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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHWWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaétoM deaepanbHON paboyelt MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArONIMXCS W OpPTaHU3AlMI0 H3yUCHUS
(bU3MKKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuanina
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COAECPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomued u GU3HIECKOU
reorpaduei, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYIO KapTUHY  MHpa,
MPEeJOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOro 0O0pa3oBaHUSl B CTPYKType OOIIETo
oOpa3oBaHHsI COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenne @usukun Ha 0a30BOM YpOBHE MpeIIojiaraeT OBJaJCHHE
CIEIYIOIMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHBIE U UCIOJb30BaTh  HAay4YHbIC
JI0Ka3aTeIbCTBA JIJISl [TOTYUYEHHUS BHIBOJIOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepauuu, peagu3yromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPKAEHHON peUICHHEM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

MpUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydJaronuxcsi K HayYHOMY
M3YUYCHHIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
po(eCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJIbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oOrrero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKUE SBICHHS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCIIONB30BaHUEM (PU3UYECKHX MOJeNeld, TBOPUECKUX W TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO €O cepaMu poPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
Ki1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno0).



[Ipennaraemspiii B mporpaMmmMe mo (GU3MKE MEepedeHb Jab0paTOPHBIX padoT H
OIIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 33aJIaHUM, MPeaJiaraéMbIX B paMKax
OCHOBHOT'O TOCYJJaAPCTBEHHOTO PK3aMeHa 1o (hu3ukKe.



COILEPKXAHUE OBYUYEHUA
9 KITIACC

Paszpnes 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe ABMXeHHE. MarepuanpHas Touka. Cucrema OTCUéTa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHENHOE
nBuxxeHne. HepaBHOMepHOE NmpsaMoJIMHETHOE ABMKeHHE. CpenHsas 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOE npsiMoJIMHENHHOEe JBHkeHue. (CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u ydacrora oOparieHus.
JluneriHas U yriioBas CKOpocTH. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

Ilepsoiii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tperuit 3akon HeroTona.
IIpyHLIMT CyNIepIIO3ULUHU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUS CKOJIbKEHUS, CUJla
TPEHUs IOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
nafgeHus. JlBwxenue ruraner Bokpyr Comnua. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHOBecue marepuanbHON TOUYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec Tena. M3menenue umiynbsca. IMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEepruu U padbotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO Hal
IMOBEPXHOCTHIO 3eMIH. [loTeHManbHas s3Heprust cxaTou npykuHbl. Knnernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NyT€W W TPAECKTOPUM JBHKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanne Npu3HakoB PaBHOYCKOPEHHOTO JIBUXKEHUSI.

HaGnronenue nBr>xeHus Tejia mo OKpyKHOCTH.

Habmroenne MexaHu4eCcKuX SIBICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JIBUKECHUHU
OTHOCUTENBHO KaOMHEeTa PU3UKHU.

o vk~ w



8.
9.

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

3aBUCUMOCTb YCKOPEHUS TeJla OT MaccChl Teja M JEHCTBYIOLIEH Ha HEro
CHJIBI.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TET.

W3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua umiysibca mpu B3aUMOACHCTBUU TEIL.

[IpeoOpa3oBanus SHEPrUM PU B3aUMOAECUCTBUN TEJL.

CoxpaHeHne UMITyJIbCa IPU HEYIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHUYECKOM SHEPTUH MPU ABUKEHUU TeNA MOJ IeUCTBUEM
MPY>KUHBI.

Jlabopamophule padbomot u onvimel.

1.

10.

11.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JallbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS IIAPUKA WU TEIEHKKHU.

Ornpenenenue CpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapyKa M0 HAKJIOHHOW ITIOCKOCTH.

Onpenenenue yCKOpPeHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH T10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBIDKEHUHM O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKCHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  yOPYTOCTH TMPU TOABEME TIpy3a C
MCIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS YIHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA W BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepro,
4acTOTa, aMIUIATya. MareMaTH4eCKUil U NPYKUHHbIA MasTHUKU. [IpeBpamenue
DHEPTUU TP KOJIEOATEITHHOM JIBIKCHHH.

3aryxatouue — kosneOaHua.  BoiHyknennole — koneOanus.  PesonaHc.
Mexanuueckue BoOJIHBL. (CBOWCTBA MEXaHMYECKUX BOJH. I[IpomonbHble H



MoINepeUHble  BOJHBIL. JITMHA BOJMHBI W CKOPOCTh €€ paclnpOCTpaHEHUS.
MexaHuuecKue BOJIHBI B TBEPJIOM Tele, CEHCMUYECKUE BOTHBI.

3Byk. ['pomkocTh 3Byka W BbicOTa TOHa. OTpaxkeHue 3Byka. MHpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1.

o v oA W

Habmtonenue koneGaHuil Tesn Mmoja AEUCTBUEM CHIbI TSXKECTH M CHIIBI
YOPYTOCTH.

HabGnronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnipocTpanenue npoaoiabHbIX U TONEPEUYHBIX BOIH (HA MOJEINHN).
Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUH PE30OHAHC.

Jlabopamophule padbomot u onvimel.

1.

7.

Onpenenenue YacToThl W NEpHOJa KoJieOaHUNW MaTEMaTHYECKOTO
MasTHHKA.

Onpenenenue 4acToThl U eprUoAa KojieOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH MEpUOa KOJIEOAHUN NOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHbI HUTH.

HccnenoBanue 3aBUCMMOCTH MepUoa KOJICOAHUM MPYKUHHOTO MAasITHUKA
OT Macchl Irpysa.

[IpoBepka He3aBUCUMOCTU Tepuojaa KosiebaHUil rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipy3a.

OnbITEI, JEMOHCTPUPYIOLIHME  3aBUCHMOCTH  Ilepuoja  KoyieOaHMit
MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI.
N3Mepenue yckopeHust CBOOOHOTO MaAeHuUs.

Pazgen 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  TOJIE.  OJJIEKTPOMAarHuTHble  BOJHBIL.  CBOICTBa
ANEKTPOMAarHuTHeIX BOJH. [Ilkama »nekTpoMarHUTHBIX BOJH. Vcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOIHOBBIE CBOMCTBA

CB€Ta.

Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHOBEIE CBOWICTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1.

N3yueHnne CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOHMIEHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.



JlyueBas MOJEJb CBeTa. HUctounnkn CBeETa. [IpssmonHeitHOE
pacrnpocTtpaHeHue cBera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

IIpenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyueir B gnuHze. OmnTuyeckas cucrtema QoTtoamnmnapara,
MHUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTema. biam3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeloToHa. Croxenwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrtuyecKkuii CBETOBO/I.

Xon myuel B coOuparoleu JInH3e.

X0 1y4el B pacCeuBaroLIeH JIMH3E.

[Tomyuenune n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aevictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moenb riasa.

11. Paznoxxenue 6eoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamophule pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXEHUSI CBETOBOIO Jyda OT yrjia

naJIeHuUs.

2. M3ydeHue xapakTepUCTUK M300paXKEHUS MPEIMETa B IIIOCKOM 3epKaJe.

3. HccnepoBaHue 3aBUCUMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOTO Jiy4ya OT yria

NaJCHUS HAa TPAHULIE «BO3TYX—CTEKIIO.

4. TlomyueHue U300pakeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue HOKYCHOTO PacCTOSTHUS U ONTUYECKON CUIIBI COOMparolei
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
LIBETOBbIE (PUIIBTPBI.

Pa3nen 12. KBanTOBBIC SIBJICHHUS.

Omnwitel Pe3epdopna u mnanerapHass Mojenb atoma. Mojens atoma bopa.
Wcnyckanue u noromieHue ceeta atoMmoM. KBauTel. JInHeyaThie CIEKTPHI.

O X N o U A W N R



PanunoaktuBHOCTE. Anbda, 0era- u ramma-usinyudeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopaenp artomHoro snpa. M3orombl. PannoakTuBHbBIE
npeBpamieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SlnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsJOBOTO M MAacCOBOIO YHUCEIN.
DOHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus sanep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepHas osHepreruka. [[eWcTBUS paAUMOAKTUBHBIX W3JIYYEHUN Ha >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrnekTpbl pa3InuHbIX T'a30B.

3. Coektp Bogopoa.

4. HabmroneHnue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYUYEHUH.

6. Peructpanus uznydeHust IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HabGmrogeHue CTUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYCHHUSI.

2. HccnenoBaHue TPEKOB: MU3MEPEHHUE JHEPTUM YaCTULbI MO0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPUTEIBLHO-00001IAK NN MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOIINKA MOAYIIH TIPEIHA3HAUYEH JIJISi CUCTEMATU3AINH
u  0000ImeHUsT MPEeIMETHOrO  COACPKAHUS UM OMbITa  JCSATEIbLHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCEro Kypca (DU3UKH, a TAKXKe NIl MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i o0ydaromuxcs,
BBIOpPABIIIMX 3TOT yUEOHBIN MpeMeT.

[Ipy “3ydeHUM AAHHOTO MOJYJISI PEANIU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
JESATENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCSA TOCTH)KEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  OOyueHus, GOpMHpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIECIOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJIAJCHUE YMEHHUSAMH OOBSICHATH (PU3MUECKHE
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, pelaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMONANBHO AEATEIBHOCTHBIA XapaKTep NaHHOTO pa3jelia pealn3yeTcs
32 CY€T TOro, 4YTO OOyyarolluecs BBIMOJHIIOT 3aJaHusi, B KOTOPBIX WM
IIpeuIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHSTH
(bu3nYecKue SIBICHUS B OKPY>KAIOIIEH MPUPO/IE U TOBCETHEBHOM KU3HH;



HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (I)I/I3I/I‘-IGCKI/IX ﬂBHeHHﬁ, B TOM
YUCJIC OJI1 IIPOBCPKU THITIOTE3 U ITOJTYUCHUA TCOPCTUICCKHUX BBIBOJIOB,
OOBSICHSTH HAay4YHBIC OCHOBBLI HauOoJiee BaKHBIX ):[OCTI/I)KGHI/II\/’I COBPECMCHHBIX
TCXHOHOFHﬁ, HalIpuMCEp, IMMPAKTUICCKOTO UCIIOJIb30BAHHA PA3JINYHBIX KCTOYHUKOB
OHCPIMK Ha OCHOBC 3aKOHAa IMPCBPAIICHNUA U COXPAaHCHHA BCCX M3BCCTHBIX BHIO0B
OHCPIUHn.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHMs HAIIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydyeHus: pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obydarorierocss OyayT chopMupoOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) maTpuOTHYECKOT0 BOCIIMTAHMSA:

— IPOSBJIICHUE UHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(u3HUECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U DTUYECKUX TNpoOJeM, CBA3AHHBIX C MPAKTUYECKUM TPUMEHEHHUEM
JNOCTHKEHUU (PU3UKH;

— OCO3HAaHHME BaXHOCTHU MOPAIbHO-3TUYECKUX MPHUHIMUIOB B JESITEIHLHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMUSI:

— BOCIIPUSITUE ICTETHUYECKUX KAdyeCTB (PU3NUECKOW HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO0 HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI Pa3BUTHUSL TEXHOJOTUW, BaKHEHIIEH COCTaBIIAIONICH
KYJIBTYPBI;

— pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEPECA K HCCIEIOBATEIbCKOM
NEeATEIbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH O0e30MacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuJl OE30MacHOr0 TMOBEJAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ 3JIEKTPUYECKHUM U TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;

— chopmMupoBaHHOCTh HaBbIKa pediieKCHHM, MNpU3HAHUE CBOETO IIpaBa Ha
OIIKUOKY U TaKOTO e MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTHE B PEIICHUWU NPaKTHUUECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIEe U (U3HYECKUX
3HaHUM;

e — HMHTEPEC K MPaKTUYECKOMY H3yUEeHHIO Npodeccuii, CBSI3aHHBIX C (PU3UKOMH;

e 7)I3K0OJOrH4e€CKOr0 BOCIIMTAHUA:

e — OpHUEHTAlMSl HAa MpPUMEHEHUE (PU3NYECKUX 3HAHUW ISl pElCHUs 3a7ad B
00JaCTH OKpY’KAIOIIeH Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH HX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI;

e — OCO3HaHHE TJIOOAJTBLHOIO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTeu ux
peuieHus;

e 8) aganTanMuM K U3MEHAKIIMMCS YCJIOBHUSIM COLUAJBLHOW M NPHUPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBHINOJHEHUU HCCIEIOBAHUI U
POEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIIICHWE YPOBHS CBOCM KOMIIETCHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NESATENbHOCTD;

e — NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJIeU, IOHSTHUS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SABJICHUSX;

e — OCO3HaHME Je(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 001aCTH
bu3uKu;

e — IUIAHMUPOBAHUE CBOEr0 PA3BUTHA B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIMIOJIH30BAHUEM (DU3NUECKUX 3HAHUI;

e — OIICHKAa CBOUX JICUCTBUU C YUYETOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpendy,
BO3MOXHBIX TJIOOAIBHBIX MTOCIIEACTBHI.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesynbrate ocBoeHHS mporpamMmbl 1o (pH3MKEe Ha YPOBHE OCHOBHOI'O
oO1mero o6pa3oBanus y o0ydaronierocsi OyayT copMUpOBaHBI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONINE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS,
KOMMYHHUKATHBHBIC  yYHHMBEpCajbHbIC  y4eOHbIC  JICHCTBHUSA, PETyJISATHBHBIC
YHHUBEpCaIbHbIC yUeOHBIC JICHCTBHSI.

Ilo3naBaTeqbHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jijoruueckue JelicTBUA:
e BBISABIATh U XapaKTEpU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIUUA, OCHOBAHUS TS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTPpUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUU (HU3UUECKUX
SIBIICHUH W MPOIIECCOB, JIEIaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3IX
(bU3MYECKUX BEJIIMYUH;

CaMOCTOATENILHO BBIOMPATH CHOCOO pernieHus y4eOHOW (pu3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBare/IbCKHue e CTBHA:

HCIT0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJIUTH 10 CAMOCTOSITENILHO COCTABIIEHHOMY TUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIeA0BAHNE (PUIUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

caMOoCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTIO HAOMIOAEHUS, OIbITa, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEATNOI0KEHNS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI W 3aMpPOCHI PU MOUCKE U
orOope WHPOpPMAIMK WIH JaHHBIX C yYETOM TPEIOKCHHON ydueOHON
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAIbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMM W WUTIOCTPUPOBATh peIlacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0j¢ OOCYXJeHHS y4eOHOro maTepuajia, pe3yiabTaToB JabOopaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOUN TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HAa pENICHUE 3aJadd M TOJep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHUAMH JPYTHX YYaCTHHUKOB
Juaora, OOHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UITUN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJIWYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYINIECTBA  KOMAHIHOW M
WHIUBUIYAIbHOW paboThl MpU PEIIEHWH KOHKPETHOW (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBAThH JCHCTBUS
no e€ MOCTIKEHHUIO: pACIpeAeNsaTh poJid, OOCYXAaTh MPOLECCH U
pE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIPABIECHUIO W KOOPIWHUPYS CBOM JEHCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYAIMSIX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITH AITOPUTM pEllIeHUs (PU3NUECKON 3aauu WU
IUTaHa HUCCIEAOBAaHUSA C Y4ETOM HMEIOIINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEIOCTHIKEHHUSI) PE3yJIbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHUCJE B XOJI BBHIMOJHEHUS
(U3UYECKOrO  HCCIEOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHHUBIIMXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MIPABO HA OIIMOKY MPH pPelIeHnH PU3NUECKHUX 3a7a4 WITn
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xoHIry o0yueHus B 9 Kjacce rpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HACIOJB30BAaTh IOHATHUA: CHUCTEMA OTCU€Ta, MAaTepUaIbHAs TOYKa,
TpaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHHYECKOTO JBIKCHUS, JedopmMalius
(ympyrasi, mjacThuyeckas), TpeHUEe, IEHTPOCTPEMHTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPIOTO Teiia, paBHOBECHE, MEXaHUYECKUE KOJICOaHus U
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, 3JEKTPOMAarHUTHBIC BOJIHEI,
ITKaJia AJIEKTPOMArHuTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAHUS U TOTJIONIEHU, alb(a, OeTa- U raMma-u3ydeHus,
M30TOIIbL, SIAEPHAS JHEPTETUKA,

paznuyaTh SBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJUHEHHOE JBHXKEHHUE, CBOOOJIHOE
MAJCHUE TEJI, PABHOMEPHOE JIBUKEHUE I10 OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOATENbHOE IBMKECHHE (3aTyXalollue U
BBIHYKJCHHBIC KOJeOaHWs), PE30HAHC, BOJHOBOE JIBHIKCHHE, OTPaKCHHUE
3ByKa, MPAMOJIMHEHNHOE PACIPOCTPAHEHUE, OTPAXKECHUE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, pas3yioKeHue O0esIoro cBeTa B
CIIEKTP M CJIO)KEHHUE CIEKTPaJIbHBIX ILBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBECHHE JIMHEWYATOTO CIIEKTpA
W3JIYYEHHS ) TI0 OMMUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3WYECKHX SBICHUN B
OKpYyJ)XKaroleM MHpe (B TOM 4YHucle (PU3MUECKHEe SBJICHUS B IMPUPOJC:
MIPUJIMBBI Y OTJIUBBI, JBMKEHUE TITIaHET COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB KUBOTHBIMH,
3EMJICTPACEHNUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, D3XO, I[BETa Tell,
ONTHUYECCKHUE SIBJICHUS B IPHUPOJIC, OHMOJOTHYECKOE ICHCTBHE BHIMMOTO,
yabTPadUOJICTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
paIuoOaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PaTUOAKTHUBHOE H3JIyYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX W3IYYEHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM IEPEBOJUTH IMPAKTUYECKYIO 3ajladyy B
y4eOHYI0, BBIJICATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (PU3HUUIECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIEC CBOMCTBA Tel W (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
(dbu3uYecKre BENMYMHBI (CPEIHSS M MIHOBEHHAas CKOPOCTh Tella IIpH
HEPAaBHOMEPHOM JBUXCHHUH, YCKOPEHHE, NEPEMEIICHUE, IMYTh, YTJIOBas



CKOpOCTb, CHUJIa TPEHHUs, CWJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHHS, BEC Tella, HUMIYJIbC TeJa, HWMITYJIbC CHJIBI,
MeXaHW4YecKas paboTa M MOIIHOCTh, TOTEHIMANbHAS JHEPrus Tena,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTECHIMATbHAS DHEPTUS CXKATOU
NOPYXKHUHBI, KUHETUYECKash SHEprusi, MOoJHAs MeXaHUYecKas JHEprus,
MEPHUO U YacTOTa KoneOaHWH, UTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPETOMIICHHUSI CPENIbl), PU OMHCAHUN
NPaBUJIBHO TPAKTOBAaTh (M3MUYECKUN CMBICT HCHOIB3YEMBIX BEIWYHH,
0003HAaYeHUs W €IUHUIIBI (PU3MUYECKUX BETUYHH, HAXOIUTH (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DH3UYECKYI0 BEIIMYUHY C JIPYTUMH BEITHYWHAMM,
CTPOUTH rpaMKN H3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M MPOIECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHUS SHEPIUH, 3aKOH BCEMHUPHOTO TSTOTEHHUS,
NPHUHIUTT CYMEPHO3UIIMN CHJI, TNPUHIUI OTHOCHTEIHHOCTH [ ammes,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAXCHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHH 3apsSA0BOr0O U MacCOBOTO YHUCE
IpU SJCPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M 3aITUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TN, B TOM YWCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHUE U3 2—3 JOTHYECKHUX
[IaroB C OMOpOH Ha 2-3 W3yYEHHBIX CBOWCTBA (PU3NYCCKUX SIBJICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (Omuparolmuecs Ha cuctemy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/laddl 3alHChIBATh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (HU3HUecKoi
BEJIMYUHBL

pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PpEHINTh MPH TOMOIIU
(bu3NYECKUX METONIOB, HCIONB3YysS OMHCAHHWE HCCIECIOBAHMS, BBIICIATH
IpOBEPsiEMOE  TPEINOJIOKEHUE, OIICHUBATh NPABHIBHOCTH IOpPSIKA
NPOBEJCHUS  MCCIEJAOBAaHUSA, JeJIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOIEHUH U OTIBITOB;

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUN WU
¢buznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUs DHEPrUH, 3aBHUCHUMOCTh TEpHOAa KOJeOaHWU TPYKHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT



aAMIUTUTY/IBI MAJIBIX KOJIEOaHMH, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue Oeoro CBeTa B CHEKTpP, U3YUEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3epKajie W CBOWMCTB M300pakeHHsS TpeaMeTa B coOuparomieit
JuH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYeHUs):
CaMOCTOATENFHO COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
o0OpyJIOBaHUs, OINUCHIBaTh  XOJl OMNbITA M  €ro  pe3yjbTaThl,
(hopMyIHpPOBaThH BHIBOJIHI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYCHHE U3MepsAeMOll BenuuuHbBl ((POKycHOe paccTosiHue
cobuparomieli JMH3bI), O0OOCHOBBIBaTH BBIOOpP crocob0a HM3MEpPEeHHS
(M3MepuTENBHOrO MPUOOpA);

NPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIHYUH C
MCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHHM (3aBUCHMOCTh MYTH OT BpPEMEHHU
Py PaBHOYCKOPEHHOM JIBIJKEHMHM ©O€3 HaudajJbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUI MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaK€HHUsl CBETa OT yrja MaJeHUs W yIiia MPelOMIICHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEAOBAaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
(bu3nYecKnX BEIWYUH B BUJE TaOMUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIEI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHsS] (U3MUECKUX BEIUYUH (CPEmHSS
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KEHHH,
YCKOpPEHHE CBOOOJIHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHHUS CKOJBKECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa U
nepuosl KojeOGaHWii MaTeMaTH4eCKOoro U TMPYKUHHOTO MAasTHHUKOB,
ONTUYECKas CWIa COOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIeTys MPEAIOKECHHOW WHCTPYKIIMH, BBEIYUCIISATH
3HAYCHUE BEJIMYMHBI U aHATM3UPOBATH TOJYYCHHBIE PE3YIBTATHI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh NPUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAHUSA (B TOM YHCIE:
CIUIOMETp, MATYMKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,



9XOJIOT, OYKH, TMEpUCKol, (oToammapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (HU3NUECKHUE
3aKOHOMEPHOCTH;

MCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKH U3YYEHHBIX TEXHHUUECKUX
YCTPOUCTB, M3MEPHUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU  PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparouei JIMH3E;
OPUBOAUTh  NpUMEPhl  (HAXOAUTh  WHGMOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U151 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbS H COONIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEN CpEIE;

OCYUIECTBJISATh TMOUCK HH(pOpManuu (U3MUECKOrO0 COJEpKaHHUS B
HNHTepHeTe, caMOCTOATENBHO (HOPMYIIUPYSI IIOUCKOBBIN 3aIpOC, HAXOIHUTh
MyTU OMPEAENICHHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(OpPMalK HA OCHOBE
UMEIOIINUXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

MCIIOJI30BATh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUI HAYyYHO-MOMYJISIPHYIO
auTepatypy  (U3MYECKOTO  COJACpP)KAaHMS, CIPABOYHBIE MaTepHUabl,
pecypchl cetn MaTepHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
nHOpPMAIIMU W3 HECKOJIBKUX HCTOYHHKOB (PH3NYECKOTO COICp)KaHMUS,
MyOJIMYHO MPEJICTABIATH PE3YyJIbTaThl MPOCKTHOM MM UCCIIEI0BATEIbCKON
NEeSTENHbHOCTH, TMPU OTOM TPaMOTHO HCIOJB30BaTh  W3YUYCHHBIN
MOHATUUHBIM anmapar K3y4yaeMoro pasfena (U3UKH U COMPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTaIMed ¢ y4ETOM OCOOEHHOCTEH ayauTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

9 KIIACC
HanmenoBanmue KoimnyecTBo yacos
Ne JyieKkTpoHHbIE (HU(pOBbIE)
pasaesioB M TeM Bcer Kontpousns! | IIpakTnyecku
n/n oOpa3oBaTe/ibHbIE pecypchbl
NPorpamMmsl 0 e padoThbl e padoThl
Bocnurare/bHBIN acCleKT
Pa3znen 1. Mexanuveckue siBJIeHUS
Mexannyeckoe 1. YcranoBneHue
11 IBW)XEHHUE U 10 JAOBCPUTCIIbHBIX OTHOIIIEHUH 1 1 Buoauorekxa HOK
' CITOCOOBI €T0 MEXAY YHUTCIEM H CTO https://m.edsoo.ru/7f41a4a6
YYCHUKAMHU,
ONnMCaHus
CHOCOOCTBYIOILIHX
Bsanmo,ieiicTBHe MMO3UTUBHOMY BOCIIPHUSITHIO bub6nnorexa IIOK
1.2 Tern 20 | yyarmumucs TpeGoOBaHuN U 1 2
MPOCKO yUHTES, https://m.edsoo.ru/7f41a4a6
1.3 3aKOoHBI 10 HEHBHG%HHIE’ X BHUMAHUA K 2 bubnmoreka [JOK
00cyx’aaemMoil Ha ypoke
COXpaHECHUA YA P https://m.edsoo.ru/7f41a4a6

UHPOPMAaIINH, aKTUBU3ALIUT
UX MO3HABATENIBHOM
JIeSITEIIbHOCTH.

2. Ucnonb3oBanne
BOCIIMTATEIbHBIX
BO3MOXHOCTEH coaepx aHus
y4eOHOro npeamera, noaoop
COOTBETCTBYIOILIUX TEKCTOB
JUTSL YTEHMUSL.

3. IlpumeHeHune Ha ypoke
MHTEPAaKTUBHBIX (POpM
paloThI ydauxcs:
MHTEJUICKTYaJIbHBIX UTD,
IpyMNIoOBOM pabOThl MU
paboThI B Mapax, KOTOPbIE




y4aT MKOJLHUKOB KOMaHTHOW
paboTe U B3aUMOJICHCTBUIO C
JPYTUMH JIETHMH.

Nroro no pazaeny 40

Pasznen 2. MexaHHYeCKHE K0JIe0AHUS U BOJHBI

21 Mexannueckue 7 1. IlpuBneyeHre BHUMAHUS bubnuoreka [JOK

KoJiebanus MIKOJIBHUKOB K HEHHOCTHOMY https://m.edsoo.ru/7f41a4a6

aCMeKTy M3ydaeMbIX Ha
YPOKax SIBIICHUH,
opraHusanus ux paboTsl C
II0JTy4aeMO Ha ypoKe
COLIMAIBHO 3HAYMMOMU
uHpopManuen —
MHULMUPOBAHUE €€
00Cy/1eHUs, BBICKA3bIBaHUS
YYalUMHUCS CBOETO MHEHUS
29 Mexanuueckune g | 1m0 ee moBosy, BEIPaGOTKN 1 bu6nuorexa IIOK
BOJIHBL. 3BYK CBOETO K HEil OTHOIICHHUSI. https://m.edsoo.ru/7f41a4a6
2. IlpumeHeHne Ha ypoke
MHTEPAKTUBHBIX (HOpPM
paboThI ydamxcsi:
WHTEIJIEKTYAJIbHBIX UID,
CTUMYJIUPYIOLINX
MI03HABATEJIbHY0 MOTHBALIHIO
IIKOJIbHUKOB

Hroro no pasgeny 15

Pa3nen 3. DieKTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI

3.1 DNEeKTPOMarHuTHO 6 | ®opmupoBanue bubnmoreka [JOK

€ ToJIe ! MHMPOBO33PCHYCCKHUX B3IJIII0B https://m.edsoo.ru/7f41a4a6
1 YO JICHUH OTHOCHTEIHLHO




SJICKTPOMArdHuTHBIC
BOJIHbI

Hay4YHOW KapTHUHBI MUPA H €€
3HAYMMOCTH JIJIS YeJIOBSKa Ha
Marepuasie pacCMOTPEHHS
($yH1aMEHTaJIbHbIX
(bU3UYECKUX TEOPUH 1
AKCIIEPUMEHTOB.

2. Co3znanue ycioBui Jist

MOJTyYEeHHUS OIIbITA
HMOLMOHAIbHO-OLIEHOUYHON
JeSITEIbHOCTH U COOCTBEHHBIX
OLIGHOYHBIX CYKICHUN
NPUMEHHUTENBHO K
TEOPETUYECKUM MTOCTPOCHHSIM
U 3KCTIEPUMEHTAIbHBIM
CBEpILICHUAM (PU3NIECKOIH
HAaYKHU B 1IEJIOM,
CTHUMYJIMPOBAHHUE yUAIIUXCS
CO3HATEJIBHO U OTBETCTBEHHO
MOJIXO/IUTH K TTOTY9EHUIO
3HAHUM.

Hroro no pazneny

6

Pa3gen 4. CBeToBbI€e ABJICHUA

4.1

3aKOHEI
pacrpocTpaHeHUs
CBeTa

4.2

JIuH3eI 1
OIITUYECKUE
prOOpbI

4.3

Paznoxenune

1.®opmupoBanue
TBOPUYECKOTO MBIIUICHUS TIPH
3HAKOMCTBE yUallIuXxcs ¢
OCHOBHBIMH dTanamMu
MOJTYYCHHST HAYYHBIX 3HAHUH
¥ C IMEBIIIIMHU MECTO B
UCTOPHUU HAYKU HAYYHBIMH
320y K ICHUSMH U

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

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

bubmuorexa [JOK




0eJIoro cBeTa B
CIICKTD

OIIMOKaMHU, C LETbI0
MIOJTyYEHUs TIPEICTABICHUS O
CJIOHOCTH B HICCIIEZIOBAHUU
MIPUPOJTHBIX SBJICHUHA U
OCYIIECTBIICHUS
MICUXOJIOTHYECKON
MOJTOTOBKU yUalIuXxcs K
TBOPUYECKOH J1€ATEIbHOCTH B
OymytieM.

2. llpumenenue Ha ypoke
MHTEPAKTUBHBIX (OpPM
paboThl yyalmxcs:
MHTEJUICKTYaJIbHBIX UTP,
CTHMYJIUPYIOIIHX
[I03HABATEJIbHY0 MOTHUBALIHIO
IIKOJIbHUKOB.

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

Hroro no pazgeny

15

Paznen 5. KBantoBbie IBJICHUA

Ucnyckanue u

5.1 MOTJIOIIIEHHE CBETA 4
aTOMOM
Ctpoenue

5.2 P 6
aTOMHOTO sijipa

53 SnepHbie peakuuu 7

1. Paznuunbie OpMBI yPOKOB:

YPOK-Pa3MBIIUICHHE, YPOK-
Mpa3AHUK, HAYYHO-
NpaKkTU4YecKue KoH(pepeHuuu,
YPOKH IO 3asiBKaM, YpOK
AKCKYPCHSI, YPOK-
HCCIIeIOBaHHE.
2.Mcnonb30BaHue Ha YpOKe
3HAKOMBIX JETSIM, a IOTOMY
Oouiee 1eHCTBEHHBIE
npumMepsbl, 00pasbl, MeTahopbl
— 13 OJIM3KUX UM KHMT,
(bUIbMOB, MYJIBTHKOB,

bu6mmorexa [JOK

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmoreka [IOK
\https://m.edsoo.ru/7f41a4a6




KOMIIBIOTCPHBIX UI'DP.

Hroro no pazuemy

17

Pa3nes 6. [loBTopuTe1bHO-000011a101M I MOYJIB

[ToBTOpEHME N
00o0mIeHHe
6.1 co GH;IKaHI/ISI Kypca 9 bubnuorexa IJOK

. o . https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9
KJ1acc

Hroro no paszneny 9

OBUIEE KOJIMYECTBO

YACOB I10 102 9

[MPOTPAMME







IHOYPOYHOE IIJIAHUPOBAHHUE

9 KIIACC
KoandyecTBO 9acoB YyebHan Hepgena 3H€KTpOHHbIe
Ne npoBeaeHUnA uudgposbie
Tema ypoxka Konrpoianbusie | IIpakTnyeckue
n/n Bcero KOHTPO/bHbIX/NPaKTU4YeCcKux | o0pa3oBaTebHbIC
padoThI padoThI
pa6ot pecypchl
Mexanunueckoe

1 NBIDKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

) OTHOCHUTENBHOCTH 1 bubmuorexa [{OK
MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JBU>KEHUS
PaBromepHoOe Bu6 10K

. nonnoTeKa
3 MPSIMOJIMHEMHOE 1
https://m.edsoo.ru/ff0ad19a
JBU>)KEHUE
HepaBroMepHOE

4 MPSMOJIMHEHOE |
neukenue. Cpenusis u
MIHOBEHHAasi CKOPOCTh
[IpssMmonuHeitHOe

5 PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JBHKCHUE. https://m.edsoo.ru/ff0ad8d4
Yckopenue

6 CxopocTthb 1
IIPSIMOJINHEWHOT O

PaBHOYCKOPEHHOTO




newkeHus. ['paduk
CKOpPOCTH

JlabopaTtopHas pabota
Nel:"Onpenenenue
YCKOPEHUS Tella IPH
PaBHOYCKOPEHHOM
IBIDKEHHUH T10
HaKJIOHHOM
II0CKOCTH"

bubmmoreka [{OK
https://m.edsoo.ru/ff0adb18

CBo0OOHOE TIaieHne
tei1. OneiTe! Nannnes

PaBHOMEpHOE
JBUKEHUE T10
OKpykHOCTH. llepuon
Y 4acTOTa
oOpareHusl.
JIuneiinas u yriaosas
CKOpPOCTH.

bubmmorexa [{OK
https://m.edsoo.ru/ff0ael76

10

[lenTpocTpemuTenbHOE
YCKOpeHHue

11

[IepBrlii 3aK0H
Herorona. Bekrop
CHJIbI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akoH
HreroTona.
PaBHOelicTBYIOIIIAA
cuia

but6mmoreka [JOK
https://m.edsoo.ru/ff0ae72a

13

Tperuii 3aKkoH

bubmuoreka [{OK




HrroToHa.
Cynepno3uuus Cui

https://m.edsoo.ru/ff0ae982

Pemenue 3amau Ha

bubnnoreka [IOK

14 FPHMEHCHHE 3AROHOB https://m.edsoo.ru/ff0aeb6e
HeroTona

15 Cuia ynpyrocTu. bubnuorexa [HOK
3akoH ['yka https://m.edsoo.ru/ff0aeca2
Pewenune 3amau no

16 teme «Cuna

YIPYTOCTH»




JlaGopaTopHas pabota Ne2:

bubmuoreka [JOK

17
«OnpeneneHue )KeCTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 C
118 TpeHIA https://m.edsoo.ru/ff0af738
19 Penrenue 3amad mo teme «Cua bu6mmoreka [IOK
TPEHHS https://m.edsoo.ru/ff0afa26
JlaGopaTtopnast pabota Ne3:
20 "Onpenenecare kodhdurenTa TpeHus bubmmorexa [TOK
P " P https://m.edsoo.ru/ff0af8be
CKOJIbXKEHUS
Pemenue 3amay mo teme "3aKOHEI
21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
. yHpy ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuia TSKECTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO buommorexa LIOK
’ P A https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHpepenuus "/IBmxenue Ten
23 BOKPYT IPaBUTALlMOHHOTO LIEHTpa
(Conneunas cucrema). ['anakTuku"
Pemenue 3amau mo teme "Cuita
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmorexa [OK
" P https://m.edsoo.ru/ff0af5{8
TATOTCHUS
IlepBas kocMHuuecKas CKOPOCTb. bubnmoreka [JOK
25
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTEpUAIIBHONW TOYKHU.
AOGcComOTHO TBEPIOE TEIIO.
a bubnuorexa [JOK
26 PaBHOBecue TBEpIOTO TENA C

3aKpEIIEHHON OChIO BPAILICHUSI.
MowmenT cuibl. LienTp Tsxectn

https://m.edsoo.ru/ff0afe36




PaBHOBecHe MaTepuaTbHON TOYKH.
AOGcomoTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpIOTO TENIA C
3aKpEIIEHHOW OChIO BPAILICHUSI.
MowmenT cuinbl. LlenTp Tsixectu
)8 Pemenue 3amau mo teme "MoMeHT bubmuoreka [JOK
cunsbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM padboTe
29 o Teme "MexaHn4ecKoe ABUKCHUE bubmoreia HOK
. g | https://m.edsoo.ru/ff0b0408
B3anmoneiictBue Ten"
Konrponsnas padora Nel mo teme
30 "MexaHU4eCKO€e IBIKEHNE bubmnorexa [IOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue e
Hmnynbc Tena. Umnynbsc cuiiel. 3aKoH
31 COXpaHEHUsS UMITYJIbCA. Y TIPYTroe 1 bubmorexa [OK
p Y o py https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMOJCICTBIE
1 Pemenwne 3agau mo Teme "3akoH bubnuorexa [JOK
COXpaHEHHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHbpepenius "PeakTuBHOE
JIBUDKEHUE B MPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanndeckast paboTa 1 MOIIHOCTb
p B https://m.edsoo.ru/ff0b0a84
35 Pabora cHitbl TSKECTH, CHITBI bu6mmoreka [IOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota Ne4:
36 «Omnpenenenue padOThI CUITBI TPEHUS

IIPU PaBHOMEPHOM JBHKEHHUH Teja 10
TOPU30HTAIEHON TTOBEPXHOCTHY




CBs13b DHEpruu U paboTHI.

37
[ToTeHmansHas 3HEprust
18 Kunerunueckas sneprus. Teopema o bu6mmoreka [{JOK
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 Pemenue 3amad nmo treme: «3aKOHBI bubnuorexa [JOK
COXpaHEHUs YJHEPTUU B MEXAHUKE) https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe ABMKEHUE U €TO bu6mmoreka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeoaHusl. bubnuorexa [JOK
Brinyxiennble koaebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MarteMaTnyeckuil U pyKUHHBIN
MasTHUKH
VYpok-uccnenoanue «3aBUCUMOCTb
nepuo/ia KojaebaHui OT KECTKOCTH
MIPY>KUHBI U MacChl Tpy3a» Bu6nnorexa LIOK
44
Jlaboparopras padora NeS https://m.edsoo.ru/ff0b197a
«3aBUCUMOCTH TIEpHOa KOJIeOaHU OT
KECTKOCTH TIPYKUHBI M MacChI TPy3a»
45 [IpeBparienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX
Pemenue 3amayd Ha onpeneneHue
46 YaCTOTHI M TIEpHOIa KOJeOaHMi bubmmorexa [TOK
pHOA https://m.edsoo.ru/ffOblaec
MIPY’KUHHOT'O MasATHHKA.
47 JlabopaTtopHnast pabota Ne6: bubnuorexa [JOK

«Omnpenenenre 4aCTOTHI ¥ TIEPHOJIA

https://m.edsoo.ru/ff0b197a




Kosie0aHui MPy>KUHHOTO

masiTHUK. IIpoBepka He3aBHCcHMOCTH
nepuoja kojaebanuit rpysa,
MOJIBELICHHOT'O K HUTH, OT MacChl
rpy3a»

Mexannueckue BoiaHEL. CBOMCTBA

bu6nuoreka [{IOK
48 MeXaHU4eCKUX BOJH. [IpononbHbIe 1 1
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Jnuna BomHBL. CKOPOCTH pacioCTpaHeHHs
BOJIH.
Ypok-koHpepeHnius "MexaHndecKue
50 BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHbI"
51 3ByK. PacnipocTpanenue u oTpakeHue
3ByKa
5) I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
53 Ypok-koHpepenuus "YnbpTpa3Byk u bubnuorexa LIOK
uH(]pa3ByK B IPUPOJE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka Kk KOHTPOJIBHOM paboTe BuG 110K
noImoTeKa
54 110 TeMe "3aKOHBI COXPAHEHHUS.
. https://m.edsoo.ru/ff0b2510
Mexanndeckue KojeOaHusi U BOJIHbI
Konrponsnas padora Ne2 o teme
55 "3akoHbI cOXpaHeHUs. MexaHnuyeckue
KOJIeOaHUs ¥ BOJIHBI"
56 DNeKTpOMarHuTHOE IOJIE. bubmmoreka [{JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH




Ypok-koHbpepennus "[lkana
AIIEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK

58
Hcnonb30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBs3H"
Pemenue 3amay Ha onpeneneHue
59 YacCTOThI U IJIMHBI 3JIEKTPOMAarHUTHOU bubmmorexa LIOK
a p https://m.edsoo.ru/ff0b2c6e
BOJTHBI
Pemenue 3amad Ha onpeneneHue
60 YacTOTHI ¥ JUIMHBI JJIEKTPOMarHUTHON
BOJTHBI
DneKTpoOMarHuTHasi Ipupoja CBeTa.
61 Cko OI()ZTI) cBeTa Bongosme CBOMCTBA bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. IpsaMonuneinnoe
62 acCIpOCTPaHEHHUE CBETA. 3aTMEHUS Bubmmorera I[JOK
pactipoctp ' https://m.edsoo0.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpa)k€HUsI CBETA. 3epKaa.
63 Pelenue 3a1ay Ha npyUMEHEHUE Bubmmorexa [IOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaXeHMs CBETa
64 [Ipenomnenue cBeta. 3aKOH bubnuoteka [JOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpa’KeHHUE
65 cBeTa. Vcronp30BaHue MOJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cS5c
ONTHYECKUX CBETOBOJIAX
66 JlabopaTtopHnast pabota Ne7

"HccnenoBanre 3aBUCUMOCTH yIJia
IIPEJIOMJIEHUS] CBETOBOI'O JIyda OT yIJia




MaJICHUs Ha TpaHule "BO3AYyX-

nn

CTCKIJIO

Ypok-koHpepermus "Vcnons3oBaHne
MOJTHOTO BHYTPEHHETO OTPAXKECHHUS:

o7 CBETOBOJIbI, ONTHKOBOJIOKOHHAS
CBsI3p"
bubnuoreka [IOK
68 Jlunzel. OnTHdecKkas cuja JIMH3BI httos://me dsogru HOb3E2c
69 [TocTpoenue n3o0pakxeHUi B JIMH3AX E;I(SSJ:I;IE::;;ES/I;% 4442
70 [TocTpoenue n300pakeHUH B JIMH3AX ngs;l;f;{;gzif% 4206
JlaGopatopHas padota Ne8
71 "Onpenenenue GoKyCHOTO bu6nuoreka [IOK
PacCTOSIHUSA U ONITUYECKOU CHJIIBI https://m.edsoo.ru/ff0cOa7e
coOuparoriei TUH3bI"
7 I'ma3 xak ontuyeckas cucrema. bubnuoteka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koubepenus "JlepexTor
3penus. Kak coxpanuts 3penue"
Paznoxenue 6e10ro cBera B CIIEKTP.
74 OmeiTel HetoToHa. Criokenue bubmuoreka [IOK

CIIEKTpalbHBIX LIBETOB. Jucnepcus
CBeTa

https://m.edsoo.ru/ff0c0f4dc




JlabopaTtopHas pa6ota Ne9 "OnbIThI 110
pa3oKeHUI0 OeI0ro CBeTa B CIIEKTP U

bu6mmoreka [JOK

75 BOCIPUSATHIO L[BETA IPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 1[BETOBbIC GUIbTPHI"
Ypok-npaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: Aucrepcusi, uHTepdepeHIus u
mudpaxus’"”
77 Omnsitel Pe3epdopnaa u rutanerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
79 Hcnyckanue v MOIIOLIEHUE CBETa bubnnorexa [HOK
atomoM. KBaHThbl. JIuHeliuaThie CIeKTpbI https://m.edsoo.ru/ff0c144c
80 PangnoakTHUBHOCTE U €€ BUJIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0c1550
21 Crtpoenune atoMHOTO s1pa. HykionHnas bubnnorexa [IOK
MOJEIb https://m.edsoo.ru/ff0c1672
82 PannoaktuBHbIe peBpanieHus. Mzotonsl ngg;ifg;grouifoc 18ac
23 Pemenue 3agau o teme: bu6mmoreka [{OK
"PagunoakTrBHBIE TTpeBpallieHus" https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau nmo teme: bu6mmoreka [{OK
"PagunoakTrBHBIE TTpeBpallieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacnana
VpoK- "
o | ot P
TexiKe" https://m.edsoo.ru/ff0c2126
%7 SAnepHble peakyy. 3aKOHbI COXpPaHEHUS bubnuoreka [IOK

3apsAA0BOI0 U MaCCOBOI'O YHUCCII

https://m.edsoo.ru/ff0c1¢c58




9Hepr1/1ﬂ CBsA3HW ATOMHBIX AJCP. CBs13b

bubnnoreka [IOK

88
MAacChl U DHEPTUHA https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau mo reme "SAnepHeie
peakuun"

90 Peakuuu cuHTe3a u geneHus saep. bubnnoreka [JOK
Ucrounuku sueprun CoJiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepnas

91 sHepreTuka. J{elcTBus paliOaKTUBHBIX
W3JIy4eHUI Ha )KMBbIE OPTaHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

9 Teme "DJIEeKTPOMarHUTHOE TOJIE. bubnnorexa [HOK
DNeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUs"

KonrtponsHast pabota Ne3 o reme

93 "DIeKTpOMarHUTHOE MOJIE.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBIICHUS"

94 [ToBTOpenue, o600menue. JlabopatopHsie bubnuoreka [{OK
paboTsl o Kypcey "BzaumonetictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenne

95 ACYETHBIX M KaYECTBEHHBIX 3aa4 10 bubmorexa HOK
P | " https://m.edsoo.ru/ff0c2572
Teme "TemnoBbie Mpouecchl
[ToBTOpenue, o6o0menHue. Pemenne

96 aCUYETHBIX U KAUYECTBEHHBIX 3a1a4 I10 bubmmorexa LHOK
P " o https://m.edsoo.ru/ff0c2a22
teme "KII/] TernmoBbix aBUraTenen
[ToBTOpenue, o600meHue. Pemenne

bu6nmoreka [JOK
97 pacyYeTHBIX U KaYECTBEHHBIX 3aa4 10

teme "KII/] anekrpoyctaHoBOK"

https://m.edsoo.ru/ff0c2b30




08 [ToBTOpenue, 0606menue. JlaboparopHbie | bubnuorexa [JOK
paboTsl o Kypcy "CBeroBble siBJICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 06o6menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEHHS B 1 bubnmorera [TOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOopenue, o6o0menue. Padora ¢ | bu6mmoreka [IOK
Tekctamu 1o TeMe "KoisieOaunsa u BoaHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o0menue. Padora ¢ | bubnuoreka [HIOK
TekcTaMu 110 TeMe "CBETOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢

102 TekcTamu no TeMe "KBaHTOBas U siiepHas 1
¢buzuka"

OBIIEE KOJIMYECTBO YACOB I10 102

[MPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» duszuka: 9-i knacc: 6a30BbIM YpOBeHb: yueOHUK, 9 kimacc/ [leprimkun U. M.,
I'ytauk E. M., BanoB A. U., [TerpoBa M. A., AKIinoHepHoe 0OIIECTBO

«H3parenbpcTBO ((HpOCBeH_IeHI/IC»

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Hunaktuueckue mMatepuanbl. Gusnka, 9 kiace/ Mapon A.E., Mapon E.A. AkunonepHoe
obmectBo «M3narenscTBO «IIpocBenicHme)»
MeTtoauaeckoe ocooue. dusnka, 9 kiacc/ Uepaukoa O.A. AKIMOHEPHOE OOIIECTBO

«3marenscTBO «IIpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/7f416194

https://class-fizika.narod.ru/



