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MHNOACHUTEJIBHASA 3AIITMCKA

[IporpamMma mo ¢u3ukKe Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUS COCTaBJICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEGHUS Ha ©0a30BOM ypOBHE OCHOBHOM
oOpasoBatenbHON TporpaMmmbl, npeactaBieHHbIXx B @T'OC OO0, a takxe ¢ yuéroM denepaibHON
paboueil mporpammbl Bociutanus U KoHuenuuu npenogaBanus yaueOHoro npeameta «Dusukay.

Conepxkanue mnporpaMMmbl 1o (U3UKE HANpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYy4alOUIMXCSd U OpPraHU3alUI0 M3y4YeHHs (PU3MKKM Ha JAESITeIbHOCTHOM ocHoBe. B
porpaMmMe Mo pU3MKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO MpeIMeTa B peanu3aliu TpeOoBaHHi
OI'OC OOO K nIaHUpyEeMbIM JUYHOCTHBIM U METANpPEAMETHBIM pe3ysibTaTaM OOYy4eHHs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX Y4€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHUsI.

[Iporpamma 1o ¢u3uKe yCTaHABIUBAET paclpeeieHne ydeOHOro MaTepuaia o rojam o0ydeHus
(o kyaccam), mpejuiaraeT NPUMEPHYIO MOCIe0BATEIbHOCTh U3yUEeHHs TEM, OCHOBaHHYIO Ha JIOTHUKE
Pa3BUTHS IPEIMETHOTO CO/ICPKAHMS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUaIoMXCsl.

[IporpamMma no ¢usuke pa3zpaboTaHa € LEJIbI0 OKa3aHHUS METOJUYECKOW MOMOIIM YYHUTENI0 B
co3aaHuu pabouei mporpaMMBI 1o y4eOHOMY IPeIMETY.

dusnka SBISIETCS CUCTEMOOOPA3YIOIIUM JUI €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MIOCKOJIbKY (DU3MYECKHe 3aKOHbBI JIe)KaT B OCHOBE IPOLIECCOB M SIBIICHUHM, HM3Y4aeMbIX XHMHEH,
O6uosioruelt, actpoHoMuel M (usnuyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, IPeJoCTaBiseT Hauboee siCHble 00pa3libl IPUMEHEHUSI HAyYHOTO METO/1a T03HAHUS,
TO €CThb CI0cOo0a MOTY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa U3 TIIaBHBIX 33/1a4 (GU3UUECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero oopa3oBaHus COCTOUT B
(hOopMHPOBaHNN €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M MHTEpECa K HayKe y 00ydaronuxcsl.

N3yuenne ¢u3uku Ha  0a30BOM  ypOBHE TpeaIojiaraeT  OBJIAJCHHE  CICAYIOUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTB:!

®  HAy4YHO OOBSICHATH SBICHUS;

®  OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIICIOBAHMS,

®  HHTEPNPETUPOBATh [AHHBIE M HCIOJb30BaTh HAYYHBIE JOKA3aTelIbCTBA I IOJYyYEHHS
BBIBOJIOB.

Henu uzydenus (U3NKA Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus omnpeaencHsl B Konuenumn
npernojiaBaHusl yuyeObHoro mnpenmera «®Pusmka» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
Odenepanuy, peagu3yOIIMX OCHOBHbIE 00111€00pa30BaTe/IbHbIE POrPAMMBbl,  YTBEPKIEHHOU
pemenueM Kommerun MuHuctepcTBa mpocsemieHus Poccuiickoit ®eneparuu (mpoTokoa oT 3
nexadps 2019 r. Ne [TK4BH).

Henu uzyyenus ¢pusuku:

e qnpuoOpeTeHue MHTEpeca U CTPEMJICHHS OOYYaIOUIMXCS K HAYYHOMY H3YYEHHUIO MPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI!;

® Dpa3BUTHE TMpPEACTABIEHUH O  HAYyYHOM  METOA€ TMO3HaHUS U (HOpMHUpPOBaAHUE
HCCIIeI0BATENIbCKOI0 OTHOIICHHS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHME HAYYHOTO MHPOBO33PEHMSA KaK pe3yiabTaTa H3yYeHHs OCHOB CTpPOCHHUS
MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME MPEACTABICHUH O posid (GU3UKU Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH;

e Dpa3BUTHE TIPEACTaBICHUWH O BO3MOXHBIX cepax Oyaymeidl mpodeccHoHaIbHON
NeSITENIbHOCTH, CBA3aHHON C (PU3UKOM, MMOATOTOBKA K JlajbHeieMy 00y4eHHIO0 B 3TOM HaIlPaBJICHUU.
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JocTuxkeHune 3TUX Leiei mporpaMMbl Mo (U3MKEe Ha ypOBHE OCHOBHOIO OOMIEr0 0Opa3oBaHUs
o0ecreynBaeTcs PeleHueM CIEAYIONIX 3a/1a4:

e [puOOpEeTeHHE 3HAHUW O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHMYECKUX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puUOOpEeTeHHEe YMEHUU OMHCHIBATh U OOBACHATH (PU3MUECKHE SIBJICHUS C HCIIOJIb30BaHUEM
MOJTY4YEHHBIX 3HAHUM;

®  OCBOCHHME METOJIOB PELICHHS MPOCTEHIINX PacUETHBIX 3a]1a4 C UCIOJb30BaHUEM (PU3MUECKHUX
MOJIEJIEM, TBOPUECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE yYMEHUN HaOIIOAAaTh MPHUPOJHBIC SBICHUS W BBINOIHATH OMBITHI, JJAOOpaTOpPHBIE
pa6OTBI H OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUS C UCIIOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

e OCBOGHHE TMpPUEMOB paboThl ¢ wuHpOpManuel (U3NIECKOTO COAepNKaHUS, BKIIOUas
MHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKM, aHaIM3 W KPUTHYECKOE OIICHWBAHHE
nH(pOopMalnu;

® 3HAKOMCTBO cO cdepamu MPOPEeCCHOHAIBHON AESITeNbHOCTH, CBA3AHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH T€XHOJIOTHUSIMU, OCHOBAHHBIMH Ha JJOCTHKEHUIX (PU3MUECKON HAYKH.

Ha wusydyenne ¢usuku (0a30BbIii ypoBEeHb) Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
orBonutcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8§ kinacce — 68 dacoB (2 yaca B
HEJIETIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIETIO).

[Ipemyaraemplii B mporpamMme 1o (pu3MKe IMepedeHb JIa0OpaTOPHBIX PaOdOT W OIBITOB HOCHUT
pPEKOMEHIATENbHBIN XapaKTep, YUUTEhb JeJaeT BEIOOp MpoBeaeHuUs 1a00paTOPHBIX pabOT U OMBITOB
C y4€TOM WHIMWBUAYAIBHBIX OCOOCHHOCTEH OOYyJaroIuXcs, CIIMCKAa AKCHEPUMEHTAIBHBIX 3a/IaHui,
npeJyIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMEeHa 10 (PHU3HKE.



COIEPKAHUE OBYUYEHUA

7 KJIACC

Pazgen 1. Pusuka v e€ pojib B NO3HAHUM OKPY:KAKOLIEr0 MUPA.

duznka — HaykKa O TIpHPOAC. SBnenus pupoabl. dusznueckue SBICHU: MCXaHHUYCCKHC,
TCIIJIOBBIC, DJICKTPUUCCKNEC, MArHUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznueckue BenuyuHbl. M3mepenne  dusmueckux BenuuumH. Dusmueckue  MpuOOPHI.
[lorpemHocTs U3MepeHuil. MexnyHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka u npyrue ectecTBEHHbIE HAyKH H3Yy4aroT npuponay. EcTecTBeHHOHay4YHBI METO.
MO3HAHUS: HAOIIOJeHNEe, MOCTAaHOBKA HAYYHOT'O BONPOCA, BBIABMIKEHHE THUIOTE3, HKCIEPUMEHT 10
MPOBEpKe THIOTE3, OOBACHeHHE Habmomaemoro sBiaeHus. Omnucanue QU3NYECKUX SBICHUHA C
IOMOIIBIO MOJICIIEN.

emoncmpayuu.

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

2. @usuueckue npUOOPHI W TPOIEAYpa MNPSAMBIX H3MEPEHHH aHAJIOroBBIM U LU(PPOBBIM
pudopom.

Jlabopamopnuie pabomul u onvimel.

OmnpeneneHue UEHBI IEICHUS IKaJIbl H3MEPUTEIBLHOT0 pUoOOpa.
H3mepenue paccTossHUMN.

N3mepeHnne 06bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pasMepoB MaIbIX TEJ.
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H3mMepeHne TeMiepaTypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYMKA TeMIIEPATypHhI.

6. IIpoBeneHue vccnenOBaHUs MO MPOBEPKE TUIIOTE3bI: JANBHOCTD MONETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIE BBICOTA MTYCKA.

Pa3znea 2. [leppoHayaibHbIEe CBeJAEeHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE IUCKPETHOE
CTPOCHHE BEIIECTRA.

JIBmkeHue yactull BemiecTBa. CBsi3b CKOPOCTHU JIBIXKEHUS YACTHII C TeMIepaTypoil. bpoyHoBckoe
nBukeHue, Tuddy3us. BanMoeiicTBre 4acTUIl BENIECTBA: MPUTSHKEHUE U OTTATKUBAHUE.

ArperaTHbIE COCTOSTHHSI BEIIECTBA: CTPOCHUE Ta30B, KHJIKOCTEH M TBEPIBIX (KPUCTALUTHYECKHX)
Ten. B3anmMOCBA3b MEXIy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHBIX COCTOSHUSAX H UX
ATOMHOMOJIEKYIISIPHBIM CTpoeHHEM. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO TBUYKEHHUSI.

2. HaGmonenue nuddy3um.

3. HaOmronenue sBICHWH, OOBSCHIIONUXCS NPUTSHKEHUEM WU OTTAIKHBAHHEM YaCTHIL
BEIIECTBA.

Jlabopamopusie padomot u onvimul.

1. Ormuenka quameTpa aToMa METOAOM PsIOB (C UCToNb30BaHueM (oTorpaduii).

2. OmpITHI IO HAOJTIOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OnsITHI O OOHAPYKEHUIO EUCTBHS CHIJI MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMoOAeiicTBHE TeJl.

Mexannyeckoe aBuxkeHue. PaBHoOmMepHOoe u HepaBHOMepHOe aBmwkeHue. Ckopocts. Cpemnss
CKOPOCTb IPY HEPABHOMEPHOM JIBIDKCHHH. Pacuér myTu 1 BpeMeHU JIBUKCHUSI.



SIBnenue uHepnuu. 3aKOH MHEpUUHU. B3anMopeilicTBue Ten Kak MPUYMHA U3MEHEHUS CKOPOCTH
NBWKEHUs Tesl. Macca kak Mepa uMHepTHocTH Tena. [lmotHocTe BemiectBa. CBsI3b IJIOTHOCTU C
KOJIMUYECTBOM MOJIEKYJ B €IMHUIE 00BbEMA BEIIECTBA.

Cuna Kak XapakTepucTuka B3auMmoneiictBus Ten. Cuia ynpyroctu M 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIBIO JUHAMOMETpa. SIBJICHUE TATOTCHHUS U cuiia TskecTH. Cuila TSHDKECTH Ha JIPYTruxX
mianerax. Bec Tena. HeBecomocth. CliokeHHe CHJI, HANpaBICHHBIX 110 OJHOW MPSMOM.
PaBnoneiictByromas cun. Cuna tpenus. TpeHue CKOJMbXEeHUs: U TpeHUe Mokos. TpeHue B npupoje u
TEXHUKE.

Jemoncmpayuu.

1. HalGmoneHne MeXaHn4ecKoro JIBUKEHNUs Tena.

2. HM3mepeHue CKOPOCTH NPSIMOJUHENHOIO JBUKCHHUS.

3. HaOnroneHue siBIEHUS HHEPLIUU.

4. HabmoneHne n3MeHEeHHs: CKOPOCTHU TPU B3aUMOJICHCTBUY TEJ.
5. CpaBHeHue mMacc 10 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSIMOH.

./Iaﬁopamopubte padomuvl u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBM)KEHHUS (IIapuKa B JKUAKOCTH, MOJENIHU
AJIEKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).

2. OnmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKEHHUS Opycka WM MIapuKa IO HaKJIOHHOM
IIJIOCKOCTH.

3. OmnpexaeneHue IIOTHOCTU TBEPAOIO TeA.

4. OmueITel, JAEMOHCTPHPYIOIINE 3aBHCUMOCTh pACTSOKCHUS (nedopmanuu) TPYXKHHBI OT
MIPUIIOKEHHOU CHJIBL.

5. OnbITBl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tela M
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjieHnne TBEPABIX TeJl, dKUIKOCTEH M ra3oB.

Hapnenne. CriocoObl yMEHBIICHHS M YBEIWYEeHUs AaBieHus. [laBnenue raza. 3aBUCHUMOCTD
JaBIIEHUS Ta3a oT 00béMa, Temrepatypsl. [lepenada maBiueHus TBEPIBIMU TEIAMH, KUAKOCTIMH U
razamu. 3akoH [lackans. IlHeBMaTHMueckue MalIMHbBL. 3aBUCUMOCTb JaBICHHS JKUAKOCTH OT
riyounsl. ['unpocrarnyeckuii napagokc. CooOmiaromnuecs cocynbl. I napaBinueckie MeXaHu3MBbl.

AtMocdepa 3emau u atmochepHoe napieHue. [IpuunHbI CylecTBOBaHMS BO3IYIIHOW 00OJOYKH
3emmu. Ombir Toppuuermnu. M3Mepenune aTMocepHOro AaBieHHs. 3aBUCHUMOCTb aTMOC(HEpPHOTo
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1ist n3MepeHns aTMOC(hEpHOTO JaBICHHS.

JleiicTBre ®KHUAKOCTH U Ta3a HAa MOTPYXKEHHOE B HUX TeJo. BrITankuBaromas (apxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBaHue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHHUS T'a3a OT TeMIEpaTyphl.

[lepenaya naBaeHUs )KUAKOCTHIO M TA30M.
Coob1marommecs: cocysl.

I'mnpaBnuueckuii pecc.

[IposiBnenue neiicTBrs aTMOCPEPHOTO JTaBICHUS.

6. 3aBHCHMOCTBH BBITAJKWBAIOMICH CHIBI OT 00BEMa TMOTPYKEHHOH YacTH Telna M IUIOTHOCTH
KHUJIKOCTH.
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7. PaBeHCTBO BBITAJIKMBAIOIICH CHIIBI BECY BBITECHEHHOM KHUIKOCTH.

8. VYcioBue mnaBaHus TeJ: IUIaBaHHE WIIH NOrpy>Xx€HUC TCJI B 3aBUCHUMOCTU OT COOTHOILICHHA
IUIOTHOCTEH Tejia 1 KHUIKOCTH.



Jlabopamopnuie pabomul u onvimel.

1. MHccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOrPYKEHHOM B KUIKOCTh YACTH
Tena.

2. OrmpeneneHue BbITAIKUBAIOLIEH CUIIbL, JEUCTBYIOLIEH HA TENO, IOIPYKEHHOE B JKUIAKOCTD.

3. [IIpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOIIECH CHJIBI, IEUCTBYIOIIECH HA TEJIO B XKHIKOCTH, OT
Macchl Tena.

4. OnbIThl, AEMOHCTPUPYIONIUE 3aBUCUMOCTb BBITAJKUBAIOLIEH CUIIBI, ACHCTBYIOIIEH Ha TEJO B
XKHUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTb YaCTH TEJA U OT IIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYMPOBAaHHME JIOAKM M  ONpeleseHne e€
IPY30II0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTB. DHeprus.

Mexanundeckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuUio paBHOBECHUS pbIYara.
[IpumeHeHre npaBuia paBHOBECHs pblyara K O10Ky. «3osoToe npaBuio» MexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpaiienue ogHoOro Buaa
MEXaHUYECKOM SHEPrUU B IPYron. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie padbomot u onvimel.

1. Omnpenenenue paboOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBM)KEHUU TeJia 110 FTOPU30HTAIbHON
IIOBEPXHOCTHU.

2. MHccnenoBanue ycioBul paBHOBECHUS pblyara.

3. WMsmepenne KII/] HaKITOHHOM MJIOCKOCTH.

4. H3yuenue 3aKoHA COXpaHEHUS MEXaHWYECKON YHEPTHUU.
8 KUIIACC

Pa3pen 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIPHO-KMHETUUECKOW TEOpUr CTpOeHUsl BemecTBa. Macca u
pasMepbl  aToMOB W MoOJeKyd.  OmbIThl, MOATBEP)KIAIOIIME  OCHOBHBIC  IOJOXKECHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOpHUH.

Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpuctammudeckue u
amopdubie Tena. OOBSICHEHUE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJT HA OCHOBE TOJIOKCHHI
MOJICKYJIIPHO-KUHETUYECKOW Teopur. (CmayMBaHME W KaNWUISIPHBbIE SBJICHUSA. TeIjioBoe
pacIIMpPEHUE U CHKATHUE.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO IBMKEHHUs 4YacTUll. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHUS! BHYTPEHHEH SHEPTUu: TeIUIonepeiada u coBepiieHrne padboTel. Busr
TEIUIONEePEIaun: TEIIONPOBOJHOCTh, KOHBEKIUS, U3Ty4YCHHE.

KonunuectBo TemnoTel. Y aenbHas TEMI0EMKOCTh BelllecTBa. TermiIo00MeH U TEIIOBOE PaBHOBECHE.
VYpaBuenue temnoBoro Oananca. [ImaBnenue u oTBep/ieBaHNE KPUCTATUNIMUECKUX BEIIECTB. Y ACIbHAS
TertoTa TutaBineHus. [lapooOpa3oBanue u koHaeHcaus. Mcnapenne. Kunenue. YaenpHas temioTta
napooOpazoBaHus. 3aBUCUMOCTh TEMITEPATYPhI KUTICHHS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TomMBa. Y 1elbHas TEIIoTa CropaHus.

[Mpunnumner padotel TemnoBbix Asurateneit KIIJ[ termnmoBoro nsuratens. TerniaoBble JBUraTenu U
3alIUTa OKPYKAIOIIEH CpeIbl.



3aKOH COXpaHEHUs U MIPEBPALICHHS SHEPIUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpavyuu.

HaGmonenne 6poyHOBCKOTO JIBHYKEHUS.

HaGmonenue nuddysum.

HaGmronenue siBiieHU cMauuBaHUs U KalWJUTSIPHBIX SIBJICHUH.

HabGnroenue TenioBoro pacimpeHus Tell.

V3MeHeHue 1aBlieHus ra3a Npy U3MEHEHUH 00bEMa U HarpeBaHUM UITU OXJIAXKICHHU.
[IpaBuna u3MepeHus TeMIepaTyphbl.

Buns! Teruionepenaym.

OxJtak/IeHue MPU COBEPILICHUH PAOOTHI.
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HarpeBanue npu coBepiieHUH padOThl BHEITHUMH CUJIAMHU.
CpaBHEHME TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. Habmonenue xunenus.
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. Habmonenue mocTostHCTBa TEMIIEPATYPHI IPH TUIABJICHHH.

13. Mopenu TEmIoBbIX IBUTaTENEH.

Jlabopamopnuie padbomul u onvimel.

OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MTPUTSKEHUSI.

OnBITHI IO BBIPAIIMBAHUIO KPUCTAUIOB TIOBAPEHHOM COJIM MJIU caxapa.

OnbITHI 110 HAOIIOEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.

PN e

OmnpeneneHrie AaBieHUs BO3AyXa B OaJUIOHE MINPHIIA.

5.  OmbIThl, I€MOHCTPUPYIOIIKE 3aBUCUMOCTh JaBJICHUS BO3/1yXa OT €ro o0béMa M HarpeBaHUs
WM OXJIQXKICHUS.

6. IlpoBepka ruUIIOTE3bl JIMHEMHOW  3aBUCUMOCTH  JUIMHBI  CTOJIOMKA  JKMJIKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMIepaTyphbl.

7. HaOnroneHue n3MeHeHMsl BHYTPEHHEH 3HEpPruu Tena B pe3ysbTare TeIulonepeiadn U padoThl
BHEILIHUX CHIIL.

8. MHccnenoBanue sBiIeHUs TEIUIOOOMEHA PU CMEUIMBAHUHU XOJIOTHOW U TOPSYEH BOJIBI.

9. OnmnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOH IMPH TEIIOOOMEHE C HarpeThiM
METAJNINYECKUM LIWINHAPOM.

10. OmnpeneneHue yneapbHOU TEIUIOEMKOCTH BEILIECTBA.

11. Hccnenosanue nporecca UCIIapeHus.

12. OmnpeneneHne OTHOCUTENBHON BIa)KHOCTH BO3yXa.

13. OmnpeneneHue yieabHONU TEIUIOTHI IUIaBJIEHUS JIbJIA.

Paznen 7. DiiekTpuuyeckre 1 MarHUTHbIE SIBJICHUS.

DnekTpuzanus Te. J[Ba poja aIeKTpUdecKux 3apsaoB. BzaumoneiicTBie 3apsyKeHHBIX TeJl. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJAEHCTBHSI 3aPS’KEHHBIX TEJI OT BEJIMUMHBI 3apsI0B U PACCTOSHUS
MEXy TeJIaMu).

Onextpuueckoe rmosie. Hanpsok€HHOCTH  3nekTpuueckoro rmosid. [IpuHIMI —Ccyneprno3unuu
JIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenn snexTpuueckux 3apsaoB. DJIEMEHTApHbIM 3iekTpuueckuil 3apsn. CTpoeHue aroma.
IIpOBOAHMKY U JUAIIEKTPUKH. 3aKOH COXPAHEHMS DJICKTPUYECKOTO 3apsia.

ONEeKTpUYECKUH TOK. YCIIOBUS CYLIECTBOBAHMS JIEKTPUUECKOIO TOKA. MICTOYHMKM IOCTOSTHHOTO
TOKa. J|efiCTBUS 3JIEKTPUUECKOTO TOKA (TEIUVIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B
KHUJIKOCTAX U rasax.



Onektpuueckas uenb. Cuiia Toka. DiekTpuueckoe HamnpspkeHue. CONpOTUBIEHUE MPOBOJIHUKA.
VnenbHOEe compoTHBIEHHE BemlecTBa. 3akoH Owma anga ywactka uenu. llociemoBaTenbHoe u
napajuiesIbHOE COeTMHEHHE MMPOBOHUKOB.

PaGota u MOmHOCTH 3neKkTpudeckoro Toka. 3akoH J[xoyms—JIeHna. DnexkTpuueckue LEnu U
MOTPEOUTENHN IIEKTPUIECKON YHEpTrHUH B ObITY. KOpoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThl. B3anmoelcTBUEe NOCTOSHHBIX MarHUTOB. MaruuTtHoe rnosne. MarautHoe
none 3eMiIM M €ro 3HaueHue Uil ku3Hu Ha 3emiie. OnblT Opcrtena. MarHuTHoe 1oie
3JIEKTPUYECKOr0 TOKA. [[puMeHEeHne 3JIEKTpPOMarHuTOB B TEXHHKE. J[€MICTBHE MArHUTHOrO MOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBHUraTeIb MOCTOSHHOIO TOKA. VCIONB30BaHNUE IEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Omneitel @apanes. SBneHue snekTpoMarHuTHOM UHAYKIMU. [IpaBuio Jlenmna. DnektporenepaTop.
CriocoObl MOMY4YeHHS SIEKTPUUECKON IHEPruu. DJIEKTPOCTAHIIMK HAa BO3OOHOBISIEMBIX UCTOYHHKAX
SHEPTUH.

Jemoncmpayuu.

DJeKTpU3aus Tel.

JIBa posia 37EKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsSKEHHBIX TEll.
YCTpoUCTBO U JEHCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS UHTYKLIUS.

3aKOH COXpaHEHUs AMEKTPUUECCKUX 3aPsI0B.

[TpOBOTHUKY ¥ TUATIEKTPUKH.

MopaenupoBaHH€ CUIIOBBIX JUHUM SJIEKTPUUECKOTO TOJIS.

HcTOYHHMKN TOCTOSIHHOTO TOKA.

JlelicTBUA 2IIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUI TOK B JKUJIKOCTH.
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I"a30BbIii pa3psa.
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N3mepeHne cuiibl TOKa aMIIEpMETPOM.

N3mepenne 351eKTpUYecKOro HanpsKeHUs: BOJIbTMETPOM.
PeocTaT u MarasuH cOnpOTUBIIEHUN.

. BzamMopeiicTBHE TTOCTOSSHHBIX MArHUTOB.

[T = Gy S Y
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. MOIIGJII/IpOBaHI/IC HCBO3MOXHOCTH pa3aCICHUA IMOJIFOCOB MarHura.
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N

MO}IGHHpOBaHI/IC MAardimuTHBIX HOJ'ICI71 IIOCTOAHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarsuTHoe 1oJjie Toka. DJIeKTPOMAarHur.

. JleficTBUE€ MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENH MIOCTOSTHHOTO TOKA.

N NN =
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HccnenoBanue sBIEHUS 3J€KTPOMATHUTHOM MHIYKIUU.

OnbiTel Papajes.

3aBUCUMOCTh HaMpaBICHUS HHIYKIIHOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHUSI.
25. DneKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopusie padomot u onvimel.

OIBITEI 10 Ha6J'IIOI[eHI/IIO QJICKTPHU3alH TCJI I/IHI[YKHH@ﬁ " IIPpHU COIIPUKOCHOBCHHHU.

NN
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HccnenoBanue 1eHCTBUS 3JIEKTPHUUECKOTO MOJISl HA MPOBOIHUKU U AUAJICKTPUKH.
COopka u mpoBepka padOThI JEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKa.

W3mepenune u peryaupoBaHue HaAMPsHKSHUS.
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6. MHccrenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO YEpPeE3 PE3UCTOP, OT CONPOTHUBIICHUS
pE3UCTOpa U HANPSKEHMSI HA PE3UCTOPE.

7.  OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IEKTPUYECKOTO CONPOTUBIICHUS IPOBOJHUKA OT
€ro JJIMHBI, TUIOIIA/I IOTIEPEYHOT0 CEUEHHs U MaTepHala.

8. IlpoBepka mnpaBuiia CIOKEHHUS HANpPsDKEHUH MPU MOCIEAOBATEILHOM COEIUHEHHM JIBYX
PE3UCTOPOB.

9. Ilposepka mpaBuia sl CUJIbI TOKA IPY NapajuIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Ompenenenue pabOTHI MIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11. OmnpeneneHne MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEH.

13. Onpenenenune KIIJ] HarpeBatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHS MIOCTOSIHHBIX MarHUTOB.

15. M3ydeHne MarHUTHOTO MOJIsI IOCTOSIHHBIX MarHUTOB IIPHU UX O0BbEIMHEHUH U Pa3/ICIICHUN.

16. HccienoBanue eUCTBHS 2JIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnpIThl, EMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI B3aUMOJEWCTBUS KATYIIKHM C TOKOM U
MarHuTa OT CHUJIbI TOKA W HAIIPaBJICHUs TOKA B KaTYIIKE.

18. N3yueHue AeHCTBUS MArHUTHOTO I10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4eHue paboThl JEKTPOIBUTATEIIS.

20. Usmepenne KIIJI 21eKTpoABUTaTEIbHON yCTAHOBKH.

21. OmeITBl IO  HMCCIENOBAaHUIO SBICHHSA JJICKTPOMAarHMTHOM HWHAYKLHU: HCCIEAOBAHUE
W3MEHEHUH 3HaUEHUS U HAIIPaBJICHUS HHAYKLIHOHHOIO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannyeckoe paBrkeHue. MartepuanbHass Touka. Cuctema oTcu€ra. OTHOCHUTEIBHOCTh
MEXaHWYEeCKOro  JIBIKeHMs. PaBHOMepHoe  mpsMmoiuHelHoe ABWxkeHue. HepaBHomepHoe
NpAMOJIMHENHOE ABMKEeHUE. CpelTHsIsl 1 MTHOBEHHAsl CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBHXKEHUHU.

VYckopenue. PaBHOyckopeHHOe mpsimonuHeiiHOe BikeHHe. CBoOogHOoe mnaneHue. OMbITHI
lNanunes.

PaBHOMEpHOE nBIKEHHUE 1O OKPYKHOCTH. [lepron n gactora obOpamenus. JInHeiHass U yriioBast
ckopoctu. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

IlepBeii 3akoH Herorona. Bropoin 3akoH Herorona. Tperuit 3akon Herotona. IIpunnumn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujla TPEHHUS CKOJIbKEHHMsI, CHJIa TPEHUs IOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TsHDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. Y CKOpEeHHE CBOOOIHOTO majaeHus. [IBuxkeHue
aneT Bokpyr Connina. [lepBas kocMuueckast ckopoctb. HeBecoMocTh U eperpys3ku.

PaBHOBecue MarepuanabHOW TOukH. AOcomOTHO TBEpHOE Teno. PaBHoBecue TBEpPAOTO Tena C
3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuiibl. LleHTp TspkecTu.

Wmnynec Tena. l3meHeHwe wummyinabca. MMmynbe cuiibl. 3aKOH COXpaHEHHS HMITYJIbCa.
PeakTuBHOE nBUKEHUE.

Mexannueckas pabota u MOITHOCTh. PaboTa cuil TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH H
pabotel. [loTeHnmanbHass 3HEPrus Teja, MOAHATOTO HaJ TMOBEPXHOCTHIO 3eMiH. [loTeHuuampHas
SHEprus cxkatol npyxuHbl. KuHetnueckas sHeprus. Teopema O KMHETHMYECKOW SHEPruM. 3aKOH
COXpPaHEHHUs MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.



1. HaGmroneHne MEXaHU4eCKOTO IBMYKCHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME MyTEH W TPACKTOPUM JABMIKEHHS OJJHOTO M TOTO K€ T€Ja OTHOCHUTEJIBHO PAa3HbBIX
TEJl OTCYETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEHMHOTO JIBHXKEHHUSL.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHUS.

5. HaOxromeHue NBMKEHHUS Tella 10 OKPYKHOCTH.

6. HaOmonenne MexaHMYECKUX SIBICHUN, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay nmpu eé
PaBHOMEPHOM M YCKOPEHHOM JBHKCHUH OTHOCHUTEIHHO KaOWHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS Tela OT MAcChl T€JIa U AEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmronenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJ.

9. /3meHeHue Beca Teja MPU YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaya uMmynabca Npu B3aMMOACHCTBUU TE.

11. TIpeobpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJl.

12. CoxpaHeHUE UMITYJIbCa IPU HEYIPYTOM B3aHUMOI€UCTBHUH.

13. CoxpaHeHHe UMIYNbCa IPU aOCOIIOTHO YIIPYTOM B3aUMOACHCTBUH.

14. HaGmroneHue peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHHE MEXaHWYECKON IHEPTrUU MIPH CBOOOTHOM T/ ICHHH.

16. CoxpaHeHHE MEXaHUYECKOW YHEPIUHU MIPHU JABUKEHUH TeJla MO I€UCTBUEM NPYKUHBL.

Jlabopamopusie padomot u onvimel.

1. KoHcTpynpoBaHue TpakTa A pa3roHa U JaJIbHEHIIEr0 paBHOMEPHOIO JIBUYKEHUS IIapHKa
WJIU TEJICKKH.

2. OmpeneneHue cpeHEN CKOPOCTH CKOMBKEHUS OpYyCKa WM JBMKEHUS [IapUKa MO0 HAKIOHHOM
IJIOCKOCTH.

3. Ormpenenenue yCKOpEHHUs Tesa MPH paBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM MJIOCKOCTH.

4. UccnenoBaHue 3aBUCMMOCTH IyTH OT BpPEMEHU IPU PABHOYCKOPEHHOM JBI)KEHHU 0e€3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CIM MPH PAaBHOYCKOPEHHOM ABIKEHUU 0€3 HaYaJIbHOW CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE POMEKYTKH BPEMEHN OJNHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUS OT CUIIbI HOPMAJIbHOTO JIABJICHHUS.

7. Omnpenenenue k03 PUIMEeHTa TPEHUS CKOIBKEHUS.

8. Omnpenenenne KXECTKOCTU NPYKUHBI.

9. Omnpeaenenne padOThl CUIIBI TPEHUSI TP PAaBHOMEPHOM JBUKEHHMHU TeJla TI0 TOPU30HTAIBHON
MMOBEPXHOCTH.

10. Ompenenenue pabOTHl CHUJIBI  YIPYTOCTH TMpPU TOABEME Tpy3a C HUCHOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. M3yueHwue 3aKOHA COXPAHEHHUS SHEPTHUH.

Pa3ngen 9. MexannyecKkue KoJ1e0aHusd U BOJHBI.

KonebarenbHoe paBmwkeHne. OCHOBHBIE XapakTEPUCTHKHM KoJeOaHWi: Tepuoj, 4dacToTa,
aMIuiuTyga. MareMaTudeckuii W NPYKUHHBIA ~ MadATHUKH. [IpeBpailieHne SHEprum mnpu
Kose0aTeIbHOM ABMKCHUU.

3aryxaromue KonebaHus. BeiHykaeHHble KoneOaHus. Pe3oHanc. MexaHMYECKHE BOJIHBI.
CaoiicTBa MexaHn4eckux BOJIH. IIpogonbHble U monepedyHbie BOJHBI. JJIMHA BOJHBI U CKOPOCTh €€
pacnpocTtpaHeHusi. MexaHn4eCKHUE BOJIHBI B TBEPIOM TEJI€, CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa  BeicOoTa ToHa. OTpaykeHue 3Byka. MHpa3Byk u yiabTpa3ByK.

Jemoncmpayuu.

1. Habmronenue xoneGaHui Te MO JEHCTBUEM CHUIIBI TSKECTH U CUIIBI YIPYTOCTH.
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Habmronenne xonebanuii rpy3a Ha HUTH M Ha TIPY>KUHE.
HabGnronenne BEIHYKIEHHBIX KOJIeOaHUH U pe30HaHCa.
PacmipocTpanenue npoAoabHBIX U MOMEPEYHBIX BOIH (HA MOJEIH).
HaO:roeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI1 pE30HaHC.

Jlabopamopusie padbomot u onvimel.

e W

1. OmnpeneneHnre 4acTOTHI U MepUoa KOJIeOaHUH MaTEeMaTHUYECKOTO MasiTHUKA.
2. OmpepeneHue 4aCcTOThI U NEPHOA KOJICOaHUI MTPYKUHHOTO MasTHUKA.
3. MHccremoBanue 3aBUCHMOCTH TEpHOJa KOJeOaHMI MOIBEHMICHHOTO K HUTH Tpy3a OT AJUHBI

4. MHccnenoBaHue 3aBUCUMOCTH TIEpHOa KOJIeOaHW MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.
5. IIpoBepka He3aBUCHMOCTH TepuoAa KoieOaHUW rpys3a, MOABEIIEHHOIO K HUTH, OT MacChl
rpysa.
6. OIBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH IMMEpPHOJa KOJICOAHUN MPYKWHHOTO MasTHHKA OT
Macchl Ipy3a U KECTKOCTH NPYKUHBI.
7. HW3mepenue ycKOpeHHs CBOOOTHOTO MaeHHUS.
Paznen 10. DaeKTpOMarHuTHoe 1moJie M 3J1eKTPOMarHUTHbIE BOJIHbBI.
DJIEKTPOMAarHUTHOE TM0J€. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWCTBA 3IEKTPOMATHUTHBIX BOJIH.
[IIxana 351eKTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBolicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopusie padbomot u onvimel.
1. H3ydeHue CBOMCTB JEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO MOOMIIBHOTO TeedoHa.
Pa3znea 11. CBeToBbIe IBJIEHHS.
JlyyeBas monenb cBeta. Mctounuku cBera. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA. 3aTMEHMUS
Comnua u JIynel. Otpaxenue cBera. [Imockoe 3epkasio. 3akOH OTpa)KeHHUsI CBETA.
[Ipenomnenue cBeta. 3akoH mpesomiieHHs cBera. [lonHOE BHYTpEHHEE OTpakeHHE CBETa.
Hcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.
JInnza. Xon mydeit B nuH3e. OnTrueckas cucreMa ¢otoanmnapara, MUKPOCKOIa U Teleckona. [ na3
Kak ONTHYecKasi cucteMa. bm3opykocTh U 1allbHO30PKOCTb.
Paznoxxenne Oemoro cBera B crekTp. Omnbitel HetoToHa. CrokeHHE CHEKTpPaJbHBIX I[BETOB.
Jucnepcus cera.
JHemoncmpayuu.
[IpsimosIMHEMHOE pacIpOCTPaHEHNE CBETA.
OrtpakeHue cBera.
[Tonyuenue n3o00pakeHU B TNIOCKOM, BOTHYTOM U BBIMTYKIJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTruyeckuii CBETOBO/I.
Xon yuelt B coOuparoreit TuH3e.
Xon JIydeil B pacCenBarolIeH JIMH3E.
[Tonmy4yeHune n300pa>keHUI ¢ TTOMOIIBIO JIMH3.
[Tpunnun aeiictBus GpoToanmapaTa, MUKPOCKOIA U TEIECKOTIA.
10. Mopaens riasa.

LNk WN e

11. Pa3nokeHue 6enoro cBeTa B CIIEKTP.
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12. Tlonyuenue 6en0ro CBETA MPH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH yIila OTPaXEHUs] CBETOBOTO J1y4a OT yrja naJeHusl.

2. Uzydenwne xapaKTepUCTUK U300paKeHHsI IPEIMETA B TUIOCKOM 3€pKaJe.

3. MHccrnenoBanue 3aBUCHMOCTHM YIjla IpPEJOMJIEHUS CBETOBOIO Jiydya OT yrja IHaJeHHUs Ha
TPAHUIIE «BO31YX—CTEKIION.

4. [TlomydyeHue n300paKCHHUM C ITOMOIIIBIO COOMPAFOIICH JIMH3BI.

5. Omnpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIICH JTHH3BIL.

6. OMNBITH MO Pa3IOKEHHUIO OEJIOTO CBETa B CIIEKTP.

7.  OnsITHI IO BOCTIPUATHIO I[BETA MIPEAMETOB MPHU WX HAOJIOJCHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pasznen 12. KBaHTOBBIC sIBJICHHS.

Onseitel Peszeppopna u 1utanerapHas mojenb aroma. Mopens atoma bopa. Mcnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHEYaThle CIIEKTPHI.

PanunoaktuBHOCTE. AJbda, OeTa- U ramma-uznydenus. CTpoeHHe aTOMHOro siapa. HykioHHas
MOJIeNIb aTOMHOTO sifpa. M3oronsl. PaguoaxkTuBHble npeBpamienus. [lepuon nomypacnaga aTOMHBIX
sanep.

Snepuble peakiuu. 3aKOHBI COXPAaHEHHS 3apsAIOBOIO M MAaCCOBOIO YHCEN. ODHEPrus CBA3U
aTOMHBIX sjep. CBsA3b Macchl U dHepruu. Peakuuu cuHTe3a U aeneHus suep. VICTOUHMKU SHEpPruu
CouHiia u 38E31.

Snepnas sHepreTuka. JIeHCTBUSA paAMOAKTUBHBIX U3JIyYECHUN HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1. CnexTpbl U3JIy4EHHUS U TOTJIOLICHHUS.

2. CnexTpsl pa3JInYHbIX Fa30B.

3. ConekTp BogoOpoOaa.

4. Habmonenue TpekoB B kamepe Bunbcona.

5. PaOota cuéTurnka HOHM3UPYIOLINX U3TyYEHUH.

. Perucrpanms u3mydeHuss IPUPOTHBIX MUHEPATIOB B ITPOTYKTOB.

Jlabopamopusvie padomot u onvimul.

1. HaOmroaeHue CIUIONMIHBIX U IMHEHYATHIX CIEKTPOB U3ITyUEHUSI.

2. HccnenoBanuwe TpPEKOB: HM3MEPEHHWE OHEPrMM YACTUIBI 1O TOPMO3HOMY MyTH (1O
dboTorpadusm).

3. UMsmepenue pagnoakTUBHOTO (hoHA.

IloBTOpPHTEIBEHO-00001IIAO NI MOTYJIb.

[ToBTOpHTENEHO-0000IIAOIIIMIT MOAYAb TMPEIHA3HAYCH I CUCTEMATHU3alMK M 0000IIeHUs
MPEIMETHOTO COJEP>KAHUS U OIbITa NEATEIHHOCTH, MPUOOPETEHHOTO MPU M3YYEHUU BCErO Kypca
¢bu3uKH, a Takke JUIsl TOJTOTOBKM K OCHOBHOMY TOCYJAPCTBEHHOMY 9K3aMEHY IO (U3HKE st
00yJaronuxcsi, BRIOPaBIIUX 3TOT YUEOHBIN MPEIMET.

[Ipu mM3ydeHNH NAHHOTO MOMYNSI PEANH3YIOTCS U CUCTEMATH3UPYIOTCS BUABI ACSITEIHLHOCTH, HA
OCHOBE KOTOPBIX O00ECIIEYMBACTCS JOCTIIKCHHUE IMPEJAMETHBIX W METaIlPEeIMETHBIX TUTAHUPYEMBIX
pe3ynbraToB 00ydeHus, (HOpMUPYETCS ECTECTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOCHHE Hay4dHBIX
METOJIOB WCCIICIOBAHUS SIBICHUH TPUPOABI M TEXHHUKH, OBJIAJICHUE YMEHHUSMHU OOBICHSITH
¢dbusnueckue SBICHUS, TPUMEHSS MTOJIyYeHHbIE 3HAHUS, pelaTh 3a/1a4l, B TOM YHCII€ KaUeCTBEHHBIE
Y DKCTIEPUMEHTAJIbHBIE.

[IpyHIMNIMANBHO NESTEIbHOCTHBIA XapaKTep JAHHOIO pas3lielia peain3yercs 3a CYET TOrO, 4TO
oOyuaroluecs BBIMONHAIOT 33/1aHUs, B KOTOPBIX UM IIpEAJaraeTcs:
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Ha OCHOBE TMOJYYCHHbIX 3HAHWH paclO3HABaThb W HAYYHO OOBACHATH (U3MUYECKUE SBJICHUS B
OKpY>Kalolllei MpUpojie U MOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAyYHBIC METOIBI HCCIICAOBAHUS (DU3UICCKUX SBJICHUM, B TOM YHCIIC JIJIST IPOBEPKHU
TUMOTE3 U TOTYyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITh HAydyHbIC OCHOBHI HambOoJee BAXHBIX JOCTHKCHHN COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPaKTUYECKOTO HCIOIb30BaHUS Pa3IMYHBIX MCTOYHHKOB SHEPrUUM HA OCHOBE 3aKOHA
MIPEeBpAIICHHUS U COXPAHEHHSI BCEX M3BECTHBIX BUJIOB YHEPTHUU.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IMTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Wzydenne pu3mku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAIPABICHO Ha JTOCTIKEHUE
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX O6p&30BaTeJ'II)HI>IX PE3YIBbTATOB.

B pesynpraTte nzyuenus (pU3NKU Ha yPOBHE OCHOBHOI'O OOIIETr0 0O0pa3oBaHus y 00y4aromerocs
OyayT cOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIC PE3YIbTATHl B YACTH:

e 1) IAaTPHOTHYECKOI0 BOCIIMTAHMS:

® - IPOSIBJIICHUE MHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hHU3NUecKoi
HayKH;
® - [ICHHOCTHOE OTHOIIECHHUE K TOCTHKCHUSIM POCCUHCKUX yUEHBIX-(DU3HUKOB;

e 2) rpamaaHCKoOro u JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

® - FOTOBHOCTb K aKTHUBHOMY YYacCTHIO B OOCY>KIACHHH OOLIECTBEHHO 3HAYUMBIX U ITHUECKHUX
po0JieM, CBS3aHHBIX C TPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUN (DU3HKY;

® - OCO3HAaHHE BAJXHOCTU MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B IEATEIIBHOCTU YUYEHOTO;

e 3)3CTeTHMYECKOr0 BOCIIMTAHUS:

® - BOCIPHITHE ICTETHUECKUX KadyecTB (PM3MYECKON HayKHu: €€ TapMOHHYHOTO MOCTPOCHUSI,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HaHHE LEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAaHUS MHUpA,
OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIOIIECH KYJIBTYPBI;

e - pa3BUTHE HAY4HOIl I0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKOMN 1eITeIbHOCTH;

e 5) ¢opMupoBaHHS KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0O 0J1ArONOIYYHsI:

® - OCO3HAaHME IIEHHOCTH 0e30MacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXXHOCTHU MPaBHJI 0€30M1aCHOTO MOBEJCHHUS HAa TPAHCIIOPTE, HA JOPOTaX, C AIMEKTPHUECKUM U
TEIUJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBUSX;

¢ - chOpPMHUPOBAHHOCTH HaBbIKa peieKCHH, MPU3HAHUE CBOCTO NpaBa HA OMIMOKY M TaKOTO
e IpaBa y JpYyroro 4eioBeKa;

e 6) TPYA0OBOIO BOCTIMTAHMSA:

® - AKTUBHOE y4YacTHE B PEUICHUH MPAKTUYECKUX 3ahad (B paMKax ceMbd, 00pa3oBaTeNbHOM
OpraHu3aliu, ropo/ia, Kpasi) TEXHOJIOTHYECKON U COLMANIbHON HaNpaBIE€HHOCTH, TPEOYIOIUX B TOM
quclie ¥ GU3NYECKUX 3HAHMUIA;

® - UHTEpEC K MPAKTHYECKOMY U3YUYEHHUIO POQeCcChid, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JI0rHYE€CKOr0 BOCTIUTAHUSA:

e - OpHUEHTalMs Ha MpUMEHEHHE (QU3NYECKUX 3HAHUN JId peuieHus 3agad B 00JacTu
OKpY)KaloIlled cpeabl, IUIAHWPOBAHMS TOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEACTBUM IS
OKpY>Karolleu cpebl;

e - 0CO3HAHUE IrI00aTHHOIO XapaKTepa SKOJIOTHUECKUX MPOOIEM U IMyTel UX PEIICHNUS;

e 8) aganTanmuM K MU3MEHSIIONIUMCS YCJI0OBUSAM COLMAJILHON M NPUPOIHOM Cpebl:

e - TOTPeOHOCT, BO B3aUMOJCHCTBUM TPU BBIIOJHEHUH HCCIEIOBAaHUM M TMPOEKTOB
(bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTUX;

® - [IOBBIIICHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO 1E€ITEIbHOCTD;

e - NoTpeOHOCTH B (DOPMHUPOBAHHHM HOBBIX 3HAHUM, B TOM YHuClIe (OPMYyIUPOBATH HJIEH,
MOHSITHUS, TUTIOTE3BI O QPU3UIECKUX OOBEKTAX U SIBICHUSX;

® - 0CO3HaHUE JAePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (DU3HKH;
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® - [UIAHUPOBAHHE CBOETO Pa3BUTHA B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

® - CTpeMJICHHE aHAJIU3UPOBATh U BBISBIISITH B3aUMOCBS3U MIPUPOJIbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHUCJIE C HCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUMH;

® - OIEHKAa CBOMX JEHCTBHI C YYETOM BIUSHHS HAa OKPYXAIOIIYI0 CPEAYy, BO3MOKHBIX
r7100aIbHBIX MOCIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATbHI

B pesynbraTe ocBOEHHs MpOrpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Y
oOyvaromerocsi OyayT chOpMHpPOBaHBI  MeTanpeAMeTHbIe  Pe3yJbTaThl, BKIIOYAIOIINE
MO3HABaTENIbHbIE YHUBEpCalbHbIE YyueOHBbIe JCHCTBHUS, KOMMYHHUKATHBHBIE YHHUBEpCAJIbHbBIE
yueOHbIe IeCTBUS, pEryasSTUBHbIE YHUBEpCaIbHbIe yueOHbIe AeHCTBUS.

ITo3naBaTe/1bHbIe YyHHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble Jjornyeckue neiicTBUA:

®  BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SBICHUN);

®  YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKAIUK, OCHOBAHUS Uil OOOOLICHUS H
CpaBHEHMS;

®  BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUUS B pacCMaTpUBAEMbIX (akTaX, NAaHHBIX M
HaOJIIOCHUAX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSM;

®  BBIBIATH NPUYMHHO-CJICICTBEHHBIC CBSI3M TPH M3YyYCHUU (PHU3MUECKUX SIBICHUH U
IIPOLIECCOB, JA€aTh BBIBOJbI C UCIOIb30BAHUEM JEIYKTUBHBIX U MHIYKTHBHBIX YMO3AKJIIOUCHMH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3SIX (PU3NUECKUX BEIHUYHH;

®  CaMOCTOATENbHO BbIOMpaTh crnoco0 pemieHus yueOHOW (usmueckol 3anayn (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB peIeHHs, BHIOOp Hanbojee MOAXOJIIEro ¢ y4€TOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarebcKue AeiiCTBUSA.

®  WCIOJIB30BaTh BOMPOCHI KaK MUCCIIET0BATEIbCKII HHCTPYMEHT MTO3HAHMUS;

® [POBOJUTH IO CaMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXHBIM (usnueckuit
AKCIIEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHNE (PUINYECKOTO SIBICHUS;

® OLIEHUBaThb Ha NPUMEHHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, MOIYYEHHYIO B XOJe
UCCIIEIOBaHUS WK HKCIIEPUMEHTA;

®  CcaMOCTOATENBHO (hopMyaupoBaTh 000OILIEHUS U BBIBOABI MO pE3yibTaTaM IMPOBEAEHHOTO
HaOJIIOICHNUS, OIIbITA, UCCIICOBAHMS,

® [POTHO3MPOBATH BO3MOXKHOE JajibHEWIIee pa3BUTHE (U3NUYECKUX IPOLIECCOB, a TaKXKe
BBIJIBUT'ATh IPEATION0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

® TPUMEHSTHh pAa3IUYHBIE METO/AbI, WHCTPYMEHTHI W 3ampoChl IPH TIOWCKE H O0TOOpe
MH(POPMALIUY WU TAaHHBIX C YYETOM MPEIOKeHHON yueOHoM (u3nyeckoi 3a1aum;

®  AHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3TMYHBIX BHJIOB
1 GOpM MpeaCTaBICHUS;

®  CaMOCTOATENbHO BBIOMPATh ONTUMAIbHYIO (OpMYy HpeacTaBiIeHHs HHGOpPMALUU H
WITIOCTPUPOBATh pelIaeMble 3a7audl HECIOKHBIMU CXEMaMu, JuarpaMMaMu, HHOM rpadukoil U ux
KOMOMHAIIHSIMH.
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KoMmyHHKaTHBHBIE YHUBEPCAIbHbIC YU4eOHbIE 1eHCTBUA:

e B Xx0/¢ 00CYX/IEeHHUSI y4eOHOTO MaTepuala, pe3yabTaToB JIJAOOPATOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXJaeMOW TeMbl U BbBICKA3blBaTh WJECH, HALlEJIECHHbIE Ha
pelIeHue 3a/1a4u ¥ NoJIIep:KaHre 01aroxKenaTeIbHOCTH OOIIEHNUS;

®  COIIOCTaBJIATh CBOU CYXJEHUS C CYXKACHUSAMHU JPYruX YYaCTHUKOB JUanora, oOHapy>KuBaTh
pa3auyuue U CXOACTBO MO3HIINN;

®  BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

e yOJMYHO NPEJCTABISTH PE3YJAbTaThl BHIIIOJIHEHHOTO (PU3NYECKOr0 OIbITA (IKCIEPUMEHTA,
UCCIIeIOBAHMSL, IPOCKTA);

® [IOHMMAaTh M HCIOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW M WHIMBUIYaJbHOW pabOThI IpH
peleHNH KOHKPETHON (pU3UUECKOil TpoOieMBbl;

e [IpUHUMATh II€JI1 COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBaTH JEUCTBUA 1O €€
JOCTH)KEHHUIO: paclpeiessaTh pojid, OOCYKIaTh IMPOLECCHl M pe3ylbTaTbl COBMECTHOW paloThl,
0000111aTh MHEHUSI HECKOJIBKHX JIIOJICH;

®  BBINOJHATH CBOK YacTb palOThI, JOCTHras KadeCTBEHHOTO pe3yibTara IO CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOU AEUCTBUSA C APYTUMU YJI€HAMH KOMaH/Ibl;

® OLIEHUBATh KaueCTBO CBOEr0 BKJIaJa B OOIIMH NPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIbHO
c(OpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

PerynsaTuBHbIC yHHBepCaJbHbIe y4eOHbIe AeliCTBUS

Camoopranuzanmus:

®  BBIBIATH MPOOJEMBI B JKU3HCHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIMX IS PEIICHUS
(bu3nUeCcKUX 3HAHUM;

® OpUCHTUPOBATHCS B PAIMYHBIX IIOAXOAAX TPHHATHS peIlIeHHH (MHAMBHAYaJIbHOE,
NPUHSATHE PEILICHHS B TPYIIIE, IPUHATUE PEIICHUI TPyNIoii);

®  CaMOCTOSTENIbHO COCTAaBJIATH QITOPUTM pEIIeHUS (QHU3MYECKOH 3ajauydl WM  IIaHa
MCCIIEIOBAHMS C YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh
npeasaraeMble BapUaHThl PEIICHHIA;

e  jenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHATBHBINH HHTEJIEKT:

®  J1aBaTh a/ICKBATHYIO OLIEHKY CUTYaIlMH U MpeIaraTh IiaH e€ N3MEHEHHUS;

e OOBSACHATH NPUYMHBI JOCTWKEHUS (HETOCTIIKEHHS) PE3yJbTaTOB NESTEIBHOCTH, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY;

® BHOCHTh KOPPEKTHUBBHI B JEATECIBHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHHS (UIUUYECKOTO
WCCIICIOBAaHUSI WMJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, M3MEHHMBIIMXCS CHUTYallWH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

®  OLIGHUBATh COOTBETCTBUE PE3YJbTaTa EJIU U YCIOBUAM;

e  CTaBUTH ceOs HAa MECTO APYTrOro YesIOBEKa B XOJ€ CIOpa WIH JUCKYCCHHM Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUSI U JIOTUKY JIPYTOT0;

®  IpHU3HABaTh CBOE NMPABO HA OIIMOKY MPH pelIeHUN (PUINUECKUX 33/1a4 MM B YTBEP)KACHUIX
Ha Hay4YHBIE TEMBI U TaKOE K€ TPaBO JPYroro.

INPEIMETHBIE PE3YJIBTATHI
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K koH1y 00y4yeHus B 7 kiacce IpeMETHbIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

®  JCNOJIB30BaTh MOHATUA: (PU3NYECKHE U XUMHUUYECKUE SIBICHUS, HAOJIIOJCHUE, SKCIIEPUMEHT,
MOJIeNIb, TUIOTE3a, CAMHUIBI (U3NYECKUX BEIMYHH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, IJKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSAMOIMHEHHOE), TPACKTOPHUs, PAaBHOAEHCTBYIOIIAs cuia, fedopmanus (ynpyras,
TUTACTUYECKas ), HEBECOMOCTh, COOOIIAIONIHECS COCY/IbI;

e paznuyath sBiaeHUs (Auddy3us, TemaoBoe IBUKEHUE YAaCTHULl BELIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHHE, NHEPLUS, B3aUMO/ICHCTBUE TEJ, pABHOBECHE TBEPBIX TEI C
3aKpeIUIEHHON OCBhIO BpAallleHUs, Nepeaaya JaBlIeHHUs] TBEPAbIMU TEIaMH, XKHUJIKOCTAMU M ra3zami,
aTMoc(epHOe JaBlIeHHE, IUIABaHUE TEJl, IPEBPAIICHUS MEXaHMUECKOM SHEPruH) MO ONUCAHHIO MX
XapaKTePHBIX CBOMCTB M HA OCHOBE ONBITOB, JICMOHCTPUPYIOUIHNX JaHHOE (PU3NYECKOE SBIICHUE;

®  paco3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUYECKUX SBJICHUH B OKpPYXAIOIEM MUpPE, B TOM
yrcie GU3NIecKre SBICHHS B IPUPOAE: IPUMEPHI IBMKCHUS C PA3IMYHBIMU CKOPOCTSIMH B KHBOKH
U HEXHBOM INpHpOJe, NeHCTBUE CHUIIBI TPEHHUS B NPUPOJIE M TEXHUKE, BIMSHHE aTMOC(EpHOro
JaBJICHUS] Ha KMBOM OpraHu3M, IUIaBaHUE PHIO, pplYard B TEJ€ YEIOBEKA, IIPU 3TOM IMEPEBOAMTH
MIPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (HU3HMUECKHUX
SIBIICHMIA,

® ONHWCHIBaTHh M3YyUCHHBIC CBOWCTBA TeNl W (PU3MUECKUE SIBICHHUS, UCHONB3YS (DU3HUYECKHUE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPeMs, MyTh, CKOPOCTb, CPEHSIS CKOPOCTb, CHUJIa
YIPYroCTH, CUJIa TSDKECTH, BEC Tela, CWiIa TPEHUs, JaBiieHHe (TBEPAOro Teja, >KUAKOCTH, rasa),
BBITAJIKMBAIOIAs CHJIA, MEXaHWdeckas paldoTa, MOIIMHOCTb, IJIEYO CHJIbI, MOMEHT CHJIB,
KO3 QHUIMEHT MOJIE3HOT0 JIEHCTBUS MEXaHU3MOB, KUHETHUYECKas! M NMOTEHIUAIbHAS SHEPTHs), IpU
OIMCaHHUH MTPABUIILHO TPAKTOBATH (PU3NIECKHUI CMBICI HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHUS U
eIMHULBl (U3NYECKUX BEJIWYMH, HAXOAUTh (OPMYIbl, CBA3bIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYIMMH BeJIMYMHAMHU, CTPOUTH TPapUKH H3YUYEHHBIX 3aBUCHUMOCTEH (DHU3MUYECKUX
BEJIMYNH;

®  XapaKkTepu3oBaTh CBOMCTBA Tej, (PU3MUECKUE SIBJICHHUS M MPOLECCH, UCHOIb3Ys IMpaBHUiIa
CJIOKEeHMsI cuil (BAOJb OIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBUIIO
paBHOBecHs pbluara (0J0Ka), «30J10TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHW4YeCKOU
SHEPI'uH, MPU 3TOM JIaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alHUCHIBATH €0 MAaTEMAaTUYECKOE
BbIpaXCHHUE;

e OOBICHATH (hU3UYECKHE SIBICHUS, MPOLIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallMil NMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-CIIEJCTBEHHbBIE CBS3H,
CTPOUTh OOBsACHEHHE U3 1—2 JIOTMYECKUX WIaroB ¢ Onopod Ha 1—2 H3ydyeHHBIX CBOMCTBa
(bU3HYECKUX SIBICHUN, PU3MUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

e pemarh pacuéTHbIE 3a7auu B 1—2 NEeHCTBUS, UCIIOIB3Ys 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOILNE
¢u3nveckne BENIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/Jayll 3alMChIBaTh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3MUECKUE BENUYMHBI B (POPMYINIBI U NMPOBOAUTH PAcUEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIe, HEOOXOIUMBIE JJISl PELICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOJYYeHHON (hru3nyecKon
BEJIMYUHEI;

®  pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPH MOMOIIN (PU3UYECKHX METO/I0B, B
OMHCAaHUU WCCIEAOBAaHUS BBIIEIATh IPOBEPSEMOE MPEANONOKeHHe (TUIOTe3y), pazaudarbh M
MHTEPIPETHUPOBATH MOJIYyUYEHHBIN Pe3ybTaT, HAXOAUTh OIIMOKU B XOJ€ OIBITA, JeaTh BBIBOABI 110
€ro pe3ynbTaram;
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®  [POBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBICHUN WM (PUIUUECKUX CBOWCTB TEIN:
(GOopMyIMpOBaTh MPOBEPSEMbIC MPEATONOKCHHS, COOMpPATh YCTAHOBKY U3 MPEIJIOKCHHOTO
000pynoBaHUs, 3aMUCHIBATH X0/ OIbITa U (POPMYIUPOBATH BBIBO/IBI;

®  BBINOJHATH MPSMBIC HM3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacChl Tena, o0bEMa, CHIIBI U
TEMIIEPATyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
mpuOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTA U3MEPEHU;

® [IPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OIHOW (U3NYECKOH BETUYMHBI OT JpPYroil c
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCUMOCTH IYTH PaBHOMEPHO ABUXKYILETOCS Teja OT
BPEMCHH JBWKCHHUS TeJa, CUJIBI TPEHHUS CKOJBKEHHS OT Beca Tejla, KadecTBa O0O0padoTKH
MOBEPXHOCTEW TN M HE3aBUCUMOCTH CHIIBI TPEHHUS OT IUIOIIAJA CONPUKOCHOBEHUS TEN, CHUJIbI
VIPYTOCTH OT YITMHCHHS MIPYKUHBI, BRITATKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON YacTH Tela
U OT TUIOTHOCTU JKUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTU Tejla, OT IIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TENO, YCIOBHMA TUIABaHUS TEJN, YCIOBHI paBHOBECHs pbldara v OJIOKOB), y4acTBOBATh B
TUTAHUPOBAHUH Y4eOHOTO WCCIICIOBaHMS, COOUPATh YCTAHOBKY WM BBITIONHATH MU3MEPCHHUS, CIICAYS
MPENIOKEHHOMY TUIaHy, (UKCHUpOBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (DU3HMUECKHX
BEIMYMH B BHUJAE IMPEAJNOKEHHBIX Ta0nmui W TpaduKOB, [eiaTh BBIBOJBI IO pe3ylbTaTaM
UCCIIEIOBaHUS;

® MPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEMUYHMH (TUIOTHOCTH BEIIECTBA KHUJIKOCTH
U TBEPIOTO TeNa, CHUla TPEHUS CKOJIbKEHMs, JaBJI€HHE BO3/yXa, BBITAJIKMBAIOIAsA CHJIA,
JeCTByIONas Ha MOTPYXKEHHOE B JKUAKOCTH TENO, KOA(D(PHUIMEHT MOJIE3HOr0 JAEHCTBHS MPOCTHIX
MEXaHHU3MOB), CJEIysd MPEAT0KEHHOW WHCTPYKUMU: TPU BHINOTHEHUH W3MEPEHUN CcOoOHMpaTh
SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAYEHUE UICKOMOM BEJIMYHHBIL;

e  coOmoaTh MpaBUiia TEXHUKU 0€30MaCHOCTH MIpH paboTe ¢ T1abOpaTOPHBIM 000PYIOBAHUEM;

®  yKa3bIBaTh MPHUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIIINUECS COCYIbI, O0apoMeTp, phlYyar, MOABWKHBIA M HEMOJBIIKHBIA OJIOK,
HAKJIOHHAS MJI0CKOCTH;

®  XapaKTepU30BaTh MPUHIUIBI ACHCTBHS U3y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpPOM Ha MX OMHCaHMs (B TOM YHCIE: TOIUINIHUKH, YCTPOUCTBO BOAOIPOBOAA, THAPABINIECKUI
npecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), UCIOJb3ys 3HAHHUA O CBOMCTBax
(U3HYECKUX SIBJICHUN U HEOOXOAMMBIE (PU3NICCKUE 3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOJIUTH MNpUMEpbl (HAXOAuUTh HHPOpPMAIMIO O TMpUMEpax) MPAKTUIECKOTO
WCTIOJIb30BaHUsl (PU3NICCKUX 3HAHUH B MOBCEIHEBHOW XHU3HU I 0OeCTIeUeHUsT 0€30ITaCHOCTH TIPH
oOpallleHnu ¢ mpubopamMu M TEXHUYECKHUMU YCTPOMCTBAMU, COXPAHEHHSI 3A0POBbsl U COOIIOICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOILIEH CpeIe;

®  OCYUIECTBJIATH OTOOP MCTOYHUKOB MH(popMalnuu B IHTEpHETE B COOTBETCTBUU C 3aJIaHHBIM
MIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCSA 3HAHUW W MNyTEM CpaBHEHHUS Pa3IMYHBIX
MCTOYHUKOB BBIIEIATh WHGOpPMALUIO, KOTOpas SBISETCS NPOTUBOPEUMBOW WM MOXKET ObITh
HEJI0CTOBEPHO;

®  JCIOJIb30BaTh TPHU BBINOJHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MYECKOTO Co/ep KaHUs, CIIPAaBOUHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BIajeTh npuéMamMu
KOHCTIEKTUPOBAHUS TEKCTa, IMpeodpa3zoBaHusi HHGOPMAIIH U3 OJHOW 3HAKOBOW CHCTEMEI B JIPYTYIO;

e co3gaBaTh COOCTBEHHbIE KpAaTKHE IMHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HUCTOYHUKOB MH(MOpMAMHA (PUINYECKOTO COJCPKAHMS, B TOM YHCIE ITyOJUYHO JeNaTh KpaTKue
COOOIlleHUsI O pe3yiabTaTaXx IMPOEKTOB WM Y4YeOHBIX MCCIEAOBAHUN, HpPU 3TOM TIPaMOTHO
UCIONIb30BaTh M3YYCHHBIN TMOHATHHHBIN ammapar Kypca (DU3MKH, COMPOBOXKAATH BBICTYILICHHE
MpE3EHTALNEH;

18



® [IpU BBIOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUN pACTIpEeAeNsiTh OOS3aHHOCTH B
IpyMNIe B COOTBETCTBUM C MOCTAaBICHHBIMU 33JauaMy, CJIEAUTH 32 BBINOJIHEHUEM IUIaHA AEHCTBUA,
aJIeKBaTHO  OIICHMBATb COOCTBEHHBbIH BKJIAJ B  JIEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMO/JICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xon1ty o0yuenus B 8 kiacce mpeaMeTHbIC PE3YJIBTaThl HA 0230BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOLIUXCS YMEHHIA:

®  CIIOJIb30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYN, TEIJIOBOE [IBUKEHHE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAIITUNYECKUE U aMOp(HBIC Tela, HACHIICHHBINA U
HEHACBILIECHHBIA Map, BIAXKHOCTb BO3JyXa, TEMIlepaTypa, BHYTPEHHSS SHEprus, TEIJIOBON
JBUTATENb, JJEMEHTAPHBIA JIIEKTPUUECKHM 3apsl, JJIEKTpPUYECKOe IIoJie, TPOBOJHUKUA U
JUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

e pa3nuuyarh SBJICHUS (TEIJIOBOE pacUIMpEHHE M CXKaThe, TeIulonepenaya, TeIIoBOe
paBHOBecHE, CMauyMBaHHME, KAMNWUISPHbIC SIBJIICHUS, HCIAPEHUE, KOHJICHCALMs, IIJIaBJICHUE,
KpucTaJu3auusi (OTBEpJEBAaHUE), KHUIIEHHE, Terulonepenadya (TErIonpoBOJHOCTb, KOHBEKLHS,
U3Iy4EHHUE), DJICKTPU3ALMS TeJ, B3aUMOJIEHCTBUE 3apsoB, JACHCTBUS SJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMblKaHHE, B3aUMOJAEHCTBUE MAarHWTOB, JEHCTBHME MAarHUTHOIO MOJsSI HA MPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHasT MHAYKLHUS) 0 ONHCAHMIO UX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

®  pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NUYECKUX SBICHHHA B OKPYXKAIOIIEM MHPE, B TOM
yrciie puU3NYeCKue SBJICHUS B MPUPOJE: TOBEPXHOCTHOE HATSKEHHE M KaNMWULSIPHBIE SBICHUS B
NpUpOJie, KPUCTAIUIBI B NpHpoje, u3inydenue ColHia, 3amep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHHE POCHI, TyMaHa, WHES, CHEra, dJIEKTPUUECKHe SIBJICHUsI B aTMocdepe, 3JIeKTPHIeCTBO
KUBBIX OPraHU3MOB, MATHUTHOE TOJI€ 3eMITH, Apei( MOITIOCOB, POJIb MATHUTHOTO TIOJIS TSl )KU3HU
Ha 3emJie, OJSPHOE CHUSTHHE, IIPH 3TOM MEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IIpU3HAKHU) (PUINUECKUX SBICHUI;

®  ONHUCHIBATh M3YyUCHHBIC CBOWCTBA TeNl W (PU3MUECKUE SIBICHHUS, UCHONB3YS (DU3HUECKHUE
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHsSI SHEPrus, KOJUYECTBO TEIUIOTHI, YAeNbHas TEIJI0EMKOCTh
BEIIECTBA, yJeNbHas TeIUIOTa TUIaBIIeHUs, yeIbHas TEIUIOTa mapooOpa3oBaHusl, yAeIbHas TeIIOoTa
CrOpaHMsl TOIUIMBA, KO3(DPUIMEHT NOJE3HOr0 MEHCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHAs
BIQXXHOCTh BO3/yXa, OIEKTPUYECKHN 3aps, CcHjia TOKa, OJJIEKTPUYECKOE HAaIpsKEHHE,
COIIPOTHBIICHHE TPOBOJHUKA, YICIbHOE COMNPOTUBICHUE BEIIECTBA, paboTa W MOLIHOCTb
ANEKTPUYECKOTO TOKA), IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIOJIB3YEMBIX
BEJIMYMH, 00O3HAUYEHUS M EAMHUIBI (PU3MUECKHX BEIWYMH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (QU3UYECKYI0 BEIMYMHY C JPYTHMH BEJIMYHUHAMH, CTPOUTH TpaduKu W3YYIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

®  XapakTepu30BaTh CBOMCTBA Tel, (PM3UYECKUE SBICHHUS M MPOLECCHI, UCIOIb3Yys OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHHUs BEUIECTBA, NPUHLMUII CYHNEPIO3ULIUU
1oJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsaaa, 3akoH OMa J1sl ydacTKa LIeNH, 3aKOH
Jxoyns—JIenna, 3aKOH COXpaHEHUs SJHEPTUHU, IIPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
1 3aIIMCHIBATh €r0 MaTeMaTHUYECKOE BBIPAKECHHUE;

e OOBICHATH (PU3NUECKHUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CHUTYaIUil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUYMHHOCIEICTBEHHBIE CBA3H, CTPOUTH
o0bsicHeHHe M3 1—2 JOrMYecKHX IIaroB ¢ Omnopoil Ha |—2 M3yueHHBIX CBOMCTBAa (PU3MUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THbIC 337aYu B 2—3 NEUCTBHS, UCIIONIB3Ys 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJadyd 3alKChIBaTh KPaTKOE YCIOBHE,
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BBISBJIATh HEJOCTATOK JIAHHBIX JUISI pEIIEeHUs 33Jadyd, BbIOMpaTh 3aKOHbl U (HOPMYIIbI,
HEOOXOAUMBIE Il €€ pELICHHs, MPOBOJIUTH PACYETHI M CPABHHUBATH IIOJIyYEHHOE 3HAUCHHE
(bu3nYeCcKoil BEJIMYNHBI C U3BECTHBIMU JJAHHBIMU;

®  pacro3HaBaTh MPOOJEMBI, KOTOPblE MOXKHO PEIINTh MPU MOMOIIU (U3NYECKUX METOJIOB,
UCIIONIb3YSl ONMHUCAaHWE WCCIIeIOBAaHUS, BBIIEIATH IPOBEPSEMOE MPEANONIOKEHUE, OLEHUBATh
IIPABHWJIBHOCTb MOPsJIKA IPOBEIECHUS NCCIIEJOBAHMSL, J€JIaTh BEIBOBL;

®  [IPOBOJUTH OMBITHI MO HAOTIOJEHUIO (PU3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB TeI
(KanmuJUIpHBIE SBJICHUA, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEéMa, TeMIeparypbl, CKOPOCTH
IIpoLecCa OCTHIBAHUS M HArpeBaHUs INpPU MU3IYyYEHUM OT LBETAa H3JIydarolie (MOrJomaroleit)
MTOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEPATYPBI )KUIAKOCTH U IJIOMAAH €€ MOBEPXHOCTH,
EKTPU3aLMs TEJI W B3aUMOACIHCTBHE JJIEKTPUYECKUX 3apsiioB, B3aUMOJEHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3YyalHU3alisi MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JAE€UCTBHUSI MArHUTHOTO IOJIS
Ha NPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuWTa, CBOMCTBA JJIEKTPOJBUTATENS] ITOCTOSHHOTO
TOKa): GOpPMYNIHUPOBaTH MPOBEPSIEMbIC MPEANONI0KEHUS, COOUPATh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCKHIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI;

®  BBINOJHATH NPSAMBIE U3MEPEHHS TEMIIEPATYPhl, OTHOCUTEIBLHONW BIIAXKHOCTH BO3yXa, CHJIBI
TOKA, HalPSKEHUS C UCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NYECKUX BEJINYMH,
CpaBHUBATh PE3yJIbTAaThl U3MEPEHUI ¢ YUETOM 3a1aHHON aOCOIIOTHON MOIPEIIHOCTH;

® TPOBOJUTH HCCIENOBAaHHE 3aBUCHUMOCTH OJHOM (PU3MUYECKOW BENMYMHBI OT JPYro C
MCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHMOCTb CONPOTUBIIEHUS MPOBOJHUKA OT €ro JUINHBI,
IUIOUIA/IA TIOTIEPEYHOTO CEYEHUS U YAEIBHOIO COIIPOTUBIIEHHS BELIECTBA IIPOBOJHMKA, CUJIbI TOKA,
UAYUIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS HA IPOBOJHUKE, UCCIIEI0BAHUE MTOCIIEN0BATENBHOIO U
napasieIbHOTO COSIMHEHHUH MPOBOJIHUKOB): IUIAHUPOBATh MCCIEI0BaHUEe, COOUpPATh YCTAHOBKY H
BBITMOJHATh U3MEPEHHUs, CIEeAysl NMPEUIOKEHHOMY IJIaHy, (PMKCUPOBATh PE3YNIbTaThl MOJIYYEHHON
3aBUCUMOCTH B BUJIE TaOJIUI U I'paMKOB, JAEJIaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

® TPOBOJUTH KOCBEHHBIE W3MEpeHUs (U3MYECKUX BENUYMH (yJesibHAas TEeIUIOEMKOCTh
BEIIIECTBA, COIIPOTUBIICHUE NTPOBOIHUKA, pad0Ta U MOLIHOCTb 3JIEKTPHUECKOro TOKA): IUIAHUPOBATh
U3MEpEeHus, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYs MNPEAOKEHHONH HWHCTPYKIMH, U
BBIUMCIISATh 3HAUEHHUE BEJIMYMHBI,

e colOmoaaTh paBuia TEXHUKU OE€30MaCHOCTH IpHU paboTe ¢ 1a0opaTOpHBIM 000pyJOBAHUEM;

®  XapakTepu30BaTh IMPUHIMIBI JEHCTBUSA U3yYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OTIOPOi Ha MX OMUCAHU (B TOM YHCIE: CUCTEMa OTOIJICHUS IOMOB, THTPOMETp, MapoBasi TypOHHa,
aMIepMETp, BOJBTMETP, CUYETUMK DIEKTPUUECKON HHEPrUH, 3JIEKTPOOCBETHTENbHBIE INPUOOPHI,
HarpeBaTesbHbIe 3JEKTPOIIPUOOPH! (IIPUMEpHI), FITEKTPUUECKUE TPETOXPAHUTENH, IEKTPOMArHUT,
AJIEKTPOBHUraTENlb TIOCTOSHHOTO TOKA), UCTIOIB3Yysl 3HAHHUS O CBOMCTBAaxX (PU3MUECKHUX SIBICHUH U
HEe0O0X0ouMbIe PU3HUECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIC TEXHUUECKUE YCTPOICTBA U U3MEPHUTENIbHBIE IPHUOOPHI 110 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JABUraTelb
BHYTPEHHEI'O CTOpaHUsl, JIEKTPOCKON, PEOCTAT), COCTABIATh CXEMbI 3JEKTPHUECKUX Lene ¢
MIOCJIEIOBATENIbHBIM U MapalIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, Pa3/Inyasi yCJIOBHbIE 0003HAUEHUS
JJIEMEHTOB JJIEKTPUYECKUX LEICH;

® [pPUBOAUTH HOpUMEpPbl  (HAXOOUTh HMHPOPMALMIO O MpHUMEpax) MNPaKTUIECKOTro
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B NMOBCEHEBHOM XHU3HM JJIs1 oOecredeHus 0€301acHOCTH Ipu
oOpamieHnu ¢ npudopaMu U TEXHUYECKUMH YCTPOUCTBAMM, COXPAHEHHS 3/I0POBbsSI U COOIIOICHUS
HOPM PKOJIOTUYECKOTO TIOBEJICHUS B OKPYIKaIOLLEH Cpene;
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®  OCYLIECTBIATh MOUCK MH(pOpMaruu (U3MYecKoro cojaepkanus B VIHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUH U MyTEM CPaBHEHUS JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIEIATH HH(DOpMAIIHIO,
KOTOpas sABJISETCA NPOTUBOPEUMBOM UM MOXKET ObITh HEJOCTOBEPHOM;

®  WCNOJNB30BaTh IPH BHINMOJHEHUH YYEOHBIX 3aJaHUN HAayYHO-TIOMYJSIPHYIO JUTEpaTypy
(bU3M4ECKOro coaepkKaHus, CIIPaBOUHbIE MaTepUalbl, pecypchl ceTu MHTepHeT, BiIajeTh NpuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e Co3/1aBaThb COOCTBEHHbIC IHMCBMEHHbIE UM KpaTKWe YCTHbIE COOOIIEHUs, 0000uas
MHPOPMALIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3MUYECKOTO COAEp)KaHUS, B TOM YHUCIE IMYOJIUYHO
MIPEICTABISTH PE3YIbTATHI MPOSKTHON MIIA UCCIIEAOBATEILCKOM JESITETLHOCTH, TP ATOM TPAMOTHO
UCTOJIb30BaTh M3YYCHHBIH MOHATHHHBIA ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

® @pU BBHIIOJHEHUMHM YUYEOHBIX HPOEKTOB U HCCIEAOBAaHUM (PU3MUECKUX MPOLECCOB
pacmpenensiTb 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJjad4aMH, CIEIUTH 32
BBINOJIHEHHEM IIJIaHa JeHCTBUN U KOPPEKTHPOBATH €r0, a/IeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA]]
B JICATENBHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, MTPOSBIISISI TOTOBHOCTh
paspemaTth KOH(IUKTHI.

K koHI1y 00y4yeHus B 9 ki1acce npeMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

® UCNONB30BaTh IOHATUA: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPAEKTOpUS,
OTHOCUTENIFHOCTh MEXaHWYECKOIo JBIWXKEHHS, aedopmarus (ympyras, IjiacTUdeckas), TPEHHE,
[EHTPOCTPEMUTENIFHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, IECHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TENO, LEHTP TSHKECTH TBEPJOrO Tela, paBHOBECHE, MEXaHWYECKHE KOJeOaHUs U BOJHBI,
3BYK, HH()Pa3BYK H yIBTPa3BYK, 2JIEKTPOMArHUTHBIC BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTHh M JTATBHO30PKOCTb, CIIEKTPHI MCITyCKAHUS W TOTJIOIIEHUs, anbda, Oeta- U ramma-
U3JTy4YEHUs!, U30TOIIBI, siepHast SHEPreTHKA;

® pa3muyaTh SBICHHUS (PaBHOMEPHOE ¥ HEpPaBHOMEPHOE TIPSMOJIMHEWHOE JIBUKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE JIBUKECHUE
M0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTHUBHOE JBIKCHHE, KOJICOATEIbHOE BM)KEHUE
(3aTyxarolye M BBIHY)KIECHHbIE KojeOaHMs), PEe30HAHC, BOJIHOBOE JABMKEHHE, OTPAKCHHE 3BYKA,
NPSAMOJIMHEHHOE pacHpOCTpaHEHHE, OTPAKECHHE W TIPEJIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)XCHHE CBETa, pa3joXKEeHHWE OeNoro CBeTa B CIEKTP M CIIOKEHHE CIHEKTPAIbHBIX IIBETOB,
JMCTIEpCHUsl CBETa, €CTECTBEHHas pPaJUOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOro CIEKTpa
M3JY4YEHHUs) 10 OMUCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINX
naHHoe (U3HYECKOE SIBIICHHCE,

®  pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3MUECKUX SBICHUH B OKpYXKarolleM MUpe (B TOM
yuciae (U3NYECKHUE SIBICHHUA B IPUPOAE: NPUIMBBI U OTIUBBI, ABM>KeHUE IulaHeT CoJHeuyHOU
CHCTEMBl, PEAaKTUBHOE JBIKCHHE JKMBBIX OpPraHM3MOB, BOCHpPHUSATHE 3BYKOB IKMBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHaMH, X0, [[BETa TEJ, ONTHYECKUE SBJICHUS B MPHUPO/IE,
Ouosiornyeckoe JEHCTBHE BHIUMOIO, YIbTPA(QHUOIETOBOIO U PEHTIEHOBCKOIO H3Iy4EHHUH,
€CTECTBEHHBII paJIMOaKTHBHBIM (POH, KOCMUUECKUE JIyYH, paJHOAKTHBHOE H3JIyUYE€HHE MPHUPOIHBIX
MUHEPAJIOB, JICUCTBUE PATUOAKTUBHBIX M3IYUCHUH HA OPTaHU3M YeIIOBEeKa), MPH 3TOM MEPEBOIUTH
IPAaKTUYECKYIO 3a/1ayy B y4eOHYIO0, BBIIEIATh CYLIECTBEHHbIE CBOWCTBA (HMpU3HAKU) (PU3MUYECKUX
SIBIICHMI;

® ONUCHIBATh W3YyYEHHBIC CBOWCTBA TeNl M (PU3MUECKUE SBJICHHUSA, UCHONb3YS (PU3HUECKHUE
BEJIMYMHBI (CPEIHssI U MTHOBEHHAs CKOPOCTh Tella MPH HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMeIieHue, MyTh, YIIIoBas CKOPOCTh, CHIIa TPEHUS, CUJIa YIPYTOCTH, CHIIa TSHKECTH, YCKOPEHUE

21



CBOOOJHOIO MAaJEHUs, BEC Tejla, MMITYJIbC Tela, HUMILYJbC CHJIbl, MeXaHudeckas pabora u
MOIITHOCTh, MOTEHIMATIbHAS SHEPTHs Teja, MOAHIATOTO HaJ MOBEPXHOCTHIO 3€MJIU, MOTEHIMAIbHAS
DHEPIHs CXKATOH TPYKUHBI, KHHETHYECKash YHEPTHs, MOJHAasi MEXaHWYeCKash dHEepPrus, MepHox U
4yacToTa KojeOaHuil, AJTMHA BOJHBI, IPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [TOKAa3aTelb
MIPEJIOMJICHHUSI CPEbl), IPU ONMCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI MCTIOIB3yEeMBIX
BEJIMYMH, 0003HAYEHUs M €IUHHIBI (PU3NYECKUX BEIMYUH, HaXOAUTh (DOPMYJbl, CBA3BIBAIOIIME
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYrUMHM BEJIMYMHAMM, CTPOMTH TpadUKM H3Yy4EHHBIX
3aBHCUMOCTEHN (PU3MUECKUX BEINYHH;

®  XapakTepu3oBaTh CBOWCTBA TeJ, (DU3MYECKHE SBJICHHUS M IPOLECCHI, UCIOJIb3Yys 3aKOH
COXpaHEHHS JHEPTruH, 3aKOH BCEMHPHOTO TATOTEHUS, NPUHIMII CYIEPHO3ULIUN CWII, TPHHIUI
OTHOCUTENbHOCTH ["anunes, 3akoHsl Hpr0TOHA, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0OBOI0 U MacCOBOTO YUCEN IPU SACPHBIX PEaKIHsX,
Opd 3TOM JaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHa M 3alMCBIBATH €T0 MaTeMaTHYECKOe
BbIpa)KEHUE;

® OOBICHATH (PU3NYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJE W B KOHTEKCTE CUTYalui
IPAKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUUYMHHO-CIEJCTBEHHBIE CBSA3HM, CTPOMTH
O00BsICHEHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpoil Ha 2-3 M3yYeHHBIX CBOMCTBAa (PU3MUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacdy€THbIE 3a1auyd (ONMparolMecs Ha CUCTEMY U3 2—3 ypaBHEHMil), MCIONb3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBAIONINE (PU3MUECKUE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJadu
3alUCBhIBaTh KPATKOE YCJIOBUE, BBIABIATH HEAOCTAIOIIME MM W30BITOYHBIE JIaHHBIE, BBIOMpAThH
3aKOHBI W (OpMynbl, HEOOXOAMMEBIC [UIsI PEHICHUS, NPOBOJUTH pacuy€Thl W OIICHUBAThH
PEATMCTUYHOCTD MTOJYYEHHOTO 3HaUeHHsI (PU3MUECKON BEITMYHHBI,

®  pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh IPU MOMOIIM (PU3MYECKHX METOIOB,
UCIOJb3ysl OIMCAHUE HCCIIEAOBAaHUs, BBIACIATh HPOBEPAEMOE IPEANOJIOKEHHE, OLEHUBATh
NPaBUIBHOCTh TMOpPsAKA TIPOBEACHUS HCCIENOBaHMSA, JIelaTh BBIBOJBL, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOACHUN U OTIBITOB;

®  QPOBOJUTH ONBITHI MO HAOIOAEHHUIO (PU3NYECKUX SBICHUH MU (PU3NYECKHX CBOMCTB Tel
(u3yuenue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUs SHEPIUM, 3aBUCHUMOCTb MEpHoia
KoJIeOaHUH MPYKUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NMPYXKHHBI U HE3aBUCUMOCTh OT
aMIUTUTY/Ibl MaJbIX KoJIeOaHMid, MPSMOJMHEHHOE pPacIpOCTpaHEHHE CBETa, pasjiokKeHue Oenoro
CBETa B CHEKTP, U3YyUCHHE CBONCTB M300pa’K€HUS B IJIOCKOM 3€pKajie U CBOWCTB HM300pa’KeHUs
npeaMeTa B coOMparoliel JuH3e, Ha0JI0JJeHHe CIUIONIHBIX U JMHEHYaThIX CHEKTPOB U3ITY4EHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO HabOpa 0OOPYAOBaHMS, OMHCHIBATH XOJ
OIIBITA M €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOJBI;

®  TIPOBOJUTH NMPH HEOOXOIUMOCTH CEPHUIO MPSIMbIX U3MEPEHHUH, ONIPEEIIss CpeIHEe 3HAUCHUE
u3MepsieMoil Benu4yuHbl (POKYCHOE pacCTOsSIHHE CcoOuparomeld JUH3bI), 0OOCHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEepUTENIbHOr0 Ipudopa);

®  IIPOBOJUTH UCCIIEJJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUH (3aBUCHUMOCTh IIYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JABIDKEHHM 0O€3 HayallbHOU
CKOpOCTH, TIeproJia KoJIeOaHu MaTeMaTHYeCKOr0 MasTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yTJia
OTpaXKEHHMs CBeTa OT yrja MaJeHus M yIyla NPeJOMIICHUs OT yIyla NaJeHus): IUIaHUpOBaTh
HCCIIe/IOBAaHUE, CAMOCTOSTENFHO COOMpaTh yCTaHOBKY, (DUKCHpOBATH pe3yJabTaThl IMOTYyYEHHOM
3aBHCUMOCTH (PM3MUECKUX BEIWYHMH B BHJIE TaOIHIl ¥ rpadUKOB, MEIaTh BHIBOJBI MO PE3yIbTaTaM
HCCIIeI0BaHMS;
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® MPOBOJUTH KOCBEHHBIC M3MEPEHHsI (PU3NYECKUX BEIUYHH (CPEIHSAS CKOPOCTh U YCKOpPEHHE
TeJa MpU PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOJIHOTO MajeHUsl, KECTKOCTh MPY>KUHBI,
KOA(G(ULMEHT TpPEeHUs CKOJBKEHHUs, MeXaHuuyeckas paboTa M MOIIHOCTb, YacTOTa M TMEpPUO
KoJIeOaHUH MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUjla COOMpPAIOLICH JTMH3HI,
pPaZAMoOaKTUBHBIN (OH): MIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBINIOJIHATh MU3MEPEHUs, CIAeAys MPEAJIOKEHHON MHCTPYKLIHMH, BBIYUCIATH 3HAUYECHUE BEJIMYUHBI U
AHAJIU3UPOBATH MMOJYUYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOW IMOTPEITHOCTH U3MEPEHUN;

e  coOmoaTh MpaBUjia TEXHUKU 0€30MacHOCTH MU paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

®  pa3nuyYaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENEH: MaTepuaibHas TOYKa,
abcoI0THO TBEPIOE TENO, TOUEUHBIM MCTOUHHUK CBETA, JIyd, TOHKAas JIMH3A, IUIAHETapHasi MOJENb
aToOMa, HYKJIOHHAasi MOJI€JIb AaTOMHOTO $1/1pa;

®  XapaKTepU30BaTh MPUHIUIBI ACHCTBHS U3y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C
OIOpOM Ha HUX ONHCAHMUA (B TOM YHUCIE: CHUAOMETP, AATYUKU IIOJOKEHUS, PACCTOSIHUS H
YCKOpEHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, oToanmnapar, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOII,
JI03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHWS O CBOWCTBAX (UWYECKUX SIBICHUU U
HeoOxouMble (pU3nUecKre 3aKOHOMEPHOCTH;

®  HCIOJIB30BAaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKM H3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPH PELIEHUU Y4eOHO-NPAKTUYECKUX
3a/1a4, ONTHUYECKUE CXEMBbl JUIsl MOCTPOCHHUS H300pakeHWH B TUIOCKOM 3epKalie U coOuparorei
JIMH3E;

® [PUBOJIUTH TpPUMEPHl (HAXOAUTh HHPOPMANHMIO O TMPUMEpPax) MPAKTUIECKOTO
MCTIOJIb30BaHUS (PU3MYECKUX 3HAHUI B MOBCETHEBHOM XKHU3HH JJIs1 00ecTiedeHus: 0€30MacHOCTH IpU
oOpallleHnu ¢ IpubopaMu ¥ TEXHUYECKHUMU YCTPOMCTBAMMU, COXPAHEHHSI 30POBbsSI U COOIIOICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOILEH Cpee;

® OCYWIECTBIISITh TOWUCK wuHpopManuu  (QHU3MUECKOro coaepkanuss B MHTepHere,
CaMOCTOSITENLHO (HOPMYIUPYS TMOMCKOBBIN 3alpOC, HAXOAUTh MYTH OMpPENEICHHs JOCTOBEPHOCTH
MOJTyYeHHOW MH(POPMALIMK Ha OCHOBE UMEIOUIMXCS 3HAHUN U TOTIOJIHUTEIBHBIX UCTOYHUKOB,;

®  CIIOJIb30BAaTh MpPH BBHINOJHEHUHM YYE€OHBIX 3aJaHUNl HAYYHO-TIOMYISPHYIO JUTEPATYPY
(U3NIECKOTo CoJepKaHus, CIIPAaBOYHBIE MAaTepUAIIbI, peCypChl ceTn MHTepHeT, BIaeTh MpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi HHPOPMAIMK U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

e co31aBaTh COOCTBEHHBIC NMHCHMEHHbBIE W YCTHBIE COOOIICHHS Ha OCHOBE MH(OpMAIUU M3
HECKOJIbKUX HMCTOYHHKOB (DU3MUECKOTO COAEpX,aHUsl, MyOJIWYHO TPECTaBIATh pPE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEN0BATENBCKON NEATENBHOCTH, P TOM I'PAMOTHO HMCIIOJIb30BATh U3yUEHHbBIN
MOHSTUHMHBIN annapar u3y4yaeMoro paszena (U3UKHU U CONPOBOXKAATh BBICTYIUIEHUE MPE3eHTalMeN
C Y4€TOM 0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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ITOYPOYHOE ITNTAHMPOBAHME

7 KJIIACC
Ne
W/ | Tema ypoxa Hata ata DneKTpoHHBIE TU(PPOBHIE
I 1o 1o o0pa3oBaTelIbHbIE PECYPChI
wia"ny | gakty
1 ®dusuka — Hayka o npupoze. JAsnenus
pupoIbl. Gu3nuecKue SBICHUS
5 Mexanuyeckue, TEIIoBbIe, FIEKTPUIECKUE,
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 | ®usnueckre BEJIMYMHBI U UX U3MEPEHUE
Ypoxk-uccienoanue "N3mepenue
4 | TemmepaTyphbl PY MOMOILHU KUIKOCTHOTO
TEpMOMETpA U AaTYMKA TeMIepaTypbl"”
Kak ¢u3suka u apyrue ecCTeCTBEHHbIE HAYKU
5 | M3Y4aloT NPUPOY. EcrecTBeHHOHAY4YHBIN bubnuotexa [JOK
MeTo]1 mo3HaHus. Onucanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOILLIO MOAENeH
VYpoxk-uccnenosanue "[IpoBepka runoTessl:
g | JJIBHOCTD noJiéTa MapHuKa, MyIeHHOT O
TOPU30HTAIBLHO, TEM OOJIbIIE, YeM OOJIbIIe
BbICOTA ITycKa"
7 Crtpoenue BemiectBa. ONbITHI, JOKa3bIBAIOIINE bu6nmoreka [IOK
JIMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBI>KeHHME YaCTHII BEIIECTBA Eubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoBanue «OMbITHI MO
HAOJITIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B)»
10 | ArperaTHbie COCTOSTHUS BEIIECTBA
B3anmocBsa3b MeX1y CBOMCTBAMH BEIIECTB B
11 | PAa3HBIX arperaTHbIX COCTOSHHUAX 1 MX bubnuorexa LIOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
OCo0EHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI
12 Mexanunueckoe nuxeHue. PaBHomepHoe u bu6nuoreka [IOK
HEpPaBHOMEPHOE JABUKCHUE https://m.edsoo.ru/ff0a05c6
13 | Ckopoctb. Equnuiibl ckopoctu bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 | PacyeT myTH U BpEMEHU JABUKCHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
WNueprus. 3akon unepumn. B3anmoerictere
15 | ten E:K IIpUYMHA I/I3I\feIII-IeHI/I}I CKOpOIéTI/I bubmmorexa IOK
https://m.edsoo.ru/ff0a0c10
JIBUOKCHHUS TEJ
II;moTHOCTE BemecTBa. Pacuetr Maccel 1 bu6mmoreka [IOK
16 .
o0beMa Tesia 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIa6opaTopHa;.1' pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEIJIa»
18 Pemrenue 3agau o reme "IlmoTHOCTH bu6mmorexa [IOK

BerecTna"

https://m.edsoo.ru/ff0al23c
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cua xak XapaKTCPHUCTHUKA BSaHMOﬂCﬁCTBHH

19 ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 | 3aBUCHUMOCTH pacTshKeHUs (IedopMaIiim)
MPYXHUHBI OT IPHUIIOKEHHOUN CHUIIBI»
21 | SIBnenue TaroteHus. Cuia TSXKECTH
CBsI3b MEXK1Y CHUJION TSYKECTH M MacCOM Tea.
22 | Bec Tena. PG}IIHGHI/IG 3aga4 no teMme "Cria BH6H_HOTeKa HOK
" https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuiia TSKeCTH Ha APYTUX IUTaHeTax. bu6nmoreka [IOK
du3HYECKUE XapaKTEPUCTUKHU IIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [IOK
24 | Viswepenme cu. Jlmavometp https://m.edsoo.ru/ff0al8cc
bubmuorexa [IOK
25 | Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CUJI, HAIPABJIECHHBIX 110 bu6nmnoreka [IOK
OJTHOM TIpsAAMOIA. PaBHOICHCTBYOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3amau no reme "PaBHoaelcTBYIOIIAS
cun"
28 Tpenue ckonbKEeHU U TpeHUE NOKos1. TpeHue bubnuorexa LIOK
B MPUPO/IC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabora «3yuenue
0g | 33BHCHMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT bubnuorexa [JOK
CHWJIBI IaBIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1ay Ha onpeseneHue
PaBHOJECHCTBYIOIIEH CHJIIbI
Pemenue 3amau no Temam: «Bec Tenay,
31 | «I'paduueckoe nzodpaxeHue cuim», «CHITbI», BH6H_HOTCK3 HOK
N https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOMIAS CHID)
KonTponbHas pabora o Temam:
32 «MexaHnueckoe JBIkeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I"padudeckoe
nzo0paxkeHue cuim, «CUIb»
33 Hasnenue. CriocoObl yMEHBIIICHUS U bu6nmoreka [JOK
YBEJIUYCHUS JIaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUSI Ta3a bu6nmoreka [IOK
oT 00bEMa, TEMITEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenada naBiieHHs TBEPABIMU TEIIAMH, bubmmorexa [IOK
JKAIKOCTSIMH M Ta3aMu. 3aKkoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XMAKOCTH U Ta3e, BbI3BAHHOE bu6muoreka [IOK
JICWCTBUEM CHIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «J/laBiienue B bu6nmoreka [IOK
JKAIKOCTH U Taze. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bu6muoreka [IOK
38 | Coobmaronmecs cocyap! https://m.edsoo.ru/ff0a2970
39 | I'unpaBaudeckuii mpecc bubnuorexa [JOK
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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https://m.edsoo.ru/ff0a3136

MasnomeTtpsl. [TopirHEBOH KUIKOCTHBIN

40
HacoC
Atmocdepa 3emin. [Tpuunnel
41 | CYWECTBOBAHHS BO3JIYIITHOW 000JI0YKH bubnuorexa [JOK
3emiin. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAaJl YPOBHEM MOPS
42 | Bec Bo3myxa. ATMochepHOe naBiIcHHE Eggg:lflﬁée%ig)(.)rﬁ/fanZbSa
43 N3mepenue atmocepHoro gaBineHus. OnbIT bu6nmnoreka [IOK
Toppuuemn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO JaBIEHUS OT bu6nmnoreka [IOK
BBICOTBI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe naBieHue bu6nuoreka [IOK
Ha pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau o teme "AtmochepHoe
naBieHue"
47 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE bubmuorexa [JOK
B HHX TeJI0. ApXUMEI0Ba CHJIa https://m.edsoo.ru/ff0a3276
18 mmamamasoniet cnms, aehorsyiouei na Bufmorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJ0, TOTPY)KEHHOE B JKUIKOCTH)
Jlaboparopnas paboTa 1mo Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca Tejia B but6mmoreka [IOK
BOJIE OT 00BbEMA MOTPYKESHHOW B KUIKOCTh https://m.edsoo.ru/ff0a3514
YJacTH Teaa»
bubmuorexa [IOK
50 | Ilnasasme Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas padora "KoncrpynpoBanue
51 | apeomMeTpa WM KOHCTPYHUPOBAHHE JIOJKU U
onpeneneHue e€ rpy30noabEMHOCTH"
52| Bossysommasarer, ¢lannersne Toepn e Butimiorexa LOK
. ’ ’ https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U ra30B»
bu6muorexa [IOK
53 | Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bu6muoreka [IOK
o4 | MomuocTs. EAHHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOU MU MOIBEME TI0 JieCTHHUIIE"
56 [IpocTeie Mmexanu3Mmsbl. Peruar. PaBHoBecue
CHWJI Ha pbluare
KonTponbhas pabota no teme «JlaBnenue
57 | TBepABIX TEN, KUIAKOCTEH U ra30By /
Bcepoccuiickas mpoBepouHas pabota
PesepBHblii YPOK. Pabora ¢ TEKCTAMIL IO TEME Bubmotexa LIOK
58 | «/laBnenue TBEPABIX TEN, JKUAKOCTEH U

ra3oB» / Bcepoccuiickas mpoBepodHasi paboTa

https://m.edsoo.ru/ff0a4ffe
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59

Peryaru B TeXHUKE, OBITY M IPUPOJIE.
Jlaboparopuas pabota «MccrienoBanue
YCJIOBUI1 PABHOBECHS phIYara

bubmuorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau 1o teme «Y CI0BUSA
pPaBHOBECHSI pbIyara

bubmuorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT monesnoro neicTBus
MexaHusma. Jlaboparopnas padota
«3mepenne KI1J[ HaKJIIOHHON MIIOCKOCTH

62 Pemenue 3agau mo teme "Paborta, MOIIHOCT, but6mmoreka [IOK
KI11" https://m.edsoo.ru/ff0a4c48
Mexanndeckas sHeprus. Kunernueckas u bu6nuoreka [IOK
63 .
MOTEeHIIUATIbHAS YPHEPTHS https://m.edsoo.ru/ff0a4252
64 | 3aK0H COXpaHEHUsI MEXaHUIECKON YHEPTUU bubmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TEME
"JKCIEpUMEHTAJIBHOE OIPEIEIEHUE
65 | U3MeHEeHUd KHHETUUECKON U ITOTEHIINAIBHOM
SHEPruy MPU CKATHIBAHUM TeJa 10 HAKIIOHHOU
IJI0CKOCTH"
66 KonrtponsHas padora no teme «Pabora u
MOIIHOCTb. DHEPTUSD)
67 PezepaHblii ypok. PaGota ¢ Tekctamu 1o teme bu6nuorexa LIOK
"MexaHn4ecKkoe aBuxeHue" https://m.edsoo.ru/ff0a4ee6
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o reme

"Pabora. MomntHoCTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME
8 KVIACC
Ne Hara Hara JJIeKTPOHHbBIE U (POBbIE
n/ | Tema ypoka no no o0pa3oBaTe/bHbIE
1| miany | ¢akry | pecypchbl
HOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 S;Heomqeixooﬁ 2eoi)1/m u ;xeogbnim(; bubmorexa [1IOK
https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 | Macca u pazMep aTOMOB B MOJICKYIT
3 Monenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOTO bu6nmoreka [IOK
COCTOSTHHI BEIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSIHUH BEIeCTBa Ha
OCHOBE MOJIOKEHUIN MOJIEKYIISIPHO-
KHMHETHUYECKON TEOPUH
5 | Kpucramnmaeckue u aMopHbIE TeIa bubmmorera [IOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaMWUISIPHOCTbD. bubnuorexa LIOK
[ToBEepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 | TenoBoe pacMpeHue U CKaTUE bubnuorexa [JOK

27


https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TEMIIEPATYpPhI CO

8 CKOPOCTBIO TEIJIOBOTO JIBHYKCHHS YACTHI]
9 Buytpennsis sneprus. CriocoObl U3BMEHEHUs bu6nmoreka [IOK
BHYTPEHHEH HEPTrUu https://m.edsoo.ru/ff0a5c60
10 | Bupasl Terutonepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
| e Toaerremmos B 10K
" https://m.edsoo.ru/ff0a65c0
Y MaTepUasoB B IEJSIX SHEProcOepeKeHUs
12 KomuaecTBo TemnoTel. Y aenpHast but6mmoreka [IOK
TEILUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIUIOBOTO OanaHca. TermooOMeH bu6nmoreka [IOK
U TEIUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
TOpHast ta "U BaHU
14 fBafe?;ﬂ (;I;HioggggHz np;(:?l\igzn;aa;nn bubmorexa LOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYCH BOIBI
PacueT koaudecTBa TEIUIOTHI, HEOOXOAMMOTO
15 | nns HarpeBaHUs TEIa U BBIAEISIEMOTO UM IIPHU
OXJTAKICHUHU
16 Jlaboparopuas padota "Onpenencnue bu6nmoreka [JOK
yIIeIbHOM TEIIOEMKOCTH BerecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIIUBaA. Y IeJabHas TEIIoTa bu6nmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
BJICHHE U OTB BaHU
18 E;I;c?;nn;qecinf IT)EJE;. i’,ﬂeileaH TEII0Ta bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopnast pabota "Onpenenenne bubmuotexa [JOK
YAENBHOU TEIUTOTHI TUTABJICHUS 1" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHICHCAIIHS. but6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemioTa
21 napooOpazoBaHus U KOHJICHCAIUH. bu6nmnoreka [IOK
3aBUCHMOCTh TEMIIEPATyPhl KHIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHHUS
1 | s s, Taepeape e Busorea 10
o https://m.edsoo.ru/ff0a7628
BO3JTyXa
23 Pemenue 3a1au Ha onpe/eneHrne BIaKHOCTH
BO3/TyXa
[TpuHIUITBEI paOOTHI TETUIOBBIX ABUTATEINEH.
24 | TlapoBas TypOuHa. /[BuraTenb BHyTPEHHETO
CTOpaHUs
KIIZI TenoBoro asurarens. TenmnoBbie bu6nmoreka [IOK
25 . :
JIBUTATE]IU U 3aIUTa OKPY)KAIOIIEeH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUS U MPEBPAIICHUS YHEPTUN

B TCILJIOBLIX IIpOLECCax
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[TonroroBka Kk KOHTPOJIBHOU pabOTE MO TEME

27 | "TemnnoBble saBneHus. VI3MeHeHHe arperaTHbIX bubmmorera [IOK
. n https://m.edsoo.ru/ff0a83f2
COCTOSTHHI BEIIECTBA
KontpoasHas Ta o TeMe "TenIoBEl
28 }I];)JICI-II)I/?; I/I:E:MSI?SI;)H: al?peiaTewa cggTo;{Hﬁ brbamorexa [IOK
" https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 Onektpursanus Ten. /[Ba poja aIeKTprudecKux
3apsaoB
30 Ypoxk-uccienoBanue "InEeKTpU3ALMS TET
MHAYKIHEH U TIPU CONPUKOCHOBEHHUN"
31 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bu6nuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
KTpHU4ecKoe moie. HanpskeHHOCTh
32 ;a)iaelcnfﬂqeecckooreo H(Z)Jj; l'?pPII)HuHen > bubmmorexa IOK
' " https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH dJIEKTPUUECKHUX TTOJICH
33 Hocurenu snexTpuueckux 3apsiioB.
DOneMeHTapHbIi 3apsa. CTpoeHne aToma
34 [IpoBOIHUKY U IUAIIEKTPUKH. 3aKOH but6mmorexa [IOK
COXpaHEHHs JICKTPUUECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOWCTB bu6mmoreka [IOK
JIEKTPUUYCCKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
36 ?;;EZF;EE;;EEE TI;)IE;g:§;§I;H3§Z?<queCK0r0 bubmmorexa LIOK
' https://m.edsoo.ru/ff0a95a4
TOKa
37 | JleHCTBHSI 2IEKTPUIECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleiictBue
38 | 2JIEKTpUUECKOTO TOJIs HAa TPOBOTHUKH H
JIARIEKTPUKH"
39 DIJIEKTPUYECKUHN TOK B METaJUIaX, JKUJIKOCTIX but6mmoreka [IOK
U razax https://m.edsoo.ru/ff0a9838
40 | DnekTpuyeckas Ienb U €€ COCTaBHBIC YaCTH
41 Cuna toxka. JlabopaTopHas paborta bu6nmoreka [JOK
"M3mMepeHune U peryJTupoBaHue CHUITbI TOKA" https://m.edsoo.ru/ff0a8bd6
o | s e Bonier: B LOK
o https://m.edsoo.ru/ff0a9el4
PETYIIMPOBAHNE HAMIPSHKCHUS
43 ConpoTuBiieHUE TPOBOAHUKA. Y ICTBHOE but6mmoreka [IOK
COITPOTHBIICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast paboTa "3aBUCUMOCTh
44 | DIEKTPHYECKOTO CONPOTHBICHUS POBOAHHKA bu6muoreka [IOK
OT €r0 JUTMHBI, TUTOIIAIH TOIIEPEYHOTO https://m.edsoo.ru/ff0aa738
cedyeHus u matepuana”
45 3aBHCUMOCTb CHJIBI TOKA OT HANPSIHKEHUS. bubmuorexa [JOK
3akon OMma 15 yyacTKa Ienu https://m.edsoo.ru/ff0aad4a
16 Jlabopartopnast pa6ota "HccnenoBanue bubnuorexa [JOK

3aBUCHUMOCTHU CUJIBI TOKA, UAYIICTO YCPE3

https://m.edsoo.ru/ff0aa04e
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PE3UCTOP, OT CONMPOTHBIICHHS PE3UCTOPA H
HaIpsDKEHUs Ha pe3uctope”

HOCJ’IGI{OB&TGJ’IBHOC " napaJljIeJIbHOC

47 COCIIMHEHUS TIPOBOIHUKOB
Jlabopartopnas pabota "[IpoBepka npaBuia
4g | CHOKCHU HaNpsHKEHUN TIpU bu6nmoreka [IOK
MOCJIeIOBATEILHOM COSIUHCHHUHU JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
Jlaboparopnas padota "[IpoBepka npaBuia
49 | nns C]I;/)IJIBI I’)FOKa ﬁpn HapanIJ)IenLII){OM ’ bubmmorexa LIOK
" https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemenwue 3a1au Ha npumeHeHne 3akona Oma bu6nmnoreka [IOK
JUISL pA3JIMYHOTO COSIMHEHUS POBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOILTHOCTH ANIEKTPUIECKOTO TOKA. bu6nmnoreka [IOK
3akon J[xoysa-JIenia https://m.edsoo.ru/ff0ab124
52 JlaGopaTopnas pabora "OnpezneneHue paboThI bubnuorexa LIOK
Y MOIITHOCTH 3JICKTPHYECKOT0 ToKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue e U MoTpeOuTenu
53 aneKT;)quCKoﬁ :ﬁ{eprpm B 6II)ﬂTy. Kopotkoe bubmorexa IOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 | TlocTosiHHBIE MAarHUTHI, UX B3aUMOJICHCTBHE
55 VYpok-uccinenosanue "M3yuenue noneu bubnmoreka [IOK
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTtHoe 1ojie. MarauTHoe nojie 3eMIId | bu6muoreka [IOK
€ro 3HaueHHe I )XU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
57 "DnekTpuUuecKue 3apsaabl. 3apsHKeHHBIC Tena bu6mmoreka [JOK
1 UX B3auMoaehicTBUS. [{0CTOSTHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
KonTponbhas pabota o teme
n
3neKTpI/Iqec1<1/£e 3apsbl. 3ap${>1<eHljme Tena Butmiorexa LOK
58 | u ux B3aumojeincTus. [locTossHHBII .
. " - https://m.edsoo.ru/ff0abea8
anexkTpudeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
vlv)eSCpBHBII/I YPOK. Pabora ¢ TCUKCTal'\:II/I 10 TEME Bu6nnotexa LIOK
59 | "llocTosSHHBIN IEKTPUUECKHIIA TOK" / httos://m ed I60acdc6
. ps://m.edsoo0.ru acac
Bcepoccuiickast mpoBepouHas padboTa
TBIT Teaa. MarHuTHoe Mo
60 gIGKTp?IEZC??)FO TOKa Mal(“)EI/IT(I)-IOGC noJie bubmorexa [IOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[TpumMeHeHne IIEKTPOMATrHUTOB B TEXHHUKE.
61 H§60paTopHaﬂ pa6TcI))Ta "N3yuenune nencTBus bubmorexa [IOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
DJEeKTPOBUTaTENb TOCTOSTHHOTO TOKA.
Hcnonws3oBanue SIIEKTpOABHATaTeeil B Butmorexa [IOK
62 | TeXHHYECKHX YCTPONCTBAX U HA TPAHCIOPTE.

JlabopaTopnas padora "KoHcTpynpoBanue u
u3y4eHue paboThl ANEKTpoABUTraTes "

https://m.edsoo.ru/ff0ac86¢c
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OnbiTel @apajes. 3aKOH AIEKTPOMArHUTHOM

63 nHaykuuu. [Ipasuno Jlenna
Onekrporenepatop. CriocoObl MOTyICHHS
64 | >neKTpUYECKOi IHEPrun. DIEKTPOCTAHIINY HA
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU
65 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe
"DJeKTpUYECKNE U MATHUTHBIE SIBJICHUS "
66 ‘I‘<0HTp0ana51 pabota no Teme bubnuorexa LIOK
DJIEKTPUYECKHE ¥ MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
67 PezepaHblii ypok. Pabota ¢ Tekctamu 1o teme bubnuorexa LIOK
"TennoBbie siBACHHS" https://m.edsoo.ru/ff0acc5e
68 PezepaHblii ypok. PaGota ¢ Tekctamu 1o teme

"MaruuTtHbie SBieHud"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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9 KJIACC

Ne Hdara JIeKTPOHHbIE HU(POBbLIE
n/ | Tema ypoka U3y4eH o0pa3oBaTe/bHbIE
n usi pecypcbl
1 Mexanunyeckoe aBrkeHue. MarepuaibHas
TOYKa
2 Cuctema orcuera. OTHOCUTEIIBHOCTh bubnmoreka [JOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 | PaBHOMEpHOE MPSIMOJIMHEHHOE ABIKCHHE bubmorera [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NPsSMOIMHEHHOE JBI)KEHUE.
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonuHETHOE PaBHOYCKOPEHHOE bubnmorexa LIOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh NpSMOJIMHEHHOTO
6 | paBHOYCKOpEHHOTO JBMXeHUs. [ paduk
CKOPOCTH
7 Yoxopenun rers mpw pasnoyexopenon butmorexa LIOK
JIBM>KCHUH 10 HAKJIOHHOM TUTOCKOCTH" https://m.eds00.ru/ff0adb18
8 | CobOoanoe nasenue ten. Onbitel anunes
9 Tlepmon nactors opatern. Tomeinnan BuGmrorera LLOK
JTI0Bas CKOPOCTIH https://m.edsoo.ru/ff0ael76
10 | LIeHTpOCTPEMHTENBHOE YCKOPEHUE
11 | Ilepssiit 3akoH HetoTOHA. BexTop cuibl ﬁftlgglfl(;;.eelziicl)lc)?’llf/faneGIZ
12 Bropoii 3akon HeroToHa. bubmuoreka [JOK
PaBHoelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 | Tperuii 3akon HetoToHa. Cyneprno3uius cui BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB bubnnorexa [IOK
Hsprorona https://m.edsoo.ru/ffO0aeb6c
bu6muoteka LIOK
15 | Cuna ynpyrocru. 3axou I'yka https://m.edS(I)lo.ru/fanecaZ
16 | Pemenue 3an1au no teme «Cuiia ynpyroctu»
17 JlaboparopHnas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTH TPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cuna Tpemms https://m.edS(I)lo.ru/fanf738
19 | Pemenwne 3amad mo teme «Cuiia TpeHUSD Bubmiorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabora "Onpenenenue bub6mmorexa [IOK

Kod(purmenTa TpeHUs CKOIBKEHHS "

https://m.edsoo.ru/ff0af8be
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21 Pemenue 3amau no teMe "3akoHbsl HeroToHA. bu6nunorexa LIOK
Cuina ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e

22 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TSTOTEHHS. Y CKOpPEHHE CBOOOIHOTO TaCHHSI https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "JIBHKEHUE TEJT BOKPYT

23 | rpaBuTanmoHHOro nentpa (ConHeuHas
cucrema). ["amakTuku"

24 Pemenue 3agau mo reme "Cuma TSHKECTH U bu6mmoreka LIOK
3aKOH BCEMHPHOI'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 [IepBast kocmMuyecKas CKOPOCTb. bubnmoreka [JOK
HeBecomocTh U meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTrepuaabHOU TOUKH.

26 AbGcomroTHO TBEp0E Tesno. PaBHOBeCcHe but6mmoreka [JOK
TBEP/IOTO Tela ¢ 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHus. MoMeHT cuiibl. LleHTp TskecTn
PaBHOBeCcHe MarepuaIbHOU TOYKH.

27 Ab6comroTHO TBEpOE Tesno. PaBHOBECHE
TBEPJIOIO TEJIA € 3aKPEIUIEHHON OChIO
BpameHuss. MomeHT cuibl. LIeHTp TskecTn

28 Pemenue 3amau no reme "MOMEHT CHIIBL bu6nuorexa LIOK
Heurp tsoxecTn" https://m.edsoo.ru/ff0b02b4

o | KOO i T ek B LOK
rer" https://m.edsoo.ru/ff0b0408
Kon bHas Ta 10 TEM

30 "l\(j[eigzzlqeixgs 221/11(6211/1:. ]_S)BaHMOHCﬁCTBHe bubmorexa [IOK
" https://m.edsoo.ru/ffOb06ec

gy | ey . o B LOK

Ny https://m.edsoo.ru/ffOb07fa
HEYIpYroe B3auMOJEeHCTBUE

30 Pemenue 3aau o teme "3akoH coxpaHeHUs bubnnorexa [IOK
umnynbca” https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koH(pepenuus "PeakTHBHOE ABIKEHHUE
B NIPUPOJE U TEXHUKE"

34 | Mexanudeckas paboTa ¥ MOIITHOCTh ]P?tI/tISJSI:I;I/(r)TTeIEiascI)lc)(.)rIS/ffObOaS 4

35 PaboTa cuibl TSXKECTH, CHITBI YIPYTOCTH U bubmmorexa [IOK
CHITBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHuas pabota «Onpenenenue

36 paboThI CUJIBI TPEHUS IPU paBHOMEPHOM
JBIKEHUU TeJa M0 TOPU30HTAILHON
MTOBEPXHOCTH»

37 Casi3b 3HEprun u padboTsl. [loTeHmansHas
SHEprus

38 Kunerunueckas sneprus. Teopema o bub6mmorexa [LIOK
KHHETHUYCCKOM DHEPTUU https://m.edsoo.ru/ff0b0c32

39 | 3akoH cOXpaHEHUS YHEPTUU B MEXaHUKE

33



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

40 JlaGopatopHas pabora «/3yueHue 3akoHa bubmmoreka [IOK
COXpaHCHHSI SHEPT U https://m.edsoo.ru/ffOb12fe
a1 KonebaTenpbHOC IBUKESHHUE B €TO bu6nunorexa LIOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojaeoanus. BeiayxaeHHbIe bu6nuorexa [IOK
kosiebaHus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 | MareMaTHYeCKUi U MPY>KUHHBIA MasSTHUKA
s | o Camomoes o Busorea 101
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpatenue sHEPrun IpU MEXaHUUECKHUX
KOJICOaHUSIX
46 wacrom s nepiots xorcSami MpyOro Bubmaorea LIOK
pHOA PYx https://m.edsoo.ru/ffOblaec
MasiTHUKa»
47 nesmmenmoon nepora xoneganmi rpysa bubmotexa LIOK
PHOA Py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a»
48 wenarmosan somn. Tipororeme Bubmuorea LIOK
$HPoA https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbBIE BOJHBI
49 Ypok-koHpepeHus "MexaHn4ecKrue BOTHBI
B TBEPIOM Teuie. CelicCMUYeCKUe BOTHBI"
50 | 3Byk. PacnpocTpanenue u oTpakeHUE 3ByKa
51 Ypoxk-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
50 I'pomMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUI pE30HAHC
53 Ypok-koHpepeHus "YIIbTpa3ByK U bubmuorexa [IOK
uH(}pa3BYyK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
o | P coponack ptore 1o e B LOK
paretis https://m.eds00.ru/ffob25f0
KoJie0aHus U BOJIHBI
KonTponbaas pabora no Teme "3aKoHbI
55 | coxpaneHus. MexaHW4YecKHue KojieOaHus 1
BOJIHBI"
56 DJIEKTPOMArHuTHOE TMOJIe. bubmuorexa [IOK
DJIEKTPOMAarHUTHBIC BOJHBI https://m.edsoo.ru/ff0b2abe
57 | CBoiicTBa 371€KTPOMArHUTHBIX BOJIH
58 ;Ii?(K-K:LI/[{g?{I;IeTI:{TI/I; B(I)JJ_IIII;aJIiIEZ:HOJIBOBaHHe bubmorexa [IOK
b ' . " https://m.edsoo.ru/ff0b2fe6
3JICKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H
g | Eoscrezcmme Ty ok B 10K
P " B https://m.edsoo.ru/ff0b2c6c
MOOMJIBHOTO TesleoHa
60 | Pemenue 3ama4 Ha onpeeieHHe YacTOThl U
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JJIMHBI BHCKT'pOMaFHHTHOﬁ BOJIHBI

61 DJeKTpOMarHuTHas IpuUpoza CBETa. bubnuorexa [IOK
CkopocTb cBeTa. BosHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
62 g:gﬁ;:i?ﬁ;:;;i 01;3[1;;1;4 O?iIaPiI;g/II{I;I(;IeCOHHua u bubmorexa [IOK
' https://m.edsoo.ru/ff0b3658
Jlynsl
g | o e o e, P B 10K
https://m.edsoo.ru/ffOb38c4
cBeTa
64 [IpenomiieHne cBeta. 3aKOH NPEIOMIIEHUS bubmmorexa [IOK
cBera https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpEHH JKEHHUE CBETA.
65 H::)HOJ?:SOBzHFI:IZ H(?J?HOOI;"%aBIfYT‘:eI(—:IHeeF?) bubmorexa HOK
https://m.edsoo.ru/ffOb3c5¢c
OTpPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabopaTtopHast padota "HcciaenoBanue
66 | 3ABHCHMOCTH YIJIa NPEJOMIICHHS CBETOBOTO
Jyda OT yrIJia maJieHus Ha rpaHuIle "BO3IyX-
cTekio""
VYpok-koudepennus "Mcnonp3zoBanue
67 | HOJHOTO BHYTPEHHETO OTPasKEHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bu6nunorexa LIOK
68 | Jlunzbel. OnTudeckas Cuiia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 | ITocTpoenne n300pakeHUH B IMH3AX bubmorexa LIOK
https://m.edsoo.ru/ff0b444a
10 pokyeriore pactross 1t ormasaccxot cum buGarorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparomiei JMH3BI
71 VYpok-koubepennus "OnTudecKue TUH30BbIC bubnuorexa [IOK
npudops!"” https://m.edsoo.ru/ffOcOa7e
72 | I'ma3 Kak onTHYECKasi cucteMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepenuus "Jledexrsr 3penus. Kax
COXpaHUTH 3peHue"
1o | e Srore e » e, o B LOK
) ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTopHas padota "OnbITHI TIO
75 | PaslOKEHHIO 0esoro cBeTa B CEKTP U bubnmoreka [JOK
BOCIIPHUSTHIO I[BETA [IPEIMETOB IIPH HX https://m.edsoo.ru/ffOcOe2a
HaOJIOZICHNUH Yepe3 IBETOBbIe (pUIbTphl"
VYpoxk-npaktukyMm "BosiHOBBIE CBOWICTBA
76 | cBera: nucnepcusi, UHTepHEepeHus 1
nudpakiys"”
77 Omnbite Pe3epdopaa u muranerapaas MOJIehb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 | Iloctynatsl bopa. Moaens atoma bopa
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I/ICHYCKaHI/Ie U NOTJIOIICHHUE CBETAa aTOMOM.

bu6nunorexa LIOK

79 KBanTbl. JIuHe4aThie CIEKTPhI https://m.edsoo.ru/ff0c144c

80 VYpoxk-mipaktukym "Habmronenne ciekTpoB bubnnoreka [JOK
ucmyckanus" https://m.edsoo.ru/ff0c1550

81 | PagnoakTHBHOCTB U €€ BUJIbI bubmorexa LOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. HykionHas bubnnoreka [JOK
MOJeJb https://m.edsoo.ru/ffOc18ac

83 | PanmuoaktuBHbIe ipeBpatieHus. M30Tombl bubmorexa [IOK

' https://m.edsoo.ru/ffOclal4

84 Pemmenne 3agad mo reMme: "PannoakTUBHEBIE but6mmoreka [JOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a

85 | Ilepuon momypacmnana

86 Ypoxk-koHpepeHus "PagnoakTuBHBIE bubnmoreka [JOK
U3Iy4YEeHUs B PUPOJIE, METUIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peaky. 3aKOHbI COXpPaHEHUS bubmmorexa [IOK
3apsI0BOTO U MacCOBOT'O YHCE https://m.edsoo.ru/ffOc1c58

88 OHeprus cBA3U aTOMHBIX siziep. CBsA3b MacChl bub6mmorexa LIOK
U SHEPTUU https://m.edsoo.ru/ffOcld7a

89 | Pemenue 3amau o teme "SnepHbie peakiun'

90 Peakuuu cunTtesa u neneHus saep. bu6nunorexa [IOK
Wcrounuku sueprun CosHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHus "SnepHast sSHepreTuka.

91 | JlelicTBUs paiMOAKTUBHBIX M3JIyYeHUH HA
YKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOIBHOU PabOTE MO TEME

92 "DEeKTPOMAarHUTHOE MOJIE. bubnuorexa [IOK
DJIeKTpOMAarHUTHbIC BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

KonTponbHas pabora 1o teme

93 "DIEeKTPOMarHUTHOE MOJIE.
DIIeKTpOMarHuTHbIC BOJHBI. KBaHTOBBIE
sIBJICHUS "

94 [ToBTopenue, o6o0meHue. JlabopaTopHbie bubmmorexa LIOK
paboTsI o Kypey "B3anmoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpEHN Hue. Pemienu

95 pa(::qeOTII){eLIX EI: I?St?gg;femfmxza;:aq 61:10 TeMe bubmorexa HOK
" o https://m.edsoo.ru/ff0c2572

TernoBsle MPOLECCHI

96| paccti  KamcorsenmaD sas 10 TN Bubmiorera LIOK

" on https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTaTEICH

7 | pacuctma n xatecTaenY B2 10 TN Butimaotexa LIOK

" " https://m.edsoo.ru/ff0c2b30
KIIJI snekTpoycTaHOBOK
98 [ToBTOpenwue, 0600menue. JlabopaTopHbie bubmuorexa [JOK

paboTsI 1o Kypcy "CBeToBbIe IBICHUS"

https://m.edsoo.ru/ff0c2c52
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99 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu bu6nunorexa LIOK

10 TeMe "3aKOHbI COXpaHEHUs B MeXaHHKe" https://m.edsoo.ru/ff0c2d6a
10 | IToBTOpenue, 0606meHue. PaboTa ¢ TekcTamu bu6nunorexa LIOK
0 | mo reme "Konebanus u BoHb" https://m.edsoo.ru/ff0c2e82
10 | TloBTOopenwue, o6obmenue. Pabora ¢ Tekctamu bu6nuorexa [IOK
1 | mo teme "CBeroBbie siBIeHU" https://m.edsoo.ru/ff0c3044
10 | TloBTOopenwue, o6obmenue. Pabora ¢ Tekctamu
2 | mo teme "KBanToBas u sepHast Gpusuka

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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IPOBEPSEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJCHUA MO OINHCAHHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bHBH‘IeCKOG SIBJICHHC

1.3

pacmo3HaBaTb MPOSBICHUE W3YYEHHBIX (DU3UYECKUX SBJICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACNATH

CYILLECTBEHHbIE CBOMCTBA (IIPU3HAKK) PUZUUYECKUX SIBICHUN

1.4

ONHKCHIBATh W3YYEHHBIC CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJIB3YEMbIX BEIHYMH, HX
0003HauCHUS U €AUHUIIBI (PU3UYECKUX BEITUYNH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYMHY C JAPYIrUMH
BCJIMYMHAMY,  CTPOUTH TIpaduKd  W3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘16CKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOLECCHI,
WCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH O3TOM [1aBaTh CJIOBECHYIO
GbopMynUpPOBKY 3aKOHa U  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
qyycji€ M B KOHTEKCTE CHUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 1 — 2 JOrMYecKux IMaroB ¢ omopoi Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIU

3aKOHOMCPHOCTH
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1.7

pemare pacuéTHble 3aAauu B 1 — 2 AeHCTBHSI, UCIONB3YSl 3aKOHBI U
(bopMyIbl, cBsI3bIBAOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUSL 3aJa4d  3alMCBIBATH KPAaTKOE YCIOBUE, IOJACTABIATH
buznyeckre BeIUYUHBI B (POPMYIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIPaBOYHBIC JAaHHBIE, HEOOXOUMBIE JUUIsl PEIIEHUs 3a/1a4, OLICHUBATh

PEATUCTUIHOCTD MOTYYCHHOU (PU3NUIECKON BETUIMHBI

1.8

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIMTh MPU TMOMOIIH
(GU3MYECKUX METOAOB, B ONHCAHUM WCCIICOBAHHS  BBIICIATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumoTesy),  pa3aUYaTh "
UHTEPIPETUPOBATh TOMYyUYEHHBIA pe3yiabTaT, HAXOAWUTh OIIHMOKH B

X0 OIbITa, ACJIATh BBIBOJBLI I1O €T'0 pC3yJibTaTaM

1.9

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WM
busznyeckux  CcBOMCTB  Tenm:  (GopMynHpoBaTh — IpOBEpsiEMbIe
NPENIOIIOKEeHNUs, coOUpaTh  YCTAHOBKY U3  HPEIJIOKEHHOIO

000py/0BaHus, 3alKUCHIBATh XOJ1 ONbITa U (DOPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJHATH NMPSMbIE M3MEPEHUS C HCIIOJIb30BAHUEM aHAJOrOBBIX U
UQPPOBBIX MPHUOOPOB, 3aMUCHIBATh MOKA3aHHUS NPUOOPOB C yUETOM

3aJJaHHOM a0COJIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIMYMHBI OT JPYrol C UCHOJIb30BAHUEM MPAMBIX H3MEPECHH,
y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOTO HCCIENOBaHUS, COOUPATh
YCTaHOBKY U BBINOJIHATh U3MEPEHHUSI, CIEAYS MPEJI0KEHHOMY IIJIaHy,
bukcUpoBaTh pe3yibTAThl IMOJYYCHHON 3aBUCUMOCTH (PUINYECKUX
BEJIMYMH B BHUJIE€ NMPEAJIOKEHHBIX TaOJIUIl U TPa(UKOB, 1€7aTh BHIBOABI

I10 pE3yIbTaTaM HCCICAOBAHUA

1.12

MIPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEIWYHH, CIeAys
MPEJIOKEHHOW MHCTPYKIUU: MIPU BBIOJIHEHUN U3MEPEHHUI coOupaTh
DKCIIEPUMEHTAIIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU

BCJINYHHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

yKa3plBaTh NPUHLMIBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIMIBI JECHCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOWCTB C IOMOIIBIO HX OINMCAHUS,

UCIIONIb3YS 3HAHUS O CBOMCTBaX  (U3WYECKUX  SBICHUH U
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1.15

HeoOXouMBbIe (PU3MUECKHe 3aKOHBI U 3aKOHOMEPHOCTH

NPUBOJIUTh TNPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O TMpUMepax)
MIPAKTHYECKOT0 MCIOIb30BaHMsI (U3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM I8 oOecmedyeHus: Oe30MacHOCTH TMpU  OOpaleHuH ¢
npudOpaMH M TEXHHYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3I0POBbS U

cOOJTI0ICHHSI HOPM 9KOJIOIMYECKOro MOBEIEHUS B OKPYKaloIlel cperie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM U IIyT€EM CpPaBHEHMs pPa3lIMYHBIX HMCTOYHUKOB
BBIJIENATh MH(OpMALMIO, KOTOpasl SBISETCS NPOTHUBOPEYMBON HIIU

MOXET OBITh HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBIIIOJIHEHUH y4eOHBIX 3aJaHUI
HAyYHOIIONYJSIPHYIO  JIUTEpaTypy  (pu3mdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepuaybl, pecypcbl ceth VHTepHeT, BlageTh
npuéMaMM KOHCTIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOpMALUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

CO3/aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMANUU (PUINIECKOTO
coJiepKaHUs, B TOM YHCIe MyOJUYHO JEeNaTh KPaTKhue COOOIICHHS O
pe3ynbTaTax TMPOEKTOB WM Y4YEOHBIX HCCICOBAHUMA, MPU ITOM
IpPaMOTHO HCIOJIb30BaTh HM3YYCHHBIM MOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYINICHUC HpeBeHTaHHeﬁ

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUN pacIpeaesTh
00513aHHOCTHU B T'pYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/ladaMH,
CICANTHh 3a BBINIOJIHEHUEM IUIaHAa JCHCTBUH, aJC€KBAaTHO OIIEHWBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMO/ICIICTBHE, YUUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTO 0011er0 00pa3oBaHUsA

1.1

HCIIOJIBb30BAaTh IOHATHA
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1.2

pa3jindaTth SABJCHUA IO OINHNCAHHUIO UX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (bl/I3I/I‘IeCKOG SIBJICHHUC

1.3

pacmo3HaBaTh MPOSBIEHHUE W3YYEHHBIX (U3MYECKUX SBIICHUH B
OKpYXaroIleM MHUpe, B TOM 4Hciie pU3NYECKUe SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BBIACIATH

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SIBJICHUN

1.4

ONHKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIUYMHBI, TPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKHH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
0003HaueHUs U €AUHUIBI (PU3NYECKUX BEITMYUH, HAXOIUTH (OPMYIIbI,
CBA3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHUMHU
BEIMYMHAMHU, CTPOUTh  TIpadUKd  H3YYEHHBIX  3aBHCHMOCTEH

Q)HSH‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS U IPOLECCHI,
WCTIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH D3TOM [1aBaTh CJIOBECHYIO
GOpMyTMPOBKY 3aKOHa M 3alHCHIBaTh €ro  MaTeMaTHYECKOe

BBIPAKECHHE

1.6

OO0BSCHATH (PM3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00BsCHEHUE U3 |
— 2 JIOTMYECKHUX IIaroB C MOMOIIbI0 1 — 2 W3ydeHHBIX CBOICTBa

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3dKOHa WJIK 3aKOHOMCPHOCTH

1.7

pemarh pacu€THbe 3a7a4u B 2 — 3 NIEMCTBHUS, UCIOJIb3YSl 3aKOHBI U
bopMyIibl, cBsI3bIBaIONINE (U3NYECKUE BETUUMHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 33/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABIITh HEJOCTATOK
JAHHBIX JJI1 pelIeHHsl 3a7audd, BbIOMpaTh 3aKOHbI M (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJIyYEHHOE 3HAueHUEe (PU3NYECKOW BEIMUYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOILU
(bU3nYEeCKUX METOJI0B, UCTIOJIb3Ysl ONMCAHUE UCCIIEIOBAHUS, BBIICIAThH
[IPOBEPSIEMOE IIPEIIIOIIOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICIOBAHUSA, JACJIaTh BBIBOIbI

1.9

IMPOBOAUTHL OIIBITBI I10 H&6J’IIO,Z[€HI/IIO (bI/I3I/I‘ICCKI/IX SIBIICHUN WIJIH

(U3UYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  TPOBEpsSEMbIC
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MPECAIOJIOXKCHUA, CO6I/IpaTB YCTaAHOBKY nus3 MMPpEAJIOKCHHOT'O

060py,I[OBaHI/I$I, OIIMCBIBATb XO/ OIIbITA 1 (bOpMy.]'IPIpOBaTb BBIBOJIbI

1.10

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHWEM aHAJOTOBBIX
puOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YIbTaTh

MU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIOTHOM MOTPEIIHOCTH

111

OPOBOJUTH  HMCCJIENOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MWCIOJb30BAHUEM IIPSMBIX HW3MEPEHHUM:
IUIAHUPOBATh MCCJEIOBaHUE, COOMpaTh YCTAHOBKY M BBIOJHSATH
U3MEPEHus, clenys  NpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3ynbTaThl NOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOJHIl U rpaduKoB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaAM HUCCIICOBAHUA

1.12

MPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHs]  (PU3MYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIIbHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYUCIATH 3HAUYECHUE

BCJIMYHHBI

1.13

coOmoaTh TMpaBWja TEXHUKH O€30MacHOCTH Tpu  padoTe ¢

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTCPU30BaTh MPHUHIUIIBLI JIEHCTBUS HU3YUCHHBIX HpI/I60pOB )51
TCXHUYCCKUX yCTpOﬁCTB C OHOpOfI Ha HX OIIHNCaHHA, HCHOJb3YS
3HAHUS O CBOMCTBax (I)I/ISI/I‘-IGCKI/IX SIBJICHUM U HeO6XO,I[I/IMBIe

(1)I/I3I/I‘leCKI/IC 3aKOHOMCEPHOCTU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKHUEC YCTpOﬁCTBa U U3MCPHUTCIILHBIC
HpI/I60pI>I 0 CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
SJICKTPHUICCKUX merein ¢ MMOCJICOOBATCIIbHBIM W MapaJUICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinvdasn YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUYECKUX LETIeH

1.16

MPUBOIUTH TMPUMEPHl  (HAXOIUTh WHPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO MCIIOIH30BaHMs (PU3HMUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU g obOecriedyeHuss O€30MacHOCTH MpU  OOpalleHuu ¢
npudoOpaMu M TEXHUIECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYECCKOI'0O TOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIIECTBIISATH MOUCK MHPOpMAIK (GU3UUECKOTO COACPKAHUS B CETU
HuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JIOTIOJTHUTEIFHBIX HCTOYHHKOB BBIACISITh HHPOPMAIHMIO, KOTOpas

SBIIIETCS IPOTUBOPEUMBON MM MOXKET OBITH HEAOCTOBEPHOI
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1.18

WCIIONIb30BAaTh MpPH  BBIMOJHEHWHM Y4YE€OHBIX 3aJlaHUl  Hay4dHO-
MOMYJISPHYIO JIUTEPaTypy (U3HUECKOrO COJAEpIKAHUS, CIIPaBOYHBIC
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamerh NpUEMaMH
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B JIPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC TUCHMEHHBIE U KPaTKHUE YCTHHIE COOOIIECHNUS,
0000mas wHGOpPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (HU3MYECKOTO
COJIep)KaHHs, B TOM YHCJIEC MYOJUYHO MPEICTABISITh PE3yabTaThl
MPOEKTHOM WIJIM MCCJIEA0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPpaMOTHO HCIOJb30BaTh W3YUYEHHBIM MOHSATUHHBIN anmapar Kypca

(bu3uKH, CONPOBOXKIATH BHICTYIICHHE MTPE3CHTAIIUEH

1.20

MIPH BBIMOJHEHUN YYE€OHBIX MPOEKTOB W HCCIAEAOBAHUN (U3HMUESCKUX
MIPOIIECCOB pacMpeAesITh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMHM  3aJadaMM, CJICIUTh 34 BBINOJHEHHEM ILIaHA
JNEUCTBUA W KOPPEKTHPOBATh  €ro, aJeKBaTHO  OLICHUBATh
CO6CTB€HHBII71 BKJIa[Jg B IOCATCIIBHOCTD prrIl'H)I, BBICTpaI/IBaTB
KOMMYHI/IKaTI/IBHOG BSaI/IMO)IeI\/’ICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspeniatb KOHQIUKTHI

9 KJIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust

1.1

HUCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTts SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JJEMOHCTPHUPYIOIIUX TaHHOE (PUINUYECKOE SBJICHUE

1.3

pacrio3HaBaTb MPOSBIEHUE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaIOIIeM MHpE, B TOM YHCiIe (U3NUECKUE SBICHUS B MPHPOIE,
IIPY 3TOM MEPEBOAMUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICTATH

CYILIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUBNUYCCKUX SBICHUN

1.4

OINMUCLIBATHL H3YYCHHBLIC CBOMCTBA TE€l H (I)I/I3I/I‘{CCKI/IC SIBJICHHA,
HCIIOJIb3Y (bI/I3I/IQCCKI/Ie BCJIMYMHBI, HPH OIMMCAHUH IIPABUIIBHO
TPaKTOBATb (I)I/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJINYHH,

0003HAYEHHUA U (S2107050%00851 (1)I/I3I/ILIGCKI/IX BCJIMYHH, HAXOOAHUTDH (bOpMy.]'IBI,
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CBA3BIBAIOIIME JIaHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHUMHU
BEIMYMHAMHU,  CTPOUTh  TIpadUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS M IPOIECCHI,
WCMOJIb3ysl HW3YyYECHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJIOBECHYIO
GOpMyTMPOBKY 3aKOHa M 3alHChIBaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

O00BSCHATH (PM3MUECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallud IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTHh OOBSCHEHUE U3 2
— 3 JIOTMYeCKHUX IIaroB C MOMOIIbIO 2 — 3 W3YyYEHHBIX CBOICTBa

Q)HSH‘ICCKI/IX HBJ'IeHPIﬁ, (bl/ISI/I‘IeCKI/IX 3daKOHAa UJIKM 3aKOHOMCPHOCTH

1.7

pemiate pacu€THBIE 3a7addl (OMUparomuecs Ha CHCTeMy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYJbI, CBS3bIBAIOIINE
(Gu3nueckue BEIMYMHBI: HA OCHOBE aHAaJINW3a YCIOBUSA 3aJadd
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIIME  WIIU
M30BITOYHBIE TaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIMMEIE
JUIsL pELIEHUs, MPOBOAUTH PACUEThl M OLIEHUBATh PEATUCTUYHOCTD

MOJY4eHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacno3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pCHIUTh IIPU TIOMOIIU
(1)I/ISI/I‘ICCKI/IX METOAOB, UCIIOJIB3Yyd OIMMCAHUC HCCIICAOBAHUSA, BBIACIATH
IMPOBCPACMOC IMPCAIIOJIOKCHUC, OLCHHBATHL IPABUIBHOCTL IIOPAAKaA
MMPpOBCACHWA HCCICOAOBAHUA, MACIATb BbIBOAbI, HWHTCPIPCTUPOBATDH

pe3yibTaThl HAOIIOJCHNUN U OTIBITOB

1.9

NPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MYECKUX CBOWCTB TEN: CAMOCTOSATENILHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

OPOBOJUTH IpPHU HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHUH,
onpeneNssl cpelHee 3HaueHUe H3MepsieMol BelndMHBI ((hOoKycHOe
paccTosiHMe coOMparomel JUH3bI), 000CHOBBIBATH BHIOOpP crocoba

U3MEpeHus (U3MEPUTEIBHOTO pHOopa)

1.11

MNpOBOAUTL HUCCICHOBAaHUC 3aBUCUMOCTEH (1)I/I3I/I‘IGCKI/IX BCINMYHNH C
HCIIOJIB30BAHHUEM TIPAMBIX H3MepeHHﬁZ IJIaHUPOBATh HCCIICJOBAHUC,

CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCUPOBATH pe3yJbTaThl
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HOHy‘IGHHOﬁ 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCJIIMYHMH B BHUJIC Ta6J'II/II_II/I

Fpa(bI/IKOB, ACJIaTh BBIBOJEI 110 pE3yjIbTaTaM HCCIICAOBaHUA

1.12

MPOBOJAUTH  KOCBEHHbIE  HM3MEpPEHHMs]  (PU3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHUsA, CIEeAYysS NPEIIOKECHHOW HWHCTPYKIMH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIU3WPOBATh IOJYYECHHBIC

pEe3yAbTATHI C YUYETOM 3aJTaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmoaTh IMpaBWja TEXHUKH Oe3omacHOcTH Tpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC IIPHU3HAKHW H3YYCHHBIX (1)PI3H‘{€CKI/IX MOHGHCﬁI
MaTepuajibHasA TOYKa, a0COIOTHO TBépI[O@ TECIIO, TOYEYHBIM MCTOUYHHUK
CBCTa, JIy4, TOHKasA JIMH3a4d, IIJIaHCTApHAsA MOACJIb d4TOMA, HYKJIIOHHAA

MOJIEJIb ATOMHOTO sIpa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX OIMCAaHHUs, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PUIMYECKHUX SBICHHA W HEOOXOIUMBIE

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

HUCIIOJIL30BAaTh CXEMbl MW  CXCMATHYHBIC PHUCYHKHU  HU3YYCHHBIX
TCXHUYCCKUX YCTPOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB )51
TCXHOJIOTHYCCKUX IIPOUECCOB IIPU PCHICHUU y‘IC6HO'HpaKTI/I‘{eCKI/IX
3aa4, ONTHYCCKUC CXEMBbI IJId IMOCTPOCHUA H306pa)KeHHfI B IIIIOCKOM

3epKajie ¥ coouparolieil TuH3e

1.17

MPUBOANTh TPHUMEPHl (HAXOAUTh HWH(OpPMALUIO O TMpUMEpax)
MPAKTHYECKOT0 MCITOIb30BaHMsI (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KU3HM JUIA  o0ecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu ¢
npudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10POBbS U

cOOJI0ICHUSI HOPM 3KOJIOIMUECKOI0 MOBE/IEHUS B OKPYKAIOIIEH cpeie

1.18

OCYILIECTBIISATH MOUCK MH(POpMAU (GU3NIECKOTO COAEPIKAHMS B CETH
WuTepHeT, caMoCTOATeNbHO (OpMYyIHMpys MOUCKOBBIA  3arpoc,
HaxOIWUTh IYTU  ONpPEAENIEHHS  JOCTOBEPHOCTH  IOJy4EHHOU
UHPOPMALIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJIHUTENIBHBIX

HNCTOYHHKOB

1.19

WCIIONIb30BaTh MpPH  BBIMOJIHEHWHM Y4eOHBIX 3aJlaHUi  Hay4dHO-
MOMYJSPHYIO JIUTEpaTypy (PU3MUECKOro COJAEpKaHMS, CIPaBOYHBIE

Marepuanbl, pecypcbl ceTtu HTepHeT, BiIaAeTh MOpUEMaAMHU
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KOHCIICKTUPOBAaHUA TCEKCTA, npe06pa30BaHH${ I/IH(I)OpMaI_II/II/I U3 OJHOU

3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

co3ZaBaThb COOCTBEHHbIE IHCHbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBEe HH(pOpPMAllUd M3 HECKOJbKUX HCTOYHHUKOB (DU3MUECKOIO
COJIEp)KaHMSA, IMyOJIMYHO TPEACTABIATH PE3yAbTaThl MPOCKTHON WIIH
HCCIIENA0BATENIBCKOM  AEATENBHOCTH, INPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasziena
(GU3UKKH W CONMPOBOXKIATh BBICTYIUIGHHE IMpE3CHTAled ¢ y4€ToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIPpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeJOBaHUI (1)I/I3I/ILICCKI/IX
MMponecCOB pacrupeacIiaThb 00513aHHOCTH B rpyane B COOTBETCTBUHU C
NOCTAaBJICHHBIMM  3aJadYaMH, CJICOAHUTb 3a BBIIIOJIHCHHCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHEIH BKJIaa B  JACATCIBHOCTL TI'PYIIIbI, BBICTpAaWBATh
KOMMYHHUKAaTHBHOC B3aHMO,Hef/’ICTBPIe, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI
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HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon
JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

®uzuka — Hayka O TMpupoae. SIBJIEHUS TPUPOIBI.
dusnueckue SABJICHUSA . MEXaHHYECKUCEC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnueckue BeNMUMHBL  M3MepeHne — (U3NUECKHUX
BenuuuH.  Dusuueckue  npubopsl.  Ilorpemnocts

U3MepeHnil. MexxayHapoaHas CUCTEMA €IMHMI]

13

14

ECTCCTBGHHOH&Y‘IHLIﬁ MCTOJA IIO3HAHMA: Ha6J'IIO,[[eHI/Ie,
MNOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HIIOTE3,
9KCIICPUMCHT 110 TIIPOBEPKE THUIIOTEC3, 00BsACHEHHE

Ha6J'II-OI[a€MOFO SIBJICHUS

Onucanne GU3NIECKUX SBICHUHN C TTOMOIIBIO MOJIEIICH

1.5

[IpakTHyeckue padboTHI:

###Par#t#113mepenne paccTossHUI.
###Par#H#113mepenne 00bEMa KHUJIKOCTH M TBEPIOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MabIX Tell.
#Hi#HPar###ll3mMepene  TeMmnepaTypsl  PH  OMOILHU

KHUIKOCTHOTI'O TCPMOMETpPA U NaTYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNMS O CTPOEHWU BEHIECTBA

2.1

###Par###CTtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmBITBI,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHHE BCUICCTBA

2.2

#H##Par###]|pikenne  vactuir  BemiectBa.  CBS3b
CKOPOCTH  JBW)KCHHS  YacCTUI] C  TEMIICPATypOM.

BpoynoBckoe nBmxenue, auddysus

2.3

BzaumopeiicTBHe yacTUI] BEIIECTBA: MPUTSKCHUEC U
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OTTAJIKMBAaHHUC

###Par###ArperaTtHple COCTOSTHUSI BEIIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TeIl.

2.4 B3anmocBA3b MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX M WX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSIHUN BOJIBI
[MpakTrdeckue paboOTHI:
#H#Par###Ouenka auaMeTpa aTomMa METOJIOM pPsiioB (¢
UCIIONIb30BaHueM (oTorpaduii).

2.6 #HHPar###OneITeI 110 HAOJMIOJEHUI0  TEILUIOBOIO

pacuIMpeHust ra3oB.
H#HHHPar###0nbITel IO OOHAPYXKEHUIO JCHCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKESHHUS

JIBIDKEHUME U B3BAUMOJIEUCTBUE TEJI

31 MexaHnnueckoe JIBUDKCHUE. PaBHOMEpHOE 3
' HEPaBHOMEPHOE JIBIIKEHUE
HH#HPar###CropocTs. Cpennsia CKOPOCTb pu
3.2 HEPaBHOMEPHOM [BW)KEHHHU. Pacuér myTu W BpeMeHH
JBUKEHUS
SlBnenue uHepiuu. 3aKoH WHepUMH. B3anmojaeicTBue
3.3 TeJI KaK NPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Teja
34 ###Par### lnotHocTh BemiecTBa. CBSI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIleCTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOAECHCTBUSA TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TMHAMOMETpPA
37 #H##Par###ABnenne TaTOoTeHMS W cuia TsokectH. Cuta
' TSODKECTH Ha JIpyrux 1wianerax. Bec tena. HesecomocTh
38 Cuna Tpenmsi. TpeHHE CKOJTBKEHUS W TPEHHE IOKOSI.
' Tpenue B npupoae U TEXHUKE
39 #H##Par###Cnoxenue CwWi, HalpaBJIEHHBIX IO OIHOU

npsiMoi. PaBHOAEHCTBYOIAs CUIT
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3.10

[TpakTuyeckue paboOTHI:

OmnpezneneHre CKOPOCTH  PAaBHOMEPHOTO  JBMXKEHUS
(wrapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBToMOOWISI W Tak gainee). OnpeneneHue CpemHen
CKOpOCTU CKOJBXEHHs Opycka WM IIapuka 110
HAKJIOHHON miockoctd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JEMOHCTPHPYIOIIHE
3aBHCHUMOCTh pacTshkeHHs (AedopManuu) mpyKUHBI OT
OpWIOKEHHOW cuibl.  ONBITBI, JAEMOHCTPHPYIOIIHE
3aBHCHMOCTB CHJIBI TPEHUS CKOJBKEHHs OT Beca Tela U

XapakTepa CONPUKACAIOLINXCS IOBEPXHOCTEN

3.11

duznyeckue SBICHUS B pupoac: NpuMeEpbl IBUKCHUA C
Pa3iIMdYHbIMU CKOPOCTAMH B JKUBOI M HEKUBOU pupoac,

HeﬁCTBHG CHWJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12

TexHuuecKre yCTpocCTBa: TMHAMOMETP, MOAIINITHUKI

JABJIEHUE T

BEP/IBIX TEJI, )KWIKOCTEN 1 TA30B

4.1

Jasnerne TBEpmoro Ttena. CrmocoObl YMEHBIICHUS |

YBCIMYCHUA OAaBJICHUA

4.2

ﬂaBJ’ICHI/IC raza. 3aBUCUMOCTb JaBJICHHUA ra3a OT O6’béMa,

TeMIIepaTyphbl

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, XUIKOCTAMHU U

razamu. 3axoH [Tackansg. [THeBMaTHUYECKE MAIIINHEI

4.4

3aBUCUMOCTH JaBJICHUA KUOAKOCTU oT FJ'IY6I/IHI>I.
IMuapocraTudeckuii mapagokc. CooOIIaronMecs CoCyabl.

FI/II[paBJII/I‘IGCKI/IG MEXaHU3MbI

4.5

Atmocdepa 3emin u atMochepHoe naBienue. [IpuanHb
CYIIIECTBOBAHMS BO3AYIIHOW 000m04uku 3emuid. OIbIT
Toppuuemin. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTHI HAl YPOBHEM MOPA

4.6

4.7

W3mepenne atMmocdepHoro pasineHus. [Ipubopsl ans

U3MepeHus aTMOC(HEpPHOro AaBICHUS
JleiicTBME XKUIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX
Teno. BeitankuBaromasi (apXxmMmenoBa) cuia. 3aKOH

Apxumena
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4.8

4.9

IInaBanue Ten. Bo3ayxoruiaBanue

[TpakTrueckue paboThI:

HccrmegoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
0o0béMa TOrpy:kEHHOM B JKUAKOCTb 4YacTH TeJja.
OrnpesienieHNe BBHITATKUBAIOIIEH CUITBI, ICHUCTBYIOIICH Ha
TE€N0, TMOrpyxkEHHOe B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEN CHUJIbI, AEHCTBYIOIICH
Ha TEIO B JKHUJIKOCTH, OT Macchl Teaa. OIbITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH HAa TENO B >KUIKOCTH, OT 00BbEMa
MOIPYKEHHOW B KUAKOCTh YacCTU TeJla U OT ILNIOTHOCTH
JKUJIKOCTH. KonctpynpoBanue apeomerpa 150007
KOHCTPYUPOBaHHE  JIOAKM W  OIpelaeieHue €€

Ipy30M0abEMHOCTH

4.10

®usznueckue  SABJICHHUS B IPUPOAE:  BIMSHUE
aTMOC(hepHOTO JaBJICHUS Ha )KHUBOW OPTaHU3M, TJIaBaHUE

pBIO

411

TexHuueckne YCTPOWCTBA: COOOIIAIOIIMECS COCY/BI,
YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHHA TIpecc,
MaHOMeTp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT A

5.1 Mexanuveckas paborta

5.2 MexaHndeckas MOITHOCTb

53 [IpocTele MeXaHW3MBI: pblYar, OJIOK, HaKJIOHHAs

' m10ckocTh. [IpaBuio paBHOBECHS pblyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pblyara K 0JIOKY
«3on0Toe  mpaBwio»  MexaHuku.  Koadowuiment

55 MTOJIC3HOT'O JeUCTBUS MEXaHH3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHmanpHast SHEPTUU TeJIa, MOTHATOTO HaJ 3eMIEH

5.7 Kunetnueckas sHeprus

5 g [lonnast MexaHuueckass SHeprus. 3aKOH HM3MEHEHHS U

COXpaHCHUMA MEXaHUYECKOMH SHCPrun
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5.9

[TpakTryeckue paboOThI:

###Par###Onpenenenne pabOThl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBIDKCHMH TeJia [0 TOPU30HTAIBHON
noBepxHocTH. MccnenoBanme yclnoBHH pPaBHOBECHS
peruara. Mamepenue KIIJ[ HakIoHHONW MIIOCKOCTH.

N3yyenune 3akoHa COXpaHEHUST MEXaHUIECKOM YHEPTUHU

5.10

dum3nyeckre SABICHUS B npupoac: pbrHaru B TECIC

YCJIO0BCKa

5.11

TexHudeckne yCTpOMCTBA: pblYar, IOABWXXHBIA U
HETOABIKHBINA OJIOKM, HAKJIIOHHAsI ITUIOCKOCTh, MPOCTHIE

MCXAaHU3MBI B 6BITy

8 KUIACC

Kon
pa3iena

Kon
3JIEMEHTA

HpOBepHeMbIe 3JIEMEHTHI COACPKAHUSA

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHBIE  ITOJIOXKEHMS MOJ'ICKy.]'IHpHO-KHHCTH‘-IGCKOﬁ
TCOpPHUU CTPOCHHUA  BCHICCTBA. Macca wu pa3sMEphbI
MOJICKYIIL. OHI)ITI)I, MMOATBCPKAAIOIHEC OCHOBHBIC

TOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPUH

6.2

Mogenn  TBEPAOro, IJKMAKOIO W ra3000pa3HOro
cocTosiHUMIA BemiecTBa. Kpucrammnueckue ¥ amopgHbIe

TCJ1a

6.3

OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX TeI
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKMHETHYECKON

TEOpUU

6.4

CMmaunBaHue 1 KalmUJIJIIPHBIC ABJICHUA

6.5

TennoBoe paclIMpeHne U CKaTue

6.6

6.7

Temnepatypa. CBsi3b TeMmmepaTtypbl CO CKOPOCTBIO
TEIJIOBOTO ABM)KEHUS YaCTHII

Buytpennsis sneprust. CriocoObl M3MEHEHHS BHYTPEHHEH

SHEPruu: TEIIONEpe aya U COBEPILIEHUE padOThI
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BI/I,Z[BI TEILIoNEPpCaAadn: TCIUIOIIPOBOAHOCTh, KOHBEKIIUAA,

6.8
U3ITy4yeHHUe
KomnuectBo  TemnoTel.  YaenbHas — TEINIOEMKOCTH
6.9
BeIlIECTBA
TennmooOMeH ¥ TEIUIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEIIOBOro OasaHca
5.11 [InaBneHue U 0TBep€BaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa MiaBiIeHUs
[TapooOpazoBanue u  KoHAeHcanus.  Vcmapenwue.
6.12 Kunenue. VYnpenbHas  Temiora mapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHOCTB BO31yXa
6.14 OHeprus TomuBa. Y ieJabHasl TEII0Ta CrOpaHus
[Mpunmuner  pabotel  TeruoBbix  apurateneit  KIIJ
6.15 TEIJIOBOTO JBUraTess. TeruioBble JBUTATENM M 3alluTa
OKpYKarollei cpeasbl
3aKOH COXpaHEHHUsSI U MPEBPAILECHUS SHEPTHH B TEIIIIOBBIX
6.16
npoieccax
[IpakTrueckue pabOTHI:
#HAHPar#H#ONbITHL 10 OOHAPY)KEHUIO JEMCTBUS CHII
MOJIEKYJISIPHOTO MIPUTSKEHUS.
#HPar##H#O0npITl 10 BBIPAIIMBAHUIO  KPUCTAJUIOB
MOBAPEHHOM COJIM WIIK caxapa.
#HHPar###OnbITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 paclMpeHus Ta30B, )KUJIKOCTEH U TBEPABIX TEIL.

#HPar####Onpenenienne TaBleHUs BO3AyXa B OayuloHE
IINPHIIA.

H#HHHPar###0nbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH
JaBIICHUS] BO3JyXa OT ero oO0bEMa W HarpeBaHUS WU
OXJIaXICHUSI.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHUMOCTH
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JUIMHBI ~ CTOJIOMKA KHJAKOCTH B TEPMOMETPHUUYECCKON
TpyOKe OT TeMIEPATYpPHI.

#i##Par###Ha0omoneHue W3MEHEHUS BHYTpEHHEH
SHEPrUU Tela B pe3yipTaTe Teruionepenadu u padoThl
BHEIIHUX CHUJL.

#H##Par###lIccnenoBanrue SBIEHUSA TEIUIOOOMEHA TP
CMEIIMBAaHUM XOJOJHON U TOpsYEH BOJIBIL.
#HH#Par#H##0Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIYYUEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeTbhiM
METAJUTMYECKUM ITAITUHAPOM.

#H##Par####0Onpenenenue  yaelIbHOU TEIUIOEMKOCTH
BCIIECTBA.

###Par###lccnenoBanue mpolecca UCIapeHusl.
#H##Par###OnpeneneHue OTHOCUTEIBHONW  BJIAXKHOCTH
BO3/IyXa.

#HH#Par##H##Onpenenenre yaeabHOW TETUIOTHI TUIABICHUS

Jbaa.

6.18

Ouzuueckue SBICHHUS B TNPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KanWULIpHbIE SBJIEHUS B MPHUPOJE,
KpUCTaJIIbl B IIpUpojie, usnydenue CoHlla, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCH], TYMaHa,

HHCA, CHEra.

6.19

TexHuueckue  yCTpPOWCTBA:  KaNWUIAPHI, I[PUMEPHI
HCIIOJIB30BAaHUsl KPUCTAJIOB, JKUJKOCTHBI TEPMOMETP,
JaTYUK TEMIIEPAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPHI, MCUXPOMETP, MapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CTOPaHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tel. /[Ba poja aneKTpUUecKuX 3apsiioB
BzaumoneiictBue 3apsbkeHHbIX  Tell.  3akoH  Kymona
7.2 (3aBUCUMOCTh CHJIbI B3aUMOJAEHUCTBHSI 3apSXKEHHBIX TN OT

BCJIMYMHBI 3apsAI0B U PACCTOAHUA MCKIY TeJ'IaMI/I)
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DnekTpuueckoe nose. Hanpssk€HHOCTD 31eKTPUYECKOTO

7.3 nosst. lpuHIMN cyneprno3unyu 3JI€KTPUYECKUX TMOJIEH
(Ha KaYeCTBEHHOM YpPOBHE)
Hocutenu »snexrtpuyeckux 3apsgoB. DJeMEHTapHbIN
7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKN U
TUDJICKTPUKU
7.5 3aKOH COXpaHEHHUs IEKTPUUECKOro 3apsa
- ONEeKTpUYECKU  TOK.  YCIOBHUS  CYUIECTBOBaHUSA
' 3JEKTPUYECKOT0 TOKA. FICTOUHUKHM MOCTOSIHHOT'O TOKa
HevicTBus BIIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTSAX U razax
. Onektpuyeckas 1nenb. Cuwia TOKa. OJEKTPUUYECKOE
. HaIpsHDKEHUE
29 ConpotuBnenue MIPOBO/IHUKA. VYnensHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMma Jy1st y9acTKa 1enu
[locnenoBarenbHOE W MApajlIeNIbHOE  COEIMHEHUE
7.11
MIPOBOJIHUKOB
Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNeKTprYecKne IEeNnu U TMOTPEOUTENH SICKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHne
[locTostHHbIE MarHuThl. B3auMoaeicTBHE NOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHoe moNe 3eMIM U €ro
7.15
3Ha4YEHME JJIs KU3HU Ha 3emIie
216 OmnsiT Opcrena. MaruuTHoe 1oJie 3JIeKTPUYECKOTo TOKa.
' [IpumeneHue 37eKTPOMarHuTOB B TEXHUKE
217 JleficTBUe MarHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM.

BHGKTPOI[BI/H"&TCJ'II) IIOCTOSSHHOTO ToKa. Mcmons3oBaHne

54




BJIGKTpO,HBPIFaTCHeﬁ B TCXHUYCCKHUX YCTpOI;'ICTBaX H Ha

TpaHCIIOpTE
Onbitel  @apajges.  SIBieHMe  3JIEKTPOMarHUTHOMN
7.18
nHaykiuu. IIpasuno Jlenna
DIIEKTPOTreHEPATOP. CriocoOmr MOTy4YECHUS
7.19 BJIEKTPUYECKOM  DHEPrum. DIIeKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTUU
[IpakTryeckue pabOThI:
OnbITl 110 HAOTIOACHUIO SJIEKTPU3ALUU TNl UHIYKIIUEH
Y TIPU COMPUKOCHOBEHHH.
UccnenoBanue AEUCTBUS DJIEKTPUYECKOTO IO  Ha
MIPOBOJIHUKYU U TUSJICKTPUKH.
COopka u mpoBepka pabOThl BJIEKTPUUECKON IEenu
MOCTOSIHHOTO TOKA.
H3MmepeHne u perynupoBaHUE CUIIbI TOKA.
N3mepenue u peryaupoBaHue HAPSHKEHUS.
HccnenoBanue 3aBUCHUMOCTU CHUJIBI TOKA, UYILETO Yepe3
pEe3UCTOp, OT CONMPOTUBJIEHUSI PE3UCTOPA U HANPSIKEHUS
Ha pE3UCTOPE.
290 OnbIThI, JEMOHCTPHUPYIOLTUE 3aBUCUMOCTh

3JEKTPUUYECKOTO COMPOTUBJIEHUS MPOBOJHUKA OT €ro
JUTUHBI, TUTOILAJIA MOTIEPEYHOr0 CEYEHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKECHHUS HAMPsDKCHUH — TIPH
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CUJIbl TOKA HpPU MapasuieIbHOM
COCIMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
AJIEKTPUYECKOTO0 TOKA, MAYIIEr0 Yepe3 Pe3UucTop.
Onpenenenrie  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIIEIISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UAYILIETO YEepe3 JIAMIIOUKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KIIJ[ narpeBatens. MccnenoBanue
MardUTHOTO B3aMMOJICHCTBHS ITOCTOSHHBIX MAarHHTOB.

I/IByT-IeHI/IC MAarauMTHOTIO IMOJIA MOCTOAHHBIX MArHuTOB IIPpU
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ux oObeAMHEHMH |  paszneieHuu. McciemoBaHue
JIEUCTBUA JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpITbl, JEMOHCTPUPYIOLIUME  3aBUCHUMOCTb  CHJIBI
B3aMMOJCHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKAa W HaNpaBlIeHHs TOKa B KaTymke. M3ydeHue

Z[CﬁCTBPIH MArsfuMTHOI'O IIOJI1I Ha IMIPOBOJHHUK C TOKOM.

Konctpyuposanue u N3y4YEeHUE paboThl
3JIEKTPOABUTATEIA. Hsmepenne KIIA
3JI€KTPOJIBUTaTeIbHOMN YCTaHOBKH. OnbIThI o

HUCCIICAOBAHHUIO ABJICHUSA BHCKTpOMaFHHTHOﬁ HWHAYKIWHA:
HUCCIICJOBAaHUC W3MCHCHHI 3HAYCHUS H HaIpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ouzuueckue SBIEHUS B TMPUPOJE: IIEKTPUUYECKUE
SABICHUST B  aTtMocdepe, DIEKTPUYECTBO  KHUBBIX
OpraHMW3MOB, MarHUTHOE ToJie 3eMJiH, Aper( MOJIIOCOB,
POJIb MATHUTHOTO TIOJISL JIJISL )KU3HH Ha 3eMJie, MOJIIPHOE

CHUAHHC

1.22

TexHuueckue yCTPOWCTBA: AJIEKTPOCKOI, aMIIEPMET),
BOJIBTMETp, PEOCTAT, CUETUHUK DICKTPHUUCCKON SHEPTHH,
ANEKTPOOCBETUTENIbHBIE ~ NPUOOPHI,  HArpeBaTeIbHBIC
ANEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEOXPAaHUTEITH, dSJICKTPOMArHHUT, 3JIEKTPOJBUTATEb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KVIACC
Kon
Kon snementa [IpoBepsieMble 3IEMEHTBI COAEPKaHUSA
paszznena
MEXAHUWYECKUE ABJIEHUSA
8 8.1 Mexanuueckoe ABWKEHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTb MEXAHUUECKOTO ABIKEHUS
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8.3

PaBHOMepHoe HpﬂMOJ’IHHCﬁHOC JABUKCHUC

###Par###HepaBHOMEpHOE MPSIMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsis W MrHOBEHHass CKOpPOCTh Tella TpH
HEPaBHOMEPHOM JIBHKCHHUH
VYckopenue. PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE
85 JIBUKCHHEC
8.6 ##HPar###CroboaHoe manenue. OnbiTel ['anmes
###HPar##PaBHOMepHOE JBIDKEHHE IO OKPYXHOCTH.
8.7 [lepuox u wactora obOpamieHus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [lepBsr1ii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akon HeroToHa
8.11 H#HH#Par###] [puHuun cynepno3uiuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 HH#HPar###Cuna TpeHus: cuila TPEHUsl CKOJBXEHUs,
' CHUJIa TPEHHUS TIOKOS, IPYTHE BUBI TPCHHUS
8.14 #H#HPar####Cuta  TSOKECTM U 3aKOH ~ BCEMHUPHOIO
' TATOTCHHS. Y CKOPEHHE CBOOOIHOTO TIaICHHUS
81 Hewxenune  twuranetr  Bokpyr  Comnma.  Ilepast
15 KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 Ieperpy3Ku
816 PaBHOBecue MaTepuanbHON TOYKH. AOCONIOTHO TBEPIOE
' TeIo
817 ###Par###PaBHoBecrue TBEPAOro Tela C 3aKpEIUIEHHON
' ocbio BpaieHus. MomeHT cunbl. LleHTp Tskectu
8.18 WNmnynsc Tena. M3menenune ummnynsca. UMnysbe cuisl
8.19 3aKOH COXpaHCHHS UMITYJIbCa
8.20 #HiHHPar#H#PeakTHBHOE TBUKCHHE
8.21 Mexanuueckasi paboTa 1 MOLTHOCTb
892 PaGora cunm TsDKecTH, ynpyroctd, TtpeHus. CBs3b
' SHEPTUU U PaOOTHI
s [loTenuuanpHast dSHeprus Teia, MOIHATOTO  HAJ

MOBEPXHOCTHIO 3eMJIU
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8.24

8.25

IloTenunanbHast OHEPIrusa cokaToi NPYXUHbI

###Par###Kunetnueckas  sHeprus.  Teopema o

KUHETUYECKON SHEPTUun

8.26

H#HPar####3akoH coxpaHeHUsI MEXaHUYECKOW SHEPTUU

8.27

[pakTuyeckue pabOTHI:

Ornpenenenne cpeaHel CKOPOCTH CKOJIbKEHHUs Opycka
WIN JBIWKEHHUS [IapuKa 1O HAKJIOHHON IUTOCKOCTH.
OmnpeneneHue yCKOpeHUs Teja MpPU PaBHOYCKOPECHHOM
JIBY)KEHUH 110 HAKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBHCMMOCTH NYTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JIBHKEHHU 0€3 HayaJlbHOW CKOPOCTH.
[lpoBepka THUHOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBIDKCHUU O€3 HAa4aJbHOW CKOPOCTH IIyTH OTHOCSTCS
KaKk pAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
POMEKYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHUS
OT CWJIBl HOpPMaJbHOTO naBieHusa. OmnpexnencHue
koo duumenta TpeHus ckonpxeHus. OmnpexnencHue
KECTKOCTH TMpPYXUHBL. OmnpeneneHue padOTHl  CHIIBI
TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tejla IO
TOPU30HTAILHOU MoBepXHOCTU. OmpeneneHue padOThHI
CWJIBI  YOpyrocTd  Mmpu  HoabéMe  rpysa ¢
WCTIONIb30BAHUEM  HETOABIKHOTO W IOJBIIKHOTO

OJIOKOB

8.28

®u3nYEeCKUe SIBJICHUSI B MPUPOJIE: NMPUIIMBBI U OTJIUBBI,
nBwkeHne TuiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE

JABVIXXCHUC )KHMBBIX OPraHu3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHHUIOMETpP, JATUYUKH

IMOJIOKCHUS, paCCTOSAHUA U YCKOPCHUSA, PAKCTBI

MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebareapHoe JABHOKCHUC. OcHOBHEBIC XapaKTCPUCTUKU

KOJIEOAHMIA: nepuon, 4actora, aMIiinTyaa

9.2

Marematuueckui u MPY>KUHHBIN MAasiITHUKH.

[IpeBparnienue sHEPTrUU IPH KOJIeOATETHHOM JIBUKCHUN
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9.3

3aTyxa}01uHe KoJIeOaHMSI. BBIHY)KIICHHBIG KoJIeOaHMSI.

Pe3onanc

9.4

Mexannueckue BOJHBL. CBOIicTBA MEXaHUYECKUX BOJIH.
[IpononbHbIE U TIONIEpEYHBbIE BOJHBIL. [[TMHA BOJHBI U
CKOpOCTb €€ pacnpocTpaHeHus1. MeXaHM4EeCKHUE BOJIHBI B

TBEPIOM TeJIe, CEICMUYECKNE BOJIHBI

9.5

3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3BYKa

9.6

WndpasByk u ynbTpa3zByk

9.7

[IpakTrueckue pabOTHI:

OmpeneneHre 4YacTOThl W TEpHoja  KoJIeOaHMM
MaTeMaTUYeCKOro MasiTHHKA.

Ompenenernre 4YacTOThl W TEpHoJa  KOJICOaHMA
MPY>KUHHOTO MassTHUKA

HccnenoBanne 3aBUCMMOCTH TiepHoja  KoJeOaHHi
IIOABCHICHHOIO K HUTH rpy3a OT [JIMHBI HHUTH.
HccnenoBanne 3aBUCMMOCTH  TiepHoja  KoJeOaHHi
MPY>KUHHOTO MasiTHUKa OT Macchl rpysa. lIposepka
HE3aBUCUMOCTH nepuojia KoJIeOaHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacCChl Ipy3a U KECTKOCTU

NpYyXuHBL. MI3MepeHne ycKOpeHus: CBOOOTHOTO TMaIeHUs

9.8

dusznyeckue SBICHUS B npupoac: BOCIIPUATHUC 3BYKOB
JKUBOTHBIMH, 3CEMIJICTPACCHUC, celicCMHYeCKHe BOJIHBI,

I[yHAMH, 2XO

9.9

TexHudeckne yCTpOMCTBA: IXOJOT, HCIOIb30BAHNE

YIIBTPa3BYKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMATHUTHBIE BOJIHBI.

10 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkaa 3J1eKTPOMarHUTHBIX BOJIH
10.3 OnekTpoMarHuTHas npupoja cBeTa. CKOpPOCTh CBeTa.
' BonnoBele cBolicTBa cBETa
[IpakTrueckue padboTHI:
104 MN3ydyeHue CBOWMCTB  DJIEKTPOMArHUTHBIX BOJH C

MIOMOIIIBI0 MOOMITBHOTO TeliehoHa
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Ouzuyeckue SBICHUS B Mpupoie: OHONOrHuecKoe
10.5 IeicTBUe BUIMMOTO, yIBTPa(HOIETOBOTO u
PEHTI€HOBCKOT'O M3TY4CHHI
106 TexHnueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' 3JICKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MIcTOUHMKY CBETa
11.2 [IpsiMonuHeitHOE paclpoCTpaHEHHE CBETA
Otpakenue cBeta. [lmockoe 3epkano. 3akoH OTPaKeHHUS
11.3
CBeTa
114 [Ipenomnenue cBeta. 3aKOH MPEJIOMIICHUS CBETa.
' [TotHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JIunza. Xop nydei B TuH3e
116 OnTnueckast cuctema (oToarnmapara, MHUKPOCKOMA U
' TEJICCKOIIa
117 I'maz xak onTtuueckas cucrema. banzopykocts
' JATbHO30PKOCTh
118 Paznoxxenue Gemnoro ceera B cektp. OnbiTel HhroTOHA.
1 ' CrnoxeHue CeKTpaabHBIX I[BETOB. Jlucnepcus cera
[IpakTrueckue padOTHI:
#H#Par###1cciaenoBanme 3aBUCHUMOCTH yriia
OTPa)KEHHUS CBETOBOTO JIyda OT yIJia MMaJICHHUS.
H#HPar###l13yuenue  XapakTepUCTHK — U300paskeHUs
npeaMeTa B IUIOCKOM 3€pKaje.
#H#Par###ccnenoBanue 3aBUCHUMOCTH yria
MPEJIOMIICHUS CBETOBOTO Jiyda OT yIJila MajeHusi Ha
11.9 TPAaHULIE «BO3JLYX — CTEKIION.
#Hi#Par###lonyuenne  nM300pakeHUl ¢ MMOMOIIBIO
cOOMparoIIeH JTUH3HI.
###Par###Onpeneneane (QOKYyCHOTO PpacCTOSHHS U
OTITHYECKOM CHIIBI COOMpPAIOIEH JTUH3HI.
HHAPar###0npITEI 0 Pa3JOKEHUIO O€JNoro cBeTa B
CIIEKTP.
HHHPar###0npITEl 10 BOCIPUATHIO ILIBETa IMPEAMETOB
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IpY X HaOJIIOIEHUH Yepe3 [IBETOBbIE (PMIIBTPhI

dusnyeckue SIBICHHUS B IIpuUpoac: 3aTMCHUA COHHHa n

11.10 JlyHpl, 1BeTa TEN, ONTHYECKHUE SIBIICHUS B aTMocdepe
(BeT HEOA, pedpakius, paayra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOII,
' (doToamnmapar, ONTUICCKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 Onwitel Pezepdopna u mnaHerapHas MoJenb aToMa.
' Monaens atoma bopa
122 Hcnyckanne u morionieHue cBeta atroMoMm. KBaHTEIL
' JIuHeityaThie CIEKTPbI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- U raMMa-u3IydeHHs!
194 Crpoenne aromHoro sanpa. HykinonHas Moxenb
' aTOMHOTrO sapa. M30Tonsl
195 PagnoaxtuBubie npeBpawenus. llepuon mnonypacmana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOrO U
' MacCOBOI'0 YHUCEIl
12.7 DHeprus CBSI31 aTOMHBIX sifiep. CBsA3b MacChl U SHEPTHUHU
12 128 Peakiuu cunTesa u genenus saep. ICTOUHUKY SHEPTUU
' ConHua u 3B€311
12.9 SnepHnas osHepretuka. JledcTBHE — paJlMOAKTUBHBIX
' U3JIy4€HHUI Ha )KUBbIE OPTraHU3MbI
[IpakTrdeckue paboOTHI:
HaGmroneHne CIUIOMIHBIX W JUHEHYAThIX CHEKTPOB
12.10 U3ITy4EHHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIMM YaCTHUIBI
10 TOpMO3HOMY ITyTH (110 poTorpadusm).
H3mepenue paaroakTuBHOTo hoHa
®usznueckue SBICHUS B IPUPOJAE: €CTECTBEHHBIN
paanoaKTUBHBIN don, KOCMHUYECKHE JIy4H,
12.11 pPalMOAKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJIOB,

JCCTBUE PAJMOAKTUBHBIX M3JIy4YCHUH HA OpraHU3M

YCJIO0BCKa
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12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunscona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu QUMK B HAY4YHOM  KapTUHE  MUDA;
c(hopMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOW CBSA3U
¥ TI03HABa€MOCTH SBJICHMHM NPUPOABI, O POJIU HKCIEPUMEHTa B
buszuke, o0 cucTeMooOpasymIleil poau GU3UKA B Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(GUBUYECKUX 3HAHWK M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUICKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOILIECCOB OKPYKAIOIIErO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MUYECKON CYIIHOCTHU SIBICHHUN MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHUS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBJICHHE;
YMEHHE pacrlo3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBICHUMN
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

Brnanenne ocHOBaMHM TOHSTHIHOTO amnmapara ¥ CHUMBOJHYECKOTO
s3bIKa (PU3WKH M WCTOJIb30BaHWE WX JUIS PEIICHHs Y4eOHBIX 3ajad;
YMECHHE XapaKTepH30BaTh CBOMCTBA Tei, (U3NYECKUE SIBICHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue onMuChIBaTh HN3YYCHHBIC CBOMCTBA Tell U (I)I/IBI/I‘-ICCKI/IG SIBJICHUA,

HCIIOJIb3Y (1)I/I3I/I"IGCKI/IG BCIIMYHHBI

Brnamenne ocHOBaMM METOJIOB HAaydyHOTO TIO3HAHUS C YYETOM
coOJIFOICHHS TPaBMJI O€301IacCHOTO TpyJa: HaOMIoJeHUE (HU3UIECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITENIbHO COOMpPATh 3KCIEPUMEHTANbHYIO YCTaHOBKY
U3 JJaHHOrO Habopa 00OpynoBaHMS MO MHCTPYKIMH, OINHUCHIBATh XOJ
OIbITA U 3alMCHIBATh €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBObI;
MIPOBEJICHUE MPSIMBIX M KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHUE IUIaHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO CcOOUpPaTh
OKCIIEPUMEHTAIBHYK0  YCTAHOBKY [0 HMHCTPYKLIHMH, BBIYHCIATH
3HAQYCHUE BEIUYMHBI U AHAIM3UPOBATH IOJYYEHHBIE DPE3YJIBTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIIEIOBAaHUN;
CaMOCTOATENIBHO  COOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIECNOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJy4EeHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpauKOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HCCIICOOBaAHUA

[lonumaHnue  XapaKTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, MOJICIH CTPOCHUS
ra3oB, XHJKOCTEH W TBEPIBIX TeJ, IUIAHETapHAs MOJENb aTroMma,
HYKJIOHHasi MOJEJIb aTOMHOTO f]ipa) U yMEHHME NPUMEHATh MX AJIs

00BSICHEHUST (PU3UIECKUX TPOLIECCOB

YMeHue oOBACHATh (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yucjlle U B KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIIEACTBEHHBIE CBI3HU U
CTPOUTH OOBSICHEHHUE C ONOPON Ha M3yYCHHbIE CBOMCTBA (PU3UUECKUX

HBHCHI/Iﬁ, (bPISI/I‘{eCKI/Ie 3daKOHbI, 3dKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacuéTHble 3amaud (Ha 0ase 2 — 3 ypaBHEHHH),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIONINE (PH3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBHE 3a/auH,
BBISIBJISITh HEJIOCTAIOIIUE JIaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIHI,
HeoOXOouMBIC JUIsl €€ pelIeHUs, UCIIOIh30BaTh CIIPABOYHEIC JTAHHEIC,
MMpOBOAUTH paC‘-IéTBI U OHOCHUBATH PCAIUCTUYHOCTL IIOJIYUCHHOTO
3HaueHUs (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh Pa3MEPHOCTh

(bu3nUecKoil BeTMUMHBI, TOJIYYCHHOH NP pEIIeHUH 3a/1aun

YMeHue XapakTepu3oBaTb NPUHLUIBl ACHCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX NMPHUOOPOB, M MPOMBIIIIEHHBIX

TEXHOJIOTHYCCKUX IMMPOLECCOB IO UX ONMHCAHHIO, UCIIOJIBb3Yys 3HAHUA O
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CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SBJICHUH H HeO6XOI[I/IMBIe (I)I/I3I/I‘IeCKI/Ie

3aKOHOMEPHOCTH

10

YMeHue ucCnonp30BaTh 3HaHUS O (U3NYECKUX SBICHUSX B
MOBCETHEBHOM JKM3HM g olecredeHuss O€30MacHOCTH  TpH
oOpamieHud ¢ OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTIO TIOBEJEHUS B OKpY’KaloLell cpezae; MOHUMaHHE
HEOOXOJMMOCTH TMPHUMEHEHUs JOCTIDKCHUH (PU3MKH ¥ TEXHOJOTH

AJIL palluOHAJIBHOTO IMTPUPOAOIIOJIb30BaHUA

11

OnelT TOMCKa, TpeoOpa3oBaHUs U TMpeAcTaBleHUs HHoOpMau
(bU3MYECKOTO CONEpKaHUs C HCIOJb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
MOJlydeHHOW HH(OpPMAIlM Ha OCHOBE HWMEIOUIUMXCS 3HAaHUM U
JIONIOJIHATEIIPHBIX ~ WCTOYHMKOB; YMEHHME  MHCIOJb30BaThb  IpH
BBIMOJIHEHUH YYEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOTO COAEp)KaHMS, CIIPAaBOYHBIE MaTEPHANIBI, PECYPCHI CETH
WurtepHer; BrnageHue 0a30BBIMH  HaBBIKAMHU  MPEeOOpa3OBaHUS
uHPOpMAalMi W3 OJHOW 3HAKOBOH CHUCTEMBI B JAPYryi0; YMCHHE
co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBE WH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB
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HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexannueckoe JBmwKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTh IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIAMHATHI Tejla OT
BPEMEHH B Clly4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO JIBHKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTH OT BPEMEHHM [JIsi TMPOEKIMH CKOPOCTH, MPOCKIUU
NepeMeIleHusi, IyTH, KOOpAUHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBI TeJda OT BPEMEHHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHETHOTO IBUKEHMUS:
2
S =vg # i+ ay = ;
2
@opmynbl ISl TNPOEKUUU MEpPEeMELICHUs, MPOCKIUN CKOPOCTH M TPOCKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHH MJIsi IMPOEKLUUH YCKOPEHUs, MPOCKIHH
CKOPOCTH, TNPOEKLIMU MEPEMEILEHU, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHHUH
CBobonnoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJCeHHUE Tesa IO
1.5 BEepTUKAIM (JABM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnun). ['paduku 3aBUCUMOCTH OT BpEMEHU IS NPOEKLIUU YCKOPEHHS,
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ONpoCKOHMU CKOPOCTH W KOOpPJAWHATHI IIpU CBO60I[HOM nmaacHuM TCJjla TII0

BCpPTUKAIHU

CKOpOCTP PpaBHOMEPHOI'O JBWKEHHs Tela MO OKpyxkHocTH. HampasneHne
CKOPOCTH.

®opmyna ISl BBIYMCICHHS CKOPOCTH Y€pe3 pajuyC OKPYKHOCTH M MEPUOJ

oOpareHus:
2nR
L=
T

LentpoctpemuTensHOe ycKopeHHe. HampaBiieHue NIEHTPOCTPEMHUTEIHLHOTO

16 yckopeHusi. @opMyina Ji71st BEIYHCICHHS YCKOPEHUS
2
a. — v
R
dopmyra, CBA3BIBAIOIIAS IEPUOJ] M YACTOTY OOpaIeHus
v = 1
T
Macca. [InotHocTh BemecTBa. @opMyra Al BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas (usudeckas BenuynHa. CoxeHue Cull
19 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha
TEJ0
Bzaumoneinicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue Mokost U TpeHUe CKONbKeHUsl. DopMyIna i BEIUUCICHUS MOTYJISI CHJIbI

TPCHUA CKOJIBXKCHUS:
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F_=u-N

1.13

Hedopmanust Tena. Yopyrue U Heynpyrue gedopManuu. 3aKOH YIpPyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHE CBOOOHOTO TaICHUS.
®dopmyra J171sl BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepXxHOcTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tenna — BeKTopHasi Gu3HUYeCcKas BEIMYHHA.
=m0

Nmnynbe cucrtemsl Tell. U3meHenne uMiyibca. MIMIynbe cusbl

1.16

3aKkoH COXpPaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOfI CHUCTCMBI TCJI:
D=0, i, U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexanu4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHUHUAJIbHAs SHCPIUs. d)opMyJIa JJI1 BBIYMUCJIICHUA

KUHETUYECKON IHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckoit sHeprun. opmMysia s BBIYUCICHUS MOTCHIIMATBHON
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OHEPIuu TCjia, IOAHATOIO

Hazg 3eMiéit:

E,=mgh

Mexanu4deckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHHs] MeXaHU4ecKol sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUYECKOM 3HEPruU B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparenre MexaHN4YECKON IHEPTUH MIPU HAJTMUHUN CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[MonBuxHbI 1 HeoABWKHBIN O0510KK. KITJ] mpocThIX MEXaHU3MOB,
Aﬂrpaqema
JlaBiienue TBEpIOTO TEIIA.
®opmyna 715 BBIYUCIECHUS JaBIEHMsI TBEPAOIO TENa:
F
P= ch
191 Jasnenue raza. ATMocepHOe JaBlIeHHE.
' I'mnpocraTuyeckoe AaBeHNUE BHYTPH KUJKOCTH.
®opMyna 715 BBIYUCICHUS 1aBICHUSI BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. 'mapaBnnyeckuii npecc
3akoH Apxumena. Popmyna JUisl ONPEAEIEHUS BBITAIKUBAIOIIEH CHUIIBI,
JENCTBYIOLIEHN HA TENO, NOrPYKEHHOE B )KUJKOCTh WJIU Ta3:
1.23

F_jlm_ =pgV

YcaoBue miaBaHus Teia. Ilnapanue CyAO0B 1 BO34YyXOIlJIaBaAHUEC
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1.24

MexaHn4ecKHe KOJICOaHUs. AMHJ’II/ITy,I[a, nepuoax MW 4YacroTa KoJIeOaHHI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MareMatuueckuil M MNPYKUHHBIA MasTHUKU. IIpeBpalieHue >sHeEpruud mpu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

3aTyxa10mI/Ie KOJIEOAHHS. BBIHY)K)ICHHLIe kosiebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEL. HpO,I[OJ'IBHBIC N TIOIICPCUYHBIC BOJIHEI. ,HJ'H/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKocTh U BbicOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha I'paHUIIE

IByX cpel. IHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomuol

N3mepeHne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
MPYXUHBL; KOd(PPUIMEeHTa TPEHUS CKOJBKEHUS, paOOThl CHJIBl TPEHUS, CHIIBI
YIIPYTrOCTH; CPEIHEH CKOPOCTH JBIKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu ABMKEHMHU IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
neproja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KojeOaHul MPYKUHHOTO MasTHUKA; MOMEHTa CHWJIbI, IEUCTBYIOIErO Ha phIYar;
paboThl CWJIBI YNPYTOCTH TPU TOABEME Tpy3a C IMOMOIIBI HEMOJABHKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a € MOMOUIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH;, HE3aBUCUMOCTH BBITAIKUBAIOIICH CHUIIBI
OT MAaCChI T€Ja; CUJIbl TPEHUS CKOJIBXEHUS OT CUIIbI HOPMAJIBHOTO IABJICHUS U OT
po/ia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopMaluu MPYKUHBL;, YCKOPEHHsI Opycka OT yriia HaKJIOHA HAaIMpaBIISIONICH;
neproja (4acToThl) KoneOaHUN HUTSHOTO MasTHUKA OT JIMHBI HUTH; TIEpUOjIa
KojeOaHUl MPY>KUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTU MPY>KUHBI,
HCClIeIOBaHUE HE3aBUCHUMOCTH IEpHoJia KoJeOaHW HUTSHOTO MasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBU paBHOBECHUS pblyara
Dusuueckue s61CHUS 8 npupoae.‘ IpUMEPBI JBHXXCHHA C Pa3IndHbIMU

CKOPOCTSIMH B )KUBOM W HEKWBOW NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TPUIHNBBI W OTJIHBBI, ABHXCHHUC IIJIAHCT ConHeyHoun CHCTCMBI,
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PEaKTUBHOE BHKEHHE KUBBIX OPTaHU3MOB, PbIYard B TeJE YeJIOBEKa, BIUSHUE
aTMoc(epHOro JaBieHHs Ha KXUBOW OpPraHu3M, IUIaBaHHE pbIO, BOCIPUSITHE

3BYKOB XMBOTHBIMHU, 3€MJICTPACCHHUC, celicMuJecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU ITOJIOKCHHA, PACCTOAHUA M
YCKOPCHUA, AWUHAMOMCTpP, MMOAIIHMIIHWUKH, PAKCTBI, pbIiyar, HOJIBI/DKHBIfI n

HCHO)IBI/I)KHI)II\/’I 6J'IOKI/I, HaKJIOHHas IIJIOCKOCTb, HPOCTBIC MCXAaHU3MEI B 6I>ITy,

L3l COOOILAOIIMeECs] COCY/bl, YCTPONMCTBO BOJONPOBOJA, TMIPABIMUYECKHUN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJSPHO-KMHETUYECKON  TEOpHUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPAOro, )KUIKOTO U Ira3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammmueckue u aMmopHsble Tena

25 JlBmwkeHne dactui BemecTBa. CBA3b CKOPOCTH JBM)KEHHS YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, 1udpPysus

2.3 CmauyuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemioBoe pacivpeHue u cxxaTue

2.5 TennoBoe paBHOBecHE

25 Buytpennss sHeprus. PaGota u Temionepenauya Kak CHOCOObI W3MEHEHHs

' BHYTPEHHEH SHEPIUU

2.7 Bugp! Teronepenauun: TeIIONPOBOJHOCTb, KOHBEKIMS, U3TydEHNE
Harpesanne wu oxnaxzaenue ten. KoamuectBo Ttemnorel.  YaenbHast
TENI0EMKOCTE:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs SHEPrMM B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIJIOBOIO
OanaHca:

2.9

QO +0, +..=0
Hcnapenne u koHJeHcauus. V3MeHeHue BHYTpeHHEW HHepruM B Mpolecce
210 ucnapeHuss W KoHJeHcauuu. Kumenue KuakocTu. VYaenpHass —TeIUioTa

napoo6OpazoBanus: L = Q/m
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2.11

2.12

BraaxnocTh BO3JyXa

[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH OSHEpruu mpu

IUIABJICHUU U KpUCTAJIJIM3allnuH. YJIGJ'II)HaSI TCIJIOTA IIJIaBJICHUA !

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

g=Q/m

2.14

[Ipunuumne! pabote! TeroBbix aBurareneii. KI1J{ rermiosoro asurarens

2.15

2.16

Ipakxmuueckue pabomuwl

M3MmepeHne ynenbHONW TEMIOEMKOCTA METAJUIMYECKOTrO LWJIMHAPA; KOJIUYECTBA
TEIUIOTBI, TIOJyYEHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (QUKCUPOBAHHOMN
MAacChl, B KOTOPYIO ONYIIEH HArpeTbld UWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAAQHHOI'O0 HArpeThIM LUJIMHAPOM, IOCJE OIyCKaHUs €ro B BOJY KOMHATHOW
TEMIIEPATypbl; OTHOCUTEIIBHOW BJIAXXHOCTUM BO3AYyXa; YAEIbHOM TEIUIOTHI
miaBieHuss Japaa. HcecienoBanue UM3MEHEHMS TEMIEPATYpbl BOJABI  IIPU
Pa3IUYHBIX YCIOBHUAX; SIBICHUS TEIIOOOMEHAa MpPHU CMEIIMBAHUU XOJIOJAHOW U

ropﬂqeﬁ BOJBI; IpoHecCa NUCIIapCHUA
Dusuueckue sA61eHUA 8 npupode.‘ IIOBEPXHOCTHOC HATAKCHHUEC W KallUJIISAPHBIC

SBJICHUSI B MPHUPOJE, KPUCTALIBI B Mpupoje, uznydeHue CoiHIa, 3aMep3aHue

BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHES, CHETa

2.17

Texnuueckue ycmpoiicmea: KalWULIPBL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, AATYUK TEMIIEPATYphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOHHA, BUTATEIb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBIE ABJIEHMNA

3.1

BHCKTPI/ISaI_[I/IH TCII. ZIBa BH A JJICKTPUUCCKUX 3apPsAI0B

3.2

B3aunmoneiictBre 3apsokeHHBIX Tell. 3akoH Kyona

3.3

3aKOH COXpaHEHHs dIEKTPUIECKOT0 3apsiia

3.4

Onextpuueckoe mnojse. Hanpsx€HHOCTh snekTpudeckoro mnoss. [lpuHumn

CYMEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPUYCCKUX 3apAd0B. I[eﬁCTBHC QJICKTPHUYCCKOIro TII0Jid Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/II(I/I " JUDJICKTPUKU
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[locTostHHBIN 3neKTpUUecKuid TOK. [lelicTBUs anekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I =q/t,U=Alq
DNEKTpUUECKOE CONPOTUBIICHHUE. Y IENIbHOE 3JIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma i ygactka asekrpuueckoit nernu: | = U/R
[locnenoBarenbHOE COETMHEHUE IPOBOIHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [lapannenbHoe coeAMHEHUE TPOBOAHUKOB PABHOTO CONIPOTHBIICHHUS:
U=U;I=I+1I; R:%.
CMmenianHble COeTMHEHUS! TPOBOJHUKOB
Pabota u momHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoynsa — Jlenna:
3.11 O=I"R-t
3.12 OneiT Dpcrega. MarHuTHOE IM0Jie MPSAMOrO MIPOBOJHMKA C TOKOM. JImHumM
MarHuTHON MHIYKIIHH
313 MarauTHOEe TmMOJI€ TMOCTOSHHOTO MarHurta. B3anmoaeincTBHe MNOCTOSIHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOI'O NOJIs1 HA IPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SABieHne 3neKkTpoMarHuTHON MHAYKLMK. [IpaBumo Jlenna
Ipaxmuueckue pabomul
N3mepenne  2JIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOpPA;  MOLIHOCTH
3.16 ANEKTPUYECKOTO TOKA; pabOThI AIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CWJIbI TOKAa, BO3HHMKAIONIETO B MPOBOJHUKE
(pe3ucTopsbl, TaMITOYKa), OT HAMPSHKEHUS Ha KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH

COIIPOTUBJICHHA OT JIMHBI ITPOBOJHHUKA, IIJIOMAAW €TO HOICPCHYHOI0 CCUCHUA U
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YACIBbHOTO COIIPOTUBIICHUS.
HpOBepKa mpaBuja JJIA SJICKTPUUCCKOTIO HAIIPSAXKCHHA IIPU IMOCICA0BATCIIBHOM
COCAVMHCHUN IIPOBOAHHMKOB, IIpaBuWjia IJIA CHJIBI SJICKTPUYCCKOIoO TOKa IIpH

napaijieIbHOM COeAMHEHUH ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: DICKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE TOJI€ 3€MJIH, Apeiid MOIIOCOB,
POJIb MAarHUTHOTO TTOJISI JIJISl J)KU3HH Ha 3eMJIe, MOJISIPHOS CHSHUE
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIEpMETp, BOJBTMETP, pPeocTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPrUH,  OJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE 3JIEKTPONIPUOOPHI (mpuMepsl), ANEKTPUYECKUE
MpPEeIOXPaHUTENH, DSIEKTPOMArHUT, OJJIEKTPOJBUTATENIb MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOT'O TOKA
3.19 DekTpoMarHuTHbIC BOJHBI. [1IKaa 37IeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast mojienb cBeta. [IpssMonrHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHHUS CBETa
3.23 Hucnepcus cera
304 Jlunza. Xox syueit B nmuH3e. DOKycHOE paccTosiHue JUH3bL. ONTHUECKas Cuiia
' nun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. OnTrdeckrue IpUOOPHI
Ipakxmuueckue pabomwl
#H##Par#H##l3mepenne ONTUYECKONM CHUIIBI cOOWparomeld JUH3bI, (OKYCHOTO
paccTosiHHUs COOMPATOIIEH JTMH3HI (IT0 CBOMCTBY PABEHCTBA pa3MEPOB IpeMeTa U
M300paKeHus, KOrJla MpeaMeT PACIoIOKeH B JBOMHOM (oOKyce), TmoKa3zaTems
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###llccnenoBanrue CBOICTBA M300paKEHUS, MOTYYCHHOTO C TMOMOIIBIO
coOuparomieil JIMH3bI, W3MEHEHUs (POKYCHOTO PACCTOSIHHS JIBYX CIOXCHHBIX
JIUH3; 3aBUCUMOCTU yrja MPEeOMIICHUS CBETOBOTO Jiydya OT yIyia MaJeHus Ha
TPaHUIIC «BO3yX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenuss ConHnma u JIyHBI, 1BeTa Ted,
' OonNTHYECKHUE sBJIeHUs B atMocdepe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBLBLIE SABJIEHUA
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PagnoaktuBHOCTh. Anb(da-, OeTa-, raMmma-u3nyuyeHus. Peakiuu anbda-u Oera-

4.1
pacnaja

4.2 OmnsiTel Pesepdopaa no paccesnuto anba-yactuul. [lnanerapuas Mmoaens atoma

4.3 CocraB aToMHOTrO simpa. M30TOmBI

4.4 Ilepuon nomypacnazga aTOMHBIX sIIEp

4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOI'O YHCET
Qusuueckue A61eHUs 6 npupode. €CTECTBCHHBIM pPaJUOAKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIydM, pPaJUOAKTUBHOE U3IY4YE€HUE MPHUPOIHBIX MHHEPAJIOB,
JeficTBUE paJIMOaKTUBHBIX U3JIyY€HUH HAa OPraHu3M YeIoBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKON, MHIUBHUYaJIbHBIN 103UMETp, Kamepa

Bunbcona, saepHas sHepreTHka
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka: 7-i kacc: 0a30BBIM YPOBEHB: YUEOHUK; 3-€ U3/1aHue, nepepaboTaHHOe
[Teprimkuna .M., UBanoB A.U. AkmmonepHoe o01miecTBo «M3narenscTBo
«IIpocBemenue»

» dusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: yUeOHUK; 3-€ u3/laHue, nepepadoTaHHOE
[Tepeimikun .M., IBanoB A.W. AkuronepHoe o611ecTBO «M31aTenbeTBO
«IIpocserieHue»

» dusuka: 9-# knacc: 6a30BBIM YPOBEHb: YyUeOHUK; 3-€ U3/IaHKE, TepepadboTaHHOE
[Teppimikun U.M., I'ytHuk E.M., IBanoB A.W. u 1p. AKIMOHEPHOE OOIIECTBO

«M3parenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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