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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO 0OLIero oOpa3oBaHMs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHUH K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3zoBaTelIbHOM
nporpammel, npeacrasieHHbIXx B PI'OC 00O, a takxke ¢ yuérom QenepanbHO paboyeil mporpamMmbl
BocniuTaHus v KoHuenmuu npenojaBanus yaueOHoro npeamera « Ousukay.

Copnepxanue mporpamMMbl 1Mo (DU3MKE HampaBieHO Ha (HOPMUPOBAHHME E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOUIMXCS W OpTaHU3alMi0 HM3y4YeHUs (U3MKH Ha JAEATEIBHOCTHOW OCHOBe. B
nporpaMme 1o (PU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO TpeAMeTa B peaiu3aluu TpeOoBaHUN
OI'OC OOO k mIaHUpyeMBbIM JMYHOCTHBIM W METAIllPEIMETHBIM pe3yibTaraM OOy4YEeHMs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET pacrpeieieHrne ydeOHOro MaTepuaia o rogaM 00ydeHHs
(mo xmaccam), mpeyiaraeT MPUMEPHYIO MOCIEI0BAaTENbHOCTh M3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma no ¢usuke pazpaboTaHa € IEJIbIO OKa3aHHUS METOJUYECKON MOMOIIM YUUTENIO B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CHUCTEMOOOpa3yloLIUM Ui E€CTECTBEHHO-HAYYHbIX Y4E€OHBIX IpPEIMETOB,
MMOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SIBJICHUM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHUeW M (u3uueckor reorpaduel, BHOCHUT BKJIAJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHpA,
MpelocTaBsieT Hanbosiee sicHble 00pa3ibl MPUMEHEHHUs] HAyYHOTO METOoJ/a MO3HAaHUS, TO €CTh crocoba
MOJIy4€HUs! JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa U3 TNIaBHBIX 3a/1a4 PU3NYECKOro 00pa30BaHus B CTPYKType 001iero oopa3oBaHusi COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4JaronInxcs.

WN3yuenne ¢us3uku Ha  0a30BOM  ypOBHE  NpEINOJiaracT  OBJIAJICHHE  CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAyYHYIO IPAMOTHOCTD:

— Hay4yHO OOBSICHSTH SIBICHUS,

— OLEHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

— HHTEpHpeTUPOBaTh JaHHBIE M WCHOJb30BaTh HAy4yHBIE J0Ka3aTeNbCTBA ISl IOJIYy4EHUs
BBIBOJIOB.

enu n3ydenus: PU3UKUN HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus omnpeneiacHsl B Konnenmumn
npernojaBanusi yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTenbHBIX opraHuzanusax Poccuiickoit
Oenepanuu, peav3yrOINX OCHOBHBIE 00I1€00pa30oBaTebHbIE MPOTPAMMbl, YTBEPKIEHHON pelieHuemM
Komnernn MunucrepctBa npocsenienus Poccuiickoit @eneparuu (mpotokoa oT 3 aexadps 2019 r. Ne
[1K-4BH).

eaun nzyyenus Gpu3uKu:

— MpUOOpEeTeHHuEe HHTEpeca U CTPEMIICHHS OOYy4alomMXCs K Hay4YHOMY H3YYEHHUIO IPUPOJIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

— pa3BUTHE TPEACTABIEHMH O  HAYYHOM  METOJe TMO3HaHus ©  (popmupoBaHUe
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSIM;

— (opmupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUS OCHOB CTPOCHUS MaTEPUH
1 (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;

— (opmupoBaHue mpeAcTaBICHUN O POiaM (PU3UKU A PA3BUTHUSL APYTrUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUH;

— pPa3BUTHE MPEJCTABIECHUI 0 BO3MOXKHBIX chepax Oyaymiel npodeccHoHanbHOW AEATEIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.

— JlocTmwkeHue 3TUX Ieneil mporpaMMsl o (GpU3UKe Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
o0ecreunBaeTcsl pelIeHneM CIeIyonnX 3a1a4:

— mpuoOpeTeHHe 3HAaHUM O TUCKPETHOM CTPOEHHMH BEIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHre yMEHUH OMUCHIBaTh U OOBSCHATH (PU3UYECKUE SBJICHHUS C HCIOJIb30BAaHUEM
IIOJIyYEHHBIX 3HAHUM;

— OCBOEHHME METOJIOB pEIIEeHUs MPOCTEHIINX Pacu€THBIX 3a/1a4 C UCHOJIb30BaHUEM (PU3NYECKUX
MoJeled, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;



— Pa3BHUTHC yMeHI/Iﬁ Ha6JIIOIIaTb MMPUPOAHBIC SBJICHHUSA U BBIIIOJHATH OIIBITHI, na60paT0prle
paGOTbI 1 SKCIICPUMCHTAJIBHBIC UCCIICAOBAHNA C UCIIOJIB30BAHUCM U3MCPUTCIIBHBIX HpI/I60pOB;

— ocBoeHHe TNpUEMOB paboTbl ¢ uHPOpMauued (UIUIECKOTO0 COJCpIKAHUSA, BKIIOYAs
MH(POPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3HMKH, aHAIN3 U KPUTHYECKOE OLIEHUBAaHHE HH(POPMALIUH;

— 3HAKOMCTBO cO cepamu mTpodeCCHOHATBHON AEATEIBHOCTH, CBS3aHHBIMU C (U3UKOH, H
COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMHA Ha JOCTUXKCHUAX (I)I/I3I/I‘-IGCKOI71 HAaYKH.

Ha w3yuenume ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henenw), B 8 kimacce — 68 yacoB (2 ydaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B Hezleno).

[Ipemiaraemerii B mporpamMme 1o (DU3HMKE TMEpPEYeHb JIAOOPATOPHBIX PAaOOT M OMBITOB HOCHUT
PEKOMEHIATeNbHBIN XapaKTep, yYUTeIb JellaeT BHIOOp MPOBENCHHS JTa0OPATOPHBIX PabOT M OMBITOB C
y4€TOM MHJIMBUIYaIbHBIX OCOOEHHOCTEW OOydYaloUIMXCs, CIUCKAa S3KCIIEPUMEHTAJIbHbIX 3a/JaHui,
MpeJUlaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

COJEPKAHUE OBYYEHUA

7 KUIIACC
Pazgea 1. ®u3uka u e€ pojib B NO3HAHUHU OKPYKAKOIIEro MUpa.
®usuka — Hayka o npupoae. SBieHus npuponsl. dusmyeckne SBICHUSA: MEXaHUYECKHE,

TEIUJIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuyuHbl. M3mepenune  ¢dusmueckux  BenuuuH. Puznyeckue  IpuUOOpHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢wusuka u npyrue ecrecTBEHHbIE HAayKH H3ydaroT NMpupody. EcrecTBeHHO-Hay4dHBIM MeTox
MO3HAHUS: HaOJIO/IeHUe, MOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKEHHE THUIOTE3, SKCIIEPUMEHT IO
MIPOBEpKE TMIOTe3, 00BbsICHEHNE HabmonaeMoro sBieHus. Onucanue GU3NYeCKUX SBIEHUN C MOMOILBIO
MOJEIIEN.

Hemoncmpayuu.

1. Mexanuyeckue, TEMIOBbIE, DJEKTPUUECKHUE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. @wusnyeckue MNPUOOPHI W MPOIEAypa MPSAMBIX HW3MEPEHHH aHaJOTOBBIM W IU(GPOBBIM
pudopoOM.

Jlabopamopnuwie pabomel u onvimel.

Omnpenenenre UEHbI JeJIeHUs KAl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEIa.

Omnpenenenue pa3mMepoB MaJbIX TEI.

N3mepenue TemnepaTypbl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U IaTUMKA TeMIIepaTyphl.
[IpoBenenue ucciae0BaHus MO MPOBEPKE TUIIOTE3bI: JATBHOCTH MOJIETA MIApUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbllIe, 4YeM 0OJIbIlie BHICOTA TYCKa.

Pasznen 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYINbI, UX pa3Mmepbl. OMbITHI, JOKA3bIBAIOIIME AUCKPETHOE
CTpOEHHE BEIleCTBA.

JIBuxkeHue yactull BemiecTBa. CBs3b CKOPOCTH JBMXKEHUS YACTHI ¢ TeMIeparypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzanmoaelicTBre 4acTull BEIIeCTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAIUTMUECKHX)
Teld. B3auMocCBs3b MEXIy CBOMCTBAMHU BEIIECTB B pPa3HbIX arperaTHbIX COCTOSTHUSX M HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habnronenue OpOYHOBCKOTO JIBHKEHUSI.

2. Habmronenue nudpdysuu.

3. HaOmonenue sBneHU, OOBSCHSIIOUIUXCS NPUTSHKEHUEM WU OTTAIKUBAHHEM YaCTHUIL
BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ormuenka guaMmerpa aToMa METOJIOM PsIOB (C UCToNb30BaHueM (oTorpaduii).

2. OmbIThI 110 HAOIIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPHUTSIKEHUS.

oakrwhE



Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexannyeckoe nBukeHHE. PaBHOMepHOe M HepaBHOMepHoe JBmxkeHHe. Ckopoctb. CpenHss
CKOPOCTb P HEPABHOMEPHOM JIBWKEHUU. PacuéT myTu ¥ BpeMeHu IBUKEHUS.

SIBnenue uHepuMM. 3aKOH MHEpUUHU. B3anMopelcTBHEe Ten Kak NPUYMHA U3MEHEHUS CKOPOCTH
IBUOKEHMsT Ten. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemectBa. CBA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHIIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3zaumonencTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIbl C TIOMOILBIO JWHAMOMETpa. SIBleHUE TATOTeHMsI U cuia TsbkecTH. Cuila TSKECTH Ha JPYyTHux
mia"Herax. Bec Tema. HeBecomoctb. CliokeHHME CHUJI, HANpaBIEHHBIX IO OJHOW MPSAMOIL.
PaBHopeiicTByromas cuwi. Cuna TpeHus. TpeHue CKOJIbKEHUS U TpeHUe MoKosl. TpeHue B MpUpOE U
TEXHHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.

N3mepenune ckopocTH MPSMOJIUHEHHOTO JBUKEHHUS.
Habntonenue siBjaeHMs! HHEPIUH.

Habntonenue n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.

.]Ia6opamopubze pabomot u onvimol.

1. OnmnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKEHHS (IIapuKa B JKHJIKOCTH, MOJETHU
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

2. OmnpeneneHne CcpemHEe CKOPOCTH CKOJBKEHUS Opycka WIM IIapuka MO0 HaKJIOHHOW
MJIOCKOCTH.

3. Omnpeznenenne IUIOTHOCTH TBEPOTO TeTA.

4. OnpITel, IEMOHCTPUPYIONINE 3aBUCUMOCTb pacTshDKeHus (nedopmarnu) TPYKHUHBI OT
MPUIIOKEHHOW CHJIBI.

5. OmnbITel, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHS CKOJBKEHHS OT Beca Tela U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JlaBnenne. CrnocoObl YMEHBIICHHUS W YBEIMYCHHS AaBicHUs. [laBmeHue rasza. 3aBHCHMOCTH
JaBleHUs Ta3a oT oObéma, Temmeparypbl. Ilepemaua naBneHus TBEPABIMU TeNaMH, KHIKOCTAMHU H
razamu. 3akoH [lackans. IlHeBMaTHueckre MamMHBI. 3aBUCHMOCTH JABIEHHUS KUIKOCTH OT TIIyOWHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. [ napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnu u atMochepHoe naBineHue. [IpuynHbl cyniecTBOBaHMS BO3AYIIHON 000JOUKH
3emin. OmbeiT Toppuyennu. WM3mepenue atMochepHOro MaBiCHHUSA. 3aBUCHMOCTb aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asnst uaMepeHust arMOChEepHOTO AaBIICHUS.

JleiicTBHE ®KUAKOCTH M ra3a Ha MOTPYXKEHHOE B HUX TeJo. BrITankuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromiuecst COCyIpl.

I'mnpaBanyeckuil mmpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBIECHUSL.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHUJIBI OT 00BbEMa MOrpyKEHHOM YacTU Tela M IUIOTHOCTU

ogakrwdpE

ocouarwdE

KUIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIONIEH CUJIBI BECY BHITECHEHHOMN KUIKOCTH.

8. VYcrnoBue mnaBaHUs TeN: MJIaBaHWE WIM TOTPYKEHHE TEN B 3aBUCHUMOCTH OT COOTHOIIICHUS
IJIOTHOCTEH TeNa U )KUIKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTU Beca Tella B BOJAE OT 00bEMA MOTPYKEHHOM B KUIAKOCTh YaCTH
Tena.

2. OmnpeneneHune BBITATKUBAOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B JKUIKOCTD.

3. TIpoBepka HE3aBHCHUMOCTH BBITAJIKUBAIOIICH CHIIBI, IEHCTBYIOIIEH HA TENO B JKUAKOCTH, OT
Macchl Tea.



4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIIKMBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa NOTPYKEHHOH B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTH SKUKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYMpOBaHUE JIOJKM U  OIpEIeleHHe €&
I'PY30I10JbEMHOCTH.

Pa3pea 5. PaGora u MomiHOCTb. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTbie MeXaHU3MBIL: pblyar, OJOK, HAKJIOHHAas IUIOCKOCThb. lIpaBuio paBHOBecHsl pblyara.
[Ipumenenne mpaBmiia paBHOBECHS pbldara K Oioky. «3osotoe mpaBuiio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprus. KnHernueckas u noTeHUHalbHas 3Heprus. IIpeBpaiienne ogqHoro Buaa
MEXaHUYECKOM 3HEPTUU B Jpyroil. 3aKOH COXpaHEHUs PHEPIUH B MEXaHHKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHNU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Omnpenenenue paboThl CHIIBI TPEHUS IIPU PABHOMEPHOM JIBHJKEHUU Te€Jla 10 TOPU30HTAIbHON
ITOBEPXHOCTH.

2. HccnemoBanue yciaoBHiA paBHOBECHSI pblyara.

3. Wzmepenune KI1J] HaKIOHHOH MIIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUH.

8 KUIIACC

Pasznesn 6. TensioBble siBJIeHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO--KHHETUYECKONW TEOpUU CTPOCHHS BemecTBa. Macca u
pa3Meppl  aTOMOB W MOJIEKYJI. OnbITel,  TMOATBEPXKIAIONINE  OCHOBHBIE  TOJIOKECHUS
MOJIEKYJIIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHHMM BemecTBa. Kpucrammudyeckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKMJIKOCTEH W TBEPABIX TENl HA OCHOBE IIOJIOKCHHI
MOJIEKYJISIPHO--KUHETHYECKON Teopun. CMayrMBaHUE M KalWJUIAPHbBIE SIBJICHUS. TennoBoe pacliupeHue u
cxKaTue.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO IBHKEHHUS 4YacTHUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsI BHYTPEHHEW JHEPruu: TeIulonepesadya W coBepiieHue paboThl. Bumsl
TEIUIoNepelay: TeIIONPOBOIHOCTb, KOHBEKIIUS, U3JTyYEHHUE.

KonnuecTBo TemnoTel. Y nenapHas TEIIOEMKOCTD BellecTBa. Temioo0MeH 1 TeIIOBOE PAaBHOBECHE.
VYpaBHeHue TerioBoro OanaHca. IlnaBiaeHwe W OTBepACBaHHWE KPUCTAUIMYECKHX BEIIECTB. YIEiabHas
teriota ruiaBieHus. [lapooOpa3oBanue u koHzaeHcanus. Mcmapenwe. Kumenue. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JIaBJICHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeabHasl TEII0oTa CrOPaHuUsl.

[Tpunnumer padotel TernoBbix asuratenei KIIJ[ termmoBoro nsurartens. TeruioBble IBUTATENN U
3allUTa OKPYKAKOIIEH Cpebl.

3aKOH COXpaHEHUs ¥ MPEBPALCHUs SHEPTUM B TEIJIOBBIX MpPOIIeccax.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Habmronenue nuddysuu.

Habmronenue sBjaeHU cMadyrBaHUS M KAMWIJUTSIPHBIX SIBJICHHM.
Habmronenue TemnoBoro pacimupeHus Ted.

N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU HITH OXJIAXKACHUU.
[IpaBuna n3mepeHus TeMrneparypsl.

Buas! Tennonepenauu.

OxnaxkJIeHue Mpu COBEPIICHUHN PAOOTHI.

HarpeBanue mpu coBepiiieHUN padOThl BHEITHUMH CHUITAMH.

0. CpaBHeHHE TEIIIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

1. HaOmro/ieHre KUTICHHUS.

12. HabniogeHue moCTOSHCTBA TEMIIEPATYPhI MPH TUTABIICHUH.

13. Mojenu TEIIOBEIX ABUTATENEH.

RROo~NoO AN E



Jlabopamopusvie pabomot u onvimel.

OnbITHI O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKCHHUSL.

OnpIThI 10 BEIpAIIMBaHUIO KPUCTANIOB IIOBAPEHHOM COJIM WJIM caxapa.

OnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUKOCTEH U TBEPBIX TEIL.
Ornpezenenue JaBieHUs BO3AyXa B OAJJIOHE IIMPHULIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro 00béMa U HarpeBaHUs
WM OXJIQXKICHUS.

6. IIpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTH  JUIMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TEMIIEpaTyphI.

7. HaOnroneHue n3MeHeHUs: BHYTPEHHEH SHEPruu Teja B pe3yibTaTe TeIuionepesadyn u padboTsl
BHEIIIHUX CHUJL.

8. MHccnemoBanue sBiIeHHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOAHON U TOPSTYEH BOJBI.

9. Onmnpenenenne KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH IMpPH TEIIOOOMEHE ¢ HarpeThiM
METAJNTNYECKUM IIMIIMHIPOM.

10. Ompenenenune yneapbHON TEIIOEMKOCTH BEIIIECTBA.

11. MccnenoBaHue mnpoiiecca UCIapeHus..

12. Ompenenenue OTHOCUTENHFHON BIAXXHOCTH BO3/yXa.

13. Ompenenenue yneabHON TEIIOTHI TUIABICHUS JIBA.

Pasnen 7. DilekTpuyeckne H MATHUTHBbIE SIBJICHHS.

DnekTpuzanus Te. J[Ba poaa 37eKTpUYecKuX 3apsaI0B. BzauMoielicTBue 3apsiKEHHbBIX TEI. 3aKOH
Kynona (3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHUS 3apSOKCHHBIX TEJN OT BEJIMYMHBI 3aps/IOB W PACCTOSTHUS
MEXAY TeJlaMu).

Onektpuueckoe mose. Hampspk€HHOCTH  dnekTpuueckoro moss. IlpuHiun cynepno3uuuu
ANIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIN AleKkTpuueckuid 3apsaia. CTpoeHue aroma.
[TpoBOIHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKHUI TOK. YCJIOBHUS CYHIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHMKH MOCTOSTHHOTO
ToKa. JIeWCTBUS DIIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MArHUTHOE). DJIEKTPHUYECKHN TOK B
KHUAKOCTAX U razax.

OnekTpuyeckas uenb. Cuia Toka. DJeKTpuueckoe HamnpsbkeHue. COmpOTHBICHHUE MPOBOIHHKA.
VaenpHOE€ CcONMpOTHBIEHHUE BemiecTBa. 3akoH Oma s ywactka unenu. llocinemoBartenbHoe u
napajuieIbHOE COeAMHEHNE TIPOBOIHUKOB.

Pabota m MOIIHOCTBH AJIEKTpHYECKOro Toka. 3akoH J[xkoyms—JIeHma. DJeKTpuYecKkue Menu Hu
MOTpeOUTENH dIEKTPUUEcKOo sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHUTHI. B3auMozeiicTBre MOCTOSHHBIX MarHUTOB. MarHutHoe mnoje. MaraurHoe
noje 3eMJIM M €ro 3HadeHue Juis *u3HU Ha 3emue. OnbeIT Dpcrena. MarHuTHOE MoJie 3JI€KTPUYECKOTO
ToKa. [IpMeHeHre AIeKTpOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM.
DIEeKTPOABUTATENb IOCTOSTHHOTO TOKa. Vcronb30BaHue AlIeKTpOIBUraTeNiel B TEXHUYECKHX YCTPOMCTBAaX
Y Ha TpaHCHOpTe.

OmnsbiTel @apanes. SIBneHue nekTpoMaruuTHOW uHAYKIUU. [IpaBuno Jlenna. DnekTporeneparop.
CriocoObl  MOJTyYeHUsI AIIEKTPUUYECKOM SHEPruu. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HCTOYHHUKAX
SHEpPruMu.

Hemoncmpauuu.

DnekTpu3anus Teil.

JIBa pojia ANEeKTPUUECKUX 3apsi 0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U IEHCTBUE DIEKTPOCKOTIIA.
DneKTpocTaTUYeCcKas UHIYKIHUS.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKY U AUDITEKTPUKH.

MopenupoBaHu€ CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MO,
HcroyHukH noCcTOSTHHOTO TOKA.

JlefcTBUS 3NIEKTPUYECKOTO TOKA.

10 DNEKTPUUYECKUH TOK B JKUJIKOCTH.

11. Ta30BbIi pazps.

12. V3mepeHue CUIIbI TOKA aMIIEPMETPOM.

IS
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13. H3mepeHue >MeKTPHUECKOTO HAPSHKEHUS! BOJETMETPOM.
14. Peocrtar u Mara3uH CONPOTHUBIICHH.
15. BzaumopnelicTBre MOCTOSIHHBIX MAarHUTOB.
16. MoaenupoBaHre HEBO3ZMOKHOCTH pa3ZIeJICHHS MOJIIOCOB MAarHUTAa.
17. MonaenupoBaHre MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmsiT Dpcrena.
19. MarHuTHOE 1MoJIe TOKa. DIEKTPOMArHUT.
20. Jle¥icTBHME MarHWTHOTO IMOJISI HA TIPOBOJIHUK C TOKOM.
21. DnexTpoaBUTATENb MOCTOSIHHOTO TOKA.
22. VlccnenoBaHue SIBICHUS 3JICKTPOMArHUTHOM MHTYKITHH.
23. OmbiTer Dapajes.
24. 3aBHCUMOCTH HAIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBHH €r0 BOSHUKHOBCHHUSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopusie pabomot u onvimel.
OMBITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHN TET HHAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKHU M TUDJICKTPUKH.
COopxka u mpoBepKa pabOThI AIMEKTPUIECKOH IEMH MOCTOSHHOTO TOKA.
W3mepenue u perynnpoBaHUe CUIIbI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, WIYLIETO 4Yepe3 pe3UCTOp, OT COMPOTHUBIICHHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh JJIEKTPHUYECKOTO COMPOTHUBIICHHUS MPOBOJAHHKA OT
€ro JJIMHBL, TUIOIIA/IU TIONIEPEYHOTO CEUEHUs U MaTepHara.
8. IlpoBepka mpaBWiIa CIIOKCHHUS HANPSHKCHUA TPU  TOCIEAOBATEILHOM COSJAMHECHUH JIBYX
PE3UCTOPOB.
9. IIpoBepka mpaBuiia i CUJIbI TOKA MIPH NMapaJIJIeIbHOM COSUHEHUH PE3UCTOPOB.
10. Ompenenenue pabOThI MEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
11. Omnpenenenre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3 JJaMIIOUKY, OT HAMpsKEHHs Ha HEl.
13. Omnpenenenue KII/] narpeBarens.
14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.
15. M3ydyeHrne MarHUTHOTO MOJISl IOCTOSIHHBIX MarHUTOB MIPHU UX 0ObEIMHEHUH U pa3eliCHUN.
16. HccnenoBaHue IeHCTBUS 3JIEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnpiThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYyIILIKE.
18. N3ydeHue AeiicTBHSI MATHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KouctpyupoBanue u usydeHue paboThl AIEKTPOIBUTATEIS.
20. Mswmepenue KIIJ] anexkTpoaBUraTenbHOM yCTaHOBKH.
21. OmbITl MO HCCIENOBAHUIO SIBICHUS OJICKTPOMAarHUTHON WHAYKIMU: UCCIEJOBaHHE
W3MEHEHUI 3HAYCHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.

ogakrwdpE

9 KVIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO ABMKEHUSA. PaBHOMEpHOE NpsAMOIMHENHOE ABMKeHUEe. HepaBHOMEpHOE NIPSIMOJIMHENHOE
nBrkeHue. CpeHssi U MTHOBEHHAs: CKOPOCTH TeJla IIPU HEPABHOMEPHOM JBH)KEHHU.

VYckopenne. PaBHOyckopeHHOe mpsiMoJMHENHoe aBwkeHue. CBoOoaHoe majeHue. OIBIThI
lNanunes.

PaBHOMepHOe ABIXEHME TIO OKpyxkHOCTH. Ileproa u yacrora oOpamienus. JIuHeiHas u yriaosas
ckopocTu. LleHTpoCcTpeMUTENIBHOE YCKOPEHUE.

Ilepbiit 3akoH HeroroHa. Bropoint 3akoH Herorona. Tperuit 3akon Herorona. IlpuHnumn
CYIIEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMS: cuia TPEHUS CKOJBKEHHS, CHUJIa TPEHUS IOKOS,
JIpYrUe BUIbI TPEHHUS.



Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOro majeHus. JIBHkeHHe
a”eT Bokpyr Cousnua. IlepBas kocMudeckast ckopocTs. HeBecoMocTh U nieperpysku.

PaBHOBecue MarepuanbHOM TOukH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Ttena. W3menenwe wumnynbca. MMIynsc cuibl. 3aKOH COXPaHEHUS MMILYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckasi paboTa 1 MOIIHOCTb. PaboTa cuil TshKecTH, ynpyroctt, TpeHus. CBsi3b SHEPrHH U
pabotsl. [loTeHnManbpHasE SHEPTHS Tela, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMu. [loTeHIanpHas SHeprus
ckatoi npyxuHbl. Kunetnueckas sHeprus. TeopemMa 0 KMHETHYECKOM 3HEpPruu. 3aKOH COXpaHEHMUS
MEXaHUYECKON DHEPTHUU.

emoncmpayuu.

1. HabmroneHue MeXaHMYECKOr0 JBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTeH M TPACKTOPHH IBWXKEHUS OJHOTO U TOTO XK€ TeJa OTHOCUTEIHHO Pa3HBIX
TEeJI OTCYETA.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSMOTMHEHHOTO ABYKEHHSL.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMKEHMUS.

5. HaOmronenue nBuxeHUs Tea Mo OKPYKHOCTH.

6. HaOnromenne MexaHMYECKUX SIBICHUH, MPOMCXOIINX B cucTeMe oTcuéra «Tenmexxka» mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUN OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

7. 3aBHUCHUMOCTb YCKOPEHHS TeJa OT MACChl TeJa U JEMCTBYIOUIEH Ha HETO CUIIBI.

8. HaOnromeHue paBeHCTBa CHII IPU B3aUMOJICHCTBHH Tell.

9. H3meHeHwue Beca Tena Mpu YCKOPEHHOM JIBHKEHHH.

10. Tlepemava ummynbca MpU B3aUMOJICHCTBAM TEJI.

11. TIpeoGpa3oBaHus SHEPTUU NPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHHe UMIYIIbCa TIPU HEYIIPYTOM B3aWMO/ICHCTBHH.

13. CoxpaHeHue UMITyJIbCa MPU a0COFOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroneHue peakTUBHOTO JBUKCHUSI.

15. CoxpaneHnne MeXaHUYECKOM PHEPTUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHne MeXaHMYECKON SHEPTUH MPH IBIKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa AJisi pa3roHa U JalbHEHIIEro paBHOMEPHOTO JBIKEHUS IIaphKa
WJIU TEJEXKKH.

2. OrmpezneneHue cpeHeil CKOPOCTH CKOJIbKEHHs OpyCKa WU JBUKEHHUS IIapHKa M0 HAKIIOHHOU
IIJIOCKOCTH.

3. OrmpezneneHue yCKOpEeHHUs Tela MPU PaBHOYCKOPEHHOM JBMKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBUXKEHHHM 0€3
HayaJbHON CKOPOCTH.

5. IIpoBepka rHmoTe3bl: €Clii MPH PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HayallbHOM CKOPOCTH MyTH
OTHOCSITCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JaBIICHUSI.

7. Omnpenenenue ko3ppuireHTa TpeHUs CKOIbKEHUSI.

8. Omnpenenenue kECTKOCTH MPYKUHBL.

9. Omnpenenenue paboOThHl CUIIBI TPEHUS MPH PABHOMEPHOM JBUKEHHU Tella M0 TOPU30HTATBHON
MTOBEPXHOCTH.

10. Ompenenenune pa®OTBHl CHUJIBI YOPYroCTH TNpU TMOABEME TIpy3a C HCIOJIb30BaHHEM
HEMO/BM)KHOTO U TOJBMKHOTO OJIOKOB.

11. V3y4eHue 3aKOHA COXpAaHEHUS SHEPIUH.

Pazgen 9. Mexannveckue Koy1e0aHUs H BOJIHBI.

KonebarenbHoe nBwkeHne. OCHOBHbIE XapaKTePUCTUKU KoJeOaHWH: TMepuoJ, YacToTa,
aMIUTUTyAa. MaremMaTudeckuii U NpyXUHHBIH MasTHUKH. [IpeBpalieHue sHepruu mpu KosiebaTelabHOM
JBUKECHUMU.

3aryxaromue KosiebaHus. BeiHyxkaeHHble KoneOanusa. PesonHanc. MexaHW4eckue BOJIHBIL.
CpolicTBa MexaHMUYeCKUX BOJH. [IpomosibHbIE M monepeyHble BOJIHBL. [[MMHA BOJHBI M CKOpPOCTb €€
pacnpocTpaHeHus. MexaHn4ecKrue BOIHbBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa 1 BbicOTa ToHa. OTpaskeHue 3ByKa. IH}pa3ByK U yabTpa3ByK.



Jemoncmpayuu.

Habnronenue xonebanuii Te nox AHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habnronenue BBIHYX/IEHHBIX KOJIeOaHMId U pe30HAHCA.

Pacnpoctpanenune npooabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIEINN).

Habnroenue 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AxycTHUECKHI pE30HaHC.

ﬂa6opamopnbze pabomot u onvimol.

1. Ompenenenue 4aCTOTHI ¥ IEPHOAA KOJICOAHUH MaTEMaTUYECKOTO MasiTHHKA.

2. OmnpeneneHue 4acTOTHI U IepUO/Ia KOJeOaHUH MPYKUHHOTO MasTHUKA.

3. MHccnemoBanue 3aBHCHMOCTH TEpHOAA KOJICOAHWH ITOJBEUICHHOTO K HUTH TPy3a OT JIJIHHBI

ok whE

HUTH.

4. MHccnepoBaHue 3aBUCUMOCTH MEpUOa KoJIeOaHUN MPYKUHHOTO MasgTHUKA OT MaccChl Ipy3a.

5. [IlpoBepka HE3aBHUCHMMOCTU TepHOJa KojeOaHUN Tpy3a, MOJBEIIEHHOTO K HUTH, OT MAacChl
rpysa.

6. OmBITBL, JEMOHCTPHUPYIONIUE 3aBHCUMOCTh TIEpHOJIa KOJICOaHU MPYKUHHOTO MasTHHKA OT
MacChl Tpy3a U KECTKOCTHU MIPYKUHBI.

7. W3mepeHne ycCKOpeHUs CBOOOIHOTO TMaCHUSI.

Paznen 10. DjekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJI€. DJEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikaa 3MeKTpOMarHuTHBIX BOJIH. VCIIOIb30BaHME AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CsoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BouHOBBIE CBOWCTBaA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. N3ydeHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOII[LI0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeroBble sIBICHHS.

JlyueBas mozenb cBera. Mctounuku cBera. IIpsimonuHeliHOe pacnpocTpaHeHUE CBETa. 3aTMEHHS
Counnna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.

[Ipenomisienne cBeta. 3akOH MpesoMJieHHs cBeTa. [lomHOe BHYTpEeHHEE OTpa)kKE€HUE CBETaA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xon mydert B muH3e. OnTrdeckas cucreMa (horoamnmnapara, MUKPOCKOTa M Tesieckora. [ a3
KaK ONTUYECKas cucreMa. bim30pyKkoCTh U 1abHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crnekTp. OnbiThl HbioToHa. CrokeHue CHEKTpaibHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.
[IpsiMonMHENHOE PACTIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xoa mydeii B coOuparoliieit TuH3e.
XoJ Jlydel B pacCenBarolel JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
[Mpunanun neiictBus dporoanmnapara, MUKpPOCKOTIA U TEJIECKOTIA.

10 Mopens rnaza.

11. PasnoxxeHue 6enoro cBeTa B CIEKTP.

12. Tlonyuenue 6e10T0 CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopusie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YTJia OTPaKEHHUS CBETOBOTO JIy4ya OT yrija MmajaeHusl.

2. N3yueHue XxapaKTEpUCTHK U300paKeHUS MpPeAMETa B TUIOCKOM 3epKaie.

3. MHccnemoBaHue 3aBHCHMOCTH Yrila MPENOMIJICHHS CBETOBOTO Iiyya OT yrja MaJeHus Ha
TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlony4yenue u300paskeHUN C TTOMOIIBIO COOUPAIOIIEH TUH3BI.
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5. Omnpenenenue GOKYCHOTO PACCTOSIHHSI U ONITUYECKOW CHUITBI COOMPAOIIEH JTHH3BL

6. OnbITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbIThI IO BOCTIPUATHIO I[BETA MIPEIMETOB IPU UX HAOIIOACHUH Y€pe3 LIBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanTOBBIE SIBJICHHS.

OmnbiTel Pesepdpopna m mimaHerapHas Monenb atomMa. Mogens aroma bopa. Hcmyckanwe u
noryionieHue ceera atoMoM. KBaHTel. JIuHelyaTsie ClIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oeta- U ramma-uzinydeHus. CTpoeHHe aTOMHOTO siapa. HykimoHHas
MOJeb aTOMHOTrO siipa. M3oTonsl. PannoaktuBHele npeBpaienus. [lepuon nomaypacnaga aTOMHBIX SAEp.

SAnepHble peakuuu. 3aKOHbl COXpPAHEHUS 3apsAIOBOIO M MAacCOBOIO YHUCEN. ODHEpPrusl CBA3U
aTOMHbIX sfep. CBsi3b Macchl M dHepruu. Peaknuu cuHre3a U JeneHus snuep. VICTOuHuUKM sHEpruu
ConHua u 3B€37.

SnepHas sHepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOIIECHHUS.

CrieKTphl pa3Iu4HbIX Ia30B.

Criextp BoAOpO/Ia.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYUCHU.

Peructpanus nzny4eHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

ﬂaﬁopamopubte pabomot u onvimul.

1. HabnroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBanme TpeKOB: W3MEpPEHHE OJHEPrUM YacTUIBI TI0 TOPMO3HOMY TyTH (TI0
doTorpadusm).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAOIIUI MOAYTb.

[ToBTOpHUTENBHO--0000MAOIMMI MOIYAb TpEIHAa3HAYCH I CHUCTEMAaTH3alMu U 000OIICHUS
MPEIMETHOTO COJIEP’KaHUS M OIBITa JAEATEIbHOCTH, MPUOOPETEHHOrO MpPU H3YYEHHWH BCEro Kypca
¢bu3ukM, a TaKXkKe A HOJIrOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY »5K3aMeHy MO (HU3UKe s
00yJaroInXxcsi, BRIOPABIIUX 3TOT YIYCOHBIN MPEIMET.

[Ipn u3ydeHHH NAHHOTO MOIYJNS PEAU3yIOTCAd U CUCTEMATH3UPYIOTCS BUIBI JESITENBHOCTH, Ha
OCHOBE KOTOpBIX OOecneunBaeTcs JOCTHIKEHHE TMPEAMETHBIX W METampeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUs, OPMUPYETCS €CTECTBEHHOHAYYHAas TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB
UCCIIEIOBAHUS SBJICHUN MPUPOIbl U TEXHUKHU, OBJIAJCHUE YMEHUSAMU OOBICHATH (pU3MUecKue SBICHUS,
MIPUMEHSIS TOTY4YEeHHbIE 3HAHUS, PEIIaTh 33a/]a4ui, B TOM YHCJIe KaYEeCTBEHHbIE M KCIIEPUMEHTAIIbHBIE.

[IpuHIMNHATBEHO NEATENbHOCTHBIA XapaKTep JaHHOTO pasjesia peaju3yercs 3a Cu€T TOro, yTo
oOyuaroiyecs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBSICHATH (U3NYECKUE SIBICHUS B
OKpY’Karolllel TPUPO/ie U TIOBCETHEBHOM KU3HU;

WCII0JIb30BaTh HAyYHbIE METO/IbI HCCIIE0BAHUS (PU3MUECKUX SIBICHUN, B TOM YHUCIIE VIS IPOBEPKU
TUINOTE3 U OJYyYSHHS] TEOPETUYECKUX BHIBOIOB;

OOBSACHATH HaydyHble OCHOBBI Hambojee BaXKHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTHIHA,
HampuMep, MPAKTHYECKOTO HCIOJIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPrUM Ha OCHOBE 3aKOHA
MIPEeBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

ok wnE



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne U3k Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs HANPABICHO HA AOCTHKCHHE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIHTATOB.

B pesymbrare w3yueHus (U3MKM Ha YpOBHE OCHOBHOTO O0OIIEro o0pa3oBaHUs Y
oOyyaromerocst OyyT c(OpMHPOBAHBI CIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUSA:

— TMPOSBIICHUE WHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (DU3MUEeCKOit
HayKH;

— IIEHHOCTHOE€ OTHOIIEHHUE K JIOCTHKEHUSM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKEHUHN (QUBHKY;

— OCO3HaHHE BAKHOCTU MOPATHHO--ITHYECKUX MPUHITUIIOB B JIEATEIHLHOCTH YIEHOTO;

3) 3cTeTH4ecKoro BOCIMTAHMS:

— BOCHPUSTHE ICTETHMUYECKHX KaueCTB (PU3MUECKOW HAYKH: €€ TapMOHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) e HHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HAaHHWE IEHHOCTH (PU3MYECKON HayKM KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTABIISAIOIIEN KyIbTypHhI;

pa3BUTHE HAYYHOU JII0003HATEILHOCTH, HHTEpECa K UCCIIEI0BATEIbCKON IEATEIILHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOI0 0J1ATONOJYy YU

— OCO3HaHHE LEHHOCTU Oe30macHoro obpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, B&KHOCTU MpaBHJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, HA IOPOTax, C AEKTPUUYECKUM U
TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIOBHUSX;

— c(OpMHPOBAHHOCTh HaBBIKA pe(ICKCUU, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO
e MpaBa y APyroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHUBHOE y4yaCTHE B pEIICHUU MPaKTUYECKHUX 3a/ad (B paMkKax ceMbd, 00pa30BaTEIbHOMN
OpraHu3aliy, ropojia, Kpas) TEXHOJOTHYECKONW U COI[MAIbHOM HAIlpaBICHHOCTH, TPEOYIOLIUX B TOM
quciie ¥ GU3NYECKUX 3HAHMUIA;

— HHTEepec K MPaKTUYECKOMY U3yUYeHHIO podeccuil, CBsI3aHHBIX ¢ (PU3UKOIL;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:

— OpHEHTalusi Ha MpUMEHeHHe (PU3MYECKUX 3HAHWM Ui pemieHusl 3aJad B 00JacTu
OKpY)Kalollel cpebl, MIAaHUPOBAHUS TOCTYNKOB M OIEHKM HX BO3MOXHBIX TOCIEACTBUN IS
OKpPY’KaIoIlel Cpe/ibl;

— O0CO3HaHHE II00ATBFHOTO XapaKTepa KOJIOTUYECKUX MPOOJIeM U MyTeil UX pelIeHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOH CPebl:

— MOTpPeOHOCTh BO B3aMMOJCHCTBHM TMpU BBHIMOJHEHUH HCCIEIOBAaHUN U TPOEKTOB
(buznuecKoil HaMpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

— TOBBILIEHUE YPOBHS CBOE€U KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTb;

— MOTpeOHOCTh B (OPMHPOBAHUM HOBBIX 3HAHHI, B TOM 4Hclie (OpMYyIUPOBATH HJEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

— oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

— MJaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (U3MUYECKUX 3HAHMIA,

— CTpeMIIeHHE aHATM3UPOBAThH U BBISBISTH B3aUMOCBSI3H MPUPOIbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHUCJIE C UCTIOJIb30BaHUEM (PH3UUECKUX 3HAHUN;

— OILIGHKa CBOMX JEUCTBUI € YYETOM BIMSHHUS Ha OKPYXKAIOUIYIO CpPEIy, BO3MOKHBIX
rJ100aTbHBIX TIOCEICTBUH.



METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbpTare 0cBOCHHS MPOrpaMMbl 10 (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHuUs
y oOyuatomerocs OyayT cGOpMHUpPOBaHBI MeTampeIMeTHbIe Pe3yJbTaThbl, BKIIOYAIONINE
MO03HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE NeCTBUS, KOMMYHHUKAaTHBHBIC YHUBEPCAIbHbBIE ydeOHbIC
JCWCTBUS, PEryISITUBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBHSL.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

— BBISBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKU 0OBEKTOB (SIBICHHIA);

— YCTaHaBIMBATh CYNIECTBEHHBIH NMPHU3HAK KiacCU(UKAIMU, OCHOBaHMS JJsi 0000IICHUS U
CpaBHEHWS;

— BBISBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B paccMaTpHUBAaEeMBIX (akTax, NAHHBIX U
HAOJIOIEHUSX, OTHOCSAIINXCS K (PHU3UIECKUM SIBIICHUSIM;

— BBISIBJIATH TPUYMHHO--CIICJACTBEHHBIE CBS3UM TIPH WM3YYCHUH (U3NYECKUX SIBICHUA U
MPOIIECCOB, JeaTh BBIBOJBI C HCIIOJH30BAaHUEM ACTYKTUBHBIX W WHAYKTUBHBIX YMO3AKITIOUCHHH,
BBIIBUTATh THITOTE3bI O B3aUMOCBS3IX (PHU3UIECKUX BEINYHH;

— CaMOCTOATEIBHO BBIOMpATh CHOCOO perieHust yueOHOH ¢u3nyeckoil 3amaum (cpaBHEHUE
HECKOJIbKUX BapHUaHTOB pEIIeHUs, BbIOOp HauOoyiee MOAXOMALIETO € YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble nuccienoBarebckne 1eiCTBUS:

— WCTOJB30BATh BOIPOCH! KaK UCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

— HIPOBOJUTH MO CaMOCTOSTENIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHBIH (DU3NYECKUN
IKCIEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHNE (PU3UUECKOTO SIBICHUS;

— OILICHMBaThb HA IMPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpPMAIMIO, IOIYYEHHYIO B XOJ€
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

— CaMOCTOATENBHO (OPMYIUPOBATH 0OOOIIEHUS M BBIBOJBI 110 Pe3yJabTaTaM MPOBEAEHHOTO
HaOJII0/IeHNs, OIIbITA, UCCIICAOBAHMS;

— IPOTHO3UPOBATh BO3MOXKHOE JajbHeWIIee pa3BUTHE (PU3MUYECKHX IPOLECCOB, a TaKXKe
BBI/IBUI'aTh IIPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAaX.

Pa6ora ¢ undopmanmeii:

— IPUMEHATh pa3IMyHble METO/bl, MHCTPYMEHTBI M 3alpochl IpH IOUCKE U OTOOpE
MHGOpMAlLMY WK JaHHBIX C YYETOM MPEUI0KEHHONW yueOHON (hru3nyecKkol 3a1auu;

— aHaAIU3UpPOBaTh, CHUCTEMATHU3UPOBaTb W HHTEPHPETHPOBATH HHGOPMALMIO PA3INYHBIX
BUJIOB U (JOPM IIPEICTABICHHUS;

— CaMOCTOATENIHO BBIOMpATh ONTUMAalbHYIO (opMy npencTaBieHus HHGOpPMALUM U
WUTIOCTPUPOBATh PEIIAEMble 3a/la4l HECIO0XKHBIMU CXEMaMH, JUarpaMMaMH, UHOM rpagukoi u ux
KOMOUWHALIMAMU.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEe 1eiiCTBHUS:

— B X0JIe 00CYXJIeHUs y4eOHOro MaTepuana, pe3yJibTaToB JIAOOPATOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOl TeMbl M BBICKa3blBaTh HJIEH, HallCJIEHHbIE Ha
peleHue 3a1auu 1 nojiep kanue 01aroxenaTeIbHOCTH OOLEHMS;

— COMOCTaBIATh CBOM CYXKJICHHMS C CYXKJIEHHSAMHM JIpYTUX YYacTHUKOB JHMAaJora,
oOHapyXHBaTh pa3Inyie U CXOJCTBO MO3ULIUH;

— BBIPAXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

— myOJUYHO MPEACTaBIATh PE3YJIbTAThl BHIIIOJHEHHOTO (PM3MUECKOTO OMbITA (3KCIIEPUMEHTA,
UCCIIEIOBAHUS, TIPOEKTA);

— TNOHMMAaTh U HCHOJb30BATH MPEUMYIIECTBA KOMAHIHON M MHIAMBHIyaIbHON pabOThl mpu
peleH KOHKPETHON (hru3ndecKoit mpooieMbl;



— OPUHHUMATh UEIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh JACHUCTBUS IO €€
JNOCTHIKEHHIO: PACIIPEACTATh POJH, OOCYXKIaTh MPOLECChl U Pe3yabTaThl COBMECTHOW pabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

— BBIMNOJHATH CBOK 4YacTh pabOThl, AOCTUras KAadeCTBEHHOIO pe3yibTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI;

— OIICHMBATh KAa4€CTBO CBOErO BKJIAJIa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepcaJibHbIe YueOHbIE el CTBUS

Camoopranu3anus:

— BBISABIIATH MPOOJIEMBI B XU3HEHHBIX U yYEOHBIX CHUTYAIHSAX, TPEOYIOMIMX JUIS PEUICHUS
(bu3nyecKux 3HaHUI;

— OpHUEHTUPOBATHCS B PA3JIMYHBIX TMOJX0JAX MPHUHATHA pEIICHUNH (MHIAUBUAYAITHHOE,
MIPUHATHE PEIICHUS B TPYIINE, IPUHIATHE PEIICHUIN TPYIIION);

— CaMOCTOATENILHO COCTAaBJISITh AJTOPUTM perieHuss (U3NYEeCKOW 3amayd WM TJIaHa
HCCTIE0OBaHUs ¢ YIETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
IIpeAJIaraéMble BapUaHThI PEIICHU;

— JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAJbHBII HHTEJJIEKT:

— J1aBaTh QJICKBATHYIO OIIEHKY CUTYallUH U MPeJIarath 1iaH e€ N3MECHCHHUS;

— OOBSCHATh NMPHUYUHBI TOCTHKCHHUS (HETOCTIIKEHUSI) PE3yJIbTAaTOB JESATEIBHOCTH, J1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHCJIE B XOJI BBIMOJHEHHUS (PU3MUECKOTO
UCCIIEIOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIHCTB, W3MEHMBILUXCS CHUTYalUM,
YCTaHOBJIEHHBIX OLINOOK, BOHUKIINX TPYIHOCTEH;

— OILICHUBAaTh COOTBETCTBHE pe3ysbTaTa €U U YCIIOBUSM;

— CTaBUTH ce0s Ha MECTO APYroro 4YejoBeKa B XOJAE Clopa WM JAMCKYCCHU Ha HAyYHYIO
TeMY, HOHUMaTb MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

— MpU3HaBaTh CBOE MPaBO Ha OWMOKY NpHU pEleHUH (PU3NUYECKUX 3a7ady WU B
YTBEPKJICHUSIX Ha HAY4YHbIE TEMBI U TAKOE K€ MIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyueHuss B 7 KJjacce NpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

— HCIIOJIb30BaTh MOHATHS: GU3UYECKUE U XUMUYECKUE SBJICHUSI, HAOIIOIeHUE, DKCIICPUMEHT,
MOJeNb, TUIOTEe3a, €IUHUIBI (U3MYECKUX BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUS
BemecTBa (TBEpIOE, IKHUIAKOE, Ta3000pa3HOE), MeXaHHMYeCcKoe [BUKEHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSIMOJUHEIHOE), TPAeKTOPUs, PaBHOACUCTBYOMIAs cuina, Aedopmarus (ynpyras,
IJIaCTUYECKAas), HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

— paznuuath sBIeHUS (quddy3us, TEIIOBOe ABMKEHHME YacTUIl BEIIECTBa, PaBHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, MHEPIUS, B3aUMOJICHCTBUE TEll, paBHOBECHE TBEPABIX TN C
3aKpEIUIEHHOM OChIO BpAILlCHMs], Neperaya JaBIeHUs TBEPABIMHU TEJIAMH, KUAKOCTSIMU M Ta3aMu,
aTMoc(epHOe TaBJieHHE, TIaBaHHUE Tell, MPEeBpAIlCHNUs MEXaHUYECKON PHEPrHH) MO OMHCAHUI0 UX
XapaKTEePHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;

— pacmo3HaBaTh MPOSIBICHUE NU3YUCHHBIX (DU3MUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B TOM
yrcne (pu3nueckue SIBICHUS B MPUPOJIE: TPUMEPHI ABUKECHHS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOM U
HEXXHUBOU MPHUPOJE, JEHCTBHUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBICHUS
Ha XUBOW OpraHu3M, IUIaBaHUE PBIO, phIUATH B TEJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUIECKYIO
3a/1auy B y4eOHYIO, BBIICTATH CYIIECTBEHHbIE CBOMCTBA (PpU3HAKHN) (PU3UUECKHX SBIICHHI;,

— ONUCHIBATh M3y4YCHHBIC CBOWMCTBA Ten M (PU3MUECKUE SBJICHHS, WCIONB3Ys (pusmdeckue
BEIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHJIA



YIPYroCTH, CHJIA TSYKECTH, BEC Tela, CUJa TPEHHUs, JaBieHUE (TBEPLOIO Tena, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIAa, MeXaHHueckas paboTa, MOIIHOCTb, IUICYO CHJIBL, MOMEHT CHJIBI,
KOA(QHIIMEHT TMOJIE3HOTO JCHCTBUS MEXaHW3MOB, KMHETHYECKash M MOTEHIMANIbHAS SHEPrHs), MpH
ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICT MCHOJIB3YEMBIX BEIMYHMH, X 0003HAYCHUS U
eIMHUIBl (U3NYECKUX BEIUYMH, HAXOAUTHh (DOPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (U3NUYECKYIO
BEIMYUHY C JPYTUMH BEIUYMHAMH, CTPOHUTH Tpa(UKH H3YU4EHHBIX 3aBHCUMOCTEH (H3UUECKUX
BEJIMYMH;

— XapaKTepU30BaTh CBOWCTBA TeJl, (pU3MUECKUE SBJIEHMS U MPOLECCHI, UCHOJb3Yys IpaBHIia
CIIOXEHMsI cuJl (BIOJb OJHOW mpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, NpaBuio
paBHOBecHsl pblyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHHKH, 3aKOH COXPAaHEHUS MeEXaHWYEeCKOU
SHEPTHH, TIPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIHCHIBATh €0 MaTEMaTHYeCKOe
BBIPAKEHUE;

— O0O0BACHATH (pyU3MUECKUE SBJICHUS, MPOLECCHl U CBOWCTBA TeJl, B TOM YUCJIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATh NMPUYMHHO--CIIEJCTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUYECKUX LIAaroB ¢ ONOpoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3HUECKUX
SIBJIICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pemath pacu€THble 3adayd B 1—2 JeicTBUs, HCHONb3ysd 3aKOHbl U (POPMYIIBI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJauyd 3alMChIBaTh KpaTKoe
yCIIOBHE, MOJCTaBIATh (U3NYECKUE BEIUYMHBI B (OPMYJIbl M MPOBOAUTH PACUEThl, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOIUMBIE I PElIeHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTh MOJYyYeHHON
(hbMBUYIECKON BEITUYHHBL;

— pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU (PU3NYECKUX METOJOB, B
ONHMCAHWU MCCIEA0BAHUS BBIIEIATH IPOBEPSEMOE MPEAINOJIOKEeHHE (TUIOTe3y), pa3inyaTh HU
MHTEPIPETUPOBATh MOJYYEHHBIM pe3yabTaT, HaXOAUTh OMIMOKH B XOJE OMbITA, JEIaTh BBIBOABI IO
€ro pe3yibTaram;

— IPOBOJUTH OIBITHI IO HAOMIOJCHUIO (PU3NYECKUX SIBICHUN WIM (PU3NYECKUX CBOMCTB TEII:
(GopMynUpoBaTh NpPOBEPAEMBbIE MPEINOJIONKEHUs, COOUpPAaTh YCTAHOBKY U3 IPEUIOKEHHOIO
000pyZ0BaHus, 3alUCBIBATE XO/1 ONbITA U (POPMYIUPOBATH BHIBOIBI;

— BBINOJIHATh NPSAMBIE U3MEPEHUS PACCTOSHHS, BPEMEHH, Macchl Teja, 00béMa, CWIbI U
TEeMIepaTypbl C HCIOJb30BAaHUEM AaHAJIOIOBBIX M LHU(POBBIX MPHUOOPOB, 3aMUCHIBATh IOKA3aHUS
pUOOPOB ¢ YUETOM 3aJJaHHOH aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

— IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT JPYrod ¢
UCIOJb30BAHUEM MPSAMBIX M3MEPEHMH (3aBUCUMOCTH ITyTH PaBHOMEPHO IBMIKYLIETOCs Tela OT
BPEMEHHU JIBUXKEHMs Tella, CWIIbl TPEHUs CKOJbXKEHUS OT Beca Tela, KadyecTBa 0OpabOTKH
IIOBEPXHOCTEH TEJl W HE3aBUCUMOCTH CHJIbl TPEHHUS OT IJIOLIAJU CONPHUKOCHOBEHUS TeJ, CHUIIBI
YIIPYTOCTH OT YJUIMHEHUs IPYKUHBI, BEITAJIKUBAIOIIEH CUIIbI OT 00bEMA MOTPYKEHHOM YacTH Tena u
OT IUIOTHOCTHU MJKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTH Tela, OT IJIyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TeJI0, YCIOBUI IIaBaHMs TeJ, YCIOBUH paBHOBECHs pbluara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4E€OHOIO MCCIIEJOBAaHUS, COOMpaTh YCTAaHOBKY U BBINOJIHATh W3MEPEHUs, CIEIys
IIPEUI0KEHHOMY IIIaHy, (PUKCHPOBATh Pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEIUYHH
B BUJIE€ IIPEUIOKEHHBIX TaOIMI U rpadUKOB, A€iaTh BBIBOABI 10 pe3ybTaTaM MCCIEI0BAHHUS;

— TPOBOJUTH KOCBEHHBIE U3MEPEHHs (PU3MUECKUX BEIMUYUH (IUIOTHOCTH BELIECTBA KHUJIKOCTU
U TBEPIOrO TeNa, CWJIA TPEHUS CKOJBXKEHMSA, JABJICHHE BO3AyXa, BBITAJIKUBAIOLIAS CHJIA,
JeUCTBYIOIIasi Ha MOTPYKEHHOE B JKUIKOCTh TeNO, KOA(M(HUIMEHT MOJE3HOr0 NeHCTBUS NMPOCTHIX
MEXaHU3MOB), cleaysd MPeJIOKEHHOW MHCTPYKIMM: TpPU BBIINOJHEHUH W3MEpPEeHHH cobuparthb
9KCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUNCIIATH 3HAUEHUE UCKOMOW BEJIMYMHBI;

— coOmonaTh TNpaBWiIa TEXHUKH Oe30macHOCTM npu  pabore ¢ 1abopaTOpHBIM
obopynoBaHueMm;

— YKa3bIBaTh NMPHHLMIIBI AEHCTBHS NPUOOPOB M TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONIMecs COCYAbl, OapoMeTp, pblyar, MOJBWKHBI W HENOJBMXKHBIA OJIOK,
HAKJIOHHAsI IJIOCKOCTH;



— XapaKTepU30BaTh MPUHIIMITEI ICHCTBUS NU3YUYCHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OTIOpPOI HA WX ONMUCAHMS (B TOM YMCIIE: MOJUIMITHUKH, YCTPONUCTBO BOJOMPOBO/IA, THIPABINYECKUI
MPEecc, MaHOMETpP, BBHICOTOMEp, IMOPIIHEBOM HACOC, apeoOMETp), MCIOJIb3ys 3HAHUS O CBOMCTBAX
(bu3nUecKuX SABICHUNA U HEOOXOJMMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJUTH TpuUMEpbl (HAXOMUTh HMHOOPMANHMIO O TMPUMEpPax) NPAKTHIECKOTO
WCIIOJb30BaHUs (PM3MUECKUX 3HAHWUW B TIOBCEIHEBHOM KM3HU U1l oOecrieueHrs 0e30MacHOCTU MPHU
oOpaleHny ¢ MpudoOpaMu M TEXHUYCCKHUMH yCTPOWCTBAMH, COXPAHEHUS 370POBbS M COOIIOACHUS
HOPM 2KOJIOTHYECKOTO MOBEICHHS B OKPYKAIOIIEH Cpejie;

— OCYHIICCTBIIATH OTOOP HMCTOYHHUKOB wuH(MopManuu B HWHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIMXCA 3HAHUM M MYyTEM CpaBHEHUS Pa3IUYHBIX
WMCTOYHUKOB BBIICTATH HHQPOPMAIUIO, KOTOpasl SBJISCTCS MPOTHBOPEYUBOM WU MOXKET OBITH
HEJIOCTOBEPHOI;

— HCMOJIb30BaTh TPH BBHINOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJISAPHYIO JIUTEPATypy
(hMBUYECKOTO COJIEpKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTh MHTepHET, BIaJAeTh MpUEMaMU
KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBanusi UHPOPMAIIMU U3 OJTHOM 3HAKOBOW CHCTEMBI B JAPYTYIO;

— CcO3/1aBaTh COOCTBEHHBIC KpAaTKHE INMHUCHMEHHBIC W YCTHBIE COOOINEHUS HAa OCHOBE 2—3
WCTOYHUKOB HHGOpMaMK (HU3HUYECKOTO COJACPKAHWSA, B TOM YHCJIE MyOJMYHO [ejaTh KpaTKUe
COOOIIEHNsT O pe3ylbTaraXx TPOEKTOB WWIM Yy4eOHBIX WCCIEAOBaHUN, NPU OTOM T'PaAaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA ammapar Kypca (U3UKHA, COMPOBOXKIATH BBICTYIUICHHE
MpEe3EHTALKEN;

— TpU BBHITIOJHEHUW YYEOHBIX TPOEKTOB M HCCIEAOBAHUM paclpenessTh O00sS3aHHOCTH B
TpymnIe B COOTBETCTBUM C MOCTaBJICHHBIMH 33JladaMU, CICAWTH 32 BHITIOJIHEHHEM IUJIaHa JCHCTBUM,
a7eKBaTHO  OIIGHMBaTh COOCTBEHHBIM BKJAJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPAUBATh
KOMMYHHMKATHBHOE B3aUMO/ICHCTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

K koHmy oOy4yeHuss B 8 Kijacce mpenMeTHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

— WCTOJB30BaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBWKCHHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBa, KPUCTAJUIMYECKAE U aMOop(HBIC Tella, HACHIIECHHBIN H
HEHACHIIIEHHBIH 1ap, BIAKHOCTh BO3/IyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTHs, TETNIOBOM JIBUTATEb,
AIIEMEHTAPHBIN AJIEKTPUUSCKUI 3apsij, OSJICKTPUYECKOE II0JIe, IPOBOJHUKUA M JAUAJICKTPHKH,
MIOCTOSTHHBIH AJIEKTPUYECKHIA TOK, MATHUTHOE TI0JIE;

— pa3nu4arh SBJICHUS (TEIUIOBOE pACIIMPEHUWE W C)KaThe, TeIUlonepenaya, TelIoBOe
paBHOBeCHE, CMauyMBaHHWE, KaNWUISPHBIC SBICHHS, WCIAPEHUE, KOHJCHCAIUS, IUIABJICHHUE,
KpucTaiuu3anus (OTBEpICBaHHE), KUIICHHWE, TeIulonepenada (TEIUIONPOBOJIHOCTh, KOHBEKITHS,
W3IYYCHHUE), ODIICKTPU3ALUs Tell, B3aMMOJCHCTBHE 3apsioB, ICUCTBHUS DIIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHEC MarHUTOB, JCHCTBHE MArHUTHOTO TIOJISI HA MPOBOJHUK C
TOKOM, DJICKTPOMAarHUTHAs MHAYKIIMS) 10 OTIMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOILINX JIaHHOE (PU3NYECKOe SIBJICHUC,

— pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYCCKUX SBICHUH B OKPYKAIOIIIEM MUPE, B TOM
quciae (U3NYECKUE SBICHHUS B MPUPOJC: TMOBEPXHOCTHOE HATSDKEHUE M KANMUIPHBIC SBJICHUS B
MpUpOJIe, KPUCTAIIBl B Tpupoje, usnydeHue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHE POCHI, TyMaHa, WHES, CHEra, DJIEKTPUYECKUE SBIIEHUS B aTMocdepe, dJIEKTPUUECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMIH, Apeiid MOI0COB, POJIb MATHUTHOTO MO IS JKU3HU
Ha 3emiie, MOJIIPHOE CHsIHHUE, MPH 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIJICNATH
CYIIIECTBEHHbBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBIICHUM;

— ONUCHIBATh M3y4YCHHBIE CBOMCTBA Ten M (PU3MUECKUE SBJICHHS, WCHONB3YsS (pusmueckue
BENTUYMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrHusi, KOJIHMYECTBO TEIUIOTHI, yIENbHAs TEIIOEMKOCTb
BEIECTBA, yJeNbHas TEIJIOTa IJIaBJICHUs, ylelbHAs TeIIoTa MapooOpa3oBaHus, yAeIbHas TEIUIoTa
CrOpaHMsi TOIUTMBA, KOA(D(UIIMEHT TMOJEe3HOTO0 MJCHCTBHS TEIUIOBOM MAIIWHBI, OTHOCUTEIbHAS
BIQXHOCTh  BO3JyXa, OJIEKTPUYECKH 3apsi, cujla TOKa, DJIEKTPHUYECKOe HampsiKeHUe,



CONPOTHUBIIEHUE TPOBOJHUKA, YACIHHOE CONPOTHUBICHUE BElIECTBA, padOoTa W MOIIHOCTb
AIIEKTPUYECKOTO TOKA), MPH ONMCAHUU MPABHIBHO TPAKTOBATH (PMU3UUECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYUH, O003HAYECHUS W EIUHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0O BEIUYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpauKu H3Y4EHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEINYHH;

— XapaKTepU30BaTh CBOWCTBA TeJl, PU3NUYECKUE SBJICHUS U MIPOLIECCHI, UCIOJIb3ysd OCHOBHbBIE
MIOJIOKEHUST MOJIEKYJISIPHO--KHHETUYECKOM TEOPUM CTPOEHMSI BEIECTBA, MPUHLUI CYNEPHO3ULUU
1oJiel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma JJ1s yyacTKa LIeNH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUsI SHEPTUH, TIPH 3TOM J]aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U
3aMKChIBaTh €r0 MAaTEMATUYECKOE BBIPAYKEHUE;

— OOBACHATH (PU3MUECKUE MPOIIECCHI M CBOWMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE CHUTyallUui
MPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa: BBIABIATH MPHUYHMHHO-CICJICTBEHHBIE CBSI3U, CTPOUTH
oOBbsicHeHHEe W3 1—2 JIOrMYecKUX WIaroB C¢ OMOpod Ha 1—2 U3ydeHHBIX CBOWCTBA (PU3MUECKUX
SIBJIIEHUH, QPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemath pacu€THble 3aJauyd B 2—3 JEMCTBUS, MCHNONb3ysd 3aKOHbl U  (POpMyIIBI,
CBs3bIBAIOIIME (PU3NYECKUE BEIMUMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJauyd 3alMChIBaTh KpaTKoe
YCITIOBHE, BBIABIISITH HEAOCTATOK JAHHBIX JUIS PEHICHUs 3aJa4d, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMble s €€ pelIeHus, NPOBOAUTH pPacdy€Tbl U CPAaBHUBATH IIOJIyYEHHOE 3HAYEHUE
(bU3NIECKOl BETUYNHBI C H3BECTHBIMHU JTAHHBIMU;

— pacrno3HaBaTh IpoOJeMBbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOUIN (PU3HUECKUX METOJIOB,
UCIOJIb3YSl OINKCAaHUE MCCIEA0BaHUSA, BBIACNIATh MPOBEPSEMOE TMPEIINOJIOKEHUE, OICHUBATh
MPaBUJIBHOCTH MOPSI/IKa MPOBEICHUS UCCIIEIOBaHUS, JeNIaTh BBIBO/IBI;

— TIPOBOJUTH OTIBITHI IO HAOIIOJCHUIO (PU3NUYECCKHUX SIBICHUH WM (U3NIECKUX CBOWCTB TeEl
(xanWJUIApHBIE SBJIEHUS, 3aBUCUMOCTD JIABJICHUS BO3JyXa OT €ro o0béMa, TeMIEpaTypsl, CKOPOCTU
Ipolecca OCThIBAHUS M HAarpeBaHMs IPHU HU3IY4YEHUU OT LBETa H3Jydarollell (MOrjouarome)
MIOBEPXHOCTH, CKOPOCTb UCIAPEHMsI BOJBI OT TEMIIEPATYpPhl KUIKOCTU U IUIOLAAN €€ TIOBEPXHOCTH,
NIEKTpU3alUsg Tel U B3aUMOJICHCTBHE IEKTPUUYECKHX 3apsAloB, B3aMMOJEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIU3alisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, IEMCTBUS MarHUTHOT'O MOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JICKTPOABHUIATENs] MOCTOSIHHOTO TOKA):
(bopMynupoBaTh IpOBEpsAEMbIE IMPEANOJIOKEHHs, COOMpaTh YCTAHOBKY U3 IPEUIOKEHHOIO
000pyJ0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BBIBOBI;

— BBINOJIHATH IPAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BJIQXKHOCTU BO3/yXa, CUJIbI
TOKA, HAIPSKEHUs C HUCIOJIb30BAHUEM AHAJIOTOBBIX NMPUOOPOB M AATYMKOB (PU3UYECKUX BEIUYUH,
CpaBHUBATh PE3y/bTaThl U3MEPEHUH C YU4ETOM 3aJaHHON a0COJIFOTHON NOIPEIIHOCTH;

— IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (U3NYECKOM BEIMYUHBI OT APYrod C
UCIOJb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCHMMOCTb CONPOTUBIICHUS MPOBOJHHKA OT €ro JUIMHBI,
IUIOIIAJM TTONEPEYHOT0 CEUCHMsI M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA MPOBOJHMKA, CHUJIBI TOKa,
UAYILIEro 4epe3 MpOBOJHMK, OT HAPSIKEHUs Ha MPOBOJHUKE, UCCIIE0BAHHUE II0CIIEJOBATEIBHOIO U
HapajyieIbHOr0 COEMHEHUI MPOBOJHUKOB): IIAHUPOBATh HCCIENIOBaHME, COOMpPATh YCTaHOBKY U
BBITMIOJIHATE M3MEPEHUs, CleAysl NMPEeAIoKEHHOMY IUIaHy, (PMKCHpPOBAaTh pe3y/lbTaThl MOJYYEHHOM
3aBHCHUMOCTH B BHJIE TaOIUI U I'padMKOB, JeIaTh BEIBO/bI IO PE3yIbTaTaM HCCIIEI0BaHUS;

— NIpPOBOJUTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BeIWYMH (yIeNbHas TEII0EMKOCTh
BEIIIECTBA, CONPOTHUBIIEHUE MPOBOJIHUKA, pad0Ta M MOIIHOCTh AJIEKTPUUYECKOIO TOKA): IUIAHUPOBATh
U3MEpEHHUs, coOUpaTh SKCHEPUMEHTAIbHYI YCTAHOBKY, CIEeAys NpPEJIOKEHHOW HMHCTPYKLIMH, H
BBIUUCIIATH 3HAaUEHUE BEJTHMYUHBI;

— coOmonaTh TNpaBWiIa TEXHUKH Oe30macHOCTH npu  pabore ¢ 1abopaTOpHBIM
obopynoBaHuEeM;

— XapaxkTepu30BaTh MPUHLUIIBI AEUCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB ¢
ONOpPOH Ha MX ONucaHUA (B TOM YHCIE: CUCTEMA OTOIJICHUS JOMOB, TMIPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETpP, CUYETUMK ODICKTPUUYECKONH HHEPIUH, DIEKTPOOCBETHTEIbHbIE NPHOOPHI,
HarpeBaTesbHbIE JIEKTPONPUOOPHI (IIPUMEPHI), MEKTPUUYECKHE MPETOXPAHUTENH, HIEKTPOMArHuT,



AIIEKTPOJBHUraTeNlb MOCTOSIHHOTO TOKA), MCHOJB3YS 3HAHUSA O CBOMCTBAaX (DM3WYECKUX SBICHUHA H
HE00X0AMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXeMaM
U CXEeMAaTUYHBIM PHCYHKaM (3KUIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETp, TUTPOMET, JBUTraTENb
BHYTPEHHETO CrOpaHMsl, >JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI JJIEKTPHUECKUX Iered ¢
MOCIIEIOBATEIBHBIM U TapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyasi YCIOBHbIE 0003HAUCHHS
JJIEMEHTOB JIEKTPUUYECKUX LEIEH;

— TPUBOAWTH TpHUMEPHl (HAXOOUTh HMHGPOpPMAIMIO O TpPUMEpax) MPAKTHYECKOTO
WCTIOJIb30BaHUsl (PU3NUYECKUX 3HAHWW B MOBCEJHEBHOM JKMU3HU ISl 0OecTiedeHns: O€30MacHOCTH MPH
oOpamieHny ¢ npubOpaMu U TEXHHYECKUMH yCTPOHCTBAMHU, COXPAHEHHsS 3/I0OPOBBSI U COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOLIEH cperie;

— OCYIIECTBIISITh MOUCK MH(pOpMAIMK (U3HNUECKOTO cojJiepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOINXCS 3HAHUM W MyTEéM CpPaBHEHUS JOTIOJHUTEIBHBIX WCTOYHHKOB BBIJEISATH MH(OPMAIIHIO,
KOTOpast ABJISIETCS MPOTHBOPEUNBOM HITH MOXKET OBITH HEIOCTOBEPHOM;

— WCTOJB30BaTh TPU BBHITOJHEHUM Y4eOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATYPy
(GU3NIECKOTO COJNepKaHUs, CIIPABOYHBIE MaTepHAIIbl, PECypChl ceTH MHTepHeT, BIafeTh mpuéMamu
KOHCTIEKTHPOBAHUS TEKCTA, IPeoOpa3oBaHust MHPOPMAILIUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

— co3JIaBaTh COOCTBEHHBIE IMCBbMEHHBIE U KpaTKHWE YCTHblEe cooOmeHus, o0oOmas
WHPOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (DPU3MUECKOTO COACp)KaHUS, B TOM 4YHCIE IYOJIHMYHO
MIPEJCTABIATh PE3YIbTAThI MPOSKTHON I MCCIIEIOBATENBCKOM NESITeTbHOCTH, TIPU 3TOM I'PaMOTHO
WCTIOJh30BaTh W3YYCHHBIH TOHATHHHBIA ammapaT Kypca (HU3UKH, COMPOBOXKIATH BBICTYIJICHHE
MpEe3EHTALKEN;

— TP BBHIMIOJIHEHWUH YYEOHBIX TIPOEKTOB M HCCICNOBAHWN (U3UYECKUX IPOIIECCOB
pacmpenenats 00S3aHHOCTH B TPYNIE B COOTBETCTBHH C ITOCTABJICHHBIMU 3aJadaMu, CICIUTH 3a
BBINTOJTHEHUEM IUIaHA IEHCTBUH U KOPPEKTHPOBATh €ro, aAeKBaTHO OLICHNBATh COOCTBEHHBII BKJIAJ B
IEATeNbHOCTh TPYIIIBI, BBICTPAMBATh KOMMYHHUKAaTHBHOE B3aMMOICHCTBHE, MPOSIBIISAS T'OTOBHOCTD
paspeniath KOH(PIUKTHI.

K xonmy oOyueHuss B 9 KJjacce npeiAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

— HCNOJb30BaTh MOHATHS: CHCTeMa OTcuéTa, MaTepuaibHas TOYKa, TPAeKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHHYECKOTro MABWXKEeHUs, Aedopmanus (ympyras, IJIacTUYEcKas), TpEHHeE,
LEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh M TEperpy3Kkd, LEHTP TSHKECTH, aOCOJIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKHE KOJeOaHUS U BOJIHBI,
3BYK, HH(PA3BYK U YIAbTPA3BYK, AEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA AJIEKTPOMArHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JAJTbHO30PKOCTh, CIIEKTPHI MCITyCKaHUS W TOTJIONIeHHs, ajbda-, 0eTa- U ramMmma-
W3ITy4eHUs!, U30TOIBL, SepHast YHEPreTHKA;

— pas3nuyath sBICHHUS (paBHOMEPHOE W HEpPaBHOMEPHOE MPSIMOJIMHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBHKEHUE, CBOOOIHOE Ma/IeHUE TeJl, pABHOMEPHOE ABUKECHHE T10
OKPY’KHOCTH, B3aUMO/ICUCTBUE TEJI, PEAKTUBHOE JBI)KEHHE, KOJIeOaTeIbHOE IBIKEHUE (3aTyXarolue
U BBIHYXKJCHHbBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBHKCHHE, OTPAKEHUE 3BYKA, MPSIMOJIHMHEHHOE
pacnpoCTpaHeHHe, OTpPaKEHUE U NPEIOMJIEHHE CBETa, IOJIHOE BHYTPEHHEE OTpaKeHHE CBETa,
pasnokeHue OeNoro cBeTa B CHEKTP U CIOXKEHHE CHEKTPalbHBIX IIBETOB, AWCIEPCHUS] CBETa,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BOSBHUKHOBEHUE JIMHENYATOrO CIEKTPa M3JIy4YEHHUs) MO OMHCAHUIO
WX XapaKTepPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;

— pacrmo3HaBaTh MPOSIBICHHE M3Y4EHHBIX (PU3MUECKHUX SBICHHUI B OKpYyKaroleM mupe (B
TOM umucie (pu3uveckue sBICHUS B MPUPOJIE: MPUIMBBI U OTIHBBI, JBIKeHUE TMiaHeT ColHeyHOU
CUCTEMBbI, PEAKTUBHOE JIBIDKEHHME JKMBBIX OPraHM3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMU,
3eMIIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO, I[BETA TeJl, ONTUYECKUE SIBJICHUS B MPUPOJE,
OMoJorMYecKoe JIeHCTBHUE BHJIUMOTO, YIbTPa(dUOJIETOBOTO U PEHTTEHOBCKOTO W3TYYECHUH,
€CTECTBEHHBIN PaTUOAKTUBHBIA (DOH, KOCMUYECKUE JIyUd, PAJMOAKTUBHOE HM3IIyUYE€HUE MPHUPOIHBIX



MUHEpAJIOB, ACUCTBUE PAJAMOAKTUBHBIX M3JIyUEHUH Ha OpPraHU3M 4YeJIOBEKa), IIPU 3TOM IEPEBOAUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICISATH CYIICCTBEHHBIC CBOWMCTBA (MPU3HAKH) (U3NIECKUX
SIBJICHUI;

—  ONUCHIBAaTh W3yYCHHBIE CBOMCTBA Tel M (DM3MYECKUE SIBJICHUS, UCIOJIB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEIHSAS MU MIHOBEHHAs CKOpPOCTb Teja IPU HEPABHOMEPHOM JIBUJKEHUH, YCKOpPEHHE,
IepeMelleHue, MyTh, YIJIOBas CKOPOCThb, CUJIa TPEHMSI, CUJIa YIIPYrOCTH, CUjla TSKECTH, YCKOpPEHHUE
cBOOOJTHOTO TAJICHUs, BEC TEJIa, UMITYJIbC TeJIa, UMITYJIbC CUJIbI, MEXaHUYecKasi paboTa ¥ MOIITHOCTb,
MOTEHLMAJIbHAS SHEprusi Teja, MOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, NOTEHUUAIbHAs SHEPIUs
C)KaTOM NPYKHUHBI, KMHETUYECKasl 3HEPIusi, IOJHas MEeXaHWYecKas SHEprus, Nepuoj M YacToTa
Koyie0aHWi, JJIMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTellb
NPEJOMJICHUSI CPEebl), TIPU ONMMCAHWU TPABHIBHO TPAKTOBATh (DM3WYECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, O0O3HAUEHUS U €IUWHUIBl (PU3NYECKUX BEJIMYMH, HAXOAUThb (OPMYJbl, CBS3bIBAIOLINE
JAHHYI0 (U3MYECKYI0 BEJIWYMHY C JpYTMMH BEJIMYMHAMHU, CTPOUTh TpaduKd H3Y4YEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

—  XapakTepu3oBaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U IPOLIECCHI, UCIONb3Yys 3aKOH
COXPAaHEHHUs DHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLMII CYNEPIO3UIMUA CHUJI, NPUHIUI
oTHocuTenbHOCTH ["anmunes, 3akoHbl HbproTOHA, 3aKOH COXpaHEHMsI UMITYJbCa, 3aKOHBI OTPAXKEHUS U
MIPEIOMIIEHHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsA0BOIO U MAacCOBOTO YMCEN MPHU SACPHBIX PEaKIUsIX,
IpU 3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

—  OOBACHATH U3NYECKHE MPOIIECCH U CBOWCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYalui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH MPUYMHHO--CJIEACTBEHHbIE CBS3H, CTPOUTH
o0BbsicCHEeHHE M3 2—3 JIOTUYECKUX IIaroB C OMOpPOM Ha 2—3 U3y4eHHBIX CBOMCTBA (DU3MYECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemath pacu€THbIC 3a1a4M (ONMUPAIOIIHUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIIOIB3Ys
3aKOHBI M (POPMYIIbI, CBSI3BIBAIOUINE (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/laud
3aMMChIBaTh KPaTKOE YCIIOBHE, BBISBIATH HEAOCTAIOIIME WM M30BITOYHBIE JaHHBIE, BHIOMpATh
3aKOHBI U (OpMyNbl, HEOOXOAUMbIE [UIsl pEIICHHs, MPOBOIUTH pPACYETHl U OLECHUBAThH
PEATUCTUYHOCTD TOJYYEHHOTO 3HaYEHUST GU3NYECKOM BETUUHHBI;

—  pacno3HaBaTh MPoOJIEMbl, KOTOPHIE MOKHO PEIIUTh IPU MOMOIIU (HU3UYECKUX METOJIOB,
WCIIOJb3Ysl ONMCAaHUE MCCIEIOBAHUS, BBIICIATh MPOBEPAEMOE NPEANOJIOKEHNUE, OLICHUBATh
MPAaBUJIBHOCTh MOPSAKA MPOBEACHUS HCCIEAOBAHMUSA, JENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OIBITOB;

—  TPOBOJUTH OMBITHI IO HAOIIOJCHHUIO (PU3UUECKUX SBICHUM UK (PU3MUECKUX CBOMCTB TeJ
(u3yyeHne BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAaHEHHsS SHEPruu, 3aBUCUMOCTb IIepUoja
KoJieOaHui MPY>KUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbI MaJIbIX KOJIeOaHU, MPSMOJIMHEHOE paclipoCTpaHEHHE CBETa, Pa3JIoKeHHE OENIoro cBeTa
B CIIEKTP, U3YUYEHHUE CBONCTB M300paKeHHs B IJIOCKOM 3epKajie U CBOMCTB N300pakeHUsI IPEMETa B
coOuparomield  JuH3e, HAOMIOJCHHE CIUIONIHBIX M  JUHEHYaThIX CIEKTPOB  M3JIYYEHHs):
CaMOCTOSITENIBHO COOUpPATh YCTaHOBKY M3 HM30BITOYHOrO Habopa oOOpydOBaHHS, OINUCHIBATH XOJI
OTIBITA U €T0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOJIBI,

— TMPOBOJAUTH TNPH HEOOXOAMMOCTH CEpHUI0 NPSMBIX HM3MEpPEHMH, OIpenensis CcpeaHee
3HaYeHHEe Hu3MepsieMoil BenuuuHbl ((POKYCHOE paccTosiHMe coOuparouieil JUH3bI), 000CHOBHIBAThH
BBIOOD crioco0a u3MepeHus (M3MEepUTEIBHOTO Mpudopa);

— TPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (HU3MUECKUX BEJIMYMH C MCIOJIb30BAaHUEM
OpSIMBIX M3MEpPEHMH (3aBUCUMOCTh IYTH OT BPEMEHM NpHU PaBHOYCKOPEHHOM JBMXKEHMU Oe3
HayaJlbHOM CKOPOCTH, IepHoja KoJieOaHUIl MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI HUTH,
3aBUCHMOCTHM yIJIa OTPaKEHMsI CBETA OT yIjla NaJEHMs U yIJla NPEJOMJICHUS OT YIJla MajeHMs):
IUTAHUPOBATh HCCIIEIOBaHME, CAaMOCTOATENBHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH pe3yiIbTaThl
MOJIy4eHHOH 3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHJIE TAOJMUI] U I'padUKOB, AeJaTh BBIBOJBI MO
pe3yipTaTaM MCCIEA0BaHMUS;



— TPOBOJUTH KOCBEHHBIC HW3MEpEHUs (PU3MUECKHX BEIMYMH (CPEAHAI CKOpPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHHs, HKECTKOCTD
NPYKUHBI, KO(PQHUIUEHT TPEHHUS CKOJIBKEHHUsS, MeXaHWdyeckas padoTa M MOIIHOCTb, 4acToTa H
nepuoj KojnebaHUil MaTeMaTHYeCKOro M MPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJIa cOOMparomieit
JIMH3BI, PAIMOAKTUBHBINA (JOH): INIAHUPOBATh U3MEPEHHUS, COOUPATH SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINIOJIHATH MU3MEPEHUS, CIEeAysl MPENI0KEHHOW MHCTPYKLIHUU, BBIUUCIISTH 3HAUEHHUE BEIMYUHBI U
aHAJIM3UPOBATH MOJIYUYEHHBIE PE3YJIbTAThI C YUETOM 33JaHHON NOTPEIIHOCTH U3MEPEHMUI;

— coOmromaTh TpaBHJa TEXHUKH O€30macHOCTH MpH  paboTe ¢ J1abopaTopHBIM
o0opynoBaHuEM;

—  pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYCHHBIX (PM3MUECKUX MOJICNICH: MaTeprabHasi TOUKa,
abCoIOTHO TBEPAOE TEJO, TOYEUHBIM MCTOUYHMK CBETa, Jy4, TOHKas JIMH3A, IJaHETapHas MOJIENb
aToMa, HyKJIOHHAsI MOJIeJIb @aTOMHOTO $1/1pa;

—  XapaxkTepu30BaTh MPUHIUIBI IEHCTBUSA N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C OMOpod Ha HX OomnucaHus (B TOM YHCIE: CHUAOMETpP, JATUYUKU TOJOXKEHHs, PACCTOSHUS H
YCKOpPEHUS, paKeTa, 3X0JIOT, OUKH, MEPUCKOT, (oToarmapar, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII,
O3UMETp, Kamepa BuiibcoHa), HCHOJB3ysd 3HAHUA O CBOWCTBaX (UBUYECKUX SIBJICHUH U
Heo0xoIuMble (prU3NUEeCcKUEe 3aKOHOMEPHOCTH;

—  HCHOJb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTHMUYECKUX IPOILIECCOB MPU PEIICHUH Y4eOHO--TIPAKTHUECKUX
3a/1a4, ONTUYECKHE CXEMbl JUIsI MOCTPOEHUS M300paKeHWIl B IUIOCKOM 3epKajie U coOuparomieit
JIUH3E;

— TpPUBOAUTH MpUMEPHl (HAXOIUTh HH(OpPMAIMIO O MpUMepax) MPAKTUYECKOTO
WCIO0JIb30BaHUs (PU3MYECKUX 3HAHUN B MOBCEAHEBHOW KU3HU Ui oOecriedeHus] 0€30MacHOCTH MPH
oOpaiieHuy ¢ npubopaMu U TEXHUUECKUMH YCTPOMCTBAMHU, COXPAaHEHMsI 3/I0POBbsl U COOIIOACHUS
HOPM 3KOJIOTMYECKOT0 MIOBEACHUS B OKPYKAIOLIEH cperie;

—  OCYILECTBJIATH MOMCK HH(popManuu (Quznyeckoro cojepxkaHusd B VHTepHere,
CaMOCTOATENIBHO (OPMYJIUPYSI MOMCKOBBIM 3ampoc, HAXOAUTh IyTHU OIpPEENICHHs JOCTOBEPHOCTH
MOJIy4eHHOH MH(pOpMalMKM HAa OCHOBE UMEIOLINXCS 3HAHUN U JJONOJHUTEIbHBIX HCTOUHUKOB;

—  HCHOJIb30BaTh IIPU BBINOJIHEHUHM YYEOHBIX 3aaHUN Hay4YHO--TIOMYJISPHYIO JMTEPATYpy
(GU3MYECKOro coJepXaHus, CIIPaBOUHbIE MaTepUalbl, pecypchl ceTu MHTepHeT, BiaaeTs npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa30oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYT'YIO;

—  cO03/aBaTh COOCTBEHHbIE TUCbMEHHBIE M YCTHbIE COOOLICHHUs Ha OCHOBE MH(OpMAaIK U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COJEpKaHMsl, IyOIMYHO NPEACTaBIATh Ppe3yibTaThl
IIPOEKTHON WJIM MCCIIEI0BATENbCKON JEATEIIBHOCTH, IIPH 3TOM I'PaMOTHO HCHOJIb30BaTh M3y4YE€HHBIN
MOHATUMHBIN anmapar U3y4aeMoro pasjena (pU3MKU U COIPOBOXKAATh BBICTYIUIEHUE IIPE3EHTALMEN ¢
y4€TOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBO yacos DJ1eKTPOHHbIE
Ne HaumenoBanue pasiesioB K (uu¢poBbIe)
n/n TeM NPOrPaMMBblI Bcero ontposbubie | IpakTuieckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypes
Paznen 1. ®usuka u e€ posib B MO3HAHMH OKPY/KAIOLIEr0 MUpa
bubaunoreka LIOK
1.1 | ®usuka - HayKa O MPUPoOJE 2 0 0 https://m.edsoo.ru/7f
416194
bubmaunoreka [IOK
1.2 | ®usnueckue BEIHYHHE 2 0 1 https://m.edsoo.ru/7f
416194
EctecTBeHHOHAYYHBIN METO brbimorexa [IOK
1.3 i A 2 0 1 https://m.edsoo.ru/7f
IIO3HAHUSA 416194
Uroro no pazaeny 6
Paznen 2. IlepBoHayaibHble CBeIeHHS 0 CTPOEHUH BelllecTBa
bub6mmoreka IJOK
2.1 | Crpoenue BemiecTa 1 0 0 https://m.edsoo.ru/7f
416194
JIBr>keHue U B3aMMOJICHCTBHE bubmmorexa LIOK
2.2 A 2 0 1 https://m.edsoo.ru/7f
YJaCTHI] BEIMIECTBA 416194
bu6mmoreka IJOK
2.3 AerpzzaTzHe cocToAmmA 2 0 0 https://m.edsoo.ru/7f
peteets 416194
Hroro no pasneny 5
Paznen 3. /[BukeHUe M B3aMMo/ieiicTBHE TeJl
bubmmoreka IJOK
3.1 | MexaHu4ecKoe IBHKEHNE 4 0 https://m.edsoo.ru/7f
416194
bubmmoreka IJOK
3.2 | Unepus, Macca, IIIOTHOCTD 4 1 https://m.edsoo.ru/7f
416194
Bbubnuoreka IJOK
3.3 | Cuua. Bujsl cun 13 1 2 https://m.edsoo.ru/7f
416194
Uroro mo pazneny 21
Paznen 4. laBjeHue TBEPABIX TeJl, sKHAKOCTEH U ra3oB
Hanenue. Ilepegada naBneHus Bbubnuoreka IJOK
4.1 | TBEPABIMU TEIAMH, 3 0 0 https://m.edsoo.ru/7f
JKUIKOCTSAMH U Ta3aMu 416194
bubmmoreka [IOK
4.2 | JlaBneHue >KUIKOCTH 5 0 0 https://m.edsoo.ru/7f
416194
bubmmoreka [IOK
4.3 | AtmocthepHOe 1aBleHHE 6 0 0 https://m.edsoo.ru/7f

416194
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. bubmunoreka LIOK
4.4 HeHCTBITI.e PRIAKOCTH | Ta3a Ha 7 3 https.//m.edsoo.ru/7f
MOrpyXEHHOE B HUX TEIIO 416194
Wroro no pazneny 21
Paznea 5. Pabota u MomHOCTB. JHeprust
bubauoreka [IOK
5.1 | PaGora 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f
416194
bubaunoreka LIOK
5.2 | [IpocThiec MEXaHU3MBbI 5 2 https://m.edsoo.ru/7f
416194
bubaunoreka [IOK
5.3 | Mexanuueckasi SHEprHsi 4 1 https://m.edsoo.ru/7f
416194
HWroro no pazaeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 68 13
1O TTPOTPAMME
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8 KJIACC

KognuecTBO 4acos DJ1eKTPOHHbBIE
Ne | HammeHoBaHue pa3ienoB K (uu¢ppoBbIe)
n/n U TeM IPOrpaMMBI Bcero onTpoibubie | IIpakTHyeckue o0pa3oBaTeJibHbIE
padoThI padoThI pecypes
Pazpean 1. TemioBble siBjeHUs
C cBOMCTBA bubmuoreka ITOK
1.1 | crpocuned 7 0 0 https://m.edsoo.ru/7f
BEIIICCTBA 4181ce
bubaunoreka [IOK
1.2 | TemioBbIe MPOIIECCHI 21 1 5 https://m.edsoo.ru/7f
4181ce
Hroro no pazaeny 28
Pa3zaen 2. DaekTpuyeckre 1 MATHUTHbIE ABJIEHHS
DNEKTPUIECKUE 3apsIbL. bubnuoreka I[JOK
2.1 | 3apspKeHHbBIC Tea U UX 7 0 1 https://m.edsoo.ru/7f
B3aUMOJIECTBHE 4181ce
TocTOSHHLI bubaunoreka LIOK
2.2 . 20 1 7 https://m.edsoo.ru/7f
3JIEKTPUUECKUN TOK 4181ce
bub6mmoreka IJOK
2.3 | MaraurtHkI€e BJICHHS 6 1 1.5 https://m.edsoo.ru/7f
4181ce
DIIeKTpOMarHuTHas bubmmorexa LIOK
2.4 p 4 0 https://m.edsoo.ru/7f
ALY RIUTA 4181ce
Hroro mo pasneny 37
PesepeHOE Bpems 3
OBLIEE KOJIMYECTBO 68 3 145
YACOB I10O ITPOI'PAMME '



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoandecTBO 9acoB DJIeKTPOHHBbIE
Ne | HaumeHOoBaHUe pa3aeioB (undposbie)
Konrtpoiasbnbie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero 5 e o0pa3oBaTe/bHbBI
padoThI padoThbI e pecype
Paznen 1. Mexannuyeckue siBJeHHs
MexaHu4uecKoe ABUKEHUE bubmorexa HOK
1.1 U CIOCOGLL 61O fnmaHm 12 1 https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [{OK
1.2 Bs3aunmoieiictBre el 18 1 3 https://m.edsoo.ru/
7f41a4a6
bubmmoreka [{OK
1.3 | BakoHBI COXpaHEHHS 10 3 https://m.edsoo.ru/
7f41a4a6
Wroro mo pazueny 40
Paznen 2. Mexanuyeckue Koj1e0aHNs U BOJHDI
bu6moteka [IOK
2.1 MexaHndeckue KojeOaHus 7 0 3 https://m.edsoo.ru/
7f41a4a6
MexaHU4eCKHE BOJTHBI bubmmorexa HOK
22 o THPI. 8 1 3 https://m.edsoo.ru/
A 7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DNEKTPOMAarHuTHOE II0JIe U bubmmorexa HOK
3.1 3JIEKT pOMarHPITHLIe BOJTHBI 6 0 2 https://m.edsoo.ru/
p 7f41a4a6
Hroro mo pazgeny 6
Pa3znen 4. CBeToBbIe IBJICHUSA
3aKOHBI PacIpoOCTPaHCHUS bubmorexa [IOK
4.1 cBeTa pactpoctp 6 0 2 https://m.edsoo.ru/
7f41ad4a6
JIMH3BI ¥ onTHYECKHE bubmorexa LIOK
4.2 5 6 0 3 https://m.edsoo.ru/
TPHOOPH! 7f41a4a6
Paznoxxenue Oemoro cBera bubmorexa LIOK
4.3 3 0 2 https://m.edsoo.ru/
B CHCKTp 7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanTOBbBIE SIBJIEHUS
VeryeKkanme u bubmuoreka [JOK
5.1 o my Ml CBETA ATOMOM 4 0 1 https://m.edsoo.ru/
OTTIOTICHIE CBETA aTOMO 7f41a4ab
bu6mmoreka [JOK
5.2 | CtpoeHue aTOMHOTO sJipa 6 0 1 https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [JOK
5.3 SnepHble peakiuu 7 1 1 https://m.edsoo.ru/
7f41a4a6
Hroro no pasaeny 17
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Pa3nes 6. IloBTopuTe/ibHO-0000 a0 M MOYJIb

[ToBTOpenue u o6o0ImEeHNE

bu6mmoreka [IOK

6.1 | comepxanus Kypca puszuku 9 2 https://m.edsoo.ru/
3a 7-9 knacc 7f41a4a6

Uroro mo paznueny 9

OBUIEE KOJIMYECTBO YACOB 102 27

I10 ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOIUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®wusuka: 7-i kmacc: 6a30BbIl ypoBeHb: yueOHUK, 7 kiacc/ [lepeimmkun U.M., MBanoB A.W.,
Axmmonepnoe o6miectBo «M3narensctBo «lIpocBenienne»

2. ®usuka: 8-i1 kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [lepeiukun M. M., MBanos A. U.,
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

3. ®wuzmka: 9-i kmacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ Ileppmukun U. M., I'ytauk E. M.,
WBanoB A. 1., [TerpoBa M. A., Aknroneproe obmmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®wusuka. 7 kiacc. ba3zoBsiit ypoBenb. Metoanueckoe nmocodue k yueouuky M. M. Ilepoiiknna,
A. W. UBanoBa. — M.: Ilpocsemenue, 2020

2. ®usmka. 8 kiacc. bazoBelii ypoBeHb. MeTondeckoe mocobue k yueonuky 1. M. Tlepoimkuna,
A. W. UBanoBa. — M.: Ilpocsemenue, 2020

3. ®msuka. 8 kimacc. bazoBwiit ypoBeHb. MeToandeckoe nocobue k yueOHuky M. M. Tlepsimkuna,
A. U. UBanoBa. — M.: IIpocsemenne, 2020

4. Terpanp ans naabopaTopHbIX padot no ¢usuke. 7 kinacc / P.J[. Munbskuna, B.B. lBanosa, C.B.
CremanoBa. — M.: «Ok3amen», 2020

5. Terpanp nmns naabopaTopHbIX padoT no ¢usuke. 8 kinacc / P.JI. Munbkuna, B.B. Banosa, C.B.
CremmanoBa. — M.: «Ok3amen», 2020

6. Terpaap s maabopaTopHbIX padoT no ¢pusuke. 9 xnacc / P.Jl. Munbskuna, B.B. Banosa, C.B.
CrenanoBa. — M.: «Dx3amen», 2020

7. Coopuuk 3amad o ¢usmke.7-9 knaccel / B.U. Jlykammuk, E.B. iBanoBa. — M.: TIpocBernienue,
2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Metoauueckue mocobust mo ¢uszuke — Koprnopamuu Poccuiickuii yaeOHUK (KM31aTEIbCTBO

Jlpoda — Benrana) (rosuchebnik.ru)

2. Engunas kommekuus 1u@poBBIX oOpasoBarenbHBIX pecypcoB /  http://www.school-
collection.edu.ru

3. ®enepanbHOE TOCYAAPCTBEHHOE OIO/DKETHOE HaydyHOE yupekicHue «DepepalibHblii HHCTHTYT
MeIarOrMYECKUX U3MEPSHUI 3aHMMAETCS MCCIICIOBAaHUSIMU B 00JIaCTH OIICHKH KauecTBa OOpa30BaHMSI.
Yupemutenem MHCTUTYyTa siBsiercss DepepanbHas ciiy)k0a 1Mo Haa30py B chepe oOpa3oBaHUs W HAYKU
Poccuiickoit @enepanuu (Pocodbpuamzop) / ®PIT'BHY «DUITN» (fipi.ru)

4. JluctaHIMOHHOE 00Opa3oBaHUE JJIS IIKOJHHUKOB W JeTed B MHTEPaKTHBHOU (opme | Yuu.py
(uchi.ru)

5. Poccuiickas siekTpoHHas mkoua (resh.edu.ru)

6. Bbubmuoreka [{OK / bubnnoTeka mudpoBoro oopa3zoBareibHOT0 KoHTEHTa (apKpro.ru)


https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-metodicheskoe-posobie/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-metodicheskoe-posobie/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://fipi.ru/?ysclid=ln4orr86i8897968784#submenu:o-nas
https://uchi.ru/?-=&ysclid=ln4otehyj8668421794
https://uchi.ru/?-=&ysclid=ln4otehyj8668421794
https://resh.edu.ru/?ysclid=ln4ou5kywz934059454
https://urok.apkpro.ru/?ysclid=ln4nzrrcq452594409
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	1. ​ Физика. 7 класс. Базовый уровень. Методическое пособие к учебнику И. М. Перышкина, А. И. Иванова. – М.: Просвещение, 2020

