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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS COCTaBJICHa Ha
OCHOBE TOJOXKEHUH U TpeOOBaHMN K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHON mporpammsbl, mpenctaBieHHbix B DPI'OC 00O, a Takxke ¢ y4€ToM
dbenepasibHON paboueid mporpamMmbl BocTUTaHUS W KOHIENIMM TpernojaBaHus y4eOHOTO
npeaMera «PuzukKan.

Conmepxanne  mporpaMMmbl 1o (U3MKE  HampaBleHO  Ha  (OPMHpPOBAHUE
€CTECTBEHHO-HAYYHOU T'PAaMOTHOCTH OOYYAlOIIMXCS W OpraHu3alui0 Hu3ydeHus (u3mku Ha
NeSITEeIbHOCTHOM OCHOBe. B mporpamme mo (u3uMKe y4YUTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeameta B peanm3anuu  TpeboBanmit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yibTaraM  OOydYeHHs, a  TakkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHMS.

[IporpamMma no ¢usmuke ycTaHaBiIMBaeT paclpelesieHne ydyeOHOro maTtepuaia Mo rojam
oOydenust (1Mo Kiaccam), NpemjiaraeT MPUMEPHYIO IIOCIEAOBATEIbHOCTh H3YYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSA TMPEAMETHOTO COJEpKaHUS U Yy4ETe BO3PACTHBIX
ocobeHHoCcTeH 00yJaronxcs.

[Tporpamma no ¢pusnke pazpadboTaHa C IEJbI0 OKa3aHUsI METOJUYECKONH TOMOIIN YUUTEIIO
B CO3/IaHUU paboUeit MPOrpamMMBbl 10 y4eOHOMY MPEIMETY.

dusnKa ABIAETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (PH3UYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB M SIBICHUH, M3Y4aeMbIX XHUMHEH,
Ouosiorueit, acTpoHoMuer u (HU3NIECKOil reorpadueld, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MperoCcTaBisgeT HaumOojee siCHble oOpas3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MO3HAHUS, TO €CTh CII0C00a MOMYYEeHHUsI JOCTOBEPHBIX 3HAHUH O MUpE.

OnHa ¥3 IIaBHBIX 331a4 (U3UUECKOro o0Opa3oBaHUS B CTPYKType oOmero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH M HHTEpeca K Hayke Yy
oOyyJaronuxcs.

Wzyuenne ¢usukum Ha 0a30BOM YpOBHE TMPEAINONAraeT OBJIAJCHHE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

HAy4YHO OOBACHATD SBJICHUS;
OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
UHTEPIIPETHPOBATH JIAHHBIC U UCTIOJIh30BaTh HAYUHBIC JOKA3aTEIbCTBA AJIS TOTyUYEHUS BBIBOJIOB.

Henmn wm3yueHus: pU3MKK Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs OIpEIeTeHBI B
Konnennuu npenonasanus ydebHoro npenmera «®Dusmuka» B 00pa30BaTeIbHBIX OpPraHU3AIMSIX
Poccuiickoit ®enepanuu, peaqu3yrolMX OCHOBHBIE 00IIeo0pa3oBaTeIbHbIE IPOTPaMMBI,
yrBepkaAEHHON pemenneM Komnernn MunuctepcrBa npocsemenust Poccuiickoit ®enepanun
(mpotokoun ot 3 nexadps 2019 r. Ne [IK-4BH).

Hean uzyvennsi Gu3nKu:
npuoOpeTeHne MHTEepeca M CTpeMJICHHMs] O0y4aroluMxcs K HayYHOMY HW3YYEHHIO MPUPOIbI,
pa3BUTHE UX UHTEUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE MPECTABICHUN O HAYyYHOM METO/I€ MO3HAHUS U (OPMHUPOBAHUE UCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;
dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3YYeHHUsS OCHOB CTPOEHUSI MaTepuu
1 QyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKHU;
dbopMUpOBaHHE TPEACTABICHUNA O PONHM (DU3UKHU ISl Pa3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHIA;



pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymer nmpodecCHoHaTbHON AESITeIBHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JJaNbHEHIIEeMYy 00yYEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHre STHX IeNell mporpamMmbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
00pa3zoBaHus 00€CIIeUYNBACTCS pEIICHUEM CIACAYIOIINX 3a4aY:
npuoOpeTeHne 3HAHUW O JAMCKPETHOM CTPOEHHHM BEIEeCTBA, O MEXaHHYECKHUX, TEeIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHNe YMEHHH OMUCHIBATH W OOBICHATH (PU3MUECKHE SIBICHUS C HCIOJIb30BaHHUEM
MOJTYYECHHBIX 3HAHUM;
OCBOEHHE METOJOB pEUIeHHs] MPOCTEHUIINX PACUETHBIX 3aJa4 C HCIOJb30BaHHEM (HU3MUECKHX
MoOJIeJIeH, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHWI HAOMIOMATh TPHUPOJHBLIC SBJICHHUS W BBHIIOIHATH OIBITHL, J1a00OpaTOpHBIC
paboThI U HKCIIEPUMEHTAIbHBIE UCCIIEJOBAHUSI C UCIIOJIB30BAHUEM U3MEPHUTEIbHBIX PUOOPOB;
OCBOCHHE TIPUEMOB paboThI ¢ HH(pOpMaIuen PU3NIECKOro cCoaep KaHus, BKIIIOYast HH(OPMAITHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTU3 U KPUTHUECKOE OlIEHWBaHNE MHPOPMAIUH;
3HaKOMCTBO cO chepamMu TpoPecCHOHANBHON NEesTETbHOCTH, CBSI3aHHBIMH C (QHU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMU Ha TOCTHXKEHUSIX (PU3NUECKON HAYKH.
Ha usydyenue ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUS
otBoaUTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETI0), B 9 Kjiacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipenyaraemerit B mporpamme 1o (pu3uke mepedeHb JadopaTOpPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENbHbBIM XapakTep, YUUTENb JeNaeT BbIOOp MpoBeneHUs TabopaTOpHBIX padoT U
OTIBITOB C YUYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00y4YaromuXCcs, CIIMCKA SKCIEPUMEHTAIBHBIX
3a1aHUMH, IpeIaraéMbIX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOTO 9K3aMEeHa 10 (HU3HKE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usnka u e€ poJib B MO3HAHUM OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupoje. Ssnenus npupoasl. Ousnyeckue SABICHUA: MEXaHUYECKHUE,
TEIJIOBBIE, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. 3Mmepenue ¢usnueckux BeauunH. Dusznyueckue NPUOOPHI.
[TorpemHoOCTh M3MEpeHnid. MexayHapoaHas CUCTEMA €IUHMUII.

Kak ¢wu3mka u apyrue ecTecTBEHHbIE HAYKH H3YYarOT MpHpoAy. EcTecTBeHHO-HaydHBII
METOJI TIO3HAHWS: HaOIIOJeHHe, IMOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABIKCHHE THIIOTE3,
OKCMIEPUMEHT II0 TMPOBEpKEe THUMOTe3, O0OBsicHeHWe HabmogaemMoro seiueHus. OmnucaHue
(bU3UYECKUX SIBJICHUH C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

MexaHuyeckue, TEII0BbIC, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue MpruOOPsI U MPOIEAYpa MPSIMBIX H3MEPEHHUN aHAIOTOBBIM M IU(DPOBBIM TPHOOPOM.
Jlabopamopuwvie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs HIKaIbl K3MEPUTEIHLHOTO MPUOOpa.

H3mepenue paccTosHUM.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TENA.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

N3mepenne TeMneparypsl IPU NOMOIIHN XKUIKOCTHOTO TEPMOMETPA U 1aTUMKA TEMIEPATYPBL.

[IpoBenenue ucciaeaoBaHusi MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJETA IIAPHUKA, MYIIEHHOTO

TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIIe BHICOTA TyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEeHUS 0 CTPOCHUU BelllecTBA.

CrpoeHue BemiecTBa: aTroOMbl M MOJIEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAKOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBwxenue yactuil BeulecTBa. CBs3b CKOPOCTH ABUKEHHUS YACTULl C TeMIEpaTypoi.
bpoyHoBckoe nmBwxkenue, nuddysus. BzanmoneicTBue YacTHI] BEIIECTBA: MPUTSHKEHUE W
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpucTalIMYecKkux) Teia. B3auMOCBs3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSHUSIX M UX aTOMHO-MOJEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JIBUIKEHUSI.
Ha6mronenue nuddysun.
Habmtonenue siBieHuii, 00bACHIIOUMXCSA MPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUIl BEUIECTBA.

Jlabopamopusie pabomul u onvimol.

Omnenka [uaMeTpa aToMa METOJIOM PsIZIOB (C MCTIONIb30BaHNEM (hoTorpaduii).
OnbIThI 1O HAOJIOEHUIO TETJIOBOTO PaCIIUPEHUs ra30B.
OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBuskeHune U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe JABWXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.
CpenHsisg CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUH. Pacu€r myTu U BpeMEeHU ABUKEHUS.



SlBnenne wHepuMH. 3aKOH WHEpUUH. B3auMopelcTBUE Tel KaKk MPUYMHA HU3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. [lnotHocTh BemiecTBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BEIIeCTBA.

Cuna kak XxapakTepucTuka B3aumopercTBus Ten. Cuiia ympyroctd W 3akoH ['yka.
N3mepenne cuiabl C MOMOIIBK JWHAMOMETpa. fIBieHHE TArOTeHWs U cwia TsokecTH. Cuiia
TSXKECTU Ha JIpyrux miaHerax. Bec tema. HeBecomocTh. CrioxeHue Cuil, HalpaBiIEHHBIX IO
onHOI npsimoii. PaBHozelcTByromas cuit. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE MOKOS.
TpeHue B IpUpoJIe U TEXHUKE.

Hemoncmpayuu.

Hab6nroneHne MexaHU4ecKOro IBIKEHUS Tela.

H3mepenue ckopocTu MpsSMOJIMHEHHOTO JIBH>KEHHUSL.
Habntoienue siBieHUs] UHEPIIUH.

HaGnronenne naMeHeHus: CKOPOCTH TPU B3aMMOICHCTBUH TElL.
CpaBHeHHE Macc N0 B3aUMOJEHCTBUIO TEll.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJHON MPSIMOH.

Jlabopamopuwvie padbomot u onvimel.

Onpenenenue CKOPOCTH PaBHOMEPHOTO ABWKEHHMsS (IIapuKka B KUAKOCTH, MOJENU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIBKESHHs OpyCKa WIH [IapyKa 110 HAKIOHHOW MIOCKOCTH.
Ornpezenenne MmI0THOCTHA TBEPAOTO Tea.

OnpIThl, JEMOHCTPUPYIOLIUE 3aBHCHUMOCTh pacTsokeHus (aeopmanuu) MPYKUHBL  OT
IIPWIOKEHHOM CUJIBI.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIbKEHUSI OT Beca Tella U XapaKkTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, ) KUAKOCTE U ra3oB.

Jasnenne. CriocoObl yMEHBIIICHUS U yBETMUCHUS NaBicHus. [laBieHne ra3za. 3aBUCUMOCTh
JaBJICHHS Tra3a OoT 00béMa, Temneparypsl. [lepenava naBneHus TBEPABIMU TEAMU, KUIAKOCTIMU
u razamu. 3akoH llackand. [IHeBMaTHueckne MamuHbl. 3aBUCUMOCTh JIABIICHUS JKUJIKOCTU OT
rnyounbel.  ['mapoctatmdeckuid  mapagokc. CooOmiaronuecss  cocyasl. [ mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emnn u atrmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAHUS BO3IYIITHOM
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenune atMochepHOTO naBlieHHs. 3aBUCHMOCTH
aTMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl nmns u3MepeHus
aTMOC(EPHOTO JTaBIICHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpykK€HHOE B HUX Teo. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIEPATYPBHI.

[lepenaua naBneHust )KUJKOCTBIO U Ta30M.

Coo0mmaronmecs: CoOCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBienue neicTBrst aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAIKHBAIONIEH CHIBI OT 00BEMAa MOrPYKEHHOW YacTH Tela M IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUIAKOCTH.



VYcnoBue miaBaHMs TeNl: IUIABAaHUE WM NOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOILECHHMS
IJIOTHOCTEM TE€Ja U AKUIKOCTH.

Jlabopamopusie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOTpyXEHHOW B >KMIKOCTh YacTU
Tena.

OmnpeneneHne BHITAIKMBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE B JKUIKOCTD.
IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI, ACHCTBYIOLICH HA TEIO B JKUIKOCTH, OT
Macchl Tena.

OnbITHI, TEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAIKMBAIOIIEH CHUIIbI, IEMCTBYIOIIECH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPY>KEHHOH B KUAKOCTh YACTH TeJla U OT TUIOTHOCTH KHUJIKOCTH.
KoHcTpynpoBanue apeomeTpa WM  KOHCTPYMpPOBaHME JIOAKM M OINpejaeieHue e
TPy30H0BEMHOCTH.

Paznen S. Pa6ora 1 MOIIHOCTH. JDHEPrus.

Mexannueckas padboTa. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblYar, OJOK, HAKJIOHHas IUIOCKOCTh. I[IpaBmiio paBHOBecHs
peruara. [lpuMeHneHnue mpaBuiia paBHOBECHS pbhluara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHermdeckas M mnoTeHuuanbHas »Heprus. Ilpespamienue
OJIHOT'O BU/Ia MEXaHUUYECKON 3HEPTUH B pYroil. 3aKOH COXpaHEHUs JHEPIMH B MEXaHHKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol.

Omnpenenenne pabOThl CHJIBI TPEHHUs! MPU PAaBHOMEPHOM JBWKEHHMU Tella N0 TOPH30HTAIBHOM
MOBEPXHOCTH.

UccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenue KIIJ/l HakIOHHON MIIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUU.

8 KVIACC

Pa3nen 6. TenyioBble iBJIEHNS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOM TeOprr CTpOeHus BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJeKyd. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSIHHM BemecTBa. Kpucrammnyeckue u
amop¢Hbie Tena. OOBsICHEHNE CBOMCTB ra30B, )XKUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO--KUHETHYeCKOM Teopund. (CmaunMBaHWEe U KanWUISIpHbIE siBIeHUs. TerioBoe
pacIIMpEeHUe U CKATHE.

Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBXKEHUS YacCTHIL.
Buyrpennsiss sHeprus. CmocoObl W3MEHEHHsS BHYTPEHHEW SHEpruu: Teronepenaya u
COBeplIleHHe padoThl. BUbI Temionepeaayun: TerIonpoBOAHOCTb, KOHBEKIIUS, U3TyYCHHE.

KoimmuectBo Temnorel. YiaenpHasd TEIIOEMKOCTH BeliecTBa. 1e€IUI000OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBneHue m OoTBep/IeBaHHE KPUCTATUTMYECKUX
BEIIECTB. YeibHas TeruioTa IulaBieHus. [lapooOpa3oBanume W KoHaeHcanus. Mcmapenue.
Kunenne. YnenpHas Teruiota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIICHHUS OT
aTMOC(EpHOTO JTaBJICHHS.

BrnaxHocTs Bo3myxa.



DOHeprus TOIMBa. Y IeJbHAs TEII0Ta CrOPAHUSL.

[punuunsr pabdotel TerioBbix nBurareneid KIIJ rterutoBoro pasuratens. TeruioBsle
JBUTATEIN U 3alllUTa OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHUs U NPEBPAILECHHS SHEPTUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

Habmonenne OpoyHOBCKOTO JBMXKEHUSI.
Ha6mronenue nuddys3um.
Habmtoienue siBieHni cMauMBaHMsI U KaIUWJUISIPHBIX SIBJICHHM.
Habntoienue TemnoBoro pacivpeHus Ted.
W3menenne naBneHus rasa npu U3MeHEeHHH 00bEMa U HarpeBaHUM WU OXJIAKICHUU.
[IpaBuna n3mepeHus TemnepaTypsl.
Buasl Temionepenayu.
OxuaxieHre Ipyu COBEpIICHUH PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEIIHUMHU CHIIAMH.
CpaBHeHuE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.
HaOmronenne KumneHus.
Habmtoienue nocTostHCTBa TeMIIEpaTyphl MPpH TUIaBIEHUU.
Mopenu TeIIoBEIX ABUTATEIIEH.
Jlabopamopusie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIU caxapa.
OnbITH IO HAOIIOIGHUIO TETJIOBOTO PACIIUPEHHs Ta30B, KHUIKOCTEH U TBEPABIX Tell.
Omnpenenenue AaBIeHUS BO3AyXa B OaJUIOHE LIMPHIIA.
OnBbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHHS BO3yXa OT ero o0b&Ma U HarpeBaHus WId
OXJIAXKCHHUS.
[IpoBepka runore3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIepaTyphbl.
Habmtonenue m3MeHeHus: BHYTpEHHEH >HEPrUM Tejla B pe3yibTare TeIulonepenaud u padboTsl
BHEIIIHUX CHJI.
HccnenoBanue saBneHus TEIIOOOMEHA IIPU CMEIIMBAHUN XOJIOJHON U TOpsYeid BOJIBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpPH TEMJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIHHIPOM.
Onpenenenne yieabHOW TEIIOEMKOCTH BEIIECTBA.
HccenenoBanue npouecca UCIIApEHNUs.
OmnpeneneHne OTHOCUTENIBHON BIaKHOCTH BO3yXa.
Onpenenenne yaenbHON TEIJIOTHI IUIABICHUS JIbJA.

Paznen 7. DiiekTpryeckne 1 MarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja 3IEKTpUYECKUX 3apsAioB. BizaumopelcTBHue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJACHCTBMS 3apsKEHHBIX TEN OT BEIMUYUHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

OnekTpuyeckoe noje. Hanpssk€HHOCTh anekTpuyeckoro noiist. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTapHBIM 3iiekTpudeckuil 3apsa. CTpoeHue
atoma. [IpoBogHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3aps/a.



DJIEKTPUYECKUN TOK. YCJOBUS CYIIECTBOBAaHUS DSJIEKTPUUYECKOr0 TOKa. M CTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBUS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIEKTPUYECKHUM TOK B KUJIKOCTSIX U ra3ax.

Onektpuyeckass 1enb. Cuna Toka. OJEeKTpudyeckoe HampsbkeHne. ConpoTUBIEHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBJICHUE BemiecTBa. 3akoH Owma [  yyacTKa LenH.
[TocnenoBarenbHOE U MapayIeIbHOE COEAMHEHUE TPOBOHUKOB.

PaboTa 1 MOITHOCTH ANEKTPHUYECKOTO TOKa. 3akoH Jlkoyns—JIeHma. DiekTpuueckue enu
U IOTpeOUTENH NEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHuThl. B3anMoaeicTBHE NOCTOSHHBIX MarHUTOB. MarnuTHoe IoJie.
MarunuTtHoe noJie 3eMJIM U €r0 3HaYeHHUe I ®KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe nose
ANEKTPUUYECKOTO TOKA. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IOCTOSHHOIO ToOKa. lcmosnb3oBaHue
3JIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apaness. SIBneHue  neKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onekrporenepatop. CrnocoObl TOMYyUEHHUS AIEKTPUUSCKOM SHEPTruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Teil.

JIBa poJia 3IeKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
Y CTpolCTBO U IEMCTBHE 3JIEKTPOCKOIIA.

DIeKTpocTaTU4YeCcKast HHIyKLHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.

[IpoBOIHUKY U TUATEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

["a30BbIit pazps.

W3mepenne cuitbl TOKa aMIEPMETPOM.

N3mepenue 351eKTpuuecKoro Hanps>KeHUsi BOJIbTMETPOM.

Peocrar 1 Mara3uH COIIPOTHUBIICHUM.

B3anMopeiicTBuE MOCTOSHHBIX MAarHUTOB.

MopnenrpoBaHue HEBO3MOKHOCTH Pa3AEJICHHS MOJOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneIT OpcTena.

MaruutHoe noJie Toka. JEeKTPOMArHUT.

JleficTBHEe MarHUTHOTO MOJISL HA MPOBOJIHUK C TOKOM.
DNEKTPOABUTATENb MIOCTOSHHOTO TOKA.

UccnenoBanue siBeHUS 3J€KTPOMArHUTHOW HHYKIIUU.

OnbiTel Dapajes.

3aBUCHUMOCTD HaIlpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUSI.
DIIEKTPOreHePaTOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomul u onvimol.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALIUN TeJl UHAYKLIKUEN U MPU COTPUKOCHOBEHUU.
HccnenoBanue 1eMCTBUS IIEKTPUUECKOrO MOJIsl HA TPOBOJHUKYU U TUAJIEKTPUKH.
COopka u mpoBepKa pabOThI AMEKTPUIECKON IIEMH MOCTOSTHHOTO TOKA.



W3mepenue u peryiupoBaHue CUIIbI TOKA.

H3mepenue u perympoBaHue HaIPsKCHUS.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYLIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS
pe3ucTopa U HaNpsHKEHHUs] Ha PE3UCTOpE.

OMnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIICHUS POBOJIHUKA OT €r0
JJIMHBL, TUIOMIAAW TONECPCYHOI'0 CCYCHUA U MaTCpHraJia.

HpOBepKa npaBujia CJIOKCHUA HaHpﬂ)KeHI/Iﬁ npu 1nocCJICA0BATCIIbHOM COCIMHCHUU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH NMapaljIeIbHOM COETUHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI AEKTPUUECKOTO TOKA, HIIYILETO Yepe3 PE3UCTOP.

Ornpezenenrie MOUTHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 TaMIOUKY, OT HaNpsHKEHUS Ha HEH.
Onpenenenne KIIJI narpeBaTens.

HCCJICI[OB&HI/IG MarHuTHOI'O B38.HMO,Z[€I>'ICTBI/I$I IIOCTOSAHHBIX MarHuTOB.

I/I3yquHe MAarauMTHOIO IOJIAA MTOCTOAHHBIX MAIrHUTOB IMPU UX OG’bGI[I/IHeHI/II/I " pa3aCICHUN.
HccnenoBanue neiHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTYIIKU C TOKOM M MarHuTta
OT CUJIbI TOKA U HAIIPABJICHUA TOKA B KaTYIIKC.

I/I3yquHe ,Z[efICTBI/ISI MAaravMTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM.

KonctpynpoBanue u nusydeHue padoThl AIEKTPOABUTaATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAHOBKH.

OIMBITEL IO HUCCIICO0OBAHUIO ABJICHUSA BHGKTpOMaFHI/ITHOﬁ HWHAYKIHUU: UCCICAOBAHUC N3MEHEeHUHU
3HAYCHHA U HAIMPABJIICHHUA WHAYKIITMOHHOI'O TOKaA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanunueckoe aBuxxeHue. MarepuanbHas Touka. Cuctema orcu€éra. OTHOCUTENIBHOCTD
MEXaHUYECKOr0 JABWKECHHUS. PaBHOMEpHOE MNpsIMOJIMHEWHOE JBWXKEHHE. HepaBHOMEpHOE
NpsIMOJIMHENHOE JBHKEeHHE. CpelHssi M MIHOBEHHAas CKOPOCTh Tejaa IPU HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOycKOpeHHOE TIpSIMOJTHHEHHOE nBUxkeHne. CBoOoaHOe mageHne. OnbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKpYKHOCTH. [lepuon u wacrtota oOpamenus. Jlunelinas u
YIJ10Bast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepsbiit 3akoH Hprorona. Bropoii 3akoH HerotoHa. Tperuii 3akon Herorona. IIpuHnun
CYIEPIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHUSI CKOJIbKEHUS, CUjla TPEHHS
MIOKOS1, APYTHE BUBI TPEHUS.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TATOTCHHs. YCKOpEHHE CBOOOTHOTO TMAICHMS.
JBuxenue 1uaHer Bokpyr Connna. IlepBas kocmuueckas ckopocTs. HeBecomocts u
Neperpy3KHu.

PaBHOBecue maTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3menenue umnynbca. Mmnynbe cunbl. 3aKOH COXpaHEHUsS MMITYJIbCA.
PeakTuBHOE IBHKEHUE.



Mexanuveckass paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHEPrus Tena, MOJHATOrO0 HaJ TOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas sHEprus cxaTol npykuHbl. Knnernueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

Habnronenne MeXaHU4eCcKOro IBIXKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEll OTCUETA.

CpaBHeHMe MyTeH U TPACKTOPUN ABUKEHUS OJHOIO M TOTO € Tejla OTHOCUTEIbHO Pa3HBIX Tel
OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOIUHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBHKEHUS.

Habmionenue nBMXeHHs Tella 0 OKPYKHOCTH.

Habmonenne MexaHMYeCKUX sIBIICHUH, IPOUCXOASIINX B cucteMe orcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCUTEIHHO KaOuHETa PU3UKU.

3aBUCUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBI.

Habmionenue paBeHCTBa CHII IPU B3aUMOJICHCTBUH Tell.

W3meHenue Beca Tena Npu yCKOPEHHOM JIBHOKEHHH.

Ilepenaya nmmyJsibca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHust JHEPTUU NIPH B3aUMOICHCTBUH TEJL.

CoxpaHeHre UMITyJIbCa MPU HEYTIPYTOM B3aUMOJCHCTBUMU.

CoxpaHeHue UMITYJbca MPH a0COJIIOTHO YIIPYTOM B3aUMOJEHCTBHUH.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYECKON SHEPTUH MPH CBOOOIHOM MaICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPrUuu PH JIBHIKEHHUH TeJla O JEHCTBUEM MPYKUHBL.

Jlabopamopuwvie padbomot u onvimel.

KoHcTpynpoBaHue TpakTa Juisl pa3sroHa M JAJbHEUIIEr0 paBHOMEPHOTO JBM)KEHUS IIapUKa WIH
TEJIEKKH.

Omnpenenenne cpeqHeil CKOPOCTU CKONBKECHHsI OpyCcKa WM JIBIDKEHUS MIAPHKA M0 HAKIOHHOU
IJIOCKOCTH.

Ornpenenenne yCKOpeHus Tejaa NpU PpaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBHCHMOCTM TYTH OT BpPEMEHHM NpU PABHOYCKOPEHHOM JIBIXKEHHMH 0€3
Ha4yaJIbHOW CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIM MPU PAaBHOYCKOPEHHOM JIBIKEHHUM 0€3 HayalbHON CKOPOCTH IMyTH
OTHOCATCS KaK psJl HEYETHBIX YHCEII, TO COOTBETCTBYIOLIUE IPOMEKYTKA BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOTO JIaBJICHUS.
Onpenenenne k03 puimeHTa TpeHus: CKOIbKEHUS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenne paboOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBHKEHHH Tejla MO TOPU30HTATbHON
MOBEPXHOCTH.

Omnpenenenue pabOTH CUIIBI YIPYTOCTH MPH MOIBEME IPpy3a C HCIOJIb30BaHUEM HETOABHKHOTO
U ITOIBUKHOI'O OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUs! YHEPTUN.

Pa3znen 9. Mexanuveckne KoJje0aHUs U BOJTHBI.

KonebarenpHoe aBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHW: MEpHUOM, YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii M TPYKUHHBIA MasTHUKUA. lIpeBpailieHre »sHepruuv mpu
K0JIe0aTEeIbHOM JIBH)KEHUU.



3aryxatomue konebanus. BoiHykaeHHbIe KoneOanus. Pe3onanc. MexaHu4eckue BOJIHBI.
CaoiicTBa MexaHnueckux BoJH. [IpogonpHble U TonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CECMUYECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHppa3ByK U yabTpa3ByK.
Hemoncmpayuu.
Habmonenue xonebanuii Ten mos AeHCTBUEM CHIIBI TSHXKECTH M CUIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYXKUHE.
HaGnronenue BeIHYKIEHHBIX KOJIEOAHUN U pe30HaHCa.
PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuwvie padbomot u onvimel.
Omnpenenenye 4acTOThI U NIeproia KojaeOaHui MaTeMaTUYECKOTO MasiTHUKA.
Omnpenenenne 4acTOThI U IEpHUOIa KoJIeOaHUH MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH TIepHOAa KOJIeOaHU TOIBEIIEHHOTO K HUTH TPYy3a OT AJTUHBI HUTH.
HccnenoBanue 3aBUCMMOCTHY TIeproia KoieOaHuH Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH Neprojia KoueOaHuil rpy3a, IoABEHIEHHOTO K HUTH, OT Macchl Tpy3a.
OnBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TNEpHoAa KojeOaHWH NPYKHMHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTH MPYKUHBI.
H3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.
Paznen 10. JjieKTpOMAarHMTHOE 1MOJI€ M DJIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBAa 3JE€KTPOMArHUTHBIX
BoJH. [lIkasa 3eKTpoMarHuTHIX BOJH. Mcronb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM
CBSI3U.
DJIeKTpOMarHuTHas nmpupojia ceeta. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBBIE CBOMICTBaA CBETA.
Jlabopamopuwvie padbomot u onvimul.
N3yueHne cBONCTB 3NIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO Tele(OHa.
Pa3znea 11. CBeToBLI€e IBJICHNUS.
JlydyeBass mozenb cBera. Mcrounuku cBeta. IIpsiMonvHEtHOE pacnpoCTpaHEHUE CBETA.
3atmenus Comuua u JIynsl. Otpaxenue cBera. [mockoe 3epkaiio. 3akKOH OTpa)KE€HHUsI CBETA.
[Ipenomiienue cBeta. 3akoH npenomieHus cBera. [loHoe BHYTpEeHHEE OTpaKeHHUE CBETA.
Hcnonbp3oBanue MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX.
Jlunza. Xox nydeir B smH3e. OnTudeckas cucrteMa (oroammapara, MHUKPOCKOMA H
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JaTbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criekTp. OmbiTel HhtoToHA. ClI0KEHHE CIIEKTPABHBIX 1[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsamonuHeitHOE pacIpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenue n3o0pakeHuil B INIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
ONnTHYECKUN CBETOBO/I.
Xon tyueit B cobuparomieit TuHse.



XoJ 1y4deil B pacCEeUBalOIICH JIMH3E.

[Tonyuenne n300paxeHuil ¢ MOMOLIBIO JIMH3.

[punnun neiictBus ¢oroanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.
Mopens riasa.

PasnosxeHnune 6emoro cBera B CIIEKT.

[Toy4enue 6eoro cBeTa MpH CI0KEHUU CBETAa PAa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPa)XKEHHsI CBETOBOTO JIyda OT yTIJjia MMaJIeHusl.

W3ydeHne xapakTepuCTHK U300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIICHUS] CBETOBOTO Jiydya OT yrila MaJeHusi Ha TPaHUILIe
«BO3AYX—CTEKJIION.

[Tomyuenune n300pakeHH ¢ TIOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne POKyCHOTO paCcCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTMH3HI.

OMBITHI O PA3JIOKEHUIO OEIOT0 CBETa B CIIEKTP.

OMBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB MIPH UX HAOIIOACHUH Yepe3 IBETOBbIC (PHIBTPEI.

Paszpnen 12. KBanTOBbBIC SAIBJICHUS.

Omnwitel Pe3epdopna u ruranerapuas mozaenb aroma. Moaens atoma bopa. Mcnyckanue n
norJomenue ceeta atoMoM. KBanTthl. JInHeiiyaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oerta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyknonnas Mopzens aroMHoro sigpa. M3otombsl. PapnoaktuBHBIE TpeBpaienus. Ilepuop
noJrypacmnazia aTOMHBIX sJIep.

SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3aps0BOTO U MAaCCOBOTO YMCEN. DHEPTHUsl CBSI3U
aToMHbIX siaep. CBs3b maccel U 3Hepruu. Peaknuu cuHTe3a u neneHus suaep. Mcrounuku
sHepruu CoJsHIa U 3BE3.

Snepnas sHepretuka. JledcTBUS paguOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTphbl U3JIYy4eHHS U TOTJIOLICHHUS.
CrieKTphl pa3IUYHbIX Ia30B.
CnekTtp Bomopoaa.
Habmonenue Tpexo B kamepe Busbcona.
Pabora cuérunka HOHU3UPYIOMUX U3TyYSHUH.
Perucrpanus u3nydeHus NpupoaHbIX MUHEPAIOB U MPOAYKTOB.
Jlabopamopusvie padbomot u onvimel.
HalnroieHre CIuIONIHbIX U IMHEWYaThIX CIIEKTPOB H3ITYUCHHUS.
HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY IyTH (110 hoTOorpadusim).
W3mepenne paaroakTUBHOTO (oHA.

IHoBTOPHUTEIBbHO-00001IAOIIMIA MOTYIb.

[ToBTOpUTENBEHO--0000IIAOMINK  MOIYTh TpeIHA3HAYCH [UIsl CHCTEMaTH3aluud |
00001IeHUS TPEIMETHOTO COACPKAHUS U OIBITAa ACATEILHOCTH, TPUOOPETEHHOTO MPU U3YICHUU
BCEro Kypca (pu3mky, a Takke sl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuKe It 00yJaroImMXCsl, BRIOPABIIMX ATOT YUCOHBIN MPEIMET.

[Ipy wu3ydeHMH JAHHOTO MOJIYJSI pPEAIU3yIOTCd M CHUCTEeMATH3UPYIOTCS  BUbBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX OOecrednBaeTCsl JOCTIKEHUE TPEAMETHBIX W
MeTanpeIMeTHBIX TUTAHUPYEMBIX pe3yIbTaToB oOy4deHus, dbopmupyercs
€CTeCTBEHHOHAYUYHAsTPaMOTHOCTh: OCBOGHHME HAy4YHBIX METOJIOB HCCIICJIOBAHMS SIBICHUN



OPUPOJbI U TEXHHUKH, OBJIAJIECHUE YMEHUAMU OOBSICHATH (PU3MUEcKHe SBICHUS, MPUMEHSS
MOJIyYCHHBIEC 3HAHUS, PEIIATh 3a7a4M, B TOM YUCJIE KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMIIHAIBHO AEATENIBHOCTHBIN XapaKTep JaHHOTO pa3/ielia Peaanu3yercs 3a CU€T TOro,
4yTO 00y4aroIIKecs BBIMOIHIIOT 3aJaHusl, B KOTOPBIX UM Mpe/iaraeTcs:
Ha OCHOBE IMOJIYYEHHBIX 3HAaHUI paclo3HaBaTh U HAy4YHO OOBICHATH (PU3HUECKUE SIBIICHUS
B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;
UCTIONIb30BaTh HAyYHBIE METOJBI MCCIEAOBaHUS (U3UUYECKUX SBICHUH, B TOM YHCIE JUIS
IIPOBEPKU TUIIOTE3 U MOIYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAay4YHbIE OCHOBBI HambOoOJee Ba)KHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpuMep, MPAKTAYECKOTO HCIIOJIb30BAHMS PA3JUYHBIX HCTOYHUKOB DSHEPrUM HAa OCHOBE
3aKOHA MPEBPALIEHUS U COXPAHECHHS BCEX U3BECTHBIX BUOB DHEPIUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne Qu3NKM Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHWsS HaMpaBiIeHO Ha
JTOCTHKEHNE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

B pesymbraTe wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUSA Y
oOyuJarorerocs OyayT chOpMUPOBAHBI CIIEYIONINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:
1) maTpMoOTU4YeCKOro BOCIIUTAHUSA
— TPOsIBICHHE WHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKON (PU3MYECKOM
HaYKH,
— IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaaaHCKOr0 U T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHH OOLIECTBEHHO3HAYMMBIXU STHYECKUX
po0JieM, CBSA3aHHBIX C IPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKU;
— OCO3HAHHE BAXXHOCTU MOPAIIbHO--3TUYECKHUX MIPUHIUIIOB B JEATEILHOCTH YUYEHOTO;
3) 3cTeTH4YECKOTr0 BOCTTUTAHUS:
— BOCHpPHUATHE ACTETUYECKUX KauecTB (M3NYECKON HAayKu: €€ TapMOHUYHOTO MOCTPOEHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O MO3HAHUSA:
— OCO3HAHME LIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HHCTPYMEHTa IIO3HAaHUS MHUpa,
OCHOBBI Pa3BUTHA TEXHOJOTWH, BaXKHEHUIIEH COCTABIISIONIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOH JIFOO03HATEITHHOCTH, HHTEPECA K UCCIIEIOBATEIbCKON ACSITELHOCTH,
5) popmupoBaHus KyJLTYPHI 310POBbSI H SIMOIMOHATLHOI0 0J1arONMOJYYHsI:
— OCO3HaHHUE LIEHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTU TpaBHJI OE30MaCHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JOpOrax, ¢ 3JEKTPUUECKUM U
TEIUIOBBIM 00OPYTIOBAaHUEM B IOMAIIIHUX YCIOBHSX;
— chOpMHPOBAHHOCTh HaBBbIKa pedIEKCHH, TPU3HAHWE CBOETO IpaBa Ha OIMMUOKY M TaKOTO K
IpaBa y Apyroro 4eioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AKTUBHOE YyYacTHe B DPELIEHUH MPAKTUYECKUX 3a1ay (B paMKax CeMbH, 00pa3oBaTelbHOM
OpraHM3aliy, ropojia, Kpas) TEXHOJIOTMYECKONH M COIMAIbHOM HampaBiIeHHOCTH, TPEOYIOMINX B
TOM 4ucie U (U3NYECKUX 3HAHUI;
— MHTEpeC K MPaKTUYECKOMY M3yUYeHUI0 podeccuil, CBSI3aHHBIX C (PU3UKOIL;
7) 3K0JIOTM4YeCKOr0 BOCTIUTAHUSA:
— OpHeHTalusi Ha TpPUMEHEHHWE (U3WYECKUX 3HAHWUU IS pelieHus 3anad B o01acTu
OKPYXArOIIe CpeJbl, TUIAHUPOBAHUS TMOCTYIKOB M OLIEHKH WX BO3MOXHBIX TOCIEICTBUN st
OKpYKaroIlEe Cpenbl;
— OCO3HaHHE TJI00aTBFHOTO XapaKTepa YKOJOTUIECKUX MPOOJIeM U IMyTel MX pPelieHus;
8) apanTanuy K M3MEHSIONIUMCH YCIOBUSAM COUMAJILHON M MPUPOIHOM Cpeabl:
— MOTPEeOHOCTH BO B3aUMOJICUCTBUU MPU BBITIOJHEHUH HCCIEAOBAHUN U MPOEKTOB (PU3NYECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHUX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JeATEIbHOCTh;
— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM 4Hciie (OPMYIUPOBATH UJIEHU, TOHSITHSI,
TUNOTE3bI O (PU3UUECKUX 00BEKTaX U SBICHUSIX;
— 0Cco3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



— IUITAHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETEHNH HOBBIX (DU3UYECKUX 3HAHMIA;

— CTpeMJIEHHE aHAIM3UPOBATh U BBISBJIATH B3aUMOCBSI3U MPUPOIBI, OOLIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JECHCTBUH C YYETOM BIMSHUSA Ha OKPYKAKOIIYIO Cpely, BO3MOYKHBIX
rJ100aJTbHBIX TOCIIECTBHMA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTte oOcBOeHHMs mporpamMMmbl IO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanust y oOyuatomierocs OyayT cGOpPMHpPOBAHBI MeTaNpeAMeTHbIEe Pe3yJabTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHble JEHCTBUS, KOMMYHHMKATHUBHBIE
YHUBEpCalIbHblE Y4eOHbIE IEHCTBUSI, PETYIATUBHBIE YHUBEPCAIbHbIE YUeOHbIC IEHCTBHUS.

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIe NelCTBHUS

Ba3oBble jlornueckue AeicTBHA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBHEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KJIacCU(UKAIIMKM, OCHOBAHHS HJs 000OIIEHUS W
CpPaBHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B paccMaTpuBaeMblX (akTax, JaHHBIX U
HaAOJIOICHUSX, OTHOCSAIINXCS K (PU3MUECKUM SBIICHUSM;
BBISBJISITh IPUYMHHO--CIICJACTBEHHBIE CBS3U MPH M3YyYCHUH (PU3NYCCKUX SIBICHUN U TPOIECCOB,
JIeNIaTh BHIBOJIBI C MCIIOJL30BAHUEM JIEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUYCHHM, BHIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BETUUUH;
CaMOCTOSTENIbHO BBIOMPATh CHOCO0 pemeHus Yy4deOHoW Qu3nueckord 3amadd (CpaBHEHUE
HECKOJIbKMX BapUaHTOB PEIIEHUs, BBIOOp Hamboyiee MOIXOAIIET0 ¢ YUETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/bCKue AeCTBHSA:
MCIOJIb30BaTh BOMPOCHI KaK UCCIEeI0BATEIbCKUI HHCTPYMEHT MMO3HAHMUS,
MPOBOJAMUTH IO CAMOCTOSATEIHHO COCTABIEHHOMY TUIaHY OIBIT, HECIOXKHBIA (U3HMUECKUN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHUE (PUBUIECKOTO SIBIICHUS;
OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMaLMIO, TOIYYEHHYI0O B XOJe
MCCJICTOBAHMSI UJTU SKCIIEPUMEHTA;
CaMOCTOSITENILHO (OPMYIUPOBAaTh O00OOIIEHUST M BBIBOABI IO pe3ylbTaTaM IMPOBEAEHHOTO
HAOIIO/ICHUS, OTBITA, UCCIICOBAHNS,
IIPOrHO3MPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3MYECKUX TPOIECCOB, a Takke
BBIIBUTaTh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paborta ¢ unopmanmeii:
MPUMEHSTh Pa3IUYHbIC METO/bI, HHCTPYMEHTBI U 3alpOCHI MPU MOKUCKe U 0TOOpe MH(pOpMaIuu
WJIM TAHHBIX C YYETOM MPEUIOKEHHON yueOHOW PU3NUecKOon 3a/1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMYHBIX BUIOB U
dbopM TpeCTaBICHNUS;
CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHMalbHYIO (opMy mpeacTaBieHHs UHPOpPMALUU |
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIOKHBIMU CXEMaMH, AUarpaMMaMiy, UHOU rpadukoi u
X KOMOWHAIUAMU.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:



B XoAe OOCYyXAeHHs y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOpHBIX PabOT W MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOW TEeMbl M BBICKA3bIBATh HJICH, HAIlCICHHBIC HA
pelIeHne 3aa4u 1 ToJIepKaHue 01arokenaTeIbHOCTH OOIIEHUS;

COIIOCTaBJISITh CBOM CYXXACHHUS C CYKACHUSMH IPYTHX YYaCTHHKOB AHMAajora, OOHAapy>KUBaTh
pa3iu4me U CXOJCTBO MO3HIINH;

BBIPXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOTMYHO TPEJCTABNIATH PE3yIbTAThl BBHIMOTHEHHOTO (PH3UYECKOrO OMbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

NOHMMAaTh W HCIIOJNB30BaTh NPEUMYIIECTBa KOMAHIHOH W WHAWBUAYAIbHOW pabOTHI TpH
peleHN KOHKPETHOM (pru3nyecKor mpoOIeMsl;

NPUHUMATH TEJIM COBMECTHOM NESATEIBHOCTH, OPTaHU30BBIBATH JCUCTBUS MO €€ JOCTHKEHUIO:
pacrpenensaTh poyi, OOCYXAaTh MPOIECCHl M Pe3yJabTaThl COBMECTHOW paboThI, 0000IaTh
MHEHHSI HECKOJIBKUX JTFO/ICH;

BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAs KAYECTBEHHOT'O PE3yJbTaTa 0 CBOEMY HAIpPaBICHUIO
¥ KOOPJAUHUPYS CBOU JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;

OIICHUBATh KA4YeCTBO CBOETO BKJIaJa B OOMMI TPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyYITHMPOBaHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:
BBISIBJISITH MPOOJEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX, TPeOYIOIIMUX s pelieHus
(bu3nUecKux 3HaAHUMH;
OPUCHTHPOBATLCA B PA3JIMYHBIX IMOAXOJAAX IMPUHATHUA pGIJ_IeHI/Iﬁ (I/IHI[I/IBI/IIIya.HBHOC, IIPUHATHC
penieHus B TpyIe, MIPUHATHE PEIICHUA TPYIION);
CaMOCTOSITENIbHO COCTaBIISATh aJTOPUTM pelieHHs] GU3NYECKON 3ajaui UK TUIaHa MCCIIe0BaHuUs
C Yyu€TOM WMEIOMIMXCA PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
[IpeIaracMble BapUAHTBI PEILIECHMUI;
JienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVICKT:
JlaBaTh aJICKBaTHYIO OLICHKY CUTYAllUH U MpeyiaraTh IJlaH €€ N3MECHEHUS,
O6I>SICHSITB MMPUYIUHBI JOCTHKCHUA (HGI[OCTI/DKGHI/IH) PE3YIbTATOB ACATCIBbHOCTHU, 1aBATh OLCHKY
MpUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NUIECKOTrO
HUCCIICA0OBAHUA WU npoeKTa) Ha OCHOBE€ HOBBIX OGCTOHTGHBCTB, N3MCHUBIINXCA CHTyaHHﬁ,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO JIPyroro 4ejioBeKa B XOJE CIOpa WIM AUCKYCCUHM HA HAYYHYIO TEMY,
IIOHUMATh MOTHUBBI, HAMEPEHUSA U JIOTUKY APYIOro;
NPU3HABaTh CBOE MPABO HA OMIMOKY MpH pelieHnH (GU3NYECKUX 3a]a4 WM B YTBEPXKICHHUAX Ha
HAy4YHbIE TEMBI U TAKOE YK€ MPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 kJiacce IpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCST YMEHHI:



UCIIONIb30BaTh TOHATHA: (U3MUYECKHEe U XHUMHUYECKUE SIBJICHHs, HaOII0JeHHe, SKCIEPHUMEHT,
MO/JIeJIb, TUIIOTE3a, €AWHUIIBI (U3NYECKUX BEIWYMH, aTOM, MOJIEKYJA, arperarHble COCTOSHUS
BelecTBa (TBEpAOE, JKHIKOE, Ta3000pa3HOE), MEXaHHMYeCKoe MBM)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHs, paBHOJEHCTBYIOIIasl cuia, aedopManus
(ympyras, miacTH4ecKas ), HEBeCOMOCTh, COOOIIAIOIINECS COCY/IBI;

paznmuyath sBieHus (Auddys3us, TemIoBoe MABIKEHHE YACTHIl BEIIECTBa, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE IBIKEHHUE, MHEPILMs, B3aUMOJEHCTBUE TENl, PABHOBECHE TBEPHBIX
TeJ C 3aKperUIEHHON OChIO BpalleHMs, Mepeaayda JaBieHHs] TBEPIbIMU TellaMH, KHUIKOCTAMU U
razamu, arMocepHoe AaBJIeHHE, IUIaBaHHUE TeJ, MPEBPALIECHUS MEXaHWYECKOW 3Hepruu) Mo
ONMCAaHUI0O HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
¢du3uueckoe SIBICHUE;

pacno3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MUYECKUX SBJIEHUI B OKpY)KalOlleM MHpPE, B TOM
ymciie (U3NYeCKue SBICHUS B IPUPOJIE: MPUMEPHI ABMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOM U HEXUBOM IPUPOJE, ACUCTBUE CHUJIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSIHUE
aTMOC(EepHOTro JaBJeHUsI Ha JKUBOM OpPraHu3M, IUIaBaHUE PbIO, ppIYard B TeJe 4YelIoBeKa, MpU
STOM TMEPEeBOJUTh MPAKTHUECKYI0 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HakK) GU3NYECKUX SBIICHUN;

ONKCHIBATh M3y4YCHHBIE CBOMCTBA Tel W (U3MUYECKHE SBICHUS, HCHOIB3YS (hU3NUYECKHe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSS CKOPOCTbD,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, CUJia TPeHUs, AaBieHue (TBEPAOro Tesa, KUAKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIa, MEXaHW4ecKas paboTa, MOIIHOCTh, IJIEY0 CHUJIbl, MOMEHT CHJIBL,
KO3(pPUILIMEHT MONE3HOTO NEHCTBHS MEXaHU3MOB, KMHETHYECKass M MOTEHIUAJIbHAs dHEPrus),
OpU OINUCAaHUM TPABWIIBHO TPAKTOBaTh (DU3MYECKUI CMBICT HCMONb3YEMBIX BEIHYWH, HUX
0003Ha4YeHHsI U €IUHHULBI (PU3MUYECKUX BEJIIMYMH, HAXOAUTH (YOPMYIIBI, CBA3BIBAIOIINE JAHHYIO
¢bu3nYecKy0 BEJIMUHUHY C APYTMMHU BETUYMHAMHU, CTPOUTH IpapUKu M3yUYEHHBIX 3aBUCHUMOCTEN
(U3HYECKUX BEIIUYUH;

XapaKkTepu3oBaTh CBOMCTBA TeJ, (U3WYECKHE SBJICHUS M IPOLECCHl, HCHONb3ys IpaBuia
CJIO’KEeHHUs CUJI (BIOJb OJTHOM MpsiMOit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUIO
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPAaBUIIO» MEXAaHUKHU, 3aKOH COXPAaHEHHSI MEXaHUYECKOI
SHEPTUU, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3allUCBIBATh €0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (U3MUECKUE SIBJICHUS, MPOIIECCHl M CBOWCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE
CUTyallUl MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYUHHO--CJIE/ICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYECKHUX IIAroB ¢ ONMOpoi Ha 1-2 M3y4eHHBIX CBOICTBA
¢u3nUecKux ABICHUN, PU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemath pacuy€rHble 3afauyd B 1—2 AelcTBUS, UCIONB3Yysd 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢usnyeckue BEMTMYMHBI: Ha OCHOBE aHalIM3a YCIIOBHUS 33/1a4d 3alMChIBaTh KPaTKOE YCIIOBHE,
HOJCTABIATH (PU3UUECKUE BEIUYHHBI B (DOPMYJIIBI U IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIe, HEOOXOIMMBbIe JJs pELIeHHs 3a/]a4, OLEHHBATh PEATUCTHYHOCTh MOJYyYSHHOU
(U3UYECKON BETMYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIM (PU3NYECKUX METOAOB, B
ONMCAaHUU HCCIIEJOBAHMs BBIACIATH IPOBEPSEMOE NPEAINONOKEHNE (TUIIOTE3Y), pa3iaudarbh U
UHTEPIPETHPOBATH MOJTYYESHHBIH PE3yNbTaT, HAXOAUTh OUIMOKM B XOJIE OIBITA, EJIaTh BBHIBOJIBI
0 €ro pe3yJibTaTaMm;



IPOBOJUTH OIBITEl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUM WM (U3NYECKUX CBOMCTB TeIl:
(dopMyIHpOBaTh TMpOBEpsieMble MPEANONI0KEHUS, COOUpAaTh YCTAaHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATh MpPSIMBbIE HM3MEPEHMsI PACCTOSIHUSA, BPEMEHM, Macchl Tena, 00béMa, CWIbl U
TEMIIepaTypbl ¢ UCIOJIB30BAHUEM AHAJIIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aIIMCHIBATh MOKa3aHUS
npuOOpPOB C YIETOM 3aJaHHON aOCOMFOTHON MOTPEITHOCTH U3MEPEHUIA;

IPOBOJIUTH HCCIIEJOBAHUE 3aBHCUMOCTH OJHOW (DU3MYECKOH BENTUYMHBI OT JpPyro ¢
UCIIOJIb30BAaHUEM TNPSAMBIX U3MEPEHHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBMXKYIIEroCs Tesla OT
BPEMEHU JIBUKEHUS Tejla, CWJIbI TPEHUS CKOJBbXEHUS OT Beca Teja, KayecTBa oOpabOTKH
MOBEPXHOCTEN TE€JI U HE3aBHUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHMS TEJl, CHJIbI
YIPYTrOoCTH OT YIUIMHEHUS MPYXKHUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOrpY:KEHHON YacTH
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INIyOUHBI, Ha
KOTOPYIO MOTPYXKEHO TEJO, YCIOBHMH IUIABaHMs TeJl, YCIOBHM pPaBHOBECHs pbldara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMHM YUEOHOTO HCCIIEZOBAaHUS, COOMPATh YCTAHOBKY U BBIOJHSTH
U3MEpEHUus, clenys TMpeUIoKeHHOMY IUIaHy, (UKCHpOBaTh pe3ynbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOIuI M rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIIEIOBAHMS;

NPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKHX BEJIWYHMH (IUIOTHOCTH BELIECTBA KUIKOCTH H
TBEPAOrO TeNa, CWIa TPEHUS CKOJIBKEHUS, MAAaBJICHHE BO3[yXa, BBITAJKMBAIOIIAsA CHUIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B XKHUJIKOCTb TENO0, KO3((UIUEHT MMOJIE€3HOTO AEHCTBUS MPOCTHIX
MEXaHU3MOB), CleAysl MPeNI0KEHHOM WHCTPYKLIMU: HPU BBINOJHEHUM H3MEPEeHUil coOupartb
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHUE UICKOMOM BEJIMYNHBI;

coOIII0IaTh MpaBHiIa TEXHUKH O€30MacHOCTH MPpH padoTe ¢ 1a00paTOpPHBIM 000pyI0BaHHEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIIMECS] COCYIbl, OapOMETp, pblYar, MOABHKHBIN U HEMOABMKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTH;

XapaKTepu30BaTh MPUHIMIIEI JECHCTBHS H3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONnopol Ha uX onucaHud (B TOM YHCIE: MOAIIMIHUKH, YCTPOWCTBO BOJIONPOBOAA,
THJIPABINYECKUN IIpecc, MAaHOMETP, BBICOTOMED, MOPLIHEBOM HAcOC, apeoMEeTp), UCHOIb3Ys
3HaHUS O CBOWCTBaxX (U3MUECKUX SBICHUH M HEoOXOoAWMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOAUTE MpPUMEpPH! (HAXOOUTh MH(DOPMALUIO O MpUMepax) MPAKTHYECKOIO HCHOIb30BAHUS
(bU3NYEeCKUX 3HAHUN B TIOBCETHEBHOM JKU3HU I 0OeCTieYeHsT 0€301acHOCTH MPU OOPAIICHUH C
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMHM, COXPAaHEHHs 3/10pOBbS M COOJIOACHUS HOPM
HKOJIOTUYECKOI'O ITOBEJCHUS B OKPYKAIOLIEH Cpelie;

OCYILECTBIIATh OTOOP MCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBUHM C 3aJaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IIYyTEM CPABHEHMs pPa3IMYHBIX
UCTOYHUKOB BBLACTATh MH(DOPMAIUIO, KOTOpas SBIAETCS MPOTHBOPEYMBONW MM MOXET OBITH
HEJIOCTOBEPHOM;

UCIOJb30BaTh IPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUM HAy4HO--TIONYJSIPHYIO JIUTEPATypy
(GU3M4ecKOro coJepXKaHMs, CIpaBOYHbIE MaTepualbl, pecypchbl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HMH(OpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHWE IHCbMEHHbIE M YCTHbIE COOOLIEHHs Ha OCHOBE 2-3
UCTOYHUKOB MH(POpPMALUU (PU3NIECKOTO COAEPIKAaHUS, B TOM YHUCIIE MYOJUYHO JIeNaTh KpaTKue
cooOIIeHnss O pe3yibTaTraXx IMPOEKTOB WM YYeOHBIX MCCIEJOBAHUH, TMPU STOM T'PAMOTHO



HCIIOJIb30BaTh M3yYEHHBIH MOHATUHHBINA ammapaT Kypca (U3HKH, COMPOBOKIATh BHICTYIUICHHE
MpEe3eHTalNEH;
IPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIENOBAHUN paclpeaesaTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJjauaMi, CIEAUTHh 3a BBHINOJHEHHEM IUIaHAa JACWCTBUIA,
aZIeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B JAEITEIBbHOCTh TPYNIbI, BBICTPaWBATh
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHG, YUUTBIBAsI MHCHHUEC OKPYXKAIOIIUX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCST YMEHHI:
UCIIOJIb30BATh MOHSATHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE IBHUKEHHE aTOMOB U MOJIEKYIL,
arperaTHblC COCTOAHUS BCHICCTBA, KPUCTATINIMYCCKUEC U aMOp(bHI:IG TCJa, HaCBIH_[CHHBII‘/JI )41
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3JAYyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOU
JBUTATENb, JJEMEHTAPHBIA JJIEKTPUYECKUN 3apsii, JJIEKTPUUYECKOE TI0Jie, MPOBOJHUKH U
JTUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKHUM TOK, MAarHUTHOE T10JIE;
pasnuyath sBIICHUS (TETIOBOE PACIIUPEHHE M CXKaThe, TEeIUIonepeaaya, TEIIOBOe paBHOBECHE,
CMa4YMBaHUC, KAIMUJUISIPHBIC SABJICHUA, UCIAPCHUC, KOHACHCALW, IUIABJICHUC, KPUCTAJUIU3AIUA
(oTBepaeBaHME), KHUIICHHWE, TeIUlonepeaavya (TErIoNpOBOAHOCTh, KOHBEKIUS, H3IydeHHUe),
JNeKTpU3alus TeJ, B3aUMOJICHCTBUE 3apsiOB, NEHUCTBUS AIIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMBbIKaHHUC, B3aI/IMOI[€I‘;ICTBHe MAarHuToB, I[Cf[CTBHG MAaroiuMTHOIrO 1oJisi Ha MPOBOAHUK C TOKOM,
SJICKTPOMArHuTHas I/IH,Z[yKI_II/IH) MO0 OMHUCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE H3YYEHHBIX (PU3MUYECKUX SIBJIEHUI B OKpY)KalolEeM MHpPE, B TOM
YUCIIC (1)I/I3I/ILIGCKI/I€ SABJICHHA B IPUPOAC: MOBEPXHOCTHOC HATAKCHUC U KAITUJIJIIPHBIC SABJICHUS B
npupojie, KPUCTAIUTBI B Tipupoae, uznydenue ColHIla, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe pOChl, TYMaHa, UHEsl, CHETa, 3JIEKTPUUECKUE SABJICHUS B aTMOC(EpE, JIEKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMJid, Apeld MOIHCOB, pPOJIb MArHUTHOTO TOJS JUIS
JKU3HU Ha 3emiie, TIOJSPHOE CHSIHHE, IIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKU) (PU3UICCKUX SIBIICHUH;
OMKCHIBATh M3YUEHHBIE CBONCTBA Tel M (U3MYECKUE SIBICHUSA, HUCHONB3YS (U3NUYECKUe
BEJIMUMHBI (TeMIepaTypa, BHyTPEHHSIS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, yAeIbHas TEJI0EMKOCTh
BCIICCTBA, YACJIbHAsA TCIUIOTA IUJIABJICHHUA, YACJIbHAA TCIUIOTA Hap006pa3013aHH;1, YACbHaA
TEIJIOTa CrOpPaHUs TOIUIMBA, KOA(M(OUIMEHT TMOJE3HOro JEHCTBHS TEIUIOBOW MAIIHMHBI,
OTHOCHUTENIbHAs BIAQXXHOCTh BO3[yXa, D3JEKTPUUECKUHA 3apsj, CHJIa TOKa, JIIEKTPUUYECKOe
HanpsDKEHUE, CONMPOTHBIICHHE NPOBOJHUKA, YNEIbHOE CONPOTHUBIEHHE BellecTBa, paboTa u
MOIITHOCTH JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH TPABUIBHO TPAKTOBATh (PM3UUECKUH CMBICH
HCIOJIb3YCMbIX BCJIIMYUH, 0603Ha‘-IeHI/I$I U €ANHUIIbI (bH?)PILIeCKI/IX BCJINYHH, HAXOJUTH q)OpMy.HBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTUMHU BEJIHMUYWHAMHU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
XapakTepu3oBaTh CBOICTBAa Tel, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCIONb3YS OCHOBHBIC
IIOJIOKCHUA MOJ'IeKy.]ISIpHO--KHHGTH‘-IGCKOﬁ TCOpUn CTPOCHUA BCIICCTBA, MMPUHIHAIT
CYNepHo3uINK NoJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma ans
y4dacTKa Lemnu, 3akoH Jxoyns—JIeHiia, 3akoH COXpaHeHHsI SHEPTUH, IIPU ITOM JaBaTh CJIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATUIECKOE BBIPAKCHHE,
OOBSCHATh (PUBNYECKUE TMPOILECCH W CBOWCTBA TEJN, B TOM YHKCJIE U B KOHTEKCTE CHUTyalul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
00BsCHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 WM3YYEHHBIX CBOWCTBA (PU3MUECKHUX
SIBIICHUH, PU3NYECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;



pemaTh pacuy€THbIE 3aJaud B 2—3 AEWCTBUS, MCIOJB3Ys 3aKOHBI U ()OPMYJIbI, CBS3BIBAIOIIUE
¢u3nueckre BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 3aJlaud 3allMCBhIBaTh KPATKOE YCIOBHE,
BBISBIIITh HEJOCTATOK JAHHBIX JUIS PpELICHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI U (POPMYIIBI,
HEoOXoauMble Uil €€ pelleHusi, MPOBOAUTh PAcUEThl M CPABHMUBATH IOJIYYEHHOE 3HAYCHHE
(U3U4ECKOil BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacmo3HaBaTh NpPOOJIEMBbI, KOTOPbIe MOXHO PEIIUTh IMPH IMOMOIIM (PHU3UUECKUX METOMOB,
UCIIOJIB3YSl ONMCAHME MCCIEIOBAHMS, BBIIEIATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IIPABWJIBHOCTB ITOPSAIKA IPOBEIEHUS UCCIICJOBAHMNS, J€JIaTh BBIBOBL;

IPOBOJUTH OMNBITHI 10 HAOIIOAECHUIO (U3UYECKUX SBICHUNH MM (PU3MYECKHX CBOMCTB Tell
(KanmWJUIIpHbIE SBJICHHSA, 3aBHCHUMOCTb JaBJICHHMS BO3/AyXa OT €ro o0béma, TeMIleparyphl,
CKOPOCTH IIpolLlecCa OCTBIBAaHUS M HAarpeBaHus IpU H3JIYYEHUU OT LBETa MW3IIy4arolen
(morsjomaronei) NOBEpXHOCTH, CKOPOCTh MCHApEHUs BOJABI OT TEMIEpaTypbl XHIKOCTH U
IIomann €€ IMOBEPXHOCTH, DJIEKTPHU3aLMUs TEJI W B3aHUMOACUCTBHE DJIEKTPUYECKHUX 3apsmoB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHMTOB, BU3yaJlW3allUsl MAarHUTHBIX IIOJIEHW MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO IOJS HAa HPOBOAHMK C TOKOM, CBONCTBA 3JEKTPOMArHWTa,
CBOWCTBA  JJIEKTPOJBHUIATENs  IOCTOSIHHOTO  ToKa):  (OpMYJIMpOBaTh  IpOBEpsEMbIe
IPENON0KEHUs,, COOMPaTh YCTAaHOBKY M3 MPENI0KEHHOro 00OpYyJOBaHHUS, OMMCHIBATH XOJ
OTbITa U POPMYIIUPOBATH BHIBOJIBI,

BBITOJIHATH IPSAMbIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIaKHOCTH BO3lyXa, CHJIbI TOKA,
HaNpsDKEHUs. C HCIOJIb30BAHMEM AaHAJIOIOBBIX MPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH,
CpPaBHHUBATH PE3YyJbTAThl H3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;

IOPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOH BENTUYMHBI OT JpPYyro ¢
UCIIOJIB30BAaHUEM TPSAMBIX H3MEpPEHUH (3aBUCHUMOCTb COINPOTUBIIEHHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAJU IONIEPEYHOTO CEYEHUS M YACIBHOTO CONPOTHUBIICHUS BEIIECTBA MPOBOJHUKA,
CWJIBI TOKa, HMAYILIErO0 Yepe3 IPOBOJHHMK, OT HANpPSDKEHWS Ha IPOBOJHMKE, HCCIEIOBAHHE
[OCJIEA0BATEIBHOIO M MAapajuIeIbHOIO  COEIMHEHUH  NPOBOJHUKOB):  IUIAHUPOBATh
UCClieIoBaHNe, COOMPaTh YCTAHOBKY U BBITIOJIHATH U3MEPEHHS, CIeAys MPEI0KEHHOMY TUIaHy,
(UKCUpPOBAaTh pPE3yJIbTaThl IOJYYEHHOH 3aBHCUMOCTM B BUAE TaONUI U TpaduKOB, JeNaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIIEIOBAHMS;

IPOBOJIUTH KOCBEHHBIE M3MEpeHHs (U3NUECKUX BeIMYUH (yAeTbHas TETJIOEMKOCTh BEILECTBA,
COIIPOTHBJIEHUE TPOBOJHMKA, paboTa M MOIIHOCTb 3JEKTPUYECKOTO TOKAa): IUIAHUPOBATh
U3MEpPEeHusi, COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAys NMPeI0KEHHON HHCTPYKINHU, U
BBIYNCJIATh 3HAYCHUE BEIIMYUHBL,

coOIII01aTh MpaBHiIa TEXHUKH O€30MacHOCTH MPpH padoTe ¢ 1a0b0paTOpPHBIM 000pyI0BaHUEM;
XapaKTepu30BaTh MPUHIMIIEI JEHCTBHS H3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOil Ha MX omnucaHus (B TOM YHUCIIE: CUCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMETp, BOJBTMETP, CUETUMK HIIEKTPUUECKOW SHEPrUM, JIEKTPOOCBETUTEIbHbIE
npuOOpbI, HarpeBaTeNbHBIE 3JEKTPONPHOOPHI (IPUMEPHI), SIEKTPUUECKUE NPEIOXPAHUTENH,
AJIEKTPOMArHuT, 3JIEKTPOJBUTAaTENb IIOCTOSHHOTO TOKa), MCIONb3ysd 3HAaHUS O CBOMCTBax
(bU3NYECKUX SIBJICHUN U HEOOX0IUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTble TEXHUUYECKHE YCTPOMCTBA M M3MEPHUTEIbHBIE IMPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETP,
JBUTATEb BHYTPEHHETO CrOpaHMsl, JEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMBI NIEKTPUUYECKUX
LEeNel ¢ MOCIEN0BAaTENbHBIM U NapaJUICIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3inyas yCIOBHBIE
0003HAYEHMSI HIIEMEHTOB JIEKTPUUYECKHX LIeTIeH;



MPUBOJUTH MPHUMEPHI (HAXOAUTh MHQOPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOJb30BaHUs
bu3NYECKUX 3HAHUH B MOBCEIHEBHOW KU3HU AJIs1 o0ecriedeHnst 0€30MacHOCTH Py 0OpaIIeHUN C
npubopaMd ¥ TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3J0POBbSI M COOIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKpYKaIOILel cpee;
OCYIIECTBIIATh MOMCK HHPOpMAIUM (PU3NYECKOro cojaepxkaHus B VIHTepHeTe, Ha OCHOBE
UMEIONINXCS 3HAHUW W TYyTEM CpPaBHEHUS JOMOJTHHUTEIBHBIX HCTOYHHKOB BBIJCNATH
uH(GOPMAIIHIO, KOTOpast SBJSIETCS IPOTUBOPEUYNBOI HITH MOXKET OBITh HETOCTOBEPHOM;
UCIIONIb30BAaTh MPU  BBIMIOJIHEHUU YYEOHBIX 3a/laHuil HAay4YHO--TIOMYJISIPHYIO JIUTEPATYpPY
bu3znyecKkoro cojaepxkKaHus, CIpaBOYHbIE MaTepuaibl, pecypcel ceTu HHTepHeT, BianeTh
npuéMaMHu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HMH(OpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHBIC MUCHMEHHBIE W KpaTKHUE YCTHBIE cOooOIeHus, 0000mas nHbopMaIuio
U3 HECKOJbKUX MCTOYHHKOB (PM3MYECKOTO COJIEP’KaHUs, B TOM YHCIE MyOIMYHO MPEACTABIAThH
pe3yNbTaThl TPOEKTHOM WM HCCIENOBATEIbCKOW NI@ATENhHOCTH, MPH OTOM T'PaAMOTHO
UCIIONIb30BaTh M3yYCHHBINH MOHSATUHHBINA ammapaT Kypca (U3HUKH, COMPOBOXKIATH BHICTYIICHUE
MpE3EHTALNEN;
IIPYU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB M HCCIEeNOBaHUM (DU3MUECKHUX IMPOLIECCOB paclpeaessiTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABIICHHBIMHU 33a4aMU, CJIICTUTh 32 BBIMOJTHECHUEM
IUTaHa JICUCTBUA M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKIIA] B
NEeSTeNIbHOCTh ~ IPYMINbl, BBICTPaWBAaTh KOMMYHUKATHBHOE B3aUMOJIECHCTBUE, IPOSBIIAA
TOTOBHOCTD pa3periaTh KOHQIUKTHI.

K konmy oOydeHus B 9 kjacce mpeaMeTHBIE PE3yNbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:
HCIIOJIb30BATh MOHATHUS: CUCTEMa OTCU€Ta, MaTepuaabHas TOUKa, TPAEKTOPUS, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIDKCHUS, nedopmarus (ynpyrasi, TJIaCTHYECKas), TpeHue,
[EHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPOE TEJO, IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUUECKHUE KOJIeOaHUs U BOJIHBI,
3BYK, MHQPa3ByK U YJIbTPa3BYK, dJIEKTPOMAarHUTHBIE BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JIaJTbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS W TOTJIONICHHS, anbda-, OeTta- u
raMma-u3Iy4deHus, U30TOIIbI, SIePHAs SHEPTEeTHKA;
paznu4ath  sBIEHUS (paBHOMEPHOE W  HEPaBHOMEPHOE TPSMOJHMHEHHOE JIBIXKEHUE,
PaBHOYCKOpDEHHOE TMpPSMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE TMajJieHHe Tell, PaBHOMEpPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJIEUCTBHE TeJ, PEAKTUBHOE IBUXKEHHE, KoJieOaTelbHOe
IBUKCHHE (3aTyXarolle U BBIHYXKJEHHBIC KOJIeOaHMs), pPE30HAHC, BOJHOBOE JBUKCHHE,
OTpa)KE€HUE 3BYKa, MPSIMOJIMHEITHOE pacnpoCTpaHEHUE, OTPAKEHHE W TMPEOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpakeHHE CBeTa, pa3joXeHHe Oeloro cBeTa B CIEKTP U CIIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, IHMCIIEPCUSI CBETAa, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOr0 CIEKTpa H3IYYCHHs) MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB W HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINUX JAHHOE (PUINIECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE H3YYEHHBIX (DU3MUECKHUX SIBJICHHM B OKpyXarouiemM Mupe (B TOM
ymciie (pU3NYecKue SIBICHUS B MPUPOAE: MPWIMBBI U OTJIMBBI, JABWKeHUE TulaHeT ColHEeYHOM
CUCTEMBI, PEAKTHBHOE JIBIDKEHUE KHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMIIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO, I[BETa TeJl, ONTHUYECKHE SBICHUS B
npuposie, OHONOrHYecKoe JeWCTBUE BUAMUMOIO, YIbTPA(PHOIETOBOIO U PEHTIE€HOBCKOIO
U3ITy4eHUI, €CTEeCTBEHHBIH paJMOAKTUBHBIM (OH, KOCMUYECKHE JIy4d, PaTdOaKTHBHOE
U3y4eHUEe MPHUPOIHBIX MHHEPAJIOB, ICHCTBHE pPAaTUOAKTHBHBIX W3IyUYEHUH HA OpraHU3M



YesioBeKa), IpU 3TOM MEPEeBOAUTH MPAKTHUUYECKYIO 337auy B YyUEOHYIO, BBIIEIATh CYIECTBEHHbIE
CBOICTBa (MIpU3HAKK) PUINIECKUX SBIICHUM;

ONKCBHIBATh M3y4YCHHBIE CBOMCTBA Tel W (U3MUECKHE SBICHUS, HCHOIB3YsS (hU3NUYECKHe
BEJIMYMHBI (CPE/IHAS U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMs, CHJA YINPYrOCTH, CWJIA TSDKECTH,
YCKOpEeHHEe CBOOOIHOTO MajieHHs, BEC Tella, MMIIYJIbC Tella, MMITYJIbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTb, MOTCHLUHUAIbHAS SHEPTHs Tela, MOAHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAS SHEPrHsl CXKAaTOM NPYKUHBI, KMHETHUYECKas 3HEPrusi, MOJIHas MeXaHudeckKas
SHEprus, Mepuo] M YacTroTa KosieOaHW, AJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb NpPEJIOMIICHUS Cpelbl), MPU OMHMCAHUM NPAaBUIBHO TPAKTOBATh
(U3UUECKUil CMBICIT UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHHUS U €AMHUIBI (PU3NUECKUX BEIUYHH,
HaXoJIUTh (OPMYIIbI, CBSA3BIBAIONINE JaHHYIO (PU3MUYECKYIO BEJIIMYHMHY C JAPYITMMH BEIMUYMHAMH,
CTPOUTH TPapUKHN U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYNH;

XapakTepu3oBaTh CBOWCTBA TeJ, (HU3UYECKUE SBJICHUS U TPOLECCHI, HCIOIb3Ysl 3aKOH
COXpaHEHHs SHEpPruH, 3aKOH BCEMHUPHOTO TATOTEHMS, NPUHIMII CYMEPIO3UIUN CUJI, TPUHIHII
oTHocuTelbHOCTH ['anuies, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHHs MMITYJbCAa, 3aKOHBI
OTpPa)KEHMsI U NPEIOMIIEHUS] CBETA, 3aKOHBI COXPAaHEHMs 3apsA0BOrO M MAacCOBOI'O YHCEN MpPU
SJIEPHBIX PEAKLUAX, MPU TOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alUCBIBATH €T0
MaTeMaTHYECKOE BhIPa)KECHUE;

OOBSICHATh (PU3UYECKUE IMPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE CHUTyallui
IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUUHHO--CIIEJCTBEHHBIE CBA3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPO Ha 2—3 M3y4YEHHBIX CBOWCTBA (PH3MUECKUX
SBIICHHUH, (PU3NUECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1au (ONMUpAIOIIUecs Ha CUCTEMY W3 2—3 ypaBHEHHI), UCIIOJIB3YS 3aKOHBI
U (QopMyJibl, CBs3bIBarOIIME (U3UUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCIOBMS 3aJadu
3aMUCBIBATh KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOMPAThH
3aKOHBI W (OPMYJBI, HEOOXOAMMBIE MJIsi PpEIICHUs, NPOBOAMTH PACUYETHI U OLEHHUBATH
PEATMCTUYHOCTD MOJIyY€HHOT'O 3HauUeHUs! (PU3MUeCKON BEeIUYHHBI;

pacrno3HaBaTb HPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh INPH IMOMOIIM (PU3HMUECKUX METOMAOB,
UCTIONB3Ysl ONMHMCAaHUE MCCIEeNOBaHMSA, BBLICTATH IPOBEPSeMOE MPEANOIIOKEHUE, OLEHUBATDH
NpPaBWIBHOCTh TOPSIKA TPOBENEHUS HCCIEIOBAaHUs, JAeNaTh BBIBOABI, WHTEPIPETHPOBATH
pe3ybTaThl HAOIIOJEHUN U OIBITOB;

IPOBOJUTH OMNBITHI 10 HAOIIOAECHUIO (U3UYECKUX SIBICHUH MM (PU3MYECKHX CBOMCTB Tell
(u3y4yeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHs HEPruH, 3aBHCUMOCTb IEpUOIa
KOJICOAHUH MPY>KUHHOTO MAATHUKA OT MACChI Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYABI MaJbIX KoJieOaHu, MpsIMOIMHENHOe pacIpOCTPaHEHUE CBETA, Pa3IOKEHHE Oenoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pa)keHUs B INIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMera B cobuparoleit JinH3e, HaOIroieH!e CIUTOIIHBIX M TMHEHYaThIX CIIEKTPOB M3IIyUEHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000OpyI0BaHUs, OMHMCHIBATh X0/
OMBITA U €r0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH MPU HEOOXOIMMOCTH CEPUI0 NPSMBIX M3MEPEHHH, ONpenelss cpelHee 3HAYCHHE
u3MepseMoil BenuuuHbl ((POKYyCHOE paccTOsHHE cOOMparoliel JHMH3bI), 0OOCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTEeNFHOr0 Ipudopa);

IPOBOJUTH HCCIIEJIOBAHUE 3aBHCUMOCTEH (PM3UYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBMKEHHM 0€3 HauaJbHOU
CKOpOCTH, TepHoja KojaeOaH!i MaTeMaTUYeCcKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJia



OTpakeHMsI CBETa OT yrja MaJeHus U yrjia NpeJoMJIeHUs OT yrja MaJeHus): TUIaHuPOBaTh
HCCJIEIOBAaHKE, CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3yabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BUAEC TaOmuIl W rpadukoB, AeNaTh BBIBOABI TIO
pe3ysbTaTtaM UCCIIEOBAHMUS;

MIPOBOJAUTH KOCBEHHBIE M3MEPEeHUs (U3NUYECKUX BEJIMYUH (CPEAHSISl CKOPOCTh U YCKOPEHHE Tella
pU PaBHOYCKOPCHHOM JIBMKEHHUH, YCKOPEHHE CBOOOTHOTO TMaIeHUs, KECTKOCTh MPYKUHBI,
KOX(PQUIIMEHT TPEHHs CKOJIBXKEHHUs, MeXaHWdeckas pabdoTa M MOIIHOCTh, YacTOTa U TEPHUOJ
Koie0aHUN MaTeMaTHMYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparomein
JIMH3BI, PAJUOAKTUBHBIA (OH): IUIAHHPOBATh H3MEPEHUs, COOUpPaTh SKCHEPUMEHTATbHYIO
YCTaHOBKY U BBHITIOTHATH H3MEPEHHUSI, CIEAYS MPEUI0KECHHOW HHCTPYKIINHU, BEIYUCIISITh 3HAUCHHE
BEJIMYMHBI ¥ aHAJM3UPOBATh TOJYyYEHHBIC PE3yJbTaThl C YYETOM 3alaHHOW MOTPEIHOCTH
M3MEPEHHUI;

co0JI0/1aTh MpaBUJIa TEXHUKH 0€301TaCHOCTH TIPH padboTe ¢ JabopaTOpHBIM 000PYyI0BAaHUEM;
paznuYaTh OCHOBHBIC TPHU3HAKK H3YyYCHHBIX (PU3MYECKUX MOJEJei: MaTepuaibHas TOYKa,
a0COTIOTHO TBEPAOE TEJO, TOYSUHBIN UCTOYHHUK CBETA, Iy, TOHKAs JIMH3A, IUNIAHETapHAas MOJACIh
aToMa, HYKJIOHHasi MOJIeJIb aTOMHOTO SIApa;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpol HAa WX OMHUCaHUs (B TOM YHCJE: CIOUIAOMETpP, AATYMKU TIOJOXKCHHS, PACCTOSHUS W
YCKOpPEHUS, pakKeTa, O3XOJIOT, OYKH, IEpPUCKOM, QoToanmapar, ONTHUYECKUE CBETOBOJIBI,
CHEKTPOCKOI, O3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SIBJICHHH 1 HEO0X01uMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCTIONb30BATh CXEMBbl M CXEMAaTUYHBIE PHCYHKH W3YyYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJOTHYECKHX TMPOIECCOB TMPU PEHICHHH Y4eOHO--
MPAKTHYECKUX 3a7ay, ONTHYECKHE CXeMbl JIJIsl IOCTPOSHUS U300pakeHUH B IJIOCKOM 3epKaje U
cobuparoIie TuH3e;

MPUBOIUTH MPUMEPHI (HAXOAUTh HWHQPOPMAIMIO O MPHUMEpax) MPAaKTUYECKOTO HCIOJIb30BaHUS
bu3nYECKUX 3HAHUH B MOBCEIHEBHOW KU3HU AJIs1 o0ecriedeHnst 0€30MacHOCTH Py 0OpaIIeHU! C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3J0POBbsI M COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILel cpee;

OCYIIECTBIISATh MOUCK MHpOpMaAIuu (pu3udeckoro cojepkanus B MHTepHETE, CaMOCTOSTEIHHO
dbopMynupys MOUCKOBBIM 3allpoc, HAXOIUTh MYTHU OMPEIEICHHUS JOCTOBEPHOCTH IOITYYCHHOMN
nH(bOpMallMK Ha OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOTHUTEIbHBIX HICTOYHHUKOB;

UCIIONb30BAaTh IPU  BBIMIOJIHEHUU YUEOHBIX 3a/llaHuil HAay4YHO--TIOMYJISIPHYIO JIUTEPATYpPY
(GU3NYECKOTO COAepkKaHMsI, CIPABOYHBICE MaTepuaibl, pecypchl ceTh WHTepHeT, BiaueTh
npuéMaMHu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HMH(OpMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;

co3laBaThb COOCTBEHHBbIE IMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE HH(pOpMAIUU U3
HECKOJIbKMX HMCTOYHHUKOB (PU3UYECKOTO COJNIEpKaHUs, MYyOIMYHO MPEICTaBIATh DPE3YyJIbTaThl
MPOEKTHON WIIM HCCIENOBATEIbCKONW NEATENbHOCTH, MPU 3ITOM TPaMOTHO HCIOJIB30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3y4yaeMoro paszaena (pU3uKu U CONPOBOXKAATh BHICTYILICHHE
MIpEe3eHTaNEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM K n (undgposbie)
n/n NPOorpamMmbl Bceero O;Tpom)m)le p ;KTH%CKHB o0pa3oBaTte/ibHbIE
padoThI padoTsl pecypen
Paznen 1.®@u3uka u e€ posib B NO3HAHUHU OKPYKAIOLIEr0 MUpa
1.1 ®dusuKa - HayKa o IPUPOE 2 0 0 buGnuorexa [IOK
’ YK Pupoa https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1 1
1.2 Pr3HIECKHC BENMIHHEI 0 https://m.edsoo.ru/7f416194
. bu6mmoreka [JOK
2 0 0
1.3 EcrecTBEeHHOHAYUYHBIN METO/]T TO3HAHUSA https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3znen 2.1lepBoHayasibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
2.1 CrtpoeHue BenecTna 1 0 0 Bubmorexa HHOK
’ ™ m https://m.edsoo.ru/7f416194
29 JBr>xeHne 1 B3auMOJICHICTBHE YaCTHII 3 0 | but6mmoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHbie COCTOSIHUS BEIIIECTBA 2 1 0 https:/m.edsoo.rw/7f416194
Nroro no pazaeny 5
Paznen 3./IBuskeHune u B3auMojieiicTBue Tej
but6mmoreka [JOK
3.1 MexaHIIeCKOe ABIKCHHC 4 0 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 HMHepuus, macea, II0THOCTS 6 0 2 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1 1 2
3.3 Crna. Buner o 0 https://m.edsoo.ru/7f416194
Hroro mo paszaeny 20




Pasnen 4./laBjieHue TBEPABIX TeJl, dKMIKOCTEH 1 ra3oB

41 JaBnenue. llepenaya naBneHust TBEpAbIMU 3 0 bubnunorexa LIOK
’ TeJaMH, JKUIKOCTIMH U Fa3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlasnenne xKuaKocTH 3 0 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATMOC(epHOE JaBiIeHHe 4 2 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U Ta3a HA MOrPYKEHHOE 8 0 bubnuotexa [JOK
) B HUX T€JIO https://m.edsoo.ru/7f416194
HUroro o pasnery 18
Paznen S5.Padora u MOIIIHOCTB. JHEPIUsl
bubnunoreka LIOK
>.1 Pabora n mommocTh 2 0 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 HpocThie MexanusMel / ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
>3 Mexanuieckas sueprus 6 ! https://m.edsoo.ru/7f416194
Hroro mo paszaeny 15
PesepBHOE Bpemst 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11




8 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbBbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m HporpaMmbi Beero KOﬁHTPOJILHLIe HpﬁaKanecmle 06pasoBaTeIbHbIC
padoThI padoThI pecypei
Paznen 1.TensioBble siBJIeHUsI
. bu6mmoreka [JOK
1.1 CTpoeHure U CBOWMCTBA BENIECTBA 3 0 0 hits://m.cdsoo.ru/7f418 1 ce
but6mmoreka [IOK
19 2 3
1.2 Tenopsie mpoeccet https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 21
Pa3ned 2.2/ieKTpr4YecKre 1 MATHUTHBIE SIBJICHHUS
21 DIIEKTPUYECKUE 3apsiibl. 3apsSKEHHbBIE TeJla U 7 0 | bubmuorexa [JOK
' UX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
20 1 7
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK https://m.edsoo.ru/7418 1 ce
Paznen 3.MarHuTHble siBJI€HUSA
3.1 MarsuTHoe 1oJjie 3 1 0
but6mmoreka [IOK
2.3 [TocTostHHBIE MAarHUTHI 2 0 0 htps-/m.edsoo.rw/7418 1 ce
Nroro no pazaeny 5
Paznen 4.CBeToBble siBjeHusi — 11 yacoB
but6mmoreka [JOK
4.1 Herourmku caera 2 0 0 https://m.edsoo.ru/7f4181ce
4.2 OTtpakeHue cBeTa 9 2 1
Nroro no pazgeny 11
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 6 12




9 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/nn N — Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne 0BPA30BATEILHBIC
padoThI padoThI pecypei
Pa3nen 1.Mexannuyeckue siBJeHHUs
11 MexaHnueckoe IBMKEHNE U CIIOCOOBI €r0 16 0 7 bu6mmoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [{OK
4
1.2 Bsaumoneicraue Ten 0 0 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
2 1
1.3 3aKoHe! coxpaneHus 0 https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 23
Pa3nen 2.Mexannyeckue Koj1e0aHUs U BOJHDI
bubnunoreka LIOK
4 1
2.1 MexaHu4eckue KoacOaHust 0 https-//m.edsoo.ru/7f41ada6
bubnunoreka LIOK
2
2.2 MexaHn4eckue BOIHBI. 3BYK 8 0 https://m.edsoo.ru/7f41ada6
Hroro no pasaeny 12
Pazjien 3.2/ieKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATrHUTHBIE BOJIHbBI
bubnunorexa LIOK
1
3.1 IIEKTPOMATHHTHOE N0Je ? 0 https://m.edsoo.ru/7f41a4a6
3.2 ONEKTPOMAarHUTHHIE BOJIHBI 4 0
ITpenomiieHue CBETA 4 1
Hroro no pasaeny 17
Pa3nen 4.CTtpoeHue aroMa M aTOMHOr0 siipa. Mcnosib30BaHue JHEPruu aAaTOMHBIX sijiep
41 3 0 0 bubmuorexa [{OK

Crpoenue aToMa

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




4.2 Hcnonp3oBanne SJHEPruu aTOMHBIX SAEP

Hroro no pazneny

Pazjnen 5.Ctpoenue u 3BoJouusi Beenennoi

5.1 ConneuHas cucremMa 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 4
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

N KoanuecTBo yacoB JJIeKTpPOHHbIE NN (PoBbHIE

]'[/-]] Tema ypoxa Beero Koutpoabubie| Ilpaktuueckue| o00pa3oBaTe/bHbIE
padoThbI padoThbI pecypcbl

1 ®dusnka — Hayka o npupone. AsneHus
TIPUPOIBI

2 dusnueckye ABIECHUA

3 Du3nYeCcKue BEIIMYUHBI U KX U3MEPEHHUE
VYpok-uccnenosanue "N3mepenne

4 TEeMITepaTypbl IPH MTOMOIIIH KUIKOCTHOTO 1
TEPMOMETPA U AATUYMKA TEMIEPATYPhI"

5 Mertobl HayqyHOTO No3HaHus. Onucanue bu6mmoreka [JOK
(bU3UUECKUX SABJICHUH C TOMOLIBIO MOAETICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JATBHOCTH MOJETA IIapyKa, MYIIEHHOTO 1
TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIe
BBICOTA ITycKa"

7 Crpoenue BemiectBa. ONbITHI, JOKa3bIBAIOIINE bubnmoreka [JOK
JIMCKPETHOE CTPOSHUE BEIIEeCTBA https://m.edsoo.ru/ff09fe0a

8 JIBMyKeHHEe JacTHll BEIIecTBa Br6morexa LOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «ONbITH 1O 1
HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B)

10 ArperaTHble COCTOSIHUSI BEIIECTBA
OCco00EHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

11 O0o001enue 1o pasz[en «Ile BOHaqanLHHHe Bubmorexa OK

P Y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIIECTBAY
12 Mexanuyeckoe aBuxeHue. PaBHoMepHOe U bubmmorexa [IOK




HEpPaBHOMEPHOE JIBHIKEHHE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EauHuIBI CKOpOCTH Bubmorexa OK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTu ¥ BpeMEHU ABUKECHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTH TEN Egggﬂﬁiﬁiﬁgﬁ/ 102010
16 ITmoTHOCTE BemecTBa. Pacuet mMacchl 1 bu6mmoreka [JOK
o0beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5'{ pabota «Onpezaenenue
TUTOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agay mo reme "IInoTHOCTE bu6mmoreka [JOK
BemecTna https://m.edsoo.ru/ff0al23¢
19 Cuna xak XapakTepUCTHKa B3aUMOICUCTBUS
tes. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHnas pabota «3yueHnue
20 3aBUCUMOCTH pacTsoKeHus (nedopmarun)
MPYKUHBI OT MIPHII0KEHHON CHITBD
21 [[ABnenue Tsarotenus. Cuma TSHKECTH
g | Cemenm ok oo s acel e BuGorra LOK
R https://m.edsoo.ru/ff0al778
73 Cuna TSOKECTH Ha IPYTUX TUIaHEeTax. bubmuorexa [JOK
dusnyueckue XapakTePUCTHKH IJIaHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 HMamepene cun. JlasamomeTp https://m.edsg).ru/fanl 8cc
bu6mmoreka [JOK
2 Bec ena. Hepecomocts https://m.edsi.ru/fanlWS
2% CrnoxxeHue AByX CHUJI, HAlPaBJIEHHBIX 110 bubmmoreka [JOK
OJTHOU TIpsiMOi1. PaBHOACHCTBY OIS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no teme "PaBHOmeMCTBYIOMIAS




"

CHII

8 Cuia TpeHus u e€ BuAbl. TpeHue B IpUpoje U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnas pabota «3yueHnue
29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnmuoreka [JOK
CHJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1au Ha onpeieneHme
PaBHOACHCTBYIOIIEH CHJIIBI
Pemenue 3agay mo remam: «Bec Tena»
! bubmuoreka [JOK
31 «'padpuueckoe n3obpakenue cuny, «Cuiby», " HH rexa L
«PaBHOEHCTBYIOmAs CHIY https://m.edsoo.ru/ff0alde0
KonTtponsHas pabota o Temam:
32 «Mexaandeckoe JBIKeHHEe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxkeHue crny, «CHIbDy
33 Hasnenne. CriocoObl yMEHbIICHUS U bubnmoreka [IOK
YBEITMYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHnue raza. 3aBHCUMOCTD JIaBJICHHS Ta3a bu6mmorexa [JOK
0T 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPIBIMU TEIIAMH, bu6mmoreka [JOK
JKUJKOCTSMHM U ra3aMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XMAKOCTH 1 ra3e, BhI3BAaHHOE bu6mmoreka [JOK
JIEHCTBHEM CHIIBI TSHKCCTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBinenue B bubnmoreka [JOK
JKUIKOCTH U rase. 3axoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6nuorexka [JOK
38 Coo0mmarommecs: CoCyIbl
HHarom YA https://m.edsoo.ru/ff0a2970
bu6mmoreka [JOK
39 I'mapaBauyeckuit mpecc
AP p https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBOM )KUIKOCTHBINA HACOC




ATmocdepa 3eMiH U IPUYHUHBL €€

bubnuoreka [JOK

41 CyIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [JOK
42 Bec Bo3ayxa. ATMOchepHOE 1aBlIeHHE https://m.edsoo.ru/ff0a2bsa
43 N3mepenne armocdepHoro nasieHus. OnbIT bubnmuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO JTABJICHUS OT bubmuoreka [JOK
44
BBICOTHI HaJ] YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepouns. ATMochepHoe naBieHue bubmmoreka [IOK
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Teme " AtmochepHoe
napjeHue"
47 JleficTBHE )KUIKOCTHU U ra3a Ha IIOTPYKEHHOE bubmumoreka [IOK
B HUX TeJIO. ApXUMeIoBa Cuja https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabota «OnpeaeneHne
48 BLITaJII)KI/IB]'c;l)IOH_IGf)ﬁ CUJIBI nef?cgymmeﬁ Ha bubmiorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B KUJIKOCTh
JlaboparopHas paboTa 1o Teme
«Hccnenosanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [JOK
49 . .
BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Teja»
bubnuoreka [JOK
>0 [napasme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabora "KoHcTpynpoBanue
51 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOJAKU U
onpezaeneHue €€ rpy30noabEMHOCTH"
Pemenue 3anau no remam: «llnaBanue cyjos.
52 Bo3z[yxonn£3aﬁne» «JlaBrenue TBep,I[I)IZ(HTeJ'I Br6morexa LOK
. ’ ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KonTponbHas padora 1o Teme «/laBnenue
TBEPABIX TEJN, KUAKOCTEH U ra30B»
54 Mexanunueckas pabota bubmuoreka [JOK




https://m.edsoo.ru/ff0a3{82

Bbu6nuoreka [JOK

33 MommnocTs. ExuHUIb MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME MO JIECTHUIIE"
57 IIpocteie Mexanu3mel. Peruar. PaBHoBecne
CHJI Ha phlyare
Prryaru B TeXHUKe, OBITY U IPUPOJIE.
58 JlabopaTopHas paéOTa «}i/IccnpeI[I())BiHHe 0.5 bubmorexa LOK
. https://m.edsoo.ru/ff0a478¢e
YCIIOBHI PAaBHOBECHSI pbIyara
Pemenue 3aga4 1o teme «Y cJIOBUSA bubmuoreka [JOK
59
PaBHOBECHS pbIyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neidcTeust
60 Mexanu3Ma. JlaboparopHas pabora 0.5
«M3mepenue KIIJI HaKTOHHOW MIIOCKOCTH
61 Pemenue 3agau no reme "PaboTa, MOIIHOCTS, bu6nunoreka [JOK
KITa" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckast seprusi. Kunernueckasi u Bbu6nuoreka [JOK
MOTEHITHATbHAS DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIUU bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTAILHOE OIPENEICHHE
64 W3MEHEHU KUHETUYECKON U MOTECHIINAIbHON 1
SHEPTUH MMPU CKATHIBAHUU TeJIa TI0 HAKIIOHHOU
IUIOCKOCTH"
65 KonTtponsHas padora no teme «Pabora u
MOITHOCTb. DHEPTHSI»
66 PeseprubIil ypok. PabGoTta ¢ TekcTtamu o Teme bubmuorexa [JOK
"MexaHu4eckoe aBmxeHue" https://m.edsoo.ru/ff0adee6d
67 PeseprubIit ypok. PabGoTta ¢ TekcTtamu o Teme bubmuoreka [JOK

"JlaBneHue TBEPABIX TeJ, KUIKOCTEH U ra3oB"

https://m.edsoo.ru/ff0adffe




68

PesepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme
"PaboTa. MomtHocTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U poBbIe

Ne
u/n Tema ypoka Beero Konrpoabnbie IIpakruyeckue 00pazoBaTejbHbIE
padoTbI padoTbI pecypchl
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
1 KHHETUYECKOW TEOPUHU U MX OTIBITHBIC 1 bubmmorexa HOK
https://m.edsoo.ru/ff0a5256
TTOATBEPIKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, KUAKOTO U ra3000pa3zHOro 1 Bu6muoreka [JOK
COCTOSIHHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPOTO, KUKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA Ha 1
OCHOBE TTOJIO’KEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUHU
bu6mmoreka [JOK
5 Kpucrannmmueckue u amopdHbie Tena 1
p Po https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTb. 1 bubmuorexa [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
b K K
7 TeroBoe pacIIMpPEHUE U CKATHE 1 noamotexa O
https://m.edsoo.ru/ff0a5a26
] Temneparypa. CBs3b TEMIIEpaTYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBF)KCHHSI YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 Bubmuoreka [JOK
BHYTPEHHEHN YHEPTrUun https://m.edsoo.ru/ff0a5c60
but6mmoreka [JOK
10 Bubl temonepenaun 1 1
https://m.edsoo.ru/ff0a6412
VYpok-koudpepennus "IIpaktuueckoe Bubnmorexa [IOK
11 i 1 1
HCITOJIb30BaHUE TEIJIOBBIX CBOHCTB BeH_[e'(':TB u https://m.edsoo.ru/f0a65¢0
MaTepHasoB B IEJISIX YHEPTOCOEPEIKCHUSI
12 KonnuecTBo TemnoTel. Y nenbHas | bubnunoreka LIOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976




13 VYpaBHeHHe TerioBoro 6ananca. TemmooOmMeH bubnmnoreka [JOK
Y TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopartopnast pabota "HccnenoBanue
14 HBJIeIfI/ISI TI;HJIO(I))6M€H3. npu CMIe[H_II/IBaHI/H/I bubmmorexa HOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer konmdecTBa TEIIOTH, HEOOXOIUMOTO
15 JUIS HATPEBAHMS TEJIa U BBIJAEISIEMOr0 UM MpHU
OXJTAKJICHUH
16 Jlabopartopnast pabota "Onpenenenue bubnuorexa [JOK
yIEeTBHOM TEIIOEMKOCTH BetecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y IeibHas TerioTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue U oTBEpIcBaHNUE
18 KPHUCTAJUTMYECKHUX 2);1. VnenapHas TEILIOTA Eubmorexa OK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
Jlabopartopnast pabota "Onpenenenue bubnuorexa [JOK
19 () "
yIeTHHOM TEIUIOTHI TIJIABJICHUS JIh/Ia https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHICHCAIHS. Bubmuoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
71 mapooOpa3oBaHus U KOHJICHCAIIUH. but6mmoreka [JOK
3aBHCHUMOCTB TEMIIEPATYPBI KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO TaBJICHHS
BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
22 "Onpenenenue (I)[z;ocmenbiloﬁ I1;1a>1<gocm Eubmorexa LOK
. https://m.edsoo.ru/ff0a7628
BO3TyXa
23 Pemenwuie 3anay Ha onpeeeHrne BIaKHOCTH
BO3lyXa
[TpuHIUIBI paOOTHI TETIJIOBBIX JIBUTATENEH.
24 [TapoBast TypOuHa. JIBuraTesnb BHyTPEHHETO
CTOpaHHUS
25 KIIJI TemoBoro asurarens. TemnoBbie but6mmoreka [JOK




JIBUTATEJIN Y 3alllUTa OKPYXKaIolel cpebl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUU B

26 TEIUIOBBIX IMpolieccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
27 "Tell['IJ'IOBBIe HBJ‘IGHI/ISE). I/I3M6HepHI/Ie arperaTHbIX bubmaorexa LIOK
o " https://m.edsoo.ru/ff0a83{2
COCTOSIHMI BEIIecTBa
Kontponbras padota mo teme "TermnoBbie
28 ;IBJIeIfHﬁ. I/ISMGI})HQHI/IG arperaTHbeIX COCTOSTHUI bubmmorexa [IOK
" https://m.edsoo.ru/ff0a86ae
BelIeCTBa
29 DnekTpuzaius Tei. J[Ba poaa 3IeKTpuYecKux
3apsi/ioB
30 Ypoxk-uccienoBanue "DIeKTpU3aus TEI
MHAYKIMEN U IPU CONPUKOCHOBEHHUH"
31 B3anmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nosie. HanpsxeHHOCTh
32 3neKT1§)quCK0ro MOJISl. HpI/II)HHI/IH bubmorexa [IOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIINH JIEKTPUUECKHUX MO
33 Hocurenu snexTpuueckux 3apsiaoB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOHUKY W TUATAEKTPUKU. 3aKOH but6mmoreka [JOK
COXpaHEHHMS AJIEKTPHUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1a4 Ha NpUMEHEHUE CBOMCTB bubmmoreka [JOK
35
AIIEKTPUIECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUN TOK, YCIOBHS €0
36 cymecFT)BOBaHI/I;I. I/ICTZqHI/IKI/I AJIEKTPUYECKOTO bubmmorexa TIOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeNCTBUA DIIEKTPUIECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOTO MOJIs HAa MPOBOJIHUKHU U

OUAJIEKTPUKNU"




DNEeKTPUYECKUM TOK B METaJLJIaX, JKUJKOCTAX

bubnmnoreka LIOK

39
1 Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas ierb U €€ COCTaBHbIE YaCTH
Cuna Toxka. JlabopaTtopHas pabora bubmuorexa [JOK
41 n " 0'5
W3mepenue u peryimpoBaHue CHUIIbl TOKA https://m.edsoo.ru/ff0a8bd6
DIIeKTpuYecKoe HanpsikeHue. BonbT™merp.
42 HaGOTI;.TO Hast a60IT)a "H3mepeHue u P 0.5 bubmmorexa TIOK
PATOPHA p P ' https://m.edsoo.ru/ff0a%e14
peryIupoBaHUe HaMPSHKEHUS
43 CornpoTuBiieHrEe POBOJAHUKA. Y ACIIbHOE bubnmoreka [JOK
COTIPOTHUBJICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast paboTa "3aBUCHUMOCTb
JJIIEKTPUYECKOTO CONPOTUBIICHUS TIPOBOJIHUKA Bubmuoreka [JOK
44 1
OT €r0 JJTUHBI, TTOIIAIA TTOTIEPEUYHOTO https://m.edsoo.ru/ff0aa738
ce4yeHus U matepuasna”
45 3aBUCUMOCTD CHJIBI TOKA OT HAMPSHKEHUS. bubmuorexa [JOK
3akon Oma 1 yyacTKa HEenH https://m.edsoo.ru/ff0aa44a
Jlaboparopnast pabota "HccnenoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYILIETO YEPE3 1 bubnmoreka [JOK
PE3HUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpshKEHUsl Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOS
COETMHEHMS POBOJIHUKOB
JlaGopatopHnas pabora "IIpoBepka mpaBuia
48 CJIO’KEHUS HAMPSHKEHUN MPU 1 bubnuorexa [JOK
MOCJIeIOBATEIbHOM COSIMHEHUHU JABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 st CII?IJ'IlI;I I")rlc{n:allrr)[ u Ea ampéeiLEIOan o 1 bubmorexa [TOK
A P p N https://m.edsoo.ru/ff0aadle
COCJTMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npuMeHeHue 3akoHa OMa Bubmuoreka [JOK
JUTSl pa3JIMYHOTO COCTMHEHUS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH 2JIEKTPUUECKOTO TOKA. bu6mmoreka [JOK




3akon Jlxoyns-Jlenna

https://m.edsoo.ru/ff0ab124

Jlaboparopnas padota "Onpenenenue paboThI

bubnunoreka LIOK

52 1
Y MOIITHOCTH AJIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYECKUE e U MOTPEeOUTEN Bubsorexa LIOK
53 ANEKTPUIECKOM dHepruu B ObITYy. KopoTkoe
) https://m.edsoo.ru/ff0ab660
3aMBIKaHUE tp
[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
54 "DnexkTpuueckue 3apsabl. 3apsKEHHbIE TeIa U Bu6muoreka [JOK
UX B3auMoaercTBHs. [locTOSTHHBIH https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
Konrponsnas padora o teme
55 "DnexkTpudecKkue 3apaabl. 3apsyKCHHbBIE Tella U bubnuorexa [JOK
UX B3auMoaeucTBHs. [TocTOSIHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 IlocTosTHHBIC MAarHUTEI, NX B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "M3ydenue noneu 1 bubnmoreka [JOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1mojae. MarauTHoe nosie 3eMiIn 1 bubnunoreka LIOK
€ro 3HaYCHHE IS )KM3HH Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT Opctena. MaroHutHoe nose
but6mmoreka [JOK
59 ANEKTPUYECKOTO TOKa MarHuTHOE 1oJie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[TpuMeHeHHe AIEKTPOMArHUTOB B TEXHUKE. Butmiorexa [[OK
60 JlaGoparopHas padora "H3yueHue qeicTBHs 0.5
https://m.edsoo.ru/ff0ac74a
MarHMTHOTI'O 0JIsl HA POBOJHUK C TOKOM"
DNEeKTPOJIBUTATENh MOCTOSTHHOTO TOKA.
Hcnonb3oBaHne 37€KTPOABUTATENEN B Bu6muorexa IJOK
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. https://m.edsoo.ru/f0ac86e
JlaGopatopnas pabora "KoHcTpyupoBaHue u — ;
n3y4deHue paboThl AJEKTPOABUTATEIS"
62 OnbiTel @apajes. 3aKOH JIEKTPOMarHUTHON

nHaykuuu. [Ipasumno Jlenna




Onextporeneparop. CrocoOsl MoTydeHus

63 ANEKTPUUECKON SHEPTrUn. DNEKTPOCTAHIINU Ha 1
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe 1
"DNeKTpUYEeCKUE U MarHUTHBIE SIBJICHUS"
65 Konrponsnas pabora o Teme 1 Bubmuoreka [JOK
"DJIEeKTPUYECKUE U MATHUTHBIC SIBICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblil ypok. Pabota ¢ Tekctamu 1o Teme 1 Bu6muoreka [JOK
"TemnnoBble sBieHUs" https://m.edsoo.ru/ff0accSe
67 PesepBHbIil ypok. PaboTa ¢ TekcTamu mo Teme 1 bubmuorexa [JOK
"IToCTOSIHHBIN AJIEKTPUYECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIil ypok. Pabora ¢ TekcTamu mo Teme 1
"MarauTHsble sSBICHHS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U poBbIe

Ne
u/n Tema ypoka Beero Konrpoabnsie IIpakruueckue 00pasoBaTebHbIE
padoTbI padoTbI pecypchl
1 Mexanuyeckoe IBrxeHrne. MartepuanbHas 1
TOYKA
) Cucrema orcuera. OTHOCUTEIBLHOCTh 1 but6mmoreka [IOK
MEXaHUYECKOTO JIBIKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIIMHEVHOE JBUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSMOINHEHHOE ABUKEHUE. 1
CpenHsisi © MTHOBEHHAs CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 Bubmuoreka [JOK
JBIDKEHHE. Y CKOpEHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTO ABMXeHus. [ papuk 1
CKOPOCTH
JlaboparopHnas pabota "Onpenenenue Butmiorexa [[OK
7 YCKOPEHHMSI TeJIa [P PAaBHOYCKOPEHHOM 1 1 )
IBWKEHUU 10 HAKJIOHHOM MI0CKOCTH" https://m.edsoo.rw/ff0adb18
8 CBoOoanoe mmagenune tei. OneiTel [anumies 1
PaBHOMepHOE ABHKEHUE TIO OKPYKHOCTH.
9 IMepuon u yacrora obpaieHus. JluneiiHas u 1 Bubmorexa HHOK
JINIOBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTPEMHUTENTBHOE YCKOPEHHE 1
. but6mmoreka [JOK
1
11 ITepsbiii 3akoH HptoTOHA. BEkTOp Critbl https://m.edsoo.ru/f0ac6 12
12 Bropoii 3akon HetoToHa. PaBHOAeicTBY OIS 1 bu6mmoreka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uius cui 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0ac982

14 Pewrenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB Bubmuoreka [JOK
HproroHa https://m.edsoo.ru/ff0aeb6c

bubnunorexa LIOK

15 Cuna ynpyrocru. 3axon I'yka https://m.edsc]i).ru/fanecaZ

16 Pemenue 3amau no teme «Cuina ynpyroctun»

17 JlaboparopHas pabota «Onpenenenue bubnunoreka LIOK
YKECTKOCTHU TIPY>KUHBI https://m.edsoo.ru/ff0ace28

bu6mmoreka [JOK

18 Cra Tpenms https://m.edscl)lo.ru/fanﬂ 38

19 Pemenue 3agau no reme «Cuina TpeHHUsS» bubmmorexa HOK

https://m.edsoo.ru/ff0afa26

20 JlaGopaTtopHast pabota "Onpezenenue but6mmoreka [IOK
KOX(PUITUEHTA TPEHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be

71 Pemenne 3agad mo teme "3akonsl HeroToHa. bubnunoreka LIOK
Cwuia ynpyroctu. Cuiia TpeHus" https://m.edsoo.ru/ff0afb8e

2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHne TEI BOKPYT

23 rpaBuTannoHHOro 1eHTpa (ComHeyHas
cucrema). ["amakTuku"

24 Pemienne 3agau o tTeme "Cuia TSHKECTH U bubnunoreka LIOK
3aKOH BCEMUPHOTO TATOTEHUSA" https://m.edsoo.ru/ff0af5{8

75 IIepBas kocmuueckast ckopocts. HeBecomocTs Bubmuoreka [JOK
U TIEPEeTPY3KH https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepraJbHOM TOUKH.

2% AbcomoTHO TBEpIOE Tenno. PaBHOBecue bu6mmoreka [JOK
TBEPJIOTO TeJa ¢ 3aKPEIIEHHOI 0ChI0 https://m.edsoo.ru/ff0afe36
BpaIleHus

27 MowmeHT cuibl. LleHTp TsKECTH

28 Pemenue 3aga4 mo reme "MOMEHT CHIIBI. bubmuorexa [{OK




LenTp TsixecTn"

https://m.edsoo.ru/ff0b02b4

[ToarotoBka Kk KOHTPOJILHOU paboTE MO TeMe

29 "MexaHndeckoe aBrKeHue. BzanMoaelicTeue Bubmzorexa LHOK
ren" https://m.edsoo.ru/ff0b0408
30 KoHTtponbHas pabota mo teme "MexaHndeckoe bubnuotexa [JOK
nBukeHne. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
S coxpanenur mmymoa. Ynpyroc i neypyroe bu6aoresa LIOK
I — https://m.edsoo.ru/ffOb07fa
3 Pemenue 3agau no teme "3aK0H COXpaHEHUS but6mmoreka [JOK
UMITyIIbCa" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepenuus "PeakTuBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"
bu6muoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.e dscl)lo.ru I£f0b0a8’4
35 PaboTa cuiIbl TSXKECTH, CHITBI YIIPYTOCTH U Bubmuoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «Onpenenenue padboThI
36 CHUJIbI TPEHUS NPU PABHOMEPHOM JABUKECHUU
TeJa MO TOPU30HTAIBHON MTOBEPXHOCTID)
37 CBs13b 2Hepruu U padoThl. [loTeHnanpHas
DHEPrus
38 Kunernueckas sneprus. Teopema o Bubmuoreka [JOK
KHHETHYECKOW SHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs YHEPTUHN B MEXAHHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa Bu6muoreka [JOK
COXpaHEHUs SHEPTHH https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
49 3aryxatomue KojaeoaHus. BeiHyK1eHHbIe bubnuorexa [JOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b2010




43

MaremMaTu4ecKuil U NPy KUHHBIM MasTHUKH

44

VYpok-uccnenopanue «3aBUCUMOCTD MEPUOIA
KoJIe0aHUH OT )KECTKOCTH MPYKUHBI U MacCChI
rpy3a»

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

45

[IpeBpamienue sHEPrun Mpu MEXAHUYECKUX
KOJIeOaHUSIX

46

JlaboparopHas pabota «Onpenenenue
YaCTOTHI M MIEPUO/Ia KOJICOAHHI TPYKUHHOTO
MasiITHUKa)

bubnunorexa LIOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas pabota «IIpoBepka
HE3aBHCHUMOCTH MEepHoJIa KoJIeOaHmii rpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MaCChI TPYy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MCXAaHHNYCCKHUX BOJIH. HpOI[OJIBHBIe nu
MOTIEPEYHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHnmus "MexaHndecKre BOJHBI B
TBEPAOM Teiie. CeCMUYECKUE BOTHBI"

50

3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa

51

Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpoxk-koudepenuus "YabTpa3ByK u
UH(Pa3BYK B IPUPOJIC U TEXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeEMe
"3akoHbI cOXpaHeHusl. MexaHnuecKue
KoJIeOaHus U BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25{0

55

KoHTponbHas pabota 1mo teme "3aKoHbI
coxpaHeHus. MexaHn4deckue KoJeOaHust u
BOJIHBI"

56

DJIEKTPOMArHUTHOE MOoJie. DIEKTPOMarHuTHbHIE

bu6mmoreka [JOK




BOJIHEI https://m.edsoo.ru/ff0b2abe
57 CBoICTBA 2JIEKTPOMArHUTHBIX BOJH
VYpoxk-konpepenuus "[kana Bubnmorexa [IOK
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcnionb30BaHue
' N https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBsi3H" 1p
VYpok-uccienoBanue "M3yueHne CBOUCTB
bubanoreka [HOK
59 AIIEKTPOMATHUTHBIX BOJH C IIOMOIIIBIO 1
MOBHIbHOTO TeredhoHa" https://m.edsoo.ru/ff0b2c6¢
60 Pemenue 3a1au Ha onpe/ieieHUe YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI
DnekTpoMarauTHas npupoaa ceera. CKopocTh Bubnnorexa LIOK
61 o
cBeTa. BoaHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Nctounuku cBeta. [IpsiMonuueitHoe
bubanoreka [JOK
62 pacrpoctpanenue cseta. 3atMenus CoJiHLA U 1
TyHbr https://m.edsoo.ru/ff0b3658
3aKoH oTpaxeHus cBeTa. 3epkana. Pemienue Bubsorexa [IOK
63 3aJ1a4 Ha IPUMEHEHHE 3aKOHA OTPaKCHHS
CBﬂeTa p R https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS Bubmuoreka [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA. Bu6muorexa IJOK
65 Hcronp30BaHne ITOJHOTO BHYTPESHHETO
YTP https://m.edsoo.ru/ff0b3c5c
OTpPaKCHHSI B ONTHYECKUX CBETOBOAAX
JlaGopaTtopnast padota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Jy4a OT yIJia maJieHus Ha rpaHuile "BO3yX-
crexio""
Ypok-koHpepenuus "McnonszoBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONTHKOBOJOKOHHAS CBSI3b"
bubanoreka [JOK
68 JInnzel. OnTnyeckast Cuja JIMH3EI 1

https://m.edsoo.ru/ff0b3f2¢




bubnunoreka LIOK

69 [TocTpoenue n3o0pakxeHU# B JTMH3AX https://m.edsoo.ru/f0b4dda
70 giigﬁiﬁgiﬁ:ﬁggj{a giﬁiﬁiﬁ% CHJIBI bubmmorexa [TOK
. " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3bI
71 Ypok-koHpepenus "OnTudaeckue TNH30BbIC bubnmoreka [JOK
puoopsI" https://m.edsoo.ru/ff0c0a7e
72 I'1a3 kak onTuyeckas cucteMa. 3peHue bubmorexa [IOK
) https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jedexts! 3penus. Kak
COXpaHMTh 3peHue"
o | pemoeme Seoro e s ey, O Bumorera LOK
) ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaboparopHas pabota "OnBITH 11O
75 pa3lIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubmuorexa [JOK
BOCTIPHSITHIO L[BETA MPEIMETOB TPU HX https://m.edsoo.ru/ff0cOe2a
HaOJIOZICHUH Yepe3 IBETOBBIC (PHIIBTPHI"
76 VYpok-npakTukym "BoiHOBBIE CBOWCTBA CBETA!
ucriepcust, nHTepdeperuns u nudpakuus”
77 OmnbiTel Pe3epdopa u muraneTapHast MOJEb bubnuotexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Ncnyckanue v mOrJonieHrue CBETa aTOMOM. bu6mmoreka [JOK
KBanTtsl. JIuHeiiuaThie CIeKTphI https://m.edsoo.ru/ff0c144c
R0 Ypok-npaktukym "HalitoieHre CrieKTpoB bubnmnoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUILI Bubmzorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro siapa. Hykinonnast Moaens bubmorexa [IOK

https://m.edsoo.ru/ff0c18ac




bubnunoreka LIOK

83 PaanoaktuBHbIE TpeBpaiienus. M30Tomnbl
A peBpatl https://m.edsoo.ru/ff0clal4
Pemenne 3agad nmo reMme: "PagroakTUBHEBIE but6mmoreka [JOK
84 "
MIPEeBPAICHHUS https://m.edsoo.ru/ff0c1b4a
85 [Tepuoxa nmonypacmnana
Ypok-koHpepennus "PagnoakTuBHBIC bubnuorexa [JOK
86 "
U3ITyYeHUS B IPUPOJIE, METUITUHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHblie peakiu. 3aKOHbI COXPAaHEHUS bubnuorexa [JOK
87
3apsiTOBOTO U MAaCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b MacChl U bubnmoreka [JOK
SHEPTUH https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3agau no teme "Snepueie peakuun'
90 Peakuuu cunresa u nenenus saep. Mctounuku bubnunoreka LIOK
sHeprun CoJiHIIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SAnepHas sHepreTHKa.
91 JlelicTBUA paluOAKTUBHBIX U3JIYYEHUN Ha
JKUBbIE OPraHU3MbI"
[ToarotoBka Kk KOHTPOJILHOU PabOTE MO TeMe
9 "NEeKTPOMarHuTHOE MOJIE. bubnuotexa [JOK
DJeKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJICHUA"
KonTtponsHas pabota o teme
93 "DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHeIe BoJHbBI. KBaHTOBBIE
SBJICHUA"
94 [ToBTopenue, 0600menue. JlabopaTopHsie Bubmuoreka [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600mIeHNE. Permenue
95 acquII)JHX I/I, Ka‘{eCI'IFIBeHHBIX 3a/1a4 1o TemMe bubmmorexa TIOK
%.) " A https://m.edsoo.ru/ff0c2572
TertoBble MPOIECCH
96 [ToBTOpenue, o600mIeHNE. Permenue bu6mmoreka [JOK




pacCUYEeTHBIX U KaUY€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TeroBwIX aBurarencii'”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o600IeHNE. Permenue

97 pAacYETHBIX U KAYECTBEHHBIX 3a4a4 110 TEME 1 Eubmorexa OK

" " https://m.edsoo.ru/ff0c2b30

KII] snexTpoycTaHOBOK

08 [ToBTopenue, 0600menue. JlabopaTopHsie 1 1 Bubmuoreka [JOK

pabotsl o Kypcy "CBeToBbIe sIBIECHUS" https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 bubnunorexa LIOK

1o TeMe "3aKOHbI COXpaHEHUS B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu 1 but6mmoreka [JOK

o TeMe "Koiebanus u BOaHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1 bu6mmoreka [JOK

o TeMe "CBeToBbIE IBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, 0600meHue. Pabora ¢ Tekctamu 1

no Teme "KBaHToBas u sinepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOANMYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

» ®usuka, 7 knacc/ Ieppimkua A.B., O01mecTBo ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«M3narensCcTBO «OK3aMEH»

» ®usuka, § knace/ [epeimkun A.B., OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmmecTBo «M3natensctBo «IIpocBerienne

» ®usuka, 9 knacc/ [epsimkua A.B., I'yrauk E.M., O0miectBo ¢ orpaHn4eHHON

0TBETCTBEHHOCTBIO «/IPODA»; AkumoHepHoe obmecTBo «M3natenscTBo «lIpocBerienne

METOANYECKHUE MATEPHUAJIBI JJI51 YYUTEJISL

7 KJIACC

1.Paboyas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchl
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma mo ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM yUYECOHUKOM:

4. epoimkun A.B. ®usnka. 7 kinacc. Y4eOHUK U1t 0011e00pa30oBaTeIbHBIX YUPEKICHHH .
M.:Ipoda. 2011

5. Jlykamuk B.H. COopHuK Bompocos u 3agay no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010.
—192c.

8 KIIACC

1. Pabouas nporpamma. ®duzuka. 7 — 9xnaccel: yueOHO-METOAMUYECKOTO OCOOuUs
/coct. TuxonoBaE.H. — 2-e u3a.,crepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma mo ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B



COOTBETCTBUH C BEIOPAHHBIM yUYECOHUKOM:

4. INeppimkuH A.B. @usnka. 7 kimace. YueOHUK 11 00111e00pa30BaTeNbHBIX YUPEKICHHUHN .
M.:Ipoda. 2011

5. Jlykamuk B.H. COopHuK BompocoB u 3agay no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENILHBIE U KOHTPOJIbHBIE Pa0OTHL. —5-€
n3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTel. KOHTpOIbHBIE 3a1aHHS. —
Caparos:JIunei, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble Matepuaisl. Pusuka. 7 kinacc/Coct. H.M. 3opun. — 2-¢

u3 ., mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-meroanueckoe mocobue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

10.A.B. Ileppikun @uzuka-8xi 2017 M. [Ipoda

11.H.B. ®unonoBudy Meroauueckoe nmocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJIbHbIE paboThI-§ kitacc 2017 M.
Apoda

13.B.B. [llaxmarosa ,0.P. llledep Auarnoctuyeckue padotsl -8 kimacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. [To3oiickuit Coopauk Bonpocos u 3amad 2015 M. JIpoda
9 KJIACC

1. Pabouas nporpamma. ®uznka. 7 — 9xnaccel: yueOHO-METOAMUYECKOTO OCOOus

/coct. TuxonoBaE.H. — 2-e u3a.,crepeotnmn. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchl
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBETCTBUH C BEIOPAHHBIM yUYECOHUKOM:



4. epoimkun A.B. ®usnka. 7 knacc. Y4eOHUK it 0011e00pa30oBaTeIbHBIX YUPEKICHHH .
M.:lpoda. 2011

5. Jlykamuk B.H. COopHuK BompocoB u 3agay no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENILHBIE U KOHTPOJIbHBIE PA0OTHL. —5-€
n3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTel. KOHTpOIbHBIE 3a1aHHS. —
Caparos:JIunei, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble Matepuaisl. Pusuka. 7 kinacc/Coct. H.M. 3opun. — 2-¢

u3 ., mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-meroanueckoe mocobue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:
KonTponbHble 1 camocToATeNnbHbIE padoThI o (usuke. 9 kiacc: k yueoHuky A.B.
[eporukuna, E.M. I'ythuk «®@usuka 9 kinace» / O.U. I'pomuesa. — M.: U3narenscTBo
«DK3amen», 2014,

Tectsl o ¢uzuke. 9 knace: k yueonuky A.B. Ileppimkuna, E.M. I'yrauk «®@usnka

9 xkmace» / O.M. I'pomuesa. — M.: M3narensctBo «Ok3amen», 2010.

®usuka. 9 knacc. TemaTnueckue TeCTOBbIE 3a1aHus U1t moarotToBku k ['MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupomkuna. — fpocnasnb: OOO «Axkagemus pazBuTus», 2014.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC

1. bubnmoreka — Bc€ mo nmpeamery «dPusukay. — Pexxum moctyna: http:// www.proshkolu.ru
2. BugeoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunast komekius nudpoBbIX 00pazoBaTeIbHBIX pecypcoB. — Pexum goctyna:
http://school- collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaM (DU3MKH IO TeMaMm; TECTHI 110 TeMaM; HarJIsTHbIe



nocoOust K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. [MudpoBsie oOpazoBarenbHbIC pecypchl. — Peskum noctyna: http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pu3uke. — Pexxum nocrymna: http://www.fizika.ru

8 KIIACC

1. bubnmoreka — Bc€ mo nmpeamery «dPusukay. — Pexxum poctyna: http:// www.proshkolu.ru

2. BugeoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Eaunas xomieknus nudpoBbIX 00pa3oBaTeNbHBIX PecypcoB. — Pexxum nocrtyna:
http://school- collection.edu.ru

4. VlHTepecHbIe MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TeCTHI I10 TeMaM; HarJIsAHbIC
nocoOust kK ypokaM. — Pesxxum nocryna: http://class-fizika.narod.ru

5. [MudpoBsie oOpa3oBarenbHbIC pecypchl. — Pesxkum noctyma: http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pu3uke. — Pexxum nocrymna: http://www.fizika.ru

9 KJIACC

1. BugeoomnsiTel Ha ypokax. — Pexxum nocrtyna: http://fizika-class.narod.ru

2. Enunas kosuieKius udpoBeIx 00pa3oBaTeIbHBIX pecypcoB. — PexuM pocryma:
http://school- collection.edu.ru

3. HTepecHbIie MaTepualbl K ypokaMm (PU3UKH 10 TeMaM; TeCThI [0 TeMaM; HarJIsTHbIC
nocoOust K ypokaM. — Pesxxum nocryna: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIe pecypcebl. — Pexum goctyna: http://www.openclass.ru
5. DnexktpoHHbIe yueOHUKH 10 pu3uke. — Pexxum nocrymna: http://www.fizika.ru
6.lucranmmonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpseIThIii K1ace. CeTeBoe
oOpa3zoBatenbHOe coobmiecTBo. http://www.openclass.ru/node/109715

7. Enunas komnekuus nudpoBBIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepasbHBIN IEHTP UH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/



9. Uutepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsa6ps» maTepuainsl o ¢usuke. http://archive.1september.ru/fiz
11. Aanmanmu pusmdeckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: obdygaromiasi mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru






