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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 00mIEro oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4e0HOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenvera B peamu3anuu  TpeboBanuit I'OC OOO K IUIAaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.

[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepuaia Mo roaam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON TTOMOIIHN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOUIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, IperocTaBiseT Haubojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:

®  HAy4YHO OOBSACHSATH SIBJICHUS;

®  OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;

e  HHTEPHPETUPOBATH JAHHBIE U UCIOJIB30BAaTh HAYUHbBIE JT0KA3aTEIbCTBA ISl MOTYUYECHUS
BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenoaasanus ydeOHoro npeamera «®dusuka» B 00pa3oBaTeIbHBIX OPraHU3AIMSIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocselieHusi Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus pu3nkm:

e npuoOpeTeHHe UHTEpeca U CTPEMIICHUS 00YYaroIUXCs K HAyYHOMY U3Y4YE€HHUIO TPUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TPEACTABICHUH O HAayyHOM METOJA€ TMO3HaHUS U  (OPMHPOBAHUE
HCCJIEIOBATEIHLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHHME HAayYHOI'O MHUPOBO33PEHHUS KaK pe3yJabTaTa M3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (opMupoBaHHME MPEICTABICHUH O POIM (PU3MKH ISl PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE MpPEACTaBIEHUII O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaTIbHON
NeSITEIbHOCTH, CBA3aHHOW ¢ (DU3MKOHM, MOArOTOBKA K JajbHEHIIEMy OOYYEHUIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHue 3THX 1eJIei mporpamMMsl 1o (pHU3MKe Ha yPOBHE OCHOBHOTO 001ET0 00pa3oBaHus
o0ecrneunBaeTcsl pelIeHueM CIeyIoIuX 3a4a4:

e npuoOpeTeHue 3HAaHUI O TUCKPETHOM CTPOEHUH BEILECTBA, O MEXAaHUYECKHX, TETIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e npuoOpeTeHWe YMEHUH ONUCHIBATH U OOBACHATH  (PU3MUYECKHE  SBICHUSA C
UCIIOJIb30BAaHUEM I0JTyYEHHbBIX 3HAHUI;

® OCBOCHME METOJOB pEUIeHHUs NPOCTEHIIMX pacy€THBIX 3aJad C MCIOJIb30BaHUEM
bu3nuecKux MojesIel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

®  pa3BUTHE YMEHUH HAOII0aTh NPUPOAHBIC SBJICHUS U BBIIOJIHATh OINbITHI, JAOOpAaTOpHBIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0BAHMSI C UCII0JIb30BAHUEM U3MEPUTENIbHBIX IIPUOOPOB;

e ocBoeHME NpUEMOB paboThl ¢ HHGpopManMeld (UIUUYECKOTO COJEpNKaHMs, BKIHOYas
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHUSX (DM3MKH, aHAIW3 M KPUTHYECKOE OICHMBAHUE
uH(popMaLuu;

®  3HAKOMCTBO CO cdepamu Mpo(hecCHOHATLHON NeATSIEHOCTH, CBI3aHHBIMU ¢ (DU3HKOU, H
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JJOCTIKEHUSIX (DPU3NIECKON HAYKH.

Ha wn3yuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE OCHOBHOI'O 00Iero odpa3oBaHus
otBojuTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Hezleno), B 8 kiacce — 68 dacoB (2 vaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb J1ab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BhIOOp MPOBENEHMS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOT'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemnocTs U3MepeHui. MexayHapoiHas CUCTEMa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBeHHble HayKd M3y4yaroT NMpUpony. EcTecTBeHHO-Hay4HBbIH
METOJ IO3HaHMA: HaOJIIOJEHUE, ITOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmonaemMoro spieHus. Onucanue
($U3NIECKUX SBICHHUI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(POBHIM

npuopom.

Jlabopamopnwsie pabomot u onvimeol.

OnpezeneHue LEeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOIO pUodopa.
N3mepenne paccTOsTHU.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MaJbIX TEI.

agrwdE

W3mepenune TemmepaTypbl MpH MOMOIUIM KUAKOCTHOTO TEPMOMETpa M JaTudKa
TEMIIepaTyphI.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
HYLIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIIIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJICKYNBI, WX pa3Mmepbl. OTBITH, JJTOKa3bIBAIOIINE
JMICKPETHOE CTPOEHHE BEIIECTBA.

JIBukenne uacTull BemiecTBa. CBSI3b CKOPOCTH JBMIKEHHUS YacTHUIl C TEMIEPaTypoil.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTAJIKHBAHUE.

ArperaTHple COCTOSIHHS ~ BEIECTBA: CTPOCHHWE Ta30B, JKUIKOCTEH W  TBEPABIX
(KpUCTaNIMYecKuX) Teld. B3auMOCBs3b MEXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKCHHS.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWA, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCTONIb30oBaHueM (hoTorpaduwii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe JBH)KeHHE. PaBHOMepHOe UM HepaBHOMEpHOE JBMKeHHE. CKOPOCTb.
Cpensisi CKOpOCTb IPU HEPABHOMEPHOM JBUKEHUH. Pacdy€r myTH v BpeMeHH JBUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHHUS
CKOpOCTH JBHMXKEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuia ymnpyroctd U 3akoH ['yka.
W3mepeHre cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnojkeHue cuil, HAaIpaBJICHHBIX I10
ozHO# npsimoil. PaBHozelcTBytomas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

N3mepenne CKOpOoCTH IPSIMOJIMHEUHOTO IBUKECHHUS.

Habmroienue siBieHUs] HHEPIIUH.

Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.

CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JABIKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM HIapuKa MO0 HAKIOHHOM

ok wnN

MJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOITUE 3aBUCUMOCTh pacTshKeHUs (aedopMariii) Mpy>KUHBI OT

MIPUIIOKEHHOMN CHJIBI.
5. OnBIThl, AEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tela U
XapakTepa COIPUKACAOIINXCs TOBEPXHOCTEN.

Pa3nen 4. /laBieHune TBEPABIX TeJl, "KUAKOCTEH U Ia30B.

JaBnenue. CriocoObl yMEHBIIECHUS U YBETUYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béMa, Temieparypsl. [lepenada naBieHust TBEPABIMU TeJIaMHU, KUAKOCTIMH
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3JYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBUE KUAKOCTH U ra3a Ha MOTrpyXKEHHOE B HUX TeNo. BrlTankuparomas (apxumMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomniaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenava naBieHMs! )KUIKOCTBIO U Ta30M.

CooOmarommecs COCyIpl.

I'mapaBauyeckuit mpecc.

[IposiBneHue neicTBUss aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOM dYacTh Tena Hu
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIEH CHIIBI BECY BHITECHEHHOM JKMIKOCTH.

ok wnNE



8. VYcnoBue miaBaHMs TeN: IUIAaBaHWE WJIM TOTPYKEHHE T B 3aBHCHUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
YacTH TeJa.

2. OmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, IMOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKMBAIONMICH CHJIBI, JACHCTBYIOIICH Ha TeJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHJIBI, JEHCTBYIOLIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTh YacCTH TeJla U OT IUIOTHOCTH
JKUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE JIOJKH W OIpeneieHue eé
Ipy30I10ABEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
priuara. IlpuMeHeHnne npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ npocTsix MexaHu3MoB. IIpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexanuueckas sHeprus. KuHetnmueckas M mnoTeHUMalbHas »sHeprus. IlpeBpamienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPaHEHHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuwie pabomol u onvimol.

1. Omnpenenenue pa®oOThl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Tejaa IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.

w

8 KJIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO--KMHETUYECKOW TEOPUN CTPOECHUS BelecTa. Macca
U pa3sMepbl aTOMOB W MOJEKyJI. OTmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TIOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOTO COCTOSHUH BelecTBa. Kpucraminaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJICKYJIIPHO--KUHETHYeCKOH Teopun. (CmauMBaHWEe W KamWUIIpHBIE SBIEHUs. TeruioBoe
pacUIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUJIOBOTO JBUXKEHHUS YaCTHILI.
Buyrpennsis sHeprus. CrnocoObl W3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
coBeplieHue paboThl. Buasl Teronepenaun: TemiIONpOBOAHOCTh, KOHBEKIUS, H3ITyYCHHUE.

KonmuecTBO TEmIOTHL. YenbHas TEIIOEMKOCTH BeIecTBa. TemIooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIUIoOBOro OanmaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAILTMYCCKHX
BEIIECTB. YeNbHas TemoTa IwiaBieHus. [lapooOpa3oBanue u KoHueHcanus. Mcmapenue.



Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMoc(hepHOTro JaBICHMS.
BnaxnocTs Bo3ayxa.
DHeprus TOTUIMBA. Y IeJbHas TEIJI0Ta CTOPaHUS.
[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TertoBbie
JIBUTATENIN U 3aIUATA OKPYKAIOIIEH CPEIBL.
3aK0OH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIEcCcaXx.
Hemoncmpayuu.
HabGnronenne 6poyHOBCKOTO JBHKEHUS.
Hab6mronenue nuddys3un.
HabGnronenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro pacuimpeHus Tel.
W3meHenune naBiaeHuUs ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[IpaBuna n3amMepeHus TeMIepaTyphbl.
Buae! Tenionepenaun.
OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
10 CpaBHeHuE TEII0EMKOCTEN Pa3INYHBIX BEILIECTB.
11. HaGmronenue KumneHus..

©CooNoak DR

12. HaGnroieHre mocTOsSTHCTBA TeMITepaTyphbl P TJIaBJICHUU.

13. Mozeny TEeIoBhIX IBUTATENIEH.

Jlabopamopnuvie padbomovt u onvimol.

OMnBITH IO OOHAPYKCHHIO ISHCTBHUS CHIJI MOJICKYJISIPHOTO TIPUTSKCHHUSL.

OMnBITHI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

OnbITHI IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPUIIA.

OMNBITHI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTH JIaBIICHUS BO3JyXa OT €ro o0béMa

HarpeBaHUs WIH OXJIaKICHHUS.

6. IlpoBepka ruMOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTONOMKA >KUIKOCTH B
TEPMOMETPHUYECKOMN TPyOKe OT TeMITepaTyphI.

7. HaGnronenue w3MeHEHHs] BHYTPEHHEH SHEPTHM Tejla B Pe3yJIbTare TEIUIONepeIadn 1
paboThl BHEITHHUX CHIL

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA TP CMEIIMBAHUH XOJIOIHOM U TOpsYel BOIBI.
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9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOH MpH TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoliecca UCIIapeHusl.

12. OnpenienieHre OTHOCUTEBHON BIQKHOCTH BO3TyXa.

13. OmnpeneneHre yaeIbHOM TEIUIOTHI IIABICHUS JIb/IA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzauus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Tes. 3akoH KyioHa (3aBUCHMMOCTB CHJIBI B3aUMOJCHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3aeKkTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

ONEKTPUYECKUIT TOK. YCIIOBUS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBHSI SJIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onexkrpuueckasg uenb. Cuna Toka. OnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ielu.
[TocnenoBarenbHOE U MapaJUIEIbHOE COSTUHEHUE ITPOBOHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH J[koyms—JIeHa. DaeKkTpudecKkue enu
U TIOTPEOUTENH ICKTPUIECKOM dHEPTruH B ObITY. KOpOoTKOE 3aMBIKaHHE.

ITocTossHHBIE MarHuThl. B3auMmojeiicTBHE ITIOCTOSHHBIX MAarHuToB. MarHumTHOE IIOJIE.
MarunutHoe noJie 3eMJId U ero 3HadYeHue I )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOr0 ToKa. [IpuMeHeHue 3IeKTpOMarHuToB B TEXHUKE. [[efiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcmosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuH. IlpaBuno  Jlenna.
Onekrporenepatop. CrocoObl TOMyYeHUS JIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.
JIBa pona IEeKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBHUE 3apsSHKEHHBIX TEJI.
YCTpoCTBO U IEHCTBHE IIEKTPOCKOIIA.
DnexTpocTaTHuecKast UHIYKIIHSL.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JTUHHUHN DJIEKTPUUECKOTO OIS,
VCTOYHHKH TOCTOSTHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KHJIKOCTH.
. 'a30BBbIii pazps.
. I3MepeHune cuiibl TOKa aMIIEpMETPOM.
. U3mepeHne 3eKTpuYecKOoro HanpsKeHUs BOIBTMETPOM.
. PeoctaT 1 mara3uH conpoTUBIECHUMN.
. BzamMoieficTBHE MOCTOSSHHBIX MAarHUTOB.
. MopenupoBaHrue HEBO3MOXKHOCTH Pa3/CJICHUsI TOJTOCOB MarHUTa.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarHuTHOE moJie TOKa. DJIEKTPOMArHHUT.
. JlelicTBuE€ MarHUTHOTO TOJISl HAa TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS 3IEKTPOMArHUTHON MHAYKITUH.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HaMpaBJIEHUs] HHAYKIIMOHHOTO TOKA OT YCJIIOBUI €ro BO3HUKHOBEHUS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
1. OmnbITHI O HAOTIOICHUIO YTIEKTPU3AIMH TEJI HHIYKIIMEH U TIPH COMTPUKOCHOBEHUHU.
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HccnenoBanue qeiCTBUS 3JIEKTPHUUECKOTO MOJIS HA MPOBOIHUKU U AUDTICKTPUKH.

COopka u IpoBepKa padOTHI IEKTPUIECKOH IETH MOCTOSHHOTO TOKA.

W3mMepenue U peryimpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBICHHUS

pe3nCTOpa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnpITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUECKOTO  COMPOTHBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU IMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH MapaJUIEIbHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HApsIKCHHUS
Ha HEu.

13. Omnpenenenne KI1J[ narpesarens.

14. UccnenoBaHue MAarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJS MOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHUU U
pa3JeNeHun.

16. UccnenoBanue 1eHCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBHS KaTyIIKA C TOKOM U
MarHuTa OT CHJIBI TOKA W HAIPABJICHUS TOKA B KaTYIIKE.

18. M3yuenne AelicTBUS MArHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHnue 1 u3ydeHue paboTsl 3JIEKTPOIBUTATENSL.

20. Uzmepenue KI1J] snexTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnBITEI 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIIMH: HCCIICAOBAHHE

W3MEHEHHU 3HAYEeHUS M HATPABJICHUS MHIYKIIMOHHOTO TOKA.
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9 KUIACC
Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBuxkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABMXKEeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IMPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsMonuHelHoe aBrkeHue. CBoOomHoe maaeHue. OmbITHI
lNanunes.

PaBHOMepHOE ABMXKEHHE MO OKpykHOcTH. Ilepmon u uvactota oOpamienus. JluneiHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH HproTrona. Bropoit 3akoH Hsetorona. Tperuit 3akoH Herotona. IIpunHimn
CYNEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEHHsI CKOJIBKEHUS, CUJla TPEHUs MOKOS,
Jpyrue BUbl TPEHUS.

Cuna TsDKeCTH U 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpEHHE CBOOOTHOTO majeHus. J{BrkeHue
ianeT Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTs. HeBecoMoCTh U meperpysKu.

PaBHOBecue MaTepuanbHOU ToOUukH. AOComoTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec Tena. M3menenne mmmynbca. Mmynbe cuiibl. 3aKOH COXPaHEHHUS MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckasi pabota U MOUIHOCTh. PaboTa cuil TSDKECTH, ynpyroct, TpeHus. CBsi3b

OHEPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCjia, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

[ToreHumanpHas sHeprus cxaToil npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KWUHETHUYECKOM
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPrUHu.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE NIyTeH U TPACKTOPUH ABMXKEHMsI OJHOIO M TOTO K€ Tejla OTHOCHUTEIIBHO
Pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBUXKECHUSI.

4. WccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABMKEHHMSL.

5. Habmronenue ABUXKEHMS Tella MO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHYKEHHH OTHOCHUTEJBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS TeJa OT MaccChl Tejla U IEHCTBYIOLIEH Ha HErO CUJIBL.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TEJ.

9. H3menenwue Beca Tena Ipu yCKOPEHHOM JIBHKEHHH.

10. Iepenaya uMmysbca MpyU B3aUMOJICHCTBHHU Tell.

11. IlpeoOpa3oBaHus 3HEPrUM MIPH B3aUMOICHCTBUHU Tell.

12. CoxpaHenue uMIysabca IpU HEYIPYroM B3aUMOIEHCTBHH.

13. Coxpanenue UMITyJIbca IpH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabGmroieHre peakTUBHOTO JBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MPH JBIXKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHncTpyupoBaHue TpakTa JUisl pa3roHa M JalbHEWIIEro PaBHOMEPHOIO JBUKEHHS
IIApUKA UK TEJIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOPEHUs Tejla NpPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM NMPHU PABHOYCKOPEHHOM JIBMKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumores3bl: €CIM TPH PABHOYCKOPEHHOM JBMKEHHH O0€3 HayallbHOMN
CKOPOCTH IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JTaBJICHMUSL.

7. Omnpenenenue k03 PUIHEHTA TPEHUS CKOTBKECHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBL.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS IPU PABHOMEPHOM [BID)KEHUHM Tejla 110
TOPU30HTAILHOU ITOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIPYroCTH NpU THOABEME Tpy3a C HCIOJIB30BaHHUEM
HETOABIKHOTO U TMOABHKHOTO OJIOKOB.

11. V3ydenne 3akoHa COXpAHEHHUS SHEPTHH.



Pa3nes 9. Mexannveckue Koy1e0aHusl M BOJIHBI.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, YacToTa,
amIuTyna. MarematudecKuil M NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHepruu Ipu
K0J1e0aTeNbHOM JIBUKEHUU.

3aryxatomue kosjebaHus. BoiHyxkneHHble koneOaHus. PezoHanc. MexaHuyeckure BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOGnroneHnue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

PacnpocTpanenue mpoAoibHbIX U ONEPEYHBIX BOJIH (Ha MOJEIN).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOThI U EPHOAA KOJI€OaHUN MaTeMaTUYECKOI0 MasiTHUKA.
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2. OmnpezneneHue 4YacTOTHI U TIEpHO/Ia KoJIeOaH A TPY>KUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH TEpHOAA KoJeOaHWI TOABEIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
4. VccnepmoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka He3aBUCHUMOCTH NEpHOAA KOJEOAHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpys3a.
6. OmnbITel, JIEMOHCTPUPYIOUINE 3aBHUCHUMOCTh TMeEpHOJa KoJIeOaHWi MPYKUHHOTO
MasTHUKA OT MAaCChI TPy3a U KECTKOCTU PYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DneKTpoMarHuTHas mpupoja cera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. U3ydeHwue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBIO0 MOOUIBLHOTO TenedoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.
JlyueBasg monenb cBera. Mcrounuku cera. lIpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomnienue cBera. 3aKoH npeaomiieHus cBeta. IlolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox nydeir B nwmH3e. OnTmueckas cuctema ¢oToamnmapara, MUKPOCKONa M
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. ClloKeHHE CIIEKTPATBHBIX 1[BETOB.
Hucnepcus ceera.



Hemoncmpayuu.

[IpssMonMHENHOE PaCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenominienue cBeTa.

OnrTuyeckuii CBETOBO/I.

Xon styueit B coOMparomei Junse.

XoJ 1y4del B pacCerBaroIeH JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JTUH3.

[Tpuniun aeiictBus goroarnmapara, MUKPOCKOTNA U TEIECKOIA.

10 Mopnens rnasa.

11. Paznoxenue 0emoro cBeTa B CIIEKTD.

12. [lonyueHnue 6enoro cBeta MpH CI0KEHUU CBETa PAa3HBIX I[BETOB.
Jlabopamopnwsie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaXXE€HUSI CBETOBOI'O JIy4a OT yIJla MaJeHusl.
2. H3yueHue xapakTepUCTUK N300paKEHH MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTHU YIJia MPEJIOMIICHHUS CBETOBOTO JIy4a OT yrjia MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Toy4yeHnue n300paskeHUid ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PacCTOSHUS M ONITHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnbITEl MO BOCHPHUSATHIO IIBETA MPEAMETOB MPU HUX HAOIIOACHUU 4Yepe3 I[BETOBbIC
(GUIBTPBL.

Pa3znen 12. KBanToBble siBJIEHHUS.

Omneitel Pesepdopaa u nnanerapras monens aroma. Monens aroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE aTOMHOIO Sapa.
Hyxnonnas wmopens atoMmHoro sjapa. W3oromsl. PannoaktuBHble mpeBparienus. [lepuon
MoJTypacmnajaa aTOMHBIX siJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3H
aToMHbIX siaep. CBsa3p Macchl U sHepruu. Peakumu cuHte3a W geneHus sjep. Mcrounukum
sHepruun CosHIA U 3BE3N.

SAnepuHas sHepreruka. JleficTBHs palMOAKTUBHBIX U3ITyUYE€HUH Ha KUBBIE OPTaHU3MEI.

Hemoncmpayuu.

CrieKTpbl U3JTy4€HUs U TIOTJIOMICHHUS.

CrHeKTphl pa3IYHbIX Ta30B.

CnexTp BoaoOpo/a.

Habmoienue TpekoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOMINX U3TYyISHH.

Peructparus uznydeHus mpupoIHBIX MUHEPAIOB U MPOIYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenmoBanue TPEKOB: HM3MEPEHUE SHEPTUM YacTULBI 1O TOPMO3HOMY MyTH (IO
¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.
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[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHa3HAuYeH JUid CUCTeMaTHU3aluu U
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUYCHUN
BCEro Kypca (pM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wu3yuyeHUHM JAHHOTO MOJIYJS pEATU3ylOTCd M CHCTEMaTU3UPYIOTCS — BUIbBI
NESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOecrnedmBaeTCs JOCTHIKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToOB o0Oy4JeHus, dhopmupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEAOBAHUS SBJICHUMN
OPUPOAbl U TEXHHUKHU, OBJIAJICHME YMEHUAMU OOBICHATH (DU3MUECKUE SIBICHHUSA, NPUMEHSSA
MOJTyYEHHBIC 3HAHUS, PEIIATh 337a4d, B TOM YHCJIC KAYeCTBEHHBIC U YKCIIEPUMEHTAIbHBIC.

[TpuHIMIHATHHO AEATEIHPHOCTHBIA XapakTep HaHHOTO pa3jelia pean3yeTcs 3a CUéT TOTo,
4TO 00yYaroLIUeCs BBITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IPEAaraercs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (PU3UUYECKUE SIBICHUS
B OKPYKaroUIed MPUPOIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HamOOJee Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHKOB DSHEPrUU HA OCHOBE
3aKOHA MPEBPAIICHUS ¥ COXPAHEHHSI BCEX U3BECTHBIX BHJIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydenne (HU3MKH Ha yPOBHE OCHOBHOTO OOILEro 0Opa30BaHHs HAIPABICHO HA JOCTH)KCHUE
JIMYHOCTHBIX, METAIIPEAMETHBIX M IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprare wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOrO oOmmiero oOpa3oBaHusi y
oOyuaromerocst 0yyT chOpMUPOBAHBI CIIEAYIOLINE TMYHOCTHBIE PE3y/IbTaThl B YACTH:

J 1) naTpHOTHYECKOr0 BOCIUTAHHUS:

. IIPOSIBJICHUE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOU
¢bu3nveckoil HayKw;

J [] IEHHOCTHOE OTHOIIIEHHUE K TOCTHKEHUSIM POCCUHCKUX YUEHBIX--(H3UKOB;

° 2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

o [] TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXIEHMM OOIIEeCTBEHHO3HAUMMBIXU
ATHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTIKEHUH (DU3HKH;

o [] oco3HaHWE BAXKHOCTH MOPAIbHO--3TUYECKUX IPHUHLUIIOB B JACATEIbHOCTU
Y4EHOT0;

° 3) acTeTH4eCKOr0 BOCIIMTAHMS:

o [] BOCHpHUSTHE 3CTETUYECKMX KayecTB (PU3MUECKOW HayKu: €€ IapMOHHUYHOIO
IIOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

° 4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

o [1 oco3HaHMe LIEHHOCTH (HU3UYECKOM HayKHM Kak MOIIHOIO HHCTPYMEHTa
ITO3HAHMS MUPA, OCHOBBI PAa3BUTHUS TEXHOJOTHUH, BaJKHEHUIIIEH COCTABIISIIOLIEH KYJIbTYpHI;

o [1 pa3BuTHE HayyHOW JFOOO3HATEILHOCTH, HMHTEpeca K HCCIIEI0BaTENIbCKOM
NeSITENIbHOCTH;

o 5) popmupoBaHus KyJbTYPBI 310POBbSI H IMOLHMOHAJIBLHOIO 0JIATONMOTYYHs:

o [1  oco3HaHWe IIEHHOCTH Oe30macHoro obOpa3za JKH3HH B COBPEMEHHOM

TEXHOJOTHUYCCKOM MHUPE, BAXKHOCTU IIpaBUII 0e301macHOTro IMOBCACHHWA HA TPAHCIIOPTC, Ha
aoporax, € 9JEKTPUICCKUM U TCIIJIOBBIM 060py)101aaHneM B JJOMAIIHUX YCJIOBUAX,

o [] chopMHpPOBAaHHOCTh HaBbIKA pedIeKcuy, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY
U TAaKOro K€ TpaBa y Ipyroro 4eloBeKa;

. 6) TPY10BOr0 BOCIIUTAHUSA:

o [] akTHMBHOE yuyacTHE B pEIIEHHMH MIPAKTUYECKHX 3aJad (B paMKax CEMbH,

o0pa3oBaTeNbHOM OpraHu3alii, TOpoJa, Kpas) TEXHOJOTHYECKOM U  COIMAIbHOU
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIe U (GU3UISCKUX 3HAHUIA;

. [] “HTEpEC K MPaKTHIECKOMY H3yUYeHHUIO podeccuii, CBI3aHHBIX C (PU3UKOM;
. 7) IKOJIOrM4€eCKOro BOCIIMTAHMS:
. [] opueHTanus Ha TpuUMEHEHUE (PU3UYECKUX 3HAHUU ISl pelleHus 3a7ad B

00JTaCTH OKPY’KAIOIIEeH Cpe/bl, IJIAHUPOBAHUS TIOCTYIIKOB M OIICHKH WX BO3MOXHBIX
ITOCJIEICTBUM I OKPY’KAOIIEN Cpebl;

. [] oco3HaHue TIJI00ATBHOTO XapakTepa HSKOJIOIMUYECKHUX MpoOjeM U MyTed ux
penieHus;

. 8) amanTtauuMM K W3MEHSIIIHUMCH YCJIOBHSIM CONMAJIBHON W NPHPOIHOM
cpenbl:

o [ moTpeOHOCTh BO B3aUMOJICHCTBUU IIPU BHIIOJTHEHUH UCCIIEI0BAHUN U IPOEKTOB

¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;



L4 0 IOBBIIICHUEC  YPOBHA CBOCM KOMIIETEHTHOCTH qcpe3  MpaKTHYCCKYIO

JesITeIbHOCTD;,

o [1 moTpeOHOCTh B ()OPMHPOBAHWUU HOBBIX 3HAHHI, B TOM 4YuCIe (HOPMYITHPOBATH
UJICH, TIOHSTHS, TUTIOTE3bI O PU3MUECKUX O0BEKTAX H SBIICHUSX;

o [ oco3HaHue NeGUIUTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEW B OOJIACTH
busuky;

o [] IuTaHupOBaHKUE CBOETO PA3BUTHS B IPUOOPETEHHH HOBBIX (DU3MUYESCKUX 3HAHHI;

o [] cTpemIileHHe aHAJIM3UPOBATh U BBISBIISTH B3aUMOCBSI3H MPHPOJIBI, OOIIECTBA H

SKOHOMMKH, B TOM UHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;
J [] omeHKa CBOMX JEHUCTBUH C Yy4Y&TOM BIMSHHS HAa OKPYXKAIOUIYIO CpPEemy,
BO3MOXKHBIX IT00QJIBHBIX OCIEACTBHIA.

METANPEIMETHBIE PE3YJIbTATHI
B pe3ynbpTare ocBoeHUs IporpamMmbl o (pU3UKE HA YPOBHE OCHOBHOI'O 00ILero oOpa3oBaHuUs
y oOyuatomerocss OyayT chopMupoBaHbl MeTaNpeAMeTHbIE Pe3yJbTAaThl, BKIIOYAIOLIUE
[IO3HABATEJIbHBIE YHUBEpCAJIbHbIE Y4YeOHbIE MAEMCTBHS, KOMMYHUKAaTUBHbBIE YHUBEpCAJIbHBIE
yueOHbIe AEMCTBUSI, PETYJIATUBHBIE YHUBEPCAJIbHBIE YUeOHbIE JCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepcaIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBUA:
®  BBIIBIISAITH M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUN);
e  yCTaHaBJIMBATh CYLIECTBEHHBIA MPU3HAK KJIACCH(PUKAIIUU, OCHOBAHUS JJI1 00001eHUs U
CpaBHEHWS,
®  BBUIBIISATH 3aKOHOMEPHOCTH M TNPOTHUBOPEUUS B paccMaTpUBaeMbIX (pakTaX, JAHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;
®  BBUIBJISATh NPUYMHHO--CIICJICTBEHHBIE CBSI3U NPU H3YYEHUM (PHU3UUECKUX SIBICHUH U
IIPOIIECCOB, JIENIATh BHIBOJIBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIJIBUTATH TUIIOTE3HI O B3aUMOCBSI3AIX (PH3NUECKUX BEITHUYHH,
®  CaMOCTOSITENBbHO BBIOMPATH CIOCOO pelieHus yueOHOM (u3nueckoi 3ajaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Haubolee MOIXOISAIIEro ¢ y4ETOM CaMOCTOSTENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).
Ba3oBble ucciiefoBarebcKue 1eicTBUSA:
®  UCMOJb30BaTh BOIPOCH! KAK UCCIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
®  TIPOBOJUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY ONBIT, HECIOXKHBIN (U3NUECKUit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;
e OIICHMBaTh Ha NPUMEHHMOCTb W JIOCTOBEPHOCTh HH(OPMAIUIO, MOJYYEHHYIO B XOJ€
UCCIICIOBAaHHS WITH YKCTICPUMEHTA,;
®  CaMOCTOATENIbHO (POPMYIHPOBATH 0OOOOIIEHHUS U BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICTOBAHHS,
® TIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3UUECKUX IPOLIECCOB, a TAKXKE
BBIJIBUTATh TPEATNIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSIX U KOHTEKCTAX.
Patora ¢ unopmaunmeii:
® [IPUMEHATb PaA3JIMUYHBIE METOABI, MHCTPYMEHTbI M 3alpochl NpU MHOUCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pU3nvecKoil 3a1auu;



®  AHAIU3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HWH(POPMALHUIO PA3TUUHBIX
BUJIOB B (DOPM Ipe/ICTaBIICHHUS;

®  CaMOCTOSTEIBHO BBIOMPATH ONTUMAIBbHYIO (GOpMYy MpeAcTaBieHUs HHDOPMAIMH |
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTuarpaMMaMi, HHOU TpaduKkod 1
UX KOMOMHAIIMSIMH.

KoMMyHUKaTHBHBbIE YHHBepPCaJIbHbIE YUeOHbI€ el CTBHA:

e B X0Jc OOCYXIeHHs y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOpHBIX pPabOT u
IPOCKTOB 3a/iaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBaTh HJICH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIep)KaHue 0JIaroKeIaTeIbHOCTH OOIICHHS,

®  CONOCTaBISITH CBOM CYXJCHHS C CYKICHHSAMH JPYrUX YYaCTHHKOB JIHAJIOTa,
O0OHapYXKUBATh Pa3JINIKE U CXOJCTBO MO3HUIIHIA;

®  BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMUCHMEHHBIX TEKCTAX;

e nyOJMYHO  TPEACTABISATH  PE3yJAbTaThl  BBITOJHCHHOTO  (DPU3UYECKOTO  OIBITA
(9KCIIepUMEHTa, UCCIICIOBAHMS, IPOCKTA);

e [IOHMMAaTh W KMCIIOJH30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHIUBUAYyAJbHONW pabOThI MPHU
pCIIeHNH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

® [pUHUMATh 1M COBMECTHOH JEATCIILHOCTH, OPIraHMU30BBIBATH JICHCTBUSA IO €6
JOCTHDKEHUIO: PacIpelieNiaTh POH, 00CYXIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

®  BBHINOJHATH CBOK YacTh pPa0OThI, JOCTHras KAa4eCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;

®  OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIUH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusauus:
®  BBUIBIIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYAIMX, TPEOYIOUIMX Ul PELIeHUs
(bu3nyecCKuX 3HAHMI;
®  OpPHUEHTHUPOBATHCS B PA3IUYHBIX TMOAXO0JAX MPHHATUS peUleHud (MHIUBUAYaJIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPYyIION);
®  CaMOCTOSTENIBHO COCTaBISATH AQlrOPUTM pelleHus (u3nyeckod 3ajaud WM IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIUMXCS PEcypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/jiaraéMble BApUAHThI PELICHUI;
e  JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPOJIb, IJMOIHOHAIbHBIH HHTEJVIEKT:
e  J1aBaTh a/ICKBATHYIO OLIEHKY CUTYallMH U MpesiaraTh MiaH e€ U3MEeHEHHUS;
e  OOBSICHATH MPUYUHBI JOCTUKEHHS (HEIOCTHIKEHHUS) PEe3yJIbTAaTOB AESITEIbHOCTH, NaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;
® BHOCUTh KOPPEKTHUBBI B JAESTEIHHOCTH (B TOM UHCJE B XOJ BBITOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CHTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;
®  OLIEHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM;
®  CTaBUTh ce0s HA MECTO JPYroro 4ejaoBeKa B XOZE CIOpa MM AUCKYCCHHM HAa HAYYHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;



e [pHU3HABAaTh CBOE MpaBO Ha OIIMOKY NpU pEHICHWH (U3UYECKUX 3aJad WId B
YTBEPXKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPAaBO APYIOro.

INPEJIMETHBIE PE3YJIBTATDI

K koHumy oOydeHus B 7 KJjacce NpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® UCHOJNb30BaTh MOHATHUA: (U3NYECKME M XUMHMYECKHE sBJIEHUsA, HaOIroieHue,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHUIIBI (PU3NIECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperaTHbe
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKUIAKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUJKEHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, HPSIMOJIMHEHHOE), TpPaeKTOpHs, PaBHOAEHCTBYIOLIAs CHIIA,
nedopmanus (ynpyras, acTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

e paznuyarhk sABieHUS (OQUQQy3us, TEIIOBOE ABM)KEHUE YAaCTHUI] BELECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHE, MHEPIMs, B3aUMOJEHCTBHE TeJl, paBHOBECUE TBEPABIX
TEJI C 3aKPEIUIEHHOW OCBhIO BpAIICHHMS, Mepeaada JaBIeHUS TBEPIABIMHU TEIAMH, XUAKOCTSIMH H
ra3ams, aTMocqepHOe AaBliCHHE, IUIABaHUE TeJ, NMPEBPAICHUS MEXaHWYEeCKOH SHEPrHH) IO
ONHCAaHUIO HMX XapaKTEPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOLIMX JaHHOE
du3uueckoe sBICHUE;

®  pacro3HaBaTh NPOSIBIEHHE M3YYEHHBIX (DPU3MYECKUX SIBIICHHH B OKpYXarollleM MHUpe, B
TOM 4uclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: PUMEPHI IBUKCHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW ¥ HEXHWBOH MpHpoOJe, ACWCTBUE CWIIBI TPEHUS B TPHUPOJE M TEXHUKE, BIUSHHE
aTMOC(EepHOTO JaBJCHUs HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, ppIYard B TEJE YENOBEKa, NpU
3TOM MEPEeBOAMTh MPAKTUYECKYIO 3a7ayy B Yy4eOHYI0, BBLAETATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

®  ONUCHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3UUECKUE SBICHHS, UCIONb3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEAHSS CKOPOCTbH,
CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TeNa, CHJa TPEHUs, AaBlieHHe (TBEPAOro Tela, KHUIKOCTH,
rasa), BHITAJIKMBAIONIAs CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(DQUIIMEHT IOJIE3HOr0 JIeHCTBUS MEXaHW3MOB, KMHETHYECKas U MOTEHIUalbHas SHEprus),
IpYA OINWCAHWW TIPABWJIBHO TPAaKTOBaTh (U3WYECKUH CMBICT HCIIOJB3YEMbBIX BEJIWYHH, HX
0003HAauCHHSI U CIMHUIBI (PU3NICCKUX BEITHUYUH, HAXOTUTH (OPMYIIBI, CBS3BIBAIOIINE TaHHYIO
(¢u3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpapUKH M3yUEHHBIX 3aBHCUMOCTEH
(bu3nUeCKUX BEIHYUH,

®  XapaKTepu30BaTh CBOWCTBA Tel, GU3NUECKUE SIBICHUS U MPOIECCHI, HCIIONb3Ys MpaBHUiia
CJIO’KEHUS CHII (BAOJIb OJHOM IpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUiIoO
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKOM
DHEPTUW, TPH O3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa ¥ 3alMCBIBaTh €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

e  OOBSICHATH (PU3HUECKUE SIBIICHUS, POIIECCHI M CBOKCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallud TMPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBIABIATH INPUUYUHHO--CIEJICTBEHHbIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrMYECKUX IIAroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOICTBa
(Gu3N4ecKuX sIBICHUH, PU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemarb pacuéTHbe 3aauyd B 1—2 JEHCTBHS, HCIONB3Ys 3aKOHBI U (HOPMYJIHI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalW3a YCJIOBMs 3aJaud 3alUChIBAaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNIBI U MPOBOJUTH PACUETHI,



HaXOJUTh CIIPABOYHbIE JaHHbIE, HEOOXOANUMBIE AJIS PEIICHUS 331a4, OLIEHUBATh PEAIUCTUYHOCTh
MOJTy4eHHOU (PU3NYECKON BETHMYNHBI,

®  pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIM (GU3UIYECKUX METOMOB,
B OIIMCAHUU HCCIIEOBaHUS BBIIEIATH NIPOBEPSEMOE IPEANON0KEHNE (TUIOTE3Y), pa3indyarh U
UHTEPIPETUPOBATH MOJTYYEHHBIH PE3yJIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, /€]aTh BBIBOJbI
II0 €ro pe3yJbTaTam;

® [IPOBOJUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUM WM (U3UYECKUX CBOWCTB
TeJ1: (POpPMYIMPOBATh IPOBEPSIEMBbIE NIPEION0KEHNS, COOUpPaTh YCTAHOBKY U3 IPEJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI;

®  BBINOJHATh HPSAMbIE MU3MEPEHUs PACCTOSIHUS, BPEMEHHU, Macchl Teja, 00béMa, CUJIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3AHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHIA;

® [POBOJUTH MCCIEIOBAHHUE 3aBHUCHUMOCTH OJHOW (pU3MUECKOW BEIMYMHBI OT JAPYroM ¢
UCIIOJIb30BAaHUEM MNPSMBIX U3MEPEHUH (3aBUCHMMOCTU IyTH PABHOMEPHO JBIIKYILETOCs Teiaa OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJbXKEHUs OT Beca Tejla, KauecTBa 0OpaboTKU
MOBEPXHOCTEN TE€l U HE3aBHUCHUMOCTH CWJIBI TPEHHUS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BHITAJIKMBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Te€jda, OT IJyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeNO, YCIOBUN IJIaBaHMs TeJl, YCIOBUH paBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHUHM YUEOHOTO HCCIIEJOBAaHUS, COOMpPATh YCTAaHOBKY U BBITIOJHSTH
U3MEpEeHUs, CcleAys MpeaJoKeHHOMY IUIaHy, (UKCHUPOBATh pPE3yJbTaThl IOITYYEHHON
3aBUCUMOCTH (DU3MYECKHUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUI M TpaduKoB, AeNaTh
BBIBOJIBI 110 P€3YJIbTaTaM MCCIIEJOBAHMS,

® [pPOBOJAUTH KOCBEHHBIE H3MepeHus (U3MUECKUX BEIMYMH (IUIOTHOCTh BElLIECTBa
KUAKOCTH U TBEPIOTO Tea, CUJIA TPEHUS CKOJIbXKEHHS, JABICHHUE BO3yXa, BBITAJIKHUBAIOIIAS
cuia, NEUCTBYIONIAsl HAa TMOTPYKEHHOE B KUIKOCTh TEIO0, KOADPHUIIMEHT MOJIE3HOTO NEUCTBUS
MPOCTBIX MEXaHW3MOB), CJIeNys MPENOKEHHOW WHCTPYKIUHU: MpPHU BBINOJIHEHUU H3MEpPEHUM
coOMpaTh SKCIIEPUMEHTATILHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMUYMHBI,

e coOmoJaTh TpaBWiIa TEXHUKM O€30MacHOCTH Npu pabore ¢  J1abopaTOPHBIM
o0opynoBaHuEM;

e yKa3blBaTh NPUHLMUIBI JEHCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, IHUHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOABMKHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

®  XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX NMPUOOPOB M TEXHUUYECKUX YCTPOHCTB
C omopod Ha HUX omnucaHuss (B TOM 4YHMCie: NOAUIMIIHUKH, YCTPOWCTBO BOJOMPOBOJA,
TUIPABIMYECKU TIPecC, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HaHUS O CBOWCTBax (U3MUECKUX SBICHUH M HeoO0XoAuMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOAWUTH MpUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMepax) MNPaKTUYECKOTIO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu oOpalleHuu ¢ npubopaMM M TEXHUYECKUMM YCTPOMCTBAMH, COXPAHEHHUs 310pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY KaloIlel cpesie;

®  OCYILECTBJIATh OTOOpP MCTOYHMKOB HMH(popManuu B IHTepHETE B COOTBETCTBHM C
3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOUIMXCSA 3HAHUNA W IyTEM CPaBHCHMS
Pa3IMYHBIX HMCTOYHHUKOB BBIACNATH HMH(OPMAIMIO, KOTOpas SBISETCS MPOTHUBOPEUMBON WU
MOYET OBITh HEJJOCTOBEPHOM;



®  UCMOJB30BaTh NPHU BBINOJHEHUU y4YeOHBIX 3aaHUN HAyYHO--TIONMYJSIPHYIO JTUTEpaTypy
(GU3MYeCKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMK M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHBIE KpaTKHME NMUCHMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(POPMALIUN (PU3UUECKOTO COAEPKaHMsI, B TOM YHCIe IMyOIHMYHO JenaTh KpaTKue
cooOlIeHNs O pe3yinbTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAaHHUM, NPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3HMKH, CONPOBOXKIATh BBICTYIICHHUE
MPE3EHTALUEM;

® [IpU BBHIIOJIHEHUU Y4EOHBIX HPOEKTOB U HCCIIECAOBAHUI pacnpeneisaTb OOs3aHHOCTH B
Ipylmne B COOTBETCTBUU C IIOCTABJIEHHBIMM 3aJa4aMM, CJIEOUTh 32 BBIIIOJIHEHUEM ILIaHA
JeICTBUH, aJJleKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTb I'PYIIBI, BHICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aUMOJCHCTBHE, yUUTBIBASI MHEHUE OKPY)KAIOILKX.

K koHumy oOydeHuss B 8 kiacce npeIMeTHblE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

®  HCIOJIB30BAaTh IOHATHS: Macca U PasMEpPbl MOJEKYJ, TEIUIOBOE IBUKEHHE ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOP(HbIE TeJla, HACBIILICHHBIN
Y HEHACBILECHHBIN Map, BJIAXHOCTb BO31yXa, TEMIIEPATypa, BHYTPEHHSSA DHEPIUsl, TEIUIOBON
JBUTATElIb, DJEMEHTAPHBIM JJIEKTPUYECKUH 3apsifl, JJIEKTPUYECKOE II0JIe, IMPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

® pa3nuyarh SBJIEHUS (TEIUIOBOE paCHIMpeHHE M cXaTue, TeIulonepeaaya, TeIIoBOe
paBHOBECHE, CMAauyuMBaHUE, KANWJULSIPHBIE SIBJICHUS, HCIIApeHHE, KOHJIEHCAllMs, IUIaBJIeHUE,
KpucTaJIM3anusi (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenada (TeIIONnpOBOIHOCTb, KOHBEKIIUS,
U3JIy4YEHHUE), FJIEKTpU3alus Tell, B3auMOJCHCTBHE 3aps]0B, JNEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aNMOIECHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJIS HA TPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHMTHasE MHAYKIMS) [0 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

®  pacro3HaBaTh NPOSIBIECHUE M3YYEHHBIX (U3NYECKUX SIBJICHUI B OKpYXaloIIeM MHUpE, B
TOM 4Hclie (U3NYECKUE SIBICHUS B NPUPOJE: TMOBEPXHOCTHOE HATSXKEHUE WU KallWJUIIpHBIE
ABJICHUS B IPUPOAE, KPUCTAUIBI B Npupone, uznydeHue CosHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HWHEs, CHEra, JJEKTPUYECKHUE SBICHHUS B
atMocdepe, 3IEKTPUUECTBO KUBBIX OpPraHU3MOB, MarHUTHOE Moje 3eMild, Apei( MOJ0COoB,
pPOJIb MarHUTHOTO TMOJIA AJI JKM3HU Ha 3emiie, MOJISIPHOE CHUSHUE, NMPU 3TOM IEPEBOJIUTH
NPaKTUYECKYIO 337auy B yUeOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX
SIBIICHUI;

®  ONUCHIBATh M3yYCHHbIE CBOWCTBA Tel W (PU3UUECKUE SBICHHS, UCIONb3YS (PU3NUECKUE
BEJIMYMHBI (TeEMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIUIOTHI, YAEJIbHAs TEINIOEMKOCTh
BEIIeCTBa, YJAeNbHas TEIUIOTa IUIABJIEHUS, yJedbHas TeIuIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEJNIbHAS BIAXHOCTh BO3JyXa, JJIEKTPUUECKUH 3aps], CHJAa TOKa, JJIEKTPUYECKOE
HanpsDKEHUE, COMPOTHBIIEHUE MPOBOJHHMKA, YJCIBHOE CONPOTHUBICHHE BElIECTBa, paboTa U
MOIIHOCTb JIEKTPUUYECKOIO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBaTh (PU3NYECKUH CMBICI
UCMOJIb3YEMBbIX BEIMYMH, 0003HAYEHUs U €IMHULIBI (PU3HYECKUX BEJIMYUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PM3WYECKYIO0 BEIWYHMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEINYMH;



®  XapaKTepu30BaTh CBOWCTBA TeJ, (UIMUYECKUE SBICHHUS W TPOIECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKON TEOPUU CTPOEHUS BelIecTBa, MPUHLIHUIL
CYINEpHO3UIMH ToJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma s
ydacTka 1enu, 3akon Jxoyns—JIeHiia, 3akoH COXpaHEHUs SHEPTHH, IIPU ITOM JIaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAXKECHUE;

®  OOBSICHATH (PU3UUECKHE MPOIIECCHI U CBOMCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYaIHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYHMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
00BbsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpoi Ha 1—2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

e pemarh pacy€THbE 3aJaud B 2—3 JEHCTBUSA, HCIONB3YySd 3aKOHbI U (OPMYIIbI,
CBsI3BIBAIONIME (PU3WYCCKUE BEIUYMHBI: HA OCHOBE aHalW3a YCJIOBHS 3a/laddl 3alHChIBATh
KpaTKO€ YCJIOBHE, BBISBIISTh HEAOCTATOK JIAHHBIX JUJIS PEIICHMs 3aJa4yM, BHIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE Al €€ PElIeHUs, MPOBOIUTH PACUYEThl U CPABHHUBATH IOJYYEHHOE
3HaYeHNe (PU3NUECKON BETMUMHBI C U3BECTHBIMH JAHHBIMU;

®  pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUThH MPHU MOMOIIN (PUINYECKUX METOJIOB,
WCIIOJIB3Ysl ONMUCAHUE HCCIEIOBAHUSI, BBIACIATH IPOBEPSIEMOE MPEANOI0KEHHE, OIICHUBATH
MPaBUIILHOCTH MOPSIKA MPOBEIACHUS UCCIICI0BAHMS, JIeTIaTh BEIBOJIBL;

®  IPOBOJUTH OIBITHI 11O HAOTIOACHHUIO (PU3UUYCCKUX SIBJICHUN MM (PU3NICCKUX CBOWCTB TEI
(KanmWJUISIpHBIC SIBJICHUS, 3aBUCUMOCTH JIABJICHHMS BO3JyXa OT €ro o00bEMa, TeMIlepaTyphl,
CKOPOCTH TIpoOllecca OCTHIBAaHWS M HAarpeBaHUs MpPH HU3IYyYEeHUH OT I[BeTa H3Iydaroueit
(mormomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATyphl >KUIKOCTH H
TIomaau €€ TOBEPXHOCTH, HJICKTPHU3allUS Tl M B3aUMOJCHCTBUE DJIECKTPUUYECKUX 3apsJiOB,
B3aUMOJICCTBUE TIOCTOSSHHBIX MAarHUTOB, BU3YyaJM3allMsi MarHUTHBIX TIOJIEH TOCTOSTHHBIX
MarHuTOB, JIEWCTBHSI MArHUTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBa  DNEKTPOJBUTATENS]  MOCTOSHHOTO  TOKa):  (OpMyIHpOBATh  MPOBEpPSIEMBIE
MIPEANONIOKEHHS, COOMPAaTh YCTAHOBKY M3 MPEMIOKEHHOTO OOOpYIOBAaHHS, OIMCHIBATH XOJI
OmbITa U (HOPMYIUPOBATH BHIBOJIBI;

®  BBHINOJHATH TPSIMBIE U3MEPEHHS TEMIIEPATypbl, OTHOCHUTEIHLHOW BIAXHOCTU BO3yXa,
CHJIBI TOKA, HAMPSDKEHHS C WCIOJIB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JTATYUKOB (PU3MUECKUX
BEJIMYMH, CPaBHUBATH PE3yAbTaThl U3MEPEHHH ¢ yUETOM 3a/1aHHOM aOCONIOTHON MOTPEUTHOCTH;

® TIPOBOJUTH HCCIEAOBAHHE 3aBUCHUMOCTH OJTHON (M3UYECKON BEIMYMHBI OT APYTOd C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHH (3aBHCHUMOCTH COMPOTHUBJICHHS MPOBOAHHKA OT €ro
JUTMHBI, TUIOIIA/IA MONEPEYHOr0 CEYEHHs U YAEJIBbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA,
CHJIBI TOKA, HWAYIIEro 4Yepe3 MPOBOJHUK, OT HAMPSDKCHHUS Ha TMPOBOIAHHUKE, HCCIEIOBAHUE
MOCJIEIOBATEILHOTO W TMAapaJUIeIbHOTO  COSAMHEHWH  TPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIIEAYs MPEI0KEHHOMY TUIaHY,
dbukcupoBaTh pe3yabTaThl TMOJYYSCHHOW 3aBUCMMOCTH B BHUAE TaOMUI[ U TpaduKOB, AeTaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBAHUS;

® MPOBOJUTH KOCBEHHBIE HW3MEpeHHs (U3MUeckux BeNWYWH (yHelbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTa ¥ MOIIHOCTh JJIGKTPUUECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys NPEeasIOKEHHOMN
WHCTPYKIIUH, ¥ BBIYUCIISATH 3HAYCHUE BEJTMYUHBI;

e coOmromaTh TpaBWja TEXHUKH O€30MAaCHOCTH TpH paboTre ¢ J1abopaTOpHBIM
obopynoBaHueM;

®  XapaKTepU30BaTh MPHUHIIHIBI JEHCTBHUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoil Ha WX OmucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBast



TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK DJIEKTPUUYECKOH SHEPIHH, SJIEKTPOOCBETUTEIILHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTEIH,
AIIEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), MWCIIOJIb3Yys 3HAHUS O CBOWMCTBAx
(bu3nueckux sBICHUNH U HEOOXOqUMble (PU3UYECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HU3MEpPUTENbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUJKOCTHBI TEpMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAT), COCTABIISTH CXEMbI
NIEKTPUYECKUX LENell ¢ MOCIeAO0BATEIbHBIM U MapajlIelIbHbIM COEJUHEHHEM 3JIEMEHTOB,
pasyinyas ycJaoBHbIe 0003HaUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

® [PUBOAWUTH MpHUMEPHl (HAXOOUTh HH(OPMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJIHEBHOW JKU3HM AJs o0ecrnedeHus 0e30MacHOCTH
npu oOpalieHuu ¢ npubopamMM U TEXHHUUECKUMM YCTPOMCTBAMHU, COXPAHEHHUs 3[0pPOBbS U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOI0 MIOBEICHUS B OKpYKaIOILEH cpenie;

®  OCYILECTBJIATh MOUCK MH(pOopManuu (uznyeckoro cogepxanus B MHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAaHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMaLMIO, KOTOpas SBJISIETCSA IPOTUBOPEUUBOM UIIM MOXKET ObITh HEJJOCTOBEPHOIA;

®  CIIOJIb30BaTh NPHU BBINOJIHEHUM YYEOHBIX 3aJjaHUl HAY4YHO--TIONYJSIPHYIO JIUTEPaTypy
(Gu3M4ecKoro cojJepXKaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

e co3/laBaTh COOCTBEHHBbIE NHUCbMEHHBIE U KpaTKUe YCTHbIE CooOIIeHus, o0o0mas
MH(OPMALIMI0 U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJIEP’KaHUs, B TOM YHCIE MyOIMYHO
NPEJICTaBISATh PE3yJbTaThl MPOEKTHOM MM HCCIEAOBATEIbCKON JEATENbHOCTH, MPU 3TOM
IPaMOTHO HCHOJb30BAaTh HW3YyYCHHBIM MOHATUHHBINA ammapar Kypca (QHU3UKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3EHTALNEH;

® [pU BBHINOJHEHUH YYEOHBIX TPOEKTOB M HCCIENOBaHUN (DU3MYECKHX MPOIECCOB
pacrpenenaTb 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMM 33Ja4aMH, CIEeIUTh 3a
BBIMIOJTHEHUEM IUIaHA JIEHCTBUN W KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHMBAThb COOCTBEHHBIN
BKJIaJ] B JESITEIbHOCTb I'PYIIbI, BHICTPAaUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSIBIISIL
TOTOBHOCTb pa3periath KOH(MIUKTHI.

K koHmy obydenuss B 9 kiacce INpeIMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTh y O0YUAIOIIKUXCS YMEHUM:

® HCIOJNB30BaTh IMOHATHS: CHUCTEMA OTCY€Ta, MaTepualbHas TOYKA, TPAEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBHKEHUS, nedopMmanus (ympyras, miacTudeckas), TpEeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO
TBEPJI0€ TENO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHNUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, AJIEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH,
CBeT, OJIM30PYKOCTh U AIbHO30PKOCTh, CHEKTPhl UCIYCKAHMS U TMOTJIONIeHus, anbda-, 6era- u
ramma-u3JIy4eHus, U30TOIbI, epHas YHEPreTHKA;

® pa3nuyarh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE IpPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE Tell, PEaKTUBHOE IBM)KEHHUE, KoJjebaTelnbHOe
JBIDKEHUE (3aTyXalolle M BBIHYXKICHHbIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIIKEHHE,
OTpaK€HHE 3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE M IPEIOMIIEHHE CBETa,
IIOJTHOE BHYTPEHHEE OTPAXKCHHME CBETa, pa3jokKeHHe Oenoro cBera B CHEKTP M CIOXKEHUE
CHEKTPAJbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHUE



JMHEHYATOro CHEKTpa H3JIydeHHs) IO OINUCAHMI0O UX XapPaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

®  pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (M3UUECKUX SIBJICHUH B OKpY)Karollem Mmupe (B
TOM YHciie (pU3HUECKUE SIBICHUS B IPUPOJIE: IPUIUBHI M OTIUBBL, ABIKEHHE Tu1aHeT CoIHeYHOU
CUCTEMBI, DPEAKTHMBHOE JBHKEHUE >KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMH,
3eMJICTPACEHUE, CEHCMHYECKHE BOJIHBI, LIyHAMH, X0, L[BE€Ta TeEJI, ONTHUYECKHE SIBICHUSA B
npupoje, Ouolorndyeckoe ACWCTBUE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3Y4YCHUH, EeCTECTBEHHBIH pAaJMOAKTUBHBIM (OH, KOCMHUYECKHE JY4H, pPaJAHOAKTHBHOE
U3JIy4E€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAaJUOAKTHBHBIX H3JIYyYCHHM Ha OpraHHU3M
YeJI0BeKa), IIPU 3TOM IEPEeBOIUTh MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJCIATh CYLLIECTBEHHbIE
cBOIicTBa (IpU3HAKK) PU3NICCKUX SBIICHUI;

®  ONUCHIBATh M3y4YEHHbIC CBOWCTBA Tel U (PU3UUECKUE SBICHHS, UCIONb3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAsl CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JBUKEHUU, YCKOPEHUE,
IIepEMEIICHUE, IIYTh, YIJOBas CKOPOCTb, CHWJIA TPEHUSA, CHJIA YIPYIOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOIO MajeHUs, BEC Tejla, MMITYJIbC Teja, UMITYJIbC CHJIbL, MEXaHHYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NIOTCHIMAIbHAS DHEPIUs CXKATOW IPYKUHBI, KUHETHYECKass JHEPIHsl, IOJIHAsg MEXaHU4ecKas
SHEprus, NEpUoja M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJOMIICHHUS CpeAbl), NMPH ONUCAHUM INPaBHIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCHOJIb3yEMbIX BEJIWYMH, 0003HAYCHUS U €AMHUIBI (U3NUYECKUX BEJIMYMH,
HAXOJUTh (OPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (PU3MUECKYI0 BETUYMHY C IPYTMMHU BEIMYMHAMH,
CTPOUTH IpaMKy U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

®  XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHMSI M IPOLECCHI, HUCIONb3Yysd 3aKOH
COXPAHEHHUsI DHEPIuM, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHUUI CYNEPIO3UIMN CHJI, PUHIHUII
oTHocuTenbHOCTH ['anuies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHUS HMIIYJIbCA, 3aKOHBI
OTPaKEHHUs U IIPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MacCOBOIO YHUCEN IIpU
AJIEPHBIX pEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

e  00BSICHATH (PU3NUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYyallUl
IIPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABITh IPUYMHHO--CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarb pacy€THbIe 3a/auu (OMUpAOLIMEcs HA cUCTeMY U3 2—3 ypaBHEHUH), UCIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a7aun
3aMKChIBaTh KPaTKOE YCJIOBHE, BBISBISATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBl W (QOPMYJbI, HEOOXOAWMBIE MJISi peIIeHUs, IMPOBOAUTH pacué€Tbl M OIICHHUBATh
PEATMCTUYHOCTD MOJYYSHHOTO 3HaYeHUS (PU3NYECKOI BETUUNHBI,

®  pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIONIb3Ysl OIIMCAaHUE MCCIIEIOBAHUS, BBIACIATH IPOBEPSIEMOE IPEAINOIOKEHHUE, OLICHUBAThH
MPaBUJIBHOCTh TIOPSAJKA IPOBEIACHUS WCCIEAOBAHMS, J€JIaTh BBIBOJABI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUHN U OIBITOB;

®  [IPOBOJUTH ONBITHI 10 HAOIIOJCHHUIO (PU3NUECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHMs SHEPrHM, 3aBUCUMOCThb IEepHOJa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KOJIeOaHUi, MpsIMONIMHEITHOE pacpoCcTpaHeHHe CBeTa, pa3jiokeHue 6e1oro
CBETa B CIEKTP, U3yYEHUE CBOMCTB M300pakK€HUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs



npeaMera B coOuparolei JInH3e, HaOII0IeH!E CIUIOIIHBIX U JMHENYAThIX CIIEKTPOB U3ITyYEeHNUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJ0BaHUS, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

® TPOBOJIUTH IPH HEOOXOAWMOCTH CEpPHIO MPSMBIX H3MEPEHUH, ONpEeHeNssi cpenHee
3HA4YEeHUE U3MEePsIeMOM BelMYMHbI ((POKYCHOE pacCTOsIHUE COOMPAOLIEH JIMH3bI), 00OCHOBBIBAThH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO TPUOopa);

® [IPOBOJUTH MCCIEIOBaHHME 3aBUCUMOCTEH (U3MYECKHX BEIMYMH C HCIOJIb30BAHUEM
OPSAMBIX HW3MEPEHUH (3aBUCHUMOCTH IIYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JIBUXKEHUHU Oe3
HAYaIbHOM CKOPOCTH, IMEpHoAa KojeOaHWi MaTeMaTUYeCKOro MasiTHHKA OT JJIMHBl HUTH,
3aBHCHUMOCTH yIjla OTPaKEHHs CBETa OT YIJia MaJeHUs U yIiia MPEeJIOMIICHUS OT yriia MaJeHHs):
IUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIWYHMH B BHJIE TaOIMIl U rpadUKOB, AeiaTh BHIBOJbI
10 pe3yJbTaTaM HUCCIICIOBAHUS;

® [IPOBOJUTH KOCBEHHbIE M3MepeHHs (U3NYECKUX BEIMYUH (CpeiHsAs CKOpPOCTh U
YCKOpPEHHE Tela NpPHU pPaBHOYCKOPEHHOM JIBUKECHHUH, YCKOPEHHE CBOOOIHOTO IIaJCHHUS,
KECTKOCTH MPYKUHBI, KO3()PUIIMEHT TPEHUSI CKONBKEHHsI, MEXaHUYeCKass paboTa U MOITHOCTH,
4acToTa M Mepuoj KoieOaHUi MaTeMaTH4YeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparonied  JUH3bl, PAJUOAKTUBHBIA  (OH): IMJIAHMPOBATH  H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOIIHATH U3MEPEHUS, CIEIys MPEI0KEHHOW HHCTPYKIIUH,
BBIYHUCIISATH 3HAYEHUE BETMYMHBI M aHAJTM3UPOBATH MOJIYYEHHBIE PE3YJbTAThl C YIETOM 3aJaHHOM
HOTPEIIHOCTH U3MEPEHUI;

e coOmoJaTh TpaBWiIa TEXHUKM O€30MacHOCTH Npu pabore ¢  J1abopaTOPHBIM
o0opynoBaHuEM;

®  pa3IMYaTh OCHOBHBIE MPU3HAKH M3YYCHHBIX (PM3UUECKUX MOJIENICH: MaTepralbHas TOUKa,
abCoIIIOTHO TBEPJIOE TEJIO, TOUEUHBIM UCTOYHHUK CBETA, JIyd, TOHKAs JMH34a, [UIaHeTapHasi MOJEIb
aToMma, HyKJIOHHAsl MOJIeJTb aTOMHOTO SI/Ipa;

®  XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3YUYEHHBIX NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB
C OMOpoil Ha WX ONMUCAHHA (B TOM YHCIE: CHUIOMETP, JATYUKH TIOJOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O5XOJIOT, OYKH, IepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHUS O CBOMCTBAX (DU3NYECKHUX
SBJICHUN U HE0OXOMMble (PU3NUYeCcKre 3aKOHOMEPHOCTH;

®  UCMOJb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB W TEXHOJIIOTMYECKHUX TPOLIECCOB TMPH PEUIEHHH y4eOHO--
NPaKTUIECKHUX 3a/1a4, ONTHYECKUE CXEMBI JIISl TOCTPOSHUS N300pakeHUH B TIOCKOM 3epKaje U
cobuparoie TMH3E;

e [PUBOAWUTH TpuUMepbl (HAXOOUTh HHGOpPMALKIO O MpHUMepax) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301MacHOCTH
npu oOpaleHuu ¢ MpudopaMM U TEXHHUUYECKUMH YCTPOMCTBAMH, COXpPAHEHHs 3[0POBbS U
COOITIOJIEHVSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKpPYIKArOIIeH cpesie;

®  OCYIIECTBIISAITh NOUCK HHpopManuu (¢u3ndeckoro coaepxanuss B MHTepHere,
CaMOCTOSITENIbHO  (OPMYNHUPYs  TOUCKOBBI  3allpoCc, HAXOIUTb IIyTH  ONpENeleHus
JIOCTOBEPHOCTH MOJYYEHHOM MH(POPMALMU Ha OCHOBE MMEIOIIUXCS 3HAHUH M JOMOJHUTEIbHBIX
UCTOYHUKOB,;

®  UCMOJb30BaTh IPU BBINTOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO--TIONYJSIPHYIO JIMTEpaTypy
(Gu3MUecKOro CcoJepKaHHs, CIPaBOYHBIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaAeTh



npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOH
CHCTEMBI B APYTIYIO;

e  Co3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE U YCTHbBIE COOOLIEHNs Ha OCHOBE MH(OpMaIK U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEp)KaHMs, MyOIMYHO MPEACTABIATh PE3yJIbTaThl
IPOEKTHONH WM MCCIIE0BATENbCKON JIE€ATEIbHOCTH, IPH 3TOM TI'PaMOTHO HCHOJIb30BaTh
U3y4EHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATh BBICTYIIJICHHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N KoauuecTBO 4acoB DJIeKTPOHHBIE BocnurarenbHbIN 3JIEMEHT
[
11/- HaumeHoBaHue pa3jiejioB U TeM K/ Ipakruy  (uu¢ppoBbIe)
I NMPOrpamMmbl Bcero ecKHe o0pa3oBaTejibHbIE
P padoThbI pecypcbl
Paznen 1.@u3nka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa
11 DUBHKA - HAVKA O [IDHDOLE ) bubnmnoreka HOK [Tarpuotnueckoe
' YK PHPOA https://m.edso0.ru/7f416194 BOCIIUTAHUE, 3CTETUYECKOE
1.2 D 2 1 bubnnoreka IIOK BOCHUTAHUE, LICHHOCTHA
' H3MICCKUC BEIMIMHDL https://m.edsoo.ru/7f416194 HAay4YHOTO MTO3HAHUS,
1.3 EcrecTBeHHOHAaYYHBII METO] TTO3HAHUS 2 1 bubmiorexa LJOK TPYAOBOE
' o A https://m.eds00.ru/7f416194 = BOCIHTaHHE H
podeCCHOHAIBHOE
Hroro no paspeny 6 CaMOOTIpeIeTICHHE.
Pa3nes 2.1lepBoHauyasnbHble CBeJIeHHS O CTPOCHMH BelllecTBa
bubmuorexa [JOK Hennoctu
2.1 Crpoenue BelecTsa 1 https://m.eds00.ru/7f416194 Hay4YHOI'O
29 JIBr>KEeHUE U B3aUMOJECHCTBUE YaCTHUIL 2 1 bubnmnorexka HOK [TO3HaHu4,
' BEIEeCTBA https://m.edsoo.ru/7f416194 TPYZIOBOC
2.3 ArperaTHble COCTOSTHUS BEIECTBa 2 bubmoreka LOK poere e X
' p m https://m.edso0.ru/7f416194 NPO(hECCHOHATBHOE
CaMOOTIpe/IeIICHHE,
Wroro no paznery 5 DKOJIOTUUYECKOE BOCIIUTAHUE.
Pasznen 3./IBu:kenne u B3auMo/ieiicTBue Tej
bubmmorexa [JOK IlennocTtu
31 Mexanuteckoe ABrkeHHe 3 https://m.eds00.ru/7f416194 HAy4YHOTO
bu6mmoreka [JOK [IO3HAHUs,
3.2 Muepuus, Macca, mioTHoCTS 4 1 https://m.edsoo.ru/7f416194 TPYZOBOE
bubmuorexa [JOK BOCIINTaHUC H
33 Cuwa. Bumi cun 14 . 2 https://m.eds00.ru/7f416194  TpodeccHOHambHOE
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CaMOOIIPEACTICHUE,

Wroro no pazueny 21
9KOJIOrMYECKOE BOCITMTAHUE.
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
apyienne. Ilepemaua napie €HHOC
4.1 i;ﬂngﬁn TCJ'II:IMI[I/I qmlfﬂsgc:;\jn u 3 Bubmnorexa HOK Ea;fﬂo::
' ’ https://m.edso0.ru/7f416194
rasamu MMO3HAHMS,
4.2 JaBnenue KUuAKOCTH 5 buGnnorexa LIOK TpysloBoe
' A https://m.edso0.ru/7f416194 BOCIIMTAHUC U
43 A 6 Bu6morexa IIOK podeCCHOHAIBHOE
. TMOC(EpHOE JTaBJICHHE https://m.edso0.ru/7f416194 CaMOoOINpeaLJICHNUC,
44 JleficTBHE )KUIKOCTHU U ra3a Ha 7 3 bubnuoreka [JOK IKOJIOTHHECKOT BOCTIUTANHIC.
' MOTPY>KEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Paznen 5.Pabora u MOIIIHOCTH. JHEPIUs
bubmuorexa [JOK Ilennoctu
>l PaGora u mowsoCTE 3 . https://m.eds00.ru/7f416194 HAYYHOT'O
bubnmnorexka HOK MIO3HAHU,
9.2 Hpoctere mexanusmel S 1 https://m.edsoo.ru/7f416194 TPYZAOBOE
5.3 Mexaandaeckas YHEpPTus 5 1 Bubmoreka HOK BOCHHTATHE |
' P https://m.eds00.ru/7f416194 npodeccrHoHanbHOE
CaMOOIIpe/IeIIeHHE,
Hrtoro no pasaeny 13 DKOJIOTHYECKOE BOCIIUTAHHUE.
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KVIACC

KosmmuyecTBo yacos JIEeKTPOHHBIE BocnurarenbHbIN 2IEMEHT
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpOrpamMmbl Bcero K/p Ip/p o0pa3oBaTejibHbIE
pecypchl
Pa3nen 1.TennoBble siBJeHUsI
N bubmuorexa [JOK ennocTtu
11 (CTpoetne i CBOHCTBA BelCCTBA ! ! https://m.edsoo.ru/7f4181ce = Hay4HOTrO
bubnuoreka [JOK MIO3HaHUS,
1.2 Tennosrie mpoueccer 21 1 5 https://m.edsoo.ru/7f4181ce | 3KOJOrMYECKOE BOCIIUTAHUE.
Htoro no pazneny 28
Pa3znen 2.9/iekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
Dne €CKHeE 3a . [Tarpuotraeckoe
2.1 3:11p;:£§EHeK I;Iena iﬂI/III)I()I 7 1 Bubmoreka HOK BO(?I'I;PI;IT;I-I;I;C E[(eHHOCTH
. https://m.edsoo.ru/7f4181ce ’
B3aUMOJICHCTBHE HAy4YHOTO
N N bu6mmoreka [IOK ITO3HaHu4,
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce  TPYIOBOE
bubmuorexa [JOK BOCIIMTaHUC 1
2.3 MaruutHeIe ABICHHA 6 1 15 https:/m.edso0.ru/7f4181ce  TPodeccronanbHoe
Bu6morexa LIOK caMmoomnpeeNieHue,
2.4 DJICKTPOMATHHTHAS MH YKL 4 1 https:/m.edso0.ru/7f4181ce =~ PKOTOTHHECCKOC BOCIMTAHNC.
Hroro o pasneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 5 145
ITPOIT'PAMME '
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9 KJIACC

KosmmuecTBo yacos JIEeKTPOHHBIE BocnurarensHbii
Ne HanmeHoBaHMe pa3ae/ioB U TeM (undposbie) 3JIEMEHT
n/n NPOrpamMMbl Bcero K/p Ip/p o0pa3oBaTejibHbIE
pecypcbl
Pa3znen 1.Mexanuveckue siBJIeHUS
MexaHnuyeckoe IBUKEHUE U CIIOCOOBI €ro bubnmnoreka HOK ennoctu
11 10 1 1 .
ONMCaHUs https://m.edsoo.ru/7f4la4a6 = Hay4HOTO
. bubnuoreka [JOK ITO3HAHNA,
1.2 BiaumoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6 =~ TPYAOBOC BOCIUTAHUC U
13 3 10 3 Bu6mmorexa LIOK poecCHoHATEHOE
. aKOHBI COXPAHEHUS
p https://m.edsoo.ru/7f41a4a6 =~ CaMOOIPEICICHHUC,
9KOJIOTUYECKOE
Hroro o pasneny 40 BOCIUTAHME.
Pa3zgen 2.Mexannueckue KoJe0aHus U BOJHBI
2.1 MexaHndecKkue KoiaecOaHus 7 3 BH6J?HOTeKa LOK JCTeTHIeCKOe
https://m.edsoo.ru/7f41a4a6  BocmuTaHue, IEHHOCTH
bubnmnoreka [JOK HAaY4YHOTO ITO3HAHUS.
2.2 MexaHu4eckue BOJHBI. 3BYK 8 1 3
Y https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3.9/eKTpOMarHuTHOE 1M0JI€ H JIEKTPOMATHUTHBIE BOJIHBI
Ilennoctu
Hay4HOT'0
MMO3HAHUS,
31 DIEeKTPOMarHuTHOE TMOJe U 6 2 bubnmoreka [JOK TPYyZIOBOE BOCIIUTAHUE U
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f4la4a6  mpodeccrnoHampHOE
caMOOIIpeIeIICHHE,
IKOJIOTUYECKOE
BOCIIUTAHHE.

Hroro no paszneny
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Pa3gen 4.CBeToBbI€ IBJICHUSA

bu6nmoreka [IOK IlenHocTH Hay4HOTO
4.1 3aKOHBI pacIPOCTPAHCHUS CBETA 6 2 https://m.edsoo.ru/7f41a486  11o3HAMMA.
bu6nuoreka [IOK
4.2 JIuH3BI ¥ oNTHYECKHUE PUOOPHI 6 3 https://m.edsoo.ru/7f4la4as
bu6nuoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41adab
Wroro no pazueny 15
Pa3zgen 5. KBaHnToBbI€e IBJICHUSA
bubmuorexa [JOK [lennocTn Hay4HOrO
5.1 Hcnyckanue 1 morjaouieHue cBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a486  rosHAMMS.
bubnnoreka IIOK
5.2 CTpocHie aToMHOr0 A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 Anepubie peaxiuu ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6.I1oBTOpUTEIBLHO-0000 IHAI0IM I MOYJIb
[TatpuoTnueckoe
BOCIIUTAaHHE,
ACTETHUYECKOE
61 [ToBTOpEeHME U 00001IIEHUE COACPHKAHIS 9 2 bubmuotexa [JOK }BIZCHE(T;I;He’ HerHocTH
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6 i
MMO3HAHMSI,
TPYJIOBOE BOCIIUTAHHUE U
npodeccuoHaIbHOe
CaMOOTIPEe/ICIICHHE.
Hroro 1o pasuery 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBO yacos
Jara

Ne Kountpo IpakTuy DJIeKTpOHHBIe HU(POBBIE

Tema ypoka usyde
n/n Bcero  abHBIE ecKHe st o0pa3oBaTe/ibHbIE

padoTsI pPadoThI pecypcsl

®dusnka — Hayka o npupoe. JBieHus npupoasl 1

®usnyuecKkue sBICHUs 1

dusnuecKre BEIMUYUHBI U UX U3MEPCHUE 1

VYpok-uccnenoanue JIP Ne 1 Onpenenenue 1eHsl

4 JIEJICHUS IIKAJIbl U3MEPUTEILHOTO MPUOOpa. 1 1
"N3mepenue TemiepaTypbl IIPU IMOMOIIM KMIKOCTHOIO
TEpPMOMETpA U JIaTUUKA TeMIepaTyphl"

5 MeTtoer HaydHOTO MO3HaHUA. Onucanue pU3nIecKux 1 bu6mmoreka [IOK
SIBJIEHUU C IIOMOIILIO MOJIeei https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue [TP Ne 2 "[IpoBepka runoressi:

6 JAIBHOCTH MOJIETA MIAPUKA, TYIIEHHOTO TOPU30HTAIBHO, 1 1
TeM 0oJIbile, YeM OO0JIbIlIe BhICOTA MTycKa'

7 Crpoenue BeniecTBa. ONBITHI, JOKA3bIBAIOIINE 1 bubnmnorexa [JOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>keHne 4acTHI] BEIISCTBA 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoBanue [TP Ne 3 «OmbITeI 110 HAOTIOASHNTO 1 1
TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHble COCTOSIHUSI BEIIECTBA 1

1 Oco0OeHHOCTH arperaTHeIX COCTOSTHUM BoIbl. O000IIeHNE 1 bubnmnorexa [JOK
1o paszeny «llepBoHayanbHbIEe CBEACHUS O CTPOCHUHU https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
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BCIICCTBA»

12 Mexanundeckoe JBr>xeHue. PaBHomepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE IBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopocTs. EMHHLEL ckopocTH https://m.edsogru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKCHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.e dsogru /£020¢10
16 [TnoTHOCTH BemecTBa. Pacuer Macchl M 00beMa TeJla 1o bubmuorexa [JOK
€ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha"60paTopHa51 pabora «OnpeneneHre MmIOTHOCTH
TBEPIOTO TEIIa»
18 Permrenne 3agau mo treme "IlimoTHOCTE BeriecTsa" bubnmorexa LHOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepucThKa B3auMoieicTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
Jlaboparopnast pabora «/3yueHue 3aBUCUMOCTH
20 pacTspkeHus (aedopmarnin) NpyKUHbI OT MPHIIOKEHHOM
CHUITBD)
21 [[“IBnenue Tsrorenud. Cuia TSKeCcTu
99 CBs13bp MEXly CUJION TSKECTH U Maccoi Tena. Bec Tena. bubnnorexka [JOK
Pemenue 3agad no teme "Cuna tsoxkectn" https://m.edsoo.ru/ff0al1778
93 Cuna TshKecTH Ha Apyrux miaHeTax. Gusndeckue bubnmoreka [JOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 Mswmepetine ciu. JlusamomeTp https://m.edsogru/ff0a18cc
25 Bec Tena. HeBecomocth bubmuorexa [JOK
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https://m.edsoo.ru/ff0a079c
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CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 110 OAHON IPSIMOM.

https://m.edsoo.ru/ff0al778
bubmuorexa [JOK

26 PaBHOelicTBYIOIIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3ampau no reme "PaBHonelicTByromast cui”
28 Cuna tpenus u e€ Bubl. TpeHue B IpuUpoJie U TEXHUKE bubmmorexa [TOK
https://m.edsoo.ru/ff0alb9c
JlaGoparopHas padota «l/3ydyeHne 3aBUCUMOCTH CHJIbI
29 TPEHUSI CKOJIBKEHHSI OT CUJIBI JABJICHUS U XapaKTepa bubmmorexa [TOK
. https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemenue 3a1a4 Ha onpesesieHne paBHOACHCTBYIOMIEH
CHJIBI
31 Pemenwue 3amau mo Temam: «Bec Tenay, «'padudeckoe bubnnoreka [JOK
n3o0paxeHue cuimy, «Criibly, «PaBHOICHCTBYIOMIAS CHID) https://m.edsoo.ru/ff0alde0
KonTponbnas pabota no Temam: «MexaHudeckoe
32 IBUXKEeHHE», «Macca, III0THOCTBY, «Bec Tenay,
«I"paduueckoe nzobpakenne cuin», «CHIIbI
33 JaBnenue. CriocoObl yMEHbBIIICHUS U YBETHUCHUS bubnuoteka [JOK
JIaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT 00bEMa, bubnuoteka [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaya naBiaeHust TBEPABIMU TEIAMU, JKUIKOCTSIMH U bubnmnorexa [JOK
razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B KUIKOCTH U T'a3e, BBI3BAHHOE JIEUCTBUEM bubnuorexa [JOK
CUJIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o tTeme «JlaBieHre B KUIKOCTH U Tas3e. bu6mmorexa [IOK
3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 CooOmiarommecst CoCyabl bubnnorexa [IOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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bubmuorexa [JOK

39 Piapapmirieciuit npece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBOM )KUAKOCTHBINA HAcOC
, bubnmoreka [JOK
41 Atmochepa 3emiH ¥ IPUIHHBI €€ CYIeCTBOBAHUS https://m.e dSOOLFru /f10a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHre ngg;j;fg;gr(a}:maz%a
43 N3mepenue atmocdepnoro aasinenus. Onsit Toppuuennu ng;?;ﬁfg;ﬁg}:f 022da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJl bubnuorexa [JOK
YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. ATmochepHoe qaBiieHHE Ha bubnnoreka [JOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd mo reme " AtmocdepHoe naBieHue"
47 JlelicTBuE ®UJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubnuorexa [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
48 Jlaboparopnast pabota «OrnpesenieHre BITaTKUBAOIEH bubnmnoreka [JOK
CWJIBIL, JICMCTBYIOLIECH Ha TEJIO, IOTPYKEHHOE B )KUIAKOCTH) https://m.edsoo.ru/ff0a33fc
Jlaboparopnas pabota no Teme «ccrnenoBanue
49 3aBHCHMOCTH Beca Teja B BOJE OT 00bhEMa MOTPYKEHHOM B bubmmorexa LIOK
https://m.edsoo.ru/ff0a3514
KHUJKOCTh YaCTU TEJa»
bubnnorexka [JOK
>0 llnapatiite Tex https://m.edsogru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue apeoMeTpa
51 WM KOHCTPYMPOBAHUE JIOJKU U ONIPENEIICHHE €€
Ipy30M0bEMHOCTH"
59 Pemenue 3agau no remam: «llnaBanue cyaos. bubnmuotexa [JOK

BO3,Z[YXOHJlaBaHI/IC>>, «ﬂaBJ’ICHI/IC TBCPABIX TCII, JKUIKOCTEH

https://m.edsoo.ru/ff0a3654
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n ra3soB»

KonTponbHas pabota no Teme «JlaBneHue TBepIbIx Tell,

53 .
KHUJIKOCTEH U Ta30B»
bubmuorexa [JOK
>4 Mexareckas pabora https://m.edsogru/ff0a3f82
bubmuorexa [JOK
= Momrocts. EAuHHIE MOIHOCTH https://m.edsogru/ff0a3f82
56 VYpoxk-uccienoBanue "Pacuétr MOLIHOCTH, pa3BUBAEMOM 1
pH noabEME 1o JecTHULE"
57 [IpocTteie Mexanu3Mel. Peruar. PaBHOBecue cuil Ha pbryare
58 Peruaru B Texuuke, ObITY U ipupoie. JlJaboparopHas 05 bubnnoreka [JOK
pabota «/ccienoBaHue yCIOBHIA PAaBHOBECHSI PhlYaray https://m.edsoo.ru/ff0a478e
59 Pemenwue 3ama4 mo Teme «Y CIIOBUSI pABHOBECHS PhIYara bubmmorexa [JOK
https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro aeiicTBUs MeXaHU3MA.
60 JlaboparopHas pabota «3meperne KI1J] HakmoHHON 0.5
TJIOCKOCTH
61 Pemenue 3agau mo teme "Pabora, momuocts, KITJ[" ngg;ﬁfg;gﬁ; 0adcas
62 Mexanunueckas sHeprusi. Kunernueckas ¥ moTeHIIHaIbHAS bubnmnorexa [JOK
JHeprus https://m.edso0.ru/ff0a4252
63 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPTHU bubmmorexa [OK
https://m.edsoo.ru/ff0a4360
VYPOoK-3KCIIEpUMEHT 10 TeMe " DKCIepUMEHTAIBHOE
64 oTpeseNieHue N3MEHEHHUSI KWHETHUECKON 1 1
MOTEHIIUATBLHOW YHEPTHH MPU CKATHIBAHUH TEJa IO
HAaKJIOHHOM TI0CKOCTH"
65 KonrtponbHas padora no teme «PaboTa 1 MOITHOCTb.
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OHeprus»
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnnoreka [HOK
"Mexannueckoe aBmxeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHrlit ypok. Pabora ¢ Tekctamu o teme "Jlapnenue 1 bubnmoreka [JOK
TBEPABIX TEJ, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PezepeHusblii ypok. Pabora ¢ Tekctamu o Teme "Pabora. 1
MouHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanyecTBo 4acoB

DJIeKTPOHHbIE
Ne Kourpo  Ilpakrm = [ara nppoBHIe
n/n Tema YpoKka Bceero JbHBIE yecKHue HU3YyYCHUHA
o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KHMHETHYECKON TEOPHHU U UX OITBITHBIC 1 buGnuorexa [IOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPOTO, )KUIKOTO B Tra3000pa3HOTO 1 bubnunoreka LIOK
COCTOSIHHH BEILlECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHNE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKOU
TEOPUH
bubmmoteka IIOK
5 Kpucrammueckue n amopdHbie Teaa 1
P Pe https://m.edsoo.ru/ff0a5800
5 CmauuBaHme U KallWJUBSIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnmaoBoe paciIupeHne U CKaTHE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBH)KCHHSI YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
bubmunoreka IHOK
10 Bunsl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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VYpox-konpepenuus "[IpakTuyeckoe

bubnunorexa LIOK

11 HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB BELIECTB U
B ., https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LIETSAX dHEProcOepekeHus
12 KonnuecTtBo TeIoThl. Y aenbHas TEINIOEMKOCTD buGnuorexa [IOK
’ https://m.edso0o.ru/ff0a6976
13 VYpaBHeHHE TeIIoBOTO Oananca. TemmooOMeH u bubmmoreka [JOK
TEIIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas padota "lccnenoBanue siBIeHUS
14 TEII000MEHA TP CMEITMBAHUH XOJIOJHOHN H bubmmorexa [JOK
. "p A https://m.edsoo.ru/ff0a6a98
ropsiaeid BOJIbI
Pacuer konuuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUISL HarpeBaHUs TeJa U BBIIEISEMOro UM IIPH
OXJIKICHUHN
16 Jlaboparopnas pabota "Onpenenenue bubmmoreka [JOK
yZIeJIbHOM TENJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIuBa. Y IelbHasl TeMI0Ta CTOPaHUS brbmmorexa LTOK
p e p https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEPIEBAHNE KPUCTAINIMYECKHUX bubmmnoreka HOK
TeJl. Y IenbHas TemoTa MIaBJICHUs https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
YACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
bubnmnorexa LIOK
20 [TapoobpazoBanue u konaeHcanus. Mcnapenue
poobp A i P https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora napooOpa3zoBaHus
21 Y KOHJICHCAIIMU. 3aBUCUMOCTh TEMITEPATYPhI bubmmorexa [JOK
) patyp https://m.edsoo.ru/ff0a786¢
KHITICHHS OT aTMOC(EPHOTO JTaBJICHUS
99 BrnaxnocTs Bo3ayxa. JlaboparopHas pabota bubnuotexa [JOK

"OnpeneneHne OTHOCUTENBHOM BIa>KHOCTH

https://m.edsoo.ru/ff0a7628
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BO3YyXa"

Pemenne 3aaa4 Ha OoInpeCaAcICHUC BIaXKHOCTHU

23
BO31yXa
[IpuHIMIIBI pabOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

o5 KIIJl reroBoro aBurarens. TernaoBsie bubmmoreka [JOK
JIBUTATEINIM U 3aILATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHHUs U MPEBPAIICHUS SHEPTUH B
TEIUIOBBIX MPOIECCaX
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

27 "TeruoBble siBiieHUs. I3MeHeHue arperaTHbIx bubmmorexa [JOK

N . P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI1 BeIlleCTBa
KonTponbnas padora no teme "Temnossie
. bubnuorexa [JOK
28 sBiieHUs. lI3MeHeHue arperaTHbIX COCTOSIHHIMA
| https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 OnexTpusanus Tei. /[Ba poga 3JaeKTpUUECKUX
3aps0B

30 Ypok-uccnenoBanue "IaeKTpU3aLMS TEI
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubmmoteka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojie. HanpsskeHHOCTD

32 SIIEKTPAYECKOTO 0. [IpUHIHIT bubmorexa TIOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UINHN AIIEKTPUUYESCKHIX TTOTeH
33 Hocurenu snekTprudeckux 3apsos.
DOneMeHTapHbIH 3apsa. CTpoeHue aroma
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoteka [IOK
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COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa

https://m.edsoo.ru/ff0a8ef6

Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB

bu6nmoreka [IOK

35
BJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyuiecTBOBaHUs. VICTOUHUKH 3IEKTPUYECKOTO bubmmorexa LIOK
- ’ P https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoBanue "JleiictBue
38 AJIEKTPUIECCKOTO T0JISI Ha MPOBOTHUKHU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKUM TOK B METAILIAX, )KUJIKOCTAX U bubmmoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna toka. JlaGopaTtopHas pabora "U3mepenue 05 bubmmoreka [JOK
U PETyJIMPOBAHUE CUITBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DNeKTpuUecKoe HanpshkeHue. BonbTMerp.
42 Jlabopatopnas pabota "M3mepenue u 0.5 bubmmorexa LIOK
PaTOpHai p F ' https://m.edsoo.ru/ff0a9e14
PETYJIMPOBAHKUE HATIPSKCHUS
43 ConpoTuBieHNE TPOBOAHUKA. Y A€IIBHOE bubnmnorexa [JOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCHMOCTh
44 ANEKTPUYECKOTO COMPOTUBIICHUS TPOBOJTHUKA 1 bu6mmoteka [IOK
OT €T0 JUIUHBI, IUIOIIAIN ITOIIEPEYHOr0 CEUCHU https://m.edsoo.ru/ff0aa738
u MaTtepuana”
45 3aBUCUMOCTb CHJIBI TOKA OT HaIpsKeHUsI. 3aKOH bu6muoreka [JOK
OmMa 1t yyacTka Lenu https://m.edsoo.ru/ff0aad44a
46 JlabopaTtopHas padota "HccinenoBanue 1 bubnuotexa [JOK
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3aBUCHUMOCTH CHJIbI TOKA, UJIYILLETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbpHOE U napajjiCJIbHOC

47
COEJIMHEHUS IPOBOJHUKOB
JlabopaTopHas padora "l[IpoBepka mpaBuiia
48 CJIO’KEHUS HAMPSHKEHUM TTpU bubmuorexa [IOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas pabota "[IpoBepka mpaBuia ass
49 CHJIBI TOKA MIPH MapajljIeIbHOM COSAMHEHUN bubmmorexa [JOK
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pewrenue 3anau Ha npumeHeHue 3akona Oma bubmmoreka [JOK
JUISL pa3JIMYHOrO COCIMHEHHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabora "OnpezneneHue paboThl U bubmuoteka [IOK
MOIIHOCTH 3JEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE 1EeTH U MOTpeOuTenu
53 ANeKTpUYecKoi sHepruu B ObITy. KopoTkoe brbmmorexa LTOK
p p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
54 "JrekTpuuecKue 3apsbl. 3apsHKEHHbBIC Tela U bubmuoreka [IOK
ux B3aumoencTBus. IlocTostHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKUN TOK"
KonTponbHas pabota no Teme "DiaeKTpuueckue
bu6nunorexa LIOK
55 3apsbl. 3apsHKEHHBIE Tela U UX

B3auMOAEUCTBUSA. [IOCTOSIHHBIN 2IEKTPUIECKUI

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aa04e
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
https://m.edsoo.ru/ff0abea8

"

TOK

56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJEHCTBHE
57 VYpok-uccnenosanue "M3yuenue nonei 1 bubmmoreka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOoe nojie. MarHuTHOE 10Jie 3eMJId U bubmuorexa [IOK
€ro 3HauY€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe mose
59 ANEKTPUYECKOr0 TOka MarHuTHoe mose bubmorexa LOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue IeKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas pabora "U3ydyeHue neiicTBus 0.5 buGnuorexa [IOK
PaTOPHAA p i | ' https://m.edsoo.ru/ff0ac74a
MarHMTHOT'O TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnons3oBanue snekTpoaBurareneii B
. bubnuorexa [JOK
61 TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIOPTE.
. https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3ydyeHue paboThl ANeKTpoiBUraTens"
62 OnsiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
naaykuun. [Ipasumno Jlenna
Dnektporereparop. CrocoOsl MoTydeHus
63 AIIEKTPHUYECKOW IHEPTUHU. DIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOU paboTE MO TEMe
"DneKTpuUecKre U MarHUTHBIE ABJICHUA"
65 KontponbHas padoTa mo teme "IneKTpudecKre bubnuotexa [JOK
Y MarHUTHBIE sIBJEHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubmuoteka [IOK

"TerutoBbie IBICHUS"

https://m.edsoo.ru/ff0accse



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

67 PesepHblii ypok. Pabora ¢ TekcTamu 1o Teme 1 Bu6muoteka [JOK
"ITocTOSIHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepHblii ypok. Pabora ¢ Tekctamu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5



https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero p p u3yuyeHusi oOpa3oBaTejibHbIE
a00ThI a0oThbI
P P pecypchl

1 MexaHndeckoe IBHKCHUE. 1
MarepuanpHasi TOUKa

9 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsAMOJIMHEHOE 1 bubnnorexa [JOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOTUHEHHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 Bbu6moreka [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBIKEHUs. [ paduk 1
CKOpPOCTH
JlaboparopHnast pabota "OnpeneneHue

7 CKO peHI/I}II) Tenf npu aBHopcxo €HHOM 1 1 bubmorexa HOK
YOROp PP . yErop " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 10 HAKJIOHHOM IIOCKOCTH

3 CBoOoanoe magenue Teia. OmbIThI 1
lanunes

9 PaBHOMEpHOE IBUKEHUE 11O 1 bubmuorexa [IOK

okpykHoCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael76



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

oOparnienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOoCTpEeMHUTENLHOE YCKOPEHHE
. bubmmoreka [JOK
11 [TepBrrit 3akon HeroToHa. BekTop cuibl https://m.e dSO(I)_.[ru /086612
12 Bropoit CiaKOH HeroToHa. bubmmoreka [JOK
PaBHoelicTByIOIIAs cUila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetotona. Cynepno3unus bubnmoreka [JOK
CuII https://m.edsoo.ru/ff0ae982
1 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB bubnnorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cmraynpyroctu. 3axon [y im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna Tpeiis https://m.edSO(])_.I ru/ff0af738
bubmuoreka [IOK
19 Pemenue 3amau no reme «Cuiia TpeHuUsD» https://m.e dSO(])_.[ru /f0afa26
20 Jlaboparopnast paborta "Onpenenenue bubmuoreka [IOK
KO3 ULIEeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
22 Cuna Ts5KeCcTH ¥ 3aKOH BCEMHUPHOTO bubmuoteka [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 CKOpEHHE CBOOOIHOTO
IIagCHUuA

Ypok-koHpepenius "JIBuxeHue Ten

https://m.edsoo.ru/ff0af044

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"

Pemenue 3agau no reme "Cuna TsxkecTH bubnuorexa [{OK

24 "

Y 3aKOH BCEMHUPHOTO TSATOTCHUS https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHuuecKasi CKOPOCTb. Bu6mumoteka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKHU.

26 AbcomotHO TBEpAOE Teno. PaBHOBecHe bubnnorexa [JOK
TBEPAOIO TeNa C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIICHUS

27 MowmenT cuibl. LeHTp TspkecTH

28 Pemenue 3agau mo teme "MOMEHT CHIIBL. bubnunoreka LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 e )Ie "MexaHn4ec T(I))e BI/DKCEI/IC buomorexa LIOK
TeM XaHUYECK .

. s https://m.edsoo.ru/ff0b0408
BzanmoneiicrBue ten"
KonTponbHas pabota mo Teme
30 "M XI:IHI/I‘{ Kp BIDKCHUE buomrorexa LIOK
© ?C O¢ ABIDKCHHC. https://m.edsoo.ru/ff0b06ec
BzanmoneiicrBue ten"
Nmnynse Tena. UMnynse cuibl. 3aKoH
31 Y - Hbya Vi eu bubmmoteka IIOK
us u .
coxpater y CV pyTO https://m.edsoo.ru/ff0b07fa
HEYINPYroe B3auMOICHCTBHE
32 Pemenne 3agau mo teme "3akoH but6mmorexa [IOK

COXpaHEHHUs uMIyinca'

https://m.edsoo.ru/ffO0b096c



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
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33 JBUKEHUE B MPUPOJIEC U TEXHUKE"
bu6nmoreka IIOK
34 Mexanunueckas paboTa U MOITHOCTh https://m.edsoo.ru/Ff0b0agA
35 Pabota cuItbI TSDKECTH, CUITBI YIIPYTOCTH bubnmnoreka HOK
U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIBHON
MTOBEPXHOCTH
37 CBsi3b DHEPrUH U PaOOTHI.
[ToTenuuanpHas HeprUs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE
40 Jlaboparopuas padota «3yueHue bubmmorexa [JOK
3aKOHA COXPaHEHUS YHEPIrUn» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €T0 bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHus. BeiHyXIeHHBIC bubnnorexa [JOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeckuil ¥ py>KUHHBIA
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojieobaHuM OT KECTKOCTH bubmmorexa [JOK
https://m.edsoo.ru/ff0b197a
MIPYXKUHBI U MacChl Tpy3a»
45 IIpeBpamienue sHepruu npu



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

MEXaHUUYECKUX KOJeOaHUIX

46

47

48

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKa

JlaGopaTtopHas pabota «IIpoBepka
HE3aBHCUMOCTH IEpHOJIa KOJIeOaHH
rpy3a, MOJABEIICHHOTO K HUTH, OT MacChI
rpy3a»

Mexanunueckue BoaHbI. CBOMCTBA
MeXaHH4ecKux BoJH. [IpoonbHbIe U
MOTIEPEYHbIE BOJIHBI

bu6nmorexa [IOK
https://m.edsoo.ru/ffOblaec

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koupepenuus "MexaHnuecKkne
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

51

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC

53

54

Ypok-koHpepeHus "YIbpTpa3ByK u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"
[TonroToBka K KOHTPOJIBHON paboOTe 1O
TeMe "3aKOHBI COXPaHEHHSI.
Mexannueckue kojaeOaHus U BOJHBI"

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbras padota mo teme "3aKkoHbI
coxpaHeHus. MexaHndeckue KoieOaHus



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

U BOJIHBI"

BHGKTpOMaFHI/ITHoe I10JIC.

bu6nuoreka [IOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "M3yueHne cBONCTB
59 3J1peKT OMAarHUTHBIX BOJ'IHy: MTOMOIIBIO bubmmorexa [JOK
P " https://m.edsoo.ru/ffOb2c6e
MOOMITEHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 YacTOTHI U JJTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpo/Ia CBETa.
61 Cko OI:()ZTL CBeTa BOJIII:OEHe CBOMCTBa bubmmorexa [IOK
P ' https://m.eds00.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMECHHUS bubmorexa LOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA brbmmorexa [JOK
p https://m.edsoo.ru/ff0b38c4
OTpa)XKE€HUs CBETA
64 IIpenomiienue cBeta. 3aKoH bubmuoreka [IOK
[IPEIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bu6muoreka [JOK

Hcnons30BaHue MOJIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ffOb3c5c



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
https://m.edsoo.ru/ff0b3c5c

OTpPaXXCHUA B OIITUYICCKUX CBECTOBOAAX

JlaGopaTopHas pabora "VccienoBanue
3aBHCUMOCTH yTJa MPEIOMIICHHUS

66
CBETOBOTO JTIy4a OT yIJia MaJCHHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-koupepennus "Vicronp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JI .0
FHSBL DTTIHCCIAT CHIA IS https://m.edsoo.ru/ffOb3f2c
bubnuoreka [{OK
69 [TocTpoenue n300pakeHU B TUH3AX
P P https://m.edsoo.ru/ff0b444a
JIaGoparopnas padora "Onpenenenne
70 box EHorg aCSTO}IHI/I}I u OI;[TI/IquKoﬁ bubmorexa HOK
Y P . " https://m.eds00.ru/ff0b4206
CHJIBI COOMpAroIei INH3bI
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue brbmmorexa LTOK
9P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JlepexTsl 3peHus.
Kak coxpanuts 3penue”
Pasnoxxenue 6enoro ceera B CIEKT.
74 Omnertel HetoTona. Croxxenue bubmmorexa [TOK
’ https://m.edsoo.ru/ffoc0f4c
CHEKTPAILHBIX I[BETOB. Jluciepcus cBeTa
JlaGopatopnas pabdora "OnbIT O
bubnunorexa LIOK
75 pasioXeHuto 6e10ro cBeTa B CIEeKTp U

BOCIIpHATHUIO IBETA IPECAMETOB IIPU UX

https://m.edsoo.ru/ffOcOe2a



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
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

HaOJI0ICHNH uepe3 [BETOBbIe (GUIbTPHI"

VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: TucIepcusi, MHTEpPEpPeHITUS U
nudpaxus’”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
79 Hcnyckanue u morjionieHue cBeTa bubnmnoreka HOK
atroMoM. KBaHTbl. JIuHeiuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
VYpok-npaktukyMm "Habmrogenue bubmmorexa [JOK
80
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIIBI bubmmorexa [IOK
. A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
bubmuoreka [IOK
P .U
83 aIMOAKTHBHEIE MTpeBpareHus. F30Tons https://m.edsoo.ru/ffoclald
Pemenue 3agau mo teme: bu6nmorexa LIOK
84
"PaguoakTrBHBIE IpEBpaIeHUs" https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
Ypok-koupepenius "PagnoakTBHbIE
86 I/Ii‘[ eHI/IS({b Bpl'I upoje Mi, UITTHE bubmorexa LOK
i \ PHPOJE, MEATIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 S nepHbie peakiuy. 3aKOHBI COXPAHEHUS bubnmnoreka [JOK
3apsAI0BOTO U MacCCOBOTO YHUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnuotexa [JOK

MacCChbI 1 SHCPIr'un

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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89

90

91

Pemenue 3ampau no reme "SnepHeie
peakuun"

Peakuuu cunTe3a u 1eieHus siep.
Ncrounuku sHeprun ConHua u 3BE37
Ypok-koudepennus "SAnepHas
sHepreTHka. JIelcTBUs paJuoaKTUBHBIX
W3JIy4YCHHUI Ha KUBbIC OPTaHU3MBI"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c1e88

92

[TonroroBka K KOHTPOJIBHOU paboOTeE 1O
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHUS "

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTpOMarHuTHHIE BOJHBL. KBaHTOBBIC
SIBJICHUS "

94

95

96

97

[ToBTOpenue, o6o0IEHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"B3aumoneiictBue Ten"

IToBTrOopenue, o6o0mmenue. Pemenue
PACYCTHBIX U KaYCCTBCHHBIX 3a1a4 110
teme "TeroBbie mporecch”

IToBTrOopenue, o6o0mmeHue. Pemenue
pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 10
teme "KIIJ TermoBbix aBurarenei"

[ToBTOpenue, o6o0menue. Pemenue

pacueTHBIX U Ka4ECTBEHHBIX 3314 110
teme "KIIJI[ anekTpoycTtaHOBOK"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2a22

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
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[ToBTOpenue, o6o0IIeHNE.

bubnunorexa LIOK
1 1
98 i’[aGopaTopHHe pa60"TI)I 110 Kypcy https://m.edsoo.ru/ff0c2c52
CBETOBEIC SBJICHHS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI COXPaHEHUS 1 bubmorexa HOK
| P https.//m.edsoo.ru/ffOc2d6a
B MEXaHUKE
100 [ToBTOpenue, o600meHne. Pabora ¢ 1 bubnmnoreka HOK
TexcTaMu 1o TeMme "Kosebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600menue. Pabora ¢ 1 bubnunoreka LIOK
TekcTtamMHu 110 TeMe "CBeTOBBIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TexcTaMu 110 TeMme "KBaHToBas u 1
saaepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME
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