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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKKM Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (¢u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111er0 00pa30BaHMsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIInXCs.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKkre 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHSI TOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

lenn wu3ydeHuss (¢GU3MKK HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUA
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnerun Munncrepctsa npocsemienus Poccuiickoit denepanuu (MpoTokosa oT 3
nexadbps 2019 r. Ne TIK-48H).

ean u3ydyenus Ppu3uKu:

e MpHOOpPETeHHWE HWHTEpeca M CTPEeMJICHHs OOydalomMXCd K HAyYHOMY H3YYECHHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEICTABICHUH O HAYyYHOM METOJE€ TMO3HaHMS U (OPMUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK Pe3ylbTaTa W3Y4eHHUs OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHUE MPEJICTaBICHUNA O posd (PU3UKU AJI Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

e pa3BUTHE TMpPEACTaBICHUI O BO3MOXHBIX cepax Oyaymell npodeccuoHambHOM
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHHIO B ATOM
HaIpaBJICHUU.

JlocTkeHne 3TUX Iened nporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOIEro

00pa3zoBaHus 00eCIIeYnBaCTCS PEIICHUEM CIISIYIONNX 3a4a4.

e MnpuoOpeTeHHe 3HAHUM O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TETUTOBBIX, MIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TpHOOpPETEHHWE YMEHHMM OMNUCHIBATh W OOBSICHATH (PU3NYECKUE SBJICHUS C
WCII0JIb30BAHNEM TOJIy4YEHHBIX 3HAHUM;

e OCBOEHME METOJIOB pEIICHHUS NPOCTEHIINX pPAacy€THBIX 3aJad C HCIOJIb30BAaHHEM
(buznueckux MoJenei, TBOPUECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPUPOAHBIEC SIBICHHUS U  BBIIOJHATH  OIBITHI,
nabopatopHble pabOThl M SKCIEPUMEHTAIBHBIE MCCIEIOBAHUS C MCIOJIb30BAaHUEM
WU3MEpUTENbHBIX TPHUOOPOB;

e OCBOcHHE MPUEMOB pabOThl ¢ WHMOpMaIueld (PU3NIECKOTO COACpKAHUS, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX MJOCTH)KCHMSIX (U3UKH, aHaIU3 U KPUTHYECKOE
OlleHHBaHHE WH(OPMaLIUY;

e 3HAKOMCTBO cO cepamu MpodecCHOHATBHOU S TeNbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTMKEHUSIX (PU3UUYECKOI HAYKH.

Ha usydenne ¢usuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o Gpu3uKe rnepeueHb J1a0opaTOPHBIX padOT U OMBITOB HOCUT
pEKOMEHAATENbHBIA XapaKTep, YYUTENb JIelaeT BHIOOp MpoBeaeHUs JabopaTOpHBIX padoT u
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJYaromMXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHuH, MpesiaraeMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO AK3aMeHa Mo (pusmke.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrkeHne. HepaBHOMepHOEe mpsiMosinHEHOEe nBHKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHOe JBuKeHue. CB0oOOIHOE
nagenue. OnsiTel ['anumes.

PaBHOMepHOE ABMkKEHHE MO OKPY>KHOCTH. Ilepron m yactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBbHOE YCKOPEHUE.

ITepseiit 3axkoH Herorona. Bropon 3axkon Herotona. Tpernii 3akoH HerotoHa.
[TpuHUHMI CyNEepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Chiia TPEHHUS CKOJIbKEHUs, CUja
TPEHUSI TTOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmkenue muaner Bokpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomocTs u neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJa C 3aKPETUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynee Tena. M3meHnenue umiysnbsca. UMmynabe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.

Mexannueckass pabora WM MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbotel. [loTeHIManbHas SHEPTUs Teia, MOJIHIATOrO Haj
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpYyKkuHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETUYECKOM IHEPTUHM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.
1. HaOmroneHre MeXaHUYECKOTO JBMXKCHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTE€d W TPACKTOPUN [BUKEHUS OAHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tela 0 OKPY>KHOCTH.

HabGmronenrne MexaHU4eCKuX SBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUH
OTHOCHUTEJIbHO KaOuHeTa (PU3uku.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUU TeEN.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGnionenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKON SHEPIUU NIPU ABUKEHHUH TEJIa MO IEUCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOH TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIKCHUM Teja
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTnueckuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxatomue  KojeOaHus.  BeIHyxkIeHHble ~ KoieOaHusi.  Pe3oHaHnc.
Mexannyeckue BoJIHBL. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomosibHbie U



[IOIIepeYHble  BOJHBL. JIJIMHA BOJIHBI U CKOPOCTh €€ PacHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3BykKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1.
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HaGmonenne xoneGaHuii Tel MOJ JEUCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.

Habmonenme BIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpanenue npoI0IbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIEIIN).
Habmonenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuvie padbomot u onvimot.

1.

7.

OmnpeneneHue 4YacTOThl U TMepuUoja KojaeOaHUW MaTeMaTHYECKOTO
MasiITHUKA.

OrnpeneneHue 4acToThl U Neproja KojaeObaHu Mpy>KMHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TIeproa KojaeOaHuN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Mepuoa KOaeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Tpy3a.

[IpoBepka He3aBUCUMOCTH Tiepuoja KoJieOaHUN Tpy3a, MOJBEHIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojia  KoJieOaHuM
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa

3JIEKTPOMATrHUTHBIX BOJIH. [lIkanma »ieKTpoMarHUTHBIX BOJH. Mcmonp3oBaHue
3JIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DnekTpoMaruuTHas npupoaa cBera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA

CBCTa.

Jemoncmpauuu.

1.
2.

CBolicTBa JEKTPOMArHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamopnwie padbomot u onvimot.

1.

N3yyenue CBOWCTB IIEKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOUIBLHOTO
TenedoHa.



Paznen 11. CBeroBble sIBJICHHS.

JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue ceta. 3atMeHust Coinnina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKaJio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpaXxeHue cBera. VCcnonb30BaHHE TOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xoxp onayuedr B guHze. OnTuueckass cucrteMma (Qortoamnmapara,
MUKPOCKOIAa M Tejeckomna. ['ma3 kak onruueckas cuctema. biaum3opykocTh u
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBerTa.

[Tonyuenue n300pa’keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue caera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiie JuH3e.

XoJ JIydeu B pacCeHBarolIe JINH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 6emoro cBeTa B CHEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanne 3aBUCUMOCTH YIUVIA OTPa)KEHUsI CBETOBOIO Jyda OT yria
HaJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MPEIMETa B INIOCKOM 3epKale.

3. HccrnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuenne N300pa’keHUM C TOMOIIBIO COOUPAIOIIEH JTHH3BI.
Omnpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMBITHI IO PA3T0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmBITBI TI0O BOCTPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJICHUU dYepe3
I[BETOBBIC (PMIIHTPHI.
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Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna u miaHerapHas mMojenb atoma. Mogaens atoma bopa.
Hcnyckanue u nornonieHne ceeta arToMmoM. KBaHThl. JInHEWYaTbIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hyxkimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npespanieHus. [lepuon nomypacmnana aTOMHBIX SIEP.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M dHEpruu. Peakunum cuHTE3a H
nenenus anep. Ucrounuku sHeprun CoJiHIA U 3BE3.

SAnepnas sHepreruka. J[eWCTBUS pPAAMOAKTUBHBIX W3JIYYEHUN HA >KUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CnekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3IMyHbIX Ia30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOAYITH IPEIHA3HAYECH JIJISl CUCTEMAaTU3aINH
U 0000ImeHusT TPEIMETHOTO  COJAEpX)aHUS W ONbITa  JIEITEIHbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETro Kypca (PU3MKH, a TaKXkKe JJIs TMOJATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo ¢u3uke g 00ydJaroluxcs,
BBIOpaBIINX 3TOT Y4EOHBIH MpeaMeET.

IIpn M3yd4eHMH JAHHOTO MOIYJIS PEAIM3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METanpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHus, (QopMHUpYETC
€CTECTBEHHOHAY4YHAasi TPAaMOTHOCTh: OCBOCHHE HAy4HBIX METOJOB MCCIEIOBAHUSA
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpuHUMNIMANBHO JEATEIBHOCTHBIA XapaKTep aHHOTO pasjielia peain3yeTcs
32 CY€T TOro, YTO OOy4arolluecs BBIIOJHAKOT 3aJaHus, B KOTOPBIX WM
IpeIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
HCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA NPEBPALIEHUSA U COXPAHEHUs BCEX M3BECTHBIX BUIOB
DHEPTHH.

IINTIAHUPYEMBIE PE3VYJBbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUsI HAMPaBICHO

Ha JIOCTHKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHBIX

PE3yJIbTATOB.

B pesynbraTe u3ydenus pu3nku Ha ypOBHE OCHOBHOTO 0OIIEero 00pa3oBaHuUs

y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B

YaCTH:

e 1) IATPUMOTHYECKOT0 BOCTIMTAHMS:

e — MpPOSIBJICHHE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
buznuecKon HAyKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpakIaAHCKOIO M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

e — FOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCY>KJE€HHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTHYECKUM TMPUMEHEHHUEM
JTOCTH)KCHUHN (DU3UKWU;

e — OCO3HAHHE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIUIOB B ACSATEIBHOCTU
Y4EHOI0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCIPHUSITHE ACTETUYECKUX KA4eCTB (PU3MUECKONW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

e — OCO3HAaHHE IEHHOCTH (U3NYECKON HAyKH KaK MOIIHOIO HHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHM, BaXXHEUIIENW COCTABIISIOLICH
KYJbTYpBI;

e — pa3BUTHE HAYYHOU JOOO3HATEIBLHOCTH, MHTEpPECAa K KCCIEN0BATEIbCKON
NEATEIbHOCTH;

e 5) ¢opMupoBaHuST  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronmoIyyms:



— OCO3HaHHE LIEHHOCTM 0e30macHoro obOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTU MpaBuil O€30MacHOTO TMOBEACHUS Ha
TpaHCIOPTE, Ha JOpPOrax, C BJIECKTPUUYECKUM M TEIJIOBBIM OO0OpPYJOBAaHUEM B
JIOMAIITHUX YCJIOBUSX;

— c(hopMuUpOBaHHOCTh HaBbIKa pe(dIeKCHH, MPU3HAHHE CBOETO IpaBa Ha
OImKOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;

6) TPy10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUECKUX 3ajady (B paMKaxX CEMbH,
oOpa3oBaTeIbHON  OpraHu3aliy, Topoja, Kpas) TEXHOJOTMYECKOH U
COITMAJIbHOM HAIPaBJIICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIHUYECKUX
3HAHMMU;

— MUHTEPEC K MPAKTUUECKOMY U3Y4eHUI0 npodeccuit, CBSI3aHHBIX C (U3UKOM;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

— OpHUEHTaIUs Ha NMPUMEHCHHE (HU3UYCCKUX 3HAHWH JJIS pelIcHUs 3aaad B
o0JlacTl OKpY’Karolied Ccpenbl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

— OCO3HAHHUE TJIOOATBHOTO XapaKTepa IKOJOTUYECKHX MpoOJieM M MyTer ux
pElIeHHUS;

8) aganTanum K M3MEHSIIOIIMMCH YCJOBHSIM CONMAJbHON W NMPUPOTHOMH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJECUCTBUM TPH BBIMOJIHEHUU HCCIEAOBAHUM U
NPOEKTOB (U3MUECKOW HANpPaBICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO
NeSITEeBHOCTD;

— MOTPeOHOCTH B (POPMHUPOBAHUHN HOBBIX 3HAHHUH, B TOM 4yHnciie (POPMyIHpOBAThH
UJIeH, TIOHATHUS, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBICHUAX;

— OCO3HaHue e(PUIMTOB COOCTBEHHBIX 3HAHUIA M KOMIIETEHTHOCTEH B 00JIaCTH
buzuky;

— TUTAaHUPOBAaHUE CBOETO pPa3BUTHS B NPHOOPETCHHH HOBBIX (HU3UYECKUX
3HAHMM;

— CTPEMJICHHE aHATTM3UPOBATH U BISBIISATH B3aUMOCBSI3H MPUPO/IBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECCKUX 3HAHUM;

— OIIEHKA CBOMX JEHCTBHI C Y4Y€TOM BIHMSHUA HA OKPYXKAIOIIYIO Cpemdy,
BO3MOYKHBIX TJIOOATBHBIX MTOCIIEICTBHM.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBO€HUs MporpamMmbl Mo (HU3MKE HAa YpPOBHE OCHOBHOIO

oO1iero oopazoBanus y o0ydaromierocst Oyayt chopMUpOBaHbI MeTaNpeAMeTHbIE



pe3yJIbTaThl, BKIIIOYAIOIINE O3HABATEIbHBIE YHUBEPCATbHBIE YUeOHbIE AeCTBUS,
KOMMYHUKATHBHBIE  yHMBEPCAJIbHbIE  Y4eOHblE  JIEUCTBHS,  PETYJISTUBHBIC
YHUBEpCAJIbHbIEC YU€OHBIE IEHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBUS

Ba3oBble JJornuecKkue 1edcTBUA:

BBISIBISATE M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

yCTaHABJIMBATh CYHUIECTBEHHBIN MPU3HAK KJacCU(UKAIIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh TIPUYMHHO--CJIE/ICTBEHHBIE CBA3M TPU HU3YyYEHUU (HU3MUECKUX
SBJICHUN U TMPOIIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aMMOCBSI3AX
(bu3MUeCKUX BETUYHH;

CaMOCTOSATETILHO BBIOMpPATh CHOcO0 perieHus y4eOHOM (Qu3nueckon
3aau (CpaBHEHHE HECKOJIbKHMX BapUaHTOB pEIlIEHUs, BHIOOp Haubosee
HOJIXOMASILEro ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBaTeLCKHAE TeCTBHUSA .

MCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUTAHY OTIBIT, HECJIOXKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HCCle0BaHue (PU3MIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYSHHYIO B X0/ UCCIICIOBAHUS WIIH SKCIICPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pE3yJbTaTamM
IPOBEIEHHOTO HAOIIOICHMSI, OTIBITA, UCCIIEOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee Ppa3BUTHE  (PUBHMUECKHUX
MIPOIIECCOB, a TAK)KE BBIABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

IPUMEHSATh Pa3IuIHbIC METOIbI, HHCTPYMEHTBI M 3aIPOCHI IIPH TOUCKE U
orObope HMH(pOPMAIIMU WM JAHHBIX C YY4ETOM NPEIOKEHHOW YydeOHOM
bu3nyecKoi 3aaauu;

aHAJU3MPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETHPOBATh HHOOPMAIIHIO
Pa3IMYHBIX BUIOB U (DOPM IIPEACTABICHUS,



CaMOCTOSATEJILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpPEICTaBICHUS
uHQOpMalMM W WUIIOCTPUPOBATH pElIaeMble 3aJladyd  HECJIOKHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B X0/ 00CYXJeHHsI y4eOHOro maTepuaia, pe3ybTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY 00CYXIaeMO TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha pEUICHHWE 3a/Jaydl W TMOAJep KaHue
0J1aro’KeaaTeIbHOCTH OOIICHMS,

COTIOCTABIISAITh CBOM CYXICHHS C CYXJCHUAMH JPYTHX YYaCTHHKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIATH PE3YJIbTAThI BBIMOJTHEHHOTO (PU3MUECKOTO OTBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHIYAIbHOW pa0bOThl TpH peHIeHUH KOHKPETHOW (du3mueckoi
npo0JIeMBbl;

NPUHUMATh LN COBMECTHOW JIEATEIHHOCTH, OPTaHU30BHIBAThH JIEHCTBUS
no e€ JMOCTIKEHHWIO: pAaCIpeNeNsiTh pOJIM, OOCYXAaTh MPOIECCHl |
pe3yIbTaThl COBMECTHON paboThl, 0000IIaTh MHEHUS] HECKOJIBKHX JIIOCH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHUTasi KAYECTBEHHOI'O Pe3ysibTaTa Io
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JEHCTBUS C JOPYTUMH
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTFHO C(OPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHbIe YHHBepcalbHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKM3HEHHBIX M YY€OHBIX CHUTYaIHSIX, TPEOYIOITNX
TUTSE petieHust GU3NIeCKUX 3HAHUI;

OpPUEHTHPOBATHCA B  PA3IMYHBIX MOAXOJAX MPUHATHUS  PELICHUI
(MHAMBUAYaAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PEIICHUI
TPYTITION);

CaMOCTOSITEJIbHO COCTaBIIAThH aJTOPUTM PEIICHUs] PU3HUECKOHN 3aauu WU
IJiaHa MCCJEAOBaHUs C YUYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAILIMH U MIpe1jiarath MiaH €€ N3MEHCHUS,



OOBSACHATh NPUYMHBI  JOCTHXKEHUSA (HEIOCTHIKEHHsS])) pPE3yJIbTaTOB
NEeSATENbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUEeCKOro  MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO JPYIrOro YeJIOBEKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TeMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
IpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelieHnH GU3NUECKUX 3a7ad WIN
B YTBEPKJEHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xonIy oOyuenusi B 9 Kiaacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIMXCS YMEHUM:

UCIONb30BaTh MOHSTUSI: CUCTeMa OTCYETA, MaTepualibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHMYECKOT'O JBIDKCHHS, Jaedopmalus
(ympyrasi, TiacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPErpy3Ku, HEHTP TKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TKECTU TBEPAOIrO Tella, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJHBI,
IIKaja JEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTbD,
CIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, alb(a-, 0eTa- U raMMa-u3IydeHuUs,
U30TOIBI, SIACpPHAs YHEPTETHKA;

paznuyath sBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSAMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
NaJ€HUE TeJl, PABHOMEPHOE JIBH>)KEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHHUE, KOJIeOATEIbHOE ABIKCHHE (3aTyXaromue |
BBIHYKJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKCHUE
3ByKa, MNPSIMOJIMHEITHOE PacCIpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEHHE OEIOro CBeTa B
CIIEKTp U CJOXXEHHME CHEKTPaJIbHbIX I[BETOB, JHUCIEPCHUS] CBETA,
€CTEeCTBEHHas! PaJMOAKTUBHOCTh, BOZHHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YEeHUs1) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUYECKHX SBICHUH B
OKpYy)KaromeM Mupe (B TOM uuclie (PU3NYECKUE SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTIUBBI, IBUKEHUE TUIaHET COJIHEUHON CUCTEMBI, PEaKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB JKHUBOTHBIMU,



3EMJICTPSACEHUE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B MPHUPOJIe, OMOJOTUYECKOE JIEUCTBUE BHAMMOTO,
yIbTPA(PUOIETOBOTO M PEHTTEHOBCKOTO HW3JIYYEHUM, €eCTECTBEHHBIN
paauoaKTUBHBIN (DOH, KOCMUYECKHE JIYYd, PATUOAKTHUBHOE H3IIyUYCHUE
NPUPOAHBIX MHUHEPANIOB, JIEMCTBUE pPAAUMOAKTHBHBIX W3JIYYCHUH Ha
OpraHuW3M 4YeJIOBEKa), MPHU ATOM TMEPEBOIUTh MPAKTUUECKYIO 3ajadyy B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHUCHIBATh U3YUYCHHBIC CBOMCTBA TN M (PU3UUYECKUE SIBJICHUS, UCIIOJIb3YS
dbu3uUeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela TpH
HEPAaBHOMEPHOM JIBMOKEHHUM, YCKOPEHHUE, IMEPEMENICHUE, MYyTh, YIJOBasd
CKOpOCTb, CHJIA TPEHHMS, CHJIa YIOPYrOCTH, CWia TSXKECTH, YCKOPEHUE
CBOOOJIHOTO TMAJICHUsI, BEC TeJla, UMIIYJbC Telld, HUMITYJIbC CHIIBI,
MexaHudyeckass paboTra W MOIIHOCTh, TMOTCHIMAIbHAS DHEPrus Tela,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAS SHEPTUsSl CXKATOU
NpY>XUHBI, KUHETUYECKas DSHEPrus, IOJHasg MEXaHWYecKas »JHeprus,
NEepPUOJI U YacToTa KojaeOaHuM, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNIb MPETOMIICHUSI CPEJIbl), IPHU ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICH HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsT W EAUHMIIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTpOUTH TpavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;
XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SBJICHHUS W TMPOLECCHI,
UCIIONIb3YSl 3aKOH COXPAaHEHUS SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CHWJI, NPUHIMUI OTHOCUTEIbHOCTH [anmumies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUSI MMITYJIbCA, 3aKOHBI OTPaXEHUS U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOI'O YHUCEI
IpU SJIEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIMCBIBATh €r0 MaTeMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCHI M CBOMCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CHUTYallUl MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBsicHEeHHe u3 2-3
JOTUYECKUX IIAroB C OMOPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SIBJIICHUI, (PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemath pacy€THBIE 3amayd  (OmUparoniMecs Ha CUcTeMy u3  2-3
YPaBHEHHI ), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (DU3UIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUChIBATh KPATKOE
yCIIOBHE, BBISIBISATh HEIOCTAIONIME WM M30BITOUHBIC JAHHBIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsI PEIICHUS, TPOBOJUTh PACUETHI U



OIICHWBATh PEATMCTHUYHOCTh TMOJYYECHHOTO 3HAYCHHUS  (HU3UIECKOU
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TPH TOMOIIH
(GU3HYECKHX METOJOB, HCIIONB3Yysl ONHUCAHHWE WCCICIOBAHUS, BBIICIATH
IpoBepsIeMOEe  TIPEJIIOJIOKECHUE, OIEHUBATh MPaBUIBLHOCTh  IOPSIKA
NPOBEJICHNS  WCCIICIOBAHUS, JIeJlaTh  BBIBOABI, HMHTEPIPETHPOBATH
PE3yNIbTAaThl HAOIIOCHHUH B OIBITOB;

NPOBOAUTL OMNBITBI 1O HAOMIOAEHUIO (PU3WYCCKUX SIBICHUN WIH
¢u3HUeCKrX CBOWCTB TeNl (M3y4eHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHECHUSI DHEPTUH, 3aBUCHUMOCTh IEepHUoAa KOJICOAHWW MPYKUHHOTO
MasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJCOAHMH, IPIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs TpeaMeTa B CcoOuparomieit
JWH3e, HAOJIOJCHUE CIUIOIIHBIX M JIMHCHYAThIX CIICKTPOB HW3JTyUCHUS):
CaMOCTOSITETLHO ~ COOMpaTh yCTAaHOBKY W3 HM30BITOYHOrO Habopa
o0oOpyZOBaHUs, OINHCHIBATH  XOJI OMbITAa W  €ro  Pe3yJbTaThl,
(bOpMyITHPOBATH BHIBOIBL;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHUH, Oompenensis
CpelHee 3HaYeHHe Uu3MepAeMON BeJIUYUHBI ((POKYCHOE paccTosHUE
cobuparorieli JIMH3bI), OOOCHOBBIBATH BHIOOp crmoco0a HU3MEpeHUs
(u3MepuTenbHOTO Mpudopa);

NPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHHUM (3aBUCUMOCTH NYyTH OT BPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHUM 0€3 HayalbHOW CKOPOCTH, IMEpHoja
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJWHBI HUTH, 3aBUCHUMOCTU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria MpeloOMJICHHsS OT yria
najeHus): IUJIAHUPOBAaTh HCCJIEJIOBAHHME, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DHUKCHPOBATh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
du3nUecknxX BENIWYUH B BHUjE TaOIUIl M TpaduKOB, AeiaTh BHIBOJABI IO
pe3yNnbTaTaM HCCIICIOBAHUS;

IPOBOANTh KOCBEHHBIE W3MEPEHUS (PU3NUYECKUX BEITUYUH (CpeaHsis
CKOPOCTh ¥ YyCKOPEHHE Tella TMPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMECHT
TPEHHSI CKOJNBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa H
nepuoy; KoyieOaHWi MaTeMaTUYecKOro W TMPYKWHHOTO MAasTHUKOB,
onTHYECKas cuia coOuparoued JUH3bI, PAAHMOAKTUBHBIA  (POH):
MJIAaHUPOBATh HM3MEPEHUS, COOMpATh SKCTIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIEAys MPEAIOKCHHOW MHCTPYKIIMH, BBIYUCISATH



3HAYCHHE BEIMYMHBI U aHATM3UPOBATH OTYUYEHHBIE PE3YIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPECHHIA;

coOJr01aTh MpaBUila TEXHUKU O€300aCHOCTH IIPpH paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYCHHBIX (HU3UYECKUX MOJIETCH:
MaTepHuajibHasg TOYKa, Aa0COJIOTHO TBEPAOE TENO, TOUYECUYHBIM HMCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENIb aroMma, HYKJIOHHas
MO/IETh aTOMHOTO Spa;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWHCTB C OMOpPOM Ha WX omucaHus (B TOM 4YHCIIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HUCHOIB3ys 3HAHUSA O
CBOWMCTBaX (U3MYECKHX SIBICHHA ¥  HEOOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMATHYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
NPy pElIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHUYECKHUE CXEMBI st
NOCTPOEHUS N300pakeHNH B TUIOCKOM 3€pKajie U COOMparoIei TuH3e;
NPUBOAWTh  TpPUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIh30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIIATh TMOUCK HHPOpMAIUU  (HU3NYECKOTO COACPKAHHUSI B
HHTepHEeTe, caMOCTOSATEIBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpoC, HAXOIUTh
IYTH OTpPEACIICHUS JOCTOBEPHOCTH MOJTyUYEeHHOW MH(pOpMAIMu HA OCHOBE
UMEIOIIUXCS 3HAHUN U JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOTHEHUHN YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (pU3MUecKoro - Ccoaep)KaHMs, CIIPAaBOYHBIE  MaTepHabl,
pecypcbl cetu MIHTEepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
I/IH(I)OpMaI_[I/II/I U3 HCCKOJBKHX HMCTOYHHKOB (I)I/ISI/ILIGCKOFO COACPIKaHUA, HY6J'II/I‘{HO

NpEACTaBJIATb PC3YIbTAThI HpO@KTHOfI WM HCCIEI0BATEIbCKOM ACATCIIBHOCTHU, IIPU
9TOM T'PaMOTHO HCIIOJIbL30BATh I/I3y‘IeHHBII>'I TIOHSATUHHBIN arrmapar nu3y4yacMoro paszacia

Gusuku W compoBokgaTh  BBICTYIUICHHE TPE3CHTAlMed C  y4ETOM
0COOEHHOCTEW ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 1 bubmmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHECHUS 10 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannyeckue KoJ1e0aHUs U BOJHBI
2.1 MexaHn4ecKre KoaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wtoro mo pazneny 6

Pa3nen 4. CBeToBEI€e SIBJEHUS



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

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:el{l/lﬂ sgg’aizil;fenbﬂble
padoTsbI padoThI pecypest

1 MexaHnueckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXaHUYECKOT'0 IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TiockocTh"
CBoOoHOe nagenue Tei. OMbIThI

8 lNanunes BxoaHast KOHTpoOJIbHAS 1 1

pabota



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

PaBHOMEpHOE IBUKEHHUE 110
okpyxHoctu. Ilepron u yacrora

bubmuoreka [JOK

o oOpaienus. JInHeliHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTHU

10 LenTpocTpeMHuTENbEHOE YCKOPEHUE

11 IIepseiit 3akoH Herotona. Bexrop bubnnorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612

12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByrOmas cuita https://m.edsoo.ru/ff0ae72a

13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982

14 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c

bubnuoreka [IOK

15 Cuna ynpyroetit. 3akoi [yka https:// m.edso;I ru/ff0aeca2

16 Pemenue 3agaq mo teme «Cuia
YOPYTOCTH»

17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28

bubnuoreka [JOK

18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738

19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26

20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
Kod(duIIMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI

21 HeroroHna. CII[/IJ'Ia ynpyroctu. Cuna bubmiorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO Bubmmorexa LIOK
' p A https://m.edsoo.ru/ff0af044
MaJCHUS
VYpoxk-koupepenuus "JIBKeHne el
23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"
Pemenne 3agau mo reme "Cuna
24 TSDKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHON TOUKHU.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUS

27 MowmeHT cuibl. LleHTp TsKecTH

28 Pemenne 3agau mo reme "MoMeHT bubmuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHON paboTe 1Mo

29 TeMe "MexaHnuecKoe IBMKEHNE Eubmorexa HOK

N | ’ https://m.edso0.ru/ff0b0408
BsaumoneiictBue Ten
KounTtponbHas pabora o teme
30 "MexaHU4eCcKOe JTBIKCHUE bubmmorexa [JOK
N g | ’ https://m.edso0.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynsc Tena. Ummynsc cuisl. 3akoH
31 COXpaHEHUs UMITyJIbca. YTPYroe u bubmmorexa [IOK
P Y o pyT https://m.edsoo.ru/ffob07fa
HEYNpyroe B3auMoIeHCTBHE
32 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHUs UMIysbca"

https://m.edsoo.ru/ff0b096¢

VYpoxk-koupepenuus "PeaktuBHOE

33 JBIKEHUE B MIPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 Mexanndeckasi paboTa U MOIITHOCTh httos://m.edso.ru/f0b0ag4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YIOPYTOCTH M CHJIBI TPEHHUSI https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBHKEHUH TeJIa 10
TOPU30HTAIIBHON TTIOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboThI.
[TorenumanpHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlaGopaTtopHnas pabdora «3y4yeHue bubnuoreka [JOK
3aKOHA COXPaHEHHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHUE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroue KojebaHus. bubnuoreka [IOK
Broinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINA
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTh
N bubnuoreka [JOK
44 nepro/ia KoJeOaHuii OT KECTKOCTH

IPYKUHBI U MacChl Tpy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEPUOJIa KOJIeOaHMit
MPYKUHHOTO MasSTHHKA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH TMEPH0/1a KOJIeOaHMi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAacchl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyeckue BOJHEI"

50

3Byk. PactipocTpaHeHue 1 0TpakeHue
3ByKa

o1

Ypok-uccnenosanue "Habmronenune
3aBHCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepenmus "YnbTpa3ByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOI‘/’I pa60Te 18(0)

Teme "3aKOHBI COXPaHEHHUS.
MexaHunueckue kojaeOaHust U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtposneHas paboTa o teme



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3akoHbI coXxpaHeHUsl. MexaHn4ecKue
KoJieOaHus U BOJHBI"

DNEeKTPOMarHuTHOE TOJIE.

bubmmoreka [{OK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
Ypok-konpepenuus "lkana
58 AIEKTPOMAarHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonp30BaHue 3J1EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
Ypok-uccnenoanue "N3yueHne
. bubmuorexa [JOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOHMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoOMarHuTHasi MPUpPOJa CBETA.
61 Ckopoctb cBeTa. BonHoBbIe cBOMCTBa Bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
62 acIpoOCTPaHEHHE CBETA. 3aTMEHUS bubmorexa HOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakE€HHUs CBETa. 3epKajia.
63 PemeHHep3a adv Ha Il I/IMeHel:I)-II/Ie bubmmorexa [JOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 IIpenomnenne cBera. 3aKoH bubnuoreka [IOK
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [lonHOE BHYTpEHHEE OTPAKEHHUE CBETA. bubnuorexa [IOK

Hcnonp30BaHuE MOJTHOTO BHYTPCHHECTO

https://m.edsoo.ru/ff0b3c5c¢c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

OTPAXKCHUSA B OIITUICCKHUX CBECTOBOJAAaX

JlaboparopHnas padota "MccrnenoBanne
3aBUCHMOCTH YIJIa TPEIOMIICHUSI

66
CBETOBOTIO Jy4a OT yIJla NaJeHus Ha
rpasuue "Bo3yx-crexsio""

Ypok-koHpepenmus "Vcnonb3oBanne

67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTHYeCKas Cujla JIMH3BI bubmmorera [JOK

https://m.edsoo.ru/ffOb3f2c

69 [TocTpoeHme M300paXKeHUH B IMH3AX bubmorera [JOK

https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas pabdota "Onpenenenue
. b

70 (hOKYCHOTO PacCTOSIHHUS M ONITUYECKON nommorexa TJOK
CHTE cobparomedi 35" https://m.edsoo.ru/ff0b4206

71 Ypoxk-koupepenius "OnTuyueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 xak ontuyeckasi cuctema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTbr
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIEKT.

74 Onbitel HetoToHa. Crioxkenue bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JIaGopatopHas padota "OnbITh IO Bu6 OK

75 pa3oKeHUIo OEJI0ro CBeTa B CIEKTP U nomorexa L

BOCIIPUATHUIO BETA MPEAMCTOB IIPU UX

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

HaOJI0IEHUH Yepe3 [BETOBbIC
¢bmibTph"

VYpok-npaktukym "BosHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHtys u audpaxmus”
77 OmnbiTel Pesepdopaa u muranerapuast bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcenyckanue v noryonieHue cBera
. bubnuorexa [JOK
79 aromoMm. KBanThel. JIuneituateie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-nipaktukym "HabGmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHIBI Bubnmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenne atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. bubnuoreka [JOK
N3oTomb! https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bubnuoreka [JOK
"PagnoakTrBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon nomypacmana
Ypoxk-koHdepenus "PaqnoakTuBHbIC
86 1/13131 eHI/Ii([b Bpn ; o7ie MI; UIIIHE bubmmorexa [JOK
1 . PHPOAE, MEMIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakiuu. 3aKOHbBI
AeP peatht bubnuoreka [JOK
87 COXPAaHEHHUS 3apsJ0BOIO U MacCOBOTO

YHUCCJI

https://m.edsoo.ru/ff0cl1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3U aTOMHBIX siiep. CBsi3b
MacChl U SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no reme "AnepHeie
peakuun"

90

Peakiuu cuHTe3a U JETICHUS IEP.
Wcrounuku sHeprun CosHua U 3BE3]

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepenuus "AnepHas
sHepreTuka. Jlencreus
paaOaKTUBHBIX U3JIYYEHUI HA )KUBbIC
OpraHu3mbl"

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBbIE siBEHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHas paboTa o teme
"DeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBsbIe siBIeHUS"

94

[ToBTOpEHME, 06OOIICHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue Ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYeTHBIX M KAYECTBEHHBIX 3a/a4 10
teme "TemnoBsie mpoiecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix ABUTaTEnen"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmenue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, oboOIICHNE.
JIaboparopHbie pabOTHI IO KYypCy
"CBeToBbIe siBIICHUSA"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpenue, o6o6menue. Padora c
TEKCTaMU 10 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHHKe"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, 0606menue. Pabora c
tekcraMmu 110 TeMe "Konebauusa u
BOJIHBI"

bubmmoreka [IOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o6menue. Pabora ¢
TekctaMu 110 TeMe "CBeToBBIE
saBJjeHus"

bu6moreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6o6menue. Pabora ¢
TexcTtamu 1o Teme "KBaHTOBas u
snepHas Gpu3uKa' uToroBas
KOHTpOJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

27
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppiukun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» Gdusuka: §8-i knacc: 0a30BbIN ypoBEHb: YueOHUK, 8 kinacc/ [leppimkun 1. M.,
Npanor A. 1., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBemeHue»

» dusuka: 9-i knacc: 0a30BbIN ypoBeHb: YueOHUK, 9 knacc/ [leppimkun 1. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKimoHepHOE 00IIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccwiickast anextponHas mkosna. https://resh.edu.ru/

«Yuu.py» — https://uchi.ru/

«Sunekc. Yueonuk» https://education.yandex.ru/home/

«IKmacey . https://www.yaklass.ru/

dokcdopn https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online

«MapxkeTtmeic 00pa3zoBaTEIbHbIX YCIYT»



«SAunpekey, «1Cy», «Yun.py», «Ckalienr», «Koasapacy,
u3natenbetBO «IIpocBenenne» u npyrue. https://elducation.ru/
«UuaTepuerY pok» —. https://interneturok.ru/

Oobpa3zoBatenbHas miardopma «Jlekray . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/






