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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypoBHE OCHOBHOTO oOmIero oOpa3oBaHHUsl COCTaBlieHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMU K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesIbHOI
nporpaMmsl, npenctaBieHHbx B @I'OC 00O, a Ttakxke ¢ yuérom ¢enepaibHoi pabodeil mporpaMmsl
BocnuTanus U Konuenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

Copepxanue mporpaMMmbl 1o (U3MKe HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM
I'PaMOTHOCTH O0YYaOLIMXCS M OpPraHU3aLUI0 U3yueHHsl (PU3UKH Ha J1eATeIbHOCTHON ocHOBe. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydyeOHOro mpeamera B peanuzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JINYHOCTHBIM U METANpeIMETHBIM pe3yJibTaTaM 00ydeHUs, a TAKXKe MEXKIPEIMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 0011[ero 00pa3oBaHMsL.

[Iporpamma no ¢u3uKe ycTaHABIMBAET pacipesesieHne yueOHOTO MaTepuala 1Mo rojam oO0ydeHHUs
(mo kiaccam), mpeajaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh M3YyYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHA MIPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢usmke pa3paboTaHa C ILEIbI0 OKa3aHUS METOAMYECKOH TOMOIIM YUYUTENI0 B
co3J1aHNM paboueil mporpamMmsl 10 y4eOHOMY MpeIMETY.

dusnka SABIAETCS CHCTEMOOOpa3yIOUMM ISl €CTeCTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBJICHUH, N3y4yaeMbIX XUMHEH, OMOIO0THEH,
actpoHomuedd M (usnueckor rTeorpaduel, BHOCHT BKJIaJ B E€CTECTBEHHOHAYYHYIO KapTHHY MHpa,
MpeloCcTaByIsAeT Haubosee siCHble 00paslibl MPUMEHEHHUS HAay4yHOTO METOJa MO3HaHMs, TO €CTh CIocoba
MOJIy4€HHUS JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 THaBHBIX 33724 (PU3UYECKOTO 00pa30BaHUS B CTPYKType OOIIEro oOpa3oBaHUs COCTOHUT B
(hopMHPOBaHUU €CTECTBEHHOHAYUYHOUM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaromuxcsl.

Nzydenue pu3nku Ha 6a30BOM ypOBHE MPENOIaracT OBJIaJeHUE CIECAYIOIIMMU KOMIIETEHTHOCTSMU,
XapaKTEepU3yIOLIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTD!

® Hay4HO OOBSCHSTDH SBIICHUS;

e OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyUYHOTO UCCIIEI0BAHMS;

® HHTEpNPETUPOBATh JaHHBIE U HMCIOJIb30BaTh HAy4YHBIEC JOKA3aTENbCTBA JUIS IOIYUYECHHUS
BBIBOJIOB.

Henn m3ydyenust pusmku Ha ypoBHE OCHOBHOTO 00I1ero oOpasoBaHus ompezeneHsl B Konuenmuu
npenoaaBanus ydyeOHoro mpenmera «®duszmka» B 00pa3oBaTENbHBIX OpraHuzanusx Poccuiickoii
denepanuy, peaau3yoNMX OCHOBHbBIE 00Ie00pa3oBaTeIbHbIE MPOrPAMMbI, YTBEPKAEHHOW pELICHHEM
Komnernn MununcrtepcrBa npocBemieHus: Poccuiickoit ®@enepanuu (mpotokon ot 3 mekadps 2019 r. Ne
[1K4BH).

Henun usyyenus ¢pusuku:

e mpuoOpeTeHHe HHTEepeca U CTPEMJICHHS OOYYaIOUIMXCS K HAYYHOMY H3YYEHHUIO MPUPOIHI,

pPa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJ/€ MO3HAaHUS M (POPMUPOBAHUE HCCIIEIOBATEIHLCKOTO
OTHOIIECHHUS K OKPYKAIOLIUM SIBJIICHUSM;

e (opMupOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOSHHS MaTepUU U
(GyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

e (opMupoBaHME NPEACTABICHUNH O PoNU (U3MKU A PA3BUTHS JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE NPEACTaBICHUN O BO3MOXHBIX cepax Oyayiiel nmpodeccHoHaNbHON JesITeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHeHIIeMy 00y4eHHIO B 3TOM HAlpPaBICHUH.



JlocTukeHrne STUX Meleil mporpamMmbl Mo (QU3WKEe HA yYpOBHE OCHOBHOTO 0O0MIIero oOpa3oBaHUS
o0ecTeynBaeTcs pelIeHueM CIIeTyomuX 3a4ay:
e MpuOOpEeTeHHE 3HAHUW O ITUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
SJICKTPUYICCKUX, MAIrHUTHBIX U KBAHTOBBIX ABJICHUSAX;
e MpUOOpPETeHHE YMEHHI OMUCHIBATH U OOBACHATH (DHU3HUECKUE SIBICHUS C HCIOJIb30BAaHUEM
IIOJIyYEHHBIX 3HAHMWIA;
® OCBOCHHE METOJOB PEUICHHs MPOCTEHIINX PAcUETHBIX 3aa4 C UCMIOJIb30BAaHUEM (DHU3HMUECKUX
MOJIeJIel, TBOPYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
® pa3BHUTHE YMEHHI HAOJIIONATh IPUPOJIHBIC SIBICHUS U BBIMOJIHATH OIBITHI, TAOOPATOPHBIE PaOOTHI
1 SKCIICPUMCHTAJIBHBIC UCCIICIOBAHUA C UCIIOJIb30BAHUEM U3MCPUTCIILHBIX HpI/I60pOB;
e ocBoeHHE PUEMOB pabOThI ¢ MH(pOpMaLel PU3NIECKOTO COAEPIKAHUS, BKIIIOUas HHPOPMAIIHIO
0 COBPEMEHHBIX JIOCTHXCHUAX (PU3UKH, aHAJIN3 U KPUTHUECKOE OIICHWBAaHNE WH(POPMAIINH;
® 3HAKOMCTBO €O cdepamMu MpodeccHuoHAbHON AeATeIbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUKCHUAX (bHBHHGCKOﬁ HayKH.
Ha uzydenue ¢usuku (60a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs OTBOJIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68 yacoB (2 yaca B Helleno), B 9 kiacce
- 102 Jaca 3 Jaca B HEJIEIIO).
[Ipenmaraemeiii B mporpamMme 1o (GU3HKE TIEpeueHb J1abopaTOpHBIX pabOT ©  OMBITOB HOCHT
PEKOMEH/IaTENbHBIN XapaKTep, YYUTeNlb JejaeT BhIOOp MPOBEIEHHUs TaOOpaTOpPHBIX pabOT U OIBITOB C
y4éTOM HHIUBUAYaJbHBIX OCOOEHHOCTEW OOydYarolmuXcs, CHUCKAa OJKCIEPUMEHTANIbHBIX 3a/laHuM,
MpeagaraéMbiX B paMKaX OCHOBHOTO TOCYJJapCTBEHHOTO 2K3aMeHa 1o (hU3HKeE.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPA.

®duszuka — Hayka o mpupoje. SBiaeHust npupoabl. OU3NYecKUe SBICHUS: MEXaHUYECKHE, TETUIOBBIE,
INEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dwuznueckre BenMuuHbL. M3Mmepenue ¢usznueckux enuduH. Ousudeckue mpubopsl. [lorpemHocTs
n3MepeHuil. MexxayHapoaHasi CucteMa eauHHIIL.

Kak ¢usuka m gpyrue ecrecTBeHHbIE HAyKH H3Y4arOT NPUPOAY. ECTECTBEHHOHAyUHBIM METOT
MO3HAHUS: HAONIOJEHUE, MOCTAHOBKA HAYYHOI'O BOMPOCA, BBIIBM)KCHHE THUIOTE3, SKCHEPUMEHT IO
MPOBEPKE TUTIOTE3, 00BSICHEHHE HaOM0aemMoro siBlieHus. Onucanue PU3NYecKux SBJICHUM C TTOMOIIBIO
MOJIEIEHN.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIC, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.
2. ®dusnueckue MpuOOPHI W Mpoleaypa MPSMBIX U3MEPEHHI aHaJIOrOBBIM U IHU(PPOBBIM
puOOpOM.

Jlabopamopusie pabomul u onvimol.

1. OnpeneneHue 1EHBI A€EHUS MIKABI K3MEPUTEIHHOTO MpUdopa.

2. V3mepeHue paccTosSHUI.

3. Usmepenue 00bE€Ma KUIKOCTH U TBEPAOTO TETA.

4. OmnpeneneHue pa3MepoB MajbIX TEI.

5. U3mepeHue Temmeparypbl TpU TOMOIIM KHJIKOCTHOTO TEepMOMETpa U JaTyuka
TEMIEPaTypPHI.

6. IlpoBeneHue wuccineAoBaHUS MO TMPOBEPKE TUIMOTE3bl: JANbHOCTH IMOJNETA IIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIE BEICOTA MTyCKa.

Paspen 2. [lepBoHayanbHble CBeJeHUs 0 CTPOEHMHU BelleCTBA.

CrtpoeHue BelmiecTBa: aTOMbl W MOJIEKYJbI, MX pa3Mepbl. ONBITHI, TOKa3bIBAIOUIUE JTHUCKPETHOE
CTpOCHHE BEIECTBA.

JBmkenue yactuil BemiecTBa. CBA3b CKOPOCTH JBHKEHHUSI YacTHIl C TeMIlepatypoil. bpoyHOBckoe
neuxkenue, 1uddysus. BzanmonelicTBre 4acTuIl BEIIeCTBA: MPUTSHKEHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIIMYECKHUX) TEll.
B3aumocBsI3b  MeXIy CBOHCTBAMH BEIIECTB B pPa3HBIX AarperatHbIX COCTOSHHUAX W UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BO/IBI.

LHemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBH>KCHHS.
2. Habmronenue nuddysun.
3. HaGmioneHnue siBieHUN, OOBACHSAIOIIUXCS NPUTSHKEHUEM WIM OTTAJIKHMBAaHHUEM YacCTHUIL
BEIIECTBA.
Jlabopamopusie pabomul u onvimol.
1. Omenka muameTpa aToMa METOJIOM PSZIOB (C UCTIOIB30BaHUEM (GoTorpaduii).
2. OmnbIThI 10 HAOJIOIEHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.
3. OnbIThl IO OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pasnen 3. /IBu:xenune u B3auMo/ieiicTBue TeJl.

Mexanudeckoe ABnxeHue. PaBHOMepHOE U HepaBHOMEPHOE NBIKeHHE. CkopocTh. CpemHsisi CKOPOCTh
MIpY HEPAaBHOMEPHOM JBHKEHHUH. Pacy€T myTH u BpeMeHH IBUKEHUSI.



SlBnenne wuHepuuMu. 3aKOH HHEpUMH. B3ammoneicTBHe Tel Kak MpPUYMHA H3MEHEHUSI CKOPOCTH
IBUKEHMsT Ten. Macca kak Mepa uHepTHocTu Tena. [lnmoTtHocth BemecTBa. CBsi3b INMJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEILLIECTBA.

Cuna Kak xapakTepuCTHKa B3auMojieicTBus Ten. Cuna ynpyroct u 3akoH ['yka. M3amepenue cuiibl ¢
MOMOIIBIO0 TUHAMOMETpa. SIBlIeHUE TATOTEHUS U cuia TsokecTH. Cuila TSDKECTH Ha JIPYTuX IUIaHeTax.
Bec Tena. HeBecomocth. CniokeHre CHII, HalpaBJIEHHBIX MO OJHOM MpsiMoi. PaBHOJEHCTBYIOIAS CHII.
Cuna tpenus. TpeHHe CKOJIBKEHUS U TpeHue Mokos. TpeHue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGnromeHune MEXaHMYECKOTO JIBHKEHUS Tela.

N3mepenune ckopocTy NpSIMOIMHENHOTO ABM)KEHUS.
HabumroneHue siBiaeHs] UHEPIIUH.
Habumroienne n3MeHeHus: CKOpOCTH MPU B3aUMOJICHCTBUU TEII.
CpaBHeHHE Macc MO0 B3aUMOJICUCTBHUIO TEI.

6. Ciio)eHue Cul, HalpaBJIECHHbBIX MO OJTHOW MPSMOIA.
Jlabopamopuwvie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBWXKEHHs (IIapUKa B IKUAKOCTU, MOJEIH

ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jjanee).
2. OmpeneneHue CpeaHe CKOPOCTH CKOJNBXKEHHsS Opycka WIM IIapuka IO HaKIOHHON

e

MJIOCKOCTH.
3. Omnpenenenue MIOTHOCTH TBEPAOTO TeEA.
4. OmbITEl, AEMOHCTPUPYIONINE 3aBHUCHUMOCTH pacTsKeHUs (JAedopManuu) MPYKUHBI OT
MPUIIOKEHHOW CHJIBI.
5. OmnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHHS CKOJIBKEHUS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U Ta30B.

HaBnenue. CriocoObl YMEHBIICHHUS U YBETUYCHUS JaBieHus. /[aBneHue ra3za. 3aBUCUMOCTb JIaBJICHUS
raza ot o0béMma, Temreparypsl. [lepenaya naBiacHusI TBEPABIMHU TEIAMH, )KUIKOCTSIMHU U Ta3aMH. 3aKOH
[Tackans. [lHeBMaTH4ecKMe  MaIIMHBL.  3aBUCUMOCTh  JABJIEHUS  OKHAKOCTH OT  TJIyOWHBI.
I'mapocraTuaeckuit mapagokc. Coobrmraronuecs: cocyasl. [ mapaBinueckrne MEXaHU3MbI.

Atmocdepa 3emnu u atmochepHoe maBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3IYITHOM OOOJOYKH
3emnu. Onbit Toppuuemnu. W3mepenue artmochepHOro naBieHHs. 3aBUCHMOCTh aTMOC(HEpPHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl amst u3MepeHust aTMOCPEpHOTO 1aBICHUSI.

JelicTBre KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HHUX Tello. BeITankuBaromias (apxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomniaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTH JaBJICHHS Ta3a OT TEMIIEPaTypHhI.
[lepenava naBneHUs KUIKOCTHIO U TA30M.
Coobmarommuecst CoCypl.
lMunpaBnuueckuit mpecc.
[IposiBnenue nericTBUs aTMOCc(hEpHOTO TaBICHHUS.
6. 3aBUCHUMOCTDH BBITAJIKHBAIOIIEH CHUIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U TIOTHOCTU

A

JKHJIKOCTH.
7. PaBEHCTBO BBITAJIKMBAIOIIEH CHIIbI BECY BHITECHEHHOM JKUIKOCTH.
8. YcmoBue 1uIaBaHWs TeN: IUIABaHWE WM TOTPYKEHHUE Tel B 3aBUCHUMOCTH OT
COOTHOIICHHUS INIOTHOCTEH TeIa U KUIKOCTH.
Jlabopamopuwvie pabomot u onvimol.



1. HMccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJIE OT 00b&Ma MOTPYKEHHOW B KUAKOCTH
YacTH TeJa.

2. OmnpeneneHue BBITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEW Ha TeJO, MOrPYyKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIONIEH CHJIbI, IEMCTBYIOIIECH HAa TEJIO B KUAKOCTH,
OT Macchl TeJa.

4. OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAIKHMBAIOIICH CHIIBI, JEHCTBYIONICH Ha
TENO B XHUAKOCTH, OT 00BbEMa MOTPYKEHHOW B KUAKOCTH YaCTU Telda U OT IUIOTHOCTHU
KUIKOCTH.

5. KoHcTpynpoBaHue apeomerpa WM KOHCTPYUPOBAHME JIOAKM U OIpEAelIeHUE €€
Irpy30I0ABEMHOCTH.

Paznea 5. PaGora n MoiHOCTD. JHeprus.

Mexanudeckas pabota. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pbluar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs pblyara.
[Ipumenenue mpaBuiia paBHOBecHsl pblyara Kk O1oky. «3omotoe mpaBuio» mexanuku. KIIJ mpocteix
MexaHu3MoB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas sHeprusi. KuHernueckass W moTeHUUanbHas 3Heprus. llpeBpailieHne oJHOTO BUAA
MEXaHUYECKOM PHEPTUHU B JPYroil. 3aKOH COXpAaHEHHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. ITpumepsl IPOCTBIX MEXaHNU3MOB.

Jlabopamopuwvie pabomot u onvimel.

1. Onpenenenue paboOThl CHJIBI TPEHUS TPU PABHOMEPHOM [BIKEHHHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBUM paBHOBECHUS pblyara.

3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHHS] MEXAaHUYECKON SHEPIUH.

8 KVIACC

Pasnen 6. TensioBblie ABIEHNU.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BellecTBa. Macca u pa3Mepbl
aTOMOB U MOJEKyJ. ONbIThI, MOATBEPKAAIONINE OCHOBHBIC IMOJOXKEHUS MOJIEKYJISIPHOKHHETHYECKON
TEOPUH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BerecTBa. Kpucrammmueckue u amopHbIe
Tena. OOBsACHEHUE CBOMCTB Ira3o0B, XKMJIKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHUH MOJIEKYJSIPHO-
KHUHETHYeCKoM Teopuu. CMauyuBaHUE U KaNWUISPHBIC siBICHUS. TemioBoe paciiupeHue u coxaTue.

Temmepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHHUS dYacTHIl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUsSI BHYTPEHHEW SHEPTHM: TEIUIoNepenada U coBepiieHrne padboTel. Bums
TEIUIONepeIauu: TeIIONPOBOJHOCTh, KOHBEKIIUS, N3TyUYCHHE.

KonnyecTBO TemnoTel. YnenpHas TEIUIOEMKOCTHh BelIeCcTBA. TEIIOOOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHenue TeruioBoro Oananca. [InmaBieHue W oTBepAeBaHHE KPHUCTANIMYECKUX BEIIECTB. Y IEIbHAS
Teruiota miuasieHus. [lapooOpaszoBanue u kouaeHcanus. Mcmapenue. Kunenwe. YaenpHas Temiora
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHHS OT aTMOC(HEPHOTO JaBJICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOTIMBA. Y IeJbHas TEIJI0Ta CrOPAHUS.

[Tpuntuner pabotel TerioBeix asurateneit KIIJ[ TemmoBoro asuratens. TemoBble aBUTaTeNd W
3alIUTa OKPYKAIOIIEH Cpeibl.



3aKoH COXpaHEeHHsI U MIPEBPAIICHIS SHEPTUU B TETUIOBBIX MPOIECCaX.
Hemoncmpayuu.
1. HaGnronenne OpOYHOBCKOTO JIBHKCHUS.
Hab6monenue quddysun.
HaGmonenue siBneHnii CMauyuBaHUsI M KATUJUIPHBIX SBICHHM.
Habmroienue TernaoBoro paciiupeHus Tel.
W3meHeHue gaBieHus ra3a npu M3MEHEHUN 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.
[IpaBuna usmMepeHus TeMmepaTyphl.
Bune! Ternonepenaym.

NSk WD

OxmaxkieHre Tpy COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu coBepIlIeHUU paOOThl BHEIIHUMU CHJIAMHU.

10.CpaBHeHHE TEIUIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11.HaOnrogenue KumneHus.

12.HabroieHre moCTOSTHCTBA TEMITEPaTyPhl TIPH TUIABJICHUH.

13.Mozaenu TeIIOBEIX ABUTATEIIECH.

Jlabopamopuwie pabomul u onvimol.

1. OmbIThI IO 0OHAPYKEHUIO AEUCTBHSI CUIT MOJICKYISIPHOTO MIPUTSKEHUSL.

2. OmnbIThI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.

3. OneIThl IO HAOTIOJIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEIL.

4. OmpeneneHue JaBleHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

5. OnwITBl, JAEMOHCTPUPYIOIIME 3aBHCHMOCTh JaBJICHHUS BO3AyXa OT €ro o0némMa u
HarpeBaHus WIH OXJIaXICHUSI.

6. IlpoBepka THUMOTE3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIEPaTypHhI.

7. HaOmroneHue m3MeHEHUs BHYTPEHHEW HSHEPruM Tela B pe3ylbTaTe TeIUIonepenadyd u
paboThI BHEITHUX CHIL.

8. HccrnenoBanue siBIeHUS TETNIOOOMEHA MPU CMEITMBAHUU XOJIOHOU U TOpSYEH BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, TOJIyYEHHOTO BOAOM NP TEIIOOOMEHE C HAarpeThIM
METAJUTHYECKUM ITHITHHIPOM.

10.Onpenenenrie yieabHOM TETUIOEMKOCTH BEIIECTBA.

11.MccnenoBanue mporecca UCIapeHus.

12.0npenenenre OTHOCUTENIbHON BIaKHOCTH BO3/AyXa.

13.Onpenenenue yaeabHON TEIIOTHI TUIABJICHUS JIbJIA.

Pazpnen 7. DiekTpuyeckne U MArHUTHBIE SIBJICHUS.

Onektpuzanusi Ten. JIBa poaa sieKTpUyYecKuX 3apsiioB. B3anmojelcTBre 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTh CHUJTBI B3aUMOJICUCTBUS 3apsHDKCHHBIX TENT OT BEJIMUMHBI 3apsiIOB U PACCTOSTHUS
MEX1y TellaMu).

Onexktpuueckoe 1mone. Hampsok€HHOCTH — AnekTpuyeckoro moisd. [IpuHnun  cyneprno3unuu
ANEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snektpuueckux 3apa10oB. ODIEMEHTapHBIM snekTpuuyeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKYM U AMDIIEKTPUKHU. 3aKOH COXPAHEHUSI SIIEKTPUUECKOTO 3aps/ia.

DNEeKTpUYECKU TOK. Y CIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA. VICTOUHUMKH MOCTOSIHHOTO TOKA.
JleficTBUSL DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE, MArHUTHOE). JIEKTPUYECKUH TOK B
KUJKOCTSX U raszax.



Onexrpuueckas uenb. Cuia TokKa. OnekTpuueckoe HampspkeHue. CONpOTHBIEHHE NPOBOJHHUKA.
VYnenbHOe compoTuBieHuE BemiecTBa. 3akoH Owma ans ywactka uenu. llocnemoBarenbHoe u
napajuIeJIbHOE COEIMHEHUE POBOIHUKOB.

PaGora u MomIHOCTH 3J€KTpUYECKOTO ToKa. 3akoH Jxoyns—JleHuma. DnekTpuueckue Lenu u
MOTPeOUTENH IEKTPUUECKON s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3auMoaeicTBuE MOCTOSIHHBIX MarHUTOB. MaruuTHoe nosie. MarHutHoe nose
3eMiu U ero 3HaveHue A7 Ku3HU Ha 3emute. OnbIT Opcerea. MarHuTHOE Mojie 3JIEKTPUUECKOTO TOKa.
[IpumeHeHHEe 2IEKTPOMarHUTOB B TEXHUKE. JleWiCTBME MarHUTHOIO IOJII HAa INPOBOJHUK C TOKOM.
ONeKTpoABUTaTedb IOCTOSIHHOTO TOKa. lcronb30BaHME DIIEKTPOJBHUraTeNied B TEXHUYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apajnes. SBneHue 3yekTpoMarHuTHOM uHIyKuuu. [IpaBuno Jlenma. DiekTporeHeparop.
CriocoObl MOJIy4eHHs B3JIEKTPUYECKOM 3HEpPruu. DJIEKTPOCTAHIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEpPTHUH.

Hemoncmpayuu.

1. DnexTpuzamus Ted.
JIBa poza aNEeKTpUYECKUX 3apsA0B U B3aUMOJECHCTBHE 3apsyKEHHBIX TEII.
Y CTpOUCTBO U JIEHCTBUE DIIEKTPOCKOIIA.
OnexTpocTaTHuecKas HHIAYKIHSL.
3aKOH COXpaHEHHUS ANEKTPUUECKUX 3aps/IO0B.
[IpoBOIHMKY U TUAIIEKTPUKH.
MonennpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.
WICTOYHUKY TOCTOSTHHOTO TOKa.

9. JleHcTBUS AIEKTPUUECKOTO TOKA.

10.OneKkTpudecKuil TOK B KHUIKOCTH.

11.T"a30Bbli1 pa3ps.

12.i3MepeHne Cuibl TOKa aMIIepMETPOM.

13.MI3mepeHne 3J1eKTpUIECKOro HaPsKEHUS. BOJIBTMETPOM.

14.PeoctaT u Mara3zuH COIPOTUBIICHHH.

15.B3anMonelicTBUE TIOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH Pa3JICJICHUS MOJIOCOB MarHUTA.

17.MopaenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18.0OmnmbIT Dpcrena.

19.MarnuTHOE 10JI€ TOKA. DJIEKTPOMArHMmr.

20./leficTBUE MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.

21.2neKkTpoaABUraTeb MOCTOSHHOTO TOKA.

22.VlccnenoBaHue IBICHUS 3JIEKTPOMAarHUTHON UHTYKIIUH.

23.0nbiTl Papajes.

24.3aBUCUMOCTb HaMpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUI €ro BO3HUKHOBEHMUSI.

25.2neKTporeneparop MoCTOSHHOTO TOKA.
Jlabopamopusie pabomul u onvimol.

1. OnbIThI O HAOTIOACHUIO HJIEKTPU3ALIUY TET UHAYKLIUEH U IPU COTPUKOCHOBEHUH.
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOIHUKHU U IUAJIEKTPUKH.
COopka u mpoBepKa pabOThI ANEKTPUUECKON 1IETH MOCTOSHHOTO TOKA.
W3mepenue u perynupoBaHHe CUIIbI TOKA.

W3mepenue u perynupoBaHue HaMpsHKEHUS.
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6. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTHBIICHHUS
pe3ucTopa M HaNpsHKEHUs Ha PE3UCTOPE.

7. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOTO CONIPOTUBIICHHS IPOBOIHUKA
OT €ro JJIMHBI, TUIOLIa/IX MOTIEPEYHOI0 CEUEHHUs U MaTepHuaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUN MPHU MOCIEI0BATEILHOM COEIUHEHHH JIBYX
PE3UCTOpPOB.

9. IIpoBepka mpaBuiia Juisi CUJIBI TOKA MPH MMapaIeIbHOM COEIMHEHUH PE3UCTOPOB.

10.Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOpP.

11.Onpenenenne MOITHOCTH 3JIEKTPHUUECKOT0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12.MlccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, UAYLIETO YEpE3 JIAMIIOUKY, OT HaNpsKEHUS Ha
HEH.

13.Onpenenenue KIIJ/1 narpeBarens.

14.UccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS MOCTOSTHHBIX MAarHUTOB.

15.M3yuyeHne MarHUTHOTO TOJS TIOCTOSIHHBIX MArHUTOB TMPU UX OObEIUHEHUH W
pa3JeieHuu.

16.MccnenoBanne nelCcTBUA IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0nbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJAEHUCTBUS KaTyIIKH C TOKOM U
Mar"uTa oT CHJIbl TOKAa U HaIIPaBJIEHUS TOKA B KaTyIIKE.

18.M3yuenue neicTBUS MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

19.KoHcTpyrpoBaHue U u3ydyeHue paboThl 3JEKTPOABUTATES.

20.U3mepenne KII/I smekTpoaBUraTeIbHON yCTaHOBKH.

21.00BITBI MO MCCIAEAOBAHUIO SIBJICHUSI AJIECKTPOMArHUTHOW WHIYKIIMU: HCCIEAOBaHUE
VM3MEHEHUH 3HaY€HUs U HaIllPaBJICHUSI MHAYKIIMOHHOTO TOKa.

9 KUIACC

Pa3nea 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBWKeHue. MarepuanbHas Touka. CucremMa  orcuéra.  OTHOCUTENBHOCTH
MEXaHUYECKOTO  JBWXKEHUSA.  PaBHOMepHOe  mHpsMONMHEHOEe  JBHWKeHHe.  HepaBHomepHOe
npsiMoJIMHEHOe ABMKeHne. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOyCKOpeHHOE NpsiMOTMHEITHOE NBIKeHHE. CB0OO1HOE magnenne. OnbiTel ["anwes.

PaBHOMepHOE aBMXKEHWE TO OKpYKHOCTH. Ilepwon m vactora oOpamenus. JluHeliHas u yriioBas
ckopocTtu. LleHTpocTpeMHuTebHOE YCKOPEHHE.

IIepBb1it 3ak0oH Hprorona. Bropoit 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHiun cynepno3unuun
CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuila TPEHHs CKOJIbKEHUS, CUJIa TPEHUS MOKOsl, Ipyrue
BU/JIbI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOIO TSATOTEHUS. Y CKOpeHHE CBOOOIHOTO MajieHus. J|BUkeHue MiaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMoCTh U eperpysKku.

PaBHOBecue MarepuanbHOW TOUKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPAOTO Tela C
3aKpEIUIEHHON OCBIO BpallleHusa. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynec Tena. Msmenenne nMmiyinbca. MMmynse cuibl. 3aKOH COXpaHEHUs MMITyjbca. PeakTnBHOE
JBUKCHHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, YNpyrocTH, TpeHus. CBs3b SHEPrHH U
pabotel. IloreHnumanbHas »HeEprusi Tena, MOJHATOrO HaJ MOBEPXHOCThIO 3eMiH. [loTeHunanbHas
SHeprusi cxarod mnpyxuHsl. Kunermueckass sHeprus. Teopema O KMHETHYECKOW BSHEPruu. 3aKoH
COXPAaHEHHUS MEXaHUUYECKOM SHEPTUU.



Hemoncmpayuu.
1. HaOnroneHne MEXaHMUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
2. CpaBHeHME INyTeM M TPAeKTOPUI JABMKEHUS OJHOTO M TOrO € TejJa OTHOCHTEIHHO
PAa3HBIX TEN OTCUETA.
3. N3MepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHEWHOTO IBUKEHHUS.
4. HccnenoBaHue NMpU3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHUSI.
5. HaGmroneHue ABMXXKEHHUS TeNa MO OKPY>KHOCTH.
6. HabGmoneHne MeXaHWYECKHUX SBJICHHH, MPOUCXOAANIMX B cucTeMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOpPEHUS Tejla OT MAcChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.
8. HalumroneHue paBeHCTBA CUIT ITPU B3aUMOJIEHCTBUU TEIL.
9. N3meHeHue Beca Tesla IPU YCKOPEHHOM JIBUKECHHH.
10.ITepenaua umirynbca npyu B3aUMOACHCTBUU TE.
11.ITpeoGpa3zoBanus SHEPTHH MPU B3aUMOJACHCTBUH TEI.
12.CoxpaHeHne UMITyJIbCa MPU HEYTIPYTroOM B3aUMOJICHCTBUHU.
13.CoxpaHeHue UMITyJIbca MPH a0COTIOTHO YIPYTrOM B3aUMOIEHCTBHH.
14.HabnioieHre peakTUBHOTO IBHKCHHUS.
15.CoxpaHeHne MEXaHUYECKOM dHEPTUU IpHU CBOOOJHOM NaJACHUN.
16.CoxpaHeHrne MEXaHUYECKOM SHEPTUU MpHU ABMXKEHUH TeJla O] AEUCTBUEM MIPYKHUHBI.
Jlabopamopusie pabomsl u onvimol.
1. KoHcTpyupoBaHue TpakTa i pa3roHa W JajbHEHIIero paBHOMEPHOIO JIBHKEHUS
HIAPUKA WU TEJIEKKH.
2. Ompepnenenue cpenHed CKOPOCTU CKOJBKEHHS Opycka WIM JABIKCHUS IIapHKa I10
HAKJIOHHOM IIOCKOCTH.
3. OmpeneneHue YCKOpPEHHUs Tela NPU PAaBHOYCKOPEHHOM [JBIKEHUM II0 HAKJIOHHOW
IIJIOCKOCTH.
4. VccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBHXEHUM 0€3
HAYaJIbHOM CKOPOCTH.
5. TIpoBepka TUIOTE3BI: €CIU MPH PaBHOYCKOPEHHOM JABHKEHUU 0€3 HaYalbHOW CKOPOCTH
IyTH OTHOCATCA KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHME IMPOMEXYTKH BPEMEHU
OJINHAKOBBI.
6. HMccnenoBanue 3aBUCUMOCTM CHJIBI TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMalbHOIO
JTaBJICHUSI.
7. OmnpeneneHue kodhPHIMEHTA TPEHUS CKOJIbKEHUS.
8. OmpeneneHue KECTKOCTU MPYKHUHBIL.
9. Omnpenenenne pabOThl CHUIBI TPEHUS TNpPU PABHOMEPHOM [JBWKEHHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.
10.Onpenenenne pabOTBI CHJIBI YNPYrOCTH NpPH TMOABEME Tpy3a C HCIHOJb30BaHUEM
HEMOIBUKHOTO U TIOJIBUYKHOTO OJIOKOB.
11.M3yuenue 3akoHa COXpaHEHUS SHEPTUU.
Pa3nea 9. Mexanndeckue Kojie0aHusI H BOJTHBI.
KonebarensHoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMN: MEPUOJI, YacTOTa, aMIUIUTY/A.
MatemaTnueckuii U Npy>KMHHBIN MasTHUKY. [IpeBpaliieHre sHeprum npu KonedaTeIbHOM IBUKEHUU.
3aryxatomue kosieOanus. BeiHykneHHble kosnebanus. Pesonanc. Mexanuueckue BoiHbL. CBOMCTBa
MeXaHU4YecKux BoJIH. [IpomonpHble u momepeuHble BOJHBL JlIMHA BOJHBI U CKOPOCTh €€
pacrpocTpaHeHus. MexaHn4ecKne BOJIHBI B TBEPJIOM TeJI€, CEHCMUUYECKUE BOJIHBI.



3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yJIbTpa3BYyK.
LHemoncmpayuu.
1. HaGnronenue koneGaHui Te MO/ A1€HCTBUEM CHIIBI TSYKECTH U CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HabGmronenne BEIHYKIEHHBIX KOJIeOaHWH U pe30HaHca.
PacnpocTpanenue MpoAoIbHBIX M MONEPEUHBIX BOJIH (Ha MOJEIN).
HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
6. AKyCTUYECKUI PE30HAHC.
Jlabopamopusie pabomul u onvimol.
1. OmpeneneHue 4acToThl U Iepuoa KojaeOaHHi MaTeMaTHUYECKOT0 MasiTHUKA.
2. OmpezeneHue 4acTOThI U NepHoJa KOJIeOaHUH MPYKUHHOTO MasiTHUKA.
3. HccrnenoBaHne 3aBUCUMOCTH Tepuojia KoJeOaHW MOJBEIIEHHOTO K HHUTH Tpy3a OT

A

JJINMHBI HUTH.
4. VccnenoBaHWe 3aBUCUMOCTH TEpHOJAa KOJICOAHWN TPYKUHHOTO MAasSTHHKAa OT MacChl

rpysa.
5. TIpoBepka HE3aBUCUMOCTHU MEpHUOJIa KojeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl

rpysa.
6. OnbIThl, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTD NEPHO/a KOJIeOaHUN MPYKMHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI.
7. W3MmepeHue yCKOpEHHs] CBOOOHOTO A CHHS.
Paznea 10. DiekTpoMarHuTHoOe 10Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JE€KTpOMAarHUTHBIX BOJH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIO/Ib30BaHNE AIEKTPOMATHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpomMarHuTHas npupoaa ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBa CBETA.
Jlabopamopmusie pabomsl u onvimol.
1. V3yueHue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0O MOOUIIBHOTO Tele(OoHa.
Pa3nen 11. CBeToBbIe IBJICHHUS.
JlyueBas mogmenb cBera. Mcrounuku cera. lIpsiMmosinHENWHOE pacnpoCTpaHEHHE CBETa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.
IIpenomsienne cBera. 3akoH mpenomiieHus cBera. [lonHOe BHYTpEHHEE OTpaKEHUE CBETa.
Hcnonp30Banne NOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHUYECKUX CBETOBOJAX.
Jlunza. Xox mydeii B muH3e. OnTudeckas cucreMa (hoToarmapara, MUKPOCKOIIa U TeJieckorna. [ a3 kak
onTHYeCKas cucreMa. bam3opykocTs U JalbHO30PKOCTb.
Pasnoxxenune 6enoro cera B criekTp. OnbiTel HploToHa. CriojkeHne CeKTpalbHBIX I[BETOB. Jlucnepcus
CBeTA.
Hemoncmpayuu.
1. IIpssmonuHEHOE pacpOCTpaHEHUE CBETA.
OtpaxxeHue cBera.
[onmyuyenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTuyeckuii CBETOBO/I.
Xom mydeit B coOuparomiei JInH3e.
XoJ Tydei B paccerBarollei JINH3E.
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8. TNomydeHue n300pakeHUii ¢ TOMOIIBIO JTUH3.

9. Ipunun aeiictBus ¢oroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10.Mopensb rnaza.

11.Pa3noxenue 6enoro cera B CIEKTP.

12.TTomy4yenune 6em0ro cBeTa MpH CII0KEHUH CBETA PA3HBIX 1BETOB.

Jlabopamopuwvie pabomot u onvimul.

1. HMccnenoBanue 3aBUCHMOCTH yTila OTPa)KEHUSI CBETOBOT'O JIyda OT yrIJia a/IeHuUs.

2. V3yueHue XapakTEepUCTUK U300paKeHUS MPEMETa B IMIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHMOCTH yria MpPeIOMJIEHUS CBETOBOTO Jyya OT yrIjla MajeHusi Ha
TPAHUIIE «BO3TYX—CTEKIIO».

4. TlonyyeHue n300pa>keHU C TTOMOIIbIO COOUPAIOIIEH JTUH3HI.

5. Omnpenenenune HOKYCHOTO PACCTOSHHS M ONITUYECKON CUIIBI COOMPAIOIIEH JTUH3HI.

6. OmbITHI IO pa3I0KEHUIO OEJIOro CBETa B CHEKTP.

7. OnbITHl MO BOCHPHUATHIO IIBETa MPEAMETOB IMPH UX HAOIIOACHUM Yepe3 I[BETOBBIC
(GUITBTPBI.

Pa3nen 12. KBanToBbIe SIBJIEHHS.

OmnsiTel Pe3epdopaa u nnanerapHas Mozenb atoma. Mojens aroma bopa. Mcnyckanue u morjomieHue
ceera aroMoM. KBaHTEI. JIMHEWUYaThIe CIIEKTPBI.

PannoaktuBHOCTE. Anb(a, OeTa- U ramma-usnydeHusi. CTpoeHrne aTOMHOTO siyipa. HykimoHHast MoJienb
aTomHoro sipa. M3oronsl. PannoaktusHbie npeBpanieHus. [lepuon nmomypacnamaa aTOMHBIX siep.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHHUS 3apsSI0BOTO M MAaCCOBOTO YHCEN. DHEPTUs CBS3U aTOMHBIX
anep. CBsi3b Macchl U dHepruu. Peakiuu cuHTe3a u aeneHus saep. Mcrounuku sHepruu CoiiHIA U
3BE3I.

SnepHas sHepretuka. JlelicTBUS paiiOaKTUBHBIX U3TYUYCHHUI HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpbl U3Ty4YEeHHS U MOTJIOIICHUSI.
CrexTpsl pa3IuvHbIX Ta30B.
CrnexTp Bomopo/a.
Habumonenue TpekoB B kamepe BunbcoHa.
PaGoTa cuérunka HOHU3HPYIOUTUX H3TYUEHUH.
6. Peructpanus uznydeHus: IpUPOJHBIX MHHEPAJIOB U MPOJAYKTOB.

Jlabopamopusie pabomul u onvimol.

1. HaGnropeHue CIUTONIHBIX U THHEHYATHIX CIIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TPEKOB: HM3MEPEHUE DSHEPrUU YACTUIBI MO TOPMO3HOMY MyTH (IO
¢dororpadusm).

3. U3mepeHue paanoakTUBHOTO (hoHa.

IHoBTOpPUTEJIBbHO-00001IAK0 NI MOLYJIb.

[ToBTOpHUTENEHO-0000IIAOIIMI  MOIYJIb TpPEAHA3HAYCH [UJI CHCTeMaTH3alluh W 00O0OIIeHUs
IPEIMETHOTO COJEpKaHUSl M OIbITa JEATENbHOCTH, MPUOOPETEHHOrO MpPU HM3YyUYEHUH BCEro Kypca
¢bu3MKM, a Takke IS TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy MO (u3uke as
o0yyaromuxcs, BEIOpPaBIINX 3TOT yUeOHBIH Mpeamer.

[Ipu n3yyeHun JaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI JACSTEIBbHOCTH, HA OCHOBE
KOTOPBIX 00OECTICUMBACTCS JTOCTUKEHUE MPEIMETHBIX U METANpPEAMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB
oOydeHusi, (GOpMHUpPYETCs ©CTeCTBEHHOHAay4YHasi TPAaMOTHOCTh. OCBOEHHE HAyYHBIX METOJIOB
WCCTIEOBaHUS SIBIICHUN TIPUPOBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBSICHATh (U3UYECKUE SBICHUS,
MIPUMEHSIS TOTyYeHHbIE 3HAHUS, peIIaTh 3a/Ia4M, B TOM YHCJIe KaYeCTBEHHBIE M SKCIIEPUMEHTAIIbHBIE.

e



[IpuHUMNUAanbHO JEATENBHOCTHBIM XapakTep HJAaHHOTO pasjiefia pealu3yeTrcss 3a CYET TOro, 4To
00yJaronrecs BBIMOIHSIOT 33/I1aHUs, B KOTOPBIX MM IPEIIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW pACHO3HABaTh W HAYYHO OOBACHITH (PU3MUECKHE SIBICHUS B
OKPY>KaIOIIIeH MPUPOJIe U TOBCEAHEBHOM KU3HU;

WCIIOJIH30BaTh HAyYHBIC METOBI MCCIEAOBaHUS (PU3HUYECKUX SBJICHUN, B TOM YHCIE IS MPOBEPKU
TUIOTE3 U TOJYyYeHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBHI HarbOoJiee BaKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHIl, HaIpuMep,
MPaKTUYECKOT'0 HUCIIOIb30BAHMS PA3IMUHBIX UCTOYHUKOB SHEPTHMHM HA OCHOBE 3aKOHA MPEBPAILECHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI IO ®UBUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne ¢u3mku Ha YpOBHE OCHOBHOIO 0OIero oOpa3oBaHMsI HANpaBiI€HO Ha JOCTH)KEHHE
JMYHOCTHBIX, METaPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pe3ynbrare n3ydenus GU3MKA Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y oOydaromierocs OyayT
c(hOpMHUPOBAHBI CIEAYIONIUE INYHOCTHBIE PE3YIbTaThl B HACTH:

¢ 1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

® - IIPOSIBICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOW (hr3nueckoit
HAYKHU;

® - [ICHHOCTHOE OTHOIIEHHE K TOCTHKEHUSIM POCCUMCKUX yUEHBIX-(U3HUKOB;

e 2) rpa’KAaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® - TOTOBHOCTb K AKTHBHOMY YYacCTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMbBIX U 3TUYECKUX
npo0JieM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTIKEHUN QU3HKH;

® - 0CO3HaHUE BAYKHOCTH MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B AESITEILHOCTU YUEHOTO;

¢ 3) 3¢TEeTUYECKOT0 BOCTIMTAHUSA:

® - BOCIpPUATUE 3CTETHMUYECKUX KadecTB (PU3MYECKOM HayKu: €€ TapMOHMYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

® - OCO3HAHUE IIECHHOCTU (PM3NYECKON HAYKH KaK MOITHOT'O MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJOTUH, BaJKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

® - pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K HCCIIEI0BATEIbCKOM IeITEbHOCTH;

¢ 5) popMupoBaHNs KYJIbTYPbI 310POBbSI M SMOIIMOHATBHOI0 0J1ar0NOJYyYHS:

® - 0CO3HAHHUE IIEHHOCTH 0€30MacHOro odpasza >KM3HHM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BRXHOCTH TpaBHJ OE30MIaCHOTO TOBEJCHHMS HA TPAHCIOPTE, HA JOPOTax, C JIJIEKTPHUUECKUM U
TEIUIOBBIM 000PY/I0BaHUEM B IOMAILIHUX YCJIOBUSX;

e - c(hOpMUPOBAHHOCTb HaBbIKA pe(EKCUH, MPU3HAHUE CBOET0O MpaBa Ha OMIMOKY M TaKOro ke
IpaBa y Jpyroro 4ejioBeKa;

® 6) TPYA0OBOI0 BOCIMTAHUS:

® - AKTUBHOE YYacTH€ B PEILICHUM IPaKTUYECKUX 3aJad (B paMKax CEMbH, 00pa3zoBaTENIbHOMN
OpraHu3aliy, ropo/ia, Kpas) TEXHOJIOTHYECKON U COLIMaIbHOW HAINlPaBIEHHOCTH, TPEOYIOIIUX B TOM
yuciie U GU3NYECKUX 3HAHMIA;

® - HHTEPEC K MPAKTUIECKOMY M3yUCHHIO MPO(PECCHiA, CBSI3aHHBIX C (PH3UKOM;

¢ 7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

e - OpHEHTAlMs Ha MpUMEHEHHe (U3MYECKUX 3HAaHUM [y pemieHus 3agad B 001acTu
OKpYXarollel cpefpl, MJIaHUPOBAaHUS IOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBHM IS
OKPYXKaIoIEi Cpebl;

® - OCO3HaHUE I100ATBLHOT0 XapaKTepa HKOJIOTHUECKUX MPOOJIEM U MyTel UX pelieHus;

¢ 8) axanTanuM K N3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U IPUPOAHOII cpelbl:

® - TOTPEOHOCTh BO B3aMMOJCHCTBUM NPHU BHIMOJIHEHUH HCCIEAOBAHUN U MPOEKTOB (HU3HUECKOMN
HANPaBIEHHOCTU, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

® - TIOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESITEIbHOCTD;

e - TOTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUMU, B TOM 4Hclie (OPMYyIUPOBATh UAEH, TIOHATHS,
TUIIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUSIX;

® - OCO3HaHUE JIe(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DPUBHKH;



® - [JIJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHUM;

® - CTpeMIIEHHE aHATM3UPOBATH U BBIABIATH B3aUMOCBSI3U MPHUPOMABI, OOIIECTBA U SKOHOMHUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3UICCKUX 3HAHUI;

® - OIICHKA CBOUX JICWCTBUI C yUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEIY, BO3SMOXKHBIX TTI00aTBHBIX
MMOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHus mporpammbl Mo (U3MKe Ha YPOBHE OCHOBHOrO O0IIEero oOpa3oBaHUs Yy
oOydaromerocss  Oyayt  chopmupoBaHbl  MeTanmpeAMeTHbIe  pe3yJbTAThl,  BKIIOYAIOIIUE
[I03HABATENIbHbIE YHUBEPCaJbHbIE yueOHbIE NEHCTBHs, KOMMYHHMKATHBHBIE YHUBEpCAIbHbIE y4yeOHbIE
JIeUCTBUS, pEryIATUBHBIC YHUBEpCAJIbHbIE yueOHbIE IEHCTBHSL.

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBIC y‘-leﬁHI)Ie JeHCTBUSA

Ba3oBble Jlornueckue AeiCTBUA:
® BBIBJIATH U XapaKTEPU30BaTh CYIECTBEHHbIC TPU3HAKH O0BEKTOB (SIBIICHHI);
® yCTaHABJIMBAThH CYIIECTBCHHBIM MPHU3HAK KIACCH(PUKAINKI, OCHOBAHUS Ui 0000IICHHS U
CpaBHEHHS,
® BBISIBIATH 3aKOHOMEPHOCTU U NPOTHBOPEUHS B paccMaTpUBAeMbIX (DakTax, JaHHBIX U
HAOIOIEHUSIX, OTHOCSIIMXCS K (PU3MUECKUM SIBIICHUSIM;
® BLBIBJIATH MPUYUHHO-CIICACTBCHHBLIC CBA3KW IIPU H3YUYCHUU q)HSI/I‘-IeCKI/IX SIBJIEHUU U
NpPOIECCOB, JeNaTh BBIBOJBI C HCIOJIB30BAHUEM JEAYKTUBHBIX W  WHAYKTUBHBIX
YMO3aKTFOUeHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYMH;
® CaMOCTOSITEJIBHO BBIOMpATh CIOCOO perieHus: yueOHol (u3ndeckoi 3amaun (CpaBHEHHUE
HECKOJIbKMX BapUaHTOB PEIICHUs, BBIOOP HanboJee MOAXOIAIIEr0 ¢ Y4ETOM CaMOCTOATEIBHO
BBI/IEJICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibcKue 1elCTBUS:
® JCMOJB30BaTh BOIPOCHI KaK UCCIIEIOBATEILCKUNA HHCTPYMEHT MO3HAHUS;
® [IPOBOJAUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN (PU3UUECKUit
9KCIIEPUMEHT, HEOOJIBIIIOE HCCIICOBAaHNE (PU3NICCKOTO SBIICHUS;
® OIICHMBAaTh HA NMPUMEHHUMOCTh U JIOCTOBEPHOCTh MH(POPMALHMIO, MOJYYEHHYIO B XOJ€
HCCIICTIOBAHUS WITH SKCIICPUMEHTA,;
® CaMOCTOSITENTEHO (POPMYITUPOBATH 000OIIEHUS U BEIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJTIOJICHUS, OTTBITA, UCCIICIOBAHHS,
® TIPOTHO3UPOBATH BO3MOXKHOE NalbHEHINIEE Pa3BUTHE (U3UUYECKUX TPOIECCOB, a TAKKE
BBIIBUTaTh HNPCANIOJIOXKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.
Pabora ¢ undpopmanmeii:
® T[PUMEHATh pa3JIMYHbIE METOJbl, MHCTPYMEHThl M 3allpoChl IpU IOUCKE U OTOOpE
nH(OPMAITUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOU Pu3nyecKkoi 3a1auu;
® aHAIM3HUPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMALUIO PA3IUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS,
® CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY NpeACTaBiIeHUs HWH(POPMAIMUA U
WUTIOCTPUPOBATh pellaeMble 33a4l HECIOKHBIMHU CXEeMaMH, JuarpaMmmamu, WHOHM rpadukoit
U UX KOMOMHAIIUSIMH.



KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1efiCTBUS:

e B XoAc OOCYXIeHHS Y4YEeOHOro MaTepuayia, pe3yJbTaTOB JIA0OPAaTOPHBIX paboOT
MPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOl TEeMbl M BBICKa3bIBaTh WJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOAJIepKaHue OJIaroKenaTeIbHOCTH OOIIeHUS;

® CONOCTABJISAITH CBOM CYXIEHHUS C CYXICHUSAMH JIPyTMX YYaCTHUKOB JHaora,
O00HapYXUBATh Pa3IUINE U CXOACTBO TIO3UIIHIA,

® BBIPAXKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U NUCbMEHHBIX TEKCTAX;

e nyONMYHO  TPEACTABIATH  PE3YyNbTAThl  BHINOJTHEHHOTO  (PU3UYECKOTO  OIBITa
(’KCcIIepuMeHTa, UCCIICIOBAHUS, IPOCKTA);

® TIOHMMAaTh M KCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHON W WHANBUAYAIBHON paOOTHI MPHU
pelIeHnH KOHKPETHON (pu3nYecKoil mpoOaembl;

® IIPUHUMATH LEJIM COBMECTHOW [EATEIIbHOCTH, OpPraHU30BbIBATH JEUCTBUS MO €€
JTOCTIDKCHHIO: PACIIPEACIIATh POJIH, 00CYKAaTh MPOLIECCH U Pe3yJIbTaThl COBMECTHOM paboTHI,
0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

® BBHINIOJIHATH CBOK 4YacTh pabOThI, JOCTUras KayeCTBEHHOTO pe3yJibTara MO CBOEMY
HaIpPaBJICHUIO U KOOPJAUHUPYSI CBOU JEHUCTBUS C IPYTUMH WICHAMU KOMaH/IbI;

® OIICHWBATh KA4ECTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(hopMyJIMPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PeryasiTuBHbBIe yHHBepcaibHble Y4eOHbIe AelicTBUSA

Camoopranuzauus:

® BBIBIATH NMPOOJIEMBI B )KM3HEHHBIX W YUYCOHBIX CHUTYAIUsAX, TPEOYIOMIMX I PEIICHUS
(du3nUecKnux 3HaHUM;

® OpPHUEHTHPOBATHCS B PA3JIMUHBIX TOJIXO0JAaX TMPUHATHS PEIICHUH (MHIMBUAYAIBHOE,
MPUHATHE PELICHUS B TPYNIE, IPUHITHE PEUICHUHN TPyIIoi);

® CaMOCTOSITEIBHO COCTaBIIATh QJITOPUTM pEIICHHs (U3UYECKON 3aJauyd WM IUIaHa
WCCIEIOBAaHUS C Y4ETOM HUMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpeAjiaracMble BAPUAHTHI PEIICHHUIA;

e ienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

® JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MIpe/JiaraTh TUlaH €€ U3MEHEHNS,

® OOBSCHATH NMPUYMHBI JTOCTHKEHUS (HETOCTHXKCHHS) PE3yJIbTaTOB JIESITEILHOCTH, JaBaTh
OILICHKY MTPHOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTHUBHI B JICATEILHOCTh (B TOM YHCIIC B XOJ BBIMOJHEHUS (HU3UIECKOTO
WCCIICIOBAHMS MIIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS CHUTYAIlH,
YCTaHOBJICHHBIX OIIMOOK, BOSHHUKIIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBHUSM;

® CTaBHUTH ceOsI HA MECTO APYroro 4eloBeKa B XOJ€ CIopa WIH AUCKYCCHU Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

® TpU3HABATh CBOE TPaBO Ha OMHOKYy NpH peleHud GU3NYECKUX 3a4ady HWId B
YTBEPKICHHUSIX Ha HAYYHBIE TEMBI  TAKOE K€ MPaBO JAPYTOro.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyueHust B 7 KJjiacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHUI:

® LCIIONb30BaTh NOHATHS: (PU3MYECKHEe U XUMHYECKHE SIBJICHHUS, HAOIIOJCHHUE, SKCIECPUMEHT,
MOJielb, THUIOTE3a, €IUHHIBI (U3NYECKUX BEJIWYUH, aTOM, MOJIEKyJla, arperaTHble COCTOSHUS
BemecTBa (TBEpAOE, IJKHUIKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBIDKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TpaeKTOpusl, paBHOJACIHCTBYOMas cuia, nedopmanus (ynpyras,
IIaCTUYECKas), HEBECOMOCTb, COOOIIAIONTHECS COCY/IbI;

e paznuuarh sBieHHUS (qudQy3us, TEIIOBOE [BIKCHHME YaCTHI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBIKEHUE, MHEPIIHS, B3aUMOJICHCTBUE TEJl, paBHOBECHE TBEPABIX TEN C
3aKpEIJIEHHON OCBIO BpALIEHMs, Iepefada JIaBICHHUsS TBEPABIMM TEJIaMH, XHUAKOCTSMU MU Ta3aMy,
aTMocgepHoe JaBleHHE, IJIaBaHUE TeJl, MPEBpallleHUs] MEXaHUYECKOH SHEepruu) 1o OMHCAHUI0 HX
XapaKTepHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOILIHNX JaHHOE (PU3NUECKOE SIBICHHE;

® pacro3HaBaTh NPOSBICHHE W3YUYCHHBIX (PU3UUECKHX SIBICHHH B OKpY’KAIOIIEM MHpE, B TOM
yrcie GU3NUECKUe SIBICHUS B IPUPOE: IPUMEPHI ABIKEHHS C pa3IMYHBIMU CKOPOCTSIMH B JKUBOM U
HEKUBOU MPHUPOJIE, IeHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, BIUSHIE aTMOC(HEPHOTO JaBICHUS
Ha ’)KMBOM OpraHM3M, IJIaBaHUE PbIO, pblYaru B TeJle YeJIOBeKa, U ATOM MEPEBOIUTH MPAKTUYECKYIO
3a/1a4y B yueOHYI0, BBIIETISATh CYLIECTBEHHbIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHHUIA;

® ONKCHIBATh HW3yYEHHBIC CBOMCTBA Tenl H (IU3WYECKHE SBJICHUS, HCHOJIB3Ysd (U3NUIECKHE
BEJIMUYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMs, MMyTh, CKOPOCTh, CPENHAS CKOPOCTb, CHJIa
YOPYTOCTH, CHJIa TSXKECTH, BEC Teja, CUjia TPEHHd, NaBieHHe (TBEPAOro Tena, *UAKOCTH, rasza),
BBITAJIKUBAIOIIAs CHJIa, MeEXaHW4yeckas paldoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
K03(ppULIMEHT MOJIE3HOro AECHCTBHS MEXaHU3MOB, KMHETHUYECKasi U TMOTEHLMANbHAs 3HEPrusi), Npu
ONMCaHUM TPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI UCMOJIb3YEMBIX BEJIHMUUH, UX 0003HAYCHUS U
eIMHUIBl  (U3NYECKUX BEIUYMH, HAXOAUTh (HOPMYJIBI, CBS3BIBAIONINE JaHHYIO (U3NUECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAMH, CTPOUTH TpadUKM M3YyUEHHBIX 3aBUCHUMOCTEH (U3NYECKHUX
BEJIMYMH;

® XapakTepHU30BaTh CBOICTBAa Ten, (u3MyYecKHe SBJICHUS M MPOLECCHl, HCIONb3Ys IpaBUIiIa
CIIOKEHMsI cuJl (BAOJb OJHOW mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBuiIO
paBHOBecHs pbluara (0J0Ka), «30J0TO€ IMPaBUIIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOM
SHEPTUH, NMPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alMCHIBATh €T0 MAaTeMaTHYECKOe
BBIpaXXCHHE;

® OOBIACHATH (PU3NYECKHUE SIBICHHUS, IPOLECChl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MNPUYHMHHO-CIICACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 1—2 JTIOrMYeCKHX I1aroB ¢ ornopoil Ha 1—2 N3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemarh pacyéTHbIE 3a7aud B 1—2 AeWCTBUA, UCIONIB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHANIM3a YCJIOBUS 3aJlaud 3alMCchiBaTh KpPaTKOE YCJIOBHE,
HOJCTABIATh (PU3UYECKUE BEIMUYUHBI B (POPMYJIBI M MPOBOAMTH pPacuéThl, HAXOIUTHh CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JUIsl pEIICHUs 33]1a4, OLICHUBATh PEAIMCTUYHOCTD MOITYYEHHON (PU3NYECKON
BEJIMUMHBI;

® pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO DELIMTh MPHU MOMOIIM (PU3UYECKHX METOAOB, B
ONMCAaHUU WCCIEAOBAHUS BBIIEIATH IPOBEPSEMOE IMPENAINOJIOKEHHE (TUIOTE3Y), pa3iuyaTh H
UHTEPIIPETUPOBATh MOJYUYEHHBIH pe3ysbTaT, HAaXOAUTh OIMIMOKH B XOJI€ OIbITa, JIeJaTh BBIBOJBI 110
€ro pe3yJbTaTaM;



® IIPOBOAMTH OIBITHl MO HAOIMIONCHHIO (DPU3NYECKUX SIBICHUM WM (PU3NYECKUX CBOWCTB TEI:
(GopMynHpOBaTh MpOBEpsieMble TMPENNONIOKEHHS, COOMpaTh YCTAHOBKY M3 MPEIJIOKESHHOTO
000py/I0BaHUs, 3aMIMCHIBATE X0/ OMBITA M (HOPMYIUPOBATH BHIBOIBI;

® BHINOJHATH TpPSIMbIE HW3MEPEHUS pACCTOSHHS, BPEMEHH, MacChl Tena, 00bEMa, CHIBI H
TEMIIEPaTypbl C HCIIOJIb30BAHUEM aHAJIOTOBBIX M LU(PPOBBIX NPUOOPOB, 3aNHCHIBATH ITOKA3aHMs
prOOPOB C YIETOM 3aJaHHON aOCONIOTHON MOTPENTHOCTH U3MEPECHHIA;

® MPOBOAMTH HCCIICJIOBAHUE 3aBUCHMOCTH OJHOW (HM3MYECKOH BEIWYMHBI OT JpPYrod c
HCIIOJIb30BAHUCM TIPSAMBIX I/I3MepeHHI>'I (BaBI/ICI/IMOCTI/I IMYyTH PaBHOMCPHO JABWXKYIICTOCA TEjIa OT
BPEMCHH MOBHXXCHUA TCJId, CHJIBI TPCHHUA CKOJIBXKCHUA OT BCECa TECJIa, KadCCTBa O6pa6OTKI/I
HOBCpXHOCTefI TCJI W HC3aBUCHMOCTU CHJIbI TPCHHUA OT ILJIOIaAW COINPUKOCHOBCHHA TCJI, CHUJIbI
YOPYTOCTH OT YIJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Tesa U
OT TJIOTHOCTH JKHJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha KOTOPYIO
HOTPYKEHO TeJIO, YCIOBHUH IUIaBaHHS TeJl, YCIOBUH PaBHOBECHS pbluara M OJIOKOB), y4acTBOBATh B
IUITAHUPOBAaHUU y4eOHOTO HMCCIENOBaHHS, COOMpAaTh YCTAHOBKY M BBIMOJNHSATH M3MEPEHUS, CIEIys
NpeII0KEHHOMY TUIaHy, ((UKCUPOBATH pe3yJIbTaThl MONYYSHHOW 3aBUCHMOCTH (PU3NYECKUX BEIUYNH
B BUJIE MPEJIOKECHHBIX TaOIUI] ¥ TpaUKOB, ENIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHHS,

® [POBOAMTH KOCBEHHbIE M3MEpPEHHs (PU3UUECKUX BEIUYMH (IUIOTHOCTH BELIECTBA JKHIKOCTH H
TBépZ[OI‘O TCJIa, CUJIa TPCHUA CKOJIBXKXCHUA, NaBJICHUC BO3AyXad, BHITAJIKUBAION[asA CUJia, HeﬁCTBYIOIHaH
Ha TOTPYXKEHHOE B JKUAKOCTH TeN0, KOA(P(OUIIMEHT IMOJIE3HOTO JEHCTBHS MPOCTHIX MEXaHU3MOB),
cieays MPeUIOKEHHON UHCTPYKIIMHU: TIPU BBITIOJIHEHUHM U3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BbIYUCJIATE 3HAYCHHUE HCKOMOH BECINYHHBI,

e coOIrOaTh MpaBMIIa TEXHUKHM 0€30MacCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000pyI0BaHHEM;

® YyKa3plBaTh MNPUHIMIMBI JAEUCTBUA MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIONINECcs COCY[bl, OapoMeTp, pblYar, IMOJABIKHBIA M HETOJBMXKHBIA OJIOK,
HaKJIOHHAsI TUIOCKOCTB;

® XapaKTepHU30BaTh NPUHIWIBI ACHCTBHS H3YYCHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOWCTB C
OIOpPOH Ha WX ONKMcaHus (B TOM YHCIIE: TOALIMITHUKH, YCTPOWCTBO BOJONPOBO/A, THIPABIMYCCKUN
npecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp), HMCIOJb3ys 3HAHHS O CBOWMCTBAaxX
¢u3uuecKkux SBICHUNA U HEOOXOAMMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOJIUTH NMpPUMEPHI (HAXOAMTh MH(OPMANMIO O MPHMEPax) MPAaKTHYECKOTO HCIIOIb30BAHHS
(u3MYeCKUX 3HAHWW B MOBCEIHEBHOM XH3HM JUIs oOecrieueHHss 0E30MacHOCTH MPH OOpalIeHUH C
npubopaMl W TEXHWYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 370POBbSI M COOJIOACHUS HOPM
9KOJIOTUYECKOTO ITOBEICHUS B OKPYKAOIIEH cpee;

® OCYHICCTBJIATH OT60p HCTOYHHUKOB I/IH(bOpMaI_II/H/I B I/IHTepHCTe B COOTBETCTBHU C 3aJaHHBIM
IMOMCKOBBIM 3aITPpOCOM, Ha OCHOBC MMCIOIINUXCA 3HAaHUU U HYTéM CpaBHCHHA PAa3JIMYHBIX HCTOYHHUKOB
BBIJICTIATH MH(OpMALNIO, KOTOpPas SIBISETCS MPOTHBOPEYNBON MIIM MOKET OBITH HEJOCTOBEPHOMN;

® JCNOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUi HAy4YHO-NOMYJSIPHYIO JIUTEpaTypy
(Gu3HyecKoro conepKaHus, CIPaBOYHbIE MaTepHabl, pecypchl cetn VHTepHeT, BIaaeTs npuéMaMu
KOHCIEKTHPOBAHMUS TEKCTa, IpeoOpa3oBaHus HH(GOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO31aBaThb CO6CTB€HHBIG KpaTKUC TIMHMCbMCHHBIC W YCTHBIC COO6HI€HI/I$I Ha oOcHOBe 2-3
UCTOYHHUKOB HH(OpManuy (GHU3NYECKOTO COJACp)KaHHs, B TOM YHCIE IMyOIMYHO IeNaTh KpaTKue
COOOIIEHHS O pe3yidbTaTaXx MPOEKTOB WM YYEOHBIX HCCICJOBAaHHWH, NPU 3TOM TI'PaMOTHO
UCIIONIb30BaTh M3YYCHHBIH IMOHATHWHBIA anmapar Kypca (QH3HKH, CONPOBOXKIATH BBICTYILICHUE
MpEe3eHTalUEH;



® [IpH BBINOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEA0BAaHUN pacnpeesaTh 00A3aHHOCTU B IpyIIe B
COOTBETCTBUM C IIOCTABIEHHBIMU 33Jja4aMU, CJIEAUTDH 3a BBIIOJIHEHUEM IUIaHA JIEHCTBUM, aJIEKBATHO
OLICHUBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TPYMIBI, BBICTPAaWBAaTh KOMMYHUKATHBHOE
B3aMMOJIEMCTBHE, YUNTHIBAsi MHEHHUE OKPYKAIOIIHX.

K koniy oOyuenus B 8 Kiacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JIOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y 00yYaIOLIUXCSl yMEHUI:

® 1CNOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUJKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMS BEIECTBA, KpHUCTAUIMYECKWE U amop(HbIe Tejla, HACBHIIEHHBIH U
HEHACBHIIIEHHBIH Map, BIaKHOCTh BO3yXa, TEMIIepaTypa, BHyTPEHHSs SHEPIHsl, TEIJIOBOM IBUTaTelNb,
JJIEMEHTApHBIA DJIEKTPUYECKUM 3apsf, JJEKTPUYECKOE II0JIe, TNPOBOJHUKH U JHUIJICKTPUKH,
IIOCTOSIHHBIN JIEKTPUYECKHUI TOK, MATHUTHOE I10JIE;

® pa3nuyarh SIBJICHUA (TEIUIOBOE paCIIMpEHUE U C)KaTue, Telvlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KalWUIAPHBIE SBICHUS, HWCIApEHUE, KOHACHCALWA, IUIABICHHUE, KPHUCTAUIN3ALNS
(oTBepaeBaHME), KHUIEHHE, Temjonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKLHUS, H3JIy4EHHE),
JNEKTpU3alMsl  TEJ, B3aUMOACWUCTBHE 3apsioB, JEHCTBUSA DJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBUE MArHUTOB, JAECWCTBHE MAarHUTHOIO IIOJII HAa INPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHas MHAYKLIMS) MO ONUCAHUIO HX XapaKTEpPHBIX CBOICTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh IPOSBICHUE HM3YUYCHHBIX (U3NYECKUX SBICHHIA B OKpY’KAIOIIEM MHpE, B TOM
yhciie (pU3MUecKue SBJICHHUSI B NMPHUPOJE: MOBEPXHOCTHOE HATSXKEHHUE M KANWJULSIPHBIE SIBJICHUS B
npupojie, KpUCTaUibl B mpupoze, uzinydeHue CoiHIa, 3amMep3aHue BOJOEMOB, MOpPCKHUE OpH3BI,
o0Opa3oBaHUE pOCHI, TyMaHa, MHEs, CHera, 3JEKTpUYECKUEe SBJIECHUS B aTMocdepe, IEKTPUUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMJIH, Apeii( MoytocoB, poidb MArHUTHOTO HOJS JUIS KU3HU
Ha 3emule, NOJSIPHOE CUSHUE, NPH 3TOM NEPEBOAMTH MPAKTUUYECKYIO 3a/lauy B yueOHYI0, BBIICIATh
CylIeCTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUYECKUX SBICHUM;

® ONNCHIBATh H3yYEHHbIE CBOHCTBA Tel M (PU3NYECKHE SBICHUS, HCHOJb3Yys (U3NYECKHe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI DHEPIHsl, KOJWYECTBO TEIUIOTHI, YZAENbHAs TEIJIOEMKOCTh
BELIECTBA, yJAEJIbHAs TEIUIOTAa IUIABJIEHUS, YJE€NbHAas TEMJI0Ta MapooOpa3oBaHus, yJelbHas TEII0Ta
CTOpaHUsl TOIUIMBA, KOA(PQUIMEHT IOJIE3HOTO JEHCTBHS TEIJIOBOM MAIIWHBI, OTHOCHTENbHAsS
BJIQKHOCTb BO3JyXa, DJEKTPUUECKUH 3aps], CWiIa TOKa, OJJIEKTPUYECKOE HAINpPSKEHHE,
CONPOTUBIIEHUE TPOBOJHMKA, YIEIbHOE CONPOTUBICHHE BellecTBa, paboTa M  MOIIHOCTH
NIEKTPUUYECKOTO TOKA), MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HUCHOIb3YEMBIX
BEJIMYMH, O0O3HAUEHUs M €IWHUIBI (U3NYECKUX BEIWYHMH, HaXOAWUTh (OPMYJIbI, CBS3bIBAIOILUE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOMTh TpadUKu H3YyYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

® XapaKTepHU30BaThb CBOMCTBA Tel, (PU3MUECKUE SBJICHHUS U IPOLECCHI, HCIOJb3Yysl OCHOBHBIE
IIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHUS BELIECTBA, NPHUHLUI CYINEPIO3ULINAN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH OMa /1S y4acTKa LEMNH, 3aKOH
Jlxoyns—JleHua, 3aK0OH COXpaHEHUs! SHEPTHH, ITPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMMCchIBaTh €r0 MATEMAaTUYECKOE BBIPAXKEHHUE;

® O00BACHATH (PU3NYECKHUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CHUTyalui
PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYMHHOCIEACTBEHHbBIE CBSI3H, CTPOUTH
oOBsicHeHHe W3 1—2 JOorMYyecKkux MIaroB ¢ Omopod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pewaTh pacy€THbIE 3aJaud B 2-3 AEWCTBUSA, UCIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
(¢u3nueckne BEIMYMHBI: HAa OCHOBE aHANIM3a YCJIOBUS 3aJlaud 3alMChiBaTh KpPaTKOE YCIOBHE,



BBISIBIISITH HEJIOCTATOK JAHHBIX JUIS PEIIEHUs 3aJauu, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
TUIs1 €€ peleH s, TPOBOIUTH PacU€Thl M CPABHUBATH MOyYEHHOE 3HAaUeHUE (PU3MUECKON BEIUYHHBI C
M3BECTHBIMM JIAHHBIMH;

® pacrno3HaBaTb MHpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOLIM (PU3UYECKHX METOJIOB,
UCIIONIb3Ysl OINMCAHME MCCIEAOBAHUS, BBIACIATH IPOBEPSIEMOE IPEIAIOJIOKEHUE, OLECHUBATh
IIPaBUIIBHOCTB MOPSKA IPOBEACHUS UCCIIEIOBAHMNS, JI€JaTh BEIBOJIBI;

® [POBOAUTH ONBITHl MO HAOIIOACHHIO (DU3NYECKUX SBICHUM WIN (PU3HMUECKUX CBOWCTB TeI
(KanmwIsipHbIE SBJICHUS, 3aBUCUMOCTH JABJICEHUS BO3/lyXa OT €ro o0béMa, TeMIeparypbl, CKOPOCTH
mpolecca OCThIBAHMS W HarpeBaHusi NpU H3JyYEHUH OT I[BeTa H3Iydaromiel (moriomniaromei)
IOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYPhI KUAKOCTU U IJIOMAAN €€ MTOBEPXHOCTH,
JJNEKTPU3alMs Tl W B3aUMOACUCTBHE DIIEKTPUYECKHUX 3apsAJ0B, B3aUMOACHCTBHE IOCTOSIHHBIX
MarHuTOB, BU3yaJIM3allisl MAarHUTHBIX NOJIEN TIOCTOSTHHBIX MarHUTOB, IEHCTBUS MarHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOABUIATENS MTOCTOSHHOTO TOKA):
dopMynHMpoBaTE TPOBEpSEMBIE TPEANONOKEHHUS, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUSI, ONIMCHIBATH XOJ ONBITa U (POPMYITHPOBATH BHIBOKI;

® BBINOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOU BIIAKHOCTU BO3/1yXa, CUJIbI TOKA,
HANpSOKEHUS C WCIOJIB30BAaHUEM AaHAJOTOBHIX MNPHUOOPOB M JAaTYMKOB (PU3UUECKUX BEIIMYHH,
CpPaBHMBATh PE3yJIbTAaThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHOM MOrPELIHOCTH;

® MPOBOJAUTH HCCJIEIOBAHWE 3aBUCHUMOCTH OJHOW (IM3WYECKOH BEIUMYMHBI OT JpPYyro ¢
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUN (3aBUCHMOCTb COINPOTUBIICHHS MPOBOJHUKA OT €0 JJIMHBI,
IUIOIIAU MTONIEPEYHOI0 CEUYEHHsI U YAEIBHOIO CONPOTUBIICHUS BEIECTBA MTPOBOJHUKA, CUJIBI TOKA,
UAYLIETO Yepe3 NMPOBOJHUK, OT HANPSDKCHHS HA MIPOBOIHMKE, UCCIIENOBAHUE TOCIENOBATEIBHOTO U
HapajieIbHOTO0 COCIUHEHNH MPOBOJHHMKOB): IUIAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHMS, CleAys NPEATOKEHHOMY IUIaHy, (UMKCHpPOBATH PE3yJIbTaThl MOITy4EHHOU
3aBHCUMOCTH B BHJIE TaOJIUI] U TpaUKOB, AETIaTh BEIBOJBI M0 pe3yJIbTaTaM HUCCIIEI0BaHMS;

® [IPOBOJAUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMUYUH (yZelbHas TEMJIOEMKOCTh BEILECTBA,
COIIPOTHBIIEHUE MPOBOJAHMKA, padOTa U MOILTHOCTH DJEKTPUUECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS,
coOuparh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys NpPEIOKEHHOW WHCTPYKLMH, W BBIYUCIATH
3Ha4YCHHE BEJINYUHBI;

e co0mroaTh MpaBUIIa TEXHUKH 0€3011acCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000Py10BaHHEM;

® XapakTepHu30BaTh NPUHIUIBI JIEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOPOM Ha MX ONuUCaHMA (B TOM UHUCIIE: CHCTEMa OTOIUIEHHUS JI0OMOB, TUIPOMETp, apoBasi TypOHHa,
amIepMeTp, BOJBTMETpP, CYETUMK DJICKTPUUYECKOH HHEPruu, 3JIEKTPOOCBETUTENbHbIE NPHUOOPHI,
HarpeBaTelbHbIe 3JIEKTPONPHOOPHl (IPUMEPHI), IEKTPUUYECKUE MPETOXPAHUTENHN, 3JIEKTPOMArHuT,
3JIEKTPOJBUraTeNb MMOCTOSIHHOTO TOKAa), MCHOJb3Yys 3HAHMA O CBOMCTBAaX (DU3MYECKUX SBICHUNA U
HEoOX0IuMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTblE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHBbIE NMPHOOPHI MO CXeMaM U
CXEMAaTU4YHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, BUraTellb
BHYTPEHHEI0 CrOpaHusi, 3JEKTPOCKOIl, PEOCTaTr), COCTABJIATH CXEMbI 3JEKTPUUECKUX LENeld C
[OCJIEI0BATENbHBIM U MapaJlIeNIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3inyas YCIOBHbIE 0003HAUECHUS
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

® MPHUBOJUTH NMPUMEPHI (HAXOAUTh MHPOPMALHUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIb30BaAHHS
¢u3nyecKkux 3HaHWN B MOBCEJIHEBHOM >KU3HM JUIsl oOecrieyeHus: 0e30MacHOCTU Hpu oOpallleHuu C
npubopaMu M TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHHUsS 370POBbSI M COOJIOAECHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPY>KAIOILEH CPELE;



® OCYIIECTBIATh MOUCK HH(poOpManuu (u3nUecKoro cojaepkanusi B HTepHeTe, Ha OCHOBe
UMEIOIINXCS 3HAaHUN U MyTEM CPaBHEHMS JOTMOJHUTEIBHBIX MCTOYHUKOB BBIICISITH WH(OPMAILIHUIO,
KOTOpasi SBJSIETCS MPOTUBOPEUUBOI MITU MOXKET OBITh HEJIOCTOBEPHOM;

® JCNOJb30BaTh TMPU BHINOJHEHUH YYEOHBIX 3a/laHUi HAYYHO-TIOMYJSIPHYIO JUTEpaTypy
(U3NYECKOTO COMEpIKAHUs, CIPABOYHBIE MaTepUalbl, pecypchl cetu VHTepHeT, BIaAeTh NMpuéMamMmu
KOHCTICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HH(GOpMAIIMK U3 OJHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

® Co03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHBIE cOOOIIeHHs, 0000mas nHpOopMaInio
U3 HECKOJBKUX WCTOYHHKOB (DU3MUECKOTO COJEPKaHUs, B TOM YHUCIIC MYyOIUYHO MPEICTABIATh
pe3yNbTaThl MPOSKTHON I MCCIIEAOBATEIHCKOW NEATSIIEHOCTH, TIPH ATOM T'PAaMOTHO HCIIOJIB30BATh
W3YYCHHBIN MOHATHIHBIN anmapaT Kypca GU3HUKH, COMPOBOKIATH BRICTYIICHUE IMPE3CHTAITUCH,

® TIpU BBIMOJIHEHUU y4E€OHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UYECKHUX MPOILIECCOB PaCTIpPEeisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMH 3aJ]adqaMH, CJICIUTH 32 BBIMOJIHCHUEM
TUTaHA JICHCTBUH U KOPPEKTHPOBATH €T0, aJICKBATHO OICHUBATh COOCTBEHHBIN BKIIAJl B ICATCIHLHOCTh
TpyNIbl, BBICTpAaUBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBUE, MPOSIBISISI TOTOBHOCTH pa3peuiarh
KOH(JIUKTBHI.

K xoniy oOyuenust B 9 Kjacce mpeMeTHBIE pe3yIbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpaXKaTh
c(hOpPMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

® JICMOJIb30BaTh MOHITHS: CUCTEMA OTCUYETA, MaTepUalibHas TOUYKA, TPAEKTOPHsI, OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JABIDKEHUS, Aedopmanus (ynpyras, riacTudeckas), TpeHHe, eHTPOCTPEMUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTh U MIEPETPY3KH, EHTP TSHKECTH, a0COMIOTHO TBEPAOE TEJO, EHTP TIKECTH
TBEP/IOTO Teja, paBHOBECHE, MEXaHWUYECKUE KOJICOAHUs W BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK,
JJICKTPOMArHUTHBIC  BOJIHBI, IIKajga JJICKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JTATBHO30PKOCTh, CIIEKTPHI HCITyCKAHUS W MOTJIONMIEHUS, alib(a, OeTa- 1 raMMa-u3TydeHHs, H30TOIIbI,
AJIepHas YHEPreTHKA;

e pa3nmuyaTth SBICHUS (PaBHOMEPHOE W  HEPABHOMEPHOE TNPSIMOJIMHCHHOE JIBIYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOTHOE MaJIeHUE TeJl, pPABHOMEPHOE JIBH)KEHHUE 110
OKpPYKHOCTH, B3aUMOJICHCTBHUE Tell, peaKTUBHOE ABM)KEHUE, KoJie0aTebHOe IBIKEHHE (3aTyXarolne
U BBIHY)KJCHHBIE KOJeOaHus1), pe30HAHC, BOJIHOBOE JIBIDKEHHE, OTPAKCHHE 3BYKa, MPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTpaKEHHWE W TMPEIIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pasnokeHue OeNoro cBeTa B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX IIBETOB, JHCIEPCHS CBETa,
€CTECTBCHHAS PaJOAKTHBHOCTh, BOZHUKHOBEHHUE JTMHEHUYATOTO CIIEKTPa M3IIyYCHUsS) MO OIMHUCAHUIO
WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HUYECKOE SIBJIICHUE;

® pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUECKHUX SIBICHHUN B OKpYXKArolieM Mupe (B TOM
gyuciie (pU3WUYECKHUe SIBIICHUS B TPHPOJEC: TPWIMBBEI M OTJIMBBI, JBMKCHHE TuTaHeT CONHEYHOM
CUCTEMBI, PEAaKTHBHOC JBW)KCHHE JKWUBBIX OPTaHW3MOB, BOCIPHSITHE 3BYKOB JKHBOTHBIMH,
3eMJIETpsCEHUE, CEHCMUUECKHe BOJHBI, IIyHAMH, 3X0, I[BETa TeJl, ONTHYECKHUE SIBICHUS B MPHUPOJE,
Ouojoruyeckoe JeHCTBHE BUIUMOIO, YIbTPA(UOIETOBOTO M PEHTICHOBCKOTO H3IY4YCHHIA,
€CTECTBEHHBIN pPaTUOaKTUBHBIA (DOH, KOCMUYECKUE JIy4H, PAJMOAKTUBHOE H3ITy4YEHHUE MPUPOIHBIX
MUHEPAJIOB, EHCTBUE PAIMOAKTUBHBIX M3TYyUYEHUI HAa OPraHHU3M 4YEJIOBEKa), MPU ITOM MEPEBOIUTH
MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIICNSTH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PUIUIECKUX
SIBIICHUIA;

® OINKCHIBAaTh H3YYCHHBIC CBOWCTBA Tel U (DU3MUYECKUE SIBICHHS, WUCIONB3Yys (u3HUecKue
BEJIMYMHBI (CpEIHSISI MU MTHOBEHHAs CKOPOCTh Tela MPH HEPAaBHOMEPHOM BUKCHHH, YCKOPCHHE,
nepeMenieHue, MyTh, YIJIOBas CKOPOCTh, CHJIA TPCHHS, CHUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPCHHE
CBOOOHOTO IMaJICHUS, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHUYeCcKast paboTa U MOITHOCTb,
MOTEHUMANbHAsT AHEPrusl Tejia, MOIHSATOrO HaJl MOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHAS SHEPrus



C)KaTOW MpPYKMHBI, KMHETHUYECKasi PHEPrus, MOJHAas MEXaHW4ecKas dSHeprus, Mepuoj] M 4Yacrora
KoJIeOaHWH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IIOKa3aTellb
NPEIOMIICHUS] CPEJibl), TIPH ONMHMCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICT MCTOIB3YEMBIX
BEJIMYHMH, O003HAUCHUS M EIWHUIBI (U3NYECKUX BEIWYHH, HAXOAUTh (HOPMYJIIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHWTH TpadUKd M3yYSHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUYNH;

® XapaKTepHU30BaTh CBOWCTBA TeJ, (HU3MUECKUE SBICHUS U TPOIECCHl, HCIONB3YysS 3aKOH
COXPAHEHMs DSHEPrHM, 3aKOH BCEMHUPHOIO TATOTEHHs, NPUHLUI CYNEpHO3ULUH CHJI, MNPUHIMII
oTHocuTeNbHOCTH ["anunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
NPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHMS 3apsIOBOIO M MAaCCOBOT'O YHMCEN MPH SJEPHBIX PEaKIMAX,
Opyd 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa W 3alMChIBaTh €ro MareMaTh4ecKoe
BBIpa)KEHUE;

® O00BACHATH (PU3NYECKHE MPOLIECChl U CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CHUTyalUl
NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBISBIATh NMPUYHMHHO-CICICTBCHHBIE CBSI3H, CTPOUTH
0o0BsicHEHHE W3 2-3 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pewiaTh pacuéTHBIC 3a7auu (OMMPAIOLIUECST HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIOJB3YS 3aKOHBI
U (QOpMyINbl, CBs3bIBAlOMIME (U3NYECKHE BEIWYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS 3aJadu
3aIMCBHIBaTh KPAaTKOE YCIIOBHE, BBISIBIISATH HEIOCTAIONIME WM HM30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBl M (QOpMyJbl, HEOOXOAMMBIE U1 pELICHHsA, NPOBOJUTH pAacuéThl M  OLICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHS (PU3NYECKON BEIMUHHBI;

® pacro3HaBaThb NPOOJEMBI, KOTOPbIE MOXHO PEIINTh MPH TOMOIM (U3WIECKHX METOJIOB,
UCTONb3Ysl ONHMCAHUE WCCIIEAOBAaHUs, BBIACIATh MPOBEPSIEMOE IMPEANOJIOKEHHE, OLEHUBATh
NpaBWIBHOCTh TMOpsAKAa MPOBEACHUS HCCIEOBaHUS, JIeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJbTaThl HAOIIOACHUHN U OTIBITOB;

® [IPOBOJAUTH ONBITHl MO HAOIIOACHUIO (PU3MYECKUX SBICHUM WIN (QU3HMUECKUX CBOWCTB Tel
(u3yyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHWs OHHEPIUH, 3aBHCUMOCTH IEpHOa
KOJICOAHUH MPYKHUHHOTO MasiTHUKAa OT MAacChl Tpy3a M KECTKOCTU NMPYKUHBI U HE3aBHUCUMOCTH OT
aAMIUTUTYBI MAJIBIX KOJIEOaHH, TPSMOJIMHEHHOE PacIIpOCTPAaHEHUE CBETA, pa3jioKeHne 0enoro ceera
B CIIEKTp, U3yUEHHE CBOICTB M300pakKeHUs B TUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs TpeMeTa B
coOuparomield  JiMH3e, HaOJMIOJEHHE CIUIOMIHBIX W  JIMHEHYaThIX CIIEKTPOB  M3IIy4EHHUS):
CaMOCTOSITEIIbBHO COOMpAaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa 00OpyAOBaHMS, OMHCHIBATH XOJI
OTIBITA U €T0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBI;

® MPOBOAWUTH NPH HEOOXOAWMOCTH CEPHIO MPSIMBIX H3MEPEHHH, OINpEeNelsis CpeJHee 3HAaYCHHE
U3MepsIeMOi BeMMYMHBI ((DOKYCHOE pacCTOSTHUE COOMpAIOIICH JIMH3BI), OOOCHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEepUTEIHLHOro Mpudopa);

® [IPOBOJAUTH MCCJIEIOBAHME 3aBUCHUMOCTEH (U3UYECKUX BEIMYUH C HCIOJIIB30BAHUEM IPSIMBIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHHM INPH PaBHOYCKOPEHHOM JBMKEHUU O€3 HadaabHOMN
CKOpOCTH, TepHoja KojeOaHHH MaTeMaTW4ecKOro MasTHUKAa OT JUIMHbI HUTH, 3aBUCHUMOCTH yTja
OTpaKEHHsI CBETa OT yIjla MaJeHUS W yrja MNpeJOMJICHUS OT yIya TMaJeHHs): IUJIaHHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOSITETIbHO COOMpaTh YCTAaHOBKY, (PUKCHpPOBATH pe3yNbTaThl IONyYEeHHON
3aBHCUMOCTH (DPM3NYECKUX BEIMYMH B BUIC TaONUIl U TpadUKOB, JeIaTh BBHIBOJBI 10 pe3yiIbTaTaM
UCCIICIOBAHWS,

® IIPOBOAUTH KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIHUYUH (CPEIHsS CKOPOCTh M YCKOPEHHUE Tela
IpU pPaBHOYCKOPEHHOM JIBKCHHWH, YCKOPEHHE CBOOOIHOTO TaaeHUs, KECTKOCTh MPYKHUHBI,
KO3(pPULIMEHT TpeHUs CKOJNbXKEHMs, MeXaHuuyeckas paboTa M MOIIHOCTb, 4acTOTa M IEpUOJ



KOJICOAHUH MaTeMaTU4ecKOro M MpPY>KMHHOTO MAasTHUKOB, ONTHYECKas CHila cOOMparoleil JTUH3BI,
paZMOaKTUBHBIM (DOH): IIAHUPOBATH HM3MEpPEHHs, COOMpPATh AKCIEPHUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys NPESIOKEHHONH WHCTPYKIMH, BBIYHCIATH 3HAUYEHUE BEIMYHHBI U
aHAJTM3UPOBATh MOJTyUYEHHBIE PE3YIbTATHI C YUETOM 3aJaHHOH TMTOTPEITHOCTH H3MEPEHHIA;

e co0r0aTh MpaBUIIa TEXHUKH 0€301acCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000py10BaHUEM;

® pa3nuyaTh OCHOBHBIC NPU3HAKA M3YYCHHBIX (DU3MYECKHX MOJEJNeH: MaTepuaibHas TOYKa,
abCoJIIOTHO TBEPIOE TEJIO, TOYCUHBIH MCTOYHMK CBETa, Jy4, TOHKas JIMH3a, IJIAHETapHas MOJElb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT'O $/1pa;

® XapaKTepHU30BaTh TPUHIMITEI JEHCTBHS HM3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOWCTB C
OIOPOM Ha UX ONUCAHUA (B TOM YHUCIIE: CIUIOMETD, JaTYUKU MOJOKEHUS, PACCTOSHUSA U YCKOPEHUH,
pakeTta, 5X0JIOT, OYKH, MEPUCKOIN, (OTOoAINapaT, ONTHUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETD,
Kamepa BuibcoHa), MCHOJB3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nueckre 3aKOHOMEPHOCTH;

® UCIOJb30BaThb CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IMPOIECCOB IMPH PEHICHUH y4eOHO-TTPAKTUYECKUX
3a7a4, ONTHYECKHE CXEMBI JUIS MOCTPOEHHs M300paKEHHH B IUIOCKOM 3€pKajlie M coOuparomien
JMH3E;

® MPHUBOJUTH NMPUMEPHI (HAXOAUTh MHPOPMALHUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIb30BaHHS
(Gu3NUecKnX 3HAHUI B MOBCETHEBHOHN XU3HU UIA oOecTiedyeHHus OE30MacHOCTH MpU OOpaIIeHUH C
npubopaMu M TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHHUsS 370POBbI M COOJIOAECHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYXKAOLIEH cpene;

® OCYIIECTBJIATH MOUCK MH(pOpMAMK (U3MUECKOTo coaep)kaHusi B MIHTEpHETE, cCaMOCTOSTENFHO
(GopMynMpys IOHUCKOBBIA 3allpOC, HAXOAWUTh IIyTH OHNPEIENCHHsS JOCTOBEPHOCTH IOJy4YEHHOH
UH(POPMALIMU Ha OCHOBE UMEIOIINXCSI 3HAHUH U JONOJTHUTEIbHBIX UCTOYHUKOB,;

® CIIONB30BATh TMPH BHIMOJIHEHWH YYEOHBIX 3aJaHUH HAYYHO-TIONMYJISIPHYIO JIUTEPATypy
(U3UUECKOro coaep)kaHusi, ClipaBOYHbIE MaTepuabl, pecypchbl cetu MHTepHeT, BnajgeTs npuéMamu
KOHCIIEKTUPOBAHMSI TEKCTa, IpeoOpa3oBaHus MHOOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

® co37aBaTh COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE HHGpOpMAalUU U3
HECKOJIBKUX MCTOYHHMKOB (PM3MUECKOr0 COAEp)KaHUs, IyOJIMYHO NPEACTaBIATh Pe3yJIbTaThl
IPOEKTHON MJIM UCCIIE0BATEIBCKOM NEATEIbHOCTH, IPU 3TOM I'PAMOTHO HMCIIOJIb30BaTh W3y4EHHBIN
NOHSATHIHBIN anmapar u3y4aeMoro pasziena (GU3UKU U COTMPOBOXKIATH BHICTYIUICHUE TIPE3eHTAINEeH C
y4€TOM 0COOEHHOCTEH ay TUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoasbnsbie | IlpakTnyeckn
n/a NMporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI e padoThI
pecypchbl
Pa3nes 1. ®dusuka u eé posib B O3HAHUM OKPY KAIOIIEro MUpa
1.1 dusuka - Hayka o one 2 bubmmorexa [TOK
. W3HUKa - H apu
Y PHPOA https://m.edsoo.ru/7f416194
1.2 dusnueckre BEITNINHEI 2 1 bubmmorexa [OK
’ https://m.edsoo.ru/7f416194
1.3 EctecTBEeHHOHAYYHEBIN METOJI IIO3HAHUS 2 1 bubmorexa [IOK
' y a https://m.edsoo.ru/7f416194
Hroro mo pazueny 6

Pasznea 2. [lepBoHayasibHbIe CBeJEeHUsSI 0 CTPOCHUM BellecTBA

2.1 CrpoeHue BelecTBa 1 bubmorexa [IOK

) P B https://m.edsoo.ru/7f416194
27 JIBr>KeHHe 1 B3aUMOJICHCTBHUE YaCTHI] ) | bu6mmoreka [IOK

' BeIeCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTtHble COCTOSIHUS BEIIECTBA 2 bubmorexa [OK

‘ p B https://m.edsoo.ru/7f416194

Hroro no pasneny 5

Pa3znen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl

b K

3.1 MexaHuuecKkoe OBUKEHUE 3 nomorexa 110

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




bu6mmoreka [IOK

3.2 n 4
HEPILIL, Maced, TiIoTHOCTS https://m.edsoo.ru/7f416194
bubmnoreka [IOK
33 Cuma. B 14
. DI CHIL https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 HNasnenue. llepenaya nasnenus TBEPABIMU 3 bubnnorexa [JOK
' TeJIaMH, KMIKOCTIMH U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmmorexa LIOK
' g https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMOCHPHO® 1aBIICHHC 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U ra3a Ha MOrpyKEHHOE 7 bubnuoreka [IOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea S. Pabora 1 MOIIHOCTB. JHEPrUst
5.1 PaboTa 1 MOIITHOCTH 3 bubnuorexa LIOK
' - https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHU3MEI 5 Bubmmorexa LIOK
' P https://m.edsoo.ru/7f416194
53 MexaHndeckast SHEPTHs 4 Bubmmorexa LIOK
' P https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3




OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

12




8 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM KoHTpOBHI Mpaxrmseckine (ungposbie)
NMPOrpaMMbl Bcero odpa3oBaTejbHbIE
e padoThI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIeHUs!
Bbubnuoreka [JOK
1.1 CrpoeHue U cBOICTBA BelIeCTBA 7 https://m.edsoo.ru/7f4181c
€
bubnuoreka [JOK
1.2 TenoBble mpoiecchl 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro no pazneny 28
Pa3nes 2. DiieKkTpu4ecKue H MarHUTHbIE SIBJICHUS
DJIEeKTpUYECKHUE 3aps/bl. 3apsHKCHHBIC Tella Bubmiorexa LIOK
2.1 5 7 1 https://m.edsoo.ru/7f4181c
Y UX B3aMMOJICHCTBUE .
but6mmoreka [JOK
2.2 [ToCTOSIHHBIN 3NEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181c¢
€
bu6mmorexa [IOK
2.3 MarsuTHBbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c¢
€
bu6mmoreka [IOK
24 DneKTpOMarHuTHas MHAYKIHS 4 https://m.edsoo.ru/7f4181c
e




Hroro no pasacity

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM KoHTpOBHI Mpaxrmseckine (ungposbie)
NMporpamMMbI Bcero o0pa3oBaTejibHbIE
e padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJ1eHUSA
MexaHUYeCKOe ABUKEHUE U CIIOCOOBI €T bromiorexa LOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OMHCaHUs 6
bubnuoreka [JOK
1.2 BzaumopetictBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHUsA U BOJHBI
but6mmoreka [JOK
2.1 MexaHndeckre KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bu6mmorexa [IOK
2.2 MexaHuuyeckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 15

Paspnen 3. DiieKTpOMarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI




DIIeKTPOMarHuTHOE TOJIE 1

but6mmoreka [JOK

3.1 6 https://m.edsoo.ru/7f41a4a
AIEKTPOMarHUTHBIC BOJTHBI p
Ntoro no pazgeny 6
Pa3pnen 4. CBeroBbIe ABJICHUS
bu6mmoreka [IOK
4.1 3aKOHbI pacIPOCTPAaHEHUs CBETa 6 https://m.edsoo.ru/7f41a4a
6
bu6mmorexa [IOK
4.2 JIuH3BI 1 oN'THYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bu6nuoreka [JOK
4.3 Paznoxxenue 6emoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€e sIBJICHUA
bu6nuoreka [JOK
5.1 Hcnyckanue v norioueHue cBeTa aroMoM 4 https://m.edsoo.ru/7f41a4a
6
bu6nmoreka [JOK
5.2 CtpoeHue aTOMHOTO sijipa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [JOK
53 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a
6
Ntoro no pazgeny 17




Pa3zgea 6. [loBTopuTEIbHO0-0000111A0IMH MOYJIb

[ToBTOpeHME 1 06001IEHUE COMCPKAHUS Bubmiorexa LIOK
6.1 P o Aep 9 2 https://m.edsoo.ru/7f41a4a
Kypca Gu3muku 3a 7-9 xmacc p
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KoHnTtpoJbHbIe
padoThbI

IIpakTHyeckue
padoThl

JlaTa
H3Y4YeHH
1

JIEKTPOHHBIEC IH(POBbIE
o0pa3oBaTe/bHbIE

pecypcebl

®u3uka — HayKa O IPUPOJE.
SBnenus npupoasl. Gusnueckue
SIBJICHUS

MCX&HI/I‘IGCKI/IC, TCIIJIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUS

dusnyeckue BEITMINHBI U UX
HU3MCPCHHUC

Ypoxk-uccnenopanue "M3mepenue
TEeMIIEpaTypbl IpU OMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEpaTyphl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT IPUPOY.
EcrecTBEeHHOHAYUYHBIN METOT
no3Hanus. Onucanue Gu3nIeCcKux
SIBJIEHUU C IIOMOILLIO MOJIENEH

bubmnoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3BI: JATBHOCTH MTOJETA
[IapyKa, MymeHHOTO
TOPU30HTAIBLHO, TEM OOJIBIIIE, YEM
OompIle BhICOTA ITycKa"




Crpoenue BemectBa. ONbITHI,

bu6mmoreka [IOK

! AOKASBIBAIOIHE ANCKPETHOE https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIeCTBa
8 JIBr>KxeHHe 4acTHIl BEIECTBA bubmmorexa [OK
https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «ONbITH O
9 HaOJIIOJICHUIO TEIIJIOBOTO
pacUIUPEHUS Ta30BY
10 ArperaTHbl€ COCTOSIHUS BEIIECTBA
B3anmocBs3b MEX 1y CBOMCTBAMH
BEIIIECTB B pa3HBIX arperaTHBIX
1 COCTOSIHUSX B UX bu6mmoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI
MexaHn4ecKoe ABMKCHHUE.
12 PaBHOMepHOE I/III[-IepaBHOMepHoe Bubnuorexa LOK
https://m.edsoo.ru/ff0a05¢c6
JIBIDKCHUE
bu6mmoreka [{OK
13 CropocTs. EAMHHLEL CKopocTH https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt ¥ BpeMEHU IBUKECHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wueprusi. 3akoH UHEPITUH.
15 B3a1/1:1\L4lo;[eI7ICTBI/Ie TenpllclaK NpUYrHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
WU3MEHEHUSI CKOPOCTH JIBUIKEHUS TEJl
IInoTHOCTE BemiecTBa. Pacuer Bu6morexa LIOK
16 Macchl B 00beMa Tella 1o ero

IIJIOTHOCTHU

https://m.edsoo.ru/ff0a0fee




JlabopaTopHas pabota

17 «Ornpenenenre mI0THOCTH TBEPIOTO
Tema»
13 Pemenue 3amad mo teme bu6mmoreka [{OK
"IImoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMojiercTBus Tei. Cuira
yrpyroctu. 3akoH ['yka
JlaGopatopHnas pabora «M3yuenue
20 3aBUCHMOCTH PACTSKCHHUS
(mehopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHJIBI»
21 SIBnenune Tarorenus. Cuja TSHKSCTH
CBs13b uMe>1<)1y CUJION TSHKECTH U BuGmiorexa LIOK
22 Maccoi Tena. Bec Tena. Pemenue
| " https://m.edsoo.ru/ff0al778
3a7a4 1o teme "Cuma TshKecTH
Cuiia TSHKECTH Ha TUX IJIaHETaX.
23 dusnueckue xapalffngCTHKH brbmmorexa HOK
— https://m.edsoo.ru/ff0al1502
24 Nsmepenue cun. JJunamomerp brbmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecoMocCTh Bubmmorexa LIOK
https://m.edsoo.ru/ff0al778
Cllo)XeHHe IBYX CHII, HallPaBICHHBIX
26 0 OQHOH n?)ﬂilfloﬁ. ’ bubmorexa [IOK
B https://m.edsoo.ru/ff0ala70
PaBHozeiicTByOIIAs CHIT
7 Pemrenue 3agad mo reMe

"PaBHonelicTBYIOMIAs CHIT"




Tpenue ckonb)eHUs U TpEeHHUE

28 nokosi. Tpenue B ipupone u Bubnuorexa LOK
https://m.edsoo.ru/ff0alb9c
TEXHHKE
JlabopaTtopHas pabota «3y4ueHue
3aBUCUMOCTH CHJIBI TPCHHS
29 CKOJIEKCHUS OT CI/IJ‘IBIp JTaBIICHUS U buommorexa HOK
https://m.edsoo.ru/ff0alcc®
XapaKTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»
30 Pemenue 3amau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CUITBI
Pemenue 3aga4d mo Temam: «Bec
31 tenay, «I padpudeckoe n3obpaxenue bubnuorexa [IOK
cuy, «CHibDy, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHAID»
KonTponbaas pabota mo Temam:
«MexaHHYeCcKOoe JTBHKESHUEY,
32 «Macca, IJIOTHOCTBY, «Bec Temay,
«['padmueckoe n3odpakeHNE CUID»,
«Cunb»
Hasnenue. CriocoObl yMEHbILICHUS U bubnuoreka [IOK
33
YBEJIUYCHUS TABICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 L[HaBneHI/I;I rasa or ooréma bubmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHHs TBEPABIMU
35 TenI;hj[IH mjz[KOCT;{MI/I Hu f’i’:aMI/I. bubmorexa [OK
’ https://m.edsoo.ru/ff0a25b0
3axon Ilackans
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [{OK




BBI3BAHHOC HeﬁCTBHeM CHIJIbI
TAXKECCTHU

https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau o reme «/laBnenue bubnuoreka [JOK
B )KHJIKOCTHU U Tra3e. 3akoH Ilackaisay https://m.edsoo.ru/ff0a2826
38 Coolmraromuecs cocyabl bubmmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'mnpasinueckuii npecc bubmuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopurneBoii
KHUJIKOCTHBIN Hacoc
Atmocdepa 3emiu. [Ipuannbl
CYILLECTBOBAHMSI BO3YIIHOM
41 O}6II:J'IO‘IKI/I 3eMuIH. 3;3};ICI/IMOCTB bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHUS OT BHICOTHI
HaJ ypOBHEM MOps
4 Bec Boznyxa. AtmocdepHoe bubnnorexa HOK
TaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune armochepHoro bubnnorexa [JOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JaBJIEHUS OT BLICOTB?HI;II YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun. AtmochepHoe bubnuorexa IIOK
45
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amgad mo reme
"AtmochepHoe naBneHue"
47 JleificTBHE KUIKOCTH U ra3a Ha bubnuorexa [JOK

MOTPY>KEHHOE B HUX TEJO.

https://m.edsoo.ru/ff0a3276




ApxumMenoBa cuia

Jlaboparopnas padota
«OmnpeneneHue BHITAIKUBAIOIICH

bubmnoreka [IOK

48 CHWJIBI, ICKCTBYIOIIEH Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B KHUJIKOCTH)
Jlaboparopnas paboTa 1mo Teme
«HMccnenoBanne 3aBUCMMOCTH Beca
49 Tela B BIE)I[e oT 00BbéMa brbmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOU B KHUIKOCTh 4aCTH
Tema»
50 [InaBanue ten Buommorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KoHcTpyupoBaHue apeomeTpa win
51 KOHCTPYUPOBAHUE JIOAKHU U
ONpeCIICHUE €€
Ipy30M0JbEMHOCTH"
Pemenue 3ama4 mo remam:
5) «IlnaBanue cynos. bu6mmoreka [JOK
BosnyxonnaBanue», «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmoreka [JOK
>3 Mexanrieckas padota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 MomntHOCTh. EAUHUIIBI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
55 MOIIHOCTH, Pa3BUBAEMOM IPH

moapéMeE 10 JiecTHure"




56

[IpocTteie MexaHnu3Mbl. Pbryar.
PaBHOBecue cun Ha phiuare

57

KonTponbhas pabota no teme
«JlaBneHue TBEpABIX TE,
KHUIKOCTEH U Ta30BY» /
Bcepoccuiickas npoBepodHast
paborta

58

PesepBHblit ypok. Pabora ¢
TeKCTaMHu 110 TeMe «/JlaBiieHue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a4ffe

59

Pbraaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccnenoBanue ycioBHil
PaBHOBECHUS pbIyarar»

0.5

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a478¢e

60

Pemenue 3agay mo teMe «Y CIOBUS
PaBHOBECHSI pblyara

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nonesnoro aecTeust
MexaHu3ma. Jlaboparopnas pabora
«M3mepenue KIIJ[ HakioHHOM
TIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
motmHocTb, KITJT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas dJHEprusl.
Kunernueckas u noTeHIMaIbHAS
SHEPTHUst

bubmnoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bubmnoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 1O TEME




"DKCEpUMEHTAIBHOE ONPEICIICHUE
M3MEHEHHUS KUHETUYEeCKOH 1
MOTEHLIUAIBHON SHEPTHH NPU
CKaThIBAaHMHM TeJa [0 HAKJIOHHOU
MJI0OCKOCTH"

KonTponbhas pabota no teme

66 «PaboTta 1 MOIIHOCTh. DHEPT U !
P BHBIM K. PaGot

67 T:Ii:’lf)aMI/I H(})] IT)ZMe '&iZXz}?I/IquKOG 1 bubmmorexa LIOK

" https://m.edsoo.ru/ff0adee6

JIBKECHUE
PesepBHbIit ypok. Pabora ¢

68 TeKcTaMH 1o Teme "Pabora. 1
MominHocTts. DHeprus"”

OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KJIACC

o KoanuecTBo yacos Mara JIEKTPOHHBIEC HH(POBbIE
l'l/-l'I Tema Ypoka Beero KOHTpOJ’lBHbIe HpaKaneCKne H3Yy4YCeHHU 06pa3OBaTeJIbeIe
padoThI padoThbI s pecypchl
OCHOBHBIE NOJIOKEHUS
1 MOJIEKYJISPHO-KHHETUYECKOU 1 bubnuorexa LIOK
TEOPHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOTO, KUIKOTO B
3 ra3:06pa3ﬂolii[) cocmﬂgnﬁ 1 bubnuotexa LIOK
https://m.edsoo.ru/ff0a540e
BeLIECTBa
OObscHEHnE CBOMCTB TBEPAOTIO,
KHUKOTO U Ta3000pa3HOT0
4 COCTOSIHMM BEIleCTBA HA OCHOBE 1
ITOJIOYKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH
5 Kpucrannmuueckue u amoppHbIe | bubnnorexka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KalWUISIPHOCTb. 1 bubnuorexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacupeHue U ckaTue 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
YacTHII
9 Buytpennss sneprusi. Crioco6st 1 bubnnorexa HOK




W3MEHEHHUS BHYTPEHHEH SHEPIUn

https://m.edsoo.ru/ff0a5c60

bubmnoreka [IOK

10 Buget Terutonepesian https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe

1 HCIIOJIb30BaHUE TEILIOBBIX CBOMCTB Bbu6mmoreka [JOK
BEIIECTB 1 MAaTEPUAJIOB B LIEJSIX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KonnuectBo TemnoTel. Y nenbpHas bu6mmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHE TeII0BOro OalaHca.

13 T:HJ‘IOO6M6H U TEIJIOBOE Bubmmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopHas pabota

14 "UccnenoBaHue SBICHUS bu6mmoreka [IOK
TEIJI000MEeHa MPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropsideit BOIbI"

Pacuer xonmuecTBa TETIOTHI,

L5 HEOOXOAMMOTO JIJIsi HarpeBaHUS
TeJa ¥ BBIICISIEMOT0 UM MPH
OXJIAXKICHUH
JlaGopatopHas pabora

16 "OHpIG)SI[GJ'II;HI/Ie I})/z[eanoﬁ bubmmorexa LIOK

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIICCTBA
OHeprus TOIIUBA. Y IebHas bubmumorexa [IOK

17
TETIOTa CTOPAHHUS https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE BuGmorexa [OK

18 KPUCTAJUIMYECKUX TEJl. Y AeIbHast

TCILIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




19

JlabopaTopHas pabota
"OnpeneneHue yaeabHON TEMIOTHI
IJI1aBJICHUA Ibaa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBaHue U KOHIEHCAIIUS.
Ucnapenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienue. Y nenbHas temiora
napooOpa3oBaHUS M KOHJICHCAITHH.
3aBUCUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EPHOTO
JaBIICHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEJIbHOW BIIAJKHOCTH
BO3yXxa"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIMIIBI paOOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOpaHUs

25

KIIJI TenmoBoro aBurares.
TemnmoBble ABUTATEIN U 3allIUTa
OKPYIKaIOIIEH CpeIbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U MIPEBPALCHUS
OHEPTIHH B TCINIOBBIX ITPOLIECCaxX

27

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "TennoBbie ABJICHUS.
N3menenne arperaTHbIX COCTOSIHUI
BenecTna"

bubmnoreka [IOK
https://m.edsoo.ru/ff0a8312




KontposnbHas paboTa mo teme

28 "Temnosele ABieHus. izMenenune bubamorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BelleCTBa
29 Onektpuzarus Ten. [[Ba pona
ANEKTPUYECKUX 3apSAI0B
Ypoxk-uccienoBanue
30 "DnekTpu3anus TeJl UHAYKIHUEH U
IIPU COPUKOCHOBEHUU"
31 B3anmoneincTeue 3apsyKeHHBIX TEIL. bu6nmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJEeKTpUUECKOe MoJIe.
1 HanpskeHHOCTD 251EKTPUYECKOTO bubnuorexa [IOK
nosist. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8a0a
EKTPUYECKUX TOJIEN
Hocurenu sneKkTpudeckux 3aps/aoB.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToma
34 [IpoBOIHMKYN M AUDIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUs AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewmrenne 3amad Ha npumMeHeHue bubnnorexa [IOK
CBOMCTB 3JIEKTPUUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
6| eoecrsosamn. Horommmn EuGmonesa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIeNCTBUS DIIEKTPUYECKOTO TOKA bubmuorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "JlelictBue

QJICKTPHUYCCKOI'O ITOJIA Ha




MPOBOJHUKHU U JUAIEKTPUKHU"

DNEeKTPUYECKUM TOK B METAJLJIaX,

bubmnoreka [IOK

39 JKMIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKkas 1enb 1 eé
COCTaBHBIC YaCTH
Cuna toka. JlaboparopHas paboTa

41 "HU3mepenne u perl)“ynHI;OBagne 0.5 bubmrorexa HOK

\ https://m.edsoo.ru/ff0a8bd6
CHJIbI TOKA
DIEeKTpUYECKOe HANIPSHKEHUE.

4 Bonsr™etp. JTabopatopHas pabota 0.5 bu6mmorexa [JOK
"W3mepeHue u perympoBaHue https://m.edsoo.ru/ff0a9¢14
HarnpsixeHus"

ConpoTuBieHHE TPOBOJHUKA.
43 V/:[eJII)LHoe COHpOTIEBHeIfPIe bubmorexa [IOK
https://m.edsoo.ru/ff0aa738
BEIIICCTBA
JlabopaTopHas pabota
"3aBUCHMOCTD JICKTPHICCKOTO
44 COTIPOTHUBJICHUS HpO]fO}IHI/IKa OT €TO 1 bubnuotexa LIOK
https://m.edsoo.ru/ff0aa738
JUTHHBI, TUIOIIAU TIOTIEPEYHOTO
ceyeHus u marepuana
3aBUCHMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma ayis bubmmorexa HOK
https://m.edsoo.ru/ff0aa44a
y4acTKa [eru
JIaboparopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHJTBI BuGmiorexa LIOK
46 TOKa, UAYIEro Yepe3 pe3ucTop, OT 1

COIIPOTHBIICHUS PE3UCTOPA U
HaIpsHKEHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e




IlocnegoBarenbHOE U napaajiCJbHOC

47 COEIMHEHUS IPOBOJIHUKOB
JlabopaTtopHas pabota "I[IpoBepka
43 IIPaBUJIA CIIOKEHUS HAIIPSHKEHUI bubnnorexa [JOK
IIPU N1OCJIE0BATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaboparopHas padora "IIpoBepka
49 IIpaBUJIa JJIs CUJIBI TOKA IIPU bubnnorexa [IOK
napajuieIbHOM COEAMHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3agau Ha npumMeHeHne BuGmiorexa [IOK
30 3aKOHa OMa JUIs asIHHHOTO https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3neKTqueCKI§ro TOKa. 3aKOH Bubmmorexa IOK
https://m.edsoo.ru/ff0ab124
[xoyinsa-Jlenna
JlaGoparopHas padota
52 "Onple)z[enle)HHe I}f))a6OTBI U MOIIIHOCTHU bubmorexa [OK
" https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DJIEKTPUYECKUE 1IENU U
53 MOTPEOUTEITN IIIEKTPHIECKOU bubmmorexa [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTosiHHBIE MarHUTHI, KX
B3aMMO/ICHCTBHE
VYpok-uccinenosanue "N3yuenue bubnuorexa [JOK
55 . "
TOJICH MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe nojie. MarHuTHOE 1oJie bubmuoreka [JOK




3eMJIH U €r0 3HadYeHUE VI KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIIEeKTPUYECKHUE 3apsi/Ibl.

57 3 bubmnoreka [IOK
apsDKEHHBIC TeJa U UX
P . . https://m.edsoo.ru/ff0abd2¢c
B3auMoJieiicTBUS. [ToCTOSTHHBII
BJIEKTPUYECKUNA TOK"
Kontpoinbnas paboTa no teme
"DeKTpUUeCKUe 3apsbl.
3apspKeHHBIC Tela U UX
P . o bu6mmoreka [{OK
58 B3auMoecTBUs. [loCTOSTHHBINM
. " https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUH TOK" /
Bcepocculickas npoBepoyHas
paborta
Pesepubiit ypok. Pabora ¢
P P " . bubmumorexa [IOK
59 TekcTamu o TeMe "llocTosHHbIN
. | https://m.edsoo.ru/ff0acdc6
ANMEKTPUICCKUI TOK
OmneIT OpcTena. MarHutHoe mnosie
p bu6nmoreka [JOK
60 AIEKTPUUECKOTo Toka MaruutrHoe
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
[IpuMmeHeHue IeKTPOMAarHUTOB B
61 texHuke. JlabopaTopnas padora 0.5 bubnuorexa [IOK
"H3ydenue necTBUs MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
I10JIs1 HA IIPOBOJIHUK C TOKOM"
62 DJIEKTPOABUTATENb ITOCTOSIHHOTO bu6mmoreka [JOK

Toka. Micnonb3oBanue
JIEKTpOABHUraTeNeil B TEeXHHYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas paboTa

https://m.edsoo.ru/ff0ac86¢




"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI AJIEKTpOoABUTATENS "

63

Omnprtel @apazesi. 3akoH
3JIEKTPOMATHUTHON UHIYKIIHH.
[IpaBuio Jlenna

64

OnexrporenepaTop. CriocoObl
MIOJIYYEHUS MIEKTPUIECKON
SHEPruM. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUu

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKUE U
MAar"duTHbIE IBJIeHUS"

66

KonTponbnas pabota mo teme
"DeKTpUUEeCKuEe U MarHUTHbBIE
SIBIICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. PaGora ¢
TekcTaMu 110 TeMe "TenoBeie
sBjieHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe

68

PeseprubIit ypok. PaGora ¢
TEKCTaMU 110 TeMe "MarauTHeIe
sBjeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5




9 KJIACC

KoanuyecTBo yacos

DJIeKTpPOHHBIEe U (ppoBbIE

Ne Hara
Tema ypoka KonTpoabHbl IIpakTHyeckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3YYeHHS
e padoThbI padoThI pecypchl

| Mexanuveckoe ABUKEHHE. |
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIBHOCTD bubmuorexa [JOK

2 1
MEXAaHUYECKOIr0O IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsAMOJIUHEITHOE bubnuoreka [JOK

3 1
NIBIOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMoInHEnHOE

4 newkeHue. CpeaHss U MTHOBEHHAs 1
CKOPOCTh

5 [IpssMOnMHENHOE PAaBHOYCKOPEHHOE | bu6mmoreka [IOK
JBUKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSMOJIIMHEHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHUSL. 1
I'padux ckopocTu
JlaboparopHas padota

7 "OnpeneneHye yCKOpEHUs Tella Ipy 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CcKOCTH"

2 CBoOonmHoe nmagenue ten. OIbITh |
lanunes

9 PaBHOMEpHOE NBHXKEHUE IO 1 bubnuorexa [JOK

okpyxHocTH. [lepuon u yactora
oOparnenus. JInaeitHas u yrioBas

https://m.edsoo.ru/ff0ael76




CKOpPOCTH

10 LlenTpocTpeMuTeIbHOE YCKOPEHHE
1 IIepseiii 3axkoH HproToHa. Bektop bubmuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHOnelicTBYIOIIAs criia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuoreka [{IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3a1ad Ha npuMeHeHUe bubnmnorexka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Bubmmorexa HOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
YOPYTOCTID
JlaboparopHas paborta
17 «Onpiz[eﬂlz:ﬂne I;KeCTKOCTI/I bubmorexa [OK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
but6mmoreka [IOK
18 Cuna Tpetis https://m.edsoo.ru/ff0af738
19 Pemenue 3amaa mo teme «Cuna bu6mmoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlaboparopHast pabota
20 "Onple)ﬂengﬂne ioacpq)nuneHTa bubmmorexa HOK
. https://m.edsoo.ru/ff0at8be
TPEHUSI CKOJTBKCHUS
Pemenue 3amau no reme "3akoHbI BuGmorexa LIOK
21 Herorona. Cuina ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cua TsOKeCTH U 3aKOH BCEMHUPHOTO

22 TATOTEHHS. Y CKOPEHHE CBOOOHOTO bubmorexa TIOK
https://m.edsoo.ru/ff0af044
MagCHUs
VYpok-koubepennus "J[BuxeHue Tein
23 BOKPYT TPaBUTALMOHHOTO LIEHTPa
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSYKECTH U 3)2111<0H BCEMHUPHOI'O Bubmmorexa LIOK
. https://m.edsoo.ru/ff0af5{8
TATOTCHUS
75 [IepBas kocmMuyeckasi CKOPOCTb. bubnuoreka [JOK
HesecomocTs u ieperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepualbHOW TOUKHU.
AOGCOFOTHO TBEPIOE TEIIO.
26 PaBHoOBecue TBépszHoro TeJia ¢ bubmorexa HOK
. % https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LieHTp TskecTn
PaBHOBeCcuEe MaTepualIbHOI TOUKH.
AOGCOIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmenT cuinsl. LieHTp TskecTn
Pemenue 3agad mo reme "MoOMEHT bubmorexa TIOK
28 https://m.edsoo.ru/ff0b02b
cunsl. Llentp TsxecTn" 4
[ToaroroBka Kk KOHTPOJILHOU paboTe bu6muoreka [IOK
29 o TeMe "MeXxaHu4YeCKOe ABIKEHHE. https://m.edsoo.ru/ff0b040
B3anmonelictBue Ten" 8
30 Kontponbnas paboTa mo teme bu6mmoreka [{JOK




"MexaHn4eCcKoe IBHKEHUE.
B3anmonetictBue Ten"

https://m.edsoo.ru/ff0b06ec

Nmnynec Tena. UMnynsc cuisl.
3aKOH COXpaHEHMsI UMITYJIbCA.

but6mmoreka [IOK

31 VYmpyroe u HEynpyTroe https://m.edsoo.ru/ff0b07fa
B3alMOJICHICTBHE
1 Pemenue 3agaa mo reme "3akoH bubmuorexa [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
34 Mexanundeckas paboTa U MOIITHOCTh bubmmorexa LHOK
https://m.edsoo.ru/ff0b0a84
Pabota cwitbl TSDKECTH, CHITBI bubmmorexa OK
35 ’ https://m.edsoo.ru/ff0b0db
YOPYTOCTH U CUJIBI TPEHUS 2
JlabopaTtopHas pabota
16 «Omnpenenenue pabOTHI CUITBI TPEHUS
IIPY PaBHOMEPHOM JIBI)KCHUH TeJia
10 TOPU3OHTAJIBHOM MTOBEPXHOCTH
37 CBsi3b HEPTUH U paOOTHI.
[TorenimanpHast 3HEPTUs
18 Kunernueckas sneprus. Teopema o bu6muoreka [IOK
KUHETHYECKOW YHEPTUHU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUS YHEPTUU B
MEXaHHUKE
JlaGopaTopHas paborta «3yueHue bubnuoreka [JOK
40
3aKOHA COXPaHEHUS YHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE IBMKEHHE U €TO but6mmoreka [IOK




XapaKTCPUCTHUKHU

https://m.edsoo.ru/ff0b185
8

42

3aryxaromue KoeOaHusl.
BoinyxneHHble Kosie0aHusl.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20{0

43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasTHUKHU

44

VYpok-uccienoBanue «3aBUCUMOCTh
neproja KoaebaHu OT KECTKOCTU
MPY>KUHBI U MACCHI TPy3a»

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaieHue sHepruu Npu
MEXaHHYECKUX KOJMeOaHMSIX

46

JlabGopaTopHas pabota
«OrmpeneneHre 4acToThl U Iepruoia
KOJICOaHUH TIPYKUHHOTO MAasITHUKAY

but6mmoreka [{JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHUMOCTH TIEpHoJ1a KoJeOaHMi
rpysa, NOABEIIEHHOr0 K HUTH, OT
MAacchl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoHBL. CBOWCTBA
MEXaHU4eCKHX BOJIH. [IponosbHbIE 1
TOTEPEYHBIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHnus "MexaHudeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKeHHE 3BYyKa

51

Ypok-uccnenosanue "HabmroaeHue




3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.

32 AKYyCTHYECKHUI pE30HAHC

53 Ypok-koHpepeH s "YIpTpa3ByK U bubnmoreka [JOK
nH(ppa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
ITonroroBka Kk KOHTPOJILHOM paboTe Bubmiorexa LIOK

54 1o Teme "3aKOHbI COXpaHEHUsI.
MexaHnu4ecKue KOJ‘ICGI;HI/I}I Y BOJTHBI" hitps:cim.edsoo.rui b 231
KonTponbHas pabota no teme

55 "3aKOHBI COXpaHEHMUS.
Mexanuyeckue Kone6aHus ¥ BOJTHbBI"

56 DJIEKTPOMArHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepennus "[lkana

58 ANEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM CBsi3U"
Ypok-uccnenosanue "Mzydenne Butmorexa LIOK

59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
HOMOIIIBIO MO 621HBHOFO renedona” https://m.edsoo.ru/ff0b2c6¢c
Pemenue 3ana4 Ha onpezeneHue

60 YaCTOTEI U JUTUHEI
ANEKTPOMArHUTHOW BOJIHBI
DJIEKTpOMAarHuTHAasi IPUPOJIa CBETA. bubnuorexa [JOK

61 CxkopocTts cBeTa. BomHOBBIE https://m.edsoo.ru/ffOb31d

CBOMCTBA CBETA

0




Uctounuku cBeta. [IpsmonuHeitHoe

but6mmoreka [JOK

62 pacrpocTpaHeHHue CBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b365
ComHia u JIyHsl 8
3aKOH OTpaXeHUsI CBETa. 3epKaia.
63 PemeHHepzaz[aq Ha npnMeHeIime bubamorexa LHOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
[Ipenominenue cBera. 3aKoH bubnmoreka [JOK
64
MPEJIOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHHE
65 ceeta. Mcroap30BaHue MOJHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ff0b3cS5c
ONTHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJia
66 MPEIOMIICHHUSI CBETOBOTO Jy4a OT
yTJa maJieHus: Ha TpaHulile "BO3ayX-
crexio""
Ypok-koH(bepeHus
"M cnonp30BaHKe OIHOTO
67 BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
but6mmoreka [JOK
68 JIua3el. OnTHdeckas cuiia JIMH3bI hitps-//m.edsoo.ru/fOb32c
. bubnunoreka LIOK
69 [TocTpoenue n3o00pakeHuil B JIMH3AX hitps://m.edsoo.ru/f0bddda
70 JlabopaTopHas pabota bubnuorexa [JOK

"OnpeneneHne GOKyCHOTO

https://m.edsoo.ru/ff0b420




PacCTOsAHHUA U OINTUYECKOMN CHIIBI

y " 6
cobuparoie JTUH3bI
VYpok-koubpepenmus "OnTuiyeckue bubnuoreka [JOK

71 "

JMH30BBIE TPUOOPHI https://m.edsoo.ru/ff0cOa7e
r bubnmoreka [JOK
7123 KaK ONTUYECKasi CUCTEMA.

72 https://m.edsoo.ru/ff0b468

3penue
4

7 Ypok-koHpepenus "lepexTs
3penust. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro cBera B CIIEKT.

74 OnbiThl HetoToHA. CliokeHue bubmuorexa [JOK
CHEKTpaJbHBIX I[BETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabGopaTtopHas padota "OTMBITHI 11O

a3JI0’KEHUI0 OEJIOro CBeTa B CIEK
75 P P bubmuoreka [{IOK
Y BOCTIPUSITHUIO I[BETA MPEIMETOB
P t pel https://m.edsoo.ru/ff0cOe2a
P UX HAOJIIOACHUM Yepes
LIBETOBBIC (PUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOICTBA CBETA: AUCIIEPCHS,
uHTepdepeHius u gudpakuus"

OmneiTel Pe3epdopaa u rtanerapHas bubmuoreka [IOK

77
MOJIEJIh aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynarte! bopa. Mozens atoma
bopa
Hcnyckanue 1 MorjonieHue cBeTa

Y » . bubmorexa [JOK

79 atomoM. KBaHThbI. JInneluaTeie

CIEKTPBI

https://m.edsoo.ru/ff0c144¢c




Ypok-npaktuky™m "HabmroneHue

but6mmoreka [JOK

80 CIIEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550

81 PangnoakTUBHOCTE U €€ BUJIBI bubmorexa OK

https://m.edsoo.ru/ff0c1672

%) CrpoeHue aTOMHOTO sjipa. bubnmoreka [JOK
Hyxiionnas mozaens https://m.edsoo.ru/ff0c18ac

23 PannoakTuBHBIE IpEBpALCHUS. bu6muoreka [IOK
N3otomnbl https://m.edsoo.ru/ff0clal4

24 Permrenuie 3agad mmo reme: but6mmoreka [JOK
"PagnoakTuBHBIC peBpamieHus" https://m.edsoo.ru/ff0c1b4a

85 IIepuon nomypacnana
Ypok-koH(pepeHIus

86 "gaﬂnoaxgm}:{meu W3IIy4CHUS B bubmorexa HOK

| https://m.edsoo.ru/ff0c2126
MIPUPOJIC, MEIUIINHE, TEXHUKE
SAnepHbie peakiuu. 3aKOHbI
87 C(;HXIl)jaHeHllzﬂ 3a]1l351z[030r0 u Bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCcOBOTO YHCEI

28 DHeprus CBA31 aTOMHBIX SJIEP. bubnuoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no reme "SAnepueie
peakuun"

90 Peakuuu cuHTe3a U neneHus saep. bubnuoreka [IOK
Ucrounuku sueprun CoiHIa U 3BE3T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Aneprnas

91 sHepreTuka. JlencTeus

PaAMOaKTHUBHBIX U3ITyUYE€HUH Ha
YKUBBIE OpraHU3MBbI"




[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPOMarHuTHOE TMOJIE.

but6mmoreka [{JOK

92
DIEKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBnieHus"
KonTponbhas pabota no teme
93 "DIEKTPOMAarHUTHOE TIOJIE.
DNEKTPOMAarHUTHBIC BOJTHBIL.
KBanToBsie siBieHus"
IToBTOpenue, 0600IIEHNE.
94 Jlabo z OpHBbIE padbo 0 Kypc Bubmmorexa LIOK
TOPHBI TBI TI0 K
" patop . P | ypey https://m.edsoo.ru/ff0c245a
B3anmoneiicteue Ten
[ToBTOpenue, o0o6mIcHue. Pemmenue
95 P o bubmuorexa [JOK
ACYETHBIX U KaYeCTBEHHBIX 3314
P " Y https://m.edsoo.ru/ff0c2572
1o TeMe "TertoBbIe MPOUECCh
IToBTropenue, o6o0mmenue. Pemenune
9% pacUeTHBIX U KaYeCTBEHHBIX 33724 bubnmnoreka [JOK
o Teme "KII/] TermoBbIx https://m.edsoo.ru/ff0c2a22
nBurareieit”
IToBTOpenue, 06001IeHNE. Pemenue
97 P H but6mmoreka [{OK
ACYETHBIX U KaUECTBEHHBIX 3a]1a4
P | 8 Y https://m.edsoo.ru/ff0c2b30
o reMe "KIIJ[ anekTpoycTaHOBOK
IToBTOpEHHE, 0000IIEHHE.
08 a6 P 6m but6mmoreka [{JOK
abopaTopHbie pabOTHI 1O KypC
" paTop P | pey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC SIBIICHHSI
IToBTOpenue, 0600menue. Padbora c
99 cxc ap o TeMe 'I'];a o but6mmoreka [IOK
TEKCTaMH TI0 TEM KOHBI
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHUKE
100 [ToBTopenue, 06o0menue. Padora ¢ bubnmuoreka [IOK




Tekctamu 1o TeMe "Konedauus u
BOJIHEI"

https://m.edsoo.ru/ff0c2e82

[ToBTopenue, 06o0menue. Padora ¢

101 TekcTaMu 1o Teme "CBETOBBIC 1 brbmmorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTopenue, o6o0menue. Padora ¢
102 TekcTaMmu 1o Teme "KBaHToBast 1 1
saaepHast pusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME




IMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHON TPOT'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

7 KJIIACC

Kon
npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

1.2

pas3indyaTth SABJICHHA II0 OIIMCAHUIO HX XapaKTCPHBIX CBOWMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SBICHUE

1.3

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PH3MUECKUX SIBJICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4Hclie (u3nuecKkue sBICHUS B MPUPOIE, NMPU ITOM IEPEBOJIUTH
NPAaKTUYECKYI0 337ady B Y4eOHYIO, BBLACTATH CYIIECTBEHHBIE CBOMCTBA

(npu3HaKu) (PU3HYECKUX SIBICHUN

1.4

ONUCHIBAaTh H3Y4YCHHbIE CBOWCTBA TeNl M (PU3MUECKUE SBJICHMS, HUCIOJIb3Ys
¢u3nueckue BEJIWYMHBI, MPU OMHUCAHUM IMPABUIBHO TPAKTOBATh (DU3NUECKUNA
CMBICIT HCIIOJIb3YEMBIX BEIIMYHMH, WX OOO3HAYeHHWsS W EAMHUIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY
C JApPYTUMH BEJIMYMHAMH, CTPOUTh TpadUKUd H3YYEHHBIX 3aBUCHUMOCTEH

(UBUYECKUX BETMYUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, PU3MUECKUE SIBICHHUS U MPOLECCHI, UCIOIb3Ys
M3yYEHHBIC 3aKOHBI, NPH ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H

3aIMMUCbIBATh €ro MaTCMaTH4Y€CKOC BEIPAKCHHUC

1.6

OOBSICHATh (U3NYECKUE SIBJICHUS, IPOLIECCHl U CBOWCTBA TeJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyallMii TPakTHUKO-OPHEHTUPOBAHHOTO XapakTepa: BBIABIATDH
MIPUYMUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBsCHEHHE W3 | — 2 JOrm4eckux
maroB ¢ omopo Ha 1 — 2 U3y4yeHHBIX CBOHCTBA (U3UUECKUX SBICHUI,

(1)I/ISI/IT~I€CKI/IX 3aKOHa UJIK 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THble 3a1auu B 1 — 2 IEUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBs3BIBaIONIME (DU3UUYCCKHUE BEIIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3aJadydl
3aMUCHIBaTh KPATKOE YCIIOBUE, MOJCTABIATh (DU3MUECKHUE BETUIHHEI B (DOPMYJIBI
U TIPOBOJUTH PACUETHI, HAXOJWTh CIPABOYHBIC JaHHBIC, HEOOXOIMMBIC s
pelieHus 3a/Jay, OIIEHHWBAaTh PEATUCTUYHOCTh TMONYyUYEHHOW (PUINUIECKOM

BCJIINYHHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIM (PU3NUYECKUX




METOZIOB, B OIMMCAaHUM HMCCIEIO0BAHUS BBIIEIATH IIPOBEPSIEMOE IPEANOJIOKEHUE
(runoTtesy), pa3IuyaTh U UHTEPHIPETUPOBATDH MOJYUYEHHBIN Pe3yIbTaT, HAXOIUTh

OIIIMOKH B XOJE OIIbITa, A€JaTh BBIBOJBLI 11O €TI0 PE3yJibTaTaM

1.9

MIPOBOJIUTH OTBITHI MO HAOMIOACHHUIO (DU3UYECKUX SIBICHUN WIN (U3HIECKUX
CBOMCTB Ten: (OpMYyIHUPOBATh TMPOBEPSEMbIE MPEANONIOKEHHs, COOUpaTh
YCTAHOBKY W3 MPEJIOKEHHOTO O00O0pYy/IOBaHUS, 3alUChIBaTh XOJ OIbITa U

(bopMyIIHpPOBaTh BHIBOJIBI

1.10

BBINOJIHATH MPSIMbIE M3MEPEHUsS C MCIIOJIb30BAaHHEM aHAJOrOBBIX U IM(POBBIX
npuOOpOB, 3aMKMCHIBATh MOKa3aHUA MPUOOPOB € YUETOM 33aJaHHOIN aOCOIIOTHOM

MOTPEIIHOCTH U3MEPEHUMN

IPOBOJIUTH HCCIENIOBaHUE 3aBUCHUMOCTH OAHON (PU3MYECKOM BEIMYUHBI OT
JIpyroii C UCIIOJIb30BAHUEM IPSIMBIX MU3MEPEHUH, Y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOro HccleoBaHMs, COOMpaTh YCTAHOBKY WU BBINOJHATH H3MEPEHU,
cliefyss MpPEeUIOKEHHOMY TIUIaHy, (UKCUPOBaTh pe3yJIbTaThl MOJYUYEHHOM
3aBUCHUMOCTH (U3WYECKMX BEJIUYMH B BHJE TNPEUIOKEHHBIX Tablull U

Fpaq}I/IKOB, ACJIaTh BIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHU

1.12

IOPOBOJUTH  KOCBEHHBbIE  HM3MEpEHUs  (QU3MUECKUX  BEIMYUH,  CIexys
NPE/UIOKEHHONW  WHCTPYKIMM: TPH  BBHINOJIHEHUH HM3MEPEHH coOHMparth

OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCJIATH 3HAUYCHHUC HCKOMOM BEJTMYHNHEI

1.13

coOMroaTh MpaBHJia TEXHUKH OE30MacHOCTH MpH paboTe ¢ 1abopaToOpHBIM

o0opyoBaHUEM

1.14

yKa3blBaTh MPUHIUIBI JCHCTBHS TNPHOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKTepU30BaTh MPUHIUIMbBI JEHCTBHUS W3YYEHHBIX NMPHUOOPOB U TEXHUYECKUX
YCTPOWCTB C IIOMOLIBIO HX OIMCAHUSA, HCIOJIb3ys 3HAaHHUS O CBOWCTBAX

(bU3UYECKUX SIBJICHUH U HEOOX0IUMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOANTH TPUMEPHI (HAXOAUTh HMHGOPMAIMIO O TMPUMEpPax) MPaKTHIECKOTO
HUCITIOJIB30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HAHUU B HOBCCHHCBHOﬁ JKU3HU OJIA 06€CHCLIGHI/I$I
0€e30MacHOCTH MpHU OOpallleHUH ¢ MpUOOopaMu U TEXHUYECKUMH YCTPONWCTBaMH,
COXpAHEHMs 3[I0POBbS U COOJIOACHUS HOPM HKOJIOTHYECKOTO IOBEIEHUS B

OKpYJKarolllen cpeze

1.16

OCYIIECTBIISATh OTOOp HCTOYHUKOB UHpopManuu B cetd VHTepHer B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HAaHUHM U MyTEM CpPaBHEHHUS PA3NIUYHBIX HCTOYHHMKOB BBLACIATH MH(OpMAIHIO,

KOTOpasi IBJSIeTCSI IPOTUBOPEUMBOI HITH MOKET ObITh HEJJOCTOBEPHOMN

1.17

HUCIIOJIb30BaTh IIpU  BBIIIOJIHCHHUU y‘le6HBIX SaHaHI/Iﬁ HaY4YHOIIOIIYJIAPHYTO




TUTEepaTypy PU3NYECKOro COAEepaHUs, CIIPABOUHbIE MaTepUAIIbl, PECYpChl CETU
WuTepHer, BnageTh mpuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpazoBaHUS

nH(OpMaIUK U3 OHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHbBIE U YCTHBIE COOOLIEHHS Ha OCHOBE
2 — 3 UCTOYHUKOB HH(poOpManMu (U3NYECKOTO COJIEp’KaHHs, B TOM 4YHCIE
yOJIMYHO JenaTh KpaTKUe COOOLIEHMs O pe3yJibTaTaX MPOEKTOB WM y4eOHBIX
UCCIIEIOBAaHUM, TMPU 3TOM TI'PAaMOTHO HCIOJIb30BaTh WM3YYEHHBIH HOHATHIHBIN

amnmapart Kypca GU3HUKH, COMPOBOXKIATH BHICTYIIIICHUE MPE3CHTAIUCH

1.19

MpU  BBIMIOJIHEHUH Y4YE€OHBIX TMPOEKTOB M UCCJIEIOBAHUM paclpenensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJa4aMU, CJICIUTH
3a BBIIIOJIHEHHEM IUIaHA IEHCTBUH, aIeKBATHO OIEHUBATL COOCTBEHHEIH BKIIAI B
JIESITENILHOCTh TPYIIbl, BBICTpAaWBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHUE,

YUUTBIBasA MHCHHUC OKPYIKAOIIUX

8 KJIACC

Kon
nposepsieMor
0 pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HUCIIOJBb30BaTh MOHATHA

1.2

pa3jinyaTtb SABJICHHUSA II0 OIMMCAHUIO HX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE

1.3

pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (PU3MUYECKUX SIBICHUU B OKPYXKaroIIeM
MHUpE, B TOM 4Hcie (pU3MUECKUe SIBICHUS B MPUPOAE, IPU TOM INEPEBOIUTH
MIPAKTUYECKYI0 3aJady B Yy4ueOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA

(npu3HakK) GU3NICCKUX SBICHUN

1.4

OINMCHIBaTh H3yYEHHBbIC CBOICTBa Tel W (puU3MUYECKHe SBICHUS, HCHOIb3Ys
¢u3nveckre BENWYHMHBI, MPU OMHCAHUH IMPABHIBHO TPAKTOBATH (HU3WUECCKHUIA
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUeHHs W E€IUHHUIBI (PU3NUECKUX
BEJIMYMH, HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUYUHY
C JApYrUMHM BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBUCUMOCTEH

(bI/IBI/ILICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUUECKUE SIBICHUS U MPOLECCHI, UCIOIb3YS
M3Yy4YEHHbIE 3aKOHbI, NPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U

3aIMUCBIBATH €0 MATCMATHYCCKOC BBIPAKCHHUC




1.6

OOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TN, B TOM UUCJIE U B KOHTEKCTE
CUTyalluil TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBISATh HPUUYUHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHE M3 | — 2 JIOTMYECKUX IIaroB ¢
noMmouiplo 1 — 2 HM3y4yeHHBIX CBOMCTBa (DU3MUECKHUX SBICHUH, (PU3HMUECKHX

3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

pemars pacuéTHble 3a/1a4 B 2 — 3 EeHCTBUS, UCIOJb3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBatOIME (PU3NYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHS 3a/Jayd
3allUCBIBaTh KPAaTKOE YCJOBHE, BBISBIATH HEIOCTATOK IAHHBIX JUISl PEIICHHS
3a1aud, BBIOMpATh 3aKOHBI W (OPMyJbl, HEOOXOAMMBIC IS €€ pEeIICHHs,
NPOBOJIUTH pacu€Thl M CPaBHMBATH IOJYYEHHOE 3HadeHHE (UIUUECKOI

BCJINYHMHBI C U3BECCTHBIMU JJaHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOIIM (PU3NYECKUX
METOZOB, MHCIIONb3Yysl OIKMCAHUE UCCIECN0BAaHMs, BBIACIATH IPOBEPSAEMOE
IIPEATIONOKEHHUE, OLICHUBAaTh  IIPaBUJIBHOCTb  IOPSAAKAa  IIPOBEACHMS

HUCCICO0OBaHUA, JCIIAaTh BHIBOAbI

1.9

MPOBOAMTH OMBITHI MO HAOMIONCHUIO (U3NYECKUX SIBICHUH WM (PU3HMUECKHX
CBOWCTB Ten: (OPMYJIMPOBATH IMPOBEPSEMbIC MPEANOIOKCHHS, COOHpaTh
YCTaHOBKY M3 MPEAJIOKEHHOr0 OOOpYyJA0BaHUs, OMHCHIBATH XOJ OIBITa H

(GbopMyIIHPOBATH BHIBOJIBI

1.10

BBHITIONHATH TPSIMBIE U3MEPEHHsI C MCIOJIh30BAaHUEM aHAIOTOBBIX MPHOOPOB U
JATYUKOB (PU3MUYECKUX BEIUYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C yUETOM

3aJlaHHOM a0COJIFOTHOM ITOT PCIIHOCTH

IPOBOJUTH HCCIEIOBAaHME 3aBUCHUMOCTH OAHON (DM3NYECKOM BEIMYUHBI OT
JIPYTOil C HMCIOJIB30BAHMEM MPAMBIX U3MEPEHUN: IJIAHUPOBATh HMCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY M BBIIIOJHATH U3MEPEHHUS, CAeIys MPEII0KEHHOMY IUIaHy,
(buKCUpOBaTh pe3yNabTaThl IOJYYEHHOW 3aBHCUMOCTH B BHUAE TaOMUI H

Fpa(l)I/IKOB, JCJ1aTh BBIBOJBI ITIO PE3yJIbTaTaM HCCIICIOBAHUS

1.12

IPOBOJIUTh KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIMYUH: IUIAHUPOBATh
U3MEpEeHUs], cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs IPEII0XKEHHON

HHCTPYKIHUHU, U BEIYUCIIATh 3HAYCHUC BECIIUMYHUHBI

1.13

coOMIoaTh MpaBHJia TEXHUKH OE30MacHOCTH MpH padboTe ¢ JabopaToOpHBIM

o0opyoBaHHEM

1.14

XapaKTCPU30BaTh MPHUHIIHIIBI I[CﬁCTBPIH HU3YYCHHBIX HpI/I60p0B U TEXHUYCCKUX
YCTPOMCTB C OMOPOM HA HX OINUCAHUSA, HCMOJIb3ys 3HAHHUS O CBOMCTBAx

¢bu3nueckux ABICHUNA U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH




1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M M3MEPUTEIbHBIE MPUOOPHI
[0 CXEMaM U CXEMaTHUYHbIM PHCYHKaM, COCTaBIISATb CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ MocieloBaTeNIbHBIM U TapajyiebHBIM COEAMHEHHUEM D3JIEMEHTOB,

pas3jindas yCJIOBHBIC 0003HaYEHHS DIIEMEHTOB QJICKTPHYCCKUX Leneu

1.16

NPUBOAUTE NPUMEPH (HaXOAUTh MH(MOPMALUIO O MpUMepax) MPaKTUUECKOro
MCTIOJIb30BaHUs (PU3MYECKNX 3HAHUN B IOBCEAHEBHOM KU3HM JJIs1 0OeCTIeUeHHS
0e30macHOCTH IpU OOpallleHUH ¢ NPUOOPaMU U TEXHUUYECKUMH YCTPOHCTBAMH,
COXpAHEHHsI 37I0POBbS M COOJIOACHUS HOPM HKOJIOTHYECKOTO IOBEICHUS B

OKpY>Karlolleu cpene

1.17

OCYWIECTBIIATh MOMCK HH(pOpMalMU (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeTr, Ha OCHOBE UMEWOIIMXCA 3HAHUM H IYTEM  CpPaBHEHMS
JIOTIONTHUTEIbHBIX HMCTOYHHUKOB BBIACNATh HH(GOPMALUIO, KOTOpas SBISETCS

HpOTI/IBOpqu/IBOﬁ WA MOXET OBITh HGZ[OCTOBepHOﬁ

1.18

UCIIONIb30BaTh TMPHU BHITIONHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TOMYJISPHYIO
TuTEpaTypy GU3HUECKOTO COJIepKaHus, CITPABOYHbIE MaTepUabl, PECYPChHI CETH
WuTepHer; BianeTs NpuéMaMu KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpazoBaHUs

nH(GOpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPaTKUE YCTHBIE COOOIIeHNs, 00001Ias
UH(GOPMAIMIO U3 HECKONBKUX HMCTOYHUKOB (PU3MYECKOTO COJEPKAHUS, B TOM
qucie myOIUYHO MIPECTABIATh pe3yIbTaThI POEKTHOMN WIn
HCCIIEIOBATENIbCKOM  IGATETIBHOCTH, TPH STOM TIPAaMOTHO HCHOJIB30BaTh
M3yYEHHBIN MOHATUHHBIN anmnapaT Kypca (pU3MKH, COMPOBOXKAATH BBHICTYIUIEHUE

Mpe3eHTaunen

1.20

IIPU BBIMIOJHEHUH YUEOHBIX MPOEKTOB M UCCIIEI0BaHUM (PU3HUECKUX MPOLIECCOB
pacripesieniaTh OO0SI3aHHOCTM B TpYyMIE B COOTBETCTBUU C MOCTaBJICHHBIMHU
3aJja4aMHi, CJIEAMTH 32 BBIIOJHEHUEM IUIaHA JEUCTBUN U KOPPEKTHUPOBATH €rO,
aJleKBaTHO OLIEHUBAaThb COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TIPYIIIBL,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSABIAS T'OTOBHOCTh

paspeniaTh KOHM)IUKTHI

9 KVIACC

Kon
NpoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus




1.1

HCIIOJIB30BATh U3YUCHHBIC ITIOHATUSA

1.2

pas3indaTth SABJICHHUA II0 OIMMCAHUIO HX XapaKTECPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SBICHUE

1.3

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PM3MUECKUX SIBJICHUN B OKPYXKAroOIeM
MHUpE, B TOM 4Hclie (pu3nuecKue sBIICHUS B MPUPOJE, NPU ITOM IEPEBOJIUTH
NPAaKTUYECKYI0 33Jady B Y4eOHYIO, BBLACTATH CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKK) (PU3HYECKUX SIBICHUN

1.4

ONUCHIBAaTh H3Y4YCHHbIE CBOWCTBA TeNl M (PU3MUYECKUE SBJICHMS, HUCIOJIb3Ys
¢u3nyeckre BEJWYMHBI, MPU OMHUCAHUM IMPABMIBHO TPAKTOBATh (hU3NUECKUNA
CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, OOO3HAUCHHWs W EOWHHUIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BETUUUHY
C JApPYTUMH BEJIMYMHAMH, CTPOUTh TpadUKUd H3YUYEHHBIX 3aBUCUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOWMCTBA Teld, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3YS
M3yYEHHBIC 3aKOHBI, NPH ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H

3alMUCbIBATh €ro MaTCMaTH4YC€CKOC BEIPAKCHHUC

1.6

OOBACHATH (PU3NYECKHUE TTPOIIECCHl M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMil TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATh HPUUYUHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHE M3 2 — 3 JIOTMYECKUX IIaroB ¢
MOMOIIbI0 2 — 3 M3y4YEHHBIX CBOMCTBa (DU3MUECKHUX SBJICHUH, (PU3MUECKHX

3aKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemars pacy€THbIE 3aJauM (ONUPAIOIIMECcs HAa CHUCTEMY U3 2 — 3 ypaBHEHUI),
UCIIONB3YSl 3aKOHBI M (DOPMYJIBI, CBA3BIBAIOIIME (PU3NUYECKHE BEIMYMHBI: Ha
OCHOBE aHalM3a YCJIOBUS 3a/layd 3allUCBIBaTh KPATKOE YCJOBUE, BBISBIATH
HEJIOCTAIONINE WM HM30BITOYHBIC JaHHBIC, BHIOMpPATh 3aKOHBI M (POPMYIIHI,
HEO0XOIMMBIE JIJIs peIlIeHUs], TPOBOIUTH PACcUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIy4E€HHOT'0 3Ha4Y€HUs (PU3MUECKON BEJINUNHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPblE MOKHO DPELIMTh MPH MOMOLIM (U3UUYECKUX
METOJIOB, HCIIOJB3ysl OIMCAaHWE WCCIICJOBAHMSA, BBIIEIATH IIPOBEPSIEMOE
IIPEIIONIOKEHUE, OLICHUBATh IIPABWIBHOCTD MOPSIKA IPOBEACHUS UCCIIECIOBAHHUSA,

JCJIaTb BBIBOAbI, UHTCPIIPETHPOBATL PE3YJIbTAThI Ha6J'II-0,Z[eHHI>1 U OIIBITOB

1.9

MPOBOJUTH OIBITHI MO HAOMIOACHUIO (DU3MYECKUX SBICHUN WM (DU3HYECKUX
CBOWMCTB TEJl: CAMOCTOSITEIBHO COOMpAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000py/IOBaHUs, OMKMCHIBATH XOJ ONBITA U €ro Pe3ysbTaThl, (HOPMyIHPOBATH

BBIBObI




1.10

POBOANTH HPU HEOOXOIMMOCTH CEpPHI0O NPSAMBIX HM3MEPEHUH, ompenesss
cpeaHee  3HAaueHUWE  HU3MepseMol  BeaMuuHbl  ((POKYCHOE  paccTOosHHE
coOuparomieid  JUH3bI), 0OOCHOBBIBATH  BBIOOp  crocoba  M3MEpEeHHs

(M3MepuTeITHLHOrO pUOOpPa)

MPOBOAWTH  HCCIEJOBAHME  3aBUCUMOCTEH  (PU3MYECKUX  BEIMYUH C
WCIIOJIb30BAHUEM  MPSMBIX ~ HM3MEPEHUMH:  IUJIaHUPOBAaTh  HCCIIEIOBAHUE,
CaMOCTOSITENILHO COOMpPATh YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTAThl MOJIYYEHHOMN
3aBUCHUMOCTH (U3MUYECKUX BEIMYUH B BHJIE TAOIUIU TpadUKOB, JeNIaTh BEIBOJIBI

I10 pE3yJjibTaTaM HUCCICAOBAHHUA

1.12

IMPOBOAUTE KOCBCHHBIC HU3MCEPCHUA (1)I/I3I/ILICCKI/IX BCJIIMYHMH: IIJIAHUPOBATh
HU3MCPCHUA, COGI/IpaTL OKCIICPUMCHTAJIbHYIO  YCTAHOBKY W  BBIIIOJIHATDH
HU3MCPCHUA, CIICOAyA npezmoxceHHoﬁ HUHCTPYKIHH, BBIYUCIIATE 3HAYCHHUC
BCJIMYHUHBI U AHAJIMU3UPOBATH IMOJTYYCHHBIC PE3YJIbTATHI C y‘-IéTOM SaﬂaHHOﬁ

MIOTPELIHOCTH U3MEPEHUIN

1.13

co0nroaTh MpaBUJia TEXHUKH OE30MACHOCTH IpH padboTe ¢ 1abopaTopHBIM

00opyn0BaHUEM

1.14

pa3auyaTh  OCHOBHBIE TPHU3HAKM  HW3YYCHHBIX  (PU3MUECKHX  MOJIENEi:
MarepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUYCUHBI HCTOYHHK CBETA,
Jyd, TOHKas JIMH3a, TUTAHETapHas MOJENIb aToMa, HYKJIOHHAs MOJIENIb aTOMHOTO

sapa

1.15

XapaKTCPU30BaTh MPHUHIIHIIBI I[CﬁCTBPIH HU3YYCHHBIX HpI/I60p0B U TEXHUYCCKUX
YCTPOMCTB C OMOPOM HA HX OINUCAHUSA, HCMOJIb3Yys 3HAHHUS O CBOMCTBAx

¢bu3nueckux ABICHUNA U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOICTB, M3MEPUTENbHBIX NPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB IpPH
pelIeHnr Y4eOHO-TIPAaKTUYECKUX 3a/lad, ONTHYECKHUE CXEMBI ISl MOCTPOCHHUS

M300paKEHHM B TUIOCKOM 3€pKajie U COOMPAIOIICH JTNH3E

1.17

MPUBOIUTH MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MPHUMEpax) MPaKTHUYECKOIro
UCTOJIb30BaHUs (PU3MYECKUX 3HAHUN B OBCEAHEBHOM KM3HU 7151 0OecreueHHs
0€30MacHOCTH MpU OOpAlllEHUH C IpUOOpaMu U TEXHUYECKUMH YCTPONCTBaMU,
COXpAHEHHs 3[0POBbS M COOJIOACHUS HOPM HKOJOTHYECKOTO IOBEIEHHUS B

OKpY’Karolllen cpeze

1.18

OCYIIECTBIISATh TOUCK wWH(popMamuu (HU3MIECKOTO CONEpKaHUS B CETH
WuTepHeT, caMOCTOATENbHO (GOPMYIUPYsl MOUCKOBBIM 3ampoc, HaXOAUTh MYyTH

OIIpEJICJICHUs]  JIOCTOBEPHOCTU  NOJYYEHHOM MHGOpMAIMM  HAa  OCHOBE




UMCIOIINXCA 3HAHWUM U JOITIOJIHUTCIIBHBIX UCTOYHHUKOB

1.19

UCMOJIb30BaTh IPU BBHINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TNOMYJISPHYIO
JIUTEpaTypy (PU3UUECKOTO COIEPKaHMsI, CIIPABOYHBIE MAaTepHAIIbl, PECYPChI CETH
WuTepHer; BianeTe npuéMaMu KOHCIEKTHPOBAaHHUS TEKCTa, IpPeoOpazoBaHUs

nH(pOpPMaIIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.20

co3/laBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uHpOpMalMM W3 HECKOJbKMX HMCTOYHHUKOB (PU3UYECKOTO  COAEpKAHUS,
nyOJMYHO TMPEICTaBIATh pPe3yJNbTaThl MPOEKTHOW WM HCCIEI0BATEIbCKON
JIEATENILHOCTH, MPU 3TOM TPaMOTHO HCHOJIb30BATh HM3YyYEHHBIN MOHSATUHHBINA
ammapaTr HM3y4aemMoro pasjaena (U3MKH W CONMPOBOXKJIATh BBICTYIUICHHE

Ipe3eHTalMel ¢ y4éToM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB

1.21

IIPY BBITIOJTHEHUU YYE€OHBIX MPOEKTOB U MCCIIEeTOBaHUN (PU3HMUECKUX MPOLIECCOB
pacrpesieniaTe OO0SI3aHHOCTH B TpyMIE B COOTBETCTBUU C IIOCTaBJICHHBIMHU
3a/layaMy, CIECJUTH 3a BBIIIOJIHCHUEM ILIaHA JEWCTBUM U KOPPEKTUPOBATH €TO0,
aJIecKBaTHO OILIGHMBAaTh COOCTBEHHBIM BKJIAJ B JAESITEIbHOCTb TPYIIHI,
BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJECHCTBUE, MPOSABIAS T'OTOBHOCTH

pa3perats KOHQIHKTHI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP) KAHUSA

7 KJIACC

Koxa
pasaea

Kon
3JIeMeHTAa

HpOBepﬂeMbIe 3JIEMEHTDBI COACPKAHUA

®U3UKA U EE POJIb B ITIO3HAHWM OKPYXAIOIIEI'O MHUPA

1.1

@uszuka — Hayka o mnpupone. SBimeHus npupoxasl. dDusndeckue
SBJICHUS: MEXaHUYECKHE, TEIUIOBBIC, JJEKTPUYECKHE, MAarHUTHBIE,

CBCTOBBIC, 3BYKOBLIC

1.2

®dusnueckue BeIMUYUHBL. V3MepeHne (PU3MUECKUX  BEJIUYMH.
®dusnueckue npuodopsl. [lorpenrHocts n3mMepenuit. MexayHapoaHas

CHUCTCMa CAMHUIL

1.3

ECTCCTBCHHOHay‘lHEJﬁ MCTOJ INIO3HaHHA: Ha6J'IIOI[eHI/Ie, IIOCTaHOBKa
HAay4YHOro BOIIpOCa, BBIJABHKCHHUEC THUIIOTC3, OKCICPUMCHT II0

IMPOBCPKE I'nIIOTE3, 0OBSICHEHHE Ha6J'II-OI[aeMOl"O SIBJICHUA

1.4

Onucanne pU3NIECKUX SBICHUHN C TOMOIIBIO MOJENEH

1.5

[TpakTudeckue paboOThI:

HiHPar###l13Mepenue pacCTOSHUM.

#i##Par###3meperne o0bEMa KUIKOCTH B TBEPIOTO Tea.
HHHPar###Onpeenenre pa3MepoB MaJbIX TEJ.
H#HH##Par##HtI3MepeHre TeMreparypbl MpU MOMOIIHA >KUAKOCTHOTO

TCPMOMCTpPA U AaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

HH#HPar###CTpoeHNEe BElIeCTBA: aTOMbBI U MOJIEKYJIbI, UX Pa3MeEpBI.

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

2.2

HH##Par##Ht ]| BrokeHue yactuil BemlecTBa. CBsI3b CKOPOCTH JIBUKEHUS

YacTHIl ¢ TeMIeparypoil. bpoyHoBckoe askenue, nuddysus

23

B3aHMOﬂ€ﬁCTBHC HJaCTHUL BEIICCTBA: NPUTAKCHUC U OTTAJIKUBAHUC

24

#HHHParf## ArperaTHple COCTOSIHHUS BEIIECTBA: CTPOEHUE TIa30B,
KUIAKOCTEH H TBEPABIX (KPUCTALIMYECKHX) Tel. B3anmMocBs3b
MCKOAY CBOMCTBAMH BCIICCTB B PA3HBLIX arp€raTHbIX COCTOSHUAX U

HNX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM




2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[TpakTrueckue pabOTHI:

##Par###Ouenka JOuaMeTrpa aroMa  METOJIOM  psAloB (¢
26 UCIob30BaHueM (pororpaduwii).

#HH#HPar###OnbITH 10 HAOIIOACHUIO TETIJIOBOTO PaCIIUPEHUs ra30B.
HHHPar###ONBITH 10 OOHAPYKEHUIO JEHCTBUS CUIJI MOJIEKYJISIPHOTO

MPUTAKCHUSA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBWKEHHE. PaBHOMEpHOE UM  HEPaBHOMEPHOE

3.1
JBUKCHUE
32 #Hi#HPar###Cropoctb. CpenHssi CKOPOCTh IpPU  HEPAaBHOMEPHOM
' JIBIKEHUU. Pacy€T myTu U BpeMEHU IBUKEHUS
SBnenne wuHepuuu. 3aKoH uWHepuuu. B3aumonelcTBue Ten Kak
33 IIPUYMHA W3MEHEHUs CKOPOCTH JBMKeHHus Tes. Macca kak mepa
MHEPTHOCTH Teja
34 ###Par### InorHocTh BemecTBa. CBsI3b INIOTHOCTH C KOJHYECTBOM
' MOJIEKYJ B €JUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJEHCTBUSA TeEIl
16 Cuna ynpyroct u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
' JUHaMOMeTpa
37 HiHPar###SIBnenne taroreHus u cwia Tsbkectd. Cuia TSXKecTH Ha
' Ipyrux ruiaserax. Bec tena. HeBecomocTh
13 Cuna Ttpenusa. TpeHHe CKOJNBXKEHHS U TpEeHHE MOKos. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 Hi#HPar###CroxkeHne Cui, HalpaBiCHHBIX [0 OJHON NpsSMOM.
' PaBHOpelicTBYIOIIIAsA CUIT
3.10 [TpakTiueckue paboThI:

OmnpezneneHue CKOPOCTM PAaBHOMEPHOTO JIBWKEHUS (LIapuka B
KHUJKOCTH, MOJENH 3JIEKTPUYECKOr0 aBTOMOOWIS U Tak [aiee).
Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHs Opycka MM LIapuka
10 HaKJIOHHOH IUI0CKOCTH. OnpeielieHue MI0THOCTH TBEPIOTO Tea.
OnbIThI, JIEMOHCTPHPYIOIIE 3aBUCUMOCTh pacTsKEeHUs
(tedopmanuu) TpPYKUHBI OT MNPHIOKEHHOHM cuibl. ONbITH,

JACMOHCTPUPYIOIIHME 3aBHCHUMOCTL CHWJIBI TPCHUA CKOJBLXCHHUSA OT




BECa TCJIa U XapaKTCpa COMMPUKACAIOIINUXCSA HOBerHOCTCﬁ

du3nyecKue SBICHUS B mpupoac: NpuMEPbI ABMKECHHA C pa3JIMYHbIMA

3.11 CKOPOCTSIMU B JKMBOH U HEXKUBOW IPUPOJE, ACUCTBUE CUIIBI TPEHUS B
MIPUPOJE U TEXHUKE
3.12 TexHnyeckue ycTponcTBa: AMHAMOMETP, OIIMITHUKI
JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B
41 Jasnenune TBEpaoro Tena. CrocoObl YMEHBIIEHHSI U YBEIMUYCHHS
' JIaBJICHUS
47 JlaBnenue ra3za. 3aBHCUMOCTh JaBJICHHUS Ta3a oOT o00béMa,
' TeMIepaTypbl
43 [lepenaua naBneHMs TBEPABIMU TENaMH, KUJIKOCTAMH U Ta3aMH.
' 3axoH [lackans. [IneBMaTHuUecKne MaIIMHbI
44 3aBUCUMOCTH JAaBIICHHS )KUIKOCTH OT IIyOuHBL. ['mapocratudeckuit
' napazaokc. Coobutaromuecs cocyabl. ['napaBiarueckue MeXaHU3MbI
Atmocepa 3emsim u  atrmocdepHoe AamieHHe. [IpuUmHBI
45 CYIIECTBOBaHMS BO3AYHIHON 00010ukH 3emin. OnbiT Toppuyenu.
' 3aBUCUMOCTh aTMOC()EPHOIO JABJIEHUS OT BBICOTHI HAJ YPOBHEM
Mopsi
46 N3mepenue atmocdeprnoro aasineHus. [Ipubopsl ans u3MepeHus
' aTMOC(hepHOTO JTaBJICHUS
47 JelicTBMEe >KMAKOCTH M Tra3a Ha MOTPYKEHHOE B HHUX TeJO.
' BritankuBatommas (apxumeoBa) cuiia. 3akoH Apxumena
4.8 IInaBanue ten. Boznyxomnnasanue
4.9 [TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoAe OT o00bEMa
NOTPY>KEHHOW B KUAKOCTh 4acthu  Tena.  OmnpezneneHue
BBITAJIKUBAIOIIEH CHWJIBI, JIEMCTBYIOIIEH Ha TENO, MOrPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha TEJNO B KUAKOCTH, OT Macchl Tena. OTMBITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITQJKHMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00BbEMa MOTPYXKEHHON B
KUJKOCTh YacTH Te€Ja MW OT  IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKU U

OIpeNIeNIEHNE €€ TPY30IIOABbEMHOCTH




410 dusuueckre SBICHUA B MPUPOAE: BIHUAHHE aTMochepHOro
. JABJICHUS Ha )KHBOW OPTaHM3M, IJIaBAaHUE PhIO
TexHUYecKue YCTPOWCTBA: COOOIIAIONINECS COCYABI, YCTPOHCTBO
4.11 BOJIONIPOBO/A, THJIPAaBIMYECKUN TIpecc, MaHOMeTp, Oapomerp,
BBICOTOMEp, IOPUTHEBOM HACOC, apEOMETP
PABOTA, MOILIHOCTSD, DHEPTUA
5.1 Mexanunueckas pabota
5.2 Mexanuueckas MOITHOCTb
53 [IpocThle MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTD.
' [IpaBuno paBHOBecHs pbryara
54 [IpumeHeHue mpaBuiia paBHOBECHS pbldyara K OJI0Ky
55 «3onotoe mpaBuiio» Mexanuku. Kosdduument noneznoro aericteus
' MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHast SJHEPTUU TEJA, MOJHATOTO HAJ 3eMIIEN
5 5.7 Kunernueckas sneprus
s g [TonHas mexaHwdeckasi YHEPrus. 3aKOH W3MEHEHUS W COXpaHEHUs
' MEXaHUYECKON IHEPTruun
[TpakTudeckue paboTHI:
HiHPar###Onpenenenre padoThl CUIIBI TPEHUS PU PAaBHOMEPHOM
5.9 JBWKEHUU Tena 10 TOPU30HTAIbHOW MOBepXHOCTU. MccnenoBanue
ycnoBuid paBHOBecusi peiuara. HM3mepenue KIIJ HaknoHHOMN
IJI0CKOCTH. MI3yueHne 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU
5.10 dusnyecKkue SBJICHUS B IPUPOJIE: pblUaru B TeJie YeJ0BeKa
511 TexHuueckue yCTpPOWCTBA: pblYar, MOABMIKHBIA U HENOABUKHBIN
‘ OJI0KH, HAKJIOHHASI TUIOCKOCTh, MTPOCTHIE MEXAHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsieMble 3j1€eMEHTHI COIEPKAHUS
pasaeJia 3JIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOH  TEOpUH
CTpOEHHUsI BemiecTBa. Macca u  pa3mepbl MoJieKyd. OTIbITHI,




MOATBEPKAAOINEC OCHOBHBIC ITOJIOKCHUSA

MOHCKyanHOKHHeTquCKOﬁ TCOPUU

Mogenu  TBEPIOTo, JKUAKOTO M Ta3000pa3HOTO  COCTOSHUM

02 BenlectBa. Kpucrannnueckue u amopgHbie Tena
63 OOBsicHEeHHEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TET HAa OCHOBE
. MIOJIO’KEHUI MOJIEKYJIIPHOKUHETUUECKON TEOPUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TernmoBoe pacuiupeHne U CkaTue
66 Temnepatypa. CBsA3p TeMmmeparypsl CO CKOPOCTBIO TEIJIOBOTO
' JBUKEHUS YaCTHUIL
67 Buytpennss sHeprus. CnocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu:
' TeIUIonepeaya u copepuieHre padboThl
6.8 Buapl Tenonepenaun: TemIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHUE
6.9 KoaunuecTBo TennoTel. Y aenbHas TEIIOEMKOCTh BELLIECTBA
TemiooOMEH U TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOIO
6.10
OanaHca
611 [InaBnenue m oTBepAcBaHNE KPUCTAUNIMYECKUX BELIECTB. Y I€IbHAs
‘ TEIUIOTA IJIABICHMS
[TapooOpa3oBanne u  kouaeHcamus. Mcnapenwe. Kunenwue.
6.12 VYaenbHas Teriota mapooOpa3oBaHHs. 3aBUCHMOCTb TeMIIEpaTyphl
KUTNIEHUS OT aTMOC(HEPHOTO JAaBICHHS
6.13 BnaxhHocTs Bo3ayxa
6.14 DHeprus TOIMBA. Y ebHas TEIIOTa CTOPaHus
6.15 [Mpunnunsr  pabotsl  TemnoBbix jBurareneid KIIJ[ TemmoBoro
. nBurarens. TernoBble IBUraTeNN U 3alUTa OKPYXKaroIIeH cpeibl
6.16 3aKOH COXpaHEHUS U MPEBPALEHHS] SHEPTUU B TEIIOBBIX MPOIIECCax
6.17 [IpakTrueckue paboOTHI:

HH#HPar###OnbITh IO OOHAPYKEHUIO TEHCTBHSI CHIT MOJIEKYJIIPHOTO
HIPUTSKEHUS.

H#HPar#H###OnbITH 10 BHIPAILIMBAHNIO KPUCTAJJIOB IOBAPEHHOW COJIN
WIN caxapa.

HH#HPar###OnpIThl 0 HAOMIONEHUIO TEIUIOBOTO PACIIMPEHUs Ta30B,




YKUJKOCTEN U TBEPABIX TEIL.

#H#HtPar#H##OnpeneneHue 1aBIeHs Bo3ayXa B OaJlJIOHE MINPHUIIA.
HA#H#Parf#H##ONbITHl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb JaBJICHUS
BO3JIyXa OT €ro 00bEéMa U HarpeBaHUs WM OXJIAKICHHUS.

#H##Par### IpoBepka THUIIOTE3bl JIMHEHMHON 3aBUCUMOCTH JJIMHBI
CTONOMKA JKUIKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
#i#HPar###Habmonenne U3MeHEHUs] BHYTPEHHEH SHEprum Tena B
pe3yabpTaTe Terionepeaadyu u padoThl BHEITHUX CHJL.
###Par###ccnenoBanue SIBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUN
XOJIOAHOW U TOPAYEH BOJIBL.

#HH##Par###Onpenenenne KOJIM4ecTBa TEIUIOTHI, MOTYUYEHHOT'O BOJOK
MPH TETNIOOOMEHE ¢ HarpeThiM METAJUTMUECKUM IIUIHHIPOM.
#H#Par##H#OnpenesieHue yIeJIbHOM TEIUIOEMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue npouecca uCnapeHus.
###ParfH##OnpenencHue OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

#H##Par###Onpenenenue yaeabHOM TEIIOTH TJIaBICHUS JIbA.

dusnyeckue SBICHHUSI B npupoac: MOBEPXHOCTHOC HATAKCHHUE U

KallWJUIAPpHBIC SABJICHHUS B HOPUPOAC, KpPHUCTAJIBI B IPUPOIC,

018 uznyuenue ComHIla, 3aMep3aHue BOIOEMOB, MOPCKHUE OpHU3HI;
oOpa3oBaHHe pOChl, TyMaHa, WHesl, CHETa.
TexHuyeckue ycTpoWcTBa: KamWUISPbI, MPUMEPbl HCHOJIB30BaHUS
6.1 KPUCTAIJIOB, JKUIKOCTHBIH TEPMOMETp, MAAaTYUK TeMIepaTyphl,

TEPMOC, CUCTEMa OTOIUICHUS JIOMOB, T'MTPOMETPBI, IICHUXPOMETP,

napoBasi TypOMHa, ABUTaTelb BHYTPEHHETO CTOPaHMSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUS

7.1 Onexrpuszanus Tei. /[Ba poga dJIEKTpUUECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kynona (3aBUCHMMOCTB
7.2 CWJIBI B3aMMOJICHUCTBUS 3apSDKEHHBIX TEI OT BEJIUYMHBI 3apsioB U
PACCTOSIHUS MEXTy TEJIaMH)
Onekrpuueckoe mnone. Hanpssk€HHOCTb  AJIEKTPUYECKOTO  IMOJIS.
7.3 [IpuHUMI cyneprno3uuuu MEKTPUYECKUX MoJeH (Ha KayeCTBEHHOM
YPOBHE)
7.4 Hocurenu snekTpudeckux 3apsioB. DIEMEHTAPHBIA 2JIEKTPUUECKUAN




3apsia. Ctpoenue aroMa. [IpOBOJTHUKY U TUATEKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
76 ONEeKTpUUECKUH TOK. YCJIOBHSI CYyIIECTBOBAHUS JIIEKTPUYECKOIO
' TOKa. ICTOYHUKHN TTOCTOSTHHOTO TOKa
-7 JleficTBUsL ~ DJIEKTpUYECKOrO0  TOKa  (TEIUIOBOE,  XMMHYECKOE,
' MAarHUTHOE). DIEKTPHUUECKUN TOK B JKUJKOCTSIX U Ta3ax
7.8 Onexkrpuueckas 1nenb. Cuia Toka. DJIEKTPUUYECKOe HapsSyKEHUE
7.9 ConpoTtuBieHue NPOBOJHUKA. Y AEIBHOE COIPOTUBJIEHNE BEIIECTBA
7.10 3akoH Oma aJid yyacTka Henu
7.11 ITocnenoBarenbHOE U APAIIEIBHOE COEAMHEHUE IIPOBOJHUKOB
7.12 PaboTa 1 MOIIIHOCTH JIeKTpUUecKoro Toka. 3akoH [[xoymns — Jlenna
13 DNeKTpUYecKue HEenu U MOTPEOUTENIN AJIEKTPUYECKOW SHEPruu B
. obITy. KopoTkoe 3ambikaHue
7.14 [ToctosiHHBIE MAarHUTHI. B3anMo1eliCTBHE MOCTOSHHBIX MATHUTOB
MarautHoe 1osie. MarautHoe 1mosie 3eMJIM U €ro 3HaueHHue It
7.15
JKA3HU Ha 3emJie
716 Oneir  Opcrena. MarHuTHoe 1OJ€  3JIEKTPUUYECKOTO  TOKA.
' [IpuMeHeHne >EeKTPOMArHuTOB B TEXHUKE
JleficTBHe  MAarHMTHOTO IMOJISI HA TNPOBOAHUK C  TOKOM.
7.17 DIIEeKTPOABUTATEND MOCTOSIHHOTO TOKA. Hcnonb3oBanue
AJIEKTPOJIBUTATENECH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCTIOPTE
718 Onpbitet  @apazes.  SIBneHHe  AICKTPOMATHUTHOW — WMHIYKIIUU.
' [IpaBuio Jlena
719 Dnekrporerepatop. CrnocoObl MONyYeHUs INEKTPUUECKON IHEPTHUU.
‘ DNEKTPOCTAHIINK Ha BO30OHOBIISICMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTuueckue padbOTHI:

OnpITel IO HAOMIONCHUIO DJICKTPU3AIMU TEJI WHIAYKIMEH W TIpH
CONPUKOCHOBEHUH.

HccnenoBanue OeWCTBUSA 3JIEKTPUYECKOTO MOJISI HA MPOBOAHUKHU U
TUDJICKTPHUKH.

COopka M mpoBepka pabOThl AJIEKTPHUYECKOW ILIEMU TMOCTOSHHOTO




TOKA.

W3mepeHnue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaPsHKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOp,
OT COIIPOTHUBJICHHMSI PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

OnbIThl,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JIEKTPUYECKOTO
COIPOTHUBIIEHUS NTPOBOJHUKA OT €T0 JJIMHBI, IUIOIAN IIOTIEPEYHOTO
CEYECHMS U MaTepHaIa.

[IpoBepka npaBuia CI0KEHUS HAIPSHKEHUH ITPU MTOCIIEI0BATEIbHOM
COEIMHEHUM JBYX pe3uctopoB. IIpoBepka mpaBuia Juisi CUiibl TOKa
NP MapajIeIbHOM COEIMHEHHH pe3ucTopoB. OnpeneneHne padoThl
IEKTPUYECKOr0 TOKa, WAYLIEro uepe3 pesuctop. OnpeneneHue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMOM HAa PE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILIETO Yepe3 JIAMIIOUKY,
or HanpspkeHuss Ha Hel. Omnpenenenune KIIJ[ nHarpeBatens.
HccnenoBanue  MarHUTHOTO — B3aUMOJEWUCTBUS  ITOCTOSIHHBIX
MarHuToB. M3yuyeHne MarHuTHOIO MOJIsl MOCTOSIHHBIX MarHUTOB IIPU
ux oObeaMHEeHWHW U pazaeneHun. VccrmegoBanue —nmencTBUSA
JEKTPUYECKOTO TOKA HA  MAarHUTHYI  CTpenky. OmnbIThl,
JEMOHCTPHUPYIOILIME 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATyLIKHU C
TOKOM M MarHWTa OT CHJIbl TOKAa W HANPABIICHUS TOKA B KaTyLIKE.
N3yueHue neicTBUS MarHUTHOTO IOJISI HA MNPOBOAHUK C TOKOM.
KoncrpyupoBanne u u3yyeHue pabOTBl  BJIEKTPOABHUraTEIs.
Mamepenune KIIJ[ snekTpoaBuratesibHOW yCTaHOBKH. ONBITHI 10
HCCJIEI0BAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON WHIYKIWHN:
HCCJIEIOBAHNE M3MEHEHUN 3HAYEHUS u HaIpaBJICHUs

WHIYKIIMOHHOTO TOKa

dum3nyeckue SIBICHUS B npupoac: OJBJIICKTPUYCCKHUE ABJICHUA B

aTMocepe, >IEeKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE IOJIE

7.21
3emiH, Apeild MoIOCOB, PONb MArHUTHOIO MOJS Ui JKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE

7.22 TexHu4ecKue yCTpPONCTBA: AJIEKTPOCKOI, aAMIEPMETP, BOJBTMETP,

peocTar, CUETYHUK IEKTPUUECKON SHEPTUHU, DJIEKTPOOCBETUTENIbHbIC




npuOOphl,  HArpeBaTeNIbHBIE  AJICKTPONPUOOpPHl  (TIPUMEPHI),
IEKTPHUECKHUE NPeOXPAHUTEIIH, AJIEKTPOMATHUT,

QJICKTPOABUTATCIIb IIOCTOSAHHOI'O TOKA, TCHEPATOP NOCTOAHHOI'O TOKA

9 KUIACC
Kon
Kon snemenra [IpoBepsieMbie AIEMEHTHI COACPKAHUS
pazznena
8 MEXAHUWYECKMUE ABJIEHUA
8.1 Mexannueckoe nBrxeHue. MartepuanbHas Touka. CucreMa oTcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHMUSI
8.3 PaBHOMEpHOE NPSAMONMHENHOE TBUKEHHUE
4 ###Par###HepaBHOMepHOE TIpsiMONIMHEHOE ABMKeHHE. Cpenusis u
5 MT'HOBEHHAsl CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBHKEHUU
8.5 Yckopenue. PaBHOYyCKOpEHHOE ITPSAMOJIMHENHOE IBUKEHUE
8.6 #H#HPar###CBobogHoe magenue. OnbiThl [anunes
##H#Parf##PaBHOMEpHOE IBM)KEHHME 10 OKpyXHOCTH. Ilepuon u
8.7 yactota  oOpameHus. JluHeilHas ¥ yrjoBas  CKOpPOCTH.
LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 Ilepsbiit 3akoH HproToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 HAH#ParfH##] [puHIMI cyneprno3niuy Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
. #H##Par###Cuna TpeHus: cuiia TPEHUsI CKOJIBKCHHS, CUjia TPEHHS
513 TIOKOSI, IPYTHE BUIbI TPEHHUSI
14 #HHHPar###Cuna  TSHKECTH M 3aKOH BCEMUPHOIO  TATOTEHUS.
5 YckopeHue cBOOOHOTO TaIeHUs
. IBuxenne maHer Bokpyr Connua. Ilepag kocmuueckas
515 ckopocTh. HeBecoMocTh u meperpy3ku
8.16 PaBHOBeCcHe MaTepraIbHON TOYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 #i##Parf##PaBHoBecne TBEPAOro Tena C 3aKPEIJIEHHOH OCBIO

BpaieHusi. MoMeHT cuibl. LleHTp TskecTn




8.18

Nmnynse Tena. M3menenune nmmnynbca. UIMmynibe criibl

8.19

3aKOH COXpaHEeHUs UMITyJIbca

8.20

#H#HHPar###PeakTUBHOE IBUKECHUE

8.21

MexaHuueckas pa60Ta 1 MOIIHOCTB

8.22

Pabota cun TskecTH, ynpyrocty, TpeHusi. CBsi3b SHEPTUU U paboThI

8.23

IloTenunanbHast OHEpIrusa TECJIa, MOAHATOrO0 HAJ IMOBCPXHOCTBIO

Semin

8.24

[ToTenumanbHas YHEPTUs CKATON NPYKUHBI

8.25

#HH#Par##H#Kunernueckas sHeprud. TeopeMa 0 KHHETUYECKON SHEPTUHU

8.26

H#H##Par###3aKoH COXpaHEHHS] MEXaHUUYECKON YHEPTUHI

8.27

[IpakTuueckue pabOTHI:

OrmpenenieHne CpelHEW CKOPOCTH CKOJIBKEHHS Opycka Wiu
JNBUKEHMSI IIapuKa 110 HAKIOHHOM Iiockoctu. OnpeneneHue
YCKOpPEHUS Tela MPU PAaBHOYCKOPEHHOM JIB)KEHUH IO HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanme  3aBUCUMOCTH  MYTH  OT  BpPEMEHH  TpHU
PaBHOYCKOPEHHOM JBMKEHUH 03 Ha4aJlbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €CU MpU PABHOYCKOPEHHOM IBMKEHHU O€3
HA4aJIbHOM CKOPOCTH ITyTH OTHOCSITCSI KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHU OJMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBXXEHHS OT CHJIBI
HOpMasIbHOTO JNaBieHusi. OmnpexpeneHue KodPPUIMEHTA TPEHHUS
ckonbxkeHusi. OnpeneneHue >XECTKOCTH TNpykuHbL. OmnpeneneHue
paboThl CHJIBI TPEHUS TNPH PABHOMEPHOM JBIDKCHHM Tela II0
TOPU3OHTAILHON TOBEepXHOCTH. OmpeneneHue pabdOThl  CHIIBI
YIOPYTOCTH NPU MOABbEME I'py3a C UCIOIb30BAHUEM HENOABH)KHOTO

U TIOJIBMYKHOTO OJIOKOB

8.28

dusnueckue SABICHUS B opupoac: MPUIWBBI U OTJIIMBBI, ABUXKCHUC
mwradeT CollHeYHOMI CUCTCMBbI, PCAKTUBHOC JIBHUKCHHC IKUBBIX

OpraHu3MOB

8.29

Texandeckue YCTpOfICTBaI CIIMAOMETP, MJaTUYUKH TII0JIOKCHHA,

PaCCTOSAHHUA U YCKOPCHUS, PaKCThI

MEXAHUWYEC

KHME KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe JABHIKCHUC. OcHoBHBIC XapaKTCPUCTUKHU




Kosie0aHui: Iepro, 4acToTa, aMIUIUTYy1a

9.2

MaremaTiueckuidi W TNPYXUHHBIA MasTHUKU. [IpeBpaiienue

OHCPIUU IIpU KoJIe0ATEILHOM JABHOXXCHUN

9.3

3aryxatomme konedanus. Beinyxkaennsie konedbanus. Pesonanc

94

Mexanuueckue BOJIHBI. CBoliCTBA  MEXaHUYECKHUX  BOJIH.
[IponosibHBIE M TIONIEPEYHBbIE BOJHBI. J[JTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MeXaHMYeCcKHME BOJIHBI B TBEPAOM  TElE,

CECMUYECKHE BOJTHBI

9.5

3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

HNudpa3Byk U yiabTpa3Byk

9.7

[IpakTuueckue pabOTHI:

Ormpezenienne 4acTOThl U TEpHOJA KOJIEOaHMM MaTeMaTH4eCKOro
MasiTHUKA.

Omnpenenenre 4YacTOThl M TEpUOAA KONEOAHWH TMPYKUHHOTO
MasiTHHKA

HccnenoBanue 3aBUCUMOCTH Tepro/ia KoJeOaHU MOABEIIEHHOTO K
HUTHU TPy3a OT JUIMHBI HUTHU. VccnenoBanne 3aBUCMMOCTH Mepuoja
KojeOaHui MpYKUHHOTO MasTHHKAa OT Macchl Tpysa. IIpoBepka
HE3aBHCHMOCTH Tepro/ia KojaebaHuil rpy3a, OJBEIICHHOTO K HUTH,
OT MacChl Tpy3a M XECTKOCTU MPYXKHUHBL. M3MepeHue yCKOpeHHs

CcBOOOIHOTO ITaJCHUS

9.8

du3znueckue sBJICHUS B apupoac: BOCHPUATUC 3BYKOB JKUBOTHBIMU,

3EeMJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO

9.9

TexHuyeckue ycTpoicTBa: 3X0JIOT, UCIIOIB30BAHHUE YJIbTPa3ByKa B

OBITY M TEXHUKE

10

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEKTPOMarHuTHOE MOoJj€. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBa

101 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 371eKTPOMAarHUTHBIX BOJIH

103 DJneKTpoMarHuTHasi npupoja cBera. CKopocTh cBeTa. BomHOBBIE
' CBOICTBA CBETA

10.4 [IpakTuyeckue paboOTHI:

I/ISYIICHI/IC CBOMCTB 3I]I CKTPOMAariuTHBIX BOJIH C IIOMOIIBIO

MOOMIIBHOTO Tesie(oHa




10.5

®dusnueckre SBICHUS B TPUPOJE: OHOJIOTMYECKOE JICHCTBUE

BUIHUMOTIO, yJIBTpa(I)I/IOJ'ICTOBOFO U PCHTICHOBCKOI'O I/I3queHI/II>'I

10.6

Texnuueckue YCTpOfICTBaZ HCIIOJIb30BAHUC OJJICKTPOMATrHUTHBIX

BOJIH JIJISI COTOBOI CBSI3U

11

CBETOBBIE A1

BJIEHUA

11.1

JlydeBas monenb cBeta. ICTOUHUKYM cBeTa

11.2

[IpsimonuHeitHOE pacpocTpaHeHHe CBeTa

11.3

OTpa)I(eHI/IC cBeTa. I1mockoe 3C€pPKaJo. 3aKoH OTpaXCHUA CBCTA

11.4

HpeHOMHCHI/Ie cBeTa. 3aKoH MMpEJIOMJICHUA  CBCTA. IlonHoe

BHYTpPEHHEE OTpakeHUE CBETa

11.5

JIunza. Xop jtyuel B IMH3E

11.6

OnTuyeckas cuctema QoroarnmapaTra, MUKPOCKOTIA B TeJIECKOIIa

11.7

I'na3 kak ontuyeckas cucreMa. bin3opyKocTh U JallbHO30PKOCTh

11.8

Paznoxxenune 6enoro ceera B cektp. OnbiTel HeroToHA. CrioskeHue

CIICKTPAJIbHBIX IBETOB. I[chepcnﬂ CB€Ta

11.9

[IpakTuyeckue paboOTHI:

#HH##Par###lccnenoBanue 3aBUCUMOCTHU YTJjla OTPaKEHUs CBETOBOTO
Jy4a OT yTJia MajeHusl.

#H##Par###13yueHne xXapakTEpUCTHUK H300pakKeHUS TpeaMeTa B
IJIOCKOM 3€pKaje.

###Par#H##llccnenoBanue  3aBUCMMOCTH  yIyla  HPEJIOMIIEHUS
CBETOBOTI'O JIy4a OT YIJIa MaJeHHs Ha TPAHUIIE «BO3YX — CTEKIION.
#iHPartH# lonyyenne M300pakeHUN C TMOMOIIBI0 COOMparoIIen
JIMH3BL.

##Par#H##Onpenenenne (HOKyCHOTO pPACCTOSHUS U ONTHYECKOM
CHUJIBI COOMPAIOIICH JTNH3HI.

###Par###OMNBITHI 110 Pa37I0KEHUIO 0€JI0TO CBETa B CIIEKTD.
H##H#Parf##ONBITHl 110 BOCHPUATUIO 1IBETa IPEAMETOB IPH MX

HaOJII0JICHUH Yepe3 [IBETOBBIC (PHIIBTPHI

11.10

®dusunyeckue sSBJICHUS B mpupoe: 3atMenust Connua u JIyHel, 1iseta
TEJ, ONTUYECKUE sABICHHUA B aTMocdepe (uBeT Heba, pedpakuus,

paayra, MUpax)

11.11

TexHudeckue yCTpPOWCTBA: OYKH, IMEPUCKOI, QoToarmapar,

OIITHYCCKHUEC CBETOBOIbI




12

KBAHTOBBIE ABJIEHUA

12.1

OmneiTel Pezepdopaa u mmanerapHas Mojens aroma. Mojens aroma

bopa
192 Hcnyckanue u norjomnieHue cBera aromoM. KBanTel. JIuHelyartbie
' CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- U raMMa-u3TydeHUs
124 Crpoenue aromHoro snapa. HykimoHHass MoJenb aTOMHOrO fjpa.
' N3oTomnsI
125 PanuoaxkTtuBHble mnpeBpamieHus. [lepuon moisypacnaga aTOMHBIX
' anep
126 SAnepHble peakuyu. 3aKOHBI COXPAHEHMS 3apsI0BOIO U MacCOBOTO
' qucel
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
123 Peakuuu cuntesa u nenenus anaep. Mcrtounuku sneprun ConHua u
' 3BE3]T
129 Slnepnas sHepretuka. JlelicTBHE PagMOAKTUBHBIX M3JyYEHUN Ha
' YKUBBIE OpraHU3MBI
[IpakTuueckue padbOThI:
Habumroienne CriiomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITy4EHUS.
12.10 HccnenoBanne TpPEeKOB: MW3MEPEHHE OSHEPrUM  YAaCTULBI  I10
TOpMO3HOMY Ty TH (110 hoTOorpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnuecKkue SBICHUSA B MPUPOJE: €CTECTBEHHBIM PaJMOaKTUBHBIN
11 (oH, KOCMUYECKHE JTyYd, PaJUOAKTUBHOE U3IyYE€HUE MPUPOIHBIX
' MUHEpAJIOB, ACHCTBUE PAAMOAKTUBHBIX H3IyYEHHH Ha OpPraHU3M
YeJoBeKa
112 TexHuyeckue  ycTpoWCTBa:  CIEKTPOCKOI,  HHIAMBUAYAIbHbBIN

A03UMCETP, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOH OBPA30BATEJBHOMN MPOI'PAMMBI OCHOBHOI'O
OBHIETI'O OBPA3OBAHUA

Kona
NMPoBEPSIEMOro
TpeOoBaHMs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
O0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu (GU3MKKA B HAYYHOM KapTHHE MHUPA; CPOPMHUPOBAHHOCTH 0A30BBIX
MPEJICTAaBICHU O 3aKOHOMEPHOM CBSI3U M IO3HABAEMOCTH SIBICHHUU MPHUPOJBI, O
ponu 3KcrmepuMeHTa B (pu3mKe, 0 cucTeMooOpasyromiei ponu GU3UKH B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHHUKH M TEXHOJIOTUH, 00 SBOMIOUUHU (PU3UUECKUX 3HAHUHU H
WX POJIM B IIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTHHE MHUpPA, O BKJIaJ€ POCCUNUCKUX U
3apyOeXHBIX YUYCHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB

OKpY>KaloIllero Mupa, pa3BUTHE TEXHUKW U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO W TIOJIE), O JBWIKEHHWH KaK CHocode
CYIIIECTBOBAHHS MaTepUU, 00 aTOMHO-MOJIEKYJIIPHOU T€OPUH CTPOCHHUS BEIIECTBA, O
(UBUYECKON  CYIIHOCTH  SIBICHMM  TPUPOALI  (MEXaHUYECKUX,  TEIJIOBBIX,
AJIEKTPOMArHUTHBIX U KBAaHTOBBIX), YMECHUE pa3jinyaTh SBJICHHUS MO OIMUCAHUIO HUX
XapaKTCPHBIX CBOHMCTB HW Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIIHUX JaHHOC
¢du3nveckoe SBICHUE; YMEHUE PACIO3HABATH MPOSBICHUE U3YUCHHBIX (PH3UUECKUX

SBJICHUH B OKPY>KaIOILIEM MUPE, BBIIEIASA UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKHN)

Brnagenne ocHOBaMU MOHSTUIHOTO anmapata U CHMBOJIUYECKOTO SI3bIKA (PU3UKH U
UCIIOJIb30BaHUWE MX JJIs pelIeHHus Y4eOHBIX 3a/lad; yMEHHE XapaKTepu30BaTh
CBOICTBa TeN, (U3MUYECKUE SBICHUS W MPOLIECCHI, UCIIONb3YS (PyHIAMEHTAIbHBIE H

OMITUPUYICCKHUEC 3aKOHBI

VYMeHne OomnuchIBaTh HN3YUYCHHBIC CBOMCTBA TEII U (bl/ISI/I‘IeCKI/Ie ABJICHUA, HUCIIOJIB3YyA

CI)PBPI‘IGCKI/IC BCIIMYHHBI

Brnagenune ocHOBaMH METOJOB HAYYHOTO TO3HAHHS C y4ETOM COONIOACHUS MPABUI
0e3omacHOro Tpyaa: HabMoeHne PU3NYECKUX SBIICHUMN:

YMEHHE CaMOCTOSITEIIbHO COOMpPATh DKCIEPUMEHTAIBHYI YCTAHOBKY M3 JIaHHOTO
Habopa 000pyIOBaHUS TIO WHCTPYKIIMH, OMHUCHIBATH XOJ OIbBITAa U 3aMUCHIBATH €0
pe3yabTaThl, GOPMYITHPOBATH BHIBOIHI;

MNPOBCACHUC TIPSAMBIX W KOCBCHHBIX H3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCJIMYMH: YMCHHUC
IJIaHUPOBATh HN3MCPCHUA, CaMOCTOATECIIBHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO

YCTAHOBKY IIO HWHCTPYKIOHH, BBIYHUCIATH 3HAYCHHUC BCIWYMHBI W aAHAJIMU3UPOBATH




IIOJIy4€HHBbIE DPE3yJbTaTbl C Y4YETOM 3aJaHHOM IOIPEHIHOCTH  Pe3yJbTaTOB
U3MEPEHU;

MIPOBEJCHUE HECIOXKHBIX OJKCIEPUMEHTAIBHBIX HCCIECJOBAaHUN; CaMOCTOATEIBHO
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY UM IPOBOJUTH HCCIEIOBaHUE 10
MHCTPYKIINH, TIPEICTABIIATE MOTYYEHHBIE 3aBUCIMOCTH (PU3NYECKUX BETUYMH B BHJIE
TaOJIUI ¥ TpaQUKOB, YUYHUTHIBATh MOTPELIHOCTH, JEJIaTh BBIBOABI MO pe3yJibTaTaM

HUCCICIOBAaHUA

[ToHnMaHue XapakTepHBIX CBOMCTB (HM3MYECKHX MOeNeil (MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPIOE TENO, MOAEIM CTPOEHHUS ra30B, JKUAKOCTEH M TBEPIBIX Tell,
IUIaHeTapHas MOJeNIb AaToOMa, HYKJIOHHAs MOJellb aTOMHOIO Spa) U yMEHHue

MPUMEHSTDH UX JUISl O0BSICHEHUS (PU3HUECKUX MPOIIECCOB

VYMmenne 0oOBICHITH CbI/ISI/I'-IeCKI/Ie mponeccoel H CBOMCTBA TCJI, B TOM 4YHUCJIICE U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCpa, B YACTHOCTH,
BBIABJIATH IMPUYUMHHO-CIICACTBCHHBIC CBA3W W CTPOUTH 00BsACHEHHUE C OHOpOﬁ Ha
HN3YyUYCHHBIC CBOMCTBaA (1)I/ISI/I‘IGCKI/IX HBJ'IeHHfI, (1)I/I3I/IIICCKI/IC 3aKOHBbI, 3dKOHOMCPHOCTHU

U MOJIEIIA

YMeHue peniats pacuéTHble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHHUH ), UCTIONB3YS 3aKOHBI U
bopMmybl, cBs3bIBarOLIMe (DU3MYECKHE BEIMYMHBI, B YACTHOCTH, 3aIHCHIBAThH
KpaTKOC YCJOBHUC 3a/avd, BbIABJIATL HCAOCTAOIIHUC JTaHHBIC, BLI6I/IpaTL 3aKOHbI U
dbopmymbl, HEOOXOMUMBIE ISl €€ pEIIeHHs, WCIOJIb30BaTh CIPABOYHBIC [aHHEBIE,
IIPOBOAMTH pacuy€Tbl M OLEHUBAaTh PEATUCTHUYHOCTH IIOJIy4YEHHOTO 3HAYCHUS
($U3NUeCKOil BETMUNHBI; YMEHUE ONPEACIATh Pa3MEPHOCTh (PU3UIECKON BEITHMUUHBI,

MOJTyYE€HHOM MPU pelIeHUH 3a/1a4u

YMeHue XapakTepu30BaTh MPUHIMIMbBI ACHCTBHUS TEXHHYECKHX YCTPOMCTB, B TOM
yucyie ObITOBBIX MPUOOPOB, U MPOMBIIIUICHHBIX TEXHOJIOTHYECKUX MPOIECCOB O UX
OIHCAHUIO, UCIIOJB3YS 3HAHUS O CBOMCTBAX (PM3UYECKUX SIBICHUU U HEOOXOIUMBIE

(bHSPI‘-IGCKI/Ie 3aKOHOMCPHOCTH

10

YMeHHe UcIonab30BaTh 3HAHUS O (1)I/I3I/I‘-ICCKI/IX ABJICHUAX B HOBCGI[HGBHOﬁ KU3HU TJIA
oOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHHH C OBITOBBIMH TpuOOpamMu |
TeXHUYECKUMU YCTPONCTBAMH, COXpPAaHEHUS 3JIOpPOBbS U COONIOJEHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKpY)KAMOIIEH cpeje; TMOHUMaHue HEOOXOIMMOCTH
NPUMEHEHHS  JIOCTIDKCHMH  (M3UKH W TEXHOJOTMH Ul  PalMOHAJIBHOTO

IIPUPOIONIOIB30BaHUS

11

OnbIT moucka, npeoOpa3oBaHMsl M IPEACTABICHUS HHPOpPMALUH (PU3NYECKOTO

COACPIKAHUA C MCITIOJIb30BAHUCM I/IH(bOpMaHI/IOHHO—KOMMYHI/IKaTI/IBHBIX TeXHOHOFHﬁ;




yYMEHHE OIICHUBATh JOCTOBEPHOCTh IIOJY4YEHHOH HWH(OpManmuu Ha OCHOBE
UMEIOIIUXCSA 3HAHUHM M JOMOJHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIOJIb30BATH MPHU
BBITIOJIHEHUH Y4YEOHBIX 3a/JlaHUil HAYYHO-TIONYJLIPHYIO JIHTEPaTypy (U3NIECKOTO
COZIep)KaHMs, CHpPABOYHBIE MaTepUalbl, pecypchl ceTd VIHTepHeT; BlaneHHE
0a30BBIMU HaBBIKAMHU MTPe0Opa30BaHusi HHPOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B
APYTYIO; YMEHHE CO37[aBaTh COOCTBEHHBIC IMHCHMEHHBIC M YCTHBIC COOONICHMS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA OI'3 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHad Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD
' JABUKECHUS
PaBHOoMepHOe U HepaBHOMepHOe nBwxeHHe. CpenHsas ckopocTs. dopmyna s
1.2 BBIUHCIICHUS CPEAHEH CKOpPOCTH: V = S/t
PaBHOMEpHOE NPSAMONIMHENHOE IBUKEHUE. 3aBUCHUMOCTbh KOOPIMHATHI T€ja OT BPEMEHH B
CJIy4yae paBHOMEPHOTO MPAMOJUHEHHOTO JBHKCHUS:
1.3 () =x, +ut
I'paduku 3aBUCMMOCTH OT BpEeMEHH ISl POEKLUU CKOPOCTH, MPOEKIMH MepeMeILeHus,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSMOJIMHENHOM JIBUKEHUU
3aBUCUMOCTb KOOpDAMHATHI Teja OT BPEMEHM B Cllyda€ pPAaBHOYCKOPEHHOIO
prIMOJ'II/IHCI\/JIHOFO JABUXXCHUA:
1
St) = Vo, * 1+ @+
2
q)OpMy.IH)I AJI1 OPOCKIOUH TMEPEMCIICHUSA, MPOCKIUKU CKOPOCTU W MPOCKIHUU YCKOPCHUA
IIPU PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:
1.4 s.()=v,, - t+a,- L,
2
U.\'('f) =Upx T4y L,
a,(f) =canst,
U:_.l.: - U-__.l.: =2a,s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU i MPOEKLIHUU YCKOPEHHS, MPOEKIMH CKOPOCTH,
MPOCKLMU TEepPEMEIIEHUs, KOOPAUHATHl MPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM
JABMKCHUN
CBobonnoe magenne. @opMyIibl, OMMCHIBAIOIINE CBOOOJHOE TIa/ICHHUE TEa 10 BEPTUKAIN
s (IBW>KeHUE Tenla BHU3 WM BBEPX OTHOCUTENIBHO TMOBEpXHOCTH 3emiH). ['paduku
. 3aBUCUMOCTH OT BPEMCHU JIS1 IPOCKINH YCKOPCHHA, MPOCKIUHU CKOPOCTH U KOOPAUHATHI
IIpY CBOOOTHOM MAJ€HUH Tea M0 BEPTUKAIN
1.6 CKOpOCTh PABHOMEPHOI'O IBUKEHHUS T€Ja IO OKPYKHOCTU. HarpaBineHue CKOpocTH.




®opmyia 1715 BEIYUCICHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTHU U MEpUO]T 0OpallieHus:

2mR

u=T

LenTtpoctpeMurenbHoe yckopeHue. HampapiieHue HEeHTPOCTPEMHUTENBHOTO YCKOPEHHUS.

cDOpMy.]'IEl JJI1 BBIYUCIICHUA YCKOPCHUA:

P=7
1.7 V
1.8 Cuna — BektopHas gusnueckas BenuurnHa. ClokeHue Cuil
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
1.10 F-m-d
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHUJIbIL, JEHCTBYIONIEH Ha TEJIO0
B3anmopencreue Ten. Tperuit 3akon HeroTona:
111 =4
Tpenue nokost u TpeHue cKoyibkeHusi. GopMyiia sl BBIYUCIECHUS MOJYJISl CHIIbI TPEHUS
CKOJIbJKEHUS:
F_=p-N
1.12 p =t
1.13 Hedopmanus tena. Yopyrue u Heynpyrue aeopmanuu. 3aKoH YNpyrou aegopmaruu

(3akoH ['yka):




F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

my -m,
F = G . "—_‘—
RZ
Cuna TsixecTu. Y CKOpeHHe CBOOOHOTO TTaICHHUS.
dopmyia 715 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3M noBepxHocTH 3emnn: F = mg.
JBuxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocTs u

Meperpy3Ku

1.15

Nmmynbe Tenma — BekTopHas (u3nvecKas BeJInIrHa.
p=mo

Nmnynec cuctemel ten. M3menenue nmnyinbca. UMmyasc cuisl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JUISI 3aMKHYTOH CHCTEMBI TEJ:
D=0, +im, U, =const

PeakTtuBHOC ABHXKEHHE

1.17

Mexanunueckasi pabota. @opmyna A BBIYUCICHUS PaOOThI CUIIBI:

A=Fscosct

Mexanudueckas MOIIHOCTE:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUs. CDopMyJIa JUIA BBIYUCJIICHUA KHHETUYECKOM

SHEPIHU:

2

mu
B=g

Teopema o kuHeTHYeCKOM YHEPTrUn. PopMyIia I BBIYMCIICHHS IOTEHIIMAIIBHON YHEPTUU

TCJa, IIOAHATOIO

Hag 3eMIIEii:

E _ =meh
P o




1.19

Mexanudeckasi SHEPTHs:
E=E;+E :

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. @opmyiia s 3aKOHA COXPaHEHUs
MEXaHUYECKOHN DHEPTUU B OTCYTCTBHUE CHJI TpeHUs: £ = const.

IIpeBpanieHne MEXaHUYECKOW SHEPTUU IIPU HAJTUYUU CUJIBI TPEHHUS.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxHBIN 1 HeTTOABKHBIN O510KK. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesaas
Aaarpmenmz

1.21

JlaBiieHne TBEPAOTO TENa.
®opMyna 17151 BBIYUCIICHUS 1aBJIEHUsI TBEPIOTO Tena:

=
P= g

Jasnenue raza. ATMochepHoe JaBlieHHeE.

FI/I}IpOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPH KUAKOCTH.

qbopMyna JJI1 BBIYUCJIICHUA JABJICHUS BHYTPH ) KUIAKOCTH:

p=pgh+p,.

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. @opmyia A ONpeesIeHUs BHITAIKUBAIOIIEH CUJIBI, AEHCTBYIOLIEN Ha

TEJ10, HOFPY)KéHHOG B XXUAKOCTH UJIA I'a3:
F_II._I;:L. = ng

Vcaosue nnaBanus tena. [lnaBanue CYJI0B 1 BO3AYyXOILIaBaHUEC

1.24

Mexanndeckue kosieOaHus. AMIUIMTYJA, MEPUOJ M dYacToTra Kosebanmii. dopmya,

CBA3bIBAIOIIAd 4aCTOTY U IEPUOT KOJIeOaHMIA:

1.25

MaremMaTHueCcKuil ¥ Py KUHHBIA MasTHUKU. [IpeBpalieHne sHepruu npu KoaedaTeIbHOM

JABMOKCHUU




1.26

3aryxatomue kojiebanus. BeinyskieHnbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " IOINIECPCUYHBIC BOJHEI. I[J'II/IHa BOJIHBI U CKOPOCTH

pacnpoCTpaHEHUs BOJIHBI:

h=v-T

1.28

3Byk. I'poMkoCTh M BbIcOTa 3ByKa. OTpa)keHHE 3BYKOBOI BOJIHBI Ha TPaHUIIE ABYX CpEZ.

Wudpa3Byk u yapTpa3Byk

1.29

Ipaxmuueckue pabomul

N3mepenue cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH TPY>KUHBI;
KO3 (UIMEHTa TPEHUS CKOJBXKCHHS; Pa0OTHI CHIIBI TPSHHUSI, CHIIBI YIIPYTOCTH, CPEIHEH
CKOpPOCTH JIBIDKEHHsSI OpycKa [0 HAKJIOHHOM IUIOCKOCTH; YCKOpPEHHs Opycka mpu
JBUKCHHUH TI0 HAKJIIOHHOW IIOCKOCTH; YaCTOTHI M TIEpHOAa KOJIeOaHUI MaTeMaTHYECKOTO
MasTHUKA, YaCTOThl M TEpUOJa KOJCOAHWU MPYKUHHOTO MAasTHHKA; MOMEHTA CHIIBI,
JEHCTBYIONIEr0 Ha pblYar; paboThl CHIIBI YIPYTOCTH MPHU MOIBEME Tpy3a C MOMOIIBIO
HETOJIBIYKHOTO OJI0Ka; pabOThl CHJIBI YIPYTOCTH TPH IMOABEME Tpy3a C IOMOIIBIO
IMOJIBMIKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHITBI OT 00bEMA MOTPYKEHHOHN YacTh Tea U
OT IUTIOTHOCTH KMIKOCTH;, HE3aBHCUMOCTH BBLITAJIKUBAIOIIEH CHIIBI OT MAacChl T€JIa; CHIIBI
TPEHUS CKOJBKEHUS OT CHJIbI HOPMAJIHHOTO JABJICHHUS U OT POJia MOBEPXHOCTH; CHIIBI
YIPYTOCTH, BO3HUKAIONICH B MPYXHHE, OT CTEICHU JehOopMaIui MPYKHHBI; YCKOPEHUS
Opycka OT yria HakjOHa HaMpaBIIAIOIIEH; Meproja (YacTOThl) KOJeOaHWH HUTSHOTO
MasTHUKA OT JUTMHBI HATH; TICPUO/Ia KOJICOAaHUH MPYKMHHOTO MasTHHKA OT MaccChl Ipy3a
1 KECTKOCTH TPYXKUHBI; MCCICIOBAHNE HE3aBUCUMOCTH TeproJa KOJIeOaHUH HUTSHOTO

MasTHHMKa OT Macchl Ipy3a. [IpoBepka yciioBHs paBHOBECHS pbldara

1.30

Qusuueckue sA6n1eHUs 8 npupooe: TMPUMEPHl ABMXKEHUS C PA3IUYHBIMH CKOPOCTSAMHU B
KUBOM W HEKUBOW MPUPOJE, NEHCTBUE CUJIBI TPEHUS B MPUPOJIE U TEXHHUKE, IPUIUBHI U
OTJIUBBI, JBIKeHHE TUIaHeT COJNIHEYHOM CHCTEMbI, PEaKTUBHOE JBUKEHUE >KUBBIX
OpPraHM3MOB, PbIYard B TeJIe 4YeJOBEKa, BIUSHUE aTMOC(EpHOro IaBJICHUS Ha KUBOU
OpraHmM3M, IUIaBaHHE pbIO, BOCHOPHUITHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSCEHUE,

CECMHUYECKHUE BOJIHBI, IlyHAMH, 3XO

1.31

Texuuueckue ycmpoucmea: CIUAOMETP, NaTYUKHU MOJIOKEHUSI, PACCTOSIHUSI U YCKOPEHUS,
JUHAMOMETp, TOJIIUITHUKK, PAaKeTbl, pbYar, IMOABIKHBIM W HEMOJABIKHBIM OIOKH,
HaKJIOHHAsl IIJIOCKOCTh, MPOCThIE MEXaHW3Mbl B OBITY, COOOIIAIONIUECS COCY/IBI,
YCTPOICTBO BOJOINPOBOJA, TUAPABIUYECKHI Mpecc, MaHOMETp, 0apoMeTp, BHICOTOMED,

MIOPUIHEBOW HACOC, APEOMETP, 3X0JIOT, UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE




2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHHUS] MOJICKYJISIPHO-KMHETHUECKOM TEOpUH CTPOCHMS BEILECTBA.
2.1 Mogenu TBEPAOro, KUAKOTO U Ta3000pa3HOro COCTOSHMN BemiecTBa. Kpucrammyeckue
1 amopgHBbIe Tena
27 JIBrmokenue yactull BemiecTBa. CBsA3b CKOPOCTHM JBHXKEHHUS YacTHI[ C TEMIIEPAaTypOMH.
BbpoyHoBckoe nBmxenue, uddysus
23 CMauuBaHuE U KaWJUISIPHBIE SBJICHUS
24 TemnoBoe paciIMpeHue U cxxaTue
2.5 TerioBoe paBHOBECHE
6 Buytpennss sneprus. Pabora u Teronepeaaya Kak cnocoObl U3MEHEHUs BHYTPEHHEH
SHEpPruu
2.7 Bunsl Tenonepenauu: TeIIONPOBOJHOCTb, KOHBEKIMS, H3TyYeHHE
Harpeanne u oxnaxzaenue tes. KoinnyecTBo TEIUIOTHL. Y AeibHAs TEINIOEMKOCTD:
2.8 O=cmlt,—t,)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MPOLECCax. Y paBHEHUE TEIUIOBOIO OaaHca:
2.9 O+0, +..=0
Hcnapenne u xoHaeHcanys. Vi3MeHeHne BHYTPEHHEN SHEPTUU B NIPOLIECCE UCTIAPEHUS U
2.10 KoHJleHcanuu. Kunenue sxunkoctu. Y aenpHas TeruioTa napoodpaszoBanusi: L = O/m
2.11 BrnaxnocTs Bo3myxa
[InaBnenne m Kpucramauzanus. M3MeHeHue BHYTpEHHEH SHEPruM INpH IJIaBIECHUM U
KpUCTAJIIIN3alMU. Y IeNbHAsl TEII0TA IIaBJICHUS:
2.12 @]
A==
m
BHyTpeHHAs 3Heprus cropaHusi TOIUIMBA. YJelbHAas TEIUIOTAa CrOpPaHMs TOIUIMBA: ¢ =
2.13 O/m
2.14 [Mpunnmme! padoThl TerioBeix aurareneii. KI1J[ TeruioBoro npuratens
2.15 IIpaxmuueckue pabomul




W3mepeHue ynenbHOH TEMIIOEMKOCTH METAINIMYECKOr0 LMJIMH/IPA; KOJINYECTBA TEILIOTHI,
MOJIy4YEeHHOTO BOJON KOMHATHOM Temmeparypbl (PUKCHPOBAHHOM MAacChl, B KOTOPYIO
OIyIIEH HarpeThli HWIMHAP; KOJIWYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThiM LUJIUHAPOM,
1ocje OINYCKaHWs €ro B BOJy KOMHATHOW TEMIIEPaTyphl; OTHOCUTEIBHON BIIAXKHOCTU
BO3/1yXa; yJEeNbHON TEIIOTHI IUIAaBICHU Jbaa. VccienoBaHue H3MEHEHHs TEMIIEPATYPbI
BOJIbI NIPH Pa3IMYHBIX YCIOBMAX; SIBJIEHUS TEIUIOOOMEHA MPHU CMEIINBAHUM XOJOJHON U

ropstuei BoJbl; IpoLecca NCIIAPEHUS

Dusuueckue s61eHUs 8 npupode: MOBCPXHOCTHOC HATSAKCHUC U KAITUJIISIPHBIC SABJICHUSA B

2.16 MpUpOAE, KpUCTAUIbI B TIpUpojie, uinydenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoucmea.: KalWUIAPbI, IPUMEPbl HCIOJIB30BAHUS  KPUCTAIJIOB,
2.17 KUIKOCTHBIM TEPMOMETpP, NAaTYUK TEMIEPATYPhl, TEPMOC, CHCTEMA OTOILIEHUS JIOMOB,
TMTPOMETPBI, ICUXPOMETP, MapoBas TypOrHa, IBUTaTeNlb BHYTPEHHETO CrOpPaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba Buaa 3JI€KTPUUECKUX 3apsI0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKoH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
14 Onexrpuueckoe none. Hanpsok€HHOCTh anekTpuyeckoro nosid. [IpuHnun cynepno3uuuu
. JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsnoB. JleldcTBHE 3IIEKTPUYECKOrO IOJI Ha JJIEKTPUYECKHE
' 3apsaabl. [IpOBOAHUKY U TUBIEKTPUKU
[TocTostHHBIN anekTpuueckuil TOK. JleWcTBus »siekTpudyeckoro Ttoka. Cuna Toka.
Hanpsioxenue.
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE CONIPOTUBIIEHUE. Y IETBHOE MIEKTPUUECKOE CONPOTUBIICHUE:!
3.7 R =pl/S
13 3axon Oma a1 y4yacTka anekrpudeckoit nernu: I = U/R
3.9 ITocnenoBarenbHOE COETMHEHUE POBOIHUKOB!

I,=I,: U=U,+U,: R=R+R,




[TapannensHoe coeiMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHHUSA:

R.

2

U=U,:I=1+1.R=

CmMerntanHbIe COCINHCHUA IMTPOBOIHUKOB

PaboTa 1 MmomHOCTE A5ekTpuueckoro Toka. 4 = Ult, P = Ul

3.10
3axoH [xoyns — Jlenna:
)
3.11 O=I"-R-t
310 OmnbIT Opcrena. MarHuTHOE 1oJie NPSAMOro NMPOBOAHMKA C TOKOM. JIMHMM MarHUTHOMN
' WHTYKITUH
3.13 MarauTtHoe 1oJie MOCTOSHHOrO MarHuTa. BzaumoieficTBUE MOCTOSIHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO T0JI1 HAa MPOBOJIHUK C TOKOM
3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON uHyKuuu. [lpasumno Jlenmna
IIpakmuyeckue pabomul
N3mepenue 31€KTPUUYECKOTO CONPOTHBIIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOT0 TOKaA.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HMKAIOLIETO B INPOBOJHUKE (PE3UCTOPSI,
3.16 JAMIIOYKa), OT HANpPSOKEHMs] Ha KOHLaX IPOBOJHMKA; 3aBUCUMOCTU COIPOTHBIIEHUS OT
JUTMHBI IPOBOJHMKA, TUIOIAAN €r0 MONEPEUHOro CEUYEHUs U yIeIBHOTO CONPOTUBIIEHUS.
IIpoBepka mpaBmia JUIsl DJIEKTPUYECKOIO HANPSDKEHUS MPU  MOCJIEI0BATEIIbHOM
COEIMHEHHUH MPOBOJIHUKOB; MTpaBUJIa JUIsl CUJIbI 3JIEKTPUYECKOTO TOKA MPU NapauieIbHOM
COEZMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6neHUs 8 npupooe: SIEKTPUUYECKHE ABJICHUS B aTMOc(epe, IEKTPUIECTBO
3.17 KUBBIX OPraHM3MOB, MATHUTHOE MoJie 3eMJid, Apei( MOJIFOCOB, POJIb MAarHUTHOTO IOJS
IUIs1 )KU3HU Ha 3emiie, MOJIIPHOE CUsSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEpMeTp, BOJBTMETP, PeocTar, CUETYUK
318 JNEKTPUYECKOM  DHEPIUM,  DJIEKTPOOCBETUTEIbHBIE  INPUOOPHI,  HArpeBaTelbHbIE
' UIEKTPONpUOOpsl  (IpUMEpPBI), DIEKTPUYECKHUE MPEJOXPAHUTEIH, 3JIEKTPOMArHuT,
AJIEKTPOABUIaTENb ITOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA
3.19 OnexTpoMarHuTHble BOIHbI. [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojens cBeta. [IpsmonnHeliHoe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano




3.22

[Ipenomnenue cBera. 3aKOH MPETIOMIICHHS CBETA

3.23 Hucnepcus ceta
304 JIunza. Xon nyueit B muH3e. PoKycHOE paccTosiHue JIMH3bL. ONTHYECKast Cuila JIMH3bL: D
' =1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuoopsl
IIpakxmuueckue pabomul
###Par###13mMepeHne ONTHYECKON CHIIBI COOMparoIeil JMH3BI, (DOKYCHOTO PacCTOSHUS
cobuparomeld JHH3bI (MO0 CBOWMCTBY pPaBEHCTBAa pa3MEpOB NpeaMeTa U H300paKeHHS,
326 KOT'/la IpeIMET PacIoJio’KeH B ABOMHOM (oKyce), MoKa3aTess IpeJoMIIeHHUS CTEKIIa.

' #H#Par##llccnenoBanue  CBOMCTBa  M300pakeHUs, IMOJYYEHHOTO C  IOMOUIBIO
coOuparomeld JHUH3bI; W3MEHEHUs (OKYCHOTO pACCTOSIHHUSI JIBYX CJOXEHHBIX JIMH3;
3aBHCHMOCTH yTJia MPEJIOMJICHUS CBETOBOTO Jiyya OT yIJia MaJeHusl Ha TPaHHIIe «BO3AYX
— CTEKJIO»

397 Qusuueckue s6nenuss 6 npupode. 3arMmenus ConHua u JIyHbl, 1[BeTa TeJs, ONTUYECKUE

' sSBJICHUS B aTMocdepe (uBeT HeOa, pedpakiys, paayra, MUPax)

3.28 Texnuuecxkue ycmpoticmea: 0O4KH, IIEPUCKOII, (hoToanmapar, ONTHICCKUE CBETOBOIbI

4 KBAHTOBBIE ABJIEHUA

4.1 PamnoaktuBHOCT. Anb(a-, 6era-, ramma-u3nydenus. Peakuuu anbda-u 6era-pacmnanga

4.2 OmnsiThl Pesepdopaa o paccesnuto anbga-yactul. [lnanerapaas Moaens atoma

4.3 CocraB aromHoro s1pa. M3otomnsl

4.4 [lepuoa monypacmnajga aTOMHBIX siAEP

4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MACCOBOT'O YUCEI
Du3suueckue s61eHUs 8 Npupode. €CTECTBEHHbBIN pPaJUOAKTHBHBIA (DOH, KOCMHUYECKHE

4.6 Jy4Yd, PaAMOAKTHBHOE H3Iy4YEHHE MPHUPOJHBIX MHUHEPAJOB, ACHCTBHE PaJIMOAKTUBHBIX
M3JIy4eHUN Ha OPTaHU3M YeJIOBEKa

47 Texunuueckue ycmpoticmea: CHEKTPOCKON, WHIUBUAYaJIbHBIA JO3MMETp, Kamepa

BI/IJ'IBCOHB., sAACpHasd OHCPreTuKa




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

7 KITACC

®wusuka, 7 kiacc (0azoBbiil ypoBens) // [lepeimikun .M., UBanoB A.M. AO «3aarenscTBO
IIpocBemenue»

8 KIIACC

®dusnka, § kiacc (6a30BbIif yposens) // [lepoiikun .M., UBanoB A.U. AO «M13naTenscTBO
[Ipoceemenune

9 KIIACC

®dusuka, 9 kiacc (6azoBeiif yposens) // [lepeimikun .M., I'ytauk E.M., IBanos A.U., IletpoBa M.A.
AO «M3parensctBo [IpocBemienne»
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