMmoii 1Mo (pU3UKE;

- y4eOHBIM TJTAHOM IIKOJIBI;

- ¢ yueToM paboueit mporpammel Boctiutannss AHO COLI «HOBenecy.

PabGouass mporpamma yueObHOro mpenmera «®Du3HKa» peaTU3yeTcsl ¢ YYETOM OCHOBHBIX
HAIpPaBIEHUN BOCIHUTATEIBHOW EATENIBHOCTH, OTPAKEHHBIX B paboyeil mporpamMme BOCHUTAHUS
WKOJbl. BocnurarensHblil noTeHuuan mnpeaMera «DHU3MKa» pean3yeTcs 4Yepe3: NPUBICYEHUE
BHUMaHUs 00yYaroMXCs K LIGHHOCTHOMY aCleKTy U3y4aeMbIX Ha ypoKax SIBJICHHM, OPTraHU3aluI0 UX
paboThl ¢ TOJy4aeMoil Ha YypOKe COIMaIbHO 3HAYUMOW HH(MOpMaNeld — WHUIMHPOBAHUE €€
00CyXJIeHUs, BBICKa3bIBaHUS 00y4YaIOUIMMUICS CBOETO MHEHHUS 110 €€ TIOBOJY, BEIPa0OTKH CBOETO K HE
OTHOILICHHUS;, JIEMOHCTPAIUIO O0YJaroUMMCsl MPUMEPOB OTBETCTBEHHOTO, TPAXIAHCKOTO MOBEIACHUS,
MPOSIBIICHUST YETOBEKONIOOUs U JOOPOCEPIEYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB JUJIS
YTCHHMSI, 3a/1a4 JUIS PEIICHUs, MPOOJIEMHBIX CHUTyalluid JUIsi OOCYXIACHHS B Kjacce;, MPUMEHEHUE Ha
YpOKax MHTEPAKTUBHBIX (pOopM paboThl ¢ 00YyHaAIOMIUMUCS: UHTEIICKTYalbHBIX UTP, CTUMYJIUPYIOIIUX
MO3HABATEIIbHYI0O MOTHBAIlMIO  OOYYaIOMIMXCS; JUCKYCCHUM, KOTOpbIE [aloT  OOyYaroIIMMCs
BO3MOXXHOCTh MPUOOPECTH OMBIT BEJCHHS KOHCTPYKTUBHOTO JMANIOTa; TPYMIIOBOM pabOThI UIU pabOTHI
B Tapax, KOTOpbIe y4yaT OOy4YaroIIMXCs KOMaHAHOW paboTe M B3aUMOJEHCTBUIO C JPYTrUMU
00y4JaroIUMUCS; UHUITUUPOBAHUE U TIOJACPKKY HCCIEAOBATEIBCKOM IEATEIHHOCTH O00yJaroInXcs B
paMKax peanu3alyyd UMW WHIUBUIAYAIbHBIX M TPYIIIOBBIX HCCIEIOBATEILCKUX MPOEKTOB, YTO 1ACT
0o0y4JarmuMcsi BO3MOXKHOCTh TMPHOOPECTH HABBIK CAMOCTOSTEIHHOTO PELICHUS TEOPETUUYECKOM
mpoOJIeMbl, HABBIK TEHEPUPOBAaHUA W O(OPMICHHUS COOCTBEHHBIX HJEH, HABBIK YBaXKUTEIHLHOTO
OTHOUICHUS K YyKUM HesIM, O(pOpMIIEHHBIM B paboTax APYTUX HMCCIeI0BaTeNel, HaBbIK MyOIMYHOTO
BBICTYIUICHHUS TIEPE] Ay TUTOPUEH, ApTYMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PEHUA U T.II.

CogepxaHue MporpaMMsbl o (GU3MKE HAMpaBIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON
TPAaMOTHOCTH OOYYArOITUXCS M OPTaHU3alUI0 U3YUYeHHs (U3HKHU Ha JACSITEIIbHOCTHON OCHOBE. B
nporpaMmme no (pU3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO IIpeIMeTa B peanu3aini TpeboBaHuit
OI'OC OOO K mIaHUPyeMbIM JTMYHOCTHBIM M METANIPEIMETHBIM pe3yJbTaTaM 00yUeHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHwUs.

[Tporpamma mo ¢u3HKe yCTaHABIMBAET paclpeieiieHue yaeOHOTro MaTepraa 1o rojaam
o0OydeHus (TI0 KJlaccam), mpeiaraeT MPUMEPHYIO MOCIe0BaTeIbHOCTh U3YUYEHHUS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MIPEIMETHOTO COCP)KAHUS U YIETE BO3PACTHBIX OCOOEHHOCTEH 00yUarOmmXCs.
[Tporpamma o pusmke papaboTaHa C ETbI0 OKA3aHUS METOINYECKOM MTOMOIIH YYUTEIIO B CO3/IaHUN
paboueii MporpaMMebl 10 y4eOHOMY MPEAMETY.

du3uka SBISETCS CHCTEMOOOPA3YIOIINUM JIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SBJICHHH, N3y4aeMbIX XUMHEH,
Ouonoruei, actpoHoMueH U (HU3HUECKOI reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, IPEAOCTaBIISIET Hanbosee sICHbIe 00pa3Ibl MPUMEHEHHS HAyYHOTO METO/1a TIO3HAHMS,
TO €CTh CII0c00a MOIYICHUS JOCTOBEPHBIX 3HAHUN O MHPE.

OnHa U3 MIaBHBIX 3a/1a4 GU3UIECKOTO 00pa30BaHUs B CTPYKTYpE 00IIero oOpa3oBaHUsl COCTOUT B
(GhOopMUPOBAHUN €CTECTBCHHO-HAYYHON TPAMOTHOCTH M MHTEpeca K HayKe Y 00ydJaronuxcs.

Nzyuenue ¢pu3nku Ha 6a30BOM YpOBHE IPEIOaraeT OBIaeHUE CACAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTh: HAYYHO OOBSICHSITh
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SBJICHUS, OLIEHUBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAaHUS; MHTEPIIPETUPOBATD JIaHHBIE
U UCTOJIb30BaTh HAYUHBIE 1I0KA3aTEIbCTBA JJIS TIOJTYyYEHUS BBIBOJOBY.

Llenu n3y4yenus (U3MKKU HA YpOBHE OCHOBHOT'O 00IIero oopazoBanus onpeaeieHsl B Konnenunu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pazoBaTesbHbIX opranu3anusx Poccuiickoit
Deneparuy, peaan3yonuX OCHOBHBIE 0011e00pa30BaTeIbHbIE IPOTPAMMBbI, YTBEPKAEHHON
pemenrem Komternn MunucrepcTBa nmpocsenienus Poccuiickoit @enepanuu (IpoToKo oT 3 aekadps
2019 r. Ne TIK-48H).

Henu uzydenust u3uku: MpruoOpeTeHne HHTepeca U CTPEMIICHUS 00yJaoIUXCsl K HAYYHOMY
U3YYEHHIO TIPUPOJIBI, PA3BUTHE X HHTEIUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEN; pa3BUTHE
MPEJICTAaBICHUI O HAYYHOM METOJe MO3HaHUs U (OPMUPOBAHUE UCCIIEA0BATEIHLCKOTO OTHOIIECHUS K
OKPY’KaIOIIUM SIBJICHUSM; (POPMHPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHUs] OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU; (hOpMHUpPOBAHHE MPEACTABICHUI O POIH
(GUBUKY JUTs pa3BUTHUS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUM; pa3BUTHE MPECTABICHUN
0 BO3MOXHBIX cepax Oynyiiel mpodhecCHoHaTbHOM NesTEIbHOCTH, CBI3aHHON C (PM3UKOM, OATOTOBKA
K JaJbHEWIIeMy OOy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTuxkeHne 3TUX LeNel MporpamMmbl 1Mo (Gu3uKe Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs
oOecrnieunBaeTcs peIIeHUEM CIIEAYIOIUX 3a1au:
npuoOpeTeHue 3HAHUM O JHUCKPETHOM CTPOCHHMU BEIIECTBa, O MEXAaHUYECKHX, TEIJIOBBIX,
IIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX; PUOOPETCHUE YMEHUI ONMCHIBATh M OOBSICHSITH
dusznyeckue SBICHHUA C MCIOJIb30BAaHUEM IIOJIYYCHHBIX 3HAHUH; OCBOCHHE METOJOB pEIlICHUs
NPOCTEHIIMX pacu€THBIX 3aJad C HCIOJb30BaHWEM (PHU3MUECKUX MOJeNeii, TBOPYECKUX U
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4; pa3BUTHE YMEHUI HAOII0aTh MPUPOIHBIC SBICHUS U BIMOIHSITD
OMBITHI, JlTa0OpaTOpHBIE pabOTBl W AKCHEPUMEHTAIbHBIE HCCIIEOBAHUS C  HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX MPUOOPOB; OCBOEHHE MPUEMOB paboThl ¢ MH(popMaIel Gpu3nueckoro cojaepx aHus,
BKJItOYasi MH(OPMAILIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHAIU3 U KPUTHUYECKOE OIICHUBAHHE
UH(pOPMaLINHU; 3HAKOMCTBO €O cepaMu Npo(ecCuOHANbHOM IesTeTbHOCTH, CBI3aHHBIMU
¢ (U3HKOMN, U1 COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JIOCTH)KEHUSAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (06a30BbIii ypoBEHb) Ha YpPOBHE OCHOBHOIO o00IIEro oOpa3oBaHUs

oTBoAMTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heznento), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kmacce — 102 yaca (3 vaca B Henento) B COOTBETCTBUM ¢ y4eOHbIM mianoM AHO COIIL
IOBenec.
[Ipennaraemeiii B mporpamme 1o (U3HKE TMepeueHb Ia0opaTOpHBIX pabOT W  OMBITOB HOCHUT
pEeKOMEHIaTeNbHBINA XapaKTep, YUUTENb JeNIaeT BHIOOP MPOBEAEHUS Ja00paTOPHBIX pabOT U ONBITOB C
yU4€TOM HWHIUBUAYAIbHBIX OCOOCHHOCTEH OOYyYaromMXcs, CIHUCKAa HKCIEPUMEHTaIbHBIX 3a/IaHuH,
npeJiaraéMblIX B paMKax OCHOBHOTO IOCYAapCTBEHHOTO 3K3aMeHa 1o (U3HKe.

1.Conepxanue Paboyeii nporpaMmsl
7 KUIIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY/KAKOIIEro MUpa

®dusnka — Hayka o npupoae. SABnenus npupoasl. Pu3ndecKue BICHUS:
MEXaHUYECKHE, TEIJIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeaMuuHbL. M3Mepenue Qusmueckux BenuuuH. Dusznyeckue MpUOOPBIL.
[TorpemnocTs n3MepeHnit MexayHapoiHasi CUCTEMaA €IHMHMII.

Kak ¢duzuka u Ipyrue €CTECTBEHHbIE HayKU U3y4aroT IIPUPOLY.
EcrecTBeHHO-HayyHBIN METO/I O3HAHUS: HAOIIOIEHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABM)KEHUE
THIIOTE3, SKCIEPUMEHT 0 IPOBEPKE THIIOTE3, 00BsICHEHUE Ha0I0ogaeMoro sBieHus. Onucanue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Jlemoncmpayuu

MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKUC, MAIrHUTHBIC, CBCTOBLIC SABJICHHA.
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Ouznyeckue npudOPHI U MpoIeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM IPUOOPOM.

JlabopamopHvie pabomobl u onvimol

OmnpeeneHre IICHBI ICJICHUS KAl K3MEPUTEIBHOTO MPUOOpA.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO Tea.

OmnpeneneHne pa3MepoB MaJTbIX TEJ.

W3mepenue TeMnepaTyphbl IpH MOMOIIH XHIKOCTHOTO TEPMOMETPA U JaTYMKa TEMIICPaTyphI.

[IpoBenenue ucciaenoBaHus MO MPOBEPKE THIIOTE3bI: JATbHOCTh MOJIETA IIAPUKA, MYIHICHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbINE BBICOTA ITYCKA.

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHH BelllecTBa

CTpOGHI/Ie BCIICCTBA: aTOMbI MU MOJICKYJIbI, UX Pa3sMCPHI. OHI)ITI)I, JOKa3bIBAIOIHE JUCKPETHOC
CTPOEHUE BELIECTBA.

JIBwxkenue dyactuil BemiecTBa. CBs3b CKOPOCTH JIBMDKCHHS YacTUIl C TeMIlepaTypoil.
BpoynoBckoe aBwxkenue, nud¢ys3us. BzaumoneiictBue uacTHIl BELIECTBA: MPUTSDKEHUE U
OTTaJIKMBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra3oB, KUIAKOCTEW U TBEPABIX (KPUCTAIIMUECKUX )
Tesl. B3aMMOCBS3p MeXy CBOWCTBAaMM BEIECTB B pa3HbIX arperaTHbIX COCTOSHMSX U HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

Jlemoncmpayuu
HalGmronenre 6poyHOBCKOTO JBHYKEHUS.

Hab6mronenue quddysun.
Ha6J'II-O)1€HI/I€ ﬂBHeHHﬁ, O6”I>${CH$IIOHII/IXC$I MPUTAKCHUEM WM OTTAJIKUBAHUEM YaCTUIL BCUICCTBA.

Jlabopamopmvie pabomul u onvimol
OreHka nuaMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (pororpaduii).
OnbIThI 1O HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexannueckoe 1BuxkeHue. PaBHOMEpHOE 1 HepaBHOMEpPHOE JBUkKEHHE. CKOPOCTb.
CpenHsist cKopoCTb ITPY HEPABHOMEPHOM JBMKEHUH. Pacd€T MyTH U BpEMEHH JBHUKEHUS.

SIBnenue uHepuuu. 3aKOH MHEpUUH. B3anmozeiicTBue Tel Kak NPUYMHA U3MEHEHUS! CKOPOCTH
JIBWKEHHs Teln. Macca kak Mmepa HMHepTHOCTH Tena. [lnoTHocTs BemectBa. CBA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMA BEIIeCTBa.

Cuna kak xapakTepucTuka B3auMonencTsus Ten. Cuia ynpyroctu M 3akoH I'yka. M3mepenue
CUJIBI C MOMOIIBI JUHAMOMETpPA. SIBIEHME TATOTEHHS W cuia TsoKecTH. Cuia TSHKECTH Ha JAPYTHX
mwianerax. Bec Tema. HesecomocTs. CroxeHHE cHJ, HaNpaBiICHHBIX 110 OJHOW MPSIMOM.
PaBropneiictByromas cwi. Cuna TpeHus. TpeHue CKOIbXKEeHUs U TpeHue Nokos. TpeHue B mpupojae u
TEXHUKE.

Jlemoncmpayuu
Habmroienne MexaHn4ecKoro ABMKEHUS Tea.
N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUYKEHUS.

HalGmronenue siBleHust HHEPIIUH.
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Habnronenne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUU TeIl.
CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON PSIMOM.

Jlabopamophvie pabomvl u onvimol

OnpeneneHne CKOPOCTM PABHOMEPHOIO  JABMXKEHHs (IIapuKa B KUAKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa Wi HIapuKa 110 HAKIIOHHOM MIJIOCKOCTH.

Onpenenenye MIOTHOCTU TBEPOTO TeENA.

OmnbITH, JEMOHCTPUPYIOLIME 3aBHCHMOCTh pPacTsDKeHHs  (nedopmanuu) TPYKUHBL  OT
IPUIOKEHHOM CHIIBI.

OnbITHl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBbKEHHsI OT Beca Tella U XapakTepa
COIPHUKACAIOLINXCS TTOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIICHUS W YBEIWYECHHUS naBiieHus. JlaBieHue rasa. 3aBHCHUMOCTH
NaBJeHUs Ta3a oT 00béMa, Temmeparypsbl. llepenaua naBieHust TBEPABIMU TeNaMH, KUIKOCTIMHU U
razamu. 3akoH [lackans. [ITHeBMaTnyeckue MamHbL. 3aBUCUMOCTh JABJICHHS KHUIKOCTH OT TITYOWHBI.
['unpocraTuueckuii napanokc. Coobmmaromuecs cocynsl. ['uapaBinueckue MeXaHU3MBI.

ATtmocdepa 3emiu u atMocdepHoe naBieHue. [I[pUdrHbBI CyIIeCTBOBAHUS BO3YyITHOW 000JI0OYKH
3emuu. OmbiT Toppudenmu. M3mepenue atMochepHOTo AaBJIeHUs. 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM MOps. [Ipubops! A1 u3MepeHus: aTMOC(EPHOTO JaBJICHUS.

JleiicTBHE )KUJIKOCTU U Ta3a Ha MOTPY>KEHHOE B HUX Teso. BriTankuparomas (apxumenoBa) cuia.
3akon Apxumena. [InaBanue ten. Bo3gyxormiaBanue.

Llemoncmpayuu
3aBUCHUMOCTb JaBIICHUS T'a3a OT TEMIIepPaTyphl.
[lepenaya naBiaeHUS KUIKOCTHIO U Ta30M.
Coobmarommecst CoCybl.
I'mppasinueckwmii npecc.

[IposiBnenue neficTBust aTMOC(HEPHOTO JaBJICHUS.
3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMa MOrpYKEHHON YacTHU Tela U IJIOTHOCTH
KHUJKOCTH.

PaBpeHCTBO BBITAJIKHUBAIOMICH CHUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJl: IUIABAaHWE WJIM TOTPYKEHHUE TEJl B 3aBUCHMOCTH OT COOTHOIICHUS
IJIOTHOCTEM Teja U JKUIKOCTH.

JlabopamopHvie pabomol u onvimol

HccnegoBaHnnue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BEMa HOI‘py}KéHHOI\/'I B XXHUAKOCTb 4YaCTH
TCia.

OnpeneneHne BHITAIKUBAIONICH CHIIBL, TEUCTBYIOIIECH HA TEJO, TOTPYXKEHHOE B KUIAKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLICH CUIIBI, NEUCTBYIOIIEH HA TEIO B XKUIAKOCTH, OT
MaccChI TeJa.

OnbIThI, TEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAIKMBAIOIICH CHJIbI, JIEUCTBYIOIIEH HA TEIO B
JKUJKOCTH, OT 00bEMaA MOTPYKEHHOHN B KUAKOCTh YaCTH TeJIa M OT IJIOTHOCTH KUIAKOCTH.
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KoncrpyupoBanue apeomerpa WM  KOHCTPYMPOBAaHUE JIOAKM U OHpeAclieHHe €€
IPY30I0ABbEMHOCTH.

Pa3nen 5. PaGora u momHoCTh. JHeprust Mexanudeckas padora.

MoniHocTb.

[IpocTeie MeXaHWU3MBI: pblYar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBmiio paBHOBecHs pbIdara.
[IpumeHeHue mpaBuiIa paBHOBECHS pblyara K OJoky. «3omotoe mpasuio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sueprusi. Kunerndeckas u noteHuuanbHas sueprus. [IpeBpaiiienue oHOro Buaa
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXpaHEHUS SHEPTUH B MEXAHHUKE.

Jlemoncmpayuu

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamophvie pabomvl u onvimol

Omnpenenenue paboThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBMXKEHMM Tejla I10 TOPU30HTAIbHOM
MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pbluara.
N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

8 KJIACC
Pa3nen 6. TenuioBble siBieHUs

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUUECKOW TEOpUM CTPOEHHUs BellecTBa. Macca u
pa3Mepbl  aroMOB M MOJEKyld.  OnbITel,  MNOJATBEPXKAAIOUIME  OCHOBHBIE  IOJOKEHHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOrO COCTOSIHMUM BemecTBa. Kpucramimueckue u
amop¢ubie Tena. OOBsICHEHHE CBOMCTB Ta30B, KHIKOCTEH W TBEPIBIX TET HA OCHOBE MOJOKEHUI
MOJIGKynf[pHO-KI/IHCTI/I‘IeCKOﬁ TCOpHHU. CwmauuBaHue u KalmWJIIAPHBIC SABJICHUS. Tenmosoe pacmIupeHue
U CXKaTHe.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIIOBOTO ABUKEHUS YacTHULl. BHyTpeHHsIs
sHeprusi. CrocoObl U3MEHEHUsl BHYTPEHHEHW SHEePruu: TeIionepeaada u COBeplieHne  paboThl.
BI/II[I)I TCILIONEpCaaIn: TCILIOIIPOBOAHOCTh, KOHBCKIHWA, U3JTYUCHHC.

KonmnyecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BEMIECTBA. TeIIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerjaoBoro OamaHca. [lnaBieHue W OTBepAeBAaHUE KPUCTAIUTHUECKUX
BEIIECTB. Y IeNbHas Teriota TuiaBieHus. [lapooOpazoBanne u koHaeHcaus. Mcnapenne. Kunenwue.
VY aenbHas TEIoTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO AaBIICHUSI.

BrnaxnocTs Bo3ayXa.

DHeprus ToIvBa. Y IeiabHas TEII0Ta CTOPAHUS.
[Tpunnuner pabots! TemmoBbix Asuratenei KIIJ[ TermmoBoro asuratesns. TemnoBbie ABUTATENN U
3al[MTa OKPYKAIOILIEH CPEBL.

3aKOH COXpaHEHMsI U IIPEBPALEHHS SHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jlemoncmpayuu
Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.
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Habnronenue siBieHNi cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.

HaGnronenune TerioBoro pacumpeHust Tel.
W3menenue gaBieHus ra3a npyu U3MEeHEHUU 00bEMa U HAarpEeBaHUU HIIH OXJIAXKICHUU.

[IpaBuna nuamepenus remnepaTypsl.

Bunel reruionepenayu.

OxuaxieHre Ipy COBepUICHUH PabOThlI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
CpaBHeHHE TEIOEMKOCTEN Pa3IUYHBIX BELIECTB.
Habmronenne KumeHusl.

Habntoienne noctostHCTBa TeMIIepaTyphbl IpHU MIaBJICHUU.

Moaenu TerioBbeIX ABUTATEIIEN.

Jlabopamophvie pabomvl u onvimol

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKEHUS.

OnpIThI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WM caxapa.

OnbITh! 10 HAOTIOAEHUIO TEIUIOBOTO PACHIMPEHHSI Fa30B, KUJIKOCTEH U TBEPABIX TEIl.

Omnpenenenue 1aBiaeHNs BO3AyXa B OalIOHE IINPHILIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJIEHUS BO3yXa OT €ero o0béMa U HarpeBaHus Win
OXJIAKCHUS.

[IpoBepka rumnoTe3sbl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA KUAKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIeparyphbl.

HaOmronenue M3MeHEHUs BHYTPEHHEH SHEpruM Tena B pe3yibTaTe Terulonepeaadd U padoThl
BHEIIIHUX CHIL.

HccnenoBanue siBIeHNS TEIJIOOOMEHA MPU CMEIINBAHUU XOJIOJHON U ropsiueil BObI.

OnpeneneHI/Ie KOJIMYCCTBA TCIJIOTHI, IMOJIYYCHHOI'O BOJOH npu TEIUIOOOMEHE ¢ HarpeTbiM
MCTAJNIMYCCKUM HUJIUHAPOM.

OnpeﬂeneHI/Ie YJICJIBHOI\/'I TEIJIOEMKOCTH BEIIECTBA.
HccnegoBanue nmponecca ucrapeHus.

OrnpenenieHre OTHOCUTENBHOM BIAXHOCTH Bo3ayxa. OnpeneneHue yaenabHOU
TEIUIOTHI IJIABJICHUS JIbJIA.

Pazgea 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS

Onektpuzarus Tena. J[Ba poja IIEKTpUYECKUX 3apsnoB. B3auMopeicTBhe 3apspKEHHBIX Tedl.
3akon Kymnona (3aBUCUMOCTH CHIIBI B3aMMOJICHCTBHS 3apsSKEHHBIX TEJ OT BEIUYHMHBI 3apsAOB U
pacCTOSTHUS MEXKy TeJIaMH ).

Onektpuueckoe moje. Hanpsok€HHOCTh dIeKTpuyecKkoro mojisa. [IpuHIMn  cymepro3uiun
AJIEKTPUIECKUX TOJIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenn snexrpudeckux 3apsaoB. DJIEMEHTAPHBIA 3JIeKTpUYeckuil 3apsia. CTpoeHne aToma.
[IpoBOAHUKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. Y CIOBHUSA CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. ICTOYHUKHU MOCTOSHHOTO
ToKa. JIeMCTBUS DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK B
KUJKOCTSX U Ta3ax.

Onexrpuueckas nenb. Cuiia Toka. DnekTpuuyeckoe HanpsikeHue. COonpoTUBIECHUE MPOBOJHUKA.
VYonenbHoe compoTUBiIEHUME BenlecTBa. 3akoH Owma s ydactka nenu. [locnmemoBarenbHoe u
napajuieJIbHOE COEJUHEHNE TPOBOIHUKOB.
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Pabota u MoOmIHOCTH 3neKTpuueckoro Toka. 3akoH JDxoyms—JleHna. DiekTpuyeckue Lenud U
HOTPEeOUTENH IEKTPUIECKON sHEprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHL. B3anmoieiicTBUE TOCTOSIHHBIX MarHUTOB. MarHuTHOE 1osie. MarHuTHOE
noJie 3eMJIM M €0 3HaueHue 1)1 Ku3HU Ha 3emiie. OnbIT Dpcrena.

MarsuTtHO€ 110J1€ JIEKTPUYECKOro Toka. [I[puMeHenne 211eKTpOMarauToB B TEXHUKE. JlelicTBUe
MarHUTHOT'O TO0JISl Ha IPOBOJHUK C TOKOM. DJIEKTPOABUIaTENb [TIOCTOSHHOTO TOKA.
Hcnonp3oBanue JNIEKTPOABUIaTENed B TEXHUYECKUX YCTPOMCTBaX M Ha TPaHCIOPTE.

OIEBITEI ®dapazes. SIBnenue AJIEKTPOMATrHUTHOMU 1503010%°9017078 [IpaBuio Jlenna.
Onekrporerepatop. CmocoObl TONyYEHUs OSIEKTPUYECKOH OSHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Jlemoncmpayuu
DJeKTpu3anus Tell.
JIBa poja 3JIEKTPUUYECKUX 3apsiIOB M B3aUMOJIEHCTBUE 3apsHKEHHBIX TEl.
Y CTpolCTBO U IEMCTBUE AJIEKTPOCKOIA.
DneKTpocTaTuuecKas HHAYKIHS.
3aKOH COXpaHEHUs JICKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY W TUBIEKTPUKH.
MoaenupoBaHH€e CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.
HCTOYHHUKM MOCTOSIHHOTO TOKA.
JlericTBuUs DIIEKTPUYECKOTO TOKA.
DNEeKTPUYECKHUM TOK B )KUJIKOCTH.
I"a30BBbIi1 pazpsa.
N3MepeHne cuibl TOKa aMIIEPMETPOM.
N3mepenue 21eKTpuuecKoro HanpsKeHUsT BOTBTMETPOM.
Peocrat u Mara3zuH conpoTUBIICHUN.
B3anmoeiicTBre MOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHHs TOJIFOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX TTOJICH MMOCTOSTHHBIX MAarHUTOB.
OmnsIT OpcTena.
MarsuTHoe noje Toka. IeKTPOMarHur.
JleficTBe MarHUTHOTO TOJI Ha TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENH MOCTOSHHOTO TOKA.
UccnenoBanue sSBIEHUS SJI€KTPOMArHUTHON WHYKITHH.
OmnbrTel @apanes.

3aBHCHMOCTD HalpaBJICHUA HWHIAYKOUOHHOI'O TOKa OT YCJIOBI/Iﬁ €ro BO3HHUKHOBCHMNAI.
3J'IeKTpOl" CHCpATOP MOCTOAHHOI'O TOKA.

JlabopamopHvie pabomol u onvimol
OnbITHI 10 HAOTIOICHHUIO SJIEKTPU3AIUH TNl HHAYKIIMEH U PH COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS SIEKTPUIECKOTO TIOJISI HA IIPOBOAHUKH U TUDIICKTPHUKH.
COopka u mpoBepKa padOThI AIEKTPUIECKON ST MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.
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N3mepenue u perynupoBaHue HapsiKEHUSI.

UccnegoBanue 3aBUCHUMOCTH CUJIBI TOKA, HWAYLIETO 4Yepe3 pE3UCTOp, OT COMNPOTHUBIICHUS
pe3ucTopa 1 HANpPsKEHUS HAa PE3UCTOPE.

OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHHS IPOBOJIHUKA OT €0
JUTMHBI, IJI0IAI1 NONEPEYHOT0 CEYEHHUS U MaTepHalla.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHDKEHUM DOPU  MOCIEIOBATEIbHOM COCAUMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia 1js CUIIbI TOKA MPU NAPALIIEIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UTYILIErO Yepe3 Pe3UCTOp.

OrnpesenieHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIICIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JJaMIIOUKy, OT HaImpsDKCHHS Ha HEil.

Omnpenenenne KII/I narpeBarensi.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHUS IOCTOSTHHBIX MAarHUTOB.

N3yuenrne MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPU UX OOBETUHEHUHU U PA3ICICHUH.

HccnenoBanue necCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTta
OT CHJIBI TOKA M HAMPABJICHUsI TOKA B KaTYIIIKE.

N3yuenune neicTBUS MArHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KoncrpynpoBanue u usyueHue padoThl IIEKTPOABUTATENSL.

N3amepenne KIIJ[ asmekTpoaBUraTEIbHON YCTAHOBKH.

OnbITHl IO UCCIEIOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM MHAYKIUMU: MCCIIEJOBAHNE M3MEHEHUI
3HAYCHHS U HAPABJICHUS] HHIYKIIHOHHOTO TOKA.
9 KJIACC Pa3nen 8.

MexaHuuyecKue siBJICHHS
MexaHU4ecKkoe OBHXKEHHE. MaTepI/IaJ'IBHa}I touka. Cucrema orcuéra. OTHOCHTEIBLHOCTH

MEXaHMYECKOrOo  JBWXKEeHMsA. PaBHOMEpHOe  mpsMoiMHENHHOe  JBHKEeHHe. HepaBHoMmepHOe
npsMOJIMHEIHOe JBUKeHre. CpeHss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JABUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMONMHEHHoe jBHxkeHue. CBoOonHoe mnajaeHue. OINBITHI
[Nanmnes.

PaBHOMEpHOE nBHKEHHE TT0 OKpYKHOCTH. [leprona u gactoTta obpamieHus. JInHeiHast u yriioBas
ckopocTH. LIeHTpoCTpeMHUTENIBHOE YCKOPEHHE.

IlepBeit 3akoH HproroHa. Btopoit 3akon Hetorona. Tpermii 3axkon Hserorona. IlpunHimun
CYIEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJla TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TOKOS,
Jpyrue BUbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHEe CBOOOJIHOrO majeHus. /[Bumxenue
rianet Bokpyr Comnuua. I[lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U meperpysKu.

PaBHOBecue MarepuanbHOW TOYKU. AOCONMIOTHO TBEpIOE Teno. PaBHOBecwe TBEPIOTO Tena C
3aKpEIJIEHHOM OChIO BpalieHusl. MoOMeHT cuiibl. LIeHTp TsokecTw.

Nmnynbec Tena. M3mMeHenue wumnyibca. WMmynbc cuiibl. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckas pabota 1 MOIIHOCTh. PaboTa cun TsbkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
pabotel. [loTeHnmanpHass SHEpPrUs Tea, MOMHATOTO HaJ MOBEPXHOCTHIO 3emud. lloTeHImanbHAas
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SHEeprus cxkarol npyxuHel. Kunernueckas sHeprus. Teopema O KMHETHYECKOW SHEPruu. 3aKOH
COXPAaHEHHs MEXaHUYECKON YHEPTHUU.

Jlemoncmpayuu

Hab6mronenne MexaHu4ecKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHME MyTeH U TPACKTOPUI JABUKEHUS OJTHOTO M TOTO K€ TeJIa OTHOCHTEIBHO Pa3HBIX TEI
orcuéra.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUYKEHUSI.
HccnenoBanue MpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.

HalGmronenue aBrKeHUs Tena Mo OKPYy>KHOCTH.
HaGimoienne MexaHMYeCKHUX SIBIICHUH, IPOUCXOSIINX B cucteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIIbHO KaOuHeTa (PU3HUKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MaccChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
HaGmoneHne paBeHCTBA CHJI IPH B3aUMOAEHCTBHY Tell.

W3meHeHue Beca Tena IpU yCKOPEHHOM JBUKCHUH.

Ilepenaya nmirysbca Mpu B3auMOIEHCTBUU TEIL.

IIpeoOpa3oBanus 3HEPrUM NP B3aUMOAECHCTBUU Tell.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOAECHCTBUU.
HabmtoneHne peakTUBHOTO ABUKEHHMSL.

CoxpaHeHue MEXaHW4YEeCKOH HEPTHH MTPU CBOOOTHOM MaJICHHUH.
CoxpaHeHne MEXaHU4eCKON YHEPTHH NPH IBUKEHUU TeJia MO/ IeUCTBUEM IPY>KUHBI.

Jlabopamopmvie pabomvbl u onvimol
KoHncTpynpoBanue Tpakta A pa3roHa M JadbHEHUIEro paBHOMEPHOTO JABMKCHUS MIApUKa WU
TEIJICKKH.

Ompenenenue cpeaHeld CKOPOCTH CKOJBXKEHUsT OpycKa WM JABMIKEHUS IIapuKa 0 HAKJIOHHOU
MJIOCKOCTH.

OrmpenenieHne yCKOPEHUs Teja Mpy paBHOYCKOPEHHOM JBMYKEHUH 10 HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYyTH OT BPEMEHHM IpH PABHOYCKOPEHHOM JIBHJKEHUHU O3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka TMMOTE3BI: €CM MPU PAaBHOYCKOPEHHOM JIBIDKCHHMH 0€3 HadaJbHON CKOPOCTH IMYTH
OTHOCSTCS KaK psiJl HEYETHBIX YHUCEI, TO COOTBETCTBYIOLME ITPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JaBJICHHS.
Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHSI.
OmnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHUS MPU PAaBHOMEPHOM JBMKEHHM Tejla MO0 TOPU30HTAIBHOM
MOBEPXHOCTH.

Onpenenenne padOTHI CHIIBI YIIPYTOCTH TPH TOIBEME TPy3a C HCIIOJIB30BAHHEM HETIOIBHYKHOTO
U IIOABUXKHOrO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

11
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Pa3nen 9. Mexanuyeckne KoJj1e0aHUSA U BOJTHBI

KonebarenpHoe nBmwkeHue. (OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHW: TMEpHOJ, dYacToTa,
amIuMTyna. MatemaTHuecKuii 1 Ipy>KMHHbBIN MasTHUKU. [IpeBpalenue sHepruu npu KonedaTeIbHOM
JBUKCHHH.

3aryxaromue konebaHus. BreiHyX)IeHHBIe KoneOanus. Pe3onanc. MexaHMYeCKHE BOJHEL
CpolicTBa MexaHuyeckux BOJH. [IpojonbHbIe W ToIepedHble BOJHBL. J[MHA BOJHBI U CKOPOCTH €&
pacnpoctpaHeHusi. MeXaHn4eCKHUE BOJIHBI B TBEPAOM TENE, CEHCMHUYECKHUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Jlemoncmpayuu
Habnronenue koneOaHuil Tes o 1eHCTBUEM CHIIBI TSHKECTH U CHIIBIL YIIPYTOCTH.
Habmtonenue koneOaHuil rpy3a Ha HUTH U Ha TIPY’KUHE.
HabnroneHne BBIHYKACHHBIX KOJIeOaHUI U pe30HaHCca.
Pacnipoctpanenue npo0IbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIN).

HaGnronenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI. AKYCTHYECKUN pe30HAHC.

Jlabopamophvie pabomul u onvimol
OnpeneneHne 9acToThl ¥ Mepro/ia KoeOaHui MaTeMaTHIeCKOro MasTHHKA.
OnpeneneHne 9acToThl ¥ Meproia KOJIeOaHUH MPYKUHHOTO MAassTHUKA
HccnenoBanue 3aBUCUMOCTH TEPHOA KOJICOaHUH TIOABEIICHHOTO K HUTH IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoAa KojeOaHU MPy>KMHHOTO MasiTHUKA OT MaccChl rpys3a.
[TpoBepka HE3aBUCHUMOCTH TIEpHOIa KOJIeOaHH rpy3a, TIOBEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpro/ia KoineOaHu MpyKMHHOTO MasiTHUKA OT
MacChl Tpy3a U )KECTKOCTH NMPYKUHBL. 3MepeHne ycKopeHusi CBOOOTHOTO TMaICHHUS.

Pa3nes 10. Di1eKTpOMarHuTHOe 1M0J1e M 3JIeKTPOMAarHUTHbIE BOJIHBI DJIEKTPOMAarHUTHOE TIOJIE.
3JI€KTpOMaFHI/ITHBI€ BoiHbl. CBolicTBa OJICKTPOMArdHMTHBIX BOJIH. IIxana OJICKTPOMAriMuTHBIX BOJIH.
Hcnonp30BaHne 3JIEKTPOMAarHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.

DnekTpoMarauTHas mpupojaa ceeta. CKopocTh cBeTa. BoiHOBEBIE CBOICTBA CBETA.

Llemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX  BOJIH. BomnHoBbIe
CBOIICTBA CBeTA.

Jlabopamophvie pabomvul u onvimol
N3ydyeHne CBONCTB 3NIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIbHOTO Tenedona. Pazmen 11.

CBeToBbBIC AABJICHUA

JlyueBast monenb cBeta. Mictounnku cBera. [IpsamonnHelHOe pacipOCTpaHEHUE CBETA. 3aTMEHHUS
Connua n Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpayKEHUS CBETA.

[Ipenomnenne cBera. 3akoH mpesnomieHus ceera. [lomHoe BHYTPEHHEE OTpakKCHUE
cBeta. Mcronb3oBaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nyded B nuH3e. OnTHueckas cuctema ¢oroarmapara, MUKPOCKONA U TEJIEeCKOma.
I'ma3 kak ontuueckas cucteMa. bIIM30pyKOCTh U JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. OmbiTel HproToHa. CrokeHHE CHEKTPAlbHBIX IIBETOB.

Hucnepcus csera. [Jemoncmpayuu
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[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuyenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

OnTruyeckuii CBETOBO/I.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ei B pacCeuBaroIEen JTUH3E.

[Tonydenune n300paxeHuii ¢ TOMOIIbIO JINH3.

[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mopens rnasa.

Paznoxenne 6e10ro cBeTa B CIIEKT.

[Tonyuenune 6en0ro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamophvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH yrijia OTpaxX€Husd CBETOBOI'O Jiyda OT yIJia IIaJCHUs.

N3ydeHne xapakTepuCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBaHue 3aBUCUMOCTHU yriia npejaoMIICHHA CBECTOBOI'O Jiyda OT yIJla IMaJACHUS HA I'PAHUIIC

«BO3AYX—CTCKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OmnBITHI IO PA3JI0KEHUIO OEJIOrO CBETA B CIEKTP.

OnbITEI IO BOCIIpHUATHUIO IBETA NTPECAMETOB IIPU UX Ha6J'IIO,I[CHI/II/I 4Cpe3 IBETOBLIC (I)I/IJ'IBTpBI.

Pa3znen 12. KBanToBble sIBJeHHS

OnbIThI Pe3ep(b0pna N IUJIaHCTapHasd MOJCJIb aToMa. Mogenp aTroma Eopa. I/ICHyCKaHI/Ie u

IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PagnoakTuBHOCTB. Anb(da-, 6eTa- 1 ramma-uznydenus. CTpoeHue aToMHOro siapa. HykinoHHas

MOJZIENIb aTOMHOTO sjpa. M3otonsl. PagunoaktuBHble npeBpamieHus. Ilepuon mosypacnana aTOMHBIX

ﬂﬂepHHC pCakunu. 3aKOHBI COXPAaHCHUA 3apda0BOIrO0 M MACCOBOI'O YHCEII. 3HCpFI/I$I CBA3U

CouHIia 1 3BE3]1.

ATOMHBIX AA€P. CBs3p Maccel U OHECPTHUH. PeaKHI/II/I CUHTE3a U ACIICHUA AOCP. UcTounukn OHEPruu

Hz[epHa;I OHCPICTHUKA. I[CflCTBHH paarnOaKTHBHBIX I/I3J'IyT-ICHI/II71 Ha JKHBBIC OPraHU3MBbI.

Jlemoncmpayuu

CrieKTphl U3JTydeHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyYHbIX I'a30B.

CnekTtp Bomopoaa.

Habmonienue TpekoB B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOUUX U3TYUECHUH.

Peructpanus uznydeHus: NpupoaHbIX MUHEPATIOB M MPOAYKTOB. JlabopamopHvlie pabomvl u

onvlmvl

HabntoneHune CrijionIHbIX ¥ TUHEHYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 poTOrpadusim).
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W3mepenune paanoakTUBHOTO (poHA.

IToBTOpHTEIBLHO-0000 AN MOLYIb

[ToBTOPUTENBEHO-0000IIAOIMNK MOAYJIb TpPEAHA3HAYCH I CHUCTEMATH3aluu U 0000IIeHUsS
IPEIMETHOTO COJEP/KAaHUS U OIbITa JESATEIbHOCTH, MPUOOPETEHHOrO MpU U3YyYEHMHM BCEro Kypca
¢u3uKy, a Takke A7 MOJATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY MO (QH3HKe s
00y4aromuxcsi, BBIOPABIINX 3TOT YU4EOHBIH MpeaMeT.

[Ipn n3yuyeHun JaHHOIO MOAYJS PEaIU3YIOTCS M CUCTEMATU3UPYIOTCS BUJBI EATEIbHOCTH, HA
OCHOBE KOTOpBIX OOECNEeYMBAETCS AOCTHXKEHHME IPEIMETHBIX W METANpPEIMETHBIX IUIAHUPYEMbIX
pe3yabTaToB 00y4YeHHs, (HOPMUPYETCS eCTECTBEHHO-HAy4YHas TPaMOTHOCTh: OCBOEHHE HAayYHBIX
METO/I0B UCCIIEZIOBAHUS SIBJICHUN MIPUPOJBI U TEXHUKHU, OBJIQJICHUE YMEHUSAMH OOBSICHATL (PU3NUECKHE
SBJICHUS, MpPHUMEHAS IMOJY4YeHHble 3HAHWSA, pElIaTh 3aJauyd, B TOM 4YHCJIE KAuyeCTBCHHbIE MU
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMNHMATBHO AEATEIBLHOCTHBIM XapakTep JaHHOTO pasjiesia peaau3yercs 3a cYE€T TOro, 4ro
oOyuaroluecs BBIIOIHSIOT 3aaH1sI, B KOTOPBIX UM MpEAJIaraeTcs:

Ha OCHOBE TOJTYYECHHBIX 3HAHUN PAaCIO3HABATh M HAYYHO OOBICHATH (PU3UUECKUE
ABJICHUS B OKPY)KAIOLIEHM IPUPOAE M ITOBCEJHEBHOM JKWU3HM; HCIOJI30BaTh HAy4HbIC METObI
UCCIeIoBaHusl (PU3MUECKUX SBJICHUH, B TOM YHCIIE
JUTSL TPOBEPKH THITOTE3 M MOTyYSHHUS TEOPETUYECKUX BBIBOJIOB; OOBSICHATH HAYUYHBIE OCHOBBI HanOoJee
BaXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTUH, HAIpUMEp, IPAKTUYECKOrO0 HCIOJIb30BaHUS
Pa3JIMYHBIX MCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILCHMS U COXPAHEHUsS BCEX M3BECTHBIX
BHJIOB DHEPTHH.
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2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuyeHue Gu3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HANpaBJICHO HA JOCTHIKECHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3VYJIbTATHI

B pesynbrare uzyueHust pU3MKN Ha ypOBHE OCHOBHOT'O 00111eTr0 00pa3oBaHusl y o0ydaromerocs OyayTt
c(hOopMHUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3yNIbTaThl B YaCTH: 1) MaTPUOTUYECKOTO BOCIIUTAHUS:
IIPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOU

buznyecKoil HayKu; IEHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSIM POCCHUICKUX YUEHBIX-(DU3HUKOB;

2) rpaXJaHCKOTO U TyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUHU OOIIECTBEHHO-3HAYMMBIX M 3TUYECKUX MPOOIIEM,
CBSI3aHHBIX C TPAKTHYECKUM NPUMEHEHHEM JOCTIDKEHHH (H3MKH, OCO3HAaHWE BaXHOCTH
MOPaTbHO-3THUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YYEHOTO; 3) 3CTETUUECKOTO BOCIIUTAHUSA:
BOCIIPHSITHE 3CTETHUECKUX KadecTB (PU3NIECKON HAyKH: €€ TapMOHHYHOTO

MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH; 4) IEHHOCTH HAYYHOT'O MMO3HAHUS:

0CO3HaHMWe LLeHHOCTU GU3NYECKOI HAYKM KaK MOLLHOTO MHCTPYMEHTA NO3HaHUA MUPa, OCHOBbI Pa3BUTUA
TEXHONOTMI, BaXKHelLWe coCTaBNAOWEN KyNbTypbl; Pa3sBuUTMe Hay4HOW Nt0B03HATENbHOCTH, MHTepeca K
MCCNeA0BaTEIbCKON AeATeNbHOCTH; 5) popMUPOBAHUA KYbTYPbl 340POBbA U 3IMOLLMOHANLHOTO
6narononyums: ocosHaHue LLeHHOCTH 6esonacHoro o6pasa XKu3Hu B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, B&XKHOCTHU MPaBUJI O€3011aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, Ha JA0pOrax, ¢
AIIEKTPUUYECKUM U TETJIOBBIM 000pPY/IOBAaHUEM B IOMAITHUX YCIOBHSIX; COPMHPOBAHHOCTH HaBBIKA
peduexcun, mMpu3HaHUE CBOETO MpaBa Ha OMINOKY U

TaKOT0 K€ MpaBa y IPYroro 4eJoBeKa; 6) TpyI0BOTO BOCIIUTAHMUS:

AKTUBHOE y4acTHE B PEILIEHUH MTPAKTUYECKHX 33/1a4 (B paMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aIiy, TOPOAa, Kpast) TEXHOJIOTHYECKON M COMAIBHON HANPaBJICHHOCTH, TPEOYIOIUX B TOM
quciae U GU3NIECKUX 3HAHUM; MHTEpeC K MPaKTHUYECKOMY U3YUYEHHUIO Ipodeccui, CBA3aHHBIX C
(buzuKoI;

7) DKOJIOTHYECKOTO BOCTIUTAHHS:

OpHUEHTAIUs Ha IPUMEHEeHNEe PU3NYECKUX 3HAHUH JUTsl peIIeH s 3a/1a4 B 00JIaCTH

OKpY’Kalolled cpejbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKH MX BO3MOMKHBIX IOCHEACTBUHM JUIs
OKpYKalomie cpellbl; OCO3HAHHME TII00ATBHOTO XapakTepa HSKOJIOTHYECKHX MTpoOJIeM M MyTed HuX
peeHus; 8) aganTaluy K U3MEHSIOMIUMCS YCIOBHUAM COLMAIBHON U TPUPOTHON CpeIbl:

NnoTPeOHOCTH BO B3aUMOJICHCTBUH TIPU BBHITIOJTHEHNUH MCCIIEIOBAHNHN U TPOSKTOB

¢u3nUecKoil HarpaBIE€HHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM JPYTHX; TOBBIIIEHHE YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTHUYECKYIO JesITeIbHOCTh; TIOTPEOHOCTh B (POPMHUPOBAHNHU HOBBIX 3HAHHUH,
B TOM uucie GopMyIHpoBaTh UIEH,

MOHATHUS, TUMOTE3bl O (UBMYECKUX OOBEKTaX W SBICHHUAX; OCO3HAHHE Ie(PUIMTOB COOCTBEHHBIX
3HaHUH U KOMIIETEHTHOCTE! B 00JIaCTH

(GU3UKHY; TUITAHKPOBAHNE CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUI; CTPEMIICHHE
aHAJTM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOBI, 00IIECTBA U

HKOHOMHKH, B TOM YHUCIIE C UCTIOIh30BaHNEM (U3NIECKUX 3HAHUI, OIIEHKA CBOMX JIEHCTBUH C yUETOM
BIIMSIHUS Ha OKPY’KAIOLIYIO CPEy, BO3MOKHBIX

IJ100abHBIX TOCIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI
B pesynbTare ocBoeHHs TporpaMMbl TO (U3UKE HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs Y
obyuwaromerocss  Oyayr  copMUpOBaHBI ~ METalpeIMETHbHIC pe3yabTaThl,  BKJIIOYAIOIINE

15



OenepanbHas padouas mporpamMma | @usuka. 7-9 kinaccel (0a30BbIi YPOBEHD)

MO3HABATE/IbHBIC YHUBEpPCAIbHBIC YUCOHBIC NEHCTBUS, KOMMYHHKATUBHBIC YHUBEPCAIBbHBIE YYCOHBIC
NEICTBUS, PEryISTUBHbIC YHUBEPCAIbHbBIC YUeOHbIE ICHCTBUSI.

[To3HaBaTeIbHBIC YHUBEPCAIIbHBIC YUeOHbIC ACHCTBHUSA ba3oBbie JJOoruveckue JIeHCTBU:

BBISIBJISITH W XapaKTEPHU30BAaTh CYIIECTBEHHBIC TPU3HAKKM OOBEKTOB (SBIICHWI); YCTaHABIIMBATH

CYIIECTBCHHBIN TPU3HAK KJIaCCH(PHUKAIIUN, OCHOBAHHUS

JUIsE 0000IIEHNST W CPaBHEHUS, BBISBISATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPHUBAEMBIX

dakTax, JTaHHBIX

¥ HAOTIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHUSIM; BBISBIISATH IPUIMHHO-CIICICTBEHHBIC CBS3H

IIPH U3YYEeHUU (PU3NYCCKUX SBJICHHM U MPOILIECCOB, JCNIaTh BHIBOABI C UCIOJIb30BAHUEM JICAYKTHBHBIX

U HWHIYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBS3SX (DM3MUECKUX BEIUYHH,

CaMOCTOSITEIIbHO BBIOMPATh CIIOCOO pelIeHUs] yu4eOHOM (U3NUeCcKoil 3a1a4n (CpaBHEHUE HECKOIBKUX

BapHAHTOB pEUICHHS, BBHIOOpP HamOoJee MOAXOANICTO C YYETOM CaMOCTOSITEILHO BBIICICHHBIX

KPUTEPHUEB).

Ba3oBrle ncciienoBaTenbCKue ACHCTBHUS:

UCIIOJIB30BaTh  BOMPOCHI KaK HCCIIEOBATEIIbCKUA HMHCTPYMEHT TO3HAHUS; MPOBOJUTH IO

CaMOCTOSITEIIEHO COCTABJICHHOMY TUIAHY OITBIT, HECIIOXKHBIN

(bU3HYECKUI IKCIIEPUMEHT, HEOOJIBbIIOE HCCIICIOBAaHNEe (PU3UYCCKOro SBJICHHS, OILICHWBATh Ha

MPUMEHUMOCTH B JIOCTOBEPHOCTH HH(POPMAIIHIO, IIOTYICHHYIO B X0OJIe

UCCIIC/IOBAHHST WJIM DKCIICPUMEHTA; CaMOCTOSITEIIbHO (OPMYJIMPOBAaTh OOOOLICHHS W BBIBOJBI O

pe3yibTaram

POBEAEHHOIO HAOJIOJICHUS, OIIBITA, HCCJICIOBAHUS; IPOTHO3UPOBATh BO3MOXKHOC JaJIbHEHIIICE

pa3zBuTHE (U3UYECKUX IMPOIECCOB, a TAKXKE BBIIBUTATH MPEIIOJIOKEHUS 00 MX Pa3BUTHHA B HOBBIX

YCIOBUSX U KOHTeKcTaX. PaboTa ¢ nundopmanmeii:

MPUMEHSTH Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIIPOCHI ITPH ITOUCKE

1 oTOope HH(OPMAIH UITH TaHHBIX C YYETOM MPEeUI0KEHHON ydeOHOM PU3nUYecKoi 3a1aui;
aHAJTM3UPOBATH, CUCTEMAaTH3UPOBATh H WHTEPIPETHPOBATh  WH(DOPMAIIHIO

pa3MYHBIX BUJAOB U (OpPM TMPENCTaBICHHS; CAMOCTOSATEIHHO BHIOMpATh ONTUMAIBHYIO (GOpMy

Mpe/CTaBICHUS HWHQOpPMAMM W WUTIOCTPUPOBATH pEMIacMble 3aJa4d  HECJIOKHBIMH CXEMaMH,

JuarpaMMamu, HHOUM rpaduKoil U uX KOMOUHAITUSMH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHBIE YUeOHbIE TEHCTBUS:

B X0JI¢ 00CYXJeHus1 yueOHOro Marepuaia, pe3yabTaToOB JIA0OPATOPHBIX pabOT M MPOEKTOB 3a7aBaTh
BOIPOCHI IO CYIIECTBY 00CYK/1aeMOI TeMbI U BbICKA3bIBaTh HJEU, HAIICJIEHHBIC HA PEIICHUE 3aJaul U
MoJI/IepKaHue OJIaroXKeJIaTeTbHOCTH OOIIEHUS; COTIOCTABIIATh CBOM CYXICHHS C CYXIACHHUSIMH JIPYTHX
Y4aCTHUKOB JHAJIOTa,

OOHapyXMBaTh pa3IMYMe W CXOACTBO TIO3MIIMI, BBIPAKATh CBOK TOYKY 3pPEHHUS B YCTHBIX H
MUCHPMEHHBIX TEKCTaX; MyOJMYHO MPEACTABNIATH PE3yIbTAaThl BHIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI

MIPH PEIICHUN KOHKPETHOW (DM3MUYECKOW MPOOJIIeMbI; MPUHUMATh I COBMECTHOH JEATSIBHOCTH,
OpPTaHHW30BBIBATH JACUCTBUA TO €€ IOCTIIKEHUIO: paclpelnesisTh POIU, OOCYX)AAaTh MPOIECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000IIAaTh MHEHHS HECKOJBKHX JIFOJCH; BBITIOJHATH CBOIO YaCTh
paboThl, JOCTUTAs KAUECTBEHHOTO PE3yNIbTaTa M0 CBOEMY

HAIPABJICHUIO ¥ KOOPJIUHHUPYSI CBOM JCHCTBHUS C JPYTUMH WICHAMH KOMAHJIbI; OIICHHBATh Ka4eCTBO
CBOETO BKJIa/Ia B OOIIUIT MPOAYKT MO KPUTEPHSIM,

CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynstuBHbIe yHUBEpCanbHbIC yueOHbIE AeiicTBUS CaMOOpraHu3aIus:

BBISIBJISTH MPOOJIEMbI B )KMU3HEHHBIX U YUEOHBIX CUTYAIHIX, TPEOYIOMNX

UL perieHus (pU3Mdeckux 3HAHWN; OPUEHTHUPOBATHCS B PA3NIMYHBIX MOJIXOAAX MPUHSATUS PEIICHUIN
(MHAMBUAYATBHOE,
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IPUHITHE PELICHUS B IPyIIe, IPUHATHE PELICHUM IPYIIOi); CaMOCTOATEIbHO COCTABIATh AJTOPUTM
pewieHuss (uU3MYECKOM 3aJaud MM IJJaHa MCCIEeNOBaHHUA C YYETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpejiaraeMble BApUaHThl PEIICHUH; AeIaTh BHIOOD U
OpaTbh OTBETCTBEHHOCTb 3a PELICHMUE.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN UHTEIIEKT:

JlaBaTh aJeKBAaTHYIO OLIEHKY CUTyallUM W IpeJylaraTh IJIaH €€ HW3MEHEHMs; OOBACHATh IPUYMHBI
JOCTUXKEHUS (HEJOCTUKEHUS) PE3YJIbTAaTOB JIEATEIbHOCTH,

JlaBaTh OLICHKY NPUOOPETEHHOMY OMBITY; BHOCUTh KOPPEKTUBBI B I€ATEILHOCTD (B TOM YHUCIIE B XOJ
BBIMOJIHEHUST (DU3NYECKOTO HCCICAOBAHHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHMBIIUXCA CUTYyallMil, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPYJHOCTEH; OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM.

CTaBUTb ce0s1 Ha MECTO IPYroro 4ejaoBeKa B XOJI€ CIOpa WK AUCKYCCUU

Ha HAay4YHYIO TE€MY, IOHMMaTb MOTHMBBI, HAMEPEHHs W JIOTMKY JIPYroro. Ipu3HaBaTb CBOE IPAaBO Ha
OLIMOKY MpH pelieHuH (Ppru3nyecKux 3a1a4 Uim

B YTBEPKJICHHSIX HAa Hay4YHbIC TEMBI M TAKOE K€ IIPaBO IPYyroro.

I[MPEAMETHBIE PE3VYJIBTATHI

K koHny oOydeHus B 7 kjacce HpeAMETHbIE pe3yjbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHA: (PU3UYECKUE U XUMHUYECKUE SIBIICHUs, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIb,
TUIOTE3a, €IMHUIBl (U3UYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BEILIECTBa
(TBEpIOE, KHUJAKOE, Ta3000pa3HOE), MEXaHUYECKOe JIBUKEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOACHCTBYMOMmAs cuil, aedopmamus (ympyras, IUIacTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/Ibl; pa3nuyarh sBIeHUs (qUQQy3us, TEIIOBOE IBUKEHUE YaCTHIL
BEILIECTBA,

paBHOMEpPHOE IBW)XCHHME, HEPABHOMEPHOE [BHKEHUE, WHEPLMs, B3aUMOACHCTBHE TEJ, PABHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OChbIO BpallleHMs, Nepeiadya JaBlIeHUs TBEPABIMU TEIaMHU, KUJIKOCTIMU
U rasamu, atMoc(epHOe [aBlIeHHE, IUIaBaHHE Tell, MpPEeBpallleHHs MEXaHHYeCKOH »Hepruu) mo
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE
SBJICHHUE; PACIIO3HABATH MPOSIBIIEHNE N3YUYEHHBIX (PU3MUECKHUX SBICHUHN B OKPYKAIOILIEM

MUpE, B TOM 4Hciie GU3NYECKUe SBJICHUS B IPUPOJIE: IPUMEPHI ABMKEHHUS C Pa3IMUYHBIMU CKOPOCTIMHU
B KMBOW M HEXXUBOM NMpHpOJIE, 1eHCTBUE CUIIbI TPEHHSI B TIPUPOJE U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO
JaBJICHUsI Ha JKUBOI OpraHu3M, IJIaBaHUE PBIO, pplyard B TEJE YeJIOBEKa, MPU 3TOM IEPEBOJUTH
NPaKTUYECKYI0 3aJady B y4eOHYIO, BBIJIENATH CYLIECTBEHHBIE CBOICTBA (IIpHU3HAKH) (PU3MUECKUX
SBJICHUM; OMNMCHIBATh W3YYEHHbIE CBOICTBA Tel U (PU3NYECKUE SIBICHMS, HCIONb3yd (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSISI CKOPOCTh, CHIIA
YIPYroCTH, CUIa TSKECTH, BEC Tella, CHUIa TPEHWUs, JaBieHHE (TBEPAOro Tena, KMIKOCTH, rasa),
BBITAJIKMBAIOINAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTh, IIEYO CHIIbI, MOMEHT CUJIbI, KO3 duimeHt
MOJIE3HOTO JEMCTBHSI MEXaHU3MOB, KHHETHYECKas M IOTEHIHallbHas HHEpPrus), MpH OIMNHUCAHUHU
NPaBUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUEHUS M €IMHUIIBI
bu3NYECKUX BEIMYMH, HAXOIUTh (QOPMYJbl, CBSA3BIBAIOIIME JAHHYI (U3MYECKYI0 BEIMYUHY C
JPYTUMH  BEJIMYMHAMM, CTPOUTh TpauKH M3YHYEHHBIX 3aBUCHUMOCTEH (U3UYECKUX BEIHYUH,
XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SBJICHUS U MPOLIECCHI, UCIONb3YS

IIpaBWiIa CIIOKEHHs Cuil (BOOJIb OJHOW mpsimMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBUIO paBHOBecHs pblyara (OJ0Ka), «30JI0TO€ TPAaBUIO» MEXaHHMKH, 3aKOH COXPaHEHHs
MEXaHUYECKOW PHEpPTruu, NpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCBHIBATh €ro
MaTeMaTHYeCKOE BbIpaXKEHUE; OOBACHATh (PU3MYECKHE SBICHMS, IPOLECCHl U CBOMICTBA TEl, B TOM
qucie u

B KOHTEKCTE CUTyallUl MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh IPUUMHHO-CIIEICTBCHHbIE
CBSI3U, CTPOUTH OOBSACHEHHE M3 1—2 JIOTMYEeCKHX LIaroB ¢ OMOpod Ha |—2 M3y4eHHBIX CBOMCTBA
¢bu3nyeckux sBIECHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH; pellaTh pacyEéTHbIE 3a1auu B 1-2
JeMCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIHM3a
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YCIIOBHS 3aJlaydl 3alMCBIBaTh KPATKOE YCIOBHE, MOJCTABIATH (PU3NUYECKUE BEITUYMHBI B (POPMYIBI U
IPOBOJUTH PAcyY€Thl, HAXOAUTh CIIPABOYHbIC JaHHbIE, HEOOXOAMMBIE JUUIsl pEeIleHHs 3a/1a4, OLEHUBATh
PEATMCTUYHOCTh TOJYYCHHOW (U3MYECKON BEIMYMHBI; PACIO3HABATH MPOOJIEMBI, KOTOPBIE MOXKHO
pelUTh MPU HNOMOIIM (PU3MUECKUX METOAOB, B ONMCAHUM HCCIIECAOBAHUS BBLAEIATH IPOBEPIEMOE
IPEIOJIOKEHNE (TUIOTE3Y), pa3ndyaTb U HMHTEPIPETUPOBATH IOIYYEHHBIN pE3yJbTaT, HaXOAMUTH
OLIMOKM B XOJI€ OIIBITA, JeJIaTh BBIBOJBI [0 €0 pe3yibTaTaM; MPOBOJUTH OIBITHI MO HAOJIIOJIECHHIO
(bu3nUecKuX SBICHUH WIN PU3NIECKUX
CBOMCTB TesI: (OpMyJIHMpOBaTh NpOBEpsAEMble MPEINOIOKEHUs, COOMpPaTh YCTAaHOBKY u3
NPEIOKEHHOTO 00OpYIOBaHUs, 3alMChIBATh XOJ ONbITa M (POPMYIHMPOBATH BBIBOJBI, BBIOIHATH
IpsMble U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CUIIbI
U TeMIepaTypbl C HCIOJIb30BAaHUEM aHAJOTOBBIX M LU(POBBIX MPHOOPOB, 3aMHCHIBATh MOKAa3aHUS
npubOpoB ¢ yu€TOM 3aJaHHOM abCONIOTHOW MOIrPEIIHOCTH H3MEPEHH; MPOBOJIUTH HCCIIEOBAaHUE
3aBUCUMOCTH OJHOM (DU3MUECKOM BEIUYMHBI OT JAPYroM C HCIHOJB30BaHUEM IMPSMBIX H3MEpPEHUI
(3aBHCHMOCTH IYTH PaBHOMEPHO IBIIKYILETrOoCsl Tela OT BPEMEHHU [BM)KECHUS Teja, CHJIbl TPEHUs
CKOJIBXKECHHUS OT BEca Tella, KauecTBa 00paObOTKH MOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IUIOUIAIA CONPUKOCHOBEHMSI TE€JI, CHJIbl YIPYIOCTH OT YAJMHEHUS NPYKUHBI, BBITAJIKUBAIOIIEH CHJIbI
0T 00b&Ma NOTrPYKEHHON YacTH Tella U OT IUIOTHOCTH XHJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH
TeJa, OT INIyOWHBI, HA KOTOPYIO MOIPY>KEHO TeJOo, YCIOBUH IJIaBaHMUs Tell, YCIOBHHM PaBHOBECHS
ppiyara u OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHUHM YYE€OHOTO HCCIEIOBAHUS, COOMPATh YCTAaHOBKY H
BBITOJIHATh U3MEPEHHUS, CIIEYysl IPEAJIOKEHHOMY  ILIAHY, (buKcupoBaTh pe3yabTAThI
MOJyYEHHOH 3aBHUCHUMOCTH (PM3NYECKHUX BEJMYMH B BUJIC IPEIOKEHHBIX TaOJIHII U TPapHKOB,
JienaTh BBIBOABI IO pe3yibTaTaM MCCIIEJOBAHUS; MPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (U3NYECKUX
BEJIMYMH (TUIOTHOCTH BEIIECTBA
JKUIKOCTU U TBEPAOIO Teja, CHUJla TPEHMS CKOJIBKEHMs, NaBICHUE BO3]yXa, BBITAJIKMUBAIOIIAsA CHUIIA,
NEeHCTByIONIasl Ha MOTPYXKEHHOE B KUJIKOCTh TENIO, KOI(PQPHUIMEHT IOJIE3HOrO JEHCTBUS IMPOCTHIX
MEXaHU3MOB), cJelys NpPeJIO)KEHHOH MHCTPYKIMHM: NpU BBINOJHEHUH W3MEpPEeHHH cobuparthb
HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHHME HCKOMOM BEJIMYMHBI, COOMIOJATh MpaBuia
TEXHUKU 0€30MaCHOCTH IpHU paboTe ¢ 1abopaToOpHbIM
000py/0BaHUEM; YKa3blBaTh MNPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIUECs] COCY/Ibl, OapoOMeTp, phlyar, MOABMKHBIA U HETOJBUKHBIHI
0JIOK, HaKJIOHHAs IUIOCKOCTh; XapaKTepH30BaTh MNPUHIUMBI JEHCTBUS M3YyYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX oOmucaHus (B TOM 4YHCIE: MOAIIMUIHUKH, YCTPOMCTBO
BOJIONIPOBOZA, THMJIPABIMYECKUI IIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp),
UCTONB3Yysl 3HaHMS O CBOMCTBaX (DM3MYECKUX SBICHMM U HeoOXoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH; TPUBOAUTH NPUMEPHl (HAXOAUTH HH(AOPMALMIO O TMPUMEPAX) MPAKTHUECKOTO
UCITOJIb30BaHUS (PM3MUECKUX 3HAHUM B MOBCEAHEBHOM XU3HU JUId oOecriedeHHus Oe30MacHOCTH MpU
oOpaileHnn ¢ nNpubopaMu U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3/0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEJCHHUS B OKpPYXKAIOLIEH cpezae; OCYLIECTBIATh OTOOp HCTOYHHKOB
uH(popmanuu B IHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM ITOMCKOBBIM 3aIlpOCOM, HA OCHOBE MMEIOILIUXCS 3HAHUW U IIYTEM CPaBHEHUs pPa3IMYHBIX
UCTOYHUKOB BBIIEIATh HMH(OpMaIMIO, KOTOpas SBJSETCS TNPOTUBOPEUMBOM MM MOMKET OBITh

HEJIOCTOBEPHOMW; UCITOJIb30BATh MpU  BBHIMOJTHEHUH YYE€OHBIX 3alaHui
Hay4IHO-TIOMYJISIPHYIO JIMTEPATypy (U3UYECKOTO COJACpNKAHUS, CIPABOYHBIC MaTEpPHAIbI,
pecypcel cety IHTEpHET,  BIaneTh npuéMamMu  KOHCIEKTUPOBAHUs TEKCTa,

npeoOpazoBanusi WH(pOpMANMM W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; CO3/1aBaTh
CO6CTB€HHBIC KpaTKUC MUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH Ha OCHOBC
2-3 UCTOYHUKOB MH(pOpMaIuu (HU3UIECKOTO COJEPKAHMs, B TOM YHCIE MyOJIMYHO ACNIaTh KpaTKUE
cooOImIeHNns O pe3ynbTaTax IPOEKTOB WM YYEeOHBIX HCCIIEeIOBaHUH, IIpU 3TOM TIPaMOTHO
UCTIOJIB30BaTh HW3YUYCHHBIH TOHATHHHBIA ammapaT Kypca (QHU3WKH, CONPOBOXKIATH BBICTYILICHHUE
Ipe3eHTAlMeN; TIPU BBIOJHEHUN y4eOHBIX NMPOEKTOB U UCCIEIOBAHUNA pacHpeensTh 00s3aHHOCTH B
TpyIIe B COOTBETCTBUH C IOCTABJICHHBIMU 3aJjauyaMH, CJICIUTHh 32 BBITIOJHEHUEM IUIaHA JCHCTBUH,
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aJICKBATHO OLICHUBATH COOCTBEHHBII BKJIaZd B ACATCIIbHOCTD I'PYIIIIbI, BBICTPANMBATh KOMMYHUKATHBHOC
B3aHMOHeﬁCTBHC, YUUTBIBAsA MHCHUEC OKPYXKarOIIUX.

K koHIy oOyueHuss B 8 kiacce MmpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXKaTb
Cc(OPMUPOBAHHOCTH Y 00YYAIOLIMXCS YMCHHIA:

UCIIOJIb30BaTh IOHSTHS: Macca W pa3Mepbl MOJICKYJN, TEIUIOBOE JBIKCHHE aTOMOB W MOJICKYI,
arperatHblC COCTOAHHMA BCIICCTBA, KPUCTAJUIMYCCKUEC U aMOp(bHLIe TCIa, HaCBIH.[eHHbeI u
HCHACBIIICHHBIN 1ap, BIXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPECHHsISI SHEPIUsl, TEIUIOBOW JIBUraTellb,
DJIEMEHTAPHBIA JJICKTPHUYCCKUU 3apsijl, JJICKTPUYECKOE I0Jie, TIPOBOJHUKH W JAHMAJICKTPHUKH,
HOCTOSIHHBIA DJICKTPUYECKHH TOK, MAarHUTHOE IIOJIC; PAa3M4aTh SBJICHHS (TEIUIOBOE PACIIMPEHHE U
cKaTue, TeIionepeaya, TerIoBoe

paBHOBecHe, CMayMBaHWC, KAaNWULSIPHBIC SIBJICHHS, KCHOAPCHHE, KOHJCHCAIMS, IUIABJICHHE,
KpucTtauim3anus (OTBEpACBaHUE), KWUIICHHE, Temionepenaya (TEIUIONpPOBOJAHOCTh, KOHBEKIIUS,
U3JIy4CHHE), JICKTPHU3ALHs Tell, B3aUMO/ICHCTBHIE 3apsi0B, JCUCTBUS 3JICKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHCEC, B3aHMOHeﬁCTBHe MarduToB, [[eflCTBHe MAarouMTHOIO II0JI1 Ha IMPOBOAHHMK C TOKOM,
JNIEKTPOMATHUTHAS WHIYKIHs) [0 ONHCAHHUI0 HMX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX  JAHHOC (bI/I?;I/ILIeCKOC SIBJICHHUC, paciio3HaBaThb IMPOABJICHUC  H3YUCHHBIX
(pHU3UYECKHX SBJICHUI B OKPY)KAIOIIEM

MHPE, B TOM YHUCIIC (1)I/I3I/I‘~I€CKI/I€ SABJICHUSA B HPHUPOAC: MOBCPXHOCTHOC HATAKCHUC WM KAIIUJIJISAPHBIC
SIBJICHUSI B NPHUPOZE, KPUCTAIUIBI B mpupoje, niinydeHne CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, UWHEs, CHEra, OJIIEKTPHYECKHE SBICHUS B aTMmocdepe,
JJIEKTPUYECTBO JKMBBIX OPTaHM3MOB, MAarHUTHOE TOJe 3eMiH, Apei( IOI0COB, POJIb MAarHUTHOTO
IoJid 1Jid KHU3HH Ha 3CMJIG, MMOJIAPHOC CHAHHC, IIPpU 3TOM IICPCBOAUTHL IMPAKTHYCCKYIO 3ada4y B
yueOHYI0, BBIIETATD

CYILIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3NYECKUX SIBJICHUM; ONMUCHIBATH MU3yYEHHBIE CBOMCTBA TEN U
(dusnyeckue SBICHUS, HUCIONB3YyS (U3UUECKHE BEIHMUYUHBI (TeMIeparypa, BHYTPEHHSS SHEPrus,
KOJMYCCTBO TCIJIOTHI, YACIbHAA TEIJIOEMKOCTh BCIICCTBA, YJCJIbHAA TCIJIOTA IIABJICHUA, YACIbHAs
TEIJIOTa MapooOpa30BaHMus, YAEIbHAs TEIIOTa CrOPAaHUs TOIUIMBA, KOA(P(UIIMEHT MMOIE3HOTO JeHCTBHS
TEIJIOBOW MAIIMHBI, OTHOCHTENIbHAS BJIAXHOCTh BO3[yXa, OJICKTPUYCCKUN 3apsj, CHIa TOKa,
ANIEKTPUYECKOE HANpsHKEHUE, CONPOTUBIICHHE NPOBOJHUKA, YEIbHOE COMPOTHBICHUE BELIECTBA,
paboTa M MOIIHOCTh 3JEKTPHYECKOTO TOKA), MPH OMHUCAHWHM IMPABUIBHO TPAKTOBaTh (DU3MYECKUIT
CMBICTT HCIOJIB3YeMBIX BEIMYHH, OOO3HAYCHUS M EIUHHIBI (U3HMYECKUX BEIWYHMH, HAXOIUThH
(GopMyIIbl, CBSI3bIBAIOIINE TaHHYIO (PM3MUYECKYIO BETMYMHY C IPYTUMHU BEIMYUHAMU, CTPOUTH TpapuKu
U3y4YCHHBIX 3aBUCHMOCTEH (PU3NUECKHUX BEITHYHH;

XapaKTEpHU30BaATh CBOMCTBA TCI, q)HSHLIeCKI/Ie SABJICHUA U IMPOLECCHI, UCITOJIb3YsA OCHOBHBLIC ITOJIOXKCHUSA
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH CTPOCHHUS BEUIECTBA, NPUHIMI CYNEPIO3MINU MoJiei (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHWs 3apsjia, 3akoH OMa Jursi ydacTka IenH, 3aKoH J[oyms—
JleHnia, 3aKOH COXpAHEHUWS OSHEPIWH, NpPU ITOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
3alMUCbIBATh €TI0 MAaTEMATHYCCKOC BBIPAKCHUC, 00BIACHITH (1)I/I3I/I‘ICCKI/IG ImponecCol 1 CBOICTBa TCJI, B
TOM YHUCIIE U B KOHTEKCTE

CI/ITyaHI/II\/'I MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa: BBIABIIATHL HNPUYWMHHO- CIICACTBCHHBLIC CBA3H,
CTPOUTH OOBSACHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOM Ha 1—2 M3y4EHHBIX CBOMCTBA (pU3MYECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIH

3aKOHOMEPHOCTEH; pemarh pacu€THhIe 3alaud B 2—3 JEHCTBUS, WCIONB3ys 3aKOHBI U (opMyIIbl,
CBA3BIBAIOIIINEC (1)I/I3I/I‘-IGCKI/IC BCJIMYMHBI: HAa OCHOBC aHAJIM3a YCJIOBHUA 3aJadd 3allMChIBATH KPATKOC
YCJIOBUC, BBIABJIIATH HCAOCTATOK IMOAHHBIX Jid PCHICHUA 3a4advu, BBIGI/IpaTB 3aKOHBI H (1)0pMy.HI>I,
HeoOXomuMbIe JUIsi €€ peIICHHs, NPOBOIUTH pacdy€Thl W CPaBHHUBATh IIOJyYEHHOE 3HAYCHUC
(I)I/I?)I/I‘-IGCI(Oﬁ BCJIIMYUHBI C U3BCCTHBIMH NAHHBIMU; PACIIO3HABATH HpO6HeMBI, KOTOPLBIC MOKHO PCIINUTH
npy noMou (HU3MYECKUX METOIOB, HCIIONB3Ysl ONMMCAHHWE HCCICIOBAaHHS, BBLICISATH MPOBEPSIEMOC
MMPCAIIOJIOXKCHUC, OLCHUBATH MNPAaBUIIBHOCTL HOpPsAAKA MNPOBCACHUA HCCICOAOBAHHA, NCIIATh BLIBOIbBI,
IPOBOJHUTH OMBITHl 110 HAOTIOJCHUIO (U3NYECKUX SIBICHUA WM (U3MYECKHX CBOWCTB Tel
(KanwIIsipHBIE SBJICHUS, 3aBUCUMOCTh JABJICHHS BO3/yXa OT €ro o0bEMa, TemrepaTypbl, CKOPOCTH
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Ipolecca OCTBIBAHHWS W HarpeBaHMsl INpU M3JIYYEHHU OT I[BETa M3JIydarolled (IOIJIOMIAoLIEi)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHUs] BOJbl OT TEMIIEPATYPhl KUJIKOCTU U IUIOAAN €€ MOBEPXHOCTH,
NIEKTpU3aLKg TeJl U B3aUMOJAEWUCTBUE DJIEKTPUUECKUX 3apsA0B, B3aUMOJAECHWCTBHE IIOCTOSHHBIX
MarHuTOB, BU3yaJIU3allksl MarHUTHBIX I10JIEH MOCTOSIHHBIX MarHUTOB, AEUCTBHS MarHUTHOTO MOJIS HA
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBUIATENsl IOCTOSHHOIO TOKA):
(GopMynupoBaTh NpOBEpPsAEMbIE IMPEANOIOKEHUS, COOMpaTh YCTAHOBKY U3  IPEIJIOKEHHOIO
000pyI0BaHUs, ONMUCHIBATH XOJ OMbITA M (POPMYIHPOBATH BBHIBOJIBI; BBIOIHATH HPSIMBIE U3MEPEHHS
TeMIIepaTypbl, OTHOCUTEIbHON BIIAXXHOCTH BO3/yXa, CHJIbl TOKAa, HAIPSKEHHUsS C HCIOJIb30BAHUEM
AQHAJIOTOBBIX MPUOOPOB M AATYMKOB (PM3WYECKHX BEIMYWH, CPABHUBATH PE3yJbTATHl M3MEPEHHUU C
y4€TOM 3aJaHHOM aOCOJIIOTHOW IOTPELIHOCTH; MPOBOAMTH HCCIIEAOBAaHUE 3aBUCHUMOCTH OIHOM
(bU3HYECKON BETMYMHBI OT APYTOi

C UCIIOJIb30BAaHUEM IMPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIIEHUS MPOBOJHUKA OT €ro JUIMHBI,
IUIOLIA/IM MONEPEYHOr0 CEYEHUsI U YAEIBbHOTO CONPOTHUBIICHUS BEILIECTBA IPOBOJHUKA, CHUJIbI TOKA,
UAYILIEro yepe3 MPOBOJHUK, OT HANPSIKEHHUS Ha MPOBOJHHUKE, UCCIIEAOBAaHHE IOCIEI0BATEIBHOTO U
NapajyieIbHOTO COCTUHEHWH MPOBOIHHUKOB): IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTaHOBKY W
BBINOJIHATh M3MEPEHMs, CIeAys NPEAJONKEHHOMY IUIaHy, (UKCHUpPOBAaTh pPe3y/lbTaThl IHOJIYYEHHOM
3aBHCHUMOCTH B BUI€ TAaOIHIl U rpa)MKOB, JIENIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIICIOBAaHUS; TIPOBOJUTH
KOCBEHHbIE M3MEpeHMs (PU3MUECKUX BEIMUYUH (yAeibHas TEIUIOEMKOCTh BEIIECTBA, COINPOTHUBIICHHE
NPOBOJHUKA, PadOTa W MOIIHOCTH 3JEKTPUYECKOTO TOKA): IUIAHHUPOBATH H3MEpPEHHs, COOHpaTh
9KCHEPUMEHTAJbHYI0 YCTaHOBKY, CJelys MpeUIoKEHHOM WHCTPYKLMU, M BBIUUCIATH 3HAuYEHUE
BEJIMYMHBI; COOIOAATH NPaBUIIa TEXHUKU 0€30IacHOCTH P padboTe ¢ 1abopaToOpHBIM
00OpyIOBaHUEM; XapaKTepU30BaTh IPUHIMIBI JCHCTBUS H3YUYEHHBIX HPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON Ha UX ONMHUCAHUS (B TOM YHCJIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETD, apoBast
TypOMHA, aMIepMeTp, BOJBTMETP, CYETUMK OJIEKTPUYECKOH SHEPruu, HIEKTPOOCBETHTEIbHbIE
npuOOpbl, HarpeBaTelbHbIE JJIEKTPONPUOOPHl  (IPUMEpPHI), INEKTPUUYECKUE IPEIOXpPaHUTENH,
3JIEKTPOMArHuUT, 3JEKTPOIBUraTeIb MOCTOSIHHOTO TOKA), UCHOJb3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUECKUX
ABJICHUN U HeoO0XoauMmble (U3NYECKHE 3aKOHOMEPHOCTH; paclo3HaBaThb HPOCTbIE TEXHUYECKUE
YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI

[0 CX€MaM U CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBII TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATEb BHYTPEHHETO CTOPAHHUs, JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBI DJIEKTPUUECKUX LIEeTIEN
C TIOCJIEI0BATENIbHBIM M MapajlieIbHbIM COEIUHEHUEM 3JIEMEHTOB, pPa3jinyasi yCJIOBHbIE 0003HAYEHUS
AJIEMEHTOB 3JIEKTPUYECKUX LENei; MpUBOAUTH MPUMEPHl (HAXOJUTh HHPOPMALHUIO O MpUMEpaXx)
IPAKTUYECKOTO HCIOJb30BaHUS (M3MUECKUX 3HAHUI B TOBCETHEBHOM JXU3HU i1 OOECIEeYeHMs
0€30IacCHOCTH IpU 00pallleHUH ¢ IPUOOPaMU U TEXHUUYECKUMH YCTPOMCTBaMU, COXPAaHEHUS 37]0POBbsI
U COOJIIOJIEHUsT HOPM SKOJOTMYECKOro IOBEJEHUS B OKpY’Kalollel cpeze; OCYHIECTBIATH MOUCK
uHpopManuu Gu3nUecKoro cojaepxanus B lHtepHere,

HAa OCHOBE HMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHHUS JIOMOJHUTENbHBIX HMCTOYHHUKOB BBIJIEISThH
UHPOPMaLINIO, KOTOpas ABJSETCS MPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOM; MCIIOIB30BATh
IPU BBINOJIHEHUH Y4YE€OHBIX 33/JlaHUN Hay4HO-TIONYJSPHYIO JIUTEPATYpy (PU3MUECKOro coaepiKaHwUs,
CIpaBOYHBIE MaTepHaibl, pecypchl ceT MHTepHeT, BiIaieTh NpUEMaMU KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBanrs HMHGOpPMALMKM W3 OJHOM 3HAKOBOM CHCTEMbI B JPYIyl0; CO3/JaBaThb COOCTBEHHBIE
NUCbMEHHBIE U KpaTKHE YCTHbIE cOOOIIeHus, 00001mas nHPOpMAIMIO U3 HECKOJIbKUX HMCTOYHHUKOB
(bu3NYECKOro CcoJepXKaHUs, B TOM 4YHCIe MYOJIMYHO MPEICTABIATH pPe3yJabTaThl MPOEKTHON WIH
UCCIIE/IOBATEIbCKON JIEATENbHOCTH, MPH 3TOM TI'PAMOTHO HCIOJB30BATh HM3YYEHHBIH HOHSATHIHBIN
anmapar Kypca (U3MKH, CONPOBOXKJATh BBICTYIUIEHHWE Mpe3eHTAlMel; MPHU BBITOJHEHUU Y4eOHBIX
IPOCKTOB M HCCIENOBAaHUN (PU3MYECKHX IMPOIECCOB pPACHpEnesaTh OOS3aHHOCTH B TpyHme B
COOTBETCTBUM C IIOCTaBJIEHHBIMU 3aJjayaMM, CJEIUTb 32 BBIIOJIHEHHWEM IUIaHA JACUCTBUH W
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHUBATb COOCTBEHHBIM BKJIAX B JEATEIHHOCTb TPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, IPOSBIIAA TOTOBHOCTh pa3peiiaTb KOHQIUKTHI.

K xonmy oOydeHus B 9 kiacce mpeAMETHbIE pe3yabTaTbl Ha 0a30BOM ypPOBHE JIOJKHBI OTpaXKaTh
c(hOpMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:

20



OenepanbHas padouas mporpamMma | @usuka. 7-9 kinaccel (0a30BbIi YPOBEHD)

UCIIOJIB30BaTh IIOHATHS: CHUCTEMa OTCYETA, MaTepuaibHas TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBMXEHHUd, Aedopmanus (ympyras, IUIacTUYEcKas), TPEHUE, LIEHTPOCTPEMUTEIIBHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3KH, MEHTpP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO, LEHTP TSHKECTH
TBEPJIOrO TeNa, PaBHOBECHE, MEXAHMUYECKUE KOJIeOaHUs M BOJHBI, 3BYK, HH(Pa3BYyK U YIbTPa3BYK,
AIIEKTPOMAarHUTHBIE BOJHBI, MIKAJa JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M AaJIbHO30PKOCTbD,
CHEKTphl HCIYCKaHUS M IMOIJIOIIEHUs, aibda-, OeTra- M TraMMa-H3JIydyeHUs, H30TOIIbl, sIepHast
DHEPreTHKA; pa3jndarh sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE INPSIMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE BHKEHUE, CBOOOIHOE MaJIeHUe TeJl, PABHOMEPHOE ABMKEHHE 110
OKPY)KHOCTH, B3aUMOJCHUCTBUE TEJ, PEAKTUBHOE IBM)KECHHUE, KOJeOaTeIbHOE IBHKCHUE (3aTyXalolIHe
U BBIHY)KIECHHbIE KojeOaHMs), PE30HAHC, BOJIHOBOE ABMIKEHHE, OTPaXKEHUE 3BYKa, MPSMOJIMHENHHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IIPEIOMIICHHME CBETa, IIOJIHOC BHYTPEHHEE OTPAKEHUE CBETA,
pasyio)keHue Oenoro cBeTa B CIEKTP M CIOXKEHHME CHEKTpajbHbIX LBETOB, IHCIEPCHUS CBETa,
€CTECTBEHHAsl paJM0aKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWYATOrO CIIEKTPA U3JyYEHUs ) IO ONUCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (u3nyeckoe sBICHHE;
pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM MUPE

(B TOM uncie (pu3MuecKue SBJIECHUS B MPUPOJE: NMPUWIMBBI U OTJIMBBI, JBMKeHUE IU1aHeT CoIHEYHOH
CUCTEMBI, PpPEAaKTHUBHOE JBUKEHHME JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSACEHUE, CECMMUYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETA TEJl, ONTUYECKUE SIBICHHUS B IPUPOLE,
Ouosornyeckoe JACWCTBHE BUAMMOTO, YIbTPa(QHOIETOBOIO W PEHTTCHOBCKOTO  H3IIy4eHHH,
€CTECTBEHHBIN pPaJMOaKTUBHbIN (POH, KOCMHUYECKHE JIyyHd, PaJMOAKTUBHOE H3JIy4EHHE HPUPOAHBIX
MUHEPAJIOB, NEHCTBUE PaJUOAKTUBHBIX M3IYYEHMM Ha OpraHU3M 4YeJOBEKa), MPU 3TOM IEPEBOIUTH
NPAaKTUYECKYI0 3aJady B y4eOHYI0, BBIIEJATH CYLIECTBEHHBbIE CBOMCTBA (IIpHU3HAKH) (PU3HUECKUX
SIBJICHHUIA; ONHCHIBATh WM3YYEHHBIC CBOWMCTBA Tell W (M3WYECKHE SBICHHS, WCHOJIB3ysd (usmueckue
BEJIMYMHBI (CpelHAs M MIHOBEHHas CKOPOCTb Tejla NMpH HEpaBHOMEPHOM JIBUXKEHUHU, YCKOpEHHE,
IIEpEMELICHNE, MyTh, YIJIO0Bas CKOPOCTb, CHJIA TPEHUSA, CHJIA YINPYTOCTH, CHJIA TSHKECTH, YCKOPCHHE
CBOOOJTHOTO MaJIeHUs, BEC Tesla, UMITYJbC Teja, UMIYJIbC CHIIbI, MEXaHW4YecKas paboTa U MOIIHOCTb,
NOTEHLMAJbHAsT SHEpPrusl Tena, MOAHATOrO HaJ IOBEPXHOCTHbIO 3E€MJIM, IMOTEHLHUAIbHas SHEPrHs
CKATOM TPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAs1 MEXAHWYECKas HHEPrus, MEpUOa U 4YacToTa
KOJIeOaHNH, JUIMHA BOJHBI, I'PDOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, I10Ka3aTellb
IPEJIOMIIEHUS] Cpelibl), MPH ONHUCAHUM NPAaBUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJIb3YEMbIX
BEJIMYMH, OOO3HAYeHHs] M €AMHMIBI (U3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JAPYTMMHM BeJIMYMHAMH, CTPOUTh TIpaUKH H3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

XapakTepu30BaTh CBOICTBA Tel, pU3HUECKUE SBICHUS U MPOLIECCHI, HCIIONIb3YS

3aKOH COXPaHEHUS SHEPruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIMII CYNEPIO3UIINUA CHUJI, TPUHIIMII
OTHOCUTENBHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsiI0BOIO M MACCOBOT'O YHUCEN IPHU SACPHBIX PEAKIMSIX,
IIPY 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3alUCHIBATH €0 MAaTEMAaTHUECKOE BBIPAKECHHE;
OOBSACHATh (U3NYECKHE TPOIECCHl M CBOWCTBA TeJ, B TOM 4YHCIE€ W B KOHTEKCTE CUTYyallHi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYMHHO- CJEACTBEHHBIE CBS3H, CTPOMTH
00BsiCHEHUE U3 2—3 JOTMYECKHX IIAaroB ¢ OMOpoil Ha 2—3 M3Y4YEeHHBIX CBOWCTBA (PU3UUYECKUX SIBICHUH,
($U3nUEeCKUX 3aKOHOB UJIH

3aKOHOMEpPHOCTEH; pelaTh pacuy€THble 3ajaud (ONMUparoulfecss Ha cUCTeMy U3 2—3 ypaBHEHHI),
UCTIONB3YS 3aKOHBI M (DOPMYJIbI, CBSI3bIBAIONINE (DU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS
3aJ]a4uM 3aMKChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH HEOCTAIONINE WM U30BITOYHBIE JIaHHbIE, BEIOUPATh
3aKOHBI U (POPMYJIIBI, HEOOXOMMBbIE JIJIsl PEIICHUs, IPOBOIUTH PACUETHl U OLICHUBATH PEATUCTUYHOCTD
MOJy4EHHOI0 3HaueHMs (pU3MUECKON BEIMUYHMHBI; PAClO3HAaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PELIMThH
py MOMOIIM (PU3MUYECKUX METOJOB, MCIONB3YsS OINMCAHHME HCCIICAOBAHUS, BBIACIATH IMPOBEPSEMOE
IIPEIIIOJIOKEHNE, OLEHUBATh NPABUIBHOCTH MOPsAKA IPOBEIEHUS MCCIENOBaHUSA, AEIaThb BBIBOABI,
UHTEPIPETHPOBATh PE3YNbTaThl HAOIIOACHUNH M OMNBITOB, MPOBOAMTH OIBITHl 1O HAOIIOACHUIO
¢bu3nyeckux sBICHUA WM (QU3NYECKUX CBOMCTB Tesl (M3ydeHUEe BTOpOro 3akoHa HeroToHa, 3akoHa
COXpaHEHHsI PHEPTuH, 3aBUCHUMOCTh Iepuoja KoleOaHui MPYXKMHHOTO MasTHHUKAa OT MAacChl Ipy3a H
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KECTKOCTH TPYKHHBI ¥ HE3aBHUCUMOCTh OT aMIUIMTYIbl MallbIX KoJeOaHWH, NpsIMOIUHEHHOEe
pacIpoCTpaHEHHE CBETa, Pa3IoKEHHE OeJIoro CBETa B CIEKTP, U3yYEHHE CBOICTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOWCTB M300pakeHUs MpeMeTa B COOMparoeil JuH3e, HaOIt0JeHHE CIUTOIIHBIX
U JIMHENYaThIX CHEKTPOB U3JIy4YEHUs): CAMOCTOSTEIBHO COOUPATh YCTAHOBKY M3 M30BITOYHOIO Habopa
000pyI0BaHUs, ONKMCHIBATh XOJ] ONBITA U €r0 Pe3yabTaThbl, (HOPMYIUPOBATH BHIBOJBI; IPOBOJUTH MIPU
HEO0XOIMMOCTH CEPHIO MPSIMbIX U3MEPEHUH, ONpPENIENsisl CpeiHee

3HAUCHUE H3MepseMOi BeMMuuHBI ((POKYCHOE pacCTosHHE coOWparomieil JHH3bI), 000CHOBHIBATH
BbIOOp criocoba u3MepeHus (M3MEpUTENbHOro MpuoOopa); MPOBOIUTH HCCIEIOBaHME 3aBUCHUMOCTEH
(U3NUECKUX BEIWYMH C MCIOJIB30BAHUEM IPSIMBIX M3MEPEHHN (3aBUCHMOCTH IMYTH OT BPEMEHH NPHU
PaBHOYCKOPEHHOM [BM)KEHHMHM O€3 HadajgbHOM CKOpPOCTH, IMEpHoAa KoyeOaHMH MaTeMaTH4eCKOro
MasTHHKA OT JUIMHbI HWUTH, 3aBUCHUMOCTH yIJIa OTpPaXEHUS CBeTa OT yrja MaJeHus W yIia
IPEJIOMIIEHUS OT yrJla MaJeHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOATENbHO COOMPATh YCTaHOBKY,
(GUKCUpOBaTh PE3yNbTATHl IOJYYEHHOH 3aBHCHUMOCTH (HU3MYECKUX BEIWYMH B BHJIE TaOIUI U
rpauKoB, JeJ1aTh BBIBOJIBI IO Pe3y/IbTaTaM UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BEIMYUH (CPETHSSI CKOPOCTh M YCKOPEHHE Tesla IpU
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOJHOIO MaJeHHsl, )KECTKOCTh NPYKUHBI, KOAPPUIUEHT
TPEHUSI CKOJIBKEHHUS, MEXaHW4yeckas paboTa W MOIIHOCTh, 4YacTOTa MW TEPHOJ KoJeOaHWit
MaTeMaTHYeCKOro M  IPYKUHHOI'O  MasTHUKOB, ONTHYECKas CHja coOuparouied  JIMH3BI,
paZMOaKTHBHBIA (POH): IJIAHUPOBATH HM3MEpPEHHs, COOMPATh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY U
BBINOJIHATh W3MEPEHUs, CIeAys MNPeIIoKEHHOM MHCTPYKLMH, BBIYUCIATH 3HAYEHHWE BEIMYUHBI U
AQHAJTM3UPOBATH MOJIyYCHHBIE PE3yJIbTaThl C YYETOM 3a/laHHON MOTPEIIHOCTH U3MEPEHUil; coOMoaaTh
IpaBUJIa TEXHUKU 0€30IaCHOCTHU IpU paboTe ¢ 1abopaToOpHbIM

000pyI0BaHNEM; pa3IMyaTh OCHOBHBIC PU3HAKU U3YyUCHHBIX (PM3UUYECKUX MOJICNICH: MaTepHaIbHas
TOYKa, aOCOJIOTHO TBEPJOE TeNO, TOUYEUYHBI HCTOUHUK CBETa, Jy4, TOHKAas JIMH3Aa, IUIAaHETapHas
MOJIENIb aTOMa, HYKIOHHAs MOJENb AaTOMHOTO S/pa; XapakTepU30BaTh MPHHIUIBI JEHCTBUS
U3yYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOICTB C Omopoid Ha HX ONUCaHHUs (B TOM YHCIE:
CIHUIOMETpP, IATYUKH IIOJIOKEHHS, PACCTOSHUS W YCKOPEHHs, paKeTa, 3XOJOT, OYKH, MEPUCKOII,
¢doroanmapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKON, I03MMETp, Kamepa BuibcoHa), ucmonb3ys
3HaHUS O CBOWCTBaX (PHM3MUECKUX SBICHUH HM HEOOXOMuMble (U3NYECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMBl U CXEMAaTHYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPONCTB, H3MEPHUTEIbHBIX
nprOOPOB M TEXHOJOTHYECKUX IPOIECCOB MPHU PEIICHHH YYeOHO-TPAKTUUYECKUX 3ajad, ONTHYECKHE
CXEMBl JUIsl TIOCTPOEHHS M300paXeHUH B IUIOCKOM 3€pKayle W coOuparoueil JnH3e; NPUBOJUTH
IpUMepH! (HaXOIUTh HHPOPMAIUIO O TPUMEPaX) MPaKTUYECKOrO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM
B TIOBCEIHEBHOW JKM3HM [uId oOecriedeHuss O0e30MacHOCTH MpH OOpalleHHH ¢ NpudbopaMu U
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHUs 3JI0pPOBbS W COOJIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOIIEH cpelie; OCYIIECTBIATh MOMCK MH(pOpMaMK (PU3HUECKOTO COAEpKaHUS B
WHTepHeTe, caMOCTOSTENbHO (QOPMYIUPYST TIOMCKOBBIH 3ampoc, HaXOAWTh IIYTH OIPEACICHUS
JIOCTOBEPHOCTH TOJIyYEHHOM HH(OpMany Ha OCHOBE MMEIOMIMXCS 3HAHUW M JIOTIOJIHUTEIBHBIX
WCTOYHHKOB; UCIIOJIb30BaTh TPHU BBHITOJHEHWN y4YeOHBIX 33JaHWUN HAYYHO-TIOMYISIPHYIO JINTEPATYPY
(U3UUECKOro CojepKaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHeT, BialeTh NpHUEMaMU
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WH(GOPMAIMH W3 OHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX
UCTOYHUKOB (DM3WYECKOTO COJICpIKAHUS, MYOJUYHO TIPEACTABIATH PE3ylIbTaThl MPOSKTHOW WA
UCCIIE/IOBATEIbCKON JIEATENbHOCTH, MPH 3TOM TI'PAMOTHO HCIOJB30BATh HM3YYEHHBIH HOHSATHIHBIN
ammapar M3ydaeMoro pasiena (U3WKH M COMPOBOXKIATh BHICTYIUICHHE NpE3CHTAlMeld C y4ETOM
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.
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3.TEMATHYECKOE IINTAHUPOBAHUE

Temartnyeckoe rmiIaHupoBaHue 7 Kiace

KomnuectBo OcHoBHOE coJiep)KaHue OcHOBHBIE BBl  JEATEIBHOCTH | DJIEKTPOHHBIE
HanmenoBanue 9acoB 00yYaroIMxCst o0pa3oBarelbHbIe PECYPCHI
paznena(Tembl) Kypca
Pazgen 1. dusuka u ee | 2 dusrka — HayKa O MPUPOJIE. BeisiBienne  pasmuumii Mexnay | https://resh.edu.ru/subject/12/5/
poJib B MO3HAHUU SIBIICHHST TIPUPOIBL. (HU3HUCCKUMU U
OKPY’KAroIIero Mupa dusnuecKue sBICHUS: XUMHYECKUMH TIPEBPAIICHUAMH.
MEXaHHUYECKHUE, TEILIOBBIC, Pacno3naBanne W KiacCH(pUKAIMSL
3JIEKTPUYECKHE, (bu3HIeCKHX
®du3snka HayKa O IPUPOJIE MarHuTHBIC, CBETOBBIC, SIBJICHUIA: MEXaHUYECKUX,
3BYKOBBIE TEIIOBBIX,
DIICKTPUYECKUX,  MArHUTHBIX U
CBETOBBIX.
Habmronenue u OIMCaHNE
(M3HIECKHX SIBJICHHI
N3smepenne  ¢usmueckux | 2 Ddu3nuecKre BEITNYHHBL. Ompezenenre  IEHBI  JICJCHHS
BEJINYNH N3mepenne Gpusnyeckux IIKAJTBI

BenmmunH. Ousnyueckue
npubopsl. [TorpenHocTh
U3MEPEHUIN
MexnyHapoaHas cucrema
Enunanig

HU3MEPUTENILHOTO MPUOOpa.
N3mepenne JMHEMHBIX pa3MEPOB
TEI U

IIPOMEXYTKOB BPEMEHU C YUYETOM
ITOTPELIHOCTEM.

W3mepenue o0bEMaA JKUAKOCTH U
TBEPAOIO Tea.

W3mepenne  temmepaTtypsl  IIpH
MTOMOIIH

JKUAKOCTHOTO  TEpMOMETpa |
JaT4yrKa

TEMIIEPATYPHI.

BelrtonHeHne TBOpUYECKUX 3adaHUI
10 TIOUCKY

https://resh.edu.ru/subject/12/5/
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CHocO0OB HM3MEpPEHHs] HEKOTOPBIX
(bU3UIECKUX
XapaKTEPUCTHK,
pa3MepoB MabIX
00BEKTOB  (BOJIOC,  NIPOBOJIOKA),
YIATEHHBIX

00BEKTOB, OOJNBIIUX PACCTOSHUH,
MaJIbIX IPOMEKYTKOB BPEMEHH H T]I

HanpuMmep,

EcrecTBeHHO-HayuHBIN
METO/]] IO3HAHUS

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU
W3Yy4aroT MPUPOTY.
EctecTBeHHOHAYYHBIN
METOJ, IO3HAHHUS:
HaOJII0IeHUE, TOCTAHOBKA
HAy4HOT'O BOIIPOCa,
BBIIBIKEHUE THIIOTE3,
AKCIIEPUMEHT I10 TTPOBEPKE
TUIIOTE3, OOBICHEHHUE
HaOJIFOJaeMOT'O SIBJICHHUS.
Onucanne GpuU3NIECKUX
SIBJIEHUU C IIOMOIIBIO
MoJiejei

Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKH
M3YYalOT MIPUPOAY.
EcrecTBeHHOHay4HBIN
METO/I ITO3HAHUS:
HaOII0JIeHUE, TOCTAaHOBKA
HAy4YHOTO BOIIPOCA,
BBIJIBM)KCHUE TUITOTE3,
AKCIIEPUMEHT I10 TIPOBEPKE
TUIIOTE3, OOBICHEHUE
Ha0JII01a€MOTO SIBIICHUS.
Onucanune GpU3NIECKUX
SIBIICHUH C IOMOIIIBIO
MopeeH

https://resh.edu.ru/subject/12/5/

Paspnen 2.
IIepBonavasbHbBIE
CBEACHHS O CTPOCHHUH
BelIeCTBa

Crpoenue BeniecTBa

CrpoeHue BelecTsa:
aTOMBbI U MOJICKYJIbI, UX
pa3mepbl. OTbITHL,
JTOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHUE
BEIIECT

HaGnronenue u  uHTepmpeTanus
OIBITOB,

CBUJIETEJIbCTBYIOIMX 00 AaTOMHO-
MOJIEKYJISIPHOM

CTPOEHMM BEIIECTBA: ONBITHI C
pacTBOpeHUEM

pa3IMYHBIX BELIECTB B BOJE.
Ouenka pa3mMepoB  aTOMOB H
MOJIEKYI

C HcroJsib3oBaHueM Qortorpadui,

https://resh.edu.ru/subject/12/5/
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MOJTyYEHHBIX
Ha aTOMHOM CHJIOBOM MHKPOCKOIIE
(ACM) —

nabopaTtopHas pabota 1Mo TeMme:
«OueHka

JaMeTpa aToMa METOJIOM PSIJIOB

(c ucionb3oBanueM potorpaduii)».
OmnpeeneHne pa3MepOB MAITBIX TEJl

JBr>xeHue

M

B3aHMOﬂeﬁCTBHC qaCTulg

JIBM>KEHUE YacTHIl
BeliecTBa. CBSI3b CKOPOCTH

Habmronenue u 00BsICHEHHE
OpOYHOBCKOTO

https://resh.edu.ru/subject/12/5/

BEIIECTBA JIBHKCHHSI TACTHUII JBIKCHUS U siBJICHUS T dy3un.
C TeMIIeparypoii. [TpoBeneHne U OOBSICHEHUE OIBITOB
BpoyHOBCKOE IBUKEHHE, o HAOJIOICHAI0  TEIUIOBOTO
mubdys3us. pacIIMpeHHs Ta30B.
B3anMozeicTBue yacTuiy IIpoBeneHune u 0OBSICHEHUE OIBITOB
BEILECTBA: MPUTSHKCHUE U o
OTTAJKHBAHHE OOHAPYKEHUIO CHJI MOJICKYJISIPHOTO
HPUTSHKCHHS
Y OTTAJIKHBAHUS
ArperaTtHble  COCTOSTHHSI ArperatHbie COCTOSHUS Omucanne (¢ wcnonb3oBaHueM | https://resh.edu.ru/subject/12/5/
BEIECTBA BEIIIECTBA: CTPOCHHUE Ta30B, MPOCTHIX

JKUJIKOCTEN U TBEPIBIX
(KpHCTaNINYECKUX ) TeJl.
B3auMocBs3b Mexay
CBOMCTBaMH BEIIIECTB

B Pa3HbIX arperaTHbix
COCTOSIHHSX U UX
ATOMHO-MOJIEKYJISIPHBIM
crpoerneM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

MojieJie) OCHOBHBIX pa3Iu4Mii B
CTPOEHUH Ta3o0B,

JKUJIKOCTEN U TBEPIBIX TEII.
OOBsICHEHHE Majoll CXKHMaeMOCTHU
JKUJIKOCTEH U

TBEPBIX Ted, 000N
C)KMMAaeMOCTH Ta30B.

OObscHeHue coxpaHeHHUs] (OPMBI
TBEPABIX TEN U

TEKY4YEeCTH KHUIKOCTH.

IIpoBenenue OITLITOB,
JIOKA3BIBAIOIINX, YTO

https://resh.edu.ru/subject/12/5/
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B TBEPAOM  COCTOSIHUM  BOJBI
YaCTHUIIbl HAXOATCS

B CpPEIHEM Jaibllie JpYyr OT JIpyra
(TUTOTHOCTH

MEHBIIIE), YEM B HKHUIKOM.
YcTaHOBIIEHHE B3aUMOCBSI3U MEXKY

0COOEHHOCTSIMHU arperaTHbhIX

COCTOSIHUI BOJIBI U

CYIIIECTBOBAHHEM BOJHBIX

OpraHu3MOB

(MC — Guonorwusi, reorpadus
Pazgen 3. [IBukeHue MexaHU4eCcKOe IBUKEHUE. UccnenoBanue paBHOMepHoro | https://resh.edu.ru/subject/12/5/
B3aMMOJIEICTBHUE TEI PaBHOMEpHOE 1 JIBUKEHMS,
MexaHnyecKoe ABUKEHUE HEPaBHOMEPHOE JIBUKEHHE. OIpeieNIEHUE €ro IPU3HAKOB.

Cxopoctb. Cpennsis Habmronenue HEPABHOMEPHOI'O

CKOPOCTb NpH
HEPaBHOMEPHOM
JIBUKeHUU. Pacu€r mytu u
BPEMEHU JBUKCHUS.

JBUKEHUS U
ONpEACIEHUE €ro OTIMYUH  OT
PaBHOMEPHOTO

JIBUOKEHUS.

Omnpenenecnue CKOPOCTH
PaBHOMEPHOTO

IBUKEHHS (LIapuKa B KHUAKOCTH,
MOJEIN

AIIEKTPUYECKOTO  aBTOMOOWIS U
T.J.).

Onpenenenue cpenHed CKOPOCTH
CKOJIb)KEHUS

Opycka WM IIapuKa M0 HAKIOHHOU
IIJIOCKOCTH

Pemienne 3amau Ha omnpenerneHue
MyTH, CKOPOCTH

u BpEMEHU PaBHOMEPHOTO
JIBUOKEHUS.
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Ananu3 TpadUKOB  3aBHCUMOCTH
IYTH U CKOPOCTH
OT BpEeMEHHU

WNuepuusa u macca

SIBnenue nnepuu. 3aKoH
nHepuuu. Bzaumoserncteue
TEeJ KaK MpUYrHA
W3MEHEHUS CKOPOCTH
IBIDKEHHA Tel. Macca Kak
Mepa MHEPTHOCTHU TeJa.
IInoTHOCTE BemiecTna.
CBs13b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI
B eIUHUIE 00BEMA
BEIICCTBA

OObBsICHEHHE Y TPOTHO3HPOBAHUE
SIBIICHHH,

00yCIIOBICHHBIX MHEpIeH,
HaIpuMep, 4To

MPOUCXOAUT MPU TOPMOKECHUH WITU
pe3KOM

MaHEBpe  aBTOMOOWISI,  IOYEMY
HEBO3MOKHO

MTHOBEHHO MPEKPATUThH JIBHXKCHHUE
Ha BEJIOCHUIIE/IE

WJIU caMOKaTe | T. 1.

[IpoBeaeHune u aHaiu3 OIbITOB,
JIEMOHCTPHUPYIOLTUX U3MEHEHUE
CKOpOCTH

JIBIDKCHUSI Tela B  pe3yibTaTe
JIECTBHS HA HETO

JIPYTUX TEJL.

Pemenne 3amau Ha omnpeneneHue
MaccChl Tela, ero

o0wéma u mnotHoctu IlpoBenenwue
Y aHAJIN3 OTIBITOB,
JIEMOHCTPUPYIOLIUX  3aBUCUMOCTh
U3MEHEHUS

CKOPOCTH T€Jla OT €r0 MaccChl MpU
B3auMojieicTBun Ten. M3Mmepenue
Macchl Tena

Pa3IMYHBIMH CTIOCOO0AMHU.
Omnpenenenre IJIOTHOCTH Tela B
pe3ynbTaTe

https://resh.edu.ru/subject/12/5/
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M3MEPEHUs er0 MacChl U 00BEM.

Cuna.
pupoie

Bungsl

CHII

14

Cuna KaK XxapakTepuCTHKA
B3aUMOICUCTBUS TEIL.
Cwuna ynpyroct ¥ 3aKOH
I'yka. I3smepenue cuisl

C IIOMOUIBIO JUHAMOMETPA.
SIBaeHME TATOTCHUS U CUJIa
TsokecTH. Cuiia TSHKECTH
Ha JIPYTUX IUIaHeTax.

Bec Tena. HeBecoMocTb.
CrnoskeHHEe CUJI,
HaIpaBJICHHBIX MO OJTHON
IIPSAMOM.
PaBHonelicTByIOILIAS CHJL.
Cuna tpenus. Tpenue
CKOJIb)KCHUS U TPEHUE
ITOKOS.

N3ydyeHnune B3aMMOAECHCTBHUSL  Kak
MPUYUHBI

W3MEHEHUS CKOPOCTH TeJla WU €ro
nedopMaruu.

Onucanue peajabHBIX  CUTyalHid
B3aHMMOJCHCTBHUSI

T¢I C IIOMOUIBIO MOHCHCﬁ, B
KOTOPBIX BBOJUTCA
IIOHATHUC U I/I306pa)KeHI/Ie CHIIBI.

N3yuenue CHJIBI YIPYTOCTH.
Hccnenosanne

3aBUCUMOCTH CHJIBI YNPYTOCTH OT
YAJIMHEHUS

PE3WHOBOTO MITHYPA WITU TPY>KUHBI
(c mocTpoeHuem rpaduka).

AHaIM3 MPaKTUYECKUX CUTYallUui, B
KOTOPBIX

OpPOSIBIISICTCSL  JICHCTBUE  CHJIBI
yIIPYroCTH

(ympyrocts Msiua, KPOCCOBOK, BETOK
JepeBa

u Jip.).

AHanu3 cuTyanui, CBSI3aHHBIX C
SIBIICHUEM
TATOTEHHUSL.
O0BacHenne
NIBIDKEHUS IIAHET
c HCIIOJIE30BAHUEM
TATOTEHHS U 3aKOHA
WHEPIINH.

W3mepenue Beca Tena C MOMOIIBIO
JTIMTHAMOMETpA.

OpOUTATBLHOTO

SIBJICHUA

https://resh.edu.ru/subject/12/5/

https://resh.edu.ru/subject/12/5/
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O6ocHoBaHue  3TOro  crocobda
U3MEpPEHUs.

AHanu3 ¥ MOJEIMPOBAHUE SIBJICHUS
HEBECOMOCTH.
OKCHEpUMEHTAIILHOE  TMOJIY4YEHHE
IpaBuiIa

CIOXKEHMSI  CHJI, HAalpaBICHHBIX
BJIOJIb OJTHOU

npsimoid. OnpeiesieHne BeUYUHBI
PaBHOAECHCTBYIOLIEH CHII.

N3yuenue CHJIBI TpeHus
CKOJIBXKEHHUS U CUJIbI

TPEHMSI TIOKOSI.

HccnenoBaHue 3aBHCHMOCTH CHIIBI
TpEHUs

OT CWUJBbl JaBIEHUS U CBOMCTB
TPYIIUXCS

MMOBEPXHOCTEH.

AHaIM3 NPaKTUIECKUX CUTYAIHid, B
KOTOPBIX

NpOSBISETCS  JEHCTBHE  CHJIBI
TpeHus,

UCIIOJIb3YIOTCS CrocoObl eé
YMEHBUICHUS WIN

yBeNIMUYEHUs (KaTaHWE Ha JIbDKax,
KOHBKaXx,

TOPMOXKEHHE aBTOMOOMIIS,
UCII0JIb30BaHUE

MO/IINITHUKOB, TUIABAaHHE BOJHBIX
KHBOTHBIX

u 7ap.). Pemenuwe 3amau ¢
HCIIOJIb30BaHHUEM

dopmyn  gns pacuéta  CHIIBI
TSKECTH, CUJIBI

29
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YIPYTOCTH, CHJIbI TPEHUS

Paznen 4. JlaBieHue
TBEPABIX TEJ, KUIAKOCTEU
H Ta30B

[asnenue. llepenaua
JTABJICHUS TBEPIBIMU
TENaMH, XXUJIKOCTIMU

" Ta3aMH

JaBnerune. CiocoOb1
YMCHBIIICHUS U YBETUICHHUS
JaBieHus. JlaBieHue rasa.
3aBHCHMOCTD JTaBJICHUS
raza oT o0béma,
TEMIIEPATYPHI.
JIaBJICHUS
TBEPIABIMH TEIAMH,
JKMAKOCTSIMH U Fa3aMH.
3akon Ilackans

ITepenaua

AHaiu3 U OOBSACHEHHE OIBITOB U
MPAKTUYECKUX

CUTYyallUi, B KOTOPBIX MPOSBIAETCS
cuia

JTaBJICHUS.
ObocHoBaHue
YMEHBUICHUS U
YBCIIUUCHUA JABJICHUS.
W3yueHune 3aBHCHMOCTH JaBJICHUS
rasa

0T 00BbEMa U TeMIepaTypbl.
N3yuyenne ocobeHHOCTEN nepenauu
JTaBJICHUS

TBépI[I)IMI/I TCJIaMHU, XUJIKOCTAMU U
ra3amu.

O6ocHOBaHUE PE3yIbTATOB OIBITOB

cI10co00B

https://resh.edu.ru/subject/12/5/

0COOEHHOCTAMH CTPOCHHS
BEIECTBA B TBEPIIOM,
KUIKOM u ra3zoo0pa3HoOM
COCTOSIHHSIX.
DKCIepUMEHTATBbHOE
JIOKa3aTeNbCTBO 3aKOHA
ITackans.
Pemenne  3amau Ha  pacuér
JTaBJIEHUS TBEPOTO Tena,
THIPOCTATHIECKOTO.

JlaBaeHUE B KUAKOCTIX 3aBUCUMOCTD JaBICHUS Hccnenosaune s3apucumoctu | https://resh.edu.ru/subject/12/5/

KHUIKOCTH OT TITYOUHBI.
[TneBMaTHYECKHE MAITUHBI.
I'mppocratnueckuit
napaaokc. Coobaroniuecs
cocyabl. ['mapaBnuyeckue

JIaBJIECHUS KUIKOCTH
OT THyOMHBI  TOTPYKEHUS W
[UIOTHOCTH KUIKOCTH.
Habnronenue H
THUIPOCTATHICCKOTO

00BsICHEHUE
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MECXaHU3MBbI

[apajokca Ha OCHOBE 3aKOHa
[Tackass.
N3yuenue
COCYZIOB.
Pemenne  3amau Ha  pacuér
JIABJICHUS JKUIKOCTH.

OOBbsicHEHHE TPUHIUIA ACHCTBUS

COOOIIAIOIINXCS

TUAPABINYECKOTO npecca,
IMHEBMAaTHYECKUX

MaIlIKH.

Ananus u o0BsICcCHEHHE

MPAKTUYECKUX CUTYaIUH,
JIEMOHCTPUPYIOIIUX [POsIBIICHUE
JIaBJICHUS

JKUOKOCTH W 3akoHa Ilackans,

HaIpuMep
MPOIIECCOB B OpraHuU3Me IpH
rI1yOOKOBOJTHOM

HBIPSTHUN

ATMoc(epHoe TaBiieHue

ATtmocdepa 3emnu u
aTMoc(epHoe JaBIeHUE.
[TpuunHbI CylIeCTBOBAaHUS
OKCrepuMEeHTaIbHOE
oOHapyxeHHe
aTMOC(hEepHOTO JTaBJICHHUS.
AHanu3 U 00bSICHEHHE OIBITOB
Y TIPAKTHYECKUX
BO3/YIITHOW 000JIOYKH
3emun. OnbIT Toppuyerny.
W3mepenune atMochepHOro
JABJIEHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO JAaBICHHS
OT BBICOTHI HaJ] YPOBHEM

AHanu3 CHUTyallMid, CBSI3aHHBIX C
JIEICTBHEM

aTMOC(EepHOTO AABICHHUS.
OOvbsicHeHne CYLIECTBOBAHHUS
aTMocdepsl

Ha 3emJie U HEKOTOpBIX IUIaHeTaX
umm eé

OTCYTCTBHUS Ha JIPYTHX IUIaHETaX W

Jlyne.

OObscHEeHNE U3MEHEHUS IIJIOTHOCTH
aTMocdepsl

C  BBICOTOM W  3aBUCUMOCTH
aTMoc(epHOro

JaBJICHUS OT BBICOTHI.

https://resh.edu.ru/subject/12/5/
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mopsi. [IpuGopst

JUTSL U3MEPEHUS

aTMoc(hepHOTro TaBICHHUS
CUTYAIIHIA, CBSI3aHHBIX  C
JIECTBUEM

aTMOC(EpPHOTO JTaBIICHHS.
OOBbsiCHEHHE  CYIECTBOBAHUS
aTMochepsl

Pemenne  3amau Ha  pacuér
aTMOC(EpHOTO
JTaBJICHUS.

N3yuenune ycrtpolictBa Oapomerpa-
a”Hepoua

JeicTBue
raza Ha
TEJ0

KHUJIKOCTH U
HOTPYKEHHOE

JelicTBUE KUIKOCTHU U Ta3a
Ha NIOTPYKEHHOE B HUX
Teno. BelTankuparomas
(apxuMenoBa) cuiia. 3aKOH
Apxumena. [lnaBanue tei.
BosnyxomnnaBanue

DKcrepuMeHTalIbHOE OOHAPYKEHHE
IEUCTBUS

JKUAKOCTH U Ta3a Ha MOTrPYKEHHOE
B HHUX T€JIO.

Onpenenenue BBITAJIKABAIOLIEH
CHIIBI,

JIeHCTBYIOLLEH Ha TEJO,
IIOIPYKEHHOE

B JKHUIKOCTb.

[TpoBenenue u o0cyxaeHne
OITLITOB,

JIEMOHCTPHUPYIOITUX 3aBUCUMOCTD
BBITAJIKMBAIOIICH CHUIBI,
JICUCTBYIOILIEH HA TEJIO

B JKHUJIKOCTH, OT 00BéMa
MOTPYKEHHOU

B JXHAKOCTb 4YaCTh TE€jla WU OT
IIJIOTHOCTHU

JKUIKOCTH.
ITpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIONIEH

CUJIBI, JIEHCTBYIOIIEH Ha TEIO B
JKHUJIKOCTH,

OT MAacCcChI T€Jia.

https://resh.edu.ru/subject/12/5/
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HccenenoBanue 3aBUCUMOCTH  Beca
TeJa B BOJIE

oT 0o0béMa  TWOrpyXEHHOH B
XKUIKOCTh YacTH TeJla.

Pemienne 3amay Ha mnpUMEHEHHE
3aKOHa

Apxumena U YCIIOBUS IIJIaBaHUS
Ted.

KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHpPOBaHUE JOJIKU u
ompeneseHue eé
Ipy30M0AbEMHOCTH

Pazpexr 5. PaGora
MOIIHOCTh. DHEPIHUs

u

Mexannueckass ~ pabota

MOIIHOCTH

u

OKCHepUMEHTAJIbHOE OIpe/IeICHHE
MEXaHMYECKOM  paboThl  CHIIBI
TSDKECTH

IIpY NaJCHUU TeJla U CUJIbl TPEHUS
IIPU PABHOMEPHOM IIE€PEMEIICHUHN
Tena

110 TOPU30HTAIBHON ITOBEPXHOCTH.
Pacuér wMomHoOCTH, pa3zBUBAEMON
[IpU oAbEME

I10 JIECTHHIIE.

https://resh.edu.ru/subject/12/5/

HpOCTHe MCXaHHU3MbI

ITpocTeie MEXaHU3MBI:
phIuar, OJ0K, HAaKJIOHHAs
I10cKOCTh. [IpaBuio
paBHOBECHS phlyara.
[IpumeHneHne npasuiia
paBHOBECHsI ppluara

K O510Ky. «30510TOC
npaBwio» Mmexanuku. KITJ]
IIPOCTBIX MEXAHU3MOB.
IIpocTele MEXaHU3MBI

OnpeneneHue BBIMIPHILIA B CHIIE
MPOCTHIX

MEXaHU3MOB Ha NIpUMEpPE pblyara,
MOABHKHOTO U

HEMOABI)KHOTO OJIOKOB, HAKJIIOHHOM
IUIOCKOCTH.
Hccnenosanue
paBHOBECHSI phIyara.
OOHapyxeHHe CBOWCTB TMPOCTHIX
MEXaHU3MOB

YCIIOBHSI

https://resh.edu.ru/subject/12/5/
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B OBITY M TEXHUKE

B Pa3NUYHBIX HWHCTPYMEHTAX W
MPUCTIOCOOTICHUSIX,

UCIIOJIb3YEMBIX B OBITY U TEXHUKE, &
TaKxKe

B KUBBIX OPTaHU3MaXx.
DKCIepUMEHTAIILHOE
JTIOKA3aTeTbCTBO PABCHCTBA

paboT mpu TPUMEHEHUU MPOCTHIX
MEXaHH3MOB.

Onpenenenne KIIJI HakimoHHOMN
TJIOCKOCTH.

denepanpHas paboyas nmporpamma |
@uszuka. 7-9 xnaccsl (0a30BbIi
YpOBEHB)

38

Pemennie 3amau Ha MNpUMEHEHHE
paBmIIa

paBHOBECHsI pbluara M Ha pPacuér
KT1/]

Mexannueckas
SHEprus

MexaHuueckasi SJHEPTHUsL.
Kunernueckas u
MOTEHLMAJIbHAs JHEPTUs.
[IpeBpaiienue 0AHOrO BUIA
MEXaHUYECKOW SHEPrUn

B Jpyroii. 3akoH
COXPAaHEHUs YHEPTUU

B MEXaHWKE

DKCHEPUMEHTAIBHOE OIpPEACIICHUE
W3MEHEHHUS

KUHETUYECKON U IOTSHIMAJIbHOMN
SHEPIruu Tela

IIPU €r0 CKaThIBAHUU 10 HAKIIOHHOMN
IUIOCKOCTH.

dopMynupoBaHue Ha OCHOBE
HUCCIICIOBAHUS

3aKOHAa COXPAHEHUS MEXaHWYECKOU
SHEPIruu.

Ob6cyxaenue TPaHMII
MPUMEHUMOCTH 3aKOHA

COXPaHEHHUsI DHEPTUM.

Pemenne 3a7ad ¢ mCnonab30BaHUEM

https://resh.edu.ru/subject/12/5/
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3aKOHa
COXpPAaHCHHUA DHEPIUH.

Bcero -68

Temarnueckoe njaaHUpOBaHUE 8 KI1acc

HaumenoBanue  paznena | KonuuectBo OcHoBHOE coJiep>kaHne OcHoBHbIE BUJIBI | DJIEKTPOHHBIE

(Temsbl) Kypca 4acoB JIESITEIbHOCTH YYalUXCsl o0pa3oBaTeNbHbIE PECYPCHI
Paznen 1 TemnoBsble | 7 OCHOBHBIE TIOJI0KEHUS Ha6monenue u | https://resh.edu.ru/subject/12/5/
SIBJICHUSI MonekynsipHO-KUHETHUECKOH UHTEPIIPETALNS OIBITOB,

CrpoeHne u  cBoiicTBa TEOPUU CTPOECHMSI BELLIECTBA. CBUJETEIbCTBYIOIINX 00

BelIeCTBa Macca u pazmepsl aTOMOB U ATOMHO-MOJIEKYJISIPHOM

MOJIeKYJ1. OTIBITHI,
MOJITBEPKIAt0ITHE
OCHOBHBIC TTOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH.

Mogaenu TBEPIOro, )KUIAKOTO
1 Ta3000pa3HOr0 COCTOSTHUM
BEIIECTBA.
Kpucrammmueckue u
amopQHbIe Tena.
OOBsCHEHNE CBOMCTB ra3os,
JKAJIKOCTEN U TBEPIBIX TEIl
Ha OCHOBE TOJI0KEHU I
MOJIEKYJIIPHO-KUHETUUECKOU
teopun. CMayrBaHuE U
KalWJUIPHBIE SIBICHUS.
TennoBoe pacmmpenne n
cKaTue

CTPOCHHUM BEIIECTBA: OMBITHI C
pacTBOpeHHEM

pa3JIMYHBIX BEIIECTB B BOJIE.
Pemenue 3ama4y 1o
OIICHUBAHUIO KOJIMUECTBA

aTOMOB  WJM  MOJIEKYl B
eauHuIe o0bEmMa

BEILIECTBA.

AHanu3z  TeKcTa  JIPeBHHUX

aTOMHCTOB (HaIpuUMep,
¢parmMenTa mo3mbl Jlykpenus
«O npupone

BeILEi») c U3JI0KEHUEM
000CHOBaHUI aTOMHOMN

THUTIOTE3bI (cMmbBICTIOBOE
yteHue). OueHka
yOeIuTeTbHOCTH 3TUX
000CHOBaHUH.

OObsicHeHHEe  OPOYHOBCKOIO

JIBUKEHUSL, ABICHUS
mudPy3un U pazIuuui MEXIY

https://resh.edu.ru/subject/12/5/
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HHUMH Ha OCHOBE
MIOJIOKEHUHN
KHMHETUYECKON
TEOPUU CTPOCHMSI BEILIECTBA.
OOmbsicHeHne OCHOBHBIX
pa3nu4uil B CTPOCHUU

ra3oB, XUIKOCTEH U TBEPABIX
TeN

C UCIIOJIb30BAaHUEM I10JIOKECHUI
MOJIEKYJISIPHO-

KHMHETUYECKON TEOpUHU
CTPOCHHMS BEILECTBA.
[IpoBenenue OIIBITOB 1o
BBIPAIBAHHIO

KPHUCTAJUIOB IIOBApPEHHOU COJIU
WJIM caxapa.

MOJIEKYJISIPHO-

TeruoBble poLECcCh

21

Temnepatypa. CBsi3b
TEMIEPATypPbl CO CKOPOCTHIO
TEIIOBOT'O JBMKEHUS
yactull. BHyTpeHHsis
sueprusi. CriocoObl
W3MEHEHUS BHYTpEHHEH
JHEPTHUU: TeIUIonepeaada u
coBepIieHne padboTsl. Bumsl
TETUTOTIEPE IAvH
TEIUIONPOBOAHOCTD,
KOHBEKIIHSI, U3ITydeHUE.
KonnuecTBO TEIIOTHI.
VnenapHas TEIIOEMKOCTD
BeliecTBa. TemioooMeH u
TEIIOBOC PAaBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananxca. IlmaBnenue u

O6ocHoBaHMe IIpaBuI
W3MEPCHUS TEMIIEPATYPBI.
CpaBHeHue Ppa3IMYHbIX
CNoco0O0B U3MEPEHUS U

IITKaJT TEMITePaTypHI.
HaOmonenue u  oOBsSCHEHHE
OIIBITOB,

JEMOHCTPUPYIOIIUX
W3MEHEHNE BHYTPEHHEN
JHEPTrUu Tella B pe3yibTare
TEIUTONIEPeIauH U

paboThI BHELTHUX CHII.
HaOmromenne u 00OBsICHEHHE
OIIBITOB,

o0cyxaeHue MPAKTUYECKHUX
CUTYaIui, TEMOHCTPHPYIOIINX
pa3INIHbIC BHJIBI

https://resh.edu.ru/subject/12/5/

https://resh.edu.ru/subject/12/5/
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OTBEpJECBaHUE
KPUCTAIJTNYECKUX BEIIECTB.

VY nensHas Tennora

IJIaBJICHUS.

[TapoobpazoBanue u
koHaeHcanus. Mcnapenue.
Kunienue. Y nenbHas

TEIUIOTa MapooOpa3OBaHUsI.
3aBUCUMOCTh TEMIIEPATYpPBI
KHUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIINBA.

VY aenbHas TemioTa

CrOpaHHUS.

[IpunHIMIBl paGOTHI

terioBbIx Aurarenend KII1/]
TEIUIOBOTO JIBUTATES.

TennoBele nBuratenu M 3aKoH
COXpaHEHUs SHEPTUH.

TETUIOTIePEIaYH:
TEIUIONPOBOAHOCTb,
KOHBEKIIUIO, U3JTyICHHUE.
HccnenoBanue SIBIICHUS
TemIooOMeHa

MPU CMEIIMBAHUHU XOJIOAHOU M
ropsiueii BOJBL.
HaOmronenue
TEII0OBOIO
paBHOBECHS] MEXAY Topsiuedt u
XOJIOJTHOM BOJOI.
Onpenenenue
KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOAOU
MIPH TETIIO0OMEHE

C HarpeTbiM METANIMYECKUM
LHAITUHIPOM.
Onpenenenue
YAECIbHON
TEII0EMKOCTH BEILIECTBA.
Pemenne 3amad, CBSI3aHHBIX C
BBIUMCIICHUEM
KOJINYECTBA
TEINIOEMKOCTH
IIpH TEIJIO0OMEHE.
Ananus
MPaKTUYECKOTO
HCIIOIb30BaHUS
CBOICTB BEIIECTB U
MaTepuaioB, Hampumep, B
LENIX

SHEPTOCOEPEIKECHMUS:
TEILIOU30JISIINS,
SHEprocOeperarwIme KphIIy,

YCTAaHOBJICHUA

(u3mepenue)

(u3mepenue)

TCIIJIOTHI n

CUTyalHi

TCIIJIOBBIX

https://resh.edu.ru/subject/12/5/
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TEPMOAKKYMYJISATOPHI U T. 1.

HaOmronenue SIBIICHUI
WCIIapeHus U

KOH/JICHCAIINH.

HUccnenosanue rnpouecca
ucnapeHus

Pa3IMYHBIX KUJIKOCTEN.
OObscHEHUE SIBJICHUI

WCTIAPCHUS U
KOHJEHCAllMH  Ha  OCHOBE
aTOMHO-

3aIuTa OKpY>Karolei

Cpelbl.

3aK0OH COXpaHEHUs U
MIPEBPAIICHUS SHEPTUN

B TEIJIOBBIX ITPOIIECcCax
MOJICKYJISIPHOTO YUCHHSI.
HaOmronenne u o00ObBsicHeHHUE
mporiecca KUTMeHus,

B TOM 4YHCIIE 3aBHCUMOCTH
TEMIIEPATYPHI

KHUIICHHS OT JIaBJICHUS.
Ornpenenenne (n3mepenue)
OTHOCHUTEIBbHOM

BJIQYKHOCTH BO3/TyXa.
Ha6monenue npoiecca
[JIABJIEHUS

KPUCTAJTMYECKOTO BEIIECTBA,
Harmpumep, JIbaa.

CpaBHeHMe IIPOLIECCOB
TJTaBJICHUS

KPUCTAJUTNIECKUX TeI .
Onpenenenue (u3mepeHue)

YAECIbHON TEITOTHI
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IUIABJICHUS JIbJIA.
OObscHEHUE
IUIABJICHUS U
KpUCTAJUITM3allUd Ha OCHOBE
aTOMHO-

MOJICKYJISPHOTO YYCHHSI.
Pemenne 3amad, CBSI3aHHBIX C
BBEIYUCIICHUEM

SIBJICHUU

KOJIHNYCCTBA TCIIJIOThI B
Iponeccax
TCIUIonepeaaYun npu

IIJIaBJICHUU U
KPHUCTAJUIM3aLAN, UCTIADEHUH U

KOHJICHCALIHMH.
Ananns CUTYaIHi
MPaKTHYECKOTO MPUMEHCHHS
SIBJICHUM [IJIABJICHUS u
KPHUCTAJTU3AIIHNH,

Harnpumep, MOJTy4eHUE
CBEPXYHCTHIX

MaTepHaJIoB, COJieBasi Tpeyika 1
zp.

AHanu3 paboTbl U OOBSICHEHHE
TIPUHIIUIIA

eHCTBUS TEIIJIOBOI'O
JBUTATEIIS.

Brruncienue KOJIMYECTBA
TEILIOTHI,

®denepanbHas pabouas
nporpamma | Owusuka. 7-9

KJ1acchl (0a30BbIi YpOBEHb)
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BBIJICJISIOIIETOCS

CTOpaHWH PAa3INIHBIX

npu

https://resh.edu.ru/subject/12/5/
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BUAOB TomiuBa, U KIIJ
JBUTATEJIS.

OOcyXeHrne 9SKOJIOTHYECKHX
OCIENCTBUMI
WCIIONB30BaHUSI  JIBUTaTesei
BHYTPEHHETO

cropausi, TETLJIOBBIX u
TUIPO3JICKTPOCTAHIIHIH

Paznen 2.
JJIeKTpHYeCKHe "
MATrHUTHbBIE SIBJICHUSI
DNeKTpuYecKue

3apsibl.

3apsiKEeHHbIC Tella U
HUX B3aUMOJCUCTBUSA

DneKkTpu3anus Teil.

JIBa posia »JIeKTpUYeCcKuX
3apsa0B. Bzaumoencraue
3apsSKEHHBIX TeJl.

3akon Kynona (3aBUCUMOCTh
CHWJIBI B3aUMO/ICHCTBUSA
3apsKEHHBIX TEJ

OT BEJTMYMHBI 3aPsII0B U
PacCTOSIHUS MEXY T€JIaMu).
DIEKTPUUECKOE TOJe.
HanpsoxénaocTth
ANEKTPUYECKOTO TOJISL.
[IpuHIMI cyneprno3unun
IEKTPUUECKUX MOJIeH

(Ha KaYECTBEHHOM ypPOBHE).
Hocurenu snexTpudeckux
3apsAa0B. DIeMEHTapHBIN
JIEKTPUUECKUIl 3aps.
Crtpoenue aToma.

[IpoBOgHMKM ¥  AMDIEKTPUKH.
3akoH COXpaHEHUs

QJICKTPHUYICCKOIO 3apsaa

HaGmtonenue u mnpoBeneHue
OIIBITOB

[0 JJIKTPH3AIMKA Tell TpHU
CONPUKOCHOBEHUH U

WHJYKLIHACH.
HaOmronenne u o00ObBscHeHUE
B3aUMOJICUCTBUS

OJHOUMEHHO W Pa3HOUMEHHO
3apsKEHHBIX TEJ.

OOBsicHEHHE MIPUHITUTIA
JIEACTBUSA AIEKTPOCKOTA.
OOBsicHEHHE SIBJICHUH
AIEKTPU3ALUU

MpU CONMPUKOCHOBEHUU TEI M
MHJYKIAEH

C HCIIOJb30BaHUEM 3HAHHH O
HOCHUTEIISIX

JNEKTPUYECKUX  3apsiioB B
BEIIIECTBE.

PacrosuaBanne U OOBSICHEHHUE
SIBIICHUH

ANEKTPU3ALNU B TIOBCEIHEBHON
JKM3HH.

HaGmronenne u 0OBsICHEHHE
OIIBITOB,

https://resh.edu.ru/subject/12/5/
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WJUTIOCTPUPYIOITIX 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3aps/ia.
HaGmtonenue  ompiTOB 1O

MO/ICITHPOBAHHIO
CUJIOBBIX JIMHAN
AIIEKTPUIECKOTO TIOJIS.
HUccnenosanue NEUCTBUSA
DIIEKTPUIECKOTO TIOJIS
Ha MIPOBOJIHUKH u
JIMDJIEKTPUKI
[TocrostHHBII 20 DJEKTPUUECKUN TOK. Habmronenue pasnuuHbix | https://resh.edu.ru/subject/12/5/

BJIEKTPUYECKUMN TOK

VYcioBus CylecTBOBAHUS
ANEKTPUYECKOTO TOKA.
HcTouHNKH TOCTOSHHOTO
ToKa. [lelicTBHs
AJIEKTPUIECKOTO TOKA
(TernoBoe, XUMUYECKOE,
MarHuTHOE).
DIEKTPUYECKHUI TOK

B JKUJKOCTSIX U Ta3ax.
DneKTpruyecKas 1emb.
Cuiia Toka. DIeKTpuYecKoe
HalpsKEHUe.
CornpoTuBieHne
MIPOBOJHHUKA. Y I€IILHOE
COTPOTHUBIICHNE BEIIECTBA.
3axoH OMa 1J1s1 yyacTka
nend. [lociaenoBaTrenpHoe U
napajieIbHOE COETUHEHUE
MIPOBOTHUKOB.

Pa6ota u mourHOCTH
AJIEKTPUIECKOTO TOKA.

BUJIOB JICCTBUS
3JEKTPUUYECKOTO TOKa u
0OHapyKEHHE ITUX

BUJIOB JIeHCTBUS B
MOBCEHEBHOW KU3HU.
Habnronenne BO3HUKHOBEHUS
ra3oBOTro pazpsia

U DJEKTPUYECKOr0 TOKa B
KUJKOCTH

CoOopka u UCTIBITAHUE
BJIEKTPUYECKON LIETTH
MIOCTOSIHHOTO TOKa.

N3smepenue CHUIIBI TOKa
aMIIEPMETPOM.
N3mepenne  AeKTpUYECKOro
HaIpPsHKEHUS
BOJIbTMETPOM.

[IpoBenenue u OOBSICHEHHE
OTIBITOB,

JEMOHCTPUPYIOIIUX
3aBHUCHUMOCTh
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3akon Jxoyns—Jlenna.
DJIEKTpUYECKUE enu
KOPOTKOE 3aMbIKaHUE

)51

NEKTPUIECKOTO
CONPOTHUBIICHUS TPOBOIHUKA
oT €ro JJIMHBI, IIomaigun
MOTIEPEYHOTO CEYCHUS

U MaTepuaa.

HccnenoBanne  3aBHCUMOCTH
CHWJIBI TOKA,

MPOTEKAIOIIETO yepes
pesucrop,

OT COIPOTHUBIICHUS PE3UCTOpa
Y HaIpsKEHUS

Ha pe3ucTope.

[IpoBepka mpaBuia CIOXKEHUS
HanpsiKEHUN

npu MIOCJIEZI0BATEILHOM
COEIMHEHUU JIBYX

PE3UCTOPOB.

[IpoBepka mpaBmiia i CHUJIBI
TOKa

npu napajuieIbHOM
COCIMHEHUU PE3HUCTOPOB.
Anamns CUTYyalHi
MOCJIEAOBATEIHLHOIO 1
MapajieNbHOTO  COEAMHEHUS
MIPOBOTHUKOB

B JOMalIHHUX JSJICKTPUYCCKUX
CCTAX.

Pemenue 3a7a4 C
HCII0Ib30BaHuEeM 3aKkoHa OMa
u hopmyn pacuéra
3JIEKTPUYECKOTO
CONPOTHUBIICHUS npu
MOCJIEI0BAaTEILHOM U
MapajyIeIbHOM COCTUHCHHUH

https://resh.edu.ru/subject/12/5/
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MIPOBOTHHUKOB.
Onpenenenne paboThI
AJIEKTPUUYECKOTO TOKA,
MPOTEKAIOIIETO yepes
pe3ucTop.

Onpenencaue MOIITHOCTH

3JEKTPUYECKOTO TOKA,
BBIICIIIEMON HA PE3UCTOPE.
HccnenoBanne  3aBUCUMOCTH
CUJIBI TOKA Yepe3

JAMIIOYKY OT HaNpsDKEHUs Ha
Hell. OnpeneneHue

KII narpeBarens.
HccnenoBanue
npeoOpa3oBaHus YIHEPTUU

npu noabEMe rpy3a
3JIEKTPOIBUTATEIIEM.
OOpsicHeHHe yCTpoiicTBa H
MPUHIIMIA JEHCTBUS

JIOMAIIHUX
AJIEKTPOHATPEBATEIBHBIX
puOOpOB.

OOvbsicHeHne NPUYUH

KOPOTKOTO 3aMbIKaHUS U
MPUHIMNA JEUCTBUSA TUIABKUX
MpeIOXPaHUTEIICH.

Pemenue 3aJ1a9 C
HMCIOJIb30BaHUEM 3aKOHA
Jxoyna—Jlenna

MarauTHBIE SIBICHUS

ITocTosTHHEIE MAarHHUTHI.
BzanmoneiictBue
NOCTOSIHHBIX MarHUTOB.
MarauTHOE Tone.

N3yuenne MarHUTHOroO MO
ITOCTOAHHBIX

MarHuToOB npu HX
00BETMHEHNHN U Pa3JICIICHIH.

https://resh.edu.ru/subject/12/5/
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MaruautHoe 1oie 3emMiu

UccnenoBanue MarHuTHOTO
B3anMMOJCHCTBUSI

MOCTOSIHHBIX MarHUTOB.
N3ydyeHue MarHUTHOTO  IOJIA
MOCTOSTHHBIX

MAariuToOB IIpU HUX O6LCI[I/IH€HI/II/I
" pasaciICHUN.

HccnenoBanue MarHUTHOTO
B3aMMO/JICHCTBHS

®denepanpHas pabouast
mporpamma | @wuszuka. 7-9

KJ1acchl (0a30BbIi YPOBEHB)
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H €T0 3HAUYCHUE JIJIS KU3HU
Ha 3emiie. OnbIT DpcTea.
MarauTtHoe I10JIe
3JIEKTPUYECKOTO TOKA.
[IpumeHeHue
3JE€KTPOMAarHuTOB

B TeXHUKeE. [[elicTBre
MarHUTHOTO MOJIS

Ha MTPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEND
MMOCTOSIHHOTO TOKa.
Hcnons3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TpaHCHOpTe

IIpoBenecnue OIIBITOB o
BU3YyaJIN3alUU T0JIS
MOCTOSIHHBIX MAarHUTOB.
N3yuenue SIBJICHUSI
HaMarHWYMBaHUSI BEIIECTBA.
Hccnenosanue NEUCTBUSA
ANEKTPUUYECKOTO TOKA

Ha MarHUTHYIO CTPEJIKY.
[IpoBenenue OIIBITOB,
JEMOHCTPUPYIOLIUX
3aBUCUMOCTh CHUJTBI
B3aUMOJICUCTBUS KATYIIKU

C TOKOM ¥ MarHuTa OT CHJIbI U
HaIpaBJICHUs TOKA

B KaTyIIIKe.

Amnanus CUTyaLi
MPAKTUYECKOTO MPUMEHEHHUS
3JICKTPOMArHuTOB (B OBITOBBIX
TEXHUYECKUX
YCTPOMCTBAX,
MIPOMBIIIIIICHHOCTH,
MEIHIINHE).
N3yuenne
MAarHUTHOTO TOJIS
Ha MIPOBOJIHUK C TOKOM.
H3yuenue JEUCTBUS
AEKTPOABUTATENS.
N3mepenue
3J€KTPOJIBUTaTEIbHOMN
YCTaHOBKH.
Pacnio3naBanune u
pa3IUYHBIX
IIPUMEHEHUN
3JIEKTPOJIBUTATENEH

EeNCTBUSA

KIIJT

aHaJn3

https://resh.edu.ru/subject/12/5/
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(Tpancnopr, OBITOBBIE

YCTPOMCTBA U JIp.

DIeKTpOMAarHUTHAs 4 OnbiTel ®apajes. SBneHue OnbiTel ®apajnes. SBnenue https://resh.edu.ru/subject/12/5/
MHIYKIHS ANEKTPOMArHUTHOM ANEKTPOMArHUTHOM
nHaykuud. [Ipasuio Jlenna. naaykuud. [Ipasuio Jlenna.
DIIEKTPOreHePaTop. DIIEKTPOTreHEPaTOP.
OmbiTel 1o uccneAoBaHuio | ONBITEI MO UCCIEAOBAHUIO
SIBJICHUS SIBJICHUS
ANIEKTPOMArHUTHOW  WMHIYKIHH: | 3JIEKTPOMArHUTHOW WHITYKITHH:
WCCIIeIOBaHKE UCCIIEIOBaHKE
W3MEHEHUIN 3HAYCHUS U | U3BMEHEHHI 3HAYCHUSA 51
HarpaBJICHUs HaIpaBICHUS
WHIYKIIHOHHOTO TOKa WHIYKIIMOHHOTO TOKA
®denepanpHas pabouas | ®enepanpHas pabouas
nporpamma |  ®usmka. 7-9 | nporpamma | @wusmka. 7-9
KJ1acchl (0a30BbIi YPOBEHbD) KJ1acchl (0a30BbIi YPOBEHbD)
47 47
CrnocoOsI mostyueHus CrniocoOsl nostyueHus
ANEKTPUUYECKON SHEPTHH. ANEKTPUUYECKON dSHEPTHH.
DNEeKTPOCTaHIIUN DNEeKTPOCTaHIIUN
Ha BO300HOBJISIEMBIX Ha BO300HOBIISIEMBIX
VCTOYHUKAX SHEPTUuu HCTOYHUKAX SHEPTUu
Wtoro 68

Temarnueckoe niaanupoBaHue 9 kiacc

KonnuecTtso OcHoOBHOE coaepkaHue OcHOBHBbIE BUABI AEATEIBHOCTH | DJIEKTPOHHBIE
HaumenoBanue 4acoB o0ydJaronmxcs o0pa3oBaTeNbHbBIE PECYPCHI
paznena(Temsl) Kypca
Paznean 1 MexaHnn4eckoe JBHKEHUE. AHanmm3 u 00CyKIeHne
MexaHnunyeckoe MarepuanbHast TOUKa. Pa3IUYHBIX IPUMEPOB https://resh.edu.ru/subject/28/9/
JBHKEHHE U CIIOCOOBI Cucrema oTcuéra. MEXaHMYECKOTO JIBUKCHUS.
ero ONMUCAHMUS OTHOCHUTENBHOCTH Ob6cyxaeHne rpaHuIl
MexaHnueckoe 10 MEXaHHUYECKOT'0 JABM)KEHUS. MIPUMEHUMOCTH MOJIENIN
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nBmwxkenne. Knumemaruka

PaBHOMepHOE

HpﬂMOJ’IHHGﬁHOG JABWXKCHUC.

HepasHomepHoe

HpﬂMOJ’IHHGﬁHOG JABWXKCHUC.

Cpenusis 1 MTHOBEHHas
CKOpPOCTbH TeJla Mpu

HCPaBHOMCPHOM ABHKCHUMU.

Yckopenue.
PaBHOyCKOpeHHOE

HpﬂMOJ’IHHGfIHOG JABHXKXCHUC.

CB00O0IHOE majicHKE.
OmnplTe! ["anumes.
PaBHOMEpHOE nBUXKEHUE
110 OKPYXHOCTH.

IIepnon 1 yactora
obpamienus. JInHeiHas u
yIiI0Basi CKOPOCTH.
LlenTpocTpemuTeabrHOe
YCKOpEHHUE

«MarepualibHas TOUKa.
Onucanne MeXaHUYECKOTrO
JIBUKCHHSI

Pa3IUYHBIMH CTIOCO0aMU
(ypaBHEeHHE, TabIHUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIlUH,
B KOTOPBIX

MIPOSIBIIICTCSI OTHOCUTEIILHOCTD
MEXaHHYECKOTO

JIBUKCHMUSL.

Habumoienne MexaHu4eckoro
JIBUKCHHSI TEJIa

OTHOCHUTEIILHO Pa3HbIX Tell
OTCYETa.

CpaBHeHME NyTel U TPACKTOPHIA
JIBUKCHHSI

OJIHOTO U TOTO K€ TeJa
OTHOCHUTEIBHO Pa3HBIX

TEJl OTCYETA.

Ananus Texcta ["anunes o6
OTHOCHUTEIILHOCTH

JIBUKCHWSI; BBITTOJIHEHUE
3a/laHui IO TEKCTY
(CMBICIIOBOE UTEHUE).
Omnpenenenue cpeaHeit
CKOPOCTHU CKOJIbXKEHUS

Opycka Wiy ABMKCHUS [IapuKa
110 HaKJIOHHOM

IJIOCKOCTH.

AHanu3 u 00CyX/IeHHe
crioco0oB Ompenenenne
CKOPOCTH PaBHOMEPHOTO
JBUOKEHMs (LIapuKa B

https://resh.edu.ru/subject/28/9/
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KUAKOCTH, MOJIENH
JIEKTPUUECKOr0 aBTOMOOWIIS U
T. IL.).

Onpenenenue NyTy,
MPOMICHHOTO 32 JJAHHBIN https://resh.edu.ru/subject/28/9/
IIPOMEKYTOK BPEMEHH, U
CKOpPOCTH Teja

110 rpauKy 3aBUCUMOCTH ITYTH
PaBHOMEPHOTO

JIBDKEHUS OT BPEMEHH.
OO6cyxaeHre BO3MOKHBIX
IPUHIUIIOB

JeicTBUs TpudOpoB,
U3MEPSIIOIUX CKOPOCTh
(ciuIOMETpOB).

Bbruuciienue nyTu u CKOpoCTH
npu

PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBHKCHHUN
Tena.

Ornpenenenne NpoiaeHHOTO
IyTH U YCKOPEHHUs

JBUKEHMSI TeJa 1o TpaduKy
3aBUCHUMOCTH

CKOPOCTH PaBHOYCKOPEHHOI'O
MIPSMOJIMHENHOTO

JIBUKEHMSI T€Jla OT BPEMEHHU.
[IpoBepka runoressl: eciu

IIPY PaBHOYCKOPEHHOM
JIBYKEHUH

0e3 HayaJIbHOM CKOPOCTH ITyTH
OTHOCSITCS

KaK psiji HEUETHBIX YHCEN, TO
COOTBETCTBYIOIME MPOMEXYTKU
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B3aumoaelicTtBue Tel

20

IIepBeb1it 3ak0H HproToHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproToHa.
[IpuHnun cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuia
TPEHUSI CKOJIbKEHHUSI, CUJIa
TPEHMUSI I0KOS, IPYTHe BUIbI
TPEHHUS.

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS
Yckopenue cBOOOIHOTO
nazeHus. [[BuxeHue miaHer
Bokpyr Connua. Ilepas
KOCMHUYecKasi CKOPOCTb.
HesecomocTs u neperpysku
AleHTp TsKECTH.

Habmonenue u obcyxaenue
OIBITOB

C JIBUKEHUEM TeJla Mpu
YMEHBUICHUU BIUSHUSA
JIPYTUX TeJl, IPEMsITCTBYIOIINX
JBUKEHUIO.

Amnanu3 tekcta ["anunes ¢
ONMCaHUEM

MBICJICHHOT'O 9KCIIEPUMEHTA,
00OCHOBBIBAIOLIETO 3aKOH
WHEPIUY;

BBIIIOJIHEHHE 33JJaHUI 10 TEKCTY
(cMbIciOBOE

YTCHUE).

OO6cyxaeHre BO3MOKHOCTH
BBITIOJIHEHU S

3aKOHA MHEPIIMH B PA3THUHBIX
cucTeMax

OTCU€Ta.

Habmronenue u o0cyxaenne
MEXaHWYECKUX SIBJICHUH,
MPOUCXOIAIINX B CUCTEME
OoTCUéTa

«Tenexxka» pu eé
paBHOMEPHOM

1 YCKOPEHHOM JIBUJKEHHUH
OTHOCUTEIEHO

KaOuHeTa (PU3UKU.
JlelicTBuUs ¢ BEKTOpaMHU CHII:
BBITIOJTHCHUE

3a/IaHU 1O CIOKEHUIO U
BBIYUTAHUIO

BEKTOPOB.

HaOmronenne n/nmnn

https://resh.edu.ru/subject/28/9/

https://resh.edu.ru/subject/28/9/
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MIPOBEJICHUE OIBITOB,
JTEMOHCTPUPYIOIITUX
3aBUCHMOCTh YCKOPCHHUS

Teja OT MPUJIOKEHHON K HEMY
CHJIBI U MACChI

Telna.

AHanu3 1 00bsCHEHUE SBJICHUI
C UCIIOJIb30BAaHUEM BTOPOTO
3akoHa HrroTOHA.

Pemenue 3amay c
KCIIOJI30BaHUEM BTOPOTO
3akoHa HproTOHA M mTpaBuia
CIIOKCHHS CUII.

Onpenenenne KECTKOCTH
TIPYKUHBIL.

AHanu3 cuTyauuin, B KOTOPbIX
HaOJII01AI0TCS

yrpyrue aedopMaruu, u ux https://resh.edu.ru/subject/12/5
00BsACHEHHE

C HCTOIb30BaHNEM 3aKoHa ['yka.
Pemenne 3amad ¢
HCIOJIE30BAHMEM 3aKOHA

I'yka.

HccnenoBanue 3aBHCUMOCTHU
CWJIBI TPEHUS

CKOJIB)KCHUS OT CHJIBI
HOPMAJIHLHOTO JIaBJICHHUS.
OO6cyxaeHne pe3ylbTaToB
HCCIIeIOBAHUS.

Omnpenenenne kodpduirenta
TpPEeHUS

CKOJIb)KEHUS.

N3mepenue cuibl TpeHUs
nokosPemnrenne 3agay ¢
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HCIOJIB30BAHUEM (POPMYIIBI
JUTSL CHUTBI TPEHHS CKOJIBKCHHUSI.
AHanu3 IBHKCHUS TEJI TOIbKO
O JeHCTBUEM

CHUJIBI TSIXKECTH — CBOOOIHOTO
MagcHHus.

OObscCHEHNE HE3aBUCUMOCTH
YCKOPEHUS

CcBOOOHOTO IaJIEHUS OT MACChI
Tena.

O1eHKA BEIUYHHBI CHIIbI
TATOTEHMS,

JEUCTBYIOLIEH MEXIY JBYMs
TellaMu

(m1s pa3HBIX Macc).

AHanu3 IBUXKECHUS HEOECHBIX https://resh.edu.ru/subject/28/9/
Tel

IO TEHMCTBUEM CUJIBI TATOTEHUS
(c uconp30BaHUEM
JIOTIOJTHUTEIbHBIX

HWCTOYHUKOB MH(OpMAIuN).
Pemenue 3amad ¢
HCIIOJIB30BAHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U
(hopmyibt

JUISL pacuéTa CHUIIbI TSHXKECTH.
AHanu3 OpUTHHAIBLHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSBICHUS
3aKOHA

BCEMHUPHOTO TATOTEHUS;
BBIIIOJHEHHE 3aTaHHI

10 TEKCTY (CMBICIIOBOE YTEHHE).
Habmonenue u o0cyxaenne
OIBITOB
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110 U3MEHEHUIO Beca Tesa IpU
YCKOPEHHOM

JBU)KECHUU.

AHanu3 yciaoBui
BO3HUKHOBEHUSI HEBECOMOCTH

U NIEPETPY3KH.

Pemenue 3agau Ha onpeneeHue
Beca Tena

B PA3JIMYHBIX YCIOBUSIX.

3aKOHBI COXpaHCHUA

10

Nmnynsc tena. U3menenne
nMITyJbca. MIMnyIibe CHbI.
3aKOH COXpaHECHHUs
nMIrynbca. PeaktuBHoe
JBUKCHUE.

Mexannueckas pabora u
MolHocTh. Pabora cun
TSYKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPTUU U
pabortsl. [lorenmnuanpHas
9HEPrus Tela, MOJHATOrO
HaJl TOBEPXHOCTBHIO 3€MJIH.
IToTenunanpHas 3HEprus
CKaTOW MPYKHUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
9HEPruu. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUn

Habmonenue u o0cyxaenue
OTIBITOB,
JEMOHCTPUPYIOLIUX Mepeaady
HUMITYJIbCa

[IpY B3aUMOJIEUCTBUU TEll,
3aKOH COXPaHEHUS
HUMITyJIbCa TIpU aOCOTIOTHO
yOpyrom

HEYNPYroM B3aMOJECHCTBUU
TeJ.

AHanu3 cuTyanui B
OKpY>Karolleu )KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs

HMITYJIbCA.

Pacno3naBanue siBneHust
PEaKTUBHOTO

JBUKEHUS B IPUPOJIC U
TEXHUKE.

[IpumeHeHue 3akoHa
COXpaHEHHUs UMITYJIbCa

JUTA pacd€Ta pe3yIbTaToB
B3aUMOJCICTBUSA TET

(Ha mpuMepax Heynpyroro

https://resh.edu.ru/subject/12/5

https://resh.edu.ru/subject/28/9/
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B3aUMOJICHCTBHUS,

YIPYroro LHEeHTPaIbHOIO
B3aUMOJICUCTBHUS ABYX
OJIMHAKOBBIX T€J, OJHO U3
KOTOPBIX

HETIOJIBUIKHO).

Pemenue 3amau ¢
HCIIOJIb30BAHUEM 3aKOHA
COXpAHEHUs UMIYJIbCA.
Omnpenenenue pabOTHI CHIIBI
YIPYrOCTH

Ipu NOoIBEME Ipy3a ¢
HCMOJIb30BAHUEM
HETOJBUKHOTO ¥ TIOJIBH>)KHOTO
0JIOKOB.

N3mepenune MOIHOCTH.
H3mepenne noTeHuHaIbHOM
SHEPTUH NPY>KUHBI
H3MepeHne KUHETHYECKOU
SHEPIHUH Tela

0 JUTMHE TOPMO3HOIO ITyTH.
DKCIEepUMEHTAIbHOE CPABHEHHNE
U3MEHEHUS

MOTEHIUAIbHON U
KUHETHYECKOM SHEPruM Tena
MIPU ABUKEHUU IO HAKJIOHHOM
IUTOCKOCTH.
DKcrepuMeHTalbHas poBepKa
3aKOHa

COXPAHEHUS MEXaHUYECKOU
SHEPIUu

IIpH CBOOOTHOM MaJICHUH.
[Ipumenenue 3akoHa
COXpaHEHUs

https://resh.edu.ru/subject/28/9/
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MEXAHUYECKOW SHEPTUU IS
pacuéra

MOTEHIMAIBHON U
KHHETUYECKOMN SHEpPruil Tena.
Pewenne 3anau ¢
HCIIOJIb30BAHUEM 3aKOHA
COXPAHEHUS MEXAHUYECKOU
SHEPIUH.

Paznen 2 Mexanndeckue
KO0JIeOaHHUS M BOJHBI
MexaHn4decKne
KoJe0aHus

KonebarenbHoe nBUKEHUE.
OcHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIepHO/I,
4acToTa, aMILTUTY/IA.
MaremaTuueckuii u
MIPYXUHHBIA MasSTHUKU.
[IpeBpamenue 3aepruu
pH KoJiebaTeIbHOM
TIBUKCHUH.

3aryxaromiue KoueOaHusl.
BoinyxneHHbie konebaHus.
Pe3onanc

HaGmonenue koaeOaHuii mon
IEUCTBUEM CHUJI

TSOKECTH U YIIPYTOCTH U
oOHapyxeHHe

NOA00HBIX KOJIeOaHul B
OKpY’KaroIlleM MUpe.

AHanu3 xoysiebaHuii rpy3a Ha
HHUTHU U

Ha npyxune. Onpenenexnue
YaCTOTHI

KoJie0aHnii MaTEMaTHYECKOTO U
MIPYXUHHOTO

MAasiTHHKOB.

HabGmronenue u 00bsiCHEHNE
SIBIICHUS

pe3oHaHca.

HccnegoBanue 3aBUCUMOCTH
nepuojaa

KoJie0aHui MOABEIIEHHOT0 K
HUTH Tpy3a

ot juyiHbl HUTUI [poBepka
HE3aBHCHMOCTH TIepro/ia
KoneOanuii

rpy3a, MOJBEIICHHOTO K JICHTE,
OT MaccChI Ipy3a.

https://resh.edu.ru/subject/28/9/
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Habmonenue u obcyxaenue
OITBITOB,

JIEMOHCTPHPYIOLITIX
3aBUCHMOCTh IIEpUOIa
KoJIe0aHU TPY>KUHHOTO
MasiTHUKA OT MacChl

Ipy3a U )KECTKOCTHU NPYKUHBI.
[TpumeHeHne MaTeMaTHYECKOTO
U TIPY>KUHHOTO

MasiTHUKOB B KQU€CTBE MOJIENeH
JUISL OTIMCAHUS

KOJIeOaHMIi B OKPY)KaIOIIeM
MHUpE.

Pemenue 3a1a4, CBI3aHHBIX C
BBIYMCIICHHEM

WM OIICHKOM 9aCTOTHI
(mepuopaa) xoseOaHuit
W3mepenne yckopeHus
CcBOOOIHOTO MAJCHNSA

https://resh.edu.ru/subject/28/9/

MexaHn4ecKue BOJIHBI.
3ByK

MexaHn4eCKHEe BOJTHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpogonbHble
ToTnepeyYHbIe BOJIHBI. J[TnHa
BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHuUs.
MexaHHn4eCKHEe BOJTHBI

B TBEPAOM TeEIIE,
ceiicMUYeCKrEe BOJHBI.
3ByK. ['poMKOCTbH 3BYyKa U
BbICOTa TOHA. OTpaxkeHue

3Byka. Un(dpa3Byk u
YIBTpa3ByK

OOHapy)xeHue 1 aHaJIu3
BOJIHOBBIX SIBJICHUH

B OKPY’KAOILIEM MUDE.
Habmronenue pacripoctpaneHus
MPOAOJIBHBIX

Y TIOTIEPEYHBIX BOJIH (Ha
MOJIETIN) U

0OHapyXEeHHE aHAJIOTUYHBIX
BUJIOB BOJIH

B IIpUpO/i€e (3BYK, BOJIHBI HA
BOJIC).

Boruncnenue 1IMHBI BOJIHBI U
CKOPOCTH

pacnpocTpaHeHUs 3BYKOBBIX

https://resh.edu.ru/subject/28/9/
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BOJIH.

DKCIEePUMEHTAITHHOE
OTpe/ieNICHUE TPAHMII

YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX
KoJIeOaHHIA.

HaGmronenue 3aBUCHMOCTH
BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHUCIIE, C
HCIIOJIE30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaGmronenue u 00bsICHEHUE
SIBJICHUS

AKyCTHUYECKOTO pe30HaHCaHAIIN3
OPUTHHAJILHOTO TEKCTA,
MOCBSMIEHHOTO
WCIIOJI30BAHUIO 3BYKa (MU
yIBTpa3BYyKa)

B TEXHUKE (DXOJIOKAITH,
yIBTPa3BYK

B MEJMIIMHE U JIp.);
BEITIOTHEHHWE 3aJJaHNI

10 TEKCTY (CMBICIIOBOE YTCHHE)

https://resh.edu.ru/subject/12/5

Paznea 3.
DJIEKTPOMATHUTHOE
noje u
3J1eKTPOMATHUTHBIE
BOJIHBI
DNEeKTpOMarHuTHOE
noJie u
3JIEKTPOMArHUTHBIE
BOJIHBI

DNeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
CgoiicTBa
ANEKTPOMArHUTHBIX BOJIH.
[IIxana 3neKTpOMarHUTHBIX
BOJH. Mcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH
JUISL COTOBOM CBSI3H.
DneKTpoMarHuTHas npupoaa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMCTBA CBETA

[Toctpoenue paccyxaeHuid,
000CHOBBLIBAIOIIHNX
B3aMMOCBSI3b JJIEKTPUIECCKOTO U
MardUTHOI'O

MOJICH.

DKCTepUMEHTAILHOE U3yUYCHHE
CBOICTB

ANEKTPOMArHUTHBIX BOJH (B TOM
qucie

C TIOMOII[LI0 MOOHIIBHOTO
tenedoHa).

https://resh.edu.ru/subject/12/5
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AHanu3 peHTreHOBCKUX
CHUMKOB

YEJI0BEUECKOT0 OpraHu3Ma.
AHanu3 TeKCTOoB,
OMUCHIBAIOLIUX MPOSBICHUS
ANEKTPOMArHUTHOTO U3ITy4EHUS
B NIPUPOJIE:

KUBBIE OpPTraHU3MbI, U3ITyUEHUS
HEOECHBIX TN

(CMBICITIOBOE UTEHHUE).
Pacno3naBanue u ananus
Pa3IUYHbIX

IIPUMEHEHHUN
ANEKTPOMArHUTHBIX BOJIH

B TEXHUKE.

N3ydenne BOTHOBBIX CBONCTB
CBeTa.

Pemenue 3amau ¢
WCIIOh30BaHUEM (POpMYIT
JUTSL CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH,
JUTHUHBI

BOJIHBI M YAaCTOTHI CBETA

Pasznen 4. CBeToBbIe
SIBJICHUS

3aK0HEBI
pacmpocTpaHeHuUs
cBeTa

JIyueBas MoJenb cBeTa.
Hcrounuku ceera.
[IpssmMonuneitHoe
pacIpoCTpaHEHHUE CBETA.
3armeHnus Consua u JIyHsl.
Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKECHHUSI
CBETa.

[Ipenomiienne cBeta. 3aKkoH
npenomMiieHus ceera. [lonHoe

HabmtoneHue onsITos,
JIEMOHCTPHPYIOIITIX

SIBJICHHE PSIMOJIMHEHHOTO
pacrpocTpaHeHUs

cBeTa (BO3HUKHOBEHHUE TEHH U
MOJIYyTE€HNU),

U X UHTEPIIPETALHS C
WCTIOJIh30BaHUEM

MIOHATHUS CBETOBOTI'O JIyya.
OObsCHEHNE U MOJICJINPOBAHNE

https://resh.edu.ru/subject/28/9/
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BHYTPEHHEE OTpaKEHUE
cseta. Mcnonb3oBanue
IIOJIHOT'O BHYTPEHHET O
OTpa)KEHUS B OIITHYECKUX
CBETOBOJA

COJIHEUHOTO U
JIYHHOTO 3aTMEHHIA.
HccnegoBanue 3aBUCUMOCTH
yTJ1a OTPaKEHUs

CBETOBOTO JIy4a OT yrIJjia
najicHUs.

N3yuenue cBoricTB
n300pakeHUs B IIIOCKOM
3epKae.

HaOmronenue u o0bsicHeHHE
OIILITOB

0 MOJTYYSHHUIO H300pakeHUi B
BOTHYTOM U

BBIITYKJIOM 3€pKajax.
HaGmonenue u

00BsCHEHHE OIIBITOB 110
MPETOMJICHUIO CBETA

Ha rpaHulle pa3IudyHbIX Cpe/l, B
TOM YHCIIE

OTMBITOB C MOJIHBIM BHYTPEHHUM
OTPaKEHUEM.

HccaenoBanue 3aBUCUMOCTH
yriia

MPEJIOMIIEHHUS OT YIJIa MaJICHUs
CBETOBOTO JTyua

Ha IPAHUIIE «BO3TYX—CTEKIIO».
Pacno3naBanue sSBiIcHUM
OTpPaXKEHUS U

MPEIOMJICHHUS CBETA B
MOBCEIHEBHOM KU3HH.

Amnanus 1 00bICHEHHUE SIBICHUS
OIITHYECKOTO

MHpaxa.

Pemenne 3amad ¢

https://resh.edu.ru/subject/28/9/
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HUCIIOJIB30BAHHECM 3aKOHOB
OTpaXCHUA U IPEIIOMIICHUA
CBCTa

JIunzel. [TocTtpoenue
M300pasKeHHIA.
Pasnoxxenue 6enoro ceera
B CIIEKTP

I'eomerpuueckas u BomHoBas
orntuka .Pasznoxxenue 6enoro
cBeTa

B ciekTp. OnbiTel HploTOHA.
CrnosxeHue CeKTpaJbHbIX
uBeToB. lucrnepecus cera

Habmronenue pasioxeHus
Oeoro ceera

B CIIEKTP.

HaOmoaenue u 00bsICHEHUE
OIIBITOB

0 MOJTYYSHHIO OENIoro CBeTa
[IPH CIIOKEHUH

CBETa paBHI)IX IIBCTOB

https://resh.edu.ru/subject/12/5

Pa3pen 5. KBanToBblIe
SIBJICHU S

Hcnyckanue u
IIOTJIOIICHUE CBETA
aTOMOM

OmnsiThl Pesepdopna u
IJIaHETapHask MOJIEb aTOMA.
Mopnaens atroma bopa.
Hcnyckanue u noryonieHue
OO6cy>xaeHne eI OIbITOB
Pesepdopna

10 UCCJIEIOBAHUIO aTOMOB,
BBIJIBUKEHUE

TUIIOTE3 O BO3MOYKHBIX
pe3ysabTaTax OIBITOB

B 3aBUCHMOCTHU OT
MPEATIOIAraeMoro CTpOEHUs
59

ceera aroMoM. KBaHTEI.
JInnenyaTele CIIEKTPHI

®opMynHpOBaHUE BHIBOJOB

W3 pe3yJIbTaTOB OIBITOB.
OO6cyxeHre TpoTUBOPEUHiA
IUITAHETapPHOU

MOJIEJIM aTOMa U OCHOBAHUM J1JIs1
TUTIOTE3bI

https://resh.edu.ru/subject/28/9/

CtpoeHue aTOMHOTO sijipa

PannoaktuBHOCTH. Anb(a,
Oera- ¥ raMMa-U3TydCHHUSI.
CtpoeHne aTOMHOTO sipa.
Hyxknonnas monens
aTOMHOTO siapa. M30TonsI.
PannoakTuBHBIE
npeBpaienus. [lepuon

OO6cyxaeHre BO3MOKHBIX
THIIOTE3 O MOJENAX

CTPOCHHUS si/Ipa.

Omnpenenenue cocrasa saep 0
3aJaHHBIM

MacCOBBIM U 3aps10BBIM YHCIIaM
u

https://resh.edu.ru/subject/28/9/
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nojrypaciazga arTOMHBIX SAACP

I10 HOJIOKCHUIO B
MEPUOINYECKON CUCTEME
DJICMCHTOB.

AHann3 U3MEHEHHS COCTaBa
siipa U €ro

TTOJIOXKEHUS B TIEPUOANICCKOM
CHCTEME

NP O-PaTUOAKTHUBHOCTH.
HccnenoBanue TpEKOB 0-4aCTHIL
10 TOTOBBLIM

¢dororpadusim.

OO6napy>xeHue 1 u3MepeHue
paguamoOHHOTO

(hoHa C TOMOIIBIO TIO3UMETPA,
OIICHKA €TI0

MHTEHCUBHOCTH.

Amnanu3 6M0JIOTHYECKUX
H3MCHCHUH,

MPOUCXOSAIINX MO IeHCTBHEM
PaAMOAKTUBHBIX U3ITy4YEHUH.
Hcnonn3oBanme
PaAMOAKTUBHBIX U3Ty4YEHUIN

B MEIUIIMHE

H):[eprIe peaknuuu

SnepHble peakyy. 3aKOHbI
COXpaHEHHUs 3apsATI0BOT0O U
MacCOBOT0 YMCEIl. DHEPTus
CBSI3M aTOMHBIX siiep. CBs3b
Macchl U 3Hepruu. Peakuun
CUHTE3a U JIeJICHHUS sIep.
Ncrounuku sneprun ConHua
U 3BE311. S nepHas
sHepreTuka. Jlencreus
PaZOaKTUBHBIX U3ITyYEHUI

Pemenue 3amau ¢
HCIIOJIb30BaHUEM 3aKOHOB
COXPAaHEHUS MaCCOBBIX U
3apsAJ0BbIX YHCEI

Ha OIpEIEIEHNE PE3YyJIbTaTOB
SAJIEPHBIX

peaKLHnii; aHaJIu3 BO3MOKHOCTH
AN

HEBO3MOKHOCTH SIZIEPHOMN
peaKIum.

https://resh.edu.ru/subject/12/5

https://resh.edu.ru/subject/12/5
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Ha JXUBBIC OPIraHU3MbIL

OrieHka YHEpruu CBS3U SEP C
WCTOJIb30BaHUEM

(dbopmysbl DHHIITEHHA.
OO0cyxaeHre TIEPCIICKTHB
WCIIOJIb30BAHUS

YIIPABJIIEMOTO TEPMOSIIEPHOTO
CHHTE3A.

OOcyxIeHrEe TIPEUMYIIECTB 1
HKOJIOTUIECKUX

po0JIeM, CBA3aHHBIX C SICPHON
SHEPreTUKOMN

[ToBTOpEHUE 1
00001menue
coJiepKaHus Kypca
busuku 3a 7-9 Kiaccel

Cucremaruzanus u
000011IeHUE TPETIMETHOTO
COJICPKAaHUS U OIbITA
NesITeTbHOCTH,
MPUOOPETEHHOTO

MIPU U3Y4EHHUH BCETO Kypca
(U3UKU OCHOBHOTO 001IIET0
o0OpazoBaHusl.

ITonroroBka K OCHOBHOMY
rOCyJJapCTBEHHOMY
9K3aMeHy 10 (u3nKe

JUTST OO y4JarOIIMXCs,
BBIOPABIIUX ATOT Y4eOHBII
npeaMer

Boinonnenue yueOHbIX 3aaHUH,
TpeOYIOIMUX

JEMOHCTPALIHI
KOMIICTCHTHOCTEH,
XapaKTEePU3YHOLIUX
€CTECTBEHHOHAYYHYIO
rPAMOTHOCTb:

— IPUMEHEHUS TTOTYYCHHBIX
3HAaHUU

JUTSL HAYYHOTO OOBSICHEHUSI
(buznuecKkux

SIBJIEHUM B OKPYKarOLIEH
MIPUpPOJE,

B MOBCEHEBHOM )KU3HU 1
BBISIBJICHUS

(u3MYECKHX OCHOB psJa
COBPEMEHHBIX

TEXHOJIOTHIA;

— IPUMEHEHUS OCBOEHHBIX
IKCTIEPUMEHTAIbHBIX YMEHUM
JUTSL KCCTIeTOBaHUS (PU3NIECKUX
SIBJICHUIA,

https://resh.edu.ru/subject/28/9/
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B TOM YHCJI€ AJIS IPOBEPKU
THITOTE3 U BBISIBICHUS
3aKOHOMEPHOCTEH.

Pemenne pacu€THpIX 3a1a4, B
TOM UHCIIE

MIPEATIOIararoIuxX
WCIOJIb30BaHNE (PU3UUECKUX
MoJiesiell 1 OCHOBAHHBIX Ha
coiepKaHuu

Pa3IMYHBIX Pa3lIeNIOB Kypca
¢bu3uKy.

BrimonHenue u 3ammra
TPYTNIIOBBIX HITH
WH/IUBUIyaIbHBIX ITPOCKTOB,
CBSI3aHHBIX

C coJiep)KaHueM Kypca (GU3UKH

Hrtoro 102
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