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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJOKEHUH U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpaMmbl 10 (U3MKE HAMpaBlIeHO HAa (QOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METapeIMETHBIM pe3yJbTaTaM 00y4eHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®duszurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IIOCKOJIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYIO0 KapTUHY MHpa, MPEIOCTaBIIAET HauboJiee SCHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00yJyarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATL JAHHBIC 1 UCITIOJIb30BATh HAYYHBIC JOKA3aTCIbLCTBA AJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111€00pa30BaATEIIbHBIC MPOTPAMMEBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaIuenn (PU3NIEeCKOro CoAepKaHUs,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O chepamu TpoheCCHOHAIBHON JIEATEILHOCTH, CBI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.

OO0mee 4MCIIO YacoB, PEKOMEHJOBAHHBIX ISl M3ydeHHs (PU3MKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJento), B 8 kiacce — 68



yacoB (2 yaca B Hejento), B 9 kimacce — 102 gaca (3 gaca B Heenro). B cooTBeTcTBUM
C y4eOHBIM TUTAHOM, YYCOHBIM KaJleHAapHBIM TpadUKOM, PACIHCAHHEM YPOKOB
MBOVY «lllkona Ne 113» na 2025-2026 yueOHbI rom pabodyro mporpammy
HEO0OXOMMO PeaTM30BaTh:

e3a 100 yueOHBIX yacoB B 9a, 90, 9B Kkiaccax.

[Ipennaraemeiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OMBITOB SBJISIETCS PEKOMEHIATENIbHBIM, YUUTENb JIeJIaeT BHIOOp MPHU MPOBEACHUU
7a00paTOPHBIX PadOT M OMNBITOB C YYETOM HMHAMBUIYATbHBIX OCOOEHHOCTEH
OOy4YaronMxcs, CIUCKa HKCIEPUMEHTAIBHBIX 3a/JaHHM, MpeUIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoJiMHElHOe JBHKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHna.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JBwxenne mianetr BOKpyr Connua. [lepBas kocmmyeckass CKOPOCTH.
HesecomocCTh U nieperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee Tena. M3menenne mmmyneca. Mmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCU€Ta.

2. CpaBHEHME NYTE€W W TPACKTOPUM [BUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenre MexaHn4ecKux sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (QU3UKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHHUS Tejla OT MACChl TeJla U JIEUCTBYIOIIEH Ha HEro
CHUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3MeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrynbca Npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITYJIbCa IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabitoieHue peakTUBHOTO ABUXKECHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeJIa MOJ IEUCTBUEM
NPYKUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue koduIeHTa TPEHUS CKOTBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
UCITIOJIb30BAaHUEM HEIMOABMKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS YIHEPTUH.

Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MartemMaTnueckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosbHble U



IIONIEpEYHbIE BOJIHBL. JlMMHA BOJHBI M CKOpPOCTH €€ pPacIpOCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(}pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1.
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HaOmronenne kojie0aHWM Ted IOJ JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenne npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
Hab6nronenune 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaol.

1.

7.

OnpeneneHue YacTOThl W TEpHoJa KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOAa KoJIeOaHUN NPy KUHHOTO MassTHHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOoJeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHUM TPYKUHHOTO MasITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOoja KoJIeOaHHWM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJieOaHUM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA

CBCTA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoHoBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomel u onvimel.

1.

N3y4yeHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIEHOTO
TenedoHa.

CBeToBbIC ABJICHHUSA.



JlyueBas  momens  cBera.  HMcrounmkm — ceera.  [IpamosmmneinHoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHX CBETOBOAAX.

JIunza. Xon aydeit B nuH3e. OnTrueckas cucreMa (hoToarmapara, MUKpPOCKOTIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE paCIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.

OnTrYecKuil CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tosryuenue n300paxeHuii ¢ TOMOIIBIO JIMH3.

[TpuHiun aevictBus ¢oToamnmapara, MUKPOCKONA U TEJIECKOIIA.
10. Monenp ria3za.

11. PaznosxeHue 06e10ro cBeTa B CHEKTP.
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12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKEHUs CBETOBOIO Jy4da OT yrja
naJIeHus.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jy4ya OT yrJjia
MIaJICHAS HA TPAHUILIE «BO3LyX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO PacCTOSTHUS U ONTHUYECKON CUJIbI coOUparonieit
JIVH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnBITEI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
[[BETOBbIE (DUIIBTPBI.

KBanToBbIe sfiBJICHUS.
Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.



PamnoaktuBHOCTh. Anb(da, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAA0BOIO M MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUH HA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp BOAOpoOA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulonIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001AI0IINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMATHU3aluN
1 000011IeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA ACSITEIIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakKe ISl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SABJICHUN TPUPOJLI U TEXHUKHU, OBJIAJACHUE YMEHUSMH OOBICHITH (DU3UUYECKUE
ABJICHUSI, TPUMEHSS T[OJyYEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh W HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY KaIOLIEH MPUpPOe U MOBCEIHEBHOM KU3HH;

WCITIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3UUYECKUX SIBJICHUI, B TOM
qucIie JUisl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;



OOBSCHITh HAYYHBIE OCHOBBI HAaMOOJIEe BAKHBIX JOCTIKCHHN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBIX BUIOB
SHEPTHH.

Kaxmgas w©3 TeM JaHHOTO MOIyJs BKIIOYACT AKCIECPHUMEHTAIHHOE
UCClIeIoBaHuE 0000MIaroIero xapakrepa. Moaynb 3aBEpIIAeTCs MPOBEICHUEM
JTUArHOCTUYECKON M OIIEHOYHOM pabOoTHI 32 KypC OCHOBHOTO 001IIero 00pa3oBaHUsI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONIME JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAXKHEMIIEN COCTaBIISIIOIIEH
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH NpaBUJ O€30MacHOr0 TIOBEJIEHHUS Ha
TpaHCHOPTE, Ha JIOporax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - HHTEPEC K MPAKTHUYECKOMY M3YUYEHHIO podeccuii, CBI3aHHBIX ¢ (U3HUKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTALlUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHUU I pelIeHHUs 3a7ad B
o0JacTh OKpy’Karollled Ccpelbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MO’KHBIX MTOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

e - OCO3HaHME TJ00AJHHOIO XapaKTepa IKOJOTUYECKUX MPOOIeM U IMyTed uX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAIPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
APYTHX;

e - TIOBBIIICGHHE YPOBHSA CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHYCCKYIO
JIESITEILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHMS Ha OKpPYXAlOLIyK Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATIbHBIC YICOHBIC NEHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHUS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKIM SIBIICHHSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M NPU HM3YYCHUU (DU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUpATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJNBKMX BapHaHTOB pEIICHHs, BHIOOp Hamboiee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIPOCHI KAK HCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbINOe HCCAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJCHUS, OTIbITA, UCCIICI0BAHNUS,

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JaHHBIX C y4€TOM MPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPUPOBATH peliaeMble 3aJladyd  HECIOKHBIMHU
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEACTABIATh PE3yIbTaThl BHIMOIHEHHOTO (DU3MUYECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPTraHU30BBIBATH JIEWCTBUSA
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIUsX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHAa HMCCIEOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Ipejiararh jiaH €€ n3MeHEeHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(¢u3NYEeCKOro HUCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIUUXCS CUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (HU3NYECKUX 3a/1ay UIIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCMOJIb30BaTh TMOHATHS: CHUCTEMA OTCYETA, MarephaiabHas TOYKAa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyras, mjgacTauyeckas), TpeHUEe, IECHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEpPErpy3KH, IEHTP THKECTH, aOCOIIOTHO TBEPJOE TeEo,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJTHBI, 3BYK, HH(QPaA3BYK U YIbTPa3BYK, YJICKTPOMATrHUTHBIC BOJHBI, TITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh U JadbHO30PKOCTb,
CIEKTPbl UCIYCKAHHUS W TOTJIONIEHUs, anbda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIACPHAS SHEPTETUKA;

paznuyarh sIBIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JABMXKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, peaKTUBHOE JBHXKEHHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJTHOBOE JIBHKEHUE, OTPaKEHHUE
3ByKa, MNPSAMOJMHEUHOE PaCHpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE
CBE€Ta, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE OEJIOro CBEeTa B
CIICKTP M CJIO)KEHHUE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBECHHAsA PAJUOAKTUBHOCTb, BOZHUKHOBECHHUE JIMHEWYATOIrO CIIEKTpa
W3JIYYCHHS ) TI0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PUBMUECKUX  SBJICHUM B
OKpY’)XKaroIieM MHpe (B TOM 4YHcCle (PU3MUECKHE SBJICHHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBHKEHUE TJIaHET COJTHEYHOM CUCTEMbI, PEAKTUBHOE
JBUKEHHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMHU,
3EMJIETPACEHNE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 03XO, IIBETa TelJl,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPadUOICTOBOTO W  PEHTTCHOBCKOTO H3JYyYCHHHM, €CTECTBECHHBIN
paaroaKTUBHBIM (POH, KOCMHUYECKHE Jy4H, PaJUOaKTUBHOE H3ITyYCHHE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PAAWOAKTUBHBIX M3JIYYEHUM Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3ajady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
dbuznyeckre BENWYMHBI (CpPEIHSST M MIHOBEHHAass CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJI0Bas
CKOpOCTb, CHJIa TPEHHUs, CHJIA YOPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE



CBOOOAHOrO TMaJeHUs, BEC Tela, HUMITYJbC Tela, HWMIIYJIbC CHIIBL,
MEXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETUYECKAsl JHEPT U, ITOJIHASI MEXAHUYECKasi SHEPTHUsL, [IEPUOJ
U 4YacToTa KoseOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEIOMJIEHUS Cpeabl), NpPH ONUCAHUU
NPaBWJIBHO TPAKTOBATh (U3MUECKUNH CMBICT HUCIHOIB3YEMBIX BEIWYHH,
0003HaUYEHUs M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Ted, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULIUA CHWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJICHUS CBETA, 3AKOHBI COXPAHEHMS 3apsAJ0BOI0 U MacCCOBOTO YHUCEII
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallui NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOpPOW Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a4i (OIMPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHUE BETUYHUHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pAacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD TOJTYYEHHOTO 3HAUYEHUS! (PU3NUECKON BETMUUHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEICHHUSI  UCCIEIOBAaHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToOHa, 3akoHa
COXPAaHEHHUSl HPHEPrUH, 3aBUCHUMOCTh MEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aAMIUTATY 1Bl MAJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKEHUS B



MJIOCKOM 3€pKaJieé M CBOWCTB HM300paXKEHUsSI MpeaMeTra B COOMpArOIIeH
JuH3e, HAOMI0OJEHUE CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HW30BITOYHOro Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3ybTaThl, POPMYIHUPOBATH
BBIBO/IHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYCHHE W3MEpPSAeMON BeIMYMHBI ((OKYCHOE pacCTOSIHHE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba HM3MEpPECHHS
(M3MepUTEILHOTO PHOOpa);

NPOBOJNUTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIHMYHUH C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPH
PAaBHOYCKOPEHHOM JBWKEHMHM 0€3 HayaJdbHOM CKOPOCTH, TNEepUojaa
KOJIeOaHHI MaTeMaTU4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrija MPEeIoMIICHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBATh pE3yNbTaThl TOJYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCcKX BEJIWYMH B BUJE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTaM MCCIeI0BaHuUs,

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHHS, XKECTKOCTh TMPYKUHBI, KOIPPHUIMEHT TpeHHUS
CKOJIBKEHHS, MEXaHW4yeckas paboTa M MOIIHOCTb, YaCTOTa W TEPHUOJ
KOJICOaHWI MaTeMaTH4eCKOro W MPY>KMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomel JHH3bI, pPaJAHMOAKTHUBHBIM (OH): TUTAHHPOBATH
U3MEpEeHHs, COOMpaTh OSKCIEPUMEHTANBHYI0 YCTAaHOBKY M BBITIOTHSTH
U3MEpEHHs, CIeAys MPeNOKEHHOW WHCTPYKIWU, BBIUMCIATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOM
IIOrPETHOCTHA U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;

pas3nuyaTh OCHOBHBIE MPHU3HAKKA M3YyUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS H3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa HMX OMUCaHUA (B TOM 4YHUCIE:
CIUZOMETP, MATYUKW TIOJOKEHUsSI, PACCTOSHUSI W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepHuckor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O



CBOMCTBax (u3WuecKuX SBICHUA W HEOOXOomuMble (u3nueckue
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPHU
pelIeHnr  Yy4eOHO-TIPAaKTUYSCKUX  3a7a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B INTOCKOM 3€pKaJie U COOUpPAIOLLIEH JTHH3E;
NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU I oOecnieueHrs 0e30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHCHHS 3I0POBbS M COOIIOICHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COICpPKAaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD
NyTH ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH B TOTIOJHATEIBHBIX HCTOYHHUKOB,

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHU, CIIPABOYHBIE MAaTEPUaIbl, PECYpPCHI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM W3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIUYHO MPEICTABISATh PE3yIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJB30BaTh  HM3YyYCHHBIN
MOHSATUUHBIM amnmapar W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHWE TIpe3eHTalued ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IVIAHUPOBAHUE
9a, 6, B KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM uugposbie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpaHEHHS https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pa3pnen 2. Mexanuveckne KoJie0aHUS U BOJHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M . 8 1 3
CXAHH'CCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnorexka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6

Pa3nea 4. CBeToBbBIE ABJICHUSA



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

4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Pasznea 5. KBanToBbIe sIBJEHUS
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoenne aTomHoro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 100 27



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

HOYPOYHOE IINTAHUPOBAHUE

9a, 6, 8 KJIACC
KounyecTBO 4acoB Hara JJIeKTPOHHbIE
Ne usyuyeHusi uudposBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI 9(A.B.B)  pecypeni

1 MexaHuueckoe TBUKEHHE. 1 01.09
MarepuanbHas TOUKa
Cucrema orcueta. OTHOCUTENIBHOCTh bubnuorexa [JOK

2 1 03.09
MEXaHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 04.09 bubnnorexa [HOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpsMOIUHENHOE

4 nBuxkeHue. CpeaHsisi 1 MTHOBEHHAs 1 08.09
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 10.09 bubnnorexka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1 11.09
I'padux ckopocTH
JlabopaTopHas pabota

7 "OmnpeneneHue yCKOpEHus Teja mpu 1 1 1509 bubnmoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoOomHoe nagenne teil. OIBITH 1 17.09

Tamnnes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMKEHUE 110
okpyxHoctH. [Iepuon u wacrora

bubmuoreka [JOK

9 18.09
oOparmenus. JInHeiHas U yriioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE 22.09
[Tepsriii 3akoH HetoToHa. Bextop bubnuorexa [JOK
11 24.09
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. 25 09 bubnuorexa [JOK
PaBHozelicTByrO1IAsA cuna ' https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. 29.09 bubnuorexa [IOK
Cyneprosuuus Chi ' https://m.edsoo.ru/ff0ae982
Pemienue 3anau Ha npuMeHEHUE bubnmnoreka [JOK
14 01.10
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 . r 02.10
Cuna ynpyroctit. 3akon yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3ampau no reme «Cuia 06.10
YIIPYTOCTHY
JlaboparopHnast pabota
17 «OmnpenenenHne KECTKOCTH 08.10 bubmorexa [JOK
bel ' https://m.edsoo.ru/ff0aee28
MIPYKUHBDY
bu6mmorexa [IOK
1 09.10
8 Cina Tpetis https://m.edsoo.ru/ff0af738
Pemenne 3amaa mo teme «Cuma bubmuorexa [JOK
19 13.10
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabora
20 "Onpexnenenne ko3 PuumeHTa 15.10 bubmorexa HOK

TPEHUS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Permrenne 3agad mo reme "3aKOHBI

bubmuorexa [JOK
21 Hprorona. Cuna octu. Cuna 16.10
" yipyr https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuia TSKeCTH U 3aKOH BCEMUPHOTO Eu6 1IOK
noIMoTEKA
22 TATOTCHUSA. Y CKOPEHUE CBOOOHOTO 20.10
p A https://m.edsoo.ru/ff0af044
MaJICHUS
Ypok-koHpepenius "JIBuxeHue Te
23 BOKPYT IPaBUTAIMOHHOTO IIEHTPA 22.10
(Conneunas cucrema). ['anmaktuku"
Pemenue 3amau nmo teme "Cuna
bubmuorexa [JOK
24 TSDKECTH U 3aKOH BCEMHUPHOTO 23.10
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocMuyeckas CKOpOCTb. 05.11 bubnuorexa [JOK
HesecomocTs u nieperpysku ' https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C 06.11 bubmorexa [JOK
. ' https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuisl. LlenTp TsoxecTn
PaBHOBeCHE MaTEepHAIBHOW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C 10.11
3aKpEIUIEHHON OChIO BPALLICHUS.
MowmenT cunsl. LleHTp TsokecTn
28 Pemenne 3agaq mo reme "MomeHT 111 bubmuorexa [JOK

cuisl. L{enTp TsKecTH"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[ToaroroBka K KOHTPOJILHOU paboTe

bubmuorexa [JOK

29 o TeMe "MexaHHuecKoe IBHKEHUE. 13.11
' woe https://m.eds00.ru/ff0b0408
BzaumopeiictBue ten
KonrponsHas pabora o teme
30 "MexaHNYEeCKOE IBUKEHIE 17.11 Enbmiorexa IOK
y | ' ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicteue ten
Nmnynbsce Tena. Umiynse cumbl.

31 3aKOH COXpaHEHHUs UMITYJIbCa. 19.11 bubnnoreka [JOK
Vipyroe u HeyIpyroe ' https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE

32 Pemenue 3agaud no reme "3akoH 20.11 bubmuorexa [JOK
COXpaHEHUs UMITyJIbca" ' https://m.edsoo.ru/ff0b096c
VYpoxk-koHdepenius "PeakTuBHOE

33 P deperi . 24.11
JIBUKEHHE B TIPUPOJIC U TEXHUKE

bu6mmoreka [IOK
34 Mexanndeckasi paboTa U MOITHOCTh 26.11
p - https://m.edsoo.ru/ffOb0Oa84

35 PaboTa critbl TSDKECTH, CHITBI 711 bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPEHHS ' https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora
«Omnpenenenue pabOThI CHIIBI TPEHUSI

36 PeA P P 01.12
MIPY PAaBHOMEPHOM JIBIKCHUH TeJia
110 TOPU30HTATHHOU MTOBEPXHOCTH
CBsi3b DHEPTUH U PAOOTHI.

37 PHATA P 03.12
[ToTennuanpHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnnorexka [JOK

38 . 04.12
KMHETUYECKOU DHEPrUun https://m.edsoo.ru/ffob0c32
3aKOH COXpaHEHUs YHEPTUH B

39 P P 08.12

MEXAaHHUKEC



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

40 Jlaboparopuas padota «3yueHue 10.12 bubnmoreka [JOK
3aKOHA COXPaHCHUS YHEPTUM ' https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe ABMIKEHHUE U €TO 1112 bubmuorexa [JOK
XapaKTePUCTHKU ' https://m.edsoo.ru/ff0b1858
3aTyxatromue KojieOaHusl.
42 By aeHHBIE KOJIEOaHUS 15.12 bubmoreka LIOK
T ' ' https://m.edso0.ru/ff0b20f0
Pe3onanc
MaremaTuuecKuid U NPy KUHHBINA
43 py 17.12
MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoaa KoiaeOaHui OT )KECTKOCTH 18.12 bubmiorexa IJOK
p ' https://m.edsoo.ru/ffob197a
MIPYKUHBI U MAcCHI TPy3a»
[IpeBpatienue sHepruu npu
45 peBpaiil P p 22.12
MEXaHUYIECKHX KOJICOAaHHMIX
JlaGopatopHnas pabora
46 «O1mpeneneHye 4acTOTHI U IIEPUOAA 24.12 BrbmmoTexa HOK
P N p ' https://m.edsoo.ru/ffOblaec
KoJe0aHuil MPYKUHHOTO MAasITHHKA
Jlaboparopnast pabora «I[IpoBepka
47 HE3aBHCHMOCTH TIepHo/ia KoJeOaHmit 25 12 bubnuoteka [JOK
rpy3a, MOABEIICHHOIO K HUTH, OT ' https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexanndeckue BoytHbI. CBOMCTBA Eu6 LIOK
HOIMOTEKA
48 MexaHndeckux BojH. [IpomonbHbIie 1 29.12
poat https://m.edsoo.ru/ff0b21fe
MONEPEYHbIE BOJIHbI
VYpok-koHpepenuus "Mexannyeckue
49 BOJIHBI B TBEPJIOM TEJIE. 12.01

CelicMuuecKre BOJIHEI"



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3ByK. Pacripoctpanenue u
OTpa)KCHHE 3BYyKa

14.01

51

52

53

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTb 3ByKa U BHICOTA TOHA.
AKYyCTUUYECKUI pe30HaHC
Ypok-koHpepeHus "YnbTpa3ByK u
nH(}pa3ByK B IpUPOJIEC U TEXHUKE"

15.01

19.01

21.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHMUS.
Mexanuyeckue KojeOaHusi U BOJIHbBI"

22.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

56

KonTponbnas pabota mo Teme
"3aKOHBI COXPaHEHUSI.
Mexanndeckue Kojie0aHust U BOJIHBI"

QHGKTpOMaFHI/ITHOC ITOJIC.
QHGKTpOMaFHI/ITHHC BOJIHBI

26.01

28.01

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanme 2I€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

VYpok-uccnenosanue "MU3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TenedoHa"
Pemienue 3a1a4 Ha onpe/eneHue
HaCcTOThI U JJINHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

29.01

02.02

04.02

05.02

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c
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DneKTpOMarHuTHas IpUpo/ia CBETa.

bubmuorexa [JOK
61 CkopocTts cBeTa. BoaHOBBIE 09.02
P https://m.edso0.ru/ff0b31d0
CBOICTBa CcBETa
Hcrounuku ceera. I[Ipsmonuneitnoe
62 acTIpOCTpaHEHUE CBETA. 3aTMECHUS 11.02 bubmoreia OK
pactipoctp ‘ ' https://m.edso0.ru/ffob3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaia.
63 Pemenwue 3a1a4 Ha IpUMCHEHHE 12.02 bubmorexa [JOK
P ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 [Ipenomnenue cera. 3aKkoH 16.07 bubnuorexa [JOK
MpEeTOMJICHHUSI CBETa ' https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE
65 cBeta. Mcnonp30BaHue NOJIHOTO 18.09 bu6mmoreka [IOK
BHYTPEHHETO OTPAKEHHUS B ' https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
JlaboparopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 IIPEJIOMJIEHUS] CBETOBOTO JIy4a OT 19.02
yria najieHus Ha TpaHulie "BO3ayX-
crexso""
VYpok-koHpepeHus
"Hcnonb30BaHue MOJTHOTO
67 BHYTPEHHETO OTPa)KEHHUS: 25.02
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
bu6mmorexa [IOK
68 JInn3el. OnTuyeckas cuiia JMH3bI 26.02
https://m.edsoo.ru/ffOb3f2c
. bubnnoreka [HOK
69 [TocTpoenne n300pakeHH B TUH3AX 02.03 morea I

https://m.edsoo.ru/ffOb444a
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Jlaboparopnas pabota
"Onpenenenue GOKyCHOTO

bubmuoreka [JOK

70 pacCTOAHUS U ONITUYECKOMN CHUJIIBI 04.03 https://m.edsoo.ru/ff0b4206
cobuparomei TUH3bI1"

71 Ypoxk-konpepenuus "OnTruueckue 05.03 bubmumoreka [IOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOc0a7e
I'ma3 kak onTu4yeckas CHCTEMa. bubmuoreka [JOK

72 11.03
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "egexTs 12.03
3penus. Kak coxpanuthb 3peHue"

Paznoxenne 6e10ro CBeTa B CIIEKTP.

72 Omnertel HetoTona. Crnoxxenue 16.03 bubnuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnast pabota "ONBITHI 11O
Pa3IoKEeHUI0 OEI0ro CBETa B CIIEKTP

75 Y BOCIIPUATHIO [IBETA IPEIMETOB IIPU 18.03 bubmorera [JOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOJCHNU Yepes3 LBETOBbIE
¢bunabTpel"
Ypok-nipakTukyM "BosHOBBIE

76 CBOWCTBA CBETA: TUCTIEPCHS, 19.03
uHTepdepenus u nudpakuus”

77 Omnsitel Pe3epdopaa u muianerapHas 23.03 bubnmnoreka [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mozaens atoMa 25 03

bopa



https://m.edsoo.ru/ff0b4206
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I/ICHyCKaHI/Ie 1 NIOrjIomecHUE CBCTa

bubmuorexa [JOK
79 .K I 7| 26.03
ATOMOM. BAHTEL JHHHEHHATHIC https://m.edso0.ru/ffoc144c
CIEKTPBI
80 Ypoxk-nipaktukym "Habmronenue 06.04 bubnnoreka [HOK
CIIEKTPOB MCITyCKaHUs" ' https://m.edso0.ru/ff0c1550
N bu6mmoreka [IOK
81 P 08.04
AUTOAKTHBHOCTE I €€ BIILL https://m.edsoo.ru/ff0c1672
CrpoeHue aTOMHOTO siipa. bubnnoreka [JOK
82 09.04
Hyknonnas Mmonens https://m.edsoo.ru/ffOc18ac
PannoaxktuBHbIE IpeBpaleHUs. bubnuorexa [JOK
83 13.04
H3zoTormr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau nmo teme: 1504 bu6mmoreka [IOK
"PanuoakTuBHBIE peBpaleHus" ) https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana 16.04
Ypok-koH(pepeHIus
86 "Ppa,[[I/IoaK;EIBI:-ILIe W3]Iy4EHUS B 20.04 bubmorexa [JOK
i | ' https://m.edsoo.ru/ff0c2126
MPHUPO/IE, MEAUIINHE, TEXHUKE
SInepHble peakni. 3aKOHBI
87 COX paHeHIEH 3apsAI0BOTO U 22.04 bubmorexa [JOK
p P ) https://m.edsoo.ru/ff0c1c58
MAacCOBOTI'0 YHCEI
88 DHeprus CBSA3U aTOMHBIX SIJIEP. 53.04 bubnmoreka [JOK
CBs13b MacChl M SHEPTUH ' https://m.edsoo.ru/ffOcld7a
89 PemeHI/Ie"3a,uaq o teme "SnepHbie 2704
peakuuu
90 Peakuuu cunTe3a u neneHus saep. 29.04 bu6mmorexa [IOK
Uctounuku sHeprun CosiHIa U 3BE3]T ) https://m.edsoo.ru/ffOc1e88
Y _ "
o1 pox-koHpepennus "AnepHas 30.04

sHepreTuka. JlencTus
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PaIOAKTUBHBIX U3Ty4YEeHUN Ha
JKHBBIE OpraHu3MbI"

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPOMAarHUTHOE TOJIE.

bu6mmoreka [IOK

92 04.05
DNEeKTPOMArHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KsanroBsie siBnenus"06
KontponbHas paboTa mo teme
"3JIEKTPOMArHUTHOE TI0JIC.
03 P 06.05
DNEKTPOMAarHUTHBIE BOJHBI.
KBanroBnie sBaenus"
[ToBTOpEeHME, 0000IIECHNE. Eub 10K
nOJINOTEKA
94 JlabopaTopHbIe pabOTHI IO KypC 07.05
P pv P , pey https://m.edsoo.ru/ff0c245a
"B3anmopericTeue Tea"
[ToBTOpenue, o6o6mcHNe. Pemenue
95 aCLIeTII){LIX U Ka4YeCTBEHHBIX 3a1a4 13.05 bubmmorexa [TOK
P | f[ ' https://m.edsoo0.ru/ff0c2572
o TeMe "TernaoBbie MpoIecChl
[ToBTOpenue, 06o61eHue. Pemenue
96 pPacYEeTHBIX U KaYECTBEHHBIX 3a7a4 14.05 bubnnoreka [JOK
mo teme "KIIJ] TemnoBeIX ' https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, o6o0menue. Pemenue
97 ACUYETHBIX M KAYECTBECHHBIX 3a/1a4 18.05 bubmorexa LIOK
P | | ' https://m.edsoo.ru/ff0c2b30
o reMe "KIIJ[ anekTpoycTaHOBOK
[ToBTOpenue, 06o0IIEHNE.
bubmuorexa [JOK
98 JlaboparopHbIe pabOTHI IO KypCy 20.05

"CBeTOBbI€E SIBJICHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTropenue, o6o0menue. Pabora ¢

bubmuorexa [JOK

" 21.05
%9 TCKCTAMIL IO TeME 3aKO'I‘{H 1 https://m.edsoo.ru/ff0c2d6a
COXpPaHCHUS B MCXaHUKE
106 [ToBTOpeHME, 0606'1'1i[<CHI/I€6. PaGora c . o BuGmorexa LIOK
TeKCTa}YM Ho Tene TROIEhAmBTH ' https://m.edsoo.ru/ff0c2e82
BOJIHBI
OBHIEE KOJIMYECTBO YACOB I10 100 7

[TPOT'PAMME
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BaTh U3YUCHHBIC ITIOHATHUA

1.2

13

pas3imiaTthb SABJIICHUS IO OIIMCAHHIO UX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH STOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUECKUE SIBICHMUS,
UCIOJNIb3YSl (PU3MYECKHE BEJIUYUHBIL, MPU ONHMCAHUU IPABUIBHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAYEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEIHUYUHY C
JPYTMMHU BEJIMYMHAMU, CTPOUTH I'paUKKU U3YyUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHMH

1.5

XapaKTepu30BaTh CBOMCTBA TeM, (pU3MUeCKHe SBICHUS U MPOIECCHI,
WCMOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTHU4ecKoe

BBIPAKCHUC

1.6

O0BSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JIOTUYECKUX IIaroB ¢ TMOMOIIBI0 2 — 3 W3y4YeHHBIX CBOMCTBA

(bl/ISI/II-ICCKI/IX SIBJICHI/II>'I, (1)I/I3I/IquKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTHU

1.7

pemate pacuéTHble 3a7auu (OmUparonpecs Ha cucreMy u3 2 — 3
YpaBHEHWI), WCIONB3ys 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd

3alMMCbIBATh KPATKOEC YCIOBHE, BBIABIIATH HEAOCTAOIIHUE HIIN




M30BITOYHBIC TAHHBIC, BRLIOUPATH 3aKOHBI M JOPMYJIIBI, HEOOXOTUMBIE
IJid pClICHUA, MPOBOAUTH paC‘IéTBI U OLCHHMBATL PCAIMCTUYHOCTD

IIOJIYUYCHHOI'O 3HAaUYCHUA (1)I/IBI/ILICCKOI‘/'I BCJIIMYHUHBI

1.8

PacCIIO3HaBaTb HpO6J'ICMLI, KOTOPBIC MOXKHO PEHIMTh IIPU ITOMOIIA
(1)I/ISI/I‘I€CKI/IX MCTOIAOB, UCIIOJIB3Y: OIMMCAHUC UCCIICAOBAHUA, BEIACIIATD
IIPOBEPAEMOC TIPCAIIOIOXKEHNE, OLCHMBATh IIPAaBUJIBHOCTH IIOpAAKa
MIPOBCACHHA HCCICAOBAHNA, [ACJIaTb BBIBOABLI, HWHTCPIIPETUPOBATH

pe3ybTaThl HAOMIOICHUN U OIBITOB

1.9

1.10

MPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO Habopa 000pYyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

MIPOBOAUTh NPU HEOOXOJAUMOCTH CEPUI0 TPSAMBIX H3MEPEHUH,
OIpeiesisisl CpeHee 3HAYCHHE H3MepsAeMOil BeaHUUHbBI ((POKYCHOE
paccTosiHie COOMparoIIel JHH3BI), 00OCHOBBIBATH BBIOOP criocoba

U3MEpEeHUS (M3MEPUTEIHHOTO MPUOOopa)

1.11

1.12

MIPOBOJIUTH HCCIIEIOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHIA: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENTFHO COOMpPATh yCTAaHOBKY, (PHMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHMIU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3NYECKUX  BEITUYMH:
IUIAHUPOBaTh ~ WM3MEpPEHHUs,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMOJNHATh HW3MEPEHHS, CIEAys MPeIIoKeHHON
WHCTPYKLMU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHATM3UPOBATH
MOJYYEHHBIE PE3YNbTaThl C YUE€TOM 3aJaHHOM TMOTPEUTHOCTH

U3MEPEHUN

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKH M3YUYEHHBIX (DPU3MUECKUX MOJIENEH:
MaTepuajibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HWCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKJIOHHagd MOACJIb aTOMHOTIO sApa

1.15

XapaKTCPU30BaTh IMPUHIIUIIBL JIeicTBUSA HU3YUCHHBIX HpI/I60pOB n

TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOJIB3YS




1.16

1.17

3HaHUSI O CBOMCTBaX (U3NUECKWX SBICHUH H HEOOXOIUMBIC

¢usnveckre 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUHN YIeOHO-TIPAKTHYECKUX
3aJ/1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOCHHS U300pakKeHU B INIOCKOM

3epKaliec U COOMparoNIeH JIMH3e

MPUBOJUTL TpUMEpHl (HaXoAWTh HWH(MOpPMANHMIO O TpHUMEpax)
NPaKTUYECKOTO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HM sl oOecriedeHus: Oe30MacHOCTH  IPH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOWCTBaMH,
COXpPaHEHHsI 3/10pOBbS U COOJIIOJICHHUS HOPM SKOJOTHYECKOTO

MOBE/ICHUS B OKpYXKAIOIIel cpeie

1.18

OCYIIECTBIIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEP>KAaHUS B
cetr IHTEepHET, CaMOCTOATEIHHO (HOPMYIIUPYS TOMCKOBBIN 3aIpoc,
HaxOJUTh IIYyTH OIPEHEJICHUS JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIMA HAa OCHOBE WMEIONIUXCS 3HAHWUW M JIOTMOJTHHUTEIBHBIX

HCTOYHHKOB

1.19

1.20

1.21

WCIIOJIb30BaTh TIPU BBHIMIOJHCHUH YYCOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOTO CONIEpKaHus, CIPAaBOUYHbBIC
Marepuaibl, pecypcbl cetu HWHTepHeT; BiaAeTh NpPUEMaAMHU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(DOPMALIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBbIE NMUCHbMEHHbIE U YCTHBIE COOOILEHUS Ha
OCHOBE HH(pOpPMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MMyOJIMYHO MPEICTaBIATh PE3yJIbTaThl IPOEKTHON WU
HCCIIEAOBATEIIbCKOM  NEATENIIBHOCTH, IIPY  OTOM  I'PaMOTHO
HCIIOJBb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
pa3zaena GU3MKA U COMPOBOXKJIATh BBICTYIJICHHE INpE3eHTaLUel C
y4€TOM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

MIPH BBIMOJIHEHUH YY€OHBIX MTPOEKTOB U UCCIEI0BAaHUMN (PU3HUECKUX
MIPOLIECCOB pacIpesieNaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C
ITOCTaBJICHHBIMM 3aJa4aMM, CIEIUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh

COOCTBEHHBIH BKJIaa B JACATCIBHOCTH TIPYIIIIbI, BBLICTPAHWBATH




KOMMYHUKaTHUBHOC BSaHMO,Z[efICTBPIC, IIPOABJIIAA TOTOBHOCTBH

pazpemath KOHQIHKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon Kon
[IpoBepsieMbIe IEMEHTHI COJICPIKAHHS
paznena DIIEMEHTa
MEXAHWYECKUE SABJIEHUA
Mexanuueckoe JABWKEHHE. MarepuajibHas TOYKA.
81 Cucrema orcuéra
8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO JIBUKCHHS
8.3 PaBHOMepHOE NpSAMONIUHENHOE IBUKEHUE
###Par##HepaBHOMepHOE IPSMOJIMHEMHOE
8.4 nBrkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBUKCHUU
Vcekopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
8> JIBUKCHHE
8.6 #H#Par###CBo0oanoe magenue. OnsITel ['anuies
###HPar##PaBHoMepHOE ABM)XKEHHUE MO OKPYKHOCTH.
8.7 [Tepuon m gactora oOpamenus. JluneliHas u yriosas
8 ckopoctH. LleHTpocTpemMuTeabHOe yCKOPEHHE
8.8 ITepssiit 3akoH HproTOHA
8.9 Bropoii 3akon HeroroHa
8.10 Tperuii 3akon HeroToHa
8.11 HiHPar##H## [puHIMIT CYyTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#A#Par#H#Cuna TpeHus: cuila TPEHUs CKOJIbXKEHUS,
8.13 CHJIa TPEHUSI ITOKOS, APYrHe BUIbI TPECHUS
#H##Par###Cuna TsDKECTH M 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaCHUS
IBwxenune mmaner Bokpyr Comuna.  Ilepsas
8.15 KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MarepuambHOM  TOYKH. AOCOIIOTHO
816 TBEPIOE TEIO




#H##Par###PaBHoBecre TBEPAOTO TeJa C 3aKPEIIEHHON

847 OChIO BpauieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynsce tena. 3menenue umyisca. IMImyabsc cuisl
8.19 3aKOH COXpaHECHHSI HMITYJIbCA
8.20 HH#HPar#t#PeakTuBHOE IBIDKEHHE
8.21 Mexanuyeckas paboTa U MOITHOCTb
592 PabGora cun Tsxkectw, ynpyroctd, TpeHus. CBs3b
' SHEPIrUuu 1 paboThl
893 [TorennmanbHass »HEpPrus Teja, MOIAHATOTO HAaJ
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanpHas SHEPTUA CXKATON MPYKUHBI
895 ###Par###Kunetnueckas  sHeprus. Teopema o
' KMHETUYECKON SHEPrUuu
8.26 ##HPar###3akoH coxpaHeHHs] MEXaHUYECKON SHEPTHH
[TpakTuueckue paboOThI:
OmnpenerneHne cpeHe CKOPOCTH CKOJIBKEHUST Opycka
WIK JABWKEHHUS IIapHKa [0 HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHne yCKOpPEeHUs Tella Py PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM  JIBWKEHMH  0e3  HaydalbHOM
CKOpOCTH.
[TpoBepka THUMOTE3BI: €CIHU TNPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
8.27 KaK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE

MIPOMEXYTKH BPEMEHU OJMHAKOBBI.
Hccnenosanue 3aBUCUMOCTH CHUJIBI TpEeHUs
CKOJNIbKEHUST OT CWJIBl HOPMAaJbHOTO JIaBJICHUS.
Omnpenenenvne KOdPPUIMEHTa TPEHUS CKOJIBXKEHHUS.
Onpenenenne XECTKOCTH NpyxkuHbl. OnpeneneHue
paboThl CHIIBI TPEHUs MPU PABHOMEPHOM ABM)KEHUU
TeJla M0 TOPU3OHTAIBHOM MoBepXHOCTU. OnpeaeneHue
pa®oThl CWJIBI YIOPYTOCTH HpU MOABEME Tpy3a C
UCIIOJIb30BAaHUEM  HEMOJBUKHOIO U  MOJBHUXKHOTO

0JIOKOB




dusnyeckue SIBICHUA B Ipupoac: IpUIIMBBI U OTJIIUBEIL,

8.28 nBrkeHue iaHeT CoIHEYHOM CHCTEMBl, PEaKTHUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
899 Texnuyeckne yCTPOHCTBA: CIHMIOMETP, JaTYUKU

I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

94

9.5
9.6

9.7

KomnebarensHoe JIBMOKEHUE. OCHOBHEIE
XapaKTEPUCTUKUA  KOJIEOAaHUM: TEPHOJ, YacToTa,

aMIUTATYJa

MaremMatnyeckuii M IPYKUHHBIA ~ MasiTHUKH.
[IpeBpamienne  sHepruM  OpuU  KoJeOaTEIbHOM

JBHUXXCHUHN

3aryxaromue konebanus. BeiHykneHHbIe KoneOaHus.

Pe3onanc

Mexannueckue BoaHbl. CBolicTBA MeXaHHYECKHX
BoJiH. [IpomonbHble M momepedyHbie BOJHBL. JuHa
BOJIHBI u CKOpPOCTH et pacnpoCcTpaHEeHUs.
MexaHu4eckue BOJIHbI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3ByKa

Wn¢pa3Byk u yiabTpa3Byk

[TpakTueckue pabOThI:

OmnpeneneHue 4YacToTbl W Hepuojia  KosebaHUi
MaTeMaTHUYeCKOTr0 MasiTHUKA.

OmnpeneneHue 4YacToThl W Hepuoja  KoseOaHui
MPYXKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCMMOCTH IepHoJa KosieOaHUI
MOJBEIIEHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHUI
IIPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [Iposepka
HE3aBHUCUMOCTH  @epuoAa  KoinebaHuUM  rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHsl. M3mepeHue yckopeHuss CBOOOJHOTO

naaCHusA
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11

dusnueckue ABICHUS B IPUPOE: BOCIPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUUYECKHE BOJIHBI,
IlyHaMH, 9X0
9.9 TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BAaHHE
' YIbTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DIEKTPOMAarHUTHOE 10JIe. DJIEKTPOMATrHUTHBIE BOJIHBI.
' CBoiicTBa 371€KTPOMArHUTHBIX BOJIH
10.2 [IIxana 3MeKTpOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoga cBeta. CKOpOCTh CBETa.
' BonHoBbIe cBOMCTBaA cBeTa
[TpakTyeckue paboOTHI:
10.4 N3yuenne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0 MOOUIIBHOTO TenedoHa
dusnueckue sBIEHUS B INpUpPOjE: OHOIOrHYECKOe
10.5 NecTBUE  BHOUMOTO,  yIbTPaQHUOJIETOBOTO |
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: UCIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTounuku ceera
11.2 IIpsimonuHETHOE pacIpocTpaHEHHE CBETA
113 Otpaxenue cBera. [lmockoe 3epkano. 3akoH
' OTpa’KeHHsI CBETa
114 [Ipenomienne cBera. 3aKkOH TPEIOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
115 JInnza. Xop siydelt B 1uH3€E
116 OnTuueckast cuctema ¢oroanmnapara, MUKPOCKONa U
' TEJIeCKOIa
117 ['ma3z kak onTvyeckass cucreMa. bIu30pyKocTh M
' JATbHO30PKOCTh
118 Pasnosxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.
' CroxeHue crieKTpalbHBIX 11BeTOB. Jlucnepcus cBera
11.9 [TpakTyeckue pabOTHI:
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#H#Par###1cciienopanue 3aBUCUMOCTH yriaa
OTpa’KEHHs CBETOBOTO JIy4ya OT yTIJjia MajeHuUs.
#HH##Par###l3ydeHne XapakTEPUCTHK H300paKCHHS
npeaMeTa B INIOCKOM 3epKaje.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJOMJICHUSI CBETOBOTO Jiyya OT yrja HaJeHUs Ha
IpaHuUIEe «BO3YX — CTEKIION.

###Par### lonyuenne M300paKeHUH C  TMOMOIIBIO
coOuparorien JUH3bL.

###Par##Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOI CUITBI COOUPAIOIIEH JTMH3BI.
#HAH#Par#H#0nbITEL 110 Pa3JIoOKEHUIO OEoro cBeTa B
CIIEKTD.

#AH#Par####OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpH UX HAOIIOACHUH Yepe3 LIBETOBbIC (DUITBTPHI

duszndeckue sABICHUS B NpUupoAc: 3aTMCHHUA COJ'IHL[a u

11.10 JlyHBI, TIBETa TEJ, ONTUYCCKUE SBICHHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

111 TexHuueckue  yCTpOMCTBAa:  OYKH,  IEPUCKOII,

' ¢doroanmapar, ONTUICCKUE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA

191 OnbiTel Pesepdopna u minanerapHas Mojenb aToma.
' Monens aroma bopa

122 HcmyckaHue W TOTJIONIEHNE cBeTa aToMOM. KBaHTEHI.
' JInHenyaTeie CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3TyyeHHs

194 Ctpoenue aromHoro sjapa. HyxinoHHas Mozenb
' aTOMHOTO siipa. M3oTonsl

128 PagnoaxTuBHbIe npeBpamienus. [lepuoa momypacnana
' aTOMHBIX 1ep

126 SnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3apsA0BOTO U
' MaccOBOTO YHCE

197 OHeprusi CBA3M aTOMHBIX szep. CBs3b Macchl H

SHEPTUU




Peakuum cuHTe3a u genenHus saep. McrouHukum

12.8
sHepruu CosHIA U 3BE3]
12.9 SnepHas osHepretuka. /[lelicTBUE pagMOAKTUBHBIX
' M3JIy4€HHI Ha )KUBBIE OPTraHU3MBI
[TpakTuueckue paboOThI:
HaGnronenue CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB
12.10 U3JIy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIrUU YaCTULIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTuBHOTO poHa
@usnueckue SBICHUS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHbBIN ¢on, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE H3JIYYEHHUE MPUPOAHBIX MHUHEPAIIOB,
JIECTBUE DPANMOAKTHUBHBIX M3JyYEHUU HA OpPraHU3M
YesoBeKa
19.19 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJVBHyAJIHBINA JO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremooOpasywoled poiu (UMK B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CylIecTBOBaHMsS MaTrepuu, 00 aTOMHO-MOJEKYJISpPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupojbl  (MEXaHMYECKHX, TEIUJIOBBIX, 3JEKTPOMAarHUTHBIX M
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS IO ONHMCAHUIO HX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHATUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U MCIOJIb30BAHUE UX JUIS pelIeHHs y4eOHBIX 3a7ady;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U YMITUPUIECKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTr0IeHHsI PaBHJT 0€30MAaCHOTO TPy/Ja: HaOMoAeHHE (PU3HIECKUX

SIBJICHUMN:




YMEHHE CaMOCTOATENBHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W3 TaHHOTO Habopa 00OpYIOBaHMS IO MHCTPYKIIMU, OTIUCHIBATEH XOJ]
OIIBITA U 3alUCBIBATh €0 PEe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEIMYMH: YMEHHUE IUIAHUPOBaTb HW3MEPEHUs, CaMOCTOSATEIIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIUH,
BBIUUCIIATh 3HAUYEHUE BEJIMYMHBl M aHAJIM3UPOBATH IOJyYCHHBIE
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Iﬁ;
CaMOCTOSITEJIbHO COOMpaTh HSKCHEPUMEHTAIbHYK) YCTaHOBKY U
IIpOBOAUTD HCcCiIeJ0BaHUuEC I10 HHCTPYKIUH, MMpEaACTaBJIATh
MIOJTyYEHHbIE 3aBUCUMOCTU (PM3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas TOUKa, aOCOIOTHO TBEPIOE TEIO, MOJIEIIN CTPOCHHS
ra3oB, XKUJAKOCTEH W TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHasi MOJIEJIb aTOMHOTO $iipa) U YMEHHE INPUMEHSATh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE CHUTyalludl IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHnue pemath pacuéTHble 3aqaun (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ys 3aKOHBI H  (OpMyIbl, CBs3BIBaIONIME (hHU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlUChIBaTh KPaTKOE YCIOBHME 3a/auH,
BBISIBIISITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOMCTB, B TOM YHCIIE€ OBITOBBIX NMPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH
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YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYECKHX SBICHHSIX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHUu ¢  OBITOBBIMH  NPUOOpaMH U TEXHUYECKUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIOJCHHUS HOPM
IKOJIOTUYECKOTO IOBEICHUS B OKPYKAIOUICH Cpeie; MOHUMaHHE
HEOOXOAUMOCTH TPUMEHEHUS JOCTH)KEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHUE UCIOJIb30BATh  IIPHU
BBITIOJTHEHUH YY€OHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUeCKOro coepKaHusl, CIPaBOYHbIE MaTEePHAIIbI, PECYPChI CETH
WNureprer; Biamenue 0a30BBIMH HaBBIKAMHU  IPeoOpa3oBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3qaBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIECHHS] Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKEHHE. CpenHsas ckopocTb. Popmyna
1.2 ISl BEIYHCIICHUS CPEHEH cKopocTH: V = S/t
PaBHOMEpHOE NIPSMOIMHENHOE ABM)KEHNE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHHU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHENHOTO ABM)KECHHUS:
13 x(f)=x,+vt
I'paduku 3aBHCUMOCTH OT BPEMEHH Ui MPOCKIMH CKOPOCTH, MPOEKINU
IIEpEMEIEHUS], IIyTH, KOOPAMHATBHl IPU PAaBHOMEPHOM NPSIMOJIMHEHUHOM
JBUKCHUH
3aBHCUMOCTb KOOPJMHATHI T€JIa OT BPEMEHU B Cllydyae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKEHHUS:
2
Sel(f) =V, = f+a+ ;
2
DopMyJbl A7 TPOSKIUH MTEPEMEILIEHUS], TPOEKIIMU CKOPOCTH U MPOEKINH
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM INPSMOJIMHENHOM JIBUKCHUM:
2
1.4 s.(D=y, - t+a, %
U.\'('f] =Up, T, 1,
a (f)=canst,
Ulrl - lel :zaxsx
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKLIUU YCKOPEHHUs, TPOSKIIUH
CKOPOCTH, MPOEKIUHU MEepeMEIeHUs, KOOPAUHATHI [IPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. opmMyibl, ONKUCHIBaIOIIME CBOOOIHOE MaICHHE Tela
1.5 M0 BepTUKANU (ABWKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO

MOBEPXHOCTU 3CMHI/I). Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHU I MMPOCKIHUUN




YCKOPEHUSA, IMPOCKIMKU CKOPOCTH U KOOPAWHATHI IIPHU CBO6OI[HOM naacHuu

TEJa [0 BEPTUKAIU
CKopocTh paBHOMEPHOT'O JBMKEHMS Tella MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2TR
L=
T

entpoctpeMutenpHoe yckopeHnue. HanpapieHue LEHTPOCTPEMUTENBHOTO

1.6 yckopenusi. opmyia [uist BBIYMCIECHUS YCKOPEHMUS:
2
L
WR
®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpPAIICHUS:
V= !
T
Macca. [InotHOCTSH BemecTBa. @opmMyina Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI,

JIEWCTBYIOLIEH HA TEJIO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpeHHe IIOKOA U TPEHUEC CKOJIbXKCHMUS. CDopMyna JJIs1 BBIYHUCJIICHUA MOAYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

1.12 F_=u-N
p=H
Hedopmarus tena. Yopyrue u Heynpyrue nedopManuy. 3aKOH YOpyroi
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=g.—1 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
1.14
dopmyna st BEIYACICHHS CUJIBI TSDKECTH BOJM3M MOBEepXHOCTH 3emutn: F
=mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynec Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 pP=mo
Nmnynbe cuctemsl Ten. M3menenne umiynbsca. IMIynbe cuiibl
3aK0oH COXpaHEHHUS UMITYJIbCa JJI 3aMKHYTON CUCTEMBI TEI:
1.16 D=nyUy +i, Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckas padota. @opmMyria st BEIYUCICHUS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
118 Kunerndeckas u moTeHImanpHas sHeprus. Gopmyina [l BEIYHCICHUS

KHUHETHYECKOM OHCPTHUHU:




1.19

HE'JE
BTy

Teopema o kuHeTuyeckoi sneprun. opmyna 1Jisi BEIYUCICHUS

HOTCHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIE:

E,= mgh

Mexanuyeckas dSHEprus:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKoHa
COXPAHEHUS MEXaHUUYECKOM 3HEpPTUu B OTCYTCTBHE cUJi TpeHUs: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpU HAJITUYUHU CUJIbI TPCHUA.

1.20

1.21

1.22

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwitsr: M - FI.

YcinoBre paBHOBECHS phIvara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBINH Ooku. KII/] mpocThix MexaHH3MOB,

n= Anonesnas

Aaarpaqecam "

JlaBiieHure TBEPAOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBépZ[OFO TCIa:

_F

Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuyeckoe AaBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJId BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

p=pgh+p_,

3akoH [lackansa. ['mppaBnnueckunii npece




1.23

3akoH Apxumena. dopmyna i OnpeneieHUs BBITAIKUBAIOIICH CHJIBI,

JEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTD WM T'a3:

Fam =PEV

VcaoBue naBanus tea. [lnaBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannyeckue KosieOaHus. AMIUTUTYIA, TEPUOJ U YacTOTa KOJICOaHUM.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1.25

1.26

1.27

1.28

1.29

MaremaTuueckuii U NpyKUHHBIA MagTHUKU. [IpeBpailieHue 3HEpruu npu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue konebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4eCcKHe BOJIHEIL. HpOI[OJ'ILHLIe U IMOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI

U CKOPOCTh PaclpoCTPaHCHHS BOJIHBI:

h=v-T

3ByK. '/poMKOCTb M BbICOTa 3ByKa. OTpakeHHe 3ByKOBOM BOJIHBI Ha TPaHULIE
nByx cpen. MHdpa3Byk u ynbTpa3ByK

IIpakxmuueckue pabomul

N3mepenue cpeHeN MIIOTHOCTH BEILIECTBA; apXUMEI0BON CHIIBL; )KECTKOCTH
NPYXUHBL, KO3()(UIIMEHTAa TPEHUS CKOJBXEHUsS; padOThl CHJIbI TpEHUS,
CHJIBI YIPYTOCTH; CpEJHEeH CKOpOCTH JIBHXKEHHs Opycka MO HaKJIOHHOH
IJIOCKOCTH; YCKOPEHHUs OpycKa Mpu JBHKEHUU 10 HAKIOHHOM IMJIOCKOCTH;
4acTOThl U MEpHoja KojeOaHUl MaTeMaTHUYeCKOro MasiTHUKA; 4acTOThI U
nepuoja  KosnebaHUMl  NPY)KMHHOTO  MasTHUKA; MOMEHTa  CHJIbI,
JeUCTBYIOIIETO Ha phlyar; paboThl CUJIBI YIPYTOCTH MpHU MOABEME Tpy3a €
MTOMOMUIbIO0 HEMOJBHKHOTO 0JI0Ka; pabOThl CUJIBbI YIPYTOCTH MPHU MOABEME
rpy3a ¢ IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEOBOM CHIIBI OT 00bEMa MOrpyKEHHOMN
4acTH Tejda U OT IUVIOTHOCTU KXHUAKOCTU; HE3aBUCUMOCTH BBITAJIKNBAIOIIEH
CWJIBI OT MAacChl Teja; CHUJIbl TPEHUS CKOJIbKEHHUS OT CHJIBI HOPMAaJbHOTO
JABJIEHUS U OT poJia NMOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B
MIpYXXHUHE, OT CTeNeHu JedopMallui NMPY>KUHBL, YCKOpEHUs: OpycKa OT yria
HaKJIOHA HampaBiAONIe; mnepuojga (YacToThl) KOJICOAHUN HUTSIHOTO

MasTHHKA OT IJIMHBI HUTH; IICPUOJa Kosaebanuii IMPY>KUHHOTO MasgTHHUKA OT




Macchl Tpy3a M KECTKOCTU MPYKUHBI, HCCIEIOBAaHUE HE3aBHUCHUMOCTH
neproja KoJieOaHWii HUTSHOTO MasTHHKa OT Macchl Tpysa. lIpoBepka

YCJIOBUA paBHOBECH pblyara

Qusuueckue aenenus 6 npupooe. NPUMEPbl JIBUKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B XUBOM U HEKHUBOW INPUPONE, NEHUCTBUE CHUIIbI TPEHHUS B

IprupoaAc N TCXHUKE, MMPUIUBLEI U OTJIHMBBI, IBUKXCHHUEC ILIAHCT ConHeynon

1.30 CHCTEMBbI, PEaKTHBHOE IBM)KEHHE J>XHMBBIX OPraHM3MOB, pbhIYard B TeJe
YeJIOBEKa, BIMSHME aTMOC(EpPHOro JaBJI€HHUS Ha KHUBOM OpraHU3M,
IUTaBaHUE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSCEHHE,
celicMUYeCcKHe BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea. CIMJOMETP, JaTYNKU MOJIOKEHUS, PACCTOSHUS
U YCKOPEHUs, TUHAMOMETp, MMOALIMITHUKH, PAKEThl, pblyar, MOJABMKHBIA 1

131 HETIOJBYKHBIN OJIOKM, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,

' coOOWIAONIUeCsT COCYlbl, YCTPOMCTBO BOAONPOBOJA, TI'MIPABIMUYECKUI
Ipecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAcoc, apeoMeTp,
9X0JIOT, UCIIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOH TEOpHHM CTPOEHUS

2.1 BemiecTBa. Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BenlecTBa. Kpucramuinyeckue u amopdHsle Tena

25 JIBikeHne wvacTull BemiecTBa. CBs3b CKOPOCTU JBMKEHHMSI YacTHUIl C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iMppy3us

2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemnoBoe paciimpeHue u cxxatue

2.5 TenoBoe paBHOBECHE

26 Buytpennss sHeprus. Pabota u Teruionepenada Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTrUuU

2.7 Bunp! Temonepeaaun: TeIUIONPOBOTHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanme wu oxmaxaenue Tten. KomudecTBO TEmIOTHL Y eibHas
TEILNIOEMKOCTb:

2.8

O=cm(t,—1)
29 3aKOH COXpaHEHUs YHEPTHUHU B TETUIOBBIX TpoIieccax. Y paBHEHUE TETIOBOTO

OasaHca:




O +0,+..=0

2.10

Hcnapenue u konaeHcamus. Mizamenenre BHyTpeHHEN YHEPTUM B MpoLiecce
WcnapeHuss U KOoHAeHcauuu. KuneHuwe >XUAKOCTU. YIelnbHas TeIioTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTtn BO3ayXa

212

[InaBnenue u kpucramiuzanus. V3MeHeHue BHYTpPEHHEW HSHEPruul INpU

IUIAaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

Y

m

2.13

BHYTpeHHSISI OHCPIruA CropaHusa TOILJIMBA. YaennHas TemiaoTra CropaHu:a

torumBa: q = Q/m

2.14

2.15

2.16

[Ipunuuns! pabots! Temnosbix asurateneil. KI1/[ rerosoro asurarens

IIpaxmuueckue pabomul

W3mepenne ynenbHONM  TEIUIOEMKOCTH — METAJUIMYECKOTO  LIMIIWHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl
(GuKCUpOBaHHON Macchl, B KOTOPYIO OIYIIEH HarpeThlii IMIUHID;
KOJIMYECTBA TEIJIOTHI, OTJAaHHOTO HArPETHIM LIMJIUHAPOM, [TOCIIE OMYCKaHUS
€ro B BOJy KOMHATHOH TEMIIEpaTypbl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
YAETBbHOM TEIUIOTHl IJIaBieHUs Jbaa. lccrienoBaHue u3MeHEHUHs
TeMIepaTypbl BOJbI IPU PA3IUYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA MpU

CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOJBI; POLECCa UCTIAPEHUS

Qusuueckue selenuss 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE H
KallWJUISIPHBIC SIBJICHHUSI B TIPUPOJE, KPUCTAUIBI B TPUPOJEC, U3IYUCHHUE
ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

2.17

Texnuueckue ycmpoucmea: KalNWUISAPbl, INPUMEPHI  HUCIOJIb30BAHUS
KPHUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETp, HATUYMK TEMIIEpaTypbl, TEPMOC,
crcTeMa OTOIUIEHHUS IOMOB, TUTPOMETPHI, IICUXPOMETp, HapoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMATI'HUTHBLIE ABJIEHUA




3.1

BHGKTPI/ISaHI/IH TECII. Z[Ba BHUJIA DJICKTPUUCCKHUX 3apsaa0B

3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nojue. Hanpsx€HHOCTh anekTpudeckoro mnosid. [IpuHiun
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsaoB. [[eficTBUe 3yieKTpUYecKoro mojs Ha
3leKTpUUecKre 3apsaibl. [[pOBOIHUKH U TUANIEKTPUKU
[TocTostHHBIN 351eKTpUUuecKkuil TOK. JlecTBuUs anekTpuueckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I=qg/t,U=A/q
DReKTpUUecKoe COIPOTHUBIICHUE. Y nenvHOE INEKTPUUYECKOE
COMPOTHUBIICHUE:
3.7
R =pl/S
38 3akon Oma st yuactka snektpuueckoi nemu: | = U/R
[TocnenoBarenpHOE COCTMHEHHE MPOBOJHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COeTMHEHNUE TPOBOTHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 2
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
Pa6ota u momrHoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarauTHOE 1MoJe MPSMOTO MPOBOJHMKA ¢ TOKOM. JIMHHMM

MarHMUTHON HHTYKITUU




MarauTHoe I10JIe TTOCTOSHHOI'0O MarHuTa. B3aHMOHeﬁCTBHC IIOCTOAHHBIX

3.13
MarHuTOB

3.14 JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM

3.15 OnbiTel apanes. SABneHue 3eKTpoOMarHuTHON uHAyKIuu. [TpaBuiio Jlenna
IIpaxmuueckue pabomol
H3mepenne 3IEKTPUYECKOrO COMPOTHBICHUS PE3UCTOpPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B IPOBOJHHUKE
(pe3ucropbl, JNamMIoyka), OT HANOpPsKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBHCUMOCTH CONPOTHBICHHUS OT JJIMHBI MPOBOJHHMKA, IUIOMIAIN €ro
MOTIEPEYHOT0 CEUYCHHUS U YJEIbHOTO COMPOTUBIICHUSI.
[IpoBepka  mpaBuWina  Aus  OJCKTPHYECKOTO  HANPSOHKCHHUS  TIPU
MOCNIEI0BATEIbHOM COEAMHEHUH TPOBOJHUKOB; TMpaBWia M CHJIbI
AJIEKTPUUYECKOTO TOKA TPU MApaLICIIbHOM COCIMHEHHH IPOBOJIHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qu3zuyeckue A61eHUs 6 npupooe: SIEKTPUUYECKUE SBJICHHS B aTMmocdepe,

3.17 AJEKTPUYECTBO KUBBIX OPIraHMW3MOB, MAarHUTHOE IMoje 3emid, JApeid
TMIOJIFOCOB, POJIb MATHUTHOTO TIOJIS AJIs1 )KU3HU Ha 3emiie, MOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea.: 31EKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK DIIEKTPUUYECKOW OSHEPTHH, DSJICKTPOOCBETHTENBHBIE MPUOOPEI,

3.18 HarpeBaTeNbHbIE AJIEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
MPEOXPAaHUTEIH, DIIEKTPOMATHHUT, JIEKTPOJIBUTATENb TOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DneKkTpoMarHuTHele BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygaeBast Mmoenb cBeta. [IpssMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera

3.94 JInnza. Xoxa nydeit B nuH3e. DOKyCHOE paccTossHUE JTUH3BL. OnTudeckas

- cuia nuH3el D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. ONTHYECKUE TPHOOPHI
Ipaxmuueckue pabomul

3.26 #i##Par##13mepeHrne oNnTHYECKON CHUIIBI COOUpAroNIe TUH3bI; (POKYCHOTO

paccrosiHUsS coOuparomield JHH3BI (IO CBOWCTBY paBEHCTBA Pa3MEpPOB




npeaMera M M300paKeHWs, KOrjua IpeIMeT pacloJIOKEH B JIBOMHOM
¢dokyce), moKazarens MpeJIOMIICHHUs CTEKIIA.

#H##Par###lccnenoBanue CBOMCTBA M300pa)K€HUsS, IOJYYCHHOTO C
MTOMOIIIBI0 COOMPAFOIICH JTMH3BI, U3MEHEHUS (DOKYCHOTO PacCTOSHUS JABYX
CIIO’KEHHBIX JINH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO JTy4ya OT yriia

MaaCHUA Ha rpaHUulC «BO3AYyX — CTCKIIO»

Qusuyeckue asnenusi ¢ npupooe: 3atmenus ConHua u JIyHbl, LBETa Tel,

327 ONTHYECKHUE SBICHHS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, (OTOANIapar, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
41 PamnoaktuBHOCTh. Anb(a-, Oera-, ramma-usznydenus. Peakuuu anbda-u
' Oera-pacmana
42 OmnsiTel Pesepdopna no paccesuto anbda-gactui. [Inanerapras Mojaens
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30To1bI
4.4 [Iepuon nonypacnaaa aTOMHBIX sA€p
4.5 SAnepHsble peakiu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 U MacCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupode: €CTECTBEHHBIM pPaIMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE M3JIy4YE€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOTN, WHIAWBHIYaTbHBINH TO3UMETD,

KaMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa
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