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INOSCHUTEJIBHASA 3AIIUCKA
Pabouas nporpamma no yuebnomy npeamery «Pusnka» npeaHa3HadeHa Ui yJaumxcs /-9 Ki1accos
MYHHIIUITAILHOTO aBTOHOMHOTO 00IIIe00pa30BaTeIbHOTO yupeskaeHus muiest No§.
[Iporpamma cocraBieHa Ha ocHoBe PenepanbHON paboueil mporpamMMbl y4eOHOTO IpeaMeTa
«Du3nKa» Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs U MOJICKUT HEMOCPEACTBEHHOMY ITPUMEHEHUIO TIPH

peanmmzanmu oos3aTenbHoi yactu OOIT OOO0.
[lepeyeHb HOPMATUBHBIX TOKYMEHTOB, HCIIOJIB3YEMbIX IIPU COCTABICHUH PabOyei MporpamMMmal:

1. @enepanbHblii 3ak0H oT 29 nexabps 2012 r. Ne 273-@3 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

2. @enepaibHblil roCcyIapCTBEHHBIH 00pa30BaTeNbHBIM CTaHIApT OCHOBHOIO O0IIEro oOpa3oBaHUs

(yTBepakieH mpuka3oM MuHuctepcTBa oOpazoBanus U Hayku Poccuiickoit denepauuu ot «31» mas
2021 r. Ne 287);

3. ®enepanpHON 00pa3oBarenbHON mporpamMmmbl  OCHOBHOTO o00mmIero oOpa3oBaHusi (yTBEp)KICH

npukazoM MunucrepcTsa npoceuieHus Poccuiickoit @enepaunn ot «16» Hos10ps 2022 1. Ne 993)

4. Tlpukaz MunuctepctBa [IpocBemenuss PO ot 21 centsops 2022 r. Ne 858 00 yTBepkIeHUU
denepanbHOro mepeuHss y4eOHUKOB, JOMYLIEHHBIX K HCHOJb30BAHUIO MpPU pealM3allid HMEIOLIUX
rOCy/IapCTBEHHYIO0 aKKpeIUTaluio 00pa3oBaTeNbHBIX MPOrpaMM HadajabHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpeaHero odmiero 0opa3oBaHus OpraHU3aUsIMH, OCYIIECTBIISIOMNMU 00pa30BaTEIbHYIO AESITEIbHOCTD;

5. Konnenmus npenonaBanus yae6Horo npeamera «dusukay ot 03.12.2019 r.

6. Canllun 2.4.3648-20 «CaHUTapHO-3MIUEMHUOJIOTHYECKHE TPEOOBAHHSI K OpraHU3alUsAM BOCITUTAHUS

1 00y4yeHus, OTAbIXa U 037J0POBIICHUS AETEU U MOJIOJICKI;

7. OcHoBHas1 0Opa3oBaTeIbHasl MPOrpaMMa OCHOBHOTO o01ero oopazoBanust MAOY nuiest Ne 8 umenu

H.H. PykaBumnukoBa r. Tomcka;

8 Yuebnsiit mman MAOY nuues Ne§ nmenu H.H. PykaBumnukosa r. ToMcka;

9. IIporpamma Bocriutanuss MAOY nmnest Ne® umenn H.H. Pykasuniankosa 1. Tomcka

[IporpamMa mnpenHa3HaueHa JUIS MPOBEACHUS YPOKOB (QU3UKHU MO Y4eOHO-METOANYECKOMY KOMILIEKCY

N. M. IlepspikuHa.
®usuka ABISETCS CHUCTEMOOOPa3ylOIIMM JUIsl €CTECTBEHHO-HAyYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DPM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHHM, N3ydyaeMbIX XUMHUEH, OHoioruei,
acTpoHoMHMed U (¢u3nyeckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHDA,
IpeoCTaBIsieT Hambosee sicHble 00pa3Ibl MPUMEHEHHUs HAy4YHOTOo MeETOa MO3HAaHWSA, TO €CTh CIocoba

MOJIY4YCHHA JOCTOBCPHLBIX 3HAHHUH O MHpE.



OnnHa W3 TaBHBIX 3a7a4 (U3HYECKOro 0O0pa3oBaHHs B CTPYKType o0miero oOpa3oBaHHs COCTOUT B
(bopMUPOBAHUHU €CTECTBEHHO-HAYYHON T'PAMOTHOCTH U MHTEpeca K HayKe Y O0y4aroluXcs.

Lenu u3yueHus: (U3MKU HAa YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUsl OMpEeNieHbl B KOHIEIHH
npenoAaBanus yuyeobHoro npenmera «duszuka» B o0pa3zoBaTenbHbIX opranusanusix Poccuiickoit @enepanui,
peaIn3yIoIuUX OCHOBHbBIE 00111€00pa30BaTENbHbBIE IPOTPAMMBI.

e n3yyeHust pU3UKM:

npuoOpeTeHne UHTEpeca U CTPEMIICHHs 00ydJaloOUINXCsl K HAyYHOMY M3YYCHHUIO MIPUPOJIBI, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTaBICHUI O HAyYHOM METOJE IMO3HAHUA U (POPMHUPOBAHHE HCCIEAOBATEIHCKOTO
OTHOUICHUS K OKPYKAIOLIUM SIBJICHUSM;

(dbopMHUpOBaHKE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3Y4YeHHS OCHOB CTPOCHHS MATepUH U
(dyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopMHUpOBaHKE IPEACTABICHUN O pOJIM (GU3UKHU ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIi;

pa3BUTHE TMPEACTaBICHUM O BO3MOXKHBIX cdepax Oyaymedl npodheccHoHaTbHOW AeATelbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JIajbHEiIIeMy 00y4eHHIO B 9TOM HAlpPaBICHUH.

JlocTukeHne 3TUX IieNiel MporpaMMbl MO (PU3UMKE Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
00ecTieunBaeTCs peHIeHUEM CIIeTYIOIINX 3a/1au:

npuoOpeTeHne 3HAaHWH O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
AJIEKTPHUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHHSX;

npuoOpeTeHne yYMEHMH ONMChIBaThb U OOBSICHATH (DU3WYECKHE SBJICHHUS C HCIOJIb30BaHUEM
MOJYYEHHBIX 3HAHWH;

OCBOGHHME METOJIOB PpEIICHUs MPOCTEHIIMX pacy€THBIX 3aJad C MCIOJb30BaHUEM (PU3MUYECKUX
MoJIeNeil, TBOPYECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUI HAOII0AAaTh MPUPOIHBIEC SBICHUS W BBIIOJIHSATH OIBITHI, JTA0OPaTOpHBIE padOTHI U
IKCIEPUMEHTAIBHBIE UCCIICIOBAHUS C UCTIONH30BAHUEM N3MEPHTEIBHBIX TIPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WHpOpMaIuel PU3NIECKOro cofiep kaHusl, BKIOYass HHPOPMAIIUIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH, aHATTU3 U KPUTHUECKOE OlIEHWBaHHe WH(pOpMAIINH;

3HaKOMCTBO CO cdepamMu NpodeCcCHOHATBHON JAEATENbHOCTH, CBSI3aHHBIMH C  (DHU3UKOH, W
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHSX (PU3NUECKON HAYKH.

OOm1ee yuCIIO0 YacoB, pEKOMEHIOBAaHHBIX JIUISl U3y4eHHs (PU3UKU Ha 0a30BOM ypoBHeE, — 238 4acoB: B
7 xnacce — 68 yacoB (2 yaca B Henenio), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 gaca (3
yaca B HEJIEIIO).

[Ipemiaraemelii B mporpamMMe 1o (u3MKe IMepeyeHb J1abOpaTOPHBIX PadOT U OMBITOB SBISETCS

PEKOMEIOBATENIbHBIM, YUUTENb JI€TaeT BBIOOP MPHU MPOBEACHUH JTaOOPAaTOPHBIX padOT U OIMBITOB C Y4ETOM



WHIUBUIYAJIbHBIX OCOOCHHOCTEW O00Yy4arolUXCsl, CIUCKAa AKCIIEPUMEHTAIBHBIX 3a/IaHHH, MpeIaraeMbiX B

paMKax OCHOBHOI'O IrOCYJapCTBEHHOI'O 3K3aM€Ha I10 (1)I/ISI/IKC.

1. COAEP/ KAHUE YYEBHOI'O ITPEJIMETA

1.1. Conep:xanue o0yueHusi B 7 Kiacce.

1.1.1. ®usuka u e€ poib B NO3HAHUU OKPY>KAIOIIETO MUPA.

®duznka — Hayka o npupoje. SABnaeHus: npupoasl. GusndecKkue sSBICHUS: MEXaHUYECKUE, TEIUIOBbIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuduHbl. M3mepenue ¢usndyeckux BennunH. Ousnueckue mpudopsl. [lorpemHocts
u3MepeHuii MexayHapoaHasi cucreMa eIMHUIL.

Kak ¢m3mka um japyrue ecTeCTBCHHBIE HAyKH HM3y4arOT MPHUPOAY. ECTECTBEHHO-HAYYHBIH METOJ
MO3HAHUS: HAOJO/ICHUE, ITOCTAHOBKA HAYYHOTO BOIMPOCA, BBIBHIKCHHIE TUIIOTE3, IKCIICPUMEHT IO MPOBEPKE
TUIO0TE3, 00BsICHEHNE HAOII01aeMOoTo0 sSBiIcHus. Onucanue GU3NISCKUX SBICHUH C IIOMOIIBI0 MOJICIICH.

1.1.1.1. JIleMoHCTpamuu.

MexaHuueckue, TeIIoBbIe, JEKTPUUECKHUEe, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

duznyeckue MpuOOPHI U MPOIIeIypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

1.1.1.2. JlaGopatopHble pabOThI U OIBITHI.

OrmpezienieHne EeHbI ACJICHUS KAl H3MEPUTEIHLHOTO prOopa.

N3mepenue paccTossHAMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Omnpeznenenue pa3MepoB MajbIX TeJ.

N3mepenne Temnepatrypsl Py MOMOIIHU KUAKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPHI.

[IpoBenenue wuccieqoBaHus IO TMPOBEPKE THUIOTE3bl: JANbHOCTh MOJNETA HIApPHUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBHICOTA MTYCKA.

1.1.2. TlepoHaUabHBIC CBEJACHUS O CTPOCHUHU BEIICCTBA.

CtpoeHue BemecTBa: aTOMbl W MOJICKYJBI, WX pa3Mepbl. OMBITH, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxenue yactul] BenlecTBa. CBs3b CKOPOCTH ABMKEHUS YacTHI] C Temmeparypoil. bpoyHoBckoe
nBuxkenne, nud¢ysus. BzanMoaeiicTBre 4acTuIl BEIIeCTBa: MPUTHKEHUE U OTTATKHUBAHUE.

ArperatHple COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMUECKUX ) TETl.
B3anMocBsI3p MEXTy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSX M MX aTOMHO-MOJICKYJISPHBIM
ctpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

1.1.2.1. JIleMmoHCTpamuu.

Habmonenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue nuddysum.



Habmonenue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WIIA OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

1.1.2.2. JJaGopaTopHbie paObOTHI M OIBITHI.

Onenka AuaMerpa aroMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).

OnpIThI 10 HAOIOICHUIO TEINIOBOTO PACIIMPEHHSI Ta30B.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.

1.1.3. /IBmxeHue u B3aUMOJICHCTBHUE TETI.

Mexanuueckoe JIBMKEHHE. PaBHOMepHOe M HepaBHOMepHOoe jBikeHue. Ckopoctb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHUH. Pacuér nmyTu U BpeMeHU JABUKECHUSI.

SBnenue uHepuMH. 3aKOH HMHEpUHUU. B3ammoneicTBue Tel Kak NpPUYMHA HU3MEHEHHUsS CKOPOCTH
JBUKEHHUS Tesl. Macca kak mepa uHepTHOCTHU Tena. [InoTHocTh BemiecTBa. CBsA3b IVIOTHOCTH € KOJMYECTBOM
MOJIEKYJI B €JUHULIE 00bEMa BeleCTBa.

Cuna xak xapakTepucTuka B3aumojeiicTsus Tena. Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuisl ¢
MIOMOUIbIO TUHAMOMETpa. SIBIeHHe TAroTeHus U cuia TsokecTd. Cuia TShKeCTH Ha JIpyrux miiaHertax. Bec
tena. HeBecomocTs. CrioxkeHue cuj, HampaBJICHHBIX MO OAHOW mpsmou. PaBHoxelictByromas cui. Cuiia
TpeHus. TpeHue CKOJIbKEHUs U TpeHUE NOKos. TpeHue B pupoie U TEXHUKE.

1.1.3.1. /IleMoHCTpamuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenune ckopocTy NpsIMOIMHENHOTO ABMXKEHUS.

Habntoienue siBjeHUs] HHEPIH.

Habutoienne n3MeHeHus: CKOpoCcTH MPU B3aUMOJIEHCTBUY Tell.

CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MPSIMOM.

1.1.3.2. JlaGopatopHble pabOThI U OIBITHI.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (LIApUKa B KUAKOCTU, MOJETH AJIEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK [IapuKa M0 HAKIIOHHOW MJIIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPIOTO TeNa.

OMnbITHL, IEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSDKEHUS (IedopMaliun) MPYKHUHBI OT HPUII0KEHHON
CHJIBI.

OneIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIBI TPEHMS CKOJIBKEHHs OT Beca Tela M Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

1.1.4. laBneHue TBEPABIX TEII, KUAKOCTEH U ra30B.

Hasnenune. CriocoObl yMEHBIICHUS U yBeJIMUEHUS AaBiieHus. JlapneHue ra3a. 3aBUCUMOCTD JTaBICHHUS
raza or oowéma, temnepatypsl. Ilepenaya naBneHHs TBEPABIMH TelaMH, KUAKOCTIMH M Ta3aMu. 3aKOH
[Mackans. ITHeBMaTnyeckue MalmHbl. 3aBUCUMOCTh JIAaBJICHUS KHUJIKOCTU OT TNIyOMHBI. [ mapocraTuyeckuii

napasnokc. CooOuraronuecs cocynbl. [ napaBinuecKue MEXaHU3MbI.



Atmocdepa 3emnn u armocepHoe maBieHue. [IpuduHBI CyIIeCTBOBaHHUS BO3IYITHOW 000JI0YKH

3eminu. OneiTr Toppuueruu. M3mepenue atmMocdepHOro AaBiieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS

OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! ams u3MepeHust arMocepHOro J1aBIeHUS.

JleiicTBHE KUAKOCTU W Ta3a Ha MOTpYXKEHHOE B HUX Telo. BeiTankuparomias (apXxumenoBa) cHIIa.

3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

1.1.4.1. lemoHcTpamuu.

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coo0marommecst CoCcybl.

I'mapaBnnueckuit mpecc.

[IposiBnenue nericTBUs aTMOCc(hEpHOTO TaBICHHMS.

3aBHUCHUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VcaoBue IUraBaHus TeJl: IUIABAaHHE WU MOrpy>XCHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHHA

IUIOTHOCTEH Tejla U KHUIKOCTH.

TCia.

1.1.4.2. JJaGopaTopHbie paOOTHI M OIBITHI.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Onpenenenre BBITAKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B HKHUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHUJIbI, AEHCTBYIOIIEH HAa TEJO B XKUJIKOCTH, OT MaCChl

OHLITBI, ACMOHCTpUPYIOINHUE 3aBUCUMOCTDb BBITAJIKUBAIOIICH CHIJIBI, z[eﬁCTBonmeﬁ Ha TCJIIO B

KHUIKOCTH, OT 00BEMa HOFPY)KéHHOﬁ B XXUIAKOCTb 4aCTH TCJIa U OT IIJIOTHOCTHU KHUIAKOCTH.

KoHncTpynpoBanue apeomerpa Wik KOHCTPYHPOBAHUE JIOAKHU U ONPeeNieHne e€ TrPy30M0IbEMHOCTH.
1.1.5. PaGoTa 1 MOIITHOCTh. DHEPTHSL.
Mexanuyeckas pabora. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHS pbIYara.

[IpumeHeHue mpaBuiia paBHOBECHS pblyara K OJOKy. «30510Toe mpaBuio» MexaHuku. Kosddumuent

nosne3Horo aerctBus (ganee — KI1JI) mpocTsix MexaHn3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexann4geckas SHEPTUs. Kunernueckas u MNOTCHIMAJIbHAasA SHCPIrus. HpeBpaLueHHe OJHOI'0 BHOA

MEXaHU4YEeCKOMH OHCPIUu B I[pyTOﬁ. 3akoH COXPAHCHUS SHCPIrUru B MCXAaHUKCE.

1.1.5.1. JlemoHcTpammmu.
[TpuMephl MPOCTHIX MEXaHU3MOB.
1.1.5.2. JITaGopatopHbie pabOTHI U OIIBITHI.

Omnpenenenue pabOTHl CHUJIBI TPEHUS NPU PABHOMEPHOM [BM)KCHUHU Tella 10 TOPH3OHTAIbHOU

MOBEPXHOCTH.

HccenenoBanue ycioBuil paBHOBECHUS pblyara.



N3mepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUSI MEXaHUUECKOM SHEPTUH.

1.2. Conep:xkanue o0yueHus B 8 kiacce.

1.2.1. TenoBbIE SIBICHUS.

OcHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOM TEOPUU CTPOCHHUSI BellecTBa. Macca 1 pa3Mepbl
aTOMOB M MoOJIeKyJ. OINBIThI, MOJATBEPKAAIONIME OCHOBHBIC IMOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKOM
TEOpUHU.

Monenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOro cocTosiHMI BemecTBa. Kpucrannuyeckue u aMmopdHbie
tena. OObsiCHEeHHE CBOICTB Tra30B, JKMJIKOCTEH W  TBEPABIX TEN HA OCHOBE IOJOXKEHHIA
MOJICKYJISIpPHO-KMHEeTHYeCKoil Teopur. CMauMBaHME U KaNWUISPHBIE SBICHUS. TemioBoe pacuIMpeHue H
cKatue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABMKEHHUS YacTHIl. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEH HHEpruu: TeIUlonepeaada U coBepiieHue padboThl. Bumisl
TEIUIONEPEIaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUCHHE.

KonnuecTBo TemnoTel. YaenabHas TEIIOEMKOCTh BeIlIeCTBA. TerIo00MEH U TEMJIOBOE paBHOBECHE.
VYpaBHenue TemnoBoro OanaHca. [lnaBmeHue W OTBeplieBaHHWE KPUCTANIMYECKUX BEIIECTB. Y ENbHAs
Teruiota TtuiaBineHus. [lapooOpazoBanue u koujeHcauus. Mcmapenuwe. Kunenuwe. YnenbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHUS.

Brnaxnocts Bo3ayXa.

OHeprus TomIMBa. Y ieJbHasi TeMI0Ta CrOPaHHUsL.

[Mpunnunel pabotel TeroBeix apurateneid KIIJI TermoBoro nsuratens. TermsoBble NBUTATENH U
3alllUTa OKPYKAIOUIEH CpeJibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

1.2.1.1. JIlemoHCTpamumu.

Hal6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue quddysun.

HalGmronenue siBneHnii cMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHHI.

HaGmroienne TemmoBoro pacimupeHus Ted.

W3meHeHue gaBiieHus ra3a Npy U3MEHEHUU 00bhEMA U HAarPEBAHUU W OXJIAKICHHH.

[IpaBuna u3amepeHus TeMIepaTypsl.

Bunael Terionepenayu.

OxJaxieHre Ipy COBEpUIEHUH PabOThlI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHeHHE TENIOEMKOCTEN pa3INYHbIX BELLECTB.

Habmronenne kureHusl.

HabntoneHne mocTosHCTBA TeMIIepaTyphl PH TUIABICHHH.



Moneny TeIIOBEIX ABUTATEIICH.

1.2.1.2. JJaGopatopHbie paOOTHI M OIBITHI.

OnbIThl IO OOHAPYKEHUIO JEHUCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

OneITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WK caxapa.

OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACHIMPEHHS Fa30B, )KUIKOCTEH 1 TBEPIBIX TEIN.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OnpIThI, 1EMOHCTPUPYIOLME 3aBUCUMOCTh JAaBJICHHUS BO3AyXa OT €ro 00béMa M HarpeBaHUs WIH
OXJIAKICHUS.

IIpoBepka rumores3sl JUHEHHOW 3aBUCHUMOCTH [UIMHBI CTOJIOMKA YKUIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIeparyphl.

HaGnronenne wm3MeHEHMsT BHYTPEHHEH JHEPIrUU Teja B pe3yJbTaTe TEIUIONepenayd U padoThI
BHEIIHUX CHUII.

WccnenoBanue siBieHus TEII000MEHa IpU CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOAOM INpU TEIIOOOMEHE C HarpeThiM
METAJTIMYECKUM LIUIMHIPOM.

Onpenenenne ynenbHON TEINIOEMKOCTH BELLECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.

Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

1.2.2. DnexTpuveckre ¥ MarHUTHBIC SIBICHUSI.

Onexrpuszanus Ten. JBa poja aJIEKTpUYECKUX 3apsioB. BzanMonelcTBre 3apspKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT BETMUUHBI 3aps/IOB U PACCTOSIHUS MEXTY
TeTaMH).

Onexktpuueckoe mone. Hampspk€HHOCTH  anekTpuyeckoro mods. [lpuHmmn cynepno3unuu
JNEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »siekTpuueckux 3apsioB. ODJIEMEHTAPHBIM AJeKTpudeckud 3apsan. CrpoeHue artoma.
[TpoBOIHUKYN M TUANEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUUECKUH TOK. YCIOBMS CYIIECTBOBAHUS IJIEKTPUUYECKOTO TOKA. VICTOYHMKHM MOCTOSHHOTO
ToKa. JIefcTBUS SIEKTPUUECKOro TOKa (TEIIOoBOE, XMMHUYECKOE, MArHuTHOE). DJIEKTPUYECKHH TOK B
KHUAKOCTAX U razax.

Onektprueckas nenb. Cuna Toka. Dnexkrpuyeckoe HampspkeHue. CONnpOTHBIIEHHE IPOBOJHUKA.
VYaenpHOE CONPOTUBIEHUE BellecTBa. 3akoH OMa 11 ydactka nenu. [locnenoBarensHoe U MapajuieabHOE
COEIMHEHHE NPOBOHUKOB.

Pabota ¥ MOIIHOCTH 3NEKTpHUUECKOro TOKa. 3akoH Jxoyns—JIeHma. DnekTpuueckue Uenu |

NOTPEeOUTENH IEKTPUIECKOM sHeprun B ObITy. KOopoTkoe 3aMbIkaHMeE.



[TocTostHHBIE MarHWTHL. B3aummonelcTBHE MOCTOSTHHBIX MarHuToOB. MarHutHoe mnosie. MarnuTtHoe
noJie 3eMJIM U €ro 3Ha4eHHe JJi )KkU3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE 1oJIe 3JEKTPUYECKOro TOKa.
[IpumMeHeHne >SJIEeKTPOMarHUTOB B TeXHUKE. J[eliCTBME MAarHUTHOTO IMOJsi HAa HPOBOJHUK C TOKOM.
DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. VICIOAb30BaHKE AJIEKTPOABUraTEIC B TEXHUYECKUX YCTPONCTBAX U
Ha TPAHCIOpPTE.

Onbitel @apanes. SBienue snexkrpoMarHuTHOM MHAYKIUU. [IpaBuno Jlenua. Dnexrporeneparop.
CrocoObl TMOJIy4EHHUsT DJICKTPUYCCKOW JHEPruu. OIJIEKTPOCTAHIIMKM Ha BO30OHOBISIEMBIX HWCTOYHHUKAX
SHEPIUH.

1.2.2.1. JleMmoHCTpamuu.

DnekTpu3anus Teul.

JIBa pojia JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

YCTpOUCTBO U IEHCTBUE IEKTPOCKOIA.

DnekTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUs IECKTPUUCCKUX 3aPsIO0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHHUHI 3JIEKTPUYECKOTO MOJIS.

HcTouHnKH TOCTOSTHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

DNEeKTPUUECKUIN TOK B JKUJIKOCTH.

I"a30BbIit pazps.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenne 31eKTpUuuecKoro Hanps>KeHUs BOIbTMETPOM.

Peocrat u Mara3uH conpoTUBIIEHUN.

B3anmopeiicTBre NOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JICICHHS TIOJTI0COB MarHUTa.

MopenupoBaHre MarHUTHBIX TTOJICH MMOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarnuTHoO€e noje ToKa. JIeKTPOMarHmr.

JleficTBEe MarHUTHOTO TOJI HAa IPOBOJIHUK C TOKOM.

DNEeKTpOABUTATEIb TIOCTOSIHHOTO TOKA.

UccnenoBanue sSBIEHUS 3JEKTPOMArHUTHON WHYKITHH.

Omnbrter @apanest.

3aBUCHMOCTD HaIlPaBJIEHUS MHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3HUKHOBEHHMS.

DIEKTPOTeHEePaTOp MOCTOSTHHOTO TOKA.

1.2.2.2. JlaGopatopHbie pabOThI U OIBITHI.

OnBITE IO HaGHIO,Z[eHI/HO QJICKTPpHU3aAlUU TCIT PIHI[yKI.[HGﬁ " IpHU COITPUKOCHOBCHHU.



HccnenoBanue NeNCTBUSA IIEKTPUYECKOTO OIS HA IIPOBOJAHUKH U JUDJIEKTPUKH.

C6opka u mpoBepka paboThl AEKTPUUECKON LEMHU NOCTOSHHOTO TOKa.

W3Mmepenue U peryJinpoBaHue CUIIbI TOKA.

W3mepenue u peryInpoBaHue HAIIPSHKCHHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIErO 4epe3 PE3UCTOP, OT COIPOTUBIICHUS PE3UCTOPA U
HaIpPsSDKEHUS. Ha PE3UCTOpE.

OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO COIPOTUBIIEHUS INPOBOJHUKA OT €ro
JUIMHBI, IJIOIIAAH ITOIIEPEYHOr0 CEYEHHs U MaTepHaa.

IIpoBepka npaBuiIa CI0KEHHsI HAITPSHKEHUN ITPU ITOCIIEA0BATEIbHOM COCIMHEHUH IBYX PE3UCTOPOB.

IIpoBepka npaBuiia AJIs CUIIBI TOKA IIPH [MAPAJIIEIIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HApsKEHUS Ha HEH.

Onpenenenne KII/] narpeBatens.

HccnenoBanue MarHUTHOIO B3aMMOJEHCTBUS OCTOSIHHBIX MArHUTOB.

W3yueHne MarHuTHOTO TOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U Pa3/IeIICHUH.

HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OneIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBHUS KAaTyIIKH C TOKOM M MarHura oT
CHWJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.

N3ydenue neiicTBUSL MArHUTHOTO IOJISI HA IPOBOIHUK C TOKOM.

KoHcTpyupoBanue u u3ydeHue padoThl 3JIEKTPOABUraTEesl.

N3mepenue KIIJI anexTpoaBUrarenbHON yCTaHOBKH.

OneITBl MO HCCIENIOBAaHUIO SBJIEHUS AJIEKTPOMArHUTHOW MHIYKIMM: HCCIEAOBAHHE H3MEHEHHMU
3HAUEHUS U HANPaBJICHUS WHIYKIIMOHHOTO TOKA.

1.3. Conep:xanue o0yuenus B 9 kiacce.

1.3.1. MexaHWUYECKHUE SBICHHUS.

Mexannueckoe nBwxkeHue. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHTENBHOCTD
MEXAHUUYECKOTO JBUKEHMs. PaBHOMEpHOE NpSIMOJIMHENHOE OBHXKeHUE. HepaBHOMEpHOE NpsSMOJIMHENHHOE
nBukeHne. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHHUH.

Yckopenue. PaBHOyckopeHHOE psAMoinHeHoe nBmkenue. Coboanoe nagenue. OneiTol [Mamues.

PaBHOMepHOE nBIKEeHHE TO OKpYyKHOCTH. [lepmom m wactora oOpamieHus. JInHeHas W yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[TepBoiii 3axkoH Hserotona. Bropoit 3akon Hrerootona. Tperuid 3akoH Herorona. [Ipunimun
CYINEPHO3ULINH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TpeHUs CKOJIb)KEHUs, CUJIa TPEHUS TIOKOsl, IpyTrHe

BUJbBI TPCHUA.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHUsS. YCKOpPEHHE CBOOOAHOro majaeHus. J[BuxkeHue
ia"eT Bokpyr Connua. I[lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MatepuanbHOM TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecume TBEpIOro Tena c
3aKpEIIEHHON OChIO BpauieHus. MomeHT cuibl. LleHTp TsbxecTH.

Nmnynece Tena. U3menenne nmnyinsca. Mmnysnbsc cuiibl. 3aKOH COXpaHEHUs uMIyibca. PeakTuBHOE
JIBUKCHHUE.

Mexanunueckasi pabota ¥ MOLTHOCTh. PaboTa cuil TsKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu U
pabotel. IloTeHnManbHas 3Heprus Teja, MOJHATOrO HaJ MOBEPXHOCThIO 3emiu. [loTeHnuanbHas sHEprus
cxkarol mnpyxunsl. Kunernueckas sHeprus. TeopemMa O KHHETHMYECKOM DSHEPruu. 3aKOH COXpPaHEHUS
MEXAHUYECKOM HEPTHUU.

1.3.1.1. JIemoHCTpaumu.

Habnronenne MexaHM4ecKOoro ABMKEHHSI TEJIa OTHOCUTENFHO PA3HBIX TeJl OTCUETA.

CpaBHeHue nyTedl U TPaeKTOPUN IBUKEHHUS OJHOTO U TOTO K€ Tejla OTHOCUTEJIBHO Pa3HBbIX Tel
OTCU€TA.

W3mepenune cKOpoCcTH U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.

HaGntoneHue nBukeHUs Tela 110 OKPYKHOCTH.

HabntonieHne MexaHMYeCKHMX SIBJICHUHM, MPOUCXOIAIMIMX B cucteme orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTENIBHO KaOuHeTa (PU3NKHU.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HaGntoneHue paBeHCTBa CHIT IIPU B3aUMOJICHCTBUU Te.

N3menenue Beca Tena Ipu YCKOPEHHOM JIBUKCHUH.

Ilepenaya nmmynbca Ipu B3aMMOJEHCTBUU TEIL.

[IpeoOpa3oBanus SHEPTrUU NpU B3aUMOAECHCTBUU Tel.

CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHne UMITyJIbca IPH a0COTIOTHO YIPYTOM B3aUMOAECHCTBUH.

Habntoienne peakTHBHOTO ABU)KEHHUS.

CoxpaHeHue MEXaHU4EeCKOH SHEPTHH MTPU CBOOOTHOM Ma/IeHHUH.

CoxpaHeHne MEXaHNYECKON PHEPTUH IIPH IBUKEHUH TeJa M0 1€HCTBUEM IIPYKUHBI.

1.3.1.2. JlaGopatopHble pabOThI U OIBITHI.

KoHcTpynpoBanue TpakTta ais pasroHa M JAJIBHEWIIEr0 paBHOMEPHOTO JBHIKEHHs IIApUKA WIIN
TEJIEKKU.

OmnpeneneHue cpenHell CKOPOCTH CKOJBXEHUs Opycka MM JBM)KEHHUS LIapuKa 110 HAKJIOHHOU
IIJIOCKOCTH.

Onpenenenne ycKopeHus Tejla IpyU PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HavyalbHOM
CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM HPU PaBHOYCKOPEHHOM JBI)KEHHUU O€3 HayalbHOW CKOPOCTH IIyTH
OTHOCSITCS KaK Psii HeYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJILKCHHSI OT CHIIBI HOPMAJIBHOTO JTABICHHMSL.

Onpenenenne KOdPPUITUEHTA TPSHHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHHUS NPU PABHOMEPHOM JIBIXKEHUHU Tejla 10 TOPU30HTAIBHOM
MOBEPXHOCTH.

Omnpenenenue pabOThI CUJIBI YIIPYTOCTU MPU MOABEME Tpy3a C UCHOIB30BAHUEM HEMOABM)KHOTO H
MOIBUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

1.3.2. Mexanu4deckue KoiueOaHUs U BOJHBI.

KonebarenbHoe npmxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUMN: MEPUO]], YacTOTa, aMIUIUTY/A.
MaremaTtuueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KojaedaTeaIbHOM ABUKCHUU.

3aryxaromue konebanusa. BeinyxaeHnnsie konebanus. Pezonanc. Mexannueckue BosiHbl. CBOMHCTBa
MeXaHU4YeCcKuX BOJH. [IpomonbHble U nonepedHbie BOHLIL. JlJIMHA BOJHBI M CKOPOCTh €€ paclpOCTPaHEeHHUSL.
MexaHu4eckue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKHE BOJHBI.

3ByK. ['pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u yabTpa3ByK.

1.3.2.1. JIemoHCTpamumu.

Habmonenue xonebaHuii Te moj 1eHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KHUHE.

Habmroienne BeIHYXIEHHBIX KOJIe0aHUI 1 pe30HaHca.

PacrmipocTpaneHre mpo0bHBIX M MTOTIEPEYHBIX BOJH (HA MOJICIIH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

1.3.2.2. JlaGopatopHbIe pabOTHI U OIBITHI.

Omnpenenenre 4acTOTHl U Mepro/ia KoIeOaHU MaTeMaTHIeCKOT0 MasiTHUKA.

Omnpenenenre 4acTOTHl U Mepro/ia KOJIeOaHUH MPYKUHHOTO MasSTHUKA

HccnenoBanue 3aBUCUMOCTH TIepUoAa KoJIeOaHu TIOIBEIICHHOTO K HUTHU TPpy3a OT JITMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Teproa KoJieOaHU! MPY>KUHHOTO MasITHUKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaH i Tpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOa KoueOaHUIl MPYKUHHOTO MasTHUKA OT Macchl
rpy3a U )KECTKOCTU MPYKUHBI.

N3mepenune yckopeHust CBOOOTHOTO MAICHHSL.

1.3.3. DAeKTpOMarHuTHOE MOJIE U AJIEKTPOMArHUTHBIC BOJIHBL.



DJIEKTPOMArHuTHOE TOoJe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. [llkana
3IEKTPOMArHUTHBIX BOJIH. Vcrnonbp30BaHNe 37€KTPOMAarHUTHBIX BOJIH U1 COTOBOI CBSI3U.

DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE cBOCTBA CBETA.

1.3.3.1. JleMoHCcTpammu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE CBOMCTBA CBETA.

1.3.3.2. JITaGopaTopHbie pabOTHI U OIBITHI.

W3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

1.3.4. CBeToBbI€ SIBICHHUS.

JlygeBass mozens cBeta. Mctounuku csera. lIpsmonuneiiHoe pacmpocTpaHeHHE CBeTa. 3aTMEHHUS
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa’KeHUs CBETA.

[Ipenomiienne cBera. 3akoH mperaomieHUss cBera. [loaHOe BHYTpEHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.

Jlunaza. Xon mydeit B yma3e. OnTrueckas cuctema (oToarnmapara, MUKpOCKOIa U Teieckoma. [a3
KaK OINTUYECKas cucTeMa. bin3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenne Oenoro cBera B crektp. OmnbiTel HproToHa. CnoskeHue CHEKTPalbHBIX I[BETOB.
Jucnepcus ceTta.

1.3.4.1. JlemoHCTparumu.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTryeckuii CBETOBO/I.

Xon nydeil B cobuparouieil 1uH3e.

Xop Jydel B paccenBaroLIeH JIMH3E.

[Tonydenne n300paxeHuii ¢ TOMOIIbIO JINH3.

[TpuHmn neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mogens rnasa.

Paznoxenue 6em0ro cBeTa B CIEKTP.

[Tonmy4yenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L{BETOB.

1.3.4.2. JlaGopatopHbIe paOOTHI U OIIBITHI.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKEHHsI CBETOBOTO JIyda OT yrJja MaJieHusl.

N3ydeHnue xapakTepucTHK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.

HccnegoBanue 3aBUCUMOCTH YIJIa MPEIOMJICHUS CBETOBOrO Jiyda OT yrjia NaJeHUs Ha TPaHUILIC
«BO31YX—CTEKIIO».

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.



Omnpenenenne POKyCHOTO PACCTOSIHUS M ONITHUECKOM CHUITBI COOMPAOIIICH JIMH3BI.

OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CHEKTP.

OmnbITHl IO BOCHIPUATHUIO IIBETA IPEAMETOB TP UX HAOJIIOJEHNUHN Yepe3 LIBETOBbIE (PUIIBTPHI.

1.3.5. KBaHnTOBbIC SIBICHHUS.

OmnbiTel Pesepdopna u mnanerapHas mojenb aroma. Mopens aroma bopa. Hcmyckanwe wu
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, Oeta- u ramma-m3nydenus. CTpoeHune aromMHoro siapa. HykimonHas
MoJieIb aTOMHOTO Anpa. M3oronsl. PannoaktusHelie npeBpamenus. [lepuon nomypacnana aTOMHBIX A1€p.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsAA0BOTO M MACCOBOI'O YUCEN. DHEPIUs CBA3H ATOMHBIX
anep. CBsa3b Maccsl M 3Hepruu. Peakuuu cuntesa u nenenus sanep. Merounnku snepruu CosHUa U 3BE31.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

1.3.5.1. JIemoHCTpamumu.

CrieKTphl U3JIy4yeHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyuHbIX I'a30B.

Crnekrp Boznopoza.

Habmtonenue Tpeko B kamepe BuibcoHa.

PaGota cuérurka HOHU3UPYIOMINX U3TYyUCHHH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

1.3.5.2. JTaGopaTopHbIe pabOTHI U OIBITHI.

HabutoieHne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyYEHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHU YaCTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).

W3mepenue paanoakTUBHOTO (poHa.

1.3.6. IToBTOpUTENHEHO-0000IIAIOLINI MOJTYJIb.

[ToBTOpHUTENBHO-0000IIAOIINIT  MOIYAb TPEIHAa3HAYCH JUIsl CHUCTEMaTH3alud W 000O0IIeHus
IPEIMETHOTO COJEPKAHUS U ONBITA JIEATEIbHOCTH, MPUOOPETEHHOTO NMPU U3YYEHUH BCETO Kypca (pU3HKH, a
TaKXKe JUId TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY O5K3aMeHy Mo ¢u3uke A oOydaromuxcs,
BbIOpaBIIMX ATOT y4eOHBII MpeaMeT.

IIpy m3ydyeHHUH OAHHOTO MOJYJS PEANN3YIOTCA M CUCTEMATU3UPYIOTCS BUIBI JIEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECIeUYMBAETCS JOCTHKEHHE TPEJAMETHBIX U METalpeAMETHBIX IUIaHUPYEMbIX
pe3yibTaToB 00y4eHHus, (POPMHUPYETCS €CTECTBEHHO-HAy4Hasi IPaMOTHOCTh: OCBOEHHE Hay4YHBIX METOJIOB
UCCJIEIOBAHMSI SIBICHUNW TPHUPOABI M TEXHUKH, OBJAJCHHE YMEHHSIMH OOBICHATH (PU3NYECKHE SIBICHUS,
IIPUMEHSISI TIOJTyYE€HHbIE 3HAHUS, pellaTh 3a/1a4M, B TOM YHCJIe KaYeCTBEHHbIE U SKCIIEpUMEHTAIIbHBIE.

[IpyHIMIHATBEHO OESATEIBHOCTHBIM XapaKTep AAaHHOTO MOZYJS pealn3yercs 3a CYET TOro, 4ro
o0yyarommuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPHIX UM IIPEJIaraeTcs:

Ha OCHOBE IIOJyYCHHBIX 3HAaHUM paclo3HaBaThb M HAYYHO OOBSACHATH (pu3MyecKue SBICHHUS B

OKpY>Karollei NpUpPOJIe€ U MOBCEAHEBHOM )KU3HH;



HCIOJIb30BaTh HAay4HbIE€ METObl HCCIENOBAaHUS (PU3MUECKHUX SBICHUH, B TOM YMCIE AJI MPOBEPKU
TUIOTE3 U MOJy4YeHUS! TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI Hau0OJIee BaXKHBIX IOCTH)KEHUN COBPEMEHHBIX TEXHOJIOTHM, HallpuMep,
MPAKTUYECKOTO HCHOJIb30BAaHUS PA3TUYHBIX HCTOYHUKOB DHEPIMH HA OCHOBE 3aKOHA MpPEBpallCHUs U
COXpPaHCHUA BCEX U3BCCTHBIX BUAOB SHCPIUH.

Kaxnmas u3 TeM NaHHOTO MOZYJS BKJIIOYACT SKCIEPUMEHTAJIbHOE HCCieloBaHHe 00O0O0IIAI0IEeTo
xapakrepa. Mojaynp 3aBepilaeTcss IPOBEICHHEM JIMarHOCTHYECKOM M OIIEHOYHOM paldoThl 3a KypC

OCHOBHOT0 00111eT0 00pa30BaHMs.

2. INTAHUPYEMBIE PE3YJIBTATDBI

2.1. U3yuenne (pu3MKM HAa ypoOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUS HANpPaBIEHO HA JOCTHKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

2.2. B pe3ynbrate u3yueHus: GU3MKU HA YPOBHE OCHOBHOTO 00IIEero o0Opa3oBaHMs y 00ydaromerocs
OyayT chopMupoBaHbI ClIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpuoOTHYECKOrO BOCITUTAHHS:

MIPOSIBJIICHNE MHTEpEca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PM3NUECKOI HAyKH;

[IEHHOCTHOE OTHOIICHUE K TOCTH)KEHUSIM POCCUUCKUX YUEHBIX-(U3UKOB;

2) TpaXXIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TFOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CY)KJIEHUU OOIECTBEHHO-3HAYMMBbIX U 3TUYECKUX IpPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTUKEHUN (PU3UKY;

OCO3HaHHE BaXKHOCTH MOPAJIBHO-3TUYECKUX MTPUHIIMIIOB B JACSTEIBHOCTH YUEHOTO;

3) 3CTETUYECKOr0 BOCIUTAHUS:

BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO MOCTPOEHMUSI, CTPOrOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOTO MO3HAHUSI:

OCO3HaHME IEHHOCTH (U3NYECKOH HAyKH KaK MOIIHOTO HMHCTPYMEHTA MO3HAaHUS MHpPA, OCHOBBI
Pa3BUTHSA TEXHOJIOTUMN, BAKHEUIIIEH COCTABIISIONIEN KYIbTYpHI;

pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, UHTEPECca K UCCIIE0BATENILCKOM NesTeTbHOCTH;

5) popMupoBaHuUs KyJIbTYpPbI 3I0pPOBbsI M SMOIIMOHAIBHOTO OJIaromoIyqus:

OCO3HaHWE LIEHHOCTH Oe30macHoro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BaXHOCTU NpPaBHJI 0€30MaCHOTO MOBEJEHUS Ha TPAHCIOPTE, HA JOpPOrax, C ANEKTPUYECKUM U TEIMJIOBBIM
000py/1I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

c(OpMHPOBAHHOCTH HaBbIKa peIeKcHy, MPU3HAHNUE CBOETO MpaBa Ha OUIMOKY U TaKOTro K€ IpaBa y
JPYTOro 4ejJ0BeKa;

6) TpyI0BOr0 BOCITUTAHUS:

7) akTHBHOE y4YacTHE B PEIICHHHM MPAKTHYECKHX 3amad (B paMKax CeMbH, 00pa30BaTe/IbHOM



OpraHM3allK, HACEJIIEHHOTO IYyHKTAa, POJHOTO Kpas) TEXHOJOTWYECKOM M COLHUANbHON HANpaBICHHOCTH,
TpeOyIOIIKMX B TOM YHCIie U (U3NYECKUX 3HAHMUIA;

UHTEpPEC K MPAKTUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

8) 9K0JIOrHYECKOro BOCIIUTAHUS:

OpHEHTAIMsl Ha MpUMEHEeHHEe (M3NYECKUX 3HAHWM JJs peuleHHs 3a/1ad B OOJACTH OKpY’Karomien
Cpeapl, IJIAHUPOBAHUS IMOCTYIKOB U OLIEHKH MX BO3MOXKHBIX TOCJIEICTBUI JJIS1 OKPYKAIOIIEH Cpelibl;

OCO3HAHME TTI00AIHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0IeM U IMyTel UX PelIeHuUs;

9) aganTanuy K U3MEHSFOIMMCS YCJIOBUSAM COIUAILHON M PUPOIHON CPEIIbI:

MOTPEOHOCTh BO B3aUMOJACHCTBMM TPH BBHIIOJHEHUH HWCCIEIOBAHUM U TMPOEKTOB (HHU3HUECKOI
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO NI TEIbHOCTD;

MOTPEeOHOCTh, B ()OPMHUPOBAHWM HOBBIX 3HAHWH, B TOM 4HcIe (OpPMYIHpOBATH WACH, MOHSTHS,
TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SBJICHUSX;

0co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

TUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETECHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJIM3UPOBATh W BBISABIATH B3aUMOCBSI3U MPHUPOJBI, O0IIECTBA U YKOHOMHKH, B TOM
YHClIe C UCTIOIb30BaHNEM (PU3NYECKUX 3HAHUM;

OILIEHKA CBOMX JEHCTBHHA C Y4ETOM BIIMSHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX TIIO0ATHHBIX
MTOCJIEICTBUH.

2.3. B pesynbraTte uzydeHus (GU3NKH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs y 00ydaronierocs
OynyT chopMHUpoBaHBI MeTampeaMETHbIe Pe3yNbTaThl, BKIIOUYAIONIUE MO3HABATENbHbIE YHHBEPCAJIbHBIC
yueOHble  JEHCTBHS, KOMMYHUKATHBHBIE YHUBEpCalbHble  Yy4yeOHble  JEHCTBHUS, pPETyISTUBHBIC
YHHUBEpCaIbHbIC yU4eOHbIE IeHCTBUS.

2.3.1. OBnasieHue yHUBEPCATLHBIME YI€OHBIMH ITO3HABATEIBHBIMU JICHCTBUSMH:

1) 6a3oBbIe JJIOTHYECKHE JECHCTBUS:

BBISIBJISTH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIINN, OCHOBaHUS JUIsi 0000IICHUS M CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (aKTax, TaHHBIX U HAOTIOJCHUSIX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBIICHUSIM;

BBISIBJISTh MPUYMHHO-CIICJICTBEHHBIE CBS3M MPU HM3YyYEHUH (PU3NYECKUX SBICHUN M TMPOIIECCOB,
MPOBOJIMTH BBIBOJBI C HCIOJB30BAHUEM JICAYKTHBHBIX W WHIYKTHBHBIX YMO3aKJIIOUYCHUH, BBIJIBUTATH
TUTIOTE3bI O B3aMMOCBS3SIX (PH3UYECKUX BEITHYNH;

CaMOCTOATEIILHO BBIOMPATh CIIOCO0 pemieHus yaeOHoH (pu3nueckoi 3a1a4un (CpaBHEHHE HECKOJIBKUX
BapHAHTOB PEIIECHUS, BBIOOp HanboJiee MOIXOSIIET0 ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).

2) 6a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJIGILOBaTeJILCKI/Iﬁ HUHCTPYMCHT I1O3HAHU,



MPOBOAUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIH  (QU3NUYEeCKHil
9KCIIEPUMEHT, HEOOJIbIIIOE HCCieI0BaHne (PU3UUECKOTO SIBICHUS,

OLICHUBATh HAa MIPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, MOJYYCHHYIO B X0JI€ UCCIICIOBAHUS
WM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO  (OPMYJIMPOBAaTh O000OIIEHUS M BBIBOJABI 10 pe3ylbTaTaM MHpPOBEAEHHOTO
HaOJII0ICHNS, OIIBITA, NCCIICAOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JANbHEWIEe pa3BUTHE (PU3MYECKUX MPOIECCOB, & TAKKE BBIIBUTATH
MPENOJIOKEHNS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

3) pabora ¢ uHbopMaIuei:

MPUMEHSTh pa3INyuHble METOJbl, HHCTPYMEHTHI M 3alpOChl MPHU MOUCKE U 0TOOpe MH(popManuu Uin
JAHHBIX C YYETOM NPEATIOKEHHON YIeOHOH (PU3NUECKON 3aJauu;

aHAJIM3UPOBATh, CACTEMATH3UPOBATh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIAOB U GOpPM
IPECTaBIICHHUS;

CaMOCTOSITEIILHO BBEIOMPATh ONTUMAIIBHYIO (hOopMy TIpeacTaBiieHus HHGOPMAITUU U WILTFOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOUM rpadukoii 1 uX KOMOMHAIIMSIMH.

2.3.2. OBnajgeHue yHUBEpCAIbHBIMH Y4€OHBIMH KOMMYHUKATUBHBIMU JICHCTBUSIMU:

1) obmenue:

B X0JIe 00CYXJIeHUsI y4eOHOT0 MaTepHaiia, pe3yJbTaToB JJabOpaTOPHBIX PabOT U MPOEKTOB 3a7aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCYKIaeMOH TeMbl M BBICKAa3bIBaTh WJICH, HAICIEHHBIC HA PEIICHHWE 3a/a4d |
noJyiep>kaHue OaroXenaTeaIbHOCTH OOIICHHUS;

COTMOCTABNIATh CBOU CYXKACHUS C CYXKACHUAMU JPYIHMX YYaCTHHUKOB JMajora, OOHapyXUBaTh
pa3inure U CXOJICTBO MO3UIINN;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTaBIATh PE3YNbTAThl BBIMOTHECHHOTO (U3WYECKOr0 OmbITa (IKCIEPUMEHTA,
HCCJIEIOBAHMUS, TIPOEKTA).

2) cOBMECTHasl IeITEIIbHOCTh (COTPYAHHYECTBO):

MMOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAMBUIYAILHON pabOTHI MPU pPEIICHUH
KOHKPETHON (PU3UYECKON MPOOTEMBI;

MPUHUMATh 1€ COBMECTHOW [eATEThbHOCTH, OPTraHW30BHIBATH ACUCTBUSA MO €€ JOCTHIKEHUIO:
pactpenensiTh poju, OO0CYXJaTh MPOLECChl U pPe3yabTaThl COBMECTHON paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX YEIIOBEK;

BBITIOJIHATH CBOKO YacTh pabOTHI, TOCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa 10 CBOEMY HAIPABICHHUIO H
KOOPJMHUPYSI CBOU ACUCTBUSI C APYTUMHU WICHAMHU KOMaH/IbI;

OIICHMBATh KayecTBO CBOETO BKJIaAa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

2.3.3. OBnajieHNe YHUBEPCATHHBIMHU YU€OHBIMH PETYISATUBHBIMH JEHCTBUAMMU:



1) camoopranu3arus:

BBISIBJIATH NPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOIIUX Ul PEeLIeHUs PU3NUECKUX
3HAHUM;

OPHEHTUPOBATbCSI B PA3JIMUYHBIX IOAXOJAX IPHUHATUS pEUIeHUH (MHIUBUAYaJbHOE, NPUHATHE
pelleHus B IpyIIle, IPUHITHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTABIISITh AITOPUTM peIIeHUs (pU3MuecKol 3aJa4yd WM IUIaHA UCCIEIOBAaHUS C
y4€TOM UMEIOIUXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTUPOBATh MPEAaracMple BapuaHThI
peUIeHUI;

IIPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY CUTYallMH U [Ipe/jiaraTh IlaH €€ U3MEHEHMUS;

OOBSICHATh TPHYUHBI JOCTIKEHHS (HEHOCTIDKEHHSI) Pe3ybTaTOB JAEATEIbHOCTH, J1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHBBI B JICITEIHHOCTD (B TOM YHUCIIE B XOJ BBIOJHEHUS (PU3UUECKOTO MUCCIIETOBAHMS
WINA IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHMBIIUXCS CUTYalMi, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSAM.

3) SMOIMOHAIbHBIA WHTEJICKT:

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJie CIOpa WM AMCKYCCUUM Ha HAaydyHYI TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro.

4) nmpuHsATHE CE0SI U IPYTHX:

IPU3HABATh CBOE MpaBO Ha OIMIMOKY NMpH pelIeHUH (PU3MYECKHX 3a/lad MM B YTBEPXKICHMUAX Ha
Hay4yHbIE TEMBI U TAKOE XK€ MPABO IPYroOro.

2.4. IlpenmeTHBIC pe3yIbTaThl OCBOCHUS IPOTPAMMEI 110 (pu3uKe (6a30BbIi YPOBEHB).

2.4.1. TlpenmeTHBIE pe3yIbTaThl OCBOSHHSI TPOTPAMMEI 110 (PH3UKE K KOHITY 00ydeHUsI B 7 KJlacce:

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(OPMHpPOBAHHOCTH Yy
oOyJaromuxcsi yMeHuil:

UCIOJIb30BATh MOHATHA: (PU3NYECKHE U XUMHUYECKHUE SBJICHUS, HAOII0IeHHE, SKCIIEPUMEHT, MOJIENb,
TUIIOTe3a, €AUHUIIBI (PU3MUECKUX BEIWYHMH, aTOM, MOJEKYJa, arperaTHble COCTOSHHUS BellecTBa (TBEPIOE,
KHJIKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JABIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, NPSMOIUHEWHOE),
TpaeKTOpHs, paBHOJEHCTByomas cui, Jedopmanus (ynpyras, IUIacTHYecKasl)), HEBECOMOCTb,
COOOIIIAOIINECS COCYIbI;

pasnuyath sBieHUs (OUQPy3ns, TEIUIOBOE ABMKEHHME YACTHI] BEIIECTBA, PABHOMEPHOE JIBUKEHHUE,
HEPaBHOMEPHOE JBIKCHUE, UHEPLUSA, B3aUMOJECHCTBHUE TE€Jl, PABHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOU

OCBhIO BpallCHUA, Iepcaava JaBJICHUA TBépI[I:IMI/I TCJIaMH, X XUJIKOCTAMHU U ra3aMu, aTMOC(bepHOC JaBJICHUC,



TUTaBaHUE TEJ, MPEBPAIICHUS] MEXaHIMUECKOW SHEPTHH) TIO0 OTIMCAHUIO MX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE WU3YUYCHHBIX (DU3UYCCKUX SIBJICHUH B OKPYKAIOIIEM MHPE, B TOM YHCIC
du3uveckue SBICHUS B MPUPOJE: MPUMEPHI JABIKCHHS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOW M HEXKUBOM
npupoze, NEHCTBUE CWIIBI TPEHUS B MPHPOJIE W TEXHUKE, BIHMSHHE aTMOC(HEpPHOTO MABICHHS Ha >KUBOU
OpraHu3M, IIJIaBaAHUC pBI6, pbldaru B TCJIC UYCJIIOBCKA, IIPU 3TOM HNEPCBOAMTHL IMPAKTUYCCKYHO 3aJady B
yueOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (U3HUECKUX SIBICHUI;

OIMCHIBATh M3YYCHHBIC CBOWMCTBA Tel M (DPU3MYECKHE SBJICHUS, MCIONB3Ys (PU3MUECKUE BEITUYMHBI
(Macca, 00bEM, MJIOTHOCTH BEUIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEMIHSSI CKOPOCTh, CHJIA YIPYrOCTH, CHIIa
TSOKECTH, BeC Teja, CHiia TPCHHs, JaBjcHUE (TBEPIOTO Tela, JKUAKOCTH, Ta3a), BBHITAIKUBAIONIAS CHUIIA,
MeXaHu4YecKas paboTa, MOIIHOCTh, IUICYO CHIIBI, MOMEHT CHJIbI, KOI(DPUIMEHT IMONe3HOro IeHCTBUS
MEXaHU3MOB, KHUHCTHYCCKAasid H IIOTCHIMAJIbHAas BHGPFI/IH), IIpu OIIMCAHUU IIPABUJIBHO TPAKTOBAThH
(1)H3H‘I€CKHﬁ CMBICJT UCITOJIB3YEMBIX BCJIIMYHH, UX 0003HaueHus U CANHUIIbI (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, HAXOJUTH
(GopMyIbI, CBA3BIBAIOIIME AAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH TpaduKu
U3YyUEHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEIUYHH;

XapaKTepu30BaTh CBOKMCTBA Tell, PU3NYCCKHUE SBJICHUS W NPOIECCHI, UCTIONB3Ys MPABUIIA CIIOKEHUS
cull (BIOJIb OJTHOW TIpsIMOiA), 3aKkoH ['yka, 3akoH [lackaiis, 3akoH ApXuMeja, IPaBUIIO PAaBHOBECHUS phluara
(6moka), «30J70TO€ TMPABUIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOW JHEpruu, MpuU HTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlTUCHIBATH €0 MATEMATHYECKOE BBIPAXKCHIE,

0OBSICHITH (1)I/ISI/I‘ICCKI/IG SABJICHUS, MIPOLECCBI U CBOMCTBa TECJI, B TOM 4YHCJIC U B KOHTCKCTC CI/ITyaIII/Iﬁ
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MIPUUNHHO-CIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE
u3 1-2 IOTMYECKUX MIAroB C UCTIOIb30BaHUEM 1—2 H3yYEHHBIX CBOWCTBA (PM3UUECKUX SBICHUM, (PU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacué€THble 3ahauyd B 1—2 JEeHCTBUS, HCHOJB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIOLIUE
q)HSI/I‘IGCKI/IC BCJIMYMHBI: HAa OCHOBC aHAJIM3a YCJIIOBHA 3aJadd 3allMCBIBATHE KPATKOEC YCJIOBHEC, IMMOACTABJIATH
(1)I/I3I/ILIeCKI/Ie BCJIINMYUHBI B q)OpMYJ'II)I H IIPpOBOIUTH paC‘—IéTBI, HaXOJUThb CIIPAaBOYHBIC JAHHBIC, HeO6XO}II/IMBIe
JJId pEeUICHUA 3a1a4, OCHUBATh PCAIMCTUYHOCTD HOJ'Iy‘IGHHOfI (1)1/I3H‘-I€CKOI>1 BCJIIMYHHBI,

pacmno3HaBaTh MPoOIEMBbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIY (PU3UUECKUX METOJIOB, B ONUCAHUU
WCCIICIOBAHMS BBIICTSATh TMPOBEPSAEMOE MPEANOJIOKEeHHE (TUMOTe3y), pa3iuyaTh U HHTEPIPETHPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLIUOKHU B XOJI€ OTBITA, TPOBOJUTH BBIBOJBI IO €r0 pe3yabTaTaM;

MPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3UYECKUX SBICHMM WIM (U3NYECKUX CBOMCTB TeI:
(bopMyIUPOBATh MPOBEPSIEMBIC TIPEITOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEUIOKESHHOTO 000PYIOBaHHS,
3aITUCBIBATh X0 OMBITA i (DOPMYITUPOBATH BBIBOIBL;

BBIITOJIHATD MPAMBIC USMCPCHHA paCCTOAHNA, BpCMCHU, MACChI TCJIa, O6’béMa, CHJIbI 1 TCMIICPATYPHI C
UCIIOJIb30BAaHUEM AaHAJOTOBBIX W IU(POBBIX NPUOOPOB, 3aNMUCHIBATh MOKa3aHUsA NPHOOPOB C YIETOM

3aJJaHHOH a0COJIIOTHOM MOTrPEUTHOCTH U3MEPEHUH;



MPOBOJUTH  HCCIEAOBAaHWUE 3aBUCHUMOCTH OJHOW (DU3WYECKON BEIMYMHBI OT JPYrod ¢
UCIOJIb30BaHUEM MPSIMbIX M3MEPEHUU (3aBUCHUMOCTH IYTH PaBHOMEPHO IBHXKYIIETrOocs Tella OT BPEMEHU
JIBUKCHHS Tella, CHJIbl TPEHMSI CKOJIbKEHHS OT Beca Teja, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel |
HE3aBUCUMOCTH CHJIBI TPEHHMS OT IUIOIIAAM CONPUKOCHOBEHHUS TEJ, CHJIBI YOPYTrOCTH OT YIJIMHEHUS
NPYKUHBI, BBITAIKHBAIOMIEH CHUIIBI OT 00BbEMa MOrPY)KEHHONW YacTH Tela W OT IUIOTHOCTU KHIKOCTH, €€
HE3aBUCUMOCTHU OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHH IJIaBaHUS T,
YCIIOBUH paBHOBECHS phluara u 0JOKOB, y4aCTBOBATh B IUIAHUPOBAHUH y4EOHOTO MCCIEAOBAHUS, COOMPATH
YCTAaHOBKY M BBINOJHATH W3MEpPEHUs, CcleAys MpeVIOKEHHOMY IUIaHy, (UKCHpPOBaTh PpPe3yibTaThbl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIUYHMH B BUE MPEUIOKEHHBIX TaONHIl U rpaduKoB, IPOBOAUTH
BBIBOJIbI 10 pe3yJIbTaTaM UCCIEIOBAHUS;

MIPOBOJNTh KOCBEHHBIC W3MEpCHHS (DH3MYEeCKHX BEIMYUH (TUIOTHOCTH BEIIECTBA HKHIKOCTH H
TBEPJIOTO Teja, CUJIa TPEHHUS CKOJIbKEHHUS, JABJICHHE BO3/yXa, BHITAIKWBAIONIAS CWiIA, NEUCTBYIOIIAs Ha
MOTPYKEHHOE B JKHJIKOCTh TENO, KOA(P(GUIIMEHT IOJIE3HOr0 ICHCTBHS IMPOCTHIX MEXAHHW3MOB), CIEHYs
MPEIIOKECHHOM MHCTPYKLIMM: TPU BBHIMOJIHECHUN H3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYMCIIATh 3HAYEHUE UCKOMOM BEJTMUYUHBI,

coOJIIoAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOPHBIM 000PYAOBaHUEM;

MMETh TPEACTAaBICHWE O NPUHLHUIAX JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIITUECS COCY/IbI, OapOMETp, phIuar, MOJBMKHBIN M HETIOJABMKHBIN OJIOK,
HAKJIOHHAs TIJIOCKOCT;

XapaKTEepPU30BaTh TMPUHIUIIBI JEUCTBUS M3YYCHHBIX MTPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
UCIIONIb30BaHUEM UX OMHUCAaHMs (B TOM YHCIE: MOJIIMITHUKH, YCTPOWCTBO BOJOIMPOBOJA, THIPABIMUYECKUAN
mpecc, MaHOMETP, BEICOTOMED, MOPIITHEBOI HACOC, apEOMETP), UCTIONb3ysS 3HAHUS O CBOMCTBAX (U3UYECKUX
SBIIEHUH ¥ HEOOXOAUMBbIe (PU3NUECKIe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHl (HAXOAWTH HWH(MOpPMAIMI0O O MpHUMEpax) MPAKTUUYECKOTO WCIOJIb30BAHUS
GU3MYEeCKUX 3HAHWM B TOBCEIHEBHOW >KM3HU [UJI1 OOECTeUYeHHs] OE€30MacHOCTH TIpU OOpalieHuH C
npudOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHECHHS 3JJOPOBbSI M COONTFOZICHUSI HOPM JKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

OCYIIECTBISTH OTOOp HUCTOYHUKOB HHPopManuu B HHTepHETE B COOTBETCTBHHM C 3a/IaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCSA 3HAHUM W NYTEM CPABHEHUS PA3JIMYHBIX HCTOUYHHUKOB
BBIJICTISITH HHPOPMAIIIIO, KOTOPAS SBIISETCS IPOTUBOPEUHBON MITH MOXKET OBITh HEJOCTOBEPHO;

WCIIOIK30BaTh TPHU BBITIOJHEHUN yUE€OHBIX 3aIaHU HAYYHO-TIOMYJISPHYIO JTUTEPATYPY HU3UIECKOTO
COJIepaHusl, CIIPaBOYHBIC MaTepHaNbl, pecypchl cetu VHTEepHeT, BIajeTh MpUEMaMu KOHCIIEKTHPOBAHHMS
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIIUHN U3 OJJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKUE MHUCHMEHHBIC M YCTHBIE COOOIICHHSI HA OCHOBE 2—3 MCTOYHHKOB

UHPOpPMALIMK, B TOM YHUCJIE NMYOJMYHO MPOBOJUTH KpPAaTKHE COOOIIEHUS O pe3yiabTaTax MPOEKTOB HIIU



y4eOHBIX HCCJICAOBAHHUM, TPU ATOM TPAMOTHO HCIIOJB30BAaTh HM3YYCHHBIM MOHATHHHBIA amnmapar Kypca
(bu3KKH, COMPOBOXKIATH BHICTYIJICHUE MPE3EHTAIUEH;

IIPU BBIMIOJIHEHUH Y4E€OHBIX MPOEKTOB U HCCIECNOBAHMM paclpeAesiTh OOS3aHHOCTH B TpYIIE B
COOTBETCTBUHU C IIOCTABICHHBIMH 3aJa4yaMH, CJIEIUTh 3a BBIIOJHEHHWEM IUIaHA JIeHCTBUH, OILICHHUBATH
COOCTBEHHBIN BKJIaZ B ACATCIIbHOCTD I'PYIIIIbI, BBICTPAUBATH KOMMYHHUKATUBHOC B33,PIMOI[€I>1CTBPIC, YUUTBIBAA
MHEHHE OKPYKAIOIINX.

2.4.2. IlpenmeTHbIe pe3yabTaThl OCBOSHHS MTPOrPaMMBI 10 (PHU3HMKE K KOHITy 00yueHHs B § Kiiacce:

[IpenMeTrHbie pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh Cc(HOPMHpPOBAHHOCTH Yy
oOyJaromuxcsi yMeHHi:

UCIIOJIb30BaTh TOHSATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHHME aTOMOB W MOJIEKYI,
arperaTHbIC COCTOSAHUSA BCHICCTBA, KPUCTATINIMYCCKUEC U aMOP(i)HI)IC TCJa, HElCI)IHIGHHI)IfI u HeHaCBIIHGHHBIﬁ
nap, BJAXHOCTb BO31yXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBHUIATEllb, 3JIEMEHTaPHBII
BHGKTpI/I‘IeCKI/Iﬁ 3apAand, SJCKTPHUYCCKOC II0JIC, INMPOBOAHWKU W JUIJICKTPUKH, IOCTOSIHHBIN BHeKTpI/ILIeCKI/If/'I
TOK, MAarHuTHOC€ II0JIC,

pasnuyath SBJICHUS (TEIUIOBOE pACHIMpEHUE U CKaTue, Teruvlonepenaya, TEIJIOBOE pPaBHOBECHE,
CMauMBaHME, KalWUIApHbIE SBICHUS, WCIApPEHHe, KOHACHCAllMsA, IUIaBIIEHHE, KpUCTAJLTU3aLus
(oTBepmeBaHue), KUIEHUE, Teruionepeaada (TeIIONPOBOIHOCTb, KOHBEKIUS, H3IYUYEHHE), DJIEKTPU3ALUs
TEJ, B3aUMOJICHCTBHE 3aps/iOB, JEHCTBHS JJEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aHMMOJICHCTBHE
MAarHuToOB, )leﬁCTBHe MAarouTHOro 1moJjid Ha IPOBOAHHMK C TOKOM, 3JJICKTPOMAarHuTHAas I/IHI[YKIII/H[) 10
OIMMMCAHUIO HX XAPaKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX ITaHHOC (1)I/I3I/I‘-I€CKO€
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUECKHUX SIBICHUN B OKPYXKAIOIEM MUPE, B TOM YHCIIE
dbusnyeckue SBIEHUS B MPUPOJAE: TMOBEPXHOCTHOE HATSKEHHE M KaNWUISpPHBIE SBICHUS B MPHUPOJE,
KpUCTa/UTBl B mpupoje, uznyuenue CoiHIa, 3aMep3aHue BOAOEMOB, MOpCKUE Opu3bl, 00pa30BaHHE POCHI,
TyMaHa, HWHECA, CHEra, OSJICKTPUUYCCKUE ABJICHHUA B aTMocq)epe, QJICKTPHUYCCTBO JKWBBIX OpPraHHU3MOB,
MarHuTHOE ToJie 3eMiId, Jpeid MOIIOCOB, POIh MArHUTHOTO TIOJIS JJIS XKM3HHU Ha 3emile, TIOJSIPHOE CHUSHUE,
IIPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 33a/auy B yueOHYIO, BBIACIATh CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKK)
(bU3UYECKUX SIBICHUN;

OIMCHIBATh M3yYEHHBIC CBOMCTBA TeN M (U3NYECKUE SIBICHUS, UCIONB3YS (U3MUECKUE BEITHUMHBI
(TeMrieparypa, BHYTPEHHsISI SHEPTHS, KOJIMUYECTBO TEIUIOTHI, y/eIbHasl TEIUIOEMKOCTh BEIIECTBA, YAelbHas
TETUIOTa TUIABJICHWsS, YAENbHAs TEIUIOTa MNapooOpa3oBaHMs, yIelbHas TEIUIOTa CropaHus TOIUIMBA,
KO3(1)(1)I/IIII/ICHT IIOJIE3HOT'O HeﬁCTBHﬂ TEIIIOBOH MaIlIuHHI, OTHOCUTCJIbHAA BJIAXKHOCTH  BO34YyXa,
JNEKTPUYECKUIN 3apsf, CHJIa TOKa, AJIEKTPUYECKOE HAIMpsKEHHE, COMPOTUBJICHHE MPOBOJIHHUKA, YAEIbHOE
COIIPpOTUBJICHHUEC BCUICCTBA, pa60Ta U MOIIHOCTH JSJICKTPHUYCCKOI'O TOKa), npu OMnUuCaHuu IMpPaBUIBHO

TPAKTOBATH (1)I/I3I/I‘-ICCKI/II71 CMBICJI UCITOJIb3YCMbIX BCJIWYHH, 0003HaYEHNS U CAMHUIIBI (bH?)I/I‘IeCKI/IX BCINYHMH,



HaXOJUTh (HOPMYIIbI, CBSA3BIBAIOIIME NAaHHYIO (DU3UYECKYI0 BEIMYMHY C JIPYTMMH BEIMYUHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEJIIUYUH;

XapaKTepu30BaTh CBOMCTBa Tes, (U3WYECKUE SBICHHUS W MPOLECCHl, HCIONb3ys OCHOBHBIC
MOJIO’KEHHUS MOJICKYJISIPHO-KMHETHUECKON TEOpUH CTPOSHUS BEIIECTBA, MPUHIMUIT CYNEPIO3UIIMU ToJiel (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma s yyacTka uenu, 3akoH J[xoyis-Jlenna,
3aKOH COXPAHEHUS SHEPTuH, MPH I3TOM YMETh (OPMYIHMPOBATH 3aKOH U 3aMHUCHIBATH €T0 MAaTEeMAaTUYECKOE
BBIPAXKEHHUE;

OOBSCHATH (pU3HUECKHE TMPOIeCChl M CBOICTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CUTYyallHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISITh IPUUNHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH OObSICHEHUE
u3 1-2 IorUYecKuX MIaroB ¢ UCMOIb30BaHUEM 1—2 M3yYEHHBIX CBOMCTBA (PM3HUECKUX SIBICHUN, GPUBHUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacuy€THble 3adaud B 2—3 JCUCTBUS, HCIOJIb3YyS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE
dbu3nUecKkue BETUYMHBI: HAa OCHOBE aHAIM3a YCIOBUS 3aJaud 3alUCBhIBAaTh KPATKOE YCIOBUE, BBISBISATH
HEJOCTATOK JaHHBIX JJIS PEIICHHSI 33]Ia4H, BRIOUPATh 3aKOHBI M (DOPMYJIBI, HEOOXOIUMBIC JIJIsl €€ PeIICHMSI,
MPOBOAMTH PAcu€Thl U CPABHUBATH MOIYYCHHOE 3HAUCHHE (DU3HUECKON BEIIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIMTh MPHU MOMOIIN (PU3NYECKUX METOAOB, UCTIOIB3Ys
ONMCAHUE HUCCIENOBAHMS, BBIICIATH MPOBEPSAEMOE IMPEANON0KEHUE, OLEHUBATh MPaBUIBHOCTh MOpPSAJKA
MIPOBEJICHHS UCCIENOBAaHUS, TPOBOJIUTH BBIBO/IBI;

MPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3WYECKUX SBJICHUM WIM (PU3NYECKUX CBOWCTB Tell
(KanmWJUTSIpHBIC SIBJICHUS, 3aBUCUMOCTH JaBJICHUS BO3/lyXa OT €ro 00bEMa, TeMIiepaTypbl, CKOPOCTH TIpoliecca
OCTBIBAHUS U HArPEBaHMSI TIPU MIITYUCHUU OT LIBETa M3JIydarolei (MOTIoIaroIieii) MoBepXHOCTH, CKOPOCTh
UCIIAPEHUS BOJABI OT TEMIIEPATYPbl KUJAKOCTH M IUIOMIAAU €€ TMOBEPXHOCTH, DJIEKTPHU3alMs Tell U
B3aMMOJICUCTBUE DJIEKTPUYECKUX 3apsAJI0B, B3aUMOJECUCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yaJIM3aLINs
MAarHUTHBIX TMOJEN MOCTOSHHBIX MarHUTOB, JEMCTBUS MAarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHWTa, CBOMCTBA JJICKTPOJIBUTATENsl IOCTOSHHOTO TOKa): (OpMyIMpOBaTh MpPOBEpsSieMbIe
MIPEANOIOKEeHHS, COOMpaTh YCTAaHOBKY W3 TPEMIOKEHHOTO OOOPYIOBaHHUS, OIUCHIBATH XOJ OMbITA H
(GbopMyTUPOBAThH BHIBOJIBI;

BBINIOJIHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BJIAXHOCTHM BO3/yXa, CHIbI TOKA,
HANPSDKEHUS. C HCIIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB W JATYMKOB (PU3WYECKUX BEIUYMH, CPAaBHUBATH
pe3yNIbTaThl U3MEPEHU ¢ YUETOM 3a/1aHHOI a0COIOTHOMN MOTPEITHOCTH;

MPOBOJIUTHh  WCCIEAOBAaHUE 3aBUCHMOCTH OJHOW (DU3WYECKONW BETWYUHBI OT JIPYyrol ¢
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHU (3aBHCUMOCTH COTIPOTHBIICHUS MTPOBOJHUKA OT €T0 JUTHHBI, TUIOIIAIH
MONEPEYHOI0 CEYEHUSI M YAEIbHOIO CONMPOTHBJIEHUS BELIECTBA IMPOBOJHUKA, CHJIBI TOKA, WIYIIETO 4Yepe3
MPOBOJHUK, OT HANPSDKEHUS Ha NPOBOJHHUKE, HCCIEAOBAHHUE IIOCIEA0BATEIBHOTO M IapauIeIbHOTO

COCMHEHUI NPOBOJHHUKOB): IUIAHUPOBATh MCCIENIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEpPEHHUS,



clefysl IMpPeUIOKEHHOMY IUIaHy, (PMKCHpPOBATh Pe3yJbTAaThl MOJyY€HHOM 3aBUCUMOCTH B BHUJAE TaOIHIl U
rpauKOB, IPOBOAUTH BBIBOJIbI IO PE3YJIbTaTaM UCCIIEOBAHUS;

IIPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIMUYUH (ylelbHas TEeIUIOEMKOCTh BEILECTBa,
COIIPOTHBIJIEHUE IMPOBOJHMKA, pabOoTa M MOILIHOCTh 3JIEKTPUUYECKOIO TOKA): IUIAHUPOBATh H3MEpPEHUs,
coOuparh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CJIENysl NPEUIOKEHHONM MHCTPYKLHH, U BBIYUCIATH 3HAYEHHUE
BEJIMYUHBI,

co0Jr01aTh MpaBmiIa TEXHUKHU OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUA M3YYEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOWCTB C
UCIIOJIb30BAaHUEM HMX ONMCaHUsS (B TOM YHCIE: CUCTEMa OTOIUIEHHUS JOMOB, TMIPOMETp, MapoBas TypOMHa,
amMIiepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUYECKOM  SHEPruM, 3JIEKTPOOCBETUTENbHbIE  MPUOOPBI,
HarpeBaTeJIbHbIE  3JIEKTPONPHUOOPH  (MPUMEPBI), AJIEKTPUUYECKHE IPEAOXPAHUTENH, DIIEKTPOMATHUT,
AIIEKTPOABHUTaTENb TIOCTOSHHOTO TOKA), KCIONB3Ysl 3HAaHHMA O CBOWCTBaX (DM3MYECKHX SIBICHUH W
HEo0X0auMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IpPOCTbIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTENbHBIE NPUOOpPHI IO CXEMaM U
CXEMaTHYHbIM pHUCYHKaM (KMJIKOCTHBIH TEpMOMETp, TEpPMOC, IICUXPOMETP, TUIPOMETp, JIBUTATENb
BHYTPEHHEIO CrOpaHUs, DSJEKTPOCKOI, pEeOoCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX ILened ¢
[OCJIEI0OBATENbHBIM W MapajuleJIbHBIM COEIMHEHHEM D3JIEMEHTOB, pa3jiMyas YCJIOBHbIE OOO3HAYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

MPUBOJUTL MpHUMEpHl (HAXOIUTh HH(GOPMALMI0O O MpHUMEpax) MNPAKTUYECKOTO HCIOIb30BaHUs
¢u3nyecKkux 3HAHUN B IIOBCEJIHEBHOM XKHU3HU i1 obOecrieyeHus O€30MacHOCTH MpU OOpallleHuu ¢
npubopaMy M TEXHUYECKHMMH YCTPOHCTBAMHU, COXPAHEHUs 370pOBbs M COOIIOAEHUS HOPM HKOJIOTHYECKOTO
NIOBEJICHHA B OKPYJKaIOIIEH Cpesie;

OCYILECTBIAThH MOUCK MHPOPMALIUU (PU3NUECKOT0 cojiepkKaHusl B IHTepHeTe, Ha OCHOBE UMEIOIUXCS
3HAHUW M MyTEM CpPABHEHUS JTOMOJHHUTENBHBIX HCTOYHHUKOB BBIIEISATh MH(POPMAIUIO, KOTOpas SBISIETCA
POTUBOPEUMBOM UM MOXKET OBITH HEOCTOBEPHOIL;

WCIOJIb30BaTh IPU BBHIMOJIHEHUH YU4EOHBIX 33JlaHUN HAyYHO-TOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO
CoJlep’KaHusl, CIPaBOYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT, BiIajeTh MpuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE MUCHbMEHHBIE M KPAaTKHUE YCTHbBIE cOOOIeHHs, 000011as nHpopMaluo u3
HECKOJIbKUX HMCTOYHHUKOB, B TOM YHCJE MYOJUYHO TPEACTABIATh PpPE3yJNbTaThl MPOEKTHOW WM
MCCIIEI0BATENIBCKON JNEATENBbHOCTH, IPH 3TOM IPAMOTHO HMCIOJIb30BaTh M3YYEHHBIN MOHATHMHBIA anmapar
Kypca (pU3HKH, COTPOBOXK/IaTh BBICTYIUIEHUE IPE3EHTALIUEH;

IIPU BBINOJIHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENA0BaHMM (PM3NYECKUX IPOLECCOB PaCHpeAeisTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABICHHBIMHU 3aJjauaMH, CJEIUTh 32 BBIMOJHEHHEM IIJIaHa
JeHCTBUI UM KOPPEKTHPOBATH €r0, OLIEHUBATh COOCTBEHHBIN BKJIAJ B ACATEIBHOCTH I'PYIIIbI, BHICTPAUBATh

KOMMYHUKATUBHOC B3aPIMO[[€I>'ICTBI/IC, MMPOSABJIAA TOTOBHOCTL paspCulaTb KOH(bHI/IKTBI.



2.4.3. [IpeameTHBIC pe3yabTaThl OCBOSHHUS MPOTPAaMMBI TI0 (pr3HKe K KOHITY oOydeHus B 9 kitacce:

[IpenMeTrHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(OPMHpPOBAHHOCTH Yy
oOyJaromuxcsi yMeHHi:

UCIIOJIb30BaTh TOHSATHS: CUCTeMa OTCYETa, MarepHhalibHas TOYKa, TPAEKTOPHUS, OTHOCUTEIHBHOCTD
MEXaHUYECKOT0 JBIKEHHs, nedopmanus (ymnpyras, IJIacTUYecKas), TpPEHHUE, IIEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M TMEPErpy3Kd, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPOTO TeNa, PaBHOBECHE, MEXaHWYECKHE KOJICOAHWS M BOJHBI, 3BYK, MH(PA3BYK M YIbTPa3BYK,
JJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JaJbHO30PKOCTD,
CHEKTPHI UCIYCKAHUS U TOTJIONICHHUS], albda-, 0eTa- U TaMMa-u3Ty4yeHus], U30TOIbL, SAepHas JHEPreTHKA,

pasnuyath ABIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TIaJeHHE TeJ, PAaBHOMEPHOE JBIKEHHE TI0 OKPYXHOCTH,
B3aMMO/ICHCTBHE TeJl, peaKTUBHOE ABIDKEHHE, KOJIeOATeIbHOE JBUKCHUE (3aTyXalONIMe W BBIHY)KICHHBIC
KoJIeOaHUs1), PE30HAHC, BOJHOBOE IBIKEHHE, OTpPaKEHHE 3BYyKa, MPSIMOJMHEHHOE pacupoCTpaHeHue,
OTpaKEHHE W TPEIOMJICHHE CBETa, MOJIHOC BHYTPEHHEE OTPAKEHUE CBETa, Pas3yioKeHHE Oeloro cBera B
CHEKTP M CIIO)KEHHE CIHEKTPAJIbHBIX IIBETOB, MAHCIIEPCHUS CBETa, €CTECTBEHHAs pPaJWO0aKTUBHOCTH,
BO3HUKHOBEHHUE JIMHEHYATOr0 CHEKTpa M3IyueHHUs) MO0 OMHCAHHMIO WX XapaKTePHBIX CBOWMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHUE MU3YYCHHBIX (U3MUECKUX SBICHUH B OKPYXKAIOIIEM MHUpE (B TOM YHCIE
¢du3nveckne SBICHUS B IPUPOJIE: MPHIIMBBI U OTIIMBHI, IBIKeHHE TuTaHeT COTHEYHON CUCTEMBI, PEaKTUBHOE
JBI)KEHUE KUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICCHHE, CEHCMHUYECKHE BOJHBI,
I[yHaMH, 53XO, LB€Ta TeJl, ONTHUYECKHE SBIEHUS B TMpPHPOJE, OMOJIOTMYECKOe MAECWCTBUE BUAMMOTO,
yAbTPa(uOJIETOBOTO U PEHTTEHOBCKOTO H3JIyY€HHUH, €CTEeCTBEHHBIH paJMOaKTHBHBIM (DOH, KOCMHUECcKHe
JIy4, PaaUOAKTHUBHOE H3IYYCHHE MPUPOJHBIX MUHEPAJOB, JEHCTBHUE pPAJAMOAKTUBHBIX H3ITYYCHHH Ha
OpTraHu3M YeJIOBEKa), MPH 3TOM IMEPEBOANUTH MPAKTUIECKYIO 33/1a4y B YUEOHYIO, BBIICTSATH CYIIECTBEHHBIE
cBOicTBa (IpU3HAKK) PU3NYECKUX SBICHUI;

OIMCHIBATh M3yYCHHBIC CBOWCTBA TeN M (DPM3WYECKHE SIBJICHUS, MCIIONB3YS (PU3MUECKUE BEITUYNHBI
(cpemHsisi © MTHOBEHHAsI CKOPOCTh TeJla MPH HEPaBHOMEPHOM JIBUKECHUH, YCKOPEHHE, ITepeMelIeHne, MyTh,
yIJIOBasi CKOPOCTh, CHJIa TPEHUS, CUja YINPYrOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJeHHs, BEC
TeNa, UMIYJIbC TEJa, UMIYJIbC CHIIBI, MEXaHHMYecKass paboTa U MOIIHOCTh, MOTEHIIMATIbHAS dHEPTUs Tena,
HOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS SHEPIUs CXKATOM MPY>KUHBI, KHHETUYECKasi SHEPrus,
TIOJTHAsE MEXaHWYeCKasl YHEPTHUs, TIEPHOJ] U 9acTOTa KOJeOaHUH, JUTMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA
TOHa, CKOPOCTh CBETa, IOKa3aTelb MPEJIOMJICHHUS CpeIbl), TpPHU ONUCAHWHM TPABWIBHO TPAKTOBAThH
(bu3nYeCKuil CMBICI UCTHOJIb3YEMbIX BEUYHH, 0003HAUYECHUS U €IUHUIIBI (PU3NYECKUX BEINYHH, HAXOAUTH
(GOopMyITbI, CBSI3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIUYUHY C APYTMMH BETUYMHAMHU, CTPOUTH TpapuKu

N3YUCHHBIX 3aBUCUMOCTCH (bI/ISI/ILIeCKI/IX BCJINYHH,



XapaKTepu30BaTh CBOWCTBA TeJl, (PM3NYECKHUE SIBICHHS U MPOLECCHI, UCIOJb3Ysl 3aKOH COXPaHEHMs
SHEpPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMII CYNEPHO3ULUN CUJ, MPUHLUUI OTHOCUTEIbHOCTH
[Nanunes, 3akoHbl HbrOTOHA, 3aKOH COXPaHEHMsI UMIIYJIbCA, 3aKOHBl OTPAKEHHsI M IPEIIOMIICHHS CBETa,
3aKOHBI COXPAHEHMs 3aps/IOBOIO U MAacCOBOI'O YHCEJ MPH SAEPHBIX peakLUsX, IpU 3TOM (HOpMyIupoBaTh
3aKOH U 3aIIMChIBaTh €r0 MaTEMATHUYECKOE BBIPAXKEHMUE;

OOBSICHATh (DU3MYECKHE IPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHTyallui
PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIBIATH MPUYUHHO-CICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE
13 2—3 JTOTUYECKHX IIAroB ¢ UCIOJIb30BaHUEM 2—3 U3YYCHHBIX CBOMCTBA (DM3NUYECKUX SBIICHUN, DU3NICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/auM (OMMPAIOIIMECs HA CUCTEMY M3 2—3 ypaBHEHMi), UCHOJb3ys 3aKOHBI U
(dopMyIibl, CBSI3bIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4y 3allUChIBaTh KPaTKOE
YCJIOBHE, BBISIBIISITh HEAOCTAIOIINE MM U30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI U ()OPMYITBI, HEOOXOMMBbIE
JUIsL pelleHus, MPOBOJUTH Pacu€Thl U OLEHUBATh PEAIMCTUYHOCThH IOJYYEHHOTO 3HAuY€HUs (U3NYECKOU
BEJIMYUHBI,

pacrio3HaBaTh POOJIEMbI, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIM (PU3NYECKUX METOJO0B, HCIIOJNIb3Ys
OINMCaHHE HCCIIEJOBaHMs, BBLIENATH MPOBEPAEMOE MPEINONI0KEHNE, OLEHWBAaTh MPABUIIBHOCTh MOPSIKA
IPOBE/ICHUS MCCIIEJOBAHUS, IPOBOUTH BBIBO/IbI, UHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OIIBITOB;

IIPOBOJMTD OIBITHI 110 HAOJIOIEHUIO PU3NYECKUX SIBJICHUM WM (PU3NUYECKUX CBOMCTB Tel (M3y4eHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHa COXpaHEHUs PHEPTUHU, 3aBUCUMOCTb IEeprojaa KoseOaHUil MpYyKUHHOTO
MasiTHUKa OT Macchl Irpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTY/ABI MaJlbIX KoJIeOaHU,
NOpSMOJIMHEHHOE paclpoCTpaHEeHHE CBeTa, pas3liokeHue Oelnoro cBeTra B CIEKTp, M3Y4YEHUE CBOMCTB
n300pakeHMsI B TUIOCKOM 3€pKaJie M CBOMCTB M300paskeHHsl MpeIMeTa B coOMparoliel IMH3e, Halmo1eHue
CIUIOIIHBIX M JIMHEHUYATBIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 M30BITOUYHOTO
Habopa 000py0BaHMsl, OUCHIBATH XOJ OIBITA U €r0 Pe3yNbTaThl, HOPMYITHPOBATH BHIBOBL;

MIPOBOAUTHh TNPU HEOOXOJUMOCTH CEPHUI0 MpPSIMBIX H3MEPEHHH, Ompenenssi CpeJHee 3HayeHHe
u3MepsieMol BelIMuYMHBbI ((OKYCHOE paccTOsiHHuE coOuparouieil JuH3bI), 0O0CHOBBIBATH BHIOOpP crocoba
U3MepeHus (U3MEepUTENBHOTO Mproopa);

MPOBOJIUTh HCCIIEOBAHHE 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH C MCIIOJIB30BaHUEM IPSMBIX
U3MEepeHull (3aBUCUMOCTh IyTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM JBIKEHHM 0€3 HadaJdbHOH CKOPOCTH,
nepuojia KojaeOaHui MaTeMaTUYeCKoro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIjla OTPaXKEHUsS CBETa OT
yria majJeHus W yria OpejJoMJIeHUs OT yrjia NaJeHus): IUIaHUPOBAaTh MCCIEIOBAaHUE, CAMOCTOSITENIBHO
co0uparh yCTaHOBKY, (PMKCHpPOBATh PE3yJIbTaThl MOJYyYEHHONW 3aBUCUMOCTHU (M3UYECKUX BEJIMYMH B BHJIE
TaOJIHI U TpapUKOB, IPOBOAUTH BBIBOJBI M0 PE3YJIbTATAM HUCCIICAOBAHMS;

MIPOBOJIUTH KOCBEHHbIE M3MEPEHUS (PU3UUECKUX BEIMUUH (CPEIHSISI CKOPOCTh U YCKOPEHUE Tela MpH
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOTO MAACHUS, XKECTKOCTh MNPYXKHUHBI, KOIPPHUIMEHT

TPCHUS CKOJILXKCHUS, MCXaHUYCCKaA pa60Ta U MOIIHOCTb, 4aCTOTAa U NECPHUOI KOJIeOAaHMI MaTEeMaTHYECKOIO



U TIPYKUHHOTO MAasTHHKOB, ONTHYECKas Cuia cOOMparoleil JIMH3bI, paAHOaKTUBHBIN (OH): IUIaHUPOBATH
U3MEpEeHHs, cOOUpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATh MU3MEPEHUs, CIeAys MpPeIOKEHHON
UHCTPYKIMHU, BBIUUCIATH 3HAYCHHE BEJIMYMHBI W aHAIM3UPOBATH IOJTYYEHHBIE PE3yJbTaThl C Y4ETOM
3aIaHHOM MOTPEIIHOCTH U3MEPEHUM;

co0Jr01aTh MpaBuiIa TEXHUKHU OE30MTaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

pa3nuyatb OCHOBHBIC MPH3HAKK M3YyYCHHBIX (U3MYECKHMX MOJENel: MaTepualibHas TOYKa,
abCcoMOTHO TBEPJOE TEIO, TOUCYHBI MCTOYHHUK CBETA, Jy4, TOHKAs JHMH3a, TUIAHETapHas MOJENb aToMma,
HYKJIOHHas1 MOJIeJIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBl ACHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHHUYECKHX YCTPOWCTB C
UCIIOJIb30BAaHUEM HX OMHUCAHUS (B TOM YHCIE: CIIUIOMETP, JATUUKH MOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 3X0JIOT, OYKH, MEPUCKOT, (hoToammapar, ONTHIECKUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmonb3ys 3HaHHS O CBOMCTBaxX (HU3MYECKUX SBICHHA W HEOOXoauMble (usmueckue
3aKOHOMEPHOCTH;

WCIOJB30BATh CXEMBl M CXEMAaTUYHbIE PHUCYHKH HM3YYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PEUICHUH y4eOHO-MPAKTUYECKUX 3ajad,
ONTUYECKUE CXEMBI JIJISl TIOCTPOSHUS H300pakeHUH B TUIOCKOM 3€pKaJie U COOMparoIei JINH3E,

MPUBOJUTH MpPHUMEPHl (HAXOIUTh HWHGOPMAILMIO O MpHUMepax) MNPAKTHUECKOTO HCIOIb30BaHUS
¢u3nvecKknx 3HAHWH B TIOBCEAHEBHOM >KM3HU IS oOecriedeHus: OE30MacHOCTH MpH OOpameHuHn ¢
npubopaMy M TEXHHYECKHIMH yCTPOHCTBAMH, COXPAHEHUS 370POBbsl M COOJIOACHUST HOPM HKOJIOTHIECKOTO
MOBEICHUS B OKPYKAIOIIEN CPENE;

OCYILIECTBIATH MOUCK HH(popMaruu B IHTepHETE, CaMOCTOATEIBHO (OPMYIHPYsl HOUCKOBBIN 3a1poc,
HaXOJUTh ITyTH ONpEIENCHHUs JOCTOBEPHOCTH MOIyYeHHON MH(OpMAIMM Ha OCHOBE UMEIOIUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCTIOJIH30BATh TPU BBITOJHEHUH yYeOHBIX 3a/IaHUi HayYHO-TIOMYJISIPHYIO JIUTEPaTypy, CIIpaBOYHBIE
MaTepHaibl, pecypchl ceTu VHTepHeT, BiajeTh NpuéMamMu KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHMUS
uH(OpMaIK U3 OHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/IaBaTh COOCTBEHHBIE MMCEMEHHBIE H YCTHBIE COOOIICHHS HA OCHOBE MH(POPMAIINU U3 HECKOIBKUX
UCTOYHUKOB, MYOJUYHO MPEACTABIATh PE3yabTaThl MPOSKTHOM MIIM UCCIEI0BATEIbCKON NESTEIbHOCTH, MIPH
9TOM TPaMOTHO HCIOJb30BATh M3YYCHHBIH TNOHATHMHBIA amnmapar H3y4aemoro pasjaena (U3MKU |

COIIPOBOKAATH BBICTYIIJICHUC HpCSCHTaHHCﬁ C y‘-IéTOM 0cOo0eHHOCTEH AyJAUTOpUHU 06y‘-IaIOH.II/IXCH.



3. TEMATUYECKOE INTAHUPOBAHUE
Bcero 238 4, u3 HuX 6 4 — pe3epBHOE BpeMs
7 KIIACC

(2 9 B HEmEIMIO, BCETO 68 4, M3 HUX 3 4 — PE3EPBHOE BPEMS)

Tembl,
pacKpbIBalolIne
JAHHBII pa3e OcHoBHOe copep:kaHue OcHoBHBIE BHABI JJ1eKTPOHHbIE BocnurarenbHbie
IPOrpaMMmBbl, AesiTeJIbHOCTH o0pa3oBaTe/ibHbIe 3a1a4u
¥ KOJIMYECTBO 4aCOB, odyJaromuXxcst pecypcel
O0TBOIMMOE HA UX
u3y4yeHue
Pazgen 1. DUBUKA U EE POJIb B I03HAHUU OKPYKAIOIEI'O MUPA
dusnka — HayKa o dusuka — HayKa o mpupoze. SIBieHus BeisiBiienue paznnunii Mexay GU3HIECKUME U https://resh.edu.ru/ Beipaxars
npupoje —2 npupoabl. Gu3nuecKue sBICHUS: XUMUYECKUMU TpeBpaiieHusIMu. PacriosHaBaHue htto://school M03HABATEIIbHBIC
~ . - ~
MeXaHUUYECKHE, TEIUIOBBIE, U Knaccuukanus GU3NIECKUX SIBICHUMN: D-//SCROOT- MHTEPECH] B IPEAMETHOM
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC, | MEXaHWYECKUX, TETIJIOBBIX, JICKTPUUECKUX, collection.edu.ru/ jo6mactu «®dusmka» ¢
3BYKOBEIC MarHUTHBIX M CBEeTOBBIX. Habmronenue u Y4ETOM CBOMX
oTMcaHue PU3MUECKUX SBICHUN MHTEPECOB,
CIIOCOOHOCTEH,
dusznyeckue dusnyeckue BeMUUnHbL. M3Mepenue Omnpenenenune LEHbl 1eIEeHHs IIKaIbI TTOCTHKEHHH.
BEJIMYWHBI -2 1 ¢m3nueckux BennunH. Puzndeckue n3MepuTensHoro mpudopa. 3smepenue Beipaxarn
npubopsl. [lorpemHocTs H3MepeHuii JUHEHHBIX Pa3MEpOB TeJ U IPOMEXKYTKOB [IOHUMaHNE 3HAYCHUS
MesxayHapogHas cucTeMa eANHUIL BpEMEHH ¢ Y4ETOM NorpeiHocTei. M3mepenne HAyKH B )KU3HU

00BEMa XKUAKOCTH U TBEpAOTO Tena. V3mepeHne
TEMIEPATyPHI MPH TOMOIIH KUAKOCTHOTO
TEPMOMETpA U JaTYNKA TEMIIEPATYPBHI.
BrinosniHeHUE TBOPUECKUX 3aJIaHUH TI0 TIOUCKY
CII0co00B U3MEPEHHST HEKOTOPBIX (PU3MUECKUX
XapaKTepUCTHK, HAIPUMED, Pa3MEPOB MATIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX

[POCCUICKOTO OOIIECTBRA,
00eCIICUCHUN €T0
0e30MacHOCTH,
ryMaHHUTapHOM,
COI[HAIBHO-
PKOHOMUYECKOM

pazButun Poccuu.



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

00BEKTOB, OONBIINX PACCTOSHUM, MaJIbIX
MIPOMEXYTKOB BpeMeHu. OO0Cyx)aeHne
TIpeIaraeMbIX CIIOCOOOB

JeMoHCTpHUpOBaTH
HAaBBIKM KPUTHYECKOTO
MBILIUICHUS,
OTpeaAeIeHUS

EcrecTBeHHO-HAYUYHBIH
METOJ] IO3HaHus -2 4

Kak ¢u3uka u npyrue ectecTBeHHBIE
HayKy U3y4aroT npuponay. EctectBenno-
HAy4YHBIA METOJI IO3HAHUS:
HaOIt0/IeHNEe, TOCTAHOBKA HAYYHOTO
BOTIPOCA, BEIBIDKEHHUE THIIOTE3,
SKCIIEPUMEHT IO MPOBEPKE TUIIOTES,
00BsCHEHHE HAOII0AAEMOr0 SIBJIIEHHS.
Onucanne HU3NYECKUX SIBICHHIA C
MIOMOIIIBIO MOJICNICH

BeinBrkeHune runores, 00ObACHIIOINX IPOCThIE
SIBIICHUS, HAI[pUMEp: — IOYEMY OCTaHaBJINBAETCS
JBUKYILIEeCs MO0 TOPU30OHTANBHOM MOBEPXHOCTH
TEJI0; — I0YEMY B KapKyIO IIOT0ly B CBETIION
OJIeKIE MPOXJIATHEHN, UeM B TEMHOI.
[TpennoxeHue crioco60B MPOBEPKHU IMIIOTES.
[IpoBenenue ucciaenoBanHus 1Mo MpoBEpKe
Kakoitmnbo runoresbl. [locTpoenne mpoctedmmx
MoJieselt pu3nyeckux sSBJIeHUH (B BUIE PUCYHKOB
WM CXEeM), HallpuMep NaJieHue NMpeiMeTa;
MPSIMOJIMHEHHOE PAaCIPOCTPaHEHHUE CBETA

TOCTOBEPHOI HAYYHOU
nHGOPMAITUH U KPUTHKH
AHTHUHAYYHBIX
[IPECTaBICHUI.

PazBuBath u
MPUMEHSTH HABBIKU
HAOIIOICHMS,
HaKOIJICHUS U
cHCcTeMaTH3alun
(haKTOB, OCMBICIICHUS
OIIbITa B

HCCIEeN0BATEIECKOM
eI TEILHOCTH.
Pazpen 2. IEPBOHAYAJIBHBIE CBEJIEHUS O CTPOEHUU BEIIECTBA
Crpoenue BemectBa — | CTpOeHUE BELIECTBA: ATOMBI U HaOmonenne u nHTEpIpETaIlysl OTIBITOB, Bripaxats
1y MOJIEKYJBI, UX pa3Mepsl. OTbITHI, CBUJICTENLCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM [MO3HaBaTEJILHBIE

AOKa3bIBaOIHE JUCKPETHOC CTPOCHUC
BCIICCTBA

CTPOCHUHM BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3nuYHBIX BemecTB B Boge. OueHka pa3mepos
aTOMOB ¥ MOJIEKYJI C UCITIOJIb30BAHUEM
(dhoTorpaduii, MOTyUYEHHBIX HA AaTOMHOM CHIIOBOM
mukpockore (ACM) — naboparopHas paboTa 1o
teme: «OLeHKa JuaMeTpa aToMa METOJIOM PSZIOB
(c ucnonpzoBanueM QGoTorpaduii)».
OmnpeaeneHre pa3MepoB MAJIBIX TEJ

MHTEpECHI B IPEIMETHON
o0acTu «Dusnka» ¢
Y4ETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
ITOCTHOKEHHIA.
JeMoHCTpHpOBaTH
HABBIKH KPUTHUECKOTO

JIBuxeHue u
B3aMMOJICHCTBHEC
YaCTHI] BEMIECTBA — 24

JBmxenue yactuil Bemecta. CBs3b
CKOPOCTHU JABUKECHUS YaCTHUII C
TeMreparypoil. bpoyHoBckoe
IBIDKEHHE, TP Py3Hs.
BzaumopneiicTBue yacTHIl BEIICCTBA:
MIPUTSHKEHUE W OTTATKHBAHNC

HaGmonenune u 00bsicHeHHE OpPOYHOBCKOTO
IBWOKeHus U sBieHus auddysun. [Iposenenue u
00BSICHEHHE OITBITOB IT0 HAOIFOICHHIO TETIIOBOTO
pacmmpenus ra3os. [IpoBenenne u o0bsICHEHNE
OTIBITOB MO0 OOHAPYKCHUIO CHJT MOJICKYJIIPHOTO
MPUTSHKEHUS U OTTAIIKUBAHUS

MBIIILJICHUS,
OIIpeACICHMYS
JTOCTOBEPHOIN Hay4YHOMU
MHQOPMAIINH U KPUTHKH
AHTHMHAYYHBIX

[pe/ICTaBICHUI.




ArperaTHble
COCTOSIHUSI BELIECTBA —
29

ArperaTHbIe COCTOSIHUS BEIIIECTRA!
CTPOCHUE T'a30B, JKUIKOCTEH U TBEPIBIX
(KpuCTATHYIECKUX) Te1. B3anMocCBs3h
MEX/1y CBOWCTBAMH BEILIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSX U HX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM.
OCoOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI

Omnwucanue (c UCTIOIB30BaHUEM MPOCTHIX
MOJIEJICH) OCHOBHBIX Pas3IMIMil B CTPOCHHH Ta30B,
KUIKOCTEH U TBEPABIX Teil. OOBsICHEHUE MaJIOH
C)KMMaEeMOCTH JKUAKOCTEH U TBEPABIX Ted,
00JIBIIION CxXMMaeMocTH ra3oB. OObICHEHNE
coxpaHeHus1 GOPMBI TBEPIBIX TN U TEKYIECTH
xunkoctu. [IpoBeaeHue OmbITOB,
JIOKa3bIBAIOIINX, YTO B TBEPIOM COCTOSHIH BOJIBI
YaCTHIIBI HAXOATCS B CPETHEM JIANBIIE IPYT OT
npyra (TUIOTHOCTh MEHBIIIE), YEM B JKUKOM.
YcraHoBieHHE B3aUMOCBSI3H MEXKITY
O0COOCHHOCTSIMH arpeTaTHBIX COCTOSIHUH BOJBI U
CYIIIECTBOBaHNUEM BOJIHBIX opraHu3mMos (MC —
OuoJorusi, reorpadus)

PaszBuBath u
TPUMEHSTH HABBIKH
HaOJII0IeHU,
HAKOIUICHUS U
cHCTEMaTH3alu1
(haKTOB, OCMBICTICHUS
OIILITA B
HCCIIeN0BAaTCIbCKOM
eI TEIbHOCTH.

Pazgen 3. IB

WKEHUE U B3BAUMOJENCTBHUE TEJI

MexaHunueckoe
IBWKEHUE — 3 4

MexaHnuyecKoe IBUKEHHE.
PaBHOMepHOE 1 HEPaBHOMEPHOE
neuxenne. Ckopoctb. CpenHss
CKOPOCTH IIPH HEPaBHOMEPHOM
IBIDKeHHH. Pacyér myTH u BpeMeHn
JIBUKEHUS

HccnenoBanne paBHOMEPHOTO JIBHIKEHUIS,
oTpesieNieHne ero npu3HakoB. HaGmronenue
HEPaBHOMEPHOTO JIBWKEHHS U OTIpe/IeJICHUE Er0
OTIIMYXH OT PABHOMEPHOTO JBH)KECHUSI.
Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBHKEHHS (IIapHKa B )KUAKOCTH, MOJEIH
JNIEKTPUYECKOTO aBTOMOOWIIS U T.JI.).
Omnpenenenue cpegHeld CKOPOCTH CKOJIBKEHUS
OpycKa WU IapuKa 10 HAKIIOHHOM IIOCKOCTH
Pemenwne 3amaq Ha onpe/ieieHne My TH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOr'O JBMKEHHS. AHAIIN3
rpaMKOB 3aBUCUMOCTH IYTH U CKOPOCTHU OT
BpEMEHH

Bripaxats
MO3HABaTEILHbIC
MHTEPECHI B IIPEAMETHON
oOnactu «Duznkay c
YYETOM CBOUX
WHTEPECOB,
CITOCOOHOCTEH,
ITOCTHKEHUI.

Bripaxats
MOHUMaHUE 3HAUYEHUS
HAaYKU B KU3HU
[POCCHICKOTO OOIIIECTBa,
00ecredeHnH ero

Wuepus, macca,
IUIOTHOCTL — 4 4

SBnenune nHepnMu. 3aKOH HHEPITUH.
B3aumopeiicTBue Ten Kak nmpuyrHa
HU3MEHEHUS] CKOPOCTH JABHXKCHHUS TETL.
Macca kak Mepa HHepTHOCTH TeJa.
ITnotHOCTE BemecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYH B
equHnIe 00hEMa BEIIECTBA

OOBbacHEeHUE U TPOTHO3MPOBAHHUE SIBIICHUH,
00yCJIOBIIEHHBIX WHEPLMEH, HAaIpUMEp, UTO
MPOUCXOJUT IPU TOPMOKEHUH MM PE3KOM
MaHeBpe aBTOMOOWIIS, TIOYEMY HEBO3MOKHO
MIHOBEHHO MPEKPAaTUTh JBIKEHHE Ha
BEJIOCHIIEIC WIIM caMoKarte u T. 1. [IpoBeneHue u
aHaJIN3 OIBITOB, IEMOHCTPUPYIOLINX N3MEHCHNE
CKOPOCTH JIBIKCHUS Tella B Pe3yiIbTaTe AeHCTBHA
Ha HEro JIpyrux tei. Pemienue 3amau Ha

0e30IMacHOCTH,
CyMaHHTapHOM,
COLlMaJIbHO-
PKOHOMUYECKOM
pazButuu Poccum.
JleMoHCTpHpOBaTh
HaBBIKU KPUTUYECKOIO
MBILIUICHUS,

onpeeacHUs




OTpeICTICHUE MACChI Tela, ero 00bEMa 1
mwioTHoCTH. [IpoBeneHme n aHaTN3 OTIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBHCUMOCTh U3MEHEHUS
CKOpPOCTH TeJIa OT €r0 MacChl IPH
B3aUMOJIeCTBUHU Tell. 3MepeHue Macchl Tea
pazIHBIME criocobamu. OmnpeneneHre
IJIOTHOCTH TEJIa B PE3YJIbTATe H3MEPEHUS €T
MacChl U 00bEMa

JIOCTOBEPHOM Hay4YHOU
nH()OPMAITUN U KPUTHKH
AHTUHAYYHBIX
[IPECTaBICHUI.
PasBuBarts u
MPUMEHSATh HABBIKH
HAOII0ICHMS,
HAKOILJICHUS U

Cuna. Buner cun — 14
q

Cuia KaKk XapakTepUCTHKa
B3aumozencTus tea. Cuia ynpyroctu
u 3aKk0H ['yka. MI3mepeHue cuisl ¢
ITOMOIIBIO THHAMOMETpa. SIBiIeHne
TATOTEHUS U cria TshkecTH. Cuita
TSDKECTH Ha APYTHX IUIaHeTax. Bec
tena. Hesecomocts. CnioxeHue cuil,
HaIlpaBJICHHBIX IO OAHOU MPSIMOM.

PaBHozelicTBYyrOmadA cwit. Cuna TpeHusl.

Tpenune ckonbKeHHUS U TPEHUE TTOKOSI.
Tpenue B npupose 1 TEXHUKE

N3yuenue B3aMMOJEHCTBUS KaK IPUYHUHBL
W3MEHEHHUs! CKOPOCTH TeJla WM eTo Je(QOpMaIHH.
Ornucanue peaqbHbIX CUTYaIli B3aUMOACHCTBUS
TEJI C IOMOILBI0 MOAETEH, B KOTOPBIX BBOJUTCS
MOHATHE U U300pakeHHe CUIIbL. M3ydueHne Cuiibl
ynpyroctu. MccnenoBanue 3aBUCUMOCTH CHJIBI
YIPYTrOCTH OT yJUIMHEHUSI PE3UHOBOTO IITHYpa
WJIH TIPYKHUHEI (C TOCTpOeHNeM rpaduka).
AHanu3 NpaKTHYECKUX CUTYaLMH, B KOTOPBIX
MIPOSBIISIETCS IEHCTBHUE CUIIBI YIIPYTOCTH
(ynpyrocTth Ms4a, KpOCCOBOK, BETOK JepeBa U
Ip.). AHaIM3 CUTyalui, CBA3aHHBIX C SIBJICHHEM
TaroreHus. OObsICHEHHE OPOUTATBHOTO
JBUKCHUS TUTAHET C UCIIOJIb30BAHUEM SIBJICHHS
TATOTEHUS U 3aKOHA UHepuuu. Vizmepenue Beca
Tella ¢ MOMOIIbI0 TuHaMoMeTpa. OGoCcHOBaHME
3TOTO crocoda U3MEpeHus. AHAIU3 1
MOJIETTMPOBAHUE SBICHHSI HEBECOMOCTH.
OKCIepUMEHTaIbHOE MOTY4YE€HUE IPaBUIa
CJIOKEHHS CWJI, HAIPaBJICHHBIX BAOIb OJHOMN
npsmoit. OnpeneneHye BeIMYHbI
paBHOJIeHCTBYIOLIEH cril. M3ydeHue cuibl TpeHus
CKOJIBYKEHHS U CHITBI TPEHUS TTOKOS.
HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS OT
CHWJIBI IaBJIEHHS U CBOMCTB TPYILIUXCS
MTOBEPXHOCTEH. AHAIN3 MPAKTHICCKUX CUTYAITHH,
B KOTOPBIX MPOSIBIISIETCS 1€ ICTBUE CUIIBI TPEHUS,
HCTIONB3YIOTCS CIOCOOBI €€ YMEHBILICHHS TN
yBenMueHHs (KaTaHue Ha JIbDKax, KOHbKaX,

CHCTeMaTHU3alun
(haKTOB, OCMBICIICHUS
OIILITA B
HFCCJIEIOBATEIbCKON
eSITENbHOCTH.




TOPMOKEHUE aBTOMOOWIISI, UCTIOIh30BAHUC
MOJIIIATTHAKOB, TJIABAHUE BOJIHBIX YKUBOTHBIX U
np.). Pemenwne 3amad ¢ ncmonp3oBanneM GopmMys
JUTSL pacué€Ta CUJIBI TSDKECTH, CHITBI YITPYTOCTH,
CHUTBI TPEHHUSI

Pazien 4. JABJEHUE TBEPIBIX TEJ, J)KUIKOCTEM Y TA30B

Hasnenue. [lepegaua
JIaBJICHUS TBEPABIMU
TEJIaMU, JKUJIKOCTIMHU
W razaMu — 3 4

Hasnenne. CriocoObl yMEHBIIICHUS U
yBEIUYEHHUs JaBieHus. J[aBieHue rasa.
3aBUCHUMOCTb JaBJICHUS I'a3a oT 00bEMa,
Temneparypsl. llepenaya naBieHus
TBEPABIMU TEJIAMHU, )KUAKOCTIMHU U
razamu. 3akoH [lackans

AHanu3 1 00BSICHEHHE OIIBITOB U MPaKTHYECKUX
CUTYallMii, B KOTOPBIX MPOSIBISAETCS CUIIA
naBinenns. O60CHOBaHUE CIIOCOOOB YMEHBIIIEHUS
U YBEJIMYEHUS NaBneHus. M3yuenne 3aBUCHMOCTH
JaBIICHHS Ta3a 0T 00bEMa U TEeMIIEPaTyPHhI.
Uzyuenne ocoOeHHOCTEH Tepeauu JaBIeHUS
TBEPABIMH TEJIAMH, XKUIKOCTSIMU U Fa3aMH.
ObocHoBaHUE pe3yIbTATOB OIBITOB
0COOEHHOCTSAMH CTPOCHHS BEIIECTBA B TBEPIOM,
XKHUJIKOM U ra3000pa3sHOM COCTOSIHUSIX.
OKCIIEpUMEHTAIBHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackans. Pemenune 3ana4 Ha pacu€Tr JaBieHUs
TBEPZIOIO TeJIa

Bripaxatb
[M03HABATEIbLHEIC
HMHTEPECHI B IPEAMETHOU
oOmactu «Puznkay c
Y4ETOM CBOUX
MHTEPECOB,
CII0OCOOHOCTENH,
TOCTHUKEHU.

Bripaxats
MOHUMaHUE 3HAUYEHUS
HAYKW B KU3HU
[POCCHUICKOTO O0IIECTRA,
00ecreYeHnH ero

JlaBienue KUIKOCTH —
54

3aBUCUMOCTbD JIaBJIEHHS KUIKOCTH OT
riyOuHsl. [ITHeBMaTHUECKHEe MaIIUHBI.
I'mppocTraTuyeckuil mapajokc.
Coobuiaronyecs CoCyIbl.
I'mnpaBnuyeckne MexaHU3MBI

HccaenoBanye 3aBUCHMOCTH JaBJIEHHS )KUIKOCTH
OT TITyOWHBI TOTPYKEHUS U TUIOTHOCTH
JKUIKocTH. Habmofenne u o0bsacHenne
THUIPOCTATHYECKOTO MMapaiokca Ha OCHOBE 3aKOHA
[Nackans. M3y4yenne cooOmIaronmMxcsi COCY/I0B.
Pemenue 3aau Ha pacuér AaBICHUS KUIAKOCTH.
OO0BsICHEHUE TIPUHITATIA JEHCTBUS
THJIPABIMYECKOTO Mpecca, THEBMAaTUIECKIX
MaIuH. AHaIH3 U 00BSICHEHUE MPAKTHICCKIX
CUTYaIU, IEMOHCTPUPYIOLIUX IPOSBICHUE
JIaBJIEHHMS KUIKOCTH U 3akoHa Ilackais,
HaIpuMep MPOIECCOB B OpPTraHU3Me MPU
TyOOKOBOIHOM HBIPSIHUHU

0€3011aCHOCTH,
TYMaHUTAPHOM,
CoLMaIbHO-
SKOHOMUYECKOM
pa3Butuu Poccuu.
JeMoHCTpHpOBaTH
HABBIKM KPUTUUYECKOTO
MBIIILICHUS,
OTIpeACTICHIS
JTOCTOBEPHOI Hay4YHOMU
MHGOPMAITUN U KPUTHKU
AHTHHAYYHBIX
[pE/ICTaBIICHUIA.

AtmochepHoe
JaBJIeHHE — 6 9

AtMmocdepa 3emin u aTMochepHOe
namieHue. [[puarHbI CyIecTBOBaHUS
BO3IyIIHON 000m0ukH 3emitd. OTBIT
Toppuuennu. U3mepenue
aTMoc(hepHOro JaBiieHUs. 3aBUCHMOCTh

DKCIepUMeHTATbHOE OOHAPYKEHUE
aTMOC(epHOTo JaBiieHNs. AHAIH3 U O0BSICHEHUE
OIIBITOB M IIPAKTUYECKUX CUTYaIHi, CBI3aHHBIX C
JelcTBHEM aTMOC(HEPHOTO AABICHHUSL.
OOBsicHeHHE cylIecTBOBaHMUS aTMocephl Ha

PasBuBath n
MIPUMEHSTH HABBIKH
HaOJIIOICHUS,
HAKOILJICHUS U
CHCTEMAaTU3aIUN




aTMOC(EpPHOTO JIaBJICHUS OT BHICOTHI
Haj ypoBHeM Mopst. [Ipubopsr ms
M3MepeHws aTMOC(epHOTO TaBIEeHUS

3emMJie ¥ HEKOTOPBIX IUIAHETaX HIIH €€ OTCYTCTBUS
Ha JApyrux mranerax u Jlyne. O0bpsacHeHne
HN3MEHEHUs INIOTHOCTH aTMOC(EPBI C BEICOTOH U
3aBHCHUMOCTH aTMOC()EpPHOro JaBICHUS OT
BbICOTHI. Pemenne 3anay Ha pacuér
atMocepHoro npasneHus. Vzydenne ycTpoicTBa
OapoMmeTpa-aHepouaa

(haKTOB, OCMBICIICHUS
OITBITA B
FICCIIEJOBATEIIHLCKOM
eTEILHOCTH.

JelicTBuE KUIKOCTU U
rasa Ha IOrpy>KeHHOE
B HUX TeJIO — 7 4

HelicTBue )XUIKOCTH U raza Ha
MOrPY’KEHHOE B HUX TEJIO.

BrrrankuBaromas (apxuMenoBa) cria.

3akon Apxumena. [lnaBanue Tei.
BosnyxomnaBanue

DKcnepuMeHTaNbHOE O0HApY)KEHUE JeHCTBUS
JKUAKOCTH ¥ ra3a Ha MOrpyKEHHOE B HUX TEJO.
OrnpeneneHre BRITAIKUBAIOLIEH CUIIBI,
JEHCTBYIOLIEH Ha TEJIO0, IOTPYKEHHOE B
XKHUIKOCTh. [IpoBenenue n 06cyKaeHUE ONBITOB,
JEMOHCTPHPYIOIIUX 3aBHCUMOCTD
BBITAJIKUBAIOLIEN CUJIbI, IEUCTBYIOLIEN HA TEJIO B
XKHUJIKOCTH, OT 00BbEMa MOTPYKEHHOH B KUIKOCTD
YacTH TeJla ¥ OT INIOTHOCTH XUIKOCTH. IIpoBepka
HE3aBHCHMOCTH BBITAJIKABAIOLIEH CHIIBI,
JEefCTBYIOIEH Ha TEIO B KHUJIKOCTH, OT MacChl
tena. MccnenoBanue 3aBUCUMOCTH Beca Tela B
BOJIE OT 00BEMA MOrPY>KEHHOM B )KUIKOCTh YacTU
Tena. PelleHne 3a1au Ha NPUMEHEHNE 3aKOHA
ApxvMesa 1 yCcIOBHA TIaBaHUS Tell.
KoHncTpynpoBanue apeomeTpa win
KOHCTPYMPOBAHUE JIOJKU U ONIPEEIICHHE €€
IrPYy30I0AbEMHOCTH

Paspea 5. PABOTA U MOIHOCTbD. DHEPI'USA

PaGora 1 MOIHOCTE —
3q

Mexanunueckas padota. MomHOCTh

OKCNepUMEHTAIIBHOE OIIPEIEIICHNE
MEXaHWYECKOW PabOTHI CHUJIBI TSKECTH MPHU
[1aJICHUU TEJIa U CUJIBl TPEHHUS [P PaBHOMEPHOM
MIEpEMELEHUH TeJIa TI0 TOPU30HTAIBHON
noBepxHocTH. Pacué€r MomHoOCTH, pa3BUBacMOM
IIpyu obEME 110 JecTHUIE. PeleHne 3anad Ha
pacuéT MexaHM4eCcKOH paboThl U MOIIHOCTH

Bripaxats
[03HaBaTeJIbHbIE
MHTEpECHl B MPEMETHON
oOnactu «Duznkay ¢
YY4ETOM CBOUX
MHTEPECOB,

CIIOCOOHOCTEH,




[IpocTeie MexaHU3MBI
-5

[IpocTeie MeXaHU3MEIL: phIyar, OJIOK,
HaKJIOHHAS TUTOCKOCTh. [IpaBmino
paBHOBecus poryara. [Ipumenenne
MpaBuJia PaBHOBECHS phlyara K OJIOKY.
«3ooTtoe mpaBmuito» Mexanuku. KI1/]
MPOCTHIX MeXaHm3MOB. [IpocTrie
MEXaHHU3MBI B OBITY ¥ TEXHUKE

Onpe/erieHne BBIMTPBIIIA B CHUJIE MTPOCTHIX
MEXaHM3MOB Ha IPUMepe pbluara, MOJBUKHOTO 1
HEMOJIBIKHOTO OJIOKOB, HAKJIOHHOM TNTIOCKOCTH.
HccnenoBanue ycnoBusi paBHOBECHS pblyara.
OO6HapyXeHe CBOHCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTaX M MPHUCIIOCOOICHUSX,
HCIIONIb3YEMBIX B OBITY U TEXHUKE, & TAKKE B
JKUBBIX OpraHu3Max. JKCIIePUMEHTAIBHOS
J0Ka3aTeNbCTBO PABEHCTBA PadOT MpH
MPUMCHCHHHU NPOCTBIX MEXaHU3MOB.
Omnpenenenne KIIJ] HakTOHHON TIIOCKOCTH.
Pemenwne 3amaq Ha mpuMeHEHNE TIpaBUiIa
paBHOBecus pbryara v Ha pacuét KITJ{

TOCTHUKEHHM.
Bripaxatb
MOHNMAaHWe 3HAYCHUS
HAYKH B XKU3HU
POCCHIICKOTO OO0ITIEeCTBA,
00ecreYeHnH ero
0e30MMacHOCTH,
TyMaHUTapHOM,
COIMaIbHO-
SKOHOMHUYECKOM
pasButuu Poccum.
JleMoHCTpUpOBaTh
HaBBIKH KPUTUYECKOTO

Mexannueckas
sHeprus —4 4

Mexanndeckas aneprusi. Kuneruueckast
Y IOTEHIMaIbHAs HEPTusl.
[IpeBpamienue ogHOTO BUAA
MEXaHUYECKOM 3HEPTUU B IPYTOM.
3aKOH COXpaHEHUs YPHEPTUN B MEXaHUKE

OKCepUMEHTATILHOE OIpe/IeIeHNe U3MEHEHUS
KWHETUYECKON Y NOTEHIMAIbHON SHEPTHUM TeJIa
[IPU €r0 CKaThIBAHUU 10 HAKIIOHHOM MJIOCKOCTH.
DopMyIHpPOBAHUE HA OCHOBE UCCIIEI0OBAHUSA
3aKOHA COXPaHEHHUsI MEXAHUYECKON SHEPIUH.
OO6cyxieHne rpaHull IPUMEHUMOCTH 3aKOHA
coxpaHeHus sHepruu. Pemenue 3anad ¢
HCNOJIb30BAHUEM 3aKOHA COXPAHEHUS SDHEPTrUU

MBILICHHS,
OTIpeICIICHUS
TOCTOBEPHOI HAYYHOU
MHQOPMAIUH U KPUTHKH
AHTHHAYYHBIX
[peICTaBICHUN.




8 KJIACC

(2 1 B Hegemto, Bcero 68 4, U3 HUX 3 4 — pPe3epBHOE BPEMsI)

Tembl,
pacKpbIBaoIue
JAHHDI pase OcHOBHOE cofiep:kaHne OcHOBHbIE BH/IbI DJIeKTPOHHbIE BocnurareibHble
IIpOrpamMMBl, AeATeJIbHOCTH oGpa3oBaTeJIbHbIE 3a1a4n
U KOJIMYECTBO YaCOB, o0yuaromuxcst pecypceel
OTBOIMMOE HA UX
n3ydyeHue
Paznen 1. TEIIJIOBBIE SIBJIEHU S
Crpoenue u cBoiictBa | OCHOBHBIC MOJOKEHHS MOJICKYJISIPHO- HaGumtoienue 1 MHTEpIpeTalys ONbITOB, https://resh.edu.ru/ Beipaxars
BeecTBa — 7 4 KUHETHYECKOM TEOPUH CTPOCHHS CBHJICTEIILCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM [03HABATEIIbHBIC

BelecTsa. Macca U pa3Mepbl aTOMOB U
MOJIeKyJ1. OTBITHI, TIOTBEPIKIA0IINE
OCHOBHBIE TTOJIO)KEHHSI MOJIEKYJISIPHO-
KUHETH4eCKOU Teopun. Monenu
TBEPJIOTO, KUJIKOTO U Ta3000pa3HOTO
COCTOSTHUI BEIIEeCTBA.
Kpucrannmueckue u amopdHbIe Telna.
OOBsICHEHUE CBOMCTB ra3oB, KUIAKOCTEH
1 TBEPABIX TEJl HA OCHOBE TTOJIOKCHHIA
MOJICKYJIIPHOKUHETUYECKOIN TEOpHUH.
CMauvBaHWEe U KaWLISIPHBIC SBIICHUS.
TernoBoe paclIUpeHUE U CKaTue

CTPOCHUHM BEIIECTBA: OMBITHI C PACTBOPEHUEM
pa3NUYHBIX BEIIECTB B Bojie. Pemenune 3a1a4 1o
OLIEHMBAHUIO KOJIMYECTBA aTOMOB MJI MOJIEKYJI B
eavHuUIEe 00bEMa BellecTBa. AHAJIN3 TEKCTa
JPEBHUX aTOMUCTOB (Hanmpumep, hparMeHTa
noambl Jlykpernus «O npupoe Bewein») ¢
U3J0KEHnEM 000CHOBaHUI aTOMHON THIIOTE3BI
(cmpIcToBOE uTeHHE). OleHKa YOS AUTEITLHOCTH
9THX 000cHOBaHUH. O0BsICHEHNE OPOYHOBCKOTO
JBIDKEHUS, IBICHUS TUQPy3un U pazanaui
MeX]ly HIMU Ha OCHOBE TIOJIOJKEHHIH
MOJIEKYJISIPHO-KUHETUIECKOW TEOPUU CTPOCHUS
BemiecTBa. OOBsICHEHNE OCHOBHBIX DAzl B
CTPOCHUH T'a30B, KUAKOCTEH U TBEPABIX TeN C
HCIIONb30BAaHUEM IIOJIOKECHHUM
MOJIEKYJISIPHOKMHETHYECKOH TEOPHH CTPOCHUS
BemiecTBa. [IpoBeneHue OnpITOB MO
BBIpAILMBaHUIO KPUCTAJLIOB IOBAPEHHOM COJIH
unu caxapa. [IpoBeneHue u 00bsCHEHUE OIBITOB,
JEMOHCTPHPYIOIINX KAIWIUISIPHBIE SIBIICHHUS U

http://school-
collection.edu.ru/

MHTEPECHI B IIPEIMETHON
oOmactn «Puznka» c
YYETOM CBOUX
MHTEPECOB,
CITOCOOHOCTEH,
ITOCTHKEHUI.
Bripaxats
MOHUMaHWe 3HAYCHUS
HAYKU B KU3HU
[POCCHICKOTO O0IIECTBa,
00ecredeHnH ero
0e30MMacHOCTH,
CyMaHHUTapHOM,
COLMANIEHO-
PKOHOMUYECKOM
pazButuu Poccum.
JleMoHCTpHpOBaTh
HaBBIKA KPUTHYECKOIO
MBILICHUS,
onpeaeacHus



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

siBJIeHUe cMauuBaHusa. OOBSICHEHUE POIIU
KaIMAJUTAPHBIX SIBIICHUH IS IOCTYIUICHUS BOJIBI B
opraHusM pacteHuii. Habaroaenue, mpoBeAcHNE U
00BSICHCHHE OTIBITOB MO HAOJIOJICHUIO TEIIJIOBOTO
pacIIMpeHns Ta30B, KUIKOCTEH U TBEPABIX TEI.
OOBsICHEHHE COXPaHECHHS 00bEMa TBEPIBIX TET,
TEKYYECTH JKUJKOCTHU (B TOM YHCIIE, PA3HUIIBI B
TEKYYECTH JIJIS PA3HBIX YKHJKOCTEH), TaBICHUS
rasza. [IpoBeneHue onpITOB, JEMOHCTPUPYIOIIIX
3aBHCUMOCTD JaBJICHUs BO3/lyXa OT ero o0bémMa u
Harpe€BaHuA WJIN OXJIAKACHUSA, U UX 06’LHCHCHI/IC

JIOCTOBEPHOM Hay4YHOU
nHGOPMAITUH U KPUTHKH
AHTUHAYYHBIX
[IPECTaBICHUI.

PasBuBath n
MPUMEHSTh HABBIKU
HAOII0ICHMS,
HAKOILICHUS 1
CHCTEMaTH3alliI
(haKTOB, OCMBICIICHUS
OIIBITA B

Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS. HCCIEI0BATEIBCKON
AHanu3 NpakTUYECKUX CUTYalldi, CBI3aHHBIX CO NEATENBHOCTH.
CBOWMCTBaMH ra30B, JKMAKOCTEH U TBEPABIX TEJ

Tennossle poriecchl — | TemnepaTypa. CBs3b TeMIepaTypbl cO O6ocHOBaHKE IPABHIT H3MEPEHUS TEMIICPATYPHI. Beipaxats

214 CKOPOCTBIO TEIUIOBOTO IBUKECHHUS CpaBHeHHE pa3IUUHBIX CIOCOOOB U3MEPEHUS U MO3HaBaTENbHbIE

yacTull. BHYTpeHHSS SHEpTHsL.
Crioco6b! U3MEHEHHs BHYTpEHHEHN
SHEPTrHuM: TeIuIonepeaada u COBEpIICHIe
paboTel. Buapl Temnonepenayn:
TETUTOTPOBOIHOCTE, KOHBEKIIHSI,
myaenne. KomuaecTBo TEmioThI.

Y nenbHast TETIIOEMKOCTH BEIIIECTBA.
TennooOMeH U TETUIOBOE paBHOBECHE.
YpaBHEHUE TEIJIOBOTrO OajaHca.
[InaBiieHue u oTBEpACBaHNE
KPUCTAIUTMYECKUX BEIIECTB. Y IeTbHas
TerioTa masienus. [lapoodpazoBanue
u koHaeHcanus. Mcnapenue. Kunenue.
VY aenbHas TerIoTa mMapooopa3oBaHMsL.
3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS OT
aTMoc(epHOTo JaBjieHus. BiiaxxHOCTh
BO3/1yXa. DHEpPrus TOIIMBA. Y AeNbHas
TerioTa cropanus. [IpuHINITEL paboTHI
temnoBeIX auraresei KIIJ[ remmoBoro
nBurartens. TermoBbie ABUraTeId U
3alluTa OKpYKarouen cpenbl. 3aKoH

mKai temneparypsl. Habmoenue u o0bscHeHe
OIIBITOB, ACMOHCTPUPYIOHINX U3MCHCHUE
BHYTPEHHEH YHEPTHU TeJsia B Pe3ysIbTaTe
TeIIoNepeaay ¥ padOThl BHEITHUX CHIL.
Habmronenue u 00bsICHEHNE OTIBITOB,
00CyXJIeHHEe TIPAKTUUECKUX CHTYaIHH,
JEMOHCTPHPYIOIINX Pa3INYHbIC BUIIbI
TETUIONEepeaut: TETIONPOBOHOCTD, KOHBEKIIUIO,
uznyuyenue. MccienoBanue sSiBICHUS
TEm1000MeHa NPY CMEMIMBAHUH XOJIOTHON
ropstueit Boapl. Habmonenne ycraHoBIeHUs
TETIOBOTO PABHOBECHS MEXKTy TOpsiueii 1
XO0JIOAHOM Bojol. Onpenenenre (M3MepeHune)
KOJIMYECTBA TEIUIOTHI, IOJY4EHHOTO BOAOH MpH
TETI000MEHE C HarPEThIM METAJUNTUIECKUM
munuHApoM. OnpeneneHue (M3MepeHHe)
yIIebHOW TeTII0EMKOCTH BellecTBa. Pemenne
3aj1a4, CBSI3aHHBIX C BBIYHUCICHUEM KOJIHMYECTBA
TETIOTHI U TEIIOEMKOCTH IIPHU TEII000OMEHe.
AHanu3 cuTyanui IpakTH4ecKoro
HCIOJIb30BaHMS TEIJIOBBIX CBOMCTB BEIIECTB U

WHTEPECHI B IPEIMETHOM
obmactu «PusnKay ¢
YYETOM CBOUX
WHTEPECOB,
CITOCOOHOCTEH,
TTOCTHUYKEHU.
Bripaxats
[MOHUMAaHUE 3HAUCHUS
HAYKH B dKU3HU
[POCCHICKOTO OOIIIECTBa,
00ecreYeHnH ero
0e30MMacHOCTH,
TyMaHUTapHOM,
COIMaIbHO-
PKOHOMUYECKOM
pa3sutuu Poccuu.
JleMoHCTpHpOBaTh
HABBIKH KPUTHIECKOTO
MBIIIUTCHHS,
OTIpeCTICHUS

TOCTOBEPHOM Hay4yHOH




COXpaHCHHA U IPCBPALICHN SHCPIUU B
TEIIOBBIX IIpOoIEccax

MaTepHasoB, HAIIPUMED, B IIEIIAX
SHEProcOepeKeHNS: TETUTON3OIISIIHS,
SHEprocOeperaronue KPoIIy,
TEPMOAKKYMYJISITOPHI U T. A. HabmoneHue
SIBIICHUH MCTIAPSHUS U KOHICHCAITHH.
HccnemoBarne mporecca nCnapeHust pa3TuIHbIX
xuakoctedl. OObSICHEHUE SIBJICHUH HCIIAPCHHUS U
KOHJICHCAIIUU Ha OCHOBE aTOMHO-
MOJIEKYJIsIpHOTO yueHus. HaOmronenue u
00BsICHEHHE TIPOIIECCa KUTICHUS, B TOM YHCIIC
3aBUCUMOCTHU TEMIICPATYPHI KUIICHUA OT
nmainenns. OnpeneneHue (M3MepeHue)
OTHOCHUTEIHFHON BIIKHOCTH BO3TyXa.
HaGuroienue npotiecca riaBieHUs
KPUCTAIUTMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHEeHHeE MTPOIIECCOB TTABIEHUS
KpUCTAJNIMYCCKUX TCJI U Pa3MATYCHUA IIPU
HarpeBaHuu aMopQHbIX Ted. Onpeaenenue
(M3MepeHne) yaenbHON TeTUIOTHI IIaBICHUS
nbaa. OObsICHEHUE SABJICHUN IUUIABICHUSA U
KPUCTAJIM3AIMK HA OCHOBE
ATOMHOMOJIEKYJISIPHOTO y4eHus. Pemenue 3anay,
CBSI3aHHBIX C BHIYHCIICHHEM KOJMYECTBA TEILUIOTHI
B IIpOIIECccax TEIIONEPeIadun MPH MIABJICHUU U
KpucTtajuim3alnuun, UCIIap€HUU U KOHACHCAlluU.
AHaM3 CUTyanui NpakTUIeCKOro MPUMEHEHUS
SIBIICHUM TUIaBICHUS U KpucCTa/uiM3anunu,
HAIIpUMeED, MOJIYUYECHUE CBEPXUHUCTHIX
MaTepuasoB, COJeBas rpeika u Jp. AHau3
paboThI U OOBSICHEHUE PUHIIMIIA ACHCTBUS
TCIIJIOBOT'O ABUIaTECIISA. Brraucnenne konmuuecTna
TEIUIOTHI, BBIJCIISIOMIETOCS IIPH CTOPaHUH
pas3nuyHbIX BUOB TorwiuBa, U KIIJI nBurarens.
OO0CyXIeHHE IKOIOTHUSCKHUX TTOCTIEACTBUIH
WCTIONIb30BAHUS IBUTATENIeH BHYTPEHHETO
CTOpaHUs, TEIUIOBBIX U THAPOIEKTPOCTAHIIUN

MHGOPMAITUN U KPUTHKU
AHTHHAYIHBIX
MpeJICTaBICHUH.
PaszBuBath u
TPUMEHSTH HABBIKH
HaOJII0IeHU,
HAKOIUICHUS U
CHCTEMATHU3AIUN
(hakTOB, OCMBICIICHUS
OIIbITA B
HCCIIeIOBAaTCIbCKOM
eSITENbHOCTH.




Pazpea 2. JIEKTPUYECKHUE U MATHUTHBIE ABJIEHUSA

DIIeKTpUIECKre
3apsAabl. 3apsKEHHBIE
Tena U ux
B3aUMOJIECUCTBUS — 7 4

Onextpusanus Tel. J[Ba poma
3NEKTPUUECKHX 3apsII0B.
BsaumogeiicTBue 3apsKeHHBIX TET.
3axon KymnoHa (3aBHCHMOCTH CHITBI
B3aMMOZCHCTBHA 3apsKEHHBIX TEIl OT
BEJIMYMHBI 3apSAT0B U PaCCTOSHUS
MEXIy TeJlaMH). DIEKTPUUECKOE TI0JIE.
Hanpsk€HHOCTB 3IIEKTPUYECKOTO MOJI.
[TpuHuun cynepnosuuuu
3NEeKTPUUECKUX Tosel (Ha
KayecTBEHHOM ypoBHe). Hocutenn
JNEKTPUIECKHX 3apsII0B.
OneMeHTapHbIN JeKTPUYECKUi 3aps.
Crpoenue aroMma. [IpoBogHuKY 1
JUDIIEKTPUKH. 3aKOH COXPAHEHUS
JIEKTPUYIECKOT0 3apsizia

Habmoienme u mpoBeeHNE OIBITOB IO
AJIEKTPHU3AIIUY TEJ MPU CONPUKOCHOBCHUU U
nHayknued. Habmoxenue n o0bscHeHNE
B3aUMOJICUCTBUA OJJHOMMEHHO U PA3HOUMEHHO
3apsoKeHHBIX Tel. OObsICHEHNE IPUHIIAIIA
neictBus anekTpockomna. OObsICHEHUE SBICHUN
ANEKTPU3AIINY TIPU COMTPUKOCHOBEHUH Tell U
WHOYKUUEH C UCIOJb30BAHUEM 3HAHUH O
HOCHTEJISX DJICKTPUUSCKUX 3apsJI0B B BEIICCTBE.
Pacnio3naBanue u 00ObSICHEHUE SIBJICHUH
ANIEKTPU3AIINH B TIOBCETHEBHOM KU3HU.
Hab6mroaenue u 00bsCHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
aNeKTpudeckoro 3apsna. HabmrogeHne onbIToB 1o
MOJIETTUPOBAHHUIO CHIJIOBBIX JIMHHUN
aneKkTpuieckoro nojs. Mccnenopanue AeicTBUs
ANIEKTPUUECKOTO TI0JIsl Ha TTPOBOJIHUKH U
JIIDIIEKTPUKHU

https://resh.edu.ru/

http://school-
collection.edu.ru/

Bripaxatb
[M03HABATEILHBIC
WHTEPECHI B IPESIMETHOMN
o0macTu «Du3nka» ¢
Y4ETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
TOCTHKSHHIA.

Bripaxats
IMOHUMAHUEC 3HAYCHUS
HayKH B )KU3HU
[POCCHUICKOTO OOIIECTRA,
00€eCIIeYeHUN €ro
0€30I1aCHOCTH,
TYMaHUTapHOM,
COIIMAILHO-
SKOHOMHYECKOM

a3puTHu Poccun.

TTocTossHHBIH
3NEKTPUUECKUN TOK —
20 g

OnexTpuyecKuil TOK. Y CIOBHA
CYILIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
HcTouyHNKY TOCTOSTHHOTO TOKA.
JefcTBUA ANEKTPUUECKOTO TOKA
(TemnoBoe, XUMHUYECKOE, MarHUTHOE).
ONEeKTPUIECKUH TOK B JKUIAKOCTAX H
razax. OnekTpudeckas nemns. Cuiia Toka.
DneKTpudecKoe HalpsHKEHHE.
ConpoTuBiieHNE TPOBOAHMKA.

VY nenpHOE CONPOTHUBIIEHNE BELIECTBA.
3akon OMa A1 ydacTKa LenH.
[locnenoBarenbHOE U TApAIIETHHOE
cOeMHEHHEe NPOBOAHUKOB. PaboTa n
MOILIHOCTb JIEKTPHUUECKOT0 TOKA. 3aKOH
JLxoyms—JIenna. DIeKTpUIeCKUE METH
Y IOTPEOUTENN NEKTPHIECKON SHEPTHH
B ObITy. KopoTkoe 3ambIkanue.

HaOmoienne pa3nuyHbIX BUIOB IEHCTBUS
3NIEKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHJIOB JICHCTBUS B IIOBCETHEBHOM KU3HU.
HaOuroienne BO3HUKHOBEHUS Ta30BOTO pa3psiia
U 3JIEKTPUUECKOTO TOKa B xuakocT COOpka u
HCIIBITAaHUE DIIEKTPUICCKOM IETH TOCTOSIHHOTO
ToKa. I3MepeHue Cuilbl TOKa aMIepMETPOM.
M3mepenne 3IeKTPUIeCKOT0 HAPSHKEHUS
BoJbTMETpOM. [IpoBenenre u oObsICHEHNE
OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh
3JIEKTPUYECKOTO COMTPOTUBIICHUSI MPOBOAHUKA OT
€ro JUTMHEBI, TUIOIIAIN TTOTIEPEIHOTO CEUSHUS U
martepuana. MccnenoBanue 3aBUCUMOCTH CUJIBI
TOKa, IPOTEKAIOLIETO Yepe3 PE3UCTOP, OT
COTIPOTHBJICHHS PE3UCTOPA U HANIPSHKEHHS Ha
pesuctope. [IpoBepka npaBuiIa CI0KeHHUS
HapsHKECHUN IpU MOCIS0BATEIILHOM

JleMoHCTpHpOBaTH
HABBIKH KPUTUUECKOTO
MBITIIEHNS,
onpeeIeHUs
JTOCTOBEPHOI HayYHOMU
MHGOPMAIUN U KPUTHKH
AHTHUHAYYHBIX
[Ipe/ICTaBICHUIA.

PasBuBath n
[IPUMEHSTH HABBIKU
HaOJII0ICHMS,
HAKOIIJICHUSA U
CHUCTEMAaTU3ALNU
(haKTOB, OCMBICIICHUS
OIbITa B
HCCIEI0BATENbCKOM

ACATCIIBHOCTHU.



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

COCIMHEHUH JBYX pe3nucTopoB. [IpoBepka
TIpaBUJIa IS CHITBI TOKA TPU TTapaIeIbHOM
COEIMHEHHNH PE3UCTOPOB. AHATN3 CUTYAIHH
MOCJIeI0BATEIBHOTO U MapaJICIHLHOTO
COCTMHECHHMSI IPOBOTHUKOB B IOMAIITHIX
JIEKTPUIECKUX ceTsX. Pemenne 3amad ¢
KCIOJIb30BaHUEeM 3akoHa OMa u hopmMylt pacuéra
SIEKTPUUECKOTO COMPOTUBIICHUS MTPHU
MIOCIIEZIOBATENHHOM U MapaJuIeThbHOM COSAMHEHUN
poBOAHUKOB. OnpeseneHre padoThl
AIEKTPUUECKOTO TOKA, TPOTEKAIOIIETO Yepes
pesuctop. OrnpeneneHne MOITHOCTH
ANEKTPUIECKOTO TOKA, BBIIEIIEMOI Ha
pesucrtope. MccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa Yepe3 JIaMIIOUKy OT HaIpsDKEHUS Ha HEel.
Omnpenenenue KIIJ] narpeBarens. MccnenoBanue
peoOpa30BaHus SHEPTUU MPU MOABEME TPy3a
anekTpoaBurareiieM. O0bsICHEHHE YCTPOICTBA U
MIPUHIIATIA TEHCTBUS TOMAITHUX
AJIEKTpOHArpeBaTeNbHBIX TPUOOpoB. OOBICHEHUE
MPUYUH KOPOTKOT'O 3aMbIKaHHS U TIPUHITUIIA
JeMCTBUSA IJIABKUX Mpenoxpanuteneil. Pemenne
3aJla4 ¢ ucnoib3oBanueM 3akoHa /[xoyns—JIeHma

MarauTHbIC SIBJICHUS —

64

[TocTostHHBIC MATHUTHI.
B3auMoencTBie TOCTOSIHHBIX
MarHuToB. MarHuTHoe moie.
MarnuTHOE 1osie 3eMJIM U €ro 3HaUCHUE
JUTst sku3HU Ha 3emiie. OnbpIT DpcTena.
MarHuTHOE 10oJI€ AIEKTPUUECKOr0 TOKA.
[IpuMeHeHue AIeKTPOMAarHUTOB B
TexHukKe. JleicTBe MarHUTHOTO MOJIs
Ha TIPOBOJTHUK C TOKOM.
DNEeKTPOABUTaTENb NOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3J€KTpOBUraTeNe B
TEXHUYECKUX YCTPOUCTBAX U HA
TPaHCIIOPTE

HccnemoBanye MarHUTHOTO B3aMMOJCHCTBHS
ITOCTOAHHBIX MAarHUTOB. I/I3yqu1/Ie MArHuTHOI o
T0JIsI MOCTOSTHHBIX MAarHUTOB MPHU UX
oObeHEeHUN U pa3iencHun. Mccnenosanue
MArHuTHOI O BSaHMO)IefICTBI/Iﬂ IIOCTOAHHBIX
MAarHuToB. V3yueHrne MarHuTHOTO MOJIs
ITOCTOSTHHBIX MarHUTOB TIPU X 00BETUHEHUH U
pasnenenun. IIpoBeneHue onpITOB 1O
anyanmaupm I10JI4 ITIOCTOSSHHBIX MAarHUTOB.
N3yueHue siBIeHUS HAMarHUYUBAHUS BEIIECTBA.
HccnenoBanue AeHCTBUS JIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTpenKy. [IpoBeeHIE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb CHJIbI
B3aUMOJICUCTBUS KATYIIKU C TOKOM M MarHuTa oT




CWJIBI M HAaIIPaBJICHUsI TOKA B KaTyIlIKe. AHAIN3
CUTYyalMi MPAaKTUYECKOI0 MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUICCKUX
yCTPOWCTBAX, MPOMBIIUIEHHOCTH, METUIIMHE).
N3yuenue neiicTBUS MarHUTHOT'O NOJIA Ha
MIPOBOJIHUK C TOKOM. M3yueHue neicTBus
anextponsuratens. Uzmepenue KI1J]
3NEKTPO/IBUraTeIbHOW yCTaHOBKH.
Pacno3naBanue u aHanu3 pazandHbIX
MIPUMEHEHUH 3JIeKTpOoABUraTenel (TpaHcIoprT,
OBITOBBIC YCTPOWCTBA U JIp.)

DJIIEKTpOMarHuTHas
UHAYKIUS — 4 4

OmneiTel @apanes. SABneHue
ANEKTPOMATrHUTHON HHIYKIIHH.
[IpaBumno Jlenna. SnexTporeHepaTop.
CriocoObI IOTy4EHUsI ANEKTPHIECCKON
SHEpPruu. DIEKTPOCTAHIINN Ha
BO300HOBIISIEMBIX HCTOYHHKAX DHEPTHH

OMNBITH IO UCCICIOBAHUIO SIBICHUS
3JEKTPOMATHUTHON HHIYKIUU: UCCIIETOBAHNE
U3MEHEHUH 3HAYCHUS U HAPABIICHUS
WHIYKIIMOHHOTO TOKA




9 KJIACC

(3 4 B Henemo, Bcero 102 u)

ero omucauusa — 10 gy

orcuéra. OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JIBMYKECHHUS.
PaBHOMEpHOE NpsAMOIUHEITHOE
nBmkeHne. HepaBHoMepHOe
MpsIMOJIMHEWHOe aBMKeHne. CpeaHss u
MTHOBEHHAas1 CKOPOCTB Tella IpU
HEPABHOMEPHOM JIBUKECHHU.
Yckopenue. PaBHOycKOpeHHOE
MpsIMOJIMHEHOE aBMkeHrne. CBoOOIHOE
nanenue. Onbltel [Nanunes.
PaBHOMepHOE IBMXKEHME 110
okpyxkHocTH. [lepuon u yacrora
oOparenus. JInneinas u yriosast
ckopocTH. LlenTpocTpemurensHoe
yCKOpeHue

MPUMEHHMOCTH MOJICIH «MaTepHalibHasl TOUKa».
Onwucanre MEXaHMYECKOTO JIBHIKECHUSI
pa3IMYHBIMHE criocobaMu (ypaBHEHHUE, Ta0IunIIa,
rpaduk). AHaJIU3 )KU3HEHHBIX CUTYalHH, B
KOTOPBIX MPOSBISETCS OTHOCUTENBHOCTh
MeXxaHuuecKoro aBmwxenus. Habmonenue
MEXaHUYECKOTO IBUKEHHUS T€J1a OTHOCUTEIILHO
pasHbIX Ten orcuéra. CpaBHEHUE MyTel U
TPaeKTOPHIA JIBHXKECHHUS OJHOTO U TOTO Ke Tela
OTHOCHTENILHO pa3HbIX TeN OTCU€Ta. AHANIN3
Tekcra ["anmiest 00 OTHOCHUTEILHOCTH ABVKCHHS;
BBITTOJIHEHHE 33/IaHUI 110 TEKCTY (CMBICTIOBOE
yrenue). OnpeneneHne cperHeil CKopocTu
CKOJILKEHUsI OpycKa WM IBU)KEHUS IIapuKa 110
HaKJIOHHOH TTOCKOCTH. AHAIU3 U 00CyXICHHE
croco00B NPUOIMKEHHOTO OTIPEICIICHUS
MTHOBEHHOM cKopocTH. OnpeienieHre CKOPOCTH
PaBHOMEPHOTI'O IBH)KEHUS (IIapHUKa B )KUIAKOCTH,
MOJIEJIH DJICKTPHICCKOTO aBTOMOOHMIIS U T. 1I.).
Omnpepenenue MyTH, MPOHIEHHOTO 3a JaHHBIN

http://school-
collection.edu.ru/

Tembl,
pacKpbIBaKOIue
JAHHDI pase OcHOBHOE cojep:KaHue OCHOBHBIE BH/IbI DJIeKTPOHHbIE BocniurarenbHbie
IPOrpaMMmsl, AesITeIbHOCTH odpa3oBaTejibHbIE 3a1a4u
U KOJIHYeCTBO YaCOB, obyqarommxest pecypcel
OTBOJMMOE HA HX
u3ydeHue
Pazgen 1. MEXAHUYECKUE SABJIEHUSA

MexaHnueckoe MexaHn4uecKoe IBHKEHUE, AuHanmu3 1 00CyXIeHHEe PA3THYHBIX TPUMEPOB https://resh.edu.ru/ Bripakath
JIBHKEHUE U CIIOCOOBI Marepuasbhas Touka. Cucrema MEXaHUYECKOro aBrkeHus. OOCYKIeHHE TPaHUIL [03HABATEIbHbIC

MHTEPECHI B IIPEAMETHON
oOmactn «Puznka» c
YYETOM CBOUX
MHTEPECOB,
CITOCOOHOCTEH,
ITOCTHKEHUI.
Bripaxats
MOHUMaHWe 3HAYCHUS
HAYKU B KU3HU
[POCCHICKOTO O0IIECTBa,
00ecredeHnH ero
0e30MMacHOCTH,
CyMaHHUTapHOM,
COLMANIEHO-
PKOHOMUYECKOM
pazButuu Poccum.
JleMoHCTpHpOBaTh
HaBBIKU KPUTHUECKOIO
MBILICHUS,

onpeieIeHUs



https://resh.edu.ru/
http://school-collection.edu.ru/
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MIPOMEXYTOK BPEMEHH, U CKOPOCTHU TeJia 110
rpaduKy 3aBUCUMOCTH IIyTH PaBHOMEPHOTO
IBWOKEHHS 0T BpeMeHHn. O0CyKIeHIe BOZMOKHBIX
MIPUHIIUAIIOB IEHCTBUS MPUOOPOB, H3MEPSIONIUX
CKOpPOCTH (CIIHIOMETPOB). Brruncnenue mytu u
CKOPOCTH TP PAaBHOYCKOPEHHOM
MPSAMOJIHMHEHHOM JIBHXeHHUU Tena. OnpenencHue
MPOWCHHOTO IyTH U YCKOPCHUS JBUYKCHUS Tella
10 rpapuKy 3aBHCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOIMHENHOTO IBUKEHUS
Tena oT BpeMeHu. [IpoBepka runore3bl: eciiu npu
PaBHOYCKOPEHHOM JBM)KCHUH 0€3 HadallbHOU
CKOPOCTH ITyTH OTHOCSITCA KaK Psifi HEYETHBIX
YHUCEJI, TO COOTBETCTBYOIINE POMEKYTKH
BpPEMEHH OJIMHAKOBEL. OTpesieNieHre YCKOPEHUs
TeNa MPHU PAaBHOYCKOPEHHOM JIBIKEHHH 10
HAKJIOHHOM 1uiocKocTH. M3Mepenue nepuoia u
4aCTOTHI OOPAIICHHUS TeJa MO0 OKPYKHOCTH.
Onpenenenne CKOPOCTH paBHOMEPHOTO
JIBHOKCHHUS TeJIa TI0 OKPY)KHOCTH. Perienue 3a1ay
Ha OIPE/ICIICHHE KUHEMATHUECKUX
XapaKTePUCTUK MEXaHUYECKOTO JABMKEHUS
pa3IMYHBIX BUAOB. PacrozHaBaHue u
MpUOIIMKEHHOE OMMCaHUE PA3TUYHBIX BUJIOB
MCXaHNUYCCKOT'O IBUIKCHUA B IIPUPOJIC U TEXHUKE
(Ha mpuMepax cBOOOJIHO MAJAIOIINX TET,
JABHXXCHHSA ) KUBOTHBIX, HEOECHBIX TECII,
TPAHCIIOPTHBIX CPENICTB U 1Ip.)

JIOCTOBEPHOM Hay4YHOU
nH()OPMAITUN U KPUTHKH
AHTUHAYYHBIX
[IPECTaBICHUI.
PasBuBarts u
MPUMEHSATh HABBIKH
HAOII0ICHMS,
HAKOILJICHUS U
CHUCTEMAaTU3ALNH
(haKTOB, OCMBICIICHUS
OTIBITA B
HCCIeN0BATENbCKON
NESATEIbHOCTH.

BzanmoneiicTBre TET —
20 g

[lepssiit 3akoH HeroToHa. Bropoii 3akoH
Hetorona. Tperuii 3akon HerotoHa.
[pusanun cynepmnosuiuu cui. Crna
ynpyroctu. 3akoH ['yka. Cuiia TpeHus:
CHJIa TPEHUS CKOJIBKEHHUS, CHJIa TPEHUS

Habmronenue n o0cyxaeHUE OIBITOB C
JBIYKEHUEM TeJla [P YMEHBIIEHUU BIUSHUA
JIPYrUX TeJ, MPENITCTBYIOIUX IBHKEHUIO.
Amnanms Tekcta ['anunes ¢ onucaHuem
MBICJIEHHOT'O 3KCIIEPUMEHTA, 0OOCHOBBIBAIOLIETO

Bripaxats
[M03HABATCIILHBIC
MHTEpECHl B MPEIMETHON
o0nactu «Dusmka» ¢
Y4ETOM CBOUX

MOKOSs, Ipyrue BUIbI TpeHus. Cria 3aKOH MHEPIIUH; BBIMOIHEHNE 3a/IaHHUH TI0 TEKCTY MHTEPECOB,
TSDKECTH W 3aKOH BCEMHPHOTO (cmpIcOBOE uTeHHE). OOCYKIEHNE BOZMOXKXHOCTH CIIOCOOHOCTEHH,
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO BBITIOJTHCHHS 3aKOHA MHEPIVH B PA3IMIHBIX TTOCTHUKCHU.
najcHus. J[BIbKeHUE IJIaHET BOKPYT cuctemax orcuéra. Habmonenue u o0Cyx)acHue BripaxkaTh




Comnnna. IlepBast kocMuueckas
cKkopocTb. HeBecoMOCTh U Ieperpy3KkH.
PaBHOBecue MaTepuaIbHON TOUKH.
AbGcomotHo TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TeJla C 3aKPETUIEHHONU OChIO
BpaiieHusi. MomeHT cuibl. LleHTp
TSDKECTU

MEXaHWUYECKUX SIBJICHHMN, TIPOUCXOIAIINX B
cucteme otcuéra «Tenexka» nmpu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KCHUN
OTHOCHTEIHHO KaOuHeTa Gpu3uku. JlefcTBus ¢
BEKTOPAMH CHIJI: BHITIOJTHEHUE 33/IaHUH TI0
CJIOKEHHIO W BEIYUTAHHIO BEKTOPOB.
HaGuroienue u/viau mpoBeICHHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHHUSI
TeNa OT MPIJIOKEHHON K HEMY CHITBI 1 MacChI
Tena. AHalIu3 U OOBSICHEHHUE SIBJIICHUH C
HCIIOIh30BaHUEM BTOPOTo 3akoHa HeroToHA.
Pemenwne 3amad ¢ UCTIONB30BaHUEM BTOPOTO
3akoHa HpI0TOHA M TIpaBMIIa CIIOKEHHS CHIIL.
Onpenenenue xECTKOCTH NPYKUHBL. AHAIIN3
CUTYAINi, B KOTOPBIX HAOIIOJAIOTCS YIIpyTHe
nedopmaliy, U uX 00bICHEHUE C
HCHOJIb30BaHUEM 3akoHa ['yka. Pemenue 3amau ¢
HCHoJib30BaHueM 3akoHa ['yka. MccnenoBanue
3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHITBI
HOpMaJIbHOTO JaBieHus. O0CyxIeHue
pe3yabpTaToB ucchenopanus. OnpeneneHne

ko3¢ uIMeHTa TpeHUs CKOoNbXeHus. M3mepenue
CWJIBI TpeHUsI 1ToKos1. Perenne 3anad ¢
HCIIOJIb30BaHUEM (DOPMYJIBI JIJIsl CUJIBI TPEHUS
CKOJILKCHUS. AHAITNU3 BIKEHUS TN TOJBKO O]
JEHCTBHEM CHIIBI TSKECTH — CBOOOHOTO
naneaus. OObICHEHNE HE3ABUCUMOCTHA
YCKOpPEHHUS CBOOOIHOTO MAJICHUS OT MacChl Teja.
OreHKa BEJIMYNHBI CHITBI TATOTCHHS,
JEHCTBYIOICH MEX Iy NBYMs Ternamu (Js
pa3HBIX Macc). AHaIN3 ABWKCHIS HEOCCHBIX TEl
0T ICCTBUEM CHIIBI TATOTEHHUS (C
HCTIOJIb30BAHUEM JIOTIOJTHUTEIIEHBIX UCTOYHUKOB
nHpopmarun). Pemmenne 3amad ¢
HCTIONTb30BAaHMEM 3aKOHA BCEMHUPHOTO TATOTEHUS
1 (OPMYITBI JUTS Pacu€Ta CHIIBI TSDKECTH. AHAIIN3
OpPUTHHAJIHHOTO TEKCTA, OTMCHIBAIOIIETO

[MOHUMaHUC 3HAUCHUS
HayKH B )KU3HU
POCCHIICKOTO OO0ITEeCTBA,
00eCIIeYeHUH €T
0€30I1aCHOCTH,
TYMaHUTapHOM,
COIUaIbHO-
SKOHOMUYECKOM
pa3zsutun Poccun.
JleMoHCTpHpOBaTH
HABBIKU KPUTHYECKOTO
MBIIIIICHIIS,
OTIpeeTICHIS
JTOCTOBEPHOM HayYHOU
nH()OPMAIUU U KPUTHKH
AHTHHAYIHBIX
[IpE/ICTaBICHUIA.
PasBuBath u
[IPUMEHSTH HABBIKH
HaOJTI0ICHMS,
HAKOIIJICHUS U
CHUCTeMAaTH3aluN
(hakTOB, OCMBICIIEHUS
OIIbITA B
MCCIIE/I0BATENIbCKOM
e TELHOCTH.




MPOSIBJICHHSI 3aKOHA BCEMUPHOT'O TATOTCHUS;
BBITIOJTHEHHE 3aJIaHUH 10 TEKCTY (CMBICTIOBOE
yrenne). HaGmronenue u 00CyKIeHHE OTBITOB IO
HW3MEHEHUIO Beca Tella IPH YCKOPEHHOM
JBIKECHUH. AHAIIN3 YCIOBHH BOZHUKHOBEHHS
HEBECOMOCTH M Ileperpy3ku. Perrenne 3amad Ha
oIpejieNicHHEe Beca Tella B Pa3IUUHbIX yCIOBUSX.
AHanu3 cui, ACUCTBYIOMIMX Ha TEJO, MOKOSIIeecs
Ha orope. OrpezeneHue eHTpa TSHKECTH
Pa3JINYHbIX TCJI

3aKOHBI COXpaHEHUS —
104

Nmnynsc tena. MI3MeHeHne uMityibca.

Nmmnynbe cuiibl. 3aKOH COXpaHEHUS
umIyInbca. PeakTHBHOE JBHKEHHME.
MexaHunueckasi paboTa ¥ MOIIHOCTb.
Pabota cun TspKeCcTH, yIpYroCcTH,
TpeHus. CBsI3b SHEPTUU U PAOOTHI.
[lorenumanbHas 3HEprus Tena,

MOAHATOTO HaJl MOBEPXHOCTHIO 3EMIIN.

[ToTeHumanbHas SHEPrUs CKaTOM
npyxuHbl. KnuHeTH4YecKas SHeprusl.
Teopema 0 KHHETUYECKOM SHEPTHH.
3aKoH COXpaHEHUS MEXaHUIECKON
SHEPTUHI

Habnronenue n o6cykaeHUE OMBITOB,
JEMOHCTPHPYIOIINX NEpegady UMITyJIbca IpH
B3aNMOJCHCTBUN TeEN, 3aKOH COXPAHEHHUS
HUMITYJbCa P a0CONIIOTHO YIPYTOM U HEYTIPYTOM
B3aUMOJICHCTBUH TeJ. AHAIU3 CUTYaIlui B
OKPY>KaIOIIEH KU3HHU C MCTIOJIb30BAHUEM 3aKOHA
COXPAaHEHUs UMITyJbca. Pacro3HaBaHUE SIBIECHUS
PEaKTUBHOTO JBM)KEHUS B TIPUPOJIE U TEXHHUKE.
[IpMmeHeHne 3aKk0Ha COXPAHEHUS UMITYJIbCa AJIS
pacuéra pe3yJbTaToB B3aUMOJIEHCTBUS Ten (Ha
IIpUMepax HEYNPYyroro B3auMOAEeHCTBUS,
YIPYroro HEeHTPaILHOTO B3aUMOIEUCTBUS IBYX
OJIMHAKOBBIX T€J, OTHO U3 KOTOPBIX
HEMNoJIBXHO). Pemenne 3agad ¢
HCIIOJIb30BaHMEM 3aKOHA COXPaHEHUS UMITYJIbCA.
Omnpenenenue pabOTHI CHIIBI YIPYTOCTH IIPH
OIBEME T'py3a C HCIIOJIb30BAHUEM
HEMOJIBUKHOTO ¥ TMIOABIKHOTO GJIOKOB.
Nsmepenne MomHocTu. M3mepenue
MIOTEHLUAIBHON 3HEPTUU YIIPYTO
nedopMupoBaHHON NPYKUHBL. M3Mepenne
KHHETUYECKON SHEPTUH Tela 10 IJINHE
TOPMO3HOTO ITyTU. DKCIEPUMEHTAIBHOE
CPaBHEHUE U3MEHECHHMS TIOTCHIUAIBHON U
KHHETUYECKOM I3HEPTU Tesa Npy JBUKEHUH 110
HAaKJIOHHOM MJIOCKOCTH. DKCIIEpUMEHTAIbHAS
MIPOBEpKA 3aKOHAa COXPaHEHUsI MEXaHUYECKON

Bripaxats
[MO3HaBaTeIbHBIC
HMHTEPECHI B IPEAMETHOM
oOmactn «duzuka» c
Y4ETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEN,
JIOCTU>KEHHM.

JlemoHCTpHpOBaTH
HABBIKU KPUTHYECKOTO
MBIICHHS,
OTIpeeTICHHS
TOCTOBEPHOM HayYHOU
MHQOPMAIUH U KPUTHKH
AHTHHAYYHBIX
Mpe/ICTaBICHUH.

Pa3BuBath u
MPUMEHSTH HABBIKH
HaOJIIOIEHUS,
HAKOIIJICHUS U
CHUCTEMAaTH3aLUU
(haKTOB, OCMBICIICHUS
OTIbITA B
VCCIIEJ0BATENBCKON
e TeNbHOCTH.




SHEPTHUM MPHU CBOOOAHOM TaneHuu. [Ipumenenne
3aKOHA COXPaHEHUS MEXaHWMIECKOHN SHEPTHH IS
pacuéra MOoTeHIMATBHON U KUHETUYECKOMN
sHepruii Tena. PemieHue 3a1a4 ¢ UCTIONB30BAHUEM
3aKOHA COXPaHEHUs] MEXaHHIECKOW SHEPTUH

Pazgen 2. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI

MexaHn4deckue
KosebanusI- 7 4

Konebarensnoe npmxenne. OCHOBHBIE
XapaKTepUCTUKHU KOJIeOaHU: IEPHOJ,
4acToTa, aMIUIUTyAa. MaTteMaTuyecKuii
U IIPY>KUHHBIN MasTHUKU.
IIpeBpamienue 3epruu npu
KOJe0aTenbHOM ABHKCHUH.
3aryxarwiue KojieOaHusl.
Brinyxaennsie konebanus. Pesonanc

Habmtonenue konebanuii moy neficTBueM cuil
TSOHKECTH U YIIPYTOCTH U 00HApYKEeHHE TTOJ00HBIX
KoJIeOaHUil B OKpYXKaroIieM Mupe. AHaIN3
KoJIeOaHuH rpy3a Ha HUTH U Ha TIPY>KUHE.
Onpe/ieNieHne YacTOThl KOJIeOaHHi
MaTeMaTHYECKOTO U TPYKUHHOTO MasTHUKOB.
HaGmonenue u 00bsICHEHUE SBICHUS PE30HAHCA.
HUccnenoBanre 3aBHCUMOCTH Tiepruoa KoneOaHui
[TO/IBETIIEHHOTO K HUTH TPy3a OT JAJINHBI HUTH.
[IpoBepka HE3aBUCUMOCTH IepHrojia KojaebaHui
rpy3a, MOABEIIEHHOI0 K JIEHTE, OT MacChl rpy3a.
Habmonenue u 00CyKIeHHE OTBITOB,
JEMOHCTPHUPYIOIUX 3aBUCUMOCTH TIeproJia
KOJIe0aHUi MPYKUHHOTO MAasiTHUKA OT MaCChI
rpy3a U *ECTKOCTH NpYyKHHEI. [IpuMeHeHne
MaTeMaTHYECKOTO U IPY)KHHHOTO MAasSTHUKOB B
KauecTBE MOZEJEH ISl OMUcaHns KoleOaHHii B
OKpy>KaromieM mupe. Pemenne 3agad, cBA3aHHBIX
C BBIYMCIIEHUEM WIIM OLICHKOH 4acTOTHI (TIeproa)
konebaHuit Mi3sMepenue ycKopeHus: cBOOOIHOTO
aJICHUS

https://resh.edu.ru/
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Berpaxats
[TO3HaBaTENbHBIE
HMHTEPECHI B IPEAMETHOU
oOmacti «duzuka c
Y4ETOM CBOUX
HMHTEPECOB,
CITOCOOHOCTEH,
JIOCTUKEHHH.

Bripaxats
MMOHVMaHUE 3HAUYEHUS
HAYKH B KU3HU
[poccuiickoro oouiecTna,
00ECIIeYeHNH ero
0e30MMacHOCTH,
TYMaHUTapHOM,
COLIMAIbHO-
SKOHOMUYECKOM
pa3Butuu Poccuu.

JleMoHCTpHpOBaTh
HaBBIKH KPUTUYECKOTO
MBIIIUTCHHUS,

MexaHndecKkue BOJIHEL.
3BYK — 8 4

Mexanndeckue BoHBI. CBOWCTBA
MEeXaHW4YeCKUX BOJIH. [IpoionpHbIE N
MOTIepEYHbIe BOIHEI. [|TMHA BOJTHBI U
CKOPOCTH €€ pacrpoCTpaHEHHS.
MexaHn4ecKke BOJIHBI B TBEPIOM TeTIE,
ceificMMuYecKue BOIHBI. 3BYK. [ poMKOCTH
3ByKa U BbIcOTa TOHa. OTpaskeHue
3ByKa. IH(ppa3ByK U yIbTpasByK

OO6HapyXeHHUE 1 aHAJIN3 BOJTHOBBIX SIBJICHHUI B
oKpy»karomeMm Mupe. Habmonenue
pacrpocTpaHeHus MPOJIONBHBIX U TIOTIEPEYHBIX
BOJIH (Ha MOJIETIN) U OOHapy>KEeHHE aHaJIOTMIHBIX
BUJIOB BOJIH B IpUpO/ie (3BYK, BOJIHBI HA BOAE).
Brruncnenue AMMHBI BOJHBL M CKOPOCTH
pacnpocTpaHeHHs 3ByKOBBIX BOJIH.
DKCIEepPUMEHTATBHOE OIPE/ICIICHHUE TPAHHUI]
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJEOaHHH.

onpeeIeHUs
TOCTOBEPHOU Hay4YHOU
MHGOPMAIIUN U KPUTHKH
AHTHHAYYHBIX
[peICTaBICHUN.
PasBuBarts u
MPUMEHSTH HABBIKH
HaOIIOIEHU,
HaKOIUICHUS U

CUCTCMAaTU3aIINHN
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Ha6J'IIO)ICHI/Ie 3aBUCUMOCTH BBICOTEHI 3ByKa OT
qaCTOTBI (B TOM YHCJIC, C UCIIOJIb30BAHUCM

(I)aKTOB, OCMBICJICHHUA
OIIbITA B

—6u

pacnpocTpaHeHue cBeTa. 3aTMEHUS
Counnua u JIynsl. OTpakeHue cBera.
[Tnockoe 3epkano. 3aKOH OTpaKEeHUS
csera. [Ipenomienue ceta. 3aK0oH
npesomiieHus cera. [lonHoe

cBeTa (BO3HUKHOBECHHE TCHU U TIOJYTCHHM ), U UX
HMHTEPIIPETAINS C UCIIOJIE30BAHUEM TTOHITHS
cBeToBOrO Jiyda. OOBICHEHHE U MOJICIIMPOBaHUE
COJIHEYHOT'O U JIYHHOT0 3aTMeHui. MccinenoBanue
3aBUCHMOCTH yTJIa OTPKCHUS CBETOBOTO JIy4a OT

http://school-
collection.edu.ru/

MY3BIKaJIBbHBIX HHCTpyMeHTOB). Habmonenue u MCCIIeI0BATEIbCKON
00BsICHEHHE SIBJICHUS aKyCTHYECKOTO PEe30HAHCa NeSTeIILHOCTH.
AHanu3 OpUrHHAIBHOTO TEKCTA, TIOCBAIIEHHOTO
WCTIONTF30BAaHUIO 3BYKA (WMJIH YIIBTPa3ByKa) B
TEXHHKE (9XOJIOKAIIMs, YIbTPA3BYK B METUIIMHE U
JIp.); BBITIOJIHCHUE 33/IaHHUM 110 TEKCTY
(CMBICITOBOE UTCHHE)
Paznea 3. JIEKTPOMATHUTHOE NNOJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
(DNEKTPOMATHUTHOE DJIeKTpOMarHuTHOE MOJIE. [HocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINX https://resh.edu.ru/ JleMOHCTpHPOBATh
I10JI€ 1 9J'ICKTpOMaFHI/ITHI>IC BostHbl. CBoOlicTBa B3aUMOCBA3b JJICKTPUUCCKOI'0O 1 MAarHuTHOIo htt '//SChOOI' HaBbIKW KPUTUYCCKOI'O
DJICKTPOMArHUTHBIC OJICKTPOMArdHUTHBIX BOJIH. IIIxana mnoJjei. SKCHepI/IMCHTaJH)HOC HU3YUCHHUC CBOWCTB ) MBIIIJICHWA,
BOJTHBI -6 4 AJIEKTPOMATrHUTHBIX BOJTH. 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C collection.edu.ru/ jorrpeneneHus
Hcnonp3oBaHue 31€KTPOMAarHUTHBIX TIOMOIIIHI0 MOOMITEHOTO TenedoHa). AHaN3 TOCTOBEPHOM HAyJHOU
BOJIH JIJIsl COTOBOM CBSI3H. PEHTIEHOBCKHX CHUMKOB YEJIOBEYECKOTO MHOOPMALINH ¥ KPUTHKH
DJeKTpOMarHMTHas IPUPOJIa CBETA. opranu3ma. AHaJIN3 TEKCTOB, OMHCHIBAOIINX QHTHUHAYYHBIX
CxopocTb cBeta. BoiHOBBIE CBOiiCTBa MPOSIBJICHUSI DJIEKTPOMArHUTHOTO M3Iy4eHHS B [pE/ICTaBICHUH.
CBE€Ta MIPpUPOJEL: )KMBBLIC OPraHU3MbI, U3JIYUCHUA Pa3BuBath u
HEOECHBIX TeJ (CMBICIIOBOE YTCHUE). [PUMEHSTh HABBIKU
Pacrio3HaBanue 1 aHAN3 Pa3IMYHbBIX HaOJIIOICHYS,
NPUMEHEHUH HJICKTPOMAarHUTHBIX BOJIH B HAKOTUICHUS 1
TEXHHUKCEC. I/I3yquHe BOJIHOBBIX CBOMCTB CBETA. CHUCTEMaTHU3alluu
Pemenne 3aga4 ¢ ucnons3oBanueM Gopmyit uis (haKTOB, OCMBICTICHUS
CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJTHHBI OITbITA B
BOJIHBI U YaCTOTHI CBETA HCCIIeIOBATEbCKOM
NIeSITeITbHOCTH.
aznea 4. CBETOBBIE SIBJIEHUSI
3aKOHBI JlyueBas mogens cBeta. UcTouHnku HaGiroienne onbITOB, JEMOHCTPUPYIOIIHX https://resh.edu.ru/ Bripaxats
[pacrpocTpaHeHus cBera | ceta. [IpsamonuHeiiHoe SIBJICHHUE MTPSIMOJINHEWHOTO PACIIPOCTPAHEHNUS [103HABaTEJIbHbBIE

MHTEpECHl B MPEIMETHON
oOnactu «Duznkay ¢
Y4ETOM CBOUX
MHTEPECOB,

CIIOCOOHOCTEH,
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BHYTpPEHHEE OTPaKEHHE CBETA.
Vcnionp30BaHuEe IOJIHOTO BHYTPEHHETO
OTPaKEHUS B ONTUYECKUX CBETOBOJA

yria najaeHvst. 3ydeHue CBOHCTB H300paKeHUS
B INTOCKOM 3epKajie. Habmronenue u oObsICHEHIE
OTIBITOB IO MTOJTyYEHUI0 N300paKeHUil B
BOTHYTOM M BBITTYKJIOM 3epKkaniaXx. HaOmoaenue u
00BSICHEHHE OTIBITOB IO MPETOMIICHHIO CBETa Ha
CPAaHMILIE Pa3IUYHBIX CPE, B TOM YHCJIE OIBITOB C
MOJTHBIM BHYTPEHHHUM OTPaKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yIJia IPEIIOMIICHHUS
OT yIJla aJeHUsl CBETOBOIO JIyya HA I'PaHULE
«BO3AYX—CTEKIIO». Pacnio3HaBaHue sIBICHUI
OTpa’XCHHA U MPCIIOMIICHUA CBETA B
MTOBCETHEBHOW KU3HU. AHANMN3 U 00BSICHEHHE
SIBJICHUSI ONITUYECKOT0 Mupaxka. Penienue 3agau ¢
HCIIOIH30BAaHUEM 3aKOHOB OTPAKEHUS U
NPEIOMJICHUS CBETA

TOCTHUKEHHM.
Bripaxatb
MOHNMAaHWe 3HAYCHUS
HAYKH B XKU3HU
POCCHIICKOTO OO0ITIEeCTBA,
00ecreYeHnH ero
0e30MMacHOCTH,
TyMaHUTapHOM,
COIMaIbHO-
SKOHOMHUYECKOM
pasButuu Poccum.
JleMoHCTpUpOBaTh
HaBBIKH KPUTUYECKOTO
MBIIIJICHWA,
OTIpeeTICHIS

JIMH3EI B ONITHYECKHE
prOOpsl — 6 1

JIunza. Xop mydeli B TUH3E.
Onrtuueckas cuctema GoToanmnapara,
MHKPOCKOIIA U TejlecKona. ['1a3 kak
oInTHYecKas cucreMa. biamsopykocts u
JabHO30PKOCTh

[omrygenne n300paXKeHUH ¢ TOMOIIIBIO
coOuparoIei 1 paccenBaroIei JINH3.
Onpenenenne GOKYCHOTO PacCTOSHUS U
ONITUYECKON CUITBI COOMpArOIIe JINH3EI. AHAIH3
YCTPOWCTBA U MPUHIIHIIA JSHCTBUS HEKOTOPHIX
ONITHYECKUX NPUOOPOB: (oToamnmapara,
MHKPOCKOIIa, Telleckoma. M3ydenne Moenu rira3a
KaK ONTHYECKON CHCTEMEI. AHAJIN3 SBJIICHHUI
0JIM30PYKOCTH U IaIbHO30PKOCTH, MPUHIIMIIA
JICUCTBUS OUKOB

TOCTOBEPHOI HAYYHOU
MHQOPMAIUH U KPUTHKH
AHTUHAYYHBIX
[peICTaBICHUN.
PazBuBath u
[IPUMEHSTH HABBIKH
HaOJIFOIEHUS,
HAKOIUICHUS U
CHCTEMATHU3AIUN
(haKTOB, OCMBICIICHUS

Paznoxenue 6enoro
CBETa B CIIEKTp — 3 4

Pasnoxxenue 6enoro cBeTa B CIIEKTP.
OmnwiTel HeroTona. Ciioxkenne
CIIEKTPATBHBIX IBETOB. [[ucmepcust
cBeTa

HaGmonenue pasnoxenus 6emoro cBera B
cnektp. HabmoaeHne u 0o0bsICHEHUE ONIBITOB 110
MOJIyYEHHUIO OEJIOro CBETa MPH CIA0KEHUH CBETa
pasHbIX 11BeTOB. [IpoBeieHne 1 00bICHEHHE
OIIBITOB IO BOCIPUSTHIO I[BETA MTPEIMETOB MIPH
MX HaOJIIOJICHUH Yepe3 [IBETOBbIC (DUITBTPHI
(1IBEeTHBIE OYKH)

OIIBITA B
HMCCIIEIOBATEILCKOM
ESITEILHOCTH.

Paznen 5. KBAHTOBBIE SABJIEHUSA




Mcnyckanue u
[IOTJIOIICHHUE CBETA
aTOMOM — 4 1

Onsitel Pesepdopna u ruranerapHas
MoJienb aroMa. Mogens atoma bopa.
Hcnyckanue u norjaoueHue cBeTa
atromoM. KBanTel. JInneiuateie
CIIEKTPBI

O6cyxnenue nenu onbIToB Pesepdopaa mo
HCCIIEIOBAHUIO aTOMOB, BBIIBKCHUE THITOTE3 O
BO3MOXHBIX PE3yJIbTaTaX OMbITOB B 3aBUCHMOCTH
OT TIPEATIONaraeMoro CTpOCHHUS aTOMOB,
(hopMynHpoBaHKE BBIBOJIOB U3 PE3YJILTATOB
ombITOB. OOCYKIEHNE MTPOTUBOPEUN
IJTAHETAPHON MOJICNTM aToMa U OCHOBAHUH ISt
runote3sl bopa o craiimoHapHbBIX opOuTax
3JIEKTPOHOB. HabmoaeHue CrutomHbIx U
JINHEHYaTBIX CIIEKTPOB U3JIy4ECHHMSI Pa3JINYHBIX
BemecTB. OObSICHEHUE JIMHEHYATHIX CIIEKTPOB
W3TYYCHUS

https://resh.edu.ru/
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Berpaxats
[MO3HaBaTeNbHBIC
HMHTEPECHI B IPEIMETHOMN
oOnactu «Dusnkay ¢
Y4ETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
TOCTHUKEHHM.

Bripaxats
INOHWUMAaHHNEC 3HAUYCHUA
HAaYyKWU B J)KU3HU

OCCHIICKOTO 00IIECTBA,

CTpoeHure aTOMHOro
sipa — 6 9

PamnoaktuBHOCTH. Anb(a, Oeta- u
ramma-usnyderus. CTpoeHue aToMHOT0
sinpa. HykiloHHas MOziesIb aTOMHOTO
siapa. M3otonsl. PannoaktuBHbIe
npespamenus. [lepuon nomypacnana
ATOMHBIX AJICP

OO6cyxeHne BO3MOXKHBIX THITOTE3 O MOJIEISIX
cTpoeHus saapa. OnpeaeneHue cocTapa saep 1o
3aJJaHHBIM MaCCOBBIM U 3apsiA0BBIM YKCJIAM U 110
MOJIOKEHUIO B IEPUOIUYECKOM cUCTEME
3JI€MEHTOB. AHAJIM3 U3MEHEHUSI COCTaBa Allpa U
€ro MOJIOKEHHUA B IEPUOJIMYECKON CUCTEME NTPU
0-paJuOaKTUBHOCTH. VccneaoBanue TPEKOB o-
YaCTHII TIO TOTOBBIM (pOTOTrpadusiM.
OO0OHapy)eHHE U U3MEPECHUE PATUAIIMOHHOTO
(hoHa ¢ IOMOIIIBIO JTO3UMETPa, OIICHKA ero
MHTEHCUBHOCTH. AHaIN3 OMOJIOTHYECKUX
HU3MEHEHUH, TPOUCXOIAIMX MO/ IEUCTBUEM
palMOaKTUBHBIX U3NyueHui. Mcrioiap30BaHue
paaOAKTUBHBIX U3JIYYCHUN B METULIMHE

00ECIIeYeHUH ero
0€30IacHOCTH,
CYMaHHUTapHOM,
COLMANIbHO-
SKOHOMUYECKOM
pa3BuTuu Poccun.
JleMOHCTpHPOBATh
HABBIKH KPUTHYIECKOTO
MBIIICHHS,
OTIpeIeIICHUS
TOCTOBEPHOM HayYHOU
MHQOPMAIUH U KPUTHKH
AHTHHAYYHBIX
Mpe/ICTaBICHUH.

AnepHble peakuuu — 7 4

SAnepHble peakinu. 3aKOHBI COXpaHEHUS
3aps110BOr0 U MacCOBOI'O YUCEIL.
OHeprus CBA3M aTOMHBIX sinep. CBs3b
Macchl U 3Hepruu. Peaknyu cuHresa u
nenenus siaep. ICTOYHUKY SHEpTruu
ComnHua u 3BE37. SlnepHas sHEpreTrKa.
JleificTBHS pailnOaKTUBHBIX U3ITyYEHUH
Ha >KMBBIE OPraHU3MBI

Pemenue 3agau ¢ nCob30BaHNEM 3aKOHOB
COXpaHCHHA MAaCCOBBIX M 3apsAJ0BbIX YUCCIT HA
OTIpeJieNIeHHEe PE3yJIbTaTOB SIEPHBIX PEaKIIii;
aHaJIM3 BO3MOKHOCTH WJIM HEBO3MOXXHOCTHU
smepHOM peaknun. OTieHKa SHEPTUN CBSI3U SAEP C
rcroiib30BaHueM (popmynbl DifHITEHA.
O6cyxkeHue MepcrueKTHB UCTIONIb30BaHUS
YIPaBIsieMOTr0 TEPMOSIEPHOTO CHHTE3a.
OO0CyXIeHNe TPEUMYIIECTB B SKOJIOTHICCKUX
PO0JIEM, CBSI3aHHBIX C SACPHOM SHEPIeTHKON

PaszBuBath u
[IPUMEHSTH HABBIKH
HaOJIIOIEHUS,
HAKOILUIEHUS U
crucTeMaTH3aIin
(haKkTOB, OCMBICIICHUS
OIIBITA B
MCCIICIOBATCIBCKOM
eI TEIbHOCTH.

MOBTOPUTEJIbHO-OBOBIHAIOIIUI MOJIY.1b
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[IoBTOpEHUE 1
0000IeHme
coJlepKaHus Kypca
(bu3uku 3a 7-9 KiIacchl
—9

Cucremaruzanus 1 0000IIeHNE
MPEMETHOTO COICPIKaHUS U OTIBITA
JeSITENIBHOCTH, TPUOOPETEHHOTO TIPU
W3yUYSHHHU BCETO Kypca pu3uku
OCHOBHOTI'0 001I1eT0 00pa30BaHMUs.
[ToaroroBka Kk OCHOBHOMY
rOCYJapCTBEHHOMY 9K3aMEHY I10
(u3uke s 00yJarONUXCsl, BRIOPABIITUX
3TOT y4eOHBIH ITpeIMeT

Brimonnenue y4eOHBIX 3a0aHui, TPeOYIOMNX
JIE€MOHCTPALMU KOMIIETEHTHOCTEH,
XapaKTEePU3YIOLINX €CTECTBCHHOHAYUHYIO
PaMOTHOCTb: — IPUMEHEHUS TOTyYSHHBIX
3HAHUHU 11 HAYYHOTO OO0BSICHEHUS (PU3NIECKIX
SIBIICHUM B OKpYy>Karolleil mpupoae, B
MOBCEHEBHOM JKU3HU M BBISABICHUS (PUIUUECKUX
OCHOB ps/1a COBPEMEHHBIX TEXHOJIOTUH; —
MIPUMEHEHUS OCBOEHHBIX IKCIIEPUMEHTAIBHBIX
YMEHHU JJ1s1 UCCIIEAOBAHUS (PU3NICCKHUX
HBJ’ICHI/II\/'I, B TOM 4YHMCJIC JJIA IIPOBCPKU TUIIOTE3 U
BBISIBJICHUS 3aKOHOMEpHOCTEN. Pemenue
pacuéTHBIX 3a/1a4, B TOM YHCIIE IPEAIOIararInux
HCTONBb30BaHe (PU3NUECKUX MOAETICH U
OCHOBAHHBIX Ha COZIEPKAHUHU Pa3IUIHbIX
pa3zenoB Kypca ¢pusuku. Beimonnenue u 3ammra
TPpYNIOBBIX WX UHAWBUAYAJIBHBIX IIPOCKTOB,
CBSI3aHHBIX C COJIEPKaHUEM Kypca (PH3HKH
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Berpaxats
[03HABATEJIbHbIE
HMHTEPECHI B IPEIMETHOMN
oOmactn «Puzuka» c
Y4ETOM CBOUX
HMHTEPECOB,
CIIOCOOHOCTEH,
JIOCTUKEHHH.

JleMoHCTpUpOBaTh
HABBIKH KPUTUYECKOTO
MBIIIJICHWA,
OnpeeIeHUs
TOCTOBEPHOI HAYYHOU
MHQOPMAIIIH U KPUTHKH
AHTUHAYYHBIX
MpeACTaBICHUM.

PazBuBath u
IMPUMCHATH HABBIKU
HaOJIIOIEHUS,
HAKOIIJICHUS 1
CHCTeMaTHU3aluHu
(hakTOB, OCMBICIIEHUS
OIIbITA B
MCCIIE0BATEIBCKON
EeSTeNbHOCTH.
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IMPUJIO’KEHUE

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

1.1. OBOPYJIOBAHUE OBIIEI'O HASHAYEHUWSA

1) AMIIEPMETPBI IABOPATOPHBIE
a) Ammepmerp ¢ npeaesnom u3Mmepenus 2 A u uenout genenus 0,1 A/nern;
0) Amnepmetp ¢ npenenom usMepenus 1 A u nieHoit nenenus 0,02 A/nenn.
2) BOJIbTMETP JIABOPATOPHBI
[TocrosiHHBIN TOK, Tpeaen uaMepenus 6 A, niena nenenus 0,2 B.
3) MUWIIMAMIIEPMETP IMOCTOSIHHOI'O TOKA C HYJEM B HEHTPE
HIKAJIBI
5-0-5wmA mmm 50 - 0 - 50 MA.
4) BECBI PBIYAKHBIE JIABOPATOPHBIE C HABOPOM I'iIPb:
100 r (1 wrt.), 50 r (1 wr.), 20 r (2 wrt.), 10 r (1 wr.), 5t (1 wr.), 2 r (2 wr.), 1 r (1 wr.),
500 mr (1 mr.), 200 mr (2 mT.), 100 mr (1 mr.), 50 mr (1 mr.), 20 Mr (2 mT.), 10 Mr (1
IIT.).
5) AMHAMOMETPbBI TIABOPATOPHBIE
a) unamomertp ¢ mpenenom usmepenus 4 H (5 H) u nenoii nenenus 0,1 H/men
0) Huuamomertp ¢ npeaenom usmepenus 1 H u nenoit nenenus 0,02 H/nen
6) MEPHBIN IIMJIMHJIP C HOMHUHAJIbBHOM BMECTUMOCTBIO 250 MJI
7) HABOP HHCTPYMEHTOB
CocraB: pyneTka MeTajsindeckasi IJIMHON 2 M; TpaHCIIOPTUP; JIMHENKa cTanbHast 200 Mwm;
[ITAHTEHITUPKYITb.
8) CUCTEMA JJIEKTPOCHABXKEHUSA PABOYETI'O MECTA YYEHUKA:
8.1) McToYHUK TIEpEeMEHHOTO U TIOCTOSTHHOTO HAIPSHKSHUS
£ - He 6onee 5,5 B, r = 1 Om, BxoaHoe HanpsixeHue 42 B.
8.2) Illut cucremsl 3mekTpocHaOx)eHus MmoriHocThio 400 Br-1200 Bt B 3aBucHMOCTH OT
qrcna
1ab0paTOPHBIX CTOJIOB
1.2. TEMATHYECKHUE KOMIIJIEKTBI
10) KOMILJIEKT JIABOPATOPHBIA «MEXAHUKA»
11) KOMILIEKT 11O MOJIEKYJIIPHOM ®U3UKE
12) KOMILJIEKT JIABOPATOPHBIN «JIEKTPOJIUHAMHUKA»
13) KOMILIEKT JIABOPATOPHBIN «ONITUKA»
I[EMOHCTPAHPIOHHI)I?I KOMIUVIEKC KABUHETA ®U3UKHU
OBOPYJAOBAHUE PABOYEU 30HBbI YYUTEJIA

1. KOMIUIEKT JIEKTPOCHABXKEHUA KABUHETA ®U3UKHU

KoMmriekt  mpeaHasHadyeH — JJis  OCYIIECTBIIGHHS ~ CHUCTEMBI  DIIEKTPOCHAOKECHHS
JIEMOHCTPAIIMOHHOTO W JIa0OpaTOpHOTO CTOJNOB KabuHera (u3uku. OCHOBHOW JJIEMEHT
KOMILIeKTa dekTpocHatkenus - mut L[D111-1200 (momuocTh 1200 BT), BKItOYaromuii B ceds:
TPU TOHIKAIOIIUX  TpaHchopmaropa, yCTPOWCTBO 3aIIUTHOTO  OTKJIIOYCHHS, YETHIpE
ABTOMATUYECKUX BBIKITIOUATENS (MIPEAOXPAHUTENN) U OJHY OOIIYI0 COSTUHUTENBHYIO KOJIOAKY C
32)KMMaMHU JUTsI TTOJKJTFOYEHUS] BXOJHBIX M BBIXOJHBIX MOHTQXHBIX NpPOBOJOB. Ha mepemHeii
MAHEU YCTAaHOBIIEHBI OOIIMI BBIKIIOYATENb CETH, TPU BBIKIIOYATEIS MEPBHYHBIX OOMOTOK
TpaHc(hopMaTopoB ¥ 3aMOK. Kaxk/IpIii BBIKITIOYATEh CHA0KEH CBOMM CBETOBBIM WHIMKATOPOM.



MaxkcumanbHbIN TOK Harpy3ku Ha quHun 220 B - 10 A, a Ha kaxa0i u3 yeTbipex Junuii 42 B
- 9,5 A. B kabunere QuU3MKH C YMEHBIIICHHBIM KOJUYECTBOM CTOJIOB MOXKET HCIIOIH30BATHCS
T MorHocthio 400 BT.

2. JOCKA KJIACCHAS HACTEHHAS C METAJVIMYECKUM NOKPBITHEM

B xabunete Gu3nKy peKOMEHIyeTCs YCTaHABINBATH TPEXCTBOPYATYIO KIIACCHYIO JOCKY CO CTaIbHBIM
nokpeiTreM mupuHon 100 cMm. JmuHa meHTpansHOro nojoTHa -150 cM, amuHa CTBOpPOK - 75 cM. Jlocka
cootBercTByeT [[OCTy 20064-86 «locku knaccuple. OOmme TexHuyeckne TpeboBanus». Kpome cBoeit
OCHOBHOH (PYHKIMH, KJacCHas TOCKa C METAJUTHYECKUM MOKPBITHEM TIpelHa3HAueHa IS PacloIOKEeHHUS
3NIeMEHTOB Habopa «MexaHuka», Habopa «['eomMeTpuueckas ONTHKa» IMpU COOPKE ONTHYECKHX CXEM,
Habopa «3JNeKTpruecTBO-1», COOPKM YCTaHOBOK NMpPU M3YyYCHWH paBHOBECHs IpH paboTe ¢ HaOOPOM M0
CTaTUKe, pa3BeIIMBaHUs TA0IUI] 10 (PU3MKE C UCTIONBb30BaHUEM MAarHUTHBIX JAepKaTelIeH.

3. KOMIIBIOTEP HA PABOYEM MECTE YUUTEJIA

4. AHTEPAKTUBHBIA KOMILIEKT B COCTABE: UHTEPAKTUBHAS JIOCKA

C DJIEKTPOMATI'HUTHBIM NPUHIATIOM JEMCTBUSA, MYJIbTUMEJIUA -
MHNPOEKTOP

WNHTepakTHBHBIA KOMIUICKT B KaOuWHeTe (U3HKH, KpoMe OOIICTIPUHSATOTO MPUMEHEHUS,
HCIIOJIb3YETCS U1l YIPABICHUS JEMOHCTPALIMOHHBIMU YCTAHOBKAMHM B MHTEPAKTUBHOM PEKUME.
Kpome Toro, ¢ ero momoupl0 yao0HO HCIOJIb30BAaTh KOMITBIOTEPHBIA SMYISITOP HAYyYHOTO
KaJbKYJIATOpa MPH 00paboTKe Pe3yabTaTOB KOJIHMUECTBEHHBIX HKCIIEPUMEHTOB.

HNuTepakTHBHAS T0CKA C AJEKTPOMArHUTHBIM IMPUHLMIIOM JECUCTBUSA TMO3BOJISIET HA ypOKax
MCIIOJIb30BATh U TPAJUIIMOHHBIE YEPTEKHbIE HHCTPYMEHTHI (JINHEHKA, TPAHCIIOPTUD, YTOIbHHUK U
Jp.) AJIs pa3JInYHBIX OCTPOCHUH.

5. HOPTPETHI BBIJAIOIIIUXCSA ®U3UKOB

6. TABJIMLHA «<MEXJIYHAPOJAHAS CUCTEMA EJIUHHALI

7. TABJIMLA «IIIKAJIA QJIEKTPOMAI'HUTHBIX BOJIH»

8. KOMILUIEKThI TEMATHYECKHNX TABJMI] HA BYMAKHOM OCHOBE

JIMBO UHTEPAKTHUBHBIE

JEMOHCTPAIIMOHHOE OBOPYJIOBAHUE OBHIETIO HASHAYEHUWSA

9. TEHEPATOP 3BYKOBOM YACTOTbI

FeHepaTop MMpe€aAHa3HAuYCH JIs1 TOJIYYCHHUA BBIXOAHOI'O TapMOHHMYCCKOI'0 HAIPAKCHHA, a TaKKe
HETapMOHWYECKUX HANpPsHKEHUH TPEYTOJIbHOM, NPSIMOYroJIbHOH (OpM W TPSMOYTOJIbHOH (HopMbI
HOJIOKUTENBEHOM NoNspHOCTH. ['eHepaTop MOXKeT Takke paboTaTh B pexxuMe MeTpoHoMa. Mcromnb3yercs
MpU HM3y4YEHUM MEXaHWYeCKHX KoyeOaHWi, akycTUKd. ['eHeparop HMeeT BCTPOEHHBIH JIWHAMHUK U
UPPOBOI HHAMKATOP YACTOTHI.

10. BJIOK IIUTAHUSA 24 B, PETYJIUPYEMBII

biiok muTaHus mnpegHa3HAYEH IS TOJIYYEHUS TEPEMEHHOTO M IOCTOSIHHOTO (TYJIBCHPYIOIIETO)
HaIpsDKeHUH, peryaupyeMbix B npenenax oT 0 mo 24+30 B. MakcumanbeHblil TOK Harpysku 6+10 A.
Hcnonb3yercss Ipu NPOBEACHUH IEMOHCTPALMil MO JIEKTPOAMHAMHKE, a TakkKe MO APYTHMM pasiesam
Kypca (pU3HKH.

11. BICOKOBOJIbTHBIMI HCTOYHHUK PET'YJIUPYEMOI'O HAITPSI)KEHU S

0...30 KB (IBYIIOJISIPHBIN)

Uctounuk HCIIOJIB3YETCA IPU MMOCTAHOBKE TAKHUX HeMOHCTpaHI/Iﬁ, B KOTOPBIX HeO6XOJII/IMO BBICOKOC
HanpsbKeHue, perynupyemoe B pegenax ot 0 1o 30 xB.

12. AKBAPUYM JEMOHCTPAIIMOHHBIN

AKBapuyM UCIOJIb3yETCs TPU MPOBEACHUH AEMOHCTPALUNA 110 U3MEPEHUIO JIaBJICHUS BHYTPHU
AKHUJKOCTH, MO UCCIIEIOBAHUIO YCIOBUM TUIaBaHUS TEJ, U3MEPEHUIO apXUMETOBOUM CUIIBI U JIP.

13. TPY3 HABOPHBII HA 1 KT’

[IpenHasHaueH 1 IpOBEACHUS IEMOHCTPALMOHHBIX ONBITOB: CHJIA TSDKECTH; BEC TEJIA; CUIIA
YIOPYTrOCTH; 3aBUCUMOCTH Je(opManiu OT CHJIBI; CIOKCHHE CHJI, JEHCTBYIOIIMX HA TEJO IO
OJHOM MNpPsIMOM; CHUJA TPEHUS; MPOSBICHUE HWHEPLUUH; MPUMEHECHHE IIpaBUiIa MOMEHTOB;
NPYKUHHBIA MasiTHUK.

14. TAPEJIKA BAKYYMHAS




Tapenka mnpemHazHaueHa I JACMOHCTPAIlMU OIBITOB B 3aMKHYTOM OOBEME C pa3peKCHHBIM
BO3AYXOM M MPHUMEHACTCA B CICOYIOIIUX IEMOHCTpAalMiAX: pa3ayBaHUE PE3UHOBO Kamephl T0J
KOJIOKOJIOM; paclpocTpaHeHUe 3BYKOBBIX BOJIH; YCTPOHCTBO U AeHCTBHE OapoMeTpa-aHepouaa U Jp.

15. HACOC BAKYYMHbBIN

Hacoc npenna3naden miist pa3peskeHus] U CHKaTusl BO3IyXa B 3aMKHYTBIX COCyZax pasHbIX (popm mpu
MMpOBCACHUN pPdaaa ACMOHCTPAIIMOHHBIX OIIBITOB IO pa3HbIM TEMaM MIKOJBHOTO KypcCa (1)I/I3I/IKI/IZ
pa3ayBaHuc pCBHHOBOP'I KaMCpbl IOJ KOJIOKOJIOM; CHJia aTMOC(bepHOFO JaBJICHUs, ITAaJCHHUC TCII B
paspeXeHHOM BO34yX€; PacIpOCTpaHEHHUE 3BYKOBBIX BOJIH U JIP.

16. IITATUB JEMOHCTPAIIMOHHBIA ®U3NYECKUI

IItaTus npeaHasHauCH IJId C60pKI/I ACMOHCTPAIIMOHHBIX YCTAHOBOK.

M3MEPUTEJIbHbIN KOMILIEKC KABUHETA ®U3UKU

17. BAPOMETP-AHEPOUN |
bapometp-aneponn mpeaHasHa4eH MU M3YYCHHS NPUHIOUIA H3MEPEHHS aTMOC(HEpPHOTO NaBICHUS U
HaAOIIOICHNS 32 N3MEHEHUSIMHI aTMOC(EPHOTO JaBICHUSI.

18 JAUHAMOMETPbBI JAEMOHCTPALUOHHBIE (ITAPA) C
NPUHAJJEKKHOCTSAMU

JuHamoMeTpsl NpenHa3HaueHb! U1 U3MEPEHUS CUIIbI IIPU MPOBEACHUH JEMOHCTPALIMOHHBIX OIBITOB IO
MEXaHHKE.

B cocrtaB Ha60pa BXOIAT JBa AWMHAMOMETpAa B KPYTJIBIX MCTAUIMYECKHUX KOpPIIyCaxX W CICAYIOUIUC
MPUHAIKHOCTH K HUM: MOJIEIb IBYTaBPOBOM OAJIKH C JACTICHUSMH U JABYMsI IEPEBIKHBIMU KPIOYKAMH,
JIBa CheMHBIX KPYTJIbIX CTOJIMKA, [IBA ChEMHBIX OJIOKA U JIBE TPEXTPaHHBIE OIOPHBIE TPU3MBI.

19. MAHOMETP KHJIKOCTHbBII OTKPBIThII JEMOHCTPAIIMOHHBIN
MaHomeTp nNpeaHa3HayeH Il JEMOHCTPAllMM YCTPOMCTBA W IPUHLMIA JEUCTBUS OTKPBITOTO
JKUAKOCTHOTO MAaHOMETPA, a Takxke Js u3MepeHus papneHuit go 0,004 Mlla (400 MM BogstHOTO cTONOA)
BBIIIIE U HUXKE aTMOC(EPHOTo IaBJICHUS.

JEMOHCTPAIIMOHHOE OBOPYJIOBAHUME 11O MEXAHUKE
YHUBEPCAJIBHBIE TEMATHYECKHUE HABOPBI

20. HABOP I[EMOHCTPAHHOHHLIﬁ «MEXAHHUKA»
Habop «MexaHuka» npenHazHayeH Ui IPOBEJCHHUS JEMOHCTPAIMOHHBIX SKCIIEPUMEHTOB TIPH U3Y4YEeHUH
KMHEMaTHKH W JAWHAMUKHA [OCTYNAaTeIbHOTO JBW)KEHHWS, CHJIBI TPEHHs, 3aKOHOB COXpPaHEHHS,
MEXaHMYEeCKHX KojeOaHuid. PaOoTaeT ¢ KOMIBIOTEPHBIM H3MEPUTEIbHBIM  OJIOKOM 170) 1 SV
JIEMOHCTPALIMOHHBIM CEKYHAOMEPOM.
[Tpu “cnonabp30BaHUK KOMITBIOTEPHON M3MEPUTENBHON CUCTEMBl HA0OP TO3BOJISIET MPOBECTH CIIEAYIOIIUE
JIEMOHCTPALIMOHHBIE JKCIIEPUMEHTBL: PaBHOMEPHOE [BUKEHHE, HEPAaBHOMEPHOE [BIKEHHUE, IMOHSITHE
CpeHE  CKOPOCTH, OIpEICIICHHE MIHOBEHHOM CKOPOCTH, OIPEJEIEHHUE YCKOPEHWs IpH
PaBHOYCKOPEHHOM JIBHKEHWH, W3YYE€HHE 3aBHCHMOCTH CKOPOCTH OT BPEMEHH NpU PaBHOYCKOPEHHOM
JIBUKEHHWH, IyTh, TNPOWICHHBIA TEJIOM MpPH PAaBHOYCKOPEHHOM JBMKCHHM C HYJIEBOM HadaJbHOU
CKOPOCTBIO, ITyTh, NMPOWJEHHBIN CHUCTEMOHN CBA3aHHBIX HHUTBIO TEN NP PABHOYCKOPEHHOM JBW)KEHUHU
C HyJIeBOM HAYaJlbHOW CKOPOCTBIO, OTpPEAEJICHHE YCKOPEHHUs CBOOOJHOTO TMAaJeHUs, IPOSBICHUE
WHEPLIMH, 3aBUCHMOCTh YCKOPEHHS OT BEIHYMHBI JCHCTBYIOIIEW Ha TEIO CHIBI M OT €ro Macchl,
JBIKEHHE CUCTEMBI TEJl B I0JIE CHIIBI TSHKECTH, ABMKEHHE Tejla 10 HAKIOHHOH IUIOCKOCTH 0e3 TpeHus,
JIBIKEHHE TeJla TI0 HAKIIOHHOHW IUIOCKOCTH C TPEHHEM, HEYNPYroe COyAapeHHe Tell, ABIKEHUE CHCTEMBI
TEJ C HyJIEBBIM 3HAYEHNEM UMITYJIbCa, CTOJKHOBEHHE TEJ PAa3IMYHON MaCChl, YIPYTHUN yap, COXpaHeHHe
MEXaHMYECKON 3HEPTHHU B TI0JIE CHJIIBI TSHKECTH, IEPUOJT KoJeOaHHI HUTSHOTO MasgTHHUKA.

21. MOJEJIb CUCTEMbI OTCUETA (HABOP AJIsA JEMOHCTPALIUA
OTHOCUTEJBHOCTH IBUXKXEHUSA)

Habop mo3Bosisier mpoBecTH Cienyrolue JEeMOHCTpPAlMH: CHUCTeMa OTCYeTa, TPaeKTOpHs,
NyTh, MEpPEMEUICHUE, MPOEKIIMN BEKTOpAa MEPEMENICHUS; WUIIOCTPALUs OTHOCUTEIbHOCTU
KOOpJMHAT TOYKH, IPOEKLIUN BEKTOpa NepeMEIIeHHs], THBAPUAHTHOCTU MOAYJISI IIEpEMEIICHHS B
JIBYX pa3HbIX, HO HEMOABMUXHBIX OTHOCHTEIBHO Jpyr JApyra CHUCTEMax OTCUeTa;
OTHOCHUTENIbHOCTh TIEPEMEIICHUs], TPAeKTOpPUU M TYTH; TEOpeMa CJIOXKEHUs IepeMelleHul;
TeopeMa CJIOXEHHUS MEPEeMEIECHUN: MOJECTUPOBAaHUE IBUKEHUS JIOJKU MOJ MPSMBIM YIJIOM K
BEKTOPY CKOPOCTHU; TeOpeMa CIOKEHUS MepeMelleHnid, Ha0noieHne cBOOOIHOTO MaIeHus Tena



B MOABIDKHOH CHCTEME OTCUYeTa; HaONIOJEeHHEe CBOOOIHOIO0 MajcHMUSA Teja B HEITOJIBHKHOM
CUCTEME OTCUeTa OTHOCUTEIBHO TIOJBMKHOW; HAOIIO/ICHUE MBIDKEHHUS Tela, OPOIICHHOTO
TOPU30HTAJILHO, B HEMOJBM)KHOW CHCTEME OTCcUeTa; HAaOJI0ICHUE IBHIKEHUS Teja, OPOIIEHHOTO
TOPU3OHTAJIBHO, B PAaBHOMEPHO JBIDKYILEWCS CHUCTEME OTCUETa; B3aUMOJCHCTBUE Tell B
HETIOJIBUKHOM CHCTEME OTCYETA; 3aKOH COXPAHEHHUS MMITYJIbCA; HE3aBUCUMOCTh JCHCTBUS CHII,
B3aUMOJICHCTBUE TEJI B MOJBMKHOMW CHUCTEME OTCUETa, WHBAPMAHTHOCTH 3aKOHA COXpaHEHUSs

MMITyJIbCa B MHEPLUAIBHON CUCTEME OTCYETA.
OTJAEJIBHBIE TPUBOPHI

22. BEAEPKO APXUMEJIA
ITpubop mpenHasHaueH A ASMOHCTPAIMKM JEHCTBUSA KHIKOCTH HAa MOTPYKEHHOE B HEE TEI0 U
HU3MEPEHHSI BHITATKHBAIONICH CHITBL.
23. KAMEPTOHbBI HA PESOHUPYIOIIIUX SAIUKAX C MOJIOTOYKOM
KaMCpTOHBI npe€aAHasHAa4YCHbI OJId JECMOHCTPAIMN 3BYKOBBIX KOHC6aHHI7[ U BOJIH - OIIBITBI C HICTOYHUKaAMHU
3ByKa, HAOJIOJEHHE OJHOTOHAIBHOTO 3BYKa, JEMOHCTpAIMS 3BYKOBOTO PE30HAHCAa W Ap. B KOMILIEKT
BXOJIAT JIBa OJJMHAKOBBIX KAMEPTOHA HA PE30HUPYIONIHX SIIUKAX U PE3UHOBBIN MOJIOTOYCK.
24. HABOP TEJI PABHOM MACCHI M1 OBBEMA
Habop mpeaHasHadeH is CpaBHEHHS OOBEMOB TEd OJMHAKOBOW MAcCChI, M3TOTOBJIEHHBIX M3 Pa3HBIX
MaTepuasoB, U ONPEICICHNS X TUIOTHOCTEH.
25. MIPUBOP JJIs1 AEMOHCTPAIIMU JABJEHUSA B dKUJIKOCTHU
ITpubop mpeaHa3sHaYEH A U3YUEHHs ISHCTBHUS JKUAKOCTH Ha MOTPYKEHHOE B Hee Teno. Mcmoap3yeTcs B
JACMOHCTpalUAX: 3aBUCUMOCTL JaBJICHUSA KUAKOCTU OT FHY6I/IHBI MOrpy>XCHUA, 3aBUCUMOCTb HaBJICHUA
KHUIKOCTH OT €€ IUIOTHOCTH; HEe3aBUCHMOCTH JaBJICHHS Ha JaHHON TIIyOMHE OT OpPHUEHTAIMH JaTIhKa
JIaBJICHUSL.
26. MIPUBOP AJ51 AEMOHCTPAIIUUA ATMOC®EPHOI'O JABJIEHUM 1
[Ipubop mnpemHasHayeH Ui JEMOHCTPAIlMH aTMOC(HEPHOTO MABJICHHUS W MOJIEIHUPYET OIBIT C
Mar1e0yprcKuMH IOy IIAPUSMH.
27. IPU3MA HAKJIOHAIOLIASCS C OTBECOM
ITpu3Ma mpeaHasHaueHa IS JEMOHCTPAIIMK YCAOBHS YCTOMUMBOCTH TeJla, MMEIOMIETO IIOIIAAb OIMOPHI,
U TI03BOJISIET MPOMJLTFOCTPUPOBATh 3aBUCHMOCTh YCTOMYMBOCTH TEJI OT IUIOIIAJN OMOPHI M TOJIOKCHHUS
LCHTPA TAXKECTHU.
28. PBIYAT JEMOHCTPALIMOHHBIN
[Ipubop mpenHa3HaueH Ui JEMOHCTPAIIMHA YCTPOMCTBA pbldara W YCIOBHS €ro PaBHOBECHS U
NPUMEHSIETCSI B CIICAYIONIMX JAEMOHCTPAIUSIX: YCTPOWCTBO M TPHHIMIT JECHCTBUS PHIYAKHBIX BECOB;
PaBHOBECHUE CUII HA pbIdare; MOMCEHT U IIJICHO CUJIbI; PaBE€HCTBO pa60T Ha per4yare v Jp.
29 COCY /bl COOBHIAKOIINECH
[lpubop mnpemHa3HayeH IS JEMOHCTPAIMA OJMHAKOBOTO YPOBHS OJHOPOJHOM JKHUIKOCTH B
COOOINAIOIINXCA MEXKIY CO0OM cocynax pa3Hou (OopMbI M MIPUMEHSETCS B CIACAYIOIIMX JIEMOHCTPAIIUSX:
3aKOH COOOIIAOIMXCS COCY/IOB, 3allOIHEHHBIX OMHOPOIAHOM JKHUAKOCTBIO, HEW3MEHHOCTh YPOBHS
JKUJIKOCTHU TIPU HAKJIOHE COOOMIAIOIIMXCS COCYIOB (OJJHOTO U3 HUX HITH BCEX).
30 TPUBOMETP I[EMOHCTPAHI/IOHHBIﬁ
TpubGomerp mpemHazHA4eH IJs JEMOHCTPALMK 3aKOHOB TPEHHSI M TPOBEJEHHS OMBITOB, TPEOYIOLINX
HAKJIOHHYIO TIOCKOCTh: TPEHHE TIOKOSI M CKOJIBKCHUS; CPABHEHUE CUJIBI TPCHUS KQUCHHSI C CUITOW TPEHHSI
CKOJILKCHUS; 3aBUCUMOCTh CHJIBI TPEHHUSI OT COCTOSHHS TPYIIUXCS MOBEPXHOCTEH M CHIIBI JaBJICHUS;
MOTEHIIMANbHAS DHEPTUs MOJHATOTO Teda, paboTa CHMJI Ha HAKIOHHOW IIOCKOCTH; KO3((HUIIHEHT
IIOJIC3HOI'O HeﬁCTBHﬂ 1 €T0 3aBUCUMOCTD OT CHJIbI TPECHUA U HAKJIOHA IIJIOCKOCTHU U JIp.
31. HABOP JJisl UCCJIEOOBAHUSI PABHOMEPHOI'O IBU/KEHUSI.
Habop mo3BosiseT HcclienoBaTh MPU3HAKKA PaBHOMEPHOTO IBMIKEHHUS, CPABHUTH U M3MEPHUTH CKOPOCTH
JIBYX PaBHOMEPHO JABIKYLIUXCS TEIN.
32. MPUBOP VIS UCCIEJTOBAHUS PABHOYCKOPEHHOT O JIBUKEHUSI
(KEJIOB I'AJIMJIES])
IMpuGop 1O3BOJSIET  TMPOJAEMOHCTPUPOBATH TPH3HAKKH PABHOYCKOPEHHOTO JBIIKCHHUS, H3MEPHTh
YCKOPEHHUE JIBHIKCHUS.
33 HABOP NOJABUKHBIX 1 HEITOJIBUKHBIX BJIOKOB



Habop mnpemnasnadeH sl WCCIEIOBAHUS YCIOBHM pPAaBHOBECHS CHJ IPH HMCIOJIB30BAaHHHM OJIOKOB,
n3MepeHns Kod(p(GUIMCHTA ITOJIE3HOTO IEHCTBUS TMPOCTBIX MEXAaHW3MOB, B COCTaB KOTOPBIX BXOISAT
IIOABHKHBIC 1 HEITIOJABUXKHBIC 6J‘IOKI/I.
34. IIAP MACKAJIA
HpH6op OpeaHa3HadeH I ACMOHCTpalMM IIepeJadyd MNPOU3BOJAMMOIO Ha JKHIKOCTb JaBJICHUS B
3aMKHYTOM COCYyJI€ BO BCE€ CTOPOHBI OJMHAKOBO, a TAaKXKC i1 ACMOHCTpalUy NOJAbeMa YKHUAKOCTH II0[
I[eP'ICTBHeM aTMOC(bepHOFO JaBJICHUA.
35. TPYBKA BAKYYMHAS
IIpubop mpemHazHaueH TSI ASMOHCTPAIMA (PU3WUCCKUX SBIICHUN, TMPOTEKAIONIUX B Pa3peKEHHOMN
B03HYHIHOI71 cpeae. I/ICHOJ'ILByeTCSI B ICMOHCTpAlUAX: BJIUIHUC BOBI[yHIHOfI Cp€abl HAa NIBUIKCHUC TECJI MO/
I[eP'ICTBHeM CHJIBI TAXKECTH, I[efICTBI/Ie aTMOC(bepHOFO JaBJICHUA, (bOHTaH B Pa3peKECHHOM BO3OYyX€;
OXJIAXKIACHUE Ta3a IIpUu €ro a,Z[I/Ia6aTHOM paCiup€HUK, KHUIICHUEC BOJbI IIPW IIOHMXKXCHHOM OaBJICHUU,
BJIMAHUC IIJIOTHOCTH BO3yXada Ha PpacOpoOCTPaHCHWE B HEM 3BYKa, BJIHMAHUC IIJIOTHOCTHU CPCIbl Ha
pacupocTpaHeHHE 3ByKa.
36. IIAP JIJIS B3BEILIMBAHUS BO3/1YXA
[Tpubop npenHazHaueH 11 JEMOHCTPAIMU B3BELIMBAaHHS BO3yXa.
37. IPUBOP JJI1 WJIJIFOCTPALIUU JEMCTBUS 3AKOHOB COXPAHEHUSI
TP COYJAPEHUMH IIIAPOB
HpI/I60p MO3BOJACT IIPOACMOHCTPUPOBATDH ,HefICTBHe 3aKOHOB COXPaHCHUSA MEXaHUYECKOU
SHEPrUM U HMMITyJIbCa IMPU YIPYTOM yJape U JACUCTBHE 3aKOHA COXPAHEHUS HMITYJIbCA MPHU
HCYIIPYIroOM ylape.
38. KAPTE3UAHCKHNM BOJIOJIA3.
HpI/I60p I1IO3BOJIACT Ha6JIIO,ZLaTB ,I[@ﬁCTBI/IG JKUIKOCTU Ha IIOIPy>KEHHOC B HEE TECIIO,
HUCCJICO0BAThH YCJIOBI/ISI I1aBaHUA TEJI B XKUAKOCTHU.
39. HUJIMHAPHI C OTHAJIAIOIIIUM JTHOM
HaGop mo3BONIsSIEeT JEMOHCTPUPOBATH 3aBUCUMOCTh CHJIBI JABJICHHS OT  TUIOIIATU
IMMOBCPXHOCTH.

JAEMOHCTPAIIMOHHOE OBOPY/JIOBAHUE
MO MOJIEKYJIAAPHOM ®U3UKE U TEPMOJIJUHAMMKE

YHUBEPCAJIBHBIE TEMATUYECKHUE HABOPBI

40. HABOP TEMOHCTPAIIMOHHBIN «TEIJIOBBIE SIBJIEHUS»
Habop mno3BosisieT mpoBecTH ClIeayIOUIMe JIEMOHCTPAMOHHBIE 3KCIIEPUMEHTHI: KOJUYECTBO TEIUIOTHI U
TEIJIOEMKOCTb; TEIUIOTA CrOPaHuUs TOILUIMBA; TEIUIOIPOBOJHOCTD; IIEpejada TEIUIa IPU KOHBEKIUU B rase;
repeaada TeIla Ipu KOHBEKLHH B KUAKOCTH; IEPEHOC TeIlla M3JIyYeHHEM; U3MEHEHUs TeMIIepaTyphl
npy OBICTPOM PACIIMPEHUH M CKATHH Ta3a; paboTa CUIIbI TPEHHs, N3MEHEHUE BHYTPEHHEW SHEPTHH MPU
JeopMaliy Tena; IUIaBJIeHHEe W OTBEpIAEBAaHME Tell; UCIIAPEHUE BEILECTBA; 3aBUCHMOCTh TEMIIEPATYypPhl
KUIIEHUS OT JABJICHHUS.

OTAEJBbHBIE ITIPUBOPBI

41. ITIPUBOP AJIs1 AEMOHCTPAIIUU TUDPDY3IUU B 'A3AX

[Tpubop mpenHasHaueH A AeMOHCTpauu Audy3un B KUAKOCTAX U razax.

42. IIPUBOP JJ151 U3YUEHMUS I'A30BbIX 3AKOHOB C MAHOBAKYYMMETPOM

[Tpubop npeaHazHaueH Uil MPOBEACHUS NEMOHCTPALUHM IO HMCCIEIOBAHHIO 3aBUCHMOCTH MEXKIY
00BEeMOM, AaBJICHUEM U TEMIIEpaTypoil JaHHOW MacChl Tasa.

43. MPUBOP AJs1 JEMOHCTPALMU TEIJIOITPOBOJHOCTHU

[Tpubop npeaHa3HaYeH /sl KAYECTBEHHOTO CPABHEHHUSI TETLIONPOBOTHOCTH METAJIIOB.

44, TWJIMHAPBI CBUHIIOBBIE C BUHTOBBIM ITPECCOM

HunuHaps! peiHa3HaYeHbl U1l AEMOHCTPAllUA B3aUMOAEHCTBHUSI aTOMOB CBUHIIA.

45, IAP C KOJbLLOM

[Ipubop mpenHazHa4yeH IS JEMOHCTPALMH OIBITOB, MOATBEPXKAAIOIINX TEIIOBOE PpacCIIMpEHHe
METAIITMYECKUX TEJ.

46. KHHEMATHYECKHWE MOJIEJIN TEILIOBBIX JIBUTATEJIEN

Mopnenu cayxar JUisl JIEMOHCTpAallMd YCTPOWCTBA W TPUHIMUNA JIEHCTBUS YETBIPEXTAKTHOTO
OJTHOIIWTUH/IPOBOT'O JIBUTATENsl BHYTPEHHETO CTOPaHus: KapOIopaTOPHOTO M TU3EIBHOTO.




47. TEIINIOITPUEMHHUK
TennonprueMHUK MpeaHa3HAuYeH 111 OOHAPYKEHHsI TEIJIOBOTO M3IYUEHUs], a TAKKE IJIsI CPABHEHUS
TEIJIOBOTO MOIJIOLICHUS CBETIION U YEPHOU ITOBEPXHOCTSAMU.
JAEMOHCTPAIIMOHHOE OBOPYJOBAHHME 110 JEKTPOAUHAMMUKE
YHUBEPCAJIBHBIE TEMATHYECKHWE HABOPbBI
48 HABOP JJISA U3YUYEHHUSA 3AKOHOB NIOCTOSAHHOT'O TOKA
HaGop mo3BoMsieT BBHIMONHUTH CJICAYIOUIME OSKCHEPHUMEHTHI. COCTaBJIEHHE JJICKTPHUYECKON IIeTu;
U3MEPEHHE CHUIIbI TOKA aMIIEPMETPOM; U3MEPEHHUE HAIPSDHKEHUS BOJIBTMETPOM; 3aBUCHMOCTDH CUJIBI TOKA
OT HaIpPsKEHUS; 3aBUCUMOCTb CUJIbI TOKA OT COIPOTHUBIICHUS; U3MEPEHUE COIPOTUBIECHUN; yCTPOMCTBO
MEPEMEHHOTO pe3ucTopa (peocTtara); MOCIEAOBATEIbHOE COEIWHEHHWE MPOBOAHMKOB; MNapajuielbHOe
COCIMHEHNE INIPOBOJHUKOB; HArPEBAaHUE IIPOBOIHHUKA DIIEKTPUYECKUM TOKOM; OIPEIEICHUE MOLIHOCTH
JIEKTPUUECKOTO TOKA; JEHCTBUE IIABKOTO PEAOXPAaHUTEIS.
49. QJIEKTPOMETPHBI C IIPUHA JVIEX KHOCTAMUAU
ONeKTpoMeTpsl  NpEeJHAa3HA4YEeHbl JUIL NPOBEACHUS TaKUX JEMOHCTPALMOHHBIX  OIBITOB IO
3JIEKTPOCTATHKE, KaK: OOHapY)KEHUE NIEKTPUUECKUX 3apsI0B; pacHpeAeICHUE 3apsiioB HA MOBEPXHOCTU
IIPOBOJIHUKA; IETMMOCTb JIEKTPUUECKOrO 3apsia; MEKTPOCTaTUIECKas HHAYKIMS.
OTAEJIBHBIE ITPUBOPHI
50 HABOP JIJIsI IEMOHCTPAIIUY COHEKTPOB DJIEKTPHUECKUX ITOJIEM
HaGop wucnomp3yercds B CHEAyIONIMX  JKCIIEPUMEHTaX:  CBOWMCTBA  CHJIOBBIX  JIMHUHN
3JIEKTPOCTATUYECKOTO MOJIS; AIEKTPUUECKOE TI0JIE 3apsyKEHHOTO NPOBOJIHUKA; 3JIEKTPUUECKOE TI0JIE JBYX
3apsKEHHBIX IIPOBOJIHUKOB; OJHOPOJHOE U HEOJHOPOJHOE JIIEKTPUYECKUE TTOJIA.
51. MHAJIOYKHU U3 CTEKJIA U 3BOHUTA
Ilanouku OPUMCHAIOTCA B CICAYIOIIHUX JACMOHCTpalUAX: 3JJICKTpU3alnd pas3IMYHbIX TCI; BSaHMOHeﬁCTBﬂe
HAdJICKTPU30BAHHBIX TCJI; ABAa poOJa 3apsaA0B; OHPCACICHUC 3apsla HA3JICKTPU30BAHHOTO TeEJa, YCTpoﬁCTBO n
HCﬁCTBHe QJICKTPOCKOIIA U 3JICKTPOMETpPA.
52. 3BOHOK DJIEKTPUUECKU
3BOHOK ITO3BOJISICT JACMOHCTPHUPOBATH HpOCTeﬁIHCe MNPUMCHCHUC JJICKTPOMATrHUTA B TCXHUYCCKUX YCTpOI\/'ICTBaX.
53. HABOP MATHUTOB
MarsuTsl HCIOJIB3YIOTCA IPU IMOCTAHOBKE TAKUX JACMOHCTPAIMOHHBIX OIBITOB, KaK: UCCICIAOBAHUE MArHUTHOTO
IOJI1 IIOCTOAHHOI'O MAarHuTa, I/I}Z[CHTI/I(bI/IKaHI/ISI CBOMCTB MarimTa; CHEKTPbl IMOCTOAHHBIX MArHUTOB; JBHXKCHUEC
pAMOT0o MPOBOJHUKA U PaMKU C TOKOM B MAarHMTHOM IOJIC; IMOJYUYCHHUC HHAYKIIMOHHOI'O TOKa;, ACMOHCTpalusd
npaBuia Jlenua u zp.
54. CTPEJIKN MATHUTHBIE HA ITATUBAX
C’I‘peJ’IKI/I MAarHvuTHbBIC IpeAHa3HAa4YCHbl AJId ACMOHCTpALlMU BSaHMOﬂeﬁCTBHﬂ MOJIOCOB MAIrHUTOB, OPUCHTAIHHU
MAariuTa B MaruHuTHOM 110JIC, OIIPCACIICHUS HAIIPABJICHUA MArHUTHOI'O MEpHUJIMaHA U APYTUX ONBITOB 11O MarueTu3sMy
1 3JICKTPOMATHETU3MY. KoMIIIeKT cOCTONUT B3 2 MarHUTHBIX CTPCIIOK.
55. MPUBOP JJIs1 AEMOHCTPALIUU BPALLIEHUS PAMKH C TOKOM
B MATHUTHOM IIOJIE
[TpuGop Mmo3BOJISIET MPOBECTH CIEAYIONINE ASMOHCTPAIMH: OMBIT JPCTENa; MarHUTHOE MOJie MPSIMOTO
TOKa; MarHUTHOE I10JIE paMKH C TOKOM; B3aUMOJEIHCTBHE MapalljebHBIX TOKOB; JAEHCTBUE MarHUTHOIO
II0JIS1 HA TOK; ITIOBOPOT PAMKH C TOKOM B MATHUTHOM IIOJI€; YCTPOMCTBO U IIPUHIIMI JAEHCTBUS T'e€HEpaTOpa
IIOCTOSIHHOT'O TOKA; YCTPOMCTBO U IPHUHLIMII JEHCTBUS 3JEKTPOIBUraTENs IIOCTOSHHOIO TOKA; YCTPOUCTBO
W TPUHLIUN JEHCTBUS 3JIEKTPOU3MEPUTENILHOTO NpUOOpa MarHUTOINEKTPHUYECKOH CHCTEMBI; SBJICHUE
IEKTPOMArHUTHON HHIAYKIIHU.
56. MAIIMHA MATHUTODJEKTPUUYECKAS OBPATUMASA
IIpubop npenHazHayeH sl AEMOHCTPAIMH YCTPOWCTBA M MPUHIINIIA ASWCTBUS MPOCTEHINETO TeHEpaTopa
U DJIEKTPOJBUTATENs NMOCTOSHHOIO M MEPEMEHHOI0 TOKOB, MO3BOJISIET MPOJEMOHCTPUPOBATH CBONCTBO
00paTUMOCTH SJEKTPUYECKMX MAIIUH - TI0Ka3aTh MX paboTy B peXUMe U ABUTATENS, W Te€HEepaTopa;
MO3BOJISIET MPOJIEMOHCTPUPOBATH TPHU CIIOCO0a paOOTHI MAIIMHBI B PEXKUME JIBUTATEIIS.
MamHa MarHUTO3JIEKTPUYECKast COCTOUT U3 CTaTOpa U pOTOpa.
57. 9JIEKTPOMATHUT PA3BOPHbIN
DNEeKTpOMarHuT NpeAHa3HaueH TSl JEMOHCTPAIIMH TEXHHYECKOTO MMPUMEHEHUS! MATHUTHOTO TOJS TOKA!
YCTPOMCTBO 3JIEKTPOMAarHUTa M OLIEHKA €ro MOJBEMHON CHIIBI, COOpKa MOJIENH AIIEKTpOMarHuTa. Moxer
HCIIOJIB30BATbCSA Il MCCIENOBAaHUS MATHUTHOTO IIOJNSL KaTyIIKM C TOKOM, BIIMSHHUS Ha HEro
(GeppOMarHUTHOTO CEpACYHMKA; TPHUMEHACTCS Ml JEeMOHCTPAlMHM SIBJICHUS 3JIEKTPOMAarHUTHOM
UHIYKIUH.
58. MPUBOP IS AEMOHCTPALIUU ITPABUJIA JIEHIA
[Ipubop mnpenHazHaueH Ui HWCCIEAOBAHMS 3aBUCHMOCTH HANpaBlICHUS HHAYKIHOHHOTO TOKa OT
Xapakrepa M3MEHEHHUs MArHUTHOIO IIOTOKA, BBI3BIBAIOIIETO TOK, M IIO3BOJSAET IPOBECTH CIEAYIOIIHE




JIEMOHCTPALIMK: CPABHEHUE B3aMMOJCHCTBUS CIUIOIIHOIO KOHTYpa M KOJbLA C IMPOPE3bI0 C MAarHUTOM;
JIBIKEHHE CIUIOIIHOTO KOJIbIIA IIPH MPUOIIKEHNH MarHUTa K KOJIBITY; ABIDKEHUE CIIONTHOTO KOJIbIA TIPH
BBIIBVDKCHUU MarHuTa U3 KOJIblA.

59.KOMIIJIEKT /11 U3YYEHUSA CBOMCTB DJIEKTPOMATHUTHBIX BOJIH

HA BA3E 'TEHEPATOPA 430 MI'u

KommiekT mo3BossieT OpoAeMOHCTPUPOBATh U3JIyYEHHUE, IIPUEM M CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH,
00HaPYKHUTP IEKTPUIECKOE U MATHUTHOE TIOJISI BOJTHBI, H3MEPUTH IJTMHY BOJHBL
JEMOHCTPAIIMOHHOE OBOPYJOBAHME IO ONITUKE U KBAHTOBOM ®U3UKE

60. HABOP JTEMOHCTPAIIMOHHBIN « 'EOMETPUYECKAS OIITUKA»
HaGop mno3BoisieT mpoaeMOHCTPHPOBAThH CIEAYIOIINE SKCIICPHUMEHTHI: NPSMOJIMHEHHOE PaclpoCTpaHeHUE CBETa;
o0Opa3zoBaHNe TEHU M TOJIYTEHH; 3€pKajbHOE OTpakeHHe cBeTa; Mud(dy3HOe OTpaKCHHE CBETa; HCCIEAOBAHUC
OTpakeHHs CBeTa; ()OPMUPOBAHUE IOHATHUS MHHMOIO HCTOYHHMKA CBETa; WJUTIOCTPALMIO NPUHLUNA JIEHCTBUS
YTOJIKOBOTO OTpaKaTeIsl; MPEIOMIICHHE CBETa; UCCIIeOBaHHE 3aKOHOMEPHOCTEH MPEIOMIICHHS CBETa; 00paTUMOCTh
XO/la CBETOBBIX Jy4eil; IOJIHOE BHYTPEHHEE OTpaKeHHE; AEMOHCTPALUs MOJENIN CBETOBOJA; MPOX0XKJICHUE CBETA
Yyepe3 IUIOCKONapalIeNIbHYI0 IUIACTHUHY; NPOXOXKACHHE CBETa CKBO3b TPEYTOJbHYIO NPHU3MY; BBEICHHE HOHSTHUS
JIMH3BI;, BBEJCHUE TOHATUI (oOKyca U (POKYCHOTO PacCTOSHHUS JIMH3bI; BBEIACHUE TOHATHUS (POKAIBLHOM IUIOCKOCTH
JIMH3bI; WLTIOCTPALMS IOHATHA MHHUMOTO (OKyca JIMH3BI; XOJ OCHOBHBIX JIy4ei, HCHOJIB3yeMBIX MPH MOCTPOCHUH
M300paKEHUI B JIMH3aX; 3aBUCUMOCTh ()OKYCHOTO DPACCTOSHUS JIMH3BI OT IOKAa3aTelss MPEJIOMIICHUS BHELIHEH
Cpenbl; CBS3b PACCTOSHHSA OT HpEeaMeTa N0 JIMH3BI C PAacCTOSHHEM OT JIMH3BI JI0 ero H300pa)keHus; AeHcTBHE
OINITHYECKOH CHUCTEeMBI TJa3a; Ae(QEKTHl 3pEHHS; IMOJyYeHHEe H300pakeHHs B (oroammapare; Xox Jyded B
NPOCKIIMOHHOM aIlllapaTe; JHCICPCHOHHBIH CIIEKTD.
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