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MOACHUTENBbHAA 3AMUCKA

Mporpamma no ¢$pu3MKe Ha ypoBHE OCHOBHOIO 0bLLero o6pasoBaHMA COCTaBEHA Ha OCHOBE NONOXKEHW
1 TpeboBaHWUI K pe3y/ibTaTam 0CBOeHMA Ha 6a30BOM ypOBHE OCHOBHOWM 06pa3oBaTe/ibHOM NPorpammsl,
npeacTtaBneHHbix B PrOC 000, a TakKe ¢ yuéTom dpeaepasibHOMN paboyeit nporpaMmmbl BOCNUTAHUA U
KoHuenumu npenogasaHuns yuebHoro npegmeTa « DuUsnka.

Mporpamma no ¢pusnke Ha ypoBHe OCHOBHOIO 0bLLero o6pasoBaHMA COCTaBNEHa HAa OCHOBE NOJIOXKEHUI
1 TpeboBaHM K pe3yibTaTam OCBOEHUA Ha 6a30BOM YpOBHE OCHOBHOM 06pa3oBaTe/IbHOM NPOrpammbl,
npeacTtasaeHHbix B PrOC 000, a TakKe ¢ yyeTom dpeaepasibHOMN paboyeit nporpaMmmbl BOCNUTAHUA U
KOHUEeNUMM NpenosasaHna yyebHoro npegmeta « Prsmnkay.

CopeprkaHue nporpammbl Mo GM3MKe HanpaBieHo Ha GOPMUPOBaHME eCTeCTBEHHOHAYYHOM
rPamMoTHOCTM 0DyYaroLWMXCA M OpraHn3aumio nsyvyeHmns GMsnKM Ha AeaTeIbHOCTHOM OcHoBe. B
nporpamme no Gp13nKe yUnTbIBaOTCA BO3MOXKHOCTM y4ebHOro npeamera B peannsaummn TpebosaHuit
®roC 000 K nnaHUpPyeMbIM IMYHOCTHLIM M MeTanpeaMeTHbIM pe3y/ibTaTam 0bydyeHusn, a TakKe
MeXKNpeamMeTHble CBA3M eCTECTBEHHOHAYYHbIX y4ebHbIX NpegMeTOB Ha YPOBHE OCHOBHOIO obLLero
obpasoBaHus.



Mporpamma no GpM3nKe ycTaHaBAMBAET pacnpesesneHne yuebHoro matepumana no rogam obyyenus (no
Kaaccam), npeanaraet NpMMepHYIo Nocaea0BaTebHOCTb M3yHeHMA TeM, OCHOBAHHYIO Ha /IOTUKe
pa3BUTUA NPEAMETHOrO COAEPKAHUA U yyeTe BO3PaCTHbIX 0cObeHHOCTelN 0byYatowmxcs.

Mporpamma no ¢pusnke paspaboTaHa C Le/ibio OKa3aHUA METOANYECKOM MOMOLLM YYUTENIO B CO34AHUN
paboueit nporpammbl No yuebHoOMy npegmeTy.

dusmKa ABAAETCA CMCTEMOOBPa3yOLMM 418 eCTECTBEHHOHAYUHbIX y4ebHbIX NPpeaMeToB, MOCKO/bKY
bU13nYECKMe 3aKOHbI IeXKaT B OCHOBE NPOLECCOB U ABNEHWIA, U3ydaeMblX XMmuei, buonorvei,
acTpoHoMuMel 1 pusmnyeckoi reorpadumeit, BHOCUT BKAa[, B €CTECTBEHHOHAYYHYO KapTUHY MUpa,
npeaocTaBaseT Hanbosnee AcHble 06pasLbl NPUMEHEHUA Hay4HOIo MeToAa No3HaHMA, To ecTb cnocoba
NoJlydeHMA AOCTOBEPHbIX 3HaHMIA 0 MUpe.

OfHa m3 rnasHbIX 3aga4 usmnyeckoro obpasoBaHuUA B CTPYKTYpe obwero o6pasoBaHMA COCTOUT B
dbopMMnpOBaHNM eCTeCTBEHHOHaYy4YHOM FPaMOTHOCTU M MHTEpPeca K HayKe y 00yYatoLmxcs.

N3yyeHne Ppun3MKM Ha 6a30BOM YPOBHE NpeanonaraeT opaafeHue caeayowmmm KOMNeTeEHTHOCTAMM,

XapaKTepmnsyrowmmm eCteCTBEHHOHAYYHYHO rpaMOTHOCTb!
® Hay4yHO 06bACHATb ABNEHUA,
® OuUeHnBATb U NOHNMATb 0CobeHHOoCTU HAay4YHOro nccnenoBaHuA,

® UHTEpPNnpeTnpoBaTb aHHbIE N UCNOJ1Ib30BAaTb Hay4YHble A0KAa3aTe/IbCTBa 414 NON1Iy4YeHUA

BblIBOAOB».

Llenn nsyyeHns GpuU3MKM Ha ypoBHE OCHOBHOTO 06LLero o6pasoBaHMa onpeaesieHbl B KOHLENUUM
npenoaaBaHus yyebHoro npeameta «PunsnKka» B 0bpasoBaTesibHbIX opraHM3saumax Poccuiickoi
depepaunn, peanmsyoLmx oCHOBHbIe 06LLe0bpa3oBaTe/ibHble NPOrPamMbl.

Llenn usyyeHus epusmkm:

® MpuobpeTeHne UHTepeca U CTPeM/IeHNs 0ByYatoLWMXCA K HAYYHOMY U3YYeHUI0 NPUPOabI,

Pa3BuTUE UX MHTENNEKTYA/IbHbIX N TBOPYECKUX CI'IOCO6HOCTEI7I}

®  pasBUTME NPeACTaBAEHMIA O HAYYHOM METoAE NO3HaHMA U GopMUpPOBaHUE
NCCNeA0BaTE/IbCKOTO OTHOLIEHUA K OKPY}KAIOLLMM ABAEHUAM;

e GdopMMpPOBaHME HAYYHOTO MUPOBO33PEHMA KaK pe3ynbTaTa U3y4yeHMA OCHOB CTPOEHMS
matepun 1 GyHAAMEHTA/IbHbIX 3aKOHOB PUUKY;

o  (dopmMMpOBaHME NpeacTaBAEHMUI O POAN QUINKKN ANSA PA3BUTUA APYIMX €CTECTBEHHbIX HaYK,
TEXHUKMN U TEXHO/IOTUIA;

®  pasBUTME NPeACcTaBAEHUI O BO3MOXKHbIX chepax byayuien npopeccMoHanbHOM
[eATeNbHOCTU, CBA3AHHOM € GM3MKOM, NOATOTOBKA K Aa/ibHellemy 06y4yeHMIo B 3TOM

HanpasAeHUN.

[ocTxeHmne 3THX Lenein nporpammbl Mo GpUsMKe Ha ypoBHe 0CHOBHOro obLiero obpasoBaHuA

obecneunsaeTcs peweHnem cneayroulnx sagavd:



° I'IpVIO6pETEHMe 3HaHUMN O ANCKPETHOM CTPOEHUMN BeleCTBa, O MEXaHNYECKUX, TEMNTOBLIX,
INEKTPUYECKUX, MArHUTHbIX N KBAHTOBbIX ABNEHUNAX;

* npuobpeTeHne yMeHMI ONUCbIBATb U 0BBACHATL GU3NYECKUE ABNEHUSA C UCNOAb30BAHMEM
NONyYEHHbIX 3HAHUI;

® 0CBOeHMe meToaoB pelleHnA I'IpOCTGVILIJVIX PacyeTHbIX 3a4a4 C UICNOJ/Ib30BaHNEM d)VI3VILIeCKVIX
Mop,eneﬁ, TBOPYECKUX N NPAaKTUKOOPUNEHTUPOBAHHbIX 3a4a4;

®  pasBUTME YyMeHWI HabnoaaTb NPUPOAHbIE ABNEHWNA U BbINOAHATL ONbITbI, 1abopaTopHble
paboTbl M IKCNEePUMEHTaIbHbIE UCCEL0BAHMUA C UCMO/Ib30BAaHNEM U3MEPUTE/bHBIX
npubopos;

e 0OCBOEHMe NpMemoB paboTbl ¢ MHPOpMaLmen PU3NYECKOro CoOAEPKaHMs, BKIKOYan
MHGOPMALNIO O COBPEMEHHbIX AOCTUXEHUAX GU3UKKN, aHAIU3 U KPUTUYECKOE OLLEHMBAHUE
nHpopmaumm;

® 3HAKOMCTBO CO cd)epaMM ﬂpOd)ECCVIOHaﬂbHOﬁ AeATeENbHOCTU, CBA3AHHbIMU C d)l/l3|/|KOﬁ, n
coBpeMEHHbIMU TEXHONOTMAMU, OCHOBAHHbIMU Ha AOCTUXKEHUAX ¢M3VILIeCKOI‘;1 HayKMu.

Obuiee YMCI0 HaCcoB, PEKOMEHAOBAHHbIX A4 U3yYeHUa pU3NKKN Ha 6a30BOM ypoBHe, — 238 Yacos: B 7
Knacce — 68 yacos (2 yaca B HeZento), B 8 Knacce — 68 yacos (2 Yaca B Heaento), B 9 knacce — 102 yaca (3
yaca B Hegeno).

Mpeanaraemblii B nporpamme no pusmke nepedeHb 1abopaTtopHbIX paboT 1 ONbITOB ABAAETCA
pekomeHAaTeNbHbIM, yunTenb Aenaet BblIbop npu nposeaeHnn nabopatopHbix paboT 1 onbIToB ¢
YYETOM MHANBUAYANIbHbIX OCOBEHHOCTEN 0OYYAIOLLMXCS, CMTMCKA IKCNEPUMEHTA/IbHbIX 3a4aHNUN,
npeanaraembix B paMKax OCHOBHOIO roCyZlapCTBEHHOrO 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
rmnotes, obbsAcHeHMe Habaogaemoro asneHusa. OnucaHme GU3NYECKUX ABNEHUIA C MOMOLLbIO Mogenei

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 nHepTHocCTM Tena. MNnoTHOCTb BewecTsa. CBA3b MNIOTHOCTHU 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. UsmepeHve aTMocpepHOro AasaeHUsA. 3aBUCUMOCTb aTMOCHEPHOTO AaBAEHUA 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. NnasaHune 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
MEeXaHMYECKOM SHEPTUM B APYroin. 3aKOH COXPaHEHUS SHEPTUN B MEXAHMKE.

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 KoHAeHcaumsA. MUcnapeHue. KnuneHue. YaenbHas TensioTa
napoobpasosaHMA. 3aBUCUMOCTb TEMMNEPATYPbl KUNEHUA OT aTMOCHEPHOro AaB/eHus.



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. [lga poaa 3NeKTpMYecKux 3apagos. Bsaumoaencremne 3apsaxmeHHbIX TeN. 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
3emMAnu 1 ero 3HaYeHne ana Xn3Hu Ha 3emne. OnbIT dpcTena. MarHuTHoe nose 3N1eKTPUYECcKOoro 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 NpaAMoiMHeHoe auKeHue. CBoboaHoe nageHune. OnbiTbl Fannnes.

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
NPY*uHbl. KNHeTUYecKas sHeprus. Teopema 0 KUHETUYECKOM SHEePTrMM. 3aKOH COXPaHeHUs
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.

NyyeBas mogenb ceeTa. UcToUHMKM ceTa. MpamoanHeiHoe pacnpocTpaHeHue ceeta. 3atMeHmsa ConHua
1 JlyHbl. OTpaykeHue cBeTa. M10CKoe 3epKasio. 3aKOH OTpaXKeHuWs CBeTa.

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. CAOXKeHWe cneKkTpasbHbIX LBeToB. Aucnepcus
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. JIMHeNYaTble CNEeKTPbI.



PaanoaktuBHocTb. Anbda, 6eTa- U ramma-m3nydyeHus. CTpoeHre aTOMHOro agpa. HyKnoHHas moaens
aTomHoro agpa. M3otonbl. PagnoakTueBHble NpeBpalleHus. Mepuog noaypacnaga aToMHbIX agep.

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
KonnyecTso yacos
dNeKTPOHHbIe (LundpoBble)
Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KOHTpOnbHbIe MpaKTnyeckue obpasoBaTefibHble pecypchbl
paboTbl paboTbl
Pasgen 1. ®usumKka 1 eé€ posib B NO3HaHUKM OKPYKatoLLero mmpa
Bubnnorteka LOK
1.1 ®usnka - HayKa o npupoae 2 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK
1.2 dusnueckmne senUmHBbI 2 1 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK
1.3 EcTecTBEHHOHAY4YHbI METO4, NO3HaAHMUA 2 1 https://m.edsoo.ru/7f41619
4
Utoro no pasgeny 6
Pasgen 2. MNepBoHavanbHble CBEAEHNA O CTPOEHUU BelllecTBa
Bubnunoteka LLOK
2.1 CTpoeHue BellecTBa 1 https://m.edsoo.ru/7f41619

4




Bubnnoteka LLOK

2.2 [BUKeHne 1 B3aumoaencTeme YacTul, BeLLLecTsa 2 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK

2.3 ArperaTHble COCTOAHMA BeL,ecTBa 2 https://m.edsoo.ru/7f41619
4

UTtoro no pasgeny 5

Pasgen 3. lBu:KeHWe U B3aMMoaencTemne Ten
Bubnnoteka LOK

3.1 MexaHuyecKkoe ABUKeHue 3 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK

3.2 WHepuma, macca, NA10THOCTb 4 https://m.edsoo.ru/7f41619
4
Bubnanoteka LLOK

3.3 Cuna. Buapbl cmn 14 https://m.edsoo.ru/7f41619
4

Utoro no pasgeny 21

Paspnen 4. JasneHne TBEPAbIX TEN, KUOKOCTEN U ra3oB

1 n . Bubnanorteka LOK
aBneHue. Nepegaya gasneHusa TBEPAbIMU
41 peaata 4 PA 3 https://m.edsoo.ru/7f41619

Tenamu, XnaKoctaMmumn U rasamu

4




Bubnnoteka LLOK

4.2 [laBneHue }XnaKoctu 5 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK

4.3 ATmocdepHoe gaBneHue 6 https://m.edsoo.ru/7f41619
4

. . Bubnunoteka LLOK
[leficTBue KNAKOCTM U ra3a Ha NOrPy>KEHHOE B
4.4 7 https://m.edsoo.ru/7f41619
HUX Teno

4

UTtoro no pasgeny 21

Pasgen 5. PaboTa 1 MOLWHOCTb. IHEpPruUA
Bubnnoteka LLOK

5.1 PaboTa 1 MoLWHOCTb 3 https://m.edsoo.ru/7f41619
4
Bubnanoteka LLOK

5.2 MpocTble MexaHU3mbl 5 https://m.edsoo.ru/7f41619
4
Bubnunoteka LLOK

5.3 MexaHu4yecKasn sHeprus 4 https://m.edsoo.ru/7f41619
4

UTtoro no pasgeny 12

PesepBHOe BpemA 3




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68

12




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
Bubnnoteka LOK
1.1 CTpoeHue 1 cBOICTBA BellecTsa 7 https://m.edsoo.ru/7f4181c
e
Bubnanorteka LOK
1.2 Tennosble npoLecchl 21 1 5 https://m.edsoo.ru/7f4181c
e
UTtoro no pasgeny 28
Pasgen 2. dneKTpuyeckme n marHMTHble ABAEHUA
N 3 Bubnunoteka LLOK
NeKTpUYecKme 3apaapl. 3aparKeHHble Tena u nux
2.1 P . PAA P 7 1 https://m.edsoo.ru/7f4181c
B3aMmoaencTemne
e
Bubnnoteka LOK
2.2 MOCTOAHHDIV 3NEKTPUYECKUIA TOK 20 2 7 https://m.edsoo.ru/7f4181c
e
2.3 MarHuTHble ABNeHUs 6 1 1.5 Bubnnoreka LIOK

https://m.edsoo.ru/7f4181c




Bubanorteka LOK

2.4 DNEeKTpOMarHUTHaA UHAYKLMA 4 https://m.edsoo.ru/7f4181c
e

Utoro no pasgeny 37

PesepBHOe Bpemsa 3

OBLWEE KOJIMYECTBO HYACOB MO NMPOrPAMME 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
Bubnnoteka LOK
MexaHuyeckoe ABUKEHME U cnocobbl ero
1.1 10 1 https://m.edsoo.ru/7f41a4a
onucaHus
6
Bubnanorteka LOK
1.2 B3saumogeiicteue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
Bubnanorteka LOK
1.3 3aKOHbl COXpaHeHuA 10 3 https://m.edsoo.ru/7f41a4a
6
Utoro no pasgeny 40
Pasgen 2. MexaHu4yeckme KonebaHuaA 1 BOJHbI
Bubnnoteka LOK
2.1 MexaHunuyeckume konebaHua 7 3 https://m.edsoo.ru/7f41a4a
6
2.2 MexaHuuecKme BOMHbI. 3BYK 8 1 3 Bubnuoteka LLOK

https://m.edsoo.ru/7f41a4a




Wtoro no pasaeny

15

Pasgen 3. DneKTpomMarHMTHOE None U 3N1eKTPOMarHMUTHbIE BOJIHbI

3I'IEKTpON\aI'HMTHOE none n 3aIEKTPOMarHUTHble

Bubnanorteka LOK

3.1 6 https://m.edsoo.ru/7f41a4a
BOJIHbI

6

UTtoro no pasgeny 6

Pazpen 4. CeeToBble ABNEHUA
bubnanoteka LLOK

41 3aKOHbl pacnpocTpaHeHus ceeTa 6 https://m.edsoo.ru/7f41a4a
6
Bubnnoteka LOK

4.2 JINH3bI U onTUYecKkue npubopsl 6 https://m.edsoo.ru/7f41a4a
6
Bubnanorteka LOK

4.3 PasnoxeHne 6enoro ceeta B CNEKTP 3 https://m.edsoo.ru/7f41a4a
6

UTtoro no pasgeny 15

Pazpen 5. KBaHTOBbIE ABNEHUA

5.1 McnyckaHne v nornoLLeHme ceeta aToMoM 4 Bubaunoteka LIOK

https://m.edsoo.ru/7f41a4a




5.2 CTpoeHune aToMHOro agpa 6 1 Bubanoteka LLOK
https://m.edsoo.ru/7f41a4a
6

5.3 ApepHble peakummn 7 1 Bubnanoteka LOK
https://m.edsoo.ru/7f41ada
6

UTtoro no pasgeny 17

Pasgen 6. MNosTopUTENbHO-0606LWAIOLWMIA MOAY b

6.1 MoBTOpeHMe M 0606LLEHNE CoaepKaHMA Kypca 9 2 Bubnunoteka LLOK

dun3nKK 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a

6

UTtoro no pasgeny 9

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102 27







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 sBaeHUA

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 bubnnoteka LOK

MeTof, No3HaHuA. Onucanme GUMYecKux 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"




CtpoeHue Bewectsa. OnbIThbl,

Bubnnoteka LOK

7 OKasblBaloLLne ANCKPETHOE CTPOEHME
A Hme anckp P https://m.edsoo.ru/ff09fe0a
BellecTsa
Bubnnoteka LOK
8 [iBU»KeHuMe YyacTul, BelLecTsa https://m.edsoo.ru/ff0a013
e
Ypok-uccnegosaHme «OnbiTbl N0
9 Hab o AEHUIO TENOBOTO pPaclnMpeHmn
rasos»
10 ArperaTHble COCTOAHUA BeL,eCTBa
B3anmocsaA3sb mexxay CBOMCTBaMU BELLECTB
Ay - Bubnnoteka LOK
B PA3HbIX arperaTtHbIX COCTOAHUAX U UX
11 https://m.edsoo.ru/ff0a037
aTOMHOMOJIEKY/IAPHBIM CTPOEHUEM. 8
OcobeHHOCTU arperaTHbIX COCTOAHWUI BOAbI
12 MexaHunyeckoe aBuKeHue. PaBHomepHoe Bubnnoteka LOK
N HepaBHOMEPHOE ABMMXKeHNe https://m.edsoo.ru/ff0a05c6
bubnnoteka LOK
13 CkopocTb. EANHMLbI CKOPOCTU
https://m.edsoo.ru/ff0a079c
1 b Bubnnoteka LLOK
acyeT NyTU U BPeMEHW ABUKEHUA
y P A https://m.edsoo.ru/ff0a0ae4d
MHepuma. 3aKOH nHepumu.
. Bubnunoteka LLOK
15 B3anmogencreme Ten Kak npuymHa

N3MEHEHUA CKOPOCTU OBUXKEHNA TEN

https://m.edsoo.ru/ff0a0c10




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 PeweHune 3agay no teme "MnoTHOCTb Bubnnoteka LOK
BewecTsa" https://m.edsoo.ru/ff0a123c
Cuna KaK XxapaKTepucTuKa
19 B3aMmogenctama ten. Cuna ynpyrocru.
3aKoH lNyKa
NabopaTtopHas paboTa «M3yyeHne
20 3aBUCUMOCTM pacTaxeHun (aedpopmaumn)
NPY>KMHbI OT NPUNIOKEHHOMN CUbI»
21 ABneHune TaroteHuA. Cnuna TAXKeECTH
CBA3b MeXAY CUNO0M TAXKECTU N MACCO Bubnanorteka LOK
22 Tena. Bec tena. PeweHuve 3aaay no teme https://m.edsoo.ru/ff0al177
"Cuna Taxectn" 8
Bubnnoteka LOK
Cuna TAXeCTU Ha ApYrux naaHeTax.
23 https://m.edsoo.ru/ff0a150
dusnyeckne xapakTepmuCTUKN NaaHeT 5
” " 1 Bubnunoteka LLOK
3mepeHue cun. AluHamomeT
P P https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTb Bubnunoteka LIOK

https://m.edsoo.ru/ff0al177




CnoxeHue ABYX CUN, HAanpaB/1EHHbIX MO

Bubnnorteka LOK

26
OoAHOM NpAMoi. PaBHoaeNcTBYOWAA cun https://m.edsoo.ru/ff0ala70
27 PelweHune 3agay no teme
"PaBHOgencTBYlOWan cun"
)8 TpeHune CKoNbXKeHUA N TpeHne NOKOoA. Bubnnoteka LOK
TpeHue B NpUpoAEe 1 TEXHUKE https://m.edsoo.ru/ff0alb9c
NabopaTtopHasa paboTa «N3yyeHune
29 3aBUCUMOCTU CUJbl TPEHUA CKO/IbXKEHUA OT Bubnunoteka LLOK
CWUNbl AABAIEHUA M XapaKTepa https://m.edsoo.ru/ff0alcc8
ConpUKacatoWwmxcs NOBEPXHOCTEN»
30 PelweHune 3aga4 Ha onpeaeneHune
paBHOAENCTBYIOLWLEN CUNbI
PeweHune 3apay no Temam: «Bec tenar, Bubnunoteka LLOK
31 «lpadpuueckoe nsobpaskeHune cuny, https://m.edsoo.ru/ff0alde
«Cunbly, «PaBHOgENCTBYIOWAA CUN» 0
KoHTpo/ibHanA paboTa no Temam:
3 «MexaHu4yecKkoe asukeHne», «Macca,
NAOTHOCTbY», «Bec Tena», «paduyeckoe
nsobparkeHune cun», «Cnabi»
33 JasneHne. Cnocobbl ymeHbLIEHNA U Bubnnoteka LOK

yBenn4eHmnAa gaBneHunA

https://m.edsoo.ru/ff0a20a6




JasneHune rasa. 3aBUCMMOCTb AaBAEHUA

Bubnnoteka LOK

34 . https://m.edsoo.ru/ff0a237
rasa ot o6bEma, TemnepaTypbl 6
n N Bubnunoteka LLOK
epefiaya gasneHua TBEPAbIMMN Tenamm,
35 pesata A PA https://m.edsoo.ru/ff0a25b
XUAKOCTAMMU U razamMun. 3aKoH Mackans 0
Bubnunoteka LLOK
[laBneHune B 3KUAKOCTU U rase, Bbi3BaHHOE
36 . https://m.edsoo.ru/ff0a271
OEACTBUEM CU/bI TAMKECTK g
Bubnnoteka LOK
PeweHue 3aga4 no Teme «[laBneHue B
37 https://m.edsoo.ru/ff0a282
MUAKOCTM U rase. 3aKoH lMackana» 6
Bubnnorteka LOK
38 Coobuatoumeca cocyabl https://m.edsoo.ru/ff0a297
0
Bubnnoteka LOK
39 MmAapaBaMYecKuin npecc https://m.edsoo.ru/ff0a313
6
40 MaHomeTpbl. MopLWHEBOWN KUAKOCTHbIN
Hacoc
Atmocdepa 3eman. MpUUmHbI
7 06 Bubnunoteka LLOK
CYLLECTBOBaHUA BO3AYLLIHOM 060/104KM
41 yu AY https://m.edsoo.ru/ff0a2b5

3emnun. 3aBMCMMOCTb aTMOCepPHOro
[ABNIE€HMA OT BbICOTbl HAaJ, yPOBHEM MOpPSA

a




Bubnnoteka LOK

42 Bec Bo3gyxa. ATmocdepHoe aasneHune https://m.edsoo.ru/ff0a2b5
a
" o Bubnunoteka LLOK
3MmepeHue aTmochepHOro AaBaeHus.
43 P P A https://m.edsoo.ru/ff0a2da
OnbIT Toppuyennu g
44 3aBMCMMOCTb aTMOCdepHOro AaBneHna ot Bubnnoteka LIOK
BbICOTbI Haj, yPOBHEM MOPS https://m.edsoo.ru/ff0a2fca
45 BapomeTp-aHepoua. ATmocdepHoe Bubnnoteka LOK
OaBNIeHWNE Ha Pa3/INYHbIX BbICOTaX https://m.edsoo.ru/ff0a2fca
46 PelweHue 3aga4 no teme "ATmocdepHoe
nasnexHue"
JencTeme XKMOKOCTM U rasa Ha Bubnunoteka LLOK
47 Morpy»eHHoe B HUX Tes10. ApXxMme0B8a https://m.edsoo.ru/ff0a327
cuna 6
NabopaTtopHas paboTta «OnpeaeneHne
parop pv vp A . Bubnnoteka LLOK
48 BbITa/IKMBAIOLLLEN CUAbI, AENCTBYIOWEN Ha
https://m.edsoo.ru/ff0a33fc
TeNOo, NOTrPYXeHHOoEe B KUAKOCTbY
NabopatopHan paboTa no Teme
parop P Bubnanoteka LLOK
«WccnepgoBaHne 3aBUCMMOCTU Beca Tena B
49 ) . https://m.edsoo.ru/ff0a351
BOAEe OT 06bEMa NOTPYKEHHOMN B }KMUAKOCTb 4
Yyactu Tena»
50 MnaBaHue Ten

bubnnoteka LOK




https://m.edsoo.ru/ff0a3a96

NabopaTtopHas paboTa "KoHcTpymnposaHue

51 apeomMeTpa MAN KOHCTPYMpoBaHME NOAKMK
W onpeaeneHne eé rpysonoabémHocTn"
PeweHwne 3apay no temam: «lnaBaHune Bubnnoteka LOK
52 cynos. BosayxonnasaHue», «[laBneHune https://m.edsoo.ru/ff0a365
TBEPAbIX TEN, KUAKOCTEN U FAa30B» 4
Bubnanoteka LOK
53 MexaHun4yeckan paboTa
https://m.edsoo.ru/ff0a3f82
Bubnnoteka LOK
54 MowHocTb. EAMHMLbLI MOLWHOCTH
https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnegosaHue "Pacyét MOLHOCTH,
pa3BuMBaemoi Npu nogbEme no nectHuue"
56 MpocTble mexaHM3Mbl. Pblyar. PaBHoBecue
CWA Ha pblyare
KoHTposibHanA paboTa no Teme «[laBneHue
57 TBEpAbIX TeN, }KUAKOCTel 1 rasos» /
Bcepoccuiickaa nposepoyHan paboTa
PesepBHbIli ypoK. PaboTa ¢ TekcTamu no
Teme «JlaBneHune TBEPAbIX TEN, ¥KUAKOCTEN Bubnnoteka LIOK
58

n rasoe» / Bcepoccuiickas npoBepoyHas
paboTa

https://m.edsoo.ru/ff0a4ffe




Pbluaru B TexHWKe, bbITy U Npupoae.

Bubnnoteka LOK

59 NabopaTtopHana paboTa «MccneposaHme 0.5 https://m.edsoo.ru/ff0a478
YC/IOBUIA paBHOBECUSA pblyara» e
60 PeweHwne 3apay no teme «Ycnosus Bubnnoteka LOK
paBHOBeCUsA pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunumneHT nonesHoro gencreuns
61 MmexaHu3ma. SlabopatopHas paboTa 0.5
«M3mepeHme KM HaKNOHHOM NAOCKOCTU»
62 PeweHue 3agay no teme "PaborTa, Bubnnoteka LOK
molHocTb, KNAa" https://m.edsoo.ru/ff0a4c48
Bubnnoteka LOK
MexaHu4yeckan sHeprua. KuHetmyeckas u
63 https://m.edsoo.ru/ff0a425
noTeHuUManbHasa sHeprua 5
Bubnnoteka LLOK
64 3aKOH COXpaHEHU MEXaHNYECKOM sHeprum https://m.edsoo.ru/ff0a436
0
YpPOK-3KCNEepUMEHT No Teme
"IKcnepumeHTanbHOE onpeaeneHme
65 NU3MEHEHUA KNHETUYECKON U 1
MOTEHLMaNbHOMN IHEPTUK MPU CKaTbIBAHNK
Tena Nno HaK/NoHHOM naockocTn"
66 KoHTpo/sibHana paboTa no Teme «PaboTa u

MOLLHOCTb. dHEeprma»




PesepBHbIli ypoK. PaboTa ¢ TeKcTamu no

Bubnnoteka LOK

67 1

Teme "MexaHuyeckoe asuKeHne" https://m.edsoo.ru/ff0adee6
68 Pe3epBHbIli ypoK. PaboTa ¢ TeKCcTamu no 1

Teme "PaboTta. MowwHOCTb. dHeprua"
OBLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 68 12




8 KNIACC

Konnuyectso vacos

[JaTa dNneKTPOHHble umbpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3soBaTtesibHble pecypchbl
paboTbl paboTbl

OcCHOBHbIE MONOXKEHUA MONEKYNAPHO- Bubnunoteka LLOK
1 KMHETMYECKOW TEOPMM U UX OMbITHbIE 1 https://m.edsoo.ru/ff0a525

noaTBepPKAeHUA 6
2 Macca 1 pazmep aTOMOB U MONEKYN 1

M . Bubnnorteka LOK

04.enu TBEPAOro, XUAKOro v

3 A pA A . 1 https://m.edsoo.ru/ff0a540
ra3oo6pa3HOro COCTOAHMI BelllecTsa
e

Ob6bACHEHME CBOWCTB TBEPAOTO, }KUAKOTO
M ra3006pa3HOro COCTOAHMI BelllecTsa Ha
OCHOBE NOJIOMKEHUIN MONEKYNAPHO-
KUHETUYECKOWN Teopun

Bubnnoteka LOK
5 Kpuctannndyeckne n amopoHble Tena 1 https://m.edsoo.ru/ff0a580
0

Bubnnoteka LOK
CMaumBaHue 1 KanuanapHoCTb.
6 1 https://m.edsoo.ru/ff0a553
MoBEepPXHOCTHOE HaTAMKeHue 0




Bubnnoteka LOK

7 TennoBoe pacwMpeHne n cxxaTne
P P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBA3b TemnepaTypbl CO
CKOPOCTbIO TENI0BOTO ABUMNKEHUA YacTull,
9 BHyTpeHHAA sHeprua. Cnocobbl Bubnunoteka LLOK
N3MEHEHMA BHYTPEHHEN 3Heprumn https://m.edsoo.ru/ff0a5c60
Bubnnoteka LOK
10 Buabl Tennonepenauu https://m.edsoo.ru/ff0a641
2
Ypok-kKoHdpepeHuus "Mpaktnyeckoe
1 NCNO/1Ib30BaHME TEM/IOBbIX CBOMUCTB Bubnnoteka LOK
BELLECTB 1 MaTepuanos B Lensax https://m.edsoo.ru/ff0a65c0
3HeprocbeperkeHuns"
Bubnnoteka LLOK
Konunuectso TennoTol. YaenbHas
12 https://m.edsoo.ru/ff0a697
TEenn0emMKoCTb 6
bubnnoteka LOK
YpaBHeHMe TenaoBoro 6anaHca.
13 https://m.edsoo.ru/ff0a708
TennoobmeH 1 TensoBoe paBHoBecUue g
NabopaTtopHana paboTa "UccneposaHne
paTop P A Bubnnoteka LOK
14 AB/IeHNA TenioobMeHa Npu CMeLnBaHumn
. . \ https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropaYyen Boabl
15 PacueTt KonnyecTBa TenoThI,

HeO6XO,ﬂ,MMOI'O AnAa HarpesaHuA Tena u




BblAENAEMOIro UM MNMpun oxXnaxgeHnm

NabopaTtopHas paboTa "OnpeaeneHune

Bubnnorteka LOK

16 . | https://m.edsoo.ru/ff0abbb
YyAEeNbHOW TenI0eMKOCTU BelllecTBa 0
5 v Bubnnoteka LOK

Heprus Tonaunea. YaenbHas TensioTa

17 P A https://m.edsoo.ru/ff0a7b5

cropaHus
a

MNnasneHne n oteepaesaHune Bubnanoteka LOK

18 KpUCTaNANYecKmx Ten. YaenoHas Tennora https://m.edsoo.ru/ff0a71d
nnasneHuA 2

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

20 MapoobpasoBaHue N KOHAEHcaUums. Bubnunoteka LLOK
WcnapeHue https://m.edsoo.ru/ff0a740c
KvneHue. YaenbHada Tennota

”1 napoobpasoBaHUA U KOHAEHCALUMN. Bubnnoteka LOK
3aBMCMMOCTb TEMNEPATYPbl KUMEHUA OT https://m.edsoo.ru/ff0a786¢
aTMochepHOro gaBneHus
BnaskHoCTb Bo3ayxa. JlTabopaTopHas Bubnnorteka LOK

22 paboTa "OnpeaeneHne OTHOCUTEIbHOM https://m.edsoo.ru/ff0a762
B/1AXKHOCTKN BO3Ayxa" 8

’3 PelleHune 3aaa4 Ha onpeaeneHune

B/1aXXHOCTU BO34yXa




anHLI,I/II'IbI p360TbI TENNOBbIX ,EI,BMI'aTEJ'IEﬁ.

24 MapoBasa TypbuHa. [Buratens
BHYTPEHHEro cropaHma
55 KMNA tennosoro asuratena. Tennosble Bubnnoteka LOK
OBUraTeNu 1 3alLMTa OKpYy*KatoLwen cpeabl https://m.edsoo.ru/ff0a7c7c
-6 3aKOH COXpaHeHUs 1 NpeBpaLLeHns
3HEepruu B TEMNOBbIX NpoLLeccax
MoAroToBKa K KOHTPObHOM paboTe no
N Bubnunoteka LLOK
27 Teme "Tennosble ABAeHUA. U3meHeHne
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHMI BeLLecTsa
KoHTposibHan paboTa no Teme "Tennosblie
Bubnnoteka LOK
28 ABNEHMA. I3MeHeHuMe arperaTHbIx
. . https://m.edsoo.ru/ff0a86ae
COCTOAHUI BeLLLecTBa
59 dneKkTpusayma ten. [iga poga
3NEKTPUYECKUX 3aPpAL0B
30 YpoK-uccnegosaHue "InexkTpusauma Ten
MHAYKUMEN U NPU CONPUKOCHOBEHUN"
. bubnnoteka LLOK
B3anmogaencTemne 3apsaKeHHbIX TeN. 3aKoH
31 https://m.edsoo.ru/ff0a87e
KynoHa
4
dnekTpuyeckoe nose. HanpaxxeHHOCTb
Bubnnoteka LOK
32 anekTpuyeckoro nona. MpuHumn

CYnepno3snummn 31eKTPUYECKUX NoNen

https://m.edsoo.ru/ff0a8a0a




Hocutenu SNNIEKTPUYECKUX 3apAL0B.

33
dnemeHTapHbIli 3apag. CTpoeHue aToma
34 MpoBOAHUKKN U ANINEKTPUKU. 3aKOH Bubnnoteka LOK
COXPaHEHMA 3NEeKTPMYECKOro 3apaaa https://m.edsoo.ru/ff0a8ef6
35 PelwleHune 3a4a4 Ha NpUMEHEHUEe CBOMCTB Bubnnoteka LOK
3NeKTPUYECKMX 3apsAa0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YC/IOBUSA ero
Bubnnorteka LOK
36 CYLLLECTBOBAHMA. MICTOUHMKN
https://m.edsoo.ru/ff0a95a4
3N1eKTPUYECKOro ToKa
Bubnnoteka LOK
37 [eicTBUA 3NeKTPUYECKOro ToKa https://m.edsoo.ru/ff0a96b
2
Ypok-uccnegosaHue "[evictene
38 3N1EKTPUYECKOro NoaA Ha NPOBOAHWNKN U 1
OVNINEKTPUKKN"
. Bubnunoreka LLOK
DNEeKTPUYECKMIA TOK B MeTannax,
39 https://m.edsoo.ru/ff0a983
MUAKOCTAX M rasax g
40 DneKTpryeckas uenb 1 eé CoCTaBHble
yactu
Bubnnoteka LOK
Cuna Toka. JlabopaTopHas paboTa
41 0.5 https://m.edsoo.ru/ff0a8bd

"NamepeHune n peryanpoBaHue cusbl Toka"

6




dneKTpuyeckoe HanpsxeHue. BonbTmeTp.

Bubnnoteka LOK

42 NabopaTopHana paboTa "N3mepeHue u 0.5 https://m.edsoo.ru/ff0a9el
perynMpoBaHue HanpsKeHus" 4

43 ConpoTuBneHne NpoBOAHMKA. YaenbHoe Bubnnoteka LOK
CONpPOTUBAEHME BelLecTBa https://m.edsoo.ru/ff0aa738
NabopaTtopHas paboTa "3aBMCMMOCTb

m 3N1eKTPUYECKOro conpoTnBaEeHUA 1 Bubnunoteka LLOK
NPOBOAHMKA OT ero AJInHbI, NaoLLaan https://m.edsoo.ru/ff0aa738
nonepevyHoro cevyeHns u matepumana”

45 3aBUCUMOCTb CU/Ibl TOKA OT HaMNpPAXKeHUA. Bubnunoreka LLOK
3akoH Oma A4/1a yyacTKa uenu https://m.edsoo.ru/ff0aad4a
NabopaTtopHas paboTa "UccnenoBaHue

46 3aBMCMMOCTM CU/Ibl TOKA, UAYLLErO Yyepes 1 Bubnnorteka LOK
pe3ncTop, OT CONPOTUBAEHMA pe3ncTopa 1 https://m.edsoo.ru/ff0aa04e
Hanps»KeHus Ha pesuctope"

47 MocnepoBatenbHOE M NapannesbHoe
coeanHeHUA NPOBOAHNKOB
NabopaTtopHana paboTa "MpoBepKa

48 npaBuKIa CNOXKEHUA HANPAXKEHUN Npn 1 Bubnunoteka LLOK
nocneaoBaTeNbHOM COeANHEHUU ABYX https://m.edsoo.ru/ff0aaa58
pesuctopos"
NabopaTtopHas paboTa "lMNposepKa

paTop P posep Bubnnorteka LOK
49 npasuna Aaa CUNbl TOKA Npum 1

napanfienbHOM CoeaNHEeHUM pe3nctopos”

https://m.edsoo.ru/ff0aadle




PeweHwe 3apa4y Ha NPUMEHEHNE 3aKOHa

Bubnnoteka LOK

50 Oma gna pasnn4Horo coeamnmHeHUA
ANA P A https://m.edsoo.ru/ff0aaf8a
NPOBOAHUKOB
P26 Bubnunoteka LLOK
aboTa M MOLLHOCTb 3/1EKTPUYECKOTO TOKa.

51 - P https://m.edsoo.ru/ff0ab12
3akoH [xkoyna-fleHua 4
NabopaTtopHas paboTa "OnpeaeneHune Bubnunoteka LLOK

52 pPaboTbl U MOLLHOCTU 3/1EKTPUYECKOr0 https://m.edsoo.ru/ff0ab3e
TOKa" 0
dNeKTpUYecKme uenu u notpebutenu Bubnunoreka LLOK

53 3NeKTpuYeckon aHeprnm B 6biTy. KopoTkoe https://m.edsoo.ru/ff0ab66
3aMblKaHue 0

54 MoCTOAHHbIE MarHUTbI, UX
B3aumogencTane

cc Ypok-uccnegosaHue "MN3yyeHune none Bubnunoteka LLOK
NOCTOAHHbIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

56 MarHutHoe none. MarHuTHoe nose 3emau bubnnoteka LOK
M ero 3HauyeHme 419 XU3HN Ha 3emnie https://m.edsoo.ru/ff0acOba
MoaroToBKa K KOHTPOJIbHOM paboTe no

57 Teme "IneKTpuyeckme 3apsaasl. Bubnnoteka LLOK
3apsaeHHble Tena n X B3aMmoaencTems. https://m.edsoo.ru/ff0abd2c
MoCTOAHHbIN 3N1EeKTPUYECKuii ToK"

58 KoHTpo/sibHaa paboTa no Teme Bubnanoteka LLOK

"IneKTpuyeckune 3apaabl. 3aparKeHHble

https://m.edsoo.ru/ff0abea8




Tena u ux B3aMmogaemncrams. MoCcTosHHbIN
aneKkTpuueckuii Tok" / Bcepoccuiickas
nposepoyHas paboTa

59

Pe3epBHbIl ypoK. PaboTa c TekcTamu no
Teme "MOCTOAHHbIN 3N1eKTpUYeckuii Tok" /
Bcepoccuiickas nposepoyHasn pabota

Bubnnoteka LLOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT dpcTega. MarHutHoe none
3/IEKTPUYECKOro Toka MarHutHoe nosne
KaTyLUKN C TOKOM

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

61

anMEHEHMe 9INIEKTPOMArHNTOB B TEXHUKE.

NabopaTtopHaa paboTa "N3yueHune
OEeNCTBUA MarHUTHOrO NOAA Ha NPOBOAHMK
¢ Tokom"

0.5

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

62

dneKkTpoaBuUraTesib NOCTOAHHOIO TOKA.
Mcnonb3oBaHWe aneKTpoaBuraTenei B
TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHcnopTe. J/labopaTopHaa paboTa
"KoHCTpyMpoBaHuMe 1 usydyeHue pabotbl
anekTpogBuratena”

Bubnnoteka LOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbITbl ®apagen. 3aKoH
3NEeKTPOMArHUTHOM MHAYKUuUK. Mpasuio
NeHua

64

dnekTporeHepaTop. Cnocobbl NosyyeHusn
3N1eKTPUYECKOM SHEePIUKN. DNEKTPOCTAHL MU
Ha BO30OHOBASEMbIX UCTOYHUKAX SHEPTUN




MoAroToBKa K KOHTPOAbLHOM paboTe no

65 Teme "DNeKTpUYecKmMe U MarHUTHble 1
AsneHma"
66 KoHTposibHan paboTta no teme 1 Bubnnoteka LOK
"IneKTprMUYECKNE U MarHUTHbIE ABeHUA" https://m.edsoo.ru/ff0acb14
&7 Pe3sepBHbIli ypoK. PaboTa c TekcTamm no 1 Bubnunoteka LLOK
Teme "Tensosble AsneHna" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIli ypoK. PaboTa ¢ TekcTamu no 1
Teme "MarHuTHble ABneHua"
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 68 14.5




9 KNIACC

Konunuyectso yacos
Oata dNeKTPOHHbIe undpoBble
Ne n/n | Tema ypoka
Beero KoHTponbHbIe MpakTnyeckme n3yyeHun obpa3oBaTesibHble pecypcbl
paboTbl paboTbl
1 MexaHuyeckoe asuKeHne. MatepuanbHan 1
TOYKa
5 Cucrtema otcyeta. OTHOCUTENBHOCTb 1 Bubnnoteka LLOK
MeXaHMYECKOro ABUMKEeHUA https://m.edsoo.ru/ff0ad474
. Bubnnoteka LLOK
3 PaBHOMepHOE NPAMOANHENHOE ABUKEHMEe 1
https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOEe NpAMOANHENHOE
4 ABuxKeHue. CpegHAA U MrHOBEHHasA 1
CKOpOCTb
. Bubnunoteka LLOK
MpsmonuHenHoe paBHOYCKOpPEHHoe
5 1 https://m.edsoo.ru/ff0ad8d
OBUMXKeHue. YCKopeHue 4
CKopoCTb NPAMOAMHENHOIO
6 paBHOYCKOpPEeHHOro asuxkeHus. MNpaduk 1
CKOpOoCTH
7 NabopaTtopHaa paboTa "OnpeaeneHue 1 1 bubnnoteka LLOK
YCKOPEHWs Tesla PN PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb1




OBWXEHUM MO HaKJIOHHOM naiockocTn"

8 CBobogHoe nageHue Ten. OnbiTbl Manunesn
PaBHOMEpPHOE ABUMKEHME MO OKPYKHOCTU.
P A Py . Bubnunoteka LLOK
9 Mepuroa n YacToTa obpaleHus. JIMHenHas
https://m.edsoo.ru/ff0ael76
M YrNoBas CKOpPOCTH
10 LleHTpocTpemuntenbHOe yCKopeHue
. Bbubnnoteka LLOK
11 MNepBbin 3aKOH HbloTOHA. BekTOp CMAbI
https://m.edsoo.ru/ff0ae612
1 BTopoi 3akoH HbloToHa. Bubnnoteka LLOK
PaBHOAaeMCTBYIOWAA cUNa https://m.edsoo.ru/ff0ae72a
. Bubnunoteka LLOK
13 TpeTtni 3akoH HotoToHa. Cynepno3numa cun
https://m.edsoo.ru/ff0ae982
14 PeweHwne 3a4a4 Ha NnpMmeHeHMe 3aKOHOB Bubnnoteka LLOK
HbloToHa https://m.edsoo.ru/ff0aeb6c
15 c 3 - Bubnnoteka LOK
nna ynpyroctu. 3akoH lNyka
yney y https://m.edsoo.ru/ff0aeca2
16 PeweHue 3agay no teme «Cmna ynpyroctm»
17 NabopaTtopHas paboTta «OnpeaeneHue Bubnnoteka LLOK
ECTKOCTU MPYXHKUHbBI» https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus Bubanoteka LIOK

https://m.edsoo.ru/ff0af738




Bubnnoteka LLOK

19 PeweHwue 3agay no teme «Cnna TpeHmna»
A P https://m.edsoo.ru/ff0afa26
20 NabopaTtopHas paboTa "OnpeaeneHune Bubnunoteka LOK
KoaddurumeHTa TPEHNA CKOMbKeHNA" https://m.edsoo.ru/ff0af8be
”n PeweHue 3aaa4 no Teme "3aKoHbI Bubnnoteka LLOK
HobtoToHa. Cuna ynpyroctu. Cuna TpeHuma” https://m.edsoo.ru/ff0afb8e
Cuna TAXKeCTU 1 3aKOH BCEMUPHOTO
Bubnnoteka LOK
22 TATOTeHWUs. YCKopeHne cBo604HOro
https://m.edsoo.ru/ff0af044
nageHus
Ypok-KoHpepeHuus "[BukeHne Ten BOKpyr
23 rpaBuTauMoHHoro LeHTpa (ConHevyHasn
cuctema). Fanaktukn"
" PeweHune 3aaa4y no Teme "Cunia TAXKECTU U Bubnunoteka LLOK
3aKOH BCEMMPHOTO TAroTeHns" https://m.edsoo.ru/ff0af5f8
55 MepBaa KOCMUYECKaa CKOPOCTb. Bubnnoteka LLOK
HeBecomocTb M neperpysKku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHOM TOUKM.
26 AbcontoTHo TBEpAOe Teno. PaBHoBecue Bubnunoteka LLOK
TBEPAOro Tea € 3aKpeniEéHHOM 0Cbio https://m.edsoo.ru/ffOafe36
BpaLLeHuA. MOMEHT cunbl. LLeHTp TaxecTn
PaBHOBecue maTepuanbHOM TOUKM.
27

AbcontoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOro Tena C 3aKpenéHHOM 0Cblo




BpaLlleHuA. MomMeHT cunbl. LLEHTp TAXKECTU

PelweHue 3aga4 no teme "MOMEHT CUNbI.

Bubnnoteka LLOK

28 | https://m.edsoo.ru/ffOb02b
LleHTp TAXKecTn 4
MoaroToBKa K KOHTPOJIbHOM paboTe no Bubnnoteka LLOK
29 Teme "MexaHuueckoe ABuMXKeHue. https://m.edsoo.ru/ffOb040
B3anmoapemncreme ten" 8
KoHTposibHana paboTa no Teme
30 "™ Bubnnoreka LIOK
eXaHW4YecKoe ABUKeHue.
. A . https://m.edsoo.ru/ffOb06ec
Bsaumogelicteue Ten
Umnynbe Tena. Umnynbc cunbl. 3akoH
Bubnnoteka LOK
31 CoXpaHeHnA nmnynbca. Ynpyroe m
. https://m.edsoo.ru/ffOb07fa
Heynpyroe B3aMmozelcTeme
32 PeweHune 3agay no teme "3aKoH Bubnnoteka LLOK
coxpaHeHua nmnynbca' https://m.edsoo.ru/ffOb096c
33 YpoK-KoHdpepeHUns "PeakTMBHOE
OBWXEHMe B NpMpoae U TeXHUKe"
Bubnunoteka LLOK
34 MexaHun4yecKas paboTta U MOLHOCTb
https://m.edsoo.ru/ffOb0a84
P36 Bubnnoteka LOK
aboTa CUAbl TAMKECTU, CU/bI YNPYTOCTU U
35 ynpy https://m.edsoo.ru/ffOb0db

CUNbl TPEHUA

8




NabopaTtopHas paboTta «OnpeaeneHune
PaboTbl CUAbI TPEHWUA MPU PAaBHOMEPHOM

36
OBUMKEHUM Tena no ropusoHTabHOM
NoBEepPXHOCTU»
37 CBsi3b aHeprum n paboTsl. MNoTeHuManbHan
3Heprus
38 KnHeTnyeckana sHeprua. Teopema o Bubnunoteka LLOK
KMHETUYECKOW 3Heprum https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHeHUA IHEPTnUM B MeXaHUKe
40 NabopaTtopHana paboTa «M3yyeHne 3aKoHa Bubnnoteka LLOK
COXPaHEeHMA SHEePrumn» https://m.edsoo.ru/ffOb12fe
Bubnnoteka LLOK
KonebaTenbHoe ABUXKEHUE U €70
41 https://m.edsoo.ru/ff0b185
XapaKTepPUCTUKU g
42 3aTyxawoume KosiebaHuA. BolHyKOeHHble Bubnnoteka LLOK
KonebaHuA. PesoHaHc https://m.edsoo.ru/ffOb20f0
43 MaTemaTU4ecKui U NPYHRUHHbIN MasTHUKK
Ypok-nccnegosaHme «3aBUCMMOCTb
. Bubnunoteka LLOK
44 nepuoaa KonebaHmin OT *KeCcTKoCTH
https://m.edsoo.ru/ffOb197a
NPY*KMHbI U Maccbl rpy3a»
45 MpeBpaLLeHne sHeprum Npu MexaHu4eckmx

KonebaHuax




46

NabopaTtopHas paboTta «OnpeaeneHune
YacToTbl M Nnepuoga KonebaHui
NPYKMHHOTO MaATHUKA»

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

47

NabopaTtopHana paboTa «lpoBepka
He3aBMCMMOCTM Nepuoaa KonebaHuit
rpysa, noAseLleHHOro K HUTK, OT Macchbl
rpysa»

Bubnnoteka LOK
https://m.edsoo.ru/ffOb197a

48

MexaHu4yeckme BonHbl. CBOMCTBA
MeXaHUYeCKUX BOMH. [TpoaonbHbie n
nonepeyHblie BOJIHbI

Bubnnoteka LLOK
https://m.edsoo.ru/ffOb21fe

49

YpoK-KoHdpepeHums "MexaHnyeckne
BOJIHbI B TBEpAOM Tene. Cecmuyeckmne
BOJIHbI"

50

3ByK. PacnpocTpaHeHue n oTpaxeHue
3BYKa

51

Ypok-uccnegosaHue "HabnwogeHune
33aBMCMMOCTM BbICOTbI 3BYKa OT YacToTb!"

52

IPOMKOCTb 3BYKa M BbICOTA TOHA.
AKYCTUYECKUI pe30HaHC

53

YpoK-KoHdpepeHUns "YNbTpasByK U
nHdpa3ByK B Npupoae 1 TexHuke"

Bubnnoteka LOK
https://m.edsoo.ru/ffOb23ca




MoAroToBKa K KOHTPOAbLHOM paboTe no

Bubnnoteka LOK

54 Teme "3aKoHbl coxpaHeHuA. MexaHuyeckue
. https://m.edsoo.ru/ff0b25f0
KonebaHuA 1 BOAHDI
KoHTposibHan paboTta no Teme "3aKOHblI
55 coxpaHeHun. MexaHuyeckue KonebaHus u
BOJIHbI"
56 DNeKTpOMarHMTHoe none. Bubnunoteka LLOK
INEeKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBOICTBA 3/1EKTPOMArHUTHbIX BOJH
Ypok-KoHdpepeHuus "LLkana
58 9NIeKTPOMATHUTHbIX BOAH. MIcnonb3oBaHue Bubnunoteka LLOK
3N1E€KTPOMArHUTHbIX BOJIH /19 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBasn"
Ypok-uccnegoBaHue "U3yyeHune cBOMUCTB
Bubnnoteka LLOK
59 3NEeKTPOMArHUTHbIX BOJIH C MOMOLLbLO
| https://m.edsoo.ru/ffOb2c6c
MmobunbHoro TenedoHa
60 PeweHwne 3asa4 Ha onpeaeneHne 4acToTbl
N OJIMHbI 3N1€KTPOMArHUTHOM BOJIHbI
5 Bubnnoteka LLOK
JNIEKTPOMarHMTHasa NpMpoaa ceeTa.
61 https://m.edsoo.ru/ffOb31d

CKOpOCTb cBeTa. BonHoBbIe CBOMCTBA CBETA

0




NcToYHUKKM cBeTa. MpamonnHeinHoe

Bubnnoteka LLOK

62 pacnpocTpaHeHue ceeTa. 3aTMmeHma ConHua https://m.edsoo.ru/ff0b365
n JlyHbl 8
3aKoH OTpaXkeHus ceeTa. 3epKana.
63 p Bubnunoteka LOK
eleHne 33434 Ha NPUMEHEHMe 3aKoHa
A P https://m.edsoo.ru/ffOb38c4
OTpa*KeHua ceeTa
64 MpenomneHune ceeta. 3aKOH NpenoMAEHNA Bubnunoteka LLOK
cBeTa https://m.edsoo.ru/ffOb3aea
MonHoe BHYTpeHHee OTpaXKeHue cBeTa.
65 y Bubnunoteka LLOK
CNONb30BaHME NOJIHOTO BHYTPEHHErO
TP https://m.edsoo.ru/ffOb3c5c¢c
OTPa*KeHUA B ONTUYECKMX CBETOBOAAX
NabopaTtopHas paboTa "UccnepoBaHue
66 33aBMCMMOCTM Yrna NpesomaeHuns
CBETOBOrO /ly4a OT Yr/1la NaAeHuA Ha
rpaHuue "Bo3ayx-ctekno™"
YpoK-KoHdpepeHums "UcnonbsoBaHne
67 NOMIHOIO BHYTPEHHErO OTPAXKeHMUA:
CBETOBOAbI, ONTMKOBONOKOHHAsA CBA3b"
Bubnnoteka LOK
68 JIH3bl. ONTUYECKaa CMNa NNH3bI
https://m.edsoo.ru/ffOb3f2c
69 n 6 . Bbubnnoteka LLOK
OCTPOEHME U306parkeHU B IMH3aAX
P P https://m.edsoo.ru/ff0b444a
70 NabopaTtopHas paboTa "OnpeaenexHune Bubnunoteka LLOK

(bOKyCHOI'O paccTtoAHnNA n ONTUYECKOM CUNbI

https://m.edsoo.ru/ff0b420




cobupatoLen AMH3bI"

Ypok-KoHpepeHuus "OnTuyeckue

Bubnnoteka LLOK

71
NMH30Bble Npubopb!” https://m.edsoo.ru/ff0c0a7e
Bubnnoteka LOK
72 [na3 Kak onTMyeckas cuctema. 3peHue https://m.edsoo.ru/ffOb468
4
73 Ypok-KoHdpepeHuus "dedeKkTbl 3peHus. Kak
COXPaHWUTb 3peHne”
PasnoxeHne 6enoro ceeta B CNEKTP.
Bubnunoteka LLOK
74 OnbITbl HotoTOHa. CoxeHne cneKkTpanbHbIX
https://m.edsoo.ru/ff0cOf4c
ugeToB. ucnepcus ceeta
NabopaTtopHas paboTa "OnbITbl N0
75 pa3noeHuto 6enoro ceeta B CNeKTp U Bubnunoteka LLOK
BOCMPUATHMIO LBETa NPEAMETOB Npu nUX https://m.edsoo.ru/ff0c0e2a
HabnogeHnn yepes uBeToBble GUNbLTPDLI"
YpoK-npakTnKym "BosiHOBbIEe CBOMCTBA
76 cBeTa: Aucnepcus, uHTepdepeHumns n
andparuyma”
77 OnbiTbl Pesepdopaa v nnaHeTapHas Bubnnoteka LLOK
Mojenb aToma https://m.edsoo.ru/ff0c12a8
78 Noctynatbl bopa. Moaenb atoma bopa
79 UcnycKaHue 1 nornoueHmne ceeta aToOMoMm. Bubnnoteka LOK

KBaHTbI. JIHelMYaTble CNeKTpbI

https://m.edsoo.ru/ff0c144c




YpoK-npakTnukym "HabnogeHme cnektpos

Bubnnoteka LLOK

80
ncnyckaHma" https://m.edsoo.ru/ff0c1550
. Bubnnoteka LOK
81 PagnoakTMBHOCTb U eé BUAbI
https://m.edsoo.ru/ff0c1672
82 CTtpoeHue aTomHoOro agpa. HyknoHHas Bubnunoteka LOK
moaenb https://m.edsoo.ru/ffOc18ac
83 p " Bubnnoteka LLOK
aMO0aKTMBHbIE NpeBpaLLeHua. M3oTonbl
A pespatly https://m.edsoo.ru/ff0clal4
84 PeweHune 3aga4 no teme: "PagmMoaKkTMBHble Bubnnoteka LOK
npespatieHma" https://m.edsoo.ru/ffOclb4a
85 Mepuog nonypacnaga
YpoK-KoHdpepeHuus "PaanoakTUBHbIe
86 P depeny A Bubnunoteka LOK
N3y4eHus B Npupoae, MeauumHe,
y . PUPOA AV https://m.edsoo.ru/ff0c2126
TEXHUKe
87 AnepHble peakunmn. 3aKOHbI COXpPaHEHUA Bubnunoteka LOK
3apAA0BOro M MaccoBOro Yucen https://m.edsoo.ru/ff0c1c58
88 SHeprua cBA3W aTOMHbIX Agep. CBA3b Bubnunoteka LOK
Macchl M 3Heprum https://m.edsoo.ru/ff0c1d7a
89 PeweHwne 3agay no teme "AgepHole
peakumn"
90

Peakumn cMHTE3a U AeneHus saep.

Bubnnoteka LOK




UcTouHMKM aHeprnum ConHua u 3B€34

https://m.edsoo.ru/ff0c1e88

Ypok-KoHdpepeHuus "AnepHan sHepreTmka.

91 JencTBuA pafMoaKTUBHbIX U3TYYEHUI Ha
KMBble opraHM3mbl"
MoaroToBKa K KOHTPO/IbHOM paboTe no
92 Teme "INeKTpoMarHMTHoe none. Bubnunoteka LLOK
DNEeKTPOMarHUTHbIE BOHbI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
ABneHuna"
KoHTpo/sibHaa paboTa no Teme
93 "SneKTpomarHuTHoe nose.
INeKTPOMarHuTHble BO/IHbI. KBaHTOBbIE
ABneHus"
94 MNoBTopeHue, ob6obLieHne. lTabopaTopHble Bubnnoteka LLOK
paboTbl No Kypcy "B3anmogeicreune ten" https://m.edsoo.ru/ff0c245a
MNoBTOpeHUne, 0606LWeHNe. PeleHune
Bubnnoteka LOK
95 PacyYeTHbIX U Ka4eCcTBEHHbIX 33434 No Teme
. . https://m.edsoo.ru/ff0c2572
Tennosble npouecchl
MNoBTopeHue, oboblieHne. PeweHne
Bubnnoteka LLOK
96 pacyeTHbIX M Ka4eCcTBEHHbIX 33434 No Teme
. o https://m.edsoo.ru/ff0c2a22
KM/ tennosbix gsuratenen
MNoBTopeHue, 0606LLEHNE. PeleHne
Bubnnoteka LLOK
97 pacyeTHbIX M Ka4eCcTBEHHbIX 33434 No Teme

"KNA anekTpoyctaHOBOK"

https://m.edsoo.ru/ff0c2b30




MNosTOopeHue, 0606LeHMe. JlTabopaTopHblie

Bubnnoteka LLOK

98 1 1
paboTbl No Kypcy "CeeToBble ABNEHUA" https://m.edsoo.ru/ff0c2c52
MoBTOpeHue, 06ob6LeHne. PaboTa c
Bubnunoteka LOK
99 TEKCTaMM No TeMe "3aKOHbl COXPaHEHMA B 1
. https://m.edsoo.ru/ff0c2d6a
MexaHuKe
100 MoBTOpeHue, 060b6LeHne. PaboTa ¢ 1 Bubnnoteka LOK
TeKkctamu no teme "KonebaHua n BoAHbI" https://m.edsoo.ru/ff0c2e82
101 MoBTOpeHue, 06ob6LeHne. PaboTa c 1 Bubnnoteka LOK
TekcTamu no teme ""CeeTtoBsble aBneHns" https://m.edsoo.ru/ff0c3044
MNosTopeHune, obobuieHne. PaboTa ¢
102 TekcTamu no Teme "KBaHTOBas M saepHas 1
dnsnka"
OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME 102 27







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 NPO6aEMbl, KOTOPbIE MOXHO PELINTb NPY NOMOLLM GU3UYECKUX
METO/0B, B ONMCAHUM UCCNEA0BaHUSA BbIAENATb NPOBEPAEMOE NPeanooxKeHne
(rMnoTesy), pa3nnuyatb U UHTEPNPETUPOBATL NONYYEHHbIA Pe3ybTaT, HaX0ANTb
OWMBKM B X04€ ONbITa, Ae/1aTb BbIBOAbI MO €ro pesyabTaTam

1.9

NPOBOAMTb OMbITbl MO HABNOAEHUIO GU3NYECKUX ABNEHUIA MW GUSUYECKUX
CBOWCTB Ten: GopmynnpoBaTh NpoBepAeMble NPeanonoKeHnsa, cobmpaTb
YCTaHOBKY U3 Npea/oxeHHOro 06opya0BaHMA, 3anmncbiBaTb X0 OMbITa U
bopmynnpoBaTh BbIBOAbI

1.10

BbINOJIHATL NPAMbIE U3MEPEHMUA C UCMOIb30BAHMEM aHANIOTOBbIX U LUPOBbIX
nprMbopoB, 3anNnCcbiBaTb NOKa3aHUA NPUOOPOB C Y4ETOM 3a4aHHON abCOMOTHOM
NOrpeLwHoOCTU U3MEPEHUN

1.11

NpoBOAMUTb UCCNEeA0BaHME 3aBUCUMOCTM 04HOMN GU3MYECKON BEIMYNHBI OT
APYroi ¢ UCNoNb30oBaHMEM NPAMbIX MU3MEPEHWIA, y4acTBOBATL B NJ1aHNPOBAaHNM
y4yebHOro ncciegoBaHms, cobnpaTtb YCTaHOBKY M BbINONHATb U3MEPEHUS,
cnepys nNpeasioXeHHoOMy NnaHy, GUKCUMPOBaTb Pe3y/bTaTbl NMOJyYeHHOM
3aBMCUMMOCTN GU3NYECKMX BENUYMNH B BUAE NPesOKeHHbIX Tabanul, 1 rpadmKos,
AenaTb BbIBOAbI N0 pe3ybTaTam Uccien0BaHma

1.12

NPOBOAUTb KOCBEHHbIE U3MEPEHUA PUNYECKUX BENUYMH, Cleays
NpesaIoKeHHON MHCTPYKUMK: NPU BbINMOJIHEHUN U3MepPeHUI cobunpaTb
3KCMEePUMEHTA/IbHYIO YCTAHOBKY M BbIYUCAATb 3HAaYEHME UCKOMOW BENUMHDI

1.13

cobnoaaTh Npasuaa TeXHMKKM 6esonacHocTy npu paboTe ¢ NabopaTopHbIM
obopynosaHnem

1.14

YKa3blBaTb NPUHLUUMbI AeACTBMA NPUOOPOB U TEXHUYECKMX YCTPOWCTB,
XapaKTepu3oBaTb NPUHLMMbI AENCTBUA U3YYEHHbIX NPUHOPOB U TEXHUYECKUX
YCTPOWMCTB C MOMOLLbIO MX OMMUCAHMA, UCMOb3YA 3HAHWUA O CBOMCTBAX
dU3MYECKUX ABNEHUI U HeoBXoaMMble GU3MYECKME 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

npuBOAMUTL NPUMeEpPbI (Haxo4UTb MHGOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
NCNONIb30BaHWUA PUINYECKMX 3HAHWUI B MOBCEAHEBHOM *KM3HU aa obecnevyeHuns
6e30nacHOCTN NpU obpaLLeHNM C NpUbopamm U TEXHUYECKMMU YCTPOIMCTBAMU,
COXPaHeHWA 340PpOBbA N COHAOAEHNA HOPM SKONOTUYECKOTO NOBEAEHMA B
OKpYy)KatoLLel cpeae

1.16

OCYLLECTBNATb OT6OP UCTOYHUKOB MHPOPMALMM B cETU UHTEepHET B
COOTBETCTBUM C 334aHHbIM NOMCKOBbLIM 3aMPOCOM, Ha OCHOBE MMELLUXCA
3HAHWI M NYTEM CPaBHEHUS PA3/INYHbLIX UCTOYHMKOB BblAENATb MHGOPMALMIO,
KOTOpasn ABAAETCA NPOTUBOPEUYMBOMN MAN MOKET BbITb HEAOCTOBEPHOM

1.17

MCMNONb30BaTb NPW BbINOAHEHUM y4ebHbIX 3a4aHMIA HAYYHOMONYAAPHYIO
nmtepatypy GU3NUYECKoro coaepraHumsa, CnpaBoYHble maTepuasbl, Pecypcbl CeTu




NHTepHeT, BnafeTb NPUEMAMM KOHCMEKTUPOBAHMUA TEKCTA, NPeobpa3oBaHuA
MHPopMaLUM U3 OAHOM 3HAKOBOM CUCTEMbI B APYTyIO

1.18

co3AaBaTb COHBCTBEHHbIE KpaTKMe MUCbMEHHbIE U YCTHbIe COOBLLLEHUA Ha OCHOBE
2 — 3 NCTOYHUKOB MHPOPMALUKN GU3UYECKOTO COAEPIKAHUSA, B TOM YMCae
ny6aMYHO AenaTb KpaTKMe coobLLeHUs o pe3yibTaTax MPOEKTOB UK yYebHbIX
nccneaoBaHMn, NPU 3TOM rPaMOTHO MCMO/Ib30BaTb U3YYEHHbIN NOHATUNHbINA
annapart Kypca GU3MKK, CONPOBOKAATb BbICTYMN/IEHME Npe3eHTaumnein

1.19

npw BbINOJHEHUWN Y4ebHbIX NPOEKTOB U UCCNea0BaHMI pacnpenenaTb
06A3aHHOCTM B rpynne B COOTBETCTBUM C NOCTABAEHHbIMM 3a4a4amMu, CneauTb
3a BbIMOJIHEHWEM NNaHa AEeNCTBMIN, aieKBATHO OLLeHMBATb COBCTBEHHbIN BKAAZ,
B AEATENIbHOCTb IPYMMbl, BbICTPaMBaTb KOMMYHUKAaTUBHOE B3aMMOLENCTBME,
YUYUTbIBAA MHEHUE OKPYKatoLWwmX

8 KNTACC

Kog,
npoBepaemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pe3yabTaTbl OCBOEHWUA OCHOBHOM
obpasoBaTeNibHOM NPOrpammbl OCHOBHOMO 06Lero obpasoBaHus

1.1

MCNonb30BaTb MNOHATUA

1.2

Pa3inyaTb ABNEHUA NO ONMUCAHUNIO UX XaPaKTEPHbIX CBOWCTB M Ha OCHOBE
onbITOB, AEMOHCTPUPYOWNUX AaHHOE ¢M3M‘-I€CKOE ABneHne
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pacno3HaBaTb NPOABAEHNE U3YUYEHHbIX GM3NYECKUX ABEHWNI B OKPYHKatoLLEM
MUPE, B TOM Yucne pusnyeckme aBaeHUs B npupose, npu sTom nepesoguTb
NPaKTUYECKYIO 3a4a4y B y4ebHYI0, BbIAENATb CYLLECTBEHHbIE CBOMCTBA
(npu3sHakK) pusnueckmx seneHni

1.4

ONUCbIBaTb U3yYeHHble CBOMCTBA TeN U GU3MYECKMe ABNEHMUA, UCNOJb3YS
du13nYecKkne BeIMUYNHLI, NPU ONUCAHUKN MPABUIBHO TPAKTOBaTb GU3NUECKUI
CMbIC/1 UICNOJIb3YEeMbIX BENYMH, 0603HAUYEHMA U eANHULBI PUSNYECKUX
BE/IMYMH, HaxoguUTb GOPMY/ibl, CBA3bIBALOLIME AaHHYIO PUINYECKYHO BENMUYUNHY C
APYTMMU BEIMYMHAMM, CTPOUTb rPadUKM U3YyYEHHbIX 3aBUCUMOCTEN
bM3NYECKUX BEANYMH

1.5

XapaKTepu3oBaTb CBOWCTBA Te/, GU3NYEcKne ABNEHNA U NPOLLECChI, UCMO/b3YA
M3yYeHHble 3aKOHbI, NPW 3TOM A4aBaTb CI0OBECHYIO GOPMYINPOBKY 3aKOHa U
3anucbiBaTb €ro MaTemMaTMyecKkoe BblpaxeHue

1.6

06BbACHATD ¢)VI3VILIGCKVIE npoueccbl n CBOMCTBA TeN, B TOM YNUCne U B KOHTEKCTE




CUTYaLUI NPAKTUKO-OPUEHTUPOBAHHOMO XapaKTepa: BblABAATL MPUYMUHHO-
CNefCTBEHHblE CBA3M, CTPOUTL 06bACHEHME U3 1 — 2 NOTMYECKMX LLIAroB €
nomoLLbto 1 — 2 N3y4eHHbIX CBOMCTBA PUINYECKMX ABAEHUN, GU3UYECKUX
3aKOHa MM 3aKOHOMEPHOCTH

pelwaTb pacyéTHble 3a4a4M B 2 — 3 AEWCTBMA, UCMOb3YA 3aKOHbI U GOpPMYbl,
cBA3bIBaloWMe GpuU3MYEcKmne BeMUYNHbI: Ha OCHOBE aHa/M3a YCI0BMA 3a4a4u
17 3anmncbiBaTb KPaTKOE YC/I0BME, BbIABAATL HEAOCTATOK AaHHbIX A4/1A peLleHns
' 3a434v, BbIGMpPaTb 3aKOHbI U GOPMYJIbl, HEOBXOANMbIE ANA €€ peLleHus,
NPOBOAWTb PacY€Tbl M CPaBHUBATL NOYYEHHOE 3HaYeHne GpU3nYecKon

Be€/INYUNHbI C U3BECTHbIMU AaHHbIMU

pacno3HaBaTb NPobaembl, KOTOPblE MOXHO PELIUTb NPU MOMOLLM GUINYECKUX
18 METO/,0B, UCMNO/b3ys ONUCaHWE UCCNeA0BaHMSA, BblAeNATb MpoBepAemoe
' npeAnoaoXKeHue, OLEeHNBATb MPaBUIbHOCTb NOPALKA NPoBeaeHMA

nccnenoBaHuA, OeNaTtb BbiIBOAbI

NPOBOAMTb OMbITbl MO HABNOAEHUIO GU3NYECKUX ABNEHUIA UK GUSUYECKUX
19 CBOWCTB Ten: GopMyAnpoBaTh NPoBEPAEMbIE NPEANON0KeHNA, cobMpaTb
) YCTaHOBKY U3 Npea/oxXeHHOro 06opyA0BaHMNaA, ONMUCbIBaTb X0 OMbITa U

bopmynnpoBaTh BbIBOAbI

BbIMOIHATL NPAMbIE U3MEPEHWUA C UCMOIb30BaHMEM aHAIOTOBbIX MPUBOPOB U
1.10 AaTYNKOB PU3NYECKUX BENIMYMH, CPABHUBATL PE3YAbTaTbl USMEPEHUI C YUETOM
3a4aHHOM abCONOTHOM NOrPELIHOCTH

NpPOBOAUTb MCCNEA0BaHNE 3aBUCUMOCTU OA4HOWM GUMYECKOW BEMYMHbBI OT
APYroi ¢ UCNob30BaHMEM NPAMbIX U3MEPEHWNIA: NNaHMPOBaTb UCC/ief0BaHMe,
1.11 cobupaTb YCTAaHOBKY U BbINOHATb M3MEPEHUA, CAeya NPeasoKeHHOMY NaaHy,
bUKCMPOBaTL pesynbTaTbl NOAYHEHHOMN 3aBUCMMOCTM B BUAE TabauL, U
rpaduKoB, AenaTb BbIBOAbI NO pe3yabTaTaM UCCAeA0BaHUSA

NPOBOAUTb KOCBEHHbIE U3MepeHUa GU3NYECKMX BEJIMYMH: NNAHNPOBATb
1.12 n3mepeHus, cobnpatb sKCNEPMMEHTAIbHYIO YCTAaHOBKY, C/ieays NpeasioXKeHHOoM
WHCTPYKLUMWN, U BbIYUCNATb 3HAYEHUE BENNYUNHDI

113 cobnoaaTh NpaBUaa TeXHUKM 6e30NacHoCTV Npu paboTe ¢ NabopaTopHbLIM
' obopyaoBaHMem

XapaKTepn3oBaTb NPMHLUMMbI AENACTBUA U3YUYEHHbIX NPUOOPOB U TEXHUUYECKUX
1.14 YCTPOWCTB C ONOPOI Ha UX ONMCAHUA, UCNONb3YA 3HAHMA O CBOMCTBAX
dU3MYECKUX ABNEHUI U HeoBXoaMMble GU3MUYECKME 3aKOHOMEPHOCTH

Pacno3HaBaTb NPOCTblE TEXHNYECKNE yCTpOﬁCTBa N UaMmeputenbHble an60pb|

1.15
Nno CXeMaM U CXeMaTU4YHbIM PUCYHKAM, COCTaBNATb CXEMbI S/TEKTPUYECKUX

Ll,EI'IGﬁ c nocnepnosaTte/ibHbIM U NapaniesibHbiIM COeAUHEHUEM 3N1EMEHTOB,




pa3sinyan yCcanoBHblE 0b03HayeHunA 3n1eMeHTOoB INEKTPUYECKUX LI,EI'IEl\/'I

1.16

npuBoAMTL NPUMepbI (Haxo4uTb MHGOPMALMIO O MPUMEpPAX) NPAKTUYECKOTO
NUCMNONb30BaHUA GUINYECKUX 3HAHUI B MOBCEAHEBHOM }MU3HM Ana obecneyeHus
6e30nacHOCTN NP 0bpaLLEeHNM C NPUBopPamm U TEXHUYECKMMU YCTPOIMCTBAMU,
COXpaHeHWA 340Pp0BbA N COBNAEHNA HOPM SKONIOTUYECKOro NoBeaeHNA B
OKpyXatoulen cpeae

1.17

OCYLLECTBAATb MOUCK MHPOPMALNKN GU3MYECKOTO COAEPHKAHNA B ceTU UHTepHET,
Ha OCHOBE UMEIOLLMXCA 3HAHUI N NYTEM CPABHEHWUA AOMOJHUTENBHbIX
WCTOYHMKOB BblAENATb MHOPMaALMIO, KOTOPasA ABAAETCA NPOTUBOPEUMNBON UK
MOXeT bblTb He40CTOBEPHOM

1.18

MCMNO/Ib30BaTb NPW BbINOJHEHMM Y4ebHbIX 334aHMIA HAYYHO-NONYAAPHYIO
nuTepaTypy GM3NMYECcKoro coaepaHua, CnpaBoYHble MaTepuanbl, Pecypcbl ceTm
NHTepHeT; BNageTb NPUEMaMM KOHCNEKTUPOBAHMA TEKCTA, Npeobpa3oBaHusa
MHpopmMauum U3 04HOM 3HAKOBOM CUCTEMbI B APYryIO

1.19

c034aBaTb COBCTBEHHbIE MMCbMEHHbIE N KPaTKME YCTHble coobuieHuns, 0b6obuian
MHGOPMALMNIO U3 HECKOJIbKMX UCTOYHUKOB GU3NYECKOTO COAEPKAHUSA, B TOM
yncne NybaAMYHO NpeacTaBAATb pe3y/ibTaTbl MPOEKTHOW UK
nccnefoBaTeIbCKOM AeATENbHOCTM, MPU 3TOM FPAaMOTHO MCMO/1b30BaTb
M3yYeHHbI NOHATUIHBIN annapaT Kypca pU3NKK, CONPOBOXKAATb BbICTyMNAeHNE
npeseHTaumen

1.20

npw BbINOAHEHUM y4ebHbIX MPOEKTOB U UcCcaeaoBaHUin GU3NYECKUX NPOLLECCoB
pacnpeaenatb 0643aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBAEHHbIMU
3afla4amu, cneamuTb 3a BbINOAHEHWEM NAaHa AeNCTBUIA U KOPPEKTUPOBaTb ero,
afleKBaTHO OLEHNBaTb COBCTBEHHbIN BKAaA, B AEATE/IbHOCTb FPynibl,
BbICTPaMBaTb KOMMYHMKaTUBHOE B3aMMOAENCTBUNE, NPOABAASA FOTOBHOCTb
paspeLaTb KOHGAUKTbI

9 KNACC

Kog,
npoBepaemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pe3yabTaTbl OCBOEHWUA OCHOBHOM
obpasoBaTesibHOM NPOrpammbl OCHOBHOMO 0bLero obpasoBaHus

1.1

MCcnonb3oBaTb N3y4yeHHbIE€ NOHATUA

1.2

Pa3zinyaTb ABNEHUA NO ONMUCAHUNIO UX XaPaKTEPHbIX CBOWCTB M Ha OCHOBE
onbITOB, AEMOHCTPUPYOLWNUX AaHHOE ¢M3M‘-I€CKOE ABneHne




pacno3HaBaTb NPOABAEHME U3YYEHHbIX PUINYECKUX ABIEHUI B OKPYKatoLLEM
13 MUpeE, B TOM Yucae pusmnyeckme AsaeHUA B npupoae, npm 3Tom nepesogutb
’ MPaKTUYECKYIO 33434y B y4ebHYI0, BbIAENATb CYLLECTBEHHbIE CBOMCTBA

(npu3sHaKkK) pusnyeckmx seneHnn

ONMCbIBaTb U3yYEeHHble CBOMCTBA TeN U PU3MUECKME ABNEHUA, UCNONb3YA
dU3NYECKME BENNYMHDI, MTPU ONUCAHUM NPABUIbHO TPAKTOBaTb GU3MUECKUIA
14 CMbIC/1 UCNOJIb3YEeMbIX BENYMH, 0603HAUYEHMA U eANHULBI PUINYECKUX

' BEJIMYMH, HAX04MTb GOPMY/Ibl, CBA3bIBAIOLLME AAHHYIO GUINYECKYIO BEJINMUYMNHY C
APYTMMU BEIMYMHAMM, CTPOUTb rPadUKKM M3yYEHHbIX 3aBUCUMOCTEN

¢M3M'~leCKMX BE€NNYUH

XapaKTepu30BaTb CBOWCTBA TeA, GU3MUeCKMe ABAEHMA U NPOLECChl, UCNOb3YS
1.5 M3yYeHHble 3aKOHbI, NPW 3TOM A,aBaTb CIOBECHYIO GOPMYNNPOBKY 3aKOHa U
3anmncbiBaTb €r0 MaTeMaTUYECKOE BbiParkeHne

06bACHATL PM3MUYECKME NPOLLECChI U CBOMCTBA TeJl, B TOM YMC/E U B KOHTEKCTe
CUTYaLUI NPAKTUKO-OPUEHTUPOBAHHOMO XapaKTepa: BblABAATL MPUYUHHO-

1.6 CNefCTBEHHbIE CBA3M, CTPOUTL 06bACHEHME U3 2 — 3 NOTUYECKUX LLIATOB C
NOMOLLbIO 2 — 3 N3YYEHHbIX CBOMCTBA PUINYECKMX ABAEHUN, GU3UYECKUX
3aKOHa MM 3aKOHOMEPHOCTH

pelwaTb pacyéTHble 3a4auum (onupatowmecs Ha cuctemy us 2 — 3 ypaBHEHWUI),
MCNO/b3yA 3aKOHbI 1 GOPMYbl, CBA3bIBaOWME GU3MYECKME BENUYNHDI: HA
17 OCHOBE aHa/M3a YCA0BMA 334341 3aNnCbiBaTb KPAaTKOE YC/I0BUE, BbIABAATD

' HeZ0CTaloLWMe AN U3ObITOYHbIE AaHHbIE, BbIGMPATb 3aKOHbI U GOPMYbI,
HeobxoanMmble ANA peleHns, NPOBOAMUTb PACUETbI M OLLeHNBATb

PEaANNCTUYHOCTb NOJTYH4EHHOIO 3Ha4YeHUA ¢M3VI‘-IECKOl7‘I BE€/INYUNHDbI

pacno3HaBaTb NPobaembl, KOTOPbIE MOXHO PELIUTb NPU MOMOLLM GUINYECKUX
MEeTOA,0B, UCMNO/b3ys ONUCaHWE UCCNeA0BaHMSA, BblAeNATb MpoBepAemoe

1.8 npeAnoaoXKeHue, OLEeHNBATb NPaBUIbHOCTb NOPALKA NPoBeAeHMA
nccaenoBaHuA, 4enaTb BbIBOAbl, MHTEPNPETMPOBaTb Pe3yibTaTbl HabaaeHWN
1 ONbITOB

NpPoBOAMUTb ONbITbl NO HaBAOAEHUIO GUINYECKUX ABACHUIN AN GUINYECKUX
19 CBOMCTB TeJ1: CAMOCTOATE/IbHO COOMpPaTh YCTaHOBKY U3 N36bITOYHOro Habopa
' 060pyA0BaHKNA, ONMCbIBaTb X0 ONbiTa U ero pesyabTaTbl, POPMYyAMPOBaTb

BblBOAbI

NpPOBOAWTb NPWN HEOBXOANMMOCTUN CEPUIO MPAMbIX U3MEPEHWN, onpeaenss
110 cpepHee 3HauYeHWe n3mepsaemoit BeiumHbl (GOKyCHoe paccTosHue
' cobuparolLel N1MH3bl), 060CHOBbLIBaTb BbIOOP cnocoba namepeHun

(n3meputensHoro npubopa)

1.11 o
nposoauTb UccnegoBaHMe 3aBUCUMOCTEN ¢M3VI‘-I€CI-(MX BE€/INYUH C




MCNONIb30BaHUEM MPAMbIX U3MEPEHUIA: NIAHMPOBATL NCCAEA0BAHME,
CaMOCTOATE/IbHO COBMPATb YCTaHOBKY, GUKCMPOBATL Pe3y/bTaTbl NONYYEHHOM
33aBUCUMOCTU GU3NYECKUX BESIMYUH B BUAE Tabanum rpaduKos, fenatb BbIBOAbI
no pesynbTaTaM UCCef0BaHUA

1.12

NpPoBOAMUTb KOCBEHHbIE N3MEPEHUA GUINYECKUX BESIMUYUH: NNAHNPOBATb
n3mepeHus, cobnpaTtb SKCNEPUMEHTANIbHYIO YCTAHOBKY U BbINOJHATD
NU3MepeHUs, cneaysa NpeanoXeHHOM MHCTPYKLMU, BbIYUCIATb 3HAYEHUE
BE/IMYUHDBI U aHANN3NPOBATL NONYYEHHbIE Pe3ybTaTbl C YYETOM 3a4aHHOM
NOrpeLHOCTU N3MEPEHNI

1.13

cobntogaTb NpasBMaa TEXHMKM 6e3onacHOCTU Npu paboTte ¢ 1abopaTopHbIM
obopyaoBaHnem

1.14

pa3nnyaTb OCHOBHblE NPU3HAKU U3YYEHHbIX GU3NYECKUX Moaeneil:
MaTepuanbHan TouKa, abCcontoTHO TBEPAOE TE0, TOUEYHbIN UCTOUYHUK CBETA,
Jly4, TOHKanA IMH3a, NNaHeTapHasA MOAeNb aTOMa, HYK/IOHHas MOZelb aTOMHOTO

Aapa

1.15

XapaKTepu3oBaTb NPUHLMMbI AENCTBUA U3YYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOI Ha UX OMUCAHWUS, UCMO/b3Ys 3HAHUA O CBOMCTBAX
dU3MYECKUX ABNEHUI U HeEOBXOAMMble PU3MYECKME 3aKOHOMEPHOCTH

1.16

MCNONb30BaTb CXeMbl U CXeMaTUYHble PUCYHKN N3YyYEHHbIX TeEXHUYEeCKUX
YCTPOWCTB, M3MepPUTENbHbIX NPUBOPOB M TEXHONOTMYECKUX NPOLLECCoB Npu
peleHnmn yuebHo-NpaKkTUYECKMUX 3a4a4, ONTUYECKME CXEeMbI ANA NOCTPOEHMUSA
n30bparkeHni B NI0CKOM 3epKajie u cobupatouleit anHse

1.17

npuBOAMUTL MPUMeEpPbI (Haxo4UTb MHGOPMALMIO O MPUMEPAX) MPAKTUYECKOTO
NCNONb30BaHUA PUINYECKMX 3HAHWUIT B MOBCEAHEBHOM *KM3HU ana obecneyeHuns
6e3onacHOCT1 Npu obpaLLeHnn ¢ NpUbopamm U TEXHUYECKMMU YCTPOICTBAMM,
COXpPaHeHMA 340PpOBbA N COHBNOAEHNA HOPM SKONIOTUYECKOTO NoBeAEHMA B
OKpYy)KatoLLel cpeae

1.18

OCYLLECTBAATL MOUCK MHPOPMALUKN GU3MUECKOTO COAEPHKAHNA B ceT UHTepHeT,
camocToaTesIbHO GOpPMYINPYa MOMCKOBbBIN 3aMpOC, HAXOAUTb NYTH
onpeaeneHua AOCTOBEPHOCTU NOJyYEHHOM MHPOPMALIMK HA OCHOBE
UMEILLMXCA 3HAHUM U AOMNONHUTE/IbHBIX UCTOYHUKOB

1.19

MCNONb30BaTb NPW BbINOJHEHMM Y4ebHbIX 334aHMIA HAYYHO-NONYAAPHYIO
nuTepaTypy GU3NYECKOro coaeprKaHMA, CNPaBOYHblE MAaTEPMabl, Ppecypchbl CeTH
NHTepHeT; BnageTb NPUMEMaMM KOHCNEKTUPOBAHMA TEKCTa, Npeobpa3oBaHua
MHPopMauunmM U3 OAHOM 3HAKOBOM CUCTEMbBI B APYTYIO

1.20

€034aBaTb COBCTBEHHbIE MUCbMEHHbIE W YCTHbIE COOBLLIEHMA HA OCHOBE
MHPOPMALUM U3 HECKOJIBKNX NCTOYHMKOB GU3NYECKOTO COAEepKaHuMA, Nyb/IMYHO




npeacTaBAsATb Pe3ybTaTbl NPOEKTHON MU UCCIeA0BaTENbCKOM AeATE/IbHOCTY,
Npv 3TOM FPaMOTHO MCMOb30BaTb U3YYEHHbI MOHATMIHbLIN annapar
n3y4yaemoro pasgena GU3NKKN U CONPOBOXKAATb BbICTYNNEHME Npe3eHTaumnen ¢
y4éTOoM 0cobeHHOoCTelN ayaUTOPUN CBEPCTHUKOB

1.21

Npw BbINONAHEHUM y4ebHbIX MPOEKTOB U UccneaoBaHUn GU3NYECKUX NPOLLeccoB
pacnpegenatb 06A3aHHOCTU B rpynne B COOTBETCTBMM C NOCTaB/EHHbIMU
3aga4amu, cleauTb 3a BbINOJSIHEHWEM N1aHa AEUCTBUIN M KOPPEKTUPOBATbL ero,
afleKBaTHO OLEHMNBaTb COBCTBEHHbIN BKAa4, B AeATE/IbHOCTb FPynbl,
BbICTPaMBaTb KOMMYHMKaTUBHOE B3aMMOAENCTBME, NPOABAAA FOTOBHOCTb
paspewaTb KOHGAUKTI




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 pacCTOAHUNA.

H#H#Par#H#3mepeHe 06bEMA KNOKOCTU N TBEPAOTO TeNa.
HH#HPar###OnpeneneHne paamepos Mmanbix Ten.

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

MEPBOHAYA/IbHbIE

CBEAEHMA O CTPOEHWN BELLIECTBA

2.1

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

2.2

HHHPar###/1snKeHne yacTuy, sewectsa. CBA3b CKOPOCTH
ABUXEHMA YacTuL, C TemnepaTypoit. bpoyHoBCKOe ABUXKEHUE,

andoysun




2.3

B3aMMOAEﬁCTBMe YacTul, BewlecCTBa: NpUTAXKEHNE U
OTTaZIKnBaHue

2.4

#it#Par###ArperaTHble COCTOAHUA BeLLLeCTBa: 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#OueHKa AnameTpa aToma MeTo40oM paaos (c
ncnonbzoBaHuem doTtorpaduit).

HH#H#Par##H#ONbITI NO HabAOAEHWNIO TEMJ/IOBOIO 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. CpegHAaa CKOPOCTb NP 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 NIOTHOCTU 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 HH#HPar###ABNneHMe TArOTEHNA N cuna TAXKecTU. Cnna 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#H##HCnoXeHWe cMn, HanpasBAEHHbIX 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
[aBneHunn
42 [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
Ac 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. BosgyxonnasaHue

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 mexaHn3moB. [MpocTble MexaHU3Mbl B ObITy 1 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###OnpeneneHune paboTbl CUAbI TPEHUA 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. Kpucrananyeckue 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:

HHHPar###ONbITEI N0 0OHaPYKEHUIO AEACTBMA CUN
MOJIEKYNSAPHOTO NPUTANKEHUA.

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

HHHPar###OnNbITbl N0 HabAtOAEHWUIO TENIOBOIO pacllMpPeEHU
rasos, *MAKOCTel U TBEPAbIX TeN.

Hi#Par#t##OnpeneneHve gaBneHus Bo3ayxa B 6annoHe wnpuua.

HHHPar###ONbITbI, 4E8MOHCTPUPYHOLLME 3aBUCUMOCTb AaBAEHUA
BO34YyXa OT ero 06 bEMa M HarpeBaHMA UM OXJTAXKAEHUA.

HH##Par###NposepKa rmnoTesbl IMHENHOM 3aBUCUMOCTU ONUHbI
CTONBMKA KNAKOCTM B TEPMOMETPUYEcKo Tpybke oT
Temneparypbl.

Hi#HPar#tt#HabnogeHne N3MeHeHUs BHYTPEeHHen sHeprum Tena B
pe3ysbTaTe Tensonepesaym u paboTbl BHELHUX CUA.

Hi#Part### ccnepoBaHme ABneHMa TennoobmeHa npu
CMeLLMBaHUN XONOAHOM U ropsaYeli BOAbI.

HHHPar###OnpeneneHne KoAN4eCTsa TeNa0Tbl, NOSYYEHHOrO
BOZOM Npu TeN100O6MeHe C HarpeTbiM MeTaIMYECKUM
LUMANHAPOM.

HHHPar###OnpeseneHne yaenbHoOM TeNJ0EMKOCTU BeLL,ECTBa.




HH##HPar###lIccheposaHue npouecca ncnapeHus.
H#HPar###OnpeseneHne OTHOCUTENbHOM BNAXKHOCTM BO34yXa.

HiHPar###OnpeaeneHne yaenbHoM TeNA0Tbl NaBNEHUA 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 3N1eKTpuyeckmi 3apsag. CtpoeHue atoma. MpoBOAHUKMU U
OV3NEKTPUKM
7.5 3aKOH COXpaHEeHUA 3NEKTPUYECKOro 3apasa
26 DNEeKTPUYECKN TOK. YC/I0BMA CYLLLECTBOBAHMA 3/1EKTPUYECKOIO
' TOKa. MCTOYHUKM 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. 3aKoH [xKoynana —
NleHua

7.13

JNeKTpUYECKMe Lenu U NoTpebuTenm snekTpuYeckom sHeprum B
6bITy. KopoTKOE 3amblKaHWe

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
nonepeyHoro ce4eHnAa n matepunana.




MpoBepKa NpaBuaa CAOXKEHUA HANPAXKEHUIN NpK
nocnenosBaTeNbHOM COoeaMHEHUU ABYX pe3nucTopos. [posepka
npasuaa 41 CUbl TOKA NpU NapannebHOM COeANHEHUN
pe3unctopos. OnpeaeneHune paboTbl 3NEKTPUYECKOTO TOKa,
nayuero yepes pesumcrop. OnpeneneHme MOLHOCTH
3/1eKTPUYECKOro TOKA, BblAeNAeMO Ha pe3ncTope.
NccnepnoBaHWe 3aBUCMMOCTU CUNbI TOKA, MAYLLLEro Yepes
NIaMMOYKY, OT HanpaXeHua Ha Helt. OnpeaeneHne KN
HarpesaTens. MiccnegoBaHne MarHUTHOMO B3aMMOAENCTBUA
NOCTOAHHbIX MAarHUTOB. MI3yyeHne MarHUTHOro NOAA NOCTOAHHbIX
MarHuToB npu ux obvegMHeHUn 1 pasgeneHnmn. UccnepgosaHue
OeNCTBUA INEKTPUYECKOro TOKA HA MarHUTHYLO cTpesnKy. OnbITol,
LEeMOHCTPUpPYHOLWME 3aBUCMMOCTb CUIbl B3aMMOAENCTBUA
KaTYLUKN C TOKOM M MarHUTa OT CMJIbl TOKA M Hanpas/iIeHWA TOKA B
KaTywke. M3yyeHne AeicTBMA MAarHUTHOrO NOA Ha NPOBOAHUK C
ToKom. KoHCTpymnpoBaHue 1 nsyyeHme paboTtol
anekTpogsuratens. Mamepenue KNI anektpogsuratensHom
yCcTaHOBKMU. OnbITbl N0 UCCNeA0BaHUIO ABNEHUA
3NEeKTPOMArHUTHOM MHAYKUMU: UCCAef0BaHNE U3MEHEHNI
3HaYeHWA M HanpaBAeHUA UHAYKUUOHHOIO TOKa

dusnyeckne ABneHUA B npupoae: anekTpnyeckme AsNeHNA B
aTN\occbepe, 3N1EKTPUYECTBO XKNBbIX OPraHN3mMoB, MarHMTHoeE

7.21
none 3emnu, gpeid NOAOCOB, POJib MAarHUTHONO MOAA ANS }KU3HK
Ha 3em/e, NONSPHOE CUsAHME
TexHUYecKMe YCTPOMCTBA: INEKTPOCKON, aMMNepmMeTp, BOIbTMETP,
peocTaT, CYETUMK SNEKTPUYECKON SHEprun,

729 3/1eKTPOOCBETUTENbHbIE MPUBOPLI, HarpeBaTeibHble

aneKkTponpubopsl (NpUMepbI), 3NEKTPUYECKME NPESOXPAHUTENN,
3/1eKTPOMArHuT, 31eKTPoABUraTe b NOCTOAHHOMO TOKA,
reHepaTop NOCTOSIHHOTO TOKa

9 K/TIACC

Koa
Koa sanemeHTa lNpoBepaemble 3N1eMeHTbI CoaepHKaHNA

pasgena
MEXAHWYECKUE ABNEHUA

8
8.1 MexaHunyeckoe gsuxeHune. MatepuanbHaa TouKa. Cuctema

' oTcuyéTa




8.2

OTHOCUTENIbHOCTb MEXaHMYECKOro ABUXKEeHNA

8.3 PaBHOMepHOE NPAMOSNHENHOE ABUKEHME
###Par#t#HepaBHOMepHOE NPAMOIMHENHOE ABUKEHME.
8.4 CpeaHAA U MTHOBEHHAA CKOPOCTb Tesla NpPU HepaBHOMEPHOM
OBUXKEHUN
8.5 YckopeHue. PaBHOYCKOPEHHOE NPAMOJINHEHOE ABUMKEHNE
8.6 HH#HPar###CsoboaHOe nageHme. OnbiTol Mannnesn
Hi#Par##tPaBHOMepHOE ABMXKEHME N0 OKPYXHOCTU. lNepuoa n
8.7 yactoTa obpalleHus. JINHenHasa 1 yrioBas CKOPOCTU.
UeHTpocTpemuTenbHoe yckopeHue
8.8 MepBblii 3aKOH HblOTOHA
8.9 BTopoit 3akoH HbtoTOHa
8.10 TpeTuit 3akoH HbloToHa
8.11 HHHPar###IprHUMN 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 [AsuxkeHune nnaHeT Bokpyr ConHua. MNepsasa Kocmuyeckasn
’ CKOPOCTb. HeBecoMoCTb U neperpysku
8.16 PaBHOBecne maTepuanbHOM TOUKKU. ABCOMOTHO TBEPAOE TENO
8.17 H#HPar###PaBHOBEeCHE TBEPAOrO TeNa C 3aKpPenIEHHOM OCbto
' BpaweHua. MomeHT cunbl. LleHTp TaxecTn
8.18 Umnynbc Tena. MameHeHne nmnynbca. Umnynbc cunbl
8.19 3aKOH COXpaHeHUA MMnynbeca
8.20 HH#H#Par###H#PeakTMBHOE ABUKEHNE
8.21 MexaHunuyecKkan paboTa U MOLHOCTb




8.22

PaboTa cun TAXKECTH, yNpyrocty, TpeHus. CBA3b aHeprum u
paboTbl

8.23

MoTeHUManbHaA aHeprua Tena, NOAHATOro Haj, NOBEPXHOCTbIO
3eman

8.24

MoTeHUMaNbHasA SHEPIUA CXKATOW NPYHKUHbI

8.25

HH#Par###KnHeTnuecKkas sHeprus. Teopema 0 KUHETUYECKO
3Heprum

8.26

H#HPar###3aKoH coxpaHeHMA mexaHMYecKon aHeprum

8.27

MpakTnyeckne paboTobl:

OnpegzeneHune cpeHeit CKOPOCTU CKONbXKEHUS BpyCcKa nam
ABVXKEHMA WapuKa No HaKNOHHOW naockocTu. OnpegenexHue
YCKOPEHUs Tesla Npu PaBHOYCKOPEHHOM ABUXKEHUM NO
HaK/IOHHOM NJI0CKOCTM.

WccnepoBaHve 3aBUCUMOCTU MYTH OT BPeMEeHW Npu
paBHOYCKOPEHHOM ABUXeHMM 6e3 HauyabHON CKOPOCTY.

MpoBepKa rmnoTesbl: eC/iv NPy PaBHOYCKOPEHHOM ABUMKEHMM
6e3 HayaIbHOM CKOPOCTU MYTU OTHOCATCA KaK pPAL HEYETHbIX
yncen, TO COOTBETCTBYIOLLME MPOMEKYTKU BPEMEHM OAMHAKOBbI.

MccnegoBaHme 3aBUCUMOCTU CUIbI TPEHWUA CKO/IbKEHUA OT CUbI
HOPMa/ibHOro gasneHus. OnpegeneHne KoapPuLMeHTa TpeHUs
CKoMibXKeHuA. OnpeaeneHne }KECTKOCTM NpyKuHbl. OnpeseneHune
paboTbl CUAbI TPEHUA NPU PABHOMEPHOM ABUMKEHUWN TeNa No
ropu3oHTabHOM NoBepxHoCcTU. OnpeaeneHme paboTbl CUbI
YyNpyrocTv npu nogbeme rpysa c UCnosib30BaHNEM
HEenoABUMKHOIo M NOABUKHOIO 610K0B

8.28

dusnyeckme aBNEHNA B MPUPOAE: NPUANBLI U OTIUBDI,
AsuxkeHue nnaHeT CoONHEYHOM CUCTEMbI, PEAKTUBHOE ABUXKEHNE
YKUBbIX OPraHM3mMoB

8.29

TexHUYecKMe yCTPOMCTBA: CNNAOMETP, AATUYNKN NONOKEHUS,
pacCTOAHMA N YCKOPEHUA, PaKeTbl

MEXAHWYECKME KOJTEBAHUA N BOJ1HbI

9.1

KonebaTtenbHoe asuskeHne. OCHOBHbIE XapaKTePUCTUKM
Ko/siebaHM: Nnepunoa, YactoTa, amnanTyaa

9.2

MaTemaTUYeCKUM U NPYKUHHbIM MaaTHUKK. MpeBpalleHne




HEPrnn npu KonebaTesibHOM ABUXKEHNN

9.3

3aTyxarou.Lme KonebaHus. BbIHy)'K,CI,eHHbIe KonebaHmA. PesoHaHc

9.4

MexaHu4yeckune BoaHbl. CBOMCTBA MEXaHUYECKUX BOJIH.
MpoaonbHble U NonepeyHble BOHbI. [IANHA BOAHbI U CKOPOCTb
eé pacnpocTpaHeHua. MexaHunyYeckne BOHbI B TBEPAOM Tene,
CcelcMUYECKME BOJHDI

9.5

3BYK. (POMKOCTb 1 BbiCcOTa 3BYKa. OTpaxeHue 3BYyKa

9.6

NHdpPas3ByK 1 ynbTpasByK

9.7

MpakTnyeckne paboTobl:

Onpep,eneHme 4acCToTbl U nepnoaa KonebaHuin
MaTeMaTUYECKOIo MaATHUKaA.

OnpegeneHune 4acToTbl U Neproaa KonebaHnn NpyKUHHOro
ManTHUKa

NccnepoBaHme 3aBUCMMOCTHM Neproga KonebaHui
noABeLeHHOro K HATU Fpy3a OT A/JnHbI HUTU. NiccnepoBaHne
33aBMCMMOCTM Nepuroa KonebaHuit Npy>KMHHOIro MasTHUKA OT
macchbl rpy3a. lNposepKa He3aBUCMMOCTU Nepuoaa KonebaHui
rpysa, NoABELIEHHOTO K HUTK, OT MAcCCbl Fpy3a U XKECTKOCTU
NpyXuWHbl. U3mepeHne yckopeHma cBoboaHOro nageHus

9.8

dusnyeckne ABEHUA B NPUPOLE: BOCMIPUATUE 3BYKOB
YKMBOTHbIMU, 3EMNETPSACEHNE, CECMUYECKUE BOJTHbI, LLyHamMU,
axo

9.9

TexHUYecKme yCTPOMCTBA: 3X0I0T, UCNO/Ib30BaHUE Y/IbTPA3BYKa
B ObITY U TEXHUKE

10

SNTEKTPOMATHUTHOE NOJE N SNNEKTPOMATHUTHBIE BOJIHbI

DNIeKTPOMarHMTHoe nosie. INeKTPOMarHUTHbIe BOJIHbl. CBOMCTBA

10.1
3/1eKTPOMArHUTHbIX BOJTH
10.2 LLIKkana aneKTpomMarHMUTHbIX BOJIH
103 DNeKTpoMarHmMTHaA npmposa ceeta. CKopocTb ceeTa. BonHoBble
' cBOICTBa cBeTa
MpakTuyeckme paboTbi:
10.4 P P

N3yyeHne CBOMCTB 3NEKTPOMArHUTHbIX BOJIH C NTOMOLbIO




MobunbHoro TenepoHa

10.5

dusnyeckne ABneHNA B npupoae: buonornyeckoe ,EI,EI‘/‘ICTBI/IG
BUOMNMOTO, yanpad)MO!'IETOBOFO N PEHTreHOBCKOrIo M3l'|yLIEHMV1

10.6

TexHUYeCcKMe yCTPOMCTBA: UCMO/Ib30BaHNE SNEKTPOMArHUTHbIX
BOJIH A1 COTOBOW CBA3MU

11

CBETOBbIE ABJIEHNA

111 JlyyeBaa mogenb ceeTta. UCTOYUHUKM cBETA
11.2 MpamoanHeHoe pacnpocTpaHeHWe cBeTa
11.3 OtpaxeHue cseTa. [1nocKkoe 3epKano. 3aKOH OTpaXKeHua ceeTa
114 MpenomneHue ceeTa. 3aKOH NpenomaeHns ceeta. lonHoe
' BHYTPEHHee OTpaXKeHue ceeTa
11.5 NnH3a. Xog ny4yen B INH3e
11.6 OnTunyecKkas cuctema ¢oToannapaTa, MUKPOCKOMa U Teneckona
11.7 [nas Kak onTnyecKaa cmctema. bansopykocTb M fanbHO30PKOCTb
11.8 Pa3noxkeHne 6enoro ceeta B cnekTp. OnbiTbl HbloTOHa.
' CnoxkeHue cneKkTpanbHbIX LBeToB. Jucnepcna ceeta
MpakTuyeckune paboTbi:
HH##HPar###ccnenpoBaHne 3aBUCUMOCTM YIa OTPaAXKEHUA
CBETOBOrO /Iy4a OT yrna nageHus.
HH#Par###3yyeHne xapaKTepUCTMK N306pakeHna npegmeTa B
NAOCKOM 3epKane.
Hi#Par#ccnepoBaHme 3aBUCMMOCTM yraa NPeIOMAEHNA
CBETOBOrO /Iy4a OT Yr/a NafeHuaA Ha rpaHuLLe «BO34yX — CTeKNO».
11.9

H###tPar#tt#NonyyeHme nsobparkeHM C MOMoLLblo cobupatoLLen
JINH3bI.

HAHPar###OnpeseneHne GOKyCHOro paccToOAHUA U ONTUYECKON
CUNbl COBMPAIOLLLEN NNH3DI.

HEHPar###ONbITbI NO pasfoXKeHMo 6enoro cBeTa B CNEKT.

HHHPar###ONbITbl NO BOCNPUATUIO LBETA NPEeaMETOB MPU UX
HabnoaeHUM Yepes LBeToBble GUNBLTPDI




dusnyeckne ABneHNA B npupoae: 3aTMmeHunA ConHua un ﬂ\/HbI,

11.10 LBeTa Tes, ONTUYecKue aBneHusa B aTmocdepe (uBeT Heba,
pedpakums, pagyra, MMpax)
11.11 TexHU4YecKne ycTpomcTBa: 0O4KM, nepuckon, potoannapar,

onTnyeckmne ceeToBoapbl

12

KBAHTOBbIE AB/IEHNA

OnbiTbl Pe3epdopaa v NnaHeTapHasa mogenb atoma. Mogens

121
aToma bopa
12.2 McnyckaHue 1 nornoweHme ceeta atToMoM. KBaHTbl. JInHenyaTble
’ CneKTpbI
12.3 PagmoaktusHocTb. Anbda, 6eTa- n ramma-msnyyeHms
124 CTtpoeHune aTomHOro aapa. HyKnoHHaA moaenb aTOMHOro Agpa.
' W3oTonbl
125 PaanoakTuBHble npespaleHma. MNepuog nonypacnaga aTOMHbIX
' anep
126 AloepHble peakuum. 3aKOHbI COXpaHeHWUA 3apAJ0BOro U
’ MaCccoBOro uucen
12.7 DHeprua cBA3M aTOMHbIX Agep. CBA3b MaccChbl M aHeprnm
128 PeaKkuun cmHTesa u genenua agep. MUCTouHnKM sHeprm ConHua
' " 38834,
12.9 AoepHas sHepreTMKa. encTBue pagnuoaKkTUBHbIX U3/TYYEHUI Ha
' *KMBbIEe OPraHU3Mbl
MpakTuyeckme paboTbi:
HabntoaeHWe CRNOLWHbBIX U IMHENYATbIX CEKTPOB U3/y4YeHMA.
12.10 )
NccnepoBaHWe TPEKOB: U3MepeHUe SHEPrMn YacTuLpbl No
TOpMO3HOMY NyTu (no poTorpadpusam).
N3mepeHune pagmoakTMBHoro ¢poHa
dursmyeckme ABAEHNA B NPUPOLE: ECTECTBEHHbIN
1211 PaAMOaKTUBHbIM POH, KOCMUYECKME NIYYU, PAAMUOAKTUBHOE

n3lydeHme NpUpoAHbIX MMHEPAJIOB, AENCTBME PAANOAKTUBHDIX
N3/ly4eHM Ha OPraHU3M YesloBeKa




12.12

TexHuyecKkne YCTpOﬁCTBaZ CneKkTpockon, MH,EI,MBMLI,VaﬂbeIVI
403MMeTp, Kamepa BuabcoHa




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

Kop,
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 2/IEMEHTOB COAEPXAHWNA, MPOBEPAEMBbIX HA O3 MO ®U3NKE

Kopg, MpoBepsembl 31IeMEHT CoAeprKaHUs
1 MEXAHUYECKUE ABNEHUA
11 MexaHunyeckoe aBuKeHue. MaTepuanbHasa TodKa. Cuctema oTcyéTa. OTHOCUTENBHOCTD
' LBUKEHUSA
PaBHOMepHOE 1M HepaBHOMepHOe ABuxKeHue. CpeaHaa ckopocTb. Popmyna gna
1.2 BbIYMC/IEHUA CPeAHEeN CKopocTu: v = S/t
PaBHOMeEpHOE NpAMOUHENHOE ABUKEHME. 3aBUCUMOCTb KOOPAMHATLI Te/la OT BPEMEHMU B
Cny4Yyae paBHOMEPHOro NPAMOSIMHENHOIO ABUKEHMA:
13 x(t)=x,+vt
lpadpunKM 3aBUCUMOCTU OT BPEMEHU ANA NPOEKLMN CKOPOCTU, MPOEKLUN NEPEMELLEHUA,
nyTW, KOOpAWHATblI NP PAaBHOMEPHOM NPAMOJMHENHOM ABUNKEHUMU
3aBMCMMOCTb KOOPAMHATBI TENA OT BPEMEHM B C/1y4ae paBHOYCKOPEHHOIO
NPAMOJIMHEMHOTO ABUKEHUA:
2
-Sx':f:l =1'-|;|: ’i-f—-ﬂ'x * -
<
dopmynbl ANA NPOEKUMUN NepeMELLEHNA, MPOEKLMN CKOPOCTU U NPOEKLUN YCKOPEHUS NPU
pPaBHOYCKOPEHHOM MPAMOJIMHENHOM ABUKEHNM:
1.4 £
Sy (F) =Up, - I+ a,-—»
2
U.‘f('r) =Up, T4, 1,
a (1) =canst,
2 2 _ 4
Uy, T — U, =2a.s,
lpadMKM 3aBUCMMOCTM OT BPEMEHM A5 NPOEKLMN YCKOPEHUA, MPOEKLMN CKOPOCTH,
NPoeKLUn nepemeLLeHmnsa, KoopamHaTbl NP PAaBHOYCKOPEHHOM NPAMOJNHENHOM
OBUKEHUN
CeBobogHoe nageHue. Popmysibl, ONMCbIBaloLLME CBOOOAHOE NadeHMe Tena Mo BEPTUKAAN
1.5
(aBUKeHMe Tena BHM3 UKW BBEPX OTHOCUTENIbHO NoBepPXHOCTM 3eman). Mpaduku
3aBMCMMOCTU OT BPEMEHU A8 NPOEKLUUM YCKOPEHMUA, MPOEKLMN CKOPOCTM U KOOPAMHATDI




npu CBO6OAHOM nageHunn Tena No BepTuKaun

CKOpOCTb PaBHOMEPHOIo ABNXKEHNA TeN1a N0 OKPYXKHOCTH. HanpaBneHme CKOpoCTH.

dopmyna Ans BbIYMCIEHUA CKOPOCTU Yepes paguyc OKPYKHOCTU U Nepuosd obpalleHus:

2R

u:I

LleHTpocTpemuTelbHOE YCKOpeHMe. HanpaBaeHne LeHTPOCTPEMUTEIbHOTO YCKOPEHUS.
dopmyna Ana BbIUMCAEHWNA YCKOPEHUS:

1
1.6 U
“R
dopmyna, cBA3bIBAOLWAA NEPUOL M YACTOTY 0bpaLLeHuA:
V = 1
T
Macca. MnoTHoCTb BewecTBa. Popmysia ANA BbIYUCAEHUA NAOTHOCTU:
i m
1.7 v
1.8 Cuna — BeKTopHasa ¢dusmnyeckasn sBesnymHa. CnoxeHue cun
1.9 fiBneHune nHepumun. NepBsblii 3aKoH HbloTOHA
BTropoii 3akoH HbloToHa:
1.10 F=m-a
CoHanpaB/ieHHOCTb BEKTOPA YCKOPEHMA TENA U BEKTOPA CWJIbl, AENCTBYIOLWEN HA TENO
Bsaumogelicteue Ten. Tpetuii 3akoH HbloToHa:
1.11

Hy ==y




1.12

TDEHME NOKOA N TPEHUE CKOJIbXKEHUA. d>opN\yna AnAa BblYUCNEHNUA MO4YyNA CUJibl TOEHUA
CKO/1bXXeHuA:

FI_P =n-N

1.13

Jedopmauma Tena. Ynpyrue un Heynpyrue gepopmanmn. 3akoH ynpyroi gebopmaumm
(3akoH lyka):

F=k-Al

1.14

BcemunpHoe TaroteHue. 3aKoH BCEMUPHOIO TAroTeHUA:

My -1l
}-'_ = G . '—_\—
R Z
Cuna TaxKecTu. yCKOpeHme CBO60,C|,HO|'O nageHuaA.

<Doplvlyna ANA BbIYHNCNEHUA CUNbI TAXKECTU 86/113K NOBEPXHOCTU 3emau: F = mg.

[pukeHune nnaHeT Bokpyr ConHua. NepBas KocMUYecKas CKOpoCTb. HeBecomocTb 1
neperpysku

1.15

Mmnynbc Tena — BeKTopHasa GpuanyecKan BesiMumHa.
p=mo

Umnynbc cuctembl Ten. MameHeHne nmnynbca. Umnynbc cunbl

1.16

3aKoH COXpaHeHNA nmnynbCa gnAa 3aMKHYTOl\/’I CncrTembl Ten:
p=myly +imy U, =const

PeaKkTnsHoe asmxeHue

1.17

MexaHunueckasa pabora. Popmyna and BblumcaeHMa paboTbl CUAbI:




A=F5ooscx

MexaHnyeckaa MOLHOCTb:

1.18

KnHeTnyeckana n noTeHunanbHaA sHeprua. <Doplv\yna AnAa Bbl4MNCAeHUA KMHETUYECKOM
Heprunu:

Teopema 0 KMHETUYECKoM Heprun. CbopN\yna Ana Bbl4NCNEHUA I'IOTGHLI,VIBIII:HOVI HEprnm
Tena, NOAHATOro

Haa 3emnén:

E_=mgh

1.19

MexaHuyecKas aHeprus:
E=E; + EP

3aKOH COXpaHeHMA MexaHu4YecKon aHepruun. Popmyna Ans 3aKoHa COXpaHeHUn
MeXaHW4YeCKOM 3HeprMm B OTCYTCTBME CUA TpeHus: E = const.

MpeBpaLLeHne MmexaHUYeCKON SHEPTUN MPU HANNYMU CUbI TPEHUA.

1.20

MpocTble MexaHn3Mbl. «30/10TOe NPaBUIO» MEXAHUKMU.
Pblyuar. MomeHT cunbl: M - Fl.

Ycnosue paBHOBeCUA pblyara:
M +M, +..=0

MoaBWKHbIN U HeNoABUKHbIN 610KK. KM NpOoCTbIX MEXaHWU3MOB,




n= Anonesaas
“13&11::&1!333&3

[asneHune TBEpAOro Tena.

cDO}I)MVI'IE:I ONA BblYMCIeHUA AaBaeHuA TBEPAOro Tena:

[aBneHuve rasa. ATMmocpepHoe gasneHue.

1.21
MmapoctaTnyeckoe faBneHne BHYTPU XKUOKOCTU.
dopmyna AnA BblMUCNAEHMA AABNEHNA BHYTPU XKULKOCTU:
P=pgh+Pm,
1.22 3aKoH MNackana. 'mapasanyeckuin npecc
3akoH Apxumega. Popmyna ansa onpeaeneHma BbITaJIKUBAKOLLEN CUAbI, AEUACTBYIOWEN Ha
Teno, NOrpyXEHHOE B }KUAKOCTb UIN ras:
1.23 _
F_i_ln_ g ng
Ycnosue nnasaHuA Tena. lNnasaHue cygoB v BO3ayxonaasaHue
MexaHuyeckme KonebaHua. AMNAnUTyAa, nepmos u yactota konebaHuin. Popmyna,
CBA3bIBAOLLAA YACTOTY U Nepunog, KonebaHui:
1.24
vl
T
1.5 MaTemaTU4ecKmit U NPYKUHHBIN MAaATHUKK. [peBpaLLeHMe SHePrnn Npu KonebateNbHOM
' OBVXKEHUMU
1.26 3aTyxatowme KonebaHuA. BbiHyKaeHHble KonebaHusa. Pe3oHaHc
MexaHunuyecKkne BoHbI. Mpoao/bHbIe U NonepeyHbie BOJIHbI. [LAMHA BO/HbI U CKOPOCTb
pacnpocTpaHeHua BOJIHbI:
1.27

b=v-T




1.28

3BYK. [POMKOCTb 1 BblCOTa 3BYKa. OTparkeHue 3BYKOBOM BOJIHbI Ha FpaHuMLE ABYX Cpes.
NHdpa3ByK 1 yNbTpasByK

1.29

MpaKkTnyeckme paboTol

N3mepeHue cpegHei NIOTHOCTU BELLECTBA; apXMMEL0BOW CUJIbl; MKECTKOCTU NPYHKUHbI;
KoaddMUMEHTA TPEHNA CKOMbXKEHUSA; PabOTbl CUbI TPEHUSA, CUAbI YNPYTOCTU; CpesHe
CKOPOCTU ABUXKEHMA BPYCKa NO HAaKIOHHOW NJIOCKOCTU; YCKOPEHMA BPYCKa NpU ABUMKEHUN
MO HAK/IOHHOM NJIOCKOCTU; YaCTOTbl M NepMoaa KosebaHUi MaTeMaTUYECKOro MasiTHUKA;
4acToTbl U NepMoaa KoNebaHMn NPYKMHHOTO MAsSITHWUKA; MOMEHTA CUAbI, AEUACTBYIOWEro Ha
pblyar; paboTbl CUAbI YNPYrocTU NpY NogbEME rpy3a ¢ MOMOLLbIO HEMOABUMKHOTO 610Ka;
PaboTbl CU/bI YNPYroCTM NPU NOAbEME rpy3a C MOMOLLbIO NOABUMKHOIO 6/10Ka.

NccnepnoBaHMe 3aBUCMMOCTM apXMMeLOBOM CU/Ibl OT 06bEMa NOrpPy*KEHHOM YacT Tena u
OT NNIOTHOCTU KMAKOCTW; HE3ABMCUMOCTYM BbITAIKMBAIOLLEW CUAbI OT MACCbl TeNa; CUbI
TPEHUA CKONbXKEHMA OT CUJ/Ibl HOPMAJIbHOTO AAB/IEHUA U OT POAa NOBEPXHOCTU; CUJbI
YMPYrocTy, BO3HWKalOLLEN B NPYXKMHE, OT cTeneHun aedopmaLMm NpyKMUHbI; YCKOPEeHUs
6pycKa OT yr/ia Hak/ioHa HanpasAastowen; nepnoga (4acToTbl) KonebaHMn HUTAHOTO
MasATHUKA OT AJIMHbI HUTK; Nepuoaa KonebaHui NPy>KUMHHOTO MAATHUKA OT Macchl Fpy3a u
YECTKOCTU NPYXKUHbI; UCClef0BaHNE HE3aBUCUMOCTM Nepuoaa KosnebaHuii HUTAHOro
MasATHUKA OT Macchbl rpy3sa. MpoBepKa yca0BUA paBHOBECUSA pblyara

1.30

dusnyeckne ABNEHUA B NPUPOLE: MPUMEPBI ABUNKEHMA C PA3IUYHBIMU CKOPOCTAMMU B
YKMBOW U HEXMBOW NPUPOAE, AENCTBUE CUJ/Ibl TPEHUA B NPUPOAE U TEXHUKE, MPUANBDI U
OT/IMBbI, ABUXKeHMe nnaHeT CONHEYHOM CUCTEMBI, PEAKTUBHOE ABUXKEHME HKUBbIX
OpPraHM3MOB, pblyaru B Tesie YenoBeKa, BANAHME aTMOCHEPHOro AaBEHMA HA KUBOM
OpraHusm, naaeaHue polb, BOCAPUATUE 3BYKOB Y KUBOTHbIMMU, 3€MNETPACEHME,
ceCMUYECKMe BOHDI, LLyHaMM, 3XO

1.31

TexHUYecKme yCTPonCTBa: CNMA0OMETP, AATYUKM NMOSIONKEHUA, PACCTOAHMA U YCKOPEHMS,
AVHAMOMETP, NOAWMMHUKM, PAKETbI, Pblyar, NOABUMKHbIN M HENOABUNKHbIN 610KK,
HaK/IOHHaA MIOCKOCTb, MPOCTble MeXaHM3Mbl B BbITy, coobLiatoLLMecs cocyapbl, YCTPOMCTBO
BOAOMNPOBOAA, 'MAPABANYECKUIA Npecc, MaHoOMeTp, bapomeTp, BbICOTOMEp, NOPLLUHEBOW
Hacoc, apeoMeTp, 3X0/10T, UICNO/b30BaHME YAbTPa3BYKa B HbITY 1 TEXHUKE

TEMNJ10BbIE ABJIEHNA

2.1

OCHOBHbIE NONIOKEHUS MONEKYNAPHO-KUMHETUYECKOM TEOPUM CTPOEHMA BellecTBa. Mogenu
TBEPAOro, XUAKOro 1 ra3006pa3HOro COCTOAHMUM BelLecTBa. Kpuctananyeckme u
amopoHble Tena

2.2

[JsuxkeHue yacTuy, BelecTBa. CBA3b CKOPOCTU ABUMKEHUA YACTUL, C TEMMNEPATYPON.
BpoyHoBcKoe aBukeHue, andodysmns

2.3

CmaumBaHme 1 KanuanapHoble ABNEeHNA




2.4

Tennosoe pacwumpeHne n cxatme

2.5 Tennosoe paBHOBecue
26 BHyTpeHHAA sHeprua. PaboTa 1 Tensonepesayda Kak cnocobbl UISMEHEHUA BHYTPEHHEN
' SHeprum
2.7 Buapl Tennonepegayn: TenaonpoBoOAHOCTb, KOHBEKLUA, U3NTyYeHME
HarpesaHue u oxnaxkgeHue ten. Konmuecrtso TennoTobl. YaenbHasa TeNJ0EMKOCTb:
2.8 Q=cmlt,—t,)
3aKoH COXpaHeHMA SHEPrnm B TENJIOBbLIX NpoLeccax. YpaBHeHWE TennoBoro banaHca:
2.9 G +0,+.=0
UcnapeHune n KoHgeHcauma. M3meHeHMe BHYTPEHHEN SHEPTMM B NPOLECCE UCNAPEHUS U
210 KoHAeHcauun. KuneHue »kmakoctu. YaenbHana Tennota napoobpasosanus: L=Q/m
2.11 Bna*kHOCTb BO3gyXxa
MnasneHue u Kpuctanamnsauma. I3ameHeHne BHYTPEHHEN SHEPTUM NPU MIABIEHUN U
KpucTanamsauuun. YaenbHas TeNN0TA NAABIEHUA:
2.12 w4}
H=
i
BHYTpeHHAA 3Heprusa cropaHuna Tonanea. YaenbHas Tennota cropaHus tonamea: g = Q/m
2.13
2.14 MpuHLMnbl paboTbl TeNNoBbIX ABuratenen. KMO tennosoro gsuraTens
MpaKTuyeckne paboTol
2.15

N3mepeHune yaenbHOM TeNOEMKOCTU METAIMYECKOTO LMAMHAPA; KOIMYECTBA TEMNAOTbI,
NoJsly4eHHOro BOAOM KOMHATHOM TemnepaTypbl GMKCMPOBAHHOM MacCbl, B KOTOPYIO




ONYyLLLEeH HarpeTbi UMANHAP; KONWMYECTBa TENIO0TbI, OTAAHHOTO HAarpeTbiM LUAUHAPOM,
nocne onyckaHMA ero B BOAY KOMHaTHOM TemnepaTypbl; OTHOCUTENbHOM BAAXKHOCTU
BO34YXa; YAeNbHOM Tena0Tbl NAaBAeHUA bda. ccneagoBaHne MSMeHeHUA TemnepaTypbl
BOAbI NPU Pa3/IMYHbIX YCNOBUAX; ABNEHUA TensoobMmeHa Npu cMeLnBaHUMU XON04AHOM U
ropAvei BoAbl; npoLecca ncnapeHuns

dusmyeckne aBneHNA B npupoae: NOBEPXHOCTHOE HaTAXKEHNE N KaNUNAPHbIE AB/IEHNA B

2.16 npupoae, Kpuctannbl B npupoae, nudnydeHne ConHua, 3amepsaHme BOAOEMOB, MOPCKUE
6pu3bl; 0bpasoBaHKe pockl, TYMaHa, MHes, CHera
TexHUYeCKMe yCTPOMCTBA: Kanuansapbl, MPUMEpPbI UCMOIb30BaHNA KPUCTANNOB,

2.17 WOKOCTHbIA TEPMOMETP, AATYMK TEMMepaTypbl, TEPMOC, CUCTEMA OTOMNIEHMA AOMOB,
TMrPOMeTPbI, MCUXPOMETP, NapoBan TypbuHa, ABMraTeNb BHYTPEHHErO CropaHus

3 SNTEKTPOMATHUTHbIE ABNEHUA

3.1 dneKkTpusauma ten. [lsa Buaa sNeKTpmyeckmx 3apagos

3.2 B3anmogeicTemne 3apsarkeHHbIX Ten. 3akoH KynoHa

3.3 3aKOH COXpaHeHUA 3NeKTPMUYECKOoro 3apaaa

3.4 dneKTpuyeckoe nose. HanpaKEHHOCTb a1eKTpuyeckoro nons. MpuHuMn cynepnosmumm

' 3NEeKTPUYECKUX nosiel (Ha KayecTBeHHOM YPOBHE)
35 Hocutenun anektpuyecknx 3apagos. [eicTeme 31eKTPMUYECKOro NONA HA SNeKTpUYecKkue
' 3apAsabl. [IPOBOAHUKN N OUINEKTPUKN

MOCTOAHHbIN 3NEKTPUYECKNI TOK. [encTBMA aneKTpuyeckoro Toka. Cnna Toka.
HanpsaxeHue.

3.6 I=q/t,U=A/q
DNeKTpUYecKoe conpoTMBaEHME. YaeNbHOE 3/1EKTPUYECKOE COMPOTUB/IEHME:

3.7 R =pl/S
3akoH OMa [/19 yyacTKa anekTpudeckon uenu: | = U/R

3.8

3.9 NocnepoBaTenbHoOe coegMHEHWE NPOBOAHMKOB:




I,=I,: U=U,+U,: R=R +R,

I'Iapanneanoe coeanHeHne NpoBOAHNUKOB PaBHOIO CONPOTUBNEHUA!

R

2 .

U=U;:1=1+1:R=

CmeLllaHHble coeguHeHnA npoBoOAHUKOB

PaboTa 1 MOLHOCTb 31eKTpuyeckoro Toka. A = Ult, P = Ul

3.10

3akoH [xoyna — JleHua:
2
3.11 Q=I"-R-t
3.12 OnbIT dpcTega. MarHMTHoe nosie NPAMOro NPoBOAHMKa C TOKOM. JIMHUN MAarHUTHOWM
' UHAYKLMM

3.13 MarHuTHOe noJsie NOCTOSAHHOIro MarHuTa. Bsaanmogaenctene NOCTOAHHbIX MarHUTOB

3.14 [elctBne MarHMTHOro NOAA Ha NPOBOAHUK C TOKOM

3.15 OnbiTbl ®apagen. ABneHUe 3N1eKTPOMArHUTHON MHAYKUKUK. MpaBuno fleHua
MpaKTuyeckne paboTbl
N3mepeHmne 31eKTPUYECKOro CONPOTUBAEHMA PE3NCTOPA; MOLLHOCTU IN1EKTPUYECKOTO TOKA;
paboTbl 3N1EKTPUYECKOTO TOKA.
NccnepgoBaHme 3aBUCUMOCTM CUJIbl TOKA, BOSHUKAIOLWETO B NPOBOAHUKE (pe3uncTopsl,

3.16 IAMMOYKA), OT HanpsAKeHMA Ha KOHLLaX NPOBOAHMKA; 3aBUCMMOCTM CONPOTUBEHUS OT
O/MHbI NPOBOAHMKA, N/IOWLAAM €ro NoNepeYyHoOro ce4eHmna 1 yaenbHoro ConpoTUBAEHUA.
MpoBepKa Npasuna gNa 3INEKTPUYECKOro HaNPAXKEHMA NPU NOC/e0BaATE/IbHOM
coeguHeHMN NPOBOAHUKOB; NpPaBuaa AN1A CUbl 3IEKTPUYECKOTrO TOKa NpU napaniesibHom
coegMHEeHUN NPOBOAHMKOB (pe3ncTopbl U TaMMoYKa)
dusnyeckne ABNEHNA B NPUPOLE: SIEKTPUYECKME ABNEHMA B aTMOCHEpPE, 3NEKTPUYECTBO

3.17 YMBbIX OPraHU3MOB, MarHMTHOe none 3emnu, gpeiid NoAOCOB, POJib MAarHUTHOIO NOAA ANA
U3HU Ha 3emne, NoNApHoe CUAHKEe

3.18 TexHU4YecKne yCTPOMCTBA: 3/IEKTPOCKOM, aMNepMeTp, BOIbTMETP, PEOCTaT, CHETUMK




3/1EKTPUYECKOM 3HEPTUM, INEKTPOOCBETUTE/IbHbIE MPUBOPDLI, HarpeBaTesbHble
anekTponpubopsl (NpUMepbl), 3SNEKTPUYECKME NPELOXPAHUTENM, SNEKTPOMATHUT,
3/1eKTpoABuraTe/ib NOCTOAHHOIO TOKa, reHepaTop NOCTOAHHOMO TOKa

3.19 DNeKTPOMarHuUTHble BO/HbI. LLIKana aneKTpOMarHUTHbIX BOH

3.20 JNlyyeBas mogenb ceeTa. MNpAmoanHeliHOe pacnpoCcTpaHeHUe CcBeTa

3.21 3aKOH oTpaXkeHua ceeta. [Mnockoe 3epKano

3.22 MpenomneHune ceeta. 3aKOH NpPesIOMIEHNA CBETA

3.23 Oucnepcuna ceeta
Nnnsa. Xopg, nyyei B inH3e. PoKycHoe paccToAaHUe NMH3bl. ONTuYeckaa cmna AnMH3bl: D =

3.24 1F

3.25 [na3 Kak onTuyeckasa cucrema. OnTuyeckmne npnbdopsbl
MpakTnyeckmne paboTbl
Hi#Par#tH##lI3amepeHne onTMUYECKOM CU/Ibl COBMpatoLwei MH3bI; GOKYCHOIO PacCTOAHUSA
cobupatoLLeli IMH3bI (N0 CBOMCTBY PaBEHCTBA Pa3mMepoB NpegmMmeTa U n3obparkeHus, Korga

3.26 npeamMeT pacno/ioxKeH B ABOMHOM $OKyce), MoKasaTena NnpenoMaeHns cTekna.
Hi#Par###lccnenoBaHme CBOMCTBA M300paXKeHUA, NOJly4EHHOIO C MOMOLLbIO cobupatoLLei
JIMH3bl; U3MeHeHUA GOKYCHOIo PacCTOAHUA ABYX CNOXKEHHbIX IMH3; 3aBUCUMOCTM yraa
npenomMaeHusa CBETOBOrO ay4a OT Yr/ia NageHuaA Ha rpaHuLLe «BO34yX — CTEK/IO»

3.27 ®u3nyeckne aBneHuna B npupose: 3atmeHma ConHua u flyHol, uBeTa Tea, ONTUYecKue

’ ABNeHus B aTmocdepe (uBeT Heba, pedpaKuma, pagyra, MMpax)

3.28 TexHU4YecKune yCTPOMCTBA: OYKM, Nepuckon, poToannapaTt, ONTUYECKMe CBeTOBOAbI

4 KBAHTOBbIE ABJIEHNA

4.1 PagnoaktuBHOCTb. Anibda-, 6eTa-, ramma-u3nyyenua. Peakunm anbda-n 6eta-pacnaga

4.2 OnbITbl Pesepdopaa no pacceanuto anbda-vyactuy, NnaHeTapHaa moaenb aToma

4.3 CocTtaB aTOMHOro aapa. M3otons.l

4.4 MNepuog nonypacnaga aToMHbIX A4ep

4.5 ApepHble peakuumn. 3aKOoHbl COXpPaHeHUA 3apAL0BOro U MacCcoBOro Yncen

4.6 ®Pur3nyeckne ABNEHNA B NPUPOLE: ECTECTBEHHDbIN PAANOaKTUBHbLIA GOH, KOCMUYECKME NTy4H,

PaAVoaKTMBHOE U3yYeHUe NPUPOAHbIX MMHEPANOoB, AENCTBUE PAANOAKTUBHbBIX




VI3I'Iy"IEHI/II\/'1 Ha OpraHM3m 4eoBEKa

4.7

TexHuyeckune yCTpOﬁCTBa: CneKTpockonm, MHAMBMAyaﬂbeIﬁ A03UMETP, Kamepa BuabcoHa,
AOEepHaA 3HepreTuka




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

METOOUYECKUE MATEPUABI ONA YHUTENA

LIMOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI M PECYPCbI CETU UHTEPHET






