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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (popmMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOyUEHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®dusuka ABISETCS  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAayYHbIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHYy MHpa,
NpeIoCTaBiIsAeT HaubOoyiee SCHbIE OOpa3lbl TNPUMEHEHWsS HAy4yHOrO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBaTenbHbIX oOpraHu3auusx Poccuiickoin @expepauuu, peanu3yromUx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3ysibraTa H3y4eHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MTOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHue 3HAHUM O  JAUCKPETHOM CTPOCHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIMEN (PU3MUECKOTO COIAEPKAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

obOpazoBanus orBoauTcs 238 wacoB, B 9 kmacce — 104 gaca (3 yaca B Hememo).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHJATENbHBIA XapaKkTep, YUUTEIb JIeJaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN



O6y‘—IaIOI]_II/IXC$I, CIIMCKa SKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, nperaracMbix B paMKax
OCHOBHOTI'O TOCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IKG.



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOr0 JABWXKEHUA. PaBHOMEpPHOE NPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mnpsiMonuHeliHOe jBmkeHue. (CBoOOgHOE
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 [OKOs1, APYTUe BUIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TITOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

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

Nmnynbec tena. M3menenne nvmyisibea. UMnynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTMBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME MNYTEW W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE Tena
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 YCKOPEHUSI T€Ja OT MAacChl Tejla U JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMityJjibca Ipu B3aUMOICHCTBUU TEJ.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHre UMIYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOJIEHCTBUH.
Halmronenne peakTUBHOTO JIBUYKCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTHH MPH CBOOOTHOM ITa/ICHUH.
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
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
Ha4yaJbHOM CKOPOCTH IYTH OTHOCSTCA KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

OrnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHXKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a ¢
WCITOJIb30BAaHUEM HEIMOABMYKHOTO U MOJBUKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3nen 9. Mexannueckue 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.
Mexanuueckue BosiHBL. (CBoOWCTBa MeEXaHWYECKUX BOJH. [IpomonbHble W



nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. 'pomMKkoCTh 3BykKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrongenue konebaHuM Ten MOA ACHCTBUEM CUJIbI TSXKECTH U CHUIIBI
YIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaGmroieHne BeIHYXI€HHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M TepUoJia KojJeOaHMM MaTeMaTUu4ecKoro

MasiTHUKA.

o v W

2. OmnpeneneHue 4acTOThl U Mepuoa KojaebaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIa KOJeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Iepuoja  KosjeOaHuid
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaCHUS.
Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMAarHUTHOE  MOJie.  JJEKTpOMarHuTHble  BOJHBL.  (CBoiicTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3yuenue CBOWMCTB SJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO
TenedoHa.
Pa3pen 11. CBeToBbIE IBJICHUS.



JlyueBas  momenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacrnipoctpanenue cBera. 3atmenust Connia u Jlynsl. OTpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom myweit B gnumH3e. OnTudeckas cucrtema (¢oToarmmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuhyeckas cuctema. bin3opyKocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Jemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6eoro cBeTa B CIIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOXKEHHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yTria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia

naJICHUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yriia NPEJOMIIEHHS] CBETOBOIO Jy4a OT yria

NaJIeHUs! HA TPAHULIE «BO3TYX—CTEKIIOM.

4. lTlomyueHnue n300pa’keHUM C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTHUYECKOM CHIIBI COOMparomieit
JIUH3BI.

6. OMbITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OmnBITBI IO BOCHPHUATHIO I[BETA MPEAMETOB MPU WX HAOJIOJCHUHU uepes
I[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBanToBbBI€ SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHass mojens atoma. Monens atoma bopa.
Hcnyckanue v noroiieHne cBera aroMoM. KBanThl. JInHeiyaThie CIEKTPHI.

L 0 N ok wN R



PannoaktuBHOCTE. ANb(a-, 6eTa- u ramma-usnydeHusi. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruu. Peaknuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
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 uznydeHus 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 ¢poTorpadusim).

3. H3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHEHO--00001AOIINIT MOTYJIb ITPEIHA3HAYECH JJIsl CUCTEMATU3alU
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETo Kypca (pU3MKH, a TakXkKe sl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o ¢u3uke I 0O0yyaromuxcs,
BBIOPABIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3y4eHUN JAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, Gopmupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHHE HAay4HBIX METOAOB HCCJIEIOBAHMS
SBJICHUA TPUPOABl M TEXHUKHU, OBJIAJECHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO OEATEIBHOCTHBIM XapaKTep HAHHOTO pas3feila Peau3yeTcs
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 HAyYHbIE METOJIbI UCCIEI0OBAHUS (DPU3HUECKUX SBICHUH, B TOM
YyucIie 71 TIPOBEPKU TMITOTE3 U NOJYUEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4yHbIE OCHOBBI HAmOOJee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, MPaKTUUYECKOIO UCIIOJIb30BAHUS PA3IMUYHBIX HCTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPIUU.



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

N3yuenue UMKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs 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:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAKHEHMIIEN COCTAaBIISIIOILEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpPaBWJI OE30IaCHOTO TOBEJIECHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMalTHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ Yy4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHHWE IJI00ATLHOrO XapakTepa SKOJOTMYECKUX MPOoOJeM U MyTed HuX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNe(DUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUM C Y4YETOM BIMSHHS Ha OKDPYKAOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€NYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus y4eOHOW (U3HYecKOu
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHMs, BBIOOp Haunbosee
HOJIXOJSIIETO C YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa NPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAIIHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1aroke1aTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JMOCTHKEHUIO: paclpeAeisiTh poyH, OOCYXIaTh MpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATHh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHns (U3nUecKux 3HaHU;

OPUEHTUPOBAThCA B  PA3JIMYHBIX MOAXOAAX MPUHATUSA  PEIICHHM
(MHIMBUAYaJbHOE, NMPHUHITHE PELICHUs B TPYIE, MPUHATHE PELICHUN
Tpymmon);

CaMOCTOSITEJIFHO COCTaBJISTh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUSl C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeiaraeMble BAPUAHTHI pEUICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY IPYTroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHUSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyrasi, mjiactaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP THKECTH, aOCOJIIOTHO TBEPJIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUUECKUE KOJeOaHus U
BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAs SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE ABUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIGHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUIKEHHUE, OTPAKEHUE
3ByKa, MNPSIMOJIMHENHOE paCIpOCTPaHEHUE, OTPAKEHHUE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOBHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’)KaroleM Mupe (B TOM uuciie (Pu3nueckue sBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TU1aHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH>KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMIJICTpsICEHHE, CEUCMHYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOe IEUCTBHUE BUAMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAMOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M 4YeJIOBEKAa), MPHU ATOM TNEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (HU3UUECKUX
SIBJICHUM;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSS WU MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHUS, CUJa YNPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPY’KUHBI, KHHETHYECKash DHEPIWs, IOJHAs MEXaHW4YecKas >SHeprus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS CPENIbl), P OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaYeHUs1 U EIWHULBl (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpPU SIIEPHBIX pEeakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIUCBHIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
OPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 2—3 M3y4YEHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (omMHMparIIHuecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (Hu3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE MCCICHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
IPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢usznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 HM30BITOYHOrOo Habopa
o0Opy/lOBaHUs, ONHCHIBATH XOJ OMbITAa H €r0  Pe3yJIbTaThl,
bopMyIHpPOBATH BBIBOBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE H3MepsAeMOll BelaMuuHBl ((POKyCHOE paccTOosHUE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEIHLHOTO TPUOOPA);

IPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIHMYUH C
UCIIOJb30BAaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIeOaHUI MaTeMaTUueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HHUsl CBETa OT yIila MaJCHUs W yria MPEeIOMJICHHUS OT yIJia
NajieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJNMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yabpTaTaM UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE Tella TpHU pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTWYecKoro W TPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWia CcoOuparoniel JIMH3bl, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKITUU, BHIYUCIISTH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYCHHBIC PE3YyJIbTAThI C yUETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHU;

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

paznuyaTh OCHOBHBIC TPU3HAKA W3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK



CBETa, Jy4, TOHKas JMH3a, IUIAHETapHAsd MOJENb AaToMa, HYKJIOHHAas
MOZEJIb aTOMHOTO S7Pa;

XapaKTEepU30BaTh MNPUHIMUOBI JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIIUJIOMETpP, INAaTYUKU II0JIOKEHUS, PACCTOSIHUSA U YCKOPEHMs, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBaX (U3MYECKUX SABICHMM U  HE0OXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBl U CXEMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX MNPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
IpU PEIIEHUU Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbl IS
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
KU3HH I oOecrnedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 370POBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYJIMPYSI OUCKOBBIN 3alpOC, HAXOAUTH
NyTH ONpPEAENICHUs IOCTOBEPHOCTU MOJYYEHHOW MH(POpPMALIMK HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTENIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEepaTypy (QU3MYECKOro COAEpXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcel cetu HTEpHET, BIafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, TIPU  3TOM TPaMOTHO  MCIOJIb30BATh  W3yYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4€ToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



9 KVIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
HauMmenoBanue
Ne Ipaktu  (uudposbIe)
pa3aeaoB U TeEM KoHTpoJbHbIe
n/n Bcero YyecKue o0pa3oBarteib
NporpamMmabl padoTbI
padoThbI HbIe pecypchl
Pa3zgea 1. Mexannueckue siBJICHUSA
bubanoreka
Mexanudeckoe OK
1.1 NIBUKEHUE U CIIOCOOBI 10 1 .
https://m.edsoo.r
€ro OIUCaHUusA u/7f41a436
bubanoreka
1.2 BsaumoeiictBue Ten 20 1 3 HOK
https://m.edsoo.r
u/7f41a4ab
bubanoreka
13 3aKOHBI COXPaHEHHS 10 3 HOK
https://m.edsoo.r
u/7f41a4ab
Wroro mo pazneny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bubanoreka
21 Mexanudueckue . 3 LIOK
KOJIEOaHU https://m.edsoo.r
u/7f41a4ab
bubanoreka
M .
99 €XaHUYECKHE BOIHBI 8 1 3 IIOK
3ByK https://m.edso0.r
u/7f41a4ab
Hroro mo pazaeny 15
Pa3zpnen 3. DiieKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
bubanoreka
DNEeKTPOMarHuTHOE ToJie
HOK
3.1 U DJIEKTPOMAarHUTHBIE 6 2
BOJHLL https://m.edsoo.r
° u/7f41a4a6
Hroro mo pazneny 6
Paznea 4. CBeToBbIe sIBJIEHUSA
3AKOHLL bubanoreka
4.1 6 2 [HOK

pacrpocTpaHeHHs CBETa

https://m.edsoo.r



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
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

u/7f41a4ab

bubnuoreka
4.9 JInH3BI 1 onITHYECKUE 6 3 HOK
npubOpHI https://m.edsoo.r
u/7f41a4a6
bubnuoreka
43 Paznoxenue 6enoro 3 5 LHOK
' CBETA B CIICKTP https://m.edsoo.r
u/7f41a4a6
Uroro no pazneny 15
Pazgen 5. KBaHTOBLIE IBJICHUSA
bubnuoreka
Hcnyckanue u OK
51 [IOIJIOLIIEHUE CBETA 4 1 1
https://m.edsoo.r
aATOMOM u/7f41a426
bubnuoreka
59 Ctpoenue aTOMHOTO 6 1 HOK
siapa https://m.edsoo.r
u/7f41a4a6
bubnnoreka
OK
53 4 7 1 1
AACPHEIC pedidiint https://m.edsoo.r
u/7f41a4ab
Hroro no paszneny 17
Paznea 6. [loBTopuTtenbH0-000011a101M I MOAYJIb
IToBTOpEHUE N bubnnoreka
6.1 000011IeHNE COIepKAHUS 11 9 LIOK
' Kypca ¢usuku 3a 7-9 https://m.edsoo.r
KJ1acce u/7f41a4a6
Hroro no pazneny 11
BIIEE KOJIMYECTB
OB o1 CTBO 104 27

YACOB I10 [TPOTPAMME



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
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

9 KIIACC

Koau4yecTBO yacos BﬂeKTpoﬂﬂble
Ne Jlara
KonTpoan IIpakTHyec undgposbie
n/  Tema ypoka Bce HU3Yy4YeH
HbIe KHe oOpa3oBaTe/ibHbIE
" ro padoThI padoThI o pecypchl
Mexanuueckoe
1 JBIDKCHHUE. 1 01.09.2
MarepuanbHas 3
TOYKa
Cucrema orcuera.
OTHOCUTENBHOCTD 04.09.2 buGnnorexa LIOK
2 MEXAHIECKOTO 1 3 https://m.edsoo.ru/ff0
ad474
JIBIDKCHUSI
PaBHOMepHOE 06.09.2 bubmmoreka [JOK
3 MPSMOJIMHEHHOE 1 3 https://m.edsoo.ru/ff0
JIBOKCHUE ad19a
HepasnomepHoe
MPSMOJIMHEITHOE
4 JBIKCHHUE. 1 08.09.2
Cpennsia u 3
MTHOBEHHas
CKOPOCTh
IIpssmonuHeiHOE
11.09.2 bubnnorexa [JOK
5 PABHOYCKOPEHHOS 1 https://m.edsoo.ru/ff0
JBIKCHHE. 3 ad8da
VYckopenune
Ckopoctb
IIPSAMOJIMHEMHOTO 13.09.2
6 PaBHOYCKOPEHHOT 1 3
O JIBM>KCHHUS.
I'paduk ckopoctu
JlaGopatopHas
pabora
"Onpenenenue
YCKOpEHHUs Tena 15.09.2 bubnnoreka [JOK
7 npu 1 1 3 https://m.edsoo.ru/ff0
PaBHOYCKOPEHHO adbl18
M JBUKEHUU TI0
HaKJIOHHOM
MJI0CKOCTH"
8 CBobomHOE 1 18.09.2



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

HaacHue Tell.
Onprtel ["annnes

PaBHomMepHoe
JBUKEHHE 110

OKPY>KHOCTH. Eu6 OK
Iepuox n 20.09.2 ubmmorexa I
9 https://m.edsoo.ru/ff0
4acToTa 3
ael76
oOpareHusl.
JIuneiiHasa u
YIJIOBasi CKOPOCTH
10 LlenTpocTpemure 22.09.2
JIbHOC YCKOpPEHHE 3
[1epBbIit 3akoH 25.09.2 bubnmoreka [JOK
11 Herotona. Bektop 3 o https://m.edsoo.ru/ff0
CHJIbI ae612
Bropoii 3akoH Eub OK
HrroToHna. 27.09.2 ubmaorexa I
12 PaBHOLEHCTEVIO 3 https://m.edsoo.ru/ff0
A yrom ae72a
as cuia
Tpetuii 3akoH Eub OK
HrroToHna. 29.09.2 ubmaorexa I
13 P — 3 https://m.edsoo.ru/ff0
ynep H ae982
CHII
Pemenue 3amau 02.10.2 bu6mmoreka [JOK
14 Ha MIPUMEHEHUE 3 o https://m.edsoo.ru/ff0
3akoHOB HproToHa aeb6c
bu6mmoreka [IOK
Cuna ymnpyrocru. 04.10.2
15 yIpy https://m.edsoo.ru/ff0
3akoH ['yka 3
aeca2
Pemenune 3amau
06.10.2
16 o teme «Cuia 3
YIPYTOCTH
JlaGopatopHas
pabora 16.10.2 bubnnorexa [JOK
17 «Onpenenenne 3 o https://m.edso0.ru/ff0
’KECTKOCTH aee28
TIPYKUHBDY
18.10.2 bubnmoreka [JOK
18 Cuna TpeHus 3 https://m.edsoo.ru/ff0
af738
19 Pemenue 3agau 20.10.2 bubnuoreka IIOK
mo teme «Cuia 3 https://m.edsoo.ru/ff0



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

20

21

22

TPEHUS

JlaGopaTopHas
pabora
"Onpenenenue
ko3 dunmenTa
TPECHHUS
CKOJIbXKeHus"

Pentenue 3anau
1o TeMe "3aKOHBI
Hrrorona. Cuia
ynpyroctu. Cuiia
TpeHus"

Cuita TsbKeCcTH B
3aKOH
BCEMHUPHOTO
TSATOTEHHUSL.
VYckopenue
CcBOOOHOTO
nageHus

23.10.2

25.10.2

27.10.2

afa26

bubmuoreka [JOK
https://m.edsoo.ru/ff0
af8be

bubmuoreka [JOK
https://m.edsoo.ru/ff0
afb8e

bubmuorexa [JOK
https://m.edsoo.ru/ff0
af044

23

24

25

26

VYpok-
KOH(epCHIIHS

" JIBu>KEeHUE TET
BOKPYT
IPaBUTALMOHHOTO
HEHTpa
(ConreuHas
CUCTEMA).
lamaktuku"

Pemenue 3amau
o Teme "Cuia
TSPKECTH U 3aKOH
BCEMHPHOT'O
TAroTeHus"

IlepBas
KOCMHYECKas
CKOpOCTb.
Hepecomocts u
neperpy3Ku

PaBHOBecue
MaTepualbHOU
TOYKH.
AOCOII0THO

30.10.2

01.11.2

03.11.2

06.11.2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
af33c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
afe36



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

TBEPIOE TEJIO.
PaBHoBecue
TBEPIOTO TEJNA C
3aKpEIIEHHON
OCBIO BpaleHUs

27

28

29

MomMeHT cHIBL
LlenTp TsxecTn

Pentenue 3anau
o Teme "MomeHT
cuisl. LleHTp
TsKECTH"

IToaroroBka K
KOHTPOJbHOU
pabote 1o Teme
"MexaHu4eckoe
JIBIDKCHHUE.
Bzaumopeiicteue

Tex"

08.11.2

10.11.2

13.11.2

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b02b4

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b0408

30

KonTponbshas
pabora 1o Teme
"MexaHnu4eckoe
JIBIDKCHHUE.
Bzaumopeiicteue

TCJI

15.11.2

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b06ec

31

32

HNmnynsc Tena.
NmMnynec cuisl.
3aKkoH
COXpaHEHHUS
MMITYyJIbCA.
Ypyroe u
HEYTIpYyroe
B3aMMOJIEICTBHE
Pemenue 3agau
1o TeMe "3aKkoH
COXPaHEHHUs
ummyJbca"

17.11.2

27.11.2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
b07fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
b096¢

33

VYpok-
KOH(epeHIIUs
"PeakTHBHOE
JIBUDKCHUE B
npupojie u
TeXHUKe"

29.11.2



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

34

Mexannueckas
paborta u
MOIIHOCTD

01.12.2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
b0a84

35

36

37

PaGoTa criibl
TSKECTH, CHJIBI
YOPYTOCTH H
CHWJIBI TPEHUS

JlaGopaTopHas
pabora
«Onpenenenue
paboThl CUITBI
TPEHHUSI IPU
paBHOMEPHOM
JIBM)KCHUU TeJa
o
TOPU30HTAILHOM
TIOBEPXHOCTHUY

CBs13b SHEPrUu U
paboTHI.
IlorennuansHas
SHEprus

04.12.2

06.12.2

08.12.2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
b0db8

38

Kunernueckas
sHeprus. Teopema
0 KHHETHYECKOM
SHEPruun

11.12.2

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b0c32

39

3akoH
COXPaHCHHUS
JHEPIruu B
MeXaHUKe

13.12.2

40

JlaboparopHas
pabota
«3yuenne
3aKOHa
COXpaHEHHMS
SHEPrUMn»

15.12.2

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b12fe

41

KosnebarensHoe
JOBHKCHHUEC U €TO0
XapaKTePUCTUKU

18.12.2

bubnmnoreka [JOK
https://m.edsoo.ru/ff0
b1858

42

3aryxaromye
Kosie0aHusl.
BriHyX1eHHBIE
Kosie0aHusl.

20.12.2

bubnmnoreka [JOK
https://m.edsoo.ru/ff0
b20f0



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

43

44

45

46

Pe3onanc

MarteMaTH4eCKUui
Y NPy KUHHBIN
MasITHUKU
Ypok-
HCCleq0BaHue
«3aBUCUMOCTh
nepuojia
KoJieOaHMi OT
JKECTKOCTHU
MPYKUHBI U
MaccChl Tpy3a»
[IpeBpaienue
SHEPTHH NPHU
MEXaHUIECKHX
KOJIeOaHHSIX

JlaGopaTopHas
pabora
«Onpenenenue
YaCTOTHI
nepuoaa
KOJIcOaHUi
PYKUHHOTO
MasITHUKA

22.12.2

25.12.2

27.12.2

29.12.2

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b197a

bubmuorexka [JOK
https://m.edsoo.ru/ff0
blaec

47

48

49

JlaboparopHas
paborta
«IIpoBepka
HE3aBUCHMOCTHU
nepuoja
KosiebaHui Tpy3a,
MOJIBEIIEHHOT 0 K
HUTH, OT MaCChl
rpy3a»

Mexann4deckue
BoJIHBI. CBOICTBA
MEXaHUYECCKHX
BOJIH.
IIpononsHeIE N
MOTIEPEYHBIE
BOJIHBI

Ypoxk-
KOH(epeHIIUs

08.01.2

10.01.2

12.01.2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
b197a

but6mmorexa [IOK
https://m.edsoo.ru/ff0
b21fe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

"MexaHn4ecKnue
BOJIHBI B TBEPJIOM
TEIE.
CelicMudeckue
BOJIHBI"

50

3BYK.
Pacnpoctpanenue
U OTpakKeHHE
3ByKa

15.01.2

51

Ypok-
HCCIICAOBAHUE
"HaOmroneHue
3aBHCUMOCTHU
BBICOTHI 3ByKa OT
YacTOTHI"

17.01.2

52

I'poMKoOCTB 3ByKa
U BbICOTA TOHA.
AKyCTHYECKUH
pe30HaHC

19.01.2

53

VYpok-
KOH(epeHIHS
"V bpTpa3Byk u
UH(Pa3BYK B
npupoJie U
TEXHUKE"

22.01.2

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b23ca

54

55

56

IToaroroBka x
KOHTPOJIBHON
pabore 1o Teme
"3aKOHBI
COXpaHEHHS.
Mexanuueckue
KoJIeOaHUS U
BOJIHBI"

KonTponbHas
pabota mo Teme
"3aKOHBI
COXpaHEHHUS.
Mexanndeckue
KoJIeOaHHS U
BOJIHBI"

ONEeKTpOMarHuTH
o€ 1oJe.

24.01.2

26.01.2

29.01.2
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b25f0

bubnmnoreka [JOK
https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57

58

DIIeKTPOMarHuTH
bIC BOJTHBI

CBolicTBa
3JICKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(pepeHImst
"Ikana
3JICKTPOMAarHUTH
BIX BOJIH.
Hcnonn3oBanue
AJIIEKTPOMArHUTH
BIX BOJIH JIJISI
COTOBOM CBSI3U"

31.01.2

02.02.2

b2abe

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b2fe6

59

60

61

62

63

VYpok-
HCCIIEIOBAHHUE
"N3yuenue
CBOICTB
3JIEKTPOMArHuTH
BIX BOJIH C
ITOMOIIBIO
MOOMJILHOT'O
tenedona"

Pemenue 3amau
Ha OIIpEeJEIICHUE
YaCTOTHI U JJIMHBI
3JIEKTPOMAarHuTHO
M BOJTHBI

ONEeKTpOMarHuTH

ast IpUpoOJIa CBETA.

CkopocTsb cBera.
BosHoBrie
CBOMICTBA CBETa

Hcrouynuku
CBETA.
[IpssmonunenHoe
pacnpocTpaHeHue
cBeTa. 3aTMEHUS
Comnnua u JIyHbl
3aKOH OTpaKEeHUs

cBeTa. 3epKaia.
Pemenue 3amau

05.02.2

bubmuorexa [JOK
https://m.edsoo.ru/ff0
b2c6e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
b3658

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

Ha IPpUMCHCHHC
3aKOHa
OTpPAXKXCHUSA CBCTA

64

65

[Ipenomnenue
cBeTa. 3aKOH
MIPEJIOMIICHUS
cBeTa

ITomHoe
BHYTpCHHEE
OTpPa’KEHUE CBETA.
Hcnonnp3oBanue
IIOJIHOT'O
BHYTPEHHETO
OTpa)KEHUS B
ONTHYECKUX
CBETOBOIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
b3aea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
b3c5¢c

66

JlaboparopHas
paborta
"UccneqoBanue
3aBHCHMOCTHU
yria
TIPEIIOMIICHUS
CBETOBOTO JIy4a
OT yIJIa MaJIeHUs
Ha TPaHUIIC

"Bo3ayx-cTexino""

67

68

Ypok-
KOH(epeHImst
"Hcnoap30BaHue
ITOJTHOTO
BHYTPEHHETO
OTPaKEHUS:
CBETOBOJIBI,
OITHKOBOJIOKOHH
ast cBs3b"

JInH3EeL.

OnTuueckas cuiia
JINH3BI

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b3f2c

69

ITocTpoenne
N300pakeHH B
JMH3aX

bubnmoreka [JOK
https://m.edsoo.ru/ff0
b444a

70

JlaGopatopHas

bu6nroreka [JOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

71

72

pabora
"Onpenenenue
doxycHOTO
paccTosiHus U
ONTUYECKOI CUITBI
cobuparotei
JH3BI"

Ypok-
KoH(pepeHImst
"OnTuyeckue
JIMH30BbBIE
npuoopsr"

I'na3 kak
ONTHUYECKas
cucreMa. 3peHue

https://m.edsoo.ru/ff0
b4206

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cOa7e

bubmuoreka [JOK
https://m.edsoo.ru/ff0
b4684

73

VYpok-
KOH(epCHIIHS
"leekThr
3penus. Kak
COXPaHUTD
3peHue"

74

75

76

Paznoxenue
Oeoro cBera B
crekTp. OnbIThI
HrroToHa.
Cnoxenue
CHEKTPaJIbHBIX
IIBETOB.
Hucniepcus ceera

JlaGopatopHas
pabota "OnbIThI
0 PA3JI0KEHUIO
Oernoro cBeTa B
CHEKTp H
BOCTIPHSITHIO
[[BETA MTPEIMETOB
pU UX
HaOIIOAEHUN
yepes 1IBETOBbIE
bunbTphr"
Ypok-pakTUKyM
"BonHOBBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c0f4c

bubmunoreka [JOK
https://m.edsoo.ru/ff0
c0e2a



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

CBOMCTBA CBETA:

TUCTIEPCHS,
uHTepdepeHIus u
nudpakmus"
OnbITH
Pesepdopra 1 bu6mmoreka [JOK
77 POOP https://m.eds00.ru/ff0
TUTaHEeTapHAS 1248
MOJICJIb aTOMa
ITocrynatel bopa.
78 Mogenb aToma
bopa
Ucnyckanue u
MTOTJIOIICHUE
CBETd ATOMOM bubmuoreka [JOK
79 ' https://m.edsoo.ru/ff0
KBanThI.
N cld4c
JImHeiiuaTnie
CIEKTPBI
YpOK-IpakTUKyM
"I§a6m(i[eﬁne Y bubmuoreka [JOK
80 https://m.edsoo.ru/ff0
CIIEKTPOB 1550
ucIycKkanus'" -
PannoakTuBHOCTE bubmaorexa [JOK
81 ) https://m.edso0.ru/ff0
1 €€ BUJIBI c1672
Crpoenue
ATOMHOTO sIpa bu6mmorexa [IOK
82 pa. https://m.edsoo.ru/ff0
Hyxnonnas
cl8ac
MOJIEIb
PannoakTHBHEIE bu6mmoreka [JOK
83 IIPEBPALICHMUSL. https://m.edsoo.ru/ff0
H3oTonsl clald
Pemenue 3agau
1o TeMe: bu6mmoreka [JOK
84 - ' https://m.edsoo.ru/ff0
aIl0aKTHBHEIE c1bda
peBpalicHus "
85 [Tepuon
noyrypacmnajaa
Ypoxk-
KOH(pepeHIHs bubnnoreka [JOK
86 "PagnoakTHBHBIC https://m.edsoo.ru/ff0

W3JIyYEHHS B
IPUPOJE,

€2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

87

88

89

90

91

MEJIUIIHE,
TexXHuKe"
SnepHblie
peakiuu. 3aKOHbI
COXpaHEHUs
3apsiIOBOTO U
MAacCOBOI'0O YHCEII

DHeprus CBs3u
ATOMHBIX fJIEP.
CBs13b Macchl U
SHEPTrUuu

Pentenue 3anau
10 TEME
"AnepHbie
peakiuu"
Peakmum cuaTe3a
U JICJICHUS SAEp.
Hcrounuku
sHepruu ConHia
U 3BE3]

Ypok-
KoH(pepeHIust
"Anepnas
SHEPreTHKa.
JencTBus
pPaTuOaKTUBHBIX
W3JIy4eHHU Ha
JKHUBBIE
OpraHu3Msl"

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c1c58

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cld7a

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c1e88

92

93

IToaroroBka x
KOHTPOJIBHON
pabore 1o Teme
"DJIeKTPOMAarHuT
HOE TI0JIE.
ONEeKTpOMarHuTH
bI€ BOJIHBI.
KBanToBbIE
SIBIICHUS"

KonTtponbnas
pabota no Teme
"DneKTpoOMarHuT
HOE TI0JI€.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c223e



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

DIIeKTPOMarHuTH
BIC BOJIHBI.
KBanToBnie
SIBJICHHS"

94

IToBTOpEHME,
o0o0mieHue.
JlaGopaTopHsbie
paboTHI 110 Kypcy
"B3aumogelicTBue

TCII

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c245a

95

96

IToBTOpEHME,
000011IeHHE.
Pemenne
pacyYeTHBIX U
KayeCTBEHHBIX
3a71a4 10 TEME
"TermnoBkle
npoiecch”

[ToBTOpEHHE,
00o011IEHHE.
Pemenue
pacyeTHbIX U
KayeCTBCHHBIX
3aJ1a4 110 TeME
"KII/I TerioBbIx
nBuraresei"”

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c2572

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c2a22

97

98

99

IToBTOpEHME,
00o011IeHHE.
Pemenne
pacyeTHBIX U
KaueCTBCHHBIX
3aJa4 10 TeMe
"KII
3JIEKTPOYCTaHOBO

K

IToBTOpEHME,
o0oOmieHue.
JlaGopaTopHsble
paboThI 1O Kypcy
"CBeToBbIE
sABIEHUS"

IToBTOpEHME,

bubmuorexa [JOK
https://m.edsoo.ru/ff0
c2b30

but6mmorexa [IOK
https://m.edsoo.ru/ff0
c2c52

bu6nmoreka [JOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

000011IeHHE.
Pabora ¢
TEKCTAMH 110 TEME
"3aK0HEBI
COXpaHEHUS B
MexaHuke"

https://m.edsoo.ru/ff0
c2d6a

100

101

102

103

104

IToBTOpEHME,
000011IeHHE.
PaboTa ¢
TEKCTAMH 110 TEME
"Konebanusa u
BOJIHBI"

IToBTOpEHME,
00o011IEHHE.
Pabora ¢
TEKCTAMH 110 TEME
"CBeTOBBIE
sBiIeHus"

[ToBTOpEHHE,
00o011IEHHE.
Pabora c
TEKCTAMH 110 TEME
"KBaHToBas u
saepHas Gpu3uka'

IToBTOpEHME,
00001IeHHE.
PaGora ¢
TEKCTAMH 110 TEME
"KBanToBas u
snepHas puzuka"

IToBTOpEHME,
00001IeHHE.
Pabora ¢
TEKCTAMH 110 TEME
"KBanToBas u
snepHas puzuka"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
c2e82

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c3044

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c3044

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c3044

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c3044

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

104

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

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

1.

dusuka. 9 KII.: ydeOHHK [Tt 0011e00pa3zoBaTenbHbIX yupexaeHuit/ A.B. IleppimkuH,
E.M. I'ytauk - M.: llpoda, 2009, 2011.

CO6opuuk 3a1au 1o uzuke A 7-9 kiaccoB 001e00pa3oBaTeNbHBIX YUPESIKICHUN /
B.N. Jlykamuk, E.B. UBanoBa. — M.: [Ipocsemenue, 2001.

KonTponbHble 1 camocTosATeNbHbIE padoThI MO pu3uke. 9 Kiace: Kk yueOHuky A.B.
[Teprimkuna, E.M. I'yrHuk «®usuka 9 xknacey / O.U. I'pomueBa. — M.: 3narenscTBO
«Ox3amen», 2014.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1.

dwusuka. 9 kiacc: yuebHo-meroandeckoe nocodue/ A.E. Mapon, E.A. Mapon. — M.:
Hpoda, 2017.

®wusuka. 9 knacc. [Toypounsie muansl o yueoHuky A.B. [lepsimkuna. / coct. B.A.
[lIeBioB — Bosrorpan: Yuurens, 2017.

I'enpenmreiin JI.O., Kupuk JILA., I'ensdrat .M. Penenne Kiro4eBbIX 3a/1a4 10
(dbusuke 11 OCHOBHOM KO, 7-9 kiaccel. — M.: MTJIEKCA, 2011.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
1. Axumanuu dusndeckux oobexToB. http://physics.nad.ru/
2. JKuas ¢pusuka: oOyqarommas mporpamma. http://www.int-edu.ru/soft/fiz.html
9. Vpokwu ¢usuku ¢ ucnoip3oBanueM Murepuera. http://www.phizinter.chat.ru/
3. ®wusuxka.ru. http://www.fizika.ru/
4, ®wusuka: komnekus onbIToB. http://experiment.edu.ru/
5. ®wusuka: 3JeKTPOHHAS KOJUICKIIUS OIBITOB.

http://www.school.edu.ru/projects/physicexp




