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Pabouas mporpamma no yueo6HOMY nipeamery «Dusnkay (6a30BbIi ypoBeHs) (peaMeTHas 00nactb «EcTecTBEeHHO-HAYYHBIC
MIpeIMEThI») (Jajiee COOTBETCTBEHHO — MporpamMmMa 1o Gpu3nke, (pU3ruKa) BKIIOYAST MOSCHUTEIBHYIO 3aIHCKY, COJEpKaHUe
00yueHMS, TNIAHUPYEMbIC PE3YJIbTAThl OCBOCHHUS MPOTrPaMMBI IO (PU3UKE, TEMATHICCKOE TIAHUPOBAHUE.

MMOSICHUTEJIbHASA 3AITUCKA

[Iporpamma no ¢usnke Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHMs COCTABJIECHA Ha OCHOBE MOJOXKEHHH M TpeOOBaHHMH K
pe3ynbTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MporpaMmsl, npeacrasieHHbix B PIOC 000, a takxke ¢
yaéroM ¢enepanbHOi pabodeii mporpaMMbl BocriuTaHus u KoHIenmn npemnonaBaHus yaeOHoro mpeamera «Du3uKay.

ConeprkaHue MporpaMmsl 1o (pU3HMKe HAIIpaBIeHO Ha (OpPMHUPOBaHUE ECTECTBEHHO-HAYYHOH TPaMOTHOCTH 00yYaroUXcs 1
OpTaHM3aIMI0 N3ydCHHS (U3UKH Ha NEATEIbHOCTHONH OCHOBE. B mporpamme mo ¢pusnke y4uTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmsanun TpedoBarniit ®I'OC OO0 K mIaHUPYEMBIM JTHYHOCTHBIM M METaNpeIMETHBIM pe3ybTaTaM OOydeHHs, a
TaK)Ke MEXITPEIMETHbIE CBSI3H €CTECTBEHHO-HAYYHBIX yUeOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHusl.

[Iporpamma o gu3nke ycTaHaBIMBaeT pacnpeiesieHue yueOHOro MaTepuaia 1o rojgam odydenus (1o Kiaccam), npeaiaraer
NPUMEPHYIO TOCJIEA0BATENILHOCTh H3Y4YEHUs TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHsI NPEAMETHOIO COAEPXKaHUS U yuére
BO3PACTHBIX 0COOCHHOCTEH 00yJaIOIIHUXCS.

®Duznka SBISIETCS] CHCTEMOOOPa3yIOMNM ISl €CTECTBEHHO-HAYYHbBIX YI€OHBIX IPEAMETOB, MOCKOIBKY (pH3ndecKue 3aKOHBI
JISKAT B OCHOBE MPOIIECCOB U SIBICHUM, H3y4aeMbIX XUMHEH, ONOJIOTHEH, aCTPOHOMUCH U (hU3UUECKOI reorpadueii, BHOCUT BKIIA]
B €CTCCTBCHHO-HAYYHYIO KapTUHY MUPpaA, NPECAOCTABIACT HauOoJiee SICHbIE o6pa3u1>1 NMPUMEHCHUA HAYYHOT'O METOZa TO3HAHUA, TO
€CTb c11oco0a MOTy4eHHs JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa M3 TJaBHBIX 3ajad (uU3MYeckoro o0Opa3oBaHHS B CTPYKType oOImero oOpa3oBaHHs COCTOMT B (DOpMHPOBaHHU
€CTECTBEHHO-HAY4YHOW IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaromuxcsl.

Wzyuenne Gpuznkn Ha 6a30BOM ypOBHE NPEIIONIAracT OBJIAJICHHE CIECIYIOIINMI KOMIETCHTHOCTSAMHE, XapaKTePU3yIOIINMHU
€CTECTBEHHO-HAayUHYIO0 TPaMOTHOCTb:

HAay4HO OOBSICHATH SBICHUS,

OLICHMBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHS;

HUHTEPIIPETUPOBATDL JAHHBIC U HCIOJIB30BATh HAYYHBIC AOKa3aTCJIbCTBA

JJIA IOJTYYCHHS BBIBOIOBY».

Henu usyueHus Gpu3nKyu Ha ypPOBHE OCHOBHOIO 00IIIero o0pa3oBanus onpezeacHbl B KOHIEIIY MPenoiaBaHus Y4eOHOro
npeaqmera «@Dm3uka» B 00pa3oBaTeNBHBIX — OpraHm3amusax — Poccwiickoit  Demepannu, peadm3yOIINX — OCHOBHBIC
00meoOpa3oBaTeNbHBIC IPOTPaMMBI, YTBePKAEHHOH pemenneM Komernn Munmnctepersa npocsemieHus Pocentickoit @eneparmm
(mporoxoin ot 3 gexabps 2019 .

Ne TTK-4BH).

Llenu n3ydenust GuU3uKU: NpUoOpPETEHHE HHTEpeca U CTPEMIICHHS 00YYaIOIINXCsl K HAYYHOMY U3y4YECHUIO
MIPUPOIBI, Pa3BUTHE UX MHTEJUICKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH; pa3BUTHE MPEICTABICHUH O HAYYHOM METOJIE MTO3HAHUS

u popmupoBanne
HCCJIeJ0BATEIbCKOTO OTHOLICHUS K OKPYIKAIOLIMM SIBJICHHSIM; (OpMHpPOBaHKHE HAYYHOI'O MHPOBO33PEHHSI KaK pe3yJIbTaTa U3y4eHus

OCHOB

CTPOEHHS MaTepUH U (PYHIaMEHTAIBHBIX 3aKOHOB (PU3HUKH; (OPMUPOBAHKE IPEICTABICHUH O PO GU3MKH ISl pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHHUKH U TEXHOJIOTHI; pa3BHTHE NPEICTABICHHH O BO3MOXHBIX cepax Oymymel mpodeccHoHaIbHON
JIeSITENIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOATOTOBKA K TAJIbHEWIIeMY OOyUYSHHIO B TOM HAIPaBICHUH.

JocTmkeHne 3TuX 1enei mporpaMmel 110 pHU3MKe Ha ypOBHE OCHOBHOTO 00IIero 0Opa3oBaHus 00€CIIeUNBACTCS PEIICHHEM
CIIeYIOLINX 3ajad:

NpuoOpeTeHNe 3HaHUH 0 AUCKPETHOM CTPOSHHH BEUIECTBA, O MEXAHHUYECKHUX,

TEIUIOBBIX, MIEKTPUUECKUX, MATHUTHBIX M KBAaHTOBBIX SBJICHUSX; IPHOOpPETEHNE YMEHUI ONMHMCHIBATh M OOBSCHATH (PU3MUYECKHUE

SIBIICHUS

C UCTIOJIb30BAHUEM TTOJTYUCHHBIX 3HaHPIﬁ; OCBOCHHE METOIOB PCIICHUA HpOCTeﬁmHX pvaéTHBIX 3a1a4 ¢ UCIIOJIb30BAHHUEM

¢u3ngecKnx MojeNeil, TBOPUYECKUX M NPAaKTUKO-OPHEHTHPOBAHHBIX 33/1a4; Pa3BUTHE YMEHUH HAOMIOAATh MPHPOIHBIC SIBICHUS 1
BBITIOJTHATE OMBITH, JAOOpaTOPHEIE PabOTHI U SKCIIEPUMEHTANIFHBIE HCCIIEIOBAHMUS C NCTIOIh30BaHUEM N3MEPUTEIIBHBIX IPHOOPOB;
OCBOEHHE NPUEMOB paboTHI ¢ MH(pOpPMaIHel (pU3NIECKOro cojepKaHus, BKJIIOYas HHPOPMAIMIO O COBPEMEHHBIX JOCTIKEHUIX
¢u3MKN, aHAIN3 ¥ KPUTHYECKOE OIEHWBAaHHWE HH(GOpPMAIMH, 3HAKOMCTBO cO cepaMu NpodecCHOHAIFHONW AeATeNbHOCTH,
CBSI3aHHBIMHU

¢ (U3MKOM, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JJOCTHXEHUSIX (pU3ndecKol HayKu.

Ha u3yuenne ¢uznku (0a30BBIH yPOBEHB) Ha YPOBHE OCHOBHOTO 00IIEr0 00pa3oBaHms oTBoAUTCS 238 yacoB: B 7 Kiacce —
68 vacoB (2 Jaca B HesleN0), B 8 kitacce — 68 yacoB (2 gaca B Henelno), B 9 kiacce — 102 gaca (3 4aca B Heiemio).



[Ipemnaraemsliii B mporpaMMe 1o (pu3uKe MepedcHsb Ja00paTOPHBIX pabOT M OMBITOB HOCHUT PEKOMCHIATEIBHBIN XapaKTep,
YUHTENb JIelaeT BRIOOp MPOBEICHMS Jab0paTOPHBIX pabOT M OMBITOB ¢ YUETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH 00yJaroImmxcs,
CITMCKA SKCIICPUMCHTANIBHBIX 3a/IaHUM, IPeJIaracMbIX B pAMKaX OCHOBHOTO TOCYAapCTBCHHOTO SK3aMeHa o (pHu3uKe.

COJEPXAHUE OBYUEHUS

7 KJIACC Pa3pen 1. ®u3nka u e€ posib B IO3HAHUHU OKPYKAIOIEr0o MUpPa
®usznka — Hayka o npupoze. SABneHus npupoabl. Puznyeckue sIBJICHUS:

MEXaHWYECKHE, TEIUIOBbIE, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC, 3ByKOBBIC.
Omnueckue BeTMIUHBL. V3Mmepenne Qusmuecknx BenmnunH. Pusmdeckne mnpubopel. IlorpemHocts w3MepeHHN
MexayHapoiHasi CUCTEMAa AUHUIL.

Kak ¢usuka 1 apyrue eCTeCTBEHHBIC HAYKH U3YYaIOT MPUPOITY.
EcTecTBeHHO-HAYYHBIN METO/]T TIO3HAHMS: HAOJIOACHUE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBI)KCHUE THIIOTE3, YKCIICPUMEHT 110
MIPOBEPKE THITOTE3, OOBICHEHIE HabmromaeMoro sBieHus. Onrcanue (GU3NIECKUX SIBICHUH C TIOMOIIBIO MOJIEIEH.

Jemoncmpayuu

MexaHn4YeCcKHe, TEIUIOBBIE, IEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBIICHHS.
Duznveckue npuOOPHI U IPOLETypa IPSMBIX H3MEPEHHUI aHAIOTOBEIM H II(POBEIM IPHOOPOM.

Jlabopamoprvle pabombi u onvimol

Omnpenenenue LeHbI JEJICHUS HIKaJIbl U3MEPUTEIBHOI0 IPHOOpA.

W3mepeHue pacCTOSHU.

U3mepeHne 00bEMa XHIKOCTH U TBEPAOTO Tela.

OrmpeeneHne pazMepoB MaJIbIX Tell.

H3mepenue TeMmepaTypsl IpH MOMOLIN JKUIKOCTHOTO TEPMOMETPA M JaTYMKA TEMIIEPATYPhL.

[TpoBenenue uccine0BaHuUs MO MPOBEPKE TMIOTE3BI: JabHOCTH MOJETA MIaPHKa, MMyIEHHOTO TOPU30HTAILHO, TEM OOJIbILE,
4yeM OOoJIbIIIe BHICOTA ITYCKa.

Paspen 2. IlepBoHayanbHble CBeleHHsI 0 CTPOCHMH BellecTBa

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3sMepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBmxeHune yacTtuil BemecTBa. CBs3b CKOPOCTU JABMWXKEHHS YaCTHIl ¢ TeMIepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus.
B3anMopeiicTBre YacTHII BENIECTBA: MPUTSDKEHIE U OTTaJIKUBAHIE.

ArperaTHbIe COCTOSHUS BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEH U TBEPABIX (KPUCTALINUECKNX) Tell. B3auMOoCBsI3p MEXIY
CBOWMCTBAMH BEIICCTB B Pa3HBIX arperaTHBIX COCTOSHHUAX W WX aTOMHO-MOJICKYIIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX
COCTOSIHUI BOJBL.

Lemoncmpayuu

HaGmonenne 6poyHOBCKOTO JIBH>KEHUSI.

Habnronenue nuddysuu.

Habnronenue siBieHui, 0OBACHIIOMNXCS TPUTSHDKCHHEM WIIA OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimol

OreHka qraMeTpa aToMa METOIIOM PsIOB (C UCTIONb30BaHueM (oTorpaduii).

OnBITH IO HAOIOICHAUIO TETUTOBOTO PACIIUPEHUS Ia30B.

OnbITHI 11O O6Hapy)l(€HI/IIO HCﬁCTBHH CHJI MOJICKYJIAPHOT'O IPUTSIIKCHUS.

Paznen 3. /IBukeHHe M B3aUMOAEHCTBHE TeJl

Mexanuueckoe BrxeHue. PaBHoMepHOE U HepaBHOMEpPHOE JIBHKeHUE. CKOPOCTD.
Cpennsisi CKOpOCTb IIPU HEPABHOMEPHOM JIBHKEHUH. PacyéT myTH v BpeMeHH JIBHXKEHUSI.

SIBnenue uHepuuu. 3aKOH HUHEpIMU. B3anuMozeiicTBue Tell Kak NpUYMHA U3MEHEHHUs CKOPOCTH ABMXKEeHHUA Tell. Macca kak
Mepa HHePTHOCTH Tena. [ImoTHOCTh BemecTBa. CBsI3b INIOTHOCTH ¢ KOJMYECTBOM MOJIEKYJT B €IMHUIIE 00BEMA BEIECTBA.

Cuna Kak XapakTepucTHKa B3amMojedcTBus Ten. Cwia ympyroctT W 3akoH ['yka. M3MepeHue CHIIbI ¢ TIOMOIIIBIO
JnuHaAMoMeTpa. SBieHne TAroTeHus U cuia TsokecTd. Cuila TSDKeCTH Ha JpyTHX miaHeTax. Bec Tena. HeBecomocts. CnoxeHue cui,
HampaBJICHHBIX MO OAHOM npsMoi. PaBHoneiicTByromas cwi. Cuna TpeHusi. TpeHue CKoJMbXKEeHUs U TpeHHe Mokos. TpeHue B
MIPUPOJIE U TEXHUKE.



Jemoncmpayuu
HaOmroneHne MexaHN4eCKOTro ABM)KEHHS Tea.
M3mepeHne CKOpOoCTH MPSIMOJIMHENHOTO ABUKEHUSL.
HabmroneHne sBICHUSI MHEPIUU.
HabmoneHne n3MeHeHUsI CKOPOCTH TIPH B3aNMOACHCTBUH TEIL.
CpaBHEeHHE Macc 10 B3aMMOJCHCTBHIO TEII.

CrnoxeHre CHJI, HaIpaBJICHHBIX MO0 OHOW IPSMOU.

Jlabopamopuvie pabomul u onvimol
OmnpenencHnue CKOPOCTH PaBHOMEPHOTO IBIKCHUS (IIApUKa B XHIKOCTH, MOJENHN 3JIEKTPUYECKOTO aBTOMOOHISI M TaK

nainee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBXEHUS OpyCKa MM IapuKa [0 HAKIOHHOH IIOCKOCTH.

OmnpeneneHne MIOTHOCTH TBEPAOTO TeNA.
OMBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD PACcTsDKEHHs (e(OopMalvy) NPYKHUHBI OT MPHUIOKEHHONW CHIIBL.

OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJBKEHHUs OT Beca Tesla M XapaKTepa CONPHUKACAIOLUIUXCS
IIOBEPXHOCTEH.

Pa3gen 4. [laBinenne TBEPABIX TeJ, JKUAKOCTel M razos

Jaenenue. CriocoObl YMEHBIICHUS M YBEJIUUCHHUS nMaBicHus. [laBieHue rasa. 3aBUCUMOCTh JABJICHHUS rasza oT 00bEMa,
Temnepatypbl. [lepemada nmaBieHUs TBEPABIMH TEIaMH, KUIKOCTAMH M TazaMu. 3akoH [lackans. [THeBMaTHYecKHe MAIIMHEL.
3aBHCHMOCTh JABICHHUSA JXKUAKOCTH OT TayOmHBL [wmapocrtarmdeckuii mapamokc. CooOmarommuecs cocynsl. | napaBindeckue
MEXaHHU3MBI.

Atmochepa 3emin u atmochepHoe naBieHue. [[pUUrHBI CYIIECTBOBAHUS BO3AYIIHONW 0007109KH 3emitd. OnbIT
Toppuuemu. M3mepenue arMocepHOro naBiieHus. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIECHHS OT BHICOTHI Hajl yPOBHEM MODSI.
[Tpubops! s u3MepeHust aTMoc(hepHOro NaBICHHUSI.

JlelicTBUE KXUAKOCTH M ra3za Ha MOTPYXEHHOE B HHUX Telo. BrITamkuBamomas (apxuMmenoBa) cuia. 3akoH Apxumena.
[InaBanue ten. Bo3nyxomnnasanue.

Jlemoncmpayuu
3aBHCHUMOCTH TaBJICHUS ra3a OT TEMIEepPaTyphI.
[lepenaua naBiaeHUS JKAAKOCTHIO M Ta30M.
Coo01marormecs: CoCy/pl.
I'uppasnuyeckuii npecc.

[posiBienue aeiicTBUs aTMOCHEPHOTo NaBICHUS.
3aBHCHUMOCTH BBHITAJIKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOW YacTH TeJa ¥ INIOTHOCTH YKHUIKOCTH.

PaBenctBo BLITaJ'IKPIBaIOH.[eﬁ CUJIbI BECY BBITCCHEHHOM KHUIAKOCTH.

VcnoBue ImIaBaHus T: IJIaBaHUE HIIH MOTPYKEHUE TCJI B 3aBUCUMOCTH OT COOTHOIICHUA IUIOTHOCTEH Tejia u KHUIAKOCTH.

Jlabopamopuvie pabomul u onvimol
HccnenoBaHre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B JKUIKOCTh YaCTH Tela.
Onpe/enieHre BHITAIKUBAIOIIEH CHIIbI, JISUCTBYIOIICH HA TEJIO, MOIPYXKEHHOE B KUIKOCTH.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIIbI, TEUCTBYIOIIECH HA TEO B )UAKOCTH, OT MAaCChI TEJA.

OHI)ITI)I, JACMOHCTPHUPYIOIINUE 3aBUCUMOCTDH BLITaJIKI/IBaIOIlICﬁ CHJIBI, ﬂeﬁCTByIOIHCﬁ Ha TCJIO B XHJIKOCTH, OT 00BéMa
HOI"py)KéHHOﬁ B XXUAKOCTb YaCTH TC€J1a U OT IIJIOTHOCTH KUIKOCTH.

KOHCprHpOBaHI/IC apeoMeTpa Uik KOHCTPYUPOBAHUEC JIOAKHU U OIIPEACIICHUEC eé pr3OHO,H’LéMHOCTI/I.

Pasnen 5. Pa6ora u MOIHOCTb. JHeprusi. Mexanuveckas padora. MoImHOCTb.
IIpocTbie MeXaHWU3MBIL: pblYar, OJOK, HAKJIIOHHas TUIOCKOCTh. [IpaBmiio paBHOBecusi pelyara. llpuMeHeHWe TNpaBuia
paBHOBecHs pbryara K 0JoKy. «3osotoe npamio» Mexanuku. KI1/] mpocTeix MexaHu3MoB. [IpocThie MEXaHU3MEI B OBITY U TEXHHKE.
Mexanuueckas sHeprusi. Kunetnueckast 1 noteHuuanbHas sHeprus. [IpeBpaieHue oJHOro Biia MEXaHUYECKON SHEpPTUU B
JIpyroi. 3aKOH COXpaHEHUsI YHEPTUU B MEXAHUKE.

Jlemoncmpayuu

[Tpumepsl IPOCTHIX MEXaHU3MOB.



Jlabopamoprvle pabomot u onvimol
Omnpenenenne pabOTHI CUITBI TPEHHS TIPH PABHOMEPHOM JBIKCHUH TENa O TOPH30HTAIBHON TOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHOBECHS pblyara.
M3mepenune KIIJ1 HaKIOHHON IIOCKOCTH.

M3yueHue 3aKkoHa COXpaHEHUS] MEXaHUUECKON YHEPTUHU.

8 KJIACC Pa3znen 6. TerioBble siBJIeHHUS

OCHOBHBIC TOJIOKCHUSI MOJICKYJIIPHO-KUHETHYCCKON TEOPUH CTPOCHHS BellecTBa. Macca M pa3Mephl aTOMOB M MOJICKYIL
OIBITHI, TOATBEPIKIAIOIINE OCHOBHBIC TIOJIOKESHHUS MOJICKYJISIPHO-KHHETHYECKOH TEOPHUH.

Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro COCTOSIHUH BemiecTBa. Kpucrammueckue U amopgusie Terna. OObsiCHeHHE
CBOHWCTB ra30B, XHIKOCTeH M TBEPIBIX TEl HAa OCHOBE MOJOXKEHHH MOJCKYJISIPHO-KHHETHYeCKoil Teopun. CMadnmBaHue M
KanuULIpHbIE siBICHUS. TeroBoe paciupeHne 1 cxaTre.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIIOBOTO ABMKEHHS YacThll. BHyTpeHHss sneprus. CriocoOsl
W3MEHEHHs] BHYTPCHHEH SHEPIUu: TEILIONepeiadya U COBEpIICHHE paboThI. Buapl  Teruonepenayu:
TETIONPOBOIHOCTb, KOHBEKI[HSI, H3JTydCHHUE.

KonuuecTBo TernoTel. Y aenbHas TEIUIOEMKOCTh BelllecTBa. Termioo0MeH 1 TEIIOBOe paBHOBECHE. Y PaBHEHUE TEIIIOBOTO
Oamanca. [lnaBneHwe W OTBEpICBaHHME KPHUCTAUIMYCCKHX BEUICCTB. YJeNbHas TeIUIOTa IUIaBieHus. I[lapooOpa3oBaHue u
konaencanus. Mcnapenue. Kunenune. Y aenbHas TeIuiota napooopa3oBaHusl.

3aBHCHMOCTB TEMIIEPATYPHI KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.
BnaxxnocTs Bo3nyxa.

DHeprus TOIUIMBA. Y IeTbHas TeIIoTa CTOPaHHUsL.
[puanuner padotsl TermoBsix apurateneit KIIJ[ TemmoBoro meuratens. TermmoBble OBUTATENN W 3aIUATa OKpPYKAIOMICH
Cpenpbl.

3akoH COXpaHCHHA U MPEBpALICHUA SGHCPIUU B TCIUIOBBIX MPOLECCCax.

Jlemoncmpayuu
Habmonenne 6poyHOBCKOTO ABHKEHHUSL.
Habmonenne nuddy3um.
Habmronenne siBJIeHM CMaulBaHUS M KaIMJUIIPHBIX SIBICHHH.

Ha6J’IIOZ[GHI/Ie TCIUIOBOT'O PACHIUPCHUS TECJI.
HN3menenue JIaBJICHUA ra3a 1nmpu U3SMCHCHHUHU 00BEMa u Harp€BaHUM U OXJIAXKICHUU.

[IpaBuia u3MepeHus TeMIepaTypshl.

Buner Temmonepenayun.

OxnaxaeHne P COBEPIICHUH PaOOTHL.

HarpeBanwue npu coBepIieHHH paboTH BHSIITHUMH CHIIAMH.
CpaBHEHHE TEIUIOEMKOCTEH Pa3TUYHBIX BEIICCTB.
HabmoneHne xuneHus.

HabmoneHne mocTosTHCTBa TEMITEPaTyphl TIPH TUIABICHUH.

Mojenu TennoBbIX IBUTraTEIEH.

Jlabopamopuvie pabomul u onvimol
OnbITH IO OOHAPYKEHUIO ACUCTBUS CHII MOJICKYJISIPHOTO MIPHUTSKCHUSI.

OnbITHI 11O BbIpalllUBAHWUIO KPUCTAJJIOB HOBapeHHOﬁ COJIM UJIK caxapa.
OmnBITHI IO HaGH}O}leHI/I}O TCIIOBOT'O paCIIMPEHUA T'a30B, KHIKOCTEH U TBép)IBIX TCJI.

Omnpenenenre aBiIeHUS BO3ayXa B OAJUIOHE IITIPHIIA.
OHI)ITI)I, JACMOHCTPUPYIOMINE 3aBUCUMOCTD JTaBJICHUA BO3QyXa OT €TO0 O6’béMa 1 Harp€BaHUA WJIN OXJIAXKICHUA.

IIpoBepka rumoTe3s! INHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPHUYECKON TpyOKe OT TeMIepaTyphl.
Habmonenne n3MeHeHNsI BHYyTPEHHEH 3HEPTHH TeJla B pe3yIbTaTe TeIUIoNnepeayn U paboTsl BHEITHUX CHIL.
HWccnenoBanme sBICHAS TEII000MEHA MIPY CMEIIMBAHWHN XOJIOTHOW M TOPsTIeii BOBI.

OnpezneneHne KOJINUECTBA TEIUIOTHI, TOIYIEHHOTO BOIOH IIPH TEIII0O00MEHE C HArPEeThIM METAJUITMYESCKHUM IIMIIHHIPOM.
OnpeneneHne yaeasHON TEIIOEMKOCTH BEIIECTBA.

Hccnenoranue Ipo1uecca uCrapCHus.



OnpeﬂeneHI/Ie OTHOCHTEIIbHOI BIIAXKHOCTHU BO3AyXa. Onpez{eneHI/Ie yHeHLHOﬁ TCIIOTHI ILIIABJICHUA
Jbaa.

Paznen 7. DnekTpuyeckne 1 MAarHUTHBIE SIBJIEHUS

Onekrpuzanys Ten. /IBa pona aNeKTpHYECKUX 3apsAaoB. BzauMoneiicTBre 3apspkeHHBIX Tell. 3akoH Kynona (3aBUCHMOCTB
CHJIBI B3aMMOJCHCTBHS 3apsDKSHHBIX TeJl OT BEINYUHBI 3apsI0B H PACCTOSHUS MKy TEJIaMN).

Onekrpudeckoe mnoje. Hanpspk€HHOCTH aneKTpuyeckoro Imoiis. [IpHHIMI CyNepro3uluM 3JEKTPUYEeCKUX Iojel (Ha
Ka4yeCTBEHHOM YPOBHE).

Hocurenn ameKTpHIecKuX 3apsnoB. DIIeMEHTapHBIN dneKTpruaeckuii 3apsn. Crpoenue atoma. [IpOBOIHUKN U AUDTICKTPUKH.
3aKOH COXpaHEeHUs HJIEKTPUUESCKOTO 3apsya.

DJNeKTPUYECKUH TOK. YCJIOBHUS CYIIECTBOBAHHUS OJJIEKTPHUYECKOTO TOKa. MCTOYHWMKM MOCTOSHHOrO TOKa. JleicTBus
3JIEKTPUYECKOTO TOKA (TEIUIOBOE, XHMHIECKOE, MAarHUTHOE). DIIEKTPHYECKHI TOK B )KUAKOCTSX U ras3ax.

OnexTpudeckas rens. Criia Toka. DJIeKTpudeckoe HanpsokeHne. COnpoTHBICHHE TPOBOIHAUKA. Y IeTTbHOE CONPOTHUBRIICHHE
BemecTBa. 3akoH OMa Jurs ydactka nend. [locienoBaTensHoOe U apauieIbHOS COSAUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTP 3JEKTPHUIECKOro Toka. 3akoH Jlkoymsi—JleHma. DieKTprdeckrue eny U NOTPEONTENH SICKTPHIECKOM
sHepruu B ObITy. KOopoTKoe 3aMbIKaHue.

IocTosiHHBIE MarHUTHI. B3auMoAeHCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOe Tmojie. MarHuTHOE ToJie 3eMiId U ero
3HaueHue 715 )ku3HU Ha 3emuie. OnbIT Dpcrena.

MarHuTHOE MoJIE 3NEKTPUUECKOTO TOKA. I[puMeHeHne 2IeKTPOMArHuTOB B TEXHUKE. JIefICTBHE MarHUTHOTO MOJIs HA MPOBOJHHUK C
TOKOM. DJIEKTPOABHUIraTesb MOCTOSIHHOIO TOKA. Hcnonp3oBaHue sneKTpoABHUraTenei B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.

Omnbitel @apaznesi. SIBneHue anexTpoMarHuTHOM umHIykuuu. IlpaBmio Jlenna. Dnextporeneparop. CrocoObl MOdy4eHUs
IEKTPUUECKOM SIHEPTHH. DIEKTPOCTAHIINN HA BO30OHOBIIIEMBIX HCTOUHUKAX SHEPTUH.

Jlemoncmpayuu
DnexTpu3anus Tej.
JIBa pojia S7eKTpUYECKUX 3apsI0B M B3aUMOJICHCTBUE 3aPsKEHHBIX Tell.
YCTpOoHCTBO U AEUCTBHUE 3JIEKTPOCKOIA.
OnexTpocTaTuyecKast HHAYKIUS.
3aKoH COXpaHEHHS DJIEKTPUUECKUX 3apsIOB.
[TpOBOHUKY U TUDIEKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHMKH MOCTOSTHHOTO TOKA.
JleficTBUS 3IIEKTPUUECKOr0 TOKA.
DNEeKTPUUECKHA TOK B )KHIKOCTH.
["a30BbIit pazpsa.
N3mepenue cuitbl TOKa aMIepMeTpOM.
N3mepenue sMeKTpUIECKOTO HAMPSKEHHSI BOTBTMETPOM.
PeocraTt u MarasuH cOpOTUBICHUN.
BzaumoneiicTBue NOCTOSHHBIX MarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH pa3esieHuUs OJOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OmnsIT OpcTena.
MarnuTtHoe 1noje Toka. JIeKTPOMarHur.
JeficTBE MarHUTHOI'O MOJISl HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.
HUccnenoBanue siBIeHUS IEKTPOMAarHUTHOM HHAYKIIUH.
Onbitel Gapages.

3aBUCUMOCTH HanpasJICHUA NTHAYKIIMOHHOTO TOKa OT yCHOBI/Iﬁ €I'0 BOBHUKHOBCHHMUSI. 9neKTp0reHepaT0p IIOCTOSIHHOI'O TOKa.

Jlabopamoprvle pabomwt u onvimol
OMnBIThI 0 HAOJIIOAESHHIO DJICKTPU3ALIUH T HHIYKIUEH U IPU CONPHUKOCHOBEHHUH.

I/ICCHe}lOBaHI/Ie lleﬁCTBPIfI QJICKTPHUYCCKOTO MMOJIAA Ha MPOBOJHUKN U AUDJICKTPUKH.



COopka 1 npoBepKa pabOThI AIEKTPHUUECKOH [IETTN TOCTOSTHHOTO TOKA.

W3mMmepenue u peryaupoBaHue CUIIbI TOKA.

M3mMmepeHune u peryiarpoBaHue HaIPSKEHHUS.

HccnenoBanue 3aBHCUMOCTU CHJIBI TOKA, UAYLIETO Yepe3 PE3UCTOp, OT CONPOTHUBICHHS PE3UCTOpAa U HANpSIKEHHUS Ha
pe3ucrope.

OnBITH, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTH 3JCKTPHUECKOTO COIPOTHUBICHUS NPOBOAHHWKA OT €ro JUIMHBI, IUTOMIand
MIONIEPEYHOI0 CEYEHUS U MaTepuana.

IIpoBepka npaBuiia CIOKEHUS HANPSKEHUH MTPU MOCIE0BATEILHOM COEAMHEHUH IBYX PE3UCTOPOB.

IIpoBepka npaBuia 1 CUJIbl TOKA NIPU NAPAJUIEIBHOM COCIUHEHUM PE3UCTOPOB.

Omnpenenerne pabOTHI IEKTPUIESCKOTO TOKA, HAYIIETO Yepe3 Pe3HCTOop.

OmnpezneneHne MOITHOCTH JIEKTPUIECKOTO TOKA, BBIIEIIIEMON Ha Pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

Onpeneneane KI1J] HarpeBares.

WccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB.

M3ydenne MarHATHOTO TIOJIS TOCTOSTHHBIX MarHUTOB TIPH UX O0BEIUHEHNH U Pa3/IeIICHUH.

HccnenoBanue nelcTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KaTyIUKH C TOKOM M MarHura OT CHJbl TOKa U
HampaBJIeHUS TOKA B KaTYyILKE.

W3yuenne nefcTBUSL MAarHUTHOTO TOJIS Ha IPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl 3J1€KTPOIBUTATEIs.

Nsmepenue K1/ anexTpoaBUratebHON yCTaHOBKH.

OnbITH MO MCCIEIOBAHUIO SBJICHUS 3JEKTPOMAarHUTHON MHIYKIMHU: MCCIEeIOBaHHUE U3MEHEHHUH 3HAUCHHS U HaIlPaBIICHUS

HHAYKOUOHHOT'O TOKaA.

9 KJIACC
Paznen 8. Mexanuueckue siBJeHHUSA
MexaHquCKoe JBUXXCHHUC. MaTepI/IaHBHaﬁ TOYKa. CI/ICTeMa OTC‘IéTa. OTHOCI/ITCJ]LHOCTL MECXaHHUYCCKOTO IOBHUXKCHUA.

PaBHOMepHOE mpsiMonuHeiHOe nBHKeHHe. HepaBHOMEpHOE IpsAMoOnMHENHOe ABMKeHne. CpelHsas U MTHOBEHHAs! CKOPOCTh Tela
IIPH HEPAaBHOMEPHOM JBHIKEHHH.

VYckopenne. PaBHOycKopeHHOE TpsiMoiHeiHOe aBmkeHne. CBoOOaHOE magenne. OmbITel [anmes.

PaBHOMepHOE [nBWKeHHME 10 OKpyxHocTH. Ilepmox wm dwactora oOpamenus. JluHeliHas u yriioBas CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHE.

Ilepseiit 3axon Hetotona. Bropoii 3axon Hetotona. Tpetuii 3akon HetoToHa. [IpuHIuMn cynepno3uumu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIIa TPEHHS CKOJIBKEHUS, CUIIA TPEHUS MOKOs, IPYTHe BUIbI TPEHUSI.

Cula TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO majeHus. J[Bwxkenne ruiaHer Bokpyr CoiHua.
[lepBas xocMudeckas CKOpocTh. HeBecoMOCTh U IeperpysKu.

PaBHOBecue MaTepranbHOM TOUKU. AGCOTIOTHO TBEP0€ TEN0. PaBHOBECHE TBEPOTO TENA € 3aKPETUIEHHON OChIO BpaIICHUS.
Mowment cunsl. Llentp TsxecTn.

Nmnynece Tena. Vi3MeHeHne ummyisca. VIMIysbe CHITbl. 3aKOH COXPaHEHHs UMITYJIbca. PeakTHBHOE JBIKEHHE.

Mexannueckasi paboTa 1 MOITHOCTh. PaboTa cHil TSHKECTH, yIpyrocTH, TpeHus. CBs3b 3Heprun U padoTsl. IloTeHnnansHas
SHEprusi Tena, MOAHATONO HaJX MOBEPXHOCTBIO 3eMiM. IloTeHnuanbHas SHeprus ckaTod mnpyxuHbsl. KuHeTndeckas sHeprus.
Teopema 0 KMHETHYECKOH YHEPrUU. 3aKOH COXPAHEHHS MEXaHHMUECKOH SHEPruM.

Jemoncmpayuu

Hal6mroneHne MeXxaHn4IeCcKOTo IBIKEHUS Tella OTHOCHTEIHHO Pa3HBIX TNl OTCUETA.
CpaBHeHUEe TyTeH M TPAaeKTOPUH NBIKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

M3mMepeHre CKOpOCTH U YCKOPEHHUSI TPSIMOJIUHEWHOTO JIBUKEHHUSL.
HccnenoBanue npu3HaKoB PaBHOYCKOPEHHOTO JIBMKEHUSI.

Habnromenue qBIKEHUS TeNa MO OKPY>KHOCTH.
HabmoneHne MexaHUUECKHX SIBICHUH, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» pu e€ paBHOMEPHOM M YCKOPEHHOM
JIBIDKEHUH OTHOCUTEJBHO KabnuHeTa Gpu3nky.

3aBUCUMOCTH YCKOpCHUs TC€JIa OT MACChI T€Jia 1 ueﬁCTBy}omef/i Ha HCT'O CHUJIBI.



HabmoeHue paBeHCTBa CHIT IPH B3aMMO/ICHCTBHUHU TEIL.
M3menenue Beca Tena Mpu YCKOPEHHOM JIBUYKEHUH.

Ilepenaua ummysbca Npu B3aUMOACHCTBUU TeJl.

IIpeobpa3oBaHus SHEPTUH MIPU B3aUMOJICHCTBUH TEIL.

CoxpaHeHHUe UMITyJIbca MPU HEYNPYToM B3aUMOACHCTBUU.
CoxpaHeHUe UMITYJIbca MPHU aOCOIIOTHO YIIPYTOM B3aUMOJCHCTBUH.
HaOnroieHue peakTUBHOTO JBHKCHHUSL.

COXpaHeHI/Ie MEXaHUYECKOU OHEPruu 1npu CBO60,HHOM najgcHUU.
CoxpaHeHHe MEXaHUYECKOU OHEPIruu Mnpu ABUKCHUU TEJIa IO JIeHCcTBHEM MPY>KHUHBI.

Jlabopamopuvie pabomul u onvimol
KoncTpynpoBanue TpakTa AJIs pa3roHa U JAIbHEHIIETO PAaBHOMEPHOTO IBIKCHNUS [IIAPHKA HITH TEIICKKH.

Omnpenenenne cpeaHeil CKOPOCTH CKONBXEHUS OpyCKa MM ABM)KEHHS IIAapHUKa IO HAKIOHHOH INIOCKOCTH.
OmnpeneneHne yCKOPEHHs Teaa IPH PABHOYCKOPEHHOM ABHKEHHUH T10 HAKIIOHHON TJIOCKOCTH.
HccnenoBaHne 3aBUCUMOCTH ITyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4albHOH CKOPOCTH.

HpOBepKa TUTIOTE3bI: €CJIU IIPHU PABHOYCKOPCHHOM ABUXKXCHUU 0e3 HaYaJIbHOI CKOPOCTH IIYTH OTHOCATCA KaK PAI HEYETHBIX
YHCeiI, TO COOTBETCTBYIOIIUC IIPOMECIKYTKH BPEMCHN OANHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBXKEHHS OT CHIJIBI HOPMaJIBHOTO JaBJICHUSI.

Omnpenenenne ko3 duIeHTa TPEeHUs CKOIBKCHHUS.

OmnpeneneHne XECTKOCTH NPy KHHBI.

Omnpenenenne pabOTHI CUITBI TPEHUS TIPH PABHOMEPHOM JBIKCHUH Tela 110 TOPH30HTAILHOM MOBEPXHOCTH.
Omnpenenenne pabOTHI CUIIBI YIPYTOCTH MPH MOIBEME IPy3a C UCTIOIB30BAHIEM HEIIOABMKHOTO M MOABHKHOTO OJIOKOB.

I/I3yqu1/Ie 3daKOHa COXPAHCHUA SHCPIUH.

Paznen 9. Mexanunueckune KoJIe0aHUA H BOJTHBI

KonebarensHoe nprmxenue. OCHOBHbIE XapaKTEPUCTHKH KOJEOaHUH: MEpUO, YacToTa, aMIUIUTyAa. MaTeMaTu4ecKuil u
MpYKUHHBIN MasTHUKU. [IpeBpalieHre s3Hepruu nNpu KonedaTeIbHOM IBH)KECHUH.

3aryxatomue KosebaHus. BeiHykneHHbIe Konebanus. Pesonanc. Mexanndeckue BOHBL. CBOHCTBa MEXaHWYECKUX BOJIH.
IIponosibHbIE M nonEpedHble BONHBL. JlJIMHA BOJNHBI U CKOPOCTb €€ paclnpocTpaHeHMs. MexaHuuecKue BOJIHbI B TBEPJOM Telle,
CEeHCMUYECKHUE BOJIHBL.

3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHne 3Byka. iH}pa3Byk 1 ynbTpa3ByK.

Jlemoncmpayuu
Habmonenne xoneOaHMiA TeJ TOA JEHCTBUEM CHITBI TSKECTH U CHITBI YIIPYTOCTH.
Habmonenne xonebaHwii Tpy3a Ha HATH U Ha TIPY)KUHE.
HabmoneHne BRIHYXIEHHBIX KOJICOAHUH U pe30HaHca.
PacnipoctpaneHue npooabHBIX U MONEPEYHBIX BOJH (Ha MOJIETIH).

HabmnroeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOThI. AKYCTHYECKHI pE30HAHC.

Jlabopamoprvle pabomwi u onvimol
OnpejeneHre 4acToThl U IEPHO/Ia KOJIeOaHHi MaTeMaTHYECKOTO MasiTHUKA.
Omnpejenenre 4acToThl U IIepHoJia KoJieOaHU MPYKUHHOTO MasTHUKA
HccnenoBaHue 3aBUCUMOCTH MEpUO/ia KoJieOaHUH MMOJBEIICHHOTO K HUTH TPy3a OT JUIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TIEpUO/ia KoJieOaHUi MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a.
IIpoBepka HE3aBUCUMOCTH Tepro/ia KojebaHui rpy3a, MoABEIICHHOIO K HUTH, OT MAaccChl rpy3a.

OMBITH, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD TIepHo/ia KoJieOaHUH NPy >XKWHHHOTO MasTHUKA OT Macchbl Ipy3a M KECTKOCTH
MpYXHUHBL. V3MepeHne yckopeHust CBOOOTHOTO TaIeHHS.

Pa3gen 10. DnekTpoMarHuTHOE MoJIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI DIIEKTPOMATHUTHOE MOJIE. DIEKTPOMArHUTHBIE BOJTHBL.
CBoIicTBa AJIEKTPOMArHUTHBIX BOJH. [1Ikana aeKTpoMarHuTHEIX BOJIH. VICTIOIh30BaHUE AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM
CBSI3H.

3J'I€KTp0MaFHI/ITHa$I npupoaa CBETa. CKOpOCTB cBeTa. BomHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJH. BoOJHOBBIE CBOWCTBA CBETA.



Jlabopamoprvle pabomot u onvimol

N3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C MOMOIIIBI0 MOOMIEHOTO Tenedona. Pa3mes 11. CBeToBbBIE SIBJIEHHS

JlyueBast mozens cBera. Mcrounmku csera. [IpsiMmonmHeitHoe pacnpoctpaHeHue cBeta. 3armenHust Coinnua u JIyHbL
Otpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTpaXCHHUS CBETA.

IIpenomnenue CcBeTa. 3aKkOH ImpeJomyieHUs  cBeTa. IlonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonb3oBaHue
MIOJTHOTO BHYTPEHHETO OTPa)KE€HHsI B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox mydedt B muH3e. OnTHueckas cucreMa oToaniapaTa, MUKPOCKOIIA U TeJieckona. ['J1a3 kak onTuyeckas cucrema.
bin3opyKoCTh M 1aIbHO30PKOCTb.

Paznoxenne Oemoro cBera B cmekTp. OmbiTel HproToHa. CrnoXeHHE CHEKTpaldbHBIX LBETOB. Jlucmepcus cCBeta.
Lemoncmpayuu

IIpsiMosIHENIHOE pacIpOCTpaHEHHE CBETA.

OtpaxeHue cBerta.

[NonydeHne n300paXkeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomienue ceera.

OnTU4yecKuii CBETOBOI.

Xop mydeit B cobuparoniei JInH3e.

Xox myyel B pacceuBaloLIEH JIMH3E.

[Nonmydenne n300pakeHnil ¢ ITOMOIIBIO JIMH3.

[IprHINnD neicTBus GoToamnmnapaTa, MUKPOCKONA M TEIECKOIA.

Monens rinasza.

Paznoxxenne Oesoro ceera B CIEKTP.

HOJ’Iy‘IeHI/IC Oeoro ceeTa IIpH CIIOKCHUM CBCTA PA3HBIX IIBCTOB.

Jlabopamoprvle pabombi u onvimol
HccnenoBanue 3aBUCHMOCTH YIJIa OTPaXKEHUS CBETOBOTO JIyda OT yIjla MajJeHuUsl.

N3yuenne xapakTepuCTUK H300paXKeHUs IpeMeTa B IJIOCKOM 3epKalle.
HccnenoBanne 3aBUCUMOCTH yTiIa IPEIOMIICHHS CBETOBOTO JIyda OT yIJla MTaJeHHs Ha TPAHUIIE «BO3LyX—CTEKIION.

[Nonmydenne n300paxkeHunit ¢ ITOMOIIBI0 COOMPArOIIEH JIMH3HI.
Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIONIEH JIMH3EI.

OmnbITHI IO PA3JI0KCHUIO OeJoro ceeTa B CIICKTD.
OmnbITH IO BOCIPHUATHIO IIBETA IMTPEAMETOB IIPU UX Ha6J'I}OZ[€HI/II/I HUepe3 IBETOBBIC (I)I/IJ'IBTPLI.

Paznen 12. KBaHTOBBIC SIBJICHHUS
OmnpiTel Pesepdopna m mmanerapHas monmens atomMa. Mojens atoma bopa. McmyckaHue W IMOTIIOIIEHHE CBETa aTOMOM.

KBanTel. JInHeiivaTbie CIEKTPHI.

PagnoaktuBHocTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHue aroMHoro siipa. HykJIoHHast MOJiesIb aTOMHOTO sijipa.
W3otonsl. PagnoaktusHele npespamienus. [lepuon nomypacnana aTOMHBIX SAEp.

SAnepHble peakny. 3aKOHBI COXPAHEHUS 3aPsIOBOTO U MAacCOBOTO UUCEN. DHEPrusl CBsI3W aTOMHBIX sjiep. CBs3b MaccChl U
sHepruu. Peakuuu cunTesa u aeneHus saep. Mcrounuku sueprun ConHIa U 3BE3.1.

Snepnas sHepreTuka. JledcTBUS paluOAaKTUBHBIX M3IIy4YEHUH Ha KHUBBIE OPraHU3MBL. [JemoHcmpayuu

CrieKkTpbl H3ITy4eHHS U TIOTIIOICHNUS.

CrieKTpbl pa3InIHbBIX Ta30B.

CriexTp BOgOpOA.

Habmonenne TpexoB B kamepe BunibcoHa.

Pabora cuéTurnka HOHH3UPYIOLINX H3TydeHHUH.

Perucrpanus n3inydeHus IPpUPOIHBIX MUHEPATIOB U IPOIAYKTOB. JIabopamophvie pabomul u Onwimbl

HabmoeHne CIIONIHBIX M TMHEHYATHIX CIIEKTPOB H3ITyUeHHS.
HccnenoBanne TpeKOB: M3MEPEHHE YHEPTUH YaCTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).

W3mepenne paanoakTuBHOTO (hoHA.



IHoBTOPHTEILHO-00001IAI0IMIT MOTYJIb

IToBTOpPHUTENBHO-0000IIAOIINA MOAYIh MPEAHA3HAYCH ISl CUCTEMATHU3aIMA U 00O0OIIEHUs MPEIMETHOTO COJIEPKaHUs U
OIbITa JAEATEIBHOCTH, NPHOOPETEHHOrO MNpPU M3YyYEHUHM BCEro Kypca (H3MKH, a TakkKe Ml IHOATOTOBKM K OCHOBHOMY
TOCyJapCTBEHHOMY K3aMEHY IO (PU3HKe IS 00YJarOUIXCsl, BRIOPABIINX ATOT YIeOHBII ITpeIMeT.

[Ipr wm3y4eHUM IaHHOTO MOJYJNS PEAIN3YIOTCS M CHUCTEMAaTU3UPYIOTCS BHIBI JAEATEIBHOCTH, Ha OCHOBE KOTOPBIX
oOecrieunBaeTCsl JOCTIDKCHHE MPEAMETHBIX M METalpeJMETHBIX IUIAHHPYEMbBIX pE3ylbTaToB oOydeHHs, (OopMUpPYETCs
€CTECTBEHHO-Hay4Hasl TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIEIOBaHMS SABICHUH NPHPOIBI M TEXHWKH, OBIAJICHHE
YMEHHSMH OOBACHATH (hU3MUYECKUE SBICHUS, NPUMEHSs MOJTyYCHHbIE 3HAHUS, PellaTh 3aJadyd, B TOM YHCJIE KaueCTBEHHbBIC U
9KCTIEPUMEHTAIIbHBIE.

[IprHIMNMATBEHO NESTENPHOCTHBIN XapaKTep JaHHOTO pasZella peaau3yeTcs 3a CUET TOro, YTO 00YJaIOIINECs BBIOIHIIOT
3aJlaHusl, B KOTOPBIX UM IpeJaracTcs:

Ha OCHOBE ITOJTyICHHBIX 3HAHUH PACIO3HABATh M HAYYHO OOBSICHATH (DH3HUECKHE

SIBTICHUSI B OKPY>KaIOIIEH IPUPOJE U MOBCETHEBHON JKU3HH; HCIONB30BATh HAYTHBIE METOIbI CCIECIOBAHNS (PU3NIECKUX SIBICHUMH,
B TOM YHCIIE

JUISL TIPOBEPKHU THIIOTE3 W TOMYYEHHS TEOPETUYECKHX BBIBOJOB; OOBACHATh HAy4HBIE OCHOBBI HamOOJee Ba)KHBIX JOCTIDKCHHH

COBPEMEHHBIX TEXHOJIOTHH, HampuMep, NMPaKTHUYECKOro MCHOJIb30BAHUS Pa3NUYHBIX MCTOYHHMKOB HEPTrHM Ha OCHOBE 3aKOHA

IIPEBpAILCHHS U COXPAHEHHUS BCEX U3BECTHBIX BHJIOB SHEPIHH.
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INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 1O ®U3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHNA

Wzyuenne ¢usnkm Ha YpOBHE OCHOBHOTO 0O0miero o0Opa3oBaHUsl HaNpaBlICHO Ha JOCTHXKEHHE JINYHOCTHBIX,
METaNpeIMETHBIX U IIPEAMETHBIX 00Pa30BaTENBHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

B pesynbrare n3zydeHus (U3MKM Ha YpOBHE OCHOBHOI'O 00IIero oopasoBaHus y oOydwaromierocst OynyT chOopMHUPOBaHBI
CIICAYOIIUE IMIHOCTHBIC PE3yJIbTATHI B 4acTH: 1) MATPHOTHYECKOr0 BOCIIMTAHMUS:
MPOSIBIICHUE MHTEPEca K HICTOPHU W COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOM
(u3MIECKO HAyKH; IEHHOCTHOE OTHOIICHHE K TOCTHXCHUSIM POCCUICKHX yIEHBIX-(DU3UKOB;
2) rpasKIAHCKOr0 M IYXOBHO-HPABCTBEHHOT0 BOCIIHTAHMS:
TOTOBHOCTB K aKTUBHOMY YYacTHIO B 00CYXJCHUH 00IECTBEHHO-3HAYNMBIX
U OSTHYECKHX MpOOJIeM, CBS3aHHBIX C MPAKTHIECKUM TPUMEHEHHEM JOCTHXKEHUH (HU3WKH; OCO3HAHHWE BAXKHOCTH
MOPaJIbHO-3TUYECKHUX MPHUHIIUIIOB B JICSITENEHOCTH YYEHOTO;
3) 3cTeTH4ecKOro BOCIUTAHUSA:
BOCHPUSTHE ICTETHIECKUX Ka4eCTB (PM3MIECKON HAYKH: €€ TapMOHUYHOTO

IOCTPOCHUS, CTPOrOCTH, TOYHOCTH, TJAKOHUIHOCTH,
4) HEHHOCTHU HAYYHOTO IMO3HAHUS:

OCO3HaHHUEC NCHHOCTHU (1)I/ISI/I‘IGCKOI>’I HAYKH KaK MOIITHOTO UHCTPYMCHTA NTO3HAHUA

MHpa, OCHOBHI Pa3BUTHA TEXHOJOTHI, BaKHEHIIICH COCTaBIAIOMIEH KYIbTYpPhL;, pa3BUTHE HAYTHOH JF0003HATEIHPHOCTH, HHTEpECa K
HCCJIEIOBATEIBCKON

JIeSITeIbHOCTH;

5) popmMupoBanusi KYJIbTYPbI 310POBbSI U IMOIHOHATIBLHOTO (JIATONIOJIYYHS
OCO3HaHHE LIEHHOCTHU 6e30macHoro obpaza KHU3HU B COBPEMEHHOM

TEXHOJIOTHUYECKOM MHpE, BaXXHOCTHU MpaBuJI 0€30MaCHOTO MOBEIEHHUSI HAa TPAHCIIOPTE, Ha I0OPOTax, C MNEKTPUUECKUM U TEIIOBBIM
000pyI0BaHUEM B JIOMAIIIHUX YCIOBUAX; CHOPMHUPOBAHHOCTh HABBIKA PE(IICKCHH, IPU3HAHUE CBOETO NPaBa Ha ONIHOKY U

TaKOTO e MPaBa y JPyroro 4ejJoBeKa;
6) TPY/10BOr0 BOCIIMTAHUS:

AKTUBHOE YYaCTHE B PEIICHHH MPaKTUYECKUX 3a1ad (B paMKaX CeMbH, 00pa30oBaTelIbHON OpraHHM3alldH, TOpoAa, Kpas)
TEXHOJIOTUYECKON M COIMaJIbHOW HANpaBJICHHOCTH, TPEOYIOMIUX B TOM YHCIe U (PU3UUECKUX 3HAHUM; HHTEPEC K MPAKTUIECKOMY
U3YUYEHHIO MPO(ECCHIA, CBSI3aHHBIX ¢ (YU3UKOM;

7) 3KOJIOrM4€eCKOr0 BOCIMTAHUS
OpHUCHTAIVSI Ha IPUMEHEHNE (PU3MIeCKUX 3HAHUH [T PEeIIeHHs 3a1ad B 00acTu
OKpY’KaIoMIel Cpepl, INTAHUPOBAHUS MTOCTYIKOB M OIICHKH MX BO3MOXHBIX TOCIEACTBHI AT OKPYKAIOIIEH CpeIbl; OCO3HAHUE

r7100aJIBHOTO XapakTepa SKOJIOTHYECKHUX MPOoOJIeM U IMyTell X pelieHus;
8) aganTanuu K M3MEHSIIOUIUMCS YCIOBHSIM COIMAILHON M MPUPOIHOI Cpebl:
MOTPEOHOCTH BO B3aUMO/ICHCTBUY NIPH BHITTOJHEHUH HCCIIEIOBaHNI U IIPOEKTOB

(U3MYEeCKO HanpaBiIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHMSM JPYTHX; IMOBBIIICHWE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3
MPAaKTUIECKYIO IeATEIBHOCTD; MOTPEOHOCTh B (hOPMUPOBAaHNN HOBBIX 3HAHHH, B TOM YHCIe (HOPMYITHPOBATE HJIEH,

IIOHATHUA, TUIIOTE3BI O q)I/I3I/I‘-IeCKI/IX 06’beKTaX " ABJICHUAX, OCO3HAHHUC He(bHHHTOB CO6CTBeHHBIX 3HaHPIﬁ nu KOMHGTGHTHOCTeﬁ B
obnactu

(bPI3HKPI; IJITaHUPOBAHUE CBOCTO PA3BUTHA B HpI/IO6peTeHI/II/I HOBBIX (1)I/I3I/I‘IGCKI/IX 3HaHI/II\/’I; CTPEMJICHUEC aHAJIM3UPOBATH U BBIABIIATH
B3aMMOCBS3U IIPUPOJbI, O6III€CTBa n

HKOHOMHKH, B TOM YHCIIE C HCIIOJIb30BaHNEM (M3MUYECKUX 3HAHWI; OLICHKA CBOUX JEHCTBHI C YUETOM BIIMSHUS Ha OKPYXKAIOLIYIO
cpeny, BO3MOXHBIX

rI00aIbHBIX HOCHCHCTBHﬁ.
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METANIPEAMETHBIE PE3YJIbTATHI

B pesynbraTre ocBoeHUs MporpamMMBbl MO (GU3WKE Ha YPOBHE OCHOBHOTO 00IIero obpa3zoBaHHs y oOydaromerocs OymyT
chopMUpPOBaHBl METANpEeIMETHBIC pe3y/bTaThl, BKIIOYAMONIME I[03HABATE/ILHBIC YHUBEpCAIbHbIC Yy4YeOHBIC [eHCTBHS,
KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC YUCOHBIC JCUCTBUS, PETYISITHBHBIC YHUBEPCAIbHBIC YUCOHBIC NCHCTBHS.

IHo3naBaTenbHbIC YHUBeEpPcaJlbHble YueOHbIe qelicTBUst bazoBble jioruyeckue aeiicTBUA:

BBIBIIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC NMPU3HAKH OOBEKTOB (SIBJICHMI); YCTaHABIMBATH CYIIECTBCHHBIH NPHU3HAK
Kiaccu(uKamm, OCHOBaHUA

Jutsl 0000IIEHNS ¥ CPAaBHEHUS; BBISIBIISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaxX, JaHHBIX

1 HAOJIOACHUAX, OTHOCSIIMXCS K (PM3NUSCKUM SBJICHHAM; BBISBISATH IPHYMHHO-CIICIICTBCHHBIC CBS3H PH H3yYSHHH (H3NUSCKUX
SIBJICHUH U MTPOIIECCOB, JIETaTh BHIBOABI C HCIIOIBb30BAHUEM JACAYKTHBHBIX U HHAYKTHBHBIX YMO3aKJIIOUSHUH, BBIJIBUT'aTh TUIIOTE3bI
0 B3aMMOCBS3AX (PM3MIECKUX BEIUYNH; CAMOCTOSTEIBHO BBHIOMPATH CIOCO0 pemeHus yaeOHoH (hr3ndeckoit 3a1aun (CpaBHEHHE
HECKOJIBKUX BapHAHTOB PELICHHMS, BEIOOp Hanboiee MOJXOASIIEro ¢ y48TOM CaMOCTOSTENIBHO BBIICIICHHBIX KPHUTEPHEB).

Ba3oBble ucciiegoBarebcKe AeiiCTBUA .
WCIOJIb30BaTh BOIIPOCHI KaK UCCIIEN0BATEIbCKII HHCTPYMEHT MO3HAHUSI; IPOBOJAUTH MO CAMOCTOSITEIbHO COCTaBICHHOMY
TUTaHY OTIBIT, HECIIOKHBIH
¢u3ngecKkuil HKCICPUMEHT, HEOOIBIIOE HCCIeJOBaHNE (PU3UIECKOTO SIBIICHUS, OLCHHBATH HA MPUMEHIMOCTh H IOCTOBEPHOCTD
HHPOPMALINIO, TOTyYCHHYIO B XOJIe
HCCIICAOBAHMS WIH KCIIEPIMEHTA; CAMOCTOATENHEHO (POPMYITHPOBAaTh OOOOIICHNS U BBIBOAKI 110 pe3yabTaTaM
MPOBEAEHHOTO HAOJIOICHHS, OTIBITA, UCCIICAOBAHUSI, TPOrHO3UPOBATh BO3MOXKHOE JalbHEHIIICe Pa3BUTHE (PU3UUCCKUX TPOIIECCOB,
a TAaKXXC BbIABUI'aTh npennonomeﬁym 06 nux paSBI/ITI/II/I B HOBBIX yCHOBI/IHX 1 KOHTCKCTax.
Pa6ora c undopmanueii:
MPUMEHSTD PA3TUIHBIC METOBI, MHCTPYMEHTHI U 3aIPOCHI IIPH MTOUCKE
1 oTOOpe MH(DOPMAINH WK JaHHBIX ¢ YIETOM MPEUIOKEHHON YIeOHOH pr3muecKon 3a1aum;
aHATU3UPOBATE, CHCTEMaTH3UPOBATh u HHTEPIPETHPOBATH HHPOPMALIHIO

Pa3IUYHBIX BHIOB U ()OPM INPEICTaBICHUS; CAMOCTOSATENHLHO BBIOMPATh ONTHMAIBHYIO (POPMY HPEACTABICHUS MHGOPMALMH U
WLTIOCTPUPOBATH PELIaeMble 33]]a4i HECIOKHBIMH CXEMaMHU, AUarpaMMaMu, HHOH rpadukoi 1 nX KOMOMHALIUSMH.

KoMMmyHuKaTUBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBUA:

B X0JIe 00CYXIEeHUs yueOHOTO MaTepHaia, pe3yJibTaToB JJaO0PaTOPHBIX PaOOT U MPOEKTOB 337aBaTh BOIIPOCHI MO CYIIECTBY
oOcyxkaaeMol TeMBbl M BBICKA3bIBATh WJEH, HAIlCJICHHBIE Ha PELICHHE 3aJadd U MOJJep)KaHue OJarokenaTelbHOCTH OOIIEHHS;
COMMOCTABJIATH CBOU CYXKACHUS C CYXKACHUAMU JIPYTUX YHAaCTHUKOB Juajiora,

0OHapyXMBaTh Pa3IUUUEe U CXOJCTBO MO3UIMH; BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTax; MyOINYHO
MIPEACTABITE PE3yIbTAThl BEIMOJIHEHHOTO (PU3MYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA).

MNOHUMATh U UCHIOJIb30BATh MIPEUMYIICCTBA KOMaHI[HOfI n PIH,I[PIBH,I[yaJILHOfI pa6OTI>I

IIPU PEIICHUH KOHKPETHOH (hM3MUECcKOil MPOOIeMbl; MPUHUMATH 1€ COBMECTHOM I€ATEIbHOCTH, OPIaHU30BBIBATh JACHCTBUS 110
e€ JIOCTIDKEHHUIO: PACIIpeIeNsITh POJIH, 00CY>KIaTh MPOIECCH U PE3yIbTAaThl COBMECTHON paboThl, 0000IaTh MHEHHUS HECKOIBKHIX
JIFOI€H; BBITTOHATH CBOIO YacTh Pa0OTHI, JOCTUTAs KAUECTBEHHOTO pe3yJIbTaTa M0-CBOEMY

HaTpaBJICHUIO M KOOPAWHHUPYS CBOM ICHCTBUS C APYTUMM WICHAMH KOMaHMbI, OI[CHHBATh KaueCTBO CBOETO BKJIAJa B OOIIMI
IPOJYKT 10 KPUTEPUSM,
CaMOCTOSATENFHO C(OPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUS.
PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe elicTBuA CaMoopranu3amnus:
BBISIBJIATH NMPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIINX
JUIsl perieHnst pU3NYECKUX 3HAHHH; OPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AAX NPUHSATHUS pellleHni (MHIUBUAYaIbHOE,

MIPUHATHE PEIIEHIS B TPYTIIE, IPUHATHE PEIICHNH TPYIINON); CAMOCTOSTEIFHO COCTABIIATE aJITOPUTM PEeIICHIS PU3MUECKON 3a1a9n
WIN TUIAaHA KCCIICAOBAHUS C yYETOM HMMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/JlaracMble
BapHWaHTHI PEIICHHIT; 1eaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTpO.HI), IMOIUOHAJBHBIN UHTEJJIEKT:

JaBaTb AaJICKBATHYKO OLCHKY CUTyallud W Hpejaratb IJIaH eé HU3MCHCHMUA, 00BACHATH NPpUYMHBL JOCTUKCHUSA
(HCHOCTI/DKCHI/IH) PE3YJIbTATOB ACATCIIBHOCTH,
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JAaBaTb OLICHKY HpI/I06p€TéHHOMy OIIBITY; BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD (B TOM YHMCJIC B XOJ| BBIIIOJIHCHUSA (1)1/13I/I‘I€CKOFO
HUCCICOAOBAHUA U HpOeKTa) Ha OCHOBC HOBBIX 06CTOHTGHBCTB, HU3MCHHUBIINUXCA chyauHﬁ, YCTaHOBJICHHBIX OHII/I6OK, BO3HHUKIIHNX
pr[[HOCTeﬁ; OLICHUBATb COOTBETCTBUEC PE3YyJIbTaTa LCJIN U YCIIOBUAM.

CTaBHUTHL CeOs HA MECTO ApYyroro 4e€J0BCKa B X04€ CIiopa Win JUCKYCCUUN

Ha HAay4YHYIO TEMy, IIOHHMAaTh MOTHBBI, HAMEPEHUS W JIOTHKY JPYroro. IpHU3HaBaTh CBOE MPaBO HAa OLIMOKY IPH PELICHUH
(u3MYeCKUX 33/1a4 WM B yTBEPXKJICHUSIX Ha HAYYHBIC TEMBI U TaKOE K€ IIPaBO JPYroro.

INPEAMETHBIE PE3YJIbTATBI

K koniy oOy4eHust B 7 KJjiacce IpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpaXkaTh CQOPMHPOBAHHOCTH Y
00yJaroMmuXcsl YMEHHUH:

UCIIONb30BaTh MOHATHA: (PU3MUECKHE M XMMUYECKHUE SBICHUS, HAOMIOACHNE, SKCIIEPUMEHT, MOJIEIb, THIIOTE3a, €ANHHIIBI
(U3MYEeCKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHUSI BemecTBa (TBEpAOE, KUAKOE, ra3000pa3sHoOe), MEXaHHYECKOEe
JIBIDKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, NMPSIMOJMHEHHOE), TPaeKTOpHs, pPaBHOJCUCTBYIomas cwi, Jnedopmauus (ynpyras,
IUTacTHYECKasi), HEBECOMOCTb, COOOIIAIONINECS COCY L, pa3ndaTh sBieHs (Auddy3us, TeIoBoe IBMKCHNE YaCTHI] BEIIECTBA,
PaBHOMEPHOE IBHXCHUE, HEPAaBHOMEPHOE IBIDKCHUE, HHEPIMSA, B3aUMO/IEHICTBIE TEM, PaBHOBECHE TBEPIBIX TEI C 3aKPEIUIEHHOM
OCBIO BpAILlCHMsI, Iepejaya JaBieHHs TBEPABIMU TeENaMHM, >KUAKOCTSIMH W ra3aMu, aTMOC(epHOe JaBieHHE, IUIaBaHHE Tel,
MIPEBPAIICHHS MEXaHMYECKOH SHEPTHH) TI0 ONMCAHUIO NX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPHPYIOIINX TaHHOE
(u3HUIecKoe SBICHNUE; PACIIO3HABATH IPOSBICHUE U3YIEHHBIX (U3UIECKUX SIBICHUH B OKPYXKAIOIIEM
MHpE, B TOM 4Hcie (U3HIECKUE SBICHHUS B NPHUPOJE: MPHUMEPHI IBIDKCHUS C PA3INYHBIMH CKOPOCTSMH B JKHBOM M HEKUBOM
MIPUPO/JIE, NEHCTBHUE CHIIBI TPEHUS B MPUPOJIE M TEXHUKE, BIMSHIE aTMOC(EPHOTO JaBJICHUS HA JKHBOH OpraHU3M, IUIaBaHHE PHIO,
pBIYary B TeJIe YeJIOBEKA, IIPH 3TOM IIEPEBOIUTH MPAKTHYECKYIO 3a/1auy B Y4eOHYI0, BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN)
(I)I/ISI/I‘ICCKI/IX ﬂBJ’IeHHﬁ; OIMMCBIBATH U3YUCHHBIC CBOMCTBA TE€I U (1)1/131/1qu1<1/16 SIBJICHUA, UCIIOJb3YA (1)I/I3I/I‘-ICCKI/I6 BCJIINYNHBI (Macca,
00BEM, IIIOTHOCTH BEIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIA YIIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CUIa TPEHUS,
JaBiieHue (TBEPAOTO Telna, )KUAKOCTH, ra3a), BBITAIKUBAIONIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, TUIEUO CUJIbI, MOMEHT CHIIBI,
KO3¢)¢)I/IL{I/ICHT IIOJIC3HOT'O HeﬁCTBHH MCXaHHM3MOB, KHHCTHYCCKasA W IIOTCHIHUAJIbHAA 3Hepr1/1;1), npu ONHMCaHWU TIPABUIIBHO
TPaKTOBATh (PU3MIECKUI CMBICII HCTIOJIB3yEMBIX BEJTMYHH, X 0003HAUCHHUS U SANHHIB! (PU3NIECKUX BETUYUH, HAXOIUTh (DOPMYJIHI,
CBSI3BIBAIOIIHE TAaHHYIO (PU3NYECKYIO BEIMYNHY C APYTUMH BETHIMHAMH, CTPOUTH I'pa(uKu N3yIeHHBIX 3aBUCHMOCTEN (DH3HMUECKHX
BCJIMYHMH; XapaKTCPpU30BaTh CBOMMCTBaA TCII, (I)I/ISI/ILIGCKI/IC SABJICHUSA U TIPOLUECCHI, UCTIOJIb3YA
IpaBUJIa CIOXKEHH cuil (BIOJb OMHOW MpsiMOi), 3akoH I'yka, 3akoH [lackamns, 3akoH ApxuMenaa, IPaBWIO PAaBHOBECHS phIYara
(6r0Ka), «30JI0TOE MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUSI MEXaHWIECKON YHEPTUH, ITPH 3TOM JIaBaTh CIOBECHYIO (DOPMYJINPOBKY
3aKOHA 1 3allMChIBATb €0 MaTEMATUYCCKOEC BBIPAKCHUE, O0OBSACHITH (1)I/I3I/I‘-ICCKI/Ie ABJICHUS, TPOLECCHI 1 CBOMCTBA TCJI, B TOM YHUCJIC
u
B KOHTCKCTC CI/ITyaL[I/Iﬁ MMPAKTUKO-OPHUCHTUPOBAHHOI'O XapaKTEpa: BbIABIIATL NPUINHHO-CJICICTBCHHBIC CBA3U, CTPOUTH 00BsCHEHNE
n3 1-2 JOorMuYecKux IaroB ¢ OMOpod Ha 1-2 M3ydeHHBIX CBOWCTBA (DM3MYECKHX SBICHUH, (DU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH; pelaTh pacuy€THhIe 3a1addl B 1—2 NeHCTBHSA, UCIONB3Ys 3aKOHBI M (POPMYIBI, CBA3BIBaIOIINE (HU3MUECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a yCIIOBHS 33/1a4H 3allUChIBATH KPAaTKOE YCIIOBHE, ITOJICTABIIATh (PM3MUECKNE BETHINHBI B (POPMYIIBI U
IIPOBOAUTH paC‘IéTBI, HaxXOJUTh CIIPABOYHBLIC JaHHBIC, HCO6XOI[I/IMI)Ie JJIA pCHICHU A 3aJ]1a4, OLICHUBATh PEATUCTUIHOCTD HOHy‘IeHHOﬁ
(U3MYECKOM BEIMYHMHBI; PACIO3HABATH MPOOJIEMBI, KOTOPbIE MOJKHO PEMINTH MPH IOMOIIM (U3HYECKUX METO/OB, B ONHCAHUU
HCCIIEJOBAaHMS BBIICIIATH IPOBEPSEMOE IPEIIONOKEHNE (THUIOTE3Yy), Pa3andaTh W WHTEPIPETHPOBATh ITOJYUYEHHBIH pe3yJbTar,
HaXoJUuThb OIINOKH B X0A€ ombITa, ACjIaTh BbIBO/IbI IO €T0 pE3YyJibTaTaM; MIPOBOAUTH OIIBITHI 11O Ha6J'IIOI[eHI/IIO (I)I/I3I/I'-I€CKI/IX SIBIICHUM
i GU3NIECKUX

CBOWCTB Tei: (OPMYJIHPOBATH IPOBEPSEMbIE MPEAINONIOKEHHs, COOMPAaTh YCTAHOBKY M3 MPEAJI0KEHHOr0 000pYyI0BaHHMS,
3aIMChIBATh XOJ OTBITA M (POPMYINPOBATH BHIBOIBI; BBITIOJIHATE NPSIMbIE H3MEPEHHS PACCTOSIHUSI, BpEMEHH, Macchl Tella, 00bEMa,
CHUJIBL
U TEMIIEpaTyphl C UCTIOJIH30BAHUEM aHAIOTOBBIX U IU(POBBIX MPHOOPOB, 3aIUCHIBATH TOKAa3aHHS MPHOOPOB C YIETOM 331aHHOM
a0COTIOTHON TTOTPENTHOCTH U3MEPEHHH; TIPOBOANTE MCCICIOBAHNE 3aBUCUMOCTH OJHON (PM3MUYECKON BETMUMHBI OT JPYTOH C
HCTIOIb30BaHUEM NPSMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PABHOMEPHO JABIKYIIETOCS Tea OT BPEMEHH JABIKCHUS TeJla, CHITBI
TPEHHsI CKOJBXEHHUS OT Beca Tesa, KauecTBa 0OpabOTKM MOBEPXHOCTEH TeNl M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOLIAAH
COTIPHUKOCHOBEHHUS TeJI, CHIIBI YIPYTOCTH OT YAJIMHEHUS IPY>KUHBI, BRITAIKHBAIONIEH CHIIB OT 00bEMa MOTpy>KEHHOH 9acTH Tea
U OT TUIOTHOCTH JKHAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH TeNa, OT TIyOMHBI, HA KOTOPYIO MOTPY)KEHO TEJIO, YCIOBHH
IUIABaHUS TeJl, YCIOBUH PaBHOBECHS phlyara M OJIOKOB, y4acTBOBAaTh B IUIAHMPOBAHUM YYEOHOI'O HCCIIEOBAaHMS, COOMPATh
YCTaHOBKY U BBIIOIHATh U3MEPEHUS, CIIELYs IPENIOKEHHOMY IUIaHy, (GUKCHPOBAaTh  PE3YJIbTAThl

[IOJIy4E€HHOMI 3aBHCHMOCTH (PU3WYECKHUX BEJIMYMH B BHJE MTPEIOKEHHBIX TaOIHII M TpaduKOB, 1eNaTh BEIBOJIBI IO
pe3yapTaTaM MCCIEJOBaHUS; TPOBOINTH KOCBEHHBIE N3MEPEHNUS (PU3NUECKUX BEINIHH (TNIOTHOCTH BEIIECTBa
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JKUAKOCTU M TBEPIOTO Teja, CHJIa TPEHUS! CKOJBbXKEHMs, JABIEHUE BO3JyXa, BBHITAIKMBAIOLIAs CHUJia, JCHCTBYIOLIAsh Ha
MOTpYyXEHHOE B JKHIKOCTH TeNO, KO3(PPHUIMEHT IOJNe3HOTO NEHCTBUS MPOCTHIX MEXAaHHW3MOB), CIEAyS MPEIIOKCHHOMN
WHCTPYKIMU: NP BBINOJHCHUU H3MEPECHUH COOMpaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHUE HCKOMOM
BEJIMYUHBI; COOJIIOIATh MPaBHIIa TEXHUKH 0€30IIaCHOCTHU TPH paboTe ¢ Tab0paTOPHBIM

000Opy/iOBaHMEM; YKa3blBaTh NPHHIMIIBI JEHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETp, AMHAMOMET,
cooOImmaromuecss CoCyabl, OapoMeTp, pbIUar, MOABW)KHBIH M HEHNOABIKHBIA OJIOK, HAKIOHHAS IUIOCKOCTh, XapaKTEpH30BaTh
MPUHOUIBI JEHCTBUS M3YUCHHBIX IPUOOPOB M TEXHUYECKHX YCTPOICTB C OMOPOM Ha MX ONMUCAHUS (B TOM YHCIE: IOIIINITHAKY,
YCTPOHCTBO BOAONPOBOJA, THAPABINIECKUN Mpecc, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp), UCIOIb3Yys 3HAHUA O
cBOHCTBaxX ()M3MUECKHUX SBICHUI W HEOOXOIUMbIe (U3MUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH; MPUBOAUTH MPUMEPHI (HAXOJUTh
nHpopManuo 0 mMpuMepax) NMPAKTUYECKOTO HCIOIb30BaHMSA (U3MUECKHX 3HAHUHM B TOBCEIHEBHOM JKM3HH Ul oOecrieueHHs
0e30MacHOCTH TpH OOpalieHuH ¢ MpPUOOpaMH M TEXHHYECKUMH YCTPOHCTBaMHM, COXPAHEHHS 3JJ0POBbsi M COONIOICHUS HOPM
HKOJIOTUYECKOT0 MTOBEACHUSI B OKPY’KalOLIel cpe/ie; OCYIIECTBISTh OTOOpP HCTOYHUKOB HHpOpMaIu B IHTepHETE B COOTBETCTBUU
C 3aJIlaHHBIM TTOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUN M IyTEM CPaBHEHMS PA3IMYHBIX UCTOUYHHKOB BBIJICIATH
nH(popManuio, KOTopast BIAETCS MPOTUBOPEUNBON MIIM MOXKET OBITh HEIOCTOBEPHOH; HCIOIB30BATh IIPU  BBIIOJHEHUHT
y4eOHBIX 3aaHUil HAYYHO-TIONMYJIAPHYIO JIUTEPaTypy (HU3MYECKOro COJEp)KaHMs, CIIPaBOYHBIE MaTepHajbl, PECYpPCHl CETH
WntepHeT, BnageTe npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOpMAanWU W3 OXHON 3HAKOBOH CHCTEMBI B
JIPYTYIO; CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MMCbMEHHBIC M YCTHBIE COOOIICHNS HA OCHOBE

2—3 MCTOYHMKOB MHPOPMAIMK (PU3UIECKOTO COICPKaHMs, B TOM YHCJIC ITyOJIMIHO JIeNIaTh KpaTKHUE COOOLICHUS O pe3yiabTaTax
MPOEKTOB WJIM y4EeOHBIX MCCIICAOBAHWI, NPU 3TOM I'PaMOTHO HMCIOJb30BaTh M3YUYEHHBIH MOHATUIHBINA amnmapaTr Kypca (H3HKH,
COIPOBOXK/ATh BBICTYIUICHHE MTPE3ECHTAIMEH; ITPU BHIMOJHEHUH Y4eOHBIX IPOCKTOB U HCCIIEAOBAHUI paclpeessiTh 0013aHHOCTH B
Ipynne B COOTBETCTBUU C IOCTABICHHBIMH 3aJadyaMH, CIEAWTh 32 BBINOJHEHHEM IIIaHA ICHCTBUIL, aJeKBaTHO OLEHHUBATh
COOCTBEHHBIM BKJAJ B JESATEIbHOCTh TPYINIBI, BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOAEHCTBHE, YYHUTBHIBas MHEHHE
OKpYXKaroUIMX.

K konmy oOy4enust B 8 kiiacce mpenMeTHbIC pe3ybTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaXkaTh ChOpMHPOBAHHOCTH Y
00yJaroMmuXxcst YMEHHUH:

UCITIONB30BaTh MOHATHA: Macca M pa3sMepbl MOJEKYJ, TEIJIOBOE JBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS
BEIIIECTBA, KPHCTAJUIMYECKHE U aMOp(QHbIC Tena, HACHILICHHBIH M HEHACHIICHHBIA Iap, BIAXHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSI 3HEPIUs, TEIJIOBOM [BUrATelb, JJIEMEHTAPHBIM DJJICKTPUUECKUN 3apsl, IJIEKTPUYECKOE II0J€, IPOBOJHUKH U
JIM3JIEKTPUKH, TTOCTOSHHBIM 3JICKTPHYECKHH TOK, MAarHUTHOE MOJIE; Pas3iIudaTh SBICHHSA (TEIUIOBOE DPACIIMPEHHE M CXKATHE,
TEeIUIoNnepeada, TEII0BOe
paBHOBeCHe, CMauMBaHHE, KalWUISIPHBIC SBJICHUS, HCIApEHHE, KOHAEHCAIWs, IJIaBJIeHHe, KpHCTaIu3anus (OTBepAeBaHHE),
KUIIEHHUe, Teruionepeayda (TemIonpoBOAHOCTh, KOHBEKIUS, U3Iy4YeHHE), 3JeKTPU3aLHs TeJl, B3aUMO/IEHCTBUE 3aps/i0B, 1eHCTBHS
IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aMMOJCHCTBAE MAarHUTOB, J€HCTBHE MarHUTHOIO IOJII HAa MPOBOJHHUK C TOKOM,
3NeKTPOMAarHUTHAs MHIYKIHSA) 10 ONMCAHHUIO HUX XapaKTepHBIX CBOWCTB M HA OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JAaHHOE
(bu3nYecKoe sSBICHKUE; PAaCIIO3HABATh IPOSIBICHUE U3YYEHHBIX (M3MYECKUX SIBICHUH B OKPYKAIOIIEM
MHpE, B TOM 4nclie (pru3nUecKue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U KAITWIUIAPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIIIBI
B Ipupoe, nznydenne CoiHIa, 3aMep3aHre BOTOEMOB, MOPCKHE OpU3bl, 00pa3oBaHKUE POCHI, TYMaHa, HHEsl, CHeTa, JJIEKTPUIECKHe
SIBJICHUSI B aTMOC(epe, 3JIeKTPUIECTBO KHUBbIX OPraHM3MOB, MArHUTHOE T10J1e 3eMJIH, peiid Mo0CcoB, poib MArHUTHOTO TIOJIS IS
KW3HU Ha 3eMJIe, TTOJISIPHOE CUSTHHE, IPU 3TOM NEPEBOUTH MPAKTHUECKYIO 3aJady B yUeOHYIO, BBIIEIAT

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKM) (U3MUYECKHUX SIBICHWH; ONMCHIBATH M3YYEHHbIE CBOMCTBA Tel M (PU3MYECKHE SIBICHMS,
UCTIONB3Ys (PU3NUECKHE BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SJHEPT s, KOJMUYECTBO TEIUIOTHI, yAEIbHAs TEIUIOEMKOCTh BEIIECTBa,
ylenbHas TEIUIOTa IUIABIEHHS, ylelbHas TeIUIOTa MapooOpa3oBaHMs, yJenbHas TEIUIOTa CTOPaHMS TOIUIMBA, KOI(GQUIMEHT
MOJIE3HOTO JEHCTBUS TEMIOBOM MallMHBL, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa, JIEKTPUUECKUHN 3apsill, CUJIa TOKA, JJIEKTPUIECKOE
HarnpspKeHHe, COIPOTHBIICHNE IPOBOIHHKA, Y/ICIBHOE CONPOTHUBIIEHHE BELIECTBA, pab0Ta N MOIIIHOCTH JIEKTPHUECKOTO TOKA), TIPH
OTHMCaHWH MIPABHIIHFHO TPAKTOBATH (PU3NIECKUN CMBICI HCIIOIB3YEMBIX BEIHYHNH, 0003HAYCHNS U €AWHUIIB! (PU3NIECKUX BEJUYMH,
HaXOIUTHh (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (H3MUYECKYIO BEIMYUHY C JPYTHMH BEIHYMHAMH, CTPOUTH Ipad)UKH HU3yUCHHBIX
3aBUCHMOCTEH (PM3MIECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKHE SIBICHHUS M  HPOLECCHl, HCHOJb3ys OCHOBHBIE  IOJOXKEHHS
MOJIEKYJISIPHO-KUHETHIECKOH TEOPUM CTPOCHHUS BEIIECTBA, NMPUHIMI CYNEPHO3UIMN T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHHs 3apsiza, 3akoH Oma Juisi yuacTka nenu, 3akoH JDxoymsi—JIeHIa, 3aKOH COXpaHEHUS SHEPrHM, IMPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €10 MaTeMaTHUECKOe BBIpaKEHHE; 00BICHATD (PU3NUECKHUe POLECCH U CBOMCTBA
T€JN, B TOM UHUCIIE U B KOHTEKCTE
CUTYyallMid TIPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBIATH NMPUYMHHO- CIIEACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHME M3 1-2
JIOTHYECKUX IIaroB C OMOpoii Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NIECKUX SBICHHUH, (GH3NUECKUX 3aKOHOB MIIN
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3aKOHOMEPHOCTEH; pelarb pacuy€THhIC 337aud B 2—3 JEHCTBUS, UCIONb3Ysl 3aKOHBI M (OPMYIBI, CBS3bIBAIOLINE (PU3MUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3aJa4yd 3alHMCHIBATh KPATKOE YCIIOBUE, BBIBIATH HEMAOCTATOK NAHHBIX AJISI PELICHHS
3a71a4M, BEIOMpATh 3aKOHBI ¥ (POPMYJIBI, HEOOXOAUMBIE JJIs €€ PEeLIeHUs], TIPOBOUTH PAacyEThl U CPaBHUBATH MOJTYYEHHOE 3HAUCHUE
(U3MYECKOM BETMYMHBI C N3BECTHBIMH JIAHHBIMU; PAcIO3HAaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH ITOMOILTH (PU3NIECKUX
METOJIOB, WCIIONB3Ysl OMMCAHUE HCCIENOBAaHWA, BBIACIATH MPOBEPSIEMOE HPEANONOKCHHE, OICHUBATh NPABHIBHOCTh MOPAIKA
MIPOBECHUS MCCIEOBAHMS, IE€TIATh BEIBOBL; IIPOBOJHUTH OTIBITHI 0 HAOMIOACHUIO (PU3NUECKUX SIBICHUN NI (PU3NIECKUX CBOWUCTB
Tel (KalWJUISIPHBIC SIBIICHMS, 3aBUCUMOCTD JIaBJICHHS BO3JlyXa OT ero o0béMa, TeMIlepaTypbl, CKOPOCTH IIPOLECca OCTHIBAHUS U
HarpeBaHus IPH U3IYYECHUH OT IIBETa M3TydJaromeil (MOrIOoIaoIeil) TOBEPXHOCTH, CKOPOCTh UCTIAPEHHS BOJBI OT TEMIIEPaTYpHI
KHUIKOCTH W IUIOMIagu €€ MOBEPXHOCTH, JICKTPU3AaLUS TET M B3aWMOACHCTBHE 3ICKTPHUIECKUX 3apsOB, B3aNMOJICHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3allis MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JIEHCTBUS MarHUTHOTO MOJIS HA MPOBOAHUK C
TOKOM, CBOWCTBa »DJIEKTPOMAarHWTa, CBOWCTBA O3JICKTPOABUIATENs IIOCTOSIHHOTO TOKa): (OPMYJIHMpOBaTh MpOBEpsIEMble
MIPEATION0KEHHS, COONPaTh YCTAaHOBKY M3 NPEIJIOKEHHOTO 000pYyJOBaHMS, ONMKCHIBATH XOJ OMbBITA U (OPMYIHPOBATH BHIBOBL;
BBINOJIHATH MPSAMBIE U3MEPEHHsI TeMIIepaTypbl, OTHOCUTENBHOM BIAXKHOCTH BO3/lyXa, CUJIBI TOKA, HANIPSDKEHUSI C UCTIOIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB U AATYNKOB (PU3NUECKHX BEITUYUH, CPABHUBATH PE3YJIbTAThl M3MEPEHHH C YUETOM 3a/1aHHOH aOCOIIOTHOM
MOTPENTHOCTH; TPOBOANTH UCCIIEOBAHHE 3aBUCUMOCTH OTHON (PM3UIECKON BETMUUHBI OT APYTOH

C WCIIOJBb30BAaHUEM TPSIMBIX M3MEPEHHH (3aBHCHMOCTh COMPOTHBICHUS NPOBOJHHWKA OT €ro JUIMHBI, IUIOLIAZH IONEPEYIHOTO
CEYEHHUs U YAENBbHOIO CONPOTHBICHMS BELIECTBA MPOBOJHUKA, CHIIBI TOKA, WAYILErO 4epe3 MPOBOMHUK, OT HANPSKEHHA Ha
MIPOBOJIHHUKE, HCCIEIOBAaHUE IOCIEAOBATEIbHOIO U MapajlIeIbHOIO COEAMHEHHH NPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBaHUE,
coOMpaTh YCTaHOBKY M BBINOJHITh H3MEPEHUs, CleAysl NPEJIOKCHHOMY IUIaHy, (HUKCHUPOBAaTh pe3yJbTaThl IOJY4YEHHOM
3aBUCHMOCTH B BHAE TaOmuIl U rpadyKoB, JeIaTh BBHIBOABI 10 PE3ybTaTaM HCCIIEIOBAHUS, MPOBOIUTh KOCBCHHBIC M3MEPEHUS
¢du3nyeckux Benn4uH (yIenbHas TeIUIOEMKOCTh BELIECTBA, CONPOTUBIICHUE TPOBOJHMKA, pabdoTa M MOILIHOCTh 3JEKTPUYECKOTrO
TOKa): IUIaHUPOBATh U3MEPEHUsI, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CJIE/ysl NPEJIOKEHHON MHCTPYKIMH, U BBIYUCIATH
3HAUCHHE BEJIMYHMHBI; COOTIONATh NMPaBriIa TEXHUKH O€30aCHOCTH P paboTe ¢ 1ab0paTOpHBIM

000py/IOBaHUEM; XapaKTEPU30BaTh MPHHLMIBLI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHHYECKUX YCTPOMCTB C OMOPOH Ha HX
omucaHuss (B TOM 4YHCIE: CHCTEMa OTOIUICHWS JOMOB, THTPOMETp, TapoBas TypOWHaA, amIepMeTp, BOJBTMETP, CUETUHMK
NIEKTPUUECKON IHEPTHH, 3JIEKTPOOCBETUTEIbHBIE NMPUOOPHI, HarpeBaTeNbHBIE 3JIEKTPONPHOOPH! (IPUMEPHI), 3IEKTPUIECKHUE
MPEI0XPaHHUTEIH, HNEKTPOMATrHHUT, dJIEKTPOABUTATENb IOCTOSIHHOTO TOKA), HCIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3UUECKUX SIBICHUI
1 HeoOXouMBbIe (pHU3NUYECKUe 3aKOHOMEPHOCTH; PACIIO3HABATh MPOCThIE TEXHUYECKUE YCTPOHCTBA U M3MEPUTEIbHBIE IPHUOOPEI

[0 CXEMaM U CXEMaTHYHBIM PHUCYHKaM (KHAKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHusl, JIEKTPOCKOII, PEOCTaT), COCTaBIIATh CXEMBI JICKTPHUUECKUX LIETIeH ¢ TocIeJ0BaTeIbHBIM U TapajieIbHBIM COSTUHEHUEM
9JIEMEHTOB, pa3jinyasi yCJIOBHbIe 0003HAUEHHUS IIEMEHTOB 3JIEKTPUUYECKUX LIeTel; IPHUBOANTH PUMeEPHI (HAXOAUTh HHPOPMAIHIO
0 TIprMepax) NPaKTHIECKOTO MCIOJIb30BAHUS (PU3NIECKNX 3HAHUH B ITOBCEAHEBHOM JKM3HM JUIA oOecTieueHus 0€30MacHOCTH TIpH
oOpameHnn ¢ npudopaMn W TEXHUYECKUMH YCTPOHCTBAaMM, COXPAHEHMs 3JI0POBbSI M COOJIONCHHS HOPM SKOJOTHYECKOTO
MOBE/ICHHS B OKPYKAIOILEH cpejie; OCYIEeCTBIATh MOUCK HHpopMaIn Gpu3ndeckoro coaepkanus B ViHtepHere,

Ha OCHOBE MMEIONINXCS 3HAHMH W IyTEM CPaBHEHUS JONOJHHUTENbHBIX UCTOYHUKOB BBIJEISTH HH(POPMAIHIO, KOTOPas SIBISIETCS
MIPOTUBOPEUYMBON MM MOXKET OBITh HEOCTOBEPHOH; HCIIOJIB30BAaTh IPH BBHINOJIHEHWH YUEOHBIX 3a/laHWH HAay4HO-TIONYJISIPHYIO
IuTepaTypy  (HU3MYECKOrOo COAEpIKAaHWs, CIIPaBOYHbIE Marepualibl, pecypchl cetd MHrepHer, Bianete mnpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus MH(OpMALUK W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYTyI0; CO3/[aBaTh COOCTBEHHBIC
IIICBMEHHBIC U KPaTKHE YCTHBIE cOOOIIeHHs, 00001mast HHPOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB (PM3MYECKOTO COAEPKAHUS, B
TOM dYHCJIe MyOJINYHO TPEACTaBIATH PE3YyIbTAaThl MPOCKTHON MM HCCIEeNIOBATENbCKOH AEATENBHOCTH, NPU 3TOM T'PAMOTHO
HCTIONB30BaTh N3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3HMKH, COMPOBOXKIATh BRICTYIICHNE IIPE3CHTAINEN; IPH BBITIOJHEHUN
Y4eOHBIX IPOEKTOB M HCCIIENOBAHUH (DU3NUECKHX IIPOLECCOB paclpeAeiiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHU C
MOCTaBJIICHHBIMU 3aJla4aMH, CIEIUTh 33 BBIINOJIHEHUWEM IUIaHA [JEHCTBUM M KOPPEKTUPOBATh €ro, aAeKBaTHO OLICHUBATb
COOCTBEHHBIH BKJAJ B JESATEIHHOCTh TPYIIBI, BBICTpPAaMBaTh KOMMYHHMKATHBHOE B3aUMOJIEWCTBHE, NPOSBIASL TOTOBHOCTD
paspemaTb KOHQIINKTHI.

K xoniy obydenus B 9 kijiacce mpeaMeTHbIE pe3ybTaThl HA 0A30BOM YpPOBHE JOJDKHBI OTpaXKaTh COPMHUPOBAHHOCTH Y
00yJaromuxcs yMEeHUI:

WCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETA, MaTepUaibHasi TOUKa, TPAEKTOPUS, OTHOCUTEIILHOCTh MEXaHUYECKOTO ABUKEHHUS,
nedopmanus (ynpyras, IiIacTHUecKas), TPeHHe, [IEHTPOCTPEMHUTENbHOE YCKOPEHHE, HEBECOMOCTh | TEPErpy3KH, EHTP THKECTH,
abCcomoTHO TBEPAOE TENO, IICHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHWYECKHE KOJIeOaHHUS M BOJIHBI, 3BYK, HHPPA3BYK H
YIIBTPa3BYK, 3JICKTPOMATHUTHBIC BOJHBI, IIKala 3JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M NATbHO30PKOCTH, CHEKTPHI
UCIYCKaHU ¥ MOTJIONICHHUS, allb(a-, 0eTa- 1 raMMa-u3JIy9deHUs, H30TOIIBL, sIICPHAS SHEPTeTHUKA; Pa3IndaTh SBICHUS (PaBHOMEPHOE
U HEpaBHOMEpPHOE NPSIMOJMHEWHOE JBIKEHUE, PABHOYCKOPEHHOE TPSMOJMHEHHOE BIWIKEHHE, CBOOOJHOE TMajcHHE Tel,
PaBHOMEPHOE JBM)KECHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PCAKTHBHOE IBUKECHHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaIOIIHe
U BBIHY)KJICHHBIC KOJICOAHUs1), PE30HAHC, BOJIHOBOE JIBIKCHHE, OTPAKCHUE 3BYKA, MIPSIMOJIMHEIHOE pacIpOCTPpaHCHHE, OTPAKCHIE
Y TIPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETAa, PA3JIOKEHHE OEJIOTO CBETA B CIEKTP U CIIOXKEHHE CIIEKTPATbHBIX
OBCTOB, Jmcnepcm[ CB€Ta, CCTCCTBCHHAs pa}llfloaKTI/IBHOCTB, BO3HUKHOBCHHUC HHHeﬁ‘IaTOFO CHCKTpa I/ISJ’IyIIeHI/ISI) 110 OIIMCAHHUIO UX

15



XapaKTepHBIX CBOMCTB W HAa OCHOBE ONBITOB, JEMOHCTPUPYIOLUIMX IaHHOE (U3MUYECKOE SIBICHHE; pPacliO3HABaTh IPOSBICHHE
N3y4YCHHBIX (PM3MUECKUX SBICHUN B OKPY’KAIOLIEM MHpPE

(B ToM uucie QuanUecKue SBJICHUS B NPUPOJE: NPHIMBBI U OTJIMBBI, JABMKeHHE IulaHeT COJIHEYHOH CHUCTEMBI, PEaKTHBHOE
JIBUKEHUE KHUBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB XKHBOTHBIMH, 3eMIIETPACEHHE, CEHCMIUECKUE BOJIHBI, IIyHAMH, 9X0, 1[BETa Tell,
ONTHYECKHE SBICHUS B NPHUPOAE, OMOJOTMYECKOE [IEHCTBHE BHIMMOTO, YIbTPA(HOIETOBOIO W PEHTTCHOBCKOTO MH3ITy4CHHH,
€CTECTBEHHBIH paJUOaKTHBHBIN (OH, KOCMHYECKHE Iy4H, DPaAMOAKTUBHOE W3IIy4EHHE IPUPOJHBIX MHHEPAJOB, ICHCTBHE
panvoaKTHBHBIX HM3IyYEHUIl Ha OpPraHM3M YellOBEKa), IPH 3TOM IEPEBOJIUTH NPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBLICISATH
CYIIECTBEHHBIE CBOIicTBa (MPH3HAKM) (M3MUYECKUX SBICHHH; ONMCHIBATH M3yYCHHBIC CBOWCTBA Tel M (DU3MUYECKHE SBICHUS,
UCTIONB3Ysl (pU3MYEcCKHe BEMHYMHBI (CPEIHSAS W MIHOBEHHAs CKOPOCTh Tella NPH HEPaBHOMEPHOM JBIDKCHHH, YCKOPEHHE,
nepeMelieHne, MyTh, YII0Bas CKOPOCTb, CHJIa TPEHHMSI, CHUJIA YIIPYTOCTH, CHJIA TSHXKECTH, YCKOpEeHHe cBOOOJHOTO TIaJICHUs], BEC Tela,
UMITYJIbC TeJIa, IMITYJIbC CUJIBI, MEXaHH4YecKasi paboTa U MOIHOCTb, TOTEHIIMANIbHAS SHEPTUS Tella, HOAHATOTO HaJl IIOBEPXHOCTHIO
3eMJIM, TIOTCHIUAIBHAS JHEPTHUs CXKATOM MPYKUHBI, KHHETHYECKask DHEPTUs, MOJIHAs MEXaHUYECKas SHEPIHs, IEPUOI U 4acTOTa
KoJieOaHMH, JAJIMHA BOJIHBI, TPOMKOCTbD 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTellb MPETIOMIICHUS CPeJibl), IPH ONUCAHUH
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCHOJIB3YEMBIX BEJIMYMH, 0003HAYCHUS M CIUHUIBI (PM3UYECKUX BEIMYUH, HAXOIUTh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUNHY C APYTUMH BEIMYNHAMH, CTPOUTH IPadMKH N3yUSHHBIX 3aBUCHMOCTEH
(U3NIeCKUX BEIHYNH;

XapaKTepU30BaTh CBOWCTBA T, (PU3NUECKHUE SBICHUS U ITPOIIECCHI, UCTIONb3Ys
3aKOH COXPaHEHHs YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUs], MPUHIUI CYHNEPHO3ULINN CHII, IPUHIHMI OTHOCUTEIBHOCTH [ anunes,
3aKoHBI HBIOTOHA, 3aKOH COXpaHEHHUsI MMITyJIbCa, 3AaKOHBI OTPa)KEHUs U MPEIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHs 3apAJ0BOTO U
MacCOBOTO YHCEI IIPU SICPHBIX PEAKLIUSX, IIPH ATOM JIaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIIHChIBATh €0 MAaTEMaTHYECKOE
BBIp@KCHUE; OOBSICHATH (M3MUYECKHE TPOIECCHl M CBOHCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE CHTyalluH
MIPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBISATH MPUUNHHO- CIECICTBCHHBIC CBS3U, CTPOUTH OOBSCHEHHE M3 2—3 JOTHUECKHX
LIaroB ¢ OMOpPOi Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NIECKUX 3aKOHOB HIIH

3aKOHOMEPHOCTEH; penaTh pacyEéTHbIC 3a/1aun (OMHUPAOLIMecs] Ha CUCTeMY M3 2—3 ypaBHEHMH), UCTIOJNIb3Ys 3aKOHBI U (pOpMyIIbI,
cBsi3pIBalOIME (U3MUYECKHE BEJIMYHMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/aud 3alMChIBATh KPAaTKOE YCIOBUE, BBISBIATH
HEIOCTAIONINE UM M30BITOYHBIC TaHHbBIC, BEIOMPATh 3aKOHBI U (HOPMYIIBI, HEOOXOUMBIC ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLIEHMBATh PEATMCTHYHOCTH MOJIyYEHHOT0 3HaYeHUsI (PU3NUECKON BEJMYMHBL;, PACIIO3HABATH MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh
IpY oMoIH (HU3NYECKHX METOJIOB, MCHOJb3Ys ONMCAHUE HMCCIIEIOBaHKS, BBIICIATH MIPOBEPSIEMOE MPEIIONIOKEHNE, OLICHUBATh
MPaBUIBHOCTh MOPSIIKA HMPOBEACHHUS HCCIICAOBAHUS, IENaTh BBIBOJbI, HHTEPIPETHPOBATh PE3y/IbTaThl HAOMIOJCHHUNA U OIBITOB;
MPOBOJIUTD OIBITHI 10 HAOMIOACHHIO (HU3MYCCKUX SBICHUN WM (U3MIECKUX CBOKWCTB Tell (M3y4eHHe BTOpOro 3akoHa HploTOHa,
3aKOHA COXPaHEHUsI DHEPIHH, 3aBUCUMOCTb TIepHoJia KoJieOaHUH MPYKUHHOTO MasiTHUKA OT MacChl 'py3a M )KECTKOCTH NPYKHHBI 1
HE3aBUCUMOCTD OT aMILTUTY/AbI MAJIbIX KOJEOaHU, MPSIMOTMHENHOE PACIPOCTPAHEHHE CBETA, Pa3JIoKeHHE OEJI0ro CBeTa B CIIEKTD,
H3y4YeHHE CBOMCTB M300pakeHHs B IJIOCKOM 3€pKaje M CBOWCTB M300paXKCHUsS mpeaMera B cOOUparoliel JHH3e, HAO0AeHE
CIUIOIIHBIX U JINHEWYAThIX CIIEKTPOB M3JIy4EHHs): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa 000py10BaHHs,
OIMCHIBATH XOJI OTIBITA U €T0 Pe3yJIbTaThl, (JOPMYIHUPOBATH BBIBOJIBI; IIPOBOJUTH IIPH HEOOXOJAUMOCTH CEPHUIO MPSIMBIX H3MEPEHHUH,
OTIpEeJIeTIsisl Cpe/IHee

3HAUEHHE H3MepsieMOl BeauuuHbl ((POKYCHOE paccTosHHE COOHparoliell JTHH3bI), 000CHOBBIBATH BHIOOP CIOCO0a HM3MEpEHUs
(M3MepHUTEIBHOrO MPHOOpA); MPOBOAUTH HKCCIICAOBAHUE 3aBHCUMOCTEH (DH3MUYSCKHUX BEIMYHH C HUCIOJB30BAHHEM MPSIMBIX
n3MepeHnil (3aBUCUMOCTD MyTH OT BPEMEHH MPU PAaBHOYCKOPSHHOM JIBU)KEHHU 0€3 HauyallbHOW CKOPOCTH, MEepHoja KoieOaHuii
MaTEeMaTHYECKOr0 MasITHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTl OTPaXKCHUsI CBETA OT yriia MAaJeHUs M YIia IMPEJIOMIICHHS OT yria
NajieHys): IUIAHWPOBATh HCCIEIOBAaHHE, CaMOCTOSATENIbHO COOMpaTh YCTAaHOBKY, (DUKCHpOBaTh pE3yJbTaThl MOJYU4EHHOM
3aBUCHMOCTH (PM3MYECKUX BEJIMYUH B BHJIE TAOIHI] U TPa(hUKOB, JIeNIaTh BHIBOBI I10 PE3YJIbTATaM HCCIIEIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHs (U3UUECKUX BEJIUUUH (CPelHSAS CKOPOCTh M YCKOPEHHE Tejla IPU PaBHOYCKOPEHHOM
JIBIDKEHNH, YCKOPEHHE CBOOOIHOTO MAJICHUS, KECTKOCTD MPYKUHBI, KO3()(OUIMEHT TPEHHS CKOJIbKCHUS, MEXaHYecKast paboTa n
MOIITHOCTH, 9aCTOTa ¥ MEPHOJ] KOIeOaHNH MaTeMaTHIECKOTO U MPYXHUHHOTO MAasSTHUKOB, ONTHYECKas CHJIa COOMPAIOIIEeH JINH3HL,
paanoaKTUBHBINA (DOH): MIIAHMPOBATH W3MEPEHHs, COOMPATh SKCIEPHMEHTAIHHYIO YCTAHOBKY W BBIIIOJHITH M3MEPEHHS, CICIYS
MPEJI0KEHHON MHCTPYKLUU, BBIYUCIATh 3HAUEHHE BEIMYMHBI M AHAIM3MPOBATh MOJIYYEHHBIE PE3YNbTAThl C YU4ETOM 3aJaHHOM
MOTPEITHOCTH U3MEPEHHH; cOOMI0aTh MPpaBrIIa TEXHUKHN 0€30I1aCHOCTH IIpH paboTe ¢ 1ab0paTOpPHBIM

000pyI0OBaHUEM; Pa3InIaTh OCHOBHBIC MIPU3HAKY U3YUCHHBIX (PU3UICCKUX MOJIENICH: MaTepHaTbHAS

TOYKa, a0COTIOTHO TBEPIOE TEJI0, TOUCUHBIH UCTOYHUK CBETA, Ty4, TOHKAs JIWH3a, TNIAHETApHAs MOJIEh aTOMa, HyKIIOHHAs MOJIeITh
aTOMHOTO S/Ipa; XapaKTepPH30BaTh MPHHIUNBI JECHCTBUAS H3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha X
onucaHus (B TOM YHCIIE: CIUAIOMETP, MATYHKH IIOJIOKCHHS, PACCTOSHHS M YCKOPCHHS, paKeTa, 3XOJOT, OYKH, IEePHCKOIL,
(doToamnmapar, oNTHIECKHE CBETOBOIBI, CIIEKTPOCKOTI, IO3UMETP, Kamepa BuiibcoHa), MCTIONb3ys 3HAHUSI O CBOHCTBaX (YU3HMUECKUX
SIBIIEHUH 1 HEOOXOAMMBbIe (PU3MUeCKre 3aKOHOMEPHOCTH; UCTIONh30BATh CXEMbI U CXEMaTHYHbBIE PUCYHKH U3YUYCHHBIX TEXHUUECKUX
YCTPOUCTB, U3MEPUTEIBHBIX IIPHOOPOB U TEXHOJOTHYSCKUX MPOIECCOB MPH PEIICHUH YIeOHO-TIPAKTHUSCKUX 3a/1a4, ONTHICCKIE
CXEMBI JUIS IOCTPOCHUS H300paKeHUH B IUIOCKOM 3epKalie M COOMpAIONIeH JINH3E; MPUBOJUTE IPUMEPHI (HAXOIUTHh HHPOPMAIIUIO
0 MpUMepax) MPaKTUIECKOTO UCIOIb30BaHUs PU3NIECKUX 3HAHUH B TIOBCETHEBHOW KU3HU JUIsl 00ecTiedeHns 0€30MacCHOCTH MPH
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oOpamieHun ¢ npudopamMyu W TEXHMYECKUMH YCTPOHCTBAMM, COXPAHEHMs 3JI0POBbS M COOJIONCHMS HOPM DSKOJOTMYECKOTO
MOBEICHUS B OKPYXKAIOLIEH CpeJie; OCYIIECTBIATh MONCK nHpopManuu puznueckoro cogepkanns B IHTepHETE, CAMOCTOATEILHO
(bopMyIHpyst TOUCKOBBIN 3aIPOC, HAXOAUTD ITYTH ONPEEIICHUS JOCTOBEPHOCTH MOJy4eHHOH HH(OPMALIH HA OCHOBE UMEIOIINXCS
3HAHHUH W JOTIOJTHUTEIBHBIX UCTOYHHKOB; MCIIOJIB30BATh MPH BHIMOJIHEHUH y4eOHBIX 3a/laHUil HAyYHO-NOMYJISIPHYIO JINTEPATYPy
(U3MIECKOro CoAep)KaHMs, CIIPABOYHBIE MaTEpHANbl, Pecypchl cetu MHTepHeT, BIafeTh npuéMaMi KOHCIICKTHPOBAHMS TEKCTa,
npeoOpa3oBaHus WHGOPMANWK M3 OZHOW 3HAKOBOM CHCTEMBI B IPYIyI0; CO34aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIC
coo0I1IeHHs1 Ha OCHOBE MH(OpMALINK 13 HECKOJIBKUX HCTOYHHKOB (PU3HUYECKOTO CO/ICPKAHUSL, ITyOIIMYHO MPECTaBISTh PE3YyIbTaThl
MIPOEKTHOM WJIM HUCCIENOBATENbCKON NEATENBHOCTH, IPU 3TOM IPaMOTHO HCIIOJIb30BATh HM3YyYEHHBIM NOHATUHHBIN amnmapar
N3y4aeMoro paszena (pU3NKu U CONPOBOKAATH BBICTYIUICHHE MPE3CHTALNEH C yIETOM 0COOCHHOCTEN ayANTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne Haumenosanue KommuectBo | IIporpammHoe conepkanue |  OCHOBHBIE BUABI ACATEILHOCTH O0yUYarOIMXCs
n/m pa3enoB u TeM 4acoB

y4eOHOTO0 IpenMeTa

Pa3gen 1. ®u3nka u ee poJib B MO3HAHUH OKPY:KAKOIIEr0 MHUPa
1.1 | ®dusuka — Hayka 2 ®dusnka — HayKa o mpupojie. | BeisiBieHHEe pasmuuuil Mexny (GU3NYECKUMHU U
O IIpupoac SIBnenus NPHUPOJBL. | XUMUYECKUMHU NPEBPAILEHUSIMH.
Dusmdeckne ABICHAS: PacnosHaBaHue U kaaccu@ukamus pU3nIecKux
MEXAHUICCKHUCE, TCIVIOBBIC, | gppepyil: MeXaHHUECKHX, TEIUIOBBIX,
SJICKTPUHCCKHC, 3JIEKTPHYECKUX, MATHUTHBIX M CBETOBBIX.
MArHuTHBIC, CBCTOBBIC, Ha6mosieHue 1 onucanue GU3NIECKMX SBICHHI
3BYKOBBIE
1.2 | ®usuyeckue 2 duznuecKue BEIUUNHEL. Omnpenenenue LICHBI JIeTICHUS IIKaJIbI
BCJIIMYMHBI I/I3MepeHI/Ie (1)I/ISI/I‘ICCKI/IX HU3MEPUTEIIBHOTO HpH6opa‘
BemuH. Pusirieckue M3MepeHue  JIUHEWHBIX  pa3MepoB  Tel U
npudopsl. [lorpemHocts . .
. MIPOMEXYTKOB BPEMEHH C YUETOM MOTPEIIHOCTEH.
U3MepeHnit ; "
MexyHapoHas CHETeMa Usmepenne 00bEMa IKHUIKOCTH U TBEPAOTO Tea.
¢ THHHII W3mepenue TemMrepaTypbl IPU MOMOIIH
KHJKOCTHOTO TEPMOMETPA U JaTUUKa
TeMIIepaTyphl.
BrinonHeHre TBOPUECKUX 3aJaHUI IO TOUCKY
CMOCOO0B U3MEPEHHUS HEKOTOPBIX (PH3UIECKUX
XapaKTEePUCTHUK, HATIPUMED, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX
00BEKTOB, OOJIBININX PACCTOSHUH, MaJIBIX
MPOMEeXYTKOB BpeMeHu. OOCyKIeHUe
HpeIaraéMbIX croco0oB
1.3. | EcTecTBeHHOHAYYHBbIi 2 Kak ¢usuka u apyrue BbIIBIKEHHE THUIOTE3, OOBSICHSIOIIUX IPOCTHIE
METO/I II03HAHUSI €CTECTBEHHBIEC HAYKH SIBJICHUS, HATIPUMED:
U3Y4atoT HpUPOILY. — [104EMY OCTAHABIMBAETCS JBUKYILEECS IO
EcrecTBeHHO-HAYYHBIT . )
TrOPU30HTAIIbHOM MOBEPXHOCTH TEJO; —
METO/] IO3HAHHUS: .
HOYeMy B XKapKylo IOr0Jly B CBETIION
HaOJoIeHue, II0CTaHOBKa . T
OJICkK/IE IPOXIIAHEHN, YeM B TEMHOU.
HAYYHOT'O BOIpOCa,
BEIBHXEHHE THIIOTES, [peanoxeHue criocob0B MPOBEPKH TUIIOTE3.
SKCIIEPUMEHT M0 TIPOBepKe | 1IPOBEJICHUE MCCIIE/IOBAHNS 10 TIPOBEPKE
TUIIOTE3, OOBICHEHHE KaKOHIHOO FUIIOTE3EI.
HAOJII01AEMOT O SIBJICHHUS. [octpoenne npocTedmux Moaeneit pU3mIecKux
Ormmcanne pusnueckux ABJICHUH (B BHJEC PHCYHKOB MIJIM CXEM), HAIPUMEP
ABJICHUH C IIOMOIIBIO naJieHue NpeaMeTa; IpsMOINHEHHOe
MoAeIcH pacnpocTpaHeHHE CBETa
Hroro no pasmery 6
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Pasnen 2. [lepBoHayanbHble CBeleHHsI O CTPOEHHUH BelllecTBA

2.1 | CrpoeHue BemecTBa 1 CtpoeHue BeliecTna: Ha6mroneHne n MHTEpIpETaIs OTBITOB,
aTOMBI U MOJICKYJIBL, X CBHJIETEJILCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM
pasmepbl. OmbITEL CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHHEM
AIOKASRIBAIOITAC Pa3IMYHBIX BEIIECTB B BOJE.
JMICKPETHOE CTPOCHHE
S OueHka pa3MepoB aTOMOB M  MOJIEKYIJI q
WCTONb30BaHneM QoTtorpaduii, MOITyd4eHHBIX HA
aTOMHOM  CHJIOBOM MHKpockorme (ACM) -
nabopaTopHas paboTa mo teme: «OI1eHKa qrHaMeTpd
aToMa METOJOM pAIOB (C  HCIOIb30BaHHUEM
¢dotorpaduii)».
Omnpenenenne pa3mMepoB MalbIX Tell
2.2 | JIBmxenue u JIBrKeHHe YyacTHIl Habmtonenue u 00bsICHEHHE OPOYHOBCKOTO
B3auMo/IeiicTBUE BeectBa. CBs3b JBIKEeHUS U siBieHus muddysun. [Iposenenne
YaCTHIl CKOPOCTH JIBMKCHHUS 1 00BSICHEHHE ONBITOB 110 HAOTIOZICHUIO
BEILleCTBA YaCTHII C TEMIIEPATYPOIA. TETIJIOBOTO paciupeHus ra3os. [Iposenenue u
BpoyHOBCKOE IBIKEHHE, 00BSICHEHHUE OTIBITOB TI0 OOHAPYKCHUIO CHIT
}Im(i)(i)y:;y]ﬂ, MOJIEKYJISIPHOI'O MPUTSDKEHUS U OTTAJIKUBAaHUS
BsaumonelictBue
YaCTHIL BEIIIEeCTBA:
TMIPUTIKCHUEC n
OTTaJIKUBAHHUE
2.3 | ArperatHble COCTOSTHHS ArperaTHble COCTOSTHUS Omnucanue (C UCHOIH30BAHUEM IPOCTHIX

BCIICCTBA

BEIIIECTBA: CTPOCHHE
ra3os, >KHJIKOCTEH 1
TBEPIBIX
(KpHCTAIUTHYECKUX ) TEIL.
B3anmocBs3e Mexay
CBOMCTBaMU BEIIECTB B
pa3HBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobeHHoCTH
arperaTHBIX COCTOSHUM
BOJIBI

Mojieneii) OCHOBHBIX Pa3NINYUi B CTPOCHUN
ra30B, )XAIKOCTEH U TBEPABIX TeIl.

OOBsicCHEHHE MAJIOH C)KUMAaeMOCTH JKUAKOCTEH 1
TBEP/BIX TeJ, OOJBIION CKUMAeMOCTH Tra30B.
OO0BsicHeHHE COXpaHEeHUsT POPMBI TBEPIBIX TET U
TEKYUYESCTH KHUIKOCTH.

IIpoBeeHHE OMBITOB, TOKA3bIBAOIIHX, YTO B
TBEPIIOM COCTOSIHUHM BOJBI YACTHIIBI

HAXOJIATCS B CPEIHEM JAJIbIle APYT OT JApyra
(TUTOTHOCTBH MEHBIIIE), YEM B SKHIKOM.

Y cTaHOBIICHUE B3aUMOCBSI3H MEXKITY
0COOEHHOCTSIMH arperaTHbIX COCTOSIHUI BOMIBI U
CYIIIECTBOBAHUEM BOJHBIX OPTaHH3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny

19



Pa3znen 3. /IBu:keHue u B3auMoAeiicTBHE TeJl

3.1 | Mexanuyeckoe 3 Mexanmndeckoe apmwkenne. | MccinenoBanne paBHOMEPHOTO JBIKEHIUS,
ABHKCHHUE PaBnomepHoe u OIIPENEIIEHNE €r0 MPU3HAKOB.
HEPABHOMCPHOC ABIKCHNUC. | HaG 10 1eHe HEPABHOMEPHOTO ABUKEHHS U
Cropocts. Cpenpsis OTIPEICIICHUE €r0 OTIIMYHA OT PABHOMEPHOTO
CKOPOCTb TpH
TBUKCHUSL.
HEPaBHOMEPHOM
. OmnpezencHre CKOPOCTH PABHOMEPHOTO
JBIDKCHUH. Pacuér mytu u
JBIDKEHUS (IIApUKa B HKHUIKOCTH, MOJIEITH
BpPEMEHH JIBUIKCHHS
ANEKTPUYECKOTO aBTOMOOWIIS | T.1I.).
OmnpeneneHre cpeHel CKOPOCTH CKOJIBKCHUS
Opycka WK IapyuKa Mo HAKIOHHOH IJIOCKOCTH
Perienue 3amad Ha onpeieICHUE MyTH, CKOPOCTH
Y BpEeMEHH PaBHOMEPHOTO JIBHKCHHUSL.
AnHanu3 rpag kOB 3aBUCUMOCTH IIYTH U CKOPOCTH
OT BpeMEHU
3.2 | Uuepuus, Macca, 4 SIBneHue uHepIHU. 3aKOH OOBsCHCHHE U IPOTHO3UPOBAHKE SIBICHUH,

IIJIOTHOCTH

uHepuuu. B3aumoneiicrsue
TeN KaK MpudruHa
U3MEHEHHUSI CKOPOCTHU
IBIKeHMS Tea. Macca kak
Mepa HHePTHOCTH Tea.
IInoTHOCTH BemiecTBa.
CB#3b IUNIOTHOCTH C
KOJINYECTBOM

MOJIEKYJ B E€UHHUIIC
00BEMa BelecTna

00YCIIOBIICHHBIX HHEPIIMEH, HAIPUMED, UTO
MIPOUCXOIUT MPU TOPMOKEHUH WIIH PE3KOM
MaHCBpEC aBTOMO6I/IHH, MMO4YEMY HEBO3MOKHO
MIHOBCHHO IMPCKPATUTHL ABUKCHUC HA BEJIOCUTICIC
WA CaMOKaTe u T. JI.

[IpoBeneHue n aHaIU3 OMBITOB,
JIEMOHCTPHUPYIOIIUX U3MEHEHHE CKOPOCTH
JBHKCHUS TEJIa B PE3YJILTATE Z[eflCTBHH Ha HEro
JPYTUX Tell.

Perrenue 3amad Ha onpeeeHne Macchl Tela, ero
00bEMa M MIOTHOCTH.

[IpoBeneHue u aHaIU3 OMBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCHMOCTDh H3MEHECHHUS
CKOPOCTH TeJa OT €r0 MacChl IPH
B3anMoieiicTBHH Tel. V3MepeHue Macchl Tena
Pa3IUYHBIMH CIIOCOOAMHU.

OmnpezeneHne IIOTHOCTH TeJIa B Pe3ynbTaTe
HU3MEPEHUs €ro MacChl U 00bEMa
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3.3 | Cuna. Bugs! cun 14 Cuia kak Nzydenue B3auMoeCTBUS KaK TPUYUHBI
XapaKTePUCTHKA M3MEHEHHUsI CKOPOCTH TeJla WK €T0 aedopmarum.
B3aUMOJICHCTBUS TEIL. OmnncaHne peanbHBIX CUTYaIli B3aNMOICHCTBHA
Cuna ynpyroctu u 3aKoH TeJ ¢ MOMOIIBIO MOJIeJIeH, B KOTOPHIX BBOAUTCS
I'yka. U3mepenue cumbl ¢ MOHSATUE U U300PAKCHHUEC CHITBL.

TTOMOIIIBI0 AUHAMOMETPA. N3yuenue CHITBI YIIPYTOCTH.
SIBneHME TATOTEHUSA U Uccnenoanue 3aBHCHMOCTH CHJIBI
cuia Tsokectd. Cuia YOPYTrOCTH OT YIJIMHEHHUS PE3UHOBOTO
TSKECTH HA APYTHX IIHypa WIK TPYKUHB (C MOCTPOCHHEM
IUTaHETAaX. rpauka).
Bec Tena. AHanu3 MpaKTUYECKUX CHTYyalud, B KOTOPBIX
HeBecoMOCT. TIPOSIBIIACTCS IEHCTBUE CHIIBI YIPYTOCTH
ClIOKEHHE cu, (ympyrocts Ms4a, KPOCCOBOK, BETOK
HATIPABJICHHBIX o JiepeBa u 1p.).
OJIHOM MPSIMOIA. AHanu3 CUTyaluH, CBSI3aHHBIX C SIBJICHUEM
PaBHOzENCTBYIOIIAS CHIL. TSATOTEHH.
Cuna tpens. Tpenue OO0BscHeHHE OPOUTATHFHOTO IBUKCHUS TUIAHET
CKOJIEACHI M TPCHHE C WCIIOJIb30BAHHUEM SIBJICHUS TATOTCHUS U
mokos. Tperne B pupoe
T TexHIKe 3aKOHA WHEPIINH.
WzmepeHne Beca Tea ¢ TOMOIIBIO TUHAMOMETPA.
O060CHOBaHIE ATOTO CITOCO0a U3MEPEHHUSL.
AHanu3 U MOJEIUPOBAHUE SBICHUS
HEBECOMOCTH. JKCIIEpUMEHTAIBHOE MTOTyYCHHE
MIpaBuUJIa CIOKEHHSI CUJI, HAITPABJICHHBIX BJOJb
oaHOH npsiMoil. OmpeneneHne BETUIHHbI
PaBHOJEHCTBYIOIIEH CHJL.
N3ydenne cuibl TPEHUS CKOJIBKEHUS U CUITBI
TPEHUS TTOKOSI.
HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUS
OT CHITBI AaBIICHHUS U CBOHCTB TPYIIHUXCS
MIOBEPXHOCTEH.
AHanm3 IpakKTHYeCKAX CUTYAIIH, B KOTOPBIX
MIPOSIBIISIETCS ICWCTBUE CUIIBI TPEHHUS,
HCTIONB3YIOTCS CITOCOOBI €€ YMEHBIIICHHSI WITH
YBEJNWYCHUS (KaTaHHE Ha JBDKaX, KOHbKaX,
TOPMOXEHHE aBTOMOOWIISI, UCTIOJIb30BaHNE
MOAMIUITHIKOB, IJIAaBAHUE BOIHBIX )KUBOTHBIX M
Ip.). Permenue 3amad ¢ ucmonb3oBaHueM (GpopMyt
JUTSl pacd€Ta CUIIBI TSDKECTH, CHITBI YIPYTOCTH,
CHUJIBI TPEHUS
Hroro mo paznemny 21

Pasnen 4. [laBienne TBEpAbI

X TeJI, JKHAKOCTEeH 1 ra3oB

41

Hasnenue. Ilepenaua
JIaBJICHUS TBEPABIMU

TeNaMu, KUAKOCTSIMU
U Ta3aMu

3

Hanenne. CriocoOsl
YMEHBIIICHUS
YBEIINYCHUS TaBICHUS.
[aBnenue raza.
3aBHCHMOCTb JIaBJICHHS
rasa ot o0néma,
TEMIIePaTypHL.

AHanu3 1 00bSCHEHHE OTBITOB U MIPAKTHUECKHUX
CUTYallUd, B KOTOPBIX MPOSIBIISIETCS CUIIA
JIaBIICHMS.

O6ocHOBaHME CLIOCOOOB YMEHBIICHUS U
YBEJIMUEHUS TaBIICHUSI.

I/I3yqu1/Ie 3aBHUCHUMOCTH J1aBJICHHUA ra3a
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Ilepenaua naBnenus
TBEPBIMU TEIAMH,
JKUJKOCTSMHM M ra3aMHu.
3akoH [Tackamns

oT 00bEMa U TeMITepaTyphl.

N3ydenue ocoOCHHOCTEH Mepeauu TaBICHUS
TBEPABIMU TEJIAMU, KUJKOCTSIMHU U Ta3amH.
O6ocHOBaHHE PE3yIbTATOB OIBITOB
0COOCHHOCTSIMH CTPOCHUS BEILECTBA B TBEPIOM,
JKUJKOM U Ta3000pa3HOM COCTOSIHUSIX.
OKcIeprMeHTaIbHOE JOKA3aTeIhCTBO 3aKOHA
Ilackamns.

Pemenvie 3a1a4 Ha pacy€T naBieHUS TBEPAOTO
TelIa

4.2 | JlaBneHue KUIKOCTH 3aBUCHUMOCTH JTABJICHUS HccrenoBanme 3aBUCUMOCTH JaBIICHUS )KAIKOCTH
KHMJKOCTH OT ITyOUHEL. OT INIyOMHBI IOTPYXKEHUA U INIOTHOCTH KUJKOCTH.
ITHeBMaTHYeCKUE MAIIMHBL. | HaGmomenne U 0OBICHEHHE THIIPOCTATUIECKOTO
I'uppocratuyeckuid napajiokca Ha OcHOBe 3akoHa Ilackans.
mapazoxc. Coobumatomuecs Wzydenne cooOmArOmMuXCcs COCYI0B.
cocynsl. 'mapaBnndeckue .
MEXAHM3MBL Pemenue 3a1a4y Ha pacuér AaBIICHUS KHUIKOCTH.
OO0BscHCHNE IPUHIINTIA ISHCTBHS
THIPABIMYECKOTO Mpecca, MHEBMAaTHIECKUX
MaIIyH.
AHanmm3 ¥ 00BsACHCHNE PAKTHYECKUX CUTYAINH,
JIEMOHCTPHUPYIOIINX MPOSBICHUE JaBICHHUS
JKUAKOCTHU U 3aKkoHa [lackas, HampuMep
MIPOIIECCOB B OPTaHU3ME IPH TITYOOKOBOIHOM
HBIPSTHUH
4.3 | ArmochepHoe Atmochepa 3emin u DkcnepuMeHTaIbHOE 00HAPYKEHUE
JTaBIICHUE aTMoc(epHOe AaBJICHHUE. aTMOC(EPHOTO JIABIICHHS.

[Tpu4unHEI cyliecTBOBaHHUS
BO3YLITHOW 000JI0UKH
3emnu. OnsiT Toppuuenu.
Usmepenune atmochepHOTo
JaBJIeHUs. 3aBUCUMOCTh
aTMOC(EpHOTO JTaBICHUSA
OT BBICOTHI HAJI YPOBHEM
Mopst. [Ipubopsr s
U3MepeHust aTMOC(HEPHOTO
JTABIICHUS

AHanu3 ¥ 00bACHEHUE OIBITOB U MPAKTHUECKUX
CUTyaluH, CBA3aHHBIX C JEHCTBUEM
aTMoc(epHOTro TaBIeHMSI.

OO0BsicHEHHE CyIIeCTBOBaHUS aTMoc(epsl Ha
3emJiie 1 HEKOTOPHIX IIJIaHETaxX Wi e
OTCYTCTBUS Ha JIPYTHX IUIaHeTax u JlyHe.
OO0bsicCHEHHE N3MEHEHUS TUIOTHOCTH
aTMOC(ephl C BRICOTON M 3aBUCUMOCTH
aTMoc(epHOTro aBJICHHS OT BHICOTHI.
Pemenue 3amau Ha pacu€T aTMOc(hepHOro
JTABIICHUSL.

Wzydenue yctpoiicTBa GapoMeTrpa-aHeponaa
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4.4

JelicTBre >XHUIKOCTH
u rasa Ha
MOTPYKEHHOE B HHX
TEJO

JlericTBHE )XKMJIKOCTH U ra3za
Ha MOTPYXEHHOE B HUX
TeJ10. BeiTankuBaromas
(apxumMenoBa) cuia. 3akoH
Apxumena. [lnaBanue Tei.
BosnyxonnaBanue

DKCcTiepuMEHTATEHOE O0OHAPYKEHNE
JIEHCTBUS )KUJKOCTH U ra3a Ha
morpyx€HHOe B HUX Teno. OnpenencHue
BBITAJIKMBAIOICH CUJIBI, IEUCTBYIONIEH Ha
TeJ0, HOTPYKEHHOE B KHUJKOCTb.
[IpoBenenue u 00CYXIICHHIE OIIBITOB,
JIEMOHCTPHUPYIOLINX 3aBUCUMOCTb
BBITAIKUBAIONICH CUJIBI, IEUCTBYIOIIEH Ha
TEJIO B XKHUIIKOCTH, OT 00bEMaA MOrpyKEHHOU
B JKUJKOCTb YaCTH TENA U OT IJIOTHOCTH
JKUJKOCTH.
Ilposepxa He3a8UCUMOCU
svImanKugaroueli cuibsl, delicmayoujell Ha

meno 6 HCUOKOCMU, OM MACCbl mend.
HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT
00bEMa TOTpyXEHHOW B KUAKOCTh YacTH Tela.
Pemenne 3agady  Ha INpUMEHEHHE 3aKOHA
ApxuMena M yCIOBUS  IUIaBaHUs  Tell.
KouctpyupoBanue apeomeTpa WA
KOHCTPYMPOBaHUE JIOJKH U OIpeleseHue €
rpy3010IBEMHOCTH

Hroro no pazneny
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Pa3gen S. PaGoTa u MOIIHOCTDL. DHeprus

51

PaGoTa 1 MOIIHOCTH

3

Mexanmdeckas padora.
MouHocTh

OKCIIEpUMEHTAIBHOE ONPEACICHHE
MEXaHHMUYECKOH pabOThI CHIIBI TSDKECTH IpHU
MaJICHUY TeNa U CUIIBI TPEHUST NIPH PAaBHOMEPHOM
NIEPEMELIEHUU Tela 10 TOPU30HTAILHON
MTOBEPXHOCTH.

Pacuér mouiHocTy, pa3BuBaeMoi Ipy NOAbEME
10 JIECTHHIIE.

Pemrenne 3aa4 Ha pacuéT MeXaHU4ECKOil paboTHI
U MOITHOCTH

52

HpOCTLIC MCXaHHU3MBbI

[TpocThie MEXaHU3MBI:
pbruar, 010K, HaKJIOHHAs
rockocts. [IpaBuino
paBHOBECHSI pbIUara.
IIpumenenue npasuna
paBHOBeECHS phlyara K
01oKy. «3010TOC
MIPABUII0» MEXaHUKH.
KITJI mpocTeix
MexaHu3MoB. [Ipocteie
MEXaHHM3MBI B OBITY 1
TEXHUKE

OmnpeneneHre BRIUTPHIIIA B CHIIE TPOCTHIX
MEXaHHM3MOB Ha IIPUMEpPE phbluara, MoJABMKHOTO U
HETIOABIKHOTO OJIOKOB, HAKJIOHHOH MJIOCKOCTH.
HccnenoBanue yciaoBUsS paBHOBECHSI phluara.
OO6HapyKeHHEe CBOMCTB MPOCTHIX MEXAaHU3MOB B
PAa3IHYHBIX HHCTPYMEHTAX U IPUCIIOCOOIICHIISX,
HCTIONB3YEMBIX B OBITY M TEXHUKE, a TAKXKE B
JKUBBIX OpraHU3MaXx.

OKcIeprMeHTaJIbHOE JI0KAa3aTeIbCTBO PaBEHCTBA
paboT Mpu MPUMEHEHUH TPOCTHIX MEXaHU3MOB.
Omnpenenenne KIIJ] HakIOHHOH MI0CKOCTH.

Pewenue 3a1ay Ha mpuMeHEHHE MpaBUIIa
paBHOBecHs pblyara v Ha pacuer KI1/]
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BCIICCTBa

MOJIEKYISIPHO-KMHETUYECKOM
TEOPUU CTPOCHUS BEILIECTBA.
Macca 1 pazmMepsl aTOMOB U
MouekyJs. OmbITHL,
MOATBEPXKAAIOLINE
OCHOBHBIE [TOJIOKEHHUS
MOJIEKYJISIPHO-KMHETHUECKOMN
TEOPHH.

Mopaenu TBEpAOrO, KHUIKOTO
1 Ta3000pa3HOTO COCTOSTHUH
BELLECTBA.
Kpucrannuaeckue u
amop(HbIe Tena.
OOBbsICHEHNE CBOMCTB ra3os,
JKUAKOCTEN U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUH
MOJIEKYJISIPHO-KMHETHUECKOMN
teopun. CMaunBaHKUE U
KanWUISIPHBIE SBJICHUSL.
TemnnoBoe pacmMpeHue u
cKaTue

5.3 | Mexanunueckas 4 Mexanndeckas YHepTHsl. DKCTIepUMEHTATEHOE OTNPEIEIICHHE N3MEHEHUS
SHEpPrus Kunernueckas u KHHETHYECKOH M MOTEHIINAILHON JHEPruM Tejia
TOTCHIIMAIbHASA SHEPTHA. TP €T0 CKAThIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.
[lpespaienue oxHOro dopMyHpoBaHUE HA OCHOBE HCCIIEI0BAHUS
BHJIa MEXaHUYECKOH o
N 3aKOHA COXPAHEHHsI MEXaHUUECKOM SHepruu.
SHEpPIruu B ApYrou. 3akoH
OOcyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHa
COXpaHCHHUS PHEPTUH B
COXpaHCHHS YHEPTUH.
MEXaHHKe
Pemenue 3aau ¢ UCMOIB30BaHUEM 3aKOHA
COXpaHEHHMs SHEPTUU
Hroro no pazneny 12
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
8 KJIACC
Ne HaumenoBanwme Kommgectso | I[IporpammHOe conmepxanne OCHOBHBIE BUIBI ACSITEIHHOCTH 00YJIarOIIUXCS
m/m| Pa3denoB U TeM 4acoB
y4ebHOro
mpeaMera
Pa3gen 1. TensioBble siBJIeHHS
1.1| Crpoenue u cBoiicTBa 7 OCHOBHBIE TTOJIOKCHUS HabmroneHne u nHTEpPIpPETANNs OIBITOB,

CBUJICTECIILCTBYIONINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHMH BEIIECTBA: ONBITHI C PACTBOPEHUEM
Ppa3JIM4HbIX BELECTB B BOJIE.

Pewenue 3a1a4 no oLleHUBAaHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIE 00bEMA
BELLECTBA.

AHanm3 TeKCTa APEBHUX aTOMHCTOB (HaIpuMep,
¢parmenra mosmel JIykperus «O npupoje
BelIei») ¢ u3nokeHneM 000CHOBaHUN aTOMHOM
THITOTE3HI (CMBICIOBOE UTeHUE). OneHka
yOEIUTENIbHOCTH STUX 00OCHOBAHUA.
OO0bsicHeHHe OPOYHOBCKOTO JIBYIKEHUS, SIBJICHHUS
TUQPy3UU U pa3Iunanii MeKIy HIMU Ha OCHOBE
TOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOEHUS BEILIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3IMYHii B

CTPOCHHH Ta30B, KUJKOCTEN U TBEPIBIX TN

C UCMOJb30BAaHUEM MOJIONKEHUI
MOJIEKYJISIPHOKMHETUYECKON TEOpUHU

cTpoeHus BeniecTBa. [IpoBeseHue OnbITOB

10 BBIPAIIMBAHUIO KPUCTAILIOB TIOBAPEHHON
COJIM WJIK caxapa.
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[IpoBenenue v 0OOBICHCHHE OIBITOB,
JIEMOHCTPHUPYIOIUX KaIWUIIPHBIC SIBICHUS U
SIBIICHHE CMauHMBaHMUS.

OOBACHEHUE POJTU KAMMJUIAPHBIX SIBICHHUHA

JUTS IOCTYTIJICHUS BOJIBI B OPTaHU3M

pactenuil. Habnronenue, npoBeneHue U
00BSICHEHHE ONBITOB IT0 HAOTIOIEHHIO
TEIUIOBOTO PAaCIIMPEHUS Ta30B, KUAKOCTEH 1
TBEPIBIX Ten. OOBsICHEHNE COXpaHEHHS

00BEMa TBEPIBIX TEI, TEKYUECTH KUIKOCTH (B
TOM YHCJIe, PAa3HUIBI B TEKYUECTH AJIS

Pa3HBIX KHUIKOCTEH), NaBJICHUS Taza.
[IpoBeneHme OMBITOB, IEMOHCTPUPYIOIITNX
3aBHCUMOCTb JTABJICHUS BO3JyXa OT €ro o0béMa
W HAarPEBAHUsI WM OXJIAXKICHUS, U X
00BsICHEHHE HAa OCHOBE aTOMHO-MOJICKYIISIPHOTO
y4eHUsl. AHaJIU3 MPaKTHUECKUX CUTYaluH,
CBSI3aHHBIX CO CBOMCTBAaMM I'a30B, JKUIAKOCTEH U
TBEPIBIX TEI

1.2

TeruoBble IpoLEeCcCh

21

Temmneparypa. CBs3b
TEMIEPaTypPhl CO CKOPOCTBIO
TEIUIOBOTO ABMKECHHUS
yacTull. BHyTpeHHss
sHeprust. CrocoObt
U3MEHEHHUs] BHYTPEHHEHN
SHEPTHHU: TEIUIoNepeiada 1
coBeplIeHne padboTel. Bus
TEeIUIoNepeIayu:

O6ocHOBaHME MPaBUIT U3MEPEHUS TeMIIepaTyphlL.
CpaBHeHHUe pa3iUYHbIX CIIOCOOOB U3MEPEHUS U
IIKaJ TeMIIePaTypHl.

Hab6mronenne u 00bsiICHEHHE ONBITOB,
JIEMOHCTPUPYIOUINX U3MEHEHHE BHYTPEHHEH
SHEPTHHU Teja B pe3ysbTaTe TEILIONepeiaun 1
pabOTHI BHEIIHUX CHIL

HaGmonenune u 00bsICHEHHE OTIBITOB,
o0cyX1eHHe MPAKTUIECKUX CUTYaIUH,
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TEILIONPOBOIHOCTS,
KOHBEKIIHS, U3JTyUYCHUE.
KonnuecTBo TEmIoTHL.

Y nenbHas TEIIOEMKOCTh
BelecTsa. TermwooOMeH 1
TEIUIOBOE PaBHOBECHE.
YpaBHEHUE TEMIIOBOIO
Oananca. [InaBnenue u
OTBEpJECBaHUE
KPUCTAJLUTHUCCKUX BEIICCTB.
VY nenbHas Temiora
TUTABJICHUSL.
[Mapoobpa3oBanue u
KoHJleHcauus. Mcnapenue.
Kunenune. Y nenpHas
TEIJIOTa NapooOpPa30BaHUS.
3aBUCHUMOCTh TeMIIepaTyphl
KHTICHHUS OT aTMOC(EPHOTO
JTABIICHUS.

BnaxnocTs BO3nyxa.
DHeprus TOILTNBA.

Y nenpHas Tenuaota
CTOpaHMUsL.

[MpuHOUIB paboTHI
TerioBbIX aBurareneit KI1/1
TEIUIOBOTO JABHUTATEIIS.
TenmoBbIe IBUTATENTH U

JIEMOHCTPUPYIOIUX pPa3IUUHBIE
BUBI TEeIUTOTIepeIayu:
TEIUIONPOBOAHOCTE,

KOHBEKIIHIO, M3TyICHUE.

Hccnenosanue siBICHUS TEII00OMEHa TpU
CMEUIMBaHUU XOJOIHOU U TrOpsiuel BOABIL.
Habnromenue ycTaHOBICHHS TETIOBOTO
paBHOBECHS MEX]ly Topsiueil 1 X010 1HOH
BoJI0H. Onpenenenne (U3MEpeHUe) KOIN4eCcTBa
TEIUTOTHI, TOJTYYCHHOTO BOJIOW TIpH
TEIJIO0OOMEHE C HarpeThIM METaJUTMUYECKUM
mHApoM. OnpeneneHre (M3MepeHue)
YAEIBbHOH TEMI0EMKOCTH BEILIECTBA.

Pemenue 3amad, CBI3aHHBIX C

BBIYUCIICHIEM KOJMYECTBA TETUIOTH U
TEIUTOEMKOCTH TIPH TEIUIOOOMEHE.

AHanu3 cuTyanuit IpakTHUECKOro
WCTIONIB30BaHUS TEIUIOBBIX CBOVCTB BEIICCTB

M MaTEpHajIoB, HAPUMED, B LEIIIX
SHEProcOePeKCHUS: TeTTION3OIISIIHS,
9HEprocOeperaronife KphIii,
TEPMOAKKyMYJISTOPHI U T. 1. HaOmromeHne
SIBJICHUM HUCIapCHUuA U KOHACHCAIIUU.
HccnenoBanue nporecca nCapeHus
Pa3THIHBIX )KUIKOCTEH.

OOBscHeHNE SIBJICHUM HCHapeHUs u
KOHJIEHCAllUH Ha OCHOBE aTOMHO-
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3alIMUTa OKpYyXKaromei

Cpensl.
3aKoH COXpaHEHUS
u IPEeBPAILCHASL
SHEPTUH B
TETIOBBIX
nporeccax

MOJIEKYJISIPHOTO yYEHHUS.
HaGmronenue n oObsICHEHHE TIpoliecca
KUTICHUS, B TOM YHCIIC 3aBUCHMOCTH
TEMIIEpaTyphl KUIICHUS OT IaBJICHHS.
Omnpeneneane (M3MEpPEHNE) OTHOCUTEIBHOM
BIIQXKHOCTH BO3/yXa.

HabGmonenue nponecca ImIaBIeHUs
KPHUCTaJJINYECKOTO BEIIeCTBa, HAIpUMep,
nbpaa. CpaBHEHHE IIPOLIECCOB IABICHUS
KPHUCTAJUTMUECKHUX TEJ M Pa3MATYCHUs TIPH
HarpeBaHuy aMOPQHBIX TeJl.

Omnpenencane (M3MEpPEHNE) YACTHHON TETIOTHI
IUTaBJICHHUS JIBJA.

OOBsicHeHHE SIBIICHUIA

TUIABJICHHUSI M KPUCTAJLIM3AIIH

Ha OCHOBE
ATOMHOMOJIEKYJIIPHOTO

YUYCHHS.

Pemenne 3amad4, CBI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOIIECCax
TeIuIoNepe1auy IpH TUIaBICHUH U
KPHUCTAJUTU3ALNH, UCTIAPEHUN W KOHICHCAIIUH.
AHanu3 cuTyaluui NpakTHYECKOTro
MIPUMEHEHHUS SIBICHUH MIaBICHUS U
KpHUCTaJTU3alU1, HallpuMep, IoTydeHue
CBEPXUHCTHIX MAaTEpPHAJIOB, COJIEBAs IPEJIKa U
Iip. AHanu3 paboThl U 00BSICHEHUE MTPUHITUITA
JIEHCTBUS TEILUIOBOrO ABUTaTels. Bpruucnenue
KOJIMYECTBA TETIOTHI, BBIAEISIOMIETOCS MIPH
CrOpaHUM pa3iuyHbIX BUAOB TorunBa, U KI1
neuratens. O6cykIeHne 3KOJTOTHIECKUX
MOCTIEICTBHHA MCIIOIb30BAHUS JBUTATENEi
BHYTPEHHETO CrOpaHusl, TETJIOBBIX U
TUAPOAIEKTPOCTAHIINI

Hroro no pazneny
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Paznen 2. DiieKTpruyecKre 1 MATHUTHBIE SIBJIEHUS
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2.1

DNIeKTpUIeCcKue
3apsibl.
3apspkeHHBIE Tea U
UX B3aMMOJICHCTBHS

Onextpuzanus ten. J[sa
poJia SMEKTPUUECKUX
3apsiioB.
BsaumoneiictBue
3apsHKEHHBIX TEl.

3axon Kymnona
(3aBHCHMOCTD CHJIBI
B3aNMOIEUCTBHUS
3apsHKEHHBIX TEJT OT
BEJIMYIHEI 3apSAA0B 1
PaccTOSIHUS MEXKIY
TeJaMHu).
DIeKTpuYecKoe Moje.
Hanpsoxk€HHOCTD
3JEKTPUUECKOTO MOJI.
[IpuHumn cynepno3uuuu
SIEKTPUUECKUX TOJIeH
(Ha KayeCTBEHHOM
ypoBHe). Hocuremn
JIEKTPUUYECKUX 3apSI0B.
DneMeHTapHbIN
3JIEKTPUUYECKUN 3apsia.
CrpoeHue aToma.

HpOBOZ[HI/IKI/I " IUDJICKTPUKH.

3aKoH COXpaHEHUs
EKTPUIECKOTO 3apsina

HaGmonenue u npoBeICHNE OTBITOB 10
IIEKTPU3ALUH TEJ IPH CONPUKOCHOBEHUH 1
HHAYKIHEH.

HaGmonenue u o0bsicHeHNE B3aUMOAEHCTBUS
OZIHOMMEHHO U Pa3HOMMEHHO 3apSKEHHBIX TEIN.
OOBsICHEHHE MTPUHIIMIIA JCHCTBHS
anekTpockoma. OObsICHEeHNE SBIICHU
NIEKTPU3ALUH TIPH CONPUKOCHOBEHUH TEIl U
MHAYKIMEW C UCIONb30BAaHUEM 3HAHUM O
HOCHUTEJISAX AIEKTPUIECKUX 3apsA/IOB B BEILIECTBE.
PacniosHaBaHme 1 00BSCHEHNE SBICHUH
JIEKTPU3ALUH B TIOBCETHEBHOMN KU3HH.
HaGmonenue u 00bsICHEHNE OTIBITOB,
WITIOCTPUPYIOLUX 3aKOH COXPAaHEHUS
NIEKTPUUIECKOTO 3apsa.

HaGmnioienue orpITOB 10 MOJICITUPOBAHHIO
CHJIOBBIX JTMHHUH 3JIEKTPHUECKOTO MOJIS.
HccnenoBanue NeHCTBUSA 3JIEKTPUUECKOIO MOJIS
Ha IMMPOBOAHUKHU U TUDJICKTPUKU
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2.2

TlocrosiHHbII
3JIEKTPUYECKHUI TOK

20

DNEeKTPUIECKHUN TOK.
YcnoBus CyiecTBOBaHUS
AIIEKTPUYECKOTO TOKA.
HcTouHuky mocTOSTHHOTO
Toka. JlelicTBus
ANEKTPUYECKOT0 TOKa
(TemnoBoe, XUMHUECKOE,
MarHuTHOE).

OnexTpuyecKuil Tok B
JKUJKOCTSIX | Ta3ax.
DnexTpudeckas Ienb.
Cuia Toxa.
DnexTpuuecKoe
HaIpsoKeHHUE.
ConpoTuBieHue
MIPOBOJHMKA. Y JENBHOE
COTIPOTHBIICHHE
BemiecTBa. 3akoH OMa
JUIA y4acTKa IeTH.
[TocnenoBarensHOE 1
napanjenbHoe
COEIMHEHHE
npoBOAHUKOB. Pabora u
MOIIHOCTb
NIEKTPUYECKOT0 TOKA.
3akoH [xoyns—JleHua.
DJeKTprudecKue e 1
HnoTpeduTeNnn
9NIEKTPUYECKON SHEPTUU B
6piTy. KopoTkoe 3aMbIkaHme

HaGumoienue pa3muyHbIX BUIOB ICHCTBUS
IIEKTPUUECKOTO TOKA M OOHAPYKECHHE STHX
BUJIOB JEUCTBHS B IOBCEIHEBHOM JKU3HU.
HaGumoienue BOSHUKHOBEHHUS Ta30BOTO
pas3psiia 4 JIEKTPUIECKOTO TOKA B KUAKOCTH
COopKa 1 UCTIBITAHNE SJICKTPUICCKON IeTTH
MOCTOSTHHOTO TOKA.

V3MepeHue cuibl TOKa aMIepMETPOM.
N3mepeHne 3IeKTPUYECKOTO HaNPSKEHNS
BOJIETMETPOM.

ITpoBenenue u 0OBSICHEHNE OTIBITOB,
JIEMOHCTPHUPYIOMINX 3aBUCHMOCTb
NIEKTPUYECKOTO CONPOTUBIIEHHUS IPOBOAHUKA
OT €ro JUIMHBI, IO U IONEePEYHOr0 CeUEHUs
U MaTepuana.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKa,
MPOTEKAOIIETO YePe3 PEe3UCTOpP,

OT CONPOTHUBICHUS PE3UCTOPA M HANPSDKCHHS
Ha Pe3NCTOpeE.

ITpoBepka mpaBmiIa CIOKEHNS HAIPSKEHUH
IIPU TOCJIEI0BAaTEIbHOM COCAMHEHUH ABYX
PE3UCTOPOB.

[TpoBepka nmpaswiIa AJ1s CHIIBI TOKA TPU
HapaieIbHOM COSMHEHHH PE3UCTOPOB.
AHanu3 CUTyanui Mociea0BaTeNIbHOTO U
HapaiebHOr0 COeUHEHHS TPOBOIHIKOB B
JIOMAIIHAX HJIEKTPHIECKUX CETX.

Pemenne 3aga4 ¢ ucnoiabp3oBaHneM 3akoHa Oma
u popmyn pacuéra 3JeKTPUIECKOTO
COIIPOTHUBJICHHS TIPH MOCJIEOBATEIILHOM 1
MapajieIbHOM COEIMHEHHH TPOBOTHUKOB.
Omnpenenenne pabOTHI 3JTEKTPUIECKOTO TOKa,
MPOTEKAIOLIET0 YePe3 PE3UCTOP.

OmnpezeneHne MOITHOCTH 3JIEKTPUIECKOTO TOKa,
BBIJIETISIEMON Ha pE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Yepe3
JIAMIIOYKY OT HaIlpsHKEHUS Ha Hell.
Onpenenenue KI1J{ narpesarens.
Hccnenosanue npeoOpa3oBaHust JHEPTHU TIPU
morbEMeE TPY3a AIIEKTPOABUTATENIEM.
OOBsCHEHHE YCTPOWCTBA W MIPHUHITAIIA JSUCTBH
JIOMAITHHX 3JICKTPOHArpeBaTeIbHBIX TPHOOPOB.
OOBsIcCHEHHE TPUYMH KOPOTKOTO 3aMBIKAHHS U
NPUHIUIIA IEHCTBUS IUIaBKUX
IpeJoXpaHuTeNeH.

Perrenue 3a1a4d ¢ UCIOIB30BAHNEM 3aKOHA

Jxoynsa—Jlenua
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2.3 | MaruuTHbIC SBJICHHS 6 [TocTositHHBIC MArHUTBHI. HccnenoBanue MarHuTHOTO B3aUMOACHCTBUS
Bsaumopeiicrsue MOCTOSIHHBIX MAarHUTOB.
HIOCTOAHHBIX MarHnuTOB. N3ydyeHre MarHUTHOTO OISl TOCTOSTHHBIX
MaruutHoe norne. MarHUTOB TIPU MX 00BETMHEHNH U Pa3/ieeHHH.
MarnutHoe nose 3emun HccnenoBanne MarHUTHOTO B3aUMOICUCTBUS
M €ro 3Ha4CHUC IJIs )KU3HH MOCTOAHHBIX MAarHUTOB.
Ha 3emune. OnbiT Dpcrena. U3yueHne MarHUTHOTO MOJIsi MOCTOSHHBIX
MaruutHoe none MarHuTOB MPH UX OOBEANHECHUH U Pa3IelICHHH.
SJICKTPUICCKOTO TOKA. I[IpoBeeHHUE ONBITOB N0 BU3yaIU3al[MH IO
[Ipumenenue
MTOCTOSTHHBIX MarHUTOB.
AIIEKTPOMArHUTOB B
Texnuxe, JleficTBie Uzyuenue HBJ‘ICHI/Ii[ HaMarHWYHUBaHUS BEILIECTBA.
MATHATHOTO OIS Ha UccnenoBanue NeHCTBUS IEKTPUIECKOTO TOKA
MPOBOJHUK C TOKOM. Ha MarHUTHYIO CTPEIIKY.
DJeKTPO/IBUraTeb [IpoBeneHme OMBITOB, IEMOHCTPUPYIOIINX
IIOCTOSIHHOTO TOKA. 3aBUCUMOCTBH CWJIbI B3BAUMOJACUCTBUA KaTyIIKN
Hcnons3oBanne C TOKOM W MarHWTa OT CHJIBI ¥ HAIIPaBJICHUS
9JIEKTPOJABUIraTeNIeH B TOKA B KaTyIIKe.
TEXHUMECKHX YCTPOUCTBAX | Ayanys cuTyauuii IpakTHIECKOTO
1 Ha TpaHcroptTe TIPUMEHCHUS SJICKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPONCTBAX,
MIPOMBIIIJIEHHOCTH, MeauIuHe). 3ydenue
JIEHCTBUS MATHUTHOTO TOJIS Ha MPOBOJHUK C
TOKOM.
WzyueHne neicTBUSA SICKTPOIBUTATENS.
N3mepenue KII/ anexTpoaBurarenbHon
YCTaHOBKH.
PacniozHaBaHue 1 aHanu3 pa3iauyuHbIX
IPUMEHEHUH  3JIEKTPOJBUraTeci
(TpaHCIOpT, OBITOBBIC YCTPOWCTBA U
Ap.)
2.4 | DnaekTpoMarHuTHas 4 Omneitel @apages. SIBnenue OTMBITHI IO UCCIIEAOBAHUIO SIBJICHUS
WHITYKITAS 9IEKTPOMArHUTHOM ANIEKTPOMArHUTHOW WHIYKINH: UCCIICIOBaHHE
nHayknuu. Ipasuno JleHna. | u3MeHeHHit 3HAYCHUS U HATIPABJICHHS
DIeKTpOoreHepaTop. WHIYKIIHOHHOTO TOKa
Crioco6s1 osryueHus
JIEKTPUYECKON SHEPTUH.
DIEeKTPOCTAaHIIUN Ha
BO300HOBJISIEMBIX
HCTOYHUKAX HEPTUU
Hroro no paszmery 37
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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9 KJIACC

CKOPOCTB TeJa MpH
HEpaBHOMEPHOM JBHKCHHH.
VYckopenue.
PaBHOyCcKOpeHHOE
TIPSMOJIMHEHHOE IBI)KEHHE.
CBoboaHOE najeHue.

Omnpitel ["anunes.
PaBaomepHOE
JBIDKEHHE TI0
okpyxkHocTH. Ilepuon
U 4acToTa OOpaIeHHs.
JIuneiinas u yriosas
CKOpOCTH.
IlenTpOCcTpEMHUTEIBHOE
YCKOpEHne

Ne HaumenoBanne KonuuectBo [Iporpammuoe conepxkanre | OCHOBHBIC BUIBI EATCILHOCTH 00yJYarOIINXCS
o/a pa3ziesioB U TEM 4acoB
y4eOHOTO0 IpenMeTa
Paznen 1. Mexanuueckue siBJeHHUS
1.1 | Mexanunueckoe 10 MexaHu4yeckoe ABIKEHUE. AHanu3 u 00Cy>KIeHHEe Pa3INUHbIX TPUMEPOB
JBHXKCHHUC u MaTCpI/IaHBHaﬂ TOYKa. MEXAaHUYECKOI'0 JBHKCHMUS.
Croco0m! €ro Cucrema orcuéra. O6CysxIeH1e TPaHKI] IPUMEHHUMOCTH MOJENH
OIMMCAHUS OTHOCHUTEIBHOCTh
«MatepuanbHasi TOUKay.
MEXaHWYECKOTO JIBYKCHUSI.
OmnucaHue MeXaHUYECKOrO ABIDKCHUS
PaBHOMEpHOE
. pa3uYHbIME criocobamu (ypaBHEHHE, Ta0IHIIa,
MPSAMOJIUHEITHOE ABMXKEHUE.
rpaduk).
HepasromepHoe
NPAMOHHEHHOE ABIKEHHC. AHanu3 >KU3HEHHBIX CHUTyalllMil, B KOTOPBIX
CpeHsis 1 MIHOBEHHas MIPOSIBIIAETCS OTHOCHUTEIIBHOCTD

MEXaHUYECKOTO JBIIKCHHUS.
Habnromenne MexaHNIeCKOTO JBIKCHUS Tela
OTHOCHTEIILHO Pa3HBIX TEJ OTCUETA.
CpaBHeHuUE NyTed U TPACKTOPUH JABHXKEHUS
OJTHOTO M TOTO € TeJIa OTHOCUTEIHFHO Pa3HBIX
TEJ OTCUETA.

Amnanus texcta ["anmiest 00 OTHOCHTEIEHOCTH
JIBUYKCHUS; BHITIOJTHEHUE 3aTaHUI 110 TEKCTY
(CMBICTIOBOE YTEHUE).

OmnpeneneHre cpeJHEH CKOPOCTH CKOJIBKECHUS
Opycka WiH ABWKCHHSA MIapHKa 110 HAKJIOHHON
TUTOCKOCTH.

AHanus u 00CyXIeHHE CIIOCO00B
MPUOIMKEHHOTO ONIpEIeNICHIS] MTHOBEHHOI
CKOPOCTH.

OmnpezneneHre CKOPOCTH PABHOMEPHOTO
JBIOKEHUS (IIIapHKa B KUIKOCTH, MOICIH
ANEKTPHYECKOTO aBTOMOOMIIS H T. II.).
Onpenenenue myTH, TPOHACHHOTO 3a JaHHBII
MIPOMEKYTOK BPEMEHH, M CKOPOCTH TeJa 0
rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBIDKCHUS OT BPEMCHH.

OO6cyxneHne BO3MOXKHBIX IPUHIUIIOB JeHCTBUSA
pUuOOPOB, U3MEPSIOIIUX CKOPOCTh
(ciuIOMETPOB).

Brraunciienue myTH u CKOpOCTH IPU
PaBHOYCKOPEHHOM MPSMOJHHEHHOM JIBHXKCHHUN
Tena.

OnpeznencHue IPOWICHHOTO ITyTH M YCKOPSHUS
JIBIDKEHUS TeJa MO TpapuKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO NMPSIMOJIMHEHHOTO
JIBIDKEHUS TeJla OT BpeMeHu. [Ipogsepka
2unomessl: eciu Npu pagHOYCKOPEHHOM
ogudicenuu 6e3 HavaIbHOU CKOPOCMU Nymu
OMHOCAMCA KAK PAO HeYEMHbIX Yuce, mo

coomeemcmayiouue nPOMeXNCymKu 6PemMeHu
0O0UHAKOBHI.
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Onpenenenue  yCKOpEHHs

Tena MpH PaBHOYCKOPEHHOM

JBIDKCHUH TI0 HAKJIOHHOMU

TUIOCKOCTH.
H3mMepeHue nmeproia U 4acTOThI 0OpaIeHUs
Tena Mo OKPY>KHOCTH.

Omnpejenenne CKOPOCTH PABHOMEPHOTO
JIBIDKCHUSI Tl 10 OKPYXKHOCTH. Pemienue
3a/1a4 Ha ONPENICIICHUE KHHEMATHYCSCKIX
XapaKTEPUCTHK MEXaHUYCCKOTO JTBUKCHUS
pa3nMYHbIX BUJOB. Pacrno3HaBaHue u
MpUOIMKEHHOE OMMCAHUE PA3THYHBIX BHIOB
MEXaHUYECKOTO BIDKCHUS B MPUPOJC U
TeXHHUKE (Ha IIPUMepax CBOOOIHO IaIaroIInX
TEJN, IBUKEHNS )KHBOTHBIX, HEOECHBIX TE,
TPAHCIOPTHBIX CPEJICTB U JIP.)

1.2

BsaumogeiictBue ten

20

[epsrlii 3akoH HploTOHA.
Bropoii 3akoH HbroToHa.
Tperuii 3akoH HproToHa.
ITpunnun cynepno3unuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHHS CKOJBKEHUS, CHIIa
TPEHHS TIOKOS, IPYTHUE BUMIBI
TPEHHUS.

Cuna TSKeCTM M 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habnronenue u 00CyXICHHE ONBITOB C
JIBIDKCHUEM TeJa IPU YMEHbBIICHUU BIHSHUSI
JPYTHUX TEJ, MPEMSTCTBYIOIINX JIBUKEHHIO.
Awnanu3 tekcra ["anuies ¢ onucaHueMm
MBICJICHHOTO SKCIICPUMCHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIHH;
BBIMOJTHCHHE 3aIaHUH 10 TEKCTY (CMBICTIOBOE
YTCHHE).

O06cyxaeHne BO3MOYKHOCTH BBITIOJTHEHHS
3aKOHA MHEPILIMHU B PA3INYHBIX CHCTEMax
OTCUETA.

Habmronenne u 00Cyx)/IeHUE MEXaHUIECKUX
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YckopeHue cBoOOTHOTO
nmageHus. [IBIkeHne IaHeT
Bokpyr Comnra. [lepBas
KOCMHYECKasi CKOPOCTb.
HesecomocTts 1 neperpysku.
PaBHOBecue maTepuanbHOU
TOYKH. AOCOTIOTHO TBEPOC
Teso. PaBHOBecue TBEPIOTO
TeJa ¢ 3aKpeTIEHHON OChIO
BpaieHus. MOMEHT CUIIBIL.
Llentp TsaxkecTn

SIBIICHHA, IIPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPECHHOM JIBIOKCHUH
OTHOCHTEIIFHO KaOMHETa (PU3HKH.

JleficTBUs C BEKTOpaMU CUJI: BBIIIOJIHEHUE
3aJJaHUH TI0 CIIOKEHHIO W BHIYUTAHHIO
BEKTOPOB.

Habnromenne w/winm mpoBeneHHE OIBITOB,
JIEMOHCTPHPYFOIITUX 3aBHCHUMOCTh
YCKOpEHHS Tella OT NPIJIOKEHHOH K HeMy
CHITBI ¥ MacCHI Tela.

AHanu3 U 00bSICHCHHE SBIICHUH C
HCTIONE30BaHUEM BTOPOTO 3ak0Ha HproTOHA.
Perienue 3amay ¢ HCMOIB30BAHUEM BTOPOTO
3akoHa HpIOTOHA W TIpaBHiIa CI0KEHUS CHIL.
OmnpeneneHue KECTKOCTH TIPYIKIHEL.
AHanu3 cuTyauui, B KOTOPbIX
HaOJIOMAI0TCs yOpyrue nedopMaiuu, U uxX
O0OBSICHEHHE C HMCITOJIh30BAHUEM 3aKOHA
I'yka.

Perienue 3amad ¢ UCIOIB30BAHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCIMOCTH CHITBI TPEHUS

CKOJIBKCHHUA OT CHUJIbI HOPMAJIBHOTO JAAaBJICHUSA.

OO6cykaeHne pe3ylIbTaTOB UCCIIeI0BaHUS.
Omnpenenenne kodddunpenta TpeHns
CKOJIBKCHUSI.

W3mepeHue cuiibl TpEHUs MTOKOSL.
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Pemienue 3aau ¢ UCONB30BaHUEM (POPMYITBI
JUTSL CHJTBI TPEHUSI CKOJIBbXKCHUS.

AHaIu3 ABWKCHHS TEI TOJBKO O

JICHCTBUEM CHIIBI TSXKECTH — CBOOOTHOTO
nageand. O0bICHEHNE HE3aBUCUMOCTH
YCKOPEHUS CBOOOHOTO MAJICHUS OT MaCChI
tena. OneHKa BEeTMIUHBI CHITBI TATOTEHUS,
JecTByromeil Mexay IByMs Teaamu (JUIst
pa3HBIX Macc).

AHanm3 IBIWKeHHUS HeOSCHBIX Tell

IOl ACHCTBUEM CHIIBI TATOTCHUS

(c HCIIOJIb30BaHUEM
JOTIOTHUTEIBHBIX ~ HCTOYHHUKOB
HHPOPMALIUN).

Pemenue 3a1au ¢ HCMOTB30BAHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (OPMYIBI IS
pacuéra CUIIBI TSDKeCTH. AHAIU3
OPUTHHAJIFHOTO TEKCTa, OIICHIBAIOIIETO
MPOABJICHUA 3aKOHAa BCCMUPHOT'O TATOTCHUA,
BEITIOJTHEHHE 3aJJaHU TI0 TEKCTY

(cmbicioBoe utenue). Habmonenue u
00CyX/IeHHUE OTBITOB II0 H3MEHEHHIO Beca
TeJia TPU YCKOPSHHOM JIBHYKCHUH.

AHanu3 yciaoBUi BO3HUKHOBEHUS
HEBECOMOCTH U MIEPETPY3KH.

Pemenune 3amgay Ha ompezelieHUE Beca Tela B
Pa3IMIHbIX YCJIOBHUAX. AHaHH3 CHIJI,
JEHCTBYIOIIUX HA TEIO, MOKOSIIeecs Ha OIope.

OHpCZ[CJ'IeHI/IG HEHTPA TAKECTHU pa3JIMIHBIX
TCI
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1.3. | 3aKoHBI COXpaHEHHUS 10 Nmmnynbe Tena. HaGmionenne wu  oOcyxIeHHE ONBITOB,
W3meneHne  umnyJibca. JEMOHCTPUPYIOIIMX Iepefavy HUMILyJbca
Wmnynsc  cunbl.  3akoH npu B3aUMOJICHCTBUHU Ten, 3aKOH
COXpaHCHUA  HMITYJIbCA. COXpPaHCHHS HMITyJIbCa TIPU abCOJIFOTHO
PeakruBHOE fBIKCHHUE. YIOPYroM W HEYIPYroM B3aUMOJIEHCTBUU
Mexanudeckas padboTa u TelL
MOIIHOCTE. PaboTa cun AHanu3 cUTyaluil B OKpy>KaroIen >Ku3Hu
TAKECTH, YHPYrocTH, C MCIIOJIb30BAHUEM 3aKOHA COXPAHECHHS
TpeHus. CBSI3b SHEPTHH U
paborsl. [ToTeHiuambHas HMITyTbCa.

SHEpHA TeNa, TOHATOTO PacnozHaBanue siBJCHUS PEAKTUBHOTO

Ha/l TIOBEPXHOCTBIO 3EMITH. JBUKEHUSI B IPUPOJE U TEXHUKE.

TloTeHIMaTbHAS YHEPIHA [IpumeHeHne 3aKOHa COXpaHEHHS UMITYJIbCa

CIKaToMn NpYy>KUHBI. I pacde€Ta pe3yJIbTaTOB B3aUMOJACHUCTBUS TEIT

Kunernueckas SHEprus. (Ha IpuMeEpax HEYIIPYyroro BSaHMO,HeﬁCTBHH,

TeopeMa 0 KMHETHUYECKO YOPYToro HEHTPaIbHOTO B3aUMOJCHCTBUS IBYX

SHEPTUH. 3aKOH COXPAaHEHHUs | OJMHAKOBBIX TEI, OJIHO M3 KOTOPHIX

MEXaHUYECKOH dHEepPTrun HETIOABIIKHO).
Pemrenue 3a1a4 ¢ UCMOIB30BAaHUEM 3aKOHA
COXpaHEHUS UMITYIIbCA.
Onpenenenue paboThI CHJIBI
YOPYIOCTH IIpU NOABEME Ipy3a C
HCIOJIb30BAHUEM HENOJBUKHOTO U
MTOJIBUKHOTO OJIOKOB.
M3mepenue MOLTHOCTH.
M3mepeHne  NOTEHUMANbHOW  SHEPruu
ynpyro  1ehOpMHUPOBAHHOW  TPYKUHBIL.
M3mepeHue KUHETUYECKON JHEPIUU Tella
10 JUITHHE TOPMO3HOTO MyTH.
DKCepUMEHTAIBHOE CPAaBHEHUE U3MEHEHHS
MOTEHLUAIBLHOW U KWHETUYECKON SHEPTUM Tena
MIPH IBUXKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
OKcreprMeHTaIbHAas IPOBEpKa 3aKOHA
COXpaHEHHs MEXaHUUECKOH 3HEPTUH TpU
cBoOOMHOM maneHuu. [IprMeHeHre 3akoHa
COXPaHEHHS MEXaHUUECKON SHEPTHUH IS
pacuéra noTeHMaIbHON U KHHETUYECKON
sHeprul tena. Pemenue 3agau ¢
HCIOJIb30BAHUEM 3aKOHA COXPAHEHHUS
MEXAaHUYECKOM dHEPruu

HUroro no paznmery 40

Paznea 2. Mexanuueckune KoJIe0aHUS H BOJTHBI
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2.1 | Mexanuueckne 7 KonebarensHoe newkenne. | HaGmonenue koneGaHuii oy neicTeuemM
KoJsie0aHus OcHOBHBIE CHJI TSDKECTH M YIIPYTOCTH U 0OHapyXeHHUe
XapaKTCPUCTUKHI M0JJOOHBIX KOJICOAHUH B OKpYIKatoLIeM
Kosie0aHuii: nepuof, Mupe. AHanHU3 KoneGaHuii Tpy3a Ha HUTH U
1acToTa, aMILINTY/a. Ha ipyxuHe. OnpeneneHue 9acToTh
Maremarmaeckui u KOJIeOaHMH MaTeMaTHIECKOTO U
TPYKUHHBIH MasATHAKH. NPYKUHHOTO MasTHUKOB.
Ilpespamenne snepriu Hab6mosieHne u 00bsACHEHWE SABJICHHUS
IIPU KOJIeOATEIbHOM pesoHanca.
JIBIDKCHUH.
HccrenoBanme 3aBUCUMOCTH TIEPHOJIA
3aryxaromue KojJeOaHus. N
KoJIeOaHMH TTOABEIICHHOTO K HUTH Tpy3a
BriHyX1eHHBIE KOIeOaHMUS.
Pesoanc OT JUIMHBI HUTH. )
[IpoBepka He3aBUCUMOCTH IIEpUOAa KOJIeOaHui
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacCHI Tpy3a.
Habmronenne u 00CyX/IeHHE OTIBITOB,
JEMOHCTPHPYIOIINX 3aBUCHMOCTD MIEpHo/Ia
KOJIe0aHUH IPYKUHHOTO MasiTHAKA OT MacChl
rpy3a u )KECTKOCTH TPYKIHEL.
[IpuMeHeHNE MaTeMaTHYECKOTO U MPYKUHHOTO
MasiTHUKOB B KaueCTBE MOJIeNeH TS OIMCAaHU
KoJIe0aHUH B OKPYKAIOIIEM MHUpE.
Pemrenue 3aa4, CBI3aHHBIX C BBIYUCICHUEM
WA OLIEHKOW 9acTOTHI (TIeproa) KojeOaHmi
Hsmepenue yckopenus c606001020 nadeHust
2.2 | Mexanunueckue 8 MexaHudeckue  BOJHEIL OOHapy)XeHHEe U aHAJIU3 BOJIHOBBIX SIBICHHUH
BOJIHBI. 3BYK CBolicTBAa MEXaHHYECKUX B OKPYXAIOIIeM MHUPE.
BonH.  IlpojonbHbie M| Hagmonenne pacipocTpaneHus
TIONCpeHHBIC BOJIHBL. MPOAONEHBIX W TIOMEPEYHBIX BOJH (Ha
AsmiHa BOJHBL M CKOPOCTE | 16 11611) 1 0GHAPYIKEHHE AHATOTHYHBIX
¢ paclpOCTPaHCHHA. BUJIOB BOJIH B IPHUPOJIE (3BYK, BOJIHBI HA
MexaHU4eCKUEe BOJIHBI BOJI¢). BeIuncieHye JUIMHBI BOJHBI U
B TBEP/IOM TelIe, CKOPOCTH PaclpOCTPaHEHUS 3BYKOBBIX
CEHCMUYECKHIE BOJHBI. BOJIH. DKCTIEPUMEHTAIILHOE OTIpE/IeIICHNE
3Byk. ['poMKOCTB 3ByKa T'PaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
1 BBICOTA TOHA. koneOanuii. Habnronenne 3aBUCUMOCTH
Orpaxenue 3ByKa. BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE, C
Wngpassyk n HCIO0JIb30BAHUEM MY3BIKAJIBHBIX
YIIbTPa3ByK nHCTpyMeHTOB). Habnronenne u
00BsSICHEHHE SBICHUS aKyCTHIECKOTO
pe3oHaHca. AHAJIH3 OPUTHHAIBHOTO TEKCTA,
TOCBSIIEHHOTO MCIIOIb30BaHMIO 3BYKa (MK
yIbTPa3ByKa) B TEXHHKE (9XOJIOKAITHS,
YIBTPa3ByK B MEIHUIIMHE H Jp.);
BBITNOJIHEHHUE 3aJJaHUH T10 TEKCTY
(cMBICIIOBOE YTEHHE)
Hroro no pasneny 15

Paspen 3. DileKTpOMarHuTHoe 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbBI
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3.1 | DaekTpoMarHuTHOE
noJse u
JJIEKTPOMATHUTHBIE
BOJIHBI

DNIEKTPOMarHUTHOE TIOJIE.
DNIEeKTPOMarHUTHBIE
BOJIHBI. CBolicTBa
AIIEKTPOMArHUTHBIX BOITH.
[Ixamna
AIIEKTPOMArHUTHBIX BOITH.
Hcnonp3oBaHue
AIIEKTPOMArHUTHBIX ~ BOJH
IIJISI COTOBOM CBSI3H.
DNeKTpOMarHUTHAs
npupoaa cseta. CKopocTh
cBera. BolHOBBIE CBOMCTBA
cBeTa

ITocTpoenue paccyxaeHnii, 000CHOBBIBAIOIITHX
B3aMMOCBSI3b JIEKTPHUECKOTO U MATHUTHOTO
ToJIeH.

DKCIepUMEHTAIBHOC U3YUYCHUE

CBOWCTB 3JICKTPOMarHUTHBIX BOJH (B

TOM YHCJI€ C MOMOIIBI0 MOOMIEHOTO
TeneoHa). AHAIN3 PEHTTCHOBCKHUX

CHFIMKOB Y€JIOBEYECKOTO OPTraHU3Ma.

AHAaIIN3 TEKCTOB, OIHICHIBAIOIIUX MPOSBICHUS
3JIEKTPOMArHUTHOTO M3IYyUCHHUS B TIPHUPOJIE:
JKUBBIC OPTaHU3MBI, U3TYYCHUS HEOCCHBIX TEl
(CMBICTIOBOE YTEHUE).

Pacmo3naBanne u aHaIMN3
Ppa3IHYIHBIX pUMEHEHUH
JIEKTPOMArHUTHBIX — BOJH B
TEXHHKE.

M3yuyenne BOIHOBBIX CBOMCTB cBeTa. PemeHue
3ajia4 ¢ MUCIOJIb30BaHUEM (HOPMYIT IS
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHBI
BOJIHBI ¥ YaCTOTHI CBETA

Hroro no pasgeny

Paszgen 4. CBeToBLI€E SIBJEHUS
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3aK0HBI
pacnpocTpaHeHUs
cBeTa

JlyaeBast Mmozeinb cBeTa.
HcTounukn csera.
IIpsimonuneiinoe
pacnpocTpaHeHHE CBeTa.
3armenus Conana u JIyHBL
Otpaxenue cBeta. [Inockoe
3epKaslo. 3aKOH OTPaKEHUs
CcBeTa.

[Ipenomnenne cBera. 3akoH

MIPEIOMJICHUS CBeTa.
[Tonnoe BHYTPEHHEE
OTpa)XCHHE CBeTa.

Hcnonp3oBanue TOJTHOTO
BHYTPCHHETO OTPaXCHUS B
ONTHYECKHUX CBETOBOJAX

HaGmntonenue oneiToB, 1EMOHCTPUPYIOLIUX
SIBIICHUE MPSIMOJIUHEHHOTO

pacrpocTpaHeHust cBeTa (BO3HUKHOBEHHE
TEHU Y TIOJIyTE€HH), M UX MHTEPIPETaIHs C
HCIIOJIb30BaHUEM MTOHATHUS CBETOBOI'O JIyya.
OOBsICHEHNE U MOJICIIMPOBAHHE COITHEYHOTO U
JIYHHOTO 3aTMEHMI.

HccnenoBanne 3aBUCUMOCTH yTJIa OTPasKEHHS
CBETOBOTO JIyda OT yIJla NaJIcHUS.

Wzydenue cBoCTB N300paKEHHS B TNIOCKOM
3epKaie.

HaOmroeHre u 00bACHEHNE OIBITOB I10
TIOJTYYEHHIO U300paKeHNI B BOTHYTOM U
BBIITYKJIOM 3epKanax. Habmonenune n
00BSICHEHHE OIBITOB I10 ITPEJIOMJICHUIO CBETa
Ha IPaHUIE PA3IHIHBIX CPEl, B TOM YUCIE
OIIBITOB C MOJIHBIM BHYTPCHHUM OTPAKCHUEM.
HccnenoBanue 3aBUCUMOCTH yTiIa
MIPEJIOMJICHHUS OT yIJla NMaJeHUs CBETOBOIO
Tyda Ha TPAHHULE «BO3LYX—CTEKION.
Pacno3zHaBaHue SBICHUN OTpaXXEHUs U
TIPEIOMIICHUS CBETA B IOBCEAHEBHOM XKHU3HHU.
Amnanmus u O61)HCHGHI/IG SIBJICHUA OIITHYCCKOI'O
MHpaxa.

Pemenne 3a1a4 ¢ MCTIOIB30BaHUEM 3aKOHOB
OTpAXKCHUA U TPECJIOMJICHUA CBETA

4.2

JIMH3BI U ONITHYECKHE
pUOOPEI

JIunza. Xop sryuel B JIMH3E.
Onruueckas cuctema
¢oroanmnapara, MUKpOCKOIa
u Teneckona. I'na3 xak
OIITHYECKas! CUCTEMA.
bimzopykocTs 1
JATbHO30PKOCTh

TNonyuyeHne U300paKEeHUH C MOMOIIBIO
coOmparomeil 1 pacceuBaroIIeH JTHH3.
Omnpenenenne GHOKYCHOTO PacCTOSHUSI U
ONITHYECKOM CHIIBI COOMPAIOIIEH JIMH3BL.
AHanu3 ycTpoicTBa U PpUHLMIA IEHCTBUS
HEKOTOPBIX ONTHYECKUX IPUOOPOB:
(oroanmnapara, MUKPOCKOIA, TEJIECKOIIA.
Wzydenue Momieny riaa3a Kak ONTHIECKOMH
CUCTEMBI. AHAJIH3 SBICHUN OJIM30PYKOCTH
1 TaTbHO30PKOCTH, MPUHINTIA JIEHCTBUSA
OYKOB

38




4.3 | Paznoxenue 6e510ro 3 Pasnoxenue Oenoro ceera HaGmronenne pasiokeHus 6eyoro
CBETa B CHEKTP B crieKTp. OmbITHI CBETa B CIICKT.
Hetorona. Croxenne Ha6utoienne 1 06bACHEHHE OMBITOB MO
CHEKTpaBHRIX {BETOB. TIOTY4EHHIO OEIoro CBeTa IPH CIOKEHUH
Hlucnepens ceera CBETa Pa3HBIX BETOB.
[IpoBenenue n 0OBSICHEHNE OTBITOB
10 BOCHPHSITHIO IBETA IIPEIMETOB MPU
MX HaOJIIOAEHUH Yepe3 1IBETOBbIC
GUIBTPHI
(1IBETHBIE OYKH)
Hroro no pazneny 15
Paznen 5. KBanToBbIE IBJICHUS
5.1 | Ucnyckanue u 4 Onerter  Pesepdopma  u| Obcyxnenne nenu onbIToB Pesepdopaa mo
MOTJIOIIEHHE CBETa IUTAHETapHAs MOJENb aTOMA. | HUCCIICOBAHHUIO aTOMOB, BBIIBHKCHUE
aTOMOM Monens atoma bopa. THIIOTE3 O BO3MOXKHBIX PE3YJIbTaTaxX ONBITOB
HcnyckaHue U MOTJIOMIEHHE | B 3aBUCHMOCTH OT MPEANOIAraeMoro
cBeTa  aroMoM.  KBaHTHL. | cTpoeHus
JluHeWdaTele CIIEKTPHI aTOMOB, (OPMYJIHPOBAHHE BBIBOJIOB
13 pe3yIbTaTOB OIBITOB.
OOcykaeHne MPOTUBOPEUNH IITaHETAPHOU
MOJIETIM aTOMa ¥ OCHOBaHHMH U1l TUIOTe36I bopa
0 CTalIOHAPHBIX OPOUTAX DIEKTPOHOB.
HaGmoienue CIIomHbIX ¥ TMHEHYaThIX
CIEKTPOB M3Ty4EHHS PA3INIHBIX BEIIECTB.
OOBsACHEHHE JINHEHYAThIX CIIEKTPOB U3ITY4ECHUS
5.2 | CtpoeHue aTOMHOTO 6 PaguoakTuBHOCTE. Anbda-, | OOCYXICHHUE BO3MOXHBIX THIIOTE3 O MOJCISIX

spa

Oera- ¥ raMMa-U3ITyYCHUSL.
CtpoeHne aTOMHOTO sijipa.

Hyxnonnas MOJIC]Tb
aToMHOro siapa. M3ortomsl.
PagnoakTuBHBIC
IIpEBpALICHUSA. Ilepuon
noJiypacrnajaa aTOMHBIX
saep

CTPOEHHUS sIpa.

OmnpeneneHue cocTasa sep 1o

3aJJaHHBIM MacCOBBIM U 3apsI0BBIM

YHCJIAaM U 110 TIOJIOKEHHUIO B

MEPHOJMIECKOI CHCTEME DJIEMEHTOB.
AHanu3 n3MEeHeHHs COCTaBa sJpa U ero
THIOJIOKEHHUS! B IEPUOANYECKON CHCTEME

NPH 0-PaJIHOAKTHBHOCTH.

HccnenoBanne TPEeKOB 0-4aCTHI] IO TOTOBBIM
¢dortorpadusm.

OGHapyKeHHe 1 H3MEPeHUE PAJIHALIOHHOTO
(oHa C TOMOLIBIO TO3UMETPa, OLIEHKA ero
UHTEHCUBHOCTH.

Ananms OMOJIOTHYECKUX
M3MEHEHUH, TIPOUCXOJISTITIX
noj IEUCTBUEM

paanoaKTUBHBIX H3queHHﬁ.

Hcnons3oBanue PaANOAaKTHUBHBIX I/IBJ'Iy‘IeHI/Iﬁ
B MCIUIIMHE
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5.3 | SnepHsie peakuuu 7 SnepHbie peakiuu. 3akoHBl | PerreHue 3aaad ¢ HCIOIB30BAaHHEM 3aKOHOB
COXpaHCHUA 3apsA0BOTO 1 COXPaHCHUSI MAaCCOBBIX U 3aPsJ0BBIX YHUCEIT
MacCOBOTO YHCEIL. DHEPIUs | Ha ompese/ieHHE PE3yIbTaTOB SACPHBIX
CBsI3H aTOMHBIX sizep. CBsi3b PeaKIuii; aHaTU3 BO3MOYKHOCTH FITH
MACCBI M SHEPTUH. Peakiu | yoponiomocTn ATIEPHON PEaKIIHHL.
CHHTC32 M ICTICHHA ANCP. OreHKa YHEPTUU CBSI3U AJIEP C UCIOIb30BAHUEM
Uctounnku >uepruu CoxHna . .
i dbopmMysel DWHIITEHHA.
U 3BE31. SnepHad 06
e CY>KICHHUE TIEPCIIEKTUB HCITOIB30BAHNUS
PATHOAKTHBHBIX H3TyqEHHil ylgpammeMoro TEPMOSICPHOTO CHHTE3A.
Ha JKHBBIE OPraHH3MBI O6cyxeHre NpeuMyILecTB U {Konornqecmzc
po0JeM, CBI3aHHBIX C SISPHON YHEPTEeTHKON
Hroro no pazneny 17

IMoBTOPHUTENHLHO-00001IAI0IIMIT MOAYJIb

IloBTOpEHME U 9 Cuctematusanus u BrmmonHenne y4eOHbIX 3aaHni, TpeOyomux
0006meHne 000011IeHIE TPEIMETHOTO JIEMOHCTpANY KOMIIETEHTHOCTEH,
COACpKaHUsA Kypca COoACp KaHMs U ONbITA XapaKTCPU3YIONUX €CTCCTBCHHOHAYYHYIO
¢usukm 3a 7-9 kmaccel JEATENBHOCTH, IrPaMOTHOCTE:
MIPUOOPETEHHOTO TIPH
- TIPUMEHEHHS TTOJTyICHHBIX
N3y4YEHUH BCETO Kypca .
3HaHMWH AJIS1 HAYYHOTO OOBSICHEHHS
(U3MKH OCHOBHOTO N
(bu3uYeCKuX ABJICHUN B
o0rmIero oOpazoBaHHS. .
OKpYXKarolieH npupone, B
ITonroroska K .
MOBCETHEBHOW JKU3HU U BBISIBIICHUS
OCHOBHOMY
(u3nYecKuX OCHOB psizia
roCyJapCTBEHHOMY .
BPEMEHHBIX TEXHOJIOTH;
9K3aMeHy 10 (pu3nke ais cospeme CXHOMOTHH,
00y4aroUnXCs, — MIPUMEHEHNS OCBOEHHBIX
BBIOpABILNX 3TOT 9KCHEPUMEHTAIBHBIX YMEHUN IS
Y4EOHBIH TIpeMeT HCCIICIOBaHUS (PU3NICCKAX
SIBJICHUM, B TOM YHCIIE TS
MIPOBEPKH THIIOTE3 U BBISBICHUS
3aKoHOMepHOCTel. Pemenue
pacuéTHBIX 3a/1a4, B TOM YHCIIe
MIPEIIOIarafouX UCTIONb30BaHHe
(usmueckux Moaenel u
OCHOBAHHBIX Ha COJICPKaHUN
Pa3IUYHBIX Pa3/esIoB Kypca
¢u3nkn. Beimonnenne u 3ammra
TPYIIIOBBIX WM HHAWBULYaTbHBIX
MIPOEKTOB, CBSI3aHHBIX C
coJiep)kaHneM Kypca QU3UKH
Hroro no paszmery 9
OBLIEE  KOJIMYECTBO 102

YACOB 11O ITPOTPAMME
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