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Pa3nean 1. [losicHuTebHASA 3aNIMCKa

Pabouas mporpamma yuyeOHoro mpeamera Qusuka 0aa { — 9 KIIACCOB SBJISIETCS YACThIO
AnanTupoBaHHOW OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOILEro oOpa3oBaHUA U
COCTaBJICHA HAa OCHOBE CJICAYIOIIMX HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB:

J ®denepalibHOTO TOCYIapCTBEHHOTO0 00Pa30BAaTEIBLHOTO CTAHJAPTa OCHOBHOI'O OOIIEro
o0Opa3oBaHMs, yTBEPKJIEHHOTO MprKa3oM MuHuctepcTBa npocsenieHus Poccuiickoit @enepanuu ot
31.05.2021 roma Ne 287 (B pea. ot 18.07.2022 Ne 568) (3apeructpupoBano Mwunioctre PD ot
05.06.2021, peructpamuonnsiii Ne 64101);

J QenepanbHOl aganTHPOBaHHOKW 00pa3oBaTEIbHON MPOTrPaMMBbl OCHOBHOTO OOIIETO
oOpa3oBaHus Al 0Oy4YalOUIUXCSl C OIPaHUYCHHBIMH BO3MOKHOCTSIMH 3J0POBbSI, YTBEPKIECHHOM
ITpukazom Munucrepcra IlIpocsemenus Poccuiickoit ®enepaunn or 24.11. 2022 roga Ne 1025
(3apeructpupoBano B Muntocte P® 21.03.2023, peructparmonnsiii Ne 72653);

o OenepanbHOro 3akoHa OoT 29 nexabps 2012 roma Ne 273-@3 «OO6 obpa3oBanuu B
Poccuiickoit @enepanuny» (ct. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44, 45, 46, 48, 54, 58, 66, 87).

Pabouast mporpamMma obOecnedyeHa ydeOHMKaMH, Y4€OHBIMH TOCOOMSMH, BKJIIOYCHHBIMH B
benepanbHBIN IEpeYeHb YICOHUKOB, PEKOMEHIOBaHHBIX MuHOOpHAykH PD K HCITOJIB30BAHHUIO.

Mecto mpeamera B yd4eOHOM IUIaHE: B MporpaMMmMe OTBOAMTCA 238 4acoB Ha H3ydyeHUE
npenMera «Du3uka», KOTOpbIE paclpeeieHbl caeayonmm odpazom: 7 kiiacc — 68 yacos (2 yaca B
Heqeno), 8 kimace — 68 yacoB (2 yaca B Heneno), 9 kiace - 102 gaca (3 yaca B HEZIENIO).

HEJIN, 3AJAYUN U3YUYEHUA YYEBHOI'O KYPCA
[lemn w3yueHuss (GU3MKM Ha YpOBHE OCHOBHOIO OOIIEro OOpa3OBaHHS OIPEACICHBI B
KOHIENIMN TpernojaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTENbHBIX OpPraHU3AIUIX
Poccuiickoit deneparuu, peaau3yomyux OCHOBHbIE 00111€00pa30BaTeIbHbIC TPOTPAMMBI.
Henu uzydenust Gu3nKu:

J npuoOpeTeHne HMHTEpeca W CTPEeMJICHHS OOYYalolUXCs K HAyYHOMY H3Y4YEHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX M TBOPYECKUX CITOCOOHOCTEH;

. pa3BUTHE TPEACTABIEHWH O HAYYHOM METOJe TMO3HaHuid U (popmMupoBaHHE
HCCIIEA0BATENIbCKOTO OTHOUIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

J dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3YUEHHUS] OCHOB CTPOEHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

. dbopMupoBaHUe MPEACTABICHUI O polu (PU3MKHU IS Pa3BUTHSI APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

. pa3BUTHE TIPEACTaBIEHUI O BO3MOXHBIX cdepax Oynymel mnpodeccrnoHaIbHON
NEeSTeTbHOCTH, CBA3aHHOM C (PU3WMKOW, TMOATOTOBKA K JajbHEWIIeMy OOY4YeHHI0O B OSTOM
HaIpaBJICHUU.

JlocTikeHne TUX IIeJIe MPOorpaMMbl 10 (PU3UKE Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs
o0ecrneunBaeTcs peleHueM CIeAyoInX 3a1ay:

npuoOpeTeHne 3HaHUW O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

MpuoOpeTeHne yYMEHHI OIMUCHIBATh U OOBSCHATH (DU3WUYECKUE SIBIICHUS C HCIOJb30BaHUEM
MOJTYYEHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHHS MPOCTEHITNX PACYETHBIX 3a/1ay C MCIOJb30BaHUEM (U3UIECKUX
MO/IeJIel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOaTh MPUPOJHBIE SBJICHUS W BBITIOJHITH OTMBITHI, JJAOOpPATOPHBIC
paboThI U IKCIIEPUMEHTATBHBIE UCCIIEAOBAHMUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX IPHOOPOB;

OCBOCHHE TIpUEMOB paboThl ¢ wHhOpMauer (HU3NIECKOTO COACPKAHMS, BKIIFOYAs
MH(OPMAILIUI0O O COBPEMEHHBIX JIOCTIDKEHUSX (U3HWKH, aHAIM3 M KPUTHUYECKOE OIICHUBAHHE
nH(popMaLnu;

3HAKOMCTBO cO cepamMu mpodeCcCHOHATBHONW AEATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSMU, OCHOBAHHBIMH Ha IOCTHKEHUSAX (PU3HMUECKOU HAYKH.



OBIIASA XAOAKTEPUCTUKA YUEBHOI'O ITPEJIMETA

®usnka sBISETCS CHUCTEMOOOPA3YIOIMM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB U SIBJICHHM, U3y4aeMbIX XHMUEH,
Ouonoruei, acTpoHOMHEH M (U3MUECKON reorpadueif, BHOCHT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpPaA, IPCAOCTABIIACT HanoOosee SICHBIE 06pa3L[BI MPUMCHCHUA HAYYHOI'O MCTOAA ITO3HAHUA,
TO €CTh CII0c00a MOJTyYESHHUS TOCTOBEPHBIX 3HAHUH O MHPE.

OnHa W3 TIABHBIX 3a1ad (HU3UYECKOro oOpa3oBaHUS B CTPYKType o0mero obpa3oBaHus
COCTOMT B (OPMUPOBAHUM E€CTECTBEHHOHAYYHOW TpaMOTHOCTM W UHTEpeca K Hayke Yy
00yJaroIuxcs.

Conepxkanue BHIOB AearensHOCTH oOydarommxcst ¢ 3P Ha ypokax ¢usuku ompenensercs
X 0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTSAMHU. Y CHUJICHBI BUJBI JCSITEILHOCTH, CICU(DUIHBIC
IUIl  JaHHOW KaTeropuy JeTed, OOECHEeUMBAIOIINE OCMBICICHHOE OCBOCHHE COJCpIKaHUS
00pa3oBaHus MO MPEIMETY: YCHJICHHE MPEIMETHO-NPAKTUYCCKOW JEATEIBHOCTU C aKTUBHU3AIUCH
CEHCOPHBIX CHCTEM; OCBOEHHE Marepuajia ¢ ONOpPOH Ha ajJrOpHTM; «IIOMIarOBOCTH» B HU3YyYCHHUHU
MaTepHuala; HMCIOJb30BaHUE JOTOTHUTEIBHOW BU3YaJIbHOW OIOPHI (CXEMbI, HIa0JIOHBI, OTIOPHBIE
TaOJIMIBI); PEUCBOM OTYET O MPOLECCEe M pe3yibTaTe AEATEIBHOCTH; BBIIOJIHEHHE CIICHHaIbHBIX
3a7laHuil, 00ECHCUMBAIONIMX KOPPEKIUIO PEryJSIUU yueOHO-TIO3HABATEIBHOW JIESTEIBHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

Jlns oOywaromuxcsi ¢ 3[1P cymecTBeHHBIMH SIBISIOTCS MPHEMBI PabOTHI C JIEKCHYECKHM
MarepuaioM 1o npeamerty. [IpoBonutes crnennanbHas padoTa MO BBEACHHIO B aKTUBHBIN CIIOBaph
O0ydJaroImuXcs COOTBETCTBYIOUIEH TEPMUHONOTHH. V3ydaemble TEpMHUHBI BBOISATCA Ha
MOJIMCEHCOPHOM OCHOBE, 00s13aTeIbHA BU3YaIbHASIIOICPKKA, AITOPUTMBI PA0OTHI C OIIPE/ICIICHHEM,
OIIOPHBIE CXEMBI IS aKTyaTH3aUUTEPMUHOIOTUH.

B cBs3u ¢ ocoObiMu 00pa3oBaTelnbHBIMH MOTpeOHOCTAMHU oOydatoumxcs ¢ 3IIP, mpu
TUITAHUPOBAHUU PaOOTHI YUEHHKA Ha YPOKE CIICAYET IIPUICPIKUBATHCS CIEAYIOIIUXMOMEHTOB:

1. TIlpum ompoce HeoOXOOMMO: JaBaTh AITOPUTM OTBETA; pa3peIlaTh MOJIb30BATHCS
IUIaHOM, COCTaBJICHHBIM IIPpHM IMOATIOTOBKEC OOMAIIHEIO 3aJaHuid; JdaBaTb OoJIbIIIE BpEMCHHA
TOTOBUTBCS K OTBETY y JOCKHM; pa3peliath JeNlaTh MPEABAPHTENBHBIC 3alUCH, IT0JB30BATHCS
HarjsiAiHbIMHU MMOCOOUSIMH.

2. Tlo BO3MOXHOCTM 3a1aBaTh OOYYAIOIIMMCS HABOJISNIAE M YTOYHSIONIME BOIPOCHI,
KOTOpBIE TIOMOTYT UM TIOCJICIOBATEIbHO U3JI0KUTh MaTepuall.

3. CucreMaTHyeckd TIPOBEPATH yCBOEHME MaTepHaga II0 TeMaM YPOKOB, JUIs
CBOEBPEMEHHOT'0 OOHapyKEeHHS POOEIIOB B MPOIIEAIEM MaTepHale.

4. B npouecce n3ydeHns HOBOrO MaTepuala BHUIMAHHE yIEHHKOB 00pallaeTcs Ha HaunboJiee
CIIOXKHBIE pa3lenbl u3ydaemMod TeMbl. HeoOxommmo damie oOpamarbCsi K HUM C BOIIPOCAMH,
BBISICHSIIOLIMMH MIOHUMaHUE y4eOHOro MaTepuana, CTUMYJIUPOBATh BOMPOCH! MPU 3aTPyJHEHUSIX B
YCBOGHUH HOBOTO MaTepHaa.

Pa3nea 2. COAEP KAHUE YYEBHOI'O KYPCA "®usuka"

7 Knacc
Pazoen 1. Qusuxa u e€ ponv 6 NO3HAHUU OKPYIHCAIOWE20 MUPA
duznka — Hayka O Ipupoje. SIBiIeHHs TpPUPOIBI (MCl). dusnueckre SBICHHUS:

MEXaHUYECKHE, TEIJIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ousnyeckue BenuuuHbl. M3mepenue ¢usmueckux BenuuuH. Duznyeckue MpUOOPBHI.
[TorpemnocTs

3MepeHnil. MexxayHapoaHas CUCTEMa €IMHHII.

Kak ¢usuka u apyrue ecreCTBEeHHbIE HAyKH M3y4aroT Npupoay. EcTecTBeHHO-HAayYHBIH METOA
MO3HAHUS: HAOMIOJIEHNE, TOCTAHOBKA HAyYHOTO BOIIPOCA, BBIABMIKEHHE TMIIOTE3, SKCIIEPUMEHT IO
IpOBEpKe Trumnore3, oObsICHEHHEe HaOmonaemMoro spieHus. Omnucanue (U3NYECKUX SIBICHUH C
IOMOIIBIO MOJIEIIEN.



Hemoncmpayuu

MexaHuyeckue, TerIoBbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUSI.

Ouznyeckue MNpudOOpPHl M Mpoleaypa MNPSAMBIX H3MEPEHUH aHAJIOTOBBIM U LU(POBBIM
puOOpOM.

Jlabopamopnuvie pabomot u onvimal

Onpenenenne HEeHbl JEJIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOOopa.

N3MepeHne paccTosTHUM.

W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenue temrepaTypsl IpH IOMOILY KMJIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

[IpoBenenue uccnenoBanus MO MPOBEPKE TMITOTE3bl: AAIBHOCTD MOJETA IIAPUKA, ITYHIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3zoen 2. Ilepsonauanvuvie céedenus o cmpoenuu sewjecmaa

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, TOKA3bIBAIOLIUE JUCKPETHOE
CTPOEHHUE BEILIECTBA.

JlBukeHue dactul BemiecTBa. CBs3b CKOPOCTH JABW)KEHHUS YaCTUL[ C TEMIIEpaTypou.
BpoynoBckoe mgBmxkenue, auddysus. BzaumonelcTBue dYacTWIl BEIIECTBA: MPUTSHKEHHUE W
OTTaJKUBaHUE.

ArperatHble  COCTOSIHHMS ~ BEILIECTBA:  CTPOCHUE  Ta3oB, IKUAKOCTEH U TBEPIBIX
(kpucTauinueckux) Tejl. B3auMocBsI3b MeEXIy CBOMCTBAaMU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIA BOJIBIL.

Jemoncmpayuu

Ha6mtonenne 6poyHOBCKOTO JIBHXKEHUSI.

Ha6monenue nuddysum.

HabGmionenue sBineHui, OOBACHSAIOIUXCA NPUTSHKEHHEM WIM OTTAIKHBAaHUEM YaCTHIL
BELIECTBA.

Jlabopamopnuvie pabomot u onvimal

Ornenka araMerpa aroMa METOI0M PSJIOB (¢ UCTIOJIb30BaHUEM (oTorpadmii).

OnbIThI 1O HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHMUSL.

Pas3zoen 3. /lsuoicenue u 83aumooeticmsue men

Mexannueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOe nBuxkeHue. Ckopocth. CpenHss
CKOPOCTb IPYU HEPABHOMEPHOM JIBUKEHUH. Pacuér myTH 1 BpeMEeHH JIBH>KECHHUSI.

SIBnenne uHepuuu. 3aKOH UHEPIMH. B3anMopelicTBre Ten Kak NpUYMHA U3MEHEHHUS CKOPOCTU
JNBUWKEHUs Teln. Macca kak Mepa umHepTHocTH Tena. [lmoTHocth BemiectBa. CBsI3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIEeCTBA.

Cuia kak xapakTepucTuka B3aumozeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. U3mepenue
CHJIBI C TIOMOIIbIO JUHAMOMETpa. SIBIeHNE TATOTEHUs U cuia TshkecTd. Cuia TSHKECTH Ha JpYrux
mwianerax (MC). Bec Ttenma. HeBecomocTh. CnokeHHE CHWIJI, HANpaBICHHBIX MO OIHOU MPSMOIA.
PaBHogeiicTBytomas cui. Cuiia TpeHus. TpeHue cKobXeHUs U TpeHHe MoKosi. TpeHue B npupoje u
texauke (MC).

Hemoncmpayuu

Habmoienne MexaHu4ecKoro JBHKEHUS Tema.

N3mepenune ckopocTy MpSIMOIMHEHHOTO ABM>KEHUS.

HaGmtoienue sSBJICHUS] HHEPIIHH.

Habntoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.

12

1
MC — anemeHTbl cogepKaHunA, BKAOYAIOLME MeXNpeaMeTHbIe CBA3W,
KOTOpble rlo,u,p06Hee PaCKpbITbl B TEMATUYECKOM NJIAHUPOBAHUN.

2 -
34ecb 1 fanee NPUBOAMUTCA PacCUMPEHHbIN NepeveHb 1abopaTopHbIX PaboT M ONbITOB, U3 KOTOPOTO y4nTENb AeNlaeT Bblbop Mo CBOEMY YCMOTPEHUIO U
C Y4ETOM CNUCKa IKCMEePUMEHTANbHbIX 3a4aHUIA, Npeanaraemblx B pamkax Ol no ¢usuke.



CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

Jlabopamopnuvie pabomot u onvimal

OnpeneneHre CKOPOCTH PAaBHOMEPHOIO JABI)KEHHS (LIapuKa B KUAKOCTH, MOJAEIU
AJIEKTPUIECKOTO aBTOMOOMJIS U T. T1.).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM [IapHKa 110 HAKIOHHOM MJIOCKOCTH.

Onpenenenre MmI0THOCTU TBEPAOTO TeNa.

OneITHI, JEMOHCTPHUPYIOIIME 3aBHCUMOCTh pacTsbkeHus (medopmanuu) TPYKHUHBI  OT
MIPUIIOKEHHOMN CHUIIBI.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIBI TPEHUS CKOJIKEHUS OT CHUJIbI JaBJICHUS U
XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEM.

Paszoen 4. Jlasnenue meépovix men, sHcudxocmeri u 2a308

Hasnenue. CriocoObl yMEHBIIEHUS U yBelW4eHHs AaBiieHus. [laBneHue raza. 3aBHCHUMOCThb
JaBlieHHs Taza oT 00béMa, Temreparypsl. [lepenaua naBneHust TBEPABIMH TEJIaMHU, KHUIKOCTSIMU U
razamu. 3akoH Ilackans. IlHeBMarnueckue MamiMHbL. 3aBUCHUMOCTh JABJICHHUS JKUJIKOCTU OT
riyounsl. ['uapocrarndyecknii napagokc. Coodmaromuecs cocyabl. [ mapaBimuecKkiue MeXaHU3MBI.

Atmocdepa 3emnu u armochepHoe aaBineHue. [IpUUMHBI CylIeCTBOBAaHUS BO3AYIIHOMN
obomoukn 3emmu. OmnbiT Toppuuemnmu. M3Mepenne arMOCPEpHOTO JaBJICHHS. 3aBUCHMOCTH
aTMoc(epHOro AaBJIeHUs OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl s usmMepeHuss arMocepHoro
JaBJICHUS.

JleiicTBHE KUAKOCTU W Ta3a Ha MOTPYKEHHOE B HUX Teno. BeITankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [1naBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu

3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBaeHUs KUIKOCTHIO U Fa30M.

Coobmarommuecst CoCcyabl.

I'mppasnuueckwuii npecc.

[IposiBnenue nericTBUs aTMOC(HEpPHOTO TABICHHMS.

3aBHCUMOCTh BBITAIKHBAIOIIEH CHUIBI OT 00BEMA MOTPYKEHHOW YacTU Tela U IUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHUs TeJl: MJIaBaHUE WIHM MOTPYKEHUE TeJl B 3aBUCHMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopuvie pabomol u onvimul

HccnenoBanue 3aBUCUMOCTH Beca Tesla B BOZE OT 00bEMA MOTPYXKEHHOM B KMAKOCTh YaCTH
Tena.

Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B XKUIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIICH CHJIBI, JEWCTBYIOLIEH HA TEIO B KUIAKOCTH, OT
MAacchbl Tea.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI, IEHCTBYIONIEH Ha TENO B
KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YACTH T€JIa U OT INIOTHOCTH >KUKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHME JIOAKM W ONpelereHue eé
IpPy30I0AbEMHOCTH.

Pa3zoen 5. Paboma u mownocmo. duepeus

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecusl phlyara.
[Ipumenenue mpaBuia paBHOBECHUS pblyara K 0yoky. «3onotoe mpaBmioy» mexanuku. KI1J[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.

Mexannueckas sHeprusa. Kunernueckas u moreHuuanbHas sHeprus. lIpeBpamienue omgHOro
BHJIa MEXAHWYECKON YHEPTUHU B IPYroi. 3aKOH COXPAaHEHHUsI SJHEPTUHU B MEXAHUKE.

Jemoncmpayuu

1. IIprMepsl MPOCTBIX MEXAHU3MOB.



Jlabopamopnuvie pabomot u onvimal

Omnpenenenre paboOThl CUIIBI TPEHHSI TIPU PABHOMEPHOM JBUKCHHH TeJla TI0 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHUS pblyara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 knacc

Pasoen 6. Tennosvie sgnenus

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHUs BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYyJ. OIBITHI, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKOMN TEOpUHU.

Mogenu TBEPAOTO, KUIKOTO M ra3o00pa3HOro COCTOSHUI BemiecTBa. Kpucramimdeckue u
amop¢usie Tena. OObsCHEHUE CBOMCTB ra3oB, KUAKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJOKEHUMN
MOJIEKYJISIPHO-KUHETHUECKONH Teopuu. C(CMauuBaHMe M KalWwUIApHbIE —sBIeHUs. TemnoBoe
pacUIMpEeHHE U CKaTHUE.

Temnepatypa. CBsi3b TEMIIEpATyphbl CO CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YaCTHULL.

Buytpennsas oHeprus. CnocoObl H3MEHEHHS BHYTPEHHEW OSHEpPruu: TeIJionepenaya u
coBeplieHHne paboThl. Bupl Teronepenaun: TeI0NPOBOAHOCT, KOHBEKIUS, U3IYyYECHHUE.

KonuuectBo TemnoTsl. YjaenpHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U TeIIoBOe
paBHOBECHE. Y paBHEHHE TEIUIOBOTO OajaHca.

[InaBneHue u OTBepAEBaHUE KPUCTAUIMUECKUX BEIIECTB. YJE€ibHAs TEIJIOTA ILUIABICHUA.
[TapoobpazoBanne wu konaeHcanus. Hcmapeame (MC). Kumenue. VYiaenbHas —Temiora
napooOpa3zoBaHusi. 3aBUCHMOCTh TEMIIEpPATypbl KUIEHHUs OT aTMochepHOro aaBiieHus. BraxHocTh
BO3/lyXa.

DHeprus TOIIMBaA. Y IeibHAs TEIJIOTAa CTOPAHUS.

[Ipunuuns! padots! TernoBbix asurareneil. KIT/I rennosoro asurarens. TenioBbie ABUraTenu
U 3ammTa okpyxarorieit cpenst (MC).

3aKOH COXpaHEHMsI U NIPEBPALEHUS SHEPTUHU B TeIUIOBBIX nponeccax (MC).

Jemoncmpayuu

HaGmronenre 6poyHOBCKOTO JBHYKEHUS.

Habmonenue nudpdysum.

Habuntoienue siBjeHnit cMauMBaHMsI U KaWJUISIPHBIX SIBJICHUH.

HaGntoneHue TerioBoro pacumpeHust Tel.

W3meHeHue naBieHus ra3a npu M3MEHEHUN 00bEMa U HarpeBaHUM WM OXJIAXKIACHUH.

[IpaBuna n3amepeHus TeMrepaTypsl.

Bunel Terionepenayn.

OxmnaxaeHre Ipy COBEpPIICHUH PabOThI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEIOEMKOCTEN Pa3IMYHBIX BELIECTB.

Habntonenue kumnenusl.

Habmtoienne nocTostHCTBa TeMIIEpaTyphl MU TIaBICHUH.

Moienn TenJIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomuvt u onvimul

OnebIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.

OMBITHI 110 BBIPALIMBAHHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIU caxapa.

OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX Tel.

Onpenenenue 1aBIeHNs BO3AyXa B OasIOHE MINPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0bEMa W HarpeBaHHs
WJTU OXJIAXKICHHUS.

[IpoBepka TUMOTE3bl JUHEHHOW  3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYpHI.

Habmoienne n3MeHeHus: BHyTpEHHEH 3HEPTUU Tenna B pe3ysibTaTe Terionepeaadyn u paboThl



BHEIIHUX CHUJIL.

HccnenoBanue siBICHUS TEINIOOOMEHA MPU CMEIINBAHUH XOJIOJHON U rOpsiueii BOBI.

Omnpenenenyue KOJMUYECTBA TEIJIOTHI, MOJYYEHHOIO BOJOM MHpU TEMJIOOOMEHE C HarpeThbiM
METANINYECKUM LIUJIUHAPOM.

Ornpenenenne yaelbHON TEIII0OEMKOCTH BELIECTBA.

Hccnenoanue npoiecca uCapeHusl.

OnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3AYXa.

Onpenenenre yenbHON TEMIOTH IUIABJIECHUS JIbJA.

Pazoen 7. Dnexmpuueckue u macHumuwle s61eHUs.

OnexTpuszanus Ten. JBa poja 3aeKTpUUECKHMX 3apsiioB. B3aumopeicTBue 3apsyKEHHBIX TEIl.
3akon KyioHa (3aBUCHMOCTb CHJIBI B3aUMOJCHCTBUS 3apsHKEHHBIX TEN OT BEJIWYMHBI 3aps/iOB U
PACCTOSIHUSL MEXAY TeJIaMu).

Onekrtpuueckoe noisie. Hampsok€HHOCTh 3nekrtpuyeckoro mnoss. [lpuHuun cyneprno3unuun
ANEKTPUYECKUX T0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudyeckux 3apsaoB. DJIEeMEHTApHbIN AeKTpuueckuid 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBHMS CYIIECTBOBaHHUS 3JEKTPUUYECKOTO ToKa. VMcTouHukmM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEeKTPUUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onexktpuueckas uenb. Cuna TOKa. Onekrpuueckoe HamnpspkeHue.  ComnpoTHuBieHHE
MPOBOJIHMKA. YJEJIbHOE CONPOTHUBJIEHHE BewlecTBa. 3akoH Owma aid  yyacTKa  ILemu.
[TocnenoBarenbHOE U NapaieIbHOE COEAUHEHUE IPOBOIHUKOB.

PaGota 1 MOImIHOCTD 3NeKTpUUecKoro Toka. 3akoH [[xoyns— Jlenna. DnekTpudyeckue Lenu u
NOTPEeOUTENHN IEKTPUIECKOM SHeprun B ObITy. KOopoTKoe 3aMbIkaHMe.

[locTostHHbIE MarHuThl. B3aumoaelcTBHE MMOCTOSSHHBIX MAarHUTOB. MarHutHoe IoJie.
MarnuTtHoe Tosie 3eMiiM U €r0o 3HaueHue Js Ku3HU Ha 3emie. OnbiT OpcTeaa. MaruutHoe mose
3JEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMaraiuToB B TeXHUKE. JIefiCTBUE MarHUTHOIO MOJIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUraTeIb MOCTOSHHOIO ToKa. VIConp30BaHmue 3JEKTpOABUTATENEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Omneitel @apanes.  SBiaeHue  snekTpoMarHuTHoW — uHaykuuu. [lpaBunmo  Jlewma.
Onekrporerepatop. CnocoObl TOMy4YeHHS ODIEKTPHUUECKONW DJHEPruH. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Jemoncmpayuu

DneKkTpu3aius Tel.

JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE AIEKTPOCKONA.

DneKTpocTaTU4eCcKas MHIYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/I0B.

[IpoBOIHMKY U AUDIIEKTPUKHU.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.

HcTouHnKH MOCTOSITHHOTO TOKA.

DNEeKTPUUECKUN TOK B JKUIKOCTH.

I"a3oBBbIi1 pazpsa.

W3mepenue cuibl TOKa aMIepMeTpoM.

N3mepenue 3MeKTpuyecKoro HanpsKEeHUs BOJIbTMETPOM.

Peocrat n MarazuH cOnpoOTHBIICHHM.

B3auMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieNICHUs MOJTIOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarnuTHoe noje Toka. IeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.



DIEeKTpOABUTATEINb IOCTOSIHHOTO TOKA.

HccnenoBanue siBIE€HUS AIEKTPOMarHUTHOM HHIYKIIMH.

OnbiThl Papajes.

3aBUCUMOCTD HalpaBJIeHUs MHIAYKIMOHHOIO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHUS.

DIEeKTpOreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomul u onvimul

OnpIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUU TNl MHAYKIUEH U PU COTPUKOCHOBEHUU.

HccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO OIS HA IIPOBOJAHUKH U JUBJIEKTPUKU.

COopka u mpoBepKa pabOoThl 3JEKTPUUECKOH 1IeTH MTOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HapsKEHUSI.

HccnenoBanue 3aBUCHUMOCTH CWIBL TOKA, HAYLIErO 4Yepe3 pPE3UCTOpP, OT CONPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha pe3UCTOpeE.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUUYECKOIO CONPOTUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOLAAU MOMEPEYHOr0 CEYEHUsI U MaTepuara.

[IpoBepka mpaBwiia CIIOXKEHHS HANPSOHKEHUM IpPU IOCIEI0BAaTEIbHOM COEAMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuia 1 CUIIbI TOKA IIPU NAPAIIEIIBHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 pe3UcTop.

Onpenenenne MOIHOCTU IEKTPUUYECKOT0 TOKA, BbIIEISEMON Ha PE3UCTOPE.

HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO Y€pe3 JaMIIOUKY, OT HAIPsLDKEHUS Ha HEll.

Onpenenenue KII/] narpeBatens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIMHEHUHU U Pa3/ICICHUH.

HccnenoBanue necTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnepIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJIEHCTBUS KATYHUIKH C TOKOM U
MarHuTa OT CHJIbI TOKa M HAIPAaBJICHUs TOKA B KaTYILKE.

N3ydenue neiicTBYUsI MArHUTHOTO I10JIS HA TIPOBOJIHUK C TOKOM.

KoHcTpyupoBanue u u3ydeHue padoThl JIEKTPOABUraTeIsl.

N3amepenne KIIJ[ asmekTpoaBUraTeIbHONM YCTAHOBKH.

OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHAYKLNN: UCCIIEI0BAaHUE U3MEHEHU I
3HAYEHUS M HANPaBJICHUs WHIYKIIMOHHOTO TOKA.

9 knacc

Paszoen 8. Mexanuueckue sienenus

Mexannueckoe aBwkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHMYECKOro  JABWXKEHUsA. PaBHoMmMepHOe mnpsmoinHeWHOe aBwxkeHue. HepaBHoMepHOE
npsMOJUHEHOe JBMKeHHE. CpeaHsAs W MIHOBEHHAas CKOpPOCTb Tejla IIPU HEPaBHOMEPHOM
JBIKEHUH.

Yckopenue. PaBHOyckopeHHOe MpsiMOIUHEHHOe nBmkeHHe. CBoOomHoe maaeHue. OTMbITHI
lanunes.

PaBHOMepHOEe JnBMXKeHHE MO OkpyxHocTu. [lepuox u wacrora obOpamenus. JlunelHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBeit 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herorona. IIpuHnmn
CYTIEpPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuila TPEHUS CKOJIBKEHUS, CHUjla TPEHUS TOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TsKecTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHE CBOOOIHOrO majieHus. J[BuxeHne
wa"et Bokpyr Connna (MC). [lepBast kocMuueckas ckopocTs. HeBecOMOCTh U Meperpy3Ku.

PaBHOBecue MatepuanbHOU TOYKK. AOCOIMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. M3meHenwe ummnyinabca. MMmynbc cuibl. 3aKOH COXpaHEHMS HMMITYJbCA.
PeaktuBnoe nemxenue (MC).



Mexannyeckas pabota W MomHOCTh. PaGora cunm TsokecTd, ympyroctd, TpeHus. CBs3b
sHepruu W paboTel. [loTeHHManmpHAs SHEPrUsi Teia, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenmmansHas sHeprus cxkarod npyxxkuHbl. Kunerudeckas sHeprus. Teopema O KHMHETHYECKOM
SHEpTruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu

Habmoienne MexaHu4ecKoro IBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCYETA.

CpaBHeHME MyTel U TPACKTOPHI IBMKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIIbHO PA3HBIX TEJ
OTCYETa.

N3mepenne cKkopoCTH U YCKOPEHHUS IPSIMOINHEHHOTO ABUKECHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.

Habmtoienue ABr>KeHUs Tella 0 OKPYKHOCTH.

Habmoienne MeXaHMYeCKUX sSIBIICHUH, TIPOUCXOAAIIUX B cucTteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHETa (PU3UKU.

3aBHUCHMOCTbH YCKOPEHHS TeJla OT MacChl Tejia U IEUCTBYIOIIEH Ha HETO CHIIBI.

Habutoienue paBeHcTBa CUIT IPU B3aUMOICHCTBUU Tell.

N3menenue Beca Tena Npu YCKOPEHHOM JIBHYKCHHH.

[lepenaua umnysnbca npu B3aUMOJIECHCTBUU TEJl.

[TpeoOpa3oBaHus SHEPTUU TPU B3AUMOICHCTBHUH TEI.

CoxpaHeHne UMIyJbca IPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COJIIOTHO YIPYTOM B3aUMOAECHCTBUU.

Habmtoienue peakTMBHOTO ABU)KECHHUS.

CoxpaHeHne MEXaHUIECKOW YHEPTHH IPU CBOOOTHOM ITaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPIUH NPU JBUKEHUH TeJa MO AECHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimul

KonctpynpoBanue Tpakra uisi pa3roHa M JajJbHEUIIEro PaBHOMEPHOIO JBHMKEHUS ILIAPUKA WIIU
TETEKKHU.

Omnpenenenue cpeaHe CKOPOCTH CKOJNbKEHUs OpycKa WM JBIMKEHHUS I[IApHKa [0 HAKIOHHOMN
TIJIOCKOCTH.

OrnpezeneHne yCKOpeHUs Tena Mpyu paBHOYCKOPEHHOM JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NMPU PaBHOYCKOPEHHOM JBIDKEHUM O€3 HadadbHOM
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIAU MPU PABHOYCKOPEHHOM JBMKEHHUU 0O€3 HavYaJlbHOW CKOPOCTU MYTH
OTHOCATCSI Kak psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME MPOMEXYTKH BpPEMEHHU
OJIMHAKOBBI.

HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHHUSI CKOJIBKEHHUS OT CHIJIbI HOPMAJIBHOTO JaBJICHUSI.

Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHSI.

Omnpenenenne KECTKOCTU MPYKUHBI.

Ompenenenue pabOTHl CUIIBI TPEHHUS] TPU PABHOMEPHOM [BIDKEHHMM Tella IO TOPU3OHTAIBHOMN
MMOBEPXHOCTH.

Omnpenenenne pabOTHI CUIIBI YIIPYTOCTH MPHU MOIBEME Tpy3a C HCIOIb30BAaHUEM HETOJBUKHOTO U
MMOABUKHOTO OJIOKOB.

H3ydeHue 3aKkoHa COXpaHEHUS SHEPTHUH.

Paszoen 9. Mexanuueckue xonebanus u 0nHbl

KonebarenpHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHMI: TIEPHOI, 9acTOTa, aMILUTHTY/IA.
Matematuueckuii U TPYKUHHBIM MasTHUKHU. [IpeBparieHue sHepruu Mpu KoneOaTeIbHOM
JBIDKCHUH.

3aryxaromue konebanus. BeiHyX1eHHbIe kKonebanus. PeonaHc.

Mexanunveckne BoJHbI. CBOMCTBAa MeXaHMYEeCKUX BOJH. [IpogonbHbIE U nonepeunbie BOIHBL. J[JinHa
BOJHBI M CKOPOCTh €€ pacnpocTpaHeHUs. MexaHWuecKue BOJHBI B TBEPAOM Telle,
cericmuyeckue BoaHbI (MC).

3Byk. [’ poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK u yIbTpa3ByK.

Hemoncmpayuu



Hab6mronenue konebanuii Te mo 1eWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.

PacnipocTpanenue npooabHbIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

Habitoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKyCTHUYECKUI PE30HAHC.

Jlabopamopnuvie pabomot u onvimal

OrmpezenieHre YacTOThl U IEPHOJIa KOJICOAHUI MaTeMaTHYECKOTO MasTHUKA.

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPyKUHHOTO MasSTHHKA.

HccnenoBanne 3aBUCUMOCTH TIEpUO/a KOJICOAHW MOJBENICHHOTO K HHUTHU Tpy3a OT JJIMHBI
HUTH.

UccnepoBanue 3aBUCUMOCTH Teproa KojieOaHUN MPYKUHHOTO MAagTHUKA OT MAacChl Ipy3a.

[IpoBepka HE3aBHUCHUMOCTH TMepuoja KojieOaHui rpysa, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

OnbIThI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh IEpUoAa KoyieOaHUil MPYXKUHHOTO MasTHHKA OT
MacChl Tpy3a U KECTKOCTU MIPYKUHBI.

N3mepenue yckopeHus cBOOOIHOTO MaCHHUS.

Pazoen 10. dnexmpomacnumnoe noze u 31eKMpoMacHUMHbLE BOJIHb

DNEKTPOMarHuTHOE TMoJje. DIEeKTPOMAarHUTHbIE BOJMHBI. CBOMCTBA ANEKTPOMArHUTHBIX BOJIH.
[kana sneKTPOMarHUTHBIX BOJIH. VICIIOIB30BaHKE SJIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.

Jemoncmpayuu

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BousiHOBBIE CBOIICTBA CBETA.

Jlabopamopnuvie pabomot u onvimal

N3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TeIe(OHa.

Pazoen 11. Ceemosuvle signenus

JlyueBas mopmenb cBera. Mcrounuku cBeta. lIpsMonuHelHOE pacnpoCTpaHEHHE CBETA.
3armenust Connua u JIynel. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

[Ipenomiienne cBera. 3akoH MpesomiieHUs cBera. llomHOE BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnonbs30BanKe MOJTHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xon nyueit B nmH3e. Ontuueckas cucteMa (poroamnmapara, MUKPOCKOTIA U TEJIECKOMa
(MC). I'mas kak ontudeckas cucreMa. bi3opykocTh U AalbHO30PKOCTb.

Pasznoxenne Genoro cseta B crnekTp. OnbiTel HbhtoToHa. CriojkeHuE CHEKTPAJbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu

[IpsiMonuHETHOE pacpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

[Ipenomienue ceera.

OnTryeckuii CBETOBO/I.

Xom nmydeit B coOuparomiei JInH3e.

XoJ 1y4ei B pacCeuBarolen JTUH3E.

[Tonydenne n300paxeHuii ¢ TOMOIIbIO JINH3.

[MpunHmn neiicTBus GoroanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.

Monens T1a3a.

Pasnoxxenue 6enoro ceera B CIIEKT.

[Tonydenune 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuvie pabomuvt u onvimul

HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHHsI CBETOBOTO JIyda OT yTJjia MaJieHusl.

N3ydenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B IIIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHHSI CBETOBOTO Jiyda OT yIJla aJIeHUs Ha IpaHule



«BO3J1yX—CTEKIIOM.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne HOKYCHOTO PaCCTOSIHUS M ONTHYECKON CHIIBI COOMpAIOIIEH TNH3HI.

OMnBITH IO PA3NIOKEHHUIO OEIOTO CBETA B CHEKTP.

OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUU Yepe3 LIBETOBbIC (DUIBTPHI.

Pasoen 12. Keanmosvie ssnenus

Omneitel Pesepdopna u mimanerapHas mojnenb atoma. Monens atoma bopa. Mcnyckanue u
IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PanuoakTtuBHOCTE. Anb(a-, 6eTa- u ramma-uznydenus. CtpoeHue aToMHoro aapa. Hykinonnas
MOJIENb aTOMHOTO sizipa. M30Tonsl.

PanuoaxTtuBHbIe peBpanienus. [lepuos moiypacmnana aTOMHBIX siep.

SnepHble peakuuy. 3aKOHbI COXpPAHEHMs 3apsJ0OBOIO M MAacCOBOIO YHMCENl. DHEPrusi CBS3U
aTOMHBIX sziep. CBsA3b Macchl U dHepruu. Peakiuu cuHTe3a u AeneHus saep. VIcTOUHUKU sHEpruu
Comnma u 3831 (MC).

SAnepnas sHepreTuka. JIeiCTBUS paaroaKTUBHBIX U3TYYeHUH Ha kuBbIe opranu3Mbl (MC).

Jemoncmpayuu

CreKTpsl U3ITy4eHUs U MOTIIOIMIECHUS.

CrieKTphl pa3auyuHbIX I'a30B.

CrekTtp Bomopoaa.

Habmronenune TpexoB B kamepe BuibcoHa.

PaGora cuérunka HOHU3UPYIOMINX U3TYyUCHHH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnuvie pabomot u onvimal

HabnroneHne CrijioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUM YaCTHIBI IO TOPMO3HOMY MyTH (IO
dororpadusam).

N3mepenue paaroakTuBHOTO (oHAa.

IHoBTOpHTE/IBLHO-000011IAKOIINIT MOLY./Ib

IToBTOpUTENBEHO-00001IAIONNIT MOy b MpEJHA3HAUEH Uil CUCTEMAaTU3aluU U 0000IIEHHS
MIPEIMETHOTO COZEpKAHUSI U ONbITA JAEATEIbHOCTH, MPUOOPETEHHOIO MPU M3YYEHUU BCEro Kypca
¢u3uky, a Takxke I NOArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (u3MKe A
oOyuaroluxcsi, BHIOPaBIINX ATOT y4E€OHBIN IPEIMET.

IIpn u3yueHun JaHHOTO MOAYJIS PEAU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUABI ACSITEIBHOCTH, HA
OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTH)KEHHE MPEIMETHBIX M METaIllpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaToB 00yueHUs, (OPMHUPYETCS €CTECTBEHHO-HayyHash I'pPaMOTHOCTh: OCBOEHHE Hay4YHBIX
METOJIOB HCCJIEIOBAaHUS SABJICHUN TPUPOABI U TEXHUKH, OBJAJCHHE YMEHUSMHU OOBICHATH
¢buznyeckue sBICHMS, TPUMEHS MOIy4YeHHbIE 3HaHUS, pellaTh 3a/1a4i, B TOM 4HCJIe KadyeCTBEHHbIE
U DKCIEPUMEHTAJIbHbIE.

[IpyHIMIIHATBEHO NEATEIbHOCTHBIM XapaKTep JaHHOTO pa3flelia pealu3yercs 3a C4ET TOro, YyTo
y4aluecs BBITOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAIaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUH pacro3HaBaTb M HAyYHO OOBACHATH (U3MUECKUE SBICHUS B
OKpY>Karollel MpUpo/ie U TOBCETHEBHOM KU3HH;

UCIOJIb30BAaTh HAYYHBIE METOABI HCCIEAOBaHMS (U3NYECKHX SIBICHUH, B TOM YHUCIE IS
MIPOBEPKHU TMIIOTE3 U MOJTYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HauOojiee BaKHBIX JIOCTHKEHHUH COBPEMEHHBIX TEXHOJOTHH,
HampuMep, MPaKTUYECKOro HCIOJb30BAaHUS PA3JIMYHBIX HMCTOYHUKOB DHEPIMM HAa OCHOBE 3aKOHA
IIPEBPALIEHHS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTHUHU.

Kaxxnas w3 Tem [aHHOTO pa3fena BKIIOYAeT JKCIEPUMEHTAJbHOE HCCIeI0BaHUE
oboOmmatoniero xapakrepa. Pasznen 3aBepiaercsi MpoBeIeHHEM TUArHOCTUYECKON M OLIEHOYHOMH
paboTHI 32 KypC OCHOBHOM IITKOJIBI.

Mopnyab «IkoJorust Hesasiounckoi o0acTw» B yueOHOM npeamere «PH3HKa»

TenunoBsle poLecchl



DIIEKTPUYECKUE 3apsi/ibl. 3apsKEHHbBIE TEla U UX B3aUMOJICUCTBUE
SlnepHble peakuuu. JKOJIOTHYECKUE MPoOIeMBbl, CB3aHHBIE C OKCHAOM yrieposa (IV);
TUIIO0TE3a IN100aIbHOT0 NMOTEIJICHNs KIIMMaTa; TapHUKOBBIM 3P QeKT.

Paznen 3. JInuHOCTHBIE, MeTanpeAMeTHbIE U NIPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS
y4eOHOro npeamera

JIMYHOCTHBIE PE3YJIbTATHI:

B pesynpraTe wu3ydeHuws (HU3MKM HA ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs Yy
oOyyarorerocst 0y1yT copMHPOBAHBI CIETYIOLUE JUNUHOCTHBIE PE3yJIbTaThl B YACTHU:

1) maTpHOTHYECKOr0 BOCIHMTAHMSA: MPOSBICHUE HHTEPECa K HMCTOPUHM M COBPEMEHHOMY
COCTOSIHUIO POCCUICKON (pU3MUECKON HAYKH; LIEHHOCTHOE OTHOILEHHE K JOCTHXKEHUSIM POCCUMCKHUX
yUEHBIX (PU3UKOB;

2) rpa’KIaHCKOro M JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI: TOTOBHOCTb K AKTHBHOMY
y4acTHI0O B OOCYXJE€HUH OOIIECTBEHHO-3HAUMMBIX M OTHYECKHX MpoOJieM, CBS3aHHBIX C
IIPAKTUYECKUM INPUMEHEHUEM JOCTHXEHMH (DU3MKH; OCO3HAHHWE BaXXHOCTH MOPAJIbHOITHYECKUX
MIPUHLIMIIOB B AESITEIbHOCTU YYEHOTO;

3) 3CTeTHYeCKOro BOCIIMTAHUSA: BOCIIPUIATHE 3CTETUYECKUX KAaueCcTB (PU3NUYECKON HayKH: e
FapMOHHYHOT'O MIOCTPOEHUS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI0 MO3HAHUSA: OCO3HAHUE LIEHHOCTH (hPU3MUYECKON HAyKH KaK MOILHOTO
MHCTPYMEHTA IIO3HAHHWS MHUpPA, OCHOBBI DPAa3BUTHS TEXHOJOTHH, Ba)KHEMIIEW COCTaBIIAIOLICH
KYJIBTYpBI; Pa3BUTHE HAYYHOH JH0003HATENBHOCTH, HHTEPECa K UCCIIE10BATEIbCKON AEeITEIbHOCTH;

5) ¢opmMupoBaHusi KyJAbTYpPbI 310POBbSI 1 3MOIHOHAJBHOIO 0JIArONOJIY4YHsi: OCO3HAHUE
LIEHHOCTH 0e3011acHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE, BaXKHOCTH MPABUI
0e30macHOTO TOBENEHUS Ha TPAHCIOPTE, HAa JOPOrax, C OJCKTPUYECKHUM M  TEIUIOBBIM
00OpyJOBaHUEM B JIOMALHUX YCJIOBUAX; CPOPMHUPOBAHHOCTh HAaBBbIKA peQuIeKCUH, NpU3HAHHE
CBOETO MpaBa Ha OMIMOKY M TAaKOTO e MpaBa y JPyroro 4eioBeKa;

6) Tpy10BOro BOCIUTAHMSA: AaKTHBHOE Y4acTHE B PEIIEHUM NMPAKTHUECKUX 3a]ad (B paMKax
ceMbH, O00pa3oBaTeIbHOM OpraHW3alMd, Tropoja, Kpas) TEXHOJOTHUYECKOW U  COIHAIbHON
HaNpaBJICHHOCTH, TPEOYIOUIMX B TOM 4YHcie UM (PU3MYECKMX 3HAHUN; MHTEpEC K NMPaKTHUYECKOMY
M3Y4YEHUIO POECCHii, CBA3aHHBIX C (PU3HUKOI;

7) 3KOJ0rM4YeCKOro BOCIHMTAHUSI: OPUEHTALMS HA NMPUMEHEHHe (U3NYECKUX 3HAHUM I
pelieHrs 3ajady B 00JAacCTH OKpYKalolled Cpelbl, IMJAHUPOBAaHUS IIOCTYIKOB W OLEHKU HX
BO3MOJKHBIX TIOCJIEJCTBUH JUIs OKpYXawmlleil cpeapl; OCO3HaHHE TJI00abHOI0 Xapakrepa
9KOJIOTMUECKUX MPOOJIEM U MyTEeH UX pEeIICHHUS;

8) amanTanuM K M3MEHAIIMMCH YCJIOBHSIM COLHANBHOW M NPHPOAHOW Cpeabl:
MOTPEeOHOCTh BO B3aUMOJECHCTBUU MpPHU BBINOJIHEHWU HCCIEIOBAaHUN U TNPOEKTOB (U3NYECKOU
HAaIPaBJICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUAM JIPYIMX; [OBBILICHHE YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTHUUECKYI NeATENbHOCTh; MOTPEOHOCTh B (OPMHUPOBAHMM HOBBIX
3HaHUil, B TOM uucie (GopMyIupoBaTb HJAEU, MOHATHUS, TUIOTE3bl O (U3MUYECKUX OOBEKTAX M
SIBJICHUSIX; OCO3HAHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JIaCTH (QU3UKH;
IUTAHUPOBAHUE CBOETO PAa3BUTUS B TNPHOOPETEHMHM HOBBIX (U3UYECKUX 3HAHUI; CcTpeMieHue
aHAJIM3UPOBATh U BBIABIATH B3aMMOCBSI3M IPHUPOJBI, OOIIECTBA M AKOHOMHUKH, B TOM YHCIE C
UCTOJb30BaHWEM (PHU3MUECKUX 3HAaHUH; OIEHKa CBOMX JAEUCTBMM ¢ Yy4ETOM BIUSHHUS Ha
OKPYKAIOIIYIO CPEy, BOBMOXKHBIX II100aJIbHBIX MOCIEACTBHM.

METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS

ba3oBble JJoruueckue geMcTBUA:

- BBISIBJISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUN);

- YCTaHABJIMBATh CYIIECTBEHHBIH NPU3HAK KIACCHU(UKAIIMK, OCHOBAaHUSA g OOOOIICHHUS U
CpaBHEHUH,

- BBISIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B paccMaTpuBaeMblX (akTax, HTaHHBIX U



HaOJI0IEHUSAX,, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;

- BBISIBIISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU M3YYEHUH (PU3UUYECKHUX SBJICHUN U MPOILIECCOB,
JIeNlaTh BBIBOABI C UCIOJB30BAaHUEM JIEAYKTUBHBIX W HHIYKTHBHBIX YMO3AKIIOYCHHM, BBIIBUTATH
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

- CaMOCTOSITEIbHO BBIOMpATh CIOCOO pelIeHHus Y4eOHOW (Qu3nueckod 3amaud (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEUICHHs, BHIOOp HambOosee MOAXOASIIEr0 € Y4ETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibCcKue IeiCTBUS:

- ACIIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIIbCKUI HHCTPYMEHT TIO3HAHHS,

- MPOBOJUTH IO CAMOCTOSITEILHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOXHBIH (U3NUECKUN
SKCIIEPUMEHT, HeOOJbIIOe HCCieoBaHNEe (PU3UUECKOTO SBJICHHS; OLEHUBATh Ha MPUMEHHUMOCTh U
JOCTOBEPHOCTH NH(OPMAIIHIO, IOTYYECHHYIO B XOJI€ HCCIICAOBAHMS UM SKCIIEPUMEHTA;

- CaMOCTOATENBHO (popMynupoBaTh 00OOLIEHHS W BBIBOJABI 10 pe3yjabTaTaM MPOBEIEHHOTO
HaOJI0/IeHUs, OIbITA, UCCIICOBAHMUS,

- TNPOTHO3MPOBaTh BO3MOXKHOE JajbHeillee pa3BUTHE (U3HMUECKUX IPOLIECCOB, a TaKXKe
BBIIBUTATh MIPEINONI0KEHUSI 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

- IPUMEHSTh PAa3IMYHbIe METObl, HHCTPYMEHTHI U 3apOChl MPU MOUCKE U 0TOOpe MHPOpMAITIT
WJIM TJAHHBIX C YYETOM MPEJIOKEHHOM ydeOHOo# Gu3ndeckoii 3a1auu;

- aHANM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PA3IUYHBIX BUIOB U
(dbopM mpescTaBICHUS;

- CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYIO (opMy mpeAcTaBlieHus UHGOpMALUU U
WUTIOCTPUPOBATH PEIlaeMbIe 3a7a4d HECIOXKHBIMA CXEMaMH, JHarpaMMaMU, WHON TpaduKod U UX
KOMOHWHAIIUAMU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

- B Xoie oOcyxIeHusi yueOHOTO Marepualia, pe3ysIbTaTOB JabOPaTOPHBIX PabOT W TPOCKTOB
3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl M BBICKAa3bIBATh WJEH, HalleJICHHBIC Ha
pellIeHre 3aa41 U oJIIepKaHue 0J1arokenareaIbHOCTH OOIEHUS;

- COMOCTAaBIISITh CBOM CYXJCHHS C CYKICHUSMHU APYTUX yYACTHHKOB JMANOra, OOHAPYXKHBATh
pa3auydre U CXOJCTBO TO3HIIHIA;, BRIPAXKATh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

- MyOJIMYHO TIPEACTABIATH PE3YJIbTAThl BBIMOJHEHHOTO (DU3MUYECKOTO OTbITa (IKCIEPUMEHTA,
HCCTIe0BaHUS, TIPOEKTA);

- MOHUMATh W WCIONH30BATh MPEUMYINECTBA KOMAHJIHOW W WHIAWBHIYAJILHOW pabOTHI MpHU
pelIeHnr KOHKPETHON (hU3NUYECcKOil MpoOIeMbl;

- IPUHUMATh LENU COBMECTHOU NEATENbHOCTH, OPTaHU30BbIBATh JACUCTBUA MO €€ JOCTHUKECHHIO:
pacmpenenatb poiu, o0CyKIaTh MPOIECCH U Pe3yabTaThl COBMECTHON paboThl, 0000IIaTh MHEHUS
HECKOIBKUX JIFOJICH;

- BBITIOJIHATH CBOIO YacTh paOOTHI, IOCTUTAst KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIPABIICHHIO
Y KOOPAWHHPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI;

- OILIGHUBATh KadeCTBO CBOETO BKJaJa B OOMMHA TPOMYKT MO KPHUTEPHUSM, CaMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsTuBHbIe yHUBEpCaIbHbIC yUeOHbBIE 1EUCTBUS

Camoopranuszauus:

- BBIABIIATH MPOOJIEMBI B KM3HEHHBIX W YYCOHBIX CHUTYalHUSX, TPEOYIOMIMX JUIS pPEIICHHS
(GU3MYECKUX 3HAHWW; OPHEHTUPOBATHCS B  PA3NIMYHBIX  IMOAXO0JMAX TPHHATHAS  PEIICHUI
(MHIMBUIYaTbHOE, TPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUHN TPYIIIOif);

- CaMOCTOSITEIHbHO COCTABIISATH AITOPUTM PElIeHUs PU3NYSCKON 3a/1a4y WM TUTAHA UCCIIEIOBaHUS
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH Mpe/jiaraeMbie
BapUaHTHI PEIICHHI; JIelaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

- TaBaTh aJICKBAaTHYIO OIICHKY CUTYaIllM! U TpeJyIaraTh IJIaH € N3MCHCHHUS,

- OOBSICHITH IPUYUHBI JOCTHKEHUS (HEIOCTHXKEHUS) PEe3yIbTaTOB JEATEIHbHOCTH, 1aBaTh OLEHKY



MPpUOOPETEHHOMY OTIBITY;

- BHOCHTH KOPPEKTHUBBI B JIESTEIHHOCTh (B TOM YHCIEC B XOJ BBIMOJHEHUS (U3UICCKOTO
WCCIICIOBAaHMSI MU TPOCKTa) HA OCHOBE HOBBIX OOCTOSITENBLCTB, HM3MEHUBIIHMXCS CHTYaIlUi,
YCTaHOBJICHHBIX OIMUOOK, BOSHUKIINX TPYTHOCTEIH;

- OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIEIH U YCIOBUSIM;

- CTaBUTh ceOs Ha MECTO JPYroro 4eioBeKa B XOJ€ CIOpa MM AMCKYCCHHM HAa HAyYHYIO TEMY,
MOHUMaTh MOTHBBI, HAMEPEHHUS W JIOTHKY Jpyroro. NpU3HaBaTh CBOE MpPaBO Ha OIMIMOKY TpHU
peiCHUN (bl/ISI/I‘ICCKI/IX 3ala4 WK B YTBCPKACHUAX HA HAYYHBIC TCMbBI U TAKOC 7K€ IIPaBO APYyroro

TpeOoBaHusi K MpeAMETHBIM Pe3yJibTATaM OCBOEHHSI Y4eOHOI0 mpeaMeTa

«Du3uKa», pacnpeaejeHHble 10 rogaM o0yuyeHus

Pesynbrarel mo romgaMm GopMyIUPYIOTCS TO MPHHIMITY J00aBICHUS HOBBIX PE3YJIHTATOB OT
roja K rofay (pe3yJabTaThl OYEpEIHOr0 rojia Mo yMOJIYAaHUIO BKIIOYAIOT PE3yJIbTaThl MPEIbIIYIINX
neT).

7 KJIACC

[IpenMeTrHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
00yJaromuxcs yMEeHUi:

- OpPUEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH UMU Ha 0a30BOM YpOBHE: (hHM3HUECKUE
U XMMWYCCKHUE SIBJICHUS; HAOIIOICHUE, DKCIEPUMEHT, MOJECIb, TUIIOTE3a; CIUHUIBI (DU3HUECKUX
BEJIMYMH; aTOM, MOJIEKYJa, arperarHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, Ta3000pazHoe);
MEXaHWYECKOE JIBIDKCHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEHHOE), TpPaeKTOpHs,
paBHOJIEHCTBYIOIAs cuil, Aedopmanus (yrnpyras, IJIacTHUYecKas), HEBECOMOCTb, COOOIAOIIUECS
COCY/IbI, C OTIOPOM Ha TUAAKTUYECKHI MaTepua

— paznuuath  sBieHus  (aud@dy3us; TEIoBOE  JIBIKEHHWE YacTHUIl  BEIIECTBA;
paBHOMEpHOE JIBIKEHHUE; HEPaBHOMEPHOE JBUIKEHUE; WHEPLIUS; B3AUMOACHUCTBUE TEJ; pasHosecue
MeEPObIX mell C 3aKpeniéHHOU OCblo 6paujenuss; Tepenada JaBieHUsT TBEPIABIMH TeEJIAMH,
KHUAKOCTAMU UM ra3zaMu; aTMoc(hepHOe AaBlieHHE; IUIaBaHWE TeN;, MPEBpAllleHUs MEXaHHYeCKOi
SHEPTHUH) TI0 OMHUCAHUI0 WX XapaKTEePHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIINX
naHHoe (U3MUYECKOE SIBICHUE, TIOCTe MPEABAPUTEITHHOTO 00CYKIECHUS C MEeIaroroM;

- pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NUECKUX SBJICHUI B OKpY’KaIOIEM MHUpE, B
TOM 4ucie (U3NYECKue SBICHUS B MPUPOJE: MPUMEPHI ABMKEHHS C Pa3iIMYHBIMU CKOPOCTSIMHU B
KUBOM M HEXKHMBOW INPHUPOJAE; ACUCTBUE CHIBI TPEHHS B IMPUPOJE W TEXHUKE;, BIMSHUE
aTMOC(EepHOTO aBJIEHUS Ha )KMBOM OpraHu3M; IJIaBaHUE PbIO; pplyaru B TEJE YEJIOBEKa; IPU 3TOM
MEPEBOJUTh IMPAKTUUECKYIO 337adyy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBa/MpU3HAKU
(bu3NYeCKUX SIBICHUH ¢ IOMOIIBIO NE/1arora;

— ONMCHIBATh N3YYEHHbIE CBOWCTBA TE U (PU3NYECKHE SIBJICHUS, UCIIONIb3YS (PU3MUECKUe
BEIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCThb, CHUJIA
YIPYToCTH, CUJIa TSDKECTH, BEC TeNa, CHa TPEHMs, AaBICHHE (TBEPAOrO Tena, KUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4yeckas pa0oTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
K03 (HULMEHT MOJIE3HOT0 AEHCTBHSI MEXaHU3MOB, KWHETHYECKAsl U MOTEHIIMaIbHAs SHEPTus) ¢

OTOPOI Ha CXeMYy; MIPH OMHCAHUU PACKPBIBATH (PU3UUYECKUN CMBICI HCIIOIh3yEMbIX BEIMYHUH,
X 0003HAYEHMS] M €AUHUIIBI (PU3UUYECKUX BEIUYUH, HAXO0OUmMb (OPMYIbl, CEA3b18aAIOUWUE OAHHYIO
QusuyecKkylo GeruuUuUHy ¢ Opy2UMU BETUYUHAMU, CMPOUMb 2PADUKU U3VUEHHBIX 3A8UCUMOCTEl
Qu3suueckux éenuyuH ¢ OTIOPON Ha TUAAKTHUECKUIM MaTepua;

— XapaKkTepu30BaTh CBOWCTBA Tel, (U3UYCCKUE SIBIICHUS U TPOLECCHI, HCIOIb3YS
MpaBujia CJIOXKEHUsT CU (BIOJb OJHON MpsMon), 3akoHn Iyka, 3axon Ilackans, 3axon Apxumeoa,
npasuno paerosecus puviuaza (010Ka), «3010mMoe NpABUNO» MeXaHuKu, 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTUH; MPU 3TOM JaBaTh CIOBECHYIO (DOPMYITHMPOBKY 3aKOHA U 3ANUCHIBAMb €20
MamemamuyecKoe 8blpaddcerue nod pyKo8oOCmMBEoM nedazozd ¢ 00CyicoeHuem niana pabomol,

- 00BACHATH (1)I/I3I/IHCCKI/IC SABJICHUS, MNPOUCCCHI U CBOMCTBaA TCJI, B TOM 4YHCIIC U B



KOHTEKCTE CUTyallud NMPAaKTHKO-OPUEHTUPOBAHHOIO XapakTepa: MPU MOMOIIM ITEJarora BbISABIATH
MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JOTMYECKMX IIaroB C OMOpPOH Ha
1—2 u3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUM, (PU3HMUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

- pelaTe TUIIOBBIE pacu€THBIE 3aJauyud B 1jaelicTBUE C ONOpPOMl Ha ajlropuTMm,
IIPEJBApUTENILHO Pa300paHHbIl COBMECTHO C I€AaroroM, HCIHOJb3ysd 3aKOHbl MU (HOpMYIIbI,
CBSI3bIBAIOIIME (DM3MYECKHE BEMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 33Jjaud 3alMCBIBATh KPATKOE
yCIIOBHE, MOJCTABIATh (PU3MYECKHE BEIUYMHBI B (DOPMyJbl M IPOBOJAUTH pPAcu€Thl, HAXOAUTh
CIIPaBOYHbIE JAHHbIE, HEOOXOAUMBIE JIJIsl PELIEHUS 3a]a4, OLIEHUBATh PEATMCTUYHOCTD MTOJIy4EHHOU
(bu3n4ecKoil BETUYNHBL;

- pacrio3HaBaTh MpPOOJEMBI, KOTOPHIE MOXHO PEUIMTh HPU HOMOIIM (PHU3UUECKUX
METOJIOB IOCJIE MPEABAPUTEIHLHOT0 OOCYKIACHHSI C MEAaroroM; Mpu MOMOIIY Me1arora B ONucaHuu
HCCIIEIOBaHMs BBIJEIATH IIPOBEPSAEMOE MPEATIONOKEHUE (TUIIOTE3Y), C OMOPOM Ha JAUJAKTUYECKUI
MaTepuai pa3indarh U HHTEPIPETUPOBATH MOTYUCHHBINH Pe3yIbTaT, HAXOAUTh MOCIIE OOCYKICHUS C
I€/1aroroM OIMOKH B XOJI€ OTIBITA, JAeaTh BBIBOJKI I10 €T0 Pe3yJIbTaTaM;

- yYMETh HaXOAMUTh C UCHOJIb30BAHHEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI
no HaONMIOACHUIO (PHU3MUYECKUX SBICHUH WM (U3UYECKUX CBOWCTB Tel: (POPMYIHPOBATH
IIpOBEpsAEMbIE  IPEAINOJOKEHHs, CcOOMpaTh  YCTaHOBKY M3 IPEAJIOKEHHOTO 000pYyIOBaHUS C
OIIOPOM Ha CXEMY, 3allMChIBATh X0/ ONbITal (pOPMyYIHPOBATh BHIBO/BI 0] PYKOBOJCTBOM I1€Jarora;

- BBINOJIHATH NPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUIIbl U
TEeMIIepaTypbl C HCIOJB30BAaHHEM AHAJIOTOBBIX M HU(POBBIX NPUOOPOB C OMOPOH Ha aIrOpUTM;
3aIMCBIBaTh IOKa3aHUs PHUOOPOB ¢ YUETOM 3alaHHON aOCOMIOTHON MOIPEIIHOCTH U3MEPEHU;

- IPOBOJUTH COBMECTHO C IMEAaroroM HMCCIEI0BAHNE 3aBUCUMOCTH OJHOM (pr3mueckon
BEJIMYMHBI OT APYrod € UCIOJIb30BAHUEM MPSAMBIX M3MEPEHHH (3aBUCUMOCTH IyTH PABHOMEPHO
JBUKYIIETOCS] Tejla OT BPEMEHM JIBWKEHUS TEJa; CUIbl MPeHusi CKOJbICEHUs Om eeca mend,
Kavecmeéa 00OpabOmMKu noepxHocmel men U He3ABUCUMOCMU CUTbl MPeHus Oom NIowaou
CONPUKOCHOBEHUs Mel, CUlbl YNPY2OCMuU Om YOIUHEHUS NPYICUHDL GbIMATKUSAIOWell CUTbL Om
00véMa NOZPYNHCEHHOU uacmu meia U Om NIOMHOCMU IHCUOKOCMU, €€ He3a8UCUMOCTU Om
NIOMHOCMU mead, om 2nyOuHbl, HA KOMOPYIO NO2PYAHCEHO MeNo; YCA08UL NIABAHUS Mel, YCI08Ull
pasHogecusi pviuaza u 010K08); TOJ PYKOBOJICTBOM II€arora ydacTBOBaTh B IUIAHUPOBAHUU
y4e0HOTr0 HCCieI0BaHusl, cOOUpaTh YCTAHOBKY M BBIIOJIHATH U3MEPEHHUSI, CIIEAYs MPEII0KEHHOMY
IUIaHy, (UKCUPOBATh pE3yJAbTaThl IOJYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHJIE
MPeIOKEHHBIX TaOIUI U TpadUKOB, IeJaTh BHIBO/BI M0 PE3yIbTaTaM UCCIIEI0OBAHUS;

- COOTHOCUTh KOCBEHHBIE HU3MEpEHUs] (U3UYECKUX BEIUYUH (TUIOTHOCTH BEIECTBA
YKUJIKOCTH U TBEPAOTO TEJa; CUJla TPEHUS CKOJIbKEHUS; TaBJIECHUE BO3/1YyXa; BHITAIKUBAIOIIAS CUJIA,
JeCTBYIONAsl HAa MOTPYXKEHHOE B JKUIKOCTH TeJ0; KOAIPGHUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CJEAysd TMPEIOKEHHON WHCTPYKIIMU; TPU BBIMOJHEHUHW W3MEPEHUN TMOJ
PYKOBOJICTBOM Te/larora COOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIUMCIATH 3HAUYCHHE
HCKOMOM BEIINYHHEL,

— coOnrofaTh TpaBWJIa TEXHUKHM O€30macHOCTH TMpu  paboTe ¢ J1abOpaTOpHBIM
000py/I0BaHUEM I10CIIE MPEIBAPUTEIHHOTIO 0OCYKIEHUS C MEAarorom;

— COIOCTABJIATh HPUHIMIBI JEHCTBUS NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETpP, COOOIIaoIUecs cocyAbl, OapoMeTp, pblyar, MOABWXKHBIM U
HETOJIBIKHBINA OJIOK, HAKJIOHHAs! IIJIOCKOCTh C OMOPON Ha TUAAKTUYECKHI MaTepHal;

— XapaKTepu30BaTh MPHUHLIMIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMICTB MoOCie MPeABapUTENILHOTO 00CYX/IEHHUS ¢ TIeJaroroM ¢ ONOpOoN Ha MX ONMUCaHUs (B TOM
qyclie: MOAMUITHUKN, YCTPOICTBO BOJOMPOBOJA, THAPABIMUYECKUN IIpecc, MAaHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMeTp), UCMONb3ys 3HAHHS O CBOWCTBAX (PHU3MUECKUX SBJICHUH W
HeoOxoIuMble (PHU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

— OPUBOJIUTH TPHUMEPHl / HaXOAUTh WHPOPMAIMIO O TMpUMEpax MPAKTHIECKOTO
WCIIOIB30BaHUsI (PU3NYECKUX 3HAHWUU B IMOBCEIHEBHOM KU3HU /I oOecreueHns 0€30MacHOCTH TIPH



oOpartieHuu ¢ mpuOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 310POBbsI U COOJIO/ICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaIOILEH Cpe/Ie;

— OCYILLIECTBIIATh C IOMOILIbIO Iefarora OTOOp HCTOYHMKOB HH(OpPMAlUM B CETH
HHTEepHET B COOTBETCTBUHU C 3aJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUU U
nyTéM CpaBHEHUs PpA3JIMYHBIX HCTOYHMKOB BBIIEIATh HMH(POpPMALMIO, KOTOpas sBIsAETCS
MPOTHBOPEYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

— WCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33JJaHUN HAYYHO-TIONMYJISPHYIO JIUTEPATYPy
(bu3nUIecKoro cojepKanus, ClpaBOYHbIC MaTepHallbl, PeCypchl ceTH VIHTepHeT; BialeTh NpuéMaMu
KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpazoBaHusi WHGOpMAlMU M3 OJHOM 3HAKOBOW CHUCTEMBI B

APYTYIO;

— co3/1aBaTh IOJ PYKOBOJCTBOM TIelarora ¢ OOCyXJIeHHEM IIaHa paboThl KpaTKue
MMMCbMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 HMCTOYHHUKOB HH(POPMAIUU (PUINIECKOTO
CoJIep>KaHusl, B TOM YHCIIe yOJIUYHO JIe1aTh KpaTKUe COOOIIeHus

0 pe3yiapTaTax MPOEKTOB WM YYEOHBIX HCCIEJOBAHMM; NIpPU 3TOM T'PAMOTHO
UCMOJIb30BaTh M3YYEHHBIH TMOHATHHMHBIM ammapaT Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3CHTALNEN;

— IIpU BBIIOJHEHUM yYEOHBIX MPOEKTOB W HCCIEIO0BAaHUI O] PyKOBOJICTBOM Il€/iarora
pacnpenenatb 00s13aHHOCTHU B I'PYIIE B COOTBETCTBUM CIIOCTaBJIEHHBIMU 33/1a4aMU, CIEAUTD
3a BBINOJHEHHEM IIJIaHAa JCWCTBUIA, aJeKBaTHO OLIGHWBAaTh COOCTBEHHBIM BKIAJ B
JEATEIbHOCTh TIPYIIIBI; BBICTPAMBaTh KOMMYHMKATHBHOE B3aMMOJEHCTBHE, YYUTHIBAs
MHEHUE OKPYKAOIIUX.

8 KJIACC
[IpenmerHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaxaTh C(HOPMUPOBAHHOCTH Y
00yJaromuxcs yMEeHUI:

- OpPUEHTHUPOBAThCSI B MOHATHUAX W ONEpUPOBaTh MMM Ha 0a30BOM YpPOBHE: Macca U
pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHMS BEIIECTBA,
KpUCTaJUINYEeCKUe U aMop(HbIE Tella, HACHIIEHHBI U HEHACHIIEHHBIN Map, BIAXKHOCTh BO3YXa;
TEMIIEpaTypa, BHYTPEHHSS DYHEPIHUs, TEILUIOBOM JBUIAaTElb; JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsl,
JJIEKTPUYECKOE T10JI€, IPOBOJHUKHU U AUDIEKTPUKH, TIOCTOSHHBIN JJIEKTPUYECKUN TOK, MarHUTHOE
0JIE;

- pa3nuyath SBJIECHUS IOCIE MPEIBAPUTEIBHOT0 OOCYXIEHUS C MeNarorom (TerioBoe
pacipeHue/cxxaTue, Teraonepeaaya, TeIIoBoe paBHOBECHE, CMaYMBaHUE, KalIMJUIAPHbBIE SIBICHUS,
HCIIapeHue, KOHJAEH Ay, IUIABJICHUE, KPUCTAILIIN3 AL (oTBepneBaHUE), KHUIIEHUE,

Teruionepenaya (TEMJIONPOBOJHOCTh, KOHBEKLUS, HW3JIy4YeHHE), OJIEKTpU3alMs  Tell,
B3aUMOJCHCTBUE  3apsA0B,  JEHUCTBHA  JJIEKTPUYECKOTO  TOKA, KOPOTKOE  3aMbIKaHUE,
B3aUMOJCICTBUE  MAarHUTOB, JeNCTBUE MarHuTHOIO IOJIsI Ha MPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHasi MHAYKIUS) [0 ONMCAHUIO0 MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;

- pacro3HaBaTh C HOMOIIbIO MEarora MposiBJI€HUE U3YUYEHHBIX (PU3NUYECKUX SIBICHUN B
OKpYKaroIllleM MHUpE, B TOM 4uclie (U3HUECKUEe SBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KalWUIIpHbIE SBIEHUS B NPUPOAE, KPUCTALIBI B mpupoie, usnydeHne ConHia, 3aMmep3aHue
BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa; dJCKTPUUECKUE SBIICHUS B
atMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB; MarHUTHOE ToJie 3eMIH, JApei( MoItocoB, poJib
MarHUTHOTO TOJIA JUIsl J)KU3HU Ha 3eMJie, MOJISPHOE CUSHUE; MIPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BbIIETATh CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKY (PU3NUECKUX SBICHHUIA;

OINKCHIBATh TI0J] PYKOBOJCTBOM Iefarora ¢ OOCYXJE€HHEM IUIaHa padoThl M3y4YEHHBIE
CBOMCTBa Ten W (U3MYECKHe SBICHHS, HCHOIb3Ys (U3MUECKUe BEIUYUHBI (TeMIeparypa,
BHYTPEHHSSI DHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHas TEIJIOEMKOCTb BELIECTBA, YAEIbHAs TEIJIOTA
IUIaBJICHUS, YJAE€lbHas TemjaoTa MapooOpa3oBaHMs, YJelbHass TEIUIOTa CropaHusl TOILIMBA,



KO3 (ULKMEHT TOJE3HOT0 JACWCTBUS TEIMJIOBOM MAIIMHBI, OTHOCHTEIbHAs BIAKHOCTh BO3AYXa,
ANEKTPUUYECKUN 3apsill, CUjla TOKA, JJIEKTPUUECKOE HAIpPSKEHUE, COMPOTHUBIICHUE IPOBOJIHUKA,
yAETbHOE CONPOTUBJICHHUE BEIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPUYECKOI0 TOKA); IPU OMHUCAHUU
MPaBWIBHO TPAKTOBAaTh C MOMOIIBIO Mefarora (pU3WYECKHil CMBICT HCIOIb3yeMbIX BEIWYHH,
0003HAYECHUSI U EIUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOPMYIIbI, CBS3bIBAIOUINE JTaHHYIO
(U3HYECKYIO0 BEIIMYUHY C JAPYTUMHU BEIMYMHAMHE, CTPOUTH TpaQUKH H3yYEHHBIX 3aBUCHMOCTEU
(bU3MYECKUX BEJIUYUH;

- OIPEICISATh MOCHE MPEABAPUTEIHLHOIO OOCYKIACHUS C IEJaroroM CBOWCTBA Tell,
(bI/I3I/I‘IeCKI/Ie SABJICHUS U IPOUECCChI, UCII0JIb3YSA OCHOBHBIC ITOJIOXKCHUA MOHCKyHSIpHO-KHHeTH‘ICCKOI;’I
TEOPHUU CTPOCHHUS BEIISCTBA, MPHHIUI CYNEPIO3UIMK MO (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxXpaHeHHsl 3apsja, 3akoH Oma sl ydacTka UenH, 3akoH [ocoynsi—/lenya, 3aKOH COXpaHCHHUSI
SHEPruM; MpPU 3TOM HAXOJUTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BEIpQXEHHE C OTIOPOii Ha ITU(POBBIE 00pa30BaTEIBHBIC PECYPCHI;

- COOTHOCHTD TOJ] KOHTPOJIEM Meaarora (Pu3ndeckue MpoIecchl U CBOMCTBA TeJ, B TOM
YUCJIE U B KOHTEKCTE CUTYallM IPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa, IpHU IOMOIIM IIearora
BBISIBJIATh TIPUYMHHO-CIICAICTBEHHbIE CBSI3M, CTPOUTh OOBSICHEHHE W3 1—2 JIOrMUYECKUX IIaroB C
ormopoii Ha |-2 W3y4EHHBIX CBOMCTBA (HM3WYECKUX SBICHHN, (PHU3MUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEN;

- pemath TUIIOBbIE pacu€THble 3adaud B 1—2 JEHCTBUS C OMNOpPOW Ha alrOpUTM,
IIPEJBApUTENILHO Pa300paHHbI COBMECTHO C II€aroroM, HCIONb3ys 3aKOHbI U (OPMYIIBI,
CBSI3bIBAOIIME (DPU3MYECKUE BEJIMUMHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 33Jaud 3alMCBIBATh KPATKOE
yCJIOBHE, BBIABIATH HEJOCTAaTOK JAHHBIX Ul PELICHMs 3aJlaud, BbIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE JUIsI €€ peIIeHUs, MPOBOIUTH PACUYEThl M CpPAaBHUBATh IOJYYEHHOE 3HAUYCHHE
(bu3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

— UMETh TpEACTaBIEHUE O IMpo0IeMax, KOTOpPblE MOKHO pPEIIUTh MpU MOMOIIU
(GU3MYECKUX METO/I0B IOCIE MPEIBAPUTEIILHOTO 00CYKIECHUS € MEIaroroM; MCHOjb3ys OlUMCaHHe
HCCIEAOBAHUS, BBIICIATH IMPOBEPSAEMOE MPEAION0KEHUE, OLUEHUBATh IPABUIIBHOCTB IOPSAKA
IIPOBEACHUS UCCIIEI0BAaHMS, 1€J1aTh BEIBOBL;

YMETh HaxXOAWTh C HCIOJb30BaHHUEM IU(POBBIX OOpa30BaTEIbHBIX PECYpCOB OMBITHI 110
HaOMIOIEHUIO0 (U3NYECKUX SBICHUMA WIM (U3NYECKUX CBOWCTB Ted (KanWJUIApHBIC SIBICHUS,
3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa, TeMIepaTrypbl; CKOPOCTH IIpolecca
OCTBIBAHUS/HATPEBaHUs NpPU H3ITYYEHUH OT IIBETa H3ITy4aroUlel/OrI0Maomel MOBepXHOCTH;
CKOPOCTb HCIIAPEHUs BOABI OT TEMIIEPATYPhl KUIAKOCTH M IUIOIAAN €€ OBEPXHOCTH; JJICKTPU3ALU
T€I W B3aWMOJCHCTBHE OJJIEKTPUYECKUX 3apsioB; B3aWMOJCHCTBHE ITOCTOSIHHBIX MAarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX TOJIEN ITOCTOSIHHBIX MarHUTOB; I€UCTBUAMAarHUTHOTO I10JIS Ha IIPOBOJHUK
C TOKOM, CBOWCTBAa OJJIEKTPOMAarHuWTa, CBOWCTBA OJJIEKTPOJBMIraTelis IOCTOSHHOIO  TOKa):
dopMynupoBaTh NpOBEpsEMble IPEINOJIOKEHHs, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO
000py/0BaHUsI C OMOPOM Ha CXEMy; ONHUCBHIBATH XOJ OMNbITa U (HOPMYIHPOBATH BBIBOABI O]
PYKOBOJCTBOM II€J1arora;

— MMETh TMPEJCTABICHUS O H3MEPEHHM TEeMIEepaTypbl, OTHOCUTEIbHOW BJIAXKHOCTH
BO3[lyXa, CHJIBI TOKa, HAMpPsDKEHUS C HCIOJIb30BAaHMEM AaHAJOTOBBIX MPUOOPOB M JaTUYHUKOB
(bUBUYECKUX BEJIMYWH; MPU TIOMOIIM TeJarora CpaBHUBATh PE3YIbTaThl M3MEPEHUU C YIETOM
3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH;

- MMPOBOAUTE COBMECTHO C IE€AAroroM MCCICa0BaHUC 3aBUCUMOCTH O)IHOﬁ (1)H3PI‘I€CKOI>'I
BCJIIMYHUHBI OT ,Z[perfI C HUCIIOJIb30BAHUCM IIPSAMBIX H3MCpCHHI>i (SaBI/ICI/IMOCTL COIIPOTUBJICHUA
MIpOBOAHHMKA OT €TI0 JIWHBI, IUIOIIaAW IIOINCPEYHOro CCEUYCHHUA W YACIBbHOI'O COIIPOTHBJICHUA
BCIICCTBA IMMPOBOAHUKA, CHUJIBI TOKA, UAYHICTO Y€PE3 MPOBOJHUK, OT HAIIPAKCHUA HA IMMPOBOIHUKCE,
HCCICAOBAHUE IIOCICAOBATCIIBHOTO M IMapalJICIIBHOTO COG,Z[I/IHCHI/Iﬁ HpOBO)IHI/IKOB)I IJIaHUPOBATH
HUCCICIOBAaHUC, CO6I/IpaTB YCTAHOBKY W BBIIIOJIHATE U3MCPCHUA 1104 PYKOBOACTBOM II€arora,



crenys TpeUIOKEHHOMY IIaHy, (PUKCHpOBAaTh pe3yNbTaThl IOJYYCHHOW 3aBHCHMOCTH B BHJIE
TabauI U rpaduKoB, JAENaTh BHIBOJABI IO pe3yJabTaTaM HCCIEAOBAHHUS TOCIE OOCYKACHUS C
[eJ1arorom;

- COOTHOCHTb KOCBEHHBIE M3MEpPEHMs (U3NUECKUX BEIWYHMH (yACTbHAs TEIJIOEMKOCTh
BEIIIECTBA, CONPOTUBIIEHUE ITPOBOIHUKA, pa00Ta U MOLIHOCTb JEKTPHUUECKOr0 TOKA): C MOMOILBIO
nejarora IUIAHUPOBaTh W3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYs
IIPEIOKEHHOW NHCTPYKLIUHU, Y BBIYUCIIATD 3HAYCHUE BEJIUYHHBI;

— coOmoaTh TpaBWiIa TEXHUKH Oe3omacHocTH npu pabore ¢  nmabopaTOpHBIM
000pyI0BaHUEM IIOCIIE IPEABAPUTEIBHOIO OOCYKICHUS C MIEIArOroM;

- COIOCTABJIATh C TMOMOIIBIO TEJarora MPUHIMIEI JSHCTBUS M3YyYEHHBIX HMPUOOPOB M
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX OomMcaHus (B TOM YHCIE: CUCTEMa OTOILUICHUS JOMOB,
TUTPOMETP, NapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUYMUK IIEKTPUUECKON HHEpPruw,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IIPUMEPHI), IIECKTPHUUECKUE
[IPEIOXPAHUTENN;  AJIEKTPOMAarHUT, 3JEKTPOJABUIATENb  IIOCTOSIHHOIO  TOKAa),  HCIIOJIb3Ys
METOJIMYECKUE MaTepuanbl O CBOWCTBAaX (U3MYECKUX SBICHUUW U HeoOXoaumble (U3HUECKHe
3aKOHOMEPHOCTH;

- pacmo3HaBaTh TOCJE€ MPEIBAPUTENBLHOTO OOCYXKIEHHS C TMEeAaroroM MpoCThIe
TEXHUYECKUE YCTPOMCTBA U HM3MEPHUTEIbHBIE MPHOOPHI MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM
(’KUJIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CrOpaHMs,
AJIEKTPOCKOM, PEOCTAT); COCTABJISITH CXEMBI DJJIEKTPUUYECKHX LEMeH C TOCIeq0BAaTEIbHBIM |
napajuiebHBIM ~ COCIMHEHHEM DJIEMEHTOB, COOTHOCS YCIOBHBIE OO0O3HAUEHHUS JIIEMEHTOB
BJIEKTPUYECKUX LIECTIEH;

— OPUBOIUTH NPUMEPBI/HAXOIUTh HWHGPOPMALMI0O O TpHUMEpax MPaKTUYECKOTO
WCIOJIb30BaHUs (PU3NYCCKUX 3HAHWUN B TTOBCEIHEBHOM XKU3HU JUIsl 00ecrieueHns 0e301acHOCTH TIPH
oOpallleHuu ¢ mpudopamMu ¥ TEXHUYECKHUMH YCTPOICTBaMH, COXpPAHEHUSI 3I0POBbs U COOJIIO/ICHUS
HOPM PKOJIOTMYECKOTO TIOBEJICHUS B OKPYXKalOIIEeH cpee;

- OCYIIECTBIISITH C MOMOIIBIO TIeAarora mouck nHhopMauu GU3NIECKOro Conep KaHus
B CE€THU I/IHTepHeT, Ha OCHOBC HMCHONIINXCA 3HAaHUU H HYTéM CpaBHCHHUA OOMOJHUTCIBbHBIX
HMCTOYHUKOB BBIICTATh MHGOpPMAIUIO, KOTOpas SBISETCS MPOTHUBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

- UCIIOJIb30BaTh MPH BBINOJHEHUH YYeOHBIX 3a/laHMi 0TOOpaHHYIO MEearoroM Hay4yHo-
MOMYJISIPHYIO JIUTEPaTypy (DU3MUECKOro COAEpaHMs, CIPaBOYHbIE MaTepHalbl, PECypChl CETU
WuTepHer; BianeTh NpuéMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHs HHGPOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYT'YIOC OIIOPOM Ha AJITOPUTM M YTOUHSIOIIME BOMPOCHI I1€1arora;

— CO3/1aBaTh 0]l PyKOBOJICTBOM Iejlarora ¢ o0CyX/I€HueM IU1aHa paboThl MMChbMEHHBIE
U KpaTKUe yCTHBIE COO0IIEeHHs, 000011as nH(OPMALMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
colep’kaHusi, B TOM 4HcI€ MYyOJMYHO MPEACTABIATH PE3ylbTaThl MPOEKTHOM WU
HCCIIEA0BATEIIBCKON NEATEIBHOCTH; IIPY 3TOM I'PAMOTHO HCIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
anmnapar Kypca (U3HKH, COMPOBOXKIATh BBICTYIIJIEHUE NPE3EHTAIUEN;

— NPY BBIOJHCHUU YYEOHBIX MPOCKTOB M HCCICIOBAHUN (PH3UUECKUX MPOIIECCOB MO
PYKOBOJICTBOM TI€JIarora pacripeieisaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABICHHBIMU
3aJauaM¥, CJICUTh 3a BBINIOJHEHUEM IUIaHA JCHCTBUH W KOPPEKTUPOBATh €ro, aJIeKBaTHO
OLICHUBATH CO6CTB€HHI)II\/'I BKJIad B ACATCIBHOCTH prrIHI)I; BI)ICTpaI/IBaTI) KOMMYHI/IKaTI/IBHOG
B3aMMOJICHCTBHE, TIPOSIBIISAS TOTOBHOCTh pa3peniaTh KOHQIUKTHIL.

9 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE MTOJDKHBI OTPakaTh CHOPMHPOBAHHOCTH Y
oOyJaromuxcsi yMEHH:

— OpUEHTUPOBATHCS B IMOHATUSAX U ONEPUPOBaTH UMU Ha 0a30BOM YpOBHE: CHCTEMa
orcuéra, MaTepuajbHas TOYKa, TPACKTOPHUS, OTHOCHTEIBHOCTh MEXAHHUECKOTO JBIIKCHHUS,
nedopmartus (yrnpyras, maacTu4eckas), TpEHHE, YeHMpPOCmpeMumenbHoe YCKOpeHiue, HeBeCOMOCTD



U Teperpy3Ku; LEHTp TsSKecTH; aOCONIOTHO TBEPAOE TeNO, LEHTP TSHKECTH TBEPAOro Tena,
paBHOBeCHE; MeEXaHWYeCKHe  KoileOaHus | BOJNHBI,  3BYK,  HH(PA3BYKHU YIBTPA3BYK;
ANIEKTPOMArHUTHBIE BOJIHBI, IIKajga JJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh H
TabHO30PKOCTh, CHEKMpPbl UCHYCKAHUA U no2ioweHus, aibda-, 0eTa- M TraMMa-u3IIydeHHUs,
M30TOIIbI, A/I€pHasi YHEPreTUKa;

COOTHOCHTH SIBJICHHS TIOCIIE MPEIBAPUTEILHOTO OOCYKICHHS C IeJaroromM (paBHOMEpHOE U
HEpaBHOMEPHOE MPSIMOJMHEHHOE JBW)KEHHE, pPAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BH)KEHHE,
CBOOO/IHOE MajJIecHUE TeJl, PAaBHOMEPHOE JBMKEHHE II0 OKPYKHOCTH, B3aUMOJCHCTBHE TeEI,
pPEaKTUBHOE ABIKECHHUE, KOJeOaTeJbHOE IBIDKCHHE (3aTyXarolle M BBIHY)KJICHHBIC KOJICOAHUS),
PE30HAHC, BOJTHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKa, IIPSIMOIMHEHHOE PACIPOCTPAaHEHUE, OTPAKECHUE
U TIPEJIOMJICHHE CBETA, OJHOE BHYTPEHHEE OTPAYKEHUE CBETA, PA3JI0KEHHE OSIOr0o CBETa B CIIEKTP U
CIIO)KEHHE CIIEKTPAJIBbHBIX I[BETOB, [HUCIEPCHUS CBETA, €CTECTBEHHAs paJMOAKTHBHOCTb,
BO3HMKHOBEHHUE JINHEHYATOTO CIIEKTPa M3IyYCHHMS) IO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SIBICHHE;

- pacrio3HaBaTh C IIOMOIIBIO [I€arora NposIBIIEHHE U3YyYEHHBIX (PU3MUYECKUX SIBIICHUM B
OKpY>KaroIlleM MUpe (B TOM 4Hciie (PU3NUECKHE SIBJICHUS B IPUPOE: IPUIUBBI U OTJIUBBI, ABM)KEHUE
m1aHeT COJIHEYHON CHCTEMbl, PEaKTHMBHOE [IBH)KEHUE JKUBBIX OPIaHMU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHaMH, 1XO, LBETa Te€J, ONTHYECKHUE
SBJICHUSI B IPUPOJE, OMOIOTHYECKOe JecTBUE BUAUMOIO, YIbTPapHOIeTOBOIO U PEHTI€HOBCKOTO
U3JIy4YEHUH; €CTECTBEHHBIN PaJuOAKTUBHBIA (DOH, KOCMUYECKUE JIYUH, PaAMOAKTUBHOE U3IyYEHHE
IPUPOJHBIX MUHEPAJIOB; AEHCTBHE PAAMOAKTHUBHBIX M3JIyY€HHI Ha OpraHU3M 4eJIOBeKa), IpU 3TOM
[0/ PYKOBOJCTBOM II€[jarora MEpeBOAUTh NPAKTHUUECKYK 3aJayy B Y4YeOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3HUECKUX SBICHUMH;

- ONMCHIBATh MOJI PYKOBOJICTBOM IeAarora ¢ oOCYKJIEHUEM IJIaHA pabOThl U3yUYEHHBIE
CBOMWCTBA TeJ U (U3UYECKUE SIBJICHUS, UCHOJb3Yys (PU3NUECKHEBEIMYUHBI (CPEIHSST U MIHOBEHHAs
CKOPOCTb Te€jla IpHU HEPABHOMEPHOM JBM)XEHHMM, YCKOPEHHE, IEpeMEILEHUe, IyTb, YIJOBas
CKOpOCTh, CHJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOJHOIO IaJeHHs, Bec
TeJa, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHUUecKas padoTa U MOLIHOCTh, TOTEHLIUAIbHAs SHEPTHs
Tena, MOAHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, IOTEHLHUAJbHAs DJHEPrus C)KaTOM IPYKUHBI,
KMHETUYECKasi SHEeprus, MOJIHAas MeXaHWYecKas SHEeprus, MepuojJ W 4YacToTa KoJeOaHWH, IIMHA
BOJIHBL, [POMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTb CBETA, ITOKAa3aTellb MPEIIOMJIEHUS CPEJibl); PU
OMMCAaHUU C TIOMOIIBI0 YUWUTENS NPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, 0003HAUEHUs U €IUHUIIBI (PU3UUYECKUX BEIMYUH, C OMOPOH HAa METOJIMYECKUX MaTepua
HaXOAUTh (OPMYJIbI, CBSI3BIBAIOIIUE JAaHHYI0 (U3NYECKYIO BEIMYMHY C JIPYTMMHU BEIUYHMHAMH,
CTPOUTH TPaPUKHN U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

— XapaKTepU30BaTh MOCJE MPEeABAPUTENBHOIO 00CYKIEHHUS C MEeJaroroM CBOMCTBA Ted,
¢usnyeckue SBICHHUS U MPOLECCHl, UCHOIb3Ys 3aKOH COXPAHEHUs SHEPIMM, 3aKOH BCEMHUPHOIO
TATOTEHUS, IPUHIUI CYNEPHIO3UINH CUJI, TPUHIUI OTHOCUTENbHOCTH [ anunes, 3akonsl HploToHa,
3aKOH COXPAHEHHUS HMMIIYJIbCa, 3aKOHbl OTPAXKEHMSI U IPEIOMJIEHUSI CBETAa, 3aKOHbI COXpPAaHEHHUS
3apsA0BOIO M MAacCOBOTO YHCEN MPHU SIEPHBIX PEAKIUSAX; HPU 3TOM HAXOIUTh CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U €ro MaTeMaTHYeCKOe BBIpAXEHHWE C ONopo Ha 1U(pOBbIE
o0pa3oBaTenbHbIE PECYPCHI;

- COOTHOCHUTDH IOA KOHTPOJICM IEaarora (I)I/IBI/I‘-ICCKI/IG MponecCul U CBOMCTBa TCJI, B TOM
YHCJIC 1 B KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUECHTHPOBAHHOT'O XapaKTCpPa: BEIABIATE IMPU IMOMOIIN
neaarora MpUIUHHO-CICACTBCHHBIC CBA3U, CTPOUTH

o0bsicHEeHHe W3 2—3 JIOTHYECKUX IIaroB C OmMopoil Ha 2—3 W3y4YCHHBIX CBOMCTBa
(bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pelaTs TUIOBBIE pacu€THbBIE 3a7auyd B 1—2 AeWCTBHUsS C ONOPOM Ha alrOpUTM,
MIpeIBAPUTENIbHO pa300paHHbIE COBMECTHO C, MCIOJB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckre BETUYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 33/a4M 3allMChiBaTh KpaTKoe YCIOBHE,



BbIABJIATH HEAOCTAIOIINE UIIN H30BITOYHBIE JaHHBIC, BI)I6I/IpaTB 3aKOHBI U (l)OpMy.]'II)I, HGO6XO,Z[I/IMBIG
IJig pCelICHHA, TIPOBOAWUTH paC‘-IéTBI U OHNCHUBATL C TMOMOMIBIO YUUTCIIA PCAIMCTHYIHOCTDH
IIOJIYUYCHHOI'O 3HAaUYCHUA (bHSH“IGCKOfI BCJIMYHHBI,

- UMETh TpEJCTaBICHUE O TMpobiieMax, KOTOPhIE MOXKHO PEHIMTh TPH TOMOIIU
(GU3NYECKUX METOIOB; HCIOJIB3ysS OIWCAaHHE HMCCIIEJOBAaHUSA, II0CIE IPEABAPHUTEIHHOIO
OOCYXJIEHUSI C TIEJaroroM BbBIACSATH MPOBEPSIEMOE IPEAIOI0KECHNUE, OICHUBATh MPABHUILHOCTH
mopsiiIka IPOBEACHUS  HCCIICAOBAHHS, J€laTh BBIBOJABI, HHTCPIPETHPOBATH  PE3yJIbTaThl
HaOJIIOICHUI U OIIBITOB;

- YMETh HAaXOAWUTh C MCIIOJIb30BaHHEM LU(PPOBHIX 00Pa30BATEIBHBIX PECYPCOB OIBITHI
10 HAOMIOACHUIO (PU3NUECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tell (M3yd4eHHE BTOPOTO 3aKOHA
HrproToHa, 3aK0OHa COXpaHEHUsI SHEPTUH;3aBUCHMOCTh IIEpHOa KOJIeOaHUH MPY)KHHHOTO MasTHHUKA
OT MaccChl Ipy3a U KECTKOCTH NMPYXUHBI U HE3aBUCHUMOCTh OT aMIUIMTYJbl MaJbIX KOJICOAHUH;
NPSMOJIMHEIHOE PACIPOCTPAaHEHUE CBETA, Pa3lIo’KeHHE OeJIoro CBeTa B CHEKTP; M3y4EeHHE CBOMCTB
n300paXkeHUs] B IUIOCKOM 3€pKajie U CBOMCTB H300paskeHMs IpeAMeTa B COOMparoliel JIMH3E,
HaONIOJICHWE CIUIONIHBIX W JIMHEHYaThIX CHEKTPOB W3JIYYEHHs): CaMOCTOATENLHO COOMpaTh
YCTaHOBKY M3 M30BITOYHOTO HAOOpa 000pyIOBaHUS C OMOPOM HA CXEMY; OMHCHIBATH XOJ| ONBITA H
erope3ynbTaThl, (POPMYIUPOBATH BHIBOBI 1101 PYKOBOJCTBOM II€arora;

- MPOBOAUTh IpPU HEOOXOJUMOCTU CEpPUI0 NPSIMBIX H3MEpPEHU,
OTIpeNeIisisl CpEelHEe 3HAUYCHUE H3MEPSEMOU BEIUYUHBI (POKYCHOE paccmosiHue codbuparouer

JIUH3DL), 000CHOBBIBaTh  BBIOOD crocoba
W3MEPEHUS/U3MEPUTEIIBHOTO TPUOOPa;

— MPOBOJIUTh COBMECTHO C II€IarOTOM HCCIEAOBAaHUE 3aBUCHUMOCTEH (PU3MUECKHUX
BEJIMYUH C HCIOJIB30BaHUEM TMPSAMBIX HM3MEpPEeHM (3aBUCMMOCTh IYTH OT BpPEMEHU IIpH
PAaBHOYCKOPEHHOM JBWXCHUU 0€3 HAaYaJIbHOW CKOPOCTH; Mepuoja KojeOaHuii MaTeMaTH4eCcKOro
MasiTHUKAa OT JUIMHBI HHUTH, 3aBUCUMOCTH yIJia OTPaKEHHUS CBETa OT yrjia MajJeHus U yria
MPEJIOMJICHUS OT yIJla MaJeHus): Tociie OOCYKIEHUs IO/ PYKOBOJICTBOM T€Aarora IiaHupOBaTh
ucclenoBaHue, coOupaTh YCTaHOBKY, (HUKCHUPOBATH pe3yibTaThl MOJTYYEHHOH 3aBUCUMOCTU
(bU3UYECKUX BEJIUYHMH B BUJE TAaOIUI U TPaUKOB, JAeJIaTh BHIBOJIBI MO PE3YIbTaTaM MUCCIIECI0BAHMUS;

COOTHOCHUTh KOCBEHHBIE M3MEPEHUsI (PU3MUECKUX BETUYMH (CPEIHsIsI CKOPOCTh U YCKOpPEHHE
TeJa IpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJieHus, KECTKOCTh MPYKUHBI,
KOA(Q(QUIHUEHT TpPEeHHUs CKOJIbXKEHHUs, MeXaHuuyeckas paboTa W MOIIHOCTb, YacTOTa M IEpPHOJ]
KoJe0aHui MaTeMaTH4YeCKOro U MPYXUHHOTO MAsTHUKOB, ONTHYECKas CHjla COOMpArOIel JIMH3bI,
paluMoaKTUBHBIM  (OH): ¢ TMOMOIIBIO Iejarora IUIAHUPOBaTh  H3MEPEHUus; CoOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATh U3MEPEHUs, CIEeAys NMPEUIOKEHHON WHCTPYKILIHH;
BBIYUCIIATh 3HAYCHHUE BEIIMYUHBI U aHAIM3UPOBATH ITOJYYEHHBIE PE3YJIBTATHl C YY4ETOM 3aJaHHOU
IIOIPEIIHOCTH U3MEPEHUH;

— coOnrofaTh TpaBHJIa TEXHUKH Oe30macHOCTH TMpu  paboTe ¢ 1abOpaToOpHBIM
000py/10BaHUEM I10CIIE MTPEIBAPUTEIHHOTIO OOCYKIEHUS C MEAarorom;

- COIIOCTABJIAITH € MMOMOHIBIO MEeAarora OCHOBHBIC TPHU3HAKN U3YUYCHHBIX @HBH‘IGCKI/IX
MOJEJICH: MaTCepraJibHasA TOYKa, a0COJIIOTHO TBépI[OC TCII0, TOYEYHBIM HCTOYHHK CBCTAa, JIy4,
TOHKAas JIMH34, IIJIaHETapHasd MOACJIIb aToMa, HYKJIOHHAasA MOJCIb aTOMHOI'O dapa C OHOpOﬁ Ha
MCTOAUYCCKUC MaTCPUAJIBI;

- XapaKkTepU30BaTh TOCIE MPEABAPUTEIHLHOTO OOCYXKIACHHUS C TEAaroroM MPUHIIUATIBI
JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOH Ha UX OmucaHus (B TOM
YUCIC: CIOUAOMETP, MATUUKH IIOJTOXKCHUA, paCCTOAHHUA H YCKOPCHHA, pPAKETa, 5XO0JIOT, OYKH,
nepuckorn, ¢GoToanmnapar, ONTHIECKHEe CBETOBOJBI, CIEKTPOCKON, MO3UMETp, kKamepa BuibcoHa),
HCTIONB3Ys IU(POBBIE 00pa30BaTEIbHBIE PECYPCHI;

- HCIIOJIB30BAaTh 1104 PYKOBOACTBOM II€Harora CXEMbl MU CXCMATHUYHBIC PUCYHKU
HU3YUYCHHBIX TCXHHUYCCKUX yCTpOfICTB, HU3MEPUTECIIBHBIX HpI/I60pOB U TCXHOJIOTHYECKUX ITPOLECCOB
Ipru pCICHUN y‘-IC6HO-HpaKTI/I‘{CCKI/IX 3aaa4; ONTUYCCKUC CXCMbI JIA TOCTPOCHUA I/I306pa)I(CHI/Iﬁ B



TUTOCKOM 3€pKaJie M COOMPAIOIIEH THH3E,

- NPUBOJUTH TPUMEPBI/HAXOAUTh HWHPOPMALKIO O MpHUMEpax IMPaKTHUYECKOTO
UCIOJIb30BaHUA (PU3MUECKUX 3HAHUN B IIOBCEAHEBHOM KM3HU JUIsl o0ecredeHns 6€30MacHOCTH MIPU
o0pamieHnu ¢ IpubOpaMu U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHEHHS 310POBbSl U COOJIIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH Cpene;

- OCYIIECTBIISAT TI0J] PYKOBOACTBOM TIeJarora MOMCK HHGOpManuu (Gpu3nueckoro
coziep>kanusi B ceTd VIHTepHET, caMOCTOSTENbHO (POPMYIHPYS MOMCKOBBIN 3aIIPOC, HAXOAUTh MyTH
OTIpEJICJICHUs] JIOCTOBEPHOCTH TOJIy4€HHOH HWH(POpPMAlMM Ha OCHOBE HMMEIOIIUXCS 3HAHUK U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

- UCTIOJIb30BaTh MPH BBINOJHEHUH y4eOHBIX 3a/laHHi OTOOPAHHYIO MearoroM Hay4dHo-
MOMYJISIPHYIO JIUTEPaTypy (DU3MUECKOro COAepaHHs, CIPaBOYHbIE MaTepHalibl, PECypChl CETU
WuTepHer; BianeTh NpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl HWH(POpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYI'yIOC ONOPOH Ha aJITOPUTM U YTOUHSIOLIME BOIIPOCHI I1€]1arora;
co3/1aBaTh TOJ PYKOBOJACTBOM II€arora ¢ oOCYXICHHEM IIaHa PadOThl MHCbMEHHBIC U YCTHBIE
coOOIIeHUs HAa OCHOBE HMH(OPMALIMM W3 HECKOJBKUX HCTOUYHUKOB (DU3MUECKOTO COJEPIKAHUS,
nyOJIMYHO TPEACTABIATh PE3yabTaThl MPOCKTHOW WIIM HMCCIEIOBATENBCKON AEATENbHOCTH; IPH
3TOM TPaMOTHO HMCMOJIb30BaTh M3YYCHHBIN MOHSITUWHBIA ammapaT M3y4aeMoro pasfienia (pU3uKd u
COIIPOBOXAATh BBICTYIUJICHHE MPE3eHTalUel ¢ y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

Pa3pnen 7. TemaTuyeckoe JIaHUPOBaHHE

Ne | HaumenoBanue KonungectBo OcHoOBHbIE BUIbI OnektponH | HPOO Dopmsbl
n/m | pa3aenoB 4acoB y4ueOHoU bIC TEKYIIEro
u Bee | Komrpon JeSTEIbHOCTH (uudposbie KOHTPOJIS
TeM ) ycrieBaeM
To | bHBIC obOpasoBare OCTH
paboThl BHELC
pecypcehl)
7 Knace
1 Pazmen 1. ®usuka | 6 1 BrisBienune https://resh. | ®usnyeckue OtBer Ha
u eé poilbp B pa3nuumii mexay | edu.ru/subje | hakToper mpsimo | ypoxe.
TIO3HAHUHT buznIecKuMu u | ct/lesson/26 | unmu  kocenHo | KoHTpoIh
OKPYKAaIOIIEro XUMHUYECKIMHU 03/ BO3/ICHCTBYIONIH | Has
MHpa NPEBPAICHUSIMA https://resh. | e Ha u3Hb u | paboTa.
MC — edu.ru/subje | nesrenpHOCTD
xumusi).PacriosnaBan | ct/lesson/26 | sxuteneit
ue u knaccudpukanus | 02/ YenstOnHCKON
buznyecKux o0nactu.
SIBIICHUIA: https://resh. | ITpousBoacTBO
MEXaHUYECKUX, edu.ru/subje | BEICOKOTOUHBIX
TEIIOBBIX, ct/lesson/15 | cpencts
JIEKTPUICCKUX, 26/ U3MEpeHUsT  Ha
MarHUTHBIX NPEANPUSATHSIX T.
u cBeToBbIX.Habmrome YenssOuHCKa.
HHE W  ONHCaHHE
(UBUYECKUX SIBICHUHN
2 Paznen 2.15 1 HaGnronenue u | https://resh. | Pacnpoctpanenu | OtBer Ha
[TepBoHauabHbBIC UHTEpIIpeTaIHs edu.ru/subje | e BPEIHBIX | YPOKE.
CBEJICHUS 0 OIIBITOB, ct/lesson/15 | BemecTs KouTtpons
CTPOCHHHU CBHIETENbCTBYIOMUX | 33/ OPEANPUATHSIMA | Hast
BEIIECTBA 00 aTOMHO- B arMmocdepe u | pabora.
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MOJICKYJISIPHOM https://resh. | Bomoemax

cTpoeHuu BelecTna: | edu.ru/subje | r.UensOuncka.

OIIBITHI ¢ pac- | ct/lesson/15 | Baustaue Ha

TBOpEHHEM 34/ KU3HB

pa3IUYHBIX BEIIECTB [IepiHEeBCKOTO

B Bome. Orenka | https://resh. | BogoxpaHuiuina

pasMepoB aromoB H | edu.ru/subje | medrsamoii

MOJICKYJT c | ct/lesson/15 | mueHKH Ha €ro

UCIIOJIb30BaHUEM 32/ MOBEPXHOCTH.

¢oro- rpaduii, SBnenue

MOJTYYEHHBIX Ha CMa4HBaHHSI

aTOMHOM  CHJIOBOM OTIEPEHbBS

MHKPOCKOIIE BOJIOTLTABAIOIIN

(ACM).Omnpenenenue X MTHLL,

pa3MepoB MaJIbIX TeJ
Pasgen 3.121 Hccnenosauune https://resh. | ITpoGieMsr OtBer Ha
JIBroKeHHE u PaBHOMEPHOTO edu.ru/subje | perynmupoBanus | ypoke.
B3aUMOJICHCTBHE JIBYDKCHUS u | ct/28/ TpaHCIOPTHBIX | TepMuHOI
Ten onpezeeHue ero | https://resh. | motokos B | OTUYECKH

NPU3HAKOB. edu.ru/subje | Yensabunckoi i

Hab6mronenue ct/lesson/14 | o6nactu nukTanT.C

HEPaBHOMEPHOTO 88/ CKOpOCTh aMOCTOsITE

JIBAKEHUS u | https://resh. | nBumxeHus JIbHASA

orpeeieHne ero | edu.ru/subje | aBrorpancrnopra | paborta

OTINYUI ot | ct/lesson/15 | u  ymenbmenue | KonTpois

PaBHOMEPHOTO 25/ BEIOpOCa B | Has

NBIDKeHUs. PereHue atMoctepy pabora.

3a1a4 Ha OTPABIISAIOIINX

OIpeNeICHue  TYTH, BEIIIECTB Ha

CKOPOCTH W BPEMEHHU OCHOBHBIX

PaBHOMEPHOTO TPaHCIOPTHBIX

JIBWOKEHUS.  AHamu3 MarucTpasax

rpapuKoB r.YensOuHcka.

3aBUCUMOCTH TYTH H Hedopmarus

CKOpPOCTH oT TUIOIOPOJTHOTO

BpPEMEHHU. CI1ost MTOYBBI

IIpoBenenue 51 YensOMHCKOM

aHan3 OIIBLITOB, o0iacTu

JIEMOHCTPHUPYIOIIIUX TSOKEITBIMU

HU3MEHCHHE CKOPOCTH CEITbCKOX O3S CT

NBWKCHUS Tella B BEHHBIMHU

pe3yJibTaTe JIeUCTBUSA MAalIunHAMH.

Ha HEro JPYrux Tell. Bpen oT

Pemrenne 3amau Ha HUCIOJIE30BAHUS

OTpENIEIICHUE MacChl necyaHo-

Tena, ero oObéMa u COJIEBOM  CMecH

TUIOTHOCTH. POTHB

[IpoBenenue " rojgoilenqa B T.

aHau3 OTIBITOB, YensiOuHcke.

JEMOHCTPHPYIOIITUX Bpennoe tpenwue

3aBUCUMOCTh " npodiema

WU3MEHCHHS CKOPOCTH SHEProcHa0KeH
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https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1488/
https://resh.edu.ru/subject/lesson/1488/
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https://resh.edu.ru/subject/lesson/1525/

Tela OT €ro MaccChl ust Ha
IpY B3aUMOJEHCTBUN TEPPUTOPHH
TeJl. Nzmepenne YensOuHcKa.
MacChl Tena
Pa3IUYHBIMH
Crocobamu.
Onpenenenne
IUIOTHOCTH Tejda B
pesyibTare
U3MEPCHHUS ero
Macchl U 00bEMaA
Paznen 4. 121 Amnanus u | https://resh. | JlaBnenue komec | OTBeT Ha
JaBienue o0BbsiCHEHHE OmbITOB | edu.ru/subje | GosbIIETPY3HBIX | YPOKE.
TBEPIBIX Tel, u npaktuueckux | ct/lesson/29 | aBromoOuieii Ha | KoHTposb
KUJKOCTEN u CHUTyaluii, B KOTOpbIX | 71/ [I0YBY U | Had
rasoB nposiBistercst  cuia | https://resh. | mopoxHoe pabora.
JTABJICHUSI. edu.ru/subje | mokpeiTue
O6ocHOBaHUeE ct/lesson/25 | aBromopor
crmoco0oB 98/ YensOuHCKOH
YMEHbBILICHHUS u | https://resh. | obnactu
YBEJTHUYCHHUS edu.ru/subje | Oxpana
nasiienus. Msydenue | ct/lesson/15 | armocheproro
3aBUCHMOCTH 37/ BO3/yXa oT
naBneHust rasa ot | https://resh. | 3arps3Henuii B
00béMa u | edu.ru/subje | YensOunckoit
TEMIIEPaTYPBhI. ct/lesson/15 | obnactu.
N3ydenue 38/ Omnpenenenue
0COOCHHOCTEH https://resh. | BeICOTBI
nepenadn gasieHus | edu.ru/subje | Ypanibckux rop.
TBEpABIMU  Tenamu, | Ct/lesson/29 | Bopoucrounuku
JKUIKOCTSIMHA u | 70/ YensOuHCKOM
ra3aMu. https://resh. | obmactw,
O6ocHoBaHUe edu.ru/subje | kauecTBO
pe3yabTaToB OMbITOB | Ct/lesson/15 | muTheBO BOIBI.
0COOEHHOCTSIMH 35/ [TpoGnema
cTpoenus Bemiectsa B | https://resh. | IllepmiHeBckoro
TBEPIOM,  KuAKoM | edu.ru/subje | u
1 Ta3000pa3HOM ct/lesson/29 | Aprasuanckoro
COCTOSTHHSIX. 68/ BOJIOXPAHHJIHIIE
OkcrepuMenTansHoe | https://resh. | .
JI0Ka3aTeIbCTBO edu.ru/subje
3aKOHa IMackans. | ct/lesson/29
Pemenne 3amau  Ha | 69/
pacuér nasienus | https://resh.

TBEPIOTO TeNIA

edu.ru/subje
ct/lesson/29

67/

https://resh.

edu.ru/subje
ct/lesson/29

66/



https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2971/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/2598/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1537/
https://resh.edu.ru/subject/lesson/1538/
https://resh.edu.ru/subject/lesson/1538/
https://resh.edu.ru/subject/lesson/1538/
https://resh.edu.ru/subject/lesson/1538/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/2970/
https://resh.edu.ru/subject/lesson/1535/
https://resh.edu.ru/subject/lesson/1535/
https://resh.edu.ru/subject/lesson/1535/
https://resh.edu.ru/subject/lesson/1535/
https://resh.edu.ru/subject/lesson/2968/
https://resh.edu.ru/subject/lesson/2968/
https://resh.edu.ru/subject/lesson/2968/
https://resh.edu.ru/subject/lesson/2968/
https://resh.edu.ru/subject/lesson/2969/
https://resh.edu.ru/subject/lesson/2969/
https://resh.edu.ru/subject/lesson/2969/
https://resh.edu.ru/subject/lesson/2969/
https://resh.edu.ru/subject/lesson/2967/
https://resh.edu.ru/subject/lesson/2967/
https://resh.edu.ru/subject/lesson/2967/
https://resh.edu.ru/subject/lesson/2967/
https://resh.edu.ru/subject/lesson/2966/
https://resh.edu.ru/subject/lesson/2966/
https://resh.edu.ru/subject/lesson/2966/
https://resh.edu.ru/subject/lesson/2966/

Pasnmen 5. PabGora
51 MOIIHOCTb.
DOHeprus

12

DKCIEepUMEHTAIBHOE
omnpeeneHue
MEXaHUYECKOU
paboThI CHUJIBI
TSKECTH npu
MaJICHUU TeJIa U CUJIbI
TpPEeHHUS npu
PaBHOMEPHOM

MEpEMENICHUN  Tella
[0 TOPHU30HTAJIBLHOU
noBepxHoctu. Pacuér
MOIIHOCTH,

pa3BUBaEcMOM npu
MoabEME o
JectHule. Pemienue
3a7a4 = Ha  pacyér
MEXaHUYEeCKOM
paboOTHI M MOIITHOCTH
Onpenenenue
BBHIUTPHIIIA B  CHJIE
MPOCTHIX
MEXaHH3MOB Ha
npuMepe pblyara,
IMOJIBUKHOTO u
HETIOIBMKHOT'O
0J10KOB, HAKJIOHHOM
IUIOCKOCTH.
HccnenoBanne

YCIIOBUSL PaBHOBECHS
phlyara.

OO6HapyxeHue
CBOMCTB IPOCTBIX
MEXaHU3MOB B
Pa3INYHBIX
MHCTPYMEHTAxX u
MIPUCTIOCOOJICHUSIX,
UCTIOJIb3yEeMBbIX B
ObITY U TEXHHUKE, a
Takke B  JKHUBBIX

opranmzmax (MC —
Ouosorus).DKcnepum
EHTABHOE
JI0OKa3aTelIbCTBO
paBeHCTBa paboT mpu
MPUMEHEHUN
MPOCTHIX
MEXaHU3MOB.
Onpenenenne
HaKJIOHHOM
MJIOCKOCTH. Pemenue
3a1a4 Ha
MIPUMEHEHUE MPaBHIIa

KIIJT

https://resh.

edu.ru/subje
ct/lesson/29

65/

https://resh.

edu.ru/subje
ct/lesson/25

97/

https://resh.

edu.ru/subje
ct/lesson/29

64/

DKoJIoruuecKas
0€30IMacHOCTh
Pa3IIUYHBIX
MCXaHH3MOB Ha
npumMepe
HCIOJIb30BaHUS
YCTPOMCTB
IIOTEEMHOT'O
KpaHa, Ha
OmmKamen
CTpOiiKe K
IIKOJIE.
Hcnons3oBanne
SHEPTUU pEK U
BeTpa Ha
TEPPUTOPUHN
YensOuHCKOH
oOiactu.
Hcnonb3oBaHue
SHEPTUU
JBUKYILIEHCS
BOJIBI,
THAPOIHEPTETUY
€CKHE pecypchl
YenaOuHCKON
oOiactu.
HuTepecHnie
(baxTsI 0
mageHnu
MeTeopuTa B
YenaOuHCKOH
00J1acTH.

OtBer Ha
YpOKe.
KonTtpons
Has
pabora.



https://resh.edu.ru/subject/lesson/2965/
https://resh.edu.ru/subject/lesson/2965/
https://resh.edu.ru/subject/lesson/2965/
https://resh.edu.ru/subject/lesson/2965/
https://resh.edu.ru/subject/lesson/2597/
https://resh.edu.ru/subject/lesson/2597/
https://resh.edu.ru/subject/lesson/2597/
https://resh.edu.ru/subject/lesson/2597/
https://resh.edu.ru/subject/lesson/2964/
https://resh.edu.ru/subject/lesson/2964/
https://resh.edu.ru/subject/lesson/2964/
https://resh.edu.ru/subject/lesson/2964/

paBHOBECHS pblUara u

Ha pacuét KIIJ]
6 Oo6o0maroriee 3 https://resh. OtBer Ha
IIOBTOPEHHE edu.ru/subje YPOKE.
ct/28/ KonTtpoin
Hasl
pabora.
Hto 68
ro
8 kuaacce
1 Paznen 28 Habnronenue u | https://resh. | Temneparypa OtBer Ha
TermnoBbie UHTEPIpETALNs edu.ru/subje | xak TJIaBHBIN | YPOKE.
SIBIICHUS OIIBITOB, ct/28/ skosornueckuii | TepmuHon
cBuerenbeTByommx | https://resh. | dakrop Ha | OTHYECKH
00 aToMHO- | edu.ru/subje | repputopun i
MOJIEKYJIIPHOM ct/lesson/25 | Yensabuuckoi mukTanT.C
crpoennn Bemecta: | 95/ obacTu. amoCTosITe
OTIBITHI https://resh. | O6pa3oBanue JbHAs
C pacTBOpPEHHEM edu.ru/subje | KOHBEKITMOHHBIX | paboTa
pasnuuHbIX BemecTB | Ct/lesson/25 | motokoB B | KoHTpOsb
B Bojme. Pemenue | 94/ MPOMBIIUIEHHBIX | Hast
3a1a4 o | https://resh. | 3omax pabora.
OILICHUBAHHIO edu.ru/subje | YensOuHckom
KoimyectBa aTomoB | ct/lesson/29 | obmacrw.
WJTA MOJICKYJT B | 89/ DKOHOMHYHBIC U
SIIMHULIE o0Béma | https://resh. | sxomoruuecku
BemiecTBa.  AHanm3 | edu.ru/subje | yucteie  BUaBI
TEKCTa npeBHux | ct/lesson/29 | tommea,
aTOMHCTOB 88/ PUMEHSEMBIE
(Hanpumep, https://resh. | na
¢parmenta  moamsel | edu.ru/subje | mpeanpusTHIX
Jlyxperust «O | ct/lesson/29 | YenssiOuHCKOM
npupoje Beriei») ¢ | 86/ o0JacTy.
U3JI0KCHUEM https://resh. | Bo3amoxHoe
000CHOBaHHMIA edu.ru/subje | obpa3zoBanue
aToMHOM  Tunote3sl | Ct/lesson/29 | kuCIOTHBIX
(cMbIcTIOBOC uTeHHE). | 85/ JOK e B
Ornenka https://resh. | r.YUensOuncke.
yOeIUTEeTbHOCTH edu.ru/subje | 3arpsi3HeHue
3TUX obOocHOoBaHuii. | Ct/lesson/29 | okpyxatoreit
OOmbsicHeHHE 84/ cpenbl
OpOYHOBCKOTO https://resh. | r.UensOuncka
NBIDKCHHUs, siBIIeHHs | edu.ru/subje | BeiOpocamu B
muddy3un ct/lesson/25 | armochepy — u
U paznmunii  mexay | 93/ CTOYHBIMH
HUMH Ha  OCHOBE BOJIaMH.
MTOJIOKEHUI CoBepIiieHCTBOB
MOJIEKYJISIPHO- aHWEe TETUTOBBIX
KUHETUYECKON JIBUTaTENel c
TEOPUH CTPOCHHUS [EIBI0  OXPaHBI
BEILECTBA. HIPUPOJIBI Ha

TEPPUTOPUU



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/lesson/2595/
https://resh.edu.ru/subject/lesson/2595/
https://resh.edu.ru/subject/lesson/2595/
https://resh.edu.ru/subject/lesson/2595/
https://resh.edu.ru/subject/lesson/2594/
https://resh.edu.ru/subject/lesson/2594/
https://resh.edu.ru/subject/lesson/2594/
https://resh.edu.ru/subject/lesson/2594/
https://resh.edu.ru/subject/lesson/2989/
https://resh.edu.ru/subject/lesson/2989/
https://resh.edu.ru/subject/lesson/2989/
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https://resh.edu.ru/subject/lesson/2988/
https://resh.edu.ru/subject/lesson/2986/
https://resh.edu.ru/subject/lesson/2986/
https://resh.edu.ru/subject/lesson/2986/
https://resh.edu.ru/subject/lesson/2986/
https://resh.edu.ru/subject/lesson/2985/
https://resh.edu.ru/subject/lesson/2985/
https://resh.edu.ru/subject/lesson/2985/
https://resh.edu.ru/subject/lesson/2985/
https://resh.edu.ru/subject/lesson/2984/
https://resh.edu.ru/subject/lesson/2984/
https://resh.edu.ru/subject/lesson/2984/
https://resh.edu.ru/subject/lesson/2984/
https://resh.edu.ru/subject/lesson/2593/
https://resh.edu.ru/subject/lesson/2593/
https://resh.edu.ru/subject/lesson/2593/
https://resh.edu.ru/subject/lesson/2593/

HO>xnoro Ypana.

Pa3nen 7.
DNIEKTPUUYECKHE U
MarHUTHbIE
ABJICHUS

37

HaOmronenune u
HpOBeI[CHI/Ie OIIBITOB
10 AJICKTPHU3ALMH TeJ
MIPU CONPUKOCHOBEHU

U W  UHAYKIUCH.
HaGmonenue "
00BsACHEHHE
B3aNMOICHUCTBHS
OJHOUMEHHO-

Y Pa3HOUMEHHO
3apsHKEHHBIX Te.
O0ObsicHEHHE
NpUHIMNA JEHCTBUSA
AJIEKTPOCKOIA
.O0BsacHeHne
SIBIICHUM
AJIEKTPpU3ALUKM  TIpU
COIPUKOCHOBEHUH
T€I W WHIYKLHUEH C
HCITOJIb30BaHUEM
3HAHUHM O HOCHTEIIX
AIEKTPUUECKUX
3apsA/IOB B BEIIECTBE.
Pacno3naBanue H

OOBSICHEHHE SIBJICHUH
AJIEKTPU3ALUM B IO-
BCEIHEBHOM >KHM3HU.
Habmronenue
Pa3TUYHBIX
JEHCTBUSA
AIEKTPUUYECKOTO TOKA
U OOHapYy>KEHUE ITUX
BHUJOB JIEHCTBHUS B
MMOBCEOHEBHOM
*ku3Hu. COopka w
HCIIBITAHUE
AIEKTPUYECKON IENU
MMOCTOSHHOTO  TOKa.
N3smepenne CHJIBI
TOKa aMIIEpMETPOM.
N3mepenue
AIEKTPUIECKOTO
HaIPSHKEHUS
BOJIBTMETPOM.
[IpoBenenne u
OOBSICHEHHE OIIBITOB,
JIEMOHCTPHUPYIOIITUX
3aBUCHMOCTD
AIEKTPUIECKOTO
CONPOTHUBIICHUS
MPOBOJIHUKA  OT €ro

BUI0B

https://resh.
edu.ru/subje
ct/28/

https://resh.

edu.ru/subje
ct/lesson/29

83/

https://resh.

edu.ru/subje
ct/lesson/15

40/

https://resh.

edu.ru/subje
ct/lesson/25

92/

https://resh.

edu.ru/subje
ct/lesson/25

91/

https://resh.

edu.ru/subje
ct/lesson/31

26/

https://resh.

edu.ru/subje
ct/lesson/29

82/

https://resh.

edu.ru/subje
ct/lesson/25

90/

https://resh.

edu.ru/subje
ct/lesson/25

89/

https://resh.

edu.ru/subje
ct/lesson/29

80/

https://resh.

edu.ru/subje
ct/lesson/32

46/

https://resh.

edu.ru/subje
ct/lesson/29

81/

https://resh.

edu.ru/subje
ct/lesson/25

88/

Bboprba c
3JEKTpU3aLHUEH
B KUIIBIX

IIOMCHICHUAX U
Ha
MPEANPUITUIX
r.YensouHCKa.
OHeprus
AJIEKTPUYECKOTO
TOKa i ee
HCITOJIb30BaHUE
Ha
NPEINPUITUSIX
YEpHOU u
L[BETHOH
METaJUTypTUH T.
YUenaOuHcka H
r.MarauToropck
a.

MarseTusm B
MIPUPOTHBIX
3oHax IOkHOro
VYpana.
AHTpONOreHHbIE
MarHUTHbBIE
SIBIICHMS.

OtBer Ha
YpOKe.
KonTtpons
Hast
pabora.



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/lesson/2983/
https://resh.edu.ru/subject/lesson/2983/
https://resh.edu.ru/subject/lesson/2983/
https://resh.edu.ru/subject/lesson/2983/
https://resh.edu.ru/subject/lesson/1540/
https://resh.edu.ru/subject/lesson/1540/
https://resh.edu.ru/subject/lesson/1540/
https://resh.edu.ru/subject/lesson/1540/
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https://resh.edu.ru/subject/lesson/2592/
https://resh.edu.ru/subject/lesson/2591/
https://resh.edu.ru/subject/lesson/2591/
https://resh.edu.ru/subject/lesson/2591/
https://resh.edu.ru/subject/lesson/2591/
https://resh.edu.ru/subject/lesson/3126/
https://resh.edu.ru/subject/lesson/3126/
https://resh.edu.ru/subject/lesson/3126/
https://resh.edu.ru/subject/lesson/3126/
https://resh.edu.ru/subject/lesson/2982/
https://resh.edu.ru/subject/lesson/2982/
https://resh.edu.ru/subject/lesson/2982/
https://resh.edu.ru/subject/lesson/2982/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2590/
https://resh.edu.ru/subject/lesson/2589/
https://resh.edu.ru/subject/lesson/2589/
https://resh.edu.ru/subject/lesson/2589/
https://resh.edu.ru/subject/lesson/2589/
https://resh.edu.ru/subject/lesson/2980/
https://resh.edu.ru/subject/lesson/2980/
https://resh.edu.ru/subject/lesson/2980/
https://resh.edu.ru/subject/lesson/2980/
https://resh.edu.ru/subject/lesson/3246/
https://resh.edu.ru/subject/lesson/3246/
https://resh.edu.ru/subject/lesson/3246/
https://resh.edu.ru/subject/lesson/3246/
https://resh.edu.ru/subject/lesson/2981/
https://resh.edu.ru/subject/lesson/2981/
https://resh.edu.ru/subject/lesson/2981/
https://resh.edu.ru/subject/lesson/2981/
https://resh.edu.ru/subject/lesson/2588/
https://resh.edu.ru/subject/lesson/2588/
https://resh.edu.ru/subject/lesson/2588/
https://resh.edu.ru/subject/lesson/2588/

JUIMHBI, TUIOIIAIH
MONEPEUYHOT0
CeueHUs n
Marepuana.
Uccnenosanue

3aBUCHMOCTH  CHJIBI
TOKa, MPOTEKAIOIIETro
4yepe3 Ppe3ucTop, OT
COITPOTHBIICHUS
pesucropa u
HaIPSHKCHUS

Ha PE3UCTOPE.
[TpoBepka  mpaBuia
CIIOXKCHHUS

HanpsHKeHUH npu
[10CJIEI0BATEIbHOM
COCTMHEHUU JIBYX
pPE3UCTOPOB

[TpoBepka  mpaBuia
JUISL CWJIBl TOKa IIpH
napauieIbHOM
COEIMHEHUU
pe3ucTopoB. AHaIM3
CcUTyaluin
H0CJIEI0BATEIBHOTO
u [apajuIeIbHOrO
COEJIMHEHUs
IIPOBOJHUKOB B
JIOMAIITHUX
AIIEKTPUYECKUX
cersXx. Pemenue
3aj1ad c
HCII0JIb30BaHNEM
3aKOHa Oma U
bopmyn pacuéra
AIIEKTPUYECKOTO
CONPOTHUBIIEHUS IIPH
MOCJIEI0BATEIb-HOM

https://resh.

edu.ru/subje
ct/lesson/29

79/

u napajuieIbHOM
COEIMHEHU T
MIPOBOJTHUKOB.
3 O6o06maromee 3 https://resh.
MOBTOPECHHE edu.ru/subje
ct/28/
Hto 68
ro
9 kJaacc
1 MexaHn4eckoe 10 Amnanus u | https://resh. OtBer Ha
JIBHYKEHUE o0cyxaeHne edu.ru/subje YPOKE.
U CIIOCOOBI €ro pa3InIHbBIX ct/28/ TepmunON
OTTMCAHHUS IPUMEPOB https://resh. OTHYECKHU
MEXaHUYECKOTO edu.ru/subje i



https://resh.edu.ru/subject/lesson/2979/
https://resh.edu.ru/subject/lesson/2979/
https://resh.edu.ru/subject/lesson/2979/
https://resh.edu.ru/subject/lesson/2979/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/lesson/3025/
https://resh.edu.ru/subject/lesson/3025/

IBIDKEHUS.
OO0cyX/IeHne TpaHHUIl
MIPUMEHUMOCTH
MOJICIIN
«MaTepHualibHas
Toukay.  OnHcaHue
MEXaHUYECKOTO
IBIDKEHUSA
pPa3IUYHBIMHU
crocobamMu
(ypaBHEHHE,
tabimna,  rpaduk).
AHamnu3 KU3HEHHBIX
CUTYyallHil, B KOTOPBIX
MIPOSIBIISETCS
OTHOCUTEIIEHOCTh
MEXaHUYECKOTO
IIBIDKEHUS.
HaOmronenue
MEXaHHYECKOTO
JBYDKEHUSA Tena
OTHOCHUTEIIEHO
pPa3HBIX TeN OTCYETa.
CpaBHeHue mnyred Hu
TPaeKTOpHUH
JIBHOKCHUSI OJHOIO H
TOrO Ke Tena
OTHOCHUTEIIEHO
pa3HBIX TeNn OTCuéra.
Amnanmus TEKCTa
Ianuies 00
OTHOCHUTEIBHOCTH
JIBIKEHUS,;
BBITIOJTHEHHE 3aJITaHUH
o TEKCTY
(CMBICIIOBOE UTEHHE).
Onpenenenue
cpenHen CKOpPOCTH
CKOJIbKEHUs1 Opycka
WM IBYKEHUS
rapukKa o
HaKJIOHHOM
IJIOCKOCTH. AHAIN3 U
00CcyXIeHNE
CII0CO00B
npUOTKEHHOTO
onpeeaeHus
MTHOBEHHOM
CKOPOCTH.
Onpenenenne
CKOpOCTH
PaBHOMEPHOTO

ct/lesson/30
25/

https://resh.

edu.ru/subje
ct/lesson/31

31/

https://resh.

edu.ru/subje
ct/lesson/30

24/

https://resh.

edu.ru/subje
ct/lesson/15

30/

JukTaHT.C
aMOCTOSITE
JbHas
pabora
KonTpons
Has
pabora.



https://resh.edu.ru/subject/lesson/3025/
https://resh.edu.ru/subject/lesson/3025/
https://resh.edu.ru/subject/lesson/3131/
https://resh.edu.ru/subject/lesson/3131/
https://resh.edu.ru/subject/lesson/3131/
https://resh.edu.ru/subject/lesson/3131/
https://resh.edu.ru/subject/lesson/3024/
https://resh.edu.ru/subject/lesson/3024/
https://resh.edu.ru/subject/lesson/3024/
https://resh.edu.ru/subject/lesson/3024/
https://resh.edu.ru/subject/lesson/1530/
https://resh.edu.ru/subject/lesson/1530/
https://resh.edu.ru/subject/lesson/1530/
https://resh.edu.ru/subject/lesson/1530/

IBUOKEHHUS  (IIapuKa
B KHUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO
ABTOMOOWIIS

u T. 1.).OnpenencHue
IIyTH, IPOUJIEHHOIO
3a TAHHBIA
MIPOMEKYTOK
BPEMEHH, U CKOPOCTH
Tena 1o  rpaduky
3aBUCHUMOCTH  IYTH

PaBHOMEPHOT'O
JIBYDKCHUS oT
BPEMCHH.
OO0cyxeHne
BO3MOXKHBIX
NPUHIUIIOB JCHCTBUS
pu0OopoB,
U3MEPSFOIINX
CKOPOCTb
(ciMIOMETpOB).
Bzaumogneiicteue | 20 HaGmonenue u | https://resh. OtBer Ha
TeI oOcyxienue omnbiToB | edu.ru/subje YPOKE.
¢ naBwxkeHueMm Tteia | ct/28/ KonTpons
npu yMeHblieHun | https://resh. Hasl
BIIMSIHUS Ipyrux e, | edu.ru/subje pabora.
MPETSATCTBYIOMINX ct/lesson/25

OBIDKEHUIO. AHaIU3
Texkcta Tamunes ¢
OITMCaHUEM
MBICJIEHHOT'O
IKCIIEPUMEHTA,
000CHOBBIBAIOIIETO
3aKOH WHEPIINH;
BBITTOJIHEHHUE 3aJaHUH
1o TEKCTY
(CMBICTIOBOE YTEHHE).
OOcyxenue
BO3MOXKHOCTH
BBLIMTOJIHEHUS 3aKOHa
WHEPIHUH

B Pa3IUIHBIX
cucTeMaX  OTCYETa.

HaOmronenune u
obcyxaeHne
MEXaHUYECKUX
SIBJIEHUH, npo-
HCXOISIINX B
CHUCTEME OTCYETA
«Tenexka» mpu e€
paBHO- MEpPHOM

1 YCKOPEHHOM

86/

https://resh.

edu.ru/subje
ct/lesson/30

22/

https://resh.

edu.ru/subje
ct/lesson/30

23/

https://resh.

edu.ru/subje
ct/lesson/30

21/
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IBIDKCHUN

OTHOCHUTEIIEHO
kabuHera  (DU3UKH.
JleticTBus C
BEKTOpaMHU CUIIL:

BBIIIOJIHEHUE 3aJJaHUN
M0  CIOXKEHHIO W

BBIYUTAHHIO
BEKTOPOB
3aKOHBI coxpa- | 10 Ha6nronenue u | https://resh. | Poss OtBer Ha
HEHUS oOcyxJeHue onbIToB, | edu.ru/subje | kocmuyeckux ypOKe.
JeMOHCTpupyomux | ct/28/ anmapaToB B | KonTpomn
nepenady HMMIOYJbca KOHTpOJIC  HaJ | Has
IpU B3aUMOJAEHCTBHUU COCTOSIHHEM pabora.
TEN, 3aKOH atMocepsl, B
COXpaHEHHS TOM qucIe
UMITyJIbCa npu YensOuHCcKOM
a0CONIOTHO YIIPYroM o0nacTu.
u HEYIPYroM

B3aUMOJCHCTBUH TEII.
AHanu3 cuTyaluil B
OKPYKaIolIeH KU3HU
C  HCIIOJIb30BaHHEM
3aKOHa COXpaHEHUs
UMITYJIbCA.
Pacno3naBanue
SIBJICHUSA
PEaKTUBHOTO
JBUKEHUS B TIPUPOJE
u Texuuke (MC —
ouomnorus).[Ipumene

HHUE 3aKOHa
COXpaHEHHUsI
UMITyJIbCca JUIST

pacuéra pe3ysibTaTOB
B3aNMOJICUCTBHSA Tell

(Ha IpuMepax
HEYIPYyroro
B3aMMOJEICTBHYS,
yHupyroro
LIEHTPAJILHOTO
B3aUMOJICUCTBHUA
JIBYX  OJMHAKOBBIX
Ten, OJIHO u3
KOTOPBIX
HEMOoABMXKHO).Pemen
ue 3a1a4 C
HCIIOJIb30BaHNEM
3aKOHAa COXpaHEHHUs
M- yJibca.
Omnpenenenue

paboTHI CHJTBI
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YIPYTOCTH npu

oAbEME rpysa
C HUCIIOJIb30BaHUEM
HETIOIBHIKHOTO u
HOJIBHYKHOTO OJIOKOB.
Paznen 9.115 Ha6nronenue https://resh. | Orpumarensioe | OTBeT Ha
MexaHuueckue KoJIeOaHui noj | edu.ru/subje | BosmeiicTBue YpOKe.
KoJicOaHus u JeCTBHEM cun | ct/28/ pesonanca  Ha | CamocTost
BOJIHBI TSOKECTH u ynpy- | https://resh. | uenoBeka Ha | TEIbHAS
TOCTH u | edu.ru/subje | mpeanpusTusax pabora.
oOHapyKeHHE ct/lesson/30 | r. Yensbuncka. | KonTposan
MOT00HBIX 20/ Has
KoJIeOaHui B | https://resh. pabora.
OKpysKaromeM wmwupe. | edu.ru/subje
Anamms  koneGanwmii | ct/lesson/30
rpy3a Ha HUTH U Ha | 19/
NPY)KUHE. https://resh.
OnpenesncHue edu.ru/subje
yacToThl KoJcOanwmii | ct/lesson/30
Marematuuyeckoro u | 18/
PY>KUHHOTO https://resh.
MAasITHUKOB. edu.ru/subje
Ha6nronenue u | ct/lesson/37
o0bsicuenue sBieHus | 95/
pe3oHaHca. https://resh.
HccnenoBanue edu.ru/subje
3aBUCUMOCTH ct/lesson/25
nepuona kojeOanuit | 85/
[MOJIBELIEHHOTO K | https://resh.
HHUTH Tpy3a OT JuiuHbI | edu.ru/subje
HUTH. IMposepka | ct/lesson/30
HE3aBHCUMOCTH 15/
nepuoaa Koiebanwmii | https://resh.
rpysa, edu.ru/subje
[MOJIBEIIEHHOTO K | ct/lesson/30
jJedTe, oOT  Mmaccel | 14/
rpy3a. https://resh.
edu.ru/subje
ct/lesson/30
13/
Paznen 10. | 6 DkcrepuMenTansHoe | https://resh. | Biusuue OtBer Ha
DJIEeKTPOMAarHUTHO u3ydeHue  cBoicTB | edu.ru/subje | mepemenHorO YpOKe.
e moJjie u AJIEKTPOMArHUTHBIX ct/28/ TOKa Ha | KonTpob
3JIEKTPOMATrHUTHBI BOJIH (B TOM YHCIIE C JeoBeKa Ha | Has
€ BOJIHBI HIOMOIIIBIO NPEANpUATHIX | pabora.
MOOUITEHOTO r. UYensOuHcKa.
tenedona). AHanus buonoruueckoe
PEHTTEHOBCKUX BO3/IEiCTBHIE
CHHMKOB BOJIH
Y4EJI0BEUECKOTO CBEPXBBICOKOM
Opranusma. AHaJIN3 4aCTOTBI )il
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TEKCTOB,
OTIMICHIBAIOIIUX
MIPOSIBIICHUS
AIIEKTPOMArHUTHOTO
U3ITy4eHUs B
pHUpOJIC: KUBBIC
OpraHHU3MBI,
U3ITy4eHUs] HeOECHBIX
Tem (cMBICTOBOE
yreHue).Pacno3naBan
ue u aHaIIN3
pa3IMYHBIX
MIPUMEHEHUI
AJIEKTPO- MAarHUTHBIX
BOJIH B  TEXHHKE.
Pemenne 3amau ¢
UCIOJIb30BaHUEM
dbopmyn TUTSt
CKOPOCTH
JIEKTPOMArHUTHBIX
BOJIH, JJIUHBI BOJHBI
W 9aCTOTHI CBETA

3amuTra OT HHX

(Ha npuMepe
paboThI
BOJIUTEIIEH
TpamBast u

Tposuielidyca B
r.YensouHCKe)

Pasgen 11. |15 [Tomyuenue https://resh. | Otpaxenne  u | OTBeT Ha
CBeTOBBIC H300paKeHHI ¢ | edu.ru/subje | mpenomiienue YpOKE.
SIBJICHUS IOMOIIIBIO ct/28/ cBeTa B | KonTposb

cobuparoriei u | https://resh. | npomuecce Hast

pacceuBaroliei uH3. | edu.ru/subje | sneproodoMena paborTa.

OnpeneneHue ct/lesson/30 | Muposoro

¢dokycHOro 07/ OKeaHa c

paccTosHUs u | https://resh. | BHemHeit

OITHYECKOH cuiel | edu.ru/subje | cpemoii B

cobuparomieir nuH3bI. | Ct/lesson/15 | macmradbax

Ananmu3  ycrpoiictsa | 43/ YenssOunckoit

" npuHnuna | https://resh. | obmactu.

JeMCTBUS HEKOTOpHIX | edu.ru/subje

ONTHYECKHUX ct/lesson/30

npuOOpOB: 05/

¢oroamnmapara, https://resh.

MHUKPOCKOIIa, edu.ru/subje

teneckonma  (MC — | ct/lesson/30

ouomorus, 04/

acTpOHOMHUS ). AHAIIN3

SIBJICHUN

OJIM30PYKOCTH u

JIATbHO30PKOCTH,

NpPUHIMNA JEHCTBUSA

OYKOB MC —

Ouoorus)
Paznen 12. | 17 Ob6cyxaenue https://resh. | Bousiaue OtBer Ha
KBanTtoBbie BO3MOXHBIX THIoTe3 | edu.ru/subje | paauarum Ha | ypoKe.
siBIIeHHS ( o mozensix crpoenus | ct/lesson/29 | uemoseka Ha | KoHTpOIb

sapa. Omnpenenenne | 97/ OxuHoM VYpane. | Hast
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cocraBa smep mo | https://resh. | 3arps3Henue pabora.
3aJ]aHHBIM MaccoBbIM | edu.ru/subje | Guocdepsr

1 3apsaoBbIM yrciam | ct/lesson/29 | IOxkuoro VYpaia
U 1o nonoxenuto B | 96/ MPOAYKTaMH
[IEPUOTUIECKOM https://resh. | B3pbIBOB.
cucteme 3JeMeHTOB | edu.ru/subje | PaguoakTuBHOE
MC — ct/lesson/29 | 3arps3HeHme
XUMHUSL). AHAIHU3 96/ IIPUPOIHBIX
u3MeHeHHs  cocTaBa | https://resh. | cpen.

sapa u ero | edu.ru/subje | M3y4enue
MMOJIOKEHUS B | ct/lesson/29 | mocnenacTBuit
NIEPUOTUIECKOM 95/ PalnOaKTUBHOTO
cucreMe npu  a- | https://resh. | ciena ji(e]
pPaIMOaKTUBHOCTH edu.ru/subje | «Masky.

MC — ct/lesson/15 | dusmomornyeck
xumus).Mccnenosanu | 44/ ue JIEUCTBUSA
¢ TPEeKOB a-yacTHIl 1o | https://resh. | HeliTpoHOB u
TOTOBBIM edu.ru/subje | criocoObI
dotorpadusm. ct/lesson/29 | 3amuThl oT
Oo6nHapyxeHue u | 94/ HEHTPOHHOTO
U3MEpeHue U3ITyYCHUS
panuaoHHOTO [Tpobnema
¢boHa C MOMOIIBIO CTPOUTENIbCTBA
JO3MMETpa,  OlCHKA HOxHOYpanbeko
€ro HMHTEHCHUBHOCTH. i ADC. Texnuka
AHanu3 0e30macHOCTH
OMOJIOTUYECKHUX Ha SIIEPHBIX
W3MEHECHUH, YCTaHOBKAX.
MPOUCXOJAIINX IO [TpobGnembl
IEUCTBHEM 3aXOPOHEHHUS
PaIlnOaKTUBHBIX PaJlnOAKTUBHBIX
m3nyaennit  (MC — OTXOJIOB Ha
ouonorus).Mcnomp3o TEPPUTOPUU
BaHUE YensOunckoit
PaIlnOaKTUBHBIX obJyacTu
W3JTyYEHUN B

Mmenumnuae  (MC —

Ouonorus)

8 IToBTOPHTETHHO- 9 https://resh.e OtBer Ha
o6o6marormit du.ru/subject YPOKe.
MOJYITb 128/ KonTponea

as pabora.

Hto 102

To
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