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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeiabHOMN
nporpammsbl, npeacrasieHHbix B PI'OC OO0, a Takke ¢ yué€roM denepanbHO pabodeld MporpaMMel
BocnuTanus u Konuenmuu npenogaBanus yueOHoro npeamera «Ou3nkay.

Conepxanue TpOrpaMMbl 1O (HU3UKE HAMpaBlIeHO Ha (QOPMUPOBAHHUE ECTECTBEHHOHAYYHOU
IpPaMOTHOCTH OOyYaroIIMXCsl M OpraHU3alUI0 n3yuyeHus (U3MKU Ha JIeSTeIbHOCTHON OCHOBE. B mporpamme
1o (PU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmMera B peanusanuu TpedboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM OOy4eHUs, a TAK)KE MEXIPEAMETHBIE CBSI3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUsL.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacupezeseHle yueOHOro Marepuaa 1o rojam odydenus (1o
KJlaccaMm), IIpeylaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
IPEIMETHOIO COJIEpKaHUs U Y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXCsl.

[Iporpamma mo ¢usuke paspaboTaHa C ILETbIO OKa3aHUS METOJAWYECKOH MOMOIIM YUYUTETIO B
co3JlaHuM paboueil mporpamMmsl 10 y4eOHOMY IIpeIMETY.

@usnKa ABISETCS CUCTEMOOOPA3YIONIMM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBKY
(bu3nyecKkre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U ABJICHUN, U3ydaeMbIX XUMUeEH, O1oioruei, actpoHOMuei
u (Qusnueckoil reorpadueld, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KAPTHHY MHpA, IPEIOCTABISET
HauOosiee sicHble OOpas3lbl MPUMEHEHUs HAy4HOTO METOAa IO3HaHUS, TO €CThb croco0a MOJyYeHHs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa M3 IIaBHBIX 337a4 (U3NUECKOro oOpa3oBaHUs B CTPYKType oOLIero oOpa3oBaHUs COCTOMT B
(hOopMHPOBAHNY €CTECTBEHHOHAYYHOM I'PaMOTHOCTH M MHTEpECa K HayKe Y 00yJaromuxcsl.

W3yuenne ¢pusnku Ha 6a30BOM ypOBHE MPEAIOJIAraeT OBJIAJCHUE CICAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMU €CTECTBEHHOHAYUHYI0 TPAMOTHOCTb!

Hay4YHO OOBSCHSATH SIBIICHUS;
OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O MCCIIEIOBAHNUS;
MHTEPIPETUPOBATH JTaHHBIE U UCIIOJIB30BaTh HAYYHBIE JOKA3aTEIbCTBA IS TIOJyUYEHUS BBIBOJOB.

Ienn n3ydeHus (GU3MKKM Ha ypOBHE OCHOBHOrO 00mIero odpazoBaHus ompeneneHsl B Konuenumun
npenoaaBaHus yueOHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX opranu3aiusax Poccuiickoit deaepanuu,
peanu3yolmMX OCHOBHBIE 00Ie00pa3oBaTeNibHbIE IMPOrpaMMbl, YTBEpXKIEHHOH pemenueM Komnerun
MunuctepcTBa npocsetnienus: Poccuiickoit @enepanun (mpotokon ot 3 nexadbps 2019 r. Ne [1K48H).

Hean n3yvyenus pu3nKu:

MpUOOpETEHUE HMHTEpeca M CTPEMJICHHS OOYYalOIIMXCS K HAyYHOMY HM3YYEHHUIO MPUPOJBI, Pa3BUTHE HX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUI 0 HAYYHOM METO/Ie IO3HAaHUs U (POPMHUPOBAHUE UCCIIEI0BATEIBCKOIO OTHOIIEHUS
K OKPYXKAIOLIUM SIBICHUSM;

¢dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHS KaK pe3ylbTaTa H3yYeHHMs OCHOB CTPOEHHs MaTepuu H
(byHIaMEHTaIbHBIX 3aKOHOB (PU3HUKHY;

(dbopMUpoBaHUE MPEACTABICHUN O poiu (QU3MKU U1 Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIL;

pa3BUTHE MPEICTaBICHUI 0 BO3MOXKHBIX cdepax Oyaymiei npodeccuoHaIbHOM e TeNbHOCTH, CBSI3aHHOM C
($U3MKOI, MOATOTOBKA K AajbHENIIEeMy 00YYEeHHUIO B 3TOM HAIPABICHUH.

JlocTtukenne 3THX Lenell mporpaMMbl Mo (u3MKe Ha ypOBHE OCHOBHOIO 0O0IEro o0pa3oBaHUS
o0ecreynBaeTcs peleHrueM CIeIyoIuX 3aAay:

MpUOOpeTeHNEe 3HAHUNA O TUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAaHMUYECKUX, TEIJIOBBIX, AIEKTPUUYECKUX,
MarHMTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHH OMHMCHIBaTh M OOBACHATH (PU3MUECKUE SBJICHHUS C HCIIOJIB30BAaHUEM IOJyYEHHBIX
3HAHUM;

OCBOEHHE METOJIOB pEIICHUs MPOCTEUIINX pacu€THBIX 3a/lad C HCIIOJIb30BAHHEM (PU3NYECKUX MOJENEeH,
TBOPYECKUX M NNPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUH HaONIOJaTh MPUPOJHBIC SIBICHUS M BBINOJHATH OMBITH, JIAOOpPAaTOpHBIE PabOTHl U
HKCIEPUMEHTAIbHbIE HCCIIEA0BAHUS C UCIIOIb30BAaHUEM U3MEPHUTEIbHBIX TPUOOPOB;
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OCBOCHHE TNPUEMOB paboThl ¢ HHGpoOpMaIMeld (UINIECKOTO COJIEp)KaHMs, BKIOYas HHPOPMALUIO O
COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlIEHUBaHNE MH(POPMAITUH;
3HAKOMCTBO cO cdepamu MpodhecCHOHATBFHON e TeNbHOCTH, CBA3aHHBIMU C (DU3MKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.

Ha w3yuenue ¢usuku (0a30BbIid ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUS OTBOJUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO).

[Ipemiaraemelii B mporpamMme 1o (HU3UMKe NepedeHb JadopaTOpHBIX pPabOT M ONBITOB HOCHT
PEKOMEHIATENIbHBIM XapakTep, y4uTellb JAejaeT BbIOOp MpOBEACHMs Ja0OpaTOPHBIX pabOT M OMBITOB C
yu€TOM HMHIUBUAYAJIBHBIX OCOOEHHOCTEH OOydJaromuxcs, CIHCKAa OSKCIIEPHUMEHTAIBHBIX — 3aJaHuH,
IIpe/UlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa o (pu3uke.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa.

®duszuka — Hayka o npupoze. SBneHus npuponabl. Ousndeckue sSBICHUS: MEXaHHYECKUE, TEIJIOBhIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbl. M3mepenue ¢usmueckux enuunH. Pusnueckue npubdopsl. [lorpemHocts
n3MepeHnil. MexxyHapoaHas CUCTEMa €ANHULL.

Kak ¢usuka um apyrue ecrecTBEHHbIE HAyKH HM3y4daloT Mpupoay. EcTecTBeHHOHAyuyHBIM METOJ
MO3HAHUs: HAOJIIOICHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKECHNE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
rUnores3, 00bsiICHEHNE Ha0I01aeMoro siBieHus. Onucanue GU3NYecKuX SBICHUN C MOMOIIBI0 MOJIETICH.

Jemoncmpayuu.

MexaHuueckue, TEerIoBble, dJIeKTPUUECKHUEe, MAaTHUTHBIE, CBETOBbIC SIBJICHHUS.

®usnueckue npruOOPHI U MPOLEAYPa NPSIMBIX H3MEPEHHI aHAJIOTOBBIM U IIU(PPOBBIM IPHOOPOM.
Jlabopamopuvie padomol u onvimut.

Onpenenenre UEHbI AeNIEHUs MIKaJIbl U3MEPUTEIBHOTO pHoopa.

N3mepenne paccTOSHUN.

N3mepenue 00bEMa KUAKOCTH U TBEPJOTO TENa.

Omnpenenenne pa3mMepoB MaJIbIX TEI.

N3mepenue teMiiepaTypsl IpH MOMOIIH KUKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATyPhl.

IIpoBenenne wuccnenoBaHus IO IPOBEPKE THIOTE3bl: JAJIBHOCTh IOJIETA IIApUKA, IIYHIEHHOIO

TOPU30HTAIILHO, TEM OO0JIbIIIEe, YeM OO0JbIlIe BBICOTA ITYCKa.

Pasnen 2. IlepBoHayaibHbIe CBeACHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOLINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBxenue dactuil BemecTBa. CBs3b CKOPOCTH JIBIKEHMSI YAacTHI[ ¢ TemrepaTypoil. bpoyHoBckoe
nskenue, 1uddysus. BzaumozeiicTBue yacTull BeIeCTBa: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIIIUNYECKHUX) TEI.
B3auMocBs3b Mexly CBOWCTBAMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX AaTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHKEHUS.
Habmonenue nudpdysum.
Habmtonienue siBieHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WIIM OTTAIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Orenka tuaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHUEM (hoTorpaduii).
OnbITH O HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHS Fa30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.

Mexanndeckoe ABWKeHHE. PaBHOMepHOe HM HepaBHOMepHoe nBHxkeHue. Ckopoctb. CpenHsis
CKOpPOCTb IIPY HEPABHOMEPHOM JIBUKEHUU. PacuéTr myTH 1 BpeMeHU IBUIKEHUS.
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SIBneHne wHepuMM. 3aKOH HHEpUMH. B3aumoneicTBHE Ten Kak NPUYMHA W3MEHEHUS CKOPOCTH
NBUKEHUA Tell. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BeniecTBa. CBSA3b INIOTHOCTH C KOJTMYECTBOM
MOJIEKYJ B €IUHUIIE 00BhEMA BEIECTBA.

Cua Kak XapakTepucThKa B3auMojerncTBus Tei. Cuna ynpyrocty u 3akoH ['yka. I3MepeHue Cuiibl ¢
MOMOIIbIO TUHAMOMETpa. SIBJIeHHE TATOTEeHUs M cwiia TspkecTd. Cuila TsDKeCTH Ha JApyrux ruianerax. Bec
tena. HeBecomocTs. CiiokeHME CuIl, HANPaBICHHBIX IO OJHOM mpsimoil. PaBHoaeicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TpeHUE MOKos. TpeHne B Mpupo/ie U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHMYecKoro ABMKEHHS Tela.

N3mepenne ckopocTy NPSIMOJIMHEWHOTO IBUKEHHUS.
HaGnronenue siBleHUs] HHEPLIUH.

Habmoienne n3MeHeHus: CKOpoCTH P B3aUMOJICHCTBUU Tell.
CpaBHEHHE Macc 110 B3aUMOJICHCTBUIO TEIL.

CnoxxeHue Cuil, HallpaBJIEHHBIX IO OJHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIDKEHHS (LIAapUKa B IKUAKOCTH, MOJIEIH DIEKTPHUUECKOTo
ABTOMOOWJIS U TaK JIajiee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW TJIOCKOCTH.
Omnpenenenye MIOTHOCTU TBEPJIOTO TENA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKEeHHS (J1ehopMaliin) Npy>KUHBI OT MPUI0KEHHON CHITBL.
OMnbITHL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Tella W Xapakrepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHBIIICHUS W yBeMUYCHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHUS
raza ot o0néma, Temreparyphl. [lepenada maBieHus TBEPABIMH TEIaMH, XUIAKOCTIMU M Ta3aMU. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHBI. 3aBUCUMOCTH JIaBIEHUS JKUIKOCTH OT TIyOuHbI. ['Mapocratnyeckuit
napaaokc. CooOmiaromuecs: cocyabl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CYIIECTBOBAaHMS BO3AYIIHON OOOIOUKH
3emun. OnbiT Toppuuerm. M3mepenue atMochepHOTO JaBieHus. 3aBUCUMOCTb aTMOC(EpPHOTO JIaBIECHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbops! amst u3MepeHust aTMOCEepHOTO T1aBICHUSI.

JleificTBUE XKHUJKOCTU W Ta3a Ha MOTPYKEHHOE B HUX Tello. BrlTankuBaromias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmatromuecs: Cocypl.

I'mppasinueckwmii npecc.

[IposiBnenue nericTBus aTMOCc(HEepHOTO TaBICHHUS.

3aBHUCHMOCTD BBHITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH >KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHOW KUIAKOCTH.

VYcnoBue niaaBaHus Tell: MJIaBaHUE WIN MOTPY>KEHUE TNl B 3aBUCHMOCTH OT COOTHOILIEHUS IJIOTHOCTEHN Tena
U KUIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH TeNa.
OrnpeneneHne BBITATKABAKOLIEN CHIIBI, IEMCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUITbI, TEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MACCHI TEJA.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKHABAIOIIECH CHIIBI, IEMCTBYIOIIEH HA TEJO B )KUAKOCTH, OT
00BEMa MOTPYKEHHOM B )KUIKOCTh YACTH TeJa U OT MJIOTHOCTH KUAKOCTH.

KoHncTpynpoBanue apeomerpa win KOHCTPYHMPOBAHUE JIOJKH U ONpeiesieHue e€ rpy30n0bEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEPrus.

Mexanunyeckas pabora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAS TUIOCKOCTh. lIpaBUIO paBHOBECHS pblYara.
[IpumeHeHune mpaBWiIa paBHOBECUS pblyara K OJOKy. «3osotoe mpaBuio» Mexanuku. KIIJ| mpocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
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Mexannueckasi sHeprusi. KuHeTudeckass W MOTeHIMalbHas dHeprus. lIpeBpamieHue OmHOTO BUIA
MEXaHUYECKOW SHEPTUHU B IPYTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Jemoncmpayuu.
[Ipumepsl IPOCTHIX MEXaHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre pabOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBHKEHUU Tella IO TOPU30HTAIBLHOM MOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHOBECHS phluara.
N3amepenne KIIJ] HakTOHHOM MJIOCKOCTH.
N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM SHEPTrUu.
8 KVIACC

Paznen 6. TenmsioBLIe ABJICHUSA.

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOEHMsI BellecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJ1. OTbITHI, IOATBEPKAAOIINE OCHOBHBIE MIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammmyeckue u aMmopghHbie
tena. OOBsICHEHHE CBOMCTB Tra3oB, XHUAKOCTEH W TBEPABIX TEN HAa OCHOBE MOJIOKEHUU MOJIEKYISIPHO-
KMHEeTH4YecKol Teopun. CMauMBaHKe U KalUJUISIpHBIE siBJIEHUS. TerIoBoe paclIMpeHue U CKaTHe.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBMYKEHUS YacTUll. BHyTpeHHss
sHeprusa. CnocoObl M3MEHEHHWsS BHYTPEHHEH OSHEPruM: TEIUIONepenaya U COBEpUICHHE padoThl. Bubl
TEIUIONEPeIauu: TENIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonngectBo TernoTsl. YenbHas TEIIOEMKOCTh BemiecTBa. TeruiooOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHenue temnoBoro Oananca. [lnaBneHwe W OTBepAEBaHHME KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAA
teruiorta TuiaBieHus. [lapooOpa3oBanme W koHjaeHcanus. Mcmapenwe. Kumenwe. VYiaenmbHas Teruiorta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxnocts BO3ayXa.

DHeprus TOIIMBA. Y IeibHAs TEIJI0OTA CTOPAHUS.

[Ipunnunsr padotsl TeroBelx asurareneit KIIJ[ temnoBoro nsurarens. TemoBble ABUraTenu u
3aIUTa OKPYKAOLIEN CPEb.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUYKEHUS.
Habmonenue nudpdysumn.
HalGmronenue siBneHnii CcMauYuBaHUsI ¥ KalTWJUISIPHBIX SIBJICHU.
Habmtoienne TemnoBoro pacimypeHus Ted.
W3meHeHue naBiieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKIACHHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Bupasl Terionepenayu.
OxmnaxeHre Ipy COBEpPIICHUH PabOThI.
HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.
CpaBHeHME TETIOEMKOCTEN Pa3IUYHBIX BEUIECTB.
Habmtonenue kumneHusl.
Habmtoienne mocTostHCTBa TeMIIEpaTyphl MPH TUTaBICHUH.
Mopenu TeIIOBEIX ABUTATEIEH.
Jlabopamopmuvie pabomul u onvimol.
OMnBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WM caxapa.
OnpIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHHSI Ta30B, )KUJKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBleHUs BO3ayXa B OaUIOHE MITIPHIIA.
OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHHUS BO3JyXa OT €ro o0béMa M HarpeBaHus WIN
OXJIQXKICHHUS.
[TpoBepka rumnoTe3pl JMHEMHONW 3aBUCUMOCTH JTMHBI CTOJIOMKA KHJIKOCTH B TEPMOMETPHUUIECKON TPyOKe OT
TEeMIIepaTyphl.
Habmoienne n3MeHeHusl BHYTPEHHEH SYHEPTUU TeJla B pe3yNIbTare TeIionepeaun U padoThl BHEIIHUX CHIT.
UccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOHOU U TOPSYEH BOJIBI.
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OmnpeneneHre KOTUYECTBA TEIUIOTHI, MOTYYCHHOTO BOAOW MPHU TEIIOOOMEHE C HATPEThIM METaNTHYECKUM
LUAJTUHIPOM.

Ornpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA.

HccnepoBanue npouecca nCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AYXA.

Ornpenenenne yaeabHON TEIJIOTHI IUIaBICHUS JIb/IA.

Pazjnen 7. DaekTpuyeckne  MATHUTHBIE SIBJICHUS.

Onekrpusanus Ted. JBa poaa sneKkTpuyeckux 3apsanoB. BzauMopaeicTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHITBI B3aUMOJICHCTBUS 3aPsHKCHHBIX TEJ OT BETMYMHBI 3apsIIOB U PACCTOSIHUS MEXKTY
TeIaMu).

Onektpuueckoe moje. Hanmpsok€HHOCTh — anekTpudeckoro mnons. [lpuHnun  cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIA 3eKTpuueckuil 3apsan. CrpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBaHUS 3JIEKTPUUECKOTO TOKA. VICTOUYHHMKM MOCTOSIHHOTO
ToKa. JleMcTBUSI 3IEKTPUYECKOr0 TOKa (TEIUIOBOE, XHMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUH TOK B
KUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuila TOKa. DleKTpuueckoe HampspkeHue. CONpOTUBIEHUE NPOBOJHHUKA.
VYaenpbHOE conmpoTuBiIeHHE BelecTBa. 3akoH Oma Ju1s ydyactka nenu. [locienoBarenbHoe U napajuiesibHOE
COEJIMHEHHE MPOBOAHUKOB.

PabGota u MONIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH JDxoyms—JleHnma. DeKTpuuecKue Ienu |
MOTPeOUTENH IEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHWThHl. B3anMOJEeWCTBHE NOCTOSIHHBIX MarHMTOB. MaruutHoe mnoJjie. MarnutHoe
roJsie 3eMJIM U €ro 3HaueHUe s Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10JIe 3JIEKTPUUYECKOTO TOKA.
[IpumeHeHne »IEKTPOMarHuTOB B TEXHUKE. Jl€MCTBHME MArHUTHOTO IO HA MPOBOJHUK C TOKOM.
DneKTpoABUTaTellb NOCTOSHHOIO TOKa. Mcrosib30BaHue 3JEKTpOABUTATENIel B TEXHUUECKUX YCTPOUCTBAaX U
Ha TPaHCIOpTE.

Oneitel @apagnes. SBneHue 3eKTpoMarHUTHON WHAYKUuuU. [IpaBuno Jlenma. DnexTporeHnepatop.
CriocoObl TIOJIY4eHHS] DJIEKTPUUECKOW HHEPrud. ODJEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX MCTOYHUKAX
SHEPTHUH.

Jemoncmpayuu.

DnekTpu3anus Tenl.

JIBa pona 3JIeKTpPUYECKUX 3apsIOB U B3aUMOJEHCTBUE 3apSKEHHBIX TEl.
YCTpoUCTBO U JEHCTBUE DIEKTPOCKOIIA.
DnexTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[TpoBOTHUKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUYECKOTO MOJIS.
HcTouHNKH MOCTOSHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUH TOK B JKHJIKOCTH.

["a3oBbIii pazpsa.

H3MepeHne cuibl TOKa aMIIEpMETPOM.

N3Mepenune 3JIeKTpUYECKOr0 HAIIPSKEHUS BOJIBTMETPOM.
PeocraTt n marasuH cOnpoOTHUBIICHUN.

B3auMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH PA3EIIECHUS MOJOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIENW MOCTOSTHHBIX MAarHUTOB.
OmneIT Opcrena.

MarsuTHoO€e noje Toka. DIeKTPOMArHuT.

JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
DNEeKTpOABUTATEINb MIOCTOSTHHOTO TOKA.

UccnenoBanue ABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUU.
OnbiTel Papajes.
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3aBUCHUMOCTD HaIlpaBJICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKa.
Jlabopamopmuvie pabomul u onvimol.
OnpIThI 10 HAOTIOECHUIO SJIEKTPU3ALUH TNl MHAYKIUEH U PU CONTPUKOCHOBEHHUHU.
UccnepoBanue AeMCTBUS AIEKTPUUECKOTO MOJISI HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka 1 mpoBepKa paboThl 3JEKTPUUECKOH e MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHue HalpsKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEpe3 PE3UCTOpP, OT CONPOTUBIEHUS PE3UCTOpa U
HaIlpsKEHUsS Ha PE3UCTOPE.
OnBbITHI, TEMOHCTPUPYIOLIHME 3aBUCUMOCTh 3JIEKTPUUYECKOTO COINPOTHUBJICHHUS MPOBOJHUKA OT €0 JIJIMHBI,
IJIOIIAIM ONEPEYHOT0 CEYEHUS M MaTepHala.
[IpoBepka mpaBuia CI0KEHUS HAMIPSKEHUH TIPU MOCIIEI0BATEILHOM COCIMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia s CUIIbI TOKA MIPU NApAJIIEITBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
OrnpeneneHre MOITHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccnepoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYILIETO Y€pe3 JaMIIOUKy, OT HAIPsDKCHHS Ha HE.
Omnpenenenne KII/I narpesarens.
HccnenoBanue MarHuTHOTO B3aUMOJICHCTBUSI IIOCTOSTHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUU U Pa3/ICICHHUH.
UccnenoBanue neicTBus 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITHL, 1€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOJICUCTBUS KAaTYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKA U HaNpaBJIEHUS TOKA B KaTYIIKE.
N3yuenune neiicTBUSA MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u nu3yuenue padboThl JIEKTPOABUTATEIIS.
N3mepenne KI1/] anekTpoaBuratenbHOM yCTaHOBKH.
OMBITH IO UCCIIEOBAHUIO SBJICHHS SJIEKTPOMArHUTHOW WHIYKIIMU: UCCIICIOBAHNE U3MEHEHUN 3HAYEHUS U
HaIlpaBJIEHUsl UHIYKIIMOHHOTO TOKa.
9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHHUS.

Mexannueckoe aABuwxkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOr0 JBHM)KEHUA. PaBHOMEpHOE MpSIMOJMHENHOE ABWXEHHE. HepaBHOMEpHOE MpPSIMOJIMHENHOE
nBukeHue. CpeHsis U MTHOBEHHAs: CKOPOCTh Tella TPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHoyckopeHHOE NpsiMonHeHOe BkeHne. CBoOoHOe nanenne. OnbITel [anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTH. Ilepuox m vacrora oOpamienus. JluHeiliHas u yrioBas
cKopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

Ilepebit  3akoH Hbprorona. Bropoit 3axkoH Hprorona. Tperuit 3akoH Hberotona. IlpuHnun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cuia TPEHUs CKOJIBKEHUS, CHIa TPEHUS MOKOs, JpyTrue
BHJIBI TPCHHUS.

Cuna TsKecTH ¥ 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHe CBOOOAHOTO MajeHus. [|BIKeHNe MIaHeT
Bokpyr CouHiia. [lepBas kocMuueckas ckopoctb. HeBecoMoCTh U meperpysku.

PaBHOoBecue wmarepuanbHON TOukd. AOCONMIOTHO TBEpHOEe Tenmo. PaBHOBecue TBEpAOrO Tenma ¢
3aKpEIUIEHHON OCBIO BpamleHus. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynse tena. I3Menenne umiynbca. MIynbe cuiibl. 3aKOH COXpaHEHMsI MMITylbca. PeakTuBHOE
JIBIKEHUE.

Mexanunueckasi pabota U MoutHoOCTh. PabGoTra cui TskecTd, ynpyroctu, TpeHus. CBs3b SHEpruM U
pabotel. IloreHnmanbHas sHEprus Tena, MOAHSATOrO HajJ MOBEPXHOCThIO 3emiu. [loTeHluanbHas >Heprus
ckaroll npyxusHsl. KuHernueckas sHeprus. Teopema O KHHETHYECKOW DHEPIrUU. 3aKOH COXpaHEHMS
MEXaHWYECKON IHEPTUN.

Jemoncmpayuu.

Habnronenne MexaHMYecKoro ABMXKEHHSI T€JIa OTHOCUTENFHO PAa3HbBIX TNl OTCUETA.
CpaBHeHME yTeH U TPACKTOPUN TBUKEHHSI OJJHOTO M TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.
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N3mepenne ckopoCcTu U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

HaGmroienne ABMKEHUS Tela 0 OKPYKHOCTH.

Habmoienne MexaHM4YecKUX SBJICHHUM, MNPOUCXOASAIUX B cucteme otcuéra «Tenexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKCHHH OTHOCHUTEIIEHO KaOMHETa (DU3HKH.

3aBUCHMOCTb YCKOPEHHMS TeJla OT MacChl Teja U I€UCTBYIOIIEH Ha HETO CHJIBI.

HaGnronenue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TE.

N3meneHune Beca Tena Npu YCKOPEHHOM JIBM)KEHHH.

. Ilepenada nmimymnbca Ipu B3aMMOJEHCTBUU TEIL.

. IIpeoOpa3oBanus SHEPrUU IPU B3aUMOJICHCTBUN TE.

. CoxpaHeHue UMITyJIbca IpU HEYNIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHeHue UMIyjbca IpU aOCOJIFOTHO YIIPYrOM B3aUMOJCHCTBUU.

. HabGnroienue peakTMBHOTO IBUYKECHUSI.

. CoxpaHeHue MEeXaHN4YEeCKOH HEPruH MPHU CBOOOTHOM IaJICHHUH.

. CoxpaHeHne MEXaHUYECKON PHEPIHU NPH IBUKEHUU TeJa M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.
KonctpyrnpoBanue Tpakrta Juisi pa3roHa U JaJIbHEHIIIEro paBHOMEPHOTO ABMKEHUS IIAPUKA UITH TEJICKKH.
Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WK ABMKCHUS [IapUKa 110 HAKIIOHHOM MJIOCKOCTH.
OrnpezenieHne yCKOPEHUs Tela Py PaBHOYCKOPEHHOM JBHKEHUH 110 HAKJIOHHOMW TIJIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IMYTH OT BpPEMEHH IMPH PAaBHOYCKOPEHHOM JBMXKEHHH 0O€3 HauaibHOU
CKOpPOCTH.
[IpoBepka rumoTe3bl: eciu Ipyu PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HayallbHOM CKOPOCTU MyTH OTHOCSITCS KaK
PAI HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMEHU OJMHAKOBBHI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JTABICHHUS.
Onpenenenne KodpGUITUEHTA TPSHUS CKOJBKCHHSL.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenue pabOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBIXKCHHH TeJla TI0 TOPU30HTAIBHON TOBEPXHOCTH.

.OnpeﬂeneHI/Ie pa6OTBI CWJIbl YHIPYIroCTHu IIpU MOABEME I'py3a C HCIHOJB30BAHUCM HCIOABHUXHOIO U

MOJIBUJKHOTO OJIOKOB.
N3y4eHne 3aK0Ha COXpaHEHUs SHEPTUH.
Pa3nen 9. Mexannueckue Kosie0aHUsI M BOJIHBI.
KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MEpHOA, 4acToTa, aMIUIMTY/A.
MatemaTtuueckuil U Npy>KUHHBIN MagTHUKH. [IpeBpalieHre sHepruu npu KonedaTeIbHOM JIBHKEHUU.
3aryxatomue konebanus. BoiHyxneHnHble konebanus. Pesonanc. Mexanuueckue BosiHbl. CBoiicTBa
MEXaHUYECKHX BOJH. [IpoonbHbBIE U MONepeyHbIe BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacpOCTPAHEHUS.
MexaHuuyecKre BOJIHBI B TBEPAOM TeJlE, CEHCMUYECKUE BOJIHBL.
3Byk. [')poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
JHemoncmpayuu.
Habmtoienue xosnebanuil Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habntoienne BeIHYX/IEHHBIX KOoJie0aHUIl U pe30HaHca.
PacnipocTpanenne npofoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
HabmntoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHUI1 pe30HaHC.
Jlabopamopuvie pabomsl u onsimol.
OmnpeneneHre 4acTOTHI U MEpHOAA KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH MOABEIICHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIEpHoa KojeOaHUN MPYKMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCUMOCTH IE€pHOo/ia KoJebaHuil rpysa, MOBEIHIEHHOTO K HUTH, OT MacChl Irpys3a.
OnbIThI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHOo/ia KojeOaHUi MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a u
KECTKOCTHU IIPYKUHBI.
N3mepenune yckopeHust CBOOOTHOTO MaeHUSI.
Pasznea 10. DiieKTpOMarHMTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.



=

RRO©oo N ORWNE

=
N

wnN e

No ok

SoukrwdE

0.
1.
. HOJ’Iy‘ICHI/Ie Oenoro ceera IIpH CJIOKCHUU CBETA PAa3HLIX IIBETOB.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOIHBL. CBOMCTBA 3JIeKTpOMarHUTHBIX BoJiH. [llkana
ANIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3J1€KTPOMAarHUTHBIX BOJIH IS COTOBOI CBSI3U.
DnekTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosiHOBBIE CBOIICTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
N3ydenue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TeneoHa.
Pasnen 11. CBeToBbIe IBJIEHUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. [IpsimosiHelHOE pacnpocTpaHeHHE CBeTa. 3aTMEHMS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomiienne cBera. 3akoH TMpesnomiieHus cBera. [lomHoe BHYTpeHHee OTpaKeHUE CBeETa.
Hcnonbs3oBanue MogHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xox myuedt B inH3e. OnTudeckas cucrema goroanmnapara, MUKpOCKOIa U Teneckorna. [ 1a3 kak
ONnTHYECKasi cucTeMa. bIu30pyKocTh U 1aTbHO30PKOCTb.
Paznoxxenne Oemoro cBera B coekTp. Onbitel HetoToHa. CriokeHHE CHEKTPalbHBIX IIBETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenue n300paskeHHit B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBeTa.
OnTruyeckuii CBETOBO/I.
Xox myueit B coOuparoiiei JInH3e.
X0z JIydeil B pacCEeUBarOIIEH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[TpuHumn neiicTBus goroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
Mopens riasa.
Paznosxenue 6enoro ceera B CIEKT).

Jlabopamopuvie pabomsl u onvimol.
HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrja MaJeHusl.
N3ydeHne xapakTepuCcTHK M300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yIJIa MPEIOMIIEHHsI CBETOBOTO Jiyda OT YyIUIa MAJEHUS Ha TPAHULE «BO3LYX—
CTEKJIION.
[Tonmy4yenne n300paXkeHUi C MOMOIIIbIO COOUPAIOLIECH JTHH3BI.
Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TMH3bI.
OMnbITH IO PA3IOKEHUIO OEJIOr0 CBETA B CHEKTP.
OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPBI.
Paznea 12. KBanToBble sIBJIeHHS.
OmnsiTel Pesepdopaa u rmianerapHas Mozens atomMa. Mozens atoma bopa. Mcnyckanue u nmorsomieHue
cBeTa aroMoM. KBaHTHI. JInHEN4aTbie CIEKTPHI.
PannoaktuBHOCTH. Anb(da, OeTa- 1 ramma-usnydeHusi. CtpoeHre aToMHOro siipa. Hykinonnas monuens
aTOMHOTO sipa. M3oronsl. PagnoaktuBHble npeBpaiuenus. Ileproa nomypacnanga aToMHBIX sIIEp.
SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO YHCENl. DHEPIusi CBSA3U aTOMHBIX
anep. CBs3b Maccel U 3HepruM. Peakuuu cuntesa u nenenus saep. Mcrounnku sHepruu CostHIA U 3BE3 .
AnepHas sHepreTuka. JleicTBUS paguOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3ITy4€HUs U MOTJIOIIEHUS.
CrieKTphl pa3anyHbIX I'a30B.
CrnexTp Bomopo/ia.
Habmtonenue TpexoB B kamepe Busbcona.
PaboTa cuéTurka HOHM3UPYIONUNX U3ITYYECHUH.
Perucrpanus usny4eHus IpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopmuvie pabomol u onvimol.
Habntoienne CriiomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.
HccnenoBanue TpeKOB: U3MEpEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paaroakTuBHOro (oHa.

IloBTOpHTE/ILHO-0000 IO NI MOLYIb.

[ToBTOpPUTENBbHO-0000IIAOMIMKA  MOAYJIb TpEAHA3HAueH JUid CHUCTEeMaTH3aluud U 000OUIeHUS
MPEIMETHOTO CO/ICPIKAHUS U OIBITA I TEIBHOCTH, TPUOOPETEHHOTO MPHU U3YUYEHUH BCETO Kypca (pU3UKH, a
TaK)ke U1 TMOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 5K3aMeHy Mo (u3uke aiis 00ydaromuxcs,
BBIOPABIINX ATOT Y4E€OHBIH MPEIMET.

[Ipu u3yyeHnH TaHHOTO MOAYJISI PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI ACITEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CreunBaeTcs JTOCTMKCHHUE NPEAMETHBIX M METaNpeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB
oOyueHusi, popmMupyeTcs ecTeCTBEHHOHay4YHasi TPaMOTHOCTb: OCBOEHUE HAayYHBIX METOAOB HCCIIEJOBAHMUS
SBIICHUA TPUPOABl M TEXHUKH, OBJAJCHHE YMEHHUSMH OOBACHATh (PU3MUECKUE SBICHUS, NPUMEHSSA
MOJIy4YE€HHBIEC 3HAHMSI, PEellIaTh 3a7aud, B TOM YHCJIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHATBHO JAEATENBHOCTHBIA XapaKTep IAaHHOTO pasfefia pealu3yeTcs 3a CY4ET TOro, 4To
oOyuaroluecs BHIIOJHSAIOT 33/1aHUs, B KOTOPBIX UM IMPEAIaraercs:

Ha OCHOBE IIOJYYCHHBIX 3HAHWUU pAaclo3HaBaTh M HAYYHO OOBSICHATH (DU3UYECKHE SBICHUS B
OKpY>Karolllel MpUpo/ie U OBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIE METOJBI MCCICIOBAaHUA (PU3UUECKUX SIBJICHHMA, B TOM YHUCIIE JUISI MPOBEPKH
TUIOTE3 U OMyYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAay4HBIE OCHOBBI HamOOJiee BaXKHBIX IOCTIDKEHHI COBPEMEHHBIX TEXHOJOTHWH, HalpuMep,
MPAKTUYECKOT0 HCIOJIb30BAaHUS PA3TUYHBIX HCTOYHHKOB SHEPrMU HAa OCHOBE 3aKOHA IMPEBPALCHUS U
COXpaHEHHS BCEX M3BECTHBIX BUIOB DHEPTHUH.

IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBLIET'O OBPA30OBAHUSA

W3yuenne ¢u3Mku Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHMS HANpPaBICHO Ha JOCTIDKCHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

B pesynbprare uzyuenus Qpunku Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHus y 00y4aromierocs 0yayT
c(OPMHUPOBAHBI CIIETYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpUOTHYECKOr0 BOCIMTAHHUS:
- IPOSIBJIEHNE UHTEpPEeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOMN (PM3NUYECKON HAyKH;
- IEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3NKOB;
2) rpaIaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJEHMHM OOILIECTBEHHO 3HAUMMBIX M 3THUYECKUX IMpoOieMm,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHNUEM JIOCTUKEHUN (PU3UKY;
- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;
3) 3cTeTH4ecKOro BOCIMTAHUSA:
- BOCHPHUATHE 3CTETUYECKUX KadecTB (PM3MUECKONM HayKu: €€ TapMOHMYHOTO IOCTPOEHHMSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HAHME IICHHOCTU (PU3MUECKON HAyKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHA
TEXHOJIOTMH, BaXKHEHUIIIEH COCTABIAIOIIEH KYIbTYPbI;
- pa3BUTHE HAyYHOU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIeI0BATENIbCKON AESITETbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMOTYYHS:
- OCO3HaHHUE LIEHHOCTH 0e30MacHOro o0pas3a *H3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH
npaBui 0€30MacHOr0 TOBEACHUS Ha TpPAaHCHOpPTE, Ha JOporax, C JJIEKTPUUYECKUM M  TEIJIOBBIM
000py/IOBaHUEM B JIOMAIIHUX YCIOBUSIX;
- c(hopMHPOBAaHHOCTh HaBBIKAa pedieKCHH, MPU3HAHME CBOETO IMpaBa Ha OMIMOKY M TAaKOro e IMpaBa y
JPYToro 4€eI0BeKa;
6) Tpy10BOr0 BOCIMTAHUSA:



- AKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKaX CEeMbH, 00pa30BaTEIbHOW OpraHU3AIlHH,
ropojia, Kpasi) TeXHOJOTHYECKON M COLMATbHOW HAMPABICHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PUINIECKUX
3HAHUIM;

- HHTEpEC K MPAKTUICCKOMY H3yUeHUIO TPodeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JIOTMYECKOT0 BOCITMTAHMS:

- OpUCHTAIMS HA MpUMEHEHUe (PU3MUYECKUX 3HAHUU I pelIcHHs 3a7ad B 00JacTH OKpYKaIoIIEH Cpelibl,
IUTAHUPOBAHUS ITOCTYIIKOB M OLICHKH MX BO3MOJKHBIX TIOCJICICTBUM I OKPY>KAFOIIECH CPEIbI;

- OCO3HaHHE MI0OATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX PeIIeHUs;

8) aganTanuu K M3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHON CPeabI:

- MOTpeOHOCTh BO B3aWMOJCUCTBUM TIPH BBITIOJHEHUM HCCICAOBAHUNA M TPOCKTOB (PU3UUECKON
HAIMpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- MIOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHICCKYIO IeATCIIBHOCTD;

- HOTPEOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHWH, B TOM YHCIie (DOPMYIUPOBAThH HUJICH, TIOHATHS, TUIIOTE3BI O
(bU3UYECKUX 00BEKTAX U SBJICHUSX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 007aCTH (QU3UKH;

- IJIJAHUPOBAHUE CBOETO PA3BUTHUS B IPHUOOPETECHUH HOBBIX (DU3MUCCKUX 3HAHUIA;

- CTpeMJICHHE aHAIM3UPOBATh U BBISBIIATH B3aMMOCBSI3H MIPUPO/IbI, OOMIECTBA U SKOHOMHUKHU, B TOM YHCJIC C
HCII0JIb30BaHUEM (DU3HYCCKUX 3HAHMIA,

- OIICHKAa CBOUX JICHCTBUH ¢ yd4€TOM BIHUSHUS HA OKPYXKAIOMIYI0 CPEly, BO3MOXKHBIX TNIOOATBHBIX
MOCIIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHus mporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS Yy
oOyyarorerocst 6yayr chopMupoBaHbl MeTampeJMeTHbIe Pe3yJbTaThl, BKJIIOYAIOIINE [103HABATEIbHbIC
yYHUBEpCcaJbHble yueOHBbIE JEWCTBUS, KOMMYHUKAaTHBHBbIE YyHHUBEpCAJIbHbIE Yy4yeOHble  JEHCTBUS,
peryasTHUBHbIE YHUBEpCAbHbIE ydeOHbIE 1EHCTBHS.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBHUS

basoBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

YCTaHaBJIMBATb CYHIGCTBGHHI)II\/’I IIpHU3HAK Knaccn@nxaunn, OCHOBAHUA HJIA O606IH€HI/I$I " CPAaBHCHUA,
BBIBJIATE 3aKOHOMEPHOCTU U IIPOTHUBOPCUUA B PACCMATPUBACMBIX q)aKTaX, JAaHHBIX " Ha6J'IIOI[€HI/I$IX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3U IIPHU HU3YYCHHUU (1)I/ISI/I‘I€CKI/IX SIBJIEHUU U IponeccoB, ACIaTb
BBIBOJIbI C HCIIOJIB30BAHHUEM JACAYKTUBHBIX W HMHAYKTHUBHBIX YMOSaKJIIOquI/Iﬁ, BbIIBUT'ATh THUIIOTE3BI O
B3aMMOCBS3SX (PU3NUECKUX BEIHUNH;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemeHus ydyeOHoW ¢u3nyecko 3amaun (CpaBHEHHE HECKOJIBKHX
BapHaHTOB pellIeHus, BEIOOp Hanbosee MOoAXO0IAIET0 ¢ YUETOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHEB).
basoBble ucciienoBare/ibCKHe AeHCTBUA:

WCIIO0JIH30BaTh BOMPOCHI KaK UCCIIENOBATEILCKIUI HHCTPYMEHT MTO3HAHMUS,;

MPOBOAUTH IO CAaMOCTOSATEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJOXKHBIM (U3NYECKUN SKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNS,

OILICHWBATh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTh WMH(MOPMAIIMIO, TONYYEHHYIO B XOJI€ HCCIIECIOBAaHUS WU
JKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS] W BBIBOABI IO pe3yJabTaTaM IMPOBEAEHHOTO HAOIIOICHUS,
OMBITA, UCCIICIOBAHNS,

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKHX MPOIECCOB, a TaKXKe BBIIBUTATH
MPEAIOJIOKCHUA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Padorta ¢ undopmanmeii:



MPUMEHSTh Pa3IMYHbIC METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U 0TOOpEe MH(DOPMAITUK MITH TaHHBIX
¢ y4€TOM IpeNIO’)KEHHON yueOHOU (U3nUecKoil 3a1auu;

aHAJM3UPOBaTh, CHCTEMAaTU3UPOBAaTh W WHTEPIPETHPOBATH HHMDOPMAIMIO PA3IUYHBIX BUIOB H (QOpM
MIPEICTABIICHHUS,

CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (opMy mpencTaBieHuss HHOOPMALMU U HILUIIOCTPUPOBATH
pelaemMble 3a/1a4i HECIIOKHBIMH CXEMaMH, JJHarpaMMaMH, HHOHM rpaUKoil 1 X KOMOMHALIUSIMH.
KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIe JeiicCTBHS:

B XOJe OOCYXJIEHHUs yd4eOHOro MaTepuana, pe3yabTaToB J1abOpaTOPHBIX PAbOT W TPOCKTOB 3a/1aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCY)KIaeMOW TeMbl M BBICKAa3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE 3aJa4d U
noJiiep KkaHue OaroXenaTeaIbHOCTH OOLICHNUS;

COIOCTABJIATh CBOM CYXJICHHUS C CYKICHHUSMHU JAPYIMX YYaCTHUKOB JIMAIIOTa, OOHAPY)XHUBATh Pas3iMuue H
CXOJICTBO TMO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHMSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;

NyOJMYHO TPEACTABISTh PE3yJAbTAaThl BHIIOJIHEHHOTO (PU3MYECKOrO OIbITa (IKCIIEPUMEHTA, UCCIICIOBAHMS,
IIPOEKTA);

MOHMMaTh M UCIOJb30BaTh TMPEUMYIIECTBA KOMAHIHOH M WHAMBHUIYAJIbHOW pabOThl NPHU pEIICHUU
KOHKPETHOW (PU3NYECKO MPOOIIEMBI;

NPUHUMATh e COBMECTHOW JICATEIBHOCTH, OPraHU30BBIBaTh [CUCTBHA 10 €€ JIOCTHKCHHIO:
pacnpenensaTh poiH, OO0CYXKIaTh MPOLECCHl M PE3yJibTaThl COBMECTHOW padoThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

BBINIOJIHATh CBOKO 4YacTh pPaOOThI, JOCTHras Ka4eCTBECHHOTO pe3yJibTaTa MO CBOEMY HANPaBICHUIO M
KOOPJIMHUPYSI CBOM JICHCTBUS C IPYTMMH YICHAMU KOMAaH/IbI;

OLICHMBaTh Ka4yeCTBO CBOCrO BKJIaAa B OOMMHA MPOAYKT IO KPHUTEPUSIM, CaMOCTOSTEIHLHO
cOpMyIMPOBaHHBIM yYaCTHUKAMU B3aMOJICHCTBUSL.

PeI‘y.J'IﬂTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranuzanmusi:

BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOUIUX A pelieHus (pU3MUeCcKUX 3HaAHHIA;
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJAX MPUHATHUS pelIeHUH (MHIUBUAYaJbHOE, MPUHATUE pEIIEHUs B
rpyIIe, IpUHIATHE peIIeHU rpymnmnoil);

CaMOCTOSITEJILHO COCTABJISITh aJITOPUTM pellieHus: (U3MYeCcKOl 3a7auu WIK IUIaHa UCCIEOBaHUs C Y4ETOM
HUMEIOLIUXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTh IIpe/jlaraéMble BapUaHTBI
peLIeHu;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJVIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJylaraTh IUlaH e€ N3MEHEeHHUS;

OOBSICHATh TNPUYMHBl JOCTHXKEHHMS (HEIOCTH)KEHUS) pe3ylbTaToOB JESITEIbHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHCIE B XOJ| BHIIOJHEHUS (PU3MYECKOTO UCCIEIOBAHMS WIIH
IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHHBIIMXCS CHUTYallMi, YCTaHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJU U YCIOBHIM;

CTaBUTh ce0s Ha MECTO JIPYroro yejioBeka B XOJe CIopa WM JUCKYCCHM Ha HAyYHYIO Te€My, TOHUMATb
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYroro;

MpU3HABaTh CBOE MPAaBO Ha OMIMOKY MpH pelieHuH (U3MUECKUX 3a]ad WM B YTBEPXKJIEHUSX HA Hay4yHbIE
TEMBI U TaKOE K€ IIPABO JAPYTOro.

MNPEAMETHBIE PE3YJBbTATHBI

K xoniy oOydenust B 7 KJjacce NpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTb
Cc(OPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:



UCTOJb30BATh TMOHATHUA: (U3NYECKHE M XHMUYECKHUE SBJICHUS, HAONMIOACHUE, SKCIEPUMEHT, MOJEIb,
TUIIOTE3a, eAMHUIBI (PU3MYECKHX BEUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHMS BemecTBa (TBEpAOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE IBIDKCHHE (paBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TPacKTOpUs, paBHOJCHCTByMOIAs cuiua, JaedopMainus (ympyras, IUIaCTHYECKasl), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IbI;

paznmuyarh siBieHus (auddysus, TemmoBoe JBM)KEHHWE YAaCTHUI[ BEIIECTBA, PABHOMEPHOE JIBUKCHUE,
HEPAaBHOMEPHOE IBMKEHUE, MHEPLMs, B3aUMOJCHCTBUE TEJI, PABHOBECUE TBEPIABIX TEI C 3aKPEIUIEHHOU
OCBIO BpalleHHUs], NIepeiaya JaBiIeHUs TBEPABIMU TeJIaMH, KUAKOCTSIMH U Ta3amMH, aTMOoc(epHOe TaBJICHHE,
IJIaBaHUE TeJl, IPEBPAILEHUs] MEXaHUUECKOM S3HEPTUH) IO ONIMCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSBICHUE HW3YUYEHHBIX (U3NYECKUX SBICHHA B OKPYXKAIOIIEM MHpE, B TOM 4YHCIE
¢usnveckue sIBICHUS B MPUPOJEC: MPUMEPHI JABWKECHUSA C PA3TUYHBIMUA CKOPOCTSIMH B JKUBOW M HEKUBOM
MPUPOJE, NEHUCTBUE CHIIBI TPEHUSI B MPHUPOAE M TEXHHUKE, BIUSHHUE aTMOCHEPHOTO MABJICHHS Ha KUBOU
OpraHusM, IUIaBaHWE DPbIO, pblUaru B TeJIe YEJIOBEKa, IPU 3TOM IEPEBOAMTH IMPAKTHYECKYIO 3a1ady B
yueOHYI0, BBIACIATH CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUI;

OIMCHIBATh W3YyYCHHBIC CBOWCTBA TN M (U3NYECKHUE SBICHHS, UCHOIB3YS (PU3MUECKUE BEIWYMHBI (Macca,
00BEM, MIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSAS. CKOPOCTh, CUJIA YIPYTOCTH, CUJIa TSKECTH,
BEC Teja, CUJIa TPEHUs, JlaBjeHue (TBEPAOro Tela, KUIKOCTH, T'a3a), BhITAJIKUBAIOLIAS CHUJla, MEXaHUYeCKas
paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KO3(Q(UIMEHT IMOJIE3HOTO ACHCTBHS MEXaHH3MOB,
KUHETHYECKasi W TOTCHIMAIbHAs SHEPrusi), MPU ONMUCAHWHU IPABWIBHO TPAKTOBATH (U3UYECKUH CMBICH
UCIOJIb3YEMBIX BEIWYMH, UX OOO3HAYEHHUS] U €OUHUIBI (U3UYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYHHY C JAPYTUMH BEIWYMHAMH, CTPOUTH TPapUKU HU3yUEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKHUE SIBICHUS WM MPOILECCHI, MCIOIb3Ysl MPaBHIA CIOXKEHHUS CHUII
(Boonmp omHOW TpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUJIO PAaBHOBECUS phbluara
(6moka), «30J10TO€ MPABHIIO» MEXAaHUKH, 3aKOH COXPAHEHHs] MEXaHMYECKOH SHEpruu, MpU STOM JaBaTh
CIIOBECHYIO (DPOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MaTEMAaTHIECKOE BHIPAKCHHE;

OOBSICHATh (U3MYECKUE SBJIECHUS, MPOLECCHl U CBOMCTBA Te€Jl, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyallMi
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
n3 1-2 joruyeckux IIAaroB ¢ ONOpod Ha 1—2 M3ydyeHHBIX CBOMCTBA (DPU3MUECKHUX SIBICHUH, (PU3NYECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a7a4i B 1—2 NEWCTBUS, UCIOJIB3YS 3aKOHBI U (HOPMYJIBI, CBA3BIBAIONINE (PU3HMUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCIIOBUS 33/1a4dl 3alHChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATH (PU3NUECKUE
BEJIMYMHBI B (POPMYJIIBI U IPOBOJUTH pacu&Thl, HAXOJUTh CIIPABOYHBIEC JaHHbIE, HEOOXOAUMBIE Ul PELICHUS
3aJ1a4, OLIEHUBATh PEAIMCTUYHOCTh MOJYyYEeHHON (PU3UUECKOI BEINYMHBL;

pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXHO PELIUTh NMPH MOMOLIM (U3MYECKUX METOJ0B, B ONHCAHUU
HCCIIEIOBAaHMsI BBIJENATh HPOBEPAEMOE MpEaNojokeHue (TUIoTe3y), pa3inuyaTb M HMHTEPIPETUPOBAThH
MIOJIYYEHHBIN pe3yJIbTaT, HAXOUTh OLIMOKH B XOJI€ OTIbITA, JIEJIaTh BBIBOJIBI 10 €0 PE3yJIbTaTaM;

MIPOBOJIUTH OTIBITHI MO HAOMIOIEHUIO (PU3MUYECKUX SIBICHUHM WK (PU3HMUECKUX CBOMCTB Tel: (popMyIupoBaTh
IpoBEpsEeMbIe TPEINOI0KEHUS, COOUPaTh YCTAaHOBKY M3 MPEIJIOKEHHOT0 000PYAOBaHUS, 3alUChIBATh X0
omnbITa U (OPMYIHPOBATH BHIBOBL;

BBITOJIHATE TPSIMbIE M3MEpPEHHs] PacCTOSIHUSA, BPEMEHH, Macchl Tejia, o0bEMa, CHIBI M TeMIIEpaTyphl C
HCIOJb30BAHUEM AaHAJOTOBBIX M IM(POBBIX NPHOOPOB, 3aMMCHIBATH IOKa3aHUs NPUOOPOB C Y4ETOM
3aJJaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUII;

MPOBOJIUTh MCCJIEOBAHUE 3aBUCUMOCTH OJHOM (pU3MUECKOW BEIMYUHBI OT APYrod C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCMMOCTH IYTH PaBHOMEPHO JBMXKYILIETOCsl Tejla OT BPEMEHH JABM)KEHHUS Tena,
CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja, KayecTBa 00pabOTKM MOBEPXHOCTEH Tell M HE3aBUCHMOCTH CHJIBI
TPEHMSI OT IJIOLIAAN CONPUKOCHOBEHUS TEN, CHUJIbl YIPYTOCTH OT YIJIMHEHUS NMPYXUHBI, BHITAIKMBAIOLIEH
CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Teja M OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH
TeNa, OT MIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJI0, YCIOBUN IUIABAaHUS TeJ, YCIOBUN pPaBHOBECHUS pbluara u
0JIOKOB), y4aCTBOBaTh B IUIAHHMPOBAHUM Y4E€OHOTO HCCIICIOBAHUS, COOMpATh YCTAHOBKY W BBHITIOJIHSTH
U3MEpEHUus, CIeays MpeaoKEeHHOMY IUIaHy, (UKCHUPOBATh pe3yiabTaThl IOJYYEHHOH 3aBUCHMOCTH



(GU3MYECKUX BEIMYMH B BUJEC MPEIJIOKEHHBIX TaOMUI] W rpaduKoB, HelaTh BHIBOJLI 1O PE3yIbTaTaM
UCCIIETOBAHMUS;
MPOBOJNTHh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYWH (IJIOTHOCTH BEIIECTBA KUIKOCTH U TBEPIOTO
TeNa, CUja TPEHUS CKOJBKCHHUS, TABJICHUE BO3/IyXa, BBITATKUBAIOIIAS CHJIA, ICUCTBYIOMIAs HA MOTPYKEHHOE
B KHUJIKOCTb TeJO, KO3()PUIMEHT MOJIE3HOTO ACUCTBUSA MPOCTHIX MEXAaHU3MOB), CIEAYs HPEIIOKEHHOU
WHCTPYKIMHU: TPH BBHIMOTHCHHH H3MEPEHUN COOMpATh ASKCICPUMEHTATBHYIO YCTAHOBKY M BBIYUCIISTH
3HaYEHUE UCKOMOU BEJIIMYMHBL;
co0Ir0IaTh MpaBuiIa TEXHUKHA OE30MACHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
YKa3bIBaTh MPHUHIIMIBI ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOWMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAIOIITUECS COCYIbI, 0apOMETp, phIvar, MOABUKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TJI0CKOCTH;
XapaKTepu30BaTh MPUHLMUIIBI IEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha MX
omucaHus (B TOM 4YHCIIe: TOIIIMITHUKH, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUNA TIPECC, MaHOMETD,
BBICOTOMEp, IOPIIHEBOIl HAcOC, apeoMeTp), UCHOJNB3YysS 3HAHUS O CBOMCTBaX (DM3MUECKUX SBICHUH H
HeoOXouMBbIe (PU3HUECKHE 3aKOHBI H 3aKOHOMEPHOCTH;
MPUBOJUTH MPUMEPHI (HAXOIUTh UHGOPMAIUIO O MPUMEpaxX) MPAKTUYECKOr0 MCIONIb30BaHUs (U3NUECKUX
3HAHUW B TOBCEJHEBHOW >KM3HM Il oOecredeHus Oe30MacHOCTH HpU OOpalleHHH ¢ NpudopamMu |
TEXHUYECKUMH YCTPONCTBAMH, COXPAaHEHUS 3I0POBbS U COOIIOJICHUS HOPM IKOJIOTHYSCKOTO MOBEICHUS B
OKpY>Karoleu cpene;
OCYIIECTBISTH OTOOpP MCTOYHUKOB WMHGpopManuu B VHTEpHETE B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM
3alpocoM, Ha OCHOBE HMCIOIIMXCS 3HAHWW M TYTEM CPaBHEHHS PA3IMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpPMaILIHIO, KOTOpas ABJISETCS MPOTUBOPEUUBOI HITU MOXKET ObITh HEJOCTOBEPHOM;
WCIOJIb30BaTh IPH BBHIMIOJHCHUH YYCOHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (UIUIECKOTO
COJIEpKaHUsl, CIIPABOYHBIC MaTepHUalIbl, peCypchl ceTu MHTEepHET, BIajeTh NpHéMaMi KOHCIICKTHPOBAHUS
TeKcTa, mpeodpazoBaHusi HHGOPMAIIUHU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC KpaTKHWE IHUCHMEHHBIE W YCTHBIE COOOIIEHUSI HA OCHOBE 2—-3 HCTOYHHUKOB
nHpopManui (PU3NIECKOTO COJECPKAHUSA, B TOM 4YHCIE IyOJUYHO JIelaTh KpaTKUE COOOIICHHS O
pe3ynbTaTtax MPOEKTOB WM YUeOHBIX HCCIEAOBAaHUN, MPU 3TOM TPAMOTHO HCIIOJIb30BATh H3YUEHHBIH
MOHATHIHBIHN ammapar Kypca GU3UKH, COMPOBOKIATH BRICTYIIICHHE MTPE3CHTAITUCH;
MpPU  BBIIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUI pacmpenensTh OO0sI3aHHOCTH B TpyMNe B
COOTBETCTBMHM C TOCTAaBIICHHBIMU 3a/ladyaMH, CIIEUTh 3a BBIMIOJHEHUEM IUIaHA [JEHCTBUI, aJeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B JICATEIHHOCTH TPYNIBI, BBICTpPAaUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYXKAIOLTUX.

K xonmy oOyueHust B 8 kjacce mpeIMeTHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaThb
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:
MCIIOJIb30BaTh TOHSTHS: Macca M pa3Mephbl MOJICKYJI, TEIUIOBOE JIBIDKEHHUE aTOMOB M MOJICKYJI, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTALTUYECCKHE W aMOp(HBIC Tella, HACBHIIICHHBIH W HEHACHIIICHHBIA Tap,
BIQXKHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JBUTATENb, JJIEMEHTapHBIH
ANMEKTPUUICCKUHN 3apsif, JICKTPHUUECKOE TIOJIe, MPOBOJHUKHA M JIUAJICKTPUKH, IMOCTOSHHBIA SJICKTPHUSCKUAN
TOK, MAarHUTHOE TI0JIE;
pa3auyath SBJICHUS (TEIUIOBOE paCIIMpPEHUE U CKATHE, TeIlIoNepeiada, TeIIOBOe paBHOBECHE, CMaYBaHUE,
KaMWJUSIPHBIE SBJICHHSI, UCTIApEeHUe, KOHJCHC AN, TUIaBlIieHUe, KpUCTAJUTH3aIls (OTBepACBaHNE), KUTICHHE,
Terionepenada  (TEIUIONPOBOIHOCTh, KOHBEKIWS, W3JIYUCHHE), DJIEKTPU3alUsA TeJ, B3aUMOJICHCTBUE
3aps0B, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJCWCTBHE MAarHUTOB, JCHCTBHE
MarHMTHOTO TIOJI HA TIPOBOJHUK C TOKOM, JICKTPOMArHWTHAS WHIYKITUS) 10 OIMMHMCAHUIO WX XapaKTEPHBIX
CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (pU3MUecKoe SBICHHE;
pacro3HaBaTh MPOSIBIICHUE H3YUECHHBIX (U3WYCCKUX SBIICHUH B OKPYXKAIOMEM MHpE, B TOM YHCIIEC
¢du3nyeckrue SBICHUS B TPHPOJEC: IMOBEPXHOCTHOE HATSDKEHHWE W KalWUIAPHBIC SBICHUS B TPHPOJIC,
KpUCTAIIBI B TIpupoae, uanydeHnue ColnHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHera, J3JIEKTPUYECKHE SBJICHHS B atMocdepe, JJIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHMTHOE ToJie 3emMid, apeld MoIrCoB, POJIb MATHUTHOTO OIS AJIS )KU3HU HA 3eMIie, MOJSIPHOE CHsTHUE,
MIPU 3TOM TNEPEBOUTH MPAKTUUYECKYIO 33a[auy B y4EOHYIO, BBIIEIATh CYUIECTBEHHbIE CBOWCTBA (TIPU3HAKK)
(bU3NYECKUX SIBICHHIA;



ONMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBJICHUS, HCIONb3YS (U3MYECKHE BETUUHUHBI
(TemnepaTypa, BHYTPEHHSSI SHEPTHsl, KOJHMUYECTBO TEIUIOTHI, YeNbHasl TEIIOEMKOCTh BEIECTBA, YAEIbHas
TEIUIOTa IUIABJIEHHUS, YAEIbHAas TEIUIOTa MapooOpa3oBaHUs, yJlelbHas TeIUIoTa CropaHus TOIUIUBA,
KOO(Q(QUIHUEHT TOJE3HOTO JEHCTBHS TEIUIOBOW MAIIMHBL, OTHOCHUTENbHAS BJIAXKHOCTh BO3]yXa,
UIEKTPUUECKUI 3apsf, cuila TOKa, JIEKTPUYECKOE HAIpPSKEHHE, CONPOTHBIIEHUE MPOBOAHUKA, YAEIbHOE
COIIPOTHBIICHUE BEIIECTBA, PadOTa MW MOIIHOCTh JIIEKTPHUUYECKOTO TOKA), HPU OMUCAHUU IPABHIBHO
TPAKTOBaTh (PU3MUYECKHUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IUHULIBI (PU3MUECKUX BEJIMYHMH,
HaXoAuTh (HOPMYJbI, CBSA3BIBAIOIIME JAHHYIO (DPM3UYECKYIO BEIMUYMHY C JIPYTMMHU BEIMYMHAMH, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS M IPOLECCHI, HCIOJb3Ys] OCHOBHBIC MOJOKCHHS
MOJICKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOSHHsI BEIIECTBA, NPUHIMI CYNEpHO3UIMU Tosiel  (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma Juid yyacTka 1enw, 3akoH /pxoyna—Jlenua,
3aKOH COXpAHEHMs SHEpPIHH, MPU ATOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alMCBIBATH €r0
MaTEeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATh (PU3UUECKUE TPOLECCHl M CBOWCTBA TeJd, B TOM 4YHCI€ M B KOHTEKCTE CHUTYaIHi
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATH NMPUUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOHTH OOBSICHEHHE
u3 1-2 jormyeckux IaroB ¢ omnopoil Ha 1-2 u3ydyeHHBIX CBOMCTBAa (PU3MUECKUX SABICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacuy€THble 3a1auu B 2—3 JEHCTBMs, UCIOJB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJOBUS 3aJaydl 3alMChIBATh KPATKOE YCIIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX JUISl PeLIeHUs 3a/1a4M, BBIOMPATh 3aKOHBI U (OpMYJIbl, HEOOXOAUMBIE AT €€ pelieHus], IPOBOIUTh
pacy€Thl U CPaBHUBATH MOJIyYEHHOE 3HaUYCHUE (PU3MUYECKON BEIMYMHBI C M3BECTHBIMU JAaHHBIMU;
pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh NpPU MOMOIIM (U3NYECKHX METOJOB, HCIOIb3YS
OINMCaHME HCCIENOBaHMA, BBIJCIATH MPOBEPSIEMOE IPENNOJI0XKEHUE, OLEHUBATh MPABUIBHOCTb MOPSIKA
MIPOBE/ICHUS MCCIIEIOBAHNUS, I€TaTh BBIBOBI;

IIPOBOJIUTH OMBITHI MO0 HAOMIOAEHUIO (PU3MUYECKUX SIBJICHUM WINM (U3HMUECKUX CBONCTB TeJ (KalWUIApHbIE
SIBJICHMSI, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00béma, TeMiepaTypbl, CKOPOCTHU MPOLECCa OCTHIBAHUS U
HarpeBaHUs NP M3ITYYEHUH OT I[BETa M3JIYYAONIel (ITOTIIOMIA0NIEH) MOBEPXHOCTH, CKOPOCTh HCHApEHUs
BOJIbI OT TEMIIEPATyphl >KUIKOCTU M IUIOMAAU €€ TMOBEPXHOCTH, AJIEKTpHU3alUs Ted U B3aUMOACHCTBHUE
AIIEKTPUUYECKUX 3aps0B, B3aMMOJICHCTBHE MOCTOSHHBIX MAarHMUTOB, BH3YaJIM3alldsi MAarHUTHBIX TOJIEH
MOCTOSIHHBIX MAarHuTOB, JIEHCTBHMSI MarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, CBOICTBA 3JEKTPOMArHMTA,
CBOMCTBA 3JEKTPOABUIATENsl IOCTOSIHHOIO TOKa): (OpMyIHpOBaTh MpOBEpsieMble MPEANOI0KEHNUS,
coOupaTh YCTaHOBKY M3 TMpPEJIOKEHHOT0 O0OpYAOBaHMs, OMHUCHIBATH XOJA ONbITa U (HOPMYIUPOBATH
BBIBOJIBI;

BBIMOJIHATE MpsIMbIE W3MEPEHHUs] TEeMIIepaTyphbl, OTHOCHTEIbHON BIAXXHOCTH BO3/1yXa, CHJIBI TOKa,
HanpsDKeHUsl C UCIOJIb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JATYMKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATb
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

IPOBOJIUTh MCCIEIOBAHUE 3aBUCHUMOCTH OIHON (PU3MUECKOM BETMYMHBI OT JPYro € HCHOJIb30BAHUEM
NPSMBIX HM3MEpEeHUH (3aBUCHUMOCTb CONPOTUBIIECHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAM MONEPEeYHOro
CEUCHHSI U yJIEIFHOTO COMPOTHBIICHUS BEIECTBA MPOBOJIHUKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJAHUK, OT
HanpsOKeHUs Ha MPOBOJHHUKE, MCCIEJOBAHUE IIOCIEIOBATENBHOTO M IMapajuIeIbHOIO COEAMHEHUI
MPOBOJTHUKOB): IIJIAHUPOBATh HCCIENOBaHWE, COOMpATh YCTAHOBKY M BBIMOJHATH H3MEPEHHs, CIEIys
NPEUIOKEHHOMY TUIaHy, (UKCHPOBATH PE3yabTaThl MOJIYYEHHOM 3aBUCMMOCTH B BHUJE TaOaHIl M IpadUKOB,
JIeTIaTh BEIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBaHUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEeHUs (QHU3MUECKUX BelMW4YMH (yAenabHas TeIIOEMKOCTh BEIIECTBa,
COINIPOTHBIIEHUE TPOBOJHUKA, PabOTa M MOIIHOCTh 3JIEKTPHUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHMS,
coOHMpaTh IKCIEPUMEHTATBHYIO YCTaHOBKY, CII€Iys TPEAIOKEHHONH HMHCTPYKIIMH, ¥ BBIYMCIATH 3HAUYCHUE
BEJIMYMHBI;

co0III0AaTh MpaBuiia TEXHUKHM 0€30IaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM;
XapaKTepU30BaTh NMPUHIUIBI JEHCTBUS N3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWMCTB C OMOpPOH HA WX
onucaHus (B TOM 4YHCIE: CHCT€Ma OTOIJIEHHS [JOMOB, THUI'POMETp, IapoBas TypOHHA, amIepMerp,
BOJIETMETP, CYETYMK DJICKTPUUYECKOH DSHEPruM, HIIEKTPOOCBETUTENbHBIE TNPUOOPBI, HarpeBaTeiIbHbIC
IEKTPOIIPUOOPB!  (IPUMEPBI), DIEKTPUUECKHE MPEJOXPAHUTENIH, HIIEKTPOMArHUT, 3IIEKTPOABUraTesb



MOCTOSIHHOTO TOKA), UCMOJb3Yysl 3HAHUSA O CBOMCTBAaX (hPM3MYECKHX SBICHHHA M HEOOXomuMmble (pu3nyeckue
3aKOHOMEPHOCTH;
pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOHCTBA U U3MEPHUTEIbHBIE TPUOOPHI IO CXEMaM U CXEMATUYHBIM
pPUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTENb BHYTPEHHEIO CrOpaHus,
3JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBbI AJIEKTPUUECKHUX LeNel C MOCIe10BaTeIbHbIM U MapajllebHbIM
COCIMHEHUEM AJIEMEHTOB, pa3jinyasi yCIOBHBIE 0003HAYECHUS JIEMEHTOB JIEKTPHUECKUX ETeH;
IPUBOAUTH IIPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEpPaxX) MPAKTUUYECKOr0 UCHOIb30BAHUSA (PU3NUECKUX
3HaHUIl B IOBCEIHEBHOW XM3HM JuId oOecrieuyeHHs Oe30MacHOCTH Npu OOpalleHuu ¢ NpudbopamMu U
TEXHUYECKHMHU YCTPONCTBAMHU, COXPAaHEHHS 3/10POBbsI M COOJIOACHUS HOPM 3KOJOTMUYECKOTO MOBEACHHS B
OKPYKAaIOILEH Cpelie;
OCYIIECTBIATh MOUCK HH(OpMaruu (U3NYecKoro conepkanus B VHTepHETe, Ha OCHOBE HMEIOIIUXCS
3HaHUN M MyTEM CpPaBHEHMS JIOTIOJHUTENBHBIX MCTOUYHUKOB BBIACIATH MHPOPMALUIO, KOTOpAs SIBIISETCS
IIPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOI;
UCTOJIb30BaTh MpPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUIl HAyYHO-TIOMYJSAPHYIO JHUTEparypy (U3NUIECKOro
COJIEpKaHus, CIIPaBOYHBbIE MaTEpHalbl, pecypchl ceTu MHTEepHET, BIaaeTs NpUEMaMU KOHCIEKTUPOBAHUS
TeKcTa, NpeodpazoBaHus HPOPMALIMU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
co3JlaBaTb COOCTBEHHbIE IHCbMEHHBIE U KpaTKUE YCTHbIE COOOLIeHHs, 0000mas HHQOpMaLUo U3
HECKOJIbKUX HMCTOYHHMKOB (PU3MYECKOIO COJEpKaHUs, B TOM 4YHUCIE MyOIMYHO HPEICTABIATh PE3YJIbTAThI
IIPOEKTHOM WJIM UCCIIEJOBATEIbCKON JEATEIbHOCTH, MPU ITOM TIPaMOTHO HCIOJIb30BaTh H3yYEHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3MKH, COIIPOBOKAATH BBICTYIUICHUE NPE3eHTaLUEeH;
IIPY BBITIOJIHEHUH YI€OHBIX MPOEKTOB M UCCIICAOBAHUHN (PH3MUECKUX MPOIECCOB PACIPEACIATh 00s3aHHOCTH
B TpyIIE€ B COOTBETCTBUM C IOCTABJIEHHBIMU 3aJjauaMi, CJIEAUTH 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLCHMBATh COOCTBEHHBIH BKJAJ B JAEATEIHOCTb I'PYIIIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOICHCTBHUE, IPOSBIISISI TOTOBHOCTD Pa3pemiaTh KOH(DIUKTHI.

K koH1y o0ydyeHus B 9 kjiacce ImpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:
UCIIOJIb30BaTh IIOHATHA: CHUCTEMa OTCU€Ta, MaTepuallbHas TOYKa, TPAEKTOPUs, OTHOCUTEIbHOCTD
MEXaHUYECKOro JBWXeHMd, aedopmaius (ynpyras, IUIacTUYecKasl), TPEHHUE, LEHTPOCTPEMUTENIbHOE
YCKOpEHHUE, HEBECOMOCTb U NEperpy3kH, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TAXKECTH
TBEPJIOTO TeNla, PaBHOBECHE, MEXAHWYECKHE KOJeOaHUs W BOJHBI, 3BYK, MHOQPa3BYK M YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1albHO30PKOCTD,
CIIEKTPBI UCITYCKaHHs U TOTJIOMIEHHMS, allb(a, OeTa- U raMMa-u3aydeHus, U30TOIIbI, siJiepHasi SHEPreTUKa;
pa3nuyath SIBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBHKEHHE, PABHOYCKOPEHHOE
NpSIMOJIMHENHOE JIBMJKEHUE, CBOOOJHOE TMAJCHHME TeEJl, pPAaBHOMEPHOE JIBUKEHHE 110 OKPYKHOCTH,
B3aMMOJICHCTBHE TeJl, peaKTUBHOE JIBUXKEHHE, KoJeOaTeNbHOe ABMKEHHE (3aTyXalolle U BBIHY)KJICHHbIC
Koje0aHusl), PE30HAHC, BOJHOBOE JBW)KEHHE, OTPAXEHHE 3BYyKa, IPSMOJMHEHHOE paclpoCTpaHEHHE,
OTpaKCHHE U MpPEJOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTpaXEHHE CBETa, pas3jiokeHHe Oenoro cpera B
CHEKTp M CJOXEHHE CHEKTPaJbHBIX I[BETOB, IUCIEPCUSl CBETa, €CTECTBEHHAs PaJIUOAKTUBHOCTD,
BO3HUKHOBEHHUE JIMHENYATOr0 CHEKTpa M3IY4YEHHs) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;
pacrio3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKpYyXKalolleM Mupe (B TOM dHCIe
¢du3nyeckue SBICHUS B IPUPOJIE: MPHIUBBI U OTJIMBBI, IBIKeHUE M1aHeT COTHEUHOM CUCTEMBbI, PEaKTUBHOE
JBUKEHHME >KMBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB XKMUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 5XO0, IIBETa TeJ, OINTHYECKHUE SBJICHHS B NpUPOAE, OHOJOTMYECKOe IeHCTBHE BHUIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3JyY€HUU, €CTECTBEHHBIH DPaJIMOAKTHBHBIA (OH, KOCMHUYECKHUE
Jy4d, PaJUOaKTHMBHOE H3JIyY€HUE IPHUPOAHBIX MHUHEPAJIOB, ACUCTBHE pAJAMOAKTUBHBIX W3IYy4CHHH Ha
OpraHM3M 4eJOBeKa), MPHU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3aJauy B y4eOHYIO, BBIIEIATh CYIIECTBEHHBIE
CBOMCTBA (IpU3HAKK) GU3UUECKUX SIBICHUMA;
OIHCHIBATh U3YUYEHHbIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIOB3YS (PU3NYECKUE BETUUUHBI (CpeaHss
1 MIHOBEHHAas CKOpPOCTb Teja MPU HEPAaBHOMEPHOM JBHUKEHHUH, YCKOpEHUE, NepeMeleHe, MyTh, yriioBas
CKOpOCTb, CHJIa TPEHHUS, CHJAa YIOPYTOCTH, CHJa TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJaeHHs, BEC Tela,
UMIIYJbC TeJa, UMILYJIbC CHJIbI, MEXaHuWdeckas paboTa W MOIIHOCTb, MOTEHLUAJIbHAs JHEPrus Tena,
MIOJIHATOTO HaJ IOBEPXHOCTBIO 3€MJIM, TOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBI, KHHETUUECKAsl SHEPT U4,



MOJTHAsI MEXaHUYeCKasl SHEPTus, MEPHO U YacToTa KojeOaHMi, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHa, CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMJICHHUS Cpenbl), IPH OMNHCAHUM MPABHIBHO TPaKTOBATh
¢u3nUYecKuil CMBICT UCMOJIb3yEeMbIX BEIMYUH, 0003HAYECHUSI U €IUHMIBI (PU3NYECKUX BEIUYMH, HAXOIUThH
(GbopMyIibl, CBSI3BIBAIOIINE JaHHYIO (DU3UYECKYI0 BEJIUYHMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SBJICHUS U MPOLECCHI, UCTIOIb3Ys 3aKOH COXPAHEHHS YJHEPTUH,
3aKOH BCEMHUPHOT'O TATOTEHUS, IPUHIIUII CYNEPIIO3UIIUNUA CUJI, TPUHIIUII OTHOCUTEIbHOCTH ["anuses:, 3aKOHBI
HploTOHa, 3aKOH COXpaHEHHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHCHHS
3apsA0BOIO U MAacCOBOTO 4YMCET HPU SIIEPHBIX PEaKIMsIX, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alTUCHIBATh €0 MAaTEMaTHYECKOE BBIPA)KEHUE,

OOBSCHATH (U3MYECKUE TPOIECChl M CBOWCTBA TN, B TOM 4YHCIE U B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABJIATh NPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
u3 2-3 JIOTMYECKHX IIaroB C OMOPOH Ha 2—3 M3y4EHHBIX CBOMCTBAa (PU3MUECKUX SABICHHUN, (HU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3aa4u (OMUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHIl), HCIIOJIb3Ys 3aKOHBI U (POPMYJIHI,
CBSI3bIBAIOIINE (PM3MYECKHE BEIIMYMHBI: HA OCHOBE aHAJM3a YCIOBHS 33Ja4YMl 3allMChIBATh KPATKOE yCIOBHUE,
BBISIBJISITH HEAOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE IS
peleHusl, MPOBOAUTh PAcu€Thl M OLEHUBATh PEATUCTUYHOCTH IIOJYYEHHOTO 3HAa4YeHUs (HU3NIECKOH
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh HpPU TOMOIIM (PU3HMUYECKHUX METOIOB, HCIIONIB3YS
OMHCaHWE HCCIIEOBAHUS, BBIICTATh MPOBEPSIEMOE MPEINON0KEHUE, OLEHUBATh MPAaBUIBLHOCTH MOPSAIKA
MIPOBE/ICHUS MCCIIEIOBAHNS, IeIaTh BBIBO/IbI, HHTEPIPETHPOBATH PE3YJIbTAaThl HAOIIOICHUI U OIIBITOB,;
MPOBOJIUTH OIBITHl MO HAOMIONCHUIO (U3NYECKUX SBICHUNA WM (U3NYECKUX CBOWCTB TN (M3y4eHHUE
BTOpOTO 3aKoHa HpI0TOHA, 3aKOHA COXpaHEHHs PHEPrUH, 3aBUCUMOCTh MepHuoAa KoieOaHUil MpYyKUHHOTO
MasTHHKAa OT MAacChl TPy3a M KECTKOCTU NMPYXHUHBI U HE3aBHCUMOCTh OT aMIUTUTYABI MalbIX KoJieOaHUH,
MPSIMOJIMHEITHOE PACIPOCTPAaHEHHE CBETa, pAa3JIoKEHHE OElloro CBeTa B CIEKTP, H3YyUYeHUE CBOWCTB
M300paXeHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeaIMeTa B cOOMparomieii TnH3e, HabIoIeHIe
CIUIOIIHBIX M JIMHEWYAThIX CHEKTPOB U3JIYYEHHS): CAMOCTOSTEIBHO COOMpPATh YCTAaHOBKY M3 M30BITOUYHOTO
Habopa 000pyIOBaHUS, ONMCHIBATH X0 OTBITA U €0 Pe3ybTAThI, (POPMYITHPOBATH BBIBOJIHI;

IIPOBOJIUTH MPU HEOOXOJMMOCTH CEpHUI0 MPSIMBIX U3MEPEHHH, Ompesenss cpelHee 3HaUeHHEe U3MepseMoil
BEeIMYUHBI ((POKYCHOE pacCTOsIHHE COOHMparomiell JUH3bI), 0OOCHOBBIBATH BBHIOOP CHOCO0a H3MEPEHUS
(M3MepuTeIHLHOTO IPHOOPA);

IIPOBOJIUTH HCCJIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH C HCIOJb30BAHUEM MPSAMBIX H3MEpPEHHH
(3aBHCHMOCTh NyTH OT BPEMEHHM IpU PaBHOYCKOPEHHOM JIBUKEHUHM 0€3 HauyalbHOM CKOPOCTH, MEpHoja
KoJIeOaHWH MaTeMaTHYECKOTO0 MasTHUKA OT UIMHBI HUTH, 3aBHCUMOCTH yIJia OTPaKEHHUS CBETa OT yrja
NaJIEHUs U yIJia MpeJIOMIICHUs OT yIJla MaJieHus): IUIaHUPOBaTh UCCIIE0BAaHUE, CAMOCTOSTEIbHO COOMpATh
YCTaHOBKY, (DMKCHPOBATh PE3yNIbTAThl MONYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIWYHH B BUJE TAOIHI] U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEJOBAHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpeHHs] (U3NYECKUX BEIWYHH (CpPenHss CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOpPEHHE CBOOOJHOTO TMaJCHUsS, JKECTKOCTh MPYXKHHBI, KOd(pQHIHEeHT
TPEHHUs CKOJBXKEHHsI, MEXaHW4YecKast paboTa U MOIIIHOCTh, YaCTOTA U MEPHOA KOoJIeOaHUH MaTeMaTH4ecKoro
U TPYXHHHOTO MasTHUKOB, ONTHYECKAs CHJIa COOMpAIONICH JIMH3BI, PAIHOAKTUBHBIA (JOH): TUTAHUPOBATH
U3MEpEeHus, COOMpPaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMOJHATH M3MEPEHUs, CIEAYs MpeIokKEeHHOM
WHCTPYKIIMW, BBIYHCIATh 3HAYCHHE BEIWYMHBI M aHAIM3WPOBATH MOJYYECHHBIE DPE3YNIbTaThl C YYETOM
3aJJaHHOM MOTPEUTHOCTH U3MEPEHUH;

co0III0AaTh MpaBuia TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKH HM3YYCHHBIX (QHU3MYECKUX MOJeNiei: MaTephalibHas TOYKa, aOCOIFOTHO
TBEPIIOE TENI0, TOYCUHBIH MUCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IJJaHETapHAas MOJAETh aToMma, HYKJIOHHAs
MO/IeJIb aTOMHOTO $/1pa;

XapaKTepU30BaTh NMPUHIUIBI JEHCTBUS N3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOWMCTB C OMOpPOH HA WX
onucaHus (B TOM YHCIIE: CIIUIOMETP, NaTYUKHU MOJIO0KEHHS, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH,
MEPUCKOT, (OTOAIIapaT, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, T03UMETp, Kamepa BuibcoHa), HCIOIb3ys
3HAHUA O CBOMCTBAX (PU3UUYECKUX SBIECHUI U He0OXoauMbIe (PHU3HMUECKHE 3aKOHOMEPHOCTH;



HCIOJIb30BATh CXCEMbl U CXCMATUYHBIC PUCYHKH H3YUCHHBIX TCXHUYCCKHUX yCTpOfICTB, HU3MCPUTCIIbHBIX
npuOOPOB M TEXHOJIOTMUYECKUX MPOLIECCOB MPH PEUICHUH YYeOHO-TIPAaKTUUECKUX 3ajay, ONTUYECKUE CXEMbI
JUIS IOCTPOEHMSI N300paKEHUH B IJIOCKOM 3epKajie M coOMparoleil INH3E;

MPUBOANUTH MIPUMEPHI (HAXOAUTh MHPOPMALIUIO O TIPUMEpPax) MPAKTHYECKOTO WCIOIb30BAHUS (DPU3NUECKUX
3HAHUW B TIOBCEJHEBHOW >KM3HM JUIsl OOecrieueHuss Oe30MacHOCTH TpU OOpalieHHMH ¢ NpUOoOpaMu H
TEXHUYECKUMH YCTPOICTBaAMH, COXpaHEHUS 3/I0POBbS U COOJIOJICHUSI HOPM SKOJIOIMUYECKOTO MOBEICHHUS B
OKpY>KalollEel cpelie;

OCYILIECTBIATh MOUCK MHPOpMAIUHU (HUZNYECKOTO cojiepkaHus B VIHTepHeTe, CaMOCTOSITENbHO (GOPMYTUPYS
MOMCKOBBIN 3allpoc, HAXOAWUTh MYTH ONPENENICHUs JOCTOBEPHOCTH IMOIYYEHHONH MHGOpMAlUU Ha OCHOBE
HUMCIOIIUXCA 3HAHUHU U JOIIOJIHUTCIBbHBIX UCTOYHUKOB,

UCIIOJIb30BaTh MPH BBHIMNOJHEHUHM YYEOHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO JIUTEpaTypy (U3UYECKOro
CoJlepKaHUs, CIPABOYHBIE MaTepUalbl, pecypchl cetd VHTEepHET, BiaaeTh NpUEMaMHU KOHCIEKTUPOBAHUSA
TeKcTa, mpeodpazoBaHusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3gaBaThb COGCTBGHHBIC NMUCbMCHHBIC U YCTHBIC COOGH.ICHI/ISI Ha OCHOBC I/IH(i)OpMaI_II/II/I N3 HCECKOJBbKUX
HUCTOYHHUKOB (PM3MUECKOTO COACp)KaHUs, MyOIMYHO TPEACTaBIATh pe3yabTaThl MPOCKTHOH WM
UCCIIEIOBATENLCKON JEATEIILHOCTH, MPU 3TOM T'PAaMOTHO HCIOJIb30BaTh M3YYCHHBIH MOHSATUIHBIN ammapar
M3ydaeMoro paszaena (U3MKH M COINPOBOXKIATH BBICTYIUIGHHE MpE3eHTalUe ¢ y4€ToM OCOOCHHOCTEH
ayJTUTOPUHU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoaudecTBO yacoB SexTpo e (unpposLIe)
. JIEKTPOHHBIE (11 BBI
Neni/m = HamMeHoBaHMe pPa3/ieJioB U TeM MPOrpaMMbl Beero KoHTpoJbHbIe IpakTuyeckue 06pa30BaTEBHBIE PECYPChI
padoTshI padoThI
Pa3nes 1. ®u3uka u €€ posib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 dusuka - HayKa 0 IIPUPOLE 2 0 0 buGnuorexa LIOK
' YK PHPOA https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
1.2 DUIHICCKAS BN HHEL 2 0 1 https://m.edsoo.ru/7f416194
. bubnunoreka LIOK
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 0 1 hitps://m.edsoo.ru/7f416194
Wtoro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUH BellleCTBA
2.1 Crpoenne BelecTsa 1 0 0 buGnuorexa LIOK
' p https://m.edsoo.ru/7f416194
. bubmuoreka [{OK
2.2 JIBroKeHUE 1 B3aMMOJICHCTBHE YaCTHI] BEIIESCTBA 2 0 1 hitps://m.eds0o.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 0 0 hitps://m.eds00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
bu6mmoteka IIOK
3.1 MexaHnueckoe IBUKEHUE 3 0 0 hitps://m.eds00.ru/7f416194
bubnmorexa LIOK
3.2 MHepuus, macca, 110THOCTS 4 0 1 https://m.edso0.ru/7f416194
but6mmoreka [IOK
3.3 Crna. Buner cnn 14 1 2 https://m.edso00.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Jasnenue. llepenaua naBineHust TBEpAbIMU TEIAMH, 3 0 0 bubnunorexa LIOK
' YKUJIKOCTSAMHU U razaMy https://m.edso00.ru/7f416194
4.2 JlaBiieHue >KUAKOCTH 5 0 0 bubmuorexa [{OK



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

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

bu6nmoreka [IOK
4.3 ATmocheproe naBIeHIE 6 0 https://m.edso0.ru/7f416194
44 JelicTBuE ®UJIKOCTH M Ta3a Ha MOrPY>KEHHOE B HUX 7 2 bubmuorexa [IOK
' TEJ0 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pa3nea 5. PaGoTra n MOIIHOCTD. JHEpPrus
bubnunoreka LIOK
>1 Pabora n montsocTs 3 . https://m.edso0.ru/7f416194
bu6nuoreka [IOK
52 HpocTaie MEXaHH3MEI > 0 https://m.edso0.ru/7f416194
bubnunoreka LIOK
53 Mexanuteckas sHeprius 4 1 https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpems 3 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10



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

8 KJIACC

KoanuyecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m | HaumeHoBaHUe pa3/iesioB M T€M NMPOTrPaMMBbI Beero KoHTpoJibHbIE IIpakTuyeckue 06PA30BATETLHBIE PECYPCh
padoThI padoThI
Pa3pen 1. TenioBble siBJIeHUSA
. bu6mmoreka [IOK
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 0 0 hitps://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennosere mpoueceat 21 1 2 https://m.edsoo.ru/7f4181ce
Wtoro no pazneny 28
Paznen 2. DiiekTpuyecKkue 1 MArHUTHbBIE SIBJIEHUS
21 DJIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE TeJla U UX 7 0 1 bubnnoreka [JOK
' B3aMMOJIENCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN SEKTPUUCCKUNA TOK 20 2 5 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarnuTreIe ABACHNS 6 1 1 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 ICKTPOMATHHTHAS HHIYKIIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PesepBHOE Bpems 3 0 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 9




9 KJIACC

KoanuyecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m | HaumeHoBaHUe pa3/iesioB M T€M NMPOTrPaMMBbI Beero KoHTpoJibHbIE IIpakTuyeckue 06PA30BATETLHBIE PECYPCh
padoThI padoThI
Pa3zpen 1. Mexannueckue siBJICHUS
bu6mmoreka [IOK
1.1 MexaHHYEeCKO€E IBIKEHNE U CITOCOOBI €ro OIUCaHus 10 0 1 https://m.edsoo.ru/7f41a4a6
. bubnmoreka [JOK
12 Bsaumozerctaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKOHBI COXPAHEHHS 10 0 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3nen 2. Mexannueckue Koj1e0aHUs M BOJIHBI
bubmuorexa [JOK
2.1 MexaHnudeckue KojaeOaHus 7 0 3 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4YecKre BOJHEIL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMArHUTHOE MOJI€ U ANEKTPOMArHUTHBIC 6 0 5 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIE SIBJIEHHS
bu6mmoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 hitps://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxxenne 6erroro cBera B CIIEKTP 3 0 2 hitps://m.edsoo.ru/7f41ada6
Uroro mo pazueny 15
Pa3nen 5. KBanToBbl€e siBJICHHS
5.1 Hcnyckanue v noriouieHne cBeTa arToMoM 4 0 1 bubmorexa LIOK

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




bubnnorexka [HOK

52 CrpociHe aTomHOro A1pa 6 . https://m.edséf).ru/?f41a4a6
bubmuorexa [IOK

>3 FlaepHbie peakin ! . https://m.edsg).ru/?f41a4a6

Uroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOAYJIb

6.1 [ToBTOpenue u 0000IIEHNE COIEpKAaHUS Kypca 9 5 bubmumoreka [IOK

¢busuku 3a 7-9 kaacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

ITPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

1.3

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTeIbLHOM
NMPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

HCII0JIb30BATh U3YUYCHHBIC ITOHATUSA

pasnuyath SBIEHUS IO OMHCAHMIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINUX JaHHOE (PU3NIECKOE SIBIICHUE

pacrmo3HaBaTh NMPOSBICHUE U3YYCHHBIX (U3NYCCKUX SBJICHHUA B OKPYXKAIOIIEM MHUpE, B
TOM 4YHCle (U3MYECKHE SBJICHUS B MPUPOJE, NMPU ITOM IEPEBOJIUTH IMPAKTHUECKYIO
3amaqy B Y4eOHYIO, BBIICISITH CYIICCTBEHHBIE CBOWCTBA (NMPU3HAKU) (HU3HUECKUX
SIBJIEHUU

14

OIMUCBIBATh U3YUCHHBLIC CBOMCTBa TeI U q)HSquCKI/IC SIBJICHUS, UCIIOJIb3YS (1)1/131/1%01(1/16
BCJIMYHHBI, IIPU ONMCAHWU IMPABHUJIBHO TPAKTOBATbH (1)H3HHCCKHﬁ CMBICJI HUCIIOJIB3YCMBIX
BCINYHNH, HX 0003HaYeHHUsT U CAMHHNIbI (1)I/I3I/I‘IGCKI/IX BCJINMYHMH, HAXOIUThH (l)OpMy.]'H:I,
CBA3LIBAIOIIUC OAHHYIO (1)I/ISI/I‘~I€CKYIO BCJIIMYMHY C JpYTUMH BCIWYMHAMH, CTPOUTH
rpaq)HKH HN3YUYCHHBIX 3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYNH

1.5

XapaKTepu3oBaTb CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHI, MCHOJb3Ys
M3Y4YEHHBIE 3aKOHBI, IIPU 3TOM /1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTU4YeCKOEe BBIPAKECHUE

1.6

OOBSICHATH (PU3NYECKUE SBJICHUS, IIPOLIECCH U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  NPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbUBIATb  NPUYMHHO-
CJIEZICTBEHHbIE CBSI3U, CTPOUTH OObSICHEHHE U3 1 — 2 JIOrHYecKUX I11aroB ¢ onopoi Ha 1 —
2 W3y4yeHHBIX CBOICTBa  (QU3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

1.8

pemate pacuy€THble 3amauM B 1 — 2 fAelCTBUA, MCNONb3ysd 3aKOHbI U (OPMYJIBL,
CBsI3bIBaONIMe (PU3NUYECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3alHChIBATh
KpaTKO€ YCJIOBME, IMOJACTaBIATh (pU3MUecKue BeNWYMHBI B (OPMYJbI M IPOBOAUTH
pacu€Tbl, HaXOAWTh CIPAaBOYHBbIC JIaHHBIE, HEOOXOJMMbIE [UId pELIeHHus 3ajad,
OLICHUBATh PEATMCTUYHOCTD MMOTYYEHHON (PU3NYECKON BETUUUHbI

pacrio3HaBaTb HpO6J'ICMBI, KOTOPBIC MOXHO PCIINTD IIPU MOMOIIN (1)I/I3I/I‘-ICCKI/IX METOJ0B,
B OIIMCAaHUWM HUCCICAOBAHUA BBIACIIATE IMPOBEPACMOC MPCAIIOJIOKCHUC (FI/IHOTe3Y),
pasiindyate U HHTCPIPETHPOBATH HOJ'Iy‘ICHHI:Iﬁ PE3yIbTaT, HAXOJUTH OIIUOKU B X0I¢€
OIIbITA, ACJIATh BBIBOJLI 11O €I'0 pE3yJibTaTaM

1.9

MIPOBOAMTH OMBITH MO0 HAONIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten:  (QopMynIMpoBaTh MpPOBEpPSEMbIE TPEATNONOKEHHS, COOMpaTh YCTAaHOBKY W3
MIPEITIOKEHHOTO 000PYAOBAHHUS, 3aMMUCHIBATh XO/1 OMBITa U (DOPMYITHPOBATH BHIBOIBI

1.10

BBIMOJIHATE TIPSMBIE HU3MEPEHUs] C HUCIOJIb30BAHMEM AHAIOTOBBIX M LU(POBBIX
npuOOpOB, 3amuChIBaTh IOKa3aHUS MPHUOOPOB € Y4ETOM 3aJaHHOW aOCOIOTHOMN
MOTPELIHOCTH U3MEPEHU

1.11

1.12

MIPOBOJIUTH HCCIIEOBAaHME 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMYUHBI OT OPYrou ¢
UCIIOJIb30BAaHUEM TPSMBIX H3MEpEHUil, ydacTBOBaTh B IJIAHUPOBAHUU Y4eOHOTO
HCCIIEIOBaHMsI, COOUPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHUS, CIIEAYs IPEI0OKEHHOMY
I1aHy, (UKCUPOBATh PE3yJbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYHH B
BUJIe TPEAJOXKEHHbIX TaOmuI ¥ TpaduKoB, JenaTb BBIBOABI IO pe3yjbTaTaM
HCCIEA0BaHUS

MPOBOANTh KOCBEHHBIC H3MEpPEHUs (PH3UYECKUX BEIWYUH, CIEAYys TMPEeII0OKCHHON
MHCTPYKLHMU: IIPH BBIITOJIHEHUU U3MEPEHUI cOOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U




BBIYHCIIATH 3HAYCHHNE NCKOMOM BEJIMUMHBI

1.13

coOmolaTh TpaBWIa TEXHUKKA O€30MacHOCTH mpu paboTe ¢ JabopaTOPHBIM
o0opynoBaHUEM

1.14

1.15

1.16

YKa3bIBaTh MIPUHIIUIIBI IEUCTBUS TPHUOOPOB U TEXHUYECKUX YCTPOMCTB, XapaKTepU30BaTh
MPUHIUIBI ASHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C MOMOUIBIO MX
ONMCAHUS, HCIOJIb3ys 3HAHHS O CBOWCTBAaX (PU3MYECKHX SBJICHUM W HEOOXOAMMBIE
¢du3nveckre 3aKOHbI M 3aKOHOMEPHOCTH

NPUBOAUTH TpUMEpPHl (HAXOAUTh HH(OPMAIMI0O O MpUMEpax) MNPAKTUYECKOTO
UCTIONIb30BaHUS (PU3NYECKMX 3HAHWH B TIOBCETHEBHOW JKM3HH Ui OOECIEYECHUS
0e30macHOCTH TNpH OOpalleHuu ¢ MNpudoOpaMM M TEXHHUYECKUMH YCTPOWCTBaMH,
COXpaHEHHS 3J0POBBS M COOJIOACHUS] HOPM SKOJIOTHYECKOTO MTOBECHUS B OKPY KAIOIIEH
cpene

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(OpManuu B ceTH VHTEpHET B COOTBETCTBUU C
3aJ]aHHBIM TTIOMCKOBBIM 3aIlPOCOM, Ha OCHOBE MMEIOMIMXCS 3HAHUW U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBLICISATH MHPOPMALIUIO, KOTOpas SBISETCS MPOTUBOPEYHBOM
WJIM MOXKET OBITh HEIOCTOBEPHOM

1.17

1.18

1.19

UCIOJb30BaTh MPHU BBINOJHEHUU YYEOHBIX 33aJaHU HAyYHONOIYJSPHYIO JUTEpaTypy
(U3NIECKOTO CONepKaHMsI, CIIPAaBOYHBIE MaTepUAIIbI, PeCypChl ceTh MIHTepHET, BIaaeTh
npuéMaMi KOHCIIEKTUPOBaHMs TEKCTa, HpeoOpa3oBaHUs HHPOpPMALMU U3 OIHOH
3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBCHHBIC KPAaTKWE NMUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE 2 — 3
HMCTOYHUKOB MHGPOpMAIUU (PU3NYECKOTO COJEP)KaHUS, B TOM 4YHCIE IMYOJIUYHO AeNaTh
KpaTKUe COOOMICHHSI O Pe3yJIbTaTaX MPOSKTOB WM YICOHBIX HCCICIOBAHUHN, IPH 3TOM
IrPaMOTHO  HCIIOJIb30BaTh HM3yYCHHBIM TOHSATUHHBIA  ammapar Kypca (DU3HKH,
COMPOBOXKIATh BRICTYIJICHUE TIPE3EHTAIlMEH

IIPU BBINOJIHEHUU Y4EOHBIX MPOEKTOB M HMCCIEAOBAHUN paclpenensiTh O0S3aHHOCTH B
TPYyIIe B COOTBETCTBUU C MOCTABJICHHBIMH 3aJja4aMHM, CIEAUThH 32 BBHIITOJHEHUEM TUIaHA
NEHCTBUM, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKIJIAJ B JAEATEIHHOCTh TPYIIIHI,
BBICTpanBaTh KOMMYHHUKATUBHOE B3aMOJICUCTBHUE, YIUTHIBAsi MHEHUE OKPYKAOIIIUX




8 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1.1
1.2

1.3

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBaHus

HCIIOJB30BaTh IMOHATHA

pa3inyaTh SABJIEHUS [0 OMHMCAHUIO MX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JAHHOE (PU3NYECKOE SIBICHUE

pacro3HaBaTh MPOSIBICHUE M3YUYCHHBIX (DM3HUECKUX SIBJICHUU B OKPYXKAIOIIEM MHUpE, B
TOM 4ucie (U3NYECKUE SBJICHUS B TPHUPOJIE, MPU TOM TEPEBOIUTH IPAKTUUYECKYIO
3aaqyy B Y4eOHYIO, BBIICNATH CYIICCTBCHHBIC CBOWCTBA (MPU3HAKN) (U3HUECKUX
SIBJICHUU

14

OIMHMCBIBATh HU3YYCHHBIC CBOICTBa Tell U (1)I/I3I/ILI€CKI/I6 SABJICHUS, HCIIOJIB3Y: (bI/ISI/ILIeCKI/Ie
BCJIIMYHHBI, IIPU OIMMUCAHWH IIPABUJIBHO TPAKTOBATH (1)H3H‘~I€CKHﬁ CMBICJI HUCIIOJIb3YCMBbIX
BCJINYHH, 0003HaYeHHsT H CAMHUIIBI (bHSquCKHX BCJIMYHMH, HaXOJUTb (I)OpMy.]'IBI,
CBA3BIBAIOIIUC JAaHHYIO (bI/ISI/I‘-IeCKYIO BCJIMYMHY C JOPyruMu BCIWMYWMHAMH, CTPOUTH
Fpa(l)I/IKI/I HN3YUCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapakTepu3oBaTh CBOMCTBAa Tejd, (U3MYECKHE SBJICHHUS U IPOLECCHI, HCHOIb3Ys
M3yYCHHBIE 3aKOHBI, TIPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTH4ECKOE BBIPAXKCHUE

1.6

1.7

O0BICHATH (PU3NYECKHE MIPOLIECCHl U CBOMCTBA Tell, B TOM YMCIIE U B KOHTEKCTE CUTYyallui
IIPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH IPUYMHHO-CICICTBEHHBIE CBS3H,
CTPOUTH 00BbsICHEHUE U3 | — 2 JOrMYEeCKHX I1aroB ¢ MoMouibio 1 — 2 n3yd4eHHbIX CBOICTBA
(bu3nUecKux sBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacyéTHbIe 3afaud B 2 — 3 JEMCTBUS, HCIOJB3YysSd 3aKOHBI U (HOpPMYIbI,
CBS3bIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJjaud 3allMChIBaTh
KpaTKoe YCJIOBUE, BBIABIATH HENOCTATOK JAHHBIX JJs pEIIeHUs 3a7adyd, BbIOWpATh
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE 1711 €€ PeLIeHHs], TPOBOAUTH PACUETHI U CPABHUBATD
NOJy4eHHOE 3HaYeHHe (PU3UUECKOM BETMUMHBI C U3BECTHBIMU JIAaHHBIMU

1.8

paciio3HaBaThb HpO6JI€MLI, KOTOPBIC MOKHO PCIIUTH IIPpU ITOMOIIN (I)I/ISI/I‘IGCKI/IX MCTOI0B,
HCIIOJIB3YysA  OIMCAaHHUE HUCCIICAO0BAHUA, BBIACIIATL IMPOBEPACMOC IMPCANOJIOKCHHUC,
OLICHUBATH IMPABUJIBHOCTD NOPpAAKA IMPOBCACHUA UCCICAOBAHUS, ACJIaTh BHIBOAbI

1.9

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (GPU3UYECKUX SIBICHUN WK (PU3MUECKUX CBOMCTB TEN:
dbopMyIUpOBaTh  MPOBEpPsSEMbIE  MPEANOJOXKEHUs, COOMpaTh  YCTaHOBKY U3
MPEeIOKEHHOTO0 000PYAOBaHNUS, OTIMCHIBAThH XO/1 OMbITA H (POPMYITHPOBATH BHIBOIBI

1.10

BBITOJIHATH NPSMbIe U3MEPEHUS C UCIOJIb30BAaHUEM aHAJOTOBBIX NMPHOOPOB M JaTYUKOB
¢u3nyecKkux BeJIMYMH, CpaBHUBATh pE3yJbTaThl H3MEPEHHH C Yy4€TOM 3aJaHHOMU
a0COJIIOTHON MOTPEIIHOCTH

1.11

IPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (pu3MyecKod BEIMUYMHBI OT APYrod ¢
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN: TUIaHUPOBATh UCCIIEI0OBaHUE, COOUPATh YCTAaHOBKY
U BBINIOJHATD U3MEPEHUs, Cleqysd NpPeJIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3YJIbTaThl
MOJIyY€HHOM 3aBHCHUMOCTH B BUJE TaOJIUIl U rpaduKoB, AeNaTh BBIBOABI IO pe3yibTaTaM
VCCIIEJOBAHMUSI

1.12

1.13

IMPOBOAWUTE KOCBCHHBLIC H3MCPCHUA (bl/ISI/ILIeCKI/IX BCJIIMYUH: IIJIAHUPOBATb HU3MCPCHUA,
CO6I/IpaTL SKCIICPUMCHTAJILHYIO YCTAHOBKY, CJICAYA HpeHHO)KCHHOﬁ HHCTPYKIIUHU, U
BBIYHCIIATH 3HAYCHHUEC BCJIIMYHUHBI

coOnrofarh MpaBWiIa TEXHUKH Oe3omacHocTH Impu paboTe ¢  J1abopaTOPHBIM
o0opynoBaHueM

1.14

XapaKTepu30BaTh MPUHIIMIIBI AEHCTBHUS U3yYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB
C OINOpOM HAa WX OIMHCAHMS, WCIIONB3YS 3HAHUS O CBOWCTBAX (DM3MYECKUX SIBICHHA W




HeoOXoauMbIe (PU3NYECKHUE 3aKOHOMEPHOCTH

1.15

1.16

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXeMaM
M CXEMAaTHMYHBIM PUCYHKAM, COCTaBJSITb CXEMbl JJIGKTPHUUECKUX Iemneil ¢
MOCIEOBATEIbHBIM U MapAJICIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHBIC
0003Ha4YEHHUS JIEMEHTOB IEKTPUUECKUX IIeTeit

OPUBOJIUTH MPUMEPHl  (HAXOAUTh MH(OPMALMIO O MpUMEpax) MNPaAKTUYECKOTO
UCTIONIb30BaHUsl (PU3MYECKUX 3HAHUN B TIOBCETHEBHOW KH3HU JUIsi 0OeCHeUYeHHs
0e30macHOCTH Mpu OOpalleHuu C MpudopaMul UM TEXHUYECKHMMH YCTpOICTBamH,
COXpaHEHHUs 3/J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO IIOBEIECHUS B OKpYXKarollen

cpene

1.17

1.18

OCYILECTBIIATh MOUCK MH(pOpMaLUU (U3NYECKOTOo cojaepkaHus B cetu MHrepHer, Ha
OCHOBC HMCHOIIUXCA 3HAHUH | HYTCM CpaBHCHHA OOIIOJHUTCIIBHBIX HWCTOYHUKOB
BBIJICJIATE HMH(OpPMAIMIO, KOTOpas sIBIAETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJOCTOBEPHOI

UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAay4yHO-TONYJSPHYIO JIUTEPATypy
(GU3MUECKOro copep)kaHusi, CIpaBOYHbIE MaTepUabl, pecypchl ceTu VIHTepHeT; BlajeTh
npuéMaMu KOHCTIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpMAIMA U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHbIE ITMCBMEHHbIE W KpaTKUE YCTHbIE COOOIIeHus, 00o001mas
UHPOPMALIMIO M3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COACPKAHUSA, B TOM YHCIE
NyOJIMYHO MPEICTABIATh PE3YJIbTAThl MPOEKTHOM MM UCCIIE0BATENbCKON AEeITENbHOCTH,
P 3TOM TPAMOTHO HWCIOJB30BATh W3YYCHHBIH MOHATUHHBIA ammapaT Kypca (DU3HKH,
COIPOBOXAATH BBICTYIIJICHUE IIPE3CHTALUEH

1.20

IOpU BBHINOJHEHUHM Y4YEOHBIX NPOEKTOB M HCCIEAOBaHHM (U3MUECKUX MPOLIECCOB
pacripenenatb OOf3aHHOCTH B TPYINE B COOTBETCTBUU C TOCTABJIICHHBIMU 3aJadyaMu,
CJIETUTH 32 BHITIOJTHEHHUEM I1JIaHa JIEHCTBUN U KOPPEKTUPOBATH €r0, a/IEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJAJ B JESATEIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICICTBHE, TPOSBIIS TOTOBHOCTD pa3peniaTh KOHPIUKTHI



9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 00111ero 00pa3oBaHus

11

HCII0JIB30BAaTh M3YUCHHBIC ITIOHATHUSA

1.2

pas3iindaTth SABJICHHUA IO OIMMMCAHUIO HMX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TaHHOC (bHSH‘lCCKOC SABJICHUC

1.3

14

1.5

1.6

1.7

1.8

pacro3HaBaTh IMPOSBICHHE M3YYCHHBIX (DU3UUYECKUX SBJICHUW B OKPYXKAIOIIEM MHpPE, B
TOM 4Yuclie (U3NYECKUE SBICHUS B MPUPOAC, NPU ITOM IMEPEBOAUTH MPAKTHUECKYIO
3a/1ayy B Y4YeOHYI0, BBIJICIATh CYIIECTBEHHBbIC CBOWCTBAa (NMPU3HAKH) (PU3HUECKHUX
SIBJICHUN

OIMCHIBATh U3YyYCHHBIE CBOMCTBA TeN U (pU3MUYECKHE SABICHHS, UCHOIB3Yys (prusnyeckue
BEJIMYMHBI, IPY ONUCAHUU IPABUIIBHO TPAKTOBAaTh (PM3UUECKUN CMBICI UCIIOJIb3YEMbIX
BEIMYMH, OO0O3HAUYEHUS W EAWHUIBl (PU3WYECKUX BEIMYHMH, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTMMU BEJIWYMHAMHU, CTPOUThH
rpadMKy H3yYCHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITMUNH

XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/I3I/IT-IGCKI/I€ ABJICHUA W HOPOLCCChI, MCIIOJIb3Yys
HU3YUCHHBIC 3daKOHEI, I[IPU 3TOM AaBATh CJIIOBECHYIO (l)OpMy.TII/IpOBKy 3aKOHAa U 3aIllMChIBaTh
€ro MaTCMaTHU4YCCKOC BBIPAKCHUC

OOBSICHATh (PU3MUECKUE MPOIECCHl M CBOMCTBAa TeN, B TOM YHUCIE U B KOHTEKCTE
CUTyallUH ~ IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYUHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 2 — 3 JTOrMYECKUX MIaroB ¢ IOMOIIBIO 2 —
3 u3y4YeHHBIX CBOilcTBa  (PU3MUECKUX SIBIEHUM, (QU3MUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

pemaTh pacu€THble 3aaun (OIMPAIOIIMEcs Ha CUCTEMY U3 2 — 3 ypaBHEHHUI), UCHIOIb3Ys
3aKOHBI U (OpPMYJbl, CBS3bIBAIOIINE (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHaU3a
yCIOBUSL 3aJauyd 3alMChIBaTh KpaTKOE YCIIOBUE, BBIABIATH HEINOCTAIOIUE WIN
M30bITOYHBIE JTaHHBIE, BBIOUPATH 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIE ISl PEIICHUs,
IIPOBOAUTH PAcU€Thl M  OLEHMBAThb PEAJUCTUYHOCTH IOJIYYEHHOTO 3HA4Y€HUs
(hbU3UYECKON BEITMYUHBI

pacrno3HaBaTb HpO6J'[€MBI, KOTOPBIC MOKHO PCHINTH IIPU ITOMOIIU (1)I/ISI/I‘~ICCKI/IX MCTO/I0B,
HCIIOJIB3Yyd OIMMCAHUEC UCCIICAOBAHUSA, BBIACIIATD IIPOBEPACMOC IIPCAIIOIOKCHNUE, OICHUBATH
MMPaBUJIBHOCTD ITOPAAKA MPOBCACHUA HUCCIICAOBAHHA, ACJIATh BBIBOABI, HHTCPIIPETUPOBATH
PE3YJIbTATHL Ha6J'IIOI[eHI/II71 U OIIBITOB

1.9

MIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (U3NYECKUX SBICHUN WM (PU3MUYECKHX CBOMCTB
TEJ: CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOTO Habopa 00OpYAOBaHUS,
OIMCBIBATH XOJI OIBITA U €T0 Pe3yJIbTaThl, POPMYIHPOBATH BHIBOJIBI

1.10

MPOBOJIUTH MPU HEOOXOJIUMOCTH CEpHI0 MPSMBIX H3MEPEHU, ompeaesss cpeaHee
3HaueHUEe u3MepsAeMoil BenuuMHbl ((POKyCHOE paccTosHME coOMparouieil JIUH3bI),
000CHOBBIBaTh BHIOOP crioco0a U3MepeHHs (M3MEpUTENIbHOro Ipubopa)

1.11

1.12

MIPOBOJIUTH HCCIIEOBAaHHE 3aBUCHUMOCTEH (DU3UUECKUX BEIMYMH C HCIHOJIb30BaHHEM
NpsIMBIX ~M3MEPEHMI: IUIAHUPOBAaTh HCCJIEIOBAaHUE, CaMOCTOSITEILHO COOMpATh
YCTaHOBKY, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BETMYUH
B BU/JIe TaOIHIM rpadUKOB, JeNIaTh BBIBOBI [0 PE3yJIbTaTaM HCCIIEIOBAHUS

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsS (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh W3MEPEHUS,
co0upaTth HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATH HW3MEpPEHUs, Clexys
MIPENTIOKEHHOW HHCTPYKLIMM, BBIUUCIATH 3HAUYEHHWE BEIMYMHBI M aHAJIU3UPOBATH
ITOJIyYEHHBIE PE3YJIbTaThl C YIETOM 3aIaHHON MTOIPENTHOCTH U3MEPEHUIN

1.13

coOmolaTh TMpaBWia TEXHUKA OE€30MacHOCTH Tpu  pabore ¢  JadopaTOPHBIM
o0opynoBaHUEM




paznuuaTh OCHOBHBIE TPU3HAKA HW3YYCHHBIX (PU3MUECKUX MOJENeH: MaTepHallbHas
1.14 TOYKa, a0COJIIOTHO TBEPIOE TEJIO0, TOUEYHBI HMCTOYHUK CBETA, JI TOHKAas JIMH3a

9 9 9 yqﬁ 9
TJIaHeTapHAas MOJIeTh aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO s/ipa

XapaKTepu30BaTh IPUHIMIBI JEHCTBUSA M3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
1.15 YCTPOHCTB C OMOPOH Ha WMX OMHUCAHUS, MCIIOJIB3Ysl 3HAHHUS O CBOMCTBAaX (PU3NYECKHUX
SBJICHUH U HEOOXOJUMble (PU3HUECKUE 3aKOHOMEPHOCTH

HCIIOIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHMUYECKUX YCTPOMWCTB,
MU3MEpUTENIbHBIX NPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB MPHU pPEIIEHUH ydeOHO-
MPAKTUYECKHUX 33]]a4, ONTHYECKHE CXEMbI I MOCTPOCHHS M300pPaKEHUN B TIIOCKOM
3epKajie ¥ cobuparouieil 1mH3e

1.16

NPHUBOAMUTH TPHMEPHl (HAXOIUTh HWHPOPMALHMIO O TMpPUMEpax) MPAKTHYECKOTO
UCIOJIb30BaHUsI (U3NYECKUX 3HAHWUK B IIOBCEIHEBHOW JKU3HHM I OOCCICUCHUS
1.17 0e30macHOCTH TpH  OOpalleHHH C TpUOOpaMH U TEXHUYECKHUMH YCTPOMCTBaMHU,
COXPAaHEHUS 3JI0pPOBbSI U COOJIIOJICHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKpYIKaloIIen cpezie

OCYILECTBIIATh TMOUCK HH(poOpMaAIK (U3MUECKOTo coaepxkaHus B ceTu HHTepHer,
CaMOCTOSITENILHO (OPMYJIUPYS TIOMCKOBBIM 3alpoc, HAXOAWUTh IIYTH OIPEACIICHUS
JIOCTOBEPHOCTH TONYy4eHHOW HH(OpMalMM Ha OCHOBE MMEIOIIUXCS 3HAHUUA U
JIOTIOJTHUTEIBHBIX HICTOYHUKOB

1.18

HCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAyYHO-TIOMYJSIPHYIO JIMUTEPATYypy
(buU3MYECKOro cofiep KaHus, CIIpaBOYHbIE MaTepHalibl, Pecypchl ceTH MIHTepHeT; Bi1aaeTh
npuéMamMu KOHCIEKTHPOBAaHUSI TEKCTa, INpeoOpa3oBaHus HWHGOpPMAIMKA U3 OTHON
3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

co3JlaBaTh COOCTBEHHbIE MMCbMEHHbIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpMaIK U3
HECKOJIbKUX HMCTOYHUKOB (DM3MYECKOTO COJACPXKAHMS, IYOJUYHO MPEICTABIATH
pe3yJIbTaThl NPOEKTHOW WIIM HMCCIEA0BATENbCKOW NEATENBHOCTH, IPU 3TOM I'PaMOTHO
HCIOJIb30BaTh M3YUEHHBIM MOHATUMHBIN ammapar H3y4aeMoro pasjaena (QU3UKH U
COIIPOBOKAATh BBICTYIUIEHHE TMpe3eHTanueil ¢ y4éroM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB

1.20

MpU BHINIOJTHEHUH YUYEOHBIX MPOEKTOB M HCCIEIOBAaHUM (DU3MUECKUX MPOIIECCOB
pacrnpenenaTh 0OS3aHHOCTH B TPYIIE B COOTBETCTBHHU C MOCTaBICHHBIMHU 3aa4aMH,
1.21 CIeIUTh 3a BBINOJIHEHUEM IUIaHA JEUCTBUM W KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OIICHMBAaTh  COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, TPOSBIISA TOTOBHOCTD pa3peniaTh KOHPIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon

pasnea Koa siemenTa IIpoBepsieMble 3JIeMEHTbI COlEPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHUPA

®dusnka — Hayka o npupoze. SBnenus npuponasl. PU3ndecKue SABICHUS:

11 MEXaHWYeCKHUe, TEIUIOBbIe, JJIEKTPUYECKHUE, MarHUTHbIE, CBETOBBIE,

3BYKOBBIE
1 @dusnueckue  BeNMUMHBL. ~ V3MepeHne — (U3MYECKMX ~ BEJIMYMH.
1.2 Ouznyeckue npubopsl. [lorpemHocts u3MepeHuil. MexayHapomaHas

CHUCTEMA CAMHMUI]

EcrecTBeHHOHAay4HBI METOJ TO3HAHUWA: HAOJIOJEHHE, ITOCTAaHOBKA
1.3 Hay4HOTr'O0 BOIIPOCA, BBIABMKEHUE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUNOTE3, OOBICHEHUE HAOIIOTaeMOr0 SIBJIEHUS
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Onucanne GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETICH

1.5

[IpakTrueckue pabOTHI:

N3mepenue paccTosHUMN.

N3mepenue 06bEMa JKUAKOCTH U TBEPIOIO Tea.

Omnpenenenne pa3sMepoB MaJIbIX TEINl.

W3mepeHue Temmeparypbl IpU MOMOIIM KUAKOCTHOIO TEPMOMETpa U
JaTYhKa TeMIepaTypbl

ITEPBOHAYAJIbHBIE CBEJJIEHNM S O CTPOEHNHN BEIIIECTBA

CTpOCHI/IC BCIIECTBA: aTOMBlI M MOJICKYJbI, HX pa3MEpPhI. OHI)ITBI,

2.1 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
99 JBmkenne dacTtui] BemecTBa. CBs3b CKOPOCTH JABMXKCHUS YaCTHI] C
' TeMIiepaTypoil. bpoyHoBckoe nBkenue, 1uddysus
2.3 B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTSHXKEHUE U OTTAJIKUBAHUE
ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B, J>KUIKOCTEH U
24 TBEPABIX (KPUCTAJUIMYECKUX) TelI. B3anMOCBSI3p MEXIy CBOHCTBaAMU
BEUIECTB B pa3HBIX AarperatHbIX COCTOSHUAX U UX AaTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCo0OEHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTuueckue paboOTHI:
Ouenka jauameTpa aroMa METOAOM psIoB (C  MCHOJIb30BAaHUEM
2.6 dhoTorpadwuii).

OnBITHI 10 HAOIOICHUIO TEILUIOBOTO PACIIUPECHISI Ta30B.
OnbIThI 1O OOHAPY)KEHUIO IEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHuueckoe JBMKCHUE. PaBHOMepHOG 1 HCPABHOMCPHOC JIBHIKCHHC

3.2

3.3

Cxopoctb. CpenHsisi CKOpOCTh MPU HEPAaBHOMEPHOM JBHKEHHU. Pacuér
IYTH ¥ BPEMEHU JIBH>KEHUS

SBnenue nHepuuu. 3aKOH MHEpLUUU. B3anmoselicTBre Tl Kak MprUYrHa
W3MEHEHUSI CKOPOCTH JIBUKEHUs TeJl. Macca Kak Mepa HHEPTHOCTH Tena

3.4

IInoTHOCTE BCIICCTBA. CBS3b INIOTHOCTH C KOJIUYECTBOM MOJICKYJI B
CANHUIIC 00BEMa BCIICCTBA

3.5

Cuita xak XapaKTCPUCTHUKA B3aHMOJECHCTBHUS Tl

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepeHuwe cuibl € IMOMOIIBIO
JTMHAMOMETpa

HBHGHI/IG TATOTCHUA W CHWUJIA TIXKECTHU. CI/IJ'Ia TAOKESCTH Ha z[pyrHX
nna"erax. Bec Tema. HeBecoMocTh

3.8

3.9

Cuna tpeHus. TpeHne CKOIbXEHUS U TPpEHUE NOKos. TpeHne B npupoae
U TEXHUKE

CrnoxxeHue cui, HalpaBJIEHHBIX 110 OAHOW NpsMOW. PaBHOAEHCTBYOIIAs
cun

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIDKEHHUsS (IIapuka B
KUJKOCTH, MOJIETTH DJJICKTPUUECKOTO aBTOMOOWJS W Tak Jaiee).
Omnpenenenue cpeaHell CKOPOCTU CKOJBKEHUsS OpycKa WU IIapuKa 1o
HaKJIOHHOW TUTOCKOCTH. OrmpejenieHue ITUIOTHOCTH TBEPAOTO Tela.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (nedopmariyn)
MPYXUHBI OT TPUIOKEHHOW CHIbl. ONBITH, JIEMOHCTPUPYIONIUE
3aBUCHMOCTh CHJIBI TPEHHsSI CKOJIbKEHHS OT Beca Tella W XapakTepa
COIPUKACAIONIUXCS TOBEPXHOCTEH

3.11

Ousznueckre SBICHUS B MPUPOAE: MPUMEPHl IBIKEHUSI C PA3TUUYHBIMU




CKOPOCTSIMH B KMBON M HEXHUBOW MPHUPOAE, ACHCTBUE CHIIBI TPEHUS B
IpUupoaAcC U TCXHUKE

3.12

TexHruueckue yCTporucTBa: TUHAMOMETP, NOAIUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEHN 1 T'A30B

4.1
4.2
4.3

HaBnenue TtBEpAOro tena. CrnocoObl yMEHbBIIEHUS U YBEIMUEHUS
JABIICHUS

JlaBienue ra3a. 3aBUCUMOCTb JABJICHUS ra3za oT 00bEMa, TeMIIEPaTypsI

[lepenaua naBneHust TBEPABIMU TEIaMH, >KMIKOCTSIMU U Ta3aMu. 3aKOH
ITackang. [ITHeBMaTHUYEeCKHE MAIIMHBI

4.4

4.5

4.6

4.7

3aBUCUMOCTh JABJICHUS JKUAKOCTH OT TIyOWHBI. [mapocrarmyeckuii
napagokc. CooOuraromuecs: cocyabl. [ uapaBinueckue MEXaHU3Mbl

Atmocpepa 3Bemnm  u  atMmocdepHoe  AaBieHHE.  [IpUuMHBI
CYyIIECTBOBaHMUS BO3AYyMIHONH o00o0souku 3emin. Onwir Toppuyenu.
3aBHCUMOCTh aTMOC(EPHOTO AABICHUS OT BBICOTHI HAJl YPOBHEM MOPSI
N3mepenue armocdepHoro nasieHus. [Ipubopsl s u3MepeHus
aTMOC(EepHOTr0 TaBJICHUS

JelictBue KUIAKOCTH W Ta3a HA IMOIPYKEHHOE B HHUX TENO.
BrrtankuBatonias (apxumMesioBa) cuia. 3aKoH Apxumena

4.8

[LimaBanue ten. Bo3ayxoriaBanue

4.9

4.10

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa NOrpyKEHHON
B JKHUIKOCTh 4YacTu Tena. OnpeneseHre BBITAIKUBAKOIIECH CHUJIBI,
JICUCTBYIOIIEH Ha TEI0, MNOrpyKEHHOE B KUAKOCTb. lIpoBepka
HE3aBUCHMOCTH BBITAJIKHUBAIOUIEH CHJIbL, JEHUCTBYIOLIEH Ha TeEJIO B
KUJKOCTH, OT Macchl Tena. ONBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTH
BBITAJIKMBAIOIICH CUITBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMa
MOrPYKEHHOW B MUJKOCTh YaCTU Te€la M OT IUIOTHOCTH >KUIKOCTH.
KonctpynpoBanue apeomeTpa WIM KOHCTPYMPOBAHHME JIOAKH U
OITpeIeIIEHUE €€ TPY30IIOAbEMHOCTH

®duznyeckue SBICHUS B IPUPOE: BIUSHUE aTMOC(HEPHOro JIaBICHUS Ha
KHUBOW OpraHu3M, IJIaBaHue pbI0

411

TexHudeckue yCTpPOWCTBAa: COOOMIAIONMIMECS COCY/bI, YCTPOHCTBO
BOJIOIPOBOJA, TUAPABIUYECKH  TMpecc, MaHOMETp, OapoMmerp,
BBICOTOMEp, MOPIIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 MexaHn4deckast MOIIIHOCTD

53 [IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBeECHsI pplyara

5.4 [IpumeHneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «3om0T0€ TpaBWIO» MexXaHUKU. KorpduuueHT moje3Horo neicTBHUs
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTeHumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas 3Heprust

58 [NonHas MEXaHHYECKas JHEPIHd. 3aKOH W3MEHEHHS U COXPAHEHUs
MEXaHUYECKOI 3Heprun
[IpakTudeckue padbOTHI:

5.9 Omnpenenenue pabOTHI CHIIBI TPEHHS P PABHOMEPHOM JBM)KEHUH Tela

10 TOPU3OHTAJIBHOM MOBEPXHOCTH. VccnenoBanue yCciIoOBHil paBHOBECHUS




peruara. Mamepenue KIIJ[ HaknonHo# mimockoctu. M3ydeHue 3akoHa
COXPAaHCHUA MEXaHUYECKOU OHCPTUU

5.10

@PusnuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEJIOBEKA

5.11

TexHU4ecKue yCTpONCTBA: pbIyar, MOABHUKHBIN U HEMOABMKHBINA OJIOKH,
HAKJIOHHAS [JIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY




8 KJIACC

Koxa
Kox siiemenTa IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUS
pasneJa
TEIJIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHHS MOJIEKYIIIPHO-KUHETHUECKOW TEOPUHU CTPOCHUS

6.1 BemiecTBa. Macca u pasMepbl MosieKysl. OmNbIThl, MOATBEP)KIAIOILNE
OCHOBHBIE TTOJIOKEHUS] MOJICKYJIIPHOKUHETHYECKON TEOpUU

6.2 Mogenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOrO COCTOSHUI BeELIECTBA.
Kpucrannnueckue 1 amopgHsble Tena

6.3 O6’b§ICHeHIiIe CBOWCTB TIa3o0B, )KI/II[KOCTSﬁ U TBEPIBIX TEJl Ha OCHOBE
MOJIOKEHUH MOJIEKYISIPHOKHHETUIECKON TEOPHH

6.4 CmauuBaHue ¥ KalWUISIPHbIE SIBICHUS

6.5 TennoBoe pacimpeHue u cxaThe

6.6 Temmeparypa. CBsi3b TeMIepaTypbl €O CKOPOCTBIO  TEIJIOBOTO
JIBYDKEHUS YaCTHIL

6.7 Buytpennss sHeprus. CrocoObl M3MEHEHHsT BHYTPEHHEH JHEPTUu:

' TeruIonepeiaya U CoBepLIeHne paboThl

6.8 Bunpl Teronepeaayn: TEIONPOBOJHOCTb, KOHBEKIIMS, U3TyYeHUE

6.9 KosngecTBo TemioThl. Y aenabpHas TEMI0EMKOCTh BEIIECTBA

6.10 TemooOMeH U TEMJIO0BOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OaaHca

6.11 [InaBneHue M OTBEpAEBaHUE KPHUCTAIMYECKUX BELIECTB. Y JelbHas
TEIUIOTA TUIABJICHUS
[TapoobpazoBanue u koHxaeHcauusa. Mcnapenue. Kunenue. Y nenbnas

6.12 TEIUIOTa TapooOpa3oBaHus. 3aBHCHUMOCTb TEMITEPATyphl KUIEHUS OT

6 aTMOC(EpHOTO AaBICHHUS

6.13 BnaxuocTs Bo31yXxa

6.14 OHeprus TOIUIMBA. Y IeJbHAas TEMJI0TA CTOPAHMS

6.15 [Tpuniuns! paboTs! TermnoBbix aApurarenei KI1/1 reruioBoro asuratens.
TernoBble TBUTATENN U 3aIUTa OKPYKAIOIIEH CPe/Ibl

6.16 3aKOH COXpaHEHHs ¥ MTPEBPAIIEHHUs SHEPTHH B TETUIOBBIX MpoIeccax
[TpakTiueckue paboThI:
OnbIThl IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MTPUTSKEHHUS.
OnBITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COMM MUJIH caxapa.
OnbIThl 10 HAOJIIOACHUIO TEIUIOBOTO PACIIMPEHUs Ia30B, KUAKOCTEH U
TBEPABIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPHIIA.
OnBITH, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS BO3/IyXa OT €ro
00BEMa M HarpeBaHUSI WITH OXJIAXKICHUSI.

6.17 [TpoBepka THUMOTE3bl JUHEMHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKA

KUIKOCTH B TEPMOMETPUIECKOHN TPYOKE OT TEMIEPATYPHI.
HabGmionenne w3MeHeHUS BHYTPEHHEW HSHEPrUU Tela B pe3yibTare
TeTIoTepeIadi M pabOThl BHEIITHUX CHII.

HccnenoBanue sSBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUKM XOJOTHOW U
ropst4eil BOJBI.

OmnpezneneHre KOJIUMYECTBA TEIJIOTHI, MOJYYEHHOrO BOAOW NIpU
TEIJI000MEHE C HAarpeThIM METAJUTMYECKUM ITHITHHIPOM.

Ornpenenenne yaelbHOU TEIIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.




OnpeneneHre OTHOCUTEIBHON BIa)KHOCTH BO3yXa.
Ornpenenenne yAelIbHOU TEIJIOTHI IIaBICHUS JIbJIA.

®du3znueckue SBICHUSI B npupoac: MNOBCPXHOCTHOC HATSKCHUC U
KalmUJUIAPHBIC SABJICHUA B IIPUPOAC, KPUCTAJLIBI B IIPUPOAC, U3TYUCHUC

6.18 .
Counnia, 3amep3aHue BOAOEMOB, MOPCKUE OpH3bI; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.
TexHUuecKkue ycTpoOWCTBA: KalWLISAPbl, IPHUMEPbl HCIIOJIb30BAHUS
6.19 KPHUCTAIIJIOB, KHUAKOCTHBIM TEPMOMETP, AaTYUK TeMIlepaTypbl, TEPMOC,

CUCTEMA OTOIUIEHUS JIOMOB, THMI'POMETPBI, IICUXPOMETp, IapoBas
TypOMHa, IBUTATENh BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SBJIEHWA

7.1 OnekTpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB
BiaumoeiicTBrue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTB CHITBI

7.2 B3aMMOJICUCTBUS 3aPSKEHHBIX TEJT OT BEJIMYMHBI 3apSJIOB U PACCTOSTHUS
MEXy TeJIaMU)
OnexTpuueckoe mone. Hanpsok€HHOCTH  AIEKTPUYECKOTO  TOJIS.

7.3 [IpuHIUI CyNeprno3uluu 3JACKTPUUYECKUX TMOJeH (Ha KauyeCTBEHHOM
YpOBHE)

74 Hocurtenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIA 3IIEKTPUYECKHIA
3apsia. Ctpoenue aroma. [I[pOBOAHHUKY U TUAJIEKTPUKH

7.5 3aKoH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

76 DJeKTpUUYECKUN TOK. Y CIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
WcTouHrKy MOCTOSITHHOTO TOKa

77 JleficTBUSI AIEKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE).
DJEKTPUUECKUN TOK B KUAKOCTSX U razax

7.8 OnekTpuueckas 1enb. Cuia Toka. DNeKTpUYeCKOe HaNpsHKEHHE

7.9 ConpoTHuBieHNE NPOBOJHUKA. Y IEIBHOE COPOTHUBIIEHUE BEILIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COSTUHEHHUE MPOBOIHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro ToKa. 3akoH JIxoyis — Jlenma

713 DNEeKTpUYECKHE LIEMU U NOTPEOUTENTH IIEKTPUUECKON SHEPTUH B OBITY.
KopoTtkoe 3aMbIkanne

7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MATHUTOB

715 MarnuTtHoe nosie. MarHuTHoOE 1osie 3eMiId U €ro 3HaYeHHUe JUIsl KU3HU
Ha 3emiie

716 OnbiT Opcrena. MarHuTHOE MOJIE€ ANEKTPUUECKOro Toka. [Ipumenenne
AJIEKTPOMATrHUTOB B TEXHUKE
JlelicTBMe€  MAarHMTHOro  TMOJS HA  TMPOBOAHUK C  TOKOM.

7.17 DIIEeKTPOABUTATEIND MIOCTOSIHHOTO TOKA. Hcnons3zoBanue
AIIEKTPOJIBUTATENICH B TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

718 OnbiTel @apanes. SBneHHE 3IEKTPOMArHUTHON HMHAYKIMU. [IpaBuio
Jlenua

719 OnekrporeHepatop. CrnocoObl MOTYYeHHs] DIEKTPUUYECKONW HSHEPTHUU.
DIIEKTPOCTAHIINN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUH
[IpakTuueckue pabOTHI:
OnbITEl 10 HAONIONEHUIO DJIEKTPU3AIUU Tel WHAYKIHUEH H TpU

7.20 COTIPUKOCHOBEHUH.

HccnenoBanue IEHCTBUS DIIEKTPUYECKOTO IOJI Ha IIPOBOAHMKH H
JUDJIEKTPUKH.




7.21

7.22

CoOopka u mpoBepKa pabOThI IMEKTPUIECCKOH IIEMH MOCTOSHHOTO TOKA.
H3mepeHue u peryJIupoBaHUe CUITBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, MIYIIETO Y€pe3 PE3UCTOP, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OMBITHI, JIEMOHCTPHUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COMPOTHUBIICHUSI NMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAX MOMNEPEUYHOT0
CEYCHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUS HANPSHKEHUH MPH IMOCIEI0BATEILHOM
COCIMHEHUH JBYX pe3ucTopoB. [IpoBepka mpaBuia it CUIIbI TOKA MPU
napajuieIbHOM  CO€IUHEHUH pe3ucTopoB. Ompenenenue padboOThI
ANEKTPUYECKOTO TOKa, HAyIIero uepe3 pesuctop. OmnpeneneHue
MOIIHOCTH 3JIEKTPUYECKOTO TOKAa, BBIJCIAEMONl Ha pPE3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UYILETO Yepe3 JIaAMIIOUKY, OT
HanpspkeHus Ha Hel. Onpenenenue KIIJl narpesarens. MccnenoBanue
MarHMUTHOTO B3aWMOJICHCTBHS TIOCTOSIHHBIX MAarHuToB. M3ydeHwue
MarHUTHOTO TMOJISI TIOCTOSIHHBIX MAarHUTOB NMPU UX OOBEAMHEHUU H
pasaenenuun. MHccienoBanue JEWCTBUS JIIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTpeNKy. OUbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI
B3aMIMOJICHCTBHSl KATYIIKKH C TOKOM M MarHuUTa OT CHJIBI TOKa H
HAIpaBlIEHUsl TOKA B Karyike. M3ydeHue NeHCTBUS MarHUTHOTO MO
Ha TPOBOJHUK C TOkoM. KoHCTpyupoBaHwe u H3y4eHHE pPabOThHI
AIIEKTPOABUTATES. Usmepenne  KIIJI  snexTpoaBurarenbHOI
ycTaHOBKH. OIBITHI 1O HMCCIEAOBAHUIO SIBICHUS SJICKTPOMArHHUTHON
WHAYKIUU: KCCIEAOBaHWE W3MEHEHUH 3HAueHUs U HalpaBICHUS
WHAYKIIHOHHOTO TOKa

@usnueckue ABIECHUA B IPUPOAC: JJICKTPUYECKUE SBIICHHUS B
atMoc(epe, ANEKTPUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOE I10JI€
3emi, apeii¢ MoI0COB, POJIb MATHUTHOTO TOJIA JUIs )KU3HU Ha 3emile,
MIOJISIPHOE CUSTHUE

TexHu4eckne yCTpPOWCTBA: JJIEKTPOCKON, aMIIEPMETP, BOJIBTMETD,
peocTaT, CUETUYMK DJIEKTPUYECKON HHEPIHM, AIIEKTPOOCBETUTEIIBHBIE
puOopHI, HarpeBaTelIbHbIC AEKTPONPUOOPHI (mpumeps),
AIIEKTPUYECKUE TPEIOXPAHUTEIH, DIEKTPOMArHUT, IJIEKTPOABUIATEND
MIOCTOSIHHOT'O TOKA, T€HEPATOp MOCTOSHHOTO TOKa
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Kon
paszena Kon snemenra [TpoBepsieMbie JIEMEHTHI CO/IEPIKAHUS
MEXAHUWYECKUE SBJIEHUA

8.1 Mexanuyeckoe aBuxeHue. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTETBLHOCTh MEXAaHUYECKOTO JIBUKCHHUS

8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE

8.4 HepaBnomepHoe npsimonuHelHoe ABKeHHE. CpeaHsisi 1 MTHOBEHHas
CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBHIKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE NTPSMOJIMHEMHOE IBUKEHUE

8.6 CBo0Ooauoe magenne. OneiTel [ anunes
PaBHOMepHOE nBHKeHHME 10 OKpykHocTu. Ilepmon wm dacrora

8.7 oOpaiienus. Jluneitnas u yrioBas ckopocTH. LleHTpocTpeMuTenbHOe
YCKOpEHHE

8.8 ITepssiit 3akoH HploToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHIUIT CyepIIO3UIINHN CHIT

8.12 Cuna ynpyrocru. 3akoH ['yka

813 Cuna TpeHUs: CUJIa TPEHHsI CKOJIbKEHUS, CHJIa TPEHUS MOKOs, APYrue
BUJIBI TPEHHUSI

8.14 Cuna TSOKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE
CBOOOJIHOTO Ma/ICHUS

g 815 JBmwxenune ruiaHer Bokpyr Connua. IlepBas kocMuueckas CKOPOCTb.

HesecoMoCTh 1 neperpysku

8.16 PaBHOBecue marepraiibHON TOUKU. AOCOJIFOTHO TBEPOE TENO

817 PaBHOBecue TBEPAOro TeNa C 3aKpEIIEHHON OChIO BpallleHUs. MOMEHT
cuibl. LleHTp TsxecTn

8.18 Nmiynsc Tena. 3menenue ummyibca. IMmynbsc cuitsl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeakTuBHOE JBM)KEHNE

8.21 Mexanuyeckas paboTa u MOITHOCTh

8.22 Pabora cuin TsxkecTH, ynpyroctu, TpeHus. CBsi3b SHEpPruu U paboThl

8.23 [ToTenmanpHas YHEPTUS TeJa, MOTHATOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24 IToTeHnManbpHast SHEPTUs CXKATON MPYKUHBI

8.25 Kunernueckast sneprus. Teopema 0 KHHETHUECKON SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHU
[TpakTuyeckue paboOTHI:
OrnpesiesieHne CpeTHE CKOPOCTH CKOJIBKEHUSI OpyCKa WU JIBHKCHHS
IapHKa Mo HAKJIOHHOM 1utockocTH. Onpenenenne yCKOpeHus Tea npu
PaBHOYCKOPEHHOM JBIKEHHUH MO0 HAKJIOHHOW TUTOCKOCTH.

8.27 HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM

JBIDKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBHKCHHH Oe€3
HAYaJIbHOM CKOPOCTH MYTHU OTHOCATCA KaK psii HEUETHBIX YHUCEI, TO
COOTBCTCTBYIOIIHEC MPOMEIKYTKH BPCMCHU OANHAKOBEI.




HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHIIBI
HOpManbHOTO  jaBieHusa. Ormpenenenue Kod(pUIMEHTAa TPEHUsS
ckonbkeHus. OmpeneneHne KECTKOCTH TPYXHWHBL —OnpeneneHue
paboThl CHUIBI TPEHUS TPU PABHOMEPHOM JIBUKCHHH Tella IO
TOPU30HTAILHOM MoBepxHOCTH. OnpeneneHne padoThl CHIIBI YIPYTOCTH
npu NoabEME Ipy3a ¢ UCIOIb30BAHUEM HEMOBIKHOTO U MOJABHKHOTO
0JI0KOB

dusnyeckue SBICHUS B Ipupoac: HNpHUIMBBI W OTIHBBI, JIBUXCHHC

8.28 wianeT CoONIHEYHOM CHCTEMBI, pPEAKTUBHOE JIBKCHHME >KUBBIX
OpraHU3MOB
8.29 TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKU  IIOJIOKEHUS,

paccTOSHUSL U YCKOPEHHUSI, PAKEThI

10

MEXAHWYECKUE KOJIEGAHHM 11 BOJIHBI

9.1

9.2

KonebarenbHoe apukeHne. OCHOBHbIE XapaKTEPUCTHKH KOJIeOAHUI:
IIEPUOJI, YaCTOTA, aMIUIUTY/1a

MareMaTtnyeckuii M IPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHepruu
IpU K0J1eOaTeIbHOM JIBH)KEHUHU

9.3

38.TYX3.IOH_II/IG KoJIe0aHusI. BBIHY)KIICHHBIG konebanus. Pe3oHanc

9.4

9.5
9.6

9.7

Mexanndeckue BoJIHBI. CBOMCTBA MeXaHWYeCKUX BOJH. [IpomonbHbIC 1
MOTNIEPEYHbIE BOJIHBI. J[7TMHA BOJIHBI M CKOPOCTH €€ pacipOCTpaHEHUSI.
MexaHu4ecKkue BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI

3ByK. ' poMKOCTB U BbicOTa 3ByKa. OTpa)keHuE 3ByKa

Nudpa3Byk u yabTpazByk

[IpakTuyeckune paboOTHI:

OrnpeziesieHHe 4acTOThl M TEpHOJa KoJeOaHWH MaTeMaTHYeCKOTo
MasATHHKA.

Omnpenenenue 4acTOThl U Meproia KoiaeOaHui Mpy>KUHHOTO MasiTHUKA
UccnenoBanue 3aBHCHMOCTH TEepUoOAa KoJIEOAHWW TMOABEIICHHOTO K
HUTH Tpy3a OT JUIMHBI HUTH. MccrnemoBaHue 3aBUCHUMOCTH TEpHOIA
KojeOaHuN TpYKUHHOTO MasiTHUKa OT Macchl rpys3a. [Iposepka
HE3aBHCHUMOCTH TepHoJa KojaebaHul Tpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl Tpy3a U JKECTKOCTH TPYXKHUHBL. M3Mmepenue yckopeHus
CBOOOIHOIO MaaECHUS

9.8

9.9

dusnueckue SBICHUS B NPHUPOJE: BOCIPHUITHE 3BYKOB YXHUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0

TexHudyeckne ycTpoWcTBa: 3XOJOT, HCIOIb30BAaHHE YIbTPa3ByKa B
OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1IOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

ONEeKTpOMarHUTHOE Tojie. JeKTpOMarHuTHble BoJiHBL. (CBoiicTBa

101 AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkasa 3J1IEKTPOMAarHUTHBIX BOJIH

103 SHCFTpOMaFHI/ITHaH npupoga cBera. CKoOpocTh cBeTa. BoiHOBBIE
CBOICTBa CBETa
[TpakTiueckue paboThI:

10.4 W3yueHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOUIIBHOTO
tenedoHa

105 dusnueckue SBICHUS B IPUPOJE: OUOIOTHYECKOE IEHCTBHE BUIUMOTO,
yIBTPadUOIETOBOTO U PEHTTE€HOBCKOTO M3ITYIEeHUI

106 TexHuyeckne yCTpPOHCTBA: HCIIOIB30BAHUE 3JIEKTPOMATHUTHBIX BOJH

I COTOBOH CBA3U




CBETOBbBIE ABJIEHUA

11.1 JlyaeBast Mmoziens cBeta. MIcTOUHMKY cBETa

11.2 [IpsAmosnHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKkoH OTpaKeHUs CBETa

114 [Ipenomnenue cBera. 3akoH npenomiieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE CBETa

11.5 JIunza. Xop tydeit B InH3E

11.6 Onruueckas cuctema ¢GoToarmapara, MUKPOCKOIIA U TeJIeCKoma

11.7 ['na3 kak ontuyeckas cucreMa. bM3opyKkocTh U JalbHO30PKOCTh

118 Pasnoxxenue Oenoro ceera B crektp. OmbiTel HproToHa. CrokeHue
CHEKTpaJIbHBIX 11BeTOB. [lucnepcus ceera
[TpakTuueckue paboOThI:
HccnenoBanue 3aBUCUMOCTH YIJ1a OTPa)KE€HUsSI CBETOBOIO JIy4a OT yrjia

11 NaJCHHUS.

N3ydeHne xapakTepuUCTUK U300pakeHUs IpeIMETa B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH yIila MPEIOMIICHUS CBETOBOTO JIy4a OT

119 yrja MajgeHusi Ha TPaHULIEe «BO3/1yX — CTEKIION.
[Toryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne  (QOKYCHOTO  pPAacCTOSHUSI W ONTHYECKOM  CHIIBI
coOuparoien JTMH3BbL.
OnBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CHEKTP.
OMnBITH O BOCHPUATHIO [[BETA MPEIMETOB MPHU MX HAOIIOJECHUH uepe3
LIBETOBBIE (PUIIBTPHI
dusunyeckue siBieHUs B npupoje: 3arMmeHuss Connua u JlyHsl, nBera

11.10 TeJ, ONTHYECKHE sBJeHUsA B arMmochepe (mBer Heba, pedpakius,
panyra, MUpax)

1111 TexHuuyeckue ycTpoicTBa: OYKH, EPUCKOMN, (oToanmnapaT, ONTUYECKUE
CBETOBOJIBI

KBAHTOBBGIE ABJIEHUA

121 Oneitel Pezepdopna u mnanerapHas mojaenb aroma. Monens aroma
bopa

122 Hcnyckanne u mornomeHue cBera aroMoM. KBautel. JIuHeiuatsie
CIIEKTPHI

12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHus

124 Crpoenue aromHoro snapa. HykioHHas Mojenb aToOMHOTro sjpa.
N3oTomnsl

12.5 PannoaktuBHbIe nipeBparienus. [lepro nonypacnana aTOMHBIX s11€p

1o 126 SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsloBOTO M MacCOBOTO

yucen

12.7 DHeprusi CBsI3U aTOMHBIX si7iep. CBsA3b MacChl U SHEPTUU

128 Peflxunn cuHTe3a W aeneHus saep. Wcrounuku sHeprun CoJHLIA U
3BE3]

12.9 SAnepHas sHepreTuka. JlelicTBre paliOaKTUBHBIX W3JIy4€HUIN HA KUBbBIE
OpraHU3MBI
[TpakTudeckue pabOTHI:
HabmroieHue CromHbIX U IMHEHYaThIX CIIEKTPOB U3JIy4EHUS.

12.10 HccnenoBanue TPEKOB: U3MEPEHHUE DHEPIUU YaCTHUIIBI IO TOPMO3HOMY

nytH (1o ¢poTorpadusm).
W3mepenne paarnoakTUBHOTO GhOoHA




duznueckue SBJICHUS B IPUPOJC: €CTECTBCHHBIA PaInOAaKTUBHBIN (HOH,
KOCMHUYECKHUEC JIy4u, PaaAOaKTUBHOC H3JIYUYCHUC MIPpUPOAHBIX

12.11 N .
MUHEPAJIOB, JCHCTBUE pPAJMOAaKTUBHBIX W3IYyYCHHM Ha OpraHHU3M
4eJI0BEKa

12.12 TexHu4eckue yCTpOMCTBA: CIEKTPOCKON, HHIAUBULYAIBHBIA JO3UMETD,

kamepa Buibcona

ITPOBEPAEMBIE HA OI'S 1O ®U3NKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOMH OBPA3OBATEJIBHOU ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA

Kon
NpoBepsIeMoro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'0 00111€T0
oOpa3zoBanusi Ha ocHoBe ®I'OC

[Tonnmanne ponu (GU3MKH B HAYYHOH KapTHUHE MHUPA; CHOPMHPOBAHHOCTH 0OAa30BBIX
IIPEJICTAaBICHUNA O 3aKOHOMEPHOM CBSI3U M ITO3HABAEMOCTHU SIBJICHUM IIPUPOJBI, O POJIU
JKCIEpUMEHTa B (U3MKE, O CHUCTeMOoOOpasyromeld poiu (U3WKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOIH, 00 3BOMOLIMHN (HU3MUECKUX 3HAHUHN U UX
pOJIn B LEIOCTHOW €CTECTBEHHOHAyYHOM KapTHHE MHUpPA, O BKJIAJ€ POCCUHCKUX H
3apyOeXKHbIX Yyu€HBIX-(U3MKOB B pa3BUTUE HAyKH, OOBSICHEHUE IPOLECCOB
OKpPY’KaIoIllero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHMsS O BHUIAX Marepuu (BEIIECTBO M TIOJiE), O JABMKCHHH Kak crocobe
CYIIIECTBOBAHMs MaTepuu, 00 aTOMHO-MOJEKYISPHOW TEOPUU CTPOCHHUS BEIIECTBA, O
GU3MYECKON  CYIIHOCTH  SIBJICHUM  TPUPOAbl  (MEXaHMYECKHX,  TEIUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE paziuyarh SBICHUS MO OMUCAHHIO HX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE
SBIIEHUE; YMEHHE pAclO3HaBaTh NPOSBICHHE W3YYECHHBIX (U3NYECKUX SBICHHUHA B
OKPY>KaIOIIIeM MHPE, BBIICISIS HX CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

Brnagenue ocHOBaMM MOHSATUHHOIO ammapara ¥ CUMBOJIMYECKOTO fA3bIKa (DUM3HMKHU U
UCIOJIb30BaHUE UX JUISl pelIeHus yueOHBIX 3a/lau; YMEHHE XapaKTepu30BaTh CBOMCTBA
Ten, (u3MUeckue SABJIEHUS U TNPOLECCHl, MCNONb3ysd (PyHIaMEHTAIbHBIE U
OMIIUPUYECKUE 3aKOHBI

YMeHue onuchiBaTh M3y4EHHBIE CBOMCTBA Tel M (PU3UYECKHE SIBICHUS, WCIOIB3YS
(U3HUYECKHE BETUIMHBI

Bnanenue ocHOBaMH METOJOB HAyYHOTO MO3HAHHS C YU4ETOM COONIOACHUS TPaBUI
0e30macHOTO Tpyaa: HaOMoAeHHE GU3HUECKUX SIBICHHUI:

YMEHHE CaMOCTOSITeNIbHO CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JaHHOTO
Habopa 00OpyJOBaHUS TIO WHCTPYKIIMH, OMUCHIBATH XOJ| OMBITAa W 3aIlMCHIBATH €0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MMPOBEACHUEC TMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: YMCHHUC
TUTAHUPOBATh U3MEPEHUS, CAMOCTOSTEIbHO COOMPATh IKCIIEPUMEHTAILHYIO YCTaHOBKY
M0 HWHCTPYKIOHH, BBIYHUCIIATHE 3HAYCHUC BCIWYMHBI W aAHAJIU3UPOBATH ITOJTYYCHHBIC
pPE3yIbTaThI C YYETOM 33JJaHHOU MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

MMPOBEACHNUEC HCCIIOKHBIX OSKCICPUMCHTAJIbHBIX HCCHG}IOBaHI/Iﬁ; CaMOCTOSATECIIBHO
coOupaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY W TPOBOAMWTH HCCIEIOBaHHE IO
HHCTPYKIUHW, NPECACTABIATE IMOJYYCHHBIC 3aBUCUMOCTHU (i)I/I?:I/I‘-IeCKI/IX BCJIIMYUH B BUC
Tabmui 1 TpadUKOB, YYUTHIBATH MOTPEIIHOCTH, JI€laTh BBIBOJBI MO pe3ylIbTaTaM
UCCIICTOBAHMSI

[TonnMaHue XapaKTepHBIX CBOWCTB (U3MYECKHUX MoOjeNel (MarepuaiabHas TOUKa,
abCoMOTHO TBEPAOE TENO, MOJENU CTPOCHHS Ta30B, KMIKOCTEH W TBEPIBIX Tel,
IUTAHEeTapHasi MOJEeNb aTroMa, HYKJIOHHash MOJielb AaTOMHOrO siipa) M yMEHHE




MPUMEHSITh UX JIJIs1 OObSICHEHHSI (PU3NUECKHUX IIPOIIECCOB

YMenue oOBSACHATH (U3WYECKHE NpPOIECChl M CBOMCTBa Teld, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YaCTHOCTH,

7 BBISBJIAT TPUYHMHHO-CJIEJCTBEHHBIE CBSI3W U CTPOUTh OOBACHEHHE C ONOpPOH Ha
U3yYCHHBIC CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJEIU

Ymenue pemats pacyéTHole 3a1aun (Ha 6aze 2 — 3 ypaBHEHUIT), UCHIOIB3Ys 3aKOHBI U
(bopMyIbl, CBA3bIBAIOIINE (PU3UYECKUE BEJITMUMHBI, B YACTHOCTH, 3alMChIBaTh KPaTKoe
yCIIOBHE 3aJ[au¥l, BBISBIATH HEJOCTAIOLINE JaHHbIC, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
8 HeoOXonuMble s €€ pelIeHus, MCIO0Jb30BaTh CIPABOYHBIC JaHHBIE, MPOBOAUTH
pacyéTbl M OLEHUBATh PEATUCTHUYHOCTh TOJIYYEHHOTO 3HA4YeHHS (pU3HUecKon
BEJIMYMHBI; YMEHHE ONPEAENATh Pa3MEPHOCTb (PU3MUECKONW BEIMUYMHBI, MOJY4YEHHON
IIPU PELICHUN 3a]a4u

YMeHHe XapakTepu30BaTh MPUHIMIIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHUCIIE
OBITOBBIX MNpPUOOPOB, W MPOMBIIUICHHBIX TEXHOJOTHYECKUX IPOLECCOB IO HX

9 OIMMMCAHUIO, MCIIOJIB3Ys 3HAHUA O CBOMCTBAx (1)I/I3I/I‘-ICCKI/IX SIBICHUN H HCO6XOI[I/IMBIG
(du3HYecKre 3aKOHOMEPHOCTH
YMeHue UCIoIb30BaTh 3HAHUS O (PU3NYECKUX SBJICHHUSAX B TOBCETHEBHOM JKU3HU VIS
oOecrieyeHnss 0€30MAaCHOCTH TpU  OOpamieHud ¢ OBITOBBIMH  mpuOopamMu U
10 TEXHHYECKHMMHU YCTPOWCTBAMH, COXPAaHEHHS 3JOPOBbS M  COOJIOACHHUS HOPM

HKOJIOTHYECKOTO TIOBEICHUSI B OKPYKAIOUIeH cpele; NMOHMMaHHE HEO0OXOAWMOCTH
OPUMEHEHHUsS  JIOCTIKEHMM  (QU3MKM M TeXHOJOTMM  [uid  paluOHAIBHOIO
IIPUPO/IONOIB30BaAHUS

OnpIT moOHMCKa, TpeoOpa3oBaHUs M TPEACTaBICHUS WHPopManuu (HU3NIECKOTO
COJIepKAaHUs C MCIIOJIb30BaHUEM HH(POPMALlMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIUH;
YMEHHUE OLEHUBATH JOCTOBEPHOCTH IOIYYEHHONH HH(POPMALIMU HA OCHOBE MMEIOIIUXCS
3HAHUW W JOINOJIHUTEIBHBIX HCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPHU BBIOJIHEHUU
11 y4eOHBIX 3a/laHuil HAy4YHO-TIONMYJSPHYIO JIUTEPAaTypy (U3HUECKOTO COAEp KaHMUs,
CIpaBOYHBIE MaTepHajbl, pecypchl ceTd VHTepHeT; BiazeHue 0a30BbIMU HaBBIKAMHU
npeoOpazoBaHus MHGOPMAMU W3 OIHONW 3HAKOBOM CHUCTEMBI B JPYIyl0; YMEHHUE
co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMALIUU
U3 HECKOJIbKUX UCTOYHUKOB

HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA OI'D ITIO ®U3UKE

Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA

1.1 Mexannueckoe aBmwkeHne. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENHHOCTD JIBHKCHUS
PaBHOMepHOe m HepaBHOMepHOe BIKeHHE. CpemHsis cKopocTh. DopMyna yUisi BBIYUCICHUS

1.2  cpenneii ckopocth: V = S/t
PaBHOMEpHOE TIPSAMOTMHEHOE IBHKEHNE. 3aBUCUMOCTh KOOPJAMHATHI Tela OT BPEMEHU B CIIydae
PaBHOMEPHOTO MPSAMOJUHENHOTO IBUKEHUS:

13 x(r)=x,+v[
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIIMH CKOPOCTH, MPOEKIIUHA TIEPEMEIICHUs, MYyTH,
KOOPJMHATHI IIPY PABHOMEPHOM MPSIMOJIUHEWUHOM JIBUKEHUU

14 3aBUCHMOCTh KOOpPJMHATHI TeJa OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOTO MPSIMOJUHEWHOIO
JIBHOKCHUS




-Sx':r} = 'lf,;: * f_ax *

[ Ry

@opMyibl [UId NPOCKLIUM IEPEMEILEHUs, NPOEKIUU CKOPOCTH M IPOEKIMH YCKOPEHUS IIpU
PaBHOYCKOPEHHOM IPAMOJIMHEHHOM JIBHYKEHUMU:
+2
s, =yyt+a, - —.
2
U_\'(f) =Up, +a, £,

a.(r)=caonst,

5 5

- — - = F}
Lo Uix 8y

I'paduku 3aBUCHMOCTH OT BPEMEHH Uil MPOEKLUUU YCKOPEHHS, NMPOEKIUU CKOPOCTH, MPOSKLUUU
nepeMelleHus, KOOPAUHATBI IIPU PABHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKEHUU

1.5

1.6

CBobGonnoe mnanenue. Dopmyibl, ONUCHIBAIOLIME CBOOOJHOE IMAaZieHHE Tejla MO0 BEPTUKAIM
(IBMKEHHUE TeJla BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3emin). I 'paduku 3aBUCHMOCTH OT
BPEMEHHU JJIS IPOEKIMU YCKOPEHUSs, IPOEKIIMU CKOPOCTH M KOOPIMHATHI IIPU CBOOOIHOM IaJCHUU
TeJa 110 BEPTUKAIN

CKopoCTh PaBHOMEPHOTO JBHKEHUSI TeJa IO OKpykHOCTH. HarpaBieHnue ckopocTu.
CDOpMy'J'Ia AJI1 BBIYUCJIICHUA CKOPOCTHU Y€PE3 paJuyC OKPYKHOCTHU U IICPUOJ oGpameHI/m:
L= iR
T

LenTpoctpeMurenbHoe yckopeHue. HarmpaBnenue HeHTpOCTpEMUTEIBHOTO yCKopeHus. Popmyna
JUIS. BBIYMCTICHUS] YCKOPECHHUS:

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPUOA U YACTOTY o6pameHI/1${:

Vo= ?

1.7

Macca. [TnotHOCTS BemecTBa. PopMya Ui BBIYHCICHHS IIIOTHOCTH:
_m
V

1.8
1.9

1.10

Cuna — BekTopHas gusnueckas BenuunHa. CloskeHue cuil
SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHU TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOIHCﬁ Ha TCJIO0

1.11

B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fry=-Fiy

1.12

TpeHI/Ie IMOKOsI W TPCHUC CKOJILXKXCHUA. CDopMyna AJid  BBIYMUCIICHUS MOAYJIA CHJIbI TPCHUA
CKOJIB)XKCHHUA




FTP:LL-N

Hedopmarus Tema. Ympyrue u Heynpyrue jaedopmaruu. 3akoH yrnpyroi aedopmarnuu (3aKoH
I'yka):
113 F=k-Al

BCCMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m, -m,
F=G -—L1 _2

1.14 R”
Cuiia TshxecTH. Y CKOpeHHE CBOOOIHOTO MaCHUS.

dopmyra 715 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBmwxenue mnanet Bokpyr Comnna. [lepas kocMuueckas ckopocts. HeBecoMocTh 1 nieperpy3ku

Wmnynbce Tena — BekTopHast (pru3nyeckasi BeIMIUHA.
1.15 pP=md
Nmnynbe cuctemsl Ten. M3MeHenne nMmnynbsca. MMImynbe crsibl
3aKOH COXpaHEHMSI UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
1.16  p=myU +im,L, =const

PeaktuBHOE NBHXKEHUE
Mexannueckast pabora. @opmya s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fsoosc

Mexannueckass MOIITHOCTD:

1.17
4

r

N=

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHUSA KHHETHYECKOM OHCPTHUU:

HE)E
E =2

" 2
Teopema o kuHeTH4eckoi aHeprun. @opmyna sl BEIYUCICHUS TOTSHIIMATBHOM YHEPTUH TeTa,
1.18 mnomusiToro
HajJ 3eMIei:

E,=mgh

Mexann4geckas OHEPTIUs:

E=E;+E,

1.19 .
3akoH COXPAaHCHUS MCXAaHUYICCKOU SHCPIUH. d)opMyna AJId 3aKOHA COXPAaHCHUA MCXaHUYCCKOU

SHEPTUH B OTCYTCTBUE CUII TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOM YHEPIUU IIPU HAIMYUU CUIIBI TPCHHUSL.

[IpocTeie MeXxaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
1.20  Psryar. Moment cunsl: M - FI.
YcnoBue paBHOBECHS pblyara:




M +M, +..=0
[MoxBwxHBIN 1 HenoABWKHBIN 010ku. KIT/] mpocThIX MeXaHU3MOB,
A—aarpaqe:ﬂ:ﬂaﬂ

JlaBiieHnEe TBEPIOTO TeEa.
@opMyita U1 BBIYMCIICHUS NABJICHHs TBEPIOIO Tena:

_F
P=y5
191 JaBnenue raza. ATMocdepHoe JaBieHHUE.
' I'unpocraTuueckoe AaBjieHUE BHYTPH KUJIKOCTH.
dopmyiia 171 BBIYUCIECHUS AaBICHUS BHYTPH KHUJIKOCTH:
P=pgh+ D,
1.22  3axown Ilackans. ['mnpaBnudeckuii mpecc
3akoH Apxumena. @opmysa Ui ONpeAesieHUs] BhITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TeEIo,
NOTPYKEHHOE B JKUAKOCTh WJIHU Ia3:
Ycnosue miaBanus tena. [lnaBanue cynoB U Bo3ayXoIulaBaHHE
MexaHnnueckue Koyedanusi. AMIUTUTY/A, IEPUOT U YacToTa Konebanuii. Dopmyna, CBsI3bIBaOIIas
4acTOTy U Nepuo]| KojeOaHuil:
1.24
v = 1
T
1.25 Matematuueckuii M TNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHeprun npu KojeOaTelbHOM
' JIBIOKEHUHU
1.26 3aryxatomme Konebanus. BerHyxkneHHsie konebanus. Pezonanc
Mexanuueckue BOJHBL IlpoponbHble M TomepedHble BOJHBL. J[IMHA BOJHBI U CKOPOCTb
pacnpoCTpaHEHUS BOJIHBL:
1.27 -
r=v-T
198 3Byk. I'poMkocTs M BbIcOTa 3ByKa. OTpakeHHME 3BYKOBOHl BOJIHBI Ha TpaHHUIE JABYX Cpel.
WHbpa3Byk U yIbTpa3ByK
IIpaxmuueckue pabomul
W3mepenue cpenHeil IUIOTHOCTH BEUIECTBA; apXUMENOBOM CHIIBI, JKECTKOCTH MPYKHUHBI;
KOd(QpUIIMEHTa TPEHUS CKOJIbKEHUS; paOOThl CUJIbI TPEHHUS, CHJIBI YIPYTOCTH; CPEIHEH CKOPOCTH
IBUKEHHsI OpycKa 10 HAaKJIOHHOM IUIOCKOCTH; YCKOpEeHMsI OpycKa Mpu ABUKEHHH 110 HAKJIOHHOM
IUIOCKOCTH; YaCTOThl U Mepuoja KoieOaHWH MaTeMaTHYeCKOro MasTHHKA; YacTOThl W MEpuoja
KojeOaHui NMPY>KUHHOTO MasTHHUKA,; MOMEHTA CHJIbI, JAEMCTBYIOUIET0 Ha pblyar; paboThl CHJIbI
199 YUPYrocTH npu nobEME rpy3a ¢ MOMOIIBIO HEMOIBUKHOTO 0JI0Ka; paboThl CUIIBI YIIPYTOCTH MPU

MoAbEME Tpy3a C IMOMOIIIBIO TTOJBMYKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BEMa MOTPY:KEHHOM YacTH Tela M OT
IJIOTHOCTH JKUJIKOCTH; HE3aBHCUMOCTH BBITAIKMBAIOIIEH CHJIBI OT MAcChl T€Jla; CUJIbl TPEHUS
CKOJIB)KEHUSI OT CWJIBI HOPMAJIBHOTO JAaBJIEHUS M OT POJA NOBEPXHOCTH; CHIIBI YIPYTOCTH,
BO3HHUKAIOIIEH B TPYKHWHE, OT CTENEHH aedopManuu TPYKHHBI, YCKOpEHHsI Opycka OT yria
HAKJIOHA HaNpaBISIONIEH; meproja (4acToThl) KojdeOaHW HUTSHOTO MasTHHKA OT JUIMHBI HUTH;
nepuoja KosieOaHUM MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a U KECTKOCTH TPYKUHBI;




UCCIIEIOBaHNE HE3aBUCHUMOCTH Tepuojaa KojeOaHUN HHUTSHOrO MasTHHUKAa OT Macchl TIpysa.
[IpoBepka yciioBUs paBHOBECHSI pblyara

Dusuueckue AG1EHUS 8 npupode.‘ NpUMEPBI ABHUXKCHUSA C PA3JIMYHBIMHU CKOPOCTAMH B JKUBOM M
HEKHBOM mpuponae, ,HCfICTBPIe CHJIBI TPCHHUSA B IIPUPOAEC U TCXHUKE, IIPUIIMBBI U OTJIMBBI, IBUKCHHUC

1.30 mmaner CONHEUHOW CHCTEMBI, PEAKTUBHOE JIBHKCHHE J>KHUBBIX OPTraHMW3MOB, PBhIUard B TEJE
YesioBeKa, BIMAHUE aTMOC(HEpPHOro JaBJICHUS Ha XUBOUW OpraHu3M, IJIaBaHUE PbIO, BOCHpUSTHE
3BYKOB KMBOTHBIMH, 3€MJIETPACCHHE, CECMUUECKUE BOJIHBI, I[yHAMH, 3XO
Texuuueckue ycmpoticmea: CIAJOMETP, JAaTYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS,
JTUHAMOMETp, TOJIIUITHAKK, PAKEThl, PbIYar, MOJIBWKHBIA M HETOJBUXHBIA OJOKH, HAKIOHHAS

1.31 mockoCTh, MPOCThIE MEXAaHU3MBI B OBITY, COOOIIAIOIINECS COCYIbl, YCTPOMCTBO BOAOIPOBOA,
TUIpaBIMYECKUI ITpecc, MAHOMETP, 0apOMETp, BBICOTOMED, OPLUIHEBOW HACOC, apEOMETP, IXO0JIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHU A
21 OcHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOM TEOpUU CTpPOeHUs BemlecTBa. Mojenu
' TBEPAOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSIHMI BenecTBa. Kpucramndyeckue u aMmopdHbIe Tena
29 JIBxenue vactuil BemecTBa. CBsi3b CKOPOCTH JIBHIKEHHS YaCTHIl C TeMIiepaTypoil. bpoyHoBckoe
' nBuxkeHue, Tuddysus

2.3 CwmauuBaHUE U KalWUISPHbBIC SIBJICHUS

2.4  TemnoBoe pacuIupeHue U CKaTHE

2.5 TemnoBoe paBHOBeCHE

2.6  Bayrpennss sHeprus. Pabota u Teruionepenadya Kak CriocoObl H3MEHEHUS BHYTPCHHEH YHEPTUU

2.7  Bunsl Terionepenadn: TeIIONPOBOHOCTD, KOHBEKIINS, U3TYyICHHE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TeIoThl. Y aelibHas TeII0EMKOCTb:

28 QO=cml(t,—t,)
3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX MpoIleccax. Y paBHEHHE TEIIOBOro OanaHca:

29 QO +0, +..=0
Hcnapenne un konaeHcanus. V3MeHeHHe BHYTPEHHEHW DSHEPrMM B INPOLECCE HCIAPEHUS U

2.10 xouaencanuu. Kunenue )uakoctu. Y aenbHast TEIoTa napoodpasosanus: L = Q/m

2.11 BnaxxHOCTH BO3ayXa
[InaBnenne wu kpuctawmzanus. V3meHeHne BHYTpEHHEH OHEPruM TPU IUIABJICHUH U
KpUCTAITU3aluu. Y IelbHasl TeTJI0Ta TUIaBIeHUs:

2.12 }L—Q

m

213 BHyTpeHHSIsS SHEPTHs CrOpaHus TOIUTMBA. Y AebHast TEIUI0Ta CropaHus ToriuBa: = Q/m

2.14  Tpuanumns! padotsl TertoBbix asurateneii. KI1/] rermoBoro neurarens
IIpakxmuueckue pabomul
N3mepenne ynenbHONW TEIUIOEMKOCTH METANIMYECKOTO LMJIMHJPA; KOJWYECTBA TEIIOTHI,
MOJTYYEHHOTO BOJIOM KOMHATHOM TeMIiepaTypbl (DUKCHPOBAHHOW MAacChl, B KOTOPYIO OITYyIIEH

2.15 wHarpeThlii HWIMHIP; KOJIWYECTBA TEIJIOTHI, OTJAHHOTO HATPETHIM IHIWHIPOM, MOCIE OMyCKaHHUs

€ro B BOJy KOMHAaTHON TEeMIIEpaTyphl; OTHOCUTEIHHOM BIAKHOCTH BO3/yXa; YACITHHOW TETIOTHI
naBjaeHusl Jibaa. VccienoBaHue M3MEHEHHUsS TEMIIEpAaTypbl BOJbI MPU PA3IMUYHBIX YCIOBUSAX;
SIBJIGHUS TETUI00OOMEHA MPU CMEIIMBAHUU XOJIO0JHON U ropsiuel BOAbI; IpoIecca UCIIapeHUsI




Dusuueckue s61eHus 6 npupode.‘ IMOBCPXHOCTHOC HATAXKCHUEC U KAITUJIJIAPHBIC SABJICHUSA B IIPUPOJE,

2.16  kpuctamisl B ipupoje, u3nydenue ConHia, 3amMep3anue BOI0EMOB, MOpCKHE OpU3bl; 00pa3oBaHue
pOCHL, TyMaHa, UHesl, CHera
Texnuueckue ycmpoticmea: KalWJUIAPbI, NPUMEPbl HCIOJIb30BAHUS KPUCTAIUIOB, >KUJKOCTHBIN
2.17 TtepMoMmeTp, HaTYMK TEeMIIEPATyphl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB, THIPOMETPHI,
IICUXPOMETp, NapoBasi TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHus
3  OJIEKTPOMATHUTHBIE SABJIEHUA
3.1  Dnekrpuzanus Ten. J[Ba Buaa JIEKTPUICCKUX 3apsI0B
3.2  BzammopeiicTBue 3apsoKeHHBIX Tell. 3akoH Kymona
3.3 3akoH coxpaHEHUSs IEKTPUIECKOro 3apsiaa
34 Onexkrpudeckoe mosne. HanpskEHHOCTh  3JEKTpUYECKOro mojs. [IpuHIMI  Ccynepro3uiuu
' ANEKTPUYECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsoB. JlelcTBUE IEKTPUUECKOrO I0JI Ha 3JIEKTPUUECKUE 3aps/bl.
' [IpoBOIHUKY U TUATIEKTPUKH
ITocTostHHBIN AnekTpuueckuii Tok. JlelicTBus 3nekTpudeckoro Toka. Cuina toka. Hanpsixenue.
I =q/t,U=A/
3.6 q 1 q
DNEeKTPUIECKOE COTPOTUBIICHUE. Y IETBHOE dIIEKTPUIECKOE CONPOTHUBIICHHE:
3.7 R=pl/S
38 3akon Oma st yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
39 IlapannensHoe coenuHEHNE MTPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
U=UgI=1+I;R=2.
2 2 P
CMeriaHHbIe COETMHEHMSI TPOBOIHUKOB
310 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3axoH [xoyns — Jlenna:
2
311 Q=I"-R-t
3.12  OmeiT Opcrena. MarHUTHOE 1T0JIE IPSIMOTO TIPOBOAHHUKA C TOKOM. JIMHUY MarHUTHOW WHAYKITHH
3.13 MarauTHOe TI0JIe TOCTOSTHHOTO MaruTa. B3anMoieicTBrie MOCTOSTHHBIX MarHUTOB
3.14  ]leiicTBHe MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM
3.15  Ompitel @apages. SBneHue AIeKTpOMarHuTHON HHAYKIUH. [IpaBuiio Jlenma
IIpakxmuueckue pabomol
W3mepeHue »IeKTPUYECKOrO COMPOTUBIICHUS DPE3UCTOpAa; MOIIHOCTH 3JIEKTPUYECKOrO TOKa;
paboThI ANEKTPUYECKOTO TOKA.
316 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3ZHUKAIOIIETO B MPOBOJAHUKE (PE3UCTOPHI, JJAMITOUKa),

OT HAIIPAKCHHA HAa KOHIAX IPOBOAHHKA; 3aBUCHMMOCTU COIIPOTUBJICHHUA OT AJIMHBI IMIPOBOAHMKA,
IIomaau €ro moncpeyYHoro CCYCHUA U yACIbHOTO COIIPOTUBJICHUA.

HpOBepKa npaBujia IJjid OSJICKTPUUYCCKOTO HANPSKCHUA IMPU MMOCICAOBATCIBHOM COCIUHCHUU
IIPOBOAHHMKOB, IpaBuWja JA CHJIBI 3JICKTPHUYCCKOI'O TOKa IIpU HapalJICIbHOM COCAMHCHUU




MTPOBOTHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qu3zuueckue A61eHUs 8 npupoode: dIEKTPUUECKUE SIBICHUS B aTMocdepe, IMEKTPUUYECTBO JKUBBIX

3.17 opraHu3MoB, MarHUTHOE TMOJ€ 3eMIIH, APEi( MONOCOB, POJIh MAarHUTHOTO TOJS IS JKU3HHU Ha
3emJie, OJISIPHOE CUSTHHE
Texnuueckue ycmpouicmea: DIEKTPOCKOI, aMIEPMETp, BOJBTMETP, pPEOCTaT, CUETUUK

318 AJIEKTPUYECKOW SHEPTHH, AJIEKTPOOCBETUTEIIbHBIC MPHOOPHI, HArPEBATEIbHBIE AIICKTPOIPUOOPHI
(mpuMepbl), SICKTPUUECKUE MPEIOXPAHUTEIH, dJICKTPOMArHUT, JJIEKTPOJIBUTATENb MOCTOSHHOTO
TOKa, TeHEPaTOp MOCTOSIHHOTO TOKA

3.19 DnekrpomarHuTHbBIE BONHBL. [1IKaga 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBast Mozenb cBeta. [IpsiMonnHeitHOE pacipocTpaHEeHUE cBeTa

3.21 3axoH oTpaxkeHus cBera. [lmockoe 3epkano

3.22  TlpemomieHue cBeTa. 3aKOH MPETOMIICHHSI CBETa

3.23  Jlucmepcus cBeta

3.24  Jluuza. Xon styueit B munH3e. POKyCHOE paccTosiHue JuH3bl. OnTudeckas cuia Jua3sl: D = 1/F

3.25 TI'ma3 kak ontuyeckas cucreMa. OnTHIecKue mpudopsl
IIpakmuyeckue pabomul
M3MepeHune onTU4ecKoi CHiIbl COOUparoniel TUH3bI;, (POKYCHOTO pACCTOSHUS COOMPAOIIEH JIMH3bI
(0 CBOKMCTBY paBEHCTBAa pa3MEpOB MpeaMeTa W H300paKeHHs, KOTJa MPEAMET PACIONIOKEH B

3.26  nBoitHOM (oKyce), MoKa3aTens IPeIOMICHUS CTEeKIIa.
HccnenoBanne cBOiCTBa H300pakeHUs, IOJYYEHHOTO C TIOMOIIBIO COOHMpAIOMIeH JIMH3HI;
U3MEHEeHHsT (OKYCHOTO PACCTOSHHSI JBYX CJIOKCHHBIX JIMH3; 3aBHCHMOCTH YIJa MPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJIa Ma/ICHUS Ha TPAHHIIE «BO3yX — CTEKIIO»

397 Qusuueckue agrenus 8 npupooe: 3atMenns Comnna u JIyHbl, 1[BETa TeJ, ONTUYECKHUE SBJICHUS B
atMocdepe (uBeT Heba, pedpakius, paayra, MUPax)

3.28  Texnuueckue ycmpoticmea: O4KH, IEPUCKO, (hoToarmapar, ONTUYECKUE CBETOBObI

4  KBAHTOBBIE ABJIEHU

4.1 PamuoaktuBHOCTH. ANb(a-, 6eTa-, ramma-usnydeHus. Peakiun ansda-u 6eta-pacmana

4.2 | OmnsiTel Pesepdopna mo paccesnuto anbga-uactui. [manerapaas moaens aroma

4.3 | CocraB aToMHOTO sijipa. 30TOIBI

4.4  Tlepuon nmomypacnazia aTOMHBIX sIJIEp

4.5  SnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOI0 M MaCCOBOTO UUCEI
Qu3zuueckue sA6NeHUs 8 Npupooe: €CTECTBEHHBIH pPaJIMOAKTUBHBIA (OH, KOCMHUYECKHE IIy4H,

4.6  pagMOaKTHBHOE H3JIYYCHHE TPUPOTHBIX MHHEPAJIOB, JNEHCTBUEC PAJMOAKTHBHBIX W3IIyYCHUH HaA
OpraHH3M YeJIoBeKa

47 Texuuueckue ycmpoticmea: CHEKTPOCKON, WHIUBUAYATbHBIA J103UMETp, Kamepa Bumbcona,

AACPHasA SOHEPTCTUKA




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

®duswuka 9 kmacc/ [lepeimkuna A.B. OOmmecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«M3naTenbeTBO «IK3aMEH

®wusuka 7 knacce / [lepeimkun A.B. OOIIeCTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
H3nmarenncTBo "OK3aMen";

®usuka 7 knacc / [lepeimkuna A.B. OO1IecTBO C OrpaHMYEHHOW OTBETCTBEHHOCTHIO
W3narenbcTBo "Ox3amen".

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

®unonosuu H.B. Meroandeckoe nmocobue k yueonuky A.B. [leprimkuna "®dusuka. 7
kiacc". - 6-¢ u3nanue, nmepecMoTpeHHoe usl. - Mocksa: JIPODA, 2020;

Ounonosuu H.B. Meroanueckoe nocodue k yueonuky A.B. [leprrmkuna "®Ousnka. 8
kiacc". - 4-e u3ganue, nepecMoTpeHHoe us. - Mockaa: JJPODA, 2020;

I'yrauk E.M., Uepnukosa O.A. Meronndeckoe nocodue k yueonuky A.B. Ileppinikuna,
E.M. I'ytHuk "®u3uka. 7 knacc". - Mocksa: J[PODA, 2016.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
but6mmoreka LIOK https://lesson.edu.ru/03/07;

* bubmmoreka LIOK https://lesson.edu.ru/03/08;

* bubnuoreka [{OK https://lesson.edu.ru/03/09;

* Knacc!nas dusuka http://class-fizika.ru/;

* [IOP x ypokam ¢usuku 7 knace http://class-fizika.ru/7-klass/cl7pd.html;

* LIOP k ypokawm ¢usuku 7 xinacc http://class-fizika.ru/8-klass/cl8pd.html;

* [IOP x ypokam ¢usuku 7 knace http://class-fizika.ru/9-klass/cl9pd.html;

* Poccuiickas anekTponHas mikosna https://resh.edu.ru/;

» dusuka.py http://www.fizika.ru/;

* LearningApps.org https://learningapps.org/index.php?overview s= category=0 tool,;

* Pocyueonuk https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/.



