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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI1
oOpasoBarenbHOl Tporpammbl, npexactaBieHHbx B DPI'OC OO0, a Takke ¢ ydéToMm
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus: (U3UKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3mke yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[IporpammMa 10 ¢puU3MKE YCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTepuala 1o rojam
o0ydeHust (1o Kjiaccam), MpeajaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS M Y4€Te€ BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SBICHUM, N3Y4aeMbIX XUMHUEH,
Ouonorueli, actpoHoMuei M (U3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4HOIO MeToj]a
MO3HAHUs, TO €CTh CII0C00a MOTYYEeHUs JOCTOBEPHBIX 3HAHUI 0 MUpe.

OnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM U HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaraeT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS,
OLICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;
MHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JJIS IIOJyUYEHUS BBIBOJOB.

[lenu wm3yueHust QU3MKM HA YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30BaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepainuu, pealu3yoIIUX OCHOBHBIE 0011e00pa3oBaTelbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemieHust Poccuiickoin @enepauun
(mpotoko ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus pu3nku:
npuoOpeTeHne HMHTepeca M CTPEeMJIEHHMsI O0y4arommxcs K HaydYHOMY H3YUEHHUIO IMPUPOIbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHHU U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;
dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOECHMSI MaTEpPHUU
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dopMHpOBaHUE TPENCTABICHUH O posd (PU3MKH A Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA;



pa3BUTHE TMPEICTaBICHUN O BO3MOXHBIX cepax Oymymied nmpodeccuoHaIbHON MeATeIbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JTAIbHEHIIEMy O0yUEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne STHX Ieneil mporpamMmbl 10 (UM3MKE Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
npuOOpeTeHNue 3HAHMM O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUIH ONHCHIBaTh M OOBSCHATH (U3UYECKUE SIBICHHUS C HCIIOJIb30BaHUEM
MOJTy4YEHHBIX 3HAHUI;

OCBOEHHE METOJIOB PELICHHs MPOCTEUIINX PacuETHBIX 3aJad C MCIOJb30BaHUEM (U3MUYECKUX
MoJieeil, TBOPYECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3sBUTHE YMEHUN HAOJIIOJaTh NPUPOAHBIC SIBICHUS M BBIIOIHATH OMBITHI, J1A0OPATOPHBIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEAOBAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX PUOOPOB;
ocBoeHHue MPUEMOB paboThl ¢ HHPOpMaIHel PU3NIECKOT0 CoAepKaHUSI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu TpodhecCHOHAILHON EATSIBHOCTH, CBS3aHHBIMH C (DH3UKOH, U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha u3yuenue ¢puzuku (6a30Bblii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHUs
oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefleNi0), B 8 kitacce — 68 yacoB (2 yaca B
Hezeno), B 9 kinacce — 102 vaca (3 yaca B Hezelo).

[Ipennaraemslii B mporpamme mno (Gusmuke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKkTep, yYUTENb JeNaeT BbIOOp MpOBEIEHUsl J1abOpaTOPHBIX padoT U
OTIBITOB C YUETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJJaHMi, TIPe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.



COIAEPKXAHHUE
7 KUIIACC

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

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckre ABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.

Kak ¢u3uka um apyrue ecrecTBeHHbIE HAyKu M3ydaroT mpuponay. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHMs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
($U3NUECKUX SBICHHI C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

Mexanudeckue, TEIIO0BbIe, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue npruOOpsl U MPoLEaypa IPSIMBIX U3MEPEHHH aHAIOTOBBIM B IU(PPOBBIM TIPUOOPOM.
Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl H3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHUM.

H3mepenune 00bEMa KUIAKOCTU U TBEPJOTO TENa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne temMneparypsl Py NOMOILIHU KUAKOCTHOTO TEPMOMETpPA U IaTYMKa TEMIIEPATYPBI.

[IpoBenenune uccnenoBaHus MO NPOBEPKE T'MIOTE3bl: NAIBbHOCTh MOJETA IIApUKA, MYLIEHHOIO

TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOCHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OIBITHI, JOKa3bIBAIOILNE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoOM.
BbpoyHoBckoe nBmwxenue, nuddysus. BzauMmopgeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHHUE.

ArperaTHple COCTOSIHMSI ~ BEILECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTayminyeckux) Tea. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBMIKEHUS.
Hab6nronenue nuddysun.
Habmonenue siBnenuil, 00bACHIIOMUXCS TPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCTOIb30BaHueM (potorpaduii).
OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO MPUTSKESHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOE W HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
Cpenansisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacy€r myTu v BpeMeHH BUKEHUSI.

SBnenune wmHepuMu. 3aKOH HMHepUuHU. B3aumonelcTBHE Tell Kak NPUYMHA M3MEHEHUS
CKOPOCTH JBMXKEHHS Tel. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIECTBA.



Cuna kak XapakTepucThka B3aummojaeicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHne cuiibl C MOMOIIBIO JWHAMOMETpa. SIBleHME TAroTeHus W cuia Tsbkectu. Cuia
TSOKECTH Ha JIpyrux IiaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABMXKECHHUS.
Habmtoienue siBieHUs] UHEPIIUH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.

CiioxeHue Cuil, HallpaBJIEHHBIX 110 OJJHON IIPSIMOM.

Jlabopamopnwvie pabomot u onvimeol.

OrmpeznenieHne CKOPOCTH  PaBHOMEPHOTO ABWXKEHUs (IIapuka B JKUJIKOCTH, MOJEIHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa MO0 HAKIIOHHOW TIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.

OnbITE, JEMOHCTPUPYIOLIME 3aBHCHUMOCTh DPACTSDKEHHUS (nedopmanuu) TPYKHHBI  OT
IIPUJIOKEHHOM CHJIBI.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHUS OT Beca Teja U XapakTepa
COTIPUKACAIOIIUXCS MOBEPXHOCTEH.

Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U ra30B.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBiieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava naBneHus TBEPABIMU TeAMU, KUAKOCTIMU
u razamu. 3akoH llackans. [THeBMatnueckue MamuHbl. 3aBUCUMOCTH JIABJIEHUS JKUJIKOCTH OT
ryounsl. ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIecTBOBAaHUS BO3IYITHON
obonouku 3emmu. OnbiT Toppuyemnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMocepHOr0 JIaBlieHUsI OT BBICOTHI HaJa YypoBHeM wMopsa. [Ipubopsl isi u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TelNo. BrlTankuBaromias (apXxuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJIEHUS T'a3a OT TEMIIEPaTYpBhl.

[lepenaua naBneHuUs: KUIKOCTHIO U Fa30M.
Coob1maronyecs: Cocy/Isl.
I'mppaBnnueckwnii npecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.
3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT O0BEMa MOTPYKEHHOM YaCTH Tella U IUIOTHOCTH
KUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHUs Tell: IJIaBaHUE WM MOTPYXKEHHE Tel B 3aBHCHUMOCTH OT COOTHOILIEHUS
MJIOTHOCTEMN Tea U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTpYKEHHOW B JKUIKOCTh YacTh
Tena.

OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, EUCTBYIOIIEW HAa TEIO B >KUIKOCTH, OT
Macchl Tena.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CUJIbI, JEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M ONpeleneHue  eé
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUManbHas dHeprus. [IpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IpYroil. 3aKOH COXPAaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[TprMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie pabomot u onvimol.
Omnpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOMI
MOBEPXHOCTH.
HccenenoBanue yciaoBUui paBHOBECHUS phlyara.
N3mepenne KII/] HakIOHHOM INTIOCKOCTH.
W3yyenue 3aK0Ha COXpPAHEHUS MEXaHUYECKOU DHEPIUH.
8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE MTOJIOXKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJl. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemlecTBa. Kpucrammnueckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KMHETUYECKOM Teopuu. (CmaunMBaHME M KalWULIPHBIE sBIEHUA. TerioBoe
pacIIupeHNE U CXKATHE.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepieHre padoThl. Busl Temonepeaauu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonnyecTtBo TemnoTel. YienpHas TEIMIOEMKOCTh BeIlecTBa. TeriooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue u oTBepaeBaHUE KPUCTAIITUMYECKHX
BEIIECTB. YeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u KoHjeHcanwus. Mcmapenue.
Kunenue. YaenpHass Temiora napooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEpPATypbl KUIEHHUS OT
aTMOC(EpPHOTO JaBJICHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Mpunnunsr pabotsl TeruioBbix aBurareneit KIIJ[ temmooro nBurarens. TermoBbie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.



Hemoncmpavyuu.
HaGmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6monenue nuddys3un.
HaOnronenue siBieHu cMaunBaHMsl U KaIWJUISIPHBIX SIBJICHHH.
HaOGnroneHue TeninoBoro pacuMpeHus Tell.
M3MeHeHne naBIeHHS ra3a MpH U3MEHEHHH 00bhEMa 1 HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATypBhI.
Buel Teronepenayu.
OxJaxieHue Ipu COBEPLIEHUN PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMHU.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
HaOnronenue kunexus.
HaGnroneHue nocTosHCTBa TeMIIEpaTyphl IIPU IIABICHUH.
Mopenu TEeIIoBbIX JBUTATEIIEH.
Jlabopamopnwvie padbomot u onvimol.
OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKECHUS.
OneITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TEN.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs U
OXJIKICHUS.
ITpoBepka runore3sl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIIepaTyphbl.
HaOnronenne u3MeHeHUs BHYTPEHHEHM SHEpruM Tejla B pe3ysibTaTe TEeIUlonepeaadd U padoThl
BHEUIHUX CUII.
HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OnpeneneHue KoJIWYECTBA TEIUIOTHI, IMOJIyYEHHOTO BOAOW MpH TEIUIOOOMEHE € HarpeThbiM
METAJTIMYECKUM LIUIUHIPOM.
Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JnekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Teia. JIBa poja aleKTpUyecKuX 3apsioB. B3zaumonelcTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aUMOJEWUCTBUS 3apsSKEHHBIX TEI OT BEJIUYUHBI
3apsI0B U PaCCTOSTHUS MEXy TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpuueckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsaoB. DJIIEMEHTAPHBIM dieKTpudeckuid 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYEeCKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro TokKa. McTouHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onexrpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHME BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE U MapajlIENbHOE COEJUHEHUE TPOBOJHUKOB.



PaboTa 1 MOIIHOCTE 37eKTprudecKoro Toka. 3akoH [[xoyms—JIeHma. DnekTpuyeckue 1enu
U TIOTPEOUTENH ICKTPUIECKOM dHEPruu B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrosiHHbIE MarHuThl. B3aMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KUu3HU Ha 3emiie. OnbIT Opcreaa. MarHuTHoOE 1osie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3eKTpOMarHuToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib TMOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTaTENIEH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @Papazgess. SBieHue dnekTpoMarHUuTHOM — wHAyKuuu. [IpaBuno  JleHma.
OnekrporeHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3alus Tell.

JIBa poJia AeKTpUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apsIKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHHUHI 3JIEKTPUUECKOTO MOJIS.

M cToYyHMKN TOCTOSIHHOTO TOKA.

JleficTBUS 3IEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepeHne 31eKTpUYECKOro HaPSKEHUS BOJIBTMETPOM.

Peocrar u mara3uH COPOTUBIIEHUN.

BzaumopeiicTBre NOCTOSTHHBIX MarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH pa3/IeCHHs TTOJ0OCOB MarHUTA.
MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHmT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEND IOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS AIEKTPOMATHUTHON UHAYKIUH.

Omnerter @apanes.

3aBUCHMOCTH HaIpaBJICHUS WHIYKITMOHHOTO TOKA OT YCIOBUW €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHePaTOP MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimel.

OMNBITHI 110 HAOTIOACHUIO JIEKTPU3AIIUN Te MHAYKIIUEH U P COMPUKOCHOBEHUH.
WccnenoBanue nelCTBUS JIEKTPHUUECKOTO OISl HA TPOBOTHUKH M TUAJICKTPUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKEHUSI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3 PEe3UCTOp, OT COMPOTHBIICHUS
pe3ucTopa 1 HaNpsHKEHUS Ha PEe3UCTOpeE.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUSI TPOBOHUKA OT €TI0
JUTMHBI, IJI0MIAU ONEPEYHOr0 CEYEHUS U MaTepHaa.



IIpoBepka mnpaBuiia CIOXKEHUS HANPSIKEHUW MPU MOCIEAOBATEIBHOM COECIWHEHHH JABYX
PE3UCTOPOB.
[IpoBepka npaBuiia sl CUJIbI TOKA MPU MAPAJIIETBHOM COSAUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UTYILIETO Yepe3 PE3UCTOP.
OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIAECIISIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT HAIPSKEHUS HA HE.
Omnpenenenne KIIJ[ HarpeBaTens.
HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.
W3ydyeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX O0BbEIMHEHUU U Pa3/ICIICHUN.
UccnenoBanue neiCcTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKKA C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIPABJICHUsI TOKA B KaTYILKE.
N3yuenue aeiicTBUS MATHUTHOTO IOJISI HA IIPOBOJAHUK C TOKOM.
KoncTpynpoBanue u u3ydeHue padboThl IEKTPOIBUTATEIS.
N3mepenne KIIJ[ anekTpoaBuraTebHOM yCTaHOBKHU.
OnbITEl IO UCCIEIOBAHUIO SBJICHMS 3J€KTPOMArHUTHOM MHAYKLHMH: UCCIEAOBAHUE M3MEHEHUN
3HAYEHUSI U HAMPABIICHUS UHIYKIIHOHHOI'O TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOrOo JBWKEHHUs. PaBHOMepHOe mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsSiMOJIMHEHOE JBHKeHHe. CpenHsii U MTHOBEHHAsh CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JIBU>KEHUH.

VYckopenue. PaBHoyckopeHHOE TpsMonHelHoe ABmkeHne. CBoOoaHoe naaenue. OnbIThl
lanunes.

PaBHOMepHOE ABMXkeHUE MO OKpPYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
yIIJIoBasi CKOpoCcTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIO3ULIUU CHUJL.

Cwia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHHsSI, CHJIa TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpPEHHE CBOOOJHOTO TMajeHHUs.
JBuwxenne mnnaHer Bokpyr Connua. IlepBas kocMmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuabHONM TOYKHA. AOCONIOTHO TBEPAOE Teno. PaBHoBecue TBEPIOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynse Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cun TsxkecTH, ynpyroct, TpeHusi. Cs3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
[loTenumanbHas 3Heprus c:xaroi npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTUH.

Hemoncmpayuu.

Habmronenne MexaHU4ecKoro IBH)KEHUS Tella OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
CpaBHeHme myTed U TPAGKTOPUM JABUKEHHUS OJHOTO M TOTO K€ Tella OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.



N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHUSL.

HabGnronenue nBukeHus Tesaa no OKpyKHOCTH.

Habmroienue MexaHMuecKux sIBICHUH, MPOUCXOAAIUX B cucteMe orcuéta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIbHO KaOuHeTa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJla U IEUCTBYIOIIECH Ha HETO CHUJIBI.
HabGntonenue paBeHcTBa CUil TPU B3aUMOJICHCTBUM TEJI.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBH>KEHHH.

Ilepenaya nmimynbca npy B3aUMOJEHCTBUM TEIL.

[IpeoOpazoBanus HEPTrUU IPU B3aUMOJICHCTBUH TEJ.

CoxpaHeHre UMIyJIbCa MIPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca IPH a0COMOTHO YIPYTOM B3aUMOCHCTBHH.

Habmtoienue peakTHBHOTO JIBHKEHUS.

CoxpaHeHne MEXaHUYECKON FHEPIUU NTPU CBOOOIHOM I1a/ICHUU.

CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBUKEHUHU TeJa MO ACHCTBUEM MIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBaHnue TpakTta [uisl pa3roHa M JajbHEUILEro paBHOMEPHOrO JIBH)KEHUS IIapuKa WU
TEJICHKKHU.

Ornpezenienne CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JABUKEHUS IIapuKa MO0 HAKJIOHHOU
MJIOCKOCTH.

Ornpezenenne yCKOpeHus Tena Npyu paBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH TyTH OT BPEMEHH NIPH PABHOYCKOPEHHOM JIBIDKCHUH 03
Ha4aJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIHM MPH PAaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HAa4adbHOM CKOPOCTH IYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHU OJMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHUSI.
Ornpenenenne ko3P huieHTa TPEHUSI CKOIbKEHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

Ornpenenenne padOTHI CUIIBI YIPYTOCTH MPHU MOIBEME TPy3a C UCTIOIB30BAHUEM HETIOIBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenune 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3zpnen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebartenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJeOaHMI: MepuoJ, 4acToTta,
aMmIuTyna. MaremaTMueckKui W NpPYKUHHBIM MasTHUKHU. lIpeBpailieHne »5sHeprum mnpu
K0JIe0aTEeIbHOM JIBHKEHUH.

3aryxatomue konebanus. Beinyxnenasie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MexaHW4YeCKuX BOJIH. [IpogosibHBIE U TTONIEpEYHbIE BOJIHBL. J[JIHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TeJ€, CEICMUYECKHE BOTHBI.

3Byk. [ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noja JeHCTBUEM CHUIIBI TSKECTH U CUIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habnronenne BIHYK/ICHHBIX KOeOaHu 1 pe3oHaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).



Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenne 4acToThl U Mepruoia KoieOaHuil Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIA KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KOoJIeOaHH Ipy3a, MOJBEIICHHOTO K HUTH, OT MaccChl rpysa.
OnbIThI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh NEpUoAa KojeOaHUN NPYKMHHOTO MasiTHHKa OT
MAaccChl Ipy3a U KECTKOCTH IPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.
Pa3zgea 10. DieKTpOoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BouH. [lIkana 31eKTpOMarHuTHbIX BOJH. Vcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJIE COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeul.
H3ydeHue CBOMCTB 3J1€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBIEHHS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMoOnuMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
ITpenomiienne cBera. 3aKoH npenomiieHus cBeTa. [loHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHnEe NOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.
JIunza. Xox nyweit B numH3e. Onruueckas cucrema ¢oToanmnapara, MHUKpPOCKONa u
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opykocTs M 1alilbHO30PKOCTb.
Pasnosxxenue 6enoro cBera B ciekTp. OnbiTel HptoToHA. CriojkeHNE CIEKTPaTbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHEeItHOE pacpOoCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cera.
OnTruyeckuii CBETOBO/I.
Xon tyueit B coOuparomei JuHse.
XoJ Ty4der B pacCEUBarOIIEH JIMH3E.
[Toryuenue n300pakxeHU C TOMOILBIO JIUH3.
[TpuntMn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.
Mopens rnasza.
Pasnoxenue 6enoro ceera B CHEKTP.
[Toryuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
HccnenoBanue 3aBUCUMOCTH YIJIa OTPa’KEHUSI CBETOBOTO Jiyda OT yrija NaJeHHUs.
W3ydeHne xapakTepuCTUK U300pakeHus MpeIMeTa B INIOCKOM 3epKalie.



HccnenoBanue 3aBUCUMOCTH yIjla MPEJIOMIIEHUs] CBETOBOTO JIy4a OT yIJa MaJIeHUsl Ha TPaHuLe
«BO31YX—CTEKIJIO».

[Tony4yeHnue n300paKeHUi C MOMOIIBIO COOMPAOLIECH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIbI COOMpArOILEH JINH3BL.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITH IO BOCTIPUSATHUIO IIBETA MIPEMETOB MPH UX HAOIIOCHUN Yepe3 [IBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBble fiBJI€HUS.

Oneiter Pe3epdopna u mranerapuas mozenb aroma. Mogens atoma bopa. Mcnyckanue u
norJiomeHe ceera atoMoM. Kantsl. JInuHeiuaTble CEKTpBI.

PagunoaktuBHOCTE. Anbda-, Oerta- W ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyknonnass mogmens aromHoro sigpa. M3oromsl. PannoaktuBHble npeBpamenus. llepuon
HOJIypaciaja aTOMHBIX siIep.

SnepHble peakuuu. 3aKOHBI COXpAaHEHHUs 3apsAJ0BOTO U MAaCCOBOI0 YHMCE. DHEprus CBA3U
aToMHbIX saep. CBs3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuku
sHeprun CosHUA U 3BE3.

SAnepHas sHepretuka. /leificTBus paguoaKTUBHBIX U3Jy4eHUN Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TOTJIOMICHHUS.
CrexTpbl pa3aMyHbIX I'a30B.
Crnextp Bomopoza.
HaGnronenue Tpeko B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.
Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuvie padomol u onvimel.
HaOnroneHue CrijIonHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITYUYECHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTOrpadusim).
N3mepenne paaroakTUBHOTO (oHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TNpeAHa3HAaYeH M CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (pU3MKH, a TakKe Uil MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 1151 00yJaroUIMXCsl, BHIOPABIIUX 3TOT Y4eOHBIN MpeaMeT.

[Ipy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMATU3HPYIOTCS  BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuyuBaeTcs JOCTHKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX IJIAaHUPYEMBIX pe3yabTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYYHAsTPaMOTHOCTh: OCBOEHUE HAay4YHBIX METOJOB MCCIEAOBAHUSA SBJICHUN
OpUPOIBl W TEXHUKH, OBIAJIEHUE YMEHHUSMH OOBACHATh (U3MUYECKHUE SBICHMS, MPUMEHSSA
MOJTy4YeHHbIEC 3HAHUS, PellaTh 3aJa4, B TOM YHCJIe KAUeCTBEHHbIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIAaNBHO AEATEIbHOCTHBIA XApAaKTEP JAHHOIO PA3ENa pealn3yercs 3a CYET TOrO,
4TO 00y4arolrecs BHITOIHSAIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBICHATH (pU3MUECKUE SIBICHUS
B OKpY’KaroIeH MPUPOJIe U OBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HayYHbIE€ METOJbl MCCIEAOBaHUSA (PU3NYECKUX SIBJICHHM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;



00BACHATH HAay4YHBIC OCHOBBEI Hanbosee BaXKHBIX ,Z[OCTI/DKGHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
Harmpumep, MpakTUICCKOro UCIoJIb30BaHUA PA3JIMYHbIX UCTOYHUKOB SHCPIrU Ha OCHOBC 3daKOHA
MMpeBpalICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUJAOB S9HCPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHWs HaIlpaBICHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpruoTH4YeCcKOro BOCIIUTAHUSA:
[ mposiBjieHHe HHTepeca K HCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUICKON (hu3nueckoit
HayKH;
[ IEHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSM POCCUICKUX yUEHBIX --(H3UKOB;
2) rpa’KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJECHUU OOIIECTBEHHO3HAUYUMBIXU 3TUYECKUX
po0JieM, CBSA3aHHBIX C IPAKTUUECKUM IIPUMEHEHUEM JOCTUKEHUHN PU3UKH;
[] oco3HaHME BaXKHOCTU MOPAJIbHO--3TUYECKUX TPUHIIUIIOB B JAESITEIBHOCTH YUEHOTO;
3) acTeTH4eCKOro BOCIIMTAHMS:
[] BOCTIpUSITUE SCTETHUECKUX KauecTB (HU3MYEeCKOoW Hayku: €€ TapMOHHUYHOIO IMOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:
[] oco3HaHMEe IIEHHOCTH (PU3UYECKOW HAyKM KaK MOIIHOIO WHCTPYMEHTa MO3HaHHS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIIOUIEH KYJIbTYPBI,
[} pa3BuTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON JAESITEIHOCTH;
S) popmMupoBaHus KYJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONMOTYYHS:
] oco3HaHWe LIEHHOCTH 0e30MacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM MHpE,
Ba)XHOCTH NpaBUi 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAIIIHUX YCIOBHUSX;
[ cdopMHUpPOBAHHOCTH HaBbIKA pediekCHH, MPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TaKOTro K€
IIpaBa y Ipyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
[] aKTMBHOE y4yacTHE B DPELICHUHM MPaKTHYECKUX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTelbHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOTMUYECKON U COIMaIbHOM HANpaBIeHHOCTH, TPeOYIOMUX B
TOM 4Hcie U GU3NUECKUX 3HAHUMH;
[l mHTEpec K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;
7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
[] opueHTanuss Ha MpUMEHEHHe (U3NYECKUX 3HAHWM [UIsi pelieHus 3agad B o0jacTu
OKpYXKarolleld Cpelipl, IUIIAHUPOBAHUS MOCTYIIKOB M OLEHKHM UX BO3MOXHBIX ITOCIEICTBUHI IS
OKpYXKaroIllel Cpeibl;
[] oco3HaHMe II100aTBFHOrO XapaKTepa SKOJOTHYECKUX MPOOJIeM 1 yTel UX peIIeHus;
8) axanTanuu K HU3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:
] MOTpeOHOCTh BO B3aWMOJICHCTBUU MPH BBIMOJIHEHUH UCCIEIOBAaHUNA M MPOEKTOB (PU3UUECKOI
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JIPYTHX;
[] moBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITEIbHOCTD;
[ motpeGHOCTh B (OPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4Hciie GOPMYIHPOBATH UEH, IIOHATHS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;
[1 oco3nanue neUIUTOB COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
[] maaHupoBaHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (U3NYECKUX 3HAHUM;



[] cTpemiieHHe aHAJIM3UPOBaTh U BBISBIIATh B3aUMOCBSA3H MIPUPOJBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE€ C UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;

[] oleHKa CBOMX JEHCTBUH C Y4E€TOM BIUSHHS Ha OKDPYXKAIOLIYyK0 Cpely, BO3MOYKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEAMETHBLIE PE3YJIbTATHBI
B pesymbraTe ocBOeHHMs mporpamMMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanusi y oOyuyatomerocsi OyayT cQopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JJornueckue aeiicTBuA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKH OOBEKTOB (SIBJICHHUI);
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIAacCU(UKALMK, OCHOBAHUA JUIsi 0000LIeHUus u
CpPaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEYUsT B paccMaTpuBaeMbIX (pakTax, [OaHHBIX U
HAOIIOICHUSX,, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYUHHO--CIICICTBEHHBIE CBSI3M MPH M3YYEHUU (PU3UYECKUX SBICHHUN U TPOILECCOB,
JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHNEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUN, BbIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NYECKUX BEIHUUH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yueOHoOW (u3Hueckod 3amauu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHUS, BbIOOp HauboJsiee MOAXOJSIIEr0 ¢ y4ETOM CaMOCTOSITENILHO
BbI/IEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue A1eHCTBHS:
MCII0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATENBCKUII HHCTPYMEHT MO3HAHMS,
IPOBOAMUTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY ONBIT, HECJIOXKHBIA (U3NUYECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHMBaThb Ha TMPUMEHHMOCTh U JIOCTOBEPHOCTh MH(OpMaIMIO, MOJYYEHHYI0O B XOje
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYyIUpOBaTh O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUs, OIBITA, UCCIIEIOBAHMS,;
IPOTHO3UPOBATh BO3MOXKHOE JalibHeillee pa3BuUTHE (U3NYECKUX IPOIECCOB, a TaKkKe
BBIJIBUTATh TPEATNOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Patora ¢ undopmaumeii:
NPUMEHSTh Pa3jMyYHble METOJIbl, HHCTPYMEHTBI U 3alpOChl MPH MOUCKE U 0TOOpe MHPOpMAIUH
WIN JaHHBIX ¢ YYETOM MpEAIoKEeHHON yueOHol pusnueckoii 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIMIO PA3JIMYHBIX BUIOB U
dbop™m mpeacTaBIeHNUS,
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QopMy TpeiacTaBieHHs HHpoOpManmuu U
WITIOCTPUPOBATh pelllaeMble 33Ja4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpaduKoi u
UX KOMOUHAIMSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eliCTBUA:
B Xo7e OOCYyXJeHHs y4eOHOro maTepuala, pe3ylbTaToB J1abOpaTOpHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh WJIEH, HAlleJICHHbIC Ha
peleHne 3aa9u 1 NoepKaHue 0J1aroKenareIbHOCTH OOIIEHMS;



COIIOCTABJISITh CBOM CYXJIEHHUS C CYXAECHUSAMH IPYTUX YYaCTHHUKOB JAUaora, oOHapyXHBaTh
pa3JIMYME U CXOJICTBO MO3ULINIA;
BbIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTaBIATh PE3yJIbTAaThl BBIIOJHEHHOTO (PU3MYECKOro OIbITa (IKCIEPUMEHTA,
UCCIICIOBaHUs, IIPOEKTA);
NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOH M WHIMBUAYaJbHOW pPabOTHl TpHU
peLIeHNH KOHKPETHON (PU3UIECKOM PpOoOIeMBbI;
IPUHUMATh 1€ COBMECTHON JeATebHOCTH, OPraHU30BbIBAaTh JEUCTBUS M0 €€ JOCTHXKEHUIO:
pacrpenesatbe poiu, oO0CYXIaTh INPOLECCHl U pe3yJbTaTbl COBMECTHOW paboThl, 00001LaTh
MHEHHS HECKOJBKUX JTIOACH;
BBITOJIHATH CBOIO YacTh pabOThI, TOCTUTasi KAYECTBEHHOTO pe3yibTaTa 10 CBOEMY HalpaBJICHUIO
U KOOPJIUHUPYS CBOU JAECUCTBUS ¢ APYTUMH WiIEHAMHU KOMaH[bl;
OLIEHMBATh KadyecTBO CBOEr0 BKJaJa B OOLIMI NPOIYKT MO KPUTEPHUSIM, CaMOCTOSTEIbHO
c(OpMyJINPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUS.
PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:
BBISBIIAT MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs peIIeHUs
(bu3nyYECKUX 3HAHMIA;
OpPUEHTUPOBATLCSA B PA3JIMYHBIX IOAXO0JAX NPUHATUSA pPEUICHUM (MHIMBUIYyaJlbHOE, MPUHATHE
pelLlIeHUs B IpyIIe, IPUHATUE PEILIeHUH rpymIoi);
CaMOCTOSITENILHO COCTABIIATh AJITOPUTM pellieHUs (PU3MUECKON 3a/1auy WM IJIaHA UCCIIE0OBaHUS
C Yy4€TOM WMEIOUIMXCS pPECypcoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHUI;
JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh 1aH €€ H3MEHEHMUS,
OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEAOCTHKEHUS) Pe3y/IbTaTOB JI€ATEIbHOCTH, JaBaTh OLEHKY
nproOpPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JEATENBHOCTH (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalUH,
YCTaHOBJIEHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
MpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPHU pelIeHnH (U3MYECKUX 3a/1a4 WU B YTBEPKICHHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.
NPEIMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 7 kjiacce NpeaMETHbIE pe3yJbTaThl HA 0a30BOM ypOBHE JOJIKHBI

oTpaxarb chOPMHUPOBAHHOCTH y O0OYUaIOIIUXCSl YMEHUI:
UCTOJIb30BaTh TMOHATHA: (U3NYECKHE M XUMUYECKHUE SIBJICHUS, HAOIIOJECHUE, HKCIEPUMEHT,
MOJIeJIb, TUIIOTE3a, EAWHUIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOImAs Ccuia, JAepopmarus
(ynpyrasi, miacTu4eckas), HeBeCOMOCTb, COOOIIAIOLINECS COCY/IbI;
pasnuyath sBieHUs (aud¢ys3us, TEIUIOBOE JBMKEHHME 4YacTHIl BEUIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHE, MHEPIMs, B3aUMOJICHCTBHE TeJl, paBHOBECHUE TBEPABIX



TeJ C 3aKpEIUIEHHOM OCBIO BpAIllCHHMs, Iepefada JaBICHHUs TBEPABIMH TEJaMH, )KMIKOCTAMHU U
ra3ams, aTMoc(epHoe HaBlieHHE, IUIaBaHUE TeJ, MPEBPALCHUS MEXaHWYECKOH SHEpruu) Mo
ONMCAHHIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLUIUX JAHHOE
(bu3nyeckoe sBICHUE;

pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXAlOIeM MHpE, B TOM
yuciae (U3NYECKue SIBJICHHUS B NPUPOAE: NMPUMEPHI IBMKEHUS C PA3IMYHBIMH CKOPOCTSIMH B
JKUBOM W HEXUBOM IIPUPOJE, NECUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE
aTMOC(EpHOro JIaBJIECHUs Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, pblYard B Telle 4YelloBeKa, MpU
9TOM INEPEBOJUTH IPAKTHYECKYIO 3ajadyy B Yy4eOHYI0, BBIICNATh CYIIECTBEHHbIE CBOICTBA
(mpu3HaKM) PU3NYECKUX SIBICHUI;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CHJIa YIPYTOCTH, CUJIa TSDKECTH, BeC Tela, CHJla TPeHHsl, JAaBiieHue (TBEPAOro Teja, KHUJIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHUW4ecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KOO(QHUIMEHT TONE3HOTO NEHCTBHS MEXaHW3MOB, KHHETHYECKas W MOTEHIMAbHAs SHEPTHs),
IOpU ONUCAHUU TPABWIBHO TPAKTOBaThb (DU3MYECKHH CMBICI HCIOJIb3YEMbIX BEIMYUH, HUX
0003HAueHMsI U €MHHULBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOILNE JaHHYIO
($u3NYECKYI0 BEIMYUHY C APYTMMHU BEIMYMHAMU, CTPOUTH I'paUKH M3yYEHHBIX 3aBHCUMOCTEH
(UBHMYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBA Tej, (U3MYECKHE SBJIEHHUS M IPOLECCHI, HCHOJIb3ys IpaBUIiIa
CJIOJKEHUS CHJI (BAOJIb OJHOM IpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpruM, MpU OSTOM JaBaTb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alUCBIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (U3NYECKUE SBICHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATh MNPUUYMHHO--CIIECTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 JOTMYECKHX I1aroB ¢ OMopoi Ha 1—2 MU3y4yeHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pewmiath pacuéTHble 3ahaud B 1—2 AEHCTBHs, UCHOJB3Yd 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckne BEIUYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laddl 3alKChIBaThb KPATKOE YCIIOBUE,
MOJICTaBIATh (PU3UYECKUE BEIUUMHBI B (GOPMYIIBI U TPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOJMMble JJs pELIeHHs 3a/ady, OLEHMBATh PEATUCTUYHOCTh MOJTY4YEHHOU
(bu3nUecKoil BETUUNHBL;

pacro3HaBaTh MPOOJEMBbl, KOTOPblE MOXXHO PEUIMTh MpU MOMOLIM (U3MYECKHX METOJIOB, B
ONMCAHUU HCCIIEJIOBAHMS BBLACIATH IPOBEPSieMOE MIPEANOJIOKEeHUEe (TUIoTe3y), pa3iaudarh U
UHTEPIPETHPOBATH MOJTYYEHHBIH PE3yJIbTaT, HAXOJUTh OIIMOKU B XOJI€ OIbITA, JeJaTh BHIBOIBI
II0 €ro pe3yJbTaTam;

MPOBOAMTH OIBITHl MO HAOMIOIEHUI0 (PU3NYECKUX SIBICHUNH WU (PU3MYECKHX CBOWMCTB Tell:
dbopMynupoBaTh MpPOBEpSiEMble MPEANONOKEHUS, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIMOJIHATh TPSMBbIE HM3MEPEHHsS pPACCTOSHUS, BPEMEHH, Macchl Tena, 00BEMa, CHIBI U
TEMIIEPATYPhI C UCIOJIb30BAHUEM AaHAJIOTOBBIX U IU(POBHIX MPUOOPOB, 3aUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

OPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTU OJHOW (U3MYECKOH BETUMYMHBI OT JpPYyrod ¢
UCIIOJIb30BAaHUEM TNPSMBIX M3MEPEHHUN (3aBUCUMOCTH IYTH PABHOMEPHO JIBMKYIIETOCS TENa OT
BPEMEHHU [IBUKECHUS Teja, CHJIbl TPEHUS CKOJBXKEHHUs OT Beca Tejla, KadecTBa 00paboOTKu



MIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHHUS TEIl, CHUIIbI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Te€ja, OT IJIyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeJO, YCIOBUH IUIaBaHMs TeJl, YCIOBUM pPaBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOIO HCCIEIOBaHUs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, cilenys MpeUIoKeHHOMY IUJIaHy, (PUKCHpOBaTh pe3ysibTaThl MOITY4EHHOU
3aBHUCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI W TrpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHMS;
IPOBOJUTh KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO Tela, CWIa TPEHUS CKOJIBKEHUS, JaBICHUE BO3/yXa, BBITAJIKMBAIOLIAS CHIIA,
JeMCTBYIONIAs Ha TOTPYKEHHOE B )KUIKOCTD TEJO, KOA((UIIUEHT MOJIE3HOTO JeHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl MPeUI0KEHHOM HHCTPYKLMU: IPU BBIIOJHEHUH H3MEpEeHHH coOupaTh
JKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUYHCIIATH 3HAYEHUE NCKOMOW BEJIMYHHBI;
COOITIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MU padoTe ¢ 1a00opaTOpHBIM 000pYIOBaHHUEM;
yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapoMeTp, pblyar, MOABHKHBIA U HEMOABHKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;
XapaKTepU30BaTh IMPHUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
Omopoll Ha HUX oOnucaHuss (B TOM 4MCe: TMOJUIMIIHUKHM, YCTPOWCTBO BOJONPOBOJIA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HACOC, apeoMETp), UCHOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBICHUI M HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
IPUBOJIUTH MPUMEPHl (HAXOAWUTh MH(OpPMALMIO O IpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHOMN KU3HHU I oOecTiedeHns: 6e30MacHOCTH NP 00palleH!H ¢
npubopaMu U TEXHMYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbsl U COOJIIOJIEHHS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOILEN CPELE;
OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHETe B COOTBETCTBUU C 33JaHHBIM
IIOMCKOBBIM 3aIIPpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM M IYTEM CpaBHEHMS pPa3IMYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIUio, KOTopas sBISETCS MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IpPU  BBIIOJHEHUM YUYEOHBIX 3aJlaHUil  HaydyHO--TIONYJSPHYIO JINTEpaTypy
(Gu3MUecKoro cojepXaHMs, CIPaBOYHbIE MaTepHualbl, pecypchl ceTu VHTepHeT, BIaleTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3laBaThb COOCTBEHHbIE KpaTKHE MHCbMEHHbIE M YCTHBIE COOOIEHHS Ha OCHOBe 2-3
UCTOYHHUKOB MH(POPMALUU (PU3UUECKOTO COAEPKaHMs, B TOM YHUCIIE MYOJUYHO JIeNaTh KpaTKue
cooOIIeHNss O pe3yibTaTax IPOEKTOB MM YYEOHBIX HCCIEAOBAHHUM, MPH 3TOM TPaMOTHO
MCIIOJIb30BaTh U3YUYCHHBIH MOHATUIHBINA ammapaTr Kypca (U3MKH, COIMPOBOXKAATh BBICTYIJIEHUE
MpE3EHTALNEH;
IPY BBIOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEIOBAHUN paclpeAessaTh 003aHHOCTU B IpyIIe B
COOTBETCTBUHM C IIOCTABICHHBIMU 3aJauyaMH, CJIEAWTh 3a BBIOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTh TIPYMIbl, BbICTpauBaTh
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, YYUTHIBAsi MHEHHUE OKPY)KAIOIIHX.

K xonuy oOyuenust B 8 kJjiacce mpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



UCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE ABHKEHHE aTOMOB U MOJIEKYII,
arperatHbiC COCTOSAHUS BCHICCTBA, KPUCTATINIMYCCKHUEC U aMOp(bHLIe TCJ1a, HaCbIIJ_[eHHBIf/i n
HEHACBIIICHHBIA I1ap, BIAXHOCTb BO3AYyXa, TEMIIEpAaTypa, BHYTPECHHSS JHEPrus, TEIUIOBOU
JIBUTATellb, 3JEMEHTApHBIA DSJICKTPUYECKUHA 3apsfl, 3JIEKTPUUECKOE II0J€, IPOBOJHUKU U
JUBJIEKTPUKH, IIOCTOSHHBIHN 3J1EKTPUYECKUH TOK, MArHUTHOE I10JIE;

pasinyarh sBICHUA (TEIJIOBOE PACIIMPEHUE M CXKAaTHE, TEIIonepeaada, TeIIOBOE PaBHOBECHE,
CMa4YuBaHUC, KAIIWJUIAPHBIC ABJICHUA, UCHIAPCHUC, KOHJACHCAIMA, IIABJICHHUC, KPpUCTAJIM3AlUA
(oTBepAeBaHuE), KHUIIEHUE, Teronepesaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHHE),
JIEKTpU3alMsl TeJl, B3aUMOACHUCTBUE 3apsAoB, JEHCTBHUSA HIIEKTPUUECKOIO TOKA, KOPOTKOE
3aMBbIKaHHUC, B321PIMOI[CI>1CTBH€ MarduToB, HeﬁCTBHe MAarouMTHOIO II0JIA Ha IMPOBOJHUK C TOKOM,
SJICKTPOMAruHuTHasA I/IHI[yKLII/ISI) M0 OIIMCAHHIO HMX XAaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh INpPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXAroIleM MHpE, B TOM
qucJie (1)I/I3I/I‘-ICCKI/IG SABJICHUA B IPHUPOAC: IMTOBEPXHOCTHOC HATSXKCHUC U KAITWJUIAPHBIC SIBJICHUSA B
IPUPOJIE, KPUCTALIbl B IpUpoJe, nzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHue pOChl, TyMaHa, UHEsl, CHEra, IEKTpUUYECKHe SIBJIECHHs B aTMocdepe, 2IeKTpUUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Jpeiid MOIHCOB, POJIb MArHUTHOTO IOJIS JUIs
JKU3HHU Ha 3emJie, MOJISPHOE CHUSHHE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

ONHUCBHIBATh M3Y4YEHHbIE CBOWCTBA Tel W (PU3UUECKUE SBICHHS, HCIONb3YysS (QU3NUECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yelbHas TEIIOEMKOCTh
BEILIECTBA, Y/AENbHAs TEIUIOTA IUIABJICHMSA, YAENbHAs TEIUIOTa IapooOpa3OBaHUs, YyIeJIbHas
TEIUIOTAa CrOpaHWs TOIUIMBA, KOA(M(HUIIMEHT TMOJIE3HOTO JEWCTBUS TEIIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIAQXHOCTh BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOE
HanpsDKeHUE, COMPOTHUBIIEHUE MPOBOJHHUKA, YIEJIBbHOE CONPOTHBIIEHHE BEIECTBa, paboTa U
MOINHOCTH 3JICKTPUYCCKOT'O TOKa), IIpru ONMHMCAaHWU IMPABUJIBHO TPAKTOBATH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI
HCIIOJIB3YCMbIX BCJIMYUH, o0o3HaYeHUT U (S210%050%0005 (1)I/ISI/I‘~I€CKI/IX BCJIMYUH, HAXOJUTH q)OpMYIII)I,
CBSI3bIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

XapaKTECPHU30BaATh CBOMCTBA TECII, (1)I/I3I/I'-I€CKI/IG SABJICHUA W TIPOLECCHI, HCIIOJIb3ysd OCHOBHBIC
ITOJIOKECHU A MOHGKy.]'I?IpHO--KI/IHeTI/ILIeCKOI\/JI TCOpHUU CTPOCHUA BCIIECTBA, IIPHUHIMAIT
CYNEpIO3UIMM Mosiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHus 3apsija, 3akoH Oma Juis
ydacTka Lenu, 3akoH J[xoynsa—JIenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHSTH (1)I/ISI/ILICCKI/IG mponeccol " CBOMCTBaA TCJI, B TOM YHCIIE U B KOHTCKCTEC CI/ITyaI_[I/Iﬁ
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHE M3 1—2 JIOTMYECKUX LIaroB ¢ onopoil Ha 1—2 U3y4EHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3aJauu B 2—3 NIEWCTBUA, UCHONB3YS 3aKOHBI U (POPMYIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBHE,
BBISBIIATh HEJOCTATOK J@HHBIX JUIS PpEIHIeHUs 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOpMYIIHI,
H€06XOJII/IMI)Ie JJIA eé pe€miCHus, MIPOBOAUTH paC'-IéTI)I U CpaBHUBATH IIOJIYYCHHOC 3HAUCHHUC
(1)I/ISI/IV—I€CKOI\/’I BCJIIMYMHBI C U3BCCTHBIMU JJaHHBIMU,

pacrio3HaBaTh NPOOJEMbI, KOTOPblE MOXXHO PEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
HCIIOJIB3YsSA OINMUCAHUC HCCICAOBAHHA, BBIACIATH IMPOBCPACMOC IMPCATIOJIO0KCHUEC, OLUCHHUBATH
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIIEI0OBAHNUS, 1€1aTh BBIBObI;



IPOBOJIUTH OMNBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBIECHUN WM (U3NYECKUX CBOMCTB Tel
(KanmwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHS BO3[yXa OT €ro o0béMa, TeMIeparypsl,
CKOPOCTH IIpoLlecCa OCTBIBAaHUSI M HarpeBaHWs IIpU HU3JIYyYEHUM OT I[BETa H3JIydarouei
(morsjomaroneif) NOBEpXHOCTH, CKOPOCTb HCHAPEHUs] BOJbl OT TEMIIEPATypbl KUIKOCTH U
IIOIAAN €€ IMOBEPXHOCTH, IEKTPU3aLUsi TeJl U B3aMMOJAEHCTBHE 3JIEKTPUYECKUX 3apsoB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allUs MAarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO IIOJS HAa IPOBOAHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOWMCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOINO  TOKa):  (OpPMYIMpPOBAaThH  IpPOBEpsiEMble
HPEINOoN0XKEeHUs,, cOOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOIO0 OOOpYIOBaHUS, OMNUCBHIBATH XOJ
OTIBITa U POPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIaKHOCTU BO3/lyXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJIb30BAHMEM AaHAJIOIOBBIX MPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3YyJbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOM (U3UYECKOM BENUYMHBI OT JPYrod ¢
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHUMOCTb CONPOTHBJIEHMSI IMPOBOAHHKA OT €ro
JUIMHBI, TUIOILAAN MONEPEYHOr0 CeUYEHUs M YAEIbHOIO CONPOTUBIICHUS BEIECTBAa MPOBOJAHUKA,
CWJIBI TOKa, MJYLIEro uepe3 MPOBOAHMUK, OT HANpPSDKEHHs Ha IPOBOJHUKE, HCCIEIOBaHUE
[OCIE0OBATEIBHOTO W MApajuIeIbBHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IIJIAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIIEAYs NPEI0KEHHOMY IUIaHY,
(buKcUpoBaTh pPe3yNbTaThl IMOJYYCHHOH 3aBHUCUMOCTH B BHUAE TaOIuL U TpaduKoB, JenaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHHs (U3NYECKUX BEIWYHMH (yAeiIbHAs TEIJIOEMKOCTh BEIIECTBA,
COIIPOTHBIICHUE TIPOBOJHHMKA, pab0Ta M MOIIMHOCTh JJIEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, Ceys MPEI0KEHHOW UHCTPYKLUH, U
BBIUNCIIATH 3HAUEHNE BEIIMUNHBL,

coOiroaaTh NnpaBuiia TEXHUKU 0€30I1acCHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpOM Ha MX OMNHMCAHHA (B TOM YHCIIE: CHCTEMa OTOIUIEHHS JOMOB, TMTPOMETp, IapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUYUK DIIEKTPUUYECKON SHEPIHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIIEKTPONPUOOPH! (IPUMEpPHI), SIEKTPUUECKHE MPEeIOXpPaHUTENH,
AIIEKTPOMArHuT, JJIEKTPOJBUTATENb IIOCTOSHHOTO TOKa), HCIOJIb3YysS 3HaHMS O CBOWCTBax
¢u3nueckux sSBIECHUH U HEOOXOUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATENb BHYTPEHHETO CrOpaHMsl, dJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Leneil ¢ MOoCIeI0BaTEIbHBIM U NapaJuIeIbHbIM COEUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaUEHHSI ITIEMEHTOB JIEKTPUUYECKHX IIETIeH;

MPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOTO HCIOIb30BAaHUS
¢bu3nyecKnX 3HaHUH B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHns 6€30MacHOCTH MpU 0OpaIleHUH C
npubopaMu U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsl U COOJIIOJICHHS HOPM
HKOJIOTHYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

OCYIIECTBIISITh NMOMCK HHPOpMAIMK (QHU3NYECKOro cojaepkaHus B HHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW W NYTEM CpaBHEHHUS JOIOJHUTENIbHBIX HCTOYHUKOB  BBIIEIATH
UHPOPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCMOJIb30BaTh TPU BBINOJHEHWH Y4YEOHBIX 3aJaHUN HAy4YHO--TIONYJSIPHYIO JIUTEPATypy
(GU3M4ecKOro CcoJepXkaHMs, CIPaBOYHbIE MaTepHaibl, pecypcbl ceTu VHTepHeT, BiaaeTh



npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;
CO3/1aBaTh COOCTBEHHBIEC NMMCHMEHHBIE U KPAaTKUE YCTHBIE cooOIIeHus, 0000mas nadopmarmio
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOTO COAEp’KaHMsl, B TOM YHUCIIe IMYOJINYHO MPEACTaBIATh
pe3ysbTaThl IPOEKTHOM WM HUCCIENOBATEIbCKON JEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCTIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALUEM;
IPY BBIIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3MUYECKHX IPOLECCOB PACHPEEIIATh
00513aHHOCTH B IPyIIIIE€ B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMU, CICUTh 3a BBIIIOJHEHUEM
IUIaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKJIAJ B
JESATEIbHOCTh ~ IPYNIbl, BbICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, IPOSABIIAA
TOTOBHOCTb pa3peiaTbh KOH(DIUKTHI.

K xoHuy oOyuenus B 9 kJjacce npeiMeTHblE pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaAIOLIUXCSl YMEHUI:
UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETa, MaTepuaIbHasl TOUKA, TPAEKTOPUsI, OTHOCUTEIbHOCTh
MEXAHUYECKOT O JIBUKCHMSI, negopmanus (ynpyras, IUTaCTHYECKas), TpEHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3kH, LEHTP TSKECTH, aOCOIIOTHO
TBEP/OE TENO, HEHTP TSHKECTU TBEPAOIO Tejla, paBHOBECUE, MEXAHUYECKUE KOJIeOaHusl U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJa AJIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPBl UCITyCKaHUs W MOIJIOLIEHUs, anbda-, 6eTa- u
ramma-M3JIy4eHUs, U30TOIbI, IAEPHAs YHEPreTHKA;
paznuyath  sABIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSIMOJIMHEWHOE  JIBUYKEHHE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBM)KCHHE, CBOOOJHOE TaJeHHE TEJl, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHUE, KoJebaTeslbHOe
JIBIDKEHUE (3aTyXarolle M BBIHYXKJCHHbIE KoOJeOaHUs), pPE30HAHC, BOJHOBOE JBI)KEHHE,
OTpa)kKeHHE 3BYKa, MPSIMOJMHENHOE pacHpOoCTpaHEHUE, OTPaKEHHE M NpPEJOMJIEHUE CBETa,
MIOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3jioKeHHe Oeloro cBeTa B CIEKTP U CIIOKEHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPaJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEWYaTOro CHEKTpa H3JIyuyeHHs) MO OINUCAHMI0O HX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (PM3MUYECKUX SIBICHHUN B OKpY)KamolleM Mupe (B ToM
yucie (usnueckue sBICHUS B MPHUPOJE: NPWIKMBBI U OTIUBBI, JBMKeHHE MiaHeT CoyHeuHOU
CHUCTEMBI, DPEAKTHBHOE JIBUJKEHUE KHMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3eMJIETpSACEHUE, CeHCMHYECKHe BOJHBI, ILyHaMH, 3XO0, I[BeTa TeJl, ONTHYECKHUE SIBICHUSA B
npupose, OHMONOrHYecKoe JeHCTBUE BUAMMOIO, YIbTPa(HUOIETOBOTO U PEHTTEHOBCKOIO
U3Y4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JY4M, pPaJAHOaKTHBHOE
U3JIy4YEHUE NPUPOJIHBIX MHHEPAJIOB, ACHCTBHE PpaJUOAKTHBHBIX HW3IYyYEHHH Ha OpraHHU3M
YyeJioBeKa), PH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIICNSTh CYIIECTBEHHbIE
cBoiicTBa (MpU3HAKK) GU3NYECKUX SBIICHUM;
ONHUCBHIBATh M3yYCHHbIE CBOWCTBA TeN W (PU3UUECKUE SBICHHS, HCIONb3YysS (PHU3NUYECKUe
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMenieHle, MyTh, yrioBas CKOPOCTh, CHJIa TPEHHUs, CHJIa YIPYrOoCTH, CHJIA TSKECTH,
YCKOpeHue CBOOOJHOIrO MaJieHusl, BEC Tela, MMITYJIbC Teja, UMIYJIbC CHIIbI, MEXaHWYeCcKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEpPIrus Teja, MOJHSATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJbHAsL DHEPIUsl CKATOM NPYKHUHBI, KHHETHUYECKAs 3HEPIUs, IOJIHAs MEXaHWdecKas
SHEprus, Mepuoa M dYacroTa KoieOaHWi, AJMHA BOJHBI, T'POMKOCTb 3ByKa M BBICOTa TOHA,



CKOPOCTh CBE€Ta, IOKa3aTeib IMPEIOMIICHUS CpEelbl), MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
(GU3HYECKUN CMBICT UCTIOIB3YEMbIX BEIMYWH, 0003HAYCHUS U SIUHUIIBI (PU3MUECKUX BEIMYUH,
HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (PM3UUECKYIO BEJIMYMHY C JPYTMMHU BEIMUYMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U MPOILECCHl, HCIOIb3Ysl 3aKOH
COXPAHCHHS PHEPTUH, 3aKOH BCEMHPHOTO TITOTCHHSI, MPUHIIMII CYIEPIIO3UIIUN CHJI, TIPUHIIUI
OTHOCUTENIbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3AKOHBI
OTpPaKeHUsI U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsAI0BOr0O M MAacCOBOTO UHWCEN MPHU
AJIEPHBIX pPEaKLUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alMCHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUYHMHHO--CIEACTBEHHbBIE CBS3H, CTPOUTH
00BsicHEeHHE M3 2—3 JOTMYECKHX MIaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4il (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
u GopMyIbl, CBA3bIBalOIIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHaiM3a YCJIOBUS 3a/lauyd
3alUChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WM M30BITOYHBIE JaHHbBIC, BHIOMPATh
3aKOHBI W (OPMYJIbI, HEOOXOJUMBIC [UIsI PEIICHHsS, IMPOBOIUTH PACUYETHl W OICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUeHHs (PU3MUECKON BEIMIHUHEI,

pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh NpU HOMOIIM (U3HUYECKUX METOOB,
UCIIONIB3YSl OMHMCAHME KCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE MPEAINONIOKEHHE, OIECHUBAThH
MPaBUJILHOCTh TIOpSAJIKA TPOBEJACHUS HWCCICAOBAHMS, J€NaTh BBIBOABI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MPOBOAMUTH OMBITHI MO HAOMIOIEHUIO0 (U3UYECKUX SBICHUN WU (PU3NYECKUX CBOWCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI DHEPIHU, 3aBHCHUMOCThH MEpHOa
KOJIeOaHU IPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTY/IBI MaJIbIX KOJieOaHWH, MPSIMOJIMHEHHOE PaclpOoCTpaHEHUE CBETa, Pa3lIoKEHHE Oeoro
CBETa B CIIEKTP, U3yUYEHHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKalie U CBOMCTB M300paKEHUS
npeaMeTa B cOOMparoIieit JTHuH3e, HA0MI0ACHNEe CIUTONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 00OpYAOBAaHMUS, ONUCHIBATH X0
OTIBITA U €r0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOANUTH MPH HEOOXOTUMOCTU CEPUI0 TMPSMBIX H3MEPEHUM, OMpeenss cpeiHee 3HaueHUe
u3MepsieMoil BenMuuHbl ((POKyCcHOE paccTosHME coOHMparoliedl JTUH3bI), 00OCHOBBIBATH BBIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

MIPOBOAMTH HCCJIEOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C MCIOJIB30BAHHEM MPSMBIX
U3MEpEeHHl (3aBUCHMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIKEHUM 0€3 HayalbHON
CKOPOCTH, Tepro/ia KoieOaHuii MaTeMaTHUECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTiia
OTpaXKeHMsI CBETa OT yrja MaJeHus M yrjia MNpeoMJIeHUS OT yIiia MaJeHus): MJIaHUPOBaTh
HCCJIEIOBAaHHUE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3Y/IbTAThI MOJIYYEHHON
3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHUAE TaOmuI u TrpaduKoB, AenaTh BBIBOABI IO
pe3ynbTaTaM HCCIeI0BaHNUS,

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIMUMH (CPEIHSsl CKOPOCTh U YCKOPEHHE Tela
NP PaBHOYCKOPEHHOM JIBFDKCHHH, YCKOpEHHE CBOOOJHOTO TaACHUs, XKECTKOCTh MPYKHUHBI,
KOX(P(UIIMEHT TPEeHHsI CKONBXKEHHUS, MeXaHWdeckas paboTa W MOIIHOCTh, YacTOTa M TMEPHOJ
KoleOaHUN MaTeMaTHYeCKOro M TMPYKUHHOTO MAasSTHUKOB, ONTHUYECKAash CUila COOMparormei
JMH3bI, PAJUOAKTUBHBIM (OH): IJIAHHUPOBATH H3MEPEHHUs, COOMpPATh HSKCHEPUMEHTATbHYIO



YCTaHOBKY U BBIIOJIHATh U3MEPEHHUS, CIENYS NPEUI0KECHHON HHCTPYKLIUHU, BEIYUCIIATh 3HAYCHUE
BEJIMYMHBl M AHAJIU3UPOBATh IIOJIYYEHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOW IIOTPEIIHOCTH
U3MEpPEHHU;

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH ITPpU paboTe ¢ 1a0opaTOpPHBIM 000pYI0BaHUEM;
pasinyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (PM3MYECKMX MOJENeN: MaTepuanbHas TOUKa,
a0COJIIOTHO TBEPAOE TEJIO, TOYEUHBIN HUCTOUHUK CBETA, JIyd, TOHKAs JIMH3A, [NIAHETapHAasl MOJIEb
aToMa, HyKJIOHHas MOJZIEJIb aTOMHOT'O s1/1pa;

XapakTepu30BaTh NPUHIMIIBI JEHCTBHUS M3Y4YEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMopoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, JATUUKHU IOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, 5XOJIOT, OYKH, IepUCKOIl, (oToamnmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOII, O3UMETP, Kamepa BuiibcoHa), WCMONB3ys 3HAHUS O CBOWCTBaX (PU3MYECKHX
SBJICHUH U HEOOXOAUMbIe (PU3HYECKHE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M  TEXHOJIOTMYECKHX IPOLIECCOB IPU PEIIEHUU Yy4yeOHO--
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300pakKeHUH B TIIOCKOM 3epKaje U
cobuparoniei JInH3e;

IPUBOAUTE MpPUMEpPHI (HaXOIUTh MH(OpMALUIO O MpuUMepax) MPAKTUYECKOIO HCIOJIb30BaHMS
(du3nUecKruX 3HAHUH B IIOBCETHEBHOW KHU3HHM I 00ECTIeYeHUsT OE30IIaCHOCTH TP OOpAIEHUH C
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0pPOBbsi U COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpELE;

OCYILECTBIIATh MOMCK MHPOpMaLUU (PU3NYECKOrO cojaepkaHus B MIHTepHETe, cCaMOCTOSTEIbHO
(dopMynupys MOUCKOBBIM 3alpoc, HAXOAUTh IMYTH OMNPENEIICHUS JTOCTOBEPHOCTH IOJIy4YEHHOU
MH(pOpMaLlMK HAa OCHOBE UMEIOIMXCS 3HAHUM U JIOMOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh MpPHU BBINOJIHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--TIONYJSIPHYIO JINTEPaTypy
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (PU3MUECKOro conepKaHMsl, MyOJIMYHO MpPEACTaBIATh PEe3yJbTaThl
IIPOEKTHOM WJIM MCCIIENOBATEIBbCKOW JIEATEIBHOCTH, IPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapaTr u3y4aemoro pasjeina (U3HKU U COPOBOXK/IATh BBICTYIIJICHHUE

npe3eHTanmen ¢ yu€ToM 0coOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/m MPOrpaMMblI Bcero Oﬁl—lTpOJ]beIe p 6aKTm1ec1me o0pa3oBaTejibHbIE
paGoThI pa6oThI pecypesI
Pa3nes 1.Pu3uka u e€ posib B IO3HAHMHN OKPY:KAKOIIEro MHUpPa
bubmuorexa [JOK
- 2 0 0
L1 Pu3mka - HayKka o npupoze https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 0 0
12 DH3MICCKHE BETHUHHEI https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
2 0 1
1.3 EcTecTBeHHOHAYYHBIH METO/] ITO3HAHHMSI hitps://m.odsoo.ru/7£416194
Hroro 1o pasueny 6
Pa3nes 2.1lepBoHayabHbIe CBeICHHUS O CTPOCHMH BeLEeCTBA
bu6mmoreka [IOK
1 1
21 Crpoenne semecTsa 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 2 0 1 bubnmnorexa [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 1 1
2.3 ArperaTHbI€ COCTOSIHUS BEIIECTBA hitps:/m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3./IBu:xeHMe M B3auUMo/ielicTBHE TeJl
bu6mmorexa [IOK
1
31 MexaHICECKOS ABHKCHHE : 0 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4 1
32 Mnepuii, Macea, MIOTHOCT 0 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
14 1 2
33 Cuma. Bugst cut https://m.edsoo.ru/7f416194
HWroro 1o pazneny 21




Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B

41 [asnenue. llepenava naBneHus: TBEpAbLIMU 3 1 bubnunoreka [HOK
) TeJlaMH, )KUAKOCTSIMHU 1 Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapierne xuakocth > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmochepHoe fapieHHe 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
) B HUX TEIIO https://m.edso0o.ru/7f416194
Hroro o pasueny 21
Pa3nes 5.PaGora 1 MOIIHOCTh. JHeprus
bu6mmoreka [IOK
> Pabora u momHocTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>-2 Hpocteie Mexanusmel > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4
>3 Mexanueckas Sueprius 0 https://m.edsoo0.ru/7f416194
Hroro no paszueny 12
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 15




8 KUIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne m/m
NMPOrpamMMbl Bcero KogITpo.m)m,Ie Tip 6aKanec1me o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypeb
Pa3znen 1. TenioBble ABJIEHUA
. bubmuorexa [JOK
1.1 7 0 0
CTpocHue 1 cBOMCTBA BellecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CILIOBRIC TIPOLCCCI https://m.edsoo.ru/7f4181ce
Hroro mo pasueny 28
Paznen 2.9/iekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
71 DJeKTpUUYecKue 3apsabl. 3apsHKeHHbBIE Tela U 7 0 1 bubnuorexa [JOK
) HUX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 11 20 1 7
OCTOAHHBIH SJICKTPHHICCKIH TOK https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHUTHDIC ABJICHHA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4 0 0
ONeKTPOMArHUTHAs HHAYKIHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/
°n/n IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pasznes 1.Mexannuyeckue siBJeHHUS
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
) OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 20 1 3
12 Bsanmoneiictsue Ten https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. 10 0 3
1.3 SaKOHEI COXpaHEHH: https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeiny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHUsA U BOJHDBI
bu6nmoreka [JOK
. 7 0 3
2.1 Mexammrieckue konebamns https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. . 8 1 3
2.2 Mexaumrieckue BONHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3.2/1eKTPOMArHUTHOE 0JI€ H JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHUTHOE MOJIE U bubnuoreka [IOK
3.1 6 0 2
DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4ab
Wroro no pazmeny 6
Pa3nen 4.CBeToBbIe SIBJICHUS
bu6mmorexa [IOK
. 6 0 2
4.1 3aKOHBI pacpOCTPaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. 6 0 3
4.2 JIuH3BI ¥ ONTUYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 0 2 Bubamorexa [IOK

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




Hroro no pazneny

15

Pa3nea 5. KBanToBbIe IBJIeHUSA

5.1 Hcnyckanue v morjaomnieHue cBeTa aToMoOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOI'O s/1pa 6 1 nggggf:;;gﬁ% f41ada6
53 | Slacpmbic peastm 7 ! bipsymedsoosu7t8 Ladss
Htoro no pazneny 17
Pa3nes 6.11oBTOpUTEIHHO-00001AI0IIM I MOTYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAepKAHUST 9 ) bubnuorexa [JOK
Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoandyecTBO 4YacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabsnbie| IIpakTunueckme
n/n yp Bceero p p I:j o0pa3oBaTte/ibHbIE
a00ThI a00ThI
p pabo pecypchl

1 ®du3uka — Hayka o npupone. ABneHus
TIPUPO/IBI

2 dusnueckue sIBICHUSA
®dusnyecKue BETMYHHBI U UX H3MEPCHUE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TemMIepaTypsl"

5 Meroasl Hay4yHOrO 1o3HaHus. Onucanue bu6nmorexa LIOK
(bU3HYEeCKUX SIBJICHUH C ITOMOIIBIO0 MOJICNICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

6 JATbHOCTh MOJETA IIapUKa, ITYIIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BbICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE bu6nmorexa LIOK
JUCKPETHOE CTPOECHHUE BEILIECTBA https://m.edsoo.ru/ff09fe0Oa

8 JIBMKeHHE YacTHIl BEIIEeCTBA Bubanorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «OMnbITH IO 1
HAOJI0ICHUIO TETIOBOTO PACIIMPEHUS Ta30B)

10 ArperaTHbie COCTOSIHHSI BEIIECTBA
Oco00EeHHOCTH arperaTHBIX COCTOSHHI BOIBL.

11 O06o0meHue mo II))azneny «IlepBoHauambHBIE bubmnorexa [JOK

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOECHUHU BEILIECTBA
12 Mexanundeckoe qBukeHue. PaBHomepHOE 1 but6mmoreka [IOK




HEpPaBHOMEPHOE JIBUIKECHUE

https://m.edsoo.ru/ff0a05c6

13 CxopocTtb. Equnuiibl ckopoctu buGmuorexa LJOK
P e H P https://m.edsoo.ru/ff0a079c
14 Pacder myTtu ¥ BpeMEHH IBUKEHUS buGnuorexa [JOK
yr p A https://m.edsoo.ru/ff0a0ae4
bu6nmoreka [IOK
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl https-//m.edsoo.ru/f0a0c10
16 [LnotHOCTH BemecTBa. Pacuer macchl u bubnuoreka [{OK
00beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHast pabota «OrnpeneneHue
IJIOTHOCTU TBEPAOTO TEJIa»
18 Pemenue 3agau mo teme "I1oTHOCTH bubnuoreka [{OK
BelecTna https://m.edsoo.ru/ff0al23c
19 Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuita ynpyrocrtu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCUMOCTH pacTsKEHU (IedopMaIum)
MPY>KUHBI OT MPUIIOKEHHON CUIIBI»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
CBs13b MEXTY CHJION TSKECTH U MAcCoi Tena.
22 Bec Tena PI;}I’HCHI/IC 3a1a4 o teme "Cuna bubmmorera LTOK
" g https://m.edsoo.ru/ff0al778
TSDKECTU
Cuna TspKeCcTH Ha IpYTuX IUIaHeTax. bubmuoreka [IOK
23
Pur3nyecKue XapakTepUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
but6mmoreka [IOK
24 Hsumepenne cur. JluaamomeTp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec rena. Henecomocts https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI, HalPaBJIEHHBIX 110 bubnmnoreka [JOK
26 . > o
OJIHOU IIpsIMOM. PaBHOAECHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3amad mo reme "PaBHonelicTByrOmIast

CHII




3 Cwita Tpenus u e€ Bubl. TpeHue B IpUPOE U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3yueHue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBXKEHHUS OT bubnmnoreka HOK
CUJIBI JABJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pewenne 3aiay Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pewenue 3anau no remam: «Bec Tenay,

31 «['padmueckoe n3odpaxkenue cuiny, «Cuib, BH6J?HOTeKa HOK
«(PaBRONESHCTEYOMA CEID https://m.edsoo.ru/ff0alde0
KonTponbhas paboTa no remam:

3 «Mexannueckoe aBUKeHUe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3o0paxkeHue crn, «CHtb»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmmoteka IIOK
YBEJINYEHUS aBICHU https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHHS ra3a bubnnorexa [JOK
0T 00BbEMa, TEeMIIEPATYPHI https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPALIMHU TEIAMH, bu6nunorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUIKOCTHU U Ta3e, BRI3BAHHOE bubnmnorexa [JOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau o teme «JlapineHue B but6mmoreka [IOK
JKUJKOCTH U Taze. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826

bubnunorexa LIOK
necs bl

38 Coobmarommecs cocyn https://m.edsoo.ru/ff0a2970

39 I'mapaBanyeckuit mpecc buGmuorexa [JOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC

A1 ATmocdepa 3eMiIH U IpUYUHBL e bubmuoreka [JOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a




bubnunoreka LIOK

42 Bec Boznmyxa. AtmochepHoe naBieHue hitps://m.edsoo.ru/ff0a2bSa
N3mepenue armocdeproro narineHus. OnbIT bubnmnoreka HOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTrO JaBICHUS OT bubmmoreka [JOK
BBICOTHI HaJl YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocdepHoe 1aBieHue bubnmoreka [JOK
Ha Pa3jIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amad mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubnnorexa [JOK
B HUX T€JIO. ApXUMeEJIOBA CHJIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabota «OrnpeneneHue
48 BBITaJI'I)KI/IBEI-O epﬁ CHJIBI efII)C"li 17011 (7 @F] buGnuorexa [JOK
m > A yiom https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B JKUJIKOCTbH)
JlaGopatopHast paboTa 1o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Tejia B bu6mmoreka IIOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
YACTH TeJIa»
bu6mmoteka IIOK
>0 Inasanme e https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JOJIKH U
onpezaeneHue e€ rpy30noabEMHOCTH"
Pemenne 3agau no remam: «llnaBanue cynos.
52 Bos onnafllaaHI/Ie» «JlaBneHue TBe BIiI(I[TeJ'I Bubmuorexa LIOK
JLYXOIL ’ pA ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEN U Ta30B»
53 Kontponbnas pabora o teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
bubnunorexa LIOK
>4 Mexanmieckas padota https://m.edsoo.ru/ff0a3f82
55 MomHocTh. EAuHUIEI MOIITHOCTH but6mmoreka [IOK




https://m.edsoo.ru/ff0a3f82

VYpoxk-uccinenoanue "Pacuét MOITHOCTH,

56 9 N 1
pa3BUBAEMOM MpU NOIBEME I10 JIeCTHUIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHUJI Ha pblyare
Pervaru B TexHuke, OBITY U IPUPO/IE.
58 Jla6opaTopHas aéOTa «}I’/ICCJ'II;I[I())BaHI/IC 0.5 Bubmorexa HOK
paToptaz p ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3anay 1o teme «Y clioBus bubnnorexa [IOK
paBHOBECHS pheIYara https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neicTBust
60 Mexanu3Ma. JlaGoparopHas pabora 0.5
«M3mepenne K11/l HAKJIOHHON IIJIOCKOCTHU
61 Penrenne 3amau mo reme "Padora, MOIIIHOCTD, bubnunoreka LIOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sueprusi. Kunernueckas u bubnnorexa [JOK
MOTEHIMAJIbHAS JHEPTUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun bubmoreka LOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"JKCIIEpUMEHTAIBHOE OIPEIEIICHHE
64 N3MEHEHHSI KHHETHYECKON ¥ MOTEHITMATbHON 1
SHEPTUU MPYU CKATHIBAHUU TeJIa 10 HAKIOHHOM
MJIOCKOCTH"
65 KonTtponpHas padora o teme «Pabora u
MOITHOCTb. DHEPTHSI»
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubmuorexa [IOK
66 " "
Mexannueckoe OBUKEHUE https://m.edsoo.ru/ff0adee6
67 PesepsHslit ypok. Pabora ¢ TekcTamu 1o Teme bubmuorexa [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta3oB" https://m.edsoo.ru/ff0a4ffe
63 PesepBHslit ypok. Pabota ¢ TekcTamu 1o Teme

"Pabora. MomHocTh. DHeprus"
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8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgponbie
h Tema ypoka
/i yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne oBpazoBaTeIbHEIe
padoThbI padoThbI pecypeb
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPHUH U UX OgbITﬁbIe Eubmaorexa IOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
COCTOSIHUU BeEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOKCTB TBEPOTO, KUKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA HA
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH
5 Kpucrannuueckue u amopgHbie Tena bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalWJUTSIPHOCTb. bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacuIupeHne U CKATHE bubmmorexa LOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHUIL
9 Buytpennss sneprusi. Cnocoobl H3MEHEHUs bubnnoreka [JOK
BHYTPEHHEHN YHEPrUu https://m.edsoo.ru/ff0a5c60
10 Bunn Temmonepenauu Bubmiorexa HOK
P https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTuueckoe
11 I/I(E)HOJ'II)SOE;HFI)/IG TGHJ‘IOBII))IX CBOMWCTB BEIIECTB U 1 Bubmiorexa LIOK
N https://m.edsoo.ru/ff0a65c0
MaTEepUaJIoB B LIETSX SHEProcOepekeHus
12 KomuuectBo Temnotel. Y aenpHas bubmuoreka [JOK




TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeH#e TeruioBoro 6ananca. TemmooOmeH bubnunoreka [JOK
13
U TEIJIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopatopunas pabora "HccnenoBanue
14 ;IBJIeIfI/I;I TIC)HHOCI))6MeHa npu CMIC[IHI/IBaHI/II/I bubmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOJAbI
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO
15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM MPHU
OXJIKICHUHI
Jlaboparopuas pabota "Onpenenenue bubnuorexa [JOK
16 . "
YIEIBHON TEINIOEMKOCTH BELECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJbHAas TEIJIOTa bubnnorexa [JOK
Cropasus https://m.edsoo.ru/ff0a7bSa
[1naBnenue u oTBEpACBaHME
18 KPUCTAJUTMYECKHUX ’P;gn VY nenpHas TemiuoTa bubmorexa [IOK
P ahde https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
YACIBbHOU TEIJIOTHI TIJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora
71 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnnorexka [JOK
3aBUCUMOCTB TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopuas pabota
22 "Onpenenenune gﬁocnwmﬁmﬁ r1)3na>1<1})100T1/1 bubmorexa [IOK
pedl " https://m.edsoo.ru/ff0a7628
BO31yXa
23 Pemrenue 3aiau Ha onpeeneHne BIaKHOCTH
BO31yXa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO

CTOpaHMSI




75 KII/ TermoBoro nBurarens. Tennosbie bubnunoreka [HOK
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

2% 3aKOH COXpaHEHHMS U IPEBPALICHUS YHEPTUH B
TEIUIOBBIX IpoIleccax
[Toaroroska Kk KOHTPOJILHOM padOTE 110 TEME

27 "TenaoBrle HBHGHP;[ﬂp I/I3MeHeI;me arperaTHbIX Bubmiorexa LHOK

N . P https://m.edsoo.ru/ff0a8312
COCTOSIHUH BeIIeCcTBa
Kontpoasnas padora no teme "TemnoBkie
28 ﬂBHel;-IpHH I/I3M§H6HI/IC arperaTHbIX COCTOSIHHI Brommozexa [IOK
T p https://m.edsoo.ru/ff0a86ae
BCIIECTBA

29 Dnektpuzanus Tel. [[Ba posa aIeKTpUIecKux
3aps0B

30 VYpok-uccienoBanue "IIeKTpU3AIMS TEI
WHJYKLIWEW U [IPU CONPUKOCHOBEHUH"

31 B3aumMoeiicTBre 3apssKeHHBIX TEIl. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87¢e4
Onektpudeckoe moje. HanpsokeHHOCTh

32 SJIEKT queCKoro mous. 1T I/II)HIII/IH Bubmmorexa [IOK

P P . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIINH SJIEKTPUUECKHUX MOJIEH
33 Hocutenu snektpuyueckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue aToma

34 [IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnorexka [JOK
COXpaHEHUs DIIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [JOK
JJIEKTPUYECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYCCKUH TOK, YCIOBHS €ro

36 c echOBaHI/Iﬂ I/IC”}(})/'—IHI/IKI/I DJECKTPUYECKOTO bubmioreka LJOK

ym ) p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUA AIIEKTPUYECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiicteue

QJICKTPHUYCCKOI'O I10JIA Ha TIPOBOJAHUKH U




OURJIEKTpUKN"

39 DNEeKTPUUYECKHUM TOK B METAJLJIaX, )KUJKOCTAX bubnunoreka [JOK
M razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YACTH
A1 Cuna toka. JlabopaTopHas padora 0.5 bubnunoreka [JOK
"M3Mepenue u peryampoBaHuie CUilbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
OnekTpuyeckoe Hanpsukenue. BoasTMmerp.
42 Jla6o Ia)lTo Has a60IT)a "U3mepeHue u b 0.5 bubmmorexa [IOK
patop P ,P ' https://m.edsoo.ru/ff0a9e14
peryJaupoBaHue HAPSKCHUS
43 CornpoTHBIICHHE POBOAHUKA. Y ACIBHOE bubnnoreka [JOK
COIIPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 AJIEKTPUYECKOTO COMPOTUBJICHUS ITPOBOIHUKA 1 bu6mmoreka [IOK
OT €ro JUINHBI, INIOIIAaH [IOIIEPEYHOr O https://m.edsoo.ru/ff0aa738
ceyeHus 1 marepuaia
3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHUS. bubnuoteka [JOK
45
3akoH OMa U1l yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnnoreka [JOK
pe3ucTOop, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3nucTope”
47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEJIMHEHHUS IPOBOJHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
48 CJIO’KEHUS HANPSLDKEHUU TTPU 1 bubmuotexa [JOK
IIOCJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopoB”
JlabopaTopnas pabota "IIpoBepka npasuna
49 IS cinm I;OKaIr)I U I1a aJIJP;eJlLI})IOM P 1 Bubmorexa [IOK
P p " https://m.edsoo.ru/ff0aadle
COCJIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma bu6mmoreka [JOK

AJIA PA3JIMYHOIr0 COCAMHEHUA ITIPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a




51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnunoreka [HOK
3akoH J[xxoyins-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHas padota "Omnpenenenue paboTbl 1 bubnmoreka [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre Henu U MOTpeOuTenu
53 KT pl/meCKoﬁ SHEPTUHU B 6II)nIT Kopotkoe bubmorexa [IOK
P P y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
s4 "DnekTpuuecKue 3apsabl. 3apsHKEHHbIE Tea U bubnnoreka [HOK
uXx B3auMoJiercTBus. IlocTossHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
55 "DrekTpuuecKue 3apsbl. 3apsLKCHHbBIC Tela U bubnnoreka [JOK
ux B3auMoaercTBua. I1ocTOSIHHBIH https://m.edsoo.ru/ff0abeal
AIEKTPUUYECKUN TOK"
56 IlocTosTHHBIC MAarHUTEL, KX B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue noneu bubnuotexa [JOK
57 " 1
TMIOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOE 1ojie. MarHuTHOE T10JIe 3eMITH U bubmuorexa [JOK
€ro 3Hau€HHeE IS )KM3HU Ha 3emuie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarHuTHoOE 1moje
59 AEKT HEeCKoro TOKa MarHuTHoe nojue bubmorexa [TOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue 3EeKTPOMarHiTOB B TEXHUKE.
60 H£6opaT0 Hasl a6£Ta "N3yuenue neiCcTBUA 0.5 Brbmorexa LIOK
PHAA P ya | ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJIsSI HA MPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
Hcnonws3oBanue >neKTpoABUTATENCH B
61 TEXHUYECKUX YCT oﬁcEBax Y Ha TPAHCIIOPTE bubmorexa LIOK
yerp " p pTe. https://m.edsoo.ru/ff0ac86¢c
JlaGoparopHas padota "KoHcTpynpoBaHue u
u3ydeHue paboThl dJIeKTpoiBUTaTeNs"
62 OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOM




naaykuuu. [Ipasuno Jlenna

Onekrporerepatop. CriocoOb! MOTydeHUS

63 BJIEKTPUYECKOW SHEPTUr. DIIEKTPOCTAHIIMM Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

64 [ToaroroBka Kk KOHTPOJBHOM paboTe MO TEMe 1
"DJIeKTpUUECKUE U MATHUTHBIC SIBJICHUS"

65 KontponbHas paboTa mo teme 1 bubnunoreka [JOK
"DJIeKTpUUECKUE U MATHUTHBIC SIBJIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblii ypok. Pabora ¢ Tekcramu 1o TeMe bubnuoreka [IOK

66 n n 1

TeroBble sIBICHUSA https://m.edsoo.ru/ff0accSe
PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe bubnuoreka [IOK
67 ; 3 - 1
IToCTOSIHHBIN STEKTPUUECKUM TOK https://m.edsoo.ru/ff0acdc6

63 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"MarHuTHbI€ siBJIeHUs"
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero Kontpoabusbie IIpakTuyeckue 0GpazoBaTEIbHbIC
padoTbI padoTbI pecypes
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOUYKa
’ Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHHNYECKOI'0 JBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsiss 1 MTHOBEHHAs1 CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBHJKECHHE. Y CKOpEHHUe https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHs. I'paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue
7 CKO peHI/ISII) TeJ‘If npu aBHopcio CHHOM 1 1 bubmorexa [JOK
yeKop PH P . yerop " https://m.edsoo.ru/ff0adb18
JIBIDKCHUH 110 HAKJIOHHOM TJIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 ITepuo IE ‘{aCll“IOTa obpa eHHﬂpJ}_][)IfI(HeﬁHaH u 1 bubmmorexa LIOK
pHoa patl ) https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTENIBEHOE YCKOPEHUE 1
. bubmuorexa [JOK
11 ITepseoiii 3akoH HeroToHa. BekTop criibl 1
P 3aK0 1010 cKTop € https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. PaBHozelicTByromas 1 bubnnorexka [JOK

cHJIa

https://m.edsoo.ru/ffO0ae72a




bubmuorexa [JOK

13 Tperuii 3akoH Herorona. Cynepno3unus cui https-//m.edsoo.ru/ff0ac982

14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnnoreka [HOK
HproToHa https://m.edsoo.ru/ff0aebbc

bu6mmoreka [IOK

15 Cuna ynpyroctu. 3axou F'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anau no teme «Cuna ynpyroctu»

17 JlaboparopHas pabota «Onpenenenue bubnuorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK

18 Crna Tperns https://m.edsoo.ru/ff0af738

19 Pemenue 3amau no reme «Cuiia TpeHUs» Bubmioreka [JOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
K03 pHIEeHTa TPEHUS CKOIBbKEHUS " https://m.edsoo.ru/ff0af8be
Pemenne 3agau no reme "3akonbl HeroTOHA. bubnuotexa [JOK

21 "

Cuna ynpyroctu. Cuna TpeHust https://m.edsoo.ru/ff0afb8e

2 Cuita TSKeCTH U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

23 rpaBUTalMOHHOTO IeHTpa (ComHevyHas
cucrema). ['amaktuxu"

Pemenue 3agau mo teme "Cuina TSHKECTH U bu6mmorexa [IOK

24 "
3aKOH BCEMUPHOI'O TATOTEHUSI https://m.edsoo.ru/ff0af5f8

75 [TepBas kocMuueckasi ckopoctb. HeBecomocThb bubnmoreka [JOK
U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOM TOUYKH.

26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnnoreka [JOK
TBEPAOTO TeJa C 3aKPEMIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHnT cunsl. LleHTp TsKEeCTH




Pemenne 3aga4d mo reme "MOMEHT CHIIBL.

bu6mmoreka [IOK

28 Ilentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
29 "ngaHquCKoe I[BIE)KCHI/IG. §3aHMo;{e1‘/’ICTBHe buGmorexa LIOK
Texn" https://m.edsoo.ru/ff0b0408
30 KonTtponpHas padora no Teme "MexaHudeckoe bubnuoreka [IOK
nexenue. Bzaumonencraue ten" https://m.edsoo.ru/ff0b06ec
Nmnynse Tena. Ummymnbe cubl. 3aK0H
31 COX ZHGHI/I}I HMIT JILZa Ypyroe u Heynpyroe bubnmorexa LOK
P N Y - 2 TPYT yupyr https://m.edsoo.ru/ffOb07fa
B3aMMOJICICTBHE
3 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnnoreka [JOK
uMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koudepennus "PeakTuBHOE ABIKEHHE B
IpUpPOJE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanunueckasi paboTa U MOITHOCTb hitps:/m.edsoo.ru/f0b0as4
35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
CHWJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CUJIBI TPEHUS TIPY PABHOMEPHOM JIBHXKEHUU
TeJa 10 TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b sHepruu U padoTsl. [loTeHnmanbHas
SHEPrus
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI YHEPTUH B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnoreka [JOK
COXPAaHEHUS SHEPTUUY https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
49 3aryxatomue Kojaebanus. BeiHyK1eHHbIe bubnmnoreka [JOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0




43

MareMaTHuecKuil U NPy KUHHBIM MasITHUKH

44

VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
Kosie0aHu# OT )KECTKOCTHU MPY>KUHBI K MaCChI

rpy3a»

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

45

[IpeBpateHue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
YacTOThI U TIEpUOJIa KOJIeOaHHUH TPY>KUHHOTO
MassTHHUKaA»

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIepro/ia KojebaHuii rpysa,
MIOJIBEIIICHHOTO K HUTHU, OT MacChl TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4YecKux BOJIH. [IponosbHbIe 1
MOTIEPEYHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenus "MexaHUYeCKHE BOTHBI B
TBEpAOM Teie. CelicMruuecKkre BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenius "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

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

54

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"3aKoHbI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

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

55

KonTtponbHas pabora o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KoyiedaHus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE MOoJIe. DIEKTPOMarHuTHhIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2abe




BOJIHBI

57 CBoMCTBa 2JICKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "lkana
bubmuorexa [JOK
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcnonb3oBaHue hitps-//m.c dsocL)Iru IF0b2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3H" — )
VYpoxk-uccinenosanue "M3yuenne cBONCTB
bubmuorexa [JOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO I
MOGHITBHOTO TenedoHa” https://m.edsoo.ru/ff0b2c6c
60 Pemienue 3amau Ha onpeiesIeHUE YacTOThI U
JUITMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas npupoza csera. CKOpocTb bubnuorexa [JOK
cBeTa. BoHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe
bubmuorexa [JOK
62 pacnpocTtpaHeHue csera. 3arMenus ConHua u 1
Tysbi https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bu6mmoreka [IOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKEHUS
CBHeTa p p https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenune cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBeTa https://m.edsoo.ru/ffO0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmorexa [IOK
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO
yTp https://m.edsoo.ru/ffOb3c5c
OTpa)KEHHUS B ONITUYECKUX CBETOBOJAX
JlaGopaTtopnast pabora "HccnenoBanue
66 3aBUCHUMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AYX-
crekso""
Vpoxk-koupepennus "Mcrnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHASI CBSI3b"
bubnmoreka [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI 1

https://m.edsoo.ru/ff0b3f2c




bubmuorexa [JOK

69 [TocTpoenne n300paXKeHUH B TMH3AX hitps.//m.edsoo.ru/ff0bd44a
JlaGopatopHas pabora "Onpeznenenue
70 dox EHorI()) aCSTOﬂHI/IH u OIE'ITII[/IHCCKOfI CHUJIBI bubmorexa LIOK
JOROTO D 5 https://m.edso0.ru/ff0b4206
coOuparo1ien JMH3bI
7 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnunoreka [HOK
npuOopsb!" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa [TOK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsr 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 Herotona. CrnoskeHue CexT aJ'ILHIEI)X BETOB bubmorexa [TOK
) p H ' https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopaTtopHas pa6ota "OMbITHI 11O
75 pasioKeHUIo 0e10ro cBera B CIIEKTpP U bubnnorexka [JOK
BOCIIPUATHIO IIBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE (GUIBTPHI"
76 VYpok-npaktukym "BoiHOBBIE CBOMCTBA CBETA!
mucnepcus, uHTepdepeHnus u gudpaxius”
77 Omnbitel Pesepdopna v mianeTapHasi MoJIeb bubnmnoreka [JOK
aromMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcenyckanue v noryioneHue cBeTa arTOMOM. bubnnorexka [HOK
KBanThl. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
30 Ypok-npaktukym "HabnroneHne cCieKTpoB bubnuorexa [JOK
UCIyCKaHHA" https://m.edsoo.ru/ff0c1550
81 PagnoaktuBHOCTD U €€ BUIbI bubmorexa LIOK
A g https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas mojiens bubmorexa LIOK
p Apa. Hiyk A https://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHbIE TpeBpalenus. M3otomnsl bubnmoreka [JOK




https://m.edsoo.ru/ffOclal4

Pentenue 3amau mo teMe: "PannoakTUBHEIE

bubmuorexa [JOK

84
npeBpauieHus " https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nmonypacnana
36 Ypok-koHpepenmus "PaguoakTuBHBIC bubnunoreka [HOK
W3JIyYEHHUS B IPUPOJIC, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
]7 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsiI0BOTO U MAaCCOBOI'0 YK CE https://m.edsoo.ru/ff0c1c58
DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b MacChl U bubnuorexa [JOK
88
JHEPIUU https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anau no teme "SAnepusie peakuun”
Peakuuu cunresa u nenenus saep. Microunuku bubnuorexa [JOK
90 N
sHeprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenius "SnepHas sHepreTuka.
91 JleficTBHs pauOAKTUBHBIX U3JIy4E€HUN Ha
JKUBBIE OPraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
9 "DIeKTpOMarHuTHOE TOJIE. bubnmnoreka [JOK
DneKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"
KonTponbHas pabota mo Teme
93 "DIeKTpOMarHuTHOE TOJIE.
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
SBICHUS"
[ToBTOpenue, o606menHue. JlabopatopHsie bubmmoreka [JOK
94 n L n .
paboTsl o Kypey "B3aumoneiictBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6ob6meHue. Pemenue
95 acquII){Hx 1/1’ Ka‘leCI’ITIBCHHLIX 3a/1a4 10 TeMe bubmorexa [IOK
E) " https://m.edsoo.ru/ff0c2572
TennoBsle mporueccsl
IToBTOpenue, 0006mcHKE. Pemenue
P Hl bubmuorexa [JOK
96 pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME

"KIIJI TermoBsIx aBurarencii'”

https://m.edsoo.ru/ff0c2a22




[ToBTopenue, 0600mmenue. Pemenne

97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1 bubmorexa LIOK

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

KII/I anekTpoycTaHOBOK

[ToBTOpenue, o606meHue. JlabopatopHbie bubnunoreka [HOK
98 1 1

paboThl o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTopenue, 06o0menue. Pabora ¢ TekcTamu 1 bubnuoreka [IOK

1o TeMe "3aKOHbI COXpaHEHHUsI B MEXaHHKE" https://m.edsoo.ru/ffO0c2d6a
100 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubmmoreka [IOK

no TeMe "Konebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuotexa [JOK

o Teme "CBeToBBIC SBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600eHue. PaboTa ¢ TekcTamu 1

no reme "KBaHToBas u sinepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» ®usuka, 7 xknacc/ [leppimkun A.B., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «3/1aTeabCTBO «DK3aMEH

» ®usuka, 8 knacc/ [lepoikun A.B., OG11iecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocsemieHue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytHuk E.M., O61iecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «lIpocBemienue»

METO/IUYECKHUE MATEPHUAJIBI JIJVIS1 YUYUTEJISA

7 KITACC

1.PaGouast nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. @uzuka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢pusuke. 7 kiacc/ Cocr. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011
5. Jlykamuk B.U. COopHUK BOIIPOCOB U 3aj1a4 1o pusuke. 7-9 k1. — M.:
[Tpoceemenne, 2010. —192c.

8 KITACC

1. Pabouas nporpamma. @usnka. 7 — 9kjacchl: y4eOHO-METOAUUYECKOTO
nocoobus /coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: [lpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. uzuka. 7 — 9 Kiaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 knacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa30oBaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011
5. Jlykammk B.1. COopHUK BOIIPOCOB U 3a/1a4 o usuke. 7-9 k1. — M.:
ITpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponbHO-U3MepuTeNbHbIe MaTepuanbl. Pusuka. 7 kiacc/Coct. H.N.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meToandeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. [lepoimkun ®uszuka-8xin 2017 M. Jipoda



11.H.B. ®unonoBuu Metonnueckoe mocodue 2015 M. Jipoda

12.A.E. Mapon, E.A. Mapon CamocTOATENbHBIE U KOHTPOJIbHBIE PA0OOTHI-8
kiacc 2017 M. Jlpoda

13.B.B. lllaxmatoBa ,O.P. [lledep Juarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3amau
2015 M. JIpoda

9 KIIACC

1. PaGouast nporpamma. @uznka. 7 — 9kinacchl: yueOHO-METOJUUECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. usuka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Ilepoiikun A.B. ®uznka. 7 kinacc. Y4eOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. COopHUK BOIIPOCOB U 3a/1a4 1o pusuke. 7-9 ki — M.:
[Ipoceemenne, 2010. —192c.

6. Kupuk JI.A. @usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE 1
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopaTtopubie paboTsl. KoHTpOIBHBIE
3aganus. —CaparoB:Jluneit, 2014.

8. «KonTponbHO-u3mMepurenbubie MmaTepuaibl. Gusuka. 7 knace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToanyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:
KoHTpoJsibHBIE 1 caMOCTOsATENbHBIE pa0OTHI O (PU3MKe. 9 Kacc: K y4deOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®uznka 9 knace» / O.W. I'pomuesa. — M.
H3narenscTBO «IK3ameny, 2014.

Tectsl o dusuke. 9 kiace: k yueonuky A.B. Ilepsimkuna, E.M. T'ytauk
«DPu3uka

9 ximace» / O.U. I'pomuieBa. — M.: U3narensctBo «IKk3amen», 2010.

dusuka. 9 xkimacc. TeMaTuueckne TECTOBBIE 3aaHUs UIT NOAroToBKku K [ A. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — SApocnasib: OO0
«Axkanemus pa3zButus», 2014.
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
7 KIIACC

bubnmoreka — Bcé o npeamety «dPuszuka». — Pexxum nocryna:
http://www .proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Equnas xomnekmus mudpoBbix 00pa3oBaTeIbHBIX PECYpPCOB. — Pesxxum



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

4. VluTtepecHble MaTepHalIbl K ypOoKaM (PU3UKH 11O TEMaM; TECThI 110 TEMaM;
HaIJIsAHBIE TOCO0OUs K ypokam. — PesxuMm noctyma: http://class-fizika.narod.ru
5. Hudposeie oOpazoBaTenbHbIe pecypchl. — PexxuM nocrymna:
http://www.openclass.ru

6. DIIeKTpOHHBIE YYeOHUKH TI0 Pu3uke. — Pexxum nocryna:
http://www fizika.ru

8 KJIIACC

1. bubmmoreka — Bc€ mo npeamery «Pusnka». — Pexxum noctymna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Eaunas xomekus nudpoBbix 00pa3oBaTeIbHbIX peCypcoB. — Pexxum
noctymna: http://school- collection.edu.ru
4. nTepecHble MaTepHalibl K ypokaMm (PU3UKK IO TeMaM; TECTHI 110 TeMaM;
HarJIIHbIE TOCOOMS K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBaTeabHbIEe pecypcehbl. — Pexum nocryna:
http://www.openclass.ru

6. DneKTpoHHbIE yUeOHUKH 10 (u3uke. — Pexum nocryna:
http://www fizika.ru
9 KJIIACC

1. BuneoonsiTel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
2. Enunas komuiekuus Hu(poBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexum
noctyma: http://school- collection.edu.ru
3. nTepecHbie MaTepuanbl K ypokaM (PU3HUKH 110 TeMaM; TeCTHI [0 TeMaM;
HaIJIsIIHbIE TOCOOUS K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
4. Iludposbie 0Opa3oBaTeIbHBIE PECYpPChl. — PexuM ocTyna:
http://www.openclass.ru
5. DnekTpoHHbIe YUeOHUKH TI0 Pu3nke. — PexxuMm gocryna:
http://www.fizika.ru
6.Quctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHIH K1acc.
CeteBoe obpa3zoBaTeapHOe coobiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosutekius udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

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

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

10. I'azeta «1 ceHTs0ps» MaTepuaiibl O PU3MKE.
http://archive.1september.ru/fiz

11. Aaumanuu puszndeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas ¢uzuka: odyuarornias mporpamma. http://www.int-
edu.ru/soft/fiz.html
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