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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanuss ¥ KoHIenuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukan.

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydeToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHusl y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaroOImIMXCS M OpraHu3alyi0 H3y4eHUs (QU3MKU Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro mMaTrepualia Io rojam
o0ydeHust (1Mo Kjiaccam), TMpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOTO COICpX)aHUS M Y4yeTe BO3PACTHBIX
0COOCHHOCTEH 00yYarommXcs.

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

Ou3rKa SBISETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBICHHM, M3y4aeMbIX XHUMHUEH,
Ouosorueii, actpoHoMHerd U Qu3ndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHs] HAy4dHOro MeToja
MO3HAHUS, TO €CTh CIIOCco0a MOTYYeHUS JOCTOBEPHBIX 3HAHHUM O MHpE.

OpnHa W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.

Wzydyenne ¢us3nku Ha 0a30BOM YpOBHE MPEIIONiaraeT OBJIAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAyYHO OOBSACHATH SIBIICHUS,

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;

MHTEPIIPETUPOBATh JaHHBIE W HCIIOJNB30BaTh HAay4yHbIE JIOKA3aTelIbCTBA MJI IOJTYYCHHS
BBIBOJIOBY.

[lenu wm3yueHust (GU3MKM HA YpPOBHE OCHOBHOTO OOILIEro OOpa3oBaHMs ONpEAETCHbI B
KOHLENINK penofaBaHus yuedHoro npeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @eneparuu, pean3yonX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

[enu uzydenust pu3uku:
npuoOpeTeHne HMHTepeca M CTpeMJIEHHMsI O0y4aroumuxcs K HaydYHOMY H3YUEHHUIO IMPUPOIbI,
pa3BUTHE UX UHTEIIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHHE UCCIIEOBATEIBCKOTO
OTHONICHUSI K OKPYXKAIOLIUM SIBJICHUSIM;



dbopMUpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsT OCHOB CTPOCHHSI MaTEPHH
1 QyHIaAMEHTAIBHBIX 3aKOHOB (PM3HKH;
dbopMupoBaHUEe MPEACTaBICHUNA O ponu (U3MKHU JUIS Pa3BUTHUSL JPYIrHMX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTH;
pa3BUTHE NPEACTABICHUI 0 BO3MOXHBIX cdepax Oynyiiel npodeccuoHaNbHON N1eATENbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEiIIeMy 00y4eHHIO B 9TOM HalpaBICHUH.
JocTiwkeHnne STHX 1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00€CIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:
npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXAHWYECKHX, TEIUJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUIl OMMChIBaTh M OOBSCHATH (PU3MUECKUE SBICHHS C HCIOJIb30BAHHUEM
MOJIy4YEHHBIX 3HAHUI;
OCBOCHHME METOOB PELICHUS MPOCTEUIIMX PACUETHBIX 3a/ad C MCIIOJIb30BaHUEM (DHU3MUYECKUX
MojieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHWI HAOIIOMaTh NPUPOJHBIC SIBICHUS W BBINOJHSITH OIBITHI, JIAOOpATOPHBIC
paboThl U SKCIIEPUMEHTAIBHBIE UCCIEA0BAHUS C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;
OCBOEHHUE MPHEMOB paboThl ¢ HHPOpMaIHel PU3NIECKOT0 COACPKAHUS, BKIIOYask HHPOPMAIUIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATIU3 U KPUTUYECKOE OIICHHUBaHHE HH(OpMAaIINH;
3HAaKOMCTBO €O cdepamMu TPOo(heCcCUOHATHLHOM IEeSITeNbHOCTH, CBS3aHHBIMH C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha TOCTIKEHUSX (PU3NUECKON HAYKH.
OO1ee 9uciio 9acoB, PEKOMEHJIOBAHHBIX IS M3YYCeHUS (U3MKH Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefen0), B 8 kitacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 KJ1acce — 102 yaca (3 yaca B HEJIEII0).

[Ipennaraemerii B mporpaMme mo (Qu3UKE MepedyeHb JabopaTOpPHBIX pabOT M OIBITOB
ABIISIETCS. PEKOMEHIaTEJIbHBIM, YUYUTEIb JIeaeT BHIOOP IPU MPOBEACHNUN Ja00OPATOPHBIX paboT U
OTIBITOB C YUY€TOM MHJMBUAYAIBHBIX OCOOCHHOCTEN 00YyJaroIuXcsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



ok wNPE

COJAEP)KAHUE OBbYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gundeckue SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs nu3mMepenuii MexxayHapoHas cUcTeMa €IUHMUII.

Kak ¢u3uka u agpyrue ecTecTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHAy4HBIN
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAay4YHOT'O BOINPOCA, BBIABM)KEHHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spieHus. OmnucaHue
busznYeCKuX SIBICHUHN C OMOIIBI0 MOJIETIEi

Hemoncmpayuu.

MexaHuueckue, TeIIOBbIE, JEKTPUUECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUSL.

dusnueckue npruOOpsl U MPoLEaypa IPSIMBIX U3MEPEHHH aHAIOTOBBIM M IU(PPOBBIM IPUOOPOM.
Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO MPHOopa.

N3mepenne paccTOsTHU.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MajbIX TE.

W3mepenue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U JaTUMKA TEMIIEPATYPBhI.

[IpoBenenune uccienoBaHus MO IMPOBEPKE T'MIOTE3bl: NATBHOCTH MOJNETA IIApUKA, MYLHIEHHOIO

TOPU30HTAIILHO, TeM O0JIbIlIe, 4eM OO0JIbIlie BHICOTA ITYCKA.

IlepBoHauya/IbHBbIE CBEICHHS O CTPOEHUHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenne yacTtul] BemiecTBa. (CBs3b CKOPOCTH JBHKEHHMS YacTUL C TEMIIEPAaTypOM.
bpoyHnoBckoe naBwmxkenue, auddysus. B3aumopaelcTBHe dYacTHI] BellecTBA: NPUTSDKEHHE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSL BELIECTBA: CTPOEHHME Ta30B, JKHJIKOCTEH M  TBEPAbIX
(KpucTayJuIMyeckux) Tel. B3auMocBs3b Mexay CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HMX aTOMHOMOJEKYJSpPHBIM CTpoeHueM. OcOoOE€HHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.
Habmronenue nuddysuu.
HaOGnronenue siBneHu, 00bsCHAIOMUXCS MPUTSHDKEHHUEM WM OTTAIKMBAHUEM YacTHUI] BEILIECTBA.

Jlabopamopnwvie padbomot u onvimol.

OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCToIb30BaHueM (pororpaduii).
OnbITh! IO HAOJIIOIEHUIO TEIIJIOBOTO PACIIMPEHHsS ra30B.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKESHUS.
J{BMKeHHe U B3aUMOACCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOE U HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
CpenHsisi CKOpOCTb ITPH HEPABHOMEPHOM JBMKEHHUH. PacueT myTu v BpeMeHH IBH)KEHUSI.



ok wnNRE

o ukwNRE

SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl Kak MNpUYMHA W3MEHEHHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 0OBEMa BEIIECTBA.

Cwia Kak XapakTepHCTHKa B3aumoneucTtBus Teil. Cuiia ynpyroctd M 3akoH ['yka.
W3mepeHre cuiibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnojkeHue cuil, HAaIpaBJICHHBIX I10
onHOH npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXEHUS U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCKOro IBUKEHUS Tela.

N3mepenne ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.

Habmtoienue n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

OnpeneneHue CKOpPOCTH PaBHOMEPHOTO  ABM)KEHUs (IIapuka B KUAKOCTH, MOJENHU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jjanee).

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpycKa WIH [IapuKa M0 HAKIIOHHOW TIIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbITEl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTH pacTsbKeHUs (nedopmaiuu) TMpPY>KHHBI  OT
IIPUJIOKEHHOM CHJIBI.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIbKEHUS OT Beca Teja U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, JKMIKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUYEHU JaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJeHUs Ta3a OT oO0bema, Temmnepatypsl. [lepenava gaBneHus: TBEpAbIMU TeAMH, KUAKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTbH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIITHON
obonouku 3emmu. OmnbiT Toppuyennu. M3mepenue arMocdepHOro naBieHHUS. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb /IaBJICHUS T'a3a OT TEMIIEPaTypBhl.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tejla M IUIOTHOCTH
JKUJTKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.
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VcnoBue mnuaBaHus TeN: IUIABAHWE WIM TOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TE€JIa U AKUJIKOCTH.

Jlabopamopuusie pabomot u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOTpyXKEHHOW B JKUIKOCTh YaCTH
Tena.

OmnpeneneHne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHWIIbIL, JECHCTBYIOLIECA Ha TEIO B KHUJIKOCTH, OT
MAaccChl TelIa.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH Te€Ja U OT MJIOTHOCTH KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHME JIOAKM M OIpeneneHue  eé
IPYy30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
peruara. [lpuMeHeHre TpaBHiia PaBHOBECHS pbhluara K OJOKY. «30JI0TOE MPABWIO» MEXAHHKH.
Koadpdumment mnonesnoro neiictBus (mamee — KIIJI) mpocteix Mexanm3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunetnmueckas M mnoTeHUMalbHas »sHeprus. IIpeBpamienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

Ornpenenenne pabOThl CHIBI TPEHHS MPU PABHOMEPHOM JBIDKEHHUM TeJlla 10 TOPU3OHTAILHOMN
MTOBEPXHOCTH.

Hccnenoanue ycioBUi paBHOBECUS pblyara.

N3mepenne KI1/] HakTOHHOM MIIOCKOCTH.

N3ydenune 3aKkoHa COXpaHEHUsI MEXaHUYECKOU YHEPTUH.

8 KUIACC

TenJioBble sIBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnyeckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )XKUIKOCTEH M TBEPABIX T€Nl HA OCHOBE TOJOKEHUN
MOJIEKYJIAPHO-KUHETUYECKOW Teopuu. (CMayuMBaHME M KalWUISpPHBIE SIBJIEHUSA. TerioBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH OHEpruu: Tervionepenada u
coBeplreHre paboThl. BUpl Teruonepenaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonunuectBo TemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH U TEemIoBOe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. IlnaBrneHue um oTBepleBaHUE KPUCTAITUMYECKUX
BEIIeCTB. YAenbHas Termjora maBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnaenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.
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10.
11.
12.
13.

Brnaxxnocts Bo3myxa.
OHeprus TOIIMBA. Y IeJbHAas TEIJIOTAa CrOPaHMSL.
[Mpuntunsr  pabotel TemoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATEIH U 3aLIUTa OKPY>KArOUIEH Cpeibl.
3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOLECCaXx.
Hemoncmpavyuu.
Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaWUISIPHBIX SBJICHU.
Habmntoienue TemnoBoro pacivpeHus Ted.
M3MmeHeHue naBiieHus ra3a Ipyu U3MEHEHUHU 00bEMA U HarpeBaHUU WM OXJIAXKICHHUM.
[TpaBuiia u3MepeHus TEMIIEpPaTyphI.
Bunb! Teruionepenayn.
OxJaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

. CpaBHEHUE TEIIIOEMKOCTEH Pa3IMYHBIX BEIIICCTB.

. Habmronenne kunenus.

. HabmroieHue mocTosTHCTBA TEMIIEPATYPhI PH TUIABIICHUH.
. Mojieau TeIIoBBIX ABUTaTEIEH.

Jlabopamopnwvie pabomot u onvimel.
OnbITh IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKESHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOJIOAEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TEl.
Ornipezenienne aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIXKICHUS.
[TpoBepka runore3sl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJI0MKA )KUJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.
HabGmronenne m3MeHeHus: BHYTpEHHEH 3HEpPruM Tejla B pe3ynbTare TeIulonepenadyd u padoTsl
BHEIIHUX CHUII.
HccnenoBanue sBJICHUS TEMJI000MEHa MPH CMEIINBAHUH XOJIOAHON U ropsyeil BObI.
OmnpeneneHne KoJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW NpU TEMJIO0OMEHE C HarpeTbiM
METAJIIMYECKUM LIUINHIPOM.
Omnpenenenue yieiabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.
Omnpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.
DJleKTprYecKkre 1 MATHUTHbIE SIBJICHHS.

Onextpuzanus Tei. JlBa poja IJEeKTpUYECKUX 3apsaoB. BzaumopelicTBue 3apsiKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTB CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX TE1 OT BEJINYUHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIAMH).

Onekrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. [IpuHuun cynepno3unun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3jeKTpuueckui 3apsan. CrpoeHue
atoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3apsa.
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DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHMSA DSJIEKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeMCTBHSI 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIleKTpuuecKoe HampsbkeHue. ColpoTHBIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma a8  ydacTka UElu.
[TocnenoBarenbHOE U MapajIebHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTPUUECKOIO TOKA. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOrO ToKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKast UHIYKLIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

N cTOoYHUKM TOCTOSIHHOTO TOKA.

JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBblii pa3psn.

. U3sMepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHue 3JIeKTpUYECKOro HaNpsKeHUsT BOJIbTMETPOM.

. PeocraTt 1 MmarasuH conpoTHBIICHUM.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MopenvupoBaHue HEBO3MOKHOCTH Pa3AelICHUs MMOTOCOB MAarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MAarHUTOB.

. OmbIT OpcTena.

. MaruuTHoe 1nosie Toka. DJIeKTPOMarHuT.

. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
. DJIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS NIEKTPUIECKOTO TOJIS HA MPOBOIHUKH U AUDTICKTPUKH.
CoOopxka u mpoBepKa padOThI AIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
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W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3MepeHne U perynmpoBaHue HaAPSKEHHUS.

HccenenoBanue 3aBUCHMMOCTH CWJIBI TOKA, HIYIIETO 4YE€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HANpsKEHUS Ha PE3UCTOPE.

OnBbIThL, IEMOHCTPUPYIOIINUE 3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIICHUS ITPOBOJIHUKA OT €ro
JUTMHBI, IJI0IAM ONEPEYHOT0 CEYEHUS U MaTepHalla.

IIpoBepka mpaBHila CIOKECHUS HANPSOKEHUNM MPU  IOCIEHOBATEIIBHOM COCIUHEHHHM JABYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, HIYILETO Yepe3 Pe3UcTop.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAIIPSLKCHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSTHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO MOJIs IOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3e/iCHUN.
HccenenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKUA C TOKOM M MarHuTa
OT CHWJIBI TOKA Y HAIPABJICHUS TOKA B KaTYILKE.

N3yuyenue neicTBUs MarHuTHOTO IIOJISI HA IPOBOJIHUK C TOKOM.

KouncTtpyrnpoBanue u usydenue paboThl AIEKTPOABUTATEINS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OnbIThl IO UCCIEIOBAHUIO ABJICHHS 3JIEKTPOMATHUTHOM MHIYKLMH: UCCIEIOBAHUE U3MEHEHUN
3HA4YCHMS U HAIPABJICHNUS MHAYKIIMOHHOI'O TOKA.

9 KJIACC

MexaHnn4yeckue siBJIeHHS.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6oHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBHKEHUE 1O OKpykHOCTU. Ileprnon m uvactora oOpamienus. Jluneitnas u
YIII0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CUjia TPEHHUS
IIOKOS1, APYTUE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO MaJeHUs.
[emwxenne mmaHer Bokpyr Connna. IlepBas kocmmuueckas ckopoctb. HeecomocTs n
Meperpy3KH.

PaBHOBecue maTtepuanbHON TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3ameHenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYIIbCA.
PeaxkTnBHOE ABIKEHHE.
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Mexanudeckas paboTa W MOITHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu u pabotel. [loTeHumanbHas SHEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas dHeprus cxarou npyxxunHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTe U TPAGKTOPUN ABM)KEHUS OJJHOTO U TOT'O )K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHHUS MPSAMOINHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUYKECHHUSL.

HabumroneHne ABM>KEHUs Tejla 0 OKPYKHOCTH.

Habnronenne MexaHMuecKux SIBICHUN, MPOUCXOAIINX B cucteMe orcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENILHO KaOMHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS TeJla OT MAacChl TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.

Habmtoienue paBeHCTBa CUIT ITPH B3aUMOJICHCTBUH TEII.

N3menenue Beca Tena nNpyu yCKOPEHHOM JIBHKCHHH.

Ilepenaya nmirynbca Ipyu B3aUMOJEHCTBAN TEIL.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUHU TEJL.

CoxpaHeHue UMIyJibca IIPU HEYIIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHue UMITYJIbca IPH a0COMOTHO YIPYTOM B3aUMOICHCTBHH.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOW SHEPTUH MPU JBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnwsie padbomot u onvimol.

KoHcTpynpoBanue TpakTta [Uisl pa3roHa M JajJbHEUIIEro paBHOMEPHOTO JIBXKEHUS IIapuKa WU
TEJIEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJBbKEHUs OpycKa WM JBUKEHHS LIapHKa 10 HAaKJIOHHON
IIJIOCKOCTH.

Omnpenenenne ycKopeHus Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKEHHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUNOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM J[IBKEHHUU 0€3 HayaJbHOM CKOpPOCTH IyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEJl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.
Onpenenenne k03P PULNEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paboOThl CUJIbI TPEHHS] MPU PABHOMEPHOM JBMKEHHH Tejla MO0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

. Onpenenenne paboOTHI CHIIBI YIPYTOCTH TIPU MOIBEME TPy3a C UCIOIB30BAHUEM HETIOBUKHOTO

U TIOABMKHOTO OJIOKOB.
N3ydeHne 3aK0Ha COXpaHEHUsI SHEPTUU.
Mexanuuyeckue Ko0JIeOaHUS U BOJIHBI.

KonebatenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHMI: MepHoJ, 4acToTa,
amMIuITyna. MaTtematuueckuii W NPYXUHHBIA MasTHUKU. IIpeBpaiieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKECHUU.
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3aryxatomue konebanus. Beinyxnennsle konebanus. Pesonanc. Mexanndeckrue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U onepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Meproia KoineOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproa KojeOaHui MOIBEIIEHHOTO K HUTH IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MTEPHOIA KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH TEPHOIa KOJIeOaHU rpy3a, MOIBEIMIEHHOTO K HUTH, OT MacChl Tpy3a.
OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IEpHOAA KOJeOaHUM NPYKMHHOIO MasiTHHKa OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBIL.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
DJIeKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE IoJie. ODJEKTPOMAarHUTHblE BOJHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJH. Mcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
DJeKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoIHOBbBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
N3ydeHne cBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
CgeToBbI€ SIBJICHHS.
JlyueBasg monenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEee OTpaKEHUE CBETA.
Hcnonb30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox mnyweit B mumH3e. Onrtuueckas cucrema ¢oTroanmnapara, MHKpOCKONa u
Teneckona. [’ a3 kak onTudeckas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.
Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. Clio)keHue CrieKTpajIbHBIX [[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
OINTHYECKUNA CBETOBOI.
Xoa nydeil B cobuparoiieil JuH3e.
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XoJ ay4deil B pacCenBaroIIeH JIMH3E.

[Tony4yenue n300paxKeHUi C MOMOIIBIO JIMH3.

[Tpuniun aeiictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.

. Paznoxxenune Oenoro ceera B CIICKTP.
12.

[Tomryuenue 6en0ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimel.
HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIydya OT yrJia MaJeHusl.
N3ydeHne xapakTepuUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCMMOCTH yIJIa MPEOMIIEHUSI CBETOBOIO Jy4ya OT yIJia MaJeHHs] Ha TpaHule
«BO31YX—CTEKIIO».
[Tony4yenne n300pakeHUH C MOMOIIBIO COOMPAOLIECH JTHH3HI.
Onpenenenne (GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUJIBI COOMPATOIEH TUH3BI.
OnBITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OMNBITHI IO BOCIIPUSATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.
KBaHTOBbBIC IBICHHS.

Omnsitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamunoaktuBHOCTE. Aubda, Oera- m ramma-m3nydeHus. CTpOCHHE aTOMHOTO siipa.
Hyxnonnas wmopgens atoMmHoro sapa. M3oromsl. PanuoaktuBHble mpeBpamienus. [lepuon
MOJTypacnaaa aTOMHBIX siJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX sifep. CBs3p Macchl U dHepruu. Peaknuu cuHTe3a u JeneHus saep. Vcrounuku
sHepruu ConHua U 3BE3 1.

Snepunas snepretruka. JleiicTBUs paAlOaKTUBHBIX U3ITy4YEHUHN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTpbl pa3aIMYHbIX I'a30B.
CnexTp Bogopo/a.
HaGnronenue TpekoB B kamepe Buibcona.
Pabora cuéTunka HOHM3UPYIOMIMNX U3TYyUCHUH.
Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopnwvie padbomot u onvimol.
HaGnroneHnue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYYECHUS.
HccnenoBanue TpEeKOB: U3MEPEHHE YHEPTUU YACTHIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenne paaroakTUBHOTO (oHA.

IHoBTOpPUTE/IBbHO-0000111a0 LM MOYJIb.

[ToBTOpUTENBEHO-0000IIAOMMN  MOAY/Ab MpeIHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111eHUs] IPEMETHOTO COJIEPKAHUS U OTBITA JIEATETbHOCTH, IPHOOPETEHHOTO MPH U3YyUEHUHU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneumBaeTcs JOCTHKEHHE NPEIAMETHBIX U
METaINpPEeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTh: OCBOECHHE HAy4YHBIX METOJIOB HCCIIEOBAHUS SIBICHUNU MPHUPOABI U TEXHUKH,



OBIIQJICHUE YMCHHSMHU OOBSICHATh (QU3UYECKUE SIBICHUS, MPUMEHSS IOJyYCHHBIC 3HAHHSA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBCHHBIE M SKCIIEPUMEHTAIILHEIE.

[TpuHIMIHATHHO AEATEIHPHOCTHBIA XapakTep JHaHHOTO pa3jelia pealn3yeTcs 3a CUéT TOro,
YTO 00YYarONIUeCs BHIMOIHSIIOT 33J]aHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3HUYCCKHE SBICHHSI
B OKPYKaroUIEH IPUPOJE U TOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METOIBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHMA, B TOM YHCIE IJIs
MPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIC OCHOBBI Han0oJiee BAYKHBIX IOCTUKCHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUIECKOTO MCIIOIh30BAHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MPEBPAICHHS] K COXPAHEHHSI BCEX U3BECTHBIX BUIIOB YHEPTHUU.

Kaxnas w3 TeM [aHHOrO MOMAYJIS BKJIIOYAET OSKCICPUMEHTAIBLHOE HCCIICIOBAHUE
o0oOmraromero xapakrepa. Moyib 3aBepliaeTcsi MPOBEICHHEM JHAarHOCTUYECKOM M OI[CHOYHOM
paboThI 32 Kypc OCHOBHOT'O 00IIIET0 00pa30BaHMUS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUS:
- MPOSIBIICHWE WHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (U3NYECKOM
HayKH;
- IEHHOCTHOE OTHOIICHUE K JOCTH)KEHUSIM POCCUHCKUX yUEHBIX-(DU3UKOB;
2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K QKTUBHOMY YYacTHUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKHX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;
- OCO3HAaHHE BaXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEIHOCTU YUYEHOTO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
- BOCHPHUSTHE OSCTETUYECKUX KAdyeCTB (U3NYECKON HayKH: €€ TapMOHUYHOTO IIOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
- OCO3HAHME LICHHOCTH (PM3NYECKON HayKu KaK MOLIHOIO MHCTPYMEHTA MO3HAHMSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENBCKON 1€ TEIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
- OCO3HAHME IIEHHOCTH Oe3omacHOro o0Opas3a *KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU IpaBHJI OE30MaCHOT0 MOBEAEHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AJIEKTPUUECKUM U
TEIIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;
- c(hopMUPOBAHHOCTh HaBbIKA pedICKCUU, TTPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TaKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa;
6) Tpya0BOro BOCIMTAHUS:
- aKTHUBHOE ydyaCTHE€ B DPELIEHUM NPAaKTHUYECKUX 3adad (B paMKax ceMbd, 00Opa3oBaTelbHOU
OpraHu3aliy, TOpoja, Kpas) TEXHOJIOTHYECKON U COLMAIbHOW HaNpaBIEHHOCTH, TPEOYIOIINX B
TOM 4Mcie U GU3NIECKUX 3HAHUH;
- HHTEpEeC K MPaKTUYECKOMY U3YUEHHI0 podeccuil, CBA3aHHBIX C (PU3UKOMH;
7) IKOJIOTrM4€eCcKOro BOCIIMTAHMS:
- OpHEeHTalMs Ha NpUMeHeHue (U3MUECKUX 3HAHMH JUIs pelleHus 3a7ad B 00JacTu
OKpYXKaroIlleld Cpelibl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX ITOCIEICTBUHI IS
OKpYXKaroIlel Cpeibl;
- 0CO3HaHMeE ITT00ANBHOTO XapaKTepa SKOJOTMUECKUX MPoOIeM U MMyTel UX pelIeHus;
8) ajanTanuu K U3MEHAIOIIHUMCH YCJIOBHAM COLMAILHON U NPUPOAHOI CpeabI:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU MPU BBIOJIHEHUU UCCIIEOBAHUM U MPOEKTOB (PU3NYECKON
HAIPAaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JeSITeIbHOCTD;
- TOTPEOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATH UJEHU, MOHATHUS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEN B 00acTh (DU3HKY;



- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpEMJICHHE aHAM3UPOBATHh U BBISBIATH B3AHMMOCBSI3H MPHUPOJBI, OOIIECTBA U YKOHOMHUKH, B
TOM YHCJIC C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUIA;

- OLICHKA CBOMX JICUCTBUH C yUETOM BIMSHHS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TJI0OATBHBIX
IOCJICICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cpopMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHbIE YUeOHbBIE ICHCTBHS, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTe/IbHBbIE YHHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

BBISIBIIAATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHU);

yCTaHABJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIAcCU(UKALMK, OCHOBaHUA i 00OOIIeHUs WU
CpaBHEHMSI;

BBISBJISAITh 3aKOHOMEPHOCTH U IPOTHUBOPEUUS B paccMaTpuBaeMblX (akTax, MHaHHBIX U
HaOJIOICHUX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJIATh IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U IPU M3YYCHUU (DPU3MUYECKUX SIBICHUM M MPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISTYKTHBHBIX M HHIYKTUBHBIX YMO3aKIIOUE€HHH, BBIIBUTATh
THIIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEIINYMH;

CaMOCTOSITENIbHO BBIOMpPATh CHocoO pemieHus ydeOHOW (u3nueckod 3amauu  (CcpaBHEHHE
HECKOJIbKUX BapHaHTOB PELIEHUS, BHIOOp HanOosiee MOAXOJSAIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/bCKUe 1eHCTBHA !

UCIIOJIb30BaTh BOIIPOCH! KAK MCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

IPOBOJIUTH MO CAMOCTOSITEIIbHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (U3UIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHUE (PU3UYECKOTO SIBICHUS;

OLICHMBaThb HA TNPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIMIO, MOJYyYEHHYI0 B XOJIe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYIUpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM INPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JajibHeilliee pa3BuTHE (U3NYECKUX TPOLECCOB, a TaKxke
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

NPUMEHSATH Pa3InIHBIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI MPH MOMCKE U 0TOOpe MHPOpMAIIUu
WIM JTAaHHBIX C YYETOM MPEASIOKEHHOM yueOHoM pu3ndeckoi 3a1auu;

aHATM3MUPOBATh, CHCTEMATH3HPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3TUYHBIX BHIOB U
dbop™M mpecTaBIeHNUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (opMy TpeiacTaBieHus HHOpMaLUU U
WITIOCTPUPOBATh pelllaeMble 33Ja4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
UX KOMOUHAIHSIMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B Xoe OOCYyXJCHHS y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOpPHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMON TEMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA
peleHne 3aa9u ¥ MoJIepKaHIe 0JIaroKenareaIbHOCTH OOIECHUS;

COTIOCTABJISITh CBOM CYXJCHHUS C CYXJACHHUSIMH JIPYTMX yYaCTHHKOB JHANOra, OOHapyXUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOIMYHO MPEJCTABIATH PE3yNbTaThl BBINOJIHEHHOTO (PU3MYECKOro ombiTa (IKCHEPUMEHTA,
UCCIIEIOBaHUS, TIPOCKTA);

MOHMMATh W WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHAYAIbHOH pabOThI MpHU
peLIeHNH KOHKPETHON (PU3UIECKOM PpOoOIeMBbl;

MPUHUMATH TEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS MO €€ JOCTHKCHHIO:
pacmpenensiaTh poid, OO0CYKIaTh MPOIECCHl U Pe3yibTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJICH;

BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOTO Pe3y/IbTaTa 10 CBOEMY HAIIPABJICHUIO
¥ KOOPAMHUPYS CBOU JCUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI;

OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMIUN MPOAYKT MO KPUTEPHUSAM, CaAMOCTOSITEIBHO
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3anus:

BBISBIISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJsl peIIeHUs
(bu3nUecKkrx 3HaHUMH;

OpUEHTUPOBATHCS B Pa3IMUHBIX MOAXOJaX MPHUHATHUS pelieHUui (MHAMBUIYyabHOE, MPUHATHE
pEILIEHNUs B IpyMIe, IPUHATHE PELLICHUI TPYIIIOi);

CaMOCTOSITENIEHO COCTABIIATh AJITOPUTM pelleHHs (pU3NUECKON 3a/1aud WM MJIaHa UCCIIEIOBaHUS
C Y4éTOM MMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb
IIpeAJIaracMble BApUAHTBI PEIICHMI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ H3MEHEHHUS,

OOBSICHATh NPUYMHBI TIOCTUKEHUS (HETOCTUKEHUS) PE3yIbTaTOB JIEATENbHOCTH, AaBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJl BBINOJHEHHS (DU3UYECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILUXCS CUTYalluH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WM JAUCKYCCHU Ha HAaydyHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU perieHnH (HU3MYECKUX 3a/1a4 UM B YTBEPKICHHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€E MPaBO JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoHny oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
UCIOJIb30BaTh TMOHATHA: (U3NYECKUE U XUMUYECKUE SIBIICHUs, HaOJIIOJEHUE, SKCIIEPUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEPHOE, JKHUIKOE, TIa3000pa3HOE), MEXAaHUYECKOE [BM)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPAMOJIMHEIHOE), TpaeKTOpus, paBHOJCHCTBYyIomas cuia, aedopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IBI;
pasnnyath sBieHus (aud¢ys3us, TEIIOBOE [BHKEHME 4YacTHL[ BELIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, MHEPLMs, B3aUMOJECHCTBUE TEJ, PABHOBECUE TBEPIBIX
TN C 3aKpeIUIEHHOM OCBbIO BpallleHHUs, Neperada JaBiIeHUs] TBEPAbIMU TeJaMH, )KMIKOCTAMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIABAaHUE TeJl, NPEBPALCHUS MEXaHWYECKOH SHepruu) Io
ONHCAaHUIO MX XapaKTEPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOLIMX JaHHOE
¢du3nueckoe sBICHUE;
pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (U3UUECKUX SIBICHHH B OKpYKAIOIIEM MHpE, B TOM
yhuciie (U3NYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
JKUBOM M HEXHUBOW MpHUpPOJE, ACUCTBUE CHIJIBI TPEHUS B NPUPOJE M TEXHUKE, BIIHUSHUE
aTMOC(EpHOTro JIaBJCHUs HA JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYard B TeJl€ 4YelIOBEKa, IMpU
9TOM INEPEBOJUTH IPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOICTBa
(mpu3HaKM) HU3NUECKUX SIBIICHU;,
ONUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMS, HCIONb3Ys (QU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BpeMs, IyTh, CKOPOCTb, CPENIHSAS CKOPOCTb,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Telna, KHUJIKOCTH,
rasa), BHITAJIKMBAIOLIAsl CHJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KO3(QULMEHT MOJIE3HOT0 JEHCTBUS MEXaHW3MOB, KMHETHYECKas M MOTEHLUAJIbHAs >HEPrus),
0P OINUCAHWW TIPABWJIBHO TPAaKTOBaTh (MU3WYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYHH, HX
0003Ha4YeHUs] U €IMHUIBl (U3UUECKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE TAHHYIO
(Gu3MUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3yYEHHBIX 3aBHUCUMOCTEN
(bu3nUecKuX BEIHYMH;
XapakTepu3oBaTh CBOMCTBA Teld, (U3WYECKHE SBJICHUS M IPOLECCHl, HUCIONb3Yys IpaBuiia
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKHU, 3aKOH COXPaHEHHs] MEXaHUYECKOM
SHEpPIrUU, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMAaTHYECKOE BBIPAKEHHUE;
OOBSICHATh (U3MYECKUE SIBIEHUS, NMPOLECCHl M CBOMCTBA TeJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull NMTPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NIPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMX IIaroB C OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
pemiate pacuéTHble 3a7aud B 1—2 AeWCTBUA, HUCHOJB3Ys 3aKOHBI U (POPMYIbI, CBA3BIBAIOIINE
¢duznyecKkue BETMYMHBI: Ha OCHOBE aHAlIM3a YCIIOBHUS 3a/1aydl 3alMChIBaTh KpPaTKOE YCIOBHE,
HOJCTABIATh (PU3NUECKUE BEJIUYMHBI B (POPMYJIIBI U TPOBOJIUTH PACUEThI, HAXOAUThH CIIPABOYHBIE
JTaHHble, HEOOXOJMMble JJsi pEUIeHHs 3a/ady, OIEHMBATh PEATUCTUYHOCTb MOJTY4EHHOU
(U3UYECKON BETMYUHBIL;
pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXHO DPEHIMTh MpPH IMOMOIIM (PU3MYECKHX METOJOB, B
ONMCAHWN HCCIIEJJOBAHMS BBLACIATH IPOBEPsieMOE NPEANOJIOKeHUe (TUIoTesy), pas3iandarb U
MHTEPIPETUPOBATH MMOTYYSHHBIN pe3ynbTaT, HAXOAUTh OIIMOKM B XOJE OMbITA, JI€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTam;



IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNH WM (PU3HUUECKUX CBOMCTB TE:
(GopMynHpoBaTh NpOBEPSiEMblE MPEINOI0KEHUs, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATh MpSIMBbIE WM3MEPEHMsI PACCTOSHUS, BPEMEHH, Macchl Tesla, 00béMa, CWIbl U
TEMIIEpaTyphl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3AHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHI,

MPOBOANTH HCCICNOBAHUE 3aBUCUMOCTH OIHOW (DU3MYECKOH BEIMYMHBI OT JAPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBHIKYILIETOCS TeEla OT
BPEMEHHU [IBUKECHUS Teja, CHJIbl TPEHHUS CKOJBbXKEHHUs OT Beca Tela, KayecTBa 0OpaboOTKU
IIOBEPXHOCTEN TE€lI U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHUS TEJl, CHJIBI
YIPYTrOCTH OT YIUIMHEHUS MPYXHHBI, BHITAIKUBAIOIICH CHUJIBI OT 00bEMa MOrpyKEHHOU YacTH
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeNO, YCIOBUN IUIaBaHWs TeJl, YCIOBUHA paBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4EOHOTO HCCIIEJOBAHUS, COOMPATh YCTAHOBKY U BBIIOJHSATH
U3MEpeHUus, CcJenysd MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl  IOJy4EeHHON
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BHUAE MPEUIOKEHHBIX TaOMUI] W TrpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs] (U3NYECKUX BEIUYMH (TUIOTHOCTH BEMIECTBA JKUJIKOCTH U
TBEPAOrO TeJa, CWIA TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJIO, KOA(P(OUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXAaHU3MOB), CJIEIys NPEAJIOKEHHON HMHCTPYKIMH: MPU BBINOJIHEHUM H3MEpPEHUl coOuparh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIMYUHBL;

COOITIO/IATh MPaBHJIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000pYIOBaHHUEM;
yKa3blBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JTMHAMOMETP, COOOIIAIOIINECS COCY/IbI, OAPOMETp, phIYar, MOJABMKHBIA M HETIOABHKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTB;

XapaKTepu30BaTh MPHUHLMIIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OMOpol Ha HX OnucaHus (B TOM 4HCIE: TOJIMIMIIHUKYM, YCTPOWCTBO BOJOIPOBOAA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp), UCHONb3ys
3HaHMSI O CBOMCTBaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOJIUTH MPHUMEPHI (HAXOAWTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
(bu3nUecKrux 3HaHUH B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH P 0OpallieHUH ¢
npubopaMy M TEXHMYECKUMM YCTPOMCTBAMHM, COXPAHEHMS 3/I0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIOIleH cpefe;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUHU C 3aJaHHBIM
MOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MYTEM CpPaBHEHUS PA3IUYHBIX
VCTOYHUKOB BBIJENATh UHPOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON HIIM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh IPH  BBIMIOJIHEHWU Y4YEOHBIX 3aJaHMM HAayYHO-TIONMYJSPHYIO JIUTEPATypy
(GU3MUecKOro coJepXKaHHs, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHWE IHChMEHHbIE W YCTHBIE COOOIIEHUs Ha OCHOBE 2-3
MCTOYHUKOB MHGOpManuu (HU3NYECKOTO COJEpKaHusl, B TOM YHUCIe MYyOJIUYHO AeNaTh KpaTKue



COOOILlEHUsI O pe3ysbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEJOBAaHWM, MPU STOM TI'PaAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBINA anmmapaT Kypca (U3MKH, CONPOBOXKIATH BHICTYIIJICHHUE
MPE3EHTALUEM;
IIPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIECIOBAHUN pacrpeaessTh 00S3aHHOCTH B IPyIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadaMH, CJIECIUTh 32 BBIIIOJHEHHEM IUIaHA JCHCTBUH,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BBICTpPAaUBATh
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBASA MHCHHUC OKPYXKAIOMIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
HCIIOJIB30BATh MOHATHA: MAaCcCa U PasMEPbl MOJICKYJI, TCIIJIOBOC JABUKCHHUEC aTOMOB U MOJICKYII,
arperatHble COCTOSHUSI BEILECTBA, KpUCTAUIMYECKHE U amMopdHbIe Tella, HACBHIIIEHHBIH U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3AyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEpPrus, TEIUIOBOU
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsll, JJIEKTPUYECKOE II0JI€, NPOBOAHUKH H
JUDJICKTPHUKH, TTOCTOSTHHBIN SHGKTqueCKHfI TOK, MAaroHuTHOC€ II0JIC,
pa3nuyath ABJICHUS (TEIUIOBOE pacIIMpPEHHE U C)KaTue, TEIIonepeaaya, TEMIOBOE paBHOBECHE,
CMa4YuBaHHUC, KAIIWJUIAPHBIC ABJICHHUA, MCHAPCHUC, KOHACHCAI WA, IJIABJICHUC, KpPpUCTAJJIW3alud
(oTBepmeBaHue), KWUIIEHHE, Terulonepenadya (TeIIONPOBOIHOCTb, KOHBEKIUS, H3IIy4YeHUE),
3JIEKTpU3ALMs TeJl, B3aUMOJCUCTBUE 3apsAJ0B, JACUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHC, B3aHMOI[efICTBHG MAardHuToB, IIGfICTBPIG MAardvMTHOI'O 110JI1 Ha MPOBOAHUK C TOKOM,
SJICKTPOMAaruuTHas I/IHILYKIII/IH) 10 OIIMCAHHIO MX XAaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3NYECKUX SBICHHHA B OKpPYKAIOIMIEM MHpE, B TOM
yrcne (pu3nveckue SBJICHHs B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE M KalUJUIAPHBIC SIBICHUS B
npupojie, KPUCTAIUIBI B Iipupoae, uznydenre ColHIa, 3aMep3aHre BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHue pOCHI, TyMaHa, MHEs, CHETa, JJIEKTPHUYECKHE SIBICHHS B aTMoc(depe, JIeKTPHIECTBO
JKUBBIX OPTraHW3MOB, MarHUTHOE TOJIe 3eMJIH, JIpeiid IMOII0COB, POIh MAarHUTHOTO TOJS JIJIs
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHUE, TIPU ATOM MEePEeBOAUTH MPAKTUYECKYIO 337a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKHX SBICHHUIA,
OMKCHIBATh M3YyUEHHBIE CBOICTBAa Tel H (PU3WYECKHE SBICHUS, HCIOIB3YS (PUINUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, yEIbHas TEIII0EMKOCTh
BEIIECTBa, YJENbHAas TEIUIOTa IUIABJIEHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CrOpaHHsl TOIMIMBA, KOA(M(UIIMEHT TMOJNIE3HOTO JEHCTBUS TEIJIOBOM MAIIUHBI,
OTHOCUTEJIbHAS BIIAJKHOCTH BO31yXa, JJIEKTPUYECKUM 3apsll, CHJIA TOKA, 3JIJIEKTPUUYECKOE
HaNpsDKEHUE, CONMPOTHUBIIEHHWE MPOBOJIHUKA, YIEIbHOE CONPOTUBJIEHHME BEIIECTBA, paboTa M
MOIONHOCTB JJICKTPUYCCKOTO TOKa), IIpru ONMHMCAaHWU IMPABUIIBHO TPAKTOBATbH (1)PI31/I‘~IGCKI/II>1 CMBICJI
HCIIONIb3YEMBIX BETUYMH, 0003HAUYCHUS M €AUHUIIBI (PU3NYECKUX BEIHUUH, HAXOTUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BETUYHMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHYUNH;
XapaKTepu30BaTh CBOWCTBA TeN, (PU3MYECKHE SBICHUS W TPOIECCHI, HCIOIB3Ys] OCHOBHBIC
IIOJIOKEHU A MOJ'IeKy.]'IflpHO-KI/IHeTI/I'—IeCKOI\/'I TEOpHUU CTPOCHUA BEIICCTBA, IPUHIUIT CYIICPIIO3ULIUN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUs 3apsja, 3akoH Oma JJis ydyacTka Lend,
3ak0oH [xoynsa—JIeHa, 3aKOH COXpaHEHHs DHEpPruHh, IIPU ITOM J1aBaThb CJIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATHYECKOE BHIPAKCHHE,
OOBSACHATh (PU3MYECKUE MPOILIECCHI U CBOWCTBA TEN, B TOM YHCIIe M B KOHTEKCTE CHUTYaIlHid
MIPAKTUKOOPUEHTUPOBAHHOTO XapPAKTEpa: BBIABIATH NPUUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH



00BsSICHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha 1—2 WM3YYEHHBIX CBOWCTBA (PU3MUECKHUX
SIBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3aJaud B 2—3 JAEWCTBUA, UCIOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBMS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3ajJaud, BBIOMpaTh 3aKOHBI U (POPMYIIHI,
HEoOXOoauMBbIe ISl €€ pelIeHUs, MPOBOJUTH Pacdy€Tbl M CPaBHHUBATh MOJYyYECHHOE 3HAUYCHUE
($U3nUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh NPU HOMOMIM (U3HUYECKUX METOO0B,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPEAINOJIOKEHUE, OLEHUBAThH
IIPABUJIBHOCTD MOPsIZIKA IPOBEIECHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MYECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(KanmwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHA BO3JyXa OT €ro o0béMa, TeMmIleparypsl,
CKOpPOCTH IIpollecCa OCTBhIBAHMS M HAarpeBaHUsl MpPHU U3JIYYEHHMM OT LBETa HW3JIy4darouiei
(mormnomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wionaan €€ MOBEPXHOCTH, 3JEKTpU3alMs Tl U B3aUMOJAEWUCTBUE BJIEKTPUUYECKUX 3apsiioB,
B3alMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allisd MAarHUTHBIX I[OJIEH IOCTOSHHBIX
MarHuTOB, JI€MCTBHSI MArHUTHOIO MOJIA HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOICTBa  JJEKTPOJBUTATENS  IMOCTOSHHOTO  TOKa):  (OpMyIHUpOBATh  MPOBEPSIEMBIE
IIPENIIOJIOKEHNS, COOMpPaTh YCTAaHOBKY W3 IPEAJIOKEHHOr0 O0OPYAOBAaHMS, ONUCHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

BBITOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HAIpPsDKEHUS. C MCIOJIb30BAaHUEM AaHAJIOrOBBIX NMPUOOPOB U JATUYUKOB (PU3MUECKUX BEIMYUH,
CPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCONMIOTHON MOTPELTHOCTH;

MPOBOAWTH HCCJICIOBAHUE 3aBUCUMOCTH OIHOW (DM3MYECKOH BEIMYMHBI OT JAPYrod C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHH (3aBHCUMOCTH CONPOTHUBJICHHS MPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAIU MONEPEYHOr0 CEUYEHUs U Y/AEJIbHOIO COMPOTHUBIIEHUS BEILECTBA IMPOBOJIHUKA,
CWJIBI TOKa, WAYILIEro uepe3 IPOBOAHHMK, OT HANpsHKEHHUs Ha MPOBOJHUKE, HCCIEeI0BaHUE
[OCJIEI0BATEIbHOTO M MApaUIeIbHOTO  COEAMHEHUH  NPOBOJHHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, cOOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUs, CeIys MPEUI0KEHHOMY TUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHJAE TaOMUI] U TpaduKOB, JenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOANTH KOCBEHHBIE U3MEPEHUs (PM3MUECKUX BEIUYMH (yAeNbHas TEMJO0EMKOCTh BEIIECTBa,
COMPOTUBIIEHUE MPOBOJHMKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA): IUIAHUPOBATH
U3MEpeHusi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeAys MPEIJIOKEHHOW MHCTPYKIUH, U
BBIYHCIIATh 3HAYEHUE BEJTUUNHBI,

co0uTr01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C
OMOpol Ha MX ONMCAHMA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), DJIEKTPUUECKHE TNPEAOXPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), HCIOJIb3YysSd 3HaHHS O CBOWMCTBAx
¢u3nuecKux sSBICHUNH U HEOOXO0MMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHHUUECKHE YCTPONCTBA W HM3MEpUTEIbHBbIE NMPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, IICUXPOMETp, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPHUYECKUX



LeNel ¢ MOCIeN0BAaTEeIBHBIM U IapaJuIeIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3indas yCIOBHBIE
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETICH;
IPUBOAUTE IPUMEpPHI (HaXOOUTh MH(OPMALMIO O MpUMEpax) MPAaKTUYECKOIO HCIOJIb30BaHUS
(u3nUecKrux 3HAHUH B MOBCEIHEBHON KHU3HM I 0OeCTIedeHUsT OE301IaCHOCTH MPHU 0OpaICHUH C
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl M COOJIOAECHUS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYKAIOLLEH CpelE;
OCYILLECTBIIATh MOUCK HH(popMamuu ¢Qusnyeckoro coaepxaHuss B VIHTepHeTe, Ha OCHOBE
UMEIONUXCA 3HAHMW W NYTEM CpPaBHEHUs JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
UH(POPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM UM MOKET OBITH HEIOCTOBEPHOM;
UCMOJIb30BaTh IPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHUl HayyHO-IOMYJSIPHYIO JIUTEpaTypy
(GU3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAJETh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE H KpaTKUE YCTHBIE cooOmeHus, 0000mas nadopmarmio
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOrO COJEpXKaHMs, B TOM YHCIE IMYOJUYHO MPEICTaBIIATh
pe3ysibTaThl NPOEKTHOM WM HCCIENOBATEIbCKON JEATENIbHOCTH, IPU 3TOM IPaMOTHO
UCTIOJIb30BaTh W3YUEHHBIH MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3CeHTAlNEN;
IIPU BBINOJIHEHUN Y4E€OHBIX NMPOEKTOB M MCCIEJOBAHUM (PU3NYECKUX IPOLECCOB PACHpPENETh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 33/1a4aMH, CIIEJUTh 3a BBIIIOJHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKJIAJ B
JeSATEIbHOCTh ~ IPYNIbl, BbICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIAA
FOTOBHOCTb pa3peliaTb KOHQIUKTHI.

K xoHuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:
MCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETA, MaTepUalbHAasl TOUKA, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBUKCHMSI, negopmanus (ynpyras, IUTaCTHYECKas), TpEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U TEPErpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEP/I0E TEJO, UEHTP TSKECTH TBEPJOTO TENa, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl MCITYyCKAaHUs U HOTJIOLIEHHs, aabda, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, IepHast YHEPreTHKA;
pa3nuyath  siBIE€HUS (paBHOMEPHOE W  HEpaBHOMEPHOE NPSMOJMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE MpPSAMOJUHEIIHOEe JIBU)KEHHE, CBOOOJHOE TWAaJCHHE TeJ, pPABHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJIEWCTBUE TEJ, PEAKTUBHOE IBU)KEHHE, KoJebaTeabHOoe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaXEHHE 3BYKA, MPSIMOJMHENHOE PpacHpOCTPAHEHUE, OTPAXKEHHE M IPEIIOMIIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaKEHUE CBETa, pPa3jIokKeHHe OeNoro cBeTa B CIEKTP U CIOKEHHE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJlMOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEWYaTOro CHEeKTpa M3JIydyeHHs) MO OINMCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KawoleM Mupe (B TOM
yucie (usnueckue sBICHHUS B MPHUPOJE: MPWIMBBI U OTIUBHI, JABWXKeHHE IutaHeT CoJHEYHOH
CUCTEMbI, PEAKTHUBHOE JIB)KEHHE >KHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KUBOTHBIMHU,
3eMJIETpSCEHUE, CEHCMHYECKHe BOJHBI, IyHaMH, 7XO, I[BETa TeJ, ONTHYECKHE SBJICHUS B
npupoje, Ouoioruyeckoe JeWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOIO



U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4M, paJHOaKTHBHOE
U3y4eHUE TPUPOAHBIX MHUHEpANOB, JACHCTBHE pAJAMOAKTHBHBIX H3Iy4YeHUH HAa OpraHU3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBICTSATH CYIIECTBEHHBIE
cBoMcTBa (MpU3HAKHN) (PU3HUECKUX SBICHHM;

ONHKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MYECKUE SBICHHS, HCIONb3YS (PHU3UUECKUe
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsl CKOPOCTh Tejla IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
IepeMelIeHle, IyThb, yIJIOBas CKOPOCTb, CHJIAa TPEHUs, CHJIa YIPYroCTH, CHJIA TSDKECTH,
YCKOpEeHHE CBOOOJHOTO TMajeHUs, BEC Tella, MMITYyJIbC Tela, MMITYJIbC CHJIBI, MEXaHUYecKas
paboTa M MOIIHOCTb, MOTEHIMAIbHAsl SHEPIrUs Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAS SHEPrHsl CXKATOM NpYKUHBI, KHHETUYECKas SHEpPrus, IMOJIHAs MeXaHHuYecKas
JHEprus, NEpPUOJ] M 4YacToTa KoJeOaHWW, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEIOMIIEHUS CpEefbl), IPU OMNHUCAHUU IPABUIBHO TPAKTOBAThH
(Gu3n4ecKuil CMBICI UCIOJIb3yEMBbIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (GU3NYECKUX BEJIUYHUH,
HaX0AUTh (OPMYIIbI, CBS3bIBAIOLINE aHHYIO (PU3MUECKYIO BEIMYMHY C JIPYTMMHU BEIMYMHAMH,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBA TeJ, (HU3UYECKUE SBJICHHUS U IPOLECCHl, MCIOIb3Ys 3aKOH
COXPaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TIATOTEHMSI, MPUHLMII CYEPHO3ULUU CHJI, TPUHIUI
oTHOcUTeNbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3AKOHBI
OTpPaKEHHsI U IPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHMs 3apsA0BOrO U MacCOBOIO YHCEN HpU
SJICPHBIX peaKUUsaX, IPU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa U 3alMCHIBATh €ro
MaTEeMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3UYECKUE MPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBIATh NPUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsicHEeHHE M3 2—3 JIOTMYECKUX LIaroB C OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4 (OMMUPAIOLINECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIONb3Yys 3aKOHBI
U (GOopMyIibl, CBs3bIBalOIME (U3MUYECKUE BETUYMHBL: HAa OCHOBE aHajM3a YCIOBHSA 3aJauu
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIONINE MIIM M30BITOUHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMyJbl, HEOOXOIWMMBIE [UIsl pELIeHMs, IMPOBOJUTH pacdy€Tbl M OLEHUBATh
PEATUCTUYHOCTD OJTYYEHHOTO 3HaUEHUS! (PU3NYECKON BETUUHUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO pEHIMTh IpPH IMOMOLIM (PU3UUYECKHX METOOB,
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBAThH
NPaBUIBHOCTh TOpPS/IKA MPOBEIEHUs HCCIIEAOBAaHUs, JAelaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHNUH U OIBITOB;

IPOBOJIUTH OMBITH [0 HAOIIOAECHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tem
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCThH INEpuoaa
Kosie0aHUM NPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH NMPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJibIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIEKTpP, U3yUEHUE CBOMCTB M300pak€HUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolieit JIMH3€e, HaOII0IeHNE CIUIONIHBIX U IMHEHUaThIX CIEKTPOB U3JIy4EHHUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHHUS, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

MPOBOAMUTH MpPHU HEOOXOTUMOCTHU CEPUI0 MPSAMBIX H3MEPEHUM, OINpeaenssi cpeiHee 3HaueHUe
u3MepseMoil BenuurHbl ((POKYyCHOE paccTosHHE coOMparolleil JHMH3bI), 0OOCHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MepUTeNHLHOr0 Ipudopa);



IPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIB30BAaHHEM MPSIMBIX
U3MEpEeHUl (3aBUCUMOCTh IIYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBMKCHMM 0€3 HayalbHOM
CKOpOCTH, TepHoa KojaeOaHHii MaTeMaTHYeCKOTO MasgTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXEHMsI CBETAa OT yrja MaJeHus M yIja NpeJoMJIEHUS OT yIya NaJeHHs): MJIaHUPOBATh
UCCIICIOBaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJy4YCHHON
3aBUCUMOCTH (PM3MYECKMX BEIMYMH B BHUAE Tabiul U TIpaduKoB, JenaThb BBIBOJBI 110
pe3yJibTaTaM MCCIIEI0BaHuUs;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI GPU3NUYECKUX BEIUYMH (CPEeHSS CKOPOCTh M YCKOPEHHUE Tella
OpY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOTHOTO MAACHUs, JKECTKOCTh MPYKUHBI,
KOO(PQHUIMEHT TPEeHHUs] CKOJIbKECHUS, MEXaHWYecKas pabdoTa M MOIIHOCTh, YacTOTa M TEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3bI, PaJUOAKTUBHBIA (JOH): IUIAHUPOBATh W3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIIOJHATH U3MEPEHMUSI, CIEAYS IPEII0KEHHON HHCTPYKLIUHU, BEIUUCIISITh 3HAUEHNE
BEJIMYMHBI M aHAJIW3UPOBAaTh IMOJIYYEHHBIE PE3YJbTaThl C Y4ETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPpH paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHHEM;
pa3auyaTth OCHOBHBIE IPHU3HAKU HM3YyYEHHBIX (QU3MYECKUMX MOJIENel: MaTepuaibHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJI0, TOUCUHBIM UCTOYHHK CBETA, JIy4, TOHKAs JMH34a, [UIaHeTapHasi MOJEIb
aTOMa, HyKJIOHHasi MOZ€JIb aTOMHOT'O Spa;

XapakTepu30BaTh NPUHLMIIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB M TEXHUYECKHUX YCTPOMHCTB C
OMoOpoil Ha MX omucaHus (B TOM YHUCIE: CHUJAOMETP, JATYUKHU IIOJIOXKEHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 53XO0JIOT, OYKH, IEpHUCKOIl, (oToanmnapar, ONTHYECKHE CBETOBOBDI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), McCIonb3ys 3HaHUS O CBOMCTBaX (DU3MUECKUX
SBJICHUH U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTMYECKMX TPOLIECCOB MPHU pEUIEHHH Yy4yeOHO-
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUIl B TIIOCKOM 3epKalie U
coOuparoIe TMH3e;

IOPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HAaHUM B MOBCEAHEBHOMN KHU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpaILEHUH C
npubopaMyl U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/10pOBbS U COOJIIOJEHUS HOPM
HKOJIOTMUECKOTO TOBEJICHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISITh MOUCK MHPOpMAUKN (Hr3HUecKoro coaepxanusi B MIHTepHEeTe, caMOCTOSITENBHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAWUTh IMYTH OIpPENeNeHUs] JOCTOBEPHOCTU IMOJy4YEHHON
MH(pOpMallK HAa OCHOBE UMEIOIMXCS 3HAHUI U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUl Hay4yHO-TIOMYJSIPHYIO JIUTEpaTypy
bu3nyecKoro cojaep:KaHMs, CIpaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpMalUU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/laBaThb COOCTBEHHbIE INMUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpMaLMM U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO COJEpKaHMs, MyOIMYHO MPEACTaBIATh PEe3yJbTaThl
IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JESATENBHOCTH, IPH 3TOM TIPAaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3y4aemoro pasjesna (GU3UKU U COMPOBOXK/IATH BBHICTYIIJICHUE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl"”

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOIY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a [HHE TUCKD p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHHU4uecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmnorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beEMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
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

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]ly CHIION TSXKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM H?)ﬂi:i)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK



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

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yecKoe IBMKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBILIEHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'IpaMI/I, KHUJIKOCTSIMHA B Ea3aMI/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CyILIECTBOBA 03 HOU
41 }GILH TB B3 - 3 e OCTh bubmuoreka [JOK
ODOTIOHI SEMIH. SaBHCHM https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmocheproe nasenme https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO AaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 BHCHMOCTD aTMOCGepHOT — bubmuorexa [JOK
JIABJICHI OT BLICOTBL HAl YPO https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau nmo reme
"ATtmocdepHoe naBieHue"”
ICTBHE oc a3a Ha
- Jle#icTBHE XKUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJAKOCTb)»

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

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Telsa B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJay

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

50

51

IImaBanue ten

Jlaboparopnas pabota
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

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

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckasi pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MomnocTts. EquHune MOITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOM MpU
HoabEME IO JIeCTHHUIE"

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

56

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiuare

57

58

KonrtponsHas pabora no teme
«JlaBreHme TBEPBIX TEI, KUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U ra3oBy» / Beepoccuiickast
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CI0BUSA
paBHOBECHSI pbIYara

Koaddurment monesnoro aecTeus
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannyeckas SHEpPIHUsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAIBHOE OIPENETICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



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

o TeMme "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATYpPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIHIBI paOOTHI TETIIIOBBIX

nsurareneid. [laposas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro nBuraresnsi.
TenuoBble ABUTATENN U 3aILUTA
OKpYKaroue cpeibl

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. Ctpoenue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma 11 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
54 ITocTosSIHHBIE MAarHUTEI, X
B3aUMOJECHCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 5 "
MOJIEW ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KA3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apsab.
57 3apsHKEHHBIE TeJI:a U UX ’ bubmmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3apPSIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOAHHBIN
anekTpuueckuii Tox" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



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
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJEKTPOMArHiuTOB B
TexHuke. JJaboparopHas padora
"N3yueHue neicTBUSI MArHUTHOT'O
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Mcnonb30Banue
ANEKTpO/IBUTATENIEH B TEXHUUECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AnekTpoaBuraTesns”

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnexrporenepaTop. Crocoos
MOJTYYCHUS SJICKTPUICCKON IHEPTHH.
DJEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka Kk KOHTPOIBHOM paboTe
110 TeMe "DIIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

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

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



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

MATrHUTHBIE SIBJICHUS"

KonTponbnas pabora no teme

66 "DJIEKTPUUECKHUE U MAarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele gBaeHus" https://m.edsoo.ru/ff0accbe

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teme "MargutHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue i[:;:enuﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubnnorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEPIOTO TEA C bubmorexa IOK
. “ P https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpaIICHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBECHE MaTepHaIbHON TOYKH.
AOGCOIIIOTHO TBEPIOE TETIO.
27 PaBHOBecue TBEpmOTO TENA C
3aKperIEHHOW OChIO BpallleHUSI.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHUYeCcKOe JBUKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KontpoasHas padbora mo reme
30 "Meszqu(:K(I))e IBHKEHUE bubmmorexa TIOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Tei
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3auMOAEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHON TOBEPXHOCTH»
37 CBs13b HEpPTUM U pabOTBHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 JlabopaTtopHas pabota «3ydeHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTnyecKkuil U py>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
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

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

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

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKA)

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MONEPEYHBIE BOJIHbI

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

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

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

[ToaroroBka K KOHTPOJIBLHOU paboTe MO

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

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

95 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-konpepenuus "lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIbI0 MOOMIILHOTO TenedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTIpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK



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
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Vcnonp30BaHue MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Hcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paCCpTO}IHI/I}I " OII)'ITI/I‘ICCKOI‘/JI bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JlehexTs
3penus. Kak coxpanuts 3penue”
Paznoxenue 6em0ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



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
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atoMoM. KBauTsl. JIuneliyaroie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALICHUS. bu6muoreka [JOK
N3otormsr https://m.edsoo.ru/ffOclal4
84 Pemrenne 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1672
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https://m.edsoo.ru/ff0c1a14
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87

SAnepHble peakuu. 3aKOHbBI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakiinu cunTe3a u AeneHusd siaep.
Ucrounuku sHeprun CosiHIla U 3BE31

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAnepaas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBnie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie paboThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHHIX M Ka4YECTBEHHBIX 33]1a4 110
teme "TemoBsle mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/1a4 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JIaGopaTopHble pabOTEI IO KYPC 1 1 Bubmaorexa ITOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, 0600meHne. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
snepHast gpusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

pa3indaTth ABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
IIPYA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIISTH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) (PUINUECKUX SIBICHUIN

14

1.5

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel MU (DU3MUECKHE SIBJICHMUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HaueHMsI M €AUHULIBI (PU3NUYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allUChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMi MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTWYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3aaud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a

YCJI0OBUA 3aJadd  3allMCbIBAaThb KpPATKOE YCJIOBHC, IIOJACTABJIATH




buznyeckue BeIUYMHBI B (OPMYJIIbI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HCOOXOAUMEBIE JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HaXOAWUTh OLIMOKH B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynHpoBaTh  MPOBEPsieMbIC
NOPEINONIOKEHUs, CcOOUpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIHPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C HCIOJb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIOJb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIOJIHATH U3MEPEHMUS, CIIEAYS NPEII0KEHHOMY ILIAHY,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, I€JaTh BBIBOBI

IO pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEeJI0KEHHOW MHCTPYKIMU: MPU BBINOJIHEHUN U3MEPEHUH coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JECUCTBUS HN3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OINHMCaHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOANUTE TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpPHUMEpax)

MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM




KU3HM 111 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O ITOBEACHHS B Oprma}omeﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIB30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COJAEp)KaHUs,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu HHrepHer, Bianersb
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTA, MPeo0pazoBaHms HHPOpMAITUH

W3 OJHOM 3HAaKOBOM CHCTEMEI B APYryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(pOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTkue COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCICIOBAHUN, MPU ITOM
rpPaMOTHO UCHOJb30BaTh HM3YUEHHBIM MOHATUIHBIA ammapar Kypca

($U3UKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBAThH
COOCTBEHHBIH BKJIaax B JACATCIBHOCTL  TI'PYIINbI, BBICTPAWBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KVIACC

Kon
IPoBepPsAEMOro
pe3yJjbTara

1.1

1.2

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh IMOHATHA

pas3indaTth SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

13

pacno3HaBaTb MPOABICHHEC HN3YUCHHBIX q)HSI/IT-IeCKI/IX SBIICHUN B

OKpYyzKaromeM MHpe, B TOM YUCIIC (1)I/ISI/I‘-IGCKI/IC SABJICHUS B MPHUPOAC,




14

1.5

IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHII  CMBICA  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULB! (PU3HUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTb  TIpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W IMPOIIECCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3allMChIBAaTh €ro MaTEeMaTU4YeCKOoe

BBIPA’XXCHUC

1.6

00BACHATH (hHU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIBbI0 1 — 2 M3y4YeHHBIX CBOICTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (bPI?»I/I‘leCKI/IX 3daKOHa WJIK 3aKOHOMCEPHOCTHU

1.7

1.8

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBUSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUYECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUIl pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIH,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3NYeCKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(bU3MYECKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEAOBAHUS, BBIACIAT
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

1.10

MPOBOANWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(U3MYEeCKUX ~ CBOWCTB  Tel:  (POPMyIHpPOBaTH  IPOBEPSEMBIC
MPENIoNIOKeHHUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

BBITIOJHATE IMPAMBIC H3MCPCHHUA C HCIIOJIBb30BAHUEM aHAJIOT'OBBIX

HpI/I60pOB U JaTYUKOB (1)I/I3I/IHCCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThLI




HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEIIMYUHBI OT JPYrol C MCHOJIb30BAHUEM IMPSMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY W BBIIOJIHATD
U3MEpEHUs, CIeAysd MPEeAoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUE TaOnuIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e301macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh MNPUHLUIMBI JIEHCTBUS HU3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEOOXoauMble

¢u3nyecKrue 3aKOHOMEPHOCTH

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISAITH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPHUYECKUX LIETIeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaIoIlel cpene

OCYIIECTBIISATh TOUCK MHPOPMAINHU (PU3NUECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCSA 3HAHUKW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpe‘{HBOﬁ WA MOXKET OBITh HeHOCTOBCpHOﬁ

1.18

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuaisl, pecypchl cetu HHTepHer; BiazeTte  npuéMamu

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HMCCJICOBATEILCKON  JCSATEIBHOCTH, IPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECAWTh 3@ BBINIOJIHCHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ, B JESITEIBHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

13

pa3jindaTrb SABJICHUA IO ONMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIHUX JAaHHOC (1)I/ISI/I‘~IGCKO€ SIBJICHUC

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PUINUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3Ys (U3MYECKHE BEIUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaUKHd  M3YYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTEpHU30BaATh CBOICTBa TCI, (1)H31/I'—IGCKI/Ie SABJICHUSA W ITPOLCCCHI,

HUCIIOJIB3Ysl H3YYCHHBIC 3adKOHBI, IIPpU S3TOM HOaBaTb CJIOBCCHYHO




1.6

1.7

1.8

1.9

1.10

GbOopMyIUMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXXECHHE

00BSACHATH (PU3WUECKHE MPOILIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbIO 2 — 3 HM3y4YEHHBIX CBOMCTBA

bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3ama4yu (omUparoIuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
¢u3nueckue BEIUYMHBI: HAa OCHOBE aHAlIM3a YCJIOBUS 3aJauu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBISABIATh HEJOCTAIOIIUE WU
n30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH PacuéThl U OLEHHBATh PEATUCTHUYHOCTh

MOJyYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TPH MOMOIIN
(bu3MUeCKUX METOJOB, UCIOJb3Ysl ONMCAHUE HCCIIEAOBAHUS, BBIACIAThH
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHHUS UCCICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3HYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTh TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefienss cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparoiieid JUH3bI), 000CHOBBIBATH BBIOOP cCrocoba

U3MepeHus (M3MEPUTENIBHOTO Mprdopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEIMYUH C
MCIOJIb30BaHUEM TMPSAMBIX M3MEpPEHUN: MIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pe3yIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BBIBOABI 110 pE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKUX  BEIMYMUH:
IUTAaHUPOBATh U3MEPEHHs], COOMPATh 3KCIEPUMEHTAIbHYIO0 YCTaHOBKY

U BBIIIOJIHATH U3MCPCHUSA, CIICAYH Hpe[[HO)KCHHOﬁ HHCTPYKIIMH,




1.13

BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIYYECHHBIE
pe3yJbTaThI C YYETOM 3aJaHHOM NOTPELIHOCTH U3MEPEHUI
coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYTIOBAHUEM

1.14

1.15

pasnyaTh OCHOBHbBIE IMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJelnei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJO, TOYCUHBIA UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIaHETapHas MOJENb aroMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB IPHU PEUICHUH y4eOHO-TTPAKTHYECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS U300paKEHUH B IIJIOCKOM

3epKajie u coOuparoIeii TMH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B IOBCEIHECBHOM
KU3HU g oOecriedeHusi Oe30MacHOCTH TIpH  OOpalieHuu C
npubopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaIoILel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUUECKOTO COAECPKAHUS B CETU
WutepHer, caMmocTosTenbHO (OpMyIHpys IOMCKOBBIM  3ampoc,
HaXOJUTb IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BmageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHGOPMALUU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IHMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX HCTOYHHUKOB (bI/I3I/I‘{CCKOFO

coJlep’KaHusl, MyOJIMYHO HPEICTAaBIATh PE3yJIbTaThl MPOEKTHOW WM




1.21

UCCIICOBATEILCKON  AEATEIBbHOCTH, P 3TOM  TI'PaAMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUIHBIN anmnapar u3y4aeMoro pasjaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTAlMed ¢ y4€ToM

O0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IPU BBIMOJIHEHUH y4eOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUYECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aIcKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ, B JEATEIBHOCTb IPYIIBbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KIIACC

Koxa
pasjaena

Kon

JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

1.2

1.3

Puszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
dusnyeckue SBICHUA: MEXAHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BeIMYUHBL. V3MepeHune  PpuU3MUECKUX
BenuunH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHnuil. MexayHapoHasi CUCTEMA €IMHULL

EcTtecTBeHHOHay4yHBIH METOJ| IMO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE THIIOTE3,
OKCIEPUMEHT 10 TPOBEPKE THIOTe3, OOBSICHEHUE

Ha6J'IIO,I[aeMOF O SABJICHHUA

1.4

Omnwncanue (bHSI/I‘ICCKI/IX SIBJICHUH C TIOMOIIBIO Mojieei

1.5

[IpakTuyeckune paboOTHI:

H#HH##Par###l13mepeHne pacCTOSHUM.
#HH##Par###3mepenue 00bEMa KUIKOCTH M TBEPAOTO
Tena.

#HH##Par###OnpeneneHue pa3MepoB MallbIX Tell.
#Hi#Par###13mepene  TeMnepaTypsl  NIPH TOMOILU

JKAJIKOCTHOTO TEPMOMETPA U AATUYMKA TEMIIEPATYPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIIECTBA

2.1

2.2

2.3

###Par#H#CTtpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbpl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTpOECHHE BEIECTBA

H#Hi#Par### ]| pmxenne YACTHII BEIIECTBA. CBs3b
CKOpOCTM  JBIDKEHMS  4YacTUI[ C  TeMIepaTypoil.
BbpoyHnoBckoe nBuxkenue, nupdysus

B3anmoeiicTBre 4acTHIl BEeNeCTBa: MPUTSHKEHUE U

OTTAJIKUBAHHC

24

#H##Par### Arperatuple COCTOSIHHUSI BEIIECTBA: CTPOCHHE

ra3oB, JKHIKOCTEH M TBépIILIX (KpI/ICTaJ'IJ'II/I‘-ICCKI/IX) TCII.




B3anmocBA3b MeXy CBOWMCTBAaMH BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX H HX ATOMHO-MOJICKYJIIPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboThI:

#H#Par###01enka quaMerpa aToMa METOJIOM PSAOB (C
ucronb3oBanueM pororpadmii).

#HHPar###OnpITBL 1O  HAOMIOJEHUIO  TETUIOBOTO
pacuMpeHusi ra3oB.

H#HHHPar###OnbITEL M0 OOHAPYKEHUIO JIEHCTBUS CHJI

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

. Mexannueckoe JIBUKCHHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBIKCHUE
###Par#Ht#CropocTs. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér mytu u BpemeHu
JBUKCHUS
SIBnenne wHepuuu. 3akoH WHepuuu. B3aumoneincTBue
3.3 Te KaK MPUYMHA U3MEHEHHUS CKOPOCTH JIBMDKCHUS TEll.
Macca kak Mepa UHEPTHOCTH Teja
34 ###Par#t# lnotHocTs BemiecTBa. CBSI3p MIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJAEUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cumibl ¢
' MOMOIIbIO JUHAMOMETpPA
37 #H##Par###ABnenue TaroreHuss u cuna TsokectH. Cuna
' TSDKECTH Ha JApYrux miuaHeTtax. Bec Tena. HeBecomocTh
28 Cuna Ttpenus. TpeHUE CKOJNBXKEHUS U TPEHUE TOKOS.
' Tpenue B Ipupoe U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npsMoi. PaBHoIeHCTBYIOIAs CUIT
[TpakTudeckue paboTHI:
3.10 OmnpeneneHne CKOPOCTH PaBHOMEPHOTO  JBIDKEHUS

(mapHKa B KHUAKOCTH, MOACIIN QJICKTPHUYICCKOTO




3.11

3.12

aBToMOoOWII W Tak ganee). OmnpeneneHue CpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
NPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@usnyeckue SBICHUSA B IIPUPOJE: NIPUMEPHI ABWKEHUS C
pasIMYHBIMHM CKOPOCTSIMHU B JKUBOW U HEKUBOW IPUPOZE,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

JaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

41 YBEJIMUCHUS JTABIICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza oT o0béMa,
' TEeMIePaTypbl
43 ITepenava naBiieHus] TBEPABIMH TEIAMHM, YKHIAKOCTSIMHU U
' razamu. 3akoH Ilackais. [lTHeBMaTHYECKHE MAIIMHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIarmuecs: CoCy/sbl.
['unpaBiyecKkue MEXaHU3Mbl
AtMmocdepa 3emnn u armocepHoe naBienue. [Ipuannbl
A CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emid. OTMbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 Usmepenne armocdepHoro npapneHus. [Ipubopsl ans
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTIPYKEHHOE B HHX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue
49 [TpakTudeckue paboTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT




00béMa TMOTrpYXKEHHOH B KHUAKOCTH YacTH TeJa.
OnpeneneHye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0,  NOrpyxéHHoe B  kuukoctb.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLIEH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu

KOHCTPYUPOBaHME  JIOOKM U OIpeleleHue e

IPY30MO0ABEMHOCTH

dusnyeckue  SBICHHMS B OpUPOJE:  BIUSHHE
4.10 aTMOC(EepHOTO JaBIICHNs HA KUBOH OpraHu3M, IIaBaHUE

pbIO

Texnuyeckne ycTpoicTBa: COOOIIAIOIIMECS COCY/BI,
411 YCTPOMCTBO  BOJAONPOBOJA, THAPABINYECKUNA Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanudeckas MOITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAA
' IUTOCKOCT. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHne mpaBuia paBHOBECHUS pbldara K OJIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO JeNCTBUS MEXaHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [Tonmnass mexaHWdveckas dHEprus. 3aKOH W3MEHEHUs U
' COXpaHEHHsI MEXaHUIEeCKOH SHEPTHH
[IpakTuueckue pabOTHI:
5.9 ###Par#t#Onpenenenue pabOThl CUTBI TPEHUS TPHU

pPaBHOMEPHOM JBHKCHHM TEClIa 10 I‘OpH3OHT3J'II;HOI71




noBepxHoctu. MccienoBanue yclIOBUM  paBHOBECHS
ppuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

®u3nyeckue SABJICHUS B npupoaec: pblHaru B TEIC

5.10
4es0BeKa
TexHuueckue YCTPOMCTBA: pblUar, TMOJBWXHBIA U
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kox Kon
IIpoBepsiemble 3JieMeHTHI CO/IeP:KAHUS
pa3jiena 3j1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOPHH CTPOCHHUS BemiecTBa. Macca ©  pa3mepsl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MOJIOKEHUS MOJICKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUIAKOTO U Ia3000pa3HOro
6.2 cocrosiHMil BemecTBa. Kpucrtamnnmueckue u amopdHbie
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TeJ
6.3 Ha OCHOBE TMOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKON
6 TEOPHH
6.4 CMaunBaHUE U KaNWUISIPHBIE SBICHUS
6.5 TemoBoe pacupeHne u cKaTHe
56 Temmneparypa. CBs3b TemmepaTypbl CO CKOpPOCTBIO
' TETJTOBOTO JIBIKEHHSI YaCTHUI]
67 Buytpennss sueprust. CriocoObl U3MEHEHHs] BHYTpEHHEH
' SHEPIHH: TeIIonepeada u CoBepIIeHue padboThl
6.8 Bunsl Tersonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS,
' U3Iy4yeHue
KomnyectBo  TemnoTel.  YienbHas — TEMJIOEMKOCTb
6.9
BEIIIECTBA




TernmooOMeH U TeEIIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAINIMYECKUX BEILIECTB.
. VY nenbHas TemioTa MiaaBiIeHUs
[TapoobOpa3zoBanue w  KoHAeHcanws. McmapeHue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTo
JABJICHUSA
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus ToIuBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbiX — asuratenet  KITJ]
6.15 TEIUIOBOTO JABUrarens. TersoBble ABUraTeNld U 3alluTa
OKPY’KaroIEeH Cpebl
3aKOH COXpaHEHUS U MPEBPAILEHUs SHEPTUHU B TEIIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
#H#HHPar###OnbITEI IO OOHAPYKCHUIO JCHCTBHSI CHII
MOJIEKYJISIPHOTO IPUTSKEHHUSL.
#HHPar##H#OnbITEl 10 BBIPAIlMBAHUIO  KPUCTAJIOB
MOBAapEHHOM COJIM WM caxapa.
#HHPar###0OneITEL TIO HAOJIOAEHUIO  TEILIOBOIO
paciIvpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEIl.
##HPar###Onpenenenue naBieHUs. BO3AyXa B OajuloHe
Inpuiia.
6.17

H#HHHPar###0OnbITE, JTEMOHCTPUPYIOIINUE 3aBUCHMOCTH
JaBJICHHUs BO3[yXa OT €ro oO0bEéMa U HarpeBaHUs WU
OXJIAKJCHHUSL.

##HPar###11poBepka rUMOTE3bl JIMHEHHON 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTyphl.

###Par##Habmonenne M3MEHEHUs BHYTpEHHEHN
SHEpPIUM Tela B pe3ylbTaTe Terulonepeaayd M padoThl

BHCIIHHUX CHUIJI.




6.18

###Par###llccnenoBanre SBICHUS TEIIOOOMEHA TpH
CMEIIMBAHUU XOJIOTHOU U TOpsueH BOJBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METALTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue YIEIbHOH  TEIIOEMKOCTH
BEIIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/IyXa.

#H##Par##Onpenenenue yneabHONW TEIJIOTHI IJIaBJICHUS

JIbaa.

dusnyeckue SBJICHUS B MPHPOJAE: TMOBEPXHOCTHOE
HATSOKCHHE W KaNWUBIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne CoHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOIb30BAaHUS KPUCTAIJIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

3J'IeKTpPI3aI_II/I$I TCII. I[Ba poaa 3JICKTPUUICCKHUX 3apA10B

7.2

7.3

7.4

BsaumoneiictBue 3apsbkeHHbIX Ten.  3akoH Kymona
(3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCIKIY TCJ'IaMI/I)

Onekrpruueckoe nojie. Hanpspok€HHOCTh 3IIEKTPHYECKOTO
nosid. IlpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsaoB. JIEMEHTapHBIN
anekTpuyeckuil 3apan. Ctpoenue aroma. IIpoBonHuku n

TUDJIEKTPUKU




7.5

3aKkoH COXPAHCHUSA IJICKTPUICCKOI'0 3apdaa

ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS

7.6
NEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOTO TOKa
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax
g Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
7.
HaIpsHKEHNE
9 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
7.
COIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma 11 ydyacTka uenu
[locnenoBarenpHOE W HapajUIeIbHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PaGota W MOIIHOCTB 3JIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
DNEeKTpUYeCKUe LEenu U MOTPEOUTENH SIEKTPUUECKOMN
7.13
sHepruu B ObITy. KopoTkoe 3amMblkaHue
[TocrosHHbIe MarHuTHl. B3auMopencTBUE NOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mone. MarHuTHoe mojie 3eMid U €ro
7.15
3HaYEHHE IS KU3HU Ha 3eMiie
6 OmneIT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.
7.1
[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
DNeKTpoJABUTaTeab MOCTOSTHHOrO ToKa. Mcnonbp3oBaHue
7.7
JJIEKTPOJBUIaTeNe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIIOPTE
Onbertel @apanes.  SIBneHume  IIEKTPOMArHUTHOM
7.18
naaykiuu. [Ipasumno Jlenna
DIEeKTPOTeHEPATOP. Cnioco0mI TTOTyYEHUS
7.19 NEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHECPIrun




7.20

[IpakTuyeckue pabOTHI:

OnbIThl IO HAOMIOAEHUIO 3JIEKTPU3ALUM TeJl UHIYKIUEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJIHUKU U AUDJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKEHUS
Ha PE3UCTODE.

OnbIThI, JEMOHCTPHUPYIOLINE 3aBUCHMOCTD
JNEKTPUYECKOTO CONPOTHUBIICHUS IIPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBHia CIOKEHMS  HAIPSOKEHUH  IIpU
IIOCJIEIOBATEILHOM ~ COEAUHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuiia A1 CWIbI TOKA MPU MapajuleIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEIIIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKECHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHuTHOTO B3aMMOJEHCTBHSI ITOCTOSIHHBIX MArHHUTOB.
N3yueHne MarHuTHOrO IOJIS MOCTOSIHHBIX MarHUTOB IIPU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTH  CHJIBI
B3aMMOJCHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKAa W HallpaBJIeHHd TOKAa B Karylke. l3yueHue
JEICTBUSL MarHUTHOTO IIOJISI HA INPOBOJHUK C TOKOM.

Koncrpyuposanue u HU3y4YCHHE paboTsl




3JIEKTPOABUTATEIIS. N3mepenue KILJ
UIEKTPOABUraTeNIbHOM  ycTaHOBKM.  OmbBITBI 1O
UCCIIEIOBAaHUIO SIBJICHUS DJIEKTPOMATHUTHOM MHIYKLIMU:
UCCIIEIOBAaHUE W3MEHEHMM 3HAu€HUs W HalpaBJICHUS

WHIYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKUE
SBIIGHUsT B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE Moje 3eMiiu, JApeld MooCcoB,
POJIb MAarHUTHOTO TOJIA JUISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, DSJIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPATOpP NOCTOAHHOI'O TOKA

9 KNIACC
Kon
Kon anementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHUWYECKUE ABJIEHUA
Mexannyeckoe JBrKeHHE. MarepuanbHas — TOYKa.
o1 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
##HPar##HepaBHOMepHOE MPSIMOJIMHEIHOE JIBUXKEHUE.
8 8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEPaBHOMEPHOM JBUKECHUH
VYckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE
85 JBUKECHHE
8.6 ##HPar####CroOoHoe nanenue. OnbITel ["anunes
8.7 ###Par###PaBHoMepHOE JBHKEHUE 10 OKPY>KHOCTH.

[lepriog m uactora oOpamieHus. JluneliHas U yrioBas




ckopoctH. LleHTpocTpeMUTEIEHOE YCKOPEHUE

8.8 [TepBrrit 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperwnii 3akon HeroToHa

8.11 #HH##Par###] [puHIUTT CYTIEPITO3UITUU CHUT

8.12 Cuiia ynpyroctu. 3akoH ['yka

313 ###Par###Cuna TpeHus: cuila TPEHUs CKOJbXEHHUS,
' CHUJIa TPEHHUS MTOKOSI, IPYTHE BUBI TPCHHUS

514 #H##Par###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
' TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS

815 JBuxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMHuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku

816 PaBHOBecue maTepuanbHON TOUYKH. AOCOTIOTHO TBEPAOE
' TEJIO

817 #i##Par####PaBHoBecre TBEPIOro Tella C 3aKPEIUIEHHON
' OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyinbsce cumsl

8.19 3aK0H COXpaHCHHS HMITYJIbCA

8.20 #H#HPar##PeakTBHOE IBIKEHHUE

8.21 Mexanunyeckas paboTa U MOIIHOCTD

8.9 PabGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu 1 paboThl

893 [MorennmaneHast dHEpPrus Tela, MOJHATOTO  HaX
' MOBEPXHOCTHIO 3eMJITH

8.24 [ToTeHuManpHas 3HEPTUs CKATON IPY>KUHbI

8.9 ###Par##Kunetnueckass ~ sHeprua.  Teopema 0
2 KMHETUYECKON SJHEPTUHU

8.26 #H#HPar##H##3aKoH coxpaHeHHs] MEXaHUIECKOH SHEPTHH

[IpakTuueckue padboOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
8.27 WIM JIBIJKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.

OHpe,Z[CJICHI/IC YCKOpPCHUA TCJIa IMPU PaBHOYCKOPCHHOM

JABUMXXCHUHU I10 HaAKJIOHHOM INIOCKOCTH.




HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka ruUMOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadyabHOW CKOPOCTH IYTH OTHOCSTCA
KaKk psAx HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JaBieHud. OnpezneneHue
koabdunrenta TpeHUs ckoipxeHus. OmnpeneneHue
KECTKOCTH TpYyXuHBL. OnpeneneHne paboTHl  CHIIBI
TPEHUsT TMpPU PABHOMEPHOM [JIBJKEHMM Tela IO
TOpPU3OHTAILHOW TOBepXHOCTU. OmnpeneneHne padOTHI
CWIbl  yOpYyrocTM  OpH  HOIbEME  Ipy3a C
HCIIOJIb30BAHUEM  HEMOABM)KHOIO M IMOABMXKHOI'O

OJIOKOB

dusznueckue SBICHUS B IIpUpoAc: NPUIIHMBBI U OTJIHUBBI,

8.28 nBukeHue IutaHeT COJHEYHOM CHUCTEMbl, pEaKTHBHOE
JBMKCHUE KUBBIX OPTaHU3MOB
899 TexHuyeckue  ycTpoWcTBa:  CIHMIOMETp, JATYUKU

IIOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKHU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a
9.2 Maremarnueckuit 51 IIPY’KWHHBIN MasiTHUKHU.
' [IpeBparenune sHepruu npu KojaedaTeabHOM ABHKEHUN
03 3aryxaromue KoyiebaHus. BbIHyXJeHHBIE KoeOaHMs.
' Pe3onanc
Mexannyeckue BoJiHbI. CBONMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbie W monepeyHble BOMHBL. J[JIMHA BOJHBI U
' CKOpOCTB €€ pacrnpocTpaHeHUsl. MeXaHU4eCKHUE BOJIHBI B
TBEP/IOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WNudpa3Byk u yapTpa3zByk
9.7 [IpakTuueckue padbOTHI:

OHp CACIICHUC YaCTOThI n nepuona KOJIeOaHMH




9.8

9.9

MaTEMaTHYECKOr0 MasiTHUKA.
OmnpeneneHue 4acToTbl W Hepuojga  KosebaHui
IIPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH  Ilepuoja  KojeOaHui
MIOABECIIEHHOT0O K HWUTH Ipy3a OT J[UIMHBI HHTH.
HccnenoBanue 3aBUCHMOCTH  Ilepuoja  KojeOaHui
IIPYKUHHOTO MasiTHUKAa OT Maccel rpysa. lIposepka
HE3aBUCUMOCTH nepuoaa KosieOaHuH rpysa,
IIOJIBEIIEHHOTO K HWTH, OT MAaccChl Ipy3a U >KECTKOCTHU
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs
duznueckue SBICHUS B Iprupoac: BOCHPHUATUC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, DX0

TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yAbTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37eKTpOMarHUTHBIX BOJIH
102 OnexkTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.
' BonHoBEIE cBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOMCTB  JJIEKTPOMarHUTHBIX BOJH  C
MTOMOIIIbI0 MOOHMIIBHOTO TeliehoHa
Ousnueckue SBICHUS B TPUPOAE: OHOIOTHYECKOe
10.5 JeiicTBHE BUJUMOTO, yIbTPaUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUI
10.6 TexHuueckue yCTpOMCTBA: HCIOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
111 JlyueBast monens cBera. MicTouHHMKYM cBETa
11 11.2 [psMoNMHENHOE PACIIPOCTPAHEHHE CBETA
113 OTtpaxenne cBeta. [Imockoe 3epkaiio. 3aK0H OTpaKEHUS

CBCTa




[Ipenomnenue cBeta. 3aKOH MPEIOMJIEHUS CBeETa.

14 [TosiHOE BHYTpPEHHEE OTPAKCHHE CBETA
11.5 JIunza. Xopx jtyyen B IMH3€
116 OnTuueckast cuctema ¢oroamnmnapara, MHUKPOCKOMA U
' TeJecKora
117 I'maz kak omnrtuyeckas cucrema. biauzopykoctb u
' JaTbHO30PKOCTh
118 Paznoxenue Genoro cBera B criektp. OnbiTel HetoTOHA.
' CrnosxeHue cieKTpajbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuyeckue pabOTHI:
#HHHPar###ccienoBanue 3aBUCUMOCTH yria
OTPaKCHUSI CBETOBOTO JIy4a OT yIJIa MaACHHUS.
###Par##13yuenue  XapakTepUCTHK  H300paskeHUs
IpeaMeTa B TNIOCKOM 3epKalie.
#HPar###ccienoBanue 3aBUCUMOCTH yria
MPEIOMIICHUST CBETOBOTO JIyda OT yIJIa IaJaeHUs Ha
119 TpaHULE «BO3JIYX — CTEKIIOM.
' ###Par##H# lonyuenne  M300paXeHUH C  MMOMOIIBIO
coOuparole JTMH3HI.
#H##Par###0npenenenue (POKYCHOTO PpACCTOSHHUS U
ONITUYECKOM CUITBI COOUPAIOIIEH JTHH3BL.
#H#HPar#H#OnbITEL 10 pa3joKeHUI0 Oeyoro cBera B
CHEKTD.
H#HHHPar###OnBITEl IO BOCHPUSITUIO IIBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI
Oduznyeckue sBIeHUs B mpupone: 3aTMeHus CoiHia u
11.10 JlyHbl, 1IBE€Ta TEJ, ONTHUYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOICTBA: OUKH, MIEPUCKOIIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
191 Onwitel Pezepdopna u muranerapHas MoJelb aToMa.
12 ' Mopens aroma bopa
122 Hcnyckanwe W TOTJIONMICHUE CBETa aTOMOM. KBaHTHLI

JInnenyaTele CIIEKTPbI




12.3

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

Crtpoenue aromHoro sapa. HykioHHas Monenb

12.4
aTOMHOTO siapa. M3oTonsl
125 PaguoaxkTtuBHble npeBpaieHus. llepuon mnomypacmana
' ATOMHBIX SJEP
126 SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsIOBOIO U
' MacCcOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
128 Peakuun cunresa u aenenus saep. VIcTOUHUKM 3HEprUun
' ConHua u 38€311
129 Snepnas osHepretuka. JlecTBHE  pagMOAKTUBHBIX
' W3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue paboOTHI:
HaGintoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 W3IIYy4ECHHUS.
WccnenoBanne TpeKOB: M3MEPEHHME SHEPIUU YACTHIIbI
10 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenne paanoakTHBHOTO (poHA
®usznyeckue SBICHUSA B INPHUPOAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3JIYYEHHE MPUPOJHBIX MHUHEPAJIOB,
NEICTBUE PAaJUOAKTUBHBIX W3IyYEHUH Ha OpraHUu3M
YeJioBeKa
1212 Texauueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunscona




ITPOBEPAEMBIE HA OI'D 10O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue posm  QU3MKKM B  HAYYHOM  KapTHHE  MHPa,
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SIBJICHUH TPUPOABI, O POJH DSKCIECPUMEHTAa B
¢usuke, o cucremooOpasymoomeid poaun (GU3MKM B pPa3BUTHH
CCTECTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIOIHMH
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTHHE MHUpa, O BKIJIAJAC POCCUHCKUX M 3apyOCIKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O IBMIKEHUU Kak
Croco0e CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HpUPOABI
(MEXaHMYECKUX, TEIJIOBBIX, AJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXAalOLUIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJNYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30OBAHHEC UX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I"ICCKI/IG SABJICHHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HU3Yy4YCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO Tpynaa: HaOMroAeHHE (PU3HUECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYUEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BEIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpoueccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJISATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTb IPUHLMINGI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3MUYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHHNA (UMUK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYEHHOW WH(POpPMAIIMM HAa OCHOBE UMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHuid HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepuer; BiameHue 0a30BbIMM  HABBIKAMH  IIpeoOpa3zoBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe aBumkeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHUTENBHOCTD ABUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHUE. CpenHsas ckopoctb. Dopmyna s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE mpsMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPJIWHATHI TEla OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 x(t)=x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl TPOEKIHUHU CKOPOCTH, TPOEKINH
NepEeMELICHHs,, IIyTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JBUKCHUH
3aBUCHUMOCTh KOOpPJIMHATBl T€Jda OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKECHUS:
2
Self)=vp, *i+ay* ;
2
@opmynbl UIsI NPOEKIUU MEpPEeMENICHUs, MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£T_TS_T
I'padukm 3aBHUCHUMOCTM OT BpeMEHHM Uil NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, NPOEKLUUU MEPEMELIEHUS, KOOpAUHATHl IPH PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe manenue. GopMyiibl, ONUCHIBaKONIME CBOOOAHOE MaJeHUE Tella IO
BEPTUKAIM (JBUKEHHE Tela BHHM3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH
1.5 3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,
IOPOEKIMH CKOPOCTH ¥ KOOPIHMHATBI MpPHU CBOOOJHOM TaJeHHHM Tejla I10
BEPTHUKAIH




CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTdu. Hampasienue
CKOPOCTH.

Qopmyna AJid BBIYMCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMmyiia Uil BBIYACICHUS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHocTs Bemectsa. Popmysa i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
B3anmopeinicteue Ten. Tperuit 3akoH Herorona:
1.11 Fy 4 =-F
TpeHue Mokosi U TpeHHE CKONbXEeHUs. PopMyIa I BBIYUCICHUS MOJLYJISI CHJIBI
TPEHUS CKOJIbKEHUS:
1.12

Fpo=u-N




1.13

Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -M,
F=G.-—L1_2
'L
Cuna TsoxecTd. Y CKopeHHe CBOOOIHOTO MaIeHUsI.
®opmyna a7 BBIYUCICHUS CUJIBI TSHKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTts u MEeperpy3Kkun

1.15

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIUYnHa.
p=mi

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOM CUCTEMBI TEN:
p=myU +im, Ly =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTh:

=24
I

Kunernueckas u MOTCHIHAJIbHAas SHCPIrus. d)opMyna JUIA BBIYUCIICHUSA

KHHETHYISCKOU OHCPIUU:

H!UE
By

TeopeMa 0 KMHETHYECKOM SHCPIUH. CDOpMy.TIa JJIA BBIYHUCIICHUA HOTCHHH&HLHOﬁ

OHCPIruu T€jia, IOAHATOrO

Haa 3eMIIEH:




E,=mgh

Mexanndeckas SHEPIusi:

E=E;.+E 2
1.19 N
3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXAaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpaleHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHUS.
[IpocTble MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Poruar. Moment cuitbl: M - FI.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBnenue TBEpAOTrO TEINA.
dopmyna 1 BBIYUCIICHUS JABJICHUS TBEPAOIO Tea:
_F
Pe3
191 JlaBnenue raza. ATMOcepHOe 1aBIeHHE.
I'mapocTaTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
®opmyrna 1151 BBIYUCICHHS TABJICHUS BHYTPU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. PopMyna Ajig ONPENETCHUS BBITAJKUBAIOLIEH CHUIIBI,
JIEMCTBYIOIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23
Fage =PEV
VYcnosue rutaBanus tena. [lmaBanue cys0B ¥ BO3yXOTUIaBaHUE
194 Mexannueckne KojeOaHus. AMIUTMTYyda, TEpUOJ M dYacToTa KoJIeOaHHil.

®opmyiia, CBSI3bIBAIONIAs YACTOTY M MEPUO/I KOJIeOaHU:




1.25

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruu Inpu

KoJIe0aTeIbHOM JABUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIECPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'PaHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL;, KO3(PPUIIMEHTa TPEHHsS! CKOIbXKEHHUS; paOdOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI OpycKa IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHUusi Opycka Mpu JBUKEHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThI M
nepuoga KoieOaHUM MaTeMaTHYeCKOro MasTHMKA; 4YacTOThl M Iepuoja
KOJICOAHUH TPYKUHHOT'O MasTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIYar;
paboThl CHJIBI YHOPYTOCTH MpU NOIBEME Ipy3a C IMOMOIIBIO HEMOABHKHOTO
6110Ka; pabOTHI CHJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ NOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Tela; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO TaBJICHUS U OT
poJla TIOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYXHUHE, OT CTENEHU
nedopmaiuu IpyKUHBI, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJeOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU IPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phIuara

Qusuueckue s61eHUs 6 Npupoode: TIPUMEPHI JBUKEHHS C PA3IUYHBIMU
CKOPOCTSIMH B JKUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B MPUPOJIE U
TEXHUKE, TPUIUBBI W OTJIMBHL, JBIWKEHHE TUTaHeT COJIHEUYHON CHCTEMBI,
PEaKTUBHOE JTBUKEHHE KUBBIX OPTaHU3MOB, PhIYard B TEJIE YEIOBEKa, BIUSHUE

aTMoc(epHOro JaBleHUsS Ha XUBOM OpraHus3M, IUIaBaHHE pbHIO, BOCIPUSTHE




3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYeCcKue BOJIHBI, HYHAMH, 3XO

Texnuueckue yCWlpOZZCI’}’l(?Cl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6LITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKON  TEOpUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmdeckue u amopHbie Tena

55 JIBuxenue dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMXKEHMSI 4YacTHUIl C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN 3HEepruu

2.7 Buapl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE
Harpesanue wu oxnaxnenue ten. KommdectBo — TemnoTsl.  YjaenbHas
TEMJI0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEILIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHnaeHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCe

210 UcCnapeHuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelpHas TemioTa

' napooOpasoBanus: L = Q/m
2.11 BnaxxHocTs BO3nyxa
212 [InaBnenne wu kpucrasmszauus. I3MeHeHHE BHYTpPEHHEH DJHEPrUM IIpU




IJIABJICHUU U KpUCTAJIJIM3allN. Y,Z[CJ'II)HEUI TCIJIOTA I1JIaBJICHUA

0

m

2.13

BHYTpCHHHH OHEPIYs CropaHus TOILJIMBA. YI[GJ'II)HaH TCILIOTA CTOpaHusA TOILIMBA:

q=Q/m

2.14

[Tpuntumnbe! paboTe! TermoBbix ABuraTenei. KI1JI remmoBoro asurarens

2.15

2.16

2.17

Ilpakmuueckue pabomul

H3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIr0 BOAOH KOMHATHOH Temmeparypbl (UKCHUpPOBAHHON
MacCCbl, B KOTOpYIO OIIyHICH HaneTI)If/'I HUWJIMHAP, KOJUYCCTBA TCILIOTHI,
OTJAHHOTO HArpeThiM LWIMHIPOM, IOC]IE OIyCKaHHWsl €ro B BOJY KOMHATHOM
TEMIICPATYPHI, OTHOCHUTEIBHON BJIQYKHOCTH BO3/1yXa, YI[GJIBHOﬁ TCIIJIOThI
IUIaBJaeHus JpAa. lccienoBaHuMe M3MEHEHUs TeMIepaTypbl BOJAbI  IIpU
PA3JIMYHBIX YCJIOBUAX; ABJIICHHUA TermiooOMeHa Inpu CMCUIMBAHHUHU XOJIOZIHOﬁ u

ropsiuei BOJbI; MpoIecca UCTIapEeHHs

Duszuueckue s61eHUs 8 npupode.‘ MMOBCPXHOCTHOC HATSIKCHUC W KAIIUJIJIAPHBIC
SABJICHUST B NPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3IIYUCHUC COJ'IHI_Ia, 3aMECpP3aHUuc

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHA, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'ICKTpI/I3aI_[I/I$I TCII. I[Ba BHUJIAa SJICKTPUYICCKHUX 3aPA10B

3.2

BsaumonerictBue 3apspkeHHBIX Tenl. 3akoH Kynona

3.3

3.4

3aKOH COXpaHEHHs JICKTPUIECKOTO 3apsiia

Onektpuueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpmHnmn

CYHEPHO3UINU IJICKTPUICCKUX moJiei (Ha Kau€CTBECHHOM ypOBHe)

3.5

3.6

Hocurenu snektpuyeckux 3apsaoB. JleMCTBUE SIIEKTPUYECKOrO TOJIS Ha
3JIeKTpUYECKre 3apsabl. [I[pOBOJHUKY U TUIIEKTPUKH
[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudeckoro Toka. Cuia Toka.

Hanpsxenue.




I=qg/t,U=A/q

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R =pl/S

3.8 3akon Oma ayis ydactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:

I, =1, U=U,+U,: R=R +R,
39 [TapannenpHOE COeMHEHNE TPOBOTHUKOB PAaBHOTO CONTPOTHBIICHUS:
U=U;I=1I+I; R:%.

CMmenraHHbIe COSTMHEHUS TTPOBOTHUKOB
Pa6ota u MmomHOCTh 2nekTprueckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenmna:

3.11 O=I"R-t

312 OneiT Opcrega. MarHuTHOE TMOJie MPSMOTO TMPOBOJAHHMKA C TOKOM. JImHumM
MarHUTHON WHTYKITUU

313 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHCTBHE ITOCTOSHHEIX
MarHuTOB

3.14 JleiicTBre MarHUTHOT'O NOJISL HA MPOBOJIHUK C TOKOM

3.15 Omnbrter @apazes. SBnenue snekTpoMaruuTHoN HHAYKIUU. [IpaBumno Jlenma
Ilpakmuueckue pabomol
W3mepeHnue  AlEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOLIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.

3.16 HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHMKAIOMIETO B MPOBOJHHUKE

(pe3ucTopsl, JaMIouKa), OT HAIMPSKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHUBIICHHS OT JUIMHBI POBOJHHUKA, IJIOIIAJN €0 MOIEPEYHOI0 CEUCHUS U
YAEIBHOIO CONIPOTHUBIICHHUS.

HpOBepKa npaBujia JIs1 SJICKTPUYCCKOTO HAIIPAKCHHA IMPU MOCICIOBATCIIBHOM




COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUJia IJId CHJIbI SJICKTPUYCCKOroO TOKa IIpH

napajuieJIbHOM CO€IUHEHUU TPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6leHUs 6 npupooe: SIEKTPUUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMITH, peiid MmoItocoB,
POJIb MAarHUTHOTO TOJIS JUIS XKU3HHU HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DJIEKTPUYECKOW  DHEPTUHU,  AJIEKTPOOCBETUTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTe/IbHbIE AIIEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
NPEIOXPAaHUTEIH, DIIEKTPOMArHUT, 3JICKTPOJBUIATE]Ib IOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DneKTpoMarHuTHbBIE BOJHBL. [1Ikara 3J1eKTpOMarHUTHBIX BOJTH
3.20 JlyuaeBas mojnenb cBera. [IpsiMonMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBeta
304 Jlunza. Xox siyueit B nmuH3e. DOKycHOE paccTossHHE JTUH3BL. ONTHYECKas Cuiia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuaeckue mpruOOpbI
Tpaxmuueckue pabomul
#HH##Par###I3MepeHe  ONTUYECKON CHJIBI COOMpAroIed JUH3BI; (POKYCHOTO
paccTosiHusl coOuparoliei JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeAMEeTa U
N300paKeHMsI, KOT/Ia TpeIMeT PACIONIOKEH B TBOMHOM (DOKYCeE), MOKa3zaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### ccnenoBanue cBOMCTBa M300paXKEHUsI, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa TPEJIOMJICHHS CBETOBOTO JIyda OT yrja IMajeHHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Qusuueckue ssnenus 6 npupooe. 3atmMenus ConHua u JlyHbl, IBeTa Ted,
' OTNITHYECKHE sIBJIeHUs B aTMoc(hepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBLBLIE SIBJIEHUA
A1 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuuu anbga-u Oera-

pacrmaja




4.2

Omneitel Pe3epdopna o paccesauio anbda-dactuil. [Lranerapnas Mozenb atoma

4.3 CocraB aroMHOTO sigpa. M30TOmb!

4.4 [Tepuon momypacnaza aTOMHBIX AP

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apPsAJ0BOI0 U MAaCCOBOTO YHCEI
Qusuueckue s61eHUs 6 npupode. ©CTECTBEHHBIM PaJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIydd, PaTUOAKTUBHOE W3IIyUCHHE MPHUPOJHBIX MHUHEPAJIOB,
JECHCTBUE PaJIMOAKTUBHBIX U3JTydCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usmka, 7 xnace/ [lepsimkun .M., BanoB A.M., AKuinoHepHOE 00IIeCTBO
«M3narenbcTBO «lIpocBeienune»

» ®uswnka, 8 knacce/ [lepeimkun A.B., OOIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«3narenbcTBO «IK3aMEH»

» ®uswka, 9 xnacce/ [lepeimkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBa M.A.,
Axunonepnoe o6mectBo «M3natenbctBo «lIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

B cocras yueOHO-MeToanueckoro kommiekra (YMK) no ¢usuke mis 7-9 knaccos (A. B.
[lepoimkuna «@usuka» s 7, 8 kiiaccos u A. B. Ileppiukuna, E. M. I'yrauk «®@uzuka»
g 9 knacca o011e00pa3oBaTeIbHBIX YUPEHKACHUIN)

®uszuka. COOpHUK BOIPOCOB U 3a/1a4. 7—9 KI1acChl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

1. bu6mmoteka [1OK https://m.edsoo.ru/ff0c2c52

2. Enunas komnekus Hugposeix OOpa3oBarensHbix Pecypcos. — Pexum nocryna:
http://school-collection.edu.ru

3. http://www.openclass.ru) http://www.bing.com,



https://m.edsoo.ru/ff0c2c52
http://school-collection.edu.ru/
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