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HNOACHUTEJIBHAS 3AIIUCKA

[IporpamMma no ¢u3uke Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHHUsS COCTaBJI€HA Ha
OCHOBE TIOJIO)KEHUH U TpeOOBAaHU K pe3ysIibTaTaM OCBOCHHUS Ha 0A30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammel, mnpeactaBieHHBIX B PI'OC OO0, a Takke ¢ y4€ToM
denepanpHOl pabodeld mporpaMMbl BocmuTaHuss W KoHIenmuu mnpenogaBaHus y4eOHOTO
npenmMera «Ou3nKa.

[Iporpamma no ¢u3nMKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTAaBIEHA Ha
OCHOBE TOJIO’KEHUH U TpeOOBaHMIi K pe3ylbTaTaM OCBOEHHS Ha 0A30BOM YpOBHE OCHOBHOM
oOpa3oBaTenpHON mporpamMmebl, mnpeactaBieHHBIXx B ®I'OC 00O, a Takke ¢ ydeToMm
benepanbHOl pabodeil mporpaMMmbl BOCIHUTAaHUS U KOHLEMLWHU MpEnojaBaHUs y4yeOHOro
npeaMera «Pusukay.

Copepxkanue  mporpamMmbl 1Mo  (QU3MKE  HampaBieHO Ha  (GOpMUPOBaHUE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOyYaromMXCs M OPraHU3aLUI0 M3Y4YeHUs (PHU3MKH Ha
NesITeIbHOCTHONH OCHOBe. B mporpamme mo (u3HKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenvera B peanmm3anuu TpeboBanniin ®I'OC OOO K TMIaHUPYEMBIM JTHUYHOCTHBIM U
METalmpeaIMETHBIM  pe3ylbTaTaM  OOydYeHHs, a TakkKe  MEXKIPEIMETHbIE  CBA3MU
€CTECTBEHHOHAYYHBIX YUEOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHUsl.

[IporpamMMma o gu3uke ycTaHaBIUBAET paclpe/ieieHne yueOHOro MaTepuana o rojam
oO0ydyenus (mo KiaccaMm), MpeiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh H3YYEHHUS TEM,
OCHOBaHHYIO Ha JIOTHKE pa3BUTHUs MPEIMETHOIO COJEp)KaHUsS U YydueTe BO3PACTHBIX
ocoOeHHOCTeH 00yUJaroIIIXCsl.

[IporpamMma mo ¢wusuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOAMYECKOH MOMOIIU
YUUTENIO B CO3/IaHUU pabouell IporpaMMsl [0 y4eOHOMY IIPEIMETY.

Ou3uka SBISETCS CHCTEMOOOPA3yOIIUM JUII €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, TOCKOJIBKY (M3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB U SBIICHHIA,
U3y4aeMbIX XHUMHEH, Onosoruel, actpoHomMueil u gusndeckoi reorpadueii, BHOCUT BKIIaJ B
€CTECTBEHHOHAyYHYI0 KapTUHY MHUpa, [peaocTaBiseT Haubojee sCHble 00paslibl
MIPUMEHEHUS HAYyYHOTO METO/a MO3HaHUs, TO €CTh CII0co0a MOTyYeHHS TOCTOBEPHBIX 3HAHUHN
0 MHpE.

Opna 13 rIaBHBIX 33734 GU3UYECKOTO 00pa30BaHUS B CTPYKTYpE 0011ero o0pa3oBaHus
COCTOMT B ()OPMHUPOBAHUM €CTECTBEHHOHAy4YHOH TI'pPaMOTHOCTHM M HUHTEpeca K HayKe y
00y4aroIuxcs.

N3ydyenne ¢u3nku Ha 0a30BOM YpOBHE IMPEAINONIAraeT OBJIaJ€HUE CIEAYIOUUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATh JIaHHBIE M HCIIOJIb30BaTh HAay4yHbIE JOKa3aTelbCcTBa IS

MIOJIy4EHUS BEIBOJIOBY.

enn m3ydeHus GU3MKH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS ONpEAeTICHBI B
KOHUENIMN TMpernojaBaHuss ydeOHoro mnpeamera «®usmka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoit @exepaiinu, peaqu3yroIMX OCHOBHBIE 00Ie00pa3oBaTEIbHBIE
MIPOTPaMMBI.

Henn uzydenust Gu3nKu:

e MpuOOpEeTeHHE WHTEepeca M CTPEMIICHHS OOYYarOIIUXCS K HAYYHOMY H3YUEHHUIO

MIPUPOJIBI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX M TBOPUYECKUX CITOCOOHOCTEH;
® pa3BUTHE IMPEACTaBICHUM O HAy4yHOM METO/€ IO3HaHUS U (QOpPMHUpPOBAHUE
HCCIIEA0BATENIbCKOTO OTHOUIEHUS K OKPYKAIOIINM SIBJICHUSIM;



e (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiabTara H3YYCHHUS OCHOB
CTPOCHHS MaTepuy U (PyHJAaMEHTAIBHBIX 3aKOHOB (DPU3HKY;
e (QopMupoBaHHE TPEICTABICHUH O poiau (U3MKKM IS  pa3BUTHA APYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIA;
® pa3BUTHE MPEICTABICHUHA O BO3MOXHBIX cdepax Oynymei npodeccuoHanbHOMI
NEATENLHOCTH, CBS3aHHOM C (DM3MKOHM, MOATOTOBKA K JalbHEHIIEMy OOY4YEeHUIO B
3TOM HAaIPaBIICHUH.
JlocTmkeHHe 3THX IeJeld MporpaMmbl 1O (U3MKE Ha YpOBHE OCHOBHOTO OOIIETro
o0pa3oBaHMs 00CCIICUNBACTCS PEIICHHEM CIICIYIOIINX 3a/a4:
e npuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHWYECKHX,
TETUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHHMH ONHUCHIBATH U OOBACHATH (UIUYECKUE SBICHUS C
UCIIOJIb30BaHUEM MOJTYYCHHBIX 3HAHUI;
® OCBOGHHME METOJIOB PELICHUS MPOCTEHIIMX pacYEeTHBIX 33aJad C HCIOJIb30BaHUEM
(GU3NIECKUX MOJIETICH, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;
® pa3BUTHE YyMEHUH HAOMIONATh TPUPOAHBIC SBJICHUS W BBHINOJHATH OIIBITHI,
nabopaTopHble pabOThl M SKCIEPUMEHTAIBHBIE HCCIEAOBaHUS C UCIIOJIb30BAHUEM
M3MEPUTENBHBIX PHOOPOB;
® OCBOCHHE IpPHUEMOB paboTHI ¢ MHpOpMaHEH (PUINIECKOTO CONEPIKAHMS, BKIIOYAs
MHPOPMAIIMIO O COBPEMEHHBIX IOCTIDKCHUSAX (PU3MKH, aHAIM3 U KPUTHYECKOE
OLICHUBaHHE MHPOPMALINH;
® 3HAaKOMCTBO €O cdepamMu UPOPECCHOHATBHON IESITEIHHOCTH, CBS3aHHBIMH C
(GU3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHHSIX
¢bu3nvecKoil HayKH.
OO11ee yncI0 4acoB, PEKOMEHIOBaHHBIX JJIS U3YUCHHUs (PU3UKH Ha 0a30BOM ypOBHE, —
238 yacos: B 7 kiacce — 68 yacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEI0), B 9 KJlacce — 102 yaca 3 yaca B HEJIETIO).

[Ipemyiaraemselii B nmporpamme o (u3MKe nepedeHb JabopaTOpPHBIX PabOT U OIBITOB
SBJIIETCS PEKOMEHJATEIbHBIM, YUYMTENb JIelaeT BbIOOp NpU MNPOBEACHHM J1a0OpaTOPHBIX
pabOT M ONBITOB C YYETOM HHJIUBUAYaAJIbHBIX OCOOEHHOCTEH oO0ydJaromuxcs, CHHCKa
SKCIIEPUMEHTAJIBHBIX 3aJlaHul, IpelaraéMblXx B paMKaX OCHOBHOI'O TOCYIapCTBEHHOTO
9K3aMeHa 1o (pU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC
du3uka u eé poJib B NO3HAHUM OKPYKAIOIIEro MUpa.
®usuka — Hayka O npupozge. SBieHus npupoibl. DuU3MUECKHE ~SBICHUS:

MEXaHUUYECKUE, TEIIOBBIE, 3JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue Benu4MHbL. V3mepenue Qusmueckux BenuyuH. PuU3MYEcKUe MPHUOOPHI.
[TorpemnocTs n3MepeHuit MexayHapoaHas CUCTEMA €AMHULL.

Kak ¢usmka u npyrue ectecTBeHHbIE HAyKH W3Y4arOT mpupoy. EcrecTBeHHOHAYUHBII
METOJI TO3HaHMs: HaOIIOJEHHE, MOCTAaHOBKA HAYYHOI'O BOINPOCA, BBIIBM)KEHHUE TUIIOTES,
SKCIIEPUMEHT IO MpPOBEpPKE THUIOTe3, OObsICHeHHWe Habmogaemoro siBaeHus. OmnucaHue
(U3NIECKUX SIBIICHUH C TTOMOIIBIO MOETICH

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusmueckue MNpuOOPHl M MpoIeaypa NPSIMBIX H3MEPEHUN aHAJIOrOBBIM H

UG POBEIM IPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.
Onpenenenre UEHbI JEIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.
H3mepenne paccToOsTHUMN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETa.
Omnpenenenre pa3MepoB MaJIbIX TEI.
W3mepenue Ttemneparypbl IpU MOMOIIM >KUIKOCTHOIO TEPMOMETpa U JaTuuKa
TEeMIIEPaTypHhI.
6. IlpoBeneHue mccieqOBaHUS 1O MPOBEPKE TUIOTE3bI: JATBHOCTH IMOJETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.
IlepBoHaya/ibHbIE CBe/IeHUs] 0 CTPOCHUM BelllecTBa.

CrtpoeHue BellecTBa: aTOMbl M MOJEKYIbI, MX pa3Mepbl. OMbIThI, TOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBrkeHue yactull BemiecTBa. CBSI3b CKOPOCTU JBM)KEHHMS! YaCTHI C TEMIIEPATypOu.
BbpoyHnoBckoe nBmxkenue, nuddysus. BzaumonencTBre 4acTHI BEIIECTBA: NMPUTSHKCHHE U
OTTAJIKUBaHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHHE Ta30B, KHUJAKOCTEH U TBEPIBIX
(kpucTamnueckux) Tel. B3auMocCBsI3p MEXAy CBOWMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJIIPHBIM CTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddys3un.

3. Habmrogenue siBneHUi, OOBACHSIOMIUXCS TMPHUTSHKEHHEM WM OTTAIKUBAHUEM

YacTHUIl BEUIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka muamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHEM (hoTorpadmii).

2. OnsbIThI 10 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBHSI CHIT MOJIEKYJISIPHOTO TTPHTSKCHHUS.

JABuKeHHe U B3aUMoJeiicTBHE TeJl.

Mexannueckoe aBHKeHHE. PaBHOMepHOe M HepaBHOMEpHOe ABMKeHHE. CKOpPOCTb.

CpenHsist CKopocTb ITPY HEPABHOMEPHOM JBMKEHHUU. PacdyeT myTH u BpeMEHH JBUKECHMUSL.

agkrownE



SIBnenne mHepuuu. 3aKOH MHEpUUU. B3aumopaeicTBue Ten Kak MPUYMHA W3MEHEHUS
CKOpPOCTH JIBMKEHHUS Ted. Macca kak Mepa uHepTHocTu Tena. IlnoTHocTs BemiectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJT B €IUHUIIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTHKa B3aumozeicTBus Ten. Cuina ynpyrocTd M 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOUIBIO JUHAMOMeTpa. SIBjaeHue TAroreHus U cuia Tspkecth. Cuna
TSOKECTH Ha IpYrux IutaHerax. Bec tena. HeBecomocTs. CroxkeHHE CUil, HAIIPaBICHHBIX 110
oaHoil mpsimor. PaBHogmelcTByromas cui. Cuiia TpeHusi. TpeHHe CKOJbXKEHUS U TPEHHUE
1oKosi. TpeHue B IpUPO/Ie U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHMYeCKOro ABMKEHUS Tela.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBleHUs! HHEPLIUU.
Habutoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHUE Macc 10 B3aUMOJICHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOH.
ﬂaﬁopamopnbw padomul u onviMol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapHKa B KUAKOCTU, MOACTHU
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajiee).
2. OmpepneneHue cpeHel CKOPOCTHU CKOJIbKEHUS OpyCcKa WM MIApHUKa [0 HAKJIOHHON
IIJIOCKOCTH.
Ornpezenenre MmI0THOCTU TBEPAOTO TeNa.
4. OmpIThl, JEMOHCTPHPYIOIINE 3aBHCUMOCTh pacTsoKeHHs (aedopMarin) npyKUHBI
OT MPUJIOKEHHON CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHUS OT Beca Tena
U XapakKTepa COIMPUKACAIOIMINXCS IOBEPXHOCTEM.
JdaByieHne TBEPABIX TeJl, ) KUAKOCTE U ra3oB.

HaBnenne. CnocoObl yYMEHBIIEHHMs] W yBETWYEeHHs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJEHMsI Ta3a OT oObema, Temmneparypbl. llepenaua naBieHUs TBEpAbIMHU
TeJlaMu, KUJAKOCTAMU M Trazamu. 3akoH [lackans. [IneBMarnueckue MamumHbl. 3aBUCUMOCTh
JaBJICHUS JKUJIKOCTH OT IIyOuMHBI. I'mapoctatuueckuil nmapagokc. CooOmaronmecs: cocyabl.
['mapaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emau u atmocepHoe naBiaeHue. [IpuunHbl CylecTBOBaHMS BO3AYIIHOM
obonouku 3emuu. OnbiT Toppuuennu. M3mepenne arMocepHOro IaBieHUs. 3aBUCUMOCTb
aTMoc(epHOro JaBi€HHUsS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl ans u3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JleiicTBHE KUAKOCTM M Tra3a Ha IOTPY)KEHHOE B HHUX Teno. DBrlTamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3nyxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTBD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

[Tepenaya naBiieHUs KUJIKOCTHIO U Ta30M.

Coobmarommuecs: Cocypl.

I'mppasnnueckwmii mpecc.

[TposiBinenue neiictBus aTMOCGHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHUIIBI OT O0BEMA MOTPYKEHHOW YacTU Telna U

IJIOTHOCTH KHUAKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIBI BECY BBHITECHEHHOMW KUJKOCTH.

8. VYcioBue mnnaBaHMs TeN: IUIABaHUE WM TOTPYXKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS MJIOTHOCTEH Tea U KHUAKOCTH.
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Jlabopamopuusie pabomot u onvimel.

1. HccnenmoBanue 3aBUCUMOCTH Beca Tela B BOJE OT O0bEMa MOTPYKEHHOH B
XKUJKOCTh YacTH TeJa.

2. OmpepneneHue BBITATKUBAIONICH CHIIBI, JEHCTBYIONMIEH Ha TENO, MOTPYKEHHOE B
KHUJKOCTb.

3. IIpoBepka HE3aBHCHUMOCTH BBITAJKUBAIOUICH CHJIBI, ACWCTBYIOLIEH Ha TEIO B
XKUJKOCTH, OT MaccChl Tea.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHUJIBI, JEHCTBYIOLIEH
Ha TEJIO B >KUJIKOCTH, OT 00BbEMa MOTrpy:KEHHOM B KHUAKOCTh YacTH Tela U OT
IJIOTHOCTH KHUAKOCTH.

5. KonctpyupoBanue apeomeTpa WM KOHCTPYMPOBAHME JIOAKU U OIpejaeseHHe e&
IPy30I0AbEMHOCTH.

PaGora u MOIIHOCTDH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio paBHOBecHs
priuara. [IpumeHeHune nmpaBuiia paBHOBECHSI phluara K 0JIOKY. «30JI0TO€ [IPaBUIIO» MEXAHUKH.
Koaddunuent mnonesnoro neiictBusi (mamee — KIIJ) mpocteix mexanusmoB. [Ipoctbie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. lIpeBpainenue
OJIHOTO BH/1a MEXAaHUUYECKOH 3HEPIUHU B APYroil. 3aKOH COXpaHEHUsS JHEPIHU B MEXaHHKE.

Hemoncmpayuu.

1. Ilpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimel.

1. Ompenenenue pabOThl CWIIBI TPEHUS INPU PABHOMEPHOM JIBUKEHUM Tela II0

TOPU30HTAIILHON TOBEPXHOCTH.
2. HccrnenoBanue ycrnoBHid paBHOBECHS pblUara.
3. Hsmepenne KIIJI HaKIOHHOM MJIOCKOCTH.

4. U3yueHue 3aKOHA COXPaHEHUSI MEXAHUYECKOUN SHEPTUU.
8 KVIACC

TemioBbie sIBJICHHS.

OCHOBHbBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOpUU CTPOEHHUS BEIECTBa.
Macca u pazmepsl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYECKOW TEOpHUH.

Mopgenu  TBEPAOro, JKUAKOTO U ra3o00pa3HOrO  COCTOSIHMM  BeIEeCTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHNE CBOWCTB ra3oB, KUJIKOCTEH U TBEPABIX
T€1 HAa OCHOBE IIOJIOXKECHUM MOJIEKYISIPHO-KMHETHYECKOW Teopuu. (CmauMBaHME U
KanWJUISIpHBIE siBJIeHUs. TeroBoe paclIMpeHue 1 cxaTHe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBMKEHHUS YACTHILI.
Buytpennsas osneprus. CrocoObl H3MEHEHHs BHYTPEHHEH »SHEpruu: Teruvionepenada u
coBeplIeHne padoThl. Bupl Teronepeaayn: TeIONPOBOHOCTb, KOHBEKIIHS, H3TyUEeHHUE.

KonnuectBo TemioTsl. YaenbHas TEMI0EMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. Y paBHEHHUE TeIIoBoro Oananca. [InaBieHne u oTBepAeBaHne KPUCTATHYECKUX
BEIIECTB. YIeNbHas TerioTa TuraBieHus. [lapooOpa3oBanue m koHneHcanus. Mcmapenue.
Kunienne. YaenpHas Temiaora nmapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIEPATypbl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHHS.

Brnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y iejbHasl TeII0Ta CrOPaHHUsL.



[Tpunnuner padotel TemmoBeix asurateneit KIIJ[ TemmoBoro mpurarens. TeroBbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPEIBL.
3aKOH COXpaHEHHS U MPEBPALIECHUS SHEPTUH B TEIUIOBBIX MPOIEccax.
Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
Habmroienue siBieHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUIMA.
HaburoieHre TemioBoro pacimpeHus Tedl.
W3menenue naBieHus ra3za Mpu HM3MEHEHHMM O00bEMa W HarpeBaHUU WU
OXJIAXKICHUHU.
[IpaBuiia u3MepeHus TeMIeparypsbl.
Bupel reruionepenayu.
OxuaxieHre Ipy COBepIICHUH PabOThI.
HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.
10. CpaBHeHUE TETIOEMKOCTEH Pa3IMYHbIX BEIIECTB.
11. HaGnroieHre KATICHUSI.
12. HaGnroieHre mocTOSHCTBA TEMIIEPaTyphl IPU IJIaBICHUU.
13. Mojienu TEIIOBBIX IBUTATEIICH.
Jlabopamopuuvie pabomot u onvimel.
1. OmbIThl IO OOHAPYKEHUIO ACHCTBHSI CUII MOJICKYJIIPHOTO MTPUTSIKCHUS.
2. OmbITHI MO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WITK caxapa.
3. OmbITEI IO HAOIIOJACHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KHUIAKOCTEH M TBEPIBIX
TeN.
OmpezeneHue qaBiaeHUs BO3ayXa B OAJUIOHE HITIPUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3JAyXa OT ero o0bnéma u
HarpeBaHUs WU OXJIaKICHUS.
6. IlpoBepka rumore3bl JMHEWHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA KHIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTyphI.
7. HabnrogeHune n3MeHeHUs BHYTPEHHEW YHEPTHH Tejla B pe3yibTare TeIionepeaadu
1 pabOThI BHEIIHUX CHJI.
8. HccnenoBaHnue sBIEHUS TEIUIOOOMEHA MPH CMEMIMBAHUU XOJOIHOM W Tropsueit
BOJIBI.
9. Ompenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPHU TEIIOOOMEHE C
HarpeThiM METAJUTMUYECKUM ITUITUHAPOM.
10. Onpenenenue yaenpHOM TEIIOEMKOCTH BEIIECTBA.
11. ViccnenoBanue mporiecca HCHapeHHUsL.
12. OnpeneneHne OTHOCUTENHHON BIKHOCTH BO3yXa.
13. Onpenenenne yaenbHOM TETUIOTHI IJIABICHUS JIbA.
DJieKTpuYecKHe 1 MATHUTHBIE SIBJICHHSI.
Onektpuzarus Ten. [[Ba poaa aekTpudeckux 3apsaaoB. BzanMopeiicTBre 3apsKeHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTH CHJIbI B3aMMOJICUCTBHS 3apPSKEHHBIX TENl OT BEJIMYUHBI
3apsJIOB U PACCTOSTHUS MEXKTY TEIaMHu ).
Onektpuueckoe  mone.  Hampsok€HHOCTh  anekTpuueckoro  moiisa.  [IpuHuun
CYTIEPIIO3HIINH JIEKTPUUECKHUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE).
Hocutenu snexkrpuyeckux 3apsaoB. DIeMEHTapHbIN AeKkTpuueckuil 3apsa. CTpoeHue
atoma. [IpoBOTHUKY U TUAIEKTPHUKU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsia.
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DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. McTOUHMKM
IIOCTOSIHHOTO TOKA. [IeHCTBUS 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XMMUYECKOE, MATHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas nenb. Cuina Toka. DieKTpuueckoe HampspkeHue. ColnpoTHUBIIEHUE
MPOBOAHMKA. YJIeNbHOE COINPOTHBIEHUE BemecTBa. 3akoH Oma ans ydyacTKa Iemnu.
[TocnenoBarenbHOE U NapalieIbHOE COEAUHEHUE IIPOBOIHUKOB.

PaboTta m MOImHOCTE 3JEKTpUYECKOTO ToKa. 3akoH JIxoyns—JIeHna. DiekTpuueckue
LEeNH U TOTPEOUTENH IIEKTPUUECKON IHEPTruu B ObITy. KOpoTKOE 3aMbIKaHue.

[ToctosinHbie MarHUTHL. B3anMopeicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE MoJIe.
MarnuTHoe 1noje 3eMIu U ero 3HaueHue Juis >ku3Hu Ha 3emue. OnbiT Dpcrena. MarnutHoe
MoJie 3JIEKTpUYeckoro Toka. IlpuMeHeHue »5IeKTpOMarHUTOB B TexHHUKe. JlelicTBue
MarHMTHOTO IIOJII Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUIaTeNlb IIOCTOSHHOIO TOKA.
Hcnonb30BaHue AieKTpoiBUTaTeNIel B TEXHUYECKUX YCTPOMCTBAX M HAa TPAHCIIOPTE.

Oneitel  ®apanes. SBneHue sneKkTpoMarHuTHOM wuHAykuuu. IlpaBmwino JleHna.
Onektporerepatop. CrnocoObl MOTYyYEHUS SICKTPUUYECKON HSHEPruu. DIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3anus Tel.

JIBa pojia »JIeKTPUYECKUX 3apsAI0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsi/I0B.

[TpoBOAHUKY U TUAIEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOIO MOJIS.

HcTouHMKH TOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

0. DnexTpuYecKuii TOK B )KUIKOCTH.

. ["'a30BBbIi1 pazps.

12. smepeHune CUIlbl TOKa aMIEPMETPOM.

13. N3mepenue 3JIeKTPUIECKOTO HAMIPSHKEHHS BOJIBTMETPOM.

14. PeocTat 1 Mara3uH CONMPOTUBIICHHIA.

15. B3aumoieiicTBIE OCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fielieHus TOTI0COB MarHUTa.

17. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarautHoOe 1oJie TOKa. DICKTPOMArHHUT.

20. JleficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DneKTpoABHUTaTeh MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHS SJIEKTPOMAarHUTHON HHTYKITUH.

23. OnbiTer Dapaes.

24. 3aBUCUMOCTb HAIIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.
25. DIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopmuvie padbomul u onvimol.

OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U TPH COPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJI Ha TPOBOJIHUKHU U IUAJIEKTPUKH.
COopka u mpoBepKa pabOThI AIEKTPHUIECKON IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaPsHKEHUS.
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6. HccnemoBaHue 3aBUCHUMOCTM CHJIBl TOKa, UAYIIETO Yepe3 pe3Uucrop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HANPSYKEHUS HA PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, IUIOIIAIU IIONIEPEUYHOr0 CEUYEHHUS U MaTepHraa.

8. IlpoBepka mpaBuiia CIOKEHUS HANPSKEHUH MpPU MOCIEI0BATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. TIlpoBepka mpaBuia JUisl CUJIBI TOKA MPU NapajuIeIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HIYIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICISIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYHIETO 4Yepe3 JaMIIO4Ky, OT
HaIpsKEHUs Ha HEell.

13. Onpenenenue KIIJl narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. 3yueHre MarHUTHOTO IIOJII TOCTOSHHBIX MAarHUTOB TPU HUX OOBEIMHEHHU U
pa3zieNeHun.

16. MccnenoBanue ASWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aMMOJAEHCTBHUS KaTYIIKH C
TOKOM M MarHUTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTyIIIKE.

18. U3yuenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue U u3y4eHue padoThl JIEKTPOABUTATEIIS.

20. Nzmepenue KII/] anekTponBuraTeibHOM YCTAaHOBKH.

21. OnBITHI IO WCCIIEIOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHIYKIUHU: UCCIICIOBAaHUE
M3MEHEHUH 3HAYEHHUS U HallpaBJIEHUsI NHAYKIMOHHOTO TOKa.

9 KJIACC

MexaHn4yeckue siBJI1CHHS.

MexaHuueckoe  IBU)KCHHE. MarepuanpHas ~ TOYKa. Cucrema  orcuéra.
OTHOCHTENBHOCTh MEXaHMUYECKOTO JBUKEHMs. PaBHOMEpHOE MNpSMOJIMHEHHOE JBHKEHUE.
HepaBHoMepHOe mpsimonuHenHOe ABMkeHHE. CpeqHsas U MIHOBEHHAs CKOPOCTb Tela IpU
HEPAaBHOMEPHOM JIBU>KCHHH.

VYckopenue. PaBHOyckopeHHoe mpsiMoiuHelHoe aBwxkeHue. CBoOOJHOE MaJaeHHE.
OnsiTel ["anunes.

PaBHOMepHOE 1BHkKEHUE 10 OKpykHOCTH. [leproa u yactora obparmienus. Jluneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepBb1it 3axkoH Herotona. Bropoit 3akoH HetotoHa. Tperunii 3akoH Herorona. IIpuniun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CUila TPEHUS CKOJIBKEHUS, CUJIa TPEHUS
IIOKOS1, APYTHE BUABI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JIBrxenne mnaHeT Bokpyr Comnna. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
[IEepErpy3KHU.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEpIOE Teno. PaBHOBecue TBEPIOTO
Tesa ¢ 3aKpeIIEHHOMN OChIO BpalleHus. MOMeHT cuibl. LleHTp TsxkecTH.

Nmnynsc tena. U3menenne umnyinbca. MMnynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckasi pabota U MoIHOCTh. PaboTa cui TskecTd, ynpyroctu, Tpeaus. CBs3b
sHepruu u padotel. IloTeHIManbHas 3HEPrUs Tesa, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.



[lorenmmansHass sHeprusi cxatoil npyxuHbl. Kunernueckas »sHeprus. Teopema o
KMHETUYECKOM PHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPTrUH.

Hemoncmpayuu.

1. HaGnropenne MEXaHMYECKOTO JABMXKEHHS TEJIa OTHOCUTENLHO PA3HBIX Tl OTCUETA.

2. CpaBHeHHE ITyTed U TPAEKTOPUI ABMIKEHHS OJJHOI'O U TOTO )K€ TeJla OTHOCUTEIbHO
pa3HbIX TEJl OTCYETA.

3. H3mepeHune cKOpOCTH U YCKOPEHUS NMPSMOIMHENHOTO ABHKEHHSL.

4. HWccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMSL.

5. HabmoneHue nBukeHUs Tella 110 OKPYKHOCTH.

6. HabOmiogenune MeXaHWYECKMX SBICHHMN, MPOUCXOIAINIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPABHOMEPHOM M YCKOPEHHOM JBUKCHUM OTHOCHTEIBHO
KaOMHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U AEHCTBYIOLIEH Ha HErO CHJIBL.

8. HabmioneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tena MPpU YCKOPEHHOM JBH)KEHUH.

10. [lepenaya uMITybCca MpH B3aMMOICHCTBHH TEIL.

11. IIpeoOpa3oBaHus 3HEPTrUM NPH B3aUMOAECHCTBUH Tell.

12. Coxpanenue UMITyIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHenue uMItyabca Ipu abCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaGnroeHne peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHue MeXaHUYECKOM 3HEPrUH ITPU CBOOOIHOM Ia/ICHUH.

16. CoxpaneHne MeEXaHWYECKOH OHHEpruyd TpH [BWKCHUU TeNa TOA JCHCTBHEM

IPpY>XUHBI.

Jlabopamopuvie pabomol u onvimol.

1.

2.

©

10.

11.

KoHcTpyupoBanue Tpakrta il pa3roHa U AajbHEHUIIEro paBHOMEPHOI'O JBHXKEHHUS
mrapuvKa UJn TCJICKKU.

Omnpenenenue cpeHel CKOPOCTU CKOJILKEHUSI OpycKa WM JABMXKEHHs LIapuKa IO
HAaKJIOHHOM TUIOCKOCTH.

Omnpenenenue yCKOpeHHs Tejla IPU PaBHOYCKOPEHHOM JBMKEHHM IO HaKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBMKEHUH
0e3 HauaIbHOU CKOPOCTH.

IIpoBepka rumoTes3bl: €ciau MpPH PABHOYCKOPEHHOM JBIKEHMHM Oe€3 HadaibHOM
CKOpPOCTH NIYTH OTHOCATCA KaK psaa HEUETHBIX YuCeii, TO COOTBCTCTBYIOIIHC
IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

I/ICCJ'IC)IOBaHI/Ie 3aBUCUMOCTU CHUJIbI TPCHUA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O
JaBJICHHUSL.

Onpenenenne kKodpGuUEeHTa TPEHUS CKOJIbKEHHUS.

Onpenenenne )XECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CHUIIBI TPEHHUS MPU PaBHOMEPHOM JBMKEHHMU Tella IO
TOPU30HTAILHON TOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYTOCTH TPH MOIBEME Tpy3a C HCIOIb30BAaHHEM
HETOJIBM)KHOTO U TIOJIBHIKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHEHUsS] SHEPTHH.

Mexanu4yeckue KoJ1e0aHUs U BOJIHBI.
KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH KoJieOaHUil: MepHo/, 4acToTa,
aMIUINTyZa. MareMaTuyecKuidi W TNPYKUHHBIM MadaTHUKM. [IpeBpaiieHue sHEpruu Ipu
KoJ1e0aTeIbHOM JABM)KEHUU.



3aryxatomue KkoJjiebaHus. BpeiHyXneHHbIe KojeOaHus. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOP’ICTBa MECXAHHUYCCKUX BOJIH. Hpoz[oanHe n HOHGpG'—IHbIe BOJIHBI. I[JII/IHa BOJIHBI 1
CKOpPOCTh €€ pacrnpocTpaHeHHs. MexaHW4YeCKHe BOJHBI B TBEPAOM Tele, CEHCMUYECKHE

BOJIHBI.
3ByK. I'poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. IHpa3Byk U yIbTpa3ByK.
Jemoncmpayuu.
1. HaOmropenue koneOaHU Tes MO 1eHCTBUEM CUJIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
2. Habmoaenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
3. HaOmroneHue BIHYKJIECHHBIX KOJIeOaHUHN U pe30HAHCA.
4. PacnpocTpaHeHue NpOA0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).
5. HabmroneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YaCTOTBI.
6. AKYCTHYECKHl pe30HaHC.

Jlabopamopnuvie pabomot u onvimel.

1.
2.
3.

6.

7.

Omnpenenenre 4acToThl ¥ epro/ia KouedaHuil MaTeMaTHYECKOI0 MasiTHUKA.
Omnpenenenre 4acTOThl ¥ Mepro/ia KoneOaHuil Mpy>KUHHOTO MasiTHUKA.
HccnenoBanme 3aBUCHMOCTH TIEPHOA KOJeOaHUI TOBEIIEHHOTO K HUTH I'py3a OT
JUITUHBI HUTH.

HccnenoBanue 3aBUCMMOCTM Iepuoja KoseOaHUl NPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCHMOCTH TEpUOa KOJIeOaHUN T'py3a, MOJBEUIEHHOTO K HUTH, OT
Macchl Tpy3a.

OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb IIEpUOAa KOJI€OaHUM NPYKMHHOIO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOJHOTO MaeHHUSL.

DJIEKTPOMATHUTHOE I10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJjie. DIEKTPOMArHiuTHbIC BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BonH. [llkanma >MeKTpOMarHUTHBIX BOJH. VCmoib30BaHWE 3IIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BosiHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHoBEIE CBOWCTBA CBETA.

Jlabopamopuvie padomol u onvimul.

1.

N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOIO TesedoHa.

CBeToOBbBIC SIBJICHUS.

JlyueBas monenb ceta. Mcrounuku ceera. [IpsmomHeHOE pacpoCTpaHEHHE CBETA.
3armennsa Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mIpenomiieHUs cBeTa. [lonHOe BHyTpeHHee OTpa’keHue
cBeTa. Mcronp30BaHNe MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xopn nydedr B nuH3e. OnThueckas cuctema ¢oroamnmnapara, MHUKPOCKONA U
Teneckona. I'1a3 kak ontuyeckas cuctema. bim3opykocTs M 1anbHO30PKOCTb.

Pasznoxxenue Oenoro ceera B cnekTp. OmbiTel HbtoToHa. CroxkeHHE CHEKTPaIbHBIX
1BeTOB. /lucnepcus ceera.

Hemoncmpayuu.

1.

2.
3.
4

[IpssmonuHEITHOE pacIpoCTpaHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonmy4yenne n300pa>keHHUiA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenominenne ceera.



OnTHYeCcKU CBETOBO/I.
Xon ydeit B cobuparoieit TuH3e.
XoJ n1y4deil B pacCerBarolleu JIMH3E.
[Tonmy4yenue n300paXKeHUIA C TOMOIIBIO JIMH3.
[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10 Monens rnasa.
11. PasznoskeHue 6€10ro cBeTa B CIIEKTP.
12. TTony4yenue 6e10ro cBeTa NPy CIOKEHUH CBETa Pa3HbIX [[BETOB.
Jlabopamopnusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaXXEHUSI CBETOBOI'O JIy4a OT YIJla MaJeHHUs.
2. VI3yueHue XapakTEpUCTUK U300paKeHUS MPEMETa B IIJIOCKOM 3epKajle.
3. MHccrnenoBanue 3aBUCMMOCTH yIila MPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIjla MaaeHHs
Ha TPaHUIIE «BO3AYX—CTEKIION.
[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI 110 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnpITHl IO BOCIPUSTHIO LBETA MPEAMETOB MPH MX HAOIIOACHUM Yepe3 I[BETOBBIC
GUIBTPEIL.
KBanToBBI€ AIBJICHUS.

OmnsiTel Pezepdopra u mnanerapuas moaens atoMa. Mogens aroma bopa. Mcyckanue
U morJonieHue cBera aromoM. KBanTel. JInHedvaTbie ClieKTpHI.

PamnoaktuBHOCTE. Anb(a, Oeta- W ramma-usnydeHus. CTpOCHHE aTOMHOTO sIpa.
Hyxnonnas mozens aromHoro sapa. M3otombl. PagnoaktuBHble npeBpamieHus. [lepuon
10JIypacnaia aTOMHBIX sJIEP.

SnepHbie peakuuu. 3aKOHBI COXpPAHEHHS 3apsSOBOTO M MAacCOBOTO YHCEN. DHEprus
CBSA3M aTOMHBIX sjep. CBsi3b Macchl M dHepruu. Peakuuu cuHTE3a M JENIEHUs sIep.
Uctounuku sHeprun CoJiHIa U 3BE3]I.

SAnepHas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIyY€HUIN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JTy4eHUs U MOTJIOIIEHUS.

CrexTpsl pa3aIu4HbIX Ta30B.

CrnexTp Bomopo/a.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuérurka MOHU3UPYIOMINX U3ITYyUEHHH.

Perucrpanus nznydeHust npupoAHbBIX MUHEPAJIOB U MTPOIYKTOB.

ﬂaﬁopamopmﬂe padomul u onviMol.

1. HalGmroneHue CIUIOMIHBIX U TMHEWYATHIX CTIEKTPOB H3ITYUCHHUS.

2. WccnemoBaHue TPEKOB: M3MEPEHUE DHEPTHH YACTHUIIBI MO TOPMO3HOMY IMyTH (110

¢dororpadusam).

3. U3mepeHune paaroakTHBHOTO (OHA.

IToBTOpPHTE/IBLHO-000011IA0 LN MOLYTb.

[ToBTOpUTENBbHO-0000IIAIOMIUKA  MOJYAb IpEeAHa3HaueH JUIsl CUCTeMaTH3aluu |
0000IIIEeHUsT TPEIMETHOTO COJEPXKaHUs U ONbITa JAEATENIbHOCTH, MPHOOPETEHHOrO NpHU
M3Y4YEHHUH BCEro Kypca (DU3HMKH, a TakKe AJIs TMOJArOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
9K3aMeHy 10 (U3MKe AJIs 00YJaIOUNXCsl, BHIOPABIINX 3TOT y4eOHBINH peaMeET.

[Ipy wu3yyeHUM [JAHHOTO MOAYJS pEANU3yIOTCS M CHUCTEMaTU3UPYIOTCS BUIbI
JeITeIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecreunBaeTcs JOCTHXKEHHE NPEAMETHBIX U
MeTanpeaIMeTHBIX TUTAHUPYEMBIX pe3yJbTaToB oOyueHus, ¢dbopmupyercs
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€CTECTBCHHOHAy4YHasi TPAaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB MCCIECAOBAHUSA SIBICHUHN
npupoabl U TCXHUKH, OBJIAJACHUC YMCHUAMU 00BACHATH (I)I/I?;I/I‘-IGCKI/IC SABJICHUSA, MPUMCHAA
IIOJIy4YEHHBIC 3HAHMS, PEIIATh 3374, B TOM YHCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAIILHBIE.

[IpyHIMIIABHO AEATENBHOCTHBIA XapakTep JAHHOIO pas3zella peaau3yercs 3a CHET
TOTr0, 4YTO 0OYYaIOLIMECs BBITOJIHAIOT 33/1aHUs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMHM pAcloO3HaBaTh M HAYYHO OOBICHATH (pU3HUECKHUe
SIBJICHUS B OKPY>KAIOILEH IPUPOJIE U IIOBCEJHEBHOM KU3HU;

HCIIOJIb30BAaTh HAYYHBIC MCTOJAbI MCCJIICIOBAHUA (1)I/I3I/I‘ICCKI/IX HBHGHI/IfI, B TOM YHCIJIC
JUI IPOBEPKH TMIIOTE3 U MIOJIYyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

0OBACHATH HAay4YHBIC OCHOBBI Hanboiee BaKHBIX [[OCTI/I)KGHI/If/'I COBPCMCHHBIX
TEXHOJIOTUH, HAllPUMEpP, IMPAKTHUYECKOTO HMCIOJIb30BaHUS PA3JIMYHBIX MCTOYHUKOB JSHEPTUU
Ha OCHOBC 3aKOHAa MPCBpaIllICHUA U COXPAHCHUA BCCX U3BCCTHBIX BUJIOB QHCPIUH.

Kaxxgas M3 TeM NaHHOTO MOAYNS BKJIIOYAET 3KCIEPUMEHTAJIBHOE MCCIECIOBAaHUE
obobmaromero xapakrepa. Moaylb 3aBeplIaeTCsl INPOBEACHHEM JIMAarHOCTUYECKOH U
OLIEHOYHOH paboThl 32 Kypc OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3uKu Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HAIMpPaBICHO Ha

AOCTHXKCHUC JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IMTPEAMCETHBIX 06p330BaTeJ'IBHI)IX PE3YJIbTATOB.

B pesynbrare usydeHus (uU3MKM HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHs Y

oOyuatoerocst 6yayT copMUPOBAHbI CIEAYIOLIUE INYHOCTHBIE PE3yIbTaThl B HACTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

- TMpOSABJICHME MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKOM
¢du3nUecKoil HayKu;

- IEHHOCTHOE OTHOIICHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AaKTMBHOMY Y4YaCTHIO B OOCYXAEHUM OOLIECTBEHHO 3HAYUMBIX U
ATHYECKHX MPo0JIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM TOCTH)KEHUH (pr3ukw;

- OCO3HaHME BAKHOCTHU MOPAJIbHO-ITUUECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCTIPUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HaHME LIEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUs MUpA,
OCHOBBI Pa3BUTHUs TEXHOJIOIUH, BasKHEHIIEH COCTABIAIOIEN KYIbTYpBbI;

- pa3BUTHE HAY4HOMH JTH0003HATEILHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATENbHOCTH;
5) popmupoBaHus KyJIbTYPbI 310POBbS M SMOLHMOHAIBHOIO 0JIATONIOTYYHs:

- OCO3HAaHHE LIEHHOCTH 0e30macHOro o0Opasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXHOCTH INpaBUJl OE€30IacHOrO IOBEIECHMS Ha TpPAaHCIOpPTE, Ha J0porax, ¢
JIEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHHEM B IOMALIHUX YCIOBUSX;

- c(OpMHPOBAHHOCTh HaBbIKa pedIeKCHM, NMPU3HAHME CBOEr0 NpaBa Ha OIIMOKY U
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) Tpya0BOro BOCIMTAHUS:

- AaKTUBHO€ YyYacTHME€ B pEIIEHUWU MPAaKTUYeCKUX 3anad (B paMKax CeMbH,
0o0pa3zoBaTenbHONM OpraHu3allid, TOpOJa, Kpas) TEXHOJOTUYECKOW |  COIMaIbHOM
HalpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;

- HHTEpEC K MPAKTUUECKOMY U3YUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

- OpUEHTalusl Ha NpUMEHeHHe (U3NYECKHUX 3HAHUN s pelleHus 3a1ad B oO0JacTH
OKpY’Karolllel cpesibl, INIAaHHPOBAHUS MIOCTYIKOB M OLIEHKH X BO3MOXHBIX MOCIIEICTBUN
JUISL OKPYKAIOLIEH cpeabl;

- 0CO3HaHMeE INT00ANBHOTO XapakTepa 3KOJOTMUECKUX MPoOIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHSIOUMMMCH YCJIOBUSM CONMAJIBHON M IPUPOIHOM Cpeabl:

- MOTPeOHOCTh BO B3aUMOJCWCTBUU NpPU BBHIMOJIHEHUH HCCIEIOBAHUM M TMPOEKTOB
(¢u3nUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIBHOCTD;

- OoTpeOHOCTh B (DOPMUPOBAHHM HOBBIX 3HAHW, B TOM 4Hcie (HOPMYIUPOBATH UJEH,
MOHSITHSI, TUTIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

- OCO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacT (pU3MKU;

- IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHMIA,



CTPCMJICHUC AaHAJIM3UPOBATH U BbIABJIATL B3aWMMOCBA3U IMPUPOMAHI, O6H.[GCTB3, n

SKOHOMMKH, B TOM YHCJIE€ C UCIOJIb30BaHNEM (U3UUYECKUX 3HAHUI;,
® - OLEHKAa CBOMX JIEHCTBUH C Y4YETOM BIMSHHUS HA OKPYXKAIOUIYIO Cpely, BO3MOXKHBIX
JI00ATBHBIX TIOCTICICTBUN.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare OCBOGHHs HpOTrpaMMbl MO (HU3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus y oOyuwatomierocsi OyayT cQopMHUpOBaHbI MeTalpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOIIME TI03HABATEIbHbIC YHUBEpPCAIbHBIE ydeOHbIE IEHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCcaJbHbIe yueOHbIC ICUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBrle Jlornuyeckune aefcTBUA:

BBISBJIAITH M XapaKTEePHU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBIICHUI);
yCTaHABJIMBaTh CYIIECTBEHHBIH NpPU3HAK KiIacCH(DUKAIMM, OCHOBAHHS  JUIS
0000IIICHNS U CPAaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B paCCMaTPUBAaEMBbIX (paKkTax, JaHHBIX
1 HaOJFOICHUSIX, OTHOCSIINXCS K (PU3UYECKUM SIBJICHUSM;

BBISIBIIAT IPUYMHHO-CJICICTBEHHBIC CBS3M MPH M3YYCHUH (PU3UUECKUX SBICHUHA U
IPOIIECCOB, JIeNIaTh BBIBOJABI C HCIIOJb30BAHUEM ACAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEIINYMH;
CaMOCTOSITENIHO BBIOMpATh Ccrocod pemeHuss y4eOHOH (u3MYecKor 3amadu
(cpaBHEHHE HECKOJIBKUX BapHaHTOB PEIICHMS, BHIOOp HauOojee MOAXOSIIETO C
Y4ETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUERB).

Ba3oBble ncciiefoBaTe/LCKHE JeiiCTBUA.

HCIIOJIb30BaTh BOIPOCHI KAK UCCIIEA0BATENbCKUN NHCTPYMEHT [TO3HAHMS;
MPOBOJUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY OIBIT, HECJIOKHBIN
(hbU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NYECKOTO SBJICHMUS;
OIICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(POPMAIHIO, MOJTYYCHHYIO B
X0JI€ UCCIIEA0OBAHUS UM SKCIIEPUMEHTA;

CaMoCTOSITENNFHO  (OPMYIUPOBAaTh OOOOIIEHHUS W BBIBOABI IO pe3yjibTaTaMm
MIPOBENEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalbHElIee pa3BUTHE (PU3MYECKHX MPOIIECCOB, a
TaK)K€ BBIJABUTATh MPEIANOJNIOKEHUSI 00 WX pa3BUTHM B HOBBIX YCIOBUAX W
KOHTEKCTaXx.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh Pa3IMyHble METO/Abl, HHCTPYMEHTBI M 3alpoChl MPU MOUCKE U O0TOOpe
nH(OpMAIIUY WK TaHHBIX C YIETOM IMpEIoOKeHHON yueOHOM (hru3ndeckoi 3a1a4u;
aHAJM3UpPOBaTh, CHCTEMATU3MPOBATh M  HHTEPIPETHPOBATH  MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (POPM IMpeICTaBICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY IMpencTaBiIeHHs] HHPOpMAIUN 1
WJUTIOCTPUPOBATh PEIIAEMble 33Ja4 HECIOXKHBIMUA CXEMaMHM, JUarpaMmmamH, HHON
rpauKoi U UX KOMOMHAITUSMHU.

KoMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:



B XOJIe 00CYXXIeHHs y4eOHOTO Marepuana, pe3ylbTaToB JabOpaTOpHBIX padoT u
IPOEKTOB 3a/1aBaTh BONPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMbl M BBICKAa3bIBATh
WJieH, HaICJICHHbIC Ha pEIICHHE 3aJa4d M MOJICpPKaHHUE OJIaroenarelbHOCTH
00IIeHM;

COIIOCTABISITH CBOM CYXICHHS C CYXICHHSAMH JAPYIMX YYacCTHUKOB JHAIOra,
OOHApY)KUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

OyONMYHO TPEJACTABISATh PE3YJIbTaThl  BBIMOJHEHHOTO (DU3UYECKOTO  OIbITa
(9KCIIepUMEHTA, HCCIICIOBAHUS, TPOCKTA);

MOHUMATh M UCIOJIb30BaTh NPEUMYIIECTBA KOMaH/HOW U MHUBHUIYAJIbHOM pabOThI
IPU PEIICHUN KOHKPETHOH (pr3ndeckoil mpoosieMbl;

NPUHUMATh eI COBMECTHOM AEATENBbHOCTH, OPraHU30BBIBATH JICHCTBUS IO €&
JIOCTHKCHUIO: PACIpeleNisiTh POJH, OOCYXKIaTh MPOLECCHI U PE3YJIbTaThI
COBMECTHOH paboThl, 000011aTh MHEHHS HECKOJIBKUX JTFOJICH;

BBITIOJIHSTH CBOIO YacTh paOOTHI, JOCTUTAsi KAa4eCTBEHHOTO pe3ysbTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPIUHUPYSI CBOU JICHCTBHUS C APYTHMMH YWICHAMU KOMaH]IbI;
OLICHMBAaTh KAa4yeCTBO CBOETO BKJIaJa B OOHIMH TPOAYKT TI0 KPHUTEPHUSIM,
CaMOCTOATENHHO C(HhOPMYITHPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSL.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmszaums:

BBISIBJIAT MPOOJIEMbl B KM3HEHHBIX M YYEOHBIX CHTyalUsX, TPEOYIOLIMX s
pemeHust GU3MYECKNX 3HAHMIA;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JaX MPHUHATHUS pelIeHUN (MHAMBHUIYAJIbHOE,
MIPUHATHE PEILICHUS B IPYIIE, IPUHATHE PELLIEHUN IPYyIIoi);

CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM pellieHHs (PU3MUEcKOM 3aJauu WM IJIaHa
HCCIIEIOBAaHMsI C Y4ETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHUPOBATh IIPEAIaracMble BAPUAHTHI PEIICHU;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYalllX U IIpeJIaraTh IUIaH €€ U3MEHEHUS,
OOBSICHATh NPUYMHBI JTOCTHKEHUS (HEIOCTH)KEHUS) pe3yJbTaTOB JEATENbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh (B TOM UHCIE€ B XOJ BBIIOJHEHUS
(GU3MYECKOTO MCCIEOBAHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBILIUXCS CUTYallUi, yCTAHOBJIEHHBIX OMNOOK, BOSHUKIIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBHUSM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYTroro;

MpU3HaBaTh CBOE MMpaBO Ha OMIMOKY HpHU peuieHuH (U3NYECKUX 3aJady WId B
YTBEPKICHUAX HAa HAy4YHbIE TEMBI U TAKOE YK€ IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIbTATHI

K xoHIty 00ydenust B 7 Kjiacce rpeJIMeTHbIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaxkaTh c(hOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:



UCIOJB30BATh MOHATHA: (U3UYECKUE U XUMHUUYECKUE SIBJICHHSA, HAOIIOJCHHE,
9KCHEPUMEHT, MOJIEIIb, TUIIOTE3a, EAUHULBI (PU3NUYECKUX BEIMUYUH, ATOM, MOJIEKYIIa,
arperatHbie  COCTOSIHMSI ~ BemecTBa  (TBEpAoe,  KUAKOE, ra3oo0pa3Hoe),
MEXaHUYECKOe [BH)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, HpPSIMOJIMHEHHOE),
TPAaeKTOpHs, PAaBHOACUCTBYIOUIas cuia, Aeopmanus (ymnpyras, IUIaCTHYECKas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

pasznuuarh sBieHus (au¢@ys3us, TEmIoBOe JABMKEHME YacTHULl BEILIECTBA,
PaBHOMEpPHOE JIBJKEHUE, HEPABHOMEPHOE IBUIKEHHE, MHEPIUS, B3aUMOJEHCTBHE
TeJ, paBHOBecHE TBEPABIX TeN C 3aKpPEeIUIEHHON OChIO BpalleHHUdA, Ieperada
JaBiieHUs] TBEPABIMH TEJNaMH, >KUJKOCTAMHU M Ta3aMH, arMoc(epHOe aaBleHHE,
IUIABaHUE TeJl, INPEBPALICHUS MEXAHWYECKOH »HHEpPruu) IO ONUCAHUI0 MX
XapaKTepHbIX CBOWCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JAaHHOE
¢busnyeckoe ABICHUE;

pacro3HaBaTh MPOSABICHUE H3YYEHHBIX (U3UUECKUX SBJICHUH B OKpY’KarolleM
MHUpE, B TOM 4Hcie (U3NYECKHE SIBICHUS B TPUPOJC: NPHUMEPHI IBUKCHUS C
Pa3IUYHBIMU CKOPOCTSIMH B KUBOW U HEXKHMBOM MPUPOJE, IEHCTBUE CUIIBI TPEHUS B
NpUPOJe M TEXHUKE, BIUSHHE aTMOC(PEpPHOTO JaBICHHS Ha XKHBOH OpPTaHU3M,
IUTaBaHUE pbIO, pplyard B Telle YeOBEKa, NMPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO
3a/a4y B y4eOHYIO, BBIIEJATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHHI;

ONUCBHIBaTh M3YYEHHBbIE CBOMCTBA Tel U (U3UYECKUE SIBICHHS, MCIIOJIb3Ys
¢usnveckne BeaMYUHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOpOCTb, CpENHAs CKOpPOCTh, CHJIa YIPYrOCTH, CHMJIa TSXKECTH, BEC Teja, CHila
TpeHUsl, JaBieHue (TBEPAOro Tesa, >KUJIKOCTH, TIas3a), BHITAJKMUBAIOILAs CHIIA,
MexaHudeckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbL, KO3(p(UIHEHT
II0JIE3HOT'O JIEHCTBUSI MEXAaHU3MOB, KUHETUYECKAs! U MOTEHI[MAJIbHAS SHEPIUsl), IPU
OINMCaHUU MPABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICT HCIIOJIb3YEMbIX BEJTMUUH, UX
0003HaYeHUsT M  €AUHULBI (U3UYECKUX BEIMYMH, HaxoJuTb (HOPMYIIbI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEJTMUUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH
rpadyKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJNYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBJICHUS U IPOLECCHI, UCIOJIb3YS
IpaBJIa CIOXKEHUS CUJI (BJI0JIb OHOM NpsMOH ), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, MpaBuJI0 paBHOBECHs pblyara (0JI0Ka), «30J0TO€ MPABUIO» MEXaHUKH,
3aKOH COXpaHEHHUsI MEXaHWYECKOW DSHEpPruu, IpU OSTOM JaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (pU3MUECKHUE SIBIEHUS, NMPOLECChl M CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CHUTyalMii MNpPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh
MIPUYMHHO-CJIEJICTBEHHBIE CBS3H, CTPOUTHh O0bICHEHHE U3 1—2 JOrMYEeCKUX II1aroB ¢
ornopoit Ha 1-2 M3y4eHHBIX CBOMCTBa (PU3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3a7auu B 1-2 neicTBUSA, UCHOJIB3Ys 3aKOHBI U (POPMYIIBL,
cBs3bIBatOlME (U3MYECKHWE BEJIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3aJaud
3aMMCBIBAaTh KPAaTKOE YCIOBUE, MMOJCTABIATh (PU3NUECKUE BETHMUUHBI B (POPMYIIBI U
MIPOBOAUTH PacuéThl, HAXOAUTH CIIPABOYHbBIE JaHHbIE, HEOOXOIUMBIE JJIsl PELICHUS
3aj]a4, OLEHUBATh PEATUCTUYHOCTD MOJTYYeHHON (PU3NUYECKOI BETUUNHBL;
pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU TMOMOIIM (PU3UUECKUX
METOJIOB, B ONHCAHMM HCCJIEOBAHMS BBIACIATH IPOBEpsIieMOE MPEIIOI0KEHUE



(runore3y), pa3nuyaTh U HMHTEPIPETUPOBATh MOJYUYEHHBIM pPE3yslbTaT, HaAXOAUTh
OLLIMOKH B XOZI€ OIBITA, JI€1aTh BHIBOJIBI I10 €70 PE3Y/IbTaTaM;

MPOBOJIUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUH WM (PU3HUECKUX
CBOMCTB Ted: (opMynupoBaTb IpOBEpsEMble MPEANONIOKEHUs, CcoOUpaTh
YCTaHOBKY M3 IPENJIOKEHHOTO O00OpYIOBAaHMsS, 3alMChIBaTh XOJA ONbITa U
(GbopMyIMpOBATH BBIBOABI;

BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIIbI
W TeMIepaTypbl C HCIOJIb30BAaHHMEM aHAJOTOBBIX M LUQPOBBIX MPHOOPOB,
3aIMCBIBAaTh MOKA3aHUs NMPUOOPOB ¢ YYETOM 3alaHHON aOCOJIOTHON MOrPEeIIHOCTH
HU3MEPECHU;

MIPOBOJIUTH UCCIIEOBAHUE 3aBHCUMOCTH OJHON (PM3UYECKON BEIMYUHBI OT JAPYTroi
C UCHOJb30BAHMEM MPAMBIX M3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYIIETOCS TeJla OT BpEMEHU JIBUYKEHUS TeJla, CUJIbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KayecTBa 00pabOTKM MOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHUJIbI TPEHUS OT
IUIOUIaId CONPUKOCHOBEHUSl TE€J, CWIbl YHPYTOCTH OT YJUIMHEHUSI HPYKHUHBI,
BBITQJIKUBAIOIIEH CHJIBI OT 00BEMa MOrpyXEHHOM yacTW Teda U OT IUIOTHOCTU
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIIyOMHBI, HA KOTOPYIO
MIOTPY>KEHO TeJO, YCIOBUM IIaBAHUSA TeJl, yCIOBUN PaBHOBECHs pbluara U OJIOKOB),
Y4acTBOBaTh B IUIAHUPOBAHWU YYEOHOTO HCCIIEAOBAHHS, COOMpAaTh YCTAaHOBKY M
BBINOJIHATh U3MEPEHUs, ClIeAys MPeI0KEHHOMY IUIaHy, (PUKCHPOBATh PE3yNIbTaThl
MIOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BUJIE MPEIJIOKEHHBIX TaOIUIl U
rpaduKoB, Jief1aTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS;

IIPOBOJIUTh KOCBEHHbIE HM3MEpPEeHUs (U3NYECKUX BEIMYUH (IUIOTHOCTh BEIIECTBA
KHUJAKOCTU W TBEPAOrO Teja, CUjla TPEHUS CKOJIbKEHMS, JABJICHHE BO3]yXa,
BBITAJIKUBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha MOrPYKEHHOE B JKUAKOCTh TEJIO,
KOX(PHUIHUEHT MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIys MPEIII0KEHHON
UHCTPYKLIMU: TIPU BBINOJIHEHUH M3MEPEHUH coOupaTh 3SKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIISTH 3HAUEHUE NCKOMOMN BEIMYUHBI;

coOnrofaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TNpu paboTe ¢ J1abopaTOpHBIM
o0opyI0oBaHUEM;

yKa3blBaTh MPHUHIMIBI JAEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOLINECS COCY/IbI, 0apOMETp, pblyar, MO IBUKHBIHA
1 HEMOJBUHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLIMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMICTB € OMOpPOM Ha MX ONUCAHMA (B TOM YHUCIE: MOAIMUIHUKH, YCTPOHCTBO
BOJIOIIPOBO/IA, THIPaBIMYECKUIN MPECC, MAaHOMETP, BBICOTOMED, MOPIITHEBOW HACOC,
apeoMeTp), UCMOIb3ys 3HAaHHUS O CBOMCTBAX (PU3NYECKUX SBJICHUH M HEOOXOIUMbIE
(u3nyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh MpPHUMEPHl (HAXOIUTh HH(GOPMALMIO O TPUMEPAx) MPaKTUYECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUNA B IMOBCETHEBHOM >XU3HU Uil OOecredeHus
0€30MacHOCTH MpU O0OpalleHuud ¢ MPUOOpaMM U TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHMs 3[0pOBbS U COOJIOZCHHS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpY>Karolleu cpere;

OCYILIECTBISATH OTOOp MCTOYHUKOB MHGpopManuu B HTepHETE B COOTBETCTBUH C
3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIONIUXCA 3HAHUM U IIyTEM
CpPaBHEHHUS DPAa3IMYHBIX MCTOYHHUKOB BBIIEIATH MH(OpPMAIMIO, KOTOpas SBISETCS
MIPOTHUBOPEYNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;



UCIOJb30BaTh TPU  BBHINOJHEHUH YYEOHBIX 3aJaHUi  HAayYHO-TOMYJISPHYIO
auTeparypy (U3NYECKOro COJEpXKaHMsl, CIIPaBOYHbIE MaTe€pHalbl, PECYPChl CETH
WuTtepHer, BnageTh NpuéMamMu KOHCIIEKTHUPOBAHMSI TEKCTa, INpeoOpa3oBaHUs
nHGOpMaLUU U3 OHOH 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE 2—
3 MCTOYHMKOB MH(pOpMaLUU (PUIUIECKOTO COACPKAHUS, B TOM YHCIE IMYOJINIHO
Jies1aTh KpaTKue COOOIIEHUs O pe3yibTaTaxX IPOEKTOB WM yUYeOHbIX UCCIIEAOBaHUM,
IIpU 3TOM TPaMOTHO HCIIOJIb30BaTh W3Y4YEHHBIM IIOHATUMHBIM ammapar Kypca
(Gu3uKH, CONPOBOXKAThH BHICTYIUICHUE ITPE3EHTALIUECH;

IIPU BBIIIOJHEHUH Y4eOHBIX IIPOEKTOB U UCCIIEA0BAaHUN paclpesenaTh 005 3aHHOCTH
B I'pYIIIE€ B COOTBETCTBUU C ITOCTABJIECHHBIMU 33J]a4aMU, CJIEIUTH 3a BBIITIOJHEHUEM
IUIaHA JEWCTBHUM, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh
Ipynnbl, BbICTpauBaTh KOMMYHHUKAaTHMBHOE B3aUMOJCICTBHE, YYHUTHIBAs MHEHUE
OKPY>KAIOILUX.

K xoH1y 00yueHus B 8 kiiacce nmpeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

HCII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHUE AaTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOp(HbIe Tena,
HACBIIICHHBIA W HEHACBIICHHBIA I1ap, BIJIAXKHOCTb BO31yXa, TEMIIEpaTypa,
BHYTPEHHSS DHEPIHsl, TEIUIOBOM JBUraTellb, JIEMEHTAPHBIA JIEKTPUUYECKUM 3apsf,
JJEKTPUYECKOE I10JI€, IPOBOJHUKU U AUDJIEKTPUKH, MOCTOSHHBIN IEKTPUYECKUI
TOK, MAarHUTHOE T10JIE;

pa3nuyath SIBJIECHUA (TEIUIOBOE PACIIMPEHHUE M C)KAaTHe, TeIUlolepeada, TEII0BOoe
paBHOBECHE, CMAayuMBaHME, KaNWUIAPHBIE SIBICHMS, HCIIAPEHUE, KOHICHCALWs,
IUIaBJICHWE,  KpUCTaJulM3auusi  (OTBEpJAEBaHHUE), KHUIIEHUE, TeIulonepeaya
(TenIonpoBOIHOCTb, KOHBEKIUS, U3JIyUYEHUE), JIEKTPU3aLUs TeJl, B3aUMOJICICTBHE
3apsA70B, JEHUCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOJICHCTBUE
MarHMToB, JI€MCTBHE MarHUTHOTO MOJISl HA IPOBOJAHUK C TOKOM, JIEKTPOMarHuTHas
MHAYKIHUSA) [0 ONMCAHUI0 MX XapaKTepPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NpPOSBJICHHE H3YUYEHHBIX (PU3MYECKHX SBIECHUNH B OKpYKaIOIIEM
MHpE, B TOM YHuclie (PU3NYeCKHe SBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHUE U
KanWJUISIPHBIE SBJICHHUSI B MPUPOJE, KPUCTAJUIBI B Mpupoje, usnydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBICHHUS B aTMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHoe mnoje 3eMiH, Apeid MOIOCOB, POJIb MAarHUTHOTO MOJIS AJS KU3HMU Ha
3emiie, MOJIAPHOE CHUSHUE, IPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHY10, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;
ONUCHIBaTh M3YYEHHBIE CBOMCTBa Tel U (U3UYECKUE SIBICHHS, HCIIOJIb3Ys
¢u3nyecKkre BeIMUUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPT U, KOJIMYECTBO TEIIOTHI,
ylenbHas TEIIOEMKOCTh BELIECTBA, YAEIbHAs TEIUIOTA IUIABJICHMS, yJelIbHas
TeIioTa NmapooOpa3oBaHusl, ylelbHasl TEIJI0Ta CrOpaHus TOIIMBA, KO3(duiIMeHT
IIOJIE3HOTO JIEWCTBUSA TEIUIOBOM MAIMHBI, OTHOCUTENIbHAS BIAXXHOCTh BO3.yXa,
JNEKTPUYECKUN 3apsill, CHJAa TOKA, AJIEKTPUYECKOE HAIpPSIKEHUE, CONPOTHBIICHUE
MPOBOJIHUKA, YJEJIbHOE CONPOTUBJIECHUE BellecTBa, paboTa W  MOIIHOCTb
ANEKTPUYECKOTO TOKA), IPU ONKCAHUH MPABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICIT
UCTOJb3yEeMbIX BEJIUYMH, OOO3HAUYEHUS M EIUHMIBI (PU3MUECKUX BEIUYHH,



HaxoAuTh (OPMYIbI, CBS3BIBAIOLINE JaHHYIO (U3NYECKYI0 BEJIWYMHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa)UKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;
XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS U TIPOLIECCHI, HCIIOJIB3Ys
OCHOBHBIE IIOJIOKECHHSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHMsI BEILECTBA,
IIPUHLMIT CYNEPHO3ULMM MoJIeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHS
3apsga, 3akoH Oma 1is yyacTka uenu, 3akoH JDxoyns—JIeHna, 3akoH cOXpaHeHus
SHEpPIuu, IpU TOM JaBaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA M 3aIHCHIBATH €TI0
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBSICHATh (PU3UYECKUE MPOLECCHl M CBOICTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalui IIPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBIISTH
IIPUYMHHOCIIE/ICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHNE U3 1—2 JOrMYecKUX IIaroB ¢
ornopoif Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX SBICHUH, (HU3NUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEN;

pemiaTb pacy€THble 3a7aud B 2—3 JEHCTBUSA, HUCHOJB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PM3MYECKME BEIMYMHBI: HAa OCHOBE aHAM3a YCIOBUS 3aJadu
3allUChIBAaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAaTOK JAHHBIX U1 PELICHUs
3aJjauu, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE ISl €€ pelIeHus, IPOBOINUTH
pacuéTbl W CpaBHUBATh IOJYYEHHOE 3HAueHHE (PU3MUECKOM BEIUYMHBI C
U3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh IpPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU IMOMOLIM (PU3HUECKUX
METOJIOB, MCIIONb3ysl ONUCAaHUE MCCIECAOBAaHUS, BBLIEHATH I[POBEPIEMOE
MIPENI0JIOKEHNE, OLICHUBATh MPaBUWJIBHOCTh MOPsAKA MPOBEACHUS UCCIIEI0BaHUS,
JIeJIaTh BBIBOJIBI,

IIPOBOJIUTH OMbITHI 110 HAOIIOACHUIO (U3UYECKUX SBICHUH MM (PU3HYECKHX
CBOMCTB TeJl (KaNWUISPHbIE SBJIEHUS, 3aBUCUMOCTb JaBJICHHMsS BO3/AyXa OT €ro
0o0bEMa, TeMmepaTypbl, CKOPOCTH IIpollecca OCTBIBAaHUS M HArpeBaHus TIpU
U3IYYeHUU OT IL[BeTa MH3Jydarolied (MOrjouaoneil) moBepXHOCTH, CKOPOCTh
UCHApEeHUs BOJAbl OT TEMIEPATypbl >KUIKOCTH M IUIOMAAM €€ IMOBEpPXHOCTH,
ANIEKTpU3alMs Tl U B3aUMOACMCTBHE JJEKTPUUECKHUX 3apsAI0B, B3aUMOJEHCTBUE
MTOCTOSIHHBIX MarHUTOB, BU3yaJlM3allisl MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB,
JEMCTBUSI MAarHUTHOTO IOJII HA NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOMCTBA 3JIEKTPOJBUTraTElNsl MOCTOSIHHOTO TOKAa): (POPMYIUPOBATH MPOBEpPSIEMbIE
NPENoI0KEeHNs, CcOoOHUpaTh YCTAaHOBKY M3 MPENIOkKEHHOro 000pyrOBaHHUA,
OTHCHIBATh XOJ1 OMbITA U (POPMYIHPOBATH BHIBOBL;

BBIIIOJIHATh TPSMbIE U3MEPEHHUS TEMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTU
BO3/yXa, CHJIbI TOKa, HANpsOKEHUs C MCIOJIb30BAHMEM aHAJIOTOBBIX NMPHOOPOB U
JaTYNKOB (M3UYECKUX BEJIUYMH, CPAaBHHUBATH PE3YyJbTaTbl U3MEPEHUN C Y4ETOM
3aJJaHHOI aOCOIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (PM3UYECKOM BEIMUYUHBI OT APYron
C HCIIOJIb30BAHMEM MPSAMBIX  HM3MEPEHHH  (3aBUCUMOCTb  COIPOTUBIICHUS
IIPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAJM IIONEPEYHOI0 CEUYEHUS U YACIBbHOIO
COIIPOTHBIICHUS BELIECTBA MPOBOJIHUKA, CHIIBI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT
HaIpsDKEHUs Ha IPOBOJHMKE, UCCIIEA0BAaHNE MTOCIEA0BATEIBHOIO U MAPAJIIENBHOIO
COEMHEHMI MPOBOJHUKOB): TUIAHUPOBATh HCCIEIOBaHUE, COOMPATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, CIIeAYs IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTaThl
MOJIYyYEHHOM 3aBHCHUMOCTH B BHUJAE TaOMuI] W TrpauKOB, JelaTh BBIBOABI I10
pe3yJibTaTaM MCCIEA0BaHMUS;



® TIPOBOJIUTH KOCBEHHBIC M3MEPEHUs (pU3MUeCKUX BeIHUUH (yAeTbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHBIICHWE NPOBOJAHMKA, paboTa M MOIIHOCTb 3JIEKTPUUECKOTO
TOKA): IUIAHUPOBAaThb M3MEPEHUs, COOMpATh OSKCIEPUMEHTAIBHYIO YCTAHOBKY,
clieyst MPEeAoKEHHON NHCTPYKLIUU, U BBIYUCIIATD 3HAUEHUE BEJIUYUHBL,

e coOmOIaTh MpaBUia TEXHUKU OE30MAaCHOCTH IMpH padore ¢ JabopaTOpHBIM
o0opynoBaHUEM;

®  XapaKTepU30BaTh IPUHIMIBI JEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPON HA MX OMHCAHHS (B TOM YHMCJE: CUCTEMa OTOILICHUS TOMOB,
THTPOMETp, HapoBas TypOWHA, aMIIepMETp, BOJIBTMETP, CUETUUK DICKTPUUYECKON
SHEPTUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIC SJIECKTPOIPHUOOPHI
(mpuMepsbl), NIEKTPUUECKUE MTPETOXPAHUTENH, FIEKTPOMArHuT, 3J1EKTPOABUIaTENb
MIOCTOSIHHOTO TOKa), MCIOJb3ysd 3HAHHS O CBOWCTBAaX (U3WYECKUX SBICHUNU U
HeoOxouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE€ TEXHUYECKHE YCTPOMCTBA U M3MEPHUTEIbHbIE IPUOOPHI 1O
CXeMaM M CXEMaTHYHbIM pHUCYHKaM (KHUAKOCTHBIII TEpMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATEIhb BHYTPEHHETO CrOpPaHUs, 3IIEKTPOCKOIL,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX LENeil ¢ MOocieqoBaTeIbHbIM U
napajulelbHBIM COCUHEHHEM JJIEMEHTOB, pa3linyas yCIOBHBbIE OO0OO3HAYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® [PUBOAWUTH NpPUMEPHI (HAXOAWTH HWHPOPMALHUIO O TpUMEpax) MPAKTUIECKOTO
UCIOJNIb30BaHUs (PU3UYECKUX 3HAHWM B TIOBCEJHEBHOM XU3HU HJsi OOecreyeHUs
0€30macHOCTH TpH OOpameHnn ¢ MpudopaMH U TEXHUYECKHMH YCTPOMCTBaMH,
COXPAaHEHUS 3/I0pPOBbS U COOJIOACHHS HOPM SKOJOTHYECKOrO IOBEACHUS B
OKpY>Kalollen cpere;

® OCYWIECTBIISITh MOUCK MH(MOpMaIu (GU3NUECKOro cojaepkaHus B VHTepHeTe, Ha
OCHOBE MMEIOLIMXCS 3HAHUI M MyTEM CpaBHEHHS JOIMOJIHUTEIbHBIX MCTOYHHUKOB
BBIIETISATE MH(POPMAIMIO, KOTOpasl SBJISAETCS MPOTUBOPEUMBONW WIM MOXKET OBITh
HEJI0CTOBEPHOM;

® UCMOJNb30BaTh IHPU BBHIMOJHEHUM YYEOHBIX 3aJaHUM  HayYyHO-MOMYJISPHYIO
TuTepaTypy (U3HUECKOTro COAEp KaHMs, CIPABOYHBIE MaTE€pUAJIbl, PECYPChl CETU
WuTepHer, Braaere MNpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, HpeoOpa3oBaHUs
nH(pOpMaIIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® Co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHUs, 00001mas
MHGOPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3MYECKOTO CO/IEPKaHMs, B TOM YHUCIIe
NyOJIMYHO TMPENCTaBIsATh PE3yJAbTaThl IMPOEKTHOW MM  HCCIIEN0BATENIbCKON
NEATENIBHOCTH, IPU A3TOM TPaMOTHO HCIIOJIB30BATh W3YYEHHBIN IOHATHIHBIN
anmnapar Kypca GU3HNKH, CONPOBOKIATh BHICTYIJIEHUE MPE3EHTalLlUEH;

® [Py BBIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBaHUI (PU3NUECKHX MPOIECCOB
pacripesienath OO0S3aHHOCTM B TpyIIe B COOTBETCTBUM C IOCTAaBICHHBIMU
3a/ladyaMM, CJEAUTh 32 BBHIMOJIHEHHMEM IUIaHA JACWCTBUM M KOPPEKTHUPOBATh €ro,
aJIeKBaTHO OILIEHWBATh COOCTBEHHBIN BKJIAJ B J€ATEIBHOCTH IPYIIIBI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJICHCTBUE, TMpOSBIAS  TOTOBHOCTH  pa3peliaTh
KOH(QJIUKTBI.

K xon1y o0yueHnus B 9 kJjiacce nmpeIMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JTOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTDH y 00YUAIOIIUXCSI YMEHHUI:

® CIIOJIb30BAaTh IIOHATHA: CUCTEMA OTCYETA, MaTepuanbHas TOYKa, TPAaeKTOPHS,
OTHOCUTENIbHOCTh ~ MEXAaHWYECKOTro  JBWXKeHHs,  jAeopmamus  (ympyras,
IJIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U



Meperpy3KH, MEHTP TSKECTH, aOCOITIOTHO TBEPAOE TEJO, IEHTP THKECTH TBEPIOTO
TeJNa, pPaBHOBECHME, MEXaHWYECKHE KOJICOaHWS W BOJHBI, 3BYK, WH(Pa3ByK u
VIBTPa3BYK, 3JCKTPOMArHUTHBIC BOJHBI, IIKajla AJIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIEKTPHI MCITyCKAHWS W IOTJIOMICHUS, aibda,
Oera- ¥ TaMMa-HU3ITyYeHHsI, U30TOIIbI, sIEPHAs SJHEPTeTHKA,

pa3nuyarth sBicHHS (PAaBHOMEPHOE W HEPaBHOMEPHOE NPSMOJIUHEHHOE JIBUKCHUE,
PaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE TaJaeHHe Tell,
pPaBHOMEpPHOE JBM)KCHUE II0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeEIll, PEaKTUBHOE
JBUKCHHE, KOJIe0ATeNbHOE JABIKCHUE (3aTyXalOIINe W BEIHYXK/ICHHbBIE KOJeOaHus),
pE30HAaHC, BOJIHOBOE  JIBKCHHE, OTPaXXCHHWE  3BYKa,  NPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaXCHHWE M NPEJIOMIICHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpa)KEHHE CBETA, Pa3JIO’KEHHE OEI0ro CBeTa B CIIEKTP U CIOKEHUE CIEKTPAIBHBIX
I[BETOB, JUCIEPCUS CBETa, ECTCCTBCHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JMHEWYAaTOr0 CHEKTPa M3JIyYeHHsI) TI0 OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OITBITOB, JEMOHCTPHPYIOIINX JTaHHOE (PH3UIECKOe SBICHHCE;

pacmo3HaBaTh MPOSIBIICHUE N3YYCHHBIX (DU3MYECKUX SBJICHHUHA B OKPYXAIOIIEM MHPE
(B ToM uuciie ¢uU3NYECKHUE SABJICHUS B MPUPOJC: MPHIUBBI U OTJIMBBI, IBUKCHUE
wianer COJHEYHOW CHCTEMbl, PEAaKTUBHOE JIBIDKCHHE JKHBBIX OPraHU3MOB,
BOCIIPHUSTHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSICEHHE, CCHCMUYECKUE BOJIHBI, IIYHAMH,
9X0, I[BETAa TeJl, ONTUYCCKHE SBICHUS B MPHUPOJE, OHMOJOTHYECKOE IEHCTBUE
BUJMMOTO, YJIbTPA(pHOICTOBOIO M PEHTTCHOBCKOTO H3IIyYCHHH, €CTECTBCHHBIM
paJMOaKTUBHBIN (POH, KOCMUYECKUE JTyYHd, PAANOAKTUBHOE H3ITYICHUE TIPUPOTHBIX
MUHEpAJIOB, JICHCTBHE PATUOAKTUBHBIX M3JIyUYCHHH Ha OPraHWU3M 4YeJIOBEKa), MPHU
3TOM TIEPEBOAMTH MPAKTHYECKYIO 337a4y B Y4eOHYIO, BBLICISATH CYIICCTBCHHBIC
cBoOlcTBa (MpU3HAKHN) GU3UUECKUX SBICHHM;

ONKCHIBATh M3YYCHHBIC CBOWCTBA Tl W (U3UYCCKUEC SIBICHHS, WCIIOJIb3YS
¢u3nueckne BETWUYHMHBI (CpelHsIsI W  MTHOBEHHAs CKOPOCTh Tella P
HEPaBHOMEPHOM JIBHKEHUHU, YCKOPEHHUE, MepeMelleHne, MyTh, yIioBas CKOPOCTh,
CUJIa TPEHHs, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO TaJCHHS,
BEC Tela, UMITYJIbC Tela, UMITYIbC CHJIbI, MEXaHHW4Yeckas paboTa M MOIIHOCTH,
MOTCHIIMATbHAS ~ JHEPrus Tela, IMOJHATOTO HAJ IOBEPXHOCTHIO  3EMIIH,
MOTEHIIMAJIbHAS DSHEPrusl CXKATOW TMPYKWHBI, KUHETUYECKas HHEepPrus, MOoIHas
MEXaHWYECKas SHEPTHs, MEPHOJ] U YacTOTa KoJieOaHUH, JUTMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTeNlb MPEIOMIICHUS CpeIbl), MPHU
OIHMCAHUU TPABUIBHO TPAKTOBATH (PH3UUECKHI CMBICT HCIOJIb3yeMbIX BEJIIMYUH,
0o003HAYeHUsT ¥ EeAMHUIBI (U3MYECKUX BEJIMYMH, HaXOJUTh (HOPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYCCKYIO BEIIMYUHY C JPYTUMH BEIHYNHAMHU, CTPOHTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (DPM3MUYECKUX BETUYHH,

XapaKTepu30BaTh CBOMCTBA TeM, (U3UYECKUE SIBJICHHS M MPOIECCHI, HCTOIb3Ys
3aKOH COXPAaHCHUS DHEPrHHM, 3aKOH BCEMHPHOTO TSATOTCHHUS, TPUHITUTI
CYTIEPIO3UIINH CUJI, TPUHIIUT OTHOCUTENbHOCTH ["anuies:, 3akoHbl Hbl0TOHA, 3aKOH
COXPAaHCHUS WMITYJIbCa, 3aKOHBI OTPAXKCHHS W TPEIIOMIICHUS CBETa, 3aKOHBI
COXPAaHEHHUS 3apsAJOBOTO W MACCOBOTO YHCEN MPU SAEPHBIX PEAKIUSAX, MPH ITOM
JIaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3allMChIBATH €r0 MaTeMaTHYECKOEe
BBIPXCHHE,

OOBSCHATh (PUBUYECKUE TPOIECCHl M CBOWCTBA TEll, B TOM YHCIIE U B KOHTEKCTE
CUTYyalluii  TPAKTUKOOPHCHTHPOBAHHOTO  XapaKTepa: BBISIBIATh  MPUIHHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHUE U3 2—3 JOTMYECKHX IIaroB ¢ OMOPOH Ha



2-3 W3y4YEHHBIX CBOWCTBa (U3MYECKUX SBJICHUM, (U3HMUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacy€THbIe 3a7ayd (OMUpArOUIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHUM),
UCIOJIB3YS 3aKOHBI U (hOPMYIIbI, CBA3BIBAIONINE (PU3NYECKUE BETUUUHBI: HA OCHOBE
aHaJM3a yCJOBHUS 3a/1a4M 3alKChIBATH KPATKOE YCIOBHE, BBISBIIATH HEAOCTAIOIINE
Wi U30BITOYHBIE JAaHHBIC, BBIOMpATh 3aKOHBI U (HOPMYIbI, HEOOXOIUMBIE IS
pelieHus, MPOBOIUTH pAacy€Tbl M OICHHWBATh PEAIUCTHYHOCTh TOJIYYEHHOTO
3HaueHUs! GU3NYECKON BETUUHMHBI;

pacrno3HaBaTh IpPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIU (PU3NUECKUX
METOAOB, HCIIONB3Ysl  ONHMCAHUE HCCIEJAOBAaHUS, BBIIENATH  IPOBEPSEMOE
MIPEINOJIOKEHNE, OLICHUBATh MPaBWJIBHOCTh MOPsAKA MPOBEACHUS HCCIEI0BaHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUN U OTBITOB;
MPOBOJIUTH OMBITHl IO HAOTIOACHUIO (U3UYECKUX SBICHUNH WM (HU3HYECKHX
CBOMCTB Ten (M3ydeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs SHEPTUH,
3aBHCUMOCTh TIEpHOAA KOJICOAHWH TPYKUHHOTO MasTHHUKAa OT MacChl Tpy3a M
KECTKOCTU TPYKUHBI W HE3aBUCUMOCTb OT AaMIUIUTYIbl MaiblX KojeOaHuH,
NPSIMOJIMHEIHOE PacTpOCTpaHEHHE CBETa, Pa3NIOKEHHE OEIoro CBETa B CHEKTD,
M3Y4YECHHE CBONCTB H300pa)KC€HHsI B IUIOCKOM 3€pKaje U CBOWCTB H300paKeHUS
npeaMera B COOMparoieil JrH3e, HabI0AeHNE CIIONTHBIX U JIMHEHYATHIX CIIEKTPOB
U3IIy4eHUs): CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY M3 H30BITOYHOTO Habopa
00OpyZOBaHUs, OIKCHIBATH XOJ ONBITA M €ro pe3yibTaThl, (OPMYIHPOBATH
BBIBO/IBI;

MPOBOAUTH MPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHHIA, ONpeesisi cpeaHee
3HaUEHUE M3MepsieMOl BeJWYUHBI ((POKYCHOE paccTOsHHE COOMpAroLIeil JMH3BI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIIBHOTO TPUOopa);

MIPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIIMYMH C UCIOJIB30BaHUEM
NPSMBIX HM3MEpPEHHUH (3aBUCUMOCTb HYTH OT BpPEMEHHU IPU PABHOYCKOPEHHOM
IBIDKEHUM 0€3 HadalbHOM CKOPOCTH, Tepuoja KoJeOaHW MaTeMaTH4ecKoTro
MasiTHUKA OT AJUHBI HUTHU, 3aBUCUMOCTH YTJIa OTPAKEHUS CBETa OT YyIJia MajaeHus U
yriaa TOpeloMIIGHHST OT  yrja TaJeHus): IUIAHUPOBaTh  WCCIIEJOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATh pPE3YIbTaThl IOJy4YEHHOMN
3aBHCUMOCTH (PH3MUECKUX BEIMYMH B BUJIE TAOIHII U TPAQHKOB, AETaTh BEIBOIBI IO
pe3yabTaTaM MCCIEeJOBAHNUS;

MIPOBOJIUTh KOCBEHHBbIE HM3MEpEHUs] (U3MUECKUX BEIMYMH (CPEIHSIsI CKOPOCTh U
YCKOpPEHHE Teja TpU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO
NajIeHus, )KECTKOCTh NPYKUHBI, KO3()PULIMEHT TPeHUsI CKOJIbKEHUS, MEXaHHUeCKast
paboTa W MOIIHOCTh, YacTOTa W TMEpPHOA KoJeOaHW MaTeMaTH4ecKoro u
NPY>KHHHOTO MasiTHUKOB, ONTHYECKasi CHJIa COOMparoIel JIMH3bI, PaJuOaKTUBHBIN
¢GOH): TMIAHMPOBAaTH HW3MEPEHUs, COOMpPATh HSKCIEPUMEHTAJIBHYIO YCTaHOBKY U
BBINOJIHATh U3MEPEHUs, CIeays NPENIO)KEHHON WHCTPYKIIUHU, BEIYUCIIATh 3HAUEHUE
BEIMYMHBl W AHAJTU3UPOBATh TOJYYCHHBIC pE3YJNbTaThl C YYETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUH;

coOmoaTh MpaBuUia TEXHUKUM Oe3omacHOcTH Mpu pabore c J1abOpaTOPHBIM
o0opynoBaHUEM;

pa3nuyaTth OCHOBHBIC TIPU3HAKU MU3YYEHHBIX (DU3MYECKUX MOJIENeii: MaTepruanbHas
TOUKa, a0COJIOTHO TBEPJOE TENO, TOYSUHBI UCTOUHUK CBETa, Jy4Y, TOHKAs JHMH34,
TUTaHETapHAasi MOJIETh aTOMa, HYKJIOHHAst MOJIEJIb AaTOMHOTO SIIpa;



XapaKTEepU30BaTh NPHUHIMUIBL JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OHOpOM HA HUX OMNHCAHUA (B TOM 4YHCIE: CIHUIAOMETpP, AATYUKU
MOJIOXKEHUS, PACCTOSIHUSL W YCKOPEHHS, pakKera, 5XOJOT, OYKH, I[EPUCKOII,
doToanmapar, ONTUYECKUE CBETOBOJABI, CIIEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), ucnonb3ysi 3HAHUSI O CBOMCTBaX (U3NYCCKUX SBICHHUA M HEOOXOIUMBIE
¢u3nyecKkre 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl W CXEMaTHYHbIE PUCYHKH H3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOILECCOB IMpHU
pelleHnr y4eOHO-TIPaKTUYECKUX 3a/lad, ONTHYECKHE CXEMBbl [UIsl TOCTPOEHUs
M300paXeHUH B IIOCKOM 3€pKajie ¥ COOMpAIONIeH TNH3E;

MPUBOJUTL TPHUMEPHl (HAXOMUTh HWH(GOPMAILMIO O TMPUMEPAX) MPAKTHUECKOTO
UCIOJIb30BaHUs (PU3UYECKUX 3HAHUNA B TOBCEIHEBHOM XU3HU IJIsl oOecreueHus
0e30macHOCTH TpH oOpameHnu ¢ MpudopaMH U TEXHUYECKHMH YCTpOICTBaMH,
COXPAaHEHUS 3/I0pPOBbS U COOJIOJACHHS HOPM SKOJOTHYECKOrO IOBEACHUS B
OKpY>Kalollen cpere;

OCYIIECTBIISITh TOHWCK HWHGpOpMAuu (U3NYECKOro cojepxkaHus B HMHTepHere,
CaMOCTOSITEITLHO (POPMYJIUPYST TOMCKOBBIN 3alpoc, HAXOAWTh IYTH OINPEICICHUS
JOCTOBEPHOCTH TONYy4YEeHHOM HH(OpMAIMK Ha OCHOBE HUMEIOUIMXCA 3HAHUH U
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

WCIOJIb30BaTh IPU  BBHINIOJHEHWHM Y4YEOHBIX 3aJaHU  HAYYHO-TIOMYISIPHYIO
TuTepaTypy (U3HUECKOro CoAepaHHs, CIPAaBOYHBIE MATEpUANbI, PECYPChl CETU
WNutepuer, Biaaerp mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/1aBaTb COOCTBEHHBIE TIHCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(OPMANIMYA W3 HECKOJIBKHX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMS, ITyOIUIHO
MIPEJICTaBIATh PE3YyIbTaThl IPOSKTHOMN WIIM UCCIIEI0BATEIbCKON e TENbHOCTH, PU
3TOM TPAMOTHO HCMOJIb30BATh M3YYECHHBIM MNOHSATUWHBIA amnmapar H3y4aemMoro
paznena (GU3NKA M COMPOBOXKIATh BBICTYIUICHHE TMpe3eHTalue ¢ y4eToMm
0COOEHHOCTEHN ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsuuyecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n MPOrpaMMblI Bcero O;I TPOJIBHBIE pﬁaKT"quK"e odpa3oBaTe/bHbIE
padoThI pa6oThI pecypesI

Pa3nes 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPA
1.1 dusuka - Hayka o IIPUpoae 2 bubmorexa [JOK

: yka o IIprpoa https://m.edso0.ru/7f416194

bubmuoreka [JOK

1.2 Ddusnueckie BEJITHUHHBI 2 1 https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOT ITIO3HAHUS 2 1 bubmorexa [JOK

: ya a https://m.edso0.ru/7f416194

Wroro mo paszneny 6

Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
2.1 CrtpoeHue BemecTsa 1 bubmiorexa [JOK

' ™ m https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 2 1 bubnuotexa [JOK

' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSHUSA BEIIECTBA 2 bubmaorexa [JOK

' P m https://m.edso0.ru/7f416194

Hroro no pasneny 5

Pa3nea 3. /IBu:xeHMe M B3auMo/ielicTBUE TeJl

bu6mmorexa [IOK

31 MexaHHIECKOE ABIKCHHC 3 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bubmorexa LIOK

https://m.edso0.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

bubmuoreka [JOK

3.3 Cuna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Masnenue. Ilepenaya naBieHust TBEPABIMU 3 bubmumorexa [IOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIIeHHe HKHIKOCTH ° https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JlelicTBue ®UJIKOCTH U Ta3a HA 7 3 bubmmoreka [JOK
' MOrpyKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MoIHOCTD. JHEprus
bu6mmoreka [IOK
51 Pabora u mompgocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpocthie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanmueckas sHeprus 4 1 https://m.edso00.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



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

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0BPA30BATETLHBIC
padoThI padoThI pecypesi

Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHHre U CBONMCTBA BEIECTBA 7 bubmiorexa LJOK

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

bubnuorexa [JOK

1.2 Tenosbie nporieccy! 21 1 S https://m.edsoo.ru/7f4181ce

Wroro mo paszneny 28

Pa3znen 2. DiiekTpuyeckrue 1 MArHUTHbBIE SIBJIEHUS
21 DIIEKTpUUYECKUE 3apsibl. 3apsyKEHHbIE 7 1 bubnmnoreka [HOK

' TeJa U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTOSHHEBIN 3IEKTPUUECKUN TOK 20 2 7 bubmiorexa LJOK

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

bu6nuoreka [IOK

2.3 MarsuTibie AB1eHHs 6 1 15 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarduTHAsI WHIYKIIUI 4 Bubmorexa IIOK

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

Hroro mo pazneny 37

PeszepBHOe Bpemst 3

OBHIEE KOJIMYECTBO YACOB I10 68 4 145

I[TPOI'PAMME



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

9 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0BPA30BATETLHBIC
padoThI padoThI pecypesi
Pa3zpen 1. Mexannueckue siBJIeHUSA
11 MexaHu4ecKkoe JIBHKEHUE U CIIOCOOBI €70 10 1 bubnnoreka IIOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Baanmonercreue e 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
13 3axombt coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
bu6mmoteka [IOK
2.1 MexaHn4yeckue KoJieOaHus 7 3 https://m.eds00.ru/7f41ada6
bu6nuoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pasneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 2 bubmuoteka [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znen 4. CBeToBbI€ sSIBJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubmorexa [IOK

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



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

bu6nuoreka [IOK

4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6numoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazueny 15
Pa3gen 5. KBanToBble iBJICHUSA
51 Hcnyckanue u norjouieHue cBera 4 1 bubnmnorexka HOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoetine aToMHOro spa 6 . https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
5.3 SInepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Paznen 6. IloBTopuTE/1bHO-0000 IAIOIIMIE MOAY.Tb
6.1 [ToBTOpEeHue u 06001IeHNE COAEePKAHUS 9 2 bubnmnorexka HOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 97

I[TPOTPAMME



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

INOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH s

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTejibHbIE

pecypchl

®dusnka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MexaHn4ecKue, TeIIOBEIS,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBJICHUS
DOuU3NYECKUEe BEITUYUHBI M UX
U3MEpPEHHE

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH TOMOIIN
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATyphl"

Kak ¢usuka u gpyrue
€CTECTBEHHbBIC HAYKH U3Y4YatOT
npupoay. EcrecTBeHHOHay4YHbIN
MeTo no3Hanus. Onucanue
(bu3MYECKUX SIBICHUN C
IIOMOIIBIO MOJIEIIEN

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

VYpok-uccnenosanue "lIposepka
TMIOTE3bI: JaJbHOCTH MOJIETA
11apuKa, MymeHHOro
TOPU30HTANILHO, TEM OO0JIbIIIE, YEM
OosbliIe BICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE

bu6nmoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

CTPOCHHUC BCIICCTBA

TBEPJIOTO TEIay

8 JIBrO>KeHUE YaCTHUII BEIICCTBA buGmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O

9 HaOJIFOAEHUIO TEIJIOBOrO
paCIIMPEHHUSI Ta30B»

10 ArperatHble COCTOSIHUS BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX

11 COCTOSIHUSIX U UX bubnmoreka [JOK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHueMm. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI

o | Mosmmecemmeme BuGorera LOK

https://m.edsoo.ru/ff0a05c6
IBHKEHHUE
bu6mmoreka [JOK

13 Cropocts. Enuruuet cropoctu https://m.edsoo.ru/ff0a079c

14 Pacuer iyt 1 BpeMeHH bub6nuorexa [IOK
JIBUYKECHHSI https://m.edsoo.ru/ff0a0ae4
WNueprus. 3akoH uHEpIUH.

15 BzauMopeiicTBue Ten Kak bu6mmoreka [JOK
NPUYHMHA U3MEHEHUS] CKOPOCTH https://m.edsoo.ru/ff0a0c10
JBHKCHHUS TCI

16 oo w obrents rone o n0 bu6morera LIOK

https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHU
JlaGopatopHnas pabora
17 «Omnpenenenne MIOTHOCTH



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

Pemenue 3agay no teme

bubmuoreka [JOK

18 "TInoTHOCTH BemecTra" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHUKa
19 B3auMoaercreug ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota
«M3y4eHne 3aBUCUMOCTH
20 pactshxenus (nedopmaryn)
MIPYKUHBI OT MIPHUIIOKEHHOM
CHJIBI»
21 SIBnenne tarorennsa. Cuiaa
TSDKECTH
p | S ok e B 10K
samad 110 Teme "Crita TReCTH" https://m.edsoo.ru/ff0al778
| S n o Bt LOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTHUKH TIIAHET
bubnuoreka IIOK
24 Msmepenue cun. JlunamomeTp https://m.edscIJlaru/fan18cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
| S Baorss LOK
pap) ) O https://m.edsoo.ru/ff0ala70
psiMOM. PaBHOENCTBYIOIIAS CUIT
27 Pemrenue 3agad mo reMme
"PaBHonelicTByrOMmas cu”
TpeHue cCKoNIbKEHUS U TPEHHE Bubmiorexa [IOK
28 nokosi. TpeHue B mpupoe u

TCXHUKE

https://m.edsoo.ru/ff0alb9c



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

Jlaboparopnas pabota
«M3yueHne 3aBUCUMOCTH CHJIBI

TPEHUSI CKOJIBKEHUSI OT CUJIBI bubmmorexa [IOK
29 ]
JaBIICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS
MMOBEPXHOCTEI»
30 PGI_HCHI/ICU 3a7a4 Ha (3Hp€,[[6J'ICHHC
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3amau mo remam: «Bec
31 tenay, «I'padpuyeckoe bubmmorexa [IOK
n300pakeHue cuin, «CHIIbI», https://m.edsoo.ru/ff0alde0
«PaBHOJICMCTBYIOILAS] CUIT»
KonTponbHas padoTa no remam:
«MexaHU4YeCcKoe IBHKEHHEY,
32 «Macca, mI0THOCTEY, «Bec
Tenay, «I'padudeckoe
n3o0pakeHue cuny, «CHb»
apyienune. CrocoObl
33 }{[MCHLI_HGHI/ISI Y YBEIINYEHHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a20a6
JIaBJICHUS
aBJICHUE ra3a. 3aBUCUMOCTh
34 z[ﬂaBneHmI rasa ot oonréma Enbmiorexa IOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaya maBneHUS TBEPABIMU
35 Teﬂr;l\fl/l )KIJ:I[KOCT}IMI/I u f")éIISaMI/I. Enbmiorexa IOK
’ https://m.edsoo.ru/ff0a25b0
3axon Ilackamns
aBJICHHE B )KUJKOCTH U Tra3e
36 BI[BISBaHHoe )Ieﬁf:lTBHeM CHJIBI ’ Eunbmiorexa LIOK
https://m.edsoo.ru/ff0a2718
TSHKECTHU
37 Pemienue 3amad mo teme bu6nmoreka [JOK

«HaBHeHHe B XXUJKOCTH H Ia3c.

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1cc8
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

3axon [Tackams»

38 Coobmarommuecst cocy bl bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'mnpasanueckuii mpecc brbmorexa [IOK
Ap p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
JKUJIKOCTHBIA HAcOC
Atmocdepa 3emmn. [Ipuanner
CYIIECTBOBAHHUS BO3AYIIHOM BuGnuotexa LIOK
41 000I109kH 3eMiti. 3aBUCHMOCTh )
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOro JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPsI
42 Bec Bo3nyxa. AtmochepHoe bubmmorexa [IOK
JaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHOTro bubnnoreka [JOK
nasnenus. OnbiT Toppuuerum https://m.edsoo.ru/ff0a2da8
w | oo e BuGorera LOK
A a https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
5 | Aropepmoe ranesme ma Bubworexa LIOK
PHOC 1 https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAX
Perienne 3aga4 mo Teme
46 " "
ATMocdepHOe aBiIeHHe
g | B oo s m B 0K
Py - https://m.edso0.ru/ff0a3276
Apxumenosa cuia
JlabopaTopHas pabota } BuGmorexa ITOK
48 «OmnpeneneHue BhITAIKUBAIOIIECH

CHUJIbI, IEVCTBYIOIIECH HA TENO,

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

IMOrpy’KE€HHOC B JKUJIKOCTB»

49

Jlaboparopnas padoTa 1mo Teme
«MccnenoBanue 3aBUCHMOCTH
Beca Tella B BOJIe OT 00bEMa
MOrPYXEHHOU B KHIKOCTh YaCTH
Tena»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopras pabora
"KonctpyupoBanue apeomerpa
WU KOHCTPYHUPOBAHUE JIOJKH U
ompeJiesieHue e€
rpy30noabEMHOCTH"

52

Pemenue 3amay mo reMam:
«IlinaBanue cynos.
BosnyxoriaBanue», «/laBnenue
TBEPABIX TEJI, KUIAKOCTEU U
ra3oB»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

54

Mexanunueckasi pabota

MomntHocts. EquHUEI MOIITHOCTH

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

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

55

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
HoabEME IO JIeCTHHUIE"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cuit Ha pelyare

57

KonTponbhas pabota no teme
«JlaBreHue TBEpbIX Tel,
JKHUIKOCTEH U Ta30By /



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Bcepocculickas npoBepodHas
paborta

PesepBHbIit ypok. Pabora ¢
TEKCTaMHU Mo TeMe «/laBieHue

58 TBEPJBIX T, )KUJIKOCTEH U Eubmioreka LOK
’ N https://m.edsoo.ru/ffOa4ffe

ra3oB» / Beepoccutickas
IpoBepoyHasi pabora
Peruaru B TexHuke, OBITY U

59 npupoje. JlaboparopHas pabora 05 bubnunoreka [JOK
«MccnenoBanue yciaoBuii ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI phluara

60 Pertenuie 3agad mo reme bu6mmoreka [JOK
«YCIOBUSI pAaBHOBECHS phlYara https://m.edsoo.ru/ff0a48a6
Koadduument moneznoro
NEHCTBHUS MEXaHU3MA.

61 Jlaboparopras pabora 0.5
«M3mepenne KI1/I HaknoHHOM
TUTOCKOCTI

62 Pemenue 3amaa mo teme "Pabora, bu6mmoreka [IOK
MoIHoCTh, KIT/T" https://m.edsoo.ru/ff0a4c48

R — uGmoresa LIOK

https://m.edsoo.ru/ff0a4252

SHEprus

64 3aK0oH COXpaHEHUs bubnuoteka [JOK
MEXaHHYECKOH YHEPTUH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIepUMEHTaIbHOE

65 ornpeeNieHue N3MEHEHUS 1

KHHETUYECKOH 1 MMOTEHINAILHOMN
SHEPIrUU MPU CKAaTHIBAHUM TENA 110
HAaKJIOHHOH IIJIOCKOCTH"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonrponsHas pabora o Teme

66 «PaboTa 1 MOIIHOCTh. DHEPTHUs» 1
PesepHbIii ypok. Pabora ¢ Bubmorexa [IOK

67 TEKCTaMH 110 TEME 1 )
" " https://m.edsoo.ru/ff0adee6

Mexanuueckoe IBUKEHHUE

PesepsHsiii ypok. Pabora ¢

68 TekcTaMH 1o TeMe "PaboTa. 1
MomnocTh. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE U(PPOBHIE

N Tema ypoka Kont I Jata Opa3oBaTe/ibHBI
/o Beero POJIbHbIE PaKTH4YeCcKHe H3ydenus oopaso € €
padoThbI padoTbI pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubmuoreka [JOK
TEOPUU M UX OIBITHBIC https://m.edsoo0.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pa3Mep aToMOB U 1
MOJIEKYII
M Y TBEPIIOrO, JKUIAKOTO U
3 ra:(f[(fgpast)rl)"il)OC(())(’:ngH; ° 1 bubimorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
HOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdubie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWIISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIiupeHue U CkaTue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMIIepaTypbl CO CKOPOCTHIO 1
TETUTOBOTO JIBHYKEHHST YaCTHI]
9 Buyrpennss sueprus. CriocoObt 1 bubnuorexa [JOK
W3MEHEHUs BHYTPEHHEH dHepruu 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

bubmuoreka [JOK

10 Buag! Tenionepesaiy https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
Ll rommomx caotiom seecra Butimorera LIOK
https://m.edsoo.ru/ff0a65c0
MaTEepUaJIOB B LETAX
sHeprocoepekeHus"
12 KommaecTBo TemnoTel. Y nenbHas bu6mmoreka [IOK
TEILIOEMKOCTh https://m.edsoo.ru/ff0a6976
5 | 2o oo G Busorea 101
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnas pabota
14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEII000MEHA TPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U ropsiueit BoAbI"
Pacuer konngecTBa TEIIOTHI,
15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM TTPH
OXJIQKICHUU
16 Ompeenemme yaorsnoi ubmorera LIOK
" https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIeCTBa
17 DHeprus TormBa. Y 1eiabHas bubnuoteka [JOK
TETJIOTa CrOpaHHs https://m.edsoo.ru/ff0a7b5a
18 xpuoranmmaeonms ven. ¥ aenbias BuSmiorerca LIOK
’ https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
19 JlaGoparopHas paboTa bubnuorexa [IOK

"Onpenenenne yaeabHOU

https://m.edsoo.ru/ff0a72fe



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

TEIJIOTHI TUIABJIEHHU Jibaa"

20

21

[TapooOpazoBanue u
KoHeHcanus. Mcrapenue

Kunenwe. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJICHCAIIMU. 3aBHCUMOCTD
TeMnepaTypbl KUIICHHUS OT
aTMoc(hepHOro JaBICHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

23

BuaxxHocTh BO3yXAa.
JlaGopaTopHnas pabota
"Ornpezenenre OTHOCUTEIBHOU
BJI&KHOCTH BO311yxa"

Pemenue 3amau Ha OIIpCACIICHUC
BJIAJKHOCTH BO3ayXa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

24

25

26

[TpuHIMIBL PAOOTHI TETLIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CrOpaHus

KIIJ] TenmoBoro aBuratesns.
TerutoBble IBUTATENIN U 3alIATA
OKPY’KaloIle cpebl

3aKOH COXpaHEeHHUs U
MIpEBpAILCHHS SHEPTUU B
TEIJIOBBIX MTPOLECCAX

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

27

28

IToaroroBka K KOHTPOJIBHOU
pabote no Teme "TemnoBsie
sBJIeHH. VI3MeHeHne arperaTHbIX
COCTOSIHUM BemiecTna"

KonTpomnpHas pabota mo Teme
"TerutoBble ABIcHUA. I3MeHeHNE

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

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



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

arperaTHbIX COCTOSHUI
BellecTna"”

OnekTpusanus Tei. [[Ba pona

29 IIEKTPUIECKUX 3aPSI0B
Ypok-uccienoBanue
30 "DneKkTpu3anus Te’1 HAYKIUEeH u
IIPU CONPUKOCHOBEHHH"
31 BzaumopeiicTBue 3apssKeHHBIX bu6mmoreka [JOK
tei. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
HanpsxeHHOCTh 31EeKTPUYECKOTO bubnnoreka [JOK
32 )
noJist. [IpuHIUT Cyneprno3HIum https://m.edsoo.ru/ff0a8a0a
SIEKTPUUYECKUX MOJIeH
Hocurenu snexTpuueckux
33 3apsI0B. DIIEMEHTAPHBIA 3apsil.
Crpoenue aToma
[TpOBOAHMKY U TUIIIEKTPUKHU.
34 3.’5((:)1{0 f:loxpaHe}f[m? P bubmorexa [TOK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUUYECKOTO 3apsia
35 Pemenne 3a1au Ha npuMeHeHNE bubnuorexa [JOK
CBOMCTB DJICKTPUYECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
JEKTPUUECKUN TOK, YCIIOBUS €T
36 CaylleleC"Pi“BO;&ClHI/IS{. HOC;(})]‘({:HI(/)IKI/I o bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicreue
38 AIEKTPUUECKOTO MOJIs Ha
MIPOBOJIHUKH M TUDJIEKTPUKH"
39 DIIeKTPUUYECKHI TOK B METAJIIAX, bubnuoreka [JOK



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

KUIKOCTAX M ra3ax

https://m.edsoo0.ru/ff0a9838

40

41

DneKkTpuyecKkas ernb 1 eé
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas

pabora "M3mepenue u
peryiIupoBaHHe CUiIbl TOKA"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8bd6

42

43

44

DNEKTPUUECKOE HAMPSKEHUE.
Boabsr™erp. JTaboparopHas
pabora "U3mepenue u
peryJupoBaHue HaNpsKeHUs"

ConpoTusieHue MPOBOJHMKA.
VY enpHO€E CONPOTUBIICHUE
BEIIIECTBA

JlaGopaTopHnas pabota
"3aBUCUMOCTD JIEKTPUUECKOTO
COIIPOTHUBJICHUS IPOBOJHUKA OT
€T0 JUTMHBI, TUTOIIA M
MOTNIEPEYHOT 0 CEYEHUS U
Marepuana"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma s
y4acTKa Ienu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, UAYILETo uepes3
PE3UCTOP, OT COMTPOTHBIICHUS
pe3ucTopa M HapsHKEHUs Ha
pesucrope”

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBaTenbHOE U
napajuieIbHOE COETUHEHUS
HpOBO)IHI/IKOB



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

JlaboparopHas pabota
"[IpoBepka mpaBuiIa CIOKEHUS

48 HaIpPsOKEHUN TIpU brbmorexa [IOK
https://m.edsoo.ru/ff0aaa58
MOCJIEI0BATEILHOM COCIMHEHUU
JIBYX pe3UCTOpOB"
JlaboparopHas paboTa
49 "[IpoBepka npaBuiia J1s1 CUIIbI bubmuoreka [JOK
TOKa TPH MapaJIeTbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB"
Pemienun Y Ha IPUMEHEHHU
50 3aeKof{a Sni?;?m [?amli)nqlforeo ) Enbmiorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COCJIMHEHUS TIPOBOIHUKOB
PaboTa u MmontHOCTh
51 3J?e61?T§quc(I)<I(I)Ir0020Ka 3aKkoH bubmmorexa HOK
' https://m.edsoo.ru/ff0ab124
[oxoyins-Jlenna
JlaGopaTtopHnast pabota
59 "OnpexneneHue padoThl U bu6nuorexa [IOK
MOIIIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DneKTpUYecKue 1enu u
53 NOTPEOUTENH IIEKTPUUECKOMN bubnuorexa [JOK
sHepru B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 HOCTOSIHHE)IG MarHHTHI, UX
B3aMMOJICICTBHE
55 VYpok-uccnenopanue "N3yuenune bubmuorexa [JOK
noJiei MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe nosie. MaraHuTHOE BuGmmotexa LIOK
56 10JIe 3eMJIH U €r0 3HaYEeHUE I

JKA3HU Ha 3emiie

https://m.edsoo.ru/ff0ac0ba



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "DIIeKTPHIECKUE
3apsiibl. 3apsKEHHBIC Tella U UX
B3auMonencTBus. I1oCcTOSIHHBIH
AIIEKTPUYECKUH TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTtponpHast pabora o Teme
"DNeKTpruUYECKue 3apsabl.
3apspKeHHbIE Tela U UX
B3auMonencTsus. I10CTOSIHHBIH
AIIEKTPUYECKH TOK" /
Bcepoccuiickast mpoBepouHas
pabora

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

59

60

PeseprHrlit ypok. Pabora ¢
TekctaMu 110 TeMe "[1ocTosHHBIH
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickas npoBepoyHas
paboTta

OmneiT OpcTena. MarauTtHoe nose
AIIEKTPUUYECKOrO TOKA
MarauTHoe 1nose KaTyIIKy C
TOKOM

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpumeHeHHE PIEKTPOMArHuTOB B
texHuke. Jlaboparopnas pabota
"N3y4yeHue necTBus
MarHUTHOTO TOJIS Ha TPOBOIHUK
C TOKOM"

0.5

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0ac74a

62

DJIEKTPOABUTATEIH MOCTOSSHHOTO
ToKa. Mcrnonp30BaHne
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPOWCTBAX U Ha
Tpancnopre. JlabopaTopHas

bu6mmorexa [{OK
https://m.edsoo.ru/ff0ac86c¢



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

pabora "KoncTpyupoBanue u
n3ydeHue paboThI
aneKTpoBuraress"

Onbitel @apazes. 3akoH
63 3JICKTPOMArHUTHOW MHTYKIIUH.
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJIYYEHUS IEKTPUIECKOU

64 SHEPIruu. DIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPrUuu

[ToaroToBKa K KOHTPOJIBHOM
65 pabote mo Teme "DIeKTpHUECKHEe
U MarHuTHbIE IBiIeHUSA"

KonrtponbHas padora 1mo reme
66 "DIEKTPUYECKUE U MAarHUTHBIC
ABJICHUS"

PesepBHblit ypok. Pabora ¢
67 TekcTamu 110 Teme "TernoBelie
siBjIeHus"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMHU 110 TeMe "MarauTHele
siBjIeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



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

9 KVIACC

Ne

n/n

Tema ypoka

MexaHndecKkoe ABMKCHHEC.
MarepuaiibHas TOUKa
Cucrema orcyera.
OTHOCHUTEIBLHOCTD
MEXaHUYECKOT'O ABUKCHUS

PaBHOMepHOE mpsMOIMHEHHOE
JIBUYKEHUE

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara

H3yYCHUA

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepasHoMepHOE NpsIMOIMHENHOE
nerkeHue. Cpensss u
MIHOBEHHAasl CKOPOCTh

[IpssmonuneHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CKopocCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopocTH

JlaGopatopHnas pabora
"OnpeneneHue yCKOpeHus Tea
IIPU PABHOYCKOPEHHOM JIBHKEHUH
10 HAKJIOHHOM TJIOCKOCTH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adb18

CBoOomHoe nagenne tein. OIbITH
lanunes

PaBHOMeEpHOE ABMXKEHUE TTO
oKpykHOCTH. Ilepron u yacrora
oOparmienusi. JInneitHas u yriuoBast

bu6mmorexa [IOK
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 LenTpocTpemuTenbHoe
YCKOpEHHE
11 IlepBb1it 3ak0oH HproTona. Bektop bubmuorexa [IOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexka [JOK
PaBHOzelcTBYOIIAsK cUIla https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubmmorexa [IOK
Cyrneprno3uius Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMEHEHUE bu6mmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3axow I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuna
YIPYTOCTHY
17 Onperorenme xecrioer Bubmiorera LIOK
https://m.edsoo.ru/ffOaee28
MPY>KUHBI»
bu6mmoreka [JOK
18 Cra Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3amaq mo teme «Cuna bu6mmorexa [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 "Onpercreme xonppmunera ubmorera LIOK
o https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbKEHUS
j | Fomemme s rese s B 0K
" ' https://m.edsoo.ru/ff0afb8e
TpEeHus
29 Cuina TSHKeCTH U 3aKOH bubnuotexa [JOK

BCEMHPHOI'O TATOTCHUA.

https://m.edsoo.ru/ff0af044



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

YckopeHue cBOOOHOTO MaICHHUS

VYpoxk-koupepenuus "JBrxenue
TEJI BOKPYT T'PaBUTAI[HOHHOTO

1 1
nenTpa (CosHeyHast cucrema).
T"amaxkTuxn"
Pemtenue 3amau mo teme "Cuiia
bubmuoreka [JOK
TSDKECTU U 3aKOH BCEMHUPHOTO 1

https://m.edsoo.ru/ff0af5f8

TArOTEHUA"

[lepBas kocMHuyecKas CKOPOCTb. bubnuorexa [JOK
HeBecomocTs 1 meperpysku https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaibHOI

TOYKU. AOGCOJIFOTHO TBEPOE TETIO.
PaBHOBecue TBEpAOTO TENa C 1
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.

MowmeHT cunsbl. LleHTp TskecTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

PaBHOBecue maTepuanbHOW

TOYKHU. AOGCOJIIOTHO TBEPOE TETIO.
PaBHOBecue TBEpOTO TENA C© 1
3aKpEIUIEHHOW OCBIO BPAILICHHUS.

MowmeHT cuibl. LleHTp TskecTu

Pemenue 3agad nmo reme "MomeHT 1 bubmuorexa [JOK

cuibl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka k K(')'HTpOJ'IBHOI/I Bubmorexa [IOK

pabore 1o Teme "MexaHuueckoe 1

https://m.edsoo.ru/ff0b0408

nBrkenne. B3aumoneticteue ten"

KonTponbHas pabota mo Teme

"Mexannueckoe IBHKEHHE. 1 1
BzanmoneiicrBue ten"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMIysasc CUibl. bubmuorexa [IOK
3aKOH COXpaHEHUS] UMITYJIbCa. https://m.edsoo.ru/ff0b07fa



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

Yupyroe u HEynpyroe
B3alMOJIECICTBUE

Pemrenue 3agaud mo reMme "3akoH

bu6mmoreka [JOK

32 COXpaHCHHS UMITYJIbCa" https://m.edsoo.ru/ff0b096c
33 Ypok-koupepenius "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanudeckasi paboTa u bubmuorexa [IOK
MOII[HOCTb https://m.edsoo.ru/ff0b0a84
35 PabGota cHIIBI TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH M CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabota
«Omnpenenenne pabOThI CUIIbI
36 TPEHUS IPU PaBHOMEPHOM
JBYDKEHUH TeJa 10
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs13b 9HEpTHH U paOOTHI.
[ToreHnuanbHast SHEprus
38 Kunernueckas sneprus. Teopema bu6nuorexa [IOK
0 KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHUsl SHEPTUH B
MEXaHHUKe
40 Jlaboparopnast padota «3yuenue bubnuotexa [JOK
3aKOHA COXPaHEHHS YPHEPIHI» https://m.edsoo.ru/ffOb12fe
a1 KonebarenbHoe IBMKEHHE U €TO bu6mmoreka [JOK
XapaKTEePUCTHKH https://m.edsoo0.ru/ff0b1858
2 B xoreoama BuGmorexa [IOK
' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTryeckuil U Npy>KUHHBIA

MasiTHUKH



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

44

45

Ypoxk-uccienoBanue
«3aBHCUMOCTh MepUoa
KOJICOaHHH OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a
[IpeBparnienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHMIX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

46

JlaGopaTopHas pabora
«OmnpeneneHue 4acToThl U
nepuoia KojieOaHuil MpyKMHHOTO
MasITHUKa)»

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

47

48

Jlaboparopuas pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa
Kose0aHui rpys3a, MOABEIIEHHOTO
K HUTH, OT MacChl I'py3a»

Mexanndeckue BoJIHEL. CBoMcTBa
MEXaHUYECKUX BOJH.
[IpononbHbIE U TONIEPEYHbIE
BOJIHEBI

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

50

VYpok-koHpepeHus
"MexaHHM4YeCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue n
OTpa’KEHHE 3BYyKa

51

52

Ypoxk-uccienoBanue
"HaOroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC

53

Ypok-koudepeHnius "YIbTpa3ByK

but6mmorexa [IOK



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

54

1 UH(]ppa3ByK B IPUPOJIE U
TexXHHuKe"

[ToaroToBka Kk KOHTPOJILHOM
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHu4YeCcKre
KoJe0aHus ¥ BOJIHBI"

https://m.edsoo.ru/ff0b23ca

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

55

KontponbHas pabora no teme
"3aKOHBI COXPaHEHHUSI.
Mexanunueckue KojaeOaHus U
BOJIHBI"

56

57

DNeKTPOMarHuTHOE ToJIE.
DNEeKTPOMarHUTHHIE BOJHBI

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-konpepenuus "Llkana
AJICKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
ANEKTPOMArHUTHBIX BOJH JJIS
COTOBOM cBs3H"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

60

Ypok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH
C MIOMOIILI0 MOOHILHOTO
Tenedona”

Pemenue 3agau Ha onpeneneHue

YacCTOThI U JJIUHBI
3JIEKTPOMATHUTHON BOJHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2c6c

61

DneKTpoMaruuTHas Ipupoaa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMCTBA CBETA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

62

Wctounuku cBera.

but6mmorexa [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

[IpssmonuneiHOe
pacnpocTpaHeHHE CBETa.
3armenus Connua u JIyHsl

https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KeHUs CBETa. 3epKaja.

63 Pemenue 3a1au Ha mpuMeHeHNE bubmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubmuorexka [JOK
PEJIOMIICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE
65 cBeTa. Mcnoap30BaHUE OJIHOTO bubmuoreka [JOK
BHYTPCHHET'O OTPAXKCHHUS B https://m.edsoo.ru/ff0b3c5c¢c
ONTUYECKUX CBETOBOJIAX
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH
66 yrJja MpeJoMIICHUS CBETOBOTO
Jyda OT yIJia MMaJIeHUsl Ha TpaHule
"Bo3ayx-cTekno""
VYpoxk-koHpepeHuus
"Ucnonp30BaHue MOTHOTO
67 BHYTPEHHETO OTPa)KEHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBA3B"
bu6mmoreka [JOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffob3f2c
69 ITocTpoenne nzodpaskeHuii B bu6nuorexa [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlabopaTopHas pabota
70 "Onpenenenne GOKYCHOTO bubmuorexa [IOK

pacCTOAIHHUA U ONTUYECKOMN CHIIEI
cobuparomei JuH3b1"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepeHmus "OnTudeckne bubnmoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak onruyeckas cucrema. bu6mmoreka [JOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jleh ekt
3penus. Kak coxpanurts 3peHue"
Paznoxenue 6enoro ceera B
74 cnektp. OnbiTel HptoTOHA. bubnunoreka [JOK
CJ10KeHHE CIIeKTPAIbHBIX [IBETOB. https://m.edsoo.ru/ffOc0f4c
Jlucnepcus cBeTa
Jlaboparopnas pabota "OnbIThI
1§ KEHU ro CBETa B
75 cgerl)igpﬂg Bf)cng)n?{:ﬁi)o (I)_U;:e”faa bubimorexa LIOK
https://m.edsoo.ru/ffOcOe2a
MIPEIMETOB MPHU X HAOIIOICHUU
4yepe3 1IBETOBbIC (PUIbTPHI”
Ypok-npaktukyM "BosiHOBbIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
unTepdepenims u nudpaxus”
77 Omnsitel Pesepdopna u bubnunoreka [JOK
IUIaHEeTapHasi MOJISITb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozaens atoMa
bopa
Hcnyckanue u mor HHUE CBET
79 aTi)I\ZSMaKBeaHTHO JjIjl(/)IIIfeeﬁqaeTEIee : bubmmorexa [TOK
' ' https://m.edsoo.ru/ff0cl44c
CIEKTPBI
80 VYpok-nipaktuky™m "HabmrogeHue bubnuorexa [JOK
CIIEKTPOB UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 CrtpoeHre aTOMHOTO sijipa. bubmmoreka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxnonnas monens

https://m.edsoo.ru/ff0c18ac

83 PanuoaxkTuBHBIEC IPEBpAIICHHUS. bubmuorexa [IOK
H30TOmBI https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bubmuoreka [JOK
"ParoaKTHBHBIC MMPEBpAIIeHUs" https://m.edsoo.ru/ffOclb4a
85 [Tepuona monypacnana
YpoK-Kxonpepenmua bu6mmoreka [JOK
86 "Paln0aKTHBHEIC M3y 4CHNS B https://m.edsoo0.ru/ff0c2126
MpUpOJE, METUIIUHE, TEXHUKE" E— :
SnepHble peakuuu. 3aKOHbI Buborexa [IOK
87 COXPAHCHHA 3aPALOBOTO 1 https://m.edsoo.ru/ff0c1c58
MAacCOBOT'0 YHCE
88 DHeprus CBA3U aTOMHBIX SIAEP. bubnunoreka [JOK
CBsI3b MacChl M SHEPTUH https://m.edsoo.ru/ff0cld7a
Pemenne 3amad mo teme
89 " "
SnepHble peakuu
Peaxiuu cunTe3a u neneHus saep. Bubmorexa [IOK
0 H(?.T OUHUKH SHEPriit CONHIA https://m.edsoo.ru/ff0c1e88
3BE3]T
VYpok-koHpepenuus "Anepnas
91 sHepreTuka. Jlencreus
PaIMOAKTUBHBIX U3TyYEeHUN Ha
KUBBIE OpraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOM
92 ?giZEi;:MTaiﬁiTHoe noJie bubmmorexa [IOK
: https://m.edsoo.ru/ff0c223e
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBrIE siBI1cHUS"
93 KonTponbHas pabota mo Teme

"DJIeKTPOMarHuTHOE TIOJIE.



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
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHHIE BOJHBI.
KBauroBrie sBiaenus"

[ToBTOpEeHME, 0000IIEHNE.

bubmuorexa [JOK

i ?aGOpaTOp HBIE P a6OTB,f 1o xypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
[ToBTOpenue, o6o0mIEHNE.

95 Pemienue pacyeTHbIX 1 bubmuorexka [JOK
KaueCTBEHHBIX 3aa4 10 TEME https://m.edsoo.ru/ff0c2572
"TemoBbie nporecch”

[ToBTOpEeHME, 0000IIEHNE.

96 Pemenne pacueTHsIX U bubmmorexa [IOK
KAa4ECTBECHHBIX 337124 10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIx gBUraTenen”

[ToBTOpenue, obo0mIEHNE.

97 Pemienue pacyeTHbIX 1 bubnunoreka [JOK
KaueCTBEHHBIX 3aa4 10 TEME https://m.edsoo.ru/ff0c2b30
"KIIJI anekTpoycTaHoBOK"

98 Taboparopmme paors no kypey BuSmorera LIOK
N i https://m.edsoo.ru/ff0c2c52

CBeETOBBIC SIBIICHHS
o | oo oo P B LOK
R https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
100 crexormi o reve "Konetanma BuSmorera LIOK
" https://m.edsoo.ru/ff0c2e82
1 BOJIHBI
101 crexommi o reve "Chetome BiGmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
102 [ToBTOpenue, 0600menue. Pabora
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ITPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0
o0pa3oBaHus

11
1.2

HCII0JIB30BaTh M3YUCHHBIC ITIOHATHUSA

pas3iinyaTth ABJICHHUA IO OIMHMCAHUIO MX XapaKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I'-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUCCKUX SIBIICHUH B
OKpY)KalollleM MHpEe, B TOM 4YHUClie (U3UYCCKUE SBICHUS B
MpUpOJIe, MPU OTOM IEPEBOJUTH MPAKTHYCCKYIO 3a7ady B
y4eOHYI0, BBIJICJATh CYIIECCTBCHHbIC CBOWCTBA  (IPU3HAKH)
(bu3HYECKUX SIBJICHUN

14

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (U3UYECKUE SIBICHHUS,
UCHOJb3ysd (PU3UYECKHE BEIMYUHBI, IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (U3UYECKUN CMBICI HCIOJNb3YEMbIX BEJIMYUH, HX
0o0O3HaUeHUsT M eIUHMLBI (U3NYECKUX BEJIMYMH, HAXOAUTh
(GbopMysbl, CBA3BIBAIONINE MAHHYIO (DU3MUECKYI0 BEIMYHHY C
APYTUMH  BEJIMYMHAMM,  CTPOUTh  TIpapUKHd  HM3Y4YEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUUNH

1.5

1.6

1.7

1.8

XapakTepu30BaTh CBOWMCTBA Tel, (U3WUEeCKHe SBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl W3YYEHHBIE 3aKOHBI, MPU HSTOM JaBaTh
CIIOBECHYIO  (OPMYJIMPOBKY 3aKOHAa ¥  3alHUCBIBaTh  €ro
MaTeMaTHYECKOE BhIPAKEHUE

OO0BACHATH GU3NYECKUE SBIECHMUSI, IPOLIECCH] U CBOICTBA TEJ, B TOM
4yluClie U B KOHTEKCTE CUTyallUd INPAaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh MPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOMUTH
oObsicHeHHe M3 1 — 2 jormueckux maroB ¢ omopod Ha 1 — 2
M3Y4YEHHBIX CBOMCTBa (PU3MYECKUX SIBJICHMN, (PU3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

pemare pacu€THbIE 3a/1auu B 1 — 2 EHCTBUSA, UCIOJb3Ysl 3aKOHBI U
(dbopMyIibl, cBsi3bIBatOLIUE (U3NYECKUE BEJIMYMHBI: HAa OCHOBE
aHalnM3a yCJIIOBMS  3aJa4yd  3allMChIBaTh  KPAaTKOE  YCIOBHUE,
MOJICTaBIATh (U3NYECKHE BEIMYMHBI B (OPMYJBI U IPOBOAUTH
pacu€Tbl, HAXOMUTh CIPABOYHbBIC JaHHBIE, HEOOXOIUMBIE IS
peumieHuss  3a4ad, OLEHUBATH PEATMCTUYHOCTh  IOJYYEHHOU
(u3NYEeCKO BEeTUUHHBI

pacrmo3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPHU MOMOIIN
(bU3MYECKUX METOJIOB, B OINHWCAHWU WCCIEAOBAHUS BBIICIATH
MpoBepsieMoe  MpeArnojiokeHue  (TWIOTE3y), pa3nuvarth W
WHTEPIPETHUPOBATH TOJYYCHHBIA PE3yJbTaT, HAXOAUTh OIIUOKU B



XO0J¢€ OIlbITa, ACJIATh BBIBOJBLI I10 CI'0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (DU3MUECKUX SIBICHUNA WIIH
¢uznueckux CBOHCTB Tei:  (GOPMYyIHMPOBATH  MPOBEPSIEMbIE
NPENOIOKEHNs, COOMpaTh YCTAaHOBKY W3 HPEAJIOKEHHOTO
o0opynoBaHusi, 3alUChIBaTh XOJA OMNbITa U  (QOpPMYIHPOBATH
BBIBOJIBI

1.10

1.11

1.12

BBITIOJTHSATH MPSIMbIE U3MEPEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX U
U POBBIX MPUOOPOB, 3aIMCHIBATH MOKA3aHUS TPUOOPOB C YUETOM
3a/ITAaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

IIPOBOJIUTh HUCCIIEOBAaHME 3aBUCUMOCTH OAHOM (u3ndeckoi
BEJIMYUHBI OT JPYrol € HMCIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHUU Y4€OHOI'O MCCIIEOBAaHUs, COOUPAThH
YCTAHOBKY U BBIIIOJHATE WM3MEPEHUS, CIEAYs INPEII0KEHHOMY
I1aHy, (UKCUPOBaTh pe3yibTaThl IOJIYYEHHOM 3aBUCUMOCTH
(U3NYECKUX BEIIMYHMH B BHJIE TIPEATIOKEHHBIX TAOJIHIl U TPa(UKOB,
JIeJ1aTh BBIBOJBI 110 PE3YJIbTAaTaM MCCIIEIOBAHNUS

MIPOBOJUTHh KOCBEHHBIE M3MEpPEHUsl (PU3NUECKUX BEIUYUH, CIEIYS
NPEIJI0KEHHOM WHCTPYKLMHU: TIPU  BBIIOJIHEHUH HU3MEPEHHI
coOupaTh KCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUE
MCKOMOM BEITWYHNHEI

1.13

1.14

1.15

1.16

1.17

1.18

coOnrofaTh MpaBUia TEXHUKH O€30MacHOCTH Mpu padoTe ¢
J1a00paTOPHBIM 000PYI0BAHUEM

yKa3bplBaTh NPUHIUMBI JACHCTBUS NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB, XapaKTEpHU30BaThb NPHUHLMIIBI JACHCTBUS H3Y4YCHHBIX
npuOOPOB U TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX ONHUCAHUS,
UCIOJIb3YSl 3HAHMSI O CBOMCTBaX (U3WYECKUX SBICHUH U
Heo0XoAuMBble (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MPUBOJIUTh NpUMEpHl (HAXOAWUTHh HUHGPOPMALUIO O MPUMEPAX)
MPAKTUYECKOTO  WCIOJb30BaHMA  (U3MUECKUX  3HAHMM B
MOBCEIHEBHOM JKM3HM g oOecnedeHus Oe30MacHOCTH IpH
oOpamieHnn ¢ npubopaMH UM TEXHUYECKMMHU YCTpoOicTBamu,
COXPAaHEHHUS 37I0pOBbS U COOJIIOJIEHUS HOPM HKOJIOIMUYECKOTO
TOBEJICHUS B OKPYXKAIOLIEH cpeie

OCYHICCTBJIATDH OT60p HNCTOYHUKOB HH(bOpMaHHH B CCTHU I/IHTepHeT
B COOTBCTCTBHHM C 3aJaHHBIM IOUCKOBBIM 3allpoOCOM, Ha OCHOBC
HUMCIOIIINXCs 3HAHUH U l'Iy'TéM CpaBHCHHS pA3JIMYHBIX UCTOYHUKOB
BBIJICIIATH I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOﬁ nin
MOET OBITh HeﬂOCTOBepHOﬁ

HCIIOJIb30BaTh pu BBIITOJIHCHU U y4eOHBIX 3a1aHUI
Hay4YHOIIOMYJIAPHYIO ~ JIUTEPATypy (PU3HUECKOTO COJSp KaHMUS,
CIIPaBOYHBIE MAaTE€pUalbl, pecypcel cetu IHTepHeT, BlIaneTh
npuémMaMu KOHCIIEKTUPOBaHMUA TEKCTA, npeobpazoBaHus
uH(pOpMaIMY U3 OJJHOM 3HAKOBOH CUCTEMBI B IPYTYIO

co3laBaTb COOCTBEHHBIE KpAaTKHME TIHCBMEHHbIE U  YCTHBIE
cooOlIeHnsT Ha OCHOBe 2 — 3 HCTOYHHKOB HH(poOpManuu
(Gu3MYEeCKOro CcoAep)KaHus, B TOM UHCIE MyOJIMYHO JenaTh




1.19

8 KVIACC

KpaTKHe COOOIIEHHs O pe3ysibTaTax IMPOEKTOB MM Yy4eOHBIX
HCCIIEIOBAaHUM, MPU 3TOM T'PAMOTHO HCIOJIb30BaTh H3YyYEHHBIN
NOHATUUHBIA ~ ammapar  Kypca  (U3HKH,  CONPOBOXIATh
BBICTYIUICHHE [TPE3ECHTALIUEN

NP BBINIOJIHCHHM  y4EOHBIX TMPOCKTOB U  HCCISIOBAHUMN
pacnpeienaTb O0SI3aHHOCTH B TpYINe B COOTBETCTBUHM C
MIOCTaBJICHHBIMH 3aJayaMH, CJICIWTL 3a BBINIOJHEHHEM INIaHa
IEeHCTBUI, aJeKBaTHO OIICHHMBAaTh COOCTBEHHBIH BKJIaJ B
JIeSITEIILHOCTh TPYIIIbI, BBICTPAaUBATh KOMMYHHUKATHBHOE
B3aUMOJICVICTBHE, YUUTHIBASI MHEHHE OKPYKAKOLIUX

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOT'O 00111€r0
o0pa3oBaHus

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

pasiiniaTth ABJICHHA IO OMMHUCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCK06 SABJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUN B
OKpY>KalollleM MHUpe, B TOM 4YHCJIE€ (PU3MUECKHE SBICHUA B
MpUpOAE, MPU OTOM TMEPEBOJIUTH MPAKTUYECKYI0 3a7ady B
y4eOHYI0, BBIICTATh CYIICCTBCHHBIE CBOWCTBA  (TMPU3HAKH)
(bu3nUYecKUX SIBICHUN

ONMCHIBATh HM3yYEHHBIE CBOMCTBA Tel M (PU3NYECKUE SIBICHUSA,
UCHOJIb3ysd (U3UYECKHE BEIMYWHBI, NPU ONUCAHUU MPABUIBHO
TPaKTOBaThb (PU3NYECKUH CMBICI  HCIOJb3YEMBbIX  BEJIWYMH,
0003HaYeHUsT M €IUHMIBI (U3UYECKUX BEIUYMH, HAXOIUTh
(GopMyIibl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIUYHHY C
JIPYTUMH  BEJIMYMHAMM,  CTPOUTh  TpapUKd  HM3YYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUYHH

1.5

1.6

XapakTepu30BaTh CBOMCTBA Tel, (uU3WUEeCKWe SBICHUS U
MPOLIECCHI, HUCIOJIb3Ysl W3YYEHHBIE 3aKOHbI, MPU HSTOM JaBaTh
CIIOBECHYIO  (JOPMYIMpPOBKY 3aKOHa M  3alUCBIBaTh  €ro
MaTeMaTHYECKOE BbIpAKEHUE

OOBSICHATH (PU3MUECKUE MPOLIECCHl M CBOWCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CHUTyaluil NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAT NTPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE
n3 1 — 2 jorumyeckux MmaroB ¢ momoupo 1 — 2 W3y4eHHBIX
CBOWCTBa (U3MYECKUX SBJICHUH, (UINUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pelarh pacu€THhIE 3a1a4u B 2 — 3 IEUCTBHUS, UCIIOIB3YS 3aKOHBI U
(dbopMyIbl, CBSI3BIBAIONINE (U3MUYECKHWE BEIUMYHUHBI: HAa OCHOBE
aHalii3a YCJIOBHUS 3aJa4M 3alMChIBaTh KPATKOE YCIOBUE, BBISIBISATH
HEJOCTAaTOK JAaHHBIX JJS PElIeHUs 3a/layd, BBIOMPATh 3aKOHBI H




(dopmyIbl, HEOOXOAUMBIE AJIsl €€ PEIICHHUs, IPOBOAUTH PACUETHI U
CpaBHUBAaTh IIOJYYEHHOE 3HAu€HHe (U3NYECKON BEJIUYMHBI C
W3BECTHBIMU JTAHHBIMU

1.8

pacro3HaBaTh MpPoOIEMbl, KOTOPBIE MOYKHO PEIIUTh IMPU MOMOIIN
(GU3NYEeCKUX METOJOB, MCIIOJb3Ysl OIMCAHUE HCCIIECAO0BaHUS,
BBIIETIATh IIpOBEpsiEMOE IIPENII0JIOKEHUE, OLICHUBATh
IPaBUIBHOCTh IOpPAJKA IPOBEICHUSI HCCIIEIOBaHUs, J€J1aTh
BBIBO/IBI

1.9

MPOBOJIUTH OIBITHl TI0 HAOIIONECHUIO (PU3MUYECKUX SIBJICHUN HITU
(¢u3nUecKux CBOUCTB Teil: (OPMYIHUPOBATH  MPOBEPSIEMBIE
MPEIOJI0KECHUs, COOMpaTh YCTAaHOBKY M3 NPEIJIOKEHHOTO
000pyIOBaHUsl, OMUCHIBATH XOJI OMbBITA K (DOPMYITHPOBATH BHIBOBI

1.10

111

BBIIIOJIHATL IPAMBIC U3MCPCHHA C HCIIOJB30BAHHEM AHAJIOI'OBBIX
npuOOpoB U JATYMKOB (PU3UYECKUX BEIUYUH, CpPaBHUBATH
pe3yNIbTaThl HW3MEPEHHH ¢ Y4ETOM 3aJaHHON  aOCOIOTHOM
MOTPEIIHOCTH

IIPOBOJIUTh HUCCIEIOBaHME 3aBUCHUMOCTH OAHOM (u3ndeckoi
BEJIMYUHBI OT JIPYrOM € MCIOJB30BAaHUEM MPAMBIX H3MEPEHUM:
IUTAHUPOBATh MCCIE0BaHUE, COOMpPATh YCTAHOBKY U BBINOJIHATH
WU3MEpEHUus, CIeAysl NpPeIIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yabTaThl IOJYYEHHOH 3aBHCHMOCTM B BHJE Tabmul H
rpaduKoB, JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MPOBOJUTh KOCBEHHBIC HM3MEpeHUs (U3MYECKUX  BEITUYHH:
IUIAHUPOBATh ~ WU3MEpPEHHUs, COOMpaTh  DKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAYys NPEIIOKEHHONM WHCTPYKLMHU, W BBIYUCIATH
3HAYEHUE BEITUYUHBI

coOyoaTh TMpaBWiIa TEXHUKH O€30MacHOCTH MpU pabore ¢
71a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapakTepu30BaTh MPUHIUIMBI JEHCTBUS H3YyUEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM Ha MX OINMCAHMS, UCIIONIb3Ys
3HaHUS O CBOWCTBaX (PU3MUYECKUX SBIEHHUM M HEOOXOTUMBbIE
(u3nyecKkre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IIPOCTHIE TEXHUYECKHE ycTpoiicTBa u
U3MEpUTENIbHBIE TIPUOOPHI 110 CXeMaM M CXEMaTHYHBIM PUCYHKaM,
COCTaBJISITh CXEMBI IEKTPUUYECKUX LIENEeH C MOCIeA0BATEIbHBIM 1
NapajuIeJIbHBIM COEAMHEHNEM DJIJIEMEHTOB, pa3iu4as YCIOBHBIE
0003Ha4YeHHUsI 3JIEMEHTOB AJIEKTPUUYECKUX Leneit

1.16

1.17

MPUBOJUTH TPHUMEPH (HAXOAUTh WH(OOPMAIMI0O O TpUMEpPax)
MPAKTUYECKOTO  HUCIONB30BaHUS  (U3WYECKUX  3HAHUNA B
MOBCETHEBHOW KU3HM JUIsi oOecredeHus: Oe30macHOCTH IpH
oOpamieHun ¢ mpudoOpaMu HW TEXHHUYECKHMMH YCTPOMCTBAMH,
COXpaHEHHUS 3JI0POBbSI M COOJIOJACHHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYIIECTBIATh MOUCK WH(pOpMaNuu (PU3NIECKOTO COAEpKAHUS B
cetu IIHTEpHET, Ha OCHOBE HMEIOUIUXCS 3HAaHUH M NYTEM
CpaBHEHUS JIOIOJIHUTEIIbHBIX HCTOYHHUKOB BBIACIATE




1.18

1.19

nH(pOpPMAIIHNIO, KOTOpas SBJISETCS MPOTUBOPEUYMBOM HMIIM MOXKET
OBbITh HEZJOCTOBEPHOI

WCIIOJIb30BaTh IMPH BBINOJIHEHUH YYE€OHBIX 3aJaHUN Hay4yHO-
MOMYJISIPHYIO JIUTEPATYPY (PU3UUECKOTO COAEPIKaHUs, CIIPAaBOYHBIE
MaTepuaibl, pecypchl ceTu VIHTepHeT; BianeTh mNpuéMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMAIMKM U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE ¥ KpaTKUE YCTHBIC
coolmieHus, 0600mas nHGOPMAIUIO U3 HECKOJbKHX MCTOYHHUKOB
(U3HUYECKOTO COAEpIKAHUsI, B TOM YHCIIe MyOIHYHO MPEACTABIATh
pe3yabTaThl MPOEKTHOW WM HCCICIOBATEIBCKON JEATEIHHOCTH,
IIpU 3TOM TIPAaMOTHO HCIOJIb30BaTh W3YYCHHBIM ITOHATHWHBINA
anmapar  Kypca  (U3UKH,  COINPOBOXIATh  BBICTYIUICHHE
Mpe3eHTalnen

1.20

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJjbTara

11
1.2

1.3

1.4

1.5

[P BBIIOJIHEHUM  Y4YEOHBIX IPOEKTOB U  HUCCIIEJOBaHUM
(U3MYECKUX MPOLIECCOB pacHpeAessaTh 00S3aHHOCTH B IpYyIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3ajJadyaMH, CIEIUTh 3a
BBINOJIHEHUEM ILJIaHa IeHCTBUM U KOPPEKTUPOBATh €ro, aJleKBaTHO
OLICHUBATh COOCTBEHHBIA BKJIAJ B JAEATEIBHOCTH TPYIIIHI,
BBICTPaMBaTh KOMMYHUKAaTHBHOE B3aMMOJAEUCTBHE, IPOSBIAL
TOTOBHOCTb pa3peniatb KOH(PIUKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOTI'O 00111€r0
o0pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pasiinvdaTth ABJICHHA IO OMHMCAHUIO MX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/I‘leCI(OG SABJICHUC

pacrio3HaBaTh NPOSIBIEHHE H3YyYEHHBIX (PU3MUYECKUX SIBICHUH B
OKpY)KaloIlleM MHpe, B TOM 4Hcle (U3NUECKUe SBJIECHUS B
IpUpPOAE, IpPH OTOM IEPEBOJUTH IPAKTUYECKYIO 3a7ady B
yueOHYyI0, BBIACIATh CYLIECTBEHHbIE CBOWCTBAa (TPU3HAKK)
(U3NYECKUX SIBICHUH

OIMCHIBATh M3y4YEHHbIE CBOWCTBA Tel U (U3UYECKUE SIBICHMUS,
UCTONB3Yys (DU3MYECKHE BEIWYMHBI, IPU OMUCAHHM TMPABUIBHO
TPaKTOBaThb (PU3MUECKUH CMBICI  HUCHOJb3YEMBIX  BEJIWYMH,
0o003HaYeHHUsI W EAUHMULBI (PU3MYECKUX BEJIUYMH, HaXOJIUTh
(dopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYHHY C
OPYTMMHU  BEJIMYMHAMH,  CTPOUTH  TpaQUKd  H3YYEHHBIX
3aBUCUMOCTEN (prU3MUECKUX BEIUYUH

XapaKTCPU30BaATh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA H
MIpOHECChl, HCIIOJIB3YysA HW3YYCHHBIC 3aKOHbI, IPpHW I3TOM [JaBaTb
CIIOBCCHYIO (I)OpMy'J'II/IpOBKy 3aKOHa n 3allMChIBATh €ro




MAaTEMaTUUICCKOC BBIPAKCHHUC

1.6

1.7

OOBSICHATH (PH3UUECKHE TIPOIECCHl U CBOMCTBA TEIl, B TOM YHCIE U
B KOHTEKCTE CHUTYyallui MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISTh MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHCHHE
n3 2 — 3 JOTMYECKHX IIaroB C IMOMOIIBIO 2 — 3 HW3YYCHHBIX
CBOWCTBAa (M3WYECKHX SBJICHUN, (U3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

penate pacdETHbIC 33/a4M (ONUpAIOIIMECs Ha CUCTeMY U3 2 — 3
YpaBHEHHI1), HCIOJIB3yd 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIIUE
¢dusnueckue BEIMYMHBI: HAa OCHOBE aHAIW3a YCJIOBUS 3aJaud
3aMHChIBATh KPATKOE YCJIOBHE, BBUBIATH HEIOCTAIONINE WU
M30BITOYHBIC  JTaHHBIC, BBIOMpPATh 3aKOHBI M (HOPMYJIHI,
HEOOXOJMMBIC Ul PEIICHHS, NMPOBOJUTH PAcyEThl M OLICHUBAThH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAUYCHHS (PU3MYECKON BETMUUHBI

1.8

pacrio3HaBaTh MpoOIEeMBbl, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIH
(GU3MYECKUX  METOJIOB, MCIOJb3Ysl OIUCAHUE MCCIICIOBAHUS,
BBIICIIATH IIPOBEPSAEMOE NMPEANIONO0KEHHUE, OLEHUBATh IIPABUIILHOCTD
NOpsAAKa  IPOBEIEHUS  UCCIENOBAHUA,  JClaTb  BBIBOJBI,
UHTEPIPETUPOBATh PE3YIIbTAaThl HAOIIOICHUN U OIBITOB

1.9

1.10

MPOBOJIUTH OMBITHl O HAOMIONEHUIO (PU3MUYECKUX SIBJICHUN WU
(U3MYECKUX CBOWCTB TEJ: CAMOCTOSTEIbHO COOMpATh YCTaHOBKY
13 U30BITOYHOrO HabOpa 000PYIOBaHUS, OMMCHIBATE X0/ OIBITa U
€ro pe3yibTaThl, POPMYITUPOBATH BHIBOIBI

NPOBOAMUTH TPH HEOOXOJMMOCTH CEPHUI0 NPSAMBIX H3MEPEHHH,
OIIpEETsisl CpeHee 3HAUCHUE U3MepsieMOl BenU4IHMHBI ((OKyCHOE
paccTosiHMe cobuparoleil IMH3bI), 000CHOBBIBATh BBIOOpP criocoba
n3MepeHus (U3MepUTeNbHOro Npudopa)

1.11

1.12

1.13

MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTEH (DU3NUYECKUX BEIMYUH C
HCIIOJIb30BaHHUEM MIPSMBIX U3MEPEHUI: IJIAHUPOBATh
HCCIIEIOBAHUE, CaMOCTOSITCILHO cobupars YCTaHOBKY,
(buKcUpOBaTh PE3yAbTAThl MOMYUYEHHOW 3aBUCHMOCTH (PU3UYECKUX
BEJIMYMH B BHUAE Tabmuuu rpaduKoB, J€JaTh BBIBOABI 10
pe3yJibTaTaM HCCIIeI0BaHUs

MPOBOJAUTh  KOCBEHHBbIE H3MEpEHUs (U3MUECKUX  BEIMYMH:
IUTAHUPOBaTh ~ M3MEPEHHUsi, COOMpaTh  HKCHEPUMEHTAIBbHYIO
YCTAHOBKY M BBIIOJHATE HW3MEPEHHUs, CIEeNys IPeIIOKEHHON
MHCTPYKLUHU, BBIYUCIATH 3HAYECHHUE BEIWYUHBI U aHAIU3UPOBATH
MIOJIyYEHHBIE PE3YJIBTATBl C YYETOM 3aJaHHOW IOTPEIIHOCTH
U3MEPEHUI

coOyoaTh TMpaBWiIa TEXHUKUM O€30MacHOCTH MpH paboTe ¢
71a00paTOPHBIM 000PYIOBAHUEM

1.14

1.15

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJIETIeH:
MaTepuajibHas TOYKa, aOCONIOTHO TBEPIOE TeNo, TOUYECUHBIH
VWCTOYHMK CBETA, JIy4, TOHKAas JMH34, IUIAHETApHAs MOJEINb aToMa,
HYKJIOHHAsi MOJI€]Ib aTOMHOTO Spa

XapaKTCPU30BaTbh HIPUHIIUIIBI JIeHCTBUS HU3Yy4YCHHBIX HpI/I60p0B n




TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIONIb3Ys
3HAHMA O CBOMCTBaX (U3NYECKUX SBICHUH M HEOOXOIUMBIC
¢bu3nveckre 3aKOHOMEPHOCTH

1.16

HCIIOJIL30BATh CXCMbI MW CXCMATHUYHLIC PUCYHKH HN3YUYCHHBIX
TEXHHUYCCKUX  YCTPOMCTB,  H3MEPHUTENIBHBIX  MPUOOPOB |
TEXHOJIOTHYECKUX  TPOLECCOB  MPU  peHIcHHH  y4eOHO-
NPaKTHYECKUX 3a/a4, ONTHYECKHE CXEeMBbl Ui OCTPOCHHSI
M300paKEHUH B INIOCKOM 3€pKaJie M COOMPAIONICH JTNH3E

1.17

MPUBOJUTL MPUMEPHl (HAXOAUTH HHGPOPMAIUIO O MpHUMeEpax)
MMPAKTUYICCKOT' O HCIIOJIb30BaHUA (1)I/I3I/I‘-IeCKI/IX 3HAHUU B
MOBCEIHEBHON JKM3HM MJii o0ecredeHuss Oe30MacHOCTH MpH
oOpameHud ¢ mpudoOpaMu W TEXHUYECKHMMH YCTPOMCTBAMH,
COXPAaHEHUS 37I0POBbS U COOJIIOJIGHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAOLIEH cpeae

1.18

OCYIIECTBIISITh MOUCK WH(pOpMAaNuu (PU3UIECKOTO COACpPKAHUS B
cetu UHTepHeT, caMoOCTOATENbHO (GOPMYIUPYsS TOUCKOBBII
3a1poc, HaXOJUTh ITYTH OIPENEICHUS T0CTOBEPHOCTHU MOJy4YEHHOU
nH(OpMaLMK HA OCHOBE MMEIOIIUXCS 3HAHUM U JAOMOJIHUTEIbHBIX
HWCTOYHUKOB

1.19

HCIIOJIB30BAaTh IIPU BBIITOJHCHUHU y‘~I€6HI>IX 3a11aH1/1171 HAay4YHO-
HOMYJISPHYIO JIUTEPATYPY PU3NUECKOTO COAEPIKAaHUs, CIIPaBOYHbIE
Marepuaybl, pecypcbl cetd HMHTEpHET; BIaAeTh NpUEMaMH
KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHGOpMALMKU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYI'YIO

1.20

co3/laBaTh COOCTBEHHBIC NMHCHMEHHBIC W YCTHBIE COOOLICHHS Ha
OCHOBE MH(OpPMALIUU M3 HECKOJbKHUX HCTOYHHUKOB (PU3UYECKOTO
CoJiep’KaHusl, MyOJUYHO NPEACTaBIATh pPE3YyIbTaThl MPOEKTHOU
WY  UCCIIEOBATEIbCKONM JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJBb30BAaTh WM3YYCHHBIM MOHATUWHBIMA ammapar Hu3y4aeMoro
pa3zaena (GU3MKKU U CONPOBOXK/IATh BHICTYIUICHHE Mpe3eHTalue ¢
y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpU  BBIIOJIHEHUM  y4YEOHBIX TIPOEKTOB U  HCCIIEJOBaHUM
(U3NYECKUX TPOLIECCOB paclpeaessaTh 00s3aHHOCTH B TpYyIIE B
COOTBETCTBUM C IIOCTAaBJIE€HHBIMU 3a/JayaMH, CIEIUTh 3a
BBINIOJTHEHUEM IUIaHA JIEHCTBUI U KOPPEKTHPOBATh €T0, aJI€KBaTHO
OLIEHUBaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TPYIIIHI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJIECTBUE, IPOSIBIISS
TOTOBHOCTb pa3periaTth KOH(MIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pasneia

Koxa
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3MKA U EE POJIb B IIO3HAHMU OKPYXAIOILIEI'O MMPA

1.1

®usvka — Hayka O Ipupone. SBiIeHUS NPUPOIBIL.
@u3nyecKkue SBJICHUSA: MEXaHUYECKHE, TEILIOBbIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

1.2

dusnueckue BeNWYHMHBL. V3MepeHHne (QHU3NUECKUX
BenuuuH. @Dusnueckue npubopsl. [lorpemHocTs
n3MepeHnil. MexayHapoIHasi CUCTEMa €IMHULL

1.3

1.4

EcrectBeHHOHAYUYHBIN METOH TO3HAHUS:
HaONo/leHne, TIOCTaHOBKa HAy4yHOTO  BOIPOCA,
BBIJIBOKEHUE THUIIOTE3, DKCIEPUMEHT 110 MPOBEPKE
TUNoTe3, 00bsICHEHNE HAOII01aeMOTO SIBJICHHUS

Onucanne (HU3MYECKUX  SABJICHUH C  IOMOIIBIO
MoJelIen

1.5

[IpakTrueckue pabOThI:

N3mepenue paccTossHUAMN.

N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
Omnpenenenre pa3sMepoB MaJIbIX TEl.

N3smepenue TEMIIEpaTypPhl npu IIOMOIITH
YKUJKOCTHOTO TEPMOMETpPA U IATUYHMKA TEMIIEPATYPhI

[NEPBOHAYA

JIbHBIE CBEJIEHU A O CTPOEHIMU BEILIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: aTOMblI MW  MOJICKYJIbI, HX
Pa3sMEphI. OHBITLI, AOKa3bIBAONIUE  OUCKPETHOC
CTPOCHUC BCIICCTBA

2.2

JlBukenne dyactul BemiectBa. CBsI3b  CKOPOCTH
JIBUKEHMSI YacTULl C TemIepaTypod. bpoyHoBckoe
IBUKEeHHE, TUhdy3ust

2.3

24

B3aHM0I[ei/JICTBH€ YaCTHUILl BCIICCTBA: IPUTAIKCHHUE U
OTTAJIKUBAHUC

ArperaTtHble COCTOSIHUSI BELIECTBA: CTPOEHHUE Ta30B,
KUJIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) TeJl.
B3anmocBA3b MEXy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbix COCTOSTHUSIX u ux aTOMHO-
MOJIEKYJIIPHBIM CTPOCHHEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[IpakTuueckue padbOTHI:

Onenka pauameTrpa aroMa METOAOM psiAoB  (C
ucnosib3oBanueM ¢otorpaduit).

OnbITel MO HAOJIOJCHUIO TEMJIOBOTO PACHIMPEHUS




ra3os.
OnpiTbl 1m0 OOHapyXeHHIO  JCUCTBHUS  CHJI
MOJICKYJISIPHOTO MIPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanunueckoe IBIDKECHUE. PaBHOMepHOE u
HEPaBHOMEPHOE JIBUKEHUE

3.2

3.3

Ckopoctb. CpenHsisi CKOpOCTh IIPU HEPABHOMEPHOM
IBKEHUH. Pacu€r myTH u BpeMeHH JBYKEHHS

SIBnenue WHEPIIHH. 3aKkoH WHEPILIHH.
B3aumopeiictBue Ten Kak OpUYMHA H3MEHEHHS
CKOpPOCTH  JBMXKEHHMs Tel. Macca Kak Mepa
WHEPTHOCTH TeJia

3.4
3.5
3.6

IInoTHOCTE BCIICCTBA. CBs3b IINIOTHOCTHU C
KOJIMYCCTBOM MOJICKYJI B CIMHUIIC 00BEMa BCIICCTBA

Cuita xak XapaKTCPUCTHKA B3aHMOﬂCﬁCTBHH TCJI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl ¢
MIOMOLIBIO JUHAMOMETPA

3.7

SIBnenue TAroreHus U cuina Tspkectu. Cuia TsSHKeCTH
Ha Jpyrux maserax. Bec tema. HeBecomocTs

3.8

3.9

Cuina tpenus. TpeHue CKOJMbXKEHUS U TPEHHUE MOKOS.
Tpenue B npUpoie U TEXHUKE

Ciio’)keHHe CuJl, HaAlpaBJICHHBIX IO OAHOW MPSMOM.
PaBHOelCTBYIOIIASA CHIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUKEHMS
(mapuka B OIKHUAKOCTH, MOJENU AJIEKTPHUECKOTO
aBTOMOOMIIE W Tak pnanee). OmpeneneHue cpeaHeit
CKOPOCTH CKOJIbXKECHHsI Opycka WIM WIapuKa II0
HaKJIOHHON IuiockocTu. OmpeneneHue MIOTHOCTH
TBEpmoro  Tenma.  OMNBITBI,  JEeMOHCTPHPYIOIINE
3aBHCUMOCTh PACTSDKEHUS (IedopMannu) NPy KUHbBI
OT TPUIIOKEHHOU CHIIBI. OMBITHI, IEMOHCTPUPYIOIIHE
3aBHCUMOCTh CHJIbI TPEHHSI CKOJIbKEHUS OT Beca Teja
M XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

@u3nyeckue SBICHUS B PUPOAEC: IPUMEPHI IBUKEHUS
C Ppa3sIUYHBIMU CKOpPOCTSAMU B KMBOM U HEKUBOU
MIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHnueckue yCTpOHCTBA: JTUHAMOMETD,
TTOIIIATTHUKA

JIABJIEHME TBEPIBIX TEJ, )KUIKOCTEI 1 TA30B

Hasnenue TBEpnoro tena. CriocoObl yMEHbIIEHUS U

4.1
YBEIUYEHUS J1aBICHUS
42 JlaBnenue rasza. 3aBHUCHMOCTb JaBJEHHUS Taza OT
' 00BEMa, TeMInepaTypbl
4.3 [lepenaua gaBneHus] TBEPABIMU TEIAMH, KUIKOCTIMHU



u razamu. 3axkoHd [lackanda. [TueBMaTnyeckre MaIlInHbl

4.4

3aBUCUMOCTh JABIICHUS JKHJIKOCTH OT TIyOWHBI.
I'mapocratnueckuii  mapajokc. CooOmaromnuecs
cocyasl. ['uapaBinueckre MEXaHU3Mbl

4.5

4.6

Atmochepa 3emsim u  atMochepHOE JTaBJICHHE.
[IpuuuHBI CyIIECTBOBAaHUS BO3AYIIHON 000JIOYKH
3emuu. OnbIT Toppuuennu. 3aBUCUMOCTb
aTMoc(epHOro NaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mops

N3mepenue atmocdeproro nasienus. [Ipubopsr amns
M3MepeHust aTMOC(HEpPHOTO JaBJICHUS

4.7

JleiicTBHE KUAKOCTH M Ta3a HA MOTPYKEHHOE B HUX
Tes10. BrlTankuparomas (apxuMenoBa) cuia. 3aKoH
Apxumena

4.8

[InaBanue ten. BoznyxonnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOTPYKEHHOH B IKHIKOCTh YacTH Teja.
OrnpezenieHne BBITAIKUBAIOIIEH CUIIbI, TEHCTBYIOLIEH
Ha TeJI0, NOTrpyKEHHOE B KUIAKOCTh. I[IpoBepka
HE3aBUCUMOCTH BBITAJIKHUBAIOIICH CHUIBI,
JICUCTBYIOLEA HAa TEJIO B KUIAKOCTH, OT MaccChl TEla.
OnbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTD
BBITAJIKUBAIOLECHA CHUJIbI, JAEHCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT 00bEMa MOTPYKEHHOW B HKHUIKOCTh
YJacTH Tela ®W  OT  IUIOTHOCTA  KHOIKOCTH.
KoHcTpynpoBanue apeomerpa Wil KOHCTPYHPOBAHHE
JIOJIKH U OTIPENICIICHUE €€ TPY30M0IbEMHOCTH

4.10

411

dusnueckue  SABIEHUS B IPUPOJE:  BIIUSHUE
aTMOC(epHOTO JaBIIEHHs] Ha JKUBOH OpraHu3M,
IJIaBaHUE PbIO

TexHuyeckue ycTpoicTBa: COOOIIAONIUECST COCYIBI,
YCTPOMCTBO BOJOINPOBOJIA, THUIPABINYECKUN Mpece,
MaHOMeTp, ©OapoMeTp, BBICOTOMEp, MOPIIHEBON
HAacocC, apeoMeTp

PABOTA, MOIIIHOCTbD, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexanndeckass MOIIHOCTh

53 IIpocTble MeXaHWU3MBI: pblYar, OJIOK, HaKJIOHHAs
m1ockocTh. [IpaBuio paBHOBecHs pplyara

5.4 [IpumeHeHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio» MexaHuku. Koaddunuent

5.5 MOJIE3HOTO  JeiicTBUs ~ MexaHu3MoB.  IIpocteie
MEXaHU3MBI B OBITY H TEXHUKE

56 [loTeHunanpHass DSHEPruUM TeNa, MOJHATOTO HaJ

3eMuéit




o.7 Kunernueckas sneprus

58 IlonHas MexaHuUYecKas 3Hc3prnﬂ. 3aK0oH U3MCHEHHS U
COXpaHEHHUs MEXaHUYECKOW YHEPTUH
[IpakTuueckue padbOTHI:
Omnpenenenne  pabOTBl  CWJIBI  TPEHUA  TpH
PaBHOMEPHOM JBWXEHUU Tella MO TOPU3OHTAILHOMN

59 noBepxHocTu. MccnenoBaHue yClIOBUH pPaBHOBECHUS
ppruara. Msmepenune KIIJ[ HaKIOHHOW IUIOCKOCTH.
N3yuenne 3akoHa COXpAaHEGHHUS  MEXAHHYECKOM
SHEPIUU

510 ®dusnueckue SBICHUS B MPUPOJIE: pblYard B Tele
yeJIoBeKa
TexHuueckue yCTpOWCTBA: pblUar, MHOABUXKHBIA U

511 HEMOJBHXHBIA  OJIOKM, HAaKJIOHHAs  IIJIOCKOCTb,
MPOCTHIC MEXaHU3MBI B OBITY

8 KJIACC
Koa Koxa
IIpoBepsiemble 3J1eMeHTHI COAePKAHMS
pasaena 3JIeMEeHTA
TEIIJIOBBIE SBJIEHU S

OCHOBHBIE TIOJIOKEHUSI MOJCKYJISIPHO-KMHETHUYECKOM

6.1 TEOpPHH CTPOCHMsI BellecTBA. Macca W pa3Mepsl

' MOJIeKyJl.  OMBITBL, TOATBEP)KIAIONINE OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
Mopnenu TBEPAOro, KHAKOTO U Ta3000pa3HOTo

6.2 COCTOSIHHH BEIIECTBA. Kpucranmmaeckue u
amop(QHbIe Tena
OObsicHEHHE CBOWCTB Ta30B, KUJIKOCTEH U TBEPIBIX

6.3 Tell Ha OCHOBE MTOJI0KEHU I
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU

6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS

6 6.5 TemioBoe paclIupeHne U CKaTue

6.6 Temmnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTHIO
TEIJI0OBOr0 ABMKCHHMS YACTHI]
BHyTpeHHsi1 ~ 3Heprusi. CnocoObl  M3MEHEHMS

6.7 BHYTPEHHEH DHEPruu: TEIIonepeada U COBEPIICHUE
paboThI

6.8 Buapt TeIJIonepe1avuu: TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3TYICHUE

6.9 KonmnuecTBO TEmIoOTHL. YJAeIbHaAsA TEIUIOEMKOCTh
BEIICCTBA

6.10 TemiooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHUE

TEIUI0BOro OaaHca



6.11

6.12

IInaBnenue u OTBCPACBAHUC KpUCTAJUNINYCCKUX
BCIICCTB. y,I[CJ'IBHaﬂ TCIIJIOTA IJIaBJICHUA

[TapooOpazoBanne u KoHjeHcanus. Vcnapenue.
Kumenne. VYgaeneHas Termora MmapooOpa3oBaHUs.
3aBUCHUMOCTh TEeMIIepaTypbl KUIICHUS oT
aTMoc(hepHOro JaBICHHS

6.13
6.14

6.15

6.16

BaaxnocTts BO3ayXa
3Hepm;1 TOILJIHNBA. YIICJ'IBHaH TEIJIOTA CTOpaHusA

[Tpunnuner  pabotel  TemoBbiX aBuratenei KIIJI
TEIUIOBOrO JBUTaTesiss. TeIioBble ABUTraTeld H
3aIUTa OKPYKAIOIICH CPEeIb

3aKOH COXpaHEHUS | TPEBPAIICHUS DJHEPTUU B
TEIJIOBBIX MPOIIecCcax

6.17

6.18

6.19

[IpakTuyeckune pabOTHI:

OnbiTBl 1O OOHApy)XEHWIO  JEHCTBHS  CHII
MOJIEKYJISIPHOTO TPUTSKEHHUS.

OnbITHl N0 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIM WJIM caxapa.

OnbITel 1O HAOJIIONEHUIO TEIUIOBOTO PACUIMPEHMS
ra3oB, KUAKOCTEN U TBEPIBIX TEJl.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpUILIA.
OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JaBJICHUS
BO3JyXa OT ero o0béMa M HarpeBaHus WM
OXJIAXKICHUSI.

[TpoBepka runoresbl JTMHEHHON 3aBUCHUMOCTHU JUIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIIEPATYPHI.

Habmroienne n3MeHeHus: BHyTpeHHEH SHeprum Teja B
pe3yibTare Terionepeaayl U paboThl BHEIIHUX CHIL.
Uccnenosanue SIBJICHUS TEIUIOOOMEHA npu
CMEIINBAHUU XOJIOIHOM U rOpsiYel BOABI.
OmnpeneneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM MpH TEMII00OMEHE ¢ HarpeThIM MeTAJUIMYECKUM
LUJIMH]IPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHus.

Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
Onpenenenue yieabHON TEIUIOTHI IIABJICHUS JIbJA.

dusnueckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSKCHUEC U KallWUIAPHBIC ABJICHHA B IIPHUPOAC,
KpUCTaNIbl B mpupoje, wu3iaydenue CounHia,
3aMep3aHue BOAOEMOB, MOpPCKUE OpU3bI; 00pa3oBaHue
pOCBI, TYMaHa, MHEes, CHEeTa.

TexHuueckne yCcTpOWCTBA: KalWUISAPbHI, MPUMEPHI
UCTIOJIb30BaHUS KpPHUCTAJJIOB, KHUJIKOCTHBIN
TEPMOMETP, JAaTUYUK TEMIIEpaTyphl, TEPMOC, CHCTEMA
OTOIUIEHHUSI  JTOMOB, TUTPOMETPBI, ICUXPOMETP,



napoBasi TypOMHa, IBUTATEIb BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

Onektpuzanusi T1en. JIBa poma  3IEKTPHUUECKHX

7.1
3aps0B
B3aumoneiictBue 3apspkeHHbIX Tenl. 3akoH Kyiona

1.2 (3aBHCUMOCTh CHJIBI B3aUMO/JICHCTBUS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEIaMU)
DneKTpuuecKoe noJe. Hanpspok€HHOCTD

7.3 anekTpuyeckoro mnousd. IlpuHnun —cynepro3uuuu
AIEKTPUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIN

7.4 ANEKTPUIECCKUIN 3aps. CrtpoeHue aToma.
[TpOBOAHMKY U TUAJIEKTPUKH

7.5 3aK0oH COXpaHEHHs FIEKTPUUECKOTO 3apsiaa

76 OJIEKTPUYECKUI  TOK. YCJIOBHS  CYIIECCTBOBAHUSA
AIIEKTPUYECKOT0 TOKa. MICTOYHMKHM MOCTOSIHHOT'O TOKa
JleficTBUSI ~ DJEKTPUYECKOTO  TOKa  (TEIUIOBOE,

1.7 XUMHUYECKOE, MAarHUTHOE). ODIEKTPUYECKH TOK B
KUAKOCTAX M razax

78 Onektpuueckas uenb. Cuna Toka. DJIEKTPUYECKOE
HapsDKEHUE

79 ComnpoTuBieHne IIPOBOJIHUKA. Y aenbHoe
COINPOTUBIICHUE BEIIECTBA

7.10 3akon Oma 11 y4acTka Ienu

711 [TocnenoBarenbHOE U MapalieIbHOE COEIUHEHHE
IIPOBOJHMKOB

712 PaGota ¥ MOUTHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
Jxoyinsa — Jlenna

713 DJeKTpuYecKre LeNu U MOTPEOUTENN IIEKTPUIECKO
sHepruu B ObITy. KopoTkoe 3aMbIkaHne

714 ITocTostHHEIE MAarHUTBHI. BszaumopeiictBue
MTOCTOSIHHBIX MarHUTOB

715 MaruutHoe mnone. MaruutHoe mnone 3eMIIM U €ro
3Ha4YeHHe JUIsl )KU3HU Ha 3emiie

716 OmnbiT Opcrega. MarHuTHOE TMOJE DIIEKTPUUECKOTO
ToKa. [[puMeHeHune 31eKTpOMaraHuToB B TEXHUKE
JleiicTBr€ MarHUTHOTO IOJII HAa MMPOBOJHHUK C TOKOM.

717 DneKTpoBUTaTETh MTOCTOSIHHOTO TOKa.
Hcnonp30BaHue 3J€KTPOJABUTATENEH B TEXHUYECKHUX
YCTpPOMCTBAaX U Ha TPAHCIIOPTE

718 Oneitel  @apages. SIBneHue  3IEKTPOMArHUTHOU
nHaykiuu. [Ipasuio Jlenma
DIIeKTpOTreHepaTop. Cnioco0mr TTOTyYEHUS

7.19 IIEKTPUYECKOW  SHEPruu.  ODJEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX UCTOYHHUKAX OHEpIrUun



7.20

[TpakTuyeckue pabOTHI:

OnpiTel 10 HAOMIONEHUIO  BJIEKTpHU3AlMH  Tell
WHJYKIUEW U MIPU COMPUKOCHOBEHUH.

HccnenoBanue neMCTBUS AJIEKTPUYECKOrO IOJSA HA
MIPOBOJIHUKYU U TUDJICKTPUKH.

COopka u mpoBepka pabOThl ANEKTPUUYECKON Lenu
MOCTOSIHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

N3mepenne u perynupoBaHue HapsHKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILIETO
4yepe3 Ppe3UCTop, OT COMPOTUBICHUS PE3UCTOpA U
HaIlpsKEHUsS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTUBIICHHS MTPOBOJHUKA OT €ro
JUIMHBI,  TUIOIIAJAM  TIOTIEPEYHOTO  CEUeHUs |
Marepuana.

[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUN Npu
MIOCJIEIOBATEIbHOM COEJUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBwiia s CHUJIBl  TOKa  TpHU
napajuieIbHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenre  pabOTBHl  DJIEKTPUUECKOTO  TOKa,
uaymero yepes pesucrop. OmnpeneneHue MOUIHOCTH
ANEKTPUYECKOTO TOKA, BBIACISEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILETO
yepe3  JAMIIOYKy, OT HalpsDKEHUs Ha  HEM.
Onpenenenne KIIJ[ narpeBarensa. HWccnenoBanue
MarHUTHOTO B3aUMOJICUCTBHS TOCTOSIHHBIX MarHUTOB.
N3yueHne MarHUTHOTO MOJSI OCTOSHHBIX MarHUTOB
pu UX OOBEAMHEHMM U pasfeneHuu. VccnenpoBanue
JIEUCTBUSL  DJIEKTPUUYECKOTO TOKAa HA MAarHUTHYIO
cTpenky. ONbITBI, JIEMOHCTPUPYIOIINE 3aBHCHUMOCTD
CUJIbl B3aMMOJICUCTBHS KATYIIKA C TOKOM M MarHuTta
OT CWIbl TOKa M HaNpaBleHUsS TOKa B KaTyIIKe.
N3yuenue elicTBUS MATHUTHOTO TMOJIS HA TPOBOJHUK
¢ TokoM. KoHcTpynpoBanue u wu3yueHue pabOThHI

BIEKTPOABUTATEISA. H3mepenne KIIJg
ANEKTPOJIBUTaTE€NbHON  yCTaHOBKH. ONBITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMATrHUTHOMN

HHAYKOHUU: HCCICIOBAHUC W3MEHEHUH 3HA4YEHHs U
HaIpaBJICHHUA WHAYKIIMOHHOT'O TOKa

7.21

dusnyeckue SBICHUS B MPUPOJIE: DIEKTPUUYECKUE
ABIICHUA B arMoc(epe, DIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHuTHOe TMojie 3eMiH, Japeiid
IIOJIFOCOB, POJb MAarHUTHOTO MOJIA JUIS KM3HU Ha
3emiie, TOJISIPHOE CUSIHUE

7.22

TexHUuUecKre yCTpOICTBA: ANEKTPOCKOMN, aMIIEPMETP,
BOJBTMETP, PEOCTAT, CUETUUK  DIECKTPUUYECKOU
SHEPIHUH, 3JIEKTPOOCBETUTEIBHBIE MIPUOOPHI,



HarpeBaTelbHbIE  DJEKTPONPUOOpHl  (TIpUMEpHI),
AJIEKTPUUYECKUE IPEIOXPAHUTENN, 3JIEKTPOMArHMUT,
DJIEKTPOABHUraTelb IOCTOSHHOIO TOKA, TI'EHEpaTop
IIOCTOSIHHOT'O TOKa

9 KJIACC
Kon Konx
pasjena eMeHT [IpoBepsieMbie 3IE€MEHTHI COACPHKAHUS
MEXAHUWYECKMUE ABJIEHUA

81 Mexanuueckoe ABWKEHME. MarepuanpHas TOYKa.
Cucrema orcuéra

8.2 OTHOCUTEIHLHOCTh MEXAHUYECKOTO JIBUXKEHUS

8.3 PaBHOMEpHOE MpsSMONIMHEHHOE IBUYKEHUE
HepaBaomepnoe NpsIMOJIMHEITHOE JIBUKECHHUE.

8.4 Cpennsis M MrHOBEHHas CKOPOCTb Tejla Ipu
HEPaBHOMEPHOM JABH)KEHUU

85 VYckopenne.  PaBHOyCKOpeHHOE — IPSIMOJIMHEMHOE
JIBUKCHHE

8.6 CBobOoaHoe nagenne. OnblThl [ anuaes
PaBHOMepHOE NBHXKEHUE 1O OKpYKHOCTHU. [lepuona u

8.7 yacToTa oOpaienus. JInnelHas u yriioBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBsiit 3ak0oH HproTOHA

8.9 Bropoii 3akoH HeroToHa

3 8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIMIT CYyNEPIIO3UIIUU CUTT

8.12 Cwuia ynpyroctu. 3akoH ['yka

813 Cuna TpeHMs: cCHJIa TPEHHsS] CKOJIbKEHUS, CHUIIa
TPEHUs TIOKOSI, IPYTUe BUJIbI TPEHUS

814 Cuna TsSXKECTH M 3aKOH BCEMHPHOIO TATOTECHUS.
YckopeHue cBOOOIHOTO TaIeHHUs

815 JBuxenne r1aner Bokpyr Connua. Ilepsas
KOCMHUYECKasi CKkopocTb. HeBecoMOCTh M eperpysku

816 Pa}.aHOBecne MaTepuaabHOM TOYKU. AOCOJIIOTHO
TBEPOE TEIIO

8.17 PaBHOBecue TBEpAOro Tena € 3aKpEIIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynsc Tena. M3meHenue wnmmynsca. Mmiymnse
CHUIBI

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTrBHOE ABMKEHUE

8.21 Mexanudeckas paboTa U MOITHOCTh




8.22

8.23

Pabora cun TskecTH, ynpyroctv, tpeHus. CBs3b
SHEPIUuu 1 paboThl

[ToreHnuanbHass SHEPrusl Teja, TIOJHATOTO HaJ
MOBEPXHOCTHIO 3eMJIU

8.24
8.25

[ToTeHunanbHas SHEPTUs CXKATOM MPYKUHBI

Kunernueckas sueprusi. Teopema 0 KUHETHYECKOU
SHEPTrUu

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

8.28

8.29

[TpakTuyeckue pabOTHI:

OnpeneneHue cpegHE  CKOPOCTH  CKOJIbKEHUS
Opycka WM JBWKCHHUS IIapHKa 10 HAKIOHHON
wiockoctd. OnpeneneHue YCKOPEHUs Tena Ipu
PaBHOYCKOPEHHOM  JBM)KGHHM TI0  HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU TIPU
PaBHOYCKOPEHHOM  JIBWKEHMHM 0e3  HayaJbHOU
CKOpOCTH.

[TpoBepka rumoTespl: €CiaM MPU PAaBHOYCKOPECHHOM
JBI)KEHUH 0€3 HaYallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK pAJ HEYETHBIX 4YMCeN, TO COOTBETCTBYIOILUE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue  3aBUCUMOCTH ~ CHJIBI  TPEHUS
CKOJIbXKECHUST OT CHJIBI HOPMAQJIBHOTO JIaBJICHUS.
Onpenenenue ko3pduumeHTa TpeHUs: CKOJIbXKEHUS.
Onpenenenne KECTKOCTH TPYXKHUHBI. OmnpeneneHne
palboThI CUJIBI TPEHHUS NIPU PAaBHOMEPHOM JIBHKEHHUU
Tena o TOPH30HTAILHOU MTOBEPXHOCTH.
Onpenenenve pabOTbl  CHUJIBI  YNIPYIOCTH  NPHU
norbEME Tpy3a C UCTIONH30BAHUEM HETOBI)KHOTO U
MOJIBMYKHOTO OJIOKOB

dusnueckue SABICHUS B NPUPOAE: MPUIUBBI U
OTJIMBBI, JBIWKEHHE TuTaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE IBU)KEHUE KUBBIX OPraHU3MOB
TexHuueckne yCTpPOMCTBA: CHUIAOMETP, AATUUKH
MOJIOKEHHUS, PACCTOSTHUS U YCKOPEHUS!, PaKEeThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKCHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU KoJeOaHui: TMepuoj], dYacroTa,
aMIUINTY1a
MareMaTtnyeckuii U NPYKUHHBIM ~ MasATHUKU.
9.2 [IpeBpamienrie  sHepruM MOpU  KojedaTeIbHOM
JBUKEHUU
93 3aryxaromue KoJIeOaHusl. By aeHHbIE
' KosiebaHus. Pe3oHaHc
94 Mexannueckue BosIHBL. (CBOMCTBA MEXaHMYECKHX

BOJiH. lIpononbHBIE M monepedHble BOJIHBL J[nnHa



BOJHBI M  CKOPOCTh €€  pacnpOoCTpaHECHUS.
MexaHuueckue BOJIHBI B TBEPIOM Telle,
CEUCMUYECKUE BOJIHBI

9.5

3Byk. [')pomMKkoCTb U BbIcOTa 3ByKa. OTpakeHuE 3ByKa

9.6

9.7

9.8

9.9

WHdpa3Byk U yIbTpa3ByK

[TpakTuyeckue paboOTHI:

OnpeneneHue 4acToThl M HEpUOAa KOJICOAHUH
MaTEMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4acToThl M NEpUOAa KOJICOAHUM
HPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Iepuoja KoJjeOaHui
HOJBEIIEHHOI0 K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Iepuoja KoJjeOaHui
IPYKHUHHOTO MasiTHHKa OT Macchl rpysa. I[Iposepka
HE3aBUCHUMOCTH  IlepuoAa  KojeOaHuil  rpysa,
MOJIBEIIEHHOI0 K HUTH, OT Macchl rpy3a U KECTKOCTU
OpyXuHBL. M3MepeHHe YCKOpeHHS CBOOOIHOTO
najieHust

®dusnueckue SBICHMS B MPUPOJAE: BOCHPUATHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUUYECKUE
BOJIHBI, ITyHAMH, 3XO

TexHu4eckue yCTpOWCTBA: HXOJOT, HCIOJb30BaHUE
YIIBTPa3BYKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI

101 DJEeKTPOMAarHUTHOE  TOJIe.  DJIEKTPOMAarHUTHBIC
BOJIHBIL. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkaa 3J1eKTPOMAarHUTHBIX BOJIH

103 OnekTpoMarHuTHas npupoja ceeta. CKOpocTh CBeTa.
BonHOBEIE CBONCTBA CBETA

10 [TpakTrueckue paboThI:

10.4 W3ydyeHne CBOWCTB D3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIJIBHOTO TeledoHa
®dusnueckue SBICHHUS B TPUPOAE: OHOIOTHYECKOE

10.5 neiicTBue  BHJIUMOIO,  YIbTpadHOIETOBOTO U
PEHTTC€HOBCKOTO M3ITyYeHHUN

106 TexHuueckue YCTpOMCTBA: HCHIONB30BAHNE
AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U

CBETOBBIE SABJIEHU A
111 JlyueBast monens cBera. MIcTOUHMKM cBETa
11.2 [IpssMonMHEITHOE pacpOCTpaHEHNE CBETA
11 113 Orpaxenne cBera. Ilmockoe 3epkanmo. 3akoH

OTpa’KeHHsI CBETa

114 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHUS CBeETa.
[TomHOE BHYTpEHHEE OTpakeHHE CBETa




11.5 JInnza. Xox nyyen B JIMH3E

116 OnTuyeckasi cucreMa (hoToarnmapara, MUKPOCKOIA U
TesecKorna

117 I'ma3 kak onTuyeckas cucrema. biu3opykocTs u
JAIIbHO30PKOCTh
Paznoxxenne Oemoro cBera B crekTp. OMBITHI

11.8 Heiotona. CnokeHwe  CHEKTpajbHBIX  IIBETOB.
Hucnepcus cBera
[TpakTuueckue paboThI:
UccnepoBanne 3aBUCMMOCTH  yIJla  OTPaKCHUS
CBETOBOTIO Jy4a OT yIJia MajeHusl.
W3ydeHne XxapakTepuCTHK H300paKEHUs MPEIMETa B
IJIOCKOM 3€pKaje.
UccnenoBanne 3aBUCMMOCTH yIjla TMPETOMIICHHS
CBETOBOIO Jiyya OT YyIrja MajaeHUus Ha TpaHULe

11.9 «BO3IYX — CTEKIIO».
[Toyuenue n300pa>keHU ¢ MOMOIIBIO coOMparoIen
JIUH3BL.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON
CHJIbI COOMPAIOIIECH JTNH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.
OnbITEl IO BOCHPHUSTHIO I[BETA MPEIMETOB MPHU UX
HaOJII0/ICHUU Yepe3 I[BETOBbIE (PUIIbTPHI
dusznyeckue sBieHUs B npupoje: 3atmeHus ConHia

11.10 n JlyHpl, 1BeTa TEN, ONTUYECKUE SBIICHHUS B
atMocdepe (uBeT Heba, pedpakius, paayra, MUPax)

1111 TexHuueckue  yCTpOWCTBAa:  OYKH,  IEPHUCKOII,
doToanmapar, ONTHYECKHUE CBETOBO,IbI

KBAHTOBBIE SABJIEHUA

121 OmneiThl Pesepdopna u mmanerapHas MoJienb aToMa.
Mogens aroma bopa

122 Wcnyckanne u morsomnmeHne ceera aroMmoM. KBaHTEHL.
JIunenyaTeie CIIEKTPBI

123 PagnoaktuBHOCTh. Anbda, Oera- u  ramma-
W3JIYYCHUS

124 Ctpoenue aromMHOro sjapa. HykimoHHas Mojenb

12 aTOMHOTrO siapa. M3o0Tormbl

125 PannoaktuBHBIE [IpEBPALLECHUS. ITepuon
MoJIypacnajia aTOMHBIX siJIep

126 Snepuble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsiI0BOTO
¥ MacCOBOTO YHCEll

127 OHeprusi CBsI3W aTroMHBIX sAnep. CBs3p Macchl U
SHEPTrUu

128 Peaknuu cuHTe3a u neneHus sanep. McrouHukm
sHeprun CosHIA U 3BE3]



12.9

12.10

SnepHas sHepretuka. JlelicTBHE pPaguOaKTUBHBIX
M3JIy4€HHI Ha )KUBbIE OPTraHU3MBI

[TpakTuyeckue paboOTHI:

Habmoienne CIUTONIHBIX M JIMHEWYAThIX CIEKTPOB
U3JTY4CHUSI.

HccnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUU YaCTHUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
H3mepenune paarnoakTUBHOTO (OHA

12.11

12.12

dusnyeckue SBICHHUS B IPUPOJE: €CTECTBEHHBIN
pamuMoaKkTUBHBIA  (OH,  KOCMHUYECKHE  JIY4YH,
paZMOaKTUBHOE H3JIy4YEHUE NPUPOAHBIX MUHEPAJIOB,
JIEHCTBUE PAaJUOAKTUBHBIX M3JIy4EHUHW HA OPraHU3M
4eJI0BEKa

Texnuueckue yCTpOWCTBA: CIIEKTPOCKOII,
WHJVBHIyAJIbHBINA JO3UMETD, Kamepa Bunbcona



MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI
OCHOBHOI'O OBLIET'O OBPA30OBAHUS

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
NpoBepsieMoro 0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
TpeOoOBaHUSA NPOrpamMMbl OCHOBHOT0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanne ponu GU3MKK B  HAYYHOM KapTHHE MUDA;
Cc(OPMHPOBAHHOCTh 0a30BBIX MPEJICTABICHUI O 3aKOHOMEPHOMH
CBSI3H M TIO3HABACMOCTH SIBIICHUI TIPUPOJIBI, O PO IKCIIEPUMEHTA
B ¢u3MKe, O CcHUCTeMOOOpaszyrmie poiau (HU3MKKM B pPa3BUTHHU
1 €CTECTBCHHBIX HAyK, TEXHUKH W TEXHOJOTUH, 00 »BOIIONUU
(GU3NYECKUX 3HAHUW U MX POJIU B IIEJIOCTHOW €CTECTBEHHOHAYYHOM
KapTUHE MHUpA, O BKJIAQJC POCCHUUCKHX U 3apyOe)KHBIX YUIEHBIX-
GU3MKOB B  pa3BUTHEC HAYKH, OOBSCHCHHE  IPOIIECCOB
OKPYKAOIIIEr0 MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTUN

3HaHUsA O BUJAX MaTepuu (BEIIECTBO U TOJIE), O JBMKCHUHM Kak
crioco0e CyIIEeCTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJIIPHOM
TEOPUU CTPOEHUS BEILECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHHM
Opupoabl  (MEXaHUYECKHUX, TEMJIOBbIX, 3JEKTPOMAarHUTHBIX U

2 KBaHTOBbIX); YMEHME pa3iuyarh SBJICHUS [0 OIUCAHUI UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLINX
JTaHHOE (PM3MUYECKOE SBIICHHE; YMEHHE PACIO3HABATH MPOSBICHUE
U3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, BBLACIASA
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'IaIICHI/Ie OCHOBaMH ITOHSITHMHOI'O arrmapara 1 CUMBOJIMYECKOT'O
A3bIKa (1)I/I3I/IKI/I 1 UCIIOJIB30BAHUC UX [JIA PCUHICHUA y‘Ie6HHX 3aaay,

3 YMEHHE XapaKTEepU30BaTh CBOMCTBA Tes, (PU3UUYECKHE SIBJICHUS U
MPOLIECCHI, HCMONB3yd (YHIaMEHTAIbHBIE W OMIIUPHUYECKHE
3aKOHBI

YMeHue omnmuchiBaTh H3y4EHHBIE CBOWCTBA Tel M (hU3MUECKHE
SIBJICHUSI, UCTIONB3Ysl (PU3NUECKHE BEIMUUHBI

Bnanenne ocHOBaMM METOMOB HAy4YHOIO IO3HAaHHUS C Y4ETOM
coOmtofeHust  mpaBui  Oe3omacHoro  Tpyna:  HalOojeHue
(bU3NYECKUX SIBIICHHM:

YMEHHE  CaMOCTOSITEIBHO  COOMpaTh  3KCHEPHUMEHTAIBHYIO
YCTQHOBKY M3 JIaHHOro Habopa 000pylOBaHMs MO WHCTPYKIIHH,
ONKCBHIBATh XOJ OIBITA W 3allUCBHIBATh €ro  pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOABI;

5 MPOBEICHUE TIPSMBIX M KOCBEHHBIX HW3MEpPEHHH (HU3NIECKUX
BEJIMYMH: YMEHHE IIJIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSTEIbHO
coOMpaTh OSKCIIEPUMEHTATBHYIO YCTAaHOBKY TI0 HWHCTPYKIIUH,
BBIUUCIIATh 3HAUEHUE BEIMYMHBI M AHAIM3UPOBAThH IOJyYEHHBIE
pe3yabTaThl C Y4YE€TOM 33JaHHOW IOTPELIHOCTH pe3yJbTaToB
U3MEPECHU;

MIPOBEICHUE HECIIOKHBIX HKCIHEPUMEHTAJIbHBIX MCCIIEOBAHUM;
CaMOCTOSITENTFHO CcOOMpaTh OSKCIIEPUMEHTAIBHYIO YCTaHOBKY W



10

11

IIPOBOJUTHL  HCCIEAOBAHME 110 MHCTPYKLIMH, IPEACTABIATH
MIOJTyYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMUYUH B BUJE TaOJIUL U
rpadMKOB, YUYUTHIBATh MOTPEUIHOCTH, JAEJaTb BBIBOABI 110
pe3yabTaTaM UCCIIEI0BAHN

[lonnManue XapakTEpPHBIX CBOWCTB  (PU3MUYECKUX  Mojelel
(MarepuanbHass TOYkKa, aOCOMIOTHO TBEPIOE TEIO, MOJEIU
CTPOEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX Tell, JIaHETapHas MOJIEIh
aToMa, HyKJIOHHasl MOJIEJIb aTOMHOI'O SiJpa) U YMEHUE NPUMEHSAThH
UX JUIs1 00bsICHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHnue o0bACHATh (PU3NUECKUE MPOIECCHl U CBOMCTBA TEJI, B TOM
YluClIie U B KOHTEKCTE CUTyallUHd IPAKTUKO-OPUEHTHUPOBAHHOTO
Xapakrepa, B YaCTHOCTH, BBIABIATH IIPUYUHHO-CIICJCTBEHHbIC
CBSI3U U CTPOUTHh OOBSICHEHUE C ONOPOM Ha M3yUYEHHbIE CBOMCTBA
(Gu3NYEeCKUX SIBICHHUH, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M
MOZEIIH

YMmenue pematb pacu€THble 3afauu (Ha 6aze 2 — 3 ypaBHEHUi),
WCIIONIB3YSl 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIINE (DU3UUCCKHE
BEJIMYMHBI, B YaCTHOCTH, 3aMKCHIBATH KPATKOE YCIIOBHUE 3a/layH,
BBISIBJISTH HEJIOCTAMOIINE JaHHBIC, BBIOUPATh 3aKOHBI M (JOPMYJIBI,
HeoOxonuMble st €€ pelIeHHs, HCIOIb30BaTh CIPaBOYHBIC
JIAHHbIE, TPOBOAUTH PACUETHI W OLCHUBATh PEATUCTUYHOCTH
MOJIYyYEHHOTO  3Ha4YeHWs  (U3MYECKONM  BEIUYMHBI; yMEHHE
OTIPEACIIATh Pa3MEPHOCTh (DU3MYECKOH BEIMYUHBI, TOTYYCHHOU
IIPU PELICHUH 33/1a41

YMeHue XapakTepu30BaTh IPUHLMIIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM UHCJE OBITOBBIX MPUOOPOB, M IPOMBIIIIEHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB M0 UX OMMCAHUIO, UCIIOJIb3YS 3HAHUS
0 CBOICTBax ()M3MUYECKUX SIBICHUN M HeoOxoaumble (U3NYECKHE
3aKOHOMEPHOCTH

YMeHue WHCIoNb30BaTh 3HaHUS O (U3HYECKUX SIBICHUSX B
MOBCEIHEBHOM JKM3HM JJid oOecnedyeHus Oe30MacHOCTH IpH
oOpamieHnun ¢  OBITOBBIMH  NpHOOpaMM ¥ TEXHUYECKUMHU
YCTpOMCTBaMH, COXpPAaHEHHs 3JI0pOBbS M COOJIOJEHUS HOPM
JKOJIOTHUYECKOI0 IOBEIEHUA B OKPYKAIOLIEH cpene; NMOHUMaHue
HEO0OXOJIMMOCTH MPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJIOTHH
JUISL PAlIMOHATILHOTO IIPUPOAOIIOIB30BAHUS

OneIT moucka, Ipeodpa3oBaHUsl M MpeJCTaBIeHUs MHGpOpMaluu
(GU3NYECKOTo CoJepkKaHUs C MCIIOJIb30BaHHMEM HMH(OPMAIMOHHO-
KOMMYHHUKaTHBHBIX TEXHOJIOTHIA; yMEHHE OLIEHHBATh
JIOCTOBEPHOCTb MOJIy4€HHON WH(POPMALUK HA OCHOBE UMEIOIINXCS
3HAHUWA U JIONOJHUTENbHBIX MCTOYHHUKOB;, YMEHHUE HCIOJIb30BATh
IpU  BBIIOJHEHWH Y4YEOHBIX 3aJaHUi  HAyYHO-TOMYJSPHYIO
TuTepaTypy (PU3MUECKOro coiepaHus, CIPaBOYHbIE MaTepUalbl,
pecypcel  cetu MHTtepHer; BnaneHue 0a30BBIMH  HaBBIKAMHU
npeoOpazoBanuss MHPOPMAIMA M3 OJHOM 3HAKOBOW CHCTEMBI B
JpYyTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COO0O0IIeHUsI HA OCHOBE MH(OPMAIIMK U3 HECKOIbKUX HCTOUHUKOB



IHEPEYEHDb 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 31€eMEHT COJEPKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanunueckoe nBuKeHHe. MatepuanbHas Touka. Cucrema oOTcyéTa.
' OTHOCUTENBHOCTD JIBHIKEHUSI
PaBHOMepHOE M HepaBHOMepHOe ABIKeHHe. CpenHsis ckopocTb. Dopmyia
1.2 JUTS BBIYMCIICHHS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE TPSIMONHMHEWHOE NBIKEHUE. 3aBUCUMOCTH KOOPJIWHATHI Tela
OT BPEMEHH B CITy4yae paBHOMEPHOT'O NPSIMOJIMHEHHOTO JIBHKEHUS:
13 x(f)=x,+vt
I'padvku 3aBHCHMOCTH OT BPEMEHH JJIsi MPOSKIIMH CKOPOCTH, IMPOCKIIHH
MepeMeleHus, MyTH, KOOPAWHATHl MPH PABHOMEPHOM MPSMOJIMHEHHOM
JIBUKCHHUH
3aBUCHMOCTh KOOPJIWHATHI TEIa OT BPEMEHH B CIydac PaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
-S‘x':.{:l =1|-'.|;|: *f_ax * £y
<
DopMynbl UIS MPOCKIMH MEPEMEIECHUS, TPOSKIIMA CKOPOCTH W MPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHUH:
2
1.4 .sx(r)=v‘]x-a‘+ax-3.
U_\'(f) =Up, +a, £,
a. (f)=canst,
UDIL - le~ =2ax'5'.'f
I'padviky 3aBUCHUMOCTH OT BpEeMEHHU ISl MPOEKIUU YCKOPEHHs, MPOEKIHH
CKOPOCTH, TIPOCKIIUU TEPEeMEeIIeHHUs, KOOPAMHATEI TIPH PaBHOYCKOPSCHHOM
MPSIMOJTUHEIHOM JBUKEHHUH
CBobognoe manenue. GopMyIbl, ONMUCHIBAIOIINE CBOOOIHOE TMaJieHUE Tela
[0 BEPTHKAIN (JIBUKCHHE TeJla BHU3 WM BBEPX OTHOCHTEIHHO MTOBEPXHOCTH
1.5 3emnn). I'padukn 3aBUCUMOCTH OT BpPEMEHM MAJIsi NMPOEKLUUU YCKOPEHMS,
MPOSKIIMA CKOPOCTH W KOOPIMHATHI TIPH CBOOOJHOM ITaJICHUH Tella II0
BEPTHKAIH
CKopocTh paBHOMEPHOTO JIBIKEHHUS Tella MO OKpPYKHOCTH. HampaBneHue
CKOPOCTH.
dopmyna AJid BBIYUCIEHUS CKOPOCTU Yepe3 Paauyc OKPY>KHOCTH M TIEPUO]
1.6

oOparieHus:
2TR
L=
T




LenTpocTpeMurenbHoe yckopeHue. HampasieHue LEHTPOCTPEMHUTENBHOTO
yckopenus. @opmyra 15 BBIYUCICHUS YCKOPEHUSI:

2
_uw
=R
®dopmyna, cBsI3bIBaIONIasl EPUOJT U YACTOTY OOpalCHHUS:
v = 1
T

Macca. [InoTHOCTE BE€IICCTBA. d)opMyna JJIs1 BBIYUCIICHUA ITJIOTHOCTH:
m

17 P=7
1.8 Cuna — BektopHas ¢pusnueckas BenuunHa. CliosKeHHe CUIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHna:

F=m-a

1.10
CoHarpaBie€HHOCTh BEKTOpa YCKOPEHUS TeJla U BEKTOpa CHUJIbI,
JICHCTBYIOLIEH HA TEJIO

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

111 Fy y=-F_,

TpeHHe IOKOA U TPCHUC CKOJIbXKCHUA. q)opMyna AJIs1 BBIYUCIICHUA MOOYJIA
CHJIBI TPCHUA CKOJIbXKCHUS:

1.12 Fp=p-N

Hedopmarus Tena. Ymopyrue u Heynpyrue aedopManuu. 3aKOH YIPyrou
nedopmarnu (3akoH ['yka):

1.13 F=k-Al

BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

My -,
F=¢g.—1 2

1.14 R
Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO TaIeHHs.
®opmyna Juist BBIUMCICHUS CUIIBI TSXKECTH BOJIHM3U MOBepXHOCTH 3emiu: F =
mg.



JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs 1 neperpysku

I/IMHy.]'IBC T€JIa — BEKTOpHaA (bHSI/I‘leCKaSI BCJIIMYHHA.

1.15 p=moi
Nmnynbse cuctemsl Ten. M3amMenenue ummynbca. IMITynbe cuiibl
3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CUCTEMBI Te:
1.16 2=myUy iUy =const
PeakTtuBHOE ABMKEHUE
Mexannueckasi padora. @opmyra /715 BBIYUCIEHUS PaOOThI CHIIBL:
A=Fsoosa
MexaHuueckas MOIIHOCTb:
1.17 {
N==
r
Kunetnueckas u noteHIanbHas sHeprus. Dopmyna ass BHIYUCICHUS
KUHETUYECKON DHEPIUU:
HE_J'E
E. =——
2
118 Teopema o kuneTnueckoi aneprun. @opmyna I BEIYUCICHUS
' MOTCHIIMATHLHON YHEPTHH TN, TOJTHATOTO
HaJ 3eMIIEN:
E,=m gh
MexaHuueckas YHeprusi:
E=E;. +E »
1.19 .
3aKoH coXpaHEeHHsI MeXaHH4ecKoi aHeprun. Gopmyra s 3aKoHa
COXPAaHCHUS MEXaHWUYECKOM SHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
[IpeBparieHre MeXaHUYECKON PHEPTUH MPH HATUYUU CUIIBI TPEHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuitsl: M - FI.
YcnoBue paBHOBECHs phlyara:
M +M, +..=0
1.20 . .
[TonBwxHbIN 1 HenoABWXKHBIH O1oku. KIT/] mpocThix MexaHH3MOB,
n= A‘]IME:&H&H
A—aarpaqe:ﬂ:ﬂaﬂ
1.21 JlaBnenue TBEpAOTO TENA.



1.22

1.23

@opMyia U1 BBIYKMCIICHUS IABJICHMs TBEPIOIO Tena:

_F
P=4-

JaBnenue raza. ATMocdepHoe JaBieHHUE.
IM'uapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPU KHUJIKOCTH:

p=pgh+p_,

3akoH [lackans. ['unpaBindeckuil mpecc

3akon Apxumena. Dopmyna ISl ONPEACICHHUS BBITAIKUBAIOIICH CHIIBL,
JCUCTBYIOIIEH Ha TEJO, OTPYKEHHOE B KUIKOCTh WIIH Ta3:

Fam =pgV

VYcaopue miaBanus teia. IlnaBanue CYZA0B 1M BO3AYXOILIaBAHUEC

1.24

Mexanuueckue koneOaHus. AMIUIMTYJa, MEPUOJ] U YacToTa KoJeOaHHI.
®dopmyiia, CBA3bIBAIOLIAS YACTOTY U NIEPUOJT KOJICOAHUI:

1.25
1.26

1.27

1.28

1.29

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. lIpeBpaimeHue sHepruu Ipu
K0J1e0aTeIbHOM JIBUKEHUU

3aTYXEIIOH_[I/IC KOJIEOaHMSL. BBIHY)KILCHHLIG Kxonebanus. Pe3onanc

MexaHn4ecKre BOJIHEL. HpOI[OJII)HBIe " IMONCPCYHBIC BOJIHBI. I[JH/IHa BOJIHBI 1
CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

A=v-T

3ByK. I'poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI HA TPAHMIIE
nByx cpell. MHdpa3Byk u ynbTpa3ByK

IIpakmuyeckue pabomul

N3Mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
NPYXKUHBL; KO3((UIIMEHTa TPEHUS CKOJIBXEHUs; Pa0OThI CUIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpeIHEN CKOPOCTH JABMKEHHUS OpYyCKa 10 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBM)KEHUU MO HAKJIOHHOM IJIOCKOCTH; YacTOThl U
nepuofa KojiebaHWM MaTeMaTHMYeCKOro MasTHUKA; YacTOThl W IEepuoja
Kose0aHUH MPYXKMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YIPYroCTH MpU MOABEME TIpy3a C IOMOIIBIO
HETOJBI)KHOTO 0JioKa; paboThl CHIJIBI YNPYTrOCTH TNPH MOABEME Tpy3a C
IIOMOIIBIO TTOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHOU
YacTU Tella U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BBITAJIKHBAIOIIEH
CWJIBI OT Macchl Te€Ja; CHJIbl TPEHHUS CKOJBXEHHUS OT CHJIIbl HOPMAaJbHOI'O
JaBJICHUS M OT poJa TOBEPXHOCTH; CHJIBI YIPYroCTH, BO3HUKAIOIIEH B
NpyXHHE, OT CTENeHH AedopMaiuy NpyKUHBI; YCKOpEeHHs Opycka OT yria
HaKJIOHa Hampapisioulel; nepuoda (YacTOThl) KoJIeOAHUI HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; MepHoJa KoJeOaHUuil Npy>KUHHOIO MasiTHUKAa OT




MacChbl TIpy3a U IKECTKOCTU TNPYKUHBI, HUCCIECAOBAHHE HE3aBUCUMOCTH
nepuoja KoyueOaHUMl HUTSHOrO MasTHHUKAa OT Macchl rpysa. IlpoBepka
yCJIOBUSI pAaBHOBECHSI pblyara

Qusuyeckue s6NeHUs 6 npupode. TPUMEPHI IBWKEHHUSI C Ppa3IUYHBIMU
CKOPOCTSIMM B KMBOW W HEXHUBOW MNPUpPOAE, NCHCTBHE CHUIBI TPEHUS B
MPUPOJIE U TEXHUKE, NMPUIUBBI U OTJIMBBI, JBIKeHUE TiaHeT CoJIHeYHON

1.30 CHUCTEMBbI, PEaKTUBHOE JBWKCHUE >XUBBIX OPraHW3MOB, pbIUYard B TeJe
YeNloBeKa, BIUSHUE aTMOC(HEPHOTo IaBJICHUS Ha )KHBOW OpraHU3M, IIaBaHHE
pbIO, BOCIHpPHUSATHE 3BYKOB KHUBOTHBIMH, 3EMJICTPSICECHHE, CEHCMHYECKHE
BOJIHBI, IlyHAMH, X0
Texnuuecxue ycmpoiicmea: COUAOMETP, NaTYUKH TTOJOKEHHUS, PACCTOSHUS U
YCKOPEHHS, AUHAMOMETp, MOJUIUIHUKHN, PAKEThl, pblUar, MOABUXKHBIA M

131 HETIOJBMYKHBIN OJIOKW, HAKJIOHHASI TUIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIITUECS COCY/IBI, YCTPOHCTBO BOJIOTIPOBO/IA, THAPABIHUECKUN TIpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMEeTp, 3XOJIOT,
WCIIO0JIb30BAaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEITJIOBBLIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO-KMHETHYECKOM TEOpUU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSHUUI
BemectBa. Kpucrammmdaeckue u amopdHbIe Tena

29 JBwxenue wuactuil BemecTBa. CBsI3b CKOPOCTH JBW)KCHHS YAaCTUI[ C
TeMrepatrypoii. bBpoyHoBckoe nBrkenue, muddy3us

2.3 CmauuBaHUE M KalTWJUISIPHBIC SBJICHUS

2.4 TemioBoe pacmiupeHue u cxaTmue

2.5 TemoBoe paBHOBECHE

26 BHyTpeHHﬂf{ sHeprus. Pabora u Temonepenaya Kak CrocoObl M3MEHEHUS
BHYTPEHHEHN YHEpruun

2.7 Buasl Tenionepenaun: TemIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Tten. KonudecTBOo TEmIOTHL. Y ienbHas
TEMI0EMKOCTb:

28 O=cml(t,~t)
3aKOH COXpaHEHHUs SHEPTHM B TEIUIOBBIX MpOIECccax. Y pPaBHEHUE TEIIOBOIO
OajaHca:

29 QI_I_QE +...:0
Ucnapenue u koHaeHcauus. M3MeHeHHe BHYTPEHHEH SHEPIrUU B MPOLECCE

210 WCHapeHuss W KOoHJeHcaluu. KumneHwe >KUIKOCTH. YellbHas TeIoTa
napoo6OpazoBanus: L = Q/m

2.11 BraxxaocTh Bo3myxa

212 [InaBnenue u Kpucramumzauusa. l3MeHeHHe BHYTpEHHEH SHEpPruu Mpu

IUIABJICHUU U KpUCTAJIJIIM3alluu. y}leHBHafl TCIJIOTA I1JIaBJICHHUA:



BuyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

2.13 toruBa: ( = Q/m

2.14 [TpunImIB padoTh! TemnoBbix apurateneil. KI1/1 TermmoBoro aurarems
IIpaxmuueckue pabomul
N3mepenne  yAenbHOW  TEIJIOEMKOCTHM  METAJUIMYECKOTO  LIWJIMHJPA;
KOJIMYECTBA TEIUIOTHI, IIOJIy4EHHOTO BOJOW KOMHATHOM TeMIIepaTyphl
(uKCUpOBaHHOM Macchbl, B KOTOPYIO OIyIIEH HarpeTblii IHIMHAD;

2.15 KOJIMYECTBA TEIUIOThI, OTJAHHOTO HATPEThIM LWIMHAPOM, MOCIE OMYCKaHUs
€ro B BOJly KOMHATHON TeMIIepaTyphl; OTHOCUTEIBHON BIaKHOCTHU BO3]1yXa;
yAEIbHOM  TEIUIOTHl  IUIaBJ€HMS JbAa. MccinepoBaHue  M3MEHEHMS
TeMIIepaTypbl BOJBI MPH PA3UYHBIX YCIOBHUAX; SBICHUS TEIUNIOOOMEHA MpH
CMEUIMBAaHUU XOJIOAHOW U ropsuel BOJbL; MPOLECca UCTIApEHUS
Quzuyeckue A6leHUs 8 npupode: TIOBEPXHOCTHOE HATSIKEHHE U

216 KaIMUIAPHBIE SBICHHA B TIPUPOJE, KPHCTALIBI B TPUPOZE, H3IYHEHHE
Connua, 3amep3aHue BOJAOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
Texnuueckue  ycmpoticmea:  KalWUIApbl, NPUMEPbl  HCIOJIb30BaHUS

217 KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETpP, MAATUYUK TEMIIepaTypbl, TEPMOC,
CHUCTEMa OTOIUIEHUSl JIOMOB, TMTPOMETpPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTaTeJIb BHYTPEHHETO CTOPAHMS

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpuszanus Tei. J[Ba BUa 3JEKTPUUECKUX 3apsiioB

3.2 B3aumopeiicTBue 3apsukeHHBIX Tedl. 3akoH Kynona

3.3 3aK0H COXpaHEHHSI JCKTPHUECKOTO 3apsiia

34 Onektpuueckoe mnojie. Hampsx€HHOCTh 3nekTpuueckoro mousid. I[lpunHumn
CYNEPIO3UIMHU AIEKTPUYECKHX MOJIel (Ha Ka4eCTBEHHOM YPOBHE)

35 Hocurenu snexrtpuueckux 3apsaoB. JleMcTBHE 3IIEKTPUYECKOrO MOJS Ha
aneKkTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH
[TocTostHHBIN snekTpudecKkuid TOK. JleWcTBus siekTpuueckoro Ttoka. Cuia
Toka. Hanpsoxenue.

3.6 l=q/t,U=A/q
DNEeKTPUUECKOE COIPOTUBIICHHE. Y IETbHOE IEKTPUUYECKOE COMPOTUBIICHHUE:

3.7 R =pl/S

38 3akon Oma ais yuactka anektpudeckoi nenu: | = U/R

3.9 [TocnemoBarenbHOE COCTMHEHHE TIPOBOTHIKOB:



I, =1, U=U,+U,. R=R, +R,
Hapanneﬂbﬂoe COCAMHCHUC ITPOBOAHUKOB PABHOI'0 COIMMPOTHUBIICHUA:

U=U;I=I+I;R=2.
- - 2

CMeniaHHbIC COSTUHEHUS IIPOBOIHUKOB
Pabota u momHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenia:

3.11 O=I"-R-t

312 OmnbIT 3pciTena. MarHuTHOE TOJIe TPSMOTO MPOBOJHUKA ¢ TOKOM. JImHMHM
MarHuTHOM MHIYKLIUU

313 MarHuTHOe 1OJ€ MOCTOSHHOIO MarHura. BzammoneilcTBue MOCTOSIHHBIX
MarHuTOB

3.14 JIelicTBHE MarHUTHOTO I10JI1 HA IPOBOJHMK C TOKOM

3.15 OnsiTel Dapajnes. SBneHue 3aeKTpoMarHuTHON UHAYKIUH. [IpaBuio Jlenua
IIpaxmuueckue pabomul
W3mepeHue 3JEKTPUYECKOTO  CONPOTUBIEHHUS  PE3UCTOpPA; MOIIHOCTHU
AJIEKTPUUYECKOTO TOKA; PabOTHI AJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucTopbl, JIaMIO4Ka), OT HANpsHKCHHWs Ha KOHIAX IPOBOJHUKA;

3.16 3aBHCUMOCTH CONPOTUBJICHUS OT JUJIMHBI IPOBOJHUKA, IUJIOLIAJU €ro
MOTIEPEYHOT0 CEYEHUSI U YAEIBbHOTO CONPOTUBIICHUS.
[IpoBepka  mpaBwima A DJIEKTPHYECKOTO  HANPSDKEHUS  TIPH
MOCJIeIOBATEIbHOM  COEIMHEHUM IPOBOJHHUKOB;, TMpaBWJia IS CHJIbI
AJIEKTPHUYECKOTO TOKA TPH TapajUIeTbHOM COEAMHEHUH TPOBOIHUKOB
(pe3uCTOPBI U JTAMITOUKA)
Qusuueckue A61eHUs 68 npupode. SIEKTPUUYECKHE SBIEHHUS B aTMocdepe,

3.17 ANEKTPUYECTBO JKMBBIX OPraHMW3MOB, MAarHUTHOE TMoje 3emiu, Apend
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS1 SKU3HU Ha 3emiie, OJISpHOE CHsIHHUE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIepMETp, BOJIBTMETP, PeocTar,
CU€TUYMK DIIEKTPUUECKOW HHEPIHH, DJICKTPOOCBETHTENBHBIE MPHOOPHI,

3.18 HarpeBaTeNbHbIE JIEKTPOIIPHOOPHI (mpuMepsI), INEKTPUUYECKUE
MPEOXPAaHUTEIH, AJIEKTPOMArHUT, SJIEKTPOJBUTATENh TOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DOnexkTpoMarHuTHbIe BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas mojnens ceta. [IpsMonuHeiiHoe pacipocTpaHeHHE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jlucniepcusi cBera

324 Jlunza. Xox nydeit B ynmH3e. DOKYyCHOE pacCTOsiHUE JIMH3BL. OmnTuueckas

cuna qunssl: D = 1/F




3.25

I'ma3 xak ontuueckas cucrema. OnTuyeckue npuOopsl

IIpaxmuyeckue pabomul

M3mepeHune onTuyeckoi Cuilbl coOMparomiel JUH3bI; POKYCHOTO PacCTOSHUS
cobupatomield JTUH3BI (IO CBOMCTBY pAaBEHCTBA pPa3MEpPOB IpeAMeTa H
n300pakeHus, KOT/1a peIMeT pacroyiokeH B IBOMHOM (hoKyce), moKazaTeis

3.26 IIPEIOMJIEHUS CTEKJIA.
HccnenoBanne CBOMCTBA M300paKEHMs, IOJYYEHHOI'O C  IOMOILBIO
cobuparomiell JTMH3bl; U3MEHEHUsI (DOKYCHOTO PACCTOSHHS IBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH YIJIa IPEJIOMIIEHHUs] CBETOBOIO JIyda OT yIJla MaJeHUs Ha
IPaHMIIE «BO3YX — CTEKIIO»

397 Qusuueckue saenenus 6 npupooe: 3arMmenuss Connua u JlyHbl, 1BeTa Ted,
OINITHYECKHUE sIBIEHUS B arMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)

308 Texnuueckue ycmpoticmeéa: OYKH, TEpPHUCKOI, (oToamnmapar, ONTHYECKHE
CBETOBO/IbI

4 KBAHTOBEBIE SABJIEHUA

41 PaguoaktuBHOCTh. Aubda-, Oera-, ramma-usinydeHus. Peakuuun anbda-u
Oera-pacraja

42 Omneitel Pesepdopma mo paccesHuro anbda-gactur. [lmaHerapHas mojenb
aTroma

4.3 CocraB atromHoOro sizpa. M30Tomsl

4.4 [Iepuon nonypacnaaa aTOMHBIX sAEp

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MAaCCOBOT'O UUCEI
Qusuueckue s6IeHUs 8 Npupooe: €CTECTBEHHBIH pPaAHMOAKTHUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4H, PaJUOAKTUBHOE H3JIy4YE€HUE INPHUPOIHBIX MHUHEPAJIOB,
JeiCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKA

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYAIBHBIA JO3UMETD,

KaMepa BI/IJIBCOHa, AACpHad OHCPreTUuKa
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METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. MNMHOPOPMAINOHHO-METOUYECKOE IIMCbMO Ob OCOBEHHOCTAX
I[MPEIIOJJABAHMA YUEBHOI'O IPEAMETA «®U3UMKA» B 2025/2026 YYEBHOM
rogy

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
bubnnoreka I{OK https://m.edsoo.ru

«COI''TACOBAHO»
3aM. gupektopa rno YBP
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20  roma

JIMCT KOPppEeKTUPOBKHU padoyeil MporpaMmMbl

1o yueOHOMY IIpeaMeETy B KJ1acce
YUUTENb
Ne | Hara(s1) Hata(b1) Tema (b1) KommuectBo [Ipuunna Croco6
0 OCH. | (haKTHUYECKOTo 4acoB KOPPEKTUPOBKH, | KOPPEKTUPOBKHU

YPOKa | 1ty

(0B) IPOBE/ICHUS Ha TaHHYTO OCHOBAHUE

TeMy
1o
OCH. mo | maHo
IaHy

KTII




