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INOACHUTEJIBHASA 3AIINCKA

MMporpamMma Mo (M3MKe Ha YPOBHE OCHOBHOrO 06Llero 06pa3oBaHUA COCTaB/ieHa Ha
OCHOBe MONOXEHWI N TpebOBaHMIA K pe3y/nbTaTaM OCBOEHMS Ha 6a30BOM YpPOBHE OCHOBHOM
06pasoBaTefibHOM nNporpammbl, MpeactaBneHHblX B ®PrOC OO0, a TakKke C Y4ETOM
(befepanbHOM paboyelt Mporpammbl BOCMWUTaHMs M KoHuenuuu npenofaBaHUs Yy4ye6GHOro
npegmerta «PuU3nNKa».

CofepxaHne  nporpammbl MO (PM3MKe  HanpasneHO  Ha  (hopmmpoBaHue
€CTECTBEHHO-HaY4YHON rPaMOTHOCTM O0OYYalOLMXCA WM OpraHuM3auuio U3ydeHns (U3NKKM Ha
[eATeIbHOCTHON OcHoBe. B nporpamMme no (hM3MKe YYUTLIBAKOTCA BO3MOXHOCTM Y4YeBHOro
npeaMeta B peanmsaumm TpeboBaHui P®ProC OOO K nnaHMpyembiM IMYHOCTHLIM 1
MeTanpegMeTHbIM  pe3ynbTaTaM  00yyeHMsi, a  TaKkKe  MeXnpeaMeTHble  CBA3M
€CTECTBEHHO-HaYUHbIX YUYeOHbIX NPeLMeTOB Ha YPOBHE OCHOBHOIO 06LLero o6pasoBaHus.

MporpamMma no hu3nKe ycTaHaBNMBaeT pacrpefenieHre yyebHOro matepuana rno rogam
00yyeHuna (no Knaccam), npegniaraetT MNPUMEPHYKO MOC/MEA0BATE/IbHOCTL  U3YYEHUA TeEM,
OCHOBaHHYHD Ha JIOTMKe pas3BUTUA TMPEAMETHOr0 CofepXaHus W y4éTe BO3PACTHbIX
0C06EHHOCTE 06YUHatoLLMXCA.

MporpamMa no (u3uke paspaboTaHa C LEeMbI0 OKa3aHWA METOLMYECKON MOMOLLM
YUUTENIO B CO3AaHMK paboyeld Nporpammel Mo y4ebHOMY npeamMeTy.

Pu3mka ABNSETCH  CMCTEMOOOPA3YHOWMUM AN eCTeCTBEHHO-HAYYHbIX  Y4YeOHbIX
NpesMeToB, NOCKO/bKY (PU3NYECKME 3aKOHbI /IEXAT B OCHOBE NPOLIECCOB U ABMEHUI, N3YyYaeMbIX
XUMUER, Buonornen, acTpoHoMmuen U  (U3MYECKON reorpaduein, BHOCUT BKIag B
€CTECTBEHHO-HaYUYHYIO KapTUHY MUpa, NpefocTasnseT Hanbosee AcHble 06pasLbl NPUMEHeEHUA
Hay4HOro MeToja No3HaHus, TO eCTb CNOCO6a NOMYYeHNs JOCTOBEPHbIX 3HAHWUIA O MUpe.

OpfHa 13 rnaBHbIX 3a4ay (Pr3nyeckoro obpasoBaHns B CTPYKTYpe 06LLero obpasoBaHus
COCTOMT B (POPMMUPOBAHUMN €CTECTBEHHO-HAy4YHOM [pPamMOTHOCTM W WHTepeca K Hayke Yy
obyuaroLmxcs.

N3yueHne ¢u3mkn Ha 6a30BOM YpPOBHE MpegnonaraeT OBfaAeHUe CreayroLwnumm
KOMMETEHTHOCTAMM, XapaKTepu3yHLLMMN eCTECTBEHHO-HAYUYHYHO rPaMOTHOCTb:

. Hay4HO 0OBACHATbL SABNEHWS;
. oueHmBaTb U MNOHNMATb 0COBEHHOCTM Hay4HOro nccnegosaHuA;
. MHTEPNPETUPOBaTL [AaHHbIE W WCMNO/Ib30BaTb Hay4dHblE [AOKa3aTesbCTBa A4

MoJly4eHNs BbIBOAOB.

Llenn n3yuyeHus (U3VMKM Ha YpPOBHE OCHOBHOrO 06Llero obpasoBaHVs OMpefenieHbl B
KoHuenuun npenogasaHns yuyebHoro npeameTa «®Pusmka» B 06pa3oBaTe/IbHbIX OpraHmn3aumsx
Poccuiickon  ®eflepauun, peannsyrolmMx OCHOBHble 00Lleobpa3oBaTe/ibHble MPOrpammbl,
yTBepPXAEHHON pelleHnem Konnermv MuHUCTepCTBa MpocBeLleHnst Poccuiickoin depepaumn
(npoTtokon o1 3 gekabpsi 2019 r. Ne MK-4BH).

Hean nzyvyenus pU3NKu:

. NpuoGpeTeHNe MHTEpeca W CTPEMIEHUS 06YYaIOLLMXCS K Hay4HOMY M3Y4YeHWio
MPUPOAbI, PA3BUTUE UX UHTENNEKTYa/bHbIX 1 TBOPYECKMX CMOCOGHOCTEIA;
. pasBuTMe MNpPeAcTaBfeHMiA 0 HayyHOM MeToAe MO3HaHUsS M (hOpPMUPOBaHME

MNCCeaoBaTe/ibCKOro OTHOWEHUA K OKPY>XatoLLUM ABNEHUAM;



. (hopmMMpoBaHMEe Hay4HOr0 MUPOBO33PEHWSI KaK pe3ynbTaTa W3YYeHUs OCHOB
CTPOEHUS MaTePUM 1 (hyHAAMEHTa/IbHbIX 3aKOHOB (IU3NKN;

. (hopMUpOBaHME MpPeACTaBNeHniA O ponnM  (U3MKKM  ONA  pasBUTUS  APYrux
€CTeCTBEHHbIX HayK, TEXHUKW 1N TEXHONOTUiA;
. pa3BUTMe NpeACTaBleHU O BO3MOXHbIX Chepax OyayLield NpoecCUoHaIbHOM

[eATeNbHOCTW, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K [AasibHelilleMy O06y4YeHuo B 3TOM
Hanpa./eHNM.

[locTKeHMe 3TMX Leneli nporpaMmMbl Mo (M3MKE Ha YPOBHE OCHOBHOrO OO6LLEro
06pa3oBaHUs 06eCneunBaeTCs PeLeHNEM CneayoLLyX 3aaay:

. nprobpeTeHe 3HaHWI O [AUCKPETHOM CTPOEHUM BELLECTBA, O MeXaHUYeCKMX,
TEnI0BbIX, ANIEKTPUYECKNX, MAarHUTHbIX W KBAHTOBbIX ABNEHUSAX;

. npuobpeTeHne YMEHWIA OMUCbIBaTb W OOBACHATL (IM3NYECKME SBMEHUA C
MCNONb30BaHMEM MOJTYYEHHbIX 3HAHWIA;

. OCBOEHWe MEeTOAO0B PeLleHUs NMPOCTeMLMX PacyHéTHbIX 3a4ay C MUCMOoJb30BaHNEM
(hM3NYECKNX MOZesei, TBOPUECKUX U NPAKTUKO-OPUEHTUPOBaHHbIX 3a4ay;

. pasBuTMe YMeHWW Habnwgatb NPUPOLHbIE SBMIEHWA W BbIMOMHATL OMbIThl,

nabopatopHble  paboTbl W 3KCMEepPUMEHTa/IbHble  UCCMEA0BaHWA C  WUCMO/b30BaHWEM
N3MepuTeNbHbIX NPUBGOPOB;

. OCBO€EHMe NpPUEMOB paboTbl C MH(opMaLmeld (hM3NYECKOro CoAepXKaHus, BKOYas
NH(OPMALMIO O COBPEMEHHbLIX LOCTVMKEHUAX (PU3MKK, aHa/IM3 UM KPUTUYECKOEe OLieHMBaHue
NHopMaLmu;

. 3HAaKOMCTBO CO cpepaMu MNPOMECCUOHAILHOW [eATeNIbHOCTU, CBA3aHHLIMU C
(PM3NKON, N COBPEMEHHBLIMU TEXHOMOTMSAMWU, OCHOBAHHBLIMW Ha [LOCTUKEHUAX (PU3NYECKOW
HayKu.

Ha n3yyeHne hm3nkn (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHMs
oTBoAMTCS 238 YacoB: B 7 Knacce — 68 yacoB (2 Yaca B Heflento), B 8 Knacce — 68 yacos (2 Yaca B
Hefeno), B 9 Knacce - 102 yaca 3 yaca B Hefento).

MpepnaraembliA B nporpaMMe Mo (u3nke nepeyeHb N1abopaTtopHbIX paboT U OMbITOB
HOCUT PeKOMeHZaTe/bHbIA XapakTep, yunTenb Aenaet Bbl6op NpoBefeHNs nabopaTopHbIX paboT
MW ONbITOB C YY4€TOM  WHAMBMAYabHbIX ~ OCOGEHHOCTel  OOyvatoLlMxcs,  CnucKa
9KCMEepUMEHTaNIbHbIX  33flaHWi, npegfiaraeMblX B pamMKax OCHOBHOMO rOCyfapCTBEHHOrO
3K3ameHa o (hr3mkKe.



COJAEP)KAHUE OBYYEHUA

7 KVIIACC

Pa3nen 1. ®u3uka u eé pojib B IO3HAHMU OKPY:KAIOLIEr0 MUpa.

du3nKa — Hayka 0 npupode. ABneHuUs NpupoLbl. PU3NYECKME ABMEHNA: MeXaHUYecKue,
TEn0Bble, 3/IEKTPUYECKME, MATHUTHbIE, CBETOBbIE, 3BYKOBbIE.

®Pu3nyeckne BeNNUUHbL. V3mepeHWe (U3NYECKUX BeNUUYUH. DUsnYeckme npuoopbl.
MorpeLwHoCcTb N3MepeHnii. MexxayHapoaHas cucteMa eanHuL,

Kak qm3nka n gpyrve ectecTBeHHble HayKuv U3y4yaloT Npupogy. EcTecTBeHHO-Hay4HbIN
MeTO4 NO3HaHWA: HabMgeHue, MNOCTaHOBKAa Hay4yHOro BOMPOCA, BbIABUXKEHWE TUMOTES3,
9KCMEPUMEHT MO NpOBepkKe runotes, 060bACHeHWEe Habnwgaemoro ssfeHWUs. OnucaHue
(hM3NYECKNX ABMIEHWIA C MOMOLLbIO MOAENEN.

Hemoncmpayuu.

1. MexaHWn4eckue, TennoBble, 3NEKTPUYECKNE, MArHUTHbIE, CBETOBbIE ABMEHNS.

2. ®u3nyeckme npubopbl U nNpoueaypa NPSMbIX U3MEPEeHWIn aHaIoroBbIM 1 LIMPOBLIM

npnéopom.

Jlabopamopnwvie padbomot u onvimol.

OnpegeneHvie UeHbl fefeHNs LWKa/bl U3MePUTENbHOro npuobopa.
13mMepeHme paccTosHWA.
3mepeHre 06bEMA XXMAKOCTU 1 TBEPAOIO Tena.
OnpefeneHvie pasmepoB MasibIX Tes.
3mepeHvie TemnepaTypbl NpyY MOMOLUM KUAKOCTHOIO TepMOMETpa M [artymka
Temnepartypbl.
6. lpoBedeHne wuccnefoBaHWA MO NPOBEPKE TMMOTe3bl: AabHOCTb MOMETa LUAPUKa,
MYLLEHHOr0 ropu30HTaNIbHO, TeM 60/bLUe, YeM 60/IbLUE BbICOTa MYCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CTpoeHve BellecTBa: aToMbl U MOMIEKYNbI, WX pa3mepbl. OnbITbl, [OKa3blBatoLyme
[ANCKPETHOE CTPOEHME BeLLecTBa.

[BvKeHne uvacTuy, BewlecTBa. CBSA3b CKOPOCTW ABVDKEHMSI 4acTuL, C TemnepaTypou.
BpoyHOBCKOe [ABWXeHWE, Anddy3ns. BaanmofeicTBue 4acTuL, BeLlecTBa: MNPUTSHXKEHVE U
OTTa/IKMBaHMeE.

ArperatHble COCTOSHUA  BELUECTBa: CTPOEHME Tra30B, >KMAKOCTEM W TBEPAbIX
(Kpuctannmyeckmx) Ten. B3aMMOCBSI3b MeXAY CBONCTBAMW BELLECTB B PasHbIX arperaTHbIX
COCTOSIHUAX N UX aTOMHO-MOJMEKY/IAPHBbIM CTPoeHneM. OCOBEHHOCTU arperaTHbIX COCTOSHWIA
BOABbI.

Hemoncmpayuu.

1. HabniopeHne 6pOyHOBCKOr0 ABUKEHNS.

2. HabnwoaeHve anddysuu.

3. HabnogeHve SBNeHNA, 00bACHAIOLWMXCA NPUTSHIKEHMEM WX OTTa/IKUBAHMEM YacTuL

BeLLeCTBa.

Jlabopamopnwvie padbomot u onvimel.

1. OueHKa anameTpa aToMa MeTO0M psoB (C UCMob30BaHNEM (hoTorpaduii).

2. OnbITbl N0 HAGNKOAEHMIO TEMNOBOrO PacLUMPEHUS Fa3oB.

3. OnbITbl N0 06HAPYXXEHWNIO AENCTBUSA CUN MONEKYNSAPHOTO NPUTSHKEHNS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

agprwdhdE



MexaH14yecKoe [BMXXeHMe. PaBHOMEPHOE W HepaBHOMepHOe [BMXeHue. CKOpOoCTb.
CpefHss CKOpOCTb NPU HePaBHOMEPHOM ABWKEHUMW. PaCUéT NyTn 1 BPEMEHM [BMXKEHUS.

fBneHne MHepuun. 3aKOH WHepuun. B3aMMopeicTBMe Ten KakK MpuyMHa M3MeHeHUs
CKOPOCTW [BWXXeHUA Ten. Macca Kak Mepa WHepTHOCTM Tena. MMnoTHocThb BellecTBa. CBA3b
MNOTHOCTM C KOJIMYECTBOM MOJIEKY/ B eUHNLE 00bEMA BeLLeCTBa.

Cuna Kak XxapakTepuctuka B3ammogencTema Ten. Cuna ynpyroct n 3akoH [yka.
i3mepeHve cu/ibl C MOMOLUBIO AMHAMOMETpA. HABMeHWe TArOTeHWs U cuna Taxkectn. Cuna
TSXKECTWM Ha Apyrux nnaHetax. Bec Tena. HeBecomocTb. CnoXeHue Cwn, Hanpas/ieHHbIX MO
OAHOV npamoli. PaBHogelicTBytoWwasa cun. Cuna TpeHns. TpeHWe CKOMbXEHUS U TPeHWeE MOKOS.
TpeHne B NpUpPoAe N TEXHUKE.

Hemoncmpayuu.

HabntofieHre MexaHWYeCKoro ABMXXEHUA Tena.

13MepeHme CKOpOCTU NPAMOSIMHEAHOTO ABUMXKEHUS.
HabntofeHve aBneHns NHepLmn.

HabntofeHve N3MeHeHNs CKOPOCTM NpK B3aMMOAENCTBUM TeN.
CpaBHeHWe Macc No B3auMOLENCTBUIO Te.

CnoxkeHve cun, HarpasieHHbIX N0 OAHON NPSMOMN.

Jlabopamopnwvie padbomot u onvimol.

1. OnpepgeneHve CKOPOCTM PaBHOMEPHOrO ABWXXeHMS (Lapuka B XXUAKOCTW, MOZenu

3NIEKTPUYECKOr0 aBTOMOOU/IA U TakK Janee).
2. OnpefeneHvie cpefHen CKOPOCTW CKONbXEHWUS 6pycka MW Liapuka Mno Hak/IOHHOM
MIOCKOCTMW.

3. OnpepgeneHne NOTHOCTX TBEPAOrO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb PacTsXXeHus (deopmauun) npy>KuHbl OT
MPUNOXEHHOW CUNbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CWU/Ibl TPEHUS CKOMbXEHUS OT Beca Tena u
XapaKTepa ConpukKacaroLLmMXcs NOBEPXHOCTEN.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

[asneHne. Cnocobbl yMeHbLUEHNS U YBENIMYEHUA faBneHns. JaBneHuve rasa. 3aBucMocTb
[laB/IeHNs rasa ot 06bEMa, Temnepatypsl. Nepefaya faBneHns TBEPAbIMU Tenamu, XULKOCTAMU
N razamu. 3akoH [Mackans. MNHeBMaTMyeckre MalluHbl. 3aBUCUMOCTb AaBNEeHUsA XWUAKOCTU OT
rnybuHsl. ugpoctatMyeckmin - napagokc. Coobwarowmecs  cocygbl.  'mapasnnyeckue
MexaHMN3Mbl.

ATmoctepa 3emnm 1 aTMocepHoe AaBneHume. MpuuUMHbI CyLLECTBOBaHMS BO3AYLLIHOM
06o0504kn 3emnin. OnbIT Toppuyennn. V3mepeHne aTMocqepHOro fasneHus. 3aBUCUMOCTb
aTMOC(DepHOro AaBfieHWs OT BbICOTbl Haj YpoBHeM Mops. [pubopbl AN U3MepeHus
aTMOC(EPHOT0 AaBNeHMS.

[elicTB/E XXMAKOCTW 1 rasa Ha Norpy>XéHHoe B HUX TeNo. BbiTakmBaroLas (apxvmeaoBsa)
cuna. 3akoH Apxumega. NnasaHue Ten. BosgyxonnasaHue.

Hemoncmpayuu.
3aBMCMMOCTb [aB/ieHUs rasa oT Temneparypbl.

Mepefaya fAaBneHNs XXULKOCTLIO U ra3oM.
CoobuaroLyecs cocyfpl.

"'MapaBMyecKunin npecc.

MposBeHve AeNCcTBMS aTMOCHEPHOro 4aBieHNs.

ok ownE
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3aBMCMMOCTb  BbITA/IKMBAKOLLEA CWUbl OT 06bEMA MOTrPYXEHHOW uacTW Tena U
MAOTHOCTM XXNAKOCTH.

PaBEHCTBO BbITa/IKMBAIOLLEI CUMbl BECY BbITECHEHHOM XUAKOCTY.

YcnoBve nnaBaHWs Ten: NnaBaHWe WM MOFPYy)XeHWe Ten B 3aBUCKMMOCTM OT
COOTHOLLEHWMS NNOTHOCTEN Tena n XXMAKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

ccnepoBaHue 3aBMCMMOCTU Beca Tefla B BOAe OT 00bEMa NOrpy>KEHHOMN B XXMAKOCTb
yacTu Tena.

OnpepeneHvie BbITAIKUBAIOLLEA CWAbl, AEACTBYIOWEA Ha Teno, MOrpy>xéHHoe B
XNIKOCTb.

MpoBepka He3aBMCMMOCTU BbIT/IKMBAIOLLEN CWU/bl, AEWCTBYIOLLEA Ha Teno B
YXMAKOCTK, OT Macchbl Tena.

OnbITbl, AEMOHCTPMPYIOLLME 3aBUCUMOCTb BbITaNKMBAIOLLEN CUNbI, AEMCTBYIOLLEN Ha
TEeNo B XXUAKOCTK, OT 06bEMA NOrPY>KEHHON B XMAKOCTb YacTh Tena v OT MAOTHOCTU
XNAKOCTW.

KOHCTpyupoBaHMe apeomeTpa WAM KOHCTPYMpOBaHME NOAKW W onpefeneHve eé
rpPy30no4bEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
MexaHunyeckas pabota. MOLHOCTb.
MpocTble MexaHu3Mbl: pblyar, 670K, HakMOHHAsA MI0CKOCTb. [1paBuno paBHOBECUS

pblvara.

MprMeHeHWe NpaBuia PaBHOBECUS pbluara K 6/10Ky. «30/10T0e MPaBUIo» MEXaHUKM.

KM npocTbix MexaHn3moB. pocTble MexaHW3Mbl B ObITY 1 TEXHUKE.
MexaHnyeckaa aHeprnsa. KuHeTMyeckaa W noTeHUuanbHasa 3Heprud. [lpeBpatleHue
OHOIO BMJA MEXaHNYECKOW 3HEPTUN B IPYroin. 3aKOH COXPaHEHNs 3HEPTUN B MEXaHUKE.
Hemoncmpayuu.

1.

MprMepbl MPOCTbIX MEXAH3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1.

2.
3.
4.
8 KUIA

OnpegeneHvie paboTbl CUMbl TPEHUA MPU  PABHOMEPHOM [BVXKEHUW Tena Mo
rOPU30HTa/IbHOW NMOBEPXHOCTH.
VccnefoBaHune yCNOBUIA paBHOBECUSA pblyara.
3mepeHne KM/, HaKNOHHOM NAOCKOCTW.
3yuyeHure 3aKoHa COXpaHeHWst MeXaHUYEeCKO SHepruu.
CC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHbIE NONOXEHUS MOI'IeKyfIFIpHO--KI/IHeTI/Il—IeCKOI\/'I TEOPUN CTPOEHUA BELLIECTBA. Macca

M pasm
MOJIEKY/T

epbl aTOMOB ¥ MOfieKy/n. OnbiThbl, MNOATBEPXKAAIOLLME OCHOBHbIE  MOOXKEHNS
SIPHO-KMHETUYECKOI TEOPUN.

Mogenu TBEPAOIO, XXMAKOro 1 raso06pasHOro CoCTosHMI BelecTsa. Kpuctannnyeckme um
amopHble Tena. O6bACHEHNE CBOWCTB ra3oB, XWNAKOCTEN U TBEPAbLIX TEM HA OCHOBE MOMIOXKEHNIA

MONEKYN

ﬂpHO--KI/IHeTVILIeCKOI7I Teopun. CmauvBaHne w KanunnsapHble fABneHUA. Tennosoe

pacLUMpPeHNE 1 CKaTue.

Temnepatypa. CBsis3b TemmepaTypbl CO CKOPOCTbHO TEMIOBOTO ABMXXEHMSI YaCTULL.
BHyTpeHHss 3Heprusi. Cnocobbl M3MEHeHUs BHYTPEHHel 3Hepruw: Tennonepejada W
CoBepLLEeHVe paboTbl. Buapl Tennonepeaaymn: TennoNPOBOAHOCTb, KOHBEKLMS, N3/TyUEHNeE.



KonnyecTBo TennoTbl. Y[enbHas Tenjo8MKOCTb BellecTsa. TensoobmMeH U TernsoBoe
paBHOBeCVe. YpaBHeHMWe TensnoBoro 6anaHca. lMnaBneHWe 1 OTBepAeBaHWE KPUCTAIIMYECKUX
BELLECTB. Y[enbHad Tensota nnasfeHus. [lapoobpasoBaHve W KOHAeHcauus. VicrnapeHwe.
KvuneHve. YpenbHas Tensiota napoobpasoBaHus. 3aBMCUMOCTb TemnepaTtypbl KUMEHUs OT
aTMOC(EPHOTO AaBNeHMS.

Bna)xHocTb BO3ayXa.

3Heprua Tonnnea. Y aenbHaa Tennota cropaHus.

MpuHUMnbl paboTbl TennoBbix Asuratenein KM Tennosoro pasurartensi. TennoBble
[BUraTenn 1 3alimTa OKpy)XXatoLLei cpeabl.

3aKOH CoXpaHeHWs 1 MPeBpaLLEHNS SHEPTUN B TEMNJIOBbLIX NMpoLeccax.

Hemoncmpayuu.

HabntoeHve 6pOyHOBCKOIO ABUXEHMS.
HabntogeHve andhysuu.
HabnoaeHne SBNeHnin CMaumBaHna U KanuanapHbIX SBIEHWA.
HabntofieHve TennoBoro paclunpeHmns Ten.
3MeHeHMe faBneHns rasa npyu u3MeHeHn 06bEmMa N HarpeBaHUM U OXNaXKAEHUN.
[MpaBuna n3mepeHUs Temnepartypbl.
Buabl Tennonepegayn.
OxnaxeHvie npy CoBepLIEHNN paboThbl.
HarpesaHue npu coBepLUeHUM paboTbl BHELLHUMYW CUMaMMU.
. CpaBHeHMe TenIoEMKOCTE pa3/INYHbIX BELLECTB.
. HabntogeHne KmuneHus.
. HabnogeHve nocToaHCTBA TEMMepaTypbl MPK N1aBaeHUN.
13. Mogenu TennoBbIX ABUrartenein.
Jlabopamopuvie padomol u onvimel.
OnbITbl M0 06HAPYXXEHUIO AENCTBUSA CUN MONEKYNAPHOTO NMPUTSHKEHNS.
OnbITbl M0 BbIPALLMBAHUIO KPUCTA/II0B MOBAPEHHON COMN UK caxapa.
OnbITbl NO Ha6/IOAEHNIO TEMNJIOBOIO PaCLLUMPEHNSA ra30B, XUAKOCTEN 1 TBEPABLIX Ten.
OnpefeneHvie faBeHnNs Bo3ayxa B 6a11oHe wnpuua.
OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb [aB/ieHMs BO3gyxa OT ero 06béma u
HarpeBaHna NN OXNaXKAeHUS.
6. lpoBepka ruvnoTe3bl JIMHEAHOW 3aBUCUMOCTM [/MHbI CTOMOMKA >KUAKOCTU B
TEPMOMETPUYECKON TPYyOKe OT TeMnepaTtypsbl.

7. HabnogeHne n3MeHeHWsi BHYTPEHHEN 3Heprum Tena B pe3ynbTaTe Tensonepegayn u

paboTbl BHELLHUX CUJI.

8. ViccneposaHue SBIeHNS Tena006MeHa Npy CMeLLMBaHNM XO/TIOAHOIN U ropsveil BoAbl.

9. OnpefeneHve Ko/iM4YecTBa TensoTbl, MOMYYEHHOro BOAOW NpU  TenjoobmMeHe C

HarpeTbiM MeTa/I/INYECKUM LUINHLPOM.

10. OnpepfeneHune yaenbHOM TENIOEMKOCTI BeLLECTBA.

11. ViccnepoBaHme npouecca ncnapeHus.

12. OnpegeneHve OTHOCUTENIbHON BNaXXHOCTU BO3AyXa.

13. OnpepfeneHue yaenbHOM TeNN0TbI NAaBMEHWS NbJa.

Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

AnekTpusauma Ten. [sa poja 3NeKTpUYeckux 3apsgoB. B3avmopeinctsue 3apseHHbIX
Ten. 3akoH KynoHa (3aBMCMMOCTb CWbl B3aUMOLEWCTBUA 3apsXEHHbIX Ten OT BeIMYMHbI
3apsAf0B U PacCTOSAHNUA MeXAy Tefiamu).
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AnekTpuyeckoe none. Hanps>kEHHOCTb 3M1EKTPUYECKOro nongd. MpuHUMn cynepnosnuumn
3NIEKTPUYECKUX NOJEN (HA KAYECTBEHHOM YPOBHE).

HocuTenn anekTpuyeckmx 3apafoB. ONEeMEHTapHbIA 3NneKTpuyeckunii 3apsg. CTpoeHue
atoma. MpoBOAHUKM U AN3NEKTPUKN. 3aKOH COXPaHEHUS 3N1eKTPUYECKOro 3apsaja.

JNeKTPUYECKNA TOK. YCNOBMSI CYLLECTBOBAHWSA 3/IEKTPUYECKOTO TOKa. CTOYHMKM
MOCTOAHHOIO TOKa. [eCTBUA 3MEKTPUYECKOro Toka (TensioBoe, XMMWUYECKoe, MarHWTHOe).
DNEKTPUYECKMNIA TOK B XXMAKOCTAX U rasax.

AnekTpuyeckas uenb. Cuna TOKa. OnekTpuyeckoe HanpskeHwe. ConpoTUB/EHUE
NMPOBOAHWKA. Y [eNbHOe CONpoTuBfeHNe BellecTBa. 3akoH Oma [Ans  ydacTka Lenwu.
MocnenoBaTenbHOE U NapaienibHoe CoefUHeHNE NPOBOAHNKOB.

PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOro ToKa. 3aKoH [xoyna—/leHua. dneKTpuyeckume Lenm
M NOTPeOUTENN 31EKTPUYECKON 3HEPTM B BbITY. KOPOTKOE 3aMblKaHMe.

[MOCTOAHHbIE MarHWTbl. B3aumopgencTeBMe MOCTOSHHBIX MarHUTOB. MarHuTHOe mone.
MarHuTHoe nosne 3eMnn U ero 3HayeHue A1 Xu3Hu Ha 3emne. OnbIT SpcTega. MarHuMTHoe nosne
3NEeKTPUYECKOro ToKa. MprmMeHeHne 3NeKTPOMarHUTOB B TeXHWKe. [eiicTB1E MarHUTHOro nons
Ha MPOBOAHWMK C TOKOM. OfieKTpoaBuratens MOCTOAHHOINO TOKa. lcnosnb3oBaHue
aNeKTpoABUraTenel B TEXHUYECKNX YCTPOMCTBAX M HA TPaHCMopTe.

OnbiTbl  Papages. HABNeHMe  3NEKTPOMarHWTHOM  MHAYKUMW. [paBuno  JleHua.
AnekTporeHepatop. Cnocobbl MOMYYEHUS 3NEKTPUYECKON 3HEPrun. ONeKTPOoCTaHuuM Ha
BO30OHOB/AEMbIX UCTOYHUKAX SHEPTUN.

Hemoncmpayuu.

dnekTpusauma Ten.
[1Ba pofia aneKTPUYeCKMX 3apsagoB M B3aMOAECTBIE 3apsXKEHHbIX Te.
YCTPOWCTBO 1 AelACTBME 3N1eKTPOCKONMa.
AnekTpocTaTnyeckKas NHAYKLMS.
3aKOH COXpaHeHWs 3NIEKTPUYECKNX 3apAa0B.
[MPOBOAHUKM U AU3NEKTPUKN.
MogenupoBaHue CUNOBbIX IMHWIA 3N1EKTPUYECKOTO NONS.
ICTOYHWMKM NOCTOAHHOIO TOKA.
[elicTBMA 3NeKTPUYECKOro TOKa.
. DNEKTPNYECKUNIA TOK B XXNAKOCTK.
. [a30BbIl paspsg.
. VI3mepeHue cusbl Toka aMnepMeTpom.
. VI3mepeHne aneKTpnYecKoro HanpsaXeHns BO/IbTMETPOM.
. PeocTtaT 1 marasvH conpoTUBAEHWIA.
. B3aumogenctame nocTOAHHbIX MarHUTOB.
. MogenuposaHvie HEBO3MOXXHOCTU pasfie/ieHns NostoCcoB MarHUTa.
. MogenmpoBaHme MarHUTHbIX MO/el NOCTOSAHHbIX MarH1TOB.
. OnbIT OpcTesa.
. MarHuTHoe nose ToKa. QNEKTPOMArHUT.
. [lericTBME MarHUTHOIO MO/ Ha NPOBOAHUK C TOKOM.
. DneKTpoasuraresib NOCTOAHHOIO TOKa.
. iccnepoBaHme ABNEHNSA 3NEKTPOMArHUTHON MHAYKLUN.
. OnbITbl Papages.
. 3aBUCMMOCTb Hanpas/ieHUs UHAYKLMOHHOIO TOKa OT YC/TI0BUIA ero BO3HUKHOBEHMS.
. DNeKTporeHepaTop NOCTOAHHOIO TOKa.
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Jlabopamopnusie pabomul u onvimot.
OnbITbl M0 HAGNMIOAEHMIO 3N1EKTPU3ALUN TEN MHAYKLMERN 1 MPU COMPUKOCHOBEHUN.
WccnepoBaHue 1encTBUA 3N1eKTPUYECKOr0 NONSA Ha NPOBOAHWUKIA U AN3NEKTPUKM.
Co6opka 1 nNpoBepKa paboTbl 3/1EKTPUYECKOIA Lien NOCTOSAHHOIO TOKa.
13mepeHvie 1 perynmpoBaHmne Cusbl TOKa.
13mepeHre 1 perynnpoBaHue HanpsxeHus.
ccnepoBaHue 3aBUCUMOCTM CUITbI TOKA, MAYLLIETO Yepes3 pe3ncTop, OT COMPOTUB/EHUS
pe3nCcTopa 1 Hanps>KeHNa Ha pPe3ncTope.
7. OnbITbl, [OEMOHCTPUpPYIOLLME  33BUCUMOCTb  3/IEKTPUYECKOTO  COMPOTUB/IEHUS
NMPOBOAHWKa OT ero A/IMHbI, NAOLAaAN NOMEPEYHOro ceveHnsa N matepuana.
8. lMpoBepka npaBW/a CMOXEHWUS HaNPsHXKeHWA MNpyu NocnefoBaTe/lbHOM COefUHEHUM
[BYX PE31CTOPOB.
9. Tlposepka npasuna 4ns cubl TOKa NpyY napansiesibHoOM CoOefUHeHUN Pe3nCTOPOB.
10. OnpegeneHve paboTbl 3N1EKTPUYECKOr0 TOKA, UAYLLErO Yepes pe3ncTop.
11. OnpefeneHne MOLLLHOCTM 3/1IEKTPUYECKOrO TOKA, BbILE/ISEMON Ha pe3ncTope.
12. ViccnefoBaHue 3aBUCKMMOCTM CU/bI TOKA, MAYLLEro Yyepes namroyky, oT HanpsXKeHus
Ha HeMl.
13. OnpegeneHne K1/ Harpesatens.
14. ViccnepoBaHne MarHMTHOIO B3aMMOAENCTBUSA MOCTOAHHbLIX MarH1TOB.
15. i3y4yeHne MarHMTHOrO Mofs MOCTOSHHBIX MAarHUTOB MNpU WX OObeAUHEHUN W
pasgeneHnu.
16. ViccnepoBaHue feiCTBUA 3NEKTPUYECKONO TOKA Ha MarHUTHYO CTPESKY.
17. OnNbITbl, AEMOHCTPUPYHOLLME 3aBUCMMOCTb CU/bl B3aMMOAECTBUSA KaTyLLKN C TOKOM U
MarHuTa OT CW/bl TOKa U HarpaB/ieHNA TOKa B KaTyLLKe.
18. Vi3y4eHne AeNCTBUA MarHUTHOrO MO/t HA MPOBOAHMK C TOKOM.
19. KoHCTpynpoBaHue 1 n3yyeHne paboTbl 3/1EKTPOLABUTaTeNS.
20. N3mepeHune KIMJ, anekTpoasuratensHOM YCTaHOBKM.
21. ONbITbl MO WCCNELOBaHUIO ABMIEHUS 3NIEKTPOMArHUTHOW WHAYKLMW: WUCCefoBaHne
M3MEHEHWIN 3HaYEeHUA 1 HanpaBieHUs MHAYKUMOHHOMO TOKa.
9 KJIACC
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Paznen 8. Mexannueckue siBJIeHUs.

MexaHunyeckoe [BuXeHue. MartepuanibHad Touka. Cuctema otcyéta. OTHOCUTENILHOCTb
MEXaHUYEeCKoro [ABWKeHus. PaBHOMepHOe NpPSMONVMHENHOe ABWXKeHMe. HepaBHOMepHoe
NPAMONMHeHOe [BMKeHNe. CpefdHsisi U MIFHOBEHHas CKOPOCTb Tena MNpu HepaBHOMEPHOM
LBUKEHUN,

YcKopeHve. PaBHOYCKOpeHHOe NpsMONnHenHoe ABmxeHne. CBobogHOe nageHve. OnbITbl
rannnes.

PaBHOMEPHOE [BMXEHWNE MO OKPY)XKHOCTW. epuog 1 YacToTa obpalleHus. JInHeiHas w
yrnoBas CKOpoCTU. LIeHTPOCTPeMUTENIbHOE YCKOPEHME.

MepBbli 3aKOH HblOTOHa. BTOpoi 3akoH HbloTOHa. TpeTuid 3akoH HbtoToHa. MpuHumn
cynepnosnuuu cun.

Cuna ynpyroctn. 3akoH Nyka. Cuvna TpeHua: cuna TPEHUA CKOMbXEHWUSA, cuna TpeHus
MoKos, Apyrue BUAbl TPEHUS.



Cuna TSKECTM M 3aKOH BCEMUPHOrO TATOTEHWSA. YCKOpeHWe CBOOOAHOrO MajeHus.
[suxeHne nnaHeT Bokpyr ConHua. [lepBas KoCMUYecKad CKOpPOCTb. HeBecoMOCTb U
neperpysKu.

PaBHOBeCHe MaTepuasibHOW TOUKU. ABGCONKOTHO TBEPAOE Teno. PaBHOBECUe TBEPAOIO TeNa
C 3aKpenIEHHON OCbto BpaleHns. MOMEHT cusbl. LIeHTp TsxKecTw.

Mmnynec Tena. MameHeHue mumnynbca. IMNynbC Cunbl. 3aKOH COXpaHeHWUs UMNy/bca.
PeaKTBHOe [BUXKEHWE.

MexaHnyeckasd paboTa M MOLLHOCTb. PaboTa Cu/l TSXKECTW, ynpyroctu, TpeHus. Cessb

IHEPrunn

n pa60TbI. MoTeHUManbHaa 3Heprua Tena, NOAHATOrO Hajg MOBEPXHOCTLIO 3EMIIN.

MoTeHUManbHas 3HePrus CKaTor NPY>KUHbI. KnHeTnyeckas aHeprus. Teopema 0 KMHETUYECKON
3HEPrun. 3aKoH COXpPaHeHNS MeXaHUYECKOW SHEPTUN.
Hemoncmpayuu.

1.
2.

o 0k~ w

HabntoieHre MexaHWYeCcKoro ABMXXEHUA Tesla OTHOCUTENbHO Pa3HbIX Ten OTCYETA.
CpaBHeHVe MyTeil U TPaeKTOPWUIA ABMXKEHUA OLHOTO M TOMO XXe Tefa OTHOCUTESIbHO
pasHbIX TeN OTCYETA.

I3MepeHme CKOpPOCTU 1 YCKOPEHUS NPSMOIMHENHOTO ABUXXEHMS.

WccnefoBaHne Npr3HAKOB PaBHOYCKOPEHHOTO ABUYKEHNS.

HabntogeHve ABYKEHNA Tesa No OKPY>KHOCTH,

HabntofeHne MexaHUYeCKMX ABNEHWUIA, NPOUCXOAALLMX B CUCTEME OTCUETA «Tenexka»
npu eé paBHOMEPHOM N YCKOPEHHOM [BUXKEHWUM OTHOCUTE/IbHO KabuHeTa PU3NKK.
3aBMCUMOCTb YCKOPEHUSA Tefla OT Macchl Tefia U AeNCTBYHOLLEN Ha HEro CUsbl.
HabntofeHve paBeHCTBa CU1 NPU B3aMMOAENCTBUM Ten.

\3mMeHeHMe Beca Tena Npy YCKOPEHHOM ABVXXEHUN.

. Mepepava nmnynbca Npy B3aUMOLENCTBUN TeN.

. Mpeobpa3oBaHWsA 3HEPrnK NPU B3aMOLENCTBUN Ten.

. CoxpaHeHne nmnynbca Npu Heynpyrom B3aumoaencTeumm.

. CoxpaHeHne nmnynbca Npy abContoTHO YNPYroM B3auMoAencTBMn.

. HabntogeHne peakTMBHOIO ABVKEHWS.

. CoxpaHeHne MexaH14YeCKOo 3Heprum npu cBOOGOLHOM MafeHUN.

. CoxpaHeHne MexaH14eCKOon IHePrnm Npu ABMXKEHUW Tena Nog AeiCTBUEM NPYXKMHbI.

Jlabopamopnwvie padbomot u onvimol.

1.

KOHCTpyvpoBaHvWe TpakKTa A/ pas3roHa W [asibHeNLero paBHOMEPHOIO [BUXKEHUSA
LLIApVIKA WA TENIEXKW.

OnpepgeneHve cpeaHeli CKOPOCTM CKOMbXEHUS Bpycka WM ABVDKEHWS Llapuka no
HaKNOHHO NIOCKOCTMW.

OnpefeneHvie YCKOPeHWs Tena MNpu PaBHOYCKOPEHHOM [ABVXKEHWW MO HAaK/IOHHOW
M/IOCKOCTW.

VccnepgoBaHue 3aBUCUMOCTI NMYTU OT BPEMEHU MPU PaBHOYCKOPEHHOM [BUXeHUU 6e3
HavaIbHON CKOPOCTHU.

MpoBepka rUMNoTe3bl: €cM MpU  PaBHOYCKOPEHHOM [ABVKEHMU 6e3 HavasibHOM
CKOpPOCTM MyTWM OTHOCATCA KaK pAL HEYETHbIX 4ucesn, TO COOTBETCTBYHOLME
NMPOMEXYTKMN BPEMEHW OAMHAKOBBI.

VccnepgoBaHue 3aBUCMMOCTM CWMbl TPEHWUA CKOJMIbXXEHUA OT CWU/Ibl HOPMabHOro
[iaB/IeHUA.

OnpepgeneHve KoahgumumeHTa TPEHNS CKOJbXKEHNS.

OnpepeneHne XXECTKOCTU NMPYXUHbI.



9. OnpegeneHvie paboTbl CWMbl TPEHUS MNPU  PaBHOMEPHOM [ABVXKEHMU Tena Mo

rOPU30HTaNIbHOM MOBEPXHOCTW.

10. OnpefeneHne paboTbl CW/bl YNPYroctu Mpu nofgbéMe rpysa C MCNosib30BaHWEM

HENOABMXHOIO U NOABVXHOIO 6/T0KOB.

11. 3y4eHne 3aKOHa COXPaHEHUA SHEPTUN.

Pa311e.]1 9. MexaHH4YeCKHE KO0J1€0aHUA U BOJHEI.

KonebatenbHoe aBmkeHWe. OCHOBHble XapakTepuCTMKM KoniebaHwii: nepuoj, 4acToTa,
aMnamTyga. MaTteMaTuyecKUin 1M NPYXWHHbIA - MasTHUKW. [peBpalleHne 3sHeprum  npwu
Konebate/IbHOM [ABVXXEHUN.

3atyxatowme KonebaHus. BbIHYX/eHHble KonebaHUs. Pe3oHaHC. MexaHW4YecKme BOJHbI.
CBoOICTBa MeXaHNYeCKMX BOSH. MpofonbHbIe 1 MONepeyHble BOHbI. J/IMHA BOMHbI 1 CKOPOCTb
eé pacnpocTpaHeHus. MexaHW4ecKue BOSTHbI B TBEPLOM TeJle, CENCMUYECKME BOJHBI.

3BYK. 'POMKOCTb 3BYKa U BbiCOTa TOHa. OTpaXXeHWe 3ByKa. VIH(pa3ByK 1 YNbTPa3ByK.

Hemoncmpayuu.

HabnoaeHne konebaHuii Ten Nog LenCTBUEM CUNbl TSHKECTU U CUJbI YNPYTOCTY.
HabntogeHve KonebaHnin rpysa Ha HUTU U Ha NPYXXKHE.

HabntogeHve BbIHY>KAEHHbIX KOIe6aHWn 1 pe3oHaHca.

PacnpocTpaHeHne NPOAO/bHLIX U MOMePeYHbIX BOSH (Ha Mogenn).

HabntoaeHne 3aBUCUMOCTY BbICOTbI 3BYKa OT YacTOTbl.

AKYCTUYECKWNIA Pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. OnpepfeneHune 4acToTbl U Nepuroga KosiebaHWin MaTemMaTyYecKoro MasTHUKaA.

2. OnpegfeneHne 4acToTbl U Nepuosa KonebaHuin NpYXXMHHOro MasTHUKA.

3. WccnepoBaHne 3aBMCUMOCTU nepuofa KonebaHWii NoABeLeHHOr0 K HUTK rpysa oT

[JIMHBI HUTW.

4. ViccnefoBaHvie 3aBUCMMOCTU Nepuofa KonebaHui NpyXMHHOro MasTHMKa OT Macchbl

rpysa.

5. TlpoBepka He3aBMCMMOCTW nNepuoga KonebaHWi rpysa, NOABELUEHHOr0 K HWUTW, OT

Macchbl rpysa.
6. OnbiTbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb MNepuofa KosfebaHWin  MpYy>KMHHOro
MasTHMKa OT MaccCbl rpy3a u XXECTKOCTM NPYXXMHbI.

7. VI3mepeHMe YCKOpeHUs cBOGOAHOI0 NafeHus.

Pa3nes 10. Di1eKTpOMArHuTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.

JNeKTpoMarHMTHOe Mosne. JNEKTPOMarHWTHbIE BOMHbI. CBOMCTBA 3/1EKTPOMArHUTHbIX
BO/H. LLIKana aneKTpoMarHUTHbIX BOJIH. ICNOMb30BaHME 31eKTPOMAarHUTHbIX BOH A/ COTOBOM
CBAI3N.

AnekTpomarHuTHas npupoja ceeta. CKopocTb cBeTa. BoHOBbIE CBOCTBA CBETA.

Hemoncmpayuu.

1. CBoiiCcTBa 3NEKTPOMArHUTHbIX BOJH.

2. BonHoOBbIe CBOWCTBA CBETA.

Jlabopamopuvie pabomsl u onvimel.

1. 3yyeHue CBOWCTB 3/1eKTPOMArHUTHbIX BO/IH C MOMOLLbH MOGW/BHOTO TeniepoHa.

Pazgea 11. CBeToBbBIE sIBJIEHUS.

NyyeBad Mofenb cBeTa. MCTOUHMKM cBeTa. psAMONMHEHOe pacnpoCTpaHeHUe CBETa.
3atmeHusa ConHua u JTyHbl. OTpaxkeHue ceeTa. [110cKoe 3epKano. 3aKoH OTpaXKeHUs CBeTa.

ok wn



[MpenomneHve cBeTa. 3aKOH NpenoMneHnsa ceeta. [onHoe BHYTPeHHee OTpaXKeHWe CBeTa.
icnonb3oBaHWe NOHOro BHYTPEHHEr0 OTPaXXeHNsA B ONTUYECKMX CBETOBOAX.

NHza. Xopg nydeir B nmH3e. OnTuyeckas cuctema oToannapara, MUKpocKona M
Teneckona. ['na3 Kak onTnyeckaa cuctema. bM3opykocTb U Aa/lbHO30PKOCTb.

Pa3noXeHwne 6enoro ceeta B crnektp. OnbITbl HotOTOHA. Ci0XKeHWE CMEKTPa/ibHbIX LiBETOB.
[ucnepcus ceeTa.

Hemoncmpayuu.
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MpsMONMHEHOe pacnpocTpaHeHe CBeTa.

OTpaxkeHWe cBeTa.

MonyyeHne n306paXkeHnin B NI10CKOM, BOTHYTOM U BbIMYK/IOM 3epKanax.
[MpenomneHne ceeTa.

ONTWNYECKWNIA CBETOBOA,

Xog nyyei B cobupatoLeit nnH3e.

Xop nyyeli B paccemBaroLLen NNH3e.

MonyyeHne N306paXKeHWNIA C MOMOLLbHO JINH3.

MpuHUMN aeincTeusa oToannapara, MIMKPOCKONa 1 Tefieckona.

10. Mogens rnasa.

11. Pa3noxeHve 6en10ro ceeta B CMEKTP.

12. MNonyyeHre 6en0ro ceeta Npw COXKEHUN CBETA pa3HbIX LiBETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

ccnepoBaHne 3aBUCMMOCTI Yria OTPXXEHNSA CBETOBOIO flyya OT yr/a nageHus.
3yueHre XapaKTepucTK N306pakeHns npeaMeTa B MI10CKOM 3epKase.

WccnepoBaHue 3aBUCUMOCTY Yria NPeioM/IEHNS CBETOBOIO flyya OT yr/a nafjeHus Ha
rpaHuLLe «BO3AYX—CTEK/O».

[MonyyeHne N306paXKEHNIA C NOMOLLLH COOMPAIOLLIEI NTUH3bI.

OnpepgeneHve POKYCHOrO pacCTOAHUA M ONTUYECKOI CU/bI COBMpPatOLLE TIMH3bI.
OnbITbl NO Pa3NOXeHN0 6eN0ro ceeTa B CEKTP.

OnbITbl MO BOCAPUATUIO LiBETa MPEeAMETOB MpW WX HabMIOAEHWM Yepe3 LBETOBbIE
(OMNbTPBbI.

Paznen 12. KBaHnTOBBIE SIBJICHMSI.

OnbITbl Pe3eptopaa U NnaHeTapHas mogens atoma. Mogenb atoma bopa. VicnyckaHue un
nornoLeHve ceeta atoMoM. KBaHTbI. JInHenyaTble CNeKTPbI.

PagnoakTMBHOCTb. Asib(pa-, 6eTa- M ramma-usnydeHus. CTpoeHWe aTOMHOIo fjapa.
HyknoHHaa Mogfenb atomMHoro fgpa. W3oTonbl. PagnoakTvBHble npeBpalleHud. [lepuof
nonypacnaga aToMHbIX faep.

FAnepHble peakummn. 3aKOHbI COXpaHEHNS 3apAL0BOr0 M MaccoBOro Yncen. SHeprus Ceasm
aToOMHbIX fgep. CBA3b MacCbl M 3Hepruu. Peakuun cuHTe3a U [eneHva agep. VICTOUHUKKM
3Heprun CosnHua 1 3BE34,

flnepHas aHepreTyKa. [encTBus pagnoakTUBHbLIX U31YYEHUI Ha XXMBbIe OPraHn3Mbl.

Hemoncmpayuu.
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CneKTpbl N3MTyYeHUs 1 NOT/IOLLEHMS.

CneKTPbl pas/IMYHbIX rasos.

CnekTp BogoOposa.

HabntoaeHne TPEKOB B Kamepe BubCcoHa.

PaboTa CUETUMKA VOHM3UPYIOLLIUX U3NYUEHWIA.

Peructpauys nsnyyeHus nNpUpPoaHbIX MUHEPAOB 1 NMPOAYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. HabnogeHue CrniowWwHbIX U MHEAYaTbIX CMEKTPOB U3NYYEHNS.

2. WccnepoBaHve TPeKOB: M3MepeHMe 3SHeprum 4actTuubl Mo TOPMO3HOMY nyTu (o

(hoTorpaduam).

3. V3mepeHue pagmnoakTMBHOIO (hoHa.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

MoBTOPUTENbHO--0006WA0WLMIA  MOLY/b  NPefHa3HayeH A9  cucTematmsaumn  u
0606LLeHVSA NPeAMETHOIO COAEPXKaHNA 1 OMbITa AeATeNbHOCTW, MPUOBPETEHHOIO NPY N3yYeHUN
BCEro Kypca pu3nkn, a Takke A5 MOLrOTOBKU K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMeHy Mo
(hun3nKe AN 06yYatoLLMXCS, BbIOPaBLUMX 3TOT Y4eOHbIN NpeaMeT.

Mpn  W3y4eHUW [aHHOTO MOLYNA Pean3ytoTcs W CUCTEMATU3MPYIOTCA  BULbI
[eATeNlbHOCTW, Ha OCHOBE KOTOPbIX 06ecneumBaeTcs  [OCTMDKEHME MPELMETHbIX U
MeTanpegMeTHbIX MIaHMPYeMbIX pe3y/bTaToB 00yyeHMsi, (hOpMUPYeTCs eCTeCTBEeHHOHAayyHas
rPamMOTHOCTb: OCBOEHME Hay4HbIX METOLOB WCCMef0BaHUA SBMIEHWIA NPUPOAbI U TEXHUKK,
OB/MafieHNe YMEHUAMU OOBACHATL (U3NYECKUE ABNEHUA, MPUMEHSS MOJyYeHHble 3HaHuS,
peLuaTb 3afa4n, B TOM YMC/e Ka4eCTBEHHbIE U 3KCNePUMEHTa/IbHBIE.

MpUHUMNMaNbHO AeATelbHOCTHBIN XapakKTep JaHHOro pasfena peansyercs 3a CUYET Toro,
4TO 0OYyyaroLLMECS BbIMOMHAIOT 3afjaHus, B KOTOPbIX UM NpeL/iaraeTcs:

Ha OCHOBE NOJyYeHHbIX 3HAHWI pacno3HaBaTh Y HayYHO OOBACHATL (PU3NYECKUe SBIEHNS
B OKpPY>KatoLLeil NpMpoge Y NOBCELHEBHON XN3HMW,

MCNONb30BaTh Hay4Hble METOAbl UCCNeA0BaHUSA (DU3NYECKUX ABNEHWIA, B TOM YnCne s
MPOBEPKN rMnoTe3 1 NoyYeHNs TeOPETUYECKUX BbIBOOB;

0OBACHATL Hay4Hble OCHOBbI Hambosiee BaXKHbIX AOCTVKEHUA COBPEMEHHbIX TEXHOOMIA,
Hanpumep, MNPaKTUYeCKOro WCNOMb30BaHUA Pa3/IMYHbIX WCTOYHWKOB 3HEPIrUMM Ha OCHOBE
3aKOHa NpeBpaLLeHns U COXPaHEHUS BCEX U3BECTHbLIX BUAOB 3HEPrun.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yyeHve ¢U3MKM Ha YpOBHe OCHOBHOIO O6LLEro o06pa3soBaHWA HampasfieHO Ha

OOCTMXKEHNE MNYHOCTHbLIX, METANPEAMETHbIX N NMPEAMETHbIX O6pa3OBaTEI'IbeIX Pe3ynbTaToB.

B pe3ynbTaTe W3yuyeHUs (UM3MKM HA YPOBHE OCHOBHOrO O0OLLEro 06pasoBaHus Y

o6yuatoLlerocs 6yayT cthopMUPOBaHbI CNeAYHOLLME IMYHOCTHBIE Pe3y/ibTaTbl B YacTu:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

(] NposiBNeHNEe UHTepeca K UCTOPUM 1 COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NYECKOiA
HayKu;

(] LEHHOCTHOE OTHOLLUEHME K AOCTMXXEHUAM POCCUNCKMNX YYEHBIX--(PU3NKOB;

2) IpaKaAaHCKOIro U 1yXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUS

] FOTOBHOCTb K aKTVBHOMY Y4acTUIO B 06CY)XKAEHNM OOLLECTBEHHO 3HAYMMbIX U 3TUYECKUX
npo6/iem, CBA3aHHbIX C NPaKTUYECKUM MPUMEHEHNEM AOCTUMXKEHWNIA (IU3NKN;

(] 0CO3HaHWe BAXKHOCTN MOPa/IbHO--3TUYECKUX NPUHLMUIMOB B LEATENIbHOCTU YYEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

] BOCMPUATNE ICTETUYECKUX KAYeCTB (PU3NYECKOW HayKu: eé rapmMOHMYHOIO MOCTPOEHMS,
CTPOroCTW, TOYHOCTU, TAKOHUYHOCTY;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

] OCO3HaHWe LIEHHOCTM (DM3MYECKOM HayKM KaK MOLLHOIM0 WHCTPYMEeHTa MO3HaHWA Mupa,
OCHOBbI Pa3BUTUSA TEXHOOMIA, BaXKHEWLLEN COCTaBNAOLLEN KYNbTYpbI;

(] pa3BuTWNE Hay4HOI NHO6O3HATEILHOCTU, NHTEPECA K NUCCef0BaTEeIbCKOW AeATe/TbHOCTY;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

] 0CO3HaHWe LEeHHOCTM 6e30nacHOro obpasa >KM3HW B COBPEMEHHOM TEXHOJIOrMYECKOM
MUpe, Ba&XKHOCTM npaBun 6e30MacHOr0 MOBEAEHWA Ha TpaHCrnopTe, Ha fJoporax, C
3NEKTPUYECKUM 1 TENIOBLIM 060PYA0BaHMEM B AOMALLHWX YCNOBUSAX;

] chopMMPOBaHHOCTb HaBblKa peeKcum, NpU3HaHWe CBOEro npasa Ha OLWKNOKY M Takoro
XK€ MpaBa y Apyroro YesoBeKa,;

6) TpyaoBOro BOCIIUTAHUSA:

(] aKTMBHOE y4yacTue B peLleHun NpaKTUYecKnX 3afad (B pamkax ceMbu, 06pa3oBaTe/lbHOw
opraHusauun, ropofa, Kpas) TeXHONOrMYecKom W  CcouMasbHOW  HanpaBNeHHOCTH,
TPe6YOLWMX B TOM YMCE N (IU3NYECKNX 3HAHWIA;

] MHTepeC K NPakTUYeCKOMY U3Yy4YeHUIO NMPOJECCHUii, CBA3aHHbIX C (IM3UKOM;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS

(] opveHTauus Ha MpUMeHeHUe (U3NYECKUX 3HaHWA ONs pelleHMst 3agad B 06/1acTu
OKpY>KatoLLel cpefbl, NAaHMPOBaHUA MOCTYMKOB M OLEHKU MX BO3MOXHbIX MOCNEeLCTBUIA
AN OKpY>XKatoLLel cpefpl;

(] 0cO3HaHWe rnobasbHOro XapakTepa 3KOornyecknx npobsem n nyTel NX peLleHns:;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOM Cpe/bl:

(1 noTpebHOCTb BO B3aMMOAEWCTBUM MpPW  BbINOMHEHUW WCCNEL0BaHUA N MNPOEKTOB
(h131YeCcKOn HaNpPaBNEHHOCTU, OTKPLITOCTb OMbITY W 3HAHWUAM PYIuX;

(] NOBbILLEHWE YPOBHSA CBOE KOMMETEHTHOCTY Yepe3 NPakTUYeCKYHo [eATe/IbHOCTb;

(1 NOTpebHOCTb B (POPMUPOBAHUM HOBbLIX 3HAHWIA, B TOM 4uC/e (POPMYNMpoBaTb WMAewn,
MOHATMS, TUMNOTE3bl 0 (IU3NYECKNX 0OBEKTAX U ABNEHUSX;

[] 0CO3HaHMe AePULMTOB COBCTBEHHbIX 3HAHWUIA M KOMMETEHTHOCTEN B 06/1aCTN IU3UKMK;



e [l NNaHMpOBaHVe CBOEro PasBMTMS B MPUOOPETEHNN HOBbIX (I3NYECKNX 3HAHWIA;

e [l CTpemNieHMe aHaIM3MPOBaTb W BbISBNSTb B3aMMOCBA3W NPUPOAbl, 06LLECTBA U
3KOHOMUKWM, B TOM YMCNIE C UCMO/b30BAHNEM (PU3NYECKNX 3HAHWIA;

e [] OUEHKA CBOMX [AENCTBUIA C YYETOM BAWSHUSI Ha OKPY)KAMOLLYH Cpeay, BO3MOXHbIX
rno6anbHbIX NOCNEACTBWIA.

METANPEIMETHBIE PE3YJIbTATHI

B

pe3ynbTaTe OCBOEHUS MpPOrpaMMbl MO (M3MKE Ha YPOBHE OCHOBHOIO O6LLEro

obpa3oBaHusi y ob6ydatoweroca 6yayT C(HOPMUPOBaHbI MeTampeaIMeTHbIe pe3yJbTaThl,
BK/KOYalOLMe MO3HaBaTe/lbHble YHMBEPCA/bHble Y4YeOHble [AeCTBUA, KOMMYHUKATUBHbIE
YHMBEPCa/IbHble YYeOHble [eCTBUSA, PErynaTUBHbIE YHUBEPCAIbHbIE YHeOHbIe Ae/iCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BbISIBNIATH M XapaKTepu30BaTh CYLLECTBEHHbIE NPU3HAKN 0O6bEKTOB (ABMIEHUIA);
yCTaHaBNMBaTb CYLLECTBEHHbIN NPU3HaK Knaccugukalmmn, ocCHoBaHus 41t 0606LLeHNS
N CpaBHeHWS;

BbISIBNIATb 3aKOHOMEPHOCTW M NPOTUBOPEUNS B pacCMaTpMBaeMbIX (hakTax, AaHHbIX U1
HabMHOAEHUAX, OTHOCALLMXCS K (PU3NYECKNM SABNEHMSM;

BbISIBNATb MPUUYUHHO--CNEACTBEHHbIE CBA3WM MPU U3YYEHUN (DU3NYECKUX SBNEHWIA 1
MpoLeccoB, Aenatb BbIBOAbI C MCMOMb30BaHUEM [eAYKTUBHbLIX W UHAYKTUBHbIX
YMO3aK/OUEHWNIA, BbIABUIaTb MMMNOTE3bl O B3aMMOCBA3AX (PU3NYECKMNX BENYVH;
CaMOCTOSATENIbHO  BblOMpaTb CMOCO6  pelleHMs  y4yebHOW  (PU3MYECKO  3adaun
(CpaBHEHME HECKO/IbKMX BapUaHTOB pelleHus, BbI6Op Hambonee MNOAXOAALLEN0 C
YUYETOM CaMOCTOSATE/IbHO BblAENEHHbIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

Padora

MCNONb30BaTh BOMPOCHI Kak UCCMef0BaTeIbCKNA MHCTPYMEHT MO3HaHUS;

NPOBOAUTL MO  CAMOCTOSTENIbHO  COCTaB/IEHHOMY  MfiaHy  OMbIT,  HECNOXHbIN
(hM3NYECKNIA IKCMEPUMEHT, HEOO/bLLIOE UCCNEA0BaHME PU3NYECKOTO SBEHUS;
OLeHMBaTb Ha NPUMEHMMOCTb W [OCTOBEPHOCTb MH(OPMaLMIO, MOSYYEHHYHO B XO[e
nccnefoBaHNs NN 3KCMEPUMEHTa;

CamMOCTOATENIbHO  (hopMyNMpoBaTb  0606WEHMS U BbIBOAbI MO pe3ynbTaram
NPOBeAEHHOr0 HabMO4EHNSA, OMbITa, UCCNef0BaHUS;

MPOrHO3MpPOBaTb BO3MOXHOE [aNibHelillee pa3BuTre (PU3NYECKMX MPOLLECCOB, a Takxke
BblABMIaTb MNPEAMNONoXKeHNA 06 X PasBUTUM B HOBbLIX YCMOBUAX 1 KOHTEKCTAX.

¢ HHpopmanmen:

NMPUMEHATb Pa3/INYHblE METOAbI, WHCTPYMEHTbI K 3amnpocbl MPW MOUCKe M OTHope
NH(OPMaLUN NN AaHHBIX C YYETOM NPEANOXKEHHON y4ebHON Pr3NYecKol 3agauun;
aHaM3npoBaTb, CUCTEMATU3NPOBATL U MHTEPMPETUPOBATL MH(OPMALMIO Pa3INYHbIX
BUA0B 1 (DOPM MpeacTaBeHuns;

CaMOCTOATE/IbHO BbIOMPaTb ONTUMaIbHYIO (POPMY MpeLCcTaB/eHns MHGpopMauum u
WNIKOCTPUPOBATL peLlaemble 3a4ayn HEeCNOXHbIMK CXeMamu, AuarpaMMamu, WHOM
rpatnKor 1 X KOMOUHaLMAMM.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B Xofe 06CyXAeHWs y4eGHOro Mmartepuana, pe3ynbTaToB NabopaTopHbIX paboT W
MPOEKTOB 3afaBaTb BOMNPOCHI MO CYLLECTBY 06CY>KAaEMOI TEMbl U BbICKa3blBaTb UAEW,
HaLleNeHHble Ha peLleHune 3a1a4n 1 nofaepxaHune 6iaroxenarenbHOCT 06LLEeHMS;
CONOCTaBNATb CBOM CY)XXAEHUA C CY)KAEHUAMU [APYrMX Y4YaCTHWKOB [Aumasnora,
06Hapy»XMBaTb pasinyme N CXOACTBO NO3ULMIA;

BblpaXXaTb CBOK TOUKY 3PEHUS B YCTHbLIX U MUCbMEHHBIX TEKCTAX;

ny6NMYHO  MpeAcTaBNATb — pe3ynibTaTbl  BbIMO/HEHHOTO  (PU3MYECKOro  OnbiTa
(aKcnepyMeHTa, UccnefoBaHus, NPOeKTa);

MOHMMaTb M MCMO/b30BaTh MPENMYyLLEeCTBA KOMaHAHOW U UHAMBUAYaANIbHON paboThbl
NPW PeLLEHNN KOHKPETHOW (IN3NYECKOI NPOBIeMb;

NPUHMMaTL LENM COBMECTHOM [esTeNbHOCTM, OpraHu3oBbIBaTb [EeNCTBMS MO eé
[OCTUDKEHUIO: pacrpefensTs ponun, 06CyaaTh NpoLecchl U pe3ynbTaTbl COBMECTHOM
paboTbl, 0606LaTb MHEHWNA HECKO/IbKUX NIOAEN;

BbINOMHATL CBOK YacTb PaboThl, AOCTUras KayeCTBEHHOrO pe3yfbTaTta Mo CBOEMY
HanpaBNeHNIO N KOOPAMHUPYS CBOM AeACTBUSA C APYTMMM YNeHaMN KOMaH/b!;
OLeHMBaTb KayeCTBO CBOEro BKMada B O6WMIA  MPOAYKT MO  KPUTEPUSM,
CaMOCTOATE/IbHO CHOPMYNMPOBAHHLIM YYaCTHUKaMM B3aMMOAEACTBNS.

Pel"y.]'[ﬂTHBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JedcTBUSA

Camoopranusanus:

BbISIB/IATH NPOG/IEMbI B XXMU3HEHHBIX M YYeOHbIX CUTYaLmsaX, TPeOyowmnx 415 peLleHns
(OM3MYECKNX 3HAHWIA;

OPMEHTUPOBATLCA B Pa3/IMUHBbIX NOAXOAAX MPUHATUA pelleHnin (MHAVMBUAYaIbHOE,
NPUHATUE PELLEHNA B TPynmne, MPUHATNE PELLEHWIA TPYNMOoiA);

CaMOCTOATE/IbHO COCTaB/ATb /IFOPUTM peLleHus (PU3MYECKOW 3afayv WAM nnaHa
McCnefoBaHMsi C YYETOM MUMEIOLLUMXCA PECYpPcOB M COOGCTBEHHbIX BO3MOXHOCTEMN,
aprymeHTUpoBaTh Npea/iaraeMble BapuaHTbl PELLIEHWIA;

[enaTb Bbloop 1 6paTb OTBETCTBEHHOCTL 3a PeLLEHME.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

[aBaTb afieKBaTHYH OLEHKY CUTYaLyun 1 Npea/iarath NiaH €& U3MeHeHNs;

OGbACHATL MPUYMHBI  JOCTVKEHUS  (HE[IOCTVXKEHUS)) Pe3ynbTaToB  AesiTeNbHOCTH,
[aBaThb OLIEHKY NMPUOGPETEHHOMY OMbITY;

BHOCUTb KOPPEKTMBLI B [1eATENIbHOCTb (B TOM YMC/E B XOZ, BbIMOMHEHUS (DU3NYECKOTO
NCCNeOBaHNS WM MPOEKTa) Ha OCHOBE HOBbIX O0OCTOSTENbCTB, W3MEHUBLLIMXCS
CUTYaUUiA, YCTaHOB/EHHbIX OLLINMGOK, BO3HUKLLIMX TPYAHOCTE;

OLIeHMBaTb COOTBETCTBUE Pe3y/bTaTa LiefIn U YCNOBUSIM;

CTaBUTb Cebsi Ha MECTO APYroro Ye/ioBeka B Xo/e Cropa WM AUCKYCCUM Ha HayuHYHo
TeMy, MOHUMaTb MOTVBbI, HAMEPEHWSI U NOTUKY [PYroro;

MpU3HaBaTb CBOE MpaBO Ha OLWMGKY Npu peleHun (QU3NYeCKUX 3agay unm B
YTBEPXAEHMSAX Ha Hay4Hble TEMbI 1 TaKOE Xe NpaBo ApYyroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K koHUy 06y4yeHusi B 7 kJacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/KHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYaLOLLMXCA YMEHWIA:

MCNONb30BaTh MOHATUA:  (PU3NYECKME W XMMUYECKUe SAB/eHUs, HabngeHuve,
9KCMEepUMEHT, MOAefb, TUNoTe3a, eAUHULbI PU3NYECKUX BENIMYUH, aTOM, MOJIEKY/a,
arperartHble COCTOSHMS BelyecTBa (TBEPAOE, XMAKOe, razoobpasHoe), MexaHU4ecKoe
[BVWXeHNe  (paBHOMEpHOE,  HepaBHOMEPHOe,  MPAMOJIMHENHOE),  TPaeKTopws,
paBHOAENCTBYIOWANA cuna, Aeopmaums (ynpyras, nnacTuyeckas), HeBECOMOCTb,
coobLyaroLmecs cocyal;

pasnuyatb ABNeHUs (AUAPPY3ns, TeNI0BOE ABUKEHNE YaCTUL, BELLECTBa, paBHOMEPHOe
[BVKEHVE, HEPaBHOMEPHOE [ABWXKEHWE, MHepuus, B3aUMOLENCTBME Tef, paBHOBECUe
TBEPAbIX T/ C 3aKpennéHHOM OCbi BpalleHWs, nepefaya [AaBneHus TBEPAbIMU
Teflamu, XXUAKOCTAMM U ra3aMu, aTMOCepHoe [aB/ieHune, niasaHue Te, NpeBpaLLeHns
MEeXaHNYeCcKOM 3HEepPrum) no ornmcaHnIo NX XapakTepHbIX CBOWCTB 1 Ha OCHOBE OIMbITOB,
[LEMOHCTPUPYIOLLMX AaHHOe (PU3NYECKOE SB/IEHME;

pacrno3HaBaTb NPOAB/EHNE M3YUEHHbIX (IU3NYECKUX SBNEHWUI B OKPYXKaKOLLIEM MUpE, B
TOM 4mcrie (PM3NYECKMe ABNEHMSI B NPUPOAe: MPUMEPbI ABVKEHUS C PasINYHbIMU
CKOPOCTAMM B >KMBOW W HEXMBOW MpUpoAe, LeiCTBUE CWbl TPEHUA B MpUpode v
TEXHWUKe, B/IMSHWE aTMOCHEPHOrO AaB/IEHUSI Ha >XMBOW OpraHu3Mm, njasaHue pblob,
pblyary B Tefie YesioBeKa, MpPU 3TOM MEPEBOAUTL MPaKTUYECKYHO 3afady B Y4YebOHYto,
BbIZleNIATb CYLLEeCTBEHHbIe CBONCTBA (MPU3HAKN) (PU3NYECKUX ABMIEHWN;

OMMCbIBaTb U3YYEHHbIE CBOWCTBA TeN U (DU3NYECKME SBNEHNSA, UCNOMb3Ya (IN3NYEeCKme
Be/IMYMHbI (Macca, 006bEM, MNOTHOCTb BeELLEeCTBa, BPEMSA, MyTb, CKOPOCTb, CpPeAHAs
CKOpPOCTb, CWna YMpYyroctu, cuna TSKeCcTW, Bec Tena, Cuia TPeHus, [LasfieHue
(TBEpOOro Tena, >XMAKOCTW, rasa), BbITa/IKMBAKOLLLAA CW/a, MeXaHWyeckas paboTa,
MOLLHOCTb, M40 CWAbl, MOMEHT CW/bl, KO3(M(ULMEHT MOME3HOIO [AeNnCTBMS
MeXaHM3MOB, KMHeTMYecKas M MOoTeHUManbHas 3Heprus), npu onncaHMn npasuibHO
TPaKToBaTb PU3NYECKMIA CMbIC/T UCMOJb3YEMbIX BE/IMYUH, X 0003HAYEHUSA U eANHNLLbI
(PM3NYECKNX BE/IMYMH, HaxoauTb (HOPMYSibl, CBA3bIBAIOLWME [aHHYH (DU3NYECKYHO
BENMUYMHY C APYrMMW BENMYMHAMK, CTPOUTbL FpaiMKm M3YYeHHbIX 3aBUCUMOCTEN
(hM3NYECKNX BENNYNH;

XapaKTepn3oBaTb CBOMCTBA Ten, (M3MYECKMe SBMNEHWUS W MPOLECChbl, WUCMONb3Ys
npaBuna CNOXeHUa cun (BAOMb OAHOW MpPAMOiA), 3aKOH yKa, 3aKOH [lackansi, 3aKoH
Apxumega, NpaBuno pasHoBecus pblvara (6s10Ka), «30/10TOE MPaBUIO» MEXaHUKW,
3aKOH COXpaHeHWUsI MeXaHWYeCKO 3JHepruu, npu 3TOM JAaBaTb  C/IOBECHYH
(hOPMYNNPOBKY 3aKOHa M 3anuncbiBaTb €ro MaTeMaTUYECKOE BbIPaXKEHUE;

06bACHATb (IM3NYECKME SBNEHWS, NPOLIECCbl M CBOWCTBA Tel, B TOM 4uUCie U B
KOHTEKCTE CUTYaLuii NPaKTUKO-OPUEHTUPOBAHHOMO XapaKTepa: BbISBMSTb MPUUYNHHO-
-CNeACTBEHHbIE CBSA3W, CTPOUTb 0OBACHEHME U3 1-2 NIOrMYecKUX LIaroB C ONopoi Ha
1-2  W3y4YeHHbIX CBOMCTBA (M3NYECKUX ABNEHUIA, (DU3NYECKMX 3aKOHA WK
3aKOHOMEpPHOCTH;

pewiatb pacyéTHble 3afaunm B 1-2 [eNCTBMS, WCMNOMb3yS 3aKOHbl U OPMY/bI,
CBA3bIBAOLLME (PM3MYECKME BENMUYMHBI: HA OCHOBE aHaiM3a YCNoBMS  3a4auu
3anuncbiBaTb KpaTKoe YC/I0BMe, MOACTaBNATb (PU3NYECKME BEIMYMHBI B POPMY/bl U
NPOBOAUTL PacYéTbl, HaXOAWUTb CrpPaBOYHblE [aHHble, HEOOXOAUMbIE A1 peLleHuns
3a/iay, OLEeHMBaTb Pea/INCTUYHOCTb NOMYYEHHOW (PU3NYECKON BENNUYNHDI;



pacnosHaBaTb Mpob/emMbl, KOTOpble MOXHO pewnTb MpY MOMOLUM  (IU3UYECKUX
METOZ0B, B OMWUCaHUW WCCMEfOBaHNA BbILENATL MPOBEPSEMOE MPEAMOooXeHNe
(rvnoTe3y), pa3nnyatb W WHTEPNPETMPOBaTb MOMYYEHHbIA pe3ynbTaT, Haxo4UTb
OLIMOKYM B XOfe ONbITa, AeNaTb BbIBOAbI M0 ero pesy/braram;

MPOBOAWTbL OMbITbl MO HAGMOAEHNIO (PU3NYECKUX ABMIEHWIA U PU3NYECKUX CBOMCTB
Ten: opmynmposaTb MpoBepsieMble MPeAnoNoXeHNs, CcobmpaTb YCTaHOBKY W3
MpeanoXXeHHOro 060pyA0BaHA, 3anMCbIBaTb X0 ONbiTa ¥ (hOPMY/IMPOBAaTL BbIBO/bI;
BbIMONHATL MPAMbIE U3MEPEHUS PACcCTOAHUSA, BPEMEHU, MacChl Tena, 06bEMa, CUbl 1
Temneparypbl C MCMO/b30BaHNEM aHaNOroBbIX U LM(POBbLIX NMPUOOPOB, 3anucbiBaTh
MoKasaHus NprbopoBs € y4ETOM 3alaHHON abCOMHOTHOM NOrpeLLUHOCT U3MEPEHUI;
MPOBOAWTL MCCMEeLOBaHVE 3aBUCMMOCTU O4HON (IM3MYECKON BENNYMHBI OT APYromn C
1CMNOJIb30BaHVEM MPAMbIX U3MEPEHMIA (3aBUCMMOCTU NMYTWU PABHOMEPHO [BUXKYLLETOCH
Tena OT BPEMEHU ABVKEHWS Tena, CUJbl TPEHUA CKOMbXEHUA OT Beca Tesa, KauyecTsa
06pabOoTKN MOBEPXHOCTEM Ten W He3aBUCMMOCTM CW/bl TPEHWA OT  MoLaan
COMPUKOCHOBEHWSA TeN, CW/bl YNPYrocTU OT YAJIMHEHWUS MPYXWHbI, BbITaKNBAIOLLEN
CUNbl OT 06bEMa MOrpyXEHHOW 4acTu Tena WM OT MAOTHOCTU >KUAKOCTW, €é
HE3aBMCUMOCTU OT MJIOTHOCTW Tefa, OT [/lyOuHbl, HA KOTOPYK MOTrPY>XEeHO Teno,
YCMI0BUW NnaBaHWA Ten, YCNOBWUWA paBHOBeECUA pblyara W 6/10KOB), y4yacTBOBaTb B
MNaHNPOBaHUN  y4yebHOro WucCrefoBaHNUs, CcobupaTb YCTAHOBKY W BbIMOMHATbL
N3MepeHus, crefys MpeaioXeHHOMY MnaHy, UKCUpPoBaTb pe3y/bTaTbl MONYYEHHOM
3aBMCUMMOCTU (PU3NYECKUX BENUYMH B BUAE MNPELSIOKEHHbIX Tabnuy u rpaukos,
[ienatb BbIBO/bI M0 pe3ynbTaTaM UCCNef0BaHus;

MPOBOAWUTb KOCBEHHble W3MEPEHUs (U3NYECKUX BeNUyMH (NIIOTHOCTL BeLLecTBa
XWUAKOCTM W TBEPAOro Tena, Cwna TPEeHWUS CKOMbXEHWs, [aBfieHWe BO3LyXa,
BbiTa/IKMBAKOLLAA CWMa, [ENCTBYIOLLAA Ha MNOTrPY>XEHHOE B XKWAKOCTb  Teno,
KO3(pULMEHT NONE3HOro AeNCTBMA MPOCTbIX MEXaHW3MOB), Cneays NpeanoXeHHON
WHCTPYKLMW: MPY BbINOSHEHUW M3MEPEHNIA COOMPaTb IKCMEPUMEHTA/IbHYIO YCTaHOBKY
W BbIYMCNATbL 3HAYEHWE CKOMOI BENIMYMNHBI;

cobnopate Mpasuna  TEXHUKM 6esonacHOCTM npu  pabote € nabopaTopHbIM
obopyaoBaHueM;

yKasblBaTb MNPUHLMNbI AeACTBUA NPUOOPOB U TEXHUYECKMX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COo6LatoLLMecs cocyabl, 6apoMeTp, pblyar, NOABMXKHbIA 1
HEeMNoABMXHbIA 6/10K, HAKNOHHasA M10CKOCTb;

XapakTepu3oBaTb MNPUHUMMBI  LEACTBMSA  U3YYEHHbIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOA Ha WX OnucaHus (B TOM 4ucne: MOALWMMHWUKK, YCTPOWCTBO
BOZOMPOBOAA, FMApPaBINYECKNA NpPecc, MaHOMETP, BbICOTOMep, MOPLUHEBON Hacoc,
apeomeTp), MCMONb3ys 3HaHUA O CBOWCTBaX (PU3MYECKMX ABNEHUA U HEOOXOAWMbIe
(h13nYecKne 3aKOHbI 1 3aKOHOMEPHOCTY;

NpuBOAUTL MPUMeEPbl  (HAXOAUTb MH(OpPMaUMlo 0 npuMepax) MpakTUYecKoro
MCNONb30BaHNA (M3NYECKUX 3HAHWIA B MOBCELHEBHOW >XM3HU A/ 0becrneyeHus
6esonacHOCTM Mpu obpaleHnn ¢ npubopaMn M TEXHUYECKUMU  YCTPOMCTBaMK,
COXpaHeHMsi 3[0pOBbA W COOMIOAEHUA HOPM  3KOMIOTMYECKOro MOBEAEHNS B
OKpYXKaloLLIel cpeae;

OCYLLECTB/ATL OTOOP WCTOYHWMKOB WHMOPMauunm B VIHTEpHETE B COOTBETCTBUW C
3a/laHHbIM MOUCKOBbIM 3aNpOCOM, Ha OCHOBE UMEHOLLMXCA 3HAHWUIA U MYTEM CpPaBHEHWS



PasNNYHbIX UCTOYHUKOB BbIAENATb MH(OPMALIMIO, KOTOPas ABNSETCA MPOTUBOPEYNBON
U MOXET ObITb HELOCTOBEPHOW;

MCNONb30BaTb NPW BbIMOMHEHUM YYeBHbIX 3afjaHuiA HayUYHO--NONYNAPHYIO NUTepaTypy
(hM31YECKOro COoAepXKaHus, CrpaBoYHble MaTepuanbl, Pecypcbl ceTu WHTepHerT,
BnafeTb MpUEMAMM KOHCMEKTUPOBAHUA TeKCTa, Npeobpa3oBaHMs WMHGopmaLunm u3
O/HOW 3HAKOBOW CUCTEMbI B APYTYIO;

co3faBaTb COOGCTBEHHblE KPaTKWe MUCbMEHHbIE U YCTHble COO6LLEHNS Ha OCHOBE 2—-3
MCTOYHMKOB MHOPMALM (PU3NYECKOrO COLepXaHus, B TOM Yuce Ny6anyHo fenatb
KpaTKue COO6LLEHNSA O pe3y/ibTaTax NPOEKTOB UM YYeOHbIX UCCNef0BaHUIA, NPU 3TOM
rPamMoOTHO  WCMO/b30BaTb  W3YYeHHbI MOHATUMHBLIA  annapat Kypca  (DU3nKu,
COMPOBOXAATb BbICTYM/IEHVE Npe3eHTaLmel;

Mpy BbINOSHEHUW YYebHbIX MPOEKTOB U UCCNeA0BaHNA pacnpefensTs 0653aHHOCTY B
rpynmne B COOTBETCTBUM C MOCTaB/IEHHbIMU 3a7a4amu, CeauThb 3a BbINO/IHEHUEM NJiaHa
[eNCTBUN, afleKBaTHO OLEHWBATb COOCTBEHHbIA BKNah B [eATENbHOCTb Tpynnbl,
BbICTpanBaTb KOMMYHVKATVBHOE B3aMMOZENCTBYE, YUUTbIBAA MHEHWE OKPYXatoLLMX.

K KOHLy 06y4YeHusi B 8 kaacce MPeAMETHbIE PE3yNbTaTbl HA GA30BOM YPOBHE [O/MKHbI
OTpaxaTb CPOPMUPOBAHHOCTD Y 06YYatOLLINXCS YMEHWIA:

MCMNOMb30BaTh MOHATUA: Macca M pa3mepbl MOJEKY/, TEM0Boe ABVXXEHVE aTOMOB U
MOJIEKY/, arperatHble COCTOSIHUA BeLLeCTBa, KPUCT//IMYECKME W aMOpgHble Tena,
HaCbILLEHHbIA N HEHACbILLEHHbIN Nap, BNXHOCTb BO34yXa, TeMMNepaTypa, BHYTPEHHSS
3HEprus, TenI0BOM ABUraTenb, 3NEMEHTAPHbIN 3NEKTPUYECKUIA 3apsf, 3NEKTPUYECKoe
nosne, NPOBOAHWKN W [U3NEKTPUKWN, MOCTOSHHBIA 3MEKTPUYECKNA TOK, MarHUTHOe
rnone;

pasnuuyatb fABMeHWUsA (TENIOBOE paclUMpeHue M oxaTue, Ternsonepegaya, TemnjoBoe
paBHOBECME, CMauMBaHWe, KanwuinspHble SABNEHWUS, WUCMapeHune, KOHAeHcauus,
nnaeneHve,  KpucTaiamMsaums  (OTBEpAeBaHWE),  KuMeHue,  Tenjonepegaya
(TennIoMpoBOAHOCTb, KOHBEKLMS, W3NYYeHWE), 3NeKTpu3aLus Ten, B3aMMOLeicTaue
3apsaoB, AeWCTBUSA 3/EKTPUYECKOTO TOKA, KOPOTKOE 3aMblkaHue, B3auMOAENCTBME
MarHuWTOB, [elCTBME MArHWTHOrO MOMs Ha MPOBOLHUK C TOKOM, 3/1EKTPOMAarHMTHas
MHOYKUMA) MO OMUCaHMI0 WX XapakTepHbIX CBOWCTB WM Ha OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX AaHHOE (I13NYECKOE AB/IEHNE;

pacrno3HaBaTb NPOSB/EHNE U3YUEHHbIX (N3NYECKNX SBMIEHWIA B OKPYXKatoLLeM MUpe, B
TOM uucne QU3NYecKne SBMEHUA B MNPUPOAE: MOBEPXHOCTHOE HATSXEHWE W
KanunnspHole SBMIEHWA B NPUPOAe, KpuUCTansibl B npupoge, usnydeHve ConHua,
3amep3aHue BOAOEMOB, MOPCKMe 6pu3bl, 06pa3oBaHMe POCbl, TyMaHa, WHes, CHera,
ANeKTpUYeCKNe NBMIeHMA B  aTMOC(epe, 3/MEKTPUYECTBO DKMBLIX  OpraH1M3moB,
MarHutHoe nose 3emnu, Apeid MOMOCOB, POfb MArHATHONO MOMS A1 XXM3HU Ha
3emsie, NONAPHOE CUSHWME, NPU 3TOM MEPEBOANTL NPaKTUYECKYHD 3afady B YYeOHYHo,
BbleNATb CYLLECTBEHHbIE CBONCTBA (MPU3HAKM) (IU3NYECKUX ABMIEHWIA;

ONUCbIBaTb U3yYeHHble CBOWCTBA Te/ U (IU3NYECKNe ABNEHUSA, UCNOMb3ys (DU3NYecKme
Be/MUMHbI (Temnepatypa, BHYTPEHHAS| 3HEepPrus, KOMMYecTBO TenoTbl, YyaeNbHas
TeNnNOEMKOCTb BeLlecTBa, YfAeflbHasa Tenniota MnaefeHus, YaenbHas TensoTta
napoobpa3oBaHus, yfenbHasa TensjoTa CropaHus TOMMBa, KO3(M(ULMEHT MOME3HOro
[eNCTBMA TEMNIOBOM MalUMHbI, OTHOCUTENbHAA B/IAXKHOCTb BO3A4YXa, 3/1EKTPUYECKUN
3apsad, cuna TOKa, 3/1EKTPUYECKOe HamnpskeHue, COMpOTMB/IEHWE MNPOBOAHUKA,
yLe/lbHOe CONpPOTMBI/IEHNE BeLLecTBa, paboTa U MOLLHOCTb 3/IEKTPUYECKOr0 TOKa), Npu



ONuCaHWM MpaBUIbHO TPaKTOBaTb (PU3MYECKUIA CMbICT UCMO/Mb3YEMbIX BENYNH,
0603Ha4YeHNa 1 eanHULbI PU3NYECKUX BEIMYUH, HAXOAUTL (HOPMY/bl, CBS3bIBAIOLLME
JAaHHYIO  (DM3NYECKYI0 BENMUYMHY C  APYTUMW  BEIMYMHAMK, CTPOUTL  Fpadmku
M3YYeHHbIX 3aBUCUMOCTEN PU3NYECKNX BEMMYMH;

XapaKTepn3oBaTb CBOWCTBA Ten, (DM3MYECKMe SABNEHUS W MPOLEecChbl, WCNO/b3ys
OCHOBHbIE MOMOXKEHUA MOMEKYNAPHO--KMHETUYECKON TEOpUM CTPOEHMSI BELLECTBa,
NPUHUMN  Cynepnosvmumm nonein (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHus
3apsaga, 3akoH Oma Ans yyactka uenu, 3akoH [hkoyns—SleHua, 3aKOH COXpaHeHus
3HEprumn, Npu 3TOM [aBaTb CMOBECHYID (HOPMYIMPOBKY 3aKOHa WM 3amnucblBaTb €ro
MaTeMaTUYeCKoe BbIPaXKEHNE;

00BACHATL (PU3MYECKMEe MPOLIECChl M CBOWCTBa Ten, B TOM 4WMCNe U B KOHTEKCTe
cuUTyaumi MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISIBNATb
MPUYNHHO-CNIEACTBEHHbIE CBA3W, CTPOUTb 0ObACHEHME M3 1-2 NOrMYecKMX Laros C
0rnopoii Ha 1-2 N3y4YeHHbIX CBOMCTBA (PU3NYECKNX ABIEHUI, (DU3NYECKMX 3aKOHOB U/
3aKOHOMEPHOCTEN;

pewaTb pacyéTHble 3adayn B 2-3 [ENCTBUSA, WCNONb3YS 3aKOHbl W (HOPMY/ibl,
CBA3bIBalOLLME (DM3NYECKMEe BEIMYMHBLI: Ha OCHOBE aHa/iu3a YCNoBWS  3afayn
3anncbiBaTb KpaTKoe YC/0BWeE, BbISBSATL HEAOCTATOK [aHHbIX A4/ PeLueHust 3agauu,
BblIOMpPaTh 3aKOHbI U (hOPMY/ibl, HEOOXOAMMbIE ANS €€ peLleHuns, NMPOBOANTL PacUETbI U
CpaBHMBaTb MOJTyYEHHOE 3HaYeHMe (PU3NYECKOW BETMYMHBI C U3BECTHBIMU AaHHbIMU;
pacno3HaBaTb NPO6/EMbl, KOTOPbIE MOXHO PewmnTb MNPy MNOMOLM  (DU3NYECKUX
METOA0B,  UCMOMb3yd  ONUCaHWe  WUCCNefOBaHMS,  BblAENATb  MPOBEPSEMOe
NPeAnoNOXeHNe, OLeHMBaTb MPaBUILHOCTL MOPSAKA MPOBEAEHMS UCCNef0BaHMs,
[enatb BbIBOAbI;

NPOBOANTL OMbITbl MO HAGMOAEHUIO (PU3NYECKUX ABNEHUIA NN PU3NYECKMX CBONCTB
Ten (KanunnspHble SBNEHWSA, 3aBUCUMOCTb [aB/fIEHMSt BO3gyxa OT ero 06béma,
TemnepaTypbl, CKOPOCTW MpoLecca OCTbIBaHMS U HAarpeBaHUa Npu U3NyYeHUn OT LBeTa
n3nyyarowerdi  (NornowjatoLlein) MoBepxHOCTM, CKOPOCTb  UCNapeHus BOAbl  OT
Temnepatypbl >KUAKOCTM W NAoWaan e€ MOBEPXHOCTU, 3MeKTpusauus Ten u
B3aVIMO/ENCTBUE 3MNEKTPUYECKMX 3apSA0B, B3aVMOAENCTBME MOCTOAHHbIX MarHWTOB,
BMU3yasin3aLmsa MarHMTHbIX NOMEN NOCTOSAHHbLIX MarHUTOB, AEWCTBUA MarHUTHOMO MO/s
Ha MPOBOAHWK C TOKOM, CBOICTBA 3/1EKTPOMarHuTa, CBOMCTBA 3MEKTPOABUraTens
MOCTOSHHOTO TOKa): (hOpPMY/NMPOBaTb MPOBEPSiEMbE  MPEAMNONoXKeHUs, cobmpaTb
YCTaHOBKY W3 MNPeA/IOKEHHOr0 060pyaoBaHUS, OMWCbIBaTb  X04 OnblTa W
(hopMyNMpoBaTb BbIBOABI;

BbINOMHATbL NPSMbIE M3MEPEHNSA TeMMnepaTypbl, OTHOCUTENbHON BNXXHOCTU BO3AYyXa,
CUMbl TOKa, HarpshKeHWs C WCMOMb30BaHWEM aHa/IoroBbIX MPMOOPOB M [aTYMKOB
(hM3NYECKNX BEAMYMH, CPaBHMBATb Pe3ynbTaTbl W3MEPeHWidi C Y4YETOM 3afaHHOiA
abCcoNtOTHOW NOrPeLLHOCTH;

NPOBOANTbL UCCNEfOBaHME 3aBUCUMOCTM OAHON (PU3NYECKOW BENWMUMHBLI OT APYrou C
MCNONb30BaHNEM MNPSAMbIX U3MEPEHWNIA (3aBUCUMOCTb COMPOTMB/IEHNS MPOBOAHMKA OT
ero AAuHbI, NIOWAAN MOMEePeYHOro CeveHns U YAenbHOro CONpPOTUB/IEHNS BeLlecTBa
MPOBOAHMNKA, CW/bI TOKA, NAYLLEro Yepe3 NPOBOAHMK, OT HaNPsXKeHUs Ha NMPOBOAHUKE,
nccnefoBaHve MocnefoBaTe/ilbHOro WM napanesibHoro COeAVHEeHWn MNPOBOLHWUKOB):
NNaHWpoBaTb MCCnefoBaHMe, cobmpaTb YCTaHOBKY W BbINOMHATL M3MEPEHUS, Cleays



NPeANoOXeHHOMY NnaHy, (PUKCUPOBaTb pe3yNbTaTbl MNONYYEHHON 3aBUCUMOCTM B BUAe
Tabnu1L, 1 rpaurKoB, fenatb BbIBOAbI MO pe3ynbTaTaM UCCNeoBaHus;

e POBOAWTb KOCBEHHblE W3MEPEHUS (U3NYECKMX BeNWUMH (YAenbHas TemnjoéMKOCTb
BELLLeCTBA, CONPOTUB/IEHWE MPOBOAHMKA, paboTa U MOLHOCTb 3/1IEKTPUYECKOrO TOKA):
NNaHMpoBaTb M3MepeHus, Ccobupatb 3KCMEPUMEHTA/IbHYHO  YCTaHOBKY, Criefys
NPeAIOXEHHOW NHCTPYKLMM, N BIMUCNATH 3HAYEHNE BE/TMYUNHDI;

e cobnojatb npaBuia TEXHUKM 6HesonacHOCTM npu  pabote € 1abopaTOpPHbLIM
obopynoBaHMeM;

e XapaKTepu3oBaTb MPUHUMMNbLI AEACTBUA M3YYEHHbIX MPUOOPOB U TEXHUYECKNX
YCTPOMCTB C OMOPOI Ha WX onucaHus (B TOM 4ucie: cucTemMa OTOMNEHUA [LOMOB,
rMrpoMeTp, naposas TypOWHa, amnepMeTp, BONbLTMETP, CYETUMK 3MEKTPUYECKON
9HEPruK, 3NeKTPOOCBETUTENbHbIE MPUOOPBI, HarpeBaTe/lbHble  3MEKTPONPUOOPSI
(NpuMepsbl), 3NEKTPUYECKME MPefOXPaHUTENN, 3MEKTPOMAarHuUT, 3/1eKTPoABUraTeb
MOCTOAHHOIO TOKa), MCMOMb3ys 3HaHWA O CBOMWCTBaX (U3NYECKUX SBNEHUIA U
HeobXoauMble (PU3NYECKne 3aKOHOMEPHOCTH;

e pacrnosHaBaTb MPOCTble TEXHUYECKME YCTPOMCTBA U W3MepUTeNbHble npubopbl no
CXemMaM U CXeMaTUUHbIM PUCYHKaM (KMAKOCTHbIA TEPMOMETP, TEPMOC, NMCUXPOMETP,
rMrpomeTp, ABuUraTenb BHYTPEHHEro CropaHus, 3M1EeKTPOCKOM, peocTar), COCTaB/ATb
CXEMbl 3/1IEKTPUYECKMX Lieneil ¢ NocnefoBate/ibHbIM M NapaiiefibHbIM COeANHEHNEM
3/1eMEHTOB, pa3/inyas YCrI0BHble 0603HAYEHWS 3NIEMEHTOB 3/IEKTPUYECKUX Lienel;

e MPUBOAUTL NpUMepbl (HaxoauTb MH(OpPMaUMi0 0 npuMepax) MPakTUYecKoro
MCMOMb30BaHNSA (DU3NYECKMX 3HAHWA B TMOBCELHEBHOM XXWU3HU [ANs 0becreveHus
6e3onacHoCTM npu obpalieHun ¢ npubéopamyv U TEXHUYECKUMMU YCTPOMCTBAMM,
COXpPaHeHUs 3[0pOBbS W COONIOAEHWA HOPM  3KOJIOMMYECKOro MoBefeHuns B
OKpYyXXatoLLen cpefe;

e OCYLLECTB/IATb MOUCK WHMOpMaLMN (U3NYECKOro cofepxaHus B WHTepHeTe, Ha
OCHOBE WMEIOLMXCA 3HAHUA M NYTEM CpaBHEHWS [AOMOMHUTENbHbIX WUCTOYHWKOB
BbILENATb WH(OPMaLMIO, KOTOpas SBASETCA MPOTMBOPEUMBOM WM MOXET ObITb
HeA0CTOBEPHOIA;

e 1ICMO0/b30BaTb MPW BbINOMHEHUN YYeOHbIX 3alaHWil HAYYHO--NOMYNAPHYIO IMTEpaTypy
(hM31YECKOro COAepXKaHus, CrpaBOYHble MaTepuanbl, Pecypcbl ceTu WHTepHerT,
BnafleTb NpuMémMamMmn KOHCMEKTUPOBaHUA TeKcTa, npeobpasoBaHWs WMHGopmauum u3
O[JHOI 3HAaKOBOW CUCTEMbI B APYrYIO;

e CO3jaBaTb COOCTBEHHble MWCbMEHHbIE W KpaTKMe YCTHble COo06LeHNs, 0606LLas
MH(OPMaLMIO U3 HECKOIbKMX UCTOYHUKOB (PU3NYECKOrO COLEPXaHus, B TOM 4ucre
ny6NMYHO  NpeAcTaBNATb — pe3ynbTaTbl  MPOEKTHOW  WAM  UCCNefoBaTe/IbCKOM
[eATeIbHOCTU, NPW 3TOM FPaMOTHO UCMO0/b30BaTb U3YUYEHHbIN NMOHATWIHBIA annapat
Kypca (u3nKu, CONPOBOXAATb BbICTYI/IEHNE Npe3eHTaLel;

e PN BbIMNOJIHEHUN YYebHbIX MPOEKTOB W WUCCNEeAOBaHWUA (PU3NYECKMX MNPOLLECCOB
pacnpefensaTb 0643aHHOCTU B FPyMne B COOTBETCTBUM C MOCTAaBNEHHbIMU 3afavamu,
CneguTb 3a BbIMOMHEHMEM nNflaHa [elCTBUMIA M KOPPEKTUPOBaTb €ro, afekBaTHO
OueHMBaTb  COOCTBEHHbI  BKMah B [eATENbHOCTb  PyMnbl,  BbICTpanBaTb
KOMMYHUMKATMBHOE B3aUMOJENCTBMe, NMPOAB/IASA FOTOBHOCTL paspeLlarb KOHMINKTbI.

K KOoHUy 06y4yeHus B 9 kiaacce NMpeAMETHbIE pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/IXKHbI

OTpaxaTb CHOPMMPOBAHHOCTL Y 06YYAIOLLMXCA YMEHWIA:



MCNONb30BaTb MOHATWUA: CUCTEMa OTCYéTa, MaTepuasibHasi TOYKa, TPaeKTopus,
OTHOCUTENBHOCTb MEXaHUYECKOTrO [ABMXKEeHWS, AeopMaums (ynpyras, nnactuyeckas),
TPeHWe, LEHTPOCTPEMUTENIbHOE YCKOPEHWME, HEBECOMOCTb W MNeperpyskun, LeHTP
TSDKECTW, abCOMOTHO TBEPAOE Teno, LEeHTP TSHKeCTW TBEPAOro Tena, paBHOBECME,
MexaHuWyeckne  KonebaHMs M BOMHbI, 3BYK, WH(PasByK W  YIbTpasByk,
3N1eKTPOMarHUTHbIe BOJIHbI, LUKaNa 3/1eKTPOMArHUTHLIX BOJSIH, CBET, G/IM30pYKOCTb U
[aNbHO30PKOCTb, CMEKTPbl WUCMYCKaHWA W MOr/oWeHns, anbga-, 6eta- U ramma-
M3MTy4YeHUs, N30TONMbI, AfePHas SHEPreTUKa;

pasnuyatb ABNeHMst (paBHOMEPHOE W HepaBHOMEPHOe MPSIMONIMHEAHOE [BUXKEHWE,
paBHOYCKOPEHHOEe MPAMO/IMHENHOE ABMXEHMe, CBOOOAHOE NajeHune Tes, paBHOMEPHOE
[BVWKEHME TNO  OKPY)XHOCTW, B3aVMOAENCTBME Tefl, pPeakTUBHOE  [ABWKEHMUE,
KonebaTeslbHOE ABVKEHME (3aTyxalolime W BbIHYXAEHHble KonebaHus), pe3oHaHc,
BO/IHOBOE  [BWDKEHME, OTpPaXeHWe 3BYKa, MNPSMONMHENHOe pacnpocTpaHeHue,
OTpaXXeHWe 1 NpenomaeHne CBeTa, NO/IHOe BHYTPEHHeE OTPaXXEHWE CBETa, Pas/ioKeHNe
6enoro ceeta B CMEKTP W CHNOXEHWE CMeKTpasibHbIX LIBETOB, AMUCMepcUsi CBETa,
ecTecTBeHHas PagMoaKTUBHOCTb, BO3SHMKHOBEHME IMHENYATOrO CMeKTpa WU3Nny4veHus)
Mo ONUCaHWMI0 UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX
AaHHOe (h13nYecKoe SABNEHME;

pacrno3HaBaTb NPOSB/EHWNE U3YUYEHHbIX PU3NYECKMX SBMEHWIA B OKpYXKatoLem Mupe (B
TOM uyucne (hM3n4Yeckue SBNEHUS B NPUPOAE: NPUANBLI U OT/INBLI, ABMXKEHWE NNaHeT
CO/HEYHOIN CUCTEMbI, PEaKTUBHOE [ABMXKEHME XKMBbIX OPraH13MOB, BOCNIPUSATIE 3BYKOB
YXMBOTHbIMW, 3eM/ETPSICEHNE, CEMCMUYECKME BOMHbI, LyHaMKn, 3XO0, LUBeTa Ten,
ONTUYECKME  ABMEHWA B npupode, OMONOrMyeckoe  AenCTBME  BUAUMOTO,
YNbTPaUONETOBOr0 M PEHTIEHOBCKOIO M3/TyYEHWI, eCTECTBEHHbIA pPafMOaKTUBHbIN
(hOH, KOCMUYECKME Jlyun, pafMoaKTUBHOE W3Ny4YeHWe MPUPOLHbLIX MUHepaos,
AeNCTBME PafMOaKTUBHBIX U3/TyYEHWNIA Ha OpraHn3M YenoBeKa), Mpy 3TOM MepPeBOANTD
NPaKTUYECKYO 3afa4vy B YYeOHY0, BblAeNATb CYLLECTBEHHbIE CBOMCTBA (MPU3HAKM)
(hM3NYECKNX ABNEHWIA;

OMMCbIBaTb M3YYEHHbIE CBOWCTBA TeN U (hM3MYECKUE ABNEHNS, UCNOMb3YA (U3NYECKMe
BENMYMHBI (CPeaHAs U MIHOBEHHAs CKOPOCTb Tena Npu HepaBHOMEPHOM [ABWKEHUM,
YCKOPEHUe, nepemMeLLeHre, NyTb, YroBas CKOPOCTb, CWla TPEHWUS, cuia Ynpyroctu,
CVna TSHKECTW, YCKOPEeHMe CBOOOAHOMO MafeHWs, BEC Tena, UMNybC Tena, UMNybC
CWUNbl, MeEXaHN4YecKas paboTa U MOLLHOCTb, NOTeHUMabHaa 3HePrna Tena, NOAHATOro
Haz, MOBEPXHOCTLIO 3eMIN, NOTEHLUMaIbHAS SHEPTUA CXKATOW NPYXKMHbI, KWHETUYECKas
3HEpPrus, NojsHas MexaHW4YecKas 3Heprus, nepuoj M yactota KonebaHwi, AnvHa
BO/IHbI, FPOMKOCTb 3BYKa M BbICOTa TOHa, CKOPOCTb CBETa, MOKa3aTeNb MpesioMIeHNs
cpeabl), NPy ONUcCaHUM MpPaBWU/IbHO TPAaKTOBaTb (DM3NMYECKUIA CMbICA MCMOMb3YEMbIX
BEMYMH, O0003HAYEHMS N eAMHULbI (U3NYECKMX BEIMYMH, HAxXoAuTb (OPMYIbI,
CBA3bIBAOLLME [AaHHYH (DU3NYECKYHD BEINMYMHY C APYrUMW BEIMYMHAMMK, CTPOUTH
rpatMKmn N3y4eHHbIX 3aBUCUMOCTEN PU3NYECKMX BETUYUMH;

XapaKTepu30oBaTb CBOMCTBA TeN, (IM3NYECKNE SBMEHUS U NPOLLECCHI, UCMO/b3YS 3aKOH
COXPAHEHUS 3HEPrumn, 3aKOH BCEMMPHOMO TArOTEHUSA, MPUHLUMM CYnepnosvuum cun,
MPVHLMN OTHOCUTENbHOCTK Manunes, 3akKoHbl HbHOTOHA, 3aKOH COXPaHeHUs UMMY/bCa,
3aKOHbl OTPaXKEHUS W NPeOMIEHNS CBETa, 3aKOHbl COXPaHEHWs 3apsifoBOro U
MaccoBOro 4ucen nNpu  A4epHbIX  peakuusx, Mpyv  3TOM  [JaBaTb  C/IOBECHYHO
(hopMyNIMPOBKY 3aKOHa 1 3anmncbiBaThb €ro MaTeMaTNyeCcKoe BbipaKeHNE;



0OBACHATL (PU3MYECKME MPOLIECChl M CBOWCTBA Ten, B TOM YMUC/e U B KOHTEKCTe
CUTYyaUMin  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISBASTb  MPUYMHHO--
CNeLCTBEHHbIE CBA3W, CTPOUTL 0ObACHEHUE M3 2—3 IOrMYECKUX LLAroB C OMOPON Ha 2—
3 M3y4YeHHbIX CBOWCTBA (DU3NYECKMX SABNEHWUA, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEl;

peLlaTb pacyéTHbIe 3a4aun (OnNuparoLLmecs Ha CUCTEMY U3 2—3 YpaBHEHWIA), UCNOJb3Ys
3aKOHbl M (DOPMY/ibl, CBA3bIBAIOLME (PU3NYECKME BENNYMHBI: HA OCHOBE aHam3a
YCNOBMA 33fauM 3anucbiBaTb KpPaTKOE YC/IOBWE, BbISBIATL HEAOCTaloLWme Wan
N36bITOYHblE [aHHbIE, BbIOMPATb 3aKOHbI U (HOPMY/bl, HEOOXOAUMbIE AN pPeLleHus,
MPOBOAWUTL pacyéTbl U  OLEHWBATb PeasIMCTUYHOCTb  MOJIYYEHHOro  3HaYeHUs
(M3MYECKOI BENTMUMHDI;

pacrno3HaBaTb MNPO6/eMbl, KOTOPble MOXHO peLmnTb Npu MOMOLM  (PU3NYECKMX
METOAOB,  WUCMOMb3yd  OMNUCaHWe  WUCCMefoBaHMS,  BblAeNATb  MPOBEPSEMOe
NPeLnosnoXeHne, OLUeHMBaTb MNPaBUIbHOCTL MOpsAAKa MNPOBeLEHUS WCCNef0BaHUS,
[ienathb BbIBOAb!, UHTEPNPETUPOBATL Pe3y/ibTaTbl HAOMHOAEHWIA U OMNbITOB;

NPOBOANTL OMbITbl MO HAGMOAEHUIO (PU3NYECKUX ABMEHUIA NN PU3NYECKMX CBONCTB
Ten (M3y4veHne BTOPOro 3akoHa HblOTOHa, 3aKOHAa COXPaHeHUs 3Heprum, 3aBUCUMOCTb
nepvofa KonebaHuin MPYy>XMHHOro MasTHMKA OT MaccCbl rpy3a v XECTKOCTU MPY>KUHbI U
He3aBMCUMOCTb OT aMMANTYAbl MasibIX KONnebaHuin, NPsAMOIMHEHOe pacnpoCcTpaHeHne
CBeTa, pa3fioXeHue 6enoro csBeTa B CMEKTP, W3Y4YeHUe CBOWCTB U300pakeHUs B
MIOCKOM 3epKajie U CBOMCTB M300paeHWs npeaMeTa B COGMparOLLen fMH3e,
HabMofeHNe CM/OWHBIX W IMHeAYaTbIX CMEeKTPOB W3/Ty4YeHWs): CaMOCTOSATEIbHO
cobupatb YCTaHOBKY M3 U36bITOYHOIO Habopa 060pyL0BaHMS, ONUCLIBATb X0 OMbITa U
ero pesy/nbTarbl, ()OPMYIMPOBATL BbIBOAbI;

NPOBOAUTL MPY HEOBXOAUMOCTM CepuIo NPSMbIX W3MEPEHWI, onpefenss cpeaHee
3HayeHne u3MepseMori BennUMHbl ((POKYCHOE pacCTOsHME COo6MpatoLlel NNH3bI),
000CHOBbIBATL BbIOOP Crnocoba nsmepeHns (M3MepuTeIbLHOro Nprubopa);

MPOBOAWTb WUCCMELOBaHNE 3aBUCMMOCTEN (DU3NYECKUX BEMIMYMH C UCMO/b30BaHUEM
NPAMbIX  M3MEPEeHUA  (3aBUCUMOCTb MYTU OT BPEMEHW MNPU  PaBHOYCKOPEHHOM
[BWKeHMM 6e3 Haya/lbHO CKOpOCTW, Mepuoja KonebaHWin  MaTemMaTuyeckoro
MasTHVUKa OT [A/IMHbI HUTW, 3aBUCUMOCTU Yrfia OTPaXKeHUs CBeTa OT yria nageHus un
yrna npenomneHns oT yrna nageHuns): nnaHMpoBaTb UCCNefoBaHne, cCaMOCTOATEIbHO
cobupaTb  YCTaHOBKY, (MKCUpPOBATb  pe3y/bTaTbl  MOJYYEHHOW  3aBUCUMOCTY
(hM3nYeCKMX BeNMUMH B BUAe Tabnuy 1 rpadnkos, Aenatb BblBOAbI MO pe3y/ibTaTam
nccnefoBaHus;

NMPOBOAUTb KOCBEHHblE W3MEPEHNs (U3NYECKUX BEIMUMH (CPeAHss CKOpOCTb U
YCKOpEHWe Tefa Npu paBHOYCKOPEHHOM [BWXKEHWM, YCKOPEHNe CBOGOAHOrO najeHus,
XBCTKOCTb MPYXWHbI, KO3IMMULMEHT TPEHUS CKOMbXKEHUSA, MexaHuyeckas pabota u
MOLLHOCTb, 4acToTa W nepuoj KonebaHWA MaTeMaTUYyecKoro W MPY>XXMHHOMO
MasTHWKOB, OMTUYECKas Cuna CoOMpatoLllen NNH3bI, PagMoaKTUBHbLIA  (POH):
NNaHNPoBaTb M3MepPeHus, cobupaTb 3KCNepUMEHTaIbHYK YCTAHOBKY W BbINOMHATb
N3MepeHns, cneays NPeLiokKeHHON WHCTPYKLUW, BbIYUCAATL 3HaYeHUE BENUUMHbI W
aHasM3nMpoBaTb MOJMyYeHHble pe3ynbTaTbl € YY4ETOM  3afaHHOM  MOrpeLHOCTH
N3MEPEHUNA;

cobnogate Mpasuna TEXHUKM 6Ge3onmacHoOCTM npu  pabote € 1abopaTopHbIM
obopyaoBaHMeM;



pa3inyatb OCHOBHblE MPU3HAKW M3YYeHHbIX (U3NYECKUX MOAENeN: maTepuasibHas
TOYKa, abCoMTHO TBEPLOE Teso, TOYEYHbI UCTOYHUK CBETA, Jlyd, TOHKas fIMH3a,
nnaHeTapHas MOAesb aToma, HyK/I0HHasA MOLeNlb aTOMHOI0 A4pa;

XapakTepu3oBaTb MPUHUMNbI  AEACTBMA  U3YYEeHHbIX MPUOOPOB UM TEXHWUYECKMX
YCTPOMCTB C OMOPOM Ha UX onucaHus (B TOM Yucne: CNUAOMETP, AaTUMKIN MONOXEHNS,
paccTosHMA U YCKOPEHWS, paKeTa, 3X0/0T, OYKM, MepucKon, otoannapar, ONTUYeCKme
CBETOBO/bI, CMEKTPOCKOM, AO3NMETP, Kamepa BwibCoHa), MCMOMb3ys 3HaHUA O
CBOWICTBAX (PU3NYECKUX SBNEHUI 1 HEOOXOMMble (13MYECKMe 3aKOHOMEPHOCTY;
MCMONb30BaTb CXEMbl W CXEMATUYHbIE PUCYHKM U3YYEHHbIX TEXHUYECKMX YCTPOWCTB,
N3MEPUTENbHBLIX MPUOBOPOB M TEXHONOTMYECKMX MPOLIECCOB MPU PeLleHnn yyebHo--
MPaKTUYeCKMX 3a7ady, ONTUYECKNE CXEMbI /15 MNOCTPOEHUS N306pPaXKEHNIA B NIOCKOM
3epKane 1 cobuparoLLeli INH3e;

NPUBOAWTL MNPUMepbl  (HaXOAWTb MH(OPMALMIO O MpuMepax) MNPaKTUYecKoro
MCMOMb30BAHNA (PU3NYECKMX 3HAHWWA B MOBCELHEBHOW XXW3HW [ANA 06ecrneyveHus
6esonacHoCcTM npwu obpalieHun ¢ npubopamy U TEXHUYECKUMU YCTPOMCTBAMMU,
COXpaHeHUs 3[40pOoBbS W COONIOLEHWA HOPM  3KOJIOTMYECKOro MOBeJeHNs B
OKpYyXXatoLLel cpefe;

OCYLLECTB/IATL  MOUCK WH{OpMaLMN  (M3NYECKOro cofepXaHus B HTepHeTe,
CaMOCTOATE/IbHO (JOPMYNMPYA MOUCKOBbIA 3amnpoc, Haxo4uTb MyTU OnpesfeneHns
[OCTOBEPHOCTM MOMYYEHHON WHA(OPMaLUM Ha OCHOBE WMEKLUMXCA 3HaHUA 1
[OMOSTHATENbHbIX MCTOYHUKOB;

MCNO/b30BATb MPW BbINOMHEHUN YYeBOHbIX 33laHWin HAYHYHO--MONYNAPHYIO MTEPaTypy
(hM31YeCKOro CoAepXKaHus, CrpaBOYHbIE MaTepuanbl, Pecypcbl ceTn WHTepHerT,
B/lafleTb NprémamMun KOHCMEKTUPOBAHWA TeKCTa, Npeobpa3oBaHus WHGopMauum wu3
OJHOW 3HaKOBOW CUCTEMbI B JPYTYIO;

C034aBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIe COOOLLEHNA HA OCHOBE MH(OPMaLUK
N3 HECKONbKMX WCTOYHWKOB (PM3NYECKOr0o COfepXaHus, My6/MYHO MpeacTaBnaTh
pe3ynbTaTtbl NPOEKTHOW WUAN UCCMeL0BATENbCKOW AEATENbHOCTU, MPU 3TOM FPamMOTHO
MCMOMb30BaTh W3YYEHHbIN MOHATWMIHBIA annapar M3y4yaemoro pasgena (uanku un
COMPOBOX/aTb BLICTYM/IEHNE MNpe3eHTaumeld ¢ Y4€TOM OCOOEHHOCTeN ayauTopun
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuecTBO 4acoB 3JIeKTp0HHbIe
Ne HaumeHoBaHue pa3jiesioB U TeM (wnpoBbIe)
n/n nporpamMMbl Beero Kontpoabnbsie IlpakTuueckue o6pasoBaTeILEBIE
padoThbI padoThbI pecype
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYU OKPYKAKIIEro MUPa
Bubnunoteka LLOK
1 Puznia - Hayka 0 Npupose 2 https://m.edso0.ru/7f416194
bubnunoteka LLOK
1.2 duzn-eckue e HbI 2 1 https://m.edsoo.ru/7f416194
. bnbnuoteka LLOK
1.3 EcTecTBeHHOHay4HbIN MeTO/, NO3HaHUA 2 1 https://m.eds00.ru/7f416194
WToro no pasgeny 6
Pasznea 2. [lepBoHayasibHbIE CBe/IeHNsI 0 CTPOCHUM BellecTBA
bubnunoteka LLOK
2.1 CTpoetve BeujecTsa . https://m.edsoo.ru/7f416194
29 [BWXeHWe 1 B3aMMOeNCTBME YacTuLy 5 1 bubnunoteka LIOK
' BelLecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOAHWNSA BELLECTBa 2 Etmtgg'l;llcr)r:ee%iiorl:ﬂ 416194
WToro no pasgeny 5
Pa3nen 3. /IBu:xeHue U B3auMoaeiicTBHE TeJl
bubnunoteka LIOK
3.1 MexaHuueckoe Apivkerme 3 https://m.edsoo.ru/7f416194
bubnunoteka LLOK
3.2 VIHepLWA, Macca, NIoTHOCTb 4 1 https://m.eds<|)_:|).ru/7f416194
bnbnuoteka LIOK
3.3 Cuna. Bugbt cun 14 1 2 https://m.edso00.ru/7f416194
WToro no pasgeny 21

Pasnen 4. /laBieHue TBEpPABIX TeJl, dKUAKOCTEH U ra3oB




[asneHue. MNepenava faBneHnsa TBEPALIMA

bubnunoteka LIOK

4.1 Tenamu, XXMAKOCTAMM U rasamu 3 https://m.edso0.ru/7f416194
Bubnunoteka LLOK
4.2 FaBneHme KIAKOCTH > https://m.edsoo.ru/7f416194
bubnunoteka LIOK
4.3 ATMOCtepHOe AaBeHme 6 https://m.edso0.ru/7f416194
44 [elicTBrE XMAKOCTM U ra3a Ha NorpyXéHHoe 7 1 3 Bubnunoteka LLOK
' B HUX TeNo https://m.edsoo.ru/7f416194
WToro no pasgeny 21
Pa3nes 5. PaGora m MOIIHOCTDH. JHeprus
bnbnmoteka LLOK
> PaboTa i MoujHocTe 3 1 https://m.edsoo.ru/7f416194
bubnunoteka LLOK
5.2 MpocTbie MexaHnsub! S 1 https://m.edso00.ru/7f416194
bnbnuoteka LLOK
53 Mexariueckas sHeprus 4 1 1 https://m.edsoo.ru/7f416194
WToro no pasgeny 12
Pe3epBHOE Bpems 3
OBLUEE KOJTMYECTBO YACOB N0 NPOIrPAMME 68 3 12




8 KVIACC

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM KosaunyecTBo 4acoB DJIeKTPOHHbIE
MPOrpamMmbl (undposBbie)
Konrpoabubie  IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pa3ne.11 1. Teny1ioBbI€E IBJICHUS
o bubnunoteka LIOK
1.1 7
CTpoetie 1 CBOVCTBA BelLecTB https://m.edsoo.ru/7f4181ce
bubnunoteka LLOK
12 Tennosbie npoLecch 21 1 > https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pa3nen 2. DiekTpuyeckne u MATHUTHBIE SIBJICHUS
DneKkTpuyecKme 3apaabl. 3apsXKeHHble Tena bubnnoreka LIOK
2.1 o 7 1
N VX B3aMOLENCTBUE https://m.edsoo.ru/7f4181ce
o o bubnunoteka LIOK
2.2 [MOCTOSAAHHBIN 3NEKTPUYECKNIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bnbnuoteka LLOK
2.3 MarHuTHble SBeHnA 6 1 15
https://m.edsoo.ru/7f4181ce
bubnunoteka LIOK
24 DNeKTpoMarHUTHasa UHAYKLMA 4
P AYKL https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHOE Bpems 3
OBLLEE KOJTMYECTBO YACOB IO NMPOrPAMME 68 3 14.5




9 KJIACC

Ne ni/m HaumeHoBaHue pa3/iesioB U TeM KosaunyecTBo 4acoB DJIeKTPOHHbIE
MPOrpamMmbl (undposbie)
Kontpoabusbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pa3nen 1. Mexannuyeckue siBJeHHUS
11 MexaHn4ecKoe ABMXEHME 1 CNOCoOBbI ero 10 1 bubnunoteka LIOK
' onmcaHms https://m.edsoo.ru/7f41a4a6
o bubnunoteka LLOK
1.2 B3anmopencTsue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bnbnuoteka LLOK
1. KOHbI COXpaHeHns 1
3 3aKoHbI coxpane 0 3 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 40
Paznen 2. Mexann4yeckue Koje0aHusi M BOJHbI
bubnunoteka LIOK
2.1 MexaHun4yeckune KonebaHus 7 3 https://m.edsoo.ru/7f41adab
bnbnuoteka LLOK
2.2 MexaHn4yeckue BO/HbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3}1€.]'l 3. 3JICKTp0MaFHHTHOC moJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI
DNEeKTpoOMarHMTHOe Nnone n bubnunoteka LIOK
3.1 6 2
3/M1EKTPOMarH1THbIE BOJHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Pa3znen 4. CBeToBbIe sIBJIEHUS
bubnunoteka LIOK
4.1 3aKOHbI pacnpocTpaHeHWs cBeTa 6 2 H

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




Bubnunoteka LLOK

4.2 JINH3bI 1 oNTHUYecKne NprUGoPBbI 6 3 https://m.edsoo.ru/7f41ada6
Bubnunoteka LLOK
4.3 Pa3noXeHune 6e/10ro ceeTa B CNeKTP 3 2 https://m.edsoo.ru/7f41ada6
WToro no pasgeny 15
Pa3zgen 5. KBanToBblIe iBJIeHUSA
Bubnunoteka LLOK
51 icnyckaHue 1 nornoweHne cBetTa aToMmom 4 1 https://m.edsoo.ru/7f41ada6
bnbnuoteka LLOK
52 CTPOeHME ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubnunoteka LLOK
>3 FIAePHbIE peakLM ! 1 L https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Pa3nea 6. [loBTopuTe1bHO-0000 1AM MOYJIb
6.1 [MoBTOpeHVE 1 0600LLeHMEe COAepPXKaHNS 9 ) bnbnmoteka LIOK
' Kypca u3nku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 9
OBLWEE KOJIMYECTBO YACOB IO NMrPOIrPAMME 102 3 27




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

®u3snka, 7 knacc/ MNepbiwknH N.M., AKLUMOHepPHOE 06LLeCTBO «M34aTeNbCTBO
«[pocBeLLeHnEe»
®u3uka, 8 knacc/ MepblwknH N.M., AKLUMOHEPHOE 06LLeCTBO «M34aTeNbCTBO
«[pocseLLeHnEe»
®u3snka, 9 knacc/ MNepbiwknH N.M., AKLUMOHEPHOE 06LLeCTBO «34aTeNbCTBO
«[pocBeLLeHnE»

METOJAUYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
Bonkos B.A. YHuBepca/ibHble MOYPOUHble pa3paboTku rno umanke — 7-9 knacc ,
M: BAKO

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

EanHas KONNeKums LMPpPoBbIX 06pasoBare/ibHbIX pecypcoB
https://rosuchebnik.ru/material/elektronnye-obrazovatelnyeresursy-po-fizike/

ANeKTPOHHbIE Yy4ebHUKM K BecnnaTHble cepBucbl LECTA 1a yuutenein n y4eHUKOB.
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike
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