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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIICIMY MpernogaBanus yueOHoro npeamera « Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYarOIIMXCsl W OpraHU3alUi0 U3Y4YEHUS
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEMETHBIM pe3yJibTaTaM 00y4eHHUS, a TaKKe
MEKIPEIMETHBIC CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, IOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUN, W3yYaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GUUIECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
MPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METoja
MO3HAHUA, TO €CTh CII0C00a MOJTYUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CIIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIC M HCIOIH30BATh HAyUYHBIC JOKA3aTeIbCTBA

JUTSL TIOJTYY€HUSI BBIBOJIOBY.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUSA
OTIpeJIeiCHbl B KOHIICMIIMKA TIpernojaBanusi ydeOHoro mnpeamera «Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®Deneparuu, peaau3yommx
OCHOBHBIE 00111e00pa30BaTeNbHbBIE TPOTPAMMBI.

[enu uzydyeHust puU3nKM:



npuoOOpeTeHNEe HWHTEpeca W CTPEMJICHUS OOyYalomuxcsi K HayYHOMY
W3YUYCHHUIO TPHUPOJBI, PA3BUTHUE HMX MHTEIUICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJEe NO3HAHUSA U (POPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PECHHSI KaK pe3yjbTaTa H3YUCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopMHpoBaHUE TPEACTABICHUA O POk (DU3UKU JUISI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiei
po¢eCCUOHATIBHON JIEATEIIbHOCTH, CBS3aHHOM C (DU3UKOM, MOJATOTOBKA K
JagbHEeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJICKTPUUYECKUX, MATHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHNe YMEHUN ONMUCHIBATh U OOBSACHATH (PU3MUECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOTYUYECHHbIX 3HAHU;

OCBOGHHE METOJOB pEUICHHUs TMPOCTEUIINX paCUYEeTHBIX 3aJad C
UCTIOJIb30BaHUEM duznyeckux MoJIeTieH, TBOPUYECKUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII01aTh TPUPOIHBIC SIBJICHUS M BBHITIOJIHATH OTIBITHI,
nabopaTopHble pabOThl M JKCHEPUMEHTAIbHBIC HUCCICAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHPOpMauuend (PU3HNUECKOro COAEepKaHUs,
BKJItOUYasi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3UKU, aHATTU3 U
KPUTHUECKOE OLIEHWBaHNE MH(POpMAIIHY;

3HAKOMCTBO cO chepamu TpodheCCUOHATILHON NESITEIbHOCTH, CBSI3aHHBIMU
c (Qu3ukoil, W COBpEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3UUECKON HAYKH.

OO11ee yuCII0 YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKU Ha 6a30BOM

YpPOBHE,

B 9 wmacce — 102 wyaca (3 waca B  HEHEII).



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe aBukeHHEe. MarepuanpHasg Touka. (Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOr0 JABWXKEHUA. PaBHOMEpPHOE NPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe npsiMOJIMHEWHOE JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[lepBoii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOGCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynbec tena. Mi3menenne mmmysbca. UMmysibe cuitbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTMBHOE ABUKEHHUE.

Mexanudeckass paboTa W MOUIHOCTh. PaboTa Cu TSXKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW JSHEPIMHU. 3aKOH COXPAHCHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.
HabGntonenue nBM>XeHMs Tela 0 OKPYKHOCTH.

o v bk~ w

HaOmronenne MexaHn4ecKux siBJICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JIBHKCHUU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.



10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHUS TeJla OT MAcChl Tella U JCHCTBYIOIIEH Ha HEro
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMityJjibca Ipu B3aUMOJICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHue UMITYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOJIEHCTBUH.
Halmronenne peakTUBHOTO JIBUYKCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPU CBOOOTHOM TaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM MTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
Py KUHBL.

Jlabopamopnvie pabomel u onvimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBYDKCHUS [IAPUKA WIIN TEIICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKECHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

OrnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a ¢
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHS YIHEPTUH.

Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEpUOI,
4acToTa, aMIUINTy1a. MaremMaTnyeckuil U NPy KUHHBIM MasATHUKU. [IpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U



[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacupOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1.

o v W

HaGmronenne xoneOaHmil TeJI I0J JEHCTBHEM CHIIBI TSKECTH M CHUIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGmroieHne BeIHYXI€HHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6mroneHune 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

./Iaﬁopamopnbte pabomul u onvimol.

1.

7.

OnpeneneHue YacTOThl W TEpHoja KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

OmnpeneneHue 4acTOThI U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOoJeOaHUN MOABEIIEHHOIO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpUoia KOJCOAHUM TPYKUHHOTO MAasITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOja KOJIEOaHHWM rpy3a, MOABEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  TEepUoJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
N3mepenne yckopeHusi CBOOOHOTO MaieHHUs.

DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA

CBCTA.

Hemoncmpauuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHoBEIE CBOMICTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

1.

N3yueHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIBHOTO
TenedoHa.

CBeToBbIC ABJICHHUA.



JlyueBas  momenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom myweit B gnumH3e. OnTudeckas cucrtema (¢oToarmmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrThueckas cucrtema. bin3opykocTs U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Jemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B pacCErBArOIICH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

L 0 N ok wN R

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopens rnasa.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [Tonyuyenue 6em0T0 CBETA IPH CIOXKEHHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
1. HccnepoBaHue 3aBUCUMOCTH yria OTPAa)KEHUS CBETOBOTO Jydya OT yIJia
naJICHUs.
2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHUs CBETOBOTO JIyda OT yIJia
NaJIeHUs! HA TPAHULIE «BO3TYX—CTEKIIOM.
4. lTlomyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHUYECKOM CHIIBI COOMparomieit
JIUH3BI.
6. OMbITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.
7. OnBITEI TIO BOCHPHUATHIO I[BETa MPEAMETOB NMPU UX HAOIIOJCHUHM Yepe3
I[BETOBbIE (DUIIBTPHI.
KBanToBbIe sfiBJICHUS.
Omnwitel Pesepdopna u mimanerapHass mojens atoma. Monens atoma bopa.
Hcnyckanue v noroiieHue cBera aroMoM. KBauThl. JInHeHyaThie CIEKTPHI.



PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msortomsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPagMOAKTUBHBIX HW3JIyYEHHH HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpsbl U3IYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOIINX U3TYyUCHHI.

6. Perucrpanus uznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. HccrmenoBanue TPEKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAKOINI MOAYIb.

[ToBTOpHUTENHEHO-00001AIOIINK MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alun
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe i MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe Ui 00ydaroluxcs,
BBIOPABIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3y4eHUN JAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  0o0yueHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCJIEIOBAHMS
SBJICHUA TPUPOABl M TEXHUKHU, OBJIAJECHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO IESATEIIBHOCTHBIM XapaKTep JaHHOIO pasjielia peanu3yercs
32 CYET TOro, 4YTO OOy4YaroIIMecs BBIMONHIIOT 3aJaHusl, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pAacrlo3HaBaTh M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPY>KaIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIETOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YyucIie 71 TIPOBEPKU TMITOTE3 U NOJYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOT'MM, HallpUMep, IPAKTUUECKOIO UCIOJIb30BAHUS PA3IMYHbIX HCTOUYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMsI BCEX U3BECTHBIX BHUJIOB
DHEPIHUU.

Kaxpmas w3 TeM JaHHOrO MOAYJS BKIIOYAET AKCIIEPUMEHTAJIbHOE
uccieoBaHue o0oOUIaromero xapakrepa. MoayJib 3aBepIIaeTCsl MPOBEICHUEM
JUArHOCTHYECKON 1 OLIEHOYHOU padOoThI 32 KypC OCHOBHOTO OOIIET0 00pa30BaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'0 MO3HAHUMA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbSI M  J3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOErO IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY>Kalollel Ccpeabl, IJIaHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TIPU BBINOJHEHUH HUCCICIOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOSHHS TporpamMMbl IO (QHU3UKE HA YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pACCMAaTPUBACMBIX (haKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKJIIOUCHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN KCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TaKXKE BBIIBUTaTh MPEOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICAOBAHUS, TPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOJAAX IPUHATHA  PEIICHUM
(MHOUBUOYaNbHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pelIeHUui
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUH;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
JeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUIM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOrO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 9 kjacce npeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUA: CHUCTEMA OTCYETA, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAaHUYECKOTO ABWKEHUS, Hedopmalius
(ympyras, mnjacTU4eckas), TpEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, SJEKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M MOTJIOIIEHUA, alib(a, OeTa- U raMMa-u3Iy4eHus,
W30TOIIBI, SIZIEPHAS DHEPTETUKA,

pasznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWXEHHE, CBOOOJHOE
[IaJICHAE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJECHCTBUE
TE€J, PEAKTUBHOE JIB)KEHUE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXaroliue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHHE
3ByKa, NPSIMOJIMHEHHOE PAaCIpPOCTPAaHEHUE, OTPAKEHUE U IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHUE OEJIoro cBeTa B
CIEKTp U CJIOXKEHHE CHEKTPAJIBbHBIX I1[BETOB, JUCIEpPCHUsS  CBETa,
€CTECTBEHHAsl PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTpa
U3JITyYEHHs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHHUS B MPHUPOJE:
IIPUJIMBBI U OTJIVMBBI, IBHKEHUE TNIAHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JNBW)KCHUE JKUBBIX OPraHW3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMM, D3XO, ILBE€Ta Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUecKoe AEWCTBHUE BUIMMOTIO,
yabTPaduOIECTOBOTO W PEHTTCHOBCKOTO U3JIYyUYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHUBHOE H3ITyUYEHUE
IIPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX M3JIyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3aJadyy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3yUEHHBIE CBOICTBA T€N U (PU3UYECKUE SIBICHUS, UCIOIb3YS
¢usznyeckue BENUYMHBI (CpeHSSi U MTHOBEHHAsi CKOPOCTh Tejla IpHU
HEPAaBHOMEPHOM JBHXCHUH, YCKOPEHHE, IEPEMEIICHHE, IyTh, YIJIOBas



CKOPOCTb, CHJIa TPEHUS, CWia YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMaJeHUs, BEC Tela, HUMIYJbC TeEJla, HMIYJIbC CHIIbI,
MeXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, MOTECHUHUAIbHAS SHEPIUs CKATOU
NPY>KUHbI, KHUHETUYECKAs] DSHEpPrus, IOJIHAS MEXAHUYECKAsl SHEprus,
NEepUOJ U YacTOoTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENIb MPEIOMIIEHUS CPEAbI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEJIMYHMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH I'papyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3YsI 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHIUI CYNEPIO3ULIMHA CWJI, IPUHUUI OTHOCUTENIbHOCTH ['anumnes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1aroB C OMopod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMMpalIIHuecss Ha cucremy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIJIOBUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JTaHHBIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JIJISl PELICHMs], TPOBOAUTH PAcUEThl U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIUYMHBL;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEIIUTh NpPU MOMOUIU
(bu3NYECKUX METO/IOB, MCIOJNb3Yysl OMUCAHHE HCCIIEIOBAaHUS, BBIACIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
MPOBENCHUS]  UCCIENOBAHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usznyecKkux CBOWCTB Tea (M3y4yeHHe BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrHH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT



aAMIUTUTYIBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PAaCIIPOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUECHHS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJA ONbITA U €ro  pe3yibTarhl,
(GbopMyIHUpPOBATH BHIBOIHI,

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOl BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomieli JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocoba HM3MEpPECHHS
(M3MepUTEILHOTO PUOOPa);

IPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yria MpejIoMJICHHs OT yrijia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOW  3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BUJEC TaOJNHIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3ynbTaTtaM MCCIeI0BaAHNUS;

MPOBOJNTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUS] CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYXKUHHOTO MAasTHHKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PAJUOAKTUBHBIA  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIeys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISTH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YIbTAThI C YUYETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyZI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYECYHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, TUTAHETApHAas MOJENIb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,



9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
OpU pPEUICHUH Yy4eOHO-TIPAKTHUYECKUX 3a/ay, ONTHYECKHUE CXEMBI MJis
IOCTPOEHUS N300paXKEHUH B IIJIOCKOM 3epKajie U coOMparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNA B IOBCEIHEBHOU
KU3HM Il oOecrniedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEIECHUS B OKPYIKAIOILEH CpEAE;

OCYIIECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYJIMPYSI MOMCKOBBIN 3aIpOC, HAXOAUTh
IyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJyYEHHOW MH(OpMALMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOro COAEpX aHMs, CIPAaBOUYHbIE MaTepHalbl,
pecypcbl cetu HTEpHET, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKaHMS,
nyOJIMYHO NMPEACTaBIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszaena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTale ¢ y4éToM O0COOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiicteue Te 20 1 3
HIMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAMMHACCINE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckue BOJTHBI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6

Pa3nen 4. CBeToBbIe AABJICHUSA



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 PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHnToBBI€E SIBJIEHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 AACPHEIE peartitn https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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

IToypo4Hoe miiaHupoBaHue

9 KJIACC
KoanuecTBO Yyacon DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtposbubie IIpakTnueckue
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThI padoThbI
pecypchl
Mexanndeckoe CHHUE.
1 RATMHACCIOT ABHARCHH 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUYKa
Cucrema orcuera. OTHOCHTEIIFHOCTE
2 1 https://m.edso00.ru/5¢869dc5
MEXaHUYECKOr'0 ABMIKCHHS
P o
3 ABHOMEPHOC HPAMOITHHEHHOS 1 https://m.edsoo.ru/bc342e86
JIBIDKCHHE
HepaBHoMepHOE NpAMOIMHENHOE
4 nBikeHue. CpeqHsst 1 MTHOBEHHas 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
IIpssmonauHEHOEe paBHOYCKOPSHHOE
5 PAMOITMHEHHOE PaBHOYCKOPEHH 1 https://m.edsoo.ru/cbb4116b
JIBIOKEHUE. Y CKOpEHUE
CKopoCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOT'O ABHKEHUS. 1 https://m.eds00.ru/2c456185
I'padux ckopocTu
JlaGopaTtopHast pabota "Onpeznenenue
7 YCROpEHIT Tea pH 1 1 https://m.edsoo.ru/dfd66¢69
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM IIJIOCKOCTH"
CsoOonHoe najgenue teir. O
8 BODOATOT MAICHIE TEI. LIHBITH 1 https://m.eds00.ru/163cf472

Tlanmunes



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [lepuon u yacrora

9 N https://m.edsoo.ru/7a978b7a
oOpartenus. JIuneiinas u yrionas
CKOPOCTH

10 LlenTpocTpeMuTENBbHOE YCKOPEHHE https://m.edsoo.ru/21f74al3
I1 i H .B

11 CPBBIH SAKOH HIOTOHA. BEKTOP https://m.eds00.ru/8776289d
CHJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/6b639d94
PaBHOpelicTBYIOMIAs CHITa
T i H .

13 PETHH SAKOH HIbIOTOHA https://m.eds00.ru/6155617e
Cyneprio3unust Cuit
P

14 CHICHHC S2/1a7 Ha NPHMEHCHIe https://m.edsoo.ru/52e8393d
3akoHOB HploTOHA

15 Cwita ynpyroctu. 3akon ['yka https://m.edsoo.ru/ef3a2d7f
P

16 CINCHHE 373t 10 TeMe «Cia https://m.edsoo.ru/3bf34e6¢c
YOPYTOCTH

17 Jlaboparopras pabota «Onpeaencrne https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU TIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
P

19 CIUCHKE 382 10 TeMe «(Hila https://m.eds00.ru/97c5c938
TPEHUSD)
H "

20 abopatopras pabora OnpeneneHI/f'e https://m.edso0.ru/78ff698c
Kod(UITMEHTa TPEHUS CKOIBKCHHS
Pemenne 3amay mo teme "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuna https://m.eds00.ru/885c63el
TpeHus"

22 CHIIa TAKCCTH H 3AKOH BCCMHPHOTO https://m.edsoo.ru/c4cba3c3

TATOTEHUS. Y CKOPEHHE CBOOOHOTO



https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3

HajacHus

23

Ypok-kouhepenius "JIBrkeHue Tei
BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anakTuku"
Bxiag poccuiickux y4€HbIX B
pa3BUTHE OCBOEHHUS KOCMOCA.

https://m.edsoo.ru/6a48e5c3

24

25

26

27

28

Pentenue 3amau mo teme "Cuia
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHus"

[TepBas kocMHUYecKasi CKOPOCTb.
HesecomocTs u neperpy3ku.
Kusae u gesrensHOCTh A.A.JIeoHOBA.

PaBHOBecue MaTepualibHON TOUKH.
AOGCOoNOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENa ¢
3aKpeIIEHHON OChIO BpallleHHUSI.
MowmenT cunsl. LlenTp Tsxectu

PaBHOBecue MaTepuanbHONW TOUKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TEIA C
3aKpETIEHHONW OCBIO BPALLEHUS.
MowmeHT cuisl. LeHTp TsKECTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

https://m.edsoo.ru/8b4d9f83

https://m.edsoo.ru/5f38dbabs

https://m.edsoo.ru/a351cela

https://m.edso0.ru/6872abf4

https://m.edsoo.ru/77b2c6c5

29

[ToaroToBka K KOHTPOIBHOM paboTe
o TeMe "MexaHnuecKkoe IBUKEHHUE.
Bsaumoneiictue ten"

https://m.edsoo.ru/2bafb487

30

KonTtponbHas pabora o Teme

https://m.edsoo.ru/fc25194b



https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5
https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b

"MexaHn4YecKOoe IBIKEHUE.
Bs3aumogeiictBue Ten"

Nmnynbe Tena. Umnynesc cuiibl. 3aKoH

31 COXpaHEHHUs UMITYyJIbCa. YIIPYroe U https://m.edsoo.ru/251e6f13
HEyIpyroe B3auMOJCICTBUE
Pemienue eme "3

32 HICHHE 3a/a% O T M" arot https://m.edsoo.ru/c3cceebl
COXpaHEHHUS UMITYJIbCa
Ypok-koHpepenius "PeaktuBHOe

33 JIBIDKCHUE B MPUPOJIC U TEXHHUKE" . https://m.edsoo.ru/8b5e27f1
Pa6ote K.D.I{nonkoBckoro.

34 Mexanndeckas paboTa U MOIITHOCTh https://m.edsoo.ru/848ba637
Pa6

35 aboTa CHIBLBDRECTH, CHITH https://m.edsoo.ru/d7a7c555
YOPYTOCTH U CUJIBI TPEHUS
JlabGopaTtopHast pabora «Ornpeaenenue

0

36 PabOTHI CHIIRL TPCHITL HIpH https://m.eds00.ru/667c837e
PaBHOMEPHOM JIBH>KEHHUH TeJla 1o
TOPU30HTAIBHON TOBEPXHOCTU»
C OOTHI.

37 PASD JHEPIHI 1 paOOTH https://m.eds00.ru/84817179
[ToreHunaneHas sHEprus
K .T

38 HHeTquCKaf[ JHEpTHAL. TeopeMa o https://m.edsoo.ru/24d61ab5
KHHETHYECKON SHEPTUHU

39 3aKOH COXPAHCHHS JHEPIHH B https://m.eds00.ru/24661f29
MEXaHHUKE
JIab 0 4

40 abopatopras paboTa (IsyHeHHe https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUS YHEPTUM»
Komneb

41 OJICDATEILHOC AABIDRCHHC 1 €10 https://m.edsoo.ru/7b9859af
XapaKTEPUCTUKH

42 3aryxaromue KoueOaHus. https://m.edsoo.ru/ad17f942



https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e
https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
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https://m.edsoo.ru/ad17f942

Brinyxnennsie konebanus. Pezonanc

43

44

MaremaTuyeckuil U Npy>KUHHBINA
MasITHUKU

VYpoxk-uccienoBanue «3aBUCUMOCTh

nepuoja KojaebaHui oT KECTKOCTH
MPYXUHBI U MacChl Ipy3a»

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

45

[IpeBpamienue 3Hepruu npu
MEXaHUUYECKUX KOJIEeOaHUsAX

https://m.edso0.ru/8544337e

46

47

48

49

50

JlabopaTtopHas pabora «OrnpeneneHue
4acTOThI U NIEpUoAa KojaebaHui
IMPY>XUHHOI'O MasgTHHUKa»

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJeOaHHi
rpy3a, IOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoaHbI. CBOMCTBA
MEXaHM4ECKUX BOJH. [IpogosbHbIE 1
MIOIIEPEYHBIE BOJHBI

VYpoxk-koHpepenus "MexaHudeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BonHbI". Bkiag
POCCUMCKUX YUEHBIX B pa3BUTHE
M3Y4YEHHs] CEHCMUYECKHUX 30H B
Poccun.

3Byk. PacnipocTpaHenue u oTpakxeHue
3BYyKa

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367e7

https://m.edsoo.ru/ebd8d7b6

https://m.edso0.ru/8a594969

51

VYpoxk-uccnenosanue "Habnronenue
3aBHUCHUMOCTH BBICOTHI 3ByKa OT

https://m.edsoo0.ru/2b95f238



https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f
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4acTOTHI"

52

53

['poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHus "YIIbpTpa3ByK U
nH(]pa3ByK B MIPUPOJIC U TEXHHUKE" .

https://m.eds00.ru/699e3612

https://m.edsoo.ru/ffc5cbba

54

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPAHEHHUS.
MexaHnudeckue KojieOaHusi ¥ BOJHBI"

https://m.edsoo.ru/b347159

55

56

57

KonTtponpsHast pabora o Teme
"3akoHbI cOXpaHeHHsl. MexaHnueckue
KoJie0aHus U BOJHBI"

DJIEKTPOMAarHUTHOE IOJI€.
DJIEKTPOMAarHUTHbIE BOJIHBI
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
Hzob6perenue paano. A.C.Ilonos.

https://m.edsoo.ru/e9924h5e

https://m.edsoo.ru/45bbd19b

58

VYpoxk-koupepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JJII COTOBOI cBs3H"

https://m.edsoo.ru/48f68a2d

59

60

61

VYpok-uccnenosanue "M3ydyenue
CBOMCTB QJICKTPOMArHMTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TesedoHa"

Pemenne 3ama4d Ha OMpCACIICHUC
4aCTOThI U AJINMHBI BHCKTPOMaFHHTHOﬁ
BOJIHBI

DJeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeta. BonHoBBIE cBOCTBA
cBeTa

https://m.edsoo.ru/3cfae84a

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ech99257
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Hcrounuku ceera. [Ipsmonunennoe
pacrpocTpaHeHHe CBeTa. 3aTMEHHUs
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[Ipenomnenue cBera. 3aKOH
IIPEJIOMJICHUS CBETA

ITonHoe BHYTPCHHEC OTPAKCHUC
cBeTa. Mcnonb30BaHue MOJIHOTO
BHYTPCHHCT'O OTPAKCHUS B
OIITHYCCKHUX CBCTOBOAAX

JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH yTiia
MPETOMIICHHUSI CBETOBOI'O JIy4a OT yIJia
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CTCKJIO

VYpoxk-koHdepenuus "McnonapzoBanue
IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs
CBsAI3b".

Bxiag poccuiickux y4€HbIX B
pa3BUTHE BOJIOKOHHOW ONTHUKH.
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JlaGopatopHas pabota "OnpezneneHue
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https://m.edsoo.ru/911a47cb



https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f
https://m.edsoo.ru/911a47cb

71

Ypoxk-kordeperuus "OntTuaeckue
JIMH30BBIC TPHOOPHI"
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PanunoaktuBHBIE TpEeBpaICHUSI.
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Ilepuon nonypacnana
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U3JIy4eHUS B IPUPOJE, MEIULIMHE,
TeXHHUKE"

N.B.KypuaroB — xu3Hb 1
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peakuun"
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Peaknnu cuHTE3a U 1eneHus saep.
Wcrounuku sHeprun ConHua v 3BE311
Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTeus
paZoaKTUBHBIX U3ITy4YE€HUN Ha
JKUBBIEC OpPTraHU3MBbI"

[ToaroroBka K KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
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TEKCTaMH I10 TeME "3aKOHBI
COXpaHEHHUs B MeXaHuke"

[ToBTropenue, 0600meHue. Pabora ¢
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA MO0 ONMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/7a4yy B y4eOHYIO, BBLACIATDH

CylIecTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

1.5

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONUCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUI  CMBICA  MCHOJB3YEMbIX  BEJIMYMH,
0003HaueHMsI ¥ €AMHULBI (PU3MUECKUX BEITHMUUH, HAXOIUTH (HOPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKUd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINMYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alUucCbhiBaTb €ro  MaTrcMaTH4YCCKOC

BBIPAKECHHE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BSCHEHUE U3 2
— 3 JOrMYecKUX MLIaroB ¢ IMOMOIIbI0O 2 — 3 HW3yuYeHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THBIE 3a7a4yM (OMHparommecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCIONB3YsT 3aKOHBI U  (OPMYJbI, CBS3bIBAIOIIUE

q)HSI/IIIeCKI/IG BCJIMYMHBI: Ha OCHOBC aHa/IMW3a YCIOBUA 3aaadyu




1.8

1.9

3alHChIBAaTh KPAaTKOE YCIOBHE, BBISBIATh HENOCTAOININE WIH
M30BITOYHBIC JAHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC
JUTSL PEIlIeHUs], MPOBOJAUTH PACUEThl M OIICHUBATH PEATUCTHIHOCTH

IMOJIYUYCHHOI'O 3HAaUCHU A (bPISPI‘ICCKOﬁ BCIIMYHHBI

paciio3HaBaTb HpO6J'I€MBI, KOTOPBIE MOXKHO pPCIIUTh IIPpH IIOMOINHU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMMCAHUC HCCIICAOBAHUs, BBIACIATH
IMPOBEPAEMOE TIPCAIIOIOKEHNUE, OLCHHWBATh IIPABUJIBHOCTh IIOPAIKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIIaTb BbIBOJAbI, HWHTCPHPCTHUPOBATH

pe3yJbTaThl HAOMIOICHHUI U OMBITOB

MPOBOAMTH OIBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUM WM
(U3NUECKUX CBOWMCTB TENl: CAMOCTOSITENILHO COOMpATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3yabTaThl, POPMYITHPOBATH BBIBOIBI

1.10

1.11

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMI,
ompenenssi CpelHee 3HAUCHUE H3MEpsAeMOW BelHYuHbl ((POKyCHOE
paccTosiHue CcOoOMparomell JIMH3bI), 00OCHOBBIBATH BHIOOpP criocoda

HU3MEpPEHHS (M3MEPUTEIBHOTO MPHUOopa)

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (DHM3WYECKHX BEIHYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCUPOBATH pPE3yJIbTATHI
MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BUZAE TaOIUIHU

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHA

1.12

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEpPEHHs], COOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATE HM3MEPEHHUs, CIeays MNPEJIOKEHHOM HHCTPYKIIHH,
BBIYHUCIIATh 3HAYEHUE BEIUYUHBI M aAHAJIU3UPOBATH IIOJIyYCHHBIE

pe3yJIbTaThl C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

71a00paTOpHBIM 000py10BaHUEM

pa3ianyaTh OCHOBHBIC TMPHU3HAKU W3YYCHHBIX (PU3MYECKHX MOJIEICH:
MaTepuaibHasi TOYKa, a0COIIOTHO TBEPJOE TEJIO, TOYCHHBIA HCTOUYHUK
CBeTa, JIy4, TOHKAs JIMH3a, MJaHEeTapHas MOJeNb aToMa, HyKIOHHAS

MOJCIIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX HPUOOPOB U

TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys




1.16

1.17

1.18

1.19

3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IG 3aKOHOMECPHOCTHU

UCIIOJB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH H3Y4YCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX pudoOpoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PELIEHUU Y4eOHO-IIPAKTHUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl TOCTPOCHHS N300paKEHHI B MIIOCKOM
3epKajie ¥ coOuparole JuH3e

OPUBOAUTH MpHUMEpbl (HAXOAWTh MHGOPMALMIO O I[PUMEPAX)
NPAaKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/10POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B Opr>K8.IOH.[€fI cpeac

OCYIIECTBIISITh MOUCK MHPOPMAIUN (PU3NIECKOTO COJEPKAHUSI B CETH
WuTepHeT, CcamMOCTOSTENIEHO (OPMYJIMPYS TOUCKOBBIA  3ampoc,
HaxoIWTh MYTU  OMNPEACJICHHUs  JOCTOBEPHOCTH  IOJyYEHHOU
nH(popMalMid Ha OCHOBE HMEIOIIMXCA 3HAHMM W JIOMOJIHUTEIBHBIX

HCTOYHHUKOB

UCIOJIb30BaTh IPU  BBHINOJIHEHMH YYEOHBIX 3aJaHuil  HAay4HO-
HOMYJIAPHYIO JINTEPaTypy (U3NYECKOrO COAEp)KaHus, CIPaBOYHbIE
MaTepuaibl, pecypchl cetd MHTepHeTr; BiazeTre npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHGOPMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

cO31aBaThb CcOOCTBEHHBIE ITHCHMEHHBIE H YCTHBIC COO6HI€HI/I$I Ha
OCHOBe WH(POpPMAIMU M3 HECKOIBKUX HMCTOYHHUKOB (PU3UUECKOTO
coJiepKaHusl, MyOJIMYHO NPEICTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATENIbCKOW  JEATENIbHOCTH, NpU  3TOM  IPaMOTHO
WCIIOJIb30BaTh N3YUYEHHbBIN MOHATUHWHBINA anmapaT u3y4aeMoro pasjaenna
GU3MKK ¥ COMPOBOXKIATh BBHICTYIUJICHHE Npe3eHTalueld ¢ y4EToM

0COOEHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

IIpU BBITTIOJIHCHUHN yqe6HI)IX IIPOCKTOB U I/ICCHGJIOBaHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX
mponeccoB pacupCaAciIATb 00513aHHOCTH B rpynrne B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU  3aJadyaMH, CJICIHUTb 3a BBIIIOJJHCHUEM IIJIaHa
HeﬁCTBHﬁ )51 KOPPCKTUPOBATH €ro, aJICKBAaTHO OLICHUBATh
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBbICTPAWBATH

KOMMYHHKATHBHOC BBaHMO):[Cf/'ICTBHe, IMPOSBJIAA T'OTOBHOCTH




paspemarh KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon
Kopn snemenra [IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA

81 Mexannueckoe JBHKEHHE. MarepuanpHas TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTETHPHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBHKCHHE

HepaBHoMmepHOE MIPSIMOJIMHENHOE JIBUOKEHUE.
8.4 Cpennsis M MIHOBEHHass  CKOpOCTb  Tela  IpHU
HEPaBHOMEPHOM JIBUKCHUHU

8.5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
' JIBIDKEHUE

8.6 CBo6ogHoe nagenne. OnblThl [anuaes

PaBHOMepHOE nBMkEHHE N0 OKpyx)HOCTH. [lepuon u
8.7 yactota oOpameHus. JluHeliHass M yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBEHOE YCKOPEHUE
8

8.8 [Tepssiit 3akoH HploToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [TpuHIMIT CynepIIO3UIIUN CUIT

8.12 Cuna ynpyroctu. 3akon ['yka

8.13 Cuna TpeHUMs: CcuIa TPEHHS CKOJBXKEHHUs, CHIIA
' TPEHUS TIOKOSI, IPYTHE BUIBI TPSHUS

8.14 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS.
' YckopeHnne cBOOOTHOTO MaeHUS

8.15 Bwxenne  ruianer  Bokpyr  Connua.  [lepBas
' KOCMHYECKasi CKOpocTb. HeBeCOMOCTh 1 Tieperpy3Ku

8.16 PaBHOBecue  marepuasbHOM  TOYKH.  AOCOIIOTHO
' TBEPIOE TEIIO

8.17 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO




BpauieHuss. MomeHtT cuibl. LieHTp Tsxectu

8.18

Nmnynbce Tena. U3meHenne numnyinbca. IMITynbe CHitbl

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

PabGora cun Tsxectu, ymnpyroctv, TpeHus. CBs3b

SHEPIruu 1 paboThl

8.23

8.24

8.25

HOTGHL{I/IaJIBHaH OHCPTHUA TCI1a, IIOAHATOI'O Hazg

IMOBEPXHOCTHIO 3emin
IToTreHnuanbpHas OHCPIruAa cKaTon IMPY>KUHBI

Kunernueckas OHCPIHU. TeopeMa 0 KUHETHYCCKOM

SHEPruu

8.26

3aKOH COXpaHEHMs] MEXaHUYECKON IHEPIUU

8.27

[IpakTuyeckune pabOTHI:

OnpeneneHne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIK JIBWKEHUS IapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Tenna MpU pPaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH TMYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[TpoBepka TUNOTE3bI: €CTM TpPU PaBHOYCKOPEHHOM
JIBUKEHUHM 0O€3 HA4YalbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHUST CKOJIBKEHHS
OT CWIBl HOpPMalbHOrO JaBieHus. OnpeneneHue
kod(durmenta TpeHUs ckoibxkeHusa. OmnpenencHue
KECTKOCTU TPYKUHBL. OrmpeneneHue padOThl CHITBI
TPeHHsSI TIPU PABHOMEPHOM JBIDKCHHHM Tejla TIO0
TOPU30HTAILHOW ToBepXxHOCTH. OrmpeneneHue padoThI
CHIIBI  YOPYroCTH  TNpH  TOoabéMe  Tpy3a  C
UCTIONIb30BAHUEM  HEMOJBIKHOTO U MOJBUXKHOTO

OJIOKOB

8.28

duznyeckue SIBICHUS B IpUpoAcC: MPUIIUBBEI U OTJIMBBI,




8.29

JABMKCHUEC IIJIAHET ConHeyHoH CUCTCMbI, PCAKTHBHOC
JABWXCHUC )KMBBIX OPTaHU3MOB

Texundeckne YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

Konebarenbnoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHUI: IEpUO/], YacTOTa, aMIIUTY1a

MaremaTnueckui u MpYy>KUHHBIN MasITHUKH.

[IpeBparenue sHepPrun Npu KoueOaTEILHOM JIBHKEHUN

9.3

3aryxatomue KosiebaHus. BblHyXaeHHbIE KojeOaHus.

Pe3onanc

9.4

9.5
9.6

9.7

9.8

9.9

Mexannueckue BoJHbl. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononbHbie U TIONEpeYHbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHEeHHs. MexaHU4eCKUe BOJIHBI
B TBEPJIOM TeJI€, CEICMUUYECKHE BOJIHbI

3ByK. ' poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa
Wudpa3Byk u ynpTpa3Byk

[TpakTudeckue paboTHI:

Ompenenenre YacTOTBl M TepuoAa  KoJeOaHUi
MaTeMaTH4eCKOT0 MasTHHKA.

Omnpeznenenre YacTOTBl M TepuoAa  KoJeOaHi
MPY>KUHHOI'O MasiTHUKA

UccnenoBanue 3aBUCHUMOCTH  TI€pUOJa  KOJeOaHUI
MOJABEIICHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
UccnenoBanue 3aBUCHUMOCTH TIepUOJa  KOJeOaHUI
NPy’ KUHHOI'O MasTHUKa OT Maccel rpysa. IIposepka
HE3aBUCHUMOCTHU rnepuoja KoJIeOaHMit rpysa,
MOJBEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxuHbl. MI3Mepenne yckopeHusi CBOOOTHOTO MaIeHus
PuU3NYECKUE SBICHUS B IIPUPOJE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJIHBI,
LIYHaMH, 3XO0

TexHuueckue yCTpPOMCTBA: 3XOJOT, HCHOJIB30BAHUE

yJIbTPa3ByKa B ObITY U TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DIEKTPOMAarHUTHOE TOJIe. DJICKTPOMATHUTHBIE BOJHBI.
' CBoliCTBa DJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.
' BoaHoOBEIE CBOMCTBA CBETa
10 [TpakTudeckue pabOTHI:
10.4 N3yuenne CBOWCTB  AJIGKTPOMArHUTHBIX BOJH  C
MOMOIIBI0 MOOMIIBHOTO TeseoHa
dusnyeckue SBJICHHS B MNPUPOJC: OHOIOTHYECKOE
10.5 JeiicTBue BUJUMOTO, yIBTPa(UOIETOBOTO u
PEHTTCHOBCKOTO U3ITyYCHUN
10.6 Texuuueckue yCTpOWCTBA: HCIIOJIb30BaHHE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBIE SBJIEHU S
111 JIyueBas monens cBera. MicToOuHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue ceta. [Imockoe 3epkano. 3aKOH OTpasKeHUs
' cBeTa
114 [Ipemomiienne cBeTa. 3aKOH TIPEIOMIICHHS  CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
115 JInnza. Xop srydeii B nuH3e
116 OnTuueckas cucrema Qoroanmnapata, MHUKPOCKONa U
11 . TeJIECKOIIa
117 ['ma3 kak onTuveckas cucTema. bIM30pyKoCcTh W
' JAITbHO30PKOCTh
118 Pasnoxxenue Genoro ceeta B ciekTp. OnbiThl HhtoTOHA.
' CrnosxeHue CeKTpaabHBIX IBETOB. Jlucmiepcus cBeTa
[TpakTudeckue paboThI:
HccnenoBanre  3aBUCHMOCTH  yIVIA  OTPaKCHHS
115 CBETOBOTO JIy4a OT yIJia MajaeHusl.
' W3ydeHne XapaKTepUCTUK H300paKeHUs MpeaIMeTa B
TJIOCKOM 3€pKaie.
HccnenoBanre 3aBUCUMOCTH  YIVIa  TPEJIOMIICHUS




12

CBCTOBOI'O JIyda OT yrjia MaaACHHUA Ha T'paHULC «BO3AYX —
CTEKJION.

[Tomrydenue n300pakeHHid ¢ TOMOIIBIO COOMpPArOIIEH
JIMH3BI.

OmnpeneneHne GOKYCHOTO PACCTOSIHUSL M OTITHYECKOM
CHJIBI COOMPAFOIIIEH JTMH3bI.

OMBITHI 110 PA3JI0KEHUIO OETIOr0 CBETA B CIICKTD.

OMnpITI 10 BOCHPHSTHIO [BETA MPEAMETOB MPU HX

HaOJIOICHNH Yepe3 BETOBbIE (DUIBTPHI

du3nuecKkue SBICHUS B npupoac: 3aTMCHUA COJIHIIa n

11.10 JlyHbl, 1[BE€Ta TeJ, ONTUYECKHE SBJICHHS B arMmocdepe
(uBet Heba, pedpakius, paayra, MUPax)

11 Texnuueckue YCTpOWCTBA: OYKHU, IIEPUCKOII,

' doroanmnapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA

121 Onwitel Pesepdopna w miiaHeTapHas MOJETh aTOMA.
. Mogaens atoma bopa

192 Hcnyckanne W TOTJIOIIEHHE CcBeTa aTroMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs

124 Ctpoenne aromMHoro sjapa. HykimoHHas Mojaenhb
' aTOMHOTO siipa. M3oToms!

125 PannoaktuBHble mpeBpamieHus. Ilepuox momypacmana
' ATOMHBIX sITIEP

198 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apSIOBOTO H
' MacCOBOT'O YHCET

12.7 DHeprus CBS3U aTOMHBIX sijiep. CBA3b MAacChl U YHEPTUU

128 Peakmnu cuHTe3a M AeneHus snaep. ICTOUHUKH SHEPTUn
' ConHua u 3B€37

129 SlnepHas osHepreruka. JlelWicTBHE  paJMOAKTUBHBIX
' W3ITyYEeHUH Ha KUBBIC OPraHU3MbI

[TpakTiueckue paboThI:
12.10 HaGmtoieHne CIJIOMIHBIX W JIMHEHYAThIX CIIEKTPOB

W3IIy4EeHUS.




HccrnenoBanne TPEKOB: M3MEPEHUE DHEPTHH YACTHIIBI
10 TOpMO3HOMY IyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO hoHa

@usznueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN

paZioaKTUBHBII ¢ox, KOCMHUYECKHE Ty4H,
12.11 PaaMOAaKTUBHOE U3JyYEHUE MPUPOIAHBIX MUHEPAJIOB,
NEHCTBUE PAJUOAaKTHBHBIX H3IYYEHHH Ha OpraHusMm
4esi0BeKa
1212 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ JAO3UMCETP, KaMEpa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBIEHUH HpUPOAbI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXalOIIeM MHUpE, BBIICNSAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMH TOHATHHHOTO ammapara ¥ CHMBOJIHUYECKOTO
A3bIKa (PU3UKU M MCIIONb30BaHME MX ISl PEIIeHHs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAHHUS C YYETOM
coOrofieHus MpaBuil 0€30MacHOTO Tpyda: HaOMoAeHHe (QU3HUECKUX
SIBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHI (PU3MUECKUX BEITUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  OKCIICPUMEHTAJIBHBIX  HCCIICJOBAHMI;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICIO0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUeHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXoIuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYECHHON IPU PEIIEHUH 3aauu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTHYECKOTO0 TOBEJACHHUS B OKpYXamoIlled cpeae; MOHUMaHuE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/aHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOr0 COJEp’KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChbl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

O ®PU3UKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD JBU)KEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHxkeHue. Cpenusst ckopocts. Dopmyna ams
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE NpsIMOIMHENHHOE JABMXKEHHE. 3aBUCUMOCTb KOOPJHMHATHI Tejla OT
BPEMEHHU B CIy4ae paBHOMEPHOT'O MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
I'padukm 3aBUCHUMOCTM OT BPEMEHU ISl MPOEKIMH CKOPOCTH, NPOEKIUU
nepeMelleHus, MyTH, KOOPAMHATBl MpPHU PABHOMEPHOM IPSIMOJIMHENHHOM
JIBYDKEHUH
3aBUCHUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKECHHUS:
2
S =vg # i+ ay = ;
2
@opmysibl U1 NPOEKLUUU MEPEMELIEHUs, NPOEKLIUU CKOPOCTH M TNPOECKIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKECHUU:
2
14 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOPOCTH, NPOEKLUUU IEPEMELIEHUS, KOOpAUHATHl IIPpH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBoboaHoe nazeHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHE Tena I10
1.5 BEPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpYyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpocTpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

16 yckopeHus. @opMyiia 171 BBIYUCICHUS YCKOPEHUS:
2
a. — v
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. IInotHocts BewmecTsa. @opmyiia 1 BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon HeroToHa:
1.11 F p _P-l—}E
112 TpeHue Mokost U TpeHHUE CKONbXeHUs. PopMyria Al BBIYUCICHUS. MOLYJISl CHJIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHoe TArOTEHHE. 3aKOH BCCMUPHOTI'O TAT'OTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna Al BEIYUCICHUS CUJIBbI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
=m0

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cruiib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYMCICHU A

KMHETUYECKON YHEPIUH:

HE)E
Ey ="

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexanuyeckas dSHEeprus:

E=E;.+E ?

119 3aK0H COXpaHEeHHsI MeXaHUYeCKoi dHeprun. Popmyna s 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEPruu B OTCYTCTBHE cui TpeHus: E = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Moment cuitst: M - FI.
YcnoBue paBHOBeCHUS pblyara:
M +M +..=0
1.20
[TonBu>kHBIN 1 HenoABWKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®dopmyna amsi BEIYUCICHUSI TaBJICHHs TBEPIOTO Tena:
_F
P= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUue BHYTPH KUIKOCTH.
dopmynia 1Sl BEIYUCIICHUS TABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIKUBAIOIIECH CHUJIBI,
NIENCTBYIOIIEH Ha TE0, MOTPYKEHHOE B JKHUIKOCTh WIH Ta3:

1.23

F_jlm_ =pgV

Ycnopue mapanus Tena. [1naBanue CYJO0B 1 BO3AYXOIIAaBAHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuueckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpamienue sHepruv mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FpOMKOCTB M BBICOTA 3BYKa. OTpa)KCHI/Ie 3ByKOBOI>i BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUS CKOJIbXKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
yHOPYTroCTH; CPEeJHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa Ipu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIBI, JEHCTBYIOIIEro Ha phlyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJKUBAIOLIEN CHIIBI
OT MAcChl TeJa; CUIbI TPEHUSA CKOJIBXEHUS OT CUJIBI HOPMaJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEIECHH
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pplyara

Qusuueckue sA61eHUA 6 npupolde: TPUMEPBHl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeuHoi CUCTEMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHHUs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBIﬁ n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILaoIUeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMEeTp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JBwxkenue wyactur BemiecTBa. CBsS3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe pacIIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsas sHeprus. Pabora u Teruonepenadya Kak CHocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTrUn

2.7 Buapl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaenue Ten. KoaumdecTBO  TEmIOTHL. Y AelbHAst
TETIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IMpoOIEccax. YPaBHEHUE TEIIOBOIO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u xonaeHcanusi. M3mMeHeHuE BHYTpPEHHEH SHEPrUM B IpOLIECCE

210 WCTIApeHUsI MW KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napoo6OpazoBanus: L = Q/m

2.11 BraxxnocTh Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

,_0

m

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntumne! padoTs! TernoBsix Asurarenei. KI1J[ remmoBoro aurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
MacChl, B KOTOPYK ONYIIEH HAarperbli UWJIUHIP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIEHUs Jbpja. MccinenoBaHue UM3MEHEHMs TEMIIEpAaTypbl  BOABI  IPU
Pa3IMYHBIX YCJIOBUAX; SBJICHUS TEIJIOOOMEHAa MpPU CMEUIMBAHWU XOJIOJAHON W

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH JIEKTPUUYECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHN

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JleficTBHs snekTpruyeckoro Toka. Cuia Toka.




Hanpsxenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
3.8 3akon Oma ais ydyactka snekrpuyeckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; Rz%.
CMenranHbie COSTMHEHUS TTPOBOTHUKOB
Pabota u MmomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON HHITYyKITUU
313 MarautHoe 1oOJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHUCTBHE ITOCTOSHHEIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHOW nHAyKuMu. [IpaBumno Jlenna
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HaMpPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCHMOCTH
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €0 MONEPEYHOI0 CEUCHUS U

YACJIBHOT'O COIIPOTUBJIICHUA.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHHUKOB, IIpaBuUjia IJId CHJIbI SJICKTPUYCCKOIO TOKaA IIpU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MArHUTHOTO TIOJIS TSI )KU3HU Ha 3eMiie, IOJSIPHOE CHSIHHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEeIOXPAHUTENH, DSJICKTPOMArHUT, OJJIEKTPOJABUraTellb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cBera
3o Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuuyeckue pabomul
N3mepenune onTuyueckoil cuiibl cOOUparomien JUH3bI; (POKYCHOTO PacCTOSHUS
cobuparomielt JTUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
396 KOT[Ia TIPEIMET PACIIONIOKEH B TBOMHOM (hoKyce), moKa3aTes IMPEIOMIICHHSI CTEKIIA.
' HccnenoBanue cBOicTBa  M300pak€HUs, TIOJYYEHHOIO C  IOMOIIBIO
coOuparonield JIMH3bI, U3MEHEHUsT (POKYCHOTO PACCTOSIHHUS JIBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TPEIOMJICHHsSI CBETOBOTO Jyya OT yrila MajeHUs Ha TpaHUIEe
«BO3IyX — CTEKIIO»
3.97 Qusuueckue senenuss 6 npupoode. 3armenuss Comnma u JlyHbI, 1BeTa Ted,
' ONTHYECKUE SBJICHHS B aTMOcdepe (IIBeT Heba, pedpakiius, paayra, MEPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKON, (oToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-

pacmajna




4.2

OmnsiThl Pesepdopaa no paccesnuto anbha-vactuil. [lnanerapuas Moens aToma

4.3 CocraB aTomHOrO sipa. M30ToIs!

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IMPUPOAHBIX MHHEPAJIOB,
JeICTBUE paiMOAKTUBHbBIX U3JIyY€HUN HAa OPraHu3M Yesl0OBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHAUBUAYaJIbHBINA JO3UMETpP, Kamepa

Bunscona, sanepHas sHEpreTuka



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.®u3uka - 9. [1épsimkun .M., IIpocBenienue - 2025r.

2.Coopnuk 3ama4 o pusuke 7-9. [Méppimkun A.B., [Ipocsemenue — 2025r.
METOJANYECKHUE MATEPHAJIBI J1JI5S1 YUYUTEJIA

1.®wusuka. 9 knacc. Meronnyeckue pekoMmeHaanuu. [loypounsie pa3paboTK K y4eOHUKY
[lepbimkuna 1. M., Banosa A. 1. — 2025 r.

2. IPEIIOJABAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA» B 9 KJIACCE B
YCJIOBUSIX OBHOBJIEHUSI COAEP)KAHUS OBIIEI'O OBPA3OBAHUS
MeToauyeckue MaTepuaJibl AJs MeJaroros, BHeaApswimux ooHosjaenusiii ®I'OC 000.
Mocksa -2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru/collection EcrecTBenHo-HayuHbIe 3KCTIEpUMEHTHI — Du3uka:
Komnexnust Poccuiickoro o6meo0pa3zoBarenbsHOTo mmopraia http://experiment.edu.ru
OTtkpbIThIN KOMUTEK: DH3nka

http://www.physics.ru 31eMeHTbI: MOMyISIPHBINA CaliT 0 GyHIaMEHTAIbHON HayKe
http://www.elementy. ru BBeaeHue B HaHOTEXHOJIOTHUHU

http://nano-edu.ulsu.ru BuptyanbHblii METOqMUYECKHI KAOUHET YUUTeNs (GU3UKA
actpoHomuu: caut H.H. 'omynunHoM

http://www.gomulina.orc.ru Bupryansnslii pusmar-kiacc: o0eropoackoii caint
CapaTOBCKUX YUYUTEIEH

http://www.fizmatklass.ru BuptyanbHblii (GOHI €CTECTBEHHO-HAYYHBIX U HAYIHO-
TEXHUUYECKUX 3PPeKToB «DPPeKkTuBHas Hr3HKa»

http://www effects.ru I'azera «®usuka» M3znarensckoro qoma «IlepBoe ceHTAOPs»
http://fiz.1september.ru EcrectBeHHO-HayuYHast 11KoJia TOMCKOTO TOJIMTEXHUYECKOTO
YHHBEPCHTETA

http://ens.tpu.ru 3anumartenbHasi pu3MKa B BOIpocax U oTBeTax: caT B. Enpkuna
http://elkin52.narod.ru 3ao4nas ectecTBeHHO-Hay4Has mikoia (KpacHospek):

y4eOHbIe MaTEePHAIBI IO (PUBUKE JJIS MTKOJIHLHUKOB

http://www.zensh.ru 3aounas GpusuKo-MaTeMaTH4ecKas 1mKona ToMCKOro rocy1apcTBEHHOTO
YHHBEpCHTETA

http://ido.tsu.ru/schools/physmat 3aounast pusnko-rexuuueckas mkona npu MOTU
http://www.school.mipt.ru Uudopmaruka u pusmka: cailt yuurenss Gpu3nku u uHGOpMaTUKU
3.3. [IlakypoBa

http://teach-shzz.narod.ru MadopmarinonHbie TEXHOJOTHH B MIPEOIaBaHHK (DU3UKU: CAlT
NS . Oununmnosoit



http://nano-edu.ulsu.ru/
http://www.fizmatklass.ru/
http://fiz.1september.ru/
http://elkin52.narod.ru/

http://ifilip.narod.ru UadopmarimonHbie TEXHOIOTHHU Ha YpoKkax ¢us3nku. MlHTepakTuBHas
aHUMAIIHs

http://somit.ru UaTepHeT-MecTo du3uka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢pusukin MOCKOBCKOTO HHCTUTYTa OTKPBITOTO
oOpazoBaHHs

http://fizkaf.narod.ru KBanT: HayuHO-TIOITy IApHBIA (PU3UKO-MAaTEMaTHYECKHH KypHAI
http://kvant.mccme.ru Knaccnas ¢usuka: caitt yuurens ¢usuku E.A. banaunoi
http://class-fizika.narod.ru Konuernimy COBpeMEHHOTO €CTECTBO3HAHUS:3JICKTPOHHBII
y4eOHHK

http://nrc.edu.ru/est JlaGopatopus oOyuenust pusuku u acrponomun UCMO PAO
http://physics.i0so.ru JlaypeaTsl HOOEIEBCKOM TpeMUH 110 (PU3UKE

http://n-t.ru/nl/fz Marepuains! kapenpsr obweit puznku MI'Y um. M.B. JlomoHOCOBa:
yueOHbIe TOCOOUsI, PU3NUECKUI MPAKTHUKYM, BUIC0- U KOMITBIOTEPHBIC JIEMOHCTPALIUU
http://genphys.phys.msu.ruMarepuansi pusuueckoro pakynprera Cankr-IlerepOyprekoro
TOCYJJApPCTBEHHOTO YHHUBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢usuku: reMoHCTparuu GU3NISCKUX IKCIIEPUMEHTOB
http://demo.home.nov.ru O6pazoBarenbHbic MaTepuasl 1Mo ¢pusuke TU um. A.D. Uodde
http://edu.ioffe.ru/edu OGyuaronue TpexypoBHEBbIE TECTHI 10 Gusnke: cat B.U.
Perenbmana

http://www.physics-regelman.com OmaiiH-ipeoOpa3oBaTesb ¢IUHHUIl H3MEPEHUS
http://www.decoder.ru [Toptan ecrecTBeHHBIX HayK: Pu3nka
http://lwww.e-science.ru/physics [Tpoekt AFPortal.ru: actpodusuueckuii moprai
http://www.afportal.ru IIpoekT «Bcs duzmkar»

http://www fizika.asvu.ru Pemenust 3a1a4 u3 yueOHUKOB 110 (PHU3UKE

http://www. irodov. nm.ru CaiiT npakTukytomero pusuka: npenojaasarensb pusuku N.1.
Bapnamosa

http://metod-f.narod.ru CamorecTupoBanue MKOILHUKOB 7-11 K1acCOB ¥ AOUTYPHEHTOB T10
¢buznke

http://barsic.spbu.ru/www/tests TepmoauHaMuKa: 3JIEKTPOHHBIN YUeOHUK 110 PU3HKe
http://fn.bmstu.ru/phys/bib/I-NET Ypoku o MonekysisipHoii husuke



http://ivsu.ivanovo.ac.ru/phys
http://class-fizika.narod.ru/

