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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

Conmepxanue mporpaMmbl 1O (PU3MKE HaAmpaBlieHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YUUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysbTaTaM 0OyUYeHHs, a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0ydeHusd (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYaromxcsl.

[TporpamMma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU paboueil MporpaMmsbl 0 y4eOHOMY HPEIMETY.

®duzrka SABISETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCUT BKJAJ B €CTECTBEHHO-HAayuyHYIl KapTHHY MHDa,
IpeNoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHS HAay4dHOrO0 METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 raaBHBIX 3a7a4 (pU3MUecKoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAy4YHOH T'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

e HHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJTy4EeHHS BBIBOJIOB.

[lenmn wusyuenus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
omnpenenensl B Konnenmum npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeIbHBIX OpraHusamnusx Poccuiickoit ®deneparuu, peatn3yoMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHue HWHTEpeca M CTpeMIICHHs OOydYarolmmxcsi K HaydHOMY
W3YUCHHUIO TPUPOMABI, PA3BUTHE WX HHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUN 0 HAYYHOM METOJ/I€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3ysbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O poju (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npodeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3AHHOW C (DU3MKOM, MOATOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSICHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM br3HIecKuX MOJICIICH, TBOPYECKHUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopaTtopHble  pabOTBl M DIKCIICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(popMauend (HU3NIECKOTO COJEp KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3NYCCKON HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanust oTBoauTcs B 9 kmacce — 102 waca (3 waca B HeEHmeno).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUYUTEINb JIeJaeT BHIOOp MPOBEICHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKXAHUE OBYUYEHUA
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

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

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. Tpernit 3akon HeroTona.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHus: Cliia TpEHUs CKOJIbXEHUS, CUila
TPEHUs [OKOs1, APYTUe BUIBI TPEHUS.

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

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

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

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TsDKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUsS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

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

W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGntonenue nBM>XeHMs Tela 0 OKPYKHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxxka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBIKCHHHU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCHUMOCTh YCKOPEHHSI T€Ja OT MAacChl Tejda W JICUCTBYIOIIEH HA HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMityJjibca Ipu B3aUMOJICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHre UMIYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHre UMMyJibca Mpu a0COTIOTHO YIIPYTOM B3aUMOICHCTBUH.
Halmronenne peakTUBHOTO JIBUYKCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPU CBOOOTHOM TaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUM 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
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

OrnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHXKCHUU Teja
M0 TOPU3OHTAILHOM MOBEPXHOCTH.

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

N3ydenne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEpUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4eCcKui U NPy KUHHBIM MasTHUKU. [IpeBpamienue
DHEPTUU TP KOJIEOATETHHOM JIBIKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U



nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

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

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Tell MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH W Ha MIPYKUHE.
HaGmroieHne BeIHYXI€HHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M TepUoJia KojJeOaHMM MaTeMaTUu4ecKoro

MasiTHUKA.
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2. OmnpeneneHue 4acTOThl U Mepuoa KojaebaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnepoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO MaJICHHUS.
Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BOMHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3yuenue CBOWMCTB SJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO
TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJIEHHS.



JlyueBas  momenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. lcrnonp30BaHME TOJHOrO BHYTPEHHETO OTPAXKECHHS B
ONTHUYECKUXCBETOBOAAX.

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

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpbtoTona. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

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 pacCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[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.

Jlabopamopuwie pabomul u onvimeol.

1. HccnegoBaHue 3aBUCUMOCTH yTria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia

naJICHUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHUs CBETOBOTO JIyda OT yIJia

NaJIeHUs! HA TPAHULIE «BO3YX—CTEKIIOM.

4. lTlomyueHnue U300pakeHUI C TOMOIIBIO COOUPAIOIICH JTNH3BI.
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.

Pa3pen 12. KBanToBbBI€ SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
HcnyckaHue v noriomeHne cBeta aroMoM. KBaHThl. JIMHEUaThle CEKTPHI.
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PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHUE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIIIEP.

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. JleWCTBHA paauOaKTUBHBIX H3JIyYEHHW 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 uzmydeHus 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. M3mepenue pagnoakTUBHOTO (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 i MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (usuke a1 o0yvaromuxcs,
BBIOPABIIKX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3y4eHUN JAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, ¢opMmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKHU, OBJIAJECHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO EATEIbHOCTHBIN XapaKTep JAHHOTO pas3lelia peaanu3yeTrcs
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 METO/IbI UCCIIEIOBaHUS (DU3UUECKUX SBIICHUH, B TOM
YyucIie 71 TIPOBEPKU TMITOTE3 U NOJYUEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4yHbIE OCHOBBI HAmOOJee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOTIO UCIOJIb30BaHUS PA3IMUHbIX HCTOUHUKOB
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

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) maTpuoTHYECKOT0 BOCIIUTAHUS

— 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:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKIEHUU 00ILIECTBEHHO3HAYHMbBIXU
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKu;

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

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PUM3MUYECKON HAayKu: €€ TrapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU MpPaBWJI 0OE30IaCHOrO TIOBEJIEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

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

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTHBHO€ y4YacTHE€ B PEIICHUM MPAKTHUYECKUX 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 BOCIIMTAHUS

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 — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCSH YCJOBUAM COLMAJBLHOM U NPUPOIHOM
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€ UCCIIEIOBAHUS 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, TuarpaMmMmamMu, HTHOU rpaguKoi M MX KOMOWHAIIMSIMHU.

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
0J1aroxenaTeIbHOCTH OOIICHHUS;



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, IPOCKTA);

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

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHS
no €€ JOCTHKEHUIO: paclpeaeisiTh poyH, OOCYXKIaTh MPOLECCH 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 OOLIMI 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;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(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 NIPeIjlaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTHKEHUS) PEe3ybTaToB
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 €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
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 koHIty 00yueHus B 9 kijiacce npeaMeTHbIE pe3yJbTaThl 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 TEPErpy3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE 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 MOIJIOLIEHUS, alibda-, 0eTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZICPHAs SHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
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 HW3IIyYCHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX  MHUHEPAJIOB,  JICUCTBUE  PAJUOAKTUBHBIX  U3IIyYEHUU
HAOPTaHU3M YEJIOBEKA), IPU ITOM NEPEBOAUTH MPAKTHYECKYIO 3a7auyy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHK) (HU3UUYECKUX
SIBIICHUI;



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
IPYKUHBI, KHHETHYECKash DSHEPIWs, IIOJHAasg MEXaHW4YecKas DSHeprus,
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,
OPUHIUI CYNEpPHO3ULIHUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUCBhIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

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 MCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
IPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢usznyecKkux 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,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHHS 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 © €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);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TPSAMBIX HM3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIeOaHUI MaTeMaTUueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHUsl CBETa OT yrila MaJCHWs W yria MPeIoOMJICHHUS 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;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (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 MaTeMaTUYecKOr0 W TPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWia CcoOuparoniel JIMH3bl, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKITUU, BHIYUCIISTH
3HAYCHUE BEJIMYMHBI M aHAJM3UPOBATh MOJIYYCHHBIE 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 NPUHIUNBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIIUOMETpP, INAaTYUKU II0JIOKEHUSA, PACCTOSHUSA U YCKOPEHMs, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAaHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M  HeoOXoauMble  (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBl U CXEMAaTUYHbBIC PUCYHKHU U3YYEHHBIX TEXHUYECKUX
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)
NPaKTUYECKOIO HCMOJIb30BAHMS (DU3MYECKUX 3HAHUW B TOBCEIHEBHOMN
XKU3HM 711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHSI 30POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBIATh MOUCK HMHPOpMAIMM (PU3NYECKOTO COJEp)KaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYJIMPYSI MOMCKOBBIN 3aMpOC, HAXOAUTD
NyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJyYEHHOW MH(OpMALMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTENIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro  COAEpXaHHs, CIPAaBOUYHbIE MaTepHalbl,
pecypcel cetu HTEpHET, BIafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMUA,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, MIPU 3TOM TIPaMOTHO  HCHOJIb30BAaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ yd4y€ToM OCOOEHHOCTEW ayAuTOpHUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
Konu4yecTBo yacos
Ne n/m HaumeHoBaHue pa3jiejioB H TeM POrpPaMMbl B KoHTpoabHbIe IMpakTuyecKue
cero
padoThI padoThI

Pa3nesa 1.Mexannuyeckne siBJIeHHA
1.1 MexaHn4decKoe NBMKEHUE U CIIOCOOBI €0 OMMCAaHUS 10 1
1.2 B3aumoneiictBue ten 20 1
1.3 3aKOHBI COXPAHEHUS 10

Hroro mo pazneny 40
Pa3nes 2.Mexann4yeckne Ko1e0aHUSA M BOJIHBI
2.1 ‘ MexaHnuecKue KojaeOaHust 3
2.2 ‘ MexaHnuyeckue BOJIHbL. 3BYK 1 3

Hroro no pazgeny 15
Pazgen 3.9/ieKTpOMarHuTHOE 10JIe U 3J1eKTPOMArHUTHbIE BOJIHBI
3.1 ‘ ONEKTPOMAarHUTHOE MOJIE€ U AIEKTPOMAarHUTHBIE BOJIHbI 6 2

Uroro no pazgeny

6

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2
4.2 JIuH3BI U ONTUYECKUE PUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP

Wroro no pazneny 15

Pa3gen 5.KBaHTOBLIE IBJICHUSA




5.1

I/ICHyCKaHI/Ie " MOTJIONICHUE CBE€TA aTOMOM

5.2 CtpoeHue aTOMHOTO sijipa
5.3 SlnepHble peakuuu
Hroro no pazneny 17
Paznen 6.11oBTOpuTEIbHO-00001IaK01IHIT MOAY /b
6.1 [ToBTOpeHue u 0000IIEeHNE conepKaHusI Kypca GU3HKN 9 1
' 3a 7-9 xiacc
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26




9 KUIIACC

KoanuecTBo 4acoB

Ne JlaTa
/i Tema ypoka Beero KoHnTpoJbHbIe IIpakTH4eckue e ——
padoThI padoThI
1 Mexanunueckoe aBuxenue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JBMKEHUS
3 PaBHOMEpPHOE TPAMOIIMHEHOE IBUKEHUE 1
4 HepaBHoMepHOE NMPAMOIMHENHOE ABUKEHHE. 1
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [TpsMonuHeHOe paBHOYCKOPEHHOE 1
JIBU)KEHUE. Y CKOpEHUE
6 Bxoanasi nmarnoctuxa Ne 1 1 1
CKopocTh MPSAMOJIMHEINHOTO
7 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlabopaTopnasi pabora Ne 1 "Onpenenenue
8 YCKOPEHHH Tesla IPH PABHOYCKOPEHHOM 1 1
JBHUKEHUH 10 HAKJIOHHOM II0CKOCTH"
9 Coboxanoe magenue ten. OnbITel [anmnes 1
PaBHOMEpHOE IBMKEHNE IO OKPY’KHOCTH.
10 [Tepuon u yactora oOpamieHus. JlnneitHas u 1
yTJI0Basi CKOPOCTH
11 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1
12 ITepBeriit 3akoH HproToHa. Bektop cuiibl




Bropoi1 3akon Herorona.

13 PaBHopelicTByOIIAs cria

14 Tperuii 3akoH Herorona. Cynepno3unus cui

15 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
HeroTona

16 Cuna ynpyroctu. 3akoH ['yka

17 Pemenue 3amau no teme «Cuina ynpyroctu»

18 JladopaTopnasi padora Ne 2 «OnpenesieHue
JKECTKOCTHU NMPYKUHbD)

19 Cuiia TpeHust

20 Pemenue 3amnay no teme «Cuina TpeHUs»

91 JladopaTopHas padora Ne 3" OnpenesieHue
k03¢ PunuenTa TpeHus cKoJbKkeHus"

99 Pemenue 3agau no reme "3akonsl HeroTOHA.
Cuna ynpyroctu. Cuna tpeHust"

93 Cuta TsSDKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS
Ypok-kondepenuus " [Bu:kenue reJ

24 BOKPYT TPABUTALIMOHHOI0 LIEHTPA
(Coaneunas cucrema). N'anakruxn"

o5 Pemenue 3amau nmo teme "Cuia TSDKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

26 IlepBasg kocMHUYeCKask CKOPOCTb.
HesecomocTs 1 neperpy3ku
PaBHOBecue MaTepraIbHON TOUYKH.

97 AoOcomoTHO TBEpIOE Teno. PaBHOBecHe

TBEPJOTO TEJIA C 3aKPETUIEHHOW OCBIO
BpallleHUs




28

MowmeHT cuisl. LeHTp TsKECTH

Penrenue 3amad mo reMe "MOMEHT CHJIBL.

29
Hentp TsixecTn"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO TEME

30 "MexaHn4yecKoe IBUKEHUE.
Bs3aumogeiictBue Ten"
KonTpoubnas padora Ne 2 o teme

31 "MexaHn4yecKoe JBUKEHHE.
B3aumoneiicrBue Tea'"
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH

32 COXPaHEHHUs UMITyJIbca. YIIPYToe U
HEyIpyroe B3auMOJCICTBUE

33 Pemenue 3aga4 no teme "3aK0H COXpaHEHUS
ummyJbca"

34 Ypok-kondepenuusn ''PeakruBHoe
JABUKCHHE B IPUPOJE M TeXHUKe'

35 Mexanundeckasi paboTa U MOUTHOCTb

36 Paborta cuiibl TSKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS
JladopaTopnasi padora Ne 4 «Onpenesienue

37 padoThI CUJIbI TPEHHUSI IPH PABHOMEPHOM
JABHKEHUH TeJIa N0 TOPU30HTAIbHOI
NOBEPXHOCTH

38 Cas13b sHepruu u padoTsl. [loTeHnmanbHas
SHeprus

39 Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

40 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE




JlabopaTopnasi paGora Ne S«M3yuenune

H 3aKOHA COXPAHEHHS JHePrUum»

42 KonebarenpHOE ABMKEHUE U €TO
XapaKTePUCTUKU

43 3aryxatomue KojiebaHus. BeiHyk1eHHbIS
kosebanus. Pezonanc

44 MaremMaTHuecKuil ¥ NPy KUHHBIM MasITHUKH
Ypok-ucciegopanue «3aBUCHMOCTb

45 NMepuoaa KoJIeOAHUM OT KeCTKOCTH
NPYKHUHBI K MACCHI TPY3a»

46 [IpeBpaltenre sHEPTUU MPU MEXAHUYECKUX
KOJICOaHUIX
JladopaTopnasi padora Ne 6 «Onpenesienue

47 YacTOTHI M NEePUOIa KoJieOaHu i
NPYKUHHOT0 MASITHUKA)
JladopaTopnas padora Ne 7 «[IpoBepka

48 HE3aBHCHUMOCTH MEPHOIA KoJieOaHui
rpy3a, MOABEIIEHHOr0 K HUTH, OT MAaCChI
rpy3a»
Mexanunueckue BoiaHbl. CBOMCTBA

49 MeXaHW4YeCKuX BOJH. [IpoonbHbIe 1
MIOTIEPEYHBIC BOJTHBI
Ypok-koudepenuus '"MexaHudyeckue

50 BOJIHBI B TBépaAOM Teste. CelicMuueckne
BOJIHBI"

51 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

59 JladopaTopHas padora Ne 8 ""Hao/onenue

3aBHCUMOCTH BbICOTHI 3BYKa OT 4aCTOTHI"




53

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

54

55

56

Ypok-kondepernuus "YiabTpasByK
HH(ppa3BYK B IPUPO/Ie U TeXHUKe'"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"3akoHbI coXpaHeHUs. MexaHuyeckue
Kosie0aHusl U BOJHBI"

Kontpoabsnas padora Ne 3 mo reme
"3JakoHbl coxpaHeHUus1. MexaHu4ecKue
KO0JIeOaHHMS U BOJIHBI'"

57

DIIeKTPOMarHuTHOE TOJIE.
3JI€KTpOMaFHI/ITHI)I€ BOJIHBI

58

59

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "lkana
3JIEKTPOMATHUTHBIX BOJIH.
Hcnosib30BaHue 3J1eKTPOMATHUTHBIX BOJIH
IJI coTOBOM cBsA3N"

60

Ypok-ucciaenopanue "M3yuenue cBoiicTB
3J1eKTPOMATHUTHBIX BOJIH ¢ IOMOUIHIO
MOOHJIBHOIO Tes1edona'

61

62

63

Pemenne 3a1a4 Ha OnpeCaACIICHUE YaCTOTHI U
JIJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

DNeKTpOMarHuTHasl IPUPOIa CBETA.
CxopocTtb cBeTa. BonHOBBIE CBOCTBA CBETA
Hcrounvku ceera. [IpsamonuneitHoe

pacnpocTtpaHeHue cBera. 3atMeHus ConHua u
Jlynbl

64

3aKOH OTpa)keHHs CBeTa. 3epkaia. Pemenue




3ala4 Ha IPUMCHCHHUC 3aKOHA OTPaKCHU A

cBeTa

65 [Ipenomienne cBeta. 3aKOH NPEIOMIICHUS
cBeTa
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

66 Hcnonp30BaHre NOTHOTO BHYTPEHHETO
OTpaXKeHMsI B ONTHYECKHXCBETOBOIAX
JlabopaTopnasi padora Ne 9

67 "HccaenoBanne 3aBUCUMOCTH yIJia
NpeJoMJIeHHsI CBETOBOIO JIy4ya OT yrJjia
najeHus Ha rpannue "Bo3ayx-crekyo""
Ypoxk-koudepennus "Ucnosab3oBanue

68 MOJIHOTO BHYTPEHHEr0 OTPAKEeHH:
CBETOBO/bI, ONTHKOBOJOKOHHAS CBS3b"

69 Jlua3el. OnTUdeckas Cuiia JIMH3BI

70 [TocTpoenne n300pakeHUi B JIMH3AX
JlabopaTopHas padora Ne

71 10" Onpenenenne PoKyCHOro paccTOAHUS
U ONITHYECKOH CHJIbI cOOMparoLe JINH3bI"

7 Ypok-koudepenuus "OnTuueckue
JINH30BbIe IpHOopsI"

73 I'ma3 kak ontuueckas cucrema. 3peHue

74 Ypok-koudepenuns "ledpextnl 3peHus.
Kak coxpanurtsb 3penue"

Paznoxenne 6enoro cBera B cieKTp. OMBITHI

75 Hrrotona. CnoxeHne CrieKTpaibHbBIX 1[BETOB.
Hucniepcus ceera

76 JlabopaTopnasi paGora Ne 11 "OnbIThI IO




Pa3JI0KeHHI0 0eJIOr0 CBeTa B CIIEKTP H
BOCHPUSITUIO IIBETA NPeAMETOB MPHU UX
Ha0JII0/IecHUHU Yepe3 BeTOBbIe PUIbTPHI"

Ypok-npaktuky™m "'BosiHoBbIE CBOMCTBA

77 cBeTa: Aucnepcus, nHTepdepenuns u
audppaxous"

78 OmnsiTel Pezepdopaa u rmianerapuas Mojesb
aToMa

79 [Toctynatel bopa. Monens atoma bopa

80 Hcnyckanue 1 norsouieHne cBeTa aTOMOM.
KBanTs1. JInHEHUYaThHIE CIEKTPBI

81 JladbopaTopHasi padora Ne 12
"Ha0aron1eHue CieKTPoOB HCyCKaHus'"

82 PannoakTBHOCTH M €€ BUIBI

83 Crtpoenue atoMHoro siapa. Hykinonnas
MOJIeh

84 PagunoaktuBHbIe npeBparieHus. M30Torsl

85 Pemenue 3amau nmo teme: "PagmnoakTrBHEBIE
npeBpatieHus "

86 ITepuon nomypacnana
Ypok-koHpepenuus ""PagnoakTuBHbIe

87 H3JIy4eHHs B IPUPOJE, MeIHIIHHE,
TexHuke'"

88 SnepHble peakiny. 3aKOHBI COXPAHEHUS
3apsA0BOrO U MacCOBOTO YHCE

89 OHeprus cBA3M aTOMHBIX siep. CBsA3b MacChl
Y DHEPIUH

90 Pemenue 3amau o teme "Snepubie peakiun'




91

Peakuiuu cunTe3a u nenaeHus saep.
Nctounuku sHeprun CosHIa v 3BE311

92

93

94

95

Ypok-koudepenuus "Anepuas
JHepreTuka. JleiicTBUsl paAHOAKTHUBHBIX
H3JIy4YeHHUil HA )KUBbIe OPraHu3Mbl"'

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DNEeKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
SABJICHUS"

KonTpoasHnas padora Ne 4 mo teme
""JJIeKTPOMATHUTHOE TOJIe.
JIeKTPOMarHuTHbIE BOJIHbI. KBaHTOBBIE
saBJeHus"

IloBTOpenue, 0600menue. Jlaboparopubie
padoTsl o Kypcy "'B3anmopeiicreue Tea"

96

[ToBTOpenue, 0606meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJia4 110 TCMC
"TennoBsle nporecch"”

97

98

99

[ToBTOpenue, 0606meHue. Pemenue
pacueTHBIX ¥ KaUECTBEHHBIX 33/1a4 110 TeMe
"KIIJI TerutoBbIX aBUTaTenei"

[ToBTropenue, 06001eHue. Perenne
pacyeTHBIX ¥ Ka4YeCTBEHHBIX 33]1a4 110 TeMe
"KIII anexkTpoycTaHoBOK"

[ToBTropenue, 0600meHue. Pabora ¢

TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUS B
mexaHuke"

100

[ToBTOpenue, o0ob6meHue. Padora ¢




tekctamu 110 teme "Konedauusa v BoJHbI"

[ToBTOpenue, 0600meHue. Pabora ¢

101 1
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS"
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o Teme "KBaHTOBas U siepHast 1
buzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®usuka, 9 knacc/Ilepeimkun .M., I'ytauk E.M., UBanoB A.I., [letpoBa
M.A., AxunonepHoe odmectsoM3narensctBo «IIpocBenienuey;
METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

B.1.JIykamuk. CoopHuK 3ama4 1o ¢pusuke. 7-9 kinacc. M.: [IpocBenienue.
Marepuas KOMIUIEKTA ITIOJHOCTBIO COOTBETCTBYET I IprmepHoii mporpamme no
(u3rKe OCHOBHOTO 00IIEr0 00pa3oBaHus, 0053aT€IbHOMY MUHUMYMY
coliepKaHusl, peKOMEeH10BaH MuHuctepctBoM oOpa3zoBanus PO. CoopHuUk
3aaa4 1o ¢usuke. 7-9 kinaccsl - [epoimkun A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://videouroki.net/

https://resh.edu.ru/

https://www.yaklass.ru/p/fizika/9-klass/

https://phys-oge.sdamgia.ru



