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MOACHUTE/IbHAA 3AMNMUCKA

Mporpamma no ¢u13nKe Ha ypoBHE OCHOBHOro obLiero obpa3oBaHUA cocTaB/eHa Ha OCHOBE MOJIOXKEHUN
1 TpeboBaHWUI K pe3yibTaTam 0CBOEeHMA Ha 6a30BOM ypOBHE OCHOBHOW 06pa3oBaTesibHOM NPOrpammbl,
npeactasneHHblx B PrOC 000, a TakKe ¢ yuétom desepanbHol paboyent nporpammbl BOCNUTAHMA U
KoHuenumu npenogasaHns yuebHoro npegmeta « Dusmnka».

Mporpamma no ¢13nKe Ha YpoBHE OCHOBHOrO 06LLLero 0bpa3oBaHUA COCTaB/IeHA Ha OCHOBE MOJ/IOXKEHUN
1 TpeboBaHWUI K pe3yibTaTam 0CBOEeHMA Ha 6a30BOM ypOBHE OCHOBHOW 06pa3oBaTesibHOM NPorpammbl,
npeactaBneHHbix B PrOC 000, a TakKe ¢ yyeTom dpegepasibHOM paboyeit nporpaMmmbl BOCNUTAHUA U
KoHUenuuMn npenogasaHuna yyebHoro npegmeta « Prsmnkay.

CopeprkaHue nporpammbl No ¢pM3MKe HanpaBaeHO Ha GOPMUPOBaHME eCTECTBEHHOHAYYHOM
rPaMOTHOCTU 0BYYaIOLLMXCA U OPraHU3aLMIO U3yYeHUA GU3NKM Ha AeATeIbHOCTHOW OCHoBe. B
nporpamme no GUsnKe yunTbIBaOTCA BO3MOMKHOCTM y4ebHOro npegmeTa B peanmsaunmn TpebosaHui
®roC 000 K nnaHUpPyeMbIM IMYHOCTHLIM U MeTanpeaMETHbIM pe3yibTaTam 0byyeHus, a TakKe
MeXNpPeaAMETHbIE CBA3U eCTECTBEHHOHAYYHbIX YYeOHbIX NPeAMETOB Ha YPOBHE OCHOBHOIO 06LLLEro
obpa3oBaHuA.

Mporpamma no Gp13mnKe ycTaHaBAMBAET pacnpesesieHne yiebHOro matepumana no rogam obyyeHus (no
Knaccam), npeanaraet NpMMepPHY0 NOCef0BaTeIbHOCTb U3YYEHMA TEM, OCHOBAHHYIO Ha IOFUKe
pPa3BUTMA NPEAMETHOIO COAEPHKAHMA U y4eTe BO3PACTHbIX 0COBEeHHOCTeM 0byYatoLmxcs.

Mporpamma no ¢pm3nke paspaboTaHa C Le/Ibio OKa3aHUA METOANYECKON NOMOLLM YUNTENIO B CO34aHNU
paboyein nporpammbl No yyebHOMY npegmery.

du3smMKa ABNAETCA CMCTEMOODBPA3YIOWMM 419 eCTECTBEHHOHAYYHbIX y4ebHbIX NPeaMeToB, MOCKOJIbKY
dUn3nYecKmne 3aKOHbI NeXKaT B OCHOBE NPOLECCOB U ABAEHMUI, U3yHaeMblX XUMKeN, bruonoruei,
acTpoHoOMMEN 1 GU3MYECKON reorpaduen, BHOCUT BKAAL B €CTECTBEHHOHAYYHYHO KapTUHY MKUPa,
npegocTaBaseT Hambonee icHble 06pasLbl NPUMEHEHUA HAYYHOTO METOAA NO3HAHUSA, TO ecTb cnocoba
NoAyYeHUA AOCTOBEPHbIX 3HAHMI O MUpe.

OpaHa 13 rnaBHbIX 3a4a4 pusmyeckoro obpasoBaHUA B CTPYKType obuiero obpa3oBaHUA COCTOUT B
bopMMpPOBaHMM eCTeCTBEHHOHAYYHOM MPaMOTHOCTU U MHTEpeca K HayKe y 0by4YatoLLmxcs.

l/13yqume d)I/I3I/IKI/I Ha 6a3oBoOM YPOBHE npeanonaraeT osnageHme cnegyrowmmmn KOMNeTeHTHOCTAMM,
XapaKTepnsyrowmmmn eCteCtBEHHOHAY4YHYO rPpaMOTHOCTb:

o Hay4yHO 06bACHATb ABNEHUA,
® OuUeHuBaTb U NOHMMATb ocobeHHOCTH Hay4YHOro nccnenoBaHuA,

® VHTEPNpPeTUpPOoBaTh AaHHbIE U UCNO/b30BaTh HayYHble AOKa3aTeNbCTBa ANA NOAYYEHUs
BbIBOAOBY.



Llenn nsyyeHns GpuU3MKM Ha ypoBHE OCHOBHOTO 06LLLero o6pasoBaHMa onpeaeneHbl B KOHLENUum
npenoaaBaHus yyebHoro npeameta «dPunsnKka» B 0bpasoBaTe/ibHbIX OpraHM3aumsax Poccuiickoi
depepaunn, peanmsyoLmx oOCHOBHbIe 06LLe0bpa3oBaTe/ibHbIE NPOrPaMMbl.

Llenn nsyyeHus Gpusmkm:

® npuobpeTeHne NHTepeca 1 CTpeMieHUsa 0byYatoLWmMXCa K HAyYHOMY U3YYeHUIo NPUPOAbI,
Pa3BUTME UX UHTENNEKTYANbHbIX U TBOPYECKMX CNOCOBHOCTE;

®  pasBuUTME NPeACTaBAEHMIA O HAYYHOM MeToAe No3HaHMA U GopMUpPOoBaHUue
NCCNen0BaTeNbCKOrO OTHOLLIEHMA K OKPYIKAIOLLMM ABIEHUAM;

e  (HOpMMPOBaAHME HAYHHOrO MMPOBO33PEHUA KaK pesybTaTa N3yYeHNA OCHOB CTPOEHUA

maTepun 1 GyHAAMEHTa/IbHbIX 3aKOHOB PUIUKY;

e (dopmMpOBaHME NpeacTaBAEHMI O POAN GUINKKN ANA PA3BUTUA APYIMX ECTECTBEHHbIX HaYK,
TEXHUKMN U TEXHO/IOTUIA;

e pa3BUTME NPeaCcTaBAEHNI 0 BO3MOXKHbIX chepax byayuien npodeccuoHanbHOM
OeATeNIbHOCTU, CBA3AHHOM ¢ GM3MKOM, NOATrOTOBKA K Aa/ibHelllemy 0by4yeHMo B 3TOM

Hanpas/1€HUMN.

JocTukeHune 3TuX Lesieit Nporpammbl No GpUsMKe Ha ypoOBHE OCHOBHOrO 0bLiero o6pasoBaHusa
obecneuymBaeTca pelleHMem Cneayomx 3agau:

° an06peTeHme 3HaHUMN O ANCKPETHOM CTPOEHUMN BeleCTBa, O MEXaHNYECKUX, TEMTOBLIX,
INEKTPUYECKUX, MArHUTHbIX N KBAHTOBbIX ABNEHUNAX;

® npuobpeTeHne yMeHUI ONUCbIBATb U 0BBACHATL GU3NYECKUE ABNEHMUSA C UCNOAb30BAHUEM
NONyYEHHbIX 3HAHWI;

® 0CBOeHMe meToaoB pelleHnA I'IpOCTGVILIJVIX PacyeTHbIX 3a4a4 C UCNOJ/Ib30BaHNEM d)VI3VILIeCKVIX
Mop,eneﬁ, TBOPYECKUX N NPAKTUKOOPUNEHTUPOBAHHbDIX 3a44a4;

®  pasBUTME YyMeHWI HabnoaaTb NPUPOAHbIE ABNEHWNA U BbINOAHATL ONbITbI, 1abopaTopHble
paboTbl M 3KCMEePUMEHTaA/IbHbIE UCCNEL0BAHMUA C UCMO/Ib30BAaHNEM U3MEPUTE/bHBIX
npubopos;

e 0OCBOEHMe NpMemoB paboTbl ¢ MHPOpMaLmen PU3NUYECKOro CoOAEPKaHUs, BKIKOYan
MHGOPMALNIO O COBPEMEHHbIX AOCTUXKEHUAX GU3UKKN, aHAIU3 U KPUTUYECKOE OLLEHMBAHKE
nHpopmaumm;

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

Obuiee YMCIO 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).



Mpeanaraemblit B nporpamme no ¢ousmKke nepedyeHb 1abopaTopHbIX PaboT M ONbITOB ABAAETCA
pekomMeHAaaTe/IbHbIM, yUUTe b AenaeT Bbibop npu nposeaeHnn nabopaTopHbIX paboT 1 OMbITOB C
YYeTOM UHANBUAYANbHBIX 0COBEHHOCTEN 06YYaIOLLMXCSA, CNIMCKA SKCNEePUMEHTANbHbIX 3a4aHUM,
npeasiaraemblix B paMKax OCHOBHOTMO rocy/apCTBEHHOro 3K3ameHa no ¢usumke.



COOEPHAHUNE OBYYEHUA

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

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

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

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

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

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

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

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

lNepBOHaYanbHble CBeAEHUA O CTPOEHUM BeLLeCcTBa.

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

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

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

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

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

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

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

NabopaTtopHbie paboTbl U OMNbITHI.

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

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

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

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



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

PaboTa 1 MOLWHOCTb. IHEprus.
MexaHun4yeckas paboTa. MoOLLHOCTb.

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

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

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

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

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

8 KNTACC

Tennosble ABNEHUA.

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

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

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

KonnyecTso TennoThbl. YaenbHas TenN10&MKOCTb BelllecTsa. TenaoobmeH 1 Tensiosoe paBHOBeCKE.
YpaBHeHMe TensiosBoro 6anaHca. MNaasneHne n oTBepAeBaHNE KPUCTaNIMYECKUX BELLECTB. Yae/bHasa
TennoTa nnasneHus. MapoobpasosaHue U 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
NPYXuHbl. KNHeTUYecKas sHeprus. Teopema 0 KNHETUYECKOM SHEPTMU. 3aKOH COXpaHeHMs
MeXaHWYeCKOM SHepruu.

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

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

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

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

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

9. W3meHeHWe Beca Tena Npu yCKOPEHHOM ABUNKEHMUM.

10. Mepeaaya MMNynbca NPU B3aMMOLENCTBUN Te.

11. NMpeobpa3oBaHuWA 3HEPrUM NPU B3aMMOLENCTBUN TE.

12. CoxpaHeHMe MMMyabca NPU HEYNPYrom B3anMogenCcTBUN.



13.

14.

15.

16.

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

CoxpaHeHne MexaHUYeCKO IHEPTUKN NPU ABUKEHUWN TeNa Nog, A4eNCTBUEM NPYKUHbI.

NabopaTtopHbie paboTbl U ONbITbI.

10.

11.

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

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

OnpegeneHune yCcKopeHWA Tena Npu paBHOYCKOPEHHOM ABUMEHMM MO HaKJAOHHOM NJIOCKOCTH.

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

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

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

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

NOBEPXHOCTU.

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

M3yyeHne 3aKoHa COXpaHEHUA SHEPTUN.

MexaHunuyeckme KosiebaHns 1 BOJIHbI.

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

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

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

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

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

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

JemoHcTpaumu.

1.

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



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

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

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

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

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

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

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

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

1. CBOICTBA 9NEKTPOMATHUTHbIX BOJH.

2. BonHoBble cBOICTBaA CBETA.
NabopatopHbie paboTbl U OMNbITHI.

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

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. CAOXeHWe cnekTpasbHbIX LBeToB. ducnepcus
cBeTa.

JemoHcTpaunun.

1. MMpAamonnHenHoe pacnpocTpaHeHMe CBeTa.

2. OrtparkeHue cseTa.

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

4. T[lpenomneHue cseTa.

5. OnTuyeckuin ceetoso,.

6. Xopa nydeii B cobupatoweit anH3e.

7. Xopa ny4eli B paccemBatoLLeN INH3E.

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

9. MpuHumn gerictema ¢oToannapaTa, MMKPOCKONA M Teneckona.

10. Mogensb rnasa.

11. PaznoxkeHne 6esioro ceeTa B CNEKTp.

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

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

2. WM3y4yeHue xapaKTepUCTUK M300parkeHMA npeameTa B MNIOCKOM 3epKane.

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

4. TMonyyeHune n3obpaxkeHni c NOMOLLbIO cObMpatoLLei INH3bI.

5. OnpegeneHune GpOKYCHOro paccToAHMA U ONTUYECKOM CUAbI COBUpatoLLEN NNH3DI.

6. OnbITbl NO pa3noXKeHUo 6enoro cBeTa B CNEKTP.

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

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

INeKTpOHHbIe (umdpoBble)

Ne n/n HavmeHoBaHuWe pa3genos 1 Tem Nporpammel

Beero KoHTpOoAnbHbIE MpakTnyeckme obpasoBaTe/ibHble pecypchbl

paboTbl paboTbl
Pasgen 1. ®usmKa n eé posib B NO3HAHUKM OKPYKAOLWEro Mmpa
11 ®u3mKa - HayKa o npupoge 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®dur3nyeckne BeNNUNHDI 2 1 https://m.edsoo.ru/UDCTCSRID
1.3 EcTecTBEHHOHAY4YHbI MeTo4, NO3HaHMA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wtoro no pasgeny 6
Pasaen 2. MNepBoHayasbHble CBEAEHNA O CTPOEHMM BELLLECTBA
2.1 CTpoeHue BellecTBa 1 https://m.edsoo.ru/2SJI51M41
BUXKEHWE N B3aUMOENCTBUE YaCTH
2.2 a A 4 2 1 https://m.edsoo.ru/ZXDKQLXCC
BeLLecTBa

2.3 ArperaTHble COCTOSIHMA BeLLecTBa 2 https://m.edsoo0.ru/ONOV1XY1K
UTtoro no pasgeny 5

Pasgen 3. IBuxKeHWe 1 B3aumoaeiicTeune Ten



https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZJ2UI3BMX

3.1 MexaHuyecKkoe ABuUMKeHue 3 https://m.edsoo.ru/SFPMEBWOK

3.2 MHepuma, macca, N10THOCTb 4 https://m.edso00.ru/GXPU4MTS5P

3.3 Cuna. Buapl cun 14 https://m.edsoo.ru/9RNDRUONW

UTtoro no pasgeny 21

Paspnen 4. laBneHve TBEPAbIX TEN, XKUAKOCTEN U ra3oB

41 Aasnenne. Nepeaaua pasnenna TeEpALIMK 3 https://m.edsoo.ru/XO0DW367P2
TeNaMMU, *KUAKOCTAMM U razamm

4.2 JasneHune XKnaKoctm 5 https://m.edsoo.ru/2MVXZ0KI1 4

4.3 ATmocdepHoe aaBneHue 6 https://m.eds00.ru/T7134SXNO

44 [eicTBME KMAKOCTU U rasa Ha NOrPyKEHHOE B ; hitps://m.cdsoo.r/NFEGOYSNK
HUX Teno

UTtoro no pasgeny 21

Pasgen 5. PaboTa U MOLWHOCTb. IHEpPruA

5.1 PaboTa 1 MOLWHOCTb 3 https://m.edsoo.ru/7SLMREDY 1

5.2 MpocTble mexaHM3Mbl 5 https://m.edsoo.ru/504NQXK X9

53 MexaHun4yeckasn aHeprma 4 https://m.eds00.ru/G30454EMT

UTtoro no pasgeny 12



https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/SFPMEBWOK

PesepBHOe Bpems

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68

12




8 KNIACC

Konunyectso 4yacos

INeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos 1 Tem NPorpammsl ero KOHTPObHbIE MpakTnueckme 06pasoBaTeNbHbIe pecypcs
paboTbl paboTbl

Paspen 1. Tennosble ABNeHUA

11 CTpoeHue 1 CBOICTBA BeLecTsa 7 https://m.edsoo.ru/R8QZNCIPM

1.2 Tennosble npouecchl 21 1 5 https://m.edsoo.ru/FI42A5VZA

UTtoro no pasgeny 28

Paspen 2. dneKTpUYECKME N MarHUTHbIe ABNEHUA

51 3neKTqueC|<Te 3apagbl. 3apAXKeHHble Tena u ; 1 hitps://m.cdsoo.r/RAOORCTO4
uX B3aMmogencrame

2.2 MOCTOSHHbIN 3N1EKTPUYECKMIA TOK 20 2 7 https://m.edsoo.ru/PBOQBOWS2B

2.3 MarHuTHble ABeHNA 6 1 1.5 https://m.edsoo.ru/BULAFRBRA

2.4 dNeKTpoMarHMTHaa MHAYKUUA 4 https://m.edsoo.ru/7QODSEL15

UTtoro no pasgeny 37

PesepBHoe Bpems 3



https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R8QZNCIPM

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68

14.5




9 KNIACC

Konunyectso 4yacos

INeKTpOHHbIe (undposble)

Ne n/n HanmeHoBaHWe pa3aenos 1 Tem Nporpammel
Beero KOHTpOANbHbIE MpakTnyeckume obpasoBaTenibHble pecypchl
paboTbl paboTbl

Pazpgen 1. MexaHun4yeckue aBneHusa

MexaHu4yecKkoe ABUKEHME N cnocobbl ero
1.1 10 1 https://m.edsoo.ru/CEOGHRGTL

OnucaHus
1.2 Bsanmoaeiictene Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXpaHeHus 10 3 https://m.edsoo.ru/SHEC3Y25B
UTtoro no pasgeny 40
Pasgen 2. MexaHu4yeckme KonebaHuaA 1 BOJHbI
2.1 MexaHunuyeckme KonebaHus 7 3 https://m.edsoo.ru/SS5VIGSAI3
2.2 MexaHW4YecKme BONHbI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS0
UTtoro no pasgeny 15
Pasgen 3. DNeKTPOMarHUTHOE NOE U 3NEKTPOMArHUTHbIE BOJIHbI

dneKTpoMarHMTHoe none u
3.1 6 2 https://m.edsoo.ru/DT98BSEY0

3/1eKTPOMarH1UTHbIe BOJIHbI



https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/CEOGHRGTL

Wtoro no pasaeny

Pasgen 4. CeeTtoBble ABNEHUA

41 3aKoHbl pacnpocTpaHeHus ceeTa 6 2 https://m.edsoo.ru/HBN3NMK2M

4.2 JINH3bI M oNTUYeCcKne Npmbopsl 6 3 https://m.edsoo.ru/20WNYKRX1

4.3 PasnoskeHue 6e10ro cBeTa B CNEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO

UTtoro no pasgeny 15

Pasgen 5. KBaHTOBblE ABNIEHMA

5.1 McnyckaHue 1 norioleHne cBeTa aTOMOM 4 1 https://m.edsoo.ru/BK5SE4AQQ8

5.2 CTpoeHne aTOMHOro Agpa 6 1 https://m.edsoo.rui/U3WX2R6IB

5.3 AlnepHble peakumm 7 1 https://m.edsoo.ru/TMMVY9VSF

UTtoro no pasgeny 17

Pa3aen 6. NoBTopUTENbHO-0606LWAOWMIA MOAY b

6.1 MosTopenue u 0bobuieHme conepiaris 9 2 https://m.edsoo.ru/ JKQXVIZBE
Kypca ¢du3nKm 3a 7-9 Knacc

UTtoro no pasgeny 9

OBLEE KOJIMYECTBO HYACOB MO NMPOrPAMME 102 27



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/HBN3NMK2M




MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC

Ne n/n

Tema ypoKa

Konnuyectso vacos

Bcero

KOHTpOnbHbIE
paboTbl

MpaKTnyeckue
paboTbl

Jata
n3yyeHuA

JNeKTPOHHble LnppoBble
obpasoBaTesibHble pecypchbl

dusmKa — Hayka o npupoae.
fiBneHus npupoapl. dusmyeckme
ABNEeHUA

https://m.edsoo.ru/35YPBIWSK

MexaHunyeckune, Tennossble,
3/1eKTpun4yeckme, marH1UTHble,
CBeTOBble, 3BYKOBbIE AB/1IEHUA

https://m.edsoo.ru/I16U53L6H

dusmnyeckmne BeNINYNHbI U UX
namepeHume

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnegosaHue "NamepeHue
TemnepaTtypbl NPM NOMOLLU
KMIAKOCTHOro TepMoMeTpa U
[aTyMKa TemnepaTtypsbl”

https://m.eds00.ru/VQGCNSIMP

Kak ¢pusnka n apyrme ectectBeHHble
HaYKWM U3y4aloT Nnpupoay.
EcTecTBEHHOHay4YHbIN MeToA,
nosHaHua. OnuncaHne puUsnHecknx
ABJIEHWUI C MOMOLLbIO Moaesniel

https://m.edsoo.ru/3LPP2HPX2



https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/35YPBIW5K

Ypok-uccnegosaHue "lMposepkKa
rmnoTesbl: 4asbHOCTb NONETA
LIApMKa, NYLLEHHOTO FOPU30HTA/IbHO,
Tem 6onblle, yem 6osbLie BbiCOTa
nycka"

https://m.edsoo.ru/9YLZITEMU

CtpoeHue Bewectsa. OnbIThl,
[OO0Ka3blBatoLWme ANCKpPETHOe
CTPOEHME BELLECTBA

https://m.edsoo.ru/FSPU40LYR

[BuWXeHne YacTuL, BellecTBa

https://m.edsoo.ru/HQ31SN1F3

YpoK-uccnegosaHue «OnbITbl MO
HabloAeHMIO TENNOBOTO
pacWmMpeHns rasos»

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHble COCTOAHWA BeLLecTBa

https://m.edsoo.ru/STRDWACXM

11

B3anmocBasb mexay cBoMcTBaMu
BeLLEeCcTB B pa3HbIX arperaTHbix
COCTOAHMAX U UX
aTOMHOMO/IEKYNAPHbIM CTPOEHMEM.
OcobeHHOCTH arperaTHbIX COCTOAHUIA
BOAbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHunuyecKoe gBuxKeHune.
PasHOoMepHOe N HepaBHOMepHOoe
OBUXKeHne

https://m.edsoo.ru/3W6CCIHB1

13

CKropocTb. EaMHMUBI cCKopocTH

https://m.edsoo0.ru/29GPTJAKL



https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/9YLZITEMU

14

Pacuer nyT" n BpemeHun oBunXeHunA

https://m.edsoo.ru/PVHMNWAUA

15

NHepuma. 3aKOH nHepumn.
B3aumogenicTeme Ten Kak NpuymHa
WU3MEHEHMUA CKOPOCTU ABUMKEHUA TeN

https://m.edsoo.ru/KX5510IBX

16

MnoTHOCTL BewecTBa. PacyeT maccel
1 ob6bema Tesia No ero NAOTHOCTU

https://m.edsoo.ru/0S71X3DPS

17

NabopartopHas pabota
«OnpegeneHve NAOTHOCTM TBEPAOTO
Tena»

https://m.edsoo.ru/OH22PX7CX

18

PeweHue 3apay no teme "MnoTHOCTb
BewecTea"

https://m.eds00.ru/50DYVYG49

19

Cnna Kak xapaKTepuCcTUKa
B3anmogencreua ten. Cuna
ynpyroctu. 3akoH lNyka

https://m.edsoo0.ru/NV56FY1G2

20

NabopatopHasa paboTa «M3yyeHne
3aBMCUMMOCTU PaCTAXKEHMUSA
(mnedopmaumm) Npy*KMHbI OT
NPUNOXKEHHON CUAbI»

https://m.edsoo.ru/PXXW6DHXE

21

ABneHune TaroteHus. Cuna TaxKectn

https://m.edsoo.ru/OCWIXFNQE

22

CBA3b MeXKAy CUNOM TAXKECTU U
maccoi Tena. Bec tena. PeweHune
3aa4y no teme "Cuna Taxkectn"

https://m.edsoo.ru/8PZHPV1Y]J



https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/PVHMNWAUA

Cvna TAXKecTn Ha APpyrux nnaHeTax.

23 https://m.edsoo.ru/IM2DOKYLI
dusnyeckne xapakTepuCcTUKKN nnaHeT

24 N3mepeHune cun. JuHamomeTp https://m.edsoo.ru/ITIZGKCKH

25 Bec Tena. HeBecomocTb https://m.edsoo.ru/UAO0ISQSRE
CnoskeHue AByX CMA, HanpaBAeHHbIX

26 no oAHOM NPAMOA. https://m.edsoo.ru/L6SNUZVZS
PaBHOAeMCTBYIOWAA CUN
PelweHue 3agay no Teme

27 \ . A \ https://m.edsoo.ru/MKPXDZNX5

PaBHOAeMCTBYOWAA CUN

TpeHue CKONIbXKEeHUA U TpeHue

28 P P https://m.edsoo.ru/TA IEOSMMH
nokos. TpeHune B NPUPOJE U TEXHUKE
NabopaTtopHas paboTa «U3yuyeHne
3aBUCMMOCTU CUbI TPEHUSA

29 CKOJ/IbXKEHMA OT CUAbl AaBAEHUA U https://m.edsoo.ru/TAQP4B30A
XapaKTepa ConpuKacatoLLMXCcs
NoBEPXHOCTEN»
PelieHue 3agay Ha onpeaeneHune

30 . A . PeA https://m.edsoo.ru/5YY23XXSD
paBHOAENCTBYIOLLLEN CUAbI
PelueHue 3aaa4 no Temam: «Bec
Tena», «padunyeckoe n3obparkeHue

31 pa¢ P https://m.edsoo.ru/T9V639RZF

cun», «Cunbly, «PaBHogeNcTBYIOWAA
cun»



https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IM2DOKYLI

KoHTponbHas paboTa no Temam:
«MexaHnyecKkoe ABUKEHMEY,

32 «Macca, nioTHoOCTbY, «Bec Tena», https://m.edsoo.ru/P4AROSWE4D
«lpadmyeckoe n3obparkeHne cuny,
«Cunbi»
OdasneHne. Cnocobbl yMeHbLIEHNS U

33 https://m.edsoo.ru/25TVMI1FDL
yBeNnYeHus AaBeHun
JasneHue rasa. 3aBUCMMOCTb

34 [aB/ieHns rasa ot 0bbéma, https://m.edsoo.ru/544YMX9WR
TemnepaTypbl
MNepegaya fasneHna TBEPObIMMK

35 TeNamu, *KUAKOCTAMM U rasamu. https://m.edsoo0.ru/CG5POSNWO
3akoH Mackana
[aBneHue B XXMAKOCTU U1 rase,

36 Bbl3BaHHOE AeNCTBMEM CUNbI https://m.edsoo.ru/K7T1219UC
TAXKECTU
PeweHwne 3agay no teme «[laBneHue

37 A A https://m.edsoo.ru/UHHC5RB6W
B YKMAKOCTU U rase. 3akoH Mackansa»

38 Coobuatowmecs cocyabl https://m.edsoo.ru/7HDBMDHR2

39 Mmppasanyecknin npecc https://m.edsoo.ru/67X21.F396
MaHomeTpbl. MopLiHeBo

40 https://m.edso0.ru/5G846G718

KNOKOCTH bl Hacoc



https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/P4RO8WE4D

41

Atmocdepa 3emaun. MpuymHbI
CyLLeCTBOBaHMA BO3AYLIHOM
060/104KKM 3emn. 3aBUCUMOCTb
aTMocdepHOro AaB/ieHUA OT BbICOTbI
Hag, ypoBHEM MopsA

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Bo3ayxa. ATmocdepHoe
pasneHne

https://m.edsoo.ru/PYRNEDISY

43

N3mepeHune atmochepHoro
AasneHuns. OnbIT Toppuyennn

https://m.edsoo.ru/2183TIPD4

44

3aBUCMMOCTb aTMOCPEPHOTro
[OaBAEHMSA OT BbICOTbI Haj YPOBHEM
mops

https://m.edsoo.rv/YWJFWMZI1J

45

BapomeTp-aHepona. ATmocdepHoe
[OaB/ieHNe Ha Pas3/INYHbIX BbICOTaX

https://m.edsoo.ru/ WBNXTP7GR

46

PelweHue 3agay no Teme
"ATmocdepHoe gaBneHue"

https://m.edsoo.ru/YWVWLS5TAI

47

[elicTBMe XNAKOCTU U ras3a Ha
MOrpysKeHHOEe B HUX TesO.
ApxvmepnoBa cuna

https://m.edsoo.ru/SMG9FR466

48

NabopatopHas pabota
«OnpeaeneHne BblTaNKnBatowWemn
CUANbI, AeUCTBYIOLWEN Ha Teno,
NorpyKeHHoe B XUAKOCTbY»

https://m.edsoo.ru/7U40IDLK2



https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/DRQ6ZPW1M

49

NabopatopHas paboTa no teme
«MccnepgoBaHme 3aBUCMMOCTH Beca
Tena B BoAe oT 06béMma
NOrPY}KEHHOW B *KMAKOCTb YacTu
Tena»

https://m.edsoo.ru/OUOBGKKSW

50

lMnaBaHue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

NabopaTtopHas paboTa
"KoHcTpynpoBaHMe apeomeTpa uan
KOHCTPYMPOBAHWE NIOLKN U
onpegeneHue eé
rpysonogbémHoctun"

https://m.edsoo.ru/BGOVBS63P

52

PeweHwne 3aga4 no Temam:
«[lhasaHue cyaos.
BosayxonnasaHue», «[laBneHune
TBEPAbIX TEN, KUAKOCTEN U ra30B»

https://m.edsoo.ru/R7VHLA60Q

53

MexaHunuyeckasn paboTa

https://m.edsoo.ru/1YIR6J7L5

54

MowHOoCTb. EAMHMULbI MOLLHOCTM

https://m.edsoo.ru/4UUXIHR 1X

55

Ypok-uccnegosaHue "Pacyér
MOLLLHOCTU, pa3BMBAEMOM NpU
noagbEéme no nectHuue"”

https://m.edsoo0.ru/GDB065558

56

MpocTble mexaHu3mbl. Pbiyar.
PaBHOBecwe cu Ha pblyare

https://m.edsoo.ru/SYRUOUGS?2

57

KoHTponbHas pa60Ta no teme

«[daBneHune TBepAbIX TeN, XUAKOCTEN

https://m.edsoo.ru/DWLOWQXQZ



https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/0UOBGKKSW

n rasos» / Bcepoccuitckasn
npoBepoyHan paboTa

PesepBHbIi ypoK. PaboTa c TeKcTamum
no Teme «JasneHuve TBEpAbIX Ten,

58 . https://m.edsoo.ru/RFCSYBIFS§
UaKocTel u rasos» /
Bcepoccuiickas nposepoyHan pabota
Pbluaru B TexHWUKe, BbITYy U Npupoae.
NabopatopHana paboTa

59 paTop P . 0.5 https://m.edsoo.ru/KR7VOIXUT
«WccneposaHue ycnosuii
paBHOBECUSA pblyara»
PelueHne 3agay no teme «Ycnosus

60 https://m.edso00.ru/6 AXDHFS8N
paBHOBECUSA pblyara»
KoaddpuumeHT nonesHoro aencrema
mexaHu3sma. JlabopaTtopHan paboTa

61 parop pv 0.5 https://m.edsoo.ru/4AYEYZDMW
«N3mepeHune KA HaknoHHOMU
NAOCKOCTU»
PeweHune 3agay no teme "PaborTa,

62 . https://m.edsoo.ru/VFSXBQLVS
moLHocTb, KM/,
MexaHuuyeckas sHeprus.

63 KnHeTuyeckaa n noteHuunanbHas https://m.edsoo.ru/3HQE7HOYK
3Heprma
3aKOH COXPaHEeHUN MexaHU4YyecKown

64 P https://m.eds00.ru/46Y227ZPME

Heprmn



https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/RFCSYB9F8

YpOK-3KCNepuUMeHT Nno Teme
"JKcnepumeHTanbHOE onpeaeseHne
N3MEHEHMA KNHETUYECKOM U

65 N 1 1 https://m.edsoo.ru/SM7E7YTZC
NoTeHUMaNbHOM 3HEepPrnKn Npu
CKaTblBaHWM Tena No HaK/JIOHHOM
nnockoctu"
KoHTposnbHan paboTta no teme

66 P P 1 https://m.edsoo.ru/AECZ9T7EC
«PaboTa 1 MOLLHOCTb. Heprua»
Pe3epBHbIl ypoK. PaboTa c TekcTamu

67 P . P L1 https://m.edsoo.ru/MJJPGGSA3
no Teme "MexaHuUYecKoe ABUKeHne
Pe3epBHbIit ypoK. PaboTa ¢ TekcTamu

68 no teme "Pabota. MoLLHOCTb. 1 https://m.edsoo.ru/XT2SMNZYM
SHeprua"

OBLUEE KOJIMYECTBO YACOB MO

68 12

NMPOrPAMME



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/5M7E7YTZC

8 KNIACC

Konunyectso 4yacos

[OaTta DNEKTPOHHbIe UndpoBbIie
Ne n/n | Tema ypoka
Beero KoHTpoO/ibHbIE MpakTnyeckue n3yyeHus obpasoBaTesibHble pecypcbl
paboTbl paboTbl
OCHOBHblE NOMOXKEHUA
1 MOJIEKYNAPHO-KMHETUYECKOM Teopumn | 1 https://m.edsoo.ru/10BIEJ8GQ
M UX ONbITHblE NOATBEPXKAEHUA
2 Macca 1 pasamep aTOMOB U MONEKY/ 1 https://m.edsoo.rt/OMIN4E3EH
Mopenu TBEpPAOro, *KUAKOro u
3 A PA A . 1 https://m.edsoo.ru/HVW3IWMRAS
razoo6pasHOro COCTOAHNI BeLLecTsa
Ob6bscHeHMe CBOMCTB TBEPAOrO,
KMOKOro 1 razoobpasHoro
4 COCTOAHMI BeLLecTBa Ha OCHOBe 1 https://m.edsoo.ru/DJYTZQHSE3
MONIOXEHUIA MOSIEKYNAPHO-
KUHETUYECKON TeopUM
5 Kpucrtannnyeckue n amopdHbie Tena | 1 https://m.edsoo.ru/8G73PVM40
CMaumBaHWe M KanuanapHoOCTb.
6 P 1 https://m.edsoo.ru/7XZHOXTSK
MoBepXHOCTHOE HaTAXeHune
7 Tennosoe paclwmMpeHune n cxkatue 1 https://m.edsoo.ru/I3N3OKS8L
8 Temnepatypa. CBsi3zb TemMnepaTypsl 1 https://m.edsoo.ru/5SXSV6F15B

CO CKOpPOCTbKO TEN/ZIOBOIO ABUXKEHUA



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/10BIEJ8GQ

Yyactuy,

BHyTpeHHss sHeprusa. Cnocobbl
N3MEHEHMUA BHYTPEHHEN 3HEpPrumn

https://m.edsoo.ru/BBVCI9MH6

10

Buabl Tennonepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypok-KoHdpepeHuus "MpaKkTuyeckoe
MCNo/b30BaHMe TeMnI0BbIX CBOUCTB
BELLECTB U MaTepuasoB B Lenax
aHeprocbeperkeHma"

https://m.edsoo.ru/UU910QFZW

12

Konnuectso Tennotbl. YaenobHas
TENN0EMKOCTb

https://m.edso0.ru/88291DDIZ

13

YpaBHeHwue TennoBoro banaHca.
TennoobmeH n Tennosoe
paBHOBecue

https://m.edsoo.ru/P52QUVQIJE

14

NabopatopHan paboTa
"UccnepoBaHune aBneHns
TenNoobMeHa Npu CMeLLMBaHUK
X0J104HOM U ropsyen soapl"

https://m.edsoo.ru/FR2N6NSGV

15

PacueT KonmyecTsa Ten0ThI,
HeobxoAMMOro A5 HarpeBaHuA
Tena 1 BblAENAeMOoro UM npu
oxXnaxageHmum

https://m.edsoo.ru/JSMRA1APW

16

NabopaTtopHas paboTa
"OnpeaenexHune yaenbHom

https://m.edsoo.ru/40IT1ZJAH



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/BBVCI9MH6

TennoemKkocTu BeulecTsa"”

17

JHeprua Tonamea. YaenbHas
TennoTa cropaHua

https://m.eds00.1u/683AIXYWS

18

MNnasneHne n oTeepaesaHune
KPUCTANINYeCKux Ten. YaenoHas
TeNNOTa NaaB/eHUA

https://m.edsoo.ru/JHE5A1PJF

19

NabopatopHan paboTa
"OnpeneneHue yaenbHom TeNNOThbI
nnasneHua nbaa"

https://m.edsoo.ru/LCQXVHGHD

20

MapoobpasoBaHne N KOHAEHCALUUA.
UcnapeHune

https://m.edsoo.ru/CQG4DQKML

21

KnneHue. YaenbHada Tennora
napoobpasoBaHUA U KOHAEHCALUMN.
3aBUCMMOCTb TEMMNEPATYPbI KUNEHMUA
OT aTMOChEepHOro AaBneHun

https://m.edsoo.ru/Y7HDIM2GZ

22

BnakHOCTb BO34yxa. JlTabopaTopHas
pabota "OnpeaeneHue
OTHOCUTENIbHOMN BAAXHOCTU
Bo3ayxa"

https://m.edsoo.ru/7KP37WO0J1

23

PeweHune 3agay Ha onpepeneHne
B/1a*XHOCTU BO34yXa

https://m.edsoo.ru/N4XJEXGAL

24

MpuHLMNbl paboTbl TENAOBbIX
asurateneit. Maposas TypbUHa.

https://m.edsoo.ru/6BKWSWYG6



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/683AIXYW8

[suraTtens BHYTPEHHETIO CropaHnAa

25

KMNA trennosoro asurartens.
Tennosble ABMraTenn n 3almTa
OKpYyrKatoLel cpeabl

https://m.edsoo.ru/UJA3IDRDOH

26

3aKOH COXpaHeHUA M NpeBpaLLeHua
3Hepruu B TENIOBbIX NpoLeccax

https://m.edsoo.ru/B1KX6RPQ9

27

MoaroToBKa K KOHTPOJIbHOM paboTe
no Teme "TennoBble ABNEHMUA.
MN3meHeHWe arperaTHbIX COCTOAHU
BewecTsa"

https://m.eds00.ru/9AQ53CC7C

28

KoHTposibHan paboTa no Teme
"Tennosble aBneHns. U13meHeHUe
arperaTHbIX COCTOAHUI BelwlecTBa"

https://m.edso0.ru/0X03133KU

29

dneKtpusauyma Ten. [iga poga
3/IEKTPUYECKMX 3apAL0B

https://m.edsoo.ru/9E8SKDOQMD

30

YpoK-uccnegosaHue "Inektpmsauma
Ten UHAYKUMEN 1 Npu
COMpPUKOCHOBEHUK"

https://m.edsoo.ru/JALQFK67]

31

B3anmogelncTeme 3apsarKeHHbIX Te.
3akoH KynoHa

https://m.edsoo.ru/LIJCQZZS9

32

dneKTpUyeckoe none.
HanpseHHOCTb 31eKTPUYECKoro
nona. MpuUHUMN cynepnosnumnm

https://m.edsoo.ru/N79CZGZ1J



https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/UJA3DRD0H

INEKTPUYECKUX nonem

Hocutenu SNIEKTPUYECKUX 3apAL0B.

33 dnemeHTapHbIM 3apag,. CTpoeHue https://m.edsoo.ru/AFOIKADMV
aToma
MpOBOAHUKU U ANINEKTPUKU. 3aKOH

34 poBoA A P https://m.edsoo.ru/U8JR991PB
COXPaHEeHMA 3NeKTPUYECKOro 3apsaaa
PeweHue 33434 Ha NpUMeHeHWe

35 . A P https://m.edsoo.rt/SXWWOSWIJ5
CBOWCTB 3N1EKTPUYECKUX 3apAL0B
DNeKTPUYECKUIA TOK, YCI0BUA Ero

36 cywectsoBaHMA. ICTOUYHMKM https://m.edsoo.rw/ISIMP3J3M
3/1eKTPMYECKOro TOKa

37 [ecTBNA 31eKTPUYECKOro TOKa https://m.edsoo.ru/Q8WUTCKVT
Ypok-uccnegosaHue "feicrene

38 3N1eKTPUYECKOro Nona Ha 1 https://m.edsoo.ru/ZHMKZM4JU
NPOBOAHUKM U ANINEKTPUKN"
INEeKTPUYECKU TOK B MeTaax,

39 P https://m.edsoo.rui/E4COOOYPF
UOKOCTAX U rasax
JNeKTpMUYecKan Lenb U eé CoCTaBHble

40 P ! https://m.edsoo.ru/ROW7KUDDO
yactu
Cuna Toka. JlabopaTopHas paboTa

41 "NamepeHune 1 peryanposaHme cubl 0.5 https://m.edsoo.rw/9LHH7UNIJI

TOKa"



https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/AF0IKADMV

42

JneKTpUYecKoe HanpaxeHue.
BonbTmeTp. JlabopaTopHasna paboTa
"UamepeHne u peryanposaHune
HanpsaxeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COﬂpOTMBﬂeHMe nposoaHUKa.
YaenbHoe conpoTmeaeHne BelecTsa

https://m.edsoo.ru/ESUO0SPCA4G

44

NabopatopHan paboTa
"3aBMCUMOCTb 3IEKTPUYECKOTO
CONPOTUBAEHNA NPOBOAHMKA OT ero
AVHbI, NAOWAAN NONepPeYHoro
ceyeHuns u matepumana”

https://m.edsoo.ru/4JDASGZNX

45

3aBUCUMOCTb CUNbI TOKA OT
HanpAaxeHnA. 3akoH Oma ana
y4yacTKa uenu

https://m.edsoo.ru/VEZPE7Q8Q

46

NabopaTtopHas paboTa
"UccnepoBaHme 3aBUCMMOCTU CUTbI
TOKa, NAYyLLEro Yyepes pesuncTop, ot
COMPOTUBNEHNA PE3NCTOPaA U
HanpsAXXeHua Ha pesnctope"”

https://m.edsoo.ru/X5THIN3RM

47

MNocneposaTtensvHoe m napannenbHoe
coegnHeHMA NpoBOAHUKOB

https://m.eds00.ru/HJ990Q3493

48

NabopaTtopHas paboTta "MpoBepKa
npaBuaa CAOKEHUA HaNPAKEHUN
npv nocnenoBaTeslbHOM
coeAnHEeHUN AByX pe3ncropos”

https://m.edsoo.ru/VQ3VYPOTS8



https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/X7P0JOFGH

49

NabopaTtopHas paboTa "MposepkKa
npasuaa Ana cuabl TOKa Npu
napannenbHOM CoeaNHEHUN
pesnctopos"

https://m.edsoo.ru/DPAXG8PZJ

50

PelweHue 3aga4 Ha NpMMeHeHue
3akoHa Oma Ana pas3IYHoro
coeaMHeHWA NPOBOAHMKOB

https://m.edsoo.ru/19ZEFKZ74

51

PaboTa M MOLLHOCTb 3/1EeKTPUYECKOTO
TOKa. 3aKoH [xoyna-JleHuya

https://m.edsoo.ru/40AIXYN3H

52

NabopaTtopHan paboTa
"OnpeaeneHune paboTbl U MOLWLHOCTH
3/IEKTPUYECKOro ToKa"

https://m.edsoo.ru/VR92VE8IHA

53

dneKTpUYEcKMue LLenu n notpedbutenm
3NEKTPUYECKOWN SHEpPrnn B BbITY.
KopoTKkoe 3ambiKaHue

https://m.edsoo.ru/1L3KZ2XILM

54

MocToAHHbIE MarHUTbI, UX
B3auMMOAEencTeme

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnegosaHue "UN3yyeHune
nosen NOCTOAHHbIX MarHMToB"

https://m.edsoo.ru/1GL7RIQOR

56

MarnunTtHoe none. MarHuTHoOe none
3eMIn 1 ero 3HauYeHue Anf KU3HU
Ha 3emne

https://m.edso00.ru/R3XXJCRVK

57

MoAroToBKa K KOHTPOJIbHOM paboTe
no Teme "JIneKkTpuyeckue 3apaabl.

https://m.edsoo.ru/RTA1IBICS



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/DPAXG8PZJ

3apsArKeHHble Tena u ux
B3aMmoaencTamna. MoCcToAHHbIN
3/IEKTPUYECKUI TOK"

58

KoHTposibHaa paboTa no Teme
"IneKTpuyeckme 3apsagpl.
3apArKeHHble Tena n ux
B3aumoaencTausa. MocToaHHbIN
aNeKTpuyecknin Tok" /
Bcepoccuiickana nposepoYHas
paboTa

https://m.edsoo.ru/ZISSW4Z7W

59

Pe3epBHbIl ypoK. PaboTa c TekcTtamu

no Teme "MoCTOAHHbIN
aneKkTpuyeckunin Tox" /
Bcepoccuiickas npoBepoyHan
paboTa

https://m.edsoo.ru/EQRLKPTI1U

60

OnbIT dpcTega. MarHutHoe none
3N1EeKTPUYECKoro Toka MarHmTHoe
noJsie KaTyLKKM C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

MpUMeHeHWE 31EeKTPOMArHUTOB B
TexHuKe. JTabopaTopHas paboTa
"N3yyeHne gencTBmnA MarHMTHOIO
nosa Ha NPOBOAHUK C TOKOM"

0.5

https://m.edso0o0.ru/KG8XDIUWD

62

dneKTpoaBUraTelb NOCTOAHHOIO
TOKa. Mcnonb3oBaHue
3NeKTpoaBuUratenei B TEXHUYECKMX
YCTPOMCTBAX M Ha TpaHcnopTe.

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



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/ZISSW4Z7W

NabopatopHan paboTa
"KoHcTpynpoBaHue 1 nsyyeHue
pyvp 3%

paboTbl anekTpoasuraTenn"

63

OnbiTbl ®apagen. 3aKoH
SNEKTPOMATHUTHON MHAYKL MK,
Mpasuno NleHuya

https://m.edsoo.ru/YSDW34FVO0

64

dnekTporeHepaTtop. Cnocobbl
Nosy4EeHUA 3NEKTPUYECKOM SHEPTUM.
dneKTpoCTaHUMK Ha
BO306HOBAAEMbIX MCTOYHMKAX
3Heprum

https://m.edsoo.ru/LM1C70D7A

65

MoAroToBKa K KOHTPOJIbHOM paboTe
no Teme "JIneKTpuYeckme n
MarHuTHble ABneHua"

https://m.edsoo0.ru/GFS9PNC8B

66

KoHTposibHan paboTta no teme
"IneKTpuYecKkme n MarHUTHbIe
AsneHnA"

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIl ypoK. PaboTa ¢ TekcTamu
no Teme "Tennosble ABneHMA"

https://m.edso00.ru/4B8GKYQ1X

68

Pe3epBHbIl ypoK. PaboTa ¢ TekcTamu
no Teme "MarHutHble asneHma"

https://m.edsoo.ru/ISHXLLTXX

OBLUEE KOJIMYECTBO HYACOB MO
MPOrPAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/YSDW34FV0

9 KNIACC

KonunuecTso yacos
Hata JNeKTPOHHbIe LUppoBbIe

Ne n/n | Tema ypokKa
KOHTpO/bHbIE MpakTuueckme n3yyeHus obpasoBaTtenbHble pecypcsbl

Bcero
paboTbl paboTbl

MexaHuuecKkoe ABuXKeHue.
1 1 https://m.edsoo.ru/UP3I88VCD
MartepunanbHaa To4Ka

Cuctema oTtcueta. OTHOCUTENBHOCTb
2 1 https://m.edsoo.ru/UWFLOQ33T
MeXaHUYEeCKOro ABUXKeHUA

PaBHOMepHOEe NpAMOAnHeNHoe
3 P P 1 https://m.edso0.ru/E65SRWOZKO0
ABUKeHue

HepaBHOMepHOE NPAMOANHENHOE
4 AsuxeHue. CpegHAa N MrHOBEHHasA 1 https://m.edsoo.ru/L043PYTGB

CKOPOCTb

MNpAamMmoanHenHoe paBHOYCKOPEHHOoe
5 P P ycrop 1 https://m.edsoo.ru/SKUYWCHBO0
ABUXeHMe. YCKopeHue

CKOPOCTb NPAMOIMHENHOTO
6 PaBHOYCKOPEHHOrO ABUMKEHUS. 1 https://m.edsoo.ru/HXCDF3ZC8

lpaduk ckopocTn

NabopatopHas pabota

7 " 1 1 https://m.edsoo.ru/1KKINJFOS8
OnpeaeneHune yckopeHua Tena npu

PaBHOYCKOPEHHOM ABUKEHUU Mo



https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UP3I88VCD

HaK/NOHHOM naocKkocTn"

CsobogHoe nageHue ten. OnbIThbl

«OnpegeneHne XecTKoCTU NPYKUHbI»

8 https://m.edsoo.ru/NMQA4GGEQ
Manunesa
PaBHOMepHOEe ABUMKEeHUe No
o octu. Nepuno acToTa

9 HPYIKHOCTU. 1TepNOA M Ractot https://m.edsoo. ru/PVRBIDTTH
obpauieHua. JInHeHas u yrnosas
CKopoCTH

10 LleHTpocTpemMuTenbHOEe yCKOpeHue https://m.edsoo.ru/OSLFGWFEZY
MepBblii 3aKOH HbtoTOHa. BekTop

11 https://m.edsoo.ru/T4ADTURL3K
CUAbl
BTopoi 3akoH HbloToHa.

12 Topou VK H FIbIOTOH https://m.edsoo.ru/SA28NGVEV
PaBHOAelCTBYIOWAA C1MNa
TpeTnit 3aKoH HbloToHa.

13 P https://m.edsoo.ru/XPFYG64RM
Cynepnosuumsa cun
PelweHune 3a4ay Ha npMmeHeHne

14 A P https://m.edsoo.ru/GEM2S4HK9
3aKOHOB HblOTOHa

15 Cuna ynpyroctu. 3aKoH lNyka https://m.edsoo.ru/BHBXXRIJQ
PeweHne 3agauy no teme «Cnna

16 https://m.edsoo.ru/HML1AMNI12
yrpyroctm»
NabopaTtopHas paboTa

17 paTop P https://m.edsoo.ru/T4PAJAFV1



https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/NMQA4GGE0

18

Cwna TpeHua

https://m.edsoo.ru/B4WPRASI7

19

PeweHwue 3agay no teme «Cuna
TpEHUA»

https://m.edsoo.ru/PJDH2DCI9T

20

NabopaTtopHas paboTa
"OnpepeneHne koadpdpuumeHTa
TPEHUA CKONbXKeHMA"

https://m.edso00.ru/C56RD8K XS

21

PeweHure 3aaa4 no Teme "3aKOHbI
HbtoToHa. Cuna ynpyroctu. Cnna
TpeHua"

https://m.edsoo.ru/VT3T38KBU

22

Cuna TAXKecTn 1 3aKOH BCEMUPHOTO
TAroTeHus. YckopeHue ceobogHoro
nageHua

https://m.edsoo.ru/MEETXGF6Q

23

YpoK-KoHbepeHuus "OBuskeHne Ten
BOKPYT rpaBMTaLMOHHOrO LieHTpa

(ConHeuHana cuctema). Manaktukn'

https://m.edsoo.ru/BLGGQ9259

24

PeweHune 3agay no teme "Cuna
TAMECTU M 3aKOH BCEMUPHOIO
TAroreHmns"

https://m.eds0o0.ru/VO2GVEYAT

25

MepBas KOCMUYECKas CKOPOCTb.
HeBecomocCTb 1 Neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue maTepuanbHOM TOYKM.
AbcontoTHO TBEpPAOE TeNo.
PaBHOBecue TBEpPAOro Tena c
3aKpennéHHOoM OCblo BpaLLeHuUA.

https://m.edsoo.ru/AONEMB459



https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/B4WPRA8I7

MomeHT cunbl. LleHTp TAXecTH

27

PaBHOBecne maTepunanbHOM TOUKW.
AbcontoTHo TBEpAOE Teno.
PaBHOBecue TBEpPAOro Tena c
3aKpensIéHHOM OCbto BpaLleHus.
MomeHT cunbl. LLeHTp TaxKecTn

https://m.edsoo.ru/GAMQW4SLS

28

PeweHue 3aga4y no teme "MomeHT
cunbl. LleHTp Taxectn"

https://m.edsoo.ru/0QJSN205C

29

MoAroToBKa K KOHTPOJIbHOW paboTe
no teme "MexaHUYeckoe ABUKeHMe.
B3aumopeicteme ten"

https://m.edso00.ru/8D7SUVXS5J

30

KoHTposbHanA paboTta no Teme
"MexaHnuyecKoe ABUXKEHME.
Bsanmopelictene ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

Mmnynbc Tena. Umnynbe cnnbl. 3aKoH
COXpPaHeHMA MMNyAbca. Ynpyroe u
Heynpyroe B3anmoaeincrene

https://m.edsoo.ru/7PISBWQD2

32

PeweHune 3aaay no teme "3aKoH
coxpaHeHua umnynbca"

https://m.edsoo.ru/LQO6EHS&F9

33

YpoK-KoHbepeHuus "PeakTneHoe
ABUXKEeHMe B npupoae 1 TexHuke"

https://m.edsoo.ru/3UH32H4RL

34

MexaHuyeckan pa60Ta N MOLWHOCTb

https://m.edsoo.ru/FCOHVOYXP



https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/GAMQW4SLS

PaboTta cunbl TAXKECTHU, CnUnbl

35 https://m.edsoo.ru/Y4H20MDHI
YMPYrocTu 1 CUbl TPEHUA
NabopaTtopHas paboTa
«OnpepeneHne paboTbl CUNbI TPEHUA

36 Pea P P https://m.edsoo.ru/609HFE1P8
npv paBHOMEPHOM ABUKEHUU Tena
MO ropU30OHTaNIbHOM NMOBEPXHOCTMY
CBA3b 3Heprum 1 paboTbl.

37 P P https://m.edsoo.ru/ZIFB7L5EF
MNoTeHUWanbHaA sHeprua
KnHeTnyeckana sHeprua. Teopema o

38 . https://m.edsoo.ru/ WKXL7NXVR
KUHETUYECKOMN aHeprumn
3aKOH CoXpaHeHUA SHeprum B

39 P P https://m.edsoo.ru/FMM2S69EB
MexaHuKe
NabopaTtopHasa paboTta «M3yueHue

40 paTopRan p 13y https://m.edsoo.ru/0TVKEKIXB
3aKOHa COXPaHeHUA IHeprumn»
KonebatenbHoe asuxeHne n ero

41 a https://m.edsoo.ru/3EQ3BHBZ3
XapaKTepUCTUKK
3aTyxarowme KonebaHums.

42 y - https://m.edsoo.ru/I3ZKD2M12
BblHYXAeHHble KosniebaHuA. Pe3oHaHC
MaTtemaTUyecKkuin U NPY>KUHHbIN

43 Py https://m.edsoo.ru/O71PZDM1 1
MaATHUKM

44 Ypok-uccneposaHue «3aBUCMMOCTb https://m.edsoo.ru/BACA6R4KS

nepuoaa KosebaHn oT }KecTKoCTH



https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/Y4H2OMDHI

NPYXUHbI U MAcCbl rpy3a»

45

MpeBpalleHne 3Heprum npu
MeXaHU4YecKmx KonebaHmax

https://m.edsoo.ru/RPN7BU655

46

NabopaTtopHas paboTa
«OnpegeneHne 4acToTbl M Nepmnoaa
KonebaHUn NPYKUHHOTO MAsTHUKA»

https://m.edsoo0.ru/FVIY2NUGC

47

NabopaTtopHan pabota «MpoBepKa
HEe3aBMCUMMOCTU Neproaa KonebaHui
rpysa, No4BeLeHHOro K HUTK, OT
Maccbl rpysa»

https://m.edsoo.ru/6YGEHWS&8DT

48

MexaHunuyecKkune BonHbl. CBOMCTBA
MeXaHW4YeCcKnx BoJH. MpoaosbHble n
nonepeyHble BOJIHbI

https://m.edsoo.ru/QHBQ3U5SXV

49

Ypok-KoHpepeHuus "MexaHnyeckue
BOJIHbI B TBEPAOM Tene.
Ceiicmmnyeckme BONHbI"

https://m.edsoo.ru/6PNOHXSJA

50

3BYyK. PacnpocTtpaHeHune 1 oTpaxeHue
3BYKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccnegosaHue "HabnwogeHne
3aBMCUMOCTM BbICOTbI 3BYKa OT
yactoTb!"

https://m.edsoo.ru/SRPRGGZVS

52

IPOMKOCTb 3BYKa M BbICOTa TOHa.
AKYCTUYECKMI pe3oHaHC

https://m.eds0o0.ru/AOY3HSN3G



https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/RPN7BU655

53

YpoK-KoHbepeHuus "YAbTpassyK 1
MHpPasBYK B NpMpoae U TeXHMKe"

https://m.edsoo.ru/AU3Z0S07U

54

MoAroToBKa K KOHTPOAbHOM paboTe
no Teme "3aKoHbl COXpaHeHMUA.
MexaHunyeckune KonebaHma U BoaAHbI"

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

55

KoHTponbHas paboTa no Teme
"3aKOHbl coxpaHeHua. MexaHndeckne
KonebaHua 1 BoNHbI"

https://m.edsoo.ru/ZVD77Z44VH

56

DNeKTpoMarHMTHoe none.
DNIeKTPOMaArHUTHbIE BOJIHbI

https:/m.edsoo.ru/KAKC7HSCG

57

CBOﬁCTBa3ﬂeKTpOMaFHMTHHXBOﬂH

58

Ypok-koHpepeHuus "LLkana
3/1eKTPOMArHMUTHbIX BOJH.
Ncnonb3oBaHUE 31eKTPOMArHUTHbIX
BOJIH A5 COTOBOWM cBA3N"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnegosaHue "M3yyenune
CBOWCTB 31€KTPOMArHUTHbIX BOJIH C
nomoLLbto mobuabHoro TenepoHa"

https://m.edsoo.ru/SHN7BSEB4

60

PeweHwne 3aga4 Ha onpegeneHune
4YacToTbl M A/INHbI 3/IEKTPOMArHUTHOM
BOJIHbI

https://m.edso00.ru/WIGCO6QSN

61

JneKTpomMarHuTHas npupoaa ceerta.
CKopocTb cBeTa. BoaHOBbIe CBOWCTBA

https://m.edsoo.ru/ZFGOBMGFX



https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/AU3Z0S07U

CBETa

62

NcTouyHUKM ceeTa. MpamoanHenHoe
pacnpocTpaHeHue cBeTa. 3aTMeHuA
ConHua n JlyHebl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KeHun ceeTa. 3epKana.
PeweHue 3a4a4 Ha NpUMeHeHne
3aKOHa OTparKeHus CBeTa

https://m.edsoo.ru/QONUKCDOB

64

NpenomneHune ceeta. 3aKoH
npenomneHnA ceeTa

https://m.edsoo.ru/NF1PZFEV3

65

lNonHoe BHYTpeHHee oTparkeHue
cseTa. Micnonb3oBaHMe NOAHOro
BHYTPEHHEro OTPAXEeHUA B
ONTMYECKUX CBETOBOAAX

https://m.edsoo.ru/FZ7THV6E2W

66

NabopatopHaa paboTa
"WccnepoBaHue 3aBUCMMOCTU yIa
npesoMAeHNA CBETOBOrO /yya OT yrna
nafeHua Ha rpaHuue "Bo3ayx-

CTeKkno

https://m.eds0o0.ru/R80OIT10S

67

Ypok-KoHbepeHuus "McnonbsoBaHue
MONHOrO BHYTPEHHErO OTPaXKeHUA:
CBETOBO/bI, ONTUKOBO/IOKOHHASA
cBA3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInH3bl. ONTUYECKaA cMia NNH3bI

https://m.edso0.1u/ZV702L97F



https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NLIADWAXN

69

MocTpoeHue n3obpaxkeHn B AMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

NabopatopHas pabota
"OnpepeneHne GOKyCcHOro
PacCTOSAHMA U ONTUYECKOW CUAbI
cobupatoLein AnH3bI"

https://m.edsoo.ru/3XTVNZNIJ

71

Ypok-KoHpepeHuus "OnTnyeckue
JINH30Bble Npubopbl"”

https://m.edsoo.ru/KKVRKOP3D

72

[na3 Kak onTU4yecKasa cmctema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-KoHbepeHuma "JedekTbl
3peHuns. Kak coxpaHuTb 3peHune"

https://m.edsoo.ru/ZKWLQ3CHI

74

PasnoxkeHne 6en10ro cBeTa B CNEKTP.
OnbiTbl HotoTOHA. CnoxkeHune
CNEeKTpanbHbIX LBeTOB. [lucnepcua
cBeTa

https://m.edsoo.ru/ZPRFN4D5V

75

NabopartopHas pabota "OnbITbl N0
pa3noXKeHnto 6es10ro CBeTa B CNEKTP U
BOCMNPUATUIO LiBETA NPEAMETOB NpPU UX
HabnoaeHUN Yepes LBeTOoBbIe
dunbTpbI”

https://m.edsoo.ru/ESISL6TCH

76

YpoK-npakTuKym "BosiHOBbIE
CBOICTBa CBETa: Ancnepcus,
nHTepdepeHuma n andppakuma”

https://m.edsoo.ru/A1F3HB8Y9



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/MWU2YHLIN

OnbiTbl Pe3epdoppa v nnaHeTapHan

77 https://m.edsoo.ru/P922QVFIV
MmoJenb aToma
Moctynatbl bopa. Moaenb atoma

78 Y P A https://m.edsoo.ru/OBJPHE0G?2
bopa
UcnyckaHue n nornoweHue ceeta

79 atomom. KBaHTbl. JInHeyatble https://m.edsoo.ru/MILRTHPCO
CNeKTpbl
Ypok-npakTukym "HabnwogeHue

80 .\ https://m.edsoo.ru/7NCLNW296
CMEKTPOB UCNyCKaHUA

81 PagnoaKkTUBHOCTb U €€ BMAabI https://m.edsoo.ru/22H32JWLM
CrpoeHune atomHoro agpa. HyknoHHas

82 TPOSHUE aTomHoro AAp YRIORH https://m.edsoo.ru/IRVFSKOFK
moaenb
PaanoaKTUBHbIE npespaLleHms.

83 A pespatly https://m.edsoo.ru/RA796TPSP
M3oTonbl
PeweHune 3a4ay no teme:

84 N A . https://m.edsoo.ru/WX2HQP2S6

PagmoakTuBHble NpeBpaLleHns

85 Mepwnopg nonypacnaaa https://m.edsoo.ru/ WZDJCOES&7
YpoK-KoHbepeHuus "PagmoaKkTmBHble

86 M3NydeHuA B Npupoae, meamumHe, https://m.edso00.1ru/X1J4002C4
TexHuke"

87 AloepHble peakumn. 3aKoHbI https://m.edsoo.ru/YOQ2XMKO0

COXpaHeHMA 3apAaa0BOro U maccosoro



https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/WX2HQP2S6
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qypcen

88

3Heprm-| CBA3U aTOMHbIX A4ep. Csasb
MacCcCbl U 3HEpPrnun

https://m.edsoo.ru/NSTEUFIO3

89

PeweHune 3aga4 no teme "fAaepHole
peakumnn"

https://m.edsoo.ru/OD4KHLQ4T

90

PeaKuuu cMHTe3a 1 geneHua saep.
NcTouHMKM aHeprnn ConHua 1 3B€34,

https://m.edsoo.ru/RMBFQBND7

91

YpoK-KoHpepeHuus "ApepHas
sHepreTuKa. [lencreus
PaAMOaKTUBHbIX U3/TyYEHUI Ha
*KMBble OpraHmM3mbl"

https://m.edsoo.ru/QTNWFW90Q

92

MoparoToBKa K KOHTPO/IbHOM paboTe
no Teme "dneKTpomarHmMTHoe none.
DNEeKTPOMarHMUTHbIE BOJIHbI.
KBaHTOBbIE ABNEHUA"

https://m.edsoo.ru/TBOXB9TUQ

93

KoHTposbHasA paboTta no Teme
"IneKTpomarHMTHOE nosne.
ONEeKTPOMarHUTHbIE BOJIHbI.
KBaHTOBbIE fiBNIEHMA"

https://m.edsoo.ru/SUTJAFD6U

94

MoBTopeHMe, 0606LLEHNME.
NabopaTtopHble paboTbl NO Kypcy
"Bsanmogelicteme Ten"

https://m.edsoo.ru/2GFCLJOJJ

95

MNosTopeHue, 0b6obLiIeHMe. PelneHmne
pacyeTHbIX U KayecTBeHHbIX 3a4a4 No

https://m.edsoo.ru/MMINLZOSQ
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Teme "TennoBble npouecchl”

96

MoBTopeHue, 0606LLeHne. PelweHne
pacyeTHbIX M KaYeCcTBEHHbIX 3a4a4 No
Teme "KMNM TennoBbix gsuratenen”

https://m.edsoo.ru/H7HKU30G3

97

MNoBTopeHue, 0606LLEHME. PelneHne
pacyeTHbIX U KAaYeCTBEHHbIX 33434 No
Teme "KM anektpoyctraHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

MoBTopeHue, 0606LLEHNME.
JNTabopatopHble paboTbl MO Kypcy
"CBeToBble fiBNeHuA"

https://m.edsoo.ru/FK30FNRHX

99

MNoBTopeHue, 0606LLeHMe. PaboTa C
TEKCTammM no Teme "3aKoHbl
COXpPaHeHMA B MexaHuKe"

https://m.eds00.1u/91XS3CXDT

100

MNosTopeHue, obobuieHue. PaboTa ¢
TeKkctamu no Teme "KonebaHua u
BO/IHbI"

https://m.edsoo.ru/L3YKVIINT

101

MNosTopeHue, ob6obLeHne. PaboTa ¢
TeKkctamu no Teme "CseToBble
aBneHua"

https://m.edsoo.ru/LG327ISQ6

102

MoBTopeHue, 0606LLeHNe. PaboTa C
TeKkctamum no Teme "KBaHToBanA U
AanepHan usmnka"

https://m.edsoo.ru/W7IE16NU8
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OBLUEE KOJIMYECTBO YACOB MO
MPOrPAMME
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NMPOBEPAEMBbIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHWA OCHOBHOW OBPA30BATE/IbHOM
MPOrPAMMbI OCHOBHOTO OBLLIEEFO OBPA3OBAHUA

7 KNACC

Kog,
npoBepsaemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pe3y/bTaTbl 0CBOEHMSA OCHOBHOM
obpasoBaTesibHOM NPorpammbl OCHOBHOTO 06Lero o6pasoBaHus

1.1

MCcnonb3oBaTb N3y4eHHblIe NOHATUA

1.2

pasnnyaTh ABAEHMA NO ONMCAHUIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE
OMbITOB, AEMOHCTPUPYIOWMX AaHHOE PU3NYECKOe ABNEHNE

1.3

pacno3HaBaTb NPOABAEHNE U3YYEeHHbIX GU3NUYECKUX ABNEHWIA B OKPYKatoLLEM
MUpeE, B TOM Yncie pusmyeckme ABaeHUA B Npupoae, Npu sTom nepesoauTb
NPaKTUYECKYo 3aja4y B y4ebHyIo, BblAeNATb CyLLLeCTBEHHbIE CBOMCTBA
(Npu3HaKK) GM3nYEeCKUX ABNEHUN

1.4

OMUCbIBaTb M3yUYEeHHbIE CBOMCTBA TeN U GU3NUYECKUE ABAEHUA, UCNONb3YSA
du13MYecKne BENMUYNHDI, NPU ONUCAHUW NPABUJIBHO TPAKTOBaTb PU3NYECKUI
CMbICN UCMOJIb3YEMbIX BE/IMUUH, NX 0603HaYEeHMA U eguHULBI GU3UUYECKUX
BE/IMYMH, HAaXo4UTb GOPMY/ibl, CBA3bIBAIOLLME AaHHYIO GUSNYECKYHO BENUYNHY C
OPYrMMU BEIMYMHAMU, CTPOUTb FPpadUKM U3YYEHHbIX 3aBUCUMOCTEN
dU3NYECKUX BENNUYMH

1.5

XapaKTepu3oBaTb CBOWCTBA Tes, pU3MYEcKne ABAEHUA U NPOLECCHI, UCNO/b3yA
M3y4yeHHble 3aKOHbl, NPV 3TOM 43aBaTb C/I0BECHYI0 GOPMYANPOBKY 3aKOHa U
3anuncbiBaTb €ro MaTeEMaTMUYECKOe BblpaykeHne

1.6

06bACHATL PU3MYECKME ABNEHMUA, MPOLLECCHI U CBOMCTBA TE/, B TOM YUC/IE U B
KOHTEKCTE CUTYaUMi NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb
NPUYNHHO-CNEACTBEHHbIE CBA3M, CTPOUTb 06bsAACHEHME N3 1 — 2 NOrMYECKUX
LWaroB ¢ onopon Ha 1 — 2 n3y4yeHHbIX CBOMCTBA PU3NYECKUX ABNEHNN,
dU3NYECKNX 3aKOHA NN 3aKOHOMEPHOCTU

1.7

pelaTb pacyéTHble 3a4aun B 1 — 2 AencTBMA, MCNOAb3Ys 3aKOHbI U GOPMYJIbI,
cBA3bIBaOWME GU3NYECKME BEIMUYNHDI: HA OCHOBE aHa/M3a YCI0BUA 33434U
3anucbiBaTb KPaTKoe yCc0BUe, NOACTaBAATb GU3NYECKUE BEMUYUHBI B GOpMY bl
W NPOBOAUTb PACYETbI, HAXOAUTb CMPABOYHbIE AaHHbIE, HeObXxoauMbIe As
pelleHuns 3aga4, OLEeHNBATbL PEASTUCTUYHOCTD NONYYEHHOWN hU3nMYEeCcKon
BE/IMUYUHDI

1.8

pPacno3HaBaTb I'IpO6I'IeMbI, KOTOpbleé MOXXHO pewnTb Npn nomoumn d)msmqecxmx




MEeTOZ,08B, B ONNCAHWUM UCCNeA0BaHUA BbIAENATb NPOBEPAEMOE NPEANON0KEHNE
(rvnoTesy), pa3nnyaTb U MHTEPNPETUPOBATbL NOYYEHHbI Pe3ybTaT, HAX04WUTb
owwnbKM B X0Le ONbITa, AeNaTb BbIBOALI MO €ro pesyabTatam

1.9

NpPoOBOANTb OMbITbl MO HabAOAEHUIO GUBUYECKUX ABNEHUI NN GU3NYECKUX
CBOMCTB Ten: GopMynnpoBaTb NpoBepaemble NPeanooXKeHUs, cobmpaTtb
YCTaHOBKY U3 Npea/ioXxKeHHOro 060pyA0BaHMA, 3aNMCbiBaTb X0 ONbITa U
bopmynmpoBaThb BbIBOAbI

1.10

BbIMO/IHATL NPSAMbIE USMEPEHUA C UCMOIb30BAaHUEM aHAIOTOBbLIX U LUPPOBBIX
npubopoB, 3aNMcbiBaTb NOKa3aHWMA NPUOBOPOB C y4ETOM 3aaHHOM abCcoNtOTHOM
NorpeLwHoOCTN M3MepPeHNit

1.11

NpoBOAUTb UCCeA0BaHNE 3aBUCUMMOCTU OA4HON GU3MYECKOIN BENMYUHDBI OT
APYro ¢ Ucnosb3oBaHMEM NPAMbIX U3MEPEHWUI, Yy4acTBOBaTb B NJ1aHUPOBAHUN
y4ebHOro nccnefoBaHmsa, cobupaTtb YCTAHOBKY U BbINOMHATb U3MEPEHUA,
cneaya npeanoxKeHHoMY niaHy, GUKCMpPOBaTb pe3y/bTaTbl NOSYyYEHHOM
33aBUCMMOCTM PUNYECKUX BENMUYUNH B BUAE NPEASIOKEHHbIX Tabauu, n rpadmKos,
OEenaTb BbIBOAbI MO pesysibTaTaM UCCef0BaHUS

1.12

NPOBOAMUTb KOCBEHHbIE N3MEPEHUA GUINYECKUX BESIMUMH, Cheays
npeasoXKeHHOM MHCTPYKLMKU: NPU BbINOJIHEHUM U3MepPeHNn cobrnpaTb
3KCNEPUMEHTAIbHYIO YCTAHOBKY M BbIYMCAATL 3HAYEHME MCKOMOW BEIMYMHDI

1.13

cobntogaTb NpaBuaa TEXHUKKM 6e3onacHoCcTM nNpu paboTe ¢ 1abopaTopHbIM
obopyaoBaHuem

1.14

YKa3blBaTb NPUHLMMNbI 4EACTBUA NPUBOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepunsoBaTb NPUHLMMbI 4ENCTBUA U3YYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C MOMOLLbIO UX ONWUCAHMUSA, UCNOJIb3Ys 3HAHWA O CBOMCTBAX
dU3NYECKUX ABNEHUIA U HeobXxoguMble GpU3MYECKMEe 3aKOHbI M 3aKOHOMEPHOCTH

1.15

NPMBOAUTL NPUMEPbI (HaxXoAMTb MHPOPMALMIO O MPUMepPax) MPAKTUUYECKOro
MCNo/Ib30BaHUA GU3NUYECKUX 3HAHWNIA B MOBCEAHEBHOM U3HU Ana obecneyeHns
6e3onacHOCTU Npu 0bpalleHnn ¢ Npubopamm N TEXHUYECKMMM YCTPOCTBAMMU,
COXpaHeHuA 340P0BbA U CO6N0AEHUA HOPM 3KOIOrMYECKOro NOBEAEHUA B
OKpY*KatoLLel cpeae

1.16

OCyLLEecTBAATb OTOOP UCTOYHMKOB MHOPMALMK B CETU UHTEpHET B
COOTBETCTBUM C 3343aHHBIM NMOUCKOBbLIM 3aMPOCOM, Ha OCHOBE UMEHOLLUXCA
3HAHWI M NYTEM CPaBHEHMA PA3/IMYHbBIX UCTOYHUKOB BblAENATb MHPOPMALUIO,
KOTOpasa ABAAETCA NPOTUBOPEUNBON MU MOXKET ObITb HEAOCTOBEPHOW

1.17

MCNO/Ib30BaTb MPU BbINOJHEHWUM Y4EBHbIX 334aHNI HAYYHOMOMYNSAPHYIO
nuTepatypy GU3NYECKOro CoAepKaHuA, CpaBoYHble maTepuasnbl, pecypcbl cetu
MHTepHeT, BAageTb NPUEMaMM KOHCNEKTUPOBaHMNA TeKCTa, Npeobpa3oBaHus




MHGOPMALMKM U3 OAHOM 3HAKOBOM CUCTEMbI B 4PYIYHO

1.18

€034aBaTb COOCTBEHHbIE KPATKME MMCbMEHHbIE U YCTHble COObLLLEHMA Ha OCHOBE
2 — 3 UCTOYHMKOB MHDOPMALMKN PUINYECKOTO CoAepKaHMA, B TOM Yncae
nybnYHO AenaTb KpaTKMe coobLieHusA o pesysibTaTax NPOEKTOB NN y4ebHbIX
nccaefoBaHUM, NP STOM rPaMOTHO UCMO/Ib30BaTb U3YYEHHbI NOHATUMHBIN
annapart Kypca $p13MKKN, CONPOBOXKAATb BbICTYN/IEHUE Npe3eHTauunen

1.19

NPV BbINOJHEHUM Y4EDOHbIX MPOEKTOB U UCCAEA0BAHUI pacnpesenaTb
0653aHHOCTM B rpynne B COOTBETCTBMM C NOCTaBNEHHbIMW 334a4aMu, CneguTb
33 BbINOJIHEHNEM MNAHA AENCTBUN, aAEKBAaTHO OLEHMBATL COOCTBEHHbIV BKAAL,
B 4,eATEeNIbHOCTb FPYMMbl, BbICTPAaMBaTb KOMMYHUKATUBHOE B3aMMOLEeNCTBME,
YUYUTbIBAs MHEHWE OKPYKatoLwmx

8 KNTIACC

Kog
npoBepsemoro
pesynbTaTta

MpoBepsaemble NpeaMeTHble pe3yabTaTbl OCBOEHWA OCHOBHOM
obpas3oBaTtesibHON NpPorpaMmbl OCHOBHOrO obLiero obpa3oBaHus

11

MCNo1b30BaTb MOHATUA

1.2

pPa3nnyaTb ABIEHNA NO ONMUCAHUIO UX XapPaKTEPHbIX CBOWCTB U Ha OCHOBE
onbITOB, AEMOHCTPUPYHOWNUX JaHHOE ¢M3M‘4€CKOE ABneHne

13

pacno3HaBaTb NPOABAEHNE U3YYEHHbIX GUINYECKUX ABIEHWI B OKpPYKatoLLEM
MUpe, B TOM Yncne pusmyeckne ABaeHUs B NpUpoae, Npu STom NepesoanTb
NPaKTUYECKYIO 33Ja4y B y4ebHYI0, BblLeNATb CyLLLeCTBEHHbIE CBOMCTBA
(npu3HakKkmM) dusnyeckux aBaeHui

14

OMUCbIBATb U3yUYEHHbIE CBOMCTBA TeN U GU3MYECKME ABNEHUSA, UCNONb3YSA
du3nyeckne BenmUnHbl, NpU oNMcaHMM NPaBUIbHO TPAKTOBaTb GU3NYECKUI
CMbIC/1 UICMO/Ib3YEeMbIX BE/IMYMH, 0B603HAUYEHMA U eANHULBI PUNYECKUX
BE/INYUH, HAXOANTb GOPMYbl, CBA3bIBAtOLLME AAHHYIO GU3NYECKYIO BENUYUHY C
APYrMMU BEIMYMHAMM, CTPOUTb FPadUKM U3YyYEHHbIX 3aBUCUMOCTEN
bU3NYECKNX BENYMH

15

XapaKTepnsoBaTb CBOWCTBA Ten, d)VI3I/1‘-I€CKMe ABN1IEHMNA U NpouecChbl, UCNONb3yA
MU3y4yeHHbl€ 3aKOHbI, MPWN 3TOM OaBaTb C/1I0BECHYIO cbopmynmpOBKy 3aKOHa “
3aNnCblBaTb €ro matemaTnu4eCKoe Bbipa*KeHune

1.6

06bACHATL GU3MYECKME NPOLLECCHl U CBOWCTBA TEJ1, B TOM YNC/E U B KOHTEKCTE
CUTYaLMI NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbiABAATb NPUYUHHO-




CneAcTBEHHble CBA3M, CTPOUTb 06 bACHEHME M3 1 — 2 NOTMYECKMX LLAroB ¢
nomoLpto 1 — 2 n3y4yeHHbIX CBONCTBA GUINYECKUX ABNEHUN, PUINYECKUX
33aKOHa WM/ 3aKOHOMEPHOCTH

pelwaTb pacyéTHble 3a4a4mM B 2 — 3 AeCTBMA, MCNONb3YA 3aKOHbI U GOpMYbl,
cBA3bIBatOWMe pUsnyecKkme BeIMYMHbI: Ha OCHOBE aHa/In3a YC/0BMA 33434M
17 3anucbiBaTb KPaTKOE YC/I0BUE, BbIABAATL HEAOCTATOK AaHHbIX A8 peleHns
’ 3a4a4u, BbIbMpPaTb 3aKOHbI U POPMY/IbI, HEODBXOANMbIE A5 €€ peLleHus,
NPoOBOANTb PACYETbI U CPAaBHMBATb NOJIy4EHHOE 3HaYeHue GUsnyecko

Be/IN4YNHbI C U3BECTHbIMUN AaHHbIMWN

pacno3HaBaTb NPobaembl, KOTOPbIE MOXKHO PELWNTL NPY NOMOLLM GU3UYECKMX
18 MEeTOZ0B, UCMO/b3Ys ONUCaHWE UCCNeA0BaHMSA, BblAeNATL NPOBepAemMoe
' npeanonosKeHne, oLeHWBaTb NPaBUIbHOCTb NOPAAKA NPOBeAEHNA

nccnenosBaHua, AenaTb BbIBOAbI

NPOBOAUTb OMbITbl MO HAbBAOAEHNIO GU3NYECKUX ABEHWUN UK GUBNYECKNX
19 CBOMCTB Ten: GopMynnpoBaTb NpoBepaemble NPeanooXKeHus, cobmpatb
' YCTaHOBKY U3 NpeaioxKeHHOro 060pyA0BaHMA, ONUCLIBaTb X0, ONbITa U

dopmynunpoBaTb BbIBOAbI

BbINO/IHATbL NPAMbIE U3MEPEHUA C UCMOIb30BAHNMEM aHANOTOBbIX NPUHOPOB U
1.10 OAaTYNKOB PUINYECKUX BENIMUUH, CPABHUBATL PE3YNbTaTbl U3MEPEHUN C YYETOM
3a4aHHOM abCONOTHOM NOrPELIHOCTH

NpPoOBOAMTb UCCNEA0BaHME 3aBUCMMOCTM OAHOW GpU3NUYECKOM BENUYUHDI OT
APYroi ¢ UCNoNb30BaHMEM NPAMbIX U3MEPEHU: NNaHNPOBATb UCCea0BaHue,
1.11 coburpaTb YCTAaHOBKY U BbINONHATbL U3MEPEHUA, Ceaya NPEANONKEHHOMY NAaHy,
dUMKcnpoBaTb pesynbTaTbl NOAYYEHHOM 3aBUCMMOCTU B BUAE Tabanu, u
rpadMKoB, AenaTtb BbIBOAbI NO Pe3ynbTaTam UCCAeL0BaHUA

NPOBOAMTb KOCBEHHbIE M3MEPEHUA GU3NUECKMX BEJINUMNH: NIaHNPOBATb
1.12 n3mepeHus, cobupaTb IKCNEPUMEHTAbHYIO YCTAaHOBKY, C/ieaya NpeasioKeHHOM
MHCTPYKLMM, U BbIYUCAATb 3HAYEHME BEINYUHDI

113 cobnoaatb NpaBuK/ia TEXHUKKM Be3onacHOCTU Npu paboTe ¢ 1abopaTopHbIM
’ obopyaoBaHMem

XapaKTepmn3oBaTb NPUHLMMbI AENCTBUA U3YYEHHbIX MPUOOPOB M TEXHUYECKUX
1.14 YCTPOWMCTB C ONOPOI Ha MX OMUCAHWUSA, UCMONb3Ys 3HAHUA O CBOMCTBAX
dU3nYeCcKUX ABNEHUI U HeobXxoaMMble GU3MYECKME 3AKOHOMEPHOCTU

pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOMCTBA U M3MepUTE/IbHbIE NPUBOPBI
115 Mo CXeMaM U CXEMATUUYHbBIM PUCYHKAM, COCTABAATb CXEMbI 91EKTPUYECKUX
' uenei ¢ nocneaoBaTebHbIM W MapasiesibHbIM COeaUHEHNEM S/IEMEHTOB,

pasnnyasn ycnosHble 0603HAYEHUA 31EMEHTOB 3N1IEKTPUYECKHUX Lieneit




1.16

nNpuBOAMTbL NPUMEpPbI (Haxo4UTb MHGOPMALMIO O NPUMEpPAX) NPAKTUYECKOro
NCMONb30BaHNA GU3NYECKMX 3HAHWUI B NOBCEAHEBHOM M3HU ANA obecneyeHus
6e3onacHOCTN Npu obpalleHnmn ¢ Npubopamm U TEXHUYECKMMU YCTPOMCTBAMU,
COXpaHeHuA 340p0BbA N COBM0AEHUA HOPM SKONOTMYECKOro NoBeaeH A B
OKpyKatoLlen cpeae

1.17

OCYLLECTBASATL MOMCK MHPOPMALMKN GU3MYECKOTO coaeprKaHna B ceTu MHTepHeT,
Ha OCHOBE UMEIOLLMXCA 3HAHUI U NYTEM CPABHEHWUA AOMNONHUTENBbHbIX
WCTOYHMKOB BblAENATb MHGOPMaLMIO, KOTOPas ABAAETCA NPOTUBOPEYMUBON UK
MOXeT bbITb He,0CTOBEPHOM

1.18

MCMONb30BaTb NPW BbINOJHEHUM Y4EOHbIX 334aHMIA HayYHO-NOMYAAPHYIO
nuTepatypy GM3MYECKOro coaeprKaHna, CNpaBoYHble MaTepuabl, pecypcbl CeTu
NHTepHEeT; BNaaeTb NPMEMAMM KOHCNEKTUPOBAHMA TEKCTA, NPe0bpa3oBaHus
MHGOPMALLUM U3 OAHOM 3HAKOBOM CUCTEMbI B 4PYIYHO

1.19

c034aBaTb COBCTBEHHbIE MMCbMEHHbIE U KPaTKME YCTHble cooblieHns, 06o6uian
MHGOPMALNIO U3 HECKOJIbKMX MCTOYHUKOB GU3MYECKOTO COAEPKAHUSA, B TOM
yncne Ny6ANMYHO NpeacTaBAATb pe3yAbTaTbl MPOEKTHOM UK
nccnefoBaTeNbCKOM AeATENbHOCTM, NPU 3TOM FPAaMOTHO MCMO/1b30BaTb
N3y4YeHHbIM NOHATUIMHbBIN annapaT Kypca GU3NKKM, CONPOBOXKAATb BbICTyNEHNE
npeseHTaumen

1.20

NPV BbINOSIHEHUM y4ebHbIX MPOEKTOB U UCCAeA0BaHUIA GUINHECKUX NPOLLECCOB
pacnpeaenatb 0653aHHOCTM B rpynne B COOTBETCTBUM C NMOCTaB/I€HHbIMM
3afja4amu, cNeauTb 3a BbINONHEHWEM NAaHa AeUCTBUN U KOPPEKTUPOBATDL €ro,
afleKBaTHO OLEHMBaTb COBCTBEHHbIN BK/1ag, B AeATENbHOCTb rpynnbl,
BbICTPaNBaTb KOMMYHMKaTMBHOE B3aMMOAENCTBME, NPOABAAA FOTOBHOCTb
paspewatb KOHGAUKTbI

9 KNTACC

Kog,
npoBepsaemoro
pesynbTaTta

MpoBepaemble NpegMeTHble pe3y/bTaTbl 0CBOEHMSA OCHOBHOM
obpasoBaTesibHOM NPorpammbl OCHOBHOTO 06Lero o6pasoBaHus

1.1

MCnonb3oBaTb N3y4eHHblIe NOHATUA

1.2

pasnnyaTb ABAEHMA NO ONMCAHUIO UX XapPaKTEPHbIX CBOMCTB M Ha OCHOBE
OMbITOB, AEMOHCTPUPYIOWMX AaHHOE PU3NYECKOoe ABNEHNE

1.3

pacno3HaBaTb NPOABAEHUE U3YUYEHHbIX PUINYECKUX ABJEHWNI B OKPYXKatoLLEM
MUpPE, B TOM Yncie pusmyeckume siBieHus B npupoae, npu sTom nepesogmTb




NPaKTUYECKYO 33a4y B y4ebHyo, BblLeNATb CyLLLeCTBEHHbIE CBOMCTBA
(npu3HaKkKM) dUsnyeckux aBaeHui

1.4

OMUCbIBATb U3y4YEHHbIE CBOMCTBA TeN U GU3MYECKME ABNEHUSA, UCMONb3YSA
du3nYecKkne BeIMUYUHbI, MPU ONUCAHUN NPABUABHO TPAKTOBATb GU3NYECKUI
CMbIC/1 UICMONIb3YEMbIX BE/IMYMH, 0B03HAUYEHMA U eANHULBI PUSUYECKUX
BE/INYMH, HAX0ANTb GOPMY/bl, CBA3bIBAtOLLME AAHHYIO GU3NYECKYIO BEMYMHY C
APYrMMU BEIMYMHAMM, CTPOUTL FPadMKM U3YYEHHbIX 3aBUCUMOCTEN
bU3NYECKNX BENYMH

1.5

XapaKTepu3oBaTb CBOMCTBA Tes, PU3MUECKME ABNEHUA U NPOLECCHI, UCNO/b3YA
M3yYeHHble 3aKOHbI, NPX 3TOM AaBaTb CNOBECHYIO GOPMYINPOBKY 3aKOHa U
3anucbIBaTb €r0 MaTeMaTUYeCcKoe BbipaxeHue

1.6

06bACHATL GM3NYECKME NPOLLECCH U CBOMCTBA TEJT, B TOM YMC/IE U B KOHTEKCTE
CUTYaL M1 NPaKTUKO-OPMEHTUPOBAHHOIO XapaKTepa: BblABAATb MPUYMHHO-
cneacTBeHHble CBA3M, CTPOUTb 06 bACHEHME M3 2 — 3 NOTMUYECKMX LLIAros C
nomoLbto 2 — 3 N3y4YeHHbIX CBOMCTBA GUNYECKUX ABNEHUIN, GU3UYECKNX
3aKOHa WM 3aKOHOMEPHOCTH

1.7

pelaTb pacyéTHble 3a4aum (onupatowmecs Ha cuctemy us 2 — 3 ypaBHeHUI),
MCNO/Ib3yA 3aKOHbI U GOPMYbI, CBA3bIBAIOLWME GU3NYECKME BENUNHDI: Ha
OCHOBE aHa/M3a YCNOBMS 334a4M 3aMUCbIBATb KPATKOE YC/N0BUE, BbIABAATbL
He4oCTalolWMe UAKN M3ObITOYHbIE AaHHble, BbIGMPaTb 3aKOHbI M GOopMYbl,
HeobxoaMMble ANA pelleHmns, MPOBOAMUTL PAacUETbI M OLLeHNBaTb
PEeaNNCTUYHOCTb NOJTYYEHHOrO 3HaUYeHUA GU3NYECKON BEINUYMHDI

1.8

pacno3HaBaTb ﬂp06ﬂeMbI, KOTOpbl€ MOXHO pewnTb Npu nomoLmn (bVI3VI‘-IECI-(MX
MeTo40B, UCNOJ1b3yA ONMCaHUE UCChedoBaHUA, BblAeNnATb NpoBepAaemoe
npeanosoxeHme, oueHnBaTb NPaBu/IbHOCTb NOPALKA NpoBeLEHNA
nccnenoBaHnA, oenaTtb BbiIBOAbl, MHTEPMPETUPOBATL PE3YNbTAThI Ha6!1IO,CI,EHM171
M onbiTOB

1.9

NPOBOAUTb OMbITbl MO HAbBAOAEHNIO GU3NYECKUX ABEHWUN UK GUBNYECKNX
CBOMCTB Te/1: CAMOCTOATE/IbHO cOBMpPaTb YCTaHOBKY M3 M3bbITOYHOrO Habopa
060pyA0BaHNA, ONUCLIBATb XOA, ONbITa U ero pesy/bTaTbl, POPMyAMpPOBaATbL
BbIBOAbI

1.10

NpPoBOANTb NPU HEOOXOAMMOCTU CEPULD NPAMbIX U3MEPEHUI, onpeaenss
cpegHee 3HaYeHe U3MepAemMoit BeMumHbl (GoKycHoe paccToaHne
cobupatolein NMH3bl), 060CHOBbLIBaTL BbIBOP cnocoba nsmepeHus
(n3meputensHoro npubopa)

1.11

NPOBOAUTb UCCAeA0BaHNE 3aBUCUMOCTEN PUIMUYECKUX BEJIMYMH C
MCMONb30BaHNEM MPAMbIX U3MEPEHUIA: NNaHNPOBaTb UCCAea0BaHME,
CaMoCTOATE/IbHO COBUPaTh YCTaHOBKY, PUKCUMPOBATL Pe3y/bTaTbl NOAYyYEHHOMN




3aBNCUMOCTU d)l/l3|/|‘4€CKMX BE€NNYKNH B BUAE Ta6ﬂMLI,VI I'pad)MKOB, AenaTtb BbiBOAbI
Nno pe3ybTaTaM nccnegoBaHunAa

1.12

NPOBOAUTb KOCBEHHbIE M3MEPEHUA GUINYECKUX BENIMUUNH: NNAHUPOBATb
N3MepeHuna, CobMpPaTb IKCMEPUMEHTANbHYHO YCTAaHOBKY WM BbIMOHATb
U3MepeHusa, cneaya NPeasioKEHHOW MHCTPYKLMK, BbIMUCAATD 3HaYEHNe
BE/IMYNHDBI U AaHANN3NPOBATL NONYYEHHbIe Pe3ybTaTbl C yYETOM 3a4aHHOM
NOrpeLwHoOCTU U3MepPEHUI

1.13

cobnoaath NpaBu/a TEXHUKK Be3onacHoCTU Npu paboTe ¢ 1abopaTopHbIM
obopyaoBaHuem

1.14

Pa3/in4aTb OCHOBHbIE NMPU3HAKUN U3YYEHHDbIX d)VIBM‘-IECKMX MO,CI,eJ'IEI\;IZ
mMaTepunanbHaAa TOYKa, abcontoTHo TBEpLAOE Teno, TOYEYHbI UCTOYHUK CBETA,
Nly4, TOHKaA INH3a, NZ1aHeTapPHaA mo4e/ib aTOMa, HYK/IOHHaA mo4e/ib aTOMHOIo

aapa

1.15

XapaKTepmn3oBaTb NPUHLMMbI AENCTBUSA U3YUYEHHbIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI HAa X ONUCAHKUA, UCNOb3YA 3HAHUA O CBOMCTBAX
bu13MYecKnx ABNeHU U Heobxogumble pU3MYECKME 3aKOHOMEPHOCTH

1.16

MCMONb30BaTb CXEMbI M CXEMATUUYHbIE PUCYHKU U3YUEHHbIX TEXHUYECKMX
YCTPOWCTB, U3MepPUTENbHBIX NPUBOPOB 1 TEXHONOMMYECKUX NMPOLLECCOB NPU
peleHnmn yuebHo-NpakTUYeCcKMX 3a4a4, ONTUYECKME CXeMbl A5 NOCTPOEHUSA
M306parKeHui B NI1OCKOM 3epKase U cobupatoLei NnHse

1.17

npuBoAMTb NPUMEpPbI (Haxo4UTb MHMOPMALMIO O NPUMEpPAX) NPAKTUYECKOro
NCMONb30BaHNA GU3NYECKMX 3HAHWUI B NOBCEAHEBHOM KM3HU ANA obecneyeHus
6e3onacHOCTN Npu obpalLeHnmr ¢ Npubopamm U TEXHUYECKMMU YCTPOMCTBAMU,
COXpaHeHuA 340p0BbA N COBMI0AEHUA HOPM SKONOTMYECKOro NoBeaeH A B
OKpy’KatoLlel cpeae

1.18

OCYLLECTBAATb MOMCK NHPOPMaLMN GU3MYECKOro coaepKaHna B ceTu MHTepHerT,
CaMOoCTOATE/IbHO GOPMY/IMPYA MOMCKOBbIIM 3aMpoc, HaXo0AWUTb NyTK
onpeaeneHua A0CTOBEPHOCTM NOyYEHHOM MHPOPMALIMM Ha OCHOBE
MMEIOLLIUXCA 3HAHWIA N AOMNONHUTE/IbHBIX NCTOYHUKOB

1.19

MCMONb30BaTb NPW BbINOJHEHUM Y4EOHbIX 334aHMIA HayYHO-NOMNYAAPHYIO
nuTepatypy GM3MYECKOro coaeprKaHna, CNpaBoYHble MaTepuabl, pecypcbl CeTu
NHTepHeT; BNaaeTb NPMEMAMM KOHCMEKTUPOBAHMA TEKCTA, NPe0bpa3oBaHus
MHGOPMALMM U3 OAHOM 3HAKOBOM CUCTEMbI B 4PYIYHO

1.20

co34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHblE COOBLEHNA Ha OCHOBE
MHPOPMALLUK U3 HECKONIbKUX UCTOYHMKOB GU3NYECKOTO coaepKaHma, Ny6anyHo
NpeAcTaBAsTb Pe3y/bTaTbl NPOEKTHOM UK UCCNeL0BaTe/IbCKON AeATENbHOCTH,
MpW 3TOM FPAaMOTHO MCMO/1b30BaTb U3YYEHHbIV NOHATUIHbIM annapaT




M3y4yaemoro paszena GUsMKM U CONPOBOXKAATb BbICTYNNEHME NPe3eHTaumen ¢
y4EéTOM 0CcObeHHOCTEN ayaUTOPUN CBEPCTHUKOB

1.21

NPV BbINONHEHUM y4ebHbIX MPOEKTOB U UCCAeA0BaHUIA GUINYECKUX NPOLLECCOB
pacnpeaenatb 06A3aHHOCTU B rpynne B COOTBETCTBMM C MOCTaB/EHHbIMM
3af@a4amu, CNeauTb 3a BbIMONHEHUEM NAaHa AeUCTBUN U KOPPEKTUPOBATDL €ro,
afleKBaTHO OLUEHMBaTb COBCTBEHHbIN BK/1ag, B AeATENbHOCTb rpynnbl,
BbICTPaMBaTb KOMMYHMKaTUBHOE B3aMMOAENCTBINE, NPOAB/ASA FOTOBHOCTb
paspeLaTb KOHGAUKTbI




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC

Kog
pasgena

Koa anemeHTa

NpoBepaemble anemeHTbl cogepKaHunA

®U3NKA U EE PONb

B MO3HAHWWN OKPYXAIOLLEITO MUPA

11

dusmKa — HayKa o npupoge. fAsneHna npupoabl. Pusmyeckue
ABNIEHUA: MEXaHMYECKMe, TENOBbIE, I/IeKTPUYECKHE,
MarHWTHble, CBETOBbIE, 3BYKOBbIE

1.2

dusmyeckne BeanUNHbI. M3amepeHne GU3NUECcKnX BeNMYMH.
dusmyeckne npnbopbl. MorpelHoCTb USMepeHuit.
MeskayHapoaHan cucTeMa eauHuLL

13

EcTecTBeHHOHay4YHbI MeToA, No3HaHMA: HabaaeHue,
NOCTaHOBKa Hay4YHOro BOMpPOCa, BblABUMKEHWNE TMNOTE3,
3KCMepMMEHT Mo NpoBepKe runoTes, obbsAcHeHMe Habaaaemoro
ABNEHUS

1.4

OnucaHne pU3NYECKUX ABAEHNI C NOMOLLbIO Moaenei

1.5

MpakTnyeckmne paboTobl:

N3mepeHune paccToAHUN.

N3mepeHne o6bEMa KUAKOCTU U TBEPLOIO TeNa.
OnpegeneHne pasmepoB Manbix Te.

M3mepeHre TemnepaTypbl NPY NOMOLLM }KUAKOCTHOTO
TEpMOMETpPaA U AaTyMKa TemnepaTypbl

MEPBOHAYAJ/1bHbIE CBEAEHWA O CTPOEHNWN BELLECTBA

2.1

CTpoeHue BelecTBa: aTOMbl M MOSIEKYAbI, MX pa3mepbl. OnbITbl,
[l0Ka3blBalolLMe ANCKPETHOE CTPOEHNE BELLeCTBa

2.2

[BuxKeHune yactumy, Bewectsa. CBA3b CKOPOCTU ABUKEHMA YACTUL,
c TemnepaTtypoii. bBpoyHoBcKoe asukeHue, audodysus

2.3

B3aI/IMOAEI7ICTBMe 4acTuu, BeuwlecTBa: NpUTAXKEHNE U
OTTaZIKnBaHue




ArperaTHble COCTOAHWA BEL,ecTBa: CTPOEHMWE ra3oB, KUAKOCTEN U
TBEPAbIX (KPUCTANANYECKUX) TeN. B3aMMOCBA3bL MeXay

2.4
CBOMCTBAMM BELLECTB B Pa3HbIX arperaTHbIX COCTOAHMAX U UX
aATOMHO-MOJIEKY/IAPHbBIM CTPOEHUEM

2.5 OcobeHHOCTU arperaTHbIX COCTOAHWUI BOAbI
MpakTnyeckme paboTol:
OueHKa AnameTpa aToMa METOL0M PAAOB (C MCNOIb30BaHUEM
doTorpaduin).

2.6

OnbITbl NO Ha6}'IIO,£I,eHVHO TENZIOBOro pacwnpeHna rasos.

OnbITbl N0 O6HAPYKEHWNIO AEMCTBUA CUA MONEKYAAPHOIO
NPUTANKEHUSA

NBUMEHWUE N B3AMMOOENCTBUE TEN

MexaHunyeckoe gsuxkeHne. PaBHomepHOe U HepaBHOMepHoe

3.1
OBUXKEHUe
3.2 CkopocTb. CpeHAA CKOPOCTb NP HEPABHOMEPHOM ABUMKEHUMN.
’ Pac4éTt nytT1 n BpemeHu ABUKeHnA
flBneHune nHepuun. 3aKOH NMHepLMK. B3aumogaelicTene Ten Kak
33 NPUYNHA NU3MEHEHUA CKOPOCTU ABUXKeHUA Ten. Macca Kak mepa
WHEePTHOCTU Tena
3.4 MnoTHOCTb BewwecTBa. CBA3b NIOTHOCTU C KONMYECTBOM MOJIEKY
' B eAMHMLE 06bEMa BeLLecTBa
3.5 Cnna KaK xapaKTepucTuKa B3aMMOLENCTBMA Ten
36 Cuna ynpyroctu v 3akoH lN'yka. UamepeHune cunbl C MOMOLLBbIO
' JMHamoMmeTpa
3.7 fiBneHue TAroTeHUA 1 cnna Taxectu. Cnna TAXeCcTU Ha Apyrnx
' nnaHeTax. Bec Tena. HesecomocTb
3.8 Cvna TpeHuns. TpeHMe CKONbXKeHUA N TpeHue NoKoA. TpeHue B
' npMpoAe 1 TeXHUKe
3.9 CnoKeHune cua, HanpaB/EHHbIX NO OAHOW NPAMOW.
' PaBHOgeNcTBYIOWAA CUA
3.10 MpaKTuyeckne paboTobl:




OnpepeneHne CKOPOCTU PAaBHOMEPHOTO ABUMKEHMA (LIapuKa B
XUOKOCTU, MOLENN 3/IEKTPUYECKOTO aBTOMOOUASA 1 TaK danee).
OnpepeneHune cpeaHel CKOPOCTU CKObKEHUA BpyCcKa Uan
LWapmMKa No HakIOHHOW naockocT. OnpeaeneHne NAoOTHOCTU
TBEPAOro Tena. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb
pacTaxeHua (gedopmaunn) NpyKMHbI OT NPUIOKEHHON CUbI.
OnbITbl, 4&MOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbl TPEHMA
CKOJ/IbXXEHMA OT Beca Te/sla U XxapaKTepa conpuKacatowmxca
NoBepPXHOCTEMN

dusnyeckne ABNEHUA B npupoae: npumepbl ABUXKEHNA C

3.11 Pa3NINYHBIMWN CKOPOCTAMM B }KUBOW W HEKMBOM NPUPOAE,
AencTBue CUbl TPEHMA B MPUPOAE U TEXHUKE
3.12 TexHUYecKMe yCTPOMCTBa: AMHAMOMETP, NOALWMMHUKM

DABNEHUE TBEPAbIX TEN, XUAKOCTEN U FA30B

[asneHne TBEpAoro Tena. Cnocobbl yMeHbLIEHUA U YBENYEHUSA

4.1
OaBNeHuA
4.2 [JasneHue rasa. 3aBUCMMOCTb AaB/iIeHMA rasa oT 06béma,
' TemnepaTypbl
43 Mepepava gaBneHna TBEPAbIMM TelaMU, XKUAKOCTAMM U razamm.
' 3aKoH lMacKkana. [THeBMaTMYeCKMe MallnHbI
3aBMCMMOCTb AaBEHUA }KUAKOCTU OT r1yOUHbI.
4.4 MppocTaTnyecknin napagokce. CoobLuatowmeca cocyapl.
fmapaBanYeckme mexaHM3mbl
ATmocdepa 3eman n atmocdepHoe gasneHue. NMpuymHbl
45 CyLLecTBOBaHWA BO34yLHON 060104KM 3emin. OnbIT
' Toppuryennun. 3aBUCMMOCTb aTMOCHEPHOro AaBAEHUA OT BbICOTbI
Hag, ypoOBHEM MOpS
46 N3mepeHune aTmochepHoro gasneHus. MNpubopbl ans nsmepeHus
’ aTMochepHoro gasneHus
4.7 Jencrene XKMAKOCTM U ra3a Ha NOrpy*KEHHOE B HUX TeNo.
' BbiTankueawLwwas (apxmmenosa) cuna. 3akoH Apxnumeaa
4.8 MNnasaHue Ten. BosgyxonnasaHue
4.9 MpaKTuyeckne paboTbl:




NccnepoBaHne 3aBMCMMOCTM Beca Tena B Boge oT 06béma
Norpy»KEHHOM B }KMUAKOCTb YacTu Tena. OnpeaeneHme
BbITa/IKMBAIOLLEN CU/Ibl, AEMCTBYIOLLEN HA TEJI0, MOTPYKEHHOE B
XMAKOCTb. [poBEpPKa HE3AaBUCMMOCTU BbITA/IKMBAIOLLEN CUbI,
OEeNCTBYIOLLLEN HA TENO B XKMAKOCTU, OT Macchl Tena. OnbIThl,
OEMOHCTPUPYOLLME 3aBUCMMOCTb BbITA/IKUBAIOLLLEN CUIbI,
OENCTBYIOLLLEN HA TENO B XKUAKOCTU, OT 06bEMA NOrpy*KEHHOM B
UAKOCTb YacCTW TeNa M OT NJIOTHOCTU KUAKOCTU.
KoHcTpynpoBaHWe apeomeTpa Uan KOHCTPYMPOBaHWUE I0O4KN U
onpeaeneHue eé rpysonogbEMHOCTU

dusnyeckne aBneHuUs B npupoae: sanaHune aTMOCd)epHOI'O

4.10

AaB/1eHNA Ha XXUBOW OPraHU3m, njiaBaHume pbl6

TexHU4ecKune ycTpoincTBa: coobularoumeca cocyabl, yCTPOUCTBO
411 BOLOMNPOBOAA, rMAPaBANYECKUIA Npecc, MaHomeTp, bapomeTp,

BbICOTOMEP, MOPLIHEBOM HAcoC, apeomeTp

PABOTA, MOLWHOCTb, SHEPTUA

51 MexaHunuyeckan paboTa
5.2 MexaHn4yecKaa MOLWHOCTb
c3 MpocTble MexaHW3Mbl: pblyar, 610K, HaK/JIOHHasA NAOCKOCTb.
' MpaBuno paBHOBECUA pblyara
5.4 MNprumeHeHMe npaBuaa paBHOBECKA pblyara K 610Ky
- «30/10TO€E NpaBunao» MexaHUKU. KoapdumumneHT nosesHoro
' OeNcTBNA MexaHU3MoB. MpocTble MexaHU3Mbl B ObITY U TEXHUKE
5.6 MoTeHUManbHaA sHepPrum Tena, NOAHATOro Hagd, 3eMnén
5.7 KunHeTuyeckas sHeprma
58 MNonHaa mexaHn4yeckan sHeprua. 3aKoH U3SMEHEHUA U
' COXPaHEHUA MEXaHUYECKOM sHeprum
MpaKTuyeckne paboTbl:
OnpeaeneHune paboTbl CU/bl TPEHMA NPU PABHOMEPHOM
5.9 OBWXEHUM TeNa No ropM3oHTasIbHON NOBEPXHOCTY.

NccnepoBaHue ycnoBuin paBHoBecus polyara. Mameperue KN4
HaKJ/IOHHOW NNIOCKOCTU. M3yyeHne 3aKoHa coXpaHeHuA
MEeXaHMYEeCKOWN 3Heprum




5.10

dusnyeckne ABneHNA B npupoAae: pbidarn B Tesie 4enoBeKa

5.11

TexHu4yeckme yCTpOViCTBa: pblyar, I'IO,CI,BVI)KHbIﬁ n HEHOABM)KHbIVI
6}'IOKM, HAK/IOHHAA NJIOCKOCTb, NPOCTble MEXaHU3MbI B 6bITy

8 KJTACC
Kog,
Kog anemeHTa MNpoBepaemble aneMeHTbl COAEPKAHMA
pasgena
TENJTOBbIE ABNEHUA
OCHOBHble NONOXKEHUA MONEKYAAPHO-KMHETUYECKOMN TeOpPUM
6.1 CTpoeHusA Belectea. Macca 1 pasmepbl monekyn. OnbiThl,
’ NOATBEPXKAAKOLLME OCHOBHbIE MNO0XEHUA
MOJIEKYNAPHOKMHETUYECKON TEOPUM
6.2 Mogenu TBEpA0ro, KMAKOro U ra3oobpasHoOro cocToaHUM
' BelLecTBa. Kpuctanaunyeckme n amopdHole Tena
6.3 Ob6bAcHeHMe CBOMCTB ra3oB, XUAKOCTEN U TBEPAbIX TEN Ha
' OCHOBE MO/IOXKEHUN MOJIEKYNAPHOKUHETUYECKON TEOPUM
6.4 CmaumBaHme U KanuanapHole ABNEHUA
6.5 Tennosoe paclwimpeHue n cxatue
6
6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMOBOrO
' ABUMKEHMA YyacTul,
6.7 BHyTpeHHsAsA sHeprua. Cnocobbl U3MeHeHUsA BHYTPEHHe!
' SHepruu: Tenaonepeaava u coseplieHne paboTsbl
6.8 Buabl Tennonepenayn: TennonpoBoAHOCTb, KOHBEKLUA,
' U3nyyeHue
6.9 Konunuectso TennoTbl. YaenbHaA TeENJ0EMKOCTb BELLeCTBa
6.10 TennoobmeH v TensoBoe paBHoBecKe. YpaBHEHME TEMNIOBOIO
' 6anaHca
6.11 MNnasneHve n oTBepaeBaHUe KPUCTANINYECKMX BELLECTB.
' YaenbHaa TennoTa nnaBneHun




6.12

MapoobpasoBaHue n KoHAeHcauumsaA. UcnapeHue. KuneHue.
YaenbHan TennoTa napoobpasoBaHMA. 3aBUCMMOCTb
TemnepaTtypbl KUMEeHUs oT aTMocHepHOro AasaeHus

6.13

Bna*kHoCTb BO3ayXa

6.14

JHeprua Tonamea. YaenbHasa TenaoTa cropaHma

6.15

MpuHUMnbl paboTbl Tennosbix gsuratenen KMNA tennosoro
asuratens. Tennosble ABUraTeIN U 3alllMTa OKPY»KatoLLein cpeabl

6.16

3aKoH COXpaHeHMA N npeBpaleHna sSHePr1Mmn B TENJIOBbIX
npoueccax

6.17

MpakTuyeckme paboTbl:

OnbITbl N0 06HAPYKEHWUIO AENCTBUA CUA MONEKYNAPHOTO
NPUTANKEHUA.

OnbITbl MO BbIPALLMBAHMNIO KPUCTANNOB NMOBAPEHHOW CONMN UK
caxapa.

OnbITbl N0 HabAAEHMIO TENOBOrO PacLIMPEHNA ra3os,
XUAKOCTEN 1 TBEPAbIX Ten.

OnpeaeneHune aasneHua sosayxa B 6annoHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb AaBAEHUA BO3ayXa OT
ero o6 bEma M HarpeBaHUA AN OXNAXKOEHUS.

MpoBepKa rMnoTesbl AMHENHOW 3aBUCUMMOCTU AJINHBI CTON6MKa
XUOKOCTU B TEPMOMETPUYECKOI TPyBKe OT TemnepaTypsl.

HabnoaeHne nsmeHeHUA BHYTPEHHEN SHeprumn Tena B
pesynbTaTe Tennonepeaaqn u paboTbl BHELHWX CUAI.

UccnepoBaHue ABAeHUA TeNN006MeHa NPU CMeLLIMBaHNK
X0JI04HOW 1 ropsaYen Boabl.

Onpe,u,eneHme Konn4yecTtea TeN/1I0Tbl, NONY4EHHOIO BO,CI,OIZ npu
TennoobmeHe ¢ Harpetbim meTaisiIM4eCKum UMANHOPOM.

OnpeaeneHne yaenbHoM TeNI0EMKOCTU BellecTsa.
MccnepoBsaHue npoLecca ncnapeHus.
OnpeaeneHne OTHOCUTE/IbHOM BIaYKHOCTU BO34yXa.

OnpeaeneHne yaenbHOW TeNNOTbI NAaBAEHNA Nbaa.

6.18

dusmnyeckmne aBneHms B npupoae: NoBepxHOCTHOE HaTAXKeHne n




KanuanapHble ABNEHUA B NpUpoAae, KPUCTaN bl B NpUpoae,
nsnydyexHme ConHua, 3amepsaHue BOAOEMOB, MOPCKNE BPU3bI;
obpa3oBaHKMe pocbl, TyMaHa, UHes, CHera.

6.19

TexHuYecKre yCTPOMCTBA: Kanuaaapbl, NPUMEPbI NCMONb30BaHMA
KPUCTANNOB, }KUAKOCTHbI TEPMOMETP, AATYMK TEMNEPATYPDI,
TEPMOC, CUCTEMA OTOM/IEHUA LOMOB, TMIPOMETPbI, NCUXPOMETP,
naposan TypbuHa, ABUraTeNb BHYTPEHHErO CropaHums.

SNNEKTPUYECKUE N MATHUTHbBIE ABJTEHUA

7.1 dneKTpusauma Ten. [lga poga sNeKTpmyecKkmnx 3apagos
B3aumogeiicteme 3apsarKeHHbIX Ten. 3aKoH KynoHa (3aBucumocTb
7.2 CWNbl B3aUMOAENCTBUSA 3aPAKEHHbIX TEN OT BENYMHbI 3apAA08B U
PacCToAHUA MeXKay Tenamm)
dnekTpmyeckoe none. HanpAKEHHOCTb 3/1EKTPMYECKOTO NoAA.
7.3 MpUHUMN Cynepnosnummn aNeKTpUYecKMx nonemn (Ha
KayecTBEHHOM YPOBHE)
Hocutenun anekTpmyecknx 3apagoB. deMeHTapHbIN
7.4 aneKkTpmyeckmin 3apag. CtpoeHune atoma. [poBOAHMKU U
AVNINEKTPUKN
7.5 3aKOH COXpaHEeHUA 3/1IEKTPMUYECKOro 3apasa
76 DNIEKTPUYECKMI TOK. YC/IOBMA CYLLLECTBOBAHMA 3/EKTPUYECKOTO
' TOKA. ICTOYHMKM NOCTOAHHOrO TOKA
27 [encTBns aNeKTPMUUYECKOro TOKa (TENIOBOE, XMMUYECKOE,
' MarHuUTHoe). dNEeKTPUUYECKNI TOK B KUAKOCTAX M rasax
7.8 dnekTpnyecKkasa yenb. Cnia TOKa. I1eKTpPUYECKOe HanpaXKeHne
29 ConpoTtumBneHue NpoBogHUKA. YaenbHOe conpoTuBaeHmne
' BellecTBa
7.10 3akoH Oma 414 yyacTKa uenm
7.11 MocnegoBatenbHoe M NapannenbHoe coegnHeHne NPOBOAHUKOB
712 PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOTrO TOKA. 3aKoH Ixkoyna —
' NeHua
213 JneKTpUYecKMe LLenm 1 NnoTpedbuTen snekTpmuyYeckomn sHeprum B

6bITy. KOpoTKOE 3aMblKaHMWe




7.14

MocToAHHbIE MarHUTLI. B3aMMOAEVICTBMe NOCTOAHHbLIX MArHNTOB

7.15

MarHutHoe none. MarHutHoe nose 3eMaun U ero 3HayeHue gas
KM3HU Ha 3emnie

7.16

OnbIT dpcTesa. MarHMTHOE Nose 3N1eKTPUYECKOro TOKa.
MpuMeHeHWe 3NEKTPOMArHUTOB B TEXHUKE

7.17

[elicTBue MarHMTHOIO NOS Ha MPOBOAHWUK C TOKOM.
dneKTpoaBuraTeib NOCTOAHHOIO ToKa. Micnonb3oBaHue
3NeKTpoABUraTeneit B TEXHUYECKMX YCTPOMCTBAX U Ha TpaHcrnopTe

7.18

OnbiTbl ®apagesn. ABneHME 3NEKTPOMArHUTHOM UHAYKLMUW.
Mpasuno JleHua

7.19

dnekTporeHepaTop. Cnocobbl NOAYHEHUA SNEKTPUYECKON
SHeprun. INEKTPOCTaHLMM Ha BO3OOHOBAAEMbIX MCTOUYHMKAX
3Heprum

7.20

MpaKkTuyeckme paboTbl:

OnbITbl N0 HabAOAEHMIO SNEKTPU3ALMM TEN UHAYKLUMEN U NpK
COMPUKOCHOBEHMMU.

MccnepoBaHue AeNCTBUA 3/1EKTPUYECKOTO MO Ha NPOBOAHWUKN 1
ONINEKTPUKN,

CbopKa 1 npoBepKa paboTbl 3/1EKTPUYECKOM LLeNn NOCTOAHHOTO
TOKa.

N3mepeHune 1 perynmpoBaHme bl TOKa.
N3mepeHune 1 perynmpoBaHme HanpAXKeHU.

MccnepoBaHme 3aBUCMMOCTM CUAbI TOKA, MAYLLLEro Yepes
pe3ncTop, OT CONPOTUB/IEHUA PE3UCTOPA U HaNPANKEHNA Ha
pesncrope.

OnbITbl, AEeMOHCTpUpyrowmne 3aBUCMMOCTb 31IEKTPUYECKOTO
conpoTuBaeHUNA NPoBOAHUKA OT ero AJ2inHbl, naowaaun
nonepevyHoro ce4yeHnAa n matepmnana.

MpoBepKa NPaBKAa CNONKEHUA HAMPAXKEHUI NpK
nocseaoBaTe/IbHOM CoeAnHEHUN ABYX Pe3ncTopoB. NposepKa
npasuaa 4ns cu/bl TOKa NPW NapannesbHOM CoeaMHEeHUU
pesunctopos. OnpeaeneHne paboTbl 31EKTPUYECKOTO TOKa,
nayuiero yepes pesucrop. OnpeaeseHne MoLLHOCTH
3/IEKTPUYECKOro TOKa, BblAENSEMON Ha pe3ncTope.
MccnepoBaHme 3aBUCMMOCTM CUJbl TOKA, MAYLLEro Yepes




JNIAaMMOYKY, OT HaNpsAXeHns Ha Hei. OnpepeneHne KN4
HarpeBaTens. MccnegoBaHWe MarHUTHOFO B3aMMOAEeNCTBUA
NOCTOAHHbIX MAarHUTOB. MI3yyeHne MarHUTHOrO NOA MOCTOAHHbIX
MarHuToB Npu Ux obbeaAnHeHUM U pasaeneHnn. MccnepoBaHue
OEeNCTBUA 3/1EKTPUYECKOrO TOKA HA MarHUTHYO CTpenky. OnbIThl,
AEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJ/1bl B3aUMOAENCTBUA
KaTYLLIKN C TOKOM WU MarH1Ta oT CU/bl TOKA U HanpaBAeHMA TOKa B
KaTywkKe. M3ydeHne AeiCcTBMA MAarHUTHOIO NOAA Ha NPOBOAHUK C
TOKOM. KOHCTpyupoBaHue 1 nsydeHune pabotsbl
anekTpogsuratens. UamepeHue KI snektpoasuratenbHoOm
YyCTaHOBKMW. ONbITbl NO UCCAEA0BAHUIO ABNEHUA
3NEKTPOMArHUTHOM UHAYKLMU: UCCNef0BaHNE USMEHEHWUIA
3HAYeHUA U HanpaBieHNA MHAYKLUMOHHOrO TOKa

dusnyeckne ABNEHNA B NPUPOAE: INEKTPUYECKUE ABNEHMA B
aTmocdepe, 31eKTPUYECTBO XMUBbIX OPraHM3MOB, MarHUTHoe

7.21
none 3emaun, gpeind NoONIOCOB, POSb MAarHUTHOTO NOAA AN1A XKU3HU
Ha 3emJ/ie, NOAAPHOE cUAHUe
TexHuYecKne yCTPOCTBA: 3/IEKTPOCKON, amnepmeTp, BOJIbTMETD,
peocTaT, CYETUMK SNEKTPUYECKON SHEpPrum,

292 3/1eKTpoOoCBeTUTENbHbIE NPUBOPDI, HarpeBaTeslbHble

anekTponpunbopbl (Nprmepsbl), INEKTPUYECKMUE NPesoXpaHUTeNN,
3NEKTPOMArHUT, 3NEKTPOABUraTENlb MOCTOAHHOIO TOKA,
reHepaTop NOCTOAHHOTO TOKa

9 KNACC

Kog,
Kog anemeHTa MpoBepaemble anemMeHTbl cogepKaHnA

pasgena
MEXAHUYECKUE ABNEHUA
8.1 MexaHunuyeckoe aBuKeHue. MaTepuanbHas TodKa. Cuctema

' oTcuéTa

8 8.2 OTHOCUTENBHOCTb MEXAHUYECKOTO ABUXKEHMSA
8.3 PaBHOMepHOE NpAMONMHENHOE ABUXKEHNE
8.4 HepaBHOMepHOE NpAMONNHENHOE ABUKeHue. CpeaHas 1

MrHoBeHHaA CKOPOCTb Te/1la NpU HEPABHOMEPHOM ABUNXKEHUN




8.5 YcKopeHue. PaBHOYCKOpPEeHHOE NPAMOIMHENHOE ABUKEHUE
8.6 CsobogHoe nageHue. OnbiTol Fanunes
PaBHOMepHOE ABMKEHUE MO OKPYKHOCTU. [Mepmoa 1 yacToTa
8.7 obpalleHua. JIMHelHan 1 yrnoBas CKOPOCTMU.
LleHTpocTpemutenbsHoe yckopeHue
8.8 MepBbI 3aKOH HbloTOHA
8.9 BTopoli 3aKoH HbloTOHa
8.10 TpeTunit 3akoH HbloTOHA
8.11 MpuHUKMN cynepno3nummn cmn
8.12 Cvna ynpyrocTtu. 3akoH lNyka
8.13 Cvna TpeHuA: cMna TpeHUA CKONbXKEHUA, CU1a TPEHUA NOKOS,
' Apyrve Buapl TpeHUA
8.14 Cvna TAXKeCcTn 1 3aKOH BCEMUPHOTO TArOTeHUA. YCKopeHue
’ cBob60oAHOro NageHuA
8.15 OsuxeHune nnaHeT Bokpyr ConHua. MepBana Kocmuyeckas
’ CKOPOCTb. HeBecomocCTb 1 neperpysku
8.16 PaBHOBecHe maTepuanbHOM ToUKKU. ABCONOTHO TBEPAOE TENO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKpenIEHHOM OCbIO BpaLLeHuA.
| MomeHT cunbl. LleHTp TAXKecTn
8.18 Umnynbe Tena. UameHeHne nmnynbca. Umnynsbe cnnol
8.19 3aKOH coXpaHeHuA MMnynbca
8.20 PeakTnBHoOe gsuxKeHne
8.21 MexaHn4yecKasa paboTta U MOLHOCTb
8.9 PaboTa cun TAXKeCTH, ynpyroctu, TpeHuaA. CBA3b SHEPTUM U
’ paboTbl
8.23 MoTeHuManbHaa sHeprua Tena, NOAHATOro HaZ NOBEPXHOCTLIO
' 3emnu
8.24 MoTeHuManbHaa sHePrua CKaTon NPYHKMHbI




8.25

KnHeTnyeckas HepruAa. TEODEMa O KMHETUYEeCKo HEepPrum

8.26

3aKoH COXpaHeHHUA MeXaHMYeCcKon Heprnn

8.27

MpakTnyeckune paboTsbl:

OnpegeneHune cpeHein CKOPOCTU CKONbKEHUA BpycKa nam
ABWXKEHMA WapWKa No HaKNOHHOM naockocTu. OnpegeneHue
YCKOPEHUs Tesla Npu paBHOYCKOPEHHOM ABUXKEHUU NO
HaK/JIOHHOM NJI0CKOCTM.

WccnepoBaHye 3aBUCMMOCTM MYTU OT BPEMEHU Npu
PaBHOYCKOPEHHOM ABUXEHMU 6e3 HauyaNbHON CKOPOCTK.

MpoBepKa rMnoTesbl: ecn NPy PaBHOYCKOPEHHOM ABUMKEHMM
6e3 HauyaIbHOM CKOPOCTU MYTU OTHOCATCA KaK pAg HEYETHbIX
yncen, TO COOTBETCTBYIOLLME MPOMENKYTKU BPEMEHM OLMHAKOBbI.

MccnepoBaHme 3aBUCMMOCTM CUAbI TPEHUA CKOJIbKEHWUA OT CUbI
HOpMasibHOro AasaeHus. OnpegeneHme KoadPuULUMEeHTa TPEHUS
CKOMIbXKEHUA. OnpeaeneHne KECTKOCTU NPYKUHbI.
OnpegeneHne paboTbl CUbI TPEHUA NPU PAaBHOMEPHOM
ABUNKEHUN Tefla No ropu30HTaIbHON NOBEPXHOCTY.
OnpezeneHune paboTbl CUAbI YNPYrocTM NpY Nogbeme rpysa c
MCNO/b30BaHWEM HEeMoABUMKHOIO M NOABUMKHOTO 610K0B

8.28

dusnyeckme aBAEHNA B MPUpPOLE: NPUINBBI U OT/INBDI,
AsuxkeHue nnaHeT CoNHEYHOM CUCTEMBI, PEAKTUBHOE ABUXKEHME
YKUBbIX OPraHM3MoB

8.29

TexHUYecKme yCTPoMCTBa: CNMAOMETP, AATYNKM NONONKEHUSA,
PaCcCTOAHMA N YCKOPEHUA, paKeTbl

MEXAHWYECKUE KONTEBAHWA N BOJ1HbI

KonebaTtenbHoe AsuxeHne. OCHOBHble XapaKTepPUCTUKK

9.1
KonebaHuit: nepuog, YactoTa, aMnaAnTyaa
9.2 MaTemaTU4ecKnin 1 NPYKUHHbII MaaTHUKK. MNpeBpalleHne
' 3Heprnmn Npu KonebatenbHOM ABUNKEHUU
9.3 3aTyxatowme KonebaHus. BblHy»KAeHHble KonebaHuA. Pe3oHaHc
MexaHunyecKkue BoHbl. CBOMCTBA MeXaHMYEeCKUX BOJIH.
9.4 MpoaobHble U nonepeyHble BoHbI. [1/IMHa BO/IHbI M CKOPOCTb

eé pacnpocTpaHeHusa. MexaHUYecKne Bo/HbI B TBEPAOM Tene,
cercMUYecKkmne BOoHbI




9.5 3BYK. (POMKOCTb 1 BbicOTa 3BYKa. OTpaxeHue 3ByKa

9.6 NHpasByK M yNbTPa3ByK

MpakTnyeckune paboTsbl:

Onpe,u,eneHme 4acCToTbl M nepnoaa KonebaHuin
MaTeEMATUYECKOTIO MaATHUKA.

OnpegeneHune 4acToTbl U Neproaa KosebaHuit NPy»KUHHOro

MaATHMKa
9.7

UccnepoBaHWe 3aBMCMMOCTM Nepuoaa KonebaHui
noABeLeHHOro K HATU Fpy3a oT AJWHbI HUTU. MccnepoBaHme
3aBUCMMOCTM Nepuoaa KonebaHui npy>KMHHOIro MaATHUKA OT
Macchbl rpy3a. lNpoBepKa He3aBUCMMOCTU Nepuoaa KonebaHui
rpysa, NoABeLIEeHHOrO K HUTK, OT MacCbl Fpy3a U XKECTKOCTU
NPYXWHbI. U3mepeHne ycKopeHma cBob604HOro NageHus

dusnyeckne ABNEHNA B NPUPOAE: BOCMIPUATUE 3BYKOB
9.8 YKMBOTHbIMMU, 3eMNETPSACEHNE, CENCMUYECKMNE BOJTHbI, LlyHamM,
axo

59 TeXHUYecKue yCTPOMCTBa: 3XONO0T, UCNONb30BaHMeE YNbTPa3ByKa
’ B BbITY U TEXHUKE

10

S/TEKTPOMATHUTHOE NOJIE N SNEKTPOMATHUTHBIE BOJIHbI

101 3NeKTpoOMarHMTHoe nose. 1eKTPoOMarHUTHble BO/IHbl. CBOMCTBA
) 3NeKTPOMArHUTHbIX BOJH
10.2 LLIKana aneKTpoMarHUTHbIX BOJIH
10.3 DNeKTpoMarHmMTHasA npmposa ceeta. CKopocTb ceeTa. BonHoBble
' CBOICTBa CBeTa
MpakTnyeckme paboTobl:
10.4 o
N3yyeHne CBOMCTB 3/1EKTPOMArHUTHbIX BOJIH C MOMOLLbHO
mobunbHoro TenedoHa
105 dusnyeckne asneHns B npmpoae: buonormyeckoe geicrsme
) BMAMMOTO, YNbTPapUONETOBOrO U PEHTFEHOBCKOMO U3/y4EeHNI
10.6 TexHuYecKMe yCTPOMCTBa: UCMONb30BAHNE 3NEKTPOMArHUTHbIX
' BOJIH 411 COTOBOW CBA3M

11

CBETOBbIE ABJIEHNA




11.1

ﬂyquaﬂ mogenb ceeTa. NCTOYHMKM cBeTa

11.2

MpAmoMHeHoe pacnpocTpaHeH1e cBeTa

11.3

OTtpakeHue ceeTa. [10cKOe 3epKano. 3aKoH OTpaXKeHUA cBeTa

11.4

MpenomneHune ceeTa. 3aKOH NpenomseHua ceeta. NonHoe
BHYTpPEHHEE OTpaKeHne CBETa

11.5

JNIvH3a. Xoa nyyen B MH3e

11.6

OnTuyeckasa cucrema ¢0ToannapaTa, MUKPOCKONa U TenecKkona

11.7

[nas Kak onTMyeckaa cucrtema. 5ﬂM30pYKOCTb 1N 0aNbHO30PKOCTb

11.8

PasnoxeHue 6enoro ceeta B CnekKTp. OnbITbl HotoTOHA.
CnoxeHue CNeKTpasibHbIX LBeTOoB. ucnepcua ceeTa

11.9

MpakTuyeckme paboTbl:

MccnepoBaHme 3aBUCMMOCTM YINa OTPAXKEHUA CBETOBOTO /lyya OT
yrna nageHus.

MN3yyeHne xapaKTepPUCTUK N306parkeHnsa npeameTa B NA0CKOM
3epKane.

MccnepoBaHue 3aBMCMMOCTU Yrna NnpesomaeHna CBeTOBOro yya
OT yrna nageHna Ha rpaHnue «Bo3ayx — CTeK/10».

MonyyeHne n3obpaxKeHMin C NOMOLLbIO COBMpatoLeit TNH3bI.

OnpezeneHne GOKYCHOro PacCcTOAHUA U ONTUYECKOM CUJIbI
cobupatoLen NMH3bI.

OnbITbl NO Pa3NoXKeHNIO 6enoro ceeTta B CnekKTp.

OnbITbl NO BOCMPUATUIO LIBETA NPEAMETOB NpU UX HabaoaeHUn
yepes LBeToBble GUNBLTPDI

11.10

dusnyeckne asneHna B npupoge: 3atmeHuns ConHua u JlyHsl,
LBeTa Tes, onTUYeckue sBaeHua B atmocdepe (uBeT Heba,
pedpakumsa, pagyra, MMpax)

11.11

TexHUYEeCcKMe yCTPOCTBA: OYKM, Mepuckon, poToannapar,
ONTUYECKME CBETOBOADI

12

KBAHTOBbIE ABJIEHNA

12.1

OnbITbl Pe3epdopaa v NiaHeTapHaa mogenb atoma. Mogens




atoma bopa

MCI'IyCKaHMe W NOraoLeHmne ceeTa aToMoM. KBaHTblI.

12.2 .
JNInHenyaTble cnekTpbl
12.3 PaanoaKTMBHOCTb. Anbda, 6eTa- U raMma-nsnyyeHus
124 CTpoeHue aToMHOro Agpa. HykNoHHaA moaenb aTOMHOro agpa.
’ M3oTonbi
125 PagunoakTtmsHble npespaweHua. MNepuoa nonypacnaga aToMHbIX
' anep
196 AnepHble peakuymn. 3aKOHbl COXPAHEHUA 3apPAL0BOTO U
' MacCcoBOrO Yncen
12.7 DHeprua cBA3n aToMHbIX agep. CBA3b Maccbl U SHeprum
128 Peakumn cuHTE3a M genenuna agep. UcTouHmKn aHeprmum ConHua
’ 1 38834,
12.9 AlpepHan sHepreTuKa. JencTene pagmoakTUBHBIX U3TYYEHNI Ha
' YKMBbIE OPraHnU3Mbl
MpaKTnyeckune paboTbl:
HabntogeHne cnaowWHbIX U IMHEAYaTbIX CNEKTPOB U3NyYEeHUS.
12.10 .
NccnepoBaHue TPEKOB: U3MEpPEHMEe SHepPrnmn YacTuupl No
TOpMO3HOMY NyTU (No poTorpadpusam).
N3mepeHune paamnoakTMBHoro ¢poHa
®ursnyeckme aBNeHNA B NPUPOLAE: eCTECTBEHHbIN
1211 PaAMOaKTUBHbIN GOH, KOCMUYECKUE NTYUU, PAAMNOAKTUBHOE
' U3NyYeHme NpUPOSHbIX MMHEPANIOB, AENCTBME PAANOAKTUBHDIX
N3/ly4EeHUIA HA OPraHU3M YenoBeKa
12.15 TexHU4YecKme ycTpoCcTBa: CNEKTPOCKOM, MHANBUAYANbHbIN

003MMeTp, Kamepa BuabcoHa




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

Kog,
npoBepaemoro
TpeboBaHUs

MpoBepsiemble TpeboBaHMA K NpeameTHbIM pe3y/ibTaTam 62a30BOro YpoBHS
OCBOEHMA OCHOBHOM 0b6pa3oBaTe/IbHOW NPOrpaMmbl OCHOBHOTO 06LLEero
obpasoBaHua Ha ocHose PIOC

MoHUMaHMe ponn GU3NKM B HAY4HOM KapTMHE MUPa; CPOPMMPOBAHHOCTb
6a30BbIX NpeacTaB/NeHNN O 3aKOHOMEPHOI CBA3M M NO3HABAEMOCTU ABAEHWUI
NPUPOAbI, O POAM IKCNEPUMEHTA B GM3MKeE, O CUCTEMOODOPA3YIOLLEN POAM
GU3MKKN B pa3BUTUM €CTECTBEHHbIX HaYK, TEXHUKU N TEXHOJI0TMIA, 06 3BOIOLUM
dU3NYECKUX 3HAHUI U UX POSIN B LLENOCTHOM €CTeCTBEHHOHAYYHOM KapTUHe
MWPA, O BKN3LEe POCCUUACKUX U 3apyBerKHbIX Y4EHbIX-GM3MKOB B pa3BUTUE
HayKu, 06bsACHEHME NPOLLECCOB OKPYKalOLWEro MUPa, Pa3BUTUE TEXHUKN U
TEXHOI0MU

3HaHUA 0 BUZAx matepumn (BeWw,ecTBO 1 NoJe), 0 ABUKEHMM KaK cnocobe
CYL,ECTBOBaHUA MaTepun, 06 aTOMHO-MOJIEKYNAPHOM TEOPUN CTPOEHUSA
BELLECTBA, 0 GU3NYECKOW CYLHOCTU ABNEHMI NPUMPOoAbl (MEXaHUYECKUX,
TENNO0BbIX, 3/1IEKTPOMArHUTHbIX U KBAaHTOBbIX); YyMEHME Pa3/MYaThb ABIEHUSA NO
OMMUCAHMIO MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLMUX
AaHHoe duM3nYecKoe ABNeHMEe; YMEeHUe pacno3HaBaTh NPOABAEHUE U3YUYEHHbIX
bU3NYECKUX ABNEHUI B OKPYXKAIOLWEM MUPE, BbIAENAA UX CYLLECTBEHHbIE
cBovicTBa (NpU3HaKu)

BnageHne ocHoBaMM NOHATUIMHOrO annaparta U CUMBOJIMYECKOTO A3blKa GU3UKU
W UCNOJIb30BaHME UX A/1A pelleHns yuebHbIX 3a4a4; YMeHUe XapaKTepmnsoBaTb
cBoWcTBa Tes, GU3MYECKME ABAEHNA N MPOLLECCHI, MCNONb3YA
dyHOAAMEHTaNbHbIE Y SMNUPUYECKME 3aKOHbI

YMeHMe onucbiBaTb U3yYeHHble CBOMCTBA TEN U GU3MYECKME ABNEHUSA,
ncnonbsya Gpusmyeckue BesnYmHbl

BnageHne ocHoBaMn MeTOA40B Hay4HOrO MO3HAHUA € y4ETOM cobntoaeHna
npasua 6e3onacHoro TpyAa: HabaoaeHne GUsMYECKUX ABNEHWI:

YMeHMe CaMoCToATeIbHO cOBUPaTh SKCNEPUMEHTANbHYIO YCTaHOBKY U3 AaHHOro
Habopa 06opya0BaHNA MO UHCTPYKLMM, OMMUCLIBATL XOA, OMbiTa U 3anNucbiBaTb
ero pesynbTathl, GOPMYANPOBaATb BbIBOAbI;

nposegeHune NpAMbIX U KOCBEHHbIX I/I3Mep6Hl/Iﬁ ¢M3M‘-IECKI/IX BE€/INYUH: YMEHUE
N1aHNPOBATb U3MePEHNA, CAMOCTOATENIbHO CO6MpaTb IKCNEepMMeHTaIbHYHO
YCTAHOBKY NO UHCTPYKUUU, BbIYNCNATb 3Ha4YeHNE BE/TUYNHDBI U aHA/TNM3NPOBATb
nony4yeHHbIe pe3ynbraTthbl C y‘-IéTOM 3a,£l,aHH0171 norpeLwHoOCTN pe3ynbTaTtoB




N3MepeHuis;

npoBefeHMe HECNIOXKHbIX SKCNePMMEHTaIbHbIX UCCef0BaHN;
CaMoCTOATE/IbHO COBUPaTh IKCNEPUMEHTAIbHYIO YCTaHOBKY U MPOBOANUTb
nccaeaoBaHMe No MHCTPYKLUUK, NPeacTaBAATb NOyYeHHble 3aBUCUMOCTH
bU3NYECKNX BeANYMH B BUAE Tabanu, U rpadMKoB, y4MUTbIBaTb NOMPELLIHOCTH,
Aenatb BbIBOAbI MO pesy/bTaTaM UCCeA0BaHUA

MoHMMaHMe XapaKTePHbIX CBOMCTB GpU3MUECKUX mogenei (maTepuanbHan
TOYKa, abCcoNOTHO TBEPAOE TENO, MOAENAU CTPOEHUSA ra3oB, KUAKOCTEN U
TBEPAbIX Te, NNaHeTapHasA MoAeNb aTOMa, HYK/IOHHasA MOAE/lb aTOMHOTIo A4pa)
N YMeHUe NPUMEHATb UX AN 06bACHEHUA GU3UYECKMX NPOoLEecCoB

YMeHune o6bACHATbL GU3NYECKME NPOLECChl M CBOMCTBA Te/, B TOM YUC/E U B
KOHTEKCTe CMTYaLLMn MPaKTUKO-OPUEHTMPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3U U CTPOUTb 06BACHEHKWE C ONOPON Ha
M3y4YeHHble CBOCTBA PU3NUYECKMX ABIEHUN, PU3MUYECKME 3aKOHDI,
3aKOHOMEPHOCTU U MoAeNn

YMmeHue pelaTb pacyétHble 3a43a4u (Ha 6ase 2 — 3 ypaBHEHMI), UCMONb3yA
3aKOHbI U GopMYybl, CBA3bIBaOWMNE GpU3MUYECKME BEANUYMHDI, B HACTHOCTH,
3anucbiBaTb KPAaTKOE YC/I0BUE 33/a4M, BbIABAATbL HEAOCTAOLLME AaHHbIE,
BbIGMpPaTb 3aKOHbI M GOPMY/Ibl, HEOBXOANMbIE ANA €€ peLleHnn, UCNo/b30BaTb
CNpaBoOYHble AaHHble, NPOBOAWTb PACYETbI M OLLEHUBATbL PEANIUCTUYHOCTD
NoJIY4YEHHOTOo 3HaYeHMA GU3UYECKON BENUYMHDI; YMEHWNEe onpeaenaTb
pasmepHOCTb GM3NYECKOIN BENUYMHBI, NONYYEHHOW NPU pPeLleHMmM 334a4m

YMeHWe XxapaKTepm3oBaTb NPUHLMUIMbLI AEUCTBUA TEXHUYECKUX YCTPOMCTB, B TOM
yncne 6bIToBbIX NPUOOPOB, M NPOMbILLIEHHbIX TEXHOJIOTMYECKUX NPOL,ECCoB Mo
WX ONUCAHUIO, UCMONb3YA 3HAHUA O CBOMCTBAX PUNYECKUX ABNEHUI U
Heobxoaumble GU3MYEeCcKMe 3aKOHOMEPHOCTH

10

YMeHWe Ucnonb30BaTb 3HaHUA 0 GU3NYECKUX ABEHMUAX B NOBCEAHEBHOW KU3HM
ana obecneyeHua 6esonacHocTM Npu obpaleHmn ¢ 6bIToBbIMM Npubopamm m
TEXHUYECKMMMU YCTPOMUCTBAMM, COXPAHEHMA 340POBbA N COOBNOAEHNA HOPM
3KO/IOMMYECKOro NoBeaeHNa B OKPY»KatoLWwen cpese; NoHMMaHne
HeobX04MMOCTU NPUMEHEHNS JOCTUNKEHUA GUSUKM U TEXHONOTUI NS
paLMOHaNIbHOrO NPUPOAONOb30BAHUA

11

OnbIT NoucKa, NpecbpasoBaHMA U NpPeACcTaBieHna MHbopmaLmm GUsnMYeckoro
COAEpP}KaHMA C UCNONb30BaHMEM MHDOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHONOMMNI; YyMeHWNe oLeHMBaTb AOCTOBEPHOCTb NOYYEeHHOW MHbOPMaLUUK Ha
OCHOBE MMEIOLLMXCA 3HAHUI U JONOAHUTENbHbIX UICTOYHMKOB; YMEHME
MCNO/Ib30BaTb MPU BbINOAHEHMM YYEBHbIX 3a4aHNN HayYHO-NOMNYAAPHYHO
nMTepaTtypy GU3NYECKOro CoAepKaHusA, CpaBoYHble MaTepuasbl, pecypcbl cetu
MHTepHeT; BrageHne 6a30BbiMM HaBblKamun NpeobpasoBaHna MHGopMaLMK 13




OAHOVI 3HAKOBOW CUCTEMDbI B APYrylo; ymeHue co3gaBaTb CObCTBEHHbIE
NMNCbMEHHbIE N YCTHbIE C006LU,EHMF| Ha OCHOBe MH(I)OpMaLI,MVI N3 HECKOJIbKUX
UCTOYHNKOB




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

Kopg MpoBepsemMbl 3N1eMEHT coAeprKaHUs
1 MEXAHUYECKUE ABNEHUA
11 MexaHunyeckoe asurKeHne. MaTtepuanbHaa Touka. Cuctema otcyéTta. OTHOCUTENBHOCTD
' LBUKEHUA
PaBHOMepHOEe M HepaBHOMepHOe AgukeHue. CpeagHaa ckopocTb. Popmyna gna
12 BbIYMC/IEHUA CpeaHeln CKopocTu: v = S/t
PaBHOMepHOE NpAMOIMHENHOE ABUMKEHME. 3aBUCUMOCTb KOOPAMHATbI Tesla OT BPEMEHU B
C/ly4ae paBHOMEPHOIO NPAMOJIMHENHOIO ABUMKEHMA:
13 x(f)=x,+vt
lpaduKM 3aBUCUMOCTMN OT BPEMEHU A5 NPOEKLUMU CKOPOCTU, MPOEKLMN NepeMELLEHUA,
nyTW, KOOPAMHATbI NPU PAaBHOMEPHOM NPAMOJNHENHOM ABUKEHUMU
3aBMCMMOCTb KOOPAUHATbI TE/1a OT BPEMEHU B C/ly4ae PaBHOYCKOPEHHOrO
NPAMOZIMHEMHOTO ABUXKEHMUA:
£
-Sx':r} =1'.|;|: ’i'f_ax * £y
N
dopmynbl ANA NPOEKUMUN NepemMeLLeHNs, MPOEKLUN CKOPOCTU U NPOEKLIMM YCKOPEHUA NP
PaBHOYCKOPEHHOM MPAMOJIMHENHOM ABUMKEHUU:
1.4 £
s, =yy, t+a, - —.
2
U.T('r) =Up, T4, T,
a (1) =canst,
2 2 _,
vy, — by, =2a.s,
lpadMKM 3aBUCMMOCTM OT BPEMEHU A5 NPOEKLMM YCKOPEHMUA, MPOEKLIMN CKOPOCTH,
NPOeKUnmM nepemMeLLeHNs, KOOpPAMHaTbI MPU PaBHOYCKOPEHHOM NPAMOANHENHOM
OBUKEHUN
CsobogHoe nageHue. Popmysibl, ONMcCbiBatoLLME CBOOOAHOE NaAeHMe Tena Mo BepTUKaAN
1.5
(ABMKEHMe Tena BHM3 UK BBEPX OTHOCUTE/IbHO NMOBEPXHOCTM 3emnn). MpaduKku
3aBUCUMOCTU OT BPEMEHU A/151 NPOEKLMM YCKOPEHMUA, MPOEKLNM CKOPOCTU U KOOPANHATbI




npu CBO6OAHOM nageHmn Tena no BepTUKaIun

CKOpOCTb PaBHOMEPHOIo ABUNXeEHUA Te/1a N0 OKPYXKHOCTW. HanpaBneHme CKOpoCTH.

dopmyna gna BbIUMCIEHUA CKOPOCTU Yepes pagunyc OKPYKHOCTU U Nepuos obpalleHus:

2nR

sz

LleHTpocTpemMuTeIbHOE YCKOpeHUMe. HanpasieHne LeHTPOCTPEMUTEIbHOTO YCKOPEHUS.
dopmyna ANa BbIUMCIEHNA YCKOPEHUA:

2
1.6 U
"R
dopmyna, ces3bIBatOLLAA NEPUOL M YACTOTY OOpaLLLEHMA:
V= 1
T
Macca. MnaoTHoCTb BewecTsa. Popmysa ANA BbIMUCAEHUA NJAOTHOCTHU:
fise m
1.7 Vv
1.8 Cuna — BekTopHasa ¢dusmyeckasn BesiminHa. CnoxeHune cun
1.9 fiBneHue nHepumun. MepBsblii 3aKOH HbOTOHa
BTopoli 3akoH HbloToHa:
1.10 F=m-a
CoHanpaB/feHHOCTb BEKTOPA YCKOPEHMA TeNa U BEKTOPA CU/Ibl, AEeNCTBYIOLLEN HA TeNo
B3saumogelicteue Ten. Tpetuii 3akoH HbloToHa:
1.11

Fy yg=-F,




1.12

TpeHme NOKOA N TPEHNE CKOJIbXKEHUA. CbopN\yna ANnAa BblYUCNEHNA MO4OYyNA CUJIbl TPEHUA
CKO/IbXXEeHUA:

FTP =p-N

1.13

Jedopmauma Tena. Ynpyrue n Heynpyrue gepopmaumun. 3akoH ynpyroi gebopmaumm
(3akoH lyka):

F=k-Al

1.14

BcemunpHoe TAroteHme. 3aKoH BCEMUPHOIO TATOTEHUA:

My -MA
}-'_ = G - '—_|.—
R i
Cuna TaxkecTu. yCKOpeHl/le CBO60AHO|’O nageHwuma.

CDopmyna ANA BblYNCNIEHUA CUNBI TAXKECTU B86/1M3M NoOBEPXHOCTU 3emnu: F = mg.

JBuvxkeHne nnaHeT BoKpyr ConHua. NepBan KocMMyeckas CKopocTb. HeBecomocTs U
neperpysku

1.15

Mmnynbc Tena — BeKTopHas Gpuanyeckan BesMumHa.
p=mo

Umnynbc cuctembl Ten. MameHeHne nmnynbca. Umnynsc cunbl

1.16

3aKoH COXpaHeHUA nmnynbcCa onAa 3aMKHYTOl\/‘1 CUCTembl TeN:
p=nyly +imy U, =const

PeakTnBHOe aBuxeHue

1.17

MexaHunuyeckan paboTa. ®opmyna Ana BbluMCAEHUA PaboTbl CUAbI:




A=Fsoosct

MexaHnyeckaa MOLHOCTb:

e

I

1.18

KnHeTtnuyeckasa u noTeHunanbHaA aHepPruAa. CDopN\yna Ana sbl4ncneHunA KMHEeTMYEeCcKoM
SHEeprnun:

TeopeN\a O KMHETUYEeCKoM SHEpPrunn. CDopmyna AnAa Bbl4nNCAEHUA ﬂOTEHLI,I/IaJ'IbHOﬁ Heprnn
TeNa, NOAHATOro

Haj 3eMnéit:

E_=mgh

1.19

MexaHuyecKas aHeprus:
E=E; + EP

3aKOH COXpaHeHMsa MexaHU4YecKon aHeprun. Popmynia Ans 3aKoHA COXPaHeHUA
MeXaHW4YeCKOM SHeprumn B oTCyTCTBME CUA TpeHus: E = const.

MpeBpalleHNne MexaHUYECKON IHEPTUN NPU HAIMYUM CUbl TPEHUA.

1.20

MpocTbie MexaHn3Mbl. «30/10TOE NPABUIO» MEXAHUKM.
Pbiyar. MomeHT cunbl: M - Fl.

YcnoBue paBHOBecuKA pblyara:
M +M, +..=0

MoABWMMKHbIN U HENOABWUMKHbIN 610KK. KM NpoCTbIX MEXaHU3MOB,




n= Anonesnas
Aaaq::aqacﬂ:aaﬂ

1.21

[asneHune TBEpAoOro Tena.

(DOpMyfIa ONA BblUMC/IEHUA faBAeHUA TBEPAOro Tena:

[aBneHue rasa. ATmocdepHoe aasneHue.
TMApPOCTaTUYECKOE AaB/eHNE BHYTPU KULKOCTU.

Cbopmyna ANnA BblYNCNEHUA AaBNEHUA BHYTPU XKNOKOCTU!

p=pgh+p_,

1.22

3akoH Mackans. mapasanMyeckmin npecc

1.23

3aKkoH Apxumeaa. Popmyna ans onpeaeneHma BbiTaKMBaOLWEN CUAbI, AeACTBYIOLLEN Ha
TeN0, NOrPY}KEHHOE B XUAKOCTb MK ras:

F_-‘l._I:m. = ng

Ycnosue nnasaHuA Tena. lNnasaHue cynoBs M Bo3ayxonaaBaHue

1.24

MexaHunyeckme KonebaHusa. AMNAnTyaa, nepuoa 1 yactota kosnebanuin. dopmyna,
CBA3bIBAOLLAA YACTOTY U Nepuog, KonebaHuii:

vol
i

1.25

MaTemMaTU4ecKmit 1 NPYKUHHbIN MasaTHUKK. MpeBpalLeHne aHeprum npu KonebatenbHoOM
OBUNKEHUN

1.26

3aTtyxatouime KonebaHusa. BbiHy>KaeHHble KonebaHna. PesoHaHc

1.27

MexaHunyeckune BosHbI. [NpoaonbHble U nonepeyHble BOJHbI. JAvHA BOIHbI U CKOPOCTb
pacnpoCcTpaHeHnA BOJIHbI:

L=v-T




1.28

3BYK. [POMKOCTb 1 BbiCOTa 3BYKa. OTparkeHVe 3BYKOBOM BOJIHbI Ha rpaHuLe ABYX Cpes,.
MHdpas3BYyK 1 yNbTpas3ByK

1.29

MpaKTnyeckne paboTol

N3mepeHune cpeaHel NAOTHOCTU BELLECTBA; apXMMEL0BOM CU/bI; HKECTKOCTM NPYKUHbI;

K03 dUUMEHTA TPEHNA CKONbKEHUA; PabOTbl CUMbI TPEHUSA, CUAbI YNPYTOCTU; CpepHeit
CKOPOCTU ABUXKEHMA BPYyCKA NO HAaKAOHHOW NJIOCKOCTU; YCKOPEHUA BpycKa Npu ABUKEHUN
MO HAKJ/IOHHOM NJIOCKOCTM; YacTOTbl U Nepmnoaa KonebaHnin MaTeMaTUYECKOTO MAATHUKA;
YacToTbl M Nepmnoga KoebaHnit NPYKUHHOrO MasTHMKA; MOMEHTA CUJ/Ibl, AEACTBYIOLLEro Ha
pblyar; paboTbl CUAbI YNPYrocTy NPy NogbEME rpysa ¢ MOMOLLLbIO HEMOABUMKHOTO 6/10Ka;
paboTbl CUAbI YNPYrocTX NPU NoAbEME rpy3a C MOMOLLbIO NOABUMKHOTO 6/10Ka.

NccnepgoBaHWe 3aBUCMMOCTU apXMMeELOBOM CU/bl OT 06bEMA NOrpPyKEHHOM YacTM Tena u
OT NIOTHOCTU XUAKOCTU; HE3ABMCUMOCTM BbITA/IKMBAIOLLEN CUAbI OT Macchbl TeNa; CUbl
TPEHUA CKONbXKEHMA OT CU/Ibl HOPMAIbHOTO AABIEHUS U OT PoAa NOBEPXHOCTU; CUbI
YNpYyroctu, BO3HWKAIOLLEN B MPYXKUHE, OT cTeneHn aedopmaLmm NpyKMUHbI; YCKOPEHUs
6pycKa OT yrna Hak/IoHa HanpasastoLel; nepnoaa (4actToTbl) KonebaHUn HUTAHOTO
MasTHUKA OT AJIMHbI HUTK; Nepuoaa KonebaHni NPyKMHHOTO MaATHUKA OT Macchl rpy3a u
YKECTKOCTU MPYXKUHbI; UCClef0BaHNE HE3aBUCMMOCTM Nepuoaa KonebaHuii HUTAHOro
MasTHUKA OT Maccbl rpysa. MpoBepKa yca0BUs paBHOBECUSA pblvara

1.30

dU3nyeckme ABNEHNA B NPUPOAE: NPUMEPDI ABUNKEHUA C PA3/IMYHBIMU CKOPOCTAMMU B
KUBOW N HEXKMBOW NpUpoAE, AENCTBUE CUbl TPEHUA B NPUPOAE U TEXHUKE, MPUANBLI U
OTNUBbI, ABUXKeHMe nnaHeT CONIHEYHOM CUCTEMBI, PEAKTUBHOE ABUMKEHME KUBbIX
OpPraHM3MOB, pblyaru B Tene Yes10BeKa, BANAHNE aTMOCHEPHOIO AABAEHUA HA KUBOW
OpraHusm, naaBaHue pblb, BOCMPUATME 3BYKOB }KUBOTHbIMM, 3EMNETPACEHME,
CelcMUYECKME BOIHBI, LLyHaMM, X0

1.31

TexHUYecKme yCTPoWCTBa: CNNMAOMETP, AATYUKM NONONKEHWUA, PACCTOAHUA U YCKOPEHMUS,
ANHAMOMETP, NOALWMNMHUKM, PaKeTbl, pblyar, NOABUMKHbIA U HENOABUKHbIN 610KHM,
HaK/I0HHaA NJI0CKOCTb, NPOCTble MexaHM3Mbl B BbITy, COObLLatOLLMECA COCYAbl, YCTPOWCTBO
BOZOMNPOBOAA, TMAPABANYECKMI Npecc, MaHOMETP, bapomeTp, BbICOTOMEP, NOPLLIHEBOWA
Hacoc, apeomeTp, 3X0/10T, UCNO/Ib30BaHMNE YNbTPa3BYyKa B BbITYy U TEXHUKE

TEM/IOBbIE ABJIEHNA

2.1

OCHOBHbIE NONOKEHUS MONEKYNAPHO-KMHETUYECKOM TEOPUM CTPOEHMA BelLecTBa. Moaenm
TBEPA0ro, XUAKOro 1 ra3006pa3HOro cocToaHUM BelecTsa. Kpuctananyueckme m
amopodHble Tena

2.2

[suxkeHue yacTu, BelecTBa. CBA3b CKOPOCTU ABUMKEHUA YACTUL, C TEMMNEPATYPON.
BpoyHoBcKoe asukeHune, andpodysns

2.3

CmaumBaHme U KanuanapHole ABNEHNA




2.4

Tennosoe pacuumpeHune n cxatume

2.5 TennoBoe paBHOBecue
6 BHyTpeHHAs aHeprus. PaboTa 1 Tensonepeaaya Kak cnocobbl U3MEHEHUA BHYTPEHHEN
' SHeprum
2.7 Buapl Tennonepegaymn: TeN10NPOBOAHOCTb, KOHBEKLUSA, U3NTyYEHME
HarpeBaHue u oxnaxkgeHue ten. Konmnyectso Tennotobl. YaenbHasa TENN0EMKOCTb:
2.8 Q=cm|\t,—1,)
3aKOH COXpaHEeHMs 3HEPr1K B TEMJIOBbIX NpoLLeccax. YpaBHeHWe TennoBoro banaHca:
2.9 G +0+..=0
NcnapeHue n kKoHaeHcauma. MIameHeHWe BHYTPEHHEN 3HEPIUM B MPOLECCE MCMAPEHMA U
210 KOHAeHcauun. Knunenune xugkoctu. YaenoHas tennoTa napoobpasosaHus: L=Q/m
2.11 Bna*KHOCTb BO3A4yXxa
MnaBneHue u Kpuctanamnsauma. UsmeHeHne BHyTPEHHEN SHEPTUM NMPU MJIABAEHUU U
Kpuctanansauuu. YaenbHas TenioTa NAaBAeHUA:
2.12 s 7
=
m
BHYTpeHHAR 3Heprusa cropaHuns Tonanea. YaenbHas Tennota cropaHus tonamea: g = Q/m
2.13
2.14 MpuHUMNbI paboTbl TennoBbix asuratenen. KN4 tennosoro gsuraTens
MpaKTuyeckme paboTbl
2.15

N3mepeHune yaenbHOM TENNOEMKOCTU METANIUYECKOTO LIMIMHAPA; KOIMYECTBa TENOThI,
NoNY4YEHHOro BOAON KOMHATHOM TemnepaTypbl GUKCMPOBAHHOM MacCbl, B KOTOPYHO




ONYLLEH HarpeTbii LMAMHAP; KOANYECTBA TEMJIOTbI, OTAAHHOIO HarpeTbiM LUIMHAPOM,
nocsie onyckaHus ero B Bo4y KOMHaTHOM TemMnepaTypbl; OTHOCUTENbHOM BAAXKHOCTH
BO34YyXa; YAE/NbHOMN TeN0Tbl NAaBAEHUA bda. ccneaoBaHue USMeHeHUA TemnepaTypbl
BOAbl NPY PA3/INYHbIX YCI0BUAX; ABIEHWA TeN100bmeHa NpU CMeWnBaHUN XON0LHOM U
ropsyeit BoAbl; NpoLecca ucnapeHunn

dunsmyeckmne aBneHns B npupoae: NOBEPXHOCTHOE HATAXKEHNE N KalNMUNNAPHbIE AB/IEHNA B

2.16 npupoae, Kpuctanabl B npupoge, nsnydyeHme ConHua, 3amep3aHne BOG0EMOB, MOPCKUE
6pu3bl; 06pasoBaHMe pockl, TYMaHa, MHesA, CHera
TexHUYecKne yCTpoMCTBa: Kanuansapbl, NPUMEpPbI UCMO/Ib30BaHWUS KPUCTANOB,

2.17 *KUOKOCTHbIA TEPMOMETP, AATYMK TEMMEpPaTypbl, TEPMOC, CUCTEMA OTOMNIEHMA AOMOB,
rMrpomMmeTpbl, NCUXPOMETP, NapoBas TypbuHa, gBUraTeNb BHYTPEHHEro CropaHus

3 SNNEKTPOMAIHUTHbIE ABNEHUA

3.1 dneKkTtpusayma ten. [lga Bnaa sNeKTpruyeckmx 3apagos

3.2 BsanmogaelictBune 3apsarKeHHbIX Ten. 3akoH KyioHa

3.3 3aKOH COXpaHEeHWUA 31IeKTPUYECKOro 3apasa

34 dnekTpuyeckoe none. HanpaXEHHOCTb 31eKTpuyeckoro nona. MpuHuMn cynepnosnuum

’ 3NEKTPUYECKUX Nosielt (Ha KauecTBEHHOM YpoBHe)
35 Hocutenn anektpuyeckmx 3apagos. [leiicTBMe 31eKTPUYECKOro NOS Ha SNeKTpUYeckue
' 3apAaapl. MPOBOAHUKN N ANINEKTPUKN

MOCTOAHHDIN 3NEKTPUYECKNI TOK. [leMCcTBMA aNeKTpUYecKoro Toka. Cuaa Toka.
HanpsaxeHue.

3.6 I=q/tIU=A/q
DIeKTpUYECcKoe CONPOTMBAEHME. YaAENbHOE 3/1EKTPUYECKOE COMPOTUBIEHME:

3.7 R =pl/S
3akoH Oma A/1a yyacTKa anektpuueckom uenum: | = U/R

3.8

3.9 MNocnepoBaTenbHOe coegMHEHWEe NPOBOAHMKOB:




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

I'Iapanneanoe coegnHeHne NpoBOAHUKOB PaBHOIo CONpPoOTUBNAEHNA!

R

2 .

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

CmellaHHble coeguHeHnsa nposoAHUKOB

PaboTa 1 MOLLHOCTb 3neKTpudyeckoro Toka. A = Ult, P = Ul

3.10

3aKoH [JKoyna — JleHua:
2z
3.11 Q: IT"-R-t
3.12 OnbIT IpcTega. MarHMTHoe nose NPAMOro NPoBoAHMKa C TOKOM. JIMHUN MAarHUTHOWM
' UHAYKLMM

3.13 MarHuTHoe nosie NOCTOAHHOIro MarHuTa. Bsanmogenictene NOCTOAHHbIX MarHUTOB

3.14 [ercTBne MarHUTHOro NOAA Ha NPOBOAHUK C TOKOM

3.15 OnbITbl ®apagen. ABneHUe 3NEeKTPOMaArHUTHON MHAYKUMK. Mpasuno fleHuya
MpaKTuyeckme paboTbl
N3mepeHMe 3N1eKTPUYECKOTO CONPOTUBAEHMA PE3NCTOPA; MOLLHOCTM SN1EKTPMUYECKOTO TOKa;
paboTbl 31€KTPUYECKOrO TOKa.
NccnepgoBaHme 3aBUCMMOCTM CUJIbl TOKA, BOSHUKAIOLWETO B MPOBOAHUKE (pe3ncTopsl,

3.16 JlaMMoYKa), OT HAaNPAXKEHWA Ha KOHLLAX NPOBOAHMKA; 3aBUCMMOCTM CONPOTUBNEHUS OT
O/IMHBbI NPOBOAHWMKA, NOWAAM €ero NoNepeyYHOro Ce4eHnA N yaenbHOro ConpoTUBAEHUA.
MpoBepKa NpaBuna oA INEKTPUYECKOrO HaNPAXKEHMA NPU NOC/e40BaATE/IbHOM
coeMHeHN NPOBOAHUKOB; NPaBuaa ANA CUAbl SNEKTPUYECKOro TOKa Npu napannenbHOM
coegMHEeHMM NPOBOAHMKOB (Pe3nCTOpPbl U NTaMMOYKa)
dusnyeckne ABNEHNA B NPUPOLE: SNEKTPUYECKME ABNEHUA B aTMOCHEpPE, INEKTPUYECTBO

3.17 *KUBbIX OPraHM3MOB, MarHMTHoe nose 3emnu, gpeid NoaCOB, POSb MarHUTHOIO NoAA ANs
U3HW Ha 3emne, NoNAPHOe CUAHKE

3.18 TexHU4YecKne yCTpoMCTBa: 3/1IeKTPOCKOM, aMnepMeTp, BOJIbTMETP, PEOCTaT, CHETUMK




3/1EKTPUYECKOM 3HEePrUM, SNEKTPOOCBETUTE NbHbIE NPUBOPDLI, HarpeBaTesbHble
anekTponpunbopbl (NpUMepbl), SNEKTPUYECKHUE NPELOXPAHUTENM, SNEKTPOMArHUT,
3/1eKTPOABUraTENb MOCTOAHHOIO TOKA, FeHepaTop NOCTOSHHOrO TOKA

3.19 DNeKTPOMarHUTHble BO/HbI. LLIKana a1eKTPoOMarHnMTHbIX BOH

3.20 JNlyyeBas mogenb ceeta. [NpamonnHeliHoe pacnpocTpaHeHne cBeTa

3.21 3aKoH oTpaxeHua ceeTa. [lhocKoe 3epKano

3.22 MpenomneHne ceeTa. 3aKOH NpPesIOM/IEHMA CBETA

3.23 Oucnepcuna ceeTa
JNnnza. Xopg nyyein B inH3e. PoKycHOe paccToAHUE AMH3bl. ONTUYeCcKaa cuna AnH3bl: D =

3.24 1F

3.25 [na3 Kak onTuyeckasa cuctema. OnTuyeckmne npmnbopsbl
MpakTnyeckne paboTobl
N3mepeHure onTuYecKkomn cusbl cobmpatoLlen NnMH3bl; POKYCHOTO paccToAaHMA cobupatowen
JIMH3bI (N0 CBOMCTBY paBEHCTBA Pa3mMepoB NpeaMeTa U 30bparkeHuns, Korga npeamer

3.26 pacnonoxeH B ABOMHOM GOKyce), NoKasaTensa NpesioMieHuna CTekna.
NccnepgoBaHue cBOMCTBA M306parKeHUs, NOY4EHHOIO C MOMOLLbIO cobupatoLLel NH3bI;
n3meHeHMA GOKYCHOIo PAcCTOAHWUA ABYX COXKEHHbIX INH3; 3aBUCUMOCTM Yra
npesaomMaeHusa CBETOBOro Nyya OT yraa NageHuA Ha rpaHuue «Bo34yX — CTEKA0»

3.97 ®usnyeckme asneHna B npupose: 3atmeHuna ConHua v JlyHbl, uBeTa Ten, onTUYeckue

’ ABNeHus B atmocdepe (uBeT Heba, pedpakuma, pagyra, MUpax)

3.28 TexHU4YecKne ycTpoMCTBa: OYKM, Nepuckon, poToannapart, ONTUYECKUE CBETOBOAbI

4 KBAHTOBbIE ABJIEHUA

4.1 PaanoaktMBHOCTb. Anbda-, 6eTa-, ramma-usnydyeHus. Peakumm anbda-un 6eta-pacnaga

4.2 OnbiTbl Pe3epdopaa no pacceaHuto anbda-yactuy, MaaHeTapHaa moaenb aToma

4.3 Cocras aTomHoro aapa. 1sotonel

4.4 MNepuog nonypacnaga aToMHbIX A4ep

4.5 AlpepHble peakuuun. 3aKOHbl COXpaHEeHUA 3apAa0BOro U MacCoBOro Yncen

4.6 Pur3mnyeckne ABNEHNA B NPUPOLAE: eCTECTBEHHbIN PAAMOAKTUBHbIA GOH, KOCMUYECKME NTyuH,

PaAMOaKTUBHOE U3/TyYEHUE NPUPOAHbIX MUHEPAIOB, AENCTBUE PAaANOAKTUBHbIX




M3ﬂy‘4€HMl>'l Ha OpraHn3m 4esioBeKa

4.7

TexHuyecKkne yCTpOﬁCTBaZ CneKTpockon, MH,CI,MBI/I,CI,yafIbeIﬁ A03NMETP, Kamepa BunbCcoHa,
AOEPHAA SHepPreTuKa




YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MNMPOLECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI /1A YHEHUKA

e dusnKa: 7-1 Knacc: 6a30BbIi ypoBeEHb: y4ebHUK; 3-e n3gaHue, nepepaboTtaHHoe MepblWKUH U.M.,
MBaHoB A.WN. AKumoHepHoe obuecTBo «M3aaTenbcTBo «lpocBelleHne»

e ®usmKa: 8-i Knacc: 6a30BbIN ypoBEHb: y4ebHWUK; 3-e n3gaHune, nepepabotaHHoe MepbIWKUH U.M.,
MBaHoB A.WN. AKumMoHepHoe obuecTBo «M3aaTenbcTBo «lpocBeLleHne»

e ®du3nKa: 9-i Knacc: 6a30BbIM ypoBEHb: Y4eOHUK; 3-e n3gaHune, nepepabotaHHoe MepbiwKnH U.M.,
l'yTHUK E.M., MBaHOB A.U. 1 ap. AKumnoHepHoe obuiectBo «M3agatenbcTso «lMpocseleHne»

METOAUNYECKUE MATEPUAbI O1A YYUTENA

LUNPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbl CETU UHTEPHET

Caut PELLY O3






