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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOTO OOHIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoaaBanusi yueoHoro npeamera «Ousnkay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no ¢u3uke ycraHaBIMBAaeT pacnpeereHue yueOHOro maTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHHUSd METOJMYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OHoJoruei, acTpoHoMKeH U pu3nueckoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, NPEJOCTABISIET HauOoyee sSCHbIe
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUsA, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType 0OOIIero
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH JIAHHBIE W HCIOJIH30BaTh HAYYHBIC JOKA3aTeIbCTBA JIJIS
MOJIYYCHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpa3oBarenbHbIX oOpraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNEe HHTEPECca U CTPEMIICHHSI O0OYYaIOIINXCSl K HAYYHOMY U3yUYEHUIO
IPUPOBI, PA3BUTHUE UX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUI O HAYYHOM METOJAE NO3HaHWS U (HOPMHUPOBAHHE
MCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;
dbopMHUpOBaHHE HAYYHOI'O MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4eHHsS OCHOB
CTpOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpOBaHUE TIPEACTABICHUA O poiM (PU3UKU [JI Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TIPEICTABICHUN 0 BO3MOXKHBIX cepax Oyayiieit mpodeccuoHaaIbHON
JESTEIbHOCTH, CBSI3aHHOW ¢ (PU3MKOH, OArOTOBKA K JajbHEHIeMy 00yUeHHUI0
B 3TOM HaIlpaBJICHUHU.

JlocTikeHne 3THX LeJed Mmporpammbl Mo (U3MKE Ha YPOBHE OCHOBHOTO

oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEICHUEM CIEAYIOMINX 3aJaY:

pUOOPETECHUE 3HAHWKA O JTUCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
NpUOOpPETEHNE YMEHUW OIUCHIBaTh M OOBSICHATH (DU3UUECKHE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;
OCBOEHHUE METOJIOB PEIICHHUS MPOCTEUIITNX PaCYETHBIX 3a]1a4 C UCTIOIBE30BAHUEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUU HAOJIONATh MPHUPOJHBIC SIBICHUS U BBINOIHATH OIBITHI,
nabopaTopHble  paOOTBI UM DKCHEPUMEHTAJIbHBIE  HCCIACAOBAHHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;
OCBOEHUE MPpUEMOB paboThl ¢ HHPoOpMaIend (U3NYECKOrO COJIepIKAHMUS,
BKJIIOYAsi MH(POPMAIIMIO O COBPEMEHHBIX MOCTIDKCHHSIX (U3UKU, aHAIU3 H
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;
3HAKOMCTBO €O cdepaMu NpodecCHOHATBLHON AESTEIbHOCTH, CBS3aHHBIMU C
(bU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU Ha JTOCTHIKCHUSX
(bu3MYECKO HAYKH.

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

obOpa3zoBaHus oTBoaUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJEIIO.

[Ipennaraemeplii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U

OTTBITOB HOCUT PEKOMEHIATCIIBHBIN XapaKTep, yUUTEb JeiacT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CHUCKa AKCIEPUMEHTATBHBIX 3a/JIaHHM, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCYJIJaPCTBEHHOTO dK3aMeHa 1o (pu3uke.

COAEPKAHUE OBYUYEHUSA
9 KIIACC



Mexanuyeckue siBJIeHHUS.

Mexanuueckoe aBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBr>keHue. HepaBHoMepHOE npsiMoMHENHOE ABMKEeHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHOe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrtota oOparieHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoTroHa. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUs CKOJIbKEHUS, CHUIIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. JIBwxenne mianetr BoKpyr Connuma. [lepBas kocmmyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmmynsc Tena. M3mMeHeHne umimyibea. VIMITynbCe CHibl. 3aKOH COXPAaHEHMS
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas SHEPrus CKaToi npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
HHEPTUU.

Hemoncmpauuu.

1. HaOmroneHue MeXaHWYEeCKOro MABMXKEHHS Tejda OTHOCUTEIBHO pa3HbIX Tel

OTCYETA.

2. CpaBHeHME IIyTEd W TPAEKTOPUU [JBWXKEHUS OIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHrie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUYKEHUS.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JIBHUKEHHUS.
Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.
Habnrogenne MeXaHWYEeCKUX SBJICHHM, MPOUCXOIAIIMX B CUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKHU.

7. 3aBHUCHMOCTbH YCKOPEHHMS TeJIa OT MACCHI TEJIA U JEHCTBYIOLIEH HA HETO CUJIBI.
8. HaOmroneHue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUMN TE.
9. M3meHeHue Beca Tena Npu YCKOPEHHOM JBUKEHHH.

10. [lepenaua nMmmyJsbca npyu B3aUMOICVCTBUN TET.

11. [IpeoOpazoBanus SHEPTUU TPU B3aUMOACHCTBUU TE.
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12. CoxpaHeHue UMIMYJIbCA MPU HEYNIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHHe UMITYJIbCa TPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabnroieH1e peakTUBHOTO ABUKECHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM IaJICHHUU.

16. CoXxpaHEHME MEXaHMYECKON HSHEpPruu INpHU IBWKECHUU Tela MOJ ICHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpynpoBanme TpakTa [Uisi pa3roHa M JAJIbHEHIIErO0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmpeneneHue CpeHEN CKOPOCTHU CKOJIBKEHUSI OpycKa WM JIBHXKCHHSI [IapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHre YCKOPEHUS Tella NpH PABHOYCKOPEHHOM JIBMKEHUHU 110
HAKJIOHHOU INTIOCKOCTH.

4. HWccnenoBaHWE 3aBUCUMOCTH IIYyTH OT BpPEMEHH NPU PAaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka runoTtessl: €CiiM NpU PAaBHOYCKOPEHHOM JIBHKEHHUU 0€3 HadalbHOU
CKOPOCTU ITyTH OTHOCSTCSI KaK Psifi HEUETHBIX YHMCEN, TO COOTBETCTBYIOIIHNE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO
JTABJICHUS.

Omnpenenenue KodPphuureHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue padOTHl CUIIBI TPEHUS] TIPU PABHOMEPHOM JIBIDKCHHH Teja TI0
TrOPU30HTATIBHON OBEPXHOCTH.

10. Onpegenenne padoOThI CHIIbI YIPYTOCTH MPU NOIBEME TPy3a C UCIOJIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Mexanuveckue KoJie0aHNs U BOJHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUM: Iepuo,
4acToTa, aMIUINTyJa. MaTeMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHbI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGnronenue konebaHuii Te MO J€HCTBUEM CHIIBI TSYKECTHU U CUITbI YIIPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaOmronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.



4. PacnpocTpaHeHne NpOJOJIbHBIX U TONEPEUYHBIX BOJIH (HA MOJEIIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

6. AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

1. OmpezeneHue 4aCcTOTHI U Miepruojia KoyieOaHui MaTeMaTHYECKOro MasTHHUKA.

2. OmpenerneHne 4acTOTHI U TIeproia KoineOaHuil MPy>KUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJI€OaHN TOIBEIIEHHOTIO K HUTH Tpy3a
OT JIJTMHBI HUTHU.

4. VccnenoBaHue 3aBUCHUMOCTU TEpHOJa KoJieOaHUN MPY>KMHHOTO MAasTHHKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TIepuoAa KoJieOaHUi Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

6. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOaHUH MPYKUHHOTO
MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

JIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »JeKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OneKkTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETa.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3yueHue CBOWCTB 5JIEKTPOMAarHUTHBIX BOJH C TOMOIIBIO MOOHUIBHOTO
TenedoHa.

CeeToBbI€ SIBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacrnpoctpanenue ceera. 3atmeHnust ConHua u JIynsl. Otpaxenue csera. Ilnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYyTpeHHee
OTpakeHue cBeTa. VICIoNb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xopa myuedt B tnH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckona. a3 kak ontuyeckas cucrema. biim3opykocTs U TalTlbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpalIbHBIX IBETOB. Jluciepcust cBeTa.

Hemoncmpauuu.

1. IIpssMOIMHEWHOE PACIIPOCTPAHEHUE CBETA.
2. OTtpaxxeHue cBera.



3. Ilomyuenue n3o0pakeHil B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
4. lIpenomiienue caera.
5. OnTHYECKUil CBETOBO/I.
6. XoJ Jydei B coOMparomieit JIuH3e.
7. XOJ JIy4deH B paCCEUBAIOIIECH JINH3E.
8. llomyueHnue n300pa>keHUI C TOMOIIBIO JTUH3.
9. IlpuHumn neiictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.
10. Mojenb riasa.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [lomy4yenue 6eoro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.
1. HccrnenoBanue 3aBHCUMOCTM YIVIa OTPaXEHUs CBETOBOIO Jiyda OT YyIUia
I1aJICHUSL.
2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
3. HMccnepoBaHue 3aBHCHMOCTH YIJla NPEJIOMIICHHS CBETOBOTO Jiyda OT yIJIa
MaJICHUS HA TPAHUILIE «BO3yX—CTEKIION.
4. llomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenue (POKYCHOTO PACCTOSIHMSI M ONTHUYECKOW CHIIBI COOMpAroIiei
JIVMH3BI.
6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.
7. OnBITBl MO BOCHPUATHUIO I[BETA NPEAMETOB MpPU HMX HAOIIOJACHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.
KBaHTOBBIC SIBICHUS.
Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u noryiomenne ceeta aroMoM. KBaHThI. JIMHeEYaThle CIEKTPHI.
PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespaiieHus. [lepuon nonypacnaga aTOMHBIX sAED.
SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U JHEpruu. Peakuuy cuHTE3a U
nenenus anep. Mctounuku sneprun ConHua U 3BE3I.
SnepHas sHepreTuka. J{eMCTBUS PagMOAKTUBHBIX HW3JIyYCHUW HA IKHUBBIE
OpTraHU3MBlI.
Hemoncmpauuu.

CrekTpbl U3Ty4YEHUS U TIOTJIOLICHMUSI.

CnexTpsl pa3Iu4yHbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Peructpanus uzirydyeHus: IPUPOJHBIX MUHEPAIOB U MPOTYKTOB.
Jlabopamopuvie pabomul u onvimaol.
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1. HaOmroneHue CIIONIHBIX U IMHENYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnenoBaHue TPEKOB: N3MEPEHHUE SHEPTUN YACTHUILIBI IO TOPMO3HOMY ITyTH (I10
dotorpadusm).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpHUTENHEHO--00001IIAONTNIT MOTYJTh IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3alun
¥ 0000IIeHNS TPEIMETHOTO COJIEP>KaHUs U OMBITA IEATEIbHOCTH, IPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakKe [JIs MOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (U3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHUE
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO AEATEIbHOCTHBIN XapaKTep TaHHOTO pa3/iesia peaanu3yercs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBHITIOTHSIOT 3aJaHUsI, B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWI pacrno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKaOIIEH MPUPOJIE U TOBCEAHEBHOM )KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YUCJIe 1JI IPOBEPKU THUIOTES U MOITYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTHU, HAPUMEP, TPAKTUYECKOTO UCTIOIb30BAHMS PA3IMUYHBIX UCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
DHEPIHUU.

METAIIPEAMETHBIE PE3YJIBTATDBI
B pe3ynbTare 0ocBO€HUs NpOrpaMMBl 0 (pr3MKe Ha ypOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus y oOyyvaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE O3HABATEIbHbBIE YHUBEPCAIbHbIE YUeOHbIE ACUCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3zoBble JJornueckue aAeicTBUA:

e BBIABIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJIICHUN);
e YCTaHABIWBATh CYIIECTBCHHBIA MPHU3HAK KIACCH(PUKAIIMHA, OCHOBAHHS JJIS

00001IIeHNs U CPAaBHEHUSI,



BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpuUBaeMbIX (paxTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;

BBISIBJISITH [IPUYUHHO--CJICICTBEHHBIE CBA3M TMPU M3YyYCHUH (PUIUIECKUX
SBJICHUHA W TPOIIECCOB, JIENaTh BBIBOJBI C HCIIONb30BAHUEM JEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOYEHHH, BBIIBUraTh THUIOTE3bl O B3aUMOCBSI3SX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMPATh CHOCOO pelleHus ydeOHOU (u3nueckoil 3amadu
(cpaBHEHHE HECKOJIbKUX BapHaHTOB PEIICHUs, BEIOOp Hanbosee MmoaxosIero
C y4€TOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUJIAHY OIIBIT, HECIOKHBIM
bu3nYecKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;
OILICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIIHIO, TTOJIYYCHHYIO B
XO0J1€ UCCIIEIOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOopMynupoBaTh OO0OOIIEHUS W BBIBOJBI IO pe3yjbTaTaMm
MPOBENEHHOTO HAOMIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEATNONOXKEHUSI 00 WX Pa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

IPUMEHSATDH Pa3IU4YHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IPU TOUCKE U 0TOOpe
uHGOpMaAllMU WM JAHHBIX C YYETOM NpeUIOKEHHOM y4eOHOH (usmueckoi
3aJ1a4u;

aHaNIM3UpOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTHUMaJbHYO  (OpMy  IpeACTaBICHUS
uHGOpMallMu U WLIIOCTPUPOBATh PEIIaeMble 3aJauld HECJIO0KHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpaukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B X0J1¢ 00CYXKJIeHUs y4eOHOT0 MaTepuaa, pe3yabTaToB JIabOPaTOPHBIX paboOT 1
MIPOEKTOB 331aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aéMOM TEMBI U BHICKA3bIBATh
UJIeH, HalleJICHHBIC HA pElIeHUE 3a/1a4d U MOJIepKaHue 0JIarokenareIbHOCTH
OOIICHMS,

COIIOCTAaBIISATh CBOU CYXKJICHHS C CYXACHUSAMHU JPYTHMX YYaCTHUKOB JHANOra,
OoOHapYy>KHUBaTh Pa3IMUNE U CXOJCTBO MO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TPECTaBISATh PE3YJAbTAaThl BBITIOJHEHHOTO (PU3UYECKOTO OIbITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MMOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUIYyaIbHOM
paboThI PU PEIICHUH KOHKPETHOM (PU3NUECKON TTPOOIEMBI;



NPUHUMATD L€ COBMECTHOM JESTEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€
JOCTHKEHHUIO: PacTpeAeNiaTh poOJu, OOCYXKIaThb MPOILECCHl W PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBINOJIHATH CBOIO 4acThb pabOThI, JOCTHrash KadyeCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBJICHUIO M KOOPAMHHUPYS CBOHM JEHCTBHS C APYTMMHU YiEHAMU
KOMAaH/Ibl;

OLICHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOUIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aUMO/ICHCTBHSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁHble IleﬁCTBHH
CaMoopraHmaunﬂ:

BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOUIMX IS
penieHus GU3NUECKUX 3HaAHU;

OPUEHTUPOBAThCA B PA3JIMYHBIX  MOAXOJAX  MPUHATHA  PEIICHUM
(MHIMBUAYaJIbHOE, MPUHATHE PEIICHUs B TpyHNe, NPUHATHE PEUICHUM
rpyIIon);

CaMOCTOSITEJIbHO COCTaBIISATh AJNTOPUTM pELIEHUS (PU3UUECKON 3a7aud WU
IUIaHa MCCIEAOBAaHUSA C YYETOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pEICHUM;

nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJLJIEKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTyallMH U IIpeJiararh IiaH €€ N3MEHEHNUS;
OOBSCHATh  TPUYUHBI  JOCTIKEHHS  (HEJAOCTHMXKEHHUS)  pe3ybTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEJIbHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
($U3MYECKOT0 UCCIIEIOBAHNS UM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIINXCS CUTYaIlMi, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh CeOsl Ha MECTO APYroro 4eioBeKa B XOJI€ CIOopa WM JAUCKYCCUHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTrOro;
MPU3HABAaTh CBOE MPABO Ha OIIMOKY MpHU perieHuH (PU3NYECKUX 3a1ad Wid B
YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

NPEAMETHbDIE PE3Y/IbTATbI:

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCYETA, MaTepUANIbHAS TOYKA, TPACKTOPUSI,
OTHOCHUTEJIbHOCTh ~ MEXaHWYECKOro JBWXKeHHusA, jgedopmauus (ympyras,
IlacTUYecKas), TPeHHE, LIEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTh M
Neperpy3ku, IEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, IEHTP TIKECTH
TBEPJIOTO TejNa, PAaBHOBECHE, MEXAHMYECKHE KOJIeOaHWs W BOJHBI, 3BYK,



uHGpa3ByK M YIbTPa3ByK,  DJIEKTPOMATHUTHBIE  BOJHBI,  IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPbI
UCIyCKaHWsI M TIOTJIOIIEHHUsA, ajbda-, 0eTa- M TraMMa-u3IydyeHUsl, U30TOIIBI,
sJiepHasi JHEPreTHKa;

paznuyaTh SBJICHUS (paBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJIMHEMHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBIKEHUE, CBOOOTHOE TTAJCHHE
T€J, pPAaBHOMEPHOE [BWKEHHE II0 OKPY)XHOCTH, B3aUMOJICUCTBHE T,
pEakTHUBHOE JIBIDKEHHME, KoJjiebaTelbHOE JBIDKEHUE (3aTyXaroume |
BBIHY’KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJIHOBOE JABUKEHHUE, OTPAKEHHE 3BYKA,
IPSIMOJIMHEMHOE pacipoCTpaHeHUE, OTPAKEHUE U TIPEIOMIICHHE CBETA, TIOJTHOE
BHYTpEHHEE OTPaXCHHE CBETA, Pa3JIokKEeHHE OEIOTr0 CBETa B CIIEKTP U CIIOKEHUE
CHEKTPaJbHBIX LIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs] PaJHMOAaKTUBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOrO CIEKTpa M3IY4YeHHUs) [0 ONHCAaHHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JACMOHCTPUPYIOIIMX JAaHHOE
(bu3HUECcKOoe SIBJICHHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3HUECKUX SBJICHHUN B OKpPYKAOUIEM
Mupe (B TOM uucie (U3MYECKUe SIBICHHUS B MPHUPOJAE: NPWIUBBI U OTIIUBBI,
nBrkeHue IutaHeT COJIHEYHOM CHCTEMBbI, PEAKTUBHOE [JBHKEHUE JKHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU, 3€MJIETPSICEHUE, CEHCMUUYECKUE
BOJIHBI, I[yHaMH, 3XO0, IBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE,
OMOJIOTMYECKOE JIEWCTBHE BUJIMMOIO, YIbTPAPHUOIETOBOTO U PEHTTEHOBCKOIO
U3IyYeHUI, €CTECTBEHHbI paJuOaKTUBHBIA (POH, KOCMHUYECKHE JIy4H,
PaAMOAKTUBHOE U3TyYEHUE IPUPOJAHBIX MUHEPAJIOB, IEUCTBUE PAAUOAKTUBHBIX
U3yYEHUIl Ha OpraHu3M YeJIOBEeKa), MPH 3TOM IEPEBOJIUTH MPAKTHUECKYIO
3a/jadyy B y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK)
(bU3NYECKUX SBJICHHI;

ONKCHIBaTh WU3Y4YCHHbIE CBOMCTBA Tel W (UINYECKUE SBJICHUS, HCIOJB3YS
¢usznyeckue BETUYMHBI (CpedHssi M MIHOBEHHash CKOPOCTh Tejla IpHu
HEPaBHOMEPHOM JIBIDKEHUM, YCKOPEHHE, TEepEeMEIleHue, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHs, CHJIa YIPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJHOTO MAJIEHUs, BEC TENA, UMIYJbC TEJa, UMITYJIbC CUJIbl, MEXaHUYECKAs
paboTa W MOILHOCTb, MOTEHIMAJNbHAS OJHEPrusi Tejla, MOAHATOIO Haj
NOBEPXHOCTBIO  3€MJIM, [IOTEHUMAJIbHAs JHEPrUs CXKATOW  IPYKHHBI,
KMHETHYECKasi dHEPIusi, MOJIHAsI MEXaHWU4ecKas >Heprus, Mepuoja M 4YacroTa
KoJIeOaHM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
NOKa3aTellb IMPEJOMIICHUS Cpelbl), MPU OMUCAHUU IPaBUIBHO TPAKTOBATh
(Gu3NYeCKUi CMBICT HUCHOJB3YEMbIX BEJIWYUH, OOO3HAUYECHUS M EIUHHIIBI
bu3NYeCKUX  BEJWYUH, HAXOIUTh (OPMYIbI, CBSI3BIBAIOLIUE JIAHHYIO
(bU3MYECKYIO BEIMYUHY C IPYTUMU BETMYMHAMU, CTPOUTH rpaMKi U3y4EHHBIX
3aBUCUMOCTEN (PU3MUYECKUX BEITNYMH;



XapaKTepu30BaTh CBOICTBA Tell, GPU3MUECKUE SBJICHUS U MPOLIECCHI, UCIIONIb3YS
3aKOH COXpAHEHHs] DSHEPrHM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEPIO3HUIMUA CHJI, IPUHIIUI OTHOCUTENbHOCTU [ anuies, 3akonsl HploToHa,
3aKOH COXPAHEHHS] HMMITYJbCA, 3aKOHBI OTpPaXKEHUS M TPEJIOMIICHUS CBETa,
3aKOHBI COXPAHEHUS 3apsAI0BOTO M MacCOBOI'O YHUCEN IMPHU SACPHBIX PEaKIUsIX,
Opu 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3alHChIBaTh €ro
MaTeMaTHUeCKOe BBIPAKCHHUE;

OOBSACHATH (PU3NUYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYyallul MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh HMPUUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX LIArOB C OMIOPOi
Ha 2—3 W3YYECHHBIX CBOWCTBA (PM3NUYECKUX SIBICHUMN, (PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

pemate pacuéTHble 3a7aud (ONMUparoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHHU),
UCIOJIB3YSl 3aKOHBI M (POpPMYJIbI, CBSI3bIBAIOUIME (DU3MUECKUE BEIMYMHBL: Ha
OCHOBE aHaJlM3a YCJIOBUA 3a/layll 3aMUCBhIBaTh KPAaTKOE YCIOBHE, BBISBIATH
HEJIOCTAIOIINE WM HM30BITOYHBIE JaHHBIC, BBIOMpPATh 3aKOHBI U (POPMYIIBI,
HEOOXOUMBbIE I pELICHHWs, TMPOBOAUTh pacuy€Tbl U  OIICHHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh IpOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIU (PUINIECKUX
METOJIOB, HCIIOJIb3Yysl ONHMCAHWE WCCICAOBAHUS, BBIICIATh TMPOBEPSIEMOE
NPEINONOKEHNEe,  OLEHWBATh  NPAaBUIBHOCTH  TMOpAAKA  MPOBEACHUS
UCCIIEIOBaHMsI, JI€JIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTAaThl HAOIIOIEHUI
Y OIIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SBICHUM WU (U3HUYECKUX
CBOMCTB Ten (W3yuyeHHWE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEPrUH, 3aBUCUMOCTH MepHrojia KojJeOaHul Mpy>KMHHOTO MasiTHUKAa OT MaccChl
rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUIMTYAbl MaJbIX
Kosie0aHul, MPSIMOJMHENMHOE pacHpOCTpaHEHUE CBETa, pasjioKeHUue OeIoro
CBETa B CIIEKTP, U3yUeHHE CBOWCTB H300paKEeHHUS B IIIOCKOM 3€pKajie U CBOWCTB
n300paXkeHusi MpeaMeTa B coOuparolieil JiMH3e, HaOMI0ICHUE CIUIONMIHBIX M
JMHEHYAThIX CIEKTPOB M3IyUEHHs): CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY U3
n30bITOYHOTO HAOOpa 000PYIOBAHUS, ONUCHIBATH XOJ] ONBITA U €T0 PE3YJIbTATHI,
(GbopMyIMpOBaTh BHIBOJIBI;

NPOBOAUTHE TPH HEOOXOTUMOCTH CEPUI0 MPSIMBIX H3MEPEHUH, OIpeaersis
CpelHee 3HAYeHUE u3MepsieMod  BeldMYMHbl  ((POKYyCHOE  paccTosiHUE
coOuparomeli  JTUH3bI), OOOCHOBBIBATH BBIOOp  crmocoba  U3MEpPEHHUS
(M3MepuUTENHHOTO PUOOpa);

OPOBOAUTH  MCCIEAOBAHUE  3aBUCHUMOCTEH  (U3MYECKHUX  BEJIMYUH  C
UCTIONb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBHCHUMOCThH IyTH OT BPEMEHU TpH
PaBHOYCKOPEHHOM JBMXEHHH 0€3 HadadbHOW CKOPOCTH, NEpHUOaa KOJeOaHMi
MaTEeMaTHYECKOr0 MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa)KEHUs



CBETa OT yIJja MaJIeHUs U yIJIa MPEJIOMIIEHUs OT yria MaJeHHs): IUIaHUPOBATh
UCCIIEIOBAaHUE, CaMOCTOSITENIbHO  coOWMpaTh  yCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETMYUH B BUC TaOJIHII U
rpaduKoB, JAeaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BETUUYHUH (CPEIHSISE CKOPOCTh U
YCKOpPEHHUE Tejla MPU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOIHOTO
najieHus, >KECTKOCTh TMPYKUHBI, KOA(P(GUIMEHT TPEHHUS CKOJBKECHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacTOTa MW TNEPHOJ KoJeOaHHit
MaTEMaTUYECKOTr0 U MPY>KMHHOTO MAsTHUKOB, ONTUYECKas CUjla COOMparomie
JUH3bI, PpPaJMOaKTUBHBIA  (OH): TJIAHUPOBATH U3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBIIIOJHATH  W3MEPEHHUS,  CIEays
NPENT0KEHHOW HHCTPYKIMU, BBIYUCIIATh 3HAYEHUE BEIMYMHBI M AHAITU3UPOBATh
IIOJIYYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM ITOIPEIIHOCTH U3MEPEHU;
coOMI01aTh MpaBWiIa TEXHUKH O€30IacHOCTU IpuU padboTe ¢ JabopaTopHBIM
000opy1I0BaHUEM;

paziuyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3WYECKUX  MOJEJIEH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPAOE TENIO, TOUEUHBI HUCTOYHUK CBETA,
Jy4, TOHKAas JIMH3a, IUIAHETapHask MOJEIb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOTO
AApa,

XapaKTepUu30BaTh MPUHITUIIBI ACHCTBUSI U3YYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPOM Ha MX OMHUCAHHS (B TOM YHCIIE: CHUAOMETP, JATUUKHU
IIOJIOXKEHUS, PACCTOSHUA M YCKOPEHHs, PakeTa, 3XOJIOT, OYKH, IEPUCKOII,
¢doToanmnapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOI, JI03UMETp, Kamepa
Bunbcona), wucnonp3yss 3HaHUS O CBOMCTBaX (U3UYCCKHX SIBJICHUH W
HEe00X0auMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelIeHnn y4eOHO--TIPaKTUUECKUX 3ajjad, ONTUYECKUE CXEMbl AJI MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie M COOUparonieit JINH3E,

NPUBOAUTH NMPUMEPHI (HAXOIUTh MH(OpPMALMIO O MPHUMEPAX) MPAKTUUYECKOrO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUH B IOBCEIHEBHOM KU3HM JJIs1 0OecrieyeHUs
0e30MacHOCTH MPU OOpAIICHUU ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHUsl 3/I0pOBbS U COOJIOJACHHMSI HOPM D3KOJOTHYECKOrO IOBEACHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIATh MOUCK MHPopMauuu (uznueckoro coaepxkanus B HTepHere,
CaMOCTOSITENIbHO  (OPMYJMpPYsT  TOUCKOBBIM  3ampoC, HAaXOOuTh IMYTH
ONpeieNeHUs] JOCTOBEPHOCTH TOJYYeHHOHM UWHGOpMAluu Ha OCHOBE
MMEIOIIUXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJaHUil HAyYHO--TIOMYJSPHYIO
IUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepHalbl, PECypChl



cetu VHTEepHeT, BiaaeTb NpPUEMAMH  KOHCIIEKTUPOBAHHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHQOpMaAIUU U3 HECKOJbKMX HMCTOYHUKOB (DU3UUECKOTO COJEpKaHus,
nyOJUYHO MPECTaBIATh PE3yIbTaThl MPOEKTHOW WM HCCIEI0BATEIbCKOM
JESATENbHOCTH, MIPA 3TOM TPAMOTHO HCMOJIb30BaTh W3YUYCHHBIN MOHSATUWHBIN
anmapaT H3ydaeMoro pasfena (U3MKM M CONPOBOXKIATh BBICTYIICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.






TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne ni/mm P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHndeckoe OBUKEHUE U CITOCOOBI €0 13 1 bubnnoreka IIOK
' ONMCAHUA https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B 1 1
SAIMOIeHCTBHE Tel d 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 3akoHbl coxpaHenus. CTaTuka 15 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 47
Paspen 2.
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6nuoreka [IOK
2.1 M
CXAHMHECKHE KONEOAHHS 3 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11

Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHbIE BOJHBI



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

DNEeKTPOMarHuTHOE MOJIE U bubmuoteka [IOK
3.1 4 2
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 4
Pa3nen 4. CBeToBbIe IBJIEHUSA
bu6nuoreka [IOK
4.1 3aKOHBI paclpoCTPAHEHUS CBETa ) 2 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.2 JIuH3BI ¥ onTHYECKUE TPUOOPHI 5 3 https://m.edsoo.ru/7f41ada6
Wroro mo pazneny 10
Pa3pen 5. KBanToBbIe IBJICHUSA
bubnnoreka IIOK
51 Hcnyckanue 1 morjaouieHue cBeTa aTOMOM 3 1 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
52 CTpoeHie ATOMHOIO A1pa > 1 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nea 6. IloBTopuTteibHO-000011aI0IM I MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 8 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 IINTAHUPOBAHHUE

9 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne m/n Tema ypoxa Kontpoabusie  Ilpakrunueckue Aata HpoBEIe
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes:

1 Mexanunueckoe ABuxkeHuEe. MarepuanbpHas 1
TOYKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpSAMONIMHENHOE IBUKEHUE
IO IJIOCKOCTHU

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. 1 bubnuorexa [JOK
CKopocTh U nIepeMeleHre https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITUHENHOE

S) nBuxkeHue. CpeaHsisi © MTHOBEHHaAs 1
CKOpPOCTh
[IpsimonuHEitHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

6 1
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHENHOTO

7 PaBHOYCKOpEHHOTo ABMKeHus. ['padpuk 1
CKOPOCTH
JlabopaTopHas pabota "Omnpenenenue

8 yCKo;eHHsI{) Teﬂf pu paBHOI})/CKOpeHHOM 1 1 bubmmorexa [OK

JBIKEHHMH 110 HaKJIOHHOM IUIOCKOCTH"

https://m.edsoo.ru/ff0adb18



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

CBOGOI[HOG nmaaCHUEC TCII. Onpitel ["anmunes

10 JIBrOKeHUe IO/ YIJIOM K TOPU30HTY
1 Pemenue 3agau «JIBr>keHue moj yriaiom K
TOPU30HTY»
PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.
12 [Tepuon E qachTa o6pameHH51.p J};);(HeﬁHaﬂ buGnnorexa LIOK
https://m.edsoo.ru/ff0ael76
U yTJI0Basi CKOPOCTH
13 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
14 [TepBriii 3akoH HetoTOHA. BEKTOp CHITBI ngs?;;?:;igrou/ff 026612
15 Bropoii 3akon HeroToHa. bubnuotexa [JOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
16 Tpertnii 3akon Hetotona. Cynepno3unus bubnuotexa [JOK
cuil https://m.edsoo.ru/ff0ae982
17 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
18 Cuna ynpyroern. Saxon I'ya gt meop iz
19 JlaGopatopHnas pabora «OnpezneneHue bubnuoreka [IOK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
20 Cua Tpenus https://m.edsogru/fanf738
21 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
Kod(duUIIeHTa TPEHUS CKOBKEHUS" https://m.edsoo.ru/ff0af8be
29 Pemenne 3agad mo teme "3aK0HBI bubmuorexa [JOK
Herorona. Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
23 JIBMIKEHHE CBS3aHHBIX TEI



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/ff0af8be
https://m.edsoo.ru/ff0afb8e

I[I/IHaMI/IKa PaBHOMCPHOI'O ABHUXKCHUA 110

24
OKPY>KHOCTH
Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO
25 TATOTCHUSA. Y CKOPEHUE CBOOOHOTO bubmorexa HOK
$ Y CKOP A https://m.eds00.ru/ff0af044
MaJICHUS
Pemenne 3agau «Cuna TSOKECTH M 3aKOH
26 BCEMHPHOT'O TATOTCHUS. Y CKOPCHHUE
CBOOOJTHOTO TAJCHUS
27 JBwxenue mnaner u MC3
28 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
29 Crpoenue u »Bomomus Beenennoit
30 Pemenue 3agaq mo teme " Buabr cui. bu6mmoreka [IOK
3akonbl HeroTona" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU pabOTE IO
31 TEME "MexaHquc:))e BI/DKCEI/IG bubmorexa [JOK
. A ’ https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota mo teme
32 "MexaHn4ecKoe ABMKCHHE bubmorexa [JOK
N g ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiictue ten"
Nmnynec Tena. Umnynse cuiiel. 3aKoH
33 COXpaHEHUS UMITyJIbCca. YIIPYroe u bubmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYIMPYyroe B3auMOJICHCTBHE
34 Pemenne 3agau mo teme "3akoH bu6mmorexa [IOK
COXpaHEHUs NMITyJIbca" https://m.edsoo.ru/ff0b096¢c
35 Ypok-koHpepeHnuus "PeakTuBHOE

JBUKEHHE B IIPUPOJIE U TEXHUKE"



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

bubmuoreka [JOK

36 Mexannyeckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffob0ag4
37 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
38 Pemenwue 3amay «Mexanuueckas paboTa u
MOIITHOCTbY
JlabopaTopHas pabora «OnpeneneHue
39 paboThI CUIIBI TPEHUS TIPU paBHOMe?HOM
JBVKEHUH TEJa TI0 TOPU30HTAIBHON
MTOBEPXHOCTI
40 Cs3b sHepruu u padotsl. [loTeHmanpHas
SHEprus
bubnnorexka [HJOK
4l Kunetiieckas sHepris. https://m.edsogru/ffObOCSZ
42 Pemenue 3anay «MexaHuueckas YHEPrHs»
43 3aKOH COXpaHEHMSI SHEPTUU B MEXAHUKE
44 JlaGopatopHnas pabota «3yueHue 3akoHa bubnnoreka [JOK
COXpaHEHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
45 AOcomoTHO TBEpI0E Teno. PaBHOBecHe bubnuorexa [JOK
TBEPAOrO TeJIA C 3aKPEIUIEHHON OCBhIO https://m.edsoo.ru/ffOafe36
BpallIeHUS
46 MowmenT cuinsl. LeHnTp TspKecTH
47 Pemienue 3anau «YcinoBusi paBHOBECHs
Tem»
48 KonebarensHOE IBUKEHNUE U €TO bu6mmorexa [IOK

XapPaKTCPUCTHUKHU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b1858

49

3aryxatomue Konebanus. BoiHy)/1eHHbIC
konebanus. Pesonanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

50

o1

52

MareMaTuyecKkuil ¥ py>KUHHBIA
MasATHUKH

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/a KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUUYECKUX KOJICOaHUIX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

53

54

55

Pemenue 3agau «MexaHnnueckue
KOJIEOaHUD)

Jlaboparopuas pabota «Onpenenenue
4acTOTHI U TIeproia KojaebaHui
MPYKUHHOTO MasiTHUKa)

Mexauunueckue BoaHEL. CBOMCTBA

MCXaHHMYCCKHX BOJIH. HponoanHe n
TMONIEPCUHBIC BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

56

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

57

58

59

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUYECKHUI PE30HAHC

[TonroToBka K KOHTPOJBHON paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexanunueckue kojaeOaHus U BOJHBI"

KonrtponbHas padorta no reme "3akoHbl
coxpaHeHHs. MexaHu4yeckue KoieOaHus u
BOJIHBI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b25f0

DNEeKTPOMarHuTHOE MOJIeE.

bubmuoreka [JOK

60
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
61 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIkana 37€KTPOMarHUTHBIX BOJIH.
62 Hcrnonap30oBanue 3JIEKTPOMArHUTHRIX BOJIH bubmorexa [IOK
i p https://m.edsoo.ru/ffOb2fe6
IIJI1 COTOBOM CBA3U
63 Pemenue 3amau Ha onpeeneHne 4acToThl
Y JUTHHBI DJICKTPOMArHUTHON BOJIHBI
OneKTpoMarHuTHas IpUpo/ia CBETA.
64 Cko ZI():TI) cBeTa Bomrl)osme CBOIiCTBa bubmorexa LIOK
p ‘ https://m.eds00.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [IpsmonuneitHoe
65 acIpocTpaHeHre cBeTa. 3aTMEHUS bubmorexa LOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaia.
66 Perienne 3a1a4 Ha NpUMEHEHHE 3aKOHA bubmorexa HOK
p https://m.edsoo.ru/ff0b38c4
OTpa)kKeHHUS CBETa
[Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS bubnnoreka [JOK
67
CBeTa https://m.edsoo.ru/ffOb3aea
IlonHoe BHyTpeHHEE OTPaAKEHHE CBETA.
68 I/ICHOJII)?;OBZE:/IG HOJIHorpo BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5¢
OTpPaKCHHUS B ONITHYECKHUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
69 3aBHCHMOCTH YTJia IPEJIOMIICHUS

CBC€TOBOT'O JIyda OT yTIJjia MaJICHUA Ha

nn

rpaHule "BO31yX-CTEKIJIO



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
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bubmuoreka [JOK

70 JIunzel. OnTHYecKast cuja JUH3bI https://m.edsoo.ru/ffOb3f2c
71 [TocTpoenne n3o0paxeHUH B TMH3AX ngs?;;?:(;;zgrou/&mb Ad4a
79 Pemenue 3agau «@opmyna TOHKOU
JIUH3BI»
73 BoustHOBBIE CBOMCTBA CBETA: AUCHIEPCHS,
uHTephepeHns u qudpaKims
KonTponbHas padbota no teme
74 "DJIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJHBI
75 Omnsitel Pesepdopaa u mianerapuas bubnnoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
76 [Toctrynatel bopa. Monens atoma bopa
77 Hcnyckanue u OrIoneHue cBera bubnuoreka [IOK
atomoM. KBanTel. JInHelyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
78 PangnoakTUBHOCTE U €€ BUIBI bubmorexa [IOK
https://m.edsoo0.ru/ff0c1672
79 Crpoenue atomHoro siapa. Hykinonnas bubnmnoreka [JOK
MOJIENb https://m.edsoo.ru/ff0c18ac
80 PanuoakTuBHBIE ipeBparnienus. 30Tombl ngﬁ;fiigﬁ;; oclald
81 Pemenue 3agau nmo teme: "PaguoakTuBHbBIE bu6mmorexa [IOK
peBpatieHus" https://m.edsoo.ru/ffOcib4a
82 [Tepuonx momypacnana
83 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK

3apsAA0BOT0 U MaCCOBOT'0 YUCCII

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1c58

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b

bubmuoreka [JOK

84 MAaCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a
85 Pemenue 3ampau no reme "Snepuoie
peaxkuun"
86 Peakuuu cunTe3a u aeneHusd saep. bubnuorexa [JOK
Hctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
SAnepHas sHepreTuka. Jlencraus
87 PaZMOaKTUBHBIX U3ITy4YE€HUHN Ha JKHUBbBIE
OpraHU3MBbI
[ToaroroBka Kk KOHTPOJIBHOU paboTE 1O
TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnnorexa [HOK
88
DneKTpoMarHuTHbIe BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
89 KonTponbnas padbota no teme "KBaHTOBbIE
SIBJICHUS "
90 [ToBTOpenue, 0600mIeHNe «Bubl bubnnoreka [JOK
JIIBUKECHUA. https://m.edsoo.ru/ff0c2572
bu6mmorexa [IOK
91 IToBTrOopenue, 06o0meHne «Buasl cuim» https://m.edsoo.ru/ff0c2a2?
92 IToBTrOpenue, 06001eHNEe «3aKOHBI bubnnoreka [JOK
Herotona» https://m.edsoo.ru/ff0c2b30
93 [ToBTOpenue, 06001IeHNE «3aKOH bubnunoreka [JOK
COXPAHEHUS UMITYJIbCA» https://m.edsoo.ru/ff0c2c52
94 IToBTOpenue, 00o0IIeHNE «3aKOH bubmuoreka [IOK
COXPaHEHUS DHEPIUM https://m.edsoo.ru/ffOc2d6a
95 [ToBTropenue, 0600menue "Konedanus u bubnnoreka [JOK

BOJTHEI"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

9 IToBTropenue, o6o0meHue "CBeToBbIC 1 bubnuoreka [IOK
ABJICHHA" https://m.edsoo.ru/ff0c3044
97 [ToBTropenue, o6o0menne «KBantopas 1
buznkar
Peseps 5
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https://m.edsoo.ru/ff0c3044

