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HHOACHUTEJIbHASA 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTO 00mIero oOpa30BaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo ToJaM
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HUecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U (usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MperoCcTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® HHTEPNPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3aIUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxka€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOy4aroIUXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3UKHU ISl pA3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cgepax Oynaymeid mnpodeccHoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e mpuoOpereHHe 3HAHMKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB PELICHHUs MPOCTEHINNX PacuETHBIX 3a7ady C MHCIIOJIb30BaHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaOIOJaThb NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OCBOEHHME MPUEMOB PAabOTHI ¢ HH(OpPMaLUEH (U3NUECKOro COAEpIKaHUs, BKIHOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30Bblii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHMS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeni0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHMs: HaOJII0JEHHE, IIOCTAHOBKA HAy4yHOTO BOIPOCA, BBIIBM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEI.
5. HsmepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATypHI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh MOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHHS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkenue, auddysus. BzanmonmelicTBHe dYacTHI[ BEIIECTBA: MPUTSHKCHHE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©W  TBEPIBIX
(KpHCTAUTMYECKUX) Tel. B3anMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka quamMeTpa aToMa METOJAO0M PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexanndeckoe JaBrkeHue. PaBHOMepHOe W HepaBHOMEpHOE JBHKeHUE. (CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmotHocth BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHHUs (IIapUKa B KUIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Ompenenenue cpeaHeld CKOPOCTH CKOJIBLKEHHS Opycka WM IMIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
IIPUJIOKEHHOMN CHIIBL.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT o0bEMa, Temneparypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JaBICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarormuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpuumHBI CyliecTBOBaHUS BO3IYLIHOU
obonouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXEHHOE B HUX Tej0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

[lepenada naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW 4YacTH Tela H
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BbITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAKOIICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TEJIA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrPYKEHHON B JKUAKOCTh YAaCTH TeJla U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.

[IpocTele MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCThb. lIpaBuino paBHOBecus

pplyara.

[IpumeHenne npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas sHeprud. KuHeTmdeckas W mnoTeHIuMalnbHas 3Heprus. lIpeBpamienne
OJIHOTO BU/1a MEXaHUYECKON SHEPTUU B IPYroil. 3aKOH COXPaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTpPOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYII. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN

MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sBIEHUSA. TerioBoe
pacUIMpEeHHE U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHHUS YaCTHII.
Buyrpennsis sHeprus. CrnocoObl W3MEHEHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIN A, U3JTYUCHUC.



KommuectBO Temnorel. YaelnpHas TEIUIOEMKOCTH BeIllecTBa. 1e€IUI0O0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIVIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

W3menenue gaBieHus ra3a mpu U3MEHEHUNU 00bEMA U HarpeBaHUU WIIM OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEIECTB.
. Habnronenue xunenus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

[
= O

=
N

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJIECHUS BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.
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6. IlpoBepka THMIOTE3bl JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEPrHM Tela B pe3ysbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeTbIM METAJUNINYECKUM I[IUINHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX T€1 OT BEJIWYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3iiekTpuyeckoro notis. [IpuHiun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

OnekTpuueckass 1enb. Cuia ToKa. OJeKTpudeckoe HamnpsbkeHue. ConpoTUBIICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYSHHs] AIEKTPUUECKOW HHEPTUU. DIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHIYKLUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKYU U AUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaTt 1 MmarasuH conpoTUBIECHUI.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJjie Toka. DIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpOI[BI/IFaTeHB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIPaBIEHUS MHAYKIMOHHOIO TOKA OT YCIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnusie pabomul u onvimot.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKHU.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  JJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHara.

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

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA MPU NapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIETO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaMpsHKeHUS
Ha HEu.

13. Onpenenenue KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JelIeHUN.
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16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMO/IEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HAIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHOyckopeHHOE mipsiMoNinHelHOe JBkeHne. CBoOoaHoe manenne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

ITepssiii 3akon Herotona. Bropoii 3akon Hptorona. Tpetuii 3akoH Herortona. [lpuniun
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBXKEHHUS, Cujla TPEHUs
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMHMPHOIO TATOTEHMs. YCKOpEHHE CBOOOIHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHUSI OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHune MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCHUTEIIbHO KaOMHETa (DPU3HKH.
3aBUCHUMOCTh YCKOPEHHMS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJl.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NPU B3AUMOAECHCTBUM TeEIl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JaJbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IApUKA UK TEIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
HavyaJbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Onpenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBXKEHUM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MEXaHUYECKUX BOJIH. HpOIlOJII)HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIH(ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
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Habmonenune xonebanuil Tea noJ 1€HCTBUEM CHIIBI TSDKECTH M CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripoctpaneHye npoJoIbHBIX U MIONIEPEYHBIX BOJIH (Ha MOJIENN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
OnpezneneHye 4acTOThl U MepHoa KojaeOaHU MPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpuoJia KoyieOaHWH MOJBEIIEHHOTO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuojia KojeOaHUil rpys3a, MOJABEHIEHHOTO K HHUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBas monenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenne cBera. [mockoe 3epkano. 3akKOH OTpaXKE€HHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpakeHUE CBeETa.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (QoToanmapaTa, MHKPOCKONA H
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEHOE PaCcIIPOCTPaHEHHE CBETA.

Otpaxkenue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Mpuntun aeiictBus Goroarnmapara, MUKPOCKOIA U TEIECKOTIA.

10. Mogens rnasa.

11. Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6e10ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH YTJIa OTPaKEHHS CBETOBOI'O JIy4a OT YIjia MaJeHHs.
N3y4yeHne xapakTepUCTHK N300paKeHUs MIPeIMeTa B INIOCKOM 3epKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUsl Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiThl Pe3epdopaa u mnanerapHas mojnenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- w ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mopens aromuoro siapa. W3orombel. PapnoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

SAnepHblie peakiyy. 3aKOHbI COXPaHEHUS 3apsSA0BOIO U MAaCCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHbIX sifep. CBs3p Macchl U sHepruu. Peakumu cuHTe3a W AeneHust sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTphl pa3aIMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3UPYIONTUX U3TyUECHUH.

Perucrpanus nznmydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3alluh |
0000111eHNsT TPEMETHOTO COJICPYKAHHS U OTBITA AEATEIIEHOCTH, IPUOOPETEHHOTO MPU U3yYCHUN
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe st 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCS H  CHCTEMATHU3HPYIOTCS  BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX 00€CHeunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (hOpMUPYETCsS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMH OOBSICHATh (PUINUYCCKUE SIBICHHS, NPUMEHSS TIOJyYCHHBIC 3HAHUSA,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUI PacIlO3HABATh U HAYYHO OOBACHATH (DU3MUSCKUE SBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAWMOOJEE€ BaXKHBIX JIOCTIKEHUN COBPEMECHHBIX TEXHOJOTHM,
HaIpUMep, TPAKTUYECKOTO WCIOIb30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUHM HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpazoBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [EHHOCTHOE OTHOIIEHHE K TOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB,

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX M ATHUECKUX
po0OJieM, CBA3aHHBIX C MPAKTHUECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3HKU;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B EATEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DU3MYECKOM HAYKHM KaK MOIIHOTO MHCTPYMEHTAa IO3HAHHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIUOHAJIBHOIO 0JIArONOJYYHS:

— OCO3HaHME IIEHHOCTH 0e30macHoro obpasa KHU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— aKTUBHOE y4acTHe B PEIICHUU MPAKTUYECKHUX 3a7a4 (B paMKax CEMbH, 00pa3oBaTeIbHON
OpraHu3alyM, TOpoJa, Kpas) TEXHOJOTHYECKOM ¥ COIMAIBHOM HANpPaBJICHHOCTH,
TPeOYIOMKX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEC K MPAKTHISCKOMY H3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DH3UKOIA;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

— OpHCHTalMs Ha TNPUMCHEHHE (PH3WYCCKUX 3HAHWHA IS pEIIeHUs 3amad B o0JacTu
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAIBLHOI U MPUPOIHOM CpPeabl:

— MOTpeOHOCTh BO B3aUMOJACWCTBUM TPH BBINOJIHEHUHM HCCIEIOBAaHUI U TMPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM APYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHCiIEe (OPMYJIHPOBATH HJICH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — Oco3HaHHE Ae(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (DU3HKH;

¢ — IUIAaHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/I3I/ILI€CKI/IX 3HaHI/II>'I;

¢ — CTPCMIICHUC AaHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U ITPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
rJ100aBHBIX OCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEPCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATHBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALNU, OCHOBAHHUS JUIsl 000O0IICHHS
Y CPaBHCHHS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMaTpUBAeMbIX (PaKTax, TaHHBIX U
HAOJIOJICHUSX, OTHOCSTIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISATh NPUUMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HU3YYEHUH (PU3MUECKUX SBICHUN U
nmponeccoB, aAcjaTb BbBIBOJAbI C HCIOJbB30BAHUCM JACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydyeOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENTbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU,

MMpOBOAUTE IO CAMOCTOATCIBHO COCTAaBJICHHOMY ILJIaHY  OIIBIT, HECJIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/I3I/I‘-ICCKOF0 SABJICHUA
OLICHUBAThL Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMOJIY4CHHYIO B XOIC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_[CHI/I$[ U BBIBOJBI II0 PpC3yJibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUAI,

IMPOTrHO3UPOBATH BO3MOKHOC JalbHEHIIee pPa3BUTHC (I)I/I3I/I‘{eCKI/IX IMPpOLECCCOB, a4 TAKKEC
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh pa3jIMYHbIE METOJbI, MHCTPYMEHTHI M 3allpOChl MPH IOHWCKE U OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3NUecKOor 3a/1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB ¥ OPM TIPEICTABICHHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (hOopMy NpeacTaBieHuss MHGOpMAIMH U
WUTIOCTPUPOBATh pellaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOH
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4 U MOJepKaHnue 0JIaroKenaTeIbHOCTH OOIICHHS,
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATBL BBIIIOJIHCHHOT'O (1)I/I3I/I'~I€CKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaH[[HOI;'I u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHOH (pu3ruecKoi mpoOIeMBl,

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOILECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKJIaJAa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHS.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOIIMX Ui peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIFHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBAaHMUS C Y4ETOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUaHThI PELICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Yy/IbTATA LEIH U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO APYroro YeJOBEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpH peuleHHHn (U3NYEeCKUX 3ajad WIM B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce MmpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3NYECKUEe U XUMHUYECKHE SBJICHUS, HaOII0JeHUE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIAOIINECS COCYIBI;

paznuuath sBieHus (audys3usi, TEII0BOE IBUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NIBIKEHUE, MHEPIUs, B3aHUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OChbIO BpallleHMs], Iepeada JaBJIeHUs TBEPIbIMU
TEJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalleHus
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOsBICHNE N3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYKAIOILIEM MHUPE, B
TOM uucie (pU3MYecKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B INPUPOJLE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO AABJIEHUS Ha XUBOW OpraHu3M, IUIaBaHUE pbIO,
pplYard B Teje YelOBEeKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OIKCBIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHUe SBJICHUS, UCHIONb3Ys (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IMIOTHOCTh BEIECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpHOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIa, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3()QHUIMEHT TMOJIe3HOTO JeHCTBUA
MEXaHM3MOB, KUHETUYECKas W MOTEHIUaJIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHULIBI
bu3nYeCKuX BEIMYUH, HAXOAUThb (POPMYyIbI, CBA3BIBAIONINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBUCHMOCTEH
(buU3HYECKUX BENYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
MpaBuja CIOXKEHMs CUJl (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackams, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allMCHIBATh M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBAa Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYUHHO-
-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKMX IIAroB ¢ OMOpPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (U3MUYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemath pacu€THbIe 3a7aud B 1—2 JCHCTBUA, HCHOJB3ySd 3aKOHBI U (HOpPMYIIHI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 3aJa4uu
3aMKUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3MUYECKUE BEIUYMHBI B (POPMYIBI U



MPOBOAMUTH PAcU€Thl, HAXOJUTh CIPABOYHbIC JaHHbIE, HEOOXOIMMBIC AJIS PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHON (prU3nUecKol BEIIMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKEHHE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, A€TaTh BHIBOJABI IO €r0 Pe3yIbTaTaM;

IIPOBOJMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITMOJHATH IPSIMbIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DPM3MYECKON BEITMYMHBI OT JIPYTroH ¢
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
CONPUKOCHOBEHUS TEJ, CHJIBI YIIPYTOCTU OT YIJIWHEHHUs IPYKUHBI, BBITAJIKUBAIOLICH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIAaBaHUS TEJ, YCJIOBHH pPAaBHOBECHS pblyara M OJIOKOB), y4acCTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JlenaTh BBIBOJBI 10 pE3yIbTaTaM UCCIIECI0BAHNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACWCTBUS MPOCTHIX MEXAHH3MOB), CIEAYS MPEIOKEHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMMCAHMUA (B TOM 4YHCIE: MOIIIMIIHUKH, YCTPONCTBO
BOJIONIPOBO/A, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYIIECTBIATh OTOOp HMCTOYHUKOB HH(popmanuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCII0JIb30BAaTh IIPH BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYpPy
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MMCbMEHHbIE U YCTHBIE COOOLIEHHs Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUM, IPU 3TOM
IrpaMOTHO HCIOJb30BAaTh HM3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JIeMCTBUH, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JESTEIBHOCTH T'PYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIIEPaTypa, BHYTPECHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH U JAUDIEKTPUKH, MOCTOSIHHBIA JJIEKTPUUYECKHUH TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHUE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKIMSA) TIO ONHCAHMI0 MX XapakTEepHBIX CBOWNCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KaMWUISIpHBIE SIBIIEHUS B NPHUPOAE, KpUCTAUIbl B mpupone, uznyudeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DJIEKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Moje 3eMiid, JApeiid MOICOB, POJb MAarHUTHOTO MOJS JUIsl JKU3HHM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTHMCHIBATh U3yUYCHHBIC CBOMCTBA TET U (PU3NYCCKUE SBICHUS, UCIIONB3Ys (PU3NIECKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrUs, KOJUYECTBO TEIUIOTHI, yleTbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU



3apsif, cuja TOKa, OJJIGKTPUYECKOE HaIpsDKEHHUEe, COIMPOTUBICHUE IPOBOJHUKA,
yZIeJIbHOE CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IIPH
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEITHMYMH, HaXOIUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KHHETUYECKOW TEOPHH CTPOCHHS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEpPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3aMMCHIBATh KPATKOE YCIIOBHE, BBIABIISATH HEIOCTATOK JAHHBIX JJISI PEIICHUS 3aJ[a4uH,
BBIOHpATh 3aKOHBI U GOPMYITBI, HEOOXOAUMBIE ISl €€ pellIeHus, TPOBOAUTH PACUEThI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  WCIOJNB3ysd  ONHCAaHHE  KCCIEAOBaHUS,  BBIICIATH  IPOBEpsEMOe
MPEJIITOJIOKCHNE, OIICHWBATh IPABWJIBHOCTh TOPSAKA TPOBEIACHUS WCCIEIOBAHUSA,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIOCHUI0 (PU3NICCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwUIspHBbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIEPATYpPhl, CKOPOCTH MPOIlecca OCTHIBAHUS U HaTPEBAHUS MPU U3ITyUYEHUH OT IIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEPATYPHl JKUJIKOCTH W TUIOMIATU €€ TIOBEPXHOCTH, OJCKTpH3alUs Tel H
B3aMMOJICHCTBHE DIIEKTPUUECKUX 3aps/IOB, B3aHMMOJICHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisi MATHUTHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMAarHWTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTaHOBKY W3 TPEIVIOKEHHOTO OOOpYyIOBaHUS, ONUCBHIBATH XOJ OMbITA H
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMbIE U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHLHOW BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(U3HYECKUX BEIMYHMH, CPAaBHHUBATh pPE3yJbTAaThl W3MEPEHUH ¢ Y4ETOM 3aTaHHON
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUM (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU TOTEPEYHOTO CEYCHUS M YACIBHOTO COMPOTHBIICHHUS BEIIECTBA
MIPOBOIHMKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUTAHUPOBATh HCCleI0OBaHNe, coOOMpaTh YCTAaHOBKY U BBIMOJHATH U3MEpPEHUs, CIEAys
MPEIUIOKEHHOMY TUIaHy, (DMKCHPOBATh PE3YyJIbTAThHI MOTYYCHHONH 3aBUCHMOCTH B BHJIC
TaOJIUIl ¥ TPapUKOB, IeTaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MYECKHX BeNHUYWH (yAelbHAas TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCIISTH 3HAUCHUE BEITMYNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOMl HA HUX OMHUCAHHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK AJICKTPUUYECCKOM
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEIOXPAHUTENH, SIEKTPOMArHHUT, SJIEKTPOIABUTATEIh
MOCTOSTHHOTO TOKa), HCIONb3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOX0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

® pacmo3HaBaTh IMPOCTHIC TEXHHYECKHUE YCTPONCTBA M W3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBI IJIEKTPUYCCKUX IIETEH C MOCIeA0BATEIbHBIM U MapajlyIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETIEH;

® TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(MOPMALMIO O TMPUMEPax) MNPAKTUIECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsSI 3J0pPOBbsi M COONIOJIGHHS HOPM OSKOJOTHYECKOTO TIOBEICHUS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNOMCK HWH(pOpManuu Quandeckoro coaepkanuss B VHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOMKET OBITh
HEJIOCTOBEPHON;

® HCIIOJIB30BATh MPH BBITOJHEHUU YUCOHBIX 33JJaHUH HAYYHO--TIOMYJISPHYIO JINTEPATYPY
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BJIQJIeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHUus, 0000Ias
nH(pOpMAII0 W3 HECKOJBKHX MCTOYHUKOB (PU3MYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITh  PE3yAbTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
JEeSTENIbHOCTH, TP 3TOM TPaMOTHO MCIOJIb30BaTh M3YYCHHBIN MOHSATUIHBIN ammapar
Kypca (U3HKH, COMPOBOXK/IATH BRICTYIUICHUE TPE3EHTAIINEH;

® T[pU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIENOBaHUNA (PU3MUECKHX TIPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUU C IMOCTABIECHHBIMU 3aJadyaMu,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BHICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHIM:



UCIIOJIb30BaTh TMOHSATHS: CHUCTEMa OTCUY€Ta, MaTepHalibHash TOYKa, TPACKTOPUs,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JTATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOlIeHus, anbda-, Oera- W ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEl, PpEAKTUBHOE JBUXKEHUE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IHUCIIEPCUSI CBETA,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NUYSCKUX SBICHUN B OKPYXKAIOMIEM MUpE (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4YHOM cUCTEeMBI, PEaKTUBHOE JIBUJKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JeNCTBUE PaJIMOaKTUBHBIX M3TYyYeHHI HAa OPraHU3M 4YeJoBeKa), MPH STOM MEPEBOAUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEIHsIST 1 MTHOBEHHAs CKOPOCThH Tejla MPU HEPaAaBHOMEPHOM JIBMXKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTEHITHATBHAS SHEPTHS CKATOUN MPY>KUHBI, KHHETHIECKAs
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABHIIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3UYECKHUE SIBICHHS M MPOIIECCHI, UCIIONIb3Ys 3aKOH
COXpAHEHHUSI HPHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUHA CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO UHCEN TMpU SACPHBIX peakUusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (pU3MUECKUE TMPOLECCHl W CBOWMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (HOpMysibl, CBs3bIBaroOlIMe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHHA U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/Abl MAJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYUYEHHS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BeNIUUYMHBl ((OKYCHOE pacCTOsIHHME COOMparolel JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, IepHojaa KojeOaHUM MaTeMaTHYecKOoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUsI CKOJIbKEHHUS, MEeXaHW4yeckas padbora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, cilenysd NPeyIOKEHHON MHCTPYKIHMH, BBIYMCIATh 3HAYEHHUE BEIIMYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nnyaTth OCHOBHBIE TNPHU3HAKK H3YYEHHBIX (DM3MYECKHX MOJENCH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUSA (B TOM UYUCIE: CIUIOMETP, JATYUKU ITOJIOKEHMUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PU3NYECKUX SIBIICHUHM U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUU y4yeOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie U coouparolei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHMsI 370pPOBbsi M COONIOJICHHWS HOPM O3KOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NICTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHBbIM MOHATUHHBIA amnmapar H3ydaeMoro pasjena (U3MKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa 0 0 https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICUCTBUE YaCTHII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0 0
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 0 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MoUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 2 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1 0.5
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 15



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SanMoAeHeTBIe Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 1 2
AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 0 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Hara uudgposbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHNH OKPY:KAOLIEero Mupa 64
®duszuka - Hayka o pupoze 24

1 ®du3nka — HayKa 0 IpUpo/Ie. 1 0 0

SBnenus npupobl
2 Ou3nYecKue SIBICHUS 1 0 0

dusnuecKue BeTUIUHBI 24

dusnyuecKkre BeTUYUHBI U UX
3 1 0 0

U3MepeHue

Ypox-uccneoosanue "Hszmepenue
4 memnepamypul npu NOMOUU 1 0 1

HCUOKOCMHO20 mepMomMempa U

oamyuxa memnepamypot”

EcrecTBeHHOHAy4HBIN METO IO3HAHUS 24

MeToapl HAYYHOTO TTO3HAHHUS.

5 0 eTol Etl)yq Or'0 IO3HA . 1 0 0 bubnuoteka [JOK
Nnucanue PU3NYECKUX SIBJIICHUM C
. https://m.edsoo.ru/ff09f72a

MTOMOMUIBIO MOJIENEN

Ypox-uccneoosanue "lIposepra

2unome3swl. OAIbLHOCHMb NOJEMA
6 wapuxa, nyweHHo20 20puU30HmMaIbHo, 1 0 1

mem bonbule, yem DonbuULe 8bicOMA

nycka"

Pasnen 2. [lepBoHayasibHbIE CBeACHHS 0 CTPOCHUM BellecTBa S4

Crpoenue BeniecTBa lu

Crpoenue BeniecTBa. ONBITHI,

1 0 0

AOKa3bIBAIOIIUE JUCKPETHOC CTPOCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

BEIlECTBA

JIBMyKeHHEe 1 B3aMOACHCTBHE YaCTHUII BEIIeCTBA 24

8 C 1 0 0 bubmuorexa [JOK
TapTOBA MATHOCTH A https://m.edsoo.ru/ff0a013e
JIBr>KeHUE 4acTull BEIIECTBA. Ypok-
uccredosanue « Onvlmol no
9 1 0 1
HAOI0O0EHUIO MEeNI08020 PACUUPEHUSL
2a308»
ArperaTHble COCTOSIHMSI BELLIECTBA 24
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa 1 0 0
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
11 BoJibl. OG001IEHNE TI0 pa3/Iery 1 0 0 bu6moreka LIOK
«IlepBoHayaJIbHbIE CBEIEHNS O https://m.edsoo.ru/ff0a0378
CTPOEHUM BeleCTBa)
Pasznen 3. /IBu:keHune u B3auMojeiicTBue Tea 214
Mexaandeckoe IBMKEHHE 39
” g/lexaHqucxoe JIBUKEHUE. . . . BuGmuorexa LIOK
aBHOMEPHOE U HEPAaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
TBIKEHUE
bu6mmoreka [IOK
1 0 0
13 CxopocTs. Eapmmitet cropocTu https://m.edsoo.ru/ff0a079c
14 p 1 0 0 bubmuorexa [JOK
ACHCT TYTH H BPCMCHH JIBHACHI https://m.edsoo.ru/ff0a0ae4
WNueprus, macca, TUIOTHOCTH 44
15 Nuepuusa. Macca — Mepa HHEPTHOCTH 1 0 0 bubmuoreka [IOK
Ten https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BeniecTBa. PacueT macchl bubnmoreka [JOK
16 1 0 0
1 00beMa Tejia 1o ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlabopamopnas paboma Nel
17 «Onpedenenue niomHocmu meépoo2o 1 0 1
menay
18 Pemrenue 3a1a4 mo teme "IIIOTHOCTE 1 0 0 bubmmoreka [JOK



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

BenrecTna"

Cuina. Bune! cun 144

https://m.edsoo.ru/ff0al23c

Cuita Kak XapakTepUcTUKa
19 B3auMoeicTBus tei1. Cua 0
yrnpyroctu. 3akoH ['yka
Jlabopamopnas paboma Ne2
«H3yuenue sagucumocmu
20 0
pacmsdicenus (Oeopmayuu)
NPYHCUHBL O NPUTLOHCEHHOU CUTBLY
21 Asnenue Tarorenus. Cuna TSHKECTU 0
’ CBsi3b Mexay ](B:I/IJIOH TSI)IIC)CCTI/I u . Bu6mnorexa [OK
Maccou TeJia. ,,ec rela. emerIe https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TsKecTu
23 Cuna TsKeCcTH Ha JPYTUX IUIaHeTax. 0 bubnnorexa [HOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
0
24 Msmepenne cuit. Jlusamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
0
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
2 CJIO)KGHI:Ie ABYX CHII, HaNpaBJIeHHEIX . Bu6nuorexa LIOK
10 OZIHOH TIPAMOH. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
Pemrenue 3agau o reme
27 n = n O
PaBHOpelicTBYIOIIASA CHIT
Cuna tpenus u €€ Buabl. TpeHue B bubnmoreka [JOK
28 0 .
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopmuas paboma Ne3
% «HM3yuenue 3agucumocmu cunbl . Bu6morexa [IOK
MIPEHILE CROTbICEHIIL Ot CUTBL https://m.edsoo.ru/ff0alcc8
0asnenus u xapaxkmepa
CONPUKACAIOWUXCSL NOBEPXHOCMELL)
30 Pemenue 3agad Ha onpeneneHue 0
PaBHOJECUCTBYIOIIEN CUJIIBI



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemrenue 3agau mo remam: «Bec

Tenay, «'padudeckoe n300paKeHue bubnmoreka [JOK
31 N 1 0 0
cuny, «Cunbly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KounrpoJabHas paéora no remam:
«MexaHnuyecKoe JBHKEHH e,
32 «Macca, IJI0THOCTBY, «Bec Tesra», 1 1 0
«I'paduueckoe uzodpakenne CHI»,
«Cuab»
Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH 1 1a30oB 214
Hasnenue. Ilepenaua naBnenus TBEPABIMU TeJIaMU, )KUIKOCTSIMH U razaMu 34
33 Hasnenue. CriocoObl yMEHbIICHUS U 1 0 0 bubnuoreka [IOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
o JlaBrieHwue rasa. 3aBgIC.ITIMOCTI) . . . Bumorexa [IOK
FABIICHHA Tasa OT ObHEMA, https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
25 Ilepenava naBneHus TBEPABIMU ; . . . Bu6mmorexa [OK
TeJaMU, )KHUJIKOCTSAMH U Ta3aMu. 3aKOH https://m.eds00.ru/ff0a25b0
[Tackans
JlaBneHune KUJIKOCTH S4
36 JlaBneHue B KUAKOCTH U rase, 1 0 0 bubnnorexka [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBnenue B 1 0 0 bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
1 0 0
38 Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK
7 1 0 0
39 Punpapieckiit pece https://m.edsoo.ru/ff0a3136
40 MaHOMeTpLIV. [TopmneBoit 1 0 0
YKUJIKOCTHBIN HACcOC
ATMocdepHoe naBieHue 64
41 ATmocdepa 3eMiin 1 IPUYUHBI €€ 1 0 0 bubmnoreka [LIOK

CYIIIECTBOBAHUS

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

bubmuorexa [JOK

42 Bec Bosnyxa. ATmocgepHoe naseHme . 0 0 https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMmocdepHOTro 1aBICHUS. 1 0 0 bubmuorexa [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
1 3aBUCHUMOCTB aTMOC(HEpPHOTO . . . Bu6morexa LOK
FABJICHIA OT BICOTBL Hall YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
bapometp-anepouna. Atmocdeproe bubnuorexa [JOK
45 1 0 0
JIABJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewenne 3anad mo reme : 1 0 0
ATMocdepHOe TaBIeHHE
JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TENO 74
- JleiicTBHE KUAKOCTH U Ta3a Ha . . . Bu6muorexa LIOK
HOTPYXKEHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlabopamopnas paboma No4
«Onpedenenue guimanxkusaoujeli bubnunoreka [JOK
48 . N 1 0 1
cunvl, Oelicmaylowetl Ha mejo, https://m.edsoo.ru/ff0a33fc
NOSPYHCEHHOE 8 HCUOKOCTLY
Jlabopamopnas paboma Ne5
4o «Hcczzedoganue 3a66u"cwwocmu seca . . . Bu6muorexa LIOK
mend 6 600¢ om obvend https://m.edsoo.ru/ff0a3514
NOCPYHCEHHOU 8 HCUOKOCMb Yacmu
menay
bu6mmoreka [IOK
50 Hnagasne Tex 1 0 0 https://m.edsoo.ru/ff0a3a96
Jlabopamopnas paboma No6
"Koncmpyuposeanue apeomempa uiu
51 1 0 1
KOHCMPYUpo8anue 100Ku U
onpedeneHue eé 2py30nooveémmocmu’”
Pemenue 3agad mo remam: «IImaBanue Bu6mmorexa LIOK
52 cynoB. Bo3nyxonnaBanue», 1 0 0

«/laBeHne TBEpIBIX TEN, JKUIKOCTEH

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

U ra3oB»

KonTposbHasi padora no reme

53 «/laBjIeHHE TBEPIBIX TeJI, 1 1 0
JKHJAKOCTEH U ra3oB»

Paszgen 5. Pabora u MmomHocTh. JHeprus 124
PaboTa 1 MmomHOCTh 34

54 Mexannueckasi pabora MOIIHOCTb. 1 0 0 bubmuorexa [JOK
Enunuiel momHocTH https://m.edsoo.ru/ff0a3f82

55 Bcepoccuiickasi npoBepoYHasi 1 1 0 bubmnoreka LIOK
pabora https://m.edsoo.ru/ff0a3f82
Ypox-uccneoosanue "Pacuém

56 MOWHOCIMU, PA36UBACMOUL NPU 1 0 1
noovéme no necmuuye’

IIpocTeie MexaHWU3MBI 54

57 IIpocThie Mexanu3Mbl. Poiyar. 1 0 0
PaBHOBecue cwit Ha pelyare
Peruaru B TexHuKe, OBITY U IPUPO/IE.

58 Jlabopamopnas paboma Ne7 1 0 05 bubnnorexka [JOK
«Hccnedosanue ycnosutl pasHosecus ' https://m.edsoo.ru/ff0a478e
poluazay
Pemenne 3amad mo Teme «Y CIOBUS bu6nmoreka [JOK

59 1 0 0
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddutment nmonesnoro neiictpust
MeXaHu3Ma.

60 Jlabopamopnas paboma Ne§ 1 0 0.5
«HM3mepenue KII/[ naknonnou
NJIOCKOCIUY»

61 Pemenwne 3amau mo teme "Pabora, 1 0 0 bubnnorexka [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48

Mexanuueckasi yHeprus 44
Mexanuueckasi YHeprusl. Bu6mmorexa [IOK
62 Kunernueckas ¥ OTEHIMAIBHAS 1 0 0

SHEprus

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU

Ypox-sxcnepumenm no meme
"OKkcnepumenmanvroe onpeoeiieHue
U3MeHeHUs. KUHEeMmU4ecKoul U
NOMEHYUANbHOU IHep2UU npu
cKamvl8aHuu mena no HaKIOHHOU
niockocmu”

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

Konrtpoabnas pabora no reme
«PaboTa 1 MOIIHOCTH. DHEPTUs»

1 1

PesepBHoe Bpems. [ToBTropenue 34

66

67

68

PesepsHblii ypok. Pabdora ¢ TekcTamu
no teme ""MexaHn4yeckoe
ABHKeHHe.laBieHue TBepAbIX
TeJI,2KMAKOCTel 1 ra3on"

PesepBHbIii ypOK.

IIpomeskyTOYHAs aTTECTALMS.
KonTtpoJsbHas padora

Pesepubiii ypok. Pabora ¢ Tekctramu

no teme "Padora. MoIHOCTD.
JHeprus'"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68 5

12

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero U3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
Pa3gen 1. TensioBble siBjIeHus 284
CrtpoeHue u CBOIMCTBA BElIECTBA 74
. OcHoBHbIE TOJIOKEHHS MOJIEKYISPHO- . Bu6muorexa LIOK
KMHETUYECKON TEOPUU U UX ONBITHBIC
p https://m.edsoo.ru/ff0a5256
MIO/ITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 0
Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 0
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 KHJIKOTO U ra3000pa3HOro COCTOSHUM 0
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
5 K 0 bu6mmoreka [IOK
MCTaJUIMYECKUE U aMmop(HbIE Tena
pHe eexme op(prte Te https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 0 bubnuoreka [IOK
[ToBepXHOCTHOE HaATsIKEHUE https://m.edsoo.ru/ff0a5530
7 T 0 bubnmnoreka [JOK
MJIOBOE PACHIMPEHHE U CKATU
CIITOBOC PACTIHPEHIC H € © https://m.edsoo.ru/ff0a5a26
Tennossle mpoueccsl 214
Temneparypa. CBs3b TeMIIepaTypbl CO
8 CKOPOCTBIO TETNIOBOTO IBUKECHMS 0
YacTHUIl
9 Buytpennss sneprusi. Crioco6st 0 bubnuorexa [IOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Buae1 reronepeasu https://m.edsoo.ru/ff0a6412
Vpox-kongepenyus "llpaxmuueckoe

11 UCNONIb308AHUE MENTO0BbIX CEOUCTE bubmuorexa [JOK
geujecms u Mamepuaios 6 yeusix https://m.edsoo.ru/ff0a65c0
aHepeocoepedicenus”

12 KonuuectBo Tennorel. Y aeabpHas bu6mmoreka [IOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopamopnas paboma Nel

14 "Uccnedosanue seneHus meniooomena bubmuorexa [JOK
npu cCMewu8arHuy Xo0J100HOU U 2opsael https://m.edsoo.ru/ff0a6a98
600b1"
Pacuer koaudecTBa TEILIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHus Teja v
BBIJICJISIEMOTO MM TIPU OXJIAXKICHUN

" .{,75260pgm0pﬁaﬂ gaéomci No2 Bu6nuorexa LIOK

MIpEOETCHE yOerbrou " https://m.edsoo.ru/ff0a6bb0

Meni0emMKOCmuU 8ewecmad

17 DHeprus ToIUIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a

5 [InaBnenune u OTBepﬂeBifll/Ie Bu6nuorexa LIOK
KPHUCTAILTMHCCKUX TE]L. Y IeIbHAA https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUIABJICHUS

» Jnfg%pgmopﬁaﬂ [aaaéomci No3 Bu6nuorexa LIOK

nipeoererue y " errow menonot https://m.edsoo.ru/ff0a72fe

N1aeNeHus 1b0a

20 [TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL. bu6mmorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nensHas temiora Bu6miorexa [IOK

21 napooOpazoBaHMsI U KOHJICHCALIUH.

3aBUCUMOCTh TeMIIEpaTyphbl KUIIEHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

oT aTMOC(bCpHOFO JaBJICHUA

22

23

BrnaxnocTs Bo3ayxa.
Jlabopamopnas paboma No4
"Onpedenenue omHocumenbHol
enasxcHocmu 6030yxa”

Pemenue 3agau Ha onpeneneHue
BJI&XKHOCTH BO3/yXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[MTpuHIHMITBL paOOThI TEIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeslb BHYTPEHHETO CrOpaHHust

25

KIIJI TenmoBoro aurarens. TemnaoBbie
JIBUTATEJIN U 3aIUATA OKPYKAIOIIEH
cpebl

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

26

3aKOH COXpaHEHUSI U IIPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoLeccax

27

28

29

30

31

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BemecTsa"

KonTtpoabHas pabora no reme

"TenoBblie ABJeHNA. U3MeHeHnune
arperaTHbIX COCTOsIHUI BemecTBa'"

Pazjen 2. DaekTpuyeckne U MArHUTHbBIE siBJIeHUs 374
DJeKTpUUECKHe 3apsiabl. 3apsOKEHHBIE TN U UX B3aUMOJICUCTBHE 74

9HeKTpH3aHI/I5{ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

Ypok-uccneoosanue "Inexkmpusayus
men uHOyKyueu u npu
conpuxkocHosenuu"

B3anMopeiicTBre 3apsyKeHHBIX TEIl.
3axoH KyrnoHna

1

0

0

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpuYecKoe moJie.
HanpsikeHHOCTD 2JIEKTPUUECKOTO
nosist. [IpuHIOMn cynepno3unuu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

OJICKTPUYCCKUX roJieit

Hocuremm OJICKTPUYCCKUX 3apsAd0B.

33 OnemeHTapHbii 3apsa. CtpoeHue 1 0 0
aToMa
[IpoBOIHUKY Y TUAAEKTPUKU. 3aKOH bubmuorexa [JOK
34 1 0 0
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemienue 3aga4 Ha npyuMEHEHUE bubnmoreka [JOK
35 . 1 0 0
CBOMCTB 2JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
[TocTosiHHBIN nekTpruyeckuii Tok 204
26 DneKTpUUecKui TI;I)K, YCIIOBUS €T0 . . . BuGmmorexa IJOK
CYIIECTROBAMIDL. ¥/ CTORHMUIH https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
bu6mmoreka [IOK
i 1 0
37 JleicTBUSI 2IEKTPUUECKOTO TOKA 0 httos://m.edsoo.ru/f0a96b2
Ypox-uccneoosanue "/leticmsue
38 INEKMPUHECK020 NOJISL HA NPOBOOHUKU 1 0 1
u ousnekmpuxu”
39 DNEeKTpUYECKU TOK B MeTaJljax, 1 0 0 bubnuoteka [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1erb U €€ COCTaBHbIE 1 0 0
4acTu
Cuna Toka.
Jlabopamopnas paboma Ne5 bubnuoreka [IOK
41 ” 1 0 0.5
H3mepenue u pecynupoganue cuvl https://m.edsoo.ru/ff0a8bd6
moka"
DIEKTPUUYECKOE HAIPSKEHUE.
BonbTmeTp.
bubmuorexa [JOK
1 .
42 J,,Ya&)p amoptas paboma Ne6 0 0.5 https://m.edsoo.ru/ff0a9e14
U3zmepenue u pecynuposanue
Hanpsixcenus"”
43 ConpoTuBieHHE TPOBOJHUKA. 1 0 0 bubnmuotexa [JOK
VY ienpHO€E CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 Jlabopamopuas paboma Ne7 1 0 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

"3asucumocmu 31eKMpULecKo2o
conpomuenenus npo8oOHUKA OM €20
OJIUHDL, NIOWAOU NONEPEUHO20
ceuenusi u mamepuana"

3aBUCUMOCTH CHJIBI TOKA OT

https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK

45 HanpspkeHus. 3akoH OMa i1 ygacTka https://m.edsoo.ru/ff0aadda
1enu
Jlabopamopnas paboma No8
"Hccnedosanue 3asucumocmu cuntvl BuGnuorexa LIOK

46 MoKa, UOYUYE20 \EPEs pesucmop, om https://m.edsoo.ru/ff0aa04e
CONpOMuUBIeHUs. pe3ucmopa u
Hanpsxcenus Ha pesucmope”

47 [TocnenoBarenbHOE U MTApaLICIBHOE
COETMHEHUS IPOBOIHUKOB
Jlabopamopnas paboma Ne9

48 "lIposepka npasuna cioxcenus bu6moreka LIOK
HANpAdsCeHull npu nocied08amenbHoOM https://m.edsoo.ru/ff0aaa58
COeOuHeHUuU 08yX pe3ucmopos”
Jlabopamopnas paboma Nel()

49 "IIposepka npasuna 05 CUibl MoKa bubnnorexa [IOK
npu NApaniebHOM COeOUHeHUU https://m.edsoo.ru/ff0aadle
peszucmopog”
Pemenue 3aga4 Ha npuMEHEHNE Bu6muorexa LIOK

50 3axoHa OMa s pasiiHOro https://m.edsoo.ru/ff0aaf8a
COCITMHEHUS TIPOBOTHUKOB

51 PaboTta 1 MOLTHOCTH AJIEKTPUUECKOTO bubnuoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
J,,7a60pam0pﬁaﬂ paboma Nel ] Bumnorexa [IOK

52 Onpedencnue p a60mbflumou4ﬂocmu https://m.edsoo.ru/ff0ab3e0
9IeKMPUeCcK020 MoKa
SHGKTpI/I'—IeCKI/IVe LeNU U oTpeduTeNnu Bu6muorexa LIOK

53 DICKTPHYCCKOH SHCPIHH B OLITY. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe bubnuorexa [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

55

56

1o TeMe "DJIEKTPUUYECKUE 3apsibl.
3apspKeHHBIE Tela U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUUYECKUNA TOK"

KounrtpoabHas padora no reme
"JekTpUUYeCKHE 3aPAIbI.
3apsizkeHHbIE TeJIa M UX
B3aumoaeicreus. IlocroaHHbINA
3JIeKTPUYecKuii TOK"

[TocTosiHHBIC MArHUTBI, X
B3aNMOJICICTBHE. Ypok-ucciedosanue
"U3yuenue noneti NOCMOSAHHbLIX
mazHumos"”

MarauTHEBIE IBICHUS

6u

https://m.edsoo.ru/ff0abd2c

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

57

Bcepoccuiickas npoBepo4yHast
padora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarnutHoe nojie. MaruuTHoOe 1oJie
3eMIId U €ro 3HAUYEHHUE JUISA JKU3HU Ha
3emite

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneIT Opcrena. MarHuTHoe mnojue
3JIEKTPUYECKOTr0o TOKa MarautHoe
T10JI€ KaTYIIKH C TOKOM

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

61

[TpuMeHeHne IIeKTPOMArHuTOB B
TEXHHUKE.

Jlabopamopuas paboma Nel2
"U3yuenue oeticmaus MacHUMHO20
NoJisL Ha NPOBOOHUK ¢ MOKOM "

BHGKTPO)IBI/H"&TCHI) IIOCTOSHHOI'O TOKa.

Hcnonb3oBaHue ariekTpoaBuraTeneii B
TEXHUYECKHUX YCTPOHCTBAX U Ha
TpaHCTOpTE.

Jlabopamopuas paboma Nel3
"Koncmpyuposanue u uzyuenue
pabomul snekmpoosucamens”

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

DJIEKTpOMArHuTHasE MHIYKIHS 44

62

OnbiTel Papazes. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
[IpaBuio Jlenna

1

0

63

64

65

Dnekrporereparop. Crocoos
MOJIYYEHUS AIEKTPUUECKOI SHEPTUH.
DNEeKTPOCTaHIIMHU Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJILHOI paboTe
1o Teme "DIIeKTPUUECKHUE U
MAarHuTHBIC SBJICHHS"

Konrtpoabnas pabora no reme

"JyiekTpUYECKHE U MATHUTHbIE
siBJieHus "

PesepBHoe Bpems.IloBTropenue. 34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepsHblii ypok. Pabdora ¢ TekcTamu
no teme "TennoBblie siBJaeHNS.
ITocTosiHHBIN d1eKTPHYECKHH TOK"

1

0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

68

PesepBHbIii yPOK.
MNPOMEXYTOYHASA
ATTECTALMUA. KOHTPOJIbHASA
PABOTA

Pesepubiil ypok. Pabora ¢ Tekctramu
no teme "MarnuTHble siBJaeHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

15



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoabueie  IIpakTuueckue p
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannueckue siBjaenus 404
MexaHuuyeckoe IBUKEHHUE U CIIOcOObI ero onucanus 10u
MexaHuueckoe TBUKEHHE.
1 1 0 0
MarepuanbHas TOUKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 0 0 bubmuoreka [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE npsiIMOJIMHEWHOE 1 0 0 bubnnorexa [JOK
JIBHOKCHHEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE
4 neuxkeHne. CpeHsisi © MTHOBCHHAS 1 0 0
CKOPOCTb
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 0 0 bubnmnoreka HOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHIKEHHUSI. 1 0 0
I'paduk ckopoctu
Jlabopamopuas paboma Nel
"Onpedenenue yckopenus meaa npu bubmmnorexka HOK
7 1 0 1 .
PABHOYCKOPEHHOM OBUICEHUU NO https://m.edsoo.ru/ff0adb18
HAaKJ10HHOU naockocmu"
CBoboaHoe nagenue Ten. OnbIThI
8 1 0 0
lanunes
PaBHOMEpHOE BHKEHUE TIO
9 PHOE A bubnuotexa [JOK
okpyxHoctH. [lepron u wacrora 1 0 0

oOparnienus. JIuneiinas u yriosas

https://m.edsoo.ru/ff0ael76



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

CKOPOCTH
10 LleHTpoCcTpeMHUTELHOE YCKOPECHHE 1 0
Bsanmonerictue Ten 20y
11 [IepBe1it 3akon HeroTona. Bektop 1 0 bubmmoreka [JOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. 1 0 Bu6muotexa [JOK
PaBHOelicTByOIIAs crJia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. 1 0 bubnuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE 1 0 bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cua ynpyrocru. 3akon I'yka 1 0 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o reme «Cuita 1 0
YIOPYTOCTH
Jlab O Ne2
17 Onpeerenue acecmrocm ) 0 buGaorexa LIOK
P https://m.edsoo.ru/ff0aee28
NPYIHCUHDBLY
bubmmoteka IIOK
18 Cra Tpenus 1 0 https://m.edsoo.ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna 1 0 bubmmoreka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlab O Ne3
20 ”gnzgngZ§ZZﬂK§ZgbenZtZu;Hma 1 0 bubmmorexa LIOK
8 https://m.edsoo.ru/ff0af8be
MPeHUsL CKONbIHCEHUSL
P n
n | rmememmnmeme | T
"o yopyr ' https://m.edsoo.ru/ff0afb8e
TPEHUS
2 avoremm, Yexopene cooomora 1 0 buGmiorerca LIOK
' P A https://m.edsoo.ru/ff0af044
TaJICHUS
23 VYpox-xongepenyus "/leusicenue men 1 0



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

BOKDYe 2PABUMAYUOHHO20 YEHMPA
(Conneunasn cucmema). I anaxmuxu"

Pemrenne 3amaud mo reme "Cuia

24 TSDKECTU U 3aKOH BCEMHUPHOTO 1 0 buGnuorexa LIOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IIepBas kocMHU4eCKask CKOPOCTb. 1 0 bubnuoreka [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHEe MaTepruabHOM TOUKH.

26 AOGCOIIOTHO TBEPIOE TEIIO. 1 0 bubnnorexa [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OCBIO BPAILEHHUS

27 MowmenT cuisl. LeHnTp TspKEecTH 1 0

28 Pemenue 3amau nmo teme "MoMeHT 1 0 bubnunoreka LIOK
cuibl. Lentp Tspkectn" https://m.edsoo.ru/ff0b02b4
n .

29 moroe Moammeorol miene, 1 0 bu6morera LIOK

. e ' https://m.eds00.ru/ff0b0408
B3aumopeiictBue Ten
B "Mexamcosos anmenne. ) ) BuGmrorexa LIOK
. ! ) https://m.edsoo.ru/ffob06ec
B3aumoneiicrBue Tea"
3akoHbl coxpaneHus 104
141 .U .
A coxpumenmmmymen Yaoyoen 1 0 BuGmorexa LIOK
P yapea. STpyr https://m.edsoo.ru/ffob07fa
HEYNpPYroe B3auMOJICICTBHE

32 Pemenue 3agau nmo reme "3akoH 1 0 bubmmoteka IIOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ffob096¢c
Ypok-konpepenyus "PeaxmusHnoe

33 " 1 0
08uUdIceHUe 8 NPupooe U mexHuKe

bubnunorexa LIOK
34 Mexanunueckasi paboTa 1 MOIITHOCTb 1 0 https://m.edsoo.ru/ff0b0as4
35 PaboTa crItbl TSDKECTH, CHITBI 1 0 bubmuoreka [{OK

YIPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ffOb0dbh8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Jlabopamopuas paboma Ne4
«Onpedenenue pabomvl CUIbl MPEHUsL

36 1
npU paGHOMEPHOM OBUICEHUU meTld NO
20pU30OHMANLHOU NOBEPXHOCMUY
37 CBs3b 9HEprUH U pabOTHI.
[ToTenuuanbHas 3HEeprus
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKOU SHEPrUHn https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
Jab 0O 05
10 dlyeeme sarona companenn Bumrorexs LIOK
4 P https://m.edsoo.ru/ffOb12fe
SHepeuuy
Pa3znea 2. MexaHn4YecKHe K0J1e0aHUA U BOJHEI 159
Mexannueckue kosiebanus 74
41 KonebarenpbHoe IBMIKEHHUE U €TO bubnuoreka [{OK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonedaHusl. bubmmnoreka HOK
Boeinyxxnennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuil U Npy>KUHHBIA
MasiTHUKH
Ypok- 3
e T B 10K
PHO https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBparenue 3Hepruu npu
MEXaHHUYECKUX KOICOaHMSIX
JI l
46 «ggozgzzoeizcéﬂqiﬁi(:)’;ix ffze uooa bubmaorexa LIOK
P N P https://m.edsoo.ru/ffOblaec
KOJIeOaHULL NPYHCUHHO20 MASIMHUKAY
JI o7
abopamopHas paboma Ne BuGmorexa LIOK
47 «Ilposepra nezasucumocmu nepuooa

KoeOaHull 2py3d, N008eUeHH020 K

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

HUmMu, om maccel epysa»

MexaHu4eckue BOJIHBI. 3BYK 84

48

Mexanunueckue BoaHEL. CBONMCTBA
MexaHu4yecKux BoJH. [IpoiosabHbIe U
MOTNIEPEYHBIE BOJIHBI

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-konpepenyus "Mexanuueckue
80JIHbL 8 MEEPOOM melle.
Ceticmuueckue gonHul"

50

o1

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

VYpox-uccneoosanue "Habniooenue
3a8UCUMOCTMU 8bICOMbL 36VKA OM
uacmomul"

52

53

I'pOMKOCTB 3ByKa U BHICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Vpox-konpepenyus "Yivmpaszsyk u
ungpazeyx 6 npupode u mexruxe'"

bubnuoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJTHEL"

bubnmorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTtpoabsHnas padora no reme
""3JaKoHBI cOXpaHeHMUS.
Mexanu4eckue KoJIeOaHus U
BOJIHBI"

Pazges 3. D1eKTPOMArHUTHOE MOJIE M 3J1eKTPOMAarHUTHbIE BOJIHBI 64

SHCKTpOMaF HUTHOC I10JIC U 3JICKTPOMATrHUTHBIC BOJIHBI 64

56
57

58

DJEeKTPOMarHuTHOE TOoJIe.
DNEeKTPOMarHUTHBIC BOJTHBI
CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-konpepenyus "lllkana
NEeKMPOMASHUMHBIX GOJH.
Hcnonvzosanue 21ekmpomazHumHulx

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2abe

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

80JIH 0J151 COMoBoU cesa3u’”

59

Ypok-uccneoosanue "Hzyuenue
CBOUCME INEKMPOMALHUMHBIX 8OJIH C
NOMOWbI0 MOOUTbHO20 menepona’

bub6nmoreka [IOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3amau Ha onpeencHue
YaCTOTHI U JUTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI

61

DneKTpOMarHuTHas MpUpo/ia CBETA.
Ckopoctb cBeTa. BonHoBbIE cBOlCTBA
cBeTa

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb31d0

Pa3znea 4. CBeroBble siBj1eHHs 159

62

63

64

Hcrounuku ceera. [IpsamonuneitHoe
pacrpocTpaHeHHEe CBETa. 3aTMEHMUS
Connua u Jlynst

3aKOH OTpa)KEeHUs CBETa. 3epKaja.
Pemienue 3a1au Ha IpUMEHEHUE
3aKOHA OTpPaXEHMsI CBETa
[Tpenomnenue cBera. 3aKoH
IpeJIOMIICHUS CBETa

3aKOoHBI paclpoCTpaHEHHUs cBeTa 64

1 0

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3658

bubnunoreka LIOK
https://m.edsoo.ru/ff0b38c4

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb3aea

65

66

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcrmos30BadHne MOTHOTO
BHYTPEHHETO OTPAKEHUSI B
OIITHYECKUX CBETOBOIAX

Jlabopamopnas paboma Ne§
"Uccnedosanue 3asucumocmu yana
NpenoMIeHUs. C8eMOB020 yua Om yead
naoenus Ha epanuye "6030yx-

"

CmeK10

bubmmoteka IIOK
https://m.edsoo.ru/ffOb3c5c

67

VYpox-xongepenyus "Hcnonvzosanue
NOTHO20 BHYMPEHHE20 OMPANCEHUSL:
€8emoBo0bl, ONMUKOBOIOKOHHASL



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

c6:3b"

JIuH3bl U onTHYecKue TPUOOPHI 64

bubnmoreka [IOK
68 Jlun3zel. OnTudeckas CHiia JIMH3BI 1 0 0 https://m.edsoo.ru/ffob3f2c
. bubnunorexa LIOK
69 [TocTpoenne n3o0paxeHU# B TMH3AX 1 0 0 https://m.edsoo.ru/fOb44da
Jlabopamopuas paboma Ne9
70 "Onpedenenue ¢okycrnoeo 1 0 1 bubnmnoreka HOK
PACCMOAHUSL U ONMUYECKOU CUTbL https://m.edsoo.ru/ff0b4206
cobuparowe 1unzol"
71 Vpox-konpepenyus "Onmuuecxue 1 0 1 bubnnoreka [JOK
JIUH308ble npubopovl” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue 1 0 0 ﬁg&?ﬁ;fé{;grou%f% 4684
Vpox-konpepenyus "eghexmot
73 " 1 0 1
spenus. Kak coxpanums 3penue
Pa3noxxenue 6emoro csera B CEKTp 34
Pasnoxxenue 6enoro ceera B CIEKTp.
74 OmeiTel HeroTona. Crnoxkenne 1 0 0 bubnuorexa [{OK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
CBETa
Jlabopamopuas paboma Nel()
"Onvimul no pasnodicenuro 6enoeo
75 ceOema 8 Ci’leK]'I)’l’lp U 80CHpUAMUIO Y8emda 1 0 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0cOe2a
npeomMemos npu ux HabI0eHuU yepes
yeemosvle Gpurvmpor”
Ypox-npakmuxym "Boanosvie
76 ceotlicmea ceema: oucnepcus, 1 0 1
unmepghepenyus u ougpaxyus"
Pasnen 5. KBanToBble siBjieHus 174
Vcnyckanue 1 OTJIONICHHE CBeTa aTOMOM 49
77 OmnsiTel Pe3epdopaa u rmianerapHas 1 0 0 bubnmnorexa [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

MOACJIb aToOMa

https://m.edsoo.ru/ff0c12a8

78 [Toctynarter bopa. Moaens aroma bopa 1 0
79 arowon. Koanmas Tomiorue ) 0 BuGmorerca LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 Ypok-npakmuxym "Habarooenue 1 0 bubmmoreka [JOK
cnekmpog ucnyckanus'" https://m.edsoo.ru/ff0c1550
CrtpoeHue aTOMHOTO siipa 64
N bubnuoreka [{OK
81 PajIn0aKTHBHOCTS €€ BUAEI 1 0 https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas 1 0 bubnnorexa [JOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIC IPEBpAIICHHUS. 1 0 bubmmoreka [JOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3amad mo teme: 1 0 bu6nmorexa LIOK
"PagmnoakTrBHBIC ITpEeBpallicHUs " https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacnana 1 0
VYpox-kougepenyua "Paduoakmusnvie
86 U3LyyeHus: 8 npupooe, MmeouyuHe 1 0 bubmnorexa [IOK
" ’ ’ https://m.edsoo.ru/ff0c2126
mexHuKe
SlnepHble peakuuu 74
A .
87 ccf[xe p;{HL:{Il:I): T;HI;[IHOESI;(S IIJ/IITVIaCCOBOFO 1 0 bubmnorexa [IOK
P P https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CBA3U aTOMHBIX siep. CBs3b 1 0 bubnmnorexa [JOK
MAacChl ¥ DHEPTUHU https://m.edsoo.ru/ffOcld7a
89 PemeHI/Ie"3a,uaq o teMe "fnepHsbie 1 0
peakImu
90 Peakiuu cunTe3a U neneHus saep. 1 0 bubnunorexa LIOK
Ncrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
91 Vpox-xongepenyus "oepnas 1 0



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

aHepeemuxa. /leticmeus
PAOUOAKMUBHBIX UZTYYUEHUU HA JHCUBbIE
opzaruzmol"

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPOMArHUTHOE TOJIE.

bu6nmoreka [IOK

92 DJIEKTPOMArHUTHBIEC BOJIHBI. 1 0 0 https://m.edsoo.ru/ff0c223e
KsanToBric sBincHusS"

KonTposabHas pabora no reme
"JJIeKTPOMArHUTHOE ToJIe.

93 1 1 0
DJIEKTPOMArHUTHBIE BOJTHBDI.

KBanToBbie siBjieHus"
Pasnen 6. [loBTOpHTEIbHO-00001IAI0IINI MOAYJIb 94
[ToBTOpeHue u 06001IeHNE cofepKaHus Kypca Gu3HKH 3a 7-9 kiacc 94
IToBTOpenue, 0600IIEHHE.

94 J]a60plc)zm0pﬂble pabomsi no Kypcy 1 0 1 Bubmuorexa LIOK
"Bsaumodeticmene men" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 00o6mIcHNE. Pemenue

95 paCLIeTII)-ILIX Y Ka4ECTBEHHBIX 3a7a4 10 1 0 0 bubmoreka LOK
Teme "TemoBbie Mpotecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, o6o0menue. Pemenue Butmorexa LIOK

96 pacyeTHBIX U KaUYECTBEHHBIX 3aa4 [0 1 0 0 ]

" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenmoBeIX IBUTATENEH
[ToBTOopenue, o6o0meHue. Pemenue Butmorexa LIOK

97 pacyeTHBIX U KaYE€CTBEHHBIX 3aa4 M0 1 0 0 ]

Teme "KTTJT 571eKTpoyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
IToBTOpeHue, o00OIIEHHE.

98 ﬂa60p§m0pﬁble pabomsi no Kypcy 1 0 1 bubmrorexa IIOK
"Coemogsie sanenis” https://m.edsoo.ru/ff0c2c52
IToBTropenue, o6o0menue. Pabora ¢

99 TEKCTaMM 110 TeMe ""3aKOHBI 1 0 0 bu6nunorexa LIOK

coxpaHeHus B Mexanuke. Konebanus u
BOJTHBI"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

100

INPOMEXYTOYHAS
ATTECTALIMA. KOHTPOJIbHASA
PABOTA

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0menue. Padora ¢
Tekcramu o Teme "CBeToOBbIE
apjenus"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpenue, o600menue. Padora ¢
Tekceramu o teme "KBanrosas n
sigepHasi pusuka'

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®dusuka, 7 xknacc/ [epeimkua A.B., O01mecTBoO ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemienue»

» dusuka, 8 xknacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[IPODAY»; Akumoneproe odmiectBo «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPUAJIbI IJI51 YUUTEJIA

1. 3akona P® «O6 ObpazoBanum» Ot 29.12.2012 Ne273-D3

2. ®enepanbHbli TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOI'O OOIIETO
o0Opa3oBaHus,yTBepKAeHHBIN prkazoM MO u Hayku Poccuiickoit denepanuu ot 17 gexabps
2010 roga Ne 1897

3. ABTopckas yueOHasi mporpamma 1o (pu3HKe Al OCHOBHOM IIKOJBI, 7-9 Kilacchl ABTOPHI: A.
B. Ilepoimikun, H. B. ®unonosuy, E. M. I'ythuk., poda, 2012.

4.Pa3HOYpOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. Pusuka-7. Kupuk JILA. -5-¢
u3., nepepad.- M.: MJIEKCA, 2009

5.CoopHuK 33134 110 (pu3uKe 7-9 Ki1acchl: MocoOue s yJamuxcsi o0neoopa3oBar
yupexnenuit/ B.W. Jlykamuk, E.W.1BanoBa.- 24-¢ u3a.-M.: IIpocsemenue, 2010
6.lunaktuueckue matepuainsl. usuka. 7 kinacc Mapon A.E., Mapon E.A.- M.: Jlpoda, 2012
7.Tectol k yuebHuKy A.B. Ilepbimikuna, 7 kiace/ H.K. Xannanos, T.A. XanHaHaHoBa. —
M. poda, 2015 r.

dusuka. § kinacc. Meronndeckoe nocobue /H. B. @unonosuu. — M. : [Ipoda, 2015. — 208
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HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Komnexrus LTOP http://school-collection.edu.ru

2.Komnekius «EcrecTBeHHOHAYYHBIE SKCTIEpUMEHTRI»: (pusuka http://experiment.edu.ru —
3.Mup ¢usuku: pusnueckuii sxcnepument http://demo.home.nov.ru

4.Cepgep kadenps! oomen ¢puzuku ¢puzpaka MI'Y: pusnueckuil mpakTUKyM U JEMOHCTpALUU
http://genphys.phys.msu.ru

5.Ypoxku no monexynsapHoit puzuke http://marklv.narod.ru/mkt

6.0usuka B anumarmsx. http://physics.nad.ru

7 .Wurepuer ypoku. http://www.interneturok.ru/distancionno

8.du3nKka B OTKphITOM Kosutemke http://www.physics.ru

9.I'azera «Dusuka» Uznarennpckoro goma «llepBoe centsops» http://fiz.1september.ru

10. Komnekius «EcTecTBeHHO-HAYYHBIE KCIIEPUMEHTh: Gu3uka http://experiment.edu.ru
11. BupryanbHblii MeTOAMYECKUH KaOUHET yauTens PU3NKN U aCTPOHOMUH
http://www.gomulina.orc.ru

12. 3agaun o ¢pusuke ¢ pemenusmu http://fizzzika.narod.ru

13. 3anumarenbHas (U3MKA B BOIIPOCAX U OTBETAX: CalT 3aciaykeHHoro yuntens PO B.
Enbkuna

http://elkin52.narod.ru

14. KnaccuHas ¢usuka: caiit yunrens ¢usuku E. A. banaunont http://class-fizika.narod.ru
15. Kpatkwuii cipaBounuk mo ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: pusnyeckuii sxcriepument http://demo.home.nov.ru



17. OGyuatomie TpEXYpOBHEBBIC TECTHI 1O (u3uke: cat B. U. Perenbmana http://www.
physicsregelman.com

18. ®usukom: B moMolis HaunHaromemy ¢usuky http://physicomp.lipetsk.ru

19. TepMoauHAMHKKa: 3JIEKTPOHHBINA yu4eOHUK 110 Gusnke s 7-ro u 8-ro kiaaccos http://

fn.bmstu.ru/phys/bib/I-NET/

20. ®usuka B anuMarusx http://physics.nad.ru
21. ®usuka Bokpyr Hac http://physics03.narod.ru






