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HOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamMma mno (Qu3HMKEe Ha ypPOBEHb OCHOBHOIO OOILIEro 00pa3oBaHHS IS
oOyyaromuxcst 7-9-x kinaccoB MBOY «Cpennsist mkona Ne 18» pazpaboTtana B COOTBETCTBUH C
TpeOOBAHUSIMU:

o OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHun ¢eaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapPTa OCHOBHOTO O0IIEr0 00pa3oBaHUs»;

e mpuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yrBepxaeHuu QenepanbHOi
00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus»;

enpukaza MunnpocBemieHuss ot 22.03.2021 Ne 115 «O6 yrBepxaenuun Ilopsnka
OpraHu3allii M  OCYIIECTBICHHS  0Opa30BATENbHON  JIEATENBHOCTH 10  OCHOBHBIM
00111€00pa3oBaTeIbHBIM TIpOrpaMMaM — 00pa30BaTEIbHBIM MMPOrpaMMaM HavyaIbHOTO OOIIETO,
OCHOBHOTO OOIIIETO ¥ CPEeIHEro 001Iero 00pa3oBaHUs;

e KOHIIEMIIMHU TIPeToiaBanms yaeOHoro npeamera «dusnkay;

o CIl 2.4.3648-20 «CaHHUTapHO-3MUJEMHOJIOTMYECKHE TpeOOBaHUS K OpraHu3alusM
BOCIIMTaHUS W OOYUYCHHsI, OTHIbIXa M O3J0POBJICHHUS IETEH M MOJIOJCKI», YTBEPKICHHBIX
MOCTAHOBJIEHUEM TJIABHOTO caHUTAapHOTO Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMATHBBI U TpeOOBaHMS K OOECIEUEHUIO
O0e3omacHoCTH ® (WiHM) O€3BpeqHOCTH JUIsi dYenoBeKa (haKTOPOB CpPEIbl  OOWTAHHS,
YTBEPKICHHBIX [IOCTAHOBJIEHHEM TIJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e y4eOHOTO TIJITaHA OCHOBHOTO 00IIero o0pa3oBaHus, yTBEPKIACHHOTO npukazom ['BOY
«Cpennss mkoma Ne 1» ot 31.08.2023 Ne 01-08/458 «OO6 yTBepIAEeHHH OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs»;

o penepanpHOI paboyeit mporpaMmbl 1o yueOHOMY ipenMety «Duznkay.

PaGouass mporpamMmma OpHEHTHpPOBAaHA Ha IIE€JIEBble MPHOPUTETHI, CHOPMYIUPOBAHHBIE B
dbenepanbHOl pabouel mporpaMMe BOCIIUTAaHHS W B pabodeil mporpamme Bocnutanus MbOY
«Cpennsis mkomma No 18».

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs COCTaBJICHA Ha
OCHOBE TMOJIOXKEHHI M TpeOoBaHUN K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOI
oOpazoBaTenbHO mporpammel, mpenctaBieHHblx B PI'OC OO0, a Takke € yd4eToM
dbenepanbHOll paboyeil mporpammbl BocnuTaHuss ¥ KoHuenimu mnpernojaaBaHus yueOHOTO
npenmMera «Ou3nkay.

Copepxanue  mporpaMmbl 1o (u3uke — HampaBieHO — Ha  (GOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH OOYYaIOIIMXCS W OpraHU3alui0 H3ydeHus (U3MKH Ha
JesITeNFHOCTHOW OCHOBe. B mporpamMe mo (u3uKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npenmera B peanuzanuu TpeboBaHuii PI'OC OOO Kk T1UIaHUPYEMBIM JHYHOCTHBIM U
MEeTanmpeaIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TakKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus.

[Iporpamma mo Qu3uKe yCTaHABIMBAET paclpeesieHne yuyeOHOro maTepuaia Mo rojiam
oOyuenust (o Kijaccam), TMpeajaraeT MNPUMEPHYIO IMOCIEIOBATENFHOCTh H3YyYCHHS TEM,



OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI IPEIMETHOIO COJEpKaHUs M Y4E€Te BO3PACTHBIX
0coOeHHOCTeH 00yJaromuxcs.
[Iporpamma mo ¢usuke pazpaborana ¢ HEIbIO OKa3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO3/1aHUM paboueil mporpaMmbl IO y4eOHOMY MTPEIMETY.
dwusmKa ABIAETCS CHCTEMOOOPa3yIONIMM JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEAMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE INPOLIECCOB M SIBJICHUH, U3y4aeMbIX XHUMHEH,
Ouosorueii, actpoHOMuUEH M (PU3NUECKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HaumOoJiee sicHble oOpas3lpl NMPUMEHEHHMsS HAy4YHOTO MeToja
MIO3HAHUS, TO €CTh CII0CO0a MOIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTo 00pa3oBaHMS B CTPYKType OOIIero oOpa3oBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
WN3yuenne ¢usukn Ha 0a30BOM YpOBHE MpPENAIOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEpU3YIOIIMMH €CTECTBEHHO-HAYYHYIO0 IPAMOTHOCTD:
® Hay4YyHO OOBSCHSTH SIBJICHUS;
® OLIEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEJOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCMOJIb30BaTh HayyHbIE JOKa3aTeNbCTBA IS
MOJIy4€HUs BBIBOJIOB.
Henu wm3yueHus (U3NKU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs ONpPEICIICHbI B
Konuenuun npenogaBanus yueOHoro npenMera «Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3ylOIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbl,
yTBepKI€HHOUN pemeHueM Kosuterun MunuctepctBa mpocsemieHus Poccuiickoit @enepaunu
(mpotokomn ot 3 nekabpst 2019 r. Ne [TIK-48H).
eaun nzyyeHus Gpu3UKM:
e 1puoOpeTeHHEe HHTEpeca U CTpeMIIeHUs OOy4aroIluxcs K HaydHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE UX NHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Dpa3BUTHE MPEJICTABIEHUM O HAydyHOM MeTOA€ MO3HaHUs U (OpPMHUpPOBaHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3ysIbTaTa M3Yy4eHHs] OCHOB CTPOCHUS
MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (PU3UKHY;

e (opMupoBaHHUE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

® Dpa3BUTHE NPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccuoHaIbHOM
NeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K AajbHENIIEMy OOyYEHHUIO B 3TOM
HaIpaBJIeHUU.
JlocTikeHue STHX Ieneil mporpamMmbl 10 (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00eCHeUnBACTCS PELICHUEM CIICAYIOIINX 3a4a4:
e npuoOpeTeHHe 3HAHUA O JMCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHHEe YMEHHH ONUChIBaTh U OOBIACHATH (PU3MUYECKHE SBJICHUS C
HCIIOJIb30BAHNEM IOJIy4YEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIIECHUs NPOCTEMINMX PACYETHBIX 3aJad C HCIOJIb30BAHUEM
(bU3NIEeCKUX MOIesIel, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 3371ay;



e pa3BUTHEC YMEHUH HAOMIOAATh MPHUPOJHBIC SBICHUS W  BBHINOJTHSATH  OTBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIE HCCIEIOBAHHUS C HCIOJB30BAaHHEM
M3MEPUTENBHBIX TPHOOPOB;

e ocBoeHHE NPHEMOB pabOTHl ¢ HMH(poOpMaIme (QU3NUECKOro COACp)KAHUS, BKIIOYAst
WHOOPMALIMIO O COBPEMEHHBIX JOCTH)KCHHSIX (U3MKH, aHAIU3 W KPUTHIECKOE
OlleHMBaHME UH(pOpPMaLINY;

® 3HAKOMCTBO €O cepamu nMpohecCUuOHATBHON NEATEIHLHOCTH, CBI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUCCKON HAYKH.

Ha wn3yuyenue ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 vaca (3 gaca B Heenio).

[Ipennaraemslii B mporpamme 1o GuU3uKe nepeueHb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
pEeKOMEHAATEIbHBIA XapaKTep, YYUTENb JIelaeT BBIOOP MpoBeneHus 1abopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOEHHOCTEW 00YyJalOIUXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHui, IPeAaraeMbIX B paMKax OCHOBHOTI'O FOCYJapCTBEHHOT'O 3K3aMeHa 10 (U3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usuka — Hayka o npupoje. SBinenHus npupoasl. Ousnyeckne SABICHUA: MEXAHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢u3uka m apyrue ecreCTBEHHbIE HAyKH W3YdYalOoT NMpupoay. EcTecTBEeHHO-HAYyYHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE TUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEINIOBBIE, JIEKTPUYECKNAE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. Ompenenenue LEHbI IEIEHUS IIKaIbl K3MEPUTEIHLHOTO MpHodopa.

N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenue Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEeMITepaTypHhI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIApUKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbINE BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBwxkenne dactuil BemiecTBa. CBsA3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEPaTYpPOM.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHHEM YaCTHI]
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JBUkKeHUE. PaBHOMepHOe M HepaBHOMepHOe aABMKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHMXEHHUS Tel. Macca kak mepa uHepTHocTtu Tena. IlnmoTHocTh BemiectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocth. CrokeHue CHII, HalpaBJiEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO IBMIKEHHUsS (IIapUKa B JKUIKOCTH, MOJIEITH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMma, Temnepatypsl. [lepenaua naBneHus: TBEPAbIMU TEIaAMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpuyuHBI CylIeCTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TeJ0. BelTankuBaromias (apXxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue neicTBus aTMOCGHEPHOTO JTaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMa MOrPYKEHHOMN B KUAKOCTh YaCTHU TeJla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBI: pbIYar, OJOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHeTnueckas W TOTeHUUaIbHas »Heprus. IlpeBpaiienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIC MOJIOKECHHUS MOJ'IGKy.]'IHpHO'-KHHGTH‘IGCKOﬁ TCOPpUHU CTPOCHUS BCUICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIIL. OHBITBI, HNOATBCPIKAAIOIIHNEC OCHOBHBIC IIOJIOXKCHUSA
MOJ'ICKyJ'IprHO—KHHCTPI‘ICCKOIZ TCOpHUHU.

Mogenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(bHBIC tena. OObSICHEHHE CBOWCTB ra3os, JKUIKOCTEHN U TBépI[BIX TEJI Ha OCHOBE IOJIOKEHUI
MOJ'ICKyJ'ISIpHO'—KHHeTquCKOﬁ TCOpHUH. CmaunBaHue u KalmnuJUIAPHBIC SBJICHUSA. TennoBoe
pacliupCHUC U CKaTue.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBKO TCIUIOBOTO MABHKCHUA YaCTHLI.
BHy’TpeHHﬂﬂ SHEPrus. CnocoObl  M3MEHEHUS BHy’TpeHHeﬁ SHEpruuv: TCIuionepcaaua u
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYYCHUC.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecue. YpaBHEHHE TeIIoBOro Oananca. IlnmaBieHune m oTBepeBaHHME KPUCTATUIMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y ieibHAasl TEIJIOTa CTOPaHUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.

4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPUPYIOUIME 3aBHCHUMOCThH JaBJICHUS BO3lyXa OT ero o0béMa u

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnroneHue m3MeHEHMs BHYTPEHHEH SHEPIUHU Tella B pe3yibTaTe TeIulonepenadd u
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npouecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJECHMCTBHS 3apsDKEHHBIX T€1 OT BEJIMYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosist. IlpuHuun cynepno3uuuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. ODJIEMEHTapHbIM aiiekTpuueckuil 3apsin. CrpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. crounuku
IIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUYECKUHN TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJId U €ro 3HaAYeHHE [T )KU3HA Ha 3emie. OnbIT Dpcerena. MarautHoe molie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOABUTaTeNe B TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre OCTOSTHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepnoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

WX ~NNUkWN R
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHUKA OT €ro JJIMHBI, IUIOIIA 1 [OIIEPEYHOr0 CEYEHUS U MaTepuaa.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenieneHre MOIIHOCTH 3JIEKTPUUECKOT0 TOKa, BBIIEISEMOM Ha Pe3UCTOpeE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSTHHBIX MAarHUTOB TIpU WX OOBCIUHCHUH W
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBUS MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
M3MEHEHUI 3HAYEHUS U HANIPaBJICHUS UHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHHS TPSIMOJIMHEUHOTO ABUKEHHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUN OTHOCHTEIILHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH NIPH B3aUMOJICHCTBUH TEll.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrEe MEXaHUYECKON PHEPTUHU ITPU JIBMXKEHUU TEJA MO I€HCTBUEM IPYKHUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCATCA KaK psAJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Paznen 9. Mexannueckue KojJ1e0aHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomme kojeOaHus. BeiHyKaeHHbIe KosieOanus. Pezonanc. MexaHnyecKue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.
emoncmpayuu.

=
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Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenne npooIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIENN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToOThl U Mieproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Meproia KoiaeOaHui Npy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IIepuoja KoJeOaHWM MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE MOJIEe. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIE€KTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DyeKkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMiCTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmionp3oBanue nojrHoro BHYTPCHHCTO OTPAKCHHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro cBera B cektp. Onbitel Hetorona. CiioskeHUE CIIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B pacCenBaroleH JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyya OT yrija MaJeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[TonydyeHue n300pakeHHI ¢ ITOMOIILI0 COOMPAOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnbitel Pe3epdopna u mranerapuas Mozenb aroma. Mognens atoma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie ClIeKTpHI.

PamnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxionnass monens aromHoro siapa. M3oronsl. PaanoaktuBHble mpeBpaieHus. llepuon
nojypacnajaa aTOMHBIX sIIEp.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENbHO--0000MIaOMI  MOJIYdb MpEJHA3HAYeH Uil CHUCTEMaTH3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroINXCsl, BHIOPABIIMX 3TOT YI€OHBIN TTPEIMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeNIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IrpaMOTHOCTh: OCBOCHHEC HAYYHBIX MCETOAOB MCCIICAOBAHUIA SIBIICHUH npupoabl W TCXHHUKH,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHUA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYECCTBECHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHOIHANMAIBHO IEATEIPHOCTHBIM XapaKTep JAHHOTO pa3jiena pealin3yercs 3a CYET TOro,
qTo o6yqa}0mnecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/ISI/I‘IGCKI/Ie SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bHSHLIeCKI/IX ﬂBHeHHﬁ, B TOM YHCIIC IJIA
IIPOBEPKHU IMIIOTE3 U MOTYYCHHs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HambOoJiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3JINYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALECHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB DHEPTUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX 06pa30 BaTCJIbHBIX PC3YJILTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

— 0CO3HAaHHE B&XKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETUUYECKUX KA4eCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOU JTI0003HATEIHLHOCTH, MHTEPECA K UCCIEeI0BATENbCKON ACITEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1Ar0NOJyYHs:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWJ OE30MacHOrO IMOBEACHHS Ha TpaHCIOpTe, Ha Joporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

— chopMupoBaHHOCTH HaBbIKa peduieKCHH, NMPU3HAHHE CBOETO MpaBa Ha OLIMOKY M TaKOro
K€ IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4yacTHe€ B PEHICHHH MPaKTUYECKHUX 3a7ad (B paMKax ceMbH, 00pa30BaTEIbHON
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TNpUMEHeHHe (U3NYECKUX 3HAHWM A pelieHus 3anady B 00IacTH
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanmu K U3MEHSIOIMMCH YCJIOBUAM COLUAJIBLHON U IPUPOIHON cpeabl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM YHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHME CBOETO PA3BHUTHUS B MPHOOPETCHUU HOBBIX (PH3HUCCKUX 3HAHUM;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIICHKAa CBOUX JICHCTBHHM C YY€TOM BJIHMSHHS Ha OKDPYXKAIOIIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromierocss OyayT chOpMUpPOBaHB MeTamnpeAMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBHUSL.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KIaCCH(PHUKAIINN, OCHOBAHUS JUJIT 00O0OIICHHS
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH, NPUYMHHO--CICACTBEHHbIE CBSI3U NPU U3YYEHUH (PU3NYECKUX SIBICHUH U
MPOLIECCOB, J€NaTh BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW (u3uueckod 3amayu
(cpaBHEHHE HECKOJbKUX BapHaHTOB pEIIeHMs, BBIOOp HamOoJiee MOAXOSIIEr0 C
y4€TOM CaMOCTOSITETILHO BbIJICIEHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nYecKuil IKCIEPUMEHT, HEOOJIBIIOE UCCIeI0OBaHHE (PU3NUECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JallbHEHIIIee pa3BUTHE HU3UUECKUX MPOILIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOHCKE U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (hu3ndeckoi 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOJIepyKaHie OJaroXenaTeIbHOCTH OOIICHUS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3YJAbTaThl  BBINOJHEHHOTO  (PU3MUECKOrO  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTHKEHHIO: PaCHpeNesiaTh POk, 00CYKIaTh MPOLIECCHl M PE3ylIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT IO KpPUTEPUAM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3nuecKux 3HaAHU;

OpUEHTHPOBATHCSA B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelleHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelieHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAaHUSI C YYETOM HMEIOLIUXCA PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEHA,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeJylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATH MNPUYUHBI JOCTUXKEHUS (HEJOCTMXKEHUsS) pEe3yJbTaToOB JESTElIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY NpPU pEUIeHHH (GHU3UYECKUX 3ajady WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuyenust B 7 KJjacce IpeAMETHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHU:

HCIOJIb30BAaTh MOHATHS: (U3MUECKUEe M XUMUYECKHE SBJICHUS, HAOJIIOJCHUE,
OKCIIEPUMEHT, MOJEJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOeWcTByOmas cuina, neopmanus (ynpyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLHUs, B3aHUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TeNl C 3aKpEIJIEHHOW OChbIO BpalleHMs, Iepeaada JaBlIeHUs TBEPIbIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE TEJI, IPEBpallleHus
MEXaHUYECKOI SHEPTUH) N0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (U3UUYECKUX SBJICHUH B OKPY)KaIOLIEM MHpPE, B
TOM uucie (QU3NYECKHE SBJICHUA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKEe, BIMSHHE aTMOCHEPHOTO aBJICHHWS Ha KUBOM OpraHusM, IJIaBaHUE pbIO,
pBIUard B TeJlie 4YeJlOBeKa, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTIHMCHIBATh U3yUCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BENTMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpPEMs, MyTb, CKOpPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas padora,
MOIIIHOCTh, IUICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOro JIEeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMaJIbHAsl PHEPTus), IpU OMUCAHUM IMPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(bu3MyecKux BEIWYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MAaHHYI (PU3UUYECKYIO
BEJIMUYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpadUKU H3YyYEHHBIX 3aBUCHUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M MPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesna, MpaBUJIO paBHOBECHS pblyara (0OJ0Ka), «30JI0TOE MPABUIIOY» MEXaHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruu, MpH OSTOM JaBaThb CJIOBECHYIO
(opMyITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBJIECHUS, MPOIECChl M CBOMCTBa Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallull MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OObsICHEHUE M3 1—2 JOTMYECKUX LIaroB ¢ OMOpPOH Ha
1-2 wu3ydyeHHBIX CBOMCTBa (u3MUECKMX SBJICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3a7auyd B 12 JEHCTBHS, MCIOJb3ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIME (PU3UYECKUE BEIWYMHBI: HAa OCHOBE AaHajM3a YCIOBHUS 3a7a4yd
3aMUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATH (PU3NYECKUE BEIUYMHBI B (OPMYIBl U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAWMBIEC ISl PELICHHUS
3aja4, OLEHUBATh PEATMCTUYHOCTD NOJTYYeHHON (PU3NUECKON BEINYHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (prU3HUECKHX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XO/I€ OTIBITA, IENaTh BBIBOBI 110 €TO PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAcChl Teaa, 00bEMa, CUJIBI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (DU3UYECKOW BETUYHHBI OT APYrod C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJIBI YIPYTOCTH OT YIJIWUHEHHUs INPYKWUHBI, BBITAJKUBAOIIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHus, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (PMKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIWYUH (TUIOTHOCTH BeIleCTBa
KUJOKOCTH W TBEPAOrOo TeNa, Cuila TPEHHsS CKOJIBKEHHUs, [JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasgs Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3(h(UIIMEHT MO0JIE3HOTO JAEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAysd IMPEAI0KEHHOM
WHCTPYKUMU: MIPU BBIMOJIHEHUHU U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB U TEXHMUYECKUX YCTPOIMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TNIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha WX OmMCaHWsA (B TOM YHWCIE: MOAUIMIHHUKH, YCTPOICTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), MCIOJB3Ysl 3HaHUA O CBOMCTBaX (PU3MUECKUX SIBIECHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEphl (HaXOAUTh HWHPOPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKH3HH IJIs OOecreueHus
0€30MacHOCTH TpHU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYIIECTBIISITh OTOOP HMCTOYHHMKOB HH(popmanuu B VHTepHETe B COOTBETCTBHH C
3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U ITyTEM CPaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCII0JIb30BATh MPHU BHINOJHEHUH Y4€OHbIX 3aJaHU HayYHO--TIOMYJISIPHYIO JIUTEPaTypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
CONIPOBOXATh BBICTYIUICHUE IPE3EHTALMEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyINIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBIIIOJHEHUEM IUIaHA
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaA B JESITEIBbHOCTb T'PYIIIHI,
BBICTPAauBATh KOMMYHHUKAaTUBHOE B3aUMO/ICHICTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHiy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh NOHATHUA: MacCa W pa3MCpPbl MOJICKYJI, TCIIJIOBOC ABMXKCHUC aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJie, TMPOBOJHUKUA M AUDIEKTPUKH, MOCTOSHHBIA DJIEKTPUUECKUNA TOK, MArHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIKA) 1O ONMCAHHUIO HX XapaKTepHBIX CBOMCTB K Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHHUS B NPUPOJE, KPHUCTAUIBI B mpupone, uznydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emIie, ONSAPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/7a4y B Y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YAENbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU



3aps], CHJIAa TOKA, OJICKTPUYECKOEC HAIPSDKCHHUE, CONPOTHMBIIEHUE IIPOBOJHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
OMMCAaHUM TMPABUJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOIb3YyEeMBbIX BEIUYUH,
0003HauCHHS M eIUHHIBI (PU3UUYECKUX BEIMYMH, HAXOIUTHh (OPMYIIBI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE€ IIOJIO)KEHHUS MOJIEKYJIIPHO--KMHETUYECKOM TEOPUU CTPOCHMs BEILECTBA,
NPUHIMI CYNEPHO3ULMHN T10Jed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBSACHATH (PU3MUECKHUE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
onopoit Ha 1—-2 M3ydyeHHBIX CBOMCTBA (PU3UUECKUX SBICHUHN, PU3NYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJauyd B 2-3 JEMCTBHS, HCHOJNb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aIMCBIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JIAHHBIX U PELICHUS 3aJayH,
BBIOMpATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE Ul €€ PElIeHHs], IPOBOIUThH PACUEThl U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METOJNOB,  MCHOJb3yd  ONUCAaHUE  MCCIENOBAaHUSA,  BBIACIHATH  IPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISIPHBIE SBJICHHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTBIBAHUS U HArPEBAHUS IIPU U3IIyYCHHUH OT LIBETA
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE VIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX M0JIEH NOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEIIOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEJIOKEHHOIo  000OpYIOBaHMs, OINUCBHIBaTh XOJ OIbITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJIOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢U3NYeCKUX BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYILETO Yepe3 MIPOBOJHUK, OT HAIPSKEHUS HA IIPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUIAHUPOBAThH MCCIICIOBAHUE, COOUPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIEHys
MPEI0KEHHOMY TUIaHy, (PUKCHPOBATH PE3yNIbTAThl TOJYYCHHOW 3aBHCUMOCTH B BHUJIC
TaOIUI] U TPaUKOB, JIEIATh BEIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

® [POBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MUECKUX BENMUYUH (yHelIbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HU3MEPEHHUs, COOMpaTh OKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYHUCIISATh 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWia TEXHUKH Oe30mMacHOCTH T1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHHIMILI JCHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYCCKUX
YCTPOWCTB C OIMOPO Ha WX ONMUCAaHHA (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUYMK IIIECKTPHUUCCKOMN
SHEPTUH, JJIEKTPOOCBETUTEIIBHBIE TPHOOPHI, HArpeBaTEIbHBIE AJICKTPOIPUOOPHI
(mpuMepsl), DIIEKTPUYECKHE TPEIOXPAHUTETH, SJIECKTPOMATHUT, 3JIEKTPOJBUTATEIH
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Ysl 3HAHUS O CBOWCTBAX (M3WYECKUX SIBICHHA U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (SKUIKOCTHBIH TEPMOMETp, TEPMOC, TICHXPOMETD,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOJUTH TPUMEPHl (HAXOAWTh HHPOPMANMIO O TPHUMEpPax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHUS 3J0pPOBbsi M COONIONEHUS HOPM SKOJOTHYECKOrO TIOBEIEHUS B
OKpY»Kalolllel cpene;

® OCYHIeCTBJIATh NOMUCK HH(popmanuu ¢usndyeckoro cojnepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MH(MOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BaTh IIPU BBIIOJHEHUU Y4EOHBIX 3aJjaHUI HAyYHO--MIOMYJISIPHYIO JTUTEpaTypy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE NHCHbMEHHBIE M KpAaTKUE YCTHBIE COOOIIeHUs, 00001mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl MPOEKTHOM  HWIIM  HMCCIEI0BATEIbCKOM
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO UCTOJIb30BaTh M3YYECHHBIN MOHATHIHBIN ammapaT
Kypca (pU3MKH, COMTPOBOXKIATh BHICTYINICHUE TIPEe3CHTALINEH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAaHHA (PU3HUECKUX TMPOIECCOB
pacnpenensts o0s3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIeUTh 3a BBHIMOJHEHHEM IIJlaHa JEHCTBUH W KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIad B  JCITENBHOCTb  TPYMINbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHiy obyuenus B 9 Kjacce mpeIMETHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYHJaIOIIUXCSI YMEHUH:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, Oera- M raMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJCHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP W CJIOXKEHHE CIIEKTPAJbHBIX I[BETOB, HCIIEPCUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJIEHUN B OKpY)KarolleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKHE  SBICHHA B  IPHUPOJAE, OHMOJIOTHYECKOE  NEWCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JEHCTBHE PaJOaKTHBHBIX U3TYUYCHUH HA OPraHU3M YeJIOBEeKa), IPU 3TOM MEPEBOAUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MepeMeIIeHne, MyTh, YII0Bas CKOPOCThb, CHJIA TPEHUs, CHIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS YHEPTHS CKATOW MPYKUHBI, KHHETHYECKas
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU ONMUCAHUM TPABHIBHO TPAKTOBATh (DU3UUECKHH CMBICI HCIHOIB3yeMbIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKTepu30BaTh CBOIMCTBA Tell, PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCEJl MpPHU SIEPHBIX peakUusiX, MpU OSTOM JaBaTh CJOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAr0B C OMOPOi HA 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POPMYJBI, CBSI3BIBAIOIIME (PU3UYECKHE BEIUYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKON BETUUNHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUN U OIIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTATYIBI MaJIbIX KOJIeOaHWH, MPSMOJIMHEHHOE pacTpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaONIO/IEHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB U3IYYEHHs): CAMOCTOSTENBHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3HAYCHHE U3MepseMOl BelWYuHBl ((POKYCHOE pacCTOSIHUE COOMparomeld JHH3BI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
NBUKEHUM 0e3 HayalbHOW CKOpPOCTH, IHepuoja KojeOaHUW MaTeMaTUYecKOro
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUYeCKUX BETUYMH B BUJE TaONUIl M IpaduKoOB, AenaTh BBHIBOJBI M0 pe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUs CKOJBKEHUS, MeXaHWdyeckas pabora u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
M3MepeHusl, CIeAys MPEeNIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAYCHHE BETUYHMHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3WYECKUX MOJEJeH: MaTrepHaabHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETAa, JIyd, TOHKas JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM UUCIE: CIUIOMETP, JaTYUKU MTOJI0KEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOJMMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMEpax) MPAKTHUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXpPAaHEHHS 3J0pPOBbsi M COONIONIEHUS HOPM SKOJOTHYECKOrO TIOBEIEHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIOJIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIUU
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
HCIOJIb30BAaTh W3YYEHHBIN NOHATUHHBIA ammapar Hu3y4aemoro paszjaena (GU3UKH U
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edsoo.ru/7f416194
1.2 dusznueckue BEIMUYNHEI 2 1 bubmmorexa T[OK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T ITO3HAHUS 2 bubmorera [JOK
' v A https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1 1
TPOCHHE BetliecTEa https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bubnmuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHIICCKOT ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 3 bu6mmoreka [JOK



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

bubmuoreka [JOK

. .B 14
33 (uta. Buat cin 3 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.edso0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 2
POCTHIE MEXAHHSMEL https://m.edso0.ru/7f416194
5.3 MexaHudeckas SHEPTHs 4 bubmorexa HOK
https://m.edso0.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmotera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uomorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» ®uswnka, 7 xinace/ [lepemkun .M., Banos A.U., AkiimonepHOE 00IIECTBO
«M3narenscTBO «IIpocBemenne»

» ®dusmka (B 2 yactsix), 8 kimacce/ I'enpenmreita J1.O., Bymarosa A.A., Kopamises N.H.,
Komkuna A.B.; mon pegakuueii Opiosa B.A., O0mecTBo ¢ orpaHu4eHHOR
otBeTcTBeHHOCTHIO «BTHOM. JlabopaTopust 3HaHu»; AKIIMOHEPHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

» ®dusmka (B 2 yactsx), 9 knace/ I'enaenmreita JI.O., Bymarosa A. A., Kopaunses 1. H.,
Komkuna A.B.; nox pegaxmueit Opnosa B.A., OOmiecTBo ¢ orpaHn4eHHON
oTtBeTcTBeHHOCThIO « BTHOM. JlaGopatopust 3HaHMi»; AKIIMOHEPHOE 00IIIECTBO
«M3narenscTBO «IIpocBemenne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Pabouas mporpamma.

2. ®msuka, 7 xnacc/ [epsimkua .M., UBanoB A.U., AkiimoHepHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenne»»

3. ®usuka (B 2 yactax), 8 kinacc/ ['ennenmreiitn JI.3., bynarosa A.A., Kopaunses U.H.,
Komkuna A.B.; mox penakiueii Opiosa B.A. , O0miecTBo ¢ orpaHU4eHHON
oTtBeTcTBeHHOCThIO « BMTHOM. JlaGopatopust 3HaHUI»

4. ®msuka (B 2 yactax), 9 kinacce/ I'engenmreiin J1.O., bymaroBa A.A., Kopaunses U.H.,
Komkuna A.B.; mox penaknueit Opnosa B.A. , O01iecTBoO ¢ orpaHUYeHHOM
oTBeTcTBeHHOCTHIO « BMTHOM. JlaGopatopust 3HaHUI»

5. Jlykammk B.1. CoopHUK BOIIpOCOB 1 3aaa4 1o ¢pusuke. 7-9 k. — M.: [Ipocsenienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE pa0OTHI. —
5-e m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopabie paboTbl. KOHTpOJIBHBIC 3aaHUS. —
Caparos: Jluuei, 2014.

8. «KonTpoapHO-u3MepuTenbHbie MaTepuaibl. Pusnka. 7 kiace/ Coct. H.W. 3opun. — 2-¢
u3 ., mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yueOHo-MeToauueckoe nmocooune/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10. H.B. ®unonosuu Metoanueckoe nmocodue 2015 M. [poda

11. A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M.
Apoda

12. B.B. lllaxmatoBa ,O.P. llledep Juarnoctuueckue padboTsl -8 kiacc 2016 M. [Ipoda

13. A.E. Mapomn, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk Borpocos u 3amau 2015 M.
HApoda

14. KoHTpoJibHBIE M caMOCTOATENbHbIE paboThI 1o (usuke. 9 kiace: k yueOHUKy A.B.
[epbimkuna, E.M. I'yrHuk «®usuka 9 knace» / O.U. I'pomuesa. — M.: U3narenscTBo
«DK3amMen», 2014.

15. Tectsl o ¢pusuke. 9 kinacc: k yueonuky A.B. Ilepeimkuna, E.M. I'ytHuk «Dusuka 9
knacey / O.U. I'pomuesa. — M.: M3narenscTBO «OK3ameny, 2010.

16. ®usuka. 9 knacc. TemaTrueckue TECTOBbIE 3a1aHus i moAroToBku K ['MA. / aBT.-
coct.: M.B. boiinenko, O.H. Mupomkuna. — fApocnasis: OOO «Akaznemust pa3BUTUSA»,
2014.



HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. bubnmoreka — Bc€ mo npeamety «Pusnka». — Pexxum gocrtyna: http:// www.proshkolu.ru
2. BugeoomnsITel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

3. Enunas kosuiekuus tudpoBbIX 00pa3oBaTelbHbIX pecypcoB. — Pexxum nocrymna:
http://school- collection.edu.ru

4. HHTCp@CHBIC MaTCpHrabl K YpOKaM (1)I/I3I/IKI/I 10 TEMaM, TCCTHI 110 TEMAaM, HarJIAAHbIC
nocoOust kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenabHbIE pecypchl. — PexxuMm fnocrtyma: http://www.openclass.ru
6. DnekTpoHHbIE yueOHHKH 0 (usuke. — Pexxum mocryna: http://www.fizika.ru

7. Enunas koyuiekius nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanpHbIi LEHTP HH(POPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTsa6ps» marepuansl o ¢pusuke. http://archive. Iseptember.ru/fiz

11. Aaumanun puszndeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: obyuarorias nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



