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HosicHuTeIbHASA 3aNUCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO 0OIIero OOpa3oBaHMs COCTaBleHa Ha
OCHOBE IMOJOXXEHUW U TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHOil paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.

[IporpamMa mo (u3KMKe Ha YpOBHE OCHOBHOTIO OOIIEro OOpa3oBaHUS COCTaBJIECHA Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC OO0, a Takke ¢ ydeToM
denepanpHOl paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMoAaBaHus y4eOHOTOo
npeaMera «Pu3uka.

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYyYalolIUMXCsd W OpraHu3alMi0 H3y4deHUs (GU3MKU Ha
NeSITeTbHOCTHON OcHOBe. B mporpamMMe mo (u3uKe yYWUTBHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npeamera B peanmmszanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I11er0 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojiam
o0yueHusi (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYECHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCp)KAaHUS U Y4yeTe BO3PACTHBIX
ocobeHHocTel 00yyJaronxcs.

[Tporpamma o pusuke pazpadboTaHa C LIEJbI0 OKa3aHHUsI METOANYECKON TOMOIIH YUUTEIIO
B CO3/IaHUU paboueil MPorpamMMsbl 10 y4eOHOMY MPEIMETY.

®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM /ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKONBbKY (PU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBIECHUH, N3y4aeMbIX XHUMUEH,
Ouosnorueii, actpoHoMHeld U Qu3nyeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, IpeAocTaBiseT HauOojee siCHble oOpas3ipl MPUMEHEHHMs HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U UHTEpeca K HaykKe Yy
oOyyJaronuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIUMH €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAyYHO OOBSICHSTH SIBICHUS,

® OIEHUBATh M IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIETOBAHUS;

® HHTEPHPETUPOBATH JaHHBIC U UCTIOIB30BATh HAYYHBIC TOKA3aTEIHCTBA JIJIS TIOMyUEHUS

BEIBOJIOBY.

[lenu wm3yueHUs: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
KOHLENIMK TpenofaBaHusi yueoHoro npeamera «dusuka» B 00pa30BaTeNIbHBIX OpPraHU3alMsIX
Poccutickoii denepariu, peaau3yomuXx OCHOBHBIE 00111e00pa30BaTeIbHbIC TPOTPAMMBI.

Llenu u3yuenus Gu3MKu:

e [puoOpeTeHHMEe HHTEpeca M CTPEeMJICHHs OOYy4alolmMXCsl K HAy4YHOMY H3yUYCHHIO

MPHUPOJIBI, PA3BUTHE UX HUHTEIJICKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJAE T[O3HAHUS U (POPMHUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;



e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3yUeHHUs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
e (opMupoBaHHE MPEJACTABICHUNA O POIH (HUUKU IS PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHl;
® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyayuieid mnpodeccunoHaTbHON
NEeSITEIbBHOCTH, CBSI3aHHOM C (PM3UKOMU, MOATOTOBKA K JaJIbHEHUIIEMY 00YYEHHIO B 3TOM
HarpaBJICHUH.
JocTwkenne STHX 1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIeunBaETCs peLICHUEM CIeAYIONUX 3a/1ay:
e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
e [pUOOpEeTeHHME YMEHHH ONHCHIBAaTh M OOBSCHATH (PU3MUECKUE SIBICHUS C
MCIOJIb30BaHUEM TOTyYEHHBIX 3HAHUI;
® OCBOGHHE METOJIOB PEIICHUS MPOCTEUIINX pPACYETHBIX 3a7ad C HCIOIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMEHUH HaOJNIONaTh TMPUPOIHBIC SBICHUS ¥  BBHITIOJIHATH  OTIBITHI,
nabopaTopHble pabOTBI M HKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIH30BAHUEM
MU3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE MPUEMOB pabOThl ¢ HHpoOpMAIUEl (U3UUYECKOTO COAEpKAHUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KCHUSX (U3MKH, aHAIW3 W KPUTHUECKOE
OlICHMBaHKE WH(OPMAIINK;
® 3HAaKOMCTBO €O cepamMu NPoPecCHOHATBHOMN AEATEIIbHOCTH, CBI3aHHBIMU C (DPU3UKOA,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3MUECKOM
HAYyKH.
OO6miee 4KciIO YacoB, PEKOMEHIOBAHHBIX JUIsI M3yueHUs (U3UKKA Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieni0), B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 KJ1acce — 102 yaca 3 yaca B HEJIEI0).

[Ipennaraemplii B mporpaMMe Mo (QU3MKE MepedeHb J1adOpaTOPHBIX pabOT U OIBITOB
ABJISIETCS. PEKOMEH/IaTeJIbHBIM, YUUTEIb JIeaeT BHIOOP IMpU NMPOBEIEHUN JTaOOPATOPHBIX paboT U
OTIBITOB C YUYE€TOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUaromuXcs, CIIMCKa SKCIEPUMEHTATbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJTApCTBEHHOT'O 3K3aMeHa 1o (hU3UKe.



1. COAEP)KAHUE YYEBHOI'O INPEJIMETA «®U3UKA»

7 KUIIACC
®u3uka u eé poJib B IO3HAHNH OKPYKAOIIEro MUPa.

®usnka — Hayka o npupoze. SBneHus npuponsl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
ITorpemnocTs M3MepeHuit MexayHapoaHas CUCTEMA €IMHMULI.

Kak ¢usuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT NMpUponay. EcTecTBeHHOHayuyHBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro sBieHus. OmnucaHue
(u3NYECKUX SBJIEHUH C IIOMOILBIO MOJETEH

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM M LU(POBBIM

npubopom.

Jlabopamopnwvie padbomut u onvimol.

1. OmnpeneneHue LEHbI JeIEHUs LIKAIbl U3MEPUTEIBHOTO NpHOopa.

W3mepeHune pacCTOSHUM.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TENA.
4. OrmpepesieHre pa3MepoOB MaJbIX TEJ.
5. UsMmepeHne temmepaTypbl NpPU MOMOIIMA KUJKOCTHOTO TEPMOMETpAa MW JAaTUUKA

TEMIIEpaTyphI.
6. IlpoBeneHue wuccieqoBaHUS MO TMPOBEPKE THUIOTE3bl: AAIBHOCTh MOJETA IIApUKAa,
MYyIIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA IMyCKa.
IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHUHU BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. OTMBITH, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBuwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHL[ C TEMIIEpaTypou.
BbpoynoBckoe nBmwkenue, nuddysus. BzauMopeicTBHe dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPJIbIX
(KpUCTaINIMYeCKuX) Tel. B3auMOCBs3b MEXKIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKEHHUS.

2. HaGmoaenue muddy3un.

3. HaGmroneHue sBICHHM, OOBSICHIIONUXCS MPUTHKEHUEM WM OTTAIKWBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopusie pabomsl u onvinol.

1. OruenHka auamerpa aroMa METOAOM PsiIOB (C Ucmosib3oBaHueM (hoTorpaduwii).

2. OmnbIThl IO HAOJIOICHUIO TEIVIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

JIBM:keHMe U B3aUMO/leilicTBHE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu u BpeMeHU JABUKECHUS.

SlBnenue wHepruu. 3aKOH HMHEpUMU. B3aumopeicTBue Tesn Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElIeCTBa.

Cwia kak XxapakTepucTtuka B3aumojercTBus Tten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MEXaHU4eCKOTo JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOI.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpelHed CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapuKa M0 HAKJIOHHON
IJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAOIINXCS TOBEPXHOCTEN.

JlaByieHue TBEPABIX TeJl, JKUIAKOCTel 1 ra3os.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT o0bema, Temnepatypsl. [lepenava naBneHus: TBepAbIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaroniuecs cocyabl.  ['mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namieHue. [IpuumHBI CylIecTBOBAaHUS BO3TYLIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJCHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaya naBneHUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Ibl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM TMOTPYKEHUE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH Ha TeEJO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAKOWIECH CHIIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, NEUCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpy>XKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHpPOBAHUE JIOAKM M OIpeleieHue e€
Ipy30I0ABEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrHUs.
Mexanudeckast pabota. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

ppiuara. IlpuMeHeHne mpaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ MPABHIIO» MEXAaHUKH.
Koadpduuuent mnonesnoro peiictBus (manee — KIIJ) mpocteix Mexanu3moB. Ilpocteie
MEXaHU3MbI B ObITY M TEXHUKE.

Mexanuveckass sHeprus. KuHetmueckas W nNoOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUH B IPYTroi. 3aKOH COXPAHEHHS YHEPTUU B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomsl u onvimot.
1. Omnpenenenue pabOTHl CUJIBl TPEHUS TNPU PABHOMEPHOM [BHKEHUH Tela II0
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBanue yciaoBHI paBHOBECHS pblyara.
3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.
4. V3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOM SHEPTUU.
8 KUIACC

TenjoBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHMS BemiecTBa. Macca
W pa3Mepbl aTOMOB H MOJIEKyJd. OMNbITbl, MNOATBEPXKAAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHUM BemecTBa. Kpuctammnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauumBaHWE M KanWULIpHbIE siBlieHUs. TeruioBoe
pacUIMpeHne U CHKaTHue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHM)KCHHUS YACTHIIL.
Buyrpennsist sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH »SHEpruu: Terionepenada u
coBepirieHre paboThl. BUIbl Teruionepenaun: TeIonpOBOAHOCTh, KOHBEKIIHS, H3IyICHHUE.



KommuectBo Temnorel. YiaenpHas TEIIOEMKOCTH BeEHIECTBA. TeIUIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX

BCIICCTB.

VYnenvHas TtemnoTta IuiaBneHus. I[lapooOpazoBanue u KoHaeHcaius. Mcmaperwe.

Kunenue. VYnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHWIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxunocTe Bo3ayxa.
3H€pI‘ U1 TOIIJIMBA. yIIeJILHaSI TCIJIOTA CTOpAaHUA.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.
3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmopenue nuddysun.

3. HaOmroneHnue siBneHUN CMauyuBaHUs U KallWJUIPHBIX SIBICHUH.

4. HaOmroneHue TerIoBOro paclupeHus Tel.

5. H3meHeHue naBieHMs raza Ipu M3MEHEHUH 00bEMA U HarpEBaHUU WM OXJIAXK]ICHUU.

6. IlpaBuna uzmMepeHus TeMiepaTypsl.

7. Bunel Teruionepeaayu.

8. OxyaxkJeHue Mpu COBEPILIEHUU PadOTHI.

9. HarpeBanue ripu coBepilieHUN pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEeHUE TEMIIOEMKOCTEH pa3IMUHbBIX BEIIECTB.

11. HabmroieHue KuneHusl.

12. HaGmroieHre MOCTOSIHCTBA TEMIIEPATY Pl IPH TUIABICHUH.

13. Mojeny TemIOBBIX ABUTaTeNIe.

Jlabopamopuvie padomol u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThl O HAOJIIOACHUIO TEMJIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTENH U TBEPBIX TE.

4. OrmpeneneHue JaBjleHUs Bo3lyXa B OaJlJIOHE MIIpULA.

5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MJABIEHHS BO3AyXa OT €ro oobéma Hu
HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.

7. HaGmoneHue m3MeHeHHs BHYTPEHHEW SHEpruM Tejla B pe3yJsibTaTe TeIulonepeadd u
paboThI BHEIIHUX CHJL.

8. HccnenoBanue siBieHUs TEIIIO0OMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOAbI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.

10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

11. HccnenoBanue npouecca UCIIapeHus.

12. OnpeneneHre OTHOCUTEIbHOM BIaXXHOCTH BO3/IyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.

3JI€KTpI/l‘leCKI/[e U MAarHUTHBIC SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aWMOJEHCTBUS 3ApSKEHHBIX TE1 OT BEJIMYUHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



QnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYILIECTBOBAHMS JIJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YJIEIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTpUUECKOr0o TOKa. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3anMoneiicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonennpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT 1 MarasuH CONpOTHUBIICHHAN.

. B3auMmopeiicTBrue MOCTOSIHHBIX MAarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH Pa3AeJIeHUs MOJIOCOB MAarHUTa.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ 1moJie ToKa. IJIEKTPOMArHHuT.

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKIU.

N
w

. OnbrTer @apagest.
. 3aBUCUMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.
. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.
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o b



Jlabopamopmnwvie padbomwt u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHHe CUIIbI TOKA.

H3mepeHue u peryiupoBaHKe HaMPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOAHMKA OT €r0 JJIUHBI, TUIOIIAIU TOMIEPEYHOr0 CEYEHHS U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 Pe3ucTop.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYLIETO Yepe3 JaMIO4yKy, OT HalpsHDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHre MarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MNpU UX OOBEAMHEHUU H
pa3JelIeHNN.

ok wnNRE

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYHO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBHSI KaTYIIKHA C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. N3ydeHue neicTBUs MAarHUTHOIO 1071 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHMS 3JIEKTPOMArHUTHOM HHAYKIMH: HCCIEI0BaHUE
W3MEHEHUH 3HAaYCHUs U HaIlPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

MexaHnn4yeckue siBJIeHHS.

Mexannueckoe asmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoiinHelHOe BkeHne. CBoOoaHoe manenne. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTEIIEHOE YCKOPEHUE.

ITepsoiii 3akon HeroTona. Bropoii 3akon Hptorona. Tpetuit 3akon Herorona. [lpuniun
CYNIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOSI, IPYTHE BUJIbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenune 1uianer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroeHne MexaHu4eCcKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmroneHue nBHXEHHUS Tela 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tejla U IeUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeJl.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOJHOM MaICHUH.

16. CoxpaHeHne MEXaHNYECKOW SHEPTUH MPH JIBUKEHUU TeJla MO/ IeUCTBUEM NPy KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa U JaJbHEWIIEro paBHOMEPHOTO ABM)KEHHUS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHHS IapuKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NPU PABHOYCKOPEHHOM JBMKEHHM IO HAKJIOHHON
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTe3sl: €cId MpPH PaBHOYCKOPEHHOM [JBM)KEHUH 0€3 HaudaJbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

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

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9. OmnpeneneHue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM [BID)KEHUHM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPHU MOABEME TIpy3a C HCIOIb30BAaHHEM
HEMOABMKHOTO U IMOABUKHOI'O OJIOKOB.
11. M3y4eHue 3aKOHA COXPAHEHUSI SHEPTUU.
Mexanu4yeckue KoJ1e0aHUs U BOJTHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHykaeHHble koneOaHus. PezoHanc. MexaHuueckue BOJIHBI.
CBolicTBa MexaHU4eCKUX BOJIH. [IposionbHbIE U MOonepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHQpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmoaenue kosie0aHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEYHBIX BOJH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKUH pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUH MaTEMAaTHUYECKOTO MAasSTHHUKA.
2. OmpexaeneHue 4acTOTHI U MEpHOJa KOoJIeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHoOJa KOJeOaHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBUCHUMOCTH TIEpHOJIa KOJIEOAHHUM MPYXHHHOTO MAasTHUKAa OT MacChl
rpys3a.
5. TIpoBepka HE3aBUCHUMOCTH TepHoOAa KoJeOaHW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpys3a.
6. OnBITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJIEOAHWN MPYKHUHHOTO
MasTHHKA OT MAacCChl TPy3a U KECTKOCTHU MPY>KUHEI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
DJIeKTPOMArHUTHOE I0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DIJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoyH. [IIkaya sneKTpoMarauTHEIX BOJIH. Vcmonb30BaHue SJEKTPOMArHUTHBIX BOJTH JJISI COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoHcCTBa NEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopmnwvie padbomut u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.
CBeToOBBI€ SIBJICHHS.
JlyyeBasg moxenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3atmenus Connia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3akOH OTpaXKEHHUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (oToanmapaTa, MHKPOCKOINA W
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U JaIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[IpssMoHEITHOE pacpocTpaHEeHHE CBETA.

OTpaxeHue CBeTa.

[Tomrydenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTHudyecKkuii CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xop J1ydeil B paccenBarolei JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOILBIO JTUH3.

[Tpunuun neiicTBust poroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomydenue 6e710ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH YTIIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJeHHs.
N3yuenne xapakTepUCTUK U300pa)KeHUs IpeMETa B IIJIOCKOM 3€pKalle.
Hccnenosanne 3aBUCUMOCTH yTIJIa MPEJIOMIIEHHs CBETOBOTO JIyda OT yIJja IaJeHusl Ha
TPaHUIIE «BO3yX—CTEKIIO».

[Monyuenue n300paskeHUil C TOMOLIBIO COOMPAIOLIEH JINH3BL.

Omnpenenenye GOKyCHOTO PacCTOSHUS U ONTHUYECKOH CUIIbI COOMPAOILEH JTUH3BL.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(UIBTPBIL.

KBanToBbI€ IBICHUS.

OmnswiTel Pesepdopaa u mnanerapuas mojens atoma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHWe aTOMHOTO siIpa.
Hyknonnas mopens aromuoro siapa. W3orombel. PamgnoakTtuBHble mnpeBpaueHus. Ilepuon
noyiypacmnaaa aTOMHBIX sJIep.

SAnepHbie peakiyu. 3aKOHBI COXPAHEHUS 3apsSA0BOIO U MAaCCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHbIX siiep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CrexTpsl U3J1y4eHHUs U TOTJIOLIEHUS.

CrneKTpbl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue Tpexo B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIOMINX U3TyUCHUN.

Perucrpanus nzmydeHus: IpUPOJAHBIX MUHEPAIOB U TPOTYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOumro/eHue CIUIOIIHBIX U JINHEHYAThIX CIEKTPOB U3JIyUEHHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAY/Ib  TNpEAHA3HAYEH [UIS  CHUCTEeMAaTU3aluu |
0000111eHUsT TPEMETHOTO COJICPYKAHMSI M OTIBITA IEATEIIbHOCTH, IPUOOPETEHHOTO MPU U3yUCHUN
BCEro Kypca (pu3MKH, a TakkKe JUIs MOArOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuke U1t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEalu3yloTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecnedyuBaeTcs JOCTUKEHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX Pe3yJlbTaTOB 00ydeHHs, (HOpMHUpPYeTCs €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIQJICHHE YMEHHSIMHU OOBIACHATh (DU3UUYECKUE SBJIICHHS, NPUMEHSS IOJYyYCHHBIC 3HAHUSA,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep NaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00YyYaIOLIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PAcIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpPY’KarolIeH MPUPOAE U TOBCEIHEBHOM KU3HU;

UCIIONIb30BaTh Hay4YHbIE METOJbI MCCIEAOBaHUs (PU3NYECKUX SBJICHUIA, B TOM YHWCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI Han0oJIee BaXXHBIX JOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUUYECKOrO MCIOIb30BaHUS Pa3IMUHbIX HUCTOYHUKOB YHEPIMH HAa OCHOBE 3aKOHA
MPEeBpAIeHHs] U COXPAHEHHsI BCEX M3BECTHBIX BUJIOB YHEPTHUU.

Kaxgas u3 TeM JaHHOTO MOIYyNS BKIIOYAET DJKCIEPUMEHTaIbHOE MCCIEOBaHUE
o0oOwaromiero xapakrepa. Moaynb 3aBepiiaeTcsi IpOBEACHUEM TUAarHOCTUYECKON U OIIEHOYHOM
paboThI 32 Kypc OCHOBHOTO OOIIIET0 00pa30BaHMs.



2. IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJ/IBTATbBI

N3yuenne QU3MKK HA ypOBHE OCHOBHOTO 0Omero oOpa3oBaHUS HANpaBlIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynpraTe u3ydenuss (U3MKM HAa YpPOBHE OCHOBHOTO 00Imiero o0Opa3oBaHUS Yy

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpuoTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHHUE UHTEpPEeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOHN (Qu3ndecKkon
HaYyKHU;

- [ICHHOCTHOE OTHOIIICHUE K JOCTIKCHUSM POCCUNUCKHUX YUEHBIX-(PU3HUKOB;

2) rpaIaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4acTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHKCHUN PU3UKU;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (hU3MUECKON HayKu: €€ TapMOHHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HAHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENIIIEH COCTABIISIFOLIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOU THOO03HATETLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOTO 0JIArOMOTYYHsI:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro obpasza KU3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXHOCTH TIpaBUJ OE30MaCHOTO TOBEJACHUS Ha TPAHCIOPTE, HA JOporax, ¢
ANEKTPUYECKUM H TEIJIOBBIM 000PYIOBAaHUEM B JIOMAITHHUX YCIIOBHSIX;

- cOpMUPOBAHHOCTh HaBbIKa pedrekcuu, MPU3HAHUE CBOETO IMpaBa Ha OIMMUOKY U TaKOTO
JKe TIpaBa y IPYyroro 4eioBeKa;

6) TpynoBOro BocnuTaHUSA:

- aKTUBHOE Y4YacTHe€ B PEUICHHH MPaKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3alf¥, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAILHOW HAIPAaBJICHHOCTH,
TpeOyIOMIMX B TOM YHCIe U PU3NISCKUX 3HAHUN;

- HHTEpeC K MPAKTUYECKOMY M3ydeHUIo Mpodeccuii, CBI3aHHBIX C PUIUKOMH;

7) IK0JI0THYECKOT0 BOCTIMTAHUS

- OpHUEHTAlMs Ha NPUMCHCHHE (PU3WYSCKUX 3HAHWUH JUIsI pEImIeHUs 3aaad B 00JacTh
OKpYaroIlel cpelbl, MIAHUPOBAHUS IOCTYIIKOB W OIICHKH WX BO3MOXHBIX TOCJIEICTBHI
TUTSL OKPYIKAIOIIEeH Cpeibl;

- OCO3HaHHeE MI0OATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX perieHus;

8) aganTannu K U3MEHSIOMIUMCS YCJIOBUSIM COUMAIBLHOI M PUPOIHOM CpPeabI:

- TOTPeOHOCTH BO B3aMMOJCHCTBHUM NIPU BBINOJIHEHUH HCCIENOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpPaBIECHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM APYTHUX;

- MIOBBINICHUE YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AeITeIHHOCTS;

- TOTpeOHOCTh, B (DOPMHUPOBAHWHM HOBBIX 3HAHWUM, B TOM YHCIE (HOPMYJIUPOBATH HJICH,
MTOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUN HOBBIX (DU3MUECKUX 3HAHUM;



® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa N DKOHOMHMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHﬁ;

® - OLEHKA CBOMX JACUCTBUH C Yy4YETOM BIMSHUSA HA OKPYXKAIOLIYK CpEeAy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBAHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHBbIE Y4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIE ICHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHUs
Y CPaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH U IIPOTUBOPEUMS] B pacCMAaTPUBAEMBbIX (PaKTax, IaHHBIX U
HAOJII0JICHUAX, OTHOCAIIMXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3U INPU U3YYEHUU (PU3UYECKUX SBJICHUH U
IIPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJB30BAaHUEM JIEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKII0YEeHNU, BbIIBUTATh TUIIOTE3BI O B3aUMOCBSI3X (PU3NUECKUX BEIUYNH;
CaMOCTOSITENIbHO  BBIOMpaTh crocod peuieHus y4yeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BAapHAHTOB pELIEHHs, BbIOOp Hambosiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKHe AeHCTBHS.

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNUS,

MMPpOBOANTH I10 CaMOCTOATCIIBHO COCTaBJICHHOMY IJ1any OIIBIT, HECJIOKHBIN
buznYeCKUit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SBICHUS;
OIICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIHIO, MOJYYEHHYIO B XOJIe
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynmupoBaTh 0000IEHHST W  BBIBOJBI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIEe pa3BUTHE (PU3UYECKUX TPOIECCOB, a TAKXKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHSTh pa3jIMyHble METOJ/bl, HHCTPYMEHTHl M 3alpochl MpHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUI0KeHHON yueOHOM (pu3ndecKoil 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOopMy NpeAcTaBieHUs HH(poOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



B XO0JI€ OOCYXIEeHHUS Y4eOHOro maTepuaia, pe3yiabTaTOB JIA0OPATOPHBIX pPaboOT W
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY O0OCY>KJaeMON TEMBbI U BBICKAa3bIBaTh HJICH,
HalleJICHHbIC Ha pEIIeHUEe 33aauu U MMoAJepKaHue 01aroKenaTeIbHOCTH OOIEHMS;
COIIOCTABJISATh CBOM CYXACHUS C CYXICHHSAMH JAPYTMX YYaCTHUKOB JIMAJIOTa,
00OHapy>KUBaTh pa3jIMYMe U CXOJCTBO MO3HLINH;

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

nyONMYHO  TPEACTaBIATH  PE3yJNbTaThl  BBIMOJHEHHOTO  (PM3UYECKOTO  OMbITa
(9KCIIepUMeHTa, UCCIIeIOBaHMUsA, TIPOCKTA);

NOHMMATh M HCIIOJB30BaTh NMPEHMYIIECTBA KOMAaHIHONH M WHAMBUAYAIBHOW pabOTHI
IPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsr;

NPUHUMATh LEJIA COBMECTHOM JEATEIIbHOCTH, OPraHW30BHIBATH JEHCTBUSA MO €€
JOCTIDKEHUIO: PACIPEeNsiTh PO, 00CYKIaTh MPOLECCH U Pe3yIbTaThl COBMECTHOU
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINIOJIHATh CBOIO 4YacTh pPabOThI, AOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTHMH WICHAMU KOMaHIbI;
OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MPOXYKT MO KPHUTEPHUSM,
CaMOCTOATENIFHO COPMYITMPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUA

Camoopranusauus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOUUX Ul peIIeHUs
(bu3nyeCKuX 3HAHMIA;

OpPUEHTUPOBAThCSI B PAa3IMYHBIX MOAXOJAX NPUHATHUS pelleHuil (MHIUBUAYalbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIIEHUH Ipynmoil);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBATh MIPEaraéMble BAPUAHTBI PELLIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OIIEHKY CUTYyalluM U IpejiaraTh MiaH €€ U3MEHEeHHUS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTHXKEHHUS) pPe3yJIbTaTOB JESITeNbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ BHIMOJIHEHUS (HU3HUUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa eI U YCIOBUSM;

CTaBUTh ce0s1 HA MECTO APYTOro yeloBeKa B XOJ€ CIopa WK AUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE MMpaBO Ha OMIMOKY MNpU pemeHUH (U3NYECKUX 3a1ad WU B
YTBEPKICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYIOro.

IMPEAMETHBIE PE3YJIBTATbBI



K xoHiy oOyuenns B 7 Kjacce mpeIMeTHBIE Pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MYECKME ¢ XUMHYECKHE SIBIICHUS, HaOI0JICHHE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYOmAs cwia, aeopmarnus (ymnpyras, IUIacTHYecKas), HEBECOMOCTbD,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (quddy3us, TerIoBOe IBUKEHHE YaCTHUI] BEIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OChIO BpalleHHs, Mepenavya AaBieHUS TBEPIBIMU
TeJIaMHU, KUAKOCTIMHU U ra3aMu, aTMochepHoe JaBjieHHe, IIaBaHue Tel, MpeBpalleHus
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3UYECKUX SBICHUI B OKpPY>KAIOIIEM MUpPE, B
TOM Yucie (pU3UYECKHE SIBJICHUS B MPHUPOAC: MPUMEPHI JBWKCHUS C PA3IAYHBIMU
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHUKE, BJIMSHHUE aTMOC(EPHOTO AABJICHUS Ha XUBOW OpraHusM, IJaBaHUE pbIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKY ) (PU3UUECKUX SBIICHHIA,

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHJIA YINPYTOCTH, CHUJA TSKECTH, BEC Tejla, CUJla TPEHUs, [aBIICHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHUJIa, MeXaHWYeckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOI(QQUIMUEHT TMOJE3HOT0 JeHCTBUS
MEXaHU3MOB, KMHETUYECKass M TOTCHIIMAJIbHASI DHEPTusi), IPU OMUCAHUM TPABHIBHO
TPAKTOBAaTh (PU3NYECKUIT CMBICI HCIIONIb3yEMbIX BEIMYMH, X 0003HAYCHUS U €TUHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTH (POPMYIBI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpadUKW H3YyUYEHHBIX 3aBHUCHMOCTEU
(bU3HYECKUX BEIIMYWH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHe SBICHHUS U MPOIECCHI, HCIOJIb3YS
MpaBHJia CIOKEHUsI cuil (BAOJL OJHOM MpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxumMena, MpaBUIO pPaBHOBECHS pbldara (OJ0Ka), «30JI0TOE MPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHsS MEXaHWYEeCKOM »JHEepruM, NpH OTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMChIBAaTh €T0 MaTEMATHUYECKOE BhIPAKEHHUE;

OOBSACHATh (U3UYECKUE SBICHHS, MPOILECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYaIlMi MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOrHUeCKUX IIaroB ¢ Omopoi Ha 1—
2 W3yuYeHHBIX CBOWCTBAa (U3MUECKUX SBICHUN, (U3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemiath pacuéTHbIe 3a7aud B 1—2 JCHCTBUA, HCHOJB3Yysl 3aKOHBI M (HOPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHallu3a YCJIOBHUA 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3NYECKUE BEIUYMHBI B (OPMYIBI U
MPOBOANTH PAcU€Thl, HAXOIUTHh CIPABOYHBIC TaHHBIC, HEOOXOAMMBIC IJISI PEIICHUS
3a/1a4, OI[CHUBATh PEATHUCTUIHOCTh OMYyUYEeHHOW (PU3HUECKON BETHUNHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OIMCAHUM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOIOKEHUE
(runotesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yJibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, I€aTh BBIBOAKI 110 €T0 Pe3yJIbTaTaMm;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINONIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHHU, MAcChl Tesla, 00bEMa, CUIIbI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JIPYToi ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHMSI TEJl, CHJIbl YIPYTOCTH OT YAJMHEHHS IPY’KUHBI, BBITAJIKABAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIOBUH MJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAaHUPOBAaHUM y4yeOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YeHHON
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIUIl U TpauKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIMYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JAaBIECHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MHPEI0KEHHOU
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPUHLUUIBI JCWCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoil Ha WX OmHMCaHUA (B TOM YHCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMepax) MPaKTHYECKOrO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IIOBEACHUS B
OKpYXaroIlIeH Cpeac;

OCYILECTBIISATh OTOOp HMCTOYHHMKOB HH(poOpManuu B MHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATH WH(MOPMAIHIO, KOTOpask SBJSETCS MPOTUBOPEUUBOM
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

MCIIOJIb30BATh MPHU BHINIOJHEHUH YYEOHBIX 33JIaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(UBHYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTtu HHTepHer,
BIIAJCTh NpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus WHGOPMAIMH M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU GU3HIECKOTO COJEPIKAHMSA, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HUCHOJb30BAaTh M3YUYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYILJICHUE ITPE3CHTALIUEH;

IIPYU BBIMIOJIHEHUHU YyYEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIIE B COOTBETCTBUHU C MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIaJ B JESATENBHOCTh TPYIIIBL,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBasI MHCHUE OKPYKAIOIIUX.

K xonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

UCIIOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBMKEHHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIEPAaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJIEKTPUKH, TOCTOSHHBIM JJIEKTPUYECKUN TOK, MArHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacHIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerIonepeaaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMS) TI0 OINHWCAaHUID WX XapakTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOe SBIICHNUE;

pacro3HaBaTh MPOSBICHNE N3YYCHHBIX (PU3NYECKUX SBICHUHN B OKPYKAIOIIEM MHUPE, B
TOM 4Hciie (u3ndeckue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATHKCHHE W
KalWUISpHBIE SIBIIEHUS B MPUPOJAE, KPUCTAUIbl B mpupoje, uziaydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emIie, IONSPHOE CHUSIHHE, MIPH ATOM IMEPEBOJUTH MPAKTUYECKYIO 33]a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHH;,

ONKCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBJICHUS, UCIIONB3Ys (PU3NUECKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHSISI SHEPrus, KOJUYECTBO TEIUIOTHI, YJAENbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YZEJIbHAas TEIUIoTa
napooOpa3oBaHus, yIeldbHasl TEIUIOTAa CTOPaHUsI TOTUIMBA, KOA(DQPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AIEKTPUUECKUN
3apsii, CUJia TOKAa, OJJIEKTPUUYECKOE HANpsHDKEHUE, COMPOTUBICHUE IPOBOJIHUKA,
yAEIbHOE COMPOTHBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOT0 TOKa), IpU



OTNHMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS ¥ SAWHUIBI (DU3MYECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBSI3bIBAIOIIHE
JAaHHYI0 (QU3MYECKYI0 BEJIWYUHY C JPYTHMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (DM3UYECKUX BEIIMYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS W MPOIECCHhI, HCIOJIb3YsI
OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA,
OPUHIUIT CYNEPIO3UIMK TMoJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma jansi ydactka nenu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHEHHs
SHEPTHH, MPU STOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3aIMCHIBATH €ro
MaTeMaTU4YECKOE BhIPAXKEHUE;

OOBSACHATh (PU3MYECKHE TMPOIECCHl W CBONCTBA TN, B TOM YHCJIC M B KOHTEKCTE
cUTyauuin MPAKTUKOOPUEHTUPOBAHHOTO Xapakrtepa: BBISIBIATH
MPUYUHHOCIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JOTMYECKUX IIAroB C
OTopoif Ha 1-2 M3yUYEHHBIX CBOWCTBA (PM3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pemiate pacuéTHble 3afauyd B 2-3 JEWCTBUA, HCIOJIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBL: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE I €€ PeIIeHUs], TPOBOIUThH PaCUEThI U
CpPaBHHUBATH MMOJYUYECHHOE 3HaUCHUE (PU3NYECKON BETMUYMHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIK (PUIUIECKUX
METO/IOB,  HCIOJIb3Yysl  ONMHCAHUE  HWCCJIEJAOBAaHMS,  BBIACIATH  IPOBEPIEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEIECHUS HCCIEIOBaHUS,
JIenaTh BBIBOJIBI,

MIPOBOJIUTH OIMBITHI 1O HAOTIOJAEHUIO (PU3UUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH TPOIIeCCa OCTHIBAHUS M HATPEBAHMS TIPH U3ITYYCHHUH OT IIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, JIIEKTpHU3alUus Tel U
B3aMMOJICHCTBUE DJECKTPUUYECKUX 3aps0B, B3aUMOJCUCTBHE IMOCTOSHHBIX MarHWTOB,
BU3yaJIW3aIisl MATHUTHBIX TI0JIEH MOCTOSIHHBIX MarHUTOB, JICMCTBUS MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MpPOBEPSEMbIe MPEANONOKEHUs, COOHpATh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOpYIOBaHWS, OMNMUCHIBATH XOJI OMbBITA |
bopMyITUpOBaTh BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHUs] TEMIIEPaTypbl, OTHOCUTEIBbHON BIAXKHOCTU BO3/yXa,
CHJIBI TOKA, HAIpPSDKEHUS C HWCIOJIB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
(buU3NYECKUX BENUYHMH, CPAaBHMBATh PE3YJIbTAaThl W3MEPEHUH ¢ yd4ETOM 3aJaHHON
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JAPYTOH C
WCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPOBOJAHUKA OT
€ro JUIMHBI, TJIOMIAAN TONEPEYHOTO CEUYEHUS U YACIbHOTO CONMPOTUBIICHUS BELIECTBA
MPOBOJHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJAHUK, OT HAIIPSKEHUS HA MPOBOIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKUE, COOUPATh YCTAHOBKY W BBHIMONHITH U3MEPEHUS, CIEIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI I10Jy4€HHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIENbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHMs, CcOoOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, Cledys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTb MPUHIUNBI JEHCTBUA W3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETpP, BOJBTMETP, CUETYMK DIIEKTPHUYECKOU
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBJICHUN U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCcTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNeH ¢ MOCIeOBaTEeIbHBIM U MapauIeiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [PUBOAMTH NpHUMEpPHl (HAXOAWTh HH(MOPMALKIO O MpPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreueHus
0e30macHOCTH NpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTHYECKOTO TOBEIECHUS B
OKpYXKaroIleH Cpeae;

® OCYLIECTBJISATh NOMCK HH(pOpManuu Qusndeckoro coaepkanuss B VHTepHere, Ha
OCHOBE MMEIOLIUXCS 3HAHUN M MyTEM CpaBHEHMs JOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BATH NPU BBHIMOJHEHUH YyYEOHBIX 33JaHUN HAYyUHO-TIOMYJISAPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl ceTtu HHTepHer,
BJIaJeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE WM KpaTKUE YCTHBIE COOOIIeHus, 00001mas
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PM3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaThl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HMCIIOJIb30BaTh M3YYEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHUE MTPE3CHTAIEH;

® [IpU BHINOJIHEHWH YYEOHBIX TPOEKTOB M WCCIENOBAaHHNA (U3NIECKUX IPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CJIIEUTh 3a BBINOJIHEHMEM IUIaHA [JEHCTBUH M KOPPEKTUPOBaTb €ro, aJeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMECHHI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JATbHO30PKOCTh, CIIEKTPhl HWCIYyCKaHWS M TOTJIONICHMS, anbda, OeTa- M ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJCIHCTBUE TE€Jl, PEAKTUBHOE JBUKCHUE,
Kosie0aTeNbHOE JIBIDKEHUE (3aTyXamllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWIXKEHHE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpPOCTPAHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SIBICHUN B OKpYyKarolieM mMupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 5XO, IBETa TeT,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢$oH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3IyYCHHE TPUPOJHBIX MHHEPAJIOB,
NeHCTBUE PaIMOaKTUBHBIX M3TyYeHHI Ha OPraHu3M YelOBeKa), MPH ATOM MEePEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYUHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCTH Teja MPU HEPaAaBHOMEPHOM JIBIIKCHUH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO TMAJCHHsS, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa W MOIIHOCTh, TOTCHIIMAIbHASI YHEPTHUS TeJa, IMOHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHIECKas
DHEprus, TOJHas MEXaHW4YecKash HSHEprusi, MEepuoJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTe/lb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yUYEeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIINYMH;

XapaKTepu30BaTh CBOMCTBA Tej, PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIOIb3Ys 3aKOH
COXpAHEHHUs HHEPTUHd, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUII,
MIPUHIMUIT OTHOCUTEIBLHOCTH ['anmuies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3aKOHBl OTPaXEHUS W TMPEIOMIICEHHSI CBETA, 3aKOHBl COXPAaHEHUs 3apsaoBOr0 M
MacCoOBOTO UHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BHIPAKCHHCE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  HIPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUs,
IPOBOAMTH pPAcUéThl U OLEHUBAaTh PEATMCTUYHOCTb IOJyYEHHOTO 3HAuYCHUs
(bU3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO PEUIMTh IMPU HNOMOIIM (HU3HYECKHX
METO/I0B,  MCIIONB3ysl ~ ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPENONI0KEHNE, OLICHWBAaTh IPABWIBHOCTh TOpPSJIKA HPOBEAECHUS MCCIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuojia KojebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, W3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJII0JIEHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB M3IY4YEHHS): CAMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOopa 060PyAOBaHUS, ONUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOAMTH IPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3Hau€HUE H3MepsieMON BeNIUUUHBl ((POKYCHOE pAcCTOSTHUE COOMparoleil JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSAMBIX W3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HayaJbHOM CKOpOCTH, IMepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT yrIjla HaJeHus U
yIia IpeJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pPE3yJbTaThl IOJIYYEHHOW 3aBUCHMOCTHU
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO Pe3yibTaTam
UCCIIE/IOBaHMS;

IIPOBOJUTh KOCBEHHbIE HU3MEpPEeHHs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTh U
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaaeHHUS,
KECTKOCTh TPYKHUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MEXaHW4yeckas padboTta u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKash CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, cOOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJHATH
U3MEpEHUs, clenys NPeasIoKEHHON MHCTPYKIHH, BBIYMCIATh 3HAYEHHUE BEIMYMHBI U
aHAJU3UPOBATh IOJIyYEHHBIC pEe3yJbTaTbl C Y4ETOM 3aJaHHOH IOIpPEIHOCTH
U3MEpPEHU;

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyaOBaHUEM;



pa3ianyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJENei: MarepualibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

XapaKTepU30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MNPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
pacCcTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCIoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOANMBIE GU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbI U CXEMaTHYHBIC PUCYHKH MU3YUYEHHBIX TEXHUUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOLECCOB IMPH PEHICHUH y4eOHO-
MPaKTUYECKUX 3aJ]a4, ONTHYECKUE CXEMBI ISl TTIOCTPOCHUS U300PKEHUM B MIIOCKOM
3epKajie U coouparoIei JInH3e;

OPUBOIUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOM JKM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHECHUS 370pPOBbSI M COONIOJACHHUS HOPM D3KOJOTHYECKOTO TOBEICHUS B
OKpYXaIoIIeH Cpeae;

OCYHIECTBIISITh TMOUCK uHPopManuu (Qusudeckoro coaepkanusi B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYST TOUCKOBBIA 3alpoc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIY4EHHOH UWH(GOpMallMu Ha OCHOBE HWMEIOLIMXCA 3HAHUH H
JIOTIOJIHUTEIBHBIX HCTOYHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOPMALMH U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHbBIE M YCTHBIE COOOINEHUs HAa OCHOBE MH(pOpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUA, MyOIMYHO TMPECTaBIATh
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszziena (U3NKd U
COTIPOBOXAATh BBICTYIUICHHE TMpE3CHTAIMEH C y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



3. TEMATUYECKOE INTAHUPOBAHMUE C YKA3SAHUEM KOJIMYECTBA AKAJJEMUYECKHUX YACOB, OTBOJAUMbIX
HA W3YYEHUE KAXKJION TEMBI 1 BO3MOXKHOCTbh UCIOJIb30BAHUS IO KAXKJION TEME SJIEKTPOHHBIX

PECYPCOB
7 KJIACC
KouaunuyecTBO yacon JlesiTeJIbHOCTD
HaumenoBanue YuTeJs ¢
Ne DJIeKTpOHHbIe (LM (ppoBbIE) y
pa3zieJioB M TeM Konrpoububle IIpakTHyeckue y4eToM
n/n Bcero o0pa3oBaTebHbIE PECYPChI .
IporpaMMmel padoThI padoThI paboueii
NMPOrpamMMblI
BOCIUTAHUS
Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY KAIOIIEro MHUpa VYcranaBiauBaTh
dusuka - HayKa O AOBCPUTCIILHOC
1.1 Y 2 https://m.eds00.ru/ZJ2UIBBMX  ormomene
pUpoIe
MEXIY YUUTEIIEM
1.2 dusndecKue BETUYUHBI 2 1 https://m.edsoo.ru/UDCTC8RJD # OBy UAIOMIMECH,
EcTtecTBeHHOHAYUHBII CIIOCOOCTBYFOIINX
1.3 Y 2 1 https://m.eds00.ru/ZOL7QL IS VIO
METO/]T TO3HAHUS HO3UTHBHOMY
BOCIIPUATUIO
Hroro mo pasaeiny 6 yYaImuMHCs
Pa3nen 2. llepBonayaiibHble CBeJIeHHS 0 CTPOEHHH BelllecTBA TpeboBanHi K
' MPOCHO YUHTEISI
2.1 CrpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI151M41 TpuBexath
JBuxxeHue u BHUMAaHHE
2.2 B3aMMOJIEVICTBUE YACTUILL 2 1 https://m.edsoo.ru/ZXDKQLXCC 00yYaromuxcs K
BeIlleCTBa o0cyX1aeMoi Ha
ArperaTHbIe COCTOSTHUS ypoKe
2.3 2 https://m.edso00.ru/ONOV1XY1K uHpopMaIH,
BellecTBa
AdKTHBU3allN
Utoro no pazneny 5 H03HABATEILHON
ACATCIBbHOCTU

Paznen 3. /IBuskeHue U B3aUMOIeiCTBHE TeJl



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K

M
3.1 CRAMITICCROT 3 https://m.edsoo.ru/SFPMEBWOK
JIBYDKECHUE
n
3.2 HEPIIT, Maced, 4 1 https://m.eds00.ru/GXPUAMT5P
IUIOTHOCTb
3.3 Cuna. Bugner cun 14 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazgeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
Hasnenue. [lepenaua
4.1 AABIICHI TBEPABIMI 3 https://m.edso00.ru/X0DW367P2
TEJIaMU, KUJAKOCTSIMH U
razamu
4.2 JlaBaeHUE KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMochepHOe JaBIIeHHE https://m.eds00.ru/T7134SXNO
JleicTBUE KUJAKOCTH U
4.4 rasa Ha morpy&éHHOe B 7 3 https://m.edsoo.ru/NFE6OY8NK
HUX TEIO
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
51 PaGoTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/75LMREDY1
5.2 [TpocThie MeXaHU3MBbI 5 https://m.edso00.ru/504NQXKX9
5.3 MexaHnuecKkasi SHeprust 4 1 https://m.edso00.ru/G30454EMT
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO 68 12

YACOB II0 ITPOTPAMME

obydJaromuxcs

[ToGyxnath
obydJaromuxcs
co0moaaTh Ha
yYpOKe MPHUHLHIIBI
y4eOHOM
JUCHUTUINHBI 1
caMOOpraHu3aluy,
MOJAECPKUBATh B
JIETCKOM
KOJIJIEKTHBE
JIETIOBYIO,
TIPYKEMOOHYTO
atMocepy
NHnnnnposath
oOyJaromuxcs K
00CYX/ICHHIO,
BBICKa3bIBAaHHIO
CBOETO MHEHHUS,
BEIpabOTKE CBOETO
OTHOILEHHUS 110
MOBOLY
MoJy4aemMoil Ha
YPOKE COLHANBHO
3HAYUMOM
nHpOpPMaLUH



https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanue
Ne (undgposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMmMbl padoTsI padoThbI
pecypchl
Pa3pen 1. TenioBbie sIBJICHUS
11 CrtpoeHue U CBOMCTBA . https://m.edsoo.ru/R8
' BEIIECTBA QZNCIPM
https://m.edsoo.ru/FlI
1.2 TennoBbie Iporecchl 21 1 5 A2AEVZA
Hroro mo pazneny 28
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 ?;IGKTI; qucemee 3aapﬂﬂm' 7 L https://m.edsoo.ru/R4
. SOKEHHBIE TeJIa U UX
p 5 1 QORCTQ4
B3aHMMOJICHCTBHUE
29 ITocTOSIHHBIH 20 ) - https://m.edsoo.ru/PB
' DIIEKTPUYECKHUI TOK QBOWS2B
https://m.edsoo.ru/B
2.3 Mar»uTHEBIE IBICHUS 6 1 15 ULAFRBRA
24 DJIeKTpOMarHuTHas 4 https://m.edsoo0.ru/7Q
' WHTYKIHST OD8EL15
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO 68 4 145
YACOB I10 ITPOIT'PAMME

JesTeJIbHOCTD YUHTeJIsl €
yuyeToM padoueid
NPOrpaMMbl BOCIMTAHUSI

YcraHaBiuBaTh
JOBEPUTEJIEHOE OTHOLIEHHUE
MEXIy YUUTEIIEM U
00ydaroImMucs,
CIOCOOCTBYIOIINX
IMO3UTUBHOMY BOCIIPUATHIO
yYaIIuMucCs TPeOOBaHUN U
OpOCHO YUHTEIs

IIpuBnexars BHUMaHUE
oOydaromuxcs K 00CyKaaeMoit
Ha ypoKe WHpOpMaInH,
aKTUBHU3ALMH IT03HABATEIbHON
JEATENHOCTH 00yYaroIINXCsl.
[ToOyxnath 00yYaroImIMUXCs
co0JIr0aTh Ha ypoKe
NPUHIIMITEL yueOHOU
JUCLHUIUINHBL U
CaMOOpTaHH3aIlny,;
MOJIIEP)KUBATH B JIETCKOM
KOJIJIGKTHBE JIEJIOBYIO,
Ipy)emoOHyto atMochepy
WanuuupoBath 00y4aronuxcst
K 00CYX/ICHUIO,
BBICKA3bIBAHUIO CBOCTO
MHEHHS, BBIPA0OTKE CBOETO
OTHOLICHUA 110 ITIOBOY



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/7QOD8EL15

MOJIYy4aeMOil Ha ypoKe
COLIMATIBHO 3HAYUMOM
nHpOpMALUU




9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undgposbie)
Kontpoabubie IIpakTuueckue
n/n U TeM MPOrpamMMbl Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHndeckoe ABHKEHNE U https://m.edsoo.ru/CEOGHR
1.1 10 1
CIIOCOOBI €r0 OIMCAHUI GTL
https://m.edsoo.ru/UC1IRQA
1.2 BsaumonetictBue Ten 20 1 3 P Q
FAC
https://m.edsoo.ru/SHEC3Y
1.3 3aKOHBI COXPaHEHUS 10 3 D
25B
Hroro mo pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
https://m.edsoo0.ru/S5VIGSA
2.1 Mexannueckue KojieOaHus 7 3 13 D
https://m.edsoo.ru/DHIJG8A
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 3 5 Op
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIeKTPOMAarHUTHOE TIOJIE U 6 ) https://m.edsoo.ru/DT98B8E
' AJIEKTPOMArHUTHBIC BOJTHBI YO
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

JlesiTeJIbHOCTD
YUHTeNIs ©
y4yeTom
padoueit
NPorpamMmMbl
BOCIIUTAHUS

YcraHaBIuBaTh
TOBEPUTEIHEHOE
OTHOULICHUE MEXKTY
yUUTEIEM U
oby4Jaromummcs,
CIOCOOCTBYOIIUX
MO3UTHBHOMY
BOCTIPHSATHIO
yUYaIuMucs
TpeOoBaHUil 1
mpoch0 yuurens
[IpuBnexkarsb
BHUMaHUE
00yUaroIMXCs K
obcyxmaemMon Ha
YpOoKe
nH(pOopMaIuy,
aKTHBU3ALUH
[I03HABATEJIbHOMN
JeSITeNbHOCTH
00yYaroIMXCs
[ToGyxnath
00yJaronmxcs
coOroIaTh Ha
YPOKE MPUHLIUIIBI



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0

3aKOHBI pacIpOCTPAHEHUS

https://m.edsoo.ru/HBN3N

4.1 2
cBeTa 6 MK2M
42 JIMH3BI ¥ ONTHYECKHUE 6 3 https://m.edso0.ru/20WNY
' IpUOOPEI KRX1
Pasznoxxenue 6enoro csera B https://m.edsoo.ru/2Z5AH0
4.3 3 2
CIIEKTP DTO
Hroro no pazgeny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
51 Hcnyckanue v mOrJIOIeHHe 4 1 https://m.edsoo.ru/BK5E4A
' CBETa aTOMOM QQ8
https://m.edsoo.ru/USWX2R
5.2 Crpoenue aToOMHOro siapa 6 1 6II§
https://m.edsoo.ru/TMMVY
5.3 SnepHble peakuu 7 1 1 OVSF
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOYJIb
IT
OBTOpEHHE 1 0000ICHHE https://m.edsoo.ru/JKQXVJ8
6.1 coJiepKaHus Kypca PU3NKu 9 2 BE
3a 7-9 kiacc -
Htoro no pazneny 9
OBIIEE KOJIMYECTBO HACOB 102 3 97

[10 ITPOIT'PAMME

y4eOHOM
JTUCLUUIUINHBI U
caMoOpraHHU3aluy;
MOJAEP’KUBATh B
JIETCKOM
KOJIJIEKTHBE
JIEJIOBYIO,
TIPYKEIOOHYIO
atMocepy
NHnnunposath
00y4JaroIuXCcs K
00CyXIEHUIO,
BBICKa3bIBAaHHIO
CBOETO MHEHHUS,
BBIpabOTKE CBOETO
OTHOIICHHUS 110
MOBOZY
MOJy4aeMoil Ha
YPOKE COLMAIBHO
3HAYUMOU
HHpOpPMAITUH



https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/JKQXVJ8BE

INIOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®du3uka - HayKa 0 IpUpPO/IE.
SIBnenus npupoasl.
Ou3NYECKUE SBJICHUS
Mexanuyeckue, TEIIOBbIE,
3IEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

CrapToBas KOHTPOJIbHAS
pabora

https://m.edsoo0.ru/35YPBIW5K

https://m.edsoo.ru/116U53L6H

dusnuecKue BETMUUHBI U UX
U3MEpEHHE. Y pOK-
uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIN
KHUJKOCTHOTO TEPMOMETpA U
JaT4NKA TEMIEPATYPHI"

https://m.edsoo0.ru/VQGCNSIMP

https://m.edsoo0.ru/6ZYFTFPAY

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3Y4YatOT
MIPUPOAY.
EcrecTtBeHHOHAYUYHBIN METO/T
mo3Hadus. Onucanue
(bU3MYECKUX SIBICHUU C
IOMOIIBIO MOJIETIEN

Ypoxk-uccienoBanue
"[IpoBepka runoTes3sl:

https://m.edsoo.ru/3LPP2HP X2

https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JAIBHOCTH MOJIETA IIAPUKA,
MyIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

10

JIBM>KeHUE YacCTHUIl BELIECTBA

ypOK-I/ICCJ'IeI[OBaHI/Ie «OnBITH
110 Ha6J'IIOI[eHI/IIO TCIIJIOBOTO
pacIupCHUs ra3oB»

ArperaTHble COCTOSHUS
BELIECTBA

https://m.edsoo.ru/HO31SN1F3

https://m.edso0.ru/FT87UNTLS

https://m.edso00.ru/STRDWACXM

11

B3aumocss3p Mexmy
CBOMCTBAaMHM BEIISCTB B
Pa3HBIX arperaTHbIx
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

https://m.edsoo.ru/AWMI1DBI148

12

Mexanudeckoe IBIKEHHUE.
PaBHOMepHOE 1
HEPaBHOMEPHOE JIBUKEHHUE

https://m.edsoo.ru/3W6CCIHB1

13

14

15

Cxopocts. Equnuib
CKOpPOCTH

Pacuer nytu u BpemeHu
JIBYDKEHUS

WNuepuust. 3aKkoH UHEPLUH.

https://m.eds00.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo0.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

BzauMmoaenicTBre TEI Kak

IIpUYrMHa U3MCHCHHUA CKOPOCTH

JABHXXCHHA TCJI

16

IlnotHOCTE BemiectBa. Pacuer
Macchl U 00beMa Tejia 1o ero

IINIOTHOCTHU

https://m.edso0.ru/0S71X3DPS

17

18

JlaGopaTopHas paboTta
«Onpeznenenue MIOTHOCTH
TBEPAOTO TEIa

Pemrenne 3ama4d mo reme
"ITmoTHOCTE BemecTna"

https://m.edso00.ru/OH22PX7CX

https://m.edso0.ru/50DYVY G49

19

Cuna xak XxapakTepuCTHKa
B3auMoercTeusa tea. Cuia
ynpyroctd. 3akoH ['yka

https://m.edsoo0.ru/NV56FY1G2

20

Jlaboparopnas pabota
«3yueHne 3aBUCUMOCTH
pactspkeHus (aedopmarivin)
MIPYKUHBI OT MIPHUIIOKEHHOM
CHIIBD»

https://m.edsoo0.ru/PXXW6DHXE

21

22

23

SBnenue tarorenusa. Cuia
TKECTHU

CBs3b MCKOY CHJIOH TSKECTH

" Maccoil Tena. Bec Tena.
Pemrenue 3agad mo reMme
"Cua Tsoxkecti"

Cuna TsKeCTH Ha ApYTHX

mianeTtax. dusznueckue
XapPAKTCPUCTHUKHU IIJIAHET

https://m.edsoo.ru/OCWJIXFNOE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI

24

N3mepenne cuit. JlunamomeTp

https://m.edsoo.ru/IT1ZGKCKH

25

26

27

Bec Ttena. HeBecoMmocTh

Ciio)eHue AByX CHII,
HaIpaBJIEHHBIX 10 OJTHOM
npsmoil. PaBHoecTByommas
CHII

Permrenue 3agad mo reme
"PaBHopeiicTByromas cuin"

https://m.edsoo.ru/UAQ1SQ8RE

https://m.edso0.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGoparopHnas pabota
«M3y4yeHue 3aBUCUMOCTH
CUJIBI TPEHUS CKOJIbKEHUS OT
CWJIBI JJABJICHUS U XapaKTepa
CONPUKACAOIINXCS
IIOBEPXHOCTEN

https://m.edsoo.ru/TAQP4B30A

30

31

32

Pemenue 3amau Ha
onpeAeseHue
PaBHOJACHCTBYIOIIEH CHJITBI

Pemenne 3amad o remam:
«Bec Tenay, «['paduueckoe
n3o0paxeHue cuim», «CUibm,
«PaBHOACHCTBYIOIIAS CHAID»

KonTponpHas pabota mo
TeMaM: «MexaHH4decKoe
IBIDKeHME», «Macca,
IUIOTHOCTEY, «Bec Temay,

https://m.edso0.ru/5YY23XXSD

https://m.edso0.ru/T9V639RZF

https://m.edsoo.ru/PAROSWE4D



https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

«['padmueckoe nzodpaxeHue
cin», «CHbD»

33

34

35

36

JNasaenue. CriocoObl
YMCHBIICHHUA U YBCIIMUCHUA
JaBJICHHUS

JaBienwne raza. 3aBHCUMOCTD
JaBJICHUS Ta3a OT 00bEMa,
TEeMIIepaTypbl

[lepenaua naBneHus
TBEPABIMU TEJIaMHU,
JKMJIKOCTSIMH U ra3zaMu. 3aKOH
ITackamns

Z[aBJ'ICHI/Ie B X KMJKOCTH U rasc,
BBI3BAHHOC HeﬁCTBHeM CHIJIBI
TAXKCCTU

https://m.edsoo.ru/25TVMI1FDL

https://m.edsoo.ru/544Y MX9WR

https://m.edso0.ru/CG5P0SNWO

https://m.edso0.ru/K7T1219UC

37

Pemrenue 3agad mo reMme
«JlaBlieHYE B KUJIKOCTH U
rase. 3akoH Ilackaisa»

https://m.edsoo.ru/UHHC5RB6W

38
39

CooOmiaromuecs cocyabl

I'mppaBnuueckui mpecce

https://m.edsoo.ru/7THDBMDHR?2

https://m.eds00.ru/67X2LF396

40

Manomerpsl. [lopuHeBon
JKHUJIKOCTHBIA HAcOC

https://m.edso0.ru/5G846G718

41

AtMmocdepa 3emiu. [Ipudaunbl
CYILIECTBOBAHMS BO3TyIIHON
000JI04KH 3eMITH.
3aBUCUMOCTh aTMOC(HEPHOTO
TaBIICHUS OT BBICOTHI HaJl
YPOBHEM MOpsI

https://m.edso0.ru/DRO6ZPW1M



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Boznyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

44

45

N3mepenue atMochepHOTro
nasieHus. OneiT Toppuuenin

3aBUCUMOCThH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HAJl
ypOBHEM MoOpsi
bapomerp-anepous.
ATMoOcdepHOe aBJIeHHE Ha
Pa3IMYHBIX BBICOTAX

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

https://m.edsoo.ru/\WVBNXTP7GR

46

Pemenne 3amad mo Teme
"ATtmocdepHoe nasieHue”

https://m.edsoo.ru/YWVWL5TA1

47

48

49

50

JlelicTBHE KUAKOCTH U Ta3a Ha
IIOTPY>KEHHOE B HUX TEIIO.
ApxumenoBa cuiia

JlaGopatopHnas pabora
«Onpenenenne
BBITJIKUBAIOIIEH CUJIBI,
JIEWCTBYIOILEH HA TEJIO,
MOTPY>KEHHOE B JKUIKOCTHY
JlaGopaTopHas pabora 1o
teme «MccnenoBanue
3aBHCUMOCTH Beca Tejia B BOJIE
0T 00béMa MorpyKeHHOH B
KHJIKOCTh YaCTH TeJa»

IInaBanue Texn

https://m.edso0.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK2

https://m.edsoo.ru/QUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopHas pabota
"KoncTpyupoBanue

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

apeoMeTpa uin
KOHCTPYUPOBAHUE JIOAKHU U
OIpeJielieHue e€
rpy3onoabEMHOCTH"

52

Pemenue 3ama4d mo Temam:
«ITnaBanue cynos.
BosznyxomiaBanue»,
«JlaBieHue TBEpABIX TE,
JKMJKOCTEH M Ta30BY

https://m.edsoo.ru/R7VHLAG0Q

53

Mexanuyeckas pabora

https://m.edsoo.ru/1YIR6J7L5

54

55

Mormnocts. EquHuibet
MOITHOCTH
VYpoxk-uccienoanue "Pacuér

MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jjectauie"”

https://m.edsoo.ru/4UUXIHR1X

https://m.edso0.ru/GDB065558

56

[Ipocteie MexaHu3MBI. Phryar.
PaBHOBecue cun Ha ppiyare

https://m.edso0.ru/8YRUOUGS?2

57

KonTponbhas padbota no teme
«/laBiIeHHE TBEPBIX TE,
JKHUIKOCTEHN U Ta30B» /
Bcepocculickas npoBepodHas
pabota

https://m.edsoo0.ru/DWLOWQXQZ

58

PesepBHylit ypok. Pabota ¢
TEKCTaMHM 110 TeMme «JlaBieHue
TBEPABIX TEN, )KUIAKOCTEH 1
ra3oB» / Becepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHuke, ObITY U

0.5

https://m.edsoo0.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

npupoje. JlaboparopHas
pabora «MccienoBanue
YCIIOBHIA PABHOBECHS PhIYara

60

Pewenue 3amad o reme
«Y cII0BUsL paBHOBECHUS
pbI4ara

https://m.edsoo.ru/6 AXDHFS8N

61

Koaddurment nonesnoro
JNEUCTBUS MEXaHU3Ma.
Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHOM
TUTOCKOCTIY

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

63

Perienne 3aga4 mo reme
"Pabota, momHocTs, KIT/1"
MexaHudeckas SHEPIHsl.
Kunernueckas u
MOTEHIMAIbHAs SHEPT U

https://m.edsoo.ru/VEF5XBOLVS

https://m.edso0.ru/3HOQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHUYECKOH SHeprun

https://m.edso0.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMeHTaIbHOE
orpeseseHue U3MEHEHUS
KUHETHYECKOHN U
MOTEHIMATBHON SHEPTUU IPU
CKaTBIBAaHUHU TEJa 10
HaKJIOHHOM miockocTu"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTa 1 MOILIHOCTb.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepsHsiii ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edso0.ru/MJJPGGSA3
"MexaHnueckoe IBrxenue"
PezepsHslii ypok. Pabora ¢
68 TekcTamu 110 Teme "Pabora. 1 https://m.edso00.ru/XT2SMNZYM
MomiHocts. DHeprus"
OBIIEE KOJIMYECTBO HACOB 68 12

[10 [TIPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypChl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPUU U UX ONBITHBIE
MTOATBEPKICHUS

Macca u pa3mep aTOMOB 1
MoJseKyJl. Mozaenu TB€paoro,
JKUJIKOTO U Ta3000pa3HOT0
COCTOSIHHM BEIIECTBA

Bxonanas koHTposbpHas paborta

https://m.edsoo0.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS5

OOBsicHeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3o00pa3HOro COCTOSHUMN
BEIIIeCTBa Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu

Kpucranmnnyeckne n
amopdHbIe Tena

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

CmauuBaHue u
KauJUISIPHOCT.
IToBepXHOCTHOE HATSIKEHUE
TermoBoe paclumpeHue u

CXXaTue

Temmneparypa. CBs3b

https://m.edso00.ru/7XZHOXTSK

https://m.edsoo.ru/ISN30OKS8L

https://m.edso0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

TeMIIepPaTypbl CO CKOPOCTHIO
TETIJIOBOTO JABMKECHUS YaCTHIL

10

11

12

BryTtpeHHss 3HEeprus.
CriocoOb1 U3MEHEHUS
BHYTPEHHEHN SHEPrun
Bunel Ternonepenaun
Ypoxk-koHpepeHuus
"IIpakTHueckoe
MCIIOJIb30BaHUE TEIIOBBIX
CBOICTB BEILIECTB U
MaTEpUaJIOB B LIETAX
sHeprocoepexeHus"

KomandecTBO TENIIOTHI.
Y nenbHas TEIIOEMKOCTh

https://m.edsoo.ru/BBVVCI9IMHG6

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU9100QFZW

https://m.eds00.ru/88291DDI1Z

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIJIOBOE PAaBHOBECHE

https://m.edsoo0.ru/P520QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter10o0MeHa Ipu
CMEITNBAHNN XOJIO0IHON 1
ropsiuei Boas"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer KonnuecTBa TEIJIOTHI,
HEOOXOIMMOTO IS
HarpeBaHus Tea v
BBIJICIISIEMOTO MM TIPH
OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTtopHnast pabota

https://m.edso0.ru/401T1ZJAH



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH

"Onpenenenue yaenabHOU
TEIJIOEMKOCTH BenlecTna"

17

18

19

DHeprus TomMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBnenne n OTBCPJACBAHUC
KPpUCTAINIMYECKUX TECII.
yI[eJ'IBHaﬂ TCILIOTA ITJIaBJICHUA

JlaGopaTopHnas pabota
"Onpenenenue yaenbHOM
TEILUIOTHI IJIaBJIeHus abaa"

https://m.edso00.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

https://m.edso0.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

https://m.edso00.ru/COQG4DQKML

21

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOH/JIEHCAllUU. 3aBUCUMOCTh
TEMIIEPATypPbl KUIICHUS OT
aTMOC(EpHOTO JTaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"Onpenenenne
OTHOCHUTEIIBHOW BIAXKHOCTH
BO3/IyXa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
ONpeeIeHUE BIAKHOCTH
BO3AyXa

[IpuHIMIBEL PaOOTHI TETLTOBBIX
nsurareneit. [laposas
TypOuHa. /[Burarens

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWY G6



https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

BHYTPEHHETO CrOpaHUs

25

26

27

28

KIIJI TenmoBoro aBurareris.
TennoBkle ABUTATEIIH U
3al[UTa OKPYKAIOIIEH CPEBI
3aK0OH COXpaHEHUs U
MIPEBpAICHHS YHEPTUH B
TEIJIOBBIX MTPOIIeccax

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "TeroBsie
apreHus. MzmMenenue
arperatHbIX COCTOSTHUI
BerecTna"

KoHTpoinbHas pabora 1o Teme
"TermnoBble IBJICHUA.
N3meHeHune arperaTHbIX
COCTOSIHUH BemecTna"

https://m.edsoo.ru/UJASDRDOH

https://m.edso0.ru/B1KX6RPQ9

https://m.edso0.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

29

DnekTpuzanus Tei. JBa pona
ANEKTPUUYECKUX 3apsI0B

https://m.edsoo0.ru/9E85KDOMD

30

Ypok-uccienoBanue
"DreKTpu3aIus Te
WHIYKIHEH U IIpU
COTMPUKOCHOBEHUN"

https://m.edsoo0.ru/JALOFK67J

31

32

B3aumopeiictBue
3apsOKEHHBIX TeJl. 3aKOH
Kynona

DNEKTPUYECKOE MOJIE.
Hanps>xeHHOCTB
AIEKTPUYECKOTO IOJIA.

https://m.edso0.ru/LIJCQZZS9

https://m.edso00.ru/N79CZ2GZ1J)



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnun cynepno3unuu
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snektpudeckux
3aps0B. DJIeMEHTapHBIN
3apsia. CtpoeHue aTroma

HpOBOI[HI/IKI/I " JUDJICKTPUKH.
3aKoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga
Pemenue 3amgau Ha
IMPUMCHCHHC CBOJMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edso0.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBAHMSL.

M cTOYHHMKH 3IIEKTPUIECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JlericTBUS 3IIEKTPUUYECKOTO
TOKa

https://m.edso00.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBasue
"JleficTBHE NEKTPUUYECKOTO
TIOJIS1 Ha TIPOBOTHUKH U
JUAJIEKTPUKH"

DNEKTPUYECKUN TOK B
MeTaJulax, )KUIKOCTAX U ra3ax

DnexTpudeckas LEeMb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso00.ru/E4ACO0OQYPF

https://m.edsoo0.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabora "U3mepenue u
peryJIMpoOBaHUE CHIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHHE.
BoasT™metp. JITaboparopHas
pabora "M3mepenue u

peryJiupoBaHue HalpsHKeHUs'

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHHE IPOBOJHHKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edso0.ru/ESU05PC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTH
AIIEKTPUIECKOTO
COIPOTHBIICHUS TIPOBOTHUKA
OT €ro JJIMHBI, IJI0MaAn
MOTEPEYHOr0 CEUCHUs U
Marepuaia"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpshkeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/VEZPE7080

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3uCTOpa M HaIPSHKEHUS Ha
pesucrope"

https://m.edso00.ru/X5THIN3RM

47

ITocaenoBaTenbHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edso0.ru/HJ9903493

48

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuiia
CJI0’KEHHSI HAPSKEHUH NTpU

https://m.edso0.ru/VO3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[10CJIE10BATEIbHOM
COCTMHEHUH JIBYX
pe3uctopon"

49

JlaboparopHas paboTa
"IIpoBepka nmpaBuiia AJsl CHIIbI
TOKA IpY NapauIeIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZ]

50

Pewenne 3anau Ha
npuMeHeHue 3akona Oma Juist
Pa3IMYHOTO COCAMHEHUS
IIPOBOTHUKOB

https://m.edsoo0.ru/19ZEFKZZ4

o1

52

53

54

PaGora u mourHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna
JlaGopaTopHnas pabota
"OnpezneneHue paboThl U
MOITHOCTH 3JIEKTPHUUYECKOTO
ToKa"

DNEKTpUYECKHE LIENU U
HOTPEOUTEH FIEKTPUUECKON
sHepruu B O6bITy. KopoTkoe
3aMbIKaHUE

ITocTostHHBIE MAarHuThbl, UX
B3aUMOCHCTBHUE

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edso0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccienoBanue
"U3yuenue nonen
HOCTOSHHBIX MAarHuToB"

https://m.edso0.ru/1GL7RJOOR

56

MaruutHoe nosie. MarautHoe

https://m.edso00.ru/R3XXJCRVK



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK

[oJIe 3eMJIU U €0 3HAYCHUE
U1 JKU3HHU Ha 3eMiie

S7

[ToaroroBka Kk KOHTPOJIBHOMN

pabore 1o Teme

"DnexTpuueckue 3apsbl.

3apspKeHHbIE Tela U UX 1
B3auUMOJICUCTBUSL.

[ToCTOSAHHBIN JIEKTPUUECKUI

TOK

https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

KonTtponpsHast pabora o Teme
"DJIeKTpUUECKHUE 3apsbl.

3apsiKeHHbBIE Tella U UX
B3aMMOJICHCTBHSI. 1
[ToCTOSAHHBIN JIEKTPUUECKUI

Tok" / Beepoccuiickas

poBepoyHas paborta

PeseprHslit ypok. Pabota ¢

TEKCTaMU I10 TEME

"TIoCTOSHHBIN IMEKTPUUECKUI 1
Tok" / Beepoccuiickas

poBepoyHas paborta

OneiT Opcrena. MarHutHoe
0JI€ IEKTPUYECKOr0 TOKa
MarHuTHOE 1oJie KaTyLIKH C
TOKOM

IIpumeneHne
AIIEKTPOMArHUTOB B TEXHHKE.
JlaGoparopHas paboTa
"N3yuenue nencTBus

0.5

https://m.edso0.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo0.ru/KG8XDIUWD



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MAarsuTHOIO I10JIAA Ha

1

IMPOBOJIHHK C TOKOM'

62

63

64

65

DIEeKTPOABUTATEIb
IIOCTOSTHHOT'O TOKa.
Hcnons3oBanue
ANEKTPOJBUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U
Ha TPAHCIOpTE.
JlaGopaTtopHnas pabota
"KonctpyupoBanue u
u3ydeHue paboTel
aJeKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOM
uHaykiuu. IIpasuno Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUs DIIEKTPUIECKON
SHEPTuu. DNEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

IToaroroBka Kk KOHTPOJIBHOU
paboTe 1o Teme
"OnexTpudeckue u
MarHHuTHBIE IBJICHUS"

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

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo0.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DnexkTpuuecKue u
MArduTHBIE BJIeHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHslit ypok. Pabora ¢
TekcTamu 110 TeMme "TeroBelie

https://m.edso0.ru/4AB8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

sBiaeHus"”

PesepBHbIii ypok. Pabora ¢
68 TEKCTaMU TI0 TEME

"MaruuTtHbie aBiaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

MexaHn4ecKoe JBUKCHHUE.
MarepuanbHas TOUKa

Cucrema oTcyera.
OTHOCHUTEILHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOJIMHEWHOE
nerxenue. HepaBHomepHoe
NPSIMOJIMHEIHOE TBU)KEHUE.
CpenHsist © MTHOBEHHAs
CKOpOCTh

https://m.edso0.ru/E65RWOZK0

https://m.edso0.ru/L043PYTGB

BxonHas koHTposbHas paboTa

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBHYKECHUE.
Yckopenue

CKopocTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBH)KEHHUSI.
I'padux ckopocTH

JlaGopatopHnas pabora
"OnpeneneHne yCKOpeHus Tena
IIPU PAaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
IIJIOCKOCTH"

CB0OOIHOE TTaICHUE TE.

https://m.edsoo.ru/SKUYWCHB0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1IKKINJFOS8

https://m.edsoo.ru/NMQA4AGGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

OmnslTel ["anuies

PaBHOMeEpHOE ABMXKEHUE TTO
OoKpyxkHOCTH. [lepuon u

9 . https://m.edsoo.ru/PVRBIDTTH
gactoTa oOparnienus. JInneHast
1 YIJI0Basi CKOPOCTH

10 HenrpoctpemirenHioe https://m.eds00.ru/OSLFGWFZY
YCKOPEHHE

11 Hepesiit saxot HptoToHa. https:/m.edso0.ru/TADTURL3K
BekTop cuibl

12 Bropoit guaKOH Herorona. https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAA cHita

13 Tperuit saxort HptoToHa. https:/m.eds00.ru/XPFYG64RM
Cyneprio3uuust CHiI

14 Pememe sz Ha https://m.eds00.ru/GEM2S4HK9
npUMeHeHre 3aK0H0B HeroToHa

15 Cuna ympyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemenme sazat 1o Teme «Cimia https://m.edso0.ru/HML1AMN12
YIIPYTOCTH
JlaboparopHnast pabota

17 «OrnpeneneHne KeCTKOCTH https://m.edsoo.ru/TAPAJAFV1
NPY>KHHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 Pemenne 3aza o Teme «Cia https://m.edso0.ru/PJDH2DCIT
TPEHHS»
JlaboparopHnast pabota

20 "Onpenenenue kodpduuneHTa https://m.edsoo.ru/C56RD8K X8

TpPEHUs CKOJIbKeHus"



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reMme
"3akonsl Herotona. Cuna
ynpyroctu. Cuia TpeHus"

https://m.edso0.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHUs

https://m.edsoo.ru/MEETXGF60

23

VYpoxk-koHpepeHuus
"JIBuKEHHE T BOKPYT
IPaBUTALMOHHOIO LIEHTpa
(Conneunas cucrema).
lamaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemrenne 3agad o reme "Cuia
TIKCCTHU U 3aKOH BCGMI/IpHOFO

TSATOTCHUS "

[lepBasg kocMHuueckas
ckopocTbk. HeBecoMocTh u
Meperpy3Ku

PaBHOBecue marepuanibHONR
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaleHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

PaBHOBeCcHe MaTepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
Teno. PaBHoBecHe TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHusi. MOMEHT CUJIBI.

https://m.edso0.ru/V02GV8YAT

https://m.edso0.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQWA4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

LenTp TsxecTn

28

29

30

Permrenue 3agad mo reme
"MowmeHT cuibl. Llentp
TsoKecTH"

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme
"MexaHn4yecKoe IBUKEHUE.
Bzaumopneticteue ten"
KontponbHas paboTa mo teme

"MexaHn4yeCcKoe IBUKEHUE.
BzaumonetictBue Ten"

https://m.eds00.ru/0QJSN205C

https://m.edso0.ru/8D7SUVX5J

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsc Tena. UMmynsce cuisl.

3aKOH COXpaHEHHUs UMITYJIbCA.
VYnpyroe u Heynpyroe
B3auMoJieiicTBHE

https://m.edsoo.ru/7P15BWQD?2

32

Pewmenne 3amau mo reme
"3aKoH coxpaHEHUs UMITyJIbca'

1

https://m.edsoo.ru/LQO6EH8F9

33

34

VYpoxk-koHpepeHuus
"PeakTHBHOE ABUKEHUE B
MIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/3UH32H4RL

https://m.edso0.ru/FCOHVOY XP

35

PaGora cuinbl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaboparopHnast pabota
«Onpenenenune padoThI CUIIBI
TPEHUS IIPU PAaBHOMEPHOM
JABM>KCHUU TECJIa 110

https://m.edsoo0.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

TOPHU30HTAIIbHOU
ITOBEPXHOCTU»

37

38

39

CBs3b 9HEprUM U paboTHI.
ITorenumanpHas SHEpPIrust
Kunernueckas sHeprus.
Teopema 0 KHHETHYECKOM
SHEpPIrun

3akoH COXpaHCHUA OHCPIUU B
MCXaHHUKC

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

Jlaboparopnas pabora
«M3ydeHne 3aKk0Ha COXpaHCHHUSI
SHEPTHUM

https://m.edsoo0.ru/0TVK8KJIXB

41

42

KomnebarenpHo€e ABHXEHUE U
€ro XapaKTEePUCTHKHU
3aryxaroiue KoneOaHusl.

BrinyxaeHHbIe KOneOaHusl.
Pezonanc

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

MaremMaTnyeckuii u
MPYKUHHBIA MaSTHUKU

https://m.edsoo0.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBUCUMOCThH MEpUoa
KoJe0aHuii OT JKECTKOCTH
MIPY>KUHBI U MacChl Tpy3a»

https://m.edsoo.ru/BACAGR4KS

45

46

[IpeBparieHre sHEprUn Npu
MEXaHUYECKUX KOICOaHHSIX
JlaGopatopHnas pabora

«OrmpeneneHne 4acTOThI U
nepuoja konebanui

https://m.edsoo.ru/RPN7BUG55

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

MIPY’>KMHHOI'O MAsITHUKA»

47

JlaGopaTopHas paboTta
«IIpoBepka He3aBUCHMOCTH
nepuoja Koiebanuii rpysa,
MOJIBEIICHHOT0 K HUTHU, OT
MAacChI Tpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

49

50

MexaHndecKkre BOJIHEI.

CBolCTBa MEXaHUYCCKUX BOJIH.

[IpononpHBIC U TONIEPEYHbIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHHYeCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa)kK€HUE 3BYyKa

https://m.edsoo0.ru/QHBQ3U5XV

https://m.edsoo0.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDB5

51

Ypoxk-uccienoBanue
"HaOmroaeHre 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo0.ru/5SRPRGGZVS§

52

53

54

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKHI PE30HAHC
VYpoxk-koHpepeHuus

"V bTpa3ByK U HHPPA3BYK B
MIpUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
Kose0aHus ¥ BOJHEI"

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrponsHas pabora o reme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoyiebaHus u
BOJIHBI"

https://m.edsoo.ru/Z\VVD7Z44VH

56

DNeKTpOMarHuTHOE ToJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo0.ru/KAKC7HSCG

S7

58

59

60

61

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM cBsA3H"

VYpok-uccienoBanue
"N3yueHue cBOWCTB
JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbIO MOOMIIBHOTO
tenedona"

Pemenue 3agau Ha
ONpEeIETICHUE YaCTOThI U JITTUHBI
3J€KTPOMArHUTHON BOJIHBI

DneKTpOMarHuTHas pUpoaa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CBOlICTBA CBETA

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo0.ru/WIGCO6QSN

https://m.edso0.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[IpssMmonuHeiHOE
pacrnpocTpaHEeHHE CBETa.
3armenus Comnnua u JIyHsl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHHUS CBETA.
3epkaina. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHa
OTpa)XKE€HUs CBETA

https://m.edsoo.ru/QONUKCDOB

64

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHnoe BHyTpeHHEE
OTpa)KEHHE CBETA.
Hcnosp30Banue nogHOro
BHYTPEHHET0 OTPKECHUS B
ONTHUYECKUX CBETOBOJIaX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH
yTJIa TPEIOMIICHHS CBETOBOTO
Jyda OT yIJia MajeHus Ha

rpanune "Bo3nyXx-cTekiao""

https://m.edso00.ru/R800IT10S

67

VYpoxk-koHpepeHuus

"M croib30BaHKE ITOIHOIO
BHYTPEHHETO OTPaKECHHUS:
CBE€TOBO/JbI, OIITHKOBOJIOKOHHAA
CBS3B"

https://m.edso0.ru/0L9F63ZRU

68

69

JIuusel. Onrnyeckas cuia
JTMH3EI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo0.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlabopartopHnast pabota
"Onpenenenue GOKyCHOTO
paccTOsIHUSA U ONTHYECKON
CHJIBI COOMpArOIIel JTUH3bI"

https://m.edso00.ru/3XTVNZNJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
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VYpoxk-koHpepeHuus
"ONnTHYECKUE JTUH30BLIC
npuoops!"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

75

76

77

I'ma3 xak onTuyeckas cucrema.
3penue

Ypok-koudepennus "Jleh ekt
3penust. Kak coxpaHuTh
3penue"”

Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HploTOHA.
CrnosxeHue CieKTpaIbHbIX
uBeToB. [ucnepcus ceera

Jlaboparopnas pabota "OnbIThI
10 Pa3JIoKEHUIo 0eIoro ceera
B CIIEKTP M BOCIPUATHIO LIBETA
IIPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bunabTpel"

VYpok-nipaktukym "BoaHoBbIE
CBOMCTBA CBeTA: TUCIIEpPCHs,
uHTepepeHys u audpaxus”
Omnsitel Pesepdopaa u
IUTaHeTapHasi MOJIeNb aTOMa

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/E5I8L6TCH

https://m.edsoo.ru/A1F3HB8Y9

https://m.edso0.ru/P9220VFIV

78

79

[Toctynater bopa. Monens
aroma bopa

Hcnyckanue u nornoueHue
cBeTa aToMoM. KBaHTBI.
JInHenyaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHEQG?2

https://m.edsoo.ru/MILRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPpOoK-IIpakTUKyM

80 "HabmromeHue CrieKTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus'"

81 PanoakTHBHOCTH M €€ BHJIBI https://m.edso00.ru/22H32JWLM

82 CTpOCHHE ATOMHOTO 1pa. https://m.edsoo.ru/IRVFSKOFK
Hykonnas Mojeins

83 PamoakTiBibie MpepaICHIt. https://m.eds00.ru/RA796 TPSP
H3oTomsl
Pemenue 3agau o teme:

84 "PamroaKkTUBHEIE https://m.edso00.ru/WX2HQP2S6
npeBpatieHus "

85 [Tepurox mosypacmasa https://m.edsoo.ru/WZDJCOES87
VYpoxk-koHpepeHuus

86 "Pa/inOaKTUBHBIC U3JTyYCHHS B https://m.edso0.ru/X1J4002C4
NpUpOJE, METUIIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXpaHCHHUS 3apsIOBOTO U https://m.edsoo.ru/YOQ2XMKO0
MacCOBOI'0 YHCE

88 DHEPIIS CBA3H ATOMHBIX €. https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U DHEPTUH

89 Pemene sazati no Teve https://m.eds00.ru/0DAKHL QAT
"SAnepubie peakuun"
Peakuuu cuHTE3a U IETICHUS

90 snep. cTounnku sHEprun https://m.edsoo.ru/RMBFQBND7
ComnHiia u 3B€311
Ypok-koudepennus "AnepHas

91 sHepreTuka. JlelicTBus https://m.edso0o.ru/QTNWFW90Q

pPaarOaKTUBHBIX I/I3J'IyIIeHI/II71 Ha



https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

JKUBBIE OpraHU3MbI"

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBble siBaeHus"

https://m.edsoo0.ru/TBOXB9TUO

93

94

95

96

97

KontposbHas paboTa mo teme
"DJIeKTPOMAarHUTHOE TIOJIE.
DNEeKTPOMArHUTHBHIE BOJHBI.
KBanroBbie sBaeHus"

[ToBTOpeHME, 0000IIEHNE.
JlaGoparopubie paboOTHI MO
Kypcy "B3aumoneiictBue Ten"

[ToBTOpeHME, 0000IIEHNE.
Perenue pacueTHBIX U
KayeCTBEHHBIX 3a/1a4 110 TEME
"TennoBeie nmpouecch”

IToBTOpenue, o6o0mIEeHNE.
Pemmenne pacueTHBIX U
Ka4eCTBEHHBIX 3a/a4 I10 TEME
"KIIJI TermmoBsIX aBurarencii'”

l'omoBas koHTpOJIBHAS paboTa

https://m.edsoo.ru/5SUTJAFD6U

https://m.edso0.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

98

99

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI IO
Kypcy "CBeToBble sABICHUS"

IToBTOpenue, o6o0IIEeHNE.
Pabora ¢ Tekcramu o Teme
"3aKOHBI COXpPAHEHHUS B

https://m.edsoo.ru/FK30FNRHX

https://m.edso00.ru/91XS3CXDT



https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ
https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT

mexanuke"

[ToBTOpEeHME, 0000IIEHNE.
100 Pabora ¢ TekcTamu o Teme
"Kone0aHus 1 BOJHBL"

[ToBTOpEeHME, 0000IIEHNE.
101 Pabora ¢ TekcramMu o TeMe
"CBeTOBbIE gBIcHUA"

[ToBTOpeHME, 0000IIEHNE.
102 Pabora ¢ TekcTamu o Teme
"KBanToBas u siaepHas

¢buszuka"

https://m.edsoo.ru/L3YKVIINT

https://m.edso0.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

27



https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8




MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHUA MO0 OMHCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YUYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/a4yy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

14

1.5

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCHONB3Yysl (U3MUECKHe BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaYeHUs U €UHUIIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (OPMYJIbI,
CBSI3bIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTCpU30oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alUucCbhiBaTb €ro MaTrcMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIBIATh NPHUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKux IIaroB ¢ omopoi Ha 1 — 2
M3yUYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U

dbopMyIibl, cBs3bIBaIONINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a




1.8

1.9

YCJIOBHMS 3aJaud  3alUChIBaTh KpPaTKOE YCIOBUE, TOJICTABIATH
buznyeckue BeIMYMHBI B POPMYJIIbI U IPOBOIUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIECJOBAHUS  BBIIACIATDH
mpoBepsieMoe  MpEANnoiokeHue  (TUHoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J¢€ OIIbITa, A€JIaTh BBIBOJBI I1O €TI0 PE3yJibTaTaM

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WU
(¢U3MYEeCKUX  CBOWCTB  Tel:  (pOPMYJIMpPOBAaTH  IPOBEpPSIEMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyTOBaHUs, 3aMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB C y4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

OPOBOJUTH  MCCJIEJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOMl C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHN,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPAThH
YCTAHOBKY W BBIIIOJIHATH U3MEPEHMUS, CIEAYS IPEII0KEHHOMY IIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€TaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPHUHIMIBI  JACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTepU30BaTh MPUHLMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCAaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJIECHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)




1.16

1.17

1.18

MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B OKp}I)KaIOIHeﬁ cpene

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMAINIO, KOTOpasi SBISETCS MPOTUBOPEUMBON HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

UCIIOJIb30BAaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMNYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIKaHMUS,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu HHrepHer, Bnanersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAaKOBOM CHCTEMEI B APYyTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAMH (PU3UIECKOTO
COJIep’KaHusl, B TOM YHCIe MyONUYHO JIeJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM YUYEOHBIX HCCIEIOBAHUM, TPU HSTOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIH MNOHSATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLluEe

1.19

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPANBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, YUUThIBAA MHCHUC

OKPY’KaFOIIIX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC




1.3

14

1.5

pacrio3HaBaTh TPOSBICHHE W3YYCHHbIX (HU3MUYECKUX SBICHHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yysd (U3MYECKHE BEIMYMHBI, IPH ONUCAHUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3bIBAIOIME JIAaHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH  TpaQuKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

O0O0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEecKUX MLIaroB ¢ MoMombio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3nyYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3al1auu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7adyd, BbIOMpaTh 3aKOHBI U (HOpMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHWe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUC UCCICAOBAHMA, BBIACIIATD
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

IPOBOANUTH OMNBITHI 1O HAOMIOJNCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY W3  INPEJIOKEHHOTO

000pyI0BaHMUs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYCHHOW 3aBHCMMOCTH B BHJE TAOMUI] U TpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys IPEMIOKCHHOM MHCTPYKLHMHM, W  BBIYHUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH IHpu  paboTe ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(bI/ISI/I‘leCKI/Ie 3aKOHOMCPHOCTHU

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iIuyas yCIOBHbIE  000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 310POBbS U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B Oprmaromeﬁ cpeae

OCYIIECTBIISATh MOUCK MHPOPMAITUHN (PU3MUECKOTO COACPKAHUS B CETH
WuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS
JOTIOTHUTETFHBIX HMCTOYHHUKOB BBIACIATH WHGPOpPMAIUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJIOCTOBEPHOM

1.18

UCIIONIb30BAaTh MPH  BBHIMOJIHEHMH Y4YeOHBIX 3aJaHuil  Hay4dHO-

HOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC




Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMU
KOHCIEKTUPOBAHHUA TEKCTa, nmpeoOpa3zoBaHus WHGOPMALIUU U3 OJHOI

3HAKOBOM CUCTEMBI B IPYTyIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJIEIOBATEIILCKOM JEATEIbHOCTH, TIPU OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATUWHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHeﬁ

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PaCHpPEeNITh 00513aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiath KOHQIUKTHI

9 KUIACC

Kon
NpoBEePsAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NpeAMETHBLIC PE3YJbTAThHI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3jinydaTthb SABJICHUA IO ONMHCAHUIO HUX XApPAKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOUINX JAHHOC (1)PI31/I‘-I€CKOC SABJICHUC

13

14

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJIEHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B YYEOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) HUBHUECKUX SIBICHUN

ONKCHIBATh W3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, INPH ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEMBIX  BEIHYUH,
0003HauEHHSI ¥ €AUHUIIBI (PU3MUECKUX BETMYMH, HAXOIUTH (hOPMYJIHI,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0O BEIMYMHY C JPYyTUMH

BEIMYMHAMHU,  CTPOUTh TpapUKUd  M3YUYEHHBIX  3aBHCHMOCTEH




(U3HYECKUX BEITMINH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TIPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMYyJIIMPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTH4eCKOe

BBIPpA)KCHUEC

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallii MPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKUX IIaroB ¢ IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHbele 3aAadu (omMparouiyecs Ha cuctemy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBHUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISL peleHusl, MPOBOJIUTh PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYUYCHHOT' O 3HAaUCHUA (bI/I3I/I‘-IeCKOI7I BCIIMYHHBI

pacrio3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO PELIUTh MpPU IMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOCHHI U OIIBITOB

1.9

1.10

MPOBOJUTH OMBITHI 0 HAOMIOACHUIO (PHU3MUECKUX SIBICHUH WU
(U3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

IPOBOJUTh MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAUCHHE H3MEpseMOr BeTW4YuHBI ((OKyCHOE
paccTosiHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTAThI
MOJTy4eHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHJAC TaOIHIH

rpaduKoB, nenaTh BHIBOJIBI 110 pe3ybTaTaM UCCIETOBAHUS




1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHsT  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYUMHBI M aHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM OezomacHOcTH TpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEIO, TOYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUUYECKUX YCTPOMUCTB, M3MEPUTEIBHBIX npubopoB "
TE€XHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO UCIONIb30BaHUS (PU3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOPMAIUN (PU3UUIECKOTO COJEPKAHUSI B CETH
WutepHer, caMocTosSTeNnbHO (OpPMYIHpPYsl IOMCKOBBIA  3aIpoc,
HAaXOAWTh IyTH  OMNpENEJeHHUs]  JTOCTOBEPHOCTH  IOJyUYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BAaTh IPH  BBHIMOJIHEHMH Y4YeOHBIX 3aJaHuil  HAy4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainbl, pecypchl ceTu MHTepHeT; BiameTre npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3UKH U CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTalue ¢ y4érom

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTh  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3iena

Kon
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TTIO3HAHUU OKPYXAIOILETO MHUPA

11

1.2

®usuka — Hayka o0 Ipupone. SBieHHs NpPUPOIBL.
®usnyeckue  ABICHUA: MEXAaHMYECKHE, TEIUIOBBIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

Ousnyeckue BenuuuHbl. M3Mepenune  pusmueckux
BenuuuH.  Pusmueckue  npubopsl.  [lorpemHocTs

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcTtecTBeHHOHAyuHBI METOJ IMO3HaHUA: HaOJIIOJCHHE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHUIKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IMPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha6n}oz[aeM0r0 SABJICHUA
Omnucanue (I)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenue pasMepoB MajbIX TEJ.
N3mepenue temrepaTypbl pyU NOMOIIH KUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYpPHI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

2.2

CrpoeHue BelmiecTBa: aTOMbl M MOJEKYJbI, HUX
pasmepbl. OMBITH, JAOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeIllECTBA

JIBrxkenue yactull BemectBa. CBs3b  CKOPOCTH
JIBW)KEHUA  4YacTULl C  TeMmmepaTypou. bpoyHoBckoe

nBkeHue, iuddysus

2.3

B3aHMOl[€I>'ICTBPIe YacCTHll BCIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC

2.4

Al"pel"aTHBIe COCTOSAHUA BCIICCTBA: CTPOCHUE TIa30B,




KUAKOCTeH M TBEPABIX  (KPUCTAIIMYECKHX) Tl
B3auMocBsa3p Mexay CBONCTBAMU BELIECTB B PAa3HbIX
arperaTHpIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnelTbl 10 OOHAapY)KEHUIO  JEWUCTBUS  CHII

MOJICKYJIIPHOI'O MIPUTS)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKCHHUE. PaBHOMEpHOE u
' HEPABHOMEPHOE JIBM)KEHUE
3.9 Ckopoctb. Cpennsisi CKOpPOCTb NPU HEPABHOMEPHOM
' JBUKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHMS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak xapakTepUCTHKa B3aUMOJIEHCTBUS TEI
38 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTEHUS M cuia TsKecTH. Cuila TAXKECTH
' Ha Jpyrux miaHerax. Bec tema. HesecomocTs
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOElcTBYIOIIASA CHIT
[IpakTrueckue pabOTHI:
3.10 OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JBMIKCHHS

(mapuka B KUAKOCTH, MOJENIU  DIEKTPHUUECKOTO




3.11

3.12

aBToMOOWIE W Tak pjanee). OmpereneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HAaKJIOHHOM  IuIocKOocTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIIUE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMmaryiv) mpyXKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIpUKaACArOIINXCA HOBerHOCTef/'I

Du3nuecKue SIBJICHNUs B IPUPOJE: IIPUMEPHI IBHKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXWBOW IIPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBneHue ra3za. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEMIIEPATYPbI
43 [Tepenaya maBrneHUs TBEPABIMHU TEJIAMH, KHUIKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBHCHUMOCTh  JaBIIEHUS KUAKOCTH OT TIyOHHBI
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs cocyabl.
lMunpaBinueckre MeXaHU3MbI
AtMmocdepa 3emnu u atmocdepHoe naBneHue. [[puanHb
45 CYIIIECTBOBaHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBIEHUS OT
BBICOTHI HaJT YPOBHEM MODSI
46 N3mepenue armocdepHoro npaeneHus. Ilpubopsl ans
' W3MEPEHUsT aTMOC(EPHOTO JTABIICHHS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxuMmenoBa) Cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. BoznyxomnnaBanue
49 [IpakTrueckue pabOTHI:

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH B€Ca TCjJa B BOAC OT




00béMa TMOTPYXKEHHOH B JKHIAKOCTh YAcTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHON B XKHUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. Konctpyupoanue apeomMerpa HIIH
KOHCTPYMPOBAaHME  JIOAKM WM OmpeaeseHue  eé

rpy30I0AbEMHOCTH

4.10

dusnueckue SABJIICHUS B npuponac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHUC

pBIO

411

TexHuueckue yCcTpOHCTBAa: COOOLIAIOIIUECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, THUIAPABINYECKUN IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [IpocTeie  MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs
' m1ockocTh. [IpaBuno paBHOBecHs ppryara
5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. ITpocTtrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TostHass MexaHW4YecKas JHEprus. 3aKOH W3MEHEHUS W
' COXPAaHEHUS MEXaHMYECKOH SHEePTUU
[IpakTuyeckue pabOTHI:
5.9 Omnpenenenne  pabOTBl  CWJIBI  TPEHUS  TIPH

PaBHOMCPHOM JABMXKXCHUU TCIIa 110 FOpH3OHTaJILHOI>'I




oBepxHocTU. VcecnenoBanue ycaoBUil paBHOBECHSI phlyara.
N3amepenne KIIJI nakimonHol mimockoctu. M3ydeHnue 3akoHa

COXpPaHCHUA MEXaHUYECKOM OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YelioBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COIeP:KAHMUS
pasziena 3JieMeHTAa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pasMmepbl
' MosieKyd.  OmIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOXKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKMAKOIO U ra3o00pa3HOro
6.2 cocTossiHUM BemlecTBa. Kpucramnuueckue M amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX Tel
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYJISIPHOKHHETHYECKON
6
TEOpUHn
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
66 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Baytpennss sneprus. CriocoObl ”3BMEHEHHS! BHYTPEHHEH
' SHEPTUU: TeIIonepeaada U COBEpILIeHUEe paboThI
6.8 Bunpl temonepenayn: TEMIONPOBOJHOCTh, KOHBEKIHS,
' W3ITydeHue
6.9 KommuectBo  temnorel. YaenbHas — TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEmaoTa NiaBJICHUS
[TapooOpa3zoBanue u  koHAeHcauus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaIOIIEH Cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
OneiTel 1O OOHApYXEHHUIO  JEHCTBUS  CHUJI
MOJICKYJISIPHOTO MPUTSIKEHUS.
OneITHl MO BBIPAIIMBAHUIO KPUCTAJIOB MOBApEHHON
COJIM WJIU caxapa.
OneITEl 10 HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, KUAKOCTEH M TBEPBIX TEI.
Onpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUILA.
6.17 OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS

BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHSL.
IIpoBepka rumore3bl JUHEWHOW 3aBUCUMOCTH JTMHBI
CTOJOMKA JKUAKOCTHU B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphl.
Habntonenne n3MeHeHust BHYTPEHHEH SHEPTUU Tella B
pe3yJbTare Ternaonepeaayd U paboThl BHEIIHUX CHUIL.
Hccnenosanue SIBJICHUSA TEII000MeHa pu

CMEILIUBAHUH XOJIOJIHOU U rOpsYEN BOJIBI.




6.18

OmnpeneneHue KOJIMYECTBA TEILIOTHI, IOJIYYEHHOTO
BOJIOM MpH TEmI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LMJIAHAPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

Omnpenenenue yAeIbHON TEIIOTHI TUTABJICHHS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAE: TMOBEPXHOCTHOE
HATSOKCHHE W KAaNWUBIPHBIC SIBICHHUS B IPHUPOJE,
KpHCTAJUIBI B Tipupoje, uanyuenne CoiHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusaius Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apPsKEHHBIX TE OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)
DnekTpuyeckoe nose. Hanpssk€HHOCTh AIIEKTPUYECKOTO

7.3 nosid. IlpyHIMN cyneprno3uuuy 3JIEKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS

' 3JEKTPUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOTO TOKA
1.7 JeiicTBus AIEKTPUIECKOTO TOKa (TerutoBoe,




XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE

7.

CONIPOTUBJICHHE BELIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W MapajyIeIbHOE  COCIUHEHUE
7.11

MIPOBOTHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyia — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

ITocTosuabIe MaruuThl. B3amMoaencTBHE ITOCTOSHHBIX
7.14

MarHuToB

MarautHoe T1ojie. MarHutHoe T1oje 3eMAd U €ro
7.15

3HAUYCHHE JIUIA JKU3HU Ha 3eMiie

6 OmneIT Opcrena. MaruutHoe nojie 3IeKTPUYECKOro TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJST HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBAX M Ha

TpaHCcIopTe

OIBITEI ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

naaykuuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0wr TTOTyYeHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO STEKTPU3AIUHN T UHIYKIIHEH
7.20

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue AEMCTBHS SJIEKTPUYECKOrO OIS  Ha




IMPOBOAHHUKH U JUBJICKTPUKH.

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

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3MepeHue U peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIHAE 3aBUCUMOCTD
UIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHMKA OT €ro
JUIMHBI, TJIOLIA/IU TIONEPEYHOr0 CeYEeHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MOCJIEI0BATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapaieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO TOKA, HAYIIEr0 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. Mccnenosanne 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOﬂeﬁCTBI/ISI IIOCTOSAHHBIX MAarHuTOB.
W3y4yeHre MarHuTHOTO MOJIs TIOCTOSIHHBIX MarHUTOB MpU
uxX o0beAMHEHUM U  pasjeneHuu. VccrnemoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OnbIThl,  JI€MOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
BBaHMOJIefICTBHSI KaTyllKyl ¢ TOKOM W MarHuTta OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTylike. l3yueHue

JIENCTBUS MarHMTHOTO IOJS Ha MIPOBOAHUK C TOKOM.

KoncrpyupoBanue U U3y4yeHune paboThI
3JIEKTPOJIBUTATEIS. N3zmepenne KII
BHGKTPOI[BHFaTGHBHOﬁ YCTaHOBKH. OmBITE 10

HUCCICOOBAHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOWU:

HUCCICIJOBaHUC W3MCHEHMI 3HAYeHUS | HaIpaBJICHUA




WHIYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIICHUS B  arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpPraHU3MOB, MarHWTHOE MoJje 3eMiu, Apeld MmooCcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKOIN, aMIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe JBHKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE
HepaBHomepHoe IIPSIMOJIMHENHOE JBUKECHHUE.

8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  IMpu

o HEPaBHOMEPHOM JIBH>KEHUH
35 VYckopeHnue. PaBHOyCKOpEeHHOE MPSMOJIMHENHOE
' JIBUJKEHUE

8.6 CBobOonHoe magenue. OneITel [anunes
PaBHOMepHOE nBMkeHHE N0 OKpyx)HOCTH. [lepuon u

8.7 yacToTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.

L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE
8.8 [TepBorii 3akoH HproToHa
8.9 Bropoii 3akon HptoToHa




8.10

Tperuii 3akoH HeroToHa

8.11 [TpuHIMIT CynIEpIIO3UIIUU CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 Cuna TpeHHMs: CWIa TPEHHS CKOJBXEHHUS, CHIIa
' TPEHUs IOKOsI, IPyTHe BUIbI TPEHUS
8.14 Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS.
' YckopeHne cBOOOTHOTO MaCHHS
815 IBwxenne  riaHer  Bokpyr  Connua.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMoCTh 1 meperpys3ku
PaBHOBecMe  MaTepualbHOM  TOYKH.  AOCONIOTHO
8.16 )
TBEPJI0€ TEIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OChIO
' BpauieHusi. MomeHt cwibl. LieHTp TskecTn
8.18 Nmmynsc Tena. M3menenue ummynbca. MiMmyibse cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 PeakTuBHOE IBM>KEHNE
8.21 Mexanuueckast paboTa U MOIIHOCTb
8.9 PaGota cun TsDKeCcTH, yHpyroct, TpeHus. CBs3b
' SHEpPruu U paboThI
8.93 [TorennmanbHass OJHEPrusi TeNa, MOTHATOTO  HAJ
' MOBEPXHOCTBIO 3eMJIH
8.24 [ToreHnnanbHast SHEPTUs CXKATON NPY>KUHBI
Kunernueckast sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTHyeckue paboOTHI:
OrnpesiesieHne CpeTHEH CKOPOCTU CKOIBKEHHS Opycka
WIA JBWKEHHs M[IapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpeHUs Telna MpU PaBHOYCKOPEHHOM
8.27 JBUKEHUH 110 HAKJIOHHOH IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NHYTH OT BpPEMEHH NpU
PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HaYaJlbHOW CKOPOCTH.
[IpoBepka TruUIOTE3Bl: €CIM MPU PaBHOYCKOPEHHOM

JABMKCHUN 0e3 HavalbHOI CKOPOCTHU TYTHU OTHOCATCA




KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpeneneHue
Kod(duimeHTa TpeHus CKoubkeHus. OnpeneneHue
KECTKOCTH TPYXHHBL. OnpezencHue padOThl  CHIIBI
TPeHHsI TIPU PABHOMEPHOM JBIKCHHHM Tela TIO
TOPU30HTAILHON TOBepXHOCTH. OmnperencHue padoThI
CWJIBI  YOPYrOCTH  MpU  HOABEME  TIpy3a C
UCIIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

duznyeckue SIBICHUS B Iprupoac: MPUIUBBELI U OTJIMBEI,

8.28 JBrkeHHe IutaHeT COJHEYHOM CUCTEMbI, PEAKTUBHOE
JBUJKECHHE KUBBIX OPIraHU3MOB
8.29 TexHudeckue  yCTpOMCTBA:  CHMAOMETP, JATYUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHUS, PAKCThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIepUo/], YacTOTa, aMILIUTY/Aa
9.9 MareMatnuyeckuit 151 IIPY>KUHHBIN MasiTHUKHU.
' [IpeBpatiieHue sHepruu npu KoieOaTeIbHOM JABHXKEHUN
93 3aryxaromue KosneOaHus. BbIHyXJeHHbIE KoJeOaHMs.
' Pe3zonanc
Mexannueckue BoaHbl. CBONHCTBA MEXAHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JTMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHsl. MeXxaHUYeCKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 WNudpa3Byk u yabTpa3ByK
[TpakTHyeckue paboOTHI:
Omnpenenenne 9acTOTBl M TepuoAa  KoJjeOaHWi
97 MaTEMaTHYECKOTO MasiTHUKA.

Omnpenenenne 9acTOTBl M TepuoAa  KoJeOaHWi
HNPYKUHHOI'O MasTHUKA

WccnenoBanme 3aBUCHUMOCTH TIepuojaa  KoJeOaHHWI




NOJBEIIEHHOTO0 K HUTH TIpy3a OT JJIUHBl HHUTH.
HccnenoBanne 3aBUCHUMOCTH  IepHoja KoJjeOaHui
NpYy>)KUHHOTO MasTHHUKAa OT Maccel rpysa. IIpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpysa,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M XECTKOCTH
npyxuHbl. I3Mepenue yckopeHusi CBOOOAHOrO NaieHus
duznyeckue SIBICHUS B MPUPOJAE: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
IyHAMH, X0
. TexHuyeckue yCTPOMCTBA: HXOJOT, HCIOJIb30BAHUE
' YIIbTPa3ByKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 DJEKTPOMAarHUTHOE MOJIE. DIIEKTPOMArHUTHBIE BOJIHBEI.
' CBoIiCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
. BosiHOBBIE CBOMCTBA CBETA
10 [TpakTryeckue paboOTHI:
10.4 N3yueHne CBOMCTB  OJIEKTPOMATHUTHBIX BOJH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yJIbTPapuoIETOBOIO u
PEHTI'€HOBCKOT'O U3ITyYeHUN
106 TexHuueckue yCTpOMCTBa: UCIIOJIb30BaHKE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBas monens cBera. MicTouHuku cBeta
11.2 ITpsimonuHEtHOE pacIpocTpaHEHHUE CBETA
113 Otpaxenue csera. [Imockoe 3epkaio. 3aKOH OTpaKEHHS
11 ' CBETa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBeETa.
' [TonHOE BHYTpEHHEE OTpaskeHHE CBETa
11.5 Jlunza. Xop ydeit B tuH3e
11.6 Onrtuueckast cucrteMa ¢oToarnmapaTta, MHUKPOCKONA M




TCIICCKOIIa

I'maz kak onTtudeckass cucrema. biuzopykocTs u

11.7
JAIIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B crekTp. OnbiThl HhtoTOHA.
' CrnoxeHue CIeKTPaIbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  yIJla  OTpasKeHHUs
CBETOBOTO JIy4a OT yIJIa MaJIeHusl.
H3ydyeHne xapakTepuUCTUK M300paKeHUs MpeaIMeTa B
TUIOCKOM 3€pKaie.
HccnenoBanne 3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOIO Jiyya OT yrIJia MaJCHHS HAa TPAHUIE «BO3AYX —
11.9 CTEKJIO».
[Tomrydenne n300pakeHHd ¢ TOMOIIBIO COOMpPAOIIEH
JIMH3BL.
Ornpenenenre POKYCHOTO PACCTOSTHUS U ONTHYECKOM
CHJIBI COOMPAIOIIIEH JIMH3HI.
OMnBITH TIO PA3TIOKEHHUIO OETIOTO CBETa B CIIEKTP.
OnBITH 1O BOCHIPHUSTHIO IIBETA MPEAMETOB MPU HX
HAOJTIOICHUH Yepe3 I[BETOBBIC (QUITBTPHI
dusnyeckue sBIEHUS B npupoze: 3artMenuss ConHIa U
11.10 JlyHbl, 11BE€TA TEN, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuuyeckue yCTPOMCTBA: OYKH, TIEPUCKOIIL,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Oneitel Pezepdopna u 1utaneTapHas Mojzienb aroma.
' Mogens aroma bopa
122 Hcnyckanue W TOTJOIIEHHE CBeTa aTroMoM. KBaHTHI.
12 . JluneituaTelie ceKTphI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus
194 Ctpoenue aromMHoro szapa. HykimoHHas Mojaenb
' aToMHOrO siapa. M30Tomnsl
12.5 PannoaktuBHbIe TpeBpamieHus. llepwon momypacnaga




ATOMHBIX AACP

SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsJ0BOIO U

12.6
MacCOBOI'0 YHCEI
12.7 OHeprus cBA3U aTOMHBIX sep. CBA3b MAaCChl U YHEPTUU
198 Peakuuu cunresa u nenenus snep. Microunukn sHeprun
' CouHua 1 3B€311
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' M3JIy4YEHUH Ha )KUBBIC OPraHU3MBbI
[IpakTuyeckune pabOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOPMO3HOMY TyTH (110 oTorpadusim).
N3mepenue paanoakTuBHOro hoHa
dusuyeckue ABICHUS B IPUPOAE: ECTECTBEHHBIN
pasoaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 paZMOaKTUBHOE MW3JIy4EHHE MPHUPOIHBIX MHUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX M3JIYYEHU HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJVBHTyaJIbHBIA TO3UMETD, Kamepa Bunbscona



ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTebHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYeCKUX 3HAHUI U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOSKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOEHHS BEIECTBa, O (U3MUECKON CYIIHOCTHU SIBICHUHU NPUPOJBI
(MEXaHWYECKHUX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3InuyaTrh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBICHUMN
B OKpYXKalOLUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHoBamMu MOHSATUHHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE UX JUIsl pelieHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHUS U

MponecCChl, UCIIOJIb3Y (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4ETOM
coOuro/IeHHsI TTpaBUi OE30MacHOr0 Tpyna: HaOMoJeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUUNH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHNE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICIO0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUeHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETMYNHBI, TOTYYECHHON IPU PEIIEHUH 3aauu

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH

10

YMeHue HWCHoib30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATH JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/aHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WnutepHer; BiajgeHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 MEXAHUWYECKUE SIBJIEHU A
11 Mexanudeckoe JBIKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTEILHOCTD JIBUKEHHSI
PaBHOMepHOE M HepaBHOMEpHOE JaBMKeHHe. CpeHsis ckopocth. Dopmyrna st
1.2 BBIYUCIICHHSI CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE MPSIMOJMHEHHOE IBMKCHHE. 3aBUCUMOCTh KOODPIMHATHI TEJIa OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJUHEHHOTO TBHUKCHU:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH Ui MPOSKIHUU CKOPOCTH, MPOCKIMH
NepeMeIeHHsI, TyTH, KOOPJAMHATHI TpPH PABHOMEPHOM TMPSIMOJIUHEHHOM
JIBYDKEHUT
3aBHCUMOCTh KOOPAMWHATHI Tella OT BPEMCHH B Clilydyae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JIBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl JUIST MPOSKIUU TIEPEMEIICHUS, MPOCKIIMA CKOPOCTH M TPOCKIIUU
YCKOPEHHUS TP PABHOYCKOPEHHOM MPSAMOJHHEHHOM JIBH)KECHUH:
2
14 .sx(r)=v‘}x-r+ax-3.
U.\'('() =Up, T4, 1,
a,(f) =canst,
szz - lez =2a.s,
['paduiku 3aBUCUMOCTH OT BPEMEHH JUIS TPOCKIMH YCKOPEHHS, MPOEKIINU
CKOPOCTH, TIPOCKIIMH TEPEMEIICHUsI, KOOPIUHATHI TIPU PABHOYCKOPESHHOM
IPSMOJTMHEHHOM JBHKCHUH
CBoboaHoe majgeHue. DopMyIibl, OMUCHIBAIONIME CBOOOJHOE MAJCHUE Tela I0
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
' 3emun). ['paduku 3aBUCHMMOCTH OT BPEMEHH JUIS TPOCKIUH YCKOPEHHS,
NPOCKIIMM CKOPOCTH M KOOPJMHATHI TPU CBOOOJHOM TAJCHHHM TeJia 110




BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpykHocTH. HampaBienue
CKOpOCTH.

®opmyna Uil BBIUKCICHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH U NEPUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

ycKkopeHusi. @opmyJia 711 BBIYMCICHHS YCKOPEHNUS:

1.6
2
a. — L
“ R
dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaleHUS:
V= 1
T
Macca. IInotHocts Bewmectsa. Gopmyiia A BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennyuHa. ClokeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3axkoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogpericteue ten. Tperuit 3akon HeroTroHa:
F,,=-F
112 TpeHue okost U TpeHHUe CKONbKeHUs. PopMyria Il BEIYUCICHUS MOIYJIS CUJIBI

TPEHUS CKOJILXKCHUA:




1.13

1.14

F_=u-N

Hedbopmaruss tena. Yupyrue u Heymnpyrue nedopmanuu. 3aKOH yHOPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

My -1
F=G-—1_2
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyia 115 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H MOBEpXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Cosnua. IlepBas kocMudeckas CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Nmnynbe Tena — BekTopHas puznyecKas BeIMUNHA.
D=mi
I/IMHYJ'ILC cucTeMbl Tell. MI3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHUJIBI
3akoH COXPAHCHUS UMITYJIbCA JIA BaMKHYTOﬁ CUCTCMBI TCII.
p=myly +m, U, =const

PeaxTtuBHOE NBUXKEHUE

1.17

Mexanunueckas padota. @opmyra st BEIYUCICHUS PaOOThI CHUJITBI:

A=Fsooso

Mexanndeckass MOIIHOCTD:

n=4
I

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. d)opMyJIa JJIA BBIYHUCIICHUA

KMHETUYECKON SHEPIUU:




TeopeMa o kuHeTH4eCcKOU d3Heprun. Gopmyiia i BBIYUCICHUS TOTCHIMAIBHON

OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHEpPIusi:

E=E;.+E P
1.19 .
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia Jjisl 3aKOHA COXPaHEHUS
MEXaHUYECKOM PHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaiiieHue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuisl; M - Fl.
VcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aumma
A‘S&TIZE‘IH
[laBiienue TBEpIOTO TENA.
®opmyra 1751 BBIYUCIICHHS TaBICHUS TBEPIOTO Tena:
_F
Pes
101 JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 17151 BEIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Pp,
1.22 3akoHn [lackans. ['mppaBaudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS BBITAIIKUBAIOIIEH CHJIBI,
1.23 JICUCTBYIOILEH Ha TEJO, MOIPYKEHHOE B )KUIAKOCTh WM I'as3:




Ycnopue miaBanus Tena. [1lnaBanue CYJ0B 1 BO3AYXOILJIAaBAHUC

1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJIeOaHUH.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpallieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue kosnebanus. Beinyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

MexaHn4ecKue BOJIHEL HpOIIOJII)HI)IC " TIOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

IIpaxmuueckue pabomul

W3mepeHne cpeiHeil IUIOTHOCTH BELIECTBA; apXHMMEIOBOM CHIIBI;, JKECTKOCTH
NPYXUHBL, KO3(PPUIIEHTa TPEHUS! CKOJIbXEHHUS; pabOThl CHJIBI TPEHUS, CHIIbI
yIOPYTOCTH; CPeJHEeH CKOPOCTH JBHXKEHHs OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuojia KoiebaHWH MaTeMaTH4YeCKOTO MasTHHKA; YacTOThl W  Iepuoja
Kosie0aHUM NPYKUHHOIO MasiTHUKA; MOMEHTA CHJIbl, IEHCTBYIOIIETO Ha phlyar;
paboThl CWJIBI YNPYTrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH IPU HOJbEME Ipy3a C MOMOIIBIO MOIBUKHOIO
O10Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKWBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTrOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEIECHH
negopManuu NPy KHUHbI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HaIlpaBIISIOIEH;
nepuoa (4acToThbl) KoieOaHU HUTSHOTO MasTHUKA OT JJIMHBI HUTH; Mepuoaa
KoJICOAaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIICIOBAaHUE HE3aBHUCHUMOCTU IepHoJa KoJeOaHMH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pbluara

1.30

Dusuueckue s61EHUS 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOPOCTSAIMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHHS B IPUPOJIE U




TEXHUKE, TPUIUBBI W OTJIMBBL, JBH)KEHHE TUIaHeT (COJIHEUYHON CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, pblUaru B TeJ€ YEIOBEKa, BIUSHHUE
atMoc(hepHOro MaBJICHUS Ha KXKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEICMUYECKHE BOJIHBI, I[yHAMH, 3XO

Texnuueckue ycmpoticmea: CHUIOMETpP, JATYUKHU TMOJOKEHHUS, PACCTOSHUS U
YCKOpPEHUs, JAUHAMOMETp, MOMAMIUIIHUKK, PAKEThl, pbIYar, TMOJABUKHBIA U

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

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOAONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUu  CTPOCHMS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammmyeckue u amopHbie Tena

55 JBwxenue wyactuy BewiecTBa. CBsA3b CKOPOCTH JABWKEHUS 4YacTHL C

' Temneparypoil. bpoyHoBckoe aBmxenue, 1upPysust

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemioBoe paciiupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

26 Buytpennsist sHeprus. PaGora u Termonepenaya Kak CcrnocoObl M3MEHEHUS

' BHYTpPEHHEN 3HEPTUU

2.7 Bune! Tennonepenayun: TEMIONPOBOIHOCTD, KOHBEKIINS, NU3ITyUYEHUE
Harpeanue wu oxnaxzaenue Ten. KoaudectBo TemnoTel. Y enbHast
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUsS PHEPrMHM B TEIUIOBBIX MpOIleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEH OSHEPrUM B MpPOLIECCE

2.10 WCTIapeHusi M KOHJACHcanuu. KWIeHWe IKHIKOCTH. YIeldbHas TeIioTa

napooOpazoBanusi: L = Q/m




2.11

BnaxunocTs Bo3ayxa

2.12

2.13

2.14

2.15

2.16

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DOHEpPruM IIpH

IJIaBJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpeHHSISI QHCPI'uA CropaHusd TOIIJIMBA. VY aenbHas TemnjioTa CropaHuA TOILIMBA:

q=Q/m

[Tpuniumne! padoTs! TermaoBbix apurareneid. KI1J[ TermoBoro aeurarens

IIpakmuueckue pabomul

N3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIUYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJONH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHJIP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOT'O HAarpeThIM LMIUHAPOM, MOCJIE OIYCKaHUs €ro B BOJY KOMHATHOM
TEMIEPATYpbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3/AYyXa; YJIEIbHOW TEMJIOTHI
IaBieHus Jipga. MccnenoBaHue W3MEHEHHs TEMIIEpaTypsl BOXABI  IIPU
Pa3IUYHBIX YCJOBMSIX; SIBJICHUS TEIJIOOOMEHa NMpPHU CMELIMBAHUU XOJIOJAHON M
ropsiuei BOAbl; poLecca UCIIapeHus

Qusuueckue A61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIE
ABJICHUS B IIPUPOJE, KPUCTAIIBI B NpUpoAe, uinyuenue CollHLA, 3aMep3aHue

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

2.17

3.1
3.2

Texnuueckue ycmpoucmea. KalWIISAPbI, IPUMEPHI UCIIOIb30BaHUS KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, JBUTATENb BHYTPEHHETO
CropaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onexkrpuzanus Teil. J[Ba BUa 3JEKTPUUECKHX 3apsiioB

B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuueckoro moiis. [lpuHimn

CYNEPIIO3UIUH JIEKTPUUECKHX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. [leficTBHE DJIEKTPUYECKOrO MO Ha




aJIeKTpudecKue 3apsibl. [IpOBOJHUKY U TUANEKTPUKH

[TocTostHuBIN 2nekTpuyecKuil TOK. JleicTBus aekTpuueckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=qg/t,U=A/q
DNEKTPUYECKOE COMPOTUBIICHHE. Y ACTBHOE AICKTPUIECKOE COMPOTHRIICHHUE:
3.7 R =npl/S
3akon Oma a1t yuactka snektpuueckon nenu: | = U/R
3.8
[TociienoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
I,=I,; U=U,+U,; R=R +R,
39 [TapannenpHOE COeMHEHNE TPOBOIHUKOB PABHOTO CONTPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CMmeniaHHble COSTUHEHHS IPOBOTHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 2
: O=I"-R-t
312 OneiT Opcrega. MarHuTHOE TMOJie€ MPSMOTO TPOBOJHMKA C TOKOM. JIuHUM
MarHUTHOW HHTYKITUU
313 MaruutHoe T1I0JIe TOCTOSHHOTO MarHmTa. B3amMojeicTBHEe MOCTOSHHBIX
MAarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 Oneiter @apanes. SBnenue snekTpoMarHuTHON MHAYyKUuU. [IpaBuio Jlenna
Ilpakmuueckue pabomol
316 W3mepenue  DMEKTPUYECKOTO  CONMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH

AJNEKTPHUUECKOTO TOKA; pabOTHI AJIEKTPUIECKOTO TOKA.

I/ICCJIGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAOMICTO B MPOBOJHUKC




(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIMPOTHUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOro CEYSHUs U
YAEIBbHOTO COIPOTUBIICHHUS.

[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCIMHCHUHU TMPOBOJHMUKOB; MpaBWIA ISl CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TTOJIS ISl )KU3HU Ha 3eMJIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea.: 3JIEKTPOCKOIN, aMIIEpPMETp, BOJBTMETP, PEOCTarT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTrUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
MPEIOXPAHUTENH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKa,
IreHEepaTop MOCTOSTHHOTO TOKA
3.19 DeKTpoMarHuTHbIC BOJHBIL. 11Ikaa 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojienb cBeta. [IpsiMOMHEIHHOE pacipoCTPaHEHHE CBETa
3.21 3akoH oTpaxeHus cBera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OmnTHYecKas cuia
' muusel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuuecxue pabomoi
N3mepenne onTUyYecKOil CHIIbI COOMparoIiell JTHUH3bI;, (POKYCHOTO PacCTOSHUS
coOuparo1ie JIMH3bI (10 CBOMCTBY paBeHCTBA pa3MepOB MpEAMETa U U300paxeHuUs,
396 KOT'Jla IPeIMET PacIoioKeH B ABOMHOM (OKyce), oKa3aTels MPeIoMISHHUS CTEKIIa.
' UccnenoBanme cBoiicTBa M300paKeHUs, TMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JTMH3bI, U3MEHEHUS! (JOKYCHOTO PACCTOSHUS JABYX CIIOKEHHBIX JIUH3;
3aBHCHMOCTH yTJIa IMPEJIOMIICHHS CBETOBOIO Jiyda OT yrja TMajJCHHsS Ha TPaHHIIC
«BO3JIyX — CTEKIIO»
397 Qu3zuueckue seneHus 6 npupode. 3armenuss ComHna u JlyHbI, 1[BeTa TeI,
' ONTHUYECKHUE SIBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakiius, pamxyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToanmapaTr, ONTHYECKUC

CBE€TOBOAbI




4 KBAHTOBBIE SIBJIEHUA
a1 PagnoaktuBHOCTh. AJb(a-, Oera-, TaMma-u3nyueHus. Peakuuu anbga-u Oera-
' pacnanga
4.2 Omeitel Peszepdopaa no paccessauto ansga-yactun. [lnanerapHas Moaens aToma
4.3 CocraB atroMHOTO sigpa. M30TOmb!
4.4 [leprox nonypacmana aTOMHBIX siJiep
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qusuueckue a61eHUs 6 nNpupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMUYECKHE JIy4d, pPaJUOAKTHBHOE W3IIyYeHUE TMPHPOAHBIX MHUHEPAJIOB,
JeiCTBUE paJIMOaKTHBHBIX U3YUYCHUN Ha OPraHN3M YeIOBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHIMBHIYaJbHBIN JTO3UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

1) ®usuka. 7 ki.: yueouuk/ A.B.Ilepoimkun. — [Ipoda, 2019;
2) Owuswuka. 8 i : yueonuk/ A.B.Ilepoimkun. — Ipoda, 2018;
3) Owuswuka. 9 k. : yueouux/ A.B.Ilepoimkun, E.M.I'ytauk. — Ipoda, 2019

METOIAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1) Owusuka. KonrponsHo-u3Meputenbubie Marepuansl. 7 k1. /H.M.3opun, Bako, 2017
2) O®usuka. KortponsHO-u3Mepurenpabie Matepuaisl. 8 k1. /H.W.3opun, Bako, 2017
3) Owusuka. KonrponsHo-u3Meputenbubie Marepuansl. 9 ki. /H.M.3opun, Bako, 2017
4) [Hoypounsie pazpadoTku o ¢usuke k YMK A.B.Ileppimkuna, 8 xi./H.C.11neik, Bako, 2017
5) [Toypounsie pazpaboTku o Gpu3nke, yHUBepcaabHOe u3nanue, 9 ki./B.A.Bonkos, Bako, 2017

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

1) Bu6muorexa 1IOK https://m.edsoo.ru/ff09f72a - 7 k.
2) Bubmoreka 1IOK https:/m.edsoo.ru/ff0acb14 - 8 k.
3) Bub6smoteka ITOK https:/m.edsoo.ru/ff0c3044 - 9 k

1) https://resh.edu.ru/

2) https://school.nso.ru

3) https://fizzzika.narod.ru/

4) https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
5) http://vpr-examen.ru/

6) https://sdamgia.ru/

7) https://www.prodlenka.org/

8) https://myschool.edu.ru/
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