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HNOACHUTEJIBHASA 3AIIUCKA
[Iporpamma 1o ¢pu3HuKe Ha YpPOBHE OCHOBHOT'O 00IIEro 00pa30BaHus COCTaBJICHA Ha
OCHOBE TIOJIOKEHUHN U TpeOOBaHUM K pe3yIbTaTaM OCBOEHHUS Ha 0A30BOM YPOBHE OCHOBHOM
oOpazoBarenbHO nporpammsbl, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéTom
(benepanbHO paboueii mporpaMmsbl BociuTanusi 1 KoHieniuu npenoaaBanus y4eOHOTo
npeamera «Dusnkay.
Copepxanue  mporpaMMbl 1o  (u3MKe  HampaBieHO Ha  (OPMHUPOBaHHE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYyYarOUIMXCsl W OpraHu3alHio H3ydyeHus (U3MKU Ha
NeSITENIbHOCTHOM OcHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOYKHOCTH Y4Y€OHOIO
npeamera B peanusanuu TtpedoBaHuit GPI'OC OOO k mnaHUPYEeMbIM JUYHOCTHBIM U
METanpeJIMeTHbIM  pe3ylibTaraM  OOy4YeHHus, a TaKkKe  MEXKIpPEIMETHbIe  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEAMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusl.
[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpesieleHre y4eOHOro MaTepuaia mo rojaam
oOydeHust (o Kiaccam), MpeajgaracT MPUMEPHYIO TMOCIEAOBATEIbHOCTh HW3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHSA TMPEAMETHOIO COJIEpKaHUS M Y4E€T€ BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXCH.
[Iporpamma mo ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHWA METOAMYECKON MOMOIIH
YUUTENIO B CO3JaHUH paboyeit mporpaMMbl 10 y4eOHOMY MTPEIMETY.
®uzuka SABIAETCA  CUCTEMOOOpA3yIOIIUM  JJii  €CTECTBEHHOHAYYHBIX  y4eOHBIX
MpPEeIMETOB, MOCKOJbKY (U3MYECKHe 3aKOHbI JieKaT B OCHOBE IIPOILECCOB U SIBJICHUIA,
M3y4aeMbIX XUMHEH, Ouonorueii, actpoHomueil u ¢usnueckoi reorpadueii, BHOCUT BKIIaJ B
€CTECTBEHHOHAYYHYIO KApTUHY MUPa, MPEIOCTABIsIET Haubosee sSCHble 00pa3libl MPUMEHEHUs
HAy4YHOTO METOJIa MO3HAHMUSI, TO €CTh CIOC00a MOyUYeHHUSs TOCTOBEPHBIX 3HAHUN O MHpE.
Opna U3 raaBHBIX 3a1a4 PU3NYECKOro 00pa3oBaHUsl B CTPYKType o01iero oopazoBaHus
COCTOMT B (HOPMHUPOBAHUU ECTECTBEHHOHAYYHOH TpPaMOTHOCTM M HMHTEpeca K Hayke Yy
oOydJaronuxcsi.
N3yyenne @u3anku Ha 0a30BOM YpOBHE IMPEAINOJAraeT OBJIAJICHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOLIMMHU €CTECTBEHHOHAYUYHYIO TPaMOTHOCT:!
® Hay4HO OOBSICHSTH SIBIICHUS;
® OIICHMBATh U TOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPIPETUPOBATH JAHHBIE M HUCIIOJIb30BATh HAYUYHBIE JOKA3aTEJIbCTBA JUIS
MIOJIyYEHUS BHIBOJIOB.
enn m3ydyenus: GU3MKKA HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs OMPECIICHBI B
Konnenmuu npenogaBanus yueOnoro npeamera «dusuka» B 00pa3oBaTENIbHBIX OpraHU3AIUAX
Poccuiickoit @eneparuu, pealu3yomdX OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPaAMMBI,
yTBepkI€HHOUN permennem Kosuternn MunucTtepcrBa npocsenieHust Poccuiickoit denepanuu
(mpotokon ot 3 nekabps 2019 r. Ne [TIK4BH).
Heau usyvyenust GU3UKM:
e npuoOpeTeHHne HHTEepeca M CTPEMJICHHS OOYyYaroImuXcs K HAyYHOMY H3yUEHHIO
PUPOJIbI, PA3BUTHE X WHTEIUIEKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

® Dpa3BUTHE NPEJCTABICHUH O HAyYyHOM METO/A€ TO3HaHuA U (HOpPMUPOBaHUE
UCCJIEIOBATENIBCKOTO OTHOIIEHUS K OKPY>KaIOIIHUM SIBJICHUSM;

e (opMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTara U3yuyeHHs] OCHOB CTPOCHUS
MaTepuu M (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opmupoBaHue MpeACTABICHUNA O POk GUBKKH IS PA3BUTHUS IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® pa3BUTHE MPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHanbHOM
NESITENIbHOCTH, CBS3aHHOW C (DU3MKOM, MOATOTOBKA K JaJbHEWIIEMy OOyuYEHHUIO B
3TOM HaIlpaBJICHUMU.

JlocTrkeHue 3TUX Leled mnporpaMMmbel 1o (U3MKE HAa YPOBHE OCHOBHOIO OOILIETO

oOpa3zoBaHusi 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:

e [pUOOpPETEHHE 3HAHUW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBbIX, 3JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [pUOOpPETEHHE YMEHHUI OINUChIBaTh M OOBACHATH (PU3UYECKUE SBICHUS C
MCIIOJIb30BAaHUEM IMOTYUYEHHBIX 3HAHUMU;

® OCBOCHHME METOJOB pEIICHHs MPOCTEHUIIUX PACUETHBIX 3aJady C HCIOJIb30BAHHEM
(du3nuecKux Mojesell, TBOPYECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUN HAOMIOJaTh NPUPOJHBIE SBICHUS M  BBIIOJHATH ONBITHI,
nabopaTtopHble pabOThl M SKCIIEPUMEHTAIbHBIE HCCIEAOBAHUSA C HCIOJb30BAHHEM
W3MEPUTENbHBIX MPUOOPOB;

® OCBOEHHME MPUEMOB pabOThl ¢ MHPoOpManued (PUINYECKOTrOo COAEpKaHUS, BKIOYas
UH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUSX (U3UKHU, aHATU3 M KPUTHYECKOe
OlICHMBaHUE UH(POPMAIIUU;

® 3HAKOMCTBO cO cdepaMu MNpPOPECCHOHATBLHON JESTENbHOCTH, CBSI3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMM Ha JOCTHKEHUSX
(bu3nuecKol HayKu.

Ha uzyuenue ¢usuxu (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 00111eTO 00Opa30BaHUs
orBoauTcs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heaeln0), B 8 kiacce — 68 dacos (2
yaca B Hememwo), B 9 kmacce — 102 dwaca (3 dWaca B HeHem).
[Ipennaraemslii B mporpamme mno (pusuke nepeueHb JadopaTopHBIX pabOT U ONBITOB HOCUT
PEKOMEHIATEIbHBIM XapaKkTep, yUUTEeb JIeJaeT BHIOOp MPOBEACHHS J1abopaTOPHBIX paboT U
ONMBITOB €  y4€TOM  WHAMBUAYAIbHBIX  OCOOEGHHOCTEH  OOydwarommxcs,  CIHUCKa
AKCIIEPUMEHTANIBHBIX 3aJaHuil, MpeajaraéMblXx B paMKaX OCHOBHOI'O TOCYAapCTBEHHOTO
JK3aMeHa 1o (U3HKeE.



COILEP KAHUE OBYUYEHUSA
9 KUIACC
Pasznen 8. Mexannueckue siBJeHHUS.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHNYECKOro JBIKEHHsA. PaBHOMEpHOE NpsSMOJIMHENWHOE JBW)KEeHHE. HepaBHOMepHOE
MpsAMOJIMHENHOE ABrKeHne. CpenHssi U MITHOBEHHAs CKOPOCTh TeJla NPU HEPABHOMEPHOM
JBIKECHUU.

Yckopenue. PaBHOoyckopeHHOe mpsiMoiiMHEHHOEe [BIKeHHe. CBOOOIHOE TajcHHE.
Omnebitel [Manunes.

PaBHOMepHOE NBMXKEHHME TIO OKpYX)HOCTH. [lepnon u yacrora obpamenus. Jluneitnas u
YIJIOBasi CKOPOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHHE.

IlepBsiit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuit 3axkon Herortona. IIpuHumn
CYHEPIIO3ULIUU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuiia TPEHUSI CKOJIbKCHUS, CHJIa TPEHHS
MOKOSsI, TPYTUE BUJIBI TPCHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHHE CBOOOJHOIO NaJCHHS.
JIBwxenne mmaHer Bokpyr Connna. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
Meperpy3KHu.

PaBHOBecue MarepuanbHOUl TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJa ¢ 3aKpeIUIEHHON OChIO BpamieHusi. MomeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne umnynbca. MmMnynbe cuibl. 3aKOH COXpAHEHUS UMITYJIbCa.
PeakTuBHOE BH>KEHME.

Mexanunueckass paboTa U MoIIHOCTb. PabGoTa cui TspkecTd, ynpyroctu, TpeHus. CBs3b
sHepruu U pabothl. [loTeHIManbHas 3HEpPrus Teja, MOJHATOIO HaJl MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass »HeEprus cxatol npyxkuHbl. Kunermueckas oHeprus. Teopema o
KMHETUYECKOMN SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaGmroneHre MeXaHHMYeCKOTro IBHXKEHUS Tela OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE TyTeW M TPACKTOPHI IBUKEHHS OJTHOTO U TOTO K€ Tela OTHOCUTEIHHO
Pa3HBIX TEJ OTCUETA.

N3mepenune CKopocTH U YCKOPEHHUS IPSIMOJIMHEMHOTO IBUKEHUSI.

HccnenoBanue nNpu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habumronenne qBuKeHMs Tea Mo OKPY>KHOCTH.

HabGmroenne MeXaHWYECKUX SIBIICGHHUM, TMPOUCXOIANIMX B CHCTEME OTCUETa
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTEIHHO KaOUHETa
(hu3uKH.

7. 3aBHUCUMOCTH YCKOPEHHS TeJla OT MaCChl Tella M IEHCTBYIONIEH Ha HETO CHJIBI.

8. Habnronenue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tela MPU YCKOPEHHOM JBUKCHHH.

10. [lepenaya ummyabca Ipu B3aUMOICHCTBUH TEJL.

11. TIpeoOpa3oBaHus SHEPTUH NPU B3AUMOJICHCTBUU TEIL.

12. CoxpaHneHure UMITyJibca MPU HEYIIPYTOM B3aWMOICHCTBHH.

13. Coxpanenue uMIyibca mpu abCONOTHO YIIPYTOM B3aMMOJICHCTBUY.

14. HabGmoieHre peakTUBHOTO JBUKCHHSI.

15. CoxpaHeHue MEXaHMYECKOM SHEPTUH MPU CBOOOJHOM I1aJIEHUU.

16. CoxpaHneHne MEXaHHUECKON YHEPTUH TPU JBUKEHUH TeJla MO ACHCTBUEM TPy KHHBI.
Jlabopamopuwvie padbomul u onvimul.
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1. KoHcTpyupoBaHue TpakTa JJii pa3roHa M JAJbHEUIIEr0 paBHOMEPHOIO JIBUKEHUS
IapyKa Wid TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJIBKEHHS OpycKa WM IBMDKEHHUS IIapuKa II0
HAaKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUS Tella NPU PABHOYCKOPEHHOM [IBMKCHHH IO HAKIOHHOM
MJIOCKOCTH.

4. VccnenoBaHue 3aBHCHMOCTU IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM IBUKECHHUU
0€e3 HauaJIbHOU CKOPOCTH.

5. IlpoBepka rumores3bl: €ciad MpPH PABHOYCKOPEHHOM JIBUKEHUM 0€3 HayalnbHOU
CKOPOCTM TYTH OTHOCATCA KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MIPOMEKYTKH BPEMEHH OJJMTHAKOBBI.

6. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHS OT CHUJIbI HOPMAaJIbHOTO

JaBJICHUS.

Omnpenenenne k03hHUITMEHTA TPEHUS CKOJBXKEHUS.

Ornpenenenne )KECTKOCTH IPYKUHBI.

9. Ompegnenenue pabOThl CUJIBI TPEHHs MPU PABHOMEPHOM JBHKCHMM Teja IO

TOPU30HTAILHON TOBEPXHOCTH.
10. Onpenenenune pabOThl CHIIBI YHPYTOCTH MPHU MOAbEME Tpy3a C HMCHOJIb30BaHHUEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.

11. 3y4yenue 3aKkoHa COXpaHEHHUS SHEPTUU.

Pa3zgen 9. Mexannuyeckue Koj1e0aHUA U BOJIHBI.

KonebarensHoe nBuxeHne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOAHMIA: MEpPHOJl, 4acToTa,
amuiutyga. MareMaTudeckuid W NpPYXKUHHBbIA MasTHUKU. [IpeBpallieHne sHeEpruum npu
KOJIE0ATEIbHOM JIBUKECHHH.

3aryxatonire konebanusi. BeinykneHHble koiebanus. Pezonanc. MexaHnuueckue BOJIHBI.
CpoiicTBa MexaHMYecKuX BOJIH. [IpojonpHble W momnepeuHble BOJHBL. J[JIMHA BOJIHBI U
CKOPOCTH €€ pacrpocTpaHeHusi. MexaHn4YecKUe BOJIHBI B TBEPJIOM TeJle, CeCMUYECKHUE BOJTHBI.

3ByK. 'poMKOCTB 3ByKa U BeicoTa ToHA. OTpaxkeHue 3Byka. UH(pa3Byk U yiIbTpa3ByK.

Hemoncmpayuu.

Ha6mronenue konebanuii Te moj| 1eCTBUEM CUJIBI TSXKECTH U CHIIBI YIIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabmroieHre BoIHYKIEHHBIX KOJIeOaHUM U pe30HaHCA.

Pacrnipoctpanenue npoAoabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETH).

HaburoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AxycTHYecKuil pe3oHaHC.

ﬂaﬁopamopnbte paoomul u onvimol.

1. OmpeneneHue 4acTOTH U IEpUOA KOJIEOAHUI MAaTEMAaTUYECKOTO MasiTHUKA.

2. OrmpezeneHue 4acTOThl U IEPHOJa KOJIeOaHHH MPY>KMHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IMEpHOJa KOoleOaHWH MOJBEHICHHOTO K HUTH Ipy3a OT
JUITMHBI HATH.

4. HccnenoBaHue 3aBUCHMOCTH MEpHO/a KOJeOaHUN MPYKMHHOTO MasTHUKA OT MaccChl
rpy3a.

5. IIpoBepka HE3aBUCHMOCTH IEpHOAA KOJeOaHUM Ipy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpy3a.

6. OnbITE, JEMOHCTPUPYIOLIME 3aBHCHMOCTb Tepuoja KoleOaHWil Mpy>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJeHHUS.
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Pazjaen 10. DjieKTpOMArHUTHOE 10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHuTHOE TOJie. DJIEKTPOMArHUTHBIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [Ilkama 3JIeKTpOMarHUTHBIX BOJIH. MCHONIB30BaHHWE AIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3H.
DIleKTpoMarHuTHas npupoja ceeta. CkopocTs cBeTa. BOTHOBBIE CBOICTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 371€KTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOICTBA CBETA.
Jlabopamopuusie padbomol u onvimol.
1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TTIOMOIIbI0 MOOMIIBHOTO TenedoHa.
Paspnen 11. CBeToBble sIBJICHHUS.
JlyueBass monens cera. Mctounuku cBera. [IpsMonuHeitHOE pacrpoOCTpaHEHHUE CBETA.
3armenus ConHua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akOH OTpaKeHMs CBETA.
[Ipenomiienne cBera. 3akoH npesnoMieHus ceera. [lomHoe BHyTpeHHEE OTpakeHUe CBETa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONITUYECKUX CBETOBOAX.
JInnza. Xonx nyuedt B aunH3e. OnTudeckas cuctema Qoroamnmapara, MUKpPOCKONA H
Teneckona. ['na3 kak ontudeckas cucrema. biM3opykocTh U 1aIbHO30PKOCTb.
Paznoxxenne Oenoro ceera B crnekTp. OmbiTel HetoToHa. CrOXXKE€HHE CHEKTPaTbHBIX
uBeToB. /ucnepecus cpera.
Hemoncmpayuu.
[IpsasmonuHeHOe pacupOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuyenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTruyeckuil CBETOBOJ.
Xop 1ydeit B coOuparoIie JIMH3e.
XoJ Jiyuel B pacCEeHUBarOLIEH JIMH3E.
[Tonyuyenne n300pa>keHU ¢ TOMOIUIBIO JTHH3.
. Ilpunnun aeiictBus doroamnmnapara, MUKpPOCKOIA U TEJIECKOMA.
10. Mogens riasza.
11. Pa3noxeHue 6e10T0 CBETa B CIIEKTD.
12. Tlony4enue Gesnoro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopuusie padbomel u onvimol.
1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUs CBETOBOTO JIyda OT YIJia MajeHusl.
2. W3yueHue xapakTepUCTHK U300paKeHHs MpeIMeTa B IIIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTJla IPETIOMIIEHHS CBETOBOIO JIy4ya OT yTIiia MaJieHus Ha
TPAHUIIE «BO3TYX—CTEKIION.
[Tony4yenne n300pakeHU ¢ TOMOIIBI0 COOUPAIOIIEH JIMH3HI.
Omnpenenenrie POKYCHOTO pacCTOSHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.
OnBITHI IO Pa3JI0KEHUIO OEIIOTO CBETA B CIIEKTY.
OnBITH 1O BOCHPHUATHIO IIBETA MPEIMETOB MPH WX HAOIIOJIEHUU Yepe3 IBETOBBIC
(GUIBTPEL.
Pa3znen 12. KBanToBBIE sIBJIEHMS.
OmnsiTel Pezepdopna v nnanetapHas mojenb aroma. Mogenb atoma bopa. Mcnyckanue u
MOIJIOLIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.

CoNoOR~wWNE
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PagnoaktuBHOCTh. Anb(a, Oera- W ramma-usznydeHusd. CTpoeHHE AaTOMHOIrO sjpa.
Hyknonnas mMozens aromHoro sapa. M3oromsl. PannoaktuBHBIE npeBpamieHus. l[lepuon
MoJIypacraja aTOMHBIX JIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U MacCOBOIO YHUCETI. DHEPIus
CBS3M aTOMHBIX saJiep. CBsA3b Macchl U 3Hepruu. Peakuuu cunTe3a u aenenusd saep. Mcrounuku
sHeprun CosiHLa U 3BE3].

SAnepHas >HepreTuka. J{elcTBUsA paIuOaKTUBHBIX U3JTyYEHUM Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CreKTpbl U3Ty4eHHs U MOTJIOMICHHUS.

CrieKTphl pa3Iu4HbIX Ta30B.

Cnekrtp Bogopoaa.

HaGmonenue tpekoB B kamepe Bunbscona.

PaGota cuéTurka HOHU3UPYIOMIMX U3TyYEHUH.

Peructpanus uznydeHust NpupoJHbIX MUHEPAJIOB U MPOTYKTOB.

ﬂaﬁopamopnble paoomul u onvimol.

1. HaGnroneHue CIUIOUIHBIX U JIMHEWYAThIX CIEKTPOB U3IIYUCHHUS.

2. UccnenoBaHue TpPEKOB: M3MEPEHHME SHEPIMM YacTHUIIBI MO TOPMO3HOMY MyTH (1O

dbotorpadusm).

3. UsmepeHue paanoakTUBHOIO (poHa.

IHoBTOpUTENBbHO-00001IAO M MOYJIb.

[ToBTOpUTENBHO-0000IIAOMIUKA  MOAYJAh MpeAHA3HAUYeH I CHUCTEMaTU3aluh |
00001IeHUSI TPEIMETHOTO COAEpX aHUS M ONbITa JACSITENbHOCTH, MPUOOPETEHHOrO NpU
U3Y4YEeHUU BCEro Kypca (U3MKH, a TaKKe JJI1 MOJrOTOBKM K OCHOBHOMY T'OCYJNapCTBEHHOMY
9K3aMeHy Mo QU3uKe JIsi 00yUaroluXcsl, BBIOPaBUINX 3TOT YUeOHBIN MpeaMeT.

[Ipy wu3yyeHMM [OAHHOTO MOZYJS pPEAIU3YIOTCI W CUCTEMAaTU3UPYIOTCS  BUIBI
NeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0O€cleuuBaeTcs JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX pe3yJIbTaToOB 00yueHus, (POpMHUpYETCsl eCTECTBEHHOHAYy4Has
IPAMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHMS SIBICHUI NPUPOABI U TEXHHKH,
OBJIAJICHUE YMEHUSMU OOBSACHATH (DU3MUECKHUE SIBICHUS, MPUMEHsS TMOJyYeHHBbIE 3HAHUA,
pemaTh 3a/1a4, B TOM YUCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIMAIBHO AESTENBHOCTHBIM XapaKTep AAHHOTO pasjefia peaiu3yercsl 3a CYET
TOTO, YTO OOYyYaIOLIUeECs BBITOIHSIOT 3a/IaHuUs, B KOTOPBIX UM IIpeiaraercs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBSICHITH (PU3UUECKHE
SIBJICHUS B OKpY> KaroUel MPUPOJIE U MTOBCEIHEBHOM KU3HU;

WCIOJIb30BaTh HAy4YHbIE METOIbl UCCIIEOBaHUS (PU3MUECKUX SIBJICHHUM, B TOM YHCIE IS
MIPOBEPKHU TUIIOTE3 U MOTYUYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHBIE OCHOBBI HauOoJliee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTH,
HarpuMep, MPaKTUYECKOTO HMCIOJIb30BAHUS PA3JIMYHBIX HCTOYHMKOB 3HEPrUM HA OCHOBE
3aKOHa MPEBPAILEHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.
IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHMUA
N3yuenne pu3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl HAIPaBJICHO HA JOCTHIKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbprate wu3yuenuss (pu3MKM Ha ypOBHE OCHOBHOIO 00IIero ooOpazoBaHus Yy
oOyyaromerocs OyayT cOpMHUPOBaHBI CIIEAYIONIUE TNYHOCTHBIE PE3yJIbTaThl B HaCTH:
e 1) maTpHOTHYECKOI0 BOCIIMTAHUSA:

ok wdE



® - [IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (PU3NYECKOM
HAYKWU;

® - [IECHHOCTHOE OTHOILEHUE K JOCTHKEHUSIM POCCUNCKHUX YUEHBIX-(DU3UKOB;

e 2) rpamJaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYXJI€HUH OOIIECTBEHHO 3HAUUMBbIX U 3TUYECKUX
po0JIeM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PU3UKH;

® - OCO3HAaHHE BaXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

e 3))3CTeTHYECKOr0 BOCIIUTAHUSA:

® - BOCHPHUATHE ICTETUUECKUX KauecTB (PU3MUECKON HAyKU: €€ TApMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

¢ 4) HeHHOCTH HAYYHOI' O O3HAHMS:

® - OCO3HaHHME LEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAaHUS MUDPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISAIOIIEH KyJIbTYpPHI;

® - pa3BUTHE HAYYHOU JII0OO03HATEIILHOCTH, MHTEpPECA K UCCIIEIOBATEIbCKON 1€ TETbHOCTH;

e 5) popMupoBaHUS KYJbTYPbI 3I0POBbSI M IMOIMOHAJIBHOI0 0JIATONOJTYYHS:

® - OCO3HaHME ILEHHOCTH OE30MacHOr0 00pa3a *U3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTHU TMpaBUJ OE30MACHOrO TMOBEJACHUS Ha TpaHCHOpTe, Ha Joporax, ¢
ANEKTPUYECKUM U TEIUIOBBIM 000pPY0BAHUEM B JIOMAIIHUX YCIIOBUSAX;

e - cOpMUPOBAHHOCTH HaBbIKa pe(IeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKoro
K€ IIpaBa y APyroro 4ejaoBeKa;

e 6) TPyA0BOr0 BOCIMTAHMS:

® - aKTMBHOE y4YacCTHE B PEIIEHWHU MPAKTHUYECKUX 3a/1ay (B paMKaxX ceMbH, 00pa3oBaTeIbHOU
OpraHu3al, Topoja, Kpas) TEXHOJIOTMYECKOW U COIHMAIbHON HampaBIE€HHOCTH,
TpeOyIOIIMX B TOM YHCIe U PU3NYECKUX 3HAHUM;

® - UHTEpEeC K MPAKTUYECKOMY U3YUYEHHIO Tpodeccuid, CBI3aHHBIX C (PUBUKOM;

e 7)3KO0JOrH4eCKOro BOCIIMTAHUA:

® - OpHCHTAIlMs HAa TpUMEHEHHEe (QU3MYECKUX 3HAHWM [UIsl pelieHust 3afad B 00JacTH
OKpY’Karolllel cpeapl, MJIAHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOKHBIX MOCJIEICTBUI
JUISL OKPY KAIOILEH Cpebl;

® - OCO3HaHHUE TJI00ATBFHOTO XapaKTepa dKOJOTHYECKUX MPOOIEM U MyTel UX perIeHHUs;

e §8)aganTanyMu K U3MEHSIIOIIMMCS YCJIOBHAM COUMAIBHOI U NPUPOJIHON Cpeabl:

e - MOTPeOHOCTh BO B3aUMOJEWUCTBMM TIPHU BBHIMOJHEHUH WCCIEIOBAHUNA M MPOEKTOB
(bu3MUeCKOi HANPaBICHHOCTH, OTKPHITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESTEIbHOCTH;

e - noTpeOHOCTh B (DOPMHPOBAHWU HOBBIX 3HAHUU, B TOM uHcle (OPMYyIHUPOBATH HIEH,
TIOHSATHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTAX U SBJICHUSX;

® - 0co3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PUBHKH;

® - [UTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUHN HOBBIX (PM3NYECKUX 3HAHUI;

e - CTpeMJICHHE aHaIu3UpOBaTh M BBISBIATH B3aUMOCBS3U TPUPOJIBI, OOIIECTBA H
HKOHOMHKH, B TOM YHCJIE C UCIIOIb30BAHNEM (PU3NUECKUX 3HAHUM;

® - OILICHKAa CBOMX [JEHUCTBUM C YYETOM BIIMSHHUSA Ha OKPYXKAlOLIYI0 CpEly, BO3MOKHBIX
r7100aIbHBIX MOCIIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHBI
B pesynbrare ocBOeHHS MpOrpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusi y oOyuwaromierocs OyayT cOpMHpPOBaHBI MeTampeaMeTHbIe Ppe3yJbTaThl,



BKJIIOYAIOIME TI03HABATENIbHbIE YHHUBEPCAIbHBIC YyueOHbIE JEUCTBUSI, KOMMYHHKATUBHBIC
YHUBEpCallbHbIC yUeOHbIE JCHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC EHCTBHUS.
Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbLHbIE YYeOHbIE AeHCTBUS

ba3oBble JJornueckue JelcTBUA:

BBISIBIISITH U XapaKTEPU30BaTh CYMIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJIICHUN);
YCTaHABJIMBATh CYIICCTBEHHBIM MpPHU3HAK KiIacCU(UKAIMKM, OCHOBAHHS  JUISA
000011IeHHS U CPAaBHEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH W IMPOTHBOPEYHS B pacCMaTPUBAEMBbIX (pakTaX, JaHHBIX U
HaOJTIOICHUSX, OTHOCSTINXCS K PU3NICCKUM SIBIICHUSIM;

BBISIBIISATh TIPUYUHHO-CJICJCTBCHHBIC CBSI3W TPU W3YYCHUHU (U3HUYECKHUX SIBJICHHH U
MPOIIECCOB, JiejaTh BBIBOJABI C WCIOJB30BAHUEM JICTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYCHHH, BBIJIBUTATh TUIIOTE3bI O B3AMMOCBS3SIX (PU3NICCKUX BEIIMUUH;
CaMOCTOSITEIHHO ~BBIOMpPATh CIOCO0 pemeHuss ydeOHoW (u3uveckoi 3amadu
(cpaBHEHHE HECKOJIBKMX BAapUAHTOB PEIICHHS, BBIOOP HamOojee IMOAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIICJICHHBIX KPUTCPUCB).

Ba3oBhle ucciieoBarebCKNe 1eCTBHA.

HCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT TTO3HAHMSI;

MPOBOJUTH IO CaMOCTOSITETLHO COCTABJICHHOMY IUIAHY OMBIT, HECIOKHBIN
(hU3MYeCKU SKCTIEPUMEHT, HEOOJIbIIIOE UCCIEN0BaHNE (PU3UUECKOTO SIBIICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYUYCHHYIO B XOJIe
UCCJICIOBAHUS WU DKCIIEPUMEHTA,

caMoCTOsITeNbHO  (POopMyNUpOBaTh OO0OOIIEHHS] M  BBIBOJBI IO pe3yJibTaTaM
POBEIEHHOTO HAOIIOICHUS, OIIbITA, UCCIIEOBAHUS;

POrHO3UPOBATh BOZMOXKHOE JalibHEIIee pa3BUTHE (PU3MUECKHUX MTPOLIECCOB, a TAKXKE
BBIIBUTATh MPEANONIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

NPUMEHSTh Pa3IMYHbIE METOJbI, HMHCTPYMEHTHI W 3alpoChl MPHU TIOUCKE W OTOOpE
UH(POPMAIIMH WIH JAHHBIX C YIETOM MPEIIOKEHHON yUueOHOH Qr3NIecKoil 3a1a4m;
aHAJIM3UPOBATh, CHCTEMATH3HUPOBATh U MHTEPIPETUPOBATH HHHOOPMAITUIO PA3THUHBIX
BUJIOB U ()OpPM TIPEACTABIICHHSI;

CaMOCTOSATEIHHO BBIOMPATh ONTUMAIBHYIO (popMy MpencTaBieHUs WHPOpPMAIMHA U
WLTIOCTPUPOBATh pElIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpauKoi ¥ UX KOMOWHAIIUSMHU.

KomMmyHukaTuBHbIE YHHBepcabHbIe YUeOHbIe 1eiicTBHUS:

B XoJie OOCyXJeHHs y4eOHOro marepuaja, pe3yslbTaToB J1a0OpaTOpPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CY>KAaeMOil TeMbI M BBICKA3bIBaTh UJIEH,
HalleJICHHbIC Ha pPellleHue 3a/1a4M U NoJIep KaHne OJaro)enaTeaIbHOCTH OOIeHus;
COIOCTABIISAITh CBOM CYXJIEHHUS C CYXICHUSMU JpPYyrUX YYacTHUKOB JHajiora,
OOHapy’KUBATh PA3JINYME U CXOACTBO MO3ULINH;

BBIpA)XKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEJCTAaBIATh  PE3yJbTaThl  BBIIOJIHEHHOTO  (DPU3WYECKOIO  OMBITa
(3KCTIEpUMEHTA, UCCIIEIOBAHNUS, IPOEKTA);

HNOHUMAaTh U MCIIOJIb30BaTh MPEUMYIECTBA KOMAHAHON M MHIUBUAYaIbHOW PabOTHI
MIPU PeIIeHNH KOHKPETHON (PU3NIECKOI MpoOIeMbl;



MPUHUMATHh [ COBMECTHOW JNEATEITbHOCTH, OPTaHU30BBIBATH JCUCTBHS MO €&
TOCTHKEHUIO: PACIIPEACIIATh POIH, 00CYXKIaTh MPOIECCHI M PE3YJIBTATHl COBMECTHOMN
paboThl, 000011aTh MHEHUS HECKOJIBKUX JTIOJCH;

BBITIOJTHSATH CBOIO 4YacTh PabOTHI, OCTHras Ka4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HaIPABJICHUIO M KOOPJAUHUPYS CBOH JIEHCTBUS C IPYTUMHU WICHAMU KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOCTO BKJIaJa B OOMMA MPOAYKT TO KPUTCPHUSIM,
CaMOCTOSTEIHHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aHMO/ICHCTBUS.

PeryasiTuBHbIe YHUBEPCAJbHbIE yYeOHbIE 1eCTBUS
Camoopranmszaumus:

BBISIBJISATh TNMPOOJEMBbl B IKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOIUX JUIs
penieHust PU3nYeCcKuX 3HaHUI;

OpPUEHTUPOBATHCS B PA3NMUYHBIX MOAXOJaX NPHUHATHS pElIeHUH (MHIUBUIYAIBHOE,
MPUHATHE PEUIEHUS B TpyMIe, IPUHATUE PELICHUI TPpyIoil);

CaMOCTOSITEIbHO COCTABJIATh AJITOPUTM pelleHus (PU3MYECKOW 3aJauu WIM IJIaHa
UCCJIeIOBaHUsl C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBATh IMpe/araeéMble BapHaHThl PEIICHUN;

JieNiaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHbIH HHTEJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMH U MpeAJiaraTh miaH e€ N3MEeHEHUs;

OOBSICHATh TNPUYUHBI JIOCTHXKEHUS (HEAOCTUKEHHS) pEe3yJbTaTOB JACSTENbHOCTH,
JaBaTh OLICHKY NMPUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTUBBI B IEATEILHOCTD (B TOM YHCIIE€ B XOJ BBINOJIHEHHS (PU3UUECKOTO
UCCJICIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIEJIN U YCIOBUSIM;

CTaBUTH ce0s1 Ha MECTO JPYTOro 4YesloBeKa B XOJIe CIIOpa WIH TUCKYCCUU Ha HAYYHYIO
TE€MY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

npu3HaBaTh CBOE NpPaBO HA OMIMOKY MpH pElIeHWH (PU3NYECKUX 3aJad WIH B

YTBEPXKACHUAX HA HAYYHBIC TEMBI U TAKOE K€ IPaBO IPYroro.
INPEJMETHBIE PE3YJIBTATBI

K xoniy obydyenus B 9 kijacce npeaMeTHbIE PE3yJNbTaThl HA 0OAa30BOM YPOBHE JOJKHBI
oTpaxaTb CPOPMUPOBAHHOCTh Yy 00YHAIOIINXCS YMEHUI:

UCTIOJB30BaTh TMOHATHS: CHCTEMa OTCYETa, MaTepUalibHas TOYKa, TPaeKTOpH,
OTHOCHTEIHHOCTh MEXaHUYECKOTO JIBYOKCHUS, nedopmanus (ynpyras,
TUTACTUYECKAasi), TPEHUE, IIEHTPOCTPEMHUTEIILHOE YCKOpPEHHE, HEBECOMOCTh U
Heperpy3Ku, HEHTP THKECTH, aOCONIOTHO TBEPIOE TEJIO, LEHTP TSKECTH TBEPIOTO
TeJa, PABHOBECHE, MEXAHMYCCKUE KOJICOAHMS W BOJHBI, 3BYK, HH(Pa3ByK u
yIBTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI HCITYCKAaHMsI U TOTIIONIeHUS, anb(da, Oeta-
¥ TaMMa-U3ITy4YeHUsl, U30TOIIbI, SiFepHasi YHEPTeTUKA;

pasznuyarh sSBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JIBIKEHUE,
PaBHOYCKOPEHHOE  MPSMOJIMHEWHOE  JBWXKEHHE, CBOOOJHOE TAaJCHHE  Tel,
paBHOMEPHOE JBW)KCHHE 110 OKpPYXKHOCTH, B3aMMOJCHCTBUE TeEJ, PEAKTUBHOE
NBUKEHHE, KoJie0aTelIbHOE IBUKEHHE (3aTyXalollue W BBIHYKIEHHBIC KOJIeOaHUS),
pE30HaHC,  BOJHOBOE  JIBIDKEHHE,  OTPaXCHHWE  3ByKa,  MPSIMOJUHEHHOE
pacnpoCcTpaHeHHe, OTPAXKECHHE W MPEIOMIICHHE CBETa, I[IOJTHOE BHYTpPEHHEE



OTpaXEHUE CBETA, PA3JIOKEHUE OENOro CBETa B CHEKTP M CIOXXKEHHE CIEKTPATbHBIX
[[BETOB, JHCIIEPCHS CBETa, €CTECTBEHHAs pPaJMOAKTHUBHOCTb, BO3HHUKHOBEHHE
JTMHEWYATOTO CIEKTpa M3IydYeHHs) MO OMHMCAHUIO MX XapaKTePHBIX CBOWCTB M HA
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX JAaHHOE (PU3UIECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUEC U3YYCHHBIX (DU3NUYECKUX SBICHUN B OKPYXKAIOIIEM MHUPE
(B ToM uucie (QU3NYECKUE SBICHUS B MPUPOJC: TPUIUBBI M OTJIUBBI, JBIKCHUE
wiader COJHEYHON CHCTEMBI, PEAKTUBHOE JBIDKEHUE JKUBBIX OpPTraHU3MOB,
BOCIIPHSATHE 3BYKOB JKUBOTHBIMH, 3EMJICTPSCEHHE, CCHCMHUYECKHE BOJIHBI, IIyHAMH,
9X0, IBETa TEJN, ONTHYECKUE SIBJICHUS B TPHUPOAE, OWOIOTHYECKOE ACHCTBUE
BUIMIMOTO, YIBTPAa(QHOIETOBOTO W PEHTTCHOBCKOTO W3IMyYEHHUH, €CTeCTBEHHBIN
PaMOAKTUBHBIA (OH, KOCMHYCCKHE JIYYH, PATUOAKTUBHOE H3IyUYCHUE MPUPOTHBIX
MUHEPaJIOB, ACWCTBUE PAIMOAKTUBHBIX U3TYYCHUN HAa OPraHU3M YeJI0BEKa), IPH ITOM
MEPEeBOANTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKM) QU3NYECKUX SIBICHUI;

ONMCHIBATh HM3YYCHHBIE CBOWCTBA Tel W (U3NYECKHE SBIICHUS, WCIIONB3YS
¢du3nYecKre BETMYUHBI (CPETHSS U MTHOBEHHAsI CKOPOCTh TeJla NP HePaBHOMEPHOM
JIBI)KCHUH, YCKOPEHHE, MEpEeMEIeHHe, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHUs, CUIIa
yIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOHOTO MAICHHSI, BEC TeJa, HMITYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHHUYeCKasi paboTa M MOITHOCTh, MOTCHIIHANIbHAS SHEPTHUS Tela,
MOJTHATOTO HaJl TMTOBEPXHOCTHIO 3€MJIM, MOTCHITMAIBHASI SHEPTUS CXKATOW MPYIKUHBI,
KWHETHYECKasi DJHEPTUs, TOJHAs MeEXaHW4ecKas »JHEeprusi, MepHoJ W YacToTa
Kosie0aHuM, JJIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa,
mokasaTeiab MpPEJIOMIICHUS Cpebl), MpH ONHUCAHUU TPABUIBHO TPAKTOBATH
(bu3MYeCKUil CMBICT UCTIOJIb3YEMbIX BETUYMH, 0003HAYCHUS U €IUHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME NAaHHYIO (M3MUECKYIO BEJIMYHUHY C
IPYTMMH BEJIMYMHAMHU, CTPOUTH TpapUKH HM3YYEHHBIX 3aBHCHUMOCTEH (DU3MUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SABJICHUS U MPOLIECCHI, UCTIOIb3YS 3aKOH
COXpaHEHMs SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPIIO3UIIMUA CHUII,
OPUHIIMI  OTHOCUTENbHOCTH [anunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS
UMIyJIbCA, 3aKOHBI OTPaXEHHUS M TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS
3apsI0BOTO M MacCOBOIO YHCENl NpU SACPHBIX pEakUusx, MpPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alUCHIBATH €0 MAaTEMAaTHYECKOE BHIPAKEHUE;
OOBSICHATH (DU3MUECKHE MPOILIECCHl M CBOWCTBA TEN, B TOM YHCJIE M B KOHTEKCTE
CUTyalluid  TPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIBIATh  INPUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOPOM Ha
2-3 UW3y4YCHHBIX CBOWCTBA (PU3UYECKUX SIBICHUN, (U3UUYECKHMX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7aud (ONMHMpalOIIMecss Ha CUCTeMy W3 2—3 ypaBHEHHUN),
UCTIOJNIB3Ysl 3aKOHBI M (DOPMYJIBI, CBS3BIBAIONINE (PU3UUYECKUE BEIMYMHBI: Ha OCHOBE
aHaJM3a YCJIOBHS 3a/1auyd 3allMChIBAaTh KPATKOE YCIIOBUE, BBISIBISITH HEOCTAIOIINE
Wi W30BITOYHBIC JIaHHBIE, BBIOMPATH 3aKOHBI W (HOPMYJIBI, HEOOXOIMMBIC IS
pElIeHHUs], TPOBOIUTH PACUYETHI M OLICHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYCHHUSI
(U3HUECKON BEITUYHHEI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEHIUTh TPU TMOMOIU (PUBNIECKUX
METOJIOB,  HUCIONIb3YsS  ONUCAaHWE  WCCIENOBAHUS,  BBIICIATH  MPOBEpPsSEMOE



MPEINOJI0KEHHE, OIEHWBATh NPAaBHIBHOCTh TOPSIKAa MPOBEACHHUS HCCICIOBAHUA,
JeTaTh BBIBOJBI, HHTEPIPETHPOBATH PE3YIbTATHl HAOMIOACHNUN U OIBITOB;

MPOBOJIUTH OMBITHI IO HAOMIOEHUIO (DU3MUECKUX SBICHUHA WIIN (PU3MUECKUX CBOWMCTB
Ten (M3ydeHue BToporo 3akoHa HploToHa, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTD
neproia KojaebaHuil MPyKMHHOTO MasTHUKA OT MAcCChl TPy3a M KECTKOCTH MPY>KUHBI
M HE3aBUCHMOCTh OT aMIUITYABl MaibIX  KOJICOaHWW, TPSAMOJIUHEHHOE
pacmpoCcTpaHEeHHE CBETa, Pa3JIOKEHHE OEIoro CBeTa B CIEKTpP, M3yYCHHE CBOWCTB
M300pakKeHus B INIOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeIMeTa B coOuparomiei
auH3e, HAONIOJEHWE  CIUIONIHBIX W JIMHEHYaThIX  CIEKTPOB  W3JIYUYCHHS):
CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOUHOIO Habopa 00O0pya0oBaHUf,
OTMCHIBATH X0/ OMBITA ¥ €TO PE3YIIbTATHI, (OPMYIUPOBATH BHIBOJIEI,

MPOBOJIUTh TP HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHH, OMpeaessis cpeaHee
3HaueHue u3MepsieMoil BennuuHbl ((POKycHOE paccTosiHue coOuparomieil JHH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEePUTEILHOTO TPUOopa);

MPOBO/IUTH UCCIICOBAHUE 3aBUCHUMOCTEH (PH3MYECKUX BEIMYHH C UCIOIH30BAHHEM
NpSMBIX M3MEPEHUH (3aBHCHUMOCTh IyTH OT BPEMEHH NpPU PABHOYCKOPEHHOM
IBW)KEHUW O3 HadalbHOM CKOPOCTH, Tiepuona KoOJeOaHWH MaTeMaTHYeCKOTO
MasTHHKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUS CBETAa OT YIJia MaJeHUs U
yria IpeJOMIICHHUS OT YTJIa MaJeHHs): TUIAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITEILHO
coOMpaTh yCTaHOBKY, (UKCUPOBATh pPE3yJNbTAThl TONYYCHHOW 3aBUCUMOCTH
(Gu3NYEeCKNX BEJIMYWH B BUJC TAONHUIl U TPadHKOB, NIENaTh BBIBOJBI MO pE3yJIbTaTam
UCCJIEIOBAHUS;

NPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIUYUH (CpelHss CKOPOCTh H
YCKOpPEHHUE TeJa MPU paBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOTHOTO MaICHHUS,
KECTKOCTh MPYKUHBI, KOADPUIMEHT TPEeHUs CKOJIbKEHHUS, MEXaHWueckas padborta u
MOIIHOCTh, 4YacToTa W TMepHoJ KojeOaHWH MaTeMaTHUYeCKOro U MPY>KUHHOTO
MasiTHUKOB, ONTHYECKass cuja CcOOMparomeld JUH3bI, pPaJUOAKTUBHBIN (OH):
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAJIbHYIO0 YCTAaHOBKY W BBITIOJHSTH
U3MEpEHUs, ClIeqysl MPEI0OKEHHOW WHCTPYKIIUH, BBIUYUCIISITH 3HAUCHHE BEJIMYUHBI U
aHAIM3UPOBATh TOJY4YEHHBIE pe3yJbTaThl € YYETOM 3aJaHHOW TOTPEUTHOCTH
U3MEPEHUI;

coOnrofaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTOPHBIM
00opyI0BaHKEM;

pasnuyaTh OCHOBHBIC MPU3HAKK HM3YYEHHBIX (DU3MUECKHX MOJEJeil: mMarepuanbHas
TOUYKa, aOCOJIIOTHO TBEPJOE TENO, TOYEUHBIM HCTOYHHK CBETa, Jy4, TOHKas JIMH3a,
TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIOHHAs MOJIENTb aTOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JEUCTBUS M3YyYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOICTB € ONOpOM Ha UX omnucaHus (B TOM 4YHUCIE: CHUAOMETP, JaTYUKU
NOJIOKEHMSI, PpACCTOSHUSI W YCKOPEHMsI, pakeTa, »5XOJOT, OYKH, IEPHCKOII,
¢doTroanmapar, ONTUYECKHUE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETpP, Kamepa Buibcona),
UCTIOJNIB3Ysl 3HAHUS O CBOMCTBAX (PM3MUYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKU M3YUYCHHBIX TEXHUUECKUX YCTPOHCTB,
M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKHX IMPOIECCOB IMPH PEIIeHUH y4eOHO-
MPAaKTHYECKUX 3aJ[ad, ONTHYECKUE CXEMBI IJIsi TOCTPOSHUS M300paKeHUN B TIIOCKOM
3epKajie ¥ COOMpAIOIIEH JTNH3E;



NPUBOJUTH MPUMEPH (HAXOAWUTHh HH(MOpPMALMIO O TMpPUMEPAX) HPAKTHUECKOIO
WCIOJIb30BaHUsT (UM3MYECKUX 3HAHWW B TMOBCEIHEBHOM KU3HU Uil OOECHEYEHHUS
0€30MacCHOCTH MpU OOpalllEHUH C NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpPaHEHMsI 3/I0pOBbsI U COOJIIOJIEHUST HOPM SKOJOIMYECKOIO IIOBEACHUS B
OKpY>Karollei cpeae;

OCYUIECTBJISITH MOUCK UH(poOpMauuu (u3nyeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENbHO (HOPMYIUPYST TOUCKOBBIM 3alpoCc, HAXOAWTHb IMYTH ONPEIEICHUS
JIOCTOBEPHOCTHU TMOJYyYEHHOW HWH(OpMalUM HAa OCHOBE HWMEIOIIMXCS 3HAHUM W
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BBIIOJHEHUN YUEOHBIX 33JJaHUN HAYyUYHO-TIOMYJISIPHYIO JTUTEPATYPY
(¢u3nUecKoro cojep’KaHus, CIPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHer,
BJa/JIeTh NMpUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMsl MHPOpMALUU W3
OJIHOWM 3HAKOBOW CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbIE MMChMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(MOpMAaLUK
U3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COACPKAHMS, MYyOJUYHO MPEACTABISTH
PE3yNbTATHI MPOCKTHOW WIJIM UCCIEIOBATENbCKON NEATENBHOCTH, MPU 3TOM IPAMOTHO
UCIOJIb30BAaTh M3YYEHHBIN TNOHSATHHHBINA ammapar u3yd4aeMoro pasjena (U3MKU U
COTMPOBOXKJATh BBICTYIUICHHE Mpe3eHTalel ¢ y4éToM OCOOEHHOCTEW ayIuTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TpakTieckie (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIEHUS
11 MexaHn4eckoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 BaanmopericTene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexann4eckue K0J1e0aHUSA M BOJHBI
bu6moreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnndeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIEeKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3znen 4. CBeToBbLI€E IBJICHUS
bu6mmoreka [JOK
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edso0.ru/7f41a4a6
4.3 PaznoxeHue 6eJI0ro CBeTa B CIEKTP 3 2 bubnuoreka [IOK



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

Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
bu6mmoreka [IOK
51 Hcnyckanue u moriomneHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 Crpoemne aTomHoro sapa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
5.3 SInepHbie peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-00001aI0 1M MOAYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONEepHKAHUS 9 5 bubnuoreka [JOK
' Kypca ¢husuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE 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
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IHOYPOYHOE IINIAHUPOBAHHUE
9 KVIACC

KoaunyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe M poBbIe
n/n Tema ypoka Bcero KO; TPOJBHbIE HpﬁaKanecxue HU3ydeHus o0pa3oBaTejibHbIE
padoThI padoTsI pecypest

1 Mexannueckoe JBH>XeHrne. MarepuaiibHas 1 02.09.2026
TOYKa

2 Cuctema orcuyera. OTHOCUTEIHHOCTD 1 03.09.2026 bu6moteka [IOK
MEXaHWYECKOTO JBHKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IPAMOJIIMHEWHOE BHKEHUE 1 04.09.2026 Eggg?/ﬁzzzi%/ma d19a

4 HepaBHOMepHOE NpSIMOTMHENHOE ABUKEHUE. 1 09.09.2026
CpenHsist ¥ MTHOBEHHAsI CKOPOCTh

5 [IpsmonurHeliHOe PaBHOYCKOPEHHOE IBUKEHUE. 1 10.09.2026 bu6moreka [IOK
VYckopenue https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1 11.09.2026
CKOPOCTH
JlaGopaTtopHas pabota "OnpeneneHue Buborexa [IOK

7 YCKOPEHHUS Teja MPHU PaBHOYCKOPEHHOM 1 1 16.09.2026 https://m.edso0.ru/ff0adb18
JIIBIDKEHUH 110 HAKJIOHHOH IIoCKOCTH" — :

8 CobOoauoe nagenne ten. OneITel [Nannnes 1 17.09.2026
PaBHOMepHOE ABMKEHHE IO OKPYKHOCTH.

9 [Tepuona u yactora oOpamenus. JInnelHas u 1 18.09.2026 ﬁggg?/ﬁz%i,ﬁ)%ﬁ/maeﬂﬁ
yTJI0Basi CKOPOCTHU — '

10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1 23.09.2026

11 IlepseIii 3akoH HproToHa. BekTop cuiibl 1 24.09.2026 bubmmorexa [IOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTtoHa. PaBHOI€MCTBYIOIIAS 25.09.2026 bubmuoreka [IOK
cuIIa https://m.edsoo.ru/ff0ae72a
i 30.09.2026 bu6mmoreka [{OK
13 Tperuii 3akon Herotona. Cynepno3unus cui https://m.edso0.ru/ff0ae982
14 Pemenue 3a1a4 Ha MPUMEHEHUE 3aKOHOB 01.10.2026 bubmoreka [IOK
Herorona https://m.edsoo.ru/ff0aeb6c
02.10.2026 bubmmoreka [{OK
15 Crna ynpyroctn. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuiia ynpyrocTu 07.10.2026
JlabopaTtopHas pabota «OnpenencHue 08.10.2026 bu6moreka [IOK
17 ]
KECTKOCTH MPYKHHBD» https://m.edsoo.ru/ff0aee28
09.10.2026 bu6moreka [IOK
18| Cunapenns https://m.edsoo.ru/ff0af738
14.10.2026 bu6moreka [IOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabdota "OnpeneneHue 15.10.2026 bu6moreka [IOK
K03 PHIIHEHTA TPEHUSA CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau no teme "3akoHbl HproTOHA. 16.10.2026 bu6moreka [IOK
Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
22 Cuita TsKeCTH U 3aKOH BCEMHPHOTO 21.10.2026 bu6mmoreka [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOIO IaICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBuTaniioHHOro 1eHTpa (CoaHeyHas 22.10.2026
cucrema). ['amakTuku"
o4 Pemenne 3amag mo teme "Cuna TSKeCTH U 23.10.2026 bu6mmoreka [JOK
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMuueckas ckopoctb. HeBecomocTs 04.11.2026 bu6mmoreka [JOK
U TIeperpy3KH https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
26 AbcomotHO TBEpAOE Teno. PaBHOBecue 05.11.2026 Eubmiorexa OK

TBEPJIOTO Teja C 3aKPEIIEHHON OChIO

https://m.edsoo.ru/ff0afe36



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
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https://m.edsoo.ru/ff0af044
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BpaieHuss. MoMeHT cuibl. LleHTp TspkecTn

PaBHOBecue MmaTepuasbHOW TOYKHU.
AbcomoTHO TBEpIOE Teno. PaBHOBecHe

21 TBEPAOTO TeJa C 3aKPEMIIEHHONW OChIO 06.11.2026
BpaieHuss. MoMeHT cuibl. LIeHTp TshkecTn
28 Pemtenue 3amay no reme "MOMEHT CHIIBL 11.11.2026 bu6mmoreka [{OK
LlenTtp TsKecTH" https://m.edsoo.ru/ff0b02b4
29 KontponbHas padoTa o Teme "Mexannueckoe 12.11.2026 bubmmoreka [{OK
nBxenue. Bzanmoneicraue ten" https://m.edsoo.ru/ff0b0408
30 Pabota Hazx ommbOkamu "MexaHnueckoe 13.11.2026 bubmmoreka [{OK
nBwxenue. Bzanmoneiictaue ten" https://m.edsoo.ru/ffOb06ec
3| coxpummmn mmyes. Ynpynoe n neyTpyTOS 18112006 | DrOmorera HOK
. ' e https://m.edsoo.ru/ff0b07fa
B3aMMOJIENCTBHE
30 Pemenue 3agau no reme "3aKkoH COXpaHEHUS 19.11.2026 bu6moreka [IOK
umIyabca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koupepennus "PeakTuBHOE IBMXEHHUE B 20.11.2026
MPUPOAE U TEXHUKE"
34 Mexanuveckast paboTa U MOIITHOCTh 25.11.2026 ﬁtﬁﬁ/ﬁﬁscﬁgﬁ/ﬁomw 4
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U 26.11.2026 bu6mmoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue padboThI
36 CWJIBI TPEHUS TIPH PABHOMEPHOM JIBHIKCHUH 27.11.2026
TeJa IO TOPU30HTAIBHON TOBEPXHOCTH
37 CBs13b 2Hepruu U padoTel. [loTeHIManbHAS 02.12.2026
SHEPTH
38 Kunernueckas sneprus. Teopema o 03.12.2026 bu6mmoreka [JOK
KUHETUYECKOW YHEPTUH https://m.edsoo.ru/ffob0c32
39 3 04.12.2026
aKOH COXpaHEHUS PHEPTHU B MEXaHUKE



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
https://m.edsoo.ru/ff0b0a84
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40 Jlaboparopnas pabota «3yuenue 3akoHa 09.12.2026 bubnmoreka [JOK
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KoiebarensHo€e NBUKEHNE U €0 10.12.2026 bubmuoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue kojieOanus. BeiHyx1eHHbIE 11.12.2026 bu6mmoreka [{OK
koJiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtuueckuil U IpYKUHHBIN MasiTHUKA 16.12.2026
Ypoxk-uccnenoBanue «3aBUCUMOCTD IIEPHO /1A
44 Kfne6aHI/H71 OT KECTKOCTH TIPY>KHHBI U nlf)laccm 17.12.2026 Eggg?/(;:z;z&)(.)r}lj/ﬁobw?a
rpy3a»
45 [IpeBpameHne SHEPTUN TPU MEXaHUISCKUX 18.12.2026
KOJIeOaHMAX
JlabopaTtopHas pabota «OnpeneneHne 4acTOThI Bubmiorexa [[OK
46 Y TIepHoa KoJieOaHui IPYy>KHHHOTO 23.12.2026 https://m.edsoo.ru/ffoblaec
MAasATHUKA»
JlabopaTtopHas pabota «IIpoBepka Buborexa [IOK
47 HE3aBHCHUMOCTH TIepHoJia KoJebaHuii rpysa, 24.12.2026 https://m.edsoo.ru/ffOb197a
MTOJIBEIIICHHOTO K HUTH, OT MaCChI TPy3a»
Mexaandeckue BoJIHEL. CBOMCTBA BuGnuotexa LIOK
48 MeXaHU4YeCKUX BOJH. [IpogoabHbIC 1 25.12.2026 https://m.edsoo.ru/ffob21fe
MTOTIEPEYHBIC BOJTHBI
49 Ypok-koH(pepeHius "MexaHnuecKre BOJHbBI B 30.12.2026
TBEPAOM Tene. CelicMuyecKkue BOJIHBI"
50 3Byk. PacmipoctpaHenue u oTpakeHue 3ByKa 13.01.2027
51 VYpoxk-uccnenoanue "Habmonenue 14.01.2027
3aBHUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 FpOMKOCTL 3ByKa M BBICOTA TOHA. 15.01.2027
AKyCTHUECKHI pe30HAHC
53 Ypok-koHpepeHus "YnpTpa3ByK u 20.01.2027 bu6mmoreka [JOK

MH(Pa3BYK B IPUPOJIEC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b12fe
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[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

bubnuoreka [IOK

54 "3akoHbI coxpaHeHusl. MexaHn4ecKue 21.01.2027 https://m.edsoo.ru/ffob25f0
KoJieOaHus U BOJIHBI" E— '
KoHnTpomnsHas padorta o Teme "3aKoHbI

55 coxpaHeHus. MexaHu4ecKue KoJeOaHus u 22.01.2027
BOJIHBI"

56 DNEeKTPOMarHUTHOE TOJIe. DIEKTPOMArHUTHBIE 27.01.2027 bubmmoreka [{OK
BOJIHBI https://m.edsoo.ru/ff0b2abe

57 Croit 28.01.2027

BOMCTBA JIEKTPOMArHUTHBIX BOJIH
VYpok-konpepenuus "lkana Buborexa [IOK

58 SICKTPOMAarHUTHBIX BOJIH. HCHOJ‘ILSOB?HI/IG 29.01.2027 https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H"

Ypok-uccnenoBanue "M3yuyeHne CBOMCTB Buborexa [IOK

59 AJIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO 03.02.2027 https://m.edsoo.ru/ffOb2c6e
MoOmIBHOTO Tenedona" " '

60 Pemenue 3agau Ha onpez[evneHHe 4acTOThI U 04.02.2027
JUTUHBI AJIEKTPOMArHUTHOM BOJIHBI

61 DJieKTpoMarHuTHas npupoaa ceera. CKopocTh 05.02.2027 bu6moreka [IOK
cBera. BoaHoBBIE CBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Uctounuku ceta. [IpsamonnnHeitnoe BuGnuotexa LIOK

62 pacnpoctpaneHue cera. 3armenust ConHia u 10.02.2027 https://m.edso0.ru/ffOh3658
JlyHbI
3aKkoH OoTpaxxeHUs cBeTa. 3epkana. Penienue BuGnuotexa LIOK

63 3a7a4 Ha IPUMEHEHHUE 3aKOHA OTPaKEHUS 11.02.2027 https://m.edsoo.ru/ffOb38c4
CBETa

64 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS 12.02.2027 bu6mmoreka [JOK
CBETa https://m.edsoo.ru/ffO0b3aea
[lonHoe BHYyTpeHHEE OTPAKCHHUE CBETA.

65 I/ICHOJ'IL?»OBZII:III)/IC HOJ‘IHOFIz) BHYTPEHHETO 17.02.2027 bubmiorexa [IOK

OTPAKCHUS B ONITUICCKUX CBCTOBOJAX

https://m.edsoo.ru/ffOb3c5c
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Jlaboparopuas pabota "HccrnenoBanue
3aBUCHMOCTH YIJIa MPEIOMIICHUS CBETOBOTO

66 Jyda OT yIJia MMaJIeHus Ha TpaHulle "BO3ayX- 18.02.2027
crexiao""
Ypok-koHpepermus "Vcnoib30BaHNE TIOTHOTO
67 BHYTPCHHCTO OTPAXCHUSI: CBETOBOIBI, 19.02.2027
OINTUKOBOJIOKOHHAS CBS3L"
24.02.2027 bubmmoreka [{OK
68 JInmser. Onrrrdyeckast Criia JIMH3EI https://m.edsoo.ru/ffob3f2c
N 25.02.2027 bubmmoreka [{OK
69 [TocTpoenue n300pakeHUH B TMH3AX https://m.edsoo.ru/ffob444a
70 gii;gizilg?;ccpfﬁig (p?l;%erieqﬂeec};ﬁ; CHITBI 26.02.00p7 | Dubmoreka LIOK
. " e https://m.edsoo.ru/ff0b4206
coOMparoIe JTNH3BI
el VYpoxk-koudepennus "OnTuyeckue JNH30BbIC 03.03.2027 bu6moreka [IOK
npuGopsr" https://m.edsoo.ru/ff0cOa7e
04.03.2027 bu6moreka [IOK
72 I'ma3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/ffob4684
73 Ypoxk-koudepennus "Jledextor 3penns. Kak 05.03.2027
COXpPaHUTH 3peHue"
o | e Setors caers e Onu ooazgz | DS LOK
) ’ i https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaboparopHas pabota "OnbIThI IO
75 Pa3NIOKEHUIO OEJIOro CBETa B CIIEKTP U bu6mmoreka [JOK
BOCIIPUATHIO [[BETA MIPEIMETOB IIPH MX 11.03.2027 https://m.edsoo.ru/ff0cOe2a
HaOIIOACHUH Yepe3 [IBETOBbIC PUIHTPHI"
76 Ypoxk-npaktukyMm "BoiHOBBIE CBOWCTBA CBETA:! 12.03.2027
nucnepcusi, tHTepdepeHnus u qudpaxus’"”
77 OmnsiTel Pe3epdopaa v mranerapHas Moieib 17.03.2027 bu6mmoreka [JOK

aToMa

https://m.edsoo.ru/ff0c12a8
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18.03.2027

78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue v moryiomnieHne cCBeTa aTOMOM. 19.03.2027 bu6mmoreka [IOK
KBanTbl. JIuHeiyaTbie CIeKTphI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaOioieHue CrieKTpoB 24.03.2027 bu6mmoreka [IOK
ucmyckauus" https://m.edsoo.ru/ff0c1550
8 25.03.2027 bubmmoreka [{OK
81 PamuoakTuBHOCTS 1 €€ B! https://m.edsoo.ru/ff0c1672
26.03.2027 bubmmoreka [{OK
82 Crpoenne aToMHOTO sijipa. HykimoHHast Moieb https://m.edsoo.ru/ffocl8ac
07.04.2027 bubnuorexa [JOK
83 PagnoakTiBHBIE TpeBparnieHus. M30Tomsr https://m.edsoo.ru/ffoclals
84 Pemenue 3aga4d o treMe: "PagnoakTUBHEBIE 08.04.2027 bu6moreka [IOK
npeBparieHus " https://m.edsoo.ru/ff0clb4a
85 [Tepuoa momypacnazna 09.04.2027
Ypok-koupepennus "PagnoakTuBHbIC 14.04.2027 bu6moreka [IOK
86 " .
U3IYYEeHUS B IPUPOJIC, METUIIHMHE, TEXHUKE https://m.edsoo0.ru/ff0c2126
S nepHbie peakuyu. 3aKOHbI COXPaHEHUS 15.04.2027 bu6moreka [IOK
87 .
3apsI0BOrO U MacCOBOIO YHCEI https://m.edsoo.ru/ffOc1c58
88 DHeprus CBs3U aTOMHBIX saep. CBs3b Macchl U 16.04.2027 bu6mmoreka [JOK
SHEPIUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau mo reme "Anepueie peakun' 21.04.2027
90 Peaknuu cunTe3a u nenenus aaep. Mcrounnku 22.04.2027 bu6mmoreka [JOK
sHepruu CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHdepenus "SnepHas sHEpPreTUKA.
91 JlelicTBUA palMOAKTUBHBIX U3JIyYEHUN HA 23.04.2027
JKUBbIE OPraHU3MBbI"
[ToaroToBKa K KOHTPOJIKHON paboTe MO TeMe
92 "DJIeKTPOMAarHUTHOE TOJIE. 28.04.2027 Eubmiorexa OK

aﬂeKTpOMaFHI/ITHHC BOJIHBI. KBaHTOBEIC

https://m.edsoo.ru/ff0c223e
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SIBJIEHUS"

KonTtponsHas pabota o Teme
"DJIeKTPOMAarHUTHOE TIOJIE.

93 SJIGKTpOMarHI/ITHI)Ie BOJIHEI. KBaHTOBEIE 1 29.04.2027
sBieHusa"
94 [ToBTOpenue, o600meHue. JlaboparopHbie 1 1 30.04.2027 bu6mmoreka [{OK
paboThI 1o Kypcy "B3anmopericteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Peenue
95 PaCYETHBIX M KAYECTBCHHBIX 3aJ1a4 11O TEME 1 05.05.2027 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c2572
"TernmoBbie MPOIECCHI" " '
[ToBTOpenue, o6obmenue. Pemenne
96 pacUeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME 1 06.05.2027 BH6H_H0TeKa HOK
https://m.edsoo.ru/ff0c2a22
"KII/I TerutoBbIX ABUATATEICH" — '
[ToBTOpenue, o6obmenue. Pemenne
97 paCUETHBIX M KQaY€CTBEHHBIX 3a/1a4 10 TEME 1 07.05.2027 BH6H_H0TeKa HOK
https://m.edsoo.ru/ff0c2b30
"KITJI anexTpoycTaHOBOK" " '
98 [ToBTOpenue, o606meHue. JlaboparopHbie 1 1 12.05.2027 bu6moreka [IOK
paboThI o Kypcy "CBeToBbIEC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 13.05.2027 bu6moreka [IOK
110 TeMe "3aKOHBI COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1 14.05.2027 bu6mmoreka [JOK
o teme "Koiie6anus v BoiaHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu 1 19.05.2027 bu6mmoreka [JOK
o teMme "CBeToBbI€ sBICHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue, 0600mEeHne. Pabota ¢ Tekcramu 1 20.05.2027
o Teme "KBaHToBas u snepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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MPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE pPe3yJIbTATHI 0CBOEHHS] OCHOBHOI 00pa3oBaTe/ILHOI
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TOHATUA

1.2

pas3nuyaTh SBJICHUS IO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (DU3UUECKOE SIBJICHUE

1.3

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKHUX SBICHUN B OKPY)KAIOIIEM MHPE, B
TOM 4HClie (U3NYECKHE SBJICHUS B MPHUPOJE, NMPH 3TOM NEPEBOAUTH MPAKTHUECKYIO
3aauy B Yy4eOHYIO, BBIJCNSATH CYIIECTBEHHbIE CBOICTBa (NMpPU3HAKHU) (PUIMUECKUX
SIBJICHUH

14

ONMCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NUECKUE SBJICHUS, UCTIOIb3yd PU3NUYECKHE
BEJIMYMHBI, IMPU ONHWCAHUU T[PABWIBHO  TPAKTOBAThb  (U3NYECKUH  CMBICI
HCIIOJIb3YEMBIX BEIMYMH, 0003HAUYEHUS U €IWHHULIBI (PU3NYECKUX BEJIUYUH, HAXOIUTh
(hopMyIibl, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTMMH BEIMYHHAMHU,
CTPOUTH rpaUKU U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHMUNH

1.5

XapaKTEepH30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SIBJICHHS M TPOIECCHI, HCIOJIB3YS
W3y4YeHHBIE 3aKOHBI, TPH 5TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA |
3aMUCBHIBATh €T0 MAaTEMAaTUYECKOE BEIPAKCHHE

1.6

O00BACHATH (U3MYECKHE MPOIIECCHl M CBOMCTBA TEN, B TOM 4YHCJIE U B KOHTEKCTE
CUTyalluli  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYHUHHO-
CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTUYECKUX LIaroB ¢ MOMOIIBIO 2
— 3 U3YYCHHBIX CBOWCTBAa (DUBMYECKUX SBICHUN, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIe 3a1a4yd (OMHMparIHuecs: Ha cUCTeMy U3 2 — 3 ypaBHEHHUH),
UCIOJIb3YS 3aKOHBI U (OpMyIIbI, CBs3bIBaIOIME (PU3MUYECKUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a YCJIOBUSA 3a/1a4M 3aIIMChIBATh KPATKOE YCIIOBUE, BBISBIISTH HEJOCTAIOLIUE HIIN
n30bITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIEC AJISl PEIICHUS,
MPOBOJUTH pacuy€Tbl M OLEHUBATh PEATHCTUYHOCTh MOJYYEHHOTO 3HAYEHUs
(bu3nuecKo BEIUYUHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PEHIUTD IIPH ITOMOIIU (bI/I3I/ILIeCKI/IX MCTOAOB,
HCIIOJIb3Yyd OIMMCAHUC HUCCICAOBAHUSA, BBIACIEITE IIPOBEPACMOC IIPEAIIOJIOKCHUC,
OLCHUBATL IIPABUJIBHOCTL IIOPAJAKaA IIPOBCACHHA HCCICAOBAHUA, [OCJaTb BbIBOILI,
HUHTCPIIPETUPOBATDL PE3YJIbTATHI Ha6HIO,HeHHﬁ U OIIBITOB

1.9

IIpOBOAUTH OIIBITHI I1O Ha6J'IIOI[eHI/II-O (1)I/ISI/IIIGCKI/IX SIBJICHUN WIIH (bHSH‘ICCKI/IX CBOMCTB
TCJI: CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY U3 M30BITOYHOTO Ha6opa O60py,HOBaHI/IH,
OIIMCBIBATH X0 OIIbITa U €I'0 PE3YJIbTAThI, (I)OpMYJ'II/IpOBaTL BBIBO b1

1.10

MIPOBOJIUTH NPH HEOOXOJAUMOCTH CEPHIO MPSMBIX M3MEPEHUil, ompenaenss cpeaHee
3HaYeHHEe Hu3MepseMOl BeIMUYUHBl ((POKYyCHOE paccTOsiHHMEe COOMparoliei JMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHHst (M3MEpUTEIHLHOTO Mpubopa)

1.11

MIpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEM (I)I/BI/ILIGCKI/IX BCJIIMYHMH C HCIIOJIb30BAHUCM
MIPpSAMBIX H3MepeHHI>iI IJIaHUPOBATb HCCIICAOBAHUC, CAMOCTOATCIIBHO C06I/IpaTB
YCTAaHOBKY, (I)I/IKCI/IPOBB.TB PE3YJIbTAThI nonyquHoﬁ 3aBUCUMOCTH q)I/I3I/I‘leCKI/IX
BCJIMYMH B BUJIC T3.6J'II/II_II/I Fpa(I)I/IKOB, ACJIaTh BBIBOJBLI IO PE3YyJIbTATaM HCCICIOBAHUA

1.12

MIpOBOAUTH KOCBCHHBIC M3MCPCHU (I)I/I3I/I‘-IeCKI/IX BCJIMYUH: IIJIAaHUPOBATH U3MCECPCHU,
CO6I/IpaTL OKCIICPUMCHTAJIbHYKO YCTAHOBKY HW  BBIINOJIHATH H3MCPCHHUA, CICAYS




MPEJIOKEHHON HWHCTPYKUWH, BBIYMCIATH 3HAYEHUE BEJIMYMHBI W aHAJIU3HPOBATh
MOJIYYCHHBIE PE3YJIHTAThI C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUI

1.13

coOMoIaTh MpaBWJa TEXHHKH O€30MacHOCTH mpH pabore ¢ J1abopaTopHBIM
000pyI0BaHHEM

1.14

pa3n1/1an1) OCHOBHBIC HpI/ISHaKI/I H3yquHBIX (1)I/IBI/II-IGCKI/IX MOHeHeﬁI MaTepI/IaJILHaSI
TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, TOYCUHBIM MCTOYHWUK CBETA, JIyd, TOHKAs JIMH3A,
IUIaHETapHasi MOJIEIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO s/1pa

1.15

XapaKTepU30BaTh MPHUHLIUIBI JCHCTBUS M3YYCHHBIX NPUOOPOB U TEXHHUYECKHX
YCTPOMCTB C OMOPOM Ha MX ONMCAHMUS, UCIIOJIb3YS 3HAHUS O CBOMCTBaxX (pU3MUECKUX
SIBJICHUN 1 HE00X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTHU

1.16

HCIIOJIb30BATh CXEMBbI U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKHX IMPOLIECCOB MPHU PELIEHUH Yy4yeOHO-
MPaKTUYECKUX 3aJ[ay, ONTUYECKUE CXEMBI I MOCTPOECHMS N300paKeHUI B MJIOCKOM
3epKajie ¥ coouparouieil JnH3e

1.17

MPUBOJUTh TpUMEpPHl (HAXOAUTh HH(OpPMALMIO O MpUMeEpax) MPaKTHYECKOrO
WCIIOJIb30BaHUS (PU3MYECKUX 3HAHUW B TMOBCEIHEBHOM JKM3HM JUIsl OOecreueHus
0€30MacHOCTH MpH oOpalleHuu ¢ NpudopaMH M TEXHUYECKUMHU YCTPONCTBaMH,
COXpAaHEHHs 3J0pOBbS U COONIONEHUS HOPM JKOJIOTMUECKOTO TOBEACHUS B

OKpYKalollen cpene

1.18

OCYIIIECTBJISITh TOUCK WH(pOpMaInuu (GuU3NYecKoro cojepkaHusi B ceTu VHTepHeT,
CaMOCTOSTENHHO (POPMYTUPYs TMOWCKOBBIA 3ampoC, HAXOAUTH TYTH OMpPEICICHUs
JIOCTOBEPHOCTH TIOJIYYeHHOW WH(POPMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUA H
JOTIOJIHATEIbHBIX HCTOYHUKOB

1.19

WCII0JIb30BATh MPH BBIMOJIHEHUN YUEOHBIX 3aJJaHUIl HAYYHO-TIOMYJISIPHYIO TUTEPATypy
(u3MYeCKOTO COJAEp)KaHUs, CIPaBOYHBbIE MaTepuaibl, pecypchl ceTu HHTepHeT;
BIIJIETh NMpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOpMAIUU M3
OJHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE MH(OpMaLNu
U3 HECKOJIbKMX HMCTOYHHMKOB (DU3UYECKOTO COJEP)KaHUA, IyOJUYHO MPEACTaBIAThH
pe3yNbTaThl MPOEKTHON WM MCCIIEI0BATENbCKOM AATEeIbHOCTH, P 3TOM IPAMOTHO
WCIOJIb30BaTh HM3YYCHHBIH MOHSATUHHBIA ammapar u3y4yaemoro pasziena (QpU3MKu U
COMPOBOXKIATh BBICTYIUICHHE IMpE3EHTAalMel ¢ Y4€TOM OCOOCHHOCTEH ayIuTopuu
CBEPCTHHUKOB

1.21

IIpyd BBIIOJIHCHHUHA y‘Ie6HBIX IMPOCKTOB H HCCIEI0BaHUM (bHSH‘ICCKI/IX IMponHecCoB
pacipeacisaThb 0053aHHOCTH B rpymnme B COOTBETCTBHUU C IMOCTABJICHHBIMU 3aJav4YdaMU,
CJIICANTh 3a BBIIIOJIHCHHCM IIJIaHa HeﬁCTBHﬁ H KOPPCEKTUPOBATL €ro, aaCKBATHO
OLCHUBATH COOCTBEHHBIHN BKJIaJ B JACATCIBbHOCTD T'pYIIIIHI, BBICTpAaUBAaTb
KOMMYHHUKATHBHOC B3aHMOHeﬁCTBHe, IIPOSBJIAA TOTOBHOCTD Pa3pCIIATh KOH(I)JII/IKTBI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon Kon
pasena IleMOTTa [IpoBepsieMble IEMEHTHI COACPIKAHUS
MEXAHUWYECKUE ABJIEHUA

8.1 Mexanudeckoe aBuxeHue. Marepuanbnas Touka. Cucrema oTcuéra

8.2 OTHOCHTETHHOCTh MEXaHUIECKOTO JIBHKCHUS

8.3 PaBHOMEpHOE NPSMOJMHEHHOE ABIKCHHE

8.4 ###Par####HepaBHoMepHoe  mpsiMOJMHEWHOe — ABwkeHue.  Cpenssisi U
MTHOBEHHASI CKOPOCTh TeJIa IPH HEPABHOMEPHOM JIBHYKCHHUH

8.5 Yckopenne. PaBHOYCKOpEHHOE MPSAMOIMHENHOE IBUKCHUE

8.6 ###Par###CroboqHoe agenne. OnbiTel ["anmmes
#HH##Par#H#PaBHoMepHOEe JBWKEHHE 10 OKpyxkHoctu. Ilepmon u wyacTtoTa

8.7 obOpamenus. JluneiitHas w  yrjoBas ckopocTH. LleHTpocTpemuTenbHoe
YCKOpEHHUE

8.8 [lepBriii 3akoH HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuit 3akon HeloToHa

8.11 HH#APar###] [puHIMTT CYTIEPIIO3UITUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 #H##Par#H###Cuna TpeHus: Cuiia TPEHUS CKOJIBKEHHUS, CHJIa TPEHUS TIOKOS, APyrue
BH/JIbI TPEHUS

814 #H##Par#H###Cuna THKECTH W 3aKOH BCEMHPHOTO TATOTEHHUSA. Y CKOpPEHHUE
CBOOOIHOTO ITaICHUA

8 815 JBmwxkenue tuiaHer Bokpyr Connua. IlepBas kocMuYeckass CKOPOCTb.

HeBecomocTts u eperpy3ku

8.16 PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEJIO

817 #i#Par#t#PaBHoBecre TBEPIOTO Tena C 3aKPEIUIEHHOM OChIO BpallcHHS.
MowmeHnT cuibl. LlenTp Tsxectu

8.18 Nmnynbe Tena. U3menenue nmiynbea. UMIyase chibl

8.19 3aK0H COXpaHEHUS UMITYJIbCA

8.20 HHHPar###PeakTUBHOE IBIKEHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUU U pabOThI

8.23 [ToTennmanpHas 3HEpPrus Teja, MOJHATOrO HaJl HIOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHnmanpHas HEPTUs CKATON MPYKUHBI

8.25 ###Par###Kunetnueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTHH

8.26 ##H#Par###3akoH coXpaHeHUs] MEXaHUYECKOH SHEpruu
[IpakTuueckue pabOTHI:
Omnpenenenue cpenHel CKOPOCTU CKOJMBKEHHsI OpyCKa WM JBUKEHUS IIapuKa
M0  HAKJIOHHOM  TmwuockocTu.  OrmpeaeneHre  yCKOpPEHHs]  Tena  MpH

8.27 PaBHOYCKOPEHHOM ABMKEHUU IO HAKJIOHHOM MIIOCKOCTH.
HccnenmoBanue 3aBUCHUMOCTH MYTH OT BPEMEHH TMPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HAa4aTbHOW CKOPOCTH.
[TpoBepka TUMOTE3bI: €CIIM MPHU PABHOYCKOPEHHOM JBIKEHUHM 0€3 HadalbHOM




CKOPOCTH IIYTH OTHOCSTCS KaK PsJ HEUETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHUSI OT CHIIBI HOPMAaJTbHOTO
naienus. Onpenencane KodhuilMeHTa TPEeHUs CKoJbxeHus. OmnpenencHue
xkEcTKOCTH TMPYKUHBL. OnpeneneHue padOThl CHIIBI TPSHUS TP PAaBHOMEPHOM
JBUKCHHUH TeJla 10 TOPU30HTAIBHOHN MOoBepXHOCTH. OnpeneneHne padboThl CHIIBI
VIPYrOCTH TIPH TOIBEME Tpy3a C HCIOJIB30BAHUEM HEMOABIKHOTO U
MOABMKHOTO OJIOKOB

8.28

dusnyeckre SBICHUS B npupoac: MpUIMBbBI W OTJIHMBBI, ABHKCHHUC IIJIAHCT
ConHeuHoM CHUCTCMbI, PCAKTUBHOC IBMIKCHHC )KMBBIX OPIraHN3MOB

8.29

TexHuyeckue yCcTpoWCTBa: CIHUIOMETp, AATYMKUA MOJIOKEHHS, PACCTOSHUSA W
YCKOPEHHSI, PAKEThI

MEXAHUWYECKHUE KOJIEFAHUA 11 BOJIHBI

KonebarenbHoe nBukeHne. OCHOBHBIE XapaKTEPHUCTHKU KOJEOAHWIl: MEpUO,

9.1 4acTOTa, aMILUIUTY/a
92 MaremMaTtnueckuii M NPYKUHHBIM MasTHUKU. [IpeBpamnieHue sHepruv Ipu
' KOJIeOaTeIbHOM JIBIKCHHUU

9.3 3aryxatoniue Kojebanus. BerayxaeHHbie koebanus. Pesonanc
Mexanudeckue BodHBL CBOWCTBa MeXaHWYeCKMX BOJH. IIpomonpHBIE U

94 MOonepeyHble BOJHBL. J[JIMHA BOJHBI W CKOPOCTh €€ PpacHpOCTpPAHEHUS.
MexaHu4YeCcKre BOJHBI B TBEPIOM TeJIe, CEHCMUYECKHUE BOITHBI

9.5 3ByK. 'poMKOCTB 1 BbICOTA 3BYyKa. OTpakeHHE 3ByKa

9.6 Nudpa3Byk u ynbTpasByk

J [IpakTuueckue paboOTHI:

Omnpenenenre 4acTOThl U Meproia KojaeOaHuit MaTeMaTHYecKoro MasTHHUKA.
Omnpenenenre 4acToOThl U Meproia KojaeOaHui Npy>KUHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCUMOCTH TMepHoja KoieOaHUl MOJABEIEHHOTO K HUTH Ipy3a
OT JUTMHBI HUTU. VccrenoBaHNe 3aBUCUMOCTH MIepUoia KoJIeOaHui PY>KMHHOTO
MasiTHUKa OT Macchl rpysa. [IpoBepka HE3aBUCMMOCTH TMepuoja KoJeOaHuu
rpy3a, MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI.
N3mepenue yckopeHusi CBOOOIHOTO MaIeHUS

98 duznyeckue SBJCHUS B TIPHPOZiE:  BOCTIPHATHE  3BYKOB  JKHBOTHBIMH,
3eMJIETPSICEHUE, CEIICMUYECKUE BOJIHBI, IIyHAMU, X0

9.9 Texnuyeckne YCTPONCTBA: 3XOJIOT, UCHOJB30BAaHUE YIbTPa3Byka B OBITY U
TEXHUKE

OJIEKTPOMAI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DIEKTPOMarHuTHOE oJe. DNeKTpOMarHuTHbIE BOJIHBL. CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

103 DOnekTpoMarHuTHas mnpupoaa ceta. CkopocTh cBeTa. BonHOBBIE CcBOMCTBa

10 CBETa

[IpakTueckue pabOTHI:

10.4 W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOHIJIBLHOTO
TeseoHa

105 dusnyeckue SBICHUS B TMPHPOJE: OUOIOTHYECKOE [EHCTBHUE BHIUMOTO,
yIBTPAPHOIETOBOTO U PEHTT€HOBCKOTO U3ITyUCHHIA

10.6 TexHnueckrue YCTpOWCTBA: HCIOJIb30BAHUE DIIEKTPOMArHUTHBIX BOJIH ISt




COTOBOI CBSI3U

CBETOBBIE SABJIEHUA

11.1 JlyueBas monens cBera. MICTOUHMKH cBETa

11.2 [IpssmonurHEeHOE pacpoCTPaHEHHUE CBETA

11.3 OTtpaxxenue crera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETa

114 [Ipenomnenne cBera. 3akoH mpenomsieHUs cBeta. [lonmHOe BHYyTpeHHee
OTpaXCHHE CBETA

11.5 JIunza. Xop tyden B JIMH3€

11.6 OnTudeckas cucrema GoToanmnapara, MUKPOCKOTIA M TEJIECKOIIa

11.7 I'ma3 kak ontudeckas cucteMa. ban30pykoCTh U TaJbHO30PKOCTh

118 Paznoxxenne Oemoro cBera B cnektp. Omnbitel  Hptorona. Croxenue
CIIEKTPAITLHBIX I[BETOB. J[ucnepcus ceera
[IpakTuueckue paboTHI:
#H##Par#H#lccnenoBanre 3aBUCUMOCTU yrila OTPaKEHUsI CBETOBOTO Jyda OT

11 yIJIa NajeHus.

H#HH##Par#H#13ydenne XapakTepUCTUK H300paKEeHUsST TIpeAMETa B IIJIOCKOM
3epKaje.
#H##Par#H#lccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIICHUS CBETOBOTO JIyda OT

11.9 yTJIa MaICHUsI Ha TPAHUIIE «BO3yX — CTEKIIO».
#H#Par#Ht# lomyuenre n300paxeHU ¢ TOMOIIBI0 COOMPAOIICH JIMH3BI.
#HH##Par#H##Onpenenenue  (GOKYCHOTO PACCTOSHUS M ONTHYECKOW  CHIIBI
COOMpArOIIEH JINH3HI.
#HH#H#Par###OnbIThI 110 pa3NOKEHUIO OEIOro CBETa B CIIEKTP.
H#H#HPar#H##ONBITEI O BOCHPHUATHIO I[BETa NPEIMETOB MPH HMX HAOIIOICHUH
yepes3 LIBETOBbIE (PHIIbTPBI

11.10 ®usnueckue sBiaeHus B mnpupoie: 3atMeHuss CosHua u JIyHbl, nBeTta Tel,
OTNITHYECKHE sIBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)

11.11 Texnuyeckne YCTpOHCTBA: OYKM, IHEepUCKON, QoToanmapar, ONTHYECKUE
CBETOBO/IBI

KBAHTOBEGIE SIBJIEHU S

12.1 OmneiTel Pe3epdopaa u mianeTapHast MoJienb atoma. Mojens atoma bopa

12.2 Hcnyckanue u noryioneHue ceeta aroMmoM. KBantel. JInHeituaTbie CieKTphI

12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus

12.4 Ctpoenue aToMHOTO siipa. HykiioHHas MoAens aTOMHOTO siipa. M30Tormsl

12.5 PannoaxTtuBHbie peBparnienus. [lepron nomxypacmajga aTOMHBIX sifep

12.6 SnepHble peakiiy. 3aKOHbI COXpaHEHUs 3apsSI0BOI0 U MAaCCOBOTO YHCET

12.7 DHeprus CBA3M aTOMHBIX sijiep. CBsI3b MAacChl U SHEPTUU

12 12.8 Peakuuu cunTesa u aenenus siuep. Mcrounuku sHepruu ColiHIA U 3BE3NT

129 Snepnas osHepreTuka. JlelicTBHE paJMOAKTUBHBIX W3Iy4eHHH Ha >KUBBIE
OpraHu3Mbl
[IpakTuueckue pabOTHI:
Habntoienne CriiomHbIX U IMHEWYaThIX CIEKTPOB U3ITy4eHUSI.

12.10 HccnenoBanue TpekoB: U3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY MYyTH (TI0
¢dororpadusim).
W3mepenue pagnoaktuBHOTO (poHA

12.11 dusnueckue SBICHHUS B TMPUPOJE: ECTECTBEHHBIN paaMOaKTUBHBIA (oOH,




KOCMHMYECKUE JIy4H, PAAUOAKTUBHOE W3JIy4YCHUE IPUPOIAHBIX MHUHEPAIIOB,
JEUCTBHE PAJMOAKTUBHBIX U3y4YCHUN HA OpPraHU3M 4YeJI0BEKa

12.12

TexHuueckre yCTpoNCTBA: CIEKTPOCKOI, WHIMBUIYAIBHBINA JTO3UMETP, KaMmepa
Buiscona




IHNPOBEPAEMBIE HA OI'2 IO ®UBUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHON IMTPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3y/bTaTaM 62a30BOro YPOBHs
NpOBePsIEMOr0 OCBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMbI OCHOBHOTI'O 0011€r0
TpeOOBaHUS o0pa3zoBanusi Ha ocHoBe ®I'OC

[lonumanue ponau QU3MKKM B HAy4HOW KapTHHE MUpa; CPOPMUPOBAHHOCTH 0a30BBIX
MIPE/ICTaBICHUI O 3aKOHOMEPHOI CBSA3U U MO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O POJIU
JKCIIepUMeHTa B (HU3MKE, O cHcTeMooOpasyromed ponu (GU3WKA B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTUH, 00 3BOIONNHU (HU3NIECCKUX 3HAHUHA U UX
pOJIM B IEJIOCTHOM €CTECTBEHHOHAYyYHOW KapTHHE MHpa, O BKJIaJ€ POCCUHCKUX U
3apyOCKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAyKd, OOBSICHEHHE IIPOIECCOB
OKPY’KaIOILIEr0 MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHMs O BUAAX MaTepuu (BEIIECTBO U II0Jie), O JABIKEHHMU KaK crocobe
CYILIECTBOBaHMUS MaTepuUu, 00 aTOMHO-MOJIEKYJIIPHON TEOPUH CTPOEHMSI BEIIECTBA, O
(¢u3nyecKkoil  CyIIHOCTH  SBJIEHHHM  NOpUpOAbl  (MEXaHMYECKHX,  TEIJIOBBIX,
AIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3/InyaTh SIBICHHUS MO OMHMCAHUIO UX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX JJaHHOE (PU3UUECKOE
SBJIEHUE; YMEHHE paclo3HaBaTh IMPOSBIEHUE H3YUYEHHBIX (PU3MUECKUX SIBJICHUU B
OKPY’KaIOIlleM MHUPE, BBIJEISAS UX CYILIECTBEHHbIE CBONCTBA (MPU3HAKU)

Brnagenne ocHOBaMHM MOHATHWHOTO amnmapara U CHUMBOJIMYECKOTO s3bIKa (PU3UKH U
WCIIONIb30BAHNE UX JIJISI pEIeHUsT YIeOHBIX 3a71a4; YMEHHE XapaKTepru30BaTh CBOMCTBA
Ten, (u3nUeckue SBICHHS M MPOLECCHl, HCNOIb3yd (yHIaMEHTalbHblE U
SMIUPUYECKUE 3aKOHBI

VYMenue omnmchIBaTh HN3Y4YCHHBIC CBOMCTBA Tl U (bnanecm/le SABJICHUSA, HCIIOJIB3Ys
(1)I/I3I/ILICCKI/IC BCJIIMYHHBI

Brnanenne ocHOBaMH METOZOB HAyYHOTO TO3HAHUS C YYETOM COOJIOACHUS IPAaBHI
0e30macHOTO Tpyaa: HaOMoAeHne (PU3NIECKUX SIBJICHHM:

YMEHHUE CaMOCTOSITEIIEHO COOMpaTh ASKCIEPUMEHTAIBHYIO YCTAHOBKY W3 JTaHHOTO
Habopa 00OpyIOBaHMS 1O WHCTPYKIUH, OMHUCHIBATH XOJ OIBITA W 3allUCHIBATh €T0
pe3yabTaThl, (GOPMYITHPOBATH BHIBOIBL;

MPOBEACHUE TPSAMBIX M KOCBCHHBIX HM3MEPEHUH (U3MUYECKHX BEIWYHMH: yMEHHE
TUTAHUPOBATh U3MEPEHUSI, CAMOCTOSITEIILHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
M0 WHCTPYKIUH, BBIYUCIISATH 3HAYCHUE BEJIMYMHBI M AHAIM3HPOBATH IOJyYCHHBIC
Pe3yJbTATHI C YYETOM 3aJIaHHOM MOTPEITHOCTH PE3yJIbTaTOB U3MEPCHUIA,

MPOBEACHUE HECIOXHBIX AKCIEPUMECHTAIBHBIX HCCICAOBAHUI, CaMOCTOSTEIBHO
COOMpaTh AKCICPUMEHTAIBHYIO YCTAaHOBKY M IPOBOJHMTH HCCICIOBAaHUE IIO
WHCTPYKIIUH, MPEACTABIIAT MOJTYUYCHHBIE 3aBUCUMOCTH (DPU3NYCCKUX BEJIMYUH B BUJIC
TaOauIl ¥ TrpadUKOB, YUUTHIBATh MOTPEIIHOCTH, NIENIaTh BBIBOIBI IO pe3yIbTaTam
WCCIICIOBAHUS

Ilorumanue XapaKTEPHBIX CBOMCTB (1)I/ISI/IIICCKI/IX Moaeaen (MaTepI/IaJ'IBHaSI TOYKa,
a0COJIIOTHO TBépI[OC TCJI0, MOACIN CTPOCHHA Ta30B, JKHIKOCTEH U TBép,Z[LIX TECII,
IUIaHeTapHas MOJCJIIb aTOMa, HYKJIOHHasd MOICJIbL AaTOMHOTO ﬂnpa) H YMCHHC
IMPUMCHATH UX IJIA 0OBSICHEHHS (1)I/ISI/I‘IGCKI/IX IMpoIeCCOB

YMenue oOBICHATH CI)I/I3I/I‘leCKI/IC nmponeccoel " CBOMCTBA TCJI, B TOM YHCJIC H B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKT€pa, B YaCTHOCTH,
BBIABJIATE NPUYUHHO-CJICACTBCHHBIC CBA3U W CTPOUTH O0OBsICHEHHE C OHOpOﬁ Ha
HU3YUYCHHBIC CBOMCTBaA (I)I/ISI/ILICCKI/IX SIBHCHI/Iﬁ, (I)I/I3I/IHCCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTH U
MOJICIIN




YMmeHue pemarb pacu€éTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHI ), HCIIOIb3Yys 3aKOHBI U
(hopMyITbl, CBS3BIBAIOINE (PU3NYCCKUE BEITUYMHBI, B YACTHOCTH, 3aITUCHIBATH KPATKOE
YCIIOBUE 3aJauM, BBISIBJIATH HEAOCTAIONIWE JaHHBIC, BRIOUPATH 3aKOHBI H (HOPMYIIHI,
HEoOXoMuMBbIC IS €€ peIICHHs, UCIOJb30BaTh CIPABOYHBIC TaHHBIC, MPOBOIUTH
pacuéTel W OICHWBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HAYeHUs (pU3MdecKou
BEIIMYHMHBI; YMEHHUE OTMPEACIATh Pa3MEPHOCTh (PU3NUYSCKON BEIMYUHBI, TOTYyICHHOU
MIpU PEIICHUH 3aa9u

YMeHHe XapakTepu3OoBaThb IPHUHIMIBI JECUCTBUS TEXHHYECKHX YCTPOWCTB, B TOM
YqUCile OBITOBBIX HpI/I60pOB, N IPOMBINIIICHHBIX TCXHOJOIMYCCKUX IMPOLCCCOB IO HUX
OIMMCAaHUIO, HCIIOJIB3Yyd 3HAHUA O CBOMCTBAX (1)I/I3I/II-IGCKI/IX SIBJICHAN | HCO6XOI[PIMBI€
(u3nyeckrue 3aKOHOMEPHOCTH

10

YMeHre MCIoJIL30BaTh 3HAHUS O (1)I/ISI/I‘IGCKI/IX SBJICHUAX B HOBCC}IHCBHOﬁ KU3HU TJI1
obOecrieyeHHss 0€30MacHOCTH TMpH  OOpalieHuu C  OBITOBBIMM — IpUOOpaMu U
TEXHUYECKUMHU YCTPOICTBaAMH, COXpaHEHHUS 3/J0pOBbsi M COONIOAECHHUS HOPM
9KOJIOTMYECKOT0 TOBEACHUS B OKpYXKaIOIIEeH cpene; NMOHUMaHHE HEOOXOIMMOCTH
MIPUMCHCHUSA JIOCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I n TEXHOJIOTHH JIIsL palOHAJIBHOT'O
MTPUPOIOTIOITE30BAHHS

11

OnelT moucka, mnpeoOpazoBaHus U TMpeacTaBieHus HHPopManuu (U3HYECKOTO
COJIEpKaHUs C WCTOJIh30BaHWEM WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH;
YMEHHE OIIEHUBATh JJOCTOBEPHOCTH MOJTyICHHOH MH(OPMAIMH HA OCHOBE MMEIOIITUXCS
3HaHUH M JOTIOJHHUTEIBHBIX MCTOYHWKOB; YMEHHE WCIIOJB30BaTh MPU BHITIOJHEHUHT
yUeOHBIX 3aJaHWil HAYYHO-TIOMYSIPHYIO JIUTEPaTypy (HU3HYECKOTO COJNEpIKAHMS,
CIpaBOYHBIE MaTepHualbl, pecypchbl ceTH VHTepHeT; BiajeHue 0a30BbIMH HaBBIKAMH
npeoOpa3oBanusi MHGOPMAIMU M3 OJHOI 3HAKOBOM CHCTEMBbI B JAPYIyl0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE MH(MOPMAITUN
13 HECKOJIbKUX HCTOYHHKOB




HEPEYEHDb 2JIEMEHTOB COJAEPKXAHUS, ITIPOBEPAEMBIX HA OI'D 11O

OPU3BUKE
Kox IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUS
1.1 Mexanudeckoe aBuxenue. Marepuanbaas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD JTBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE nBIKEeHUE. CpenHsis ckopocTs. Dopmyna A BRIYUCICHUS CPEIHEH
1.2 ckopoctu: V = S/t
PaBHOMEpHOE NpsSMONMHEIHOE NBIKEHHE. 3aBUCHUMOCTh KOOPJAMHATHI TeJa OT BPEMEHH B ClIydae
PaBHOMEPHOTO MIPSMOJIMHEWHOTO JIBUYKECHUSI:
13 X)) =x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH ISl MPOEKIMUA CKOPOCTH, MPOEKIMH TEepeMeNIeHus, MMyTH,
KOOPJAMHATHI TPH PABHOMEPHOM MPSIMOJIMHEWHOM JIBUKEHUHU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO MPSIMOJUHEHHOTO
TIBYDKECHUS
2
Se(f)=vy *i+a* =
F
@opMynbl IS TMPOEKIMHM TIEPEMENICHHS, MPOSKIIMH CKOPOCTH M TPOCKIIUH YCKOPEHHS TPHU
PaBHOYCKOPEHHOM MPSIMOJUHEHHOM JABUKCHUU:
2
14 s.(D=vy,t+a, R
U_\_(f) =Up, +a, -1,
a. (r)=caonst,
UI.‘cL - UIIL =2£IISI
I'paduky 3aBUCHMOCTH OT BpPEMEHH I MPOCKIUU YCKOPEHHS, MPOCKIIMU CKOPOCTH, IMPOCKITUH
MepeMEeNIeHHUsI, KOOPJMHATHI PU PABHOYCKOPEHHOM MPSMOJIUHEHHOM JABUKECHUHN
CBoboanoe magenune. opmysibl, ONMUCHIBAIOIIKNE CBOOOIHOE MMa/IEHNE TeJla 10 BEPTUKAIHU (JIBIKCHHUE
15 Teja BHU3 WJIU BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3eMiH). [ paduku 3aBUCUMOCTH OT BPEMEHH IS
' MPOEKIIMU YCKOPEHHs, MPOEKIMU CKOPOCTH W KOOPAMHATHI MpU CBOOOJHOM MAaJCHHH Teja IO
BEPTUKAIIU
CkopocTh paBHOMEPHOTO JIBHKEHHUS TeJla 10 OKpykHOCTH. HanpaiieHue ckopocTH.
@opmyna JUIsl BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTHU U TIEpUO]T OOpalleHus:
L= MR
T
LentpoctpemurenbHoe yckopeHue. HampapieHue IEHTPOCTPEMUTENBHOTO yckopeHus. Popmyna
16 JUTSl BBIYMCIICHUS YCKOPEHUS:

b
TR
CDOpMYJ'Ia, CBA3bIBAIOIIAd NMEPpUOA U HaCTOTY o6pa1ueHI/151:
1
V=




1.7

Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_om
V

1.8

Cuna — BektopHas pusudeckas penndarHa. CI0KEeHUE CHIT

1.9

SBnenue nnepuuu. lepssiii 3akoH HproToHa

1.10

Bropoit 3akoH HeroToHa:

F=m-d

ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, JEHCTBYIOLIEH Ha TEJIO

1.11

Bzanmopericteue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/Ie IIOKOA N TPCHUEC CKOJBbXKCHHA. d)opMyna g BBIYHUCICHUA MOAYJSA CHIIBI TPCHUA
CKOJIbXXCHHUA

Frpzp-;"-f

1.13

Hedbopmarnus Tena. Ynpyrue u Heynpyrue negopmanmu. 3akoH ynpyroi aedopmaruu (3akoH ['yka):
F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

m, -m,
F=G.-—L1_2

R -
Cuia TSoKeCTH. yCKOpCHHe CBO60,I[HOI‘O naacHus.
(DOpMy.]'Ia JJIs BBIYUCICHUA CUJIBI TSXKCCTH BOJIM3HU IOBCPXHOCTH Bemnu: F = mg.

I[BI/I)KCHI/IG IUIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKAsA CKOPOCTh. HeBecoMocTh u MEPECTPY3KU

1.15

Nmnynsc Tena — BekTopHas puznyeckasi BeIHurHa.
p=mi

I/IMHy.]'ILC cucTeMsbl Tei1. I3MeHeHue HNMITYJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3akoH COXpaHCHU UMITYJIbCA IS 3aMKHYTOI>’I CHUCTEMBI TCII:
p=myUy +m,U, =const

PeakTuBHOE ABIKEHHE

1.17

Mexanunueckas padota. @opmyrna a1l BBIYMCICHUS PaOOThI CHIIBIL:

A=Fsooscx

MexaHu4yeckass MOIITHOCTb:




1.18

Kunernueckas u NMOTCHUMAJIbHASA SHCPIU. CDopMyna JJIs1 BBIYUCIICHUA KHHETHYECKOM OHCPruu:

HIUE
B

Teopema o kuHeTHUECKOU d3HEprun. PopmyIna s BBIYUCICHUS NOTEHIMAIBHONW YHEPTUH TEa,

IO JIHATOTO

HaJ 3eMIéil:

E, =mgh

1.19

MexaHuueckast SHEPTHUsL:
E=E;+E p

3aKOH COXpaHEHUsI MEXaHU4YeCKOM sHeprun. PopMyiia Juisi 3aKOHA COXPAHEHHsI MEXaHUYECKOU
SHEpPruM B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpamenne MEXaHU4YECKOW SHEPIUU NIPU HAJIMYUH CUJIBI TPEHUS.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenr cuiet: M - Fl.
VYcnoBue paBHOBECHS phlUara:

M +M +..=0
[TonsxHbIN 1 HenoaBWKHBIN O0510ku. KITJ[ mpocThix MexaHu3MOB,
n= Aﬂme:maa
A‘S&TIHHH

1.21

JlaBiieHue TBEPIOTO Tea.
(DOpMy.]'Ia JJIA BBIYUCJIICHUA OAaBJICHUS TBépI[OFO TCJa.
F
P= G
JlaBnenue raza. AtTMocdepHoe JaBIcHUE.
FI/II[pOCTaTI/I‘IeCKOG HAABJICHUC BHYTPU KUJKOCTH.
(DOpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH JKUJAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH ApXI/IMCI[a. CDOpMy.]Ia AJIL OPCACIICHUA BBITAJIKUBAIOIIEH CHJIBI, HeﬁCTBYIOmeﬁ Ha TCJIO,
HOFPY)KéHHOC B XXUJKOCTH UJIM I'a3:

Fap =PV

Ycnopue mapanus Tena. [lnaBanue CYAOB U BO3YXOIIJIABAHUC




1.24

Mexannueckue KojeOaHus. AMIUTUTYZA, EPHOJ U YacToTa KosnebGanuil. Dopmyra, CBS3bIBArOIIAs
94acTOTY U TIEPUOJ] KOJICOAHUIA:

1.25

MatemaTtuueckuil U IpyKUHHBIN MasTHUKY. [IpeBpaliieHne sHepruu npu KosuiedaTesIbHOM JIBUKEHUU

1.26

3aryxatomue kosuebanus. Beinyxknenusie konebanus. Pesonanc

1.27

Mexannueckue BOJIHEL. HpOIIOJ'H)HI)IG U TIONCPCUYHLIC BOJIHBI. I[JH/IHa BOJIHBI M CKOPOCTbH
pacnpoCTpaHeHHs BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKoCTh 1 BIcOTa 3ByKa. OTpakeHue 3ByKOBOM BOJIHBI Ha I'paHulle ABYX cpel. MHppa3Byk
U yIbTPa3BYK

1.29

IIpaxmuueckue pabomoi

WN3mepenue cpenHel IUJIOTHOCTH BEIIECTBA; AapXUMEIOBOM  CHIIBI; KECTKOCTH TPYKUHBI;
K03 dulmeHTa TPEeHUsl CKOJIbKEHHUS; pabOThl CUIbl TPEHMsI, CUJIBI YIPYTOCTH; CpEJHEH CKOopoCTH
JBUKEHHS] OpycKa IO HAaKJIOHHOM IUIOCKOCTH; YCKOPEHHs Opycka Mpu JIBKEHUH O HAKIOHHOU
INIOCKOCTH; YaCTOThI W II€pHOOA KoJe0aHnii MaTeMaTHYECKOrO MadTHHKA; 4YaCTOTbl W II€pHoaa
KoJeOaHuil TPY)KMHHOTO MAasTHUKA; MOMEHTa CHWJIbI, JEHCTBYIOIErO0 Ha pblyar; pabOThl CHIIBI
YOPYrOCTH MpH MOABEME TIpy3a € MOMOIIbI0 HEMOJABHKHOTO 0JI0Ka; pabOThl CHIIBI YIIPYTOCTH MpPU
noabEME Ipy3a ¢ MOMOUIBIO IOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHUJIBI OT 00BEMA TOTPY)KEHHOW YacTH Tejla U OT
IUIOTHOCTH JKUIKOCTH;, HE3aBHUCHUMOCTH BBITAJKUBAIOIIEH CHUJIBI OT MAacChl Tella; CHJIbl TPEHHUs
CKOJIbKEHUSI OT CHJIBI HOPMAJbHOTO [JaBJ€HHS M OT poOJa MOBEPXHOCTU; CHJIBI YIPYrOCTH,
BO3HMKAIOIIEH B MPYKUHE, OT CTENEHU AedopMaliy Npy>KUHBI; YCKOpeHHs OpycKa OT yria HakjIoHa
HampaBJgOIIeH; nepuoaa (4acToThl) KOJEOAHUN HUTSHOIO MasTHUKA OT JUIMHBI HUTHU; NEpUOJa
KojeOaHUi TPYKUHHOTO MasTHHKa OT MacChl Ipy3a M >KECTKOCTH MPYKHUHBI; HCCIEIOBaHHE
HE3aBHCHUMOCTH TEepHuoAa KoyieOaHWil HUTSHOTO MasTHHKA OT Macchl rpysa. [IpoBepka ycioBus
paBHOBECHS phluara

1.30

Dusuveckue A61eHUA 8 npupode: IIPUMEPLI IBWXXCHHA C Ppas3IMYHbBIMHU CKOPOCTIMHU B JKMBOH M
HEKHBOM IIprupoJac, HCﬁCTBHC CUJIbl TPECHHA B IIPpUPOAC U TCXHHUKE, IPUIIMBBI U OTJIIMBEI, IBUKCHHUC
mnaneT CoJIHeUHOM CHUCTEMBI, pCaAKTUBHOC JIBHXCHUC JKUBBIX OPraHM3MOB, pblYar B TCJIC YCJIOBCKA,
BIIMSAHHC aTMOC(bCpHOFO JaBJICHHUA Ha JKUBOH OpraHusM, ILIaBaHHUEC pr6, BOCIIpHUATHUEC 3BYKOB
JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, IYHAMH, 5X0O

131

Texuuueckue ycmpoticmea: CIHIOMETpP, HaTYMKU TIOJOKEHHUS, PACCTOSIHHS U YCKOpPEHUS,
JTMHAMOMETp, MOJAIIUIHUKN, PAKeThl, pblYar, MOJABWXHBIA U HEMOABMKHBIN OJOKH, HAKJIOHHAs
IJIOCKOCTh, MPOCThIE MEXaHU3Mbl B OBITY, COOOIIAIOLIUECS COCYIbl, YCTPOWCTBO BOJOIPOBOAA,
TUIPaBIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBON HACOC, apeoOMETp, IXOJIOT,
WCII0JIb30BAHUE YIbTPA3BYyKa B ObITY M TEXHHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OCHOBHBIE TIOJIOKEHHS MOHGKYH}IpHO'KHHeTI/I‘IeCKOﬁ TCOpHU CTPOCHUA BCHICCTBA. Mogenu
TBépILOl"O, KHUOKOI'o 1 ra3006pa3H0r0 COCTOSIHHM BEIIeCTBA. KpI/ICTaJ'IJ'II/ILIeCKI/Ie )4 aMop(l)HHe TCJ1a

2.2

JIBm>xkeHue yactul] BemiecTBa. CBs3b CKOPOCTH JBMXKEHMs 4acTHI] ¢ Temreparypoid. bpoyHoBckoe
nBxeHue, mddysus

2.3

CMauuBaHue U KalmWJJISIPHBIC ABJICHUA

24

TennoBoe pacIupCHUC U CIKATHC

2.5

TennoBoe paBHOBECHE

2.6

Buytpennss sHeprus. PaboTa u Temonepeaaya Kak crnoco0bl HK3MEHEHUs! BHYTPEHHEN SHEPTUn




2.7

BI/I,Z[BI TCIIoNCpCaavyu: TCIJIOMPOBOJHOCTb, KOHBCKIUSA, U3JTYUCHUC

HarpeBanue u oxnaxaenue tei. KoamuecTBo TeioTel. Y 1eiibHas TEINIOEMKOCTb:

2.8 O=cam(t,—t,)
3aK0H COXpaHEHHS SHEPTHH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9 O +0, +..=0
Hcnapenne wu konzaeHcanus. [I3MeHeHHMEe BHYTpPEHHEM DJSHEPrMM B IPOLECCE HCIAPEHUs U
2.10 KoHieHcanuu. Kunenue sxuakoctu. Y aeapHas TerioTa mapooodpasosanus: L = Q/m
211 BraxxnocTts Bo3myxa
[InaBnenne w kpucraumzanus. 3MeHeHWe BHYTpEeHHEH OHEpPruM TpPH  IUIABIICHUU U
KpUCTAJUTH3alUK. Y IeTbHAs TEII0Ta TIJIaBICHUS:
2.12 }L—Q
m
513 BHyTpeHHsIsS SHEPTHsI CrOpaHus TOTUTHBA. Y AebHAs TEIIOTa CropaHust ToruBa: = Q/m
2.14 [Tpunnume! padoTe! TeroBeix ApuraTenei. KI1J[ TemmoBoro aurarens
IIpakxmuueckue pabomoi
W3mepenue ynenbHOW TEIVIOEMKOCTH METAJUIMYECKOTO HWIMHIPA; KOJWYECTBa TEIJIOTHI,
MOJYyYCHHOTO BOJOW KOMHATHOM TeMmeparypbl (UKCHPOBAHHOW MacChl, B KOTOPYIO OITyIICH
2.15 HarpeThli MWIMHAP; KOJUYECTBA TEIJIOThI, OTAAHHOTO HAarpeThIM LUIMHIPOM, MOCIIE OIYCKAHUS €ro
B BOJly KOMHATHOW TeMIeEpaTypbl; OTHOCUTEIbHOW BIAXXHOCTH BO3/yXa; YICIbHOW TEIUIOTHI
IJIaBJieHUus JbAa. MccienoBaHue HW3MEHEHHS TeMIEepaTypbl BOJbBI IMPH Pa3IMYHBIX YCIOBHSX;
SIBJICHUS TEIUI00OMEHA MPY CMEIIMBAHUN XOJIOJHON U ropsiueit BOJIbI; MPOIECCa UCTIaPEHUS
Qu3suueckue s6NeHUs 8 NpUpooe.; TIOBEPXHOCTHOE HATSHKEHHE U KaNWUISPHbBIE SBJICHUS B IIPUPOIE,
2.16 KpUCTAJLJIBI B IpHUpoje, uznydenne CouiHlla, 3aMep3aHrue BOJOEMOB, MOPCKHE OpH3bl; 00Opa3oBaHUe
pOCBI, TyMaHa, UHesl, CHera
Texuuueckue ycmpoiicmea: KanWUISPbl, MPUMEPHI HCIOJB30BAHUS KPUCTAIIOB, >KUIKOCTHBIN
2.17 TEPMOMETp, JATUYUK TEMIIEPaTyphl, TEPMOC, CUCTEMA OTOILJICHHS IOMOB, TUTPOMETPBI, TICUXPOMETD,
napoBasi TypOHuHa, IBUTAaTEIh BHYTPEHHET'O CrOPAHUS
3 DJIEKTPOMAT'HUTHBIE SIBJIEHU A
3.1 DnekTpusaiys Tel. J[Ba Buia 3IeKTPUUECKHX 3apsiioB
3.2 B3aunmojelictBue 3apsbkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsaa
34 Onektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mnois. [lpunnun — cymepno3unuu
' ANEKTPUYECKHX MoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsnoB. J(elcTBUE 3MEKTPUYECKOTO MOJS HA AJIEKTPUUECKHE 3apsijibl.

HpOBO,[[HI/IKI/I " JUSJICKTPUKHA

3.6

[TocrosiHHbIM 3nekTpuyecKkuid TOK. [leficTBus anexkrpudyeckoro Toka. Cuna toka. Hanpspkenue.
l=qg/t,U=A/




DJIEKTPUYECKOE CONPOTUBIICHHE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma juist yuactka snekrpuueckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHHE TIPOBOTHIKOB:
1,=1,. U=U,+U,. R=R +R,
3.9 [MapannensHoe coeTMHEHNE POBOAHUKOB PAaBHOTO COITPOTHBIICHUS:
U=U;I=I+I; R:%.
CMmenranHbIie COSAMHEHUS TPOBOTHUKOB
310 PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
3.12 OmnbiT Opcrena. MarHuTHOE MoJje npsiMOro NPOBOAHUKA ¢ TOKOM. JIMHUM MarHUTHOW MHIYKIUU
3.13 MarHuTHO€ 1oJie NOCTOSHHOIO MarHuTa. BzaumoieiicTBre NOCTOSHHBIX MarHUTOB
3.14 JleficTBrEe MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM
3.15 Omnbiter @apazes. SBneHne aneKTpoMaruuTHON HAYKIuK. [IpaBuso Jlenma
IIpakmuueckue pabomol
M3MepeHne 3eKTpu4eckoro CONpOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3IEKTPUYECKOTO TOKA; PabOThI
JIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOILETO B IIPOBOJIHUKE (PE3UCTOPBI, JTAMIIOUKA), OT
3.16 HalpsDKEHUs Ha KOHIAX IPOBOJHUKA; 3aBUCHUMOCTH COINPOTHUBJIEHUS OT JUIMHBI IPOBOJHHKA,
IUTOIIA/IN €r0 MONEPEYHOT0 CEYEHUS U YIeIbHOTO COIPOTUBIICHMUSL.
IIpoBepka mnpaBuia [Uid SJIEKTPUYECKOTO HAMNPSDKEHUs IPU  IMOCIEAO0BAaTEIbHOM COEAMHEHUM
IIPOBOJIHUKOB; IIpaBUja s CHJBl 3JEKTPUYECKOTO TOKAa MpH HapajljieIbHOM COEIUHEHUU
IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue s61eHUs 8 Npupode: SICKTPUYECKUE SIBIECHUS B aTMocdepe, 3IEKTPUYECTBO KUBBIX
3.17 OpPraHu3MOB, MarHUTHOE MoJie 3emid, Jpei¢ MONI0COB, POJb MArHUTHOTO MOJIA sl YKU3HU Ha
3emiie, NOJISIPHOE CUSTHHE
Texnuueckue ycmpoucmea: 3NEKTPOCKOII, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK HICKTPUUECKON
318 SHEPIUH, DJIEKTPOOCBETUTEIbHbIE MpPUOOPHI, HarpeBaTeNIbHbIE 3IEKTPONPUOOPHl  (IIPUMEpPHI),
NIEKTPUUYECKHE MPEIOXPAHUTEIH, HIIEKTPOMArHUT, JIEKTPOABUraTeNlb IOCTOSHHOIO TOKa, FeHepaTop
MIOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIE BOJIHBI. [1IKkaa 37eKTpOMarHUTHBIX BOJIH
3.20 JlydeBast MoJienb cBeTa. IIpsMosinHeliHoe pacripocTpaHeHHE CBEeTa
3.21 3aKkoH oTpaxeHus cera. [lnockoe 3epkaino
3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIIEHHS CBETA
3.23 Jucnepcus cBera
3.24 JIunza. Xon nydedt B muH3e. PokycHoe paccrosiHue JuH3bl. OnTryeckas cwia quassl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl




Ipakmuyeckue pabomul
###Par###lI3mepeHne  ONTHYECKONW CWIIBI  coOMparomeld  JTUH3BI, (OKYCHOTO  PaCCTOSHHSA
coOuparoriel JTMH3bI (TI0 CBOMCTBY paBEHCTBA Pa3MEpOB MpEAMETa U M300paKeHUs, KOT/ia IpeaMeT

3.26 PacToJIOKEH B IBOWHOM (POKYCE), ITOKA3aTeNsl MPEITOMIICHHS CTEKJIA.
###Par### ccnenoBanne CBOCTBa M300paKEHUs, TIOJYICHHOTO C MTOMOIIBIO0 COOMPAFOIIEH JTHH3HI,
N3MCHCHUA q)OKYCHOFO pacCTosAHrA JABYX CJHIOKCHHBIX JIMH3; 3aBUCHUMOCTU YIJjia HOPCIIOMIICHUA
CBETOBOTO JIy4a OT yIJIa Ma/ICHUs] Ha TPAHHIIEC «BO3IYX — CTEKIIO»

397 Qusuueckue aenenus 8 npupooe: 3atmenns ConHuma u JIyHBI, IBeTa TeN, ONTHYECKHUE SBICHHS B
atMocdepe (mBet Heba, pedpakius, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKOTI, oToanmapaT, ONTUIECKHE CBETOBOIBI

4 KBAHTOBEBGIE SIBJIEHU A

4.1 PannoaktuBHOCTh. Anb(a-, Oeta-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnaga

4.2 OmnsiTel Pezepdopaa o paccestuto anbda-yactuu. [lnanerapHas Moaens aToma

4.3 CocraB atomHOTO sipa. M30Toms

4.4 [Tepuon nmonmypacmnaaa aTOMHBIX SITED

4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupode: €CTECTBEHHBIN pPaTUOAaKTUBHBIA (OH, KOCMHYECKHE JIy4H,

4.6 PaaOaKTUBHOE W3JIy4EHUE IPUPOJHBIX MHHEPAJIOB, ICHCTBHE paJUOAKTUBHBIX H3JIy4CHHM Ha
OpraHu3M 4YeJoBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, HHINBHIYAIBHBIN JO3UMETp, Kamepa BuibcoHa, simepHast

SHEpreTHKa
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