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OdenepanbHas paboyas mporpamma o ydeOHomy npenmety «Dusznka» (0a30BbIit
ypoBeHb) (mpeameTHas oOnacth «EcTecTBEeHHO-HAy4HbIE TpPEAMEThI») (Hanee
COOTBETCTBEHHO — Mporpamma 1no pusuke, Gprusuka) BKIIOYAET NOSICHUTEIbHYIO 3aIHCKY,
cojiep>kaHre oOydeHUs, TUTaHUPYEMbIe Pe3yJIbTaThl OCBOCHUS MPOrpaMMBbI MO (Pu3nke,
TEMaTUYeCKOe TUIAaHUPOBAaHUE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢gu3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBIEHA
Ha OCHOBE TMOJIOKECHHH M TpeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE
OCHOBHOM 0Opa3oBaTenbHONW mporpammsbl, npeactaBieHHbIx B PI'OC OO0, a Takxe
¢ yu€ToM deaepanbHOi paboueli mporpaMMbl BociuTanus 1 KoHnenmuu mpernogaBaHus
yuebHoro npeamera «Pu3uka.

ConepxkaHue mTporpaMMbl MO  (QU3MKe HampaBieHO Ha (QopMupoBaHUE
€CTCCTBEHHO-HAYYHOUW IPAMOTHOCTH OOYYaIOIIUXCS U OPraHU3alli0 U3YYeHUS (DU3UKU
Ha JIeATCILHOCTHOW OCHOBE. B mporpamme mo (u3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH
ydyeOHOro mnpeaMera B peanusanuu TpedboBanuit ®I'OC OOO kK TMIaHUPYEMbIM
JUYHOCTHBIM W METAIPEJIMETHBIM pe3yJIbTaTaM OOYYCHHS, a TaK)Ke MEKIPECIMCTHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3zoBaHUsI.

[Iporpamma 1o Qu3MKe ycTaHaBIMBAET paclpelesieHue y4eOHOTo Marepuaia
no rogam oOydeHust (MO Kiaccam), MpejuiaraeT MPUMEPHYIO TOCIe0BATEIbHOCTD
U3y4YEeHHs] TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOIO COJEpKAHUSI U y4uéTe
BO3PACTHBIX OCOOCHHOCTEH 00yJarommuXcs.

[Iporpamma mo ¢usuke paspaboTaHa C HETbI0 OKa3aHUS METOJUYECKON MOMOIIN
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

duznka ABIAETCS CHUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJIbKY (DU3MYEeCcCKre 3aKOHBI JEKAT B OCHOBE MPOIECCOB U SIBICHHIM,
M3y4aeMbIX XHMHEH, Ouosorueii, actpoHomueil u Qusnyeckoit reorpadueit, BHOCHUT
BKJIaJl B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT HauOoyiee SCHBIC
oOpasibl MPUMEHEHUS HAyYHOTO METO/la TO3HAHUsS, TO €CTh CHoco0a MOIy4YeHUs
JOCTOBEPHBIX 3HAHUU O MUDE.

Onmna w3 THaBHBIX 3ajad  (PU3HYECKOTO 00pa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronuxcsi.

N3yuyenue ¢us3mkyn Ha 0a30BOM YpOBHE MPEAIOJAraeT OBIAJCHUE CIEAYIONUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SBIICHUSA,

OIICHWBATh U NMOHWMAaTh  OCOOCHHOCTH HAyYHOTO  HCCIIEJOBAHMUS;

WHTEPIPETAPOBATh JTaHHBIE M HWCIIOJI30BaTh HAayYHBIC JOKA3aTeIhCTBA
JUTSI TIOTYYCHHSI BBIBOJIOBY.
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Henu u3ydyeHus GpuU3MK Ha ypOBHE OCHOBHOTO OOIIETr0 00pa30oBaHUs OMPEICIICHBI
B Konnenmun mnpenonaBanus ydeOHoro mpenmera «®Pusmka» B 00pa30BaTeIbHBIX
OpraHu3aLusaX Poccutickon Oepnepauun, peAN3YIOIINX OCHOBHBIE
oOmeoOpa3zoBareibHble  NPOrpaMMbl,  yTBEpKAEHHOM  pemenuem  Koseruu
MunuctepctBa npocBenieHus: Poccuiickoii @enepannu (mpotokosn ot 3 nexadps 2019 r.
Ne TTIK-4BH).

Henu usyuenus Gu3uku:

npuoOpeTeHre MHTepeca M CTPEeMIICHUS OOy4aloluXcs K HayYHOMY H3YUYCHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX M TBOPYECKUX CTIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJIE TMO3HaHWs © (HOpPMHpPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBICHUSIM;

GopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yibTaTa H3y4YeHHs OCHOB
CTPOCHUS MaTepUH M QyHIAMCHTAIBHBIX 3aKOHOB (DPU3HKHU;

dopMupoBaHuEe TPEACTaBICHUNH O ponu (QUIUKKA Ui Pa3BUTUSA  JPYTHX
CCTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayiieid MnpodecCuoHaTbHON
JESTeNLHOCTH, CBSI3aHHOW ¢ (DU3HMKOM, TIOJTOTOBKA K AaJIbHEHIIEMYy O0y4eHHUIO B 3TOM
HampaBJICHUH.

JlocTI)XeHre 3TUX IIeNiel MporpaMMbl 1Mo (PU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1ay:

NpUOOpETeHHe 3HAHWI O JHUCKPETHOM CTPOEHHUU BEHIECTBA, O MEXAHHYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHHEe YMEHHMM ONUCHIBATH U OOBICHATH (U3HUECKHE  SBICHUS
C UCTOJIb30BaHUEM MOJYyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIICHUSI MPOCTEHITUX PAaCYETHBIX 3a7a4 C HCIIOJIb30BAHUEM
duznuecknx Mojenel, TROPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUU HAOIIOJATh TPUPOIHBIC SIBICHUS M BBINOJIHATH OIBITHI,
nabopaTopHbie pabOTHl U IKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOJIb30BAHHEM
U3MEpUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(pOpMaIel GU3NIEeCKOro COACepKaHUs, BKIIOUYas
uHOPMAITMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKU, aHAIW3 U KPUTHYECKOE
OlICHMBaHUE WHPOPMAIIHH;

3HAKOMCTBO cO cdepamMu npodheCCHOHAIBHOW JSATEIbHOCTH, CBS3aHHBIMU
c (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTIXKECHHSIX
buznuecKoi HayKH.

Ha wu3ydenwe ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus oTBoauTcs 238 dacoB: B 7 Kiacce — 68 dwacoB (2 waca B Hejelo),
B 8 kiacce — 68 yacoB (2 waca B Heneno), B 9 kinacce — 102 gaca (3 yaca B Hezielo).

[Ipennmaraemsrii B mporpamMme 1mo Gu3HKe MepeueHb JIa00paTOPHBIX PaOOT U OIBITOB
HOCUT PEKOMEHIATCNIbHBIA  XapakTep, YYHUTeNIb JelaeT BbIOOpP MPOBEACHUS
7a00OpaTopHBIX pabOT U ONBITOB C YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEU
OOy4JarommMXCcs, CIHUCKAa DJKCIEPUMEHTAIBHBIX 3aaHui, MpeajiaraéMbiX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOTO YK3aMEHa Mo (pU3MKe.
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COAEPXAHUE OBYYEHUA

7 KJIACC
Paszznen 1. ®u3uka u e€ posib B NO3HAHUYU OKPYKAKOIIET0 MUpa
®usuka — Hayka o npupogne. SBineHus npupoxabpl. DUBUUECKHUE SBICHUA:

MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKIE, MATHUTHBIC, CBETOBBIEC, 3BYKOBBIC.
duznyeckue BenuurHbl. M3Mepenue puznyueckux senuuuH. Gusndeckue npubopsl.
ITorpemHocTs u3MepeHnd MexayHapoaHas CucTeMa €AuHUIL.

Kak ¢u3uka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4alOT  MPUPOIY.
EcTtecTBeHHO-HAY4YHBII METOJ] TO3HAHUS: HaOII0JEHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BICHEHHWE HA0II01aeMOr0o
aBiieHus. Onucanre PU3NYECKUX SBJICHUHN € MTOMOIIBIO MOJIENEH.

Jlemoncmpayuu
MexaHn4eckue, TeIIOBbIe, JIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSL.
dusnueckre mpuOOPsI U MPOIIeaypa NPSIMbBIX U3MEPEHUN aHAIOTOBBIM U ITU(PPOBBIM
npruOOpOM.

Jlabopamopnvle pabomul u onvimol

OmnpeneneHre IeHBI ITICHS IKaIbl U3MEPUTEIHLHOTO TPpHOOopa.

N3mepenne paccTosTHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPOTO TEIA.

Omnpenenenne pa3MepoB MaITbIX Tell.

H3mepenne TeMiepaTypbl Py TOMOIIH JKAIKOCTHOTO TEPMOMETpa U TaTINKA
TEMIIEPaTYPBHI.

[IpoBeneHune MccieOBaHUS TI0 MPOBEPKE THUIIOTE3BI: NATbHOCTh IMOJIETA MIApUKa,
MYIIICHHOTO TOPH30HTAIBHO, TeM OO0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pasjen 2. [lepBoHayajibHbIe CBeJIEHHSI O CTPOEHHH BellleCTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>keHue yactull Beuecta. CBsA3b CKOPOCTH JIBMXKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe aBmwkenne, nuddy3us. BzanmoneicTBrue dacTHIl BelIeCTBa: IPUTHIKCHHE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, XUIAKOCTEM M TBEPABIX
(KkpucTamnyeckux) Tell. B3auMocCBsI3b MEXAy CBONCTBAMH BEUIECTB B Pa3HbBIX
arperatHbIX COCTOSIHUSIX U HMX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmtonenne 6poyHOBCKOTO ABUKEHHS.

Ha6monenue nuddysun.

HaGmronenne sBieHUN, OOBSCHAIOMIMXCS NPUTSHKEHHEM WM OTTaJKUBAaHUEM
YJaCTHII BEIIECTBA.
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JlabopamopHvie pabomul u onvimol
OueHka AuaMeTpa aToMa METOJIOM PsAZIOB (C ucmoJib3oBaHueM poTorpaduii).
OnbIThI O HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
OMnbITHI 10 0OHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHne ¥ B3aHMOAeCTBHE TeJl

Mexannyeckoe ABWKEeHUE. PaBHOMEPHOE U HEpAaBHOMEPHOE IBUXKEHHE. CKOPOCTb.
Cpennsisi CKOpOCTb IPY HEPABHOMEPHOM JBH>KEHUU. PacUy€T myT ¥ BpeMeHU JBUKECHUS.

SBneHre MHEPLUMU. 3aKOH UHEPLIMU. B3anMoneiicTBHE TeN KaKk NPUYMHA U3MEHECHUS
CKOPOCTH JABHMXKEHMS Tel. Macca Kak mMepa MHEPTHOCTH Tena. [IIOTHOCTh BeliecTna.
CBs13b TNIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00bEMA BEIIIECTRA.

Cuna kak xapakTepucThKa B3auMoaercTBus Tea. Cuna ynpyroctu v 3akoH ['yka.
N3Mmepenne cuiibl ¢ HOMOIIBIO0 JUHAMOMETpA. SIBIE€HHE TATOTEHUS U cuiia TskecTu. Cuiia
TSKECTH Ha Apyrux mianetax. Bec tena. HeBecoMmocTth. CrioxkeHne CUIl, HATPaBJICHHBIX
no onHo npsimoi. PaBHopelcTByromas cui. Cuna TpeHus. TpeHue CKOMBXKEHUS U
TPEHUE MOKOA. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHU4eCcKoro JIBUKEHUS Tea.
N3Mepenmne CKopoCcTH MPSIMOITUHENHOTO JBUKEHUS.
HaGroneHue siBeHus HHEPITUH.
HaGmroneHne nu3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBHUH TEJl.
CpaBHeHHME Macc M0 B3aUMOJICHCTBUIO TEJI.
Ciio’)keHue CUJl, HalpaBJIECHHBIX IO OJTHOW MPSIMOM.

Jlabopamopnvle pabomul u onvimol

Ornpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapUKa B KUIAKOCTU, MOAEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

Omnpenenenue CpeHEN CKOPOCTH CKOIBKEHUST OpyCKa MK IIapuKa 10 HAKIOHHON
IJIOCKOCTH.

Ornpenenenue MIOTHOCTUA TBEPIOTO TENA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (nedopMariiu) IpyKHuHbI
OT MIPUJIOKEHHOW CHJIBI.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tefa
U XapakKTepa CONMPUKACAIOUINXCS MOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB

Hasnenne. CrocoObl yMEHBIICHHsSI W yBEIWYCHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT 00bEéMa, Temneparypsl. [lepenada naBnenust TBEPABIMU
TeIaMHu, JKUIAKOCTSIMU © Ta3zamu. 3akoH Ilackans. [lHeBMaTuueckue MalIvHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT TIIyOuHBL. [HWapocTaTuueckuil mapajokxc.
Coobmatomuecs cocyabl. ['napaBiuueckue MeXaHu3Mbl.

Atmocdepa 3emnaum u armocepHoe gaBieHue. I[IpuunMHBI CylleCTBOBAHUS
BO3aylHON o0onouku 3emnu. OnweiT Toppuuemnu. M3mepenue atMochepHOro
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JaBieHus. 3aBUCUMOCTb aTMOC(EPHOr0O IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHuss aTMOC(EPHOro TABJICHHUS.

JlelicTBUE )XUIKOCTU U ra3a Ha IOIPY>KEHHOE B HUX TejO0. BeITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs KUAKOCTHIO U Fa30M.

Coobmatoniuecs CoOCy/ibl.

I'mppasnnueckuii npecc.

[IposiBnenue nercTBusi aTMOCHEPHOTO JABICHHUS.

3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue IUIaBaHUS TeJ: IUIABAHWE WM TIOTPYKEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOIIICHHUA TJIOTHOCTEMN TeJla U )KUIKOCTH.

Jlabopamopnvle pabomul u onvimol

HccnenoBanne 3aBUCMMOCTHM Beca Tela B BOJE OT 00BbEMA MOTPYKEHHOM
B KMJIKOCTb YaCTH TeJia.

OnpenenieHue BBITAIKUBAIONIEH CHWIIBI, JACHCTBYIOIIEW HaA TENO, MOrPYKEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJO
B JKMJIKOCTH, OT MaccChl TeJja.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CUIIbI, IEMCTBYIOIIEH
Ha TEJIO0 B )KUJIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUIAKOCTh YACTH TeJIa U OT IUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJKA U OMNpPENCIICHUE €€
rPy30II0IbEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTh. JHEPIrUs

Mexanndeckast pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbIyar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. IlpumeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ npocteix mexanuzmoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [Ipespaiienne
OJIHOT'O BHJIa MEXaHUYECKOM SHEPTUH B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpyumMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomul u onvimwi

Ompeneneaue pabOTBI CHJIBI TPECHHS TIPH PaBHOMEPHOM JBIDKCHHHM Tejla
10 TOPU30HTAIBLHON ITOBEPXHOCTH.

HccnenoBanue ycaoBUid paBHOBECHS phlyara.
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N3mepenue KIIJ[ HAKITOHHOM INTIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUN.

8 KVIACC

Pa3nen 6. TenioBble siBJIEHUA

OCHOBHBIE TTOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUU CTPOECHHUS BELIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OTBIThI, TOATBEPKIAIOIIAE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopgenun  TBEPAOro, IKHUAKOITO M  Tra3000pa3HOr0 COCTOSSHMM  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHWE CBOMCTB Ta30B, JXKUIKOCTEH U
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanWJUISIpHbIE sIBJIEHUS. TEerIoBoe pacIupeHne U CKaThe.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHsI BHYTPEHHEW JHEPruu: Tervionepenada u
coBeplieHUe paboThl. Buael Termonepesaun: TEMJIOMPOBOIHOCTh, KOHBEKIIHUS,
U3JIyYCHHUE.

KoanuecTBO TemaoThl. YAelbHAasT TEIJIOEMKOCTh BeEIIeCTBA. 1eImIooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TeruioBoro OanaHca. [IlmaBieHue W OTBEplEeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJelIbHasl TeryioTa IuiaBieHus. IlapooOpa3zoBanue wu
koHgeHcanus. Hcmapenwe. Kumenuwe. VYaenpHas Temuiora MmapooOpa3oBaHMS.
3aBUCHUMOCTH TeMIIEpaTypbl KUTIEHUSI OT aTMOC(EPHOTO JaBIEHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AeabHas TEIJIOTa CrOpaHus.

[Tpunnume! padotsl TermnoBeix apurateneit KIIJI termoBoro npurarens. Temnosbie
JIBUTATEJIM U 3al[UTa OKPYKalOIIEe Cpeibl.

3aKOH COXpaHEHMS U MPEBPAICHUs SHEPTUHU B TEIUIOBBIX MTPOIleCcCax.

Jlemoncmpayuu
Hab6monenne 6poyHOBCKOTO ABHIKEHHS.
Ha6monenne nuddysum.
HaGmoneHue ssBieHU cMauyMBaHUs U KaMILIAPHBIX SBICHUH.
HaGmroieHre TerioBoro pacmmpeHust Tel.
N3meHeHne naBiIeHWS Tra3a MpU HM3MCHCHHMHM O00BbEMa W HAarpeBaHWHM WIH
OXJIQXKICHHU.
[IpaBuna u3amMepeHus: TEMIEPATYpPHI.
Buapr rermonepenaum.
OxJTakJICHUE TIPH COBEPIISHUH PAOOTHI.
HarpeBanwme npu coBepiiieHnH padOThl BHSIITHUMH CHJIAMU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BELIECTB.
Habmronenne kurneHus.
Habnroaenue mocTossHCTBA TEMIIEPATyphl MIPH TUIABICHUH.
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Mopenu TeIU10BBIX IBUTATENICH.

JlabopamopHvie pabomul u onvimol

OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSHKCHHUS.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJI WJIU caxapa.

OnbITEI IO HAOIIOACHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX
TelL

Omnpenenenre gaBIeHUs BO3AyXa B OAJIOHE MITIPHIIA.

OmnBITEL, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs MU OXJIAXKICHUSI.

[IpoBepka ruMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUJIMHBI CTOJOWKA IKHIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHl.

Habmonenne n3smMeHeHrsl BHYTPEHHEH SHEPTHUH Tela B pe3ylbTaTe TeIUIonepeaun
M paOOThI BHEIITHUX CHIL.

HccrnenoBanne sBICHHS TEIIOOOMEHA NP CMEIIMBAHUU XOJIOJTHON U TOpsiueit
BOJIBI.

OmnpeneneHrne KOMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MPH TEIIOOOMEHE
C HarpeThIM METAJUTHYECKAM IUAJTHHIPOM.

Omnpenenenre yaenbHON TETUIOEMKOCTH BEIIIECTBA.

HccrienoBanue mporiecca UCapeHusl.

OmnpeneneHre OTHOCUTETHPHON BIAKHOCTH BO3AyXa.

OmnpeneneHre yaenbHON TEIIOTHI IIJIaBICHUS JIb/A.

Paznen 7. DiekTpudyeckue U MATHUTHBIE SIBJICHUS

OnexkTpuzanus Ted. J[Ba poma dIIEKTpUYECKUX 3apsaoB. B3aumopeiicTBue
3apsHKEHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUSA MEXKIY TEIAMHU ).

Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekrpuyeckoro moss. [IpuHnmn
CYHEPIIO3UIMH JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. OJIEMEHTAapHBIM JIIEKTPUUYECKHN  3aps.
Crpoenue aroma. ITpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. Y CI0BUA CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HamnpsbkeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma JJisi ydacTka Lenu.
ITocnenoBaTenpHOE U MapalIeIbHOE COETUHEHNE IPOBOIHUKOB.

PaboTa n MOIITHOCTB 3JIeKTpHUECKOro ToKa. 3akoH J[oyms—JIeHma. DimekTpudeckue
LENH U MOTPEOUTENH IEKTPUUECKON dHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[ToctossHHBIE MarHuThl. B3anmoneicTBUE NOCTOSHHBIX MAarHMTOB. MarHutHoe
noJjie. MarauTHoe 1mojie 3emMiIM M €ro 3HadyeHue I KU3HU Ha 3emuie. OneIT Ipcrena.
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MarauTHoe moJie 3JIEKTPUYECKOro ToKa. IIpuMeHeHue 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJEKTPOABUTATENL OCTOSHHOTO
ToKa. Mcnosb3oBaHUE JJIEKTPOABUIATEC B TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIOPTE.

Onbrtel Dapanes. SBireHne >3MeKTpOMarHUTHOW HMHAyKIUHU. lIpaBuno JleHuna.
Onextporeneparop. CnocoObl MOTY4YEHUs 3JIEKTPUUECKON 3HEPTUU. DIEKTPOCTAHLIMU
Ha BO30OHOBJIIEMbIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpuU3alus Tel.
JIBa pojia 3JEKTPUUECKHUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJI0B.
ITpoBOJTHUKH U JUATEKTPUKH.
MoenupoBaHuEe CUITOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIS.
MCTOYHMKH TTOCTOSTHHOT'O TOKA.
JIeHcTBUS DIIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B KUJIKOCTH.
["a3o0BbIl pa3psia.
N3Mepenue cuiibl Toka aMIepMeTPOM.
N3Mepenue 351eKTpUUeCcKOro HapsiKeHUsI BOJIbTMETPOM.
PeoctaT u Marazud conpoTUBIICHUH.
BzanmMopeiicTBre MOCTOSHHBIX MarHUTOB.
MoenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJI0COB MAarHUTaA.
MoenupoBaHuE MarHUTHBIX 0JIEH MTOCTOSHHBIX MAarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMArHUT.
JleicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJNIeKTPOABUTATEIIH TTOCTOSHHOTO TOKA.
HccnenoBanue sBIEHUS 3IEKTPOMArHUTHOW MHTYKIIHAH.
OnbiThl @apajes.
3aBUCUMOCTDH HaIIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHS.
DJIIeKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopnvle pabomul u onvimol
OnbITHI M0 HAOJTIOICHUIO SJICKTPU3AIIMH TEJl HHAYKIIMEH U IIPU CONTPUKOCHOBCHUU.
HccnenoBanue IedCTBUS 3JACKTPUUYCCKOrO MOJIS HAa MPOBOJHUKH U JTUAJICKTPHKH.
COopka u nmpoBepka padOThI AJESKTPHUCCKOM M MMOCTOSHHOTO TOKA.
M3MmepeHre U peryJIMpoBaHue CUJIbI TOKA.
W3mepeHure U peryanpoBaHUe HAMPSIKCHUS.
HccnenoBanre  3aBUCUMOCTH — CHIJIBI  TOKa, HAYIIETO  4e€pe3  PE3UCTOp,
OT CONPOTHUBJICHUS PE3UCTOPA M HAMPSHKECHUS Ha PE3UCTOPE.
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OnpITEl, JEMOHCTPHUPYIOIIAE 3aBUCHMOCTb JJIEKTPUYECKOIO CONPOTUBIICHHUS
IIPOBOJTHUKA OT €r0 JUIMHBI, INIONAU TONEPEYHOTO CEUEHUS U MAaTEpHAIa.

IIpoBepka mpaBwiia CIOKEHHsI HAIPSKEHUW MPHU MOCIEAO0BATEIBHOM COCIUHEHUH
IBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia Ju1si CUIIBI TOKA ITPU NapaJIEIbHOM COEAUHEHNUN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 Pe3UcTop.

Onpenenenne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIIEMOM HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, MAYLIETO 4YEpe3  JaMIIOUKY,
OT HANPSKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOAENCTBUS MTOCTOSIHHBIX MAarHUTOB.

N3yyeHue MarHMuTHOTO MOJIsi MOCTOSSHHBIX MAarHUTOB MPU UX OOBEUHEHUU U
pa3/ielIeHUH.

NccnenoBanue NeWCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JOEMOHCTPUPYIOUIME 3aBUCUMOCTHb CHJIbI B3aMMOJICUCTBUS KaTYyLIKH
C TOKOM Y MarHuTa OT CHJIbl TOKAa M HaIlpaBJICHUs TOKA B KaTYyIIIKE.

N3yueHne 1efcTBUS MAarHUTHOTO MOJISL HAa MPOBOJHUK C TOKOM.

KoHcTpyupoBanue u n3ydeHue padboThl 3JI€KTPOIBUTATEIS.

Nszmepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

OMBITHI IO UCCIIETOBAHUIO SABJIEHUS 3JIEKTPOMArHUTHOW MHAYKIUH: UCCIEAOBAaHUE
WU3MEHEHN 3HAYEHUs W HAPABJICHUS NHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUs

Mexanuyeckoe  aBWXKEeHHME. MarepuanbHas ~ Touyka. Cucrema  otcuéTa.
OTHOCHUTEIBLHOCTh ~ MEXaHMYECKOrO  JABWKEHUA. PaBHOMEpHOE  MPSMOJUHEHHOE
nBkeHue. HepaBHomepHoe mnpsiMoOJMHENHOE nBUXeHHE. CpedaHssi WU MIHOBEHHas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenne. PaBHOycKkopeHHOE TIpsMonMHEHOe nBkKeHne. CBOOOAHOE MaJcHHE.
OmnpiThl ["anues.

PaBHOMepHOE nBMXKEHUE N0 OKpyxkHOCTH. Ilepmon u wyacrora oOpauieHus.
JluHelriHas U yrioBast CKOpOCTU. L€ HTpOCTpEMUTETBHOE YCKOPEHHUE.

ITepBeiit 3akoH Hprotona. Bropoi 3akoH Herotona. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIeprno3uuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuila TPEHHUS CKOJIbXKEHUS, CHJia
TPEHHUSI TTOKOSI, APYTHUE BUJBI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
JIBmkenue mianet Bokpyr Connua. IlepBas xocmuueckass ckopocth. HeBecoMocThs u
MEPETPY3KHU.
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PaBHOBecue MarepuanabHOM TOYKU. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsaxkecTH.

Nmnynec tema. M3meHenume wumnynbca. MMmynbe cunbl. 3aKOH COXpaHEHMS
nMIyJibca. PeakTUBHOE ABHKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa CUJl TAXKECTH, YNPYrOCTH, TPEHHS.
Cas13b 3Hepruu 1 padoTsl. [loTeHIMaIbHast SHEPTUs Tela, HOJHATOr0 HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanpHass sHEpPrus ckatoi npyxuHbel. Knnetuueckas sHeprus. Teopema
0 KUHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Jlemoncmpayuu

HaGmonenre MexaHHn4ecKOro ABMKEHHS TeJla OTHOCUTEIBLHO PA3HbIX TE OTCUETA.

CpaBHeHuE IyTel U TPACKTOPHI ABUKEHHS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
Pa3HbBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JBUKEHHS.

HccnenoBanne Npu3HAKOB pABHOYCKOPEHHOTO JBUKECHHS.

HaGmonenue nBU>KeHUs Tea 0 OKPYKHOCTH.

HaGmionenre MexaHMYECKUX SIBICHUM, MNPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JABMKEHHH OTHOCHUTEIHHO KaOWHETa
(pu3nKH.

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl T€Ja U IEUCTBYIONIEH HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CHII TP B3aUMOCHCTBUU TEN.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

Ilepenaya umiynbca npu B3aUMOAECHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU TTPU B3aUMOJACHCTBUH TEI.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aMMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPH a0CONIOTHO YIPYTOM B3aUMOICHCTBUU.

HaGnronenne peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEeXaHM4eCKOW SHEPTHH MPU CBOOOTHOM I1aJICHUU.

CoxpaHeHnEe MEXaHMYECKOW HSHEpPrud IMpU JABWKEHUU Telaa MNOJ JACHCTBUEM
MPYKHUHBI.

Jlabopamopnvle pabomul u onvimol

KoncTtpynpoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WA TEIEKKHU.

Onpenenenue cpeaHeil CKOPOCTU CKOJBKEHUS Opycka WM JABUKEHUS IIapHKa
10 HAKJIOHHOM JIOCKOCTH.

Onpenenenue yCKOpeHHUs Teja MPU PAaBHOYCKOPEHHOM JABUKEHHUH MO HAKIOHHOMW
MJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHHUU
0e3 HayaJabHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid NpPU PaBHOYCKOPEHHOM JBUXKEHUM 0€3 HadalbHOU
CKOPOCTH ITyTHU OTHOCSITCSI KaK psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHH OJIMHAKOBBI.
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HccaengoBanue 3aBUCHUMOCTH CHIIBI TPCHHUA CKOJBKCHUA OT CHUJIbI HOPMAJBHOTIO
JaBJICHUS.

Onpenenenue k03P ULMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHl CHJIBI TPEHUS TMPH PAaBHOMEPHOM JBI)KCHHU Tena
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne pabOTHl CUJIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ HCIOJIb30BAaHHEM
HETIOJIBMKHOTO U MOJIBUYKHOTO OJIOKOB.

M3ydeHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexanuveckne K0j1e0aHUA M BOJIHBI

Konebarenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoJieOaHUM: MEpHo/,
4yacToTa, aMIUiuTyjaa. MareMaTuyeckuil W TpYXKUHHBIM MasTHUKH. [IpeBpaineHue
SHEPTUU MPH KOJIeOATETLHOM JABUKCHHH.

3aryxaromue kosnebanus. BeiHyx)aeHHbIe KosieOaHus. Pezonanc. MexaHnuueckue
BoJIHbI. CBOMCTBa MeXaHMYECKUX BOJIH. [IpomoipHbie M momepeyHble BOJHBI. JlnnHa
BOJIHBI M CKOPOCThb €€ pacmpocTpaHeHUs. MexaHW4yecKue BOJHBI B TBEPIOM TeJe,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTtpaxenue 3Byka. MHOpasByk u
YJIBTPa3BYK.

Jlemoncmpayuu
HaGmonenue kosiebanuii Tl oA IEMCTBUEM CHIIBI TSKECTH U CUIIbI YIPYTOCTH.
HabGmonenne konebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnpocTpanenue mpoaoJIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIHN).
Ha6mroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUM pe30HaHC.

Jlabopamopnvle pabomul u onvimol

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJeOaHW MOJBEHICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJEOAHWN TPYKUHHOTO MAasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPUOIa KoJIeOaHUH Tpy3a, TMOJBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TEpHOJIa KOJICOAHWUN TPYKHHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenune yCkopeHus: CBOOOTHOTO MaICHUS.

Pa3z[e.11 10. :‘)HEKTpOMaFHHTHOC M0JI€ X 3JICKTPOMATHUTHBIC BOJIHDbI

13



denepanbHas padouas nporpamma | dusuka. 7—9 knaccel (0a30BbIH ypOBEHB)

DJIEKTPOMAarHUTHOE ToJIE. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHeIX BOJIH. [llkama snexkrpomarHuTHBIX BOJIH. Mcmonbp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TesieoHa.

Pa3nen 11. CBeroBble siBJIeHHSA

JlyueBasg mopenp cBera. Mcrounuku cseta. [IpsAmonmHerHOE pacrpoCTpaHEHUE
ceera. 3armenus ConHua u Jlynsl. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

IIpenomiienne cBeTa. 3akoH mpenomyieHus cBera. [lonHoe  BHyTpeHHee
OTpakeHHE cBeTa. VICIoNb30BaHUE IMOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox nmydeid B nuH3e. OnTuueckas cuctema ¢oToarmapara, MUKPOCKOINA U
Teneckomna. ['na3 kak onrtudeckas cucreMa. biiM30pyKkoCcTs ¥ JalIbHO30PKOCTb.

Paznosxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Clio)keHHE CIIEKTpalIbHBIX
1BeToB. J(ucnepcus cBera.

Jlemoncmpayuu
[IpssMonHEHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue cBera.
[Tony4yenue n300pakeHMi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.
Onruyeckuii CBETOBO/I.
Xop ny4ei B coOuparoie JInH3e.
XOJI Ty4der B pacCEeUBAKOLIEH JIUH3E.
[Tony4yenue n300pakxeHH C MOMOIIBIO JIUH3.
[TpunHIMn nevictBus poroanmnapara, MUKpPOCKOIA M TEJIECKOTA.
Mopensb riasa.
Paznoxxenue 6em0ro cBeTa B CIIEKTP.
[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUHN CBETA PA3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIla OTPa)KEHHUSI CBETOBOTO Jiyda OT yrJja MaJcHHs.
N3yuyeHune XxapaKTepUCTUK H300pakeHHUs IPEeIMETa B IJIOCKOM 3¢pKaie.
HccnenoBanre 3aBUCHMOCTH yTIjla IIPEIOMJICHUS CBETOBOTO JIyda OT YIJIa MMaeHuUs
Ha I'PaHULIE «BO3AYX—CTEKIION.
[Tonydyenne n3006paxeHu C MOMOIILI0 COOMPAIOIIEH JIMH3HI.
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Omnpenenenue GOKYCHOrO pacCTOSIHUS U ONTUYECKOW CUJIbI COOMpPArOLIeH JIMH3BI.
OnpITHI IO Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.
OMnbITEl O BOCHPUSTUIO I[BETA MPEAMETOB MPHU UX HAOIIOJCHUU 4Yepe3 I[BETOBbIC

(UIBTPBHL.

Paznen 12. KBaHToBbBIE sIBJIEeHUS

OmneiTel Peseppopna u miaHetapHas wmonenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTsl. JInHeuaThie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnast Mmonens aromHoro siapa. M3otomnsl. PagnoaktuBHble npespaiienusd. [lepuon
noJiypacrajia aTOMHBIX siJIep.

SnepHble peakiu. 3aKOHbI COXpaHEHUS 3apsI0BOr0 U MaCCOBOI'O YHCEI. DHEPIrus
CBs3M aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a W JAeNIeHUs sfep.
Nctounuku snepruu ComHIa 1 3BE371.

Snepunas osHepretuka. JleMcTBUS paJMOAKTUBHBIX U3JIYYCHHH Ha JKHUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpsl U3TyYEHHUs! ¥ TIOTJIOMICHHMS.
CrekTpbl pa3IMYHBIX Fa30B.
CnekTtp Bosopoaa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabota cuéTunka HOHU3UPYIOMNUX U3TYICHUH.
Peructpanus uznydeHusi IpUPOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnvle pabomul u onvimol

HabGmoeHne CrilonTHbIX ¥ TMHEHYATHIX CIIEKTPOB H3ITYICHUS.

HccrienoBanre TPEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(o ororpadusim).

N3mepenue paanoakTuBHOTO (PoHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTYJIb

[ToBTOpUTENBEHO-0000IIAIOIIMIA MOYAb NpEAHA3HAUYEH MJISI CUCTEMAaTHU3aluUd U
00001IeHNs] TIPEAMETHOTO COACPKAHUS M ONBITa JACSITEIBHOCTH, NPUOOPETEHHOTO
Ipy W3YyYEHUU BCETO Kypca (U3MKK, a TakkKe JJIg TOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY 1Mo (U3HKE JJIs1 00yJarOIIUXCs, BEIOPABIINX 3TOT YICOHBIN
peamer.

[Ipy u3yyeHHH JAHHOTO MOJYJSI PEANU3YIOTCd U CUCTEMATU3UPYIOTCS BHUIIbI
NEeATEeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeUMBAETCS AOCTHXKEHUE NPEAMETHBIX U
MeTanpeIMeTHbIX IJIaHUPYEMBIX pe3yJIbTaToB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-HAy4YHasl TPaMOTHOCTh: OCBOEHHE HAY4YHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUU MPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATh (PU3UUECKUE SIBIICHHUS,
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IIPUMEHSAS TIOJIyYCHHBIE 3HAHUA, pellaTh 3aJa4yd, B TOM YHUCJIE KA4YECTBEHHBIC U
JKCIIEpUMEHTAJIbHBIE.

[TprHUIHMIMAIIBHO IEATEIBHOCTHBIN XapaKTeP JaHHOTO pa3/ieia peaanu3yeTcs 3a CYET
TOT'0, YTO 00YYaIOLHUECS BBITOIHSIOT 33/1aHUs, B KOTOPBIX UM Mpe/araeTcs:

Ha OCHOBE MOJYYECHHBIX 3HAHUU pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHE
SIBJICHUS B OKPY KAIOLIEH IPUPOJIE U ITIOBCEHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEA0OBAHUS (PUINUYECKUX SIBJICHUI, B TOM YHCIIE
JUIS IPOBEPKU TUIIOTE3 U MOJYYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBbI HamOOJEe BAXKHBIX JIOCTH)KEHHM COBPEMEHHBIX
TEXHOJIOTUM, HalpuMep, IPAKTUYECKOI'O0 UCIIOJIb30BAHUSA pPa3JIMYHbIX HCTOYHUKOB

SHEPIMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHsS BCEX W3BECTHBIX BHJIOB
SHEPIHH.
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IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yyenue ¢u3nku Ha YpPOBHE OCHOBHOIO O0IIEro o0Opa3oBaHMs HAMPaBIEHO
Ha JIOCTIDKEHHE JMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIBHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

B pesynprare m3ydeHus (QU3MKM Ha ypOBHE OCHOBHOI'O 00mIero oOpa3oBaHWHs
y obyuaromierocs OyayT chopMUpPOBaHbI CIAEAYIONINE JIMUHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(du3nUecKol HAyKU;

[IEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCUNCKHUX YUEHBIX-(DU3UKOB;

2) TPa’KIaAHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

TOTOBHOCTh K aKTUBHOMY YyYacTHIO B OOCYXJICHHUH OOIIECTBEHHO-3HAYUMBIX
U JTHYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMCHCHHEM JOCTHXKCHUHN
176370478

OCO3HaHUE BAXKHOCTH MOPATBbHO-3THUECKUX MMPUHITUIIOB B ICATEIHHOCTH YUEHOTO;

3) 3CTeTHYECKOT0 BOCIIUTAHMS
BOCIIPUSITUE OCTETUYECKUX KadecTB (DU3WYECKOM Hayku: €€ TrapMOHHUYHOTO
IOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MO3HAHMSI:

OCO3HAHHE IIEHHOCTH (M3MYECKONW HAyKH KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI PA3BUTHUS TEXHOJIOTUMA, BAXKHEUIIIEH COCTABIISIONIENA KYJIbTYPHI;

pa3BUTHE Hay4YHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEATENbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAIBHOT0 0JIATOMOIYYHSI:
OCO3HAHHWE IIEHHOCTH Oe3omacHoro obOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BAXHOCTH TMpaBWJI OE30MacHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha Joporax, ¢ 3JEKTPUUYECKUM U TEIJIOBBIM 000pPYA0BaHUEM B JIOMAILIHUX YCIIOBUSIX;
c(hOpMHPOBAHHOCTh HaBBIKA PE(IICKCUU, MPU3HAHUE CBOETO MpaBa Ha OIMHUOKY U
TAKOI0 JK€ MpaBa y IPYroro 4eJI0BEKa;

6) TPy/10BOT0 BOCTIMTAHUSA:

aKTUBHOE YYacTH€ B PEIICHUM TMPAKTUYECKUX 3adad (B paMKaxXx CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, TOopoja, Kpas) TEXHOJOTHYECKOM M COLMAIbHOU
HaIpaBJIEHHOCTH, TPEOYIOMIUX B TOM YUCIE U (PU3NUECKUX 3HAHU;

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuit, CBsI3aHHBIX C (QU3UKOK;

17



denepanbHas padouas nporpamma | dusuka. 7—9 knaccel (0a30BbIH ypOBEHB)

7) IKOJIOrHY€eCKOr0 BOCTIMTAHMS :

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY’KaloIIel Cpe/ibl, INTAHUPOBAHMUS TIOCTYIIKOB U OI[CHKHM UX BO3MOKHBIX TIOCIIECICTBHIMA
JUIL OKPYKAKOILIEU CpeJIbl;

0CO3HAHME III00aIBHOTO XapaKTepa dKOJIOTHIECKHUX IPOOJIEM U IMyTei UX PEIICHNU;

8) aganTanuu K N3MeHSIOIHMCS YCJIOBHSIM COHMATbHOI M MPUPOTHOM CPe/bl:

NOTPEOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUU HCCIEAOBAHUI M MPOEKTOB
(u3nuecKoi HapPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM JIPYTHX;

NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO JESITEIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM UHciie POPMYIHPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bI O PU3NYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HAaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B o00sacTu
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;

CTpEeMJICHHE aHAIM3UPOBATH U BBISBIATH B3AMMOCBSI3U PUPOJIBI, O0IIECTBA U
HSKOHOMMKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXAIOLIYIO CPEy, BOZMOKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAIIPEIMETHBIE PE3YJIbTATHBI

B pesymbraTe OCBOCHHS MpOrpaMMbl 10 (pHU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y  oOydaromerocss  Oyayr  chopMHUpOBaHBI ~ MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIOIINE IT03HABATEIbHBIC YHUBEpCAIbHBIC YyUYeOHBIE EHCTBUS,
KOMMYHUKaTUBHBIC YHHUBEPCAIbHBIC YIeOHBIC ICHCTBUS, PETYJISTUBHBIC YHUBEpCAIbHBIC
y4eOHbIe eHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHUIN);

yCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK KJIaCCU(PUKAIIUN, OCHOBAHUS
JUTst 00OOIIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIINUXCS K PU3NUECKUM SBJICHUSIM;

BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MPU U3YYEHUU (PU3NYECKUX SBICHUHN U
MPOLIECCOB, J€laTh BBIBOJbI C UCIOJb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOUEHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;

CaMOCTOSITEILHO BBIOMpaTh CHoco0 pelieHus ydyeOHOM (u3nyueckorl 3agayuu
(cpaBHEHHE HECKOJILKMX BAPUAHTOB PEILICHUSs], BHIOOp Haubosiee NOAXOASIIET0 ¢ yUETOM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciie1oBaTe1bCKHe 1eHCTBUSA:

WCIOJb30BaTh BOMPOCHI KAaK UCCIEAOBATEIbCKUM HWHCTPYMEHT TO3HAHUS;

MPOBOJIUTh TO CaMOCTOSTENIbHO COCTABJIECHHOMY IUIAHY OIBIT, HECJIOKHBIN
bu3UYeCKUii AKCIEPUMEHT, HEOOJIBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAITUIO, TTOJIYYECHHYIO B X0OJ1€
WCCIIeIOBAHUS WIIA SKCTIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYIHPOBAThH OOOOIIEHUS M BBIBOABI IO pe3yJbTaTam
MPOBEJAEHHOTO HAOIOICHHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JaibHEHIee pa3BUTHE (PU3HUUYECKUX TTPOIIECCOB,
a TaKXe BBIJIBUTATh MPEINOIOKEHUS 00 UX pPa3BUTUHM B HOBBIX YCIOBHSIX U
KOHTEKCTaX.

Pab6ora ¢ nnpopmanmeii:

NPUMCHATh  Pa3UYHBIC METOABI, HWHCTPYMEHTHI W 3alpoChl TMPU  IOUCKE
U oTOOpe MH(POPMAIIMKM WM JAaHHBIX C YYETOM MPEJIOKEHHON y4eOHOH (u3HuecKon
3a1auH;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTECPIPETHPOBATH  HH(POPMAIIUIO
Pa3IUYHBIX BUIOB U (POPM IPEICTABIICHHUS,

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMY TpeacTaBICHUS HHPOPMAIIUU U
WITIOCTPUPOBATh pellaeMble 3aJayd HECIOKHBIMA CXEMaMH, JharpaMMaMi, WHOW
rpaduKoOi U X KOMOMHAITUSIMH.

KoMMyHMKAaTHUBHbIE YHUBeEpPCAJbHbIE y4eOHbIE JeiiCTBUS:

B XOA€ OOCYXJICHHS Y4eOHOro MaTepHayia, Pe3yJbTaTOB J1Ia0OpaTOpHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBATh
uleH, HAIEeJCHHBIE HA pEIIeHHWE 3aJauyd U TOJJep)KaHue OJarokeaaTelbHOCTH
OOIIIEHHUS;

COTIOCTAaBJISITh CBOM CYXKJEHHUS C CYXICHHSIMHU JPYIMX YYaCTHHUKOB JHaiora,
O0OHapy>KUBaTh Pa3INUUE U CXOJCTBO MO3UIUH;

BBIPA)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

myOMUYHO TPEACTABIATh PE3YIbTAThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHNUs, IPOEKTA).

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAaHAHOW U HHIUBUIYATbHOU PabOTHI
MIPY PENICHUN KOHKPETHON (HU3UIECKOMN MPOOIEMBI;

MPUHUMATh [IETTM COBMECTHON NEATEThHOCTH, OPTraHW30BBIBATH JCHCTBUSA TO €&
JOCTIKEHUIO: PACIPENCNATh POJid, 00CY X AaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 00001aTh MHEHUS HECKOJIBKUX JFOJICH;

BBITIOJTHSATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJbTaTa MO0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHWBATh Ka4yeCTBO CBOEr0 BKJaJa B OOMUNA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIUPOBAHHBIM yUYACTHUKAMH B3aMMOICHCTBHS.
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PerynsiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUS
Camoopranusanus:

BBISIBJISITh TPOOJEMBI B JKM3HEHHBIX U YYEOHBIX CHUTyalusiX, TPEOYIOIuX
JUTSL pelieHust PU3nuecKux 3HaHUM;

OPUEHTHPOBATHLCS B PA3IUYHBIX MOJXO0AaX MPUHATUS PEIICHUN (MHAUBUIYyAIBHOE,
MIPUHSATHE PELICHUSI B TPYIIIE, IPUHITHE PEIICHUIN TPYIIION );

CaMOCTOSITEILHO COCTAaBJIATh AJITOPUTM pellieHrs GU3NYECKON 3a7auu WIK TjIaHa
UCCJENOBaHU C YYETOM HMMEIOMIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpEIJIaraéMble BApUaHThl PEIICHHUI;

nenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBI HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U IIpeararh IUIaH €€ N3MEHEHHS;

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yNbTaTOB JEATEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBl B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHHUS
¢u3nuecKkoro HucciIeoBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHMBIINXCS CUTYaIMH, YCTAHOBJICHHBIX OMHUOOK, BOZHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUSM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejoBeKa B XOJle CIopa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

Npu3HaBaTh CBOE MPABO Ha OMMOKY MPU pelmeHuH (U3NUECKUX 3aJad  WIu
B YTBEPKICHUAX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATHI

K xoHiy oOyuyeHwst B 7 KJjacce NpeIMETHBIC pe3ysibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMINXCS YMEHUM

UCTIOJIh30BaTh TIOHATHSA: (PU3MYECKHE W XUMUYECKHE SBJICHHS, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJIEb, THUNOTE3a, €AWHUIIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHHUS BemiecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  TMPSIMOJIUHEHHOE),  TPaeKTOpHs,
paBHOACHCTByOMmAs cui, aedopmanus (ympyras, IUTaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyarh sBiaeHUsA (Auddy3us, TEIIOBOE JBIMIKEHHWE YacCTHI[ BEIIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)XCHHE, WHEPIIUS, B3aUMOJICHCTBHUE Te,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO BpAIlCHUS, Tepenada JIaBlICHUS
TBEPABIMU TEJIaMH, KUIAKOCTIMH W Ta3aMu, aTMOoc(epHOe NnaBlieHWe, TUIaBaHHE Te,
MPEBPAIICHUS MEXaHWUYECKOW DHEPTHHM) TO OIMHCAHUI0 MX XapaKTEPHBIX CBOKMCTB W
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SIBIICHHUC;

pacmo3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MUYECKUX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YuClie (PU3UIECKUE SBICHUS B PUPO/IC: TPUMEPHI ABMKCHUS C Pa3TMIHBIMU
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CKOPOCTAMHU B JKMBOM M HEXHUBOM INPUPOIE, ACHUCTBUE CWIBl TPEHUA B NPUPOIE U
TEXHUKE, BJIMSHHE aTMOC(EpHOro [aBJICHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO,
phlUuard B Telie 4YejJoBeKa, MPU ITOM IMEPEeBOJUTH MPAKTUYECKYIO 33a/laduy B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBJICHUIA;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel W (U3WYECKHUE SIBICHUS, MCIOJIb3Ys
dbuzndeckue BeauYuHbl (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpeaHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEja, CHJIA TPEHUS, TABICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHHuYeckas pabora,
MOIIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOX((PUIMEHT TMOJE3HOT0 JCUCTBUS
MEXaHU3MOB, KUHETHYECKas W TOTEHIIMAJIbHAS DHEPrus), MPH ONUCAHUU TPABUIBLHO
TPaKTOBAaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €TUHUIIBI
bU3MYECKUX BEIUYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMU, CTPOUTh TpadUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BETUYNH;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ys
paBWiIa CJIOXKEHUA Cuil (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMsS] MEXaHMUYECKOW HSHEpPruu, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATHh (PU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM YHUCJIE U
B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHWE U3 1-2 JIOTMYECKUX IIaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PUINYECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayu B 1-2 nelcTBUS, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a]]a4M 3aITUCHIBAThH
KpaTKOE YCJIOBHUE, MOJCTABIATh (U3UUYECKUE BEIMYUHBI B (OPMYJIbI U TPOBOIAUTH
pacu€Thbl, HAXOUTH CIIPABOYHBIC IAHHBIE, HEOOXOIUMBIE JUTs PEIICHUS 3a]1a4, OIEHUBATh
PEATMCTUYHOCTH TOYICHHON (DU3UYECKON BETUIHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIN (HU3HUECKUX
METOJIOB, B ONMCAHUM MCCIEAOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3uyaTh U UHTEPIPETUPOBATH MOYUEHHBIN PE3yNIbTAT, HAXOAUTH OIIHOKN
B XOJI€ OIIBITA, JI€JIaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

IPOBOAUTH OMBITHI 110 HAOMIOACHUIO (PU3UUECKHUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Te: (OPMYITHPOBATH MPOBEPSIEMBIE TPEITOIOKEHUS, COOUPATh YCTAaHOBKY
13 NPESI0KEHHOTO 000pYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYITUPOBATH BHIBOJIbL;

BBITIOJIHSATh NMPAMbIE U3MEPEHUS PACCTOSHUSI, BDEMEHH, MacChl Tesna, 00bEMa, CUIIbI
U TeMIepaTypbl ¢ HUCHOJIb30BAHHEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON a0COMIOTHOM MOTPEITHOCTH U3MEPEHUIT;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3UUYECKOUN BEIMUMHBI OT IPYTroi
C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUKYILIETOCS

21



denepanbHas padouas nporpamma | dusuka. 7—9 knaccel (0a30BbIH ypOBEHB)

Tela OT BPEMEHHU JBWIKEHHUS TeJa, CHJIbl TPEHUSI CKOJIBLKEHHUS OT Beca Teja, KauyecTBa
00pabOTKU TOBEPXHOCTEM TEd W HE3aBUCUMOCTHM CHJIBI TPEHUS OT IUIOLIAIU
COMPUKOCHOBEHHUSI TE€J, CUJIbI YIPYrOCTH OT YIJWHEHUS MPYKUHBI, BBHITAIKUBAIOIICH
CWIbl OT O00BbEMa NOrpyKEHHOM 4YacTH Tejla M OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHUMOCTH OT TUIOTHOCTH TeJIa, OT TNIYOUHBI, Ha KOTOPYIO IOTPY>KEHO TEJO, YCIOBUMA
IJIaBaHMs TEJ, YCIOBHUIM paBHOBECHs pbluara U OJIOKOB, Y4aCTBOBATh B IIAHUPOBAHUU
y4eOHOTI'0 HCCJICIOBaHUsS, COOMpAaTh YCTAHOBKY W BBIMOJHATH HU3MEPEHUS, CIEAys
MPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3ybTaThl MOJYYEHHOM 3aBUCUMOCTHU
bU3UYEeCKUX BEIMYMH B BUJE MPEIOKEHHBIX TaOMUIl W TpaduKOB, M€laTh BBIBOJBI
10 pe3yJbTaTaM UCCIIeIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE HU3MEpeHUs (U3UYECKUX BETUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cujla TPEHUS CKOJIBKCHMS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOIIAS HA TIOTPYKEHHOE B )KUJIKOCTh TeJ0, KO3h PUuIueHt
MIOJIE3HOTO JICUCTBUS MPOCTHIX MEXAaHU3MOB), CJICAYS MPEIJTIOKEHHON UHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM CcOOUpaTh HSKCIEPUMEHTAIbHYI) YCTAHOBKY U BBIYHUCIISTH
3HAYCHUE UCKOMOMW BEJIMYMHBI,

coOJI0/IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOUIUECS COCYAbl, OapOMETp, pblyar, MOJBIKHBIN U
HETOJIBWKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpOM HAa WX omucaHus (B TOM 4YHCJE: MOAIIUMHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETP, BBHICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), MCIONb3ys 3HAHMUS O CBOMCTBAX (DU3MYECKUX SIBJICHUN M HEOOXOJIUMBIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TpPHUMEpPax) MPAKTHUECKOTO
UCIIONIb30BaHMUS (PU3WYECKUX 3HAHUW B TIOBCEJHEBHOW >KHU3HM JUIsi OOEcTeueHUs
0e30macHOCTH TpH OOpalleHuH C NpudoOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXPAaHEHWSI 3JI0POBBS M COOTIOICHUSI HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPYKAIOIICH
cpene;

OCYIIECTBIISITh OTOOP MCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MTOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCA 3HAHUM U MYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATh MH(OpPMAIINIO, KOTOPAs SBISETCS MPOTUBOPEUNBON
WM MOXKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPU  BBIMOJIHEHUM YYEOHBIX 3aJaHUil  HAyYHO-MOMYJISIPHYIO
TuTepatypy (HU3MYECKOTO COJEp)KaHMsI, CIPABOYHBICE MaTEPHANBI, PECYpChl CETH
NutepHer, Biagerb npuéMamMud KOHCHEKTHPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE
2—3 UCTOYHUKOB HHPOpMAUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIIE MyOINIHO
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JenaTh KpaTKUe COOOIIEHUS O pe3yjbTaTax MPOEKTOB WM Yy4EOHBIX HCCIIEJOBaHUM,
IIPU 3TOM T'PaMOTHO MCMOJIb30BaTh M3YUYEHHBIM MOHATUIHBIA anmapaTr Kypca (pU3HKH,
CONPOBOKJATh BBICTYINICHHE MPE3ECHTALNEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEAOBAHUM pacnpenensiTh 00I3aHHOCTH
B IPYyIIIE B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJIIEINUTH 33 BBHIITOJHEHNUEM IJIaHA
NEUCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBI BKJIaA B JEATEIbHOCTh TPYIIIHI,
BBICTPauBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHECHUE OKPYKAIOIIUX.

K koHiy oOyueHuss B 8 kJjiacce mpeIMETHBIC pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(OOPMUPOBAHHOCTD Yy OOYUAFOIIMXCS YMCHUM

MCIIOJIb30BaTh MOHSATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE BHYKEHUE aTOMOB U

MOJICKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUTMUECKHE U aMOp(HBIC Tena,
HACBIIIEHHBIN ¥ HEHACHIIIICHHBINA Map, BJIaXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPCHHSIS
DHEPTrUs, TCIUIOBOM JIBUTATEIb, SJIEMCHTAPHBIA 3JICKTPUUYCCKUAM 3apsijl, JICKTPHUECKOE
1oJie, IPOBOAHUKHU U JUDJICKTPUKH, IIOCTOSHHBIA 3JICKTPUICCKUN TOK, MArHUTHOE TI0JIC;

pa3nuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KATHE, TeIIonepeiadya, TerioBoe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCHApCHHE, KOHJICHCAIUS,
IUTaBJICHUE, KPUCTAJUTA3AIIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIonepeayda
(TEeTIONmpPOBOIHOCTD, KOHBEKIIMSI, U3TyUYE€HHE), SJIEKTPU3aLUs Tell, B3aUMOICHCTBUE
3apsA/IOB, JEHUCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuToOB, JEMCTBHE MArHUTHOTO MOJISI Ha TMPOBOJHHK C TOKOM, JJIEKTpOMAarHUTHAas
UHAYKIMS) TI0 OINHCAHMIO WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YyUYECHHBIX (PU3WYECKUX SBJICHUN B OKpPYXKAIOIIEM
MUpE, B TOM 4YHcClie (U3NYECKUE SIBJICHHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSKEHUE U
KalWUSIPHBIE SIBIEHWS B MPUPOJIE, KpUCTAUIBI B mpupoxe, uznydeHue ConHila,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUYECKHE SIBIICHUS B aTMOC(EpE, ANEKTPUUECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3emiid, Ipeiid MoTrOCOB, POIb MATHUTHOTO TOJS JJIS )KU3HU Ha 3emiie, TOJSIpHOe
CUSHUE, TPU OTOM TMEPEBOJUTH TMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHUM;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (U3MUYECKHE SIBICHUSA, HCIOIb3Ys
dusznueckre BETUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTa IUIABICHUS, YACIbHAS TEIUIOTa
nmapooOpa3oBaHus, yAelbHAs TEIUIOTa CropaHusl TOIUIMBA, KOA(M(HUIMEHT MOJIE3HOTO
JICHUCTBUSL TEIUIOBOM MAITMHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO3MyXa, JJICKTPUUYECKHMA
3apsl, CUiIa TOKa, SJICKTPUYECKOE HAMPSDKEHNE, COMPOTUBICHUE TTPOBOIHUKA, YACIBHOE
COTIPOTHBIICHHE BEIIECTBA, pab0OTa M MOITHOCTH AJIEKTPUUECKOTO TOKA), MPU OIMMUCAHUU
MPABUWIILHO TPAKTOBATh (PU3MUYECKHUI CMBICT HCIIOIB3YEMBIX BEJIMYHWH, 0003HAUCHUS U
enVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKyl0 BEIWYUHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKh H3YUECHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEJIUYHH,
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XapaKTepu30BaTh CBOMCTBa Tel, (DU3WYECKUE SIBICHUSI U MPOIECCHI, UCIONIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA,
MIPUHIIUII CYTEPIIO3UIMY TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsa,
3akoH Oma g ydacTtka nenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMAaTUUECKOE
BBIPAKECHUE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YKCJIC U B KOHTEKCTE
CUTyallMil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  NPUUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 1—2 JIOTMYECKUX MIAroB ¢ ONopoi Ha 1-2
U3YUYEHHBIX  CBOMCTBAa  (DU3WUYECKUX  SBJICHUHM, (U3UYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajayd B 2—3 JICUCTBHUSA, UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3aJ1aud 3alUChIBAThH
KpaTKO€ YCJIOBHE, BBISBJSITh HEIOCTATOK JAHHBIX JUISI PEIICHUs 3aJayd, BBIOUPATH
3aKOHBI U (OPMYJITBI, HEOOXOAUMBIE JJIsI €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIY4EHHOE 3HaUYCHHE (PU3UYECKON BEIIMUMHBI C U3BECTHBIMH JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (HU3UIECKHUX
METOJIOB,  HWCHOJIb3ysl ~ ONUCAHUE  HCCIENOBAHUS,  BBIACIATH  MPOBEpPSIEMOE
IPEAIIOIOKEHNE, OLICHUBATh IMPABWIBHOCTh MOPSAKA IPOBEICHUS WCCIEAOBAaHUSA,
JIeJ1aTh BBIBOJBI;

POBOAUTH OMNBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KamWUIsIpHbIE SBJICHUS, 3aBUCUMOCTh JIaBJIICHHs BO3AyXa OT €ro 00béma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JIYYEHUU OT LIBETA
u3Nyvaroued  (MOIrIOLIAKINIe)  MOBEPXHOCTH, CKOPOCTb  HMCIApPEHUs]  BOABI
OT TeMIepaTypbl XUIAKOCTH M IUIOMIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJICICTBUE DJICKTPUUYECKUX 3apPsA0B, B3aUMOJCUCTBHUE IOCTOSHHBIX MarHUTOB,
BU3yaJu3aldsl MATHUTHBIX I1OJIE NOCTOSIHHBIX MAarHWTOB, JIEHMCTBUS MAarHUTHOTO IOJIA
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABUIATENSA
MOCTOSIHHOTO TOKa): (opMynupoBaTh TpOBEpsieMble MPEATIONOXKEHHs, COOMpaTh
YCTaHOBKY M3 MPEUI0KEHHOTO 000PYI0BAaHUS, OTIMCHIBATH X0/ OMBITa U (POPMYITHPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE HW3MEPEHUSI TEMIEPATypbl, OTHOCHUTEIIBHOM BJIAXHOCTH
BO3/lyXa, CHJIBl TOKAa, HANPSDKEHHS C HCIOJIb30BAHMEM AaHAJIOTOBBIX NPUOOPOB U
JAaTIUKOB (PU3MYECKUX BEIWYWH, CPABHHUBATH PE3YJIbTATHl H3MEPEHUH C y4ETOM
3aJIaHHO¥N a0COIOTHOM TOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OAHOW (hPM3UUECKONU BEIUMYHUHBI OT JIPYTOH
C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMNPOTUBICHHUS MPOBOJHUKA
OT €ro JJIMHBI, TUIOLIAJAU ITONIEPEYHOI0 CEYEHHS U YIAEIBbHOTO COITPOTUBIICHUS BELIECTBA
MMPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HANIPSKEHUS HA MTPOBOJIHUKE,
HCCIIEIOBAHUE TOCIEI0OBATEIbHOIO M TapajuIeIbHONO COEJAMHEHUN MPOBOJHUKOB):
IJIAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHSATH U3MEPEHUS, CIEIYs
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MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3ybTaThl MOTYUYEHHOW 3aBUCUMOCTH B BUJIC
Tabaul U rpaduKoB, JeNIaTh BEIBOBI MO PE3yIbTaTaM HCCIICI0BAHUS;

MIPOBOJINTH KOCBEHHBIE U3MEPEHUS PUZHUUECKUX BEIUYUH (yeTbHAs TETUIOEMKOCTD
BEIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOLIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIIeIys
MPEIOKEHHONW UHCTPYKIUH, U BBIYUCISATHh 3HAUYCHUE BEJIMYHUHBI,

coOnoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TPHHIIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOUCTB C OMOPOWM Ha WX OMUCaHHs (B TOM YHCIIE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETP, TapoBas TypOWHA, aMmepMeTp, BOJBTMETpP, CUETUUK IIICKTPUUYECKOU
SHEPIUH, DJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTeNIbHbIE AJICKTPONPUOOPHI
(mpuMepbl), DJICKTPUUECKUE TMPEJOXPAHUTENIU, DICKTPOMATHUT, DJICKTPOJBUTaTEIb
MOCTOSTHHOTO TOKa), HWCIOJb3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBICHUH W
HeoOXxoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHBIE IPUOOPHI
0 CX€MaM U CXEMaTUYHBIM PUCYHKaM (SKMJIKOCTHBIM TEPMOMETP, TEPMOC, IICHXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHETO CrOpaHus, JJICKTPOCKOIN, PEOCTaT), COCTaBIATH
CXEMBbI JJIEKTPUYECKUX IeNed ¢ TMOoCIeOoBaTeNIbHBIM M MapaljIeIbHBIM COETUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCJIOBHbIE 0003HAUECHUS JIEMEHTOB JIEKTPUUECKHUX ETeH;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW JKU3HU A oOecreueHus
0e30macHOCTH MpH 00paIlEHUH C TPUOOPAMH U TEXHUYECKHUMHU YCTPOHCTBAMU, COXPAHEHHUSI
3[I0OPOBbSI U COOJTIO/IEHHUST HOPM 3KOJIOTMUYECKOTO TIOBEICHHUS B OKPY KAIOIICH Cpefie;

OCYHIECTBIISITh TMOUCK HWHGMOpMaIuu ¢u3nueckoro conaepxanusi B HTepHerte,
Ha OCHOBE HMMEIONIMXCS 3HAHUW M MYyTEM CPaBHEHUS JIOMOJHUTEIbHBIX MCTOYHUKOB
BBIICTSATh WHGOPMAIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh TPU BBHINIOJHEHUHM YYEOHBIX 3aJlaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
WurtepHer, BunajgeTh NpuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOopMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3naBaTh COOCTBEHHBIC MHUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIEeHMs, 0000mas
uHOPMAITNIO M3 HECKOJIBKUX HCTOYHHKOB (DM3MUECKOTO COJACpKAHUS, B TOM UHCIIE
myOMUYHO  TPENCTaBISATh  pe3yJbTaThl  MPOCKTHOW  WJIM  HMCCIENOBATEIhCKOU
JESITENBHOCTH, TIPH 3TOM TPAaMOTHO WCTOJb30BaTh M3yUYCHHBIN TMOHITHUIHBINA ammapar
Kypca (GU3HKHU, COMPOBOK/IATH BHICTYIUICHHUE MPE3CHTAIINECH;

MPY BBHITIOJHEHUN YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NYECKHUX IMPOIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/ladyaMU,
CIENMUTh 3a BBIMOJHEHUEM TUIAHA JACHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OIICHMBATh  COOCTBEHHBIH BKJIAJ B  JCATCIBHOCTh  TPYMNIBI,  BBICTPAWBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, TIPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.
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K xoniy oOyuenuss B 9 kjiacce mpelMETHbIE Pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIINXCS YMEHUM:

WCMOJIb30BAaTh TOHSTHS: CHCTEMA OTCYETA, MaTepUANIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MjaacTUYecKasi),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOro Tejld, paBHOBECHE, MEXaHUUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CTIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, allb(a-, 6eTa- U raMMa-u3JIydeHUs, U30TOIIbI, si/IepHast DHEPreTHKa,;

pas3nuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE JIBH)KEHHE, CBOOOJIHOE MAaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHICTBHE TE€J, PEAKTUBHOE JBH)KEHHUE,
KojeOaTenbHOE JBWKEHUE (3aTyXalolllue U BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUDKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIUHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKeHHE CBETa, pas3yiokeHHe Oeoro ceera
B CIEKTP W CJOXEHHUE CHEKTPaJbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAA
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEMUATOTO CIIEKTPa U3JTYUYEHHUsI) TIO ONUCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMNX JTaHHOE (hU3UYECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX PU3NUYECKUX SIBICHUN B OKPY>KAIOIIIEM MHUPE
(B ToM yucie (GpU3NUYECKUe SIBICHUS B IPUPOJE: MPWIUBBI U OTJIMBBI, ABM)KCHHE TUIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JIBUKEHUE HKUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKUE BOJIHBL, I[yHAaMH, 05XO, I[BE€Ta TeJ,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJIOTHYECKOE  JCUCTBHE  BUIUMOTO,
yIbTPA(QHUOIETOBOTO M PEHTICHOBCKOTO H3Jy4YCHHM, €CTECTBEHHBIH pPaJMOAKTHBHBIN
¢$oH, KOCMHYECKHE JTy4Hd, PaIMOAKTUBHOE U3ITyUYeHUE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE
pPaIUOAaKTUBHBIX M3JIyYEHHI HA OpraHu3M YeloBeKa), NpU O3TOM MEPEBOJHUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIIENSATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKU)
(buznuecKux SBICHUN;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PUBMUYECKHE SIBICHUSA, WCIOIb3Ys
dusznueckre BeMTUYUHBI (CPENHSIsI © MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMELICHUE, IyTh, YIJIOBas CKOPOCThb, CUJA TPEHUs, CHJIA
VIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tela, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYECKasi paboTa W MOIIHOCTh, MOTEHIIMATbHAS DHEPrUsl Tela,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS JHEPIUsl CHKATOW NPY>KUHBI,
KHHETUYECKasi YHEPTHUsA, TIOJTHAST MEXaHUYeCKast DHEPTHsl, IEPUOJT U YacTOTa KOIeOaHuUid,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTENb
MPEJIOMIICHHUS] CpEJbl), MPU OIMUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
HCIIOIb3YEMbIX BEJIMYMH, 0003HAUEHUS W €IUHUIIbI (PU3MUECKUX BEJIMYMH, HAXOJUTh
dbopMmynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C APYTUMU BEJIMYMHAMU,
CTPOUTH IpayKy U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUNH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SBICHUS W TIPOIECCHI, HCIIOIB3YS
3aKOH COXPAaHCHHWsI DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, TPUHIIUI CYNEPIIO3UITUN
CWJI, TIPUHIIMI OTHOCHUTEIBbHOCTH [amwmies;, 3akoHbl HbIOTOHA, 3aKOH COXPAaHCHUS
HUMITYJIbCA, 3aKOHBI OTPKEHUS U TIPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCcoBOTO YHCEN TPH SACPHBIX peaKmusaX, IPU ITOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3alMCBHIBATh €70 MATEMATHIYECKOE BBIPAKCHUE;

OOBSCHATHh (YU3UYECKHE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyallud  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUIHMHHO-
CJICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHCHHUE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMopon Ha 2—3
WU3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SABJICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THble 3ajaud (ONMHUparoIIMecs Ha cucteMy u3 2—-3 ypaBHEHU),
UCTIONIb3Ysl 3aKOHBI M (OPMYIIBI, CBSI3bIBAONINE (PU3WYCCKHE BEJIMYUHBI: HAa OCHOBE
aHaJIM3a yCIIOBHUS 3a/Ja4d 3alMCBhIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTAIONINE WJIU
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (DOPMYJIbI, HEOOXOIWMBIC IS pPELICHUS,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTUIHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3HUSCKOU
BEJIMYHHBI;

pacrno3HaBaTh IMPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPH TOMOIIN (U3HUCSCKUX
METOJIOB,  HUCIIOJIb3ysl ~ OINHCAHWE  KCCIENOBAaHUSA,  BBIACHATH  MPOBEPSEMOE
NPENIONIOKEHUE, OILIEHUBATh TMPABWIBHOCTb TMOpPSAKA TPOBEICHUS HCCIEIOBaHUS,
JIeNaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3YNIHTATHI HAOIIOACHHI U OIBITOB;

IPOBOAUTH OMBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (W3ydyeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS SHEPTUH,
3aBHUCUMOCTb Meproa KojieOaHu! MPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a M KECTKOCTH
NPYXKUHBl U HE3aBUCUMOCTh OT aMIUIUTYABl MajbIX KoJeOaHUM, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, pPa3ioKEHUE OEIOro CBeTa B CIEKTP, HU3YYEHUE CBOMCTB
U300pakeHUsl B IUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs IpeaMeTa B coOuparomiei
TMH3€e, HaOJIIOJICHUE CIUIOMIHBIX M JIMHEWUYATHIX CIIEKTPOB M3TYyUEHHUs): CAMOCTOSTEIIHHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 00OpyIOBaHMUS, OTMMCHIBATH XOJ OMbITA U
€ro pe3yabTaThl, GOPMYIUPOBATH BHIBOBL;

MIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPECHUM, ONpenensis cpeaHee
3HaueHHWE Wu3MepseMol BenMuuHbl ((POKyCHOE paccTosiHue CcoOUparomeld JIMH3HI),
000CHOBBIBATh BRIOOP CcIIOc00a M3MEPEHHs (M3MEPUTEIBHOTO TPUO0pa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCIIOTH30BAHUEM
MPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBMKEHUU
0e3 HaYaJIbHON CKOPOCTH, Tepruoaa KoJie0aHUN MaTeMaTHYECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCUMOCTH yTJla OTPAXEHUS CBETa OT yIJia MaJcHUS W YIJia MPEJIOMIICHUS
OT yIJIa TIaJICHMsI): TUTAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY,
(GuKCHpOBaTH PE3YNHTATHI MOTYYECHHOW 3aBUCHUMOCTH (PU3WUYECKUX BEIWYUH B BHUJE
TabuIl U TpaduKOB, JEIaTh BBIBOJIBI TIO PE3yJIbTaTaM UCCIIEIOBAHMS;
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MIPOBOJINTh KOCBEHHBIC M3MEPEHUs (DU3NYECKUX BEIMUYUH (CPEAHSS CKOPOCTh U
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JBUXKEHHH, YCKOPEHHE CBOOOJHOrO MajeHUS,
KECTKOCTh NPYXKUHBI, KOIPOUIIMEHT TPEHUsI CKOJBKEHUs, MEXaHWueckas paboTa u
MOIITHOCTh, YaCTOTa U MEPUOJ KOJIEOaHU MaTEMAaTUYECKOTO U MPYKUHHOT'O MasITHUKOB,
ONTHYECKas CUJIa COOMpAIOIEH JTUH3bI, pAIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS,
coOupaTh AKCHEPUMEHTAIbHYIO) YCTAHOBKY M BBINOJIHATh W3MEPEHUS, CICAYS
NPEIJIOKEHHOW WHCTPYKIMHU, BBIYUCISATH 3HAYEHHE BEIMYMHBI W AHAIU3UPOBATH
MOJIYYEHHBIE PE3YIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUM;

coOJIr0IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU MU3YYCHHBIX (DU3UUECKUX MOJIEJICH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOYCYHBIM HCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHEeTapHask MOJIeNIb aTOMa, HyKJIOHHAsi MOJIETIb aTOMHOTO $1pa;

XapaKTepU30BaTh MPUHIUIMBI JICUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOPOM HA WX OMHUCAHUS (B TOM YHCJIC: CIIUIOMETP, NaTYUKHU TOJIOKEHUS,
PAcCTOSIHUSI U YCKOPEHHMSI, paKeTa, 9X0JIOT, OYKU, IEPUCKOII, oToanmapar, ONTHICCKUEC
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), UCHOJNB3Yysl 3HAHUSA
0 CBOMCTBAxX (PU3MUECKUX SBICHUN U HEOOXOAUMbIE (PU3UIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIE PUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPU PEUICHUU
y4eOHO-TIPAaKTUUECKUX 3a/lad, ONTHYECKHE CXEMBbI IS MOCTPOSHUS HN300paKeHUM
B TUIOCKOM 3€pKajieé U COOMPAIOIIEH JIMH3E;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOpPMALMIO O MPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU [JIsi OOecredeHUs
0e30MacHOCTH MpU oOpalieHud ¢ npubopaMu W TEXHHYECKUMH yCTPOWCTBAMU,
COXPAaHEHHsI 3JI0POBBS M COOJIIO/IEHUS HOPM KOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIeH
cpene;

OCYHIECTBIISITh TMOUCK HWHMOpMauu Qusnyeckoro coaepkanuss B HHTepHeTe,
CaMOCTOATENTHHO (OPMYIUPYS TIOUCKOBBIM 3alpoc, HAXOAWTHh IYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJYyYEeHHONH WH(GOpPMAIMM Ha OCHOBE UMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPU  BBHINOJHEHUHM YYEOHBIX 3aJlaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
NutepHer, Brnagerb mnpuéMaMyd KOHCHEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3daBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE
uHOpPMAIIMM W3 HECKOJbKHX HMCTOYHUKOB (HU3UYECKOTO COACpKaHUS, ITyOITUIHO
MPECTABIATH PE3YJIbTATHI IPOEKTHON WIIM UCCIEA0BATEIBCKON AEATEIBHOCTH, IIPU 3TOM
rPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM MOHATUMHBIN amnmapar HM3y4aeMoro paszaesna
(GU3UKM W COMPOBOXIATh BBICTYIUICHUE NIPE3CHTAlMEd C Y4ETOM OCOOEHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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7 KIIACC
No HaunmenoBanue KomnuectBo | IIporpammuoe coaepxxkanue | OCHOBHBIE BUBI AeATeIbHOCTH oOyvaromuxcs | D0P
n/m pa3ziesioB U TEM 4acoB
y4eOHOro npeameTa
Pasznen 1. ®u3nka u ee pojib B NO3HAHUHM OKPYKAKIIETr0 MUpa
1.1 | ®uzuka — HayKa 2 ®dusuka — HayKa o npupoje. | BoisiBnenue paznuunii Mexay GU3n4ecKuMu
0 MpUpoJE SABneHus npupoabl. MXMMUYECKUMHU MPEBPALICHUSMH. .
PuU3nUECKUE SIBICHUSA: Pacno3naBanue u kinaccudukams ER
MEXaHUYECKUE, TEIUIOBBIE, | PUBHUYECCKUXSBICHUN: MEXaHUUECKUX, IS E
AIEKTPUUYECKHE, TEIJIOBBIX, g - E
MarHUuTHBIE, CBETOBBIE, AIEKTPUYECKNX, MATHUTHBIX U CBETOBBIX. g% g
3BYKOBBIE HaGmonenue u onrcanue GuU3NYECKux =8 P
SABJICHUN EZE
1.2 | ®usnueckue 2 du3znuecKue BEITUYUHBI. OnpezneneHue EHbI TE€IEHUS Kb
BEJINYUHBI Nsmepenue pusnyeckux U3MEPUTEIHHOTO MPUOopa.

BennunH. Pusnueckue
npubopsl. [lorpemHocTs

U3MEpPEHUIN
MexayHapo/iHasi cUCTeMa
S IUHUI]

N3mepeHne TMHENHBIX pa3MEpPOB TE U
IIPOMEKYTKOB BPEMEHU C YUYETOM
MIOIPEIIHOCTEN.

N3mepenue o0bE€Ma )KUIAKOCTH U TBEPAOTO TEa.
N3mepenne TemnepaTypsl PUA MOMOIIH
YKAJIKOCTHOT'O TEPMOMETPA U TATUHKA
TEMIEPATYPBHL.

BrInosiHeHME TBOPUECKHUX 3aJaHHUM TTO TOUCKY
crIocOOOB U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHK, HATIPUMED, PA3MEPOB MaJIbIX
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00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX

00BEKTOB, OOJIBLINX PACCTOSIHUM, MaJIbIX

http://phy
sics.nad.r
u/physics.

htm -
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IPOMEKYTKOB BpeMeHHu. O0cyxaeHue
npeajaraeMbix crnoco0oB

1.3. | EcrecTBeHHO- 2 Kaxk ¢u3uka u npyrue BeraBuxkeHue runotes3, 00bACHAIOMMUX IPOCThIE
HAy4HBIA METO]T €CTECTBEHHbBIC HAYKH SIBJICHUS, HATTPUMED:
IIO3HAHUS U3YYaloT NPUPOY. — MIOYE€MY OCTAHABIIMBACTCS JBUIKYIIICECS
EctecTBeHHO-HayUYHBIN 10 TOPU30HTATBLHON MOBEPXHOCTH TEJIO;
METO/I IIO3HAHUS: — TIOYEMY B KaPKYIO TIOTO/y B CBETJION OJEXKIe
HaOII0eHIE, TOCTAaHOBKA npoxiajaHen, yeMm B TéMHoU. [Ipeanoxenne
HAy4YHOTO BOIIPOCA, CrIoco0OB MTPOBEPKHU TUTIOTES.
BBIJIBIDKCHHE TUITIOTES, [IpoBeneHue ucciea0BaHus 10 MPOBEPKE KAKOM-
AKCTIIEPUMEHT 10 MPOBEPKE | JIMOO TUIOTE3BI.
TUIOTE3, 00OBSICHEHHE [TocTpoeHue mpocTeUuX MoesIe PU3NIECKUX
HaO0JIFOIA€EMOT'O SIBJICHUSL. SBJICHUH (B BUJIE PUCYHKOB WJIU CXEM), HAIIpUMeEp
Ornucanue GU3NIECKUX naJicHue mpeaMeTa; IpsMOJIUHEHHOE 2= 4
SRS
=S 2
£82E
c'n S5 <
SIBJICHUM C ITIOMOIIBIO pacnpocTpaHEeHHE CBETa
MoJieJIeH
Uroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIEe CBeJIEHUSI O CTPOEHHH BellleCTBA
2.1 | CrpoeHue BemecTBa 1 CtpoeHue BelecTna: HaOmronenre 1 HHTEpIpETaLMs ONBITOB, >= 9
S8
= S 2
S 435 ¢
% S

aTOMBI U MOJIEKYJIbI, KX
pa3Mmepsbl. OnbITHI,

CBUACTCIbCTBYIOMINX 00 ATOMHO-MOJICKYJIAPHOM
CTPOCHHH BCIICCTBA: OIIBIThI C PACTBOPCHUECM
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JOKa3bIBAIOILINE pa3IMYHbIX BEIECTB B BOJE.
IUCKPETHOE CTPOEHHE OnueHka pa3MepoB aTOMOB U MOJIEKYJI
BEILIECTBA C UCTIONb30BaHuEM (hoTorpaduil, MOJTYUEHHBIX

Ha aTOMHOM CHJIOBOM MuKpockorne (ACM) —
naboparopHas pabota o teme: «OreHka
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JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnonp3oBaHueM poTorpaduii)».
Onpenenenue pazMepoB MAJIBIX TEJ

2.2 | JIBWKEHUE H JIBI>KEHME YaCTHI] Hab6ntonenue u o6bsicHeHne 6pOyHOBCKOTO
B3aMMOJICHCTBHC BeniecTBa. CBSA3b CKOPOCTH | ABMKCHUS U sABIeHUS Tudy3um.
YJaCTHII BEIIECTBA JIBUKCHUS YaCTHII [TpoBeneHne U 0OBICHEHHUE OIIBITOB -
C TEMIIEPATypPOH. 10 HAOJTFOICHUIO TETUIOBOTO PACIIUPEHUS T'a30B. 55 .
BbpoyHOBCKOE IBMKCHHE, [TpoBeneHne 1 0OBICHEHHE OIBITOB TIO c‘é E
muddy3us. OOHAPYKEHHIO CHIT MOJIEKYJIIPHOTO MIPUTSKEHUST |8 ©
B3aumoneiicTBre yacTuiy Y OTTaJKUBAHUS % g g
BEIICCTBA: IPUTSHKCHHUE U E Z g
OTTAJIKUBAHUE L=
2.3 | ArperarHbie ArperaTHbl€ COCTOSIHUS Onucanue (¢ UCIOJIB30BAHUEM MTPOCTHIX

COCTOAHUA BCIICCTBA

BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJI.
B3auMocBs3b MexIy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Mojiefiei) OCHOBHBIX Pa3INuUii B CTPOCHUHU Ta30B,
KUAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH 1
TBEPABIX T€J, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (PopMbI TBEPIBIX TENI U
TEKY4YECTH KUJKOCTH.

[IpoBeneHre ONbITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOAbI YACTUIIBI HAXOSTCS
B CpEAHEM Jajblle APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B KUJIKOM.

Y cTaHOBIIEHHE B3aUMOCBSI3H MEXKIY
O0COOEHHOCTSAIMU arperaTHbIX COCTOSIHUM BOJbI U
CYILIECTBOBAHUEM BOJIHBIX OPraHU3MOB
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(MC — 6uomnorus, reorpagus)
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Pa3nen 3. /IBu:keHHe M B3aHUMOIelCTBHE TeJl

3.1 | MexaHuveckoe 3 Mexannueckoe nBumxenue. | MccnenoBanme paBHOMEPHOTO IBUKEHUSA,
JBUKECHHE PaBHOMEpHOE M OIIPEJIENIEHUE €TO NPU3HAKOB.
HepaBHOMEpHOE aBMkeHne. | HabmoneHue HepaBHOMEPHOTO IBUKEHUS U
Cxopoctb. Cpensss OIPEACIICHUE €T0 OTIIMYHUM OT pABHOMEPHOI'O
CKOpOCTB ITpH JBUKCHMS.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH paBHOMEPHOTO g
ABKEeHUH. PacuéT mytv u | ABMOKCHUS (IIapHKa B )KUAKOCTH, MOJAEIH g
BPEMEHHU JIBUKEHUS AIIEKTPUUYECKOTO0 aBTOMOOUIIS U T.1.). g
OmnpeneneHue cpeaHeNd CKOPOCTH CKOJIbKEHUS f; .
OpycKka WM 1IapyKa 10 HAaKJIOHHOM TIIOCKOCTH _f'é E
Pemienue 3a1a4 Ha onpeieICHUE MyTH, CKOPOCTH | &
Y BPEMEHU PAaBHOMEPHOT'O JBUKEHUS. é E
Ananu3 rpauKoB 3aBUCUMOCTH ITYTH U CKOPOCTH E ;‘fx
OT BPEMEHU £ E
3.2 | Uuepuus, macca, 4 SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTDH

nHepuuu. Bzanmonerncteue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
ITnoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMaA
BEIIECTBA

00yCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABM)KECHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue U aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJbTaTe ACHCTBUS Ha HETO
JIPYTUX TeJL.

Pemenue 3ana4 Ha onpeesieHue MaccChl Tella, €ro
00BbEMa U IJIOTHOCTH.

http://physics.nad.ru/physics.htm -

https://resh.edu.ru -
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[IpoBeneHue u aHaIu3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMojielicTBUM Ten. M3mepenue Macchl Tena
Pa3IMYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTU Tela B pe3yiabTaTe
U3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cuma. Buaber cun

14

Cuna Kak XapakTepuCcTHKa
B3aMMOJICHCTBUS TEIL.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3mepeHue cusl

C MOMOIIBIO JTUHAMOMETpA.
SIBrieHUE TATOTEHUS U CUjIa
TsokecTd. Cuna TSKEeCTH
Ha JPYTUX MJIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HAMpPaBJICHHBIX 10 OHOU
IIPSIMOM.
PaBHOnelicTBYOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbXKEHUSI U TPEHUE
nmokost. TpeHue B mpupoae
U TEXHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MTPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WIIH ero JeopMarium.
Onucanue pealbHbIX CUTYaIlui B3aUMOICHCTBHS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS
MOHATHE ¥ H300paKCHUE CHUIIBI.

W3yuenue cuitbl ypyroctu. McciienqoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YIJTMHCHHS
PE3MHOBOTO IIHYPa WM MPY>KHHBI

(c mocTpoeHueM rpaduka).

AHaJIU3 TPAaKTUICCKUX CUTYaIlUi, B KOTOPBIX
IPOSIBIIICTCS JICHCTBUE CHUJIBI YIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 cUTyanui, CBI3aHHBIX C SBIICHHEM
TATOTCHHUS.

OO0BbsacHEeHHE OPOUTATIBHOTO ABMKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSITOTEHUS U 3aKOHA
WHEPIIIH.

I/I3MepeHHe B€Ca TCJia C IIOMOIIbIO JMHAMOMCTpaA.

O6ocHOBaHUE ATOTO cI0cO0a U3MEPEHUSL.

http://physics.nad.ru/physics.htm -https://resh.edu.ru -
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AHanu3 1 MOJIEIMPOBAHNUE SIBICHUS HEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIA
CJIO’KEHHSI CUJI, HAaIIPABJICHHBIX BAOJIb OJHOM
npsaMoi. OrnpeneneHue BeTNYNHbI
PAaBHOJCHUCTBYIOLLIEN CHUIIL.

N3yueHne CUIIbl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
ITIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS WIN
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMJIS, UCIIOIb30BaHHE
NOJIIMITHUKOB, IIJIaBAaHUE BOJIHBIX KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMyn 1715 pacy€Ta CUIIBI TSXKECTH, CUIIBI
YIPYTOCTH, CHJIBI TPEHUS

Hroro no pasneny

21

Paznen 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB

4.1

JHasnenue. Ilepenaua
JABJICHUSI TBEPJBIMU
TEJIaMH, KUJIKOCTIMHU
Y ra3aMu

3

JlaBnenue. CriocoObl
YMEHBIIIEHUS ¥ YBEITUYCHUS
naBjieHus. /laBieHue rasa.
3aBHCHMOCTD JIaBICHUS
rasa ot oonéma,
TeMIepaTyphl.

AHau3 1 00BICHEHHE OTBITOB U MPAKTUYECKUX
CUTYyallUi, B KOTOPBIX MPOSIBIISETCS CUJIa
JaBJICHUSL.

O6ocHOBaHUE CITIOCOOOB YMEHBIIEHUS U
YBEITNYCHHUS TaBICHUS.

N3ydenune 3aBUCUMOCTH JIaBJICHUS Ta3a

http://physics.nad

.ru/physics.htm -

https://resh.edu.r
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[lepenaya naBnenus
TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackans

0T 00bEMa U TEMIIEPATYPHI.

N3yyenune ocoOeHHOCTEN nepenayn 1aBaeHus
TBEPIBIMH TEJIAMH, KUJAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YyJIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOSHHSI BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIepUMEHTAIFHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackais.

Pemenwne 3amaq Ha pacu€T naBiIeHHs TBEPIOTO
Tena

4.2

JlaBneHue KUIKOCTH

3aBHUCHUMOCTD JIaBJICHUS
KUJKOCTU OT TITyOWHBI.
ITneBMaTHyeckre MalIMHbI.
I'mppocratnueckuii
napagokc. Coolraromuecs
cocyapl. ['mapaBnnueckue
MEXaHHU3MBI

HccnenoBanue 3aBUCUMOCTH JTaBJICHUS KUJIKOCTH
OT TJTyOUHBI OTPY>KEHUS U TIIOTHOCTH >KUJIKOCTH.
Habmonenue u 00bsiICHEHNE THIPOCTATUYECKOTO
napajiokca Ha ocHoBe 3akoHa [lackains.

N3yyenune cooOIaomuxcsi COCyI0B.

Pemenue 3a1a4 Ha pacuéTt AaBICHUS KUIKOCTH.
OObsicHEeHUE TPUHIINTIA EHCTBUS
THJIPABIUYECKOT0 Mpecca, MHEBMAaTHIYECKUX
MalIlHH.

AHanu3 1 00bSICHEHHE NPAKTUYECKUX CUTYALIUM,
JEMOHCTPUPYIOIIUX MPOSIBICHUE 1aBICHUS
XKUJKOCTU U 3aKoHa [lackans, Hanpumep
MPOLIECCOB B OPTaHU3ME MPHU ITYOOKOBOJHOM
HBIPSTHAN

http://physics.nad.ru/physics.htm -

https://resh.edu.ru -

4.3

AtMocdepHoe
JaBJICHHUE

ATtMmocdepa 3emiu u
aTMoc(epHOe J1aBlICHHE.
[TpuamHbI cyiecTBOBAHUS

DKCnepUMEHTAIbHOE OOHAPYKEHUE
aTMOC(EpHOro JIaBJICHHUSI.
AHanu3 1 00bSICHEHUE ONBITOB U MPAKTUYECKUX
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BO3JIYITHOM 000710YKHU
3emnu. OnbiT Toppuyerim.
N3mepenue atmocdepHoro
JIaBJICHUA. 3aBUCUMOCTD
aTMOC(HEpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

JUTSL ©3MEpEHUs
aTMOC(hEpHOTO JaBICHUS

CUTYaIMl, CBA3aHHBIX C JICUCTBUEM
aTMOC(EpHOTO JIaBJICHHUS.

OOBbsicHEHHE CYILIECTBOBAHUS aTMOC(hEpHI
Ha 3EMJIE U HEKOTOPBIX IIJIaHETaxX WM €€
OTCYTCTBUS Ha IpYrux mianerax u Jlyne.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOC(hephl
C BBICOTOM M 3aBUCMMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacuér atMocdepHoOro
JaBJICHUSI.

N3yuenue ycrpoiicTBa OapomeTpa-aHEepouIa

http://physics.nad.ru/

physics.htm -

https://resh.edu.ru -

4.4

JIeCTBUE KUIKOCTH U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

JIeCTBUE )KUIKOCTH U ra3a
Ha MOrpyXKEHHOE B HUX
Teno. BerrtankuBaromias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Tei.
BosznyxoruiaBanue

DKCIepUMEHTAIbHOE OOHApYKEHUE JCHCTBUS
JKHJIKOCTH Y ra3a Ha MOrPYKEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIIEH HA TEJIO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenne u 00CyX)aeHNE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAUTKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU

B YKUJIKOCTb YaCTH Te€Ja U OT IUIOTHOCTH
YKUAJIKOCTH.

lIposepka nHezasucumocmu ebimankugaoweu
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmU,
om maccwyl meua.

HccnenoBanne 3aBUCHMOCTH BEca TEJIA B BOJIE
0T 00bEMa NMOTPYKEHHOM B KUIAKOCTh YACTH TeJIa.

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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Pemrenne 3ana4 Ha NpUMEHEHNE 3aKOHA
ApxuMe[a ¥ yCIIOBHS TUTABaHUS TEJL.
KoHcTpynpoBaHue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOJKU U OIIPENCIICHUE €€
IrPy30II0ABEMHOCTH

Hroro no pazugeny

21

Pa3nen 5. PaGora u MomHOCTh. JDHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanunueckas padoTa.
MoIIHOCTB

DKCIEPUMEHTAIHLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThl CHUJIBI TSXKECTH

NP NAJCHUU TeJa U CUJIbI TPEHUS

IIPU PABHOMEPHOM MEPEMEIICHUH Tea

10 TOPU30HTAJILHON IMOBEPXHOCTH.

Pacuér MomiHoCTH, pa3BUBaEMOM IIPH MOIBEME
I10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuét MexaHUYECKOU pabOThI
1 MOIIIHOCTH

http://physics.na

d.ru/physics.htm

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHue npasuia
pPaBHOBECHS pblyara

K 0710Ky. «3010TOC
npaBwio» MmexaHnuku. KI1/]
IIPOCTBHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpezienieHue BRIMTPHIIIA B CHIIC MIPOCTHIX
MEXaHHU3MOB Ha IIpUMEpE phluara, oJABHKHOTO U
HEIOABKHOT'O OJIOKOB, HAKIIOHHOM TIOCKOCTH.
HccnenoBanue ycaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX M MPUCTIOCOOICHHUSX,
HCITOIb3YEMBIX B OBITY M TEXHUKE, a TAaKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIIbHOE JJOKa3aTeILCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH IIPOCTHIX MEXaHH3MOB.
Onpenenenune KII/] HaKITOHHOM TIJIOCKOCTH.

http://physics.nad.ru/physics.htm

https://resh.edu.ru --
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Pemenue 3amau Ha MpuMEHEHHE TpaBUa
paBHOBecHs pbriuara u Ha pacueét KITJ]

5.3 | Mexannueckas 4 MexaHuueckasi SHEpTUsl. DKCHEepUMEHTAILHOE ONPEEIeHIE U3MEHEHUS
SHEpPrus Kunernueckas u KMHETUYECKON U OTEHIIMAJIbHON YHEPTUU TeNa g
NOTEHLIUAJIbHAS YHEPT UL IIPU €r0 CKATHIBAHUU O HAKJIIOHHOM MJIOCKOCTH. 2 >
IMpeBparenue ogHoro Buaa | PopMynupoBaHUE Ha OCHOBE UCCIIEOBAHUS g §
MEXaHUYECKOU dHEPIUU 3aKOHA COXPAHEHUS] MEXaHUYECKON IHEPTHUH. c‘é g
B Ipyroil. 3aKoH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA g z
COXpaHEHUS SHEPTUU COXPaHEHHS YHEPTUH. £ E
B MEXaHHUKE Pemenue 3a1a4 ¢ UCHOIB30BAaHUEM 3aKOHA E_ e
COXpaHCHUSI DHCPTUU e =

Wtoro no pazneny 12

Pe3epBHOe Bpems 3

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME

41
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8 KIJACC
No HaunmenoBanue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUJIBI ICSITEIHLHOCTH O0Yy4aIOMIUXCS 20P
n/m pas3aenoB U TEM 4acoB

y4eOHOro npeameTa

Pa3zgea 1. TemioBble ABJICHUA

1.1 | Ctpoenue u cBoiicTBa

BCIICCTBA

OCHOBHBIE TTOJIOKCHHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJI. ONBITHI,
MOTBEPKIAIOIIHE
OCHOBHBIE TTOJIOKECHHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPHH.

Mogaenu TBEpAOTO, )KUIKOTO
¥ Ta3000pa3HOr0 COCTOSTHUI
BEIIICCTBA.
Kpucrannmueckne n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE MOJ0KCHUI

MOJICKYJIIPHO-KMHETUYECKO U
teopur. CMayuBaHue U

HaOuroieHre 1 MHTEpIpEeTaIns OIBITOB,
CBHUJICTEIILCTBYIOIHUX 00 aTOMHO-MOJIEKY/ISIPHOM
CTPOCHUU BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IUYHBIX BEIIECTB B BOJIC.

Permenue 3a1a4 1o oleHUBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJICKYJI B €IMHUIIC 00bEMa
BEIIECTBRA.

AHanu3 TeKCcTa APEBHUX aTOMUCTOB (HAIIpUMED,
dbparmenrta noamsl Jlykpeuus «O npupoje
BEIIICH») C U3JI0)KEHHNEM 000CHOBAaHUN aTOMHOMN
runoTe3bl (cMbIciioBoe yTeHue). OLeHka
yOeTUTEIIFHOCTH 3THX 000CHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO ABUKCHHUSI, SIBICHUS
muby3un v pazTuIuil MEXXI1y HIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOpPUU CTPOSHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3fInyuil B CTPOCHUU

ra3oB, KUJIKOCTEN U TBEPABIX TEI
C UCIIOJIb30BAHUEM IOJIOKEHUN MOJIEKYJIISIPHO-

I
N

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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KAWUIPHBIE SBJICHMUS. KMHETUYECKON TEOPUU CTPOCHHUSI BELIECTBA.
TeruoBoe pacmupeHue u [IpoBeneHre ONBITOB MO BBIPAIIMBAHUIO
CKaTue KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.
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[IpoBeneHre u 0OBSICHEHHE OMBITOB,
JEMOHCTPUPYIOIIUX KAaWJUISIPHBIC SIBJICHUS U
SIBJICHHE CMa4YnBaHUs.

OOBsICHEHHE POJIH KATWJUTSIPHBIX SIBIICHUM

JUISL TIOCTYTUICHHS BOJBI B OPTaHU3M PACTEHUH.
Hab6nronenue, npoBeneHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, >KHUJIKOCTEH U TBEPBIX TEIL.
OOBsicCHeHHE COXpaHEeHUsT 00bEMa TBEPABIX T,
TEKYUYeCTH >KUJIKOCTH (B TOM UHCIIE, PA3HUIIBI

B TEKYUYECTH JJIsl Pa3HBIX KUJIKOCTEH ),

JIaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIABJICHUS BO3/IyXa OT €ro 00béMa u
HarpeBaHUs WA OXJIAKJICHHS, U UX 00BsICHECHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
AHaJIU3 NPaKTUYECKUX CUTYaAIINH, CBSI3aHHBIX

CO CBOWMCTBaMH T'a30B, )KUAKOCTEN U TBEPIBIX TEII

1.2

TerioBbie MPOLECCH

21

Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHU: TeIUIoNepeiada u
coBepllieHue padoThl. Buibl
TEIJIONEePe1ayuu:

O6ocHOBaHWE TTPaBUJI K3MEPEHHS TEMIIEPATYPHI.
CpaBHEHHUE Pa3IUYHBIX CTIOCOO0OB U3MEPEHUS U
IIKaJT TEMITePaTyPHI.

HaOnronenue u 00bsICHEHHUE OIBITOB,
JIEMOHCTPUPYIONINX U3MEHEHUE BHYTPEHHEN
SHEPIrUU TeJia B pe3ysibTaTe TeIionepeaayu u
pa0OOThI BHEIITHUX CHUJL.

Habmronenne n 00bsICHEHHE ONBITOB,
00CYXXJICHHE TTPAKTUUYECKUX CUTYalIUi,

http://physics.nad.ru/physics.ht
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TEIJIONPOBOIHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonmuuecTBO TEIIOTHI.

VY nenapHas TEIIOEMKOCTh
BenlecTBa. TermrooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenne u
OTBEPJ/ICBAaHUC
KPUCTAJUTMYECKHUX BEIIECTB.
VenpHas TeniaoTa
IJIABJICHUS.
[TapooOpazoBanue u
KoHJIeHcanus. Vcnapenue.
Kumnienune. Y nensHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTb TEMIIEPATYPhI
KHTICHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BnaxHocTs BO3ayXa.
DHeprus TOIIMBA.

VY nenpHas Teniaora
CrOpaHus.

[MpunaIIIBL paObOTHI
TeraoBbIX aBuratenei KI1/]
TEIJIOBOT'O JBUTATEIIA.
TennoBwIe ABUTATSIIA U

JTEMOHCTPUPYIOIINX PA3THIHBIC BUIBI
TEIUIONePEAaUn: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3ITYUCHHE.

HccnenoBanue siBIEHUS TEIUIOOOMEHA

IPU CMEIIUBAHUM XOJIOJHON U rOPAYEN BOIBI.
HaOiroieHre ycTaHOBJICHHS TETUIOBOTO
PaBHOBECHS MEXKTy TOpsSTUEH U XOJIOIHON BOJIOH.
Omnpenenenue (M3MEPEHNUE) KOJIMYECTBA
TETIOTHI, MOJYYESHHOTO BOJOH MPH TEITIOOOMEHE
C HarpeThIM METAJUTMUCCKUM ITUITHHIPOM.
Onpenenenue (M3MepeHne) yaeabHON
TEIIOEMKOCTH BEIIIECTBA.

Pemenue 3a7a4, CBSI3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIJIOTHI M TETNIOEMKOCTH

IPU TETIIO0OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETNIOBBIX CBOMCTB BELIECTB U
MaTepHalioB, HAIIPUMED, B LEIAX
DHEPTroCcOePEKEHUS : TCIIIOU3 OIS,
sHEprocOeperaromue KpoIIiu,
TEPMOAKKYMYJISATOPHI U T. 1.

HaGmronenue siBieHuii ncrapeHus u
KOHJICHCAITUH.

HccnenoBanue mpoiiecca ucrnapeHus
Pa3IUYHBIX JKUIKOCTEM.

OOpbsicHEeHUE SIBICHUI HUCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3aIIMTa OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUS U
NPEBpALLEHUs] SHEPTUU
B TEIUJIOBBIX ITPOIIECCAX

MOJIEKYJIIPHOTO YUEHHUSI.
Habmronenne n o0bsiCHEHHE MTpoliecca KUIIEHMS,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATyPHI
KUTICHUS OT JaBJICHUS.

Omnpenenenue (U3MEpPEHNE) OTHOCUTEIIHHOM
BJI&KHOCTH BO3yXa.

Habmroaenue mporiecca miaBiIeHHs
KPUCTAJUTMYECKOTO BEI[ECTBA, HATIPUMED, JIbJA.
CpaBHEHHE TIPOIIECCOB TUIABIICHUS
KPUCTAJUTMYECKUX TEJ M Pa3MATICHUS

NIpU HArpEBaHUHU aMOP(HBIX TEJ.

Omnpexaenenue (M3MEpPEHNE) yACIHHOU TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemenue 3a7a4, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaauy MPH TUTABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJICHCAIUH.
AHanIu3 CUTyanuii MpakTUYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTBIX
MaTepHaJIOB, COJIEBas TPEIKa U JP.

AHanu3 paboThl U 00BSICHEHHE MPUHIIUIA
JIEHUCTBUS TEIIOBOTO JIBUTATEIS.

BrrarciieHre KomdecTBa TeIIoTHI,
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BBIJICJISIFOLETOCS IIPY CTOPAHUU PA3IUYHbBIX
BUA0B ToruinBa, U KIIJI aeurarens.
OO0cyxIeHHE SKOJOTMUYECKUX MOCIEICTBUI
WCIIOJIb30BAaHUS IBUTATENIEW BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIUMN

Hroro no pazgeny

28

Pa3nen 2. JnekTpuyeckue u

MATrHUTHBIC SAIBJICHUA

2.1 | DnexTpudeckue
3apsiabl.
3apsbKeHHBIE Tena U

nx BSaHMO}IGﬁCTBHH

7

DIIeKTpU3aLus TE.

JIBa pona 3JIeKTpUIECKUX
3apsAnoB. Bzaumoperncteue
3apsIKEHHBIX TeJl.

3akon Kynona (3aBUCHUMOCTb
CUJIBI B3aMMOJIEVCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEXTY TEJIaMu ).
DIEKTPUUECKOE TOJIE.
Hanpsx€éHHOCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIMI cCynepno3unuu
AIEKTPUUECKUX TOJIEH

(Ha Ka4eCTBEHHOM YpPOBHE).
Hocurenu snextpruecknx
3apsiIOB. DIEMEHTapHBII
AIEKTPUYECKUH 3apsii.
CtpoeHue aToma.
[IpoBogHMKM 1

HaOGironeHne v mpoBeICHUE OIIBITOB

10 3JICKTPU3AIMH TEJI TIPU CONPUKOCHOBEHUH U
MHIYKIUEH.

HaOmronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOUMEHHO M Pa3HOMMEHHO 3apSKCHHBIX TEJI.

OOBsIcHEeHNE IMpUHIOHAIIA I[GﬁCTBHfI 9JICKTPOCKOIIA.

OOBsiCHEHHE SBICHUHN DJICKTPU3AIUH

MIPY COMTPUKOCHOBEHUH TEJ U MHIYKIUEH
C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIEKTPUYECKUX 3aPsi/I0B B BEIICCTRE.
Pacno3naBaHue 1 00bICHEHHE SIBICHUN
AJIEKTPU3ALMHU B IIOBCETHEBHOM XKU3HM.
Habnronenue u 00bsICHEHHUE OIBITOB,
WUTIOCTPUPYIOMINX 3aKOH COXPAaHCHUS
AJIEKTPUUYECKOTO 3apsiaa.

HaOmtoeHre onpITOB 110 MOASIUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUYECKOTO TTOJIA.
HccnenoBanue AEWCTBUS IEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U TUAICKTPUKH

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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JTASIICKTPUKHU. 3aKOH
COXpaHEHMS DIEKTPUUECKOTO
3apsaa

2.2

ITocTossHHBIN
BJIEKTPUYECKUHN TOK

20

DIIEKTPUUYECKUN TOK.
YcnoBus CylecTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
NcToyHukm MoCcTOSTHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TeroBOE, XUMUYECKOE,
MAarHuTHOE).
DNEKTPUYECKUN TOK

B KUJKOCTSX U raszax.
DneKTpuyecKas Lellb.
Cuna Toka. DJIeKTPUYECKOe
HaIpsKEHUE.
ComnpoTtuBieHue
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BEUIECTBA.
3akon OMa i1 y4acTka
uenu. [locienoBarenpsHoe 1
napauielIbHOE COEUHEHNE
MPOBOJIHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoyis—JIeHna.
DJIEKTPUYECKUE LIETTH U

Hab6ntonenue pa3inuHbIX BUOB JEUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITHX
BUJIOB JICICTBUS B IOBCEIHEBHOW JKU3HMU.
Habmronenne BO3HUKHOBEHUS Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOr0 TOKA B AKHUJKOCTH

COopka 1 UCIIBITAHUE AICKTPUICCKON LIEeTTH
MOCTOSIHHOTO TOKa.

N3mMepeHne cuiibl TOKa aMIIEpMETPOM.
H3mepeHue 3J1eKTPUIEeCKOr0 HaMpsKEHUS
BOJIbTMETPOM.

[IpoBenenue u 00BSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IUIOMA1 TOTIEPEYHOr0 CEUCHUS
U Marepuarna.

HccenenoBanue 3aBUCMMOCTH CUJIbI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOD,

OT CONIPOTHUBJIEHHUSI PE3UCTOPA U HATIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiIa CJIOKEHUS HANPSIKECHUAN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJisi CUIIBI TOKA

IIPY MapaJJIEIbHOM COEIMHEHUH PE3UCTOPOB.

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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noTpedouTenu
3JIEKTPUYECKOU DHEPIUU
B ObITy. KopoTkoe
3aMbIKaHHE

AHau3 CUTyalMi MOCIEI0BATENBLHOTO U
MapayIeIbHOr0 COEIMHEHUS IPOBOJIHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenne 3aga4 ¢ ucnosp3oBaHueM 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MPU MOCIIEI0BATEIHOM U
MapajieIbHOM COCAMHEHUU MTPOBOIHUKOB.
Onpenenenue paboThl IEKTPUUYECKOTO TOKaA,
MIPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpezneneHne MOIHOCTH 3JEKTPUYECKOTO TOKa,
BBIJICJISIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HanpsKeHUs Ha Hel. OmnpeneneHue
KII/l narpeBarers.

HccnenoBanue npeoOdpa3zoBaHus YHEPTUU

IIPU NOJIBbEME IPy3a JIEKTPOJBUTATEIIEM.
OOBbsicHEeHHE YCTPOWMCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHLNIA AEHUCTBUS [UIABKUX ITPEIOXPAHUTEIICH.
Pewenue 3a1a4 ¢ HCIOJIB30BAHMEM 3aKOHA
Jxoyna—Jlenua

2.3

MarHuTHBIC SIBICHUS

ITocTostHHBIC MAarHUTHI.
BzaumoneiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe€ 1oJje.
MarnauTtHoe 1mojae 3eMJIn

HMccneqoBanue MarHMTHOTO B3aUMOICHCTBUS
MMOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJISt TOCTOSTHHBIX
MAarHUTOB MPHU UX O0BEIMHEHUH U Pa3/ICIICHIH.
HMccaenqoBanne MarHUTHOTO B3aUMOJICHCTBUS
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Y €0 3HA4YCHHUE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarauTHOE T0JIe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TEXHUKE. JlenicTBHE
MAarHUTHOTO TOJIs

Ha MIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEIH
MTOCTOSIHHOTO TOKa.
Hcnonws3oBanue
3JIEKTPOJIBUTATENCH

B TEXHUUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHuTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX 00bETMHEHUU U Pa3/ICICHUU.
[IpoBeneHnE ONBITOB MO BU3YATU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHnue siBieHU HAMarHW4MBaHUsI BEUIECTBA.
HccnenoBanue eUCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbH CHUJIbl B3aUMOJICCTBUS KATyIIKU

C TOKOM M MarHuTa OT CUJIbI U HaIIPaBJICHUS TOKa
B KaTyIIKeE.

AHau3 CUTyaIui MPakKTUYECKOTO MPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAaX, MPOMBIIICHHOCTU, MEJUIINHE).
N3yuyeHune neicTBUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune AeUCTBUS 3NEKTPOABUTATENSA.
N3mepenune KII/I amexkTpoaBuratenbHOM
YCTAaHOBKH.

Pacrio3HaBanue v aHaau3 pa3IMYHbIX
MIPUMEHEHHM JIEKTPOABUTATENEH

(TpaHCTIOPT, OBITOBBIE YCTPOMCTBA U . )

http://physics.nad.ru/physics.htm - https://resh.edu.ru -

2.4

DNeKTpOMarHuTHast
WHTYKIIHS

Onbitel @apajes. SBneHue
AIEKTPOMATHUTHOM
naaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop.

OmneBITH 11O HCCJICAOBAaHHNIO SABJICHUA
BHGKTpOMaFHPITHOﬁ HMHAYKIOHUH: UCCIICTOBAHUC
W3MEHCHUMN 3HAUCHUS U HaIlpaBJICHUA
HMHAYKIMUOHHOI'O TOKa

http://physic
s.nad.ru/phy

sics.htm -
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CnocoObl osTy4yeHus
3JIEKTPUYECKOUN JHEPTUM.

DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMbBIX
WUCTOYHUKAX DHEPTUU
Uroro no paznemny 37
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KUIIACC
No HaunmenoBanue KomnuectBo | IIporpammuoe conepkanue | OCHOBHBIE BUABI JeATeIbHOCTU oOydaromuxcs | JOP
n/m pas3aenoB U TEM 4acoB

y4eOHOro npeameTa

Pa3zgea 1. Mexanuueckue siBJCHUSA

1.1

MexaHudeckoe
JIBI)KEHUE U CIIOCOOBI
€ro OIUCaHUs

10

MexaHnyecKkoe IBUKEHHUE.
MarepuanbHas TOUKA.
Cucrema otcuéra.
OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBIKCHHS.
PaBHOMEpHOE
MPSIMOJIMHENHOE JBH)KEHUE.
HepaBroMepHOE
MPSIMOJIMHENHOE JBH)KEHUE.
Cpennsisi 1 MTHOBEHHAs
CKOpOCTH TeJja Ipu
HEPAaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE IBUYKCHUE.
CBoOonHOE TaicHue.
Omnpitel [anumnes.
PaBHOMEpHOE IBHXKEHME

10 OKPY>KHOCTH.

[Iepron u yactoTa
obpamienus. JInaelHas u
YTJIOBasi CKOPOCTH.

AHanu3 1 00CYXXJICHHE Pa3IMYHbIX IPUMEPOB
MEXaHUYECKOTO JIBUKCHUS.

OO0cyxIeHre TpaHull TPUMEHUMOCTH MOJICIIH
«MaTepHuabHas TOUKa.

Onucanre MEXaHMYECKOTO JIBHXKCHUS
pas3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmonenne MexaHU4eCcKOro ABMKCHHS Tella
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO € TeJa OTHOCUTEIIbHO Pa3HbIX
TEJI OTCUETA.

Ananu3 tekcta ["anuiest 00 OTHOCUTENBHOCTH
JBUKEHMSI; BBITIOJTHEHUE 3a1aHUM IO TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpezneneHue cpeaHed CKOPOCTH CKOJIbKEHUS
Opycka WiIH ABYKCHHS IIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHrEe CrIoco00B

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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lenTpocTpemurensHoe
yCKOpeHUe

npUOIMKEHHOTO ONPEETICHHS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTH
AIIEKTPUYECKOr0 aBTOMOOMIIA U T. I1.).
Ornpenenenue nyTH, TPOMAEHHOTO 3a JaHHbBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JIBUKECHUS OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JEUCTBUS TPUOOPOB, U3MEPSAIOIINX CKOPOCTh
(ciuIOMETpOB).

Beluncienue 1yt u CKOpoCTH IpU
PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU
Tena.

OmnpezneneHue NpoOWIEHHOTO YT U YCKOPEHUS
JBMKEHUS Tela 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JBUOKEHUS Tejla OT BPEMEHHU.

IIposepka cunome3svl. eciu

npU pasHOyCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCU NYMU OMHOCAMCSL
KaK ps10 He4EMHBIX Yuces, mo
CoOOmeemcmeyouwue nPoMeHCymKu pemeHu
0OUHAKOBYI.
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Ornpenenenne yCKOpEeHUs Tela

MIPU PAaBHOYCKOPEHHOM JIBHYKCHUU

10 HAKIIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThI 0OpaIICHUS
TeJa MO OKPY>KHOCTH.

OmnpezaeneHue CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHMSI TeJIa TI0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpeiesieHe
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JABMKEHHUS PA3TUIHBIX BUJIOB.
Pacno3naBanue u npuOIMmKEHHOE ONMKMCaHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKEHUS
B IIPUPOJI€ U TEXHHUKE (Ha mpuMepax cBOOOIHO
NaJAOINX TEN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JP.)

1.2

B3aumonerictsue ten

20

[Tepseblii 3akoH HeroTOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akon HproToHA.
[IpyHIMI cynepno3uuuu
CHUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUa
TPEHHUSI IOKOS, TPYTUE BUJIbI
TPEHUSL.

Cuna TSXeCTH U 3aKOH
BCEMUPHOIO TSITOTCHUS.

HaGnronenue u 00CyXIeHUE OTBITOB

C IBMKCHUEM TeJla TIPU YMEHBIIICHUY BIUSHUS
JIPYTUX TEJl, MPEMATCTBYIONINX JIBUKEHUIO.
AHanu3 Tekcta ["anuies ¢ onucanuemM
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAOIIETO 3aKOH HHEPITUH;
BBHITIOJTHEHUE 33JIAaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXaeHne BO3MOKHOCTH BBITOJHEHUS
3aKOHA WHEPIIMH B Pa3]IMUHBIX CHCTEMax
OTCUETA.

HaOmronenue u 00CyXIeHrne MEXaHUIECKUX

http://physics.nad.ru/physics.htm -

https://resh.edu.ru -
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YckopeHne cBOOOTHOTO
najeHus. J|puxeHue njaiaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasA CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBI.
LenTp TsoxecTn

SIBIICHUM, TIPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBYKEHUU OTHOCUTEITHHO
KaOuHeTa (PU3UKH.

JlencTBus ¢ BEKTOpaMu CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CIIOKCHHIO U BRIYUTAHUIO
BEKTOPOB.

HabGntonenue u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD YCKOPCHUS
Tea OT MPWJIOKCHHOW K HEMY CHJIBI K MacChl
Tena.

AHanu3 u 00bsICHEHUE SBJICHUIM

C UCIIOJIb30BaHMEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAaHUEM BTOPOTO
3akoHa HpI0TOHA M MpaBuiia CIOKEHUS CHIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPbIX HAOIIOAAI0TCS
ynpyrue aedopManun, 1 uX 00bsICHEHHE

C MCTIOJIb30BaHMEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ UCNIOIB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHUITBI TPEHUS

CKOJIBKCHH:A OT CHUJIbl HOPMAJIIbHOI'O JaBJICHUA.

OOcyxaeHne pe3yabTaToB UCCISOBAHMS.
Omnpenenenue kodpdurmenTa TpeHus
CKOJIB)KCHHS.

W3mepenne cuitbl TPEHUS TIOKOS.
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Pemenue 3a1a4 ¢ uCnosb30BaHUEM (POPMYJIIbI
JUISL CUJIBI TPEHUSI CKOJIBKEHUSL.

AHanu3 IBUKEHUS TEJ TOJIBKO MOJ AEHCTBUEM
CHJIBI TSIKECTH — CBOOOJIHOTO NaJCHUS.
OOBbsicCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CcBOOOJHOTO MaJIEHUs OT MaccChl Tea.

OrneHka BeIMYUHBI CUIIBI TATOTEHHUS,
JEUCTBYIOLLIEN MEXKAY ABYMs TeJIaMU

(111 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOCCHBIX Tell

1o/ ICHCTBUEM CHUJIBI TATOTEHUS

(c UCIIOIB30BAHUEM JOTIOTHUTEIBHBIX
MCTOYHUKOB UH(OPMAIIUN).

Pemrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYIIBI

JUIS1 pacy€Ta CUIIbI TSHKECTH.

AHanu3 OpUTHHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHMS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

Habmronenne u 06CyXI€HHE ONBITOB

10 U3MEHEHMIO Beca TeJla IIPU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycioBrii BO3HUKHOBEHHUS! HEBECOMOCTH
U IIEPETPY3KHU.

Pemenne 3ana4 Ha onpeieneHue Beca tena

B PA3JIMYHBIX YCIOBUSAX.
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AHanu3 cuil, IEUCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS Ha OIMOPE.
OrnpenenieHne UEHTPA TSHKECTU PAa3TUYHBIX TEN

1.3.

3aKOHBI COXpPaHEHUS

10

Nmnynsc Tena. 3menenue
uMITyJIbca. UMIybe CUTTBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBIKCHHUE.

Mexanuueckast pabota u
MOIITHOCTh. PaboTa cui
TSDKECTH, YIIPYTOCTH,
TpeHusi. CBA3b SHEPTHUH U
pab6ortel. [loTeHnmansHas
SHEPrus Tena, HOIHITOro
HaJl IOBEPXHOCTHIO 3EMJIU.
[loreHumanbHas 3HEPrUs
C)KAaTOM MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX Mepe/iady UMITYJIbCa

MIPU B3aUMOJICCTBUU TN, 3aKOH COXPaHEHUS
UMITYJIbCa TIPU a0COIFOTHO YIIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEIl.

AHanu3 CUTyaIui B OKpYKaroIieH sKu3HH

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

PacriozHaBanue sIBIEHUS PEAKTUBHOTO
JBUKEHUS B IPUPOJE U TEXHUKE.
[TpuMmeHeHue 3aK0Ha COXpaHEHUS UMITYJIbCa
JUTs pacuéTa pe3yIbTaTOB B3aUMOJICHCTBUS TET
(Ha mpuMepax HeyInpyroro B3auMoOIeHCTBHUA,
yIPYTroro HEHTPATBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUKHO).

Pelrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHHs UMITYJIbCA.

Omnpenenenue pabOThI CUIIBI YIPYTOCTH

IpH NOoABbEME Ipy3a C UCMIOIb30BAaHUEM
HETOJIBIDKHOTO U TOJBIYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne NoTeHIMAIIBHOW SHEPTHUH YIIPYTO
ne(opMUpOBaHHON MTPY>KUHBI.

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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M3MepeHne KUHETUYECKON DHEPTUHU Tella

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNEPUMEHTATIBbHOE CPABHEHUE U3MEHEHUS
MOTCHUIUAIBHON U KHHETUYECKOW IHEPrUi Tela
IIPU IBUKEHUU 10 HAKIIOHHOM TIOCKOCTH.
DKCNepUMEHTaIbHas IPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

Py CBOOOTHOM TMaJICHUH.

[IpumeHeHne 3ak0OHa COXPaHEHUS
MEXAaHUYECKON DHEPTUM ISl pacyéra

HOTCHHH&HBHOﬁ 1 KUHETUYECKOM 3Hepr1/11>1 TCia.

Pemienue 3aJad ¢ UCII0OJIb30BAaHHCM 3aKOHa
COXpPaHCHUA MEXaHUYECKOU OHCPIUHU

Uroro no pazneny

40

Pa3nen 2. MexaHu4YecKHe KO

JI€0AHUSA U BOJHBI

2.1

Mexaanueckue
KoJIcOaHus

7

KonebarenprHo€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUIUTY/1a.
MaremaThdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpaienue 3Heprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BreIHyX1eHHbBIE KOJIeOaHMS.
Pe3onanc

HaOmronenue kosie0anmii o1 JeiCTBUEM CHJT
TSOKECTH U YIIPYTOCTU U OOHAPYKCHHE
MO00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 xojebaHuil rpy3a Ha HUTH 1

Ha nipykuHe. OnpeeeHne 4acTOThI
KoJIeOaHU MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHHUKOB.

HaoOmonenue n oObsICHEHHNE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOJIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH I'py3a

OT JUIMHBI HUTH.

http://physics.nad.ru/physics.htm -
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[IpoBepka HE3aBUCUMOCTHU NIEpUOAa KoJIeOaHui
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChI Tpy3a.
Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHUO/Ia
KoJIeOaHUI MPYKUHHOTO MasiTHIUKA OT MacChl
rpy3a 1 KECTKOCTU MPYKUHBIL.

[IpuMeHeHne MaTeMaTHIeCKOro U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH ISl ONMCAHUS
KOJICOAHUI B OKPYKAIOIIEM MUDE.

Pemenne 3amay, CBI3aHHBIX C BHIYUCIICHUEM
WJIM OLIEHKOM 4acTOThI (TIeproja) KojaeoaHui
Hsmepenue yckopenus c60600H020 nadeHus.

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MornepeyHble BOJHbI. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHn4eCKre BOJIHBI

B TBEPIOM TENE,
CEMICMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa U
BbIcOTa TOHA. OTpakeHHE
3Byka. MudpasByk u

YIIBTPa3BYK

OOnHapy:KeHHe 1 aHaJIN3 BOJIHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

Habmronenue pacnpocTpaHeHus Mpoa0IbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpoie (3BYK, BOJIHBI Ha BOJIE).
Bbluncnenue JiIMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs! 3BYKOBBIX BOJIH.
DKCNEPUMEHTAIIBHOE OINPEEICHUE TPAHUIL]
YaCTOTBI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHMUIA.
Ha6ntoneHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOThI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HabGntonenue u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCa.

http://physics.nad.ru/physics.htm -

https://resh.edu.ru -

5

©



denepanbHas pabouas nmporpamma | dusuka. 7—9 kinaccel (0a30BbIH ypOBEHB)

AHanu3 OPUTrHHAIBHOTO TEKCTA, MOCBSIIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WU YJIBTPa3BYyKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIp.); BHITIOJHEHHUE 3aJaHUN

M0 TEKCTY (CMBICTIOBOE YTCHUE)

Hroro no pazgeny

15

Pa3nen 3. D1eKTPOMATHUTHOE M0J1e U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHMuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxxaeHui, 000CHOBBIBAIOITUX
1oJIE U DNIEeKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b dJIEKTPUUECKOTO U MAarHUTHOTO
3JIEKTPOMATHUTHBIC CaoiicTBa TTOJICH.

BOJTHBI 3JEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE U3yUYE€HHE CBOWCTB
[IIkaJia >I€KTPOMArHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC ,
BOJIH. Mcrions3oBanue C TIOMOIIbIO MOOMJIBHOTO TeNlepoHa). E
AIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB E
IUISl COTOBOM CBSI3H. YeJI0BEUYECKOI0 OPraHu3Ma. g
DJEKTPOMATrHUTHAS TIPMPO/A | AHAIH3 TEKCTOB, OIMCHIBAIONINX [IPOSIBICHUS | &
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJE: =
BonHoBbIE CBOMCTBA CBETA | )KMBBIC OPTraHU3MBI, H3ITyYCHUS] HEOCCHBIX TEIl g
(CMBICIIOBOE UTEHUE). §
Pacno3HaBaHue U aHAIU3 Pa3IMYHbBIX %
MPUMEHEHHH 3JIEKTPOMAarHUTHBIX BOJIH §
B TEXHUKE. g
N3ydeHune BOJHOBBIX CBOMCTB CBETA. Z
Pemrenne 3amad ¢ ucnosib3oBaHueM (popmyn 2
JUISl CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, ITTUHBI %:
BOJIHBI U YACTOTHI CBETA k=
Uroro mo pazaemy 6
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Pa3gea 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacrpoCTpaHEeHUs
CcBETa

JlyueBas Mozeins cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. I[lonHoe
BHYTPEHHEE OTPAKECHHE
ceera. Mcronb3zoBaHue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJAX

Hab6ntoeHue onbITOB, IEMOHCTPUPYIOLTUX
SIBJICHUE MPSIMOJIMHEHHOTO pacTipOCTPaHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALIUS C UCTIOIb30BAaHUEM
MOHSITUS CBETOBOTO JTyya.

OOBsiICHEHHE W MOJICTTUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHU .

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
CBETOBOIO JIy4a OT yIJia MaJcHusI.

N3yueHne cBOMCTB M300paKEHUS B TIIOCKOM
3epKaje.

HaOmronenue u 00bsICHEHUE ONIBITOB

10 MOJYYCHHIO U300paXEHNU B BOTHYTOM U
BBITTYKJIOM 3epkanax. HaGmronenue u
00BSICHEHHE OTBITOB I10 MPEIOMIICHUIO CBETA
Ha TPAHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEIOMJICHHS OT yIJja MaJleHUsl CBETOBOTO Jyda
Ha TPaHUIIE «BO3TYX—CTEKIION.
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MPEIOMJICHHS CBETa B MOBCEIHEBHOM KU3HMU.
AHann3 1 00bSICHEHHE SABJIEHHUSA OIITHYECKOTO
MHpaxKa.

Pemrenune 3aga4d ¢ MConb30BaHUEM 3aKOHOB
OTPKECHUS U TIPEJIOMIICHHUS CBETA

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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4.2 | JIuH3BI 1 ONTHYECKHE 6 JIunza. Xon nyyedt B nunH3e. | [loayueHue n3o0pakeHUi ¢ MOMOILBIO
npuoOopbI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
doTtoamnmapara, Mukpockona | Onpezenenue GOKYCHOIO pacCCTOSHUS U £
u Teneckomna. I'na3 kak ONTHYECKOU CHIIBI COOMPAIOLIEH JTNH3BI. g
OITHYECKast CUCTEMA. AHanu3 yCTpOWCTBA U NMPUHIIUIIA JEUCTBUS g
bauzopykocTts 1 HEKOTOPBIX ONTHYECKUX MPUOOPOB: § .
JaTbHO30PKOCTh doToamnmnapaTa, MUKPOCKOIIA, TEJIECKOTA. g E
M3y4yenune Moienu ria3a Kak ONTHYECKOU 873
CUCTEMbI. AHAIN3 SIBJICHUI OJIU30PYKOCTH 2 %
U TaJIbHO30PKOCTH, MPUHIUIIA ACHCTBUS % 2
OYKOB EE
4.3 | Paznoxenue 0enoro 3 PasnoxxeHue 0enoro ceera Hab6mronenue pasznoxenus 60eaoro cera
CBETa B CIIEKTP B crieKTp. OnbITel HEIOTOHA. | B CIIEKT.
CrnoxkeHne CreKTpaaIbHbIX Habmonenne u 00bICHEHHE ONBITOB
1BeToB. Jlucnepcus cBeTa 10 TTOJIYYEHHIO O€JIOr0 CBETa MPHU CI0KEHUU § .
CBETa Pa3HbIX IIBETOB. "é g
[IpoBenenue u 0ObSICHEHUE ONBITOB 8.3
M0 BOCIIPHUSITHIO I[BETA MTPEAMETOB MPU UX 2E %
HAOJIIOICHUH YePe3 IIBETOBBIC (QUITBTPHI § g ?"i
(LIBETHBIE OYKH) EZE
Hroro no pasneny 15
Pa3nen 5. KBanToBbIe iBJIeHUS
5.1 | Ucyckanue u 4 Omnwitel Pezepdopna u Oo6cyxnenue 1ienu onbiToB Pezepdopaa

IIOTJIOMCHUEC CBCTA
aTOMOM

I1aHCTapHas MOJICIIb aTOMaA.

Mogaens atoma bopa.
Hcnyckanue u nornomeHue

I10 UCCIICAOBaAHHUIO aTOMOB, BBIJIBUXKCHHC
THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTaXx OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIoJIaracMoro CTpoCHHuA
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cBera aToMOM. KBaHTEI.
JIuHelyaTeie ClIEKTPBI

aTOMOB, (hOPMYJIUPOBAHKE BHIBOJOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxaeHre NpoOTUBOPEUNH TUTAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cTanoHapHbIX OpOUTAX IIEKTPOHOB.
Habutonenne CriiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3JIMYHbIX BEIIECTB.
OObsicHeHNE IMHEWYATBIX CIIEKTPOB U3ITYUECHHUS

http://physics
.nad.ru/physi
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5.2

Ctpoenne aTOMHOTO
spa

PannoaktuBHOCTE. Anb(ha-,
Oeta- U TaMMa-U3TyYeHUSI.
CTtpoeHue aTOMHOTO si/1pa.
Hykmonnas Mmozens
aToOMHOTO sipa. M30Tombl.
PaagnoakTuBHBIE
npespauienus. [lepuon
HOJTypacmaaa aTOMHBIX SIep

OO0cyxIeHre BO3MOKHBIX TUIIOTE3 O MOEIISIX
CTpPOCHHUA sipa.

Omnpenenenue cocrana siaep 1o 3aJJaHHbIM
MacCOBBIM M 3aps0BbIM YUCIIAM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa sA1pa U €ro
MOJIOKEHHUS B IEPUOJINYECKON CUCTEME

P 0-PaJMOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-HACTHUIIL 110 TOTOBBIM
dboTorpadusim.

OO6Hapy:KeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €T
WHTEHCHUBHOCTH.

Amnanmu3 OMoI0rnuecKnX N3MEHEHUH,
MPOUCXOJAIINX MO ACHCTBUEM
pPaaMOaKTUBHBIX U3TyUYECHHI.
Hcnonb3oBaHue paguoaKTUBHBIX U31yYEHUM
B MEIUIIMHE

http://physics.nad.ru/physics.htm - https://resh.edu.ru -
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5.3

S nepHbie peakunu

S nepHble peakunu. 3aKOHbI
COXpaHEHHUs 3apsA0BOTO U
MacCOBOT'0 YHUCEIL. DHEPTHS
CBSI3U aTOMHBIX si7iep. CBs3b
Maccel ¥ dHepruu. Peakiuu
CHHTE3a U JICJIEHUS Sep.
Ncrounuku sueprun CostHIa
v 3BE31. AnepHas
SHEpreTuka. Jlencreus
PaaOaKTUBHBIX U3JTYYEHUN
Ha KUBBIE OPTraHU3MBI

Pemenue 3a1a4 ¢ UCIIOIB30BaHUEM 3aKOHOB
COXPAHEHUs MAaCCOBBIX U 3apPsIIOBBIX YHUCEI
Ha OIIpeJIeJICHUE PE3YJIbTATOB SIEPHBIX
pEaKLMI; aHAJIN3 BO3MOXKHOCTHU WU
HEBO3MOXHOCTH SIICPHOU pEaKIIUU.

OneHKa SHEPTrUU CBSI3H JIEP C UCIIOIB30BAHUEM
dbopmMyIbl DUHIITEHHA.

OO6cyxaeHue MepcueKTUB UCTI0Ib30BaAHUS
YIPaBIIIEMOI0 TEPMOSIIEPHOTO CUHTE3A.
OO6cyxaeHre MPEUMYIIECTB U IKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C SIIEPHOM SHEPreTUKOM

http://physics.nad.ru/physics.htm -
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IToBTOPUTEIBLHO-0000 A0 MOTYJIb

[ToBTOpeHue n
00001IeHNEe

coJiep KaHus Kypca
busuku 3a 7-9 Kimaccel

9

Cucremaruzanus u
0000111eHNEe TTPEIMETHOTO
CoJiep KaHMs U OIbITa
NeSITETHHOCTH,
pruoOpEeTEHHOTO

IIpH U3YYEHUH BCETO Kypca
(U3UKH OCHOBHOT'O 00IIIETO
o0pa3oBaHUs.

[logroToBKka K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy Mo HU3HKE

TUIS1 OOYJarOIUXCs,
BBIOPABIINX 3TOT y4eOHBIN
peaIMeT

BrimosineHre yueOHbIX 3a/JaHuM, TPEOYIOMMX
JEMOHCTpAld KOMIIETEHTHOCTEN,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS MMOTYyYECHHBIX 3HAHUU

JUTSI HAYYHOTO OOBSICHEHUS (DPU3HUECKIX
SABJICHUN B OKPYXKaIOLIEH IPUPOJE,

B IIOBCEJIHEBHOW KU3HU U BBISBICHUS
(bU3HYECKIX OCHOB PsiJila COBPEMEHHBIX
TEXHOJIOT UM,

— MNPUMEHEHUS OCBOECHHBIX
DKCIEPUMEHTAJIbHBIX YMEHUN

JUIs1 UccreoBaHusl (GU3NYECKUX SBJICHUI,
B TOM YHCJIE JIJI1 IPOBEPKU THIIOTES
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Y BBISBIICHUS 3aKOHOMEPHOCTEN.

Pemenne pacu€THbBIX 3a7a4, B TOM YHCJIE
IpEeANnoiarailluX UCI0Ib30BaHne (PUIUUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUNU
pa3IMYHbIX pa3/IesoB Kypca PU3UKH.
BrinosiHeHUE U 3a1IUTa TPYHIIOBBIX UIU
VH]JIUBUYaJIbHBIX IPOEKTOB, CBSI3aHHBIX

C coJiep>KaHueM Kypca (HU3UKH

Uroro no paznemny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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