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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uke YUUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYarOINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBICHUH, N3Y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuel M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOrO MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHUsI JOCTOBEPHBIX 3HAHHUM O MHUpE.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTbD:

Hay4YHO OOBSACHSTH SIBJICHUS,
OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;
MHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IIOJyUYEHHUS BBIBOJOB.

[lenu wm3yuyeHuss QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusuka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus Gpu3nku:
npuoOpeTeHne HMHTepeca M CTpeMJIEHHMs] O0y4aroummxcs K HayYHOMY H3YUEHHUIO MPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pasBUTHE MPEACTABICHUN O HAYYHOM METOJIe MMO3HAHHUS U (POPMHUPOBAHUE UCCIIEAOBATENHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOECHMSI MaTEpPHUU
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpoBaHUE TPEICTABICHUH O POy (PU3MKH IJIi PAa3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIi;



pa3BUTHE TMPEICTaBICHUN O BO3MOXHBIX cepax Oymymied nmpodeccuoHaIbHON MeATeIbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JTAIbHEHIIEMY 00yUEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
npUOOpeTeHNuEe 3HAHUM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUIl OMHChIBaTh M OOBSACHATH (PU3UYECKUE SBICHHUS C HCIOJIB30BAaHUEM
MOJIy4YEHHBIX 3HAHUM;
OCBOEHHE METOJIOB pELICHHs MPOCTEUIINX PacuETHBIX 3aJad C HCIOJb30BaHUEM (U3MUYECKUX
MoJielieil, TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HAOJIOAaTh NPUPOAHBIC SIBICHUS M BBINOIHATH ONBITHI, J1A0OPATOPHBIC
paboThI U SKCIEPUMEHTAIBHBIE UCCIIEA0BAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX IPHOOPOB;
ocBoeHHUe MPUEMOB paboThl ¢ HHpOpMaIHel PU3NIECKOTO CoAepKaHUSI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTIKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATLHON eATSIBHOCTH, CBS3aHHBIMU C (DHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepedeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
peKOMEHAATENbHBIA XapaKTep, YUYUTENb JIEJaeT BbHIOOP MPOBEACHUS J1a0OpPaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA AKCIIEPUMEHTATBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHMUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT II0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalOmogaemMoro spiaeHus. OmnucaHue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenue HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOrO pUoopa.

N3mepenne paccTOsTHUN.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

W3mepenue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U 1aTUMKA TEMIIEPATYPBhI.

[IpoBeneHune uccnenoBaHus MO MPOBEPKE I'MIOTE3bl: JAJIbHOCTh MOJETA IIAPHUKA, MYIIEHHOI'O

TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, J0Ka3bIBAaIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
bpoyHoBckoe naBmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BeEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BELIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTaInIuyeckux) Ted. B3auMOCBs3b MEXIy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JIBUXKEHUS.
Hab6monenue nuddys3un.
Habmroienue siBieHuii, 00bACHIIOMMXCS MPUTSDKEHUEM WIIM OTTAJIKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Ornenka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
OnbITh! IO HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe [BHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist cKOpoCTb ITPY HEPAaBHOMEPHOM JBUKEHUM. Pacd€T myTH U BpEMEHU IBUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl KakK NpUYMHA W3MEHEHHS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHoctH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ynpyroctd U 3akoH ['yka.
N3mepenne cuiabl C NMOMOIIBI JWHAMOMETpa. fIBleHHe TAroTeHus U cuia Tshkectd. Cuiia
TSOKECTH Ha Jpyrux riaHerax. Bec tenma. HeBecomocth. CriokeHHE CHII, HAIPaBJICHHBIX I10
ozHOI npsimoil. PaBHozelcTBytomas cui. Cuna TpeHusl. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Hab0nonenrne MexaHu4ecKoro JBUXKEHUS Tea.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnuvie pabomot u onvimeol.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABM)KEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Ornpenenienne cpeHeil CKOPOCTU CKOJIBKEHUs OpyCcKa WK IIapUKa MO0 HAKIIOHHOM TJIOCKOCTH.
Ornpezenenue MmI0THOCTUA TBEPAOTrO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh pacTsokeHus (aedopmanuu) MpPYKUHBL  OT
IIPUJIOKEHHOM CHJIBI.

OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJILKEHUS OT BEca Teja U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratuuecknit  mapamokc. CooOmaromuecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAJKUBAIONIEH CHUJIIBI OT 00BEMA MOTPYKEHHOW YacTH Tela W IJIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.



VYcnoBue mnnaBaHWs TeN: IUIABAHUE WIM TOTPYKEHHWE TENl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TEJIa U HKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTU Beca Teja B BOJAE OT 00b&Ma MOrpyXKEHHOW B JKUIKOCTb YaCTU
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEIIO, IOIPYKEHHOE B HKUAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWJIbIL, JEUCTBYIOLIEH HA TEJIO B MKUIKOCTH, OT
Macchl Tena.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHMBAIOLIEH CHJIBI, JEHCTBYIOLIEH HAa TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YACTH TeJla U OT IUIOTHOCTH KHJIKOCTH.
KoHcTpynpoBaHue apeoMerpa WiIM  KOHCTPYMPOBAaHHME JIOAKM M ONpelencHue  eé
rpy30M0AbEMHOCTH.

Paszgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHIManbHas dHeprus. [IpeBpaieHue
OJIHOTO BUJIa MEXaHUUECKON 3HEPTUU B JPYroil. 3aKOH COXPaHEHUs SHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue pabOThl CUIIbl TPEHHS IPU PAaBHOMEPHOM JBHKEHHH Tejla IO TOPU3OHTAIbHOU
MIOBEPXHOCTH.
Hccnenoanue ycioBUi paBHOBECUS pblyara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
W3yuyenune 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanwUIIpHbIE siBIeHUs. TeroBoe
pacUIMpEeHHe U CXKaTue.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepireHre paboThl. BUpl Teruonepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonuuecTBOo TEmoThl. YenbHas TEIUIOEMKOCTh BellecTBa. TermnooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. [lnaBieHme W OTBepJeBaHHME KPUCTATUTMUYECKUX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenue. YnaenpbHas TemnoTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMOC(EpHOTO JTaBICHUS.

Brnaxxnocts Bo3myxa.



OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHHs.

[Mpunmunsr  pabotel TermoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATENIH U 3aLIATA OKPYKAIOIIEN CPEBI.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddy3uu.
HaOnronenue siBeHu cMaunBaHMsl ¥ KaIWUISIPHBIX SIBJICHUH.
HaOnroneHue TennoBoro pacuMpeHus Tell.
M3MeHeHne naBIeHNS ra3a MpH U3MEHEHHH 00bEMa 1 HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphl.
Bunel Teronepenayu.
OxJaxJieHue Ipu COBEPLIEHUN PaOOTHI.
Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
HaOnronenue kunexus.
HaOGnroneHue nocTosHCTBA TeMIIEpaTyphl IIPU IIABICHUH.
Mopenu TEeIIoBbIX JBUTATEIEH.
Jlabopamopnwsie padbomot u onvimol.
OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKECHUS.
OneITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPUIIA.
OnbITHl, AEMOHCTPUPYIOLIUE 3aBUCMOCTD JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIAXKICHUS.
[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaOnronenue u3MeHeHUs BHYTPEHHEHM SHEpruM Tejla B pe3ysibTaTe TEeIulonepeaadd U padoThl
BHEIIHUX CHUII.
HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
OmnpeneneHue KOJMYECTBA TEIUIOTHI, IMOJyYEHHOTO BOAOW MpH TEIUIOOOMEHE € HarpeThbiM
METAJTIMYECKUM LIUIUHIPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aeKTpuUyecKuX 3apsiioB. B3zaumonelcTBue 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWUCTBUS 3apsSOKEHHBIX TEI OT BEJIUYUHBI
3apsiI0B U PaCCTOSTHUS MEX]y TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexTpuueckoro nos. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudecKux 3apsaoB. DJIEMEHTAPHBIM dieKTpudeckuid 3apsa. CtpoeHue
atoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.



DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIECKTPUYECKOro TOKa. McTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. CompoTHBIECHHE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJIEHHE BemecTBa. 3akoH Owma Ui ydacTka Lemu.
[TocnenoBarenbHOE U NapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTpUUECKOIr0 TOKA. 3akoH Jxoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrositHHble MarHuThl. B3anmopeiicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emiie. OnbiT Dpcerena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
HAa TMPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lcmonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX YCTPOICTBaX U HA TPAHCIIOPTE.

Onpitel  @apagness. SBneHue anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa posa aeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cToYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"az0BbIii pa3psa.

W3mepenne cuiibl TOKa aMIepMETPOM.

H3mepeHne 37eKTpUUecKOro HapsyKEeHUs! BOIIBTMETPOM.

Peoctar 1 Marasu conpoTHBIEHUH.

B3auMozeiicTBuE MOCTOSSHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs MMOIOCOB MAarHUTA.
MopenvpoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe nojie Toka. JIEeKTPOMarHmr.

JelicTBre MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

WccnenoBanue siBICHUS AIEKTPOMArHUTHON WHAYKITHH.

Onbitel @apages.

3aBUCUMOCTH HaIpaBJIeHUs! MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnbITH MO HAOTIOEHUIO DIIEKTPU3AIUHU TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUHU.
WccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
CoOopka u mpoBepKa padOThI ANEKTPUIESCKOH MU MOCTOSHHOTO TOKA.



W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3MmepeHne U perynmpoBaHue HAPSKEHHUS.

HccenenoBanue 3aBUCHUMOCTH CHIIBI TOKAa, HIYIIETO 4Ye€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIIEHUS TPOBOJHUKA OT €r0
JUTMHBL, TUTOIIA/IA MOIIEPEYHOr0 CEYEHU U MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHHUS HANOPSDKEHUA NPU  IMOCIEIOBATEIIBHOM COCIUHEHUU JABYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIIYILIETO Yepe3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEll.
Onpenenenne KII/] narpesarens.

HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUSA MIOCTOSSHHBIX MArHUTOB.

N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU UX OOBETMHEHUU U Pa3/ICICHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKHA C TOKOM M MarHuTa
OT CWJIbI TOKA W HAaIlPaBJICHUS TOKA B KATYIIKE.

N3ydenune aeicTBUS MAarHUTHOTO MOJISL HA TPOBOJAHUK C TOKOM.

KounctpyrnpoBanue u nusydenue paboThl AIEKTPOABUTATEINS.

N3mepenne KI1/] anekTpoaBuraTenbHON YCTAHOBKH.

OMBITEI IO UCCIICIOBAHUIO SBJICHHS AJICKTPOMArHUTHOW MHAYKIIMH: WCCIEAOBAaHUE M3MEHEHUMN
3HAYEHUS U HAIIPABJICHHS] MHIYKIIMOHHOTO TOKA.

9 KUIACC

Pazgen 8. Mexannueckue siBJIeHU.

Mexanuueckoe aBmxkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHUs. PaBHOMepHOE mpsMOiMHENHOe ABMkeHue. HepaBHoMmepHoe
NpsMOJIMHEHOE JBM>keHHe. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPAaBHOMEPHOM
JBI>KEHUH.

VYckopenue. PaBHOyckopeHHOE npsMonuHeiHoe aBrkenne. CBoooiHoe nagenue. OmnbIThl
lNanunes.

PaBHOMepHOE nBIXKEHUE MO OKpy)HOCTU. [lepuon m uvactora oOpamenus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoit 3akon Herotona. Tperuit 3akoH Herotona. ITpuHimn
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIbKEHMSI, CHJIa TPEHHS
MOKOSI, APYTHE BUIBI TPCHUSI.

Cwia TSKECTH W 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOTHOTO TaJCHHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
MepErpy3KH.

PaBHOBecue MaTepuaibHONM TOYKHA. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEema
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsce Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS] HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.



Mexanudeckas paboTa U MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIMAanpHAs SHEPrus Tena, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Hemoncmpayuu.

HabumroneHne MexaHn4eCcKOro IBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHme myTel U TPAGKTOPUM JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX Tell
OTCYETA.

H3mepeHune cKopocTy U YCKOPEHHUS MIPSMOIMHEHHOTO TBUKEHHUSI.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HabumroieHne ABM>XEHUS Tejla 0 OKPYKHOCTH.

Habmoienue MexaHMYecKuX SIBICHHUH, MPOUCXOAAIUX B cucteme orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIILHO KaOHHeTa (PU3HUKH.

3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IeHCTBYIOIIEH HAa HETO CUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEJL.

H3meHeHue Beca Tena Npy yCKOPEHHOM JBUKESHUU.

[lepenaya uMmItrynbca mpu B3aUMOJICHCTBUU TEII.

[IpeoOpazoBanus YHEPTUU IPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHue UMITYJIbca IPU a0COMOTHO YIPYTOM B3aUMOJCHCTBHH.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBUKEHUHU TeJa MO ACHCTBUEM TIPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

KoHcTpynpoBanue TpakTa [uisl pa3roHa M JajJbHEUIIEro paBHOMEPHOTO JIBHXKEHHS IIapUKa WIH
TEJEKKHU.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBXKEHUsI OpycKa WM JIBUYKEHHS I1IapuKa M0 HAaKJIOHHOMN
MJIOCKOCTH.

Ornpeznenenne yCKOpeHUs Tena Npyu paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH TIyTHU OT BPEMEHHM MPU PABHOYCKOPEHHOM JIBIDKCHUHU 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 HAa4adbHOM CKOPOCTH IYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHU OJMHAKOBBI.
WccnenoBanue 3aBUCHMOCTH CUITBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJTbHOTO JaBJICHUSI.
Onpenenenne ko3P uimeHTa TPEHUS CKOTbKCHHUS.

Ornpenenenne )kECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS TPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenne paboThl CUJIBI YIIPYTOCTU MPU MOJbEME TPy3a C UCHOIb30BAaHUEM HEIMOIBHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pazgen 9. Mexannuyeckue Koje0aHusi M BOJIHBI.

Konebarenbnoe nBmkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWA: TEpUO, YacToTa,
aMmIiuTyna. Marematuueckuii W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHne 5sHeprum mnpu
K0JIe0aTEeIbHOM JIBHKECHUH.



3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHble U nonepeyHble BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4yecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOJIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHU U pe30HaHca.
PacnipocTpanenre npoAoIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGmtonenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuwvie padbomot u onvimol.
Omnpenenenue 4acToThl U Neproa KojaeOaHuii MaTeMaTHYeCKOro MasTHHUKA.
OrnpezenieHre 4acTOThl U IEPHOJIa KOJeOaHUil MPy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproIa KOJIeOaHUi TIOIBEIIICHHOTO K HUTH IPy3a OT JTHHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHu MPyKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.
OnbITEl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh TEpHUoJa KojeOaHW MPYKMHHOTO MasTHUKA OT
MacChbl I'py3a U )KECTKOCTU MPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3pnen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoH. [lIkasa 35eKTpoMarHuTHRIX BOJH. Mcrionb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
N3yuenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUITLHOTO Tele(oHa.
Pa3nen 11. CBeToBble siBJI€HHS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeldHOe pacnpOCTpaHEHUE CBETa.
3atrmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKe€HUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHUs cBeTa. [loHOe BHyTpeHHEE OTpakKeHUE CBETA.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xox nyweit B numH3e. Omnrtuueckas cucrema ¢oToamnmapara, MHKPOCKONa H
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opykocTs U 1alibHO30PKOCTb.
Paznoxenue 6emnoro cera B criekTp. OnbiTel HetoToHa. CrioskeHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomy4yenue n300pakeHMid B TIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtuyeckuii CBETOBO/I.
Xox tydeit B coOuparomiei JTruH3e.



XoJ aydeil B pacCenBaloOIIeH JIMH3E.
[Tony4yeHnue n300paxeHUi C MOMOIIBIO JIMH3.
[Tpuniun aeictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
Mopens riasa.
PaznoxeHue 6e10ro cBera B CIEKTP.
[Tony4yenue 6en0ro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimel.
HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUSI CBETOBOIO JIyda OT yIJia MaJeHHs.
N3yueHne xapaKTepUCTUK U300pakeHuUs peMeTa B IIIOCKOM 3epKale.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMJIEHUSI CBETOBOIO Jiy4ya OT yIJIa NAJEHMs Ha IpPaHULEe
«BO31YX—CTEKIIO».
[Tomy4yeHnue n300paskeHHIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOILEH JIMH3BI.
OnbITHI MO Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OnBITH IO BOCTIPUSITHIO IIBETA IPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIC (PHITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHHS.

OmnsiThl Pesepdopna u nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO Sapa.
Hyknonnas Mmopens atoMHoro sapa. M3zoromsl. PaguoaktuBHble mnpeBpamienus. Ilepuon
HOJIypaciaaa aTOMHBIX siiep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakuuu cuHte3a u aeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

SAnepnas sHepreTuka. [eicTBUS paJuOaKTUBHBIX U3JIyY€HUIN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTphl pa3aMyYHbIX I'a30B.
CnexTp Bogopo/a.
Habmonenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOMIMNX U3TYyUECHU.
Perucrpanus u3iny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopuvie padomol u onvimel.
Habmroienue CromHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIyUEHUSI.
HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJig CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaMET.

[Ipy wu3ydyeHUHM JAHHOTO MOJIYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpPEIMETHBIX IUTAHUPYEMBIX pE3yIbTaTOB o0y4eHus, dopmupyercs
€CTECTBEHHOHAYYHAsTPaMOTHOCTh: OCBOEHHME HAy4YHBIX METOJOB MCCIEAOBAHUS SIBJICHUN



OPUPOAbl U TEXHHUKHU, OBJIAJICHUE YMEHUAMU OOBICHATH (DU3MUECKUE SIBICHUSA, NPUMEHSSA
MOJYYECHHbBIEC 3HAHUS, PEIIATh 3a/1a4H, B TOM YHCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBHO AEATEIPHOCTHBIA XapaKTep JAHHOTO pa3Jeiia pealin3yeTcs 3a CYET TOro,
4yTO 00y4aroNInecs BRIMOIHIIOT 33aHUsI, B KOTOPBIX UM MpeJIaraeTcs:
Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (U3MUYECKUX SBICHUHM, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEpP, MPAKTUYECKOTO HCIIOIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALICHUS U COXPAHECHHS BCEX U3BECTHBIX BUIOB DHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
[ mposiBjieHHE HHTepeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hr3nueckoi
HayKH;
[] IEHHOCTHOE OTHOIIIEHHUE K JJOCTH)KEHUSIM POCCUICKUX yUEHBIX --(H3UKOB;
2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJECHUU OOIIECTBEHHO3HAUYUMBIXU 3TUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUHN (PH3HKH;
[] oco3HaHME BaKHOCTU MOPAJIIbHO--3TUYECKUX MTPUHIIUIIOB B JAESITEILHOCTH YUYEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
[] BOCTIpUSITUE SCTETHUECKUX KauecTB (PU3MYECKOW Hayku: €€ TapMOHHUYHOIO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NIO3HAHMA:
[] oco3HaHWEe IIEHHOCTH (PU3UYECKOW HAyKM KaK MOIIHOIO HHCTPYMEHTa MO3HAHHS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIIOUIEH KYJIbTYPBI,
[} pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:
] oco3HaHWe LIEHHOCTH 0e30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
Ba)XHOCTH NpaBUi 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIJIOBBIM 000PYIOBAaHUEM B JIOMAILIHUX YCIOBHUSX;
[ cdopMHUpPOBAHHOCThH HaBbIKA pediekCHu, MpU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TaKOTO K€
IIpaBa y Ipyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[] aKTMBHOE yyacTHE€ B DPELIECHUHM MPaKTHYECKUX 3a7ad (B paMKaX CeMbH, 00pa3oBaTelbHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMYECKON U COLMAbHOM HaIllpaBI€HHOCTH, TPEOYIOIIUX B
TOM 4Hcie U GU3NIECKUX 3HAHUMH;
[ mHTEpeC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (U3UKOI;
7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
[] opueHTanmuss Ha MpUMEHEHHE (U3MYECKUX 3HAHUM [UIs pelieHus 3agad B 00JacTH
OKpYXKarollel Cpelipl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKHM UX BO3MOXHBIX ITOCIEICTBUHI IS
OKpYXKaroIllel Cpeibl;
[] oco3HaHue TT100aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U yTel UX pellieHus;
8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:
] MOTpeOHOCTh BO B3aWMOJICHCTBUHU MPH BBIMOJIHEHUH UCCIEIOBAaHUNA M MPOEKTOB (PU3UUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM JIPYTHX;
[] moBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;
[ motpeGHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUMN, B TOM 4Hciie (GOPMYIUPOBATh UAEU, TOHITHS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;
[1 ocozHanue neUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
[] maHupoBaHUE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (GU3NYECKUX 3HAHUM;



[] cTpemileHHe aHAJIM3UPOBaTh U BBISBIIATH B3aUMOCBS3H IPUPOBI, OOLIECTBA U SKOHOMHUKH, B
TOM YHCJIE C CITIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;

[] olEHKa CBOMX JEHCTBUM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JEWUCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS

Ba3oBble 1oruyeckue AeiicTBus:
BBISIBIIAATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHH);
YCTAHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMK, OCHOBaHMSA U1 000OLIeHUS U
CpPaBHEHUS;
BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, HaHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;
BBISIBJISATh IIPUYUHHO--CIICICTBEHHbBIE CBSA3H NPH U3YYE€HUHU (PU3MUECKUX SIBICHUH U MPOLIECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHNEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUMN, BbIIBUTATh
THIIOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEIINYNH;
CaMOCTOSITENIbHO BBIOMpATh CIoco0 penieHus y4yeOHOW (¢u3ndeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Hambosiee MOAXOJAIIEro C y4ETOM CaMOCTOSITEIbHO
BbI/IETICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebckme 1eiCTBUSA:
MCII0JIb30BaTh BOMPOCHI KaK HCCIIEN0BATENBCKUII HHCTPYMEHT MO3HAHMS,
OPOBOJIUTH IO CaMOCTOSITEIIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3NUECKUi
HKCIEPUMEHT, HEOOIIBILIOE UCCIIEA0BaHKE (PU3UUECKOTO SIBJICHUS;
OLICHUBAaThb Ha MPUMEHMMOCTh M JIOCTOBEPHOCTh WH(OPMAIIMIO, MOJYYEHHYI0 B XOJ€
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHHS M BBIBOABI 10 pe3yiabTaTaM IMPOBEIEHHOTO
HaOJI0I€HUS, OMbITA, UCCIIE0BaHMS;
IIPOTHO3MPOBATh BO3MOXHOE JalibHElIee pa3BUTHE (UINYECKUX IMPOLIECCOB, a TaKkKe
BBIJIBUTATh TPEATNOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:
MPUMEHSTh pa3jMuHble METOJIbl, HHCTPYMEHTHI U 3alpOChl MPH MOUCKE U 0TOOpEe MHPOpMaLUU
WIM JAHHBIX C YYETOM MPEASIOKEHHOMN yueOHoM pu3ndeckoi 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUYHBIX BHJIOB U
bopMm npencTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QopMy TpeiacTaBieHHs HHpoOpManmuu U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIOKHBIMU CXEMaMH, AMarpaMMaMy, UHOU rpaduxoi u
UX KOMOUHAIUSIMH.

KoMMyHuKaTHBHBIC YHHBepcadbHblIe y4eOHbIe JeHCTBHUSA:



B Xoe OOCYyXJeHHS y4eOHOro maTepualia, pe3ylbTaToB J1abOpaTOpHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYKIAaeMON TeMbl M BBICKA3bIBAaTh MJCH, HAICJICHHBIC Ha
pelIeHne 3aaui U MoJiep:KaHue OJ1arokKenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJICHUS C CYXJICHUSMH JPYrUX YYacCTHUKOB JUAIIOra, OOHAPYXKHUBaTh
pas3In4re U CXOJCTBO O3HIINH;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh Pe3yJbTaThl BBIIOIHEHHOTO (H3UYECKOT0 OmbiTa (SKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAaHJHOH W WHIUBUAYaTbHOW pabOTHl TpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATD IeTM COBMECTHOW NIeATeIbHOCTH, OPraHNW30BBIBATh JIEHCTBUA MO €€ TOCTHUKEHUIO:
pacrpenensiaTe poiiu, o0CYXIaTh IMPOLECCHl W PEe3yJbTaThl COBMECTHOW padOThl, 0000maTh
MHEHHS HECKOJIbKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yiibTaTa M0 CBOEMY HalpaBJICHUIO
¥ KOOPJIUHHPYS CBOU JCUCTBUS C JPYTUMH YWICHAMH KOMaH]IbI;

OLICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMIMI MPOIYKT IO KPUTEPHUSIM, CaMOCTOSTEIBHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:
BBISABIISITH TPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHTyalMsAX, TPEOYIOIUX Uil PEUICHHUS
(bu3nyeCKuX 3HAHMIL;
OPUEHTUPOBATLCSA B PA3NIMUYHBIX MOAXOJAX NPHUHATHS PELICHUM (MHIMBHUIYaJbHOE, NPUHATHE
pEILIEHNUs B IpyMIle, IPUHATHE PELLIEHUI TPYIIIOi);
CaMOCTOSITENIbHO COCTaBJISATh aITOPUTM pelIeHUs PU3NYECKON 3aauu WIH IJIaHA UCCIIEJOBAaHUS
C YyuYéTOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTHpPOBAaTh
npeJiaraéMble BapMaHThl PELICHUH;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:
JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJyIaraTh IJiaH e€ N3MEHEeHMUS,
OOBSICHATh MPUYUHBI TOCTUKEHUS (HEAOCTHXKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
nproOpPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIINOJHEHUS (U3UUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHMBIIMXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUAM;
CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAMCKYCCHU Ha HAay4yHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
NpU3HaBaTh CBOE MPAaBO HA OLIMOKY MPH pelIeHUH (PU3UYECKUX 3a7jau WM B YTBEP)KICHUAX HA
Hay4YHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 7 KJjacce MpeiIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YJAFOIIINXCSI YMEHHM:



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOJCHHUE, SKCIEPHUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXAHHYECKOE JBIXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYOIIAs Ccuia, Aepopmaius
(ynpyrasi, rmiacTu4yeckas), HeBeCOMOCTb, COOOIIAOLIUECS COCY/IbI;

pasnuyath sBieHus (nud¢ys3us, TEIUIOBOE JBMKEHHME 4YacTHIl BEUIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHUE, MHEPLMs, B3aUMOJEHCTBUE TEN, PABHOBECHE TBEPIBIX
TeJ C 3aKperUIEHHON OCBhIO BpalleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUJIKOCTSIMU U
razamu, arMocdepHoe JaBiIeHUE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYECKOM SHEpruu) Mo
ONMCAHHUIO HUX XapaKTEpPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (DU3MUECKUX SBJICHHUA B OKpYXAlOUIeM MHpE, B TOM
yrcne (pu3nveckue SBJICHHS B MPUPOE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B
JKUBOM M HEXHUBOW MpHUpOJE, ACUCTBUE CHJIBI TPEHUS B NPUPOJE M TEXHHUKE, BIIMSHHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, PHIYard B TEJIe 4YelOBEKa, MpPHU
9TOM TMEPEBOJUTH MPAKTHUECKYIO0 3aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HakK) GU3NYECKUX SBICHUH;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, HUCIONB3Ys (U3HUecKue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOro Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MeXaHWYecKkas paboTa, MOIIHOCTh, IJICUYO CUIIbI, MOMEHT CHIIBI,
KOO QHUIMEHT TOJE3HOTO NEHCTBHS MEXAHW3MOB, KHHETUYECKas W MOTEHIMAJbHAs SHEPTHs),
0P OINHUCAHWW TIPABWJIBHO TPAaKTOBaTh (MU3WYECKUH CMBICI HCIIOJIB3YEMBIX BEJIWYHH, HX
0003HaYEeHHS] U €IUHUIBI (U3MUECKUX BEITUYHMH, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIIUE TAHHYIO
(bu3NYECKYI0 BEIHUMHY C APYTUMHU BETUYMHAMU, CTPOUTH TpadUKH H3y4YEHHBIX 3aBHCHUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBAa Tes, (U3MUECKHUE SBJICHUS M IPOLIECCHl, HCIOJNB3YS IpaBuUia
CJIO’KEHUS CHJI (BAOJIb OAHOM NpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, paBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHMUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUMPOBKY 3aKOHAa M 3alKChIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKUE SBJICHUS, NMPOLECCHl M CBOICTBAa Tel, B TOM YHCI€ M B KOHTEKCTE
CUTyalluii TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MNPUYMHHO--CICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
bU3UYeCcKuX SBICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pewmiath pacuéTHbIE 3a7aud B 1—2 AEHCTBHs, UCHOJB3YS 3aKOHBI M (OPMYJIBI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYUHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alKCHIBATh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3UYECKUE BEIUUMHBI B (DOPMYIIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOIWMMBbIE MJIi pelIeHHs] 3a/lady, OLIEHHWBATh PEATUCTUYHOCTh TMOJYyYEeHHOU
($u3nUecKoil BETUUNHBL;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO DPEHIMTh MPH MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUU HCCIIEJJOBAHMS BBLACIATH IPOBEPsieMOE NPEANOJIOKEeHNEe (TUnoTesy), pa3iaudarb U
UHTEPIPETUPOBATH MMOTYYEHHBIN pe3yibTaT, HAaXOAUTh OMIMOKU B XOJ€ OMNBITA, JEJIaTh BHIBOIBI
II0 €ro pe3yJbTaTaMm;



IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dopMynHupoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OMbBITa U (POPMYITUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI;

IOPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOH BEMUYMHBI OT JpPYrod C
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHXKYILEIOCs Teja OT
BPEMEHHU JIBUKECHHUS Teja, CHJIbl TPEHUS CKOJBXKEHUs OT Beca Tejla, KadecTBa 0OpaboOTKU
MOBEPXHOCTEN TE€J1 U HE3aBHUCUMOCTH CUJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJl, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKMBAIOIIEH CUIIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Te€jla, OT INyOMHbI, Ha
KOTOPYIO NOTPYXKEHO TeNO, YCIOBUN IJIaBaHHs Tell, YCIIOBHM paBHOBECHs pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO MCCIEIOBAHUS, COOMpAaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHUus, CcJenys MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yNbTaThl IOJy4EeHHON
3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BHUJAE HNPEJIOKEHHBIX TaOMUl] U rpaduKoB, AeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO Tejla, CUIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs Ha MOIPYKEHHOE B )KUJKOCTh TeJI0, KOA(G(UIMEHT M0JIE3HOT0 EHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl NMPeI0KEHHOM HHCTPYKLUMU: HPU BBIIOJHEHUH H3MEpEHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pblyar, MOJABHKHBIA U HEMOABHXKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOICTB C
OMOpol Ha HX oOnucaHus (B TOM 4WCIE: TOJIIMIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPILIHEBOM HAcoC, apeoMeTp), HCMOIb3ys
3HaHMSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

HOPUBOAUTE MpPUMEPHI (HAXOIUTh MH(OpMAIUIO O MpUMepax) MPAKTUYECKOro HCIHOJIb30BAHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npubopaMyd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEJIEHUS B OKPYKAIOLIEH cpelie;

OCYILECTBIISITh OTOOp MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M INYTEM CpPAaBHEHUS DPA3JIUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BBINOJHEHUH Y4YEOHBIX 3aJaHMi HAayYHO--TIONMYJSIPHYIO JIUTEPATypy
(GU3MUecKOro cojJepXKaHHs, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJHOMW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHbIE W YCTHBIE COOOIIEHHs Ha OCHOBe 2-3
UCTOYHHUKOB MH(POPMALIUN (PU3UUECKOTO COAEPKaHMs, B TOM YHCIe IMyOIMYHO JeNaTh KpaTKue
CcoOOlIeHNs O pe3ynbTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAaHUM, MPH 3TOM TI'PaMOTHO



UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmnapaT Kypca (U3HMKH, CONPOBOXKIATh BBICTYIIJICHHUE
MPE3EHTALUEM;
IIPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIECIOBAHUN pacpeaessTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 33JadaMM, CJIEIUTh 3a BBIIOJHEHMEM IIJJaHa JEHCTBHI,
a/IeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYIIbl, BbICTPAUBATH
KOMMYHHMKaTHUBHOE B3aUMOJEHCTBHE, yUUTHIBAsI MHEHUE OKPY)KAIOIIHX.

K xonmy oOyuenus B 8 kJjacce mpeiMeTHBIE pe3ysbTaThl HA 0A30BOM YpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:
UCIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tena, HACHILEHHBIA U
HEHACBILIECHHBIN Iap, BIAKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATellb, 3JEMEHTApHBIA DSJICKTPUYECKUH 3apsif, 3JEKTPUYECKOE I10Jie, IPOBOJHUKU H
JUBJIEKTPUKHU, IIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I10JIE;
pa3nuyath SBJICHUS (TEIUIOBOE pacIIMpPEHHE U CKaTue, TeIlolepeaaya, TEMIOBOE paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, UCIApEHUE, KOHAECHCALUs, IUIaBJICHUE, KPUCTAJIM3alus
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
JIEKTpU3aAlMs TeJl, B3aUMOACHUCTBUE 3apsijioB, NCHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO TOJS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: WHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacrio3HaBaTh IpPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXAroIleM MHpE, B TOM
ymcliie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSAKEHUE U KalWUISIPHbIE SIBJICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue CosHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI,
o0Opa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, AJIEKTpUUYECKHe SABJIEHHs B aTMoc(depe, 2IeKTpHUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMJd, Apei] MOIIOCOB, POJIb MATHUTHOTO IMOJS JUIS
JKU3HU Ha 3emuie, MOJSIPHOE CHUSIHHME, IIPU ATOM IEPEBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHUI;
ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHHs, HCIONb3YysS (QHU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHS SHEPTHsl, KOJTUYECTBO TEIUIOTHI, yelbHas TEIIOEMKOCTh
BEIIECTBa, YJEJNbHAas TEIUIOTa IUIABJICHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleIbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAs BIIQXXHOCTh BO3[yXa, D3JEKTPUYECKUM 3aps], CHJIa TOKa, 3JIEKTPUYECKOe
HalpsDKeHUE, COMPOTHBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UUYECKHUI CMBICI
HCIIOJIb3YEMBIX BEJTMYMH, 0003HAUEHUS U €AUHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PM3MYECKYIO0 BEJIWYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MYECKHE SBJICHUS W IPOLECCHI, HCHOJIb3ysl OCHOBHBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHUS  BEIIeCTBA,  IPUHLHUII
CYIEPIIO3UINU TToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma amns
ydacTka Lenu, 3akoH Jxoynsa—JIenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBaTh €70 MaTEMaTHUYECKOE BhIPAKEHHUE;
OOBACHATh (PU3NYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyalluil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHE M3 1—2 JIOTMYECKUX LIaroB ¢ ONnopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pewmath pacué€THbIC 3ahaud B 2—3 AEHCTBHSI, UCHOJb3Yyd 3aKOHbI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBIISITh HEJOCTATOK JAHHBIX JUIA pELICHUS 33/a4d, BBIOMPATh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble A1 €€ pelleHus, NMPOBOAUTh PAacu€Thl U CPaBHUBATh IOJyYEHHOE 3HAa4YEeHUE
(Gu3M4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTth NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

IPOBOJIUTH OIBITH 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tel
(KanwIspHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMa, TeMmIleparypsl,
CKOPOCTH IIpoLlecCa OCTBIBAaHMSI M HarpeBaHWs IpU HU3JIYyYEHUM OT I[BeTa H3JIydarouei
(morjomarouei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
wiomaau €€ IMOBEpXHOCTH, AJIEKTpU3alUs TeJl U B3aMMOJEHCTBHE 3JEKTPUYECKUX 3apsioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allUsl MarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWMCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OpPMYIMpPOBAaThH  IpPOBEpsieMble
IPENONI0XKEeHUs, COOUPaTh YCTAaHOBKY M3 IPEIIOKEHHOro OO0OpYIOBaHUS, OMUCHIBATH XOJ
OTIBITAa U JOPMYIIUPOBATH BHIBOJIBI,

BBITNOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUs1 C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUN C yUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

NPOBOJUTHh HCCIIECAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MYECKOH BEIUMYMHBI OT JPYrod C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHUCHMOCTb CONPOTHBJIEHMSI IMPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAJU IONEPEYHOI0 CEUYEHUs U YACIBHOIO CONPOTHUBIIEHUS BELIECTBA IPOBOJHHUKA,
CHJIBI TOKa, HMAYILIErO0 Yepe3 IPOBOAHMK, OT HANpPsDKEHHWs HAa IPOBOJHUKE, HCCIEIOBAHUE
[OCJIE0BATENIBHOTO W MApajUIeIbBHOTO  COEAWHEHUH  IPOBOJHHUKOB):  IJIAHUPOBATh
UCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, CIEAYs IPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TaONUIl U TpaduKOB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBaHMS;

IPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeabHas TEIJIOEMKOCTh BEIECTBa,
COMPOTHUBIIEHUE MPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO0 TOKA): IUIAHUPOBATH
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPEJIOKEHHOW MHCTPYKIUH, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBL,

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpol Ha MX ONMCAHMA (B TOM YHMCIE: CHCTEMa OTOIIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTeJIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), DJIEKTPUUECKHE TNPEAOXPAHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIIONb3ysd 3HAHUS O CBOMCTBAx
¢u3nuecKkux sSBICHUH U HEOOXO0MMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENIbHbIE MPUOOPHI MO CXeMaM U
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATENb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJIEKTPHUECKUX
LEenell ¢ MOoCIeI0BaTENIbHBIM U NapaJuIeIbHbIM COEUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IICTICH;



IPUBOANUTE MPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOIO HCIOJIb30BaHUS
(u3nUecKux 3HAHUH B MOBCEIHEBHOW KHU3HM I 0OeCTIedeHUsT Oe301IaCHOCTH TP OOpaIeHUH C
npubopaMu ¥ TEXHHUUYECKUMH YCTPOHCTBAMM, COXPAaHEHHs 3JIOpOBBS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 IIOBEJIEHUS B OKPYKAIOILEH CpelE;
OCYILLECTBIIATh MOUCK HH(popManuu ¢Qusnyeckoro cogepxkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUM W IYTEM CPAaBHEHUs JIONOJHHUTEIBHBIX HMCTOYHUKOB  BBIIEIATH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOI M MOKET OBITH HEIOCTOBEPHOM;
UCMOJIb30BaTh IIPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHUH HAy4yHO--TIONYJSIPHYIO JIUTEPaTypy
(GU3MYecKOro CcojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlajeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHust HMH(GOPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIeHHs, 0000mas nHdopmaruo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOrO COJEpXKaHMs, B TOM YHCIE IMYOJUYHO MPE/ICTaBIIATh
pe3yabpTaThl IMPOEKTHOM WM HCCIENOBATEIBCKOW JEATEIBbHOCTH, IIPU 3TOM TI'PaMOTHO
UCTIOJIF30BaTh W3YYEHHBIH MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUICHUE
Mpe3CeHTAlNEN;
IPY BBIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MYECKHX IMPOLECCOB PACHPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3a/1a4aMHU, CJIEAUTH 32 BbIIIOJIHEHUEM
IUIlaHA JCWCTBUH M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIJIA] B
JEATEIIBHOCTh ~ IPYNIbI, BBICTPaWBaTh KOMMYHUKAaTUBHOE  B3aUMOJECHCTBHE, IPOSBIAA
TOTOBHOCTb pa3peliaTtbh KOH(MIUKTHI.

K koniy oOyuenus B 9 kJiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:
MCIIOJIb30BAaTh MOHATHSA: CUCTEMA OTCUETA, MaTEpUaIbHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBUKCHMSI, negopmanus (ynpyras, IUTaCTHYECKas), TpPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTbh U MEpPEerpy3ku, LEHTP TAKECTH, aOCOIIOTHO
TBEP/OE TENO, HEHTP TSKECTH TBEPAOTO TEla, pABHOBECUE, MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(QPA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBl UCITYCKaHHs U MOTJIOIIEHUs, albda-, Oeta- u
raMMa-u3JIy4eHHs1, U30TOIIbI, SACpHAst DJHEPreTHKA;
paznuyath  sBIEHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSAMOJIMHEHHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE TMpsMOJIMHEHHOe JBM)KEHHE, CBOOOJHOE TMajJieHHe Tell, PaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHME TeJ, PEaKTUBHOE J[BHXEHME, KoyiebaTelbHOe
JIBUKEHHE (3aTyxarollMe U BbIHYXKICHHbIE KoJeOaHMs), pPE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpa)XE€HHE 3BYKa, NPSIMOJIMHENMHOE pPACHpPOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE CBETA,
[IOJTHOE BHYTPEHHEE OTpaKEHHE CBETa, pa3JOKeHHe Oeoro CBeTa B CIEKTP U CIOKEHHE
CIEKTPAJIbHBIX LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HMKHOBEHUE
JMHENYaToro CcreKkTpa H3JIy4eHHs) MO ONHCAHMIO HMX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;
pacrio3HaBaTh MpPOSBICHUE M3YUYEHHBIX (DU3MUECKUX SBICHUH B OKpY)KalolleM Mupe (B TOM
yucie (usnyueckue sBICHHUS B MPHPOJE: MPUIKMBBI U OTIUBHI, JABWXKEHHE TuiaHeT CoJHEYHOH
CUCTEMBI, PEAKTHBHOE JIB)KEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CEMCMUYECKHE BOJIHBI, IIYHAaMH, 3XO, IBETa TEJI, ONTHYECKHE SIBIICHHUS B
npupoje, Ouoioruyeckoe JeWCTBUE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3Y4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JYy4H, pPaAHOaKTHBHOE
U3IIy4€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE pAaJUOAKTHBHBIX H3JIYyYEHUN Ha OpraHU3M



YeJI0BEKa), IPU 3TOM NEPEeBOJUTh MPAKTUYECKYIO 3a/1a4y B y4EOHYI0, BBIJEIATh CYLIECTBEHHBIE
CBO¥CTBA (MIPU3HAKK) U3UUECKUX SIBICHUM;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3NUECKUE
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsl CKOPOCTh Tella IIPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIAa TPEHMs, CHJa YIPYrOCTH, CWJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO TMAjCHHUs, BEC Tella, MMITYJIbC Tella, MMITYyJIbC CHJIBL, MEXaHWYecKas
paboTa M MOILHOCTb, MOTEHLIMAJIbHAS 3HEPIUs Tela, NOJHATOIO HAaJl MOBEPXHOCTBHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrHsl CXKATOM NpYKUHBI, KMHETUYECKas SHEpPrus, IMOJIHAs MeXaHH4YecKas
SHEprus, Mepuo] M dYacroTa KoieOaHWH, AJMHA BOJIHBI, TPOMKOCTb 3ByKa W BBICOTa TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTeb IPEIOMIIEHUS CpPEIbl), NPU ONMCAHUM IPABUIBHO TPAKTOBATH
(GU3NUeCKUil CMBICII UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3UUYECKUX BEIUYMH,
HaXoAUTh (OPMYIbI, CBS3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEIMYMHY C JIPYTMMHU BEIMYMHAMU,
CTPOUTH I'paMKH U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (HU3MYECKUE SBICHUS W MPOIECCHl, HCIOIB3yS 3aKOH
COXPaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, TPUHIUI
oTHOocuTenbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HUMIYJIbCa, 3aKOHbI
OTpa)KEHHsI U IPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHMs 3apsA70BOrO W MAacCOBOI'O YHCEN IpHU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE IMPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYMHHO--CIIEJICTBEHHBIE CBSA3H, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKUX LIaroB € OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIE 3a/1a4M (OMHMPAIOIIMECs HAa CUCTEMY U3 2—3 ypaBHEHMI), UCTIONb3Ys 3aKOHBI
U (QOopMyIibl, CBsI3bIBalOIME (U3MUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTAIOIIME WM U30BITOYHBbIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMyJbl, HEOOXOJMMBIE [UIsl pELIeHMs, IMPOBOJUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3UUECKON BEIMUHHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPENAINOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh MOPSIIKA MPOBEICHUS MCCIEA0BaHUSA, JeNaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OMBITOB;

IPOBOJIUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCThH MEepHoia
Kosie0aHUM NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NMPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJIbIX KoJeOaHUH, MPSIMOJIIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0ernoro
CBETa B CIEKTpP, U3yUEHHE CBOMCTB M300paXEHUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolieit JuH3e, HaOMI0AeHNE CIIJIOIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIY4YEeHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyAOBaHMUS, ONUCHIBATH X0
OTIBITA U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI,

POBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl cpeqHee 3HaueHue
u3MepsieMoil BennuuHbl ((POKyCcHOE paccTosHME coOHMparolied JUH3bI), 0OOCHOBBIBATH BBHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEpeHuil (3aBUCUMOCTh ITYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBI)KEHUH 0€3 HaualbHOU
CKOpOCTH, NepHoja KojaeOaH!i MaTeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yria



OTpa)Ke€HMsI CBeTa OT yIja NaJeHUs M yIyla NPEeJIOMIIEHUs OT yrja MaJeHus): MJIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITETIHHO COOMPATh YCTAaHOBKY, (DMKCHUPOBATHh PE3YNbTATHI MOJTYYCHHOM
3aBHUCUMOCTH (PU3MYECKMX BENUYMH B BUAEC TaOnMMIl W TpauKoOB, Je€NaTh BBIBOJABI IO
pe3yibTaTaM UCCIEOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (GU3NUECKUX BEIUYMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tella
OpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOTHOIO MAAEHHUSA, KECTKOCTh MPYKUHBI,
KOO(PPHUIUEHT TPEeHHUs] CKOJIbKEHHS, MEXaHW4ecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOJIeOAaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparoliei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOUPATH SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH H3MEPEHHUSI, CIIEIysl MPEI0KEHHOW HHCTPYKIINH, BBIYUCIISATD 3HAYCHHUE
BEJIMYMHBI M aHAJIM3HPOBATH MOJYYCHHBIE PE3YyJbTAaThl C YUETOM 3aJaHHOH NOTrPEIIHOCTH
W3MEPEHHUI;

co0uIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IPpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
pa3nuyath OCHOBHBIE NPU3HAKA HM3YYCHHBIX (PU3MUECKHX MOJEJeH: MarepuaibHas TO4YKa,
abCoOTHO TBEPIOE TEJIO, TOUCYHBII HCTOYHHUK CBETA, JIy4, TOHKAS JIMH3A, IUTAaHETapHas MOJCIh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapakTepu30BaTh NPUHLMIIBI JEHCTBHUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOl Ha WX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATYUKH TIOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 53XOJIOT, OYKH, IEepUCKOI, (oToammapar, ONTHYECKAE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBaxX (PU3MUECKUX
SBJICHUH U HE0OXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBI W CXEMaTHYHBIE PHCYHKH M3yYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB W TEXHOJIIOTMYECKUX TIPOIECCOB TMPH PEUICHHH y4eOHO--
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300paKeHUH B IUIOCKOM 3epKalie U
coOuparole JT1H3E;

NPUBOIUTE TIPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(du3nUecKruX 3HAHUH B TIOBCETHEBHOW KHU3HM I 00eCTIeYeHUsT O€301TaCHOCTH MTPH 0OpaIeHHH C
npubopaMu M TEXHUUYECKUMM YCTPOMCTBAMM, COXPAHEHUsS 310pOBbS M COOIIOAEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpee;

OCYIIECTBIISITh MOMCK MHPOpMAauu (HU3NYecKoro conxepkanusi B IHTEpHETe, caMOCTOSITEIHHO
(bopMyHpysl TMOMCKOBBIA 3ampoc, HAXOAWUTh MYTH OIpPENENeHUs] JOCTOBEPHOCTH IOy4EeHHON
UH(pOPMAaLIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJTHUTEIbHBIX UICTOUHUKOB,;

UCMOJIb30BaTh MpPHU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUi Hay4yHO--TIONMYJSIPHYIO JIUTEPaTypy
(GU3NIECKOTO COJNEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIC MHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DH3MUECKOTO CONEpKaHHs, IMyOIMYHO MPEACTABIATh pPE3yNbTaThl
NPOCKTHON WJIM HCCIIEOBATENbCKON JIEATEIIbHOCTH, TPH 3TOM TPaMOTHO HCITOJB30BaTh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUIEHUE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBanme
N a3/1eJI0B U TeM K I (ppoBIe)
/o E OI; - Beero Oﬁl-lTpo.]IbeIe pﬁaKanecmle 06pazoBaTebHbIe
porp padoThI padoThI pecypeb
Pazjnen 1.TensoBble siBJIeHUs
11 Crpoenue u 7 0 0 bubnuorexa [IOK
' CBOICTBA BELIECTBA https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
21 1 5
12 Teruiosbie npoueccel https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pazjen 2.2/iekTpuyecKre U MATHUTHBIE SIBJICHUSI
DNeKTpuYecKue
21 3apsiIbl. 7 0 1 bubmmoreka [JOK
' 3apspKeHHbBIE Teja U https://m.edsoo.ru/7f4181ce
HX B3aUMO/JICHCTBUE
29 [TocTossHABII 20 1 7 bubnnorexa [JOK
' AIIEKTPUUYCCKHUI TOK https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
6 1 1.5
2.3 MarHHTHbIC ABICHHS https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 0 0 bubmmoreka [JOK
' HHTYKIIAS https://m.edsoo.ru/7f4181ce
HWroro no paszaeny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 3 145
I[TPOTPAMME

9 KJIACC



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue
Ne a23/1eJ10B U TeM K II (undposre)
/i E OI; - Beero Oﬁl-lTpo.]IbeIe pﬁaKanecmle 06pazoBaTeTLHBIE
porp PaooTnbl PaooThI pecypebl
Pa3zgea 1.Mexanuueckue iBJICHUA
Mexauunueckoe
11 NBIDKEHHUE U 10 0 1 bu6nuoreka [IOK
' CIIOCOOBI €0 https://m.edsoo.ru/7f41a4a6
OIMCAHUS
. bubnuorexa [JOK
20 1 3
1.2 BsanmozelicTaue Ten https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
10 0 3
1.3 3aKoHbI COXpaHeHNA https://m.edsoo.ru/7f41a4a6
Uroro mo paszeny 40
Paznea 2.MexaHH4YecKHe KOJI€0aHUA U BOJTHBI
21 Mexaandeckue 7 0 3 bu6mmoteka [IOK
' KoJiIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4eckue 8 1 3 bubnnoreka IIOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 15

Pa3nes 3.2/1eKTPOMarHuTHoeE 10Jie U 3JIEKTPOMATHUTHbIE BOJHBI

DNeKTpOMarHuTHOE
31 1oJjie u 6 0 2 bu6nuoreka [IOK
' 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no paszaeny 6
Pa3nen 4.CBeToBbIe ABJIEHUS
4.1 331;1(1)H(I;ICT aHEeHUs 6 0 2 bubmmorexa LTOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
42 fﬁ:;iim 6 0 3 bu6mmoteka [IOK
' https://m.edsoo.ru/7f41a4a6
npubopsI
43 Paznoxxenune 6emoro 3 0 ) bu6nuoreka [IOK
' CBETa B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 15
Pa3nea 5.KBaHTOBDBIE SIBJICHUA
51 | nomememeesera | 4 0 1 Bu6morera LIOK
' - https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aTOMHOTO 6 0 1 bubnuotexa [JOK
' spa https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peakiuu 7 1 1 bub6imoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

Hroro mo pasaeny 17

Pa3zne 6.11oBTOpHTEIBLHO-0000 1IN MOYJIb

IToBTOpEeHue

6.1 000011EHNE 9 0 ) bu6nmoreka [IOK
' CoJIepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢dbusuku 3a 7-9 knacc
HWroro no paszaeny 9
OBUIEE KOJIMYECTBO
YACOB IIO 102 3 27

ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
N KosimyecTBo yacoB
°
u/n Tema ypoka Beero KouTpoabHubie IlpakTHYecKue
padoThbI padoTsI

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-

1 KHHETHYECKOW TEOPHH U UX ONBITHBIC 1
MIOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mopaenu TBEpIOTO, )KUAKOTO U 1
ra3o00pa3HOro COCTOSTHUI BelllecTBa
OObscHeHne CBOMCTB TBEPAOTO, )KHUIKOTO

4 Y Ta3000pa3HOTO COCTOSIHU BEIIECTBA Ha 1
OCHOBE TOJIOKEHU MOJIEKYIISPHO-
KMHETUYECKOU TEOPUHU

5 Kpucranmuueckue u amopdHbIe TeTIa 1

6 CMaumnBaHue U KaAMWUISIPHOCTbD. 1
IToBEpXHOCTHOE HATSKEHUE

7 TennoBoe pacuimpeHue u cxarue 1

5 Temmnepatypa. CBsi3b TEMIIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKECHHUS YACTHII

9 Buytpennss sneprusi. Crioco0st 1
M3MEHEHMsI BHYTPEHHEH 3HEepruu

10 Bune! teronepenaun 1
VYpok-koHpepenuus "IIpakTruueckoe

11 HCIOJIb30BAHUE TEIIOBBIX CBOMCTB 1 1
BEIIECTB ¥ MAaTEPUAJIOB B IEJISIX
sHeprocoepexeHus"

19 KonnyectBo TemnoTsl. Y aenbHas 1
TEIJI0EMKOCTh

13 YpaBHeHHE TEIIOBOro OanaHca. 1
TemyiooOMeH U TEMI0BOE paBHOBECUE
JlaGopatopHnas pabora "HccnenoBanue

14 SIBJICHUS TEIUIOOOMEHA MTPU CMEIIMBAHUH 1 1
XOJIOAHOW U ropsiuei Boabl"
Pacuer konMuecTBa TEMIOTHI,

15 He00X0IMMOTr0 JIJIsl HATPEeBaHUS Tela U 1
BBIJICJIIEMOTO UM TP OXJIKJICHUN

16 JlabopaTtopHas pabota "OnpeneneHue 1 1
yJeJIbHOM TEIIOEMKOCTH BeriecTBa"

17 DHeprus ToIMBa. Y iejbHas TerIoTa 1
CrOpaHHUsI
[InaBneHue u oTBEpCBaHNE

18 KPUCTAJUIMYECKHUX TEJ. Y JebHas TerioTa 1
TUTABJICHHS

19 JlabopaTtopHas pabota "OnpeneneHue 1 1

yJIeJIbHOM TEIUIOTHI IUIaBJICHUs Jibaa"




20

[TapooOpa3zoBaHue 1 KOHJICHCAIIHSL.
Ucnapenue

21

Kunenne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTD TEMIIEPATypPbl KUTICHUS OT
aTMOC(EpHOTO JTaBJICHHS

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTEIBHON
BJIAKHOCTH BO3/1yXxa'

23

Pemenue 3agau Ha onpeneneHue
BJI&XKHOCTH BO3/yXa

24

[TpuHIHIB pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTesnb BHYTPEHHETO CTOPAHUS

25

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEJIH U 3alIUTa OKPYKAOIIEH Cpelibl

26

3aKOH COXpaHEHUSI U ITPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpOLEccax

27

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "TertoBeie sBieHns. M3Menenie
arperaTHbIX COCTOSIHMM BelecTna'

28

KonTponbnas padora no teme "Temnossie
sBieHus. I3MeHeHue arperaTHbIx
COCTOSIHMI BemiecTBa"

29

QHGKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

30

Ypok-uccrnenoBanue "IIEKTpU3AIHS TEI
WHIYKIMEH U TPU COMPUKOCHOBEHHUH"

31

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

32

OnexTpuueckoe nojie. HanpsskeHHOCTD
anekTprueckoro nois. [IpuHuun
CYNEPNO3UIINU IEKTPUUECKUX TOJIEH

33

Hocurenu snexTpruueckux 3apsiioB.
OnemeHnTapHbli 3apsaa. CTpoeHue aroma

34

[IpoBOHMKYM M AVDIIEKTPUKU. 3aKOH
COXpaHEHUs JIIEKTPUYECKOT0 3apsiaa

35

Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB
AJIEKTPUYECKUX 3apsi 0B

36

DNEeKTPUYECKUI TOK, YCIOBUS €T0
cyuiecTBoBaHusA. IcTOUHUKH
AJIEKTPUYECKOTO TOKA

37

JlelicTBUS 2IIEKTPUYECKOTO TOKA

38

VYpoxk-uccinenosanue "Jleiictere
AIEKTPUYECKOTO TOJISI HA MPOBOIHUKHU U
JIAATICKTPUKH"

39

DJIEKTPUYECKUI TOK B METaslIax,
KUAKOCTAX U razax




40

DneKkTpruyecKas ernb U €€ COCTaBHbIE
4acTu

41

Cuna toka. JlabopaTopHas padora
"M3mepeHue u peryanpoBaHUe CUIIbI
ToKa"

0.5

42

DnexTpuueckoe HanpsbkeHue. BonbTmerp.
JlabopaTopHas pabora "M3mepenue u
peryJupoBaHue HanpspkeHus"

0.5

43

ConpoTuBiieHUE TPOBOJHUKA. Y ACITBHOE
CONPOTHUBIICHUE BEIIECTBA

44

JlabopaTopHas paboTa "3aBUCUMOCTh
AJIEKTPHUECKOTO COMTPOTHBIICHUS

MIPOBOJIHUKA OT €T0 JJTUHBI, IJIOIIA 1
MIONEPEYHOr0 CEUYEHUsl U Marepuana”

45

3aBUCHMOCTD CHJIbI TOKA OT HAIPSDKCHHUS.
3akoH OMa U1l yyacTKa Lenu

46

Jlaboparopuas padota "Vccienoanue
3aBHCHMOCTH CHJIBI TOKa, UIYILErO Yepe3
PE3UCTOP, OT CONMPOTHUBIICHHS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”

47

ITocnenoBaTenbHOE U mapajjyiCJibHOC
COCAUHCHUS ITPOBOAHUKOB

48

Jlaboparopnas padora "IIpoBepka
MIPaBWJIA CIIOKCHHSI HAMIPSHKCHUM TIPH
MOCIIEI0BATEILHOM COCTUHEHUH JIBYX
pe3ucTopon"

49

JlaGopatopnas pabora "IIpoBepka
MpaBHJIa JUIS CHITBI TOKA TIPH
napajieIbHOM COETUHEHUH Pe3UCTOpOB'

50

Pemenue 3aga4d Ha IMPUMCHCHHUEC 3dKOHA
Owma AJIg Pa3INYHOIr0 COCANHCHUA
IIPOBOAHHUKOB

51

PaboTa 1 MOITHOCTB IEKTPHUUECKOTO
ToKa. 3akoH Jlxxoyns-Jlenna

52

JlabopaTtopHas pabota "OnpeneneHue
paboThI ¥ MOIITHOCTH AJIEKTPUIECKOTO
TOKa"

53

DNeKTpUYECKHE T U MOTpeduTenn
ANEKTPUUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanne

54

[TonroToBka K KOHTPOJIBHON paboOTe 1O
TeMe "DIEKTpUUYECKHE 3apsiibl.
3apsKEHHBIE Tella U MX B3aUMOJEHCTBUS.
[ToCTOSIHHBIN 3JE€KTPUYECKHNA TOK"

55

KonTponbHas pabota mo Teme
"DnexTpruueckue 3apsaabl. 3apsKeHHbIE
Tena u ux B3aumojectsus. [locTossHHBIN
AJIEKTPUYECKUM TOK"

56

ITocTostHHBIC Mar"HuThbl, UX




B3aUMOJICTICTBUE

57

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSIHHBIX MAarHUTOB"

58

MaruutHoe nojsie. MarauTHOE 1oJie
3eMJId U €ro 3HaUeHHue JUIS )KU3HU Ha
3emiie

59

OnbIT OpcTeaa. MaroutHoe nose
3JEKTPUYECKOT0 ToKka MaruuTHoe nose
KaTYIIKA C TOKOM

60

[IpuMeHeHue >EeKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"N3yueHnue neicTBUSI MArHUTHOTO OIS
Ha MPOBOJIHUK C TOKOM"

0.5

61

DNeKTPOABUTATEh TOCTOSTHHOTO TOKA.
Vcnonp30BaHue 3JIEKTPOIBUTATENICH B
TEXHUYECKHUX YCTPONCTBAX U Ha
tpancnopte. JlaboparopHast pabora
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
3JeKTpoABUTaTens"

62

OnbiTel Papajest. 3aKoH
3JIEKTPOMArHUTHOM MHAYKImu. [IpaBuio
Jlenma

63

Onexrporereparop. CriocoObl MOTyYSHUS
JIEKTPUYECKON YHEPTUU.
DNEeKTPOCTaHIIMK Ha BO30OOHOBIIIEMBIX
HNCTOYHHUKAX SHCPTHUU

64

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIeKTpUUECKHe U MarHUTHbIE
sIBJICHUS "

65

Kontponbnas paboTa mo teme
"DJIeKTpUYECKUE U MATHUTHBIC SIBJICHUS"

66

PesepBHblit ypok. Pabora ¢ Tekctamu o
teme "TernoBbie siBICHUS"

67

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
teMe "[locTosHHBIN 27eKTpuyecKuil ToK"

68

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
Teme "MarauTHbIC sSiBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KJIACC

KoauuecTBO 4acoB

Ne
u/n Tema ypoka Beero KoHnTpoabHbie IlpakTHYecKue
padoThI padoThsI
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOUYKa
2 Cucrema orcuyera. OTHOCUTENBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1
HepaBHomepHoe npsiIMOJIMHEITHOE
4 nBkeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTh
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1
JIBIOKEHUE. Y CKOpEHHUE
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO aABmKeHus. [ paduk 1
CKOPOCTH
JlabopaTtophast pabora "Onpeznenenue
7 YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM 1 1
IBIOKEHHUHU 110 HAKJIOHHOM IUIOCKOCTH"
8 CBobOogHoe magenue tea. OnbIThl 1
lanunes
PaBHOMepHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [lepuon u yactota obpaieHus. Jluneitnas 1
U YIJIOBasi CKOPOCTH
10 HenTpocTpemMurenbHOE yCKOpEHUE
11 [IepBsbiit 3ak0H HproToHa. BekTop cuisl 1
12 Bropoii 3akon Herorona. 1
PaBHOEliCcTBYIOIIAA CHIla
13 Tperuit 3akon Herorona. Cynepno3unus 1
cuil
14 Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB 1
Hprorona
15 Cuna ympyroctu. 3akon ['yka 1
16 Pemenne 3amau nmo teme «Crta 1
YOPYTOCTH
17 JlaboparopHas pabota «Onpenenenue 1 1
YKECTKOCTHU TIPYKUHBI
18 Cuna TpeHus 1
19 Pemenue 3amxau no teme «Cumna TpeHUs»
20 JlaGopatopHas pabota "OnpezneneHue 1 1
Kod(puImenTa TpeHus CKOIbKECHUS "
Pemenne 3amay mo reMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna 1
TpeHus"
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHHS. Y CKOPEHHE CBOOOIHOTO 1
NaJICHUS
23 Vpok-koupepenius "[[BUKEHNE TEI 1 1




BOKPYI T'PaBUTALMOHHOI'O LIECHTPA
(Conneunas cucrema). ["amakTukn"

Pentenue 3amad mo teMe "Cuiia TSOKECTU U

24
3aKOH BCEMUPHOTO TATOTCHUS"
[TepBasi kocMUYeCKasi CKOPOCTb.

25
HeBecoMocTh 1 eperpysku
PaBHOBecHe MaTepuaaibHOM TOUKH.

26 AoGcomoTHOo TBEpAOE Teno. PaBHOBecue
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO
BpalleHus

27 MowmenT cuibl. LlenTp TsbkecTn
Pemenue 3agau no reme "MOMEHT CHITBL.

28 "

IleHTp TsHKECTH
[ToaroroBka K KOHTPOJIBHOU paboTe MO

29 TeMme "MexaHN4eCKOE IBUKEHUE.
B3aumoneiictBue ten"

KonTtponsHast pabora o Teme

30 "MexaHn4ecKoe IBUKEHUE.
B3aumopeiictBue ten"

Nmnynsc Tena. Ummynse cuiiel. 3aKoH

31 COXpaHEHHUs UMITYyJIbCa. YIIPYroe u
HEYIIPYroe B3auMOICHCTBUE

32 Pemenue 3amgau o teme "3akoH
COXpaHEHHUs uMIyibca'

33 Ypok-koHpepenius "PeaktuBHOe
JIBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuueckas paboTa U MOILIHOCTb

35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaboparopHas pabota «Onpenenenue

36 paboTHI CUJIBI TPEHUS TIPH PABHOMEPHOM
JBUKEHUH T€JIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH

37 CBs13b SHEpruM U paboTHI.
[ToTeHumanbHast SHEPrus

38 Kunernueckas sneprus. Teopema o
KHMHETHYECKON SHEpruu

39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE

40 JlaboparopHas pabota «3ydeHue 3akoHa
COXpaHEHUS SHEPTHUI

a1 KonebarenpHOE ABMKEHUE U €TO
XapaKTEPUCTUKH

42 3aryxaromue KonebaHus. BelHyKIeHHBIC
KoseOanus. Pezonanc

43 MaremMaTndecKkuil 1 NpyKUHHBINA
MasiTHUKU
VYpoxk-uccnenoBanne «3aBUCUMOCTh

44 nepuoaa KoaebaHui OT KECTKOCTH
MIPY>KAHBI U MacChl TPy3a»

45 [IpeBparienue snepruu npu

MeXaHNYECKUX KOJeOaHHAX




46

JlaboparopHas pabota «OnpeneneHnue
YaCTOTHI M IEPHOIa KoJeOaHUi
IIPY’KUHHOI'O MassTHUKA»

47

JlaGoparopnas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpy3a»

48

Mexaunueckue BoiHbl. CBOKWCTBA
MexaHW4YeCKUX BOJH. [IpomosapHbIC 1
MONIEPEYHBIE BOJIHBI

49

Ypok-koHpepeHnius "MexaHndecKue
BOJIHBI B TBEpAIOM Teie. CelicMudeckue
BOJIHBI"

50

3Byk. PactipocTpaneHnue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

53

Ypok-koHpepenmus "YapTpa3Byk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

54

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "3aKOHBI COXPaHEHHUSI.
Mexanundeckue KoyieO0aHnsa U BOIHEL"

55

KoHnTpomapHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KoJleOaHus u
BOJIHBI"

56

SHCKTpOMaFHI/ITHOC ITOJIC.
3J'I€KTpOMaFHI/ITHBI€ BOJIHBI

57

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

58

Ypok-konpepentus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue IEKTPOMAarHUTHBIX BOJTH
JUIsl COTOBOM CBs3U"

59

VYpok-uccnenosanue "M3ydyeHue cBOICTB
3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO
MOOMIIBHOTO TenedoHa"

60

Pemienne 3ala4 Ha ONpCACIICHUEC YaCTOThL
1 JTJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

61

DJeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTth cBeTa. BoimHOBBIE CBOMCTBA
CBeTa

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpoCcTpaHeHUE CBETA. 3aTMEHUS
Connua u Jlynst

63

3aKOH OTpaXeHHS CBETA. 3epKaa.
Pemrenne 3a1a4 Ha MpUMEHEHUE 3aKOHA
OTpaKEHHsI CBETa

64

[IpenomieHnue cBera. 3aKOH MPETOMIICHUS
cBera

65

ITonnoe BHYTPCHHCC OTPAXCHUC CBCTA.




Hcnonb3oBaHue MOIHOTO BHYTPEHHETO
OTPaKCHUs B ONITHYECKUX CBETOBOAAX

JlaGopaTtopHast pabota "HcciaenoBanue
3aBHCHUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpasuue "Bo3ayX-cTeKiao""
Ypok-koupepenmus "Mcnonp3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAXKEHMUSL:
CBETOBO/Ibl, ONITHUKOBOJIOKOHHAS CBSI3b"

68 Jluna3el. OnTUdeckas CHiia JIMH3bI

69 [Moctpoenne n3o0pakeH B TMH3aX
JlaGopaTtopHas pabota "Onpezaenenue

70 (OKYCHOTO pacCTOSIHUS M ONTHYECKON
CHJIBI COOMPAFOIICH JTMH3BI"

71 Ypok-kordepernus "OnTuaeckue
JIUH30BBIC TPHOOPHI"

72 I'ma3 xak ontuueckas cucrema. 3peHue

73 Ypoxk-koudepenuus "ledexTs 3peHus.
Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 Omnbitel HetoToHa. CrokeHue
CHEKTpaJIbHBIX I[BeTOB. Jlucniepcus cBeTa
JlaGopaTtopHas pabota "OMbITHI 110

75 pa3I0kKEHUIO OENIOro CBeTa B CIEKTP U
BOCIPUATHUIO LIBETA IPEIMETOB MPU UX
HaOJII0/ICHUU Yepe3 1IBETOBbIE GUIBTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA

76 CBeTa: JAHCIIepCusi, HHTepPEePeHIINS U
mudpaxus"

77 OmneiTel Pezepdopaa n mutanerapHas
MOJIeJIb aTOMa

78 IToctrynater bopa. Moaens atroma bopa

79 Hcnyckanue v noriomeHne cBera
atomoM. KBaHThl. JInHeH4aTbie CIEKTPHI

80 VYpoxk-npaktukym "Habmronenue
CHEKTPOB UCITyCKaHUs"

81 PagnoakTuBHOCTD U €€ BUIbI

82 Crpoenue atoMHOTO siapa. HykinoHHas
MOJIETh

83 PagnoaktuBHbIE npeBparieHus. M30Torsl
Pemenne 3amau nmo teme:

84 "PanuoakTuBHBIE peBpalieHus"

85 [lepuon nonypacnana
VYpok-koHpepenius "PaguoakTiuBHbIE

86 U3ITy4EHUS B IPUPOJIE, METULIMHE,
TeXHHKE"

87 SnepHble peakuu. 3aKOHBI COXPaHEHUS
3apsJ0BOrO U MacCOBOTO UHCEN

88 DHeprus cBA3M aTOMHBIX siziep. CBs3b

MacCChbI 1 SHCPIruun




89

Pemenue 3amgau no reme "SnepHbie
peakuun"

90

Peakunu cuHTe3a M NeneHus suep.
Wcrounuku sHepruu ConHua v 3BE3]1

91

Ypok-koubepenmus "AnepHas
JHEpreTuka. JlelcTBus paJuoakTUBHBIX
W3JIy4YECHHUI Ha KUBbIC OPTaHU3MBI"

92

[ToaroroBka K KOHTPOJIBHOU paboTe MO
TeMe "DJIEeKTPOMArHUTHOE TOJIE.
DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
ABJICHUS"

93

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SIBJICHUS"

94

[ToBTOpenue, 0600menue. JlaboparopHbie
2
pabotsl o Kypey "B3aumoneiicteue ten"

95

[ToBTopenue, 0600menue. Pemenne
pacUeTHHIX ¥ KaYECTBEHHBIX 3a/1a4 110
teme "TeroBbie mporecch”

96

IToBTOpenue, 0600IeHNE. Penenue
pacYeTHBIX U Ka4eCTBCHHBIX 3a/1a4 110
teme "KIIJ] TemioBeIx gBurareici'

97

[ToBTopenue, 0600menue. Pemenne
pacYeTHHIX ¥ KAYECTBEHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"

98

[ToBTropenue, 0600menue. JlabopatopHbie
paboTsl o kypcy "CBeToBbIe IBICHHS"

99

[ToBTOpenue, 06061menue. Padota ¢
TEKCTaMH 10 TeMe "3aKOHbI COXPAaHEHHUSI B
mexanuke"

100

[ToBTOpenue, 060o6menue. Padora ¢
tekctamu 1o Teme "Kosebanust u BOJHbBI"

101

[ToBTOpenue, 06061menue. Padota ¢
TekcTaMu 110 TeMe "CBeToBEIE ABICHUA"

102

[ToBTOpenue, 0606menue. Padota ¢
TeKcTamu 1o Teme "KBaHTOBas U siAepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

27




YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOIIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI151 YYEHUKA

» ®usnka, 7 xnacce/ [lepoimkun A.B., OGIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«3marenbcTBO «IK3aMEH)

» ®uswnka, 8 knacce/ [lepeimkuna A.B., OOIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «lIpocBerieHnes

» ®usuka, 9 xnace/ [eppimkun A.B., ['yrauk E.M., O6uiecTtBo ¢ orpaHun4eHHON

OTBETCTBEHHOCTHIO «[[PODA»; Axuronepnoe odmiectBo «M3marensctBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

8 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9xiacchl: yaeOHO-METOAMUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorum. -M.: [Ipoda,2013. — 398,(2)

2. IIporpamMMbl ocHOBHOTO 00111er0 0Opa3oBanus. Puznka. 7 — 9 Kinaccel
(aBTopsl:A.B.Ilepoikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. PaGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B

COOTBCTCTBHHU C

BbIOPaHHBIM Y4YEOHUKOM:

4. Iepbikun A.B. ®@usnka. 7 kiacc. YueOHUK i 00111e00pa30BaTeIbHbIX YUPEXKICHHH .
M.:[poda. 2011

5. Jlykamuk B.1. COopHUK BoIpocoB U 3aaa4 no gusuke. 7-9 xi. — M.: [Ipocsemenue,
2010. -192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE paOOTHI. —
5-e m3panme,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®u3suka. 7 knacc. Jlaboparopusie paboTsl. KoHTponbHBIE 3aaHNs. —
Caparos:JIuneii, 2014.

8. «KoHTponbHO-U3MepuTenbHble MaTtepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢



u3n.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-MeToanueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

10.A.B. Ileppimkuna @usnka-8xi 2017 M. [Ipoda

11.H.B. ®unonosudy Meronunueckoe nmocodbue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIe U KOHTPOJIbHBIE paboThI-8 Kitace 2017 M.
Apoda

13.B.B. lllaxmarosa ,O.P. llledep JuarHoctudeckue padots -8 kimacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopuuk Bornpocos u 3agau 2015 M.
Apoda

9 KJIACC

1. Pabouas mporpamma. ®uznka. 7 — 9xiaccel: y4eOHO-METOAMYECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 0011ero 00pazoBanus. Pusuka. 7 — 9 Kiaccel

(aBToper: A.B.Ileprimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma mo ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Ilepoimkun A.B. ®usuka. 7 kinacc. YueOHUK s 0011e00pa3oBaTebHBIX YUPEKICHUH .
M.:poda. 2011

5. Jlykammk B.1. CoopHuK BompocoB u 3aaa4 no ¢pusuke. 7-9 ki. — M.: [Ipocsemienue,
2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —
5-e u3panme,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie padoTbl. KoHTpOIBHEIE 3a0aHUS. —
Caparos:Jluueii, 2014.

8. «KoHTponbpHO-u3MepHuTenbHble MaTepuaisl. @usnka. 7 kimacc/Coct. H.U. 3opun. — 2-¢
m3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usnka. 7 kinacc: yaebHo-Meroandeckoe mocoone/ A.E. Mapon.- M.:



Hpoda, 2011.- 123c.:

KoHTponbHBIE M caMOCTOsATENbHBIC PA0OTHI IO (hu3uKe. 9 Kiacce: K yueOHuky A.B.
[Nepeimkuna, E.M. I'yrauk «®usuka 9 knace» / O.U. I'pomuesa. — M.: M3garenscTBo
«Dx3ameny, 2014.

Tectsl o ¢usuke. 9 knace: k yueonuky A.B. Ileppimkuna, E.M. I'ytHuk «Du3uka

9 kmacce» / O.U. I'pomnesa. — M.: I3garenscTBO «OK3ameny, 2010.

®wusuka. 9 kiacc. Temarndeckue TeCTOBBIE 3a1aHus UIst moaroToBku kK ['MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupomkuna. — Spocnasib: OO0 «Axanemus pazButus», 2014.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

8 KIIACC

1. bubnmoreka — Bc€ o npeamery «Pusnkay. — Pexxum moctyna: http:// www.proshkolu.ru

2. BuneoonsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Equnas komiekius nudpoBbix 00pa3oBaTeIbHBIX peCypcoB. — PexxuMm gocrymna:

http://school- collection.edu.ru

4. HHTGp@CHLIG MaTCpHaJIbl K YpOKaM (1)I/ISI/IKI/I 10 TEMaM; TECTHI 110 TEMaM, HarJIAJHbIC

mocodus kK ypokam. — Peskum moctyma: http://class-fizika.narod.ru

5. Hudposeie oOpazoBarenbHbIe pecypchl. — Pexxum mocryma: http://www.openclass.ru

6. DIeKTpoHHbIe yueOHUKH 110 (u3uke. — Pexxum noctyma: http://www.fizika.ru

9 KIIACC

1. BuneoomnsiTsl Ha ypokax. — Pexxum noctyma: http:/fizika-class.narod.ru

2. Enunas xomnekuus mupoBhIX 00pa3oBaTeIbHBIX PECYpCcoB. — Pesxxum mocTyma:



http://school- collection.edu.ru

3. lHTepecHbIe MaTepHuaibl K ypokaM (PU3UKU IO TeMaM; TECTHI IO TeMaM; HaTJIsIHbIe

mocodus kK ypokam. — Pesxxum poctyma: http://class-fizika.narod.ru

4. Iudpossie oOpa3oBaTenbHbIe pecypchl. — Pexum noctyna: http://www.openclass.ru

5. DnekTpoHHbIe YueOHUKH 10 pusuke. — Pexxum nocrtyna: http://www.fizika.ru

6.lucrannmnonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeIThii K1ace. CeTeBoe

obpazoBarenbHOE coodIecTBo. http://www.openclass.ru/node/109715

7. Enunas koyuiekuus nu@poBbIiX 00pa3oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbI LHEHTP HH(DOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs6ps» Marepuansl o ¢usuke. http://archive. lseptember.ru/fiz

11. Aanmanmu pusznueckux o0bexToB. http://physics.nad.ru/

12. Kusas ¢usuka: odyuaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



