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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no (pusmke Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHuUs COCTaBJICHA Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUHN K pe3yIbTaTaM OCBOCHHUS
Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbIX B DI'OC 00O, a takxe ¢ yu€tom deaepanbHoi padbodeit
nporpaMmMbl Bociutanus u KoHueniun npenoaaBanus yueoHoro npeamera «@usukay. Conepxanue IporpaMMsl 1o (pru3uke HanpaBiIeHO Ha
(dopMHpOBaHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYAIOIIMUXCS U OPTaHU3AIMIO U3ydeHUs (PU3NKU Ha NesITeTbHOCTHON ocHOBE. B mporpamme
10 (hPM3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH yueOHOro npeamera B peanuzanun tpedoanuit ®I'OC OO0 k maHupyeMbIM JIMYHOCTHBIM U
MeTanpeMETHBIM pe3yjIbTaTaM 00yUEeHHUs], a TAKXKE MEKIIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUHBIX YUYEOHBIX IIPEIMETOB HA YPOBHE OCHOBHOI'O
o01rero oOpa3oBaHusI.

ITporpamma 1o ¢u3MKe yCTaHABINBACT paclpeeneHne y4eOHOro MaTepraia o rogam o0ydeHus (o KiaccaMm), IpeaiaraeT IPIMEpHYIo Oocie10-
BaTEIbHOCTh M3YYCHHUS TEM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHUS IPEAMETHOTO COJCPKAHMS U yIETE BO3PACTHBIX OCOOCHHOCTEH 00yJaronIIXCsl.
[Iporpamma o ¢usuke pazpaboTaHa C HEeIbI0 OKa3aHU METOIUYECKON IIOMOIIY YUUTENIO B CO3JaHNU paboyeil mporpaMmsl 110 y4eOHOMY IpeamMe-
Ty. ®U3MKa ABIAETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBCHHO-HAYYHBIX YUEOHBIX ITPEIMETOB, IIOCKOIbKY (PU3MYECKHE 3aKOHBI JIS)KaT B OCHOBE
IPO-11€CCOB U SIBJIICHUH, U3y4yaeMbIX XUMHUEH, OMOI0ruei, acTpoHOMUEH 1 pu3ndeckoil reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTHHY MHUDA, PEeI0CTaBIsAeT Hanboee sicHble 00pa3iibl IPUMEHEHUsI HAy4HOT0 METOa MO3HAaHUs, TO €CTh CII0co0a MOIy4eHUs T0CTOBEPHBIX
3HaHui 0 Mupe. OJ1Ha U3 TIaBHBIX 3a7a4 (PU3HUECKOro o0Opa3oBaHMsl B CTPYKType 0011ero oopa3oBaHusi COCTOUT B (POPMUPOBAHUU
€CTEeCTBEHHO-HAy4YHOM IpaMOTHOCTH M MHTEpeca K Hayke y oOyuaronuxcs. M3yuenne ¢pusnkn Ha 6a30BOM ypOBHE Npe/IonaraeT OBIaJeHue
CICAYIOUMHU KOMIICTCHTHOCTAMU, XaPaAKTCPUIYIOITUMU €CTCCTBECHHO-HAYYHYIO I'PaMOTHOCTB!:

- HAy4YHO OOBACHATH SIBJIICHUS,
- OICHUBATh U ITIOHNUMATb 0COOEHHOCTHU HAay4YHOTI'O UCCJICAOBAHUA,
- HHTCPpHIPCTUPOBATL JAHHLIC U UCITIOJIB30BATh HAYYHBIC NOKA3aTCIbCTBA AJIA IMOJTYUCHHUA BBEIBOJOB.

enu nzydyeHus: GU3MKA Ha YpOBHE OCHOBHOTO 00111ero oopazoBanus onpesneneHsl B Konmneniuu npemnogaBanus yaeoHoro npeamera «duzuka» B
oOpa3oBaTenbHbIX opranuzanusix Poccuiickoit denepannu, peaqu3yromux OCHOBHbIE 00111€00pa3oBaTeNbHbIE TPOTPAMMBI, YTBEPKAEHH ON
pemenneM Komnernn Munncrepcera npocsenienus: Poccuiickoit ®@eneparuu (mpotokoi ot 3 gekadps 2019 r. Ne [TK-48H).



Hesan uzyvyennsi Gu3nKu:

- MpUOOpETeHNE HHTEPeca M CTPEMIICHHUS 00YUYAIOIINXCS K HAYYHOMY M3YYCHHIO TIPUPO/IbI, PA3BUTHE X UHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

- pa3BUTHE NMPEICTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHUE HCCIEOBATEIBCKOTO OTHOLICHHUS K OKPYXKAIOIIUM SIBICHUSIM;
- (hopMupoBaHKEe HAYYHOTO MHUPOBO33PEHHSI KaK pe3yIbTaTa H3y4YeHHUs OCHOB CTPOSHHS MaTepuu U (DyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;
- (hopMupoBaHKE MPEACTABICHUN O POIH (HUUKHU JJISl pA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

- pa3BUTHE MPEJICTABICHUI O BO3MOXKHBIX cepax Oynymeld mpodheccuoHanbHOM e TENbHOCTH, CBI3aHHON ¢ (DU3HUKOI, TOJTOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHHH.

I[OCTI/I)KGHI/IC ITUX LEIeH IporpamMMmsal IO (I)I/I3I/IKG Ha YPOBHC OCHOBHOI'O 06Iuer0 O6pa3OBaHI/IH obecreunBaeTCs peIICHUEM CIICAYIOIINX 3a1a4:

- HpI/IO6p€T€HI/I€ 3HAHUM O AUCKPETHOM CTPOCHHUH BEIICCTBA, O MCXAHUYCCKHUX, TCIIOBBIX, SJICKTPHUYCCKNX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX,
- HpI/IO6peTeHI/Ie YMCHI/II\/’I OITCHIBATh U OOBSICHATH (1)I/I3I/I‘IGCKI/IC SABJICHUS C UCIIOJIB30BAHUECM IMOJTYYCHHBIX 3HaHHfI;

- OCBOCHUC MCTOJ OB PCIICHU A HpOCTCf/'IHJHX pvaéTHLIX 3aaa4 ¢ UCII0JIb30BaAHUEM (1)H3H‘-ICCKI/IX MO,HGJ'IGfI, TBOPYCCKHUX U ITPAKTHKO-
OPUCHTHUPOBAHHBIX 3a/1a4;

- pa3BUTHUC y'MeHI/Iﬁ Ha6J'IIO)IaTB OPpUPOAHLBIC ABJICHUS U BBIIIOJIHATH OIIBITHI, na60paT0pHLIe pa6OTLI N OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C
HCIOJIb30BAHHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

- OCBOEHHE MPUEMOB pabOThI ¢ HHPOpMAIHell PU3NIECKOro colepKaHus, BKIII0Yask HHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKHU, aHATTU3
U KPUTHUYECKOE OIICHWBaHNE WH(POPMAIINH;



- 3HAKOMCTBO €O cepamu Ipo(hecCUOHAIBHON AeSITeNbHOCTH, CBI3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (PU3NYECKON HAYKH.

Ha usyuenue ¢puszuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 0011ero oopasoBanust oTBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B
Heneno), B 8 kinacce — 68 yaco (2 yaca B Hezeno), B 9 kinacce — 102 yaca (3 gaca B Hepento). [Ipeqnaraemslii B mporpamMmMe 1o pu3nKke nepedeHb
71a00paTOPHBIX PadOT M OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JeflaeT BEIOOp MpoBeieH s 1a00paTOPHBIX PadOT M OIBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIMCKA YKCIIEPUMEHTAIBHBIX 3a/1aHUH, IPEJIaraéMbIX B paMKaX OCHOBHOT'O
rOCyJapCTBEHHOTO SK3aMeHa 10 (pU3UKE.



COJAEPKAHUE OBYYEHUSA
7 KJIACC
Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYKAIOIIETO MHUPA.

®usuka — HayKa o npupoje. ABneHus npupoapl. DU3NUECKUE SIBJICHUS: MEXaHUUECKUE, TEIUIOBbIC, AJIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE,
3ByKOBbIe. Du3nueckue BeauuuHbl. M3mepenue ¢puznueckux BennunH. Gusznyeckue npubopsl. [lorpenrnocts namMepenuii. MexayHapoaHas
cuctema equauil. Kak ¢pusuka u qpyrue eCTeCTBEHHbIE HAYKU U3YYalOT MPUPOAY. EcTecTBEeHHO-HAYUHBIM METO/1 MTO3HAHUS: HAaOII0IeHHE,
MOCTaHOBKA HAYYHOT'O BO-TIPOCA, BHIABUKEHHE TUIIOTE3, YKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 00BsICHEHHE Ha0II01aeMoro sBieHus. Onucanue
bu3NYECKUX SIBICHUHN C IOMOIIBIO MOJETEH.

JlemoHcTpanuu.

1-i  Mexanudeckue, TEIUIOBbBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHHS.

2-it  dwusudeckue MPUOOPHI U MPOIIeypa MPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U ITU(PPOBBIM IIPUOOPOM.
JlaboparopHble pabOTHI U OTIBITHI.

1-it  OmpeneneHue LIEHBI IEICHUS IKAJIbl U3MEPUTEIHLHOTO MPUOOPA.

2-it  M3MepeHue pacCTOSIHUH.

3-i N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.

4-i1  OmnpeneneHve pa3MepoOB MaJbIX TEI.

5-ii  M3MepeHwue TeMmnepaTyphl Mpy MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIePaTyPhl.

6-i HpOBCI[eHI/Ie HCCJIICAO0BAaHUA 110 MPOBCPKC I'MIIOTE3bI: JAJIbHOCTD mojéra rapuka, NymeHHOro ropu3oHTaJIbHO, TEM 60J'IBIJ_IG, yeM OOJIbIIE
BBICOTA ITyCKa.

Paznen 2. IlepBoHauanbHbIe CBEACHUSI O CTPOCHUU BELIECTBA.

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEILIECTRA.



JIBmkenue yacTuil BemiecTBa. CBs3b CKOPOCTH ABUKEHUS YACTHI] C TeMIiepaTypoii. bpoyHoBckoe nBmwkenue, muddysus. BzanmonericTBre yacTuil
BEILECTBA: MPUTSKEHUE U OTTAIIKUBAHUE. ATPEraTHbIe COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, )KUAKOCTEH U TBEPIBIX (KPUCTATUIMUECKHUX ) TEJI.
B3aumocBsi3b MeX1y CBOWCTBaMH BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHbhIX
COCTOSTHUM BOJIBI.

JleMoHcTpanuu.

1-it  HaGmoneHue 6pOyHOBCKOTO JABHKEHUS.

2-t  HaGmrogenue nuddysuu.

3-ii  HaOmioneHue siBlIeHUN, OOBICHSIONIMXCS TPUTSKEHUEM WU OTTAIKMBAHUEM YaCTHI] BEIIECTBA.
JlaboparopHbie paObOTHI U OIIBITHI.

1-i1  OueHka quameTpa aToMa METOJIOM PSAOB (C HCIIOb30BaHUEM (poTorpaduii).

2-it  OmbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHUS Ta30B.

3-ii  OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUSL.
Paznen 3. JIBmkeHue 1 B3aUMOJICHCTBUE TET.

Mexanunueckoe nBuxkeHue. PaBHoMepHOe 1 HepaBHOMepHOe JIBHkeHUE. CkopocTh. CpeaHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKEHUH. Pacuér
IIyTH U BPEMEHM JIBH>KEHMS. SIBIIEHHE MHEpUMU. 3aKOH MHEpUHH. B3anuMoaeiicTBre Ten Kak MpUYnHa U3MEHEHHS CKOPOCTHU JABMKEHUS Tel. Macca
Kak Mepa MHepTHOCTH Tena. [InoTHocTh BemecTa. CBA3b MIIOTHOCTH € KOJUYECTBOM MOJIEKYJ B eIuHHIIEe 00bEMa BemecTBa. Cuiia Kak
XapaKTepUCTHKA B3auMoaencTBus Tei. Cuila ypyrocTu U 3akoH ['yka. MI3mMepeHne cuilbl ¢ IOMOIIBI0 JUHAMOMETpA. SIBJIEHNE TATOTEHUS U cUila
TsoxecTH. Cuila TSDKECTH Ha Ipyrux IutaHerax. Bec tena. HeBecomocTs. CrioxkeHMe cuil, HallpaBJIEHHBIX 110 OAHOM NpsAMoi. PaBHoaelicTByOmas
cuit. Cuna tpenus. TpeHue cKoabXEHUsI U TPEHHE NIOKOsl. TpeHne B IpUpOJIE U TEXHUKE.

JleMoHcTpanuu.
1-11i  HaOmrogeHne MEXaHUYECKOTO IBYKEHUS TENA.

2-i  M3mepeHme CKOpOCTH MPSMOJIMHEHHOTO IBYKCHHUS.



3-ii  HaOmroneHue siBICHHS HHEPIIMH.

4-i1  HaOmroneHre W3MEHEHHsI CKOPOCTH TIPH B3aUMOJICHCTBHUH TEJI.

5-i CpaBHeHME Macc 10 B3aUMO/ICUCTBHUIO TE.

6-it  CnoxeHue Cuil, HaIIPABJICHHBIX 0 OJJHOM MPSMOH.
JlaboparopHbie paObOTHI U OIIBITHI.

1-i  OmnpexaeneHne CKOPOCTH PaBHOMEPHOTO JABMIKEHUS (IIapUKa B KUIKOCTH, MOJIEITH JICKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2-t  OmpepneneHue cpeHe CKOPOCTH CKOJIbKEHUSI OpycKa UITH IIaphKa M0 HAKJIOHHOM MIIOCKOCTH.

3-it  OmpeneneHue TUIOTHOCTH TBEPIOTO TEa.

4-it  OnbITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh PACTSHKEHUS (ehOpMaIlii) MPYKUHBI OT MPUITOKCHHON CHITBI.

5-if  OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.
Pa3znen 4. JlaBnenue TBEPABIX TEN, KUIKOCTEN U T'a30B.

Hasnenue. CriocoObl yMEeHbIIICHUS U YBeIWYeHUs AaBieHus. J[aBneHue ra3a. 3aBUCMMOCTb JaBJIEHUs raza ot o0bEéMa, remnepatypsl. [lepenaua
JIaBJIEHUs TBEPABIMU TEJIaMH, KHUJIKOCTSIMHU U razamu. 3akoH [lackans. [IlneBMaTnyeckre MalinHbl. 3aBUCUMOCTD JJaBJIEHUS JKUIKOCTH OT ITyOUHBI.
I'mapocratnueckuit mapanokc. Coobmaromuecs cocysl. ['uapaBnuyeckre Mexanu3Mel. ATMocdepa 3emnn 1 atmochepHoe nasienue. [IpuunHb
CyIIIeCTBOBaHUS BO3AYIIHONW 000m0uky 3emin. OnbiT Toppuuemmn. M3mepernue atMmochepHOTro aBiieHHs. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [Ipubops! ams n3Mepenust atMocpepHoro aasieHus. JleicTBre )KUIKOCTH U raza Ha MOrpy:KEHHOE B HUX TEJO.
BrrtankuBatomias (apxumenona) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

JleMoHcTpanum.
1-it  3aBuUCHUMOCTB JaBJICHUS ra3a OT TEMIEPATYpPHI.
2-1 [Iepenaua naBiieHUS KUIKOCTBIO U Fa30M.

3-it  CooOmraromuecs CoCyibl.



4-i1  T'mapaBiaudecKuid mpecc.

5-it  IIposiBnenue neiicTBUS aTMOCHEPHOTO JaBICHUSI.

6-if  3aBUCHMMOCTbH BBHITAIKMBAIOUICH CUJIBI OT 00bEMA MOrPYKEHHON YaCTH Tella U INIOTHOCTH JKUIKOCTH.

/-1 PaBEHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM JKUIKOCTH.

8-if  YcioBue rutaBaHus TEN: IJIABAaHUE WM TIOTPYKEHHUE TeJl B 3aBUCHMOCTH OT COOTHOILIEHHS IDIOTHOCTEH Tea U KUIAKOCTH.
JlaGopaTopHbie pabOThI U ONIBITHI.

1-it  HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa NMOrpyKEHHON B )KUJIKOCTh YaCTH Tela.

2-it  OmpezeneHue BHITAIKUBAIOLIEH CUIIBI, JEHCTBYIONIEH Ha TEJI0, HOTPYKEHHOE B KUIKOCTb.

3-it  IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONICH CHIIBI, IEHCTBYIOLICH HA TEJIO B )KUIKOCTH, OT MACCHI TeJIa.

4-i1 OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIBI, ICHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPyKEHHOMN B KU/~
KOCTB YaCTH TeJIa U OT INIOTHOCTH KUJIKOCTH.

5-it  KoHcTpyupoBaHue apeomMeTpa Wik KOHCTPYHPOBAaHUE JIOJKU U ONpeieTeHHe e€ rpy30I0bEMHOCTH.
Paznen 5. PaGota u MOIIHOCTE. DHEPrus.

Mexann4deckas pa60Ta. MoOIIHOCTb. HpOCTLIC MCXAaHU3MBI: pbIyar, 6.]'[01(, HaKJIOHHas IIJIOCKOCTh. HpaBI/IJ'IO paBHOBECHSA pblyara. HpI/IMCHCHI/IC
IpaBuJjia paBHOBCCHUS pblUara K 6J'IOKy. «3o010TOC MMpaBUJI0» MCXaHUKH. KHI[ MIPOCThIX MCXAHU3MOB. HpOCTLIC MCXaHHU3MbI B 6LITy N TCXHHUKCE.
Mexann4deckas OHEPIuUs. Kunernueckas u MNOTCHIMAJIbHAsA SHCPIrUs. HpeBpaH_ICHI/IC OJHOTO BHAAa MEXaHHUYECKOM OHCPIUU B prFOﬁ. 3akoH
COXpPAaHCHUS SHCPIru B MCXAaHUKCE.

JleMOHCTpanuu.
1-it  IIpumepbl NPOCTHIX MEXAHU3MOB.

JlaGopaTopHbie pabOThI U OTIBITHI.



1-it  Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TeJIa 110 TOPU30HTAIBHONU MOBEPXHOCTH.
2-i  HccnenoBaHue ycloBUi paBHOBECHS phluara.
3-it  Msmepenue KIIJ] HaKIIOHHO# TIOCKOCTH.

4-ii  M3ydeHue 3aKOHA COXpaHEHMsI MEXaHUYECKON SHEPIUH.

8 KJIACC
Pa3nen 6. TerioBrie sIBIIEHUS.

OcHOBHBIE IOJIOKEHUS MOJIEKYJIAPHO--KUHETUYECKOW TEOpUH CTPOCHMs BelecTBa. Macca 1 pa3Mepbl aTOMOB U MOJIeKyJl. OIBITHI,
HOJTBEPIKIAIOIINE OCHOBHBIE MT0JIOKEHHUS MOJIEKYJIIPHO-KUHETHYECKON Teopuu. Mojienu TBEPAOro, )KUAKOI0 U ra3000pa3HOro COCTOSHUMN
BemecTBa. Kpucrammmueckue n amop¢Hsie Tena. O0bsICHEHHE CBOWCTB Ta30B, )KUAKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUH MOJIEKYIISIPHO-
-KHHETH4eCKOoi Teopuu. CMaunMBaHueE U KalWUIIPHbIE sBIEHU. TemIoBoe paciimpenye u cxartue. Temneparypa. CBa3b TeMIepaTypsl CO
CKOPOCTBIO TEIJIOBOT'O IBUKEHHUs YacTHll. BHyTpeHHss sHeprus. CriocoObl U3MEHEHUs BHYTPEHHEH SHepruu: Teruionepeiada u COBepIeHue
paboTel. Buael Teronepenaun: TEMIONPOBOIHOCTh, KOHBEKLINS, N3aydeHune. KoanuecTBo TemaoThl. Y aenbHas TeII0EMKOCTh BEIIECTBA.
TennooOMeH U TEMI0BOE paBHOBECUE. Y paBHEHHE TEIUIOBOro OanaHca. [IaBieHue U oTBepeBaHNE KPUCTAIUINYECKHUX BEIECTB. Y IeNIbHAs
teruioTa miasieHus. [lapoobpazoBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenbHast Teriora napooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATYPbI
KUIIEHUS OT aTMOC(epHOro faBieHus. BrnaxHocTh Bo3ayxa. DHeprus ToIuMBa. Y AelbHas TeruioTa cropanus. [I[puHunsl paboThl TETIOBBIX
neurareneil KIT/[ reroBoro asurarens. TerioBble ABUTaTENN U 3aIATA OKPY>KAIOIIEH Cpebl. 3aKOH COXPaHEHMsI U ITPEBPALLICHN S DHEPTUH B
TEIUIOBBIX IIpOLECCaX.

JleMoHcTpanum.
1-t1  HabGmrogeHue OpOyHOBCKOTO JABUKEHUSI.
2-t  Habmonenue nud¢y3uu.

3-i HaGmoienue sSBiIeHU CMAYMBAHUS U KAMMJUTSIPHBIX SBJICHUA.



Habuoienue TemnoBoro paciupeHus Ted.

W3meneHue gaBieHus ra3a npyu U3MeHEeHUU 00bEMa U HarpeBaHUU WIIM OXJIAKICHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.

Bupel reruionepenayu.

Oxutax/ieHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IUYHbIX BELIECTB.

Habmonenue kumneHusl.

HaburoieHre mocTosTHCTBa TEMITEPATyPhI P TUTABIICHUH.

Moenu TerioBbIX ABUTATEIIEN.

JlaboparopHble pabOTHI U OTIBITHI.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.
OnbITHI 10 BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
OT1BITH IO Ha6J'II-O)IeHI/IIO TCIIJIOBOI'O paClIMPEHUSA Ira30B, )KI/I)IKOCTGf/i n TBépHBIX TEII.

Onpenenenue AaBleHUs BO3IyXa B OajUIOHE MIMTPHIIA.

OHLITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD JaBJICHUA BO3yXa OT €ro 00béMa u HarpeBaHusd UK OXJIAXKJICHUSA.
HpOBCpKa TUIIOTE3bI JIMHEHHON 3aBUCUMOCTHU AJIUHBI CTOJIOMKA KHUIKOCTHU B TCpMOMCTpH‘-ICCKOﬁ Tp}/6KC OT TCMIICPATYPHI.

Habnroienne n3MeHeHus: BHyTpEHHEH SHEPruu Tela B pe3yibTaTe TeIuionepeau u padboThl BHEIIHUX CHIL.

UccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUHT XOJIOTHON U TOPSYEH BOJIBI.



9-i1  OmnpezaeneHue KOJINYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJON IPU TEMJI0O0OMEHE ¢ HArpeThIM METANIMYECKUM LIHIIMHIPOM.
10-#1  OmpeneneHue yaeabHON TEIJIOEMKOCTH BEIIECTRA.
11-ii HccnenoBaHue npolecca UCIIApEHUsI.
12-it  OmnpeneneHre OTHOCUTEIHHON BIAXXHOCTH BO3IYXa.
13-it  Ompenenenue yaeabHON TETJIOTHI IUIABJICHHUS JIbIA.
Paznen 7. DnekTpuueckue U MarHUTHbIE SBJICHMUSL.

OnexTpuzanys Ten. J{Ba poaa yieKTpuuecKux 3apsioB. Bzanmoneiicteue 3apspkeHHbIX Tenl. 3akoH KyrnoHa (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBU S
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3aPSAI0B U PACCTOSHUS MEXy TelaMu). DiIeKTpuueckoe moie. Hanpsok€HHOCTD snekTpudeckoro mosst. [Ipunmmmn
CYTNEPHO3UINH JIEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YpoBHE). HocuTenu 31eKTpUYecKux 3apaa0B. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
Crtpoenue atoMa. [IpoBOITHUKY U AUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsaa. DJIEKTPUUECKUI TOK. Y CIIOBUS CYIIIECTBOBAHUS
ANEKTPUYECKOr0 TOKa. MICTOUHMKN OCTOSTHHOTO TOKa. [IefCTBHS 3JIEKTPHUUECKOro ToKa (TEIIOBOE, XUMHUUECKOE, MATHUTHOE). DIIEKTPUUECKUN TOK
B KUJIKOCTSX M razax. DiekTpuueckas nenb. Cuna Toka. JneKkTpuiyeckoe HanpsokeHne. ConmpoTUBIECHUE TPOBOIHUKA. Y IETFHOE CONTPOTUBIICHHE
BenlecTBa. 3akoH OMa i yuactka nenu. [locnenoBaTtensHoe U napaiselibHOE COeAMHEHNE TPOBOAHUKOB. PaboTa u MOILITHOCTh AJIEKTPUYECKOTO
Toka. 3akoH J[xoyns—JleHua. DnekTpruueckue Lenu 1 noTpeduTenu 3eKTpudeckoil sneprun B 6b1Ty. KopoTkoe 3ambikanue. I[loctosHHbIE
MarHuThl. B3aumoeicTBrE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe nosie. MarHuTHoe nojie 3eMJIM U €ro 3HaYeHHUe JUIsl )KU3HU Ha 3emiie. OmbIT
Opcrena. MarHuTHoOE 1oJie 3JIEKTPUIECKOro Toka. [I[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. JleficTBHE MarHUTHOIO TOJISL HA IIPOBOJHUK C TOKOM.
ONEKTPOABUTaTEb IIOCTOSIHHOTO TOKA. VCIIo/Ib30BaHNeE AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBaxX U Ha TpaHcnopTe. OnbiTel Papazest.
SBnenue anexkTpomaruutHo uuaykuu. [Ipasuno Jlenna. Dnekrporeneparop. CriocoObl MOTYYEHHS dJIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH Ha
BO300HOBIISIEMBIX HCTOYHHKAX OHECPTHUH.

JeMoHcTpanuu.
1-i1  Dnexrpuzanus Tel.
2-it  JIBa posa 3IEeKTPUUYECKHUX 3apsi/IOB U B3aUMOJICHCTBHE 3apsKEHHBIX Tell.

3-ii  YCTpO#CTBO M IEUCTBHUE IIEKTPOCKOIIA.



DJIeKTpOoCTaTUYECKasi MHIYKIIHS.

3aKOH COXpaHEHHMS AIEKTPUUECKUX 3aPs/IOB.

[IpoBOHUKY W TUBIEKTPUKH.

MoaenupoBaHH€E CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJISL.

M cTOYHNKH TTOCTOSTHHOTO TOKA.

JIeMCTBUS AIIEKTPUUECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

I"a3oBbIl pazps.

H3MepeHne cuibl TOKa aMIIEPMETPOM.

N3MepeHne 3JIeKTpUYECKOro HalpsKeHUST BOJTbTMETPOM.
Peocrar u marazuH COnpOTUBIEHUN.

BzaumojeiicTBre MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHHs TOJIFOCOB MArHUTA.
MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarsuTHoO€e noje Toka. DIeKTPOMArHuT.

JlelicTBMe MarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM.
DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue sSiBIEHUS 3JI€KTPOMArHUTHONW WHTYKITHH.



23-i1  OmnbiTel Dapajest.
24-i1  3aBUCHUMOCTb HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHS.
25-i1 DneKTporeHeparop MOCTOSHHOTO TOKA.
JlaboparopHbie paObOTHI U OIIBITHI.
1-it  OmubITHl MO HAOIOICHHUIO HIEKTPU3AIMH TNl MHITYKIIMEH U IIPH COIPUKOCHOBEHUH.
2-it  HccnenoBaHue ACMCTBUS IEKTPUUECKOTO MOJIS HA TPOBOAHUKHU M IUAJIEKTPUKH.
3-ii  COopka u mpoBepKa padOoThI SJIEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.
4-ii  V3mepeHHe U perylIupoBaHHUE CUIIBI TOKA.
5-ii  M3MepeHue u peryaupoBaHUe HAIPSKEHUS.
6-it  HMccnemoBaHme 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

7-1 OHLITBI, ACMOHCTPUPYIOHIUEC 3aBUCUMOCTD SJICKTPUICCKOI'O COITPOTHUBIICHUA TPOBOJAHHUKA OT €ro JJIMHBI, IIJIOMIAaA IMOTIEPEYHOI'0 CCYCHUA U
MaTepurajia.

8-it  IIpoBepka mpaBuia CI0XKEHUs HANPSHKEHUH MPH MOCIE10BaTEIbHOM COSIMHEHUH JIBYX PE3UCTOPOB.
9-it  IlpoBepka mpaBuia JUIsl CUIIBI TOKA MPU TapalieIbHOM COSTUHEHUHN PE3UCTOPOB.

10-it  Ompenenenne pabOTHI IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP.

11-1  OmpexpeneHne MOITHOCTH JEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

12-it HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, WAYILETO Yepe3 JaMIIOUKy, OT HallPsDKEHHsI Ha HEH.

13-it  Omnpenenenue KIIJ] HarpeBarens.

14-i1 HccinenoBaHre MarHUTHOTO B3aUMOIEHCTBUS IIOCTOSTHHBIX MAarHUTOB.



15-if HM3ydeHune MarHUTHOTO IOJI MOCTOSSHHBIX MArHUTOB IIPU UX OOBEIMHEHUHU U Pa3/IeICHUH.
16-ii HccnenoBanue NeHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17-ii  OmnbIThl, AEMOHCTPUPYIOILIUE 3aBUCUMOCTD CHJIbl B3aUMOICHCTBUS KaTYIIKH C TOKOM M MarHUTa OT CUJIbI TOKA U HaIlpaBJICHUS TOKa B
KaTyIlKe.

18-t M3yuyeHue AeHCTBUS MAarHUTHOTO MOJISl HA TPOBOJTHHUK C TOKOM.
19-it KoncTpymnpoBaHue u n3ydeHue paboThl 3JEKTPOIBUTATEIS.
20-i1  HM3amepenue KIIJ] anexTpoaBUTaTeIbHON YCTaHOBKH.

21-i1  OmneITH IO HCCICOOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICIOBAHUC W3MEHEHMI 3HaYCHUSA U HaIlpaBJICHUA UTHAYKIITUOHHOTO
TOKaA.

9 KIIACC
Pazzen 8. Mexannueckue sIBIcHUS.

Mexanunueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHMUECKOT O ABM)KEHUs. PaBHOMEpHOE NpsSMOIMHEHHOE
nBuxkeHue. HepaBHoMepHoe npsiMosinHeHoe nBukeHue. CpeqHss 1 MTHOBEHHasi CKOPOCTb Tejla P HEPAaBHOMEPHOM JIBUJKEHUU. Y CKOPEHHE.
PaBHOyCcKOpeHHOE npsiMosMHelHoe ABrkeHne. CBoboaHoe najgenue. OnbiTel ['anumnes. PaBHoMepHOe BHXeHHE N0 okpyxkHocTH. [lepruon u
yactoTa oOparnieHus. JIuneiiHas u yrioBas ckopocti. LlenTpoctpemurensnoe yckopenue. [lepssiit 3akon Hetotona. Bropoii 3akon HeroToHa.
Tperuit 3akon Herorona. [Tpunuun cynepnosunuu cuin. Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpeHHUs CKOJIbKEHUS, CUJIA TPEHHUS
HOKOs, Ipyrue BUAbI TpeHus. Cuia TSHKeCTH 1 3aKOH BCEMUPHOTO TATOTEHHUs. Y CKOpEHHE CBOOOIHOTO NMajieHus. J[BUKeHHe TIaHeT BOKPYT
Comnna. [lepBast kocMuueckast ckopocTs. HeBecoMocTs u eperpy3ku. PaBHoBecrne MaTepuanbHOM TOYKUA. AOCOIMIOTHO TBEp0€ Teno. PaBHOBecue
TBEPIOTO TeJIA C 3aKPETUIEHHON OCBIO BpameHus. MomeHT cuibl. LlenTp Tsbkectn. UMmnynsc Tena. 3menenne nmmynsca. MimMiynbc cuiibl. 3akoH
COXpaHEHHUs UMITyJbca. PeakTuBHOE NBIKEHHE. MexaHnnueckas paboTa v MOIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b S3HEPIUU U
paboTel. [ToTeHnnanbHas sHEeprus Tena, HOIHATOro HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnransHas sHeprust cxaTtoi npykuHel. Kunernueckas
sHeprus. TeopeMa 0 KHHETUUECKON SHEPTUU. 3aKOH COXPAHEHUS MEXaHUUECKOM SHEPTUH.



JleMoHcTpanum.

6-it

Habmoienne MmexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE IMyTeil U TPaeKTOPHil IBUXKEHUS OJJTHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX Tell OTCUETA.
N3mepenne ckopoCcTy U YCKOPEHUS MPSIMOIUHEHHOTO ABUKCHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.

Habmtoienue ABM>KEHUs Tela 0 OKPYKHOCTH.

Ha6J’II-OI[eHI/Ie MCXaHHNYCCKHUX HBHCHHﬁ, MMPOUCXOIAIUX B CUCTEMC otcuéta «Temexkan IIpu eé pPaBHOMEPHOM U YCKOPCHHOM JIBUKCHHUU

OTHOCHUTEIIbHO KaOnuHeTa (QU3UKH.

3aBHCHUMOCTb YCKOPEHHMsI T€jla OT MACCHI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.
Habutoienue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEJl.

N3meHeHue Beca Tena Npy yCKOPEHHOM JBUKEHHH.

Ilepenaya umirysbca Mpu B3auMOIEHCTBUU TEIL.

[IpeoOpa3oBanus SHEPTrUM MPH B3aUMOAECHCTBUH Tell.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUN.

CoxpaHeHHne UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUH.
Habuntoienne peakTUBHOTO ABUKEHHUS.

CoxpaHeHue MEXaHW4EeCKOH HEPTHH MTPU CBOOOTHOM TaIeHHUH.

CoxpaHeHne MEXaHNYECKON PHEPTUH NP IBUKEHUU TeJla M0/ IeHCTBUEM IPY>KUHBI.

JlaGopaTopHbie pabOThI U OTIBITHI.



1-it  KoHcTpyupoBaHue TpakTa Jyisl pa3roHa U JajbHEHIIero paBHOMEPHOTO JBUKECHHUS IIAPUKaA WA TEIECKKH.
2-it  OmpepgeneHue cpeHeil CKOPOCTU CKOJIbKEHUSI OpycKa WU IBMKEHUS [IapUKa [0 HAKIIOHHOW TIOCKOCTH.
3-ii  Omnpenenenve yCKOpeHHs Teja MPU PABHOYCKOPEHHOM JIBUKEHHUH 110 HAKIOHHOM MIIOCKOCTH.

4-it  HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBXKEHHH 0€3 Ha4aJIbHON CKOPOCTH.

5-if  IIpoBepka runmoTe3bl: €Ciid MPU PAaBHOYCKOPEHHOM JBUKEHUU 0€3 HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK psAJl HEYETHBIX YK CEIl, TO
COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6-if  MccnemoBaHre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAITBHOTO JaBJICHUS.
7-t  Omnpegnenenue K03 PUIHEHTA TPEHUS CKOIBXKEHUS.
8-  Omnpenenenue XECTKOCTH MPY>KUHBI.
9-ii  Ompenenenue padOTHI CUIIBI TPSHHS ITPH PABHOMEPHOM JIBIKEHUH TeJIa 10 TOPU30HTATBHON TTOBEPXHOCTH.
10-it  OmpenencHue pabOTHI CHIIBI YIIPYTOCTH TIPH MOABEME TPYy3a C UCIIOJIB30BAHHEM HEIOIBI)KHOTO H TTOJIBHIKHOTO OJIOKOB.
11-if HM3yueHwue 3aK0HA COXpAHEHHS SHEPTHUU.
Paznen 9. Mexanunueckue kojaeOaHUs U BOJHBL.

Koneb6arensHoe nBuxenne. OCHOBHbIE XapaKTEPUCTHKH KoJeOaHHii: Iepro/l, 4acToTa, aMILTUTYAa. MaTteMaTuyecKuii U MpyXKUHHBIA MasTHUKU.
[IpeBpatienue sHEPrUM NpU KoJieOaTeIbHOM JBM)KEHUH. 3aTyXxaronye Koyiebanus. Beinyxkaennsle konebanus. Pesonanc. MexaHnueckue BOJIHBI.
CaolicTBa MexaHn4yeckux BOJH. [IpoospHbIE 1 TIONIEpeUHbIe BOIHBI. J{7I1MHA BOJIHBI M CKOPOCTH €€ paclpocTpaHeHus. MexaHndeckue BOJIHBI B
TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBL. 3BYK. | pOMKOCTb 3ByKa M BbIcOTa ToHA. OTpakeHue 3Byka. IHPpa3ByK U ylIbTpa3BYK.

JleMOHCTpanuu.
1-t  HabGmrogenue xoneOGaHmii TN MOa JEHCTBUEM CHIIBI TSDKECTH M CHIIBI YIIPYTOCTH.

2-i  HaGmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPYKUHE.



3-ii  HaOmroneHue BBIHYKIEHHBIX KOJICOAHUN U PE30HAHCA.
4-ii  PacmpocTpaHeHue IpoAOIbHBIX U MOMEPEUYHBIX BOIH (HA MOJIEIIH).
5-ii  HaOmioneHune 3aBUCMMOCTHU BBICOTHI 3BYKa OT YaCTOTHI.
6-if  AxycTuueckuil pe3oHaHC.
JlaboparopHbie paObOTHI U OIIBITHI.
1-it  OmpeneneHue 4aCTOTHI U MEpHOA KOJIEOAHUNH MATEMAaTUYECKOTO MAasITHHUKA.
2-it  OmpezgeneHue 4acTOTHI U MEPHOJa KOJICOaHUI MPYKMHHOTO MasiTHUKA.
3-ii  HccnenoBaHue 3aBUCUMOCTH Mepro/ia KoineOaHuil MOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
4-i1  VccrnemoBaHue 3aBUCHMOCTH NIEPHOJIa KOJICOAHUH MPY>KMHHOTO MasTHUKA OT MacChl Ipys3a.
5-it  TIpoBepka He3aBUCHMOCTH TIepHo/ia KoJeOaHu i Tpy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a.
6-it  OmnbIThL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb IEPUO/Ia KOJIeOaHH I MPY>KUHHOTO MasgTHHUKA OT MAacChl Ipy3a U )KECTKOCTU MPY>KHHBI.
7-it  VI3mepeHue yCKOpeHHUs CBOOOIHOTO MaICHUSI.
Paznen 10. DnekTpoMarHuTHOE MOJIE M 3JIEKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE MOJe. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. [IIkaia aekTpoMarHuTHeIX BOJIH. Mcrionb3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U. DJEKTPOMATHUTHAS MpUpoaa cBeTa. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.

JemoHcTpanmu.
1-it  CoiicTBa AMEKTPOMATHUTHBIX BOJIH.
2-i  BosHOBBIE CBONCTBA CBETA.

JlaGopaTopHbie pabOThI U OTIBITHI.



1-i  V3ydyeHue CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TeedoHa.
Pa3zen 11. CBeToBbIE IBIICHUS.

JlyueBasa monenb cBeta. Mcrounuku cBeta. [IpsiMmonuneiitnoe pacnpoctpanenue cera. 3atMmeHus Connna u Jlynsl. Otpaxkenue ceera. [nockoe
3epkajo. 3aKoH oTpaxkeHus cBeta. [Iperomienue ceera. 3akoH mpenomiieHus cBeta. [lonHoe BHyTpeHHee oTpaxeHue cBera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO OTPaKEHHsI B ONTUUECKHUX cBeToBOAaxX. JInnza. Xox iydeit B muH3e. OnTrueckas cuctema (oroarnmapaTa, MUKPOCKOIA U
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1aabHO30pKOCTh. Paznoxkenue 6enoro csera B criekTp. OnbiTel HetoToHa. CrnoxeHue
CIIEKTPaJbHBIX 1IBETOB. [{ucnepcus ceera.

JlemoHcTpanuu.
1-it  [IpsmonuHeliHOE pacnpocTpaHEHHE CBETA.
2-it  OtpaxeHue cBera.
3-ii  ITlomyueHue m300pakeHUH B TUIOCKOM, BOTHYTOM U BBITYKJIOM 3epKaJiaX.
4-it  TlpenomieHue cBera.
5-it  OnTHuYecKuil CBETOBOJI.
6-it  Xon myueil B coOuparoieit aunse.
7-n Xop myuelt B paccenBarolel JIMH3e.
8-t Ilomyyenne n300paKeHHIA C TTOMOIIBIO JIH3.
9-it  Ilpunuun aeiictBus doroarnmapara, MUKPOCKOIA U TEJIECKOIIA.
10-ii Mopens rnaza.
11-1  Paznoxenue 6€0T0 CBETA B CIIEKTP.

12-i1  TlomydyeHue 6e0TO CBETA MPH CIIOKEHUU CBETA PA3HBIX IIBETOB.



JlaGopaTopHbie pabOThI U ONBITHI.
1-it  HccnenoBaHue 3aBUCMMOCTH yTriia OTPa)KEHUSI CBETOBOIO JIyda OT YIJia MaJeHHUs.
2-i1  V3yueHue XapakTEepUCTUK U300paKEeHUS MPEIMETa B IIJIOCKOM 3epKaje.
3-it  HccnepoBanue 3aBUCHUMOCTH YIila MPETOMIICHHUS CBETOBOTO JIyda OT YIJia MMaJeHHus Ha TPAHUIE «BO3yX—CTEKIION.
4-i1  IlomyueHue n300pakeHU ¢ IOMOIIBIO COOMPAIOLIEH JINH3HI.
5-ii  Omnpenenenre GOKYCHOTO PaCCTOSIHUSI U ONTHYECKOM CUITBI COOUPAIOIIEH JTMH3BI.
6-it  OmbITHI 1O Pa3NIOKEHUIO OEIOT0 CBETa B CIIEKTP.
7-it OmbITHI IO BOCHIPHUATHIO 1IBETA MIPEIMETOB MPU UX HAOIIOIEHUH Yepe3 I[BETOBbIC (PUIIBTPHI.
Paznen 12. KBantoBble siBJIEHUS.

Omneitel Pesepdopna u mranerapuas Mmojens atoma. Mojens aroma bopa. Mcnyckanue u norsomenue ceera aromoM. KBanTtel. JInHeituatsie
cnekTpsl. PaanoaktuBHOCTh. AJbda-, 6eTa- u raMma-usnydeHusi. CtpoeHnue aroMHoro siapa. HykionHas Mmoaens aroMHoro sapa. M3otomnsl.
PanuoaxtuBHbIe mpeBparienus. [lepro noiaypacnana aTOMHBIX sifiep. SepHble peakliuy. 3aKOHbI COXPaHEHHUs 3apsIOBOTO U MaCCOBOTO YHCET.
DHeprus CBA3M aTOMHBIX siiep. CBsA3b Macchl U dHepruu. Peakiuu cunrtesa u genenus saep. Mcrounuku sneprun ConHua u 3B€34. SAnepHast
JHepreTuka. JIelcTBus palrOaKTUBHBIX U3JIyYCHUI Ha )KUBbIE OPraHU3MBI.

JleMoHcTpanum.

1-it  CnoexTpbl U3Iy4eHHs U MOTJIOLIECHUS.

2-it  CrekTpbl pa3IMYHbIX I'a30B.

3-ii  Cmektp Bomopoaa.

4-it  HaOmronenue TpekoB B kamepe Buibcona.

5-if  Pabora cuéTunka MOHH3UPYIOIIHNX U3TYICHH.



6-it  Perucrpauus uzinydyeHus IpUPOJIHBIX MUHEPAJIOB U MPOJIYKTOB.
JlaGopaTopHbie pabOThI U ONBITHI.
1-it  HaGmopeHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.
2-it  VccnemoBaHue TPEKOB: U3MEPEHUE SHEPTUH YACTHUIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3-it  M3mepenue paanoakTHBHOTO (poHA.
[ToBTOpUTENHEHO-0000IIAIOIINN MOTYTb.

[ToBTOpUTENBEHO--0000IAOIINN MOYIIb ITPEJHA3HAUEH [Tl CUCTEMATH3alMKU U 0000ILEH s TPEIMETHOTO CO/IEPKAaHMs U OIIbITA IEATEIIbHOCTH,
nproOPEeTEHHOIO PU U3YYEHUHU BCEro Kypca (PM3UKH, a TaKXkKe Ul HOJrOTOBKU K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMeHY 1O (U3UKe IS
o0yyaroImuxcsi, BEBIOpaBIIMX 3TOT y4yeOHbIH mpeamet. [Ipu u3ydeHnn JaHHOrO MOYJIsl peaiu3yloTcsa U CUCTEMAaTU3UPYIOTCS BUJIbI ESITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTIKEHUE MTPEIMETHBIX U METalPEAMETHBIX IJIAHUPYEMBIX Pe3yIbTaToOB 00ydeHus, hopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOCHHE HayUHbIX METOJIOB MCCIIEI0BAaHUS SIBJICHUI PUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATh
¢buznueckue sBICHUS, IPUMEHSISI TOTyYEHHbIE 3HAHUS, peliaTh 3a/1a4k, B TOM YUCII€ KaUeCTBEHHbIE U IKCIIEpUMEHTalbHbIe. [[puHIMnuanisHo
JEeSITeIbHOCTHBIIM XapaKTep JaHHOTO Pa3Jiena peaau3yeTcs 3a C4ET TOro, YTo 00yJaroIuecs BHIIOIHSIIOT 3aJaHHs, B KOTOPBIX UM IIPEUIaraeTcs:

- Ha OCHOBE IIOJTyYEHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSICHATh GU3NUYECKUE SIBICHUS B OKPYXKAIOIIEeH MPUPOe U TOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/Ibl UCCIIEOBAHUS (PU3NYECKUX SBJICHUH, B TOM YUCIIE JUIS IPOBEPKU FMIIOTE3 U MOTyYEHHUS] TEOPETUUYECKUX BHIBOJOB;

0OBICHATH HAaYYHBIC OCHOBBI Han0o0JIee BaXKHBIX JOCTH)KEHUI COBPCMCHHBIX TCXHOHOFHﬁ, HanpuMep, MNPaKTUICCKOT0 UCITOJIB30BAHUSA PA3JIMYHBIX
HNCTOYHHUKOB SHCPIUH Ha OCHOBC 3aKOHA MPCBPALICHUA U COXPAaHCHHUA BCECX U3BCCTHBIX BUJOB SOHCPTHUU



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

I/I3yquHe (bI/ISI/IKI/I Ha YPOBHEC OCHOBHOI'O O6H.[€FO O6p330BaHI/IH HaITpaBJICHO Ha JOCTHXXCHUC JIMYHOCTHBIX, MCTAIIPEAMETHBIX U ITPEAMETHBIX

o0pa3oBaTeNbHbIX Pe3yabTaToB. B pe3ynbraTe u3yueHus: GuU3NKU Ha YPOBHE OCHOBHOIO 00111ero o0pa3oBanus y o0yyatomierocst OyayT
c(hOpMHUPOBAHBI CIEAYIONINE JUYHOCTHBIE PE3YNIbTAThI B YACTH:

g

g

0

U

1) marpuoTHUECKOro BOCIIUTAHUS:

- IPOsIBJICHNE UHTEPECA K KICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;
- IEHHOCTHOE OTHOIICHHUE K IOCTUKECHUSM POCCUHCKUX YUEHBIX--(DU3HUKOB;

2) rpaX/1aHCKOI'0 U JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B O6CY)KI[€HI/II/I O6H.I€CTBCHHO 3HAYUMBIX U OTHYCCKUX np06neM, CBA3aHHLBIX C MPAKTUYCCKUM

IMPUMCHCHUCM JOCTHKESHUI (1)I/I3I/IKI/I;

U

U

U

U

- OCO3HaHHE BAXXHOCTU MOPAJIBHO--ITUYECKUX IIPUHLUIIOB B JAEATEIBHOCTH YYEHOTO;

3) DCTETUYECKOTO BOCIIUTAHUS:

- BOCTIPUSATHE ICTETUYECKHUX KauecTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO MTOCTPOEHHS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) IEeHHOCTU HAYYHOTO TTO3HAHUSI:

- OCO3HAaHHUEC ICHHOCTHU (1)I/I3I/IHGCKOI71 HAyYKHU KaK MOIITHOT'O MHCTPYMCHTA [TO3HAHWA MUPA, OCHOBBI PAa3BUTHUA TCXHOHOFHﬁ, BaKHEHIIIeH

COCTABJISIFOLIEN KYJIbTYpHI;

U

0

- pa3BUTHUC HaquOﬁ JIIO603H&TCJ'ILHOCTI/I, HHTCpECA K HCCIIe0BaTEIbCKOM ACATCIIBHOCTH,

5) popmMupOBaHUS KYAbTYPHI 310POBbSI 1 SMOLMOHAIBHOTO 0J1aronoryyus:



[l - OCO3HaHHEC IECHHOCTH 0e30macHoro o6pa3a KN3HHU B COBPEMEHHOM TC€XHOJIOITHYE€CKOM MHUPE, BAXKHOCTHU IIPaBUJI 0e3011acHOro IIOBCIACHHSA Ha
TPAHCIIOPTEC, HA A0POrax, € 3JICKTPUICCKUM U TCIVIOBBIM 060pyI[OBaHI/ICM B JJOMAIIIHUX YCJIOBUAX;

O - chopMHpOBaHHOCTH HaBbIKa peIeKCUU, MPU3HAHKE CBOETO MpaBa Ha OMMOKY M TaKOro e MpaBa y APYroro 4eloBeKa;
O 6) TPyZA0OBOTO BOCIIMTAHUSA:
O - AKTUBHOE y4acCTHE B PEIICHUU NMPAKTUYECKUX 33714 (B paMKaxX CEeMbH, 00pa30BaTEIbHOM OpraHU3aliy, TOpoaa, Kpasi) TEXHOJIOTMYECKON U

colMalbHON HaIIpaBJICHHOCTH, Tpe6y}0mux B TOM 4YHCJIC U (I)I/I?»I/I‘ICCKI/IX 3HaHHI>i;

O - HHTEpEC K MPAKTUYCCKOMY M3ydeHUI0 ITpodeccuii, CBI3aHHBIX C PU3NKOH;
O 7) SKOJIOTUYECKOTO BOCIIUTAHMUS:
0 - OpUEHTAIUS Ha TPUMEHEHHE (PU3NYCCKUX 3HAHUU JIJIsl PEIICHHS 3a/1a4 B 00JIACTH OKPY)KAOIIECH CPelibl, TNIAHUPOBAHUS TIOCTYITKOB U

OLICHKH UX BO3MOYHBIX ITOCJIEICTBUM JIUIS1 OKPYXKAIOIIEH CPEABL;

0 - OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U IMyTel UxX peleHus;
O 8) ajanTanuy K U3MEHSIOUIMMCS YCIOBUSAM COLMAIbHON U IPUPOIHON Cpebl:
0 - IOTPeOHOCTh BO B3aMMO/IEHCTBUYU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PM3MUECKOI HANPaBICHHOCTH, OTKPHITOCTh OMBITY U

3HAHUAM OPYTUX;

O - IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTb;

O - IOTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GOpMyIHpOBaTh UJI€U, OHATHUS, TUIIOTE3bI O (PU3NUECKUX 00BEKTaX U
SBJICHUSX;

O - 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

O - IUVTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

O - CTPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA M 3KOHOMUKH, B TOM YHUCIIE C UCIIOIB30BaHUEM (PU3UUECKUX

3HAHUMH;



METAINIPEAMETHBIE PE3YJIbTATbBI

B pe3ynbraTe ocBoeHHs mporpamMmbl o (pu3uKe Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus y o0yyaromierocst 0ynyT copMUpoBaHbI
MeTanpeMETHbIE Pe3yiIbTaThl, BKIIOYAIOIINE T03HABaTeIbHbIE YHUBEPCAIbHbIE YUeOHbIE AeMCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAIbHBIE yUeOHbIC
JIeMCTBUS, pETYIATUBHBIC YHUBEPCAIbHBIE yUeOHbIE IeHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

ba3oBrle sjornueckne neiCTBUA:

0 BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

0 YCTAHABJIMBATh CYLECTBEHHBIN MIPU3HAK KJIACCU(UKALIUU, OCHOBAHUS /17151 0000IIEHUS U CPAaBHEHMUS,

g BBISIBJISITH 3AKOHOMEPHOCTHU M MPOTUBOPEUHUS B pacCCMaTPUBAEMbIX (paKTax, JaHHBIX U HAONIOICHUSAX, OTHOCAIINXCA K (PU3MUecKuM
SABJICHUSIM;

0 BBISIBJIATh IIPUYUHHO-CIIEJICTBEHHBIE CBSI3U MPU U3YYEHUU (PU3UUECKUX SBJICHUN U MPOLIECCOB, AEIaTh BBIBOBI C HCIOIb30BAHUEM

ACAYKTUBHBIX U HHAYKTUBHBIX YM033.KJ'IIO"ICHI/II\/’I, BBIIBHUI'aTb THUITIOTC3bI O B3aUMOCBA3AX (1)I/I3I/I‘ICCKI/IX BCJIIMYMH,

0 CaMOCTOATCIIBHO BBI6I/IpaTB CII0co0 peuicHuAd yqe6H0171 (I)I/I3I/I‘IGCKOI\/'I 3aga4un (CpaBHeHI/IC HCCKOJIBKHUX BApUAHTOB PCHICHU, BBI60p HanOoJee
noaxogAmero ¢ y‘léTOM CaMOCTOATCIIbHO BBIICIICHHBIX KpI/ITepI/IeB).

bazoBrie HccaenoBaTeaIbCKUe ACHCTBUA:
U HCII0JIB30BATh BOIIPOCHI KaK I/ICCHG}IOBaTeHBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

O MIPOBOIUTH 110 CAMOCTOSATEIHHO COCTABJICHHOMY TUIAHY OTBIT, HECIIOKHBIN (PU3NICCKUIT SKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHIE
(U3UIECKOTO SBIICHNUS,

O OLIEHHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIIHIO, TOIYYEHHYIO B XOJI€ UCCIIEI0BAHUS WM SKCIIEPUMEHTA;

0 CaMOCTOSITENTLHO (POPMYTUPOBATH OOOOIIECHHS U BEIBOJIBI 110 pe3yiIbTaTaM MPOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHMS;



[l IIPOrHO3UPOBATh BO3ZMOKHOC ,Z[aJ'IbHCfIH.Iee Pa3BUTHEC (1)I/I3I/I‘IGCKI/IX IIPOLECCOB, a4 TAKKEC BbIABUTIaTh NPCAIIOIOXKCHUA 00 ux Pa3BUTHH B HOBBIX

YCIIOBUSIX U KOHTEKCTaX.
Pa6ota ¢ nuadopmanmei:

0 MPUMEHSTh Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI IIPH IMOUCKE U 0TOOPE WHPOPMAIIUH HIIH JaHHBIX C YYETOM MPEIII0KCHHOM
yaeOHOH (hU3UYECKOM 3a1auH;

[l AHaJIM3UPOBATb, CUCTCMATU3UPOBATb U UHTCPIIPCTUPOBATDH I/IH(i)OpMaI_II/IIO Pa3JINYHBIX BUAOB U (bOpM NpeaACTaBJICHUA,

0 CaMOCTOSITEIILHO BBIOMPATh ONTHMATLHYIO (opMy IIpecTaBiIcHIs] HHPOPMAIMK U WLTIOCTPUPOBATH PEIIaeMbIe 3aJa9H HECIIOKHBIMU
CXeMaMH, AuarpaMMaMu, UHOU rpadukoi U X KOMOMHALIUSAMU.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE 1EHCTBUS:

O B X071€ 00CYX/IeHUs y4eOHOT0 MaTepuaia, pe3yIbTaToB Ja00paTOPHBIX PadOT M MPOEKTOB 33JaBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM
TEMBI U BBICKA3bIBATh MJIEH, HAIIEJIEHHBIE HA PEIICHUE 3a/1a4M U MOJJIep>KaHne 01aroxKenaTeIbHOCTH OOIIEHNS,

O COIOCTABJISAITh CBOU CYXJIEHUS C CYKACHUSAMH JIPYTUX YYaCTHUKOB JiHajiora, oOHapy>KUBaTh pa3inyKie U CXOJCTBO MO3ULIUH;

O BBIPAaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

O yOJINYHO MPEACTABIATh PE3YJIbTAThl BBITOJTHEHHOTO (PU3HUECKOTO OMbITA (3KCIIEPUMEHTA, UCCIIE0BAHMSI, IPOEKTA);

O MMOHUMATh U UCIOJIB30BaTh MPEUMYILECTBAa KOMaH/IHON U UHIUBUIYAIbHON pabOThI IPU PELICHUH KOHKPETHOH (pru3nueckoit mpobieMsl;

O MPUHUMATD LIE€JIH COBMECTHOMU JESTeIbHOCTH, OPTaHU30BBIBATh AEHCTBUS 10 €€ JOCTUKEHHIO: PACIIpeIesTh PO, 00CYKIaTh MPOLIECCHI U

pe-3yibTaThl COBMECTHON PabOThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

O BBITIOJTHATH CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3ysbTara [0 CBOEMY HAIPABIICHUIO U KOOPAMHUPYS CBOM JEHCTBUS C IPYTUMHU
YJIeHaMHU KOMaH/Ibl;

U OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOATENBHO C(hOPMYTUPOBAHHBIM YUaCTHUKAMHU
B3aUMOJICHCTBUSL.



PeryasiTuBHbIe YHHBEpPcaJbHbIe YUeOHbIE 1eiCTBHS

CaMOOPFaHI/I3aHI/IHZ

0

0

BBISIBIIATH MIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYalUsX, TPEOYIOUINX JJIs pelieHus] PU3MUECKUX 3HAHUI;

OpPUEHTUPOBATHCS B PA3JIMUYHBIX [10AX0/1aX MPUHATHUS PELIEHUH (MHAUBUYaAIbHOE, IPUHITHE PEIICHUS B IPYIIIE, IPUHATHE PELLICHUI

IPYHION);

0

CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (bPI?»PI‘-IGCKOﬁ 3aJa44 WM I1JIaHa UCCIICJ0BaHUs C y‘-IéTOM HMCIOIIUXCA pCCYpPCOB U

COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IIPE/IjIaraéMble BApUAHThI PELLICHUI;

g

ACJIaTh BBI60p u 6paTb OTBCTCTBCHHOCTD 34 PCHICHUC.

CaMOKOHTPOJIb, AMOIMOHAJIbHBIN UHTEJIICKT:

U

U

U

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,
OOBSACHATH MPUYNHBI JOCTHXKEHUS (HEJAOCTHKEHNUS) pe3yNbTaTOB JAEATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTDH KOPPCKTUBBI B ACATCIbHOCTD (B TOM YHCJIE B XO/ BBIIIOJTHCHUA (1)I/I3I/I‘-I€CKOFO HUCCICA0OBaHUA NN HpOGKTa) Ha OCHOBEC HOBBIX

00CTOSITENECTB, U3MEHUBIINXCS CUTYAllUl, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIIUX TPYAHOCTEH;

0 OLIEHHMBATh COOTBETCTBUE PE3y/bTaTa LENH U YCIOBUSIM;

0 CTaBUTH ce0s1 Ha MECTO JIPYrOro YelIoBeKa B X0JI€ CIIOpa MM AUCKYCCUU HAa HAYYHYIO TEMY, TOHUMAaTh MOTHUBbI, HAMEPEHHS U JIOTHKY
JpyToro;

0 MIPU3HABATH CBOE MPaBO Ha OMIMOKY MPH pelIeHUH (U3NYECKUX 3a/1a4 WK B YTBEPXKACHUAX HA HAYUYHbIE TEMbI M TAKOE e MPaBO JAPYroro.



MNPEJIMETHBIE PE3YJIBTATHBI
K xoHI1y 00y4enus B 7 kjacce mpeIMeTHbIE pe3yabTaThl Ha 06a30BOM YPOBHE JIOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHU:

O UCIOJIb30BaTh MOHATUS: (PU3MUYECKUE U XUMUYECKHUE SIBICHUS, HAOII0/IEHUE, SKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, SANHUIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUS BellecTBa (TBEPI0E, KUAKOE, Ta3000pa3HOe), MEXaHHUUECKOE JABIKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOPHUS, PaBHOCHCTBYIOIAs cuiia, Aedopmanus (yrnpyras, IiacTudeckas ), HeBeCOMOCTh, COOOIIat0IIHecs
COCY/IbI;

0 pasnuyath siBiaeHus (1uddy3us, TEII0BOE IBUKEHNE YAaCTUIL BEIIECTBA, PABHOMEPHOE JABH)KEHHE, HEpaBHOMEPHOE JIBUKEHUE, HHEpLu,
B3aMMO/IEIICTBHE TeJl, paBHOBECHE TBEP/IBIX TEJ € 3aKPEIIEHHON OChIO BpallleHus, 1epeiada AaBIeHHs TBEPAbIMU TeJIaMHU, )KUKOCTAMH U ra3aMH,
aTMoc(epHoe AaBJIeHHE, INIABaHHUE TeJl, IPEBPALLEHNU MEXaHUUECKOW SHEPIUN) 10 ONMCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

0 pacrio3HaBaTh [IPOSBICHUE U3YUEHHBIX (PM3UUECKUX SBJICHUN B OKpPYXKaIOIIEM MHpE, B TOM 4ucie Gu3nyeckue sBJICHUs B IPUPOE:
IIPUMEPBI IBUKEHHS C Pa3IMUYHBIMH CKOPOCTSMH B )KMBOW U HE)KMBOW IIPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBiIeHMs Ha KUBOM OpraHu3M, IMJIaBaHUE PbIO, pPbIYaru B TeJle YEJIOBEKa, PU 3TOM MEPEBOANUTD MTPAKTHUECKYIO 3a/1ady B yU4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBJICHUI;

0 OTMCHIBATh U3yYEHHBIE CBOICTBA Te U (PU3NUECKHE SABJICHUS, UCTIOIb3Ys (PU3NUECKHE BETUUUHBI (Macca, 00bEM, IIIOTHOCTDH BEIIECTBA,
BpeMs, yTh, CKOPOCTb, CPEHAS CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSHKECTH, BEC Tela, CHJIa TPEHHUs, AaBIeHHE (TBEPIOTO Tela, KHUIKOCTH, ra3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIIHOCTb, IJIEYO CHJIbI, MOMEHT CUJIbl, KOO(Q(PUIIUEHT MOJIE3HOT'O JEHCTBUS MEXaHU3MOB,
KMHETHYecKas ¥ MOTeHIMAJIbHAS YHEPIHsl), IPU ONMCAHUN IPABUIILHO TPAKTOBATh (PU3UUYECKHUIM CMBICI UCTIOIb3YEMbIX BEIHUNH, UX 0003HAYEHUS U
€AMHUILIBI PU3NYECKUX BETUYMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIONINE JaHHYIO (PU3NYECKYIO BETUUYUHY C IPYTUMH BETMYMHAMU, CTPOUTH TpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

0 XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBJICHUS U MTPOLIECCHI, UCIOb3Ys MpaBUiIa CI0KEHUs CUIT (BIOJIb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesia, IpaBUiIO paBHOBECHUS pbluara (0J10Ka), «30J0TO€ MPABUIO» MEXaHUKHU, 3aKOH COXPaHEHHU MEXaHUYECKOM
SHEPruH, P 3TOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMAaTHYECKOE BBIPAKEHHE;

0 OOBSACHATH (PU3HUCCKHE SIBIICHUS, TIPOLIECCHI 1 CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYAIlUi MTPAKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BhIABIATH IPUUYUHHO--CIIEJICTBEHHBIE CBS3U, CTPOUTH 00BsCHEHHE U3 1—2 JIOTMYECKHX IIAroB ¢ OMOpoil Ha 1—2 U3y4yeHHBIX CBOMCTBA
(du3nUecKuX SBICHUMA, PU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;



[l peuiaThb paC‘IéTHHC 3aJa4u B 1-2 ﬂeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHBI U (bOpMy.]'IBI, CBA3bIBAarOIIHNe (1)I/IBI/I‘ICCKI/IC BCJIIMYHMHBI: HA OCHOBEC aHalln3a
YCJI0BUA 3a/1la4i 3alIMChIBATh KPATKOC YCIIOBUE, ITIOACTABJIATH (1)I/IBI/ILI€CKI/IC BCJIIMYUHEI B q)OpMy.TIBI " IPpOBOJUTH paC‘-IéTbI, HaxXoJuThb CIIPAaBOYHLIC
JaHHBIC, HGO6XOI[I/IMBIG AJId pCUICHUA 3a1a4, OCHUBATL pCAIMCTHYIHOCTD HOHY‘IGHHOﬁ (I)I/I3I/II-IGCK0ﬁ BCJIIMYHHBI,

0 pacmo3HaBaTh MPoOIEMbl, KOTOPHIE MOXKHO PEIIUThH IPHU MOMOITH (PU3NICCKIX METOJIOB, B ONTUCAHUH UCCIICIOBAHUS BBIJICISITH POBEPSIEMOE
MPEIONIOKEeHNE (TUIIOTE3Y), pa3Iu4aTh U UHTEPIIPETUPOBATH MMOYICHHBIN PE3yNIbTaT, HAXOAUThH OIIUOKHU B XOJ€ ONBITA, /IEIAaTh BEIBOJKI 110 €T0
pe3yabTaram;

0 MIPOBOJIUTH OTIBITHI IO HAOIIOIEHUIO (PH3UUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB TeI: (OPMYINPOBATH MPOBEPSEMbIE PEATIOIOKEHUS,
cOOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, 3aIMCHIBATH XOJI OIBITA M (POPMYITUPOBATH BEIBOJIBI;

O BBITIOJTHSATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHU, MacChl Teja, 00bEMa, CHIIbI U TEMIIEPATYPhI C UCIIOJIb30BAHUEM aHAIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH ITOKA3aHUS TPHUOOPOB C YUETOM 3aTaHHOW a0COTIOTHOM IMOTPEITHOCTH H3MEPEHUI;

g MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKOM BETUYHUHBI OT APYroi ¢ UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHU (3aBUCIMOCTH
IyTH PaBHOMEPHO JIBUXKYILErOCs Tejla OT BpEMEHHU JBHKEHUS Tela, CUJIbl TPEHHsI CKOJIbKEHMS OT Beca Teja, KadecTBa 00pabOTKU MOBEPXHOCTEH
TE€J U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAJAN COIPUKOCHOBEHHS TE€JI, CHJIBI YIIPYTOCTH OT YJIMHEHUS IPYKUHBI, BBITAIKABAIOLIEH CHIIBI OT
00BbEMa MorpykKEHHOMN YacTH Tejla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTHU TeJa, OT MIYOMHBI, HA KOTOPYIO MOTPY>KEHO TEJo,
yCIIOBUH TJIaBaHUS TeJ, YCIOBHM paBHOBECHS pbluara u 6JIOKOB), y4aCTBOBATh B INIAHWPOBAHUN Y4E€OHOIO UCCIIEJOBaHMSI, COOUPATh YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIIEYs IPEATI0KEHHOMY IUIaHy, (UKCHUPOBAThH pPe3ybTaThl MOIYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEJTMUYMH B BUJIE
IPEeJIOKEHHBIX TaOHIL U TpadUKOB, 1€1aTh BBIBOABI 110 pe3yabTaTaM HCCIeI0BaHNS;

O MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UIECKUX BEIMYUH (TIJIOTHOCTh BEIIECTBA KUIKOCTH U TBEPIOTO TeJa, CHUiIa TPEHUS CKOJIbKEHUS,
JIaBJIEHWE BO3/1yXa, BHITAJKUBAIOIIAS CHJIA, ICUCTBYIONIAS HA MOTPYXKEHHOE B )KUJIKOCTH TEJI0, KOYPDHUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIIeys MPEAT0KEHHON MHCTPYKIIUU: TIPH BBITTOIIHEHUU U3MEPEHUN COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY U BBIUUCIISITH
3HAYEHHE UCKOMOW BEJIMYMHBI;

O co0Jro1aTh MpaBuiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BaHUEM;

O YKa3bIBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOLTHECS COCY/IbI,
GapoMeTp, pplvuar, MOABMKHBIA U HEMOIBUKHBIN OJIOK, HAKJIOHHAs! MIJIOCKOCTB;



0 XapaKTepHU30BaTh IPUHINIIBI ICHCTBUS H3YUYCHHBIX MPHOOPOB M TEXHUUECKUX YCTPOMCTB C OIOPOH HA MX OMUCAHUS (B TOM YHCIIE:
HOIIUITHUKY, YCTPOHCTBO BOJIONIPOBO/IA, THAPABIMYECKHIA MTPECC, MAHOMETP, BBICOTOMED, MTOPIIHEBOM HACOC, APEOMETP), UCHIOIB3Ysl 3HAHUS O
CBOMCTBaX ()M3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

O MPUBOANUTE IPUMEPHI (HAXOIUTHh HHPOPMALIUIO O TPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BaHMS (PU3UYECKUX 3HAHUN B TIOBCEAHEBHOM KU3HH
Ui o0ecrieyeHns: 6e30MaCHOCTH P OOpALeHUHU C MPHOOpaMH U TEXHHUECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/10POBbS U COOJIIOJICHHSI HOPM
HKOJIOTMUYECKOTO MOBEIEHUS B OKPYKaIOLLEH CpelE;

O OCYHICCTBJIATH OT60p HCTOYHHUKOB I/IH(bOpMaIII/II/I B I/IHTepHeTe B COOTBCTCTBHHU C 3aJJaHHBIM ITOUCKOBBIM 3aIIPpOCOM, HAa OCHOBC UMCIOIIUXCA
3HAHUH 1 HyTeM CpaBHCHHA pa3JIMIHbIX HCTOUYHHWKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpas sABJIACTCA HpOTHBOpeqHBOﬁ WM MOKET OBITh
HEJIOCTOBEPHOM;

0 WCTIOJIH30BATh TP BBHITIOJHEHUU YYEOHBIX 3aJaHH HAYYHO--TIOMYIISIPHYIO JIUTEPATYPY GU3NIECKOTO COACPIKaHMs, CIPAaBOYHBIE MaTePHAIBI,
pecypcsl cetrt UHTepHET, BiIaeTh MpUEMaMi KOHCIIEKTHPOBAHUS TEKCTa, PeoOpa3oBaHus HH(OPMAIIMK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

0 co3JlaBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHbIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 MCTOYHUKOB HH(pOpMAIMK (PU3NIECKOTO CO/IEPIKAHUS,
B TOM YHCJIe TyOIMYHO JIeNaTh KpaTKUE COOOIEHNUs O pe3ysbTaTaxX MPOEKTOB WM YY€OHBIX UCCIEAOBAHUN, IPU ITOM I'PaMOTHO MCIOJIb30BaTh
M3YYEHHBIN MOHATUITHBIN annapaT Kypca GU3HUKH, CONPOBOXKIATh BHICTYIIJIEHUE NTPE3EHTAIUEH;

[l IIPH BBIITOJTHCHUN y‘~I€6HI)IX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ pacnapeacissitb 0053aHHOCTHU B rpynmne B COOTBETCTBHUHU C IMOCTABJICHHBIMU 3a/ladyaMu,
CJICAUTH 3a BBIIIOJIHCHHUEM IIJIaHA HGﬁCTBI/Iﬁ, aJICKBATHO OILICHUBATH COOCTBEHHLIH BKJIaad B ACATCIIBHOCTD I'PYIIIbI, BEICTPAUBATh KOMMYHHUKATUBHOC
B3aI/IMOI[CI\/'ICTBI/Ie, YUUTBIBAsA MHCHUC OKPYXKAOIINX.

K koH1y 00ydenust B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxarbh c(hOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

0 HCIIOJIb30BATh MOHATHUA: Macca U pa3MePbI MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA,
KpUCTAIIIMYECKHE U aMop(HbIE TeJa, HACHIIIEHHBIA U HEHACHIIICHHBIH Map, BIaXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSIS SHEPTHUs, TETNIOBOU
JIBUTATEIb, DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi, JIEKTPUUECKOE MOJIe, TPOBOJHUKHU U AUAIEKTPUKH, TOCTOSTHHBIN AJIEKTPUYECKUAN TOK,
MarHuTHOE TI0JIE;

O pasnuyaTh sBJICHUS (TEIJIOBOE PaCIIMPEHUE U CKaTUe, TeIUlonepeaayda, TeMI0BOe pABHOBECHE, CMAUMBaHUE, KATMJUISIPHbIE SIBJICHUS,
ucrnapeHue, KOHIeH calusl, IIaBjieHne, KpucTauin3anus (0TBepeBaHue), KUIeHne, Teronepeaaya (TermaonpoBOHOCTb, KOHBEKIINS, U3TydeHuUE),
JJEKTpU3aLMs TeJ, B3aUMOJICHCTBHUE 3apsI0B, IEUCTBUS AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MarHUTOB, AeHCTBHE



MarHUTHOTI'O MOJIsI HA POBOAHUK C TOKOM, 3JIEKTPOMArHuTHast HHAYKIHS) [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

O pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UUYECKUX SBJICHUN B OKPYXKAIOIIEM MUPE, B TOM YuCie (pU3nUecKue ABJICHUS B IPUPO/IE:
IIOBEPXHOCTHOE HATSHKEHHUE U KAIIUJUIIPHBIE SBJIEHUS B IIPUPOJE, KPUCTAILIBI B IpUpoAE, n3inydeHue CoHia, 3aMep3aHue BOLOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, DJIEKTPUUYECKHUE SBICHHS B aTMOC(eEpe, SJEKTPUIECTBO KHUBBIX OPraHU3MOB, MArHUTHOE TI0JIE
3emun, Apeid moocoB, poiab MArHUTHOTO TOJIS [T KU3HHE HA 3eMiie, MOJIIPHOE CUSHUE, ITPU ATOM NEPEBOANTH IPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BEIICISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHHIH;

O OIMCHIBATh U3yUCHHBIE CBOMCTBA TeJ U (PM3NYECKHE SBICHUS, HCIIONB3Ysl (PU3MUECKUe BETMUMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPI U,
KOJINYECTBO TEIUIOTHI, yJI€/IbHas TEIJIOEMKOCTD BEIIECTBA, yE/IbHAs TEIJIOTa [LIaBJICHUs, yIelIbHas TeIIoTa 1apooOpa3oBaHus, yAeIbHas TEINIOTA
CTOpaHUs TOTUTUBA, KOA(PPHUIIMEHT MOJIE3HOTO JICHCTBUS TETJIOBOI MallIMHBI, OTHOCUTENIbHAS BIAYKHOCTH BO3/yXa, JJIEKTPUIECKHUNA 3apsil, CHia
TOKa, JIEKTPUUYECKOE HANPsHKEHUE, CONPOTUBIICHUE IPOBOIHUKA, YAEIbHOE COIPOTUBIICHHUE BEIIECTBA, pad0Ta U MOIHOCTh 3JIEKTPUYECKOT0 TOKa),
IpY ONMCAaHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €MHULIBI (PU3UYECKUX BETUYMH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUMHAMMU, CTPOUTH IPa(pUKH NU3y4EHHBIX 3aBUCUMOCTEH (hrU3NUECKUX
BEJIMYUH;

0 XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBJICHUS U MPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO--KHHETUYECKON TEOpUHU
CTPOEHUS BEILECTBA, IPUHIUII CYNEPIO3UIIH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiia, 3akoH OMa Juid yyacTKa LeMH, 3a-KOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs! SHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alHCHIBATh €T0 MaTEMAaTHYECKOE
BBIPA)KCHMUE;

O O0BSICHATH (PU3UUECKUE MPOLIECCHl M CBOICTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISBIISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 1—2 JIOTHYECKUX 1IaroB ¢ Oropoi Ha 1—2 U3y4eHHBIX CBOHCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

0 peuaTtb paCQéTHBIe 3aJa41 B 2-3 HeﬁCTBHH, HCIIOJIb3Y 3aKOHBI U q)OpMy.]'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I‘-ICCKI/IC BCJIIMYMHLBI. HA OCHOBC aHaJIn3a
yCJI0BUS 3aJa4H 3alIMChIBATH KPATKOC YCJIOBUC, BBIABIIAATE HEAOCTATOK AAHHBIX JJIS PCHICHUA 3a1a4H, BBIGI/IpaTL 3aKOHBbI U (I)OpMYJ'ILI, HCO6XOI[I/IMBIC
I e€ peuicHus, MPOBOANTH pvaéTm M CPAaBHUBATH NOJTYUCHHOC 3HAYCHUC (bPISI/I'—IGCKOﬁ BCJIIMYHUHBI C U3BCCTHBIMH JAHHBIMHU,

O pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOKHO PCHIUTL ITPU ITOMOIIN (1)I/ISI/II-ICCKI/IX MCTOHOB, UCIIOJIB3YA OITMCAHUC UCCIICAOBAaHNs, BBIACIATD
MMPOBEPACMOC IMMPCAIIOJIOKCHUC, OCHUBATH MPABUJIbHOCTDL IMMOPAJAKA IPOBCACHUSA UCCIICAOBAHMS, 1CIIaTh BLIBOABI;



O MIPOBOAUTH OMBITHI 10 HAOIIOEHUIO (PU3UUECKUX SBICHUM WU (PU3NYECKUX CBOMCTB Tell (KanWUISIpHBIC SIBJICHMUSI, 3aBUCUMOCTD J1aBJICHUS
BO3-yXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH IIPOLIECCA OCThIBAHUS M HarPEBAaHUS [IPU U3JIyYEHUHU OT LIBETA U3JTydaroueil (IIOTI0aonieil)
MOBEPXHOCTH, CKOPOCTh UCTIAPEHHUS BOJIbI OT TEMIIEPATyPhl JKUJIKOCTU U IJIOMIAIU €€ TOBEPXHOCTH, SJIEKTPU3AIUs TEI U B3aUMOJICHCTBUE
AIEKTPUUECKUX 3aPsA0B, B3aUMOCHCTBUE TOCTOSIHHBIX MAarHUTOB, BU3YaJIM3allMsl MAaTHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, ICEUCTBUS
MarHUTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJIBUTATEIISI TOCTOSTHHOTO TOKA): (POPMYITHUPOBATH
IpoBepsieMble IPEION0KEHUS, COOUPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHUs, ONKCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBOJIBL;

0 BBIIOJHATD MIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIAXKHOCTU BO31yXa, CUJIbl TOKA, HAIPSIKCHUSA C UCITIOJIb30BAHUEM
AHaJIOT'OBBIX HpI/I60pOB U JaTYUKOB (I)I/I?»I/I‘ICCKI/IX BCJIMYUH, CPABHUBATDH PE3YJIbTATHI I/ISMepeHI/Iﬁ C y‘IéTOM 3a,[[aHHOfI a0COJIFOTHOM IOTPCIIHOCTH;

0 MIPOBOJIUTH UCCIICOBAaHUE 3aBHCUMOCTH OJHON (PM3UYECKON BETMYUHBI OT IPYTOH ¢ NCIIOIH30BAHUEM MPSIMBIX U3MEPEHUH (3aBHCUMOCTh
COIPOTHUBIICHHUS IIPOBOJIHMKA OT €r0 JJIMHBI, IIIOIIAIN ITONIEPEYHOI0 CEYEHUS U yJEIbHOTO COIPOTUBIICHUS BEIIECTBA IPOBOJIHMKA, CUIIBI TOKA,
UYILEro Yyepe3 MPOBOIHUK, OT HAMPSDKEHUS Ha IPOBOJHMKE, UCCIIEI0BAaHHUE IIOCIIE0BATEIBHOIO U apajlIeIbHOT0 COETUHEHNUN IPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEysl IPeI0KEHHOMY IIJIaHy, (PUKCUPOBATh pPe3ybTaThl
HOJY4EHHOM 3aBUCUMOCTH B BUJIE TaOJIUI] U I'paMKOB, JAeJIaTh BHIBOJBI IO pe3yJIbTaTaM UCCIIEI0BaHMS;

0 MMPpOBOAUTH KOCBCHHBIC U3MEPCHUA (I)I/ISI/ILIGCKI/IX BCIIMYHH (yﬂeanaﬂ TEINIOEMKOCTh BCIIECTBA, COIPOTUBJICHUC ITPOBOAHUKA, pa60Ta n
MOITHOCTB 3JICKTPUYICCKOT' O TOKa)Z IIaHUPOBATb U3MEPCHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA npennomeHHoﬁ HHCTPYKIUU, U
BBIYUCIIATH 3BHAYCHHUEC BCIIMYHHBI,

O co0Jr01aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;

O XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB ¢ OMOPON Ha UX OMHMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, ITapoBasi TypOMHA, aMIEPMETP, BOIBTMETP, CUETUMK JIEKTPUUECKOIN SHEPTUH, JIEKTPOOCBETUTENbHbIE TPUOOPHI,
HarpeBaTesbHbIE AIEKTPONPUOOPHI (IPUMEPHI), HIEKTPHUUECKUE MTPETOXPAHUTEIH, FTTEKTPOMATrHUT, 3JIEKTPOIBUTATENb TOCTOSHHOTO TOKA),
UCTIONIB3YS 3HAHMSI O CBOMCTBAX (PM3UUECKUX SBJICHUNA U HEOOXO UMbl (hU3NUYecKre 3aKOHOMEPHOCTH;

0 pacno3HaBaThb MPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa " U3MCPHUTCIIbHBIC HpI/I60pLI 1o CXeMaM 1 CXCMATUYHBIM PUCYHKaM ()KHHKOCTHLIﬁ
TCPMOMCETP, TCPMOC, ICUXPOMETP, TUT'POMETP, ABUT'ATCIIb BHYTPCHHETO CTOpAaHUA, 3JICKTPOCKOII, pCOCTaT), COCTABJIAIThL CXEMBI JJICKTPUICCKUX
LIEIIEH ¢ MOCIeI0BaTEIbHBIM 1 napaJisiICJIbHBIM COCAUHCHUEM 3JIEMCHTOB, pa3jinvdas yCJIOBHBIC 0003HaYEHHS DJIIEMCHTOB SJICKTPHUICCKUX HCHCﬁ;



O MPUBOJIUTEH IPUMEPHI (HAXOAUTh HH(OPMALIMIO O IPUMEPaX ) IPaKTHUECKOTO UCIOIb30BaHUs (U3UUECKUX 3HAHUHN B MOBCEIHEBHOM KU3HU
JUIs1 o0ecriedeHns: 6e30MaCHOCTH MpHU 00PALICHUHU C TPHUOOpAMH U TEXHHUECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3I0POBbS U COOJIIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEIEHUS B OKPY’KaIOLLEH CpelE;

O OCYIIECTBIATH MOUCK HH(OpMAIK (HU3NIECKOTO coepkaHus B IHTEpHETe, Ha OCHOBE MMEIOIIUXCS 3HAHUH U MYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIJICIATH HH(OPMAIIHIO, KOTOPAS SBISETCS IPOTUBOPEYHBOM HITH MOXKET OBITh HEIOCTOBEPHOI;

0 HCIOJIb30BATh MPH BBHIOIHEHUU YUEOHBIX 3aJaHUH HAyYHO--IIOMYJIAPHYIO JIUTEPATypy (PU3NYECKOTr0 COAEPIKaHUs, CIIPABOYHbIE MaTepHAaIbI,
pecypcsl cetr UHTepHET, BiIaaeTh MpHEMaMHi KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OAHOH 3HAKOBOW CUCTEMBI B APYTYIO;

0 co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOILEeHHs, 000011ast HH(POPMALHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO
COJIepKaHuUs, B TOM YHCIIe ITyOJIMYHO MPEACTABIATh PE3yIbTAaThl IPOSKTHON MIIM MCCIIEI0BATENIBCKOMN 1€ TEIbHOCTH, IPU TOM IPaMOTHO
UCTIOJIb30BaTh M3yYCHHBI MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXK/IATH BBICTYIUICHUE MTPE3EHTALINEH;

[l IIpX BBIIIOJIHCHUH y‘le6HBIX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ Q)HBI/I‘IGCKI/IX IMponeCCOB PaACIIpCaACIIATh 0053aHHOCTH B T'pymIe B COOTBETCTBUU C
INOCTAaBJICHHBIMU 3aJa4aMi, CJIICOAUTD 34 BBITTIOJTHCHHUEM IIJIaHA ,ZLCP’ICTBI/Iﬁ " KOPPEKTHUPOBATH €0, aICKBATHO OLCHHUBATDH COOCTBEHHBIH BKJIaJ B
ACATCIIBHOCTD I'PYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOC B3aHMOI[€fICTBH€, MPOABJIAA TOTOBHOCTD pa3pCuiaTb KOH(i)J'II/IKTBI.

K koHI1y 00yueHus B 9 kiacce npeMeTHbIE pe3yabTaThl Ha 6a30BOM YpOBHE JJOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y 00YUAIOLINXCS YMEHHIMA:

0 HUCIIOJb30BaTh IMMOHATHA: CUCTEMA OTC‘{éTa, MaTCepHruajibHadA TOYKA, TPACKTOPUS, OTHOCUTCIIbHOCTh MCXaAHUYCCKOT'O ABUKCHU, ,Z[e(i)OpMaLII/I}I
(ynpyra;l, HJIaCTI/I"IeCKaH), TPCHUC, HCHTPOCTPEMHUTCIIBHOC YCKOPCHHNE, HCBECOMOCTD U IICPCTPY3KU, LICHTP TAKCCTH, a0COIIOTHO TBép,[[OC TCIO,
HOCHTP TAKCCTH TBép,Z[OFO TCJ1a, paBHOBCCUC, MCXAHUYCCKUC KoJIeOaHHS U BOJIHBI, 3BYK, I/IH(l)pa3By1( U YJIbTPAa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
KajJa 3JJEKTPOMarHuTHBIX BOJIH, CBET, 6J'II/I30p}IKOCTI) " JAJIBHO30PKOCTD, CIICKTPBI UCITYCKAHHA U ITOTJIOIICHMA, anb(ba-, Oera- u ramMmma-usjydycHus,
H30TOIIbI, AACpHAasA DOHCPIrCTHKA,

O pa3nuyath siBJIeHUs (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE ABIKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHUE,
cBOOOJHOE MaJIeHHE TeJl, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBI)KEHUE, KOJIEOATEIbHOE TBUKEHUE
(3aTyxaromue 1 BbIHYX/I€HHbIE KOJIeOaHUs), pe30HAHC, BOJTHOBOE JBM)KEHUE, OTPaKeHUE 3BYKa, IPSIMOIMHEHHOE paclpOCTpaHEeHUE, OTPAKEHUE U
IIPEJIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKeHUE OeJI0ro CBeTa B CIIEKTP U CIIOKEHHE CIIEKTPAIbHBIX [[BETOB, TUCIIEPCUS
CBETa, €CTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOr0 CIIEKTPa U3JIy4eHHMsI) IO ONMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;



O pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PM3MUECKUX SIBJICHUN B OKpYXKarolleM Mupe (B ToM ymciie (pu3nuecKkue BJICHUS B IPUPO/IE:
NPWIMBGI U OTJIMBBI, BIKEHUE T1aHeT COMHEUHON CUCTEMBbI, PEAKTUBHOE JIBHXKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB )KUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHUUECKUE BOJIHBI, I[yHAMH, 9X0, [IBETa T€J, ONTUYECKUE SBICHUS B IPUPOJIE, OMOJIOTHUECKOE ACHCTBUE BUIUMOTO,
yIAbTPa(UOIETOBOTO U PEHTTEHOBCKOTO U3TY4YEHUH, €CTECTBEHHBIN paMOaKTHBHBIN (POH, KOCMHUECKHUE JTY4H, PAJHOAKTUBHOE H3ITydeHUE
IPUPOHBIX MUHEPAJIOB, JEICTBUE PaAMOAKTUBHBIX U3JIyYEHUN HAa OPraHU3M YEJIOBEKA), IPH 3TOM IEPEBOINUTD IPAKTUUECKYIO 33/1a4y B yUEOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3NYECKUX SBIICHUM;

0 OIMCHIBATh U3yUEHHBIC CBOMCTBA Te U (DU3NUECKHE SIBIICHUS, UCIIONB3Yys (PH3NUIECKIE BETUIHHBI (CPEIHSSI © MTHOBEHHAsI CKOPOCTh Tella
IIPY HEPABHOMEPHOM JBUKECHUU, YCKOPEHUE, IIEPEMEILICHUE, IIYTh, YIII0Basi CKOPOCTh, CUJIa TPEHUSI, CUJIA YIIPYTOCTH, CUJIA TAKECTHU, YCKOPEHUE
CBOOOJHOrO MaICHUS, BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHH4ecKas paboTa U MOIIHOCTh, OTEHIMAIbHAS YHEPTHs TeJa, IOAHITOTO HaJl
ITIOBEPXHOCTHIO 36MJIM, IOTEHUMAJIbHAS YHEPTUSA CKATON IIPYKUHBIL, KHHETUYECKAsl SJHEPTUsl, [IOJIHASI MEXAaHUUYECKasl SHEPIUs, IEPUOJ U 4acTOTA
Kosie0aHu, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTeb MPEJIOMIICHUS CPEebl), IPH OMMCAHUH MPABUIHHO
TPAKTOBATh (PU3UUECKHI CMBICT UCIOIb3YEMbIX BEIMYMH, 0003HAYCHUS U SUHUIIBI (PU3MUECKUX BETUYHH, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE
TaHHYIO (PU3UYECKYIO BETUYHHY C JPYTHMH BEITUYHHAMHU, CTPOUTH IPa(GHKU M3y4EeHHBIX 3aBUCUMOCTEH (DM3HUSCKUX BEIIMUYMH;

O XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SABJICHUS U MPOLIECCH, UCIIOb3YsI 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS,
IPUHIINI CYTIEPIO3UIINH CUJI, TPUHIUI OTHOCUTENBHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3AKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOT0 M MaCCOBOTO YUCEII IIPH SIIEPHBIX PEaKLUsIX, IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €T0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

O OOBACHATH (PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalluil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsSCHEHUE U3 2—3 JOTMYECKUX IIaroB ¢ ONOpPOoi Ha 2—3 U3yUYEHHBIX CBOMCTBA (PU3HUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

O pemarh pacu€THbIe 3a7auu (OTHUparonIecst Ha CUCTEMY U3 2—3 ypaBHEHMI ), HCIOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIM-YUHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJjaui 3alliChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEIOCTAIOIINE WIH N30BITOYHBIE TaHHbIE, BHIOUPATh
3aKOHBI M POPMYJIbl, HEOOXOAUMBIE JJISl PELIECHUS, TPOBOIUTH PACUEThI U OLICHUBATh PEATUCTUYHOCTh MOTYYEHHOT'O 3HAYEHUS (PU3NYECKOM
BEJIMYUHBI,

O pacro3HaBarh Mpo0JIeMbl, KOTOPBIE MOXKHO PEIIUTH IPH MOMOITH (PU3NISCKUX METOJIOB, HCIIONIB3Ysl OITMCAHKME HCCIICIOBAHUS, BBIJCIATh
IPOBEPSAEMOE TIPEIOJIOKEHHE, OLIEHUBATh IPABHIILHOCTD ITOPSIKA MTPOBECHUS MCCIIEA0BaHNS, JIeJaTh BBIBOBI, HHTEPIPETUPOBATH PE3YIbTaThI
HAOJIIOIEHUH U OMBITOB;



0 IIPOBOJIUTH OIBITHI IO HAOIIOAECHUIO (PU3NYECKUX SIBICHUHN MM (PU3NYECKUX CBOIMCTB Tell (M3yd4eHue BTOpOro 3akoHa HproToHa, 3aKkoHa
COXpaHEHHsI SHEPIUH, 3aBUCUMOCTb NEPH0/Ia KoJeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aAMIUTUTY/bI MaJIbIX KOJI€OaHMA, TPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, Pa3JIOKEeHHUE OEJI0r0 CBEeTa B CIIEKTP, U3YUYEHUE CBOMCTB N300pakeHUs B
IUIOCKOM 3€pKaJie ¥ CBOMCTB M300paskeHHsI IpeIMeTa B COOMparoIieil JInH3e, HA0II0ICHHE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3JIYUCHHS):
CaMOCTOSITENIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHMsI, OMMCHIBATH X0 OIBITA U €T0 PE3Y/IbTaThl, POPMYIUPOBATH
BBIBO/IBI;

O MIPOBOMTH IPU HEOOXOJAUMOCTH CEPHIO TIPSIMBIX U3MEPEHUH, ONIPEIeIIsis CPEIHES 3HAYCHIE U3MEPSIEMOU BETMUNHBI ((DOKYCHOE PACCTOSIHHE
cobuparoIeii TUH3bI), 000CHOBBIBAThH BHIOOD CIIOC00a M3MepeHus (M3MEPUTEIBLHOTO TPUO0opa);

0 IIPOBOAMTDH UCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3HUECKUX BEJIMYMH C UCIOJIb30BaHUEM MPSMbIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHU
IIPY PAaBHOYCKOPEHHOM JIBHKEHHUHU 0€3 HauaIbHON CKOPOCTH, TIepro/Ia KoJeOaHHi MaTeMaTHUYECKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yTJjia
OTpakKeHMsI CBETa OT yrJjia MaJeHus U yria MpeloMJIeHHs OT yIiia NaJeHus): IUIIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSATEILHO COOMPATh YCTAHOBKY,
¢buKcUpOBaTh PE3yAbTAThI MOTYUYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEIMYMH B BHJIE TAOIUI] U rpauKOB, JeN1aTh BBIBOBI IO pe3yjIbTaTaM
UCCIIEI0BAHNS;

0 IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETMUUH (CPEeIHSS CKOPOCTh U YCKOPEHHUE Tela IPU PaBHOYCKOPEHHOM JIBUKEHHUH,
yCKOpeHue CBOOOIHOTO Ma/ieHus, )KECTKOCTh MPYKUHBI, KO3()(PUIIMEHT TpeHUsI CKOJIbKEHUS, MEXaHn4ecKasi padoTa 1 MOIIHOCTh, YaCTOTa U ePHO/]
KoJie0aHUI MaTeMaTUYeCKOro U MPYKMHHOTO MasiTHUKOB, ONTUYECKas CUJIa COOMparoIel JINH3bI, paJOaKTUBHBIN ()OH): IUTAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIEAYs MPEATI0KEHHON NHCTPYKLIMHU, BEIYUCIIATH 3HAUEHUE BEIIMYUHBI U
AQHAJIM3UPOBATH ITOJIYYEHHBIE PE3YNIBTATHI C YUETOM 3a/IaHHOM ITOTPENTHOCTH H3MEPEHU;

O co0JIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

0 pa3jindaTb OCHOBHLIC IPHU3HAKHU U3YYCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJEJeH: MaTcpHraJibHad TOYKa, a0COJIFOTHO TBépJIOC TCII0, TOYEUHBINA HCTOUYHHUK
CBC€Ta, JIYy4, TOHKasd JIMH3a, IJIaHETapHad MOJCJIb aTOMa, HYKJIOHHAas MOJCJIb aTOMHOTO SA/1pa,

O XapaKTepU30BaTh MPUHITUIIBI JCHCTBHS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HA WX OMUCAHUs (B TOM YHCIIE:
CIIUIOMETP, AATYUKHU TOJIOKEHHUSI, PACCTOSIHHSI H YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (hoToamnmapar, ONTUYECKHUE CBETOBO/BI,
CIIEKTPOCKOII, J03U-METp, Kamepa BuiibcoHa), MCTIONIBb3ysl 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBJICHUI M HEOOXOIMMbIE (PU3UIECKUE
3aKOHOMEPHOCTH;



0 HCIOJIb30BATh CXEMBbl U CXEMATUYHbIE PUCYHKH U3YYE€HHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIbHBIX IPHOOPOB U TEXHOJOTHUECKUX
IPOIIECCOB MPH PEIICHUH y4eOHO--TIPAaKTUIECKUX 3a/1a4, ONITUYECKUE CXEMBI JJIS IIOCTPOCHUS H300paKEHUH B IIIOCKOM 3epKajie U coOuparoeit

JIMH3E;

O MPUBOANUTE PUMEPHI (HAXOIUTHh HHPOPMALIKIO O MIPUMEPAX ) MPAKTHYECKOTO UCTIONB30BaHUS (PM3MUECKUX 3HAHUH B TOBCEIHEBHOMN KU3HU
Ui o0ecriedeHns: 6e30MaCHOCTH MpH 00pALICHUHU C TPHUOOpaAMH U TEXHHUECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3J0POBbS U COOJIIOACHUS HOPM

IKOJIOTUYECKOTO TIOBE/ICHHSI B OKPY)KAIOIICH Ccpee;

0 OCYIIECTBIISTH MOUCK HH(opMaIiu Gpu3ndeckoro coaepkanusi B IHTEpHETe, CaMOCTOATENBHO (hOpMyTHpYsI TOMCKOBBIH 3a1poc, HAXOIUTh
IyTH ONpPECTCHHs JOCTOBEPHOCTH MOyYSeHHOH HH(OpMAIK HAa OCHOBE MMEIOINXCS 3HAHUI U IOTIOJIHUTENbHBIX HCTOYHUKOB;

0 UCIOJIb30BaTh MPH BBHIIOIHEHUU YU€OHBIX 3aJaHUH HAyYHO--IIOMYJIAPHYIO JIUTEPATypy GU3NUECKOTO COAEPKaHMs, CIPAaBOUHbIE MaTepPHAIbI,
pecypcsl cetrt UHTepHET, BiIaaeTh MpHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OAHON 3HAKOBOW CUCTEMBI B APYTYIO;

O co3JlaBaTb COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(POPMALIUU U3 HECKOIBKHX UCTOUHUKOB (PU3MUECKOTO
coJiepKaHus, ITYyOJIUYHO MPEICTABIATh PE3yIbTaThl IPOEKTHON WIIM MCCIIEI0BATENbCKOM I€ATEIbHOCTH, IPH TOM I'PAMOTHO UCIOJIb30BaTh
M3YYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena (pU3uKy U COIPOBOXK/IATh BBICTYIUIEHHE MTpe3eHTalel ¢ y4ETOM 0COOEHHOCTEN ayAUTOpUH

CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaumeHnoBanue pa3aenoB v TeM IpOrpaMMBbI KonnuecTBo yacos OnexTpoHHbIe (LIUPPOBLIE)
/T o0pazoBaTeNbHBIE PECYPCHI
Bcero | KontponbHbie [IpakTnueckue
paboThl paboThI
Pa3zpnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpa
1.1 | ®usuka - HayKa O IpUpoJie 2 bubnnorexa [HOK
https://m.edsoo.ru/7f416194
1.2 | ®usnyeckue BEIUYHHBI 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHAYYHBII METOJ TO3HAHUS 2 1 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHauyajibHbIe CBeJleHHS 0 CTPOCHUM BelllecTBa
2.1 | Crpoenue BemiecTsa 1 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
2.2 | JIBwKeHHEe U B3aUMOJICHCTBUE YaCTHII 2 1 bubmuorexa [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 | ArperaTHble COCTOSTHUS BEUIECTBA 2 bubnnorexa [HOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 | MexaHH4YeCKOE IBMKEHHE 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

3.2 | Muepuus, macca, MIOTHOCTh 4 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

3.3 | Cuna. Bunsl cun 14 2 bubnmoreka [JOK
https://m.edsoo.ru/7f416194

Uroro no pazgeny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB

4.1 | Hasnenue. Ilepenaua naBnenus TBEPABIMU 3 bubnnorexa [HOK

TeJaMU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194

4.2 | JlaBneHue )KUIKOCTH 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

4.3 | ATmocdepHoe naBiaeHue 6 bubnnoreka [JOK
https://m.edsoo.ru/7f416194

4.4 | [leiicTBHe )UAKOCTU U Ta3a Ha OTpykEHHOE | 7 3 bubmuorexa [JOK

B HHUX TEJIO https://m.edsoo.ru/7f416194

Hroro no paszuneny 21

Pa3nes 5. PaGoTra 1 MOIIHOCTDH. JHEpPrus

5.1 | Pabora 1 MOIIHOCTh 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

5.2 | [IpocTble MEXaHU3MBI 5 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

5.3 | MexaHu4eckasi SHEPTHS 4 1 bubnuotexa [JOK
https://m.edsoo.ru/7f416194

Wroro no pazueny 12

PeszepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KJIACC

Ne | HaumenoBaHue pa3zenoB U TeEM NIPOTPaMMBbl

KonnuectBo yacoB

OnexTpoHHbIe (1IU(POBHIC)

n/m Bcero KonTposibHbie [IpakTrueckue 00pasoBaTebHBIC PECYPCHI
paboThI paboThI
Pa3nes 1. TenJioBble siBJIeHUsI
1.1 | CrpoeHue u CBOMCTBA BEIIECTBA 7 but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 | TertoBbie IpoLIECCHI 21 1 5 bu6nunorexa [IOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 | Dnektpudeckue 3apsbl. 3apsHKEHHBIC Tela 7 1 bubnmnoreka [HOK
1 MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 | IToCTOSIHHBIN JEKTPUICCKUN TOK 20 1 7 bubnmnoreka [HOK
https://m.edsoo.ru/7f4181ce
2.3 | MarauTHbI€ SIBJICHUS 6 1 15 bu6anoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 | DAIeKTpOMarHUTHAs WHIYKIUSI 4 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

[TPOTPAMME




9 KIIACC

Ne | HammeHoBaHue pa3iesioB U TEM IPOrpaMMBbl KosmmuectBo yacos DOnexTpoHHbIE (ITUPPOBEIC)

n/ Bcero KonTpoJibHbIe [IpakTnueckue o0Opa3oBaTeNibHbIE PECYPChHI

1| paboThl paboThI

Pa3nen 1. Mexanuveckue siBJIeHUs

1.1 | Mexanuueckoe IBHKEHUE U CIIOCOOKI €ro 10 1 bubnunoreka LIOK

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

1.2 | B3aumopeiicTBue Tel 20 1 3 bu6nunoreka [IOK
https://m.edsoo.ru/7f41a4a6

1.3 | 3akoHBI COXpaHEHUS 10 3 bubnmnoreka [HOK
https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 40

Pa3nes 2. Mexannueckue KoJie0aHUsI M BOJIHBI

2.1 | MexaHnnueckue KoJieOaHus 7 3 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6

2.2 | MexaHnudeckue BOJHBI. 3BYK 8 1 3 bu6muoreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3nes 3. DjieKTpOMarHuTHoOE NoJie U 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 | DAEKTPOMarHUTHOE MMOJI€ U AIEKTPOMArHuT- | 6 2 bubnuotexa [JOK

HBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
6

Pa3nes 4. CBeToBbI€ SABJICHHUS

4.1 | 3akoHBI pacIpOCTPAHEHHUS CBETA 6 2 bu6muoreka [JOK
https://m.edsoo.ru/7f41ad4a6

4.2 | JIuH3bl U ONITHYECKUE PHOOPHI 6 3 bubmuoreka [IOK
https://m.edsoo.ru/7f41ad4a6

4.3 | Pa3noxxenue 0esoro cBera B CIEKTP 3 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 15

Pa3nen S. KBanTOoBBIC SIBJICHUA

5.1 | Ucnyckanue u mornomenue ceera atomom | 4 |1 | [Bu6muoreka IIOK




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

5.2 | Ctpoenue aTOMHOTO si7pa 6 1 [bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6

5.3 | SAAnepHbie peakuu 7 1 [bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

6.1 | [ToBTopenue n 0000IIEHUE CONEPIKAHHS 9 2

Kypca ¢usnku 3a 7-9 kinacc
Wroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB 10 102 27

[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
Nen/m | Tema ypoka KosmyecTBo yacoB Jara uzyuenus | DneKTpoHHBIE U (PPOBEIE
Bcero | Kontponbubie | [Ipaktuueckue o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

1 dusnka — HayKa O MPUPO/IC. bubnuotexa [JOK
SIBNICHUS IPUPOIBI https://m.edsoo.ru/ff09f72a

2 duznYecKue SIBICHHS bubnuorexa [JOK

https://m.edsoo.ru/ff09f72a

3 dusnyeckue BeINIUHBI U UX bubmuorexa [JOK
U3MEpCHUE https://m.edsoo.ru/ff09f72a

4 VYpok-uccnenosanue "M3mepenue 1 bubnuorexa [IOK
TEMIIEPATYPhI IPH TOMOIIIH https://m.edsoo.ru/ff09f72a
KHUJIKOCTHOTO TEPMOMETPA U JATYHKA
TEMIEpaTyphl"”

5 MeTo/1bl Hay4HOTO TO3HAHUS. bu6anoreka IIOK
Omnucanne GpuU3NIECKUX SBICHUM C https://m.edsoo.ru/ff09f72a
IIOMOIIBIO MOJIEIIEN

6 VYpok-uccnenosanue "lIposepka 1 bubmuoreka [JOK
THITOTE3bI: JATBHOCTH MOJIETA MIApHKa, https://m.edsoo.ru/ff09f72a
MYLIIEHHOTO TOPU30HTAIBHO, TEM
OoJpliie, 4eM 0oJIbIlle BHICOTA ITyCcKa"

7 Crpoenue BemiectBa. ONbITHI, bubnmnoreka [JOK
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE https://m.edsoo.ru/ff09f72a
BEIIECTBA

8 JIBI>KeHME YaCTHIT BEIISCTBA but6mmoreka [IOK

https://m.edsoo.ru/ff09fe0a

9 Ypoxk-uccienoBanue «OMnbITH IO 1 bubnuotexa [JOK
HaOJIIOACHUIO TETJIOBOTO PaCIIUPEHUs https://m.edsoo.ru/ff0a0378
ra3oB»

10 ArperatHble COCTOSIHHS BEIIECTBA bubnmoreka [JOK

https://m.edsoo.ru/ff0a0378




11

OCOOEHHOCTH arperaTHbIX COCTOSIHUA
Bozbl. O000IIEHNE 110 pa3ieny
«[lepBOHAYaIbHBIC CBEJCHUS O
CTPOCHHUU BEIIECTBA»

12 MexaHn4ecKoe IBIKEHIE. but6mmoreka [IOK
PaBHOMepHOE 1 HEPaBHOMEPHOE https://m.edsoo.ru/ff0a0378
JIBYDKECHUE

13 Cxopocts. Equnuiisr ckopoctu bubnuoreka [IOK

https://m.edsoo.ru/ff0a0378

14 Pacuer nyt 1 BpeMeHM IBUKEHUSA bubnmnorexka HOK

https://m.edsoo.ru/ff0a05c6

15 Nuepuunsa. Macca — Mepa HHEPTHOCTH bubnmnorexka HOK
Te https://m.edsoo.ru/ff0a0c10

16 IInorHoCTE BemecTBa. Pacuer macchl bubmnorexa IJOK
1 00beMa Tejia Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a079c

17 JIaGopartopHas pabota «Omnpenenenne bu6muoreka [JOK
TUIOTHOCTH TBEPAOTO TEIay https://m.edsoo.ru/ff0a0ae4

18 Pemenne 3agay mo Teme "I110THOCTD bu6nunorexa [IOK
BeriecTna' https://m.edsoo.ru/ff0a0fee

19 Cuna xak XxapakTepuCTHKa bu6muoreka [JOK
B3auMo ieiicTBus Teir. Cua https://m.edsoo.ru/ff0a0378
ynpyroctu. 3akoH ['yka

20 JlaboparopHast pabora «/3yuenue bubmmoreka [JOK
3aBHCUMOCTH PACTSKEHHUS https://m.edsoo.ru/ff0al23c
(medopmaniun) py>KUHBI OT
MIPUIIOKEHHOMN CHITBD)

21 SBnenne Tarorenus. Cuna TSKECTH but6mmorekxa [IOK

https://m.edsoo.ru/ff0a0378

22 CBsi3b MEX]ly CUJION TSKECTU U bu6muoreka [JOK
Maccoii Tena. Bec Tena. Perenue https://m.edsoo.ru/ff0al778
3ama4 no teme "Cuiia Tsxectu'

23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubmuorexa [JOK
Ou3HUECKUE XapaKTEPUCTHKH IJIAHET https://m.edsoo.ru/ff0a1502

24 Nzmepenne cuit. JluHamomeTp bubnuorexa [JOK




https://m.edsoo.ru/ff0al778

25 Bec Tena. HeBecomocth but6mmoreka [IOK

https://m.edsoo.ru/ff0al778

26 CrnosxeHue IByX CHJI, HallpaBJIEHHBIX [[BubmuoTexa [JOK
10 OJTHOM MPSIMOM. https://m.edsoo.ru/ff0al8cc
PaBHOelicTBYIOIIAS CHIT

27 Pemenue 3anay 1mo Teme bubmnoreka IIOK
"PaBHoieiicTBYOMIAst CHT" https://m.edsoo.ru/ff0al778

28 Cuiia TpeHus u e€ Bubl. TpeHue B bubnuorexa [IOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0al778

29 JlaboparopHas pabora «/3yuenue bubnmoreka [JOK
3aBHCUMOCTH CHJIBI TPCHHS https://m.edsoo.ru/ff0ala70
CKOJIB)KEHUS OT CUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIHXCS
ITOBEPXHOCTEN

30 Pemenwe 3a1a4 Ha onpesieieHne bu6mmoreka [JOK
PaBHOCHUCTBYIOIICH CHITBI https://m.edsoo.ru/ff0alb9c

31 Pemenue 3agay mo Temam: «Bec bubnmorexa LIOK
Tenay, «[ papudeckoe n300pakeHne https://m.edsoo.ru/ff0alcc8
cu, «Cuibl», «PaBHOIEHCTBYIOIIAS
CHID»

32 KonrtponbHas paborta no remam: bubmuoreka [IOK
«MexaHnudeckoe JBHKeHHEY, «Macca, https://m.edsoo.ru/ff0al778
IJIOTHOCTHY, «Bec Temay,

«['papuueckoe uzoOpakeHue cun,
«Cuib»

33 Hasnenue. CriocoObl yMEHbIICHUS U bubmuorexa [JOK
YBEJIMUYCHUS TABJICHHS https://m.edsoo.ru/ff0alde0

34 JlaBrieHue raza. 3aBUCUMOCTh bubmuorexa [{OK

JIaBJICHHS Ta3a OT 00bEMa,
TEMIIEPATyphl

https://m.edsoo.ru/ff09f72a




35 [Tepenava naBneHus TBEPIALIMHU but6mmoreka [IOK
TEJIAMH, XKHJIKOCTSIMH U Ta3aMu. 3aKOH https://m.edsoo.ru/ff0a3f82
[Tackains

36 JlaBlieHHE B KUJKOCTH U Ta3e, bubnuorexa [JOK
BBI3BAHHOE JEHCTBUEM CHIIBI TSKECTH https:/m.edsoo.ru/ff0a3a96

37 Pemenue 3amad mo treme «/laBienue B but6mmoreka [IOK
KHMJIKOCTH U rase. 3akoH [Tackais https://m.edsoo.ru/ff0a33fc

38 CooOmaromuecs cocyabl bu6nmorexa [IOK

https://m.edsoo.ru/ff0a3514

39 I'uapaBnuueckuii mpece

40 Manomertpsl. [TopineBoi bubnuoreka [{OK
JKUIKOCTHBIN HACOC https://m.edsoo.ru/ff0a3136

41 ATtMmocdepa 3eMIu 1 IPUIUHEI €€ bubnmnoreka HOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2718]]

42 Bec Bo3nyxa. ATmochepHoe aBieHne bu6muoreka [JOK

https://m.edsoo.ru/ff0a2b5a

43 W3mepenue atMochepHOro JaBiaeHuUs. bubmuoreka [JOK
Omneit Toppuyemn https://m.edsoo.ru/ff0a2b5a

44 3aBUCHUMOCTB aTMOC(HEpHOTO bubnmnoreka [JOK
JIaBJICHUS OT BBICOTHI HAJl YPOBHEM https://m.edsoo.ru/ff0a2b5a
Mops

45 Bapometp-anepous. Atmocdeproe bubnuoteka [JOK
JIABJICHHUE HA Pa3IIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2da8

46 Pemenue 3amay mo reme " but6mmorekxa [IOK
ATMoc(hepHoe TaBiieHne https://m.edsoo.ru/ff0a2fc4

47 JelicTBue ®KUIKOCTH U Ta3a HA bubnuotexa [JOK
MOTPYKEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a2fc4
ApxumenoBa cuiia

48 JlabopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK
BBITAJIKUBAIOIIEHN CHIIBL, https://m.edsoo.ru/ff0a3136
JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B )KHJIKOCTbY

49 JlabopaTopHas paboTa 1o Teme bubnuoreka [JOK




«ccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJIE OT 00bEMa MOrPyKEHHOM
B )KMJIKOCTb YaCTH TeJa»

https://m.edsoo.ru/ff0a3276

50 [TnaBaHue Ten bubnuorexa [JOK
https://m.edsoo.ru/ff0a3654
51 JIaboparopHast pabota 1 bubmmoreka [JOK
"KoHCTpyHpoOBaHHE apeoMeTpa HilH https://m.edsoo.ru/ff0a3136
KOHCTPYHPOBAHHE JIOAKH U
orpeJiesieHue e€ rpy30mno bEMHOCTH"
52 Pemenune 3aga4d no remam: «IInapanue bubmnoreka IIOK
cynoB. Bo3ayxormiaBanuey, https://m.edsoo.ru/ff0a3f82
«/laBiIeHHE TBEPABIX TEN, JKUJIKOCTEH
Y Ta30BY»
53 Kontponbnas paboTa mo teme bubnuoreka [{OK
«JlaBrieHue TBEPABIX TEJ, KUIKOCTEH https://m.edsoo.ru/ff0a3136
Y Ta30B)»
54 Mexanunueckast pabota bubmuoreka [JOK
https://m.edsoo.ru/ff0a3136
55 MommnrocTs. ETUHUIEI MOIIHOCTH bu6nuorexa [IOK
https://m.edsoo.ru/ff0a3136
56 Ypoxk-uccienoBanue "Pacuér 1 bubmmoreka [JOK
MOIIHOCTH, Pa3BHBAEMOH MPH https://m.edsoo.ru/ff0a478e
noabEME 1o JectHuue"
57 IIpocTeie MexaHu3MBl. Ppruar. bubmuoreka [IOK
PaBHOBecHe crit Ha pblyare https://m.edsoo.ru/ff0a478e
58 Pbruaru B TexHHKE, OBITY U IPUPOJIE. 0.5 bubmuoreka [IOK
Jlaboparophas padoTa https://m.edsoo.ru/ff0a478e
«HccnenoBanue ycIoBHil paBHOBECHS
peIyara»
59 Pemenne 3agau mo Teme «Y cIIOBUS bubnunorexa LIOK
PaBHOBECHSI pbIYaray https://m.edsoo.ru/ff0a48a6
60 KoaddutmenT monesnoro neicTpust 0.5 bubnmoreka [JOK

Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM

https://m.edsoo.ru/ff0a3136




IINIOCKOCTH»

61 Pemenue 3amaud mo reme "Pabora, 1 bubnunoreka LIOK
MomHOCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 MexaHuueckasi SHEprusl. 1 Bu6muoteka [JOK
Kunernueckas ¥ MoTeHIUAIBHAS https://m.edsoo.ru/ff0a4252
SHEPTUs
63 3aK0H COXpaHEHHUs MEXaHUYECKON 1 bubnuotexa [JOK
SHEPTUH https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT 110 TEME 1 1 bubnmnoreka [HOK
"DKCIIEPUMEHTAILHOE OIPE/ICIICHHUE https://m.edsoo.ru/ff0a3136
W3MCHCHHS KHHETHYECKOU U
MOTCHIIMATHLHOU YHEPTHH ITPU
CKaTBhIBAaHHUH TeJIa 110 HAKIIOHHOH
mockocty"
65 KontponbHas paboTa mo teme 1 bubnmnoreka [HOK
«PaboTa 1 MOIITHOCTH. DHEPTHSI» https://m.edsoo.ru/ff0a3136
66 PesepBHEIit ypok. Pabora ¢ Tekcramu | 1 bu6mmoreka [JOK
1o Teme "MexaHu4ecKkoe JIBIKeHHE" https://m.edsoo.ru/ff0adee6]]
67 Pesepsubiit ypok. Pabora ¢ Tekctamu | 1 bubnuotexa [JOK
o Teme "JlaBieHue TBEPABIX Tel, https://m.edsoo.ru/ff0a4ffe
SKUIKOCTEH U ra3oB"
68 PesepBHblil ypok. Pabora ¢ Tekctamu | 1 bubmuoreka [JOK
o Teme "Pabora. MomHOCTS. https://m.edsoo.ru/ff0a4ffe
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12
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8 KIIACC

Nen/m | Tema ypoka KosmyecTBo yacoB Jara uzyuenus | DnekTpoHHbIE U (PPOBEIE
Bcero | Konrponbusie | [Ipaktuueckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
1 OCHOBHBIE TIOJIOKEHHS MOJISKYJIsIpHO- | 1 bubnuotexa [JOK
KAHETUYECKOW TEOPUH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
TIOJITBEPIKICHHS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 bubnmnorexka HOK
https://m.edsoo.ru/ff0a4ffe
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubmnorexa IJOK
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
4 OOBsicHEHHE CBOMCTB TBEPIOTO, 1 bu6nuorexa [IOK
YKHJIKOTO M ra3000pa3HOr0 COCTOSHHI hps://m.edsoo.ru/ff0asffe]]
BEIIIECTBA HA OCHOBE IOJIOKEHUI
MOJICKYJISIPHO-KHHETHIECKOH TEOPHH
5 Kpucrannuueckue u amopgHsle Tena | 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0a5800]]
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubmuoreka [JOK
[ToBEepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaThue 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMnepatypsl co | 1 bubmuorexa [JOK
CKOPOCTBIO TEIJIOBOTO JIBUYKCHHS https://m.edsoo.ru/ff0a5c60
YJaCTHI]
9 Buytpennss sueprusi. Cioco6st 1 bu6muoreka [JOK
M3MEHEHMsI BHYTPEHHEH SHEepruu https://m.edsoo.ru/ff0a6412
10 Buns! Tenionepenaun 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0a65c0
11 VYpoxk-koHpepenuus "[Ipakrnyeckoe 1 1 bu6muotexa [JOK

HCITOJIb30BaHUE TEIIOBBIX CBOMCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX

https://m.edsoo.ru/ff0a6976




sHEprocoOepekeHus "

12 KomuuecTBo TemIoTel. Y nenbHas bubnunoreka LIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a7088

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnmoreka [JOK
Tern000MeH 1 TEIIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a6a98

14 JIaGoparopHas paboTa Bbu6mmoteka [JOK
"UccnenoBaHue SIBICHUAS https://m.edsoo.ru/ff0a6bb0
TEII000MEHa NPY CMEUTHBAHUN
XOJIOJTHOM Y Topsiueit BOAbI"

15 Pacuer koaudecTBa TEILIOTHI, bubmuoreka IIOK
HEOOXOAMMOrO IS HarpeBaHus Teja https://m.edsoo.ru/ff0a7b5a
Y BBIJICTISIEMOTO IM ITPH OXJIKICHUN

16 JlaboparopHas padota "Omnpenenenue bubnmnoreka [HOK
yIIeJIbHON TEIUIOEMKOCTH BeriecTna” https://m.edsoo.ru/ff0a71d?2

17 OHeprus TommBa. Y iejabHasi TeIioTa bubnmnoreka HOK
CrOpaHusi https://m.edsoo.ru/ff0a72fe

18 [1naBneHue u oTBEepAECBaHNE bubmuoreka [JOK
KPUCTAJUTMICCKUX TEN. Y IebHas https://m.edsoo.ru/ff0a740c
TEIUIOTA TUTABJICHHS

19 JIaGopartopHas pabota "Onpeznenenue bu6muoreka [JOK
yIEeIbHOM TEIUIOTHI TUIABJICHUS Jiba" https://m.edsoo.ru/ff0a786c¢]]

20 ITapooGpa3zoBaHue U KOHIECHCALMS. bubmuoreka [JOK
Vcnapenue https://m.edsoo.ru/ff0a7628

21 Kunenue. Y aenapHas Temiora bubnunorexa LIOK
napooOpa3oBaHus U KOHICHCAIHH. https://m.edsoo.ru/ff0a7c7c
3aBUCHMOCTB TEMITEPATYPhl KUITCHHSI
0T aTMOC(hEpPHOTO TaBICHUS

22 Brnaxxnocts Bo3nyxa. JlabopaTopHas bubmuoreka [IOK
pabota "OnpeneneHrue https://m.edsoo.ru/ff0a4ffe
OTHOCHTEJIbHOM BJIaKHOCTH BO3Tyxa"

23 Pemenwe 3a1a4 Ha onpesieieHne bubmunoreka [JOK
BJIAKHOCTH BO3yXa https://m.edsoo.ru/ff0a83f2

24 [TpuHIUTIBL pabOTHI TETIIIOBBIX bubmuotexa [JOK

neurateneit. [laposas TypOuna.

https://m.edsoo.ru/ff0a86ae




JlBuraresnab BHYTPEHHETO CrOpaHus

25 KIIJ] TeruioBOro nBUTATEIIS. bubnmoreka [JOK
TemnoBble IBUTATENN U 3AIUTA https://m.edsoo.ru/ff0a4ffe
OKpY>Karolleu CpeJibl

26 3aK0OH COXpaHEHUs U MPEBPAIICHHS bubnuotexa [JOK
SHEPTUH B TEIUIOBBIX IPOIIECcCcax https://m.edsoo.ru/ff0a87e4

27 [ToaroroBka K KOHTPOJILHOM paboTe bubnuotexa [JOK
o Teme "TerioBbIe SBICHUS. https://m.edsoo.ru/ff0a8a0a
V3MeHeHre arperaTHbIX COCTOSIHUN
BeniecTa”

28 KontponbHas paboTa mo teme bubnnorexa [JOK
"TemnoBbie sBieHus. Mi3MeHeHue https://m.edsoo.ru/ff0a8ef6
arperaTHhIX COCTOSIHUN BEIECTBAY

29 Dnexrpu3anus Tein. /[Ba poga bubnmoreka [JOK
DIIEKTPUUYCCKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc

30 VYpok-uccnenoBanue "IaeKTpU3aLMA bubmuoreka [IOK
TEJl MHIYKIUCH U TIPH https://m.edsoo.ru/ff0a95a4
CONPUKOCHOBEHUH"

31 B3aumozeiicTBre 3apsykeHHBIX TeJl. https://m.edsoo.ru/ff0a96b2
3axoH Kynona

32 DIEKTPUUECKOE TOJIE. bubmmoreka [JOK
HanpskeHHOCTB AJIEKTPHYECKOTO https://m.edsoo.ru/ff0acObal]]
noJ1st. [IpUHIUT Cyneprno3HIInH
AIIEKTPUYECKUX TTOJICH

33 Hocwurenu s5ekTprudeckux 3apsiioB. bubmmoreka [JOK
OnemeHTapHbii 3apsa. CtpoeHue https://m.edsoo.ru/ffOabea8
aToma

34 IIpOBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXpaHEHHs IISKTPUUECKOTO 3apsijia https://m.edsoo.ru/ff0ac74a

35 Pemenue 3ana4 Ha IpUMEHEHNE bubmuoreka [IOK
CBOMCTB JICKTPHUCCKHX 3apsiJIOB https://m.edsoo.ru/ff0aa738

36 DNEeKTPUYECKUM TOK, YCIIOBUS €TO bubnmoreka [JOK

CYILICCTBOBAHMA. Hcrounukn
QJICKTPHUYCCKOI'0 TOKA

https://m.edsoo.ru/ff0ac3d0




37 JIefcTBUS SJEKTPUIECKOTO TOKA but6mmoreka [IOK

https://m.edsoo.ru/ff0ab124

38 Ypok-uccnenosanue "Jleiictue 1 but6mmoreka [IOK
JIEKTPUUYECKOTO TMOJISl Ha IPOBOTHUKH https://m.edsoo.ru/ff0aa738
U TADJICKTPUKU"

39 DNEeKTPUYECKUM TOK B METaJLIaX, bubmmoreka [JOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas ernb U €€ COCTaBHbIS bubnuoreka [{OK
4acTu https://m.edsoo.ru/ff0a9838

41 Cuna Toka. JlaboparopHas pabota 0.5 Bbu6mmoteka [JOK
"H3mMepeHue U peryIupoBaHUe CUITBI https://m.edsoo.ru/ff0aa738
ToKa"

42 DIEeKTPUUYECKOE HaAIIPSKEHUE. 0.5 bubnnorexa [JOK
Bonbsr™etp. JlaboparopHas paboTa https://m.edsoo.ru/ff0a8bd6
"U3mepeHue u peryiupoBaHue
HanpspkeHus"

43 CornpoTHBiieHHE TPOBOTHUKA. bubnuoteka [JOK
VY 1epHOE CONPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738

44 JlabopaTtopHas paboTta "3aBUCUMOCTh 1 bubnuotexa [JOK
ANEKTPUIECKOTO COMPOTHBIICHHS https://m.edsoo.ru/ff0a9e14
MTPOBOIHHUKA OT €T0 JITTUHBI, TUTOIIA !

MONEPEYHOr0 CEYEHUsl U MaTepuana"

45 3aBHCUMOCTD CHIJIBI TOKA OT but6mmoreka [IOK
HanpspkeHus. 3akoH OMa Juis yyacTka https://m.edsoo.ru/ff0aad4a
eTH

46 JIaGoparopHas paboTa 1 bubmuoreka [IOK
"HccnenoBaHue 3aBUCUMOCTH CHITBI https://m.edsoo.ru/ff0ac86c
TOKa, WAYILEro Yepe3 pe3ucTop, oT
COIIPOTHBIICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE bu6muoreka [JOK
COCIMHEHUS IPOBOHUKOB https://m.edsoo.ru/ff0abd2c

48 JlabopaTtopHas padora "IIpoBepka 1 bubnuoreka [JOK

IIpaBUJIA CJIIOKEHUS HANIPSHKEHUN IIPU

https://m.edsoo.ru/ff0a4dffe




MOCJIEI0BATEILHOM COEIMHEHUH JABYX
pe3ucTopoB”

49 JlabopaTopHas padora "IIpoBepka bubnuotexa [JOK
NpaBUiia IS CHJIbI TOKA MTPU https://m.edsoo.ru/ff0ac86¢c
napauie;IbHOM COCTUHCHUN
pe3ucTopoB”

50 Pemenue 3a1au Ha mpuMeHeHHe but6mmoreka [IOK
3akoHa OMa Jutst pa3IMyHOrO https://m.edsoo.ru/ff0abd2c
COCJIMHEHUS IPOBOIHUKOB

51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO bubmuorexa [IOK
toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0aaa58

52 JlaboparopHast pabota "Omnpenernenue bubnmoreka [JOK
paboTHI ¥ MOLTHOCTH 3JIEKTPHUECKOTO https://m.edsoo.ru/ff0ab660
ToKa"

53 DneKTpuuecKre Henu U MOTPpeOUTenu bubnnorexa [JOK
AJIEKTPUUECKON YHEPTUHU B OBITY. https://m.edsoo.ru/ff0ab124
Kopotkoe 3aMbikanmne

54 [ToaroroBka Kk KOHTPOJIBHOM paboTe bubnmnoreka [JOK
1o TemMe "DIIEKTPHUECKUE 3apsIbl. https://m.edsoo.ru/ff0a4ffe
3apspKeHHBIC TeJla U UX
B3aumoencTBus. [locTostHHBIN
AIEKTPUICCKUN TOK"

55 Kontponbnas paboTa mo teme bubnuotexa [JOK
"DNeKTpUYECKHEe 3apsIbl. https://m.edsoo.ru/ff0ac74a
3apsKEeHHbIE Tela U UX
B3aumoencTBus. [locTostHHBIN
AJIEKTPUYECKUMN TOK"

56 ITocTossHHBIC MAarHUTEI, KX bubnunorexa LIOK
B3aMMO/ICHCTBHE https://m.edsoo.ru/ff0ac74a

57 VYpok-uccnenosanue "M3yuenne
MOJIEN MTOCTOSIHHBIX MarHUTOB"

58 MaruautHoe nojie. MarHuTHOE 1oJie bubmuorexa [{OK

3eMiId U €ro 3HaYeHue JUIs )KA3HU Ha
3emie

https://m.edsoo.ru/ff0acld2




59

[[OnbIT OpcTena. MaruutHoe nojue
3IEKTPUUYECKOTO ToKka MaruuTHoe
110JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe]

60 [IpuMeHeHue >EKTPOMarHiuToB B 0.5 bubmmoreka [JOK
texHuke. JlaboparopHas pabora https://m.edsoo.ru/ff0acdc6
"N3yueHue nericTBUSI MArHUTHOTO
T10JIs1 HA IPOBOJHUK C TOKOM"

61 DNEeKTPOABUTATEIb TIOCTOSIHHOTO bubnuoreka [IOK
Toka. Mcnosp3oBanue https://m.edsoo.ru/ff0acc5e
AEKTPOABUTATENICH B TEXHHUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

JIaboparopHast pabota
"KoHcTpynpoBaHnue U usyueHue
pabOoThI AIEKTPOABUTATEIIS"

62 OnbiTel Papajes. 3aKoH bu6nuorexa [IOK
AJIEKTPOMArHUTHON MHIYKIIHH. https://m.edsoo.ru/ff0acb14
IIpaBuno Jlenna

63 OnexrporerepaTop. CriocoOb bu6mmoreka [JOK
MOJTYYCHHUS DIICKTPUUCCKON DHEPTUH. https://m.edsoo.ru/ff0aa04e
DNEKTPOCTAHITNH Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX DHEPTrUuu

64 [ToaroroBka Kk KOHTPOJILHOM paboTe bubnuoteka [JOK
1o TemMe "DJIEKTPUUECKUE U https://m.edsoo.ru/ff0a4ffe
MarHuTHBIC SBICHUS"

65 KonTponbHas pabota mo Teme bubmmoreka [JOK
"NeKTpUIECKUE U MATHUTHBIC https://m.edsoo.ru/ffOaadle
SIBJICHUS "

66 PesepBHbIit ypok. Pabora ¢ Tekctamu bubmmoreka [JOK
o teme "TeroBsie siBieHUs" https://m.edsoo.ru/ff0ab3e0

67 PesepBHrlIit ypok. Pabota ¢ Tekctamu bubnmnoreka [JOK
o Teme "TlocTosHHBIH https://m.edsoo.ru/ff0a4ffe
AIEKTPUUYECKUN TOK"

68 PesepBubIit ypok. Pabora ¢ Tekcramu bubnuoreka [JOK

o TeMe "MarauTHele sIBJIeHUS"

https://m.edsoo.ru/ff0aaf8a




OBLIEE KOJIMYECTBO YACOB 110 68 2 14.5
ITPOI'PAMME
9 KJIACC
Nen/m | Tema ypoka KosmyecTBo yacoB Jara uzyuenus | DneKTpoHHbIE U (PPOBEIE
Bcero | Konrponbusie | [Ipaktuueckue 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThI

1 MexaHn4ecKOoe NBUKECHUE. 1 bu6nuorexa [IOK
MarepuanbpHasi TOUKa https://m.edsoo.ru/ff0b0c54e

2 Cucrema orcuera. OTHOCUTENIFHOCTE | 1 bubmnoreka IIOK
MEXAHUYECKOTO JBUAKCHUS https://m.edsoo.ru/ffOb0c32

3 PaBHOMEpHOE nIpsAMOJIMHETHOE 1 bubmuoreka [IOK
JIBHKEHHUE https://m.edsoo.ru/ffOblaec

4 HepaBHoMepHOE npsiMOIuHEHOE 1 bubnmnorexka LHOK
nBrokeHue. CpelHss 1 MIHOBEHHAsI https://m.edsoo.ru/ff0b197a]]
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bu6muoreka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0b21fe

6 CkopocTh NPSIMOJIMHENHOTO 1 bubmuoreka [JOK
PaBHOYCKOPEHHOT'O JIBUIKCHHS. https://m.edsoo.ru/ffOb0c32
I'padux ckopocTH

7 JlabopaTtopHas pabota "Onpenenenue | 1 1 bubnuotexa [JOK
YCKOPEHUs Tefa MpH https://m.edsoo.ru/ff0b0c32a
PaBHOYCKOPEHHOM JIBM)KEHUH TI0
HAKJIOHHOM TJIOCKOCTH"

8 CBoOomHoe nagenne tei. OIbITH 1 but6mmorekxa [IOK
Ianunes https://m.edsoo.ru/ffOafe3

9 PaBHOMEpPHOE IBUKEHUE 11O 1 bubmuoreka [IOK
okpyxHoctu. [lepuos u yacrora https://m.edsoo.ru/ffOb02b4
oOparnienus. JIuneiinas u yriosas
CKOPOCTH

10 [leHTpoCTpEeMUTENBHOE YCKOPEHHE 1 bubmmorexa [JOK




https://m.edsoo.ru/ff0b0408

11 IlepBeb1it 3ak0oH HproTona. Bektop Bu6mumotexa [JOK
CHUIBI https://m.edsoo.ru/ffOb06ec

12 Bropoii 3akon HeroTona. Bu6muoteka [JOK
PaBHOIeiiCTBYIOIIAs CHIa https://m.edsoo.ru/ff0b0c32

13 Tperuii 3akoH HproToHa. Bbu6mmoteka [JOK
Cymnepro3uus CHi https://m.edsoo.ru/ffOb12fe

14 Pemenue 3aa4 Ha pUMEHEHNE bubnmnoreka HOK
3akoHOB HeroToHA https://m.edsoo.ru/ff0b1858

15 Cuna ynpyroctu. 3akoH ['yka bubnmnorexka HOK

https://m.edsoo.ru/ff0b20f0

16 Pemenue 3amau mo teme «Cuia bu6nuorexa [IOK
YIIPYTOCTH https://m.edsoo.ru/ff0b197a

17 JlaboparopHas pabota «Onpenenenue bubnmnoreka [HOK
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28

18 Cuna tpenus bubmuoreka [JOK

https://m.edsoo.ru/ffOb07fa

19 Pemenne 3agau mo teme «Cua bu6nuorexa [IOK
TPEHUSI» https://m.edsoo.ru/ff0af738

20 JIaGopartopHas pabota "Onpexnenenue bubmuoreka [JOK
K03 hUIMEHTA TPEHHS CKOJIBKCHHUS" https://m.edsoo.ru/ff0af5f8

21 Pemenne 3agau mo Teme "3aKOHBI bu6nuorexa [IOK
Hetotona. Cuna ynpyroctu. Cuia https://m.edsoo.ru/ff0af044
TpeHUs"

22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bu6muoreka [JOK
TATOTEHUA. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/ffOafb8e
Ta/ICHUS

23 VYpok-koHpepennus "JIBrmkenue Ten bu6muoreka [JOK
BOKPYT IPaBUTAL[IOHHOTO LIEHTPa https://m.edsoo.ru/ff0af33c
(Conueunas cucrema). ['amaktuku"

24 Pemenue 3agau mo teme "Cuna bubnmnorexa LIOK
TSOKECTH M 3aKOH BCEMHUPHOT'O https://m.edsoo.ru/ff0afa26
TATOTCHUS "

25 ITepBas kocMHuUecKasi CKOPOCTb. bubnuoreka [JOK




HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af8be

26 PaBHOBecue marepuabHON TOUYKH. Bu6mumotexa [JOK
AGCOIIOTHO TBEPIOE TEITO. https://m.edsoo.ru/ff0b0c32
PaBHOBecue TBEpIOTO TENA C©
3aKperIEHHON OChI0 BpalleHUs

27 MowmeHT cuibl. LleHTp TsxecTn Bu6muoteka [JOK

https://m.edsoo.ru/ff0b23ca

28 Pemenue 3agau o teme "MoOMEHT bubmnoreka IIOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b25f0

29 [ToaroroBka Kk KOHTPOJIBHOU padboTe bubnmnorexka HOK
1o teMe "MexaHU4eCcKOe IBUKECHUE. https://m.edsoo.ru/ff0b2fe6
Bsaumopeiictsue ten"

30 KontponbHas paboTa mo teme
"MexaHUYecKoe IBUKEHHUE.

BsaumogeiictBue Ten"

31 Nmnynec Tena. Umnynsc cuiiel. 3aKoH
COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYNPYroe B3auMOJICICTBUE

32 Pemenue 3ana4 no teme "3akoH
COXPAaHEHHUs uMIyJbca"

33 VYpoxk-koHpepennus "PeakTuBHOE
JBUKECHHE B IPUPOJE U TEXHUKE"

34 MexaHnueckasi paboTa U MOIITHOCTh

35 PabGoTa CHIIBI TSHKECTH, CHITBI
YIIPYTOCTH M CHIIBI TPCHUS

36 JIaGoparopHas pabota «Omnpenenenue bubmuoreka [IOK
pabOThI CHIIBI TPEHUS MIPU https://m.edsoo.ru/ff0b31d0
PaBHOMEPHOM JBM)KEHHH TeJIa 10
TOPH30HTATLHOW TTOBEPXHOCTHY

37 CBs3b 9HEpTUH U pabOTHI. bubmuoreka [IOK
[ToreHmranbHast SHEPTHs https://m.edsoo.ru/ffOb2c6c¢]]

38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KWHETUYECKOW YHEPTHU https://m.edsoo.ru/ffOb2abe

39 3aK0H COXpaHEHUsI YHEPTUH B bubnuoreka [JOK




MEXaHUKE https://m.edsoo.ru/ff0b3658

40 JlaboparopHas pabora «3yuenue bubnmoreka [JOK
3aKOHA COXPAHEHUS SHEPTHI» https://m.edsoo.ru/ff0b4684

41 KonebarenbHoe IBHXKEHHUE U €TO bubnunoreka LIOK
XapaKTEPUCTHKH https://m.edsoo.ru/ffOcOa7e

42 3aryxaromue KonebaHusl. Bbu6mmoteka [JOK
Briny:xaeHnbie kojaebanus. Pe3onanc https://m.edsoo.ru/ff0c0f4c

43 MaremaTuyecKuid U MPYyKUHHBINA bubnuorexa [IOK
MasITHHKH https://m.edsoo.ru/ff0c12a8

44 Ypok-uccienoBanue «3aBUCUMOCTh bubnuorexa [IOK
[IEPUO/Ia KOJICOaHUH OT KECTKOCTH https://m.edsoo.ru/ffOc0e2a
MPY)KUHBI U MACChI TPy3a»

45 [IpeBpaiienue sHEepruu npu bubnuorexa [IOK
MEXaHUYECKUX KOJIeOaHMIX https://m.edsoo.ru/ff0b38c4

46 JlaboparopHas pabota «OnpenencHue bubnmoreka [JOK
YacTOTHI U TIEpUOJIa KOJIeOaHMI https://m.edsoo.ru/ffOb3aea
MPY)KHHHOTO MasiTHHKA

47 JIaGoparopHas pabota «IIpoBepka bu6muoreka [JOK
HE3aBHCUMOCTH TIepHO/Ia KoJieOaHni https://m.edsoo.ru/ff0b4206
rpy3a, MOJABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

48 Mexanndeckue BotHbI. CBOHCTBA bu6nuoreka [IOK
MeXaHHYEeCKUX BOJH. [IpooibHbIC 1 https://m.edsoo.ru/ffOb3c5c
MOTIEPEYHBIE BOJHBI

49 VYpok-koudepenus "MexaHUIeCKHe bubnuotexa [JOK
BOJIHBI B TBEPJIOM TeJIE. https://m.edsoo.ru/ffOb3f2c
CeiicMHUY€CKH€ BOJIHBI'"

50 3Byk. PacnipocTpanenue u oTpaxeHue bubmuoreka [IOK
3ByKa https://m.edsoo.ru/ffOb444a

51 VYpoxk-uccienoanue "Habmonenue bubmuoreka [IOK
3aBUCHMOCTH BBICOTHI 3BYKa OT https://m.edsoo.ru/ff0c144c
4acTOThI"

52 I'poMKOCTB 3ByKa U BBICOTA TOHA. bubnmoreka [JOK

AKYCTUYECKUI PE30HAHC

https://m.edsoo.ru/ff0c1550




53 Ypok-koHpepeHius "YIbTpa3sByK U bubnuotexa [JOK
UH(pa3BYyK B PUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0c1672

54 [ToaroroBka K KOHTPOJILHOM paboTe bubnuotexa [JOK
1o TeMe "3aKOHbI COXPaHCHUSI. https://m.edsoo.ru/ffOc18ac
Mexannuyeckue KoneOaHus 1 BOJHBI"

55 KonTponbHas pabota mo Teme bubnmoreka [JOK
"3aKOHBI COXpaHeHHs. MeXaHHUECKUE https://m.edsoo.ru/ffOb0c32]
KoJieOaHusl U BOJIHBI"

56 DIEeKTpOMarHuTHOE I0Je€. bubnnorexa [JOK
DJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b0c32]

57 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH [[bubmuoteka [IOK

https://m.edsoo.ru/ff0b0c32

58 Ypok-koupepennus "lkana bubnmnoreka [HOK
AJIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/ffOblaec
Hcnonp30BaHue 3JCKTPOMAarHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H"

59 Ypok-uccnenosanue "M3yuenue bubnuoteka [JOK
CBOMCTB DJIEKTPOMarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b197a
MIOMOIIIbI0 MOOMJIBHOTO TeseoHa"

60 Pemenue 3ana4 Ha onpezeneHne bubmuoreka [JOK
YaCTOTHI M JJTMHBI JJIEKTPOMATrHUTHOM https://m.edsoo.ru/ffOb21fe
BOJIHBI

61 DneKkTpoMarHuTHasi IpUpo/Ia CBETa. bubnuoteka [JOK
CkopocTb cBeTa. BonHoBbIe cBoiicTBa https://m.edsoo.ru/ff0b0c32
CBeTa

62 Hcrounuku ceera. [Ipsmonnneiinoe bubmuoreka [IOK
pacrpocTpaHeHHe CBETa. 3aTMEHHUS https://m.edsoo.ru/ff0b0c32]
Connua u Jlynsl

63 3aKOH OTpaKEHUS CBETA. 3epKajia. bubmmroreka [JOK
Pemenue 3ana4y Ha IpUMEHEHHE https://m.edsoo.ru/ffOb0c32]
3aKOHA OTPaKEHUS CBETa

64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK
PEIOMIICHHUS CBETA https://m.edsoo.ru/ff0b23ca

65 [TonHOE BHYTpEHHEE OTpaXKEHUE bubmmorexa [JOK




cBeta. Mcronb3oBaHue MOJIHOTO
BHYTPEHHETO OTPAKEHHUSI B
ONTUYECKUX CBETOBOJIAX

https://m.edsoo.ru/ff0b25f0

66 JIaboparopHast pabota bubnmoreka [JOK
"HccnenoBaHue 3aBUCUMOCTH yIjia https://m.edsoo.ru/ff0b31d0
MPEJIOMIJICHHUS] CBETOBOTO JIyda OT yIiia
MaJICHUs] Ha TpaHulIe "BO3AYX-
cTekno""

67 Ypok-koHpepenuus "Mcnoab3oBanue bubnmnoreka [HOK
MOJIHOTO BHYTPEHHETO OTPaXKCHHUS: https://m.edsoo.ru/ff0b3658
CBETOBO/IbI, OTITUKOBOJIOKOHHAS
CBS3B"

68 JInnzel. OnTHYecKas cujia JTUH3BI bubnuorexa [JOK

https://m.edsoo.ru/ff0b38c4

69 [Toctpoenue n300pakeHU B TUH3AX bubnmnoreka HOK

https://m.edsoo.ru/ff0b3f2c]]

70 JIaGopartopHas pabota "Onpeznenenue bubmuoteka [IOK
(OKYCHOTO PACCTOSIHUSL M OTITUYECKOMN https://m.edsoo.ru/ffOb444a
CHJIBI COOMpAroIIel JTUH3bI"

71 VYpok-koHpepeHuus "OnTuueckue bubmuoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0b4206

72 I'ma3 xak onruyeckas cucrema. bu6nuorexa [IOK
3penue https://m.edsoo.ru/ffOcOa7e

73 VYpoxk-koHpepenuus "Jledexror bubmuoreka [IOK
3pennst. Kak coxpanuthb 3penue” https://m.edsoo.ru/ff0clal4

74 Paznoxenue 6em0ro cBeTa B CIEKTP. bubmuoreka [IOK
Omnbitel HetoToHa. CrioskeHme https://m.edsoo.ru/ffOclal42e
CIEKTpaJIbHBIX 11BETOB. Jlucnepcus
CBeTa

75 JIaGoparophas pabota "OnbITH 1O bubmuoreka [IOK

Pa3oKEeHUIo OEsIoro CBeTa B CHEKTP U
BOCIIPHUSATHIO LIBETA MPEIMETOB IIPU UX
HaOJIIO/ICHUH Yepe3 IIBETOBbIC
buabTpHI"

https://m.edsoo.ru/ffOclb4a




76 Ypok-nipaktukym "BosiHOBBIE bubnuotexa [JOK
CBOMCTBa CBETA: JUCIICPCHS, https://m.edsoo.ru/ff0b31d0
uHtephepeHus u qudpaxims’”

77 OmnpiThl Pesepdopna u miianerapuas Bu6mumoteka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0b31d12

78 [Tocrynatsl bopa. Mozens atoma Bu6muoteka [JOK
bopa https://m.edsoo.ru/ff0b31d0

79 Hcnyckanue 1 moryiomieHue cBera bubnuorexa [IOK
aromoM. KBautel. JInHeliyaTsie https://m.edsoo.ru/ff0b389
CIICKTPBI

80 VYpok-nipaktukym "Habnronenue bubnmnoreka HOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0cle77

81 PangmoaxTuBHOCTE U €€ BUIIBI bu6nmorexa [IOK

https://m.edsoo.ru/ff0c1e88

82 Crpoenne atomHoro siapa. Hykinonnas bu6mmoreka LIOK
MOJIEJTb https://m.edsoo.ru/ff0c1e88e

83 PanuoakTuBHBIE TpEBpaIiCHUSI. bubnuotexa [JOK
W3oTomsI https://m.edsoo.ru/ff0c1e87

84 Pemenue 3agau mo teme: bubmmoreka [IOK
"ParoakTHBHBIE MPEBpAIICHUS " https://m.edsoo.ru/ff0clald

85 [Tepwon momypacmana bubmmoreka [JOK

https://m.edsoo.ru/ffOclb4da

86 Ypok-koupepenius "PagnoakTHBHbIE bubnuoteka [JOK
W3ITy4eHUs B IPUPOJIE, METUIIUHE, https://m.edsoo.ru/ffOc1c58
TeXHHUKE"

87 SAnepHble peakyy. 3aKOHbI bubmuoreka [IOK
COXpaHEHHsI 3apsJOBOTO U MACCOBOTO https://m.edsoo.ru/ff0c245a
qucen

88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnuotexa [JOK
Macchl U SHEPTUu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau no teme "SnepHsie bubmuoreka [IOK
peakiyn" https://m.edsoo.ru/ff0c2572

90 Peakuuu cunTe3a U neneHus saep. bubnmoreka [JOK

Wctounuku sHeprun CosiHIa U 3BE31T

https://m.edsoo.ru/ff0c1e88




91

Ypok-koudepenuus "SAnepHas
sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITy4YEHUN Ha KUBbIE
OpraHu3msl"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

92 [ToaroroBka K KOHTPOJILHOM paboTe bubnuotexa [JOK
1o TeMe "DIIEKTPOMarHuTHOE MOJIe. https://m.edsoo.ru/ff0c245a
DJIEKTPOMArHUTHBIC BOJIHBI.

KBanTtoBsbie siBeHus"

93 KontponbHas paboTa mo teme bubnmnoreka [HOK
"JIeKTPOMArHUTHOE TOJIE. https://m.edsoo.ru/ff0c2572
DJICKTPOMArHUTHBIC BOJIHBI.

KBanToBsbic siBieHns"

94 [ToBTOpEeHME, 0000IIEHNE. bu6nuorexa [IOK
JIaGopatopHbie pabOThI IO KypCy https://m.edsoo.ru/ff0c2a22
"BzaumoneiictBue ten"

95 [ToBTOopenue, o6o0meHue. Pemenue bubnuotexa [JOK
pPacUYETHBIX ¥ KQUECTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff0c2b30
teme ""TeroBbie poiecch”

96 [ToBTOpenue, 06o61meHue. Pemenue bu6nuoreka [IOK
pPacUYCTHBIX U KAUECTBEHHBIX 3a/1a 110 https://m.edsoo.ru/ff0c3044
teme "KIIJ] TennoBeIX apurarencii”

97 [ToBTOopenue, o6o0meHue. Pemenue bubnuoteka [JOK
pacUEeTHBIX ¥ KQUECTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff0c3044
teme "KIIJI anexTpoycraHOBOK"

98 [ToBTOpEeHUE, 0000IICHNE. bubmmoreka [JOK
JIaGopatopHble pabOThI IO Kypcy https://m.edsoo.ru/ff0c2c52
"CBeToBbI€ siBICHUS"

99 [ToBTOpenue, o6o6menue. Pabota ¢ bubnunorexa LIOK
TEKCTaMH 10 TeMe "3aKOHbBI https://m.edsoo.ru/ff0c2c52
COXpaHEHHUs B MEXaHUKe"

100 [ToBTOpenue, 0600menue. Pabota ¢ bubmuoreka [JOK
texkctamu 1o Teme "Konebanus u https://m.edsoo.ru/ffOc2d6a
BOJIHBI"

101 IToBTOpenue, 0606menue. Pabora ¢ bubmmorexa [JOK




TekcTaMmu 1o TeMe "CBeTOBEIE

https://m.edsoo.ru/ff0c2e82

SBJIEHUS"

102 [ToBTOpenue, o600meHne. Pabora ¢ 1 but6mmoreka [IOK
TekcTamu 1o Teme "KBaHToBas u https://m.edsoo.ru/ff0c3044
sinepHast pusuka"

OBLIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI U1 YUHEHUKA

» dusuka, 8 knacc/ [epeimkua A.B., O01mecTBO ¢ orpaHUnYeHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkninonepHoe oodmecTBo «3mareabcTBo
«[IpocBemenue»

» ®usuka, 9 xnace/ [epsimkun A.B., ['yrauk E.M., O0miecTBo ¢ orpaHudeHHON 0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmectBo «M3na-
TesibeTBO «IIpocBerienne»

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kinacc/ [lepsimkua .M., iBanoB A.U., AkunonepHoe obmectBo «M3narensctBo «IIpocse-
IIEHUE»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1.Pabouas nporpamma. 2 IIporpamMmel ocHOBHOTO 00111ero oopazoBanus. @usmka. 7 — 9 knaccel (aBropsl:A.B.Ileposiukun, H.B. ®unonosuy, E.M.
I'yrauk). 3 Pabouas nporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cooTBeTCTBUY C BEIOpaHHBIM y4eOHUKOM: 4
[Tepopimkun A.B. @usnka. 7 kinace. YueOoHuk 11t odnieo0pa3zoBarenbHbIX yupexaeHuit . M.:JIpoda. 20115 Jlykammk B.1. COopHUK BOIIPOCOB U
3a1a4 o ¢usuke. 7-9 k. — M.: IIpocsemenne, 2010 —192¢. 8§ KIIACC 1 Pa6ouas nporpamma. dusuka. 7 — 9xitaccbl: yueOHO-METOUYECKOTO T10-
cobus /coct. TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. — 398, (2) 2 IIporpammbl 0CHOBHOTO 0011IeT0 00pazoBanus. ®usuka. 7 — 9
kiaccel (aBTopel:A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'ytauk). 3 Pabouas nmporpamma no ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BA-
KO, 2014, B coorBercTBUM ¢ BEIOpaHHBIM yueOHUKOM: 4 [lepbiukun A.B. @usuka. 7 knacc. Y4eOHUK A1 0011e00pa3oBaTeNbHBIX YUPEKACHUH .
M.:lpoda. 2011 5 Jlykammuk B.. CoopHHUK BOompocoB u 3a7a4 no pusuke. 7-9 xi. — M.: Ilpocsemenune, 2010 —192¢. 6 Kupuk JI.A. @uzuka — 7
PazHoypoBHEBBIE CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013 7 Acraxosa T.B. ®usuka. 7 kiacc.
JlaGopatopubie pabotsl. Kontposbusle 3ananus. —Capatos:Jluneit, 2014 8 «KoHTponbHO-U3MepHuTenbHble MaTepuaisl. @usnka. 7 kiacc/Cocr.
H.N.30puH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013 9 Mapon A.E. ®usmka. 7 kinacc: yaeoHo-MeToauueckoe mocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.: 10.A.B. Iepoimkun ®@usuka-8ki 2017 M. [Ipoda 11.H.B. ®unmornoBua Metoamueckoe mocobue 2015 M. [Ipoda 12.A.E. Mapos,
E.A. Mapon CamocTosTeNbHbIE U KOHTPOJIbHBIE padoThI-§ kiacc 2017 M. Jlpoda 13.B.B. Illaxmarosa ,0.P. llledep AuarHoctruaeckue padboTs! -8
kiacc 2016 M. Ipoda 14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk Borpocos u 3agau 2015 M. [Ipoda 9 KITACC 1 PaGouas
nporpamma. @usuka. 7 — 9ximaccel: yueOHO-MeToqrueckoro mocoodus /coct. TuxonoaE. H. — 2-e u3a.,ctepeorun. —M.: JIpoda,2013. — 398, (2) 2
[Iporpammsl ocHOBHOTO 0011ero oOpa3oBanus. Puznka. 7 — 9 knaccsl (aBTopsl:A.B.Ileppimkun, H.B. ®unonosuy, E.M. I'yTHuUK).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

7 KJIIACC . bubimoteka — Bcé mo npeamery «Pusuka». — Pexxum noctyna: http://www.proshkolu.ru 2 BuneoonsiTel Ha ypokax. — Pexxum nocryma:
http://fizika-class.narod.ru 3 Enqunas kosekius mudpoBsIx 00pa3oBaTeIbHbIX pecypcoB. — Pesxkum moctyma: http://school- collection.edu.ru 4 Un-
TepECHbIE MaTepHalIbl K ypoKkaM (DU3UKH [0 TeMaM; TECThI [10 TeMaM; HarJIsIHbIC TOco0us K ypokaM. — Pexxum gocrtyma: http://class-fizika.narod.ru
5 Hudpossie oOpazoBarensHbie pecypcebl. — Pexum noctyna: http://www.openclass.ru 6 DnekTpoHHble yueOHUKH 10 (pusuke. — Pexxum nocryna:
http://www.fizika.ru 8 KJIIACC 1 bubmuoteka — Bc€ mo npeamery «Dusuka». — Pexum nocryna: http:// www.proshkolu.ru 2 BuaeoonsiTel Ha ypo-
kax. — Pexum nmocryna: http://fizika-class.narod.ru 3 Exunas komtekmnust tudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxummoctyna: http://school-
collection.edu.ru 4 HTEpecHbIe MaTeprabl K ypokaM (PU3UKH 110 TeMaM; TECTHI 10 TeMaM; HarJIsJHbIE IIOCOOMS K ypokaMm. — Pexxum nmocryma:
http://class-fizika.narod.ru 5 IludpoBbic oOpa3oBarenbHbIe pecypehl. — Peskum goctyma: http:// www.openclass.ru 6 Di1ekTpoHHbIe y4eOHUKH 110 HH-
3uke. — Pexum nocryna: http://www.fizika.ru 9 KJIIACC 1 BuaeoonsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru 2 Equnas xon-
jeknus nupoBbIX 00pa3oBaTebHBIX pecypcoB. — Pesxxum moctyma: http://school- collection.edu.ru
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