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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs COCTaBJIE€HA Ha
OCHOBE NOJOXEHUH U TpeOOBaHMH K pe3yibTaTaM OCBOCHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBaresibHOM Tporpammbl, mpexactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammsl BocnuTanusd M KoHnenuuum npenojgaBaHHs y4eOHOTO
npeaMera «Pu3uka».
Copepxanne  mporpaMMmbl 1o (U3MKe ~ HampaBleHO  Ha  (OpMHUpPOBaHME
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYalOMIMXCS M OpraHU3alfi0 H3y4deHus (U3uKu Ha
NeSITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3uke y4UTBIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peamusaiuu  TpeboBannit PI'OC OOO K TUIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yibTaTaM  OOy4YeHMs, a  TaKkKe  MEXIpPEIMEeTHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEr0 00Opa30BaHMS.
[Tporpamma 1no ¢u3uKe yCTaHABIMBAET pacIpelesieHHe yu4eOHOro marepuana o rojaam
oOydenust (o Kiaccam), MpeiaraeT MPUMEPHYIO MOCIEAOBATECIbHOCTh HM3YYCHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsA IPEAMETHOTO COJEp)KaHUSA U Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yUarOIINXCS.
[Tporpamma o ¢usuke pazpaboTaHa c LEIbIO OKa3aHUs METOUYECKOM MOMOIIN YUUTEIIO
B CO31aHUU paboyell MPorpaMMsbl 110 y4eOHOMY MPEAMETY.
dusmKa ABIAETCS CUCTEMO0OPa3yOIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX NPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB M SIBJICHUH, N3Y4aeMbIX XUMHEH,
O6uosioruelt, actpoHoMuelt u ¢pu3nveckoil reorpadueli, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, I[PEeAOoCTaBisieT HaumOoJiee siCHble oOpa3lbl NPUMEHEHHS HAaydyHOro MeEToja
MO3HAHUSA, TO €CTh CII0CO0a MOIYyUYeHUs JOCTOBEPHBIX 3HAHUM 0 MUpe.
OnHa W3 TIaBHBIX 337ad (U3NYECKOro 00pa30BaHUS B CTPYKType o0mero odpa3oBaHuUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTepeca K Hayke Yy
0o0yyJaronmxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YPOBHE IPENIOaraeT OBJIAJACHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAY4YHYIO TPAaMOTHOCTD!
® HAy4YHO OOBACHATH SIBICHUS,
® OIIEHUBATh U IOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIICOBAHUS,
® UHTEPNpPETUPOBATH JAaHHbIE U KCIOJIb30BaTh HAy4YHBIE JOKa3aTeNIbCTBA MJIs
MOJIyYEHUS BBIBOJIOB.
Llenu wm3yueHuss QU3MKUM HAa YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs OMNpEAETICHbI B
Konnenmnuu npenonasanus ydebHoro npenmera «®dusmka» B 00pa30BaTEIbHBIX OpPraHU3ALMIX
Poccuiickoii ®enepauuu, peanu3ylmUX OCHOBHBbIE 00Ie00pa3oBaTe/IbHbIE MPOTrpaMMBbl,
yrBepxk1€HHON pemenremM Kosmernn MunucrepcrBa npocsenienust Pocculickonn ®enepanuu
(mpotoxkoun ot 3 nexkadpst 2019 r. Ne [1K-4BH).
Henn nzydyenus Ppu3nku:
e [puoOpeTeHHe HHTEpeca U CTpeMJIEHUs OOyyalolMXCsl K Hay4YHOMY H3YYEHUIO
HPUPObI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEI;

® pa3BUTHE TPEACTABIEHUH O HAaydyHOM MeETOJ€ TMO3HaHHA U (popmHpoBaHUE
HCCJIEIOBATENIbCKOIO OTHOILIEHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHMS KaK pe3yJIbTaTa MU3y4eHUs OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHUE NPEACTABICHUNA O PO (PU3UKU IS PA3BUTUS IPYTMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e Dpa3BUTHE NPEICTAaBICHUH O BO3MOXKHBIX cdepax Oynymeidl mnpodeccuoHanIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, OATrOTOBKA K JajbHeHeMy 00yu4eHHIO B 3TOM
HaIpaBJICHUH.

2



JlocTHKEeHUEe OTHUX MeJiell MmporpaMMbl 10 (PHU3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0Opa3zoBaHus 00eCIeUunBaCTCs pEIICHUEM CICAYIOINX 3a1ay:

e npHOOpeTEeHHE B3HAHMH O JUCKPETHOM CTPOCHHMH BEIIECTBa, O MEXaHUYECKHUX,
TETJIOBBIX, JJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e [pHOOpETEHHE YMEHHH ONKCHIBATH M OOBSICHATH (PU3MYECKHE SBICHHS C
UCIIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHUH]

® OCBOCHHE METOJIOB PEUICHUS MNPOCTEHIIMX pPaCUYETHBIX 3a7ad C HCIOJb30BAHUEM
bu3HUeCKUX MOJIENIEH, TBOPYCCKHUX U MPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

e pa3sBUTHE YMEHHWH HaOJIIOJaTh MPUPOIHBIC SIBICHHUS W  BBIOJHATH  OIBITHI,
JabopaTopHble pabOThl U AIKCICPUMEHTAIbHBIC HCCIICAOBAHUS C KCIIOJb30BaHHEM
U3MEPHUTEIBHBIX TPUOOPOB;

e ocBoeHHME MPUEMOB PabOTHl ¢ HH(OpManUedl (HU3MYECKOTO COAEPXKAHUS, BKIIIOYAs
UH(GOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHUAX (GH3UKH, aHaIW3 W KPUTHIECKOE
OlicHHBaHKe HH(OpPMAIINH;

® 3HAKOMCTBO CO cdepaMu mpodheCCUOHATBLHOU ACSITEILHOCTH, CBI3aHHBIME C (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMHU Ha JIOCTH)KEHHSX (PU3MIECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 0O0IIEro o0pa3oBaHuUs
orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2 yaca B Henento), B 8 kitacce — 68 yacos (2 uaca B
Henenmo), B 9 kinacce — 68 yaca (2 yaca B HeIEIIO).

[Ipennaraemslii B mporpamMmMe 1o (GHU3MKe MepedeHb JJabopaTOpHBIX PadOT M OMBITOB HOCHT
PEKOMEHIATENbHBI XapakTep, YYHTENb JellaeT BHIOOp MpOBeneHUs JabopaTOpHBIX padoT U
OIIBITOB C Y4ETOM MHAWBUAYAJIBHBIX OCOOCHHOCTEH 00YYaIOMINXCsl, CITUCKA IKCIIEPHMEHTAIBHBIX
3aJJaHMi, TIpeIaraéMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO dK3aMeHa 1o (hr3HKe.

COJAEP/KAHUE OBYYEHUSA

7 KJIACC

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY KAIOIIEro MUpA.

®usuka — Hayka o npupoze. SBneHus npupoabl. PU3NUYECKUE SBICHUSA. MEXaHUYECKHE,
TEIUIOBbIE, AIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BedW4MHBL. M3Mepenue ¢usmueckux BenuuuH. Pusnyeckue MNpHOOPHI.
ITorpemHocTs M3MepeHnid. MexayHapoaHas CucTeMa €IMHMII.

Kak ¢u3uka m npyrue ecreCTBEeHHble HayKHM U3ydyaroT NMpHpoly. EcTecTBeHHO-Hay4yHBIN
METOJl TO3HaHMs. HaOJII0JeHHe, IOCTAHOBKAa HAyYHOTO BOINPOCA, BBIABI)KEHHE THIIOTE3,
HKCIEPUMEHT TI0 TPOBEpKE TUIOTEe3, OO0bACHEHHEe HalmromaemMoro sBieHus. OmnucaHue
(U3UYECKUX SBJICHUMN C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, DJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wusnueckue MpuOOpsl U MpoLEAypa MPSIMBIX U3MEPEHUH aHAJOrOBBIM M IIU(PPOBBIM

npudopom.

Jlabopamopusie pabomuvt u onvimot.

Omnpenenenne HeHbl JeNIeHUs HIKaIbl U3MEPUTEIBLHOTO MpUoopa.

W3mepenue paccTosTHUM.

N3mepenne o0bEMa )XUIKOCTH B TBEPIOTO Tea.

Omnpenenenne pasMepoOB MalbIX TE.

W3mepenue TemmepaTypbl IMpH IOMOILIM >KHUAKOCTHOTO TEPMOMETpa MU JlaTYHKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccieqOBaHMS O MPOBEPKE THIOTE3BI: AAJBHOCTH MOJIETA LIAPHUKA,
MYLUIEHHOTO FOPU30HTAJIBHO, TEM 00JIbIIE, YeM OOJIbIIE BBICOTA ITyCKa.

Paznen 2. IlepBoHayaibHble CBeJleHHS] 0 CTPOEHHH BellecTBA.

CrpoeHne BelecTBa: aToOMbl M MOJEKYJbl, HX pa3Mepsl. OIBITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue yactul BeniecTBa. CBSA3b CKOPOCTH JBMKEHUS YacTHIl C TEMIEPATypoH.
BpoynoBckoe nBmwkenue, nuddysus. B3aummoneiicTBHE YacTHIl BEIIECTBA: NPUTSIKCHUE H
OTTaJIKNBaHHUE.

ArperaTHble COCTOSIHMSI ~ BEILLECTBA. CTPOCHME TIa30B, KUAKOCTEH U  TBEPIBIX
(kpucraminyeckux) Teia. B3auMOCBS3b MEXIy CBOMCTBAMU BELIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCcOOEHHOCTH arperaTHbIX COCTOSHHNA
BOJIBI.

Hemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHIKCHHS.

2. Habmopenue nuddysun.

3. Habmronenue sBneHu, 0OBACHAIOMINXCS NPUTSHDKEHUEM WM OTTAIKMBAHUEM YacTHUI]

BEILECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. OueHka quameTpa aToMa METOIOM PSI0B (C KCIoab30BaHHEM (HOTOrpadHii).

2. OnbIThl IO HAOJIIOAECHUIO TEMJIOBOTO PaCIIUPEHUs ra30B.

3. OmbITHI M0 OOHAPYKEHUIO ACUCTBUS CUII MOJICKYJISIPHOTO TIPUTSKEHHUS.

Paznen 3. /I[Bu:keHne H B3aMMo/ieiicTBHE TeJl.

Mexanuueckoe jBwkeHUe. PaBHOMepHOe UM HepaBHOMepHOe jBMKeHHE. CKOPOCTb.
Cpenssist CKOpOCTb TP HEPAaBHOMEPHOM JBIKEHUH. PacuéT myTu 1 BpeMeHU IBHIKEHUS.

SBnenue wmHepuMu. 3aKOH HMHepuuu. B3aumonelicTBue Ten Kak NPUYMHA H3MEHEHHS
CKOPOCTH IBMXKEHHUsS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnorHocts Bemiecta. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUILIE 00bEMA BELIECTBA.

Cuna xak XxapakrepucThka B3aumognencTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOUIbIO JWHAMOMETpa. SIBIeHUE TArOoTeHUs W cuia Tspkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue Cwil, HallpaBJIEHHBIX IIO
onHoI npsimoil. PaBHozeilcTByromas cuit. Cuna TpeHusi. TpeHue CKONIbKEHUS U TPEHUE MOKOA.
TpeHune B npUpozie U TEXHUKE.

Hemoncmpayuu.

HaGnroneHne MexaHU4ecKoro JABMXKEHHS Tela.

H3mepenne ckopocTy NPsIMOJIMHEMHOTO ABM)KEHHUS.

HaGnronenue siBleHUs] MHEPLKU.

Habntoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJIEHCTBUU TEJI.

CpaBHeHue Macc 10 B3aUMOJIEHCTBHUIO TEIN.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSMOH.

.]Iaéopamopnbte padomol u onvimol.

1. OmpenencHue CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (LIapuKa B KHUIKOCTH, MOJCIH
AIIEKTPUYECKOTO aBTOMOOWIISL M TaK JlaJiee).

2. OmnpeneneHre CpeHEH CKOPOCTH CKOJNBXKEHHS Opycka WM IIapuKa 10 HAKIOHHON

IJIOCKOCTH.

Ornpezenenne MmI0OTHOCTHA TBEPJOTO TeEA.

OmnBITHI, AEMOHCTPHPYIOIINE 3aBHCUMOCTh pacTshKeHUs (aedopmanuu) mpyXUHBI OT

MIPUIOKEHHOM CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Tesa U
XapakTepa CONMPUKACAKOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHne TBEPABIX TeJ, *KUAKOCTEI U ra3os.
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Hasnenne. CriocoObl yMEHbIICHHS U yBEeTHMUSHHS JaBieHus. /laBienue raza. 3aBUCUMOCTb
JIaBJIEHUs ra3a oT 00béMa, Temneparypsl. [lepenada naBiaeHus TBEPABIMU TEIaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTHueckue MalmMHbBI. 3aBUCUMOCTH JAaBJIEHUS KUAKOCTU OT
riyOunsl.  I'mapocratmueckuit  mapagokc. CooOmaromuecs  cocyasl. ['mapaBiauueckue
MEXAHU3MBI.

Atmocdepa 3emnun u atmocdepHoe AasieHue. [IpuyuHbBI CyliecTBOBaHUS BO3AYLIHON
obonmouku 3emun. OmbiTt Toppuuernnu. M3mepeHue aTMocgepHOro AaBiCHUSA. 3aBUCHMOCTD
aTMOC(EpHOro JaBJE€HHUS OT BBICOTHI Haja YypoBHeM Mops. IlpuGopsl s u3MepeHus
aTMoc(epHOro JaBICHHUS.

JlelicTBrE )KUAKOCTH U Ta3a Ha MOrpyEHHOE B HUX Telo. BrITankuparomnias (apxumeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPBH.

Ilepenava naBiacHMs )KUIKOCTBIO U Fa30M.
Coob1maronmecs: CoCy/Ibl.
I'uapaBnmueckuiil mpecc.
[IposiBnenue neiicTBus aTMOCGHEPHOTO AaBICHHS.
3aBUCUMOCTb BBITAJKUBAIOIIEH CHUJIBI OT 00bEMaA MOTPY)KEHHOW YacTH Tela |
IUIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM JKUIKOCTH.
8. VYcioBue 1ulaBaHWS TEN. IUIaBaHWE WIM TIOTPY)KEHHE TEl B 3aBHCHUMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEH TeJIa U KUAKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOIpyKEHHON B KUAKOCTb

4yacTH TeJna.

2. OmnpeneneHue BbITAJIKUBAIOIIEH CHJIbI, JACHCTBYIOLIEH Ha Teno, NOrpyKEHHOE B

HKUJKOCTbD.

3. IIpoBepka HE3aBUCHMMOCTHM BBITAIKHBAIOIIEH CHIIbI, JAEHCTBYIOLIEH Ha Telo B
KUJKOCTH, OT MaccChl Tela.

4. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIONICH CHUJIBI, AEHCTBYIOLIEH Ha
TEJO B )KUJKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTHU
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMpPOBAaHUE JIOJKM U OINpejaeieHue eé
IPY30N0ABbEMHOCTH.

Pa3nen 5. PaGora n MOIIHOCTH. JHeprus.

Mexanngeckasi pabota. MOITHOCTb.

[IpocThie MeXaHU3MBI. pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHs pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KII/I npocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass 2Heprud. KuHeTmdeckas W mnoTeHUuanbHas 53Heprus. llpespamienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUsl YHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomuvt u onvimol.

1. Ompenenennie pa®OTBI CHJIBI TPEHUS NPU PABHOMEPHOM JBH)KEHUH Tela 110

TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccrnenoBanue ycloBHiA paBHOBECHS phIyara.

3. Usmepenue KIT/I Hak1OHHOHN TIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOM SHEPruu.

8 KJIACC
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Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUHU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJeKyJd. OmnbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOro cOCcTOSHUI BemecTBa. Kpucraminyeckue u
amop@Hsbie Tena. OOBsICHEHNE CBOMCTB ra3oB, KHUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKCHUN
MOJIEKYJIIPHO--KUHETUYECKONM Teopun. (CmauMBaHWE M KalWULIPHbIE sBIEHUsA. TermioBoe
pacCLIUPEHHE U CKATHUE.

Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUXKEHHUS YaCTUL.
Buytpennss sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEpruu: Terwionepenada u
coBeplieHre padboThl. Buapl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIHS, H3ITyYCHHE.

KonuyecTBOo TemaoTel. YenbHas TEMIOEMKOCTh BEIIECTBA. Te€MJI000OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oananca. IlnaBrneHue um oTBepleBaHHE KPUCTATMYECKUX
BEIIECTB. Y/eibHas TeroTa IuiaBieHus. [lapooOpasoBanue W KoHaeHcanus. Mcmapenue.
Kunenue. YnaenbHas Temiora mnapooOpa3oBaHUs. 3aBUCUMOCTb TeMIEpaTypbl KUIEHUS OT
aTMoc(hepHOTro JaBJICHMS.

BnaxxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHHUS.

[Tpuniuner pabotel TerumoBbix aBuratene KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOUIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUKEHUSI.
Habmonenue nuddysumn.
Habntoienue siBieHni cMayiBaHUs U KaMWJUISIPHBIX SIBJICHHI.
HaGroienne TerioBoro pacmpeHus Ted.
M3meHeHue AaBlieHus ra3a Mpyu U3MEHEHUH 00bEMa M HAarpeBaHUU WA OXJIaKICHHH.
[TpaBuina uamMepeHus: TeMnepaTyphbl.
Bune! Teruionepenayu.
OxJtak/IeHre MPU COBEPIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHUH padOThl BHEITHUMH CHUJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmoienue xumneHus.
. HaGmronenne mocTossHCTBa TEMIIEPATyphI MIPHU TUTABICHUH.
13. Mopenu TEIIOBLIX ABUTATENEH.
Jlabopamopmusie pabomot u onvimol.
OnbITH MO OOHAPYKEHUIO TEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUSI.
OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COMM WM caxapa.
OnbITHI 1O HAOIIOEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TE.
Ornpesenienne aBieHUs BO3AyXa B OAJJIOHE MIMPUIIA.
OnBITHI, AEMOHCTPUPYIONIME 3aBUCUMOCTh JaBIIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WIN OXJIKICHUS.
6. IlpoBepka TrHUMOTE3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TeMITepaTypHI.
7. Habnronenue w3MeHEHHUS BHYTPEHHEH HHEPruM Tella B pe3yjbTaTe Terjonepeaadd u
pabOTHI BHEITHUX CHIL.
HccnenoBaHue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOIHOW U TOpsYeld BOJBI.
9. OmpexneneHue KOJUYECTBA TEIUIOTHI, ITOJIYYCHHOTO BOJOW TIPH TEIUIOOOMEHE ¢
HarpeTbIM METaUIMYECKUM IIUIHHIPOM.

CoNoOA~WNE
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10. Onpenenenue yaenpHON TEIIIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporecca HCIapeHHUS.

12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3TyXa.

13. Omnpenenenue yaenpHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nes 7. DinexkTpuyeckue U MATHUTHDIE SIBJICHUS.

OnekTtpuszanus Tenl. J[Ba poma AIEKTPUYECKUX 3apsioB. B3aumoneicTBue 3apsKEHHBIX
ten. 3akoH Kynona (3aBHCHMOCTB CHJIBI B3aHMMOJICHCTBUSI 3apsDKCHHBIX TENl OT BEJIUYHHBI
3apsI0B M PACCTOSHHS MEKIY TEJIaMH).

Onexkrpuueckoe nose. HanpsxEHHOCTh 3nexkTpuueckoro nois. [IpuHuun cynepno3unuu
JIEKTPUYECKHUX TI0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJEMEHTapHBIM 3iieKTpuueckuil 3apsia. CrtpoeHue
aTtoma. [I[poBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOr0 3apsaa.

ONEKTpUYECKUH TOK. YCIOBHMS CYLIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTouHuKH
HOCTOSTHHOTO TOKa. JIeHCTBHS 3JEKTPHUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka. DiekTpuueckoe HampspkeHue. ConpoTHBIIEHUE
IPOBOJHMKA. YJIEJIbHOE CONpPOTUBJIEHHME BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[locnenoBarenpHOE M NapaJJICIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota u MomHOCTb 351eKTpuuecKkoro Toka. 3akoH /[xoyns—Jlenua. Dnekrpuueckue nenu
U TIOTpeOUTENH IEKTPUUECKOM sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3auMoAeHCTBHE NOCTOSIHHBIX MAarHWTOB. MAarHuTHOE MOJIE.
MarnuTHoe noJjie 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcteaa. MarautHoe nosie
AIEKTPUYECKOr0 TOKa. [IpuMeHeHNe 2JeKTpOMardiuToB B TEXHUKE. /[eliCTBHE MarHUTHOIO IOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHUrarelb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
AJIEKTPOJBUraTEIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbitel @apanes. SBnenwe  anekTpoMarHUTHOM  uHAYKIMU. [IpaBuio  Jlenua.
OnektporeHeparop. CrnocoObl TONYYEHHUS JICKTPUUYECKON HHEPruu. OIJIEKTPOCTAHLIUUA Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DnexTpuzanus Tell.
JIBa poJia SIEKTPUYECKUX 3aps0B U B3aUMOJICHCTBHE 3apsKEHHBIX TElL.
YCTpoUCTBO U IEHUCTBHE DJIEKTPOCKOIIA.
DneKTpocTaTUUeCcKast UHIYKIIHSL.
3aKOH COXpaHEHMS DIEKTPUUECKUX 3apsIIOB.
IIpOBOTHUKY M AUDIIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM DJIEKTPUYECKOTO OIS,
M cTOYHMKHN ITOCTOSITHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30BBI#1 pa3psn.
. I3mepeHue CUIIbl TOKa aMIEPMETPOM.
. I3MepeHue dIeKTpUYECKOrO HaIIPSKEHUsST BOJIBTMETPOM.
. PeocTaT u MarasuH conpOTHBIICHUN.
. B3auMozeincTerue NOCTOSIHHBIX MarHUTOB.
. MonenrpoBaHue HEBO3MOKHOCTH PA3EIIECHUS MOIOCOB MATHUTA.
. MonenupoBaHie MarHUTHBIX M1OJIEW MOCTOSIHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTtHoe nose Toka. DJIeKTPOMarHur.
. JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATEb IIOCTOSIHHOTO TOKA.

CoNoOARWNE
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22. UccrnenoBanue SBICHUS JIEKTPOMArHUTHON MHITYKIIHH.

23. OnwiTel Dapanes.

24. 3aBHCHMOCTH HAIpaBJICHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBHH €ro BOSHUKHOBEHHS.

25. DIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomut u onvimol.

OnbIThI 1O HAOTIOICHUIO JIEKTPU3ALIUN TeJl UHAYKLINEH U TPU CONPUKOCHOBEHHUHU.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO 10JI HA IIPOBOJIHUKH U JUJIEKTPUKU.

COopka u mpoBepka pabOThI JIEKTPUUECKON LENH MMOCTOSIHHOTO TOKA.

W3MmepeHnue U peryiupoBaHue CUJIbI TOKA.

H3mepenue u peryiupoBaHie HaMPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pEe3UCTOpa U HAIPSHKEHUSI HAa PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JEKTPUUECKOIO  COIPOTHUBIICHUS
MPOBOJHMKA OT €r0 JJIUHBI, TUIOIIAIU TOTIEPEUYHOT0 CEUYEHUS U MaTepHraia.

8. IlpoBepka mpaBuia CIOXKECHUS HANPSHKCHUH TPU TOCIEAOBATEIILHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.

9. TIposepka mpaBuia Uit CUIIBI TOKA MPH NMAapaJUICTBHOM COSTMHEHHN PE3UCTOPOB.

10. Omnpenenenuie pabOTHI ANMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEISEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYILIETO 4Yepe3 JIAMIIOUKY, OT HamlpsHKEHUS
Ha HEW.

13. Omnpenenenue KI1J[ narpesarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. U3syyeHne MarHMTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MPU HMX OOBEIAUHEHUH U
pa3JeNeHun.

16. UccnenoBanue NeHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbl B3aUMOJEHCTBUS KaTYILIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABIIEHUS TOKA B KaTYIIIKE.

18. 3yuenHwue AeiicTBUSI MArHUTHOTO TTOJISI Ha MTPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue U U3ydeHue paboThl JIEKTPOABUraTEsl.

20. Uzmepenne KI1/] anmexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl 1O MCCIEIOBAHUIO SIBJICHHUS 3JIEKTPOMAarHUTHOW MHAYKIMH: HCCIEJOBAHUE
M3MEHEHUH 3HaYeHMs U HAIIPaBJIEHUSI MHAYKLIIHOHHOTO TOKA.

9 KUIACC
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Pa3nen 8. Mexannueckue siBJI€HHUSI.

Mexanuveckoe aBwkeHne. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTEITHLHOCTh
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE JBWXKEHHE. HepaBHOMeEpHOE
npsIMOJIMHEWHOE NBIkeHHe. CpelHsiss U MrHOBEHHAs CKOPOCTh Tela TPH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHeHOe BrkeHre. CBoOoaHOE nageHue. OMbIThI
lNanunes.

PaBHOMEpHOE ABMXEHHE MO OKPYXKHOCTH. [lepuoa m wactora oOpamenus. Jluneinas u
yrijioBasi CKOpocTu. LleHTpocTpeMUuTENbHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. [IpumHnmn
CYNEPITO3UIUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS CKOJIbKEHUS, CUila TPECHHS
MOKOS1, APYTHE BUAbI TPEHUSI.



Cuna TKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpEHHE CBOOOTHOTO TMaICHHUS.
JBmwxenue mianer Bokpyr ComHma. IlepBas kocmuueckas ckopocth. HeBecomocTh u
Neperpy3Ku.

PaBHOBecue maTepuanbHON Touku. AOCo0THO TBEPIOE Teno. PaBHOBecue TBEpIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. M3meHnenue umnyinbsca. MMmynbe cuiibl. 3aKOH COXPAHEHHS] UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuyeckass pabota U MomHOCTb. PaboTa cun Tskectd, ynpyroctH, TpeHusi. Cs3b

SHEPrUu

nu pa60TBI. HOTGHI_[I/IaJIBHaH SHEpIrusa TCJIa, MOAHATOrO0 HaAd IOBCPXHOCTHIO 3CMIIM.

[ToreHmanpHas sHEprus cxaTou npyxuHbl. Kunetudyeckas sneprus. Teopema 0 KUHETUUYECKOM
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO IBHKEHHS TeJla OTHOCUTENFHO PAa3HBIX TNl OTCUETA.

2. CpaBHeHHE NyTeH W TPACKTOPHUM IBUKEHHUS OJHOTO U TOTO e Tela OTHOCHUTEIbHO
pa3HBIX TEJl OTCYETA.

3. H3MepeHue CKOPOCTU M YCKOPEHUS MPSIMOJIUHEHHOTO JBUKECHHUS.

4. VccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOIO JIBUKEHMS.

5. HaOmionenue IBHKEHUS Tela MO OKPYKHOCTH.

6. HaGnronenne MexaHMYECKHX SBIICHUH, MPOUCXOMAININX B CHCTeMe 0Tcuéra «Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl Tea U AEUCTBYIOLIEH Ha HErO CUIIBI.

8. HalOmnronenue paBeHCTBA CUJI PU B3aUMOJICHCTBUH TE.

9. H3meHnenwue Beca Tena MpH yCKOPEHHOM JBMKEHUH.

10. [Tepenaya ummynbca Mpu B3aUMOICHCTBUU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJEHCTBUU TEI.

12. Coxpanenue uMIyibca Mpu HEYIMPYroM B3aUMOICHCTBHH.

13. CoxpaHeHnue UMITyIbCa MPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.

14. HaGmroieHre peakKTUBHOTO ABUKCHUS.

15. CoxpaHeHue MeXaHU4eCKOM SHEPTrUU Ipy CBOOOIHOM Ma/I€HUH.

16. CoxpaHeHue MeXaHUYECKOW SHEPTUU NpU ABUKCHUU TeJa MOJT JSHCTBHEM MPYKUHBIL.

Jlabopamopnwvie pabomot u onvimol.

1. KoHncTpyupoBaHue TpakTa Ijs pa3roHa M JajJbHEHUIEro paBHOMEPHOTO JIBHYKEHUS
[IapUKA WIH TEJIEKKH.

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUs OpycKa WIM JABMXKEHHs LIapUKa I10
HaKJIOHHOM TJIOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Telda NpU PaBHOYCKOPEHHOM JBM)KEHUHU I10 HAKIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHM MPU PAaBHOYCKOPEHHOM JIBUXKEHUU Oe3
Ha4yaJIbHOW CKOPOCTH.

5. IIpoBepka TrHUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBKEHHMU O€3 HadaJbHOH
CKOPOCTH IIyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccrenoBanue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXCHHS OT CHIBI HOPMAaJbHOTO
JIaBJICHUSI.

7. Omnpenenenue k03pPUIHIEHTa TPEHUS CKOJIbKECHHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBL.

9. Omnpenenenrie pabOTHl CHJIBI TPEHUS TPH PABHOMEPHOM JIBUKCHHU Tela TI0
TOPU30HTAIILHON MOBEPXHOCTH.

10. Onpenenenre pabOTHI CHIIBI YIPYTOCTH TpPU TOIBEME Tpy3a C HUCIOIH30BAHUEM

HCIIOABHXKHOI'O U IIOABHXKHOI'O OJIOKOB.



11. N3yuyeHue 3aKoHa COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHUSI M BOJIHBI.

KonebarenpHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHWN: TEPHOJ], YacToTa,
amMIuinTya. MaTtemMaTuueckuid U TNPY>KUHHBIA MaaTHUKU. [IpeBpaiieHue sHepruu npu
K0JIeOAaTEIbHOM JIBUKCHHUU.

3aryxaromue konebanus. BeiHyxneHHble koneOanusi. Pesonanc. MexaHnueckue BOJHBI.
CBolicTBa MexaHn4eckux BOJIH. [IposonbHble U nonepeuHble BOJIHBI. [lJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndeckue BOJIHBI B TBEPJIOM Telie, CEHCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue xojeOaHMA TN O] 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPYKUHE.

Habmionenne BrIHYKICHHBIX KOJIeOaHUH U pe30HaHCca.
PacnipocTpaHeH#e po0IbHBIX U MOMEPSYHBIX BOJIH (Ha MOIEIH).
Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.

J1a6opam0pnble pabomovt u onvimol.

1. OmpeneneHue 4acTOTHI U NIEpUOAA KOJIEOAHUN MAaTEMATHYECKOTO MasiTHUKA.

2. OmnpezneneHre 4YacTOTHI U TIEpHO/Ia KOJIeOaHHd TPY>KUHHOTO MasiTHHKA.

3. HccnenoBanue 3aBUCUMOCTH IEpHOJa KojeOaHUN MOABEIIEHHOTO K HHUTHU Tpy3a OT

JUTAHBI HUTH.

4. VccnengoBaHue 3aBUCHMOCTH TEpHOa KojeOaHUN MPYKMHHOTO MAasTHHKA OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCMMOCTH IepHOJa KoJieOaHWH Trpy3a, MOJBEIIEHHOTO K HHUTH, OT

Macchl Ipy3a.
6. OmnbITel, [EMOHCTPUPYIOLIUE 3aBUCHUMOCTh Mepuoja KOJIEeOaHWH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHUs: CBOOOJIHOIO MaIeHUs.

Pazaen 10. DiiekTpOMarHuTHOE 1MOJIe H 3JIEKTPOMATHUTHBIE BOJTHBI.

ONEKTPOMarHUTHOE IOJI€. DJIEKTPOMAarHUTHHIE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkana s3nexkTpoMarHuTHbIX BOJIH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBbBIE cBOMCTBa CBETA.

Hemoncmpayuu.

1. CsaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopnwvie pabomot u onvimol.

1. M3yueHue CBOWCTB 3JI€KTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBble siBIEHUS.

JlyueBas monens cBerta. Mcrounuku ceera. lIpsiMonnHEWHOE paclpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHs CBETa.

ITpenomiienne cBeta. 3aKOH IpeaoMiieHus cBeTa. I1olHOe BHyTpeHHEee OTpakeHUE CBETA.
Hcnonp30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONa U
Teneckona. ['a3 kak onTudeckas cucreMa. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxxenue 6enoro cBeta B ciekTp. OnbiTel HhtoToHa. Cl0XKEeHHe CIEKTPaIbHBIX 1IBETOB.
Hucniepcus cera.

Hemoncmpayuu.

1. TIpsmonuHeitHOe pacpocTpaHEeHHE CBETA.

2. OtpaxeHue cBera.

o UTE W
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[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
[Ipenomnenue cBera.

OnTHyeckuii CBETOBOI.

Xon jtydeit B coOuparomiei JruH3e.

Xox JIydeil B paccenBarole JIMH3E.

[Tonyuyenue n300paXkeHU ¢ MOMOIIBIO JIUH3.

[Mpunmun geiictBus doroanmnapara, MUKPOCKONA U TEIECKOIIA.

10 Moens riiasa.

11. Pa3noxxenue 6esoro cBeTa B CIIEKTP.

12. Ilony4yenue Oenoro cBera Npu CI0KEHUH CBETa Pa3HbIX LIBETOB.

Jlabopamopusie pabomut u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUSI CBETOBOIO JIy4a OT yIJla MaJeHHs.

2. Hzydenue xapakTepUCTHK M300paXeHHUs IPEAMETA B IJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHHUS] CBETOBOIO JIy4a OT yIjla MajJeHus Ha
I'PAHULIE €BO3LyX—CTECKIIO».

[Tonyuyenue n300paxeHuii C MOMOLIbIO COOUPAIOLIEH TUH3BI.

Omnpenenenne GHOKyCHOrO pacCTOSHUS M ONITHYECKON CHIIbI COOMPAIOLEH JINH3HI.
OnbITHI IO PA3JI0’KEHHIO OEJIOro CBETa B CIEKTP.

OnpITHl IO BOCTPHATHIO I[BETA MPEIMETOB NPU MX HAOIIOJACHUU Yepe3 IBETOBHIC
(UITBTPBHIL

Pa3nen 12. KBaHToBbI€ SIBJIEHHS.

OmnsiThl Pesepdopna n minanerapHas mozens aroma. Moaens atoma bopa. HMcenyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uziaydeHus. CTpoeHHE aTOMHOIO spa.
Hyxionnas mopens aromHoro sgpa. HMsoromsl. PaavoaktuBHble npeBpameHus. [lepuon
I0JIypacnazsa aTOMHBIX sIZIEp.

SnepHble peakiuu. 3aKOHbI COXPaHEHMsI 3aps0BOI0 U MaCCOBOTO YHMCEN. DHEPIUsl CBSI3U
aToMHBIX saep. CBa3p maccel W dHepruu. Peakuum cuHte3a u JeneHus saep. Mcrounuku
sHeprun CoJtHIa U 3BE3I.

SAnepnas sHepretuka. [IeiicTBUS pagOaKTUBHBIX U3JTyUYE€HUIN Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrHeKTpbl U3JIy4eHUs U TOTJIOLICHHUS.

CrieKTphl pa3Iu4HbIX Ia30B.

CrnekTtp Bomopoza.

Habmtoienue TpekoB B kamepe BunbcoHa.

PaboTa cuéTurika HOHM3UPYIOIUX U3TYyYESHUH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAIOB U POAYKTOB.

.]Ia60pam0pnbte padomol u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE HDHEPTrHMHM YaCTHIBI 10 TOPMO3HOMY NyTH (T10

doTorpadusim).

3. H3mepeHue paaroakTUBHOTO (oOHA.

IHoBTOpPHUTEJIBbHO-00001IAKOIMIA MOYJIb.

[ToBTOpUTENBHO--0000IAIOMIMK  MOIYJb NpeAHa3HaYeH Il CHCTEeMaTHU3aluu U
0000111eHUS TPEIMETHOTO COICPKAHUS U OTbITa AEATEIbHOCTH, TPUOOPETEHHOTO NMPU U3YUECHUU
BCETo Kypca (PU3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke s 00yyaromKXcs, BEIOPABIIUX 3TOT YUeOHBIHM MpeaMer.

IIpy w3ydyeHMM [AHHOIO MOJYJS pPEAIU3YIOTCS M CHUCTEMATU3UPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHUE TMPEIMETHBIX U
METaINpeIMETHbIX TUIAHUPYEMBIX pe3yJIbTaTOB 00ydeHus, (opMupyercs ecTecTBEHHOHAy4Has
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TPaMOTHOCTb. OCBOEHHUE HAyYHBIX METOJOB HCCIIEIOBAHUS SBICHHU MNPUPOABI M TEXHHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATH (U3NYECKUE SBJICHHS, NPUMEHSS TMOJy4YeHHbIE 3HaHUS,
pemarh 3aJa4u, B TOM YUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpyHUIMIIANBHO AEATEIbHOCTHBIM XapaKTep JAHHOTO pa3fena peaiu3yercs 3a CYET TOro,
9TO 00yYaIOIIUECs BBIOJIHSIOT 33/I1aHUs, B KOTOPBIX UM MPEIaraeTcs:
Ha OCHOBE IMOJIYYEHHBIX 3HAHUI Paclo3HaBaTh U HAy4YHO OOBSICHATH (PU3HUECKUE SBIICHUS
B OKpPY’KaroUIeH MIPUPOJE U OBCEIHEBHOM KU3HU;
MCIIOJIb30BaTh HAay4HbIE METOJIbI MCCIeOBaHUS (U3UUYECKUX SIBJICHUI, B TOM YHCIE IS
MIPOBEPKHU TUIIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4YHBbIE OCHOBBI HamOOJIee BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHUH,
HalpuMep, MPAKTUYECKOTO HCIIOJIb30BAHMUS PA3JUYHBIX HCTOYHUKOB SHEPrUH HAa OCHOBE
3aKOHA MPEBPALLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

W3ydyeHne @uU3MKM HAa YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMs HANpaBiI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.
B pesymbraTte wm3ydeHWs (QU3MKH HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuaroierocst 0yayT c(hopMUPOBAHbI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTAThl B YACTH

e 1) HATPHOTHYECKOTO BOCIIMTAHUSI:

® - MPOsIBJICHWE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOH (pu3mueckoi
HayKH,

® - [[EHHOCTHOE OTHOIICHHUE K JIOCTHKCHUSAM POCCHUCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa:kJIaHCKOro H JyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS |

® - FOTOBHOCTHh K aKTUBHOMY YYacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M STHYECKUX
POOJIeM, CBS3aHHBIX C TPAKTHYCCKUM MPUMEHEHHEM JTOCTHIKEHUN (PU3UKH;

® - OCO3HaHHE BAXHOCTU MOPAIbHO--3TUYECKHUX MPHUHIIUIIOB B A€ATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOTr0 BOCTIMTAHUSI:

® - BOCIPHUSATHE DCTETUYECKUX KAueCTB (PU3NUYECKOW HAyKU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,

¢ 4) HeHHOCTH HAYYHOTO MO3HAHMS:

® - OCO3HAHME IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTa TMO3HAHHs MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABNSIONICH KYIbTYpPHI;

® - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K HCCIIEI0BATEIBCKOM IS TEILHOCTH,

e 5) ¢popMupoBaHus KyJbTYPHI 310POBbS H IMOIMOHAILHOIO 0J1arOMOJIyYHs

® - OCO3HAaHME IEHHOCTH Oe30macHOro o0pa3a XU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAKHOCTH TpaBWJI OE30MaCHOTO TIOBEACHUS Ha TPAaHCIOPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TETLIOBBIM O0OPYIOBAaHUEM B JIOMAIIHUX YCIOBHSIX;

e - chOpMHPOBAHHOCTh HaBBbIKA pedIECKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y JPyroro 4eIoBeKa,;

e 6) TPY10BOr0 BOCIIUTAHHUSI:

® - aKTHBHOC YYacTHE B PCIICHHM MPAKTHYECKHX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3alliy, TOpOoJa, Kpas) TEXHOJOTHYECKOW W  COIMAJIbHOW HAMpPaBICHHOCTH,
TpeOyIOMIMX B TOM YHCIIe U PU3NISCKUX 3HAHUH;

® - HHTEpeC K MPAKTHICCKOMY H3YUCHHUIO MPOPECCHi, CBSI3aHHBIX C PH3UKOI,

e 7)3K0JIOrHYeCcKOro BOCIIMTAHUS
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® - OpHEHTAlMs Ha TpPUMEHEHHWE (U3NYECKHX 3HAHUM M peleHus 3anad B o0aacTu
OKpYXKarollel cpebl, TUIAHUPOBAHHS MOCTYIKOB M OIEHKH MX BO3MOXKHBIX ITOCIEICTBHUI
JUISL OKPY>KAIOIIE Cpebl;

® - OCO3HaHHE ITI00ATBLHOTO XapaKTepa YKOJIOTUIECKUX MPOOJIEM U ITyTeil X PELICHuS,

e 8) amanTanuM K N3MEHSIOIIMMCS YCJIOBHSIM CONUAILHON Y MPUPOIHOI Cpeabl:

e - [OTPeOHOCTH BO B3aMMOJCHCTBMM NPU BBIOJHEHHH HWCCICIOBAHUM M MPOEKTOB
(bu3MUECKOI HAIPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACATEIbHOCTD;

e - TOTPeOHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHcle (OPMYJIHPOBATH HJICH,
MIOHATHS, TUIIOTE3BI O (PU3MYECKUX O0BEKTaX U SBICHUSX;

e - 0oco3HaHHE Ae()UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1aCTH (PU3HKH,

® - [JTAHWPOBAHHUE CBOETO PA3BUTHS B PUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHHIA;

® - CTpeMIICHHE aHAJM3UPOBATH U BBIABISATH B3aUMOCBS3H MPUPO/IbI, OOIIECTBA M IKOHOMHUKH,
B TOM YHCJIE C MCIIOJIB30BaHUEM (PU3NYECKUX 3HAHU,

® - OLEHKA CBOMX JCHCTBUHA C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO Cpery, BO3MOXKHBIX
r1100aIbHBIX TTOCIIEICTBHHA.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHMs HporpaMMbl O (U3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOydatomerocs Oynyr chopMuUpoOBaHBl MeTampeaMeTHblIe pe3yJbTaThl,
BKJIIOYAOIME [103HABaTEJIbHbIC YHHBEpCAJIbHblE Yy4yeOHble JEWCTBUS, KOMMYHMKATHBHBIE
YHUBEpCalIbHbIE Y4eOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YIeOHBIC ICHCTBHS.

ITo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble 1oruveckue aeiicTBUA:
® BBIBJIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SBICHUIA);
® yCTaHABJIMBATh CYLIECTBEHHBIH MPU3HAK KJIACCU(PHUKAILMK, OCHOBAHUS JJs1 00001IeH s
U CpaBHEHUS,
® BBIABJIATH 3aKOHOMCPHOCTH W IMPOTHBOPCUYHA B PACCMATPUBACMBIX (baKTax, JaHHBIX U
HaOJI0ICHUSX, OTHOCALINXCS K (PU3HMUECKUM SIBIICHUSIM;
® BBIIBJIATH NPUYUHHO--CIECICTBEHHBIC CBSA3M NPU HM3YyYCHUU (PHU3UUECKUX SIBICHUN U
mponeccoB, JA€jJaTb BbIBOJALI C HCIOJB30BAHUCM ACAYKTUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOYEeHUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBS35X (PU3UYECKUX BEJIUYMH,;
® CaMOCTOSTENIBHO BbIOMpaTh crmoco0 pemeHus Y4eOHOM (u3nmyecko 3anadu
(cpaBHEHHE HECKOJIBKHUX BapHaHTOB pEIICHHs, BHIOOpP HamOoJiee MOMXOMASIICTO C
y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTCPHEB).
Ba3oBble ucciiegoBaTebcKue 1eHCTBUSA:
®  UCHOJb30BATh BOMPOCHI KaK UCCIIEA0BATEILCKUN MHCTPYMEHT MO3HAHUS,
® [POBOJUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
¢du3nuecKkuil FIKCIEPUMEHT, HeOOIbIIOE UCCIIeI0BaHNEe (PU3NYECKOTO SIBJICHUS,
® OIEHUBaTh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTHh MH(GOpPMAIMIO, TIOJYYEHHYIO B XOJ€
UCCIICIOBAHMSI WITH DKCIICPUMEHTA,
e camoCTOATEeNbHO  (opMynupoBaTh O00OOIIEHHMS M BBIBOJABI IO  pe3yJibTaTaMm
pOBEAEHHOTO HAOIIOICHUS, OMIBITA, UCCIICTOBAHMS;
® TIPOTHO3UPOBATH BO3MOXKHOE JaTbHEHIIee pa3BUTHE (PU3MUECKHX TPOIIECCOB, a TAKXKE
BBIJIBUTATh TPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.
Pabora ¢ unpopmanmei:
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NPUMEHSATh Pa3IMYHbIE METOAbI, MHCTPYMEHTHl M 3alpochl MpH TOUCKE M O0TOOpE
“H(}OpMAITMK WK TAHHBIX C YUETOM MPEIIOKEHHON yueOHOM (hu3nIecKoi 3a1a49u;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIMIO PA3IUYHBIX
BUOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMANBbHYIO (opMy TpeacTaBicHUs HHDOpMauu u
WUTIOCTPUPOBATh pElIaeMble 3a/la4d HECJOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpadukoii 1 UX KOMOMHAIUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

B Xojae OOCyXaeHuss ydyeOHOro MaTepualna, pe3yiabTaToB J1abOpaTOpHBIX paboT u
MPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U BBICKa3bIBaTh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H U MO JIeP)KaHue 0JIaroXKeIaTeIbHOCTH OOIICHHUS;
COIOCTaBJISITh CBOM CYXACHHUS C CYXKICHHSIMH JPYyTdX YYaCTHUKOB JHMAjora,
00OHApyKUBATh Pa3IMYUE U CXOJCTBO MMO3UIIHN;

BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJCTaBIATh  PE3yJbTaThl  BBIIOJHEHHOTO  (DM3MYECKOr0  OIBITA
(PKCIIepuUMEHTa, UCCIIeIOBAHMUS, IIPOCKTA);

MOHMMAaTh M KCIIOJIb30BaTh MPEHUMYIIECTBA KOMAaHIHOW W WHIAMBUIYAIbHON pabOTHI
IIPH PEIICHUN KOHKPETHON (hU3MUYECKOM MPOOIeMBI;

NPUHUMATh [EJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS IO €6
JTOCTIKEHHIO. PaCIpeIeNISITh POJId, 00CYKIaTh MPOIECCHl U PEe3yJbTaThl COBMECTHOM
paboThI, 000011aTH MHEHHS HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PabOTHI, JOCTUTAss KAYECTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIMPaBJICHUIO U KOOPJIMHUPYS CBOU JCHUCTBHS C APYTUMH WICHAMH KOMaHIbI;
OIICHUBATh KAYeCTBO CBOECTO0 BKJIaJa B OOIMMH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYTUPOBAHHBIM YUACTHHKAMU B3aUMO/ICHCTBHSI.

PeryasiTuBHBIC yHMBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranm3anus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIIMX JUIsl PELIeHUS
bu3nyecKux 3HaAHMIA;

OPHEHTHPOBAThCS B PA3IMYHBIX MOJXOJaX MPUHATHSA peleHuil (MHAMBUAYaTIbHOE,
NPUHSITHE PELICHNUS B TPYIIIE, IPUHATHE PEIICHUH IPYIIION);

CaMOCTOSITENIbHO COCTAaBJISITh AJNTOPUTM pelleHus (U3MYecKOd 3aJauu WIM IUIaHa
UCCIICIOBAaHUSI C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpOBAaTh MpeajiaraéMble BapUaHThl PEeIICHUH;

JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, 3MOLMOHAIbHbINA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U MpeyIararth IjiaH €€ U3MEHEHHS,

OOBSCHATh TNPUYMHBI JIOCTHXKEHHS (HEJOCTHKEHUS) PE3YJIbTaTOB JESITEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY;

BHOCHUTH KOPPEKTHBEI B JISSTEIBHOCT (B TOM YHUCIIE B XOJI BHIMOJIHEHUS (PU3NIECKOTO
UCCJICIOBAaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHBIIMXCS
CUTYalli, yCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LICJIA U YCIOBUAM,

CTaBHUTh ce0s1 Ha MECTO JAPYroro 4ejaoBeKa B XOJ€ CIopa WM JAUCKYCCUU Ha HAY4YHYIO
TE€MY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpH pelmeHuH (U3NYECKHX 3aJad WIH B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO APYroro.
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INPEAMETHBIE PE3YJIBTATDBI

K konny oOydeHus B 7 KJjacce IMpeIMETHbIE pPe3yabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OOYJAIOIIUXCS YMEHUI:

UCNOJb30BaTh IMOHATHS. (U3MYECKHe M XUMHUYECKUE SIBJICHUs, HaOJI0JCHHE,
HKCIEPUMEHT, MOJIeNIb, TUIOTE3a, CIUHHIbI (PU3MUECKUX BEIHYUH, aTOM, MOJEKYyJa,
arperaTHple COCTOSHHS BemecTBa (TBEPAOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOEe
JBIKeHUE  (paBHOMEpHOE, HEPaBHOMEPHOE,  MPSIMOJMHEHHOE),  TpacKTopus,
paBHOzelcTByIOIIAs cuia, naedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
cooOmraromuecs CoCyasl,

paziuyath siBieHus (qudy3us, TEII0BOE ABUKECHUE YaCTUI] BELIECTBA, PABHOMEPHOE
JBIKCHNE, HEPAaBHOMEPHOE JIBM)KCHUE, MHEPLUSA, B3aUMOJECHCTBUE TEIN, PAaBHOBECHUE
TBEPABIX TEJI C 3aKPEIVIEHHOW OCBhIO BpallCHUs, Iepelada JaBJICHHUsS TBEPIBIMHU
TeJIaMH, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBJIeHUE, IJIaBaHUE Tell, IPEeBPALCHUs
MEXaHUYECKOW YHEPTUH) 110 OMMCAHHIO UX XaPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacno3HaBaTh MPOSBIICHUE U3YUYEHHBIX (DU3MUYECKUX SBJICHUN B OKPY)KAIOILIEM MHpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B IMPHPOJE. NMPUMEPHI ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMU B XKUBOW M HEXKHMBOM NPUPOJE, NCHCTBUE CUIbl TPEHUS B INPUPOAC U
TEXHHMKE, BJIMSHHME aTMOC(PEPHOTO AABJICHHS HA JKUBOM OpraHusM, IUIaBaHUE PbIO,
pblYary B TeJe YelIOBEeKa, IIPU 3TOM IEPeBOJUTH NPAKTUYECKYIO 3aJadyy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUCCKUX SBJICHUI;

OIMCBIBATh U3YUYECHHBIE CBOMCTBA TeNl U (PU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NYECKUE
BeNMUYKMHBl (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSIS
CKOpOCTb, CHJIa YIPYTrOCTH, CHJia TS)KECTH, BEC Tela, cujla TPEHUs, JaBJICHUE
(TBépmOro Temna, KHUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIA, MEXaHWYecKas pabora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(PQHUIMEHT TI0JIE3HOTO JEHCTBHUS
MEXaHU3MOB, KWHETHYECKasi W TOTCHIUAIbHAS DHEPTHs), NMPHU OMUCAHUM IPABUIBLHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCTIONb3YEMbIX BEJIMYUH, X 0003HAYCHUS U €IUHULIBI
(Gu3MUecCKUX BEJIWYMH, HAXOAUTHh (OPMYJIbI, CBSA3BIBAIOIIME IAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpadUKU H3YYEHHBIX 3aBUCUMOCTEN
(bU3NUECKUX BEITUYNH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS U MPOLIECCHl, HCIOJIb3YS
npaBuia CIOXKeHHs cui (BIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackains, 3aKoH
ApxuMena, mpaBWJIO paBHOBecHs pbruara (OJioka), «30J0TOE TPaBHIO» MEXaHHUKH,
3aKOH COXpaHEHMs] MEXaHMYECKOHM DSHEepruu, TIpU O3TOM JIaBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHHE;

OOBACHATH (PU3UYECKUE SIBJIEHMSI, IMPOLIECChl W CBOMCTBA T€ld, B TOM YHUCIE U B
KOHTEKCTE CUTYyallud MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIATH MPUUUHHO-
-CJIeJICTBEHHbIE CBSI3M, CTPOUTH OO0bsICHEHUE M3 1—-2 JOrMyeckux LIaroB ¢ ONOpod Ha
1-2 wu3ydeHHBIX CBOWCTBa (U3WUECKUX SBICHHUH, (U3NIECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarb pacuéTHple 3agadul B 1-2 neicTBHs, WCHONB3ys 3aKOHBI W (POPMYIIHI,
CBsA3BbIBAIOIIME (PU3MUECKHe BEIMYMHBI. HAa OCHOBE aHalIMW3a YCJIOBHS 3aJlaud
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIWYMHBI B (OPMYIBI U
MPOBOAMUTH Pacu€Thl, HAXOJUTh CIPABOUYHBIE JIaHHBIC, HEOOXOIUMBIEC Ui PEIICHUs
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOTYICHHON (PU3HUECKON BEIUYHMHEI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MPU TMOMOIIM (PUINYECKUX
METOJIOB, B OINHCAHMM MCCIEAOBAHUSA BBIICNIATH MPOBEPSIEMOE IMPEIOJIOKEHNE
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(rumote3y), pa3nuM4aTh W HMHTEPIPETUPOBATH NOJYYCHHBIH pE3yJbTaT, HaXOIHUTh
OLIMOKH B XO/I€ OIBITA, JI€1aTh BBIBOABI 110 €T0 PE3YJIbTaTaM;

IPOBOJIUTH ONBITHI MO0 HAOIIOACHUIO (PH3UUECKUX SBICHUH WM (PU3HMUECKUX CBOICTB
Tesl:  (OPMYIMPOBATH IPOBEPSIEMbIE MPEAMNONIOKEHHUS, COOUpaTh YCTAHOBKY U3
IPEUI0KEHHOT0 000PYAOBAaHUS, 3aIUCHIBATH XO/1 OTBITa U (POPMYIIMPOBATH BHIBOJIBI;
BBINOJIHATH IPSMBIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MAcChl Tesla, 00bEéMa, CUIIbI U
TEeMIIepaTypbl C UCIOJIb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMUCHIBATH
NOKa3aHUs TPUOOPOB C YUETOM 33aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH N3MEPEHUH;
IPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOH (PM3NYECKON BEIUYMHBI OT JPYroM ¢
VICTIOJIb30BaHUEM HPSIMBIX U3MEPEHHH (3aBUCHMOCTH IyTH PAaBHOMEPHO JBHKYILETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAU
COIPUKOCHOBEHMSI T€J, CHJIBl YIPYTOCTH OT YAJMHEHUS NPYKUHBI, BbITAJKUBAIOIIECH
CHIIBl 0T 00bEMa INOIrpYKEHHOM YacTM Tela M OT IUIOTHOCTH JKMIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT IJIyOMHBI, Ha KOTOPYIO IIOTPYXEHO TeJo,
YCIIOBHH IUIABAaHHs TeJl, YCIOBHU pPaBHOBECHs] pbluara M OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM y4eOHOTO WCCIEeNOBaHMsA, COOMpaTh YCTAaHOBKY H  BBINOJHATH
U3MEpPEHUs, cienys MpeIoKEeHHOMY I1aHy, (PUKCHpPOBATh pe3yJbTaThl IOJy4YE€HHON
3aBHCUMOCTH (DU3MYECKMX BEIUYMH B BHUJE MPEIJIOKECHHBIX TaOMUI] M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 pPe3yJIbTaTaM MCCIIEJOBaHMS,

IPOBOJIUTh KOCBEHHBIC H3MepeHHs (PU3MYECKUX BeIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOro Tela, CWJIA TPEHUS CKOJBKEHHUS, MJaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha IOIPYKEHHOE B KUAKOCTH TEJIO,
K03 (UIMEHT TOJIE3HOTO JCHCTBUS MPOCTBIX MEXAHWU3MOB), CIEIys MPEIOKCHHOU
UHCTPYKLIMU: IIPU BBIIOJIHEHUH U3MEPEHHH cOOUPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIUUCIISITh 3HAUEHUE UCKOMOM BEJIMUUHBI;

coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
0o0opyaoBaHuEM,;

yKa3bIBaTh MPHUHIMIIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTB. BECHI,
TEPMOMETP, TUHAMOMETP, cOOOIIaroIMecs coCyibl, 0apoMeTp, pblyar, MOJABUKHBIN U
HETOABIKHBIN OJIOK, HAKJIOHHAs IJIOCKOCTb,

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha WX omucaHusi (B TOM YHCIE: TOAMIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM IPecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCIOJb3ys 3HAHUS O CBOWCTBaX (DU3UUCCKHX SIBICHUH M HEOOXOIMMBIC
¢du3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTh TMpHUMEpbl (HAXOMUTh HMHGOPMALUIO O TPUMEPax) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM XKH3HHM U1 oOOecredeHus
0e30MacHOCTH TpU OOpalleHuH ¢ MNpuOOpaMH M TEXHUYECKUMHU YCTpOMCTBaMH,
COXpaHEHMs 3/I0pOBbS M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHHS B
OKpYXaIoIlei Cpee;

OCYILIECTBIISATh OTOOp HMCTOYHUKOB HH(popmanuu B MHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIMXCS 3HAHUH U NyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh HH(GOPMALIMIO, KOTOPast SBJSETCS MPOTUBOPEUMBOM
WA MOXET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHINIOJHEHUH YYEOHBIX 33JaHUN HaYyYHO--TIONYJISIPHYIO JIUTEPATypy
bu3nYecKoro cojaep)kaHusi, CIpaBOYHbIe MaTepuaibl, pecypcbl cetu HWHTepHer,
BJIaJIeTh MpHUEMaMU KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMM U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHBIC U yCTHBIE COOOLICHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMaun (Gpu3nyecKoro cofep:kaHus, B TOM 4Hcie MyOInYHO AenaTh
KpaTKhe COOOIICHHUS O Pe3ysbTaTax MPOEKTOB WM YUYEOHBIX MCCIIEJOBAHUH, TIPU STOM
IPaMOTHO HUCIOJb30BATh HM3YyYCHHbI IOHATUHHBIA amnmapar Kypca (QU3MKH,
COIPOBOKAATh BBICTYIIJICHUE IIPE3EHTALIUEN;

IPU BBIMOJIHEHUH Y4E€OHBIX ITPOEKTOB U UCCIIEIOBAHUM pacrnpenessaTh 00A3aHHOCTU B
IpyIIe B COOTBETCTBUM C IIOCTABJICHHBIMU 3a1a4aMU, CJICIUThH 3a BBIIIOJIHEHUEM IUIaHA
JIeMCTBUH, aJeKBAaTHO OIICHMBATh COOCTBEHHBIH BKJAJ B JESATEIBHOCTH TPYIIIIHI,
BBICTpauBaTh KOMMYHUKATHBHOE B3aUMOACUCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIUX.

K xonmy oOyueHust B 8 Kjacce mpeIMETHBIE Pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpakaTb cHOPMHUPOBAHHOCTH y OOYHAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJICKYJ, arperaTHbIe COCTOSHHUS BEIECTBA, KPUCTALIMYECKHE W amMopdHBIC Tena,
HACBIIICHHBIA U HEHACBIIEHHBIN Map, BIAXKHOCTh BO3[yXa, TEMIEPATYypa, BHYTPEHHSSA
SHEPrus, TEIIOBOW JBUTATENb, AJIEMEHTAPHBIA 3JIEKTPUUECKUHN 3apsil, dJIEKTPUUYECKOE
1oJie, IPOBOJHUKU W AUDJIEKTPUKH, IMOCTOSHHBIM 3IEKTPUYECKUN TOK, MarHUTHOE
10JIE;

pasnuuaTh SIBICHHs (TEIUIOBOE PACHIMPEHHE M CXKAaThe, TEIUIonepeaaya, TEIIOBOS
paBHOBECHE, CMayuMBaHME, KaNWUIAPHbIE SBJICHUS, UCHApPEHUE, KOHJACHCAIMS,
IIJIABJICHHE, KPHUCTAJUIM3 AL (oTBepaeBanue), KUIICHUE, TerJIoneperaya
(TemIONPOBOAHOCT, KOHBEKIIHS, H3IyYEHHE), SJCKTPH3AIUs Tell, B3aUMOICHCTBHE
3apsgo0B, ACUCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE
MarHuTOB, ACHCTBME MATrHUTHOIO IOJS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMAarHUTHAs
UHAYKIMA) 10 ONHCAHHUI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (U3UUYECKOE SIBIICHUE,

pacrio3HaBaTh MPOSIBJICHUE U3YYCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOLIEM MHUPE, B
TOM 4Yuciie (U3MYECKHE SBICHUS B TPHPOJC. MOBEPXHOCTHOE HATSHKECHUE W
KalWUISpHBbIE SIBJICHUS B NPUPOAE, KpPUCTAUIbl B Ipupone, uznydenue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKUE SBIEHUS B aTMmocdepe, DIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE Tojie 3eMJIH, Jpeid MOJIFOCOB, POJIb MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emIie, ONSPHOE CHUSHUE, MPH ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UUYECKUE SIBICHUS, UCTIOb3Yys (hHU3HUECKUe
BCJIMYMHBI (TemIiepatypa, BHYTPCHHSS DHEPIHs, KOJHYECTBO TEIUIOTHI, YIEIbHAs
TEIJIOEMKOCTh  BELIECTBA, YJAEJIbHAsA TEIUIOTA IUIABJICHMS, YAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIJIUBA, KOA((OUIMEHT IMOJIe3HOTO
JICUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHASI BJIA)KHOCTh BO3/yXa, 3JEKTPUYECKHI
3apsij, CHJla TOKa, DJJEKTPUYECKOE HAmNpsDKEHHWE, CONPOTHUBJIIEHUE INPOBOJIHMKA,
yIeIbHOE COMPOTUBIICHUE BEUICCTBA, padoTa U MOIIHOCTh AIEKTPUIECKOTO TOKA), TPH
OMHMCAHUU TIPABUWJIBHO TPAKTOBAaTh (PU3UYECKHI CMBICT HCIONb3yEeMbIX BEIUYHH,
0003HaYCHHSI U €TUHMIIBI (PU3NUECKUX BEIUYHMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (QHU3UYECKYI0 BEIMYUHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3UYECKUX BEITHYUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (HU3UYECKUE SBICHUS W MPOLECCHl, HCIONb3YS
OCHOBHBIEC TIOJIO)KEHHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUM CTPOEHHUS BEILECTBA,
OPUHIAIT  CYMEPIO3UIUK  TMoJici (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHCHHS
3apsiia, 3akoH Oma ams ydacTka 1enu, 3akoH JDxoyns—JIeHna, 3aKkoH COXpaHEHUs
SHEPTHH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUCHIBATH €TO
MAaTEMaTUYECKOE BBIPAXKEHUE;
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OOBSACHATH (PU3MYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM 4YHCIE€ U B KOHTEKCTE
CUTYyaILUi MPaKTHKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISATH
NPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTh OOBSCHEHUE M3 1-2 JOTMYECKUX IIAroB C
oropoii Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3NUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;
pemiath pacu€THbIe 3agayd B 2—3 JCWCTBUS, HCIONB3YyS 3aKOHBI M (QOPMYJIBI,
CBsI3pIBAIOIIME (PU3MYECKHE BEIMYMHBI. HA OCHOBE aHalW3a YCIOBHS 33/a4d
3alUChIBaTh KPaTKOE YCJIOBHE, BBUIIBISATH HEJOCTATOK JAHHBIX U PEIICHUS 3a]auM,
BBIOMPATh 3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIC [UIsl € PeIICHHs, IPOBOANUTD PacUETHl U
CpaBHHBATH MOJyYCHHOE 3HAUCHHE (PU3MYECCKOI BEIMYMHBI C U3BECTHBIMHU JJAHHBIMHU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIMTh MpPU IOMOLIM (PH3MYECKUX
METOJIOB,  WCHONB3ysl ~ ONHCAaHWE  HCCICJOBAaHMSA,  BBIICIATH  IPOBEpIeMOe
NPE/NOJI0KECHUE, OLCHUBATh IPABUIBHOCTh IMOPSJIKA IPOBEACHUS HCCICIOBAHUS,
JIeTIaTh BHIBOJIBI,
IPOBOJIUTH OIBITHI 10 HAOIIOACHUIO (PU3MYECKUX SIBJICHUIN WM (PU3NYECKUX CBOMCTB
Ten (KamwuisipHbIE SIBJICHHS, 3aBUCHMOCTh JaBJICHHUS BO3IyXa OT ero o0béMa,
TEMIIEPaTypbl, CKOPOCTH TPOIecca OCTHIBAHUS M HarPEBaHUS MPH U3IYYECHUH OT LBETA
u3ayvaone  (MoryIomarIie) MOBEPXHOCTH, CKOPOCTh HCHApeHHss BOABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMAaAM €€ IOBEPXHOCTH, OJJIEKTPU3AIMi Tel H
B3aUMOJICHCTBHE DIICKTPUUECKUX 3aps0B, B3aUMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alUsl MATHUTHBIX I0JICH MOCTOSHHBIX MAarHUTOB, IEHCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMArHHTa, CBOWCTBA JIICKTPOJBHIATEIIs
IOCTOSIHHOTO TOKa): (OpMyIHpOBaTH MPOBEPSEMbIC MPEANONIOKECHUs, COOHPAThH
YCTAHOBKY M3 TPEIUIOKEHHOTO  00OpYyIOBaHWs, OIMCHIBATh XOJ OIbITA |
(OopMyITUpPOBATH BBHIBOIHI,
BBINIOJIHATh MPSIMBIC M3MEPECHHUSI TEMIIEPATYpPbl, OTHOCHUTEIBHOW BIIAYKHOCTH BO3JyXa,
CHJIBl TOKA, HAINPSHKCHUS C KCIOJIb30BAaHHMEM AaHAJIOTOBBIX MPHOOPOB M JIATUYUKOB
(GU3MYECKUX BEIWYMH, CPaBHHMBAaTh pPE3YJbTaThl M3MEPEHUH C YY€TOM 3aJaHHON
a0COIIOTHON MOTPEIIHOCTH;
IPOBO/IUTH MCCIIEIOBaHNE 3aBUCUMOCTH OJHON ()M3NUECKOW BEIMYMHBI OT JIPYrou ¢
UCTIONIb30BAHUEM TPSIMBIX M3MEpPEHHH (3aBHCUMOCTH CONPOTHBIICHHS MPOBOJHUKA OT
€ro JUIMHBI, IUIOMIAN MOMEPEYHOr0 CCUCHHS U YICIBHOTO COMPOTHBIICHHS BEIICCTBA
IPOBOJHUKA, CHIIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK, OT HANPSKEHUS Ha IPOBOIHUKE,
UCCJICIOBAaHUE TOCJICAOBATEIBHOIO W TMapalIeIbHOTO COCIUHEHUI IMPOBOHUKOB):
IUIAHUPOBATh HMCCIIEJ0BAaHUE, COOMPATh YCTAaHOBKY M BBHINOJHITH M3MEPEHUS, CIemys
Npe/ITIOKEHHOMY TUIaHy, GUKCHPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BH/IC
TaOIMI ¥ TpadUKOB, JeNaTh BBIBOBI 10 PE3yIbTaTaM HCCIICIOBAHHUS,
NPOBO/IUTh KOCBEHHBIC M3MepeHHs (U3UUSCKMX BEIMYHMH (yIelibHas TEIIOEMKOCTb
BEILIECTBA, COMPOTHBIICHUE MPOBOJIHUKA, paboTa U MOIIHOCThH JICKTPHUSCKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHUs, COOMpaTh OSKCHEPHUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPE/TIOKESHHON HHCTPYKIIUH, ¥ BEIYUCIISIT 3HAYCHNE BEJTMYMHBI;
cOOMIOaTh TpaBWJIa TEXHUKU OE30MacHOCTH Mpu padore ¢ J1adOpaTOpPHBIM
000pyI0BaHUEM;
XapaKTepu30BaTh TMPHUHLUMBI JCHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHHYECKUX
YCTPOWCTB C OMOPO HAa WX OMHCaHMs (B TOM YHMCIE. CHUCTEMa OTOIUICHHS JOMOB,
THTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETpP, CUETUYHMK 3JICKTPUYCCKOM
DHEPTHH, DIICKTPOOCBETHTENbHBIE TPHOOPHI, HArpeBaTeNbHBIE 3JIEKTPONPUOOPHI
(mpuMepsl), ANEKTPUYECKUE TMPESIOXPAHUTENH, 3JIEKTPOMATHUT, 3JICKTPOJBUTATEIH
NOCTOSTHHOTO TOKA), HCIOJB3Yysl 3HaHUS O CBONCTBAaX (U3MUYCCKHX SIBICHUH W
HeoOXxouMble (PHU3HUecKre 3aKOHOMEPHOCTH;
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pacrio3HaBaTh IPOCThIE TEXHHUUYECKHE YCTPOMCTBA M W3MEPUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP,
THTPOMETp, JBHIAaTeb BHYTPEHHETO CTOPaHUs, DICKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBbI 3JICKTPUUYECKUX IIeTel ¢ MOCIeI0BaTEIbHBIM U MapaljleNIbHbIM COEAMHEHUEM
3JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHMsI JIEMEHTOB NIEKTPUUECKUX LIETIEH;
NOPUBOJNTL MpUMepbl (HAXOMUTh HMHGMOPMALUIO O TPUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (DM3MUECKUX 3HAHUI B IOBCEJHEBHOW MKU3HU Il OOeCredeHUs
0€30MaCHOCTH TpH OOpaIIeHuH C NPUOOpaMHU M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEeHMsI 370pOBbSI M COONIOACHHUS HOPM DKOJOTHYECKOrOo TOBEJICHUS B
OKpYXKaroIleH Cpee;

OCYIIECTBIISITh MOUCK HHpopManuu (Qusudeckoro cojaepkanuss B VHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHUM M TYTEM CpPAaBHEHUS JOMOJHUTENbHBIX HCTOYHHUKOB
BBIJICNIATh MH()OPMALMIO, KOTOpasi SBISAETCS NPOTUBOPEUYMBON HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIb30BaTh MPH BBHIIIOJHEHUN YYEOHBIX 3aJaHUN HAy4HO--TIONYJISPHYIO JIUTEPATYPY
(du3nYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuanbl, pecypcbl cetu HWHTepHer,
BJIQ/IeTh MpHEMAMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTb COOCTBEHHbIE IMCHMEHHBIE U KpaTKHE YCTHBIE cooOIeHus, 0000mas
UHGOPMAIIMI0 U3 HECKOIBKUX UCTOYHUKOB (DPU3UYECKOTO COJECp)KAHUS, B TOM YHUCIIE
nyOJIMYHO  IPEJCTaBISATh  PE3yJbTaTbl MPOEKTHOW WM  HCCIEN0BATENIbCKOU
JESTENIbHOCTH, TPU 3TOM T'PAaMOTHO HCIOJIB30BaTh M3YYCHHBIA MOHATHIHBIN ammapar
Kypca (pHU3UKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAINCH;

IpU BBIIIOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX MPOIIECCOB
pacnpeenath 00s3aHHOCTH B I'PYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/ladyaMH,
CIEIUTh 32 BBIIOJHEHUEM IIJJaHa JEUCTBUH U KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBATh  COOCTBEHHBI BKJaJ B  JIEATENBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, MIPOSBIISISI TOTOBHOCTH pa3penaTh KOH(PIUKTHL.

K konmy oOydenus B 9 KJjacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM ypPOBHE TOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMEHHIA:

UCTOJIb30BaTh TOHATHS. CHUCTeMa OTCY€Ta, MaTepuajbHas TOYKa, TPAeKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHUUYECKOTO JIBMKEHHS, Aedopmanus (ynpyras, IiacTudeckas),
TpPEeHUE, LEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M TMEPerpy3Kd, IIEHTP
TSOKECTH, aOCOMIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPIAOrO Tela, paBHOBECHE,
MEXaHWYeCKne KoyiebaHusi U BOJIHBI, 3BYK, MHOQpPa3ByK M  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30pYKOCTh U
JAJIBHO30PKOCTD, CIHCKTPblI HMCIYCKAHUSA MW IIOIJIOLICHUH, anb(ba-, Oera- ¥ ramma-
U3JTy4€HUs1, U30TOIIbI, SiFiepHast SHEPIreTHKA,

pasiiniaTtb SABJICHUA (paBHOMepHOC 1 HCPABHOMCPHOC HpﬂMOJ’IHHGfIHOG JABMIKXCHUC,
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE MaJeHUE Tell, pABHOMEPHOE
JBUXCHHUEC 10 OKPYXHOCTH, B3aHMOI[€I>'ICTBPIe TEII, PCAKTUBHOC JABMIKCHUC,
KoneOaTeIbHOE JBWKEHUE (3aTyxarollue M BBIHYKACHHBIC KoJeOaHMs), PE30HAHC,
BOJTHOBOE JBIDKCHHE, OTPAKCHHWE 3BYKa, TNPSAMOIMHEHHOE pPacHpOCTpaHEHHE,
OTpa’kKeHHE U MPEJIOMIICHUE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3IokKEeHHE
O6enmoro cpera B CHEKTP M CIIOKEHHE CIEKTPAIbHBIX LBETOB, JUCIEPCHsS CBETA,
C€CTCCTBCHHAA PaJUOAKTHBHOCTH, BO3ZHUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/ISHy‘—IeHI/Iﬂ)
[0 OMHMCAaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPHPYIOLINX
JaHHOE (hU3HUECKOEe SIBJICHUE;

pacro3HaBaTh MPOSBICHHE N3YUYCHHBIX (DU3UUECKHX SBJICHUH B OKpY)KarolieM Mupe (B
TOM YHUCJIIC CbI/ISI/I'-IeCKI/Ie SIBJICHUA B HpHpO}Ie: IMPUIIUBEI U OTJIUBBI, JBUKCHHUC IIJIAHCT
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CoHEYHOU CHCTEMBI, PEAKTUBHOE JIBIYKEHUE JKUBBIX OPTaHU3MOB, BOCTIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICCHHE, CCHCMHUYECKHE BOJIHBI, IIYHaMH, 3XO, IIBETa Tell,
ONTUYECKUE SBICHUS B  MPUPOAC, OHOJIOTUYECKOE  JEHCTBUE  BHIUMOTO,
yIBTPa(pUOJIECTOBOIO M PEHTTCHOBCKOTO HM3JIYYCHHH, €CTECTBEHHBIM PaJMOAKTUBHBIM
GOH, KOCMHYECKHE JIy4H, PaTUOAKTHBHOC W3IYYCHHE TMPUPOTHBIX MHHEPAJIOB,
JCHCTBUE PaJMOAKTHBHBIX M3IIyUCHHI Ha OPraHU3M YEJIOBEKA), IPH STOM IEPEBOIUTH
NPaKTUYECKYIO 33/auy B Y4eOHYIO, BBIICIATH CYIIECTBCHHBbIC CBONCTBA (IIPH3HAKH)
(U3HYECKUX SIBICHU,

OTHCHIBATh U3yYCHHBIC CBOKMCTBA TEN U (U3UUYECKUE SIBICHUS, UCIOJb3Yys (hU3HUECKUE
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAs CKOPOCTh TENla MPH HEPABHOMEPHOM JIBHIKCHHH,
YCKOpEHUE, MepeMeIIeHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJIA YIIPYTOCTH,
CWJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO MMAJCHHS, BEC Telia, UMITYJIbC Teja, WMITYJIbC
CWJIBI, MEXaHU4ecKas padoTa U MOIIHOCTH, MOTCHIIMATIbHAS YHEPTHs TeJa, MOAHITOrO
HaJ[ TTIOBEPXHOCTHIO 3eMJIH, TIOTECHI[HAIbHAS YHEPTHsI CXKATON MPYKUHBI, KHHETHYCCKAs
DHEprus, TOJHAs MEXaHWYEeCKas JSHEPrus, NMEpPUOJ M YacToTa KoJeOaHW, IHHA
BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS
Cpelbl), MPHU ONMUCAHWH MPABHUIILHO TPAKTOBATh (DU3MUYCCKHH CMBICI HCIOIB3YEMbIX
BCJIMYMH, OOO3HAYCHUS M CIWHUIBI (DU3HYECKUX BEIUYMH, HAXOAUTH (HOpMYyIIbI,
CBS3BIBANOINNE JAHHYIO (DU3MUYSCKYIO0 BCIMYHHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH
rpad UKy H3y4eHHBIX 3aBUCUMOCTEH (DU3MYECKHUX BEIIMYNH,

XapaKTepu30BaTh CBOMCTBA Tell, PU3MYECKUE SIBJICHUS M MPOLECCHI, HCIOIb3YsI 3aKOH
COXPAaHCHHS DHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHHSI, MPHUHIUI CYIEPIO3UIIUN CHJI,
NPUHIUI OTHOCUTEIbHOCTH [ asuiiesi, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA,
3aKOHBI OTPAXCHHS W TPEIOMIICHHS CBETA, 3aKOHBI COXPAHCHUS 3apsOBOTO H
MacCOBOIO 4YHCENI TpU SIACPHBIX pEakKIusX, NpU OTOM JaBaTh CIIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €TI0 MATEMATHIYECKOE BBIPAKCHHE;

OO0BACHATH (PU3HUECKHME TMPOIECCHl M CBOMCTBA TEJ, B TOM YHCI€ M B KOHTEKCTE
CUTyallMid  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa:  BBIABIATH  MPHUYUHHO--
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKUX IIaroB ¢ OIMOPOi Ha 2—
3 W3yuYeHHBIX CBOICTBAa (PU3UYECKUX SIBICHUU, (U3MUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3a1aun (OMUPAOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI), UCTIOJB3Ys
3aKOHBI M (OPMYJIBI, CBSI3BIBAIONINE (U3NYECKUE BEIUYMHBI. HA OCHOBE aHalU3a
YCIIOBUSL 3a/ladydl  3alHChIBAaTh KPATKOE YCJIOBWE, BBIABIATh HEIOCTAIONIUE WIIH
M30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOIUMBIE ISl PEIICHHUS,
MPOBOJMTHL PAcU€Thl W OIEHWUBATh PEATUCTHYHOCTH TOJYUYECHHOTO 3HAYCHUS
bu3nYeCKOi BENUYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIIMTh TPU TIOMOIIHA (U3HIECKUX
METOJIOB,  WCIIOJIB3ysS ~ OINHUCAaHWE  WCCICAOBAHUS,  BBUICTATH  IPOBEpSIEMOE
MPEONI0KEeHNEe, OIICHUBATh MPAaBUIBHOCTh TOPSAIKA MPOBEICHUS WCCIICOBAHMS,
JIeJTaTh BBIBOJIBI, MHTEPIIPETHPOBATH PE3YJIbTAThl HAOIIOACHHUA 1 OIIBITOB;

MPOBOJMUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
ten (M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHCHHS YHEPTHH, 3aBUCHUMOCTh
neproa KoJIeOaHM MPYKUHHOTO MAasITHUKA OT MAcChl TPy3a U ®KECTKOCTH MPYKUHBI U
HE3aBHCUMOCTH OT aMILTUTY bl MAlIbIX KOJICOaHHM, MPSIMOIUHEHHOE paclpOCTPaHEHHE
CBETa, pa3lIOKEHHWE OCJIOro CcBeTa B CIIEKTP, W3YYCHHE CBOWCTB H300paKCHUS B
IUIOCKOM 3€pKaje M CBOWCTB U300paKeHHsI MpeAMeTa B coOHparolieil JnH3e,
HAOJIIOICHHE CIUIONIHBIX W JIMHEHYAaThIX CIHCKTPOB HM3IYUYCHHS). CaMOCTOSTECIBHO
coOupaTh YCTAaHOBKY U3 U30BITOYHOTO HAOOpa 000pyI0BaHUS, OMUCKHIBATH X0/l OTBITA U
€ro pe3yJIbTaThl, POPMYITUPOBATEH BHIBOIBI;
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NPOBOJIUTH TPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHUH, OMpeaessist CpeaHee
3HaYCHUE M3MepseMOi BeIMYnMHBI ((POKYCHOE paccTOsSHHE COOHMpAIOIei JIMH3bI),
000CHOBBIBAThH BHIOOD crioco0a u3mMepeHust (M3MEpUTEIILHOTO TPUOopa);

IPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIb30BaHHEM
IPSIMBIX M3MEpEHHH (3aBHCUMOCTh MHYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HavajabHOM CKOPOCTH, Iepuojaa KojeOaHHi MaTeMaTHYeCKOTro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaXEHUS CBETa OT yrija MaJeHus U
yriia IPeJIOMJICHUST OT yIJia MaJieHHs): TUNIAHUPOBATh HMCCIICJOBAHUE, CAMOCTOSTEIBHO
coOupaTb yCTaHOBKY, (UKCUPOBAaTh pe3yJabTaThl IOJIYYEHHOW 3aBUCHUMOCTHU
¢u3nUecKux BEIMYUH B BHIE TAOMUI U rpadUKOB, JenaTh BBIBOJBI 10 Pe3ybTaTaM
UCCIICIOBAHMS;

IPOBOJIUTh KOCBCHHBIC HW3MEPCHHUS (U3MUYCCKHX BEIMYUH (CpemHSSl CKOPOCTh H
YCKOpEHHUE Teja MPH PAaBHOYCKOPEHHOM JIBHKEHHUH, YCKOPEHHE CBOOOTHOTO Ta/leHHUs,
KECTKOCTh MPYKUHBI, KOXPPUIMEHT TPEHUs! CKOJBXKEHUs, MeXaHuueckas pabora u
MOIITHOCTh, 4YacTOTa M TMEpHOA KOoJeOaHWi MaTeMaTHYeCKOro W MPYKUHHOTO
MasTHHKOB, OINTHYECKas CHJa COOHMpAaIoIieil JIMH3bI, paJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY M BBITIOJIHSTH
U3MEpEeHus, cielys NPeAsoKeHHON MHCTPYKIHM, BBIYUCIATh 3HAYCHHUE BEJIWYMHBI U
AQHAJTM3UPOBATh TOJNYYEHHBIE pE3yNbTaThl C Y4YETOM 3aJaHHOW MOTPEHIHOCTH
M3MEPEHU;

coOMoaTh MpaBWia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nyaTh OCHOBHbIE NPU3HAKU H3YYEHHBIX (DU3MYECKHX MOJeNel: MaTepuaibHas
TOYKa, a0COJIOTHO TBEPIOE TENO, TOYEYHBIH HMCTOYHMK CBETA, JIy4, TOHKas JIMH3a,
IUTaHETapHAast MOJIENb ATOMA, HyKJIOHHAS MOJIEJIb aTOMHOTO SIpa,;

XapakTepu3oBaTh IMPUHLUIBI JACUCTBUS H3YYEHHBIX MNPHUOOPOB M TEXHUUECKUX
YCTPOKCTB C OMOPON Ha UX omucaHus (B TOM YUCIE: CHHIOMETP, JATYHKU TTOJIOKEHHUS,
PacCTOSIHUA U YCKOPEHHUsI, PaKeTa, 3X0JI0T, OUYKH, IEPUCKOTI, (POTOAMNIapaT, ONTHIECKUE
CBETOBOJIBI, CIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), WCHONB3ys 3HAHUS O
CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHUHbIE PUCYHKH U3YyYEHHBIX TEXHHYECKHX YCTPOICTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPHU PELICHUH Y4eOHO--
NPaKTUYECKUX 3ajad, ONTUYECKHE CXEMBI ISl MMOCTPOSHUS M300paKEeHHUH B TUIOCKOM
3epKaie U cobuparoleit TuH3e;

NPUBOJUTh TMpHUMEpbl (HAXOMUTh HMHGOPMALUIO O TPUMEpax) MPAKTUIECKOTO
UCIIONb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KH3HM Ui OOecredeHus
0e30MacHOCTH TpU OOpalleHuH ¢ MNpuOOpaMH M TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHMs 3/I0pOBbS M COOJIOACHUS HOPM SKOJIOTMYECKOTO TIOBEJCHUS B
OKpYXaIoIIeH Cpee;

OCYILECTBIIATh MOMCK HMHPOpManuu (uznyeckoro conaepxkanuss B MHTepHerTe,
CaMOCTOSITENTbHO (OPMYJIMPYS TOMCKOBBIM 3ampoc, HAXOMUTh IYTH OIpeAeICHHUs
JIOCTOBEPHOCTH TIOJYYCHHOW WH(MOpPMAIMM Ha OCHOBE WMEIONIUXCS 3HAHUA U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,

UCTIOJIB30BAaTh MIPH BBHITIOJHEHUN YUEOHBIX 3aJJaHUid HAYIHO--TIONYJISPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/EpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetn HHTepHer,
BJaJIeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMH U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE COOOIIECHHUS HA OCHOBE MH(pOpPMAaIUU
U3 HECKOJBKHUX HMCTOUYHUKOB (U3UUECKOTO COICp)KaHUs, IMyOJUYHO TNPEACTaBIATh
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PE3YJIbTAaThl HpOGKTHOﬁ NI HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH, IIPU 3TOM I'paMOTHO
WCIIOJIH30BaTh HM3yYCHHBIH TOHSATUWHBIN armapaT u3ydaemoro paszaena (U3UKH |

CONPOBOXAATh BBICTYIUICHHE TMpe3eHTalMeld ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpHUH
CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosnyecTBO yacoB JJIeKTPOHHbBbIE
Ne HaunmMeHoBaHMe pa3je/ioB U TeM K I (uudpoBrbie)
n/n NMPOorpamMmbIl Bcero Oﬁn TPOJBHDIE pﬁaKT“quKHe oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
Pa3jien 1. ®u3uka u eé poJib B NO3HAHHH OKPY:KAIOIIEro Mupa
11 dusuka - HayKa 0 IPUPOJIE 2 bubmorexa LIOK
' yKa O HpHpOA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 DH3MCCKHE BETHIHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcrecTBeHHOHAayYHBIH METO/ TTO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBonavaibHble CBeeHNsI 0 CTPOCHHH BelllecTBA
2.1 CtpocHue BeliecTBa 1 bubmorexa LIOK
' p = https://m.edsoo.ru/7f416194
29 JIBroKeHre U B3aUMOJICCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTtHble COCTOSHHS BEIlECTBA 2 bubmorexa LIOK
' p B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /[BuKeHNe U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
31 Mexaruteckoe npuienne 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.2 Hrepuws, macca, moTHOCT 4 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Buppt cun 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
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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

Pa3jnen 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH M ra3oB

a1 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bu6mmoreka [JOK
' TEJaMU, JKUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenne xuaKoCTH S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe aBicHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U I'a3a Ha IOTPYKEHHOE 7 3 bu6mumorexa [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoOIHOCTh. JHeprus
bu6mmoreka [IOK
51 PaGota u mommocTs 3 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
5.2 Hpoctere mexam3Mel > 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
53 Mexanmeckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
. HauMeHoBaHuUe pa3ie/ioB H TeM (undpoBbie)
Ne /0 e — Beero Ko;Tpoanue HpﬁaRaneCKne 06PA30BATETLHBIC
padoTsI padoThI pecypesi
Paznen 1. TeruioBble siB1eHUS
1.1 CrtpoeHue u CBOMCTBA BEIECTBA 7 ﬁggg?/cr)r:eeii(ior{fﬂ f4181ce
bubnnorexka [JOK
12 Teruioseie mpouecce! 21 . > https://m.edscL)E).ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DiaekTpuyecKkHe M MATHUTHBIE SIBJIE€HHSA
21 DIIEKTpUYECKUE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnnoreka [JOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK 20 1 7 ﬁ:tlgg'l;l/%[eelijélscléorﬁ? f4181ce
bu6mmoreka [JOK
23 MarHuTHEIC ABnCHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHoe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KUIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
HauMeHoBaHuUe pa3ie/ioB H TeM (undpoBbie)
Ne n/mm e — Beero Ko;Tpoanue HpﬁaRaneCKne 06PA30BATETLHBIC
padoTsI padoThI pecypesi
Paznen 1. Mexanu4yeckue siBJeHUsI
11 MexaHU4eCKOe ABUKEHUE U CIIOCOOBI €ro 7 1 bubmuoreka [JOK
' OITHCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 3AKOHEI COXpaHCHHA ! 3 https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
13 Baanmozencrane Teil 15 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 29
Pa3znen 2. MexaHu4eckne KoJIeOAHUS U BOJHBI
bu6mmoreka [IOK
2.1 MexaHUYeCKHE KOJICOaHNs 4 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4yecKkne BOJHBI. 3BYK 5 1 3 hitps://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
Pa3nes 3. DjeKTpOMArHUTHOE 10JIe U DJIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 5 5 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 5
Paznen 4. CBeToBbIE ABJIEHUS
bu6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 4 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3bl ¥ onTHYECKHUE TPUOOPHI 4 3 hitps://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6ernoro cBeTa B CIIEKTp 2 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Hroro no paznmeny 10
Pa3znea 5. KBantoBble aBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u nOrIomeHne CBETa aToOMOM 3 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
52 CTpoeHe aToMHOr0 sjipa 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakiun 4 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 11
Pa3nes 6. [loBTOPUTEIbHO-00001IAI0 NI MOAYJIb
6.1 [ToBTOpEeHME B 0000IIEHNE COMCPIKAHUS 4 2 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 27
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INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KosmmyecrBo yacoB DJIEKTPOHHBIE HH(POBLIE
Nen/m  Tema ypoka Konrpoabusie IlpakTuueckne 00pa3oBaresibHbIe
Beero padoTbI padoTbl pecypchl
1 ®du3uka — Hayka o npupoje. JABieHus 1
MIPUPOJIBI
2 duznuecKkue SBICHUS 1
3 Ou3nvecKue BEIIMIUHBI U MX U3MEPEHUE 1
Ypok-uccnenoBanue "H3mepenue
4 TEMIIEPATypbl IPU MOMOIIH KMIKOCTHOT'O 1 1
TEPMOMETpA U JaT4YUKA TEMIEPATYPHI
Meroasl Hay4yHOro 1o3Hanus. Onucanue bu6mmoreka [JOK
5 . . 1 .
(bU3MYECKHX SIBICHUH C TIOMOIIBIO MOJICTICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IlpoBepka runoTessl:
5 JAIBHOCTH MOJETA [IapUKa, MYIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIe
BBICOTA ITycKa'"
Crpoenue BeniectBa. ONBITHI,
7 nogaszBa}omIEe JIUCKPETHOE CTPOEHHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBM>KeHHEe YacTHIl BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbIThI 110
9 HaOIIOJICHUIO TETJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
11 O06001meHue 1o 5a3)1eny «HepBOHaqanLHHHe 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a0378
CBEIICHUS O CTPOCHHUHU BEIIECTBA»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanudeckoe aBrxeHue. PaBHoMmepHoe u bu6mmoreka [JOK
HEpaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cxopoctb. Eaunauiisr ckopocTu https:/m.e dS(I)_E).ru [£602079¢
14 Pacuer iyt ¥ BpeMeHU IBUKECHUS BH6H.HOTeKa LIOK
https://m.edsoo.ru/ff0a0aed
15 Nueprus. Macca — Mepa HHEPTHOCTH T Eﬁgﬁ%ﬁiﬁiiﬂﬁ/ﬁowclo
16 IInotHOCTHE BemiecTBa. Pacuetr Macchel u bu6mmoreka [JOK
o0beMa TeJjIa 1o €ro IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1' paborta «OrnpeaeieHue
IJIOTHOCTH TBEPOTO TEJa»
18 Pemenue 3amad mo treme "IlnoTHOCTH bubmuoreka [JOK
BerecTa” https://m.edsoo.ru/ff0al123c
19 Cuiia KaK XapaKTEepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopuas padora «3ydeHue
20 3aBUCHMOCTH pacTspkeHus (redopmariun)
MPY>KUHBI OT MPUITIOKECHHON CHITBI»
21 [[AABnenue Tsrorenus. Cuna TSHKECTH
p | Syl e ek B LOK
"Crina TsoecTr” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha JpYTUX IUIaHETax. bu6nuoreka [IOK
dusnyeckre XapaKTePUCTHKH TUTAHET https://m.edsoo.ru/ff0a1502
bu6mmorekxa [IOK
24 Mswepenne cuit. Jlusamomerp https://m.eds;f).ru/fanlScc
bubmuoreka [JOK
25 Bec Tena. Hesecomocts Ptipsim edso0 rWH0A1778
26 CroxeHne IByX CHJI, HAIPABIEHHBIX 110 bubmuorexa [JOK

OJIHOM IIpsiMOil. PaBHOAEHCTBYIOIIAs CHIT

https://m.edsoo.ru/ff0ala70
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Pemenne 3aJ1a4 110 TCMC

27 " o "
PaBHOnelicTBYIOIIAsA CUT

28 Cuiia TpeHust u e€ Bubl. TpeHue B mpupoe bubnmorexa [JOK
U TeXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas paborta «3yueHue

29 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT bubnmorexa [JOK
CHJIBI aBJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEH»

30 PCH_IGHI/IGV 3a7a4 Ha E)HpeI[eHeHI/IC
PaBHOJICHUCTBYIOIICH CHIIBI
Pemenue 3anay no Temam: «Bec Tena»,

31 «['padmueckoe n300pakeHUE CHUI», ]f?:tlggl;l/(r)r:ee%ascl){)orﬁlfanl 4e0
«Cunbl», «PaBHOACHCTBYIOIIAS CUII» — :
Kontponbnas pabota no remMam:

30 «MexaHnueckoe JBIkeHue», «Macca,

IUIOTHOCTH», «Bec tena», «["paduyeckoe
nzo0paxeHue cun», «CHIbI»

33 Hasnenue. CriocoObl yMEHbLIEHUS U bub6nuoreka [IOK
YBEJMUYCHHUS IaBJICHHSI https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a bubnuotexa [JOK
OT 00B€Ma, TeMneparypsl https://m.edsoo.ru/ff0a2376

35 [Iepenaua naBiieHUs TBEPIABIMU TEJIAMH, bu6mmoreka [JOK
KUJIKOCTSAMM U razaMu. 3axkoH Ilackais https://m.edsoo.ru/ff0a25b0

36 JlaBlIeHME B )KUJIKOCTH U Ta3e, BBI3BAHHOE bu6mmoreka [IOK
IENCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenue 3amau o reme «JlaBnenue B bubnuotexa [JOK
JKUIKOCTH U rase. 3axkoH [lackams» https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 Coobmaromecs cocy et https://m.edsoo.ru/ff0a2970

39 IMunpaBnuyaeckuii mpece bubmorexa [TOK

https://m.edsoo.ru/ff0a3136
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ManomeTtpsl. [TopuiHeBoO )KMAKOCTHBIM

40
Hacoc
a1 ATmochepa 3eMiIH U IPUIHUHBL €€ bub6mmorexa [IOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [JOK
42 Bec Bo3nyxa. AtmochepHoe naBieHue hitps://m.edsoo.ru/ff0azb5a
43 W3mepenune armochepHoro nasnenus. OmnbIT bubmumorexa [IOK
Toppuuesiu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThH aTMOC(EpPHOTO TaBICHUS OT bubnunorexa [JOK
BBICOTBI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. ArmocdepHoe bubnunorexa [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3aj1a4 110 TeMe " AtmocdepHoe
JIaBJICHUE
47 orpymennon s m reno. Apxveoss bubanorexa LOK
https://m.edsoo.ru/ff0a3276
cuia
«
8 snammsonon o 2eemsyonc ma bubmorera LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJ0, TOTPYKEHHOE B )KUJIKOCTh»
JlaGopaTopHas pabora 1o reme
49 «HcciemoBanue 3aBUCHMOCTH Beca Tejla B bu6mmoreka [IOK
BOJIC OT 00BbEMA MOTPYIKEHHOH B KUIAKOCTh https://m.edsoo.ru/ff0a3514
9acTH TeIa»
bu6mmoreka [JOK
>0 Hnaae Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBaHUE JOIKU U
ompeseneHue e€ rpy30moa-EMHOCTH "
Pemenne 3amau nmo temaM:. «IInaBanme Bubmorexa [TOK
52 cynoB. Bo3nyxomiaBanue», «JlaBnenue

TBEPABIX TEJ, )KUIKOCTEH U ra3oB»

https://m.edsoo.ru/ff0a3654
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KonTponbhas pabota no Teme «JlaBnenue

53 TBEPABIX TEN, )KUIAKOCTEU U ra30B»
bubmuoreka [JOK
o4 Mexanuueckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
o MogoCTS. EMHHIE MOMIHOCTH https://m.eds00.ru/ff0a3fe2
56 ypOK-I/ICCJIeE[OBaHI/Ie "P?,C‘-IéT MOIJ_IHOCTI/I:I 1
pa3BUBAEMOM MPHU MOIBEME 110 JISCTHUIIE
57 IIpocThie Mexanu3Msbl. Peruar. PaBHoBecHe
CHWJI Ha pbluare
Prruaru B TeXHHUKE, OBITY U IIPUPOJE.
58 Jlaboparopnas pabota <<};/ICCJII;I[I())B§HI/IG 0.5 bubmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM pAaBHOBECHSI pblUyara»
Pemtenue 3agad mmo reMe «Y CI10BHUSA bu6mmoreka [JOK
59 ]
paBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT mone3noro qeicTBus
60 MexaHu3ma. JlaboparopHas pabota 0.5
«M3mepenne KII/] HakIOHHOM TIIOCKOCTH»
61 Pemenue 3amad mo treme "Pabora, bu6mmoreka [IOK
MortHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprusi. Kunernueckas u bu6mmoreka [JOK
MOTCHIIUAIIbHAST DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKOM IHEPTUn bubmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 1O TEME
"DKcrepuMeHTaIbHOE OTIpe/ieIeHne
64 N3MEHEHUSI KHHETUUECKON U 1
MOTEHIMATBHOM SHEPTUU NPHU CKAThIBAHUU
TeJjia M0 HAKJIOHHOM IIJIOCKOCTH"
65 KonTponbnas pabora no teme «Pabora u

MOIIHOCTb. DHEPTUs»
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66 PesepBHbIii ypok. Pabora ¢ TekcTamu mo 1 bubmuoreka [JOK
Teme "MexaHndeckoe JIBUKeHue" https://m.edsoo.ru/ff0adee6
67 roueTassonme ot en wocrciin 1 Butimorexa LIOK
" ' https://m.edsoo.ru/ffOa4ffe
ra3oB
PesepBHeIit ypok. Pabora ¢ TekcTamu mo
68 " " 1
teme "Pabota. MomniHoCTh. DHEPTUs
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KIIACC

KoaudecTBo 4acoB

JIeKTPOHHBbIE HU(PPOBBIE

Ne l'l/l'l Tema Ypoka B Ko]—[Tpo,]'[],]-[],Ie HpaKanecKne OﬁpaSOBaTeJILHLIe
cero padoThI padoThI pecypcbl
) meTseoKO re0pHs % onmTRe ) Bumorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOITBEPK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpIOro, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BENIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHHE CBOWCTB TBEPAOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE TIOJIOKEHUH MOJICKYJISIPHO-
KHHETHYECKON TEOPUHU
5 Kpucranmimaeckue nu amopdHsbie Teaa 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxarue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEMITEpPATyPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS YaCTHI]
9 Buytpennss sneprusi. Crioco0bl U3MEHEHUs 1 bubnnorexa [JOK
BHYTPEHHEW SHEPTHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Brnet Tenonepenatn 1 https://m.edsoo.ru/ff0a6412
K-KOH His "TIpakTHueck
11 zfr(l)om;)o;l;{l:dee fennoml:li CBOI§§T§ ZCH_[CCTB 1 1 bubmiorexa LOK
" https://m.edsoo.ru/ff0a65c0
Y MaTePUaJIOB B IEJSX dHEProcOSpeIKESHUS
12 KonuuectBo TemnoTsl. Y AeiabHas 1 bu6mmorexa [{JOK
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TCIIIIOCMKOCTD

https://m.edsoo.ru/ff0a6976

ypaBHeHI/IC TEII0BOro OajgaHca.

bu6mmoreka [JOK

13 Teruioo0MeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
TOpHast ta"'U BaHU
14 JS[_IBaJ'IGCOIfI/?ﬂ (;Enioggf/IZHz Hp;C::IISIICISHI/?Ba;I/II/I bubmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U TOpSYEH BOIBI
Pacuer xoandecTBa TEIUIOTHI,
15 HEOOXOUMOTO JJII HarpeBaHus Teja 1
BBIJICJISIEMOTO UM TIPH OXJIKICHUN
16 Jlaboparopuas pabota "OmnpenencHue bubnmorexa [JOK
yIEeIbHOM TEII0OEMKOCTH BerecTa” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnmorexa [JOK
CTOpaHHS https://m.edsoo.ru/ff0a7b5a
18 KHI;II/?;;IaeHIjIPII/IeT{IgC(I)(f/I]i(eIT)gJ?%i?ﬂi?IBHaﬁ TeIIoTa bubmorexa [IOK
https://m.edsoo.ru/ff0a71d2
TUTABJICHHSI
Jlaboparopnas pabota "OnpeneneHue bubnnorexa [JOK
19 . " .
YIETbHOM TEIUIOTHI TUIABICHUS JIba https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJAEHCAIIMSL. bubnnorexa [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJEHCAIUH. bubnnorexa [JOK
3aBUCHMOCTh TEMIIEPATYPhI KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO TaBJICHUS
p | oo o Taepsapussplor Sumorra 10K
" https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemienue 3a1a4 Ha onpe/esieHNe BIa)KHOCTH
BO3/yXa
[TpuHUMIIBI pabOTHI TEMJIOBBIX IBUTATENEH .
24 [TapoBast TypOuHa. J|Burarenb BHyTPEHHETO

CTOpaHHUSI
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KIIJI TermoBoro aurarens. TemnaoBbie

bu6mmoreka [JOK

25 JBHTATENU M 3alIUTa OKPYKAIOLICH Cpelibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHUS U MTPEBPALICHHS SHEPTUU
B TEIUIOBBIX IpolLieccax
[ToaroroBka K KOHTPOJILHOM paboTe MO
27 Telvf[e "TemnoBsie SIBJlieHI/ISI. I/III:MGHGHI/IG bubmorexa LIOK
N " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BelllecTBa
Kontponbnas padota o teme "TemioBbie
28 SIBJIeIfI/ISI. I/I3M§HeHHe arperaTHbIX bubmorexa LIOK
N " https://m.edsoo.ru/ff0a86ae
COCTOSTHUI1 BelllecTBa
29 DnexTpusanus Ten. [[Ba poga
NMEKTPUICCKUX 3aPSIOB
30 ypOK-HCCJ‘i@I{OBaHI/Ie "DnekTpuzanus Ten
WHIYKIMEH U IPpU COPUKOCHOBEHUU"
31 B3aumMopeiicTBre 3apsyKeHHBIX Tel. 3aKOH bubmmorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnoie. HampskeHHOCTD
32 3J'I€KT1§)I/IIICCKOFO TOJISL. HpI/IIDHIII/IH bubmorexa LHOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UIINH SIEKTPUUECKUX TONIEH
33 Hocwurenu snexTpruueckux 3apsioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOAHMKY M TUANEKTPUKH. 3aKOH bubnnorexa [JOK
COXpaHEHHS AIIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1au Ha npUMEHEHUE CBOMCTB bubnnorexa [JOK
ANIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUN TOK, YCIOBHUS €r0
36 cymecEBOBaHHﬂ. I/ICT(})ILIHI/IKI/I Bubmzorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlecTBYSI 2IEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoranue "JleiicrBue
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JIEKTPUUYECKOTO MOJIS Ha IPOBOJHUKH U
JTUBJIEKTPUKHY"

DIEeKTPUYECKHUM TOK B METaJIaX,

bubmuoreka [JOK

39 JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838
40 DeKTpudecKas Ienb U € COCTaBHBIC YaCTH
a1 Cuna Toka. JlabopaTopHas pabora 05 bubmuoreka [JOK
"H3mepeHne 1 peryIupoBaHue CUIbI ToKa'" ' https://m.edsoo.ru/ff0a8bd6
| Smmeemmomme B b Bimenan K
" ' https://m.edsoo.ru/ff0a9e14
PETYJIMPOBAHKE HAIIPSIKCHHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACTBHOE bu6mmoreka [JOK
CONPOTHUBIICHHE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 AJIEKTPHUUYECKOTO COTIPOTUBIICHUS 1 bubmmoreka [IOK
MPOBOJIHUKA OT €ro JUIMHbI, IUIONIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUSHHsI U MaTtepuraia”
45 3aBUCUMOCTh CHJIBI TOKA OT HANPSHKCHUSI. bubmmoreka [IOK
3akon OMa 15 y4acTKa [enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pabota "HccienoBanue
16 3aBUCHMOCTH CHJIBI TOKa, HIIYIETO Yepes 1 bubnunorexa [JOK
PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3ucrope’
47 [TocnenoBarenbHOE U MapaieIbHOE
COCTUHEHHUS TIPOBOTHUKOB
JlaGopatopHnas padora "IlpoBepka npaBuia
CJI0’KEHUS HAMPSHKEHUN MPU bubnuotexa [JOK
48 1 -
MOCIIEI0BATEIbHOM COSIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
TOpHas ta "[IpoBepka mpaBu
49 i{ﬁf ZEI?IL(I)I?roia Ir)l?)?doananﬁZneLioid PR 1 bubmorexa HOK
" https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB
50 Pemenue 3amau Ha mpumeHenue 3akona Oma bubnuorexa [JOK
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JJI pa3JIMYHOro COCAMHCHUSA ITPOBOJHUKOB

https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIHOCTH AJIEKTPHUUECKOTO TOKA. bu6mmoreka [JOK
3akon Jxoyins-Jlenna https://m.edsoo.ru/ff0ab124
50 Jlaboparopuas pabota "OmnpenencHue 1 bubnmorexa [JOK
paboTHI ¥ MOITHOCTH DJIEKTPHUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKHE LIENH U TOTPEOUTEIN
53 JJICKT pI/I‘IeCKOf/i 3HHe TUU B 6II)DIT Kopotkoe bubmorexa [IOK
p P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM pabOTE MO
TeMe "DIEeKTPUUYECKUE 3apsiibl. 3apsKEHHbIE bubmuoreka [JOK
54 . . )
Tena U UX B3auMoieicTBus. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUECKUN TOK"
Kontposbnas paboTa o teme
"DnexTpudeckue 3apsbl. 3apsHKeHHBIEC Tea bubmuoreka [JOK
55 . N )
U UX B3auMoAchcTBUS. [I0CTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUECKUIN TOK"
56 IlocTossHHEBIE MArHUTEI, UX B3aUMOJAEHCTBHE
57 Ypok-uccnenosanue "M3ydenue nonei 1 bubnuotexa [JOK
IMOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nojie. MarHuTHO€E 1oJie 3eMIIu bubmuoreka [JOK
58 ]
W €T0 3HAYECHUE [T KU3HU HA 3eMIie https://m.edsoo.ru/ff0acOba
OmnpIT DpcTena. MarouTHoe nosie
59 DIIEKT I/IECCKI([)FO TOKa MaruurHoe nosmie Eubmorexa IOK
P https://m.edsoo.ru/ff0acld?
KaTYIIKU C TOKOM
I[IpuMmeHeEHHE DIIEKTPOMATHUTOB B TEXHHUKE.
60 Hap60 aTopHas a6(£)Ta "N3ydyenne nericTBUSL 0.5 Eubmiorexa IOK
pATOpHa p Y A N ' https://m.edsoo.ru/ff0ac74a
MarHiTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNeKTPOABUTATEIH IIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3IeKTpOABATATEIEH B
L bubnuorexa [JOK
61 TEXHUYECKHUX YCTPOMCTBAX U Ha

Tpaucmnopre. JlabopaTopHas pabora
"KoHcTpyupoBaHue U u3yueHue padoThl

https://m.edsoo.ru/ff0ac86¢c
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AJIEKTPOIBUTATES

OnbiTel Papajes. 3aKOH JIEKTPOMarHuTHON

62 nHaykuud. [Ipasuio Jlenna .
Onexrporerepatop. CriocoOb! MOTyYeHUS
63 AIEKTPUYECKON DHEPruu. DJIEKTPOCTAHITUN 1
Ha BO30OHOBJIIEMBIX HCTOUHUKAX YHEPTHU
[TonroToBka K KOHTPOJIBHOU paboTe 1O
64 TeMe "DIEeKTPUYECKHE U MAarHUTHBIE 1
SIBJICHUS
65 KonTponbhas pabota no teme 1 bubmmorexa [IOK
"DNeKTpUYEeCKUe U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblil ypok. Pabota ¢ Tekctamu mmo 1 bubmmorexa [IOK
teme "TermoBsie siBIeHUs" https://m.edsoo.ru/ff0acc5e
67 PesepBHylit ypok. Pabora ¢ Tekctamu mno 1 bub6nuoreka [IOK
teme "[1oCcTOSHHBIH AJIeKTPUIeCKUi TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. Pabota ¢ Tekctamu 1o 1
TeMe "MarHuTHbIC SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145
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9 KUIACC
KosnuyecTBo yacoB

DJIeKTpOHHbIe Hu(ppoBbIe

Ne i/ Tema YpoKa Beero KOHTpOJILHLIe HpaKanecKne OﬁpaSOBaTe.]IbeIe
padoThbI padoThI pecypchl
1 MexaHnueckoe JBU)KEHUE. 1
' MarepuanbHas TOUKa
2 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnunoreka LIOK
' MEXAHUYECKOTO JIBUAKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsiMOIMHENHHOE
3 nBuxenue. HepaBHomepHoe 1 bubnnorexa [IOK
' npsIMOJIMHEIHOe ABMKeHHe. CpeTHss https://m.edsoo.ru/ff0ad19a
1 MTHOBEHHAasi CKOPOCTb
[IpssMOnMHENHOE paBHOYCKOPEHHOE
4 nBukeHue. Y ckopenue. CKopocTh 1 bubnnorexa [JOK
' IPSIMOJIMHEIHOTO PABHOYCKOPEHHOTO https://m.edsoo.ru/ff0ad8d4
nBmxenus. ['papuk ckopoctu
JlaGopatopHnas pabora "Onpeznenenue
YCKOpEHUS Tesla Ipu Bubmmorexa [TOK
> PABHOYCKOPCHHOM ABIOKCITHI TIO . . https://m.edsoo.ru/ff0adb18
HaAKJIOHHOM 1u1ockoctu'. CBoOOIHOE
nagenue ten. Oneitsl ['anunes
PaBHOMEpHOE ABMXKEHUE TIO
6 okpy>kHOCTH. [Iepron u yacrora 1 bubmuoreka [JOK
' oOpaieHus. JIuneiiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
7. LleHTpOCTPEMHUTENBHOE YCKOPEHHE 1
8 IIepBe1it 3akoH HproTona. Bektop 1 bubmuoreka [JOK
' CHIIBI https://m.edsoo.ru/ff0ae612
9. Bropoii 3akon HeloToHa. 1 bubmuoteka [JOK
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PaBHOnelicTByOIIIAs cria

https://m.edsoo.ru/ff0ae72a

Tpetuii 3akon HeroToHa.

bubnunoreka LIOK

10. Cynepno3unus cuil. Pemenue 3anau https://m.eds00.ru/ff0ae982
Ha IpUMeHeHue 3akoHoB HproToHa
u Tl . 3aKkoH [ 'yka.
11. I(’:elflignf ZZZZI{ Ho3 ETie;\)/le: «éIIC/IZJlIa Bubmuorexa OK
https://m.edsoo.ru/ffOaeca2
YOPYTOCTH»
12 Jlaboparopnas pabota «OnpenencHue bubnmorexa [JOK
' KECTKOCTH NIPYKUHBD». CHila TPeHHUS https://m.edsoo.ru/ff0aee28
13 Pemenue 3amau mo teme «Cuita bu6nuoreka LIOK
' TPEHHSI» https://m.edsoo.ru/ff0afa26
14 Jlaboparopuas pabota "OnpenencHue bubnuoteka [{OK
' K03 pHIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3ama4d o teme "3aKOHBI
15 tpenmin Cana poweeni sk buGmrorea LIOK
' ' https://m.edsoo.ru/ffOafb8e
BCEMHUPHOTO TATOTEHUS. Y CKOpEHUE
CcBOOOHOTO Ma/ICHUS
VYpoxk-koHpepenuus "JIBrmxeHue ten
16. BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenn g 1o Teme "'Cu
17. T;f)KeGCTI/IeI: a3§.iOH zceelvnprCorg ) bubmorexa LHOK
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
18 [lepBas kocMHUYecKasi CKOPOCTb. bubnnorexa [IOK
' HeBecomocTs 1 neperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIBHOM TOYKHU.
19 AGCOIIOTHO TBEPOE TENO. bubmmoteka [IOK

PaBHOBecue TBEpIOTO TENA C©
3aKpEIUVIEHHOW OCBIO BPAILICHHUS.

https://m.edsoo.ru/ff0afe36
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MowmenT cuibl. LlenTp TsxecTu.
Pemtenue 3amau mo treme "MoMeHT
cwibl. LenTp TspKecT”

[ToaroroBka K KOHTPOJILHOM paboTe

20. o TeMe "'MexaHuuecKkoe ABIKEHUE. Bubmorexa OK
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KonTtponbHas Ta 110 TEM
21. "B(;IGXI;EJ:IHCiK(I)): ,?[(];I/Ia;l(ezl/lz. ) Bubmuorexa HOK
N " https://m.edsoo.ru/ffOb06ec
B3aumoperictBue ten
Nmnynsc Tenma. UMmynsc Cuibl.
| e e B 10K
. https://m.edsoo.ru/ffOb07fa
B3aumMo/eiicTeue. Pemenue 3aaa4 o
TeMe "3aKOH COXpaHEHUs! UMITyJbca"
23, VYpok-koupepenuus 'PeakTuBHOE
JBIDKCHUE B MPUPOJIC U TEXHHUKE"
bubnuoreka LIOK
24, Mexanudeckas paboTa U MOIITHOCTb https://m.edso0.ru/ffob0ag4
o5 Pabota critbl TSDKECTH, CHITBI bu6mmoreka IIOK
' YIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
26. paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBUKECHUU TeJIa 10
TOPU30HTAIILHON TOBEPXHOCTU»
CBs13b DHEpruu U paboTHI.
27 [ToTrenumanpHas SHEpTHSL. bu6mmoteka [IOK
' Kunernueckas sueprust. Teopema o https://m.edsoo.ru/ff0b0c32
KMHETUYECKON SHEPTUU
8 3aKOH COXpaHEHUs SHEPTHH B

MEXAaHUKE
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29.

30.

JlabGopaTopHas pabota «3yueHue
3aKOHAa COXPAHEHUS SHEPTHUH»

KonebarenbHoe 1BUKEHUE U €TI0
XapaKTepUCTUKH. 3aTyXarolue
KoseOaHus. BoiHyXaeHHbIE
Kosiebanus. PezoHanc

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b12fe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b1858

31.

MareMaTH4ecKuil ¥ NpyKUHHBIA
MasITHUKH. Y POK-UCCIIEJOBaHHE
«3aBUCUMOCTh MepUojIa KoeOaHui
OT KECTKOCTHU IIPY>KMHBI U MACCHI
rpy3a». IIpeBpaiienue sHepruu npu
MEXaHUYECKUX KOoJeOaHHsIX

bubmunorexa IJOK
https://m.edsoo.ru/ff0b197a

32.

JlabopatopHas pabora «OnpezencHue
9acTOTHI ¥ TIEpHUOa KoJieOaHui
NPY>KUHHOTO MasiTHUKa»

bubmuoreka [{OK
https://m.edsoo.ru/ffOblaec

33.

34.

35.

JlabopartopHnast pabota «IIpoBepka
HE3aBUCHMOCTH MIEPHUO/1a KoJIeOaHMit
rpy3a, MOJABEHIEHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoiHbI. CBOWCTBA
MeXaHU4eCKUX BOJIH. [IpononbHbIE U
MOIEPEYHBIE BOJHBI

Ypok-koupepenuus "MexaHu4ecKkue
BOJIHBI B TBEPJIOM TeJI€.
CelicMuyeckue BOJHBI". 3BYK.
PacnpocTpanenue u oTpaskeHHe 3ByKa

bubmunorexa IJOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

36.

Ypok-uccnenosanne "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT
gacToThl"'. ' pOMKOCTH 3ByKa U
BBICOTA TOHA. AKYyCTUYECKUN
pPE30HaHC
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37.

Ypok-koHpepeHus Y npTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE' .
IToaroroBka K KOHTPOJILHOM paboTe
10 TeMe ''3aKOHBI COXPaHEHMSI.
Mexanuyeckue KoieGaHus U BOJIHBI"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b23ca

38.

KonTponbHas padboTa 1o Teme
"3aKkoHbI coxpaHeHus1. MexaHnueckue
KoJIeOaHMs U BOIHEI'

39.

40.

DNeKTpOMarHuTHOE TO0JIE.
DNeKTPOMAarHUTHbIE BOJHBI.
CBolicTBa 2JIEKTPOMATHUTHBIX BOJIH.
VYpok-koHpepennus "Llxkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHne JIEKTPOMArHUTHBIX
BOJIH UL COTOBOM CBSI3H' .
Temamuueckuil ypox K /{Hto
Poccuiickoii nayku

bubmunorexa IJOK
https://m.edsoo.ru/ffOb2abe

bubmunorexa IJOK
https://m.edsoo.ru/ff0b2fe6

41.

VYpoxk-uccaenoanue "M3yuenue
CBOWCTB 3JIEKTPOMAaTrHUTHBIX BOJH C
MIOMOIIBI0 MOOMIJIBHOTO TenedoHa"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2c6c

42.

Pemenue 3aa4 Ha OIIpCACIICHUC
YaCTOThI U ITJIMHBI SHGKTpOMaFHHTHOﬁ
BOJIHBI

43.

DneKTpOMarHuTHas MPUPO/Ia CBETA.
CxopocTts cBeTa. BonHOBBIE CBOMCTBA
CBETa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b31d0

44,

Hcrounukn ceera. [Ipsmonuneitnoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
CouHia u JIyHbI. 3aKOH OTpaXxeHUs
cBeTa. 3epkaina. Pemenne 3anad Ha

MIPUMEHEHHE 3aKOHA OTPAKEHUS

bu6nuoreka LIOK
https://m.edsoo.ru/ff0b3658
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CBCTa

45.

46.

471.

48.

[Ipenomnenue cBera. 3akoH
IIPEJIOMJICHUS CBETA

[TonHOE BHYTpEHHEE OTpaXKEHHE
cBeTa. Vcrmonmn30BaHue MOITHOTO
BHYTPEHHETO OTPAKCHHUSI B
OIITHYECKUX CBETOBOJIAX

Jlaboparopnas pabota
"HccnenoBaHre 3aBUCUMOCTH yTiia
MIPEIIOMJICHHUSI CBETOBOTO JIy4a OT
yria najgeHus Ha TpaHulie 'BO3JIyX-

CTCKJIO

VYpok-koudpepenuus "McnonbpzoBanue
MOJTHOTO BHYTPEHHETO OTPAKCHUSI:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBSI3B"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b3aea

Bbubnunoreka LIOK
https://m.edsoo.ru/ff0b3c5c

49,

50.

Jlunzel. OnTuyeckas cuiia JIWH3bL.
[TocTpoenue n3o0pakeHuil B JIMH3AX

JlabopaTtopHas pabota "Onpenenenue
(hOKYCHOTO PacCTOSIHUS U
ONTHYECKOM CHJIBI coOOMparoien
JIUH3BI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b3f2c

bubmuoreka [{OK
https://m.edsoo.ru/ff0b4206

51.

52.

VYpok-koHpepenus "OnTudeckue
JTuH30BbIe puOops!”. ['a3 kak
OnTHYECKasi CUCTEMA. 3peHNne
VYpok-koHpepenius " lepexTs
3penus. Kak coxpanuts 3peHue”

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcOa7e

53.

Pasnoxxenue 6enoro cBeta B CIIEKT.
OnbiTel HeroTona. CitoxxeHue
CIIEKTpaJIbHBIX LIBETOB. /[ucnepcus

bubmuorexa [{OK
https://m.edsoo.ru/ff0c0f4c
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CBCTa

JlabopaTopHas padota "OIMbITHI 11O
Pa3IoKEHUIO OEJIOro CBETA B CIIEKTP
Y BOCIIPHUATHIO I[BETA IPEAMETOB IPH
uX HaOJIOJCHNY Yepe3 IBETOBHIC

bubnunoreka LIOK

54 GbubTphl”. YPOK-IIPaKTHKYM https://m.edsoo.ru/ff0c0e2a
"BoyiHOBBIE CBOMCTBA CBETA:
nucnepcusi, THTephepeHIus 1
audpaxus’
55 OmnsiTel Pesepdopaa u mianerapHas bubnnorexa [JOK
' MOJEINb aToMa https://m.edsoo.ru/ff0c12a8
[Toctynatel bopa. Monens aroma
56 bopa. Ucniyckanue u noryionexHue bubnuoreka LIOK
' cBeta aromMmoM. KBauThl. JIuneiyarsie https://m.edsoo.ru/ff0c144c
CHEKTPHI
57 VYpok-nipaktukym "Habmronenue bubnnorexa [JOK
' CIIEKTPOB MCITyCKaHHSA" https://m.edsoo.ru/ff0c1550
58. PagmnoakTHBHOCTE U €€ BUOBI BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c1672
59 Crpoenue aTOMHOrO sizipa. bubnnorexa [JOK
' HyknonHas Mozienb https://m.edsoo.ru/ff0c18ac
PanuoakTrBHBIC IPEBpAIICHHUS.
60. W3oronsl. Pemenne 3amay no teMe: BH6H_HOTeKa LOK
" " https://m.edsoo.ru/ffOclal4
PannoakTrBHBIC IPEBpAIICHUS
IIepuon nmomypacmnana. Ypox-
61 KoH(pepeHuus 'PagroakTHBHbIE bu6mmoteka [IOK
' U3ITy4eHUs B IPUPOJIe, MEIULINHE, https://m.edsoo.ru/ff0c2126
TeXHUKe"
62 SAnepHsle peakuny. 3aKOHbI bubmmoteka [IOK

COXPAHCHUS 3apAa0BOT0 U MaCCOBOT'O

https://m.edsoo.ru/ff0c1c58
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63.

quces. DHEPrus CBSA3U aTOMHBIX SIJIEP.
CBs13p Macchl U SHEPTUH

Pemenue 3agau o reme " Snepueie
peaknuu'. Peakiuu cuHTe3a 1
neneHus saep. McTouHuku sHeprun
CouHIia 1 3B€31

64.

VYpoxk-konpepenuus "Anepuas
sHepreTuka. JleicTBus
pPaIMOAKTUBHBIX U3ITy4YEeHUHN Ha
XKUBBIe opraHu3Msl’ . [loaroroBka
KOHTpPOJIbHOM paboTe 1o TeMe
"DneKTpoOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIC BOJHBI.
KBanroBele sBienus"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c223e

65.

66.

67.

68.

KonTponbhas pabota no teme
"DeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBI.
KBanToBsbie siBieHUs"
[ToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie pabOThI 110 Kypcy
"BzaumonericTBue Ten'
[ToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie pabOThI 110 Kypcy
"CBeTOBbIC SIBIICHUS"

[ToBTOpenue, o6o0IIEHNE.

68

bubmuoreka [{OK
https://m.edsoo.ru/ff0c245a

bubnuoreka LIOK
https://m.edsoo.ru/ff0c2c52
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B ¢enepanpHBIX © PETMOHANBHBIX MPOIEAypaX OICHKH KadecTBa OOpa3OBaHHS
UCTIOJIB3YeTCsl TiepeueHb (KoauduKaTop) pacrnpeae/ieHHbIX MO KilaccaM MPOBEPSEMbIX TPeOOBaHUIT
K pe3yibTaTaM OCBOECHHMsS OCHOBHOW 00pa3oBaTEIIbHOM IPOrpaMMbl OCHOBHOIO  OOILEro
o0pa3oBaHMs U 3JIEMEHTOB COJIepKaHus 1o (pusmke.

[TpoBepsieMbie TpeIMETHBIC PE3yJIbTAThI OCBOCHUS OCHOBHON 00pa30BaTeNbHOM MPOrpaMMBbI

OCHOBHOT0 00111eTr0 00pasoBanus (7 Ki1acc)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMbIe MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTe/IbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS

1.1

HCIT0JIB30BAaTh M3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTth SABJICHHUA IO OIMMMCAHUIO UX XaAPAKTCPHBIX CBOIMCTB M Ha OCHOBE OITIBITOB,
ACMOHCTPUPYIOIUX JAHHOC (1)I/I3I/I‘IeCK06 SABJICHUC

1.3

pacro3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3UYECKUX SBICHUI B OKpY’KaIOIIEM MHUPE, B
TOM 4HCiIe (U3NICCKUE SBJICHHS B MPUPOJIE, TIPU ITOM IEPEBOJIUTH NMPAKTHYECKYIO
3a7a4y B yd4eOHYIO, BBLIACIATH CYIICCTBEHHbIC CBOWCTBA (MpH3HAKH) (DU3HIECKUX
SIBIICHUH

14

OIMUCBIBATH U3YUYCHHBIC CBOMCTBA Tell U (I)I/ISI/I‘ICCKI/IG SABJICHUS, UCIIOJIb3YsL (I)I/ISI/I‘ICCKI/IG
BCJIMYHMHBI, IIPU OMMMCAHWUH ITPABUJIIBHO TPAKTOBATH (1)H3H‘~I€CKI/II>1 CMBICJI UCIIOJIBb3YCMBIX
BCINYHH, HUX 0003HaYeHHUST U CANHUIIBI (l)I/ISI/I‘{CCKI/IX BCJIMYHNH, HAXOAUTH (1)OpMy.]'IbI,
CBA3BIBAIOIUC JaHHYIO (bl/ISI/I‘IeCKYIO BCIIMYMHY C APYruMu BCJIIMYMHAMH, CTPOUTH
Fpa(i)I/IKI/I HU3YUYCHHBIX 3aBUCUMOCTEH (l)I/ISI/I‘{CCKI/IX BCINYHNH

1.5

XapaKTCPU30BaATh CBOMCTBA TCII, (bl/IBI/I‘ICCKI/IC ABJICHUSA W MNPOHCCCHI, HCIIOIb3Yys
HN3YUCHHBIC 3aKOHBI, IIpU J3TOM MHOaBATh CJIIOBECHYIO (I)OpMYJ'II/IpOBKy 3aKOHa U
3aIMMCbIBATb €TI0 MAaTCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (U3NYECKHE SIBJIECHUS, IMpPOLECChl W CBOWCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATh MPUYMHHO-
CJIEZICTBEHHBIE CBS3U, CTPOUTH 00BbsACHEHHE U3 1 - 2 Toruyeckux IaroB ¢ onopoit Ha 1
- 2 Wu3y4YeHHBIX CBOWCTBAa (PM3MUYECKUX SBICHWH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTHU

1.7

pemath pacuéTHple 3amaud B 1 - 2 meHCTBUS, WCHONB3ys 3aKOHBI M (OPMYIIHI,
CBs3bIBaroIMEe (U3MUYECKHE BEIMYMHBI. Ha OCHOBE aHalu3a YCJIOBUS 3aJadu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABISATH (DU3MUECKHE BEIMYUHBI B (OPMYJIbI U
IPOBOJIUTH PAcUEThl, HAXOAWTh CIPABOYHBIC JIAaHHBIE, HEOOXOAMMBIEC JIs pPELICHUs
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh NOJy4YeHHOU (pU3NUeCKON BETMUNHBI

1.8

pacrio3HaBaTh MpOOJIEMbl, KOTOpPbIE MOXKHO pELIMTh INPU MOMOIIM (PU3HUECKUX
METOJIOB, B OMNHCAHUU HCCIEJOBAHUS BBIACIATH IPOBEPSIEMOE TMPEIINOJI0KEHNE
(rumote3y), pa3nu4aTh M WHTEPIPETUPOBATH IIOJNYYCHHBIH pE3yJabTaT, HAaXOAUThH
OIIMOKY B XOJI€ ONBITA, JI€JaTh BHIBOJBI IO €r0 pe3yIbTaTaM

1.9

MPOBOJUTH OMBITHI IO HAOMIOACHUIO (PUNYECKUX SIBICHUN WM (PUINIECKUX CBOWCTB
Ten. (GOpMYIUPOBaTh TPOBEPSEMBIE TPEANONIOKEHUs, COOMpPAaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYAOBaHNs, 3alUCHIBATh XOJI OMbITa  (POPMYITHPOBATH BHIBOIBI

1.10

BBIMIOJHATh TMPSMbIE M3MEPEHUsT C MCMIOJIb30BAaHUEM AaHAJOTOBBIX M LU(PPOBBIX
npuOOpOB, 3amUCHIBATh IOKa3aHUS NPUOOPOB C Y4ETOM 3aJaHHOM aOCOIIOTHOM
MIOTPENTHOCTH U3MEPEHUN

1.11

IIPOBOJIMTH HCCIIEIOBAaHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOM BETUYMHBI OT JIPYrou c
UCTIOJIb30BaHUEM TIPSAMBIX HW3MEPEHUH, Y4YacTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO
UCCIIeIOBaHMsl, CcOOMpaTh  yCTAaHOBKY M  BBINOJHATh  M3MEPEHMs,  Clenys
NpPEUIOKEHHOMY  TUIaHy, (UKCHpPOBATh Ppe3yJIbTaThl IOJYYEHHOHW 3aBHCHUMOCTH




(1)I/I3I/I‘-IGCKI/IX BCJIMYHMH B BUAC NPCIJIOKCHHBIX Ta6JII/II_I u Fpa(i)I/IKOB, JA€J1aTh BBIBOALI 11O
pe3yJibTaTaM UCCICAOBAHU S

1.12

MIPOBOJNTH KOCBEHHBIE HM3MEPCHHUS (PU3NYCCKUX BEIUYHH, CICAYS MPEUIOKCHHON
MHCTPYKLHUU: MIPU BBIMOJTHEHUN U3MEPEHUN cOOUpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHUCJISTH 3HAYECHUE UICKOMOM BEJIMYHHbI

1.13

coONoaTh TMpaBWia TEXHUKH OE30MacHOCTH TMpu padore ¢ J1abopaTOpHBIM
000pyJI0BaHHEM

1.14

yKa3plBaTh  NPUHIUNBI  JEHCTBHA  NPUOOPOB W TEXHUYECKUX  YCTPOICTB,
XapakTepu3oBaTh IPUHLUIBI JAEHCTBUS H3YYEHHBIX IPUOOPOB U TEXHUYECKHX
YCTPOMCTB C MOMOIIBIO WX OMHCAHUS, UCIOJB3Ysl 3HAHUSA O CBOMCTBAX (pu3MUECKHX
ABJICHUH U HEOOXOAMMble (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJMTh TMpHUMEpPbl (HAXOAUTh HMHQPOPMALMIO O MPHUMEPax) MPAKTUIECKOrO
UCIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXHU3HHM i1 OOecredeHus
0€30MaCHOCTH TpPH OOpaIIeHHHd C NpUOOpPaMH W TEXHUYECKHMHU YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbS M COOJIOAEHUS HOPM SKOJIOTMUYECKOTO IIOBEACHUS B
OKpY’KaroLIeH cpene

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MIHTEpHET B COOTBETCTBHH C
3a/IaHHBIM TTIOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIIMXCSA 3HAHUM U MTyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHHUKOB BBIIEIATh HH(GOPMALIMIO, KOTOPAs SBISETCS MTPOTUBOPEUMBOM
WJIM MOKET OBITh HEIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPHU BBIIOJHEHUN Y4eOHBIX 3a/laHUil Hay4yHO-IOMYJSPHYIO JINTEPaTypy
(U3MYECKOTr0 COJEp)KaHUs, CIPAaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMus WHPOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBbIE M YCTHBIE COOOLIEHHS Ha OCHOBE 2-3
MCTOYHUKOB MHPOpMAIUU (PU3NUECKOTO CONNEPKaHUs, B TOM YUCJE MYOJUYHO AeNaTh
KpaTKue COOOIIEHUs O pe3ysbTaTax MPOEKTOB WM YU4eOHbIX MCCIEIOBAHUM, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHBI TIOHATUHHBIN ammapar Kypca (U3HKH,
COIPOBOXKAATh BBICTYIICHUE ITPE3EHTALIMEN

1.19

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIIEAOBAHUI pacmpenesTh 00s13aHHOCTH B
IrpyNIe B COOTBETCTBUM C NIOCTABICHHBIMH 3a7a4aMH, CIEAUTH 3a BBIIIOJHEHUEM IIJIaHA
JEWCTBUIM, aJIeKBAaTHO OILIGHUBATh COOCTBEHHBIM BKJAJ B JACSITEIBHOCTH TPYIIIIHI,
BBICTpAaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIINX

I[TpoBepsieMbie 31eMEHTHI coaepskanus (7 kiacc)

Kon
pasnena

Kon IIpoBepsieMble 21EMEHTHI COAECPKAHUS
JJIEMEHTA

1

®U3UKA U EE POJIb B [IO3HAHWHU OKPYXXAIOIIETO MUPA

11 ®dusnka - Hayka o mpupoje. SBnenus npupojsl. Puzndeckue sBICHUS:
MEXaHUYeCKHe, TEIUIOBbIe, JJIEKTPUYECKUE, MAarHuTHbIE, CBETOBBIE,
3BYKOBBIE

1.2 Ouznyeckue BeIUUUHBL M3Mepenue pusnueckux BeauuuH. Ousnueckue
npubopsl. [lorpemnocts n3mMepenuii. MexxayHapoiHasi cucTeMa eIMHUIY

1.3 EcrecTBeHHO-HAy4HBIW METOJ TO3HAHUSA: HAOIIOJEHHE, TTOCTaHOBKA
HAy4HOTO BOIIPOCA, BBIIBIDKEHUE THUIIOTE3, SKCIIEPUMEHT IO TPOBEPKE
TUIIOTE3, OOBICHEHME HAOII0IaEMOI0 SIBIICHUS

1.4 Onwucanue GpU3NIECKUX SBICHUN C MOMOIIIBIO MOJIEIeH

15 [IpakTrueckue pabOTHI:
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N3mepenue paccTossHUN.

N3mepenne 06bEMa JKUAKOCTH U TBEPIOTO Tena.

Omnpenenenue pa3smMepoB MabIX TEN.

W3mepeHne TtemmepaTypbl NpH HNOMOILM >KUAKOCTHOIO TEpMOMETpa M
JlaT4uKa TEMIEPATyphl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHMHM BEIIECTBA

2.1 CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILECTBA

2.2 JIBrwxkeHue yacTull BemiecTBa. CBsi3b CKOPOCTH JIBUJKEHUS 4YacTUL[ C
Temneparypoil. bpoyHoBckoe nBmxenue, muddysus

2.3 B3aumMonelicTBie YacTul] BelECTBA: NPUTHKEHHUE U OTTAJIKUBAHHUE

2.4 ArperatHble COCTOSIHUSI BEILIECTBA. CTPOCHHE Ta30B, KUAKOCTEH U

TBEPABIX (KPUCTAIMYECKUX) Ted. B3auMOCBA3b MEXIy CBOWCTBAMHU
BEILIECTB B Pa3HBbIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

2.6 [IpakTrueckue pabOTHI:
Onenka auaMeTrpa aToMa METOJOM psoB  (C  HCIOJIBb30BaHHUEM
dororpadumit).

OMnBITHI 110 HAOIOICHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.
OnpITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJICKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanudeckoe IBrxXeHrne. PaBHOMepHOE U HEpaBHOMEPHOE JABUKCHHUE

3.2 Cxopoctb. CpeaHsis CKOPOCTh NMPU HEPABHOMEPHOM JBMKEHHHU. Pacuér
MyTH U BPEMEHU JABUKCHUS

3.3 SBnenue uHepuuH. 3aKOH MHEpIMU. B3anMoaeicTBue Ten Kak npuUYhHa
W3MEHEHUS CKOPOCTH JIBUKEHUS TeJl. Macca Kak Mepa HHEPTHOCTH Teja

3.4 [InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
eanHuIe 00bEMa BEleCcTBa

3.5 Cuila Kak XapakTepHUCTHKA B3aUMOJICUCTBUS Tell

3.6 Cuna ympyroctm u 3akoH ['yka. l3MepeHwe CHIBI C TOMOIIBIO
JMHAMOMETpa

3.7 SBnenue TATOTeHHs U cuiia TshkecTr. Cuila TSHKECTH Ha APYTHX IJIaHeTax.
Bec Tena. HeBecoMmocTh

3.8 Cuna tpenusi. TpeHue CKOJIbXKEHUS U TpEeHUE NMoKos. TpeHue B mpupoae u
TEXHUKE

3.9 CrnoxxeHue cuil, HaIpPaBJICHHBIX MO OJHOM mNpsiMol. PaBHOAeiCTByOIIas
cHI

3.10 [IpakTuyeckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKeHHUs (IIapUKa B JKUIKOCTH,
MOJIEITTH AJIEKTPUIECKOTO aBTOMOOWIISL M TaK Jajee).

Onpenenennue cpeaHeil CKOPOCTH CKOJIBXKEHHUS Opycka WIM IIapuKa Io
HAKJIOHHOM TNIOCKOCTH.

Omnpeznenenue IIOTHOCTU TBEPOIO TeNA.

OmBITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsHKeHUs (nedopmariim)
MIPY>KAHBI OT NPUJIOKEHHON CUIIBI.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
Beca TeJa U XapaKTepa CONPHUKACAIOIMXCs NOBEPXHOCTEN

3.11 dusnyecKue sBICHUS B IMPUPOJE. MPUMEPHl IBHKEHHs C Pa3IMYHBIMU
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CKOPOCTSIMH B XMBOM M HEXHUBOH INPUPOJE, NECUCTBUE CHIIBI TPEHUS B
IIPUPOJE U TEXHUKE

3.12 TexHuyeckue ycTponcTBa: AMHAMOMETP, NOIIIUITHUKI
JIABJIEHUE TBEPJBIX TEJI, )KUJIKOCTEM 1 T'A30B

4.1 HaBnenue TBEpHoro Tena. CrnocoObl YMEHBIICHUS U YBEJIUYCHUS
JTaBJICHUS

4.2 JlaBnenue rasza. 3aBUCUMOCTD JJaBJI€HUs raza oT 00bEMa, TeMIIepaTypbl

4.3 [lepenaya naBneHust TBEPABIMHM TeJaMH, >KMJIKOCTSIMHU U ra3amMH. 3aKOH
[Tackans. [IlHeBMaTnyeckue MallvHbl

4.4 3aBUCUMOCTb JIABJICHHUSI KUIKOCTH OT TriayOuHbl. [uapocratrudeckuit
napasokc. Coobmaronuecs: cocynsl. ['uapaBnnueckie MexaHU3Mbl

4.5 ATtMmocdepa 3emin u atmocdepHoe aaBiieHue. [I[pUduHbBI CymeCTBOBAHUS
BO3AymHOM oOonouku 3emnu. Omnbeir  Toppuyennan. 3aBHCHUMOCTh
aTMOC(EepHOTO AABJICHHS OT BHICOTHI HAJl YPOBHEM MODS

4.6 N3mepenne armocdepnoro nmasieHus. IlpuGopsl st u3MepeHUs
aTMoc(hepHOro naBICHUS

4.7 JleiictTBue KMIKOCTM M Tra3a Ha IOIPYKEHHOE B HHUX TeloO.
BritankuBaromas (apxuMenoBa) cuiia. 3aKkoH Apxumesna

4.8 [InaBanue ten. BoznyxomnaBanue

4.9 [IpakTrueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH Beca Tela B BOZE OT 00bEMa NOrpyKEHHON B
KHUJKOCTh YaCTH TeJa.
OmpenenieHne  BBITAIKUBAIONICH  CUJIBI, JICMUCTBYIOIIEW Ha  TeJo,
MOTPYKEHHOE B HKHUAKOCTb.
[IpoBepka HE3aBMCHUMOCTH BBITAIKHUBAIOIICH CHIIBI, JIEHCTBYIOIIECH Ha
TEJIO B KUJKOCTH, OT MacChl TeJa.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb BBITAJKUBAIOIIEH CHIIBI,
JeMCTBYIOIEH Ha TeJNO B JKUIKOCTH, OT OO0bEMaA MOTpYyXKEHHOW B
XKHUJKOCTh YacTH Teja M OT IUIOTHOCTHU XuAKOCTU. KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHHE JIOAKM U  OIpEleleHHEe €€
rpy3010AbEMHOCTH

4.10 duzuyeckue sBIEHUS B MPUPOJE: BIUSHUE aTMOC(EPHOTO JaBICHUS Ha
KUBOM OpraHu3M, IIaBaHUE PbIO

411 TexHuyeckue ycTpoiicTBa: COOOIIAIOMIMECS COCYJbI, YCTPOMCTBO
BOJOIIPOBOJA,  TUAPABIMYECKHH  Tpecc,  MaHOMETp, OapoMmerp,
BBICOTOMED, OPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT' M

5.1 MexaHunueckasi paboTa

5.2 MexaHnndeckast MOIITHOCTh

5.3 [IpocThie MexaHU3MBI: phlyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBECHSI pblyara

5.4 [IpumeHeHue mpaBuiIa paBHOBECHSI phlyara K OJIOKy

5.5 "3onotoe mpaBuio"” wmexaHuku. KoaduiumeHt mnone3Horo nedcTBHA
MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHnmanpHas SHEPTUM TeJa, MOJHATOro HaJ 3eMIIEn

5.7 Kunernueckas sHeprus

5.8 [lonnass MexaHuyeckas HSHEprusi. 3aKOH H3MEHEHUsT M COXpaHEHUs
MEXaHUYECKOW SHEPTUH

5.9 [TpakTrueckue pabOTHI:
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Onpenenenne pabOTHI CHIIBI TPEHUS MIPH PABHOMEPHOM JIBIDKCHUU Tela
10 TOPU3OHTANTBHON MOBEPXHOCTH.

UccnenoBanue yciioBuil paBHOBECHS phluara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTUU

5.10 du3nyeckue sIBICHNS B IPUPOJIE: PhlYaru B TeJie YeloBeKa

5.11 TexHuueckue ycTpoiicTBa: phlyar, MOJBHKHBIA U HEMOABIKHBIA OJIOKH,
HaKJIOHHAsl IUIOCKOCTh, IPOCThIE MEXAHU3MBbI B OBITY

[IpoBepsiembie TpeOOBaHMS K Pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM mporpamMmel (8

KJ1acc)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsieMbie IpeMETHBIC PE3YJIBTAThl OCBOCHHSI OCHOBHOW 00pa30BaTEeIIbHON
MpOorpaMMbl OCHOBHOT'O 00111€T0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasiindaTth SABJICHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IeCK06 SABJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (H3MUYCCKUX SIBICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4HuClie (QU3MYECKUE SIBICHHUS B MPHUPOJE, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3ajayy B Y4eOHYI0, BBIACISATH CYIICCTBEHHbIC CBOWCTBAa (MpH3HAKH) (PHU3MUYCCKUX
ABJICHUU

1.4

OIMCHIBATh M3YYECHHBIE CBOMCTBA TEN U (PU3MUECKUE SBICHUSA, UCIOIB3Ys (PU3UIECKUE
BEJIMYMHBI, TIPY OMMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIOIb3YEMbIX
BEJIMYMH, O0O3HAu€HUs M EAUHMIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (POpMYIHI,
CBSI3bIBAIOIME JAHHYIO (U3NYECKYI0 BEIMYUHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYecKHe SBICHHS W MPOIECCH, HCIONIb3Ys
W3y4YEHHBIE 3aKOHBI, TPH OTOM [aBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKoHA U
3alUCBHIBaTh €0 MaTEMAaTUYECKOE BEIPAKEHHE

1.6

OO0BSICHATh (hU3MYECKHE MPOLECChl M CBOMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallull  INPAaKTHKO-OPUEHTHUPOBAHHOI'O  XapakTepa.  BBIABISTH  NPUYUMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 1 - 2 JIOTHYeCKHX I1aroB ¢ IOMoIIbio 1-
2 W3y4YCHHBIX CBOWCTBAa (U3WYECKUX SBICHUH, (U3NYECKHX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3amaud B 2 - 3 JEHCTBHS, HWCHOIB3ysd 3aKOHBI M (POPMYIIHI,
CBs3bIBaroIMe (U3MUYECKHE BEIMYMHBI. HAa OCHOBE aHajiu3a YCJIOBUS 3ajJjauu
3alKChIBaTh KPAaTKOE YCIIOBUE, BBISBISATh HEJOCTATOK JAHHBIX JJISl PEIICHUs 3aJauu,
BBIOMPATH 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE JJIs €€ pelIeHus, IPOBOJUTh pacuéThl U
CpaBHMBATh MOJTYYEHHOE 3HaUeHHe (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU

1.8

paciio3HaBaThb HpOGJ’ICMLI, KOTOPBIC MOXHO PpCIIUTh IIPHU IMMOMOIIH (I)PBPI‘-IGCKI/IX
METOJI0B, HCIIOJIb3YyA OIIMCaHHuC HUCCICa0BaHUA, BBIACTIATDH IIPOBEPAECMOC
MMPCAIIOJIOKCHUC, OICHUBATL MNPABUIIBHOCTH IOPAAKa IMPOBCACHUA MUCCICIOBAHUSA,
J€J1aTh BBIBOAbI

1.9

MPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten. (GOpMYIUPOBaTh TPOBEPSEMBIE TPEANONIOKEHUs, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOT0 000PYAOBaHNUSI, OIMCHIBATH X0 ONBITA U (JOPMYITUPOBATEH BHIBOIBI

1.10

BBIMOJIHATh MpPSMbIE M3MEPEHHsS C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MYECKUX BEJIIMYMH, CPaBHHUBATH PE3YJbTaThl M3MEpPEHHH C Yy4ETOM
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3aJJaHHO} a0COJIIOTHON MOTPENTHOCTH

1.11

MIPOBOJMUTH UCCIIEIOBAaHUE 3aBHCHUMOCTH OJHOW (PU3UYECKOM BETUYHMHBI OT JPYroi C
UCTIONIb30BAaHUEM TIPSMBIX HW3MEPEHHWH. IJIaHUPOBATh HKCCIEAOBAaHUE, COOHMpATh
YCTaHOBKY U BBINOJHITh MU3MEPEHUs, CIENys MPEAIOKEHHOMY IUIaHy, (UKCHPOBATH
Pe3yJIbTaThI MTOJIYYCHHON 3aBUCUMOCTH B BHJIE TaOJIUI] ¥ TpaKOB, I€JIaTh BEIBOIBI 110
pe3yJibTaTaM HCCIe0BaHus

1.12

MPOBOJNTH KOCBCHHBIE M3MEpCHHsI (U3MYECKUX BEIMYWH. TUTAHUPOBATH M3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPeIOoKEHHOW HHCTPYKLIHH, U
BBIYHMCJISITH 3HAYECHUE BEITMYMHBI

1.13

coOmoaTh MpaBWJia TEXHUKH O€30MacHOCTH MpH pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM

1.14

XapaKTepu30BaTh NPHUHLMUIIBI JEHCTBUS HU3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM Ha MX OMMCAHUS, UCIONb3Ys 3HAHUSA O CBOMCTBAaX (hpU3MUECKHX
ABJICHUN ¥ HEOOXO0IMMbIE (PU3NUECKIE 3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh MPOCTblE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTENbHBbIE MPUOOPHI MO
CXEMaM M CXEMaTU4YHbIM pPHUCYHKaM, COCTaBJISATh CXEMbl 3JIEKTPUUYECKUX LENend ¢
HOCJIEI0BATENbHBIM M HapaJljebHbIM COCIUHEHUEM 3JIEMEHTOB, Pa3jidyas yCIOBHbIC
0003Ha4YEeHUsI DJIEMEHTOB JIEKTPUUECKUX Leneil

1.16

OPUBOJIUTH MpUMEpPhl  (HAXOAUTh HMHGPOPMAIMIO O MPHUMEPax) MPAKTHYECKOrO
UCTIONIb30BaHUsl (DM3MUSCKUX 3HAHWUN B IMOBCEAHCBHOW KHU3HU I OOCCIICUCHUs
0e30MacHOCTH TpU OOpalleHHMH C OpuOOpaMU M TEXHUYECKUMH YyCTPOWCTBaMHU,
COXpaHEHUsI 3JI0pPOBbSI W COONIOACHUS HOPM OKOJOTHYECKOTO TIIOBEJICHUS B
OKpYXalolieu cpene

1.17

OCYIIECTBIISITh MOMCK WHpOpManuu (U3NUECKOro cojepkaHus B cetn MHTepHeT, Ha
OCHOBE HMEIOIIUXCS 3HAHUM U IIyTEM CPaBHEHUs JONOJIHUTENIBHBIX HCTOYHUKOB
BBIACTATH I/IH(bOpMaHI/IIO, KOTOpass SABJIACTCA HpOTHBOpqu/IBOfI WIX MOXKET OBITh
HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPU BBIMOJHEHUN YUEOHBIX 33JJaHUN HayYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUECKOro Cco/ep)KaHMs, CHpaBOYHbIE MaTepuajbl, pecypchl ceTd IHTepHer;,
BJaJeTh NpUEMAaMM KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUS HHPOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

co3iaBaTb COOCTBEHHbIE IHCHbMEHHBIE U KpaTKHE YCTHbIE COOOIIeHMs, 0000mas
UH(POPMALIMIO U3 HECKOJbKUX HMCTOYHHUKOB (PM3NYECKOTO COAEP)KaHUs, B TOM YHCIE
nyOJIMYHO  TPEJCTaBIATh  PE3yJabTaTbl MPOEKTHOW WM  HCCIEI0BaTEeNIbCKON
JeSITeIBbHOCTH, MPH 3TOM IPAaMOTHO HCIIOJIb30BAaTh M3yUEHHBIH NMOHATHIHBIN amnmapar
Kypca QHU3MKH, COMPOBOXK/IAThH BRICTYIUICHHUE MTPE3CHTAIINEH

1.20

IOpU BBIMOJHEHUN YYEOHBIX TPOEKTOB W HCCIEAOBaHUN (U3UYECKUX MPOILIECCOB
pacmpenenaTh 00s3aHHOCTH B TPYNIE B COOTBETCTBUH C IOCTaBJICHHBIMHU 3aJladyaMH,
CJI€IWTh 3a BBINOJIHEHUEM IUIaHA JACUCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHWBAaTh COOCTBEHHBIH BKJIAI B  JICSITCIBHOCTh  TPYIIbBI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMOJICHCTBUE, MTPOSBIISS TOTOBHOCTD pa3pemiaTh KOHQIUKTHI

[TpoBepsiembie 3eMEeHTHI coepkanus (8 Kmace)

Kon
paznena

Kon [IpoBepsiemble 2EMEHTHI COAEPKAHUS
JJIEMEHTA

6

TEITJIOBBIE ABJIEHN A

6.1 OcHOBHBIE I0JIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU CTPOCHHUS
BeniecTBa. Macca U pasMepsl MOJEKYJ. OIBITBI, MOATBEPKAAIOIINAE
OCHOBHBIE II0JI0KEHUsI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
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6.2

Mopenu TBEPAOro, *KUAKOTO M ra3000pa3HOr0 COCTOSIHHM BeEIIeCTBA.
Kpucrannuueckue u amopdHusie Tena

6.3 OOBbsicHEHHE CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX TEI HAa OCHOBE
M0JIO’KEHUH MOJICKYJISIPHO-KMHETUUECKON TEOpUH

6.4 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS

6.5 TemnoBoe pacIupeHne U C)KaTue

6.6 Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO  TEILIOBOTO
JIBUKCHHSI YACTHI]

6.7 Buytpennsas sueprus. CnocoObl M3MEHEHHS BHYTPEHHEH SHEpPIruu:
TeIuIoNepeiada U COBEPIICHUE paOOTHI

6.8 Buipl Terionepenayn: TemIONpOBOJHOCTh, KOHBEKIUS, U3ITyUCHHE

6.9 KonmuecTBo TerioTel. Y aelbHas TEIIOEMKOCTH BEIIECTBA

6.10 TerniooOMeH ¥ TEMJIOBOE paBHOBeCHE. Y paBHEHHUE TEIJIOBOrO OasiaHca

6.11 [InaBneHue W OTBepJEeBAaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y JelbHas
TEIIOTA TUIABJICHUS

6.12 ITapooGpa3oBanue u koHueHcanus. Mcmapenue. Kunenue. Y nenbHas
TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTH TEMIICPATYpPhl KUIICHUS OT
aTMoc(epHOro MaBICHHUS

6.13 BraxxnocTts Bo3yxa

6.14 DHeprus TOIUIMBA. Y IeibHAas TEIJI0TA CrOPAHUs

6.15 [Tpunnumner padotsl TemwtoBbix Asurarenein KIIJ[ TerioBoro asurarens.
TenioBble IBUTATENN U 3alIUTA OKPYKAIOIIEH CPeJIb

6.16 3aKOH COXpaHCHMSI M ITPEBPAICHHSI SHEPTUH B TEIUIOBBIX MTPOIEccax

6.17 [TpakTrueckue pabOTHI:
OMnBITH IO OOHAPYKCHUIO JICUCTBHS CHJT MOJICKYJISIPHOTO TIPUTSKEHUSI.
OMnBITHI MO BBIpAITMBAHUIO KPUCTAIUIOB MTOBAPEHHOM COM WU caxapa.
ONBITH IO HAOJIFOJICHUIO TEIIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH H
TBEPABIX TEI.
OmnpeneneHre JaBICHUS BO3yXa B OAJUTOHE IMPHUIIA.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBHUCUMOCTH JABJICHHUS BO3JyXa OT €ro
00BEMa ¥ HarpeBaHUS WM OXJIAXK ICHUS.
[IpoBepka rumote3sl JIUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKa
KUJKOCTH B TEPMOMETPUIECKON TPYyOKE OT TEMIIEPATYPHI.
HabGmionenne u3MeHeHHMs BHYTPEHHEH SHEpruu Tena B pe3yibTare
TeIuIonepe1adr U paboThI BHEITHUX CHIL.
HccnenoBanue sIBICHUS TEIJIOOOMEHA MPH CMEMIMBAHUM XOJOIHOU H
ropst4eil BOJBI.
OmpeneneHne KOMUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOH TMIpH
TEII000MEHE C HarpeThIM METAJUTHUSCKHUM ITHTHH]IPOM.
Omnpenenenne yaeabHONU TEIUIOEMKOCTH BEIIECTBA.
UccnenoBanue nponecca ucnapeHus.
OmnpeneneHre OTHOCUTENBHON BIaXKHOCTH BO3TyXa.
OnpenesieHne yIeIbHOM TeTUIOTHI MIJIABJIICHUS JIbJa

6.18 dwusuyeckre SBICHUS B TNPUPOJIE. MOBEPXHOCTHOE HATSDKEHUE U
KalMWUISIPHBIC SIBJICHHUS B TIPUPOJIC, KPUCTAUIBI B MPUPOJIE, U3ITYICHHE
ConHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHera

6.19 TexHu4yeckne yCTpPOWCTBA: KAMWILISPBI, TNPUMEPHI HCIOJIb30BAHUS

KPHUCTAJIOB, KUJKOCTHBIM TEPMOMETP, JATYUK TEMIIEPATypPhl, TEPMOC,
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CUCTEMA OTOIUIEHUS JOMOB, THUIPOMETPBI, IICHUXPOMETp, IapoBas
TypOuHa, IBUTATENh BHYTPEHHETO CrOpaHus

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpu3anus Tell. J[Ba poja 3JIeKTpUUECKUX 3apsiioB

7.2 BsaumoneiicTBre 3apshKeHHBIX Tel. 3akoH KynoHa (3aBUCHMMOCTH CHIIBI
B3aUMOJICHCTBHSA 3apsHKCHHBIX TEJI OT BEJIMYMHBI 3aPSA0B U PACCTOSHHS
MEKTy TEJIAMH)

7.3 Onexrpuueckoe nojue. Hanpssk€HHOCTh 371€KTPUYECKOI0 MOJIS.
[MpuHIMO CYNEpIO3UIMU DIICKTPUYECKUX Mojel (Ha KaueCTBEHHOM
YpPOBHE)

7.4 Hocurenu nsnexkTpuueckux 3apsaoB. ODJIEMEHTapHBIN SJIEKTPUYCCKHUI
3apsin. Ctpoenne aroma. [IpoBOTHUKY U AMAIEKTPUKU

7.5 3aKOH COXpaHEHHs SJIEKTPHUUECKOro 3apsiia

7.6 DNEKTPUUECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS 3JEKTPUUYECKOTO TOKA.
VlcTOYHUKH TOCTOSIHHOTO TOKA

7.7 JICHCTBHS AJICKTPUYECKOr0 TOKa (TEIUIOBOE, XMMUYECKOE, MarHUTHOE).
DJIEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax

7.8 OnexTpuyeckas 1enb. Cuia Toka. DJIeKTpuYeckoe HanpsHKeHUe

7.9 CornpoTHBICHIE TPOBOJHUKA. Y IEJIbHOE COMTPOTUBIICHUE BEIIECTBA

7.10 3akoH OMa Ju1sl yyacTKa Lenu

7.11 [TocnenoBarenpHOE M MapaIEIbHOE COSAMHEHUE TTPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akon Jlxxoyins - Jlenna

7.13 DJeKTpUYecKre enH U MOTPEOUTENH NEKTPUIECKONU IHEPTHH B OBITY.
Kopotkoe 3ambikanne

7.14 [TocTosiHHBIE MarHUTHI. B3anMoelicTBHE TOCTOSTHHBIX MarHUTOB

7.15 MarnutHoe nosie. MarHuTHOe Tojie 3eMJIM U ero 3HaueHUe NS JKU3HU
Ha 3emie

7.16 OneiT Opcrea. MarHuTHoOe Mosie dIEKTpHUYecKoro Toka. [Ipumenenue
DIIEKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBUE =~ MarHMUTHOTO  IOJISI  HAa  NPOBOJHUK C  TOKOM.
DJEeKTpOIBUTATENb MOCTOSTHHOTO TOKA. Hcnonp3oBanue
AIIEKTPOJIBUTATENIeH B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE

7.18 Onpitel Dapazest. SIBieHue 31eKTpoMarHuTHOM MHIyKIuu. IIpaBuio
Jlenna

7.19 OnektporeHepatop. CrocoObl MOMY4YeHUS DIEKTPUUECKON HSHEPrHH.
DIEKTPOCTAHIINN Ha BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTUU

7.20 [TpakTuueckue padboThI:

OnbITel 1O HAOJIOACHUIO AIIEKTPU3ALMU Ted WHAYKIUMEH U IpH
COTPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSI AJIEKTPUYECKOTO IOJII HAa MPOBOAHUKU H
JUDJIEKTPUKU.

COopka 1 rmpoBepka paboThl JIEKTPUUECKOH LIEMHU MOCTOSTHHOTO TOKA.
W3mepenue u peryiupoBaHHue CUJIbl TOKA.

W3mepeHue U peryaupoBaHue HapsKeHUsI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO 4Yepe3 pe3ucTop, OT
COINPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTODE.

OnbITHI, JI€MOHCTPHPYIOLIUE 3aBUCUMOCTh IEKTPUUYECKOTO
CONPOTHUBJICHUSI NPOBOAHMKA OT €ro JJIMHBI, IJIOWAAM IONEPEYHOIro
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CEYEHHUs U MaTepuaa.
[IpoBepka mpaBuiia CIOXEHUS HANPsLDKEHUH IMPU MOCIEA0BATEIIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uil CWIIBI TOKa NPU MapajuieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenue paboOThI AIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 pe3ucTop.
OnpeneneHre MOIIHOCTH 3JEKTPUYECKOIO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO YEPE3 JaMIOUYKYy, OT
HaIPSKEHUS Ha HEW.

Onpenenenne KIIJ] narpeBarerns.

HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MArHUTOB.
W3ydyeHne MarHUTHOIO 1O IIOCTOSIHHBIX MAarHUTOB MpU X
00BEAMHEHUH U Pa3/ICJICHHH.

HccnenoBanue JOEHCTBHUSL  JJIEKTPUYECKOTO TOKA HA  MAarHUTHYIO
CTpEJIKY.

OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJAECHCTBUS
KaTyLIIKHU C TOKOM M MarHuTa OT CHJIbI TOKa M HallpaBJEHUs TOKa B
KaTyIlKe.

N3yueHune neiCTBUA MATHUTHOIO MOJIs1 HA IPOBOAHUK C TOKOM.
KonctpyupoBanue u u3ydeHue padOThI DJIEKTPOABUTATEIS.

N3mepenne KI1/] anekTpoaBuraTtenbHOM yCTaHOBKHU.

OnpITbl 1O MCCIEAOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM WHAYKIIHUU:
HCCJIE0BAaHUE W3MEHEHUN 3HAYCHHUS W HAINPAaBIICHUS WHIYKIMOHHOTO
TOKa

7.21 Pusnueckue SABICHUSA B IPUPOAC. DIIEKTPUUECKUE SBJICHUSA B
atMoc(epe, 3IIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MarHUTHOE II0JIe
3emiH, apeid MmoarcoB, pojb MArHUTHOTO TOJIS /7S KU3HU Ha 3emie,
MIOJISIPHOE CUSTHHE

7.22 TexHudeckue yCTpPOMCTBA. DJIEKTPOCKOI, aMIIEpMETP, BOJBTMETD,
peocTar, CYETYMK JJIEKTPUYECKON DHEPTUH, IIIEKTPOOCBETUTEIbHBIE
npudopBHl, HarpeBaTelIbHbIE AIIEKTPOIPUOOPHI (mpumepsr),

SJICKTPHUYCCKUEC NPCAOXPAHUTCIIN, DJICKTPOMAIrHUT, JJICKTPOABUIATCIIb
MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKA

[TpoBepsiembie TpeOOBaHKS K Pe3ylibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTesIbHOM porpamMmal (9

KJ1acc)

Kon [IpoBepsieMmbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMO MpOrpaMMbl OCHOBHOT'O 0011IeTO 00pa30BaHus

ro
pe3yibTaTa

11 WCTIOJIb30BAaTh U3YYEHHBIE TOHATHS

1.2 pa3iauuaTh SBICHUS MO OMUCAHUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIINX JaHHOE (PU3NICCKOE SIBIICHUE
1.3 pacro3HaBaTh NPOSBICHUE U3YYCHHBIX (U3UYECKUX SBICHUI B OKPY’KAIOIIEM MHUPE, B

TOM 4YHCle (U3NYECKHE SBICHHUSI B MPHUPOJE, TPH 3TOM IEPEBOIUTH MPAKTUUYECKYIO
3aJa4y B Y4YEOHYIO, BBIJCIATH CYIIECCTBCHHBbIC CBOMcTBa (MpU3HAKK) (DU3HUECKUX
SIBJICHUH
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1.4

OIMCHIBATh M3YYECHHBIC CBOMCTBA TEN U (PU3MUECKUE SBJICHUS, UCTIOIB3Ys (PU3NUECKUE
BEJIMYMHBI, IIPU OMMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOIb3YEMbIX
BEJIMYMH, OOO3HAYECHUST M €IWHHUIBI (PU3UYECKHX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBS3bIBAIOIME JAHHYIO (U3NYECKYI0 BEIMYMHY C APYTMMHU BEJIWYMHAMH, CTPOUTH
rpaduKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHS U MPOLECCHl, HCIOJb3Ys
W3YYCHHBIC 3aKOHBI, TPH O3TOM JaBaTh CJIOBECHYIO (OPMYITHPOBKY 3aKOHa U
3alMChIBATh €10 MATEMATUYECKOE BBIPAKEHUE

1.6

OOBSCHATh (PU3MYECKHE TPOIECCHl W CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE
CUTyallud  NPaKTHKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2 - 3 JTOTMYECKHX IIaroB ¢ TOMOIIBIO 2-
3 HM3y4YeHHBIX CBOWCTBA (U3MYCCKHUX SBJICHHM, (U3MYECKHUX 3aKOHA  HJIU
3aKOHOMEPHOCTH

1.7

pemiateh pacyéTHbie 3aha4yd (ONMUparoluecss Ha CHUCTeMy Hu3 2 - 3 ypaBHEHWUIA),
UCTIONB3Ysl 3aKOHBI M (hOPMYJIBI, CBSI3bIBAIOIINE (U3MUSCKHE BEIMYMHBL. HA OCHOBE
aHaJM3a YCIIOBHS 33[]auyl 3allMChIBATh KPATKOE YCJIOBHE, BBISBIISTH HEJIOCTAIONINE WIIN
M30BITOUHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIbI, HEOOXOAUMBIE JUIS PEIICHMUS,
NPOBOUTh PAcu€Thl W OLCHHUBATH PEAIUCTUYHOCTh MOJYYCHHOTO 3HAUCHHS
(bU3NYECKOIN BETMYMHBI

1.8

pacno3HaBaTh IpPOOJIEMbI, KOTOpPbIE MOYKHO pELIUTh MpU MOMOIIM (PUINYECKUX
METOJOB,  MWCIOIb3yd  OINMCAHUE  HUCCICAOBAHMUSA,  BBIACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHNE, OLECHMBATh IPABUIBHOCTh IOpsAJKA IPOBEICHHS MCCIECIOBAaHHUS,
JIeN1aTh BBIBOJIbl, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOJIIOJCHUH U OIIBITOB

1.9

IPOBOJUTH ONBITHI M0 HAOIIOJCHUIO (PH3MUECKUX SBICHUHA WIH (PU3HMUECKUX CBOWMCTB
TEJI. CaMOCTOSITENIbHO COOMpATh YCTAaHOBKY W3 M30BITOYHOrO Habopa 00OpynoBaHMS,
OINMCHIBATh XOJ ONBITA U €T0 Pe3yJbTaThl, (HOPMYIHPOBATH BHIBOJbI

1.10

IPOBOJIUTH IPU HEOOXOAMMOCTH CEpPHI0 MPSMBIX H3MEPEHUH, OINpenenss cpeaHee
3HAYEHHE H3MEpsIeMOoll BeTUUYUHBI ((POKYCHOE pACCTOSHHUE COOMpAIOUICH JIMH3BI),
000CHOBBIBATh BBIOOP CI10C00a M3MepeHus (M3MEPUTETBHOTO Mpudopa)

111

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX ~ M3MEPEHMIA: IUIAHUPOBAaTh HCCIIEIOBAaHUE, CaMOCTOSATENbHO COOHMpaTh
YCTaHOBKY, (UKCHUPOBATh pe3yJbTaThl TIOJYYCHHOW 3aBUCUMOCTH (U3HUYECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNaTh BBIBOJIBI 10 PE3yNIbTaTaM HCCIETOBAHU

1.12

MMPOBOAWUTHE KOCBCHHBIC M3MCEPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYWH. IJIAHUPOBATh HU3MECPCHU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W  BBIIIOJIHATE U3MCEPCHUA, CICAY
HpGI[J'IO)KGHHOﬁ HWHCTPYKIMH, BBIYUCIATH 3HAYCHHUC BCJIWYHMHBI W aHAJIM3UPOBATH
MOJIYYCHHBIC PC3YJILTATHI C y‘-IéTOM BaﬂaHHOﬁ MOrpCIIHOCTHU I/ISMCpCHI/Iﬁ

1.13

coOnroAaTh TMpaBuja TEXHUKH Oe30MacHOCTH mpu  paboTe ¢ J1abOpaTOpHBIM
000pyoBaHHEM

1.14

pa3indaTb OCHOBHBIC TIPU3HAKH HN3YUCHHBIX @Hanecxnx MOJIGJ'IGI\/'I: MaTcpurajibHasi
TOYKaA, a0COJIIOTHO TBépZ[OC TE€JI0, TOYEYHBIM HCTOYHHK CBETA, JIy4, TOHKasd JIMH3a4,
IJIaHETapHas MOACIIb aTOMA, HYKJIOHHAas MOJCJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh NPUHLMUIBI JIEHCTBUS HU3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMMCAHUS, UCIONb3Ys 3HAHUSA O CBOMCTBAaX (hpU3MUECKUX
SBJICHUN ¥ HEOOXO0IMMbIe (PU3NYEeCKHe 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH HM3YUYECHHBIX TEXHUYECKUX YCTPOMCTB,
W3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOIECCOB MPU PEIICHUU y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI ISl MOCTPOCHUS M300paKCHUN B TIOCKOM
3epKajie U cobuparonieil 1mH3e

1.17

NPUBOJMTh TMpHUMEpPhl (HAXOAWTh HMHGPOPMAIMIO O TPHMEpax) MPaKTHIECKOTO
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UCTIONBb30BaHUsl (DM3MUECKUX 3HAHUN B IOBCEAHEBHOW KHU3HU s OOecCTeueHUs
0e30MacHOCTH TpU OOpalieHMH C OpuOOpaMU M TEXHUYECKHUMH YyCTPOWCTBAaMHU,
COXpaHCHHsI 370pPOBbS M COONIOACHHS HOPM O3KOJOTHYECKOTO TIOBEJACHHUS B
OKpYXarolleil cpene

1.18

OCYILECTBIIATh MOUCK HMH(MOpMAnu (HU3NYECKOTO coaepkaHuss B ceTu HHTepHer,
CaMOCTOSITENIbHO (OPMYJIHMpYs IOMCKOBBIM 3allpoC, HAXOIUTh IIyTH OIpeleIeHUs
JIOCTOBEPHOCTH TOJY4€HHOH HWH(GOpMAIlMM Ha OCHOBE HMEIOIIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX NICTOYHUKOB

1.19

UCIIOJIb30BaTh MIPH BBITIOJIHEHUU YUCOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3NYECKOro cojJep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHer;
BIIQJICTh TpHEMAaMHU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHusi MHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOILIEHHsI Ha OCHOBE MH(pOpMalUu
U3 HECKOJNBKHUX HMCTOYHHKOB (H3MUECKOTO COJACPKaHUs, IyOJIMYHO IPEICTaBISATH
pe3yJIbTaThl MPOEKTHOW WJIM MCCIEN0BATENbCKON NEATEIbHOCTH, TP 3TOM I'PAMOTHO
UCTIOJIB30BaTh M3YYCHHBIN TMOHATHUHHBIA amnmapar W3ydaeMoro pasnena (u3uKd u
COIIPOBOXKJAaTh BBICTYIUIGHHWE IIpe3eHTaled Cc Y4éTOM OCOOEHHOCTEH ayauTopun
CBEpPCTHUKOB

1.21

IpU BBIIIOJHEHUH YYEOHBIX MNPOEKTOB M HCCIEAOBaHUN (U3UYECKUX IPOILIECCOB
pacnpenenaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMH 3a/IadyaMH,
CIeIUTh 3a BBHINOJHEHHEM IIJlaHa JEWCTBUH M KOPPEKTUPOBATH €ro, aJaeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIAI B  JICSITCIBHOCTh  TPYIIbI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMOJICHCTBHUE, MPOSBIISASL FTOTOBHOCTD pa3peniaTb KOHQIUKTHI

ITpoBepsieMbie 31eMeHThI coaepkanus (9 kimacc)

Kon
pasnena

KO,I[ HpOBep}IeMLIe 9JICMCHTEI COACPKaHUA
9JICMCHTAa

8

MEXAHUWYECKUE SABJIEHUA

8.1 Mexannueckoe nBrxkeHne. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTENHLHOCTh MEXAHUYECKOTO JABVOKCHUA

8.3 PaBHOMEpPHOE NPSIMOIIMHENHOE IBUKEHUE

8.4 HepaBuomepHoe npsimonuueiiHoe nBmwkeHue. CpenHssi 1 MTHOBEHHas
CKOPOCTH TeJIa IPU HEPABHOMEPHOM JIBUKEHUHU

8.5 YckopeHne. PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBHKECHUE

8.6 CBo6OoaHoe magenne. OnblTe! [ anuines

8.7 PaBHOMepHOe JBWKEHHME TIO OKpyxkHOCTH. Ilepmon wu wyactora
oOpamenus. JluneitHas u yrioBas ckopocTu. LleHTpocTpemurenbHoe
YCKOpEHHUE

8.8 ITepBsiii 3ak0oH HploTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akoH HploToHa

8.11 [TpyHIMI Cynepno3UIMH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuita TPCHUsI: CHUJIa TPCHUS CKOJIBKCHMA, CHUJIa TPECHUS MOKOsA, APYrue
BUJIbI TPCHUA

8.14 Cuna TsSOKECTM H 3aKOH BCEMUPHOTO TSTOTEHHS. Y CKOpPEHHE
C¢BOOOIHOTO IMaEHUSA

8.15 JIBmxenne nnaner Bokpyr Comnua. IlepBas kocMuueckas CKOPOCTb.
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HeBecoMoCTh 1 neperpysku

8.16

PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO TBEPIOE TENO

8.17

PaBHOBecue TBEPAOTO TeNa ¢ 3aKPEIUIEHHON OCBIO BpalieHus. MOMEHT
cuibl. LleHTp Tsbxectu

8.18

Nmnynbce Tena. M3menenue nmnyibca. IMmynbe cuiibl

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeakxtuBHOE JABHKCHUEC

8.21

MexaHunueckasi paboTa U MOIIHOCTb

8.22

Pabota cui TskecTH, ynpyroctd, Tpenus. CBsi3b SJHEpruu U paboThl

8.23

HOTGHL{I/IaHLHaH OHCPIHUAd TCJA, IOAHATOIO Ha/l IOBCPXHOCTHIO Semnu

8.24

IloTeHnmanbpHas YHEPrUs CKATOU NPYKUHBI

8.25

Kunernueckas sneprusi. Teopema 0 KHHETHYECKOW SHEPTUU

8.26

3aKOH COXpaHEHMs] MEXaHUYECKON YHEPIUH

8.27

[TpakTuueckue paboThI:

Ormpenenenne cpeaHell CKOPOCTU CKOJIBKEHUs OpycKa WU JBUKEHUS
[IapyKa Mo HAKIOHHOW TIOCKOCTH.

OnpenencHne YCKOPSHHS Tella MPU PAaBHOYCKOPESHHOM JBHKCHHH TIO
HAKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
IBIKEHUN 0e3 HauajdbHOU ckopocTu. IIpoBepka rHmoTe3bl: eciu Mmpu
PAaBHOYCKOPEHHOM  JIBIDKEHMM 0€3 HauyaJbHOM CKOPOCTH TMyTH
OTHOCSITCS. Kak psAl HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIKE
MMPOMEIKYTKHU BPCMCHU OAWHAKOBBI. I/ICCJICZIOBaHI/Ie 3aBUCHUMOCTH CHJIbI
TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JTaBJICHHUS.

Onpenenenne ko3PhuIMeHTa TPEHUS CKOTIbKEHUSI.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne padoThl CHIIbI TPEHUS IPU PAaBHOMEPHOM JIBI)KEHUU Teja
M0 TOPU3OHTAILHOM MMOBEPXHOCTH.

Ormpenenenrie pabOTHl CHJIBI YIOPYTOCTH TMPU TOABEME Tpy3a C
MCIOJIb30BaHNEM HEMOIBMKHOTO U TIOJIBHYKHOTO OJIOKOB

8.28

@u3nYecKue SBJIEHUS B NPUPOJE. MPUIMBBI U OTJIUBBI, JIBUKECHHE
miaHeT COJHEYHOW CHCTEMBbl, PEAaKTHUBHOE JBW)XEHHE IKUBBIX
OPraHnu3MOB

8.29

Texuudeckue YCTPOﬁCTBa: CIINAOMETD, JaTYUKH TTOJIOXKCHHUA,
pacCTodHNA U YCKOPCHUS, PAKCTEI

MEXAHNYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1 KonebarenbHoe naBmxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHMIA:
NEepUoJi, YaCTOTa, aMIIUTY1a

9.2 MareMaTtnueckuii U INpPYXKUHHBIM MasTHUKHU. IIpeBpalenue sHepruu
pH KoJiebaTeIbHOM JABUKEHUN

9.3 3aryxatomue Kojaebanus. BeiHyx/eHHble kojebanus. Pe3oHanc

9.4 Mexanndeckre BosHbI. CBOMCTBA MEXaHUYECKUX BOJH. [IpogonbHbIE 1
norepeyHble BOJHBI. JITMHA BOJIHBI U CKOPOCTh €€ pacripoCTpaHeHHs.
MexaHHUeCKHe BOJHBI B TBEPJIOM Telle, CEHCMHYECKIE BOJHBI

9.5 3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpa)keHHe 3ByKa

9.6 Wudpa3Byk u yIpTpa3ByK

9.7 [TpakTuyeckue paboTHI:

Onpenenenre YacTOThl M TMepuofa KoJieOaHWH MaTeMaTHYeCKOTo
MasATHHKA.
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OnpeneneHye 4acTOThl U IEPHUOAA KOJIEOaHUN IPY>KMHHOT'O MasiTHUKA
HccnenoBanne 3aBUCMMOCTH MepHoJa KoieOaHUI MOJBEHICHHOTO K
HUTH IPy3a OT JUIMHBI HUTH.

HccnenoBanne 3aBUCHUMOCTH IE€pUOJa KoOJNeOaHWH  MPYKHHHOTO
MasiTHUKA OT Macchl Ipysa.

[TpoBepka HE3aBUCUMOCTH Meproia KojeOaHui rpy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Ipy3a U *KECTKOCTU NpPYXKHUHBL. M3MepeHue yckopeHus
CBOOOJHOTO NMaJCHUS

9.8 @usnueckue SBJICHHS B IPUPOJAE. BOCHPUATHUE 3BYKOB >KMBOTHBIMH,
3eMJIETPACEHNE, CEUCMUYECKUE BOJIHBI, IIyHAMH, 9XO
9.9 TexHudeckue yCTPOMCTBA: 3XOJOT, MWCIOJIb30BAHUE YJIbTpa3ByKa B

OBITY ¥ TEXHUKE

10 SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 ONeKTpOMarHUTHOE TMoJje. OJIeKTpOMarHuTHble BOJHBL. (CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkasia 3JIEKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHass mpupoja cBeta. CkopocTtb cBeTa. BosHOBbIE
CBOMCTBA CBETA

10.4 [TpakTrueckue pabOTHI:
M3ydeHune CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0O MOOMIIBHOTO
tenedoHa

10.5 dusuueckue SBJIECHUS B IPpUpoJIe: OUOIOrHYEcKoe AeHCTBUE BUIUMOIO,
yIbTPa(UOJIETOBOTO U PEHTI€HOBCKOI'O U3JIy4eHUl

10.6 TexHu4eckrne yCTPOHCTBA: HCIIOJNB30BAHUE AIIEKTPOMArHUTHBIX BOJH
JUIS COTOBOM CBSI3U

11 CBETOBBIE SABJIEHUA

11.1 JlydeBast monens cBera. MIcTOUHMKM cBeTa

11.2 ITpsimonuHENHOE paclIpoCTpaHEHHUE CBETA

11.3 OTtpaxkenue ceta. [mockoe 3epkano. 3aK0H OTpaKeHHs CBETa

11.4 [Tpenomnenue cBera. 3akoH npenomieHus cBera. [lonHoe BHyTpeHHee
OTpa’KEHHE CBETA

115 Jlunza. Xop nyyeil B 1uH3e

11.6 OnTuyeckas cucteMa oTroannapara, MUKPOCKOIIA M TEJIECKOMNa

11.7 I'ma3 kak onruyeckas cucteMa. bIM30pyKoCTh U TaTbHO30PKOCTh

11.8 Paznoxenue Oemoro cera B crektp. OmnbiTel HerotoHa. CroskeHue
CHEKTPaIBHBIX IBeTOB. [lucnepcus ceta

11.9 [TpakTHyeckue paboTHI:
HccnenoBanre 3aBUCUMOCTH YIila OTPaXXCHUsI CBETOBOTO JIy4da OT yria
najieHusl.
W3ydeHne xapaKTepUCTHK H300paKeHHUs TIPEMETa B IFIOCKOM 3epKaJe.
HccnenoBanue 3aBHCHMOCTH yIila MPENIOMIIEHHS CBETOBOIO JIyda OT
yriia aJeHus Ha TPAHMIIE 'BO3MIYyX - CTEKJIO'.
[Tonyyenne w300pakeHMH € TIOMOILIBIO  COOMPAIOMIEH  JIMH3BIL.
Onpenenenne  (QOKYCHOTO  pacCTOSIHMS M ONTHUYECKOH  CHIIBI
coOuparoIieii TUH3BIL.
OMnBITH TIO PA3IIOKEHHUIO OEIIOTO CBETA B CIIEKTD.
OnbITH IO BOCHPUATHIO IIBETA MPEIMETOB MPH MX HAOIIOACHUU Yepes
IIBETOBBIC (DUITBTPHI

11.10 dusnueckue sBiIeHUs B npupoxe. 3atmeHus ConHua u JlyHbl, LBeTa
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TEJNl, ONTHUYECKUE sBJICHUS B atMmocdepe (uBer Heba, pedpaxims,
pazayra, MUpax)

11.11 TexHu4eckrue yCTpoHCTBa: OYKH, MEPHUCKOI, (hoToamnmapar, ONTHYECKHE
CBETOBO/IbI

12 KBAHTOBBIE SIBJIEHU A

121 OmnbiTel Pezepdopna m mimaHerapHas Monenb aroma. Mopenb aroma
bopa

12.2 Hcenyckanne u nornomeHue cBera aroMoM. Ksautel. JIuneluaTble
CHEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3Iy4eHus

12.4 Crpoenune aromHoro szapa. HykioHHas MoJesnb aTOMHOIO sjapa.
M30T1onsl

12.5 PangnoaxTuBHbIe npespaiienus. [lepuon noaypacnana aTOMHBIX siiep

12.6 SnepHble peakiuu. 3aKOHbI COXpPaHEHMs 3apsiIOBOTO U MaccOBOIO
qucell

12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b MacChl M SHEPIHU

12.8 Peakiun cunTe3a u genenus sgep. Mcrounuku sneprum ConHna u
3BE3

12.9 Snepnas sHepretuka. /[eficTBHe palMOAKTUBHBIX U3J1y4YEHUN Ha KUBBIE
OpraHu3MBbl

12.10 [TpakTuueckue padbOTHI:
HaGnroneHue crijionHbIX U IMHEHYAThIX CIEKTPOB U3ITyYEHHUS.
HccnenoBanne TPEKOB: M3MEPEHUE SHEPTHH YaCTHIIBI IO TOPMO3ZHOMY
nytu (1o GoTorpadusm).
M3mepenune paanoakTuBHOTO (poHa

12.11 dusnueckue sBICHUS B MPUPOJIE. €CTECTBEHHBINH paAMOaKTHUBHBIN (OH,
KOCMHYECKHE  JIy4H, paJWOAKTUBHOE  M3IyYeHHE  MPHUPOIHBIX
MHUHEpaJIOB, [JeHCTBHE paJMOaKTUBHBIX HW3IYYEHUH Ha OpraHu3M
YeJI0BEKa

12.12 TexHuueckrue ycTpOHCTBA: CHEKTPOCKON, MHAWBUAYAIbHBIA TO3UMETD,
kamepa BunbcoHa

JIyis TIpoOBEICHHsT OCHOBHOT'O T'OCYJApCTBEHHOIO dK3aMeHa 1o (usuke (manee - OI'D mo
Gbu3MKe) HCMONB3yeTcsl mepedeHb (KOAM(BHKATOpP) MPOBEPSEMbIX TPeOOBaHHI K pe3yJabTaTam
OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIETO 00pa3oBaHUs M DIIEMEHTOB

COJIepKaHUs

[IpoBepsiembie Ha OI'D 1o ¢uzuke TpedOBaHUS K pe3ysibTaTaM OCBOSHHSI OCHOBHOM

O6paSOBaTCHBHOﬁ nporpaMmbl OCHOBHOT'O O6H_ICFO 06pa3OBaHI/I$I

Kon ITpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM 0a30BOr0 YPOBHS OCBOEHUS
IpOBEpsieMOr OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHus Ha
0 TpeOoBaHUS ocHoBe ®I'OC
1 [Tonnmanue ponu (GU3KMKKU B HAYYHOM KapTHHE MUPA,

chOpMHUPOBAHHOCTh  0a30BBIX TPEACTABICHUA O 3aKOHOMEPHOH CBSI3U |
MO03HABAEMOCTH SIBJIGHUH TPHUPOABI, O POJM OKCHEpUMEHTa B (U3UKE, O
crucTeMooOpa3yromeil poiau (U3MKU B pa3BUTHM €CTECTBEHHBIX HAayK, TEXHMKH M
TEXHOJIOTHH, 00 »dBOMOUMH (U3NYECKUX 3HAHUH M HMX POJIM B ILEJIOCTHOH
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€CTECTBEHHOHAYYHOU KapTHHE MHpPA, O BKJIaJI€ POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE NMPOLIECCOB OKPYIKAIOILIET0 MUPA, pa3BUTHE
TEXHUKH U TEXHOJIOTUH

3HaHWsT O BHIAX Martepud (BEIIECTBO M TMOJIE), O [BIKCHHH KaK CIocoOe
CYIIIECTBOBAHMS MaTepUU, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUH CTPOSHUS BEIIECTBA, O
Gu3MYECKON  CYIIHOCTH  SIBICHMH  OpUPOAbl  (MEXaHHYECKUX,  TEIUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHE pa3inyaTh SIBJICHUS IO OMHCAHMUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE PU3NIECKOE SBIICHUE,

YMEHHE paclio3HaBaTh MPOSIBICHHWE W3YYCHHbIX (U3UYECKUX SBJICHUM B
OKPY’KaIOIIeM MHUPE, BBIICIISIS X CYIIECTBCHHBIC CBOMCTBA (MIPHU3HAKH)

BJ'Ia,I[eHI/IC OCHOBaMM ITOHSATHHHOT'O arrmapara 1 CUMBOJHMYCCKOI'O s3bIKa (bl/ISI/IKI/I n
HCIIOJIb30BAHUC UX IJId PCIICHUA y‘-Ie6HI)IX 3anay,

YMCHHUEC XapaKTCpHU30BaATb CBOMCTBa TCII, (I)I/ISI/I‘{CCKI/Ie SABJICHUA MW IIPOLECCCHI,
HCIIOJIB3YyA (bYHIIaMeHTaJH)HI)IG 1 OMIIMPHUYCCKUC 3aKOHBI

VYMeHnue OnmcHIBaTh HU3Y4YCHHBIC CBOMCTBA TEI U (1)I/I3I/I‘-IGCKI/IC SABJICHUSA, HUCIIOJIb3YS
(I)I/ISI/I‘ICCKI/Ie BCIINYHHBI

Biianenue ocHOBaMHM METOJOB HAYYHOTO MO3HAHUSA C YYETOM COOJIFOJCHUS MPABUI
0e30MacHOro Tpy/a:

HaOmoeHne  (QU3HYECKUX  SBJICHHWMA. YMEHHE  CaMOCTOSITEILHO  COOHMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY U3 IaHHOTO Habopa 000pyI0BaHUS 110 UHCTPYKIUH,
OIMCHIBATH XOJI OTBITA U 3aIMCHIBATH €TI0 Pe3yIbTaThl, JOPMYITUPOBATEH BHIBOIHI;
MIPOBEACHHUE MPSIMBIX U KOCBEHHBIX H3MEPEHUHN (PU3UUCCKUX BEITUIHH:

yMEHHUE TUIAHUPOBATHh M3MEPEHHsI, CAMOCTOSITEIILHO COOUpATh IKCIIEPUMEHTATIBHYIO
YCTAHOBKY I10 WHCTPYKILIMHM, BBIUYHUCIATH 3HAYEHHUE BEIMYHMHBI M AHAIM3UPOBATH
MOJYYECHHBIE PE3YyJbTAaThl C YYETOM 3aJ[aHHOM TMOTPEIIHOCTH PE3YJIbTAaTOB
HU3MEpPEHHU;

MPOBEJICHUE HECIOKHBIX HKCIEPUMEHTAIBHBIX HCCIEIOBAaHUNA; CAMOCTOATEIIHHO
coOuparh OKCIEPUMEHTATbHYI0 YCTAaHOBKY U TPOBOJUTH UCCIEJOBAHHE TIO
WHCTPYKIIUH, TIPEACTABIATh MOJTYYCHHBIC 3aBUCUMOCTH (PU3MUECKUX BEIMYHUH B BUJIE
Tabnuil ¥ rpaduKoB, YYUTHIBATH MOTPEIIHOCTH, JA€JaTh BHIBOJBI MO pE3yJbTaTamM
HCCIICJOBAHUS

[ToHrMaHHe XapaKTepHBIX CBOMCTB (PM3MYECKHUX MOjeiei (MarepuanbHas TOYKa,
a0COJIIOTHO TBEPAOE TEJIO, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TeT,
IIaHeTapHas MOJENIb aToMa, HYKJIOHHas MOJENb aTOMHOTO sjpa) W yMEHHE
NPUMEHSTD UX JUIsl OObSICHEHHS (PU3NUECKUX TPOIIECCOB

YMmeHue oOBSACHATH (PU3MUYECKHE TMPOLECCHl M CBOMCTBA T€d, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMd MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISIBIISAT NPUUMHHO-CIICACTBEHHBIE CBSI3M M CTPOUTH OOBSICHEHHE C ONOpPOi Ha
U3YYEHHbIE CBOMCTBA (PU3MUECKUX SIBICHUN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJEIIH

YMenue peniath pacuéTHbie 3anaun (Ha 6ase 2 - 3 ypaBHEHHIA), UCTIONIB3YS 3aKOHBI U
GopMyibl, cBsi3bIBalONIME (PU3MYECKHME BEIWYHMHBI, B YaCTHOCTH, 3aIHCHIBATh
KpaTKO€ YCJIIOBHUC 3aJa4H, BBIABJIATH HCAOCTAOIINE JAaHHBIC, BI)I6I/IpaTB 3aKOHbI U
(dopMyIbl, HEOOXOMUMBIE ISl €€ pElIeHHUs, UCIOJIb30BaTh CIIPABOYHBIC JaHHBIE,
IMPOBOAUTH paC‘—IéTBI N OHOCHHUBATH PCAITUCTUYHOCTh IIOJTYYCHHOI'O 3HA4YCHUA
(u3MYECKOil BEINYMHBI, YMEHHE ONPEACISITh Pa3MEPHOCTh (PH3HUECKON BEIUYHHBI,
HIOJIyYCHHO NIPU pelICHHUH 3a1a9H

YMeHHe XapaKTepu30BaTh IPHUHLMIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM
yrciie OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJIOIMYECKUX MPOLIECCOB MO UX
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OTMCAHUIO, UCTIOJIb3YSl 3HAHUS O CBOMCTBaX (PM3UYECKHUX SBICHUI M HEOOXOIUMBIC
(bu3nYecKue 3aKOHOMEPHOCTH

10 YMeHHne MCIoib30BaTh 3HAHUS O (PU3MUYECKUX SIBJICHUSAX B NOBCEAHEBHOM >KU3HU
s obecriedeHusi O0€30MaCHOCTH TPH OOpalieHuu ¢ OBITOBBIMH NPUOOpaMH |
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/0pOBbSI M COONIOJECHHS HOPM
9KOJIOTHYECKOTO TOBEJICHUSI B OKpYXKAlolleil cpene; MOHMMaHHE HEOOXOAMMOCTH
OPUMEHEHHS JOCTWKEHMH (U3MKM ¥ TEXHOJOTHMH [  PalMOHAIBHOTO
PUPOIONOIB30BAHUS

11 OnbIT momcKa, MpeoOpa3oBaHUsl W TpeACTaBIeHUS HHGPOpMAIMU (UIUIECKOTO
COJIepKaHUs C UCIOIb30BaHNEM UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA;
YMEHHE OLIEHUBATh JIOCTOBEPHOCTh MOJYYCHHOW HH(OpPMAIMM HAa OCHOBE
UMEIOUINXCS 3HAHUN U JIOMOJHUTENIbHBIX HCTOYHUKOB,

YMEHHE HCIIOJIb30BaTh NPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUi HAayYHO-TIOMYJISIPHYIO
aUTEepaTypy (PHU3NYECKOro COIEep)KaHUs, CIPABOYHBIE MaTepUANbl, PECYpChl CETH
WHuTepHer;
BJIa/ieHHe 0a30BBIMU HaBBIKAMU MPeoOpa3oBaHus MHGOPMAIUU U3 OAHON 3HAKOBOM
CUCTEMBI B JIpyI'yl0; YMEHHE CO3[aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE
CO00IIIeHUs] HA OCHOBE MH(OPMAIIMH U3 HECKOIBKUX HCTOYHHUKOB
[lepeuens 3r1eMeHTOB cofepxkaHusl, mpoepseMbix Ha OI'D o gpusuke
Kog [TpoBepsiemMblii AIEMEHT COJep>KaHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexannueckoe nBwkeHue. MarepuanbHasg Touka. Cuctema orc4éra. OTHOCUTEIBHOCTD
JIBYDKEHUS
1.2 PaBHOMepHOE M HepaBHOMepHOe nBwkeHue. Cpensss ckopocts. dopmyna ans
BBIYUCIICHUS CPETHEW CKOPOCTH:
v==
t
13 PaBHOMEpHOE NPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAMHATHI T€la OT BPEMEHHU
B CJIy4ae paBHOMEPHOTO MPSMOJIMHENHOTO IBHKEHUS:
X(t)=X oHV «t.
I'paduiku 3aBUCUMOCTH OT BPEMEHU JJISi POEKIUU CKOPOCTH, MPOEKIUHU MepeMEIeHu,
IIyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSIMOIMHEMHOM ABM>KEHUU
14 3aBUCUMOCTh  KOOpJMHAThl Telda OT BPEMEHM B ClIydya€ pPaBHOYCKOPEHHOIO

HpHMOHHHCﬁHOF O IBUKCHUS.

2
x(t)=x0+voxt+a<-t?

(DopMy.]'H)I IJI1 TPOCKIH MEPEMCIICHUA, MMPOCKIHUHU CKOPOCTH W MPOCKIHNU YCKOPCHHA
IIpU paBHOYCKOPCHHOM HpﬂMOHI/IHeﬁHOM JBUKCHUN:
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2
sl tra- £

Vx(t):V Ox+ax't y
a(t)=const

2 2 _
v2X—v1X-2a,(s< .

I'paduky 3aBHCHMOCTH OT BPEMEHH Ui NMPOEKLIUU YCKOPEHHs, MPOEKIUU CKOPOCTH,
IPOCKIUH MEepeMeIleHus,, KOOpIMHATBl IpPU PAaBHOYCKOPEHHOM MpPSIMOJIMHEHHOM
JIBYDKEHUH

1.5

CBoboxnoe nagenne. PopMyIibl, ONMCHIBAIOIINE CBOOOTHOE MaIEHUE TeNa M0 BEPTHKAIN
(mBwKeHHME Tela BHU3 WM BBEPX OTHOCHTENILHO TMOBepXHOCTH 3emutn). ['paduxu
3aBUCHMOCTH OT BPEMEHH sl IPOCKIIUN YCKOPEHHUSI, TPOSKIIMUA CKOPOCTU M KOOPIUHATHI
MIpU CBOOOTHOM NAJCHHUH TeJla 10 BEPTUKAIU

1.6

CKopocTh paBHOMEPHOTO JBMKEHMSI T€JIa 110 OKpYyxkHOocTU. HanpaBienue ckopocT.
dopmyiia 1715 BBIYUCICHUS CKOPOCTHU Yepe3 painyc OKPYKHOCTH U IEPHO OOpaLeHHUS:

HeHTpOCTpeMI/ITeJ'IBHOC YCKOPCHHUC. HaHpaBHCHI/IC HOCHTPOCTPEMUTCIIBHOT'O YCKOPCHUS.
d)opMyna JJIs1 BBIYMCIICHUS YCKOPCHMUA.

_v
%R
CDOpMy.]'Ia, CBA3BbIBAKOIIIASA HepI/IO)I U "IaCTOTy O6paH.[eHI/I5I:

V:?

1.7

Macca. ITnoraocTts Bemectsa. @opmyia i BBIYUCIEHUS IIOTHOCTH!

m

Vv

1.8

Cuna - BCKTOPHAA (I)I/ISI/I‘-IGCKEUI BeanunHa. CIOXKCHHE CUIT

1.9

SAsnenne nnepruu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBIe€HHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIBI, ICMCTBYIOIIEH Ha TEJIO

1.11

B3anmopernicreue ten. Tperuii 3akoH HeroToHa:
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I:2 -1 = _Fl
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1.12 Tpenue nokos u TpeHue ckoiabxeHus. Gopmyna i BEIYUCIEHNUS MOJYJISL CUIIbI TPEHUS
CKOJIb)KEHUS:
Fp=u-N
1.13 Hedopmarus tena. Yrnpyrue u Heynpyrue aegopManuu. 3aK0H ynpyro aehopmarin
(3akon I'yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOT'O TSATOTEHMUS
m -1
F=G- _2
R
Cuna TsxecTu. Y CKOpeHue CBOOOHOTO MaCHHUS.
®dopmyia 1715 BBIYUCICHUS CUIIBI TSHKECTH BOJIM3H MOBEPXHOCTU 3€MIIH:
F=mg.
IBwxkenue miuaHer Bokpyr Comnua. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
Heperpy3Ku
1.15 Wmnynbce Tena - BeKTopHas pu3nyueckast BeTHIrHa.
p=mv
NMmynbec cuctemsl Ted.
W3menenne umnyinbca. MIMmysabsc cuiisl
1.16 3aKOH COXpaHEHHs UMITYJbCa [yl 3aMKHYTOM CUCTEMBI T
p =mV, +m\, =const
PeakTuBHOE ABM)KEHHE
1.17 Mexannueckas pabota. @opmyra s BEIYUCIEHUS paObOThI CUIIBL:
A=Fscosa
MexaHndecKkast MOIITHOCTb.
A
N=—
t
1.18 Kunernueckas n moTeHManbHas SHEPTHS.

qDopMlea JIJIS. BBIYUCIIEHHUS KUHETHYECKOM SHCPIruM.
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Teopema 0 KHHETUYECKOW SHEPTHUH.
dopMyna 17151 BBIYUCIICHUS TOTEHIIMAIIBHON SHEPTUU Teja, MOJHATOr0 HaJl 3eMJIIEH:

E ,=mgh

1.19 MexaHudeckas SHSPTHsl:
E=E+E,.

3aKOH COXpaHEHHs MeXaHudeckod »dHepruu. DopMyna I8 3aKOHA COXPAaHEHUs
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUS:

E=const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU IPU HAIMYUU CUIIBI TPEHUS

1.20 [IpocTeie MexaHU3MBI. "30JI0TO€ IPABUIIO" MEXaHUKH.
Poruar. MomMeHT CHIIBL:

M=FI.
VYcnoBue paBHOBECHS pblyara:
M 1+M o+...=0.

TToaBM>KHBIA Y HEMOABWKHBINA OJIOKH.

_ A\jonezsﬂaﬂ

n
KIIJI mpocThIX MEXaHU3MOB, Aarpaucnnas

1.21 JlaBneHue TBEPAOIO TeENa.
dopmyna s BEIYUCIICHUS JaBJICHHS TBEPIOTO Tea:

_F
P=73

JlaBnenue raza. ATMocgepHoe AaBleHHE.
I'unpocraTudeckoe AaBiieHWE BHYTPH KUIKOCTH.
@dopmyna 1715 BBIYUCIIEHUS JaBICHNUS BHYTPU KHUIKOCTH!

P=PgN+P ary
1.22 3axoH [lackans. I'mapaBnndeckuil npecc
1.23 3akoH Apxumena. @opmyna s ONpereIeHUs BBITAJKUBAIOIEH CUIIBI, AEUCTBYIOIIEH HA

TEJ0, HOpr)KéHHOG B ) KUJIKOCTH HUJIU I'a3.
F Apx.= ng

Ycnosue ruiaBanus tena. [limaBanue cy10B M BO3AyXOIUIaBaHUE

1.24 Mexanuueckue KoneOanusi. AMIUTUTY/IA, IEPUOJT U YaCTOTa KoeOaHui.
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dopmyiia, CBSI3BIBAONIAS YACTOTY M IEPUOJT KOJICOAHU! T

1.25

MaremaTtuueckuid W OpPY>KUHHBIM ~ MasTHUKW. [IpeBpaieHue  sHeprum  npu
K0J1€0aTENbHOM JBM)KEHUU

1.26

3aTyxatomue Kojiebanus. BeinykeHHble Konebanus. Pezonanc

1.27

MexaHU4eCcKHe BOJIHEL. HpOI[OJIbHBIC " ONCPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
pacopoCTpaHCHU BOJIHBI.

A=v.T

1.28

3ByK. I'poMKOCTH 1 BBICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPAHUIIE IBYX CPEN.
Wubpa3Byk U yIbTpa3ByK

1.29

[IpakTuyeckue paboThI

N3mepenue cpeqHeil IUIOTHOCTU BELIECTBA; apXUMENIOBOM CHIIbI; KECTKOCTU MPYKHUHBI,
KO3 QUIMEeHTa TPEeHUs CKOJIbXKEHUS; pabOThl CUJIbl TPEHUS, CUJIbl YIIPYTOCTH; CpeaHei
CKOpOCTH JBIDKEHHsI OpycKa IO HAaKJIOHHOW IUIOCKOCTH, YCKOpPEHHsi Opycka Tpu
JBYKEHUM 110 HAKJIIOHHOM IJIOCKOCTH; YacTOTHI ¥ MepHoja KojaeOaHHi MaTeMaTn4eckoro
MasTHHKA; 4YacTOTHl M TEpUoJa KoJNeOaHW NPYKHUHHOTO MAasTHHUKA, MOMEHTA CHJIBI,
JEUCTBYIOIEro Ha pblyar; paboThl CUJIBI YIPYTOCTH IMpPU HNOABEME IPy3a C HOMOIIBIO
HETIOABIDKHOTO OJI0Ka; paboThl CHIIBI YHPYrOCTH TPU TMOABEME Tpy3a C IOMOIIBIO
MOJIBM)KHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHUJIBI OT 00BbEMA MOrpyKEHHON YacTH Tella U
OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MAcChl Tella; CUJIbI
TPEHMSI CKOJIBKEHMSI OT CUJIbl HOPMAJIBHOTO JABJIEHUS M OT pOJia IOBEPXHOCTH; CHJIBI
YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT CTENEHH JieopMalui NPY>KUHBI, YCKOPEHUs
Opycka OT yrjia HakKJIOHAa HampaBJLIOLICH; meproaa (4acToThl) KOJCOAHUH HHUTSHOTO
MasTHUKA OT JUIMHBI HUTH; TIepruoJia KoJleOaHui MPYyKHHHOTO MasiTHUKAa OT Macchl rpys3a
1 JKECTKOCTH NPYKHUHBI, UCCIIEI0BAaHNE HE3aBUCHMOCTH NEepHoja KoJieOaHUM HUTSHOIO
MasiTHUKA OT MacChl Irpy3a.

IIpoBepka ycioBusl paBHOBECHUS pblyara

1.30

dusnuyeckue SABICHUS B IPUPOJAC. NMPUMEPHI IBWKEHHS C PA3IUYHBIMU CKOPOCTSIMU B
JKUBOM M HE)KUBOW NMPUPOJE, IEHCTBUE CHIIBI TPEHUS B IPUPOAE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKeHUE IulaHeT COJHEYHOM CHCTEMBl, PEaKTUBHOE JABM)KEHHE JKUBBIX
OpPraHM3MOB, pblUuard B TE€J€ 4YEJOBEKa, BIUSHUE aTMOC(EpHOro AaBIIEHHS HA JKUBOU
OpraHu3M, IUIaBaHME pbIO, BOCHPHUATHE 3BYKOB IKMBOTHBIMH, 3E€MJIETPSICEHHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

TexHuueckue ycTpoicTBa: CIUAOMETP, AATUUKHU MOJOKEHUS, pACCTOSHUSA U YCKOPEHUS,
JTUHAMOMETP, TOJIIUITHUKHN, PAaKeThl, pblYar, MOJBWKHBIA W HEMOJBIKHBIA OJIOKH,
HAKJIOHHAs TUIOCKOCTh, TIPOCTHIE MEXaHH3MBI B OBITY, COOOIIAOIIUECS COCY/IHI,
YCTPOWCTBO BOJOMPOBOA, THAPABIMYECKUN TIPECcC, MaHOMETpP, 0apoMeTp, BBICOTOMED,
MTOPITHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOJIH30BAHNE YIHTPA3BYKa B OBITY U TEXHUKE

TEITJIOBBIE ABJIEHMA

2.1

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUIECKON TEOPUU CTPOCHHUS BEIIECTRA.
Monenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSTHHUM BEIIEeCTBA.
Kpucrannmaeckue u amopdHsie Tena

2.2

JIBmkeHne 4actul BemecTBa. CBs3b CKOPOCTH JIBUJKEHHUS YacTHUIl C TEMIEPaTypOM.
BbpoyHnoBckoe nBuxenue, nupdysus

2.3

CMaunBaHue U KalmUJIJISIPHBIC ABJICHU

2.4

TermoBoe pacupeHne u coxaTHe

2.5

TeruioBoe paBHOBeECHE
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2.6

Buytpennss sueprusi. Pabora u Teronepeaaya Kak CriocoObl U3MEHEHHsI BHYTPEHHEH
SHEPruu

2.7 Buibl Teronepenaym: TEMJIONPOBOIHOCTD, KOHBEKIINS, N3JTyUYEHUE

2.8 Harpeanne u oxnaxzaenue ten. KonuuecTBo TemioTel. Y AeibHas TEIUIOEMKOCTD:
Q=cm (t -t 1)

2.9 3aKOH COXpaHEeHHUs PHEPTUU B TEIUIOBBIX MpoLieccax. Y paBHEHUE TEIUIOBOro OanaHca:
Q1+Q,+..=0

2.10 Hcnapenne u koHneHcanys. VismMeHeHne BHYTPEHHEN SHEPTUM B IIPOLIECCE UCIIAPEHUS U
KoHzeHcauuu. Kunenune xxuaxoctu. Y aenbHas TEIUIoTa HapooOopa3oBaHuUs:
L=

m

211 Bnaxxnocts Bo3yxa

2.12 [InaBnenne u kpucraumszauus. V3MeHeHMEe BHYTPEHHEH SHEPIMM IIPHU IUIABICHUM U
KpUCTAJIIIM3aluu. Y IeibHasl TeIJI0Ta IUIaBJIECHUS:
=2

m

2.13 BHyTpeHHss sHEprus CropaHus TOILIMBA. Y IebHasl TEIJI0Ta CTOPAHUS TOILINBA.

2.14 [Tpunnumner padote! TeroBeix asurateneit. KT/ remnoBoro nsuraresns

2.15 [TpakTuyeckue paboThI
N3mepenue ynenbHON TEIIIOEMKOCTH METAINIMYECKOTO IIMIIMHAPA; KOJIMYECTBA TEIUIOTHI,
MOJy4YEHHOTO BOJIOM KOMHATHOW TeMIepaTypbl (PUKCHUPOBAHHOW Macchl, B KOTOPYIO
OIYIIEH HarpeTbli LWIMHJP; KOJIMYECTBA TEIUIOTHI, OTAAHHOIO HArPEThIM LWJIMHIPOM,
IOCJIe OIyCKaHWsl €ro B BOJY KOMHATHOM TEMIIEPATypbl, OTHOCHUTEIBHOW BIIAKHOCTH
BO3/yXa; YAEJIbHOM TEIUIOTHI IUIaBieHus Jbaa. MccnenoBaHre n3MEHEHUsl TeMIIepaTyphbl
BOJIbI IIPU PA3JIMYHBIX YCIOBUSX; SBJICHUS TEIJI000MEHa MPU CMEIIMBAaHUU XOJIOJHOM U
ropsiuei BoJbl, Ipolecca UCIIapeHust

2.16 @u3nvecKue SIBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSIYKEHUE U KaIWUISPHBIE SBJICHUS
B MIPUPOJE, KPUCTAIIBI B IIpUpoe, n3nydyenue ConHia, 3aMep3aHnue BoJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE pOChl, TYMaHa, MHesl, CHera

2.17 TexHuueckue yCTpOWCTBA: KaNMWJULSIPhl, TPUMEPHI HCIOIb30BAHUS KPHUCTAJUIOB,
KHUJIKOCTHBIM TEPMOMETp, AATYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA OTOIUIEHHS JIOMOB,
TUTPOMETPHI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEIh BHYTPEHHETO CrOpaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnexTpusaiys Tei. J{Ba BUa 3JIeKTPUUECKHX 3apsiioB

3.2 B3aumoselicTBue 3apspkeHHBIX Tenl. 3akoH KynoHa

3.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

3.4 Onextpuueckoe nose. Hanpsx€HHOCT 3nexkTpuueckoro noss. [Ipunnun cyneprno3unun
AIIEKTPUYECKUX TOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)

3.5 Hocurenu snexrpuyeckux 3apsaaoB. [leficTBHE 2IEKTPUUECKOTO MOJs Ha DJIEKTPUUYECKHE
3apsabl. IIpOBOIHUKY M TUDJIEKTPUKU

3.6 ITocTosHHBIN dneKkTpuuecKuid TOK. JIeWCTBUS H3yeKkTpuyeckoro Ttoka. Cuna TokKa.
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Hanpsixenue.

1=
t
A
U==—
q
3.7 DIEeKTPUUYECKOE COMPOTUBIICHHE. Y IETBHOE IIEKTPUUECKOE COMPOTUBIICHHUE!
I
S
3.8 3akon OMa I y9acTKa JICKTPHYSCKOH MeTu:
| = U
R
3.9 [TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB:
=1, U=U1+U,;: R=R 1+R .
[TapannensHoe coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHHUS:
R
1
=2
Ui=Ug; I=11+1
CMeniaHHble COeTUHEHHS TIPOBOJIHUKOB
3.10 PaboTta 1 MOIITHOCTH IEKTPUICCKOTO TOKA.
A=U-I-t; P=U-I
3.11 3akon Jlxoyins - JIlenna:
Q=1%R-t
3.12 OneiT DpcTena. MarHuTHoOe MoJie MPSMOTO MPOBOJHUKA C TOKOM. JIMHMHM MarHUTHON
WHIYKITAH
3.13 MarauTtHoe 1moJje MOCTOSHHOTO MarHuTa. B3anMoielicTBHEe MOCTOSTHHBIX MAarHUTOB
3.14 JleficTBHE MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OmnbiTel @apazes. SABnenue snexkTpoMarauTHoN uHAyKIMK. [lpasuio Jlenna
3.16 [IpakTuueckue padboTh
H3mepenue HIIEKTPUYECKOTO COMPOTUBIEHUS PE3UCTOPA; MOIIMHOCTH JIIEKTPUYECKOTO
TOKa; pabOTHI DJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
JIAMITOYKa), OT HANpsHKEHHS Ha KOHIAX MPOBOIAHMKA; 3aBUCHMOCTH COIMPOTHBIICHHUS OT
JUTMHBI TIPOBOJIHUKA, TUIOIIAIU €T0 MOMEPEYHOTO CEYEHUS U YACIbHOTO COMTPOTUBICHHUS.
[IpoBepka mpaBmia I JJIEKTPUYECKOTO HANPSDKEHUS TIPU  TOCIIEIO0BATEIIBHOM
COCTMHEHUH TPOBOJHUKOB, TpaBWiIa [JJS CHUIBI DIIEKTPUYECKOTO TOKa TpH
napajuIeJIbHOM COSJIMHEHUH MTPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
3.17 dusnveckue SBICHHS B IPUPOJIE: AIEKTPUUECKUE SBICHUS B aTMocdepe, DIEKTPUIECTBO

JKUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apeid MOIIOCOB, POJIb MArHUTHOTO TOJIS
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JJIs )KU3HU Ha 3€MJI€, IMOJIAPHOC CUAHUC

3.18 TexHuyeckue yCTpPOHCTBA: 3JIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK
AJIEKTPUYECKOW  DHEPTruM,  DIIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,  HarpeBaTeIbHBIC
ANIEKTPONPUOOPbI  (MPUMEPBI), DICKTPUUECKHE TMPEIOXPAHUTENIH, DICKTPOMATHHUT,
AJIEKTPOBUTaTeIb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 DneKkTpoMarHuTHble BoJHBL [1Ikana 31eKTpOMarHUTHBIX BOJH

3.20 JlyueBas monens cBeta. [IpsMonnHeiiHoe pacnpocTpaHeHue CBeTa

3.21 3akoH oTpaxkeHus cBeTa. [1nockoe 3epkano

3.22 [Tpenomiienue cBeta. 3aKOH IIPEIOMIICHUS CBETA

3.23 Jlucniepcusi cBera

3.24 JIunza. Xop nyuelt B muH3e. DOKYCHOE pacCTOSAHUE JIMH3BL. ONTHYECKas CUla JIMH3bI:
D=1/F

23.25 I'na3 kak ontuyeckas cucreMa. Onruyeckrue npudopsl

3.26 [IpakTuueckue padboTh
N3mepenue ontuyeckoil cuibl coOuparomeid JuH3bI;, (OKYCHOTO  pacCTOSHUSA
coOuparoierd JinH3bl (0 CBOWCTBY paBEHCTBA pa3MEpOB MpeAMETa U H300paKeHHS,
KOT/Ia TIPEIMET PACIONIOKEH B ABOMHOM (DOKyCe), MoKa3aTes MPeIOMIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa n300pakeHUs, MOJIYYSHHOTO € MMOMOIIBI0 COOMpAIOIEH JIUH3HI;
M3MEHEHHs] (OKYCHOTO pACCTOSHUS JBYX CIIOKEHHBIX JIMH3, 3aBHCUMOCTH yrJia
MIPEJIOMJICHHUS] CBETOBOTO JIy4a OT YIJia NaJeHHs Ha TpaHuIle 'BO3IYyX - CTEKIO"

3.27 Ouznyeckue sBieHus B npupoze: 3armenus Comnnua u JlyHbl, 1Beta Teji, ONTHYECKHE
siBJicHUs B atMocdepe (1BeT Heba, pedpakis, paayra, MUPax)

3.28 TexHuyeckue ycTpoNCTBa: OYKH, IEPUCKOII, oToaNmapaT, ONTUIECKHE CBETOBOIbI

4 KBAHTOBGIE ABJIEHU A

4.1 PanuoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiun ansa-u O6era-pacnaaa

4.2 OmnsiThl Pesepdopaa no paccesauto anbda-gactuul. [lnanerapuas Mmoaens atoma

4.3 CocraB aromMHOro sigpa. M3otomnsl

4.4 Ileproa monypacnaia aTOMHBIX P

4.5 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsJOBOI0 U MaCCOBOT'0 YHCET

4.6 dusnueckue SBICHUS B NMPHUPOJIE. €CTECTBEHHbIN paJMOaKTUBHBINA (DOH, KOCMHUYECKHE
Jy4H, PaJMOAKTHBHOE W3IY4YCHHE MPHPOTHBIX MHHEPAJIOB, JIEHCTBHE pPaIHOAKTHBHBIX
U3Jy4eHUH Ha OpraHM3M YeJOBeKa

4.7 TexHuueckne yCTpOWCTBA: CIEKTPOCKOI, WHIWBUAYAJIBHBIM JTO3UMETP, KamMmepa

Bunscona, AACPHAA SHEPTCTUKA
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