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HHOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o ¢gu3HKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs COCTABJICHA Ha OCHOBE MOJIOKEHHMA
u TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOW 0Opa30BaTENbHON MPOTPAMMBL,
npencrasieHHbix B ®I'OC OO0, a takke ¢ yd4érom ¢enepaiabHOil paboyeil mporpammbl BOCIUTAaHHUS H
Konnenuuu npenogaBanust yaeoHoro npeamera « Ou3uka.
Conmepxxanue mporpamMmbl 1O (U3MKEe HampaBlIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH OOyYaroLUXCs U OpraHU3aLUI0 U3yYeHHs (PU3UKU Ha JIeATEIbHOCTHOW OcHOBE. B mporpamme no
(¢U3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH y4deOHOTO mpeamera B peanusanuu tpeboBanmii PI'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIlPEIMETHBIM pe3ysibTaTaM OOYYEHHs, a TaKKe MEKIIPEJIMETHBIE CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEAMETOB Ha YPOBHE OCHOBHOTI'O OOIIIET0 00pa30BaHusl.
[IporpamMma no ¢u3Mke ycTaHaBIMBAeT paclpejaesieHue yueOHOro maTepuaia mo rogaMm oOydeHus (1o
KJlaccam), MpejularaeT MPUMEPHYIO IMOCJIeI0BaTebHOCTh M3yYeHHUS TE€M, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUSA
MIPEIMETHOTO COJEpKaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.
[IporpamMma no ¢u3uke paspadboTaHa C I€JIbI0 OKa3aHUS METOAMYECKON MOMOIIM YYUTENI0 B CO3AaHUU
paboyeil mporpaMMbl 10 y4eOHOMY ITPEIMETY.
®u3nKa ABIFETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIBKY
¢buznyecKkue 3aK0oHbI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUMN, U3y4aeMbIX XUMUEH, OHoJIoruei, actpoHoMuei u
¢buznueckoil reorpadueil, BHOCUT BKJaJ B €CTECTBEHHO-HAY4YHYIO KapTHHY MUpa, IPEIOCTaBisgeT Haubolee
sICHbIE 00pa3Libl MPUMEHEHNs HAyYHOTO METOJIa MO3HAHUs, TO €CTh Crloco0a MOJIy4eHHUsl T0CTOBEPHBIX 3HAHUM
0 MHUpe.
OpHa W3 IIaBHBIX 3a/7a4 (U3NYECKOro OOpa30BaHUSA B CTPYKType oOuiero oOpa3oBaHHS COCTOUT B
(bopMHUPOBaHUU €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH U MHTEpECa K HAyKe Y 00yJaroLuXcs.
N3yuenne ¢u3nku Ha 06a30BOM ypOBHE IpPENIOJIAaracT OBJAaJEHHE CICAYIOIIUMHU KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO T'PAMOTHOCTb:
® HAy4YHO OOBACHATH SIBJICHMUS,
® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BaHMS;
® UHTEpPHPETUPOBAaTh JAHHBIE U MHCIOJb30BaTh HAYYHbIE J0KA3aTeNbCTBA JUISL IOJIyYCHMS
BBIBO/IOB.
Ilenn usydeHus (U3MKM Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHus ompeneneHsl B KoHuenuuu
npernojaBaHus yuyeOoHoro npeamera «Pusuka» B oOpa3oBarenbHbIX opraHuzanuax Poccuiickoil ®enepanum,
peanu3ylolMX OCHOBHbIE 00LIe00pa3oBaTeIbHblEe IPOrpaMMbl, YTBEpKIEHHON pemenueM Kosuteruu
MunucrtepcTBa npocsenieHus: Poccuiickoii @enepanun (mpotokoi ot 3 aekadps 2019 r. Ne [TK-48H).
eaun nzyyeHus GpU3NKu:
e npuoOpeTeHHe MHTEepeca U CTPEeMIIEHUS O0ydaroluXcs K HaydHOMY M3YYEHMIO NPHUPOABI, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

® Da3BUTHE MPEJACTABIECHUI O HAaydyHOM METOJIe NMO3HAHUA U (POPMUPOBAHUE HCCIEIOBATEIBCKOIO
OTHOILIEHMSI K OKPYKAIOIIKUM SIBJICHUSAM;

e (opMupOBaHME HAYYHOI'O MHPOBO33PEHHUsI KaK pe3yjbTaTa W3Y4E€HHUS OCHOB CTPOCHHUS MaTepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PM3UKHY;

e (opMupoBaHME MPEACTABICHUHN O posin (PU3NKM A1 Pa3BUTUA IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U T€XHOJIOTHI;

® Dpa3BUTHE MPEACTaBIEHUI O BO3MOXHBIX cepax Oynymeidl mnpodeccuoHanbHOM AEATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJAJIbHEHIIEMY 00YUYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHre STHX IeJed mporpamMmbl MO (HU3MKE Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHuUs
o0ecreunBaeTcsl pelIeHneM CIeIylonnx 3a1ay.

e npuoOpeTeHHEe 3HAHUW O JAUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHHMYECKUX, TEIJIOBBIX,

AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e npuoOpeTeHHEe YMEHUH ONUCBIBATH W OOBACHATH (U3WYECKUE SBICHHS C HCIOJIb30BaHHEM
MOJIyYCHHBIX 3HAHUI;
® OCBOGHHE METOJOB pEHICHUS MPOCTEHIINX pacuy€THBIX 3aJad C HCIOJIb30BAaHUEM (DUBNUECKUX
MO/IEJIEH, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHE YMEHHUI HAOIIOJAaTh MPHUPOJHBIC SBJICHUS M BBIIOJIHATH ONBITHI, JIAOOpPATOPHBIE PaObOTHI U
OKCHICPUMCHTAJILHBIC UCCICAOBAHUS C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;
e ocBOeHHE NPUEMOB PabOTHI ¢ WH(pOpMANHEH (U3UUECKOTO COJIEPKAHMS, BKIOYAs MHOOPMAIHIO O
COBPCMCHHBIX JOCTHKCHUAX (1)I/ISI/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC I/IH(I)OpMaIII/II/I;
® 3HAKOMCTBO CO cdepaMu TPO(HECCHOHATBHOW JEATEIbHOCTH, CBS3aHHBIMH C (DHU3UKOH, U
COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHUAX (1)I/I3I/III€CKOI>'I HayKH.
Ha uzyuenue ¢usuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOT'O 00I1ero 00pa3zoBaHusi oTBOAUTCA 238
JacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJelnmo0), B 8 kimacce — 68 wacoB (2 yaca B Henenmo), B 9 kimacce — 102
Jaca (3 qaca B HEJZIEII0).

[Ipennaraempiii B mporpamMMe 1o (uU3MKE IepedeHb J1abOopaTOpHbIX pabOT U  ONBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JIENaeT BbIOOP MPOBEACHUS Ja00paTOpPHBIX PadOT U OMBITOB C YYETOM
WHIUBUAYAIbHBIX OCOOEHHOCTEH O0Oydaroluxcs, CHUCKAa SKCIEPUMEHTANbHBIX 33JaHUN, NpeiaraeMblX B
paMKax OCHOBHOT'O TOCY/IapCTBEHHOIO K3aMeHa 0 (PU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®usuka — Hayka o npupone. SABnenus npupoasl. PU3ndecKue sBICHUA: MEXaHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenwuuH. Puszndeckue npUOOPHI.
[TorpemHocTh M3MepeHnd. MexXayHapoIHas CUCTEMA €IHHMII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH M3y4yaroT npupony. EcTecTBeHHO-HaydHBII
METOJi TMO3HaHMUS: HAOIIOJEHHE, IMOCTAaHOBKAa HAayyHOTO BOMPOCA, BBIABMKEHHE THIIOTES,

SKCHEPUMEHT IO TMPOBEpKE THUIOTe3, OOBsACHEHHEe HabmonaeMoro spiaeHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKNE, MAarHUTHBIEC, CBETOBHIC SIBIICHHUS.

2. ®usnueckue NpuOOPHl U MpoIeaypa MPSMBIX U3MEPEHUN aHAJIOrOBBIM U IU(PPOBHIM
prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue 1EHBI ACTICHUS IIKATBI U3MEPHUTEIBHOTO NMPUOOpA.
N3mepenue paccTosHUI.

3. Hsmepenne 00bEMa )KUAKOCTH U TBEPIOTO TeEa.
4. OmnpezaeneHue pa3MepoB MaJIbIX TEl.
5.

N3mepenue Ttemmeparypbl NpU TOMOIIHM KHUAKOCTHOTO TEpMOMETpa M JaTdydKa
TEeMITepaTyphI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3BI: JATBHOCTH MOJETA IIApUKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKA.

Pasznen 2. [lepBoHayaibHble CBeIEHUS O CTPOEHUHU BeleCTBA.

CrpoeHue BemecTBa: aToOMbl W MOJIEKYNbI, MX pa3Mepbl. OIBITHI, JIOKa3bIBAIOIINE
JTUCKPETHOE CTPOSHHUE BEIECTBA.

JIBwxkenne dactuil BemiecTBa. CBsA3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoil.
bpoyHoBckoe nBuxenue, auddys3us. B3anMoneicTBHe YacTHI[ BEIIECTBA: NPUTHKCHHE U
OTTAJIKUBaHHUE.

ArperaTtHble COCTOSIHMS BEIIECTBA: CTPOCHHME Ta30B, JKHUIKOCTEH U TBEPIBIX
(kpucTauinyeckux) Ten. B3auMocBs3bp MeXaAy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX

COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.
1. HaOmoneHnne GpOyHOBCKOTO JABHKEHHSL.
2. HaGmonenue nuddys3uu.

3. Ha6n}oz[eHHe HBHCHHﬁ, 06T>}ICH$II-OIJ_II/IXC}I IMMPUTAKCHHUEM HJIM OTTAJIKUBAHUEM YaCTUIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamMerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).
2. OmbITHI IO HAOIOJICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYNKEHUIO ACUCTBUS CUT MOJIEKYISPHOTO MPUTSIKEHUS.
Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r myTu U BpeMEHU JBUKECHHUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUEe Tell KaK MPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa MHepTHOCTH Tena. IlnotHocTs BemectBa. CBs3b
TUTOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cunma kak XapakTepucTuka B3aumojnerctBus Tten. Cuna ympyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO JUHAMOMETpa. SIBIeHHE TAroTeHus W cuia Tsbkectu. Cuna
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocTh. CiriojkeHue cuil, HalpaBJIEHHBIX I10
onHO# npsimoil. PaBHoxelicTByromast cui. Cuiia TpeHus. TpeHre CKOJIBKEHUS U TPEHHE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOro JIBHKEHHS Tela.

2. H3MepeHHe CKOpOCTH MPSAMOJIUHEITHOTO JBUKEHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHue U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJICHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBWIKEHHUS (IIapuKa B JKUIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).

2. OmnpeneneHue cpeaHEd CKOPOCTH CKOJIBKECHMsI OpycKa WM IIapvKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaliuu) npyKUHbBl OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHHS OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIHUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBiaeHust TBEPABIMHU TEIAMHU, KUIKOCTIMHU
u razamu. 3akoH [lackans. [IneBmaTnueckue MalmuHbL. 3aBUCUMOCTH JABIICHUS >KHJIKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmarommuecs cocynsl. [ 'uapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuyermnu. M3mepenune atmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMOc(epHOTO JaBJICHHUS OT BBICOTHI HaJl YpoBHeM Mops. I[Ipubopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTB JIaBJIEHHUS raza OT TEMIEPATYpBHI.

[lepenaua naBieHUs )KUIKOCTBIO U Ta30M.

3. CooObmatoiuecs: CoCy/bl.
4. I'mapaBiIMUYECKU Mpecc.
5. IlposiBneHue aeicTBHsI aTMOC(HEPHOTO IaBICHUSI.



3aBUCUMOCTh BBITAJIKUBAIOMIEH CHUIBI OT OO0BEMA TMOTPYKEHHOU 4YacTH Tela W
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITANKUBAIONIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIECHUS INIOTHOCTEN TEJIa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma NOrpyKEHHOH B JKUAKOCTb
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUJIbI, ACWCTBYIOIIEM Ha Telo, HOTpPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIEH CWIIBIL, JCHCTBYIOIIEWM HAa TEIO B
KUJKOCTHU, OT MACCHI TEJA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKM M ONpEAcIeHue €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexanudeckast pabota. MOIIHOCTS.
[IpocThie MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBeCHs

phluara.

[IpumeHeHre mpaBuia paBHOBECHS phlyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKHU.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHM3MBI B OBITY ¥ TEXHUKE.
Mexannueckas sHeprus. KuHeTmdeckas W mnoTteHuuanbHas osHeprud. [Ipespaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHJIBI TPEHUS NPU PABHOMEPHOM JBIKEHUH Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. Usmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUU.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKOM TEOpUU CTpOeHUs BellecTBa. Macca
U pa3Mepbl aTOMOB W MoOJeKyld. OmnbITbl, NOATBEPKIAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monpenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BerlecTBa. Kpucramnnyeckue u
amop¢usie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUJIKOCTEH U TBEPABIX TEJT Ha OCHOBE MOJIOKEHHIA
MOJIEKYJIAPHO--KUHETUUECKOW Teopur. (CmauMBaHWE M KanWUISIpHbIE SBIEHUA. TeroBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKEHHS YacTHII.
Buytpennsis oHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW OJHEpPruM: TeIulonepenaya u
coBepireHne paboThl. Buapl Temonepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYeHHE.



KonuuectBo TemnoTel. YenbHas TEIIOEMKOCTb BelleCTBa. Te€IuiooOMEH U TENJoBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAITMYECKUX
BEIIECTB. YJenpHas TemioTa IutaBieHus. I[lapooOpazoBanume u KonjaeHcamusi. Mcmapenwue.
Kunenne. YnenpHast Temiora mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpaTypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[puntmner paboter TermmoBbix apurateneit KIIJ[ TemmoBoro aBuratens. TeruioBbie
JIBUTATENIH U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALLEHHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBIKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoienue TemnoBoro paciiupeHust Tell.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMnepaTypsl.

Buael Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

HarpeBanue nipu coBepiiieHnr paboThl BHEITHUMU CHJIAMH.
. CpaBHEHUE TEINTIOEMKOCTEN Pa3IMYHbBIX BEUIECTB.
. HaGmronenue xumnenus.
. Habnionenue nocrosiHCTBa TEMIIEpaTyphl MPH TUIaBICHUH.
13. Moenu TeIUIOBEIX ABUTATEIIEN.
Jlabopamopnuie pabomul u onvimeoi.
1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUSI.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOM COJIM WIIK caxapa.

[ S
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3. OnpwIThI 110 HAOTIOICHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEI.
4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.
5. OneIThl, JEMOHCTPUPYIOIIHME 3aBUCHMOCTh [ABJICHUS BO3[yXa OT €ro o0bémMa

HarpeBaHMsl WIH OXJIAXKICHHSL.
6. IlpoBepka rHUMOTe3bl JMHEHHONH 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUYECKON TPyOKEe OT TeMIIEpATypBHI.
7. HaOnroneHue M3MeHEHMs BHYTPEHHEH SHEPIUHU Tesla B pe3yibTaTe TeIlonepesadd U
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH MpH TEMmIooOMEeHe C
HarpeTbiM METaNINYECKUM [IWJINHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue nporecca nCrnapeHusl.
12. Onpenenenne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI IIJIABJICHUS JIbJIA.
Paspes 7. duekTpryeckne ¥ MATHUTHBIE SIBJICHHUS.
Onexrpuszanus Ten. J[Ba poja IEKTpUUECKHMX 3apsiioB. B3zamMonelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTB CHIJIBI B3aUMOJCWUCTBHS 3apSOKEHHBIX TEJI OT BEJIWYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnekrpuyeckoe noJie. Hanpspk€HHOCTD anekTpuyueckoro mnoss. [IpuHuun cynepno3uinuu
IIEKTPUYECKUX I10JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DJIEMEHTapHbIM 3jeKkTpuueckuil 3apsin. CrpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUYECKOTO 3apsijia.

DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA OJIEKTPUUYECKOTO TOKa. VcTOuHUKH
MMOCTOSTHHOTO TOKa. JIeWCTBHUSI 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHHUTHOE).
DNEeKTPUYECKUM TOK B JKUJKOCTSIX U Ta3ax.

Onexrpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTUBIIEHHE BemecTBa. 3akoH Owma i  ydacTka Ielu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSUHEHUE MIPOBOTHUKOB.

Pabota 1 MOITHOCTD 3MEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUIECKOr dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJIM 1 €ro 3HaYeHHe JUIs )Ku3HU Ha 3emuie. OnbiT Dpcrena. MarauTHoe mosie
AIEKTPUYECKOTO TOKa. [I[puMeHeHne aNeKTpOMarHuTOB B TEXHHUKE. JIeCTBUE MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATEIh TIOCTOSHHOTO TOKa. lcrmosp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTpOMAarHUTHOW  WHAYKHWU. [lpaBwino  JleHua.
OnekrporeHeparop. CrocoObl TOMyYeHUS DISKTPUUECKOW DSHEPruu. IJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJECHCTBHE 3apsKEHHBIX TElL.
YCTpoHCTBO M ACMCTBUE SJIEKTPOCKOTIA.
DneKTpocTaTU4YeCKask NHIYKIUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH OCTOSTHHOTO TOKA.
JlelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOka aMIepMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUN.
. B3aumoielicTBre NOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH pa3AesICHUs MOIOCOB MarHuTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JJeKTPOMarHur.
. JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
. DIIEKTPOABUTATENh OCTOSIHHOTO TOKA.
. UccnepoBanue siBIeHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI M0 HAOTIOACHUIO JICKTPU3AINH TEJ HHIYKIIUEH U IPU CONIPUKOCHOBEHUH.
HccnenoBanue neiCTBUS DIIEKTPUIESCKOTO TOJIS HA TIPOBOJIHUKH U JUAJICKTPHKH.
COopka u mpoBepKa padoTHI IEKTPHUSCKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HaNpPSKEHUS] Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAIN MONIEPEYHOT0 CEYEHHsI U MaTepHara.
8. IlpoBepka mpaBuiia CIIOKEHHS HAINpPsDKEHUH MpU MOCIENOBATEIbHOM COEIUHEHHH
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYILIETO Yepe3 PE3UCTop.
11. OmnpenienieHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYHIETO Yepe3 JIAMIIOUKY, OT HANPSKEHUS
Ha HEW.
13. Onpenenenune KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS MOCTOSIHHBIX MAarHUTOB.
15. VI3ydeHne MarHuTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB TMPH HMX OOBEIWHEHUH U
pa3esieHun.
16. UccnenoBanue neHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKA U HaIllPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUSI MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncTpyrpoBaHue u u3ydeHue padboThl 3JEKTPOABUTATEIS.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAaHOBKH.
21. OnbITHl MO MCCIEAOBAHUIO SIBICHUS 3JICKTPOMAarHUTHOM HHAYKIUHU: HUCCIIEJOBaHHE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHUs. PaBHOMepHOe mpsMoiuHelHHoe nABMkeHue. HepaBHomepHOE
npsAMoIMHENHoe JaBMkeHue. CpeAHsss MU MIHOBEHHas CKOPOCTh Tela HpH HEPaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHOoyckopeHHOe TpsiMOsIHHEHHOe ABuxkeHne. CBoOogHOe maieHne. OnbIThI
lanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamienus. JIuneitnas u
yIi10Bas CKOPOCTH. LIEeHTpOCTPEMUTENIBEHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IlpuHnun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: CWia TPEHMS CKOJIBKEHUS, CHJIa TPEHUS
IIOKOSI, IPYTU€ BUJIbI TPEHUSL.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckass ckopocte. HeBecoMocTs
IIEpPETPY3KH.

PaBHOBecue MarepuanbHOU TOUKH. AGCOMOTHO TBEPOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. MMnynbc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa ¥ MOIIHOCTh. PaboTa cuil TskecTH, ympyroctH, TpeHus. CBs3b

SHEPruu

u paGOTI)I. HOTGHHHaHLHaﬂ OHEpIrusa TCJIa, MOAHATOrO HaJ IMOBCPXHOCTHIO 3CMIIH.

IToreHnumanpHas 3Heprus C:karod npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenrne MEXaHUYECKOTO JIBIKEHUSI TeJla OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME TyTeH M TPAaeKTOPUM IBUKEHUSI OJHOTO M TOTO K€ Tejla OTHOCHUTEIHHO
PAa3HBIX TEJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUH, TPOUCXOIIIINX B cUcTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHS T€JIa OT MAcCChl Tejla U JACMCTBYIOIIECH HA HETO CUJIBI.

8. HabOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHUH.

10. Ilepenavya uMmynbsca Npyu B3aUMOACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHHe UMITYJIbCa TIPU HEYIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPpH a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHnEe MEXaHUYECKON PHEPIUHU TP ABHXKEHHUH TeJla MO JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTpyupoBaHue TpakTa JUisl pa3srOHA U JaJbHEHIIEro pPaBHOMEPHOTO ABMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeAHel CKOPOCTU CKOJBbKEHHUs Opycka WM JABMXKEHUS HIapHKa IO
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JIBHXKEHHMHM [0 HAKJIOHHOM
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBIKEHUU Oe3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TrumoTe3bl: €CIAM MPU PABHOYCKOPEHHOM JBMIKEHHUU O€3 HaualbHOU
CKOPOCTH IIyTH OTHOCSITCS Kak psiJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJINHAKOBBI.

6. HccrnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHUSI.

7. Omnpenenenne kodhduieHTa TpeHUs CKOIbKEHUS.

8. Ormpexaenenue KECTKOCTH NMPYKUHBI.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHUHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYrOCTH TNPH MOABEME Tpy3a C HCHOJIb30BAaHHEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHWU: TEpHOJ, 4acToTa,
amImTyna. MareMaTHyeckuii W IPYKHHHBIM MasTHUKM. lIpeBpamienune sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojebanus. BeiHykaeHHbIe Konebanus. Pesonanc. MexaHM4ecKue BOJIHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb

e€ pacrpocTpaHeHHs. MexaHU4YeCKHe BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.
3ByK. ['(poMKOCTB 3ByKa U BbicoTa ToHA. OTpakenue 3Byka. MH(ppa3Byk u yinbTpa3ByK.
Jemoncmpayuu.

=
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Habmronenue xonebaHuii e Mo IeHCTBUEM CHIIBI TSHKECTH U CHJIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenne npoJoIbHBIX U MMOTIEPEYHBIX BOJH (Ha MOJIENN ).
HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTH4ecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Meproia KojaebaHuil Ipy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH TMOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHUKa OT MaccChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpysa, MOJBELIEHHOTO K HUTH, OT
Macchl rpysa.

OnepIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb IIepuoja KoJieOaHW MHPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Pa3nen 10. DnekTpoMarHuTHoOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE TOJie. DJNEKTPOMArHUTHbIE BOJHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkana snexTpoMarHUTHBIX BOJH. Vcnonabp3oBaHue 3J€KTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂeq)OHa.

Pa3znen 11. CBeToBLIE IBJICHNUS.
JlyueBas monens cBera. Mcrounuku cBera. [IpsmosimHelHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.



[Mpenomiienne cBeTa. 3aKoH mpeiomiieHus cBera. [loiHOe BHYTpEeHHEE OTpaKEHHE CBETa.
Wcnoap3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B smH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHKPOCKONA U
Tesneckorna. ['1a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. ClioskeHHE CIIEKTPaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

LNk WN e

[IpssMOnMHENHOE PAaCIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpOCKOIA U TEJIECKOIIA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lonyueHue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBHCUMOCTH YTila OTPaKCHUSI CBETOBOTO JIyda OT yIJia TaICHHs.
W3yueHne xapakTepuCTHK H300paKEHHS TPEIMETa B THIOCKOM 3epKaJle.
HccnenoBanue 3aBUCHMOCTH yIiia MPETIOMIICHHSI CBETOBOTO JIyda OT yIJia MajeHus Ha
TPaHUIIEC «BO3IyX—CTEKIIO.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAFOIIEH JTUH3HI.
OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl TIO BOCIPHATHIO I[BETA MPEIMETOB TPU HMX HAONIIOJCHUU 4Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

OmnbiTel Pe3epdopna u mmanerapHas mojaens atroma. Mozenb aroma bopa. Ucnyckanue u
norjoieHre ceera aromoM. KBantel. JInHeuaTpie CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxionnass monens aromHoro siapa. Mzotombl. PaguwoaktuBHble mnpeBpamuenus. llepuon
MOJIypacnaia aTOMHBIX sJIEp.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aTOMHBIX snep. CBs3b Macchl M SHEpruu. Peakuuu cuHTe3a W neneHus saep. VMcTouHUKM
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUs paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsel pa3au4HbIX Ia30B.

CrnexTp Boaopoa.

Habnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3ITy4YEeHU.

Perucrpanus usirydeHus NpUpOAHBIX MUHEPAJIOB U IIPOAYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M JMHEWYATBIX CIIEKTPOB U3ITyUCHHS.

2. HccnenmoBaHue TPEKOB: M3MEPEHHE HSHEPTUM YaCTHIBI [0 TOPMO3HOMY IyTH (TIO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[ToBTOpHUTENBHO--0000MIAIOIIMI ~ MOAYJIb TMpEJHA3HAYEH JUI CUCTEMATH3alluud |
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO NP H3YYCHUHN
BCEro Kypca ()M3MKH, a TaKXKe Ui MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 9K3aMEHY IO
¢buzuke 1151 00yJaromuxcs, BBIOpaBIIMX 3TOT YUEOHBIIN MpeaMeT.

[Ipy wW3ydYeHUM [JAHHOTO MOXYJS PEATM3YIOTCS UM CHCTEMATH3MPYIOTCS — BUIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYrBaeTcsi JOCTIKEHHWE TPEJAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHAydHAas
IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCICIOBAaHMS SIBICHHA TPHUPOIBl M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBACHATh (PU3MUECKHE SIBICHHS, NPUMEHSS IOJydCHHBIC 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTATbHBIE.

[IpyHOIHMNIMAIBHO EATEIbHOCTHBIM XapaKTep TaHHOTO pa3Jiena peaau3yercs 3a CYET TOTo,
9TO 00ydJaronIrecs BBITIONHSIOT 33aHusl, B KOTOPBIX UM IIPEIIaraeTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBSICHSITH (PU3MUECKHE SIBICHUS
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

UCIOJIb30BaTh HAy4YHbIE METOMAbI UCCIENOBaHUS (PU3MYECKUX SIBICHUI, B TOM 4uCle I
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HamOoJIee BAXKHBIX JIOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHI,
HamnpuMmep, MPaKTHYECKOTO MCIOJIb30BAaHUs PA3IUYHBIX HCTOYHMKOB 3HEPrUM Ha OCHOBE
3aKOHAa MPEBPAILCHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKKM Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUS HalpaBIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U NMPCIMETHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynapraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHus Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIEIYIOUINE THYHOCTHBIC Pe3yIbTAaThl B YACTH:
e 1) naTpuOTHYECKOT0 BOCTIMTAHUS:

® — IIPOSBJICHUE MHTEpECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (prusmueckoi
HayKH;
® — [[EHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — rOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYUMBIX U ITHUYECKHX
po6JIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKY;

® — OCO3HAHHWE BAXHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® — BOCTIPUSITHE ICTETHYECKUX KauecTB (HU3MUYECKON HAyKH: €€ TAPMOHUYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

® — OCO3HaHHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BAXKHEUILIEH COCTABIAIONICH KyJIbTYPHI;

e — pa3BUTHE HAYYHOM JI0003HATEIHLHOCTH, MHTEPECA K UCCIEeI0BATENbCKON AEITEIbHO CTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJILHOI0 0J1ar0NMOJyYHs:

® — OCO3HaHHWE ILIEHHOCTH Oe30macHOro obpasa U3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXKHOCTH TMpaBWJI O€30MacHOTO IMOBEACHUS Ha TpPaHCIOpTe, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIOBHUSAX;

e — chopMupoBaHHOCTH HABBIKA peduieKCUU, MPU3HAHUE CBOETrO IpaBa HA OMIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4eioBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

¢ — aKTHBHOE y4yacTHE€ B pPEIICHUM MPAKTUYECKHUX 3a]ad (B paMKax ceMbu, 0Opa3zoBaTelIbHOM
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTMYECKOW U  COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIMKX B TOM YHCle U GU3NIECKUX 3HAHUN;

® — HMHTEpecC K MPAaKTUYECKOMY U3yUeHUIO podeccuii, CBA3aHHBIX C (UZUKOM;

e 7) 3K0OJIOTHYECKOr0 BOCTIMTAHUS:

e — OpHEeHTAalUMs Ha MpUMEHEHHEe (U3NYECKUX 3HAHWKM MO pelieHus 3axad B o0jacTu
OKpYXarolllel Cpe/ibl, UIAHUPOBAHUS MOCTYNKOB M OLIEHKA MX BO3MOJKHBIX MOCJEACTBUI
JUISL OKpYKaroLIel cpebl;

e — OCO3HaHHE MI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel X peuieHus;

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJIOBUSIM COUMATBHOM M PUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aMMOJCHCTBUU TPU BBHIMOJHEHUH WCCIENOBAaHUN U TMPOEKTOB
(bu3MUecKoi HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIECHUE YPOBHS CBOECH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;

e — moTpeOHOCTH B (OPMHUPOBAHWUU HOBBIX 3HAHHIA, B TOM 4HCle (HOPMYIHPOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3HKH;

® — [UIAHUPOBAHHE CBOETO PA3BHUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUE aHAJM3UPOBAThH U BBISBIIATH B3aUMOCBSI3H MPUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIlCHKA CBOUX JICHCTBHMI C YY€TOM BJIMSHHUS Ha OKPYKAIOIIYIO CpEay, BO3MOKHBIX
rI100aIbHBIX IIOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbrate oOcBOoeHHWs TporpaMMbl TO (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TI03HABaTeNIbHbIE YHHUBEpCaJbHbIE YueOHbIE JEHCTBUS, KOMMYHUKAaTHBHBIE
YHHUBEpCaJbHbIE yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE YUeOHbIE NEUCTBHUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIE TIPU3HAKN 0OBEKTOB (SBICHUH);
® YCTAaHABIIMBATH CYIICCTBCHHBIN NMPU3HAK KIaCCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHHUS
Y CPaBHCHWS,;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMAaTpUBaeMbIX (hakTax, TaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NMPUYUHHO--CIICJCTBEHHBIE CBSI3M NMPHU H3YUYEHUU (PU3NYECKUX SIBICHUN U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIOJIb30BAaHUEM JAEAYKTHUBHBIX U HWHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPATh CMOCOO pemieHuss ydeOHOW  (u3uMueckol 3amaym
(cpaBHEHHE HECKOJBbKUX BapHAHTOB pEIICHMs, BBIOOp HamOoJee MOAXOJAIIET0 C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe 1eHCTBUA
®  ICIIOJIb30BAaTh BOMPOCH KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
® T[POBOJUTH IO CaMOCTOATENIbHO COCTaBJICHHOMY IUIAaHY OIBIT, HECIOMXKHBIH
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHE (PU3UYECKOTO SIBIICHUS;
® OIEHUBATh Ha MPUMEHUMOCTb U JAOCTOBEPHOCTh MH(MOPMALMIO, TIOJYYCHHYIO B XOJE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENIbHO (OopMynupoBaTh O00OOIIEHHMS UM BBIBOJABI IO  pe3ylbTaTaM
MIPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIEIOBAHNS,
® [POTHO3UPOBATH BO3MOKHOE JallbHEHIIee pa3BUTHE PUIUUECKUX MPOIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX PAa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl MpU TMOHCKE U oTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (r3nueckoit 3a1a4u;
® aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIHIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeacTaBleHUs HH(POpMAIMH H
WUTIOCTPUPOBATh pPElIaeMble 3aJa4ll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, HHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHLIe YHUBEPCAJBHBLIC yqeﬁnble JaelcTBHUA:

B xoJle OOCyXKJCHHsS Y4eOHOTO MaTepuasa, pe3yiabTaToB JIA0OPATOPHBIX padboT U
MIPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYHIECTBY 00CYKIaeMOI TEMBI M BBICKA3bIBATh UJICH,
HaIleJICHHBIE Ha PEIICHUE 33/1a41 U TOJIepKaHue 01aroKenaTelbHOCTH OOIIEHHS;
COTIOCTABJIATh CBOUM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHBMEHHBIX TEKCTAX;

MyOMMYHO  TPEJACTaBIATh  PE3yJAbTAaThl  BBIOJIHEHHOTO  (DM3WYECKOTO  OIbITa
(9KcTIeprMeHTa, UCCIIEIOBAHMS, TPOEKTA);

MMOHUMATh M WCIOJh30BaTh MPEHMYIECTBA KOMAHIHOW W WHAWBHIyaTbHOW pPabOTHI
MIpH pelIeHNH KOHKPETHON (pr3nuecKoil mpoOiemsl;

MPUHUMATh IIeTH COBMECTHOHW JEATeIhbHOCTH, OPraHHW30BBIBATH JCHCTBHS 1O €€
JOCTIKEHHUIO: PACHPECTsTh POJIH, 00CYKIaTh TMPOIECCHl M Pe3yabTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTash KAa4eCTBEHHOTO pe3yabTara IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C JPYTUMHU WICHAMHU KOMAH/IbI,
OIICHWBATh KA4eCTBO CBOEr0 BKJIaga B OOMUHA MPOIYKT TIO KPHTECPHUSM,
CaMOCTOSITENIBHO CPOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX I pEeLUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCS B Pa3IMYHBIX MOAXOAAX MPUHATUS PEHICHUN (MHIUBUIYaIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHITHE PELIEHUI IPYIIOii);

CaMOCTOSITEJIBHO COCTAaBJISTh aJTOPUTM pelIeHUs (PU3NYECKOW 3alaud WM IJ1aHa
UCCIIEIOBAHUS C YYETOM HMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATH MpeAsiaraéMble BapUaHThl PEIICHUII;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IJ1aH €€ U3MEHEeHMs,;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEJOCTHXKEHUsS) pe3yiabTaToOB JAEATEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ1 BBITOJHEHHS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM MpPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, HM3MEHUBLIMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATA LENH U YCIOBUAM;

CTaBUThH Ce0s1 HA MECTO JAPYroro 4ejaoBeKa B XOJ€ CIopa WIN JAUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTrOro;

NpU3HaBaTh CBOE MpPaBO Ha OMMOKY NpU peuieHud (U3UYECKUX 3a7ady WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHBIC pe3ylIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOyUAIOIINXCS YMEHUH:

WCTIONBb30BAaTh TMOHATHS: (U3UYECKHE ¢ XHUMHUYECKHE SIBIICHUS, HaOIIOJCHNE,
HKCIEPUMEHT, MOJEIb, TUIIOTE3a, CIUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MNPSMOJMHEHHOE),  TPaeKTOPHS,
paBHOJEHCTBYIOIAsl Ccuia, jAedopmarus (ympyrasi, IUIaCTUYECKasi), HEBECOMOCTD,
COOOIIIAOIINECS COCY/IbI;

pasznuuath siBjeHus (Iud@y3us, TermaoBoe IBUKEHNE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBI)KEHUE, WHEPIHWs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHOW OChI0 BpalIeHWs, Mepefada MaBICHHsS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBIIeHHE, IJIaBaHUE Tell, IPEBPAIICHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (Pr3nIecKoe sBIICHUE,

pacrio3HaBaTh MPOSIBJICHIE U3YyUCHHBIX (PU3MUECKUX SBICHUHA B OKPY)KAIOIIEM MUpE, B
TOM 4YHclie (QU3MUYECKHe SBICHHS B MPHPOJE: MPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMU B JKMBOM W HEXUBOU NPHUPOJAE, ACHCTBHE CWIBI TPEHHUS B NPHUPOJIE U
TEXHUKEe, BIIMSHHE aTMOCHEPHOTO IaBJICHHS Ha KMUBOM OpraHusM, IJIaBaHUE PbIO,
pBIUard B TeJjie YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKH ) (PU3UUECKHUX SBIICHU;

OTHCHIBAaTh U3yUYCHHbIC CBOMCTBA Tel U (PU3MUECKHE SBJICHUS, UCIONbB3YsS (pU3NUecKue
BEJTMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSA
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BeC Tella, CHJIa TPEHHs, JaBJCHHE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJIKUBAIOUIAs cuUjla, MexXaHH4Yeckas paboTa,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIbI, KO3(QQHUIMEHT TMOJEe3HOro JeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas W MOTEHIMaIbHas SHEprusi), MpH OMUCAHUHU MPABUIHHO
TPAaKTOBAaTh (PU3NYECKHUI1 CMBICI HCIOIb3yEeMbIX BETUUHH, UX 0003HAUCHUS U €TUHUILIBI
(bu3MyYecKux BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BETMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tes, (PU3UYECKHUE SIBICHHUS M MPOLECCHl, HCIOIB3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBuiIO paBHOBECHS pblyara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHHUKH,
3aKOH COXpaHEHHMs MEXaHMYeCKOM »HHepruu, NpU OSTOM JlaBaTh CIIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHYECKOE BhIPaXKEHHE,

OOBSICHATh (U3UYECKUE SIBJIECHUS, MPOIECChl M CBOMCTBA Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUUHHO-
-CIIe/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX ILIaroB ¢ OMOPOH Ha
1-2 wu3y4eHHBIX CBOMCTBa (U3MUYECKUX SABJICHHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3amaud B 1—2 AEWCTBHS, HCIONB3ysSd 3aKOHBI W (OPMYIIBL,
CBsI3bIBalOIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE AaHajM3a YCIOBHUS 3a7a4yd
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATHh (DU3MUYECKHUE BEIUYUHBI B (OPMYIBI U



IIPOBOJUTH PAcu€Thl, HaXOAUTh CIIPABOYHBIE JIAHHBIE, HEOOXOAMUMBIE JUISl PELICHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD MOTYYeHHON (PH3UUECKOM BETHMUUHBI;
pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEHIMTh IMPH NOMOIIN (PHU3HUYECKHX
METOJ0B, B OIHCAHWM HCCIECNOBAHMS BBIICIATH IIPOBEPSIEMOE IIPEIIIOIOKEHUE
(rumoTesy), pas3inyaTb U HHTEPIPETHUPOBATH IOJIYYEHHBIM pe3ynbTaT, HAaXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEATh BBIBOKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB
Tel: (OPMYIIMPOBATH TPOBEPSIEMbIE NPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIMCHIBATh X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBITNIOJIHATH NPSIMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;
MIPOBOJIUTHh HUCCIEOBAaHUE 3aBHCHUMOCTH OJHOU (DPM3MYECKON BEIMYMHBI OT JIPYTOM C
HCII0JIb30BAHMEM TPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeEJa, CHUIIBI TPEHUS CKOJIBKEHHUSA OT Beca Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TENl M HE3aBUCHUMOCTH CHWJIBI TPEHHS OT IUIOIIAJN
COIIPUKOCHOBEHUS TEJ, CUJIBl YIPYrOCTH OT YJIJIMHEHUs MPYXWHBI, BBITAJKUBAOLIEH
CuiIbl OT OOBEMaA MOTrPY)KEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, HA KOTOPYIO IOTPYKEHO Telo,
YCIIOBUM TUJIaBaHUSl Te€J, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Yy4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAaHOBKY U BBIIOJHSATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (MKCUPOBATh PE3yJbTaThl MOITY4YEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIUYMH B BUAE NPEJIOKEHHBIX TaOIUIl U TpaduKoOB,
JIeNaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHUsS (U3NYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUJOKOCTU W TBEPAOro Tela, Cuila TPEHUsS CKOJIBKEHHUs, JIaBJIEHUE BO3/yXa,
BBITAJIKMBAIOLIAsl CHJIa, JIEMCTBYIOLAsg Ha IMOrPYKEHHOE B JKHJIKOCTh TEJO,
KO3(h(GUIIMEHT MOJIE3HOTO JEHCTBUSL MPOCTHIX MEXAHHU3MOB), CIEAYs MPEAI0KEHHOMN
WHCTPYKUUU: MIPU BHIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnroAaTh TMpaBWia TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1ab0paTopHBIM
obopynoBaHuem;

yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUXKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAsS TUIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOpPOM Ha WX OMHCaHUsA (B TOM YHKCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), MCIOJB3Ysl 3HAHUA O CBOMCTBaX (DPU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

MPUBOJIUTh TpPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TpHUMEpax) MNPaAKTUYECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH TpH OOpalleHuu ¢ OpudopaMu U TEXHUYECKUMH YCTpOICTBaMHu,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM OKOJIOTUYECKOTO TIOBEJCHUS B
OKpYXKarollen cpene;



OCYIIECTBIISITH OTOOP HMCTOYHUKOB HH(popMmanuu B HMHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IYyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUNBON
WA MOXET OBITh HEJJOCTOBEPHOM;

WCII0JIb30BATh MPYU BHIOJHEHUH Y4€OHBIX 3a/IaHUN HAY4YHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3NIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHallbl, pecypchl cetu VIHTepHer,
BIIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(GOpMAIMU U3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYT'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPATKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEPKAaHUS, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM YY€OHBIX UCCIIEI0OBAaHUMN, IPU ITOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUIEHUE MTPE3EHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMHU, CJIEAUTh 3a BBHIIIOJHEHUEM I1JIaHA
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAJ B JESATENbHOCTh TPYIIIbI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aMMOJECUCTBHE, YUUTHIBAasE MHEHUE OKPYKAOLUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

HCIIOJIB30BaTh NOHATUA: MacCa M PasMEPbl MOJICKYJ, TCIIJIOBOC IBMIKXCHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIleCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tea,
HACBIIEHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil, HIEKTPUUECKOE
1oJjie, TMPOBOJHUKU M AUSJIEKTPUKH, TOCTOSHHBIA 3JEKTPUYECKUN TOK, MAarHUTHOE
ToJie;

pasnuyath sBJICHUS (TEIUIOBOE pacCHIMpEHUE U CKaTue, TeIulonepenada, TErIoBOe
paBHOBECHE, CMayMBaHHME, KaNWUISpHbIE SBJICHUSA, UCHApeHUe, KOHJCHCAIus,
IJIaBJICHUE, KpUCTAILTU3AIS (oTBepaeBaHue), KUIIEHHe,  Tervlonepenaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, W3JIydEHHUE), DJIEKTPU3alus Tel, B3auMOJICHCTBUE
3apsA0B, ACUCTBUS AIIEKTPUYECKOIO0 TOKAa, KOPOTKOE 3aMblKaHHE, B3aWMOJIECHUCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIHS) TO ONHCAHUIO WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX J1aHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXAIOIIEeM MUpE, B
TOM 4ucie (u3NUecKue SBICHUS B NPUPOJE: MOBEPXHOCTHOE HATHIKEHUE W
KalWUISIpHbIE SBJICHUS B NPUPOJE, KPUCTAUIBI B Mpupoje, uziaydeHue CoJiHua,
3aMep3aHue BOJOEMOB, MOpCKHe Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKHe SBIEHUS B aTMocdepe, dIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE moje 3emiH, Apedd MOoJIF0COB, pOJib MAarHUTHOTO TOMNS AJS JKU3HH Ha
3emIie, ONSAPHOE CHUSHUE, MPH ITOM IMEPEBOJUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIIETISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHIA,

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA Tel U (PU3MUECKHe SBICHUS, UCTIONB3Yys (U3HUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEpPrusi, KOJWYECTBO TEIUIOTHI, YJEIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJAENbHAas TEIJIOTa IUIABJICHUS, yJAeJdbHAas TEIUIOTa
napooOpazoBaHus, ylelbHAsl TEIUIOTa CTOpPaHHsS TOIUTUBA, KOA(D(OUIIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, 3JEKTPUUYECKUI



3aps], CHJA TOKA, DJJIEKTPUYECKOE HAIPSDKEHUE, COINPOTHUBIEHUE IIPOBOJHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, padoTa U MOIIHOCTh 3JIEKTPUUECKOTO TOKA), IIPU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJIb3YyEeMbIX BEJIHYHH,
0003HaueHHSI ¥ eIUHHIBI (PU3UUECKUX BEITUYMH, HAXOIUTHh (POPMYIbI, CBSI3bIBAIOIINE
JaHHYIO (HU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3NYECKHE SBICHHS M TPOLECCHI, HCIIOJIB3YS
OCHOBHBIE€ IIOJIOKEHHUS MOJIEKYJISIPHO--KMHETHYECKON TEOPUU CTPOCHHMS BEILECTBA,
MPUHIMI CYNEPHO3ULMN M0JeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyms—J/leHna, 3akoH coxpaHeHHUs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHUCBIBATH €0
MAaTEeMaTHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE TPOIIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI MIPAKTHUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
omnopoit Ha 1—2 u3yuyeHHBIX CBOMCTBA (PU3HUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJTU
3aKOHOMEPHOCTEN;

pemiath pacy€rHble 3aauyd B 2-3 JAEWCTBHS, MCIONb3YSd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aIMCBHIBAaTh KPaTKOE YCIIOBHE, BBISBIIATh HENOCTATOK JAHHBIX JUISI PEIICHUS 3a7adH,
BBIOMPATH 3aKOHBI U (POPMyYJIbI, HEOOXOAUMBIE ISl €€ PELIeHUs, IPOBOIUTh PACUEThl U
CpaBHUBATh MOJIy4EHHOE 3HaUCHHE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTb HpPOOJEMbI, KOTOPbIE MOXHO pPELIUTh MpPU IMOMOIIM (PU3HUECKUX
METOJNOB,  MCHOJb3yd  ONUCAaHUE  MCCICNOBAaHUSA,  BBIACIHATH  IPOBEPSIEMOE
IIPEAIIONIOKECHAE, OLICHUBATHh IPAaBUIIBHOCTh IOPSAKA INPOBEIACHMS MCCIENOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAONIOJEHNIO (PU3HYECKUX SABICHUN WM (PU3HYECKHX CBOWCTB
Tesl (KalWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JABJEHUS BO3JyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBaHUS IIPU U3IYyYCHHUH OT L(BETa
U3Iyqaoume  (Imoriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl KUAKOCTH M IUIOWAAW €€ II0BEPXHOCTH, IEKTPU3ALUA Tl U
B3aUMOJICHICTBUE IEKTPUUYECKUX 3apsA0OB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allsl MarHUTHBIX M0JIEH NOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIS
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpOBEpsSEMBbIE IPEAINOJIOKEHHs, CcOoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pyIOBaHMs, OIMCHIBaTH XOJA OIBITa U
(GbopMynMpoBaTh BBIBOIbI;

BBINIOJIHATD MPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BIAXKHOCTU BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJIOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BETMUYMHBI OT JIPYrou c
UCIOJIb30BAHNEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHBIICHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOLIAJAH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEILIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILLEr0 Yepe3 MPOBOJHUK, OT HAIPSLKEHUS Ha IIPOBOIHUKE,
HCCIIEIOBAaHUE TIOCIEN0BATENBHOIO W MApAJUIEIBHOTO COEIUHEHUI IPOBOJHUKOB):



IUIAHUPOBAThH MCCIICIOBAHUE, COOUPATh YCTAHOBKY M BBHITIONHATH M3MEPEHUs, CIEHys
MPEI0KEHHOMY IUIaHy, (PMKCHUPOBATh PE3YNIbTAThl MOTYYCHHONW 3aBUCHMOCTH B BUJIC
TabauIl U TpaduKOB, I€IaTh BBIBOAKI 110 PE3yIbTaTaM HCCIIECIOBAHUS;

® TMPOBOJUTH KOCBCHHBIC H3MEpECHHs (PU3MUECKUX BEIMUYUH (yAelbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pad0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUTAHUPOBaTh HM3MEPEHUs,, COOHMpaTh OJKCIIEPHUMEHTAIBbHYIO YCTaHOBKY, CIIEHys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYUCIISATH 3HAYCHUE BEITUIHHEI;

e coOmomath TMpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHHIMIGI JICHCTBUS W3YYECHHBIX NPHOOPOB U TEXHHUYCCKHX
YCTPOWCTB € OIMOpPO Ha WX OMUCaHHs (B TOM YHCIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIlepMeTp, BOJBTMETpP, CUYETUMK DICKTPHUSCKOUN
SHEPTUH, JJIEKTPOOCBETUTEIIBHBIC TPHOOPHI, HArpeBaTeNIbHBIE AIIEKTPOIPHUOOPHI
(mpuMepsl), DIIEKTPUYECKHE TPEAOXPAHUTENH, SJICKTPOMArHUT, 3JICKTPOBUTATEIb
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Yysl 3HAHUS O CBOWCTBaX (DM3MUYECKUX SIBJICHUU U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacrio3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOMCTBA W HM3MEPUTEIBbHBIE MPUOOPHI I10
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUIAKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JBUTaTeNb BHYTPEHHETO CTOpPAHMS, JJIEKTPOCKOI, PEOCTar), COCTAaBIATH
CXEMBI DJIEKTPUIECKUX IENeH C MOCIeA0BaTEIIbHBIM U MapauIebHBIM COCTHHEHUEM
AJIEMEHTOB, pa3nyas yCJIOBHbIE 0003HAYCHHS 3JIEMEHTOB AIEKTPUUYECKHX IIeTel;

® T[PHUBOJWUTH MNPUMEPHl (HAXOAWTh HHQPOPMAIMIO O TPUMEPaX) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPU OOpallleHUH C TNPUOOpaMU M TEXHHUYECKUMHU YCTPOMCTBAMHU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY>Karollen cpene;

® OCYIIeCTBIATh NOMCK HH(popmanuu ¢usndyeckoro cojnepkanuss B HHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNAT, MH(OPMAIMIO, KOTOpas SBJSETCS MNPOTHUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh MPHU BBHIOJHEHUU Y4EOHBIX 3aJaHUN HAyYHO--TIOMYISIPHYIO JTUTEpaTypy
(bu3MUeCKOTO CoJiep>KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIETh MpUEMAMH KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHusi UHGOpMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKHe YCTHBIE COOOIIeHus, 00001mas
nH(OPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB (PU3UYECKOTO COACpXkaHHSA, B TOM YHCIE
NyOMMYHO  TPEJCTaBIATh  PE3yAbTaThl  MPOEKTHOW WM  HCCIEN0BATeNbCKOU
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO HCIOJB30BaTh M3YYCHHBIN MOHATHIHBIN anmapar
Kypca (pU3MKH, COMTPOBOXKAATH BHICTYIUICHUE TIPE3CHTALINECH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHMMA (PU3HMUECKUX MPOIIECCOB
pacnpenensts o0s3aHHOCTH B T'PYIMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJ[a4aMH,
CIIEUTh 32 BBIMOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBI BKJaJ B  JCSITENBHOCTh  TPYMNbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MIPOSBIISS TOTOBHOCTh pa3peiaTh KOHPIUKTHI.

K koHiy obyuenus B 9 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxatb c(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMaA OTC‘IéTa, MarcepuajibHasd TOYKa, TPaCKTOpU:,
OTHOCHTEJIFHOCTh MEXaHMYECKOTO JIBWKEHUS, nedopmanus (yrnpyras, IiacTHUecKas),
TPEHUE, LEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKAJIA 3JICKTPOMArHvuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) nu
AaJIbHO30PKOCTb, CICKTPbl HUCIYCKAHHWA W IIOTJIOIICHUA, anb(ba-, Oera- U ramma-
H3Ty4CHUS, U30TOIIbI, AACPHAA OHCPICTUKA,

paznuuaTh SBJICHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBIDKCHNE, CBOOOIHOE MaIeHNE TeJl, pABHOMEPHOE
JABUMXKCHUEC 110 OKPY)XHOCTH, B331/IMO}I€I7[CTBI/IG TECII, PCAKTUBHOC JBUXXCHHUCE,
KoJiebaTebHOE JBIDKECHUE (3aTyXarolle M BBIHYXJICHHbIE KoJieOaHWs), PE30HAaHC,
BOJIHOBOE [BIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHUE U TPEIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKCHNE
0eroro cBera B CHEKTP W CIOXXEHHE CIIEKTPAJbHBIX IIBETOB, IHMCIIEPCHS CBETa,
€CTCCTBCHHAA PAAHNOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHENYATOTro CIICKTpa HSqueHHH)
10 OIMMCAaHWUIO HUX XapPaKTCPHBIX CBOMICTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIE (i)I/ISI/I‘-IeCKI/Ie SABJICHHA B NPUPOJC: MPUIKMBLEI U OTJIWBBI, ABHUXXCHUC TIJIAHCT
ConHeYHO cUCTEMBI, peaKTUBHOE JIBI)KEHHE )KUBBIX OPraHU3MOB, BOCTIPHSTHE 3BYKOB
KMBOTHBIMH, 3EMJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa Tell,
ONTHYECKWE SBICHHWS B  NpUpojae, Owojormyeckoe AEWCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO U PEHTTEHOBCKOTO M3IYYCHHH, €CTECTBEHHBIH PaJHOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, paAMOAKTUBHOE M3IyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOaKTHBHBIX U3TYUYCHUI HA OPraHU3M YeJOBEeKa), IPH 3TOM INEPEBOIUTH
MPaKTHYECKYIO 33/1a4y B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3Y4CHHBIE CBOMCTBA TeN M (PM3MUECKHE SBIICHUS, UCTIONb3Ys (puzndeckue
BEJIMYMHBI (CPEIHSsS M MTHOBEHHAsh CKOPOCTh Tella NPU HEPAaBHOMEPHOM JIBI)KCHHH,
YCKOpEHHE, MepeMelIeHne, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHUs, CHJa YHPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tesa, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHW4YecKasi paboTa U MOIIHOCTh, OTCHIMAJIbHASL PHEPTHs Tela, NOAHATOrO
HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIMAIBHAS SHEPTUS CXKATOU MPYKUHBI, KWHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MepuoJ M YacToTa KoJeOaHuH, ITHMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHUS
cpezbl), MpU ONUCAHUM TMPABUWIBHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOJb3YeMbIX
BEJIMYUH, OOO3HAYEHMS M EAMHUIBI (U3MUECKUX BEJTUYUH, HAXOAUTh (opMyIsl,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYITMMH BEITUYWHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUH;

XapaKkTepu30BaTh CBOICTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHMs SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMIT CYNEPIO3UIUN CHII,
MPUHLUI OTHOCUTENbHOCTH ["amuiies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa,
3aKOHBl OTPAKEHUS M IPEJIOMJICHUS CBEeTa, 3aKOHBI COXPAHEHHUs 3apslOBOTO U
MaccoBOTO YHCEJl MpPHU SJEPHBIX peakuusiX, MHOpU OSTOM JaBaThb CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aITUCHIBATh €M0 MAaTEMAaTHYECKOE BBIPAKEHUE;



OOBSACHATh (PU3MUECKHE MPOIECCHl W CBOWCTBA TENl, B TOM YHUCJIC M B KOHTEKCTE
CUTyalluii  NPAaKTHKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  NPHYUHHO--
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAroB ¢ OMOPOi Ha 2—
3 W3y4YCHHBIX CBOWCTBA (PU3UYECKUX SBICHUHM, (UINYCCKUX 3aKOHOB HWIIU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THbIE 33/1a4M (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCIIOIb3Ys
3aKOHBI U (POpMyJBI, CBS3BIBArOIINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIHM3a
yCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIN
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHU,
MPOBOJUTH Pacu€Thl W OIECHWBATH PEATUCTUYHOCTh TOJYYCHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pPEIIUTh TPU TIOMOIIH (PUIHUECKUX
METOJIOB,  WCIIOJIb3YySl ~ OTHCAaHWUE  WCCIEAOBAaHMS,  BBIENATH  IPOBEpsieMOe
MPEIIOJIOKCHUE, OICHUBATH IPABWIBHOCTh TOPSAKA TPOBEIACHHS WCCIICIOBAHUSA,
JIeNIaTh BBIBOJIBI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIOICHUH U OIBITOB;

MTPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3UICCKUX SBICHUN WIH (U3NYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs YHEPTUH, 3aBHCUMOCTh
Mepro/ia KOJICOaHUH MPYKUHHOTO MAsITHHKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI 1
HE3aBUCUMOCTh OT aMIUTUTY/bl MAJIBIX KOJIEOaHHUH, MPSIMOJIMHEHHOE pacIpoCTpaHeHHe
CBETa, pa3Jio’KeHUe OeNoro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB W300paKEHHS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsl IpeAMeTra B coOuparomieil JuH3e,
HaOIOJIEeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHUS): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HAOOPa 000pYI0BaHMS, OTIUCHIBATH XO/1 OTIBITA U
€ro pe3ynbTaThbl, JOPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHUN, OMpenesss cpenHee
3HauUeHUE H3MepsieMOl BeaMuuHBl ((DOKYyCHOE paccTOsHHME COOHMparouieil JIMH3bI),
000CHOBBIBATH BBIOOP Crioco0a n3MepeHus (M3MEPUTEIILHOTO MIPUO0pa);

MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEN (M3MYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NPSMBIX H3MEPEHUN (3aBUCHUMOCTh IIYyTH OT BpPEMEHH IMPH PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOW CKOpOCTH, TMepuoja KoyieOaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrja OTpa)X€HHUsS CBETa OT yrja MaJeHUus U
yria IpeJoMIIEHUs OT yIJa MaJeHus): TUIaHUPOBaTh MCCIEAOBAHHUE, CAMOCTOATEIHHO
coOuparb YCTaHOBKY, (HUKCHPOBATh pPE3YyIbTAaThl IOJYYEHHOH 3aBHCHUMOCTH
(bu3MuecKuX BETUYMH B BUJAE TaONHIl U rpadHKOB, JEIaTh BHIBOJBI M0 pPe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBIM)KEHUHU, YCKOPEHHE CBOOOJHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUs CKOJBKEHHs, MeXaHH4eckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWW MaTeMaTHUYeCKOrO0 U MPYKUHHOTO
MasTHUKOB, OINTHYECKass CWiIa coOuparomiei JUH3bI, PaJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY M BBITIOJHSATH
M3MepeHusi, cleAysl MPEeAOKeHHON MHCTPYKIIMU, BBIYUCIATH 3HAUCHHE BETUYHHBI U
aHAIM3UPOBATh TONYYEHHBIC pPE3yAbTaThl € Y4E€TOM 3aJaHHOW TMOTPEIIHOCTH
U3MEPEHUN;

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu paboTre ¢ J1abopaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKU M3YYEHHBIX (U3NYECKUX MOJIENICH: MaTepualibHas
TOUYKa, a0COJIOTHO TBEPIOE TENO, TOUYEYHBI MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O S/Ipa;

XapakTepu30BaTh MPHUHIUIBI JCHCTBUS W3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIUOMETP, AATYUKHU TOJIOKEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOII, (OTOAIapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuiabcoHa), HCIHOJIB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMAaTHUHbIE€ PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENBHBIX NMPUOOPOB U TEXHOJOTMUYECKUX MPOLECCOB MPHU pPELIeHHH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JUIsl IOCTPOECHMSI M300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE TMpUMEPbl (HAXOAUTh HMHPOPMALMIO O MpPUMEPax) MPAKTHUYECKOIO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0€30MacHOCTH TpU oOpalieHMH ¢ OpudopaMu U TEXHUYECKHMH YCTPONCTBaMH,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIISITh TMOUCK HHGopManuu @usnueckoro cojaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (POPMYNHpPYsI MOUCKOBBIA 3alpoc, HAaXOOUTh IYTHU OIpeAeTeHUs
JIOCTOBEPHOCTH TIOJNydYeHHOW WHGOPMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUA U
JOTIOTHUTEIbHBIX HICTOYHHUKOB;

UCIOJIb30BATh IIPH BBINOJHEHUN YUEOHBIX 3aJaHUH Hay4YHO--TIONMYJISPHYIO JINTEPATYPy
(GU3MYECKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu VIHTepHer,
BIAQJIeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HH(pOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOLICHHsI HA OCHOBE MH(pOpMaLuu
U3 HECKOJIbKMX MCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO IpPeICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM MCCIIEN0BATENbCKONW EATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHBIM MOHATUHHBINA ammapar M3y4yaeMmoro pasjena (QU3UKd U
COINIPOBOKJAaTh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [{OK
1.1 (0)) - 2
H3HKa - HayKa O npHpoae https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBHHCCIHIE BB https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E I 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
Tpoetiue Beliiecta https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILECTBA 2 bubmorexa HOK
' p H https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
b K
3.1 MexaHnueckoe OBIKEHUE 3 nommorexa O

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

bubmuoreka [JOK
2 41 4 1
3 HEPIU, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. Ilepenaua naBiaeHus: TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTIMU U Ta3aMu https://m.edso00.ru/7f416194
49 1 5 bubmmoreka [{OK
' ABIICHHE KIKOCTH https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOe AaBieHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa H MOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo0.ru/7f416194
bubnuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TensioBble iBJIeHUS
bubmmoreka [IOK
1.1 C i 7
TPOCHIE I CROHCTRA BEMlecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubmuorexa [JOK
' Y UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUIECKUN TOK 20 1 7 h tI/tIpJSI:jI/(r)r:.eeI:;(i.ru 76418 1ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasi MHIyKIHS 4 bubmmorexa LIOK
' P AL https://m.edsoo.ru/7f4181ce
Utoro mno pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIMCaHUSI https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3nen 4. CBeToBEI€e SIBJEHUS



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

4.1 3aKOHBI PACIIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE SIBJEHHUS
51 Hcnyckanue u MOrjaomeHre CBETa aTOMO 4 1 bubmorexa HOK
) ITYCKAHUE U TIOT HHUE CBETA ATOMOM
Y ot https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpoetine aToMHOTO stpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHeIe peakiim ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiaace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJieKTpoHHBbIE U POBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupoabl

duznueckue ABICHUI

Ouznyeckue BEINYUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TeMIIepaTyphl IPU ITOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYuKa TEMIIEPATyphl"

MeTo1bl HAy4HOTO TIO3HAHMSL.
Onucanne PU3NIECKUX SBICHUN C
IOMOIIBIO MOJEIEN

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

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA
IapuKa, mymeHHoro
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM
OobIIe BhICOTA ITycKa"

Crpoenue BemiecTBa. OMbITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEIlleCTBa

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HaOIIOJICHUIO TETIOBOTO
pacIIupeHus ra30By»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
OCOoOeHHOCTH arperaTHbIX
11 coctosiHui Boibl. O000IICHHE TIO bubnuorexa [JOK
pazzaeny «llepBoHavaabHbBIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHHH BEIICCTBA
MexaHn4deckoe ABUKEHUE.
12 PaBHOMepHOE I/IZI[-IepaBHOMepHOG Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6moreka [IOK
13 CKopoCT®. EAMHHILb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepnusa. Macca — mepa bubmuorexa [JOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16| wacomn obvenmsenato ony biorera LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHnas pabota
17 «OrmpeneneHue MIOTHOCTH TBEPIOTO
Tena»
18 Pertenue 3agau mo reme bu6mmoreka [JOK
"TInoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMoeicTeud ten. Cruna

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

JlaboparopHas pabota «/3yueHune
3aBHCHUMOCTH PACTSDKECHUS

20
(medopmaryn) IpyXUHBI OT
IIPUIIOKEHHOMN CUIIBD»
21 [[SIBnenue Tsrorenus. Cuna
TSKECTH
C o
2| wacco e, Bec rea, Pemcie biorera LIOK
S ) \ https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TspKecTu
C .
22| Owsmsecke xapacreprcrin bitGnorea LIOK
paKTep https://m.edsoo.ru/ff0a1502
TJIaHET
bu6mmoreka [IOK
24 nu .
3meperie i, JAnaMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomoc
el BECOMOCTE https://m.edsoo.ru/ff0al778
C
26 H;-Il'(l) )I;ZIJ{I:IG{;];?(XHZH(J)I ’ HOM TIPsIMOMA bubmmorexa LIOK
P . 8 P ) https://m.edsoo.ru/ff0ala70
PaBHopeiicTByIOIIas CHIT
97 Pemrenue 3agau mo reme
"PaBHoaeicTBYyrOIIAsA crt"
Cuna TpeHus u e€ Buapl. TpeHue B bubnunoreka [JOK
28
MIPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue
3aBUCHUMOCTH CHIIBI TPEHUS BuGmmorexa [OK
29 CKOJIbKEHUS OT CHJIBI IaBIICHUS U

XapakTepa CONPUKACAFOIIUXCS
IIOBEPXHOCTEN

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEUCTBYIOIIEN CHJIIbI
Pemenue 3am1au o remam: «Bec
31 tenay, «['paduaeckoe nzodpaxxeHue bubnuorexa [JOK
cuiy, «Cunsy, https://m.edsoo.ru/ff0alde0
«PaBHOAECHCTBYIOIIAS CHIDY
KonTponsHas paborta no Temam:
«MexaHn4ecKoe JBUKCHUECY,
32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300pasKeHUE CHIDY,
«Cunbiy
33 Jasnenue. CiocoObl yMEHBIIICHUS U bubmuorexa [JOK
YBEJTMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTD
34 faBHeHI/IH rasa ot ooréma bubmorera [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBaeHus TBEPABIMU
35 TCHI;I\TI/I }KIi[I[KOCT}IMI/I u ?;lsaMH. bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHHUC B KHUJIKOCTH U rase,
36 §513BaHHoe ﬂeﬁfTBHeM CUJIBI bubmmorexa [JOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenune 3ama4d no teme «/laBinenue bubnuoreka [JOK
B )KUIKOCTH U rase. 3akoH [Tackams» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2970
. bu6mmoreka [JOK
39 I'unpaBnuueckuii mpecc

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manowmertpsl. [lopuHeBo

40 .
KUJKOCTHBIM HACOC
Atmocdepa 3eMin 1 IPUIHHBL €€ bubnuorexa [JOK
41
CYIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. Atmocdepnoe bubnuorexa [JOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnuorexa [JOK
nasnenus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3
44 :EJPII;I:IHI:I/I: ZZBBiT?OOTi?ZI;HOFOOBHeM bubmuorexa LIOK
! AP https://m.edsoo.ru/ff0a2fcd
MOps
Bapomerp-anepouns. ATmochepHoe bubmuorexa [JOK
45
JIaBJICHUE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMmocdepHoe nasiaeHue"
o Z[SI/ICTBZG }I;I/;I[KOCTI/I I/; rssa Ha BuGmorexa LIOK
or HHOE B HUX TEJIO.
pyx https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlaGopaTtopHnas pabota
48 «OmnpezneneHre BITATKUBAIOIICH bu6mmoreka [JOK
CHUIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH)»
JlaGopaTopHas pabora 1o Teme
n
o | s ooy
a . https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
50 IInaBanue Ten bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

https://m.edso0.ru/ff0a3a96

51

JIaboparopHas pabota
"KonctpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKU H
OIpeNIeIICHUE €€
rpy30MoabEMHOCTH"

52

Pemenue 3anga4d o remam:
«IlimaBanue CynoB.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TECII, )KI/I}IKOCTCﬁ Hu ra3oB»

bubmmoreka [{OK
https://m.edso0.ru/ff0a3654

53

KonTponsHas pabora no teme
«/laBneHue TBEpABIX TEN,
JKUJIKOCTEN U Ta30BY

54

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomuocTts. EauHuner MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOU TIPH
noanéMe o Jjectauie"”

57

[Ipoctbie MexaHu3mbl. Poiyar.
PaBHOBecue cui Ha peruare

58

Pbiuaru B TeXHHKE, OBITY U
npupoje. JlabopatopHas pabora
«HccnenoBanue ycinoBHii
paBHOBECHS pblUara

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pblUara»

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



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

KoadduimenT noneznoro neicTBus
MexanusMma. Jlaboparopnas padora
«M3mepenue KIIJI HakIOHHOU
TUIOCKOCTH

0.5

61

Pemenne 3amag o reme "Pabora,
MomHocTh, KIT/1"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunerndeckas u noTeHUMaibHas
SHEPIUs

bubmmoreka [{OK
https://m.edso0.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE OIIPEECIICHHE
W3MEHEHUs] KHHETUYECKON 1
MMOTEHIMAJIBHON SHEPTUU IIPU
CKaTBIBAHMM TeJIa IO HAKIIOHHOMN
miIockocTy"

65

KonTtponbHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

66

PeseprubIit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHudeckoe
nBmxeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepsHriit ypok. Pabora ¢
TeKkcTaMu 1o TeMe "JlaBieHue
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

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

68

PezepBHblit ypok. Pabora c
TekcTaMu 1o teme "Pabora.
Mo1uHOCTB. DHEprus"



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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8 KJIACC

KoauuecTBO 4acos

DJIeKTpOHHbIe HH(poBbIE

':;_)H Tema ypoxka Beero Kontpoabubie | IlpakTnueckue fl[:;:el{l/lﬂ o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKO U bubnuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOTO, KUIKOTO U
3 ra3;106pa3HoI;l(1) cocms{im?l 1 bubamorexa LOK
https://m.edsoo.ru/ff0a540e
BEIIlECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI! BelllecTBa Ha OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrammmaeckue u amopdabie 1 bubnmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
Y4aCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

M3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edso0.ru/ff0a5c60

bubmuoreka [JOK

10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIIECTB U MAaTEPHAJIOB B LIEJISAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TETUIOBOTO OaaHca.

13 TSHJ‘IOO6M€H 1 TEIJIOBOE Bubnuorexa LIOK

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

14 "UccneqoBanue IBICHUA bu6mmoreka [IOK
TEII000MEHA TPU CMEITMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstdeil BOAbI"

PacueT xomnuecTBa TEIIOTEHL,

15 HEOOXOMMOTO JIJIsI HarpeBaHus
TeJa ¥ BBIICISEMOTO UM IIPU
OXJIAXKICHUH
JlabopaTopnas pabora

16 "Onpiz[enre)HHe I})/HGHLHOﬁ bubmmorexa [IOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIIECTBA
DHeprus ToriuBa. Y ieabHas bu6mmoreka [JOK

17
TEIIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBepACBaHME BuGmorexa [OK

18 KPUCTAJUIMYECKUX TeJ. Y AeTbHas

TCIIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

JIaboparopHas pabota
"Onpenenenue yaenbHOM TEIIOThI
TJIaBJIEHUA Jibaa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue ¥ KOHICHCAITHS.
Hcnapenue

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

21

Kunienne. Y genbHas terora
napooOpa30BaHUs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhI
KHUIIEHUSI OT aTMOC(EPHOTO
JABIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnoctb Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIBHOU BIAXKHOCTH
Bo3qyXa"

bu6moreka [IOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBoro aBuraters.
TermnoBble ABUraTEN U 3allUTa
OKpYy>Karomei cpe/ibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpPaHCHUA U IIPEBpaAlICHUA
QHCPI'MH B TCIUIOBBIX IIPpOLECCaAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TenoBrle SIBJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemiecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTtponsHas pabota o Teme

bubmuoreka [JOK
28 "TernnoBble sIBICHUSL. ICIBMGHGHHG ) https://m.edsoo.ru/ff0ag6ae
arperaTHbIX COCTOSIHUI BEIIECTBA
29 Dnekrpuzaius Ten. [[Ba pona
AIEKTPUUECKUX 3aPSAI0B
Ypok-uccienoBaHue
30 "DnexTpu3aus TeJ HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUH"
31 B3anmoelictBre 3apsyKeHHBIX TElL. bubnnorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB JIEKTPUYECKOTro bubnuoreka [IOK
noJist. [TpuHIMD cynepro3uium https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX TOJIEH
Hocutenu snexTprueckux 3apsioB.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHCHHS SIIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha mpuMeHEHUE bu6mmoreka [JOK
CBOMCTB JICKTPUYECKHX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0
36 CYIJ_IGCI”I)“BOBEIHI/I}I. I/ICT(})]‘IHI/IKI/I Bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIecTBHS 2IIEKTPUUECKOTO TOKA Bubnnorexa HOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccnenosanue "JleiictBue

QJICKTPUYCCKOTO II0JISI Ha



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MPOBOJIHUKY U AUDJIECKTPUKH"

DIEeKTPUYECKUM TOK B METaJlJIaX,

bubmuoreka [JOK

39 KHUJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e
COCTaBHBIE YaCTH
Cuna toka. JlaboparopHas pabora

41 "U3mepenue u peII)"YJII/II;OBaII;I/Ie 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNeKTpUUYECKOE HaMpsKEHHE.

4 BoabsTmerp. JIabopaTopnast paboTa 05 bubnuoreka [JOK
"H3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HaIpsKeHUs "

ConpoTuBieHNE MPOBOTHUKA.
43 yL[eJI;BHOG COHpOTEBJ‘ICPJIII/Ie bubmorera [IOK
https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBHUCHUMOCTb 3JIEKTPUUYECKOTO
44 COTIPOTHUBIICHUS nposoz[HHKa OT €ro 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOrO
ceyeHus U Marepuaia"
3aBUCHUMOCTD CHJIbI TOKA OT
45 HanpspbkeHus. 3akoH Oma st bubmorexa HOK
https://m.edsoo.ru/ff0aad4a
ydacTKa [enu
JlaGopaTtopHas pabota
"HUccnenoBanue 3aBUCUMOCTH CHITBI BuGmmorexa [OK
46 TOKA, UYLIETO YEPe3 PE3UCTOP, OT 1

COTIPOTHUBJICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnegoBaTenbpHOE U napajjiCJIbHOC

47
COCIIMHEHUS TIPOBOTHUKOB
JlaboparopHuas padota "IIpoBepka
MpaBuia CJIOKECHUS HaIPSKEHUI bubnuorexa [JOK
48
MIPY TIOCIIEIOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopHnas pabota "IIpoBepka
MpaBHJIA I CUJIBI TOKA IpU bubnuorexa [JOK
49
napauieIbHOM COCANHCHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMeHEHUE
50 3aKOHa OMal1 st ale;Hquro bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
Pa6ota u MmoutHOCTH
51 JJIEKT I/Iqecxlj)lro TOKa. 3aKOH bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaboparopHas paboTa
52 "On Ie) enIe)HI/Ie pa6OTBI U MOLIHOCTHU bubmorexa LIOK
ped P \ B https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuyecKue Henu u
53 MOTPEOUTEINN DIICKTPHIECKOM bubnmuoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBHOM paboTe
1o Teme "DNEeKTPUIECKHUE 3apsbl.
P P bubmuoreka [JOK
54 3apsKEHHBIE TEJIa U UX

B3auMoaericTBus. IlocTosIHHBIN
EKTPUYECKHM TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

KonTtponsHas pabota o Teme
"DyeKTpUUECKUe 3apsibl.

55 3apsKEHHBIE Tela U UX bubmorexa HOK
B . https://m.edsoo.ru/ff0abea8
B3auMoieicTBUs. [locToSTHHBIN
ANEKTPUIECKUH TOK"
56 [TocTosIHHBIC MarHUTHI, HX
B3aMMO/ICHCTBHE
VYpoxk-uccnenopanue "N3yuenue bubnuoreka [JOK
57 5 | 1 .
OJIEH MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruauTHO€E nosie. MarauTHoe 1moJie
58 3eMJIM ¥ €r0 3HaYCHUE JUTS KU3HU bubamorexa LOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
OnbIT OpcTena. MaruutHoe nose
59 3neKTpHEeCKl;ro TOKa MarauTHoe Bubnuorexa LIOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTyIIKA C TOKOM
[IpumeHeHue 1eKTPOMarHuToB B
50 texHuke. JlabopaTopHas pabora 05 bubmuorexa [JOK
"U3ydeHune AeHCTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
10JI Ha MPOBOJIHUK C TOKOM"
DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOABUTaTENCH B TEXHUUECKUX
61 yCTpoII;ICTBaX Y Ha TpaHCIIOPTE. bubmmorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlaGopaTtopHas pabota
"KoncTpyupoBaHue u u3yueHue
paloThI 31eKTpoBUTaTeNns”
Oneitel @apanes. 3akoH
62 NIEKTPOMArHUTHOW MHIYKIIUH.

IIpasuio Jlenua



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

OnexrporeHepatop. CrocoObl
MOJTY4EHUS DIIEKTPUICCKONH
63 SHEPruu. DIIEKTPOCTAHIINN Ha 1
BO306HOBHﬂ€MLD(HCTOqHHKaX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOM paboTe
64 o TeMe "DIEKTPUUICCKUE U 1
MarHuTHBIC SBIICHUS"

KonTposabHas pabora no teme

65 "DJIEKTPUUECKHUE U MATHUTHBIC 1 brbmotexa LIOK
p,. https://m.edsoo.ru/ff0ach14
ABJICHUA
P i . Pab
66 | roxcraws o voste "Termonsic ) BuGmorexa LIOK
| https://m.edsoo.ru/ff0acc5e
SABJICHHUA

PesepBubiit ypok. Pabora ¢

. bu6mmoreka [IOK
67 tekcraMu 110 TeMe "[locTosIHHEBIN 1

https://m.edsoo.ru/ff0acdc6

AIEKTPUYECKUN TOK"

PeseprubIit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MarduTHeie 1
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 2 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe HH(ppoBbIe

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCUTEIILHOCTh bubnuorexa [JOK

2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [IOK
IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTIMHENHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabota

7 "OnpenesneHne yCKOPEHUS Teaa Ipu 1 1 bubmuoreka [JOK
PaBHOYCKOPEHHOM JIBUYKEHHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBobOoauoe nagenne teil. OnpITh 1
lanunes
PaBHOMEpHOE IBUMXKEHUE TTO

9 0pr>KH012TI/I. lfllepﬂon 1 4acToTa 1 Bubmiorexa LIOK

. https://m.edsoo.ru/ff0ael76

oOpamenus. JIuneitHas u yrmosas



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOoCcTpeMUTEIBHOE YCKOPEHHE
11 [lepsriii 3axon HetoTona. Bextop bubnuorexa [JOK
CHUITBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HerotoHa. bubnuorexa [JOK
12 .
PaBHOzelicTBYOIIAsK cHIta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3umnus Cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeEHeHNe bubnuorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 Crna ynpyroeti. 3axor [yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cuia
YOPYTOCTH»
JlaboparopHas paboTa
17 <<Oane):z[enI;HHe I})KCCTKOCTI/I bubmorexa OK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
18 Cua Tpers bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3agay mo teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onpiz[enzHHe ioa(b(bHuHeHTa Bubmiorexa LIOK
| https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKCHUS
Pemenue 3agau no teme "3akoHbI
21 HeroroHna. CIII/ma ynpyroctu. Cuna bubamotexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bubnuoreka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
IMagCHUA

https://m.edsoo.ru/ff0af044

VYpoxk-koudepenuus "/[Bmwkenue ten

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). I'anakruxu"
Pemenue 3agau mo reme "Cuna
24 TSKECTH U 32K0H BCEMUPHOTO Brbmiorexa LIOK
. https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [lepBas kocMHuecKasi CKOPOCTb. bubnuorexa [JOK
HeBecomocTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHOW TOUKHU.

26 AGcomoTHO TBEPAOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEpIOrO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpaIllCHUS

27 MowmeHT cuibl. LleHTp TsKecTn

28 Pemmenue 3agay mo reme "MoMeHT bu6mmoreka [IOK
cuiel. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o ieMe ”MexaHI/IqeiKoe I[BI/II:KCHI/IC. bubmorexa [JOK

. https://m.edsoo.ru/ffob0408
Bsanmoneiictue Tea"
KonTponbnas pabora no teme
30 "MCXIZ_HI/I‘ECK(I))C JIBUKEHUE. bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumonetictue Tea"
Nmnynsc tena. UMiynse cuibl.

31 3aKOH COXpaHEHUsI UMITYJIbCA. bubnuoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffob07fa
B3aUMO/ICHCTBUE

32 Pemenne 3aga4 mo Teme "3akoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHUs UMIysbca"

https://m.edsoo0.ru/ff0b096¢

VYpoxk-koupepenuus "PeaktuBHoe

33 JBIKEHUE B MIPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 MexaHnndeckasi paboTa U MOITHOCTh https://m.edsoo.ru/fOb0as4
35 PaboTa cuibl TSHKECTH, CHIIBI bubmmoreka [{OK
YIPYTOCTH M CHIIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota
36 «Omnpenenenue pabOTHI CUIIBI TPEHUS
MIPY pPAaBHOMEPHOM JIBIDKCHUU TeJia
10 TOPU30HTAIBLHOU MTOBEPXHOCTH
37 CBs13b SHEpruu v paboTHI.
[TorenumansHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
JlaGopaTtopHas pabora «3y4yeHue bubnuorexka [JOK
40
3aKOHA COXPAaHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoO€E ABUKEHUE U €TO bu6mmoreka [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaroiue KoueOaHus.
42 BLH}{,XymL[z:{HHe KOJIeOaHUS. bubmorexa [JOK
https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MareMaTH4ecKuii ¥ NPYKUHHBIN
MasTHUKH
44 VYpok-uccnenopanue «3aBUCUMOCTb bubnunoreka [JOK

nepuoaa KOJICOAHHMH OT KECTKOCTHU

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

46

Jlaboparopuas pabota
«OmnpeeneHne YacToThl M IEPUoIa
KoJIe0aHUH IPYKUHHOTO MasiTHUKA)

bub6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MepH0/1a KoJIeOaHmit
rpy3a, HOABCHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4EeCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyecke BOJHEI"

50

3Byk. PacnpocTpanenue u
OTpa)keHHE 3ByKa

o1

Ypoxk-uccnenopanue "Habmronenune
3aBHCHMOCTH BBICOTHI 3ByKa OT
9acTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenus "YnbpTpa3ByK u
uH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue Kojie0aHus U BOJIHEI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTtponsHast pabota o Teme

55 "3aKOHBI COXPAHEHUS.
MexaHn4deckue KoyieOaHus ¥ BOJTHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnionb30BaHuE 3MEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBSI3H"
Ypok-uccnenosanue "N3yuenue
59 CBIZ)IZCTB 3neiTp0MarHI/ITHy;x BOJTH C bubmmorexa LIOK
https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOHMIIBHOTO TenedoHa"
Pemenue 3a1ay Ha onpeneneHue
60 4acTOTHI U JUTHHBI
AJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHasl MPUPOJa CBETA.
61 CKOpOI():TB CBeTA. BOHIIJ)OELIIe[ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOJCTBa CBETa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacrpocTpaHeHHE CBIe)Ta. 3armeHus bubmmorexa LIOK
https://m.edsoo.ru/ffob3658
Connua u JlyHsl
3aKOH OTpakKEHUs CBETa. 3epKaja.
63 PCI_HCHI/IePSaI[a‘I Ha an/IMeHeI:-H/Ie bubmorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 IIpenomnenne cBera. 3akoH bubnuoreka [IOK
MIPEJIOMJICHHUS CBETa https://m.edsoo.ru/ffO0b3aea
65 [lonHoE BHYTpEHHEE OTpaKEHHE bubnuoreka [IOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

cBeTa. Mcnoib30BaHue HOJHOTO
BHYTPEHHETO OTPaXXECHUS B
OIITHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

Jlaboparopuas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia

66 MPEJIOMIICHHUSI CBETOBOTO JIyda OT
yTrjia majieHusl Ha TpaHuIle "BO3ayX-
cTexno""
Ypok-koHpepeHus
"Hcnonp30BaHue MOJHOTO
67 BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OTITHKOBOJIOKOHHAS
CBsI3p"
68 JIun3el. OnTuyeckast cuja JIMH3bI bubmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bu6mmoreka [IOK
69 [TocTpoenne n3o0pakeHU B TMH3AX https://m.edsoo.ru/ffobAd4a
JlaGopaTtopHnas pabota
70 "Onpenenenre GOKyCHOTO bubmuoreka [JOK
PacCTOSIHHS U ONTHYECKOM CHITBI https://m.edsoo.ru/ff0b4206
cobuparomei JMH3bI"
Ypok-koHpepenmus "OnTuueckue bubnunoreka [JOK
71
JIMH30BBIC MPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 I'ma3 kak onTU4YecKas cCHUCTeMa. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 VYpok-koupepenmus "ledexTs
3penus. Kak coxpanurts 3peHue"
74 PaznoxeHnue 6e10ro cBeTa B CIEKTP. bubnuoreka [IOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

OnsiTel HeroTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jlucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c

JlaboparopHras padota "OnBITHI 11O
Pa3I0KEeHUIO OEJIOTO CBETA B CIEKTP

75 Y BOCIPUATHIO BETA MPEIMETOB bubmmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
IIpU UX HaOJIIOACHUN Yepes
LBETOBbIE (PUIBTPHI"
VYpok-npaktukym "BosnHoBbIE
76 CBOWCTBA CBETA: AUCIIEPCHS,
uHTepdepeHus u nuppaxaus"
77 Omneiter Pesepdopnaa u mranerapHast bubmuorexa [JOK
MOJIeJTb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue v noryionieHue cBera
79 aTOI\/IyOM. KBanTsbl. Hnileﬁqan,le bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPhI
80 VYpoxk-npaktukym "HabOmonenune bubnuorexka [JOK
CIIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI bubmotexa [JOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOrO sipa. bubnunoreka [JOK
HyksonHast Moenb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE PEBpALCHUS. bubnuoreka [IOK
N3oTomsr https://m.edsoo.ru/ff0clald
84 Pemenue 3amad no teme: bu6mmoreka [JOK

"PannoaktuBHBIE peBpaleHus"

https://m.edsoo.ru/ff0clb4a



https://m.edsoo.ru/ff0c0f4c
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85

IIepuon nomypacnazna

86

VYpoxk-koHpepeHuus
"PanuoakTuBHBIE U3TyYCHUS B
MpUpOJe, MEAULIMHE, TEXHUKE"

bubmmoreka [{OK
https://m.edso0.ru/ff0c2126

87

SAnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

bubmmoreka [{OK
https://m.edsoo0.ru/ff0c1c58

88

DHeprus CBSI3M aTOMHBIX SIIED.
CBs13b Macchl U SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agau no reme "SAnepHeie
peakuun"

90

Peakiuu cuHTe3a M IeTICHUS SEP.
Uctoununku sueprun ConHIA U 3BE3]

bu6moreka [IOK
https://m.edso0.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaZAMOaKTUBHBIX U3TyYEHHUH Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHUTHOE MOJIe.
DNeKTPOMarHUTHBIE BOJHBIL.
KBanToBbI€ siBEHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTpombHas pabota no Teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsble siBieHUs"

94

[ToBTOpenue, 060061IeHNE.
JIaGopaTopHble pabOThI 110 KypCy
"B3aumMoaencrBue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c2126
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[ToBTOpenue, o6o0menue. Pemenne

95 pacYeTHBIX ¥ KaYeCTBEHHBIX 331a4 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c2572
o Teme "TeroBeie nmporecch”
[ToBTOpenue, o6o0menue. Pemenne
96 paCUYETHBIX M KQUECTBEHHBIX 3a/1a4 1 bubnuorexa [JOK
o teme "KITJ TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresei”
IloBTOpEeHHE, 00001IcHNE. Pemenue
97 pacqu}i{Hx u Ka‘IeCI"IFIBeHHBIX 3a/1a4 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0c2b30
o reme "KIIJI anexTpoycTtaHOBOK"
IToBTOpEHHE, 0000IICHNE.
98 Ha60p§TopHHe pa(SH(jTBI o Kypcy 1 1 bubamorera LOK
https://m.edsoo.ru/ff0c2c52
"CBeTOBBIC ABIICHU"
[ToBTopenue, o6o6menue. Pabora ¢
99 TeKCTaf/II/I no’TeMe 'I'I;aKOHI:I 1 bubamorexa LOK
Y https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOopenue, o6o6menue. Padora ¢
100 TeKCTafm HO’TCMG 'I'I;(onefiaHHﬂ u 1 bubamorexa LOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, o6o6meHue. Padora ¢
101 TeKCTafm HO,TCMG f'JéZBeTOBLIe 1 Bubmuorexa LIOK
\ https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpeHue, 0606meHue. PaboTta ¢
102 TekcTaMu 1o Teme "KBaHToBas u 1
sepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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