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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueid mporpammbl BocnuTaHus ¥ KoHuenmuu mnpenojiaBaHus y4eOHOTO
npenmeta «Pu3nKa.

Copepxanue  mporpaMMmbl 1o  (u3uke ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmms3anuu  TpeboBanuit PI'OC OOO K 1IIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ynbTaraM  OOyudeHus, a  TakKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUs.

[IporpamMma mo (u3uKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojam
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3YyYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroNXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyelt mporpamMmsl 1o y4eOHOMY MPEIMETY.

®u3zrKa SBISAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB U SIBJICHHM, M3y4yaeMbIX XUMUEH,
6uonoruel, actpoHoMueil 1 ¢pu3nUeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHUpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAyUYHOW TI'pPaMOTHOCTM M HHTEpeca K HayKe Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS;
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIIEI0BAHMUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHBIE OKA3aTEIbCTBA JJIS IIOJyUYEHUS BBIBOJOB.

[lenu wm3yueHHst (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETeHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yTBepxk€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu n3yyenus Gpu3nku:
npuoOpeTeHne HMHTEpeca M CTPEMIICHHs OOYy4aloIMXCsl K HAay4HOMY H3YYCHMIO TPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE NMO3HAHUA M (JOPMHUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;
dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3YYECHHUsS OCHOB CTPOEHUSI MaTepuu
1 QyHIaAMEHTAIBHBIX 3aKOHOB (PM3UKH;



dbopMupoBaHUE MPECTABIECHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIUX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;
pa3BUTHE TNPEICTABICHUI O BO3MOXXHBIX cepax Oyaymiel mpopecCuOHaIbHON NeSTETbHOCTH,
CBSI3aHHOU C (PU3HMKOM, MOATOTOBKA K JAIbHEHIIIEMY 00yUEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:
NpUOOpeTeHUE 3HAHMA O JAUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHMYECKHUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpUOOpeTeHUE YMEHHI ONMUCHIBATH U OOBSCHATH (DU3MUECKHUE SIBJICHHUS C HUCIOJIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;
OCBOCHHME METOJOB PEHICHUS MPOCTEHIIMX PACUETHBIX 3a[ad C HCIIOJIB30BAaHHEM (U3NYECKUX
MoJIeJIeH, TBOPUECKUX U TPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;
pa3BuUTHE YMEHHMH HAOMIOAATh MPHUPOIHBIC SBJICHUS W BBHINOJHATH OIBITHL, JaOOpaTOpHEIE
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOJIb30BAHUEM H3MEPUTEIHHBIX PUOOPOB;
ocBoeHue MpUEMOB paboThl ¢ HHPOpMaIHel PU3NIECKOro coAepKaHus, BKItoYasi HHGOPMAIUIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATIU3 U KPUTUYECKOE OIICHMBaHHE HH(OpMaIINH;
3HaKOMCTBO €O cdepamMu TPOo(HecCHOHATBLHOM IesITeNbHOCTH, CBSA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JJOCTUXEHUAX (PU3MUECKON HAYKH.
Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpusmke nepeueHs J1abopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapaKkTep, Y4uTellb JAelaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKA HIKCIIEPUMEHTATbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

O®uznka — Hayka o npupoze. SBneHus npupoabl. GU3nYecKue sSBICHUS: MEXaHHUYECKUe,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOrO BOIIPOCA, BBIABM)KEHHUE TIHIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TerIoBbIe, JIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

duznyeckue MpudOpsl U MPOoIeaypa IPSIMBbIX U3MEPEHUN aHAIOTOBBIM U LIU(POBBIM TPUOOPOM.
Jlabopamopnwsie pabomot u onvimeul.

Omnpenenenne EHbI IEIEHUS MKaIbl H3MEPUTEIHHOTO pUodopa.

N3mepenne paccTOsTHUN.

N3mepenune 06bEMa KUIAKOCTU U TBEPIOTO TENA.

Omnpenenenue pasMepoB MaybIX TEN.

M3mepenue TeMiiepatypsl Ipy MOMOIIH KHIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.

ITpoBenenue uccnenoBaHus MO IMPOBEPKE T'MIIOTE3BI: AAIBHOCTH IMOJETA HIapUKa, MYIIEHHOTO

TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeIECTBA.

CrpoeHne BelecTBa: aToOMbl M MOJEKYJbl, HMX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUSI 4YaCTUI[ C TEMIEpaTypoOi.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpucTaJuIM4eckux) Tei. B3auMocBs3b Mex1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.
Hab6nronenue nuddysun.
Habmronienue siBieHnid, 00bACHAIOUINXCA MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

Orenka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).
OnbITH IO HAOJIIOICHUIO TEIUIOBOTO PACHIMPEHHS Fa30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHoctu Tena. I[lnotHocth BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuma ynpyroctu U 3akoH ['yka.
W3mepeHne cuibl C NOMOIIBIKD JUHAMOMeTpa. SIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHUue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HabGmonenrne MexaHn4ecKoro JBUKEHHUS Tea.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHHUSI.
Habntoienue siBJeHUs] UHEPIIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

OrmpenenieHne CKOPOCTH  PaBHOMEPHOTO  JBMXKEHHUs (IIapuka B JKUJIKOCTH, MOJEIHU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

Ornpenenenne cpeaHeil CKOPOCTU CKOJBKEHUs OpyCcKa WK IIapUKa MO0 HAKJIOHHOMW TIJIOCKOCTH.
Ornpezenenue mI0THOCTUA TBEPAOTO Tea.

OnbITHI, JEMOHCTPUPYIOLIHME 33aBHCUMOCTh pacTsokeHus (aeopmanuiv) MpYKUHBI  OT
MPUJIOKEHHOMN CHIIBI.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHUS OT Beca Teja U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUCHUS JaBjieHus. J{aBieHue raza. 3aBUCHMOCTh
JaBJIeHUA Ta3a OoT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMUA TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJICHUS JKUIKOCTH OT
ryounbl.  [mapocratumdeckuii  mapagokc. CooOmiarommecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAHUS BO3IYITHON
ob6onouku 3emmu. OnbiT Toppuyermnu. M3mepeHue atmocdepHOro naBieHHs. 3aBHUCHMOCTH
atMochepHOTO JaBlieHWsI OT BBICOTHI HaJa YypoBHeM wMops. I[lpubopsr misi u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS ra3a OT TEMIIEPATYpBhI.

[lepenaya naBiaeHUs KUIKOCTHIO U Fa30M.
CooOmaromnumecs COCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TaBJICHHS.



3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJIKOCTH.

VYcioBue mnnaBaHus TeN: IUJIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT COOTHOLIEHHUS
IJIOTHOCTEN TE€JIa U XKUJKOCTH.

Jlabopamopuwvie pabomot u onvimeol.

HccnenoBanue 3aBUCMMOCTU Beca Tela B BOJAE OT 00b&Ma MOrpyXKEHHOW B JKUIKOCTh YaCTU
Tena.

Ornpenenenne BbITAJIKUBAIOIIEH CUIIbL, JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWJIbIL, JEUCTBYIOLIEH HA TEJIO B MKUIKOCTH, OT
MAacchl Tea.

OnBITL, IEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HAa TEJIO B
JKUJKOCTH, OT 00bEMa MOTPYKEHHOM B JKUIAKOCTH YaCTU T€JIa M OT TJIOTHOCTHU KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHHME JIOAKM M OIpelneieHue  e€
rPYy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs
pbruara. [IlpumeHeHue mpaBmia paBHOBECUS phluara K OJIOKY. «30JI0TO€ MPABHUIIO» MEXaHUKH.
KIIJI nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHMS SHEPTUU B MEXAHUKE.

Hemoncmpavyuu.

IIprMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.
HccenenoBanue ycioBUi paBHOBECHUS phlyara.
N3mepenne KII/] HakTOHHOM IITOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUH.
8 KIIACC

Pa3nen 6. TensioBble siBJIEHUA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3sMepbl aTOMOB U MOJEKyJI. OTmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TIOJIOKCHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanwuIsIpHbIE siBIeHUsA. TeruioBoe
pacIIMpPEHHE U CXKATHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUJIOBOTO JABMXKEHHUS YacTHIIL.
Buytpennsss sHeprusi. CmocoObl W3MEHEHHMS BHYTPEHHEH JHEpruu: Tervionepenada U
COBEpIIeHHE padoThl. BUbI TeIIONEpEe1aun: TEIJIOMPOBOAHOCTD, KOHBEKIINS, U3TYUCHHE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBOoro OamaHca. IlnaBineHue W oTBeplieBaHUE KPUCTAIITMUYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenne. VYnaenbHas Ttemiora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMSL.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEIH U 3aLIUTa OKPYKaroLeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
HaGmronenne nuddys3un.
Habmtoienue siBieHi cMauMBaHUsI U KaMWUTSIPHBIX SIBICHU.
Habmntoienue TemnoBoro paciuvpeHus Ted.
V3MeHeHure AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! Tenonepenaun.
Oxnaxk/iIeHue Mpu COBEPIIEHUN PabOTHI.
HarpeBanue mipu coBepiiieHun padOTh BHEITHUMHU CHUJIaAMH.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.
Habmroenue xuneHus.
Habmtoienne mocTostHCTBa TeMIIEPATyphI MPH TUIABIICHUH.
Mopenu TerIoBbIX ABUTaTENEH.
Jlabopamopuvie padomol u onvimel.
OnBITH IO OOHAPYKEHUIO NEHCTBHUS CHUJI MOJICKYJISIPHOTO TPUTSIKEHHUS.
OnBbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TETJIOBOTO PACHTUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.
OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro 00hEMa M HarpeBaHUs WU
OXJIAXKICHUSI.
[TpoBepka runoTe3sl TMHEHMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HabGmronenne m3MeHeHUs: BHYTPEHHEH 2HEPrHM Tela B pe3ylbTare TeIuionepenayn u padboTsl
BHEIITHUX CHJL.
UccnenoBanue siBIeHUS TEMII000MEHA ITPU CMENIMBAHUN XOJIOTHON U TOPSYEH BOJIBI.
Onpenenenre KOIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW NPH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.
Ornpenenenne yaelabHOU TEIIIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca ucrnapeHusl.
Ornpezenenre OTHOCUTENBHON BIAXXKHOCTH BO3/yXa.
Ornpenenienre yAelIbHON TEIJIOTHI TUIaBICHUS JIbJIA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.



OnekTpusanusa Ten. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. B3auMoaeicTBUEe 3apsKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSIKEHHBIX TEJI OT BEJIMYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEJIAMM).

Onexrpuueckoe nose. Hanpsx€aHocTh 3nexkTpuueckoro noss. IIpuHuun cynepnozunuu
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHBIM siekTpuueckuil 3apsa. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOr0 TOKa. lcTOUuHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
IPOBOJAHMKA. YJIEJIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOIHUKOB.

Paborta u MOLTHOCTB 3MEKTpUUECKOTo ToKa. 3akoH J[koyms—JIeHna. DnexkTpuueckue nenu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mMoJe.
MarnuTHoe noje 3eMiId U ero 3HaueHue JUIs )KU3HU Ha 3emuie. OnbIT Dpcteaa. MarHutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [|eiCTBME MAarHUTHOTO MOJIA
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoW  uHAykuuu. IlpaBuno  JleHna.
OnektporeHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW HHEPruu. DIEKTPOCTAHIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpavyuu.

DneKkTpu3zanus Ted.

JIBa pojia ANEeKTPUYECKUX 3apsS 0B U B3aUMOJIEHCTBUE 3apsKEHHBIX Tell.
YCTpoCTBO U IEHCTBHE IIEKTPOCKOIIA.

DNIeKTpOCTAaTUYECKAs UHTYKIIHS.

3aKOH COXpaHEeHMsI IJIEKTPUUECKUX 3apsIOB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX TUHUHN 3JIEKTPUUECKOTO MO,

W cTouHMKY TOCTOSIHHOTO TOKA.

JlelcTBUA DIIEKTPUUYECKOTO TOKA.

DJIEKTPUUYECKHUI TOK B )KUJIKOCTH.

I"a30BbIit pazps.

W3mepeHue cuibl TOKa aMIepMeTpoM.

H3mepeHne 37eKTpUUecKOro HanpsyKEeHUs! BOIBTMETPOM.

Peoctar u mMara3us conpoTHBICHUH.

BzaunmopencTBuE NOCTOSTHHBIX MAarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTH Pa3eICHHS OJI0COB MarHUTa.
MopennpoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.
OmneiT DpcTena.

MaruutHoe noJie ToKa. IJEKTPOMArHuT.

JleficTBHe MarHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM.



DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
HccenenoBanue siBIEHUS IEKTPOMArHUTHOM MHIYKIUU.
Oneitel Dapagnes.
3aBUCUMOCTb HalpaBICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUSI.
DneKTpOoreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuwvie pabomot u onvimeol.

OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUU Tell MHAYKLIHEH U PU COTPUKOCHOBEHUHU.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIsl HA TPOBOJHUKH U IU3JIEKTPUKH.
COopka 1 mpoBepKka padOThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.
M3mepenue u peryaupoBaHue CUIIbI TOKA.
W3mepenne u peryaupoBaHue HaIpsHKCHUS.
HccenenoBanue 3aBUCHMOCTH  CHIIBI TOKA, HIYIIETO 4YE€pe3 PpPE3UCTOpP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSHKEHMS Ha PE3UCTOpE.
OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUYECKOTO COMPOTUBIIEHUSI TPOBOJHUKA OT €r0
JUTMHBI, IJI0IAU ONEPEYHOr0 CEUCHHS U MaTepuara.
[IpoBepka mpaBuiia CIOXKEHUS HANPSHKEHUW MPU MOCIEAOBATEIBHOM COECIMHEHHHM JABYX
PE3UCTOPOB.
IIpoBepka npaBuiia Ui CUIIbI TOKA IIPU NapaJIEIbBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUUECKOIO TOKA, UIIYLLIEr0 YEPE3 PESUCTOP.
Omnpenenenne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIETIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JaMIIOUKY, OT HAIPSKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBaTens.
HccnenoBanre MarHUTHOTO B3aUMOZEUCTBHSI IIOCTOSIHHBIX MarHUTOB.
N3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObETMHEHUH U Pa3/IeTICHUN.
HccnenoBanue J€NCTBUS 2JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJEHCTBUS KaTyIIKH C TOKOM U MarHura
OT CHWJIBI TOKA M HANPABJICHUs TOKA B KaTYILKE.
W3yuenune neicTBUs MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
KoncTtpyrnpoBanue u nusydeHue paboThl AIEKTPOABUTATENS.
N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.
OnpITHl IO MCCIEA0BAHUIO SIBJIEHMS 3JIEKTPOMATHUTHOW MHIYKIMH: UCCIEJOBAaHUE U3MEHEHUN
3HAUEHUS U HAIIPaBJIECHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOE mpsMonMHENHOe aBMkeHue. HepaBHoMepHOe
NpSMOJIMHENHOE JBM)KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela NHpPH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOE ABMkeHne. CBoOoaHOe nagaeHue. OnbIThI
lNanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBEHOE YCKOPEHHUE.



ITepsoiii 3akon Herotona. Bropoii 3akon Herorona. Tperuii 3akon Hprorona. [lpuHumn
CYINEPIO3ULINU CUJL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MIOKOSI, IPYTHUE BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBuxenne mnnaHer Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
Neperpy3KH.

PaBHOBecue matepuanbHON ToukH. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynec Tena. M3smenenue umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas padota U MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[loTeHuumanpHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

CpaBHeHuE MyTell U TPAaeKTOpUN ABMXKEHUS OJTHOTO U TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETa.

H3mepeHne cKopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue Npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

HaGnronenue 1BUKEHUs Tela 10 OKPYKHOCTH.

HaOnronenne MexaHMUECKUX SIBIEHHUH, MPOUCXOMAIIMX B cucteMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOACHCTBUM TEIl.

W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenaya nMIrynbca Ipyu B3aMMOJEHCTBHAN TEII.

[TpeoOpa3zoBanus SHEPTUH NPU B3aUMOAEHCTBUHU Tell.

CoxpaHeHue UMITYJIbca IPH HEYIPYTOM B3aUMOJAECHCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmronenre peakTHBHOTO JABHKEHHUS.

CoxpaHeHue MeXaHUYeCKON YHEPTUH MPH CBOOOIHOM MaICHUH.

CoxpaHeHne MEXaHNYECKOW YHEPTHH NIPH JIBHKEHUU TeJla MO/ I€HCTBUEM IIPYKHUHBI.

Jlabopamopnwvie pabomot u onvimol.

KoHncTpyrnpoBanue TpakTta Ajsl pa3roHa U JAajJbHEHIIEro paBHOMEPHOTO JBMKEHUS IapUKa WU
TEJIEKKH.

Omnpenenenue cpeqHeil CKOPOCTU CKOJBXKEHHsI OpycKa WM JBM)KEHUS IIapHKa M0 HAaKJIOHHON
IJIOCKOCTH.

Omnpenenenue ycKopeHus Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIJKEHHHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBH)KEHUU 0€3 HadyalbHOM CKOPOCTH ITYTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE MIPOMEXYTKHA BPEMEHU OJMHAKOBBI.



HccenenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne kKodhUIIMEHTA TPEHUS CKOJBKCHHSL.

Onpenenenne KECTKOCTU IPY>KUHBI.

Omnpenenenne pabOThl CHIIBI TPEHHS NMPH PAaBHOMEPHOM JBM)KCHUHU Tella 10 TOPU3OHTAIBHOM
MOBEPXHOCTH.

Omnpenenenne paboTHI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCIOIb30BaHUEM HEIOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEIL.

Konebarensnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIMTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamienune sHeprum Ipu
K0JIeOATeIHbHOM JIBUKCHHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TeJ€, CEICMUYECKNE BOIHBI.

3Byk. ' poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenne xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe3oHaHca.
Pacrnipoctpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).
HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
Jlabopamopuvie padomol u onvimel.
OnpezneneHye 4acTOTHI U MEpHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.
OnpezneneHye 4acTOThl U MepHoJia KoieOaHUH MPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH IIEpHoa KojeOaHN MOABEIIEHHOIO K HUTH IPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEpr0/ia KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH NepHOJIa KoJieOaHHU rpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpysa.
OnbIThI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTh NEpHoAa KojeOaHUN NPYKMHHOTO MasiTHHKa OT
Macchl Ipy3a 1 )KECTKOCTH NPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMarHUTHOE TNOJIE. JJIEKTPOMAarHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BouH. llIkana 31eKkTpoMarHuTHBIX BOJH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH IS COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOMCTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Paszpnen 11. CBeToBble siBICHHS.



JlyueBas moxenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUXCBETOBOAAX.

Jlunza. Xox nmyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckorna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus cBera.

Hemoncmpayuu.

[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOL.

Xox nydeil B cobuparoleii TuH3e.

Xoq J1ydeil B paccenBarollel JUH3E.

[Tomryuenue n300pakeHU C TOMOILBIO JTUH3.

[Tpuntun aeiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.
Mopens rnasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Tosryuenue 6enoro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie padomol u onvimel.

HccnenoBanne 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrija IaJeHusl.

N3yueHne xapakTepuCTHK U300pakeHuUs MpeIMeTa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUSI CBETOBOIO JIy4a OT YyIUIa NAJCHMs Ha TPaHULEe
«BO31YyX—CTEKIIO».

[Tomy4yeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLEH JINH3HI.

OMnBITHI MO PA3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OMnBITHI IO BOCTIPUATHIO [[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBble siBJIEHHUA.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mopens aromHoro sapa. M3oromel. PanuoaktuBHBIE mnpeBpamieHud. I[lepuop
MOJTypacnaia aTOMHBIX sIJIEp.

SAnepHbie peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBSA3H
aToMHbIX sifep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepretuka. JIeHCTBUA paguOAKTUBHBIX U3Iy4YE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrHeKTpbl U3JIy4€HUs U TOIJIOIIEHNUS.
CrieKTpbl pa3IMYHbIX T'a30B.
CnekTp Boaopoaa.



Hab6nronenue tpexoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIIMNX U3TYyUEHU.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOJYKTOB.
Jlabopamopuvie pabomol u onvimol.
HaburoieHne CrulomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIY4ECHHUS.
HccnenoBanue TPEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).
H3mepenne paanoakTUBHOTO GoHa.

IoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/db MpeAHAa3HAuYeH JJig CUCTeMaTHU3aluu U
000011IeHUsT TIPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO NPH U3yYESHUHU
BCETO Kypca (DM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢uzuke U1 00ydarommxcs, BBIOPABILIKX 3TOT Y4€OHBIH NpeameT.

[Ipy wu3ydyeHUM JAHHOTO MOJYJS pEAIU3YyIOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneduBaeTcs JOCTHKEHHE TMPEAMETHBIX U
MeTaIpeAMETHBIX IJIaHUPYEMBIX pe3ynbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB MCCIIEIOBAHUS SIBICHUU
OPUPOAbI W TEXHHUKHU, OBJIAJICHHE YMEHUAMU OOBICHATH (DU3MUECKUE SIBICHUSA, MPUMEHSSA
[IOJIy4YEHHBIE 3HAHUS, PELIaTh 3a7a4d, B TOM YHUCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATEIbHOCTHBIA XapakTep JAHHOTO pa3jiesia pealIu3yeTcs 3a CYET TOrO,
4yTO 00y4arolnecs BBIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SBJICHUS
B OKpYXarolllel MPUPOE U IOBCETHEBHOM JKNU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUs (U3UUECKUX SIBICHUI, B TOM 4HCIE A
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuHblE€ OCHOBBI Hamboyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, NPaKTUYECKOr0 HCIOIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB DHEPIUHM Ha OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUU.



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

N3yuenne (U3NKKM HA YpOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHMsS HANpaBlICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y
oOyuatomerocst 6yayTt chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:
1) maTprMoTH4YeCKOro BOCIIUTAHUSA:
[ mposiBieHHe MHTepeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (hu3nueckoit
HayKH;
[] IEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUHCKUX YUEHBIX--(H3UKOB;
2) rpaKIaHCKOTO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
[] TOTOBHOCTH K AKTUBHOMY YYacTHIO B OOCYXXIEHMHM OOIIECTBEHHO3HAYMMBIXH STHUYECKHUX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
[] oco3HaHMEe BaXKHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTU YUEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
[] BOCTIpUSITUE OSCTETHYECKHUX KauecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NIO3HAHMA:
[1 oco3HaHWEe IEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHEUIIIEH COCTABIISIIOLIEN KYJIbTYPBI,
[] pa3BuTHE HAYYHOU TIOO03HATEITFHOCTH, HHTEPECA K UCCIIEA0BATEIBCKON e TENbHOCTH;
5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLHMOHAJIBHOIO 0JIATONMOTYYHS:
[] oco3HaHuWe IIEHHOCTH Oe30macHOro o0pa3a XKU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
Ba)XHOCTU NpaBUi 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
[ chopMHPOBAaHHOCTH HABBIKA peIeKCUH, PU3HAHKUE CBOETO MpaBa Ha OUIMOKY M TAKOTO K€
IpaBa y Ipyroro 4ejaoBeKa;
6) TPy10BOT0 BOCIIUTAHMS:
[] aKTMBHOE ydyacTHE€ B pPEIIEHUU IMPAKTUYECKUX 3ajad (B pamMKax CeMbU, 00pa3oBaTeIbHON
OpraHu3aliy, Topoja, Kpas) TEXHOJIOTUYECKOH U COLMAIbHONW HANpaBIEHHOCTH, TPEOYIOUINX B
TOM 4Hcie U GU3NUECKUX 3HAHUH;
[J uHTEpEC K MPaAKTUIECKOMY U3yUeHUIO Tpodeccuii, CBI3aHHBIX C PU3UKOMH;
7) 3KOJI0OTNYeCKOT0 BOCIIMTAHMSA:
[1 opuweHTamusi Ha TpHUMEHEHWe (U3MYECKMX 3HAHWU IS pelleHwus 3agad B 00JacTu
OKpY’Karollel cpelibl, IUIIAaHUPOBAHUS TOCTYNKOB M OLEHKH X BO3MOXHBIX IMMOCIEICTBUH IS
OKpYKalolleu cpeibl;
[] oco3Hanue r;100ambHOrO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM U IyTel UX pellieHus;
8) aganTanuu K M3MEHSIOUIMMCH YCJI0BUSM CONMAJIBHON ¥ IPUPOIHOM Cpeabl:
] mOTpeOHOCTh BO B3aUMOJICHCTBUU IPU BBIIOJHEHUHU UCCIIEIOBAHUM U NMPOEKTOB (pruznueckont
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;
[] mOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEIbHOCTD;
] moTpeGHOCTH B (POPMUPOBAHUM HOBBIX 3HAHHM, B TOM yHucie pOPMYITUPOBATH UJEH, TIOHSTHUS,
TUNOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;



[] oco3HaHue Ie(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

[} mIaHupOBaHKUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NICCKUX 3HAHUN;

[] cTpeMiieHHE aHATM3UPOBATh U BBISBISITH B3AUMOCBSI3U MIPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

[] omeHKa CBOMX JIEHCTBHH C YYETOM BIHUSHUS Ha OKPYKAIOIIYIO CpPEAy, BO3MOMXKHBIX
1J100aTBHBIX TIOCIIECICTBHHA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi y oOyuatomierocss OyayT cGOpPMHpPOBAHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCAJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHHUKATHUBHbBIE
YHHUBEpCalbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

Bba3oBble Jornyeckune AeiicTBUA:
BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA OOHEKTOB (SIBJICHHIA);
YCTAaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA Ui O00OOUICHHA W
CpaBHEHWS,
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B paccMaTpuUBaeMbIX (akTax, HaHHBIX U
HaOJI0IEHUAX, OTHOCALIMXCS K (PU3HUECKUM SBICHUSM;
BBISIBIISATh IPUYUHHO--CIICICTBEHHbBIE CBSA3H NP W3YYEHUU (U3UYECKUX SBICHUN U MPOILIECCOB,
JieNiaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JIEIYKTUBHbBIX U HHAYKTUBHBIX YMO3AKJIIOUCHUH, BbIIBUTATh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJIMYMH;
CaMOCTOSITENIbHO BBIOMpATh Crocod penieHus y4yeOHOW ¢u3ndeckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB PEUICHHUs, BHIOOP HamOOJIee MOAXOJAIIEr0 C y4ETOM CaMOCTOSITEIHHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBarebcKue 1eicTBUSA:
HCTIOJTF30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS,
IPOBOJIUTH MO CAMOCTOSTEIIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3UUECKUI
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHHE (PU3UYECKOTO SIBICHUS;
OLICHUBaThb HA TMPUMEHHMOCTh M JIOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYI0 B XOJe
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
CaMOCTOSITENTFHO (OPMYITUPOBATh OOOOMICHWST W BBHIBOABI IO pE3yabTaTaM ITPOBEIEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICTOBAHMS,
NPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BuUTHE (U3NYECKAX MPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:
NPUMEHSATH Pa3InYHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOCHI NPH MOKCKE U 0TOOpe MHPOpMAIHU
WIN JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHol pusnueckoii 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUYHBIX BHIOB U
dbopM mpeacTaBIeHNUS,



CaMOCTOSITEIbHO  BBIOMpaTh ONTHMaIbHYIO GOpMy TIpeACTaBICHUS HWHoOpManuu U
WUTIOCTPUPOBATH peliacMble 3a7a49i HECIOKHBIMU CXEMaMH, JHarpaMMaMu, UHOU rpadukoi u
X KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:
B X0Ji¢ OOCYXIeHHs y4eOHOro Marepuayia, pe3yilbTaToB JIA0OPATOPHBIX PabOT M TPOEKTOB
3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYX/IaeMOil TeMbl UM BBICKA3bIBaTh WJICH, HAllEJICHHBIC Ha
pelleHue 3a7auu U noaepKanue 01aroxxenareaIbHOCTH OOLIEHHUS;
COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapyXUBaTh
pa3inyre U CXOJICTBO MO3UIINN;
BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOIMYHO TIPEJCTABNIATH PE3YJIbTAThl BBIMOJIHCHHOTO (DH3MYECKOro OmbiTa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);
MOHMMATh W WCIOJh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHAYAIBHOH padOThI IpHU
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;
MPUHUMATD IEJIM COBMECTHOM NEeSATENIbHOCTH, OPTraHU30BBIBATH JACUCTBUS MO €€ NOCTUXKEHUIO:
pacmpenensats poiu, oOCYKIaTh MPOLECCHl U Pe3yibTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJICH;
BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOTO Pe3ybTaTa 10 CBOEMY HANPABJICHHIO
Y KOOPAMHHUPYS CBOM JICUCTBHUS C APYTUMH WICHAMH KOMAaH/IbI;
OIICHWBATh Ka4eCTBO CBOErO BKJIaJa B OONIMI TPOIYKT IO KPHUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanus:
BBISBIISATH MPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHTyallMsAX, TpeOyoIUX Uil peUleHus
(bu3nyecCKuX 3HAHMI;
OpUEHTUPOBATHCSA B PA3NMYHBIX IMOAXO0JAX MPHUHATHUS pEUICHUH (MHIMBHUIYaJbHOE, NMPUHSATHE
pelleHus B TpyMIe, IPUHITHE PEeLIeHUH TPYIIoil);
CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM pelIeHUs PU3NYECKON 3a1a4l WM TJIaHa UCCIIeI0BaHUS
C Y4Y€TOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npeJiaraéMble BapMaHThl PELICHUI;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:
JaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U TpeJyiaraTh IJiaH €€ U3MEHEeHHUS,
OOBSACHATH MPUYUHBI TOCTHXKEHUS (HEAOCTHKEHUS) pe3yIbTaTOB JI€ATEIbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIINOJHEHUS (U3UUECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHUTYaIlHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUM;
CTaBUTh Cce0s Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;



pu3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU perieHnH (PU3HUECKUX 3a/1a4 WM B YTBEPKICHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenus B 7 kJjacce NpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:
UCMOJIb30BaTh IMOHATHA: (U3NYECKHE M XUMUYECKHUE SIBJICHUS, HAOIIOAECHUE, SKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €AMHUIIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBIXKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOJCHCTBYIOmas cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;
paznmuuarh sBieHus (auddysus, TemmoBoe MABMKEHHE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBMKEHHME, MHEPLMs, B3aUMOJICHCTBUE Tell, paBHOBECHE TBEPABIX
TeJ C 3aKPEIUIEHHONW OChIO BpalleHHUs, Nepeaaya AaBjeHHs] TBEPABIMU TeJIaMHU, KHUJIKOCTSIMU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIABaHUE TeJ, NPEBPALCHUS MEXaHWYECKOH SHEepruu) mo
ONHCAaHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
(duznyecKoe SIBICHUE;
pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3NYECKUX SIBICHHHA B OKPYXKAIOIIEM MHpE, B TOM
ymciie U3NYEeCKUe SIBJICHUS B NPUPOJE: MPUMEPHI ABMKEHUS C PA3NIUYHBIMU CKOPOCTSIMU B
JKUBOM M HEXHBOW MpHUpOJE, ACWCTBUE CHIJIBI TPEHUS B TNPUPOJE UM TEXHHUKE, BIIUSHUE
aTMOC(EepHOTro J1aBJICHUs Ha JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYaru B Telle 4YelloBeKa, NMpU
ATOM MEPEeBOAMTh MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BBLAEATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;
ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS, HUCHONb3Ys (u3nyeckue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOIo Tena, KHUIKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIa, MEXaHWYecKkas paboTa, MOIIHOCTh, IJIEUYO CUJIbl, MOMEHT CHJIbI,
KOA((UIIMEHT MOJE3HOro JAECWCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUalbHAas SHEPrus),
IpU ONHCAHMM MPAaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCIHOJB3YEMBIX BEJIMYUH, HX
0003HAUEHHsI U EUHHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(¢u3nUecKyro BEJIMYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'padUKu U3YYEHHBIX 3aBHCHMOCTEH
(bu3nUeCKUX BEIHYMH;
XapakTepu3oBaTh CBOMCTBA TeJ, (M3WYECKHE SBJICHUS M IPOLECCHl, HCMONb3Yys IMpaBUIIa
CJIOKEeHHMsI CHJT (BJIOJIb OJJHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, mpaBuio
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUsI MEXaHU4YEeCKOU
SHEpruM, MpH OSTOM JaBaTh CJIOBECHYIO (OpPMYIUPOBKY 3aKOHAa U 3alKChIBaTh €ro
MaTeMaTUYECKOE BhIPAKEHUE;
OOBSICHATh (U3NYECKUE SBJICHUS, MPOLECCHl M CBOMCTBAa Tel, B TOM YHCIE M B KOHTEKCTE
CUTyalluid TMPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa: BBISABIATh MPUYHMHHO--CIEJICTBCHHbIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYECKUX IIAroB ¢ ONMOpoil Ha 1—2 M3y4eHHBIX CBOICTBa
(bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;
pewmath pacu€THbIE 3a7aud B 1-2 NEHCTBHSI, UCHOJb3Yd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
(Gu3nyeckrue BEIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBMS 3a/ayM 3alMChIBaTh KPAaTKOE YCIOBUE,



HOJCTABIATh (PU3NYECKNE BEJIMYMHBI B (POPMYJIIBI U IPOBOJUTH PACUEThI, HAXOAUTh CIIPABOYHBIE
JaHHble, HEOOXOJMMBbIE JJs pEUIeHHs 33a4ad, OLEHHBATh PEATUCTHYHOCTh MOJYYCHHOU
(U3HYECKON BETMYNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO DPEHIMTh MPH IMOMOIIM (PU3MYECKHX METOOB, B
ONKCAaHUM WCCIIEOBAaHMS BBIICNIATH MPOBEPSEMOE TMPEAINONOKEHHE (TUIOTE3Y), pa3iuyarh U
UHTEPIPETUPOBATH MOJIYYEHHBIH PE3yJIbTaT, HAXOAUTh OUIMOKU B XOJI€ OIbITA, JEJaTh BBIBOJbI
II0 €ro pe3yJbTaTaM;

IPOBOJIUTH OIBITHl 10 HAOMIOAEHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(GopMynupoBaTh IMpOBEpsiEMble MPEINOI0KEHUA, COOUPATh YCTAHOBKY W3 IPEIJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0 OMbITa U (POPMYITUPOBATH BHIBOJIBI,

BBITIOJIHATh TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, 00BEMa, CHIBI U
TEMIIepaTyphl ¢ UCIIOJIIb30BAaHNEM aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 3aMKUCHIBATH TOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJIUTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOW (U3MYECKOH BEIUYMHBI OT Jpyro ¢
UCIOJIb30BAaHUEM MNPSAMBIX U3MEPEHUH (3aBUCHUMOCTH MYTH PABHOMEPHO JBMXKYILEIOCs Teja OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Tejla, KauecTBa 0OpaboTKU
IOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOILAAM CONMPUKOCHOBEHMSI TEJ, CHJIbI
YIPYTrOCTH OT YIUTMHEHUS TMPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMa NOTPYKEHHON YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TeJO, YCIOBUW TUIABAaHHS TeJl, YCIOBHA PABHOBECHS pblYara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUH y4eOHOTO HMCCIIEAOBAaHUS, COOMpPATh YCTaHOBKY M BBHITIOJHATH
U3MEpeHus, cienys MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4E€HHOMH
3aBUCUMOCTH (U3UYECKUX BEJIUYMH B BUJAE MPEUIOKEHHBIX TaOiull M rpadukoB, nenaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBAa >KUIKOCTU U
TBEPJOTO TeJla, CuUja TPEHUS CKOJIbKEHHUs, JIaBJICHHE BO3/yXa, BBITAJKMUBAIOLIAs CHIIA,
NEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJIO, KOAPOUIIMEHT MOJIE3HOTO NEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeAysl MPEIOKEHHOW WHCTPYKIWU: TPU BBIOJHEHUH HM3MEpPEHHH COOUpaTh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISATH 3HAYCHHE NCKOMOW BEJTMYUHBI;

coOiroAaTh MpaBuiia TEXHUKU 0€30IacCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY b, OApOMETp, pbluar, MOJABMKHBIA U HETOABHKHBIN OJIOK,
HaKJIOHHAs IIOCKOCTb;

XapaKkTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OMmopoil Ha WX omucanus (B TOM UHCIE: TOANIUITHUKHA, YCTPOWCTBO BOJOIPOBOA,
THJIPaBIMYECKUAN Tpecc, MAaHOMETP, BBICOTOMED, IMOPIIHEBOH HACOC, apeoMeTp), HCIONb3Ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SABJIEHUI U HEOOXonuMble (U3NYECKHe 3aKOHBl U
3aKOHOMEPHOCTH;

NPUBOANUTH MPUMEpPHI (HAXOOUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOro HCIOIb30BAHUS
bu3MYECKUX 3HAHUH B MOBCEAHEBHOMN KU3HU /ISl 00ecrieueHus: 0€30MacHOCTH MPU OOPAIIEHUH C
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 3JI0POBbSI U COONIOJICHHS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKaIOLIeH cpee;

OCYILECTBIIAATh OTOOP MCTOYHUKOB MH(popManuu B VHTepHETe B COOTBETCTBMM C 3aJlaHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAaHUM M NyTEM CpPaBHEHMs Pa3INYHBIX



UCTOYHUKOB BBIIEIATh MH(OpMaIUIO, KOTOpas sBISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCTOJIb30BAaTh MpPHU BBINIOJHEHUM Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPATypy
($u3MUeCKOro CcoJepKaHHs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpMAIMKA U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;
co3/laBaTb COOCTBEHHbIC KpaTKHME IHCbMEHHbIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMaLUU (PU3NYECKOro COAEpKaHMsl, B TOM 4Hcie IMyOJIMYHO JeNlaTh KpaTKue
coOOlIeHNs O pe3yinbTaTax IPOEKTOB MM YYEOHBIX HCCIEAOBAaHUM, MPH 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YUEHHBIN MOHATUHHBIN anmapaT Kypca (U3HMKH, COMPOBOXKIATH BHICTYIIJICHHUE
MPE3EHTALUE;
IIPU BBIIIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEOBAHUM paclpeaesaTh 00S3aHHOCTH B IPYIIE B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJauyaMu, CJIEAUTh 3a BBINOJIHEHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TIPYIIbl, BbICTPAUBAThH
KOMMYHHKaTHUBHOE B3aUMOJIECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xonuy oOyuenus B 8 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:
MCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYI,
arperaTHple COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tena, HACHIIEHHBIH U
HEHACBIIIEHHbIN TMap, BIAXKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATEb, 3JEMEHTAPHBIM JJIEKTPUYECKUN 3apsijl, JJIEKTPUYECKOE II0Jie, TMPOBOJHUKH U
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE I10JIE;
pa3nnyath sIBJIEHUS (TEIJIOBOE pacIIUpEeHUe M cxKaTue, Tervlonepeaaya, TeIoBOe paBHOBECHE,
CMauMBaHME, KANMJULIPHBIE SIBIICHUS, UCIIAPEHHUE, KOHACHCALUs, IUIABJICHUE, KPUCTaJUIM3alus
(oTBepAeBaHUE), KHUIEHUE, Terjonepeaaya (TEMmIONpPOBOJIHOCTb, KOHBEKIMS, W3IyYeHHE),
NIEKTpU3ALNs Tel, B3aUMOJCHCTBHE 3apsaoB, IEHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHNE, B3aUMOJIEHCTBUE MAarHUTOB, JEWCTBUE MArHUTHOIO TOJIS HA NMPOBOJHUK C TOKOM,
AIIEKTPOMAarHWTHAas: WHIYKIUS) MO ONMUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (DU3MUECKUX SBJICHUM B OKpYXalOUleM MHpE, B TOM
qucie GU3NYecKue SBJICHHUS B IPUPOE: MOBEPXHOCTHOE HATSDKEHUE U KAIIMILISIPHBIC SBICHUS B
pUpoie, KpUCTaUIBl B IpUpoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHUe pOChl, TYMaHa, UHEsl, CHETa, JJIEKTPUUYECKHe ABICHHs B aTMoc(depe, 2JIeKTPHIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMJd, Apei] MOIIOCOB, POJIb MATHUTHOTO IOJS JUIS
KU3HU Ha 3emJie, MOJISpPHOE CUSHUE, PU ITOM MEPEBOIUTHIPAKTHUECKYIO 3a/lady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHI;
ONKCHIBaTh M3YyUEHHBIE CBOICTBAa Tel U (PU3MYECKHE SIBJICHUSA, HCHOIb3Yys (QU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, yeIbHas TEeIJI0EMKOCTh
BEIIECTBA, YJAETbHAs TEIUIOTA IUIABJICHHS, YyIelbHas TEIIoTa NapooOpa3oBaHUsA, yJelbHAs
TEIJIOTa CrOpPaHUsl TOIIMBA, KOA(PQUIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEJNIbHAsl BIAXHOCTh BO31yXa, D3JEKTPUUYECKUM 3aps], CWiIa TOKa, 3JIEKTPUYECKOe
HanpsDKEHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHBICHHE BEIIECTBa, paboTa U
MOIIHOCTb JIEKTPUUYECKOI'O TOKA), MPH ONUCAHUU NPABHIBHO TPAKTOBAaTh (PU3MUYECKUHA CMBICI
UCIIOJIb3YEMBbIX BEIMYMH, 0003HAaYEeHUs U €IMHULBI (PU3MUECKUX BEIMYHH, HAXOAUTh (POPMYIIBL,



CBSI3bIBAIOIME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYMH;

XapakTepu30oBaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHS W TPOLECCHI, HCIIONB3Ysl OCHOBHBIC
IIOJIO)KEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOEHMS  BELIECTBA,  IPUHLHUII
CYINEpHO3UIMH oJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma s
ydyacTka Leny, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHUs! SHEPTUuu, IPU ITOM J1aBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPaKEHUE;

OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOICTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyaLUi
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUUMHHO-CIEJCTBEHHbIE CBSA3H, CTPOUTh
o0BbsicHeHHEe U3 1—2 JIOTMYECKUX LIaroB ¢ OMopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PH3UUECKUX
SIBJICHU, (PH3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuyéTHbIe 3a7aud B 2—3 ACWCTBUS, MCIOJB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
(u3nyeckue BEIMUYMHBI: HA OCHOBE aHAIW3a YCIOBMS 3a/1a4d 3aIMChIBATh KPATKOE YCIOBUE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUId pELICHUs 3a/a4yd, BBIOMpATh 3aKOHbI U (OPMYIIBL,
HeoOXoauMble A €€ pelleHus, NMPOBOAUTh PAacuéThl U CPaBHUBATh IOJYYEHHOE 3HAUYEeHUE
(bu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPblE MOXHO pPEIIUTh HPHU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl OINMCAHME MCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE IPEAINOJIOKEHUE, OLEHUBAThH
IPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOJIBI;

IPOBOAMTH OMBITHl MO HAOMIOJEHUIO (U3NYECKUX SBJICHUN WM (PU3NYECKUX CBOICTB Tel
(kanwIIspHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMa, TeMmIleparypsl,
CKOPOCTH IIpolLlecca OCTBIBAHUS M HarpeBaHWs IpU U3IYyYEHUM OT IBETa W3IIydaroulei
(moryomaroneif) NOBEepXHOCTH, CKOPOCTb HCHApEHUs] BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
wioniaad €€ IMOBEPXHOCTH, JJIEKTPHU3alMsd Tl M B3aUMOAEHUCTBHUE DJJIEKTPUUECKUX 3apsloB,
B3aUMOJICIICTBUE TOCTOSHHBIX MAarHWTOB, BU3yaJHM3allMsl MarHUTHBIX TOJEeH MOCTOSHHBIX
MarHuToB, JEHCTBUS MArHUTHOIO IOJS Ha NPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHMrTa,
CBOMCTBa  3JEKTPOJBUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
MPEIOJIOKEHNS, COOMPAaTh YCTAaHOBKY W3 IMPEAJIOKEHHOr0 O0OpYAOBAaHUS, ONUCHIBATH XOJ
ombITa U (POPMyYIHPOBATH BHIBOBL;

BBITNOJHATH NPSAMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIHLHON BIIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHWEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BETUMYMHBI OT JpPyrod ¢
UCTIOJIb30BAaHUEM TMPSIMBIX H3MEpEeHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAIU MOMEPEUYHOr0 CEUYEHUs U YAEIBbHOIO CONMPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA,
CWJIBI TOKa, WAYIIEro uepe3 IPOBOAHHUK, OT HANpsDKEHHUsT Ha MPOBOJHUKE, HCCIeI0BaHUE
[OCJIEOBATEIBHOTO M MApaUIeIbBHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IJIJAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, Cleys NPEI0KEHHOMY IUIaHy,
(buKCUpOBaTh pPE3yNbTAThl IMOJNYYCHHOH 3aBHCHMOCTH B BHUJAE TaONUIl U TpaduKOB, JenaTh
BBIBOJIbI 110 pP€3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTH KOCBEHHBIE M3MEpeHHs (U3NUYECKUX BEIUYHMH (yAeibHAs TEIJIOEMKOCTh BEIECTBA,
COIIPOTHBIICHUE TPOBOJHMKA, pabOoTa M MOIIHOCTh 3JEKTPUYECKOTO0 TOKAa): IUIAHHUPOBAThH
U3MEpEeHus, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeays NPEIJIOKEHHOW MHCTPYKIUH, U
BBIYHUCIIATh 3HAUCHUE BEITUYMHBI;



co0JTII01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;
XapaKTepU30BaTh NPUHIMIIBI JCHCTBHUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMoOpol Ha MX ONMCAHMUA (B TOM YHUCIE: CHCTEMa OTOILJIEHUS JOMOB, I'MTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIICKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIILHBIC
npuOOpbl, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IIPUMEPHI), DJIEKTPUUECKHE IPEAOXPAHUTENH,
JJIEKTPOMArHUT, JJIEKTPOJBUraTellb IMOCTOSHHOTO TOKA), MCIONb3ysd 3HAHUS O CBOMCTBAxX
buznyecKux sIBICHUN U HEOOXOAUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTbIE TEXHHUYECKHE YCTPONCTBA W HM3MEpUTEIbHBbIE MPUOOPHI MO CXEeMaM U
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATE]Ib BHYTPEHHETO CIOPAHMUsI, SJIEKTPOCKOI, PEOCTaT), COCTABIISTh CXEMbI 3JIEKTPUUECKUX
Heneil ¢ mociaenoBaTeNIbHBIM U IapajuleIbHbIM COCTUHEHUEM AJIEMEHTOB, pa3jiinyas yCJIOBHbIE
0003Ha4YEeHMsI DJIEMEHTOB AJIEKTPUUECKUX LIETeH;
IPUBOJIUTH MPUMEPHI (HAXOAWUTh MH(OpPMALMIO O IpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
buznyecKuX 3HAaHUH B MOBCEAHEBHOMN KHU3HU ISl o0ecrieueHus 6€30MacHOCTH MPU OOPAILEHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3I0POBbs M COOIIOJIEHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILEH cpee;
OCYIIECTBIISITh MOMCK HHpOpMAIMK (PU3NYECKOro cojaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUIUXCA 3HAaHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBLIEIATH
uH(pOpMalLMIO, KOTOpas SBJISIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh IpPU  BBIINOJHEHUM YUYEOHBIX 3aJlaHUil HaydyHO--TIONYJSIPHYIO JINTEpaTypy
¢u3nyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HMHGOpMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMMCHbMEHHbBIE U KPAaTKUE YCTHBIE COOOLIeHHs, 0000mas nHdopmaruo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOTO COJIEpKaHMs, B TOM YHCIE MYOJUYHO MPEICTaBIIATh
pe3yibTaThl TMPOEKTHOM MM HCCIEI0BAaTEIbCKOW JIeATENBbHOCTH, MNP 3TOM TI'PaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIH MOHATUIHBIN anmapar Kypca (U3MKH, COIMPOBOXKIATh BBICTYIJIEHUE
MPE3EHTALNEH;
IIPYU BBIMOJIHEHUN Y4EOHBIX MPOEKTOB M MCCIENOBAaHUM (PU3NYECKUX MPOIECCOB PACIpPENEsTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C MOCTABICHHBIMU 3a/1a4aMHU, CJIE€AUTh 3a BHIMOJTHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B
NEeSITeIbHOCTh  TPYIIBI, BBICTPAaWBaTh KOMMYHHKAaTHMBHOE  B3aUMOJICHCTBHE, MPOSBIIAL
TOTOBHOCTb pa3periatbh KOH(PIUKTHI.

K xoniy oOyuenus B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:
MCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepuaibHasl TOUKa, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXaHHYECKOI0 JIBOKEHUA, nedopmarus (ympyras, TJIACTUYECKas), TpPEHHUE,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEperpy3ku, LEHTP TKECTH, aOCOIIOTHO
TBEPIOE TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPBI UCITYCKAaHHsI U MOTJIOIIEHUs, albda-, OeTa- u
ramMMa-u3JIydeHus], U30TOIbI, SIepHAs YHEPTEeTHKA;
pa3iauuath  SBJICHHS (paBHOMEpPHOE U  HEPAaBHOMEpPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TMpPsIMOJMHEHHOE [BUKEHHE, CBOOOJHOE TaJCHHE TeJ, pPaBHOMEPHOE



JBYDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHICTBHME TeJ, PEAKTUBHOE [BHXXEHHE, KOJIeOaTelnbHOE
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKEHHE,
OTPaKEHUE 3BYKa, IPSIMOJIMHEMHOE DPACHpPOCTPAHCHUE, OTPAKEHHE U IPEIOMIICHHE CBETa,
NIOJTHOE BHYTPEHHEE OTPAKEHHE CBETa, PA3J0XKEHHE OEJOro CBeTa B CIEKTP U CIOXKCHHE
CIIEKTPAJIbHBIX LIBETOB, JUCIIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HMKHOBEHUE
JMHEHYaTOro CHEKTpa W3JIy4eHHs) IO OINUCAHMI0O HX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh IPOSIBICHUE W3YYEHHBIX (DU3MUECKUX SBICHUH B OKpPYKaloLleM MHUpe (B TOM
yuciae (QU3NUECKue SIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, ABMKeHHE MaHeT CoyHeuHoH
CHUCTEMBI, DPEAKTUBHOE [BH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3EeMJIETPSCEHUE, CEHMCMUYECKHUE BOJIHBI, IIYHAMH, 3XO, LBETa TEJI, ONTHYECKHE SIBIICHHUS B
npupoje, OWOIIOTHYECKOe MICWCTBHE BHIUMOTO, YIBTPa(UOIETOBOTO M PEHTTEHOBCKOTO
U3TYyYCHUH, EeCTECTBEHHBIH pAaJMOAKTUBHBIA (OH, KOCMHYECKHE JY4YH, pPaAHOAKTHBHOE
U3IIydE€HUE MPUPOAHBIX MHUHEPAJIOB, JICHCTBUE pPAJMOAKTUBHBIX W3JIYyYEHUH HaOpraHUu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh NPAKTUUECKYIO 3a/lauy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE
cBoMcTBa (MPU3HAKHN ) GU3HUCCKUX SBICHHM;

ONHUCBHIBATh M3y4YEHHbIC CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3Yys (QHU3NUECKUe
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUU, YCKOPEHUE,
IIEpEMEIICHUE, IYTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUsS, CUIa YIPYTrOCTH, CHJIA TS¥KECTH,
YCKOpEHUe CBOOOJHOIrO MaJeHusi, BEC Tejla, MUMIIYJIbC Teja, UMIYJIbC CHIIbI, MEXaHUYEeCKas
paboTa M MOIIHOCTh, MOTEHIMAJIbHAS 3HEPIUs Tejla, MOJHATOrO HaJl MOBEPXHOCTHIO 3E€MIIH,
NOTEHLIMAIbHASL DHEPIUsl CKATOW NPYKHUHBI, KHHETHUYECKAs HEPIUs, IOJHAs MEXaHW4ecKas
SHEprus, MEepuoJ M 4YacToTa KoJIeOaHWH, NJIMHA BOJIHBL, IPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTh CBE€Ta, IOKa3aTelb MPEJIOMIIEHHUS Cpeibl), NMPH ONUCAHUM MPAaBUIBHO TPAaKTOBATb
(bu3nUecKuil CMBICI UCTHOIb3yEMBIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (U3NUYECKUX BEJUYHUH,
HaX0IUTh (OPMYIIbI, CBS3BIBAIOLINE TaHHYIO (PU3MUECKYI0 BEMUMHY C JIPYTMMH BEIMYMHAMH,
CTPOUTH TpapMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U TMPOLECCHl, MCIONb3ys 3aKOH
COXPAHEHHUs SHEPIuM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHUUI CYNEPIO3UIMN CHJI, TPUHIHUII
oTHOocuTenbHOCTH [anmwies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HWMITYJIbCA, 3aKOHBI
OTPaXEHHUs U IIPEIOMIICHUs CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOrO U MacCOBOIO YHUCEN IIpU
SJIEPHBIX peaKkIusaX, MpU 3TOM JlaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTEeMaTU4YeCKOEe BBIPAKCHHUE;

OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOMCTBAa TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
MIPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPa: BBISBIIATh MPUUMHHO--CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTh pacy€THbIE 3a/1auM (ONUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCHOJIb3YS 3aKOHBI
U (QOpMyIIbl, CBSI3bIBAlOIIME (U3UUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCJIOBUS 3aJauu
3aMMCBIBATh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOIINE WM M30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIE MJSi pEIICHUs, IMPOBOAUTH pacuéThl M OIICHHUBATh
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHSI (PU3MUYECKON BEIMUHHBI,

pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXHO pPEIIUTb HPHU MOMOLIM (U3NYECKUX METOOB,
WCIIOJIb3YSl OINMCAHME MCCIEAOBAHUSA, BBIACIATH INPOBEPAEMOE IPEANOJIOKECHHE, OLEHUBATh



IPaBUIBHOCTh IIOPSIIKA IIPOBEJIEHHS HCCIEAOBaHMS, JAeiaTh BbIBOJABI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

IPOBOJUTH OMBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(u3y4yeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpPAaHEHHs SHEPTHH, 3aBUCUMOCTH IEepHOJa
KOJICOAHUH MPYKUHHOTO MAasiTHUKA OT MAaCChI Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/ABI MaJlbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jloKeHue 0enoro
CBETa B CIEKTP, U3yYEHUE CBOMCTB M300paX€HUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JIH3e, HaOIi0IeHHEe CIUIOIIHBIX U IMHEHYaThIX CIEKTPOB U3JIy4eHMS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000py0BaHUs, OMUCHIBATE X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTh NMPHU HEOOXOTUMOCTH CEPUI0 TPSMBIX HW3MEPEHUH, OMpeAessisl CpeaHee 3HaueHue
U3MepAeMOil BeMUYMHBI ((DOKYCHOE pacCTOSIHHE COOMparomieil JIMH3bI), 000CHOBBIBATH BHIOOP
croco6a n3MepeHus (M3MEpUTEITHHOTO TPHOOopa);

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAaHHEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IIYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HauaJlbHOM
CKOpOCTH, NepHoja KojaeOaHHi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpa)KeHHsI CBeTa OT yrja NaJeHUs M yIiia NpPeIoOMIIEHUS OT yrja MajJeHus): MJIaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOSITEIIHbHO COOMPATh YCTAaHOBKY, (DMKCHPOBATHh PE3YNbTAThl MOTYYCHHOM
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IO
pe3yabpTaTaM HCCIeIOBAHMS,

IIPOBOJIUTh KOCBEHHBIE H3MEPEHHS (U3NIECKUX BEIWYHH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJIHOIO MaJEHUs, KECTKOCTb MPY)KHUHBI,
KO3(QUIMEHT TpeHHUs! CKOJIbXEHMs, MEXaHHW4eckas paboTa M MOIIHOCTh, 4acTOTa M IEpUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MAasTHUKOB, ONTHYECKass cujla coOuparoieit
JMH3BI, PaJMOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOUpPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIeysl MPENI0OKEHHOW HHCTPYKIIUH, BBIYUCIATh 3HAYCHHUE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJYYCHHBIE PE3YyJIbTaThl C YUETOM 3aJaHHOH TOTPEIIHOCTH
U3MEPEHHU;

coOiroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3nu4aTth OCHOBHBIC TPU3HAKKM W3YYEHHBIX (M3WYECKHX MOJENeH: MaTepuanbHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJIO, TOUEUHBIN UCTOYHHUK CBETA, Iy, TOHKAs JIMH3a, IUIaHEeTapHas MOJEb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKkTepu30BaTh NPUHIMIIBI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C
OMoOpoil Ha WX omHMcaHus (B TOM YHUCIE: CIUJAOMETP, JAaTUUKH TOJO0KEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O3XOJIOT, OYKH, IEepUCKoI, (oToammapar, ONTHYECKAE CBETOBOJIBI,
CHEKTPOCKOI, I03UMETp, KaMmepa BuibcoHa), WCIONB3ysl 3HAHUS O CBOWCTBAaX (PU3MUECKUX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCTIONIB30BaTh CXEMBI W CXEMaTHYHBIE PHCYHKH W3yYCHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB W TEXHOJIOTMYECKHUX IIPOLIECCOB TMPH PEUICHHH y4eOHO--
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300paKeHUH B TUIOCKOM 3epKalie U
coOuparoIiei JTHH3E;

NPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(bU3UYEeCKUX 3HAHUN B MIOBCETHEBHOM JKU3HU /I 0OecTieueHnsi 6€30MacHOCTH MPU 0OpaIieHuu ¢



npubopaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAaHEHHs 310pOBbS M COOIIOAEHUS HOPM
HKOJIOTHYECKOTO TIOBEIECHUS B OKPYKAIOILEH CPELE;

OCYILECTBIISATh MOMCK MHPOpMAUU (PU3NYECKOTO conepkanust B MIHTepHETe, caMOCTOSITEIbHO
(dbopMynHpys MOMCKOBBIM 3ampoc, HAXOAWUTh IMYTH OINpPENENICHUsI JOCTOBEPHOCTH IOJIy4YECHHOMH
UH(POPMALIUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN M JIOTIOTHUTEIbHBIX HICTOYHUKOB,;

UCMOJIb30BaTh IIPU BBIIOJHEHUU Y4YEOHBIX 3aJaHUH HAay4yHO--TIONYJSIPHYIO JIUTEPaTypy
(GU3MYecKOro CcojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpPMALMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO CONEp)KaHMs, MyOIMYHO MPEACTABIATh PEe3yJIbTaThl
IIPOCKTHOM WJIM MCCIIEIOBATEIbCKOW JIEATENIBHOCTH, IIPU O3TOM TIPAaMOTHO HCIIOJIb30BATh
W3yYEHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasjena (pU3UKH U COMPOBOXKIATh BHICTYIUICHHE
npe3eHTanuen ¢ yuéToM ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.
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7 KJIACC

KounvecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kourpoubnbie IIpakrnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl
Pa3znen 1.@0u3uka u e€ poJib B NO3HAHNM OKPY:KAIOLIEro MUpPa
bu6mmorexa [IOK
1.1 ) - 2 0 0
vISHKa T HayKa o HpHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 0 0
VISHTICCICHE DAL https://m.edsoo.ru/7f416194
bu6 OK
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 2 0 1 h:'[IpSJ,I:I;I/(r)T:ZKdZCI;L.ru 17§416194
Hroro mo pazueny 6
Pa3nes 2.1lepBoHayanbHble CBeJleHUS O CTPOCHMH BellecTBa
bu6mmorexa [IOK
2.1 C 1 0 1
TPOCHIE BeMliectna https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 0 1 bubnuotexa [JOK
' BeIIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 1 1 hgp?;/(:;:;asi.ru 17§416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHue M B3aumMo/ieiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3 0 1
CAMIICCOT ABIDICHHC https://m.edsoo0.ru/7f416194
bu6 OK
3.2 WNuepuus, Macca, IIOTHOCTh 4 0 1 nommorexa Ll

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4./laBiieHne TBEPABIX TeJI, (KUAKOCTEN U ra3o
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 1 bu6mmoreka [IOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapierine xuakocth > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe faieHHe 6 ! https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3zgen 5.Pabora u MOIIIHOCTH. JHEPIHsl
bu6nmoreka [JOK
51 Pabora u momtsocTs 3 ! https://m.edso00.ru/7f416194
bu6nmoreka [JOK
52 Hpoctbie MexamH3ME! S ! https://m.edso00.ru/7f416194
bu6nmoreka [JOK
. M 4
53 CXAHITICCKA SHEPTI 0 https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 15



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KounvecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Kourpoubnbie IIpakrnuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3nen 1.TenjioBble siBJIeHUSA
bu6mmoreka [IOK
1.1 i 7
CTpoetiite i CBOCTBa belllecTBa 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIUIOBBIC HPOHECet > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DINIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' VX B3aMOJIeicTBHE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i 7 2 1 7
OCTOAMHBI SICKTPHHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4 0 0
UICKTPOMArHHTHAS HHAYKLH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KounvecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourpoubnbie IIpakrnuyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1.Mexanuveckue siBJeHUsI
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE TE https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4veckue KoJjed0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 0 3
CATITCCIIE KOTChaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CATITICCIHE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3.9/eKTpOMarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE 1 6 0 5 bubnuoteka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro 1o pasneny 6
Paznen 4.CBeToBbI€ SIBJICHHSI
bu6 OK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 0 2 morotexa I

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

bubnuorexa [JOK
4.2 JIuH3bl U onTHYeCcKUE TIPUOOPHI 6 3 https://m.e dsg).ru 175412486
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.e dsg).ru 175412486
Wroro no pazueny 15
Pa3zgen 5.KBanToBbIe IBJICHUSA
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 ﬁggg?lxziiérﬁ/? f41a426
5.2 Crpoenue aToMHOro siapa 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepHle peakiun ! L https://m.edsg).ru/?f41a4a6
Htoro no paznemny 17
Paspnen 6.I1oBTOpHUTEIHLHO-00001IIa0IIHIT MOAY.Ib
6.1 [ToBTOpeHue u 06001IeHUE COAepKAHUS 9 5 bubnmnoreka [JOK
Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

Jdata npoBenenust

Ne
Tema ypoka
n/n Bcero uyacos | Ilo muiany Io gakry

®duzrka — Hayka 0 Ipupojie. SIBIeHus mpuposl
OuznyecKue sIBICHUS
OuznyecKue BEJIMYUHBI U X U3MEPEHHE

4 Ypok-uccienoBanue "M3mepeHune TeMieparypbl Ipyu MOMOIITN 1
KUJKOCTHOTO TEPMOMETpA U JaTYMKa TeMIieparypbl”

5 MeTtonbl HaydHOTO Mo3HaHUS. Onucanue PU3NIECKUX SIBICHUI 1
C TIOMOIIIBIO MOJIenei
Ypok-uccienoBanue "IIpoBepka runoTesbl: 1aabHOCTh TOIETA

6 [IapuKa, MyIeHHOTO0 TOPU30HTAIILHO, TeM OO0JIbIle, 4eM OoJIblie 1
BBICOTA ITycKa"

7 Ctpoenue BemiecTBa. ONBITHI, TOKA3BIBAIOLINE TUCKPETHOE 1
CTPOCHHUE BEIIEeCTBA

8 JIBMKCHHE YaCTHII BENIECTBA 1

9 Ypok-uccienoBanue «ONbITH MO HAOIIOJEHUIO TETIJIOBOTO 1
pacIIpeHUs Ta30B)

10 ArperaTHble COCTOSIHMSI BELLIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOoABL. O000IIEHHE IO 1
pasneny «llepBoHavyasibHBIE CBEJIEHUS O CTPOSHUU BEILIECTBAY

12 Mexanuyeckoe IBHXeHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE 1
JIBUKCHHE

13 CkopocTb. EquHHAIIBI CKOpOCTH

14 Pacuer nmytu 1 BpeMeHU IBUKEHUS

15 Nuepuusi. Macca — Mepa HHEPTHOCTH TeJ




IInoTHOCTE BCIIIECTBA. Pacuer maccel M 00BbEMA TENA IO €0

16
IJIOTHOCTH

17 JlaGopaTtopHas padota «OrnpeaeseHne MmI0THOCTH TBEPIOTO
Tena»

18 Pentenue 3amaud o teMe "IlmoTHOCTE BeniecTna"

19 Cuna Kak xapakTepucThKa B3aumoaeictaus ten. Cuia
ynpyroctu. 3akoH ['yka

20 JlaboparopHas pabota «3ydueHne 3aBUCUMOCTH PacTsHKEHUS
(medopmarivn) NpyKUHBI OT TPUTIOKEHHON CHITBD

21 [[“IBnenue TsarorenHus. Cuia TSKeCcTH

99 CBsi3b MEX1y CHIIOHN TSKECTH U Maccoil Tena. Bec Tena.
Pemenue 3amau no teme "Cuna tsoxectu"

93 Cuna TspKeCcTH Ha Ipyrux Iuianerax. Gusndyeckue
XapaKTEePUCTUKHU TIJIAHET

24 N3mepenue cun. Junamomerp

25 Bec tena. HeBecomocTh

26 CnoxxeHue AByX CUJI, HAIPABJIEHHBIX 110 OJHON MPSMOil.
PaBHOzelicTBYIOIIAsA CHIT

27 Pemenne 3anau no reme "PaBHonelicTByromas cui'

28 Cuia TpeHus u e€ BuAbl. TpeHue B IPUPOIE U TEXHUKE
JlaboparopHas paboTa «3ydueHrne 3aBUCUMOCTH CUJTbI TPEHHUS

29 CKOJIBJKEHUS OT CHJIBI JaBIICHUS U XapakTepa
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3a1a4 Ha onpe/ieIcHUe PaBHOICHCTBYIOIEH CHITBI

31 Pemenue 3amau mo Temam: «Bec Tenay, «I'padudeckoe
n3o0paxkerue cmny, «Cuibl», «PaBHOIEHCTBYIOMIAS CHIT»

32 KonTponbhast pabota no temam: «MexaHUYeCKOe TBUKEHHUE,




«Macca, mmoTHOCTHY, «Bec Tenay, «I'paduyeckoe
n3o0pakeHue crn, «CHITb»

33 Hasnenune. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS J1aBJICHUS 1

34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHUS T'a3a OT 00bEMa, 1
TEMIIepPaTyphI

35 [Tepenaua naBieHust TBEPABIME TEIAMU, KUJKOCTSIMH U Ta3aMHU. 1
3akoH Ilackans

36 JlaBrieHue B )KHIKOCTHU U ra3e, BRI3BAHHOE JICHCTBUEM CHIIBI 1
TSKECTH

37 Pemenue 3amay no Teme «JlaBieHue B )KUIKOCTH U ra3e. 3aKoH 1
[Tackans»

38 CooOmraronuecs cocysl 1

39 [MuapaBnuyeckuii mpecc 1

40 Manometpsl. [TopirHeBO# KUIKOCTHBIN HACOC 1

41 ATMmocdepa 3eMiH U IPUYKHBI €€ CYIeCTBOBAaHUS 1

42 Bec Boznyxa. ATmocepHoe gaBieHue 1

43 N3mepenue armochepHoro nasienus. Onsit Toppudernn 1

44 3aBUCUMOCTh aTMOC(EPHOTO 1aBIEHUS OT BBICOTHI HAJ| 1
YPOBHEM MOpsI

45 bapomerp-anepoua. ATMocdepHoe AaBiIeHHE Ha pa3IMYHbIX 1
BBICOTaX

46 Pemenue 3amay o teme " AtmocdepHoe gaBienue" 1

47 JleiicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. 1
ApxumenoBa cuiia

48 JlaGoparopHas pabota «OnpeseneHre BITAIKUBAIOLIEH CUITBI, 1
JecTBYIOIIEH Ha TeNo, HOrPY>KEHHOE B KUAKOCTh

49 JlaGopatopHas pabota 1o Teme «lccnenoBanue 3aBUCUMOCTH 1




BE€cCa T€Jia B BOJEC OT 00BéMa HOI‘py>K€HHOI71 B X KNJKOCTDb 4aCTHU
TCIIa»

50 [1naBanue Ten
JlaGopaTtopHnas padora "KoHcTpynpoBaHue apeoMeTpa Uin

51 KOHCTPYHPOBAHUE JIOJIKH U ONpeiesieHue eé
rpy3onoabéMHoOCTH"
Pemenue 3anau no temam: «IlnaBanue cynos.

52 BosnyxomiaBanuey, «JlaBieHne TBEpIbIX Tell, )KUIKOCTEH U
ra3oB»

53 KonTtponpHast pabora o Teme «JlaBieHue TBEpIbIX TeT,
JKHJAKOCTEN U Ta30B)

54 Mexanunueckasi pabota

55 MormtHocts. EquHUIIBEI MOLITHOCTH

56 Ypok-uccienoBanue "Pacyér MOIHOCTH, pa3BUBAEMOI1 IpU
noxbEME 10 JiecTHULE"

57 [Ipoctsie Mexann3mel. Peryar. PaBHOBecHe cril Ha pelyare

58 Prruaru B TexHuke, ObITy U nipupojie. JlaboparopHas pabota
«HccnenoBanue ycIIOBUI PaBHOBECHS PhIUAra

59 Pemrenne 3anad no reme «Yca0BUSA PABHOBECHUS pblUara

60 Koadpdunuent nonesnoro neiictus mexanusma. JlaboparopHas
pabora «M3mepenne KII/] HakTOHHOM MIIOCKOCTHY

61 Pemenne 3agau mo reme "Pabota, momuOCTH, KITJI"

62 Mexanudeckas sHeprusi. Kuaetndeckas ¥ moTeHIIMAIbHAS
SHEPTHsI

63 3aKOH COXpaHEHUsI MEXaHHUECKOW DHEPTUU

64 VYPOK-3KCIIEpUMEHT 110 TeMe "DKCIepUMEHTAITBHOE

OnpeAesieHue N3MEHEHUSI KHHETUYECKON U TOTEHIHAIBbHOMN




OHCPI'uM IIpH CKaTbIBaHUM TEJIa 110 HaKJIOHHOM INIOCKOCTH"

65 KoHnTtponbnas padora mo teme «PaboTa 1 MOIIHOCTb. DHEPTHUs»

66 PesepBHbIil ypok. PaboTa ¢ Tekctamu o Teme "MexaHudeckoe
nBmxenue"

67 PesepBHbIii ypok. PaboTa ¢ Tekcramu o teme "JlaBiieHue
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

68 PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme "Pabora.

MoriHocTh. DHeprus"




Neo [ara npoBenenus
Tema ypoka
n/n Bcero uacos Ilo miany Io gakry

1 OcHOBHbIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUHU U UX 1
OTIBITHBIE TIOJITBEPKICHUS

2 Macca u pazMep aTOMOB U MOJICKYJI 1

3 Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUIMA 1
BelIeCTBa
OObscHeHre CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOT0

4 COCTOSIHMI1 BEIlleCTBA HA OCHOBE MOJIOKEHHUIN MOJIEKYIISIPHO- 1
KMHETUYECKOU TEOPUHU

5 Kpucrannmaeckue u amophHbIC Tena 1
CMauynBaHue U KaMWUIAPHOCTH. [I0BEpXHOCTHOE HATSHKEHUE
TennoBoe pacuiupeHue u cxarue

3 Temnepatypa. CBsi3b TEMIIEPATYpPhI CO CKOPOCTHIO TETIOBOTO 1
JIBUKCHHS YACTHI]

9 Buytpennss sneprus. CriocoObl U3BMEHEHUsl BHYTPEHHEH dHeprun

10 Bunsl Tennonepenaun

1 Ypok-koHpepenmus "TIpakTruueckoe UCOIb30BaHUE TEIIIOBBIX 1
CBOMCTB BEILIECTB M MAaTEPUAJIOB B LEJISIX IHEProcOepexeHus "

12 KonuuectBo TemnoTel. Y aenbHas TEIIOEMKOCTD 1

13 YpaBHeH#He TeroBoro 6ananca. TemiooOMeH U TemIoBoe 1
paBHOBECHE

14 Jlaboparopnas padota "VccnenoBaHue sBICHUS TEIUNIO0OOMEHA pU 1
CMENIMBAHUU XOJIOJHOU U Topsueit BOAbI"

15 Pacyer konmdecTBa TEIUIOTHI, HEOOXOMMOTO JUISI HATPEBAHUS TeJa 1




" BBIACTIAEMOI'O UM IIPH OXJIAXKACHUN

JlaGopaTopHas pabota "OnpeneneHue yaeIbHON TEMI0EMKOCTH

16 |
BelIeCTBa

17 DHeprus TOIIMBA. Y IeibHasl TEeII0Ta CrOPaHUs

18 [1naBneHue u OTBEpAEBAHHNE KPUCTAITMUYECKHUX Tell. Y IeJbHas
TEeII0Ta TUIaBJICHUS

19 JlabopaTopHas pabota "OnpeneneHre yaeabHON TEIIOThI
mJIaBjieHus apaa"

20 [TapooGpa3oBanue u KoHaeHcalus. Mcrapenue

21 Kunenue. Y nenpHas Temnora napooOpa3oBaHus U KOHICHCAITUH.
3aBUCUMOCTh TeMIIepaTypbl KUMEHUS OT aTMOC(HEPHOTO AaBICHUS

99 Brnaxnocts Bo3ayxa. Jlaboparopuas padota "Onpenenenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXxa"

23 Pemenue 3a1a4 Ha onpeseNieHne BIaKHOCTH BO3TyXa

24 [TpunHnmnIB! paboTh! TemnoBbIX nBurateneil. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUS

o5 KIII renmoBoro asuratens. TenaoBble JBUTATENH U 3alIUTa
OKpY’Karolel cpeibl

26 3aKOH COXpaHEHUs U MPEBPAILICHHS SHEPTUHU B TEIJIOBBIX
rpoiieccax

97 [ToaroroBka Kk KOHTpOJILHOU padoTe 1o Teme "TenoBbie IBICHMUS.
N3menenune arperaTHbIX COCTOSIHUI BerecTa'

28 KonTponbhas padota no teme "Tennossie siBneHus. M3menenue
arperatHbIX COCTOSIHUM BemecTna'

29 DnexTpu3anys Tell. J[Ba poja dJIeKTPHUSCKUX 3apsIOB

30 VYpok-uccienoBanue "IaeKTpU3anus TeJa UHAYKIUEH U IPU

COTMPUKOCHOBEHHUH"




31

B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

BHGKTpI/I‘IeCKOC I10JIC. HaHpﬂ)KCHHOCTB OJICKTPHUYECCKOI'O IT0JIA.

32 [TpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MOJeH

33 Hocurenu snexTpuueckux 3apsiioB. DJIeMeHTapHbIN 3apsij.
Ctpoenue atoma

34 [TpoBOAHMKY M TUANIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsna

35 Pemenue 3a1a4 Ha MPUMEHEHHUE CBOICTB 3JEKTPUUECKUX 3aPsiI0B

36 DNEeKTPUUECKUN TOK, YCIOBUS €ro CylecTBoBanus. VcTouHuKH
ANEKTPUYECKOTO TOKa

37 JIefCTBUS SIEKTPUIECKOTO TOKA

38 VYpok-uccnenoanue "JleiicTBUE ANEKTPUYECKOTO MOJIS HA
MPOBOJHUKHU U JUAJIEKTPUKH"

39 DNEeKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX U Ta3ax

40 OnexTpuuecKkas Lenb U €€ COCTaBHbIE YaCTU

41 Cuna Toka. JlaboparopHas pabota "V3mMepeHue u peryiupoBaHue
CuJIbI TOKa"

42 Onextpuyeckoe HanpsbkeHue. BoabTMerp. JlaboparopHas pabota
"N3mepeHue U peryJupoBaHye HalpsHKeHns "

43 ConpoTHuBiieHHE TPOBOAHUKA. Y IEIIBHOE COIIPOTUBIICHHE
BelIeCTBa
JlaGopaTopnas pabora "3aBUCUMOCTB IEKTPUIECKOTO

44 COIIPOTHUBIIEHUS IPOBOIHUKA OT €T0 JUIMHBI, IO
ITONIEPEYHOI0 CEYEHUs U MaTepuana"

45 3aBUCUMOCTh CHJIbI TOKA OT HamlpspkeHus. 3akoH Oma /715 yyacTka
Lenu

46 JlabopaTtopHas pabota "lccnenoBanne 3aBUCUMOCTH CHIIBI TOKA,




UYIIEro Yepe3 pe3ucTop, OT CONPOTUBIICHUS PE3UCTOpa U
HanpsHKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U HapaieIbHOE COCTUHEHUS TPOBOIHUKOB
JlaGopaTtopHas pabota "IIpoBepka nmpaBuiIa CI0KEHHUS

48 HaMpsLKEHUH IPpU MOCIeA0BAaTEIbHOM COETMHEHUH JIBYX
pe3uctopon”

49 JlabopaTtopHas pabota "[IpoBepka nmpaBuiia Jyisi CHIIBI TOKa TIPH
napajyuieIbHOM COAMHEHUU PE3UCTOPOB"

50 Pemenue 3anay Ha npuMeHeHune 3akona OMa st pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

51 PaGota u MoiHOCTh A5eKkTprudeckoro Toka. 3akoH Jxoymns-JIenna

59 Jlaboparopnas padota "Onpenenenue paboThl U MOLUTHOCTH
AIEKTPUYECKOTO ToKa"

53 DNEeKTpUYECKUE IETH 1 MOTPEOUTENN SICKTPUIECKON SHEPTHH B
obITy. KopoTkoe 3aMbIkaHue
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEeKTpUIeCKue

54 3apsibl. 3apsHKEHHBIC Tella U uX B3auMojieicTBus. [locTosTHHBII
AIEKTPUIECKUN TOK"
KonTponbHast padota no teme "iaeKTpUyecKue 3apsiibl.

55 3apspKeHHBIC Tela U UX B3auMoIeCcTBUs. [loCTOSHHBINM
AIEKTPUYECKUN TOK"

56 IlocTosTHHBIC MAarHUTEL, HX B3aMMOJICHCTBHE

57 VYpok-uccnenosanue "M3ydeHue nosien mocTOSTHHBIX MarHuTOB"

58 MaruutHoe 11ojie. MarHuTHOE I10J1€ 3eMIIM U €T0 3HaUueHUe JUIA
YKU3HM Ha 3eme

59 OmneIT OpcTena. MarHuTHOE 1oJie IEKTPUUECKOro ToKa

MarauTHoe I10JIe KaTyHIIKu ¢ TOKOM




[IpumeHeHue MeKTpOMaruuToB B TexHuke. JlabopaTopHas pabora

60 "N3y4yeHue neicTBUS MAarHUTHOTO MOJIs HAa MPOBOJHUK C TOKOM"
DneKTpoABUTaTellb IOCTOSIHHOTO TOKa. Mcnonb3oBanue

61 3JEKTPOJIBUraTeaeil B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabGopaTtopHas pabota "KoHcTpynpoBaHue U U3ydeHUE pabOThI
aieKTpoaBUrarens"

62 OmnpiTel Dapanes. 3aKOH AEKTpOMarHuTHOW nHAyKuu. [TpaBuiio
Jlenna
OnexrporerepaTop. CriocoObl MOTYICHHS dTCKTPHUSCKON

63 SHEPTUU. DIIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPrUu

64 [loaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "INEKTpUUECKUE U
MarHuTHBIC sIBJICHUS"

65 KonTponbHas padota no Teme "IIeKTpUUeCKUe U MarHUTHBIE
SIBJICHUS "

66 PesepsHblit ypok. Pabora ¢ Tekctamu o reme "Temnnossie
SIBJICHUS "

67 PesepBHblit ypok. Pabora ¢ Tekcramu o teme "IlocTostHHBIN
ANEKTPUYECKUNA TOK"

68 PezepHblit ypok. Pabota ¢ Tekctamu 1o Teme "MarautHele

SABJICHUS"




Ne JarTa npoBenenust
Tema ypoka
n/n Bcero IToaroroBka K Ilo niany IIo dpakTty
4acoB ord
3HAKOMCTBO C
1 Mexanuyeckoe ABUXeHUE. MarepranbHas TOUKa 1 .
nemosepmueint OI'D
5 Cucrema orcueta. OTHOCUTENIBHOCTh MEXaHUYECKOTO 1
JBUKECHUS
PaBHomepHOE
IIPSIMOJIMHEMHOE
. JBIKEHUE
3 PaBHOMEpPHOE IPAMOIIMHEWMHOE JBUKEHUE 1 .
OTKpBITHIN OaHK
3ananui OI'D
3aganue 1 u 3
4 HepaBHomepHoe npsimonuneiinoe apmxeHue. Cpentss u 1
MTHOBEHHAsi CKOPOCTh
Yckopenue
. OTKpBITHIHN OaHK
5 [IpsiMonnHEITHOE paBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 1 .
3aga"nu OI'D
3aganuel s
6 CKopocCTh MPSMOJIMHENHOTO PABHOYCKOPEHHOTO JIBH>KECHHUS. 1
I'padux ckopocTu
7 JlaboparopHas pabota "Onpenenenrue yCKOpeHHs Tea mpu 1
PaBHOYCKOPEHHOM JIBM>KEHUH 11O HAKJIOHHOM MJIOCKOCTH"
CBobonHOE
MajieHnue Tel
8 Co0OoxHoe maaenue ten. Onertel [anunes 1

OTKpBITHIN OaHK
sagaguii OI'D




3aganue 16

PaBHOMepHOE BUXKEHUE 110 OKpYXHOCTH. [lepron u

o yactoTa oOpauieHus. JIuneitHas u yriosas CKOpoCTU
PaBHoMepHOE
JBUKEHHE Teja 10
10 LleHTpOCTpEeMHUTEILHOE YCKOPEHHE OprmH?CTH
OTKpBITHII OaHK
3ananuit OI'D
3ananusi24
11 [Iepssbiii 3ak0oH HproToHa. BekTop cuibl
12 Bropoii 3akoH HeroTona. PaBHoelcTByromas cuiia
3axonbl HeroToHa
13 Tpertunii 3akon Herotona. Cynepno3unus Cui OTKPHTBUIH ati
3ananuit OI'D
3amanus 13 u 15
14 Pemenne 3ana4 Ha npumMeHeHne 3aKk0HOB HproTOHA
Cuna ynpyroctu
15 Cuna ynpyroctu. 3akoH ['yka OTKPHTBVIH aiik
3aganu OI'D
3aganusg 15 1 18
16 Pemienue 3ama4 no reme «Cuna yrnpyroctu»
17 JlaGopatopHas pabota «OnpeeneHne sKecTKOCTH
IPYKUHBDY
JBr>keHue ena noxg
JIEWCTBUEM CHUJIBI
18 Cuna tpeHus YIPYTOCTH

OTKpBITHIN OaHK
sagaguii OI'D




3aganue 23

19 Pemenue 3amau mo reme «Cuia TpeHUS»
20 JlaGopaTtopHas pabota "Onpenenenue ko3 duirenrta
TPEHHUS CKOJIbKEHUS"
21 Pentenue 3amaud mo treMe "3axonsl HeroTona. Cuma
ynpyroctu. Cuna tpeHus"
Cuia TSDKeCTH U
3aKOH BCEMHUPHOTO
99 Cwita TSDKECTH Y 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHUE TATOTEHUS
CBOOOTHOTO TIA/ICHUS OTKpBITHII OaHK
3aganui OI'D
3ajanusa 16
Ypok-koHpepenmus "JIBUKCHHE TET BOKPYT
23 rpaBuTanmoHHOro eHTpa (ConHedHas cucrema).
T"anaktuxn"
3aKOH BCEMUPHOIO
Pemenue 3amau o teme "Cuiia TSKECTH U 3aKOH THFOTeIVMH
24 BCEMHUPHOI'O TATOTEHUS" OTKPHTLVIH OanK
3aga"nu OI'D
samanug 7 u 10
o5 IlepBas kocMuueckas ckopocTs. HeBecomocTs u
neperpys3Ku
PaBHOBecue
PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO TBEPI0E MaTepuaIbHOU
26 Teno. PaBHOBecHe TBEPIOTO Tella ¢ 3aKPETUIEHHON OChIO TOYKH OTKPBITHII
BpaIeHus Oauk 3amaguii OI'D
3aganue 16 u 18
27 MowmeHnT cuisl. LeHTp TsKECTH




28

Pemenue 3amad no reme "MomeHT cuibl. LlenTp TsxecT'

Mexanuyeckoe
JBUKCHHE
29 [ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME BszaumopeiictBue
"MexaHndeckoe aBrkenue. Bzanmonaeiictsue ten" tesl OTKPBITHIN
0ank 3amganuii OI'D
3amanue 15 u 16
30 KonTtponbHast pabora o Teme "MexaHu4ecKkoe JBHKECHUE.
B3aumopeiictBue ten"
HNmnynsc Tena
HNmnynsc cunsl
Nmnynbe Tena. UMnynbsc cuiibl. 3aKOH COXpaHEHUS .
31 v . OTKpBITHIN OaHK
UMITyJbCca. YIIPYroe U HEYIpyroe B3auMOICCTBHE sananmii O
3aganue 18
32 Pewenue 3agau no reme "3akoH COXpaHEHUs UMITyJIbca"
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TeXHUKe"
Mexanunyeckas
paboTa 1 MOIIHOCTh
34 Mexanuueckasi paboTa 1 MOLUTHOCTb OTKpBITHIHN OaHK
s3agaguii OI'D
3agadus 15 u 13
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS
JlaGopaTtopHnast pabota «Ornpeaenenne padoThl CHIIBI TPEHUS
36 MIPU PaBHOMEPHOM JBMIKEHUH TeJja M0 TOPU30HTATBHOMN
MTOBEPXHOCTH»
37 Cas3b sHepruu u padoTsl. [loTeHunanbHas sHeprus JHeprits

OTKpBITHIN OaHK




saganu OI'D

3amanug 15
38 Kunernueckas sueprus. TeopeMa 0 KHHETUUECKON YHEPTUU
3aKOH COXpaHEeHUS
SHEPTUU B
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE MexaHI:IKe
OTKpBITHII OaHK
3ananuit OI'D
3ananus 13 u 18
40 JlabGopaTtopHas pabota «M3y4ueHue 3akoHa COXpaHCHUS
SHEPrUN»
41 KonebarenpHoe NBUKEHUE U €T0 XapaKTEPUCTUKU
KonebarensHoe
JIBUYKEHUE U €TI0
42 3aryxaromue kKonebanus. BeiHyX1eHHbIE KoJeOaHMsl. XapaKTepUCTUKU
Pesonanc OTKpBITHIHN OaHK
3agaHu OI'D
3aganue 8 u 10
43 MareMaTHuecKuil U NPy KUHHBIM MasATHUKH
44 VYpok-uccnenoBanue «3aBUCUMOCTb IIepuo/ia KojaeOaHHii oT
YKECTKOCTHU MPYKUHBI U MAacChI Tpy3a»
Mexanunyeckas
sHeprust OTKPHITHIN
45 [IpeBpaiieHue sHEPTUn MPU MEXAaHHUECKUX KOJICOAHMSIX .
Oauk 3amanuii OI'D
3agangue 18 m 12
46 JlaGopaTtopHnast pabota «OrnpeaesieHne 4acTOThl U IepHoia
KoJie0aHUM MPY>KUHHOTO MAasITHUKA
47 JlaGopaTtopHnast pabota «[IpoBepka HE3aBUCUMOCTH TIEpUOA




KoJIEOaHMH rpysa, IOABCUICHHOI'O K HUTH, OT MAaCChI I'py3a»

MexaHnueckue
BOJIHBI M X
48 Mexanudeckre BOaHbL. CBOMCTBA MEXaHUYECKUX BOJIH. CBOMCTBA
[IponosibHBIE M TONIEPEYHBIE BOJIHBI OTKpBITHIN OaHK
3ananui OI'D
3ananus 23 16
49 Ypok-kordeperuus "MexaHU4ecKrue BOJTHBI B TBEPIOM
tene. CelicMu4yeckue BOJIHBI"
3BYK U €ro
XapaKTEePUCTUKU
50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa OTKpBITHIN OaHK
3aganu OI'D
3aganue 16 u 13
51 Ypok-uccienoBanue "HabitoneHne 3aBUCUMOCTH BBICOTHI
3ByKa OT YacTOThI"
3BYK U €r0
XapaKTEPUCTUKU
52 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUUYECKUN PE30HAHC OTKpBITHIN OaHK
s3agaguii OI'D
3agadus 16 u 18
53 VYpok-koHpepennus "YnbpTpazByk U HHPPa3BYK B PUPOJIE
1 TeXHHKE"
3aKoHBI
COXpaHEHUS
54 [TonroroBka Kk KOHTPOJIBHOU padoTe Mo TeMe "3aKOHBI MexaHnueckue

COXpPaHCHUA. MexaHnueckue KoueOaHus 1 BOJIHbBI"

KoJie0aHUs U BOJHBI
OTKpBITHIHN OaHK
3aganu OI'D




samanudg 13 u 19

KoHnTtposbHast pabota 1o Teme "3aKoHbI COXpaHEHUSI.

55
MexaHnndeckue KojeOaHus U BOJIHEI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMArHUTHBIE BOJHBI
DNIeKTpOMarHUTHBIC
57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH BOIHRT OTKP“B TTRIH
Oauk 3amanuii OI'D
3amanud 15 u 18
VYpok-koHpepennus "lkana 37eKTPOMarHUTHBIX BOJIH.
58 Hcnonp3oBanue 37€KTPOMAarHUTHBIX BOJIH JIJIS COTOBOM
cBs3u"
VYpok-uccnenoBanue "M3yueHue cBONCTB
59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0O MOOUIIBHOTO
tenedona"
OcHoBHBIE
XapaKTePUCTUKU
60 Pemenue 3a1au Ha onpeeneHne YacTOThl U ITUHBI AMEKTPOMArHUTHBIX
AIEKTPOMArHUTHOM BOJTHBI BOJIH OTKPBITHIH
0ank 3amanuii OI'D
3agaHus 21 u 18
61 DneKTpoMarHuTHas npupoja csera. CKOpocTh CBeTa.
BonHoBbIe cBOMCTBA CBETa
62 Ucrounuku cBera. [IpssMonnHeiiHOe paclipocTpaHeHHE
cBeta. 3atmenus Conuua u JIyHbt
3aK0HEBI
63 3aKoH oTpakeHus cBeTa. 3epkana. Pemenue 3amayd Ha MIPETIOMIICHUS U

MMPUMCHCHHUEC 3aKOHA OTPAKCHUA CBCTA

OTpa)keHHUs CBETa
OTKpBITHIN OaHK




saganu OI'D
samanudg 13 u 17

64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETa
[TonHOE BHYTpEHHEE OTpaskeHHe cBeTa. Vcnonp3oBanue
65 MTOJTHOTO BHYTPEHHETO OTPAKCHUSI B
ONTUYECKUXCBETOBOJIAX
3aKOHBI
JIaboparopnas pabora "Hccenenopanue 3aBUCMMOCTH yIiia VIPETIOMIIEHIE 1
66 NPEJIOMIJICHUS] CBETOBOT'O JIyda OT YIJia IMaJeHHus Ha TPaHUIle OTpa)KeHmf epera
R — OTKpI)ITIiII/I OaHK
3ananui OI'D
3ananus 13 u 17
Ypok-koH(pepenus "Vcnoib30BaHNE TTOTHOTO
67 BHYTPECHHETO OTPaXCHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTHyeckas cuia JIMH3bI
69 [TocTpoenne n300pakeHUi B JIMH3AX
70 JlabopaTtopHas pabota "Onpenenenue HoOKyCHOTO
paccTosIHUS M ONTUYECKON CHJIBI COOMpAOIIEel JTUH3bI"
71 VYpok-koHpepenuus "OnTuueckue JMH30BbIe MPHUOOPHI"
72 I'na3 xak ontuyeckas cucrema. 3peHue
73 Ypoxk-koupepennus "Jlepextsl 3penus. Kak coxpanuts
3penue"
74 Paznoxenue 6enoro csera B criektp. OnbiTel HeloTOHA.
CrnoxeHue CeKTpaJIbHBIX 1IBETOB. Jlucnepcus cBera
JlaGopatopHast pabota "OnbITH O PA3I0KEHHIO OEI0r0
75 CBETa B CIEKTP M BOCHPUATHIO 1IBETA MPEJAMETOB MPH UX

HaOJII0IeHNH uepe3 1IBETOBbIe (hUIbTPHI"




VYpoxk-npaktukym "BosiHOBBIE CBOICTBA CBETA: AUCIIEPCHS,

76 1
uHTepdepeHIus u qudpaxuus”

77 OmneiTer Pe3epdopa u mianeTapHasi MoJIeb aToOMa

78 [Toctynatel bopa. Monens aroma bopa

79 Hcnyckanue u norjiomnieHre cBera atoMoM. KBaHTHI. 1
JIuneityaTeie CIEKTPbI

80 Ypok-nipaktukym "HabnrogeHue cieKTpoB HCycKaHus" 1

81 PagyoakTuBHOCTE 1 €€ BUIBI 1

82 Crpoenue atomHoro siapa. Hykinonnas mozens 1

83 PannoaktuBHBIC MpeBparieHus. F30Tomns 1

84 Pemenue 3anau no teme: "PaguoakTuBHble peBpalieHus” 1

85 [Tepuon monmypacmana 1

86 Ypok-koH(pepennus "PagnoakTuBHBIC U3TYyICHHS B 1
MpUpoje, MEAUIIMHE, TEXHUKE"

87 SnepHbie peakuu. 3aKOHBI COXPAHECHUS 3apsA0BOTO U 1
MacCOBOT'O YHCET

88 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU

89 Pemenue 3amaq o teme "SnepHsie peakuun'

90 Peaknuu cunTe3a u neneHus siiep. IcTOUHUKH SHEpTUu 1
ConHua u 3B€37

01 Ypok-koHpepennus "Anepuas suepretuka. JlencTeus 1
paZOaKTUBHBIX U3NTyYEHUH HA KUBbIE OPTaHU3MBI"
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe

92 "DJIeKTPOMAarHUTHOE MOJIe. DNEKTPOMATHUTHBIE BOJIHBI. 1
KBanTtoBeble siBneHus"

93 KonTtponbHas pabota no teme "DneKTpOMarHuTHOE T0JIE. 1

DNeKTpOMarHuTHbIe BOJHBI. KBaHTOBBIE siBieHUS"




[ToBTOpenue, 0600meHne. JlTaboparopHbie pabOTHI IO KypCy

94 n A n
BiaumopeiictBue ten

95 [ToBTOpeHme, 0600IIeHNE. Perenne pacyeTHbIX 1
Ka4yeCTBEHHBIX 3a7a4 no Teme "TernoBsie mpouecch”
[ToBTOpeHue, 0600IIeHUE. Pernenne pacyeTHhIX 1

96 KadecTBeHHBIX 3a1a4 o TeMe "KIIJI TermmoBsix
nBuraresei”

97 [ToBTOpenue, 06061eHue. Pemenne pacueTHBIX U
KauecTBeHHbIX 3a1a4 o teme "KII/] anexkrpoycranoBok”

08 [ToBTOpenue, 06061meHne. JlaboparopHbie pabOTHI IO KypCy
"CBeToBBbIC sIBICHUS"

99 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

100 [ToBTrOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme
"Konebanus 1 BOJTHBI"

101 [ToBTOpenue, 06061meHne. Pabota ¢ Tekctamu o Teme
"CBeToBBIC sIBJICHUS"

102 [ToBTOpenue, 06061meHne. Pabota ¢ Tekctamu o Teme

"KBanToBas u siiepHas puzuka"




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
» ®uswnka, 7 knacce/ [lepoimkun A.B., OOIecCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3marenpcTBO «IK3aMEH)
» dusuka, 8 xknacc/ [epwimkua A.B., O01mecTBo ¢ OorpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oobmectBo «M3narenscTBo «IIpocBenenner
» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkimonepHoe odmiectBo «M3aatenberBo «IIpocBenieHuney

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

7 KIIACC

1.Pabouas mporpamma.

2. ITporpammMbl ocHOBHOTO 0011er0 00pa3oBanus. Pusuka. 7 — 9 kiacchbl
(aBropsl:A.B.Ilepoitikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUM C BEIOPAHHBIM Y4EOHUKOM:

4. IMepeimkua A.B. @usnka. 7 kiacc. YueOHUK i1 00111e00pa30BaTEbHBIX YIPEKICHUN
M.:Ipoda. 2011

5. Jlykammk B.U. CoopHuUK BoripocoB u 3aaad 1o ¢usuke. 7-9 ki. — M.: [Ipocsemienue, 2010.
—192c.

8 KJIIACC

1. Pabouas nporpamma. duzuka. 7 — 9xnaccel: yueOHO-METOAMUECKOTO OcoOus
/coct.TuxonoBaE.H. — 2-e u3a.,crepeorun. —-M.: [Ipota,2013. — 398,(2)

2. ITporpammMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchbl
(aBropsrl:A.B.Ileppikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAaHHBIM YU€OHUKOM:

4. llepoikun A.B. ®usnka. 7 kaacc. YueOHUK i 00111e00pa30oBaTeNbHbIX YUPEKICHHH
M.:[Ipoda. 2011

5. Jlykammk B.JM. COopHHK BOIIPOCOB U 3aj1a4 1o ¢pusuke. 7-9 ki1. — M.: [Ipocsemenue, 2010.
—-192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENbHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
n3nanne,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3zuka. 7 knacc. JlabopaTopusie paboTsl. KoHTposbHBIE 3a1aHus. —
Caparos:Jluueii, 2014.

8. «KontponsHO-u3MepuTensHbie Marepuaisl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroauueckoe nocodue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. Ilepoimknn @uzuka-8xin 2017 M. Ipoda

11.H.B. ®unonoBuy Meroauueckoe nmocodue 2015 M. ipoda

12.A.E. MapoH, E.A. Mapon CamocTosTenbHbIE U KOHTPOJIBHBIC PaboThI-8 Kitacc 2017 M.

Apoda



13.B.B. lllaxmaToBa ,0.P. llledhep JAnarnoctuyeckue padbotsl -8 kiacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Maposn, C.B. I1o3oiickuit Coopauk Bonpocos u 3amau 2015 M. JIpoda

9 KIIACC

1. Pabouas nporpamma. @uzuka. 7 — 9xmnaccel: yueOHO-METOAMUECKOTO OCOOus
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. -M.: JIpoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eTO 00pazoBanus. dusuka. 7 — 9 kiacchl
(aBToper:A.B.Ileppimkun, H.B. ®unonosuu, E.M. ['yTHHK).

3. Paboyvas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM y4EOHUKOM:

4. IMepeimkun A.B. @usnka. 7 kiacc. YueOHUK i1 00111e00pa30BaTEbHBIX YIPEKICHUN
M.:Ipoda. 2011

5. Jlykammuk B.M. Coopuuk Borpocos u 3aga4 o ¢pusuke. 7-9 ki. — M.: [Ipocsemienue, 2010.
—192c.

6. Kupuxk JI.A. ®u3uka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENILHBIE U KOHTPOJIbHBIE PAOOTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®u3zuka. 7 knacc. JlaboparopHbie paboTsl. KOHTpOJIbHBIE 3a1aHUs. —
Caparos:Jluuei, 2014.

8. «KoHTpoapHO-m3MepuTensHbie Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaebHo-meroguueckoe mocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KoHTposbHbIe U caMOoCTOsTeNbHBIE paboThI N0 Gu3uKe. 9 Kinacc: K yueOHUKY A.B.
[Mepeimkuna, E.M. I'ytHuk «@uszuka 9 knace» / O.M. I'pomueBa. — M.: MI3garenscTBo
«Dx3ameny, 2014,

Tectsl o ¢puzuke. 9 knacc: k yueOnuky A.B. Ilepsimkuna, E.M. I'ytHuk «Dusnka

9 xmaccey» / O.U. I'pomrueBa. — M.: M3natenscTBO «OK3amen», 2010.

®dusuka. 9 knacc. TemaTuueckue TecToBble 3a0aHus 171 noarotosku k 'MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupomkuna. — Spocnabib: OO0 «Axkanemus pazBuTus», 2014.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
7 KIIACC

. bubnunoreka — Bc€ mo npeamery «duzuka». — Pexxum noctyna: http://www.proshkolu.ru
2. BuneoomnsIThl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru

3. Enunas xosnekus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum goctyna:
http://school- collection.edu.ru

4. laTepecHble MaTepHaITbl K YpOKaM (DU3HMKH IO TEMaM; TECTHI 110 TeMaM; HaTJIsTHbIe
nocobwus Kk ypokam. — Pexkum moctyna: http://class-fizika.narod.ru

5. lludposrie oOpazoBaTenbHbIe pecypehl. — Peskum noctyma: http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHU 10 pusuke. — Pexxum nocryna: http://www.fizika.ru

8 KIIACC

1. bubnmoreka — Bc€ o mpeamery «dPusukay. — Pexxum goctyna: http:// www.proshkolu.ru
2. BuneoomnsIThl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunas komnexius nudpoBex 00pa3oBaTeIbHBIX PeCypcoB. — Pesxum moctyma:
http://school- collection.edu.ru



4. laTepecHble MaTepHaIIbl K ypoKaM (GU3UKH MO TEMaM; TECTHI I10 TeMaM; HarJIsIHbIe
nocobus kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Mudpossie oOpa3oBarenbHbIC pecypchl. — Pesxkum moctyma: http://www.openclass.ru
6. DnekTpoHHbIe y4eOHUKH 10 pu3uke. — Pexxum nocrymna: http://www.fizika.ru

9 KJIACC

1. BugeoonsiTel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

2. Enunas xomutekuus udpoBex 00pa30BaTeNIbHBIX pecypcoB. — Pexxum mocryma:
http://school- collection.edu.ru

3. HTepecHbie MaTepualibl K ypokaM (DU3UKH [0 TeMaM; TECThI [0 TeMaM; HarJIsIHbIC
nocobus kK ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. [ludpossie obpazoBaTeabHbIe pecypcehl. — Pexxum qoctyna: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKH 110 pusuke. — Pexxum mocryna: http://www.fizika.ru
6.lucranunonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeIThiii K1ace. CeTeBoe
obpasoBarenbHOE cooOmecTBO. http:// www.openclass.ru/node/109715

7. Enunast kosuiekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbIi LEHTP HH(POPMALIMOHHO-00pa30BaTENIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrtepuert ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs6ps» marepuansl 1o ¢pusuke. http://archive.1september.ru/fiz

11. Aaumanuu puzndeckux o0wbekToB. http://physics.nad.ru/

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

13. ®usuka.ru. http://www.fizika.ru/






