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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsSI COCTaBJI€HA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHOI
oOpa3zoBaTenbHOM mporpaMmbl, mpeacTaBieHHbIXx B PI'OC OO0, a Takxke ¢ yd€Ttom
benepanibHON pabodeil mporpaMMbl BocnuTaHus u KoHmenmww mnpenomaBaHusi y4eOHOTO
npeamera «Pu3nkay.

Conepxxanue  mporpamMMmbl 1o (U3MKE  HampaBieHO Ha  (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHONH TPAaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3aIUI0 M3ydeHUs (U3MKH Ha
JesITeIbHOCTHON OCHOBe. B mporpamme mo (u3uke y4MTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k mIaHUPyEeMbIM JUYHOCTHBIM U
METanpeMETHbIM  pe3ysibTaTaM  OOydYeHMs, a TaKkKe MEXIpPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX yUe€OHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpeesieHne yueOHOro Marepuania no rogam
oOydeHust (MO KjaccaM), MpeajaraeT MPUMEPHYIO IOCIEA0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS MPEAMETHOIO COJIEPKAHUSA M YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIMXCA.

[Iporpamma mo Qusuke pa3paboTaHa C IEJIbIO OKa3aHWS METOAMYECKOW IMOMOIIH
YUHTEIIO B CO3/IaHUH padoueld MporpaMMsl 10 y4eOHOMY MIPEAMETY.

®uznuka SBISETCS CHUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX  y4EOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHHI,
M3y4aeMbIX XUMHUEH, OUOIOTHEl, acTpOHOMUEH U (u3nUecKoil reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, MPEJOCTABISIET Hauboyiee SCHbIE 00pa3Lpbl
MPUMEHEHUsT HAy4YHOTO METOJla TO3HAHMS, TO €CTh CIoco0a MOJYyYEeHHs] JOCTOBEPHBIX
3HAHHUI O MUpE.

Onna u3 raaBHBIX 3a1a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero oopa3oBaHUs
COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe y
o0yyarommxcs.

N3yuenune ¢usukn Ha 0a30BOM YpOBHE MPEIINOJIAraeT OBJIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMHM, XapaKTEPUIYIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSACHSTH SIBJICHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

MHTEPHPETUPOBATh JAaHHBIE U HCIOJb30BAaTh HAYYHbIE JOKA3aTEIbCTBA ISl MOJYyYEHHUS
BBIBOJIOB.

[enu n3ydenust pu3MKU Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OIPEICIICHBI B
Konnenmmu mnpenomaBanusi ydeOHOro mpenmera «@Pusnkay B 00pa3oBaTEIbHBIX
opranuzanusix Poccuiickoii @enepainu, peaanu3yolux OCHOBHbIE 00IIe00pa3oBaTeIbHbIE
MporpaMMbl,  yTBEpPKAEHHOW pemeHueM Kommterun  MuUHMCTEpCTBA  MPOCBEUICHUS
Poccuiickoit @enepanuu (mpotokost ot 3 nexadps 2019 r. Ne ITK-4BH).

Heau nzyuyenuss Gpu3uKu:

MpuoOpeTEeHNE MHTEpEeca U CTPEMIICHHUSI OOYYAIOMIMXCS K HAYYHOMY HM3YyUYEHUIO TPUPOJIHI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;



pa3BUTHE TPEJICTaBICHMA O HAYYHOM METOJA€ TMO3HaHUA U  (opmHupoBaHHE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJIICHUSIM;
(dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHMSI KakK pe3yjbTaTa M3yYEHUsS OCHOB CTPOCHHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;
(dbopMHUpOBaHKE TIPEACTABICHUA O POJM (GU3UKU IS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTU;
pa3BUTHE TIPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymiedl mpodeccuoHanIbHON
NEeSTENBbHOCTH, CBSI3AHHOW € (DU3HMKOM, MOJArOTOBKA K JalIbHEWIlIeMy OOYYEHHUI0O B 3TOM
HaIpaBJICHUH.

JlocTmkeHHe 3THX LeNiel MporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOIIETro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:
npuOOpeTeHre 3HAHUN O JUCKPETHOM CTPOCHUU BEUIECTBA, O MEXAHWYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
MpUOOpPETEHNUE YMEHUW OINMMCHIBATh U OOBSICHATH (PU3MUCCKHE SBIICHUS C WCIOJIb30BAHUEM
ITOJTyYEHHBIX 3HAHUU;
OCBOGHHE METOJIOB PpEHICHUS TMPOCTEHIINX pacdETHBIX 3aJad C HCHOJIb30BAaHUEM
(bU3HYECKUX MOJIEIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHHI HaOJI0aTh MPUPOJIHBIC SBJICHUS U BBINOJHATH OMbBITHI, JJAOOPATOPHbBIE
paboThl M OSKCHEPUMEHTANbHBIE WCCIECIOBAaHUS C HCIOJIB30BAHUEM H3MEPUTEIHHBIX
pUOOPOB;
OCBOCHHME TMPUEMOB paboThl ¢ uHopMalueldn (U3NIECKOTO COoJepKaHUs, BKIIOYAs
MH(OPMAIUIO O COBPEMEHHBIX JTIOCTHKCHUSIX (DM3UKHU, aHAIN3 U KPUTHUECKOE OlICHWBAHUE
uHdopmanuu;
3HAKOMCTBO €O cdepamu NMpodheCCUOHAIBHOU NESITEIBHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JTOCTHKEHUAX (PU3MIECKON HAYKH.

Ha usyuenue ¢pusuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHMUs
otBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeni0), B 8 kinacce — 68 yacos (2
yaca B Hegemwo), B 9 kmacce — 102 waca (3 wyaca B  HeeNl0).

[Ipennaraemplii B mporpamMme mo (pusuke mnepedeHb J1abopaTopHBIX padOT U OIBITOB
HOCUT PEKOMEHJIATENbHbIN XapaKTep, yUYUTehb JeNIaeT BHIOOp MPOBEACHHS J1A00PATOPHBIX
paboT U ONBITOB C Y4YETOM HWHIWBUIYAIBHBIX OCOOEHHOCTEW OOYYarOMIMXCS, CIHCKa
OKCIIEPUMEHTAJIBHBIX 3aJaHUM, TpPeIIaraeéMblXx B pPaMKaX OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 1o (PU3uKe.



COJAEPXXAHME OBYUYEHUA

7 KIIACC.
Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IEr0 MUpaA.

®u3uka — Hayka o npupoze. Ssinenns npupoapl. Duzndeckue ABICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duznueckre BeNIUUYMHBI. M3Mepenue ¢usznueckux BelUyuH. Duznyeckue MNpuOOpHI.
[TorpemHocTh U3MEpEeHUl. MexXayHapOaHAs CUCTEMA EAUHULL.

Kak ¢usuka u 1pyrue ecTeCTBEeHHbIE HAYKU U3Y4aroT Mpupoy. EcTecTBeHHO-HAYyYHBIN
METOJ NMO3HaHWA: HAOJIOJAEHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHUE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpPKE THUIOTe3, OOBsicHEeHHEe Habmogaemoro siBieHus. OnucaHue
(br3MYeCcKuX SIBJICHUI C OMOIIBIO MOJICIIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIIIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
duznueckre MNpuOOpbl W Mpoleaypa MNPSIMbIX H3MEPEHUN AaHAJIOrOBbIM U IU(POBBIM
puOOPOM.

Jlabopamopnsie pabomul u onvimol.

Omnpenenenre NEHbI AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.

Onpenenenue pa3MepoB MaJbIX TEIl.

N3mepenne Temneparypsl Ipy MOMOIIHN KUIKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPHI.
IIpoBenenne uccnenoBanus Mo MPOBEPKE TMITOTE3BI: JATBHOCTD MOJIETA IAPUKA, ITYIEHHOTO
TOPU30HTAJIBLHO, TEM 0OJIbLIE, YeM 0OJIbIIE BBICOTA MTyCKa.

Paszpnes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUH BELIECTBA.

Crpoenue BemiecTBa: aTroMbl MU MOJIEKYJIbI, WX pa3Mmepbl. OMNbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmxeHne dactul BemecTBa. CBsI3b CKOPOCTH JBMIKEHUSA YACTHUI] C TEMIIEPATYpOM.
BpoynoBckoe nBuxenue, nuddysus. BzaumoaelcTBue yacTHll BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEIECTBA: CTPOEHUE Ta30B, JKUIKOCTEH UM  TBEPABIX
(kpucTaymunyeckux) Tei. B3auMocBs3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M HX aTOMHO-MOJIEKYJSIpHBIM CTpoeHHeM. (OCOOEHHOCTH arperatHbIX
COCTOSIHUH BOJIBI.

Jemoncmpauuu.

Habmoienne OpoyHOBCKOTO IBUKEHUSI.
Habmonenue nuddysun.
HaGntonenue siBneHui, OOBACHAIONIMXCS TPUTSKEHUEM WM OTTAJIKMBAHUEM YacTHI]
BEILIECTBA.
Jlabopamopnwie pabomul u onvimol.
Orenka muaMeTpa aToMa METOZIOM PSJIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbIThl IO HAOTIOJIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.



OnBITHI IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe IBHXEHUE. PaBHOMEpHOE M HeEpaBHOMEpHOE nBHkeHue. CKOpOCTb.
CpenHsst CKOpOCTh TP HEPABHOMEPHOM JABUKEHUH. PacyéT myTH U BpEMEHH IBUKEHUS.

SBnenue wHepiMuU. 3aKOH MHEPLIMHU. B3auMojelcTBue Tel Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JBHWKEHMS Teld. Macca kak Mepa MHEepTHOCTH Tena. [InoTHocTh BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cua kak XapakTepucTHKa B3auMozeiucTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3MmepeHne cuibl ¢ TOMONIBIO JUHAMOMETpA. fIBJIEHUE TATOTEHUS M cuiia TsokectH. Cuna
TSOKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocth. CrokeHHe CuUIl, HAMPABICHHBIX IO
onHOM mnpsamoiu. PaBHopeicTByromias cwi. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHHE
nokosi. TpeHre B NpUpOE U TEXHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABUKEHUS Tea.

N3Mmepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
HaOntonenue siBeHust HTHEPIIUU.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEI.

CiioxeHne CHI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKCHHS (IIapuKa B KUIAKOCTH, MOJIETU
ANEKTPUUECKOTO aBTOMOOWIIS U TaK Jajiee).

Onpenenenre CpeaHEM CKOPOCTH CKOJIbKEHUA Opycka WM IIapuka MO HaKJIOHHOM
TJTIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTskeHus (nedopmaruu) MOpPyKUHBI OT
MIPUJIOKEHHOU CUJIBI.

OnbITEI, NEMOHCTPHUPYIOIIME 3aBUCUMOCTb CHWJIbI TPEHHUSI CKOJBXKEHHUS OT Beca Tela Hu
XapakTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Paszneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH M ra3oB.

HNaBnenue. CrocoObl yMEHBIICHHS U YBEJIWYeHHUs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTh JIaBJICHHS Ta3a OT 00bEMma, Temmeparypbl. [lepemaua naBieHus: TBEPIABIMU
TEJIAMU, KUJKOCTAMU U razamu. 3akoH [lackans. [THeBMaTHueckne MalvHbl. 3aBUCUMOCTh
JABJICHUS KUJKOCTH OT TIIyOMHBI. ['uapocratuyeckuiit napagokc. CooOarmumuecs: CoCy/bl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe maBieHue. [[pUuuuHbl CyIIIECTBOBAHUS BO3AYITHOM
ob6onouku 3emnu. OneiT Toppuuerum. M3mepenue atMochepHOTo JTaBieHHs. 3aBUCUMOCTD
aTMOc(EepHOro JaBJICHUS OT BBICOTHI Haja ypoBHEeM Mops. [Ipubopbl mis u3MepeHus
aTMOC(epHOro TaBJICHUS.

JlelicTBHEe KUIOKOCTM M Tra3a Ha IOrPYyKEHHOE B HHUX TeJO. BelTamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxormiaBanue.

Jemoncmpayuu.



3aBUCHUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUst ) KUIKOCTBIO U Ta30M.

CooOmarommuecs cocy/ibl.

['mnpaBnuueckui npecc.

[IposiBnenue nercTBus aTMOC(EepHOTO TaBICHHUS.

3aBUCUMOCTD BBITAJIKUBAIOMIEH CHIIBI OT O0BEMaA MOTPYKEHHOW YaCTU Teida M IUIOTHOCTH
AKUJTKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBre miaBaHUs TEJ: IUIABAHWE WM MOTPYKEHUE TEN B 3aBUCHUMOCTH OT COOTHOILIECHUS
TIOTHOCTEU TENA U AKUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOrpyKEHHON B KUAKOCTh YACTH
Tena.

Ornpenenenne BBITATKMBAIOIIEN CUIIbL, JEUCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B )KUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, JEUCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
MacChbl Tea.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIECH CUJIbI, ICHCTBYIOIIEH HA TEIO B
KUIKOCTH, OT 00BEMA MOTPYKEHHON B HKUAKOCTh YACTH T€JIa U OT TUIOTHOCTH >KUJIKOCTH.
KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAaHHE JIOAKW U ONpEAcieHHEe €€
IPYy30II0ABEMHOCTH.

Pa3znesn 5. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MeXxaHWU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecus
peiuara. [lpumeHeHune npaBuia paBHOBECHS pblyara K 0JIOKY. «30710TO€ IPABUIIO» MEXAHUKHU.
KITJI mpocTbix Mmexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. Knnerndeckas W mnoteHuuainbHas sHeprud. [IpeBparieHne
OJIHOTO BHJIa MEXaHUYECKOM 3HEPIUU B IPYroi. 3aKOH COXPAHEHHUsI SHEPTHH B MEXAHHKE.

Hemoncmpauuu.

[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenre pabOTHI CUJIBI TPEHUS PU PABHOMEPHOM JIBIXKEHHUH TeJla 10 TOPU30HTAIBHOM
ITOBEPXHOCTH.

HccnenoBanue yciioBril paBHOBECHS pblyara.

N3mepenne KII/] HaKJIOHHOM MITIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KJIACC
Pa3gea 6. TensioBbIe ABJI€HHUS.
OCHOBHBIC TOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOpUH CTPOCHHSI BEIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Monenn  TBEPAOrO, IKUAKOTO M ra3oo0pa3HOTO  COCTOSHUU  BEUIECTBA.
Kpucrannmueckue u amopgusie Tena. OO0bsiCHEHHE CBONCTB Ira30B, KUIKOCTEH M TBEPIBIX
TE€JI HA OCHOBE IIOJIOXKCHUH MOJIEKYJIPHO--KUHETHYeCKONM Teopun. (CmadyuBaHue U
KalWJUISIPHBIC SIBJICHUA. TeIoBoe pacIIMpEeHne U CxKaTHeE.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBM)KCHHS YACTHIIL.
Buytpennsas sueprus. CnocoObl HM3MEHEHHMs] BHYTPEHHEW SHEpruu: TeIulonepenadya u
coBepuieHHne paboThl. Bupsl Temionepeaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonnuecTBo TemnoTel. YenabHas TEIUIOEMKOCTh BEIECTBA. Te€MI000MEH M TEIUIOBOE
paBHOBecHe.  YpaBHEHHE  TemyoBoro  OanaHca. [lmaBneHume W OTBepiAeBaHUE
KPUCTAINTMYECKUX BEIIECTB. YJelbHas TemioTa IaBieHusd. [lapooOpa3oBanue u
koHaeHcauusa. Mcnapenue. Kunenue. YaenbHas Tersiora mapooOpa3oBaHHs. 3aBUCUMOCTD
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BiaxxHoCTh BO31YyXA.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner pabdotsl TemnoBeix asurateneil KIIJ[ temnmoBoro asuratens. TermmoBbie
JBUTATEM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMS U IIPEBPALIEHUS SHEPTUHN B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

HaOntonenune OpoyHOBCKOTO ABUKEHUSI.
Habmtonenune nuddysumn.
Habtoienue siBieHnii cMauMBaHMsI U KaWJUIAPHBIX SIBJICHUM.
HabitoieHue TernnoBoro pacimpenust Ted.
M3MmeHeHne naBiieHus ra3a pyu U3MEHEHUH 00bEMa U HArpeBaHUM WM OXJIAXKICHUH.
IIpaBuna u3MepeHus TEMIIEPATYPHI.
Buae! Tenmonepenayn.
OxJaxk/iIeHue py COBEPLICHUH PaOOTHI.
Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne xuneuus.
HaGnrogenue noctosiHCTBA TeMITEpaTyphl PH MJIABJIECHUU.
Mojenu TeIIOBBIX JBUTaTeIICH.
Jlabopamopnwie pabomuel u onvimol.
OnpIThl IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEI N0 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIA caxapa.
OmnbIThI 10 HAOTIOACHUIO TETIJIOBOIO PACIIUPEHUS Fa30B, KUIKOCTEH U TBEPABIX TEIL.
Omnpenenenve AaBieHUs BO3yxa B OajUIOHE IITPULIA.
OmnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JAaBJICHUS BO3yXa OT €ro o0b&Ma U HarpeBaHUs
WJIM OXJIAXKJCHUS.
[IpoBepka TUMOTE3bl JUHEWHOW 3aBUCUMOCTHM  JUIMHBI  CTOJOMKAa  JKUJAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.
Habmonienue n3MeHeHus: BHyTpEHHEHN SHEPTUU Tejla B pe3yJsibTaTe TeIuionepeaadn u padboTsl
BHEIIHUX CHII.



HccnenoBanue siBieHUs TEMIOOOMEHA MPU CMEIIUBAHUN XOJIOJHON U TOPSTUEi BOJIBI.
Onpenenenre KOJWYECTBA TEIIOTHI, MOJYYCHHOTO BOJOW NMPHU TEIJIOOOMEHE C HArpeThiM
METAJTUNYECKUM LIUIUHAPOM.

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Hccenenosanue npouecca UCIapeHus.

OnpeneneHrne OTHOCUTEIBHOMN BIAXKHOCTH BO3IyXa.

Ornpenenenue yAenbHON TEMIOTHI IIJIaBJICHUS JIb/IA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Tei. J[Ba poJa 3JIeKTPpUUYECKHUX 3apsioB. B3anMmoneicTBrue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTh CHJIBI B3aUMOJICUCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsiIOB U PACCTOSIHUSI MEKTy T€JIaMu ).

Onektpuueckoe  noje.  Hanpsoxk€HHOCTh — anekTpuyeckoro  nois.  [IpuHiun
CYTIEPIIO3UIINU JIEKTPUUECKUX TOoJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsnoB. DJIEMEHTAPHBIN dIeKTpudeckui 3apsa. CtpoeHue
atoma. [I[pOBOIHUKH U TUDIIEKTPUKU. 3aKOH COXPAHEHUS dJIEKTPUUECKOTO 3apsiaa.

DIJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOrO TOKa. MCTOYHMKM
MOCTOSIHHOTO TOKa. JIEHMCTBUS JIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHue. COnpOTHBIICHUE
IIPOBOAHUKA. YJIEIBHOE COIPOTUBJIEHME BellecTBa. 3akoH Oma I yyacTKa ILENu.
ITocnenoBaTenbHOE U apaIEIbHOE COCIUHEHNE IPOBOJHUKOB.

PaGoTa u MOIIHOCTH 3JEKTpUYECKOr0 Toka. 3akoH [[xoymns—Jlenma. DnexkTpudeckue
I[ETNU U TOTPEOUTENH IIEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anmMoAelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJE.
MarauTtHoe nosie 3eMJIM U €ro 3HauYeHue ISl )ku3HU Ha 3emiie. OnbiT Dpctena. MarHutHoe
[OJIe BJIEKTPUYECKOro ToOKa. IIpuMeHeHHe »HIEeKTPOMarHuToB B TeXHUKE. JlelicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUIATENIb ITOCTOSIHHOTO TOKA.
Hcnonb3oBaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbeitel  @apaznes. SBmeHune snexkTpomMarHuTHOM uHAYKIuU. [IpaBuno Jlenna.
Onextporenepatop. CrnocoObl MOMYYEHUS! ANEKTPUUYECKON HEPruu. DJIEKTPOCTAHLIMM Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa poJia SIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOMA.

DJeKTpoCcTaTU4EeCKast UHAYKIHS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsI0B.

[TpoBOAHUKY U JUATEKTPUKH.

MoaenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO MOJISI.

N cTouHMKM TOCTOSIHHOTO TOKA.

JIeHCTBHUS DNEKTPUIECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.



I"a3oBb1i pa3psia.
N3mepenue cuiibl Toka aMIepMETPOM.
N3Mepenune 37eKTpuuecKoro Haps>KeHUsT BOJIbTMETPOM.
PeocTat 1 MarazuH COpOTUBIICHUH.
BzanmopaencTBre MOCTOSTHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOXKHOCTH Pa3/IeNICHUsI MOJIOCOB MarHUTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.
JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSIHHOTO TOKA.
UccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHAYKIIUH.
Onbitel Dapajnes.
3aBUCUMOCTh HaIlPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHHS.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKaA.
Jlabopamopnwie pabomul u onvimol.
OnbITEI O HAOJIOACHUIO JIEKTPU3AIIUU TEJI UHAYKIIUEH U TIPU COIPUKOCHOBEHHH.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO OISl Ha MPOBOJHUKY U JUAJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.
N3mepeHue u perympoBaHue CUIbl TOKA.
N3Mepenune u peryaupoBaHue HAMPSIKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO 4YE€Pe3 PE3UCTOpP, OT COMPOTUBIICHUS
pE3UCTOpa U HAIPSIPKEHUST Ha PE3UCTOPE.
OMnBIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUYECKOTO0 COMPOTUBJICHUSI TIPOBOIHUKA OT
€ro JUTMHBI, TUIONIAU TONEPEYHOr0 CEUEHUs U MaTepHaa.
IIpoBepka mpaBuiia CIIOKEHUS HANPSKEHWH TPH IOCIEI0BATEILHOM COCAMHECHHH IBYX
PE3UCTOPOB.
[TpoBepka npaBuia AJig CHIbI TOKA MPH MapaieIbHOM COCTMHEHUN PE3UCTOPOB.
Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOp.
OrnpeneneHrne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UIYIIETO YEPE3 JJAMIIOUKY, OT HANPSHKEHUS HA HEH.
Onpenenenue KIIJ[ narpeBares.
HccnegoBanre MarHUTHOTO B3aUMOJICUCTBUS ITOCTOSSHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB TIPU UX OOBEIMHEHUH U Pa3JICJICHUH.
Uccnenosanne AeCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSI KATYIIKA C TOKOM H
MarHuTa OT CUJIbI TOKAa U HAllpaBJICHUS TOKA B KaTYIIIKE.
N3ydenune neiicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoncTtpyrpoBanue u uzydeHue padboThl JJIEKTPOABUTATENS.
N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.
OneITel MO  HCCIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHIYKLIHMHU: UCCIEAOBaHUE
W3MEHEHHM 3HaUYeHUs U HaIlpaBJIeHUsI HHAYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3znea 8. Mexannueckue siBJEHHUS.

Mexannueckoe aBmxkeHne. MarepuanbHas Touka. CucrteMa orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMOIIMHENMHOE IBHKeHUE. HepaBHOMepHOE
NpsAMOJIMHEWHOE ABMKeHUEe. CpelHssi 1 MTHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM
JBH)KCHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMONMHEHOe JBrkeHne. CBOOOJHOE TajJeHHE.
OmnbiTel ["anunes.

PaBHOMepHOE nBHKEHME TI0 OKPYXKHOCTH. [leprosa u yacrota oopamenus. Jluneiinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[TepBoiit 3akoH HeroTona. Bropoit 3akoH Hetotona. Tpetuii 3akon HeroTona. [IpuHumn
CYyHEPHO3ULINY CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIBXEHUS, CUJIa TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHHUS.
HBrxenue mianer Bokpyr Comnma. IlepBas kocmmueckas ckopocTs. HeBecomocTs u
[IEPErpy3KH.

PaBHOBecue MatepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne ummynbca. UMmynbe cuiibl. 3aKOH COXPAHEHUST UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu M padotel. [loTeHManbHas SHEPTUs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIU.
[loreHumnanbHass odHepruss cxarod npyxuHbsl. Kunernueckas odHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

HaGnronenne MexaHMuecKoro JIBHKEHHSI Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHueE IyTel M TPACKTOPUN JBHKEHHUS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO Pa3HBIX
TEJ OTCYETA.

N3mepeHne cKkOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HaGnronenue nBM>KEHUS Tela MO0 OKPYKHOCTH.

HaGnronenne MexaHMuecKuX SBJICHUM, MPOUCXOASIINX B cucteMe oTcuéra «Tenexka» mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHEeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHUS TeJa OT MaCChl TeJla U ACHCTBYIOLIEH HA HETO CHUJIBI.

HaGntonenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUH TEII.

N3meHeHue Beca Tea Npyu yCKOPEHHOM JBHKECHUU.

ITIepenaya ummyJsibca Ipy B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH TPU B3aUMOJICHUCTBUU TEJL.

CoxpaHeHue UMIyJIbca NPHU HEYNIPYTOM B3aUMOECHCTBUH.

CoxpaHeHne UMITyJIbca P a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.



HaGnronenue peakTHBHOTO JBUKEHUS.
CoxpaHeHne MEXaHUYECKON PHEPTUHU TIPU CBOOOHOM 1A ICHUMU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU NP ABUKEHUH TEJIA MOJ AEMCTBUEM NPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoncTpyrpoBanue TpakTa AJig pa3roHa W JalbHEUIIIEro paBHOMEPHOTO JBUKECHHS HIapUKa
WJTU TEJICKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJbKEHUS Opycka WM JBIKEHUS IIapuKa IIo
HAKJIOHHOM TIJIOCKOCTH.

Ornpenenenue yCKOpeHHs Teja Py PaBHOYCKOPEHHOM JIBUKEHUHU M0 HAKIIOHHOM IIJIOCKOCTH.
UccnenoBanne 3aBUCMMOCTH IMYyTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM JBUXKEHUU Oe€3
HAYAJIBHOM CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBIKEHUM 0€3 HayalbHOW CKOPOCTH
IyTH OTHOCATCS KAaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHME MPOMEKYTKA BPEMEHHU
OJINHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHS OT CUJIBI HOPMAJILHOTO JaBJICHUS.
Onpenenenne ko3 PUIEHTa TPEHUS CKOJIBKEHUS.

Ornpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenre padOThI CUJIBI TPEHUS PU PABHOMEPHOM JIBIXKEHHUH TeJla 10 TOPU30HTATBHOM
MTOBEPXHOCTH.

Onpenenenue pabOThl CWIBl YOPYrOCTH MNpU MOABEME Tpy3a € HUCIOJIb30BaHUEM
HETOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yuenne 3aKkoHa COXpaHEHHS SHEPTUH.

Paznen 9. Mexanuveckue KoJae0aHUS U BOJIHBI.

KonebarensHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: MEepUoI, 4acToTa,
aMIuiTyga. MaremMaTndeckuid W TOPYKUHHBIM MasTHUKHU. lIpeBpamenHue sHeprum npu
KOJIeOaTeIbHOM JIBUKEHUH.

3aryxatonue KojeOaHusi. BpiHyXneHHble KoneOanusi. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [IpoonbHbBIE 1 TTONIEpeuHble BOIHBI. J[JInHA BOITHBI
MU CKOpPOCTh €€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPAOM Telle, CEUCMUYECKUE
BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpaskeHue 3ByKka. MH(Dpa3Byk U yabTpa3ByK.

Jlemoncmpayuu.

Habnronenue konebanuii Tea moja 1eMCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.
Hab6ntonenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomel u onvimol.

Omnpenenenre 4acTOTHI U MEpHO/Ia KOJIOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
Omnpenenenre 4acTOTHI U MEPUOIa KOJICOaHUHN NPYKUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUH MOJABEINIEHHOTO K HUTH TPy3a OT JTHHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH NIEPHO/IA KOJIEOAHUM MPYKMHHOTO MAasITHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH Mepuoa KoieOaHUi rpy3a, MOJBEIICHHOTO K HUTH, OT MAacCChl
rpy3a.
OnBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh MEepHoaIa KOJICOaHUN MPYKMHHOTO MasTHUKA OT
Macchl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenne yckopeHusi CBOOOTHOTO TaJeHUSI.
Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJe. DIEKTPOMarHuTHbIE BOJIHBI. CBOWMCTBA 3JEKTPOMATHUTHBIX
BonH. [llkanma »1MeKTpOMAarHUTHBIX BOJIH. M CMONb30BaHHE SJIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBSI3U.
DJeKTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. BOTHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOWICTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
N3yyenue CBONCTB AJIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIILHOTO Tele(oHa.
Paszpnes 11. CBeroBbIe ABJICHUS.
JlyueBast Mmozenb cBera. Mcrounuku cBera. [IpsMonnHEHOE pacnpOCTpaHEHHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cera. 3akoH mpejomiieHUs cBeTa. [loHOE BHYTpEHHEE OTpakKeHUe
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBOJIAX.
JIunza. Xopn mywedt B smH3e. OnTuyeckas cuctema (oroammapara, MHUKPOCKONA H
Teneckona. ['ma3 kak ontuueckas cuctema. bin3opykocTs U JaIbHO30PKOCTb.
Paznoxenue Genoro ceera B crekTp. Omnbitel HetoToHa. CliokeHHE CHEKTPaTIbHBIX
uBeToB. Jlucnepcus ceera.
Hemoncmpauuu.
[IpsAMonrHEHOE pacpOCTPAaHEHHE CBETA.
OtpaxeHune cBeTa.
[Toy4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYEeCKUN CBETOBO/.
Xon nydei B coOuparolei JImH3e.
XO0JI ay4der B pacCEUBAIOLIEH JIMH3E.
[Tomyuenune n300pakxeHUii ¢ TOMOIIBIO JIUH3.
[Tpuntun aeiicTBus doToanmapara, MUKPOCKOTIA U TEJIECKOTIIA.
Mopens riasa.
Pa3noxenue 6e5oro cBera B CIEeKTp.
[Tomyyenue 6emoro cBeTa MpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIyda OT yria najeHusl.



N3yuenne xapakTepUCTUK N300paKEHUs MIPEAMETa B TUIOCKOM 3epKaJie.

Uccnenoanne 3aBUCUMOCTH yrja MpPEJIOMJICHUS CBETOBOTO Jiyya OT yIJla MaJeHUs Ha
I'PaHULIE «BO3YX—CTEKIIOM.

[Toyyenue n300pakeHui ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenre (OKYCHOTO PACCTOSIHAS U ONTHYECKOMN CHITBI COOMPAIOIICH JIMH3HI.

OMnBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHI IO BOCTIPUATHIO IIBETA PEIMETOB MIPU UX HAOIIOACHUH Yepe3 IBETOBbIC (PUIIBTPHI.

Pa3znena 12. KBanroBble IBJI€eHUS.

OmnewiTel Pezepdopna u miianerapuas mojens aroma. Monens aroma bopa. Ucnyckanue
Y NIOTJIOLIEHNE cBeTa aTOMOM. KBaHThI. JInHEWYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oera- m ramma-m3iaydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxnonnass mozenb atromHoro siapa. M3orombl. PagmoakTuBHble mpeBpainenus. [lepuon
noJiypacrajia aTOMHBIX SIIEp.

SAnepHbie peakiu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO M MACCOBOrO 4HUCEN. DHEpPrus
CBsI3U aTOMHBIX siaep. CBsizb Macchl M dHepruu. Peakuuu cuHTE3a W JACiCHUS SIAEP.
Hctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreTuka. JlelcTBUS pauOaKTUBHBIX U3TYYECHUN HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3BHPYIOUTUX U3ITYUCHUH.

Peructpanus usznydeHus NpupoAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

Hab6nrofeHue CrutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEeKOB: W3MEPEHHE OHHEPTUM YACTUIBI 10 TOPMO3HOMY TMyTH (110
¢doTorpadusim).

N3mepenue paanoakTUBHOTO (PoHa.

IHoBTOpHUTEIBbHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIUN  MOAYAh TpeAHA3HAYeH JUIsl CUCTEMATU3alMH |
0000IIIeHNsT TIPEAMETHOTO COJIEPKAHUSI U OMbITa JEATEILHOCTH, MPHOOPETEHHOTO TIPH
M3YYEHHUH BCEro Kypca (PU3UKH, a TakKe JIJIsl OATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY
AK3aMeHy Mo (pU3uKe JUisi 00yUYaroIUXCsl, BIOPABIINX 3TOT yU4E€OHBIN MpEaMET.

[Ipy wu3yyeHUH JAHHOTO MOAYJIA PEATUIYIOTCS M CUCTEMATU3UPYIOTCS BUJbI
NESTETPHOCTH, Ha OCHOBE KOTOPBIX OOECMEYMBACTCA JOCTHIKEHUE TMPEIMETHBIX U
MeTarpeaIMETHBIX TUTAaHUPYEMBIX pE3yIbTATOB oOydeHwus, dbopmupyercs
€CTEeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAyUYHBIX METOJIOB HCCIICIOBAHUS SIBICHUM
MIPUPOILI M TEXHHUKHU, OBJIAJICHUEC YMCHHUSIMH OOBACHATH (DU3UYECKUE SBIICHUS, TPUMCHSISA
MOJTyYeHHBIC 3HAHUS, pElIaTh 33/1a4M, B TOM YHCJIE KAY€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO NEATEIBHOCTHBIA XapaKTep JAHHOTO pasfesia peau3yercs 3a CUET
TOT0, YTO OOyHYAIOIIKECs BBIMOJHSIOT 3aaHuUsI, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHUN pacHoO3HABaTh M HAYYHO OOBSICHATH (hU3HUECKUE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;
UCIOJIb30BaTh HAyYHbIE METO/bl UCCIENOBaHUS (U3NYECKUX SIBICHUH, B TOM 4YHCIIE
IUTSI IPOBEPKHU TMIIOTE3 U MOJTYYEHUs TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAyYHBIE OCHOBBI HanOoJiee BaXXHBIX JOCTHUKECHHI COBPEMEHHBIX TEXHOJIOTHUH,
HaIlpyuMep, NPAKTUYECKOTO HCIOJb30BAaHUS PA3JIMYHBIX MCTOYHMKOB JHEPIrHM HA OCHOBE
3aKOHA MPEBPALIEHUSA U COXPAaHEHUS BCEX U3BECTHBIX BU0B JHEPIHH.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuenune ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPABJICHO Ha
TOCTIKCHNUE IMIHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.
B pesynprare u3ydyeHus (¢GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Yy
oOyuarorierocst 0yayT coOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:
1) naTpUOTHYECKOT0 BOCIIMTAHMS:
— IPOSIBJIICHHE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (hHU3MUECKOM
HayKH;
— IIEHHOCTHOE OTHOIIICHUE K IOCTHYKCHHUSAM POCCUHUCKUX YIEHBIX --(U3UKOB;
2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— T'OTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO3HAUUMBIXH STUUYECKHX
po0JIeM, CBSA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHUEM JOCTUKEHUN (HDU3UKU;
— OCO3HAHHUE BAKHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B AEATEIbHOCTH YUEHOTO;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S
— BOCHPUATHE ICTETUYECKUX KAYECTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHMS:
— OCO3HaHHWE ILIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;
— pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEIILCKON NEATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbsI M IMOIIUOHAIBHOTO 0JIATONIOTyYHSA:
— OCO3HaHHE IIEHHOCTH O0€30IacHOro o0pas3a XKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TIpaBWJI O€30MAaCHOTO TOBEICHUS Ha TPAaHCIOPTE, Ha JOpOorax, C
AIEKTPUUECKUM U TEIJIOBBIM 000PYA0BaHUEM B JIOMAIIIHUX YCIOBUSX;
— cpopMUPOBAaHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY W TaKOTO
e MpaBa y Apyroro 4eJI0BEKaA;
6) Tpy10BOI0 BOCTIMTAHMS:
— aKTHUBHOE Y4YacCTHE B PEIICHUHU NMPAKTUYECKUX 3a]ay (B paMKax ceMbU, 00pa3oBaTelbHON
OpraHu3allid, TOopojaa, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOM HaNpaBJICHHOCTH,
TPeOYIONIUX B TOM YHUCIIC U (PU3UICCKUX 3HAHUM,
— UHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO podeccuid, CBsI3aHHBIX C (DU3UKOT;
7) IKOJOrH4eCKOro BOCIIMTAHUSA:
— OpUCHTaIlUsl Ha MNpuUMEeHeHHWe (U3MYECKUX 3HAHWUW IS pEIIeHus 3a1ad B 00JacTH
OKpY’Kalolel Cpelibl, IJIAHUPOBAHUS MOCTYNKOB M OLIEHKA MX BO3MOKHBIX IOCIEIACTBUIMA
JUTL OKPYKAIOIIEN Cpelibl;
— OCO3HAHUE TJI00ATLHOTO XapaKTepa dKOJOTHIECKUX MPOOJIEM U IMyTeH UX PEIICHMUS;
8) ajanTanuu K U3MEHAIIUMCH YCJIOBUAM COIMAJIbHOI U NIPUPOJAHOM Cpeabl:
— TOTpeOHOCTh BO B3aUMOJICUCTBUM TPHU BBIIIOJHEHUU WCCIEAOBAaHUNA UM TPOEKTOB
(bu3MyeCcKo HaPaBIECHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JIPYTHUX;



— TOBBIIIEHHE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAeSITeTbHOCTD;

— MOTpeOHOCTh, B (DOPMHUPOBAHMHM HOBBIX 3HAHUM, B TOM 4YHUCIE (POPMYIUPOBATH HJACH,
MOHSITHS, TUIIOTE3bI O GUBNUYECKUX 0OBEKTAX U SIBICHUSAX;

— 0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

— IUTAaHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3UUECKUX 3HAHUH;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBIABISATH B3aUMOCBSI3M IPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUH;

— OIICHKa CBOUX JEHUCTBUH C YYETOM BIHMSHHUS Ha OKPYXKAIOUIYIO CpEedy, BO3MOMKHBIX
IJ1I00aJIbHBIX MOCIEACTBUM.

METANIPEJMETHBIE PE3YJIBTATBI

B pesymbrare ocBOCHHS TporpamMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromierocsi 0yayT chOpMUpOBaHbI MeTalpeIMeTHbIEe Pe3yJbTaThl,
BKJTFOYAIOIINE TTO3HABATEIHHBIC YHHBEPCAIBbHBIC YYCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIC yUeOHBIC IEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHbIC IEHCTBHUS.

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3zoBble 1ornyeckue AecTBUA:
BBISIBIIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB (SIBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KiIacCU(UKAIIMKM, OCHOBAHUS JUIsI O00OOIICHUS U
CpaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOpPEUUS B paccMaTpuBaeMbix (akTax, JaHHBIX U
HaOIIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISIBIIATh TIPUYUHHO--CJICJICTBEHHBIE CBSI3M TIPU  U3YYCHUM (DU3NYECKUX SIBICHUM U
MPOIECCOB, JleJlaTh BBIBOABI C UCIIOJIb30BAaHUEM JICNYKTUBHBIX W  HMHAYKTHUBHBIX
YMO3AKIIOUECHHM, BBIIBUTATh TUIIOTE3bI O B3AUMOCBA3SAX (DU3NUECKUX BEITUYHH;
CaMOCTOSATENIbHO BBIOMpPATh CHOCOO penieHus y4eOHOM (u3nyeckod 3agaud (CpaBHEHHE
HECKOJBKMX BapUAHTOB PEIIEHHSA, BbIOOp HaumboJee TMOAXOMAINEr0o C  y4ETOM
CaMOCTOSITEIIHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue 1eMCTBUS:
HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HMHCTPYMEHT MTO3HAHUS;
MPOBOJIUTH MO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAHY ONBIT, HECIOXKHBIM (HU3UUECKUI
HKCIIEPUMEHT, HEOOJIBITIOE UCCeJOBaHNE (PU3HUUECKOTO SIBJICHHUS;
OIICHWBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOPMAIUIO, TOJYYCHHYIO B XOJE
MCCIICIOBAHUS WIIH DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (pOPMYJIUPOBaTh 0OOOIIEHUS W BBIBOABI MO pe3yjbTaTaM IMPOBEAEHHOIO
HaOJIOICHUS, OTIBITA, UCCIICIOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BuTHe (U3MUECKUX TPOIECCOB, a TaKKe
BBIJIBUTaTh MPEANOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBHUAX U KOHTEKCTAX.

PabGora ¢ undpopmanmeii:



OPUMEHSATh pa3IUYHble METOAbl, HHCTPYMEHThl M 3alpochl MpH IOUCKE U O0TOOpe
uH(GOpPMaLIMU WIK JaHHBIX ¢ y4ETOM MPEAI0KEHHOM yueOHO! (Hpr3nuecKoi 3aaauu;
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIUIO PA3IUYHBIX BHIOB
1 GOpM TPECTABICHNUS;
CaMOCTOSITENIFHO ~ BBIOMpATh ONTHMAaJbHYI0 (OpMy TpeacTaBieHHS HUHGOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 33/Ja4d  HECIOKHBIMH CXEMaMH, JAHarpaMMaMH, HWHOU
rpaduKoi M MX KOMOMHAITASMH.

KoMMyHuKaTHBHBIE YHUBEpPcaIbHbIe yueOHbIe TeiiCTBHA:
B X0JI¢ 00CYXJIeHUsI yueOHOTo Marepuaa, pe3yabTaToB JIA0OpaTOPHBIX PabOT M MPOCKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMBI U BbICKa3bIBaTh UCH, HALIEJICHHBIC Ha
pelleHre 3a7]a4d U MoJIepKaHue 0J1arokenareaIbHOCTH OOICHHS,
COTIOCTABJIATH CBOM CYXKICHHS C CYXICHUSAMH APYTUX YYaCTHUKOB JUajora, 0OHapyUBaTh
pa3iryre U CXOJICTBO MO3HIINN;
BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;
myOJIMYHO TPEACTABIATh PE3yIbTaThl BHIMOJHEHHOTO (PU3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCIICIOBAHMS, TIPOCKTA);
NOHMMATh M HCIIOJIb30BATh IPEUMYIIECTBA KOMAaHAHON W MHAMBUIYaTbHOM pabOTHI MpHU
pEIIEHNN KOHKPETHON (pU3NYECKOM MPOOIeMBbl;
OPUHUMATH IIEIM COBMECTHOM JIEATENbHOCTH, OpPTaHU30BBIBATH JCHCTBHUS 1O €€
JOCTHKCHHIO: PpacCIpelessiTh POJId, OOCYXKIAaTh TMPOIECCHl M PE3yIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJHATh CBOK 4YacTh pabOThl, JOCTUrasi KayeCTBEHHOIO pe3ysbTara II0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JIEUCTBHUSA C APYTUMU YJIEHAMHU KOMAaH/Ibl;
OILICHMBATh KAa4€CTBO CBOETO BKJaJa B OOMIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
chOpMyIMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:
BBISIBJISITH MPOOJIEMBbl B KU3HEHHBIX M YYEOHBIX CUTyalMsIX, TPeOYIOIIMX AJis pelieHus
(bu3NYeCcKuX 3HAHUM;
OPUEHTHPOBATHCS B PA3IUYHBIX MOJIX0AX NIPUHATHUS PEIICHUN (MHIUBUIYAIBHOE, IPUHITHE
pelieHus B Tpynne, NpUHATHE PELICHUI rpyInon);
CaMOCTOSTENIbHO COCTAaBJSITh QJITOPUTM pelIeHUs (U3UYECKON 3ajauud WIM IUlaHa
UCCIIEIOBaHUsI C Y4E€TOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEJIaraeéMble BApUAHThI PELICHMI;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJJIEKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath rjiaH e€ N3MEHEeHHUS;
OOBSCHATh MPUYMHBI JTOCTHXKEHUS (HEIOCTHXKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, IaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;



BHOCUTh KOPPEKTUBBI B AESATENbHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (HU3MUECKOTO
WCCJIEIOBaHMsI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHUBIIUXCS CUTYalUH,
YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHE PE3YyJIbTaTa IEIH U YCIOBUSIM;

CTaBUTH Ce0sl HA MECTO JIPYroro 4eJIOBEKa B XOJI€ CHOpa WM JUCKYCCHUU Ha HAYYHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HABATH CBOE MPABO HA OLIMOKY MPHU pelIeHUU (PU3NYECKUX 3a7a4d WA B YTBEPKIACHUSIX
Ha Hay4YHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHIity oOyueHust B 7 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:
HCIIOJIB30BaTh MOHATHS: (QU3UYECKUE U XUMHUYECKUE SIBJICHUSI, HAOIIOJIEHUE, YKCIIEPUMEHT,
MOJIeb, TUTIOTE3a, EAUHULIBI (DU3NYECKUX BEJIUYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS
BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe ABMKEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEIHOE), TPACKTOPHs, PaBHOACUCTBYIOIIAs cuja, Aehopmarius
(ympyrasi, miacTu4eckas), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznmuuath siBiieHus (Aud@ys3us, TEIOBOE [BUKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JBIDKCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIHUs, B3aUMOJCHUCTBUE TEJ, pPaBHOBECHE
TBEPHABIX TEJI C 3aKPEIUVIEHHON OCBIO BpallCHUs, Nepeaaya AaBICHUS TBEPIBIMU TEIaMU,
KUAKOCTSIMH M Ta3aMu, artMochepHOoe JaBjcHUE, IUIaBaHWE TeJ, MpeBpaIieHUs
MEXaHMYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;
pacrio3HaBaTh NPOSBJICHUE W3YUYCHHBIX (DU3NUYECKUX SIBJICHUM B OKPYXKAIOIIEM MHUpPE, B TOM
yucie Gu3ndeckue SBJICHUS B MPUPOJIC: IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B
KABOM M HEXUBOW NPUPOAE, NECUCTBUE CHUIIBI TPEHUsS B IMPUPOAE U TEXHUKE, BIIMSHUE
aTMOc(EepHOro aBJCHUS HA )KMBOU OpPraHU3M, IJIaBaHUE PbIO, phIUaru B TeJie YeI0BeKa, Mpu
ATOM TIEPEBOJUTH MPAKTUUYECKYIO 3aJauyy B yueOHYIO, BBIJICIATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3zHaku) GUNIECKUX SIBJICHUM;
OMKCHIBATh W3YUYEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBJICHUS, HUCIOJB3Yys (Pu3nueckue
BENMYUHBI (Macca, 00bEM, TNIOTHOCTH BEUIECTBA, BPEMS, IyTh, CKOPOCTbh, CPETHSIS CKOPOCTh,
CUJa YIPYTrOCTH, CUJla TSKECTHU, BEC Teja, CWJia TpeHus, AaBieHue (TBEPIOTO Tea,
KUJKOCTH, Ta3a), BHITAJKUBAIOINIAs CUjla, MEXaHUYECKasi paboTa, MOIIHOCTb, IMJIEYO CHIIHI,
MOMEHT CHWJIbI, KOI(DPHUIIMEHT TMOJIE3HOTO JCHCTBUA MEXaHU3MOB, KHUHETHYECKas U
MOTEHITMATbHAS DHEPTHsl), TMPH OMUCAHWU MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT
HCIIOJB3YEeMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUHUIIBI (PU3NUYECKUX BEIUYWH, HAXOJUTh
(hopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYUHAMU, CTPOUTH
rpadyKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBJICHHUS W IPOIECCHI, MCIONB3Ys IpaBuia
CJIOKEeHUSI cuJ (BAOJb OAHOM mpsimMoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbluara (0JI0Ka), «30J0TO€ MPABWIO» MEXAHWKH, 3aKOH COXpaHEHUS



MEXaHUYECKOM YHEPTUH, TPH 3TOM J1aBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3aITUCHIBATH
€ro MaTeMaTU4YeCKOE BBIPAKEHHUE;

OOBACHATH (pU3MUECKUE SIBJIECHMSI, IPOLECCHl U CBOWCTBA TEJ, B TOM UYUCJIE U B KOHTEKCTE
CUTyallull NPaKTHUKO-OPUEHTHUPOBAHHOI'O XapakKTepa: BbBIABIATh NPUYMHHO--CIIEICTBEHHbBIC
CBA3U, CTPOUTHb OOBSICHEHHWE W3 |—2 JOrHYecKkux MIAaroB ¢ ONOpod Ha 1—2 M3y4YeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarh pacu€THbIE 3aa4u B 1—2 1elCTBUSA, UCIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLIHIE
(¢u3nueckre BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 33Jau 3alMChIBATh KPATKOE YCIOBUE,
HOJCTaBIATh (PU3NYECKHUE BEIWYMHBI B (OPMYJIbI M MPOBOJUTH PACUETHl, HAXOJIUTH
CIPABOYHBIE JaHHbIC, HEOOXOAMMBIE IJIsi PEIICHHs 3a]ad, OLEHUBATh PEATMCTUYHOCTD
MOJTyYeHHOU (PU3NUECKON BETUINHBL

pacrno3HaBaTh MNPOOJEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHA (PU3NYECKUX METO/OB, B
ONHMCAaHUU UCCIIEIOBAHMS BbIIEIATh IPOBEPSEMOE NMPEANONI0KEHUE (TUIIOTE3Y), pa3inyaTh U
MHTEPHPETUPOBATh MOJYUYECHHBIA pE3yJbTaT, HaXOAUTh OLIMOKA B XOJ€ OIbITa, JeJaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3MYECKUX SIBJICHUN WM (PU3NYECKHX CBOMCTB TEN:
(bopMyIIMpoBaTh MPOBEPSEMBIE MPEIIOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0/ OIbITa U (POPMYJINPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE W3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAcChl Tena, 00bEMa, CHIbI U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M UU(POBBIX MPUOOPOB, 3aNMUCHIBATh
MOKa3aHus NpUOOPOB C YUETOM 3aJJaHHON aOCONIOTHON OTPEIIHOCTH U3MEPEHMUI;
IPOBOAMTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYro ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTH IIyTH PAaBHOMEPHO JIBHXKYILErOCs Tela
OT BPEMEHHU JBUKEHUS TeNa, CUJIbl TPEHHS CKOJIbKEHUS OT Beca Tella, KauecTBa 00paboTKu
MOBEPXHOCTEH TeJl M HE3aBUCHMOCTH CHJIbI TPEHUS OT IUIONIaJAM CONPHUKOCHOBEHMS TeEl,
CHJIBI YIIPYTOCTH OT YAJIMHEHUS NPY>KUHbI, BBITAJIKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHON
YacTH TeJa U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TITyOUHBI,
Ha KOTOPYIO MOTPY>KEHO TEJ0, YCJIOBUN IJIaBaHUS TEJ, YCIOBHI paBHOBECHs pbluara U
0JIOKOB), y4acTBOBAaTh B IUIAHMPOBAHWU Y4EOHOIO HCCIEAOBaHMS, COOMpaTh YCTAHOBKY U
BBIMIOJIHATh M3MEPEHUs, CIeAysd MNpPeJIo)KEHHOMY IUIaHy, (UKCUpOBAaTh pPE3yJIbTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MUECKMX BEJIMYMH B BUAE NPEIJIOKEHHBIX TaOmuI U
rpaduKoB, JenaTh BbIBOJBI [0 PE3yJIbTaTaM HCCIIEIOBAHNUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH (TIJIOTHOCTh BEILIECTBA KUJIKOCTH U
TBEPJOTO Tella, CUja TPEHUS CKOJIbKEHUs, JaBJICHUE BO3/yXa, BHITAIKUBAIOIIAS CHJIA,
JeCTByIOIasl Ha TMOTPYKEHHOE B KUAKOCTh TeNO, KO3()PUIMEHT MONEe3HOro NeWCTBHUS
MIPOCTBIX MEXAHWU3MOB), CIEAYsl MPEMIOKEHHOW MHCTPYKIMU: TIPHU BBITOJHEHUH U3MEPEHUI
coOupaTh FIKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHHUE UCKOMOW BEJTMYMHBI;
coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MacHOCTH NIpH padboTe ¢ 1abopaTopHbIM 000PYI0BAHHUEM;
YKa3bIBaTh MPUHLMUIBI IEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILAIOIIMECS COCYbl, 0apoMeTp, pblyar, MOABMXKHBI M HENOJBHXKHBIN
010K, HAKJIOHHAS TJIOCKOCTE;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OMOpO Ha HUX ONHUCaHHS (B TOM 4YHCIE: MOAUIMIIHUKK, YCTPOMCTBO BOJONPOBOAA,
TUJIpaBIMYECKUN IIPecC, MAHOMETP, BBICOTOMED, MOPILIHEBOM HACOC, AapEOMETP), UCIOJIB3YS
3HaHHUSA O CBOWCTBAaX (PU3MYECKUX SABJICHUH M HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
MPUBOIUTH MPUMEPHI (HAXOAUTH UHPOPMAIUIO O IPUMEPAX ) MPAKTUIECKOTO UCIIOIb30BAHHUS
¢u3nuecKux 3HaHMM B TIOBCEJHEBHOM JKM3HM s oOecriedeHuss Oe30MacHOCTH IpU
oOpamieHun ¢ NpuOOpaMH M TEXHUYECKHMMM YCTPOMCTBAMM, COXPAHEHHUS 3/I0pPOBBSI U
COOJIIOICHNS HOPM SKOJIOTHUYECKOTO MOBEJCHUS B OKPY’KaIOLEH Cpe/Ie;
OCYIIECTBISITH OTOOP MCTOYHUKOB MH(popManuu B IHTepHETE B COOTBETCTBUU C 33JaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM W MYTEM CPaBHEHUS Pa3IUYHbIX
MCTOYHHUKOB BBIIEIATh NH(POPMALIMIO, KOTOPasi SBJISAETCA MPOTUBOPEUNBOM MM MOXKET OBITh
HEI0CTOBEPHON;
MCIIOJIb30BaTh NPU BBINOJHEHUHA Y4YEOHBIX 3aJaHUN HAYYHO--TIONMYJIAPHYIO JIUTEPATypy
(U3UYECKOro COAep X aHus, CIPAaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHET, BIaaeTh
npuéMaMu KOHCIEKTUPOBAHUSL TEKCTa, NMpeoOpa3oBaHusl MH(YOpMALMKU U3 OJHON 3HAKOBOMN
CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KpaTKHE€ NHCbMEHHBIE M YCTHBbIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB HWH(pOpMau (U3NUYECKOTO COJEpKaHUs, B TOM YHCIE MyOJUYHO JeNaTh
KpaTKHe COOOIIEHUSI O pPe3yJibTaTax MPOEKTOB WM YYE€OHBIX HCCIEIOBAaHUN, MPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3yYEHHBIH MOHATUHHBINA anmapaTr Kypca (U3UKH, COIPOBOXKIATh
BBICTYIUICHUE ITPE3CHTALUEH;
IpU BBINOJIHEHWN Y4YE€OHBIX IPOEKTOB MU MCCIEAOBAHUN paclpeAesaTh O0s3aHHOCTU B
rpynmne B COOTBETCTBUM C IOCTaBJIEHHBIMHM 3aJa4aMH, CIEAUTHh 32 BBINOJHEHUEM IlIaHa
NEUCTBUN, aJEeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYIIIIHI,
BBICTPaMBaTh KOMMYHUKATHBHOE B3aUMOJEICTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIMX.

K kxoHiy o0yuyenust B 8 kjacce npeIMeTHbIE pe3ysbTaThl HA 6a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:
MCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JIBHX)KEHHE aTOMOB U MOJIEKYI,
arperaTHbI€ COCTOSIHMS BELIECTBA, KPUCTAIIMYECKHE M aMOp(HBIE Tella, HACBILIEHHBIN U
HEHACBIIICHHBIN Tap, BIAXKHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSS SHEPIHsl, TEIJIOBOU
JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUYECKUI 3apsif, JEKTPUYECKOE I10JI€, NPOBOJHUKH U
JTURJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;
paznuyaTh SBJIEHUA (TEIUIOBOE pAcCIIUPEHUWE U CKaTue, Terionepenaya, TemIOBOE
paBHOBECHE, CMAauyWBaHUE, KAWUISPHBIEC SIBICHUS, UCIIAPEHUE, KOHJAEHCAUWs, IUIABJICHUE,
KpucTajuin3anus  (OTBEpJieBaHUE), KWUIEHUE, Terlonepenadya  (TEIUIONPOBOAHOCT,
KOHBEKLUS, M3JIy4YEHHE), DIEKTpU3alus TeJ, B3aUMOJCHCTBHE 3apsllOB, JEUCTBUS
AIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMblKaHUE, B3aMMOJCHCTBME MAarHUTOB, JEHCTBUE
MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHAYKIIMS) [0 OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE
SBJICHUE;



pacrno3HaBaTh MPOSIBICHNE U3YYCHHBIX (DU3MUECKUX SIBJICHHUM B OKPY’KAIOLIEM MHpE, B TOM
yucine (Qu3uuecKkue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KalWJUIAPHBIC
ABJICHUSI B MPUPOJIE, KPUCTAUIBI B mpupone, uznydenue CoiHia, 3aMep3aHre BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUUECKHE SBJICHHS B
aTMocepe, ANMEeKTPUIECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Jpeiid MmoocoB,
pPOJIb MarHUTHOTO MOJS JJIS JKM3HU Ha 3emJle, MOJSIPHOE CHUSHUE, IPU 3TOM IEPEBOJIUTH
NPAKTUYECKYIO0 3aJadyy B Y4e€OHYIO, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3HYeCcKuX SIBICHHUI;

ONMKCHIBATh W3YYEHHBIE CBOWMCTBA TeNl M (PU3WYECKUE SIBJIICHUS, HUCIOJB3Yys (Pu3nyeckue
BEJIMYMHBI  (TEMIIEpaTypa, BHYTPEHHSSI OHEPIUs, KOJMWYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BELIECTBA,  yJe€lbHAs  TEIUIOTa  IUIABJICHMWS, YJelbHAas  TEIuloTa
napooOpa3oBaHusi, YyAelbHAs TEIUIOTA CrOpaHHsl TOIUIMBA, KOI(P(OUIMEHT TMOJIE3HOTO
JICUCTBUS TEIJIOBOM MAalllMHBbI, OTHOCUTEIbHAS BJIAKHOCTh BO3/yXa, JJIEKTPUUECKHUM 3aps/,
CWIa TOKa, OJJIEKTPUYECKOE HaIpSHKEHUE, COMPOTUBJICHUE IPOBOJHMKA, YIEIbHOE
CONPOTHUBJICHUE BEILECTBA, padOTa U MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA), MPH OMHCAHHUH
MPaBUIbHO TPAKTOBaTh (PU3UUYECKUN CMBICI HUCIHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUs U
€MHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYJIbl, CBA3BIBAIOLIUE TaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMH BEJIMYMHAMU, CTPOUTh TpaduKud M3YUYCHHBIX 3aBUCUMOCTEH
(bU3MYECKUX BEITUYHH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJCHUS U MPOLECCHI, UCIIOJIb3Ys] OCHOBHBIE
IIOJIOXKEHUSI ~ MOJIEKYJISIPHO--KMHETUYECKOM TEOpPHUM CTPOEHHs  BEUIECTBA, ITPUHIMUI
CYIEpIHO3ULMU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma
JUIsL ydacTKa 1enu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUsl 3HEPTUM, IIPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €0 MAaTEMAaTUUYECKOE BbIPAKEHUE;
OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE€ U B KOHTEKCTE CUTYyalluil
IIPaKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa: BBISABIATh NPHUYMHHO-CIEICTBEHHBIE CBA3H,
CTpPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB C OMOpoW Ha 1—2 M3y4YEHHBIX CBOMCTBA
(bu3nYecKuX SIBICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemarth pacy€THbIC 3aa4n B 2—3 JACWCTBUSA, HCIIONB3Ys 3aKOHBI U (JOPMYJIbI, CBSI3BIBAIOIIIE
(r3MYecKue BEJIMUYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 33Jaud 3allMChIBATh KPATKOE YCIOBHE,
BBISIBIIATh HEJOCTATOK JAaHHBIX JJISi PEIICHHs 3aJa4d, BBHIOMPATh 3aKOHBI M (POPMYIIHI,
HEO0OXOUMBbIE JUIsl €€ pellIeHHs], MPOBOIUTh PAcUEThl U CPABHUBATH IOJIyUEHHOE 3HAYCHHE
(r3MYECKON BEJIMUMHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOPhIE MOXHO PELIUTh MPU MOMOIIM (PU3UYECKUX METOJIOB,
UCIIOJIb3Ysl ONMCAHUE MCCIIEAOBAHUS, BBIIEIATH MPOBEPSEMOE MPEANOIIOKEHNE, OLIEHUBATh
MIPaBUJILHOCTD MOPSAKA TPOBEIAECHUS UCCIIEIOBAaHUs, JEIATh BBIBOJBI,

MPOBOAMUTH OMBITHl MO HAOMIONECHUIO (DU3MUECKUX SIBICHUN WINM (PU3MUECKUX CBOWCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCMMOCTh JIaBJICHUs BO3[yXa OT €ro o0béma, TeMIepaTyphl,
CKOPOCTU TIpOLIeCcCa OCTBIBAHWSA W HArpeBaHus NpPH HM3JIyYEHHH OT IBETa WU3Jydarouiei
(mornomaromnei) NOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPBI KUAKOCTH H
IJIOMIAAN €€ MOBEPXHOCTH, IEKTPU3ALU TEI U B3aUMOJECHCTBHE 3JIEKTPUUYECKHUX 3apsJIOB,
B3aUMOJICMCTBUE TOCTOSHHBIX MAarHUTOB, BU3YyalW3allMsi MAarHUTHBIX MOJIEH MOCTOSIHHBIX



MarHuTOB, JEHCTBUS MAarHUTHOTO TOJIS HA MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  AJIGKTPOJBHUTraTeNss IOCTOSHHOIO TOKa): (OpMyIUpOBaTh  MPOBEpsieMble
IPEANoI0XKEHUs, COOMPATh YCTAHOBKY W3 MPEMJIOKEHHOTO0 000pYA0BaHMS, OMKUCHIBATH XOJ
omnbITa U GOPMYIUPOBATH BHIBOIBI;

BBITIOJHATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEILHON BIaKHOCTH BO3/yXa, CHJIBI
TOKa, HANpSOHKEHHUS C MCIOJIb30BAHMEM AaHAJOTOBBIX MPUOOPOB M JATYUKOB (PUIUUECKUX
BEJIMYMH, CpPaBHUBATh pe3yJbTaThl M3MEPEHUNH C Yy4€TOM 3aJaHHONM  aOCONIOTHOM
MOTPENIHOCTH;

IPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JIPYroil c
HCIIOJIb30BAaHUEM TMPSIMBIX U3MEPEHHM (3aBUCUMOCTb CONMPOTHBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAM TONEPEYHOrO0 CEYEHHsS M YAEIbHOTO COMPOTHUBIICHUS BEIIECTBA
IPOBOJHUKA, CUJIBI TOKA, HUIYIIETO0 4Yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha MPOBOJIHHKE,
UCCJIEIOBAHUE TIOCIEOBATEIIbHOIO MW  MapajlIebHOTO COEAMHEHUN IMPOBOJIHUKOB):
IUTAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY M BBINOJHITH H3MEPEHHS, CIEAys
NPeJIOKEHHOMY TUTaHy, (DUKCHpPOBATh PE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH B BHJIE
TabnuIil U TpaduKOB, IeJaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBAHNUS;

IPOBOAUTh KOCBEHHBIE M3MEPEHUs (PU3NUECKMX BeIUYMH (yJenbHas TEMI0EMKOCTh
BELIECTBA, COMPOTHUBIICHUE INPOBOJHUKA, padOTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh ~ M3MEpPEHHs, coOupaTh  AKCIEPHUMEHTAJbHYI0  yCTaHOBKY,  CJEmys
MPEJIOKEHHOW UHCTPYKIIUH, U BEIYUCIISTH 3HAUCHHUE BETTUUHHBI;

coOJII0aTh MpaBHJIa TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ J1abopaTOPHBIM 000PYI10BaHUEM;
XapaKTepU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C
ONOpPOM HAa MX OMMCaHUA (B TOM UHUCJE: CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETP, MapoBas
TypOuHa, amrepMmeTp, BOJIETMETD, CUETUHK AIIEKTPUIECKON SHEpPruH,
AJNIEKTPOOCBETUTEIbHBIE  MPUOOPBI, HArpeBaTElIbHBbIE  AIEKTPONPUOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENH, IEKTPOMATHUT, JEKTPOABUIATEIb MOCTOSIHHOTO TOKA),
UCTIONIb3Ysl 3HAHMUS O CBOMCTBAaX (DU3MYECKUX SBJICHUN M HEOOXOIuMble (U3HUECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUECKHE YCTPOHUCTBA U U3MEPUTEIbHBIC MPUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETpP, TEPMOC, TCHUXPOMETpP, THUTPOMETD,
JBUTATEIb BHYTPEHHEIO CrOpaHusi, OJJEKTPOCKON, pEeocTar), COCTaBIATh CXEMbI
AIIEKTPUYECKUX LIETEeN C MOCIe0BaTeNIbHBIM M NapauleIbHbIM COEAMHEHHUEM 3JIEMEHTOB,
pasznunyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJIEKTPUUIECKUX IIETIEH;

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAITUIO O MIPUMEPaX ) MPAKTUIESCKOTO UCIIOJIb30BAHUS
bU3MYeCKUX 3HAHWUN B TIOBCEIHEBHOM IKM3HHM Il oOecredeHus: O€30MacHOCTH TIpH
oOpaimieHuu ¢ mpuOOpaMU M TEXHUYECKHMMM YCTPOMCTBAMM, COXPAHEHHUS 3JI0POBBSI U
COOJTIOICHUS HOPM DKOJIOTHYECKOTO MOBEJCHUS B OKpY’KalolleH cpefie;

OCYIIECTBIISITh TMOUCK WHGOpPMAIMK (PU3NIECKOTO cojaepkanus B VHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAHUM W TyTEM CpaBHEHUS JIOTIOJHUTEIBHBIX HWCTOYHUKOB BBIJCIATh
nH(pOpPMaLIMIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HITM MOXKET ObITh HEJOCTOBEPHOM;
WCIIOJIb30BaTh TIPU BBHITIOJIHEHUU Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJIAPHYIO JIMTEPATYpPY
(GU3MYECKOTO COMEpKaHus, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu HHTepHeT, BiaaeTh



npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanusi WHPOpPMAIIMKA U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE TMHUCbMEHHBbIE M KpAaTKUE YCTHBbIE COOOIIEHHs, 00001as
UH(GOPMAIIMI0O M3 HECKOJbKMX HMCTOYHUKOB (PU3MUYECKOrO COJIEp)KaHHS, B TOM 4YHUCIE
MyOJIMYHO TPENICTABIISATh PE3YyIbTAThl MPOSKTHOW WM HCCIEAOBATEIILCKOW JIESITEIBHOCTH,
P ATOM TPaMOTHO HCIOJB30BaTh W3YUYCHHBIM TOHATHUHHBIA ammapar Kypca (QHU3HKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALINENM;
OpU  BBIIIOJIHEHUM YYE€OHBIX TMPOEKTOB U UCCIEAOBAHUM (U3UYECKUX MPOIIECCOB
pacnpenensaTb 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]a4aMU, CJICTUTh
3a BBINOJIHEHUEM IUJIaHAa JEUCTBUUM U KOPPEKTHPOBATH €ro, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIM BKJaA B JCATEIBHOCTh TPYMIBI, BBICTpPAaMBAaTh KOMMYHHKATHBHOE
B3aMMOJIEUCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K xonity oOydyenust B 9 kiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:
WCIONB30BaTh  TOHSATUS: CUCTEMa OTcu€Ta, MaTepuajibHas TOYKa, TPacKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIro JBWXEHUA, naedopmaiusa (ympyras, IulacTU4YecKas),
TPEHUE, LUEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh M MEPETpPy3KH, LEHTP TIKECTH,
a0CONIOTHO TBEPJOE TEJO, IEHTP TSHKECTH TBEPJOTO Tea, PaBHOBECHE, MEXAHHUECKUE
KoJieOaHUsI ¥ BOJIHBI, 3BYK, UHQPA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIEC BOJHBI, IIKajia
AJIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
MOTJIONIEHH S, anb(a-, 6eTa- U raMMa-u3TydeHus, U30TOIbI, SJepHas YPHEPreTHKA;
paznuyaTh SBIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPAMOJUHEHHOE JBUKEHUE, CBOOOJHOE MaJCHHE TeJ, PaBHOMEPHOE
JBIDKCHUE TI0 OKPYXKHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JBIXKEHUE, KojebaTeabHOe
NBIDKEHHUE (3aTyXalolllie W BBIHYXKICHHBIE KoJieOaHUs), PE30HAHC, BOJHOBOE JIBH)KEHUE,
OTPAKEHUE 3BYKA, MPSMOJIUHEUHOE PACIpPOCTPAaHEHUE, OTPAXKEHUE U TMPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpaKEHUE CBETAa, Pa3joKEeHHUE OeJoro CBETa B CIEKTP U CIIOKCHHE
CIIEKTPAJIbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAS PAIMOAKTUBHOCThH, BOSHUKHOBEHUE
JMHEWYATOro CHEKTpa M3TYyYCHHs) MO OMUCAHMI0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE (B TOM
yucie GU3nUecKe SBICHUS B MPUPOJIC: MPUIUBHI U OTJIMBBI, IBIKEHHE TutaHeT CoTHeUHON
CUCTEMBbI, PEAKTHUBHOE JBWI)KEHHE >KUBBIX OPTaHU3MOB, BOCHPUITHE 3BYKOB *KHUBOTHBIMH,
3eMJIETpSICEHHEe, CEHCMHMUYECKHE BOJIHBI, I[yHaAMH, 3XO, IIBETa TEJI, ONTHYECKUE SIBJICHUS B
npupojie, OMOTOTHYECKOE ACHCTBHE BUIUMOTO, YIbTPadUOJIETOBOTO M PEHTTEHOBCKOTO
W3IIy9CHHUM, €CTECTBCHHBIA PAJAMOAKTHUBHBIN (POH, KOCMHYECKHE JIy4H, PaJHOAKTUBHOE
M3JIyYEHUE TMPUPOAHBIX MHUHEPANIOB, JNEUCTBUE PAJAMOAKTUBHBIX H3JIYYEHUN HA OpPraHu3M
YyeJoBeKa), TpPU OTOM TIEPEBOAUTH TNPAKTUUECKYH 3ajlady B Y4YeOHYIO, BBIACISTH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PUINYECKUX SBICHUN;
OMHCHIBATh W3YUYEHHBIE CBOWCTBA TeN W (PU3WYECKHUE SIBJICHUS, HUCIOJB3Yys (Punueckue
BEJIMYMHBI (CpEIHsIEI WM MTHOBEHHAs CKOpPOCTh Tejla MPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHHE, MepeMelleHue, NyTh, YIriioBas CKOPOCTh, CHJIa TPEHHS, CUJIa YINPYroCTH, CHUJIa



TSOKECTH, YCKOpEHHE CBOOOJHOTO MaJCHHUSA, BEC Tela, UMIYJIbC TeNa, HMITYJIbC CHIIBI,
MexaHu4yeckas paboTa MU MOILIHOCTb, MOTEHLMAIbHAS SHEPrusi Teja, MOJHSATOro Haj
MOBEPXHOCTBIO 3€MJIM, TOTEHIIMAJIbHASI SHEPTHSI CXKATOM MPY>KUHBI, KHHETUYECKAsl SHEPTHs,
MOJIHAs MEXaHWYecKas dHEpPrus, Mepuoj] U 4acToTa KoyieOaHUM, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEJIOMJICHHS CpPEIbl), IPU OMUCAHUHU
MPaBWJIBHO TPAaKTOBAaTh (DU3MUECKU CMBICT HCIIOJIBb3YEMbIX BEJIMYUH, OOO3HAYCHHS U
SAVHUIIBI (PU3NYECKUX BEIMYUH, HaXOJUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C JIPYTUMH BEJIMYMHAMHU, CTPOUTh TpaduKH H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHHUS M TPOIECCHI, HCIOIb3Ys 3aKOH
COXpPAHEHUs SHEPIrUH, 3aKOH BCEMHPHOIO TATOTEHUS, NPHUHIMUI CYNEPHIO3ULHNHA CHII,
OPUHIIMI OTHOCUTENbHOCTH [amumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] HMITYJIbCA,
3aKOHBI OTPAXKEHUSI M MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsiI0OBOIO0 U MAacCOBOTO
YyyceN MPHU SACPHBIX PEakUMsX, IPH 3TOM J1aBaTh CIOBECHYI (OPMYJIUPOBKY 3aKOHA U
3aMKUCBIBATh €r0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCJIE U B KOHTEKCTE CUTYallHi
IIPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTEpa: BBIBIATH IPUYUHHO--CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKHX IIaroB C OMOpOM Ha 2—3 H3Y4YEHHBIX CBOWCTBA
($u3NYeCcKuX SIBICHUH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pemiath pacy€THbIC 3a1adyd (ONMUpAIOLIMEcs HAa CUCTEMY U3 2—3 ypaBHEHHUM), MCIOJb3YS
3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BEIWYMHBI: HA OCHOBE aHA/IM3a YCIOBUS
3aJ]auM 3alMChIBATh KPATKOE YCJIOBHE, BBISABISATH HEJOCTAIOIIME WM M30BITOUHBIE JIAaHHBIE,
BbIOMpATh 3aKOHBI W (QOPMYJIbl, HEOOXOAMMBIE U PELICHHUs, NPOBOAMUTH PacyEThl U
OLICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKON BEIMYUHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXHO PEIIUTh MPU NOMOIIUA (PU3HUUECKHUX METONOB,
UCIIOJIb3Yysl ONMCAHUE MCCIIEAOBAHUS, BBIICIATH IPOBEPSIEMOE MPEANOIIOKEHNE, OLIEHUBATh
IIPaBUJIBHOCTh TOPSAKAa IPOBENECHHS HMCCIEIOBAHUS, JEJIaTh BBIBOJABI, MUHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OMBITOB;

MIPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3HYECKUX ABJICHUN WM (PU3UUECKUX CBOMCTB Tel
(u3ydeHnue BTOporo 3akoHa HpI0TOHA, 3aKOHA COXpAaHEHMs] YHEPTUH, 3aBUCUMOCTh Mepuoaa
KojeOaHuM MPYKUHHOTO MasTHUKA OT Macchl TIpy3a U JKECTKOCTH NPYXKHUHBI U
HE3aBHCUMOCTh OT aMIUIUTY Ibl MaJIbIX KOJIEOaHU, MPSMOJIMHEITHOE pacTIpOCTpaHEHHUE CBETA,
pasnokeHre OesIoro CBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300paKeHMsI B MJIOCKOM 3€pKaje U
CBOMCTB H300pa)KeHUsI TpeaMeTa B COOUparoNIel JuH3E, HAOII0JCHUE CIUIONMIHBIX W
JMHENYaThIX CIIEKTPOB U3IYyUYEHUS): CAMOCTOSTENBHO COOUPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OIMCHIBATH XOJ OMBITA U €T0 PE3yNbTaThl, HOPMYIHPOBATH BHIBOBL;

MPOBOAMUTH IPU HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUHN, ONpeesis cpeilHee 3HaUeHNe
n3MepsieMo BenuuyuHbl ((DOKYyCHOE paccTosiHue coOuparomniedl JMH3bI), 00OCHOBHIBAThH
BBIOOD crioco0a usmepeHus (M3MepPUTEIHLHOTO MPUoopa);

MPOBOAMUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH C UCIIOJIb30BAHUEM IMPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JABI)KEHHUU 0e3
HayaJbHOW CKOPOCTH, MEPHOJA KOJEOAHU MaTEeMaTUYECKOrOo MasTHHKA OT JJIMHBI HUTH,



3aBUCHMOCTHM yIUVIA OTpPaXEHUs CBeTa OT yIrja MNaJAcHUs W yIvla NPEJIOMIICHHs OT yIua
najeHus): IJIAaHUPOBaTh  HMCCIEOBAHHUE, CaMOCTOSITENIbBHO  COOMpaTh  YCTaHOBKY,
(UKCUPOBATh PE3yJbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJIE TAOJHII
U TpadUKoB, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

MIPOBOJNTH KOCBEHHbBIE U3MEPEHUS (PM3MUECKUX BEIMUMH (CpEeqHSst CKOPOCTh U YCKOpPEHHUE
TeJa IMPU PABHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE CBOOOJHOrO NAACHUS, MKECTKOCTh
NPYXUHBI, KOAGGUIUEHT TPEHUS CKOJIbKEHUS, MEXaHU4YecKasi paboTa U MOITHOCTb, YaCTOTa
U Tepuoj] KojieOaHMH MaTEeMaTUYECKOro W NPYKUHHOTO MAasTHUKOB, ONTHYECKas cuia
coOuparoliei JIMH3bI, pPaJAUOAKTUBHBIN (OH): TJIAHUPOBATH HW3MEPEHHs, COOUPATH
DKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHATH H3MEPEHHUs, CHEAys MNPEIII0KEHHON
MHCTPYKIIMH, BBIYNCIATh 3HAUEHUE BEIMYUHBI U aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI C
YYETOM 3aJaHHOM TTOTPEIIHOCTA U3MEPECHUN;

coOJII0/1aTh MpaBuila TEXHUKHU 0€30MMaCHOCTH NP paboTe ¢ 1abopaTOPHBIM 000pYA0BaHUEM;
paznuyaTh OCHOBHBIE NMPU3HAKU WM3YUYEHHBIX (PU3NYECKUX MOJEINICH: MaTepualibHas TOYKa,
aOCOJIOTHO TBEPJOE TEJIO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A, IJIaHETapHas
MOJIEb aTOMa, HyKJIOHHAsI MOJIEIb ATOMHOTO S11pa;

XapaKTepU30BaTh MPUHIUIIBI IEUCTBUS U3YYCHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTNOpOM Ha HUX OMHUCAHUS (B TOM YHCIE: COUAOMETP, NATUUKHU IOJIOKEHHUS, PACCTOSIHUS U
YCKOPEHMS, paKeTa, 3XOJIOT, OYKH, NEpPHCKON, (oroanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOI, JA03UMETP, KaMmepa BuiibcoHa), UCNONIb3ys 3HAHUSI O CBOMCTBAX (PU3MUYECKUX
SBJICHUN ¥ HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl M CXEMaTUYHBIC PUCYHKH HM3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IMPOLECCOB MPU PELIEHUH Y4eOHO--
MPAKTUYECKUX 3aJa4, ONTHYECKHE CXEMbI [JIsl MOCTPOECHHUS H300paXEHUH B IJIOCKOM
3epKajie 1 coOUparole JUH3E;

MPUBOJAUTH MPUMEPHI (HAXOAUTh UHPOPMAITHIO O TPUMEPAX ) MPAKTUIECKOTO UCTIOIb30BaAHUS
(¢U3MYeCKUX 3HAHUW B TIOBCEIHEBHOM KM3HHM Il oOecriedeHusi O€30MacHOCTU TIpH
oOpalieHUM C NpuOOpaMU W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHUS 3J0POBbS U
COOJII0/IEHUS HOPM 3KOJIOTUYECKOI0 MOBEJICHUS B OKPY>KAIOIIEH cpene;

OCYUIECTBJIATh NOMCK HH(opMmanuu  (dusmyeckoro coxaepxkanuss B  HHTepHere,
CaMOCTOSITENIbHO  (POpPMYJIMpYsl TOMCKOBBIM 3ampoc, HaXOAWTh NYTHU OIpeaAeTeHUs
JOCTOBEPHOCTH MOJY4YeHHOM HWHGPOpMalMM Ha OCHOBE UMEIOUIMXCA 3HAHUW U
JOTIOJIHUTENIBHBIX NCTOYHUKOB;

MCIIOJIb30BaTh TMPU BBHINOJHEHUHM Y4YEOHBIX 3aJaHUN HAYYHO--TIONMYJIAPHYIO JIUTEPATypy
(bu3NUeCKOro coaep)kaHus, CIPaBOYHBbIE MaTepualibl, pecypchbl ceTu HHTepHeT, BiaaeTh
npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHPOpPMAIIUKA U3 OJTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpMaLUU W3
HECKOJBKHX MCTOYHUKOB (PU3MUECKOTO COJAEpkKaHUS, MyOJIMYHO MPEACTABIATh PE3YJIbTAThI
IIPOCKTHOW WJIM HCCIEA0BATEIbCKOU JEATEIBHOCTH, NPU 3TOM T'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TIOHSATHIHBIA amnmapar W3y4yaeMoro paszuena (U3MKu W COMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALNEN ¢ YIETOM OCOOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE INIAHUPOBAHUE 7 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM KoJunyecTBO 4acoB JJIeKTPOHHbIE
n/n NMPOrpaMmblI Bcero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoThl padoThbI o0pa3oBaTe/bHbIE
pecypchl
Pa3nen 1.®@u3uka u eé poJib B NO3HAHUU OKPY:KAI0IIEero Mupa
1.1 ®du3uka - HayKa 0 IPUpoe 2 0 0 bubnnoreka [HOK
https://m.edsoo.ru/7f416194
12 ®du3znyecKue BeITNYHUHbI 2 0 0 bubmuorexa [JOK
https://m.edso0.ru/7f416194
1.3 EctecTBeHHOHAY4YHBIN METO]I TO3HAHUS 2 0 1 bubnnorexa [HOK
https://m.edsoo.ru/7f416194
Htoro no paznemny 6

Pa3znen 2.IlepBoHayasibHble CBeeHUS 0 CTPOEHUHU BellleCTBA

2.1 CrtpoeHue BeniecTBa 1 0 1 bubnnorexa [HOK
https://m.edso0.ru/7f416194
2.2 JIBMyKeHHEe 1 B3aMOACHCTBUE YaCTHII 2 0 1 bu6mmoreka [IOK
BEIIleCTBa https://m.edso0.ru/7f416194
2.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2 1 1 bu6nuoreka [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3znen 3./[Bu:kenne u B3auMojieiicTBue Tej
3.1 MexaHn4deckoe ABIKCHUE 3 0 1 bu6mmoreka [JOK
https://m.edso0.ru/7f416194
3.2 WNuepnus, macca, TIIOTHOCTh 4 0 1 bu6mmoreka [IOK
https://m.eds00.ru/7f416194
3.3 Cuna. Bujsr cun 14 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
Htoro mo pazneny 21
Pasnen 4./laBjeHue TBEPABIX TeJl, JKMIKOCTE U ra3oB
4.1 Hasnenue. [lepenaua qaBiaeHus: TBEPABIMH 3 0 1 bu6mmoreka [IOK
TeJIaMH, KUJIKOCTSIMH U Ta3aMu https://m.edsoo0.ru/7f416194
4.2 JaBneHue XuaKoCTH 5 0 0 bubnuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edso00.ru/7f416194
4.3 ATMOCdepHOE TaBICHHE 6 0 1 bubnmoreka [JOK
https://m.edso00.ru/7f416194
4.4 JleficTBHE KUKOCTH U Ta3a Ha OTPYKEHHOE 7 1 1 bubnuorexa [JOK
B HUX TEJO https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3znea 5.Pabora u MOIHOCTB. JHEPIUs
5.1 Pabora 1 MOIITHOCTE 3 0 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
5.2 [IpocTbie MEXaHU3MBI 5 0 1 bubnnoreka [JOK
https://m.edso0.ru/7f416194
5.3 Mexanuueckasi SHeprust 4 1 0 bubnnorexa [HOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 15
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12



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

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJunyecTBOo 4yacoB JIeKTPOHHbIE
NnporpaMmMbl Bceero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoThI padoThbI o0pa3oBaTe/bHbIE
pecypcbl
Pa3nen 1.TenioBble ABJI€HUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TenmoBbie TPOIECCHI 21 1 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Wroro no pazueny 28

Paznea 2.9a

CKTPUICCKUE U MATHUTHBIC SIBJICHUA

2.1 DnexTpuuecKue 3apsabl. 3apsLKEHHbIE Tena 7 0 1 bubnnorexa [HOK
U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 1 7 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBJICHUS 6 1 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 ONEeKTPOMarHuTHAasE NHIYKIHS 4 0 0 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 40
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJunyecTBOo 4yacoB JIeKTPOHHbIE
NnporpaMmMbl Bceero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoThI padoThbI o0pa3oBaTe/bHbIE
pecypcbl
Pa3znen 1.Mexannueckue siBJeHHUSA
1.1 Mexannueckoe IBUKEHHUE U CITOCOOBI €ro 10 0 1 bu6mmoreka [IOK
OIMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue Ten 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbBI COXPAHEHUS 10 0 3 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 40

Pazgen 2.Mexannueckue KoJ1e0aHUS U BOJHBI

2.1 MexaHndeckne KojaeoaHus 7 0 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBI. 3BYK 8 1 3 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3nen 3.2/eKTpOMaraHuTHOE MoJie

H JICKTPOMAIrHUTHBIC BOJIHBI

3.1 DNeKTPOMarHuTHOE TOJIE U 6 0 2 bubnuorexa [JOK
9JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nes 4.CBeToBbI€e SIBJICHUS
41 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 0 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro CBETa B CIIEKTP 3 0 2 bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Pa3znen 5.KBanTOBBIC ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
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5.1 Hcnyckanue v morjonieHrue CBeTa aToMOM 4 0 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHue aTOMHOTO sijipa 6 0 1 bubnunoreka [HOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6.I1oBTOpUTEILH0-00001AI0 I MOTYJIb
6.1 [ToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 0 2 bubmumoreka [IOK
Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 27



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




IHOYPOYHOE INVTAHUPOBAHUE 7 KJIACC

Ne Tema ypoka KoJsmnyecTBo 4yacoB JIeKTPOHHbIE
n/n Bceero Kontposabubie | IIpakTuyeckue uudgposbie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 ®du3uka — Hayka o npupoje. SBieHus 1 bubmuorexa [JOK
IPUPOIBI https://m.edsoo.ru/ff0a123c
2 du3nYecKue SIBICHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a
3 dusnyecKre BEIMYUHBI U UX U3MEPCHUE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e
4 Ypok-uccnenoranue "M3mepenue 1 1 bubnuorexa [JOK
TEeMIIEPaTyPhl OPHU IIOMOIIH KHUIKOCTHOTO https://m.edsoo.ru/ff0a013e
TEpPMOMETPA ¥ JIATYNKA TeMIepaTypbl"”
5 Meroasl HaydyHOrO 1o3Hanus. OnucaHue 1 bu6mmoreka [IOK
(U3HYECKUX SIBJICHUH C IIOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
6 Ypoxk-uccienopanue "[IpoBepka runoTe3bl: 1 1 bubmuorexa [JOK
JTAJILHOCTD ITOJIETA NIAPHUKA, IYIIEHHOI'0 https://m.edsoo.ru/ff0a0378
TOPU3OHTAIILHO, TeM O0JIbIIIe, YeM OOJIbIIIe
BBICOTA ITycKa"
7 Crpoenue BeniectBa. ONBITHI, 1 bubnmnoreka [JOK
JIOKa3bIBAOLINE TUCKPETHOE CTPOCHUE https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>kKeHMe 4acTHII BEIIECTBA 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccienoBanue «OnbITH IO 1 1 bubmuorexa [JOK
HaOJIIOJEHUIO TEIJIOBOI'0 PACIINPEHNS https://m.edsoo.ru/ff0a05c6
razoB»
10 ArperaTHble COCTOSIHHSI BEILIECTBa 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a05c6
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI. 1 bubnmoreka [JOK

O600menue mo pazaeny «I[lepBonadaibHbIC
CBEICHHSI O CTPOCHUHU BEIIECTBAY

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
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bu6mmoreka [IOK

12 Mexanunueckoe aBrKeHue. PaBHOMepHOE U https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIB)KCHUE
13 Cxopoctb. Enunuiisi ckopoctu bubnmoreka [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu ¥ BpeMeHM JBUKEHUS bubmumorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH TEJ bubmuorexa [JOK
https://m.edsoo.ru/ff0a0c10
16 IImotHOCTE BemecTBa. Pacuer Macchel 1 bu6mmoreka [IOK
o0BeMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas padora «OnpejiesieHre bu6mmorexa [IOK
IUIOTHOCTHU TBEPAOTO TEIa» https://m.edsoo.ru/ff0al123c
18 Pemenue 3amaa mo teme "[lmoTHOCTH bu6mmoreka [IOK
BenecTna" https://m.edsoo.ru/ff0al123c
19 Cuita KaK XapakTepUCTHKA B3aUMOICUCTBUS bubnuorexa [JOK
ten. Cuiia ynpyroctu. 3akoH I'yka https://m.edsoo.ru/ff0al23c
20 JlaboparopHas pabora «/3yueHue bubmmoreka [JOK
3aBUCHUMOCTH pacTsbkeHUs (Jiehopmarim) https://m.edsoo.ru/ff0al123c
HOPY)KHUHBI OT MPUI0KECHHON CHIIBI
21 SBaenne TaroreHus. Cuia TSKECTH bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c
22 CBs13b MEX]ly CUJION TSAKECTU U Maccoi bubnnoreka [JOK
tena. Bec Tena. Penienue 3agay o teme https://m.edsoo.ru/ff0al778
"Cuna Tsokectr"
23 Cuna TsKecTH Ha JPYTHUX IUIaHEeTax. bubnuoreka [IOK
Pu3HYECKUE XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cui. Jlnunamomerp bubnuoreka [IOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecoMocTh bubmuoreka [JOK
https://m.edsoo0.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HallPaBJIECHHBIX 10 bubmuotexa [JOK

OJIHOM IpsiMoii. PaBHOEHCTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70
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bu6mmoreka [IOK

27 Pemtenue 3amay mo reme https://m.edsoo.ru/ff0a20a6
"PaBHOnelicTBYIOIIAs CHIT"
28 Cuiia Tpenus u e€ Bubl. TpeHue B mpupoe bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas padora «/3yueHue bubnmoreka [JOK
3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS OT https://m.edsoo.ru/ff0alcc8
CWJIBI JIABJICHUS U XapaKTepa
COINPUKACAIOIINXCS MOBEPXHOCTEH»
30 Pemenwue 3a1a4 Ha onpesenieHne bubmmoreka [JOK
PaBHOJEHCTBYIOUIEH CUIIBI https://m.edsoo.ru/ff0a20a6
31 Pemenue 3agau mo remam: «Bec Tenay, bu6mmoreka [IOK
«['papuueckoe nzobpakenue cun», «CUib», https://m.edsoo.ru/ff0alde0
«PaBHOZICMCTBYIOIIAS] CUID»
32 KoHTpouabHas padoTa mo remam:
«Mexannueckoe IBHKeHHE», «Macca,
IUIOTHOCTBY, «Bec Teqa», «I'paduueckoe
u3o0pakeHue cu», «CHJb»
33 JlaBnenue. CriocoObl yMEHbBILICHUS U bubnmnorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a bubnuorexa [JOK
oT 00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUs: TBEPIBIMU TEIIAMH, bubnuorexa [JOK
AKUJKOCTSAMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B )KUJIKOCTH M T'a3e, BRI3BAHHOE bu6mmoreka [IOK
JICHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «JlaBieHue B bubnuoteka [JOK
KUJKOCTH U Traze. 3akoH [lackamnsy https://m.edso0.ru/ff0a2826
38 CooOmiarommecst CoCyabl bubmmoreka [JOK
https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii mpecc bubnuorexa [IOK
https://m.edsoo0.ru/ff0a3136
40 Manomertpsl. [lopiiHeBo# KUIKOCTHBIN bubnuorexa [IOK

HacocC

https://m.edsoo.ru/ff0a3136
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41 AtMocdepa 3emiin ¥ IPUIMHBI €€ bubnuorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHre bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro nasieHus. OnbIT bubmuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(EPHOTO JABJICHHS OT bubnmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BHICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no reme " AtmocdepHoe
napyieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE bubnnorexa [JOK
B HUX T€JIO. ApXHUMeEJIOBa CHIa https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabora «OnpeneneHue bubmmoreka [JOK
BBITAJIKUBAIOIIICH CHJIbI, ICHCTBYIOIIEH HA https://m.edsoo.ru/ff0a33fc
TE€JI0, HOTPYKCHHOE B JKHIKOCTh)
49 JlaGopaTopHas paboTa 1mo TemMme bubmuorexa [JOK
«HMccietoBaHne 3aBUCHMOCTH Beca Tena B https://m.edsoo.ru/ff0a3514
BOJI€ OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YJaCTH T
50 [InaBanue Ten bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96
51 JlabopaTopHas pabota "KoHcTpyHnpoBaHue bubnuotexa [JOK
apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U https://m.edsoo.ru/ff0a3654
onpesnenaeHue e€ rpy30mnoabLEMHOCTH"
52 Pemenue 3amau mo temaM: «IlnaBanue bu6mmoreka [JOK
cynoB. BoznyxonnaBanue», «JlaBienue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
53 KonTtpouabHasi padora no teme «/laBienne
TBEPABIX TeJ, }KUIKOCTEl U ra3oB)
54 Mexanunyeckas pabora bubmuotexa [JOK
https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EqUHUIEI MOIHOCTH bu6nmoreka [JOK
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56 Ypok-uccnenoranue "Pacyér MOIHOCTH, bubnmoreka [JOK
pa3BUBaEMOU IPH NOIbEME 1O JecTHULE" 1 1 https://m.edsoo.ru/ff0a478e
57 [Ipocteie Mexanu3msl. Peryar. PaBHOBecHe 1 bubmuorexa [JOK
CHWJI HA pplyare https://m.edsoo.ru/ff0a478e
58 Prruaru B TexHuke, ObITY U IPUPO/IE. 1 0.5 bubnnorexka HOK
JlabGoparopHag pabora «/ccnemoBanue https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHUS pblyaray
59 Pemrenue 3amau o reme «Y ciaoBust 1 bubmmoreka [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
60 KoaddumnmenT mone3noro neicTBust 1 0.5 bubmmoreka [JOK
MexaHu3ma. JlaboparopHas paboTa https://m.edsoo.ru/ff0a4360
«M3mepenue KII/] HaKJIOHHOM MIOCKOCTH»
61 Pemenue 3agau mo teme "Padora, 1 bu6mmoreka [IOK
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sueprusi. Kunernueckas u 1 bubnuorexa [JOK
MOTEHIMAIbHASI DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHCHHSI MEXaHUYECKON YHEPTHH 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a4360
64 YPOK-IKCIIEPUMEHT 110 TeME 1 1 bubnuorexa [JOK
"DKCIEpUMEHTAILHOE ONIPEIEICHHE https://m.edsoo.ru/ff0a4ffe
HM3MEHEHUS KUHETUYECKON U MOTEHIMAIbHON
DHEPTUU MPU CKATBIBAHUU TEJA IO
HaKJIOHHOM TJIOCKOCTH"
65 KonrtponbHas pabora o teme «Pabora u 1
MOIIHOCTh. DHEPTHUS
66 Pabora ¢ TekcTamu 1Mo Teme 1 bubmmoreka [JOK
"MexaHnueckoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 HroroBast koHTpOIBHAS paboTa 3a Kypc 1 bubnuotexa [JOK
«Duzuka 7 Kiaccy https://m.edsoo.ru/ff0a4ffe
68 PaGota Hax ommoKkaMu 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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IHHOYPOYHOE INIVTAHUPOBAHUE 8 KJIACC

Ne Tema ypoka KoJsmn4yecTBo 4acoB DJIeKTPOHHbBbIE
n/n Bcero Konrpoabnbie | IIpakTuyeckue uugposbie
padoTbI padoTbl o0pazoBare/ibHbIE
pecypchl
1 OCHOBHBIE NOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKOM 1 Bu6mmoteka [JOK
TEOPUH U MX OIBITHBIC TOATBEPHKICHUS https://m.edsoo.ru/ff0a5256
2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1 Bu6muotexa [JOK
https://m.edsoo.ru/ff0a5256
3 Mopenu TBEPOTO, JKUIKOTO M Ta3000pa3HOTO 1 bubnuorexa [IOK
COCTOSIHHU BEIIlECTBA https://m.edsoo.ru/ff0a540e
4 OOBsicHEHHE CBOKCTB TBEPIOTO, KUIKOTO U 1 bu6nmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIIECTBAa HA OCHOBE https://m.edsoo.ru/ff0a5256
MIOJIOKEHUN MOJICKYJISIPHO-KUHETHYECKON TeOpUH
5 Kpucraimmmaeckue u amopdHbIe Tena 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanuusIpHOCTh. [loBepxHOCTHOE 1 bubnuorexa [IOK
HaTSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmmpeHue u cxaTmue 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEPATypbl CO CKOPOCTBIO 1 bu6muoreka [JOK
TEIIOBOT'O IBMKEHUS YaCTHI] https://m.edsoo.ru/ff0a5a26
9 Buytpennss sHeprusa. CriocoObl H3MEHEHUSI 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepernus "IIpakTHIeCKOe UCIOIb30BaAHNE 1 1 bu6anoreka LIOK
TEIUIOBBIX CBOWCTB BEWIECTB U MATEPUAIIOB B LENAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepekeHus "
12 KomnuecTBo TemnoTsl. Y aenbHas TEINIOEMKOCTh 1 bubnunorexa LIOK
https://m.edso00.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TemnooOMeH u 1 bu6muoreka [JOK

TCIIJIOBOC PAaBHOBCCHUC

https://m.edsoo.ru/ff0a7088
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14 JlaboparopHas padora "HccieioBaHue SBICHUS but6mmoreka [IOK
TEIIO0OMEHA IIPU CMENTUBAHUY XOJI0AHON U https://m.edsoo.ru/ff0a6a98
ropstaeit Boan1"

15 Pacuer xonuuecTBa TEIIOTHI, HCOOXOIUMOTO IS
HarpeBaHus Teja U BBIICIIEMOTO UM IIPH
OXJIKICHUH

16 JlaGoparopHas padora "OnpejiesieHue YaeaIbHOU but6mmoreka [IOK
TEIJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPaHUs bubnuorexa [JOK

https://m.edsoo.ru/ff0a7b5a

18 [1naBneHue u OTBEpAEBAHNE KPUCTAININYECKUX TEJI. bubnmnorexka HOK
Y nenwpHas TEIUIoTa MJIABJICHUS https://m.edsoo.ru/ff0a71d2

19 JlaGopaTopHas pabota "OnpejesieHrue yaeabHO’ bubnuorexa [JOK
TEIUIOTHI IIJIaBJICHHUS JibAa" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBanue u KoHAeHcanus. Vicnapenue bubnmoreka [JOK

https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U bubnmnoreka [HOK
KOHJICHCALUU. 3aBUCUMOCTb TEMIIEPAaTypbl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC()EpPHOTO JaBICHUS

22 BrnaxHOCTB BO3VXA. bu6anoreka LIOK
JlaGopaTopHas padora "OnpeneneHue https://m.edsoo.ru/ff0a7628
OTHOCHUTEJILHON BIQKHOCTH BO3ayXa"

23 Pemenue 3anay Ha onpeseneHre BIaKHOCTH
BO3/IyXa

24 [Tpunmns! paboTh! TeMIOBLIX ABurareneil. [lapoBas bu6muoreka [JOK
TypOuHa. /[Burarenb BHyTpEHHEr0 CropaHus https://m.edsoo.ru/ff0a7c7c

25 KIIJI renmoBoro asurareis. TeIIoBbie ABUTATCIN U bu6nuorexa [IOK
3aIATA OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHsI U MIPEBPAICHHS SHEPTUHU B bubnmnoreka [JOK
TEIUIOBBIX IpoLeccax https://m.edsoo.ru/ff0a7c7c

27 [TonroToBka K KOHTPOJIBHON pabOTE MO TeMe bubnuoreka [IOK

"TemnnoBele siBIeHUS. MI3MeHEHNE arperaTHbIx
COCTOsIHU BemecTra"

https://m.edsoo.ru/ff0a83f2
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28 KonTtpouabHnas pa6ora no teme "TenJioBblie Bu6mumoteka [JOK
siBJieHHs1. U3MeHeHne arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0a86ae
BelgecTna

29 Dnektpuzanys Ten. J[Ba poja aIeKTpUIecKuX bubnuotexa [JOK
3apsiJI0B https://m.edsoo.ru/ff0a87e4

30 Ypok-uccnegoBanue "DIeKTpU3alys T HHAYKIHCH 1 but6mmoreka [IOK
U IIPU COIIPUKOCHOBEeHUN" https://m.edsoo.ru/ff0a96b2

31 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona bubnuorexa [JOK

https://m.edsoo.ru/ff0a87e4

32 DnexTpuueckoe mosie. HanpspkeHHOCTh bubnmoreka [JOK
anekTpudeckoro noss. [Ipunuun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX MOJIEN

33 Hocutenu snekrpuyeckux 3aps10B. DI€MEHTapHbIM bubnmnoreka [HOK
3apsg. CTpoeHue aroma https://m.edsoo.ru/ff0a87e4

34 [TpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHUS bubnmnoreka [HOK
AJIEKTPUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha NpyUMEHEHUE CBOMCTB bu6nunoreka [IOK
JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc

36 DNEeKTPUYECKHUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUS. bubnmnoreka [JOK
VICTOYHUKM 3IEKTPUYECKOr0 TOKa https://m.edsoo.ru/ff0a95a4

37 JlefcTBUSI DIEKTPUUECKOTO TOKA bu6muoreka [JOK

https://m.edsoo.ru/ff0a96b2

38 VYpok-uccnenosanue "JIeHCTBUE DIEKTPUIESCKOTO 1 bubmuorexa [JOK
I10JIs1 HAa POBOJHUKYU U TUIIEKTPUKH" https://m.edsoo.ru/ff0a96b2

39 DNEeKTPUYECKUM TOK B METAJIJIaX, )KUJIKOCTSAX U ra3ax bubnuotexa [JOK

https://m.edsoo.ru/ff0a9838

40 DnexTpuuecKkas 1enb U €€ COCTaBHbIE YaCTH bubnmnoreka [JOK

https://m.edso0.ru/ff0a9838

41 Cuna Toka. JlaboparopHas padota "M3mepenue u 0.5 bubnunorexa LIOK
pEeryampoBaHue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6

42 OIeKTpUYecKoe HanpshkeHue. BonbTMeTp. 0.5 bu6nunorexa LIOK

JlaboparopHas pabora "U3MepeHue u
pEryJINpoOBaHue HanpsoKkeHus"

https://m.edsoo.ru/ff0a9e14
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43 ConpoTHBIICHHE POBOAHKUKA. Y ACIIBHOE but6mmoreka [IOK
CONPOTUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
44 JlaboparopHas padora "3aBUCHMOCTh but6mmoreka [IOK
DIEKTPUUECKOT0 COIPOTHUBIIEHUSI NPOBOAHUKA OT €ro https://m.edsoo.ru/ff0aa738
JUTMHBI, TIOMIAN TOTIEPEYHOTO CEUCHHS U
Marepuaia"
45 3aBUCUMOCTb CHJIBI TOKA OT HAMPsHKEHUS. 3aKOH bubnuotexa [JOK
Oma /17151 yyacTka Lenu https://m.edsoo.ru/ff0aad4a
46 JlaGoparopHas padora "HccienoBaHue 3aBUCHMOCTH but6mmoreka [IOK
CHJIBI TOKA, MJIVIIIETO Yepe3 PEZUCTOP, OT https://m.edsoo.ru/ff0aa04e
COMPOTHUBJICHUS PE3UCTOPA M HAMPSOKCHUS HA
pesuctope"
47 [TocnenoBarenbHOE M MApAIICIBHOE COSAMHEHUS bubmuorexa [JOK
MPOBOJJHUKOB https://m.edsoo.ru/ff0aa04e
48 JlaGopaTopHas pabora "l[IpoBepka npaBuiia bubmuorexa [JOK
CJIOKEHUSI HAIPSDKEHUH IIPU IIOCJIEA0BATEIbHOM https://m.edsoo.ru/ff0aaa58
COCAMHEHUH JABYX PE3UCTOPOB"
49 JlaGopaTopHas pabora "IIpoBepka nmpaBuiia Juist bubnuorexa [JOK
CHJIBL TOKA MPH HapajIedIbHOM COETUHEHUUN https://m.edsoo.ru/ff0aadle
pe3ucTopon"
50 Pemenue 3amau Ha npumeHenue 3akona Oma st bubnuotexa [JOK
Pa3JIMYHOIO COECIMHEHHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnuotexa [JOK
JIxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaGoparopHas padora "OnpeneneHne padboThl U but6mmoreka [IOK
MOITHOCTHU SJAEKTPUIECKOro Toka" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUYECKHE 1EeTH U MOTpeOuTenu bubnuotexa [JOK
3JIEKTpUUECKON sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHC
54 [ToaroroBka K KOHTPOIBHOU paboTe MO TeMe bubnmnoreka [JOK
"DnekTpuuecKue 3apsapl. 3apsyKEHHBIE TENNa U UX https://m.edsoo.ru/ff0abd2c
B3auMoJeiCTBUS. [I0CTOSHHBIN 3JIEKTPUYECKUNA TOK"
55 KonTtpouabHas pa6ora no teme ""JjieKTpuyecKue bu6muoreka [JOK

3apAaabl. 3apﬂ)l(eHHLIe TEJAa U UX

https://m.edsoo.ru/ff0abea8
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B3anmoaeicTBus. [10CTOSTHHBIN JIeKTPUYECKUI
TOK"

56 IlocTossHHBIC MAarHUTEL, KX B3aNMOJICHCTBHUE 1 but6mmoreka [IOK

https://m.edsoo.ru/ff0ac3d0

57 Ypok-uccinegopanue "M3ydueHne noaei MoCTOSHHBIX 1 1 but6mmoreka [IOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarnauTHOe 1ojie. MarHuTHOE 10JIe 3eMJIH U €T0 1 bubnuorexa [JOK
3HAYEHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba

59 OmnpeiT DpcTena. MarHuTHOE TOJIE SIEKTPUIECKOTO 1 bubmmoreka [JOK
TOKa MarHuTHOE 10JIe KaTylIKH ¢ TOKOM https://m.edsoo.ru/ff0ac1d?

60 [IpuMeHeHne 3IeKTPOMArHuTOB B TEXHHUKE. 1 0.5 bu6mmoteka [IOK
JlaGopaTopHas pabora "V3ydyeHue AeUcTBUS https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIS HAa MPOBOJIHUK C TOKOM"

61 DJIEKTPOABUTATENb TOCTOSHHOTO TOKA 1 bu6nunoreka [IOK
Hcnonbs3oBaHne NIEKTPOABUTATENICH B TEXHUIECKHUX https://m.edsoo.ru/ff0ac86¢c
yCTpOICTBAxX U Ha TpaHcnopte. JlabopaTopHas
pabota "KoHCTpynpoBaHue U H3y4eHHE paOdOThI
3JIEKTPOJABUTATENS "

62 OnpiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM 1 bubmuoreka [JOK
naaykuuu. Ipasuno Jlenna https://m.edsoo.ru/ff0acb14

63 Onexrporerepatop. CriocoOb! MOTyYeHUs 1 bubmmoreka [JOK
ANEKTPUYECKOW SHEPTUH. DIIEKTPOCTAHLIUN Ha https://m.edsoo.ru/ff0acb14
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHUHU

64 ITonroToBka K KOHTPOJBHON paboOTeE MO TeEMe 1 bu6muoreka [JOK
"JJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ffO0acdc6

65 KontpoabHnasi padora no teme "JiekTpuyecKue 1
M MAarHUTHbIE siBJIeHus1"

66 PesepBHEIit ypok. PaboTa ¢ TekcTamu 1Mo TeMe 1 bubmmoreka [JOK
"TemoBbie siBICHUS" https://m.edsoo.ru/ff0acc5e

67 HroroBasi koHTpoJIbHasi padoTa 3a Kypc «Pu3zuka 1 bu6muoreka [JOK
8 kiace» https://m.edsoo.ru/ff0acdc6

68 Pabora Haj ommbOkamu 1
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IHOYPOYHOE INIVTAHUPOBAHUE 9 KJIACC

Ne Tema ypoka KoJsmn4yecTBo 4yacoB DJIeKTPOHHBbIE
n/n Bcero | Konrpoiabnbie | IIpakruyeckue uudposeie
padoTbI padoThbI o0pazoBare/ibHbIE
pecypcsbl

1 Mexanunyeckoe aBuKeHUE. MarepranbHas TOUYKa 1 Bu6muoteka [JOK
https://m.edsoo.ru/ff0ae612

2 Cucrema orcuera. OTHOCUTEIIHFHOCTh MEXaHHYECKOIO 1 bubnunoreka LIOK
JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0ad19a

4 HepaBHoMmepHoe npsimonuHeiiHoe nprxenue. CpenHss 1 bubnmnoreka HOK
Y MTHOBEHHAas1 CKOPOCTh https://m.edsoo.ru/ff0ad19a

5 [IpsiMonrHENHOE paBHOYCKOPEHHOE IBUKEHHUE. 1 bubnmnoreka HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4

6 CKOpOCTh NPSIMOJIMHEMHOT'O PAaBHOYCKOPEHHOTO 1 bubnmnoreka HOK
neuxenus. ['paduk ckopoctu https://m.edsoo.ru/ff0ae612

7 JlaGoparopHas padora "OnpeeneHre YCKOPEHHUs Telia 1 1 bu6nuorexa [IOK
IIpY PAaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOU https://m.edsoo.ru/ff0adb18

IJI0CKOCTH"

8 CBoOoanHoe magenue tea. OneIThl ['amunes 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ael76

9 PaBHOMEpHOE ABMXKEHUE IO OKpYKHOCTU. [lepron u 1 bubmuoreka [JOK
yacTtoTa oOpanienus. JInHeiHas u yrioBas CKOpOCTH https://m.edsoo.ru/ff0ael76

10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

11 [lepssiit 3akoH HetoToHa. BekTop cuiibl 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Heiorona. PaBHozelicTByomIas cuna 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon Hetotona. Cynepnosunus cui 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0ae982

14 Pemenue 3ana4y Ha npuMeHeHune 3akoHOB HeloToHa 1 bu6muoreka [IOK
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15 Cuia ynpyroctu. 3akoH ['yka bubmmoreka [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuiia ynpyroctuy»
17 JlaGoparopHas pabora «OmnpeielIeHHE )KECTKOCTH but6mmoreka [IOK
IPY>KUHBDY https://m.edsoo.ru/ff0aee28
18 Cuia TpeHus bubnuotexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuma TpeHUs» Bu6muotexa [JOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTopHas padora "Onpenenetue koddhduimenTa bubnnorexa [JOK
TPEHMS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo teme "3akoHbl HeroToHa. Cuia bu6nuorexa [IOK
ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ffO0afb8e
22 Cwuia TSOKECTH U 3aKOH BCEMHUPHOTO TSATOTEHUS. bubnuorexa [IOK
YckopeHrne CBOOOTHOTO TaICHHUS https://m.edsoo.ru/ff0af044
23 Ypoxk-koHbepenus "JIBUKESHHUE TSI BOKPYT bubmuorexa [JOK
rpaBuTanonHoro 1enarpa (CojiHeuHas cucTeMa). https://m.edsoo.ru/ff0af33c
lanaktrku"
24 Pemenue 3agau mo Teme "Cuiia TSOKECTH M 3aKOH bu6anoreka LIOK
BCEMHPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMuueckas ckopocTb. HeBecomocTs 1 bubmuoreka [JOK
IIepErpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHOIl TOUkH. AGCOIIOTHO bubmuoreka [IOK
TBEpAOE Teo. PaBHOBEcHe TBEPAOro TENa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpAIllCHHs
27 MowmeHT cuinsbl. LleHTp TsxecTn bubmuoreka [JOK
https://m.edsoo.ru/ff0af33c
28 Pemenue 3anau no teme "MomeHT cuiibl. LleHTp bu6muoreka [JOK
TsKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bubmuoreka [JOK
"Mexannueckoe aBmxenne. B3aumonelictsue ten" https://m.edsoo.ru/ff0b0408
30 KontpoabHnasi padora Nel mo teme ""MexaHuueckoe bub6muorexa [IOK

IBICKeHue. BzanmopeiicTeue Tea"

https://m.edsoo.ru/ff0b06ec
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31 Nmnynbe Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUS bubnuotexa [JOK
VMITYJIbCA. YIIPYrO€ U HEYNPYyroe B3auMOACHCTBIE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amau mo reme "3aKkoH coxXpaHEHUS but6mmoreka [IOK
umIyibca" https://m.edso0.ru/ff0b096¢c
33 Ypoxk-koHbepennus "PeakTHBHOE IBUKSHHE B bubnuotexa [JOK
IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b0db8
34 Mexannyeckas paboTa U MOIITHOCTh but6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
35 PaGota cuitbl TSKECTH, CUITBI YIIPYTOCTH U CHITBI bubmmoreka [JOK
TPEHUS https://m.edsoo.ru/ffOb0db8
36 JlaGopaTopHas padora «OnpeieeHre padoThl CHIIbI bubnnorexa [JOK
TPEHUS IPU PABHOMEPHOM JIBUKEHUHM TeJia MO https://m.edsoo.ru/ff0b0db8
TOPU30HTAILHOW MOBEPXHOCTH)
37 Cs3b sHeprun U padoTsl. [loTeHIManbHas SHEprus bubnmnoreka HOK
https://m.edsoo.ru/ff0b0c32
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM bubnuoreka [IOK
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUH B MEXaHHUKE bubmuoreka [IOK
https://m.edsoo.ru/ff0b0c32
40 JlaGoparopHas pabora «M3ydeHne 3aKkoHa COXpPaHSHUSI but6mmoreka [IOK
SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE TBUKEHNE U €r0 XapaKTEPUCTHKU bubnuotexa [JOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyk/1eHHbIE KOoJeOaHusl. bubnuoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKkuii ¥ NPyKUHHBIA MassTHUKU bubmuoreka [JOK
https://m.edsoo.ru/ff0b0c32
44 Ypoxk-uccienoBanre «3aBUCUMOCTD MTEPUOIa but6mmoreka [IOK
KOJIeOaHUH OT YKECTKOCTH MPYXKUHBI U MacChl rPy3a https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHue sHEprur MPU MEXAHNIECKHUX bubnuoteka [JOK
KoJe0aHusIX https://m.edsoo.ru/ff0b0c32
46 JlaGoparopHas pabora «OrnpeiesieHre 9acTOThl U but6mmoreka [IOK

ocpuoaa KoJIeOaHMIt OPYXXUHHOI'O MaATHHUKA»

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

47 JlaGoparopHas pabota «IIpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/ff0b197a
nepuosa kojebaHuil rpysa, MoABEIIEHHOTO K HUTH, OT
MacChl ITpy3a»

48 Mexanndeckue BoJIHbI. CBOMCTBA MEXaHUUECKHUX but6mmoreka [IOK
BOJIH. [IpooIbHBIE U IONIEpEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe

49 VYpoxk-koHhepeHmnus "MexaHn4ecKrue BOJIHEI B bubnuotexa [JOK
TBEpIoM Tese. CeiicMruecKne BOJIHbI" https://m.edsoo.ru/ff0b23ca

50 3ByK. PacripoctpaneHne u oTpakeHHE 3ByKa bubnuotexa [JOK

https://m.edsoo.ru/ff0b23ca

51 Ypoxk-uccienopanue "HabaroieHre 3aBUCUMOCTH bu6mmoteka [IOK
BBICOTHI 3BYKa OT YaCTOTHI" https://m.edsoo.ru/ff0b23ca

52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKHI bubmuoreka [IOK
pe30HaHC https://m.edsoo.ru/ff0b23ca

53 Ypok-koHbepeHius "YiubTpa3ByK U HHGPaA3BYK B bubmuorexa [JOK
NPUPOJAE U TEXHUKE" https://m.edsoo.ru/ff0b23ca

54 [ToaroroBka k KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHbI bubmuorexa [IOK
coxpaHeHus. MexaHn4eCcKre KojaeOaHusl U BOJHBI" https://m.edsoo.ru/ff0b25f0

55 KonTtpouabHas pa6ora Ne2 no teme "3akoHbl
coxpaHeHusi. Mexanuveckue KoJje0aHus U BOJHbI'"

56 DNEeKTPOMarHuTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJTHBI bubnuotexa [JOK

https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH

58 Ypoxk-kondepennus "[llkana 37eKTPOMarHUTHBIX bubmuoreka [JOK
BoJH. Mcrmonp30BaHue DIIEKTPOMATHUTHEBIX BOJIH JIJISI https://m.edsoo.ru/ff0b2fe6
COTOBOW cBsI3U"

59 Ypoxk-uccrnenopanue "M3ydyeHne CBOWCTB but6mmoreka [IOK
AJICKTPOMATrHUTHBIX BOJIH C TOMOIIBEK MOOUIBLHOTO https://m.edsoo.ru/ff0b2c6c
tenedona"

60 Pemenwe 3a1a4 Ha onpe/ielIeHUe YacTOTHI U JITHHBI bubnunoreka [JOK
AJIEKTPOMATHUTHOMN BOJIHBI https://m.edsoo.ru/ff0b31d0

61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh CBETA. bubnuoteka [JOK
BousiHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0

62 Ucrounnku cBera. [IpsMonuHeitHOE pactipocTpaHeHne bubnuoteka [JOK
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ceera. 3armenus ConHua u JIyHsl

https://m.edsoo.ru/ff0b3658

63 3akoH oTpakeHHs cBeTa. 3epkana. Pemenue 3a1a4d Ha bubmmoreka [JOK
MPUMEHEHUE 3aKOHA OTPAXKECHUS CBETA https://m.edsoo.ru/ff0b38c4

64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS CBETa bubmmoreka [JOK

https://m.edsoo.ru/ffOb3aea

65 [TonHOE BHYTpEHHEE OTPAKEHUE CBETA. bubnuotexa [JOK
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIAX

66 JlaGopaTopHas padora "MccienoBanue 3aBUCUMOCTH bubnuorexa [JOK
yIJia NpeJoMJIEHUs] CBETOBOIO JIy4a OT yrjia HajaeHus https://m.edsoo.ru/ff0b3c5c
Ha rpaHuiie "Bo3iyx-creksio""

67 Ypoxk-koHbepenus "Vcroap30BaHNuEe MOJHOTO bubmuorexa [JOK
BHYTPEHHEr0 OTPAKCHUS: CBETOBOJBI, https://m.edsoo.ru/ff0b3c5c
ONTHUKOBOJIOKOHHAS CBSI3b"

68 JInuzel. OnTHYecKas Cujia JTUH3BI bu6mmoteka [IOK

https://m.edsoo.ru/ffob3f2c

69 [TocTpoenne n3o0paxeHU# B TMH3AX bubnmnoreka HOK

https://m.edsoo.ru/ff0b444a

70 JlaGopatopHas padora "OnpeneneHre GOKYCHOTO bu6nuorexa [IOK
DAcCTOSIHUS Y OITHYECKON CHJIBI COOMpAIOIIEH https://m.edsoo.ru/ff0b4206
JIUH3b!"

71 VYpok-koadepeHuus "OnTudecKre JIMH30BEIC bu6anoreka LIOK
npuoopsl” https://m.edsoo.ru/ff0c0a7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmuoreka [JOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koubepenmus "JledekTsl 3penns. Kak bu6nuorexa [IOK
COXPaHUTh 3peHue" https://m.edsoo.ru/ff0b4684

74 Paznoxenue 6enoro ceera B criekTp. ONbITHI bubmuoreka [JOK
Herorona. CnokeHne ClieKTpajJbHbIX IBETOB. https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera

75 JlabopaTopHas pa6oTta "ONbITHI 10 PA3T0KEHUIO bubnuoteka [JOK

0€eJI0r0 CBeTa B CIIEKTP M BOCIPUATHIO 1IBETA
IPEIMETOB IIPU MX HAOIIOJICHUH Yepe3 IIBETOBBIC
uneTpsr”

https://m.edsoo.ru/ff0cOe2a
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76 VYpok-nipakTukyM "BoHOBBIE CBOWCTBA CBETA! but6mmoreka [IOK
nucnepcus, uarepdepennus U gudpaxmsa” https://m.edsoo.ru/ff0b4684
77 OmneiTel Pe3epdopaa u uranerapHas MOJIENb aTOMa bubnuotexa [JOK
https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanue u norsiouieHue ceera aToMoM. KBaHTHI. Bu6muoteka [JOK
JIunelyaTele CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyMm "HabroaeHie CIICKTPOB bubnnorexa [{OK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PanyoakTMBHOCTH U €€ BUJIBI bu6mmoteka [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. HykinoHHas Mmozienb bubnmnoreka HOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE peBpaieHus. M30Tomnbl bu6nuoreka [IOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bu6mmoteka [IOK
npeBpaiieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepwon monypacmana bubnmoreka [JOK
https://m.edsoo.ru/ff0cib4a
86 Ypoxk-koHbepenmus "PaairoakTHBHBIC H3TYUYCHUS B but6mmoreka [IOK
NpUPOJAE, METUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUSI 3PS A0BOrO U bubnmnoreka [JOK
MacCOBOI'0 YUCEI https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX sziep. CBsA3b Maccel U bubmuoreka [JOK
DHEPIUHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau no reme "fAnepueie peakuun" bubnmnoreka [JOK
https://m.edsoo.ru/ffOclb4a
90 Peakuuu cunresa u nenenus saep. Mctounuku bubnmnoreka [JOK
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Ypok-koudbepenius "AnepHas sHepreTrka. JlencTBus bubnuoteka [JOK
PaIMOAKTUBHBIX U3JIYYECHUN HA )KMBbIE OPTaHU3Mbl" https://m.edsoo.ru/ff0clb4a
92 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe bu6muoreka [IOK

"DJIeKTPOMAarHUTHOE MoJie. DIEKTPOMarHUTHbIE
BoHEBI. KBaHTOBEIE sBjIEHUS"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c223e

93 KontposabHasi pa6ora Ne3mo Teme 1
""JJIeKTPOMATrHUTHOE NoJIe. DJIEKTPOMarHuTHbIe
BOJIHbI. KBaHTOBbBIE siBJIeHUS"

9 [ToBTOpeHue, 0000IeHKe. JTabopaTopHbIe PAaOOTHI IO 1 1 bubnnorexa [{OK
Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06006meHue. Pemenue pacueTHBIX U 1 bubmmoreka [JOK
KauyeCTBEHHBIX 3aJ1a4 1o TeMe '""Terosble npouecch” https://m.edsoo.ru/ff0c2572

96 [ToBTOpenue, 06006meHue. Pemenne pacueTHBIX U 1 bubmmoreka [JOK
KauecTBeHHBIX 3aaa4 1o Teme "KIIJI TermmoBbix https://m.edsoo.ru/ff0c2a22
nBUTaTENCH"

97 [ToBTOpenue, 06061meHne. Pemenne pacueTHbIX U 1 bubnmnoreka [HOK
KadyeCcTBeHHBIX 3a/1a4 1o Teme "KI1J] https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTAaHOBOK"

98 [ToBTOpenue, 0600IeHre. JTabopaTopHbIe PAOOTHI 11O 1 1 bubnnorexa [JOK
Kypcy "CBeToBbIe sBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamMu Mo Teme 1 bu6nuorexa [IOK
"3aKOHbBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1Mo Teme 1 bu6nmorexa [IOK
"Konebanus u BoJgHBI" https://m.edsoo.ru/ff0c2e82

101 HTorosasi kKoHTpOJILHast padoTa 3a Kypc «Pu3uka 1 bu6muoreka [JOK
9 ki1ace» https://m.edsoo.ru/ff0c3044

102 IToBTOopenue, 0600meHue. Pabora ¢ TekcTamu. 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» ®Gusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»
» Gusuka, 8 knacc/ [epsimkun A.B., O0G1IECTBO € OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe o0iecTBo «M3aaTebcTBO
«IIpocsemenue»
» ®usuka, 9 xnacce/ [leprimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY»; AkitnonepHoe obmiectBo «M3aaTenbcTBO
«IIpoceemenue»

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

7 KIIACC

1.Paboyas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111er0 0OpazoBanus. Puznka. 7 — 9 kiaccel
(aBToper:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o pusuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykammk B.1. COopHUK BOpOCOB U 33124 no ¢usuke. 7-9 k. — M.:
[Ipoceemenne, 2010. —192c.

8 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9ximaccol: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusnka. 7 — 9 kiacchbl
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUM C BBIOPAaHHBIM YUEOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykammk B.M. COopHUK BOpOCOB U 3a1a4 no ¢pusuke. 7-9 k. — M.:
[Tpoceemenne, 2010. —192c¢.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U KOHTPOJIbHBIC
pabotsl. —5-¢ uzmanmne,- M.UJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. Jlabopatopusie padoTsl. KoHTpoasHBIE
3aganus. —CaparoB:JIuneit, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. Ousnka. 7 kimacce/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuebHo-metoauueckoe nocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ilepoimkun @usuka-8ki 2017 M. dpoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. [Ipoda



12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIe U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmatosa ,O.P. [lledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapown, C.B. Ilo3oiickuit Coopurk Borpocos u 3aiau
2015 M. Jlpoda

9 KIIACC

1. PabGouas nmporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOANUECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ m3x.,ctepeotni. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3zoBanusa. Puznka. 7 — 9 kiacchl
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Ileprrikun A.B. @usnka. 7 kiacc. Y4eOHUK 1151 00111€00pa30BaTEIbHBIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.U. COopHUK BOpOoCcoB U 3a1a4 1o ¢pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3znka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIBHBIE 1 KOHTPOJIbHBIC
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. JJaboparopusie padboTbl. KOHTpoOJIbHEIE
3aganus. —Caparos:JIunein, 2014.

8. «KonTponbHO-U3MepurenbHbie MmaTepuansl. Pusnka. 7 kimacc/Coct. H.U.
3opuH. — 2-¢ m3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-merogudeckoe nocoouve/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

KoHTposnbHbIe U caMocTosATeNbHbIE paboThl MO Pu3nke. 9 kiace: Kk yueOHuky A.B.
[lepwikuna, E.M. I'yrauk «®uszuka 9 xknace» / O.W. I'pomuesa. — M.
MN3natennscTBO «OK3ameny, 2014,
Tectsl o pusnke. 9 kiace: k yueonuky A.B. Ilepoikuna, E.M. I'yTHuK
«Du3uka
9 knace» / O.W. I'pomueBa. — M.: U3znarenbcTBo «OK3amen», 2010.
dusuka. 9 kitacc. TeMaTuuecKre TECTOBEIE 3aaHus I moaAroToBku Kk [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — fApocnasns: OO0 «Axkagemust
pasButus», 2014.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

7 KIIACC

1.bubnuoteka — Bc€ mo mpeamery «duszukay. — Pexxum nocrymna:
http://www.proshkolu.ru
2. BuzeoomnbIThl Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru
3. Enunas xomekiuys nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pesxum



nocryma: http://school- collection.edu.ru

4. laTepecHble MaTepralibl K ypokaMm (PH3UKH TI0 TeMaM; TECTHI 110 TeMaM;
HarIsgHbIe TOCOOMS K ypokaM. — Peskum foctyma: http://class-fizika.narod.ru

5. lludposeie 0OpazoBaTeIbHBIC pecypchl. — Pexxum moctyna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum gocryna: http://www.fizika.ru
8 KJIIACC

1. bubmmoTteka — Bcé€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum moctyna: http:/fizika-class.narod.ru

3. Enunas komnekuus nudpoBsix 00pa3oBaTeIbHBIX PECYpCOB. — Pexkum
nocryma: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKU IO TeMaM; TECTHI 110 TeMaM;
HarJsIHbIC Toco0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. lludpossie 0Opa3oBareabHbIE pecypehbl. — Pexum nocryna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru

9 KJIIACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunast kosuiekius mudpoBbIX 00pa30BaTEebHBIX PECYPCOB. — Pexknm
nocryma: http://school- collection.edu.ru

3. aTepecHble MaTepHaiibl K ypokaM (PU3HMKH 110 TeMaM; TeCThI IT0 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

4. Iludposbie 00pa3oBaTeNbHBIC peCypchl. — PexxuM octyna:
http://www.openclass.ru

5. DnekTpoHHBIC YyueOHUKH 110 ¢usuke. — Pexxum mocryna: http://www.fizika.ru
6./lucranmmonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpBITHIH KI1acc.
CeteBoe oOpaszoBaTenbHOE coodIiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosutekius udpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP UH(HOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 centa0ps» marepuansl o gusuke. http://archive.1september.ru/fiz
11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: o0yuaroiias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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