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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no ¢u13nKe Ha ypoBHE OCHOBHOrO obLLero ob6pa3oBaHMA cOCTaBAeHA HAa OCHOBE MOJ/IOKEHUN
M TpeboBaHM K pe3yibTaTam OCBOEHUA Ha 6a30BOM YPOBHE OCHOBHOW 06pa3oBaTe/ibHOM NPOrpammbl,
npeactasneHHblx B PrOC 000, a TakKe ¢ yuétom deaepanbHol paboyen nporpammbl BOCNUTAHMUA U
KoHuenuuu npenogasaHua yyebHoro npegmerta « Pusmka».

Mporpamma no ¢pusnke Ha ypoBHe OCHOBHOTIO 0bLLero ob6pasoBaHMA COCTaB/IeHa Ha OCHOBE MOJIOXKEHUIA
1 TpeboBaHWUI K pesyibTaTam 0CBOEeHMA Ha 6a30BOM ypOBHE OCHOBHOW 06pa3oBaTesibHOM NPorpammbl,
npeacrasneHHblx B PrOC 000, a TakKe ¢ yueTom desepanbHol paboyent nporpammbl BOCNUTAHMA U
KOHUenumMn npenogasaHuna yyebHoro npegmeta « Prsmnkay.

CoaepkaHue nporpammsbi No $pM3nKe HanpasaeHO Ha GOPMUPOBAHNE ECTECTBEHHOHAYYHOM
rPaMOTHOCTU 0BYYaIOLLMXCA U OPraHM3aLMIO U3yYeHUA GU3NKM Ha AeATeNIbHOCTHOW OCHoBe. B
nporpamme no GUsnKe yunTbIBaOTCA BO3MOMKHOCTM y4ebHOro npegmeTa B peanmsaunmn TpebosaHumi
®roC 000 K nAaHUpPyeMbIM IMYHOCTHBIM U MeTanpeaMETHbIM pe3y/ibTaTam 0byyeHus, a TakKe
MeXNpeaAMETHbIE CBA3U eCTECTBEHHOHAYYHbIX y4eOHbIX NPeAMETOB Ha YPOBHE OCHOBHOMO 06LLEro
obpa3oBaHuA.

Mporpamma no Gp13nKe ycTaHaBAMBAET pacnpeaesnieHne y4ebHOro matepumana rno rogam obyyenus (no
Knaccam), npeanaraet npMMepHyto Nocae0BaTeNbHOCTb M3yYeHMsA TeM, OCHOBaHHYIO Ha /IoTUKe
pasBUTUA NPEAMETHOrO COAEPKAHMUA N yyeTe BO3PaCTHbIX 0cobeHHOoCTel 06yYatoWmxcs.

Mporpamma no ¢pusnke paspaboTaHa C Le/ibio OKa3aHUA METOANYECKOM MOMOLLM YYUTENIO B CO3AaHNN
paboueit nporpammbl No yuebHOMY Npegmery.

®ur3mKa aBaaeTcs cuctemoobpasyowmm 415 ecTeCTBeHHOHay4YHbIX y4ebHbIX NpeamMeToB, MOCKO/bKY
du13MUYECKME 3aKOHbI 1eXKaT B OCHOBE NPOLECCOB U ABNEHUI, U3ydyaembiX XMMUEN, Buonoruen,
acTpoHomuel u pusnyeckom reorpaduent, BHOCUT BKNa B €CTECTBEHHOHAYYHYIO KapTUHY MUPa,
npeaocTaBaseT Hanbonee AcHble 06pasLbl NPUMEHEHUS HAYYHOro MeToAa NO3HAHMS, TO ecTb cnocoba
Noay4eHua A0CTOBEPHbIX 3HaHUIA O MUpE.

OfZHa 13 rnaBHbIxX 3a4a4 dumsmndeckoro ob6pasoBaHuA B CTPYKType obuiero o6pa3oBaHmA COCTOMT B
$GOpPMMUPOBAHUM ECTECTBEHHOHAYYHOW MPaMOTHOCTU U MHTEpeca K HayKe y 0by4YaloLmXcs.

N3yueHne pu3nKM Ha 6a30BOM yPOBHE NpeanosaraeT oBAaAeHNE CAeAYIOWMMN KOMMNETEHTHOCTAMM,
XapaKTepusyoLMMN ecTecTBEHHOHaYYHYIO FPaMOTHOCTb:

®  HAY4YHO 0OBACHATb ABAEHMUSA,
®  OLEHMBaTb U MOHMMaTb 0COBEHHOCTU HaYYHOTO MUCC1eA0BaHUS;

® UNHTEpPNnpeTnpoBaTb AaHHbIE N UCNOJ1Ib30BaTb Hay4YHble A0KAa3aTe/IbCTBa 414 NON1y4eHUA

BbIBOAOBY.

Lenun nsyyeHuna pusnKmn Ha ypoBHe OCHOBHOro obLiero obpasoBaHuA onpeaeneHbl B KOHUENUUn
npenogasaHuA yuebHoro npeamerta «dusmnka» B 06pa3oBaTesibHbIX OpraHn3aumsax Poccuinckom
denepaunn, peanmnsyowmx oCHOBHble 06LeobpasoBaTenbHble NPOrPaMMBbI.

Llenn nsyyeHus Gpusmkm:



e npuobpeTeHne NHTepeca 1 CTpeMeHns 0byYatoLWmMXCca K Hay4YHOMY U3YYeHUIo NPUPOAbI,
pPa3BUTME UX UHTENNEKTYANbHbIX U TBOPYECKMX CNOCOBHOCTEN;

®  pas3BuTME NPEeACTaBAEHUI O HAyYHOM MeToAe No3HaHUA U GopmUpoBaHUe
NCCNen0BaTeNbCKOrO OTHOLLIEHMA K OKPYIKAIOLLMM ABEHUAM;

e  GbopmMMpPOBaHME HAYHHOrO MMPOBO33PEHUA KaK pesybTaTa N3yYeHNA OCHOB CTPOEHUA
MaTepum 1 GyHAAMEHTAIbHbIX 3aKOHOB PU3MKMY;

e ¢dopmMupoBaHME NpeacTaBAeHMI O POAU OUINKKN ANA PA3BUTUA APYIMX €CTECTBEHHbIX HaYK,
TEXHUKMN U TEXHO/IOTUIA;

e pa3BUTME NpeacTaBAEHWUI 0 BO3MOXKHbIX chepax byayuien npodeccMoHanbHOM
[EeATeNbHOCTU, CBA3AHHOM ¢ GM3MKON, MOArOTOBKA K AasibHelwemy obyyeHuto B STOM
HanpaBieHUMU.

JocTuKeHMe 3TUX Lesieit Nporpammbl No GpU3MKe Ha yPOBHE OCHOBHOrO 0bLLero o6pasoBaHua
obecneuynBaeTca pelleHMem cneayowmx 3aaauy:

o I'IpMO6p€TEHMe 3HaHWUI O ANCKPETHOM CTPOEHUU BeLWeCTBa, O MEXaHNYECKUX, TENNOBbIX,
INEKTPUNYECKUX, MAarHUTHbIX N KBAHTOBbIX AB1IEHUNAX;

° ﬂpMOGpeTEHMe YMeHI/Iﬁ OMNMCbIBaTb M 0OBACHATD ¢M3VI‘-I€CKVI€ ABNEHNA C UCNOJIb30OBAHNEM
NONYyYEHHbIX 3HaHWi;

®  0CBOEHME METOAOB pPelleHUs NMPOCTENLLIMX PACYETHbIX 3a[a4 C UCMOJb30BaHMEM GU3NUECKMX
mMmoaenen, TBoPUYECKUX U MPaAKTUKOOPUEHTUPOBAHHbIX 3a4a4;

e  pasBUTME YMeHW HaboaaTb NPUPOLHbLIE ABAEHWUA U BbINOJHATL ONbITbI, 1abOpPaTOpPHbIE
paboTbl 1 3KCMEePUMEHTaIbHbIE NCCNEA0BAHMA C UCMO/Ib30BAaHNEM U3MEPUTE/IbHBIX
npubopos;

e 0CBOeHMWe NpuemoBs paboTbl ¢ UHPopMaLMel GUINYECKOTO codepKaHMA, BKIOYAs
MHPOPMALNIO O COBPEMEHHDBIX AOCTUKEHUAX PUINKKU, AHANN3 U KPUTUYECKOE OLEHMBAHME
nHbopMmaLnu;

® 3HAKOMCTBO CO cd)epaMM ﬂpOd)ECCVIOHaﬂbHOlZ AeATENbHOCTU, CBA3AHHbIMW C ¢M3MI-(OI‘;1, n
coBpemMeHHbIMU TEXHONOTMAMU, OCHOBAHHbIMU Ha AOCTUXEHUAX d)VI3VILIeCKOVI HayKMu.

O6uiee Yncno YacoB, PEKOMEHA0BAHHbIX A5 U3yYeHMA PU3MKK Ha 6a3zoBom ypoBHe, — 238 yacos: B 7
Knacce — 68 yacos (2 yaca B HeZen0), B 8 Knacce — 68 yacos (2 yaca B Hegento), B 9 Knacce — 102 vaca (3
yaca B Hegenw).

Mpeanaraemblii B nporpamme no pusmke nepedeHb 1abopaTopHbIX paboT 1 ONbITOB ABAETCA
peKkomeHAaaTeNbHbIM, yunTeNb AenaeT Bbibop Npu npoBeaeHnn nabopaTtopHbIX paboT 1 oNbITOB C
YYETOM UHAUBUAYAbHbIX 0COBEHHOCTeN 0BYYaIoLLMXCA, CMMCKA SKCNEPMMEHTaIbHbIX 3a4aHNN,
npeanaraembix B paMKax OCHOBHOIO rocyZapCTBEHHOro 3K3ameHa no pusuke.



COOEPHAHUNE OBYYEHUA

7 KNACC
®un3nKa 1 eé posib B NO3HAHMM OKPYKAIOLLETO MUPa.

dun3nka — HayKa o npupogae. AsneHuns npupoabl. Pusnyeckune ABNEHUN: MeXaHUYECKUe, TEeMNoBble,
3NEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusmyeckne BeNNUUNHbI. M3amepeHune pusmyecknx sennmumH. Pusmnyeckne npmubopsl. MorpewHocTb
nsmepeHuii MexayHapoaHaa cuctema eanHuLL

Kak du13nKa 1 gpyrue ecTecTBeHHble HayKM n3ydatoT npupoay. EctecTBeHHOHay4HbI METOA NO3HAHMA:
HabntoaeHWe, NOCTaHOBKA Hay4YHOro BOMPOCA, BbIABUMKEHME TMNOTES, SKCNEPUMEHT MO NPOBEpKe
rmnorves, obbscHeHMe Habaogaemoro asneHmsa. OnucaHne GUsnNYEcKUx ABAEHUI C NOMOLLbIO Moe e

JemoHcTpaunn.
1. MexaHu4yeckume, TeNNOBbIE, INEKTPUYECKME, MArHUTHbIE, CBETOBbIE AB/IEHMA.

2. dusunyeckune npubopsl 1 Npoueaypa NPAMbIX USMEPEHUA AHANOTOBLIM M UMPPOBbLIM
npuéopom.

NabopaTtopHbie paboTbl U OMNbITbI.
1. OnpepgeneHue UeHbl AeNeHUs WKaabl UI3MePUTEIbHOro Npubopa.
2. WU3mepeHue pacCToAHUM.
3. W3mepeHune o6bEMa KMAKOCTU U TBEPAOrO TENa.
4. OnpepeneHune pa3mepoB Masbix Ten.
5. W3mepeHune TemnepaTypbl NPU NOMOLLM XKUAKOCTHOrO TEPMOMETPA M AaT4MKA TemnepaTypbl.

6. npOBELI,EHVIe nccnenoBaHMA No npoBepKe rmnoTe3bl: 4a/IbHOCTb nonéra WwapuKa, nyweHHoro
FTOPU3OHTA/IbHO, TEM 60}'IbLue, yem 6onblLe BbICOTA nycCKa.

lNepBOHaYanbHble CBeAEHUA O CTPOEHUM BeLLeCcTBa.

CTpoeHue BelllecTBa: aTOMbl U MOJIEKY/Ibl, UX pazmepbl. OnbITbl, AOKa3blBalOWMeE AUCKPETHOE CTPOEHMNE
BeLlecTsa.

[BuskeHne yacTuu, Belectsa. CBA3b CKOPOCTM ABUMNKEHWNA YacTuLL, C TemnepaTtypoit. bpoyHosckoe
OBUXeHUe, anddysna. BsanmoaeincrTame YacTuL, BeLLLeCTBa: NPUTANKEHUE M OTTalkKnBaHue.

ArperaTHble COCTOAHUA BeLLeCcTBa: CTPOEHUE ra3os, )-KMAKOCTeﬁ n TBEPAbIX (KpMCTanﬂMHECKMX) Ten.
B3anmocsasb mexay cBOMCTBAMM BelleCTB B pa3HbIX arperatHbiX COCTOAHUNAX N UX
ATOMHOMONEKYNIAPHBbIM CTPOEHUEM. OcobeHHoCTH arperaTHbIX COCTOAHWM BOAbl.

JemoHcTpaumu.



1. HabntopeHne 6POYHOBCKOro ABUMKEHMA.
2. HabnwaeHne anddysun.

3. HabnwgeHue aBneHnn, 06bACHAIOLWMNXCA NPUTANKEHMEM AN OTTaNKMBaHUEM YaCTULL,

BellecTsa.
JNTabopaTtopHble paboTbl M ONbITHI.
1. OueHKa gnameTtpa aToma MeTOLOM PSA0B (C ucnonbzoBaHuem doTorpadui).
2. OnbITbl N0 HabAOAEHWNIO TENNOBOrO PaclMPEHMA ra3os.
3. OnbiTbl N0 06HAPYKEHUIO ANCTBUA CUA MONEKYNAPHOTO NPUTANKEHUA.
[BuXeHne 1 B3aumoaeiicTene Ten.

MexaHunyeckoe gsuxKeHne. PaBHoOMepHOe U HepaBHOMeEpPHOeE ABUXKEHMe. CKOpOCTb. Cpe,ﬂ,Hﬂﬂ CKOPOCTb
npu HepaBHOMEPHOM ABUXKEHUU. PacyeT NyTU 1 BpeMeHU ABUXKEHUA.

ABneHue nHepuumn. 3aKoH MHepLUUKn. BsanmoaenctTemne ten Kak NPUYMHA NU3MEHEHUA CKOPOCTH
ABUXeHuAa Ten. Macca Kak mepa nHepTHOCTM Tena. [NnoTHocTb BewecTBa. CBA3b NIOTHOCTH C
KOJIMYECTBOM MOJIEKY/ B e4MHULE 06beMa BeLLecTBa.

Cuna Kak xapaKTepucTKka B3anmomaeinctema Ten. Cuna ynpyroctu u 3akoH lNyka. MamepeHue cunbl ¢
MOMOLLbIO ANHAMOMETPA. fIBNIEHMNE TATOTEHUA N CUa TAXKecTU. C1na TAXECTM Ha APpYyrux naaHerax. Bec
Tena. HesecomocTb. CnoxKkeHue cu, Hanpas/ieHHbIX MO O4HOM NpsAMoi. PaBHoaelcTytowan cun. Cuna
TpeHus. TPeHNe CKONbKEHUA U TpeHMe NoKoA. TpeHue B NPUPoAE M TEXHUKE.

JemoHcTpauun.

1. HabnwoaeHne mexaHUYECKOro ABUMKEHUA Tena.

2. W3mepeHune CKOpoCTN NPSMOJIMHEMHOTO ABUKEHMA.

3. HabnoaeHue ABNEHUA UHEPLUMK.

4. HabntogeHne nsMmeHeHUA CKOPOCTU NPU B3aUMOAENCTBUM TenN.

5. CpaBHeHWe macc no B3aMmoLeNCTBMIO Te.

6. CnoxeHue cun, HanpasAeHHbIX MO OA4HOM NPSAMOIA.
NabopaTtopHbie paboTbl U OMNbITHI.

1. OnpeaeneHne CKOPOCTU PAaBHOMEPHOTO ABUMKEHMUA (LLUaPUKa B XKUAKOCTU, MOAENN
3/1eKTPUYECKOro aBToMobunA 1 Tak ganee).

2. OnpegeneHue cpeaHeit CKOPOCTU CKONbKEHUA BPyCKa UM WapuKa No HaKJAOHHOW

N/TOCKOCTH.

3. OnpegeneHune NAOTHOCTU TBEPAOrO Tena.



4. OnblITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb PacTaXKeHUA (aedbopmaLmm) NpyK1Hbl OT
NPUNOXKEHHON CUbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CU/Ibl TPEHUA CKONbXKEHUA OT Beca Tesia U
XapaKTepa conpuKacatowmnxeca HOBerHOCTeVI.

[asneHune TBEPAbIX TeN, UAKOCTEN 1 ra3os.

Hasnenune. Cnocobbl ymeHblUEHUA U yBeANYeHUA AaBneHuns. [lasneHue rasa. 3aBUCUMOCTb AaBEeHUSA
rasa ot obbema, Temnepatypsbl. MNepesava AaBNEHUA TBEPAbIMU TENAMMU, }KUAKOCTAMMU U ra3aMun. 3aKOH
Mackans. MHeBMaTUYECKME MalUUHbI. 3aBUCUMOCTb AaBAEHUA XUAKOCTU OT ry6buHbI.
FmapocTaTMyeckmii napagokc. Coobuatowmeca cocyapl. M'mapasaMyeckme mexaHmsmoi.

Atmocdepa 3emaun n atmocdepHoe gasneHune. MpUUmHbI CYLLECTBOBaHMUA BO3AYLIHOW 060104KM 3emau.
OnbIT Toppuyennn. UsmepeHne aTMochepHOro AasaeHms. 3aBUCMMOCTb aTMOCHEPHOro AaB/ieHns oT
BbICOTbI HaZ, ypoBHEM mops. Npubopbl g1a M3MepeHns aTMOCHEPHOTO AABNEHMS.

JeincTBue XUAKOCTM U ra3a Ha NOrpy*KeHHoe B HUX Teslo. BbiTasknBatwwan (apxmmenosa) cuna. 3akoH
Apxumega. NnasaHne Ten. BosgyxonnasaHue.

JemoHcTpauun.
1. 3aBMCMMOCTb gaBAEHMA ra3a OT TemnepaTypbl.
2. [epepava faBneHUA XULKOCTbIO U ra3om.
3. Coobuatowmecs cocyabl.
4. TwapaBANYECKUI npecc.
5. TMpossneHue geicTema aTmochepHoOro AaBaeHus.

6. 3aBUCMMOCTb BblTal'IKMBanu.l,el?l Cunbl OT 06BEMA I'IOFpV)KéHHOﬁ 4acCTu T€/1a U NJIOTHOCTU
KNOKOCTH.

7. PaBeHcTBO BbITaI'II-(MBaPOLU,Eﬁ CUbl BECY BbITECHEHHOM KNOKOCTH.

8. Ycnosue nnaBaHUA TeN: NaBaHME UAN NOTPYKEHME TeN B 3aBUCMMOCTM OT COOTHOLLEHMUS
NAOTHOCTEN TENA U XKUAKOCTH.

NabopaTtopHbie paboTbl U OMNbITHI.

1. WccnegosaHue 3aBUCMMOCTM Beca Tea B BoAe OT 06bEMa NOrpyKEHHOM B }KUAKOCTb HacTy
Tena.

2. OnpegeneHue BbITaAKUBAIOLLEN CUAbI, AEACTBYIOLLEN Ha TENO, MOrPYyXKEHHOE B XKUAKOCTb.

3. lNpoBepKa He3aBMCUMOCTHU BbITaI'IKMBaPOLLI,eﬁ cunbl, AeﬁCTBVEOLLI,Eﬁ Ha TeN1o B XXUAKOCTU, oT
Maccbl Tena.

4. OnbITbl, 4EMOHCTPUPYIOLWME 3aBUCMMOCTb BbITASIKMBAIOLLEN CUAbI, AEUACTBYIOWEN Ha TeO B
KUAKOCTU, OT 06 bEMA NOrPYKEHHOWM B XKUAKOCTb YAaCTU TeNa U OT NJIOTHOCTU KUAKOCTH.



5. KoHCTpyupoBaHMe apeomMeTpa UIN KOHCTPYMPOBAHME NOAKM M onpeaesieHne eé
rpy3onogbEMHOCTHU.

PaboTa 1 MOLWHOCTb. IHEprus.
MexaHun4yeckas paboTa. MoOLLHOCTb.

MpocTble MexaHU3MbI: pblyar, 610K, HaKOHHasA NAOCKOCTb. [paBuio paBHoOBeCKA pblyara. lNpumeHeHne
npaBuia paBHOBECKSA pblyara K 610Ky. «30/10TOe NPaBUNO» MeXaHUKNU. KoapdpuumeHT nonesHoro
nencteua (aanee — KMA) npocTbix mexaHU3MOB. MpocTbie MexaHU3mbl B BbITy U TEXHUKE.

MexaHunuecKas sHeprus. KuHetnyeckas 1 noTeHumanbHasa aHeprus. MpespalleHne ogHoro BMaa
MeXaHMYECKOM SHEPTUM B APYroin. 3aKOH COXPaHEHUS SHEPrUM B MEXaAHUKE.

JemoHcTpauun.
1. TMpumepbl NPOCTbIX MEXAaHNU3MOB.
JNTabopaTtopHble paboTbl 1 ONbITHI.

1. OnpegeneHuve paboTbl CUbI TPEHMA NPU PAaBHOMEPHOM ABUMKEHMUM TeNa No ropU30HTaIbHOM
MOBEpPXHOCTH.

2. WccnepoBaHue yC/10BMIA paBHOBECUS pblyara.
3. W3mepeHue KM/ HaKJIOHHOM NJIOCKOCTW.
4. W3yyeHWe 3aKOHA COXPaHEHMA MeXaHUYECKON SHEpPrnu.

8 KNTACC

Tennosble ABNEHUA.

OCHOBHbIE NONIOXKEHNA MONEKYNAPHO-KMHETUYECKOIN TEOPUM CTPOEHMA BelllecTBa. Macca 1 pasmepbl
aTOMOB M MOAeKYA. ONbITbl, NOATBEPMKAAOLMNE OCHOBHbIE MONOMKEHMA MOJIEKYNAPHOKMHETUYECKOM
Teopuu.

Moaenu TBEPAOro, *NAKOro U ra3oo0b6pasHOro CoCTosHMM BelecTBa. Kpuctananyeckne n amopdHole
Tena. ObbAcHeHWe CBOMCTB ra3oB, }KUAKOCTEN M TBEPAbIX TEN Ha OCHOBE NONOXKEHUIN MONEKYNAPHO-
KMHEeTUYecKkon Teopumn. CmaumsaHmne 1 KanuanapHble asneHus. Tennosoe paclunpeHne un ckatume.

TemnepaTtypa. CBA3b TeMNepaTypbl CO CKOPOCTbIO TEMNOBOrO ABUMKEHMUA YaCTUL, BHYTpeHHAA aHeprus.
Cnocobbl 3MeHeHUA BHYTPEHHEeN sHepruun: Tennonepesaya 1 coseplueHmne paboTbl. Bugpi
Tenjonepesayun: TeNA0NPOBOAHOCTb, KOHBEKLMA, U3/TyUYeHHUe.

KonnyecTso TennoThbl. YaenbHas TenN10&MKOCTb BelllecTsa. TenaoobmeH 1 Tensiosoe paBHOBeCKE.
YpaBHeHMe TensiosBoro 6anaHca. MNaasneHne n oTBepAeBaHNE KPUCTaNIMYECKUX BELLECTB. Yae/bHasa
Tennota nnasneHus. MapoobpasosaHue U KoHAeHcaumaA. McnapeHune. KuneHue. YaenbHasa Tennota
napoobpasosaHMA. 3aBUCMMOCTb TEMMNEPATYPbl KUNEHUA OT aTMOChepHOro AaseHus.



BnarkHOCTb BO3AyXa.

JHeprua TonAuea. YaeabHas TenaoTta CropaHmsa.

MpuHumnbl paboTbl Tennosbix asuratenen KNI tennosoro gsuratens. Tenaosble ABUraTenu 1 3almTa

OKpYsKatoLlel cpeapl.

3aKoH COXpaHeEHNA N nNpespalLleHnAa aHeprmn B TeN10BbIX nNpoLeccax.

JemoHcTpaumu.
1. HabnwogeHne 6POYHOBCKOro ABUMKEHUA.
2. HabnwpgeHune andodysmu.
3. HabnlogeHue ABNEHUI CMAYMBAHUA W KaNUANAPHbIX SBAEHUN.
4. HabntogeHue TENOBOro pacliMpPeHUn Ten.
5. WM3meHeHWe gaBneHus rasa npu MsmeHeHUn ob6bEma 1 HarpeBaHUM UK OXNAXKAEHUMN.
6. [paBuna nsmepeHua Temnepatypol.
7. Buabl Tennonepenayn.
8. OxnaxkgeHuwe npu coBeplieHUn paboThbl.
9. HarpeBaHue Npu coBepleHNn paboTbl BHELIHUMW CUNAMU.

10. CpaBHeHMe TENNOEMKOCTEN PA3NNYHbIX BELLECTB.

11. HabnwoaeHue KuneHums.

12. HabnioaeHve NOCTOAHCTBA TEMNepaTypbl NPU NAaBAEHUN.

13. Moaenu TennoBbIX ABUTraTeneun.

NabopatopHbie paboTbl M ONbITbI.

OnbITbl NO OBHAPYKEHUIO AENCTBUA CU MOJIEKYISIPHOTO MPUTANKEHUS.

OnbITbl NO BbIPALMBAHUIO KPUCTAJIIOB MOBAPEHHOM COMIM MW caxapa.

OnbITbl NO HabAAEHMIO TENIOBOIO PACLUMPEHUS ra30B, KUAKOCTEN U TBEPAbIX Te.
OnpegeneHune gasneHua Bosayxa B 6anioHe wnpumua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb AaBNEHMA BO34yXa OT ero 06béma v HarpesaHua
AW OXNaxaeHns.

MpoBepKa runoTesbl IMHENHOM 3aBUCUMOCTU A/IMHbI CTONOUKA KULKOCTU B
TepmomeTpuyeckon Tpybke oT TemnepaTtypbl.



7. HabnwoaeHue nsmeHeHUa BHYTPEHHEN SHeprumn Tena B pesy/abTaTe Tensonepenaym n pabotbl
BHELIHMX CHIL.

8. WccneposaHuve aBneHns TennoobmeHa Npu CMeWwrBaHMM XON04HOW U ropadyeit Boapbl.

9. OnpegeneHne KonMYecTsa TeN0Tbl, MOJAYYEHHOrO BOLI,Oﬁ npu TennoobmeHe ¢ HarpeTbim
MeTaNNnN4YeCKkMm LMANHOPOM.

10. OnpegeneHune yaenbHoM TENOEMKOCTM BELLECTBA.

11. UccnhepoBaHue npouecca ucnapeHus.

12. OnpegeneHne OTHOCUTE/IbHOM BAAXKHOCTM BO3A4yXa.

13. OnpegeneHune yaenbHOM TENAOTbI NAaBAEHMA NbAa.
DNIEeKTPMUUYECKNE U MArHUTHbIE ABAEHUA.

dneKTpusauma Ten. [1sa poaa sNeKTpMUUECKMX 3apaaoB. Bzaumoaencteme 3apaskeHHbIX Tel. 3aKoH
KynoHa (3aBMCUMOCTb CUAbI B3aMMOAENCTBUA 3apSKEHHbIX Te/1 OT BE/IMYMHBI 3apAL0B U PacCTOAHUSA
MeXKay Tenamm).

dneKTpuuyeckoe nose. HanpaxKEHHOCTb 31EKTPMUYECKoro nona. MpuHLMN cynepnosmumm 3NeKTPUYECKUX
nosiei (Ha KaYeCTBEHHOM YPOBHE).

Hocutenn anektpuyeckmx 3apAanoB. INeMeHTapHbIM 31eKTpuyecknin 3apsaa. CTpoeHne atoma.
MPOBOAHUKN N ANINEKTPUKU. 3aKOH COXPaHEHUA 3NEKTPMUUYECKOro 3apaaa.

INEeKTPUYECKUIA TOK. YCI0BUA CYLLECTBOBAHUA SNEKTPUYECKOrO TOKA. MICTOYHMKM NOCTOAHHOIO TOKa.
[encTBMA 31eKTPUYECKOTO TOKa (TenoBoe, XMMUYECKOEe, MarHUTHOE). DNEeKTPUUYECKUIA TOK B XUOKOCTAX
W rasax.

3HEKTpVI‘-IECKaFI uenb. Cuna ToKa. 3I'IEKTpM‘-IECKOE HanpAaxeHue. COI'IpOTI/IBI'IEHMe npoBoAaHUKa.
YpenoHoe conpoTneaeHne BelecTsa. 3akoH Oma ana y4acTka uenu. MocneposatenbHoe n
napannenbHoe coeanHeHne NpoBoaAHUKOB.

PaboTa 1 MOLLHOCTb 3N1EKTPUYECKOTO TOKA. 3aKOoH xKoyna—/leHua. dneKkTpuyeckune Lenu u notpebutenu
3NEKTPUYECKON 3Heprum B 6bITy. KOpOoTKOe 3amblKaHue.

MNoCTOAHHbIE MarHUTbI. B3aMMO,ﬂ,9V1CTBMe NOCTOAHHbIX MarHMToB. MarHuTHoe none. MarHMTHoe nosne
3emMnu 1 ero 3HaYeHune gna X13Hu Ha 3emne. OnbIT OpcTena. MarHuUTHoe nose 3fIeKTpUYeCcKoro Toka.
MpumeHeHne s3NeKTPOMArHUTOB B TEXHUKE. ﬂ,eﬁcmme MArHMTHOIro NoaA Ha NPOBOAHUK C TOKOM.
3}'IEKTpO,D,BMI'aTe}'Ib NOCTOAHHOrO TOKa. Micnonb3oBaHue SJ'IEKTDOABMI'aTEI'IEVI B TEXHUYECKUX yCTpOVICTBaX
1 Ha TpaHcnopTe.

OnbiTbl Papagesn. ABneHUe 3INEKTPOMArHUTHOM MHAYKLMN. [TpaBuao JleHua. dneKkTporeHepaTop.
Cnocobbl NONYyYEeHUA 3NEKTPUUECKOM IHEPTUM. DNEKTPOCTAHLUN HA BO30OHOBAAEMbIX MCTOYHUKAX
IHeprumn.

JemoHcTpauun.



1. DnekTtpusauua ten.
2. [lBa popga aneKTpUYECcKMX 3apAa08 U B3aMMOLENCTBUE 3apAKEHHbIX Te.
3. YcTpoiCTBO 1 AENCTBME INEKTPOCKOMA.
4. DneKTpocTaTMyeCcKaa MHAYKLUA.
5. 3aKOH coxpaHeHMA INEKTPUYECKMX 3apAL0B.
6. [IpOBOAHMKN U ANINEKTPUKMN.
7. MopgennpoBaHue CUA0BbIX IMHUIA SNEKTPUYECKOTO NONA.
8. WCTOYHMKM NOCTOAHHOrO TOKA.
9. [1elcTBUMA 3NEKTPUYECKOTO TOKa.
10. DNEeKTPUYECKUI TOK B M KULKOCTH.
11. M'a3oBbIi paspaa.
12. U3amepeHure cuibl TOKA aMNePMETPOM.
13. U3mepeHune 3neKTPUYECKOro HanpaXKeHnAa BOJAbTMETPOM.
14. PeocTtaTt 1 marasuH COnpoTUBAEHUN.
15. B3anmogeincTeme NocToAHHbIX MarH1TOB.
16. MopenvpoBaHe HEBO3MOMXHOCTU pa3aeneHUs NotCoB MarH1Ta.
17. MoaennpoBaHne MarHUTHbIX NOJIeN NOCTOAHHbIX MarHMTOB.
18. OnbIT IpcTeaa.
19. MarHuTHOe noJsie ToKa. DNEeKTPOMArHUT.
20. [eicTBue MarHUTHOrO NOAA Ha NPOBOAHMUK C TOKOM.
21. dneKTpoasuratenb NOCTOAHHOrO TOKa.
22. UccnepoBaHue ABNEHUA 3NEKTPOMArHUTHON MHAYKUMN.
23. OnbiTbl Papages.
24. 3aBMCMMOCTb HanpaBaEHUA UHAYKLMOHHOIO TOKA OT YCIOBUIM ero BO3HUKHOBEHMUA.
25. dneKkTporeHepaTop NOCTOAHHOMO TOKA.
NabopaTtopHbie paboTbl M ONbITbI.
1. OnbITol N0 HABAOAEHWUIO SNEKTPU3ALUM TEN UHAYKUNEN U NPU CONPUKOCHOBEHUM.

2. WUccnepoBaHue AeUCTBUA 3/IEKTPUYECKOrO NOS Ha NPOBOAHUKN U ANSNEKTPUKN.



3. C6opkKa 1 npoBepKa paboTbl 31EKTPUYECKON Lenn NOCTOAHHOIO TOKa.
4. W3mepeHue 1 peryninpoBaHune cubl TOKa.
5. M3mepeHue 1 peryanpoBaHne HanpsaxKeHus.

6. WccneposaHue 3aBUCMMOCTM CUAbI TOKA, MAYLLETO Yepes pe3ncTop, OT CONPOTUBAEHMUA
pes3ncTopa 1 HaNpAXKeHUs Ha pesuncTope.

7. OnbITbl, AEMOHCTPUpPyHOLWHMeE 3aBUCUMOCTb ITEKTPUHECKOTO CONPOTUBIEHUA NPOBOAHUKA OT
€ro 4/inHbl, naowaan nonepeyHoro ce4yeHnAa 1 matepumana.

8. TlpoBepKa NpasBuaa CNOMKEHWA HANPAKEHWUI NPU NOCNeA0BaTEIbHOM COEAUHEHUN ABYX
pe3ncTopos.

9. TpoBepKa NpaBuaa Ana cuibl TOKa NPU NapasanesbHOM COeANHEHNN Pe3nNCTOPOB.

10. OnpepeneHune paboTbl INEKTPUUECKOTO TOKA, MAYLLETO Yepe3 pe3ncTop.

11. OnpeaeneHne MOLLHOCTU INEKTPUYECKOrO TOKa, BbIAENAEMOM Ha pe3ncTope.

12. UccnepoBaHWe 3aBUCMMOCTU CU/bI TOKA, MAYLLETO Yepe3 NaMMNOYKY, OT HaNpPAXKEHUA Ha HEW.
13. Onpegenexune KM HarpesaTtena.

14. UccnepoBaHWe MarHUTHOIO B3aMMOAENCTBUA NOCTOAHHbIX MarHUTOB.

15. U3yyeHne MarHUTHOro NOAs NOCTOAHHbLIX MAarHUTOB NPU UX 06 beAMHEHUN U Pa3aeNleHuUN.
16. UccnepoBaHue AeNCTBUA SNEKTPUYECKOTO TOKA Ha MarHUTHYIO CTPESIKY.

17. OnbiTbl, AEMOHCTPpUpyrowmne 3aBMCUMMOCTb CUNbI B3aMMO,CI,EI\;1CTBMFI KaTyWw KN C TOKOM "
MarHmnTa OT CUIbl TOKa U HanpaB/1IeHNA TOKa B KaTyLLKeE.

18. U3yyeHMe aencTBNSA MarHUTHOIO NOAA Ha NPOBOAHUK C TOKOM.
19. KoHcTpymnpoBaHue 1 nsydeHue paboTbl 3N1eKTpoaBUraTens.
20. UNamepeHnune KMNJ snekTpoasuraTesibHOM YCTaHOBKM.

21. OnbITbl NO UCCNEAOBAHUIO ABIEHUS SNEKTPOMArHUTHOM MHAYKLUMWN: UCCef0BaHue
M3MEHEHMUI 3HAYEHUA U HaNPaBeHUA MHAYKUMOHHOIO TOKa.

9 KNACC

MexaHnyeckume AaBneHus.

MexaHunyeckoe asukeHue. MaTtepuanbHasa Touka. Cuctema oTcyéta. OTHOCUTENIbHOCTb MEXaHUYECKOTO
ABWXKeHUA. PaBHOMepHOEe NpAMOANHENHOE ABUKeHne. HepaBHOMepHOe NPAMOIMHENHOE ABUMKEHME.
CpeZHsA U MIHOBEHHas CKOPOCTb Tesla MPU HePaBHOMEPHOM A,BUMKEHUMU.



YcKopeHue. PaBHOYCKOpPEHHOE NpAMo/IMHeHoe ABuxKeHue. CBobogHoe nageHue. OnbiTbl Fannnesn.

PaBHOMEpPHOE ABUMKEHUE N0 OKPYKHOCTU. Mepunoa 1 YactoTa obpaleHus. JInHetHana 1 yrnosas
CKOPOCTU. LleHTpoCTpemuTeNIbHOE YCKOpeHue.

MepBblit 3aKOoH HbloToHA. BTopoit 3akoH HbtoToHa. TpeTuit 3akoH HbtoToHa. MpuHUMN cynepnosmumnm
cun.

Cuna ynpyroctu. 3akoH l'yka. Cuna TpeHUa: cuna TPEHUA CKObIKEHUA, CUNA TPEHMA NOKOSA, APYyrMe BUabI
TpeHwus.

Cuna TAXKEeCTU U 3aKOH BCEMUPHOTO TATOTEHMA. YCKOpeHne cBob6oAHOro naaeHus. JBuKeHne niaHeT
BOKpyr ConHua. MepBas KOCMUYECKAA CKOPOCTb. HEBECOMOCTb 1 Neperpysku.

PaBHOBecne maTepuanbHOM TOUKKU. ABCONOTHO TBEPAOE Teno. PaBHOBecHe TBEPLAOro TeNa ¢
3aKpeniEHHOM OCbto BpaLLeHna. MomeHT cunbl. LLeHTp TaxecTu.

Umnynbc Tena. MameHeHne mmnynbca. Umnyabc cunbl. 3aKOH COXpaHEHUA MMNyAbca. PeakTMBHOE

ABUXEHUE.

MexaHu4yeckasa paboTa n mowHoCTb. PaboTa cun TAXKecTu, ynpyroctu, TpeHus. CBA3b SHeprnmn 1 paboTbl.
MoTeHuManbHan sHeprua Tena, NOAHATOro Haf NOBEPXHOCTbIO 3eMU. [oTeHLMaNbHaA SHEPrUA CKaTon
NPYXuHbl. KNHeTUYecKas sHeprus. Teopema 0 KNHETUYECKOM SHEPTMU. 3aKOH COXpaHeHMs
MeXaHWYeCKOM SHepruu.

JemoHcTpauun.
1. HabnwogeHne MexaHUYeCcKoro ABUKEHWUS Tesla OTHOCUTE/IbHO Pa3HbIX Te OTCYETA.

2. CpaBHeHMe NyTen N TPAEKTOPUIA ABUKEHNA OAHOIO M TOTO YKe Tesla OTHOCUTENIbHO Pa3HbIX
Ten oTcYéTa.

3. M3mepeHue CKOPOCTU U YCKOPEHUA NPAMOSIMHENHOTO ABUKEHUA.
4. WccnepoBaHWe NPU3HAKOB PaBHOYCKOPEHHOMO ABUXKEHMA.
5. HabatopeHue ABUKEHMA Tesa N0 OKPYKHOCTH.

6. HabnoageHne mexaHNMYECKUX IBEHUI, MPOUCXOAALLNX B CUCTEME OTCUYETA «TenexkKka» npu eé
pPaBHOMEPHOM U YCKOPEHHOM ABUMKEHMUU OTHOCUTE/IbHO KabuHeTa GU3NKMU.

7. 3aBMCMMOCTb YCKOPEHMA Tesa OT Macchl Tena U AencTByoLWE Ha Hero Cuibl.
8. HabntoaeHue paBeHCTBa CUMA NPY B3aMMOLENCTBUM TeN.

9. W3meHeHWe Beca Tena Npu yCKOPEHHOM ABUNKEHMUM.

10. Mepeaaya MMNynbca NPU B3aMMOLENCTBUN Te.

11. NMpeobpa3oBaHuWA 3HEPrUM NPU B3aMMOLENCTBUN TE.

12. CoxpaHeHMe MMMyabca NPU HEYNPYrom B3anMogenCcTBUN.



13.

14.

15.

16.

CoxpaHeHue nmnyibca Npy abCcoaTHO YNPYrom B3aMMOAENCTBUM.
HabnloaeHve peakTMBHOIO ABUMKEHUA.
CoxpaHeHne mexaHUYecKon sHeprumn npu ceoboaHOM NaaeHuu.

CoxpaHeHne MexaHUYeCKO IHEPTUKN NPU ABUKEHUWN TeNa Nog, A4eNCTBUEM NPYKUHbI.

NabopaTtopHbie paboTbl U ONbITbI.

10.

11.

KoHcTpynpoBaHue TpaKTa 414 pa3roHa v AasibHeNnLlero paBHOMEPHOIo ABMMEHNA LWapuKa
AN TENEXKKMN.

Onpe,u,eneHme CpG,CI,HEI?I CKOPOCTH CKONbXKEHUA 6pyc+<a Unn ABUXeHuA WapukKa no HAK/JIOHHOM
N/TOCKOCTH.

OnpegeneHune yCcKopeHWA Tena Npu paBHOYCKOPEHHOM ABUMEHMM MO HaKJAOHHOM NJIOCKOCTH.

UccnepoBaHme 3aBUCUMOCTU NYTU OT BPEMEHM NPU PAaBHOYCKOPEHHOM ABUXKEHUN 6e3
HaYa/bHOWM CKOpOCTH.

MpoBepKa runoTesbl: ec/iv NPy PaBHOYCKOPEHHOM ABUXKEHMM 6e3 HauyaIbHOM CKOPOCTU NyTH
OTHOCATCA KaK pA HEYETHbIX YNCes, TO COOTBETCTBYIOLME NMPOMENKYTKN BpeMeH!
OAMNHAKOBbI.

NccnepoBaHne 3aBUCUMOCTM CUbl TPEHUA CKOJIbXKEHWUS OT CU/bl HOPMA/IbHOTO AaB/eHuUA.
OnpeaeneHne KoapdULMeHTa TPEHUA CKONbIKEHUSA.
OnpegeneHue }KECTKOCTU NMPYXKUHDbI.

OnpegeneHne paboTbl CU/bl TPEHWUA NPU PABHOMEPHOM ABUNKEHUN Te/a MO roOPU30HTaIbHOM

NOBEPXHOCTU.

OnpegeneHune paboTbl CUAbI YIPYTrOCTM NPY NOABEME TPy3a C UCMOb30BaHUEM
HEenoABUMKHOIo M NOABUKHOIO 6/10KOB.

M3yyeHne 3aKoHa COXpaHEHUA SHEPTUN.

MexaHunuyeckme KosiebaHns 1 BOJIHbI.

KonebatenbHoe asukeHne. OCHOBHbIE XapaKTEPMCTUKM KonebaHuii: nepnoa, 4actota, amnanTyaa.

MaTtemaTnyecKkuii u I'Ip\/)KMHHbIﬁ MaATHUKWK. [TpeBpaleHue sSHeprum npu KonebatesibHOM ABUXEHUN.

3awxarou.u4e KonebaHus. BbIHY»XAeHHble KonebaHuAa. PesoHaHc. MexaHuyecKne BosiHbI. CBOMCTBA

MeXaHW4YeCcKMX BOJIH. NpogobHble 1 nonepeyHblie BoHbI. [/MHA BOJIHbI M CKOPOCTb eé

PacnpoCcTpaHeHUA. MexaHunyeckune BO/HbI B TBép,CI,OM Tene, cercMmnYecKkme BOoJHbl.

3BYK. [POMKOCTb 3BYKa U BbiCOTa TOHA. OTpakeHue 3ByKa. IHPPA3BYK U yNbTPasByK.

JemoHcTpaumu.

1.

Ha6J'II-OAEHMe KonebaHui Ten noa AEﬁCTBMEM CUNbI TAXECTU U CUNbl YNPYTOCTW.



2. HabntogeHue KonebaHWi rpysa Ha HATU U Ha NPYKUHE.
3. HabnoaeHue BbIHYXAEHHbIX KOnebaHUi U pe3oHaHca.
4. PacnpocTpaHeHuMe Npoao/bHbIX U MONepPeYHbIX BOJIH (Ha moaenm).
5. HabnoaeHne 3aBUCMMOCTM BbICOTbI 3BYKa OT YacTOTbl.
6. AKYCTMYECKMIN pe30oHaHC.
JNTabopaTtopHble paboTbl 1 ONbITHI.
1. OnpegeneHue 4acToTbl M Nepuoaa KonebaHuii maTeMaTMYECKOrO MAATHMKaA.
2. OnpegeneHune 4acToTbl M NepUoaa KoebaHU NPYHKUHHOrO MaATHUKa.

3. WccnenosaHue 3aBUCMMOCTY Nepuoaa KonebaHuii MoABELIEHHOrO K HUTU rpy3a OT A/INHbI
HUTK.

4. WccnepoBaHue 3aBUCUMOCTHU nepunoaa KonebaHui NPYXKNHHOIo MaAaTHUKA OT MaccChbl rpys3a.

5. TpoBepKa HE3aBUCMMOCTU Neproaa KonebaHuit rpysa, NoABELWEeHHOro K HUTK, OT Macchbl
rpysa.

6. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb Nepuoaa KosiebaHui Npy»KMHHOTO MasaTHMKa OT
MacCCbl rpy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusa cBOHOLHOIO NaseHums.
INeKTpoMarHMTHOE NoJie U 31eKTPOMArHUTHbIE BOJHBI.

3ﬂ6KTpOMaI'HMTHOE none. 3IIEKTpOMaI'HMTHbIe BO/IHbI. CBOMCTBA INIEKTPOMArHUTHbIX BOJIH. LLIkana
3NEeKTPOMArHUTHbIX BOH. MIcNOoNb30BaHWE 31eKTPOMArHUTHbIX BOSTH ANA COTOBOW CBA3M.

dneKTpomarHmMTHasa npmposa ceeta. CKopocTb cBeTa. BonHoBble cBolicTBa cBETa.
JemoHcTpauun.

1. CBOICTBA 9NEKTPOMATHUTHbIX BOJH.

2. BonHoBble cBOICTBaA CBETA.
NabopatopHbie paboTbl U OMNbITHI.

1. W3yyeHWe CBOMCTB 3N1€KTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBUAbHOro TenedoHa.
CseTOBbIE ABNEHMA.

JNlyyeBaa mogenb cBeTa. MCTOUHUKM cBeTa. MpAMoIMHeliHoe pacnpocTpaHeHue ceeTa. 3aTmeHunsa ConHua
1 NlyHbl. OTpaxkeHue ceeTa. M10CKoe 3epKano. 3aKoH OTPaXKeHUs ceeTa.

NpenomneHune ceeta. 3aKoH npenomnaeHma ceeta. [lonHoe BHYyTpeHHee OTpaXKeHue ceeTa.
Mcnonb3oBaHMe NOAHOIO BHYTPEHHErO OTPa*KeHMA B ONTUYECKUX CBETOBOAAX.



JnHza. Xopg nyyeit B ivH3e. OnTuyeckas cuctema potoannaparta, MMKPOCKONa U Teneckona. [nas Kak
onTuyecKasa cuctema. baM3opyKocTb U AabHO30PKOCTb.

PasnoxeHue 6enoro ceeta B cnekTp. OnbiTbl HbtoToHA. CAOXeHWe cnekTpasbHbIX LBeToB. ducnepcus
cBeTa.

JemoHcTpaunun.

1. MMpAamonnHenHoe pacnpocTpaHeHMe CBeTa.

2. OrtparkeHue cseTa.

3. MMony4yeHune n3obpaxkeHU B NIOCKOM, BOTHYTOM U BbINYKAOM 3epKanax.

4. T[lpenomneHue cseTa.

5. OnTuyeckuin ceetoso,.

6. Xopa nydeii B cobupatoweit anH3e.

7. Xopa ny4eli B paccemBatoLLeN INH3E.

8. T[onyyeHne n306pa*KeHnii C MOMOLLLbIO JINH3,

9. MpuHumn gerictema ¢oToannapaTa, MMKPOCKONA M Teneckona.

10. Mogensb rnasa.

11. PaznoxkeHne 6esioro ceeTa B CNEKTp.

12. MonyyeHune 6enoro ceeta NPU CIOXKEHMM CBETA Pa3HbIX LLBETOB.
NabopaTtopHbie paboTbl U OMNbITHI.

1. WccnepoBaHne 3aBUCMMOCTU Yr/a OTPAXKEHWUA CBETOBOTO Jlyya OT yr/ia nageHus.

2. WM3y4yeHue xapaKTepUCTUK M300parkeHMA npeameTa B MNIOCKOM 3epKane.

3. WUccneposaHume 3aBUCMMOCTH yrna npenomneHunaAa CBeToBOro aiyya ot yria nageHuAa Ha
rpaHuLe «BO34yX—CTEKNON».

4. TMonyyeHune n3obpaxkeHni c NOMOLLbIO cObMpatoLLei INH3bI.

5. OnpegeneHune GpOKYCHOro paccToAHMA U ONTUYECKOM CUAbI COBUpatoLLEN NNH3DI.

6. OnbITbl NO pa3noXKeHUo 6enoro cBeTa B CNEKTP.

7. OnbITbl MO BOCNPUATUIO LLBETA NPEAMETOB NPU UX HabAlAeHUN Yepes LBeToBble GUNLTPDI.
KBaHTOBble ABAEHUA.

OnbITbl Pesepdopaa u nnaHetTapHana moaenb atoma. Moaenb atoma bopa. MicnyckaHue u nornoweHune
cBeTa aToMoM. KBaHTbI. JIMHeNYaTblie CNeKTpbI.



PaanoaktuBHocTb. Anbda, 6eTa- M ramma-msnyyeHus. CTpoeHne aToMHOro agapa. HykKnoHHasa mogens
aTomHoro agpa. M3otonbl. PaguoakTusHble npespalleHus. MNeprog nosypacnaga aTOMHbIX Saep.

flaepHble peakummn. 3aKOHbI COXPaHEeHNA 3apsAA0BOro M MacCoBOrO YMCE/. DHEPTUA CBA3M aTOMHbIX
Anep. CBA3b Macchl U 3HeprMn. Peakunn cuHTesa n geneHua agep. MctouHmkn sHeprum ConHua v 38€34,

ApepHasa sHepreTMKa. JencTBUA paAnMOaKTUBHbBIX U3YYEHUI HA KMUBble OPraHU3MbI.
JemoHcTpaunn.

1. CnekTpbl U31y4EHMA U NOTNOLLEHUA.

2. CneKTpbl pa3/INYHbIX ra3os.

3. CneKkTtp Bogopoaa.

4. HabntogeHue TpeKoB B Kamepe BunbcoHa.

5. PaboTa CYETYMKA MOHUIUPYIOLLMX U3STYHEHUN.

6. Peructpauma nsnydyeHnsa npMpoaHbIX MUHEPANOB U NPOAYKTOB.
NabopaTtopHbie paboTbl U ONbITbI.

1. HabnwogeHue CAOLWHbLIX M IMHENYATbIX CNEKTPOB U3YYEHUA.

2. WccnepoBaHue TPEKOB: U3MEPEHUE IHEPTMM HACTULLbI MO TOPMO3HOMY MyTH (No
doTorpaduam).

3. W3mepeHue paanoakTUBHOro ¢poHa.
MoBTOpUTENLHO-0606LaOWMIA MOLY/b.

MoBTOpMTENbHO-0606LLAOWNIA MOAYNb NPeAHa3HaYeH 41A cucTematTnsaumnmn u obobueHus
npeaMeTHOro coAaeprKaHusA 1 OnbiTa AeATENbHOCTU, NPUOBPETEHHOrO NPY N3yYEeHUN BCEro Kypca
GU3MKKM, a TaKKe 4711 NOATOTOBKM K OCHOBHOMY rOCYapCTBEHHOMY 3K3aMeHy No ¢usmke ans
obyyatowmxcs, BblIbpaBLIMX 3TOT y4ebHbIN Npeamer.

Mpwn U3yyeHUn J@aHHOTO MOAYANA PEANIN3YIOTCA U CUCTEMATU3UPYIOTCA BUAbI AeATeNbHOCTU, HAa OCHOBE
KOTOpPbIX obecneunsaetca AOCTUXKeHUne nNpeamMeTHbIX U MeTanpeaMeTHbIX N1IaHUPYyeMbIX pe3y/ibTaToB
06y‘-IEHMFI, d)opMMpyeTcn eCcTeCTBEHHOHAay4YHaA rpaMOTHOCTb: OCBOEHME HAYYHbIX METOA0B
ncecnengoBaHnA ABNEHUI npupoabl U TEXHUKKN, OBNlageHNE YMEHUAMU 06bACHATb (I)VI3VI‘-I€CKM€ ABNEeHUA,
npumeHAA NoayvYyeHHble 3HaHUA, peLwaTb 3a4a4Y1, B TOM YUC/1e KavyeCTBeHHbIe U SKCnepuMeHTa/ibHble.

MpMHUMNNANBbHO AEATENbHOCTHBIN XapaKTep AaHHOro pasaesna peanmsyeTca 3a CHET Toro, YTo
obyuatoLmeca BbINOAHAIOT 3a4aHNA, B KOTOPbIX UM NpeanaraeTca:

Ha OCHOBE MOJIyYEHHbIX 3HaHMIA pacno3HaBaTh U HayYHO 06BACHATL PU3NYECKME ABNEHNA B
OKpY)KaloLe NPUpPoae 1 NOBCeAHEBHOMN KU3HMK;

MCNOo/Ib30BaTb Hay4YHble MEeTOoAbl UCCAeA0BaHNA GUINUYECKUX ABNEHWIA, B TOM YMC/e 417 NPOBEPKU
rMnoTes u NoNy4YeHns TeEoPETUYECKUX BbIBOAOB;



06BACHATL Hay4Hble OCHOBbI Hanbosiee BaXKHbIX ,D,OCTM)KGHVIVI COBpPEMEHHDbIX TEXHONI0TNNA, Hanpumep,
NPaKTUYECKOro UCnoab3oBaHnA PasIMYHbIX MICTOYHUKOB SHEPTMU HA OCHOBE 3aKOHa npespalieHna n
COXpaHeHWNA BCEX N3BECTHbIX BUO0B IHEPTUN.

Kaxgaa 13 Tem AaHHOIo MOAYANA BKAOYAET SKCNepuMeHTanbHOe nccaeaosaHme obobliarolLero
Xapaktepa. Moaynb 3aBepLiuaeTca NposeaeHMemM AMarHOCTUYECKOM U OLLeHOYHOM paboTbl 3a Kypc
OCHOBHOro 06uero obpasoBaHus.



NAAHUPYEMBbIE PE3Y/1IbTATbl OCBOEHWA MPOTPAMMBbI MO ®U3NKE HA YPOBHE OCHOBHOIO
OBLLETO OBGPA3OBAHUA

MN3yyeHne GpU3MKM Ha YypOBHE OCHOBHOrO 06LLero 06pa3oBaHUA Hanpas/ieHo Ha AOCTUXEHME
JINYHOCTHbBIX, MeTanpeamMeTHbIX U NpeaMeTHbIX 06pa3oBaTebHbIX Pe3yabTaToB.

B pe3ynbTaTe M3ydeHUA GU3MKM Ha YPOBHE OCHOBHOTO 06LLero obpasoBaHmMA y obydatowerocs 6yayTt
chopmMmmpoBaHbl CieayloLmMe TNYHOCTHbIE pPe3ynbTaThl B YacTu:

e 1) naTpMOTMYECKOro BOCNUTAHUSA:

e - MPOSABAEHME UHTEpPEeCca K UCTOPUN N COBPEMEHHOMY COCTOSHUIO POCCUNCKOMN PU3MYECKON HayKu;
® - ||IeHHOCTHOE OTHOLIEHME K AOCTUNKEHUAM POCCUMCKUX YUEHbIX-PU3MKOB;

e  2)rpaxAaHCKOro 1 AyXOBHO-HPaBCTBEHHOrO BOCMUTaHUA:

® -TOTOBHOCTb K aKTUBHOMY y4aCTUIO B 06CY)‘K,CI,€HVIM O6LLI,ECTBEHHO 3HAYUMbIX U IS TUHECKUX I'Ip06}'IEM,
CBA3aHHbIX C MPAKTNYECKUM NPUMEHEHNEM AOCTM)KEHVIﬁ ¢M3MKM;

® - 0CO3HaHMe BaXHOCTU MOPaNbHO-3TUYECKUX NPUHLMMNOB B AeATENbHOCTU YYEHOTO;
®  3)3CTETMYECKOro BOCMUTAHUS:

® - BOCNPUATUE ICTETUYECKUX KAYECTB ¢M3W-IECK0171 HaYyKW: eé rapMOHUNYHOIO NOCTPOEHUNA, CTPOTOCTHU,
TOYHOCTU, NAKOHUYHOCTHU,

e 4) LEeHHOCTN Hay4HOro NO3HaHMWA:

® - 0CO3HaHWeE LEeHHOCTN GU3UYECKON HAaYKM KaK MOLLLHOTO MHCTPYMEHTA NO3HAHUA MUPa, OCHOBbI
pa3BUTUA TEXHONOTMI, BarKHENLLEN COCTABAAIOLLEN KYNbTYpPbl;

e - pa3BUTUE Hay4yHOWM /IIOBO3HATE/IbHOCTU, MHTEPECca K NCCeA0BaTE/IbCKOM AeATE/IbHOCTY;
e 5) dopmmpoBaHUA KyNbTYPbl 340POBbA Y SMOLIMOHANBHOIO 6aarononyumns:

® - OCO3HaHWe LEeHHOCTV 6e3onacHoro o6pasa XM3HM B COBPEMEHHOM TEXHOIOTMYECKOM MUPE,
BaXHOCTM NpaBuna 6e3onacHoro NoBeAeHNa Ha TPaHCNopPTe, Ha A0POraX, C INEKTPUYECKUM U
Teno0BbIM 060pyA0BaHMEM B LOMALLHUX YC/IOBUSAX;

e - chopMMpPOBaHHOCTb HaBblKa pedaeKcum, NpUsHaHMe CBOEro NpaBa Ha OWMBKY M TaKOrOo Ke npasa
Y APYroro YenoBeKa;

® 6) TPyAOBOro BOCNUTAHMA:

® - aKTMBHOE y4yacCTue B pelleHMM NPaKTUYECKUX 33434 (B pamKax cembu, 06pasoBaTe/ibHOM
opraHusaumn, ropoaa, Kpan) TEXHONOrMYECKOW M COLMaNbHOM HAaNpPaBNeHHOCTH, TPEBYIOLLMX B TOM
yncne n GU3nNYECKUX 3HaHUI;

® - MHTEpec K NPaKTUYeCKomy U3y4yeHuto Npodeccuin, CBA3aHHbIX C GU3NKOW;



® 7) 3KONOrMYEeCKOoro BOCMMUTAHUA:

® - OpUEeHTauuA Ha NpumeHeHne GU3NYECKUX 3HAHWNI AN1A pelleHMn 3a4a4 B 061aCTM OKpyKaloLen
cpefbl, NN1aHUPOBAHWUA NOCTYNKOB M OLEHKN MX BO3MOKHbIX NOCNeACTBUNA ANA OKPYKatoLLel

cpeapi;
® - 0CO3HaHMe rnobanbHOro XxapaKTepa 3KO0rMYECcKMX Npobaem u nyTel ux pewweHus;
e 8)adanTaumm K MU3MEHSAIOLWUMCA YC0BUAM COLMaNbHOW M MPUPOAHOM cpeabl:

. - I'IOTpE6HOCTb BO B3aMMO,D,eVICTBMM npu BbINO/THEHUN MCC}'Ie,D,OBaHVIIZ M NPOEKTOB d)mamqecr(oﬁ
HanpPaB/1e€HHOCTU, OTKPbLITOCTb OMbITY U 3HAHUAM APYTUX;

® -NoOBbllUeHNE YPOBHA CBOE KOMNETEHTHOCTU yepes NPaKTUYECKYHO AeATE/IbHOCTb,

e - noTpebHOCTb B GOPMMUPOBAHNN HOBbIX 3HAHUN, B TOM Yncae GOpMyIMPOBaTb UAEUN, NOHATHUS,
rmnotesbl 0 PU3NYECKMX 0ObEKTAX U ABNEHUSX;

® - 0CO3HaHWe AedMUUTOB COBCTBEHHbIX 3HAHUIM U KOMNETEHTHOCTEN B 06/1acTn GU3UKK;
® - MnaHMpPOBaHMWE CBOEro Pa3BUTUA B NPUOBPETEHNN HOBbIX GUUUYECKMX SHAHWI;

® -CTpemneHwme aHann3npoBaTb U BblIABNIATb B3aMMOCBA3N NpUpoabl, 06LI.I,ECTBa N 3KOHOMUKU, B TOM
yucne C UCnosb3oBaHMeEM dJVI3VILIeCKVIX 3HaHW;

® - OLEHKa CBOMX AENCTBUMN C YYETOM BIMAHMA Ha OKPYKAIOLWYIO cpesy, BO3MOXKHbIX rNobaibHbIX
nocneacTsui.

METAMNPEOMETHbIE PE3Y/IbTATbI

B pe3synbTaTe ocBOEHMA NporpaMmsbl No GpU3nKe Ha ypoBHE OCHOBHOIO 06uero obpasoBaHma y
obyyatowerocs 6yayT chopmMUpPOBaHbI MeTanpegMeTHble pesy/ibTaTbl, BKAOYAOLLME NO3HaBATe/IbHble
YHMBepcabHble yYebHble AeNCTBUA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE yYebHble AencTBuS,
perynsTuBHble yHUBEpPCanbHble y4ebHble gencTBuA.

Mo3HaBaTebHble YHUBEPCaNbHble yyebHble AencTBuA

BazoBble lornyeckue AencTeus:
®  BbIABAATb M XapaKTepPU30BaTb CYLLLECTBEHHbIE MPU3HAKN OBBEKTOB (ABNEHWN);

® yCTaHaB/MBaATb CYLLI,eCTBeHHbIﬁ NMPU3HaK KJ'IaCCVId)I/IKaLIMVI, OCHOBaHWMA ONnAa O606LLI,€HMF! n
CpaBHeEHMUA;



BbIABZIATb 3aKOHOMEPHOCTU N NPOTUBOPEYNA B PAaCCMATPUBAEMbIX d)aKTaX, AaHHbIX U
HaGJ'II'O,D,eHVIFIX, OTHOCALWMNXCA K ¢M3MH€CKMM ABNEHUNAM;

BblABNAATb NPUYNHHO-CNeACTBEHHbIEe CBA3U NPU U3y4YeHUn ¢M3M'~I€CKMX ABJIEHUN U npowueccos,
AenaTtb BbiBOAbI C NCNO/Ib30BaHNEM AEOYKTUBHbLIX U UHOYKTUBHbIX yM03aKn|oqum7|,
BblABUIaTb rMNOTE3bl O B3aMMOCBA3AX ¢M3VI‘-I€‘CKMX BEe/NINYUH,

CaMOCTOATENbHO BbIBMpaTb cnocob pelleHns yuebHol dpr3mMyeckon 3agaum (cpaBHeHme
HECKO/IbKMX BapMaHTOB pelueHus, BbiIbop Hanbonee NoaAXoAAWEro ¢ Y4ETOM CAMOCTOATE/IbHO
BblAe/IeHHbIX KpuTepmes).

BazoBble UccnepoBaTenbCKMe AecTBUA:

MCNO1b30BaTb BOMPOCHI Kak MCC!'IE[],OBaTEJ'IbCKMﬁ UHCTPYMEHT NO3HaHWUA;

nposoanTb NO CaMOCTOATE/IbHO COCTaB/IEHHOMY NJ1aHy ONbIT, HEC/IOXKHbI d)l/l3|/|‘-|€CKV|ﬁ
3KCNEePUMEHT, HebonbluoE ncecnegoBaHue ¢M3MH€CKOFO ABNEHNA;

OLEHMBaTb Ha NPUMEHMMOCTb 1 AOCTOBEPHOCTb MHPOPMALMIO, MONYHEHHYIO B XO4e
nccnenoBaHmnA UAK SKCNEPUMEHTa;

camocCToaTe/IbHO GopMyMpPoBaTb 0606LLEHUA 1 BbIBOAbI MO pesynbTaTam Nposea&HHOro
HabntoaeHus, onbiTa, UCCneaoBaHUa;

MPOrHO3MpoBaTb BO3MOXHOE AasibHelliee pa3sutue GpM3nMYecKnx NpoLeccos, a TakKe
BblABMraTb NPEANO0MKEHUA 06 UX PAa3BUTUN B HOBbIX YC/I0BUAX U KOHTEKCTaXx.

PaboTa c MHpopmauymeii:

NPUMEHATb Pas3/inyHble METOAbI, MHCTPYMEHTbI M 3anpOoChkl MPU NOUCKe 1 oTbope
MHGOPMALMM NN AAHHBIX C YYETOM NpeanoXKeHHOoM yuebHoM dm3myeckon 3a4auu;

aHa/n3MpPoBaTh, CUCTEMATU3UPOBATb M MHTEPMNPETUPOBaTb MHOPMaLUIO Pa3/IUYHbIX BUAOB U
dopm npeacrasieHns;

CaMOCTOATENbHO BbIBMpPaTb ONTUManbHy0 Gopmy npeacTaBieHMA MHPopMaL MK U
WNIIOCTPMPOBATh PeLlaemble 3aa4n HECNIOKHbIMU CXeMaMU, Anarpammamm, MHOM rpadpuKoi
N UX KOMBUHALUSMMU.

KOMMYHUKATUBHbIE YHUBEPCa/bHblE y4ebHble AelCTBUA:

B Xo4e obcyxaeHns y4ebHOro matepuana, pesysibTaTtoB 1abopaTopHbIX PaboT 1 NPOeKToB
3a/1aBaTb BOMPOCHI MO CyLecTBy 06CyKAaeMOi TeMbl U BbICKA3blBaTb UAEN, HALLE/IEHHbIE Ha
pelleHune 3a4a4m n noaaepkaHme 61aroxenatelbHOCTU 06LLEeHMS;

COMOCTaB/IATb CBOW CY}KAEHUA C CYXAEHUAMM APYrMX YYacTHUKOB AManora, 0bHapy>KMBaTb
pasnnumne U CXoACTBO NO3ULNIA;

Bblpa*aTb CBOK TOYKY 3peHUA B YCTHbIX N MUCbMEHHDbIX TEKCTAX,



e nyb6AMYHO NPeACTaBAATb Pe3y/1bTaTbl BbIMOJIHEHHOrO GU3NYECKOrO OMbITa (3KCMEepPUMEHTa,
nccnenoBaHmA, NPoeKTa);

® MOHMMATb U UCMOJIb30BATb NPENUMYLLLECTBA KOMAHAHOM U UHAMBUAYANbHON PaboTbl NpU
peLleHNN KOHKPETHOM Ppusnyeckoi npobnemsi;

®  MNPUHMMATb LENN COBMECTHOW AeATENbHOCTU, OPraHN30BbIBaTb AEUCTBUA NO €€ AOCTUMKEHMUIO:
pacnpeaenaTb ponaun, o6CyKaaTh NPOLLECCH U pPe3ynbTaTbl COBMECTHOM paboTbl, 06061waTth
MHEHMA HECKONbKMX Nt04eN;

®  BbINOJIHATb CBOIO 4aCTb pa60TbI, AO0CTUTraA Ka4eCTBEHHOIO pe3y/ibTaTta Nno ceBoemy
Hanpas/1€HUIO N KOOPAUHUPYA CBOU AEﬁCTBMﬂ C Apyrmumun 4neHamm KomaHabl,

®  OUEHMBAaTb KAa4eCTBO CBOEro BKAaAa B 06LIMIM NPOAYKT MO KPUTEPUAM, CAMOCTOATENBHO
chopMyIMPOBAHHBIM YYaCTHUKaMM B3aUMOLENCTBUA.

PerynaTuBHble yHUBEpPCabHble yuebHble AeNCTBUA

CaMOOFJI'aHM3aLI,MFII

®  BbIAB/ATb NPOBIEMbI B XKU3HEHHbIX U YY4EOHbIX CUTYyaUUAX, TPEDYIOWNX AN peLleHns
dU3NYECKNX 3HAHWI;

®  OpPMEHTMPOBATbLCA B PA3/INYHbLIX NOAX0AAX NPUHATUA pelweHui (MHANBUAYaNnbHOE, MPUHATUE
peLleHuns B rpynne, NpMHATUE pPeLleHnin rpynnomn);

®  CaMOCTOATE/IbHO COCTaBAAThb a/ITOPUTM pelleHna GU3nYecKoi 3agaum nam nnaHa
nccaef0BaHMA C YYETOM MMEIOLLUXCA PECYPCOB U COBCTBEHHbIX BO3MOXKHOCTEN,
apryMmeHTMpOBaTb Npeasiaraemble BapMaHTbl peleHnii;

e fenaTb BbIOOp 1 BpaTb OTBETCTBEHHOCTb 3a peLleHue.
CaMOKOHTPOb, 3MOLMUOHANbHbIN UHTENNEKT:
®  faBaTb aJEKBATHYIO OLEHKY CUTYauuu 1 npegnaratb naaH eé usmeHeHus;

e  0ODBACHATb NPUYNHDBI JOCTUNKEHNA (HEAOCTUKEHUA) PE3YIbTATOB AEATENbHOCTH, AaBaTb
OLLEHKY NpMOBpeTEHHOMY ONbITY;

® BHOCWTb KOPPEKTUBbLI B AEATE/IbHOCTb (B TOM YMC/IE B XOA, BbINONHEHNA GU3UYECKOTO
nccnenoBaHNA UM NPOEKTa) Ha OCHOBE HOBbIX 0OCTOATENBLCTB, U3MEHUBLUMXCA CUTYALNN,
YCTaHOB/IEHHbIX OLWMOOK, BOSHUKLINX TPYAHOCTEN;

® OuUeHWBATb COOTBETCTBUE pe3y/IbTaTa LLeZIN N YCNOBUAM,

e CTaBMTb cebA Ha mecTo APYroro 4esoBekKa B Xxo4e cnopa nan gUCKYCCUU Ha HAYYHYIO TEMY,
NMOHNUMATb MOTUBbI, HAMeEPEHNA N TOTUKY APYroro,



® MPW3HABaTb CBOE MPaBO Ha OWMOKY NpU peleHnn GUsnYeckmx 3agay Uan B YTBEPHKAEHUAX HA
Hay4Hble TEMbI M TaKOE XKe NPaBo 4pYroro.

MPEOAMETHBbIE PE3Y/IbTATHI

K KOoHLy 06yyeHuMna B 7 Knacce npeAmMeTHble pe3ynbTaTbhl Ha 6a30BOM YPOBHE A0/KHbI OTPaXKaTb
chOpPMMUPOBAHHOCTb Y 0OYYAIOLLMXCA YMEHUIA:

®  1ICNO/b30BaTh MOHATUA: GUINYECKME N XUMUYECKME ABNEHNA, HabaloAeHMe, SKCNEPUMEHT,
mopagenb, rmnoTesa, eanHuLbl (IDVIBVNECKVIX Be/INYNH, aTOM, MOJIEKY/la, arperatHblie COCTOAHUA
BellecTBa (TBEpAoe, KMAKoe, ra3oobpasHoe), MexaHMYeckoe ABUKeHUe (paBHOMepHoe,
HepaBHOMEpPHOe, NPAMOJIMHENHOE), TPaeKTopMA, paBHOAENCTBYIOWANA cnia, aedopmaums
(ynpyras, nnactuyeckan), HeBECOMOCTb, CO0bLLatoLLMeca Cocyabl;

e pasnuyatb ABneHus (anddysua, Tennosoe ABUKEHUE YaCTUL, BELLECTBA, PaBHOMEpPHOoe
OBVXeHWe, HepaBHOMEPHOe ABUMMXEHNE, MHepLMa, B3aumMoaencTeme Ten, pasHosecune
TBEPAbIX TeN C 3aKPeNnNEHHOM OCbio BpallleHUs, Nepeaaya AaBaeHna TBEPAbIMU TeNamu,
XUAKOCTAMU M razamu, aTmochepHoe AaBneHne, naasaHue Ten, npespalweHms
MEXaHUYECKOM 3HEPrmm) No OMNMUCaHUIO MX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OMMbITOB,
OEMOHCTPUPYIOLWLMX aHHOe dU3MYecKoe ABNeHUE;

® pacnosHaBaTb NPOSBAEHNE U3YyYEHHbIX PUINUYECKUX ABNEHUIN B OKPYKAIOLWEM MUPE, B TOM
yncne GpuUsnYecKme ABNEeHNA B NPUPOAE: MPUMEPDI ABUKEHUSA C PA3/IMYHbLIMU CKOPOCTAMM B
UMBOW M HEXMBOW NpUPOAE, AEACTBUE CU/bI TPEHWUA B NPUPOAE M TEXHUKE, BAUAHME
aTmocdepHOro AaB/ieHUs Ha XUBOWM OPraHU3Mm, niasBaHue poib, pbluarv B Teie YenoBeKa, Npu
3TOM NePeBOAUTL NPAKTUYECKYIO 33434y B y4ebHY10, BblAeNATb CyLW,eCTBEHHbIE CBOMCTBA
(npu3HakuK) pusnuyeckmx seneHui;

®  OMMUCbIBaTb U3YYEHHbIE CBOMCTBA Te/ U PU3NYECKME ABNEHUA, UCNOb3YA GU3MUECKME
Be/IMYUHbI (Macca, 06bEM, NIOTHOCTb BELLECTBA, BPEMS, MYTb, CKOPOCTb, CPEAHANA CKOPOCTD,
CWUA1a YyNpyrocTu, CUa TAXKECTH, BEC TeNa, CU1a TPeHWs, AaBneHne (TBEpAOro Tena, XKULKoCTH,
rasa), BbITa/IKUBAOLLAA CUIA, MEXAHUYECKAn paboTa, MOLLHOCTb, NAEYO CU/bl, MOMEHT CUAbI,
K03 PULMEHT NONe3HOro AeNCTBMA MEeXaHU3MOB, KUHETUYECKan N NOTeHLMabHaA aHeprusa),
npv oNUCcaHMM NPaBUALHO TPAKTOBATb PU3UYECKMIA CMbIC UCMONb3YEMbIX BEJIMUYUH, UX
0603HaYeHns U eauHULbI GU3UYECKUX BETMYNH, HaX0AUTb GOPMY/Ibl, CBA3bIBAIOLLME AAHHYIO
bU3MYECKYIO BEIMYMHY C APYTMMU BEIMYUHAMM, CTPOUTL FPadUKN M3YHEHHbIX 3aBUCMMOCTEN
bU3NYECKUX BENNYMH;

®  XapaKTepu3oBaTb CBOWMCTBA Tes, PUINUECKMNE ABNEHNA N NPOLECCHI, UCMONb3YA NpaBuia
CNOXeHUs cun (BAo0b 04HOM NPAMON), 3aKoH yKa, 3aKoH Mackans, 3akoH Apxnmeaa,
npaBu/io paBHoBecKA pbiuara (610Ka), «3010TOE NPaBUIO» MEXAHMKM, 3aKOH COXPaHeHUA
MeXaHW4YeCKOM 3HeprMm, NP1 3ToM AasaTb C0BECHYI0 GOPMYNMPOBKY 3aKOHa 1 3anncbiBaTb
€ro MmaTeMaTuyecKkoe BblpaKeHue;



06bACHATL PU3MYECKME ABNEHUA, MPOLLECChl U CBOMCTBA TEJ, B TOM YMC/E U B KOHTEKCTE
CUTYaLMI NPAKTUKOOPUEHTMPOBAHHOIO XapaKTepa: BblABAATb NPUYNHHO-CNEACTBEHHbIE
CBA3U, CTPOUTb 06BACHEHME M3 1—2 NOrMYECKUX LWAroB € ONOPOi Ha 1-2 N3y4yeHHbIX CBOMCTBA
bu3nyecknx asneHuni, Pusnyeckmx 3aKoHa UM 3aKOHOMEPHOCTMH;

pelwaTb pacyéTHble 3a4aum B 1-2 AeCTBMA, UCNO/b3YA 3aKOHbI M GOpMYbl, CBA3bIBAtOLLME
dUn3nYecKne BEIMYMHDI: Ha OCHOBE aHa/In3a YC/I0BMSA 3a4,3a4M 3aMMCbiBaTb KPaTKOE yC/IoBMe,
NOACTaBNATb GpU3MYECKME BENNUYNHBI B GOPMY/bl M MPOBOAMUTL PACUYETbI, HAXOAUTb
CNpaBoYHble AaHHble, HEOBX0AMMbIE 1A PelleHNs 33434, OLEHNBATb PeaMCTUYHOCTb
nosly4eHHoM GpM3MYECKON BENNYMHDI;

pacno3HaBaTb I'Ip06ﬂeMbI, KOTOpbleE MOXHO pPeWnTb NpKY NnoMoLn ¢M3VI‘-IECKVIX meTonos, B
OonncaHnn nccnegoBaHMUA BblAENIATb NpoOBEpPAEMOE NpeanosioxKeHne (FVII'IOTe3y), Pa3zinyaTb U
MHTEPNPETUPOBATb I'IO!'IV‘-IGHHI:IVI pe3ynbtaTt, Haxo4AuTb OWNBKM B Xo4e onbiTa, Aenatb
BblBOAbl MO €ro pe3yabTaTtam;

NPOBOAMTb OMbITbl NO HABNOAEHUIO GU3NYECKUX ABNEHUIN U GUSUYECKUX CBOUCTB TEN:
bopmynnpoBaTh NpoBepAemMble NPeanoaoKeHNa, cobMpaTb YCTaHOBKY U3 NPeasioKeHHOro
060pyA0BaHMA, 3aNMNCbIBATb X0, OMbiTa U GOPMYINPOBATb BbIBOAbI;

BbIMNONHATbL NPAMbIE U3MEPEHUA PACCTOAHNA, BPEMEHM, MacCbl TeNa, 06bEMa, CUAbI U
TEMMepaTypbl C UCMO/Ib30BAHWEM aHANOrOBbIX U LM POBLIX MPMOOPOB, 3aNMCbIBATL
nokasaHuaA npmMbopoB ¢ y4ETOM 3a4aHHOM abCONOTHOM NOTrPEeLHOCTU N3MEPEHN;

NpPOBOANUTb UCCeA0BaHNE 3aBUCUMOCTN O4HON PU3MUYECKOM BEIMYMHDBI OT APYTOM C
NCNO/Ib30BaHMEM MPAMbIX U3MEPEHWNI (3aBUCMMOCTM NYTU PaBHOMEPHO ABUNKYLLLErocs Tena
OT BPEMEHU ABUNKEHUA TN, CUJbl TDEHUA CKONIb}KEHMA OT Beca Tesa, KauecTsa 06paboTku
NOBEPXHOCTEN TEN N HE3aBUCUMOCTM CUJ/bl TPEHMA OT NNOLLAAN CONPUKOCHOBEHMA TeN, CUAbI
YNpPYyroct1 oT yA/IMHEHMA NPYKUHbI, BbITaZIKMBAIOLWWLEN CU/bl OT 06 bEMa NOrPy*KEHHOW YacTh
Tena v oT NIOTHOCTM XKUAKOCTU, €€ HE3aBMCMMOCTM OT NNOTHOCTU TeNa, oT rybuHbIl, Ha
KOTOPYIO NOrpy»*KeHo Teso, yCA0BUI NNaBaHuUA Tes, yCI0BUIM paBHOBECUA pblyara U 6710K0B),
y4yacTBOBaTb B MJIaHMPOBaHMUM y4ebHOro nccnenoBaHma, cobupaTtb YCTaHOBKY U BbIMONHATb
nU3MepeHus, creays NpeanoXeHHoOMy naaHy, GUKCMPoBaTb pe3y ibTaTbl NOY4EHHON
3aBUCUMOCTM GU3MYECKUX BEJIMYUH B BUAE NPESNOKeEHHbIX Tabauny, u rpadmKos, genatb
BbIBOAbI NO pe3y/bTaTam UCC/e0BaHUS;

NPOBOANTb KOCBEHHbIE U3MEPEHUA GU3NYECKUX BENNYNH (MIOTHOCTb BELLECTBA XUAKOCTU U
TBEPAOro TeNa, CMNa TPEHUA CKONbXKEHUS, AaBNEHNE BO34yXa, BbITa/IKMBatOLWAn cUNa,
OEeCTBYIOLLAn Ha NOrPYXKEHHOE B XKMAKOCTb Tes10, KO3DULMEHT NONE3HOI0 AENCTBUA
NPOCTbIX MEXaHU3MOB), ceaya NPeasIOKEHHOM UHCTPYKLMU: NPU BbINOAHEHUM U3MEPEHUI
cobuMpaTb 3KCMNEPUMEHTAIbHYIO YCTAaHOBKY M BbIYMCAATL 3HAYEHME NCKOMOW BENNYMHDI;

C06ﬂ|'0p,aTb npasuja TEXHUKN 6e3onacHoOCTH npu pa60Te C na60paTopr|M O60pyLI,OBaHVIEM;

YKa3blBaTb NPUHLUMMbI AeNCTBMA NPUBOPOB N TEXHUYECKUX YCTPOICTB: BECbl, TEPMOMETP,
ANHaMomeTp, coobluatoLmMeca cocyabl, GapomeTp, pbiyar, NOABUMKHbIN U HEMOABUMKHbIN
610K, HaKNOHHAaA NNOCKOCTb;



®  XapaKTepu30BaTb NPUHLMMbI AENCTBUA U3YUEHHbIX MPUOOPOB N TEXHNUYECKMX YCTPOMCTB C
OMNOPOW Ha UX onucaHMA (B TOM YMcae: NOALMNHUKM, YCTPONCTBO BOAONPOBOAA,
rmapasaMyecknin npecc, MaHOMETp, BbICOTOMEp, NOPLUHEBOI HAacoC, apeoMeTp), UCMO/b3yA
3HAHWS 0 CBOMCTBAX GU3MYECKUX ABNEHUIN U HEOBXoaANMbIe PU3NYECKMEe 3aKOHbI U
3aKOHOMEPHOCTH;

® MpPMBOAUTb NPUMeEPbI (HaXoANTb MHPOPMALMIO O NPUMepPax) NPaKTUYECKOro NCMNOo/Ib30BaHUA
bU13NYECKNX 3HaHMI B NOBCEAHEBHOM XN3HU ans obecnedyeHma 6€30nacHOCTM Npu
obpaleHmm ¢ npnbopamm n TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHNA 340P0BbSA U
cobatoaeHMA HOPM SKONOTMYECKOTO NOBEAEHMUA B OKPYXKatOLLEl cpeae;

®  OCYyLLECTBAATb OTOOP UCTOUYHUKOB MHPOPMaLMK B UHTepHETe B COOTBETCTBMU C 3aJaHHbIM
NMOUCKOBbLIM 3aMpPoOCOM, Ha OCHOBE MMeKLWNXCA 3HaHUIM n I'IyTéM CpaBHEHUA PaA3/IUYHbIX
WUCTOYHWKOB BblAENATb MHPOPMaLMIO, KOTOPAnA ABAAETCA NPOTUBOPEUNBON MU MOXKET BbIThb
He[oCTOBEepPHOW;

®  1CM0Ab30BaTb NPU BbINOJHEHWUW y4ebHbIX 334aHNI HAYYHO-MONYAAPHYIO MTepaTypy
bU3MYeCcKoro coaeprKaHus, cnpaBoYHble MaTepuanbl, pecypcbl cetn MHTepHeT, BAageTb
NPMEMaMM KOHCMEKTMPOBaHMSA TeKCTa, NpeobpasoBaHna MHPOPMALMM U3 O4HON 3HAKOBOM
CUCTEMbI B PYTYIO;

® CO03/4aBaTb COOCTBEHHbIE KPaTKME MUCbMEHHbIE U YCTHbIe cO0bLLeHNsA Ha ocHoBe 2—3
WUCTOYHUKOB MHPOPMaLMn GU3NYECKOTo coaeprKaHUs, B TOM umcne nybinyHo genaTb KpaTkue
cooblieHns 0 pesynbTaTax NPOEKTOB UM YYebHbIX UCCIel0BaHNI, MPU STOM rPamMOTHO
MCMNOJIb30BaTb U3YUYEHHbIM NOHATUIMHbBIM annapaT Kypca GU3MKKU, CONPOBOXKAATb BbICTYMNEHNE
npeseHTaunen;

®  MpW BbINOJHEHUN YYeBHbIX NPOEKTOB N MCCNEA0BaHWNI pacnpeaensaTb 0683aHHOCTM B rpynne
B COOTBETCTBMM C NOCTaBAEHHbIMM 3a4a4aMu, CNeAUTb 3a BbINONHEHMEM NiaHa AeWCTBUNA,
afleKBaTHO OLEHNBaTb COBCTBEHHbIN BKaA, B AeATENbHOCTb FPYMMbl, BbICTPanBaTh
KOMMYHMKaTMBHOE B3aMMOAENCTBME, YUUTbIBAA MHEHNE OKPYXKaIOLIUNX.

K KOoHUy 06yuyeHus B 8 K/1acce NpegMeTHble pesy/ibTaTbl Ha 6a30BOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTb Yy 0BYYAIOLLMXCA YMEHWIA:

®  1ICNO/b30BaTb MOHATUA: Macca U pasmepbl MONEKY/, TEMNIOBOE ABUKEHNE aTOMOB U MOJIEKY,
arperaTHble COCTOAHWUA BELLECTBA, KPUCTANANYECKME N aMOpdHble TeNa, HACbIWEHHbIM U
HEHaCbILLLEHHbIV Nap, BAAXKHOCTb BO3A4yXa, TEMMNEPATypa, BHYTPEHHSASA 3Heprus, TenoBoun
ABUraTesb, a1eMeHTapHbI 3NEKTPUYECKUI 3apas, SNeKTpUYecKoe nose, NPOBOAHUKM U
ONINEKTPUKMN, NOCTOSHHBIN 3N1EKTPUYECKUI TOK, MarHUTHOE MOoNeE;

®  pas/ivyaTh ABJEHUSA (TENNOBOE paclUMPEHWe U CXKaTWe, Tersionepeaaya, TenjioBoe
paBHOBECME, CMaYyMBaHME, KanUANAPHbIE ABNEHUSA, UCNIAPEHME, KOHAEHCAUMA, NAaBAEHME,
KpucTannusaums (oTeepaeBaHue), KuneHue, Tensionepenaya (TensonpoBoaHOCTb,
KOHBEKLMSA, U3NIy4eHMe), SNeKTpM3aLma Tes, B3aMmMoaencTBme 3apsaaos, AeNCcTBUSA
3/1EKTPMYECKOro TOKa, KOPOTKOE 3aMblKaHWe, B3aMMOAeNCcTBME MarHUTOB, AeACTBUE
MarHUTHOrO MO/ Ha NPOBOAHUK C TOKOM, 3/1€KTPOMArHUTHAA MHAYKUMSA) NO OMMUCAHUIO UX



XapaKTepPHbIX CBOWCTB W HA OCHOBE OMbITOB, AEMOHCTPUPYHOWNUX AaHHOE CbVI3VILIeCKOE
ABNeHue;

pacno3HaBaTb NPOABAEHME U3YUYEHHbIX GUINYECKUX ABNEHUI B OKPYKaloLLeM MUPE, B TOM
yncne pusnMYeckme ABAEHNA B NPUPOAE: NOBEPXHOCTHOE HAaTAXKEHNE U KanuanapHble ABAeHNs
B NpUpoAe, KpUcTannbl B npupoae, uanydeHune ConHua, 3amep3aHme BOAOEMOB, MOPCKUeE
6pu3bl, 06pasoBaHmMe pochbl, TYMaHa, MHeA, CHera, afeKTpuyeckue asneHna B atmocoepe,
3/1IEKTPUYECTBO KMBbIX OPraHNM3MOB, MarHUTHOE MnoJie 3emau, Apeind noacos, posb
MarHUTHOro MOAA ANA }U3HU Ha 3emne, NoNAPHOe CUAHNE, MPU STOM NepeBoaANnTb
NpPaKTUYECKYIO 3a4a4y B y4ebHYI0, BblAeNATb CYLLeCTBEHHbIE CBOMCTBA (NPU3HaKK)
bU3MYECKUX ABNEHUI;

OMNUCbIBaTb U3y4YeHHble CBOMCTBA TeN U GU3MYECKME ABNEHMUA, UCNONb3YsA dU3NYECKNe
BE/IMUYMNHBI (TeMNepaTypa, BHYTPEHHASA SHEPrus, KOAMYECTBO TENIOTbI, yaebHas
TENNOEMKOCTb BELLLECTBA, YAE/bHAA TEN0TA NAABAEHUA, YAEAbHAA TENA0TA
napoobpasoBaHus, yaebHas TenoTa CropaHus Tonanea, KoappuuneHT nosie3Horo AencTema
TEn/s0BOM MalUMHbI, OTHOCUTE/IbHAA BAAXKHOCTb BO34YXa, 3/IEKTPUYECKMIA 3apAa, CUia TOKa,
3/1EKTPUYECKOE HanpaKeHMe, CONPOTUBEHNE NPOBOAHUKA, YAE/bHOE CONPOTUB/EHME
BellecTsa, paboTa M MOLLHOCTb 3/IEKTPMYECKOTO TOKa), NPy ONUCaHUM NPaBUAbHO TPAKTOBATb
bU3NYECKUI CMbICA UCNOb3YEMBIX BEIMYUH, 0603HAUEHNA N e4UHULbI GU3NYECKUX BEAUYMH,
HaxoauTb GOPMY/bl, CBA3bIBAIOLME AAHHYIO GUINYECKYIO BEIMYMHY C APYTMMU BENUYMHAMM,
CTPOUTb rPAaPUKN U3YUYEHHbIX 3aBUCUMOCTEN PU3NYECKUX BESIUYMH;

XapaKTepu3oBaTb CBOMCTBA Tes, GU3NYECKNe ABNEHNA N NPOLECChl, UCMONb3YA OCHOBHbIE
NONOMKEHUA MOJIEKYIAPHO-KMHETUUYECKON TEOPUN CTPOEHUSA BELLLECTBA, NPUHLLMM
cynepnosunuumn nonei (Ha KayecTBeHHOM YPOBHE), 3aKOH COXpaHeHuA 3apAaa, 3akoH Oma ans
yyacTKa uenu, 3akoH [xoyna—/leHua, 3aKoH COXpPaHeHNs SHepruun, Npu sTom AasaTb
CNIOBECHYI0 GOPMYIMPOBKY 3aKOHA M 3aMMCbiBaTb €0 MaTEMATUYECKOE BbipaXKeHUe;

06BACHATL PU3NYECKME NPOLLECCHI U CBOMCTBA TSI, B TOM YMCAE U B KOHTEKCTE CUTYyaLui
NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BblABAATb MPUYNHHOC/IEACTBEHHbIE CBSI3U, CTPOUTb
06bACHeHMe M3 1-2 IOrMYecKmnx WaroB ¢ onopo Ha 1-2 n3y4yeHHbIX CBOMCTBA GU3NUYECKUX
ABNIEHWNIN, GU3NYECKMX 3aKOHOB M/ 3aKOHOMEPHOCTEN;

pelwaTb pacyéTHble 3a4a4M B 2—3 AeMCTBMSA, UCNOJIb3YA 3aKOHbI M GopMYyJibl, CBA3bIBAtOLLME
dU3MYECKME BENIMYMHDI: Ha OCHOBE aHaMN3a YC/0BMA 334341 3aMMCbiBaTb KpPaTKoe yC/loBMe,
BbIABNATb HEAOCTATOK AAHHbIX AN PeleHua 3a4a4m, BbiIbMpaTb 3aKOHbI U popmyibl,
Heobxoanmble Ans eé pelleHns, NPOBOAUTL PACYETbl U CPABHUBATL NOJlYYEHHOE 3HaYeHWe
dU3nYeCcKoM BEIMYMHbBI C U3BECTHLIMU AaHHbIMMY;

pacno3HaBaTb NPO6AEMbI, KOTOPbIE MOXHO PELNTb MPU NOMOLLU GU3UYECKMX METOLO0B,
NCNob3ys ONMCaHWe UCCNe0BaHuUA, BbIAENATb NPOBEPAEMOE NPeAno/oXKeHMe, OLLEHNBATb
NpaBWIbHOCTb NOPAAKA NPOBEAEHUA UCC/Ie0BaHMA, AeNaTb BblBOAbI;

NpPoBOAMUTb ONbITbI MO HABNOAEHUIO PUINYECKUX ABNEHUIN UK GUSNYECKUX CBONCTB TEN
(KanunnapHble ABNEHUSA, 3aBUCMMOCTb AaBNEHNA BO34yXa OT ero ob6béma, TemnepaTypsl,
CKOPOCTU NpoLecca OCTbIBaHUA M HarpeBaHMA NPU U31y4YeHUU OT LBETA U3Ny4YatoLL e

(nornowatoLeit) NOBEPXHOCTU, CKOPOCTb UCMAPEHMA BOAbI OT TEMMNEPATYPbI X KUAKOCTU U



naowWwaan eé NoBePXHOCTH, 3NEKTPU3aLMA TEN U B3aUMOAENCTBUE INEKTPUYECKMX 3aPAA0B,
B3aMMOAENCTBUE MOCTOAHHbIX MarHUTOB, BU3yaM3aLUmMa MarHUTHbIX MNOJ1EN MOCTOAHHbIX
MarHuTOB, AeCTBUA MarHUTHOrO NO/A HA NPOBOAHMK C TOKOM, CBOMCTBA 3/1EKTPOMArHu1Ta,
CBOWCTBA 2/1€KTPOABUraTeNIA MOCTOSHHOMO TOKa): GOpPMyANPOBaTL NpoBepAeMble
npeanonoKeHns, cobmMpaTb YCTAaHOBKY U3 Npes/ioKeHHOro 060pyL0BaHusA, ONUCLIBATb XOZ,
onbiTa U GOPMYANPOBaTb BbIBOAbI;

BbINOJIHATL NPAMbIE U3MEPEHUA TEMNEPATYPbl, OTHOCUTE/NIbHOM BNAXKHOCTU BO3AyXa, CUbI
TOKA, HanpsXeHWA ¢ UCNOIb30BAHMEM aHAI0rOBbIX MPMBOPOB U AATUMKOB PUINYECKUX
BEJINYMH, CPAaBHUBATb Pe3ynbTaTbl U3MEPEHUI C YY4ETOM 3aaHHOMN abCcoNtoTHOM

norpeLwHoCTH;

NpoBOAUTb UCCNeA0BaHME 3aBUCUMOCTU OA4HOI GMU3MUYECKOWN BEIMUMHBI OT APYro C
NCMNO/Ib30BaHNEM MPAMbIX U3MepPeHUI (3aBUCUMOCTb CONPOTUBAEHNA MPOBOAHMKA OT €ro
O/IMHbI, NNOLWAAN NONEePEeYHOro CeYEHNA U yAeNbHOro CONPOTUBAEHMA BELLECTBA
NPOBOAHUKA, CU/bl TOKA, MAYLLEro Yepes NPOBOAHUK, OT HaNPAXKEHNA Ha NPOBOAHMKE,
nccaefoBaHWe NoCNef0BaTeNbHOMO M NapanienbHOro coegMHeHUin NPoBOAHUKOB):
NJAaHMPOBATbL UCCNEA0BaHUE, COBMPATb YCTAaHOBKY U BbINONHATb U3MEPEHUS, Creays
npeaaoXXeHHoMy nnaHy, GUKCMPoBaTb pe3yabTaTbl NOJYYEHHOM 3aBUCMMOCTM B BUAE Tabaul,
1 rpadMKoB, genaTb BbIBOAbI MO pe3ynbTaTam UccnenoBaHus;

NPOBOAMUTb KOCBEHHbIE M3MEPEHUA GUINYECKUX BENNUYUH (yaeNbHas TeNI0EMKOCTb
BeLLecTBa, CONpPoTUB/EHME NPOBOAHMKA, PaboTa U MOLLHOCTb 31EKTPUYECKOTO TOKaA):
NJIaHNUPOBATbL U3MEPEHUS, COBMPATb IKCMEPUMEHTANbHYIO YCTAHOBKY, Cieaya NPeasioxKeHHOM
WHCTPYKLUMU, U BbIYUCNATL 3HAYEHWNE BENNYNHDI;

cobntopaTh NpaBuna TeEXHUKKM BesonacHocTM nNpu paboTe ¢ 1abopaTopHbIM 060pYA0BaHNEM;

XapaKTepmn3oBaTb NPUHLMMbI AEACTBUA U3YYEHHbIX NPUOOPOB N TEXHUYECKUX YCTPOMCTB C
Onopoii Ha MX onNUcaHMA (B TOM YMCae: cucTema OTOMNIEHNA AOMOB, TMIPOMETP, NapoBasn
TYypbuHa, amnepmeTp, BOAbTMETP, CHETUMK 3/IEKTPUYECKOMN IHEPTUM, S/IEKTPOOCBETUTE/IbHbIE
npubopbl, HarpeeaTe/ibHble 31eKTponpubopsbl (MpUmepsbl), 3NEKTPUYECKMEe NPesoXpaHUTeNN,
3N1eKTPOMArHuT, 31eKTPOABMraTe lb NOCTOSHHOTO TOKA), UCMO/b3yA 3HaHMA O CBOMCTBAX
dU3NYECKNX ABNEHUI U Heobxoanmble pU3NYECKME 3aKOHOMEPHOCTY;

pacno3HaBaTb NPOCTble TEXHUYECKNE YCTPONCTBA U M3MEpPUTE/bHbIE MPUBOPbLI NO CXeEMam U
CXEMATUYHbIM PUCYHKAM (KUAKOCTHbIN TEPMOMETP, TEPMOC, NMCUXPOMETP, TMIPOMETP,
ABUraTenb BHYTPEHHEero CropaHus, 31eKTPOCKONM, PEOCTAT), COCTABAATb CXEMbl SNEKTPUYECKUX
uenew c nocneaoBaTe ibHbIM W MapannenbHbiM COeAMHEHUEM 3/IEMEHTOB, Pa3Myas
ycnoBHble 0603HaYeHNA 3/1EMEHTOB 3/IEKTPUYECKUX Lienes;

npUBOAUTL NPUMepbI (HaXoAUTb MHPOPMALMIO O NPUMEPAX) NPAKTUYECKOTO UCMO/1b30BaHUA
dU3NYECKNX 3HAHWUI B MOBCEAHEBHOM }U3HU A1 obecneveHma 6e30nacHOCTU Npum
obpalLeHmm ¢ npnbopamm U TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHNA 340P0BbS U
cobtoeHNA HOPM 3KOJIOFMUYECKOrO NOBEAEHUA B OKPYHKaloLLen cpeae;



®  OCYLLEeCTBAATb NOUCK MHOOPMaUUKN GU3MYECKOro coaepkaHus B IHTepHeTe, Ha ocHoBe
UMEIOLLMXCA 3HAHMI U NYTEM CPAaBHEHMA LONOJHUTENbHbIX MCTOYHUKOB BbIAENATD
MHGOPMALLMIO, KOTOPAs ABAAETCA NPOTUBOPEYMBOI UM MOXKET ObITb HE40CTOBEPHOI;

®  1CMO0Ab30BaTb NPU BbINOJHEHWUW y4ebHbIX 334aHNI HAYYHO-MONYAAPHYIO MTepaTypy
bU3MYeCcKOoro coaeprKaHus, CnpaBoYHble MaTepuanbl, pecypcbl cetu MHTepHeT, BAageTb
NPMEMAaMM KOHCMEKTMPOBaHMSA TeKCTa, NpeobpasoBaHna MHPOPMALMM U3 O4HON 3HAKOBOM
CUCTEMbI B PYTYIO;

e co34aBaTb COBCTBEHHbIE MUCbMEHHbIE M KpaTKUe yCTHble cooblieHus, 0606uan
MHPOPMALNIO U3 HECKONbKUX UCTOYHUKOB GM3NYECKOTro coaepaHua, B TOM uncine nybandHo
npeacTaBAATb Pe3y/ibTaThl MPOEKTHOM AN UCCAeA0BaTEIbCKON AeATEeNbHOCTU, MPU 3TOM
rPaMoOTHO UCMO/Ib30BaTb U3YYEHHbIN MOHATUIHbBIN annapaT Kypca ¢p1U3nKK, CONPOBOXKAATbL
BbICTYMN/IeHWe Npe3eHTaume;

® NP BbINOJHEHUN YYeBHbIX NPOEKTOB N MCCNEA0BaHNI GU3NUYECKMX NPOLLECCOB pacnpeaenaTh
0653aHHOCTM B rpynne B COOTBETCTBMM C NOCTaB/IEHHbIMU 3a4a4aMu, CieauThb 3a
BbINO/IHEHNEM MNaHa AeNCTBUN U KOPPEKTUPOBATL €ro, aAeKBaTHO OLEHNBATb COBCTBEHHbIN
BKNaA, B A€ATE/IbHOCTb rPYMnbl, BbICTPAaNBaTb KOMMYHUKATUBHOE B3aMMOAENCTBME, MPOABAAA
roTOBHOCTb pa3peLlaTb KOHGAUKTHI.

K KoHUy 0bydyeHMs B 9 Knacce npeaMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE A0XKHbI OTPaXKaTb
chOpPMMUPOBAHHOCTb Y 0OYYAIOLLMXCA YMEHUIA:

®  1ICNO/Ib30BATb MOHATUA: CUCTEMA OTCYETA, MATEPMAIbHAA TOUKa, TPAaeKTopus,
OTHOCUTE/IbHOCTb MEXaHMYECKOTo ABUKEHMUA, aedopmauma (ynpyras, naacTuyeckas), TpeHue,
LEHTPOCTPEMUTENIbHOE YCKOPEHME, HEBECOMOCTb 1 NEPErpy3Ku, LLEHTP TAXKECTHU, abCcoNtoTHO
TBEPAOE TENO, LEHTP TAXKECTU TBEPLOrO TeNA, PaBHOBECKE, MEXAHUYECKME KoebaHuA U
BOJIHbI, 3BYK, MHOPA3BYK U ybTPa3BYK, 3/1€KTPOMArHMTHbIE BOJIHbI, LIKaNa
3N1EKTPOMArHUTHbIX BOJIH, CBET, 6/1M30PYKOCTb U Aa/IbHO30PKOCTb, CNEKTPbI UCMYCKaHWUA U
nornouweHus, anbda, 6eta- U raMma-usnyyYeHus, U30TomMbl, ALEPHAA SIHEPTETUKA;

®  pasnMyaTb ABMEHUA (paBHOMEPHOE U HEPaBHOMEPHOE NPAMOANHENHOE ABUKEHME,
paBHOYCKOPEHHOE NPAMOJNMHENHOE ABUXKEHNE, CBOOOAHOE NafeHne Tes, paBHOMEPHOE
OBVXKEHME MO OKPYXKHOCTU, B3aMMOLENCTBUE TeJ, PEaKTUBHOE ABUXKEHWE, KosiebaTenbHoe
OBUXKEHME (3aTyXaloLLme U BbIHYXAEHHblE KONebaHWUs), pe30HAHC, BOJIHOBOE ABUMKEHME,
OTParKeHWe 3BYKa, NPSMOJIMHEHOE PAcNPOCTPaHEHNE, OTPAXKEHME U NPEIOM/IeHME CBETA,
NnoJIHoe BHYTPEHHee OTPaskeHue CBeTa, pas3/ioXKeHne 6e/10ro cBeTa B CNEKTP U C/IOXKEHNE
CMNEKTPasibHbIX LBETOB, AUCNEPCUA CBETA, ECTECTBEHHAA PAaANOaKTUBHOCTb, BOSHUKHOBEHME
JIMHENYATOro CNeKTpa UslyyeHuns) No ONMUCAHMIO UX XapPaKTEPHbIX CBOMCTB M Ha OCHOBE
OMNbITOB, I&MOHCTPUPYIOWMX AaHHOE GU3UYECKOe ABNEHUE;

e  pacnosHaBaTb NPOABJAEHUE U3YUYEHHbIX PUINYECKUX ABNIEHWNI B OKPYXKatoLLeM mupe (B Tom
yncne p1snYeckue ABMEHUNA B NPUPOAE: NPUIMBLI U OTIMBBI, ABUMKeHUe nnaHeT CoNHeYHOoM’
CUCTEMbI, PEAKTUBHOE ABUXKEHWNE XKUBbIX OPraHN3MOB, BOCMPUATUE 3BYKOB KUBOTHbIMU,
3em/IeTpACEHNE, CEUCMUYECKME BOJIHbI, LIyHaMM, 3X0, LIBETA T/, ONTUYECKUE ABIEHUA B
npupose, buonornyeckoe AencTene BUAMMOro, YAbTPapUONETOBOrO U PEHTFEHOBCKOIO
W3/1y4EeHUI, ECTECTBEHHbIN PaANOaKTUBHbIN GOH, KOCMUYECKME TyUYM, PaANOaKTUBHOE



n3NyYyeHne NPUPOAHbLIX MMHEPAOB, AENCTBME PAAMOAKTUBHbIX M3YYEHUI HA OPraHn3M
yesioBeKa), NPy 3TOM NepeBoaMTb NPaKTUYECKYIo 3a4a4y B y4ebHYI0, BblAENATb
CYL,ECTBEHHblE CBOMCTBA (NPU3HAKM) GUUYECKUX ABNEHWUI;

OMMCbIBATb U3yUYeHHble CBOMCTBA TeN U GU3MYECKMNE ABIEHUA, UCNONb3YA dU3NYEcKme
BE/IMYMHbI (CPeAHAA U MTHOBEHHAsA CKOPOCTb Tela MPU HePaBHOMEPHOM A,BUMKEHUM,
yCKOpeHue, nepemelleHue, NyTb, YrA0Bas CKOPOCTb, CUa TPEHMA, CUAa YNPYrocTu, CMna
TAXECTH, yCKopeHue cBOBOAHOro NajeHus, Bec Tesla, MMNY/bC Tena, UMMYAbC CUbI,
MeXaHu4yecKas paboTa M MOLLHOCTb, MOTEHLMAbHAA 3HepPrus Tena, NoAHATOro Hag,
NOBEPXHOCTbIO 3eM/N, NOTEHLMA/NbHAA SHEPIUA CXKATOMN NPYKMHbI, KNHETUYECKan SHeprus,
NOJIHAA MeXaHWYecKas aHeprus, Nepuoga 1 4actoTa KosebaHui, o MHa BONHbI, TPOMKOCTb
3BYKa W BblCOTa TOHA, CKOPOCTb CBETA, NOKa3aTe/lb NPeIOMIEHUA cpeabl), TPU onucaHnm
NPaBubHO TPAKTOBaTb GU3UUECKMIA CMbIC/ UCMO/Ib3YEMbIX BE/IMYMH, 0603HAYEHUA U
eaANHULbI PU3NYECKUX BEIMYMH, HAXOAUTb GOPMY/IbI, CBA3bIBAIOWME AAHHYIO GU3NYECKYIO
BE/IMUMHY C APYTMMW BEUUYMHAMMU, CTPOUTL FPadUKM M3YUYEHHbIX 3aBUCUMOCTEN PUUYECKNX
BE/IMYMH;

XapaKTepmn3oBaTb CBOMCTBA Tesl, GU3MUYECKME ABNEHNA N MPOLLECCHI, UCNONb3YA 3aKOH
COXPaHEeHUA SHEPrUN, 3aKOH BCEMUPHOTO TATOTEHUA, MPUHLMUN CYNEPno3nLLUN CUA, NPUHLMN
OTHOCUTENbHOCTU Mannnesn, 3akoHbl HbOTOHA, 3aKOH COXPaHeHMA MMMYJ/bCa, 3aKOHbI
OTpaXKeHUs U NPeIOMIEHNS CBETa, 3aKOHbI COXPaHEHMA 3apAA0BOro U MaccoBOro YMcen npu
AOepHbIX peaKkumsax, Npu 3TOM AaBaTb C/IOBECHYIO GOPMYIMPOBKY 3aKOHA M 3aNMUCbiBaTb €ro
MaTeMATMUYECKOE BblParKEHUE;

06bsACHATL PU3MUYECKME NPOLLECChI U CBOMCTBA TeJ1, B TOM YMC/IE€ U B KOHTEKCTE CUTyauui
NPaKTUKOOPMEHTMPOBAHHOIO XapaKTepa: BbIABAATb NPUYNMHHO-C/IEACTBEHHbIE CBA3K, CTPOUTD
06BbACHEHME M3 2—3 IOFMYECKUX LAroB ¢ ONopoi Ha 2—3 U3y4yeHHbIX CBOMCTBA GU3MUYECKUX
ABJIEHWNM, PU3NYECKMX 3aKOHOB MU/ 3aKOHOMEPHOCTEN;

pelwaTb pacyéTHble 3a4aum (onupatowmecs Ha cuctemy us 2—3 ypaBHeEHWUIA), UICNOb3yA
3aKOHbI 1 GOPMYIbl, CBA3bIBaIOLWME GU3NYECKME BESIMUMHDBI: HA OCHOBE aHaM3a yCi0BuA
3a4,34M 3aNMCcbiBaTb KPaTKOE YC/I0BUE, BbIABAATbL HEAOCTAOLME UK U3OLITOYHbIE AaHHbIE,
BbI6MpPaTb 3aKOHbI 1 HOPMY/bl, HEOBXOANMbIE ANA PeLLeHUA, NPOBOAUTb PACUEThI U
OLEHMBAaTb PEaIMCTUYHOCTb MONYYEHHOIO 3HaYeHUA GU3NUYECKON BEUYUHDI;

pacno3HaBaTb NPo6aembl, KOTOPbIE MOMKHO PELWNTbL NPU NOMOLLM GU3UYECKUX METOAOB,
MCNo/ib3yA ONMcaHMe UCCNeA0BaHNA, BbIAENATb NPOBEepPAEMOe NPeano/oKeHne, OLeHMBaTb
NPaBUIbHOCTb NOPSAZKA NPOBELEHNA UCCNeA0BaHUSA, AeNaTb BbIBOAbI, UHTEPNPETUPOBATL
pe3ynbTaTbl HabAOAEHUI M ONbITOB;

NpPoBOAMUTb ONbITbI NO HABNOAEHUIO PUINYECKUX ABNEHNI UK PUINYECKMUX CBONCTB TeN
(M3yyeHune BTOPOro 3akoHa HblOTOHa, 3aKOHa COXPaHEeHWUA SHepruun, 3aBUCMMOCTb Nepruoaa
KonebaHM NPYKMHHOTO MAATHUKA OT MACCbl FPYy3a M KECTKOCTU NPYKUHbI U HE3AaBUCMMOCTb
OT aMNINUTYAbl Manbix KonebaHuit, NPAMOIMHENHOe pacnpocTpaHeHne CBeTa, pasoXKeHue
6e/10ro cBeTa B CNEKTP, U3yYyeHUe CBOMCTB M306paXKeHMA B NJIOCKOM 3epKae U CBOMCTB
n3obparkeHus npeameTa B cobupatolen nH3e, HabigeHne CNAOWHbIX U IMHeNYaTbIX



CMEKTPOB M3y4eHMSA): CAMOCTOATE/IbHO COBMPaTb YCTaHOBKY M3 M36bITOYHOro Habopa
060py/0BaHMNA, ONUCbIBATb X0, OMbITa U €ro pe3y/ibTaTbl, POPMYIMPOBaTb BbIBOAbI;

NPOBOAMTb NPW HEOBXOANMMOCTU CEPUIO NPAMbIX U3MEPEHWI, ONpeaenns cpeaHee 3HaYeHue
n3mepaemoi BeIMYnHbl (GOKycHoe paccTosiHMe cobupatoweit MH3bI), 060CHOBbLIBaTb BbIGOP
cnocoba namepeHuna (M3mepuTenbHoro npnbopa);

NpPOBOAMTb UCCNEA0BaHNE 3aBUCUMOCTEN GU3NYECKMX BESIMUYMNH C UCMOIb30BaHNEM NPAMbIX
n3MepeHuii (3aBUCUMOCTb MYTW OT BPEMEHU NPW PaBHOYCKOPEHHOM ABUKeHUU be3
HayaNbHOM CKOPOCTH, NepMoaa KonebaHNM MaTeMaTUYECKOTO MaATHUKA OT AJINMHbI HUTH,
3aBMCMMOCTM Yr/1a OTparKeHWUA CBeTa OT yr/ia NaaeHuaA 1 yrna npesoMaeHus oT yrna nageHus):
NNIaHMPOBATL UCC/IEA0BAHNE, CAMOCTOATENLHO COBUPATL YCTaHOBKY, PUKCMPOBATb
pe3ynbTaTbl NONYYEHHOM 3aBUCUMOCTU GU3MYECKUX BEIMUMH B BUAE TabauL, 1 rpaduKos,
[Aenatb BbIBOAbI N0 pe3y/abTaTaM UCCea0BaHusA;

NPOBOAMUTb KOCBEHHbIE N3MEPEHUA GUINYECKUX BENUYUH (CpeaHAA CKOPOCTb U YyCKopeHue
Tena Npu PaBHOYCKOPEHHOM [IBUXKEHUU, YCKOpeHUe cBOBOAHOro NaaeHus, }ECTKOCTb
NPYUHbI, KO3OOULMEHT TPEHUA CKOJIbIKEHUSA, MexaHUYecKasa paboTa U MOLWHOCTb, YacToTa U
nepuoa KonebaHnin maTemMaTUYECKOro 1 NPYKMHHOTO MaaTHUKOB, ONTUYECKan cuna
cobumpalolLeit IMH3bI, PaANOaKTUBHbIN GOH): NN1aHMPOBATb U3MeEpPeHUa, cobupaTb
3KCNEPUMEHTAIbHYIO YCTAHOBKY U BbINOJIHATL U3MEPEHUA, cieaya NPeasioxeHHOoM
UHCTPYKLUUHU, BbIMNCNIATb 3Ha4YeHe BEeJSINYNHDbI U aHA/IU3NPOBATb NMNOJZTy4eHHblIE PE3Y/IbTaTbl C
YYETOM 3a4aHHOM NOrPELIHOCTU U3MEPEHUIA;

cobntogaTh NpaBmaa TeXHUKK 6esonacHocTM npu paboTe ¢ nabopaTopHbIM 060pYA0BaHNEM;

Pa3/in4aTb OCHOBHbIE NMPU3HAKUN U3YYEHHDbIX ¢M3MLIECKMX MOAE!’IEVIZ MaTepunanbHaa TOYKa,
abcontoTHO TBEpPAOE Teno, TOYEYHbIA UCTOYHUK CBETA, Ny4, TOHKaA NNH3a, N/1aHETapHaA
moaesib atToOmMma, HYKJ1IOHHAaA mo4e/ib aTOMHOTO A4Pa;

XapaKTepn3oBaTb NPUHLUMMNbI AEACTBUA U3YUYEHHbIX NPUOBOPOB U TEXHUUYECKUX YCTPOMCTB C
OnopoIA Ha UX oNUCaHMA (B TOM YKUCae: CMUAOMETP, AAaTYUKN NONOXKEHUA, PACCTOAHMA U
YCKOpPEeHWUs, paKeTa, 3X0J10T, O4KM, Nepuckon, doToannapaT, ONTUYECKME CBETOBOABI,
CNEKTPOCKONM, A03MMeTp, Kamepa BuabcoHa), MCnonb3yA 3HaHUA O CBOMCTBAX GMU3MUECKUX
ABJIEHNIM U Heobxoaumble pU3MYecKkme 3aKOHOMEPHOCTH;

MUCNO/b30BaTb CXeMbl U CXEMATUYHbIE PUCYHKU U3YYEHHbIX TEXHUYECKMX YCTPOICTB,
MU3MepUTENbHbIX NPMOOPOB N TEXHONOTMYECKMUX MPOLECCOB NPU PeLEHUM y4ebHo-
NPaKTUYECKMX 3334, ONTUYECKUE CXeMbl AN NOCTPOEHMA N306pakeHni B NIOCKOM 3epKane
M cobupatoLein NmH3e;

npuBoAMTb NpUMepbl (HaxoaUTb MHGOPMALMIO O NPUMEpPAX) NPAKTUYECKOrO UCMO/b30BaAHUA
bU13NYECKnX 3HaHMI B NOBCEAHEBHOM XKN3HU ans obecnedyeHma 6€30nacHOCTM Npw
obpaleHmm ¢ npnbopamm U TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHNA 340PO0BbS U
coba0aeHMA HOPM IKONOTMYECKOTO NOBEAEHMUA B OKPYXKAtOLLEN Cpese;



OCYLLECTBAATb MOUCK MHPOPMaLMKN GU3MYECKOTO coaeprKaHna B MIHTepHeTe, CaMOoCTOATEIbHO
bopmMynMpysa NOUCKOBbLIM 3aNpOC, HAXOANUTL MNYTU oNpeaeNeHMsa SOCTOBEPHOCTH NONYYEHHOM
MHPOPMaLMN Ha OCHOBE UMEIOLLLMXCA 3HAHWI U AOMNONAHUTEbHbBIX MCTOYHWKOB;

MCNO/Ib30BaTb MPU BbINOJHEHWUM y4ebHbIX 334aHNI HAYYHO-MONYAAPHYIO MTepaTypy
bU3MYeCcKOoro coaeprKaHus, CnpaBoYHble MaTepuanbl, pecypcbl cetu MHTepHeT, BAageTb
NPMEMAaMM KOHCMEKTMPOBaHMSA TeKCTa, NpeobpasoBaHna MHPOPMALMM U3 O4HON 3HAKOBOM
CUCTEMbI B PYTYIO;

€034aBaTb COOCTBEHHbIE MMCbMEHHbIE U YCTHble CO0bLLEHMA Ha OCHOBE MHpOpMaL MK 13
HECKO/IbKUX UCTOYHMKOB PU3NYECKOro cogepKaHuma, Ny6anYHO NpeacTaBnsTb pesy1bTaThbl
NPOEKTHOM UM UCCNeA0BaTeNbCKOW AeATeNbHOCTM, NPU 3TOM FPaMOTHO UCMNONb30BaThb
M3YYEHHbI NOHATUMHDBIV annapaT n3y4aemoro pasgena GU3nKM 1 CONPoBOXKAATb
BbICTYN/IEHME Npe3eHTauuen c y4ETom 0CobeHHOCTeM ayanuTopmnn CBEPCTHUKOB.



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC
Konunuectso yacos
dNeKTPOHHbIe (LundpoBble)
Ne n/n HanmeHoBaHMe pa3aenos 1 Tem NPorpammel
Beero KoHTponbHbie MpakTnyeckune obpasoBaTenbHble pecypcbl
paboTbl paboTbl
Paspen 1. ®usmka u eé€ posb B NO3HAHMM OKpPYrKatoLWwero mupa
1.1 dunsmKa - HayKa o npupoge 2 bubauotexa LIOK
' y PrpoA https://m.edsoo.ru/7f416194
Bubnanoteka LLOK
1.2 dunsnyeckne BeNNUYMHDI 2 1
https://m.edsoo.ru/7f416194
13 EcTecTBEHHOHAYYHbI MeToA NO3HAHUA 2 1 bubauotexa LIOK
' y A https://m.edsoo.ru/7f416194
Utoro no pasgeny 6
Pa3aen 2. NepBoHavanbHble CBEAEHWNS O CTPOEHUM BELLECTBA
2.1 CtpoeHue BewecTea 1 bubanotexa LIOK
' P - https://m.edsoo.ru/7f416194
2.2 [JBuxKeHne u B3aMMOAeNCTBME YacTuUL, BELLLeCTBa 2 1 bubamorexa LOK
' A K Bel https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOAHUA BeL,eCcTBa 2 BubmoTeka LIOK



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

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

UTtoro no pasgeny 5
Paspen 3. [lBuxeHue 1 B3aumoaeinctsme Ten
3.1 MexaHunyecKoe gBuxKeHue 3 bubamorexa LOK
' A https://m.edsoo.ru/7f416194
3.2 MHepumsa, macca, NNOTHOCTb 4 bubamorexa LOK
' PUAR, ’ https://m.edsoo.ru/7f416194
3.3 Cuna. Bugbi cun 14 bubamorexa LOK
' $EvA https://m.edso0o.ru/7f416194
Utoro no pasgeny 21
Paspnen 4. laBneHne TBEPAbIX TEN, XKUAKOCTEN U ra3oB
41 [asnenue. Nepenaya gasneHma TBEPObIMMK 3 Bubnnoteka LLOK
' Tenamm, XUAKOCTAMU U razamm https://m.edsoo.ru/7f416194
Bubnanoteka LLOK
4.2 aBNEHUE KNOKOCTU 5
A A https://m.edsoo.ru/7f416194
Bubnnoteka LOK
4.3 AtmocdepHoe aaBsieHme 6
dep A https://m.edsoo.ru/7f416194
44 [encTBre XMOKOCTM U rasa Ha NOrpyKeHHoe B . bubnnoteka LLOK
' HUX Teno https://m.edsoo.ru/7f416194
UTtoro no pasgeny 21



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

Pasgen 5. PaboTa 1 MOLWHOCTb. IHEpPruA

Bubnanoteka LLOK

>1 Pabora u motyHocT 3 ! https://m.edsoo.ru/7f416194

5.2 MpocTble mexaHn3mMbl 5 1 bubamorexa LOK
https://m.edsoo.ru/7f416194

>3 MexaHmeckan aHeprua 4 ! EZS::I/A/EZZ;LSE/HM6194

Utoro no pasgeny 12

PesepBHOe BpemA 3

OBLLEE KONTMYECTBO YACOB MO NMPOrPAMME 68 12



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

8 KNIACC

Konnuyectso vacos

DNEeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTtenibHble pecypchl
paboTbl paboTbl
Paspen 1. Tennosble ABNeHUA
1.1 CTpoeHue 1 CBOMCTBA BeLLeCcTBa 7 bubamorexa LIOK
' P - https://m.edsoo.ru/7f4181ce
Bubnanoteka LOK
1.2 Tennosble npouecchl 21 1 5
ot https://m.edsoo.ru/7f4181ce
Utoro no pasgeny 28
Paspen 2. dneKkTpuyeckme n MarHUTHbIE ABNEHUA
’1 DneKTpuYeckue 3apagbl. 3apAarKeHHble Tena u ux 7 1 Bubnanoteka LLOK
' B3aMmogencrsme https://m.edsoo.ru/7f4181ce
Bubnunoteka LLOK
2.2 MOCTOAHHbIN 3NEKTPUYECKNI TOK 20 2 7 H
https://m.edsoo.ru/7f4181ce
Bubnanoteka LOK
2.3 MarHuTHble ABNEHUA 6 1 1.5
https://m.edsoo.ru/7f4181ce
Bubnnoteka LOK
2.4 DNeKTPOMarHMTHaA NHAYKLNA 4

https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Wtoro no pasaeny

37

PesepBHOe Bpems

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68

14.5




9 KNIACC

Konnuyectso vacos

DNEeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTtenibHble pecypchl
paboTbl paboTbl
Pazgen 1. MexaHun4yeckue aBneHusa
11 MexaHuyeckoe ABUKEHME 1 cnocobbl ero 10 1 Bubnanoteka LLOK
' onucaHms https://m.edsoo.ru/7f41a4a6
Bubnanoteka LOK
1.2 Bsanmopeiicteune Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
Bubnanorteka LOK
1.3 3aKOHbI COXpaHeHUA 10 3
P https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 40
Pasgen 2. MexaHu4yeckme KonebaHuaA 1 BOJHbI
Bubnnorteka LOK
2.1 MexaHunuyeckune KonebaHmsn 7 3
https://m.edsoo.ru/7f41a4a6
Bubnanoteka LOK
2.2 MexaHunyeckme BOMHbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Utoro no pasgeny 15

Paspgen 3. 3}'IEKTpON\aI'HMTHOE none v 3aIEKTPOMarHMTHblE€ BOJIHbI



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

3J'IEKTpOMaI'HMTHOE none v aNeKTPoOMarH1THble

Bubnanoteka LLOK

3.1 6
BOJIHbI https://m.edsoo.ru/7f41a4a6
UToro no pasaeny 6
Paspen 4. CBeToBble ABNEHUA
4.1 3aKOHbI pacnpocTpaHeHuns ceeTa 6 bubnuorexa LIOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIMH3bI 1 onTUYecKne npmubopsbl 6 bubnorexa LIOK
’ prbop https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHune 6enoro ceeTta B CNeKT 3 bubnmorexa LIOK
' P https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 15
Paspen 5. KBaHTOBbIE ABNEHUA
5.1 McnyckaHme n nornoweHue ceeta aToOMomM 4 bubnuorexa LIOK
' y - https://m.edsoo.ru/7f41a4a6
Bubnanoteka LOK
5.2 CTpoeHue aToMHOro agpa 6
P AP https://m.edsoo.ru/7f41a4a6
5.3 ApepHble peakunm 7 bubnvorexa LIOK
' AP peart https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 17

Pasgen 6. MNosTopuTenbHO-0606LaI0LWMIA MOAY b



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

MoBTopeHune 1 0606LLEHNE CoaepKaHMA Kypca

Bubnanoteka LLOK

6.1 9 2

¢u13mnKkmM 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
WToro no pasaeny 9
OBLUEE KOJIMYECTBO HYACOB MO NMPOrPAMME 102 27



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

MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
Konunyectso yacos
HaTa DNIeKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTesnibHble pecypchbl
paboTbl paboTbl

1 ®du3nka — HayKa o npupoge. fAsneHua 1

npupoabl. Pusmyeckme sBneHuA

MexaHunyeckume, Tennosble,
2 3/IeKTPUYECKME, MAarHUTHbIEe, CBETOBbIE, 1

3BYKOBbIE AB/IEHUSA
3 dusnyeckne BENNYNHDLI U NX USMEPEHNE 1

Ypok-uccnegosaHue "NamepeHue
4 TemnepaTtypbl NPU MNOMOLLN XUAKOCTHOIO 1 1

TepMoMeTpa 1 AaTynKa TemnepaTypbl”

Kak ¢pu13nKa n apyrme ectecTBeHHbIe HAyKK
5 n3yyatoT npmpoay. EctectBeHHOHay4YHbIN 1 Bubnunoteka LLOK

meToz, No3HaHuA. OnucaHme GpUsNYeCcKnx https://m.edsoo.ru/ff09f72a

ABNEHMIN C NOMOLLbIO Moaenen

Ypok-uccnegosaHue "MpoBepKa runoTesbi:
6 AaNbHOCTb NOJIETA WApPKKaA, NYLLEHHOTO 1 1

ropu3oHTaNbHO, TeM bosiblie, yem 6onblue
BblCOTa NycKa"



https://m.edsoo.ru/ff09f72a

CtpoeHue Bewectsa. OnbIThbl,

Bubnnoteka LOK

7 OKa3blBaloLMe UCKPETHOE CTPOEHME
A e AMckp P https://m.edsoo.ru/ff09fe0a
BelecTsa
8 [BuKeHne yacTuy, BeLLectsa bubauotexa LIOK
HBel https://m.edsoo.ru/ff0a013e
Ypok-uccnegosaHue «OnbiTbl MO
9 HabA4EeHUIO TENIOBOIO PacLMPEHUs
rasos»
10 ArperaTHble COCTOAHUA BeLLeCTBa
B3aMmoCBA3b MexK 4y CBOMCTBaMU BELLECTB
1 B Pa3HbIX arperaTHbIX COCTOAHMUAX U UX Bubnanoreka LLOK
aTOMHOMOJIEKYNAPHbIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTH arperaTHbIX COCTOAHWUI BOAbI
12 MexaHunuyeckoe gsmxeHune. PaBHomepHoe Bubnnoteka LOK
N HepaBHOMEPHOE ABUXKEHWNE https://m.edsoo.ru/ff0a05¢6
13 CkopocTb. EaAMHMLbI CKOPOCTH bubauotexa LIOK
pocte. EAvRAL P https://m.edsoo.ru/ff0a079c
14 PacueT nyTy 1 BpemeHn ABUKEHUA bubauotexa LIOK
4 P & https://m.edsoo.ru/ff0a0aec4
UHepuma. 3aKOH nHepumu.
. Bubnnoteka LOK
15 B3anmogericteume Ten Kak NnpudmHa

M3MeHEeHNA CKOPOCTUN ABUXKEHNA Ten

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

MnoTHoOCTb BewecTBa. PacyeT maccol n

Bubnnoteka LOK

16
obbema Tena no ero NJAOTHOCTU https://m.edsoo.ru/ff0a0fee
17 NabopaTtopHas paboTa «OnpeaeneHune
NJIOTHOCTWN TBEPAOro Tena»
18 PeweHwne 3agay no teme "MAOTHOCTb Bubnunoteka LLOK
BeLecTsa" https://m.edsoo.ru/ff0al23c
Cuna KaK xapaKTepucTmKa
19 B3aMmogenctama Ten. Cuna ynpyrocTu.
3aKoH lNyKa
NabopaTtopHas paboTa «M3yyeHne
20 33aBUCUMOCTM pacTaxeHua (gedpopmaumn)
NPYKMHbI OT NPUIOKEHHOWN CUbI»
21 ABneHune TaroteHuA. Cnuna TAXKeECTH
CBA3b MeXAY CUIOM TAXKECTU N MaCCOW
22 ena. Bec tena. PeweHune 3agay no teme bubnnoreka LIOK
Tena. Tena. Pewenu 4y no Tem
. \ A https://m.edsoo.ru/ff0al778
Cuna Taxectu
’3 Cuna TAXKeCTN Ha 4pyrux naaHeTax. Bubnunoteka LLOK
dusnyeckmne xapakTepmUCTUKN NaaHeT https://m.edsoo.ru/ff0al1502
)4 Mamepenite o, uHamome Bubnunoteka LLOK
MepeHue cua. JuHamomet
P P https://m.edsoo.ru/ff0al8cc
Bubnunoteka LLOK
25 Bec Tena. HesecomocTtb 4

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee

CnoxeHue ABYX CUN, HAaNpaB/1IEHHbIX NO

Bubnnoteka LOK

26
oAHOM Npamoii. PaBHoaelicTayoLWan cun https://m.edsoo.ru/ff0ala70
57 PelweHue 3agay no teme
"PaBHogeuncTBYlOWAn cun"
)8 TpeHue CKoNbXKeHUA U TpeHne NOKOoA. Bubnunoteka LLOK
TpeHue B Npupoge 1 TeEXHUKe https://m.edsoo.ru/ff0alb9c
NabopaTtopHana paboTa «M3yyeHune
29 33aBUCUMOCTM CUJIbl TPEHUSA CKO/IbKEHMUSA OT Bubnnoteka LLOK
CWJIbl A@BNEHUA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPMKACAOLWMNXCA NOBEPXHOCTEMN»
30 PeweHue 3agay Ha onpeaeneHune
paBHOAENCTBYIOWEN CUNbI
PeweHue 3agay no Temam: «Bec Tenay,
31 Fpad 6 Bubnnoteka LOK
«I'padunueckoe n3obpaxkeHune cun»
5 ! https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAeNCTBYIOWAA CUAY
KoHTposnbHasa paboTa no Temam:
3 «MexaHunyeckoe aBuxkeHue», «Macca,
NAOTHOCTbY», «Bec Tena», «paduyeckoe
nsobparkeHune cun», «Cnabi»
33 JasneHne. CNnocobbl ymeHbLIEHNA U Bubnnoteka LOK
yBennyeHua AasneHns https://m.edsoo.ru/ff0a20a6
34 [asneHune rasa. 3aBUCMMOCTb AaBNEHUA Bubnnoteka LLOK

rasa ot 06b&ma, Temneparypbi

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

Mepepgaya AaBneHUs TBEPAbIMM TeNaMK,

Bubnnoteka LOK

35
MUOKOCTAMM U rasamun. 3akoH Mackana https://m.edsoo.ru/ff0a25b0
36 [aBneHue B *KNOKOCTU U rase, BbI3BaHHOE Bubnnoteka LLOK
AeNCTBUEM CUJIbI TAXKECTU https://m.edsoo.ru/ff0a2718
37 PeweHue 3apay no teme «/[laBneHune B Bubnunoteka LLOK
YKMUOKOCTU U rase. 3akoH MNackansa» https://m.edsoo.ru/ff0a2826
38 Coobuatowmecs cocyabl bubauotexa LIOK
tharoth vA https://m.edso00.ru/ff0a2970
39 fmapaBanyeckuin npecc bubamorexa LIOK
AP P https://m.edsoo.ru/ff0a3136
40 MaHomeTpbl. [opLIHEBOM KUAKOCTHbLIN
Hacoc
Atmocdepa 3eman. MpuunHbl
a1 CyLL,ecTBOBaHUA BO3AYLIHON 060104KM Bubnunoteka LLOK
3emn. 3aBMCMMOCTb aTMOChepHOro https://m.edsoo.ru/ff0a2b5a
[ABNEHMA OT BbICOTbl HAaJ, yPOBHEM MOpPSA
42 Bec Bo3ayxa. ATmocdepHoe gasneHne bubauotexa LIOK
AvXa. proe A https://m.edsoo.ru/ff0a2b5a
43 N3mepeHne aTmochepHOro AassieHus. Bubnnoteka LLOK
OnbIT Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBMCMMOCTb aTMOCPEPHOro AaBAeHUs OT Bubnnoteka LOK

BbICOTbl Ha4, YPOBHEM MOpA

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

Bbapometp-aHepoua. ATmochepHoe

Bubnnoteka LOK

45
OaB/IeHNE Ha Pa3/INYHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 PeweHue 3agay no teme "AtmocoepHoe
nasneHue"
[encTene XNAKOCTM U ra3a Ha
47 NOrpyXeHHoe B HUX Teno. ApxmmenoBsa bubauotexa LIOK
Py $AP A https://m.edsoo.ru/ff0a3276
cvna
NabopaTtopHasa pabota «OnpeaeneHne
48 BbITa i BZ!O eFi o e”pc BylOLLEN Ha bubnnoreka LIOK
bITaNKN " cunbl, gencrt MH
- A yioth https://m.edsoo.ru/ff0a33fc
TeNo, NOrPyKEHHOE B XKUAKOCTbY
NabopatopHan paboTa no Teme
49 «NccnepoBaHme 3aBUCMMOCTH Beca Tesia B Bubnnoteka LLOK
BOZe OT 06BbEMA NOrPYyKEHHOM B XKUAKOCTb https://m.edsoo.ru/ff0a3514
Yyactu Tena»
50 MnaBaHue Ten bubamorera LIOK
https://m.edsoo.ru/ff0a3a96
NabopaTtopHasna paboTa "KoHcTpynpoBaHue
51 apeomMeTpa UAN KOHCTPYUPOBaHME N04KN
n onpeaeneHune eé rpysonogbémHocTn"
PeweHue 3agay no Temam: «MnasaHue
52 cypnos. BosgyxonnasaHue», «[lagneHune bubanorexa LIOK
. xonnaBaHue», «aBneHu
vA Ay N https://m.edsoo.ru/ff0a3654
TBEPAbIX TEN, }KUAKOCTEW U ra30B»
53 MexaHun4yeckan paboTa

Bubnnoteka LOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a33fc

https://m.edsoo.ru/ff0a3f82

54

MowHocTb. EAMHMLbLI MOLWHOCTH

Bubnnoteka LOK
https://m.edsoo.ru/ff0a3{82

55

Ypok-uccnegosaHue "Pacyét MOLHOCTH,
pa3BMBaemoi Npu nogbEme no fectHuue"

56

MpocTble mexaHM3Mbl. Pblyar. PaBHoBecue
CWAN Ha pblyare

57

KoHTposibHaA paboTa no Teme «/[laBneHue
TBEPAbIX TeN, XUAKoCTel v rasos» /
Bcepoccuiickas nposepoyHas paboTa

58

PesepBHbIli ypoK. PaboTa ¢ TeKcTamu no
Teme «[laBneHne TBEPALIX TEN, HKUAKOCTEN
n rasoe» / Bcepoccuiickan npoBepoYHas
paboTa

Bubnnoteka LOK
https://m.edsoo.ru/ff0adffe

59

Pbluaru B TexHUKe, BbITy 1 Npupoae.
NabopaTtopHas paboTa «MccnemosaHne
YCNOBUIA paBHOBECUA pblyara»

0.5

Bubnnoteka LOK
https://m.edsoo.ru/ff0a478¢

60

PeweHune 3agay no teme «Ycnosus
paBHOBECUA pblyara»

Bubnnorteka LOK
https://m.edsoo.ru/ff0a48a6

61

KoadodumumneHT nonesHoro gencrama
mexaHu3ma. JlabopaTtopHas paboTa
«M3mepeHune KM HaKNOHHOM NAOCKOCTU»

0.5



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

PelweHune 3aga4 no teme "PaboTa,

Bubnnoteka LOK

62 1
molHocTb, KNAa" https://m.edsoo.ru/ff0a4c48
63 MexaHun4yeckan aHeprua. KuHeTuyeckas u 1 Bubnnoteka LLOK
noTeHUMaibHasA IHeprus https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHeHMa MmexaHn4Yeckom sHeprum | 1 bubamorera LIOK
P P https://m.edsoo.ru/ff0a4360
YpPOK-3KCNEPUMEHT No Teme
"IKcnepvmeHTanbHOE onpeaeneHme
65 N3MEHEHUA KUHETUYECKOM U 1 1
NnoTeHLUMabHOW SHEepPrum Npun ckaTbiBaHUN
Tesia No HaKNOHHOM naockocTn"
66 KoHTposibHan paboTta no teme «PaboTa u 1
MOLLHOCTb. JHEeprma»
7 Pe3epBHbIl ypoK. PaboTa c Tekctamu no 1 Bubnnoteka LOK
Teme "MexaHuyeckoe asuKeHne" https://m.edsoo.ru/ff0adeec6d
68 PesepBHbIli ypoK. PaboTa ¢ TekcTamu no 1
Teme "PaboTta. MowHoOCTb. dHeprua"
OBLUEE KOJTIMYECTBO HYACOB MO NMPOrPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48

8 KNIACC

Konnuyectso yacos
[JaTa DNeKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3soBaTtesibHble pecypchbl
paboTbl paboTbl
OCHOBHblEe NONOXKEHUA MONEKYNAPHO-
1 eTUdeCKOM TEo o e 1 Bubnnoteka LOK
KMHETUYECKOWN TEOPUUN U UX OMbITHbI
P https://m.edsoo.ru/ff0a5256
noaTBepP:KAeHUA
2 Macca 1 pazmep aTOMOB U MONEKYN 1
3 Mopaenu TBEpAOro, KMUAKOTo 1 1 Bubnanoteka LOK
razoo6pasHOro COCTOAHMI BelllecTsa https://m.edsoo.ru/ff0a540e
Ob6bsacHeHMe CBOUCTB TBEPAOrO, KUAKOro
4 M ra3006pPa3HOro COCTOAHWI BeLLeCTBa Ha 1
OCHOBE NONOXEHWUN MOJIEKYIAPHO-
KMHETUYECKoM Teopun
5 Kpucta ecKkme n amopodHbie Tena 1 bubamorera LIOK
NCTaNnYeckne n am Hble Ten
P P https://m.edsoo.ru/ff0a5800
6 CmaumBaHme U KanunaapHoOCTb. 1 Bubnnoteka LOK
MoBEPXHOCTHOE HATAXEHUE https://m.edsoo.ru/ff0a5530
7 Tennosoe pacwimpeHue n cxkatue 1 bubauotexa LIOK
P P https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

Temnepatypa. CBA3b TemnepaTypbl CO

YAENbHOM TEN/I0EMKOCTHM BellecTsa"

8
CKOPOCTbIO TENI0BOIO ABUXEHUA HYaCTUL,
9 BHyTpeHHAs sHeprusa. Cnocobbl Bubnnoteka LLOK
N3MEHEHMA BHYTPEHHEN 3HEepPrun https://m.edsoo.ru/ff0a5¢c60
10 Buabl Tennonepenayn bubauotexa LIOK
A PeA https://m.edsoo.ru/ff0a6412
Ypok-KoHdpepeHuus "MpaKkTnyeckoe
1 MCMNo/Ib30BaHWE TEMI0BbIX CBOUCTB Bubnunoteka LLOK
BELLECTB M MAaTEPUaAsIOB B LENsX https://m.edsoo.ru/ff0a65c0
3HeprocbeperkeHma"
12 Konunuectso tennoTol. YaenbHasn Bubnnoteka LOK
TENN0EMKOCTb https://m.edso0o.ru/ff0a6976
13 YpaBHeHMe TenoBoro 6anaHca. Bubnnoteka LLOK
TennoobmeH v TensioBoe paBHOBECKE https://m.edsoo.ru/ff0a7088
NabopaTtopHana paboTa "UccneposaHue
14 ABNIEeHMA Ten100bmMeHa NpM CMeLnBaHUN bubanoreka LOK
. . P | https://m.edsoo.ru/ff0a6a98
XOJIOAHOM M ropAYen Boabl
PacueTt KonnyecTBa TeNNOTHI,
15 HeobxoAMMOro A5 HarpeBaHua Tena u
BbI4E/1AEMOr0 UM MNPU OXNAXKAEHUN
16 NabopaTtopHas paboTa "OnpeaeneHune Bubnnoteka LLOK

https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60

3Hepr|/|ﬂ TONAMBA. YaenbHaAa TensioTa

Bubnnoteka LOK

17
cropaHus https://m.edsoo.ru/ff0a7b5a
MnaBneHue n oTBepaeBaHMe

18 KpUcTananyeckmx ten. YaenbHasa Tennota bubauotexa LIOK

P s https://m.edsoo.ru/ff0a71d2

nnaBaeHus

19 NabopaTtopHas paboTa "OnpeaeneHune Bubnunoteka LLOK
yAeNbHOW TennoTbl NnasaeHma abaa" https://m.edsoo.ru/ff0a72fe

20 MapoobpasoBaHue N KOHAEHCcaUums. Bubnunoreka LLOK
UcnapeHue https://m.edsoo.ru/ff0a740c¢
KunneHue. YaenbHaa TennoTta

21 napoobpasoBaHUA U KOHAEHCAUUMN. Bubnnoteka LOK
3aBMCMMOCTb TEMNEPATYPbl KUMEHUA OT https://m.edsoo.ru/ff0a786¢
aTmocdepHoro gassiieHuns
BnakHoCTb Bo3ayxa. JlTabopaTopHas

22 abota "OnpeaeneHne oTHOCUTENbHOM bubauotexa LIOK
P PeA | https://m.edsoo.ru/ff0a7628
BN1a*KHOCTU BO34yXa

’3 PeweHune 3aaay Ha onpeaeneHue
BNaXKHOCTU BO34yXa
MpuHUMNbI PaboTbl TENNOBbLIX ABUraTeNed.

24 MapoBasa TypbuHa. [Buratens
BHYTPEHHEro cropaHms

55 KMNA tennosoro asuratena. Tennosble Bubnnoteka LLOK

ABUraTeNiM v 3alLlmMTa OKpYsKatoLel cpeapl

https://m.edsoo.ru/ff0a7c7c¢c



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7b5a

3aKoH COXpaHeHNA N npespalLleHnA

26
3Heprum B TENNIOBbIX NpoLLeccax
MoaroToBKa K KOHTPO/IbHOM paboTe no
27 eme "Tennosble ABne N3meHeHune bubauotexa LIOK
Tem naoBble fiBNeHnA. M13meHeHun
N N https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOAHMMN BeLLLecTBa
KoHTposibHan paboTa no Teme "Tennosblie
Bubnnoteka LOK
28 ABNEHNA. M3meHeHMe arperaTHbIX
. \ https://m.edsoo.ru/ff0a86ae
COCTOAHUI BeLLecTBa
29 dnekTpusauma ten. [lga poga
3/IEKTPUYECKMX 3apAL0B
30 Ypok-uccnegosaHue "InekTpusauns ten
MHAYKUMEN U NPU CONPUKOCHOBEHUN"
31 B3aumogencTemne 3apaKeHHbIX Ten. 3aKoH Bubnunoteka LLOK
KynoHa https://m.edsoo.ru/ff0a87¢4
dneKkTpuyeckoe nosne. HanparkeHHOCTb
32 aneKktpuyeckoro nond. MpuHumnn bubamoreka LIOK
P P . https://m.edsoo.ru/ff0a8a0a
CYynepnosnummn 31eKTPUYECKUX Nonemn
33 HocuTtenun anekTpnyecknx 3apaaos.
dnemeHTapHbIN 3apaa. CTpoeHme aTtoma
34 MpoBOAgHUKM N ANINEKTPUKU. 3aKOH Bubnnoteka LOK
COXpPaHEHMA 3NEKTPMYECKOrO 3apaaa https://m.edsoo.ru/ff0a8ef6
35

PelseHune 3a4a4 Ha NpMMeEHeHMe CBOCTB

Bubnnoteka LOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a86ae

INNEKTPUYECKUX 3apAa0B

https://m.edsoo.ru/ff0a90cc

INEeKTPUYECKNIA TOK, YCII0BUA €ro

Bubnnoteka LOK

36 CYLLLECTBOBAHMA. MCTOUHUKN
vt https://m.edsoo.ru/ff0a95a4
3NEeKTPUYECKOro TOKa
37 LencrTens anekTpmyeckoro Toka bubauotexa LIOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnegosanue "evictene
38 3/1eKTPUYECKOro NosA Ha NPOBOAHUKM U 1
ON3NEKTPUKKM"
39 DNEeKTPUYECKMI TOK B MeTannax, Bbubnunoteka LLOK
UOKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DNeKTpUYecKas uenb 1 eé cocTaBHbIe
yactu
a1 Cuna Toka. JlabopaTopHas paboTa 05 Bubnnoteka LLOK
"NamepeHune n perynnmpoBaHue cuibl TOKA" ’ https://m.edsoo.ru/ff0a8bd6
dneKkTpuyecKkoe HanpsaxeHue. BonbtmeTp.
42 NabopaTtopHas paboTa "UamepeHune n 0.5 bubauotexa LIOK
patopranp "p ' https:/m.edsoo.ru/ff0a9e14
peryMpoBaHue HanpsxeHus
43 ConpoTtusneHne NpoBogHUKA. YaenbHoe Bubnnoteka LOK
COMPOTUB/IEHME BELLECTBA https://m.edsoo.ru/ff0aa738
NabopaTopHasa paboTa "3aBucMmocTb Bubanoteka LLOK
44 1

3NEKTPUYECKOro CONpPoTUBAEHMUA
NPOBOAHUKA OT €ro A/INHbI, NAoLLaAM

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0aa738
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nonepedyHoro cevyeHna n MaTepmana“

3aBUCUMOCTb CUNbI TOKA OT HanpAaxeHuA.

Bubnnorteka LOK

45
3akoH Oma a8 yyacTKa uenu https://m.edsoo.ru/ff0aa44a
NabopaTtopHas paboTa "UccnepoBaHue
46 3aBUCUMOCTU CUJIbl TOKA, UAyLLEro Yyepes Bubnnoteka LOK
pesncTop, OT CONPOTUBNEHUS pe3ncTopa 1 https://m.edsoo.ru/ff0aa04e
HanpAKeHua Ha pesucTope"
47 MocnepoBaTenbHoe M NapannefbHoe
coeanHeHWsA NPOBOAHNKOB
NabopaTtopHana paboTa "MpoBepKa
48 npaBuaa CIOXKEHMA HaNpPsKeHUM npu Bubnunoteka LLOK
nocneaoBaTeNbHOM COeANHEHUU ABYX https://m.edsoo.ru/ff0aaas58
pesucrtopos"
NabopaTtopHana paboTa "MpoBepkKa
49 npasuna 4aa cuabl TOKa Npu bubauotexa LIOK
P A P \ https://m.edsoo.ru/ff0aadle
napaniieNbHOM COeAMHEHUM PE3UCTOPOB
PelweHune 3a4a4 Ha NpUMeEHeHne 3aKoHa
50 o oro Bubnunoteka LLOK
Ma 419 Pa3/IMYHOro coeguHeHus
ANA P A https://m.edsoo.ru/ff0aaf8a
NpPOBOAHUKOB
51 PaboTa M MOLLHOCTb 3/IEKTPUYECKOro TOKa. Bubnunoteka LLOK

3aKoH [xoyna-JleHua

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a

NabopaTtopHas paboTa "OnpeaeneHune

Bubnnoteka LOK

52 paboTbl U MOLLHOCTU 3/1EKTPUYECKOTo
.\ https://m.edsoo.ru/ff0ab3e0
TOKa
dNeKTpuYecKkue uenu u notpeburtenu
53 N 6 K Bubnaunoteka LLOK
3NeKTpUYecKo aHeprum B bbITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMblKaHUue
54 MocTosAHHbIE MarHUTbI, UX
B3aMMOAENCTBME
. Ypok-uccnegosaHue "N3yyeHune nonemn Bubnnoteka LOK
NOCTOSAHHbIX MarHMToB" https://m.edsoo.ru/ff0ac3d0
56 MarHuTtHoe none. MarHutHoe none 3emnu Bubnnoteka LOK
M ero 3HayeHue ANA XU3HU Ha 3emne https://m.edsoo.ru/ff0acOba
MoAaroToBKa K KOHTPO/IbHOM paboTe no
57 Teme "INeKTpuyecKme 3apaapl. Bubnnoteka LOK
3apsrKeHHble Tesa U UX B3auMogencTeus. https://m.edsoo.ru/ff0abd2c
MOCTOSIHHbIN 3NEKTPUYECKNI TOK"
KoHTposibHana paboTa no Teme
"IneKkTpuyeckue 3apaabl. 3apsarKeHHble
. . Bubnnorteka LOK
58 Tena n ux B3aumoaencrauns. NMocToaHHbIN
. . https://m.edsoo.ru/ff0abead
aneKkTpuyeckuin Tok" / Bcepoccuiickas
nposepoyHas paboTa
Pe3sepBHbIli ypoK. PaboTa c TekcTamm no
\ . . Bubnunoteka LLOK
59 Teme "MOCTOAHHbIN 31eKTpUYeckuii Tok" /

Bcepoccuiickas nposepoyHan paboTa

https://m.edsoo.ru/ff0acdc6d



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba

60

OnbIT OpcTega. MarHutHoe none
3NeKTpuYecKoro Toka MarHuTHoe none
KaTYLUKN C TOKOM

Bubnnoteka LOK
https://m.edsoo.ru/ff0ac1d2

61

MpYmeHeHWe 3/1eKTPOMarHMTOB B TEXHUKE.
NabopartopHas paboTa "U3yyeHune
AEeNCTBUS MAarHUTHOMO NO/A Ha NPOBOAHMK
c ToKom"

0.5

Bubnnorteka LOK
https://m.edsoo.ru/ff0ac74a

62

dneKkTpoaBUraTesib MOCTOAHHOIO TOKa.
Mcnonb3oBaHWe anekTpoaBuraTeneii
TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHcnopTe. JTabopaTopHas paboTa
"KoHcTpynpoBaHue 1 usydyeHme pabotbl
anekTpogsuratena”

Bubnunoteka LLOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTbl ®apagen. 3aKoH
3NEKTPOMArHUTHOM MHAYKLMK. [paBunao
JleHua

64

dneKkTporeHepaTop. CNocobbl NoNyYeHUs
3NEKTPUYECKOW SHepPrun. INeKTpocTaHLUn
Ha BO30OHOB/IAEMbIX UCTOYHMKAX SHEPTUN

65

MoaroToBKa K KOHTPO/IbHOM paboTe no
Teme "INEKTPUYECKME U MArHUTHbIE
asneHua"

66

KoHTposibHaa paboTa no Teme
"INeKTprUUYECKNE U MarHUTHbIE ABeHUA"

Bubnnoteka LOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a

Pe3epBHbIli ypoK. PaboTa ¢ TeKcTamu no

Bubnnoteka LOK

67 1

Teme "Tensiosble asneHna" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIli ypoK. PaboTa ¢ TekcTamu no 1

Teme "MarHutHble asneHuna"
OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 68 14.5



https://m.edsoo.ru/ff0acc5e

9 KNIACC

Konunyectso yacos
[Jata 3neKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTponbHbIe MpakTnyeckme n3yyeHun obpa3oBaTesibHble pecypcbl
paboTbl paboTbl
1 MexaHu4yeckoe asukeHve. MatepuanbHan 1
TOYKa
5 Cucrtema otcyeta. OTHOCUTENBLHOCTb 1 Bubnunoteka LOK
MEeXaHWUYeCKoro ABUXKeHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOe NnpAMoanHenHoe aguxkeHme | 1 bubnnoreka LIOK
P P A https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOSNHENHOE
4 ABuxKeHue. CpegHAA U MrHOBEHHasA 1
CKOpOCTb
5 MpsmonuHenHoe paBHOYCKOpPEHHoe 1 Bubnunoteka LLOK
ABUXKeHue. YcKopeHue https://m.edsoo.ru/ff0ad8d4
CKopoCTb NPAMONNHENHOrO
6 paBHOYCKOPEHHOro ABuKeHua. Npaduk 1
CKOpOCTH
NabopaTtopHaa paboTa "Onpeaenexue
7 CKO I:)evap e ap 7 aBHOpCKO €HHO 1 1 bubauorexa LIOK
Tenan M
yexop PP . yeKop . https://m.edsoo.ru/ff0adb18
OBUXEHMW MO HAaKJIOHHOM MJIOCKOCTH



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

8 CBobogHoe nageHue Ten. OnbiTobl Manunesn
PaBHOMEpHOE ABUMKEHUE MO OKPYKHOCTU.
9 Mepwuopa 1 yacToTa obpalteHua. JInHeHan bubauorexa LIOK
PUOA patl ' https://m.edsoo.ru/ff0ae176
W yrnoBas CKOpOCTH
10 LleHTpocTpemuTenbHOe yCKopeHue
11 MepBbii 3aKOH HbloTOHa. BekTop cusbl bubauorexa LIOK
P ' P https://m.edsoo.ru/ff0aec612
12 BTopoit 3akoH HbloToHa. Bubnunoteka LLOK
PaBHOAaelCTBYIOWAA cCUNa https://m.edsoo.ru/ff0ae72a
13 TpeTuit 3akoH HbtoToHa. Cynepnosmumsa cun bubauorexa LIOK
P Foynep 4 https://m.edsoo.ru/ff0ae982
14 PeweHwe 3a0a4 Ha NnpumeHeHMe 3aKOHOB Bubnunoteka LOK
HbloToHa https://m.edsoo.ru/ff0acb6c
Bubnnoteka LLOK
15 Cuna ynpyrocTtu. 3akoH lNyKa
yney y https://m.edsoo.ru/ff0aeca2
16 PeweHue 3aga4 no teme «Cmna ynpyroctm»
17 NabopaTtopHas paboTta «OnpeaeneHue Bubnnoteka LLOK
YKECTKOCTU MPYHKUHbI» https://m.edsoo.ru/ff0ace28
18 CUna ToeHMA Bubnunoteka LOK
P https://m.edsoo.ru/ff0af738
19 PeweHwue 3agay no teme «Cnna TpeHmna»

Bubnnoteka LLOK



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

https://m.edsoo.ru/ff0afa26

NabopaTtopHaa paboTa "OnpeaeneHue

bubnnoteka LLOK

20
KoadpdUUMEHTa TPEHUS CKONbKEeHUsA" https://m.edsoo.ru/ff0af8be

71 PeweHune 3aga4 no teme "3aKoHbl Bubnnoteka LLOK
HbtoToHa. Cuna ynpyroctu. Cuna TpeHma" https://m.edsoo.ru/ff0afb8e
Cuna TAXKeCTU 1 3aKOH BCEMUPHOTO

22 AroteHuA. YckopeHue ceoboaHoro bubsworexa LIOK
TATOTEHUA. YCKOpeH#u Hor

P a https://m.edsoo.ru/ff0af044
nageHus
Ypok-KoHpepeHuus "ABuKeHne Ten BOKpyr

23 rpaBuTaumoHHoro ueHTpa (ConHevHasn
cuctema). Fanaktukn'"

)4 PeweHwne 3aga4y no teme "Cnna TAXKECTU U Bubnunoteka LOK
3aKOH BCEMMUPHOTO TAroTeHma" https://m.edsoo.ru/ff0af5{8

55 MNepBasa KoCcMMYeCcKana CKOPOCTb. Bubnunoteka LLOK
HesecomocTb M neperpysKku https://m.edsoo.ru/ff0af33c
PaBHOBecHe maTepuanbHOM TOUKM.

26 AbcontoTHO TBEpAOE Teno. PaBHoBecKe Bubnunoteka LOK
TBEPAOro Tena ¢ 3aKpennéHHOM ocbio https://m.edsoo.ru/ff0afe36
BpaweHna. MomeHT cunbl. LleHTp TAXKecTH
PaBHOBecHe maTepuanbHOM TOUKM.

27 AbcontoTHO TBEpPAOE Teno. PaBHoBecue

TBEPAOro TeNa € 3aKpenaEHHOM OCbio
BpaweHna. MomeHT cunbl. LleHTp TAXKeCTH



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be

PelweHue 3aga4 no teme "MOMEHT CUNbI.

Bubnnoteka LLOK

28
LieHTp TAxecTn" https://m.edsoo.ru/ff0b02b4
MoAaroToBKa K KOHTPO/IbHOW paboTe no
29 Teme "MexaHuuyeckoe apuxkeHne bubnmorexa LIOK
B "p' ' https://m.edsoo.ru/ff0b0408
Bsaumogelicteue Ten
KoHTpo/sibHana paboTa no Teme
30 "MexaHun4yeckoe ABUKEHUe bubauorexa LIOK
- A . ' https://m.edsoo.ru/ff0b06ec
B3aMmogpeuncreme ten
Umnynbe Tena. Umnynbc cunbl. 3akoH
31 COXpaHeHna nmnynabca. Ynpyroe u bubauorexa LIOK
i Y . Py https://m.edsoo.ru/ff0b07fa
Heynpyroe B3aMmoaencTame
32 PeweHwe 3apa4 no Teme "3aKoH Bubnunoteka LOK
CcoXpaHeHua numnynabca" https://m.eds00.ru/ff0b096¢
33 YpokK-KoHdpepeHuus "PeakTuBHoe
OBUMKEHMeE B NpUpoae N TexHnke"
34 MexaHnyeckan paboTa 1 MOLLHOCTb bubauorexa LIOK
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa cunbl TAXKECTH, CUAbI YIIPYTroCTU U Bubnnoteka LOK
CUAbI TPEHUA https://m.edsoo.ru/ff0b0db8
NabopaTtopHana paboTta «OnpeaeneHne
36 paboTbl CUNbI TPEHUA NPU PABHOMEPHOM

ABUXEeHWUN Tena no I'OpVISOHTaJ'IbHOVI
noBEPXHOCTU»



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec

CBA3b 3Heprnu 1 pabotbl. MNoTeHuManbHasA

37
aHeprusa
38 KnHeTuyeckas sHeprmna. Teopema o Bubnnoteka LLOK
KMHETMYECKOM SHEeprnm https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUA IHEPTNUM B MEXAHUKe
40 NabopaTtopHana paboTa «M3yyeHne 3aKoHa Bubnunoteka LOK
COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebatenbHoe ABUKEHME U €70 Bubnnoteka LLOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxatowme KonebaHuaA. BbIHyKAeHHbIE Bubnunoteka LLOK
KonebaHuA. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaTemMaTUYeCKNI U NPYKUHHBIA MAaATHUKK
YpoK-uccnegosaHme «3aBMCMMOCTb
44 neprMoaa KonebaHWi OT }KeCTKOCTH bubauorexa LIOK
phoa https://m.edsoo.ru/ff0b197a
NPYXWHbI U MaccCbl rpy3a»
45 MpeBpaleHne SHEPTUN NPU MEXAHUYECKUX
KonebaHumAx
NabopaTtopHas paboTta «OnpeneneHne
46 l4aCToFT)b| Mpne VIF()) a Kone6a2m7| bubauorexa LIOK
phoAa https://m.edsoo.ru/ff0blaec
NPYXNUHHOrO MasATHMKa»
47 NabopaTopHan paboTa «MposepKa

He3aBMCMMOCTU Nepuoaa konebaHum

Bubnunoteka LLOK



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b12fe

rpysa, NoABELUEHHOrO K HUTK, OT Macchbl
rpysa»

https://m.edsoo.ru/ff0b197a

48

MexaHun4yeckne BoaHbl. CBOMCTBA
MeXaHMYeCKNX BOJIH. [TpofonbHbIe M
nonepeyHblie BOJIHbI

bubnnoteka LLOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-KoHpepeHuus "MexaHuyeckme
BOJIHbI B TBEPAOM Tene. CelicMuyeckne
BO/HbI"

50

3ByK. PacnpocTpaHeHue n oTpaxeHue
3BYKa

51

Ypok-uccnegosaHue "HabnwogeHue
3aBUCUMOCTM BbICOTbI 3BYKa OT YacTOThb!"

52

POMKOCTb 3BYyKa M BbICOTa TOHa.
AKYCTUYECKMI Pe30HAHC

53

YpoK-KoHdpepeHuus "YnbTpasByk u
MHPA3BYK B NpMpoae M TeXHUKe"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0b23ca

54

MoAroToBKa K KOHTPOAbLHOM paboTe no
Teme "3aKoHbl coxpaHeHuna. MexaHudeckune
KonebaHua 1 BONHbI"

Bubnnoteka LOK
https://m.edsoo.ru/ff0b25f0

55

KoHTposibHan paboTta no Teme "3aKOHblI
coxpaHeHun. MexaHuuyeckume konebaHua u
BO/IHbI"



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

3HEKTpOMaFHMTHOEHOﬂe.

Bubnnoteka LLOK

56
SNEeKTPOMarHUTHbIE BOIHbI https://m.edsoo.ru/ff0b2abe
57 CBOWICTBa 3/1EKTPOMArHUTHBIX BOJH
Ypok-KoHdpepeHuus "Lkana
58 9/IEKTPOMArHUTHbIX BOH. Micnonb3oBaHue Bubnunoteka LOK
3N1EeKTPOMArHUTHbIX BOJIH 415 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBasn"
YpoK-uccnegosarue "M3yyeHme cBOMCTB
59 S TeKTDOMA BO/H € NOMOLLbIO bubnnoteka LLOK
JIEKTPOMArHUTHbIX BOJIH C MOMOLLb
P \ W https://m.edsoo.ru/ff0b2c6¢
mobunbHoro TenedoHa
60 PeweHwne 3aga4 Ha onpeaeneHune 4acToTbl
N OJINMHbI 3N1E€KTPOMArHUTHOMN BOJIHbI
61 DNeKTpOMarHMTHaA NpMpoaa ceeTa. Bubnnoteka LLOK
CkopocTb cBeTa. BosiHOBbIe CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
NcTouHUKKM cBeTa. MpamonnHeinHoe
62 acnpocTpaHeHue ceeTa. 3atmenuna ConHua bubamoreia LOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
n JlyHbl
3aKOH OTparkeHunA ceeTa. 3epKana.
63 PeweHune 3agay Ha eHeHune 3aKoHa bubnnoreka LIOK
LEeHN 4 Ha NPUMEHEHMU KOH
A P https://m.edsoo.ru/ff0b38c4
OTpakeHuA cBeTa
64 MpenomneHune ceeta. 3aKoH NpenoMAEHNA Bubnunoteka LLOK

CBETa

https://m.edsoo.ru/ff0b3aeca



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

MNonHoe BHYTPEHHEE OTPaXKeHne ceeTa.

Bubnnoteka LOK

65 Mcnonb3oBaHWe NOIHOrO BHYTPEHHEro
yp https://m.edsoo.ru/ff0b3c5¢c
OTPa*KeHUs B ONTUYECKNX CBETOBOAAX
NabopaTtopHas paboTa "UccnepoBaHue
66 3aBUCMMOCTM yr1a NPeNoMIeHUA
CBETOBOrO /ly4a OT yr/a NafeHusA Ha
rpaHuue "Bo3gyx-ctekno""
YpokK-KoHdpepeHums "UcnonbsoBaHne
67 MOJIHOTO BHYTPEHHEro OTPaXKeHUA:
CBETOBOZAbI, ONTMKOBO/IOKOHHas CBA3b"
68 JInH3bI. ONTUYECKaA cMaa NNH3bI bubnuorexa LIOK
' https://m.edsoo.ru/ff0b3f2¢
69 MocTpoeHne n3obpaxkeHnin B INH3ax bubamoreia LOK
P P https://m.edsoo.ru/ff0b444a
NabopaTtopHas paboTa "OnpeaeneHune
70 dok (E)Hor: accioﬂva " o:T::ecr(oﬁ CuAbI bubauorexa LIOK
y pu . https://m.edsoo.ru/ff0b4206
cobupatoLLeit AnH3bI
- Ypok-KoHpepeHuus "OnTuyeckue Bubnunoteka LLOK
NMH30Bble Npubopb!” https://m.edsoo.ru/ff0c0a7e
72 [na3 Kak onTMyecKaa cuctema. 3peHue bubauotexa LIOK
2P https://m.edsoo.ru/ff0b4684
73 Ypok-KoHpepeHuus "dedeKkTbl 3peHuna. Kak

COXPaHUTb 3peHune”



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c

PasnoxeHne 6enoro ceeTa B CneKkTp.

Bubnnoteka LOK

74 OnbITbl HotoTOHA. CnoxeHne cnekTpanbHbIX
P https://m.edsoo.ru/ff0c0f4c
usetos. [lucnepcua ceeta
NabopaTtopHaa paboTa "OnbITbl MO
75 pa3noxeHuto 6esoro cBeta B CNEKTp U Bubnunoteka LLOK
BOCMPUATHMIO LiBETa NPeAMETOB Npu nUX https://m.edsoo.ru/ff0cOe2a
HabnoaeHnn yepes usetosble GUAbLTPLI"
YpoK-npakTuKym "BoJsiIHOBble CBOMCTBA
76 cBeTa: gucnepcus, nHtepbepeHuma
andpakyma"
-7 OnbiTbl Pe3epdopaa M nnaHeTapHas Bubnnoteka LLOK
MoZeNb aToMa https://m.edsoo.ru/ff0c12a8
78 Moctynatbl bopa. Moaens atoma bopa
79 UcnycKkaHue 1 noraoueHmne ceeta aTOMOM. Bubnunoteka LLOK
KBaHTbI. JIMHENYATbIE CNEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-npakTnkym "HabnogeHme cnektpos Bubnunoteka LLOK
ncnyckaHma" https://m.edsoo.ru/ff0c1550
81 PagnoaKkTMBHOCTb U eé BuAabl bubamoreka LIOK
A A https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTomHoOro agpa. HyKnoHHaA Bubnnoteka LLOK
mopaenb https://m.edsoo.ru/ff0c18ac
83 PagmoakTmBHbIe npespaweHna. N3oTtonbl

Bubnnoteka LLOK



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c

https://m.edsoo.ru/ff0clal4

PeweHue 3aga4 no teme: "PagnoaKktmsHble

bubnnoteka LLOK

84
npespatweHmna” https://m.edsoo.ru/ff0c1b4a

85 MNepwnop nonypacnaga
Ypok-KoHpepeHuus "PagmnoakTnsHblie

86 M:ﬂ quMf Bpn : oae I\f\"e nunHe bubanoreka LIOK

YACHA B NPUPOAS, MEAMIMHE, https://m.edsoo.ru/ff0c2126
TEXHUKE

87 AlpepHble peakummn. 3aKoHbI COXpPAHEHMA Bubnunoteka LOK
3apA40BOro M MacCcoBOrO Yncen https://m.edsoo.ru/ff0c1¢c58
SHeprua cBA3W aTOMHbIX agep. CeAsb Bubnunoteka LLOK

88
Macchl ¥ 3Heprum https://m.edsoo.ru/ff0c1d7a

89 PeweHune 3aga4y no teme "AgepHoble
peakumn"

90 PeaKkuuun cnHtesa n genenua agep. bubnnoteka LLOK
NcToYHUKM 3Heprum ConHua v 3BE3L, https://m.edsoo.ru/ff0c1e88
Ypok-KoHdpepeHuus "AnepHan sHepreTuka.

91 JencTBuA pafMoaKTUBHbIX U3TYYEHUI Ha
KMBble opraHM3mbl"

MoaroToBKa K KOHTPObHOM paboTe no
92 Teme "IneKTpoMarHMTHoe none. Bubnnoteka LLOK

DNeKTPOMarHMTHbIE BONHbI. KBaHTOBbIE
agneHua"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1b4a

KoHTponbHas paboTa no teme
"IneKkTpomarHuTHoe noJse.

93
DNEeKTPOMarHUTHbIE BOJIHbI. KBaHTOBbIE
ABneHus"
94 MNoBTOpeHune, 0606LeHMe. JlTabopaTopHbie Bubnunoteka LLOK
paboTbl no Kypcy "B3anmogeiictene ten" https://m.edsoo.ru/ff0c245a
MNoBTOpeHne, 0606LeHNe. PelleHne
95 ACYETHbIX M KaYeCTBEHHbIX 3a4a4 No Teme bubamorexa LOK
E) . A https://m.edsoo.ru/ff0c2572
Tennosble npouecchl
MNoBTOpeHUNe, 0606LWEeHNe. PeleHne
96 ACUYETHbIX M KayeCcTBEHHbIX 3a4a4 No Teme bubauotexa LIOK
EJ o A https://m.edsoo.ru/ff0c2a22
KM tennoBbix gsuratenen
MosTopeHue, obobLlieHne. PeleHne
97 ACYETHbIX M KAaYeCcTBEHHbIX 334a4 No Teme bubauorexa LIOK
P . A https://m.edsoo.ru/ff0c2b30
"KM/ anekTpoycTaHOBOK'
98 MNoBTopeHue, 0b6o6LLeHMe. JTabopaTopHble Bubnnoteka LLOK
paboTbl No Kypcy "CeeToBble ABeHUS" https://m.edsoo.ru/ff0c2¢52
MNoBTopeHue, obobuieHne. PaboTa ¢
99 TEKCTaMM No TeMe "3aKOHbl COXPaHEHMA B bubauortexa LIOK
N P https://m.edsoo.ru/ff0c2d6a
MexaHuKe
100 MNoBTopeHune, obobLeHne. PaboTa ¢ Bubnnoteka LLOK
Tekctamum no teme "KonebaHus v BosHbI" https://m.edsoo.ru/ff0c2e82
101

MNoBTopeHue, ob6obLeHMe. PaboTa ¢

bubnnoteka LLOK



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c245a

TeKcTamu no Teme "CseToBble ABneHUA"

https://m.edsoo.ru/ff0c3044

MosTOopeHue, 0606LeHme. PaboTa ¢

102 TeKkcTamu no Teme "KBaHTOBasA M AaepHas 1
dun3nka"
OBLWEE KOJIMYECTBO HYACOB MO NMPOrPAMME 102 27



https://m.edsoo.ru/ff0c3044

NMPOBEPAEMBbIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHWA OCHOBHOW OBPA30BATE/IbHOM
MPOrPAMMbI OCHOBHOTO OBLLIEEFO OBPA3OBAHUA

7 KNACC

Kog,
npoBepsaemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pe3yabTaTbl OCBOEHMA OCHOBHOM
obpasoBaTeNbHOM NPOrpammbl OCHOBHOMO 06Lero obpasoBaHus

1.1

MCNonb3o0BaTb N3y4YeHHbIE NOHATUA

1.2

pasnnyaTh ABAEHUA MO OMMUCAHMIO UX XapPaKTEPHbIX CBOMCTB M Ha OCHOBE
OnNbITOB, AEMOHCTPUPYIOLWMX AaHHOE dM3NYECKoe ABNEHNE

1.3

pacno3HaBaTb NPOABAEHUE U3YUYEHHbIX GM3NYECKUX ABEHNI B OKPYXKatoLLEM
MUpPE, B TOM Yucne pusmnyeckme ABaeHUa B npupoge, Npu sTom nepesoguTb
NPaKTUYECKYLO 3a4a4y B y4ebHYI0, BbIAENATb CYLLECTBEHHbIE CBOMCTBA
(npu3HaKku) dmsmyeckux AsneHUM

1.4

OMNUCbIBaTb U3yYeHHble CBOMCTBA TeN U GU3MYECKME ABNEHMUA, UCNOJb3YS
du13nYecKkne BeMUYNHLI, NPU ONUCAHUKN MPABUIbHO TPAKTOBaTb GU3NUECKUI
CMbIC/1 UCNOJIb3YEMbIX BENNYMH, UX 0O03HAYEHUS U eaMHULLbI GU3UYECKMX
BE/IMYMH, Haxo4uTb GOPMY/ibl, CBA3bIBALOLLME AaHHYIO PUINYECKYHO BENMUUNHY C
APYTMMU BEIMYMHAMM, CTPOUTL rPadUKM U3YyYEHHbIX 3aBUCUMOCTEN
bM3NYECKUX BEANYMH

15

XapaKTepu3oBaTb CBOWCTBA Te/l, PU3NYECKMUe ABNEHNA U NPOLLECChI, UCMO/b3YA
M3yYeHHble 3aKOHbI, NPW 3TOM AaBaTb CI0OBECHYIO GOPMYIMPOBKY 3aKOHa U
3anucbiBaTb €ro MaTeMaTMyecKkoe BblpaxeHune

1.6

06BACHATL PU3MYECKME ABEHMA, NPOLLECCHI U CBOMCTBA TE/, B TOM YMUC/IE U B
KOHTEKCTEe CUTYauuit MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb
NPUYNHHO-CNEACTBEHHbIE CBA3U, CTPOUTL 0ObACHEHME U3 1 — 2 NOrUYeCcKnx
LWaroB ¢ onopon Ha 1 — 2 n3y4yeHHbIX CBOMCTBA GU3NYECKUX ABEHNN,
dM3MYECKMX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pelwaTb pacyéTHble 3a4a4n B 1 — 2 AeicTBmA, UCNO/b3yA 3aKOHbI U GOpMYybl,
cBA3bIBatOWMeE GU3NYECKME BEIMUYNHDBI: HA OCHOBE aHa/IM3a YC10BUA 3a434m
3anucbiBaTb KpaTKoe yCN0BUE, NOACTaBAATb QU3NYECKME BENNYUHBI B GOpMYbl
M NPOBOAUTb PACYETbI, HAXOAMTb CNPaABOYHbIE JAHHble, HeobxoaMMble oA
peLleHuns 3a4a4, OLEeHUBATb PEASTUCTUYHOCTb NONYYEHHON GU3MYECKON
Be/INYMHbI

1.8

pacno3HaBaTb I'IpO6l1€MbI, KOTOpble€ MOXHO pewnTb NpY NOMOLLU ¢M3MH€CKMX




MEeTOZ,0B, B ONNCAHWUM UCCNeL0BaHUA BbIAENATb NPOBEPAEMOE NPeano/oxKeH e
(rvnoTesy), pasnnyaTb U MHTEPMNPETUPOBATL MOYYEHHbI Pe3yNbTaT, HaX0AMTb
ownbKM B xoLe onbITa, AeNaTb BbIBOAbI MO €ro pesybTatam

1.9

NPoOBOAUTb OMbITbl MO HabAOAEHMIO GUBNYECKUX ABNEHUIA NN GU3NYECKNX
CBOMCTB Ten: GopMyanpoBaTb NpoBepsemble NPeanonaoXKeHUs, cobmupaTtb
YCTaHOBKY U3 Npea/ioXKeHHOro 060pyA0BaHMA, 3aMMCbIBaTb X0 OMbiTa U
bopmynmpoBaThb BbIBOAbI

1.10

BbIMO/IHATL MPSAMbIE U3MEPEHWUSA C UCMOb30BaHNMEM aHAIOTOBbIX U LUPPOBBIX
npubopoB, 3aNnCbiBaTb NOKa3aHWs NPUOBOPOB C Y4ETOM 3aaHHOM abCoONOTHOM
NorpewHoCTU U3MepeHuit

1.11

NpoBOAMUTb UCCeA0BaHNE 3aBUCUMOCTM OAHON GU3NYECKON BENUYUHBI OT
APYroW ¢ UCNob30BaHMEM MPAMbIX U3MEPEHUI, Yy4acTBOBaTb B NJIaHUPOBaHUK
yyebHoro nccnenosaHma, cobupatb YCTaHOBKY U BbINONHATb U3MepPeHUs,
cneaya npeasioXKeHHoOMy rniaHy, GMKCMpPOoBaTb pesyabTaTbl NOAYyHEeHHOW
3aBUCMMOCTU PU3NYECKUX BEUUYNH B BUAE NPEASIOXKEHHbIX Tabauny, n rpadmKos,
AenaTb BbIBOAbI MO pe3ynbTaTam UccnenoBaHma

1.12

NpPoOBOAMUTb KOCBEHHbIE N3MEPEHUA GU3NYECKUX BESINUMH, Cheays
npeaaoXKeHHON MHCTPYKLUK: NPU BbINOJHEHUN U3MepPeHNt cobupaTb
3KCNEPUMEHTANbHYHO YCTAHOBKY W BbIYMCAATD 3HAYEHMUE MCKOMOW BEINYMHDI

1.13

cobntopaTth NpaBuaa TEXHWKKW BeaonacHocTM Npu paboTe ¢ 1abopaTopHbIM
obopyaoBaHMem

1.14

YKasblBaTb NPUHLMMbI 4eACTBUA NPUBOPOB N TEXHUYECKUX YCTPOIACTB,
XapaKTepu3oBaTb NPMHLMMbI AEACTBUA U3YYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C MOMOLLLbIO UX ONMCAHMA, UCMONb3YSA 3HAHWA O CBOMCTBAX
bU3NYECKNX ABNEHUI N HeobXoanMble GU3NYECKME 3aKOHbI U 3aKOHOMEPHOCTH

1.15

NPMBOAUTL NPUMEPDI (HaX0AWUTb MHPOPMALMIO O NPMMEPaX) MPAKTUYECKOro
MCMo/Ib30BaHNA GU3NYECKMX 3HAHWNI B MOBCEAHEBHOM M3HMN Ana obecnedyeHun
6e3onacHoCTU Npu 0bpaLLeHnM ¢ NpMbopamm 1 TEXHUYECKMMM YCTPOMCTBAMM,
COXpaHeHuA 340p0BbA U COBA0AEHMA HOPM SKOOTMYECKOro NoBeAEeHUA B
OKpY:KatoLwel cpeae

1.16

OCYLLECTBAATb OTOOP UCTOYHMKOB MHDOPMALMU B CETU UHTEpHET B
COOTBETCTBUM C 3343aHHBIM MOUCKOBbIM 3aMPOCOM, Ha OCHOBE UMEHOLLMXCA
3HaHWI U NYTEM CpaBHEHMA PA3/IMYHBIX UCTOYHWUKOB BbIAENATb MHPOPMALUIO,
KOTOpas ABAAETCA NPOTUBOPEUNBOI M MOXKET BblTb HELO0CTOBEPHOW

1.17

MCMNO/Ib30BaTb MPM BbINOJHEHWUM Y4ebHbIX 334aHNI HAYYHONONYNAPHYIO
nmTepaTtypy GU3NUYECKOro coaeprKaHumsa, CNpPaBoYHble maTepuasbl, PECypcbl CETU
MHTepHeT, BAaaeTb MPUEMaMU KOHCMEKTUPOBaHNA TeKCTa, Npeobpa3oBaHus




MHGOPMALMM U3 OAHOM 3HAKOBOM CUCTEMBI B APYIYHO

1.18

€03AaBaTb COHCTBEHHbIE KPATKMUE MUCbMEHHbIE U YCTHbIE COODOLLLEHUA HAa OCHOBE
2 — 3 UCTOYHUKOB UHPOPMALUKN GUBUYECKOTO COAEPKAHUSA, B TOM YMCae
ny6AMYHO AenaTb KpaTKMe CoobLLLEHNA O pe3y/ibTaTaX NPOEKTOB UM y4ebHbIX
nccneoBaHUn, NPU STOM FPAMOTHO MUCMO/b30BaTb U3YYEHHbIV NOHATUHDIA
annapart Kypca GU3MKK, CONPOBOKAATb BbICTYMN/EHME Npe3eHTaunein

1.19

npw BbINOJHEHMM y4ebOHbIX MPOEKTOB M UCCAEA0BAHUI pacnpesensTb
06A3aHHOCTM B rpynmne B COOTBETCTBMM C NOCTaB/AEHHbIMM 3343a4aMu, CneauTb
3a BbINO/IHEHWEM NNAHA AENCTBUN, aleKBAaTHO OLEHMBATb COOCTBEHHbIN BKAA,
B 4,EATE/IbHOCTb IPYMMbl, BbICTPAaMBaTb KOMMYHWKATUBHOE B3aMMOAENCTBME,
YUYUTbIBAA MHEHUE OKPYKatoLwmx

8 KNTIACC

Koa
npoBepsaemoro
pesyabTaTta

MpoBepsaemble NpegMeTHble pe3yabTaTbl 0CBOEHUS OCHOBHOW
obpa3oBaTenibHOM NPorpaMmbl OCHOBHOTO obLiero obpasoBaHus

11

MCNONb30BaTb MOHATUA

1.2

Pa3nnyaTb ABIEHNA NO ONMUCAHUIO NX XaPaKTEPHbIX CBOWCTB M HAa OCHOBE
onbITOB, AEMOHCTPUPYOWNUX OaHHOE (I)VIBM‘-IECKOG ABneHune

13

pacno3HaBaTb NPOABAEHNE U3YUYEHHbIX U3NYECKUX ABIEHWNI B OKPYIKAtOLLEM
Mupe, B TOM Yncne pusmyeckmne aBaeHus B Npupoae, Npu sTom nepesoanTb
NPaKTUYECKYIO 33a4y B y4ebHy0, BbIAENATb CyLLeCTBEHHbIE CBOMCTBA
(npu3sHakK) pusnyeckmx seneHnn

14

ONUCbIBaTb M3yYEHHble CBOMCTBA TeN U GU3MYECKME ABNEHUA, UCNOb3YA
dU3nYecKkne BeIMUYNHbI, MPU ONMUCAHMN NPaBUIbHO TPAKTOBaTb GU3NYECKNIA
CMbIC/1 UICNOJIb3YEeMbIX BEIMUMH, 0603HAYEHUA U eANHULBI PUSNYECKUX
BE/IMYUNH, HAaXoaAnTb GOPMY/bl, CBA3bIBAtOLLME AAHHYIO GU3NYECKYIO BEUYNHY C
APYTMMK BEIMYMHAMM, CTPOUTb FPadUKM M3yYEeHHbIX 3aBUCUMOCTEN
bU3NYECKNX BEANYMH

15

XapaKTepn3oBaTb CBOWCTBA TEN, ¢M3VI‘-I€CKI/1€ ABNEHNA N nNpoLuecChbl, UCNO/b3yA
NU3y4YeHHbl€ 3aKOHbI, MPN 3TOM OaBaTb C/1I0BECHYIO d)OpMynMpOBKy 3aKOHa "
3aNnUCbiBaTb €ro MaTemaTuvyeckoe BblpaKeHune

1.6

06DbACHATL PU3MYECKME NPOLLECCHI M CBOMCTBA TEJ1, B TOM YNC/IE U B KOHTEKCTE
CUTYaLMI NPAKTUKO-OPUEHTUPOBAHHOMO XapaKTepa: BblABAATb MPUYUHHO-




CNeACcTBEHHbIE CBA3M, CTPOUTL 06bACHEHME U3 1 — 2 NOTMYECKMX LIAroB ¢
nomoubto 1 — 2 n3y4yeHHbIX CBONCTBA PUINYECKUX ABNEHUN, DU3NYECKUX
3aKOHa MM 3aKOHOMEPHOCTH

peLaTb pacyéTHble 3a4a4mM B 2 — 3 AelCTBMA, UCNONb3YA 3aKOHbI U GOpPMYybl,
cBA3bIBatoWwMe pUsnYecKkme Be/IMYMHbI: Ha OCHOBE aHa/In3a YC0BMA 33434M
17 3anucbiBaTb KpaTKoe YC/1I0BUE, BbIABNAATb HEAOCTATOK AaHHbIX ANA pelleHns
' 3a4a4u, BbIbUpaTb 3aKOHbI U GOPMY/bl, HeobXoAnMbIe AN1A e€ pelleHus,
NPOBOANTb PACUYETbl M CPABHMBATb NOJIy4EHHOE 3HaYeHNe GU3NYECKOoM

Be/ZINYNHbI C U3BECTHbIMU AaHHbIMU

pacno3HaBaTb NPo6aembl, KOTOPbIE MOMKHO PELWNTL NPU NOMOLLM GU3UYECKMX
18 MEeTOA0B, UCMNOb3Yys ONUCaHME UCCNeA0BaHMSA, BblAENATb NPOBepAemMoe
' npeanoNoKeHne, OLEeHNBaTb NPaBUIbHOCTb NOPAAKa NPOBEAEHUA

nccnenoBaHuA, Aenato BbIBOAbI

NPOBOANTb OMbITbl MO HabAlOAEHWNIO GUBNYECKUX ABNEHWNI U GUBNYECKUX
19 CBOMCTB Ten: GopMyanpoBaTb NpoBepsaemble NPeanoaoXKeHus, cobmupaTtb
' YCTaHOBKY M3 Npea/IoKeHHOro 060pyA0BaHNUSA, ONMCLIBATb XO4 OMbiTa U

dopmynmpoBaTb BbIBOAbI

BbINO/IHATbL NPAMbIE U3MEPEHMA C UCMOb30BAHMEM aHANOIOBbIX NPUOOPOB U
1.10 AaTYNKOB PU3NYECKUX BEIMUNH, CPAaBHMBATL PE3Y/IbTaTbl U3MEPEHUI C YHETOM
3a4aHHOM abCcoNOTHOM NOrpeLHoCTH

NpPOBOAMTb UCCNEA0BaHNE 3aBUCUMOCTU OAHOM GU3NYECKOW BENUYMHDBI OT
APYroi ¢ UCNoNb30BaHMEM NPAMbIX M3MEPEHWUIA: NIaHUPOBaTb UCC/ea0BaHMe,
1.11 cobupaTh YCTAaHOBKY U BbINONHATbL U3MEPEHUs, Ceaya NPeLNoKEeHHOMY NaaHy,
bUKCMpOBaTb pesynbTaTbl NOAYYEHHOM 3aBUCMMOCTM B BUAE TabauL, U
rpaduKos, AenaTb BbIBOAbI MO pe3y/ibTaTam UCCNeA0BaHUA

NPOBOAUTb KOCBEHHbIE U3MEPEHUA PU3NYECKMX BENNUMNH: NIaHNPOBATDL
1.12 n3mepeHus, cobupaTb IKCNEePUMEHTAbHYIO YCTAaHOBKY, C/ieays NpeasioKeHHoM
WHCTPYKLMM, U BbIYUCAATb 3HAYEHUE BENNYMHDI

113 cobntogaTb NpasuKia TEXHMKM 6e3onacHOCTU Npu paboTe ¢ 1abopaTopHbIM
’ obopyaoBaHmem

XapaKTepn3oBaTb NPMHLUUMbI A4ENACTBMA U3YYEHHbIX NPUOOPOB U TEXHUYECKUX
1.14 YCTPOMCTB C ONOPOI Ha UX OMUCAHWUSA, UCMO/b3Ys 3HAHUA O CBOMCTBAX
dU3MYECKUX ABNEHUI U HeEOBXOAMMblE PU3MYECKME 3aKOHOMEPHOCTH

pacrno3HaBaTb NPOCTble TEXHUYECKMNE YCTPOMCTBA U U3MEPUTESIbHbIE NPUOOPBI
115 Mo CXemaMm U CXeMaTUUYHbBIM PUCYHKAM, COCTaBATb CXEMbI 3NEKTPUYECKUX
' uenei ¢ nocneaoBaTeNibHbIM U NapaniebHblM COegMHEHNEM 3/IEMEHTOB,

pasnnyan ycnosHble 0603HaYEHUA 31EMEHTOB 3/1EKTPUYECKUX Lienei




1.16

npuBoAMTbL NpUMepbI (Haxo4uTb MHGOPMALMIO O MPUMEpPAX) NPAKTUYECKOTro
MUCMNONb30BaHUA PUINYECKUX 3HAHUI B MOBCEAHEBHOM }MU3HM Ana obecneyeHus
6e30nacHOCTN Npu 0bpaLLEeHNM C NPUBoPaMM U TEXHUYECKMMU YCTPOIMCTBAMU,
COXpaHeHMA 340Pp0BbA N COBNAEHNA HOPM SKONOTUYECKOro NoBeaeHNA B
OKpyXKatoulen cpeae

1.17

OCYLLECTBAATb MOUCK MHPOPMALUKN GU3MYECKOTO COAEPHKAHNUA B ceT UHTepHeT,
Ha OCHOBE UMEIOLLMXCA 3HAHNI N NYTEM CPABHEHWUSA LOMNOJHUTENbHbIX
WCTOYHMKOB BblAENATb MHGOPMaALMIO, KOTOPasA ABAAETCA NPOTUBOPEUNBON UK
MOXeET bbITb He0CTOBEPHOM

1.18

MUCNONb30BaTb MNPU BbIMNOSHEHUM YYeBHbIX 3aaHUIA HaYYHO-NONYASAPHYIO
nuTepatypy GU3NYECKOro coaeprkaHusa, CNpPaBoYHble MaTepMabl, pecypcbl Cetu
NHTepHeT; BNageTb NpUEMaMM KOHCMEKTUPOBAHMA TEKCTa, Npeobpa3oBaHuA
MHpopmauum U3 0A4HOM 3HAKOBOM CUCTEMbI B APYTYIO

1.19

c034aBaTb COBCTBEHHbIE MMCbMEHHbIE N KPaTKME YCTHble cooblueHuns, 0b6obuian
MHGOPMALMNIO U3 HECKOJIbKUX UCTOYHUKOB GU3NYECKOTO COAEPKAHUSA, B TOM
yncne nybaAMYHO NpeacTaBAATb pe3ybTaTbl MPOEKTHOW UK
nccnefoBaTeIbCKOM AeATENbHOCTM, NMPU 3TOM FPAaMOTHO UCMO/1b30BaThb
M3yYeHHbI NOHATUIHBIN annapaT Kypca pU3NKK, CONPOBOXKAATb BbICTyNAeHNE
npeseHTaumen

1.20

Npw BbINOAHEHUM y4ebHbIX MPOEKTOB U UccaeaoBaHUn GU3NYECKUX NPOLLECCoB
pacnpezensaTb 0653aHHOCTU B rpynne B COOTBETCTBMM C NOCTaB/IEHHbIMU
3afla4amu, cneamuTb 3a BbINOAHEHWEM NaHa AeNCTBUIA U KOPPEKTUPOBaTb ero,
afleKBaTHO OLEHMNBaTb COBCTBEHHbIN BKaj, B AEATE/IbHOCTb Pynibl,
BbICTPaMBaTb KOMMYHMKaTUBHOE B3aMMOAENCTBME, NPOABAAA FOTOBHOCTb
paspewaTb KOHGAUKTbI

9 KNTACC

Kog,
npoBepaemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pesyabTaTbl OCBOEHMA OCHOBHOM
obpasoBaTeNibHOM NPOrpammbl OCHOBHOMO 0bLero obpasoBaHus

1.1

MCcnonb3oBaTb N3y4eHHbIE€ NOHATUA

1.2

pasnnyaTh ABAEHMA MO OMMUCAHMIO UX XapPaKTEPHbIX CBOMCTB M Ha OCHOBE
OnNbITOB, AEMOHCTPUPYIOLWMX AaHHOE PU3NYECKoe ABNEeHNE

13

pacno3HaBaTb NPOSABAEHNE U3YUYEHHbIX GUIUYECKUX ABNEHUI B OKPYXKatOLLEM
MMUpPE, B TOM Yncae pusmyeckme sBneHusa B npupoae, Npu 3sTom nepesoamTb




NPaKTUYECKYIO 33a4y B y4ebHyt0, BbIAENATb CyLLECTBEHHbIE CBOMCTBA
(npu3sHakK) pusnuyeckmx seneHnin

ONUCbIBaTb M3yYeHHble CBOMCTBA TeN U GU3MYECKME ABNEHMUA, UCNO/b3YSA
dM3MYECKNE BEIMUUNHDI, NPU ONUCAHUW NPABUIbHO TPAKTOBaTb PUINYECKMI
14 CMbIC/1 UICNOJ/Ib3YEMbIX BEIMYMH, 0603HAUYEHMA U eANHULLBI PUSNYECKUX

' BE/IMYUNH, HAXoANTb GOPMYbl, CBA3bIBatOLME AAHHYIO GU3NYECKYIO BEIUYNHY C
APYTMMU BEIMYMHAMM, CTPOUTb rPadUKM M3yYEHHbIX 3aBUCUMOCTEN

cbmsmqecr(mx BeNNYUH

XapaKTepu3oBaTb CBOWCTBA Tes, PU3MYECKMNE ABEHUA 1 NPOLLECChl, UCNO/b3yS
1.5 M3yYeHHble 3aKOHbI, NPW 3TOM A4aBaTb CIOBECHYIO GOPMYANPOBKY 3aKOHa U
3anuMCcbIBaTb €ro MaTeMaTUYeCKoe BbipaeHue

06BACHATL PU3MYECKME NPOLECCHI M CBOMCTBA TEJ1, B TOM UYNC/IE U B KOHTEKCTE
CUTYaUUIN NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BblABAATL MPUYUHHO-

1.6 cneacTBeHHble CBA3M, CTPOUTb 0ObACHEHME U3 2 — 3 IOTMYECKMX LLAroB C
NOMOLLbIO 2 — 3 U3YYEHHbIX CBOMCTBA PUINYECKMX IBAEHUN, GU3UYECKNX
3aKOHA MM 3aKOHOMEPHOCTH

pelwaTtb pacyéTHble 3a4a4n (onuparoLLMeca Ha CMCTeMy M3 2 — 3 ypaBHeEHMUI),
MCNO/Ib3yA 3aKOHbI 1 GOPMYbl, CBA3bIBaOLWME PU3MYECKME BEINUYNHDI: Ha
17 OCHOBE aHaNMN3a YCA0BMA 334341 3aNnCbiBaTb KPaTKOe YC/I0BUE, BbIABAATD

' HeAocCTaloUmMe NN M3bbITOUYHbIE AaHHble, BbIBMPaTb 3aKOHbI U GOPMYbl,
HeobxoaMMmble ANA pelleHns, MPOBOAMTb PACUETbI M OLLEeHNBATb

PEaANNCTUYHOCTb NO/TYH4EHHOIO 3Ha4YeHUA ¢M3MLIECKOI7I BE€/INYUNHDI

pacno3HaBaTb I'IpO6ﬂ€MbI, KOTOpblE MOXHO PeLWNTb NP NOMOLLUU ¢M3MLIECKMX
MeTo40B, UCNONb3yA ONMCaHUE NCChenoBaHKA, BbiAeNATb NpoBepAemoe

1.8 npegnosioxeHne, oueHnBaTb NPaBnU/IbHOCTb NOpPAAKa NpoBeAEHUA
ncecnenoBaHnA, OeNatb BbiBOAbl, MHTEPMPETUPOBATL PE3YNbTATHI Ha6/'II'O,D,EHMV1
M onbITOB

NPOBOANTb OMbITbl MO HabAOAEHWNIO GUBNYECKUX ABNEHWNI U GUINYECKUX
19 CBOMCTB TeN: CAMOCTOATENIbHO cOBMpPaTb YCTaHOBKY M3 M3bbITOYHOrO Habopa
' 060pyA0BaHUSA, ONUCBIBATL XOZ OMbITa U ero pesyabTaTbl, OPMYyIMPOBATbL

BbIBOAbI

NPoBOAUTb NPU HEOOBXOAMMOCTU CEPULD NPAMbIX U3MEPEHU, onpeaenan
110 cpefHee 3Ha4YeHMe n3mepsaemon BeanymHbl (PoKkycHoe paccTtoaHue
' cobuparolel NMH3bl), 060CHOBbLIBaTb BbI6OP cnocoba namepeHun

(n3meputensHoro npubopa)

NpPOBOANTb UCCeA0BaHNE 3aBUCUMOCTEN PU3MUYECKUX BEJIUYMH C

1.11 o
MCcnonb3oBaHNEM NPAMbIX USMEPEHUN: NNAHNPOBATb NCCenoBaHME,

CaMOCTOATE/IbHO COBMPaTb YCTaHOBKY, GUKCMPOBATb pPe3y/bTaTbl NOAYYEHHOM




3aBUCUMOCTU ¢M3M‘-IGCKI/IX BE€/INYUH B BULE Ta6ﬂl/1LI,M I'pad)l/IKOB, AenaTtb BbiBOAbI
Nno pe3ynbTaTamM nccnegosaHuMAa

1.12

NpPOBOAMUTb KOCBEHHbIE N3MEPEHUA GUINYECKUX BEZIMUUH: NNAHNPOBATb
M3MepeHusa, cobMpaTb SKCNEPMMEHTA/IbHYHO YCTaHOBKY U BbINOAHATD
U3MepeHUs, cieaya NPeasoXKeHHOW MHCTPYKLMN, BbIYUCAATb 3HaUYeHWe
BE/IMYNHDBI U aHANN3NPOBATL MNONYYEHHbIE Pe3y/bTaTbl C YYETOM 3a4aHHOM
NOrpewwHoOCTU U3MEPEHUN

1.13

cobnoaaTh NpasuKia TEXHUKKM 6e3onacHOCTU Npu paboTe ¢ 1abopaTopHbIM
obopygoBaHMem

1.14

pa3/IMyaTb OCHOBHbIE NMPU3HAKM U3YYeHHbIX GU3NYECKUX MOLENeN:
MaTepuanbHana ToYKa, abCoNOTHO TBEPAOE TENO, TOUYEYHbI CTOYHUK CBETA,
Nyd, TOHKasA ANH3a, NAaHeTapHas MO4eNb aTOMa, HYKNOHHAA MOAENb aTOMHOTIO
Aaapa

1.15

XapaKTepn3oBaTb NPMHLUUMbI AENACTBUA U3YYEHHbIX NPUOOPOB U TEXHUYECKNX
YCTPOWCTB C OMOPOI Ha UX ONUCAHUA, UCMOJIb3YyA 3HAHUS O CBOMCTBAX
dU3MYECKUX ABNEHUI U HeobXogMMble GU3MUYECKME 3aKOHOMEPHOCTH

1.16

MCNO/Ib30BaTb CXEMbI U CXEMATUUYHbIE PUCYHKU U3YYEHHbIX TEXHUYECKUX
YCTPOMCTB, U3MepUTENbHbIX NPUBOPOB 1 TEXHONOMMYECKUX NPOLECCOB NpU
peleHnmn yuebHo-NpaKTUYECKMUX 3a4a4, ONTUYECKME CXeMbl ANA NOCTPOEHMUSA
M3006parKeHU B NIOCKOM 3epKase U cobupatoLLeit nH3e

1.17

npuBoAMTbL NpUMepbI (Haxo4uTb MHGOPMALMIO O MPUMEpPAX) NPAKTUYECKOTro
MUCMNONb30BaHUA PUINYECKUX 3HAHUI B MOBCEAHEBHOM }MU3HM Ana obecneyeHuns
6e30nacHOCTN Npu 0bpaLLEeHNM C NPUBopPamMM U TEXHUYECKMMU YCTPOIMCTBAMU,
COXpaHeHMA 340Pp0BbA N COBNAEHNA HOPM SKONOTUYECKOro NoBeaeHNA B
OKpyXKatoulen cpeae

1.18

OCYLLECTBAATb MOMCK MHPOPMaLMKN GU3MYECKOro coaepKaHna B ceTn MHTepHeT,
CaMOoCTOATE/IbHO GOPMYIMPYA MOMCKOBbIM 3aMpPOoC, HaXOAWUTb NYTH
onpeaeneHna A0CTOBEPHOCTM NOJYYEeHHOM MHPOPMaLIMM Ha OCHOBE
UMEIOLLIMXCA 3HAHMIA U A0MONHUTE/IbHbIX UCTOYHMKOB

1.19

MUCNONb30BaTb MPU BbIMNOSHEHUM YYeBHbIX 3aaHUIA HaYYHO-NONYASPHYIO
nuTtepatypy GU3NYECKOro coaeprkaHusaA, CNpPaBoYHble MaTepManbl, pecypcbl cetTu
NHTepHeT; BNageTb NpUEMaMM KOHCMEKTUPOBAHMA TEKCTA, Npeobpa3oBaHus
MHpopmauum U3 0A4HOM 3HAKOBOM CUCTEMbI B APYTYIO

1.20

€034aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE CO0BLLIEHMA Ha OCHOBE
MHGOPMALNM U3 HECKOJIbKMX CTOYHUKOB GU3NYECKOTO coaeprKaHusa, nybanyHo
npeacTaBAATb PE3Y/bTaTbl MPOEKTHOM AN UCC/Ie0BaTeIbCKON AeATENbHOCTH,
Nnpu 3TOM FPaMOTHO UCMOJIb30BaTb U3YUYEHHbIM NOHATUMHbBIM annapaT




n3y4yaemoro paszena GU3NKM U CONMPOBOXKAATL BbICTYNIEHME NPE3eHTaLNeN C
y4éTOM 0cobeHHOCTEl ayaUTOPUN CBEPCTHUKOB

1.21

npw BbINOAHEHUM y4ebHbIX MPOEKTOB U UcCAeAoBaHUIA GU3NYECKUX NPOLLECCoB
pacnpeaenatb 06A3aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBEHHbIMU
3afla4amu, cneamuTb 3a BbINOAHEHWEM NaHa AeNCTBUIA U KOPPEKTUPOBaTb ero,
afleKBaTHO OLEHMNBaTb COBCTBEHHbIN BKaj, B AeATE/IbHOCTb FPynbl,
BbICTPaMBaTb KOMMYHMKaTUBHOE B3aMMOAENCTBUNE, NPOABAASA FOTOBHOCTb
paspeLwaTb KOHGAUKTbI




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC

Koa
pasgena

Koa sanemeHTa

MNpoBepaemble anemeHTbl cogepKaHuA

®U3UKA U EE POJIb

B MO3HAHWN OKPYXAIOLWEITO MUPA

11

dusmKa — HayKa o npupoge. fAsneHnsa npupoabl. Pusmyeckue
ABNIEHUNA: MEXaHNYECKME, TEMN/0BbIE, EKTPUYECKME, MarHUTHbIE,
CBETOBbIE, 3BYKOBbIE

1.2

dusnyeckne BeanUnHbI. M3amepeHune GUaMYecKnx BeNMUYMH.
dusnyeckne npnbopbl. MorpewHoCTb USMepeHuit.
MeskayHapoaHan cucTeMa eauHuLL

1.3

EcTecTBEHHOHay4YHbI MeToA, NO3HaHWA: HabaaeHue,
NMOCTaHOBKa Hay4YHOro BOMNpoca, BblABUKEHWUE TMNOTES,
3KCMEepMMEHT Mo NpoBepKe runoTes, obbsAcHeHMe Habaloaaemoro
ABNEHUS

14

OnucaHne pU3NYECKUX ABAEHNI C NOMOLLbIO Moaenei

1.5

MpakTnyeckune paboTobl:

HiHPar#H#N3mepeHme pacCToOAHUNA.

H#H#Par##N3mepeHe 06bEMA KNAKOCTU N TBEPLOTO TeNa.
HH#HPar###OnpeneneHne paamepos Masbix Ten.

HHHPar###I3mepeHne TemnepaTypbl NPU NOMOLLUM XKUAKOCTHOTO
TEepMOMETpPa U AaT4MKa TeMnepaTypbl

MEPBOHAYA/IbHbIE

CBEAEHMA O CTPOEHWN BELLIECTBA

2.1

HHHPar###CTpoeHMe BelecTBa: aTOMbl U MONIEKY b, X
pasmepsbl. OnbITbl, A0Ka3bIBaKOLWNE AUCKPETHOE CTPOEHME
BellecTsa

2.2

HHHPar###/1snKeHne yactuy, sewectsa. CBA3b CKOPOCTH
OBUXEHMA YacTuL, C TemnepaTypoit. bpoyHOBCKOe ABUXKEHME,

andoysun




2.3

B3aMMOAEﬁCTBMe YacTul, BewlecCTBa: NpUTAXKEHNE U
OTTaZIKnBaHue

2.4

#it#Par#H#ArperaTHble COCTOAHUA BeLLeCcTBa: CTPOEHUE ra3os,
XuaKocTel n TBEpAbIx (Kpuctannnyeckux) ten. Bsaumocsasb
MeXKAy CBOMCTBAaMM BELLLECTB B Pa3HbIX arPeraTHbIX COCTOAHUAX U
NX aTOMHO-MONEKYIAPHBIM CTPOEHNEM

2.5

OcobeHHocTH arperaTHbIX COCTOSIHUM BObl

2.6

MpakTuyeckme paboTbl:

HitPar#t#OueHKka AnameTpa aToma MeTo40M paaos (c
ncnonbzoBaHuem doTtorpaduit).

HH#H#Par###ONbITbI NO HabAOAEHWNIO TEMJIOBOIO paclUMpPeHus
rasos.

HHHPar###ONbITbI N0 06HaAPYKEHUIO AEUCTBMA CUN
MOIEKYNSAAPHOIO NPUTAXKEHNSA

NBUEHWUE N B3SAMMOOENCTBUE TEN

MexaHunyeckoe gBUKeHMe. PaBHOMepHOE N HEPABHOMEPHOE

3.1
OBUXKeHne
3.9 #it#Par###CropocTb. CpegHAa CKOPOCTb NPM HEPABHOMEPHOM
' OBUXKEHUN. PacyéT nyTn n BpemeHun BUKeHUA
fiBneHune nHepumn. 3aKoH MHepLMN. B3anmopaencrene Ten Kak
3.3 NPUYMHA N3MEHEHUA CKOPOCTU ABMKeHMA Ten. Macca Kak mepa
MHEPTHOCTU Tena
3.4 #it#Par###NnoTHOCTL BewwecTBa. CBA3b NJIOTHOCTU C
' KONMYECTBOM MONEKYN B eANHULE 06bEMa BellecTBa
3.5 CuAna KaK xapaKTepuCcTUKa B3aMMOLENCTBUA TeN
36 Cunna ynpyroctu 1 3aKoH lNyka. MamepeHune cuabl ¢ NOMOLLLbIO
' AMHaMOMeTpa
3.7 HHHPar###ABneHMe TATOTEHNA N cUNa TAXKECTU. Cuna TAXKeCTU Ha
' Apyrux nnaHeTtax. Bec Tena. HesecomocTb
3.8 Cvna TpeHus. TpeHUe CKOMIbXKEHUA U TpeHMe NoKoA. TpeHune B
' npMpoae N TEXHUKe
3.9 HH##Par###HCnoxeHWe cMn, HanpasaEHHbIX NO OA4HOM NPAMON.




PaBHoaeMCTBYOWAA CUA

3.10

MpakTuyeckme paboTbl:

OnpepeneHne CKOPOCTU PaBHOMEPHOTO ABUXKEHUA (LapuKa B
XUAKOCTU, MOZENN INEKTPUYECKOro aBToMobuna 1 Tak ganee).
OnpepeneHne cpeiHEN CKOPOCTU CKOJIbXKEHMA BpycKa unm
LIapMKa No HakAoOHHOW naockocTn. OnpeaeneHne NAOTHOCTU
TBEPAOro Tena. OnbiThl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb
pacTsxeHusn (aedopmaumnn) NPyKMHbI OT NPUNOKEHHOM CUbI.
OnbITbl, A&MOHCTPUPYIOLME 3aBUCUMOCTb CU/Ibl TPEHUSA
CKO/IbXEHMA OT Beca Tesia M XxapaKTepa ConpuKacaoLwmxca
noBepxHocTeMn

3.11

dusnyeckne saBNEHUS B NPUPOLE: MPUMEPDI ABUKEHUA C
Pas3IMYHbIMU CKOPOCTAMM B KMBOWM U HEXMBOWN Npupoae,
AeNCTBUE CUNbI TPEHMA B NPUPOAE U TEXHUKE

3.12

TexHMYecKme ycTponcTBa: AMHAMOMETP, NOALWUMHUKK

[ABNTEHUE TBEPAbIX TEN, WUAKOCTEN U TA30B

JasneHune TBép,D,OFO Tena. Cnocobbl YMeHbLUEHUA N yBETNYEHUA

4.1
AaBneHun
4 [aBneHue rasa. 3aBUCMMOCTb AaB/ieHMA rasa oT 06bEéma,
' TemnepaTypbl
43 MNepepnaya gaBneHns TBEPAbIMU TENAMU, KUAKOCTAMU U ra3zamu.
' 3aKoH lMacKkana. [THeBMaTMYECKME MALLMUHbI
3aBUCUMMOCTb 4ABNEHUA KULKOCTU OT rNyOUHbI.
4.4 MapocTaTnyeckunii napagokc. Coobluatowmecs cocyapl.
fmapaBaAnNYECKME MEXaHU3MbI
Atmocdepa 3eman n atmocdepHoe gasneHue. NMpudmHbI
45 CyLLecTBOBaHMA BO3AYLWHOM 060104KM 3emnun. OnbIT
' Toppuyennun. 3aBUCMMOCTb aTMOCHEPHOro AaBEHUS OT BbICOTbI
HaZ YPOBHEM MOPSA
46 N3mepeHune atmochepHoro aasnenus. MNpubopbl Ans MamepeHun
' aTmocdepHOro gasieHus
47 [enctBne KMAKOCTM M rasa Ha NOrpyKEHHOE B HUX TeNoO.
' BbiTankuneatolwas (apxmmenosa) cuna. 3akoH Apxumeaa
4.8 MNnasaHue Ten. BosgyxonaasaHue




4.9

MpakTuyeckme paboTbl:

UccnepoBaHne 3aBMCMMOCTM Beca Tena B Boge oT 06béma
Norpy»KEHHOM B *KUAKOCTb YacTu Tena. OnpegeneHme
BbITa/IKNBAIOLLEN CUJIbl, AEMCTBYIOLLEN HA TEI0, MOTPYKEHHOE B
XUMAKOCTb. [poBEpPKa HE3aBUCUMOCTU BbITA/IKUBAIOLLEN CUbI,
OEeNCTBYIOLLLE HA TENO B XKMAKOCTU, OT Macchl Tena. OnbIThl,
OEMOHCTPUPYLOLME 3aBUCMMOCTb BbITa/IKMBAIOLLLEN CUbI,
OENCTBYIOLLEN Ha TENO B XKNAKOCTU, OT 06bEMa NOrpy*KEHHOM B
UAKOCTb YacCTW TeNa M OT NJIOTHOCTU KUAKOCTU.
KoHcTpymnpoBaHue apeomeTpa UM KOHCTPYMPOBaHUE NO4KN U
onpeaeneHune eé rpysonogbEMHOCTH

4.10

dusmyeckne ABneHNs B NpUpoae: BAMAHNE aTMOCHEPHOro
AAB/IEHMA HA XMBOW OpraHW3Mm, nsaBaHue pbib

4.11

TexHMYecKme ycTpolicTBa: coobuiatolmecs cocypl, yCTPOMUCTBO
BOAONPOBOAA, M’MAPABANYECKUIA Npecc, MaHOMeTp, bapomeTp,
BbICOTOMEP, NOPLUHEBOW HAcOC, apeomMeTp

PABOTA, MOLWLWHOCTb, 3HEPTUA

51 MexaHnuyeckan paboTa
5.2 MexaHnyecKasa MOLWHOCTb
c3 MpocTble MexaHM3Mbl: pblyar, 610K, HaK/IOHHasA MNAOCKOCTb.
’ MpaBunio paBHOBECUA pblyara
5.4 MprumeHeHMe npaBuaa paBHOBECUA pblyara K 610Ky
cc «30/10TO€E NpaBmMaoO» mexaHMKn. KoapduumneHT nonesHoro
' OeNcTBNA MexaHn3mMoB. MpocTble MexaHU3Mbl B ObITy U TEXHUKE
5.6 MoTeHUManbHaa sHepPrum Tesa, NOAHATOro Hag, 3eMNeén
5.7 KnHeTuyeckas sHeprma
58 MNonHaa mexaHn4yeckaa sHeprua. 3aKoH USMEHEHUA U
' COXPaHEHUA MEXaHUYECKOM sHeprum
MpaKTuyeckne paboTbl:
5.9

HiH#Par##t#OnpeneneHune paboTbl CUbI TPEHUSA NpU
paBHOMEPHOM ABUXKEHUWN TENA NO rOPU30HTaNbHOWN
noBepxHocTu. MicchepoBaHWe yCN0BUIA paBHOBECUA pblyara.




N3mepeHune KM HakNOHHOM NaockocTh. M3yyeHme 3aKoHa
COXpPaHEeHNA MeXaHU4YeCKoM SHeprumn

5.10

dusnyeckune aBneHUs B npupoae: pbldarn B Tesie 4enoBeKa

5.11

TexHunyeckune yCTpOVICTBaZ pbiyar, I'IO,D,BM)KHbIl\;I n HeI'IO,D,BVI)KHbIVI
6I'IOKVI, HaK/IOHHaA NJIOCKOCTb, NPOCTble MeXaHU3Mbl B 6bITy

8 KNACC
Kog,
Kog anemeHTa MpoBepsemble 3/1eMeHTbI COAEPKAHUA
pasgena
TENJTOBbIE ABAEHNA
OCHOBHbIE NONOXKEHNSA MONEKYNAPHO-KUHETUYECKOIN TEOPUU
6.1 CTpoeHuA BewlectBa. Macca 1 pasmepbl mosiekyn. OnbiThl,
' NOATBEPKAAIOLLME OCHOBHbIE MONOXKEHUA
MONEKYNAPHOKMHETUYECKOM TEOPUM
6.2 Mogaenu TBEpAoro, *KUAKOro U ra3006pasHOro COCTOAHWUM
’ BellecTBa. Kpucrannmyeckue n amopdHole Tena
6.3 Ob6bACHEeHMEe CBOMCTB ra3oB., *KUAKOCTEN U TBEPADLIX TE/ Ha
' OCHOBE NOJIOXKEHNN MONEKYNAPHOKUHETUYECKOIN TEOPUN
6.4 CmauumBaHue 1 KanunnapHole ABAEHUA
6
6.5 Tennosoe paclwimpeHue n cxatue
6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMJI0BOTO
' OBUXKEHMA YacTumL,
6.7 BHyTpeHHAA sHeprusa. Cnocobbl USMEHEHUst BHYTPEHHEN
) 3Hepruu: Tensonepeaaya u coseplueHme paboTbl
6.8 Buapl Tennonepenaym: TeN10NpPOBOAHOCTb, KOHBEKLMS,
' U3nyyeHme
6.9 Konunyectso TennoTobl. YaenbHaa TENJIOEMKOCTb BeLLecTBa
6.10 TennoobmeH 1 TennoBoe paBHoBecKe. YpaBHEHUE TEMNI0BOro
' 6anaHca




6.11

MNnasneHue n oTBeEpAEBaHNE KPUCTANZTUHECKUX BELLLECTB.
YpenbHaa Tennota nnas/ieHnsa

6.12

Mapoo6pasoBaHue u KoHAeHcaums. UcnapeHme. Kunenue.
YaenbHan Tensiota napoobpasoBaHmA. 3aBUCMMOCTb
TemnepaTypbl KUNEHUA OT aTMOCHEPHOro AaBieHUs

6.13

BnaxHoCTb BO34yXa

6.14

9Heprl/lﬂ TonAuBA. YaenbHaa TennoTa CcropaHuma

6.15

MpuHLMnbl paboTbl TenaoBbix Asuratenen KN tennosoro
asuratens. Tenaosble ABUrAaTeNM M 3aLLMTA OKPYrKatoLwel cpeabl

6.16

3aKOH COXpaHeHUA 1 NpeBpaLLeHUA SHEPTUN B TENNOBbIX
npoueccax

6.17

MpakTnyeckne paboTobl:

HHH#Par###ONbITEI N0 0BHapYKEHUIO AEACTBMA CUN
MOJIEKYNSAPHOTO NPUTANKEHUA.

HEH#Par###ONbITbI NO BbIPALLMBAHUIO KPMUCTANI0B NOBAPEHHOM
CONWN AN caxapa.

HH#HPar###OnbITbl N0 HabAlOAEHWUIO TENIOBOIO paclIMPEHUA
rasos, *MAKOCTel U TBEPAbIX TeN.

Hi#Par#t##OnpeneneHme gasneHuns sosayxa B bannoHe wnpuua.

HHHPar###O0NbITLI, 4eMOHCTPUpPYOLWLME 3aBUCUMOCTb AaB/IeHUA
BO34YyXa OT ero 06 bEMa M HarpeBaHMA UM OXJTAXKAEHUA.

HH#Par###NposBepKa runoTesbl IMHENHOM 3aBUCUMOCTU ONAUHbI
CTONBMKA KNAKOCTM B TEPMOMETPUYEcKo Tpybke oT
Temneparypbl.

HiHPar#tt#HabnogeHne N3MeHeHNs BHYTPEeHHeN sHeprum Tena B
pe3ysbTaTe Tensonepesaym u paboTbl BHELHUX CUA.

Hi#Par#t##l ccnepoBaHme ABneHMA TenioobmeHa npu
CMeLLMBaHUN XONOAHOM U ropsaYeli BOAbI.

HH#HPar###OnpeneneHne KoaNYeCTsa TeNN0Tbl, NOSYYEHHOrO
BOZOM Npu TeN100O6MeHe C HarpeTbiM MeTaIMYECKUM
LUMANHAPOM.

HHHPar###ONpeseneHne yaenbHOM TENI0EMKOCTU BELLECTBA.




HH##HPar###l ccheposaHue npouecca ncnapeHus.
H#HPar###OnpeseneHne OTHOCUTENbHOM BAAXKHOCTM BO34yXa.

HiHPar###OnpeaeneHune yaenbHoM TeNA0Tbl N1aBAEHUA NbAa.

dusnyeckne ABneHUA B npupoae: NOBEPXHOCTHOE HATAXKEHNE U
KannnnapHble ABNEHUA B NpUpoae, KpUCtanabl B npnpoae,

6.18
nsnydeHue CosHua, 3amep3aHme BOAOEMOB, MOPCKMeE Bpu3bl;
o6pasoBaHue pochl, TYMaHa, uHes, cHera.
TexHWYecKme yCTPOoMCTBa: Kanuaaapbl, Npumepbl UCNOAb30BaHMUA
6.19 KPUCTa//0B, XUAKOCTHbIA TEPMOMETP, AaTYMK TEMMNepPaTypbl,

TEPMOC, CUCTEMA OTOMNNEHUSA AOMOB, TMTPOMETPbI, NCUXPOMETP,
naposas TypbuHa, gBuraTesb BHyTPEHHEro CropaHus.

SNEKTPUYECKMUE N MATHUTHbIE ABJIEHNA

7.1 dneKTpmsauma Ten. [la poga 3NeKTpUYeCcKnx 3apanos
B3saumogelictBue 3apsarkeHHbIx Ten. 3akoH KynoHa (3aBucnumocTb
7.2 CUNbl B3aMMOAENCTBMA 3aPAKEHHbIX TEN OT BE/IMYMHbI 3apPsSA0B U
PacCTOAHMA MeKay Tenamm)
dneKkTpuyeckoe nose. HanpaKEHHOCTb 3/IEKTPMUYECKOro NoAA.
7.3 MpUHLMN cynepno3nuum aNeKTpuYecknx nonen (Ha
KayecTBEHHOM YPOBHE)
Hocutenun anekTpuyeckmnx 3apagoBs. IneMeHTapHbIn
7.4 3N1eKTpuyeckmit 3apsag,. CTpoeHue atoma. [poBOAHMKU U
OV3NEKTPUKM
7.5 3aKOH COXpaHEeHUA 3NEKTPUYECKOro 3apasa
26 DNEeKTPUYECKN TOK. YC/I0BMA CYLLLECTBOBAHMA 3/1EKTPUYECKOIO
' TOKa. MICTOYHWKM NOCTOAHHOIO TOKa
27 [encTBuns aneKTpMUYeckoro Toka (Tennosoe, XMmMMUeCKoe,
' MarHuTHoe). INEeKTPUUYECKUI TOK B UAKOCTAX M rasax
7.8 dneKkTpuyeckas uenb. Cuaa ToKa. dNeKTpuYeckoe HanpaxeHue
29 ConpoTtmBaeHmne NnpoBogHUKA. YaenbHoe cConpoTuBaeHne
' BellecTBa
7.10 3akoH Oma 4nAa yyacTka uenm
7.11 MNocneposatenbHoOe M NapannenbHoe coeanHeHue NPOBOAHUKOB




7.12

PaboTa 1 MOLLHOCTb 31E€KTPUYECKOro TOKA. 3aKOoH dxKoyna —
NleHua

7.13

dneKTpUYecKue Lenu n NoTPebUTeNN INEKTPUYECKON IHEPTUN B
6bI1Ty. KOpoTKOE 3amblKaHKWe

7.14

MOCTOAHHbIE MArHUTDI. Bsammop,eﬁcmme NOCTOAHHbLIX MAarHNToOB

7.15

MarHunTtHoe none. MarHuTHoe nonae 3eMaun 1 ero 3HavYeHue gnsa
YKU3HW Ha 3emne

7.16

OnbIT IpcTeaa. MarHMTHOE NoJie 3/IeKTPUYECKOro TOKa.
NpumeHeHne aNeKTPOMarHUTOB B TEXHUKE

7.17

JelicTBne MarHUTHOro NOAA Ha NPOBOAHUK C TOKOM.
dneKTpoasuratesb NOCTOAHHOIO TOKa. Mcnonb3oBaHue
3NeKTpoaBuraTenemn B TEXHUYECKMX YCTPOMCTBAX M HA TpaHcnopTe

7.18

OnbiTbl Papagen. ABneHne 3NEKTPOMATHUTHON MHAYKL MK,
Mpasnno JleHua

7.19

dnekTporeHepatop. Cnocobbl NONYYEHUA INEKTPUYECKOW
3HEpPrun. INEKTPOCTaHLMM Ha BO30OHOBAAEMbIX MCTOYHMKAX
aHeprum

7.20

MpakTuyeckme paboToi:

OnbITbl NO Ha6}'IPOAEHI/II-O INEKTPU3aunn Ten MHAyKLI,VIeVI nnpu
CONPUKOCHOBEHNMN.

MccnepgoBaHme AeNCTBUA INEKTPUYECKOro Mo Ha NPOBOAHUKU U
ONSNEKTPUKN.

C6opKa 1 npoBepKa paboTbl 3/1EKTPUYECKOMN LLenn NOCTOAHHOIO
TOKa.

M3mepeHune 1 peryMpoBaHue Cuibl TOKA.
M3mepeHune 1 peryMpoBaHMe HanpaKeHus.

MNccnepoBaHme 3aBUCUMOCTU CU/bI TOKA, MAYLLErO Yepes
pe3ncTop, OT CONPOTUBAEHUA PE3UCTOPA U HANPAXKEHUA Ha
pesucrope.

OnbITbl, AEMOHCTPpUpYyOWHNE 3aBUCMMOCTb INTEKTPUYHECKOTO
conpoTtmnBaneHnAa NpPpoBOoAHUKa OT ero A/1InHbI, Naowagn




nonepevyHoro ce4yeHnAa n matepuana.

MpoBepKa NpaBuaa CAOXKEHUA HANPAXKEHUIN NPU
nocnenosaTeNbHOM COeaMHEHUU ABYX pe3nucTopos. Nposepka
npasuaa gnsa Cuabl TOKa NPU NapaniebHOM COeANHEHUN
pe3unctopos. OnpeaeneHne paboTbl 3SNEKTPUYECKOTO TOKa,
nayuero yepes pesumcrop. OnpeneneHme MOoLHOCTH
3N1eKTPUYECKOr0 TOKA, BblAeNAeMO Ha pe3ncTope.
NccnepnoBaHWe 3aBUCMMOCTU CUNbI TOKA, UAYLLEro Yepes
NIaMMOYKY, OT HanpAXeHUs Ha Hell. OnpepeneHne KNJA
HarpesaTens. MiccnegoBaHme MarHUTHOMO B3aMMOLENCTBUA
NOCTOAHHbIX MAarHUTOB. MI3yyeHne MarHMTHOro NOAA NOCTOAHHbIX
MarHuToB npu ux obvegmMHeHUn 1 pasaeneHnmn. UccnepgosaHue
OeNCTBUA INEKTPUYECKOrO TOKA HA MarHUTHYO cTpesnKy. OnbITol,
LEeMOHCTPUPYHOLWME 3aBUCMMOCTb CUIbl B3AMMOAENCTBUA
KaTYLUKN C TOKOM M MarHuTa OT CMJIbl TOKA M Hanpas/ieHWA TOKA B
KaTylwke. M3yyeHne AeiCTBMA MAarHUTHOrO NOA Ha NPOBOAHUK C
ToKom. KoHCTpymnpoBaHue u nsyyeHme paboTtol
anekTpogsuratens. Uamepenue KMNAI anektpogsuratensHom
yCTaHOBKMU. ONbITbl N0 UCCNeA0BaHUIO ABNEHUA
3NEeKTPOMArHUTHOM MHAYKUMU: UCCAef0BaHNE U3MEHEHNI
3HaYeHMA 1 HanpaBAeHUA UHAYKUUOHHOIO TOKa

dusnyeckne AsneHns B npupoae: anekTpnyeckme AsN1eHNA B
aTmoccbepe, 3N1EKTPUNYECTBO XKNBbIX OPraHN3mMoB, MarHMTHoe

7.21
none 3emnu, gpeid NoAOCOB, POJib MAarHUTHOrO MOAA ANS KU3HK
Ha 3em/e, NONSPHOE CUAHME
TexHUYecKMe YCTPOMCTBA: INEKTPOCKON, aMMNepmMeTp, BOIbTMETP,
peocTaT, CYETUMK S1EKTPUYECKON SHEpruun,

229 3/1eKTPOOCBETUTE/IbHBIE NMPUBOPLI, HarpeBaTe/ibHble

aneKkTponpubopsl (NpUMepbI), 3NEKTPUYECKME NPESOXPAHUTENMN,
3/1eKTPOMArHuT, 31eKTPOoABUraTe b MOCTOAHHOO TOKa,
reHepaTop NOCTOSIHHOTO TOKa

9 KJTIACC
Kog,
Kopg anemeHTa MpoBepaemble anemeHTbl CoaepKaHnA
pasgena
g MEXAHWYECKUE ABNTEHUNA
8.1 MexaHunyeckoe gsueHune. MatepuanbHaa TodKa. Cuctema




OTCYéTa

8.2 OTHOCUTENIbHOCTb MEXaHUYECKOTO ABUMNKEHUA
8.3 PaBHOMepHOE NPAMOSNHENHOE ABUKEHME
H###Par#H#HepaBHOMepHOE NPAMOIMHENHOE ABUMKEHME.
8.4 CpeaHAA U MTHOBEHHAA CKOPOCTb Tesla NpPU HepaBHOMEPHOM
OBUXKEHUN
8.5 YckopeHue. PaBHOYCKOPEHHOE NPAMOJIMHENHOE ABUMKEHNE
8.6 HH#HPar###CBoboaHOe nageHme. OnbiTol Nannnes
Hi#Par##tPaBHOMepHOe ABMXKEHMEe NO OKpYXHOCTU. Nepuoa n
8.7 yactoTa obpalleHus. JINHenHas 1 yriioBas CKOPOCTU.
LeHTpocTpemuTenbHoe ycKopeHue
8.8 MepBblii 3aKOH HblOTOHA
8.9 BTopoli 3aKoH HbloTOHa
8.10 TpeTuit 3akoH HbloToHa
8.11 HHHPar###TIprHUMN cynepno3numm cun
8.12 Cwna ynpyrocTtu. 3akoH lNyka
8.13 HH#HPar###Cnna TpeHnA: cuna TpeHUA CKONbXKEHUA, CUNa TpeHuA
' NoKosA, Apyrue BuAbl TpeHuA
8.14 HHHPar##H#Chnna TAXKECTN U 3aKOH BCEMUPHOTO TATOTEHUA.
’ YckopeHwue cBob0AHOro nageHus
8.15 [AsuxeHune nnaHeT BoKkpyr ConHua. MNepBasa Kocmuyeckasn
’ CKOpPOCTb. HeBecoMoCTb U NeperpysKku
8.16 PaBHOBecne maTepuanbHOM TOUKKU. ABCONOTHO TBEPAOE TENO
8.17 H#HPar###PaBHOBeCKe TBEPAOro TeNa C 3aKpenIEHHOM OCbto
' BpaweHna. MomeHT cunbl. LleHTp TaXecTH
8.18 Mmnynbc Tena. U3ameHeHne nmnynbca. Umnynbc cunol
8.19 3aKOH COXpaHeHUA nMnynbeca
8.20 HH#H#Par###H#PeakTMBHOE ABUKEHNE




8.21

MexaHunyecKkasn pa60Ta N MOLWHOCTb

8.22

PaboTa cun TAXKeCTH, ynpyroctu, TpeHus. CBaA3b SHEPTUN U
paboTbl

8.23

MoTeHUManbHaA aHeprua Tena, NOAHATOro Hag, NOBEPXHOCTbHO
3emaun

8.24

MoTeHUMaNnbHaA SHEPTUA CXKATOM NPYHKUHbI

8.25

Hi#Par###KnHeTMyecKkas sHeprmus. Teopema 0 KUHETUYECKO
3Heprum

8.26

HHHPar##H#3aKoH coxpaHeHMA mexaHUYeCcKon aHeprum

8.27

MpaKtnyeckme paboTbl:

OnpegeneHune cpefiHelt CKOPOCTU CKOMbKEHUS BpycKa unm
OBVXEHUA WapuKa No HaKAOHHOW naockocTn. OnpeaeneHune
YCKOPEHUs Tesla Npu PaBHOYCKOPEHHOM ABUXKEHUM NO
HaKNOHHOM NNOCKOCTHU.

NccnepoBaHme 3aBUCMMOCTH nyT¥ OT BpeMeHU nNpun
PaBHOYCKOpPEHHOM ABUNXEHUN 6e3 HavanbHOM CKOpoOCTH.

MpoBepKa rmnoTesbl: ecv NPU PaBHOYCKOPEHHOM ABUMKEHUU
6e3 Haya/IbHOM CKOPOCTWN MYTN OTHOCATCA KaK pPAg, HEYETHbIX
yncen, TO COOTBETCTBYIOLME NPOMENKYTKM BPpEMEHWN OANHAKOBbI.

NccnepoBaHme 3aBUCUMOCTM CUbI TPEHMA CKOJIbXKEHUA OT CUAbI
HOpPManbHOro AasneHua. OnpegeneHme KoadpdmuneHTa TpeHnA
CKONbXKeHuA. OnpegeneHme KECTKOCTU NPYXUHbL. OnpegeneHve
paboTbl CUNbI TPEHUA NPU PAaBHOMEPHOM ABUKEHMM Tena no
ropM3oHTaIbHOM NoBepxHOCTU. OnpeaeneHne paboTbl CUsbl
yMpyrocty npu nogbéme rpysa c MCNOAb30BaHUEM
HENoABWKHOIO U NOABUMXKHOIro 6/10K0B

8.28

dursmyeckne aBneHnn B Npupoae: NpUAnBbl U OTAUBHI,
ABuKeHue nnaHeT CONHEYHOM CUCTEMBI, PEAaKTUBHOE ABUNKEHUE
YKMBbIX OPraHNM3mMoB

8.29

TexHUYecKme yCTPOMCTBA: CNNAOMETP, AATUYNKN NONONKEHUS,
pacCTOAHMA N YCKOPEHUA, paKeTbl

MEXAHWYECKWE KOJTEBAHWA U BOJIHbI

9.1

KonebatenbHoe ABuxKeHne. OcHOBHble XapPaKTePUCTUKN




KonebaHui: nepuoa, 4acCtota, amnantyga

9.2

MaTemMaTUyecKu1it 1 NPYKUHHBIN MasTHUKU. MpeBpalyeHne
3Hepruun Npun KonebaTebHOM ABUNKEHUU

9.3

3aTyX8IOLLI,ME KonebaHus. BbIHY»XAeHHble KonebaHuAa. PesoHaHc

9.4

MexaHu4yeckune BoaHbI. CBOMCTBA MEXaHNYECKUX BOJIH.
MpofosibHble M NOMepeYHble BOJIHbI. [IMHA BONHbI U CKOPOCTb
eé pacnpocTpaHeHua. MexaHnyeckme BOHbI B TBEPAOM TeNe,
celcMUYECKME BOJHDI

9.5

3BYK. [POMKOCTb M BbICOTa 3ByKa. OTpaykeHWe 3ByKa

9.6

MHdpPa3BYK 1 yNbTPas3ByK

9.7

MpaKTnyeckne paboToi:

Onpe,u,eneHme 4acToTbl U nepnoaa KonebaHui
MaTemMmaTnu4eCKkoro MaATHUKa.

OnpeaeneHue 4acToTbl U Nepnoaa KosebaHuim Npy>KMHHOro
MafATHMKa

WccnepgoBaHve 3aBUCMMOCTM Neproaa KoebaHui
NOABELIEHHOrO K HUTU rpy3a OT A4JIMHbI HUTKU. MccnegoBaHue
3aBMCMMOCTM Nepuoaa KonebaHuii Npy>KUHHOTro MaATHUKA OT
Maccbl rpy3a. MpoBepKa HeE3aBUCMMOCTM Nepmnoga KonebaHuii
rpysa, NoABEeLEeHHOro K HATKU, OT MacChl rpy3a M KECTKOCTH
NPYXuHbI. U3MepeHune yckopeHusa cBoboAHOro nageHus

9.8

dusnyeckne ABneHUA B npupoae: BoCnpuAaTne 3syKos
XNBOTHbIMMU, 3eMNeETPACEHUE, cecMMYEeCKMe BOJIHbI, LyHamMmu,
9X0

9.9

TexHU4YecKme yCTPOMCTBA: 3X010T, UCNO/b30BaHME YAbTPa3ByKa
B ObITY U TEXHUKE

10

SIEKTPOMAIMHUTHOE NONE N SNTEKTPOMATHUTHbBIE BOJIHbI

3I'IEKTp0MaI'HMTHOE none. 3I'IEKTpOMaFHVITHbIe BOJIHbI. CBOICTBA

10.1
3/1eKTPOMArHUTHbIX BOJTH
10.2 LLIKana aneKTpomMarHMTHbIX BOJIH
103 dneKTpomarHUTHadA npupoaa ceeta. CKopocTb cBeTa. BonHoBble

CBOWCTBaA CBeTa




104

MpaKkTnyeckme paboToi:

MN3yyeHne cCBOMCTB 3/1EKTPOMArHUTHbIX BOJIH C MOMOLLLbHO
mobunbHoro TenedoHa

10.5

dusnyeckme aBneHUn B npupose: buonormyeckoe gencreme
BUOMMOTO, YIbTPAPNONETOBOrO M PEHTIEHOBCKOTO U3NYyYEHUN

10.6

TexHuyeckune yCTpOl\/‘ICTBaZ MCNOJ1Ib30BaHNE 3N1EeKTPOMArHUTHbIX
BOJIH ANnA COTOBO CBA3U

11

CBETOBbIE AB/IEHNA

111 JlyyeBaa mogens ceeta. MMCTOYHMKK cBETA
11.2 MpamosnHenHoe pacnpocTpaHeHne cBeTa
11.3 OTparkeHune cBeTa. [1nocKkoe 3epKano. 3aKOH OTpaXKeHUA ceeTa
114 MNpenomneHune ceeta. 3aKoH npenomneHusa ceeta. [onHoe
' BHYTpPeHHee OTpa*KeHue ceeTa
11.5 NnH3a. Xopg nyyen B INH3e
11.6 OnTnyeckasa cuctema poToannapaTa, MUKPOCKOMa U Teneckona
11.7 [na3 Kak onTuyecKaa cuctema. baAN3OPYKOCTb M AaIbHO30PKOCTb
118 PasnoxeHue 6enoro ceeta B cnekTp. OnbiTbl HotoToHa.
' CnorkeHue cneKkTpanbHbIX LBeToB. [lucnepcua ceeta
MpakTuyeckme paboTbi:
Hi#Par##ticcnepoBaHme 3aBUCMMOCTM Yraa OTPaXKeEHUA
CBETOBOrO /ly4a OT yr/1a NaAeHUA.
H#HPar##H#3yyeHe xapaKTepUCTUK M306parkeHMA npegmeTa B
NI0CKOM 3epKane.
11.9 HH#Par##l ccneposaHme 3aBUCMMOCTHM yria NPenoMAeHUA

CBETOBOrO Jly4a OT YrNa NafeHus Ha rpaHuLe «BO34YyX — CTEK/IO».

H##Par###NonyyeHme nsobparkeHnin c NomMoLLbo cobupatoLLei
JINH3bI.

H##Par#H#OnpeseneHne GOKyCHOro paccToOAHUA U ONTUYECKON
CUNbl cobumpatoLweit NMH3bI.

HHHPar###OnNbITbl NO pPa3noXeHMto 6enoro cBeTa B CNEKTP.




HHHPar###ONbITHI NO BOCNPUATUIO LBETA NPeaMeToB MpU UX
HabnoaeHUN Yepes LBeToBble GUALTPDI

dusnyeckne asneHnn 8 npupoae: 3aTMeHUA ConHuaun JlyHbl,

11.10 LBeTa Te/, ONTUYecKue ABneHusa B atmocdepe (upeT Heba,
pedpakums, pagyra, MUpax)
111 TexHUYecKme yCTPOICTBa: O4KM, Mepuckon, ¢oToannapar,

onTn4yeckne ceetTosoapbl

12

KBAHTOBbIE ABJ/IEHNA

OnbITbl Pe3epdopaa 1 NnaHeTapHaa moaens atoma. Mogenb

121
aToma bopa
129 McnyckaHue 1 noraoweHne ceeta atToMom. KBaHTbl. JInHeyaTble
' CneKTpbl
12.3 PagmoaKktuBHocTb. Anbda, 6eTa- n ramma-musnyyeHums
124 CtpoeHne aToMHOro Agpa. HyKNoHHaa moaenb aTOMHOro Aapa.
' N3oTonbI
195 PagmoaKkTuBHble npeBpaleHua. MNepmnog nonypacnaga aTOMHbIX
' anep
126 ApepHble peakumun. 3aKoHbl COXPaHEHUA 3apAL0BOTo U
' MacCoBOTO yncen
12.7 DHeprua cBA3n aTOMHbIX Agep. CBA3b Maccbl U aHeprum
128 PeaKkuuu cuHTe3a 1 geneHma agep. NctouHmkm sHeprum ConHua
' V38634,
129 ApepHasa sHepreTuKa. encTBne pagnmoakTUBHbBIX U3/TYYEHNI Ha
' ¥MBble OpraHU3Mbl
MpakTnyeckne paboTobl:
HabntoaeHune CNAOWHbBIX MU IMHENYATbIX CMEKTPOB U3y4YeHUA.
12.10 )
NccnepnoBaHWe TPEKOB: M3MEPEHME SHEPTMM YACTULLbI MO
TOPMO3HOMY NyTU (No poTorpadpuam).
N3mepeHune pagmoaKTuBHoro GpoHa
12.11 ®dusnyeckme ABNEHNA B NPUPOAE: eCTECTBEHHDIN

pap,MDaKTMBHbIVI d)OH, KOCMUYECKHNE NY4UN, pagnoaKTUBHOE




n3nyvyeHmne npnpoaHbIX MMHEpPanos, AEﬁCTBMe PagnoOaKTUBHbIX
M3nyqum71 Ha OpraHn3m 4esioBeKa

12.12

TexHU4YecKne yCTPOMCTBA: CNEKTPOCKON, MHAMBUAYANbHbIN
L03MMeTP, Kamepa BuabcoHa




NMPOBEPAEMBIE HA O3 MO ®U3UKE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kog,
npoBepsemMoro
TpeboBaHuA

MpoBepsiemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTamM 6a30BOro ypoBHS
OCBOEHMA OCHOBHOM 0bpa3oBaTe/IbHON NPOrpaMmbl OCHOBHOTO 0bLLLEero
obpasoBaHuA Ha ocHose PIOC

MoHUMaHMe ponn GU3NKM B HAY4HOM KapTUHE MNPa; CPOPMUPOBAHHOCTb
6a308BbIX NpeAcTaBAEHMA O 3aKOHOMEPHOM CBA3M M NO3HABAEMOCTU ABAEHWUN
NPUPOAbI, O POAM IKCNEPUMEHTA B GM3MKE, O CUCTEMOOBPA3YIOLLEN POU
®U3MKKN B pa3BUTUM €CTECTBEHHbIX HaYK, TEXHUKWN N TEXHOIOTUIA, 06 3BONIOLNK
OUBNYECKUX 3HAHWUI U UX PO/ B LLEIOCTHON eCTECTBEHHOHAYYHOM KapTuUHe
MWPa, O BKNaLEe POCCUUCKUX U 3apybBerKHbIX Y4EHbIX-GU3MKOB B Pa3BUTHE
HayKu, 06bsACHEHME MPOLLECCOB OKPYKaloLWEro M1Upa, pasBuUTUE TEXHUKN U
TEXHOJIOTUI

3HaHKUA 0 BUAAX MaTepuu (BELLECTBO M NOJe), O ABUKEHUU KaK cnocobe
CYLL,eCTBOBaHUA maTepnn, 06 aTOMHO-MOIEKYNAPHOM TEOPUMN CTPOEHUSA
BELLECTBa, 0 GM3NYECKON CYLLHOCTU ABNEHMI NPMPOoabl (MeXaHUYECKUX,
TENOBbIX, 3/IEKTPOMArHUTHbIX U KBAHTOBbIX); YMEHME Pa3/MyaThb ABEHUSA MO
OMNMCaHMIO X XapaKTePHbIX CBOMCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLMX
AaHHoe GU3NYEeCKOoe ABAEHME; YMEHWe Pacno3HaBaTb NPOABAEHNE U3YYeHHbIX
bU3NYECKUX ABNEHUI B OKPYXKAIOLLEM MUPE, BbIAENAA UX CYLLECTBEHHbIE
cBoncTBa (NpU3HaKK)

BnageHne ocHoBaMM MNOHATUMHOrO annapaTta U CUMBOJIMYECKOTO A3blKa GU3NKU
M UCNOJIb30BaHME UX A8 pelleHns yuebHbIX 3a[a4; YMEHNEe XapaKTepusoBaTb
cBOWCTBa Tes, GM3MYECKMNE ABNEHUA N MPOLLECCHI, UCMONb3YA
dyHOAaMeHTabHble M AMNNPUYECKME 3aKOHbI

YMeHMe onncbiBaTb U3yYeHHbIE CBOMCTBA TEN U pU3MUECKUE ABNEHUSA,
ncnonbsya GpUsnMyeckne BesnUmHbl

BnageHne ocHOBamMu MeTOA0B Hay4YHOro MO3HaHUA C y4EToM cobtoaeHnn
npaeua 6e3onacHoro TpyAa: HabalaeHne GUsnMYecKUx ABAEHU:

YMeHMe caMoCToATEIbHO COBUPaTb IKCNEPUMEHTANbHYIO YCTaHOBKY U3 AaHHOIo
Habopa 060opyA0BaHNA MO UHCTPYKLMM, OMMUCbIBAThL XO/, OMbiTa U 3aMN1CbIBaTb
ero pesynbTaTtbl, GOPMYANPOBaATbL BbIBOAbI;

nposeAeHMe NPAMbIX U KOCBEHHbIX U3MepPEHN GU3NYECKUX BESIMUYUH: YMEHME
NAaHUPOBATb U3MEPEHMUA, CAMOCTOATENbHO COBMPATb 3KCNEPUMEHTANbHYIO
YCTAHOBKY MO MHCTPYKLUMMU, BbIYUCIATL 3HAYEHME BEIMUYMHBI U aHA/IM3UPOBaATL
Nnosly4YeHHble pesybTaTbl C YYETOM 3a4aHHOM MOrPELIHOCTU Pe3ybTaToB
M3MepeHun;




npoBefAeHMEe HECNIOXKHbIX SKCNEPUMEHTAIbHbIX UCCef0BaHUI;
CaMOCTOATE/IbHO COBMPATb IKCMEPUMEHTAIbHYIO YCTaHOBKY M MPOBOANUTD
nccnefoBaHUE NO UHCTPYKLUMU, NPEACTABAATL NOJYYEHHblE 3aBUCUMOCTM
dU13nYECKNX BEANYMH B BUAE Tabauu, n rpadmKoB, y4UTbIBaTb NOMPELIHOCTH,
AenaTb BbIBOAbI NO pe3ynbTaTam Uccien0BaHmA

MoHMMaHWe XapaKTepPHbIX CBOMCTB pU3MUECKNX MoAaeNen (MaTepmaibHan
TOYKa, abCcoNoTHO TBEPAOE TENO, MOAENMN CTPOEHUSA Fa30B, MKUAKOCTEN U
TBEPAbIX Te/, NNaHeTapHasn MogeNb aTOMa, HYK/IOHHasA MoAe b aTOMHOro AApa)
N YMEHUE NPUMEHSATb UX AN 06bACHEHUA GU3NYECKMX NPOLLeCCOB

YmeHue 06bACHATb GU3MUYECKMe NPOLLeCChl M CBOMCTBA TeA, B TOM YNC/E U B
KOHTEKCTE CUTYaLMI NPaKTUKO-OPUEHTMPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BbISAIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3U N CTPOUTb 06bACHEHWE C ONOPON Ha
M3y4YeHHble CBOMCTBA GU3NYECKUX ABNEHNN, PU3NYECKME 3aKOHDI,
3aKOHOMEPHOCTN N MOLENU

YMmeHue pewaTb pacyéTHble 3a43a4m (Ha 6ase 2 — 3 ypaBHEHMI), UCNO/Ib3yA
3aKOHbI 1 GOPMY/bl, CBA3bIBAOWME PU3MYECKME BEANUYNHDI, B YHACTHOCTH,
3anucbiBaTb KPaTKOE YC/I0BME 334U, BbIABAATb HEAOCTAlOWME AaHHbIE,
BbIOMpPaTb 3aKOHbI 1 GOPMY/Ibl, HEOBXOAUMbIE AN €€ PeLleHUn, UCNONb30BaTb
CNpaBoOYHble AaHHble, NPOBOAUTL PACYEThbl U OLEHMBATL PEaMCTUYHOCTb
NoJly4eHHOTO 3HaYeHUa GU3MYECKON BEIMYMHDBI; YMEeHUe onpeaenaTb
pa3smepHOCTb GM3NYECKOI BEANUYMHBI, NONYYEHHOW NPU peLleHNM 334a4m

YMeHMe xapaKTepm3oBaTb NPUHUMMbI SENCTBUA TEXHUYECKUX YCTPOICTB, B TOM
ynucne 6bIToBbIX NPUOOPOB, U NPOMbILIEHHbIX TEXHOIOTMYECKMX MPOL,ECCOB MO
WX OMMUCAHMUIO, UCMONb3YA 3HAHUA O CBOMCTBAX PUINYECKUX ABNEHUN U
Heobxoanmble GpusnyecKkme 3aKOHOMEPHOCTH

10

YMeHMe UcnoNb30BaTb 3HaAHUA 0 GU3MYECKUX ABNEHUAX B NOBCEAHEBHOM KU3HU
ana obecneveHma 6esonacHocTn Npm obpalLteHmn ¢ GoiToBbIMKM NpNbopamm u
TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMA 340POBbA U COONOAEHNA HOPM
3KONOMMYECKOro NOBEAEHMA B OKpYXKatOLLel cpese; MOHMMaHMe
HEeoHX04MMOCTU NPUMEHEHUA AOCTUNKEHNN PUINKM U TEXHONOTUIN ANs
paLMOHaNbHOrO NPUPOAONO/b30BAHUA

11

OnbIT NouncKa, NpeobpasoBaHMA U NpeacTaBaAeHna nHopmaLmm Gusmyeckoro
COAEPMKaHMA C UCNONb30BaHMEM MHGOPMALLMOHHO-KOMMYHWUKATUBHbIX
TEXHO/IOMUIM; YMEHUE OLLeHMBATb A0CTOBEPHOCTb NOYyYeHHON MHbOoPMaLMKM Ha
OCHOBE MMEIOLLMXCA 3HAHMI U JONONHUTENbHBIX UCTOYHUKOB; YMEHUe
MCMO/1Ib30BaTb MPU BbINOSHEHWUM YHEBHbIX 334aHNI HAYYHO-MONYAAPHYIO
MTEpaTypy GU3NYECKOro COAepPrKaHMA, CNPaBoOYHbIe MaTepuasbl, PECYpCbl CETU
MHTepHeT; BnageHne 6a30BbiMM HaBblkamu NpeobpasoBaHus nHGopmaumum us
O/ HOM 3HAaKOBOW CUCTEMBI B APYTYH0; YMEHWe co34aBaTb COBCTBEHHbIE
NMCbMEHHbIE M YCTHble CO0bLEeHMA Ha OCHOBE MHPOPMALMKN U3 HECKOJIbKUX




UCTOYHHMKOB




MEPEYEHb 9/IEMEHTOB COAEPXAHUA, MPOBEPAEMBbIX HA O3 MO ®U3NKE

Kog MpoBepsieMblit SNEMEHT COAEPKaHUA
1 MEXAHUYECKUE ABJTEHUA
11 MexaHunyeckoe gsueHune. MatepuanbHaa TouKa. Cuctema otcyérta. OTHOCUMTENIbHOCTb
' LBUKEHUA
12 PaBHOMepHOEe M HepaBHOMepHOe agukeHue. CpegHAA ckopocTb. Popmyna gna
' BblUMC/IEHUA cpeaHel CKopocTu: v =S/t
PaBHOMepHOE NpAMOANHENHOE ABUMKEHME. 3aBUCUMOCTb KOOpPAMHaTbI TeNa oT
BPEMEHMU B C/ly4ae PaBHOMEPHOIO NPSAMOJIMHENHOIO ABUKEHUSA:
1.3 x(f)=x,+vt
MpaduKM 3aBUCUMOCTIN OT BPEMEHU A1 MPOEKLMM CKOPOCTU, MPOEKLUN
nepemeLleHuna, NyTn, KOOPANHaTbl NP PABHOMEPHOM NPSAMOJIMHENHOM ABUKEHUU
3aBUCMMOCTb KOOPAMHATLI TeNla OT BPEMEHMU B C/ly4ae PAaBHOYCKOPEHHOro
NPAMOSIMHEMHOTO ABUXKEHMA:
£
Sx(f} =1'.|;|: ’i'f_l'.?x * £y
)
dopmynbl ANA NPOEKUMN NEPEMELLEHNSA, MPOEKLMN CKOPOCTU U NPOEKLUM YCKOPEHMUA
NpwW paBHOYCKOPEHHOM MPAMOJIMHEMHOM ABUKEHUM:
1.4 £
Iy (?‘) =Upy T+, E »
U.T(I) =Upy T "1,
a, (1) =canst,
vy, — Uy, =2a,5,
paduKM 3aBUCUMOCTU OT BPEMEHU A/151 MPOEKLUMM YCKOPEHMUA, MPOEKLIMN CKOPOCTH,
NPoeKLUMM NePEMELLEHMA, KOOPAUHATbI MPU PABHOYCKOPEHHOM NPSMOJNHENHOM
OBUKEHUN
CsoboaHoe nageHue. dopmybl, onucbiBatowme ceoboaHoe NajgeHme Tena no
1.5 BEPTUKANU (ABUNKEHME TENA BHU3 UIN BBEPX OTHOCUTE/IbHO NOBEPXHOCTU 3eMin).
lpaduKM 3aBUCUMOCTI OT BPEMEHU A5 NPOEKLMM YCKOPEHUA, MPOEKLIUM CKOPOCTU U
KoopAaMHaTbl Npu ceBobogHOM NageHUn Tena no BepTUKaam




CKOpPOCTb PaBHOMEPHOTO ABUKEHWA Te/la N0 OKPYKHOCTU. HanpaBaeHme CKOpOCTH.

dopmyna Ana BbIUMCIEHNA CKOPOCTU Yepes pagmnyc OKPYKHOCTU 1 Nepunos,

obpalLeHms:
2nR
=
T

LleHTpocTpeMuTeNbHOE YCKOpeHMe. HanpaBieHne LeHTPOCTPEMUTENIbHOMO YCKOPEHUS.

1.6 dopmyna gnsa BblMUCAEHUA YCKOPEHUSA:
2
e L
" R
dopmyna, cBs3bIBatOLLAA NEPUOL M YACTOTY OOpPaLLLEHMA:
V= 1
T
Macca. MnoTHOCTb BewecTsa. Popmysa ANA BbIMUCAEHUA NJAOTHOCTH:
1.7
fise m
V
1.8 Cuna — BekTOpHas ¢du3myeckasn BesiminHa. CnoxeHune cun
1.9 fiBneHune nHepumun. Mepsblii 3aKOH HbOTOHA
BTopoli 3aKoH HbloToHa:
1.10 F=m-a
CoHanpaBAeHHOCTb BEKTOPA YCKOPEHUA TeNa U BEKTOPA CU/Ibl, AENCTBYIOLLEN HA TeNo
B3saumogelicteume Ten. Tpetuii 3akoH HbloToHa:
1.11 ~ ~
Fygi==Tip
TpeHne NoKoA 1 TpeHMe CKoNbXKeHuA. Dopmyna Ana BbIMUCAEHUA MOAYIA CU/bl TPEHUA
CKONIb}KEHUA:
1.12
F_=u-N
=L
1.13

Jedbopmaums Tena. Ynpyrue n Heynpyrvue gedopmaumun. 3akoH ynpyroi gepopmaumm




(3akoH lNyka):

F=k-Al

1.14

BCGMMDHOE TAroTeHue. 3aKoH BCEMUPHOIO TATOTEHUA:

My -MA
}-'_ == G z —_\—
R L
Cuna TaxecTu. yCKOPEHVIe CBO6OAHOFO nageHuAa.

dopmyna ans BbIMUCIEHUA CUbI TAXKecTU B6aM3KN nosBepxHocTn 3eman: F = mg.

[BuxKeHune nnaHet Bokpyr ConHua. MNepBasa KoCMUYECKasa CKOPOCTb. HeBeCcoOMOCTb U
neperpysKku

1.15

Mmnynbc Tena — BeKTOpHasA pu3nyecKan BesMumnHa.
D=mo

MMI’Iy]'IbC cuctembl Ten. UsmeHeHue nmMmnyabca. MMI'IVIIbC Cunbl

1.16

3aKOH COXpaHeHuA umnynbca ana 3aMKHyTOl)'| CUCTembl TenN:
p=nyU +im, U, =const

PeaKkTnBHOe gBuxeHue

1.17

MexaHunuyeckan paboTa. Popmyna Ana BbluMCAeHUA paboTbl CUAbI:

A=Fscosa

MexaHunyeckaa MOLHOCTb:

1.18

KnHeTuuyecKan 1 noTeHumanbHas aHeprua. dopmyna gnsa BblUMCIEHNA KUHETUYECKOM
3Hepruu:

Teopema 0 KMHeTUYeCKom aHeprumn. Popmyna Ana BbIUMCAEHMA NOTEHLNANBHOMN
3Heprum Tesa, NOAHATOro Hag, 3eMnén:




MexaHunyecKana aHeprua:

E = E,i- + Ep
1.19
3aKoH CoXpaHeHMA MexaHUYecKoi aHeprnn. Popmyna A1A 3aKOHA COXPAHEHMA
MexaHW4YeCKoM aHeprum B OTCYTCTBUE cUA TpeHua: E = const.
MpeBpaLLeHNne MexaHUYeCKON IHEPTUN NPU HAINYUU CUAbI TPEHUA.
MpocTble mexaHu3Mbl. «3010TO€ NPaBUIO» MEXAHUKM.
Pbiuar. MomeHT cunbl: M - Fl.
YcnoBue paBHOBeCKA pblyara:
1.20 M +M, +..=0
MoABWMKHbBIVM M HENOABWMXKHbIM 610KW. KM, NpoCcTbIX MEXAaHWM3MOB,
= -"iuenasm
Aaarpaqa:aﬂaﬂ
[asneHune TBEpAoOro Tena.
dopmyna ana BblMUCAEHUA AABAEHUA TBEPAOTO TeNa:
e F
S
1.21 JasneHue rasa. ArmocdepHoe gaBneHue.
MmapocTaTmyeckoe gaB/ieHne BHYTPU XKUOKOCTU.
dopmyna Anda BbIMUCAEHUA AABAEHNA BHYTPU XKUAKOCTU:
P=pgh+DPy,
1.22 3aKoH Mackana. f’mapasanyeckuii npecc
1.3 3aKkoH Apxumega. Popmyna gns onpeseneHUA BbITaIKMBAOLWEN CUAbI, AEMACTBYOLLEN

Ha Teno, NOrpy*KEHHoe B XUAKOCTb UK ras:




F_-"-_I::-.. =pgV

Ycnosue naaBaHuA Tena. MNnaBaHue cyaos U BO3gyxonaaBaHue

1.24

MexaHunuyeckme KonebaHusa. AMnNanTyaa, nepuos 1 yactota kosnebaHuin. Popmyna,
CBA3bIBAOLLAA YACTOTY U Nepuog, KonebaHuii:

vo L
i

1.25

MaTemMaTU4eCcKmit 1 NPYKUHHbIN MaATHUKK. MpeBpaLLeHne 3Heprum npu
KonebaTeNlbHOM ABUKEHUN

1.26

3aTtyxatouime KonebaHua. BbiHyKaeHHble KonebaHua. PesoHaHc

1.27

MexaHnyeckme BOHbI. I'Ipop,oanble M nonepeyHblie BOJIHbI. Iﬂ,ﬂl/IHa BOJIHbl U CKOPOCTb
pPacnpoCcTpaHeHNA BOJIHbI:

A=v-T

1.28

3BYK. [POMKOCTb 1 BbiCOTa 3ByKa. OTparkeHWe 3BYKOBOM BOJIHbI Ha rpaHuLe ABYX cpes,.
MHdpas3ByK 1 yNbTpas3ByK

1.29

MpaKTnyeckne paboTsbl

N3mepeHune cpeaHelt NIOTHOCTU BELLECTBA; apXMMEZ0BOMN CUNbI; Y KECTKOCTU NPYXHKUHbI;
Ko3pdurUMEHTa TPEHUA CKONbXKEHUSA; PabOoTbl CU/bI TPEHUS, CUAbI YNIPYTrOCTU; CpeaHen
CKOPOCTU ABUKEHMA BpycKa No HaKNOHHOW NAOCKOCTU; YCKOPEHUA BpycKa npu
ABUXEHMN MO HAKIOHHOM MJIOCKOCTU; YacTOTbl U Nepuoaa KonebaHum
MaTeMaTMUYECKOro MafaTHMKa; YacToTbl U Neproaa KonebaHnn NPyKUHHOTO ManTHUKA;
MOMEHTa CW/bl, 4eMCTBYIOLLErO Ha pblyar; paboTbl CUAbI YNPYrocT Npu nogbeme rpysa
C MOMOLLbIO HenoABUKHOro 610Ka; PaboTbl CMAbI YIPYTrOCTM NPU NOABbEME rpy3a C
NoMoLLbio NoABUMKHOTO 610Ka.

NccnepoBaHne 3aBUCUMOCTM apXMMeZ0BOM CUbl OT 06bEMa NOrpyKEHHOM YacTu Tena
M OT NJIOTHOCTU XUAKOCTU; HE3aBUCUMOCTU BbITaNIKMBAIOLLEN CU/bI OT MaccChl TeNa;
CUNbl TPEHUA CKO/bXKEHWUS OT CUJ/Ibl HOPMAJIBHOTO AABAEHMA U OT POAa NOBEPXHOCTY;
CWAbI YNPYroCTK, BO3HUKAIOLLEN B NPYXKMHE, OT cTeneHn aedopmauunm npyKuHbl;
yCKopeHus bpycKa OT yr/ia HakAoHa Hanpasastowen; nepmoaa (4actoTbl) KonebaHui
HUTAHOIrO MasTHUKA OT AJINHbI HATK; Nepuoga KoiebaHn NpyKUHHOro MasTHMKa OT
MacCChbl rpy3a 1 KECTKOCTU NPYKUHbI; UCCeloBaHNE HE3aBUCUMOCTM Nepuoaa
KonebaHM HUTAHOTO MAATHMKA OT Maccol rpy3a. MpoBepKa ycnoBma paBHoBeCUSA
pblyara

1.30

dusmyeckne ABNEHUA B NPUPOLE: NPUMEPDHI ABUKEHUA C Pa3IMYHbIMU CKOPOCTAMM B
KUBOW M HEXMBOW NPUPOAE, AEWCTBUE CU/bI TPEHWUA B NPUPOAE M TEXHUKE, MPUANBDI U




OT/INBbI, ABUNKEHMe nnaHeT CONMHEYHON CUCTEMbI, PEAKTUBHOE ABUMKEHUNE KMUBbIX
OpPraHM3MOB, pblyaru B Te/ie YeN0BEKA, BANAHNE aTMOCHEPHOTO AABNEHMA HA KUBOM
OpraHun3m, NnaBaHune pblb, BOCMPUATUE 3BYKOB }KUBOTHbIMM, 3eM/IETPACEHME,
ceicMMUYecKme BO/HbI, LlyHaMM, 3X0

TexHU4YecKme ycTpoMCTBa: CNMAOMETP, AATYMKM NONONKEHUA, PACCTOAHUA U YCKOPEHUS,
ONHaMOMETP, NOALMMHUKN, PAKeTbI, pblyar, TOABUXKHbIN U HENOABUKHbIA 610KH,

1.31 HaKNOHHaA NJI0CKOCTb, NPOCTble MexaHW3Mbl B BbITy, coobuiatoLmecs cocyapl,
YCTPOWMCTBO BOAOMNPOBOAA, r'MAPaBANYECKUI Npecc, MaHOMeTp, 6apomeTp, BbICOTOMED,
NMopLLUHEBOM HAcoc, apeoMETp, 3X0JI0T, UCMOJIb30BaHME YbTPA3BYKa B ObITy U TEXHUKE

2 TEMIOBbIE ABTEHNA
OCHOBHble MOJIOXKEHUA MONEKYNAPHO-KMHETUYECKOM TEOPUUN CTPOEHMSA BeLLECTBA.

2.1 Moaenu TBEPAOro, *MAKOro U ra3006pasHOro CoCToaHUM BelecTBa. Kpuctananyeckune
1 amopodHble Tena

59 [BuKeHune yactul, Belectsa. CBA3b CKOPOCTM ABUKEHUA YACTUL, C TEMMNEPATYPO.

' bpoyHoBcKoe asukeHune, audoysns

2.3 CmauumBaHMe 1 KanunnapHole ABAEHMUA

2.4 TennoBoe pacwnpeHne u cxatme

2.5 Tennosoe paBHOBecHe

26 BHyTpeHHAs sHeprus. PaboTa 1 Tennonepegaya Kak cnocobbl USMEHEHUA BHYTPEHHEN

’ sHeprum

2.7 Buabl Tennonepegayn: TenA0NPOBOAHOCTb, KOHBEKLMA, U3STyHYEHUE
HarpeBaHue u oxnaxkgeHue ten. Konmyectso Tennotbl. YaenbHasa TENN0EMKOCTb:

2.8 i ;

Q=cmlt, -1, )
3aKOH COXpaHEHMA SHEPTUN B TEMNOBLIX NpoLeccax. YpaBHeHMe Tensosoro 6anaHca:
2.9
Q1 _Qg +..=0
210 NcnapeHue n KoHaeHcaumaA. MameHeHWe BHYTPEHHEN 3HEPrumM B NPoLEcce McnapeHms
’ M KoHAeHcaummn. KuneHue xuakoctun. YaenoHas tennorta napoobpasosaHus: L= Q/m
2.11 BnaxHocTb BO3AyXa
2.12 MnaBneHue n KpUctTanamsauma. MUameHeHne BHYTPEHHEM SHEPTUN NPU NNABAEHUN U

Kpuctanaunsauun. YaenbHaa TensioTa nnasaeHua:




A=Y
m

BHYTpeHHAsA saHeprusa cropaHma Tonamea. YaenbHan TenaoTa CropaHma TON/IMBa: g =

2.13
Q/m

2.14 MpuHUMNbI paboTbl TenaoBbix asuratenen. KN4 tennosoro gsuratens
MpakTnyeckme paboTobl
N3mepeHune yaenbHoOM TENNOEMKOCTM METANIUYECKOTO LIUIMHAPA; KONNYeCTBa
TennoTbl, NO/IY4€HHOro BOAON KOMHATHOM TemnepaTypbl PUKCMPOBAHHOMN Macchl, B

2.15 KOTOPYIO OMNYLLLEH HArPeTbIi LUAMHAP; KOMYECTBa Ten10Tbl, OTA4AHHOIO HarpeTbim
LMAMHAPOM, NOC/e ONYCKAHWUA ero B BOA4Y KOMHATHOM TeMNepaTypbl; OTHOCUTENIbHOM
B/IA’*KHOCTU BO34YXa; YAE/1bHOM TeNNOTbl NAaBAEHMA Nbaa. MccnegoBaHne n3meHeHus
TemnepaTypbl BOAbI NPU Pa3INYHbIX YCIOBUAX; ABNEHUA TenaoobmeHa npu
CMeLINBaHWM XOI04HOM M ropadei Bogbl; NpoLLecca ucnapeHua
Pur3snyeckme ABNeHNA B NPUPOLE: MOBEPXHOCTHOE HaTAXKEHNE U KaNUANAPHbIe ABAEHNA

2.16 B Npupoae, Kpuctansl B npupoae, usnydyeHne ConHua, 3amepsaHue BOA0EMOB,
MopCcKue bpu3bl; 06pa3oBaHMe pockl, TyMaHa, UHes, cHera
TexHun4ecKre yCTpOMCTBa: Kanuaaapbl, NPUMEPbl MCNOb30BAHMA KPUCTANNOB,

2.17 KUAKOCTHbI TEPMOMETP, AaTYMK TEMMNEPATYpbl, TEPMOC, CUCTEMA OTOMNJEHNA LOMOB,
rMrpomMeTpbl, NCUXPOMETP, NapoBan TypbuHa, ABUraTeNb BHYTPEHHEro CropaHus

3 S/TEKTPOMATHUTHBIE ABNEHUA

3.1 dneKkTpusauyma ten. [lga Bnaa sNeKTpruyeckmx 3apagos

3.2 B3sammogelicteme 3apsaKeHHbIX Ten. 3akoH KynoHa

3.3 3aKOH COXpaHEeHWUA 31eKTPUYECKOro 3apasa

3.4 dneKkTpuyeckoe nose. HanpaKEHHOCTb a1eKTpMYecKoro nona. NMpuHuun cynepnosmummn

’ 3N1IeKTPUYECKMX Nosel (Ha Ka4ecTBEHHOM YPOBHE)
3.5 Hocutenun anektTpuyeckmx 3apagos. [leicTBMe 31eKTPUYECKOro NOS HA SNEKTpUYecKkue
' 3apagbl. MPOBOAHWUKM U ANINEKTPUKK

MOCTOAHHBIV 3NEKTPUYECKUI TOK. [leCTBMA 3NeKTpUYeckoro Toka. Cnia Toka.

36 HanpsaxkeHue.
I=q/t,U=A/q

3.7 DneKTpuyeckoe ConpoTuBeHme. YaenbHoe aNIeKTpUYecKoe ConpoTUBAEHUE:




R =pl/S

3.8 3akoH Oma A/1a yyacTKa anektpudeckon uenum: | = U/R
MNocnepoBatenbHOe coegnHEHNE NPOBOAHUKOB:
« TT—TT T - _
I :I'}q 'r_' —'['1 _'["'}-. R—Rl _R-}
3.9 MapannenbHoe coeagHeEHME NPOBOAHMKOB PAaBHOIO CONPOTUB/IEHUA:
U=U,;I=I+1;R=—.
ST ST 2
CmellaHHble coegmMHeHnAa NPoBOAHMKOB
3.10 PaboTa 1 MOLLHOCTb 3neKTpmuyeckoro Toka. A = Ult, P = Ul
3akoH Jkoyna — JleHua:
3.11 .
Q=I"-R-t
3.12 OnbIT 3pcTega. MarHMTHoe nosie NPsSIMOro NPoBOAHMKA C TOKOM. JIMHUU MarHUTHOM
' UHOYKLMN
3.13 MarHuTHoe nosie NOCTOAHHOIo MarHuTa. BsaumogeiicTeme NoCTOSHHbIX MarHUTOB
3.14 JencTBne marHMTHOro Nosaa Ha NPOBOAHUK C TOKOM
3.15 OnbITbl ®apagen. ABNeHNE 3NEKTPOMATHUTHON MHAYKUMK. MpaBuio JleHua
MpakTnyeckne paboTobl
N3mepeHne 31eKTPUYECKOTO CONPOTUBAEHMA PE3NCTOPA; MOLLHOCTM 31EKTPUUYECKOTO
TOKa; paboTbl 3/1EKTPMUYECKOrO TOKaA.
NccnepoBaHne 3aBUCMMOCTM CUbI TOKA, BO3HMKAIOLWErO B NPOBOAHMKE (pe3ncTopbl,
3.16 NlaMnoYKa), OT HaNPAXKEHWUA Ha KOHLLAX NPOBOAHWNKA; 3aBUCMMOCTM CONPOTUBAEHUSA OT
OJIMHBbI NPOBOAHWKA, NOWAAM ero NonepeyHoro ce4eHna n yaenbHoro
CONPOTUBNEHMUA.
MpoBepKa NpaBuna oA INEKTPUYECKOrO HaNPAXKEHMA NPU NOC/Ie40BaATE/IbHOM
CcoeMHEeHMN NPOBOAHUKOB; NPaBUAa ANA CUbl SNEKTPUYECKOrO TOKA Npu
napanfieNbHOM CoeaANHEHUM NPOBOAHUKOB (PE3UCTOPbI U NaMNOYKa)
3.17 dusnyeckne ABNEHNA B NPUPOLE: SNEKTPUYECKME ABNEHMA B aTMOChHeEpE,

3/1EKTPUYECTBO XMUBbIX OPraHM3MOB, MarHUTHoe nose 3emnau, Apeind NoaCcos, Poab




MArHMTHOrO NOAA ON1A XU3HU Ha 3emne, nonAapHoe cnaHume

TexHUYecKme YCTPOMCTBA: 3/IEKTPOCKON, aMrnepmeTp, BO/IbTMETP, PeocTaT, CYETYMK
3NEeKTPUYECKOMN SHEePrnn, 31EKTPOOCBETUTE IbHbIE NPUBOPLI, HarpeBaTe/bHble

3.18
aneKkTponpubopsbl (Nprmepsbl), SNEKTPUYECKUE NPEAOXPAHUTENN, SNEKTPOMATHMUT,
3/IeKTPOABUraTEIb MOCTOAHHOIO TOKA, FeHepPaTop NOCTOAHHOTO TOKA

3.19 DNeKTPOMarHUTHbIe BO/HbI. LLIKana af1eKTPoOMarHMTHbIX BOH

3.20 JNlyyeBan mogenb ceeTa. [pAMOIMHENHOE pacnpoCcTpaHeHMe CBeTa

3.21 3aKOH oTpaXkeHua ceeTa. [lhockoe 3epKano

3.22 NpenomneHue ceeta. 3aKOH NpenoMIEeHNA CBETA

3.23 dncnepcua ceeta

394 NnH3a. Xopg nyyeit B InMH3e. PoKycHoe paccToaHMe AMH3bl. ONTUYecKas cuaa nH3bl: D =

' 1/F

3.25 ['Na3 Kak onTuyeckasa cuctema. OntTuyeckme npnbopbl
MpaKktnyeckme paboTbl
Hi#Par###3mepeHne onTUYECKOM cubl cobupatolweit MH3bl; GOKYCHOTO PacCTOSHUA
cobupatoLLelt IMH3bI (MO CBOMCTBY PaBEHCTBA Pa3mMepoB NpegMmeTa U u3obparkeHus,

3.26 Korga npeameT pacnonoXKeH B ABOMHOM GOKyce), MoKasaTens NpesioMaeHuns cTekna.
H##Par###ccnepoBaHme CBOMCTBA M306paXKeHUA, NOJIY4EHHOIO C MOMOLLbHO
cobupatoLLelt IMH3bl; USMEHEHWUA GOKYCHOrO PAaCcCTOAHUA ABYX C/IOKEHHbIX INH3;
3aBUCUMOCTM yrna NpenomaeHna CBETOBOrO Jiyya OT yraa NaZjeHuna Ha rpaHuLe «Bo3ayx
— CTEKNO»

3.27 dusnyeckne AsneHna B npmpose: 3atmeHuma ConHua u JlyHbl, UBeTa TeN, ONTUYecKue

' ABneHUA B aTMocoepe (LBeT Heba, pedpakLma, pagyra, MUpaxK)

3.28 TexHu4ecKue yCTpoMCTBa: O4KM, Mepuckon, ¢poToannapaT, ONTUYECKME CBETOBOAbI

4 KBAHTOBbIE ABJIEHNA

4.1 PagmoaKktnuBHocTb. Anbda-, 6eTa-, ramma-usnyyeHus. Peakunu anbda-un b6eta-pacnaaa

4.2 OnbiTbl Pesepdopaa no paccesHuio anbda-yactuy, MNiaHeTapHana moaenb atoma

4.3 Cocrtas aTomHoOro agpa. Msotonsl

4.4 MNepuog nonypacnaga atToMHbIX A4ep




4.5 AnepHble peakLmMn. 3aKOHbI COXpaHEHUA 3apAA0BOro M MacCoBOro Yncen
dPur3mnyeckne ABAEHNA B NPUPOLE: ECTECTBEHHbIN PaAMOaKTUBHbIA GOH, KOCMUYECKMe
4.6 Ny4n, PaSM0aKTUBHOE U3/TyYeHMe NPUPOAHbIX MUHEPAOB, AeNCTBME PAMOAKTUBHDBIX
N3/ly4eHUI Ha OPraHU3M YesIoBEKa
47 TexHUYecKMe yCTPOMCTBA: CMEKTPOCKON, MHAMBUAYANbHbIN J03UMETP, Kamepa
’ BunbCcoHa, AAepHan SHepreTuKa

JoKymeHT noaTeepxaeH npocton dUIM pykosBoantens YupexaeHus




