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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOIO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI U TpeOOoBaHUN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
benepanbHoil paboueid mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npeaMera «Pusuka.

B pabouyio nporpammy ObUIM BHECEHBI M3MEHEHUS mpuka3 MuHnmnpocseuienus Poccun
or 09.10.2024 N 704 «O BHeceHMHM H3MEHEHHH B HEKOTOpbIE IpuKa3bl MuHHCTEpCTBA
npocseuienust Poccuiickoit  ®enpepanum, Kacaromuecss (QenepalbHbIX  00pa30oBaTENbHBIX
nporpaMM HadajabHOTO 00IIero oOpa3oBaHUs, OCHOBHOTO OOIIEro OOpa3oBaHHSI W CPEIHErO
o01rero oOpa3oBaHUs.

Conmepxanve  mporpaMMbl 1o (U3MKE  HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYaloOlIUMXCSd W OpraHM3alMi0 HM3y4YeHUs (GU3MKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMe mo (u3uMKe yYHUTBHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K mnIaHUpPyeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[IporpammMa 1o ¢pu3MKE YCTaHABIMBACT pacHpeiesieHHe ydeOHOro MaTepualia 1Mo Tojaam
oOydeHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIENOBATeIbHOCTh M3yUYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuxcs.

[Tporpamma no ¢usuke pazpaboraHa c HEIbI0 OKa3aHUS METOJMYECKOM MOMOIIN YUUTEITIO
B CO3aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MPEAMETY.

®dusnka SBISETCA CUCTEMOOOPA3YIOMINUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUEcKUe 3aKOHBI JIeKAaT B OCHOBE IMPOLECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U (Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, TPEAOCTaBIsSeT HambOosee sICHble 00pa3lbl NPHUMEHEHHs HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHHs JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa M3 IVIaBHBIX 337a4 (U3NYECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
00ydaromuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!

e HAYYHO OOBSCHSATH SIBJICHUS,

e OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'0 UCCIIEI0OBAHUS;

e MHTEPHPETUPOBATH JAaHHBIE W KCIOJIb30BaTh HAyuYHbIE JOKa3aTeNIbCTBA IS
MIOJTy4€HUs BHIBOJIOB.

[lenn u3yueHust (UMK HA YpPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs OMNpEIEIICHbI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yroOMUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBep)kAEHHON pemenneM Komnernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadps 2019 r. Ne [IK4BH).

Henu n3yyenus Gpu3nku:

e IPUOOPETEHNE NHTEPECA U CTPEMIICHHS 00YHAIOLIUXCS K HAYYHOMY U3yUEHHIO PUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TMPEACTABIEHUH O HAYYHOM MeToJe To3HaHus u (opMupoBaHUE
HCCIIEI0BATENLCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBIICHUSIM;

o GOpMHpOBaHNE HAYYHOTO MHMPOBO33PEHMs KaK pe3ysbTaTa M3y4YeHHsS OCHOB CTPOCHUS
Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e hopmupoBaHue TpenCTaBICHUH O poiH (U3UKU IS Pa3BUTHS JAPYTHUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUI;

e pa3BUTHE TMPEIACTABICHUA O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
AESATEIbHOCTH, CBSI3aHHOM ¢ (DU3UKOIL, MOJrOTOBKA K JAalbHEHIIEeMy 00YYEHHIO B 9TOM
HaITpaBJICHUH.

JlocTioKkeHHe ATUX MeNleil mporpaMmbl 10 (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIIeUYNBACTCS PELICHHEM CIIEAYIONINX 3a/a4Y:

e IPUOOPETEHNE 3HAHUI O JUCKPETHOM CTPOCHHUH BEILECTBA, O MEXaHHMYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

e IpUOOpETEHHE yYMEHUH oOmMuchiBaTh M OOBSACHATH  (U3MYECKHUE  SBICHHUS C
UCIIOJIb30BAHUEM ITOJTYYCHHBIX 3HAHHUI;

e OCBOCHHE METOJIOB pEIICHUS MPOCTEHIINX pPAcUYETHBIX 3aJa4 C HCIOJIb30BaHHEM
(bu3HUYECKUX MOJICNIeH, TBOPUYCCKHUX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHI HAOIIOAATh IPUPOIHBIC SIBICHUS M BBITIOJIHSITD OTBITHI, JAOOPATOPHBIE
paboOThl W AKCIIEPUMEHTAILHBIC HCCIICIOBAHUS C HWCIOJIE30BAHHEM H3MEPHUTEIIBHBIX
pUOOPOB;

e OCBOCHHE MPHUEMOB pabOThl ¢ HH(pOpMaIUeld (U3NIECKOTO CONCPKAHUS, BKIFOUAs
WHOOPMALIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3WKH, aHAU3 U KPUTHYECKOE
OLICHUBaHKME UHPOPMAIINH;

e 3HAKOMCTBO €O chepamu MPoPecCHOHATBHON JIEATEIIPHOCTH, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHSIX (PU3UUCCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIeIo), B 9 KJ1acce — 102 yaca (3 yaca B HEZIeIo).

[Tpennaraemslii B mporpamMmme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHAaTeNbHBIA XapaKTep, Y4YUTEIb JIeJaeT BHIOOp MpoBeAEHUs J1a00paTOpHBIX padoT U
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOEHHOCTEH 00yUaromMXCsl, CIHCKa IKCIEPUMEHTATIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOIO SK3aMeHa 110 (PU3UKeE.

COIEPKAHUE OBYYEHUSA
7 KIIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOILEr0 MUpa.

®dusnka — Hayka o npupoje. SABnenus npupoasl. Ousnyeckue sSBIEHUA: MEXAHUYECKUE,
TETJIOBBIC, AJICKTPUIECKHE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenWUMHBL M3Mmepenue ¢uznueckux BenuuuH. Du3ndeckne MpudOpHL.
ITorpemnocTs n3MepeHnii. MexayHapoiHasi CHCTeMa €IMHHIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH HM3y4yaloT MpUpoAy. EcTecTBeHHOHay4YHBIN
METO/I TIO3HAHUsS: HAOII0/IeHWe, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABIIKEHUE THUIIOTES,
DKCIIEPUMEHT M0 TMPOBEpKE THUMOTEe3, OOBsSCHEHHEe Ha0mogaeMoro spieHus. OmnucaHue
(UBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIIEH.

Hemoncmpayuu.

1. MexaHnuyecKue, TEIUIOBBIE, JIIEKTPHUECKIE, MAarHUTHBIE, CBETOBBIC SIBJICHHUSI.
2. Ouzuyeckue MpuOOPHI U MPOLEAYypa MPSMBIX U3MEPEHHI aHAJIOrOBBIM M IH(PPOBHIM

puoOpoOM.

Jlabopamopnwvie padbomwt u onvimol.



OmnpeneneHne EeHbI ACTECHIUS IIKaIbl H3MEPUTEIFHOTO TPHOOpA.

W3mepenne pacCcTOsTHUN.

N3mepenne o0bEMa )KUAKOCTH U TBEPAOTO Tema.

Onpenenenue pasMepoOB MabIX TENl.

W3mepenne TeMmneparypbl NpH IOMOIIM JKHAKOCTHOTO TEpPMOMETpa M JIaT4HKa
TEMIIEPATYyPBHI.

6. IlpoBemenue wucciaeqOBaHUS IO HPOBEPKE TMIIOTE3bl: AATHHOCTH MOJETA IIApHUKa,
MYLIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BBICOTA ITYCKa.

agrwpnE

Pasnen 2. [lepBoHavaibHbIe CBeleHUs 0 CTPOEHHH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbl, MX pasMepbl. OMNbITHI, JOKa3bIBAIOLIUE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JBwxenue yactui BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOu.
BbpoyHoBckoe nBmwxkenue, nuddysus. BzaumMopeiicTBHe dYacTHIl BEHIECTBA: MNPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI  BEIISCTBA: CTPOCHHE Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTamInyeckux) Ted. B3auMocCBs3b MeEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHnne 6pOyHOBCKOTO JIBUKEHUSI.

2. HaOmonenue nuddysuu.

3. HaOmonenue sBreHMi, 0OBSCHSIIOMMXCS NPUTSHDKEHUEM M OTTAIKMBAHUEM YaCTHUI]
BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTOJIb30BaHUEM (hoTorpaduii).
2. OmbITh IO HAOIIOICHUIO TEIIOBOTO PACIIHNPEHUS Ta30B.
3. OmbITHI MO OOHAPYKEHUIO JIEHCTBUS CHIT MOJISKYJIIPHOTO TPUTSHKCHHUS.

Paznen 3. /IBukeHue U B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe [BHXKeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBUKEeHHE. (CKOpPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBI)KCHHUH. Pacuér myTu u BpeMeHU JABUKECHUS.

SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBHe Tell Kak NpPUYMHA W3MEHEHUs
CKOPOCTH JIBIDKEHHs Tell. Macca kak Mepa wHepTHocTH Tena. [lmotHocTh BemectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMa BEIIECTBA.

Cuna kak XapakTepucThka B3aummojeicTBus Ten. Cuila ympyroctu M 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOUIIBIO TUHAMOMETpa. SIBlIeHWE TATOTeHHs W cuia Tsoxectu. Cuia
TSXKECTU Ha JIpyrux miuaHerax. Bec tema. HeBecomocth. CroxeHue cuil, HalpaBiIEHHBIX IO
onHOU mpsiMoil. PaBHozeicTBytomas cui. Cuna TpeHns. TpeHue CKONbXEHHUS U TPEHHUE MOKOSI.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4ecKkoro JBUKEHHs Teja.

H3mepenne CKOpOoCTH MIPSIMOJIMHEWHOTO IBUKEHHUS.
HaOnroneHue siBleHUs: MHEPLIUU.

HabmioneHne u3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

ok wdE



Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue CKOpPOCTH PABHOMEPHOIO JBM)KEHUS (IIApUKAa B KUAKOCTH, MOJAEIH
AJIEKTPUYECKOr0 aBTOMOOWMIIS U TaK Jajee).

2. OmnpeneneHue cperHell CKOPOCTH CKOJIbXKEHUs Opycka WM IIapuKa M0 HAKIOHHOM

IUIOCKOCTH.

Onpeznenenue WIOTHOCTU TBEPAOIO TeIa.

OnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PacTshKEHUs (IedopMmanuu) MpyKUHBI OT

HPUIIOKEHHOM CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOLINXCS TOBEPXHOCTEH.

How

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIICHUS U yBEIMYEHUs 1aBiieHus. [aBnenue raza. 3aBUCUMOCTD
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEpABIMU TEIaMH, KHUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTWueckne MalIMHBI. 3aBUCUMOCTH JABJICHUS KHUIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapamokc. CooOmaromuecss cocyasl.  ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAHUS BO3MYIIHOMN
obosoukn 3emymn. Onwit Toppuyermmm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOro JaBICHHS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BrlTankuBarolias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu.

3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

Ilepenaya naBiieHUS KUIKOCTHIO U Ta30M.

Coo01aronirecs: CoCy/sbl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOTPYKEHHOM dYacTH Tena Hu
IUIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcnoBuwe TUIaBaHW Te: IUIAaBaHWE WM TIOTPY)KCHHE T B 3aBHCHUMOCTH OT
COOTHOILIEHUS INIOTHOCTEMN Tela U KUIKOCTH.

ook wdE
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Jlabopamopusie pabomsl u onvimot.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00BhEMa MOTPYKEHHOM B KUIKOCTh
YacTH TeJa.

2. OrmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TeENIO, IMOTPYKEHHOE B
YKUJIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONICH CHJIBI, JICHCTBYIONICH Ha TEIo B
JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThI, TEMOHCTPUPYIOIMINE 3aBUCUMOCTD BBITAJIKMBAIONICH CHJIbI, ICUCTBYIOIICH Ha
TEJIO B KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUIKOCTH.

5. KoHcrpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHE JIOAKW U OIpEACIeHHE €€
TPy30H0ABEMHOCTH.



Pazgen S. Pabora u MOIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHetmueckas W noTeHUMalbHas »Heprus. lIpeBpainenue
OJIHOT'O BH/1a MEXaHUYECKOW SHEPTUH B IPYyTrOM. 3aKOH COXPAHEHMS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXaHU3MOB.
Jlabopamopusie pabomsl u onvinot.

1. Omnpenenenue pa®OTBl CHJIBI TPEHUS NpPU PABHOMEPHOM JBWKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycaoBUH PaBHOBECHS pbluara.

3. WUsmepenne KIT/] Hak1OHHOHN TITOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOH IHEpIrUH.

8 KUIACC

Pa3pen 6. TenioBbIe IBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TeoprUn CTpOeHHs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJd. OMbITb, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiCHEHWE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KalWUISIpHbIE sBIEHUs. TeruoBoe
pacuImpeHue u cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABWKEHHUS YacTHLL.
Buytpennsst osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpPruu: TeIvionepeaadya u
coBeplieHre paboThl. Bupl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYECHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEMJIOEMKOCTh BEIIECTBA. Te€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHUs. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuamuner padotel TemmoBeix aurareneit KIIJ[ temmoBoro nurarens. TermoBbie
JIBUTATEJIH U 3aIUATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmronenue siBJIeHUI cMauMBaHUs U KAMHJUTSIPHBIX SBJICHHM.

Hab6nronenue TenioBoro pacimpeHus Tel.

M3MmeHeHne naBlieHus Ta3a MPU U3MEHEHUHN 00bEMA U HAarPEBAHUU W OXJTAKICHHH.
[IpaBuia uamepeHus: TemMnepaTypsbl.

Bunae! Tenonepenaun.

OxytaxieHre Mpu COBEPIIEHUN PabOTHI.

N akwNE



9. HarpeBanue npu coBepiieHUU pabOThl BHEIITHUMH CHJIAMH.
10. CpaBHeHue TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEHUS.

12. HaGnroieHre IOCTOSTHCTBA TEMITepaTyphl IPH IJIaBJICHUU.
13. Mogeny TEIIOBEIX IBUTATENEH.

Jlabopamopuwvie padbomwt u onvimol.

OnbITh! 10 OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJISIPHOTO MTPUTSKEHHUS.

OnbITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIJIOBOTO PaCIIMPEHHs ra30B, XKUAKOCTEH U TBEPABIX TEIl.

Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT €ro o0béMa u

HarpeBaHUs WK OXJIAXKICHHS.

6. IlpoBepka rumoTe3bl JMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TEMIIEpaTyphl.

7. HaGmopneHue m3MeHeHUs BHYTPEHHEW SHEprHM Tella B pe3yJibTaTe TeIulonepeaadu U
paboThl BHEIIHUX CHII.

8. MHccnenoBanue sBICHUS TEIIOOOMEHA IPU CMEIMBAHUYU XOJIOJHON U ropsiueii BOJbl.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOH IMpH TEIUIOOOMEHE C
HarpeThbiM METAJUINYECKUM LIMJIMHAPOM.

10. Onpenenenue yaenpHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca UCIIapeHus.

12. Onpenenenne OTHOCUTENLHON BIaKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIIOTHI IJIABJIEHUS JIbJA.

agrwpdE

Pa3nes 7. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHHUS.

OnekTtpuzanusi Ten. J[Ba poma 3IEKTpUUECKUX 3apsAloB. BzanmonelicTBre 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUSI 3apsSKEHHBIX T OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXKY TEIAMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro mojis. [IpuHnunm cynepno3unuu
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DJIEMEHTapHbIM snekTpudeckuil 3apsa. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKH TOK. YCIIOBUSI CYIECTBOBAHMS JJIEKTPUUECKOTO ToOKa. McTOUHMKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
MPOBOJHUKA. YJIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma i yyacTKa IEeMH.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TIPOBOJHUKOB.

Paborta u MouIHOCTB 37EKTpUUEcKOro Toka. 3akoH J[koyns—JIenna. DnekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUIECKON dHEPTruu B ObITY. KOpOoTKOE 3aMbIKaHHE.

ITocrosiHHbIE MarHuThl. B3amMoaeicTBHME NTOCTOSHHBIX MAarHMTOB. MarHuTHOE TMoOJIe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJ1s1 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noiie
ANEKTPUYECKOTO TOKa. [IprMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO ToKa. Mcnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHHYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onbitel  @apanes. SBieHue anekTpoMarHuTHOM  uwHAykuuu. I[lpaBuno Jlenma.
Onektporedeparop. CrocoObl TONYYCHHS AJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU.

Hemoncmpayuu.
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DJIeKTpHU3anus Tell.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTU4ecKast UHIYKIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MTOJIS.

M cTOoYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA 2IIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIii pazps.

. U3mepenne cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 31eKTpUYECKOro HalpsKEHUST BOJIbTMETPOM.

. Peoctar u mara3uH cOnpOTUBIEHUN.

. B3auMmogeiicTBrue MOCTOSIHHBIX MarHUTOB.

. MonenupoBaHie HEBO3MOKHOCTH pa3/I€JIeHMsI 10JIFOCOB MAarHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1nosje Toka. JJIeKTPOMArHuT.

. lelicTBME MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DJIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomsl u onvimot.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITHI MO HAOTIOIEHUIO DNIEKTPU3ALIMHU Tell UHAYKIUEH U TPU COPUKOCHOBEHHUH.
WccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJISI HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOThI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHuE CHIIBI TOKA.

N3mepenne u peryampoBaHue HaPSKEHUSI.

WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUS Ha PE3UCTOPE.

OnbITEI, JIEMOHCTPUPYIOIIAE  3aBUCUMOCTh  DJEKTPUUYECKOTO  COMPOTHUBIICHHS
MIPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepHaa.

[IpoBepka mpaBuia CIOXEHUS HANPSKEHUW TMPU MOCIEI0BATEILHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUIJIbI TOKA MPHU MapajIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Ornpenenenne padOTHI MIEKTPHUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.

OrnpezeneHre MOUTHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.
WccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HAMPSKCHHS
Ha HEW.

Onpenenenne KIIJ[ narpeBarens.

WccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MarHUTOB.

N3yuenne MarHUTHOTO TMOJS TIOCTOSHHBIX MAarHUTOB TIPH HMX OOBEIWHEHUU U
pa3JieJICHUN.

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

OnbIThL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI B3aMMOJICUCTBHS KaTYUIKA C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIpaBJIEHUS TOKA B KaTyIIIKE.

N3yuenune neicTBUS MATHUTHOTO TMOJISI HA IPOBOAHUK C TOKOM.



19. KoncTpynupoBanue U U3y4eHHE padOTHI DJIICKTPOIBUTATES.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTAaHOBKHU.

21. OnbITEI 1O MCCIIEOBAHUIO SIBJICHUS AJICKTPOMArHUTHOW WHIYKIIMH: HCCIICIOBAHHE
U3MEHEHHUI 3HAUYEHUS U HAIPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe nBwxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHHUs. PaBHOMEpHOe mpsMoinHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMOJIMHEeHOe JBHkeHHe. CpelHsii U MTHOBEHHAash CKOpPOCTh Tejla MHpU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TpsMOTHHEHHOE ABMkeHne. CBoOoaHOE naaeHue. OnbIThI
lNanunes.

PaBHOMepHOE ABMXkeHUE MO OKpYKHOCTH. llepron u yactora oOpamenus. JluneitHas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpEeMUTEIBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYHEPIO3ULUU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujia TPEHUS CKOJIBKEHHsSI, CHJIa TPEHHS
MOKOS1, APYTHE BUIbI TPEHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSATOTEHUS. YCKOPEHHE CBOOOIHOrO IaJEHUS.
JBuwxenue mnnaHer Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeecomocTs u
IIEPErPy3KHU.

PaBHOBecue maTtepuanbHON Toukd. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc tena. M3menenue umnyinbca. MMmynbe cuiibl. 3aKOH COXpaHEHUS MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannyeckass paboTa U MomHOCTb. PaboTa cunm TskecT, ynpyroctu, TpeHus. Cs3b
sHeprun U padothl. [loTeHIManpHas >HEPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxuHsl. Kunertnueckas sneprus. Teopema 0 KHHETUUYECKOU
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HabGmroneHue MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
CpaBHeHHE MyTEeW U TPACKTOPHM JBMXKEHHS OJIHOTO M TOTO K€ TeJla OTHOCUTEIHHO
pa3HbIX TeJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOTUHEHHOTO JBUKCHUSI.

HccnenoBanune npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.

Habmronenne ABMXEHUS TeNa MO OKPY>KHOCTH.

HabGnronenne MexaHW4YeCKUX SBJIICHUM, POUCXOSIINX B CUCTEME OTCUETa « Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENFHO KabuHeTa (GU3HKH.

7. 3aBUCUMOCTH YCKOPEHHUsI TeJla OT MAacChl Tela U ICUCTBYIOIIEH Ha HETO CHJIBI.

8. HalOmroneHnue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHYKECHUH.

10. [Mepenaya umiryabca MpU B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTUU PU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHue UMITyJIbCa TP a0COITFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHre peakTHBHOTO JBUKCHHUSL.

15. CoxpaneHnne MeXaHUYECKON PHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHnne MeXaHUIECKOW SHEPTUU NPU ABMKCHUU Tella IOl ACUCTBHEM MPYKUHBIL.

N
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Jlabopamopusie pabomsl u onvinol.



o~

10.

11.

KoncTpyupoBanue Tpakta [uisi pasroHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KECHHUS
[IapUKa WA TEICKKH.

Omnpenenennue cpenHel CKOPOCTH CKOJBXEHHs Opycka WM JBIXKEHHUS IIapUKa IO
HaKJIOHHOM IJIIOCKOCTH.

Omnpenenenne yCKOpeHUs Teja MPU PABHOYCKOPEHHOM JBHXKEHHUU MO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUMOTE3bl: €ClU NpPU PaBHOYCKOPEHHOM JBIKEHHU 0e3 HaydalbHOM
CKOpPOCTH INYTH OTHOCATCA KaK pPAan HEYETHBIX 4YuCCil, TO COOTBCTCTBYIOIIHC
MPOMEKYTKH BPEMEHU OJMHAKOBBI.

I/ICCHGI[OBEIHI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JABJICHHUSL.

Onpenenenne KodhHUIUEHTA TPESHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKHUHBI.

Onpenenenue pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM JBHKEHUM Tejla II0
TOPU30HTAILHOM MOBEPXHOCTH.

Ormpenenenne pabOThl CUIIBI YNPYTOCTH MPU MOABEME TPy3a C HCIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

W3y4eHne 3aK0OHAa COXPAHCHHSI SHEPTHH.

Pa3nesn 9. Mexanuveckue Kosie0aHUsSI M BOJIHBI.

KonebarenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHMIi: MEepHoJ, 4acToTa,
aMIMTyna. MarematudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue konebanus. BeiHyxneHHble koneOaHus. Pesonanc. MexaHuuyeckue BOJIHBI.
CBolicTBa MeEXaHNYECKUX BOJIH. [IposionbHbIE 1 monepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

ook wndE

Habmonenune xonebanuil Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaOGnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPYy>KUHE.

Habumroienne BbIHY X /1€HHBIX KOeOaHU 1 pe30oHaHca.

PacnipocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopmnwvie padbomut u onvimol.

N

Ornpezenienre 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOThl U MIeproia KoneOaHui MpyKMHHOTO MasTHHUKA.

HccnenoBanne 3aBUCHMOCTH Teproaa KOJIeOaHWI TMOJABEIMICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

WccnenoBanme 3aBUCMMOCTH TIEpHOJia KOJIEOAHHUN MPYXKHHHOTO MAasTHUKAa OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHWi Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpys3a.

OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb IMepHofa KojeOaHUW MPY>KUHHOTO
MasATHUKA OT MACChI I'py3a U JKECTKOCTHU MPY>XUHBI.

H3mepenne yckopeHus cBOOOIHOTO MaJAeHHUS.



Paznen 10. JjieKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMAarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana s1eKTpoMarHuTHBIX BOJIH. Vcronb30oBaHue 3J€KTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3U.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBbBIE cBOWCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BoHOBEIE CBOICTBA CBETA.

Jlabopamopnwvie padbomot u onvimul.
1. U3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOUIILHOTO TenedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlygeBas mopnenb cBeta. Mcrounuku cBeta. IlpsMonuHelHoe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpa’keHUs CBETa.

[Tpenomnenue cBera. 3akoH npesnomiieHus cBeTa. IloaHoe BHyTpeHHee OTpaXkeHHe CBeTa.
Vcrionp30BaHuE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHIECKUXCBETOBOAX.

Junza. Xox nyuedt B numH3e. Onrtuyeckas cucrema (oToanmnapara, MHUKPOCKONA U
Teseckomna. I 1a3 Kak onTryeckas cuctemMa. ban3opyKkocTs U JaTbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNE CEKTPaIbHbIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenne n300paxkeHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xox myueil B cobuparoiiei JnH3e.

Xop Jy4eil B paccenBarollel JIMH3E.

[Tosryuyenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

. Ipunnun neiictBus ¢otoanmnapara, MUKpOCKOIA U TEJIECKOTIA.
10. Mogens riasa.

11. PaznoxxeHue 6Eoro cBETa B CIIEKTP.

12. Tlony4yenune 0enoro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

CoNoOARWNE

Jlabopamopusie pabomsl u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH yTjla OTPa’KEHUSI CBETOBOT'O JIyya OT YIJia MMaJJeHHUs.
N3ydeHne xapaKTepUCTHK H300paKeHUS TIpeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH YIJIa MPEOMJICHHUS CBETOBOIO JIyya OT yIJia MaJeHus Ha
TPaHHUIIE «BO3TYX—CTEKIION.

[Tonyyenne n300paXkeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHITBI COOMpAIOIIeH JIMH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OmbITHl 1O BOCHPHUATHIO I[BETA NPEIMETOB NMPU HMX HAOIIOACHHM Yepe3 I[BETOBHIC
(GUIBTPBI.
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Pa3znen 12. KBanToBLble siBJIEHUS.



Onertel Pe3epdopna u mimanerapuas mojaenb aroma. Mozaenb aroma bopa. Mcmyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagnoaktuBHocTh. Anb(a, Oera- u ramma-usinydeHus. CTpoeHHE aTOMHOrO fJpa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJypacrnaaa aTOMHBIX sJIEp.

SAnepHble peakMy. 3aKOHbI COXPaHEHUsI 3aps0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToOMHBIX saep. CBs3p maccel M dHepruu. Peakunuum cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3IyUYEHUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CHCKTpLI N3JIYUYCHUS U ITOTJIOICHUA.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp Bomopo/a.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOLINX U3TYUEHUI.

Perucrpanus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U MPOJAYKTOB.

ook wnE

Jlabopamopuwvie padbomot u onvimol.

1. HaGumroeHre CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB H3TYUCHHSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE HSHEPIHMHM YaCTHUIBI 110 TOPMO3HOMY IyTH (T10
¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-00001IIAOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IIAIONINI  MOAYJIh TpPEAHA3HAYEH [UIS  CHUCTEeMaTHU3alud |
0000111eHUs TPEMETHOTO COJIEPKAHMSI U OMbITa IeATEIbHOCTH, IPUOOPETEHHOTO NMPU U3yUEHUH
BCETO Kypca (PM3MKH, a TaKKe JUIsl IOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yqaroLUMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeT.

[lpy wW3ydYeHUM [NAHHOTO MOIYJS PpPEATM3YIOTCS ¥ CHCTEMAaTHU3UPYIOTCS — BUJIBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX 0OecneumBaeTcs JOCTM)KEHHE IPEIMETHBIX |
MeTaIpeIMEeTHBIX TUTAHUPYEMBIX pe3yIbTaToB o0yueHus, dbopmupyercs
€CTeCTBEHHOHAYYHAasl FPAMOTHOCTh: OCBOEHHE HAayYHBIX METOJOB MHCCIEOBAHUS SIBICHUN
OpUPOABl W TEXHUKH, OBIAJICHUE YMEHUSMH OOBACHATh (U3NYECKHUE SIBICHHS, IMPHUMEHSS
MOJTyYeHHbIE 3HAaHUS, peliaTh 3a/1aud, B TOM YHCIIE KaU€CTBEHHBIE U 3KCIIEPUMEHTAIbHBIE.

[IpuHIMIIANbHO AEATEIbHOCTHBIA XapaKTep TaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHNUs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE ITOJTyYeHHBIX 3HAHWN Paclio3HaBaTh W HAYYHO OOBSCHITH (PU3MUECKHUE SIBICHUS
B OKpY’Kaloliel Ipupoje U MOBCeTHEBHON )KU3HU;

UCTIOIF30BaTh HAYYHBIE METOJBI MCCIEIOBAaHHUS (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
IPOBEPKU TMITOTE3 U MOJTYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAayYHBIE OCHOBHI HamOoyiee BaKHBIX JOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUYECKOrO HCIOIb30BaHUS PA3IMUHBIX HCTOYHHMKOB SHEPrMM Ha OCHOBE
3aKOHa MPEBPAIICHUS K COXPAHEHHsSI BCEX N3BECTHBIX BHJIOB YHEPTHH.

B ¢enepanbHBIX M perHOHANBHBIX MPOLEAYPAaX OLEHKH KauecTBa OOpa30BaHUS HMCIIONb3YETCS
nepedeHp (KoauduKaTop) pachpeleleHHbIX IO KjaccaM IMPOBEPSIEMbIX TpeOOBaHUU K
pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelIbHOM MpOrpamMMbl OCHOBHOTO — OOIIETrO
00pa3oBaHMs U DJIEMEHTOB COJICPKAHUS 110 (HU3HKE.

Taobmuma 22



[IpoBepsiemble IpeAMETHBIE PE3YIIBTATHI OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIETO
obpazoBanus (7 kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMble  MpEIMETHBIE  PE3y/ibTaThl ~ OCBOCHUS  OCHOBHOM
00pa30BaTeNbHON MPOTrpaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHUs

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pa3nuyath SABJICHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrio3HaBaTh IMpOSIBIIEHHME M3YYCHHBIX (U3MYECKMX  SBICHUHA B
OKpY’KalolleM MHUpE, B TOM 4YHCie (PU3MUECKUE SBICHUS B MPHPOJIE, TPU
3TOM NEpPEeBOJUTh NPAKTUYECKYI 3aJadyy B Yy4yeOHYI0, BBLACIATH
CYLLECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUECKUX SBICHUI

1.4

OIMCHIBATh U3yUEHHBIE CBOMCTBA TN W (U3NYECKHUE SBJICHUS, UCIIONB3YS
¢u3nyeckue BEIMYUHBI, IPU OMNHMCAHUM IPABWIBHO TPAKTOBATh
(GU3NYEeCKUN CMBICI UCTIOIB3YEMbIX BEJIMYHMH, UX 0003HAUCHUS U €JHHULIBI
(Gu3nYecKUX BEJIMYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIME JaHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (prU3HUecKUX BEINUUH

1.5

XapaKTCpPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W MTPOUECCHI,
HCIIOJIB3Ysd  HM3YUYCHHBLIC  3aKOHBI, npu OSTOM JaBaTb  CJIOBCCHYIO
(I)OpMy.]'H/IpOBKy 3daKOHa U 3aIllUCbIBATh €0 MaATEMATHYCCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PU3MUECKHE SBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OObsiCHEHHE u3 1 - 2
JIOTUYECKHUX LIaroB ¢ OMnopoi Ha 1 - 2 W3y4eHHbIX CBOMCTBA (U3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemare pacueTHble 3aJaud B | - 2 NEHCTBUSA, MCNONB3YS 3aKOHBI U
dbopmynbl, cBs3bIBaomue (PU3NYECKUE BETWYMHBI: Ha OCHOBE aHAM3a
YCIIOBHSA 3aJlaudl 3alMChIBaTh KPaTKOE YCIOBHUE, MOJCTABIATh (prU3NUYecKue
BEJIMYMUHBI B (POPMYJbl U MPOBOJUTH PacueThl, HAXOJIUThH CIPaBOYHBIE
JaHHbIe, HEOOXOAUMBIE Ul peIIeHHs 33a/1a4, OLEHUBATh PEATHUCTUYHOCTD
MOJIy4€HHOM (pU3NUEeCKON BETMUUHBI

1.8

pacrmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PpEUIUTh TMpPU [TOMOIIU
(U3MYEeCKUX METO/I0B, B ONMCAHUU UCCIIEOBAHUS BBIJCIATH IPOBEpsieMoe
npenanoysioxkenue  (TUmoresy),  pasauyarb W MHTEPIPETHPOBATH
MOJyYEHHBIM pe3ysibTaT, HAaXOAWUTh OIIMOKM B XOJAE OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3ysibTaTaM

1.9

NPOBOAWUTH OIBITBI 10 HAOMIOACHUIO (U3MYCCKUX SBICHUH WIIH
¢buznueckux CBOICTB TEJ: bopmynHupoBaTh IIPOBEpSIEMbIE
MPEATIONIOKEHNUS, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHUS,
3aMMCBIBATh XOJI OIBITA H (HOPMYITUPOBATH BBIBOJIBI




1.10

BBIIOJHATL HNOPAMBIC HU3MCPCHUA C HCIOJIb30BAHUCM AHAJIOTOBBIX U
nUGPOBBIX NPUOOPOB, 3aMUCHIBATh IIOKA3aHUS HPUOOPOB C y4ETOM
3aJJaHHO} a0COTIOTHOM MOTPEIIHOCTH N3MEPEHUI

1.11

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OIHOM (PU3NYECKON BEIMYUHBI OT
Ipyrol € MCHOJBb30BAHMEM HPSIMBIX H3MEPEHUH, Yy4YacTBOBaTb B
IUTAHUPOBAHUHM  Y4EeOHOTO HCCIENOBaHUSA, COOMpaTh YCTaHOBKY H
BBINOJIHATD WU3MEPEHUs, CIelys IpeUIOKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yabTaThl TOJTYYEHHOW 3aBHUCUMOCTH (DU3MUYECKMX BEJIMYUH B BHJC
IPE/UIOKEHHBIX Ta0JIuL U rpaduKoB, JeNaTh BbIBOABI 10 pe3yJbTaTaM
UCCIICI0OBAHUS

1.12

MNpOBOAUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH, CIICAYA
npezmo;erHoﬁ HHCTPYKIIMU: IIPpU BbIIIOJIHCHHUHU I/I3M€p€HI/II71 CO6I/IpaTL
OKCIHCPUMCHTAJIbHYIO YCTAHOBKY UM BBIYHUCIIATH 3HAUCHUC HCKOMOM
BCIINYHNHBI

1.13

coOJII0IaTh TpaBWIIa TEXHUKN O€30MacCHOCTH MPHU padoTe ¢ Jad0opaTOpHBIM
obopyIoBaHUEM

1.14

yKa3blBaTh MHPUHIMIbI J€HCTBUA NPUOOPOB M TEXHMUYECKUX YCTPOMCTB,
XapaKkTepu30BaTh IMPUHLUIBl JEHCTBUS M3y4YEHHBIX NpPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOILIBIO X ONMCAHMS, MCIIONb3Ys 3HAHUS O
CBOWCTBaX (PM3MUYECKHUX SBJICHUN M HEOOXOIUMBbIE (HU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOAUTH  NpUMEpPHl  (HAXOAWUTh  HMHGOPMAIMIO O  IPUMEpPax)
MPAaKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHWHA B ITOBCEIHEBHOU
KHU3HM JUTsL obecrieueHus: 6€30MacHOCTH MpH oOpalleHuH ¢ npudopamu U
TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHHUS 3JI0POBBbSI M COOIFOICHUS
HOPM 3KOJIOTHYECKOT'0 TIOBEICHUS B OKpYXKaroIlei cpene

1.16

OCYIIECTBISATH OTOOpP HCTOYHHMKOB HH(popManuu B ceTu IHTepHeT B
COOTBCTCTBHH C 3aJaHHBIM IMOUCKOBBIM 3aITPpOCOM, Ha OCHOBC MUMCIOIIINUXCS
3HaHUH M IYT€M CpPaBHEHHsS pa3JIMYHBIX HCTOYHUKOB BBIACIATH
HHpOpMaIIUIO, KOTOpasi SBISIETCS TMPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOH

1.17

WCIOJIb30BaTh MPHU BBIMOJHEHUN y4E€OHBIX 3a/laHUN HAay4YHO-TIOMYJISPHYIO
JTUTEPATypy PU3NIECKOTO COMEePIKaHUSI, CITPABOYHBIC MaTePHAIbI, PeCypChl
cetu UWHTepHeT, BIaneTh NpUEMaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHUChMEHHBbIE U YCTHbIE COOOIIEHUS Ha
OCHOBE 2 - 3 UCTOUYHUKOB HH(pOpMAIMK (HU3UIECKOTO COJACPKAHUSA, B TOM
quciae MyOJIMYHO JenaTh KpaTKHe COOOIIEHUS O pe3ysbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIEOBAaHUN, NPU OSTOM TIPAMOTHO HCIIOJIB30BATh
W3Y4YEHHBI TMOHATHMHBIN ammapar Kypca (HU3MKH, COINpPOBOXKIAThH
BBICTYIUICHHE NIPE3CHTaLUEN

1.19

IPU BBIMOJIHEHUH YUYEOHBIX MPOEKTOB M MCCIEIOBAHUM pacrpenensTh
0053aHHOCTH B TpyINIE B COOTBETCTBUU C IOCTABICHHBIMM 33JayaMH,
CICIUTHh 3a BBIIOJHEHUEM IUIaHa JEHUCTBHUM, AaJEeKBAaTHO OLCHUBATH
COOCTBEHHBIH  BKJIQJ, B  JCATEIBHOCTb  TIPYIIBL,  BBICTPaMBATh




KOMMYHHKAaTHUBHOC BBaHMOHeﬁCTBHG, YUUThIBasA MHCHHUC OKPYKAIOIIHUX

Tabmuma 22.1

[TpoBepsiembie Ay1eMeHTHI cojiepkanus (7 Kiiacc)

Kon Kon [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
paszaena JJIEMEHTA
1 OU3UKA 1 EE POJIb B IIOSHAHUU OKPYXXAIOIIEI'O MHUPA
1.1 ®usuka - Hayka o npupoje. SABneHus npupoiabl. Ousznueckue
SIBIICHUS: MeXaHH4YECKHE, TEIJIOBEIE, JIEKTPUYECKHE,
MAarHuTHBIC, CBETOBBIC, 3ByKOBBIC
1.2 dusnueckre BeNWYMHBL. 3MmepeHue (QU3NUYECKMX BEJIWYHUH.
dusnueckue pUOOPHI. [TorpemnocTs M3MEPEHHUI.
MexyHapoaHas cucTeMa eIMHUIL
1.3 EcTecTBeHHO-HAyuUHBII ~ METOJ  IO3HAHUS: HaOJII0IeHHE,
MMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABIKCHHE TUIIOTE3,
AKCIEPUMEHT o MPOBEPKE TAIIOTE3, 00BsICHEHUE
HaOJIFOJaeMOT0 SIBJICHUS
1.4 Onucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOIETEH
1.5 [TpakTueckue paboThI:
N3mepenne paccTosTHU.
N3mepenne o0bema )XKUIKOCTH M TBEPIOTO Tea.
Ornpeznenenrie pa3MepoB MaJbIX TEJ.
N3mepenne  TemmepaTypbl TpU  TOMOIIA  JKUJIKOCTHOTO
TEPMOMETPA U JATUMKA TEMIIEPATypPbl
2 ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHWU BEILIECTBA

2.1 CtpoeHnue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OTbBITHI,
JIOKa3bIBAIOLINE JUCKPETHOE CTPOCHUE BELIECTBA

2.2 JIBukenne dactuil BemecTBa. CBs3b CKOPOCTH JIBHIKEHUS
yacTull ¢ TemrnepaTtypoil. bBpoyHoBckoe nBuxkenue, mupdysus

2.3 Bsaumoneiicteue YaCTHI[  BeIecTBa: MPUTSOKEHUE U
OTTaJKHUBaHUE

24 ArperatHble COCTOSIHUSI BEUIECTBA: CTPOCHHUE T'a30B, JKUJIKOCTEU
U TBEepAbIX (KpUCTANIMYECKHX) Teld. B3auMocBs3p MexIy
CBOICTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX M HUX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [TpakTrueckue pabOTHI:

OueHka auaMerpa aroMa METOAOM PsiIOB (C UCIOJIb30BaHUEM
dboTorpaduii).




OMnbITH IO HAOTIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnpiTel MO OOHAPYKEHHUIO JIEHCTBUSL CHJI MOJIEKYJISPHOTO
MPUTSKEHUS

JABMXEHUNE

1 B3AUMOJIEVICTBYE TEJI

3.1

MexaHnueckoe JABWKEHUE. PaBHOMEpPHOE KM HEPABHOMEPHOE
JIBUJKECHUE

3.2 Ckopoctb. CpeaHss CKOpOCTb NPH HEPABHOMEPHOM JBM)KECHUH.
PacueT nyTu u BpeMeHH JBU>KEHUS

3.3 SlBienne MHepUMHU. 3aKOH MHEpUMHU. B3auMojeicTBue Ten Kak
IIPUYMHA U3MEHEHUsI CKOPOCTHU JBIKEHHUS Tesl. Macca kak Mepa
MHEPTHOCTH TeJla

3.4 [TnotHocts BemecTBa. CBfA3p IJIOTHOCTH C  KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00bEeMa BEIIECTBa

3.5 Cuna Kak xapakTepUCTHKa B3aUMOIEUCTBUS TE

3.6 Cuna ynpyrocta u 3akoH ['yka. 3mMepeHue CHIIBI ¢ MOMOIIBIO
JMHAMOMeTpa

3.7 SBneHue TAroTeHus U cuia TspkecTH. Cuila TSDKECTH Ha JpYTUX
maHerax. Bec rena. HesecomocTs

3.8 Cuna tperus. TpeHue CKOJIBKEHUS U TpeHHe MoKos. TpeHue B
HPUPOJIE U TEXHUKE

3.9 CnoxeHne CWJI, HampaBlICHHBIX IO  OJHOW  MPSIMOM.
PaBHOzelicTBYIOIIIAsA CUIT

3.10 [TpakTuyeckue paboThI
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHUS (IIapuka B
KHUJIKOCTH, MOJIEITH 3JIEKTPUUYECKOTO aBTOMOOMJIS U TaK Jajee).
OrmpesiesieHne CpeHEN CKOPOCTH CKOJIBKEHHsSI Opycka WId
IIapHKa 110 HAaKJIOHHOW TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO Tena.
OnbIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  PACTKEHMS
(redopmaniun) Npy>kKMHBI OT TPUIIOKEHHOU CHJIBL.
OnbIThl, JEMOHCTPHPYIOIIME 3aBUCUMOCTh CHJIBI  TPEHHSA
CKOJIbKEHUSI OT Beca Tella M XapakTepa CONPUKACAIOIIUXCS
MMOBEPXHOCTEU

3.11 dusnueckue SBIEHUS B TNPUPOJAE: MNPHUMEPHl JBWKEHHS C
pa3IMYHBIMM CKOPOCTSMHM B JKMBOM W HEXUBOM NPHUPOJE,
JieificTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHUUeCKue yCTpOWCTBA: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Jasnenue tBeproro tena. CrocoObl yMEHBIICHUS U yBETUYECHUS
JaBJICHUS




4.2

JlaBnenue rasza. 3aBHCHMOCTh JaBJICHUS Ta3a OT 00beMa,
TeMnepaTypbl

4.3 [lepenava naBieHUs TBEPAbIMH TEIaMHU, )KUJIKOCTAMHU U ra3aMu.
3akon [lackans. [[HeBMaTHUECKHE MAIITMHBI

4.4 3aBUCHUMOCTh JIABJICHUS JKUJIKOCTH oT [JTyOUHBI.
I'unpocratnueckuit  mapagokc.  CooOmaroniecss — COCyabl.
['unpaBnuyecKkue MeXaHU3Mbl

4.5 Atmochepa 3emnu u atMmochepHoe mAaBicHuE. [IpuyuuHBI
CYIIECTBOBaHUS  BO3AyIIHOW  obOomouku  3emau.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI

4.6 N3mepenne atmochepHoro nasnenus. [Ipudopsl s namepeHus
aTMoc(hepHOro JaBiIeHHUS

4.7 JleiicTBHe JKUIKOCTH M raza Ha IMOTPY>KEHHOE B HHUX TeJO.
BritankuBaromas (apxuMenoBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3ayxomnnaBanue

4.9 [TpakTHdeckue pabOTHI:
HccnenoBanne 3aBUCUMOCTH Beca Tela B BOjAEe OT oObeMma
MOTPYKEHHOW B HJIKOCTh YaCTH Tella.
OmnpeneneHre BBHITAIKUBAIONICH CHIIBI, NEHCTBYIOIIEH Ha Teo,
MOTPYKEHHOE B KHUJIKOCTb.
[TpoBepka HE3aBHCUMOCTH BBITAJIKUBAOIIEH CHUIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MaCChl TeNa.
OnBITHI, JOEMOHCTPHUPYIOIIME 3aBHCHUMOCTH BBITAIKUBAIOLIECH
CUJIBI, JIEUCTBYIONIEW HAa TEJIO B IKUIKOCTH, OT o0ObeMa
MOTPYXKEHHOW B KUAKOCTh YacTH Tela W OT TUIOTHOCTH
YKUJKOCTH.
KoncTpyupoBanue apeomeTpa Wil KOHCTPYHPOBAHHE JIOAKH U
oTpeieTIeHUe €€ TPY30I0ITbEMHOCTH

4.10 dusnueckre SBICHUS B TPHUPOJE: BIUSHUE aTMOCHEPHOTO
JABJICHUSI HA )KUBOW OpraHU3M, MJIaBaHUE PHIO

411 TexHUYeCKHE YCTPOUCTBA: COOOIIAOIIUECS COCYIbI, YCTPOHCTBO

BOJIONIPOBO/A, THPaBIMYECKUN Ipecc, MaHOMETp, Oapomerp,
BBICOTOMEP, MOPITHEBOIM HACOC, APEOMETP

PABOTA, MOITHOCTbD, DOHEPT U A

5.1 Mexanudeckas padbora

5.2 Mexanudueckas MOIIHOCTh

5.3 [IpocThle MeXaHW3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTb.
IIpaBuno paBHOBeCHs pbl4yara

5.4 [TpuMeHeHne paBuIIa paBHOBECHS pblUara K OJIOKY




5.5 "3onotoe mpaBwio" wmexanuku. KoadduumeHt mnone3Horo
neiictBus MexaHu3MoB. IIpocTeie MeXaHU3MBI B OBITY M TEXHUKE

5.6 [ToreHmanbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3emiieil

5.7 Kunerudeckas sHeprus

5.8 [TonHass ~MexaHuyeckass »dHEprus. 3aKOH HU3MEHEHUs W
COXPaHEHMsI MEXaHUYECKOH SHEepruu

5.9 [TpakTuueckue paboTHI:
Omnpenenenne paboOTBl CHIIBI  TPEHUS TPU PaBHOMEPHOM
JIBYDKEHUH TeJa IO TOPU30HTAIbHON ITOBEPXHOCTH.
HccenenoBanue ycinoBuil paBHOBECHs pblyara.
N3mepenne KIIJ] HakTOHHOM MIIOCKOCTH.
N3ydeHue 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUU

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIC YEIOBEKA

5.11 TexHu4eckue yCTpOHCTBA: pblyar, MOABWKHBIA M HENOABUKHBIN
OJI0KH, HAKJIOHHAS IUIOCKOCTh, IPOCThIE MEXAaHU3MBbI B OBITY

Tabmuna 22.2

[TpoBepsieMmbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHON IporpaMMsl (8 kiacc)

Kon IIpoBepsieMble  TpeaMeTHblE  pe3yJbTaThl ~ OCBOEHHS ~ OCHOBHOM

MIPOBEPSIEMOT0 | 00pa30BaTEIBHOM MPOTPAaMMbI OCHOBHOT'O 00I1IETO 00pa3oBaHus

pe3yibTara

11 UCIIOJIb30BaTh NOHATHUS

1.2 pa3nuyaTth SBJICHUS IO OMMCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIECHUE

1.3 pacrio3HaBaTh IMpOSIBIIEHHME HM3YYCHHBIX (U3MYECKUX  SABICHUHA B
OKpYy’KarollleM MHpE, B TOM 4Hclle (pU3NYEeCKUe SBJICHUS B MPUPOJE, MpU
3TOM NEpPEeBOJUTh TNPAKTUUYECKYIO 3ajjauyy B Y4eOHYIO, BBLIEIATH
CYILECTBEHHbIE CBOMCTBA (MPU3HAKN) PUBNYECKUX SIBJICHUN

1.4 OINMCHIBATh U3YUYEHHBbIE CBOMCTBA TeJ U (PU3MUECKHE SIBICHUS, UCIOIB3YS
¢usnyeckue BEIMYUHBI, TPU  ONHMCAHUM TPABWIBHO  TPAKTOBATh
(bU3NYeCKUid CMBICT HCIIOJB3YEMBIX BEIMYHH, 0003HAUCHUS W EIMHUIIBI
(¢u3NYeCKUX BEIMYMH, HAXOJIUTh (OPMYIbI, CBS3BIBAIONINE JIAHHYIO
(GU3NYECKyI0 BEIHMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (prU3nUecKrX BEINUUH

1.5 XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUYECKHUE SBICHUS M MPOIECCHI,
UCMOJNb3ysd W3y4YEHHBbIE 3aKOHBI, IPH O3TOM JaBaTb CJIOBECHYIO
(OpMyYIHPOBKY 3aKOHA U 3aMIUCHIBATh M0 MAaTEMaTHUECKOE BBIPAKEHUE

1.6 OOBSICHATh (U3NYECKHUE TPOIECChl W CBOWCTBA TEJ, B TOM YHUCIE U B




KOHTEKCTE CUTyalUi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTh OOBsiCHEHWe u3 1 - 2
JIOTHYECKUX IIaroB ¢ MOMOILIBIO | - 2 M3Y4YEHHBIX CBOWCTBA (PU3NUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacyeTHble 3aqadyd B 2 - 3 JCUCTBUS, HCIOJB3Ys 3aKOHBI H
(dbopMyIIbI, CBS3BIBAIOIINE (U3NYCCKUE BEIUYMHBI: HA OCHOBE aHAN3a
YCIIOBHSI 3aj[audl 3allMChIBaTh KPATKOE YCJIOBHE, BBIABISTH HEIOCTATOK
JaHHBIX JJIS  peIIeHUs 33Ja4yd, BbIOMpAaTh 3aKOHBI M (POPMYIIBL,
HEOOXOJMMBIC ISl €€ PEUICHUs, IMPOBOIMTH pPacyeThl W CpPaBHHUBATH
IMOJIYUYCHHOC 3HAYCHUC (1)H3H‘I€CKOI>1 BCIIMYNHBI C U3BECCTHBIMU JAaHHBIMU

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh TPH TTOMOIIH
(GU3MYEeCKUX METOJOB, HUCMOJb3Yys OINHCAaHUE HCCIENIOBaHMS, BBIICIAThH
IIPOBEPSIEMOE  IIPENIIOJIOKEHUE, OLIEHWBATh IPABWIBHOCTH  IOPSJIKA
IIPOBE/ICHUS HCCIEeI0OBAHNUS, 1€1aTh BbIBOIbI

1.9

MPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PHU3MUYECKUX SIBICHUH WIH
buznuecKkux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMBIE
MIPEI0JIOKEHUS], COOUpATh YCTAHOBKY M3 IIPEI0KEHHOIO 000PYJ0BaHMUS,
OIMCBIBATH XOJI OTIBITAa U (POPMYIIMPOBATH BHIBOJIBI

1.10

BBINOJIHATH MPSAMbIE U3MEPEHUSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB
Y JIaTYNKOB (PU3NYECKUX BEITUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUIl C
YU€TOM 33/1aHHON aOCOIFOTHON MOTPEIIHOCTH

1.11

IIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OFHOM (PM3NYECKON BETMYUHBI OT
JPYroi ¢ HCIOJB30BAHMEM  IMPSAMBIX W3MEPEHUW: IUIaHUPOBATH
UCCIIeIoOBaHHE, COOUpPATh YCTAHOBKY M BBINOJIHATH H3MEpPEHHs, Clerys
MpEeNJIOKEHHOMY  IUIaHy, (UKCHpPOBaTb  pEe3yJbTaThl  IOJYYEHHOH
3aBHCUMOCTH B BHJIE TaOIUI ¥ TpaUKOB, JA€1aTh BBIBOABI 10 pe3ysIbTaTaM
UCCIIEIOBAHM

1.12

IMPOBOANTE KOCBCHHBIC HN3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCEPCHHA, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTaHOBKY, cJIeaya
npennomeHHoﬁ HHCTPYKIMHU, U BEIYUCIATE 3HAYCHUC BCIIMYNHBL

1.13

co0roAaTh MpaBujia TEXHUKHU 0€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM
o0opyaoBaHEM

1.14

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONMOPOM HA MX OMMCAHMS, UCHOJIBb3Ysl 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUH U  HeoOXoaumble (U3NYECKHE
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb IMPOCTBIC TEXHHUYCCKUC yCT‘pOﬁCTBa U HU3MCEPHUTCIIBHBIC
npuOOpHl MO CXeMaM M CXEMAaTHYHBIM PHUCYHKAaM, COCTABISTH CXEMBI
ANEKTPUYECKUX  IIETIed ¢  TOCHEOBATeIbHBIM M TMapaUieIbHBIM
COCIMHEHHEM DIIEMEHTOB, Pa3iinyasl yCIOBHBIE O00O3HAUEHHUsS SJIEMEHTOB
AJIEKTPUYECKUX LIEeTIeH

1.16

NPUBOAUTE  TpUMEPHl  (HAXOAUTh  HMHPOPMALUIO O  MPHUMEPax)
MPAKTUYECKOTO HCMOJIb30BaHUS (U3NYECKUX 3HAHWHA B IOBCEIHEBHOU
KU3HH JJI1 o0ecriedeHus: 0€30MacHOCTH MPU OOpaIlieHuu ¢ MpuOopaMu H




TCXHUYCCKUMHU yCTpOﬁCTBaMH, COXpPAaHCHUSA 3O0POBbIA U COGJIIO,Z[GHI/ISI
HOPM 3KOJIOTHUYECKOI'O MIOBEACHU B OKPY)KaIOH_[Cﬁ cpeae

1.17

OCYLIECTBIIATh MOMCK HH(pOpMaLMU (U3UYECKOTO COJEp)KaHUsS B CETU
HNHTepHeTr, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IIyTEM CPaBHEHMS
JIONOJTHUTEIbHBIX UCTOYHUKOB BBIIEIATh HH(DOPMAILNIO, KOTOpast ABISAETCS
MPOTHUBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOI

1.18

WCIOJIb30BATh MPH BBHIMNOJHEHUN YYEOHBIX 3a/laHU HAy4YHO-TIOMYJISIPHYIO
TUTepaTypy PU3NYECKOro COAep KaHUs, CIPABOYHbIE MaTepUabl, peCypChbl
cetu VHTepHeT; BianeTh NpUEMaMU KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBanus HH(OPMAIIUU U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC IMUCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHHS,
0000mIasi WHPOPMAIMIO W3 HECKOJIbKMX HCTOYHHUKOB (PU3HUECKOTO
CONlepKaHusi, B TOM 4HCIE TWyOJIMYHO TPEACTABIATh PE3yJIbTaThI
MMPOCKTHON HWJIM MCCIEIOBATEIBCKON JESITSIBHOCTH, TP 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYCHHBIM MOHATHMHBIA anmapar Kypca (U3HKH,
COMPOBOXK/IATh BBICTYILJICHUE TIPEe3eHTaIlMeH

1.20

IpPU BBINOJIHEHUH YYE€OHBIX MPOEKTOB W HCCIEIOBAHUM (PUINIECKUX
IIPOLIECCOB pAaCHpENeNATh OO0S3aHHOCTH B TIPYINIE B COOTBETCTBUU C
MIOCTaBJICHHBIMH 3aJ]a4aMU, CJIEIUTh 3a BBIIOJHEHUEM ILUIaHA JEHCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIH BKIIQJ B
JEATEIIbHOCTD IPYMIIbI, BEICTPAaUBATh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBUE,
MIPOSBIISA TOTOBHOCTh pa3peniaTb KOHPIUKTbI

Tabmnura 22.3

[IpoBepsiembie 371eMEHTHI coaepkanust (8 Kiacc)

Kon Kon [TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
pasgena  |3JIeMeHTa
6 TETJIOBBIE SABJIEHU A
6.1 OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KHHETHICCKOH TEOpUHU
CTpoeHHs BemiecTBa. Macca u pa3mepbl MolieKyn. OTBITH,
MOJTBEP)KIAIONINE  OCHOBHBIC  TIOJOXKEHHS  MOJICKYJISIPHO-
KMHETUYECKOU TeOpuun
6.2 Mopnenu TBEpIOTo, KHUIKOTO M Ta3000pa3HOTO COCTOSHUM
BemiecTBa. Kpucrammmieckue u amop(HBIE Tela
6.3 OOBbsicCHEHHE CBOWCTB Ta30B, JKHIKOCTEH W TBEPIBIX T Ha
OCHOBE TIOJIO’KEHU MOJIEKYJISIPHO-KHHETUYECKON TeOpUHr
6.4 CMauuBaHue ¥ KaWLISPHBIC SIBIICHUS
6.5 TennoBoe pacHIMpeHNUE U CKATHE
6.6 Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEILIOBOTO
JIBUKEHUS YaCTHI]




6.7

Buytpennsas osHeprus. CrnocoObl HM3MEHEHUS BHYTpEHHEH
SHEPIUu: Terjonepeaaya U CoBepIeHre padoThl

6.8 Bunel  Temomepenaud: — TEIUIONPOBOJHOCTb,  KOHBEKIHS,
U3ITyYeHUe

6.9 KonuuecTBo TeroThl. Y AenbHas TEIIOEMKOCTh BEIIeCTBa

6.10 TennooOMeH W TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO
OanaHca

6.11 [InaBneHue W OTBEpACBAHUE KPUCTAIMYECKUX  BEIIECTB.
VY aenpHas TEIUIOTA MJIABICHUS

6.12 [TapooOpazoBanne u KkoHaeHcanus. Mcmapenue. Kunenue.
VY nenbHas TEeIioTa napooOpa3oBaHHUsl. 3aBUCUMOCTh
TEMIEPaTypbl KUTIEHUS OT aTMOC(HEPHOTo JaBICHUS

6.13 BraxxHocTh Bo3myxa

6.14 DHeprus ToIMBa. Y IeibHas TEIJI0Ta CrOPAHUS

6.15 [Tpunnumner pabotel TeruoBbix nBurareneit KIIJ[ TemioBoro
neurarens. TeroBble IBUTATEH U 3alUTa OKPYIKAIOIICH CpeIbl

6.16 3aKOH COXpaHEHHs] U TPEBpAIICHHS] SHEPTUU B TEIIOBBIX
nporeccax

6.17 [TpakTiueckue paboThI:
OneITel O OOHAPYKEHHIO JIEHCTBUS CHII MOJEKYJISPHOTO
MIPUTSDKCHUS.
OnBITH MO BBIpANIMBAaHUIO KPUCTAJUIOB MOBAPEHHOM CONM WIIH
caxapa.
OnpITel 1O HAOMIOEHUIO TEIMJIOBOTO PACHIMPEHUs Ta30B,
KUIKOCTEH U TBEPJIBIX TEll.
Omnpenenenue JaBlIeHUs BO3IyXa B OaJIOHE MIMPHUIIA.
OMBITHI, IEMOHCTPUPYIONINE 3aBUCHMOCTh JABJICHUS BO3/IyXa OT
ero o0beMa U HarpeBaHus WIH OXJIAXKICHUS.
[IpoBepka TUnoTe3bl JMHEHMHON 3aBUCUMOCTU JJIUHBI CTOJIOMKA
KUAKOCTU B TEPMOMETPUUYECKON TPYOKE OT TeMIepaTyphl.
HaGOmoyenne wW3MEHEHHMsI BHYTPEHHEH OSHEpPruud Tella B
pe3yNbTaTe TeIIonepeaayu U paboThl BHEITHUX CHIIL.
UccnenoBanue sBICHWS TEIJIOOOMEHAa TIPU  CMENIMBAHUU
XOJIOJHOM U TOPSIYEN BOJBI.
OmnpeneneHne KOJMMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH IPHU
TEII000MEHE C HarpeThIM METAJUTHUSCKUAM ITHITHH]IPOM.
Omnpenenenrne yAETBHOM TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mporecca UCTIapeHusl.
OrnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3TyXa.
Omnpenenenue yeabHONU TEIUIOTHI TUIABIICHUS JIbJIa

6.18 ®dwusnyeckue SIBICHUS B MPUPOJIE: TTOBEPXHOCTHOE HATSKEHUE H

KaMWUISIPHBIE SIBICHUS B TPUPOJIE, KPUCTAIIBI B IPUPOJIE,
u3nydyenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI;




o0Opa3oBaHUE pPOCHI, TYMaHa, MHES, CHEeTa

6.19

Texnuueckue YCTPOMCTBA: KaIlluJUISPBL, [IPUMEPBHL
MCIIOJIb30BaHUsI KPUCTAIIIIOB, XUAKOCTHBIM TEPMOMETp, NAaT4YUK
TEMIIEpaTypbl,  TEPMOC,  CUCTEMa  OTOIUICHUS  JIOMOB,

TUTPOMETpPBI, TICUXPOMETp, TMapoBas TypOuWHa, JBUTaTelb
BHYTPEHHEIO CTOPAHHUS

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpHUECKHUX 3apsiioB

7.2 B3aumopeiicTBue  3apsSKEHHBIX  TEIlL. 3akon  Kyiona
(3aBUCUMOCTb CHJIBl B3aUMOJICHCTBUSL 3apsHKEHHBIX TEJ OT
BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKIY TeJIaMH)

7.3 DnexTpuueckoe mosie. HamnpsKeHHOCTh 3JIEKTPUUECKOTO IMOJSL.
[lpyHuMn  cynmepmo3uuMM  3JEKTpUYECKUX  mojedl  (Ha
KaueCTBEHHOM ypPOBHE)

7.4 Hocurenu ANEKTPUUECKUX 3apsI0B. DneMeHTapHBIH
anektpuueckuit 3apsana. Crpoenuwe aroma. IIpoBogHuku u
JUDIIEKTPUKH

7.5 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

7.6 DNEKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS NIEKTPUUECKOTO
TOKa. VICTOUHMKH MOCTOSIHHOTO TOKa

7.7 JleficTBUSL  DIIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUH TOK B )KUJKOCTSAX U Ta3ax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTpUYECKOe HalpshKeHNe

7.9 ComnpoTuBIeHHE TMPOBOJHHMKA. YJIETbHOE  COMPOTHUBIICHHE
BELIECTBA

7.10 3akoH OMa 1JIs ydacTKa Lenu

7.11 ITocnenoBarenbHOE U MapaIeIbHOE COEIUHEHUE IPOBOIHUKOB

7.12 PaboTa M MOIIHOCTH 3JEKTPUYECKOro ToKa. 3akoH Jlxoyms-
Jlenna

7.13 DNeKTpUYECcKHe LU U MOTPEOUTENN FIEKTPUUECKON SHEPTUHU B
obiTy. KopoTkoe 3aMbikaHue

7.14 ITocTossHHBIE MarHuTHI. BzanmoneiictBue TTOCTOSTHHBIX
MarHuToOB

7.15 MarauTtHOe moie. MaruuTHOE moJjie 3eMIIM U €ro 3HaueHue I
KU3HH Ha 3emie

7.16 OnpiT Opcrena. MarHutHoe TIOJIe  DJIEKTPUYECKOTO  TOKA.

IIpuMeHeHne 37EKTPOMAarHuTOB B TEXHUKE




7.17

JleficTBMe MarHUTHOIO TMOJsA HAa IPOBOAHUK C TOKOM.
OnexTpojBurareiab  MOCTOAHHOrO  Toka.  Mcmosnb3oBanue
JJNIEKTPOJBUraTeae B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOpTe

7.18 OnbiTel  Dapanes. SBaeHHe >JIEKTPOMArHUTHONM HWHIYKIIUU.
IIpaBuno Jlenna

7.19 OnextporeHeparop. CrnocoObl MOMYYEHHS  SJIEKTPUUECKOM
SHEPTUH. OJIEKTPOCTAHIIMM HA BO30OHOBJISEMBIX HCTOYHHUKAX
SHEPTrUuu

7.20 [TpakTrueckue pabOTHI:

OnpIThl 110 HAOJMIOJEHUIO 3JIEKTPU3ALMM TeJl UHAYKIUEH U Mpu
COIPUKOCHOBEHMH.

HccenenoBanue 1eMCTBUSA 3JIEKTPUYECKOTO IMOJISA HA MPOBOJHUKH
U IUDJIEKTPUKHU.

COopka u mpoBepka paboThI IEKTPUICCKON ISTTH MTOCTOSHHOTO
TOKa.

W3mepeHue u perysinpoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHWJIBI TOKA, MIYILIErO 4Yepes
pE3UCTOp, OT COINPOTUBICHHUS PE3UCTOpPAa U HANPSHKEHUS] Ha
pe3ucTope.

OnpIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHUBIIEHUS TPOBOJHMKA OT €ro JJIMHBL, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

ITpoBepka IIpaBuJIa CIIOKEHHUS HaNpPsKEHU N npu
MOCJIEI0BATENbHOM COEIUHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [uiss CWIBI TOKa IpPH apajlIeIbBHOM
COETMHEHUH PE3UCTOPOB.

Onpenenenue pabOThl SJIEKTPUYECKOIO TOKA, HIYIIETO vepes
pes3ucTop.

OmnpeneneHre MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIAECIAEMON Ha
pes3ucrope.

HccnenoBanne 3aBUCUMOCTH CHWJIBI  TOKA, MIYILIETO 4Yepes3
JaMIIOYKY, OT HANpsKEHUsI Ha Hell.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanne MarHWTHOTO —B3aMMOJIEMCTBHSI  TOCTOSTHHBIX
MarHuToB.

W3ydyeHne MarHWTHOTO MOJIS TOCTOSIHHBIX MAarHMTOB TPU HX
00BbEeTMHEHNH U pa3/ieTICHUN.

HccnenoBanue neWCTBUS JIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTpEJIKY.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb CHJIBI
B3aMMOJEHCTBHS KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIpaBJIEHUS TOKA B KaTyIIKe.

N3ydeHne neiicTBUS MAarHUTHOTO 0JI HA TIPOBOJHUK C TOKOM.
KoHcTpynpoBaHnue u u3ydeHue padoThl JIEKTPOJABUIaTENs.
N3mepenue KIIJ[ anekTpoaBUraTenbHON yCTaHOBKU.

OneITbl 1O MCCIENOBAHUIO  SIBICHUA  DJICKTPOMAarHUTHON
MHAYKIHMH: UCCIIEJOBAHNE U3MEHEHUI 3HAUEHUS U HalPaBICHUS




WHIYKIIMOHHOI'O TOKa

7.21

@uU3NYECKUE SABJIEHUSA B MNPUPOJEC: IEKTPUUECKUE SIBJICHUS B
atMocepe, SJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiu, Ipeld MOIIOCOB, POJNb MArHUTHOTO TOJS JUIS
JKU3HU Ha 3eMJie, MOJISPHOE CUSHUE

1.22

TexHuyeckue  ycTpomHcTBa: ANEKTPOCKOTI, aMIepMerp,
BOJIBTMETP, PEOCTAT, CYETUYUK DJIEKTPUUECKOW HSHEPTUH,
AIIEKTPOOCBETUTEIbHbBIC npuOopHI, HarpeBaTesIbHbIE
ANIEKTPONPUOOPHI (IPUMEPBI), IEKTPUICCKHUE MPEIOXPAHUTEIH,
AIIEKTPOMArHuT,  JJIGKTPOJIBUraTellb  IMOCTOSHHOTO  TOKa,
reHepaTop MOCTOSIHHOIO TOKa

Tabnuua 22.4

[TpoBepsieMbie TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OCHOBHOM
00pa3oBartesbHON MporpamMmsl (9 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble  TpEeAMETHBIE  PE3yJbTaThl  OCBOCHHS  OCHOBHOM
00pa30BaTeNBLHON MPOrpaMMBI OCHOBHOT'O 001IIero o0pa3oBaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pasinyaTh SABJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacro3HaBaTh MPOSIBIIGHUE HW3YUYEHHBIX (U3UYECKUX  SIBJICHUH B
OKpYy’KarollleM MHpe, B TOM 4Hclie u3ndeckue SBICHUSI B MPUPOJE, TTPU
9TOM TMEPEBOJAUTh TMPAKTHUYECKYIO0 3a7ady B Y4YeOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SIBICHUI

14

OIMCHIBATh U3yUEHHbIE CBOIMCTBA TeJ U (PU3NYECKUE SBICHUS, UCTIONIB3YS
¢u3nueckue BENWYMHBI, MPU ONHCAHMM TMPABUIBHO TPAaKTOBATh
¢u3n4yeckuif CMBICT UCIOJIb3YEMbIX BEJIWYMH, 0003HAUYEHUS U €AMHUIIBI
(¢u3NYeCKUX BEIWYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(¢u3NYeCKyl0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHUH

1.5

XapaKTEepPU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS W TIPOIECCHI,
WCNOJIb3YySl M3YUYEHHBIE 3aKOHBI, IIPU OSTOM JaBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aIUCHIBATH €T0 MAaTEMATHUYECKOE BHIPAKCHHE

1.6

OOBSACHATH (hU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIITH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHWe u3 2 - 3
JIOTHYECKUX IIaroB ¢ MOMOIIBIO 2 - 3 M3YYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3aja4yd (omMparommecs Ha cuctemy w3 2 - 3
YpaBHEHUI), UCIIONIB3YS 3aKOHBI M (DOPMYJIbI, CBI3BIBAIOIINE (HU3UICCKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCIOBHSA 3aJaud 3allChIBaTh KpPaTKOE




YCJIOBUC, BBIABJIATL HCAOCTAIOIIUC HIIN H30BITOYHEIE JaHHBIC, BI:I6I/IpaTB
3aKOHBI 1 (bOpMy.]'IBI, HCO6XO,I[I/IMBIC AJId peUICHUSA, IPOBOAUTE paCyYE€Thl U
OLCHUBATL  PCAIIMCTUIHOCTDH IMOJIYUYCHHOT' O 3HaA4YCHUA (1)I/I3I/I‘-IGCKOf/'I
BCJIIMYHUHBI

1.8

pacCIiio3HaBaTb npo6neMm, KOTOPBIC MOXHO pPCIIUTHL IIpU IMMOMOIIH
(1)1/13I/I‘ICCKI/IX MCTOOOB, HCIIOJB3Yd OIIMCAHUC HCCIICAOBAHUA, BBIACIATH
IIPOBEPAECMOC IMPEAIIOIOKCHHUEC, OLCHUMBAThL MPAaBHUIBHOCTh IIOpsAAKa
IMPOBCACHUA HUCCJICJ0BaHMsAI, ACJ1aTh BBIBO/bI, HHTCPIPECTUPOBATH
PE3YyJIbTaThbl Ha6J'IIO,I[eHI/H71 H OIIBITOB

1.9

MPOBOAUTH OMBITHI IO HAOMIONEHUI0 (U3MYECKUX SIBICHUN WU
(GU3NYEeCKUX CBOMCTB TEJI: CAaMOCTOSTEIBHO COOMpPATh YCTaHOBKY U3
U30bITOYHOrO Habopa OOOpYyJOBaHUS, OMMCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, GOPMYITHUPOBATH BHIBOIBI

1.10

MPOBOJIUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpenessis
CpeaHee 3HAYCHHWE W3MEpSIeMOW BENUYMHBI ((DOKYCHOE pacCTOSIHHE
coOuparomield JHH3bI), OOOCHOBBIBATH BBIOOP cIoco0a H3MEPECHHS
(u3mepuTeapHOTO IPUbdOpPa)

1.11

MPOBOJIUTH  HMCCIIEIOBAHUE 3aBHCUMOCTEH (DU3UYECKHUX BEIUYHH C
UCIOJb30BAHUEM TPSAMBIX HW3MEPEHUIl: IUIAHMPOBATh HCCIIEOBaHUE,
CaMOCTOSITENIbHO ~ coOupaTh  yCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl
MOJyYEHHON 3aBUCHUMOCTH (PU3MUECKUMX BEIUYMH B BHJAE TaOIMI H
rpaduKoB, JieN1aTh BBIBOBI [0 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOANTH KOCBEHHBbIE M3MEpPEHUS (PU3NYECKUX BEIMYMH: IUIAHUPOBATH
U3MEpeHus, coOupaTh HKCHEPUMEHTAIbHYI) YCTAaHOBKY M BBIIOJIHSATH
U3MEPEHUS, Clenysl NPEIOKEHHOW HMHCTPYKIMH, BBIYUCIATH 3HAYCHUE
BEJIMYUHBI U aHAJU3UPOBATH IIOIYYEHHBIC PE3YJIBTATHI C YYETOM 3aJaHHOMN
MIOTPEIHOCTH U3MEPEHUIN

1.13

co0roAaTh MpaBuja TEXHUKU 0€3011acCHOCTH P paboTe ¢ 1abopaTOpHBIM
o0opyaoBaHEM

1.14

pa3nuyaTh OCHOBHBIE TMPU3HAKH M3YYEHHBIX (PU3NYECKUX MOJETEH:
MarepuaibHas TOuYKa, aOCONIOTHO TBEPJOE TEJO, TOYCUHBIH HCTOYHHK
CBeTa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aroMa, HYKJIOHHas
MOJI€JIb aTOMHOTO s/Ipa

1.15

XapaKTEepPU30BaTh TMPUHIUIBI JCHCTBUS HM3YyYCHHBIX TPHOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMUCAHUS, UCIOIb3YSl 3HAHUS O
CBOMCTBax (UBMYECKUX SBICHUH W HeoOxomaumble (u3nyeckue
3aKOHOMEPHOCTHU

1.16

HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUEHHBIX TEXHUYECKHX
YCTPOICTB, U3MEPHUTENbHBIX NMPUOOPOB M TEXHOJIOTMYECKHUX MPOLECCOB
IPU PELICHUH YYEeOHO-NIPAKTHUECKUX 3a7ay, ONTUYECKHE CXEMBbI I
MOCTPOCHMSI N300pa’KEHUH B IIIOCKOM 3€pKajie M cOOMparoleil TuH3e

1.17

NPUBOAUTE  TpUMEPHl  (HAXOAUTh  HMHPOPMALUIO O  MPHUMEPax)
MPAKTUYECKOTO HCMOJIb30BaHUS (U3NYECKUX 3HAHWHA B IOBCEIHEBHOU
KU3HH JJI1 o0ecriedeHus1 0€30MacHOCTH MPU OOpallieHuy ¢ mpudopamMu u




TCXHUYCCKUMHU yCTpOﬁCTBaMH, COXpPaHCHUA 3I0pPOBbA U CO6HIOI[CHI/I$I
HOPM 3KOJIOTHUYECKOI'O MIOBEACHU B OKPY)KaIOH_[Cﬁ cpeae

1.18

OCYIIECTBIATh MOUCK HH(MOpMaLUU (U3UYECKOTO COACpPKAHHUS B CETH
WuTepHer, caMocTosATeNnbHO (HOPMYITUPYs MOMCKOBBIM 3arpoc, HaXOIUTh
IIyTH ONpPEEICHHs] IOCTOBEPHOCTH MOMyUYeHHOM MH(QOpMAIMK Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JI0IIOJTHUTENIbHBIX UCTOYHUKOB

1.19

WCIOJIb30BATh MPH BBHIMNOJHEHUN YYEOHBIX 3a/laHU HAy4YHO-TIOMYJISIPHYIO
TUTepaTypy PU3NYECKOro COAep KaHUs, CIPABOYHbIE MaTepUabl, peCypChbl
cetu VHTepHeT; BianeTh NpUEMaMU KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBanus HH(OPMAIIUU U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MHUCHbMEHHBIE M YCTHBIE COOOLIEHMS Ha OCHOBE
uHGOpMallUd W3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COJEpKaHMs,
MyOIMYHO MPENCTABIATh PE3YIbTATHI MPOSKTHOM MIIM UCCIIEIOBATENLCKOM
NEATEIBHOCTH, IIpU  3TOM TIPAMOTHO  MCIOJb30BaTb  M3YyYEHHBIN
MOHATUIHBIN ammapar M3ydaemMoro pasnena (U3MKH W COIPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalUel C Yy4eToM OCOOCHHOCTEH ayIuTOpPHH
CBEPCTHUKOB

1.21

IIpHU BBIITOJHCHUHA y‘-I€6HI)IX IMPOCKTOB U I/ICCJIGI[OBaHI/If/'I (1)I/ISI/II-IGCKI/IX
IIpoueCCOB pacupeacsiThb 0053aHHOCTH B rpymmne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadaMu, CJICAUTH 3a BBIIIOJIHCHUCM IIJIaHa I[GI\/JICTBI/IIZ u
KOPPECKTUPOBATH €ro, aACKBATHO OLCHHUBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTD I'PYIIIbI, BBICTPANBATh KOMMYHHKATHUBHOC B3&I/IMOI[CI710TBI/I€,
MpOoABJIAA TOTOBHOCTL pa3pCulaTb KOH(I)J'II/IKTLI

Tabmauua 22.5

[TpoBepsiemble 3neMeHTHI cofiepxkanus (9 kiace)

Kon Kon IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
paszena | dJIEMEHTa
8 MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe nBmwkeHue. MarepuanbHas Touka. Cucrema
oTcyeTa
8.2 OTHOCHTEIBFHOCTE MEXAHUYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MpsIMOIMHEIHOE IBUKEHHE
8.4 HepaBHomepHoe mnpsimoiuHelHoe aBwkeHHe. CpenHsas u
MTHOBEHHAsI CKOPOCTH TeJla TPH HEPAaBHOMEPHOM JIBHKCHHUU
8.5 VYckopenne. PaBHOYCKOpEHHOE NPSAMOIMHENHOE IBUKEHHE
8.6 CBo0Ooguoe magenne. OneiTe! [ annnes
8.7 PaBHOMepHOE ABMKEHUE TO OKpykHOCTH. Ilepmom m dvactora
oOpalieHusl. JIunennas u yrJoBas CKOpOCTH.




L{eHTpOoCTpEMHUTEIILHOE YCKOPEHUE

8.8 ITepBsiit 3akoH HproToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIUTT CynIEPIO3UITUHN CHUT

8.12 Cwita ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuila TPEHHs CKOJbKEHMsI, CHJIa TPEHHs IOKOs,
JpyTHe BUIBI TPCHUS

8.14 Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE
CBOOOJIHOTO Ma/IEHUS

8.15 IBwxkenne minaHer Bokpyr Cousnupa. IlepBas kocMmuueckast
ckopoctb. HeBecomMocTh 1 neperpysku

8.16 PaBHOBecHe MaTepuanbHON TOUYKU. AOCOIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBepJOro Tena C 3aKpElIeHHOH OChIO BpalllEHUS.
MowmenT cuinsbl. LienTp Tsxectn

8.18 Nmmynsc Tena. U3menenne ummynsca. MIMmysbe cuisl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeakTuBHOE JBM>KEHNE

8.21 Mexanudeckas paboTa 1 MOITHOCTh

8.22 Pabora cun TsxecTH, ynpyroctd, TpeHus. CBsi3b DHEPIUHU U
paboThI

8.23 [ToreHunanbHast 3HEpPrusi Tejaa, MOJHATOrO HaJl MOBEPXHOCTHIO
3emin

8.24 [ToreHnnManbpHast SHEPTUA CXKATON NPY>KUHbI

8.25 Kunetnueckas sneprus. Teopema o KUHETHUECKON SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH

8.27 [TpakTuyeckue paboOTHI:

OrmpenienieHne CpeaHEH CKOPOCTH CKOJIBKEHHsSI Opycka WIn
JIBUKEHHUSI 1IapUKA 110 HAKJIOHHOW MJIOCKOCTH.

OnpeneneHue  yCKOpeHHs Tela MpH  PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BpEMEHU

[IPH PAaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HaYaIbHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBUKCHHUH
0e3 HayaJIbHOW CKOPOCTH IYTH OTHOCATCS KaK psiJi HEUETHBIX
YHCell, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJMHAKOBBI.




HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJILHOTO JaBJICHHS.

Omnpenenenne kKodhUIIMEHTA TPEHUSI CKOJBKCHHSL.
OnpeneneHne )KeCTKOCTH TPYKUHBI.

Onpenenenne pabOTBHl CHUIBI  TPEHUS TPU PABHOMEPHOM
JIBM)KCHUU TeJa 10 TOPU30HTAILHON TTOBEPXHOCTH.
Ornpenenennie pabOThl CUIbI YNPYrOCTH MPHU MOABEME Tpy3a C
UCTIOJIb30BaHUEM HEIOIBH)KHOTO U TIOJBHIKHOTO OJIOKOB

8.28 dusnyeckue SABICHUS B MPUPOAE: TMPWIUBHI U  OTIUBBI,
nBikeHue miaHeT CoJIHEYHOM CUCTEMBbl, pEaKTUBHOE JIBUKEHUE
JKUBBIX OPraHU3MOB

8.29 TexHu4yeckue yCTpOWCTBA: CIUIOMETP, NAaTYMKU IOJIOKEHUS,

pacCcTodaHuAg U YCKOPCHUS, PAKCTBL

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

9.1 KonebarenbHoe  nBukeHue.  OCHOBHBIE — XapaKTEPUCTHKHU
KoJIe0aHUi: TIepro/I, YacTOTa, aMIUTHTYAa

9.2 Marematnueckuii W IpYKUHHBIM MasTHUKH. [IpeBpamenue
SHEPIUu NpH KojaeOaTeIbHOM JABHKEHUH

9.3 3aryxaromue konebanus. Beinyxennsie konebanus. Pezonanc

9.4 Mexanunueckue BoaHbl. CBoOMCTBa MEXaHMYECKMX  BOJIH.
[IpomonbHBIE W TIOTIEpEYHBIE BOJHBI. J{JIMHA BOJHBI U CKOPOCTH
ee pacrnpocTpaHeHus. MexaHu4yeckre BOJHBI B TBEPJIOM TeJe,
CEHCMHYECKHE BOJIHBI

9.5 3Byk. ['poMKOCTb 1 BbICOTa 3BYKa. OTpakeHue 3ByKa

9.6 WHudpa3Byk u yapTpa3Byk

9.7 [TpakTyeckue paboOTHI:
Omnpeznenenne 4acTOTH U MEPHUO/Ia KOJICOAHNH MaTeMaTHYECKOTO
MasiTHUKA.
OmnpeneneHue 4acToTbl M MepHoja KojeOaHuM MpyKUHHOTO
MasiTHUKa
HccnenoBanue 3aBHCUMOCTH nepuoJa KoJIeOaHUu
MOJIBEIIEHHOT'0 K HUTHU TPy3a OT JUIMHBI HUTH.
UccnenoBanue 3aBUCHUMOCTH TIepHoJia KOeOaHW MPY>KUHHOTO
MasiTHUKa OT Macchl rpy3a.
[IpoBepka HE3aBUCHMOCTH TIepHOAa  KoyiebaHWH  Tpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH MPYKHHEI.
W3mepenue yckopeHHst CBOOOIHOTO MaJCHUs

9.8 ®dusnyeckue SBJIEHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSCEHHE, CEHCMUYECKHE BOJIHBI, ILyHAMH,
9X0

9.9 TexHnueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BAaHHUE YIIbTpa3ByKa

B OBITY M TEXHUKE
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OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 ONEeKTpOMarHUTHOE  10Jie.  ODJIEKTPOMAarHUTHBIE  BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJH

10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas npupoja ceera. CkopocTs cBera. BoinHoBbIE
CBOMCTBA CBETA

104 [TpakTuueckue paboTHI:
N3yueHne CBOMCTB 3SJIEKTPOMAarHUTHBIX BOJIH C IIOMOILIBIO
MOOMIBHOTO TeledoHa

10.5 dusnueckre SBICHUS B TMPUPOJE: OMOJIOTMYECKOE JICHCTBUE
BUIMMOTO, YIIBTPa(UOIETOBOTO U PEHTTE€HOBCKOTO H3ITy4IEeHHI

10.6 TexHUUECKHE YCTPOMCTBA: HMCIOJIB30BAHUE AJIEKTPOMATHUTHBIX
BOJIH IS COTOBOM CBSI3U

11 CBETOBBIE SABJIEHUA

11.1 JlydeBast Mmoziens cBera. MICTOUHHMKY cBeTa

11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA

11.3 OTtpaxkenue ceta. [lmockoe 3epkano. 3aKoH OTpakKeHUs CBETa

11.4 [Ipenomnenue cBera. 3akoH mpenomieHus cBera. I[lomHoe
BHYTpPEHHEE OTPaKEHHUE CBETa

115 JInnza. Xop stydeli B 1MH3e

11.6 OnTuueckas cuctema oToanmnapara, MUKpOCKOIIA U TeJIECKOIa

11.7 I'maz  kak  onruueckas  cucrema.  biamszopykocts U
JATbHO30PKOCTh

11.8 Paznoxenne Oenoro cBera B cmekTp. Omnbitel HproTOHA.
CrnoxeHue CeKTpaJIbHBIX 1IBETOB. Jlucnepcus cBeTa

11.9 [TpakTiueckue paboThI:
HccnenoBanue 3aBHCHMOCTH yIJIa OTPa)KEHUSI CBETOBOTO Jyda
OT yTJIa TIaJIeHUsL.
W3yueHne XapakTepUCTUK HM300pakeHUs MpeAMeTa B IIOCKOM
3epKaie.
HccnenoBanue 3aBUCUMOCTH yTja MpPEJIOMJICHHS CBETOBOTO
Jy4a OT yIJia maJicHus Ha rpaHuIle "BO3yX - CTEKJIO".
[Tonyyenue n300paXkeHUH C MOMOIIIBIO COOMPAIOLIEH JTHH3HI.
Onpenenerare (HOKYCHOTO PpACCTOSIHHSI W ONTHYECKOH  CHUIBI
coOMparoIIeii JTMH3BL.
OMnBITHI MO PA3JI0KEHUIO OEJI0Tr0o CBETa B CIIEKTP.
OMnBITHI 110 BOCHPUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOICHUN
yepe3 [IBETOBbIC (PHIIBTPHI




11.10 ®dusnyeckue sBiIeHUs B npupoje: 3arMeHus ConHua u JIyHsl,
[BETa TeJI, ONTHUYECKHE sBJICHUS B arMmocdepe (mBeT HeOa,

pedpakmus, pagyra, MUPax)

11.11 TexHUYECKHUE YCTPOWCTBA: OYKH, TNEpHUCKoIl, ¢oToanmnapar,
ONTUYECKHE CBETOBOJIbI

12 KBAHTOBBIE SABJIEHUA
12.1 OmnbiTel Pesepdopna u ruranerapHast Mozenb atoma. Mojenb

aroma bopa
12.2 Hcnyckanne ©W  TOTJIOMIEHWE CBeTa aToMoM. KBaHTEHL

JInHelyaTeie CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da-, 6eTa- 1 raMmma-u3IydeHUs

12.4 Crtpoenue aromHoro sigpa. HykiionHnas mMojens aTOMHOTO siApa.
N3oTomnsl

125 PangunoaxTtuBHble npeBpamienus. Ilepros nomypacnajia aTOMHbBIX
aaep

12.6 SnepHple peakuuu. 3aKOHbI COXPaHEHUs 3apsAOBOIO U

MaCCOBOI'O YHCCI

12.7 OHeprus CBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cunresa u aenenus saep. Mcrounuku sueprun ConHia
U 3B€3]1

12.9 Snepnas >Hepretuka. JleiicTBue paiMOaKTUBHBIX U3JIyYEHUN Ha

JKHUBBIC OpPTaHHU3MbI

12.10 [TpakTiueckue pabOThI:

HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.
HccnenoBanne TPEeKOB: HW3MEPEHHE OJHEPIMH YaCTHIBI IO
TOPMO3HOMY IyTH (110 poTOrpadusm).

W3mepenune pannoakTuBHOTO (hoHa

12.11 Puznueckue SIBJICHUS B MIPUPOE: €CTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, paJAHOaKTHBHOE
U3ITy4YeHUEe MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaTUOAKTHUBHBIX
M3JTy4YE€HUH Ha OPraHU3M 4eJIOBEKa

12.12 TexHuyeckne yCTpPOMCTBA: CIEKTPOCKON, WHIUBUAYAIbHBIN
JIO3UMETp, KamMepa Bunbcona

153.8. [l mpoBeieHUs1 OCHOBHOT'O TOCYJapCTBEHHOI'0 AK3aMeHa 1o ¢usuke (nanee - OI'D
1o U3MKe) UCTIOIB3YETCs TIepeueHb (KoauduKaTop) MpoBepsieMbIX TPeOOBaHMM K pe3ybTaTaM
OCBOCHMS OCHOBHOW 00pa30BaTeNbHOW MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUs U
JJIEMEHTOB COACPKAHUS

Taomuma 22.6



[Tposepsiembie Ha OI'D 1o ¢uszuke TpedOBaHUS
K pe3yJbTaTaM OCBOECHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOT0 00111eT0 00pa30BaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsieMbie TpeOOBaHMS K MPEIMETHBIM pe3yibTaTaM 0a30BOTO yPOBHS
OCBOCHHSI OCHOBHO# 00pa30BaTeIbHONW MPOrPaMMbl OCHOBHOI'O OOIIEro
obpaszoBanus Ha ocHoBe PI'OC

1

[Tonumanue ponu GU3MKK B HAYYHOH KapTHHE MHPA;

c(OpMHPOBAHHOCTh 0a30BBIX NPEACTABICHUN O 3aKOHOMEPHOH CBS3U U
MO3HABAEMOCTH SIBICHUH MPHUPOJBI, O POJHM 3KCIEPUMEHTa B (U3UKE, O
cucreMooOpasyomeil poin (U3MKU B Pa3BUTHM €CTECTBEHHBIX Hayk,
TEXHUKHA U TEXHOJOTHH, 00 BOMIONUHN (PU3NUECKUX 3HAHUN U UX POJH B
LIEJIOCTHOW €CTECTBEHHOHAay4YHON KapTHMHE MHpA, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE TPOLIECCOB
OKPYKaroIllero Mupa, pa3BUTUE TEXHUKH U TEXHOJIOTUI

3HaHUs O BUJAX MaTepuH (BELIECTBO M I0JIE), O JABMKEHUM Kak crocole
CYILLIECTBOBAHMSI MAaTE€PUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPHM CTPOEHUS
BEIIECTBA, 0 (PU3MUYECKON CYIIHOCTU SIBIEHUI MPUPOJbI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHE PA3IMYaTh SBJICHUS 110 ONUCAHUIO UX XapAKTEPHBIX CBOWCTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UIECKOE SBIICHHE;
YMEHHUE paclio3HaBaTh NPOSBICHHE H3YyYCHHbIX (PU3MUECKUX SBICHUH B
OKpY’KaroIlleM MUPE, BbIIENASA UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHU)

Bnagenue ocHOBaMM MOHSATHUHHOIO amnmapara U CUMBOJIMYECKOIO S3bIKA
(U3HMKY 1 UCTIONIb30BaHUE UX JUIA PEIICHUs yUeOHBIX 3a/1a4;

YMEHHUE XapakTepU30BaTh CBOMCTBA Tei, (U3UUYECKHe SBICHUS U
MPOLIECCHI, UCTIONB3YS HyHIaMEHTAIbHbBIE U YMIUPUUYECKUE 3aKOHBI

VMeHue OnucCHBaTh HU3YYCHHBIC CBOMCTBA TEI U (1)I/I3I/I'-ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IG BCJIIMYHMHBI

Brnanenue ocHOBaMU METOJIOB HayYHOTO MO3HAHUS C YYETOM COOJIIOICHUS
npaBuj 6€30MacHOTo Tpyaa:

HaOmoeHne (PU3MUECKUX SBICHUH: YMEHHME CaMOCTOSITEIbHO coOMpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY M3 JTAHHOTO Habopa 00OpyHOBaHHS IO
MHCTPYKIIMM, OIHUCHIBaTh XOJ ONbITa M 3alHChIBaTh €ro pe3yJbTaThl,
(hopMyITUpOBaTh BEIBOJIBL;

MIPOBEICHUE MNPSIMBIX U KOCBEHHBIX H3MEPEHUH (U3NYECKUX BEIMYHH:
YMEHHE  IUIAaHUPOBATh  HM3MEPEHHs,  CaMOCTOSITENbHO  COOHMpaTh
HKCHEPUMEHTAIbHYIO0 YCTAaHOBKY I10 MHCTPYKIMH, BBIYUCIATH 3HAuUCHHE
BEJIMYMHBI U aHAJTM3UPOBATH MTOTyUYECHHBIE PE3YJIBTAThl C YUETOM 33aHHOM
MOTPELIHOCTH PE3yIbTaTOB U3MEPEHUH;

MIpOBE/ICHUE HECIIO’KHBIX AKCTIEPUMEHTATBHBIX MCCIICIOBaHHIA;
CaMOCTOSITENTLHO COOMPATh SKCIIEPUMEHTAIBbHYIO YCTAaHOBKY U IPOBOAUTH
WCCIIEIOBAaHKE 110 MHCTPYKIIUH, TIPEICTABIATH MOTyYeHHBIE 3aBUCHMOCTH
¢u3n4yeckux BETUYMH B BUAe TabmMI #  TpadUKOB, YYHUTHIBATH
MOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIeIOBAHUS

[TonnMaHnne XapakTepHBIX CBOWCTB (PM3MUECKUX MOJIEICH (MaTepuaibHas
TOYKa, a0COTIOTHO TBEPJOE TETO, MOJAETU CTPOCHUS Ta30B, KUIKOCTEH H




TBEPABIX TeJ, IJIaHETapHas MOJE]Ih aTOMa, HYKIIOHHAsI MOJIEb aTOMHOTO
s]ipa) 1 YMEHUE IPUMEHATh UX JUIsl O0ObSICHEHUS (DU3HUECKUX MPOIIECCOB

YMmeHue o0bSICHATh (PU3NYECKHE IIPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallUHd IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABJISATH IPUYMHHO-CIEACTBEHHBIE CBA3H M CTPOMUTH
OOBSICHEHHE C ONOpPOl Ha HM3y4YCHHbIE CBOMCTBAa (DU3NYECKUX SIBICHHIH,
(bu3nyeckue 3aK0Hbl, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemaTh pacueTHbIC 3a1auu (Ha 6asze 2 - 3 ypaBHEHHUI), UCIIONB3YS
3aKOHBI U (POPMYIIBI, CBS3bIBAIONINE (PU3NYECKHE BETUUMHBI, B YACTHOCTH,
3aMMchIBaTh KPAaTKOE YCJIOBHME 3aJjaud, BBIABIATH HEJOCTAIOIIME JAaHHBIC,
BBIOMpATh 3aKOHBI M (OpMyINbI, HEOOXOAWMBIE MJISi €€ pelIeHHs,
UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOAMTH PACUYEThl M OLICHHWBATH
PEaTMCTUYHOCTD TOTYYSHHOTO 3HAYEeHUSI (PU3MUECKON BETMYMHBI, YMEHHE
OTIpPEAEATh PA3MEPHOCTh (PU3UYECKOW BEITUYMHBI, TOIYYSHHOH Mpu
pelIeHnH 3a1a4uu

YMeHue XxapakTepu3oBaTh MPUHIUIBI JEHCTBHUS TEXHUYECKHX YCTPOUCTB,
B TOM YHCJI€ OBITOBBIX MPHOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYCCKUX
IIPOIIECCOB TI0 UX OMHCAHUIO, UCIIOJIb3YS 3HAHMS O CBOHCTBAX (PU3NICCKUX
SIBJIGHUH ¥ HEOOXOAUMBbIe (PU3NYECKIe 3aKOHOMEPHOCTH

10

YMeHue UCToIb30BaTh 3HAHUS O (PU3UUYCCKUX SBICHUSX B TIOBCETHEBHOM
KU3HU A7 obOecredeHuss 0e30MacHOCTH TpHU OOpalieHuu ¢ OBITOBBIMU
npuOoOpaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBBS H
COOJTIOZICHUST HOPM DKOJIOTUYECKOTO TMOBEACHUS B OKpYKAIOIIEH Cpene;
MOHMMAaHUE HEOOXOMUMOCTH TPUMCHCHHS JIOCTIDKEHUH (U3UKH W
TEXHOJIOTUH JIJIs1 palliOHAIBLHOTO MPUPOAONOIBE30BaHUS

11

OnbIT moucka, ImpeoOpa3oBaHHMs M TpPEACTaBIECHUS HH(pOpMAIHMU
(u3MYECKOTO  COJep’KaHUs C  HCIIOJIb30BAHWEM  HH(OpPMalMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTU;

yMEHHE OLIEHHWBATh JOCTOBEPHOCTh MOJYUYEHHOW MH(pOpMAIMU Ha OCHOBE
UMEIOIUXCS 3HAHUN U JONOJHUTENIBHBIX HCTOUYHUKOB;

YMEHHE HCIIONb30BaTh IpPH BBITOJHEHUU YYEOHBIX 3aJaHUIl Hay4HO-
MOMYJIAPHYIO  JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPABOYHBIC
MaTepuaibl, pecypcbl cetu UHTepHeT;

BJaJieHHe 0a30BBIMU HaBBIKAMU IpeoOpa3oBaHus WH(GOpPMAIMU U3 OAHOM
3HAKOBOM CHCTEMBbl B JpYyryl0; YyMEHHE co37aBaTb COOCTBEHHBIE
NUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HWH(pOpMAIMU U3
HECKOJIbKUX HCTOYHUKOB

Tabmuma 22.7

[lepeueHs 351eMeHTOB coepxkaHusl, posepseMbix Ha OI'D o gusuke

Kon [IpoBepsieMblil AIEMEHT COAEPKAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 Mexannueckoe  ABWKeHHME. MarepuanpHas Touka. Cucrema  orcuera.




OTHOCUTENBHOCTh JBHXCHUA

1.2 PaBHOMepHOE u HepaBHOMepHOE JBHkeHHE. Cpenusis ckopoctb. Dopmyna st
BBIUHCIICHUS CPEAHEH CKOPOCTH:
S
V=—
t
1.3 PaBHOMepHOE mpsiMONUMHEITHOE NBM)KEHUE. 3aBUCHUMOCTh KOOPIMHATHI Teja OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEVUHOIO IBUKECHHUS:
X(t) = Xo + vxt.
I'paduku  3aBHCHMOCTH OT BPEMEHH JUISI TPOCKIHH CKOPOCTH, MPOCKIHH
MepeMelIeHus, IyTH, KOOpAWHATHl MPU PABHOMEPHOM MPSMOJIUHEHHOM
ABHUKCHUN
14 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHU B CiIydyae pPaBHOYCKOPEHHOI'O
MPSIMOJIUHEIHOTO JIBUKCHHUS:
t2
X(t) = X, +Vp,t+ 2, R
@opMmynbl A7 MPOEKIMH TMEPEeMEUIeHHs, MPOEKLIUU CKOPOCTH U TPOCKIUU
YCKOPEHHUS [PU PABHOYCKOPEHHOM IPSMOJIMHEUHOM JIBUKECHHU:
t2
Sx(t) = Vox 't+ax A
2
v, (t) =v,, +a,-t,
ax(t) = const,
V2X2 - le2 = 2axSx.
I'padvkn 3aBUCUMOCTH OT BpPEMEHH [UIsl MPOCKIUU YCKOPEHHS, MPOEKIIUU
CKOpPOCTH, IIPOCKLUH IEPEMEILICHUS, KOOPAUHATHEI IIPH PaBHOYCKOPEHHOM
MPSMOJIMHEHHOM JIBH>KCHUH
1.5 CBobognoe manenue. @OpMyIbl, OMUCHIBAIOIINE CBOOOTHOE MaJIEHUE Teja IO
BEpTUKATIN ()IBI/I)KGHI/IG T€JIa BHU3 HIJIIM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTU
3emnu). ['paduku 3aBUCUMOCTH OT BpPEMEHH [IJIs MPOSKIHH YCKOPEHHS,
MPOCKOHU CKOPOCTHU KU KOOPAWHATEI ITPpH CBO60I[HOM MnaacHuu T€jia o BEPTUKAINU
1.6 CKOpoCTh paBHOMEpPHOTO [BWIKEHHUS Tella MO0 OKpyXHOCTU. Hampasnenue

CKOPOCTH.
dopmyna JUisi BBIUKCICHHS CKOPOCTH 4Yepe3 Paauyc OKPYKHOCTH U TEPHUOJ
oOparieHus:

27R
vV="m-.
T

HentpoctpemurensHoe yckopenue. HampapieHue UEHTPOCTPEMUTETHLHOTO
yckopeHus. @opmyia 1715 BEIYUCIECHUS YCKOPEHUS:




1

VZ
a, =—.
R

®dopmyia, CBSI3bIBalOIIAsl IEPUOJ] M YACTOTY OOpaLCHUS:

1
V=—
1.7 Macca. [InotHocTb BemecTBa. @opmyina it BBIYMCIEHUS IUIOTHOCTH:
m
P=
V
1.8 Cuna - BekTopHas pusndeckas BenuunHa. CIoKeHue CHil
1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa
1.10 Bropoii 3akon HproTona:
F=m-a.
CoHarpaBiIe€HHOCTh BEKTOpPa YCKOPEHUs Tella U BEKTOpa CUJIbL, IEUCTBYIOIIEH Ha
TEJ0
1.11 B3anmopericteue ten. Tperuit 3akon Herorona:
Fou=-F.,
1.12 Tpenue nokos u TpeHue ckoiabxeHus. @opmysa JUisk BBIUUCICHUS] MOJLYJISI CHIIBI
TPEHUS CKOJIBKECHMSL:
F,=u-N
1.13 Hedbopmarust tena. Ynopyrue u Heynpyrue aedopmaii. 3aKoH YIpyrou
nedopmanuu (3akoH I'yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
m,-m
— 1 2
" TR
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHs.
®opmyna 175 BBIYUCIECHUS CUJIbI TSKECTHU BOIM3HU MOBEPXHOCTH 3E€MIIH:
F =mg.
Jemwxenue r1ianetr Bokpyr Comnma. IlepBas kocMmuueckass CKOpPOCTb.
HesecomocTs u neperpysku
1.15 Wmnynbe Tena - BeKTopHas (pu3nuecKkasi BeTMUrHa.

p=mv




NMIrynec cUCTEMBI TEII.
N3menenue nmmnyibca. UMIyabe cusibl

1.16

3akoH COXpaHCHHUA UMITYJIbCA AJIA 3aMKHyTOI71 CUCTCMBI TCJI.
p =myV, + m,V, = const.

PeakTuBHOE NBUKEHUE

1.17

Mexanundeckas padora. @opMyria sl BEIYUCICHHS paOOThI CHJIBI:
A=Fscosa.

Mexannyeckast MOIIHOCTD:

1.18

Kunernueckas u MMOoTCHIMAaJIbHAasA SHCPIrus.
CDopMyna JJIA BBIYUCIICHUA KUHETUYECKOMN OHCPIuu:

Teopema 0 KWHETUYECKOUN SHEPTUH.

d)opMyna JUIA BBIYUCICHUA HOTGHIII/IZL]'IBHO?I OHECpruu TECJIa, IOIHATOrO

3emiieii:

Ep = mgh

Hazg

1.19

Mexann4deckas OHCPIuAi:

E = Ex + Ep.

3akoH COXpaHCHUA MEXaHHYEeCKOH OHCPIUU. <D0pMyna AJIs1 3aKOHA COXPAaHCHUA

MEXaHUYECKON IHEPIUU B OTCYTCTBUE CUJI TPEHUS:
E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPT UM MPH HAJTMYUU CHIIBI TPEHUS

1.20

IIpocTeie MexaHU3MBI. "30JI0TOE IPAaBUIIO" MEXAHUKH.
Peryar. MomeHT cuIbL:

M = FI.
VYcnoBue paBHOBeCHs pblyara:

Mi+M2+..=0.

IToaBMXHBIN U HENOABUKHBIN OJIOKH.

— A’IOHESHaﬂ
KIIJI mpocThIX MEXaHU3MOB, | = A

aTpaucHHas




1.21

JlaBieHue TBEpAOro Tena.
dopmynia 1715 BBIYUCICHUS JaBJICHHs TBEPAOIO Tela:

JlaBiienue ra3a. ATMOC(epHOE TaBICHHE.
I'mapocTaTuyeckoe TaBJieHHE BHYTPH JKHIKOCTH.
@opMyiia s BBIYMCIICHUS 1ABJICHUS BHYTPU KUIKOCTH:

P =pgh+ p,,

1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc

1.23 3akon Apxumena. Popmyna I ONPENACICHUS BBITAIKUBAIOIMICH CHUJIBI,
JeMCTBYIONIEH Ha TeJO, HOTPYKEHHOE B )KUIKOCTh UITU Ta3:
I:Apx. = pgv
VYcnosue miaBanus tena. [naBanue cynoB U BO3ayXoIjlaBaHUE

1.24 Mexanuyeckue KkosiebaHusA. AMIUIMTYAa, TEPUOJ, W YacToTa KoJieOaHUH.
dopmyna, CBSI3BIBAIONIAS YACTOTY U MEPHO Konebanuii: V= T

1.25 MareMaTtnueckuii U INpYKUHHBIA MasATHUKHU. lIpeBpainenue sHeprum mnpu
KoJ1e0aTenbHOM JABMKEHUU

1.26 3aryxaromue koneOanus. BeiHyk1eHHbIe KoneOanus. PezoHanc

1.27 Mexannueckue BOJHBL. [IpoosibHBIE M TOmNepedHble BONHBI. JlJIMHA BOJHBI U
CKOPOCTb PaCIIPOCTPaHEHUS BOJIHBIL:
A=Vv-T

1.28 3Byk. I'poMkocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJHBI Ha TPaHMIIE
nByX cpel. H(pa3Byk U ylIbTpa3ByK

1.29 [IpakTueckue paboThI

N3mepenne cpenHel IIIOTHOCTH BEILECTBA; APXUMENOBOM CWIIBI;, KECTKOCTH
MPYXUHBL, KOA(G(UIIMEHTa TPEHHUSI CKOJBXEHHsI; paObOThl CHIIBI TPEHUS, CHUJIIBI
YIPYTOCTH; CpPEeIHEH CKOPOCTH JBUKEHUs OpycKa 1O HAKJIOHHOW IIOCKOCTH;
YCKOpeHHs Opycka MNpU JBWKEHUU [0 HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHKA, 4YacTOThl M Iepuoja
KoJe0aHuil MPYKUHHOTO MasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phlYar;
paboThI CUJIBI YIIPYTOCTH MIPH MOIBEME Tpy3a ¢ MOMOIIBIO HEMOBI)KHOTO OJIOKA;
paboThI CUIIBI YIIPYTOCTH MIPH NMOABEME TPY3a C MOMOIIBIO MTOABHKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbeMa MOTPYKEHHOH
YacTH TeJIa U OT IJIOTHOCTU KUJKOCTH; HE3aBUCHMOCTH BBITAIKHWBAKOIIEH CHIIBI
OT MAacCChl T€JIa; CUJIbI TPEHUS CKOJIBKEHMSI OT CHUJIBI HOPMAJIbHOIO JABJIEHUS U OT
pOa MOBEPXHOCTH; CHUJIbI YNPYIOCTH, BO3HUKAIOUIEH B NPYXKUHE, OT CTEIECHU
nedopMauy Npy>KUHBI; YCKOPEHHsI OpycKa OT yrjla HakJOHa HalpaBIISIOLICH;
nepuoa (4acToThl) KojleOaHUM HUTSHOTO MasATHUKA OT JUIMHBI HUTHU; NEpUoja
KoJIeOaHUH TPY>KUHHOTO MasiTHHUKa OT MacChl Ipy3a U JKECTKOCTU IPYKHUHBI;




UCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHoJa KoJeOaHWH HUTSHOTO MAasTHHKA OT
Macchl Ipy3a.
IIpoBepka yciioBUs paBHOBECHSI pbl4ara

1.30 dusndeckue SABICHHUS B TPUPOJIE: TPHUMEPHI JBUKCHHUS C Pa3sIUnIHBIMU
CKOPOCTSIMH B >KMBOHM M HEXHUBOU MpPUPOJIE, ACHCTBUE CUIIBI TPEHHUS B IPUPOJIE U
TEXHHKE, TPUIUBBI M OTIUBBI, JBIKeHHE IUIaHeT CONIHEYHOH CHCTEMBI,
PEaKTUBHOE JIBI)KEHUE KUBBIX OPraHU3MOB, PhIYaru B TEJIE YEJOBEKa, BIHSIHHE
aTMoc(epHOro JaBJICHHUSI HA KUBOW OpraHU3M, IUIaBaHWE PbIO, BOCTIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO

1.31 TexHuyeckue ycTpoWcTBa: CIUJIOMETP, JATYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, JAWHAMOMETp, MOAIMIUIHUKNA, PAKEThl, pbIYAr, TOJIBWKHBIA H
HEMOJIBIKHBINA OJIOKHM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIE MEXAaHU3MbI B OBITY,
COOOIIAIONTUECS COCY/IbI, YCTPOWCTBO BOJOMPOBOJIA, THUAPABIUYCCKHIA IIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoc, apeoMeTp, 3XOJIOT,
MCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA

2.1 OcCHOBHbBIE  TIOJIOKEHHUS ~ MOJIEKYJSIPHO-KUHETHMYECKOH  TEOpUU  CTPOCHUs
BemecTBa. Moienu TBEPJIOTO, KUIKOTO M ra3000pa3HOr0 COCTOSIHUN BEUISCTBA.
Kpucrannuueckue u amopgHbie Tena

2.2 JlBmkenne yactuil BemecTBa. CBsS3b CKOPOCTH JABMXKEHHS YAaCTHI[ C
TeMmeparypoil. bpoyHoBckoe aBmxenue, iupysus

2.3 CmauuBaHUe M KalWUISIPHBIC SBJICHUS

24 TemmoBoe pacmmpeHne U C)XaTue

2.5 TennoBoe paBHOBECHE

2.6 Buytpennsss sneprusi. Pabora um Teruionepenada Kak CIOCOOBI W3MEHEHUS
BHYTpPEHHEH dHEPTUH

2.7 Bunb! Terionepenadyn: TeIIONPOBOTHOCTD, KOHBEKIINS, U3TYyUCHHUE

2.8 HarpeBanne w oxmaxaeHue Tel. KonWUecTBO  TEIUIOTHL.  YeNIbHAS
TEIJI0EMKOCTb!
Q =cm(tz2 - t1)

2.9 3aKOH COXpaHEHHUs JHEPTUU B TEIUIOBBIX Mpoleccax. YpaBHEHHE TEIJIOBOTO
OanaHca:
Qi+Q2+..=0

2.10 Ucnapenne u konHnmeHcanws. V3MeHeHWE BHYTPEHHEW HHEPTrUUM B MPOIECCE

UCHapeHus © KoHAeHcanuu. KumeHue SKUAKOCTH. YJenbHas TemoTa
nmapooOpa3oBaHus:

L=Q

m




2.11

BnaxnocTs BO3ayxa

2.12 IInaBnenne wu Kpucraumsauus. l3MeHeHWe BHYTpEHHEH DSHEPruu IIpU
IUIABJICHUN U KPUCTAJUIM3ALMK. Y IeJIbHAS TEIUIOTA IIIABJICHUS:
=2

m

2.13 BHyTpeHHss 3HEprus CropaHus TOILUIMBA. Y IebHAasl TEIJI0TAa CTOPAHUsS TOILIUBA!

q=—
m

2.14 [Tpunuuns! padots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns

2.15 [IpakTrueckue paboThI
W3mepenue yneiabHONW TEMIOEMKOCTH METAINIMYECKOro LMWJIMHAPA; KOJIUYECTBA
TEIUIOTHI, IOJYyYEHHOrO0 BOAONH KOMHATHOM TemmnepaTypbl (DUKCUPOBAHHOMN
Macchl, B KOTOPYIO OIIyIIEH HarpeTblii MWIMHAP; KOJIUYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM ILWIMHIPOM, IIOCJIE OIyCKaHUs €ro B BOJY KOMHATHOM
TEMIIEpPATypbl; OTHOCUTENIBHOM BJIAXKHOCTU BO31yXa; YJAEIbHOW TEIUIOTHI
IUIABJICHNUSA JIbJA.
HccnenoBanne HM3MEHEHMs] TEMIIEpaTypbl BOJABI MPU Pa3IMYHBIX YCIOBMSIX;
SIBJICHUSI TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOJHON M ropsiueil Bofpl; mpolecca
HCIIapeHus

2.16 ®dusnyeckue SIBICHUS B IMPUPOJIE: OBEPXHOCTHOE HATSHKEHHE M KalWUISpHbIE
ABJICHUS B IPUPOJIE, KPUCTAJJIBI B Ipupoje, nu3iydyeHune CoiHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEs, CHeTa

2.17 TexHuyeckue ycTpoicTBa: KaNmWUISIPbI, IPUMEPHI HCIOIb30BAaHUS KPHCTAILIIOB,
KHUJKOCTHBIM TEPMOMETP, NAaTYUK TEMIIEPATYpbl, TEPMOC, CUCTEMA OTOIUICHMS
JIOMOB, TUTPOMETPbI, IICUXPOMETp, NapoBasi TypOWHA, JBUraTellb BHYTPEHHETO
CTOPaHHUs

3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1 OnexTpuszanus Tei. J[Ba BUa dIEKTPUUECKUX 3apsiioB

3.2 B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3.4 Onektprnueckoe mnose. HanpspkeHHOCTh  3nekTpudeckoro mnoisd.  ITpuHiun
CYNEPIO3ULINH IEKTPUUECKUX MT0JIEN (HAa KAUECTBEHHOM YPOBHE)

3.5 Hocurenn »snexrtpuueckux 3apsaoB. JleWcTBHE DIIEKTPUYECKOTO TMOJIS  HA
aneKkTpudeckue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH

3.6 [TocTosAHHBIN ANEKTpUUECKU TOK. JIeHCTBUS 3ieKTpuueckoro Toka. Cumia Toka.

Hanpsoxenue.

|-

t




u=2
q

3.7

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.8

3.9

ITocnepoBaTenbHOE COSTUHEHUE ITPOBOJIHHUKOB:

lh=1; U=U1+Uz; R=R:1+Ra.
[TapannenbHoe COeMHEHUE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:

Ur=U I =11+ 1 R:%.

CMelranHbIe COCIMHCHUA ITPOBOAHHUKOB

3.10

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.

A=U-T1-tP=U"-I

3.11

3akon Jlxoyns-Jlenna:

Q=1P-R-t

3.12

OneiT Opcrena. MarHuTHoe IoJIe MPSMOTO NPOBOJHUKA € TOKOM. JluHumM
MAarHUTHON UHIYKIIMH

3.13

MargutHoe m[oJie TOCTOSHHOIO MarHuTa. B3auMoOJIENCTBUE MOCTOSHHBIX
MarHHUTOB

3.14

I[CﬁCTBHC MAarauMTHOTI'O I10JIA Ha IMMPOBOAHUK C TOKOM

3.15

OneiTel @apanes. SBnenue snekTpoMarHuTHON MHAYyKuuuU. [Ipasuno Jlenna

3.16

[IpakTuyeckue paboThI

WN3mepenue  3EKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B IPOBOJIHUKE
(pe3ucTopbl, JTaMIIOYKa), OT HAMPSDKEHHUsI HAa KOHLAX MPOBOJIHUKA; 3aBUCHMOCTH
COINPOTHUBIICHUSI OT JJIMHBI MPOBOJHHKA, IUIOIIAIU €r0 MOMEPEYHOro CEYEHHUS U
YZIEIBHOTO COMPOTHUBIICHUS.

[IpoBepka mpaBmiia Ui 3JEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEI0BATEIHLHOM
COEIUHEHUMN TPOBOJHUKOB; TpaBHia JUISl CHUJIBl AJIEKTPUYECKOTO TOKA IpHU
napajyuieIbHOM CO€AMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Ouznyeckue SBICHUS B MPUPOE: JIIEKTpUUYECKHE SBICHUS B arMmocdepe,
AJIEKTPUUYECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE TOJIe 3eMJIH, JApeid Mmomocos,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMile, MOJISIPHOE CUSIHUE




3.18

TexHHUecKue YCTPOMCTBA: AJIEKTPOCKOIN, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJEKTPUYECKOM  DHEPIruu,  OSJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTelbHbIE AIIEKTPOTPUOOPHI (mpumepsl), ANEKTPUYECKUE
[IpeIOXpaHUTENH, JJIEKTPOMArHUT, JJEKTPOABHUraTelb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKA

3.19 DnekTpoMarauTHbIe BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas monenb cBeta. [IpsMonnHEHOE pacipOCTpaHEeHUE CBETA

3.21 3akoH oTpaxkeHus cBeta. [1mockoe 3epkaio

3.22 [Ipenominenue cBeta. 3aKOH PEIOMIICHHUS CBETa

3.23 Jlucniepcust cBera

3.24 JIunza. Xop mydeil B nuH3e. DoKycHOE paccTosHUE JMH3BL. OnTHYeckas cuia
JIH3BL:
D=1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue mpuOopsI

3.26 [IpakTrueckue paboThI
N3mepenue ontuueckoil cuibl coOMparomieil JUH3bI; (POKYCHOIO PaCCTOSHUSA
cobupatomeid JMH3bI (IO CBOICTBY paBeHCTBa pa3MepoB IpeaMeTa H
M300pakeHMs], KOTJa IMpEeaMeT DPACIONOKEH B JABOWHOM (OKyce), TOKa3aTes
MPETOMIICHUS CTEKJIA.
HccnenoBanue cBoiicTBa N300paykeHMs], MOJyYEHHOTO € MOMOIIBIO cOOMparoIeit
TUH3B, W3MEHEHHsT (OKYCHOTO PACCTOSHUS JIBYX  CIIOKEHHBIX  JIMH3;
3aBHCHUMOCTH YTIJIa MPENOMJIEHHs] CBETOBOIO JIyda OT yrja MajJeHus Ha IpaHule
"BO31IyX - CTEKJIO"

3.27 ®dusnueckue sBieHuss B npupoje: 3arMmenuss Comnna u JlyHel, nBera Ted,
ONTUYECKUE SIBJIEHUS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)

3.28 TexHuueckue ycTpoHCTBa: OYKH, MEpUCKON, (oToamnmapar, ONTUYECKUE
CBETOBO/IbI

4 KBAHTOBBIE SABJIEHUA

4.1 PagnoaktuBHOCTh. Aub(a-, 6era-, ramma-u3nydenus. Peakiuu anbga- u Oeta-
pacmana

4.2 OmnsiTel Pesepdopaa o paccesuuto anbda-yactuu. [Inanerapnas mogens atoma

4.3 CocraB atromHoro sipa. M30Toms

4.4 [lepuon nomypacmnaaa aTOMHBIX S1ep

4.5 SAnepHble peakyy. 3aKOHbI COXPaHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

4.6 dusnueckue SBICHUS B MPHUPOJE: E€CTECTBEHHBIH paIMOAaKTUBHBIA (oH,

KOCMHUYECKHE Jy4Hd, pPaJdOaKTUBHOE U3IyYeHHE MPHUPOJHBIX MHUHEPAJOB,
JeHCTBHUE PaJIMOAKTUBHBIX U3ITyUYEeHUN Ha OPraHU3M YeTIOBEeKa




4.7

TexHuueckue yCTpONCTBA: CHEKTPOCKOI, MHIMBHUIYaIbHBIM AO3UMETpP, KaMepa
Buibcona, sinepHas SHEpreTuKa




TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo 4acoB
Ne HanmeHoBaHMe pa3/1e/ioB U TeM MPOrPpaMMbl Kontpoabubie | IlpakTHueckue JJICKTPOHHbIC (undposrre)
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoThbI padoThI
Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 ®dusnka - HayKa o MPUPOJIe 2 BH6HHOTeK_a
ITOK https://m.edsoo0.ru/7f416194
bubnuoreka
12 DH3HUCCKHC BOTHUHHEI 2 1 ITOK https://m.eds00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 Brbmiorexa
ITOK https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Paznea 2. [lepBoHayasbHble CBeIeHHS O CTPOEHHMH BelllecTBa
2.1 CtpoeHue BelecTa 1 Bromuozexa
ITOK https://m.eds00.ru/7f416194
2.2 JIBm>keHre U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 2 1 Brbmiorexa
ITOK https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 bubmaorexa
ITOK https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3pen 3. /IBu:xeHne u B3aumMojieiicTBue TeJl
3.1 Mexannueckoe IBUKEHUE 3 bubmaorexa
ITOK https://m.eds00.ru/7f416194
3.2 WNuepuusi, macca, IIIOTHOCTh 4 1 Eubmiorexa
’ ’ IIOK https://m.eds00.ru/7f416194
bubmorex
3.3 Crna. Buet cin 14 1 2 HC% h(;tgs:?/m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 [aBnenune. llepenaua paBneHuss TBEPABIMU 3 Bubnuoreka
TEJaMH, KUIKOCTIMHU U Ta3aMH ITOK https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubanoreka




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

bubanoreka

4.3 ATmoc(hepHOe aBeHHe 6 ITOK https://m.edsoo0.ru/7f416194
4.4 JlelicTBUE KUIAKOCTH U ra3a Ha MOTPYKEHHOE B v 1 3 bubnmoreka
' HUX TEJIO ITOK https://m.edsoo0.ru/7f416194
Hroro no pazueny 21
Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPIUs
bubnuoTeka
> Pabora u mompocTs 3 1 ITOK https://m.edsoo0.ru/7f416194
bubnuoteka
52 Hpocteie mexarusmbl S 1 ITOK https://m.eds00.ru/7f416194
bubnuoteka
53 Mexaneckas SHeprus 4 1 1 ITOK https://m.eds00.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpems 3
| OBIIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 68 3 12
8 KJIACC
K
Ne H O-TMHECTRO TAcon DJIeKTPOHHbIE (uu¢posbIe)
/o AUMCHOBAHUE Pa3AC/IOB M1 TEM IPOTrpaMMbl Beero KOHTpOJ‘[[,]—[],]e HpaKaneCKHe OﬁpaSOBaTeHLHHe pecypes
padoThI padoThbI
Paznea 1. TensioBble siBJeHUsI
. bubnmmoreka
11 Crtpoenue u CBOICTBA BEIECTBA 7 [TOK hitps://m.edso0.ru/7f4181ce
bubnuoreka
1.2 Tenosbie nporecc! 21 1 S ITOK https://m.edsoo.ru/7f4181ce
HWtoro mo pasneny 28
Pazned 2. DilekTpuyecKkue 1 MArHUTHbBIE SIBJICHUS
21 DJIEKTpUYECKUE 3apsibl. 3apsyKEHHBIEC TeJIa U UX 7 1 bubnuoteka
' B3aUMOJICHCTBUE ITOK https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN SEKTPUIECKUAN TOK 20 1 7 LBIHO61J<H:1(EIT§SK'7/m edsoo.ru/7f4181ce
2.3 MarHuTHBIE SIBIICHUS 6 1 15 bubmmorexa

ITOK https://m.edsoo.ru/7f4181ce




2.4 DIIEKTpOMArHuTHAS WHIYKITUS 4 bubmmorexa
' p Ay IOK https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
9 KJIACC
Kosau4vecTBO 4acoB
Ne HanmeHoBaHMe pa3/ie/ioB U TeM MPOrPpaMMbl K I JUIEKTPOHHEIC (wipposrie)
n/n pasi porp Bcero OHTPOJBHbIC pakTiraecKue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHu4ecKoe JBIKCHHE HW CIOCOOBI €ro 10 1 bubnuoreka
' OIMCAHMS ITOK https://m.edsoo.ru/7f41a4a6
. bubnuoreka
12 Bsaumoneiictaue Ten 20 1 3 ITOK https://m.edsoo.ru/7f41a4a6
bubnuoreka
13 3axompt coxpanenus 10 3 ITOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M1 BOJTHbI
bubnmmoreka
2.1 Mexanuseciue konebannus ! 3 ITOK https://m.edsoo.ru/7f41a4a6
bubnuoreka
22 MexanHieckue BOTHEL 3BYK 8 . 3 LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nea 3. DjieKTPOMArHUTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMarHUTHOE TIOJIE U DJIEKTPOMArHUTHBIC 5 5 bubnuoTeka
' BOJIHEI ITOK https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
4.1 3aKOHEBI PacIpOCTPAHCHUS CBETA 6 2 bubmmorexa
' pactpoctp ITOK https://m.edsoo.ru/7f41a4a6
bubnuorexa
4.2 JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 IIOK https://m.edsoo.ru/7f41a4a6




bubanoreka

4.3 Paznoxxenune 6eoro cBeTa B CIIEKTP 3 2 ITOK https://m.edso0.ru/7f41a4a6
Hroro no pazueny 15
Paznea S. KBanToBbI€ SIBJICHUS
51 Hcnyckanue u MorIonieHue CBeTa aTOMOM 4 1 Enbmmorexa
ITOK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO s1pa 6 1 BH6HHOTeK_a
ITOK https://m.edsoo.ru/7f41a4a6
bubnmoreka
53 Flnepubie peaiuy ! 1 ITOK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pasnea 6. [loBTopuTtebHO-00001IaI0IM I MOTYJIb
6.1 [ToBTOpenne u 0000IIEHNE COAEpKaHUS Kypca 9 5 bubnuoteka
¢du3uku 3a 7-9 kiacc LIOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
| OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» O®usmka, 7 xmacc/ Ilepprmkun W.M., HMBanoB A.U., AxknuonepHoe oOmiectBo «/31aTenbCTBO
«ITpocsenienne»

» Ouszuka, 8 xkmacce/ Ilepprmukun W.M., MBanoB A.W., AxkumonepHoe o0mecTBO «I31aTenbCTBO
«ITpocsenienne»

» @usuka: 9-it kimacc: 6a30BbIid ypoBeHb: yueOnuk, 9 kimacc/ Ilepeimkun U. M., I'ytauk E. M., MBanos A.
., IlerpoBa M. A., AkumonepHoe o61miectBo «M3aarenbctBo «IIpocBemennes

METOAUYECKHUE MATEPUAJIBI J1J1Sd YYUTEJI A

» ®uzuka. [lugakruueckue Matepuansl K yueOHuky A.B. [lepeimkuna. 7 knace/Mapon A E., Mapon E.A. ¢
®wusuka. COopHUK BOMPOCOB U 3a1a4 K yueOHuky A.B. [lepsimkuna. 7 kmacc/Mapon A.E., Mapon E.A.,
[To3oiickuii C.B.

» ®usuka. Jluarnoctudeckue padbotel K yaeOHuKy A.B. Ilepeimkuna. 7 knacc/lllaxmaroBa B.B., Illedep
O.p.

e ®usuka. Tectrl. 7 ki1acc/Xannanos H.K., Xannanosa T.A.

» ®duzuka. Meroauueckoe nmocodue k yueOHnky A.B. Ilepermkuna. 7 knacc/P@unonosny H.B.

» Ousnka. lugaktunyeckue maTepuaibl kK yueOHuky A.B. Ilepermkuna. 8 kimacc/Mapon A.E. , Mapon E.A.
» ®usuka. COOpHUK BONPOCOB U 3a1a4 K yueOHuky A.B. [lepeimkuna. 8 ximacc/Mapon A.E., Mapon E.A.,
[Tozotickuit C.B.

» ®msuka. [Imarnoctuueckue padboTsl k yueOunky A.B. Ilepermkuna. 8 kmacc/Illaxmarosa B.B., Illedep
O.pP.

» ®usuka. Tectrl. 8 kimacc/Xannanos H.K., Xaunanosa T.A.

» ®uzuka. Metoauueckoe nocodue k yueoOHuky A.B. Ilepsimkuna. 8 kinace/Punonosuy H.B.

» ®usuka. J(upakruyeckue marepuansl K yueoOHuky A.B. Ileppiukuna, E.M. I'ytHuk. 9 knacc/Mapon A.E.,
Mapon E.A.

» ®usuka. COOpHUK BOMPOCOB U 3a7a4 K yueOHuky A.B. Ileppimikuna, E.M. I'ytHuk. 9 kitacc/Mapon A.E.,
Mapon E.A., ITo3olickuii C.B.

» ®usuka. Tectol. 9 kimace/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Metoauueckoe nocodue k yueOHuky A.B. Ilepbiukuna, E.M. I'ytauk. 9 knace/I'ytHuk E.M.,
Yepuukosa O.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

* bubmuoreka 1mppoBoro 00Opa3oBaTENFHOrO KOHTEHTa. — Pexum gocryma: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

* Enunas xomtekuus IUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum pgocrtyma: http://school-
collection.edu.ru

. denepanbHbIit LECHTP UH()OPMAIIMOHHO-00Pa30BaTEIbHBIX pecypcos. - Pexxum

noctyma http://www.fcior.edu.ru/
* HudpoBeie  oOpa3oBarenbHble  pecypchl. —  Pexum  goctyma:  http://www.openclass.







