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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢Qu3MKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBlieHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHUU K pe3ynbTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOU
nporpammel, npeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéroMm denepanibHO padouell mporpamMmsl
Bocniutanus u KoHuenmuu npenonaBanus yueoHoro npeamera «duznka».

Copnepxanue mporpaMmbl 1o (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUHOM
IPaMOTHOCTH 00YYaIOIIMXCS U OpraHU3aUIo n3ydeHus (U3UKH Ha AesITEIbHOCTHOM ocHOBe. B mporpamme
1Mo (U3HMKE YYUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO TpeaMmeTa B peanusanuu TpedoBanuit @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpeIMETHBIM pPe3yJbTaTaM 00y4YeHHUs, a TAKXKE MEKITPEIMETHBIC CBSI3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMsL.

[Iporpamma mo ¢u3mKe ycTaHABJIMBAECT paclpeesieHre yIeOHOro MaTepuaia 1mo rojgaM oOydeHus
(mo kmaccam), mpeiaraeT MPUMEPHYIO MOCIEA0BATEILHOCTh M3YyYEHHUS TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COZICPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Y4arOINXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbI0 OKa3aHUS METOIMYECKOH MOMOIIM YYHUTENIO B
co3aHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

duzuka SBISETCS CUCTEMOOOPA3YIOUIUM JUISl €CTECTBEHHO-HAayYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH, N3y4yaeMbIX XUMHEH, ONOTIOTHEH,
acTpoHoMHeH M (u3nyeckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
IpeocTaBiisgeT Hanbolee siCHble 00pa3libl MPUMEHEHUS] HayYHOTO METO/a MO3HaHMs, TO €CTh crocoda
MOJIy4€HUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OnHa 13 TIaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHUs B CTPYKType OOIIero 00pa3oBaHMs COCTOUT B
(bopMHPOBAHUHN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpECa K HayKe y 00y4aromuXxcsl.

W3yyenne ¢uzuku Ha  0a30BOM  ypOBHE  MpEANOiaraeT  OBJIAJEHUE  CIEAYIOIIMMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCTb!

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIICHHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;

® UHTEPIPETUPOBATH JAHHBIE M MCIOJIH30BATh HAyYHBIC JOKA3aTENbCTBA JJIS MOTYYECHUS
BBIBOJIOB.

Lenu u3yuenus: (GpU3MKU HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneneHsl B Konuenuu
npenogaBaHusi yuyeOHoro mnpenmera «®dusuka» B 00pa3oBaTENBHBIX oOpraHuzanusx Poccuiickoit
denepanyy, pearu3yonMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKIEHHON peIlIeHuEM
Komnnernn MunncrepctBa mpocsenienust Poccuiickoit @enepanuu (mporokon ot 3 aexadps 2019 r. Ne
IIK-4BnH).

Hean uzyvyennsi Gu3nKu:

® npuoOpeTeHHe HHTepeca U CTpeMJICHHS OO0yJarommxcs K HayYHOMY H3YYEHHIO MPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NMPEACTABICHUI 0 HAYYHOM METOJIe MT03HAaHUS U (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOLIUM SIBJICHUSM;

® (QopmMupoBaHHE HaAyYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHUs] OCHOB CTPOCHHS MaTepuu
U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

® (QopmupoBaHuEe MpeACTaBICHUN O poiu (U3MKK JUIsl Pa3BUTHS APYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH;

® pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX chepax Oynymieil mpodeccnoHanbHON AesITeTbHOCTH,
CBsI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIEeMy O0y4EHHIO B TOM HalpaBJICHUH.

JlocTikeHne ATUX Iele mporpamMMbl 1Mo (pu3WKe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreunBaeTcs peleHrueM CIeAYOInX 3a1aY:



® npuoOpeTeHHe 3HAHWK O IUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
® npuoOpeTeHHEe YMEHUN OMHCHIBATH U OOBSICHITH (U3NUYECKUE SIBIICHUS C HCIIOJIE30BAHHEM
MOJYYCHHBIX 3HAHUI;
® OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX pPacu€THBIX 3a/ay C HCIOIb30BaHUEM (U3HMUECKHUX
MojieJiel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUH HA0II01aTh IPUPOAHBIE SBJICHUS U BBITIOJIHATH OMBITHI, JAOOpaTOpHbIE PaOOTHI
U DKCIIEPUMEHTaIbHbIE UCCIEAOBAHUS C UCTIOIB30BAaHUEM U3MEPUTEIbHBIX MPUOOPOB;
® OCBOCHHE NMPUEMOB PabOTHI ¢ HH(pOpMaIen (GU3NIECKOTO COMIep KaHMs, BKITIoUas HH(popMaInio
0 COBPEMEHHBIX JOCTUKECHUIX (DU3UKU, aHATTN3 U KPUTHUUYECKOE OIICHUBAaHNE HH(OPMAIIHH;
® 3HAaKOMCTBO cO cdepamu TpPOo(PECCHOHATLHON NEATENbHOCTH, CBS3aHHBIMH C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMHU HA JOCTIKEHUSX (PU3MUECKON HAYKH.
Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUsI OTBOAMUTCS
204 gacoB: B 7 knacce — 68 yacoB (2 yaca B HeJeq0), B 8 kiacce — 68 yacoB (2 yaca B HeZEI0), B 9 kitacce
- 68 yaca 2 yaca B HEACIIO).

[Ipemiaraemelii B mporpaMMe 1o (M3MKE MNEpedyeHb JIadOpPaTOPHBIX pabOT M OMBITOB HOCUT
PEKOMEHJIaTeJIbHBIN XapaKkTep, YUUTelb JelaeT BHIOOp MpOBEIEHHS JIAOOPAaTOPHBIX PadOT W OMBITOB C
y4€TOM MHIUBHIYAIBHBIX OCOOCHHOCTEH OOydYaromuxcsi, CIHCKAa HKCIEPHUMEHTAIBHBIX 3aJdaHuM,
IpeJUlaraeéMbIX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOT'O SK3aMeHa 10 (pHU3UKeE.



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Pa3znen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUpa.

®dusnka — HayKa o npupoje. ABneHus npupoasl. Duznyeckue BICHUA: MEXAaHUYECKUE, TEIIIOBBIE,
3IEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BennuuHbl. U3mepenune pusznueckux BenndnH. Ouszndeckue mpudopsl. [lorpemHocts
n3MepeHnil. MexayHapoiHasi CucTeMa eIMHUII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKH WM3YYarOT MPUPOAY. ECTECTBEHHO-HAYyYHBIH METO
MO3HAHUS: HAOJIO/ICHWE, MOCTaHOBKA HAYYHOTO BOIIPOCA, BBIIBIDKEHHUE THUIOTE3, JKCIEPUMEHT IO
MIPOBEpKE THIIOTE3, O0BsICHEHHE Ha0moaaeMoro sBieHus. Onucanue GU3NYecKux SBICHUN C MOMOIIBIO
MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuveckue, TEIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnueckue mpruOOPHI U MpoLEaypa NPAMBIX U3MEPEHHM aHATOTOBBIM U HU(PPOBBIM TPHUOOPOM.

Jlabopamopuusie pabomot u onvimel.

OmnpeneneHue 1eHbI JeIeHUs KAl H3MEPUTEIHLHOTO MPUOOpa.

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TEa.

Onpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne Temneparypsl Mpu MOMOILHU XKUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.
[IpoBenenue uccaeqoBaHus MO MPOBEPKE TUIIOTE3bI: NATBbHOCTH MOJETA IIAPUKA, MYHIEHHOTO
TOPU3O0HTAIILHO, TEM OO0JIBIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Paznen 2. [lepBoHayanbHbIe CBeAeHNsI 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aroOMbl M MOJEKYNbI, UX pa3mepbl. ONbIThl, JOKa3bIBAIOIIME IUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrokeHue yacTul BemecTa. CBsA3b CKOPOCTH JBMXKEHHS YacTHI] C Temneparypoil. bpoyHoBckoe
nBuxkenue, Auddys3us. BzanmoaelicTBre 4acTull BellecTBa: MPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTHbl€ COCTOSIHUS BELIECTBA: CTPOCHUE Ia30B, JKUAKOCTENU U TBEPABIX (KPUCTAIINYECKUX ) TET.
B3auMocBs3p  MexJy CBOMCTBAMHM  BEHIECTB B  Pa3HbIX  arperatHblX  COCTOSHMSIX M MX
aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGnrogeHue OpOyHOBCKOTO ABHKEHUS.

2. Hab6mrogenne muddysuu.

3. HabGmronenwue siBneHUM, OOBSICHIIOMIUXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YaCcTHIl BEIIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. OueHka nuaMeTpa aToMa METOJIOM PsIIOB (C UCTIOIb30BaHUEM (poTorpaduii).

2. OmbIThI IO HAOTIOACHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBuskeHHe U B3aUMOAeliCTBHE TeJl.

Mexannyeckoe ABWKEeHHE. PaBHOMEpHOe M HepaBHOMEpHoOe nBHkeHue. CkopocTth. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMeHU JABUKECHUSI.

S e

SIBnenune mHepuuu. 3akoH HMHepHMM. B3aummozneilcTBue Ten Kak NPUYMHA M3MEHEHUS CKOpPOCTU
IOBYOKCHMsT Tel. Macca Kak Mepa MHEpTHOCTH Tena. IlmotHocTe BemiectBa. CBsI3p IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €lMHUIIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicteus tena. Cumna ynpyrocty u 3akoH I'yka. M3mMepenue cuiibl
C MIOMOIIBIO AUHAMOMETpA. SIBJIEHNE TATOTEHU U cuila TsbkecTu. Cuila TSHKECTH Ha ApYrux miaHeTax. Bec
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tena. HeBecomocTh. CrokeHUE CUJI, HAMPaBJICHHBIX MO OAHOM mpsiMol. PaBHoaelcTByomas cui. Cuna
TpeHus. TpeHue CKOJIbKEHNS U TPEHUE MTOKOs. TpeHue B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmromeHue MeXaHUYECKOTO ABMKEHUS TEa.

2. H3MepeHHe CKOPOCTH MPSMOIUHEHHOTO JTBH)KECHUS.

3. HabmioneHue siBIEHUS HHEPIIHH.

4. HabmoneHne n3MEHEeHUsI CKOPOCTH TP B3aUMOACHUCTBUH TEIL.

5. CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJl.

6. CroxeHue cuJjl, HallPaBJICHHBIX MO0 OAHON MPSIMOH.

Jlabopamopuvie pabomuvl u onvimol.

1. OmnpeneneHue CKOpPOCTHM paBHOMEPHOIO JBW)KEHHUS (IIapuka B JKUJIKOCTH, MOJAEIU
ANEKTPUYECKOT0 aBTOMOOWJIS U TaK Jaee).

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHUS OpyCcKa WM MIapHKa MO0 HAKJIOHHOU TIJIOCKOCTH.

3. OmnpezneneHue MWIOTHOCTH TBEPIAOTO TENA.

4. OmpITbl, JIEMOHCTPUPYIOIIME 33aBUCUMOCTh pAacTsDKeHUs (nedopmaiv) MPYKUHBI  OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJILKEHUS OT Beca TeJla U XapakTepa

CONMpHUKaCarOIINXCA HOBGpXHOCTCfI.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

HNasnenue. CrocoObl yMEHBIICHUS W yBEJIMYCHMs aaBiieHus. JlaBmeHue ra3za. 3aBUCHMOCTH
JaBJICHUA ra3a oT 00bEMa, Temnepatypsl. [lepenaya naBiaeHus TBEpALIMU TeIaMU, KUIKOCTSIMU U Ta3aMH.
3akon [lackans. [lneBmMaTuueckue MAaIIMHBL. 3aBUCUMOCTb JABJICHUS JKUAKOCTH OT TJIyOWHBI
I'mapocraruueckuit mapanokc. CooOrmaromniecs cocysl. I napaBinyeckiue MeXaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe napiieHue. [IpudrHBI CyIIeCTBOBAHHS BO3AYIIHONH O0OJIOYKH
3emmu. OnbiT Toppuuerumm. M3mepenne arMochepHOTo AaBiIeHus. 3aBUCUMOCTb aTMOC(HEPHOTO JTaBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 u3MepeHust aTMocepHOro J1aBICHUS.

JlelicTBHE KUIKOCTH UM ra3a Ha MOTrPYKEHHOE B HUX Teo. BelTankuparomas (apXxuMenoBa) cHuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.

S e
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3aBUCHMOCTbD JaBJIEHUS ra3a OT TEMIIEPATyPBI.

[lepenaua naBneHuUs KUIKOCTHIO U Ta30M.

CooO0maromuecs: COCyIbl.

I'mopaBnuueckuii mpecc.

[TposiBnenue aecTBUsA aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOUICH CHUJIBI OT 00BEMa MOTPYKEHHOM YAaCTH Tela U IJIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miiaBaHus Te: IUIABAHUE WIM MOTPYKEHHE TEI B 3aBUCHUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEW TE€JIa U JKUIKOCTH.

Jlabopamopuvie pabomuvl u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOZE OT 00bEMa MOTPYKEHHON B )KUJIKOCTh YaCTH TeJa.
OnpeneneHne BRITATKUBAIOIICH CUIIbI, IEUCTBYIONICH HA TEJNO, MOTPYKEHHOE B AKUJIKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CUIIBI, JEHUCTBYIOLIEH HAa TEIO B JKUIKOCTH, OT
MacCHI TelIa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKMBAIOIIECH CHIIbI, JEHCTBYIOIIEH Ha TEJIO B
XKHUIKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIKOCTh YACTH TEJa U OT IJIOTHOCTH KUIKOCTH.
KonctpynpoBanue apeomerpa WIM KOHCTPYHPOBAHHUE JIOJKM U  OINpEAeieHHe €&
IpPy30I0AbEMHOCTH.



Pazgen S. PaboTa 1 MOIIHOCTH. JHEPIrUsl.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHW3MBL: pblYar, OJOK, HAKIOHHAs IJIOCKOCTh. lIpaBuio paBHOBecHs pblUara.
[IpumeHneHne mpaBuia paBHOBECHs pbluara K OJIOKy. «3o0sioToe mpaBuiio» MexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunetnueckass 1 noreHuuanbHas 3Heprud. [IpeBpaiienne ogHOro BHIa
MEXaHUYECKON SHEPTUU B IpYyroil. 3aKOH COXPaHEHUsS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomut u onvimol.

1. Omnpenenenue pabOTHI CUIIBI TPEHHS MPH PABHOMEPHOM JBM)KCHUU Tella 1O TOPU30HTAIBHON

MOBEPXHOCTH.

2. MHccnenoBanue ycioBuid paBHOBECHS pblyara.

3. Wzmepenue KII/I HakIOHHOMN MJIOCKOCTH.

4. W3yueHue 3aK0HA COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

8 KUIACC

Pa3nen 6. TennioBble ABJIEHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOpUHM CTPOCHMs BemiecTBa. Macca u
pa3Mepbl aToOMOB u MOJIEKYJL. OMEBITHI, MOJTBEPKIAI0IIUE OCHOBHEIC MTOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, >KUIKOTO U Tra3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucrammmdeckue u
amop¢ubie Tena. OOBSCHEHUE CBOWCTB Ta3oB, JKUIKOCTEH W TBEPIABIX TEM HAa OCHOBE MOJOKCHHIA
MOJIEKYJIAPHO--KMHETUYECKON Teopun. CMayuBaHuE U KalWUIIPHbBIC SBJICHUA. TenaoBoe pacliupeHue u
c)KaTHhe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO ABMKEHHS YacTull. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: TeIionepenaya U COBEpIICHHE paldoThl. Buiibl
TEIUIONEPEIaun: TEMIONPOBOIHOCTh, KOHBEKLIMS, U3JIYUEHHUE.

KonuyecTBo TermmoTel. Y aenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TEMJI0BOE paBHOBECHE.
VYpaBHueHnue TerioBoro Oananca. IlmaBineHwe u OTBepAEBaHHWE KPUCTAUTMYECKUX BEIICCTB. Y IETbHAS
teruiota muaBieHus. [lapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenwe. YnaenpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIMBa. Y IeTbHAas TEMI0Ta CrOPaHHs.

[Tpuanmnel padotel TerioBbix asurareneit KIIJ| TemmoBoro nsurarens. TemioBele NBUTATENd U
3alIUTa OKPYKAIOLIEH Cpeabl.

3aKOH COXpaHEHHMS U MPEBPAILCHHS YHEPTUHU B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddysun.

HaGmronenue siBneHnii cMauynBaHMS M KalTWJUTSIPHBIX SIBJICHUH.

HaGmronenue TenioBoro paciimpeHus Tel.

W3meHeHue qaBieHus ra3a npyu U3MEHEHUH 00bEMA U HarpEeBaHUU WIIH OXJIQKICHUH.
[IpaBuna u3amMepeHus TeMneparypsbl.

Buael Tenionepenayu.

OxJtaxieHre pu COBEPIIEHUN PabOTHI.

Harpeanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
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11. HaOmronenne KueHus.

12. HabnroaeHre MOCTOSIHCTBA TEMIIEPATyPhI IIPH TLIABICHHH.

13. Mojenu TenaoBbIX JBUTaTCIICH.

Jlabopamopuusie pabomot u onvimel.

OMnBITHI 110 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJIIPHOTO TIPUTSKCHHS.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MUJIM caxapa.

OnbITHI 10 HAOTIOJCHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue naBiaeHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTh JIaBJICHHSI BO3yXa OT €ro 00bhEMa M HarpeBaHUsI WIIN
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OXJIAXKACHUSI.

6. IIpoBepka runoTe3sl TUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIiepaTyphbl.

7. HaOmioneHne M3MeHEHUs BHYTPEHHEW PHEpPrHM Tejla B pe3yjbTaTe Teruionepenadyd U padoThl
BHEILIHUX CHUJI.

8. HccnenoBaHue sIBJICHUS TEINIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON U rOpsiueii BOBI.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C HarpeTbiM
METAJUIMYECKUM [IUINHAPOM.

10. Onpenenenne yaelbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca uCrnapeHusl.

12. OnpeneneHne OTHOCUTENLHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenune yaeabHON TEMIOTHI IUIABICHUS JIb/IA.

Pa3nes 7. DiekTpryeckue 1 MAarHUTHBIE SIBJICHHS.

Onextpuszauus Ten. J{Ba poja 3JIEKTPUUECKUX 3apa10B. B3aumoaeicTBue 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMMOCTB CHIJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEI OT BEJIMYMHBI 3apsiiOB U PACCTOSHUS
MEXKY T€JIaMH).

OnekTpuyeckoe mone. HampspkénHocTh  anektpudeckoro mnoss.  [IpuHmun — cynepno3unuun
ANEKTPUYECKUX OJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuueckux 3apsiioB. DJIEMEHTapHbIN 3JeKTpuueckuil 3apsa. CTpoeHue aToMa.
[IpoBOHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOIO 3apsiia.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOrO TOKA. MICTOYHMKH MOCTOSSHHOTO
TOKa. JIeHMcTBUS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MArHUTHOE). DJIEKTPUUYECKUU TOK B
KUIKOCTSAX U ra3ax.

OnekTpuyeckas uenb. Cuila Toka. DJeKTpuueckoe HamnpspkeHue. ConmpoTHBICHUE MPOBOJIHUKA.
VY enpHOE CONPOTUBIICHHE BenlecTBa. 3akoH OMa 1151 ydacTka mnenu. [locnenoBaTenbHoe u napamuiebHOE
COEJMHEHHE NTPOBOJHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHma. DnexkTpuueckue Lenu MU
MOTPeOUTENH NEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHUTHI. B3anMozeicTBUEe NMOCTOSAHHBIX MarHUTOB. MarauutHoe nosie. MarautHoe
roJie 3eMJIM ¥ €ro 3HaYeHue [ ’Ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MoJie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne >IEKTPOMArHUTOB B TeXHHKE. JleMCTBME MAarHUTHOTO TMOJIA HAa MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEND MTOCTOSSHHOTO TOKA. MICOJIb30BaHME AJIEKTPOABUTATENICH B TEXHUUECKUX YCTPOHCTBAaX
Y Ha TPaHCIOpPTE.

OneiTel @apazes. SIBneHue 31eKTpoMarHuTHOM MHAyKuuu. [IpaBuno Jlenna. Dnexrporeneparop.
CrocoObl MONYYEeHUS DICKTPUUYECKON SHEpPTruu. DJICKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHKAX
SHEPTHUH.

Hemoncmpayuu.

1. DOnexrtpusanus Tei.

2. JIBa poja >JIEKTPUUECKHUX 3apsiIOB U B3aUMOJCIHCTBUE 3apSyKEHHBIX Tell.
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0.

10.
11.
12.
13.
14.
15.
16.
17.

18

21

Y CTpoiCTBO M IEMCTBHE SJIEKTPOCKOIA.
DneKTpocTaTU4ecKas MHIYKIHUS.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsI0B.

[IpoBOIHMKY M AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTUHHUHI 3JIEKTPUYECKOTO MOJIS.
HcTOYHUKM OCTOSIHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

I"a30BbIit pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.
Peocrat u marazuH COnpoOTHBIICHUM.

B3anmopeiicTBrEe MOCTOSTHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTHU PA3CICHHS MOIOCOB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

. OnsIT OpcTena.
19.
20.
. 3HGKTpOI[BI/II‘ aTCJIb IIOCTOSIHHOI'O TOKA.
22.
23.
24.
25.

MarauTHO€e 1oJie ToKa. IJIEKTPOMArHHUT.
JlelicTBME€ MarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW WHYKIIAH.

OnbiTel Papajes.

3aBI/ICI/IMOCTI> HaHpaBHeHI/IH I/IH,Z[yKI_[I/IOHHOFO TOKa OT yCJ'IOBPIfI €I'0 BOBHUKHOBCHMU .
DNEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.
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10.
11.
12.
13.
14.

15

17

18.
19.
20.

OmbITH IO HAOMIOCHUIO SIEKTPU3ALUH Tell HHAYKIHEH 1 IPU CONPUKOCHOBEHHUU.
HccnenoBanue AefCTBHS 3JEKTPHUECKOTO OIS HA IIPOBOTHUKH U TUIICKTPHKH.

C6opka 1 mpoBepka paboThl AMEKTPUUECKON LEMH MOCTOSIHHOTO TOKA.

W3mepeHue 1 peryaupoBaHue CHIIbI TOKA.

M3mepenne u peryimpoBaHne HAPSHKSHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PEe3HCTOp, OT CONPOTHBIICHUS
Pe3UCTOpa U HAIPSDKEHHSI HA PE3UCTOPE.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COIPOTUBIICHUS IIPOBOJAHUKA OT €T0
JUTHBI, TUTOIIA T MTOTIEPEYHOr0 CEYCHUS U MaTepraa.

[IpoBepka mpaBuia CIOKEHUS HANPSHKCHUH TPH IIOCIEIOBATEILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuia Ui CHUIIbI TOKA MPH MapajuIeIbHOM COCTUHEHUN PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJICKTPUYECKOTO TOKA, BBIJEIIEMOH Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HITYLIIETO Yepe3 JIaMIIOUKY, OT HApsKSHUs Ha HEH.
Onpenenenne KII/[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI TOCTOSTHHBIX MarHUTOB.

. I/IzyquHe MardmMTHOI'O II0JIA IOCTOSAHHBIX MAarHuTOB IPH UX O6’beI[I/IHCHI/II/I " pasaCIICHUN.
16.

. OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTDL CUJIbI BSaHMOﬂeﬁCTBHH KaTylIK1 ¢ TOKOM U MarHuTa

UccnepoBanue aecTBUS 3EKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OT CHJIBI TOKA U HAaIIPABJICHUS TOKA B KaTYIIKE.

W3y4eHne neiicTBUsI MATHUTHOTO ITOJI HA IIPOBOJHUK C TOKOM.
KonctpyupoBanue u u3ydeHue padoThl JJIEKTPOABUTaTENs.
N3mepenue KIIJ{ anekTpoaBUrareabHON yCTaHOBKH.



21. OnbITH IO UCCIEAOBAHUIO SIBIICHUS JIEKTPOMAarHUTHOW MHAYKI[MU: UCCIIEIOBAHUE U3MEHEHHI
3HAYCHUSA U HaHpaBHeHI/Iﬂ I/IH,Z[yKI_[I/IOHHOFO TOKaA.

9 KJIACC

Paznea 8. Mexannueckue siBJIeHUS.

Mexanuueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEPHOE NPAMOJIIMHENHOE IBMKEHNE. HepaBHOMEPHOE NTPAMOJIMHENHOE
nerkeHne. CpeHss U MTHOBEHHAs: CKOPOCTh TeJla ITPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMosMHETHOE ABrkeHrne. CBoOoaHoe nagaeHue. OnbIThl ["anwies.

PaBHOMepHOE IBIKEHHE N0 OKpYXHOCTH. Ileproa m yacrora oOpamieHus. JIuneitHast M yriioBas
cKopocTH. LleHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBriii 3axkoH HerloTona. Bropoit 3akon Herorona. Tpermit 3axkoH Herotona. IlpuHnmn
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuja TPEHUs CKOJIbKEHUS, CUIIa TPEHUS OKOs, IpyTrue
BU/IbI TPEHHUSL.

Cuna TSXKECTH U 3aKOH BCEMHPHOTO TSTOTEHMs. YCKOpeHHE CBOOOJHOro majeHus. J[BuxeHue
mianet Bokpyr Connna. [lepBas kocMudeckas ckopoctb. HeBecoMoCTh 1 meperpy3Ku.

PaBHOBecue MmarepwalbHON TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOrO Tena C
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp TsokecTH.

Nmnynbe Tena. U3Menenne umnyibca. UMIynbe cuiibl. 3aKOH COXpaHEHHs UMIyJibca. PeakTuBHOE
JBUYKEHHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa Cuil TSHXKECTH, YIpyrocT, TpeHus. CBs3b SJHEPTUU U
pabotsl. [ToTeHIMaNbHAS SHEPTUS Tella, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHInanpHast SHEPTHs
cxaTod mnpyxuHbl. KuHernueckas sHeprus. Teopema O KMHETHMYECKOW SHEPrUU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTHUU.

Hemoncmpayuu.

1. HabnroneHune MeXaHUYECKOTO JBUKCHHSI Tela OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NIyTE€H U TPaeKTOPHUI JBUXKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO PA3HbIX Tell
OTCY€Ta.

N3mepenne ckopocTy U yCKOPEHHUSI IPSMOJIUHENHOTO JBUKEHHUS.
HccnepoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKECHUSI.
HaGmroienne ABMKEHUS Tella TI0 OKPYKHOCTH.

AN

Habmonenne MexaHndyeckux sIBICHUH, MPOUCXOIAMINX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHHO KaOuHETa (PU3UKH.

7. 3aBUCHMOCTbH YCKOPEHHS TeJia OT MacChl TeJa U JICUCTBYIOIIECH Ha HETO CUIIBIL.

8. HaOmronenue paBeHCTBA CHII TIPU B3aUMOJCHCTBUH TEIL.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JIBH>KEHHH.

10. Ilepenaya umnyJsbca Ipu B3aUMOJICUCTBUU TEJI.

11. IIpeobpazoBaHusi SHEPTUU MPU B3aUMOACHCTBUH TEIL.

12. CoxpaHeHHe UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUN.

13. CoxpaHeHune UMITyJibca IMPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabnroeHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHrne MeXaHHUYECKOW YHEPTUU MPU CBOOOIHOM IaJICHUU.

16. CoxpaHeHre MEXaHUYECKON SHEPTUH ITPH IBUKEHUH Te€JIa MO IeHCTBUEM IPY>KUHBI.
Jlabopamopuusie pabomot u onvimel.

1. KoHcTpynpoBaHue TpakTa Il pa3srOHA U JATBHEUIIEr0 paBHOMEPHOIO JIBMKEHUS IIAapUKa WU
TEJEKKH.



2. OmpeneneHue cpeaHell CKOPOCTH CKOJIBKECHHS OpycKa WM JBM)KCHHUSI IIapuKa MO0 HAKIOHHOU
MIJIOCKOCTH.
3. OmpexeneHue yCKOpEHUs Tena Mpyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHHM IpPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
Ha4yaJbHOU CKOPOCTH.
5. TIpoBepka THUIOTE3bI: €CIU MPH PaBHOYCKOPEHHOM JIBHXKEHUHM 0€3 HAa4adbHOW CKOPOCTU MYTH
OTHOCATCS KaK psiJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKHA BPEMEHU OJMHAKOBBI.
HccnepoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CUJIbI HOPMAJIBHOTO JTABJICHUS.
Omnpenenenue kodppuIeHTa TPESHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTU MPY>KUHBI.
Omnpenenenrue padOTHI CHIIBI TPEHUS MPU PAaBHOMEPHOM ABM)KCHHUH Telld 1O TOPU30HTAIBHON
MTOBEPXHOCTH.
10. Onpenenenue pabOThl CUIIBI YIIPYTOCTU NMPHU NOIBEME IPy3a C UCIIOJIB30BAHUEM HETMOABHKHOTO
Y TIOJIBWYKHOTO OJIOKOB.
11. M3yueHue 3aKk0Ha COXpaHEHUS SHEPTUH.
Paznena 9. Mexannuyeckue Ko1e0aHus U BOJHBI.
KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KoeOaHui: MepUo, 4acTOTa, aMILIUTY/ 1a.
MaremMaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npy KoiaedaTeaIbHOM JABHKCHUH.
3aryxaromue konebanus. BeiHyxaeHHbIe Konebanus. Pezonanc. Mexannueckue BoHBI. CBONCTBA
MEXaHNYECKUX BOJIH. [IpoaoapHbIE 1 TonepeyHble BOJIHBL. /[JIMHA BOJIHBI M CKOPOCTH €€ paclpOCTPaHECHMUS.
MexaHnyecKkue BOJIHBI B TBEPJIOM TeII€, CEHCMUUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MHGpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Hab6mronenune konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaGmronenne BEIHYKICHHBIX KOJIEOaHU U PE30HAHCA.
PacnipocTpanenue npooabHbBIX U MONEPEUYHbIX BOJIH (HA MOJIEIN).
HaGmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKUI PE30HAHC.
Jlabopamopnusie pabomot u onvimel.
Omnpenenenre 4acTOTHl ¥ Mepro/Ia KoneOaHU MaTeMaTHIeCKOT0 MasTHHKA.
Omnpenenenre 4acTOThl ¥ Mepro/ia KoneOaHU MPy>KUHHOTO MAasITHHKA.
HccnenoBanue 3aBUCMMOCTH Mepro/ia KOJIeOaHH MOIBEIIEHHOTO K HUTH Ipy3a OT JAJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KoJeOaHU Py KMHHOTO MasiTHUKA OT Macchl Ipysa.
[TpoBepka HE3aBUCUMOCTH Teproia KoJeOaHuil rpy3a, OIBEIICHHOTO K HUTH, OT Macchl Tpy3a.
OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh Tepuoja KojeOaHWW MPYKHUHHOTO MAasTHHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHUsi CBOOOHOTO MaICHHS.
Pa3nes 10. D1eKTpoMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE TMoJie. DIEeKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 371€KTpOMarHuTHBIX BOJH. [Ilkana
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ANEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOI CBSI3U.
DJleKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuusie pabomot u onvimel.

1. V3yueHue CBOWCTB AIEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TeledoHa.
Pa3znea 11. CBeToBLIe IBJICHHUS.



JlydyeBast monens cBeta. McTtounuku cBeta. IIpsiMonuHeitHOE pacnpocCTpaHEHUE CBETA. 3aTMEHUS

Connua u Jlynsl. Otpaxenue cera. [nockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

IIpenomiieHnne cBeTta. 3aKOH NpeaomiieHUs cBeTa. llogHOe BHYTpeHHee OTpaXE€HHE CBETa.

Hcmonn3o0BaHue MOJIHOTO BHYTPCHHET'O OTPAXKCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox mydeit B muH3e. OnTuyeckas cucteMa ¢oToarmapara, MUKPOCKOTa 1 Teleckormna. ['ma3

KakK ONTHYecKasi cucteMa. bn3opykocTs U 1aibHO30PKOCTb.

Paznoxenue Oenmoro cBera B crmekTp. Ombitel HbioToHa. CrokeHHE CIEKTpPaTbHBIX I[BETOB.

Hucnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuyeckuit CBETOBO/I.

Xon nydeit B cobuparoieit TuH3e.

XoJ ny4deil B pacCerBaroIIei JIMH3E.

[Tonyyenne n300pakeHHI ¢ TOMOIIBIO JTMH3.

. [punuun nefictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Mopnens riasa.

11. Pa3noxxenue 6eoro cBeTa B CIEKTP.

12. TTomy4yeHue 6€10T0 CBETa MPHU CIOKEHUN CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie padbomuvl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJia OTPa>KEHUsI CBETOBOTO JIyda OT yriia NaJeHusl.

2. H3yueHue XapakTepUCTUK W300paKEHHS MPEIMETA B IIJIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJia MPEJIOMIICHUS CBETOBOTO Jiyya OT yIJla MaJeHUs Ha TpaHUIle
«BO3JIYX—CTEKJIO».

4. TlomyuyeHue n300pakeHUH C TOMOIIBIO COOMPAIOIIEH TUH3HI.

5. Ompenenenue GOKYCHOTO PACCTOSHUS U ONITHYECKOM CHUITBI COOUPATOIICH JTHH3BL.

6
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OmnbITHI IO PA3JIOKEHUIO OEIOro CBETa B CHEKTP.

OmnbITHI IO BOCIPUATHUIO IIBETA IPEMETOB NPH UX HAOIIOJCHUN Yepe3 LIBETOBBIE (PUIIBTPBI.
Pa3znea 12. KBaHTOBLIE IBJICHHS.
OmnbiTel Pesepdopaa u mutanerapHas mojenb aroma. Moaenb atoma bopa. Hcmyckanue u

MOrJIoIIeHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PannoaktuBHOCTh. Anb(da-, 6era- u ramma-uznydeHus. CtpoeHue atroMHoro siapa. HykimoHHas

MOZEJIb aTOMHOTO sigpa. M3oronsl. PagnoaktusHele npespaienus. [lepuos momypacnana aTOMHBIX SIED.

snep.

SAnepHble peakuiny. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAaCCOBOTO YHUCEI. DHEPTrus CBSI3U aTOMHBIX

CB43b Macchl ¥ 3HEpruu. Peakuuu cuHTe3a u nenenus saep. Mcrounuku snepruu CosiHIa v 3BE3/I.

Snepnas sHepreruka. JledcTBUS paguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBblI.

Jemoncmpayuu.

CrexTpsbl U3JIy4eHHS U TOTJIOLIEHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habntonenue TpexoB B kamepe Buibcona.

Pabora cuéTurka MOHU3UPYIOIUX U3TyICHUH.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAIOB U TPOTYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HaOnroneHwue CIJIONIHBIX U TUHEHYATHIX CIICKTPOB U3ITyYEHHUSI.

2. MHccnenoBaHue TPEKOB: U3MEPEHHE YHEPIUU YACTHIIBI 10 TOPMO3HOMY IYTH (110 oTorpadusim).
10
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3. H3mepeHue paanoakTUBHOTO (PoHA.

IToBTOpHTEIBLHO-000011IAKO LN MOLYTb.

[ToBTOPUTENBEHO--0000IIAIOIIMK MOAYJIb TpeIHa3HAuYeH Uil CUCTeMaTH3alui M 0000IIeHus
IIPEIMETHOTO COJIEPKaHMS U OIBITA IEATEIILHOCTH, IPUOOPETEHHOTO MTPU U3YUYEHUH BCETro Kypca (PU3HKH,
a TakXe Ul MOJArOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMeHy IO (u3MKe A 00ydaroluxcs,
BBIOPABIINX TOT YUEOHBIH MpEIMET.

[Ipu M3y4eHUH TAHHOTO MOJIYJSI PEANTHU3YIOTCS U CHUCTEMATH3UPYIOTCS BUABI ACATENbHOCTH, HA
OCHOBE KOTOpBIX 00€CHeunBaeTcsd JOCTH)KEHUE IPEIMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaToOB 00y4eHUs, POPMUPYETCS €CTECTBEHHOHAayYHasi TPAMOTHOCTb: OCBOCHHME Hay4YHBIX METOOB
WCCIICIOBAHMSI SIBJICHUN MPHUPOJBI M TEXHUKH, OBJAJICHUE YMEHUSMH OOBSICHATH (PU3MUECKUE SBICHUA,
MPUMEHSS TIOTyYeHHbIE 3HAHUS, PEIIaTh 3a7a4i, B TOM YHCIIEe KaYeCTBEHHBIC M IKCIIEPUMEHTAIbHBIE.

[TpyHIMNMATBHO [EATENBHOCTHBIM XapaKTep JaHHOTO pasjesia peaqu3yercs 3a C4ET TOro, 4ro
o0yyaroIuecs BBIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHHWH paclo3HaBaThb M HAYYHO OOBACHATH (U3NYECKUE SIBICHHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HH;

UCIOJIb30BaTh HAyYHbIE METO/bl UCCIIEAOBAaHUS (PU3UUECKUX SIBIICHUM, B TOM YHCIIE AJIS IPOBEPKU
TUIIOTE3 U MOJIYYEHUsI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAay4yHBIE OCHOBBI HamOOJIee Ba)KHBIX TOCTI)KEHUI COBPEMEHHBIX TEXHOJOTMH, HalpuUMep,
MPAKTUYECKOTO MCIOJIB30BAHUS PA3IUYHBIX HCTOYHMKOB PHEPTMU HA OCHOBE 3aKOHA INPEBPAIICHUS U
COXPAHEHMsI BCEX U3BECTHBIX BUJIOB YHEPIUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI 11O PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 00ImIero oOpa3oBaHHS HAMpaBlIE€HO Ha JIOCTHIKEHUE

JIMYHOCTHBIX, METANTPCAMETHBIX U IPEAMCTHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.

B pesynbrate n3ydeHus GU3MKM Ha yPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs y O0y4aroIierocs

OyayT chOpMUPOBAHEI CIIEAYIONIUE INYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

- IPOSIBIICHUE UHTEpECa K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NYECKON HAYKH;

- IIGHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpakIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKHX MPOOIIeM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUHN PU3UKH;

- OCO3HAHME BaXKHOCTU MOPAIbHO--3TUYECKUX MPUHIIMIIOB B IEATEILHOCTU YUYEHOTO;

3) ’3cTeTHYECKOro BOCIMTAHHS:

- BOCTIPUSATUE ICTETUUECKUX Ka4eCTB PU3NUYECKON HAYKH: €€ TAPMOHUYHOTO MMOCTPOSHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOTI'0 TO3HAHMSA:

- OCO3HaHWE IEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUH, BAKHEUILIEH COCTABIIAIONIEH KYIbTYPHI;

- pa3BHTHE HAYYHOU THO0O3HATENFHOCTH, MHTEPECA K UCCIEA0BATEIHCKON IS TEIILHOCTH;

S) dopmupoBaHusi KyJbTYPbl 310POBbs 1 IMOIHOHAJIBLHOTO 0JIATONOJYYMSI:

- OCO3HaHUE IIEHHOCTH Oe30macHOro olpas3a >XKM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaXHOCTH MPaBHJI OE30MACHOTO TOBENIEHUS Ha TPAHCIOPTE, HA JOpPOrax, C JJICKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

- copMHUpPOBAHHOCTH HaBbIKA pediekcuu, IPU3HAHUE CBOETO MIpaBa Ha OMMOKY U TaKOTO K€ MpaBa y
JPYroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- AaKTUBHOE YYacTHE B pEIICHHH MPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpTraHMU3aINH, TOPOJIa, Kpasi) TEXHOJIOTHYECKON U COIMALHOW HAIMPABICHHOCTH, TPEOYIOMIUX B TOM
ymcliie 1 GU3NYECKUX 3HAHMUI;

- HHTEpEC K MPAKTUYECKOMY M3YyUeHUI0 Mpodeccuid, CBI3aHHBIX C (U3UKOM;

7) 3K0J10rN4eCKOr0 BOCIIUTAHMS:

- OpHUEHTaIUsl Ha MPUMEHEHHE (U3MUYECKUX 3HAHWM IS PEIISHUsS 3a7ad B O0JIACTH OKpY’Karomei
Cpebl, IUIAHUPOBAHUSI IOCTYIKOB U OIIEHKU UX BO3MOXHBIX MOCJIEICTBHUI Il OKPYXKAIOIIEH Cpebl;
- OCO3HAHHE IMT00ATBLHOTO XapaKTepa FIKOJIOTHUECKUX MPOOIEM U MyTeH UX PEeIICHHUS,;

8) aganTanuu K M3MEHSIIOIUMCS YCJIOBUSIM CONMATbHON U MPHUPOIHOI cpeabl:

- MOTPeOHOCTh BO B3aMMOJIEWCTBUU TMPHU BBITOJHEHUU HCCIENOBAHUN U MPOEKTOB (HHU3MUECKOM
HATPABIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHUX;

- TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTb;

- MOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHHM, B TOM uucie (GOpMyIHpOBAaTh UIECH, MOHATHUSA,
TUTOTE3bI 0 (PU3HUECKUX 0OBEKTAX U SBICHUSX;

- 0OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;

- CTpEMJICHHE aHAIM3UPOBATHh M BBISBISITH B3AUMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHClIe C UCTIONb30BaHUEM (PU3UUECKUX 3HAHUM;
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® - OICHKA CBOMX JCWUCTBUHU C y4y€TOM BIMSHUS HAa OKPYKAIOLIYIO CPEIy, BO3MOXHBIX TNIOOAIBHBIX
MIOCJICICTBUN.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbprare ocBOoeHHs mporpammbl 1Mo (U3MKE Ha YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUsS Y
oOyyarorerocst 0yayt copMupoBaHbl MeTanmpeIMeTHbIE Pe3yJabTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIE
YHUBEpCaJbHbIE YyueOHblEe JCWCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCAlbHbIE Y4eOHBIC JeHCTBUS,
peryiasSTHBHBIC YHHUBEpCAJIbHbIC yueOHbIE ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS

Ba3oBble JJornuyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIEC IPU3HAKH O0BEKTOB (SIBICHUI);

YCTaHABIMBATh CYHIECTBCHHBIH MpPH3HAK KIacCH(UKAIMH, OCHOBAHUS sl 000OIIEHHS |
CpaBHEHUS;

BBISIBIIAITh 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B paccMaTpuUBaeMbIX (aKkTax, OaHHBIX U
HAOJIOACHUSAX, OTHOCAIIMXCS K (PU3UUYECKUM SIBICHUSM;

BBISIBIISATh IPUUYMHHO--CJICICTBEHHBIE CBSI3U MPH U3yYCHUH (U3UUECKUX SBJICHUHN U MPOLIECCOB,
JieNaTh BBIBOJIBI C UCIIOJIB30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUCHHH, BBIIBUTATh
THITOTE3bI O B3aUMOCBS3SIX (DM3HMUECKUX BEITHYHH;

CaMOCTOSITENILHO BBIOMpAaTh CIOCOO pelIeHus y4yeOHOH (¢u3uueckoil 3ama4un (CpaBHEHUE
HECKOJIBKMX BapHAaHTOB PEUICHUS, BHIOOp Hambojee MOJXOJAIIEro ¢ y46TOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciie1oBaTe/ILCKHE AeiicCTBUA:

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

MPOBOJNTh IO CAMOCTOSITEILHO COCTaBJICHHOMY IUTAHY OIIBIT, HECIOXHBIA (U3NYCCKUI
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIeI0BaHNEe (PU3HUECKOTO SIBICHHUS,

OIICHWBATh Ha MPUMEHHMOCTH M JIOCTOBEPHOCTh WH(GOPMAIUIO, TOIYYCHHYIO B XOJe
WCCIICTOBAHUS WIIA DKCIIEPUMEHTA;

CaMOCTOSITENTLHO (OpMyIHpPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHHUSI, OIIBITA, UCCIIENOBAHUA,

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE (U3MUECKUX MPOIECCOB, a TaKXKe
BBIIBUTATh TIPEOIOKEHUsI 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PatGora ¢ undopmaumeii:

MPUMEHSITh PA3IMYHBIE METOJIbI, HHCTPYMEHTHI U 3aIPOCHI IIPU TIOUCKE U 0TOOpe MHGPOpMaITUU
WJIU JaHHBIX C YYETOM MPEJI0KEHHON yueOHOH (hr3rIecKoil 3a1auu;

aHAIIM3UPOBATh, CUCTEMATU3HPOBATh U WHTEPIPETHUPOBATH MH(MOPMAIIUIO PA3TUYHBIX BUIOB H
dhopm mpecTaBIeHNUs;

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIBbHYIO (GOpMY MpeacTaBieHUus HWHOOpPMAIUU W
WUTIOCTPUPOBATH pelIaeMble 3ajaul HECIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOU rpadukoil u
X KOMOWHAIUSMH.

KoMMmyHuKaTHBHBIC yHUBepcalbHbIe y4eOHbIE 1eiiCTBHA:

B X0/€ OOCYXIEHHUs y4eOHOro marepuana, pe3yJbTaToB JIAOOPATOPHBIX pabOT M NPOEKTOB
3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl M BBICKa3bIBaTh HJICH, HAIlCJICHHBIC HA
pelIeHue 3aja9n U MoAAep)KaHue 01aroKeIaTeIbHOCTH OOIICHHS;
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COTIOCTABJIATh CBOM CYXACHUS C CYXICHHSIMH APYTUX YYACTHUKOB TUAIOTa, OOHAPYKHUBATh
pa3iauyre U CXOACTBO MO3UIIMIA;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTaBIATh PE3YIbTAThl BBIMOJHEHHOTO (DU3MYECKOrO OIbITa (IKCIEPUMEHTA,
HCCIIEIOBAHUSA, IPOEKTA);

MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW WM HWHAWBHIYAJIbHOU pabOTHl MpHU
pelieHuN KOHKPETHON (hPU3UIECKOM MPOOIEMB;

MPUHUMATH [IEJTH COBMECTHOM JEeSATENIbHOCTH, OPraHU30BbIBATH JCUCTBUS MO €€ JOCTHUKCHHIO:
pacmpenenaTb poju, OOCYXAaTh MPOIECCHI M PE3YJIbTaThl COBMECTHOM pPabOThI, 0000ImaTh
MHEHUST HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTas KAYECTBEHHOTO Pe3yJbTaTa [0 CBOEMY HaIllpaBICHUIO
Y KOOPAVHHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI;

OLICHMBAaTh KauecTBO CBOEr0 BKJIaga B OOUIMH NPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBeEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmu3anus:

BBISIBJIAT NPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsiX, TPEOYIOIIMX Ui PpEIICHUs
¢bu3nUecKrux 3HAHUMH;

OPHEHTUPOBATHCSI B PA3IMYHBIX MOJIXOAAX NMPHUHATUSA PEUICeHUH (MHIUBHIyadbHOE, NPHHSITHE
pellIeHus B IpyMNIe, IPUHITHE PELLIEHUI TPYIIOi);

CaMOCTOSITENTFHO COCTABJIATh JITOPUTM PELICHUs (PU3UUECKOM 3a/1aun WK TIJIaHa UCCIICIOBAHUS
C y4€TOM HMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IpeJularaeéMble BapUaHThl PEIICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTE/IEKT:

JIaBaTh aJIEKBaTHYIO OLICHKY CUTYallUH U MpeJIaraTh MjiaH €€ H3MEHEHHUS;

OOBSICHSITH IPUUUHBI TOCTHIKEHUS (HEIOCTIIKEHUS) Pe3yIbTaTOB NEATEIBHOCTH, 1aBaTh OI[CHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBIMOJHEHUS (U3NYECKOTO
UCCJIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHMBILHXCS CHUTYyalluil,
YCTaHOBJICHHBIX OLUIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3y/bTaTa LENH U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO OPYroro uejoBeKa B XOJe CIopa WM TUCKYCCHMHM Ha HAay4yHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY MpH pelieHNH (HU3HMUECKUX 3a/1ad WK B YTBEPKICHUIX Ha
Hay4YHbIE TEMBI U TaKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIbTATbHI

K xoniy o0ydenust B 7 kjiacce ImpeaMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIUXCA YMEHUI:

UCIOJIb30BaTh MOHATUA: (U3NYECKME U XUMHMYECKHE SIBJICHHs, HAaOJIOJCHHE, HKCIEPUMEHT,
MOJIeJIb, TUTIOTE3a, SAMHUIBI (PU3UUYECKUX BEIMYHMH, aTOM, MOJEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEPAOE, JKMAKOE, Tra3000pa3HOE), MEXaHHMYECKOe JBHXEHHE (PaBHOMEPHOE,
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HEpPaBHOMEPHOE, TPSIMOJUHEHHOE), TPACKTOpPHUS, PaBHOJCHCTBYIOMIAs CHiIa, aedopmarus
(ynpyras, njaacTu4eckas), HeBeCOMOCTb, COOOIIAIONIUECS COCY/IbI;

pasnuuath sBIeHHUA (Au(p@y3us, TEIUIOBOE MABMIKEHHE 4YacTUI[ BEIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHME, UHEPLUSA, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX
TE€J C 3aKpEIUIEHHOW OCBIO BpallleHUs, Nepeadya JaBiIeHUs TBEPABIMU TEJIaMU, )KUJIKOCTAMU U
ra3amu, atMoc(epHOe AaBlieHHE, IJIaBaHWE TeJ, MPEBPALICHUS MEXaHWUYECKOW SHEpruu) 1o
ONMCAaHHI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE
(bu3nUecKoe SIBICHUE;

pacro3HaBaTh POSIBIICHHE U3YYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOILEM MUPE, B TOM YUCIIE
¢u3nyeckue SBICHUS B MPUPOJIEC: MPUMEPHI IBUKECHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOU U
HEXXMBOHM Tpupoje, ACWCTBUE CHIIbI TPEHUS B MPHPOJE M TEXHHKE, BIUSHUE aTMOc(epHOro
JABJICHUS HA KUBOW OpPraHU3M, IJIaBaHHUE PbIO, pblYary B TeJe YeJIOBEKa, IPU 3TOM NEPEBOIUTh
IIPAKTUYECKYIO 33/1a4y B yU€OHYIO, BBIIEIIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHU) (PU3NIECKUX
SIBJICHUI,

OIMCBIBATh N3YYEHHBIE CBOMCTBA T U (PU3NUECKUE SBICHUS, UCIIOIb3Ys (PU3NUYECKNE BETUUNHbI
(mMacca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IMYyTb, CKOPOCTb, CPEAHSAS CKOPOCThb, CHJIA
YIPYTOCTH, CHJIA TSXKECTH, BEC TeJa, CUjla TPEHUs, JaBlIcHHUE (TBEPAOrO Tema, )KUIKOCTH, Ta3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4eckas padoTa, MOILMHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI,
KOA(QPHUIHUEHT MOJIE3HOTO JEHCTBHS MEXaHU3MOB, KWHETHUYECKasi U MOTCHUUAIbHAS SHEPTHs),
IpU ONHCAHWU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3yEMbIX BEIHYUH, HX
0003HAYCHMsI U €IMHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3NYECKyI0 BEIUYMHY C JIPYTMMHU BEIMYMHAMH, CTPOUTH I'PapUKU N3YUYEHHBIX 3aBUCHUMOCTEHN
(U3HYECKUX BEIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHHMS M IPOLECCHl, HCIONb3Yys IpaBHiIa
CJIOKEHHMSI CUJI (BJIOJIb OHOM MpsIMOI), 3aKk0H I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUIIo
paBHOBecHs peryara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKHU, 3aKOH COXPAHEHUSI MEXaHHMYECKOU
SHEPIHH, NpU ITOM JaBaTh CIOBECHYIO (OPMYJUPOBKY 3aKOHa M 3alMChIBATh €ro
MaTEMaTHYECKOE BBIPAXKCHHUE;

OOBSICHATh (PU3MYECKUE SIBICHMS, MPOLECCHl U CBOWCTBA TE€J, B TOM 4YHUCJIE M B KOHTEKCTE
CUTyalMll IPAaKTUKO-OPUEHTHUPOBAHHOTO XAapakTepa: BBIABIATh INPUYUHHO--CICICTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ ONopoi Ha 1-2 U3y4yeHHBIX CBOWCTBA
(bu3nUecKuX SBICHUH, GU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3aJaud B 1—2 AEWCTBUS, UCIONB3YS 3aKOHBI U (OPMYIIBI, CBA3BIBAIOIINE
¢u3nyeckre BEIWYMHBI: HA OCHOBE aHajJM3a YCJIOBHUS 33/a4M 3alMChIBATh KPaTKOE YCIOBHE,
MOJICTABIIATh (PU3MUECKUE BETMUUHBI B (POPMYIIBI U IPOBOIUTH PACUEThI, HAXOAUThH CIIPAaBOYHBIE
JaHHbIE, HEOOXOIUMBIC JUIsl pELIeHMs 3aJad, OLEHUBAaThb PEATMCTUYHOCTh IOJYyYECHHOH
(bU3MUECKON BETUYNHBL;

pacro3HaBaTh MpPOOJEMbl, KOTOPbIE MOXHO PEIIUTh NMPU MOMOUIM (PU3NYECKHX METOJOB, B
ONMCAaHUU HCCIENOBAHUS BBLACIATH NPOBEPSEMOE IPEANOJNOKEHNE (TMIIOTE3Y), pa3audarh U
MHTEPIPETHUPOBATH MOJTYUYEHHBIN PE3yIbTAT, HAXOAUTh OIIMOKHU B XOJI€ OMBITA, J€JaTh BbIBOABI
II0 €r0 pe3yJIbTaTaM;

IPOBOJUTh ONBITHl IO HAOMIOACHUIO (U3NYECKUX SIBJICHUH MM (PU3MUYECKMX CBOWCTB TE:
(GbopMynIMpoBaTh HpPOBEpAEMBbIE MPEIOI0KEHNS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOIO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (OPMYIHUPOBATH BHIBOJIBI;

BBIMOJIHATE MpPSIMbIE HW3MEPEHUS] DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHWIBI U
TeMIIepaTyphl C UCIOIb30BAHUEM AaHAJIOTOBBIX M IIM(PPOBHIX MPHUOOPOB, 3aIUCHIBATh MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUI;
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® [POBOJUTH HCCIICAOBAaHHE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT JIPYrol ¢
HCIIOJIb30BAHNEM NIPSAMBIX M3MEPEHUM (3aBUCUMOCTH IIyTH PaBHOMEPHO JBMXKYLIETOCS Teaa OT
BPEMEHHU [BW)KEHUS Tela, CWJIbI TPEHUs CKOJIbXEHHsS OT Beca Tella, KadecTBa 00pabOTKH
MIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOLIAAN COIPUKOCHOBEHUS TEIl, CHIIbI
YIPYTrOoCTH OT YAJMHEHHUS MPYXKHUHBI, BHITAIKUBAIONIEH CUIIBI OT 00bEMa MOrpyXEHHOU YacTh
Tela U OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT INTyOuHBI, Ha
KOTOPYIO IOTPYKEHO TEJO, YCIOBUM IUIaBaHMs TeJl, YCIOBUI pPaBHOBECHs pbluara U OJIOKOB),
Y4acTBOBATh B IJITAHMPOBAHUHU y4eOHOTO HMCCIEOBaHUS, COOMpPATh YCTAHOBKY U BBIMOJHATH
U3MEpEHUus, CleAysd MpeUIOKEHHOMY TIUIaHy, (UKCHpOBaTh pPE3yNbTaThl IOJYYECHHOMH
3aBUCUMOCTH (PU3NYECKHUX BEIMUYUH B BUJIE IPEUIOKEHHBIX TaOIUIL U IPaUKOB, J€1aTh BBIBOABI
10 pe3yJIbTaTaM MCCIEIOBAHMUS;

® [IPOBOJUTH KOCBEHHBIE M3MEPEHMs (PU3NYECKUX BEIMUYMH (IUIOTHOCTh BEIIECTBA JKUAKOCTH U
TBEPAOrO TeEJa, CHUJa TPEHHUS CKOJIBXXECHHSA, NaBJICHUE BO3/1yXa, BBITAJIKMABAIOIIAS CHIIA,
JEeWCTBYIONIAs Ha TIOTPYKEHHOE B XKUAKOCTH TEJO, KOAPPHUIIMEHT MOJIE3HOTO JIeHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAys MPEATOKEHHON MHCTPYKLUUHU: MpPHU BBHIIOJHEHUU H3MEPEHUN coOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATh 3HAYEHUE HCKOMOW BEJIMYHHBI;

e coOmoaTh MpaBUiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

® yKa3bpIBaTh MPHHLMUIBI JEHCTBUA NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIONIUECS COCY bl, OapOMETp, phlyar, MOABUKHBIA U HEMOABHKHBIN OJIOK,
HAKJIOHHAA IIJIOCKOCTB;

® XapakTepu30BaTh NMPHUHLUIBI JAECHCTBUS HM3YYEHHBIX NPHOOPOB M TEXHUUYECKUX YCTPOMICTB C
OMOpoM Ha WX onucaHus (B TOM YHCIE: NOAIIMIHUKH, YCTPOMCTBO BOJIONPOBOA,
TUIPaBIMYECKUNA IIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETpP), HMCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBICHUH M HeoOXonumble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® [IPUBOAMTH NpUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTHUYECKOTO HCIOIb30BAHUS
(U3UYECKUX 3HAHUHN B MTOBCEIHEBHOMN JKU3HU VISl 0OeCTieueHHs] 0€30MMaCHOCTH MPH O0paIeHUH
Cc mpubOpaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 37I0POBbS U COOJIIOAECHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH CpeLE;

® OCYIIECTBIATH OTOOp MCTOYHMKOB MH(popmaruu B VHTepHETe B COOTBETCTBHH C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIMXCS 3HAHUM M IYTEM CpaBHEHUS PA3IUYHBIX
UCTOYHHUKOB BBIIENATh MHPOPMALUIO, KOTOpasi SABJISIETCS MPOTHBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOI;

® UCHOJb30BATh IPU BBINOJHEHUU YYeOHBIX 3aJaHM HAy4YHO--IIONMYJSPHYIO JIUTEpATypy
(Gu3nM4eCcKoro cojiep)kaHus, CIpPaBOYHBIE MaTepHaibl, pecypchl ceTh VIHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HMHGOPMAIMM M3 OJHOM 3HAKOBOMH
CUCTEMBI B JIpYTYIO;

® C03/1aBaTh COOCTBEHHBIEC KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 UCTOYHHUKOB
uHpopManuu GU3NIECKOTO COACPIKAHUs, B TOM YUCIIE yOJIIMYHO JIeNaTh KpaTKhue COOOIEHHS O
pe3yabTaTax MPOEKTOB MM Y4YeOHBIX HCCIEIOBaHMM, HPHU 3TOM TIPaMOTHO HCIOJIb30BATh
M3y4YEHHBIN TOHATUIHBINA armapat Kypca (U3HKH, COMPOBOKIATh BRICTYIUICHUE TTPE3CHTAIIUCH;

® [IpU BBIOJHEHUU Y4E€OHBIX MPOEKTOB U UCCIEIOBAHUIN pacnpelensaTh 003aHHOCTU B TPYIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3a/JayaMH, CJIEAUTb 3a BBIIOJHEHUEM IUIaHA JECHCTBUIA,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TIPYIIbI, BBICTPAUBAThH
KOMMYHHMKaTHBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHIy 00y4yeHus B 8 kJiacce nmpeaIMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPakaTh

c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCA YMEHUI:
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HCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHMSI BEILECTBA, KPUCTANIMYECKUE U aMOp(HbIE Tena, HACHILEHHBIA U
HEHACBILICHHBIA Iap, BIAXXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPIHs, TEIUIOBON
JBUTATEIb, JJIEMEHTApHBIA JJIEKTPUUECKUN 3apsl, AVIEKTPUYECKOE TII0J€, IPOBOJHUKH U
TUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

pa3nuyath SBJICHMS (TEIIOBOE PACIIMPEHUE U CXKATHE, TEIUIONEpeaada, TEMIOBOE PABHOBECHUE,
CMauYMBaHNE, KalWUIAPHBIC SBJICHUS, UCIIAPCHHUE, KOHACHCALMs, IIJIaBJICHAE, KPUCTAUIN3ALHS
(oTBepAeBaHME), KHUIIEHUE, TeIIonepenada (TEeIIONPOBOAHOCTh, KOHBEKIHUS, H3Iy4CHUE),
NEKTpU3alMsl Tell, B3aUMOJCHCTBUE 3apsAOB, IEHCTBUSA 3JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MAarHUTOB, NEHCTBUE MArHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM,
ANEKTPOMAarHuTHasi MHAYKIHS) 110 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYCHHBIX (DU3NYECKHX SBJICHUN B OKPYXKAIOILIEM MUPE, B TOM YUCIIE
¢busnyeckue SBICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISPHBIE SBICHUS B
IpUPOJIE, KPUCTAILIBI B IpUpoe, u3nyueHue ConHia, 3aMep3aHue BOA0EMOB, MOPCKUE OpH3HI,
o0Opa3oBaHHe POCHI, TYMaHa, HHEsl, CHEeTa, JJIEKTPHUUYECKHUE SBJICHUS B aTMOc(]epe, SEeKTPUIECTBO
KMBBIX OPraHW3MOB, MarHUTHOE Ioje 3eMi, Jpeid MOII0COB, pOJIb MArHUTHOTO IMOJS IS
KHM3HU Ha 3emile, MOJSIPHOE CUSIHUE, IIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUM;

OIMCBIBATh N3YYEHHBIE CBOMCTBA T U PU3NUECKUE ABICHUS, UCIIOIb3Yys (PU3NUYECKNE BETUUNHBI
(TemriepaTypa, BHYTPEHHSISI 3HEPIHsI, KOJIMYECTBO TEIUIOTHI, yENIbHAsl TEMJIOEMKOCTh BELIECTBA,
yaelbHas TeIyoTa IUIABJICHUS, YAeTIbHas TEeIUIoTa MapooOpa3oBaHMs, yIeNbHas TerioTa
CropaHusl TOIUIMBA, KO3((PUIMEHT MOIE3HOro AEHCTBHUS TEMJIOBOH MAallUHBI, OTHOCUTEIIbHAS
BIQKHOCTb BO3AYyXd, OJJIEKTPUYECKUH 3apsii, CWIA TOKa, DIEKTPUYECKOE HAaNpsHKEHUE,
COIIPOTHBIICHUE IPOBOJHUKA, YIEIbHOE CONPOTUBICHHUE BEIIECTBA, pPabOTa M MOILIHOCTb
AJIEKTPUUYECKOTO TOKA), MpPH ONHCAHWU NPABWIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT
UCIOJIb3yEMBbIX BEIMYUH, 0003HAYCHUS U €AUHULBI (PU3MUECKUX BEIMYUH, HAXOAUTH (POPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NYECKHE SIBIEHUS W IPOLECCHI, MCIOJIb3Yys OCHOBHBIE
I10JIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUHN CTPOEHUS BELECTBA, IPUHLIUII CYTIEPIIO3ULIUN
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma Juisl yyacTKa LEnH,
3ak0H JDxoyns—JIeHna, 3aKOH COXpaHEHUS DJHEPIMM, IIPU OSTOM [JaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3alIUCBIBATh €M0 MATEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (hPU3MUECKHE TPOLIECCHl U CBOMCTBA T€J, B TOM YHCIE U B KOHTEKCTE CHUTyalUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATh IPUYUHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
0o0bsiICHEHUE U3 1—2 JTOTMYECKUX IIaroB C ONnopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3NUYECKUX
SABIICHUM, (PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3aJaud B 2—3 AEWUCTBUS, UCIOIB3YS 3aKOHBI U (OPMYIIBI, CBA3BIBAIOIINE
¢Gu3nyeckue BEIMYMHBI: HA OCHOBE aHajJM3a YCJIOBHUS 33/a4yM 3allMChIBATh KPaTKOE YCIOBHE,
BBISIBJIATh HEAOCTATOK JAHHBIX [UId pEIIeHUs 33Jayd, BbIOMpaTh 3aKOHBI U (HOPMYIIH,
HEoOXoAuMBIEe sl €€ pelleHusi, MPOBOIUTH PacyéThbl U CpaBHUBATh MOJYYCHHOE 3HAUYCHUE
($u3M4eCcKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIMTh IMPH IMOMOLIM (PU3HMUECKUX METOJOB,
UCIOJIb3YSl ONKCAaHUE MCCIEAOBAHUSA, BBIIEIATh MPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATDH
IIPaBWJIBHOCTB MOPSIIKA IPOBEICHUS UCCIIEJOBAHMS, ENIaTh BEIBOIBI;
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MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKUX SABICHUNA WM (U3UUYECKUX CBOHCTB TEl
(KanwIUIsipHBIE  SIBJICHUS, 3aBHCHUMOCTH JaBJIGHHS BO3JyXa OT €ro o0béMa, TeMmIepaTryphl,
CKOpOCTH TpoIlecca OCTBhIBaHWS W HarpeBaHus IpH M3IYyYEHHH OT I[BETa H3JIydaromien
(moruyomaroniei) MOBEPXHOCTH, CKOPOCTb HMCHApEHUs BOJbI OT TEMIEPATyphbl XKHUAKOCTU H
IJiomaaun eé MOBCPXHOCTHU, IJICKTpHU3aALUA TCI U BBaHMOHCﬁCTBHG SJICKTPUYCCKUX 3apAaa0B,
B3aMMO/JICIICTBIE TOCTOSHHBIX MAarHUTOB, BH3YyaJH3alUsi MarHUTHBIX TIOJI€H MOCTOSHHBIX
MarHuToB, JCHCTBHS MarHUTHOTO MOJS HAa MPOBOJAHHMK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa,
CBOWCTBA  DJEKTPOJABUTaTeisi  MOCTOSHHOTO  ToKa):  (hopMymupoBaTh  MpOBEpsieMble
MIPEIOIOKEHHSI, COOMpaTh YCTAaHOBKY M3 MPEAIOKEHHOTO OOOpYIOBAaHUS, OMMCHIBATH XOJ]
omnbITa U (OPMyYIHPOBATH BHIBOIBI;

BBIITOJIHATD IPAMBIC USMCPCHUA TCMIICPATYPHI, OTHOCHUTEIILHOU BIAXXKHOCTH BO31yXa, CUJIbI TOKA,
HaNpsDKEHUS C UCIOJB30BAaHUEM aHAJIOrOBBIX MPHOOPOB M AATYUKOB (PU3NYECKUX BEIMYUH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aaHHON aOCOTIOTHON MOTPEITHOCTH;
MPOBOJIUTH HCCIEAOBAaHUE 3aBUCHMOCTH OJHOW (DU3WYECKON BEIWMYMHBI OT JIPYyrol ¢
HCIIOJIb30BAHHUEM ITPAMBIX I/ISMepeHI/Iﬁ (BaBI/ICI/IMOCTB COIIPOTUBJICHU A MMTPOBOAHUKA OT €0 JJINHBI,
miIomaan monepeYHoro CCUCHUA U YACIBHOTO COIPOTHUBJICHUS BCIICCTBA MPOBOAHHKA, CHIIbI
TOKa, MJIYIIEro 4Yepe3 NPOBOJHUK, OT HANpPSOKEHUS Ha MPOBOJHHUKE, HCCIEI0OBaHUE
MOCJIE0BATENHHOTO U MapajIeIbHOTO COEAMHEHUI TPOBOJHUKOB): TUIAHUPOBATH UCCIIEI0BAaHUE,
coOMpaTh YCTaHOBKY U BBINOJIHATH U3MEPEHHS, CIEAYs MPEAIOKEHHOMY IUIaHy, (PUKCHPOBATH
PE3YIbTAaThI HOHy‘IGHHOﬁ 3aBUCUMOCTH B BH/C TaGHI/II_I )41 I‘pa(bI/IKOB, A€JdaTb BBIBOABI IIO
pe3ylbTaTaM HCCle0BaHMUS;

MNpOBOAUTHL KOCBCHHBIC U3MCPCHUA (1)1/13I/I‘ICCKI/IX BCIIMYUH (y;[eanaS{ TEIIOEMKOCTD BEIIIECTBA,
COMPOTHUBIIEHUE TMPOBOJHUKA, PabOTa W MOIIHOCTb 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBATH
U3MepeHus, COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEAT0KEHHON MHCTPYKIIUH, U
BBIYUCIIATH 3HAYCHUEC BCIINYUHDBI;

coOJro1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPUHUIUINBI NEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OHOpOﬁ Ha HUX OIIMCAaHUsA (B TOM YHCJIC: CUCTCMaA OTOIIJICHUA OOMOB, THI'POMCETP, MapoBasd
TypOMHa, aMIIepMEeTp, BOJIBTMETP, CUETUHK DICKTPUUYECKON IHEPTUH, SJIEKTPOOCBETUTEIILHBIC
npuOOpbI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), ANEKTPUUYECKUE MPeIOXpaHUTENH,
ANEKTPOMArHuT, S3JEKTPOJBUTATENb IMOCTOSIHHOIO TOKa), HCIOJb3Ysl 3HaHHUS O CBOWCTBAx
(hUBUYECKUX SBJICHUN U HEOOX0UMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M U3MEPHUTENbHbIE MPUOOPHI MO cXeMaM M
CXEMaTU4YHBIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, T'MTPOMETD,
JBUTaTEIb BHYTPEHHETO CIOPAHMSI, JIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMbI SJEKTPUUECKUX
1enei ¢ mocieAoBaTelbHBIM U MapaJljIeIbHBIM COETUHEHUEM 3JIEMEHTOB, paziinyasi YCIOBHbIE
0003HaYEeHHUSI SJIEMEHTOB JIEKTPUUECKUX LEMei;

MPUBOJUTH MpUMEpPHl (HAXOAUTh MH(GOPMALIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
(U3UYECKUX 3HAHUHN B MTOBCEAHEBHOM JKU3HU VISl 0OECTICUeHHs 0€30MMaCHOCTH MPH OO0paIeHUH
Cc mpubOpaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 37I0POBbS U COOJIIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/e;

OCYILIECTBIATh MOMUCK HH(pOpManuu (U3NYecKoro conepxanus B MHTepHeTe, Ha OCHOBE
HNMCHOIIUXCA 3HAaHUU H HYTéM CpaBHCHHA  OOIOJHHUTCIBbHBIX HCTOYHHUKOB BBIACIIATH
nH(pOpMaLINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOM;
UCTOJb30BAaTh TPU BBINOJHEHUU YYEOHBIX 3aJaHUl HAy4YHO--TIOMYJSIPHYIO JUTEpaTypy
(bU3MYECKOTO COJlep’KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu HWHTepHeT, BIaAeTh
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npuéMaMy KOHCIIEKTUPOBAaHMS TEKCTa, NpeoOpazoBaHus WHGOPMAIMK W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

® co3gaBaTh COOCTBEHHBIC MUCHMEHHBIE M KPaTKHUE YCTHBIE cOOOIIEeHUs, 00001as nH(OopMaIuio
U3 HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COACPIKAHMSI, B TOM YHCIIE MyOJIMYHO MPEACTABIATh
pe3yiabTaThl MPOEKTHOW WM HCCIEAOBATEIbCKON JEATENbHOCTH, MpPU 3TOM T'PAMOTHO
WCIIOJIh30BaTh M3yYEHHBIN MOHATUHHBIN anmapar Kypca (PU3UKH, CONPOBOXK/IATH BBHICTYIICHHE
Mpe3eHTALNEN;

® TIpU BBINIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3NYECKUX MPOIIECCOB PACIIPEACIIATH
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 33JJa4aMU, CJICTUTh 33 BHITIOJTHECHHEM
IJIaHa JEHCTBUU M KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBINH BKIAJ B
NEeSATEeIbHOCTh  TPYMIbL, BBICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE, MPOSBIISSL
TOTOBHOCTB pa3peniaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 kjacce mpeIMeTHBIE Pe3yJbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTH y O0YJAIOIUXCA YMEHUI:

®  JCIOJIB30BATh MOHATHUS: CUCTEMa OTCUYETA, MaTepUalibHAsI TOYKA, TPACKTOPHsI, OTHOCUTEIHHOCTD
MEXaHUIECKOTO JIBUMKCHMUSA, nedopmarus (ympyras, IUIacCTUYEeCcKas), TpeHue,
[IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M TEPETPY3KH, IIEHTP THKECTH, abCOITIOTHO
TBEPIOE TEIIO, IICHTP TSHKECTH TBEPIOTO TEjla, PAaBHOBECHE, MEXAaHMYECKUE KOJICOAHMS U BOJIHBI,
3BYK, HH(PaA3BYK U YIBTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKAJa 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JATBHO30PKOCTb, CIIEKTPHI UCITYCKAHUS M MOTJIOUIEHUS, anbda-, Oera- u
ramMma-u3JIydeHHsl, U30TOIIbI, siICpHAst SHEPTeTHKA;

® pa3nuyarth SABJICHUS (PAaBHOMEPHOE M  HEPAaBHOMEPHOE MPSIMOJMHEUHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE TMaJeHHWE TEJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPYXXHOCTH, B3aMMOJICHCTBHE TeEJ, PEaKTUBHOE IBMIKEHHUE, KojebaTenbHOe
JIBUKCHHE (3aTyXalollue W BBIHYXKICHHBIE KOJICOaHMs), PE30HAHC, BOJHOBOE JIBIDKEHUE,
OTpaX€HUE 3BYKa, MNPSIMOJIIMHEMHOE pacnpoCTpaHEHUEe, OTPAKEHHWE U TMPEIOMIICHUE CBeETa,
MOJTHO€ BHYTPEHHEE OTPAKEHHE CBETa, pa3JIoKeHHE Oeoro CBeTa B CIEKTP U CIIOXKCHHE
CHEKTPaJIbHBIX IIBETOB, AMCIEPCHs CBETa, €CTECTBEHHAs PaJMOAKTHBHOCTh, BO3SHUKHOBCHHE
JIMHEWYATOTO CTIEKTPa U3JIYyYEeHHS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINUX JaHHOE (PUZNYECKOE SIBIICHUE;

® pacrmo3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKHX SBICHUHN B OKPYKAIOIIEM MUPE (B TOM YHCIIE
(du3nuecKre sBICHUS B IPUPOJIC: MPUIIMBBI U OTJIMBHI, IBI>KeHUE TuTaHeT COJTHEYHOM CHCTEMBI,
PEaKTHBHOE JIBI)KCHHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, ITyHAMH, 9X0, IIBETA TEJI, ONTUYECKHE IBJICHUS B IPUPO/IE, OMOIOTHYECKOE
JEHCTBHE BUIUMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO W3IyYEHUH, €CTECTBEHHBIN
paMoaKTUBHBIN (HOH, KOCMHYECKHE JTyUd, PAAHOAKTUBHOE U3ITydYeHUE TPUPOJIHBIX MIUHEPAIOB,
NENUCTBUE PAJIMOAKTHUBHBIX W3JIYYCHHH HAa OpPraHW3M 4YeJOBEeKa), MPU ITOM IMEPEBOAHUTH
MPAKTUYECKYIO 33/1a9y B YICOHYIO, BBIJICIIATh CYIIECTBEHHBIEC CBOMCTBA (MPU3HAKK) (PU3UIECKUX
SIBJICHUIA,

®  OMHCHIBATh U3yYEHHBIC CBOMCTBA TEI M (PU3UUYCCKHUE SIBJICHUS, UCTIOIB3Ys (PU3HUECKUE BETUUNHBI
(cpenHsis W MrHOBEHHAass CKOPOCTh Tela MpPU HEPAaBHOMEPHOM JBUKEHUHU, YCKOPEHHE,
nepeMenieHne, IMyTh, YIJIOBAas CKOPOCTb, CUJa TPEHHUS, CHJIa YIPYrOCTHU, CHJIA TSXKECTH,
YCKOpPEHHE CBOOOJHOTO TAaJeHHUs, BEC Tela, UMIYJIbC Tela, UMIYJIbC CHJIBI, MEXaHHYeCKas
paboTa ¥ MOUTHOCTh, MOTCHIIMAIbHAS YHEPTUsl TeJa, MOIHSATOTO HaJ TMOBEPXHOCTBHIO 3E€MIIH,
MOTEHIMAIbHAsL APHEPTUs CXKATOW MPYKUHBI, KUHETHYECKasi 3HEpPrus, MOJIHAs MEXaHU4YecKas
SHEpPrus, MEePUO] W YacTOTa KoJeOaHWi, JJIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IMOKa3aTellb MPEJOMJICHHS CPEIbl), MPU OINHWCAHUM TMPABHIBHO TPAKTOBATH
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(bu3MYeCKUi CMBICI UCIOJB3YEMBIX BEJIMYMH, 0003HAYEHUS U €IUHULBI (PU3UUECKUX BEIUYHH,
HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JNAHHYIO (PU3NYECKYIO BEIMUYHUHY C APYTMMH BEIMYHMHAMU,
CTPOUTH TpaQUKH N3YUEHHBIX 3aBUCUMOCTEH (PH3NIECKIX BEITUYHH;

XapaKTCpPU30BaTh CBOIICTBa TCI, q)HSH‘{eCKI/Ie SABJICHUA W HPOLCCChI, HCIOJb3yd 3aKOH
COXPAHCHUSA SHCPIrur, 3aKOH BCCMHUPHOI'0 TATOTCHUA, IMPUHIUIT CYIICPIIO3UIIUN CHUJI, IPUHIIUII
oTHOcUTenbHOCTH ['amunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI
OTpPaXEHUS U TMPEJIIOMIICHHS CBETa, 3aKOHbBI COXPAHEHMs 3apsSA0BOr0 M MAacCOBOTO UHMCEN MpU
SJEPHBIX PEaKIMsIX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €r0
MaTEMaTHYECKOE BBIPAKCHHCE;

OOBSICHATh (PU3MYECKHE TPOIECCHl U CBOWCTBA TEN, B TOM YHUCJIC M B KOHTEKCTE CHUTYaIlHi
IIPAKTUKO-OPUEHTUPOBAHHOI0 XapaKTepa: BBIABIATL IIPUYUHHO--CIECACTBEHHEIE CBI3HU, CTPOUTH
00BsICHEHHE W3 2—3 JOTHYECKUX IIaroB ¢ OMOpPO Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3NUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3aa4M (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCOJIb3YS 3aKOHBI
u (bOpMy.]IBI, CBSI3bIBAIOIINEC q)HBquCKI/IC BCJIMYMHBI: Ha OCHOBC aHalin3a YCJIOBHA 3aJadud
3alMUCBbIBATh KPATKOC YCJIOBHUC, BBIABIIATL HCAOCTAOMIUC HUIIN H36BITO‘-IHBI€ JaHHBIC, BBI6I/IpaTB
3aKOHBI U (OPMyJIbI, HEOOXOIUMBIE MJII PpEUICHHUs, MPOBOAUTH pacu€Thl M OIEHUBATh
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYEHUST PU3NYECKON BETUUHUHBI;

pacrno3HaBaTh NpPOOJIEMBbl, KOTOPbIE MOXKHO PELIUTh HpPU MOMOIIM (PU3UUYECKHX METOJIOB,
UCIOJIb3YSl ONHCAaHUE HCCIEAOBAHUS, BBIIEIATh MPOBEPIEMOE MPEANOIOKEHUE, OICHUBATDH
MNPpaBUJIILHOCTL MOPAAKa IMPOBCACHUA MUCCICAOBAHUSA, HACIATh BBIBOJbI, HHTCPIPCTUPOBATDH
PE3yNbTaThl HAOIOICHUH U OTBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKUX SABICHUNA WM (U3UUECKUX CBOHCTB TeEl
(u3ydenue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHHSI PHEPrUU, 3aBUCHUMOCTb IEpUOAA
KoJ1e0aHuil MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTATYIbl MaJbIX KoJeOaHUM, MPSMOIMHENHOE paclpOCTPaHEHHE CBETa, pasyiockeHrue 0e1oro
CBETa B CIEKTp, U3yU4EeHHE CBOWCTB M300pakeHUs B IUIOCKOM 3€pKaje U CBOWCTB M300pakeHUS
mpeaMeTa B coOMparoIie TiHH3e, HaOJII0ICHUE CIIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHUSs):
CaMOCTOATEIILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO0 HabOpa 000pyI0BaHHUS, OMMCHIBATH X0/
OTIBITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTH MPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX HU3MEPEHMH, Ompenessis cpeaHee 3HaueHUe
U3MepsieMol BeMUMHBI ((POKYCHOE pacCTOsSTHUE cOOMparoiield JUH3bI), 000OCHOBBIBATH BHIOOD
crnioco0a u3MepeHus (M3MEepUTEIHLHOr0 Ipudopa);

MPOBOAUTH HUCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCIOJIB30BAHUEM MPIMBIX
M3MEpeHu# (3aBUCUMOCTb IYTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM JBM)KEHUU 0e3 HayaJbHON
CKOpPOCTH, Neprojia KojJeOaHn MaTeMaTUYECKOTr0 MasTHUKA OT JTMHBI HUTH, 3aBUCHUMOCTH yTJ1a
OTpaXEHUs CBETa OT yrja MaJeHHsl W yrja MpeloMJIeHHs] OT yria NaJeHHs): IUIaHUPOBATh
UCCIIEIOBAaHNE, CAMOCTOSATEIIBHO COOMPATh YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTAThI MOJYYCHHON
3aBUCUMOCTHN (1)H3H‘ICCKI/IX BCJIMYHH B BUJIC T216J'II/II_[ u I‘pa(bI/IKOB, ACJIaTh BBIBOABI 110 PE3yJibTaTaM
UCCIIEIOBaHMUS;

MMpOBOAUTH KOCBCHHBIC U3MCPCHUA (bI/I3I/IquKI/IX BCIIMYNH (CpGI[HHH CKOPOCTh U YCKOPCHUC TCJIa
IIpU PaBHOYCKOPEHHOM [BUXEHHH, YCKOPEHHE CBOOOJHOTO MaAeHMsI, KECTKOCTh MPY>KUHBI,
KO3 (ULMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckass paboTa MU MOLIHOCTh, 4acTOTa M MEPUOA
KojeOaHUi MaTeMaTUYeCKOT0 W TPYKHUHHOTO MasSTHUKOB, ONTHYECKas CHia COOUparomiei
JMH3BI, PAAMOAKTHUBHBIA (OH): IUIAHUPOBATH H3MEPEHUs, COOMpaTh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJIHATH U3MEPEHUS, CIIEAYS MPEI0KEHHON HHCTPYKIINH, BEIUUCIISTH 3HAUEHUE
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BEJIMYMHBI M aHAIM3UPOBATh IMOJIYYEHHBIE PE3YNbTaThl C YYETOM 3aJaHHON MOTrPEHIHOCTH
U3MEPECHU;

coOJro1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MoOjeNeil: MaTepuaibHas TOYKa,
a0COFOTHO TBEPIOE TEIO, TOYCUHBIM NCTOUYHUK CBETA, JTy4, TOHKAS JIMH3a, IUITAHETapHas MOJIENb
aToMa, HyKJIOHHAsI MOJIe]Ib aTOMHOTO SIApa;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS H3yYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB C
OMOpoi Ha WX OmucaHus (B TOM YHCIE: CHUIOMETD, HATYUKHU TOJOKCHHS, PACCTOSHUS H
YCKOpEHUs, paKeTa, OHXOJIOT, OYKH, IepHucKom, (GoToanmnapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOII, J03UMETp, Kamepa BuiibcoHa), MCHONb3ys 3HAHHS O CBOMCTBaX (U3MYECKUX
SABJICHUI U HEOOXO0qUMBbIe (PHU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH HW3YYEHHBIX TEXHHYECKUX YCTpOICTB,
U3MEPUTENBHBIX TMPHOOPOB U  TEXHOJOTMUYECKUX TMPOIECCOB TPHU PEIIeHUH y4eOHO--
MPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI ISl TOCTPOCHUS H300paKeHUH B TIOCKOM 3epKaje 1
cobOuparoiei JuH3e;

MPUBOJIUTH TPUMEPHl (HAXOAUTHh WH(MOPMAILIUIO O MPUMEpax) MPAKTHUECKOTO HCIIOIh30BAHUS
(hU3UYECKUX 3HAHUHN B TTOBCEIHEBHOMN JKU3HU VISl 0OeCTieueHHs] 0€30MMacCHOCTH MPH OO0paIeHUH
¢ mpulOopaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXpPAHEHHs 3[0POBBbS U COOJIIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYILIECTBIATh NOUCK MHPOpMAIMKN PU3NYecKoro coaepxanus B IHTepHeTe, caMOCTOATENBHO
(dbopMynupys MOWCKOBBIA 3alpoC, HAXOAUTh MYTHU OMPEACIICHUSI JOCTOBEPHOCTH MOTYyUYECHHOM
nH(OpMAaLIMK HAa OCHOBE UMEIOIIUXCS 3HAHUI U TOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIONIb30BaTh TPH BBIMIOJHEHUU YYEOHBIX 3aJaHUNl HAYYHO--TIONYJSPHYIO JHUTEPaTypy
(bU3MYECKOTO CoJlep’KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HWHTepHeT, BIaAeTh
npuéMaMu KOHCIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHus MH(POpPMAMK U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE MHUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE HH(pOpMaLMHU U3
HECKOJIbKUX HCTOYHUKOB (U3NYECKOTO COACPIKAHMS, MyOIMYHO TMPEACTABIATh PE3yIbTaThl
MPOEKTHON WU HCCIENOBATEIbCKOW JEATeTbHOCTH, TMPU 3TOM TPaMOTHO HCIOIh30BATh
M3Y4YCHHBIN MOHATUHHBIN anmapar u3y4aemoro pasjena (GU3uKy U COMPOBOKAATH BBHICTYIIJICHHE
MIPE3CHTAIMEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 knacc/ [lepeimkun .M., iBaHOB
A.N., Axtmonepnoe obuiectBo «M3narensctBo «IIpocBenienne»

» ®uzuka: 8-if kimacc: 0a30BbIN YpOBEHb: yueOHUK, 8 kiacc/ [leprimkun M. M., BanoB A.
., AkiimonepHoe obmectBo «M3garenscTBO «IIpocBemenme»

» dusuka: 9-i knacc: 0a30BbIil ypoBeHb: yueOHUK, 9 kiacc/ [leppimkun Y. M., I'ytHuk E.
M., UBanoB A. U., [letpoBa M. A., AkiinorepHoe o01iecTBo «M31aTenscTBo
«IIpocBenienne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. IIporpamma OcHoBHOro 00111er0 0OpazoBanus. Puznka 7-9 knaccsl. A.B.IlepbimkuH,
E.M.I'yrauk. Mockga. [Ipoda.

2. CnpaBounuk 1o pusuke u rexuuke. [locooue ms yaamuxcs. M., [Ipocsemienue, 2006.
3. B.1. Jlykamuk. CoopHuK 3anau 1o ¢pu-3uke7-9xi. 2012 M. IIpocBemienne

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://www.fizika.ru/

http://www.class-fizika.ru/

http://www.physics.ru/

WNHuTrepHeT-noanepkka Kypca Gusuku

No HazBanwue caiita D1eKTpOHHBIN aipec

1. Komnexkuus LIOP http://school-collection.edu.ru

2. Konnekuust «EcTecTBeHHOHay4YHbIE SKCIEPUMEHTHI»: (u3uka http://experiment.edu.ru —

3. Mup usuku: pusnueckuii sxkcnepument http://demo.home.nov.ru

4. Cepgep kadenpsr oomiert ¢usznku puzdaka MI'Y: dusndeckuii MpakKTUKYM H
nemMoHcTpauuu http://genphys.phys.msu.ru

5. Ypoxu no monekymsipHoit ¢pusuke http://marklv.narod.ru/mkt
6. ®usuka B anumanusix http://physics.nad.ru

7. UatepHet ypoku http://www.interneturok.ru/distancionno
8. ®u3nka B OTKPHITOM KoJuiemke http://www.physics.ru

9. I'azera «®usuka» M3garensckoro goma «IlepBoe centsiOpsi» http://fiz.1september.ru
10. Komnekuus «EcTecTBeHHOHay4HbIE SKCIIEPUMEHTHI»: Qu3nka http://experiment.edu.ru

11. BupTyanbHblif MeTOAMUECKUI KaOWHET yuuTenst GU3UKU U aCTPOHOMHH
http://www.gomulina.orc.ru
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12. 3apaun no ¢usuke ¢ pemenusimu http:/fizzzika.narod.ru

13. 3anumarenpHas (U3MKa B BOMPOCAX M OTBETAX: CAUT 3aciayKeHHOro yuutens PO B.
Enbxuna http://elkin52.narod.ru

14. 3aounas usuko-rexnudeckas mkojia npu MOTU http:// www.school.mipt.ru

15. Kabuner ¢uzuku Cankr-IlerepOyprckoit akaieMun MocTIUIIIOMHOTO
negarorudeckoro oopazosanus http://www.edu.delfa.net

16. Kadenpa u nadoparopus ¢usuxu MHUOO http://fizkaf.narod.ru
17. KBaHT: Hay9HO-TIOMYJISIPHBIA (PU3NKO-MaTeMaTHuecKuil sxypHai http://kvant.mccme.ru

18. MudopmarioHHble TEXHOJIOTUU B IpenofaBanuu Gusuku: caut U. 5. dununmnosoit
http://ifilip.narod.ru

19. Knaccuas ¢uzuka: caitt yuutens ¢usuku E. A. bannunoi http://class-fizika.narod.ru

20. Kpatkwuii cnpaBouHuk o ¢usuke http://www. physics.vir.ru
21. Mup ¢usuku: ¢puszndeckuit sxcnepument http://demo.home.nov.ru

22. O6pasoBatenbHbIi cepBep «OnTrka» http://optics.ifmo.ru

23. O6yuaromue TpEXypOBHEBBIE TECTHI 10 du3uke: cat B. WM. Perensmana http:// www.
physics-regelman.com

24. OunaitH-ipeoOpa3oBaTeib eAMHUI] u3MepeHus http:// www.decoder.ru

25. PernoHasIbHBINA LIEHTP OTKPHITOTO (PU3HMUECKOro 00pa3oBaHus PU3NIECKOTO
¢dakynprera CIIOIY http://www. phys.spb.ru

26. Cepgep kadeaps! oouiei ¢puznku ¢puzdaka MI'Y: pu3npakTHKyM U 1€MOHCTPALIUU
http://genphys. phys.msu.ru

27. Teopust oTHOCUTENbHOCTH: VIHTepHET-yueOHuK 1o ¢usuke http://www.relativity.ru
28. TepMoauHaMHKA: YIEKTPOHHBINA yueOHUK 1o (hu3uke 1j1s 7-ro u 8-10 Kiaaccos http://
fn.bmstu.ru/phys/bib/I-NET/

29. Ypoku no mosnekyisipaon pusuke http://marklv.narod.ru/mkt/

30. ®usuka B anumanusx http://physics.nad.ru

31. ®usuka B MaTEpHETE: )KypHaANT «JlakmkecT» http://fim.samara.ws

32. ®usuka Bokpyr Hac http://physics03.narod.ru

33. ®uszuka ansa yaureneit: caidt B. H. Eropogoii http://fisika.home.nov.ru

34. ®usuka.py: cailT Juig yyamuxcs u npenogasareneit ¢pusuku http://www.fizika.ru

35. ®uzuka cTyaeHTaM U mKoiabHuKaM: cat A. H. Bapruna http://www.physica.ru
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36. ®u3uKOMII: B IOMOIIs HAUYMHaomeMy Gu3uky http://physicomp.lipetsk.ru
37. DnexkTpoAMHAMUKA: YUCHHE C yBIeueHueM http://physics.Sballov.ru
38. DneMeHThI: OMYISPHBIN CaliT 0 pyHAaMeHTanbHOU Hayke http://www.elementy.ru

39. Dpynut: ouorpadun yu€Hsix u uzooperareneit http://erudit.nm.ru

HudpopmannoHHo-00pa3zoBaTenbHble pecypehl Ui yuuTenaed Gu3nku

1. OnnaifH-Kypcesl o pusuke Bugeoapxus nekiuii Mo GpuU3MKe Ha PYCCKOM SI3bIKE OT
00pa3oBaTENBHOrO MPOEKTa «JIeKTOpryM».

2. [ToctHayxka IIpoekt «IToctHayka» B YouTube, rie yueHsie u mpenogaBaTesid By30B
PacCcKa3bIBAIOT O JOCTHKEHUSIX (DYyHIaMEHTaThbHONW HAYKH U BaKHBIX COBPEMEHHBIX
TEXHOJIOTHUSIX.

3. Hayunox AHMMaIMOHHBIE MYJIBTUKH O Pa3HBIX SBJICHUAX: O KOCMOCE, MY3bIKE,
IJI00aJIbHOM TMOTEIIJICHUH U pOOOTaX.

4. Qwerty [Ipsimbie 3¢UpBHI ¢ BEAYIIMMHA HayYHBIMH SKCIIEPTAMHU, HOBOCTHBIEC BBITYCKH,
MIPOrpaMMBbI 110 MeIULIMHE, PU3HKE, MaTEMAaTHKE, aCTPOHOMHH, OMOJIOTUH, COLTUAIBHOMN
TICUXOJIOTHH.

5. Yepnaxk IIpoexkt TACC — 0 Hayke, JTEKIUAX, BHICTABKAX, KHUTAX U KUHO. ABTOPBI
MOKa3bIBAIOT OIBITHI K OTBEYAIOT HA OKOJIOHAYYHBIE BOIIPOCHI 00 OKpY Karomen
NIEUCTBUTEILHOCTHU

6. Getaclass.ru Harnsiaabie ponuk 1mo pu3uke 1 MaTeMaTuke ¢ MPOBEPOYHBIMU 3a/1a4aMu
Y KOHCIIeKTaMU. boJibIl10€ KOJIMYeCTBO KOHTPOIBHBIX 3a1anuil (Bkitovast EI'D / OI'D).

7. http://www.fipi.ru ®enepanbHblii HTHCTUTYT NEAArOTUYECKUX U3MEPEHUI.
Mertoauueckue MaTepuabl 1Mo MoAroToBke yyanuxcsa k [ MA

8. www.ege.edu.ru Opunmansusiii nHGopmanmonnslid nopran EI'D. Madopmannonnsie
MaTepHalibl 110 OpraHu3aluu 1 nposenenunto EI'D

9. http://resh.edu.ru Poccuiickas snexTpoHHas mkoia. OTKpbITas oOpa3oBaTenbHas cpena

10. https://physics.ru U3naTensctBo ®U3MKOH. Caiit no gusuke u acTpoHOMUHA

11. https://foxford.ru On-line mxomna «Dokchopa». MeToauuecKkue MaTepuabl Mo
MpeIMeTy, MO MOATOTOBKE YHaIUXCsl K OJMMIIHaiaM

12. http://www.physolymp.ru ®@u3nueckue oJIMMITAA]IbI MIKOJbHUKOB. MeToquyeckue
MaTepuasbl MO MOATOTOBKE YUAIIUXCSI K OJIMMITHAaM

13. http://4ipho.ru CaliT mOATOTOBKH K onuMIHaaaM o ¢usuke. Meroamueckue
MaTepuasbl O MOATOTOBKE YUaLUXCSI

14. http://school.mipt.ru 3aounas ¢puzuko-Texuuyeckas mkoaa MOTU. Meroanueckue
MaTepuasbl O MOATOTOBKE YUaILUXCSI

15. http://edu-homelab.ru OnuMnuanHas mKoa Mo Kypcy «KCIepUMEHTaNbHas (GU3UKa».
MeTtoauueckue MaTepHralibl o MOATOTOBKE yJaIIuXcs

16. http://www.profile-edu.ru upopmanmonno o6pa3zoBarTeibHbIi pecypc A MeJaroros.
Meroanka 00y4deHus1, meAaroruka, npoguibHOEe 00ydeHUE B IIIKOJIE, MEeIarOTHYECKUE
TEXHOJIOTUH, KOPPEKIIMOHHAsS TIearoruka

17. https://college.ru/fizika/ Paznen mo ¢usmke UHTErpUpPYyeET CoMepKaHUE YICOHBIX
KOMIIBIOTEpHBIX KypcoB komnanuu GPU3MKOH, BelllyckaeMbIX Ha KOMIIAKT-JUCKaX, U
MHIUBUAYAIbHOE O0yUeHHUE Yepe3 HHTEPHET — TECTUPOBAHUE U AJIEKTPOHHBIE
KOHCYJbTaIlU!

18. http://www.fizika.ru/ CaiiT 11st mpenogaBaTeneil GU3NKHU, yJalIuXxcsl ¥ X POJUTEICH —
sT0 6osiee 2000 ¢aitnoB: yueOHNKH, Ta00paTOPHBIE U KOHTPOJIbHBIE PabOThI, TECTHI,
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(baKynbTaTUB U MHOTOE-MHOTO€ APYroe

19. https://fiz.1sept.ru/fizarchive.php 'azera «®@usnka» u3garenpckoro goma [lepsoe
CeHTS0ps

20. http://somit.ru/ O6pazoBaTenbHbIC aHUMAIIUX JUISI YPOKOB (hDU3UKH, HH)OPMATUKH H JIP.
21. http://kvant.mccme.ru/ HayuHo-nonynsipHblii pu3nKo-MaTeMaTHUECKUI KypHAI
"KBant"

22. http://www.physics-regelman.com/ O0yuaromiie TpeXypoBHEBbIE TeCThI 10 GU3MKe - B.
. Perenpman. 3agaun o Gpusnke i1 CPEAHUX U CTAPIINUX KJIACCOB C PEIICHUSIMU JJIS
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