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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.

Copepxanue  mporpaMMmbl 1o  (u3uke ~ HampaBieHO  Ha  (GOpPMHUpOBaHUE
€CTECTBEHHO-HAYYHOU TIPaMOTHOCTH OOYYaroIIMXCS W OpraHu3alui0 HM3y4yeHHs (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs.

[Iporpamma 1o ¢pu3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEAOBATEIBHOCTh HM3YYCHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIU YUUTEIIO
B CO3/IaHUU paboyeil MporpamMmsl 10 y4eOHOMY MPEIMETY .

Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueli, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM U HHTEpeca K Hayke Yy
oOyyJaronuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:

HaY4YHO OOBSACHSATH SIBIICHUS,
OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbIE 10KA3aTEIbCTBA JIJIS TIOJYyYEHUS BBIBOJIOB.

[lenu wm3yueHuss (QU3MKM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «dusnka» B 00pa30BaTeNbHBIX OpPTaHU3AMIX
Poccuiickoit ®enepanuu, pealu3ymoOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepka€HHONW pemeHneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu nzyvyenus GpU3NKH:
npuoOpeTeHne HMHTepeca M CTPEeMJIEHHMsI OOyyaroluuxcs K HayYHOMY HW3YYEHHUIO MPUPOIbI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MTO3HaHUs U (POPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOLIEHHUSI K OKPY’KAIOLIUM SIBICHUSM;

(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa M3yUEHHUsS OCHOB CTPOEHHS MaTepuu
U (QyH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHpOBaHUE TPEICTaBICHUH O poyd (PU3MKH A Pa3BUTHS JPYTUX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTH;



pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cepax Oyaymied nmpodhecCHOHATBLHON NeATebHOCTH,
CBSI3aHHOU C (PM3UKOM, MOATOTOBKA K JTaTbHEHIIIEMY OOYUYCHHIO B 3TOM HAMPABJICHHH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a4aY:
NpUOOpeTeHUEe 3HAHMA O JAUCKPETHOM CTPOEHUHU BEIECTBA, O MEXaHHYECKHUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpHOOpEeTEeHNE YMEHUH ONMUCHIBATH W OOBSICHITH (DU3MUECKHE SIBICHUS C HCIOJIb30BaHUEM
MOJTyYEHHBIX 3HAHUM;
OCBOEHHE METOJIOB pEIICHMs] MPOCTEUIINX Pacu€THBIX 3a7ady C UCIOJIb30BaHUEM (U3HMUECKHUX
MO/JIEJICH, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 33]1aY;
pa3BUTHE YMEHHWH HAOMIOaTh MPUPOIHBIC SIBICHUS W BBINOJHSITH OIBITHI, JIAOOpATOPHBIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIE0BAaHUS C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;
ocBoeHHuE MPUEMOB paboThl ¢ HHPOpMaIHel PU3NIECKOro cofepKaHus, BKIt0Yas HHGOPMAIUIO
0 COBPEMCHHBIX JOCTHKCHUSIX (DU3UKH, AaHATTN3 U KPUTHYECKOE OIICHUBaHNE HH(DOpMAIIHH;
3HAKOMCTBO CO cdepamu MpodecCHOHATLHON eATSIBHOCTH, CBS3aHHBIMU C (HU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JJOCTHKEHUSIX (PU3NUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gusnke nepeyeHs JadopaTOPHBIX PadOT U OMBITOB HOCHUT
peKOMEHIaTENbHBIA XapaKTep, YUYUTEIb JIeJaeT BbIOOp MpOBEAEHHUs J1a00paTOpHBIX padoT U
OTIBITOB C YYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEN 00YYaroInXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJJaHMi, peIaraeMbIX B paMKax OCHOBHOT'O I'OCYIapCTBEHHOT'O 3K3aMeHa Mo (pU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHasi cucTeMa €IMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAayKH H3ydaroT mpuponay. EcTecTBeHHO-Hay4yHBIN
METOJl TO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOI'O BOINPOCA, BBIABM)KEHHUE TMIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3HYECKUX SBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

MexaHuueckue, TeII0BbIe, 3JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckue mpruOOPsI U MPOIISAYyPa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM IIPUOOPOM.
Jlabopamopuwvie padbomot u onvimeol.

Omnpenenenue 1eHbl JeIeHUs KAl HK3MEPUTEIBLHOTO MPHOopa.

N3mepenne paccTOsTHUN.

W3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

N3mepenne Temneparypsl IPpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIEPATYPBHI.

[IpoBeneHue uccaeaoBaHUs 1O MPOBEPKE I'MIIOTE3bI: AAJIBHOCTH MOJNETA LIApUKa, MYIIEHHOTO

TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OO0JIbIlIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaabHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
bpoynoBckoe nBuxkenue, auddysus. BzaumopaelicTBue dYacTHIl BeIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMMocCBsA3b MeEXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.
Hab6monenue nuddysun.
Habmronenue siBneHuit, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTaTKMBAaHUEM YaCTHI[ BEIIECTBA.

Jlabopamopnwvie padbomut u onvimol.

OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (potorpaduii).
OnbITh! IO HAOJIIOIEHUIO TEIJIOBOTO PACIIMPEHHS ra30B.
OMnBITH IO OOHAPYKEHUIO NEUCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.

Mexannyeckoe JBUKeHHE. PaBHOMepHOe U HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu u BpeMeHU ABUKEHUSI.



SBnenne wHepuuU. 3aKOH HHEpIUU. B3anmmonaeicTBHe Ten Kak NpUYMHA W3MEHEHUS
CKOPOCTH JBHXKEHHUS Teld. Macca kak mepa uHepTHOcTH Tena. IlnotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepeHne cuiabl C NMOMOIIBI JWHAMOMeETpa. SBieHue TAroTreHuss U cwia TsbkectH. Cuiia
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtena. HeBecomocTs. CiiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHNn4ecKoro IBUKEHUS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.

Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc 0 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSMOM.

Jlabopamopuwvie padbomot u onvimeol.

OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiasiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpyCcKa WM HIapuKa 10 HAKJIOHHOW MJIOCKOCTH.
OrnpezeneHye MmI0THOCTU TBEPAOTrO Tea.

OnpIThI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh pacTsokeHus (aeopmanuu) MpYKUHBI  OT
IIPUIIOKEHHOMN CHJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3neu 4. /laBnenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUIKOCTH OT
ryounsl.  ['mapocratuueckuit  mapamokc. CooOmaromuecs cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

AtMochepa 3emnu u atmochepHoe naBieHue. [IpvuMHBI CyIIECTBOBAaHUS BO3TYILIHON
obomnouku 3emmu. OmnbiT Toppuyennu. M3mepenue atMochepHOro naBlieHUS. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0bEMa MOTPYKEHHOW YacTH Tela M IUIOTHOCTHU
JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.



VYcnoBue mnuaBaHWs TeN: IUIABAHUE WIM THOTPYKEHHE TeNl B 3aBUCHMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TEJIa U HKUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh YacTu
Tena.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B HKHUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIbIL, JECUCTBYIOLIEH HA TEJIO B MKUJIKOCTH, OT
Macchl Tena.

OnbIThl, TEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU YKUKOCTH.
KoHcTpyupoBanue apeoMerpa WiIM  KOHCTPYMPOBAaHME JIOAKM M OmpelencHue  eé
rPy30M0ABEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.

Mexannueckast pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXAHUKU.
KIIJI nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHermueckas W noTeHUMalbHas sHeprus. lIpeBpainenue
OJIHOTO BU/1a MEXaHUUYECKON SHEPTUHU B JPYTroi. 3aKOH COXpaHEHUS SHEPIHU B MEXaHHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomot u onvimol.
Omnpenenenue pabOThl CUIbl TPEHHS MPU PAaBHOMEPHOM JIBUJKEHUU Tella MO0 TOPU30HTAIbHOM
ITIOBEPXHOCTH.
HccenenoBanue ycioBUi paBHOBECHUs pblyara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
N3yuenne 3aK0Ha COXPAHEHUS MEXAHUYECKOW SHEPI M.
8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKysd. OIbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro cocTosiHUM BenlecTBa. Kpucranmnueckue u
amopdusie Tena. O0bsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYecKo Teopuu. (CmaurBaHHWE M KalWULSIpHbIE sBIEHUS. TerioBoe
pacIIpeHNe U CXKaTHE.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JABMKEHUS YaCTHIL.
Buytpennsas osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHeprum: Tervionepenada u
coBeplieHre padboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIHS, U3IIyYEeHHUE.

KonnyecTtBo TemnoTel. YienpHas TEIMIOEMKOCTh BellecTBa. TerIooOMEH M TemIoBOe
paBHOBecHe. YpaBHEHHE TerIoBOro Oamanca. IlnaBieHue W oTBepAEBaHUE KPHCTATIIMYECKUX
BEIIECTB. YAeNbHas TemioTa IiaBleHus. [lapooOpa3oBanume u KoHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHHS OT
aTMOC(EpHOTO JTaBICHUS.

BnaxnocTe Bo3ayxa.



OHeprus TOmnBa. Y IeJIbHas TEII0Ta CrOPaHHUSL.

[Mpunmunsr  pabdotel TermoBbix aurateneil KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATENIH U 3aLIATA OKPYKAOUIEN CPEBI.

3aKOH COXpaHEHUs U MIPEBPAILECHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JBUXKEHUSI.
Hab6mronenue nuddys3un.
Habmtoienue siBieHnit cMauMBaHUsI U KaWUISIPHBIX SIBJICHHI.
Habmtoienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBIeHHS ra3a MpH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphl.
Bunsl Temuionepenayn.
OxnaxaeHre Ipu COBEPIICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEIIHUMU CUJIAMHU.
CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
Habmtonenue xuneHus.
Habmro1eHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.
Mojenu TEIUIOBBIX ABUTATEIEH.
Jlabopamopnwsie padbomot u onvimol.
OnbITHI IO OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.
OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEl.
Oripezenienne JaBiieHUs BO3AyXa B OAJIJIOHE HITIPHUIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIaKICHUS.
[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaGnronenne u3MeHeHUs] BHYTPEHHEH SHEpruM Tejla B pe3yJsibTaTe TeIioneperadd U paboThl
BHEUIHUX CHUII.
HccnenoBanue sBiieHUs TEIJIO0OOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OnpeneneHue KoJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW MpHU TEIUIOOOMEHE C HarpeThbiM
METAJTIMYECKUM LIUIUHIPOM.
Omnpenenenne yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OrnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3yXa.
Omnpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. DiiekTpuYecKue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tena. J[Ba poja aneKTpuUyecKux 3apsiioB. B3anmopelicTBre 3apsKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIaMH).

Onexkrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. IlpuHnun cynepno3unuu
AIIEKTPUYECKHUX IoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKTpudeckuil 3apsia. CtpoeHue
atoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.



DJIEKTPUYECKUN TOK. YCJIOBUSA CYIIECTBOBAHUS DJIECKTPUYECKOro TOKa. McTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHuUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOr0 TOKa. 3akoH Jkoyns—JIeHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SBneHue  ayekTpomMarHuTHOM  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DIIEKTpOCTATUUECKAsE MHIYKLHUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsJI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTouHNKH TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"az0BbIi pa3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

H3mepeHne 37eKTpUUeCcKOro HanpsyKEeHUs! BOIIBTMETPOM.

Peocrar 1 mara3u conpoTHBIEHUH.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs MOJIOCOB MAarHUTa.
MopenvpoBaHrue MarHUTHBIX TTOJIEH MMOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe nojie Toka. JIEeKTPOMarHmr.

JelicTBe MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEIb OCTOSIHHOTO TOKA.

HccnenoBanue sBJI€HUS JIEKTPOMArHUTHONW WHAYKIIHH.

Onbitel @apages.

3aBUCHUMOCTH HaIpaBJICHUs! MHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomut u onvimol.

OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMHU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
CoOopka u mpoBepKa pabOThI ANEKTPUICCKOH MU MOCTOSHHOTO TOKA.



W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3MepeHne u peryampoBaHUe HANPSIKEHUS.

HccenenoBanue 3aBUCHUMOCTH CHIIBI TOKAa, HIYIIETO 4Ye€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.

OnBbIThL, IEMOHCTPUPYIOILIHNE 3aBUCUMOCTb JIEKTPUUECKOT0 CONPOTUBIIEHUS] IPOBOJHUKA OT €r0
JUTMHBI, TUIOLIA/IA MOIIEPEYHOr0 CEYEHUS U MaTepurara.

IIpoBepka mnpaBuia CIOXKEHHUS HANOPSDKEHUA NPU  MOCIEIOBATEIBHOM COCIUHEHUU ABYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIETIEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 JaMIIOUKY, OT HANpPsHKEHMS Ha HEl.
Onpenenenne KII/] narpesarensi.

HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUS MIOCTOSSHHBIX MArHUTOB.

N3yuenrne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB MPU UX OOBETUHEHUHU U PA3ICIICHUH.
HccnenoBanue 1eMCTBUS IEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEJNIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJECHCTBUSA KATYUIKA C TOKOM M MarHuTa
OT CWJIbI TOKA Y HAaIlPaBJICHUS TOKA B KaTYIIKE.

N3ydenue neicTBUS MATHUTHOTO TTOJISL HA TPOBOJHUK C TOKOM.

KouncTtpyupoBanue u usyueHue paboThl SIEKTPOABUTATENS.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OMBITEI IO UCCIIEIOBAHUIO SBJICHHS 3JICKTPOMArHUTHOW MHAYKIMH: WCCICAOBAaHUE M3MEHEHUU
3HAYEHUS U HAIIPABJICHHUS] MHIYKIIMOHHOTO TOKA.

9 KUIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
NpsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe BkeHne. CBoOoaHoe manenne. OnbITh
[Nanunes.

PaBHOMepHOE nBMXeHHE MO OKpykHOcTH. [lepuon u yacrora obpamieHus. JIuneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHimn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
IIOKOS1, APYTUE BUbI TPECHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJIeHUS.
[emwxenne mmaHer Bokpyr ComHna. IlepBas kocMmuueckas ckopocTb. HeBecomocTs
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHON TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec tena. M3ameHenne umnyibca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.



Mexanuveckass paboTa U MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu u pabothl. [loTeHUManbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTeil U TPAaeKTOPUN ABMXKEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

H3mepeHune cKopocTy U YCKOPEHHS MPSMOJIIMHEHHOTO JIBUKEHUSI.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumronenne ABM>KEeHUS Tesa 10 OKPY>KHOCTH.

Habmoienue MexaHU4YecKux SIBICHHUH, MPOUCXOAAIUX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIILHO KaOHHETa (PU3HKH.

3aBUCUMOCTh YCKOPEHHMS T€JIa OT MaccChl TeJla U IeHCTBYIOIIEH Ha HETO CHUJIBI.

Habumronenne paBeHcTBa CUIl IPU B3aUMOJIEHCTBUU TEJL.

H3meHeHue Beca Tea Npu yCKOPEHHOM JIBUKCHUU.

[lepenaya uMItysbca mpyu B3aUMOJICHCTBUU Tell.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEIL.

CoxpaHeHue UMITyJIbca [IPU HEYIPYIOM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MPH a0COMOTHO YIIPYTOM B3aUMOCHCTBHH.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHne MEXaHU4ECKOW YHEPTUU NPHU IBUKEHUU TeJIa 107 IeHCTBUEM NPY>KUHBI.

Jlabopamopuwie pabomul u onvimot.

KoHcTpynpoBanue Tpakta [uisl pa3roHa M JajJbHEUIEro paBHOMEPHOTO JIBUKEHUS IIapUKa WIN
TEJEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUsI OpycKa MM JIBUYKEHUS IIapuKa M0 HAaKJIOHHOMN
IJIOCKOCTH.

Omnpenenenne yCKOpeHus Tella IPU PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHU NPU PAaBHOYCKOPEHHOM JBMXKEHHM 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBM)KEHUHM 0€3 HayaJbHONW CKOPOCTH MYyTH
OTHOCSTCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOINE IIPOMEKYTKHA BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JIaBJICHHUSI.
Onpenenenne ko3P uimeHTa TPEHUS CKOIbKCHHUS.

Omnpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JBM)KEHUHU Tejla 10 TOPU3OHTAIBHOMN
MOBEPXHOCTH.

Omnpenenenne paboThl CUIIBI YIPYTOCTU IPU NOABbEME I'py3a C UCIOJIB30BAHUEM HETOBUKHOIO
U TIOABMKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMIi: MepHoJ, 4acToTa,
aMIuTyna. Marematuueckuii W NpPYKUHHBIM MasTHUKH. lIpeBpaiienue »sHeprud npu
K0JIe0aTEeIbHOM JIBHKECHUH.



3aryxatomue konebanus. BoiHyXkneHHbIC KoneOanus. Pesonanc. MexaHn4yeckue BOJIHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHble U nonepeyHble BOJIHBL. J[JIHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHHs. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIE, CEICMUYECKUE BOJIHBI.
3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmronenue xone0aHuil Te Mo IeWCTBUEM CHITBI TSDKECTH M CUITBI YTIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
Habmroienue BeIHYX/IEHHBIX KOJeOaHUIl 1 pe30HaHca.
PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).
HaoGnronenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHHKA.
OrnpezesieHre 4acTOThl U IEPHOJIa KOJICOaHU Py KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeprUoIa KOJIeOaHUi TIOIBEIIICHHOTO K HUTH IPy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHu NPy KHHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCHMOCTH MEepPHOJIa KoJieOaHH rpy3a, OABEIICHHOTO K HUTH, OT MacChl rpys3a.
OnbITEl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH TEpHUOJa KOJeOaHWM MPYKMHHOTO MasiTHUKA OT
MacChI Tpy3a U KECTKOCTH PYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaeHHUS.
Pasnen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE TI0Jie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosH. [lIkasa s5eKTpoMarHuTHEIX BOJH. Vcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomsl u onvimot.
N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TeneoHa.
Pa3nen 11. CBeToBble siBJIEHUS.
JlyueBas monens cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacmpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [loiHOe BHYTpeHHEE OTpa)KeHUE CBETA.
Hcnonp30BaHKe MOTHOTO BHYTPEHHETO OTPAKCHHS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xox nyueit B nuH3e. OmnrTuueckas cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.
Paznoxenue 6emnoro cera B criekTp. OnbiThl HetoToHa. ClioskeHHE CIIEKTPATHHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomyuenune n300pakeHmit B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajiax.
[Ipenomnenue caera.
Onrtuyeckuii CBETOBO/I.
Xox tydeit B coOuparomiei JrmH3e.



XoJ ay4deil B pacCenBalOIICH JIMH3E.
[Tony4yenue n300paxeHUi C MOMOIIBIO JIMH3.
[Tpuniun neictBus doroamnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.
Pasnosxenue 6enoro ceera B CHEKTP.
[Tony4yenue 6e10ro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopusie pabomsl u onvinol.
HccnenoBanrie 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyya OT yrJja MaJeHusl.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa IIPEIOMIIEHUSI CBETOBOIO Jy4ya OT YIVIa NAJEHMsI Ha TpPaHuULe
«BO3YX—CTEKJIIO».
[TomyueHue n300paKeHHI ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOIIEH INH3HI.
OnbITHI MO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
OnbITH IO BOCTIPHUSTHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC (PHITBTPHI.

Pa3nen 12. KBanToBhble iBJIeHUS.

Omnbitel Pesepdopaa u mnanerapuas mojens aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamuoaktuBHOCTh. Anbda-, O6eta- W ramma-uzinydeHus. CTpO€HHE aTOMHOIO Sapa.
Hyxnonnas mopnens atomHoro sjapa. W3oromsl. PanuoaktuBHble mpeBpamieHus. I[lepuon
noJTypacrnaja aTOMHBIX siJiep.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX szaep. CBs3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuku
sHeprun CosHIa U 3BE3N.

SAnepnas sHepreruka. JleficTBUs paAlOaKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4EeHHUS U TOTJIOMICHHUS.
CrnexTpbl pa3IMYHbIX I'a30B.
CrnexTp Bogopo/a.
Habmonenue tpekoB B kamepe BusbcoHa.
Pabora cuéTunka HOHU3UPYIOIINX U3TyUYEHUI.
Perucrpanus usinydeHust NpUpOAHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopuwie pabomsl u onvimot.
Habmtoienue CromHbIX ¥ IMHEHYaThIX CHIEKTPOB U3JTy4EHHUS.
HccnenoBaHue TpEeKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IIAKOLINIT MOLYIb.

[ToBTOpHUTENBEHO--0000IIAIONINIT  MOAYJb MpeAHAa3HAuYeH JJig CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUHU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00y4arOUIMXCsl, BHIOPABIINX STOT YUEOHBINH MpeaMET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecneuuBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpMUpYEeTCs eCTeCTBEHHOHAy4Has
IPaMOTHOCTb: OCBOECHHME HAyUYHBIX METOJIOB HCCIICOBAHMS SIBICHUH MPUPOABI U TEXHUKH,



OBJIaJICHUE YMEHUSIMU OOBSICHATh (U3NYECKUE SBJICHUS, IMPUMEHSSI IOJTy4YeHHbIE 3HaHUS,
pemarh 3aJa4u, B TOM YUCJIE KAUECTBEHHbBIEC U SKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBHO AEATEIPHOCTHBIA XapaKTep NAHHOTO pa3jiesia pealin3yeTcs 3a CYET TOro,
4yTO 00y4aroNIMecs BHIMOIHIIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:
Ha OCHOBE IMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SABIICHUS
B OKpPY’Karoler MPUPOAE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAyYHBIC METOJBI MCCIEAOBAHUS (U3NYCCKUX SBICHHMA, B TOM YHCIE JIs
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHBIE OCHOBBI HambOOJIee Ba)XHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HalpUMEpP, MPAKTUYECKOTO HCIIOIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKHM Ha YpPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHWs HaIlpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3YJIbTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:
1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
— TIpOsIBJICHHE WHTEpeca K HCTOPHUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (u3mueckoi
HAYKW;
— [IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX--(DU3UKOB;
2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U ITUYCCKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM MTPUMEHEHUEM JTOCTHKCHHUN (DU3HKWY;
— OCO3HAHME BAYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIHOCTH YUEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:
— BOCIIPHUATHE 3CTETHYECKHX KAdecTB (pU3MUECKoW HayKu: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:
— OCO3HaHHME NEHHOCTH (U3NYECKOH HAyKHM KaK MOIIHOTO HMHCTPYMEHTA IO3HAHHS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, MHTEPECa K UCCIIEeI0BATENbCKON e TeIbHOCTH;
5) popmupoBaHus KyJIbTYPbI 310POBbSl H IMOLMOHAIBHOI0 0J1Iar0NOyYHsI:
— OCO3HaHHUE LIEHHOCTHU Oe30macHoro o0pa3a >KU3HHM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BaXHOCTH TPaBHJ OE30MMAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOTax, C INEKTPUUYECKUM U
TEIIOBBIM 00OPYTIOBAaHUEM B JIOMAIITHUAX YCIIOBHUSX;
— chOpMHUPOBAHHOCTh HaBBIKA pedIeKCUM, TIPU3HAHUE CBOETO IMpaBa Ha OMMUOKY M TaKOTO K€
mpaBa y APyroro 4eioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— aKTHBHOE y4YacTHE B PEIICHWW IMPAKTHUYECKUX 3ahad (B paMKax ceMbH, 00pa30BaTebHOU
OpraHHu3aIiy, Topo/ia, Kpasi) TEXHOJIOTMYECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM 4ucCle U GU3NUECKUX 3HAHH;
— WHTEpPEC K MPaKTUICCKOMY H3yUeHUIO TPO(ecCuit, CBSI3aHHBIX C PH3UKOIA;
7) IKOJIOrM4eCcKOr0 BOCIIMTAHMS:
— OpHEHTalusT Ha TpUMEHEeHHWEe (U3MUECKUX 3HAaHUU Mg pelieHus 3agad B 0o0JacTu
OKPYXKaroIIel CpeJibl, TUIAHUPOBAHUS ITOCTYIKOB W OIEHKH WX BO3MOXHBIX TOCJICICTBHU IS
OKPYXAaIOIIEi Cpebl;
— OCO3HaHHE TII00ATBFHOTO XapaKTepa dKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHUs;
8) aganTanuu K M3MEHSIIIIUMCS YCJIOBUSIM CONMAIbHOI U PUPOIHOI cpeabl:
— MOTPeOHOCTh BO B3aWMOJICHCTBUHU TIPH BBITIOJHCHUH HCCIICIOBAHUN M MPOCKTOB (PH3UUECKOM
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSAM JIPYTHX;
— MOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUIECKYIO JIEeATEIbHOCTH;
— MOTPeOHOCTh B JOPMUPOBAHUN HOBBIX 3HAHHM, B TOM YHCIIe (OPMYJIUPOBATH HJICH, IOHATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBJICHHUSIX;
— 0CcOo3HaHME AC(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (U3UKY;



— IUITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

— CTpEeMJICHHE aHAJM3UPOBATH U BBIBIATH B3aMMOCBSI3U HPUPOBI, OOIIECTBa U HKOHOMHKH, B
TOM YMCJI€ C UCIIOJIb30BaHUEM (DPU3HUYECKUX 3HAHMIA;

— OLEHKa CBOMX JCHCTBUM C Y4YETOM BIMSHUSA HA OKPYKAIOIIYI0 Cpeay, BO3MOXHBIX
171002 TbHBIX TIOCIIECTBHHA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynprare ocBoeHHs mporpaMMmbl 1Mo ()M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydatonierocs OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEpCaJbHble YyueOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
yHUBEpCcajbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbBIE YHUBEPCAJIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCcTBUA

ba3zoBble Jloru4eckue AeiicTBusA:
BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUN);
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsi 0000LIeHUus u
CpPaBHEHUS;
BBISBJISAITh 3aKOHOMEPHOCTH U IPOTHUBOPEUUs B paccMaTpuBaeMbIX (akTaX, MAHHBIX U
HaOJI0ACHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBJICHUSIM;
BBISIBJISITH IPUYMHHO--CJIEJICTBEHHBIE CBSI3U IIPU U3YUYEHUHM (PU3NYECKUX SBJIECHUI U MPOLIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHNUEM JIEIYKTUBHBIX U UHYKTUBHBIX YMO3aKIIOUEHHH, BbIABUTATh
TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJTMUMH;
CaMOCTOSITENIbHO BBIOMpATh CIoco0 penieHus y4yeOHOW ¢u3nyeckoil 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIEHUS, BHIOOp HauOosiee MOIXOMISIIEr0o ¢ YYETOM CaMOCTOSITENIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble Hccien0BaTeIbCKUE NeHCTBHA:
MCII0JIb30BaTh BOMPOCHI KaK HCCIIEN0BATENbCKUI HHCTPYMEHT IIO3HAHMS,
IPOBOAMTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIA (U3NUYECKUI
HKCIIEPUMEHT, HEOOBILIOE UCCIIeI0OBaHIE (PU3NYECKOTO SIBIICHUS;
OLICHMBaThb HA TMPUMEHHMOCTh M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYyYEHHYI0O B XOJe
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (QOpMyJIUpOBaTh O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUs, OIBITA, UCCIIEJOBAHMS,
IPOTHO3UPOBATh BO3MOXHOE JalibHeilliee pa3BuUTHE (U3NYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:
MPUMEHSTh Pa3jMyYHble METO/Ibl, HHCTPYMEHTHI U 3aIllpOoChl NPHU MOUCKE U 0TOOpe MHPOpMAIIUN
WIN JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOH pu3nueckoii 3aauu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3IUYHBIX BUIOB U
dbop™M mpecTaBIeHNUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYI0 (QopMy TmpeiacTaBieHuss HHPopmanmuu U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
X KOMOWHAIUSMU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:



B XxoAe¢ OOCyXaeHHs y4eOHOro maTepualia, pe3yabTaTOB JabOpaTOPHBIX pabOT W TMPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHne 3aaui U MoiepKaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

COIIOCTaBJISITh CBOM CYXJICHHUS C CYXJCHUSMH JPYyTUX YYaCTHUKOB JUAJIOTa, OOHapyKHBATh
pas3Inyme U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJNIMYHO TPEACTaBIATh PE3yJIbTaThbl BBIIOJHEHHOTO (H3UYECKOT0 OmNbITa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAHJHOH W HWHIUBUAYyALHOW pabOThl TpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATD IeTH COBMECTHON NeATeNbHOCTH, OPraHNU30BBIBATh JCHCTBUS MO €€ JOCTHKEHUIO:
pacrpeneniaT poiid, OO0CYXJaTh IMPOLECChl M PE3yJIbTaThl COBMECTHOW pabOThI, 0000IIATH
MHEHHS HECKOJIbKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3yJIbTaTa IO CBOEMY HalpaBJICHUIO
¥ KOOPJIUHHUPYS CBOU ACUCTBUS C APYTUMH YWICHAMH KOMAH/IbI;

OLICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMMI NPOMYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(OpPMYJIHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranu3amnus:
BBISBIIATH MPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyalUsiX, TPeOYIOUIMX M pEeLIeHus
(bu3nyeCKuX 3HAHMI;
OpPUEHTUPOBATHCSA B PA3NMYHBIX IMOAXO0JAX NPHUHATHUS pELICHUH (MHIWBHUIYalbHOE, MPUHSATHE
peleHus B IpyIIe, IPUHATHE peIlleHUH rpynmnoil);
CaMOCTOSITENIFHO COCTaBIIATh AITOPUTM pelIeHHs (PU3MUECKON 3a/1aui WM MJIaHa UCCIIE0BaHUS
C Yy4éTOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEIICHMI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIN HHTEICKT:
JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluM U IpeJyiaraTh MiaH €€ U3MEHEHMUS,
OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEAOCTHKEHUS) pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY;
BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
HCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIbCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAyYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU penieHnH (GU3HYECKUX 3a/1ad UM B YTBEPXKJIECHUSAX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPABO IPYIroOro.

IMPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOydenns B 7 KJjacce IpeAMETHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMHUYECKHE SBJICHUS, HAOTIOJECHUE, JKCIIEPHUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBMXEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAEKTOpUs, pPaBHOJACIHCTByIOImas cuia, jaedopmarus
(ympyrasi, miacTuyeckas), HeBeCOMOCTb, COOOIAOIIUECS COCY/IbI;

pasnuyath sBieHus (aud¢ys3us, TEmIoBOe JABWKEHHE 4YacTHIl BEUIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, MHEPLMs, B3aUMOJECHCTBUE TEJl, paBHOBECUE TBEPIBIX
TeJ C 3aKperUIEHHON OChIO BpallleHHUs, Mepeaaya JaBieHUs] TBEPIBIMU TelaMU, )KUJIKOCTIMU U
razamu, arMocdepHoe JaBiIeHHE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
ONMCAHUIO HUX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYECHHBIX (PU3MUECKUX SBJICHHUA B OKPY’KAIOUIEeM MHpE, B TOM
yrcne (pu3uveckue SBJICHHS B MPUPOE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B
JKUBOM M HEXHUBOW MpHUpPOJE, ACUCTBUE CHIIBI TPEHUS B NPUPOJE M TEXHUKE, BIHSIHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, phIYard B TEJ€ YEIOBEKa, MpU
9TOM MEPEeBOJUTh MPAKTHUECKYIO0 3a/ady B Y4eOHYIO, BBIICNATH CYyIIECTBEHHBIE CBONCTBA
(mpu3HakK) GU3NIECKUX SBICHUM;

ONKCBHIBATh WM3Y4YCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Yys (U3NIECKUe
BEJIMYMHBI (Macca, 00bEM, IIOTHOCTh BELIECTBA, BPEMs, MyTh, CKOPOCTb, CPENHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJia TSDKECTH, BEC Teja, Cujla TPEHUs, JaBlieHue (TBEPAOro Tena, KHUAKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHU4eckas paboTa, MOIIHOCTb, IJI€UO CHIJIbI, MOMEHT CHJIBI,
KOO QHIIMEHT TONIE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTCHIMAJbHAs SHEPTHs),
P OINMCAHWW TIPABWJIBHO TPAaKTOBaTh (DM3WYECKUHA CMBICI HCIIOJIB3YEMBIX BEJIWYHH, HX
0003HaYeHHs] U €IUHUIBI (PU3UMUECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIONINE JTAHHYIO
bu3NYECKYI0 BEJIMYMHY C APYTUMHU BETUYMHAMU, CTPOUTH TpadUKH M3yUYEeHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKHUE SBICHUS M IPOLIECCHl, HCIOJB3Yys IpaBHIa
CJIO’KEHUS CHJI (BAOJb OJHOM NpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumerna, IpaBUiIo
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKOi
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa U 3alHUCBIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKUE SIBICHUS, NMPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIIBIATh HPUUYUHHO--CIIEICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA
(bU3UYeCKUX SIBJICHUH, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pewmiath pacu€THbIe 3a7aud B 1—2 HEHCTBHS, UCHOJB3Ys 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalW3a yCJIOBMS 33/1a4M 3alHCHIBaTh KPAaTKOE YCJIOBUE,
MOJICTaBIATh (PM3UYECKHE BEIUUMHBI B (GOPMYJIbl U IPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JaHHble, HEOOXOIMMBbIE MJIi pEeUIeHHs] 3aJay, OLIEHHWBATh PEATMCTUYHOCTh IOJTYYEHHON
(bu3nUecKoil BETUUNHBL;

pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXHO DPEHIMTh MpPH MOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHUN UCCIIEJIOBAHMS BBIACIATH IPOBEPSEMOE MPEAINoIoKeHrne (TUIOoTe3y), pa3iudyarbh U
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT, HAXOJAUTh OIMOKU B XOJE OMNbITA, JI€1aTh BBHIBOJIbI
II0 €ro pe3yJibTaTam;



IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOICTB Tem:
(dbopMyIHpOBaTh MpOBEPSiEMbIE MPEANOI0KEHUsS, COOMpAaTh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH XO/1 OMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBbIE M3MEPEHMsI PACCTOSHHUSA, BpPEMEHM, MacChl Tesla, 00béMa, CWIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX NPUOOPOB, 3aUCHIBATH OKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

IOPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BEIMYUHBI OT JAPYrod ¢
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHXKYILErOCs Tejla OT
BPEMEHHU [IBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Tejla, KadecTBa 0OpaboOTKU
MIOBEPXHOCTEN TE€J1 U HE3aBHUCUMOCTH CUJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YOPYTrOCTH OT YAJMHEHUS MPYKXHUHBI, BBHITAJIKUBAIOMIEH CHUJIBI OT 00bEMa MOrpyXEHHOW YacTH
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT INyOuHBI, Ha
KOTOPYIO IOTPYXKEHO TENO, YCJIOBMH IUIABaHMs TeJl, YCIOBUM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOI'O HCCIIEOBAHMSI, COOMpAaTh YCTAHOBKY M BBIIOJIHATH
U3MEpeHus, CcJenys MpeUIOKEeHHOMY IUIaHy, (UKCHpPOBAaTh pPE3yNbTaThl  IOJTYYEHHOU
3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BHUJAE NPEAJIOKEHHbIX TaOmuL U rpaduKoB, JesaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOrO TeENa, CUIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JefcTBYOIAs Ha TIOTPYKEHHOE B XKUJIKOCTb TeJO0, KO3 (UIUEHT MOJIE3HOr0 JEHCTBUS MTPOCTHIX
MEXaHU3MOB), CJeaysl NMPEeIIONKEHHOM WHCTPYKIMU: IPU BBIIOJHEHUHM H3MEpEeHHHl coOuparh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

coOII0IaTh MpaBHiIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
yKa3blBaTh NPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pblyar, MOJABMKHBIA U HETOABUKHBIN OJIOK,
HaKJIOHHAs MJI0CKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpol Ha HMX OnucaHus (B TOM 4HCIE: TOJIIMIIHWKY, YCTPOMCTBO BOJOIPOBOAA,
THJIPaBIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMeTp), HCHOIb3Ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOoAMMblE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOANUTH MpPUMEpPHI (HaXOAUTh MH(OpMAIUIO O MpUMepax) MPAKTUYECKOTO MCIOJIb30BaHMS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 0OpallieHUH ¢
npubopaMyd M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKpYKaloIlIel cpele;

OCYILECTBIISATh OTOOp MCTOYHUKOB MH(popMainuu B MHTepHETE B COOTBETCTBUH C 3a/JaHHBIM
MIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IMyTEM CPAaBHEHMS DPA3IMUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCSd MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPHU BHIIOJHEHUH YUYEOHBIX 3aJaHUM HAay4YHO--TIONYJSIPHYIO JIMTEpATypy
(U3MUecKoro coJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAlUKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKWE IHChbMEHHbIE W YCTHBIE COOOLIEHHS Ha OCHOBe 2-3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOTO COAEpKaHMs, B TOM YHCJE IMyOJHMYHO JeNaTh KpaTKue
cooOlIeHNUs O pe3yibTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAaHHUM, MPH 3TOM TI'PaMOTHO



UCIMOJIb30BaTh W3YYEHHBIH MOHATUHHBIN anmapaTr Kypca (PU3HMKH, CONPOBOXKJATh BBICTYIUICHUE
MPE3EHTALUEM;
IPY BBIMTOJHEHUH YYEOHBIX MPOEKTOB U MCCIECIOBAHUN paclpenessaTh 00S3aHHOCTH B IPyMIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 33JadyaMM, CJIEIUTh 3a BBIIOJHEHMEM IIJJaHA JEHCTBHH,
a/IeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JESTEIbHOCTb TIPYMIbI, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aMMOJEMCTBHE, yUUThIBasi MHEHUE OKPYKAIOIIHX.

K xoniy oOyuenust B 8 kJjacce mpeiMeTHbIE pe3ybTaThl HAa 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHU:
UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEMJIOBOE JABUKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMOp(QHbIE Tena, HACHILEHHBIH U
HEHACBILIECHHBIN Iap, BIAKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM
JIBUTATellb, 3JEMEHTApHBIA DSJICKTPUYECKUHA 3apsfl, IJIEKTPUUECKOE II0J€, IPOBOJHUKU U
JUBJIEKTPUKHU, IIOCTOSHHBIHN 3J1€KTPUYECKUN TOK, MArHUTHOE I10JIE;
pasnuyath SBJICHUS (TEIUIOBOE pacIIMpPEHHE U C)KaTue, TeIlonepeaaya, TEMIOBOE paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, WCIIApEHUE, KOHACHCALMA, IJIaBJICHUE, KPUCTAILIM3ALUL
(oTBepAeBaHUE), KHUIIEHUE, TeIionepeaadya (TEIIONPOBOAHOCTb, KOHBEKIUS, H3JIy4YEHHE),
JIEKTpU3aAlMs TeJl, B3aUMOACHUCTBUE 3apsijioB, JCHCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO TOJS HA NMPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHasi MHIYKIMS) 1O OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh IpPOSBICHUE HM3YUYEHHBIX (U3MUECKUX SIBJICHUH B OKpY’KalOIleM MHpE, B TOM
ymcliie PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KallUJUIAPHBIC SIBICHUS B
pUpoJie, KPUCTAILIBI B IIpUpoe, uznyyenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHUE pOChl, TyMaHa, UHEsl, CHETa, AJIEKTpUUYECKHe SIBJIEHHs B aTMoc(depe, 2IeKTpHUIECTBO
KHUBBIX OpPraHU3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOIHCOB, POIb MArHUTHOTO TOJIS JUIS
JKU3HU Ha 3emuie, MOJSIpPHOE CHUSIHME, IPU ATOM NEPEBOAMTH MPAKTUUYECKYIO 33/lauy B YUEOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIpHU3HAKHN) (PU3NUECKUX SBICHUM;
ONHUCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (PU3UYECKUE SBICHHS, HUCIONb3Yys (HU3NUECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO TEIJIOTHI, YAeIbHAas TeII0EMKOCTh
BElIECTBa, YyJeNbHAas TEIUIOTa IUIABJICHUS, yJAelbHas TEIUIoTa MapooOpa30BaHUs, YyAeIbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOI0 JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIIQXXHOCTh BO3JyXa, DJJEKTPUYECKUH 3apsAl, CHJIa TOKa, JIIEKTPUYECKOE
HalnpsDKEHUE, COMPOTHBIIEHUE NPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UYECKHUI CMBICI
UCIIOJIb3YEMBIX BEJTMYMH, 0003HAUYECHUS U €UHUIIbBI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO BEJIWYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBJIEHUS U TPOLECCHI, HCIOIb3Yys OCHOBHbBIE
MOJIO)KEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOW  TEOpUM  CTPOEHHS  BEIIeCTBA,  MPUHLHUII
CYIEpIIO3UIMK ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsjaa, 3akoH Oma ams
ydacTka Lenu, 3akoH Jxoyns—JIenna, 3akoH coxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMChIBAaTh €T0 MaTEMaTHUECKOE BhIPAXKEHHUE;
OOBACHATh (PU3MYECKUE IPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEepa: BBIABIATh NPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
0o0BsicHeHHE M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pewmath pacué€THbIC 3a7aud B 2—3 NEHCTBHSI, UCHOJb3Ysl 3aKOHbI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a yCIOBHS 33/1a4M 3aIlHCHIBAaTh KPAaTKOE YCJIOBUE,
BBIABIISITh HEJOCTATOK JAHHBIX JUI PEHICHUS 3a/Ja4yd, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
HeoOXonuMble i €€ pelleHUs,, NMPOBOAUTh PAacu€Thl U CPaBHUBATh IOJy4YEHHOE 3HAa4YeHUE
(Gu31M4ecKOoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh IMPH TOMOIIM (U3UYECKHX METOJOB,
UCIIOJIb3YSl ONMCAHHWE HCCIEAOBAHUS, BBIACNATH IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUS, A€IaTh BEIBObI;

IPOBOJUTH OMBITH [0 HAOIIOAECHUIO (U3UYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHHUS BO3JIyXa OT e€ro o0béMa, TeMmepaTypsbl,
CKOPOCTH IIpolLlecCa OCTBIBAaHUSI M HarpeBaHUs IIPU HM3JIYyYEHUU OT ILBETa H3IIydarolei
(morsjomarouei) NOBEepXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATYphbl XKHUIKOCTH M
wIomaau €€ IMOBEpXHOCTH, IEKTPU3aLUs TeJl U B3aHMMOJAEHUCTBHE 3JIEKTPUYECKUX 3aps/IOB,
B3alMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlIW3alllsl MAarHUTHBIX II0JIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  3JIEKTPOJBUIATENl  IOCTOSHHONO  ToOKa):  (OpPMYJIMpOBaTh  IpOBEpsieMble
HPEINON0XKeHUs,, cOOUpaTh YCTAaHOBKY M3 MPEII0KEHHOro 0O0OpYIOBaHMS, ONMCHIBATH XOJ
OTIBITa U (JOPMYJIUPOBATH BHIBOJIBI,

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIBLHON BJIAXKHOCTU BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHWEM AaHAJIOrOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 33aJaHHOH a0COIIOTHOM MOTrPEeLIHOCTH;

NPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOW BEIMYMHBI OT JAPYrod ¢
HCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHM (3aBUCHMOCTb CONPOTHBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAAU IOTIEPEUYHOr0 CEUYEHUs U YACIBbHOIO CONPOTUBIIEHUS BELIECTBA IPOBOJIHHUKA,
CWJIBI TOKa, HMAYIIET0 Yepe3 IPOBOAHHMK, OT HANpPSDKEHHMs Ha IPOBOJHUKE, HCCIEIOBAaHUE
[OCJIE0BATEIBHOTO W MApajuIeIbBHOTO  COEAMHEHUH  IPOBOJHHUKOB):  IJIAHUPOBATh
UCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CleAys MPEUI0KEHHOMY IUIaHy,
(buKCUpoBaTh pPe3yNbTaThl MOJYYEHHON 3aBHCHUMOCTH B BUAE TaONUIl U TpaduKOB, JeNaTh
BBIBOJIBI 110 pP€3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeIbHas TEIJIOEMKOCTh BEIECTBa,
CONpPOTUBIIEHUE MPOBOJHHMKA, paboTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA): IJIAHUPOBATH
U3MEpeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJelys MPeUI0KEHHOW MHCTPYKLUH, U
BBIUNCIIATh 3HAUEHNE BEIIMUNHBL,

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH pU padoTe ¢ 1a0opaTOPHBIM 000PYI0BaHHEM;
XapaKTepU30BaTh MPHUHIMIIBI JEHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpol Ha MX ONMCAHMA (B TOM YHUCIIE: CHCTEMa OTOIIEHUS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUYECKON SHEPIHH, SJIEKTPOOCBETUTEIIbHBIE
npuOOpbI, HarpeBaTeJIbHbIE AJIEKTPONPUOOPHl (MIPUMEPHI), DIEKTPUUYECKHE TNPEeAOXpaHUTEH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), MCIIONb3Yys 3HAHUS O CBOMCTBAx
¢u3nUecKux ABICHUNH U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM pHUCYHKaM (KUJIKOCTHBIM TEPMOMETp, TEPMOC, TIICUXPOMETP, TUTPOMETP,
JBUTATENb BHYTPEHHEIO CrOpaHMsl, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI SJIEKTPHUUYECKUX
Leneil ¢ MOoCIeN0BaTEIbHBIM U NapaJuIeIbHbIM COEUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE
0003HaUCHHSI FTIEMEHTOB JIEKTPUYECKHX IICTICH;



IPUBOAUTE MpPUMEpPHI (HAXOOUTh MH(OPMAIMIO O MpUMeEpax) MPAaKTUYECKOI'O HCIOIb30BAHUSA
(¢u3nUecKrux 3HaAHUH B MIOBCEIHEBHOW KHU3HM I 0OeCTIedeHUsl Oe301IaCHOCTH P 0OpaIeHUH C
npubopaMu ¥ TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbSI U COONIOJICHHS HOPM
9KOJIOTMYECKOI0 IIOBEICHUS B OKPYXKAIOLIEH cpene;
OCYILECTBIIATh MOUCK HH(opManuu Qusnyeckoro cojepxkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBLIEIATH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOMN MM MOXKET OBITh HEJOCTOBEPHOM;
UCMOJIb30BaTh IIPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHMH HAy4yHO--IIONMYJSIPHYIO JIUTEPaTypy
(GU3M4ecKoro coJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA U3 OJHOW 3HAKOBOMH
CUCTEMBI B JIPYTYIO;
CO3/1aBaThb COOCTBEHHBIE IMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLIeHMs, 00001as nHdopMauo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOrO COJIEpKaHMs, B TOM YHCIE IMyOJUYHO MPEICTaBIIATh
pe3ynbTaTthl IMPOEKTHOM WM HCCIENOBATENbCKON JEATEJbHOCTH, IpPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh U3yUYEHHBIH MOHATUNHBINA amnmapaT Kypca (PU3HMKH, CONPOBOXKAATh BHICTYIUICHHUE
Mpe3CHTAlNEN;
IPY BBIIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3MUYECKHX MPOLECCOB PACIPEEIIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTABJIEHHBIMHU 33/1a4aMH, CJICUTh 32 BBIIIOJIHEHUEM
IUIaHa JIEWCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B
JEATEIIBHOCTh ~ I'PYNIBl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJECHCTBHE, IPOSBIAA
TOTOBHOCTb pa3peliatbh KOH(PIUKTHI.

K konny oOyueHus B 9 kiiacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHIA:
MCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETA, MaTEpUaIbHasl TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBUKCHMSI, negopmanus (ympyras, IUTaCTHYECKas ), TpPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPEerpy3Ku, LIEHTP TSKECTH, aOCOIIOTHO
TBEP/OE TENO, UEHTP TSXKECTH TBEPAOTO TEla, pABHOBECUE, MEXaHWYECKUE KOIeOaHUsI U BOJIHBI,
3BYK, MH(pa3BYK U YJIbTPa3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTAJIbHO30PKOCTh, CIIEKTPBl UCITyCKaHHUs U MOIJIONIEHHs, anbda-, 6era- u
ramma-u3JIy4eHus, U30TOIbl, epHas YHEPTeTHKA;
paznuyath  sBIEHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSMOJIMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE TMpPsMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE JIBHXKEHME, KoyiebaTelbHOe
JIBUKEHHE (3aTyXalolle U BbIHYKJICHHbIE KoJieOaHMsI), pE30HAHC, BOJIHOBOE JIBH)KEHUE,
OTpa)keHHE 3BYKa, MPSMOJMHEHHOE pacHpoCTpaHEHUE, OTpPaKeHHEe M MpeOMJIEHHUE CBETa,
[IOJTHOE BHYTPEHHEE OTpaK€HHE CBETa, pa3JjioKeHHe OeJoro cBera B CIEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPaJNOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKkTpa H3JIy4YeHHs]) MO ONMCAHMIO HMX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PUZNYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUYECKUX SBJICHUH B OKpYyXKaloleM Mupe (B TOM
yucie (usnueckue sBICHHUS B MPHUPOJE: MPUWIMBBI U OTIUBHI, JABWXKEeHHE TutaHeT CoJHEYHOH
CUCTEMBI, PEAKTHBHOE JIB)KEHHE JKHUBBIX OPraHM3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPSACEHNE, CEHCMHYECKHE BOJHBI, IIyHAMH, 3XO0, I[Be€Ta Tell, ONTHYECKHE SIBJICHUS B
npupojie, Ouoioruyeckoe JeWCTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO U PEHTTEHOBCKOTO
U3IY4YCHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JY4H, pPagHOaKTHBHOE
U3IIy4E€HUE MPUPOJHBIX MHHEPAJIOB, ICHCTBHE PAaJUOAKTHBHBIX HW3IyYEHUH HaA OpPraHU3M



YeJI0BEKa), IPU 3TOM NEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYI0, BBIICIAThH CYIIECTBEHHBIE
cBO¥CTBA (MIPU3HAKK) GU3UUECKUX SIBICHUN;

ONHKCBHIBATh M3YYCHHbIE CBOWCTBA TeN W (PHU3UYECKUE SBICHHS, HCIONb3Yys (U3UUIECKUe
BEJIMYMHBI (CPEeIHAsA U MIHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIA TPEHMs, CHJa YIPYTroCTH, CWJIA TSDKECTH,
YCKOpEHHE CBOOOJHOrO MaJ€HUs, BEC Tela, UMIIYJIbC TEJd, UMIYJIbC CHIIbI, MEXaHHWYECKas
paboTa MU MOIIHOCTb, MOTEHLIMAJIbHAS SHEPrus TeJja, MOJHATOrO HaJ IOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsL SHEPrHsl CXKATOM NpYKUHBI, KMHETHYECKas HEPrusi, MOJIHAs MeXaHUYecKas
SHEprus, Mepuo] M 4YacTroTa KosieOaHWM, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTeb IPEIOMIIEHHUS CpEelbl), NP ONMCAHWU IPABUIBHO TPAKTOBATh
($u3nUeCKUil CMBICIT UCTIOIB3YEMBIX BEJIIMYMH, 0003HAYCHUS U €AMHUIBI (U3NUECKUX BEITUYMH,
HaXoAuTh (OPMYJIbl, CBS3bIBAIOIIUE JAAHHYIO (U3MUECKYIO BEJIMYMHY C JAPYTMMHU BEIHMUYMHAMH,
CTPOUTH I'paMKH U3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U MPOLECCHI, HCIOIb3ys 3aKOH
COXPAHEHHUs SHEPruu, 3aKOH BCEMHPHOT'O TATOTEHMSI, MPUHLMII CYNEPIO3ULUU CHJI, IPUHIUI
oTHOocuTenbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HMIYJIbCA, 3aKOHBI
OTpa)KE€HHsI U IPEIOMIIEHUS] CBETA, 3aKOHBI COXPaHEHMs 3apsAA0BOTO U MAaCCOBOIO YMCEN IPH
SEPHBIX pEaKIusaX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alHCHIBATh €r0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MUECKUE MPOLECChl U CBOICTBAa Tel, B TOM 4YMCIE M B KOHTEKCTE CHUTyalui
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH NPUUMHHO--CIIEJICTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPOi Ha 2—3 M3yUYCHHBIX CBOWCTBA (PH3UYECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THbIE 3a/1a4M (OMHMPAIOIIMECs HA CUCTEMY U3 2—3 ypaBHEHMH), UCIIONIb3Ys 3aKOHBI
U (GopMyIbl, CBsA3bIBAlOIIME (U3UYECKUE BEIUYMHBL: Ha OCHOBE aHalM3a YCIOBMS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEAOCTAIONIME WM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMYJIbI, HEOOXOJIMMBbIE [UIsl pELIeHMs, MPOBOJUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaYeHUS (PU3NYECKON BEIMUHHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPH TOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJNIb3YSl ONUCAHHE WCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENAINOJIOKEHUE, OLEHUBATh
MPAaBWIBHOCTh MOPSJIKA IPOBEACHUS MCCIEA0BaHUsA, J€JaThb BbBIBOJBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOJEHUH U OMBITOB;

IPOBOJUTH OMBITH M0 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMs SHEPTUU, 3aBHCHUMOCTh MEepHoia
Kosie0aHuM MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBl MaJIbIX KoJeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jokeHue 0er1oro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHus
npeaMeTa B COOMparoiei JInH3e, HaOII0IeHNE CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB M3JTyUCHNUs )
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pYyI0BaHMSI, ONUCHIBATH X0/
OTIBITA U €T0 PE3yIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl cpeaHee 3HaueHue
u3MepsieMoil BeNMYuHBI ((POKyCHOE paccTOssHME cOOMparollel JIMH3bI), 00OCHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

NPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIWYMH C HCIOJIb30BAaHUEM MPSIMbIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBIKEHHUU 0€3 HadaJbHON
CKOpOCTH, NepHoja KojaeOaH! MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla



OTpa)KeHMsI CBeTa OT yIja MaJeHUs M yIia NPEJIOMIIEHUS OT yrja MaJeHHus): IJIaHUPOBATh
UCCIIIOBaHHE, CAMOCTOSITEIIHHO COOMpATh YCTAaHOBKY, (DMKCUPOBATh PE3YIbTAThl MOITYYEHHOU
3aBHUCUMOCTH (PU3MYECKMX BEIMYMH B BHAE Tabiaum M rpaduKoB, JAeiaTh BBIBOJABI 110
pe3yJbTaTaM MCCIIEJOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (GPU3NUYECKUX BEJIUUYHMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tella
OpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOIHOTO MAaJCHHUs, >KECTKOCTh MPYKHUHBI,
KOO(PQHUIMEHT TPEeHHUs CKOJbXKCHHs, MEXaHW4yeckas padoTa W MOIIHOCTb, YacTOTa M MEPUOJ
KOJICOAaHUH MaTeMaTHYeCKOro M MPYXHMHHOTO MAasTHUKOB, ONTHYECKass Cujla coOuparolei
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOUPATH SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH H3MEPEHHUSI, CIECIYsI IPEI0KEHHON NHCTPYKIMH, BEIYUCISATH 3HAUCHUE
BEJIMYMHBI M aHAJIM3HPOBATH MOJYYCHHBIE Pe3yJbTaThl C YYETOM 3aJaHHOH MOTPEIIHOCTH
W3MEPEHHI;

co0uIr01aTh MpaBuiia TEXHUKH O€30MaCHOCTH IIPpU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (PU3MYECKHUX MOJeNeil: MaTepuaibHas TOYKa,
abCoIIOTHO TBEPIOE TEJIO, TOUCYHBII HCTOYHHUK CBETA, JIy4, TOHKAS JIMH3A, IUTAaHETapHas MOJEIh
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpOil Ha WX omucaHusi (B TOM YHCIE: CIUAOMETP, AATYMKH TOJOKEHHUS, PACCTOSHUS WU
YCKOpPEHHs, paKeTa, O3XOJIOT, OYKH, IEepUCKol, (oToammapar, ONTHYECKAE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHUS O CBOMCTBAaxX (DU3MUYECKHX
SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBl M CXEMaTHYHBICE PHCYHKHM M3yYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB W TEXHOJIOTMYECKHUX TIPOIECCOB TMPH PEUICHUH y4eOHO--
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIe JT1H3E;

NPUBONUTE TPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOrO HCIOJIh30BAHUS
(bu3nUecKuX 3HAHUH B TIOBCETHEBHOW KHU3HM I 00eCTIeYeHNsT O€301IaCHOCTH MTPH OOpAIeHUH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMs 3/I0pOBbSI U COONIOJIEHHS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKaIOLIEeH cpene;

OCYIIECTBIISITh MOMCK MHPOpPMAUU (HU3NIECKOTO coniepkaHus B VIHTepHETe, caMOCTOSTEIbHO
(bopMyIHpys TOMCKOBBIM 3ampoC, HAXOAWTh MYTH OIPENEICHUs] JOCTOBEPHOCTH IOIyYEeHHON
UH(OPMALIMU Ha OCHOBE UMEIOIINXCS 3HAHUHN U JONOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BHIIOJHEHUM YUYEOHBIX 3aJaHMi Hay4HO--TIONYJSPHYIO JIMTEpATypy
(GU3NIECKOTO COJNIEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DPH3MUECKOTO CONEpKaHMsI, IyOJMYHO TMPEACTABISATh pPE3YJIbTaThl
NPOCKTHON WJIM HCCIIEOBATENBCKON JIEATENIbHOCTH, TPH 3TOM TPAMOTHO HCIOJIb30BATh
U3yYEHHBII MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKd U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ yauéToM 0COOEHHOCTEH ay TMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero Oé{ TPOTLHBIC pﬁaKTquCK"e o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypeb
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPYKAKIIEr0 MUpa
bubmuoreka [JOK
- 2
11 Pusnuia - Hayka o Ipupoze 0 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
2
12 H3HHCCKHE BEMHHHbI 0 0 https://m.edsoo0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBEHHOHAYYHBIN METO/ TIO3HAHMS 2 0 1 httos://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlepBoHayaibHbIe CBeIeHHS] O CTPOEHHH BelllecTBa
bu6nmoreka [JOK
1 0 1
21 CTpoenne peiiectsa https://m.edsoo0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 0 1 bubnuoteka [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2 1 1
2.3 ArperatHble COCTOSIHUS BEILIECTBA https://m.eds00.ru/7f416194
Hroro 1o pasuaeny S
Paznen 3. /IBukeHue U B3auMo/1eiicTBHE TeJl
bu6mmorexa [IOK
3 0 1
3.1 Mexanmieckoe IBIKeHIE https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4 0 1
3.2 Muepuus, macca, n10THOCTS https://m.edso0.ru/7f416194
bu6mmoreka [JOK
14 1 2
3.3 Cua. Buaet can https://m.edso0.ru/7f416194
Hroro no pasaeny 21



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

Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEPAbLIMU 3 1 bu6mmoreka [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuaKocTu > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1
4.3 AmmocepHoe aBieHHe 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubmuorexa [JOK
3 1
>-1 Pabora n momHoCTS https://m.edso00.ru/7f416194
bu6mmorexa [IOK
5.2 Hpocreie mexanu3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4 0
53 Mexanrutieckas SHepris https://m.edsoo.ru/7f416194
Hroro no pasueny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KVIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/mm ———— Beero Kognpo.m)m,le HpﬁaKaneCKne 0Gpa3oBaATETBHbIC
padoTsl padoThI pecypesI

Pa3pen 1. TenioBbie sIBJICHUS

1.1 CTpoeHue 1 CBOICTBA BENIECTBA 7 0 0 Egg;?/ﬁee%asg)orﬁﬂ fa181ce
bubnuorexa [JOK

12 Teroneie mpoeccs! 21 . > https://m.edsg).ru/?f418lce

Hroro no pasueny 28

Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK

' HUX B3aUMO/ICIICTBUE https://m.edsoo.ru/7f4181ce
2.2 [TOCTOSIHHBI SJIEKTPUYECKHI TOK 20 1 7 ﬁﬁﬁ/ﬁiﬁﬁﬂﬁ/? fa181ce

bu6nmoreka [JOK
1 1.

23 MarmuTibie ABICHHS 0 > https://m.edsoo.ru/7f4181ce
2.4 DIIeKTpOMAarHUTHAsT MH/TYKITHsI 4 0 0 ﬁggg?lﬁeezzgorﬁﬂ fa181ce

Hroro no paszneny 37

PesepBHOoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KVIACC

KouuvecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATEIbHBIE
padoTsl padoThI pecypesI
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
20 1 3
12 BsaumoneHctsHe Ten https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
10 0 3
13 3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Hroro no pasuaeny 40
Pa3pen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexanuccine konedanus https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
8 1 3
2:2 MexaHuecKkue BONHbI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasuaeny 15
Pa3znen 3. DjieKTPOMATrHUTHOE MOJI€ H 3JIEKTPOMATHHUTHbIE BOJTHBI
31 DJIEKTPOMAarHUTHOE MOJE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6
Pa3znen 4. CBeToBbIE AABJICHHSI
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI paclIPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
6 0 3
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne Georo CBETa B CIIEKTP 3 0 2 bubmorexa [IOK

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



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

Uroro no pazgeny

15

Pa3pen 5. KBaHTOBLIE SIBJICHUSA

5.1 VcnyckaHue U MOTJIONICHHE CBETa aTOMOM 4 1 BH6H_HOTCKa HOK
https://m.edsoo.ru/7f41a4a6
52 CTpocHHe aTOMHOTO A/pa ° ! ﬁfiggz?/mﬁiﬁgﬁ/7f41a4aa
5.3 SInepHble peakuun 7 1 ﬁggsﬁ?/ﬁe%zc%%/ 7f41a4a6
Hroro no paszeny 17
Pa3nea 6. IloBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpEHKE M 0000IIIEHNE COEePKAHUS 9 2 bu6mmoreka [IOK
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC

Ne KoauyecTBo 4yacoB DJIeKTpPOHHbIe UG poBbIE

o/ Tema ypoka Beero Kontposabnbie IIpakTnueckne 00pa3oBaTejbHbIe
padoTbI padoTbI pecypchl

1 ®dusuka — HayKa o npupoje. SBieHus
IPUPOJIBI
Ou3nyecKue sIBICHUS

3 Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
Vpok-uccnenosanue "M3mepenue

4 TEMIIEPATYPHI MPU TTOMOIIIH KUIKOCTHOTO 1
TEPMOMETpA U AaTYMKA TeMIepaTypsl”

5 Meroasl Hay4yHOro no3HaHus. Onucanue bu6nmorexa LIOK
(HU3MUYECKUX SBJICHUI C MOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

6 JAIIbHOCTH MOJIETA HIapuKa, MyIIEHHOTO 1
TOPU30HTANIBHO, TEM O0JIblIe, YeM Ooble
BBICOTA IycKa"

v Crpoenue BeniecTBa. ONbITHI, JOKa3bIBAIOIINE bubnnorexa [JOK
JIMCKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

bubmmnoreka HOK

8 JIB>KeHUE YacTHI] BEIIECTBA ) -

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OnbITHI IO 1
HAOJIO/IEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

bubnunorexa LIOK
11 O6o061enne no paszneny «IlepBonauanbHeie
https://m.edsoo.ru/ff0a0378
CBEJICHMSI O CTPOCHHMH BEILIECTBA D
12 Mexannueckoe nBuxxeHnue. PaBHomepHoe u bu6muoreka [JOK

HEpPaBHOMEPHOE JIBUIKECHHE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubnuoreka [IOK

13 Cropocte. Enuruupt ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu ¥ BpeMEHU IBUKCHUSA BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN ]f?tptlgg:l;ll(r)rf.egjascl)_})(.)rllf/fanOclo
16 IInoTHOCTE BemiecTBa. PacueT Maccel u bubnunorexa LIOK
00beMa Tejia 1Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. pabora «OnpeneneHue
MJIOTHOCTH TBEPAOTO TEIIa»
18 Pemenue 3agay mo reme "IlmoTHOCTE bu6nunorexa LIOK
BemecTa" https://m.edsoo.ru/ff0al23c
19 Cwta KaK XapaKTEepPUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMmarvn)
MPYKUHBI OT IPHIIOKEHHOMW CHITBD)
21 [[IBnenue TsroTenus. Cuia TSHKeCTH
22 Bec rena Pewenmesuran no seve "Cuta Bumaoress LIOK
ToKecTi” https://m.edsoo.ru/ff0al778
23 Cwita TSKeCTH Ha JPYTUX IJIaHeTax. bubmuoreka [IOK
dusznueckre XapakKTePUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [{OK
24 HMamepenue cun. Jlusamonmerp https:// m.edS(])_E).ru/fan18CC
bubmuoreka [{OK
25 | Becrena Hesecomocts itpsim edsoo,rffoa1778
26 CnoxxeHue AByX CHUJI, HAPABIEHHBIX 110 bubmmorexa [JOK
OJTHO¥H mpsiMoii. PaBHOIeiiCTBYIOIIAsT CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3amau mo reme "PaBHonmelcTByOMIas

"

CHIJI



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28 Cuna tpeHus u e€ Buabl. Tpenue B ipupojae u bubmuorexa [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yueHue
29 3aBUCHUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bub6nmoreka [IOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COINPUKACAIOIINXCS] TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICVCTBYIONICH CHUJIIBI
31 z;m:£;§e3ca£0a: I;?)gel;q;fl;;? Sfst H:?j’lxmm» bubmorexa HOK
p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJENCTBYIOIIAS CUII»
KonTtponpsHast pabora mo Temam:
30 «MexaHndeckoe JBMKeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n300pakeHue CHID», « CHIIBI)
33 JaBnenue. CriocoObl yMEHbILIEHUS U bubmmnoreka HOK
YBEJIMUYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmuoreka [IOK
0T 00BbEMa, TeMITepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs TBEPIABIMU TEJIAMU, bubnmorexa LIOK
JKUJIKOCTSMHM U razaMi. 3akoH Ilackaist https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHHe B )XMAKOCTH U ra3e, BRI3BaHHOE bubnmorexa LIOK
IIEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad no teme «/laBineHue B bubnunorexa LIOK
JKUJIKOCTH U rase. 3akoH [Tackaisa» https://m.edsoo.ru/ff0a2826
but6mmorekxa [IOK
38 Coobmarommecs cocyaer https://m.edsoo.ru/ff0a2970
39 I'mpapaBaudyeckuii mpecc bubmorexa TIOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
a1 ATMocdepa 3emMiu 1 IPUUYHUHBI €€ bu6muoreka [IOK

CYIlIECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a
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bubnuoreka [IOK

42 Bec Boznmyxa. ATmochepHoe naBieHue hitps://m.edsoo.ru/ff0a2bs5a
43 Nsmepenune atmocheproro gasnenus. OnbIT Bu6muotexa [JOK
Toppuuemnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCThL aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouns. ATmochepHoe naBieHne Bu6mmoteka [JOK
Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3amad mo teme " AtmochepHoe
Jasienue"”
47 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE bubnnorexa [JOK
B HUX TeJI0. ApXUMEI0Ba CHJIa https://m.edsoo.ru/ff0a3276
o | oo ptors Onpaeiome, BuGmorera LOK
t A yIot https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KUJKOCTH)
JlaGopatopHasi paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B bubmmoteka IIOK
BOJIC OT 00BbEMA MOTPYKEHHOH B KUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubnmorexa LIOK
50 Hnaarime rex https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyupoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
omnpejaeneHue eé rpy30noabEMHOCTH"
52 Bovmyommasmon. allanterme roep en Bufmotexa LIOK
A ’ PA ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KontponpHas padora mo reme «JlaBneHne
TBEPABIX TN, KUJIKOCTEH U Ta30B»
bu6nunorexa LIOK
>4 Mexanuseckas pabota https://m.edsoo.ru/ff0a3f82
55 MormHocTh. EnuHuIeI MOIHOCTH but6mmoreka [IOK
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https://m.edsoo.ru/ff0a3f82

VYpoxk-uccinenoanue "Pacuét MOITHOCTH,

56 pa3BuUBaeMoOM MpHU MO IbEME 11O JIeCTHHUIIE" !
57 IIpocTeie Mmexanu3Msbl. Peryar. PaBHoBecue
CHUJI Ha pbluare
Prluaru B TeXHHKE, OBITY M IIPHPOJIE.
58 JlaGopaTopHas pa6’oTa «}i/lccnznlznsiﬂne 0.5 bubmorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
Pemienue 3agad mo teMe «Y CJI0OBHUS bu6nmorexa LIOK
59 .
PaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Koaddumuent none3Horo nercTBus
60 mexaHu3ma. JlaboparopHnas pabora 0.5
«3mepenue KII/[ HaKITOHHOM MIOCKOCTH
61 Pemenue 3agau mo reme "PaboTa, MOIIHOCTb, bubnunoreka LIOK
KITJ1" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprusi. Kunernueckas u bubnuoreka [{OK
62 .
NOTCHIUAIbHASL DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"DKcnepuMeHTalIbHOE OIpe/IeIeHHUE
64 M3MEHEHUSI KHHETUYECKON U MOTEHIIMAIbHOMN 1
SHEPTUHU MPU CKATHIBAHUU TE€JIa TI0 HAKJIOHHOM
MJIOCKOCTH"
65 KonTponpHas pabota o teme «Pabora u
MOIIHOCTb. DHEPIUS»
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuoreka [IOK
"MexaHnyeckoe aBrxenue" https://m.edsoo.ru/ff0a4dee6
67 PesepBHslit ypok. Pabora ¢ Tekctamu 1o Teme bu6muoreka [JOK
"JlaBieHue TBEPBIX Tell, )KUJIKOCTEH 1 razoB" https://m.edsoo.ru/ff0a4ffe
68 PesepsHslit ypok. Paborta ¢ TekcTamu 1o Teme

"Pabora. MomtHocTh. DHeprus"
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8 KVIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jrj;ln Tema ypoxa Beero Kontpoabnbie| IIpakTuueckne| 00pazoBaTelbHbIe
padoThbI padoThbI pecypcbl
HOBHBIE ITOJIOKEHHUS MOJIEKYJISIPHO-
1 I?I:HCOTI/I‘ICEKOO; (T)eoi)ml n 2?033&512 buGnorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI
3 Mopenu TBEPOTO, )KUIKOTO B Tra3000pa3HOTO bu6mmoreka [IOK
COCTOSIHH BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha
OCHOBE I10JIOKEHHUM MOJIEKYJISIPHO-
KHHETUYECKON TEOpUH
5 Kpucrannnueckue u amopdHsie Tena bubmorexa [TOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. bubnnoreka [JOK
[ToBepXHOCTHOE HATSDKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTypbl CO
CKOPOCTBIO TEIJIOBOTO JIBMIKEHHSI YaCTHII
9 BuyTtpennss sueprus. CriocoObl U3BMEHEHUs bubmuorexa [JOK
BHYTPEHHEW SHEPrUU https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun bubmmorexa LIOK
https://m.edsoo.ru/ff0a6412
11 fﬁ&:ﬁ:ﬁf&eﬁgnoll;[giKg:rjs:s Zemecm u 1 Eubmorexa LIOK
h https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJISIX YHEPTOCOEPEIKECHUSI
12 KomnuectBo TemnoTel. Y nenbpHas bu6nmoreka [JOK

TCIIJIIOEMKOCTh

https://m.edsoo.ru/ff0a6976
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13 VYpaBHeHue TeroBoro 6ananca. TermmooomeH bubmuorexa [JOK
Y TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
TOpHAas ta"U BaHU
14 JS[_IBaJ'IGCOI-FI/?SI (;EnioggﬁZHz np;C(J:IIS[gEJI/?BaHeHH bubmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsiYed BOJIBI
Pacuer konmuecTBa TEMIOTHl, HEOOXOAUMOIO
15 JUTsl HAarpeBaHusl TeJla ¥ BbIICIIIEMOT0 UM MPU
OXJIKJICHUH
16 Jlaboparopuas pabota "Onpenencaue bubmmoreka [JOK
yIEIbHOM TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0aébb0
17 DHeprus TOIMBa. Y eiabHas TeIioTa bu6mmoreka [IOK
CropaHusi https://m.edsoo.ru/ff0a7b5a
P IR — buGanorexa LIOK
' https://m.edsoo.ru/ff0a71d2
TUJIaBJICHUS
JlaboparopHnast pabota "Onpenenenue bubnuotexa [JOK
19 . .
yJIeAbHOM TEIUIOTHI IJIABJICHHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnoreka [JOK
3aBUCHMOCTB TEMIIEPAaTypPhl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTro TaBJICHUS
22| Omperercne smmoaenmon stamoe ubmnorexa LIOK
. https://m.edsoo.ru/ff0a7628
BO3yXa
23 Pemenuie 3a1a4y Ha onpeseneHre BIaKHOCTH
BO3TyXa
[TpuHIHIB pabOTHI TETIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUs
25 KII/] TermoBoro npurarens. TemaoBbie bu6mmoreka [IOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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JIBUTATEJIH M 3aIUTa OKPYKAIOIIEH cpeibl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEeHUsI U MIPEBPALCHHS SHEPTUHU B

26
TEIUIOBBIX MPOoIleccax
IToaroroBka K KOHTPOJIBLHOK PabOTE IO TEME
27 "TGIIL'IJIOBHG HBHGHP;[ﬂp I/IBMGHG];;{I/IG arperaTHbIx bubmorexa LIOK
N u P https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BEIIECTBA
KontponbHas padota no teme "TermioBbie
28 }IBJ'IeIfI/I}I I/I3M£HeHHe arperaTHbIX COCTOSTHHI bubmorexa [IOK
L p https://m.edsoo.ru/ff0a86ae
BEIIIECTBA
29 Dnektpuzanys Tel. [[Ba posia aIeKTpUIecKux
3apsJioB
30 VYpok-uccienoBanue "IaeKTpU3aIus TeI
WHAYKIMEH U PU COTPUKOCHOBEHUM"
31 B3aumoseiicTBue 3apsKEHHBIX Tell. 3aKOH bubnnorexa [HOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpruyeckoe mose. HampsokeHHOCTh
32 DIIEKT queCKoro o, IT I/II)HIII/IH Eubmiorexa [JOK
p P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH
33 Hocwurenu snekTpudeckux 3apsiioB.
DneMeHTapHbIH 3apsaa. CTpoeHre aToma
34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnoreka [JOK
COXpaHECHHS DJICKTPHUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bu6nmoreka [JOK
AIIEKTPHUYCCKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKHH TOK, YCIIOBHSI €T0
36 c echOBaHI/ISI I/Ic;quHKI/I AIEKTPUUECKOTO bubmorexa LHOK
yi ‘ P https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS SIIEKTPUYECKOT0 TOKA bubmorexa [IOK
P https://m.eds00.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO TOJIST Ha TIPOBOTHUKH U

OUAJIEKTpUKN"
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BJIGKTpI/I‘ICCKI/Iﬁ TOK B METaJlJIaX, XXUJKOCTAX

bu6mmoreka [IOK

39 ¥ raszax https://m.edsoo.ru/ff0a9838
40 DJeKTpuYecKas Ierb U €€ COCTaBHbBIC YaCTH
41 Cuna toxka. JlabopaTopHas pabora 05 bubnmoreka [JOK
"W3MepeHune u peryaupoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | S mposems Busmuep s Bromor LK
PATOPHai p ,? ' https://m.edsoo.ru/ff0a9e14
PETYJIMPOBAHKE HAMIPSHKCHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y ACIHHOE bu6mmoreka [IOK
COIPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
AJIEKTPUYECKOTO COIIPOTHBIICHUS MPOBOIHUKA bubmmoreka [IOK
44 1 .
OT €r0 JIJIMHBI, TUIONIA/H TIONEPEYHOTrO https://m.edsoo.ru/ff0aa738
ceyeHus U matepuaia'
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSDKCHHUS. bubnuorexa [JOK
3axon OMa I yJacTKa Ienu https://m.edsoo.ru/ff0aad4a
Jlaboparopnast paborta "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKa, UIYIIETO Yepes bubnmnoreka [JOK
46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HalpshKEHUs Ha pe3ucrope”
47 [TocnegoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia
CJI0’KEHUS HAMPSHKEHUH TTPU bubnuorexa [JOK
48 1 .
MOCIIe0BAaTEILHOM COCTMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUTS CUJIBI TOKA ITPY TTapauIeTbHOM 1 bubmorexa HOK
\ https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
Pemenue 3anay Ha npuMeHeHne 3akoHa OMa bubnmnoreka [JOK
50 :
JUTSL Pa3JIMYHOTO COCTMHEHHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bu6mmoreka [IOK



https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0a9e14
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3akoH J[xoyns-Jlenna

https://m.edsoo.ru/ff0ab124

JlabGopaTtopHas pabota "Onpenenenue padoThI

bu6mmoreka [IOK

52 Y MOIITHOCTH DJICKTPHYECKOT0 ToKa" 1 https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKue Henu U MOTpeOuTenu Bubmorexa LIOK

53 AJIEKTPHUYECKO YHEepruu B ObITy. KopoTkoe )
AMLIKAHIC https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

54 "DnekTpuuecKkue 3apsaapl. 3apsHKEHHbIE Tena U bubnnoreka [JOK
uX B3auMoieicTBHsL. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUM TOK"
KonTponbHas pabota no teme

55 "DnexTpudecKue 3apsaasl. 3apsLKEHHbBIC Tela U bubnuorexa [JOK
HUX B3auMojieiicTBUA. [10CTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIESCKUN TOK"

56 ITocTossHHBIC MAarHUTHI, UX B3aNMOJICHCTBHE

57 VYpok-uccnenosanue "M3yuenue nonei 1 bubnnoreka [JOK
ITOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe mojie. MarauTHoe nojie 3eMiIn U bu6nmoreka [JOK
€ro 3HaYeHHe I )KU3HHA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHoe 1moje Buborexa [IOK

59 3IEKTPUYECKOTO ToKa MaruuTHoe nose https://m.eds00.ru/ff0acld?
KaTYIIKH C TOKOM
[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE. Bubnorexa [IOK

60 JlaGoparopHas pabora "M3ydenue neiicTBus 0.5 httos://m.edsoo.ru/ff0ac74a
MarHUTHOTO T0JIs1 Ha MMPOBOJHUK C TOKOM" — :
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.
Hcnonbs3oBanue 3neKTpoABUTaTENCH B Bubnorexa [TOK

61 TEXHUYECKHUX YCTPONCTBAX M HA TPAHCIIOPTE. https://m.eds00.ru/ff0acs6e
JlaGopatopHnas pabota "KoHcTpyupoBaHue u B }
n3ydeHue paboThl dJIEeKTpoABUTATENSA"

62 OmnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM

naaykuuu. [Ipasumno Jlenna
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OnexrporerepaTop. CriocoObl MOTyYeHUS

63 AJIEKTPUUYECKONW IHEPTUHU. DIEKTPOCTAHIIUH HA 1
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe 1
"DJIeKTPUUECKUE U MATHUTHBIC SIBJICHUS"
65 KontposbHas paboTa mo teme 1 bubmuorexa [JOK
"DICKTPUYCCKUE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme 1 bubnnoreka [JOK
"TeroBble siBIEeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnnorexa [HOK
"ITOCTOSIHHBIM SJIEKTPHUYCCKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabota ¢ Tekcramu 1o Teme 1
"MarHuTHbI€ siBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KVIACC

KoauuyecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
H;)H Tema ypoka Beero Kontpoubusbie IIpakTuyeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcbl
1 Mexanunueckoe aBuxenue. MarepuanbHast 1
TOUYKa
2 Cuctema orcuera. OTHOCHTEIIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
1
3 PaBHOMEpHOE NPSIMOIHHEWHOE IBH)KEHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
Cpennsisi U MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKCHHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTHU
JlaGopatopHas pabota "OnpezneneHue Bubniorexa [IOK
7 YCKOPEHHUS TeJia TIPH PaBHOYCKOPEHHOM 1 1 _
JBHKEHHUH 110 HAKJIIOHHOM MI0CKOCTH" https://m.edso0.ru/fi0adb18
8 Csob6oanoe magenune tei. Onpite! [anues 1
PaBHOMEpHOE IBMKEHNE TTO OKPYKHOCTH.
9 [Tepuon u yactora oOpamieHus. JlnneitHas u 1 BH6H_HOTeKa HOK
yIII0Basi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 lenTpOocTpeMUTENBHOE YCKOPEHUE 1
. bubnuotexa [JOK
1
11 ITepBerit 3akoH HproToHa. Bexktop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetotona. PaBHopelicTByrommas 1 bubnnoreka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroTona. Cyreprno3unust Cuit 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0ag982

14 Penienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bu6mmoreka [IOK
Hprorona https://m.edsoo.ru/ffOaeb6c

bubnnoreka [HOK

15 Cuna ynpyroctu. 3axon I'yka https://m.edsc%.ru/fanecaZ

16 Pemenue 3anad no reme «Cuia ynpyroctu

17 JlaGopaTtopHas pabora «OnpeneneHue bubnuorexa [JOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28

bubnnorexa [HOK

18 Crna Tpenns https://m.edsé}).ru/fanf?SS

19 Pemenue 3amau no reme «Cua TpeHUs» BH6H_HOTeKa LOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHast pabora "Onpeznenenue bubnuorexa [JOK
K03 pHIIHEHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3amau nmo teme "3akonsl HeroToHA. bu6mmoreka [IOK
Cua ynpyroctu. Cuiia tpeHust” https://m.edsoo.ru/ff0afb8e

29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TSATOTEHHsI. Y CKOpEHHE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Tel BOKPYT

23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuku"

24 Pemenue 3amau no teme "Cua TSDKECTH U bu6nmoreka [JOK
3aKOH BCEMHUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 IIepBas kocmuueckas ckopocTs. HeBecomocTs bubmuoreka [IOK
U Meperpy3Kku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHON TOUKH.

26 AbGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnorexka [JOK
TBEP/IOTO Tela C 3aKPETUIEHHOI OChIO https://m.edsoo.ru/ffO0afe36
BpaIeHus

27 MowmenT cuisl. LleHTp TspxecTn

28 Pemenue 3agau no reme "MOMEHT CUJIBL. bubnmoreka [JOK
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Ilentp TsixecTn"

https://m.edsoo.ru/ff0b02b4

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

29 "MexaHndeckoe aBrokeHne. B3anmoaelicteue bubmoreka LJOK
e https://m.edsoo.ru/ff0b0408
30 KonTtponpHas padora no Teme "MexaHudeckoe bubmumoreka [IOK
nBuwxkeHue. Bzaumoneiicreue ten" https://m.edsoo.ru/ffOb06ec
31 iﬁgﬁﬁgg;zﬁﬁ?;zzf;;?gi: fle?é{ynpyroe bubmmorexa LOK
B3AMMOICHCTRIC https://m.edsoo.ru/ff0b07fa
30 Pemenue 3a1au no Teme "3aKoH cOXpaHEHUSI bubnnorexa [HOK
umIysibca” https://m.edsoo.ru/ff0b096c
33 Ypok-koudepennus "PeakTuBHOE ABIKEHHE B
MIPUPOJIC U TEXHUKE"
34 Mexannyeckas paboTa U MOIITHOCTh ﬁﬁiﬁﬁiﬁiﬂﬁ/mbow 4
35 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnuoreka [IOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenrue paboThI
36 CHJIBI TPEHUS TIPU PABHOMEPHOM JIBMYKCHUHU
TeJa 0 TOPU30HTAILHON MOBEPXHOCTI)
37 CBs13b sHepruu U padoTsl. [loTeHnmanbHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs DHEPTUU B MEXaHUKE
40 JlaGopatopHas pabota «3yueHue 3akoHa bubnuoreka [IOK
COXpaHCHHSI SHEPTHN https://m.edsoo.ru/ff0b12fe
a1 KonebaTenbHOE TBHIKEHHE U €TI0 bubmuorexa [JOK
XapaKTEePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojeoaHus. BeiHyk/1eHHbIS bubnmuotexa [JOK

koJsieOanus. Pe3oHanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTuyecKuil v NPy KUHHBIA MasITHUKH

44

VYpok-uccnenoBanue «3aBUCUMOCTh EpHOA
KOJICOAHUH OT JKECTKOCTH MPYKUHBI U MACChI
rpy3a»

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

45

[IpeBpariieHre SHEPTUU TIPH MEXAHHYCCKUX
KOJIeOaHUAX

46

JlaGopaTtopHas pabora «OnpeneneHue
4aCcTOTHI U TIEpHUO/Ia KoJeOaHU TPy>KHHHOTO
MasiITHUKa»

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEproJia KojieOaHuii rpys3a,
IMMOABCIICHHOI'O K HUTHU, OT MAaCChI I'py3a»

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

48

Mexaunueckue BoxHbl. CBOKWCTBA
MeXaHH4eCKUX BOJIH. [IpogosibHbIE 1
TIOTIEPEYHBIE BOJHBI

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

49

Ypok-koHpepenus "MexaHUYecKue BOJTHBI B
TBEpOM Tene. CelicMuuecKre BOITHBI"

50

3By1(. PaCHPOCTpaHCHI/Ie H OTPA’KCHHUC 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenuus "YapTpa3Byk u
uH(pa3ByK B IPUPOJIe U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe
"3akoHbI COXpaHeHus1. MexaHndeckue
Kosie0aHusl ¥ BOJHBI"

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

55

KonTtponbHas pabota o teme "3akoHbI
coxpaHeHus. MexaHndeckue KoieOaHus u
BOJTHBI"

56

DJIEKTPOMArHUTHOE MOJIe. DIEKTPOMarHuTHhIE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
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BOJIHBI

https://m.edsoo.ru/ffOb2abe

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonib3oBanue ﬁg6§7/(r);1[ee1§jzﬁ)or§/ H0b2fe6
3JIEKTPOMArHMTHBIX BOJIH JIJI1 COTOBOM CBsA3HU" pS-/fm. *
VYpok-uccnenosanue "M3ydeHue cBONCTB
bubmmotek K
59 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIIBIO 6H_ orexa 110
MOGHITBHOTO Tenedora” https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3a1a4d Ha onpeieICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHOW BOJIHBI
61 DneKTpoMarHuTHas mpupoza ceera. CKOpocThb bubnuorexa [JOK
cBeTa. BoIHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
bubmmorex K
62 pacnpoctpaHeHue cBera. 3arMeHus: CoHIa 1 6H_ orexa 110
Ty https://m.edsoo.ru/ff0b3658
3aKoH OoTpaxkeHus cBeTa. 3epkana. Pemenue
bubmmorex K
63 3a/1a4 Ha IPUMECHEHHUE 3aKOHA OTPAKCHHUS . cxa 110
cpeta https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH IPEIOMIICHUS bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmmorex K
65 Hcnonp3oBanue MOJTHOTO BHYTPEHHETO h ttgg' ) /?nee di(ﬂ)oru IF0b3c5e
OTpaX€HHUs B ONTHYECKUX CBETOBOAAX — ]
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMJIEHUSI CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHMIIE "BO3yX-
creksio""
Ypoxk-koHdpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3b"
bubmmorex K
68 JIun3el. OnTHyecKas Cujia JIMH3bI Omotexa O

https://m.edsoo.ru/ff0b3f2c
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bu6mmoreka [IOK

69 [TocTpoenne n300pakeHU B IMH3AX hitps://m.edsoo.ru/ffobd44a
TOpHast Ta "On HU
70 ggiigio?"g paaCE:S;Hfm (12 OIEIG;III/IZHE:GCKO(:;I CHJTBI bubamorexa LIOK
- " https://m.edsoo.ru/ff0b4206
coOMparoIIe JTUH3bI
71 Ypok-koupepenius "ONTHYECKUE TUH30BBIC bubmuorexa [JOK
npuoopsr"” https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa LHOK
) https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "ledexrs 3penus. Kak
COXpaHUTH 3peHue"
o | Foaomems et coes s e, On B LOK
) ' https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaboparopHas padota "OnbITHI 110
75 pa3lIoKEHUI0 OEJI0T0 CBETa B CIIEKTP U bubnuotexa [JOK
BOCIIPUSITHIO I[BETA MPEIMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpok-npaktukyM "BoaHoBbIE CBOWCTBA CBETA!
mucnepcus, uHTepdepeHnus u gudpaxius’”
77 OmnbiTel Pesepdopia v mianeTapHasi MOJIEb bubnuotexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanne v MOMJIONIEHUE CBETa AaTOMOM. bubnnorexka [JOK
KBanTsl. JIuHeiyaTbie CIeKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habmronenne CieKTpoB bubnmnoreka [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenne aToMHOTO sj1pa. HykimoHHast Mojiens bubmorexa [IOK

https://m.edsoo.ru/ffOc18ac
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bu6mmoreka [IOK

83 PanuoakTuBHBIC IpeBparieHus. M30Tombl hitps://m.edsoo.ru/ff0clald
84 Pemenue 3aga4 no teme: "PagnoakTuBHBIC bubmuorexa [JOK
npeBpanicHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnana
86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnmoreka [JOK
U3JIy4eHHs B IPUPO/IC, MEAMIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS bubnnorexa [JOK
3apsI0BOr0 U MacCOBOI'O YHCEI https://m.edsoo.ru/ff0c1c58
88 OHeprus CBA3U aTOMHBIX si7ep. CBsA3b Macchl U bubnnoreka [JOK
DHEPrUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq o teme "SnepHsie peakuuu'
90 Peakuuu cunTe3a u genenus saep. Ucrounnku bu6mmoreka [IOK
snepruu CoJHIIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.
91 JleficTBHS paguOaKTUBHBIX U3y4YECHUN Ha
JKUBbIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo Teme
92 "DJIeKTPOMarHuTHOE TIOJIE. bubnuotexa [JOK
DeKTpoMarHuTHBIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBICHUS"
KonTponbHas pabota mo Teme
93 "DJIeKTPOMarHUTHOE TIOJIE.
DneKTpOMarHUTHBIE BOJTHBL. KBaHTOBBIE
SIBJICHUS"
94 [ToBTropenue, 0600meHue. JlabopatopHbie bubnuoreka [IOK
pabotsl o Kypcy "B3anmoericTBue Ten" https://m.edsoo.ru/ff0c245a
95 Hzfcfeiii?f T/I’ Eggfclgsgl?gr;lie;: eg;‘ 61:10 TeMe bubmorexa [IOK
F,) i 8 https://m.edsoo.ru/ff0c2572
TenoBsle mporeccsl
96 [ToBTOpenue, o600eHNE. Permenune bu6mmoreka [IOK
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pacUeTHBIX M Ka4eCTBEHHBIX 33]1a4 110 TeMe
"KII/I TertoBbIX aBUraresnei"

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600menue. Pemenne

bubmuorexa [JOK

97 E)acquHbe u Ka‘leCTBeHHI','IX 3aja4 1o TeMe 1 hitps://m.edsoo.ru/ff0c2b30
KII/I 31eKTpoyCcTaHOBOK

98 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe 1 1 bubmuorexa [JOK

pabothl o Kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bu6mmoreka [IOK

10 TeMe "3aKOHbI COXpaHEHHsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubmmoreka [IOK

o Teme "Kosebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubmmoreka [IOK

1o Teme "CBeTOBbIC siBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1

o Teme "KBaHnToBas u simepHas ¢puzuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
NPOUHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» dusuka, 7 xknacc/ [epsimkua A.B., O0mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«31aTenbCTBO «DK3aMEH»

» ®usuka, 8 knacc/ [epeimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenuer

» ®usuka, 9 xnacc/ [epeimkua A.B., I'ytauk E.M., O61mecTBo ¢ orpaHUYeHHOM

OTBETCTBEHHOCTHIO «[IPODA»; AkimonepHoe obmiecTBo «M3marenscTBo «IIpocBemennes

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

7 KIIACC

1.Pabouas nporpamma.

2. IlporpamMMbl OCHOBHOTO 0011ero oopazoBanus. Pusuka. 7 — 9 kiaccel
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B

COOTBCTCTBHHU C BBI6paHHBIM y‘-Ie6HI/IKOMZ

4. Ieppimkun A.B. ®usuka. 7 knacc. Y4ueOHUK 1t 0011e00pa30BaTeNbHBIX YUPEKICHHUH .
M.:[poda. 2011

5. Jlyxamuk B.H. COopHUK BOIIpOCOB U 3aaa4 1o gusuke. 7-9 xi. — M.: [Ipocsemenue,
2010. -192c.

8 KITACC

1. Pabouas nporpamma. ®usnka. 7 — 9xiaccel: yueOHO-METOAMYECKOTO TOCOOus
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [lpoda,2013. — 398,(2)

2. IlporpamMMbl OCHOBHOTO 00111er0 00pazoBanus. Pusuka. 7 — 9 kiaccel

(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. ['yTHUK).



3. PabGouas nporpamma o ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B

COOTBETCTBHHU C

BBIOpPAHHBIM YYEOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 kinacc. YueOHUK 1 0011e00pa3oBaTeIbHBIX YUPEKICHUN .
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHuK BorpocoB u 3aaa4 1o ¢usuke. 7-9 ki. — M.: [Ipocsemienue,
2010. —-192c.

6. Kupux JI.A. ®u3uka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHL. —
5-e¢ m3panme,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopabie paboTbl. KOHTpOIBHBIE 3aaHUS. —
Caparos:Jluueii, 2014.

8. «KonTpoabHO-u3Meputensubie Matepuainsl. @usuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToauueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. Ileppimkun ®uzuka-8xin 2017 M. JIpoda

11.H.B. ®unonoBuy Meroauueckoe nocodue 2015 M. Ipoda

12.A.E. MapoH, E.A. Mapon CamocTosiTenbHbIE M KOHTPOJIbHBIE paboThI-8 Kiace 2017 M.
Apoda

13.B.B. [llaxmarosa ,O.P. llledep [uarHoctudeckue padbots -8 kimacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. [1o3oiickuii Coopauk Bonpocos u 3agau 2015 M.

Jpoda

9 KJIACC



1. Pabouas nporpamma. dusuka. 7 — 9kaccel: yueOHO-METOAMIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. -M.: [Ipoda,2013. — 398,(2)

2. IIporpamMmmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. Pusuka. 7 — 9 Kiaccel

(aBToper: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma o ¢pusuke. 7 knacce/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM yUEOHHUKOM:

4. Ileppimkun A.B. ®usuka. 7 kinacc. YueOHUK 11 0011e00pa3oBaTeIbHBIX YUPEKICHUN .
M.:[Ipoda. 2011

5. Jlykamuk B.U. C6opHuK BonpocoB u 3aau o ¢usuke. 7-9 xi. — M.: [IpocBenienue,
2010. -192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pAOOTHL. —
5-e¢ m3panme,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopubie padotbl. KOHTpOJIBHBIE 3a0aHUS. —
Caparos:Jluueit, 2014.

8. «KoHTpoabHO-u3MepuTenbHble Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-e
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToauueckoe nocodue/ A.E. Mapon.- M.:

Hpoda, 2011.- 123c.:

KoHTpomnbHbIe 1 caMocTOsATENbHBIE Pa0OTHI IO (u3nke. 9 kiace: Kk yueOHuKy A.B.
[eppikuna, E.M. I'yrauk «®@usuka 9 knace» / O.U. I'pomuesa. — M.: M3garenscTBo
«Dx3amen», 2014,

Tectrl o ¢usuke. 9 knace: k yuebuuky A.B. [leppimkuna, E.M. I'yTHuk «®Pusuka

9 xmace» / O.M. I'pomueBa. — M.: M3nparenbeTBo «OK3amen», 2010.



dusuka. 9 xitacc. TemaTnueckue TeCTOBBIE 3amanus sl ToAroToBku K ' MA. / aBT.- cOoCT.:
M.B. boiinenko, O.H. Muponikuna. — Spocnasis: OOO «Akagemus pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

7 KIIACC

. bubnoreka — Bcé o npeamery «Pusuka». — Pexxum noctymna: http:// www.proshkolu.ru
2. BugeoornsITel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru

3. Enunas komnekuus uudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — PexxuM gocrymna:

http://school- collection.edu.ru

4. aTepecHble MaTepUalibl K ypoKaM (PU3HMKH IO TeMaM; TECThI 10 TeMaM; HaTJIsTHbIE
nocobust K ypokam. — Peskxum moctyna: http://class-fizika.narod.ru

5. ludpossie oOpa3oBareabHbIe pecypehl. — Pexxum noctyna: http://www.openclass.ru

6. DneKkTpoHHbIEe yueOHUKH 10 pusmke. — Pexxum nocryna: http://www.fizika.ru

8 KIIACC

1. bubnuoreka — Bc€ o npeamery «Pusuka». — Pexxum noctyna: http://www.proshkolu.ru

2. BuneoomnsiTsl Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

3. Enunas komnekius nudpoBeIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum goctyna:

http://school- collection.edu.ru

4, I/IHTCpCCHHC MaTCpHaJIbl K YpOKaM (I)I/I3I/IKI/I 10 TCMaM; TECThI 110 TEMaM, HarjsaJHbIC

nocoOust K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludposrie oOpazoBareabHbIE pecypchl. — Pesxkxum noctyna: http://www.openclass.ru



6. DIIeKTpOHHBIE YueOHUKH 110 dusuke. — Pexxum noctyna: http://www.fizika.ru

9 KJIACC

1. BugeoonsiTel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru

2. Enunas komteknus udpoBbIX 00pa3oBaTebHBIX pecypcoB. — Pexxum mocryma:
http://school- collection.edu.ru

3. lHTepecHbIe MaTepHuaibl K ypokaM (U3MKHU 1O TeMaM; TECThI TI0 TeMaM; HaTJIsIHbIC
nocobust K ypokam. — Peskum moctyna: http://class-fizika.narod.ru

4. Hudpossie oOpazoBaTenbHble pecypcbl. — Pexum noctyna: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKHU 1o (usuke. — Pexum nocryna: http://www.fizika.ru
6.lucranunonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeIThiii K1ace. CeTeBoe
oOpazoBarensHOe cooOriecTBo. http://www.openclass.ru/node/109715

7. Enunast KomeKkius LupoBeIX 00pa3oBaTeIbHbIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN LIEHTP HH(OPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cenTs10ps» Marepuainsl o ¢pusuke. http://archive.1september.ru/fiz

11. Aanmanuu puszmdeckux o0wbekToB. http://physics.nad.ru/

12. XXuBas pusuka: oOyvaronias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



