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IosicHuTeIbHAA 3aIMCKA

IIporpamma mo ¢u3NKe Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa30BaHUs COCTABIEHAa HA OCHOBE
MOJIOKEHHUI U TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUSI Ha 0a30BOM YPOBHE OCHOBHOM 00pa3zoBaTeIbHOM
nporpammsl, npeacrasieHHbix B @I'OC 000, a takxe ¢ yuétoM denepanbHoil paboueil mporpamMmmbl
BOCIHMTAHUS U KOHLEINH [TPEToIaBaHusl yueOHOTO npenameTa «Dusukay.

Copepxanue mporpamMMbl 10 (U3MKE HamNpaBieHO Ha (OPMUPOBAHHME E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYalOIIMXCS ¥ OPraHM3alui0 M3y4eHUs (HU3UKH Ha JEATeIbHOCTHOH OcHOBe. B
nporpamMme 1o (U3MKEe YUUTBHIBAIOTCS BO3MOXXHOCTH YU4E€OHOTO MpEIMETa B peann3anud TpeOOoBaHMA
OI'OC OO0 K nmiIaHUPYEMBIM JMYHOCTHBIM M METAIllpeIMETHBIM pe3ysbTaTaM OOY4eHHs, a TaKkKe
MEXIIPEIMETHBIE CBS3H €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEJAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl.

OO0mas xapakrepucTuka yued0Horo npeamera «®usnka»

®u3nka SBISETCS CHUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOILIECCOB W SIBJICHUM, HM3y4aeMbIX XUMUEH,
Oouonorueit, actpoHoMuedl M (¢uznueckoil reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MpeAoCcTaBiIsieT HauboJsee sicHble 00pa3ibl MPUMEHEHNS HayYHOTO METoJa MO3HaHuS,
TO €CTh CIoco0a MOJIy4YEeHUs JOCTOBEPHBIX 3HAHUM O MHpeE.

OpHa U3 T71aBHBIX 3a/1a4 (PU3MUECKOT0 00pa30BaHus B CTPYKTYype o01iero oopa3oBaHusl COCTOUT
B (popMHpOBaHNM €CTECTBEHHO-HAyYHOU IrPaMOTHOCTH U MHTEpEca K HayKe y 00y4Jaroluxcsl.
esn n3yvyenusi yueOHoro npeamera «Ousuka»

Henu n3yuenus GU3NKU Ha YpOBHE OCHOBHOTO OOIIIEr0o 00pa3oBaHUs OMpPEAeIeHbI B KOHIETITUN
npenojaBaHusi yueOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX Opranuszanusx Poccuiickoit
denepanun, peaTu3yOIIMX OCHOBHBIE 00IIe00pa30BaTebHbBIE MPOTPAMMBI.

Henu uzydyenus Gpusmku:

— npuoOpeTeHne HHTepeca U CTpeMIIEHUs O0yJaroIINXCsl K HAyYHOMY U3YYEHHUIO TPUPO/IBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pPa3BUTHE NPEACTABICHUIN O HAYYHOM METOJI€ TO3HAHUA U (POpMUPOBaHUE

— HCCIIEI0BATENBCKOrO OTHOILIEHUS K OKPY/KAIOIIUM SIBJICHUSM;

— (opMupOBaHHE HAYYHOTO MUPOBO33PEHMS KaK Pe3yJIbTaTa U3y4E€HHUsS] OCHOB

— CTpPOEHHUs MaTepUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

— (opMupoBaHHE MPEJCTABICHUI O PO (DU3UKU TSl pa3BUTHSL IPYTUX

— ©CTECTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHIA;

— pPa3BUTHE NPEACTaBICHUH O BO3MOXKHBIX cepax Oynyiel npopeccnoHaabHON

— JeATeNbHOCTH, CBSI3aHHOH ¢ (PU3MKOMH, OJrOTOBKA K AaJbHEHIIEMY 00Y4YE€HHUIO B 3TOM
HaIlpaBJICHUN.

JlocTiKeHHe 3TUX LieJIei IporpaMMsl 10 (pU3MKe Ha ypOBHE OCHOBHOIO 0011ero 00pa3oBaHus
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3a1ay:

— npuoOpeTeHHe 3HAHUM O JHUCKPETHOM CTPOCHHMH BEIECTBA, O MEXAaHHUYECKUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHre YMEHUH ONUCHIBATh U OOBACHATH (PU3MUECKHE SABJICHHS C HCIOJIb30BaHHUEM
MIOJIy4EHHBIX 3HAHU;

— OCBOEHHME METOJIOB PELICHHUs MPOCTEHIINX PACYETHBIX 3a/jay C UCIOJIb30BaHUEM (U3HMUECKUX
MojieNel, TBOPUYECKUX U NMPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUN HaOMI0JaTh NMPUPOAHBbIE SBJICHUS U BBIOJHATH OIBITHI, JJAOOPATOpPHBIE
paloThI M SIKCIIEpUMEHTAIbHbIE HCCIIEAOBAHUS C UCTIOIb30BAaHUEM U3MEPUTEIbHBIX PHOOPOB;

— ocBoeHHME TMNpUEMOB paboThl ¢ uHpopMmarmend (GU3NUYECKOro CcoAep)KaHus, BKIOYas
MHGOpPMALMIO O COBPEMEHHBIX JOCTWXEHMAX (U3MKH, aHAIW3 U KPUTUYECKOE OIIeHHBaHHE
uH(pOpMaINH;

— 3HAaKOMCTBO cO c¢epaMu Mpo(ecCHOHATBHON NEesATEIbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHKEHHUSIX (U3UUECKON HAyKH.

Mecto yueoHOro npeamera «®@u3suka» B yueOHOM IJIaHe



OO1ee uncino 4acoB Juid M3ydeHus (GU3MKU Ha 6a30BOM ypoBHEe — 238 uacoB: B 7 kiacce — 68
yacoB (2 yaca B Hezlel0), B 8 kiacce — 68 yacoB (2 yaca B Heento), B 9 kinacce — 102 vaca (3 vaca B
HEJIEINIO).

[Ipennaraemelii B mporpamMme 1o (hu3MKe mepeueHb J1adOpaTOPHBIX PadOT U OMBITOB SIBJISETCS
PEKOMEH/IOBaHHBIM, YYUTENb JelaeT BbIOOp NpU MpOBeNeHHH JabOpaTOpHBIX pabOT M ONBITOB C
y46TOM HMHIMBUAYaJIbHBIX OCOOCHHOCTEH OOY4YalOIIUXCs, CIUCKA JKCICPUMEHTAIBHBIX 3aJIaHHH,
IpeJUlaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

IInanupyemsblie oOpa3oBaTe/ibHbIE Pe3yJbTAThI H3YYeHUsI COIeP:KaHUs Kypca

[Iporpamma oOGecrieunBaer (HOPMUPOBAHHE JUYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX
pe3yIbTaTOB.

JInuHOCTHBIE pe3y/bTaThbl 00yUeHUsI:

JIMYHOCTHBIE PE3yJIbTaThl OCBOSHHS IPOTPAMMBI OCHOBHOT'O 00IIET0 00pa30BaHUs JOCTUTAIOTCS
B XO0J€ O6y‘ICHI/I$[ XUMHHU B €IHUHCTBEC qu6HOI\/’I M BOCITMTAaTEIbHON ACATCIIBbHOCTH OpFaHI/I3aHI/II/I B
COOTBETCTBUH C TPAAWLIUOHHBIMHA pOCCI/IﬁCKHMH COOHMOKYJIBTYPHBIMH H AOYXOBHO-HPABCTBCHHBIMU
HCHHOCTSAMM, IIPUHATBIMU B O6HIGCTBC InpaBWJaMM W HOPMaMH TOBCACHUA U CHOCO6CTBYIOT
mporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATIM3AIIH 00yJaroIInXCs.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH!

1) maTpPUOTHYECKOTO BOCIHHTAHHS

— LEHHOCTHOTO OTHOIIEHUA K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAaYYHOMY HACJICAWIO, IOHUMAaHUA 3HAUCHUA CI)I/ISI/I'—IGCKOI\/’I HAYKH B )KW3HU COBPEMECHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON uH(poOpManued O MepeaoBhIX
JOCTMIKCHUAX U OTKPBITHUAX MHpOBOﬁ M OTECUECTBEHHOM XUMHHU, 3aMHTECPECOBAHHOCTU B
HAyYHBIX 3HAHUIX 00 YCTPOMCTBE MHpa U 0OIIEeCTBA;

2) TPaKITAHCKOTO BOCIUTAHHUS

— TIPEICTaBJICHUS O COLHMAIBHBIX HOPMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOUICHUH B
KOJUIEKTUBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOH, y4eOHO-
WCCIIEIOBATENILCKON, TBOPYECKOW M JAPYTHX BHUAAX JAEATEIBHOCTH; TOTOBHOCTH K
pa3sHOOOpa3HOH  COBMECTHOM  JESTENBHOCTH  HpPU  BBINOJHEHHUH  y4eOHBIX,
MIO3HABATEJbHBIX 3a]a4, BBIIOJHEHNN (U3NYECKUX IKCIIEPUMEHTOB, CO3JaHUU Y4eOHBIX
IPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHMIO M B3aHMMOIIOMOINM B TpoIlecce 3TOU
y4eOHOH e TENhHOCTH,

— TOTOBHOCTH OLICHMBaTh CBOE IOBEJCHUE M IOCTYNKH CBOMX TOBApHUINEH € MO3HIUH
HPaBCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIIECTBUI MOCTYIIKOB;

3) LEHHOCTH HAYYHOTO HO3HAHUSI

— MHPOBO33PEHYECKHX TMPEJICTABICHUII O CTPOCHMH BEIIECTBA, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3sBHTHS HAyKH W COCTABJISIONIMX OCHOBY JUISi TOHMMAaHHUS
CYIIHOCTH HAay4HOH KapTUHBI MHpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS MPHUPOIBI, B3AaUMOCBS3SIX UYEIOBEKA C MPUPOJHOW CpPeloi, O poin (HU3UKH B
MO3HAaHUH ATUX 3aKOHOMEPHOCTEH;

— TI03HaBaTeNbHBIX MOTHBOB, HANPaBJICHHBIX Ha IOJYYCHHE HOBBIX 3HaHMU N0 (u3mKe,
HEOOXOJMMBIX U1l 00BSCHEHUS HAOII0JaeMBIX ITPOIIECCOB U SIBIICHUH;

— TI03HaBaTeNbHOU, MH(POPMAIMOHHON W YUTATEIbCKOW KYJIbTYpPBI, B TOM YHCIIC HaBBIKOB
CaMOCTOSITEIFHOH PabOTBl € Y4eOHBIMH TEKCTaMH, CIPaBOYHOH JIMTEpaTypoH,
JIOCTYITHBIMU TEXHUYECKHMU CPEICTBAMHU MH(MOPMAIIMOHHBIX TEXHOJIOTHH;

— uHTepeca K 00y4yeHMIO U TO3HAHUIO, JIF0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIEI0BATENBCKOW AEATENbHOCTH, K OCO3HAaHHOMY
BbIOOPY HANPaBICHHOCTU M YPOBHs 00y4eHMs B JallbHEHIIEM;

4)  GopMHUpPOBaHHUS KYIbTYPbI 310POBBSI

— OCO3HAHMs LIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKH Ha 370pOBBIA 00pa3 >KM3HU, OCO3HAHUS MOCIEACTBUN M HEMPUSATHS BPEIHBIX
npuBblYeK  (YHOTpeOJIeHUS  aJKOToJs, HApKOTUKOB, KYypeHHUs), HeoOXOAUMOCTH
coOI0/IeHns TpaBuil OE30MaCHOCTH MpU OOpallleHMH C XMMUYECKHMHU BeEIECTBAMU B
OBITY U peasbHOM JKU3HHU;



5) TpymoBOro BOCHHUTAHUS

— HWHTepeca K MPaKTHYECKOMY H3y4eHHUI0 Npodeccuii 1 Tpyaa pa3iuyHOro poja, yBaKeHHE
K TPyZy U pe3yibTaTaM TPYJOBOW JEATEIbHOCTH, B TOM YHCIIE€ HA OCHOBE IIPUMEHEHUS
MPEIMETHBIX 3HaHUU MO (U3UKE , OCO3HAHHOTO BHIOOPA MHAMBHIYAIBHON TPAaCKTOPUH
MIPOJIOJDKEHHST 00pa30BaHusl C YUETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU (DU3UKH,
OOIIECTBEHHBIX ~ HMHTEPECOB M  MOTPEOHOCTEH;  ycHemHoil  mpodeccnoHaaIbHON
JESITEIbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHHH; TOTOBHOCTbH aJalTHPOBATLCS B
npoheccuoHaIbHOU cpee;

6) 9KOJIOTMYECKOTrO BOCITUTAHUS

— DKOJIOTMYECKH 1€1€cOo00pa3HOro OTHOLIEHMS] K IMPUPOJE KaK HMCTOYHMKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, NMOHUMAHUS LIEHHOCTH 3[0POBOTO M 0€301acHOTrO
o0Opa3a J>KM3HH, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (u3uyeckoMy u
TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHWS LIEHHOCTH COOJIOACHUS MpaBHJI 0€30MacHOTO
MOBEICHUS MpU paboTe C BEIIECTBAMMU, a TAK)KE B CUTYalUsIX, YTPOKAIOLIUX 370POBBIO U
JKU3HH JTIONICH;

— CIIOCOOHOCTH TMPHUMEHSTHh 3HAHUS, MOJydaeMmble MPH U3y4eHUH (U3MUKH, IS pelIeHus
3a/a4, CBSA3aHHBIX C OKpYXaroUled NPUPOAHOM CpeAOoW, NOBBIIMICHHUS YPOBHS
9KOJIOTMYECKOM KYJIbTYpPbI, OCO3HAHHUSA II100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPoOIeM
U IyTel X peleHus: HoCpeACTBOM METOI0B (PU3HKH;

— DKOJIOTMYECKOTO MBIIIJICHHUS, YMEHHUS PYKOBOJCTBOBAThCSI MM B II03HABATEIbHOM,
KOMMYHHUKaTUBHOM U COLIMAJIBHON IIPAKTHUKE.

MeranpeaMeTHblie pe3yibTaThbl 00y4eHHs:

— ONpeaeNeHne 1ejieid COOCTBEHHOTO OOydYeHHs, MOCTAaHOBKA U (HOpMYyIUpOBaHUE I ceOs
HOBBIX 3a7a4;

— IJJaHUPOBAaHUE TMyTeHd JOCTIKEHUS JKellaeMoro pe3yibTara oOyueHus (QU3MKH Kak
TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa;

— COOTHECEHHUE CBOMX ACHCTBHI C IUIAHUPYEMBIMH PE3YyJIbTaTaMM, OCYIECTBICHHE KOHTPOJISI
CBOCGH JIEATEITLHOCTH B TPOIIECCE JOCTIKECHUS pe3ysbTaTa, OMpeeieHHe CIocoO0B JCUCTBUI MpHU
BBITIOJIHEHUH J1a0OpAaTOPHBIX M MPAKTUYECKUX pPadOT B COOTBETCTBUU C MPaBWIAMHU TEXHHUKHU
0€30I1aCHOCTH;

— OmpeleNieHne MCTOYHHKOB (u3nueckoil MH(OpManuu, MOJTydeHHEe M aHaldu3 e€, co3laHue
MH(OPMALMOHHOTO MPOJAYKTA U €ro MPe3eHTaLus;

— HCIIOJIb30BaHHE OCHOBHBIX MHTEIEKTYaJIbHBIX ONEpalliii: aHainu3a U CUHTE3a, CPAaBHEHUS U
cUcTeMaTu3alnuy, OO0OOIIeHHUs] W KOHKPETU3AllUW, BBISABICHUE MPUYUHHO-CIEICTBEHHBIX CBSA3CH U
MIOCTPOCHHUE JIOTUYECKOTO PACCY)KIEHUS U YMO3AKIIOYeHHS (MHAYKTUBHOTO, NEAYKTUBHOTO W IO
aHaJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOIO COJIEP KAHNUS;

— yMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIETIH U CXEMBbI JUIsS
pelieHns yueOHbIX U M03HABATENbHBIX 33/1a4;

— (dopmupoBaHuEe H pa3BUTUE JKOJOTUYECKOTO MBIIUICHUS, YMEHHE IPUMEHSITh €ro B
M03HABATEIbHON, KOMMYHUKATUBHOH, COIMAILHON MPAKTUKE U IPO(HECCHOHATLHON OpUEHTAIINH;

— TEeHEepUpOBaHME UCH U OTpeAeNICHUE CPEACTB, HEOOXOIUMBIX JJISl UX PeaTU3alIUU.

IIpenMeTHbIE pe3yJaIbTAThl OCBOCHUS IIPOrpaMMBI 10 (usrke (0a30BbIil ypoBeHb) B 7 KiIacce.
[TpeaMeTHBIE pe3yabTaThl OCBOCHUS MTPOTPaMMBI IO PH3HKE K KOHILy 00yueHHs B 7 Kiacce.
[TpenMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaThb CPOPMUPOBAHHOCTH Yy

oOyJaromuxcs yMeHHIA:

— HCIIOJIb30BaTh MOHATHA: (U3MUECKHE M XMMHUYECKHE SIBICHHS, HAOJIONCHHE, SKCIEPHMEHT,
MOJIeNTb, THUIOTE3a, COUHUIBI (U3UYECKHX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BemecTBa  (TBEpHOe, IKMAKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKeHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJIHHEHHOE), TPACKTOPHs, paBHOACHCTBYOIIas cwi, aedopmarus (ympyras,
IUIaCTHYECKast), HEBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;



— paznuyate sBieHUs (Aud¢y3us, TEmIoBOEe ABIKEHHE YaCTHI[ BEIIECTBA, PaBHOMEpPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHUE, UHEPLUS, B3aUMOJICICTBUE TEJ, paBHOBECUE TBEPABIX TEI C
3aKpEIJIEHHOW OCBIO BpallleHHUs, Iepeladya JaBieHUs] TBEPIABIMU TEJIaMH, XKUIKOCTAMM M ras3ami,
aTMoc(epHOe JaBJCHUE, TUIABAHUE TeJl, MPEBPAICHUS MEXaHMYECKOW SHEPruu) MO OMHCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHE;

— pacmo3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3UYECKUX SBICHUN B OKPYXKAIOIIEM MHUDPE, B TOM
yrcie (U3NYECKUe SIBICHUS B IPUPOJIE: TPUMEPHI JBIXKEHUS C PAa3IMYHBIMUA CKOPOCTSIMH B JKUBOU M
HEXHMBOU MPHUPOJE, NEHCTBUE CHIIBI TPEHHS B IIPUPOJIE U TEXHUKE, BIUSIHHE aTMOC(EPHOTO TaBICHUS
Ha JKMBOM OpraHu3M, IJIaBaHUE PbIO, pblyaru B TEJ€ YEJIOBEKA, IPU ITOM MEPEBOJANUTDH MPAKTUYECKYIO
3a/1auy B y4eOHYI0, BBIICISATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UUYECKUX SIBJICHUM;

— ONHCHIBATh W3YyYCHHBIC CBOWCTBA TEN M (PU3MUECKUE SIBJICHUS, HCIONB3YS (PHU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa
YOPYroCcTH, CHUJla TSDKECTH, BEC Tella, CHJla TPEHus, JaBiieHue (TBEPAOro Tesa, KUIAKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHUYEeCKasi paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHUJIbI, KO3(DULIUEHT
MIOJIE3HOTO JIEMCTBHUSI MEXaHU3MOB, KUHETHUYECKas W TOTEHLHUaJIbHAs SHEPrusi), NpU OINHUCAHUU
MPaBWJIBHO TPAaKTOBaTh (PM3MUYECKUN CMBICT HMCIOJIb3YyEMbIX BEIMYMH, UX O0O03HAYEHHS M €IUHUIIbI
(Gu3NYeCKuX BEIUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYI0 BEIUYHMHY C
JIPYTMMHU BETUYMHAMU, CTPOUTH IPaUKN U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUUMH;

— XapaKTepU30BaTh CBOMCTBA Tes, (PU3MUECKHUE SIBICHUS M TNPOIECCHI, MCIOJB3yd MpaBuUiia
ClIOXeHHs] cui (BIOJb ONHOW MpsMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHsl pbluara (0JI0Ka), «30JI0TO€ MPABUJIO» MEXAHHKH, 3aKOH COXpPAaHEHUS MeXaHU4eCKOU
SHEpPruM, MpH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MAaTEMaTHYeCKOe
BBIPAKEHUE;

— 00BACHATH (hU3HUECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh MNPUYHMHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE M3 1-2 JIOTMYECKHX IIaroB C HCMOJb30BaHUEM |-2 HM3y4EHHBIX CBOMCTBA
(buznyeckux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pemiath pacuéTHbIe 3a1a4yu B 1-2 AeicTBUS, UCTIONb3Yys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
¢usznyeckue BENUYMHBI: Ha OCHOBE aHallM3a YCJIOBMS 3a/layd 3aluChiBaThb KpaTKOe YCIOBHE,
MOJACTaBIATh (DU3MUECKHUE BEIUYMHBI B (HOPMYNIBI M MPOBOAMTH PAcU€Thl, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ul PELIEHUs 337ay, OLEHUBATh PEATMCTUYHOCTH IMOJy4EeHHOH (pu3mueckoi
BEJINYUHBI;

— pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh NPU MOMOIIM (PU3UUYECKHX METOJOB, B
ONMHMCAHWU WCCIEAOBAHUSA BBIICIATH IPOBEPSEMOE MPEANoJokKeHue (TUIOTe3y), pas3audarth |
HMHTEPIPETUPOBATH NOJTYYCHHBIN Pe3yIbTaT, HAXOIUTh OIIUOKU B XOJI€ OIbITA, IPOBOIUTH BBIBOIBI 110
€ro pe3yJIbTaTaM;

— MPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3MUECKUX SIBICHUNU WM (PU3NYECKUX CBOMCTB Tell:
dbopMynupoBaTh MPOBEPSEMbIC MPEINOJOKEHUS,, COOUpaTh YCTAaHOBKY M3 MPEAI0KEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBO/IBI,

— BBINIOJIHATH TPSIMbIE U3MEPEHHsI PACCTOSHHS, BPEMEHM, MacChl Tena, 00bEéMa, CHUIBI U
TEMIIepaTypbl C HUCIOJIb30BAHMEM aHAJOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKA3aHUS
puOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHHI;

— MPOBOJIUTH HCCIIENOBAaHHE 3aBUCUMOCTH OJHOW (U3UYECKON BEIMYMHBI OT JAPYro c
WCIOJIb30BAHMEM TMPSMBIX H3MEpPEHUN (3aBHCHUMOCTU IYTH PAaBHOMEPHO MBIKYIIETOCs Telaa OT
BPEMEHHU [IBI)KEHUS TeJa, CWIbl TPEHHs CKOJBKEHHS OT Beca Tela, KauecTBa OOpabOTKH
MIOBEPXHOCTEH TEJI M HE3aBUCHUMOCTH CHJIBI TPEHMsI OT IUIOIIAJM CONPUKOCHOBEHHS TEJ, CHUJIbI
YIPYrOCTH OT YAJWHEHUS MPYKUHBI, BBITATKUBAIONICH CUIIBI OT 00BbEMA MOTPYKEHHON YacTH Tela U
OT IUIOTHOCTH HJIKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPY)KEHO TeNO, YCJIOBHM IJaBaHUs TeJ, YCIIOBUM paBHOBECHS pbluara W OJOKOB, y4acTBOBAaTb B
IUTAHUPOBAaHUM Y4eOHOTO HCCIEI0OBaHMs, COOMpPaTh YCTAHOBKY W BBINOJHATH W3MEPEHUs, CIEHys
MIPEUI0KEHHOMY TUIaHy, (PUKCUPOBAThH PE3yIbTAThI MOJYYEHHON 3aBUCMMOCTH (PU3NYECKUX BETUUUH B
BUJIE MTPEUIOKEHHBIX TaOIUI] U TPaQUKOB, IPOBOJUTH BBIBOBI 110 pe3yIbTaTaM MCCIEJOBAHNUS;

— TPOBOJUTH KOCBEHHbIE M3MEpEHHs (PU3NUECKUX BEIMUYUH (TJIOTHOCTH BEIECTBA )KHUJKOCTU U
TBEPAOIO TEJA, CUJIA TPEHUSI CKOJIBKEHUS, 1aBJICHUE BO3/1yXa, BBITAJKMBAIOIIAs CUIIA, AEUCTBYIOLIAs



Ha TOTPYXEHHOE B JKMIKOCTb TENO, KOAX(PPHUIMEHT MOJE3HOTO ACUCTBUS MPOCTHIX MEXAHHU3MOB),
cliefysl TPEeATIOKEHHON MHCTPYKIMH: MPH BHIIOJHEHUU H3MEpPEHHH COOMpaTh IKCHEPUMEHTAIBHYIO
YCTAHOBKY M BBIYHCIISTh 3HAYEHNE HCKOMOW BEJTMYHHBI;

— coOmoIaTh MpaBuiia TEXHUKK 0€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;

— HUMETh IMPEJCTaBICHHE O NMPUHIIMIAX ICWCTBUS MPUOOPOB U TEXHHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/ABI, 0apOMETp, pblYar, MMOJABUKHBIN U HETIOABMKHBIN
OJI0K, HAKIIOHHAS TIJIOCKOCTB;

— XapakTepu30BaTh NPUHIMIIEI JCHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
WCTOJb30BAHMEM HMX ONHUCaHWs (B TOM 4YHWCIE: MOJIIMAIHUKK, YCTPOWCTBO BOJOIPOBOJA,
THJIPABIUYECKUI TPECC, MAaHOMETP, BEICOTOMED, MOPIIHEBON HACOC, apEOMET]), UCIOJB3Ysl 3HAHHS O
CBOMCTBaX (M3NYECKUX SABJICHUIA U HEOOXOJMMBIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOAUTH MPHUMEPHI (HAXOIUTh HHPOPMALIUIO O TPUMEPAX) MPAKTHIECKOTO UCTIOIb30BaHUS
(u3HYECKUX 3HAHWW B TOBCEIHEBHOW >KM3HH I oOecriedueHuss OE30MacHOCTH TpU OOpalieHUH C
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpAHEHHS 3/I0pOBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLEH Cpene;

— OCYIIECTBIISITH OTOOP MCTOYHWUKOB MHQPOpManuu B VIHTepHETE B COOTBETCTBHU C 33JaHHBIM
MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUH M MyTEM CpPaBHEHHUS PAa3UYHBIX HCTOYHUKOB
BBIJICIIATH MHPOPMAIIUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBON MIIM MOXKET OBITh HEJOCTOBEPHOI;

— WCTOJB30BaTh TPH BHINIOJHEHUH YUYEOHBIX 33JaHUNl HAayYHO-TIOMYISIPHYIO JINTEPATypy
(GU3NIECKOTO COAEpIKaHUs, CIIPABOYHBIE MaTephallbl, pecypchl cetn MHTepHeT, BiajgeTh mpuéMamu
KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHust MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

— co3/1aBaTh COOCTBEHHBIE KpaTKHE NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MH(OpMAIUH, B TOM YHCJE MyOJUYHO MPOBOJUTH KPATKHE COOOIICHHS O pe3yabTaTrax
MIPOEKTOB WJIM y4EOHBIX MCCIIEJOBAHUM, IPH STOM I'PAaMOTHO MCIIOJIb30BAaTh W3YUEHHBIN MOHATHIHBIN
ammapar Kypca (pHU3HuKH, COTIPOBOXKIATh BEICTYIUICHHE NIPE3CHTAINEH;

— IIPY BBIIOJHEHUH y4eOHBIX IPOEKTOB M MCCIEI0BaHUN pacnpeensTh 00sS3aHHOCTH B IpyIe
B COOTBETCTBHH C IOCTABJIECHHBIMH 33/1a4aMH, CIEAUTh 3a BBINOJHEHUEM IJIaHa JICHCTBUMN, OLIEHUBATh
COOCTBEHHBIH BKJIAJ] B JAEATEIBHOCTh IPYIIIBI, BBICTpaUBaTb KOMMYHHKaTHBHOE B3aUMOJEHCTBUE,
YUUTBIBasE MHEHHE OKPYXKaIOIUX.

IIpeaMeTHBIE pe3yJbTaThI OCBOCHHS IIPOrpaMMBI 1o (u3uKe (6a30BbIi YypoBeHB) B 8 KJjIacce.

— WCTOJIB30BaTh MOHATH: Macca M pa3Mephbl MOJICKYII, TETNIOBOE JIBHXKCHHE aTOMOB M MOJICKYI,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPHCTALIMYECKHE W aMOp(HbIC Tela, HACBHIIICHHBIA W
HEHACHIIIEHHBIN Map, BIAXXHOCTh BO3AyXa; TEMIIEpaTypa, BHYTPEHHISI SHEPTHs, TCIUIOBOU JIBHUTaTEIIb,
AIIEMEHTAPHBIN  AJNIEKTPUUYSCKUIA  3apsill, AJIEKTPUYECKOE TIOJie, TPOBOJHHKH U JHIJICKTPHKH,
MIOCTOSIHHBIH AJIEKTPUYECKHIA TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SABJICHUS: KHIICHUE, TEIUIOTIepeiada, MICKTPU3ALUs TeJ, B3aUMOJACHCTBUE 3aps/IOB,
JEUCTBUS DIEKTPUIECKOTO TOKA;

— OINHCHIBaTh H3YyYCHHBIC CBOWCTBA TEA M (PU3MUCCKUE SIBJICHUS, WCIOJB3YsS (HU3UUYECKUE
BEJIMYUHBL;

— XapakTepu30BaTh CBOWCTBA Tel, (PU3MUYECKHE SIBICHHUS M IPOLIECCHI, UCIIOJB3YsI OCHOBHBIE
MOJIOKEHHSI MOJICKYJISIPHO-KMHETHYECKOM TEOPHHM CTPOCHHUS BEUISCTBA, MPHHIUI CYIEPIIO3HIIUU
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUA 3apsaja, 3akoH Oma Ais yyacTka IeMH, 3aKOH
Jlxoyns—JleHna, 3aK0OH COXpaHEHUs SHEPTUH; TIPH 3TOM JIaBaTh CIIOBECHYIO ()OPMYITHPOBKY 3aKOHA H
3aMMChIBATh €T0 MAaTEMaTUYECKOE BBIPAKEHUE;

— O0OBACHATH (U3MYECKUE TMPOILIECCHl U CBOWCTBA TeJ, B TOM YHCJE U B KOHTEKCTE CHUTYyallMid
MPAKTUK OPHUEHTUPOBAHHOTO XapakTepa: BBISBIATh NPUYMHHO-CIEJACTBEHHBIE CBS3U, CTPOWTH
0o0BsicHeHUE U3 1-2 TOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHHM,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

— pemiath pacuéTHbIC 3a/1a4dl B 2-3 JEWCTBUSI, UCIONb3Yys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
(dbusnuecKkre BETUYHUHBI: HA OCHOBE aHAIM3a YCIOBHS 33Ja4y 3alHUChIBATh KPATKOE YCIOBHE, BHISBIATDH
HEJOCTAaTOK JAHHBIX JAJS PEIIeHUs 3a7add, BBIOMpATh 3aKOHBI M (OPMYIBI, HEOOXOAUMBIE s €€



pElIeHHs, MPOBOJIUTH PACUYETHl W CpPABHHUBATh IOJTYYCHHOE 3HAYCHUE (U3NYECKOW BEIMYUHBI C
W3BECTHBIMU JIAaHHBIMH,

— pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPU MOMOIIH (PU3UYECKHX METOJIOB;
WCIOJIb3YS OINHCAaHWE WCCIEAOBAHUS, BBIICIATH IPOBEPSIEMOE MPEANOIOKEHHE, OIICHUBAThH
MPaBWJIBHOCTH MOPSIKA MPOBEICHUS UCCIICOBAHHUS, JICTIATh BBIBO/IBI;

— MPOBOJUTH OMBITHI N0 HAOIIOACHUIO (U3MYECKUX SIBICHUU WM (PU3UISCKUX CBOUCTB TElL,
CKOPOCTH TIpOIlecca OCThIBAaHUS/HArPEBaHUsS TPU H3ITYYCHUU OT IBETA M3JTyYaroICH/morionaronen
MTOBEPXHOCTH;

— MPOBOJUTH OMBITH TIO HAOJIOICHUIO JACHCTBHSI MArHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM,
CBOMCTBA 3JICKTPOMAarHuTa, CBOMCTBA AIEKTPOABUTATEIIs TOCTOSHHOTO TOKA);

— BBITIOJIHATH TPSIMBIE U3MEPECHHSI TEMIIEPATyphbl, OTHOCHTEIHHON BIQXKHOCTH BO3JyXa, CHIIBI
TOKa, HAPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M TATYUKOB (PH3MUECKUX BEIINYNH;

— TMPOBOJUTH HKCCIIEIOBAHWE 3aBHCHUMOCTH OJHOW (U3MUYECKOW BEIUYUHBI OT JPYro ¢
WCIIOJIb30BAHNEM TIPSIMBIX HM3MEPEHUN (3aBUCUMOCTH COTIPOTHBJICHUS MPOBOJHHKA OT €T0 JITHHBI,
TUIOMIA/IA TTOTICPEYHOTO CEUCHHSI M YICIHHOTO CONPOTHUBIICHHUS BEIIECTBA MPOBOHHKA; CHIIBI TOKA,
HJYIIETO Yepe3 MPOBOJIHUK, OT HAMIPSHKCHUS Ha TIPOBOJIHUKE;

— TMPOBOAWTH  HCCIEJOBAaHUE  MOCIEAOBATENIBHOTO U TNApaIEIBHOTO  COSAUHEHUU
IIPOBOJTHUKOB);

— MPOBOJIUTH KOCBEHHBIE W3MEpPEHUs (U3MUYECKUX BETUYHMH (yIeldbHAs TEIIOEMKOCTh
BEIECTBA, COMPOTHUBIICHUE NPOBOJHHUKA, pab0oTa W MOIIHOCTH IEKTPUIECKOTO TOKA): ILNIAHUPOBATH
W3MEpeHus, CcoOMpaTh SKCIECPHUMEHTAIBHYIO YCTAaHOBKY, CIEIysS MPEUIOKEHHOW WHCTPYKIMH, W
BBIYHCIISATH 3HAYCHHUE BEJTMYNHBI,

— XapaKTepU30BaTh MPUHITUIIEI JCUCTBHS W3YYCHHBIX MPHOOPOB M TEXHHUYECKUX YCTPOMCTB C
OTIOPOM Ha WX OMHCaHUsA (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB, TUTPOMETp, TapoBas TypOWHa,
aMIIepMeTp, BOJITMETP, CUYETYMK DIIEKTPUUYCCKOW DSHEPTHH, 3JICKTPOOCBETHTEIbHBIC IPHUOOPEHI,
HarpeBaTeIbHBIC AJICKTPOTPUOOPHI (TIPUMEPHI), TEKTPUICCKUE TTPEAOXPAHUTEIIN;

— pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOICTBA U M3MEpPUTENIbHbBIE MPUOOPHI O CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, MCUXPOMETP, THTPOMETp, IBUTATENb
BHYTPEHHETO CrOpaHus, JIEKTPOCKOII, PEOCTaT);

— COCTaBJISITb CXEMbI JJIEKTPUYECKUX IeMell C TMOciIelIoBaTeIbHBIM U MapajliedbHbIM
COEIMHEHHUEM 3JIEMEHTOB, Pa3jinyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB IEKTPUUECKUX LEMei;

— MPUBOJUTH IPUMEPHI/HAXOIUTh UHPOPMAIMIO O MPUMEpaxX MPAKTUYECKOTO HCIOIb30BaHUS
(¢bu3nyecKux 3HAHUU B MOBCEJHEBHOM >KM3HU Uil oOecriedeHusi Oe30MacHOCTH MpH OOpalleHuu ¢
npubopamu;

— co3JgaBaTh COOCTBEHHbIE NUCHBMEHHBIE M KpaTKHE YCTHbIE COO0OIeHus, o0oOmas
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB (DU3MUECKOTO COJIEPKaHuUS;

— [pU BBHIMOJHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEAOBAHMNA (PU3UUYECKHX IPOLIECCOB
pacnpeensiTh 00s13aHHOCTHU B TPYIITE B COOTBETCTBUU C ITOCTABJIIEHHBIMU 3a/1a4aMH;

— coOmoaeHue npaBui 0e30macHor paboThl B (M3HUECKOM KaOMHETE (J1JaO0OpaTOpUH).

IIpenmeTHble pe3yabTaThl OCBOCHHS MPOrpamMmbl o (pusnke (0a30BbIi ypoBeHB) B 9 Kilacce.

— HCIIOJL30BaTh IIOHATHA: MeEXaHHW4yeckoe JBIbKeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTO
nBWKeHus. HepaBHOMepHOe  HpsMOJMHENHOE — ABMXKEHUE.  YcKopeHue. PaBHOyckopeHHOE
npsMoHeiHoe nBmwkeHne. CBobOoaHoe maneHue. Ilepwon m yactora oOpamienus. JIuHeiHas u
yIJIOBasi CKOPOCTU. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE;

— pelars pacy€THbIE 3aJa4yd Ha INepBbId 3akOH HbroTOHA, BTOpOW 3ak0H HBIOTOH M Tperui
3aKk0H HproTOHa;

— ONUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (PU3MYECKHE SIBICHUS, HCIONB3Yys (QHU3NUECcKHe
BEIIMUMHBI;

— XapaKTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHUS M TPOIECCHI, UCIOIB3ysS OCHOBHBIC
3akOHbl HbBIOTOHA, 3aKOH COXpaHEHHs UMIIYJIbCa W DHEPrUM; OPU OTOM JaBaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MAaTEMaTHYECKOE BhIPAKECHHE,



— OOBACHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TN, B TOM YUCJIE U B KOHTEKCTE CHUTYallUi
IIPAKTUK OPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHue U3 1-2 JIOTUYECKUX IIaroB C OMopoi Ha 1-2 W3ydeHHbIX CBONCTBA (DPU3NYECKUX SBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

— pematb pacuy€THbIC 3a/1a4d B 2-3 JAEUCTBUS, MCIIONB3YS 3aKOHBI M (JOPMYIIBI, CBSI3BIBAIOIINE
¢u3nvecKkre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a/1au 3alMChIBATh KPATKOE YCIOBUE, BBISBIIATD
HE/IOCTATOK JAHHBIX JUIS PEUICHHs 33/1a4d, BBHIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIUMBIE IS e
pelieHUs, MPOBOJAUTH PAacyE€Thl W CpPaBHUBATh IOJYYEHHOE 3HAYeHUE (U3NYECKOM BEJIUYMHBI C
W3BECTHBIMU JAHHBIMU,

— pacrno3HaBaTh MNpPOOJEMBbI, KOTOPbIE MOKHO DPEUIMTHh MPU HOMOIIM (PU3MUECKUX METOJIOB;
UCIOJIb3YSl OINHUCAaHUE MCCIEAOBAHUSA, BBIIEISATH IPOBEPSAEMOE  IPEAINOJIOKEHUE, OLIEHUBATh
MIPaBUJIBHOCTH MOPsIIKA IPOBEIECHUS UCCIIEOBAHUS, J€aTh BbIBOIBL;

— TPOBOJUTH OMBITHI NO HAONIONCHUIO KOJICOATEIBHOTO IBIKEHHS HCIIONB3YSl OCHOBHBIC
XapaKTepUCTUKU KoJIeOaHWM: MepuoJ, YacToTa, aMmIUIMTyJa. MaremMaTHuecKuid U NPy KMHHBIN
MasaTHUKHU. [IpeBpalieHre sHepruu npu Koyie6aTeIbHOM JIBUKEHUM;

— MPOBOJUTH  OMBITHI 1O  HAOMIOJEHUIO  JACMCTBUS  BJIEKTPOMAarHUTHOIO  MOJSI U
AJIEKTPOMArHUTHBIX BOJIH;

— MPOBOJUTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JApPYrol c
HCI0JIb30BAHUEM IPSIMBIX U3MEPEHUI;

— MPOBOJUTH HCCIEA0BAaHNE pa3ioxkeHue 0enoro cera B criektp. OnbiTel HetoToHa. Crioskenue
CHEeKTpaJbHBIX 1[BETOB. /lucnepcus crera.

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJINYMH;

— pemath pacy€THble 3a7auM Ha anb(da-, Oera -pacman.. PagmoakTHBHBIE NpeBpallleHUS.
[lepuon monypacnaaa aTOMHBIX siiep. 3aKOHBI COXPaHEHMsI 3apsiI0BOIO M MAaCCOBOTO YKCeN. DHEprus
CBSI3M ATOMHBIX sIJIEP

— MPUBOJUTH IPHUMEPBI/HAXOIUTh UH(POPMAIMIO O MpUMepax MPAaKTUYECKOTO HCHOIb30BaHUS
(M3UYECKUX 3HAHUN B TOBCEIHEBHOM XW3HM Ui OOecriedeHHs Oe30MacHOCTH MpH OOpamieHuu ¢
npudopamu;

— co3JaBaTh COOCTBEHHBIE TMCHBMEHHBIE U KpaTKHE YCTHBIE CoOOmeHus, o0o0mas
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PH3UUECKOTO COAEPIKaHMUS;

— [pU  BBHIMOJHEHUHM Y4YEOHBIX TMPOEKTOB U HCCIEAOBAHMM (PU3UUYECKHX IPOLIECCOB
pacnpeensaTh 00s13aHHOCTHU B TPYIITE B COOTBETCTBUH C ITOCTABJIIEHHBIMU 3a/1a4aMH;

— coOmroaeHue npaBui 0e30macHor padboThl B (M3HUECKOM KaOMHETE (J1JaO0OpaTOpuH).

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 001ero oopasoBanus (7 kiaacc)

Kon IIpoBepsieMble MpeAMeETHBIE Pe3yabTaThl 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOM
NMPoOBEPAEMOro NMPOrpaMMsbl OCHOBHOTO 00111ero 00pa3oBaHusi
pe3yabTaTa
11 WCIIONb30BaTh H3yUEHHBIE TOHSTHS
1.2 pa3IUYATh SBIEHUS MO ONMMMCAHUIO MX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,

JEeMOHCTPUPYIOIINX AaHHOE (PU3HUECKOE SBJICHUE

1.3 pacmo3HaBaTh MPOSBICHNE H3YyUEHHBIX (DH3MUECKUX SBICHUHA B OKPYXKAOIIEM MHPE, B
TOM 4Hclie PU3NIECKUE SIBICHHS B IIPUPOJIE, IPH 3TOM MEPEBOANUTH MTPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICISTH CyIIeCTBEHHBIE CBOMCTBA (ITPU3HAKH) (DU3HUECKHIX
SIBJICHUI

14 OIMCBIBATh N3yUCHHBIE CBOMCTBA TN M (PU3NUECKHE SBICHUS, HCIONB3YS (PU3HUECKUE
BEJIMYHMHBI, IPY ONMCAHUH MPABIIIBHO TPAKTOBATh (PM3UMUYECKUN CMBICI HCIIOIb3YEMbIX
BEJINYMH, UX 0003HAUCHHUS ¥ €AUHULBI PU3UUECKUX BETMYHH, HAXOAUTH (POPMYJIbI,
CBSI3BIBAOLIME JAHHYIO (PM3MUECKYIO BEJIMUMHY C APYTUMH BEINYMHAMH, CTPOUTD
rpadMKi U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUYNH

15 XapaKTCprU30BaTh CBOMCTBa TECI, (1)I/I3I/I'{€CKI/IG SIBJICHUS U IPOUCCCHI, UCTTOJIb3Y




HU3YUYCHHBIC 3aKOHBI, ITPU 3TOM AaBaTh CJIOBECHYIO q)OpMyJ'H/IPOBKy 3aKOHa M 3aIllMChIBaTh
€ro MaTeMaTU4€CKOC BbIPAKCHHUEC

1.6

OOBSICHATE (1)I/IBI/IIIGCKI/IC SIBJICHUS, ITPOLECCHI U CBOICTBa TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ MNPAKTHUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BbIABIAThL IPUIYUMHHO-CIICACTBCHHBIC
CBsA3U, CTPOUTH o0bsicHeHure U3 1 - 2 JOrHYECKUX IIAroB C 0H0p0]7I Hal-2 HN3YYCHHBIX
CBOICTBa (1)I/I3I/I‘{€CKI/IX ﬂBJ'IeHHfI, (I)I/I3I/IIIGCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTH

1.7

pemarth pacyeTHbIe 3a/1auu B 1 - 2 JeHCTBHS, UCIIONB3YS 3aKOHBI U (DOPMYIIBL,
CBSI3bIBAONIME (PU3UUCCKHE BEIMUMHBI: HA OCHOBE aHaJIi3a YCJIOBUS 3a/1a4H 3aliChIBAT
KpaTKoe YCIOBHE, MOJICTABIATH (PU3NYECKHIE BETUYUHBI B (DOPMYIIBI U TIPOBOIUTH
pacuerhl, HaXOJUTh CIPABOYHBIC JaHHBIC, HEOOXOJMMBIE JJISl pEIICHHS 3a]a4, OIICHUBATh
PEaTMCTUYHOCTD MOMYyYeHHONW (PU3NUECKON BETHYNHBI

1.8

pacmo3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEILIUTh MPU TOMOIIN (BU3HUECKUX METOOB,
B OITMCAHUM HCCIIEIOBAHUS BBIACIATH POBEPsieMOe PEATIONoXKEeHNE (THIIOTE3Y),
pasIuyYaTh ¥ HHTEPIPETUPOBATH TOTYUEHHBIH pe3ysIbTaT, HAXOAUTh OIIMOKH B XO/I€
OIIBITA, JETIATh BBIBOJBI 110 €r0 pe3yJibTaTaM

1.9

MIPOBOAMTH ONBITHI TI0 HAOIIOJICHUIO PU3NUECKUX SIBICHUH WU (PU3UYESCKUX CBOWCTB TeIl:
(dhopMyITUpOBaTh MPOBEPsIEMbIE IPEATIOI0KEHNUS, COOUPATH YCTAHOBKY H3
MPEATI0KEHHOT0 000PYIOBaHMSI, 3aTIUCHIBATH X0 OMBITa U POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJHSTD MIPSIMBIC H3MEPEHHMSI ¢ UCIIOb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB,
3aMKChIBaTh MOKa3aHUs IPUOOPOB C YUETOM 33JJaHHON aOCOIOTHON MOrPEITHOCTH
HU3MepeHni
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MIPOBOJNTH MCCIIENOBAaHUE 3aBUCUMOCTH OHON (DU3MUECKOW BETHMYUHBI OT JIPYTOM €
WCIIONIb30BaHMEM MPSIMBIX N3MEPEHNH, YIaCTBOBATh B IJIAHMPOBAHUN y4EOHOTO
HCCIIeIOBaHUsI, COOMPATh YCTAHOBKY W BBIITOJIHSITH U3MEPEHUS, CIIEAYs MPEIIOKEHHOMY
IJ1aHy, (UKCHPOBATH PE3YIIHTATHI MOIYYEHHON 3aBUCUMOCTH (PM3NYECKHUX BETUYHH B
BHJIC TIPETIOKEHHBIX TA0IHII U TPaUKOB, JIENaTh BBIBOJBI 110 pe3ylbTaTaM
HCCIIETIOBAHHUS

1.12

MPOBOANTH KOCBEHHBIE U3MEpEHHS (PU3NICSCKUX BEITUYMH, CIEAYS MPEI0KECHHON
WHCTPYKITUH: TIPH BITOTHEHUH U3MEPEHUH COOMPATh DKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYEHNE NCKOMOM BEIMYMHBI

1.13

coOTI0IaTh TIpaBMIiIa TEXHUKH OE30ITaCHOCTH IIPH paboTe ¢ JabopaTOPHBIM
o0opynoBaHNEM

1.14

YKa3bIBaTh MPUHIIMIIBI IEHCTBUS TPHOOPOB U TEXHUIECKUX YCTPOMCTB, XapaKTeprU30BaTh
MIPUHIIHITEI JEHCTBUSA N3YIEHHBIX MPUOOPOB M TEXHIHYECKNX YCTPONUCTB C IIOMOIIBIO HX
OIMCAHWS, UCITONB3YSl 3HAHMS O CBOWCTBAX (PH3MUECKUX SABIICHUH W HEOOXOINMBIE
(bm3mUecKue 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOANTH MPUMEPHI (HAXOAUTHh HHPOPMAITHIO O TIPUMEPax ) MPAKTHIECKOTO
WCTONB30BaHMS (PU3UUCCKUX 3HAHUHU B MIOBCEAHEBHOM JKU3HU JUTS 00eCTIey CHUS
0e301acHOCTH PY O0paIIeHnH ¢ MPUOOPaMU U TEXHHYECKUMHU YCTPOHCTBaMH,
COXpaHEHUS 3I0POBbS U COONIOJICHUS HOPM DKOJOTHIECKOTO MOBEACHUS B OKPYKaIOIIeH
cpene

1.16

OCYLIECTBIIATH OTOOP MCTOUHMKOB HH(POPMALMK B ceTH VIHTEpHET B COOTBETCTBHUH C
3aJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCSI 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX HCTOYHHUKOB BBIACIATH HH(OPMALINIO, KOTOPAs SBJISIETCS IPOTUBOPEUUBON
WM MOXET OBITh HEAOCTOBEPHON

1.17

HCIOJIB30BaTh MIPU BBHIOJIHEHUH y4EOHBIX 3aJaHUH HayYHO-TIONYJISIPHYIO JINTEPATYpy
(U3NYECKOro cCoepKaHusl, CIIPaBOYHbIE MaTepUabl, pecypchl cetn HTepHeT, BlaaeTh
pueMaMH KOHCIIEKTUPOBaHMsI TEKCTa, Mpeodpa3oBanus HHPOpMALMK U3 OTHON
3HAaKOBOM CHCTEMBI B APYTYIO

1.18

co3JaBaTh COOCTBEHHbIE KPaTKHE IIMCbMEHHBIE M YCTHBIE COOOIIEHNUS Ha OCHOBE 2 - 3
HUCTOYHUKOB MH(POPMAaLUH (PU3NIECKOT0 COACPKAHM, B TOM YHCIe MyOJIUYHO JIeNaTh
KpaTKHe COOOILEHHS O Pe3yJIbTaTax MPOEKTOB MM YUE€OHBIX HCCIEA0BaHUMN, IPH ATOM
IrPaMOTHO MCIIOIb30BaTh U3YUEHHBIN MOHATHHHBIN anmapar Kypca GU3HKH,
COIIPOBOXKJATh BBICTYIIJIEHNE IPE3EHTALIUEN

1.19

IIPpH BBITOJIHCHUH y‘le6HLIX IMPOCKTOB U I/ICCJ'ICZLOBaHI/Iﬁ pacnpeaciiaThb 00513aHHOCTH B




rpynne B COOTBETCTBUH C MOCTABJICHHBIMU 3a/ladaMU, CJICAUTD 3a BBIIIOJHCHUEM IlJIaHa
):[eﬁCTBHﬁ, aJICKBAaTHO OLICHHUBATH COOCTBEHHBIH BKJIaJ B ACATCIbHOCTD I'PYIIIHI,
BBICTPAaNBATh KOMMYHUKATHBHOC B3aI/IMO,I[CI>'ICTBI/IC, YUYUTBIBAasd MHCHUC OKPYXKAIOINX

IIpoBepsiemblie 3j1eMeHTHI coaep:xkanus (7 Kjacc)

Kon Kon rsiementa IIpoBepsiembie d1eMeHTHI COAEPKAHUSA
pa3nenaa
1 OU3UKA U EE POJIb B IIO3HAHWU OKPYXAIOUIETO MUPA
11 ®duzuka - Hayka o npupoje. Ssienus npuponasl. DUsndeckue sIBICHUS:
MEXaHHYECKUE, TEIIIOBEIE, DIIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIC
1.2 Ousnueckre BenmuunHbL. M3Mepenne puzniecknx BenuunH. Ouzndeckue
npu6opsl. [Torpemnocts u3Mepennii. MexayHapoHasi CHCTeMa eANHUIL
1.3 EcTecTBeHHO-HAY4YHBIN METOJI [TO3HAHUS: HAOIOIEHHE, TOCTAHOBKA HAYYHOTO
BOITPOCA, BBIJIBI)KEHHUE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUTIOTES,
00BbsICHEHN e HaOII0JAEMOTO SIBIICHHS
1.4 Onucanue GU3MYECKUX ABJICHUN C TIOMOIIBIO MOJIEeIei
1.5 [pakTudeckue paboOTHI:
N3mepenne paccTossHAMN.
Uzmepenne o0beMa )KUAKOCTH U TBEPJIOTO Tela.
Omnpenenenrie pa3mMepoB MaJbIX TeIl.
Uzmepenue TeMIiepaTypbl MPH MTOMOIIH XUJIKOCTHOT'O TEPMOMETPA U IATUHKA
TeMITepaTypbl
2 INEPBOHAYAJIbHBIE CBEJIEHW O CTPOEHWU BEILIECTBA
21 CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pazMepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA
2.2 JBmxenne yacTul BerectBa. CBsi3b CKOPOCTH ABIKEHUS YACTHI] C
TeMmrepaTypoi. bpoyHoBckoe nemxenue, nuddysus
2.3 BsaumozeiicTBre 4acTHI] BEIECTBA: MPUTSHKEHUE U OTTATKHBAHIE
2.4 ArperatHble COCTOSIHHSI BEIIIECTBA: CTPOSHHE Ia30B, KUAKOCTEH U TBEPIBIX
(xpucTanmudeckrx) Ten. B3anMocBs3b MEXTy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX U UX ATOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 OCc0OEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
2.6 [IpakTudeckue pabOTHI:
Orenka mraMeTpa aToMa METOIOM PSIOB (C UCITONIb30BaHUEM (oTorpadwii).
OMBITEI TTO HAOTIOACHHIO TEIUIOBOTO PACIITUPEHUS Ta30B.
OnsbITHI 110 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYIISIPHOTO IPUTSIKEHUS
3 JABWXEHUE U BBAUMOJAENCTBUE TEJI

3.1 Mexanunueckoe IBHKeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBHKEHHE

3.2 Cxkopoctb. CpeHsis CKOpOCTh IPU HEPABHOMEPHOM ABUKEHUU. Pacder myTu u
BpPEMEHH JBIKCHUS

3.3 SBnenue uHepuuu. 3aKOH UHEpUUU. B3aumoaeicTBie Tea Kak NpuiruHa
W3MEHEHUS CKOPOCTH JBMKEHUS Tell. Macca Kak Mepa MHEpTHOCTH Tena

3.4 [InotHOCTE BemecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €MHULIE
o0bema BelecTBa

3.5 Cuna kak XapakTepUCTHKa B3aUMOJEHCTBHS Tel

3.6 Cuna ynpyroctu u 3akoH ['yka. i3MepeHue cruibl ¢ IOMOIIBIO THHAMOMETPA

3.7 SIBnenue TAroreHus u cuina Tsbkectu. Crna TSHKECTH Ha IpYTUX IUtaHeTax. Bec
tena. HeBecomocth

3.8 Cuna tpenust. TpeHue cKoNbKeHNs U TpeHHe NoKos. TpeHne B Mpupoae u
TEXHUKE

3.9 CrnoxeHne cuil, HalpaBJIEHHbIX 110 OJHON NpsiMoil. PaBHOZEICTBYIOAs CHIT




3.10

[IpakTudeckue paboThI

OrnpeneneHue CKOPOCTH paBHOMEPHOT'O IBUKEHUS (IIIapUKa B KUJKOCTH,
MOJICNIU AJIEKTPUIECKOT0 aBTOMOOMIIS U TaK Jajiee).

Onpezenenrie cpeaHeil CKOPOCTH CKONBKEHUS OpycKa MITH IapyKa Mo
HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue MIOTHOCTHA TBEPAOIO TENa.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedopManun)
IIPYXXUHBI OT IPWJIOKEHHOU CUJIBL.

OMNBITHL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTE CHJIBI TPEHUS CKOJIBKEHHS OT Beca
T€Ja U XapakTepa CONPUKACAIOLIUXCS TIOBEPXHOCTEN

3.11 duzuveckue IBICHUS B IPUPOJE: TPUMEPHI IBUKEHUS C Pa3THYHBIMU
CKOPOCTSIMHU B JKMBOM U HEXUBOU IIPUPOAE, JAEUCTBUE CUIIBI TPEHUS B IPUPOAE
U TEXHUKE

3.12 TexHu4eckrne ycTpoicTBa: IMHAMOMETP, MOAIMIUITHUKH

JIABJIEHUE TBEP/IbIX TEJI, )KUJIKOCTEI U TA30B

4.1

[JaBnenue TBepaoro tena. CrocoObl yMEHBIIEHNUS U YBETMUEHUS TaBICHHS

4.2

JlaBieHue rasa. 3aBHCUMOCTb JIaBJICHUS ra3a oT 00beMa, TeMIepaTypsbl

4.3

Ilepenaua maBieHus TBEPABIME TeIaMU, XUIKOCTSIMHU U Ta3aMH. 3aKOH
ITackamns. IlHeBMaTH4YeCcKrEe MallIMHBI

4.4

3aBHCHMOCTD JaBJIEHUS )KUIKOCTH OT TIyOHHBI. [ mapocTaTHaecKuit
napajokc. Coobmaromuecs: cocypl. [ uapaBmueckue MeXaHU3MbI

4.5

Atmocdepa 3emin 1 atMocdepHoe naBieHue. [IpuunHbI CyIecTBOBaHUS
BO3AyIIHON 000s0ukn 3emiu. OnbiT Toppudenny. 3aBUCUMOCTh
aTMoc(epHOro JaBJIeHHs OT BBICOTHI HaJl YPOBHEM MODSI

4.6

Wsmepenne atmocdeproro nasnenus. [IpuOopsr s n3mMepeHus
aTtMoc(epHOro 1aBJICHHUS

4.7

JelicTBue )XUIKOCTH U ra3a Ha MOrPYKEHHOE B HUX TeJlo. BeITankuBaromas
(apxumMenoBa) cuma. 3akoH Apxumena

4.8

IlnaBanue Ten. BozayxoruiaBanue

4.9

IIpakTrdeckre pabOTHI:

Hccnenosanne 3aBUCUMOCTH Beca Tejla B BOZIE OT 00beMa IOrpyKEHHOH B
XKHUJIKOCTh YacCTH TeJa.

Omnpeznenenrie BRITAIKABAIONICH CHITBL, IEHCTBYIOIIEH HA TENO, TOTPYKEHHOE B
KHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, ACUCTBYIOLIEH Ha TEO B
XKHUIKOCTH, OT Macchl Tefa.

OmnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIB,
JIEMCTBYIOIIEH Ha TeJIO B )KHUAKOCTH, OT 00beMa MOTPYKEHHOH B KUAKOCTb
YaCTH TeNa U OT IUIOTHOCTH JKHJIKOCTH.

KoncrpynpoBanue apeoMerpa 1M KOHCTPYHPOBAHHUE JIOAKU U ONpEesIeHE
€e Ipy30I0bEMHOCTH

4.10

dusnueckue sIBIECHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOr0 AaBJICHUS Ha
KHUBOH OpraHu3M, IIJJaBaHUE PHIO
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TexHUYECKHE yCTPOHCTBA: COOOIIAFOIINECS COCYbI, YCTPOHCTBO
BOZONIPOBOJA, THAPABIMYECKUH Ipecc, MaHOMETp, OapoMeTp, BEICOTOMED,
MOPILIHEBOI HACOC, apEOMETP

PABOTA, MOIIHOCTb, QHEPT' A

51 MexaHnnyeckas pabora

5.2 MexaHunueckass MOITHOCTD

5.3 ITpocTbie MeXxaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmio
paBHOBECHS pbIyara

5.4 [Ipumenenue nmpaBuia paBHOBECHsI phlyara K OJIOKyY

55 "3onoroe npaBuio” Mmexanuku. Kosduunent none3Horo AeicTBus

MECXaHU3MOB. HpOCTBIe MEXaHU3MbI B 6BITy U TEXHUKE




5.6 [ToTenmmansHas HEPTUH TeNa, MOAHITOr0 HaJl 3emiieit

5.7 Kunernyeckas sneprus

5.8 Ilonnas mexaHnueckas SHEprus. 3aKoH U3MECHCHUS U COXpaHCHUS
MEXaHHUYECKOM OHEpPruu

59 [IpakTuyeckue paboOTHI:

Omnpenenenrie pabOTHl CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBUKCHUH Tefla 110
TOPU30HTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycnoBUil paBHOBECUS pblyara.

Usmepenne KI1/] HakIOHHOM MIOCKOCTH.

N3ydenune 3akoHa coXpaHEHHs MEXaHUYECKON IHEPTUU

5.10 duzuyeckue IBJICHUS B IPUPOJIE: PhIYary B TeJe YeloBeKa

5.11 Texauueckne ycTpolcTBa: pblvar, HOABHKHBIN U HETIOBUKHBIN OJI0KH,
HaKJIOHHAS TIOCKOCTh, MTPOCTHIC MEXaHU3MBI B OBITY

IIpoBepsiemble TPeGOBaHNSI K pPe3y/IbTATaAM OCBOEHUS OCHOBHOM
o0pa3oBaTte/ibHOII nporpammsl (8 Kiacc)

Kon
NMPoBEPAEMOro
pe3yjabTara

IIpoBepsieMble MpeAMETHBIE Pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOTO 00111€ro 00pa3oBaHus

11

HCIIOJIB30BaTh ITIOHATHUA

1.2

pa3uyaTh SBJICHUS 110 OMHUCAHUIO UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (U3MUECKOE SIBJICHUE

13

pacro3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOIIEM MUDE, B
TOM YHCIIC q)HSH‘IeCKI/Ie SABJICHUA B IMIPUPOJIEL, IIPU 3TOM IIEPEBOAUTH IPAKTUYCCKYTO
3a1a49y B y4eOHYIO, BBIICIAT CYIIECTBEHHBIC CBOMCTRA (TIpU3HAKN) GHU3HIECKUX
SIBJICHU U

14

OITUCHIBATH N3YUCHHBIC CBOMCTBA TeN M (GU3NUECKHE SIBICHUS, HCIIONB3Ys (PU3MUECKUE
BEJIMYWHBI, TPY OMMCAHUH MPABIIIBHO TPAKTOBATH (PU3NIECKUNA CMBICI HCITOIB3YEMBIX
BEJIMYHH, 0003HAYCHHS W SAMHUIBI PUMUECKUX BEITMYUH, HAXOIUTH (hOPMYIIbI,
CBSI3BIBAIONINE NaHHYIO (PU3NUYECKYIO BEIUYUHY C IPYTHUMH BEIHYNHAMH, CTPOUTH
rpadMKi U3YYeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BETUYNH

15

XapaKTepu30BaTh CBOWCTBA Tel, (PM3UIECKUE SIBICHUS U TIPOLIECCHI, NCTIONB3YS
M3y4eHHBIE 3aKOHBI, TP ATOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3aITACHIBATH
€ro MaTeMaTHIeCKOe BBIPAKEHHE

1.6

OOBSCHATH (PU3NUECKUE MTPOLIECCH M CBOMCTBA TEJl, B TOM YHCIIC U B KOHTEKCTE CUTYaIUH
MIPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTDH O0BSICHEHHE U3 | - 2 TOTMYECKUX IIaroB C MOMOINBI0 1 - 2 H3ydeHHBIX CBOWCTBA
(bU3HYECKUX SBICHUH, GU3NIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

pemaTe pacyeTHbIe 3aa4u B 2 - 3 NelCTBUS, HCIIONb3Ys 3aKOHBI U ()OPMYITHL,
CBSI3bIBAONIME (PU3UUECKHE BEIMUMHBL: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a41 3aI1ChIBATh
KpaTKO€ YCIIOBHE, BBISBIIATh HEAOCTATOK AAHHBIX JUIS PEIICHHS 3a1a4H, BEIOUPATh
3aKOHBI ¥ (YOPMYJIbI, HEOOXOMMBIE AJISl €€ PEIICHHS], IPOBOANUTh PACUEThl U CPaBHUBATH
MOTy4EHHOE 3HaUYeHNE (PU3MUECKON BETUYMHBI C H3BECTHBIMU TaHHBIMU

18

pacmosHaBaTh NpoOJIEMbl, KOTOPhIE MOXKHO PELIUTH MPU HOMOLIH (PU3NIECKHX METOOB,
HCIOJIB3YsI ONMCAHNE UCCIe0BAHNUS, BBIIEATH IPOBEPSIEMOE MPEATOJIOKEHHUE,
OLIEHMBATD MPaBUJIBHOCTh OPSIKA IPOBEACHUS HCCIIEAOBAHNS, IEIaTh BHIBOJIBI

19

MIPOBOAMTE OIBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX CBOWCTB TeIl:
(hopMynTUpOBaTh IIPOBEPsIEMbIE MPEATIONOKEHNS, COOUPATh YCTAHOBKY U3
MPEATIOAKEHHOT0 000PYAOBaHMS, OMUCHIBATD X0/ OIBITA U (POPMYIUPOBATH BBIBOBI

1.10

BBITOJIHATH MPSIMbIE U3MEPEHUS C HCIONb30BaHUEM aHAIOTOBBIX IPUOOPOB U JATYNKOB
(U3NYECKNX BETMYNH, CPABHUBATH PE3YJIbTAThl H3MEPEHHUH C y4eTOM 3aJaHHON
a0COJIOTHOW MOTPEIIHOCTH
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OpOBOAUTH UCCICAOBAHUC 3aBUCUMOCTHU O,ElHOfI q)HBquCKOﬁ BCIIMYHUHBI OT ,Z[pyl"OfI C




HCIOJIb30BAHUEM IIPAMBIX H3M€pCHHI>'IZ MJIAaHUPOBATH UCCIICAOBAHUC, CO6I/IpaTI> YCTaHOBKY
" BBIIIOJIHATH USMCPCHUA, CIICAY MMPEAIOKCHHOMY IUIaNHYy, (bl/IKCI/IpOBaTI) PEIYIbTAThI
nonyquHoﬁ 3aBUCUMOCTH B BUJC Ta6J'II/II_I n Fpa(bI/IKOB, JACIAaTh BBIBOABI IO PE3YyJIbTaTaM
HUCCICa0BaHUsA

1.12

MPOBOANTH KOCBEHHBIE U3MEpEHHsI (PU3NYECKUX BEINYHH: TNIAHUPOBATH U3MEPEHN,
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIIEAYS MPEIOKEHHON HHCTPYKIIUH, 1
BBIUMCIIATH 3HAYCHUE BEITUYHHEI

1.13

cOOJTIOAaTh TIpaBUJIa TEXHUKU 0€30MaCHOCTH TpH paboTe ¢ 1abopaTOPHBIM
000pyI0BaHHEM

1.14

XapaKTepU30BaTh IPUHIHITEI JEHCTBHS N3YUYSHHBIX MPHOOPOB M TEXHUYECKUX YCTPONCTB
C OMOPOii HA MX OMHMCAHMSI, HCTIOIB3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUHN U
HEoOX0MMBbIe (PU3NIECKIE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTENBHBIE TPUOOPHI 10 CXeMaM
1 CXEMAaTUYHBIM PUCYHKAM, COCTABJISITh CXEMBI AJIEKTPUYECKUX LIETEl C
IIOCIIEN0BATENbHBIM U NIAPaJUIEIbHBIM COCIMHEHUEM DIIEMEHTOB, Pa3nyasi yCIIOBHbIE
0003HAYEHH DJIEMEHTOB JJIEKTPUUYECKUX LIenen

1.16

MPUBOJINTH MTPUMEPHI (HAXOAUTH HHOOPMAIIUIO O TIPUMEpPax) IPaKTHIECKOTrO
HCIIOIb30BaHUS (PU3MUECKUX 3HAHUN B TIOBCEAHEBHOM KU3HU 11 00CCIICUCHUS
0e30MacHOCTH MPH 00palIeHUH ¢ TPUOOPAMU M TEXHUIECKUMH YCTPOHCTBAMH,
COXpPaHEHUsI 30pPOBbS U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 TIOBEJICHUS B OKPYKarOIeh
cpene

1.17

OCYIIECTBIIATH TIOUCK HH(OpMaIuu GpU3NIEcKOro cojiepkanus B ceru MHTepHer, Ha
OCHOBE€ NMCIOIITUXCS 3HAHUU U IMyTEM CPpaBHCHHA JOMOJHUTEIbHBIX HCTOYHHUKOB
BBIAETATH WH(POPMAINIo, KOTOpas ABISAETCS MPOTHBOPEUNBOM MM MOXKET OBITH
HEJI0CTOBEPHOI

1.18

HCIIONIB30BaTh MPH BBHITTOTHEHNH y4eOHBIX 3aJaHUH HAyIHO-TIOMYIAPHYIO JUTEPATYPY
(hm3mUecKoro coaepKaHus, CIIpaBOYHBIE MaTEPHUAIIBI, pecypchl cetu IHTepHeT; BIaaeTh
IpreMaMy KOHCTIEKTHPOBAaHUA TEKCTa, peoOpa3zoBaHus WH(GOPMAIIH U3 OTHOU
3HAKOBOW CHCTEMBI B JAPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC TMCEMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001as
nH(}OpPMAIMIO U3 HECKOIBKIX UCTOYHUKOB (DU3MUECKOT'O COMIEPKAHUS, B TOM YHCIIe
TyOTMYHO MPECTABIATh PE3YIbTATHI MPOESKTHOW WJIH NCCIIEA0BATEIbCKOM NS TeIbHOCTH,
IIPH 5TOM TPaMOTHO HCIIOB30BaTh U3YUYEHHBIHN MOHATHHHBINA anmapaT Kypca (QpHu3uK,
COITPOBOXKJATH BHICTYIJICHHUE TIPE3EHTAIIUEH

1.20

IIPH BBHITIOJTHEHNHN y4eOHBIX IPOEKTOB U MCCIIENOBaHUI (PU3MUECKUX MPOIECCOB
pacnpenensaTh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHUH C TIOCTaBICHHBIMH 33/Ia9aMH,
CIIEZIVTH 32 BBHITIOJTHEHNEM IINIaHA ICHCTBHIA U KOPPEKTUPOBATH €r0, aJIeKBATHO OLIEHUBAThH
COOCTBEHHBIHN BKJIAJ B AEATEIHHOCTh TPYIIIHI, BRICTPAUBATH KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, POSBIISIA TOTOBHOCTD Pa3peiaTh KOH(MIHKTHI

IIpoBepsiemble 3j1eMeHTHI copep:kaHus (8 Kiacc)

Kon
pa3nena

Kopa 3s1emenTa IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS

6

TEIIVIOBBIE ABJIEHUA

6.1 OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHUS
BemecTBa. Macca u pa3mepbl MoJieKyil. ONBITHL, TOATBEPKAAIOLINE OCHOBHBIE
MOJIOKEHUS] MOJIEKYJISIPHO-KHHETUYECKON Teoprun

6.2 Mopenu TBEp0T0, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUI BEIecTBa.
Kpucramueckue u amopdHbIE Tena

6.3 OOBsCHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEP/IBIX T HA OCHOBE
TTOJIOXKEHU I MOJNIEKYIISIPHO-KUHETUIECKOH TEeOpUH

6.4 CMaunBaHue U KalmnJIJIAPHBIC ABJICHUA

6.5 TenyoBoe pacmpeHne U CxaTue




6.6

Temnepatypa. CB3b TEMIIEPATyPhl CO CKOPOCTHIO TEMIOBOI'O JBUKEHUS
YaCTHIL

6.7

BHyTpeHHSISI OHEprus. CriocoObI H3MEHEHUS BHyTpeHHefI OHEpPruun:
TCILIONEepcaavya U COBEPUICHUEC pa60TI>I

6.8

BI/IILLI TCIIONEpCAaYn: TCIJIONPOBOAHOCTh, KOHBCKIIHA, U3TTYUCHHUC

6.9

KonnuecTBo TENIoTHI. yI[CJ'H)HaH TCIIJIOEMKOCTD BE€IICCTBA

6.10

TennooOMeH 1 TerIoBoe paBHOBECHE. Y paBHEHUE TEIUIOBOTO OanaHca

6.11

IInaBaeHue u OTBEPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. Vz[eana;I TCII0Ta
IIJIaBJICHUA

6.12

[TapooOpa3oBanue u KoHaeHcanus. Mcnapenue. Kunenue. Y nenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhI KMUIICHUS OT aTMOC(HEPHOTO
JaBIICHUS

6.13

BirasxkxHoCTh BO3/1yXa

6.14

3Hepr1/15{ TOIIJIMBA. Y):[CHLHEUI TEIJIOTA CrOpaHus

6.15

[Mpuniunet padots! TeroBeix aeurateneid KI1J{ termioBoro aBurarens.
TernnoBble IBUraTeny U 3aliuTa OKpPYXKaroLel cpe/ibl

6.16

3aKoH COXpaHEHHs U MPEeBpaIIeHNs] YHEPTUHU B TEIIJIOBBIX MPOIEcCcax

6.17

[pakTudeckue paboTHI:

OMBITHI TI0 OOHAPYKEHUIO TEUCTBHS CHJI MOJICKYJISIPHOTO TTPUTSIKCHIS.
OnBITHI 11O BRIPAIIMBAHHUIO KPHUCTAIIJIOB TOBAPEHHOM COJIH MJIHM caxapa.
OnbITHI 110 HAOJTIOIEHHUTO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OrmpenerneHne NaBJIeHNs BO3IyXa B OaJUIOHE IITPHUIIA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTH JaBIIEHHUS BO3yXa OT €ro oobema u
HarpeBaHus WK OXJIAXKICHU.

IIpoBepka THITOTE3BI TMHEHHON 3aBUCUMOCTH JJTHHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUIECKOI TpyOKe OT TeMITepaTyphl.

HaGumoienne n3aMeHeHnsl BHyTPEHHEH SHEPTrUH Tea B pe3yibTare
TETJIoNepeayn U paOOThl BHEITHUX CHII.

HccnenoBanue SBIEHUS TEIIO0OMEHA ITPY CMEIITMBAHUHN XOJIOTHOW M TOpSTICH
BOJIBI.

Onpeznenenrie KOIMYECTBA TEIUIOTHI, TIOTYYEHHOTO BOAOH MpH TerI000MeHe ¢
HarpeTsIM METAJUTMYECKUM [IAITHHIPOM.

Onpenenenrie yAeIbHON TEMIIOEMKOCTH BemecTBa. VcciieoBanue mpoiecca
HCTIApEHUS.

Omnpeznenenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Onpeznenenrie yAeIpHON TEIIIOTH IJIABJICHUS JIb/Ia

6.18

du3nveckre SBISHNUS B IPUPOJIE: IOBEPXHOCTHOE HATSDKEHUE U KalMJUTAPHBIS
SIBJIGHUS B TIPUPOJIE, KPUCTAJUIBI B IpUpo/e, n3mydenre CoNHIa, 3aMep3aHre
BOIOEMOB, MOpPCKHUE Opu3bI; 00pa3oBaHME POCHI, TyMaHa, WHes, CHera

6.19

Texauueckue ycTpolCTBa: KallWLISPhL, TPUMEPBI HCIONb30BaHUS
KPHUCTAJJIOB, >KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYpPbl, TEPMOC,
CHCTEMa OTOIUICHUS I0MOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOrHa,
JBUraTeIb BHYTPEHHETO CrOPaHUs

OJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Ten. J[Ba poaa dIeKTPUIECKUX 3apsiioB

7.2 Bzaumogeticteue 3apsokeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTD CHITBI
B3aMMOJICUCTBHS 3aPSHKEHHBIX TEJ OT BEIMYHUHBI 3aPSJIOB U PACCTOSHUS
MEXK]Ty TEITaMH)

7.3 OnexTpudeckoe none. HanpsokeHHOCTh 3nekTpudeckoro mons. [IpuHium
CYIEPIO3UIINH JEKTPUUYESCKUX MoJiel (Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocurenu snekrpudeckux 3apsiioB. DIIEeMEHTAPHBIN SJEKTPUICCKUN 3apsi/l.
Crtpoenue atoma. [IpoBOTHUKY U TUAIEKTPUKU

7.5 3aKOH COXpaHEHUSs JIIEKTPUUYECKOTO 3apsia




7.6

9JICKTpI/IIIeCKI/Iﬁ TOK. Y CIIOBUS CyHI€CTBOBAHUS 3JICKTPUUICCKOI'O TOKA.
M cTOYHNKY MOCTOSIHHOTO TOKa

7.7

I[eﬁCTBHH QJICKTPHUYCCKOT'O TOKa (TGHJ'IOBOC, XHUMHUYECCKOC, MaFHI/ITHOG).
9JIeKTpI/IIIeCKI/Iﬁ TOK B XXKHUJKOCTAX MU ra3ax

7.8

3J'ICKTpI/IIIeCKa$I OCIb. Cuna Toka. QHCKTpI/I‘lCCKOC HAaIpsAKECHUC

7.9

COHpOTI/IBJ'IeHI/Ie IMPOBOAHUKA. yI[CJ'IBHOC COIMPOTHUBJICHNUEC BCILICCTBA

7.10

3axon Oma U1 ydacTKa Ienu

7.11

IlocnemoBaTrenbrHOC U napaijiCeibHOC COCAMHCHNUE MTPOBOAHNKOB

7.12

Pabora 1 MOIIHOCTB AJIEKTPHYECKOro Toka. 3akoH Jxoynsa-Jlenna

7.13

DnekTpuyecKre ey 1 MOTPEOUTENN dIIEKTPHUECKON SHEPTHH B OBITY.
Koporkoe 3ambikanmne

7.14

IlocTostHHBIE MarHuTEL. B3anMoaencTBre NOCTOSIHHBIX MarHUTOB

7.15

MaFHI/ITHOG T10JIC. MaFHI/ITHOC I10JIC 3eMJ'II/I M €ro 3HAYCHHUC JIA )KU3HU Ha
3emie

7.16

OmnsIT Opcrena. MaruuTHoeE 1ole JIeKTpruaeckoro Toka. [Ipumenenne
3JIEKTPOMAarHUTOB B TEXHUKE

7.17

JleiicTBre MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb
IIOCTOSIHHOTO TOKA. VCI0nb30BaHNE JIEKTPOABUTATENEH B TEXHUUECKUX
YCTPOICTBaxX U HAa TPAHCIOPTE

7.18

OmpiTer @apanes. SBieHne AIeKTpOMaraHuTHON HHIyKIuA. [1pasmno Jlenia

7.19

Onekrporenepatop. CrocoObl MONyUeHHS AIEKTPUIECKON YHEPTHH.
DNeKTPOCTaHIIUK Ha BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTHH

7.20

[IpakTideckue paboTHI:

OMnbITHI 110 HAOIIOAEHHIO JIEKTPU3AINH Tell MHIYKIUEH U IpU
COIPUKOCHOBEHUHU.

Hccnenosanue neicTBUS 3JEKTPUUECKOIO M10JIs1 HA IPOBOIHUKY U
JIU3JIEKTPUKH.

COopka u mpoBepka paboThI IJICKTPHUUECKOM LU HOCTOSHHOIO TOKA.
W3mepenue u peryaupoBaHue CUIIbI TOKA.

W3MmepeHue 1 peryaupoBaHue HaIpsKEHUsI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Yepe3 PE3UCTOp, OT
COIPOTHUBIIEHUS PE3UCTOPa U HANIPSDKEHUS Ha PE3UCTOPE.

OmnbITbHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUIECKOI'0 COIPOTUBIICHUS
IIPOBOAHMKA OT €r0 AJIHMHBI, IUIOMAAU IIOIEPEIHOr0 CeYEHHsI U MaTepuaIa.
[IpoBepka npaBuiia CI0KEHUS HAPSDKEHUH [IPU IIOCIIEA0BATENBHOM
COEIMHEHNU JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia U1 CHIIBI TOKA IPH NTapajuIeIbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenne paboThl JIEKTPUUECKOr0 TOKA, HAYIIErO Yepe3 Pe3UCTop.
Omnpenenenrie MOLIHOCTH 3JIEKTPHUUECKOTI0 TOKA, BBIACIAEMOIN Ha PE3UCTOPE.
HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, HIYIIErO Yepe3 JIaMIOUKY, OT
HAIpsDKEHUS Ha HEH.

Omnpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJIEHCTBUS IIOCTOSHHBIX MarHUTOB.
W3yuenre MarHuTHOTO MOJISI HIOCTOSIHHBIX MarHUTOB IIPU UX OOBEIUHEHNHU U
pas3aeneHum.

UccnenoBanue neicTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OmnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI B3aUMOIECHCTBHUS KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPaBJIECHUS TOKa B KaTYIIKE.

Uzyuenne neficTBHsS MarHUTHOTO IIOJISL HA TPOBOAHUK C TOKOM.
KoncrpynpoBanue u nzydeHue paboThl 3JIEKTPOABUTATENS.

M3mepenne KIIJI anexkTpoaBuraTenbHON yCTAHOBKH.

OMNBITHI IO UCCIIEIOBAHUIO SBJICHUS IEKTPOMArHUTHON MHIYKIIUH:
HCCIeI0BaHNE U3MEHEHNH 3HAUCHUS M HAIIPaBJICHHUsI HHAYKIHOHHOTO TOKA

7.21

dusndecKre IBICHUS B MMpUPOAC: JICKTPUICCKUC SABJICHUS B aTMOC(i)epe,




QJICKTPHUYCCTBO KUBBIX OPTaHU3MOB, MArHUTHOC I10JIC 3GMJ'II/I, I{peﬁ(b
MOJIFOCOB, POJIb MArHUTHOT'O ITOJIA UIA )KU3HU Ha 36MJ'I€, MOJIAPpHOC CUAHUC

7.22 TexHudeckne ycTpoHCcTBa: 3JEKTPOCKOIl, aMIIEpMETp, BOJIBTMETP, PEOCTar,
CUETUYHK JICKTPUUECKON IHEPTHH, JIEKTPOOCBETUTENbHbIC IPUOOPHI,
HarpeBaTelbHbIe 3JICKTPONPHUOOPHI (IPUMEPHI), SEKTPUIECKHIE
MIPEIOXPAHNUTEINH, AIEKTPOMATrHUT, 3JIEKTPOABUTATENb TOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

IIpoBepsiemble TPeOOBAHMSA K pPe3yIbTATAM OCBOECHHS OCHOBHOM
o0pa3oBaTte/ibHOII nporpamMmmsl (9 kiiacc)

Kon
NMPoBEPsAEMOro
pe3yjabTara

IIpoBepsieMble MpeAMETHBIE Pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOTO 00111€ro 00pa3oBaHus

11

HCIIOJIb30BAaTh N3YYCHHBIC ITIOHATUA

1.2

paznuyaTh SBJICHHS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX JaHHOE (PU3MUECKOE SIBJICHUE

1.3

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUH B OKPY>KAIOIIEM MUDE, B
TOM 4HncIie PU3NUECKHE SBICHHS B IPUPOJIE, IPH STOM MEPEBOUTH MPAKTUIECKYIO
3a/iaqy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIC CBOMCTBA (MIPU3HAKN) (HHU3NIECKIX
SIBJICHUN

14

OITUCHIBATH U3YUCHHBIE CBOMCTBA Tel M (PU3NYECKUE SBICHUS, UCIIONb3Ys (PU3UUECKHE
BEJIMYMHBI, TPY OMMCAHUH MPABIIIBHO TPAKTOBATH (PU3UIECKUNA CMBICI HCITOIB3YEMbIX
BEJINYHH, 0003HAYCHHS U SAMHUIBI PU3MUECKUX BETUINH, HAXOJAUTH (POPMYJIH,
CBSI3BIBAOIIKE JJAHHYIO (PU3UYECKYIO BETMUUHY C JPYTrUMH BETMYMHAMH, CTPOUTH
rpadMKi U3YYeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BETUYNH

1.5

XapaKTepU30BaTh CBOMCTBA TEll, PU3MUECKUE SIBICHHS U TIPOIECCHI, UCTIONB3YS
M3y4eHHBIE 3aKOHBI, ITPHA ATOM JIaBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U 3aMTMCHIBATH
€ro MaTeMaTHYeCKOe BBIPAKEHHE

1.6

OOBSCHATH (PU3UUYECKHUE MTPOIECCH U CBOMCTBA TEN, B TOM YHCIIE M B KOHTEKCTE CUTYaIui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABISATH IPUINHHO-CIIS/ICTBEHHBIC CBSI3H,
CTPOUTEL OOBSICHEHHE U3 2 - 3 JJOTMYECKHX IIaroB ¢ TIOMOIIBIO 2 - 3 H3yU4eHHBIX CBOMCTBA
(U3NYECKUX SBICHHUH, (PU3NIECKUX 3aKOHA VT 3aKOHOMEPHOCTH

1.7

pemaTes pacyeTHbIe 3aa4n (OMMPArOIIHecs Ha CHCTeMY U3 2 - 3 ypaBHEHUH ), HCIIOIb3YS
3aKOHBI ¥ (YOPMYJIbI, CBA3BIBAIONIHE (PU3UUCCKHE BETUYHHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a9u 3aMKChIBATH KPATKOE YCIOBHUE, BBISIBIIATH HEOCTAIOINE HITU H30BITOYHBIC
JIAHHBIC, BBIOUPATH 3aKOHBI U (POPMYITBI, HEOOXOJIMMBIC JUISl PEIICHHS, TIPOBOIUTH
pacueThl U OICHUBAThH PEATMCTUIHOCTH IMOMYICHHOTO 3HAYCHHS (PU3NIECKON BETUINHBI

1.8

pacno3HaBaTh MPOOIEMBI, KOTOPBIE MOYKHO PEIIUTH MPH TTOMOIIH (PU3NIECKUX METO/OB,
WCIIONB3YsI ONTUCAHHUE UCCIIEAOBaHNS, BBIIEISATH IPOBEPAEMOE MPEAIOI0KEHNE,
OLIEHWBATh MPABUIHLHOCTH MTOPSKA TIPOBENCHIS HCCIEIOBaHUS, IENATh BHIBOIPI,
HMHTEPIPETUPOBATE PE3YIIbTATHI HAOIIOJEHUN 1 OIBITOB

1.9

MIPOBOHTH OIBITHI 1O HAOIIOICHUIO (GU3NYECKUX SBICHUH MM (GU3HMIECKHX CBOHCTB TEI:
CaMOCTOSATENBHO COOMPATh YCTAaHOBKY M3 U30BITOYHOrO Habopa 000OpyI0BaHHUA,
ONKCHIBATh XOJI OIBITA M €T0 Pe3yNIbTaThl, OPMYIUPOBATH BEIBOIBI

1.10

MIPOBOJHTH TPH HEOOXOJMMOCTH CEPHIO TPSIMBIX H3MEPEHUH, ONpeNeNnsis CpeanHee
3HAYEHHE N3MEPSIeMOl BeNNUMHBI ((POKyCHOE pacCTOsIHUE COOMparome JINH3bI),
000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MepUTENBLHOTO Mprbdopa)

111

MIPOBOAMTH MCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYMH C UCIONb30BaHUEM
MPSIMBIX U3MEPEHUIL: IJIaHUPOBAThH HCCIIEAOBaHUE, CAMOCTOSITENILHO COOMPATh
YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTATHI TOJYYEHHON 3aBUCUMOCTH (PU3NUIECKUX BEIMYMH B
BHJE TaONUL U rpadMKOB, 1ENaTh BEIBOABI 110 PE3yJIbTaTaM HCCICAOBAHUS

1.12

MMPOBOANUTH KOCBCHHBIC U3MCPCHU (1)I/I3I/I‘-ICCKI/IX BCIIMYUH: IJIAHUPOBATH U3MCPCHUH,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJHATHL U3MCPCHUA, CIICAYA
Hpe):[,.]'[O)KeHHOﬁ HWHCTPYKIIUHU, BBIYUCIIATD 3HAUCHUC BCIIMYNHBI U aHAJIU3UPOBATH




MOJY4YCHHBIC PE3YJIbTAThI C YUCTOM 3aI[aHHOI>'I MOrpCIIHOCTH I/ISMepeHI/Iﬁ

1.13

COOJTIOAATh TIPaBHIIa TEXHUKH O€30MAaCHOCTH TIPH paboTe ¢ JTabopaTOPHBIM
000pyI0BaHHEM

1.14

pa3iindaTb OCHOBHBIC IIPU3HAKH U3YUYCHHBIX (I)I/I3I/I‘IGCKI/IX MOJICIICH MaTepualibHasa TOYKa,
a0bCOIFOTHO TBEPAOC TECIIO, TOUYCYHBIM UCTOUHHUK CBCTAa, JIy4, TOHKasd JIMH3a, IJIaHCTapHas
MOJCIb aTOMa, HYKJIIOHHAas1 MOACIIb aTOMHOI'O d1pa

1.15

XapaKTepU30BaTh IPUHIHITEI JEHCTBHS N3YYSHHBIX MPHOOPOB M TEXHUYECKUX YCTPONCTB
C OMOPOi HA MX OMMCAHMSI, KCIIOB3Ys 3HAHHUS O CBOWCTBAaX (PM3MYECKUX SIBJICHUH H
HEoOX0MMBbIe (PU3NIECKIE 3aKOHOMEPHOCTH

1.16

HCTIOJIB30BAaTh CXEMBI 1 CXEMaTHYHbBIE PUCYHKU U3yYCHHBIX TEXHUYECKHX YCTPOUCTB,
H3MEPUTENHHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPH PELHICHUH yIeOHO-
MPAaKTUYECKUX 3a]]au, ONITUYECKHE CXEMBI sl TOCTPOCHUS M300paKEHH B TNIOCKOM
3epKalie U COOMpAroIeH JTHH3e

1.17

MPUBOJINTH MTPUMEPHI (HAXOAUTH HHOOPMAIIUIO O IPUMEpPax) IPaKTHIECKOTrO
HCIIOIb30BaHUS (PU3MUECKUX 3HAHUN B TIOBCEAHEBHOM KU3HU 11 00CCIICUCHUS
0e30MacHOCTH MpH 00palIeHNH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHUsI 3I0pPOBbsS U COOJIIOJICHUSI HOPM IKOJIOTHYECKOT0 TIOBEJICHUS B OKPYKarOIeh
cpene

1.18

OCYILECTRIIATH MOUCK HH(OpMaLuu (GU3UIECKOro cojepkanus B cetu HTepHer,
CaMOCTOSTETHHO (POPMYTUPYS MOMCKOBEIH 3aMpOC, HAXOAUTH ITyTH OMPEICICHUS
JIOCTOBEPHOCTH TOTY4YEeHHOM MH()OPMAIIUU Ha OCHOBE MMEIOIIMXCS 3HAHUH U
JIOMIOJIHUTENbHBIX HCTOYHUKOB

1.19

HCIIONIB30BaTh MPH BBHITTOTHEHNH y4eOHBIX 3aJaHUH HAyIHO-TIOMYIAPHYIO JUTEPATYPY
(hm3rUecKoro coyepaHus, CIIPaBOYHBIE MaTEPHaJIbl, PECYPCHI CeTH MIHTepHET; BIaieTh
MpreMaMy KOHCTIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIUH U3 OTHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MUCEMEHHBIE U YCTHBIE COOOIIEHMs Ha OCHOBE MH(GOPMAIIUY U3
HECKOJIbKUX HCTOYHHUKOB (PH3HUYECKOrO COJIEPIKAHNUS, TyOIMIHO TIPEICTABIISATD
pe3yabTaThl IPOSKTHOM I UCCIIEOBATEIhCKOM S TEbHOCTH, TIPH 3TOM IPaMOTHO
HCIIONIB30BaTh M3YUYCHHBIN OHITHHHBIN anmapar u3ydaeMoro paszena Gu3uku u
CONPOBOXK/IATH BBICTYIICHUE MTPE3CHTAIINEH C YIeTOM 0COOCHHOCTEH ayTUTOPUU
CBEPCTHUKOB

1.21

MIPH BHITOJTHEHUH YUEOHBIX MPOEKTOB M UCCIIENOBAHNN (PH3HUECKUX MTPOIIECCOB
pacnpenensaTh 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABIEHHBIMHA 33/Ja4aMH,
CIIEZIVTH 32 BBHITIOJTHEHNEM IIJIaHA ICHCTBHIA U KOPPEKTUPOBATH €r0, aJIeKBATHO OLIEHUBATH
COOCTBEHHBIHN BKJIAJ B ACATEIHOCTD TPYIIIHI, BRICTPANBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, POSBIISIA TOTOBHOCTD Pa3peiaTh KOH(MIHMKTHI

IIpoBepsiemble 3JieMeHTHI coep:kaHud (9 Kiacc)

Kon
pa3nena

Kopa 3s1emenTa IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS

8

MEXAHMWYECKMUE ABJIEHNA

8.1 Mexanuueckoe ABuxeHue. MatepuanpHas Touka. CucreMa oTcuera

8.2 OTHOCHUTEIIBHOCTh MEXAaHUYECKOT'O JIBYKEHUS

8.3 PaBHOMepHOE NpsAMONHMHEHHOE ABHKEHNE

8.4 HepaBHomepHoOe npsimonuHeiiHoe apukeHre. CpenHsis 1 MIHOBEHHAas
CKOPOCTb TeJia MPH HEPaBHOMEPHOM JIBHIKEHUH

8.5 Yckopenue. PaBHOycKOpeHHOE MPSIMOTMHEHHOE JBHKEHHIE

8.6 CoOoanoe nmaxenue. OnerTel [Nanmies

8.7 PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH. [lepros u yactora oOpamieHwms.
Jluneitnas u yrioBas ckopocTu. LleHTpocTpeMUTEeNbHOE YCKOPEHHUE

8.8 [lepBsoiit 3akoH HproToHa

8.9 Bropoii 3akon HetoToHa




8.10

Tpernii 3akon HeroTona

8.11 [IpuHIMI Cynepno3uuy cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHHs: cuijia TPEHUS CKOJIbKEHUS, CUJIa TPEHUS TIOKOs, IPYTrUe BUIBI
TPEHHUS

8.14 Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOTHOTO
naICHHs

8.15 Jswxkenue mianer Bokpyr Comnnia. [lepBas kocMuueckasi CKOPOCTb.
HesecoMocTs 1 nieperpysku

8.16 PaBHOBecue MaTepuanbHON TOUKH. AGCONIOTHO TBEPAOE TEIO

8.17 PaBHOBecHEe TBEPIOro TeNa ¢ 3aKPEIICHHON OChIO BpalleHus. MOMEHT CHUIIBL.
Llentp TsxecTn

8.18 Nmnynsc tena. 3Menenue umiyibca. IMIynbsC cHIIbL

8.19 3aKOH COXpaHEHHS UMITYJIbCa

8.20 PeakTuBHOE ABMIKEHNE

8.21 MexaHnundeckas pab0oTa U MOLTHOCTb

8.22 Pabota cun TsbkecTH, ynpyroctu, Tpenusi. Csizb SHEpTruu 1 paboThI

8.23 [ToTenmnmanpHas SHEPTHS Tela, MOTHATOrO HAJT MTOBEPXHOCTHIO 3EMITH

8.24 [loTenmnmanbpHast SHEPTHS CKATON MPYKUHBI

8.25 Kunernueckas sHeprus. TeopemMa 0 KHHETHYECKOI SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHYECKOW YHEPTUU

8.27 [IpakTideckue paboTHI:
Onpenenenrie cpemHel CKOPOCTH CKOMBKEHUS OpyCKa MM IBUKEHHS [IapuKa
10 HaKJIOHHOM IJIOCKOCTH.
Omnpenenenue ycKOpeHUs Tela IPU PaBHOYCKOPEHHOM ABHKEHUU 110
HAaKIIOHHOW MJIOCKOCTH.
Hccnenosanne 3aBUCHMOCTH ITyTH OT BPEMEHU
IIpU PAaBHOYCKOPEHHOM JBIDKEHUM 0€3 HauajabHOW CKOPOCTH.
ITpoBepka TMIOTE3BI: €CIM PH PAaBHOYCKOPEHHOM JABMKEHUH 0€3 HadaJIbHON
CKOPOCTH ITyTH OTHOCATCSI KaK Psii HEUETHBIX YUCEIN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKU BPEMEHU OAMHAKOBBI.
HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOT'O JABJICHHUS.
Omnpeneneane KO3PGUIMECHTA TPEHUS CKOTBKCHHUS.
Omnpenenenue XeCTKOCTH MPY>KUHBL.
Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKECHUH TeJa 110
TOPU30HTAIbHON TOBEPXHOCTH.
Omnpenenenrie pabOTHI CHITBI YIIPYTOCTH TIPH MOBEME TPY3a C
HCIOJIb30BaHUEM HENOJBMKHOIO U MOJBIKHOIO OJIOKOB

8.28 ®dusnueckue sBJICHUS B IPUPOE: IPHIUBBI U OTIMBBI, IBUKEHUE TUIAHET
ConHe4yHOl CUCTEMBI, PEaKTUBHOE JIBHKEHHE KUBBIX OPIaHU3MOB

8.29 TexHUYEeCKHE yCTPOHCTBA: CIIUIOMETP, JATYUKU TOJIOKEHUS, PACCTOSHUS 1

YCKOPEHHSI, PAKEThI

MEXAHMWYECKHUE KOJIEBAHNMA 11 BOJIHBI

9.1 KonebarensHoe apmkenue. OCHOBHBIC XapaKTEPUCTHKH KOJIEOAHMIA: TIEPUO/T,
4acToTa, aMIUIUTYa

9.2 Marematruyeckuil U IpyXKUHHbIM MasiTHUKY. [IpeBpaliieHue sHepruu npu
K0J1€0aTEIEHOM JIBUKEHU N

9.3 3aryxaromue konebanus. BeiHyXeHHbIe Konebanus. Pesonanc

9.4 Mexanuueckue BoaHbl. CBOICTBA MEXaHUUYECKUX BOJH. [IpononbHbIe U
MONepeyHbIe BOIHBL. [{I1MHA BOIHBI U CKOPOCTH €€ paCIpOCTPaHEHHUS.
MexaHuveckue BOJHBI B TBEPJIOM TEJI€, CECMUUECKUE BOJTHBI

95 3Byk. ['poMkocTh M BIcOTa 3ByKa. OTpakeHUE 3ByKa




9.6

WndpasByk u ynbTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

OrmpezeneHne 4acToThl M MepHoIa KoJIeOaHHH MaTeMaTHYECKOTr0 MasiTHUKA.
OrmpezeneHne 4acToThl M Neproja KojieOaHUi MPY>KUHHOTO MasiTHUKA
HccnenoBanne 3aBUCHMOCTH TIEPUO/IA KOJICOAHHI TIOIBEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanne 3aBUCHMOCTH TEPUOA KOIEOAHUI PYKHMHHOTO MasiTHHUKA OT
MacchI Tpy3a.

ITpoBepka HE3aBUCHMOCTH TEpUOa KOIeOaH i Ipy3a, OABEIICHHOTO K HUTH,
OT Macchl Tpy3a M )KECTKOCTH NPYXKHUHBL. 3MepeHue yCKOpeHHs CBOOOTHOTO
najcHus

9.8

@Du3nyecKue SBIECHUS B IPUPOE: BOCIIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHUYECKHUE BOJIHBI, IlyHAMU, X0

9.9

TexHuueckne yCTpoHCTBa: SXOJIOT, HCIIOIB30BAaHHUE YIbTPa3ByKa B OBITY H
TEXHUKE

10 QJIEKTPOMATI'HUTHOE ITOJIE M DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 ONeKTpOMarHuTHOE Toe. DJIeKTpOMarHUTHbIE BOTHBI. CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ikana 37eKTPOMarHUTHBIX BOJIH

10.3 DneKkTpoMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA
cBeTa

10.4 [pakTndeckue paboThI:
W3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IMTOMOIIbIO MOOHIBHOIO
tenedoHa

10.5 ®dusnyuecKre ABICHUS B MPUPOJIE: OMOIOTHIECKOE JSHCTBIE BUIUMOTO,
yIBTPa(HONIETOBOrO M PEHTTEHOBCKOI'O U3 Ty4YCHU I

10.6 TexHUYECKHE yCTPOHCTBA: HCIIONB30BAHNE DJIEKTPOMATHUTHBIX BOITH IS
COTOBOH CBSI3U

11 CBETOBBIE SBJIEHUA

11.1 JlyueBas monens cBera. ICTOUHUKH CBETA

11.2 IIpssMonuHEHOE pacpocTpaHEeHUEe CBETa

11.3 Orpakenne cBera. [1mockoe 3epkao. 3aKoH OTPaKESHHS CBETA

11.4 [Ipenomnenwne cBeta. 3akoH mpenoMieHus cBeta. [lomHoe BHyTpeHHee
OTpa’keHHUEe CBeTa

11.5 Jlunaza. Xon nydeit B THH3E

11.6 Onrryeckas cuctema (oToarapaTa, MUKPOCKONA M TEIECKOIa

11.7 I'ma3 kak onTudeckast cucrema. bim3opyKocTs U JaTbHO30PKOCTh

11.8 Pasznoxenne 6enoro ceera B cektp. OmbiTel HptoToHA. ClioskeHe
CHEKTpabHBIX 1IBETOB. Jlucmiepcus cBeTa

11.9 [IpakTudeckue paboOTHI:
HccnenoBanne 3aBUCHMOCTH yTIIa OTPasKEHUSI CBETOBOTO JIy4a OT yria
T1aJICHUS.
Wzydenne xapakTepucTHK N300paKeHHS IpeaMeTa B INIOCKOM 3epKale.
HccnenoBanne 3aBHCHMOCTH YTIIa TIPEIIOMIIEHHUS] CBETOBOTO Jy4a OT yriia
MaJieHUs Ha TpaHule "BO3IyX - CTEKIO".
[Tomyuenmne n300paxkeHn ¢ TOMOIIBIO COOMPAFOIIEH JTHH3HL.
Onpenenenrie (OKYCHOTO pacCTOSHUS U ONTHYECKOW CHITBI COOMPAFOIIIEH
JIMH3HL
OMNBITHI 11O Pa3TIOKEHUIO OEIIOTO CBETa B CIIEKTP.
OMNBITHI 110 BOCIPUATHIO I[BETA MPEIMETOB IIPH WX HAOIIOJICHUH Yepe3
[IBETOBBIE (PHITBTPHI

11.10 ®duznueckue sABIeHUA B npupoze: 3atmeHus: Connna u JIyHsl, npera ten,

OIITHYECKHE SIBJICHUS B aTMocdepe (1BeT HeOa, pepakius, pagyra, MUPax)




11.11

TexHUYecKrne yCTPOHCTBA: OUKH, IIEPUCKOIN, (POTOAIAPAT, ONTUICCKUE
CBETOBOJIBI

12

KBAHTOBBIE

SABJIEHUA

121

OmnbiTel Pezepdopaa u mnanerapuas mozens atoma. Monens atoma Bopa

12.2

I/ICHyCKaHI/Ie 1 IO JIOIICHHUE CBETA aTOMOM. KBautel. JInneiiuatsie CIICKTPbI

12.3

PaguoaktuBHOCTB. Anb(a-, 6eTa- U TaMMa-U3Ty4eHUs

124

Ctpoenue aroMHOr o siipa. Hyknonnast Mmogens aToMHoro siapa. M3orormst

12.5

PannoaktuBHbIe npeBpaiienus. [lepuon monypacmnaaa aTOMHBIX €D

12.6

SnepHble peakuy. 3aKOHbBI COXPAaHEHHUs 3apsIOBOTO U MacCOBOI'O YHUCEI

12.7

3H€pFI/IH CBsA3U aTOMHBIX SJIEP. CBs13b MacChl U OHCPIrun

12.8

Peaxmuu cunTesa u aenenus saep. Mcrounuku sHepruu CoHIA U 3BE31T

12.9

SnepHas sHepreruka. [leiicTBue pailuOaKTUBHBIX HU3IIY4EHUH HA XKUBbIE
OpraHu3Mbl

12.10

[pakTudeckue paboTHI:

HaOmto/ieH1e CIUTONIHBIX U JIMHEHYAThIX CIEKTPOB U3JTyYCHHUS.
HccnenoBanne TPEKOB: H3MEPEHUE SHEPTHH YaCTUI[BI 10 TOPMO3HOMY ITyTH
(o dororpadusim).

W3mepenue paanoakTHBHOTO hoHa

12.11

®dusnyecKue ABICHUS B MPUPOE: €CTECTBEHHBIN PaIMOaKTUBHBIN (HOH,
KOCMHUYECKHUE JIY4H, paJMOAKTUBHOE U3JIyUEHUE TPUPOIHBIX MUHEPAJIOB,
JIEUCTBUE PAJIMOAKTUBHBIX M3ITYUEHUN HAa OpraHU3M 4YeoBeKa

12.12

TexHuueckue ycTpoicTBa: CIEKTPOCKOI, MHAUBUYAJIbHBIA JIO3UMETP, KaMepa

Bunncona

IIpoBepsiembie Ha OI'D no pusuke TpedboBaHMs
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTe/IbHOI NMPOrpamMMbl

OCHOBHOI'0 00111er0 00pa3oBaHus

Kon

NMpOBEPsSieMOro
TpedoBaHUs

IIpoBepsieMmble TPeGOBaHHUA K MPeAMETHBIM pe3yJbTaTaM 0a30BOT0 YPOBHSA
OCBOEHHS OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMBbl OCHOBHOT'O 00I11€ro

oopa3zoBaHus Ha ocHOBe PI'OC

1

[lornmanwne ponu GU3MKH B HAYIHON KapTHHE MHPA;
chopMUPOBaHHOCTH 0A30BBIX MPEACTABICHAN O 3aKOHOMEPHOH CBS3H U TIO3HABAEMOCTH
SIBIIGHUI TIPUPOJIBI, O POITH SKCIIEPUMEHTA B (PH3UKE, O CHCTEMOOOpa3yromIel pon
(hM3HUKY B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH, 00 ABOIIOIIUHI
(hM3MUecKuX 3HaHWI U WX POJIH B LIEIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHpPa, O
BKJIAJIe POCCUHCKUX U 3apyOKHBIX YICHBIX-(DM3UKOB B Pa3BUTHE HAYKH, OOBSICHEHNE
MIPOIIECCOB OKPYKAOIIEro MUPa, Pa3BUTHE TEXHUKH M TEXHOJIOTHI

3HaHMs 0 BUIaX MaTepUH (BEIIECTBO U TI0JE), O IBIKEHUH KaK CIIOCO0E CYIECTBOBAHUS
MaTepuH, 00 AaTOMHO-MOJIEKYJIIPHOW TEOPHU CTPOCHHS BEIIECTBA, O (PH3MIECKON
CYIIHOCTH SIBJICHUH MPUPOIBI (MEXaHHYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U
KBAaHTOBBIX);

YMEHHE pa3nyaTh SBJICHUS 110 OMUCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3NIECKOE SBICHHE;

YMEHHE pacrio3HaBaTh MPOSBICHNE N3YICHHBIX (PM3HMYESCKHX SIBICHUH B OKPYKAIOLIEM
MHUpe, BB X CYIIECTBEHHBIE CBOWCTBA (TTPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMHM HOHSTHHHOIO arrapara 1 CMMBOJIIMYCCKOTO SA3bIKa (I)I/I3I/IKI/I n
HCIOJIB30BaHUC UX JIS1 PCHICHUA y‘le6HBIX 3a1aa4,

YMCHHUEC XapaKTCPHU30BaATh CBOMCTBa TECI, (1)I/I3I/I‘{€CKI/IG SIBJICHUSA U IPOLECChI, UCTTIOJIb3YS
q)YHHaMeHTaHLHLIG 1 OSMITUPHUYCCKUEC 3aKOHBI

VYMeHne onuchBaTh HU3YUYCHHbIC CBOICTBA TEI U (1)I/ISI/I‘I€CKI/IG SIBJICHUS, UCIIOJIb3YS
(1)I/I3I/I‘ICCKI/IG BCIINMYMHBI

Biianenne ocHOBaMU METOJ/I0B HAYYHOT'O TIO3HAHUS C YYE€TOM COOJFOICHHUS TIPABUIT
Oe3omacHoOro Tpya:




HaOoIeHre (PU3MUYECKUX SIBJICHHI: YMEHUE CAMOCTOSTEIILHO COOUpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY M3 JaHHOTO Ha0opa 000pyIOBaHUS 110 MHCTPYKIIUY,
OIKCHIBATh XOJ] OIBITA U 3aIMCHIBAThH €T0 PE3YJIBTAThI, (HOPMYTHUPOBATEH BHIBOIBI;
MIPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPECHUH (PU3NUYCCKUX BEITUYMH: YMECHUC
IJIAHUPOBATh U3MEPEHUS, CAMOCTOATEILHO COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY T10
HWHCTPYKLMH, BBIYUCIIATh 3HAUEHUE BEIUUUHBI U aHAIN3UPOBATH OJyUYECHHBIE
pE3yAbTATHI C YYETOM 3aJaHHOM MOIPELIHOCTH PE3YIBTATOB N3MEPEHNUI;

MPOBEJICHUE HECIOKHBIX IKCIIEPUMEHTAIBHBIX UCCIEA0BAHUN; CAMOCTOSTEIBHO
COOMPAThH IKCIIEPUMEHTAIILHYIO YCTAHOBKY U IIPOBOJUTH MCCIICIOBAHUE IO WHCTPYKIIHUH,
MIPEJCTABJIATH MOAYYCHHBIE 3aBUCUMOCTH (PU3UUCCKUX BEITMYUH B BUJIC TAOIHII U
rpadUKOB, yYUTHIBATh MOTPELUTHOCTH, JICNIATh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

[Tonumanue xapakTepHBIX CBOWCTB (M3MUECKUX MOJIeNel (MaTepruanbHas TOUKa,
aOCOJIIOTHO TBEPIOE TENIO, MOJIENU CTPOEHHS I'a30B, XKUIKOCTEN U TBEPBIX T,
IJIaHeTapHast MOJIENIb aTOMa, HYKJIOHHAsl MOJIENIb AaTOMHOTO S/7Jpa) M YMEHHE IPUMEHSATh
WX JUIsl OOBSCHEHUS] (PU3MYECKUX MTPOIIECCOB

YMmeHune oObICHATh PU3NUECKHE POLIECCHl U CBOWCTBA TEM, B TOM YHCIIE i B KOHTEKCTE
CUTYyaIiil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISIBIATH IPUIMHHO-
CJIEZICTBEHHBIE CBSA3M U CTPOUTH OOBSICHEHNE C ONIOPON Ha M3y4YeHHbIE CBOICTBA
(U3HYECKX SBICHUH, (PH3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITN

YMeHue pemaTh pacueTHbIe 3a7au (Ha 6aze 2 - 3 ypaBHEHUH ), UCIIONB3YsI 3aKOHBI U
(1)0pMy.HBI, CBA3BIBAIOIIINEC (1)I/I3I/I‘ICCKI/IG BCJIIMYUHBI, B YaCTHOCTH, 3aIIUChIBATE KPATKOC
YCJIOBHE 3a/1a4¥, BBIABJIATE HEAOCTAIOMINE JaHHBIC, BBI6I/IpaTB 3aKOHbI 1 Q)OpMy.]'II)I,
HCO6XOIH/IMBIC JJ1d €€ pCIICHUA, UCII0JIB30BATh CIIPAaBOYHBIC JaHHBIC, IPOBOANUTE PaCyYCThI
" OUCHUBATH PCAIMCTUYHOCTD ITOJIYYCHHOI'O 3HAYCHU A (1)H3HLIGCKOI>’I BCIIMYUHBI, YMCHHEC
OIIPENENATh Pa3MEPHOCTh (DU3MUECKON BEITMUUHBI, TIOJYYCHHOM MPHU PEIICHUH 3a7aul

YMenne XxapakTepru30BaTh IPUHITUIBI AEHCTBUS TEXHHYECKIX YCTPOHCTB, B TOM YHUCIIE
OBITOBBIX ITPHOOPOB, U TIPOMBIIIUICHHBIX TEXHOJIOTHYECKHX TPOIIECCOB 110 WX OIHCaHUIO,
UCTIONB3YS 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBICHHUI N HEOOXOANMBIE (hr3NUecKue
3aKOHOMEPHOCTH

10

YMeHue UCoNb30BaTh 3HAHUS O PU3HUYECKUX SBIICHUSX B TIOBCETHEBHOW KHU3HH JIJIs
obecrieueHus 0€30MaCHOCTH IIPH OOpAICHUH ¢ OBITOBBIMH IIPHOOPAMHU M TEXHUYCCKUMU
YCTPOMCTBAMU, COXPAHEHUS 37I0POBbsI U COOIO/ICHNST HOPM DKOJIOTMYECKOTO MTOBEICHUS
B OKpYXaroIlel cpesie; MOHUMaHue HeOOX OTMMOCTY TIPUMEHEHUS IOCTHKEHUH (DU3UKH U
TEXHOJOTUH JUTS PallMOHAILHOTO TIPUPOIOTIONB30BAHUS

11

OMBIT MTOKCKa, TTPeo0pa30BaHus U IPEACTABICHHS HHPOPMAITHN (PH3NIECKOTO
COZIEPKaHUsl C UCIIOIb30BaHUEM HH(POPMALIMIOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOIHH;
YMEHHUE OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHON HH(OpMAIMK HA OCHOBE HMEIOIIUXCS
3HAHUI U IOMOJHUTENBHBIX HCTOYHUKOB;

YMEHHUE HCIO0Ib30BaTh IIPH BHIITOJHEHUH Y4EOHBIX 3alaHUH HAY4YHO-TIOMYJISIPHYIO
JIUTEPaTypy GU3NIECKOr0 COAEPKAHMS, CIIPABOYHBIE MaTEPHAIIbl, PECYPCHI CETU
WNurepuer;

BIajieHre 0a30BBIMH HaBBIKAMH ITPeoOpa3oBaHus HH(pOpMAIMU 13 OTHON 3HAKOBOI
CHCTEMBI B IpYr'yl0; YMEHHE CO3aBaTh COOCTBEHHbBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE MH(OPMALUH U3 HECKOJIBKUX HCTOYHUKOB

Ilepeyennb 3JIeMEeHTOB coJep:KaHus, MpoBepsieMbIX HA OI'D o pusnke

Kon IIpoBepsieMblii 371eMEHT CO/IEPKAHUSA
1 MEXAHMWYECKMUE ABJIEHUA
11 MexaHnyeckoe nBrukenne. MatepuanpHas Touka. Cucrema orcyera. OTHOCHTENBHOCTD
JBDKEHUS
12 PaBHOMEpHOE M HEpaBHOMEpHOE BHkKeHHE. CpenHss ckopocTs. DopMyiia 11 BEIYNUCIEHUS

CpenHel CKopoCTH:




1.3

PaBHOMepHOG HpHMOHHHCﬁHOC JABHUKCHHUC. 3aBUCHMOCTD KOOpAWHATEI T€J1a OT BPCMCHU B
CJIyqya€ paBHOMEPHOI'O HpﬂMOJ’IHHCﬁHOFO JABHKCHU A

X(t) = Xo + Wt
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU JIA MMPOCKI NN CKOPOCTH, IMMPOCKI WU IIEPEMECIICHUS, ITYTH,
KOOpAWHATLI ITPU PAaBHOMEPHOM HpﬂMOJ’IHHGﬁHOM JABNXKCHUN

1.4

3aBHCHUMOCTh KOOPAUHATHI TENIa OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO IIPSIMOIUHEIHOTO
JIBYDKCHMS

t2
X®) =x,+\pt+a, >

@opMyJIbI AJIs IPOEKIUH NEPEMELICHUS, IPOEKLIUN CKOPOCTH U ITPOEKLIUM YCKOPEHUS IIpU
PaBHOYCKOPEHHOM NPSIMOIMHENHOM JBUKEHUU:
2

t
t)=v, -t+a -—,
SO=Vo 148

vO=yat
ax(t) = const,
V2X2 - V1X2 = ZaXSX.

I'paduiky 3aBUCUMOCTH OT BPEMEHH ISl IPOCKIIMU YCKOPEHUS, TPOEKIIUU CKOPOCTH, TIPOSKIHH
TepeMeNIeHrs, KOOPIUHATHI IPU PABHOYCKOPEHHOM MPSMOIMHEHHOM JBUKEHUN

15

CrobomHoe magenne. GopMyIIbl, OMKCHIBAOIINE CBOOOHOE TTAJCHHUE TENa 110 BEPTHKATIH
(IBMOKEHME TeNa BHU3 WM BBEPX OTHOCHTEIBHO MTOBEPXHOCTH 3eMin). [ paduku 3aBucuMocTi
OT BPEMCHHU I NPOCKIUN YCKOPECHUS, IIPOCKIUN CKOPOCTU U KOOPAWHATHI ITPU CBOGO}IHOM
MmaZICHUU TEJIa 10 BEPTUKAIN

1.6

CxopocTh paBHOMEPHOT'O JIBIKECHUS TeJa 10 OKPY>KHOCTH. HarpaBienue ckopocTH.
dopmyna I BRIYACICHUS CKOPOCTH Yepe3 paguyc OKPY>KHOCTH M TIepHOA oOpalieHus:

2r R
V= .
T
LleHTpOCTpEMHUTENEHOE YCKOpeHne. Harrpapienne eHTpOCTPEMUTENEHOTO YCKOPEHHUS.
dopMya It BEIMUCICHHUS YCKOPEHUSL:

V2

®opmyna, cBA3BIBAIONIAS IEPHO U YACTOTY OOpaIIeHuSs:

!

= =

I

1.7

Macca. [TnotHocTh BemecTBa. @opMyiia il BBIUMCIECHUS INIOTHOCTHU:

P:V—

18

Cuna - BekTopHas ¢pusndeckas BennunHa. CIOKEHUE CHT

1.9

SBnenue unepuuu. [lepssoiii 3axkoH HeroToHA

1.10

Bropoii 3akon HeroToHa:

—ma

COHaHpaBJ’IeHHOCTL BCKTOpPA YCKOPCHUA TCJIa U BEKTOpaA CUJIBI, ,I[eﬁCTBymHICfI Ha TCJI0

111

Bzaumonelictue ten. Tperuit 3akoH HeloToHa:

—

%—}:_'_J'_;_—E

1.12

TpeHI/IC IOKOs U TPCHUC CKOJIBXKCHU . (DopMyJIa JUT BBIYHUCIICHU A MOAYJIA CUJIBI TPCHUS
CKOJIbKCHHU A

FTp=},l-N

1.13

Hedopmanus tena. Yrnpyrue u Heynpyrue aedopmanui. 3akoH ynpyroi nepopmaruv (3aKoH




I'yka):
FF—=k-A

1.14 BcemupHoe Tsarorenue. 3aKoH BCEMUPHOT'O TSATOTCHHUS:
F=G———=.
R
Cunia TspKecTH. Y CKOpeHHe CBOOOTHOTO MaCHUS.
<I)0pMyJ1a JJIA BBIYMCIICHHU S CHUJIBI TSXKECTHU B6J'II/I3I/I IMOBEPXHOCTH 3eMin:
F =mg.
Jsmxenue mianer Bokpyr Connma. [lepBas kocMuueckasi ckopoctsb. HeBecoMocTs u
neperpy3Ku

1.15 Wmmnynec Tena - BekTopHast prusnveckas BeIMYMHA.
B—nVv

HNmMnynsc cucteMsl Tell.

N3menenne umnyinsca. VIMITyJIbe CUIb

1.16 3aKoH COXpaHEHHs UMITYJIbCa JJIs 3aMKHYTOM CHCTEMBI Te:

a7 aarcd

PeakTnBHOE IBMKEHHE

1.17 Mexannueckast pabora. @opmyra Juist BEIYUCIEHHS pabOThI CHITBL:
Ao

Mexanunueckas MOIIHOCTD:
A

N o= —
t

1.18 Kunerndeckast u moTeHITHATIBHAS YHEPTHSL.
®opmyna JjIsl BHIYUCIEHUS KHHETUUECKOW SHEPTUU:
2

my

E, = —.
2

Teopema 0 KHHETUUECKOU YHEPTUH.
dopmyna IS BRIYMCICHUS TOTEHIINAIFHON YHEPTHH Tesa, IOAHATOro Hal 3eMiIei:

Ep, = mgh
1.19 MexaHn4ecKast SHEPIHSL:
E=E«+E,.

3aKoH COXpaHEHUSI MeXaHUIeCcKoi sHeprun. PopMmyna s 3aKOHA COXPAHEHUS MEXaHUIECKOH
SHEPTHH B OTCYTCTBUE CHII TPEHUS:

E = const.

[IpeBpamienne MeXaHU4YECKON 3HEPTHH PU HAJMYUH CHIIBI TPEHUS

1.20 [IpocTeie MexaHU3MBIL. "30710TO€ MPABIIIO" MEXaHUKH.
Peraar. MoMeEHT CHIIBIL:

M =Fl.
VYcnoBue paBHOBECHS pblyara:
M;+Mz+..=0.

TToaBM>XHBIN M HEMMOABUKHEIN OJIOKH.

—_ A\mnezﬂax
KIIJI npocThiX MeXaHu3MoB, 1 = A

aTpayeHHas

1.21 JlaBnenue TBepAOTO TeENA.
dopmya Ui BBIYMCICHUS JaBJICHUS TBEPIOro TEa:




o
.

JaBienue raza. AtmocepHoOe 1aBiICHHUE.
I'uapoctaTHyeckoe AaBICHUE BHYTPH JKHUIKOCTH.
dopmya T BEIYMCACHUS TABJICHUS BHYTPH HIKOCTH:

P=dR,,

1.22

3axon Ilackamns. I'mapaBauueckuii npecc

1.23

3akon Apxumena. @opmMyina 11 onpeneaeHus BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIICH Ha TEJIO,
MOTPY>KEHHOE B KUJIKOCTh WJIH ra3:

Fapx =P0V.

Ycnosue mnapanus Tena. [napanue CyAOB U BO3AYXOIlJIaBaHUC

1.24

MexaHnndeckue Koyebanus. AMIUIMTYIA, TIEPUO] U YacToTa Koyiebanuii. dopmyia,

CBSI3BIBAIOLIAsl YACTOTY M MEPHOJ Kosebanwmii: | = T_

1.25

MaTtematryeckuil ¥ IpyKUHHBINM MasTHUKH. [IpeBpariienue s3Hepruu npu KoaedaTenbHOM
JIBUYKEHUU

1.26

3aryxaromue Konebanus. BeiHyxaeHHbIe Koebanus. Pezonanc

1.27

MexaHu4JecKkre BOJTHEI. HpO}IOHLHLIe 1 IOIICPEYHBIC BOJIHBI. JI.HI/IHa BOJIHBI 1 CKOPOCTH
pacrpocTpaHeH st BOJHBI:

2=Vv-T

1.28

3Byk. [')poMKocTh U BhIcOTa 3ByKa. OTpakeHne 3ByKOBOM BOJHBI Ha TPAHUIIE IBYX CPE.
NndpaszByk u ynpTpa3Byk

1.29

[pakTudeckue paboThI

H3Mmepenue cpeHelt MIIOTHOCTH BEUIECTBA; apXUMENOBOM CHIIBL; )KECTKOCTH MPYKHUHBI;

KO3 PUIIMEHTA TPEHHUS CKOIBKEHUS; PaOOTHI CHUIIBI TPEHUS, CUIIBI YIIPYTOCTH; CpEeTHEH
CKOPOCTH JIBFDKEHHS OpycKa 10 HAKIIOHHOH IIOCKOCTH; YCKOPEHUs OpycKa MpH JBHKEHUH T10
HaKJIOHHOM IJIOCKOCTH; YaCTOTHI M ITepHoia KoeOaHwii MaTEMaTHYIECKOTO MasiTHIKA; YaCTOTHI U
nepuoja KojiebaHuil Mpy>KMHHOTO MasiTHUKA, MOMEHTA CHJIbI, ISHCTBYIOIIETO Ha PhIYar; padoTh
CHUJIBI YIIPYTOCTH TIPH MOIBEME TPy3a C ITOMOIIBIO HEMTOABMKHOTO OJI0Ka; pabOThI CHITBI
YIIPYTOCTH TIPH MOIBEME TPy3a C MTOMOIIBIO MTOABIKHOTO OJIOKA.

Hccnenoanne 3aBHCHMOCTH apXUMEIOBOI CHIIBI OT 00BheMa MOTPY>KeHHOM YacTH Tea U OT
IJIOTHOCTH JKHUJIKOCTH; HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHJIBI OT MAcChl Teja; CHJIBI TPEHUS
CKOITBXXEHHS OT CHJTBI HOPMAJIFHOTO JTaBIICHUS U OT POZA MOBEPXHOCTH; CHIIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MPYKUHE, OT CTEIEHU AehopMaIliil PYKUHBI; YCKOPEHUs OpycKa OT yria
HaKJIOHA HapaBJIIONIeH; Iepro/ia (4acToThl) KoJIeOaHU HUTSHOTO MasTHUKA OT JJTUHBI HUTH;
reproia KoIeOaHui MPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KeCTKOCTH MPY>KUHBI;
WCCIIeIOBaHNE HE3aBUCUMOCTH TIEPHOAa KoieOaH!il HUTSHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka ycinoBus paBHOBECHSI phIdara

1.30

dusnueckue sIBICHUS B IPUPOJIE: IPUMEPHI IBIKEHHS C Pa3IMYHBIMUA CKOPOCTSAMH B KUBOU U
HEKUBOU NPUPOJIE, JEHCTBUE CHIIBI TPEHUS B IPUPOIE U TEXHUKE, IPUIIMBbI U OTIUBHI,
IBIoKeHHe maHeT COTHEYHON CHCTEMBI, PEaKTHBHOE IBUKEHUE KUBBIX OPraHU3MOB, PhIYary B
TeJIe YeOBeKa, BIUAHNE aTMOC(EpHOro AaBICHUS Ha KHUBOI OpraHu3M, IUIABaHUE PHIO,
BOCIIPHUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKHE BOJIHBI, LIyHAMH, 3XO

131

Texauueckue ycTpolCTBa: CIMIOMETP, TATYUKH ITOJIOKEHUS, PACCTOSHUSI U YCKOPEHUS,
JUHAMOMETP, MOJIIUITHUKH, PAKEThI, PblYar, HOABMKHBIN W HENOABMKHBIN OJIOKH, HAKIIOHHAS
IUIOCKOCTb, IPOCTBIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCYIbI, YCTPOHCTBO BOJOIPOBOAA,
TUIPaBIMYECKUN Tpecc, MaHOMETP, 0apoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETD,
9XO0JIOT, UCIIOIb30BAaHHUE YIbTPa3BYyKa B OBITY U TEXHUKE

TEIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE TTOJIOKECHUS MOHeKyﬂHpHO-KHHeTH‘ieCKOﬁ TCOpPUH CTPOCHU: BCIICCTBA. MOZ[eJ'H/I
TBEPAOrO, KUAKOIO U ra3006pa3H0r0 COCTOSIHHM BCIICCTBA. KpI/ICTaJ'IJ'II/ILIeCKI/IC n aMOp(bHBIC
TCIa

2.2

ILBI/DKCHI/IG qacTull BEIICCTBA. CBs13b CKOPOCTH ABUIKCHUA YacCTUll C TeMnepaTypoﬁ.




BpoyHoBckoe nBuxenue, nuddysus

2.3 CMaunBaHMe U KalWUISIPHBIC SIBIICHUS

2.4 TennoBoe pacmypenne u cxaTtue

2.5 TemnnoBoe paBHOBECHE

2.6 Buytpennss sneprus. Pabora u Tenonepenaya Kak criocoObl M3MEHEHUsI BHYTPEHHEH SHeprun

2.7 Buas! Temmonepenayn: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IYICHHUE

2.8 Harpesanue u oxnaxnenue ten. KoiauuecTBo TemnoTsl. Y aenbHas TeMI0eMKOCTh:

Q= Cm(tz - tl)

2.9 3aKOH COXpaHEHUs PHEPTHH B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIUIOBOro OanaHca:
Qi+ Qx+..=0

2.10 Ucnapenue u konaeHcanus. M3smMeneHne BHyTpeHHeH sHEpruy B PoLiecce NCIapeHus U
KoHJeHcaruu. Kumenue >KuaKocTu. Y AeibHas TEIioTa mapooopa3oBaHus:
=L

m

211 Braxxnocts Bo3myxa

212 IInaBienue u kpuctaum3auus. Mi3MeHeHne BHYTpEHHEW SHEPIUHU IIPU TUIABJIEHUU U
KpUCTAJUTH3AIMH. Y IeIbHAS TEIJIOTa TIIaBICHUS:
=L

m

2.13 BHyTpeHHss 3HEprus CropaHus TOIUTHBA. Y I€NbHAS TEIUIOTa CTOPAHUS TOTIJIUBA!
0
Y

2.14 [punimnel padots TerioBbix Apurareneii. KI1J] temmoBoro apuratens

2.15 [IpakTudeckue padoThI
W3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOT O IMIMHPA; KOJIWYIECTBA TEIJIOTHI,
MOJIy4EHHOI'O BOJIOM KOMHATHOM TeMITepaTyphl ((PHUKCHPOBAHHON MacChl, B KOTOPYIO OIYILEH
HarpeThbli MWINHIP; KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HAarPeThIM LIMIMHIPOM, I10CIIE OIyCKaHUS
€ro B BOJly KOMHATHOI TeMIIepaTypbl; OTHOCUTEIBHON BIa)KHOCTU BO3/lyXa; YI€IbHON TEIIOTHI
ILUTaBJICHUS JIBJIA.

HccnenoBanne n3MeHeHUs TEMIIEPATYPhl BOJBI IPY PA3IMYHBIX YCIOBUSIX; SIBICHUS
TEeNI000MEeHa [IPU CMEIINBAHUY XOJIOJHOM U ropsyell BOIpl; Ipoliecca UCTIapeHus!

2.16 dusnueckue sIBIECHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSHKEHHUE M KaMJUIIPHBIE SIBJICHUS B
[IPUPOAE, KPUCTAJUIBI B Ipupoe, uznydenne ConHua, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI;
o0pa3oBaHue poChl, TyMaHa, UHesl, CHera

2.17 Texauueckne ycTpoiCcTBa: KalWIJIPhl, IPUMEPbHI UCIOIb30BaHMUS KPUCTAIIIOB, KUAKOCTHBIN
TEPMOMETP, NATUYUK TEMIIEPATYPHI, TEPMOC, CHCTEMa OTOILUIEHUS IOMOB, THTPOMETPHI,
MICUXPOMETP, apoBas TypOHHA, IBUTaTeIb BHYTPEHHETO CrOPaHUs

3 SJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 OnexTpusanus Ten. J[Ba BUIa SIEKTPUIESCKUX 3aPsIIOB

3.2 Bzaumogpeticteue 3apsokeHHBIX Tel. 3akoH Kymona

3.3 3aK0H COXpaHEHUS IIIEKTPUUECKOTO 3apsaa

3.4 Onekrpuyeckoe nosue. HanpskeHHOCTH asiekTprudeckoro noms. IlpuHuun cyneprnosuunn
JJEKTPUYECKUX I0JIel (Ha KAYeCTBEHHOM YPOBHE)

3.5 Hocurenu snextpuueckux 3apsaoB. elcTBrE 3JEKTPUUECKOrO OIS Ha AIEKTPUUECKUE 3apsibl.
[IpoBOAHMKH U TUAIIEKTPUKH

3.6 ITocrostHHBIN 351eKkTpHUYeCcKHil TOK. JleiicTBHs anekTpudeckoro Toka. Crna Toka. Hampspkenue.

2

!




3.7 DneKkTpuyecKkoe COMPOTHBIICHHE. Y JETBHOE IIEKTPUIECKOE COMIPOTHUBIICHHUE:
1
S
3.8 3akon OMa [T y4acTKa dJEKTPHYECKOM 1IeMH:
U
| = —
R

3.9 [NocnenoBatenbHOE COETUHEHHNE TPOBOAHUKOB!

|1=|2; U:U1+U2; R=R1+R2.
[NapannensHOE coeqHEHNE TPOBOAHUKOB PABHOTO COTPOTHBIICHHS
LY
Ui=Ugjl=l+1y5 R = 7
CMeraHHble COeMHEHNS TPOBOTHUKOB
3.10 Pabora 1 MOIIHOCTh AJIEKTPUYECKOTO TOKa.
A=U-1-t;,P=U"1
3.11 3akon J[xoymnsa-Jlenna:
Q=1-R-t

3.12 OmnbiT Dpcrena. MarHuTHOE MoJIe MPSIMOTO MTPOBOJHUKA € TOKOM. JIMHUY MarHUTHON MHIIYKIIUU

3.13 MarsuTHoe T0JIe TIOCTOSIHHOTO MarHuTa. B3aumoieiicTBre MOCTOSIHHBIX MarHUTOB

3.14 [eiicTBME MarHUTHOIO NOJIs1 HA IPOBOAHUK C TOKOM

3.15 OmeiTer @apanes. SBieHne JIeKTpoOMaraHuTHON HHAYKINH. [IpaBuio Jlenmna

3.16 [IpakTudeckue padoThI
W3MepeHue 351eKTpU4EecKOro COPOTUBIIEHUS PE3UCTOPa; MOIIHOCTH 3IEKTPUIECKOr0 TOKA;
paboThl AMEKTPUIECKOrO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BOZHUKAIOIIETO B IPOBOAHUKE (PE3UCTOPBI,
JIaMIIOuYKa), OT HallpsDKEHUs Ha KOHLIAX [IPOBOAHUKA; 3aBUCMOCTH CONIPOTUBIICHUS OT JUTMHBI
IIPOBOAHMUKA, IJIOIAH €0 MIONIEPEYHOr0 CEUEHHS U YAEIbHOIO COIPOTUBIICHHUS.

IIpoBepka npaBuiia Ui JIEKTPUUECKOr0 HANIPSDKEHUS IIPU 110CIIEI0BATEIbHOM COSIMHEHUU
IIPOBOAHMKOB; MpaBHJIa Ul CHJIbI 3JIEKTPUYECKOI0 TOKA IIPH NapaljieIbHOM COCANHEHUN
MIPOBOTHUKOB (PE3UCTOPHI U JIAMITOYKA)

3.17 dusnueckue sIBICHUS B IPUPOJIE: INEKTPUUECKUE SIBICHUS B aTMOC(epe, 3JIEKTPUUECTBO KUBBIX
OpPraHM3MOB, MArHUTHOE I10J1€ 3eMIIH, Apel( IOMI0COB, POJIb MAaTHUTHOIO TIOJIS AJIS )KU3HHU Ha
3emite, TTOJIIPHOE CHSTHIE

3.18 Texauueckne ycTpoHCTBa: IMEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUECTUHK
JNEKTPUIECKON IHEPTUH, HIIEKTPOOCBETUTENbHBIC TPUOOPHI, HArpeBaTENbHBIE IMEKTPONPHUOOPHI
(mpuMepsbI), SNEKTPUUECKHUE IPELOXPAHUTEH, HIEKTPOMATHUT, JJIEKTPOJBUTaTedb TIOCTOSHHOTO
TOKa, TeHEepaTop MOCTOSIHHOTO TOKa

3.19 OnexTpoMarHuTHBIE BOTHBL. [1Ikana 371eKTpOMarHUTHBIX BOITH

3.20 JlyueBast mozenb cBera. [IpsaMonuHeitHOe pacpocTpaHeHHEe CBETa

3.21 3akoH oTpaxkeHus cera. [Inockoe 3epkaio

3.22 [Ipenommnenue cBeTa. 3aKOH NPETOMIIEHHS CBETA

3.23 Jucnepcus cera

3.24 JInnza. Xox nydelt B muH3e. POKYyCHOE paccTOAHUE JIMH3bI. ONTHYECKask CHJIa JTMH3BIL:
D=1/F

3.25 I'na3 xak ontrueckas cucrema. Onruueckre NpuoopsI

3.26 [IpakTudeckue paboTsI

Usmepenne onTryecKoi CHITBI COOMPAFOIIEH JIMH3bI, (POKYCHOTO PaCCTOSHUS COOUparomien
JIUH3HI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U U300paKeHUs, KOTia PeaMeT
PacoiIOXKeH B IBOMHOM (POKYCE), TIOKa3aTelsl MPETOMIICHHUS CTEKIA.




Uccnenosanue cBoicTBa N300paKEHUS, TOTYYSHHOT'O C IIOMOIIIBIO COOMpAIONICH JTMH3BL;
M3MEHEHUs (POKYCHOT'O PACCTOSIHUS JBYX CJIOKEHHBIX JTMH3; 3aBUCUMOCTH YTJIa TPEIOMIICHUS
CBETOBOTO JIy4a OT YIJIa MaJIeHUsI Ha TpaHuIle "BO3IyX - CTEKIO"

3.27 dusnueckue siBieHus B mpupose: 3atMmenns Conaia u JlyHsl, nBeTa Tel, ONTUYeCKUe SBICHUS B
atMocdepe (1Bet Heba, pedpakius, paayra, MUPaxK)
3.28 Texuuueckue ycTpolCTBa: OYKH, MIEPUCKOI, (OTOANIAPAT, ONTHYECKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1 PannoaktuBHOCTB. Anb(a-, OeTa-, ramMma-usnydeHus. Peakiuu anbga- u Oera-pacnaia
4.2 OmneiTel Pezepdopaa no paccestuto anbha-uactuu. [InanerapHas moaens atoma
4.3 CocraB aTomHOrO0 siipa. M30Tomsl
4.4 ITepuon monmypacmana aTOMHBIX SAEP
4.5 SnepHble peakuy. 3aKOHBI COXPAaHEHUS 3apsOBOIO M MACCOBOT'O YUCEN
4.6 dusnueckure sIBICHUS B IPUPOJIE: €CTECTBEHHBIN PaIHOaKTHBHBIN (DOH, KOCMHUYECKHE JTy4H,

PaaAOaAKTUBHOC U3JTYUCHUEC IPUPOJHBIX MUHEPAJIOB, ILGf/iCTBI/IG paarnOaKTUBHBIX I/ISJ’IY’-ICHPIFI Ha
OpraHu3M 4€I0BCKa

4.7 TexHu4YecKre yCTpOMCTBA: CIIEKTPOCKOII, HHIMBUIyaJIbHBIN 103UMETp, Kamepa BuiibcoHa,
siepHasl SHEPreTHKa

Conep:xanue y4eOHOr0 nmpeaMera

Conep:xanue o0yueHnus B 7 Kiaacce.

®u3nka 1 €€ posb B IO3HAHUU OKPYXKAIOLIEr0 MUPA.

®usuka - Hayka o mnpupoze. SABiaeHus npuponpl. PU3NUECKUE SBICHUSA: MEXaHUYECKUE,
TEIIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNWYMHBL. V3mepenue ¢usnyeckux BenuuuH. Duzuueckue 1puUOOPHI.
[TorpemHocTe n3MepeHnii MexyHapoiHas CHCTEMa €IMHMIIL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HayKM M3y4aroT NpUpoay. EcTecTBeHHO-Hay4HbIM METOA
NO3HAHUA: HAONIOJICHUE, NMOCTAHOBKAa HAyYHOI'O BOIPOCA, BBIABM)KEHUE TMIIOTE3, 3KCIIEPUMEHT IO
IIPOBEpKE THUIOTE3, OOBsICHEHHE Habmopaemoro spieHus. OnucaHue (U3NYECKUX SBICHUH C
HOMOIIBIO MOJEIIEN.

JleMoHCTparmu.

MexaHn4eckue, TEeII0BbIe, DJIEKTPUIECKNAE, MATHUTHBIE, CBETOBBIEC SIBJICHHUS.

®dusnueckue npudOpsl U NpoLeaypa IPIMbIX U3MEPEHUH aHAJIOTOBBIM M U(GPOBBIM IPUOOPOM.

JlaGopaTopHbie pabOThI U OTIBITHI.

OmnpenesneHue LeHbl 1eJIEeHUs Kalbl U3MEPUTEIBHOT0 Npruodopa.

N3Mepenne pacCTosTHUM.

N3mepenune 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Omnpenenenne pasMepoB MajbIX TEJ.

W3mepenue TemiiepaTypbl IpHU IOMOIIH KUJKOCTHOIO TEPMOMETPA U 1aTYMKa TEMIIEPATYpBhI.

IIpoBenenue uccienoBaHus 1O MPOBEPKE I'MIIOTE3BI: JAIBHOCTH IMOJETA IIApHKa, IYLIEHHOTO
TOPU30HTAJIBHO, TEM O0JIblIe, YeM 0O0JIblIE BHICOTA ITyCKa.

IlepBoHauanbHbIE CBEACHUS O CTPOCHUH BEIIECTBA.

CrpoeHue BelecTBa: aToMbl U MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, JOKa3bIBAOIINE AUCKPETHOE
CTPOEHHE BEILECTBA.

JlBukeHue dactul BemecTBa. CBsA3b CKOPOCTHM JBMIKEHHMS 4YacTHUILl C TEMIEPATYpOM.
bpoynoBckoe aBwxkenue, auddys3us. BzaumonelicTBue wacTul] BellecTBa: IPUTSIKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSTHHS BEILIECTBA: CTPOCHUE ra30B, KUAKOCTEH U TBEPIBIX (KPUCTALITMYECKUX)
Ten. B3anMOCBsA3b MEXIy CBOWCTBAMH BEIECTB B Pa3HbIX arperaTHbIX COCTOSIHMSX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JleMoHcTpanuu.

Habnronenue OpoyHOBCKOTO JIBHKEHHUSL.

Habnronenue nuddysum.

HabGmnronenue sineHuii, 00BbACHIIOMUXCS NPUTSHKEHHEM WK OTTAIKUBAHUEM YacTHUI] BEIECTBA.



JIabopaTopHbie pabOThI U OTIBITHI.

OrneHka AuaMerpa aToMa METOJIOM PSIOB (C HCIoIb30BaHueM (poTorpaduwii).

OmnbITH IO HAOMIOICHHUIO TEIUIOBOTO PACIIMPEHHS T'a30B.

OnbITHI MO0 OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYIISIPHOTO TMPUTSIKCHHUS.

JIBr>KEHWE U B3aMMOACCTBUE TEL.

Mexannueckoe BuxkeHUE. PaBHOMEpHOE M HepaBHOMepHoe aBMkeHue. CkopocTtb. CpenHss
CKOPOCTbH MPU HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu u BpeMeHH JIBUIKEHUS.

SBnenue uHepuuu. 3aKOH MHEPLUHMHU. B3aumoaeicTBue Tea Kak NMPUYMHA U3MEHEHUSI CKOPOCTHU
IBUOKEHMST Tenl. Macca kak mepa MHepTHOocTH Tena. I[lnoTtHocTth BemiectBa. CBsI3b INIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00BEMA BEIIeCTBA.

Cuna kak xapakTepucTHKa B3aumojencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBIO JUHAMOMETpa. SIBJIEHUE TATOTEHUS W Ccuiia TsoKecTdu. Cuila TSHKECTH Ha JPYTrux
mwaHerax. Bec Tema. HeecomocTh. CroxeHHME CHIJI, HAOpPaBJIEHHBIX 110 OJHONW MPSAMOI.
PaBHogeiicTByromas cun. Cuna TpeHus. TpeHHe CKOJIbXKEHUS U TpeHue Nokos. TpeHue B mpupoje u
TEXHUKE.

JleMoHCTparmu.

Habmronenne MexaHu4ecKoro JIBHKEHHS Tena.

N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHUS.

Habntonenue siBjaeHUs] HHEPIUH.

Habmonenue n3MeHeHus CKOpOCTH NMPH B3aUMO/ICHCTBUU TEII.

CpaBHeHHE Mace MO0 B3aUMOJICUCTBUIO TEN.

CroxxeHue cuil, HalpaBJICHHBIX MO OJTHOW MPSIMO.

JlabopaTopHbie pabOTHI U OTIBITHI.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKEHHUs (IIapuka B KUJIKOCTH, MOJIENH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).

Onpenenenre cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa 0 HAKIIOHHOM TJIOCKOCTH.

Omnpenenenre IIOTHOCTH TBEPIOTO Tea.

OmbITEI, JAEMOHCTPUPYIOUIHWE 3aBHCHUMOCTh pacTsDKeHHS  (medopmariuu) TPYKHHBI  OT
MPUIIOKEHHOW CHJIBI.

OnBbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHSI CKOJILKEHHSI OT Beca Tella U XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

JlaBiieHne TBEPIBIX TEJI, )KUJIKOCTEN U Ta30B.

Hasnenue. CriocoObl yMEHBLIECHUS W YBEIMYEHHUS JaBieHud. JlaBieHue rasza. 3aBHCHUMOCTD
JaBJIeHUs raza ot oOb&ma, TemmepaTypbl. [lepenaua naBiueHus TBEPABIMH TelaMU, KUAKOCTIMU U
razamu. 3akoH [lackans. [IlHeBMaTnyeckre MalIMHbl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTU OT TITyOUHBI.
I'unpocratuyeckuii mapanokce. CooOmiaromuecs cocyabl. [ napaBnuyeckie MeXaHU3Mbl.

Atmocdepa 3emiin u atMocdepHoe aaBieHue. [[puunHbI CyecTBOBaHMs BO3AYIIHON 000JI0UKH
3emmn. OmbiT Toppuuennmu. M3mepeHue aTtMochepHOTO IaBiEHHUSA. 3aBHCHUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! asnst uaMepeHust arMOChEpHOTO AaBIICHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BrlTankuBaromas (apxuMe0Ba) cuia.
3akon Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JlemoHCTpanuu.

3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEpaTyphI.

[lepenava naBiaeHUS KUIKOCTHIO U Ta30M.

CooOmaromuecst COCypl.

I'mpopaBnuueckuit mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00BEMa MOTrPYKEHHON YacTH Tela M TUIOTHOCTHU
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBue mnaBaHus Tel: MJIABaHWE WM TOTPYXEHHE Tel B 3aBUCHUMOCTU OT COOTHOUIEHUS
IJIOTHOCTEW TeJa U KUJIKOCTH.

JIaGopatopHbie pabOTHI U OTIBITHI.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYXKEHHOM B KMIKOCTh YacTH
Tena.

Onpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA TEJIO, NOTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLICH CHUJIbI, JIEUCTBYIOLIECH HAa TEJNO B KUIAKOCTH, OT
Macchl Tena.

OnpIThI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb BBITAIKMBAIOUIEH CHIIBI, AEWCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA NOTPYKEHHOM B )KUIKOCTh YaCTU TENA U OT IJIOTHOCTU KHUAKOCTH.

KoHcTpynpoBanue apeomeTpa WM  KOHCTPYUPOBAHME JIOJKM U OIpelesieHue €€
rpy30I0AbEMHOCTH.

PaboTa 1 MOITHOCTB. DHEPrHsL.

Mexannueckasi padoTa. MOITHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTb. [IpaBWiO paBHOBecHs pblyara.
[Ipumenenne mpaBmiia paBHOBECHS phluara K OJOKy. «30J10TO€ MpaBHUIO» MexaHuku. KoaddummeHnt
nosiezHoro Aeiicteus (ganee - KIIJ[) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckast 1 noteHuansHas sHeprus. [IpeBpaiiennue oqHoro Buja
MEXaHUYECKOM 3HEpPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUN B MEXaHUKE.

JleMoHCTparmu.

[Ipumepbl MPOCTHIX MEXaHNU3MOB.

JlabopaTopHbie pabOThI U OTIBITHI.

Omnpenenenve pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUM Tejla MO TOPU30HTAILHOM
MTOBEPXHOCTH.

HccnenoBanue yciaoBuid paBHOBECHS phlyara.

N3mepenune KII/] HakKIIOHHOM MJIOCKOCTH.

N3ydeHue 3aKoHA COXpaHEHUS MEXaHUUYECKOI SHEPTUH.

Conep:xanue o0yuenus B 8 kiacce.

TeroBbie ABICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPHHM CTPOCHUs BemiecTBa. Macca u
pa3mepbl aTOMOB M MOJIEKYNI. OMBITHI, NOATBEPKIAIOIIME OCHOBHBIE IOJOKEHUS MOJEKYISPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucraminueckue u
amopdubie Tena. OObSICHEHUE CBOMCTB Ta30B, JKUIKOCTEH M TBEPIBIX TEJ HAa OCHOBE TMOJIOKCHHN
MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadrBaHUe W KallWJUISIPHBIE SIBJICHUA. TemIoBoe paclmpeHue
U CXKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBUXEHUS 4acTUL. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHHsI BHYTPEHHEH AHEpruu: TeIulonepenadya u coBepuieHrue padoTel. Buabl
TEIIONEPeIauu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHUE.

KonuuectBo TemnoTel. VYenbHas TEIIOEMKOCTh BellecTBa. TemIooOMeH U TeIUIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro Oamanca. [lmaBmeHue u OTBepAeBaHHE KpPUCTAILTUYECKUX
BEIECTB. YAenbHas TerwioTa rasieHus. [lapoobpazoBanue u konaencanus. Vcnapenue. Kunenue.
VYaenpHas TeruioTa mnapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATyphl KHIEHHS OT aTMOC(HEPHOTO
JABJICHUSI.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IeIbHAs TEIJI0Ta CrOPaHUsL.

[Tpunnune! padots! Temnossix Apurareneit KI1/1 teroBoro nsurarens. TermnoBbie ABUTaTenu U
3allUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHHS SHEPTUN B TEIUIOBBIX IIPOLECCAX.

JleMoHcTpanyu.

Habnronenne OpoyHOBCKOTO JIBUXKEHUSI.

Habmronenue nuddysuu.

Habmtonenue sBiaeHU cMadyiBaHUS M KaMWJUTSIPHBIX SIBJICHHM.

HaGnroneHue TemioBoro paciupeHust Tedl.

V3MeHeHue naBiieHus ra3a npu H3MEeHEeHUH 00bEMa M HarpeBaHUM WIIH OXJIAXKICHHH.

[IpaBuna n3mepeHus TeMrepaTypsbl.

Bunel Tenonepenaun.



OxmaxxieHue Mpu COBEPLUICHUN PAOOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMHE CHITAMH.

CpaBHeHHE TEMIOEMKOCTEN Pa3IMnYHbIX BELIECTB.

Habnronenue KuneHusl.

Habnronenue mocTossHCTBa TEMIIEpaTyphl IPU TUIABJICHUU.

Moenu TeIIOBbIX IBUTATENEH.

JlabopaTopHbie pabOThI U OTIBITHI.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKECHHUSL.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIK caxapa.

OnpIThI 10 HAOIIOAEHUIO TEIJIOBOIO PACIIMPEHMSI Fa30B, JKUIAKOCTEW U TBEPBIX TEJl.

Ompenenenue qaBiaeHUs BO3AyXa B OaJUIOHE MITIPHUIIA.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JJaBJICHMS BO3yXa OT €ro o0béMa U HarpeBaHus WU
OXJIAKICHUSI.

[IpoBepka runoTessl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA )KMJIKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphl.

Habmonenne m3MeHeHus: BHYTPEHHEN SHEpruu Tejla B pe3yibpTaTe TeIvlonepeaayd U paboThbl
BHEIIIHUX CHJL.

HccnenoBanue siBieHus TEII000MeHa pY CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.

Omnpenenenne KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM IpH TEIUIOOOMEHE € HAarpeThbiM
METAJTNYECKUM IHIMHAPOM.

Onpenenenne yneapHON TEIMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca ncnapeHus.

OrnpeneneHrne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Ornpenenenre yneapHON TEIJIOTHI IJIaBICHUS JIb/IA.

DNEeKTPUYECKUE U MarHUTHBIC SIBJICHUS.

Onextpusanus Ten. JlBa poja JIEKTpUUECKHX 3apsAloB. BzaumonelcTBhe 3apsHKeHHBIX Te.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBHS 3apsKEHHBIX Tel OT BEJIMYMHBI 3apsijioB U
PacCTOSIHUS MEX1Y TEIaMH).

DnekTpudyeckoe Tmose. Hanpsok€HHOCTh anekTpuyeckoro moJis. [lpuHumMn cynepno3uinuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenun snexTtpuyeckux 3apsanoB. DJIEMEHTApHBIN AeKTpuueckuil 3apsan. CTpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/ia.

DNEeKTPUYECKUN TOK. Y CIOBUS CYHIECTBOBAHMS AIEKTPUUECKOTO TOKA. VICTOUHMKHU MOCTOSIHHOTO
TOKa. J[eHCTBUS 2IEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKHI TOK B
KUJKOCTAX U raszax.

Onekrpuueckas nenb. Cuia Toka. DnekTprudeckoe HanpspkeHue. COnpoTUBIIEHHE MTPOBOJIHUKA.
VnenbHOEe conpoTHBIEHHE BemlecTBa. 3akoH Oma s ywyactka uwenu. [locnepoBarenbHoe u
NapajuieJIbHOE COEIMHEHNE MTPOBOIHUKOB.

Pabota m MoutHOCTH 3eKTpUYecKoro Toka. 3akoH Jkoynsa-JIeHma. DIeKTpUYecKHe Lend U
MOTpeOUTENH dNEKTPUUECKO dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuTHl. B3aumonelicTBUE NOCTOSHHBIX MAarHUTOB. MaruutHoe nojie. MaruutHoe
noJsie 3eMJIM M €ro 3HadeHue Uit )ku3HU Ha 3emuie. OnbIT Opcerea. MarHUTHOE MOJIe AIEKTPUIECKOT o
ToKa. [[puMeHeHue 31eKTpOMaruiuToB B TEXHUKE. /[eficTBre MarHUTHOTO MOJIs1 HAa IPOBOJHUK C TOKOM.
DNeKTpoABUraTeNlb IMOCTOSHHOTO ToKa. lcrosib30BaHME AJEKTPOJBHUraTeiaeili B TEXHHMUECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.

OMBITH QPapanes. SBiaeHue AIEKTPOMAarHUTHOMU WHAYKLWH. IIpaBuiio Jlenna.
OnektporeHepatop. CrnocoObl TOMYyYeHHs] DJIEKTPUUYECKOM DHEPrHMH. DJEKTPOCTAHLIMK  Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

JleMoHcTpanyu.

DnekTpu3aus Teml.

JIBa pojia ANEeKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEUCTBHE DIEKTPOCKOTIIA.

DNeKTpOoCTaTUYECKask UHIYKIHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.



[IpOBOIHUKH U TUATEKTPUKH.

MoienupoBaHKE CUIIOBBIX JUHHUM 3JIEKTPUUECKOTO TOJISL.

HcToyHnKy IOCTOSTHHOTO TOKA.

JIeNCTBUS DIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUM TOK B KUJIKOCTH.

I"a30BrIi1 pazps.

N3mepenue cuiibl TOKa aMIIEpMETPOM.

N3MepeHne 35IeKTpUYECKOro HarpsyKeHUS! BOJIbTMETPOM.

Peocrar u marazuH cOnpOTHBIICHUN.

B3anmopaeiicTBre NOCTOSTHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH PA3CIICHHS TIOJI0COB MATHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnsiT Dpcrena.

MaruauTtHoe noje Toka. JJIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJISI HA MPOBOIHUK C TOKOM.

DneKTpoABUTaTeNb OCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON WHTyKIIHH.

OnsiTel Dapanes.

3aBUCUMOCTb HAIpaBJICHUS WHIAYKIIMOHHOTO TOKa OT YCJIOBHMM €ro BO3HUKHOBEHHS.
DIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

JlabopaTopHbie pabOTHI U OTIBITHI.

OmnpITel 1O  HAOMIOACHUIO DJCKTPU3AIMHM Tl WHAYKIMEW ©W TPHU  COMPUKOCHOBEHHHU.
WccnenoBanue neiicTBUS IEKTPUUYECKOTO TMOJIA Ha MPOBOJHUKYU U AUAIEeKTpuku. COOpKa U MpoBepKa
PpaboThI AIEKTPUUYECKOI LIETTH OCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

H3Mepenne u perynmpoBaHue HaAPSKECHHUS.

HccnenoBanue 3aBUCUMOCTH CWJBI TOKAa, HIYIIETO 4YE€pe3 PpPE3UCTOpP, OT CONPOTHBICHUS
pe3ucTOpa U HANpPsHKEHUS Ha PE3UCTOPE.

OMnBIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD AIEKTPUYECKOTO CONPOTUBIICHUS IPOBOJHUKA OT €r0
JUIMHBI, TIJI0IIAI1 TOTIEPEYHOT0 CEYEHHS U MaTepHara.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUW MNPHU  MOCIEAOBAaTEIbHOM COEIMHEHHMHM JBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia Juist CUIIbI TOKA IIPU MMAPAJLUIETbHOM COEIMHEHUHU pe3ucTopoB. Onpenenenue
paboThl PIEKTPUUECKOTO TOKA, UAYIIEro depe3 pesuctop. OmnpeneseHrne MOIIHOCTH 3IEKTPHUIECKOTro
TOKa, BbIJIESAEMOM Ha pe3ucrope. MccnenoBanre 3aBUCUMOCTH CUIIbI TOKA, HIYILIETO Yepe3 JIaMIIOUKY,
OT HANPSDKCHUS HA HEM.

Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHUTHOTO B3aMMOJICHCTBHUSI IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TMOJISt HOCTOSTHHBIX MAarHUTOB MPH UX 0ObETMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJACUCTBUS KAaTYIIKA C TOKOM U MarHuTa
OT CHJIbI TOKA W HANPABJICHUsI TOKA B KaTYIIKE.

N3yuenune neiicTBUA MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

KoHnctpynpoBanue u u3ydeHue paboThl SJEKTPOABUTATENS.

N3mepenue KI1/] anekTpoaBUraTeabHOM yCTAHOBKH.

OnbITEL IO UCCIEIOBAHUIO SIBJICHMS 3JE€KTPOMArHUTHOW MHAYKLHH: UCCIEIOBAaHUE W3MEHEHUM
3HAUYEHMs ¥ HAPABJICHUS] HHAYKIHOHHOTO TOKA.

Coaepixkanue o0yueHnus B 9 kiacce.

MexaHuveckue sBJICHHUS.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. CucreMa oTcuéra.

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBIKEHMs. PaBHOMepHOE MNpPSIMOJIMHEHHOE JBUYKEHUE.
HepaBHoMepHOe mnpsiMonuHeitHOoe pABuxkeHue. CpeaHsis M MIHOBEHHass CKOpPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOycKopeHHOE MpsiMoJInHEHOE BMkeHne. CBOOOHOE MajJieHHe.



Omnbrtel [Manuies.

PaBHOMEpHOE BMKEHHKE TTO OKpYXKHOCTH. [lepron u yacroTa oOpaieHus.

JIuneiinas u yriioBast CKOpocTu. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepseiit 3akoH Herorona. Bropoit 3akon Herorona. Tperuit 3akon Herorona.

[IpuHUHMI cynepno3unuu Cuil.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHHS CKOJIBKEHHS, CUjla TPEHUs TOKOS,
Jpyrye BUIbl TPEHMUSL.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHUe CBOOOIHOTO MaJICHUsI.

IBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocts. HeBecomocts u
[eperpy3KHu.

PaBHOBecue matepuanbHOi Touku. AGCOIIOTHO TBEpPOE Teno. PaBHoBecue

TBEPAOTO TEJa C 3aKPEIIEHHON OChIO BpaleHusl. MoOMeHT cuibl. LIeHTp TsxecTH.

Wmnynec Tenma. M3meHenue wummnynbca. MMmynbc cuibl. 3aKOH COXPAaHEHHUS UMITYyJbCa.
PeaktuBHOE NBHKEHUE.

Mexannyeckas pabota 1 MolIHOCTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHusi. CBsizb SHEPruu
u pabotel. [loTeHnmanbHas >Heprust Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMiM. lloTeHnumanbHas
SHeprusi cxkatol npyxkuHbl. Kunermueckas sHeprusi. Teopema O KMHETUYECKOM HHEPrUM. 3aKOH
COXPAaHEHHUS MEXaHUYECKOMN SHEPIHH.

JeMoHCTparmu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.

CpaBHeHHE MyTel U TPAaeKTOPUIN JBHKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HbBIX Tel
OTCYETA.

N3mepenue cKOpoCTH U YCKOPEHUS MPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUSI.

Habmonenue nBHKeHUs Tella Mo OKPYKHOCTH.

Habmonenne MexaHn4yecKux SIBICHHUM, MPOUCXOAAIIUX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOHHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MACChl T€JIa U JEHCTBYIOIIEH HAa HETO CUJIBIL.

HaGnronenue paBeHcTBa CUIT TIPH B3aMMOJICHCTBUN TEJI.

N3meHeHne Beca Tena Ipu YCKOPEHHOM JIBH)KEHHH.

[lepenaua nmnysnbca Ipy B3aUMOICUCTBUU TEI.

[IpeoOpazoBaHus SHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOACHCTBUU.

CoxpaHeHre UMITyJIbCa IPU a0COTIOTHO YIIPYrOM B3aHUMOJICHCTBUH.

Habmonenue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHHUUECKON IHEPTUH MIPU CBOOOTHOM IaICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBWKEHUU Tea MOJ IeUCTBUEM IIPYKUHBI.

JlaGopaTopHbie pabOThI U OTIBITHI.

KonctpynpoBanue Tpakra Juisl pa3sroHa U JAJIbHEUIIEr0 pAaBHOMEPHOTO JBMKEHUS IIapUKa WIH
TEJIEKKH.

Omnpenenenue cpeHe CKOPOCTU CKOJIBKEHUs Opycka WM ABM)KCHUS IIapUKa MO HAKIOHHOM
IIJIOCKOCTH.

Ornpenenenre yCKOpPeHUs Telna MpyU paBHOYCKOPEHHOM JBUKEHUHU 10 HAKJIOHHOMW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBUKEHHH 0e€3
HayalbHOU! CKOPOCTH.

IIpoBepka rumnoTessl: eciau MpU PaBHOYCKOPEHHOM JBMKEHHUU 0€3 HayaJlbHOW CKOPOCTH ITyTH
OTHOCSTCS KaK psiji HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIIUE POMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JTaBJICHMSL.

Omnpenenenre kodhGUIUEHTa TPEHUS CKOJBKEHHS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne paboOThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JIB)KEHUHU Tejla M0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenne pabOTHI CUJIBI YIIPYTOCTH MPH HOJbEME IPy3a C MCIIOJIb30BAHUEM HETIOABHKHOTO
U TIOJIBIPKHOTO OJIOKOB.



N3ydeHue 3aKkoHa COXpAHEHUS SHEPTUH.

Mexanunueckue KojaeOaHHst ¥ BOJTHBI.

Konebarenbnoe npmwkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWU: TMEpHUOJ, 4YacToTa,
amMIuTya. MaremaTHuecKuil 1 pyXUHHBIN MasTHUKU. [IpeBpaiienue sHeprun npu KojaedaTeaIrHOM
JBU>KECHUH.

3aryxatomue KosebaHus. BeiHyxkzaeHHble Konebanus. Pezonanc. MexaHWYecKkrue BOJIHBL
CpoiicTBa MexaHu4eckux BoJIH. IIpononbHble M momnepeyHble BOJHBI. J[JIMHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHuueckre BOJIHbI B TBEPJOM Tel€, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U yabTpa3ByK.

JleMoHCTparmu.

Habnronenue xonebaHuii TeJ MO IEHCTBHEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnronenue BBIHYX/IEHHBIX KOJeOaHMIA U pe30HaHCa.

Pacrnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTBHI.

AKyCTHYECKHI pe30HaHC.

JlabopaTopHbie pabOThI U OTIBITHI.

Omnpenenenre 4acToThl U Mepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.

Omnpenenenre 4acToThl U IEpHo1a KojeOaHuil MPyKMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Neproa KojaebaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka He3aBUCUMOCTH Mepuo/ia KoyebaHuii rpy3a, MOIBEIIEHHOT0 K HUTH, OT Macchl Ipy3a.

OnepIThI, JEMOHCTPUPYIOIIKME 3aBHUCUMOCTh IEpHOJia KoJIeOaHWM MPYKMHHOTO MasTHUKA OT
Macchl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOTHOTO MaJeHHUSL.

DNEeKTPOMarHUTHOE MOJI€ U AJIEKTPOMArHUTHBIE BOJIHBI.

DIEeKTPOMarHUTHOE I0JIe. DJEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IIkayia 3eKTpOMarHuTHBIX BOJIH. VICIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJieKTpoMarHuTHas nmpupojia ceeta. CkopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

JleMoHCTparmu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BosHOBBIE CBOIICTBA CBETA.

JlaGopaTopHbie pabOThI U OTIBITHI.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH € MTOMOIIBI0 MOOMIIBHOTO TesedoHa.

CBeTOBBIE SIBJIICHHUSL.

JlyueBas mozenb cBeta. Uctounuku ceta. [IpsamonnHeitHoe pacripocTpaHEHHUE CBETA. 3aTMEHUS
Counna u JIynel. Otpaxenue cBera. [nockoe 3epkano. 3akOH OTpa)XKEHHUsI CBETA.

[Ipenomiienne cBera. 3akoH mpenoMiieHus cBeTa. [lonHOe BHYTpeHHEE OTpaKeHHE CBETa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xoxa mydeit B nuH3e. Ontuueckas cucrema (oToarmnapara, MUKPOCKONA U TEJIECKOTa.
I'na3 kak ontuyeckas cucrema. ban3opykocTs U JalbHO30PKOCTb.

Pasznoxxenune Gemoro csera B cnektp. OmnbiTel HptoToHa. Cro)eHHE CIEKTPaIbHBIX I[BETOB.
Jucnepcus cera.

JlemoHCTpanuu.

[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tomy4yenne n300pa>keHHii B INIOCKOM, BOTHYTOM U BBITYKJIOM 3epkanax. [Ipenomienue cBera.

OnTuyeckuil CBETOBO/I.

Xon nyueit B cobuparomieit aunse.

XoJ JIydel B pacCEeUBaroLIEen JTUH3E.

[Tomy4yeHne n300paXkeHU C TOMOIIBIO JIMH3.

[Tpunanmn neiictBus doroanmnapata, MUKPOCKOTA U TEIECKOTA.

Mopens riasa.

Paznoxenue 6e10ro cBeTa B CHEKTP.



[Tomy4yenue 6enoro cBETa Npy CIOKEHUH CBETa Pa3HbIX I[BETOB.

JIabopaTopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUS CBETOBOTO Jiyya OT yrja najaeHus. M3ydeHue
XapaKTepUCTUK H300pakeHMs IpeiIMeTa B IUIOCKOM 3epkaie. MccienoBaHue 3aBUCUMOCTH yriia
IIPEIOMIIEHHUS] CBETOBOIO JIy4a OT YIJla Ia/IeHUsl HA TPAHUIIE «BO3IYX-CTEKIION.

[Toyuenune n300pakeHHIA ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne (OKYCHOTO PACCTOSIHUS W ONTHYECKOW CHIbI coOmparomeld JuH3bl. OIBITH 110
pa3IoKEeHUIo OEI0ro CBeTa B CIEKTP.

OmnBITH IO BOCIIPHUSTHIO IIBETA IPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBHIC (PHITBTPHI.

KBaHTOBBIE SIBIICHHUS.

OmnsiThl Pezepdopaa u minanerapuast Moaens atoMa. Mojens aroma bopa.

Hcenyckanne u nornomeHne ceera aromoM. KBaHTel. JInHeHUaThbIe CIEKTPBI.

PamnoakTuBHOCTE. Anbda-, OeTa- U raMma-usnydeHus. CTpoeHrne aToMHOTO sapa. HykimoHHas
MOJIeNb aToMHOTO siapa. M3oTtonsl. PaguoaktuBHbele npeBpamenus. [leprnosa momypacnaaa aTOMHBIX
snep.

SnepHble peakuuu. 3aKOHbI COXpPAHEHMsI 3apsAJOBOIO M MAacCOBOTO YHCENl. DJHEprusi CBs3U
aToMHbIX sifep. Csi3b Macchl U dHepruu. Peakuuu cuHTe3a u aeneHus saep. VICTOUHMKM SHEpruu
CoJHia u 3BE31.

SAnepHas sHepreTuka. JleicTBUA paAMOAKTUBHBIX U3JIy4CHHUI Ha )KUBBIE OPTaHU3MBI.

JeMoHCcTparmu.

CrieKTphl U3JIy4yeHUs U TIOTJIOMICHHUS.

CrieKTphl pa3IMvHbIX Ia30B.

CnexTtp BoAopoaa.

Habmonenue Tpekos B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINUX U3TYyUEHHH.

Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

JlabopaTopHbie pabOTHI U OTIBITHI.

Habmonenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3ITyYEHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI TIO TOPMO3HOMY TTyTH (110 (hoToTpadusim).

N3mepenue pagnoaktuBHoOro Goxa.

[ToBTOpHUTENBHO-0000IIAIOIITHIT MOTYIIb.

[ToBTOpHUTENBHO-0000IIAIONMIT MOIY/Th TpPEAHA3HAYEH ISl CHUCTEMaTHU3alud U 0000IIeHUs
MIPEIMETHOTO COJAEPKAHMSI U OTbITA JEATENIbHOCTH, MPUOOPETEHHOTO MPU H3YyYEHUH BCEro Kypca
¢bu3nMkM, a Takke IS MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy 1o (U3HKe Ui
00yJaroIuXxcsi, BRIOPABIIUX 3TOT YYCOHBIN MPEIMET.

[Ipu u3yyeHUN AaHHOTO MOAYJSL PEAU3YIOTCA U CHUCTEMATU3UPYIOTCS BHUJIbI IEATEIbHOCTH, Ha
OCHOBE KOTOpBIX OOecreuyrBaeTcs IOCTIKEHHE MPEIMETHBIX U METalpeIMETHBIX IIaHUPYEMBIX
pe3ynbTaToB 0OyueHus, (popMHpyeTcsi eCTEeCTBEHHO-HAayuyHas TIpPaMOTHOCTb: OCBOEHUE HayYHbBIX
METO/IOB HUCCJIEeIOBAaHUS SBJICHUIN MPUPOJIBI U TEXHUKU, OBJIAICHUE YMEHUSIMH OOBSICHATH (PU3HUECKUe
SBJICHUSA, TPUMEHsS TONy4YeHHbIE 3HAHUSA, pellaTh 3aJaud, B TOM 4YHCIE KayeCTBEHHbIE U
SKCIEPUMEHTAaIbHbIE.

[IpuHIMIHATBEHO AEATEILHOCTHBIN XapakTep AAHHOTO MOJIYJs pealu3yeTcs 3a C4E€T TOro, 4To
oOyuaroluecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

— Ha OCHOBE NOJYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBIACHATH (PU3MYECKHE SBJICHUS B
OKpY’Karolllel TPUPO/ie U TIOBCETHEBHOM KU3HU;

— HCMOJb30BaTh HAayyHbIE METOMbl HMCCIENOBAHUSA (U3UUECKUX SBJICHHUH, B TOM UHUCIE AJISA
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

— OOBSCHATH HayyHbIE OCHOBBI HanOoJyiee BAXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMmep, MPaKTHUYECKOTO HCIMOJIb30BaHUS Pa3IMYHbIX HMCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA
IIPEBpAILEHNUS U COXPAHEHHUs] BCEX U3BECTHBIX BUIOB SHEPTUHU.

Kaxas U3 TeM JaHHOTO MOJIYJIsl BKIIFOYAET 3KCIIEPUMEHTAIbHOE MCCcieloBaHne 000011aroero
xapakTepa. MoJynb 3aBepuiaeTcs MpPOBEAECHUEM JUArHOCTHUECKOW M OLIEHOYHOM paldoThI 3a Kypc
OCHOBHOTO 00111er0 00pa3oBaHusl.



TemaTHyeckoe IVIAHUPOBaAHME

7 Kiacce
Ne Tembr KonnyectBo DJIeKTPOHHBIe (HH(poBbIe) JesATeIbHOCTD YUHTEIsA
n/n 4acoB o0pa3oBaTe/ibHbIe pecypchl ¢ y4eToM paboueii MporpaMMbl BOCITUTAHUS
1. |®wusuka u ee poib B MO3HAHUU 5 Bbubauoreka LIOK BocnuTanue co3HaTENbHOM TUCIIUILIMHBI (TTOKa3aTh BAXKHOCTh
OKPY’KaloIero Mupa https://myschool.edu.ru y4eOHO-IT03HABATENILHOW JCSITEILHOCTH, YUeOHON 1 TPYIOBOM
JIACITUTLIIHBI )
2. |IlepBoHavanbHBIE CBEECHHS O 6 Bubmuoreka [JOK IIpuBneyenrue BHUMAaHUS NIKOJIBHUKOB K LIEHHOCTHOMY aCIIEKTy
CTPOCHHH BEIIECTBA https://myschool.edu.ru U3y4aeMbIX SBJICHUH, NHUIIMUPOBaHUE OOCYKICHUH,
BBICKa3bIBaHHUSI CBOETO MHEHHS M €T0 00OCHOBaHHE
3. |/lBwKeHHE U B3aMMOJICHCTBYE T 21 bubmuoreka [JOK Opranu3aius padoThl 00YJaIOIIUXCS C COIIMAIbHO-3HAYUMOM
https://myschool.edu.ru uHpopmarmeit yepe3 00CyKIeHNE U BHICKAa3bIBAHHS
COOCTBEHHOT'O MHEHHUSI.
®dopmupoBaHue y 00yJarouXxcs KyJIbTYpPbI 370pOBOTO H
6e3omacHoro odpasa ku3Hu. CTUMYIHpPOBaHNE TIO3HABATENHHON
MOTHBAIIUU O0YJarONIUXCs Yepe3 MPUMEHEHUE HHTEPAKTHBHBIX
¢dopm paboThel. BeipaboTka JMYHOCTHOTO OTHOLICHUS K
COOBITHSM, SIBJICHUSIM, JIUI[AM, aKIIEHTUPOBAHNE BHUMAHHI
00y4aroNIMXCsl Ha HPAaBCTBEHHBIX MpodlieMax.
4, | JlaBrmeHue TBEPIBIX TN, KUIKOCTECH 21 bubmmoreka 1IOK ®dopMHUPOBaHKE U PA3BUTHE OIICHOYHBIX YMEHUH (pa3paboTka u
U TA30B https://myschool.edu.ru MIPHUHSATHE KPUTEPHEB OLIEHUBAHMS, OIIEHUBAHUE IT0 KPUTEPUSM,
B [IpHUBJICYEHIIC BHUMAHUS IIKOTHHUKOB K IIEHHOCTHOMY aCIeKTy
M3ydaeMbIX SBJICHUH, MHUITMHPOBAHUE OOCYKICHHI,
BBICKa3bIBAHUS CBOETO MHEHHUS U €T0 000CHOBaHUE
B3aMMOITPOBEPKA, CAMOOIIEHWBAHNWE H T.I.)
5. |Pabora u momHOCTh. DHEprus 12 bubnuoreka [JOK Opranun3zaius padoTsl 00yJaroIUXCs C COLUAIbHO-3HAIMMON
https://myschool.edu.ru uHpopmarueit yepe3 00CyKIeHUE U BBICKAa3bIBAHHS
COOCTBEHHOT'O MHEHWUSI.
®dopMupoBaHHe Y 00YJIarOIINXCS KyITbTYPBI 30POBOTO U
Oe3omacHOro 00pasa KU3HU.
6. |Peseps 3 bubmmoreka [IOK BripaboTka JTUYHOCTHOTO OTHOIIEHUS K COOBITHSM, SIBIICHUSM,
https://myschool.edu.ru JIMIIaM, aKIICHTUPOBAHHUE BHUMAHUsI 00yJaroIUXCs Ha
HPaBCTBEHHBIX MpoOIIeMax.
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8 kiacce

Ne Tembr KonnyectBo DJIeKTPOHHBIe (HH(poBbIe) JeATeIbHOCTh YYHMTES € y4eTOoM padoyeii MporpaMmMsl
n/n 4acoB o0pa3oBaTe/ibHbIe pecypchl BOCIHTAHMSA
1. | TenuoBble siBICHUS 28 Bubmuoreka LJOK Bocnuranue cozHaTenbHOW AUCHUILIMHEI (IOKa3aTh BA)KHOCTh
https://myschool.edu.ru y4eOHO-IT03HABATEIIBLHON ICSITEILHOCTH, YUeOHOM U TPYIOBOIt
JIACITUTIIIHBI )
2. | DmekTpuyeckue U MarHUTHBIC 37 Bubmuoreka [JOK [IpuBneyeHre BHUMaHUs IKOTHHUKOB K IEHHOCTHOMY aCHEKTy
SIBIICHUS https://myschool.edu.ru U3y4daeMbIX SBJICHUH, MHULIUUPOBaHUE OOCYKICHUH,
BBICKA3bIBaHHUSI CBOETO MHEHUS M €T0 000CHOBaHUE
3. | [loBTopenue kypca «Dusuka-8» 3 bubmuoreka I[JOK BrIpaboTka JIMYHOCTHOI'O OTHOIICHHUS K COOBITHSM, SIBJICHUSM,
https://myschool.edu.ru JIMIIAM, aKIIEHTUPOBAHNE BHUMAHHsI 00Y4arOIINXCs Ha
HPaBCTBEHHBIX ITpoOIeMax.
9 kaace
Ne Tembi KosmuectBo DJIeKTPOHHBbIe (N poBbIE) JesiTeIbHOCTD YUUTEIS
n/n 4acoB o0pa3oBaTejibHbIEe pecypchl ¢ y4eToM pabdoueii MporpaMMbl BOCHUTAHUS
1. |Mexauuueckue ABICHUA 40 bu6mmoreka [JOK Bocnmranue co3HaTeNbHON JUCITUTUINHBI (TT0KA3aTh BAKHOCTh
https://myschool.edu.ru y4eOHO-1T03HABATEIBHON JICSITEILHOCTH, YUeOHOI U TPYIOBOI
JTACITUTIIIFTHBI )
2. |MexaHHYECKHE BOIHBI 15 bubmmoreka 1IOK IIpuBnedenre BHUMaHUSI TKOTHHUKOB K IIEHHOCTHOMY aCIIEKTY
https://myschool.edu.ru M3y4aeMBIX SIBJIECHUH, HHUIIMAPOBAaHNE OOCYKICHUIA,
BBICKa3bIBaHHUSI CBOETO MHEHHS M €T0 000CHOBaHHE
3. | DIeKTpOMAarHuTHOE MOJIe U 6 bubmmoreka [IOK BripaboTka JHYIHOCTHOTO OTHOIICHHS K COOBITHSM, SIBJICHHSM,
SJIEKTPOMATHUTHBIE BOJIHEI https://myschool.edu.ru JIMIIAM, aKIIEHTUPOBAHUE BHUMAHHSI 00YYaIOIIUXCS Ha
HPaBCTBEHHBIX MpoOIIeMax.
4. | CBeTOBBIC SIBJICHHS 15 bubmmoreka [IOK Opranu3zarus paboThl 00YJaIONINXCS C COIMATEHO-3HATHUMOM
https://myschool.edu.ru uHpopmarueit yepe3 00CyKIeHNE U BBICKA3bIBAHHS
COOCTBEHHOTO MHEHWUSI.
®dopMupoBaHUe Y 00YJIarOIINXCS KyITBTYPhI 30POBOTO U
Oe3omacHOro 00pasa KU3HU.
5. | KBaHTOBBIC sIBIICHUS 17 bubmmoreka IIOK Bocnuranue co3HaTeNbHON JUCITUIUINHEI (TT0Ka3aTh BAKHOCTH
https://myschool.edu.ru y4eOHO-TTO3HABATENBHON JICATENbHOCTH, yu4eOHON U TPYIOBON
JIACITUTIIINHBI )
6. |IloBropenue kypca «Pusnuxa-8» 9 bubnuoreka LIOK BripaboTka TMYHOCTHOTO OTHOIIEHHSI K COOBITHSIM, SIBJICHUSIM,
https://myschool.edu.ru JIMIIaM, aKIICHTUPOBAHHUE BHUMAHUSI 00yJarOIUXCs Ha
HPaBCTBEHHBIX MpoOIIeMax.
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