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1. lNoAcHUTeNbHaA 3annucKa 3

2. CopeprxkaHue y4ebHOro npegmeTa 7
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8 Knacc 10
9 knacc 14

3. MnaHnpyemble o6pasoBaTe/ibHble pe3ybTaTbl 20
JINYHOCTHBbIE pe3ynbTaThl 20
MeTanpegMeTHbIe pe3y/bTaThl 21
[MpegMeTHbIe pe3ynbTaThl 24

4. TemaTunyeckoe nnaHMUpoBaHue 35
7 Knacc 35
8 Knacc 37
9 Knacc 38

5. [Moypo4Hoe nnaHnpoBaHue 40
7 Knacc 40
8 Knacc 48
9 Kknacc 56

6. MpoBepsieMble NpeaMeTHbIE Pe3y/ibTaTbl 0CBOEHWSI OCHOBHOW 66
obpaszoBaTeibHOW NPOrpamMMbl OCHOBHOIO 06LLIEro 06pa3oBaHms

7. [NpoBepsieMble 3/IEMEHTbI COAePXKaHUA 75

8. MNpoBepsiemble Ha O3 no ¢wu3nMke TpeboBaHNA K pesynbtatam | 90
OCBOEHWNSA OCHOBHOM 06pas3oBaTeslbHOM NMporpaMMbl OCHOBHOMO O6LLLEro
obpaszoBaHus

9. MNepeyeHb 3/1IEMEHTOB COAepXKaHuA, NpoBepsAeMbix Ha O3 no pusmke 93

10. YyebHO-MeTOANYECKOE 0becrnedeHre 06pa3oBaTe/ibHOro npotiecca 103

OG6si3aTeNbHble yUeOHble MaTepuanbl A5 yYeHnKa
MeToanueckme MaTepuanbl Ans yUnTens
LinchpoBble 06pasoBaTe/ibHble PECYPChI U PECYPChI CETU UHTEPHET




MOACHUTEJIbHAA 3ATIMCKA

Paboyasi nporpaMma rno y4ye6HoMy npeamety «Pusnka» (6a3oBblii YPOBEHb)
AN obyyvarowmxcst 7-9-x KnaccoB paspabotaHa OTKpbITO 06LLe06pa3oBaTebHON
rumHasvern AHIMOO «MAHO» (nanee COOTBETCTBEHHO — Pabovas nporpamma,
["'MMHa3uK) paspaboTaHa B COOTBETCTBMM C TPEOOBAHUAMU U C YUYETOM:

- ®efepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pa3oBaHMM B
Poccuitckon deaepaunim»;

- npukasa MuHnpoceeweHns Poccum ot 22.03.2021 Ne 115 «O6
yTBepXKaeHUn [lopsgka opraHuM3auum W OCYLLECTB/IEHMSA  06pa3oBaTe/lbHOM
[EeATeNbHOCTM MO OCHOBHbIM — 00Lleo6pa3oBaTefibHbIM — Mporpammam  —
obpasoBaTe/ibHbIM Mporpammam HadaibHOro 06LLlero, OCHOBHOIO 06LLIero wu
cpeAHero 06LLero 06pasoBaHNs»;

- npukasa MuHnpoceeweHns Poccum ot 31.05.2021 No 287 «O6
YTBEPXAEHNN (PefepasibHOro rocyAapCTBeHHOro 06pas3oBaTe/lbHOro CcraHgapTa
OCHOBHOr0 06LLero o6pasoBaHus» (ganee — ®roc 000);

- npukasa MuwuHnpoceeweHns Poccun ot 18.05.2023 Ne 370 «O6
yTBEPXAEHUN (efepanbHON 06pa3oBaTe/lbHOM MporpaMmmbl OCHOBHOMO 06Lero
06pa3oBaHUs» C W3MEHEHWAMW, BHECEHHbIMW MpuKazamnm MUHMPOCBELLEHWS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CaHlnH 1.2.3685-21 «['MrmeHn4eckne HopmatvBbl U TpeboBaHMA K
obecneyeHnto 6e3onacHoCTU U (M) 6Ge3BpefHOCTU ANs 4venoBeka (PaKTOpPOB
cpefbl 06UTaHWSA», YTBEPXKAEHHbIX NOCTaHOBeHEeM [1TaBHOrO rocyapCTBEHHOMO
caHuTapHoro Bpaya P® ot 28.01.2021 Ne 2;

- CI24.24283-26 «CaHUTapHO-aNNAEMUONOrNYeckne TpeboBaHUA K
OpraHu3auMsam BOCMUTAHUA W 00YyYeHWs, OTAbIXa W 03[40POB/EHUA [eTeld ”
MOJIOAEXW», YTBEPXKAEHHbIX MOCTAHOB/IEHWEM [1aBHOrO rocyfapCTBEHHOIO
caHuTapHoro Bpayva Poccun o1 02.06.2026 Ne 19;

- KoHuenuuwn npenofasaHus  y4yebHoro npegmeta «®PusmMka» B
obpasoBatesibHbIX  OpraHmsaumax  Poccuiickoit  Pefepauun,  peansyroLLmx
OCHOBHble  06Lle06pa3oBaTe/ibHble  MPOrpaMMbl,  YTBEPXAEHHOW  peLleHneM
Konnernn MuHnpocseweHns Poccum (Mpotokon oT 03.12.2019 Ne MK-4BH);

- OCHOBHON  06pa3oBaTe/lbHO  MPOrpaMMbl  OCHOBHOro  06Llero
06pa3zoBaHua MMMHa3nK;

- y4ebHOro njaHa OCHOBHOro 06uero 0bpasoBaHMs Ha TeKYLMNIA YYeOHbIN
rog [ mHasuu,

- pabouyein nporpaMmMbl BOCNUTaHUA MMMHa3UW;

- (pefepanbHOM paboyeit nporpamMmbl OCHOBHOro 06Llero o6pasoBaHUs
«®Pun3mka» (6a30Bblil YPOBEHb) A4/ 7-9 KnaccoB 06pa3oBaTe/ibHbIX OpraHu3aLmi.
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Mporpamma no (OM3NKE Ha YPOBHE OCHOBHOrO 006uWero o6pa3oBaHUA
COCTaB/leHa Ha OCHOBe MOJIOXKEHWIN 1N TPeboBaHUA K pe3y/ibTaTaM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTeslbHOM Mporpammbl, MPeAcTaBieHHbIX B
®dIrOC 000, a Takxe ¢ Y4&TOM (heiepasibHON paboyein Nporpammbl BOCNUTAHNA U
KoHuenummn npenogasaHns y4ebHOro npegmeTa «Pusmkar.

CofepxaHve nporpaMmbl MO (pM3MKe HanpaBleHO Ha (opMUpoBaHUe
€CTECTBEHHOHAYUYHON rpaMOTHOCTU OOYyYatoWUXCA M OpraHu3auuio  13yyeHus
(hM3MKN Ha [eATe/IbHOCTHOM OcHoBe. B nporpamme no (hM3MkKe Y4nTbIBAKOTCA
BO3MOXKHOCTM Y4ebHOro npeameta B peanusaumm tpeboBaHuin ®roC OO0 k
NaHNPYEMbIM JIMYHOCTHBIM U MeTanpeaMeTHbIM pe3ynibTataM 00y4YeHns, a Takxke
MeXrpeLMeTHbIe CBA3M eCTECTBEHHOHAYUHbIX YYebHbIX NpPeAMEeTOB Ha YpPOBHe
OCHOBHOI0 06LLero o6pa3oBaHus.

Mporpamma no (Yu3nke yCcTaHaB/IMBAET pacnpejeneHne y4ebHOro Mmatepumana
no rogam obydeHus (Mo Knaccam), npegsiaraet NPUMepPHY MocsefoBaTe/lbHOCTb
N3yYeHUs TeM, OCHOBAHHYH Ha /IOrMKe pasBUTUA MPEAMETHOrO COAEPXKaHUA U
y4éTe BO3pacTHbIX 0COGEHHOCTEN 00YyYatoLLMXCA.

Mporpamma No (u3nke pas3paboTaHa C LEe/Mb0 OKa3aHWs MEeTOAUYECKON
MOMOLLIA YYMTENIO B CO3aHNKN paboyein mporpammsbl no y4ebHOMY npeamerty.

Pu3nKa ABNAETCA CUCTEMOOOPA3YHOLLMM A/15 eCTECTBEHHOHAYYHbIX YUYeOHbIX
NpeLMeTOB, MOCKONbKY (M3MYECKMe 3aKOHbl JieXXaT B OCHOBE MPOLIECCOB U
SIBNEHUN, W3YyYaeMbIX XUMWe, OUMONOrmein, acTpoHOMMEH U (PU3NYECKON
reorpajueit, BHOCUT BKMah B  €CTECTBEHHOHAy4HYH) KapTWHY  Mupa,
npeaocTaBnsieT Havbonee ACHble 00pasubl MPUMEHEHUS Hay4yHOro MeToja
NO3HaHWA, TO eCTb Cnocoba NosyvyeHns AOCTOBEPHbIX 3HAHMIA O MUPE.

OpHa M3 rnaBHbIX 3ada4y (PU3NYECKOro 06pa3oBaHMA B CTPYKType 0O6Lero
06pa3oBaHMsi COCTOMT B (POPMMPOBAHWUM ECTECTBEHHOHAYYHOW rpPaMOTHOCTU W
NHTepeca K HayKe y 00yu4aroLLnXCS.

N3yyeHne uM3MKM Ha 6a30BOM YpPOBHe rpefnonaraeT OBMafeHue
CefyrowmMMmM  KOMNETEHTHOCTAMK, XapakKTeEPU3YIOWMUMMN  eCTECTBEHHOHAYYHYHO
rpaMoTHOCTb:

Hay4HO 0OBACHATb AB/IEHUS;

OLeHMBATb M NOHMMAaTb 0COGEHHOCTM Hay4YHOr0 UCCe0BaHWS;
WHTEPNpeTupoBaTb  [aHHble WU WCMNONb30BaTb  Hayu4Hble
[0Ka3aTenibCTBa 415 MoJly4eHUs BbIBOLOB.

Llenn wn3yyeHMsa (OU3NKM Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHMA
onpegeneHbl B KoHuenuuu npenogasaHns y4debHoro npeamera «®Pusmka» B
obpas3oBaTefibHbIX opraHmsauusax Poccuitickon  defepaumu,  peanmnsyrowmx
OCHOBHble  00Lle06pa3oBaTe/ibHble  MPOrpamMmbl,  YTBEPXAEHHOW  peLleHVEeM
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Konnernn MuHuctepcTBa npocseLleHnst Poccuninickon degepaumm (MpoTokon ot 3
aekabpsa 2019 r. Ne MK4BH).
Llenun nayyeHnsa pusnku:
NpUobpeTeHNe WHTepeca WM CTPEM/IEHUA O00y4YaloWmMXcss K HayYHOMY
N3YYeHUIO MPUPOAbl, PasBUTWE WX WHTENNEKTYa/lbHbIX M TBOPYECKMX
CMOCOBHOCTEW;
pasBuUTME NPeACcTaB/eEHNA O Hay4YHOM MeTOAe MO3HaHUA U (DOPMMPOBaHME
nccnefoBaTelbCKOro OTHOLLEHNS K OKPY>XXatoLMM SABIEHUSAM;
(hOpMUpPOBaHME HAY4YHOrO0 MMWPOBO33PEHMSA KakK pesysibTaTa K3yyeHWUS
OCHOB CTPOEHNA MaTepumn N hyHAaMeHTa/IbHbIX 3aKOHOB (DU3UKN;
(hopMUpOBaHMe NPeACTaBeHUA 0 PO (M3UKU AN PasBUTUS APYrnx
€CTECTBEHHbIX HayK, TEXHUKM N TEXHOOMNA,
pasBUTME  MNPeACTaBNeHWA 0  BO3MOXHbIX  Clhepax  Oyayuiein
npogeccoHanbHOM AeATeNIbHOCTU, CBA3aHHOM C (DM3MKOW, MOAroTOBKa K
AanbHerwemy 00y4eHM0 B 3TOM HarpaB/ieHUW.
[OCTMKEHNe 3TUX Lenelt nporpammbl N0 (PU3NKe Ha YPOBHE OCHOBHOIO
06Llero obpasoBaHMsA 06ecnevBaeTCs peLleHnem creayowmx safaq:
npuobpeTeHMe 3HaHWA O AUCKPETHOM  CTPOEHUM  BeELLeCcTBa, O
MeXaHWYeCKUX, TensoBbIX, 3MEKTPUYECKMX, MarHUTHbIX W KBaHTOBbIX
ABNEHUSAX;
NPUOGPETEHNE YMEHWNIA OMUCLIBAaTb U OOBACHATL (PU3NYECKUE SBNEHUSA C
MCMO/b30BaHNEM NOJYYEHHbIX 3HAHWIA;
OCBOEHVME METOAOB pPELUeHUss MNPOCTEMLUMX PacyETHbIX 33dad  C
1CMOo/Ib30BaHNEM (hn3nYecKnx Mogenei, TBOPYECKMX 7
NPaKTUKOOPUEHTUPOBAHHbIX 3a/ay;
pasBUTME YMEeHUI HabnhaTh NPUPOLHbLIE ABMEHUS U BbIMOMHATL ONbIThI,
nabopatopHble pPaboTbl W 3KCMEPUMEHTa/lbHble  UCC/eA0BaHUA  C
MCMO0/Ib30BaHNEM M3MEPUTENIbHBIX NMPUOOPOB;
OCBOeHVe NPUEMOB paboTbl C MHOPMaLMen (PU3NYECKOro COAepXKaHus,
BK/ItOYasA NH(OPMaLMIO O COBPEMEHHbIX JOCTMXEHMAX (DUINKN, aHaIN3 ©
KPUTUYECKOE OLIeHMBaHWe MH(opMaLnK;
3HaKOMCTBO CO Cthepamm NPOoecCUOHaIbHOW AeATeNNbHOCTM, CBA3aHHbIMY
C (DM3NKOW, W COBPEMEHHBIMW TEXHO/IOTMSAMKM, OCHOBAHHLIMW Ha
AOCTUDKEHUAX (DU3NYECKON HayKMW.
Ha n3ydeHne ¢m3nkn (6a30Bblii YPOBEHb) Ha YPOBHE OCHOBHOIO 006LLEro
0bpaszoBaHma 0TBOAMNTCA 238 YacoB: B 7 Knacce — 68 yacos (2 Yaca B Hefiento), B 8
Knacce — 68 yacoB (2 4aca B Hegento), B 9 knacce — 102 yaca (3 yaca B Hefento).
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Mpefnaraemblil B nporpamme o (u3vikKe rnepeyveHb N1abopaTopHbIX paboT u
OMNbITOB HOCUT PEKOMEHAATE/IbHbIN XapaKTep, yuuTenb AenaeT BbI60p NpoBeAeHUs
NnabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBUAYAbHBIX OCOGEHHOCTEN
06yyaroLLMXCA, CNUCKa 3KCMepUMeHTa/IbHbIX 33aHWin, npegiaraeMbiX B pamkax
OCHOBHOIO roCyapCTBEHHOIO 3K3aMeHa no unsnke.



COOEP>XAHWVE OBYUEHUNA
7 KNNACC

Pa3sgen 1. dun3nka v eé posb B MNO3HaHUM OKpYXXaloLLero mumpa.

®dunsmka — Hayka 0 npupofe. AsneHus npupodbl. PU3NYECKME ABNEHUA:
MeXaHW4YeCKue, TEN/0BbIe, 31eKTPUYECKUE, MarHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

Pursnyeckne BeMUMHBLL. VI3MepeHVe (U3NYECKUX BennUuMH. Pusmyeckue
Npuoopsl. MorpewHOCTbL N3MepeHUiA. MexayHapogHas cucTema eauHuL,

Kak (m3nka W [pyrvme ecTeCTBEHHble HayKM W3yyalT nNpupoay.
EcTecTBeHHOHAyYHbI MeTOf MO3HaHMA: HabMgeHWe, MOCTaHOBKA Hay4HOro
BOMPOCA, BbIABMXXEHME TUMOTE3, IKCNEPUMEHT MO NPOBEPKE rMnoTes, 00bACHEHWE
Habnogaemoro sBneHms. OnucaHmne HU3NYeCKNX SIBMIEHMIA C MOMOLLIbIO MOENEN.

JeMoHCcTpaymn.

1. MexaHunyeckune, TenoBble, 3/EKTPUYECKNE, MarHUTHbIe, CBETOBbIE
ABNEHWA.

2. ®usnyeckme nNpmbopbl U Npouesypa NPAMbIX U3MEPEHWIA aHa/TIOr0BbIM U
LMQPOBbLIM MPUOOPOM.

JlabopaTopHble paboTbl U OMbIThI.

1. OnpefeneHve UeHbl fefeHns WKabl U3MepUTeNIbHOro nprbopa.

2. M3mepeHune pacCToAHUMN.

3. M3mepeHune 06bEMa XKUAKOCTM U TBEPAOIO Tena.

4. OnpefeneHne pasMepoB MasbIX Ten.

5. A3smMepeHne Temnepatypbl MNPy MNOMOLUM XXUAKOCTHOINO TepMOMETpa W
[aTyunKa TemnepaTypsl.

6. [MpoBegeHWe uccnegoBaHWa Mo NPOBepKe rMnoTesbl: Aa/bHOCTL MONETa
LIapmKa, NyLweHHOro ropu3oHTasIbHO, TeM 60/bLUe, YeM 60/iblUe BbiCOTa
nycka.

Pa3gen 2. NepBoHadanbHbIe CBeAeHUSA 0 CTPOEHMM BeLLEeCTBA.

CTpoeHmne BeLlecTBa: aToOMbl W MOMeKynbl, WX pasmepbl. OnNbIThbI,

[0Ka3blBatoLLMe AMCKPETHOE CTPOEHME BELLECTBA.

[BwkeHne dactuy BewlectBa. CBf3b CKOPOCTU [ABWPKEHUA 4acTul, C
TemnepaTypoil. BpoyHOBCKOe ABMXXeHMe, Anddysns. BaMmogeincTeme 4vactul
BELLlecTBa: NPUTSXKEHNe N OTTa/IKUBaHNE.

ArperartHble COCTOSIHUA BELLECTBA: CTPOEHWE ra3oB, XXMUAKOCTEN M TBEPAbIX
(Kpuctannnyecknx) Ten. B3avMoCBA3b MeXay CBOMCTBAMM BELLECTB B PasHbIX
arperatHbIX COCTOAHMAX U UX aTOMHOMONEKY/SAPHbIM CTpoeHreM. OCOBEHHOCTM
arperaTHbIX COCTOSIHWIA BOfbI.

JemMoHcTpaymn.
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1. HabntogeHne 6poyHOBCKOIO ABUXKEHUS.

2. HabnogeHne anddysun.

3. HabnogeHve  aABfeHWA,  OOBACHAIOWMXCA  MPUTSHKEHWMEM UK

OTT&/IKMBAHWEM YaCTUL, BelLlecTBa.

JlabopaTopHble PaboThbl U OMbITHhI.

1. OueHka [guavetpa aroma MeToAOM psgoB  (C MCMO/Ib30BAHMEM

thoTorpaduin).
2. OnbITbl NO HABNHOAEHMIO TEMIOBOI0 PacLLVPeHs rasos.
3. OnbITbl N0 06HAPY>KEHWNIO AENCTBUA CU MONIEKY/IAPHOIO MPUTSHXKEHNS.
Pazgen 3. [ABU>XeHWe N B3aUMOAeNCTBUE Tes.
MexaHun4yeckoe [ABWKeHMe. PaBHOMEpPHOE U HepaBHOMEPHOEe [BWKEHME.
CkopocTb. CpefHAsa CKOPOCTb MPU HEpPaBHOMEPHOM ABMXEHUW. Pacyét nytn u
BPEMEHU ABUXKEHNS.
FABNneHVe MHepumMn. 3aKOH MHepuuun. B3avmofencTBMe Tenl Kak npuynHa
N3MEHEHNA CKOPOCTW [BWXKeHua Ten. Macca KakK Mepa WHepTHOCTW Tena.
[MnoTHocTb BellecTBa. CBA3b MJIOTHOCTU C KO/IMYECTBOM MOJIEKY/T B eAuHULE
06bEMa BeLLecTBa.
Cuna Kak XapakTepucTuka B3anmmogenctsms Ten. Cuna ynpyroctm M 3akoH
['yka. MI3mepeHue cunbl ¢ NOMOLLLIO AUHAMOMeTpa. HABNeHUe TAroTeHus 1 cuna
TAXKecTU. Crna TKECTU Ha Apyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue
CWU/, HanpaBfeHHbIX MO OAHOW NpsMOW. PaBHoAenCTBYOWaAs cun. Cuna TpeHus.
TpeHue CKOMbXXEHUS 1 TPpeHWe NOKosA. TpeHune B NpUpoae U TEXHUKE.
JemMoHcTpaymn.
1. HabntogeHne MexaHM4YeCcKoro ABVKeHNA Tena.
2. Vi3amepeHmne CKopoCTM NPAMOSIMHENHOTO ABUXXEHWS.
3. HabntogeHwne ABneHNa nHepLmn.
4. HabniogeHvie 3MeHeHMs CKOPOCTU MPU B3aUMOAENCTBUN Te.
5. CpaBHeHMe mMacc no B3aMMOEeNCTBUIO Tel.
6. CnoxkeHvie cus, HanpaBIeHHbIX MO O4HOW NPSMONA.
JlabopaTopHble paboTbl U OMbITHhI.
1. OnpegeneHvie CKOPOCTN PaBHOMEPHOMO ABWXEHUSA (LUapuKa B XUAKOCTH,
MOZENN 3N1eKTPUYECKOro aBTOMOOW/IA 1 Tak Aasnee).

2. OnpepeneHve cpefHein CKOPOCTM CKOJIbXXEHWA OpycKa Wan Lapuka no
HaK/NOHHOM MI0CKOCTW.

3. OnpegeneHune NNOTHOCTU TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYHOLLME 3aBMCMMOCTb pacTsXkeHus (aedopmauun)
MPY>XUHbI OT NPUIOXEHHOW CUSTbI.

5. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb CW/bl TPEHUS CKOMBXEHUSA OT
Beca Te/a 1 xapakTepa CoMnpuKacaroLLMXCs NOBEPXHOCTEN.
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Pazgen 4. [laBneHne TBEPAbIX Tes, XXNAKOCTEN N rasos.

[asneHre. Cnocobbl yMeHbLUEHNA W yBENNYeHUS AaBneHus. [asneHne rasa.
3aBMCUMOCTbL AaBfieHWa rasa OT 00bEma, TemnepaTypbl. [lepefaya [AaBfeHUs
TBEPAbIMA Tenamu, >XUAKOCTAMU W rasamu. 3akoH [lackand. [NMHeBMaTuyeckue
MalUWHbI. 3aBMCUMOCTb AaBfIEHUS XXUAKOCTU OT TNYy6UHbI. ['MapoCTaTUYecKui
napagokc. CoobuaroLmeca cocyapl. M'mapaBnMyeckme mexaHu3mbl.

ATMoctepa 3emnm U atmocepHoe fAasneHue. pUYMHbI CyLLECTBOBaHWSA
BO3AYLLUHOW 060104k 3eMnn. OnbIT Toppuyennn. K3amepeHne aTtMOChepHOro
[iaBneHns. 3aBUCMMOCTb aTMOCHEPHOrO AaB/IEHUS OT BbICOTbI HaZ, YPOBHEM MOpS.
Mpunbopbl ANd 3MepeHnss aTMOCHEPHOro AaBieHNs.

[leicTBME XMAKOCTU U rasa Ha Nnorpy>kéHHoe B HUX Teno. BbiTankmneatoLLas
(apxmnmepnoBa) cuna. 3akoH Apxumega. MnasaHve Ten. BosgyxonnaBaHue.

JemMoHcTpaymn.
3aBMCMMOCTb AaB/IeHNsa rasa oT Temnepartypsbil.
lNepefaya faBneHUs XXMOKOCTLHO N ras3om.

CoobuiatoLmecs cocyapl.

"'MapaBnnyeckunii npecc.

[MposiBNieHe AeicTBMS aTMOCHEPHOrO AaBNeHus.

3aBNCMMOCTb BbITa/IKMBaKOLWE CUbl OT O0ObEMA MOrpPYyXXEHHON 4YacTu
Tena v NI0THOCTU XNAKOCTH,

PaBeHCTBO BbITa/IKUBAOLLENA CUJTbl BECY BbITECHEHHOW XXMNAKOCTW.

8. YCnoBue NnaBaHUS Ten: nnasBaHWe WKW NOrpyXxeHWe Ten B 3aBUCUMOCTU
OT COOTHOLLIEHWNA MIOTHOCTEN Tena 1 XXMAKOCTH,

JlabopaTopHble PaboThbl U OMbITHhI.

1. VccnegoBaHve 3aBUCMMOCTM Beca Tena B BoAe OT 06bEMa MorpyXEHHO B
XXWAKOCTb YacTu Tena.

2. OnpepgeneHve BblTa/IKMBAKOWEA CWUMbl, [EACTBYIOLLEA Ha  Teno,
Norpy>éHHoe B XXNAKOCTb.

3. [1poBepKa He3aBUCMMOCTW BbITANIKUBAKOLLEA CWMbl, AEUCTBYHOLLEA Ha TENO
B )KMJKOCTW, OT Macchl Tena.

4. ONbITbl, [AEMOHCTPUPYIOLNE 3aBUCUMOCTb  BbITA/IKMBAIOLLEA  CWJbI,
NENCTBYIOLLE Ha Teno B >XWAKOCTU, OT O00bEMa MNOrpy>XEHHOW B
YXMAKOCTb YacTu Tena 1 OT NMIOTHOCTU XXUAKOCTMW.

5. KOHCTpyupoBaHve apeomeTpa WAM  KOHCTPYMPOBaHWME  JIOAKM U
onpegeneHve eé rpy3onogbLEMHOCTH.

Pasgen 5. PaboTa 1 MOLWHOCTb. QHeprus.

MexaHnueckas paboTa. MOLWHOCTb.

MpocTble MexaHW3Mbl: pblyar, 6/10K, HaKIOHHas MIOCKOCTb. [1paBuno

paBHOBecus pblyara. [puvMeHeHVe npasuia paBHOBECUA pblyara K 6IOKy.

o Uk w N e

~N
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«30/10T0e npaBuno» MexaHuku. KI14 npocTbix MexaHu3moB. [lpocTble
MeXaHW3Mbl B ObITY Y TEXHUKE.

MexaHunyeckad 3Heprua. KuHeTUYecKaa W MNOTEHLUMaNbHaa 3Heprus.
MpeBpaLLeHre 04HOro BUAA MeXaHNYeCKOW 3HEPrun B ApYyron. 3aKOH COXpaHeHNs
3HEeprum B MexaHuKe.

JeMoHcTpaymn.

1. NprmMepbl NPOCTLIX MEXaHWU3MOB.

JlabopaTopHble paboTbl U OMbIThI.

1. OnpegeneHvie paboTbl CUMbl TPEHNUA NPU PAaBHOMEPHOM [BMXKEHUU Tena

MO rOPU30HTa/IbHOIN MOBEPXHOCTW.

2. WccnepoBaHue ycnoBuiA paBHOBECUA pblyara.

3. M3amepeHme KI1[, HaKNOHHOM NIOCKOCTW.

4. W3y4yeHune 3aKOHA COXpaHeHNs MeXaHNYeCKOon aHeprum.

8 KJTIACC

Pasgen 6. TennoBble ABNEHUA.

OCHOBHbIE  MOJIOXXEHWUA  MOMEKYNAPHO-KMHETUYECKOW TEOPUN  CTPOEHUA
BewecTea. Macca 1 pasmepbl aToMOB M Mofekyn. OnbiTbl, NOATBepPXKAatOLLNe
OCHOBHbIE MOSI0XKEHUSA MONEKYNAPHOKUHETUYECKOIN TEOPUN.

Mogenu TBEPAOro, >MWAKOro W rasoobpasHOro COCTOSIHWIA BeLlecTBa.
Kpuctannnyeckve n amopHole Tena. O6bACHEHME CBOMCTB ra3os, XWUAKOCTEN U
TBEPAbIX Ten Ha OCHOBE MOMOXEHWUA MONEeKYNSAPHO-KUHETUYECKON Teopuun.
CmauvBaHme N KanuniapHble ABneHNs. TenioBoe pacLlupeHne 1 cxkaTtue.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEM/I0BOI0 [BWXKEHUA
yacTuy. BHyTpeHHAs aHeprus. Cnocobbl WM3MEHeHWS BHYTPEHHER 3Heprum:
Tennonepeaaya n coBepLLeHne paboTbl. Buabl Tennonepeaayu:
TENI0NpPoBOAHOCTb, KOHBEKL A, U3/TyYeHNe.

KonnyecTtBo Tennotbl. YenbHas Tenj0EMKOCTb BellecTBa. TensiooomeH K
TENn/0BOe paBHOBECME. YpaBHEHWe TennoBoro 6GanaHca. [naBneHve U
OTBepfeBaHNe KPUCTIMYECKUX BELLECTB. Y[JenbHasd TennoTa MiaBaeHus.
[Mapoobpa3oBaHMe W KoHAeHcaums. WcnapeHue. KuneHuwe. YaenbHas TensoTa
napoobpasoBaHusA. 3aBMCUMOCTb TeMMepaTypbl KWMEHWs OT aTMOCHEPHOro
AaBNeHns.

BnaxHOCTb BO3ayXxa.

JHeprung Tonauea. Y aenbHaa TensioTa cropaHus.

MpuHUMNbl paboTbl TennosbiX Asurartenein K[, TensoBoro Asurartens.
Tennosble ABMratesnv 1 3aLmTa OKpY»XatoLLein cpeabl.

3aKOH CoXpaHeHWns 1 NpeBpaLleHnsa 3Heprum B TEMIOBbLIX NPOLECCax.

JeMoHcTpaymn.
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HabntogeHe 6pOyHOBCKOI0 ABUXEHNS.

HabntoaeHve gnddysun.

HabnofeHne ABNeHUIA CMaunMBaHNA U KanuANSapHbIX ABMEHWIA.
HabntogeHve Tenn0BOro paclUMpeHmns Ter.

i3meHeHWe [aBneHus rasa npu M3MeHeHUM obbéMa WM HarpeBaHUW Wn
OXNaXAeHNN.

MpaBuna n3mepeHns TemnepaTypsbl.

Buabl Tennonepefayn.

OxnaxkaeHvie Npu cCoBepLUEHN PaboTbl.

HarpeBaHue npu CoBePLLUEHNMN PabOTbl BHELLHUMI CUAMM,

. CpaBHeHMe Tenn0éMKOCTEN pa3NYHbIX BELLECTB.

. HabntogeHne KuneHwus.

. HabntoieHne NocTosHCTBa TemmepaTypbl MPK MaaBfeHNN.
13.

Mogenu TennoBbIX ABUraTeneil.

JlabopaTopHbIe PaboThbl U OMbITHhI.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPYXXEHWIO AENCTBUSA CUN MOJIEKYIAPHOTO MPUTSXKEHWS,
OnbITbl NO BbIpalMBaHWIO KPUCTa//I0B MNOBaPEHHOM COMM UK caxapa.
OnbITbl MO0 HabMOLEHUIO TEMJIOBOrO PacLUMPEHUs ras3oB, XXUAKOCTEW u
TBEPAbIX Te.

OnpepeneHvie gaeneHns Bo3ayxa B 6a/ioHe Wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 33aBUCUMOCTb [aBNeHWs BO3fyxa OT ero
06bEMA N HarpeBaHUa NN OXNaKAEHNUS.

[MpoBepka runoTesbl IMHENHOM 3aBUCUMOCTM [J/IMHbI CTO/IOMKA XXUAKOCTY
B TEPMOMETPUYECKOIN TPYOKe OT TeMnepaTypbl.

HabniofeHne un3MeHeHMsi BHYTPEHHE 3Hepruv Tena B pesy/fbTate
Tennonepefayn 1 paboTbl BHELLIHUX CUJI.

VccnenoBaHve ABMEHUA TensjioobMeHa MpU CMELUVMBaHUKU XOMOAHON U
ropsyen Bogpl.

OnpefeneHve  Ko/nMyecTBa  TeM/OTbl, MOSIyYEHHOTO0  BOAOW  Mpwu
Tens006MeHe C HarpeTbiM MeT/IIMYECKUM LUTMHAPOM.

OnpepeneHve yaenbHoM TenI0EMKOCTI BELLLECTBA.

WccnepnoBaHve npoLiecca ncnapeHus.

OnpepeneHye OTHOCUTE/ILHOW BNaXKHOCTW BO3AyXa.

OnpefeneHue yaenbHON TENIOTbI NIABAEHUA NbAa.

Pa3sgen 7. QneKTpnyeckmne u MarHUTHbIe ABJIEHUA.

AnekTpuzauma Ten. [lga pofa 3NEKTPUYECKUX 3apsifoB. BaavmopeincTsue
3apsKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTb  CW/bI  B3aUMOZENCTBUS
3apSKEeHHbIX TeN OT BeIMUYUHbI 3aPSAA0B M PACCTOAHNA MeXAay TefiaMu).
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JneKTpuyeckoe none. HanpsKEHHOCTL 3nekTpuyeckoro nond. MMpuHUMN
Cynepno3vuum 31EKTPUYECKNX NoMei (Ha Ka4eCTBEHHOM YPOBHE).

HocuTenn anekTpuyecknx 3apsafoB. DneMeHTapHbIA 3/IEKTPUYECKNIA 3apaf.
CtpoeHne atoma. [1pOBOAHUKM U ONINEKTPUKU. 3aKOH  COXPaHeHus
3N1EeKTPUYECKOTO 3apasa.

JNEKTPUYECKMIA TOK. YCMOBUA CYLLECTBOBaHMS 3/IEKTPUYECKOTO TOKa.
VICTOYHMKM NOCTOSAHHOIO TOKa. [eincTBMS 3NMEeKTPUYECKOro Toka (TersoBoe,
XMMUYECKOE, MarHUTHOE). DNIEKTPUYECKMIA TOK B XXUAKOCTAX U rasax.

dnektpuyeckad uUenb. Cuna  ToKa.  DNEKTPUYECKOE  HanpsKeHue.
ConpoTrBeHe NPOBOAHMKA. Y [eNbHOe COMpPOTUBIEeHNe BellecTBa. 3akoH Oma
ANa ydacTka uenu. [locnefoBaTtenlsHOE WM NapaifieNlbHOE  COeAnHeHue
NMPOBOLHMKOB.

Pabota ¥ MOLLHOCTb 3M1eKTPMYeCKOro Toka. 3akoH [hkoynsa—/leHua.
AneKTpuyeckme LEenn n NoTpeduTenn aNneKTpUYecKom aHeprum B ObITy. KopoTkoe
3aMblKaHue.

MMocTosHHbIE ~ MarHuTbl.  B3aMMopgeicTBMEe  MOCTOSHHBIX — MarHWTOB.
MarHutHoe none. MarHuTHoe nose 3emM/IN U ero 3HayeHne Ana XuU3HU Ha 3eme.
OnbIT  3Jpctega. MarHuTHOe NoOJie  3MEKTPUYECKOro Toka. [pumeHeHue
3/1EKTPOMArHMTOB B TEXHMKE. [JeiCTB1E MarHUTHOIO NO/S Ha NPOBOLHUK C TOKOM.
AnekTpoasuraresis NMOCTOSAHHOINO TOKa. MCnosnb3oBaHWe 3M1eKTpoABUraTenien B
TEXHUYECKNX YCTPOMCTBAX U Ha TpaHCMopTe.

OnbITbl Papages. HABneHNe 3NEKTPOMArHUTHON MHAYKUMK. MpaBnno JleHua.
DNeKTporeHeparop. Cnocobebl noslyyeHus 3NEKTPUYECKOM 3Heprun.
ANeKTPOCTaHUMM Ha BO30OHOBNAEMbIX MCTOYHUKAX SHEPTUN.

JeMoHcTpaymn.

SneKTpusauns Ten.
[1Ba pofa aneKTpUYeCKmX 3apsA0B U B3aUMOAENCTBIME 3apsKeHHbIX Terl.
YCTPOWCTBO U ENCTBME 3/IEKTPOCKONMA.
AneKTpocTaTnyeckas NHAYKUNS.
3aKOH COXpaHeHus 3NeKTPUYECKMX 3apAL0B.
[MPOBOLAHVKM 1 OU3NEKTPUKN.
MogenMpoBaHue CUNO0BbIX SIMHUIA 3N1EKTPUYECKOTO MOSIA.
VICTOYHMKM NOCTOSAHHOIO TOKa.
[leiCTBNA 3/1EKTPUYECKOTO TOKA.
. DNEKTPUYECKMIA TOK B XKNLKOCTH.
. [a30BbI pa3psg.
. \3mepeHwme cnnbl TOKa amnepmeTpom.
. \3mepeHwme 3neKTpruyeckoro Hanps»KxeHns BoSIbTMETPOM.
. Peoctar 1 marasuH conpoTuBeHNIA.

L 0 N kA W E
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
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B3aumogencTeme NoCTOAHHbIX MarHUTOB.

MogzennpoBaHne HeBO3MOXXHOCTM pa3aefieHns NOAKCOB MarHuTa.
MogennpoBaHue MarHUTHbIX MOJe NOCTOAHHLIX MarH1TOB.
OnbIT 9pcTea.

MarHuTHoe nose ToKa. SNEeKTPOMarHuUT.

[le/icTB/E MarHUTHOr O NOJIA Ha NPOBOAHMK C TOKOM.
AnekTpoaBurartesnb NOCTOAHHOI0 TOKa.

VccnepoBaHve ABEHNSA 3/1EKTPOMArHUTHON MHAYKUNN.

OnbITbl dapages.

3aBNCMMOCTb  Harnpas/feHus WHOYKLMOHHOIMO TOKa OT YC/OBWW €ro
BO3HWMKHOBEHUS.

AneKkTporeHepaTop NOCTOAHHOI0 TOKa.

JlabopaTopHble PaboThbl U OMbITHhI.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITbl MO HaGMOAEHMIO 3MeKTpU3auMM  Ten  UHAYKUMen wn npu
COMPUKOCHOBEHUN.

WccnepoBaHve [eiCTBMSA  3NMEKTPUYECKOrO MOMA Ha MPOBOAHUKA U
LV3NEKTPUKN.

C60opKa 1 npoBepKa paboTbl 3N1EKTPUYECKOI Lieni NOCTOSHHOIO TOKa.
i3mepeHune 1 perynmpoBaHme Cusbl TOKa.

13mepeHune 1 perynmpoBaHme HanpsKeHus.

VccnepoBaHve 3aBUCUMOCTM CUJbl TOKA, WAYLLEro 4yepes pesucrop, oT
COMNPOTMB/IEHNA Pe3NCTOPa U HanNpPsHXKeHNs Ha Pe3nCTope.

OnbIThI, AEMOHCTpUpYIOLLMe 3aBMCUMOCTb 3NEeKTPUYECKOro
COMPOTMB/IEHNS MPOBOAHMKA OT €ro [A/MHbl, NAOWaAM MonepeyHoro
CeyeHVs 1 MaTepuana.

[MpoBepka npaBuia CMOXEHUA HANPSHXXEHWA NpU  MocnefoBaTe/IbHOM
COeIMHEHMM [1BYX PE3UCTOpPOB.

MpoBepka npaBuia AN CUbl TOKa NPV nNapannesibHOM COeAVHEHUN
Pe3nCTOPOB.

OnpepfeneHne paboTbl 3NEKTPUYECKOr0 TOKA, MAYLLErO Yepes pe3ncTop.
OnpefeneHne MOLHOCTM  3/IEKTPUYECKOTO TOKa, BbILENIAEMON Ha
pesuncTope.

ccnenoBaHve 3aBUCUMOCTU CUJIbl TOKA, MAYLLEro Yepe3 Nammnoyky, ot
HarpsXKeHUs Ha Hei.

Onpepenenuve KrA4 Harpesatens.

WccnepoBaHve MarHUTHOIO B3aMOLENCTBUS MOCTOAHHBIX MarHMTOB.
N3yyeHne MarHMTHOro Mons  MOCTOSHHbIX  MarHWTOB  NpuU  UX
06beUHEHNN 1 pa3aeNeHnn.

VccnepoBaHve 4eNCTBMS 3NEKTPUYECKOrO TOKA Ha MarHUTHYHO CTPENKY.
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17. ONbITbl,  AEMOHCTPUPYIOLLME  3aBUCUMOCTb  CW/bl  B3aMMOLENCTBUSA
KaTyLKM C TOKOM W MarHuta OT CW/bl TOKa W HanpasfleHUs TOKa B
KaTyLLKe.

18. V13yyeHwue eiCTBMSA MarHUTHOMO MOJIA Ha MPOBOAHMK C TOKOM.

19. KOHCTpyunpoBaHve 1 n3yyeHve paboTbl 3/1IEKTPOABUTaTENS.

20. MIamepeHmne KI[, anekTpoasuraTesibHOM YCTaHOBKM!.

21. OMbITbl N0 UCCNELOBaHUIO ABMIEHWUA 3MIEKTPOMArHUTHON  UMHAYKLMN:
nccnefoBaHNe W3MEHEHWA 3HAYEeHUS WM HanpasfieHUs WHAYKUMOHHOIO
TOKa.

9 KJTIACC

Pasgnen 8. MexaHn4yeckune ABNeHUS.

MexaHnyeckoe pfABMXeHWe. MaTepmanbHaa Toyka. Cuctema OTCYETA.
OTHOCUTENBHOCTb MEXAHWYEeCKOro [BWXKeHUsA. PaBHOMepHOe NpAMOSIMHENHOe
ABWKeHVe. HepaBHOMEPHOe NMPAMO/IMHENHOE ABWXeHue. CpefHsAs U MIHOBEHHas
CKOPOCTb Tena Npu HepaBHOMEPHOM [BUXXEHUN.

YckopeHue. PaBHOYCKOPEHHOEe MpsMOSIMHENHOe [ABvXKeHue. CB0O60AHOE
nageHve. OnbITobl Manunes.

PaBHOMepHOe [ABMXeHVE MO OKPYXHOCTW. llepuof v yactoTa obpatleHus.
JIHeiHas 1 yrnosas CKOPOCTU. LIeHTpoCTpeMuTeNbHOE YCKOPEHMe.

MepBblii 3aKOH HbtoTOHa. BTOpoii 3akoH HbtoTOHA. TpeTuid 3akoH HbloTOHa.
MpuHUMN cynepnosuymm cus.

Cwvna ynpyroctu. 3akoH N'yka. Cuna TpeHus: cuna TPEHUS CKOJSIbXKEHUS, cuna
TPeHWA NoKos, Apyrue BUAbI TPEHNS.

Cuna TAXeCTM U 3aKOH BCEMUPHOro TArOTeHWA. YCKOpeHue cBOBOLHOrO
nageHuns. [swxkeHne nnaHeT Bokpyr CosnHua. lMepBasd KoCMuYeckas CKOPOCTb.
HeBecoMoCTb 1 neperpysKku.

PaBHOBecWe MaTepuanbHOW TOYKW. ABCONKOTHO TBEPAOE Teno. PaBHOBeCKE
TBEPLOro Tena ¢ 3aKpennéHHOM oCbto BpaLLleHUsi. MOMEHT cunbl. LIEHTp TshKecTu.

mnynsc Tena. 3smMeHeHne nmnynsca. IMNynsC cunbl. 3aKOH COXpaHeHWs
nmnynbca. PeakTMBHOE ABUXKEHNE.

MexaHunuyeckasd pabota M MOLUHOCTb. PaboTa cun TSHKecTW, YnpyrocTw,
TpeHus. CBA3b 3Hepruu 1 paboTel. MoTeHLMabHas 3Heprua Tena, NOAHATOroO Haj
MOBEPXHOCTLIO 3eM/N. [OTeHLMaIbHas 3HePrus CXXaToi NPY>KnHbl. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKOW 3HEPrmmn. 3aKOH COXpaHeHUs MexaHUYecKou
3Hepruu.

JemMoHcTpaymn.

1. HabnogeHne MexaHW4ecKoro ABMXeHUs Tena OTHOCUTE/IbHO PasHbIX Tes

OTCYETa.
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9.

10.
11.
12.
13.
14.
15.
16.

15

CpaBHeHME NyTeN N TPaeKTOpPUin ABWKEHUS OLHOrO U TOro >Xe Tena
OTHOCUTE/IbHO Pa3HbIX Te OTCYETA.

13mepeHne CKOPOCTU 1 YCKOPEHNSA NPSMONMHENHOTO ABUKEHNS.
VccnenoBaHve Npu3HaKoB PaBHOYCKOPEHHOTO [BVXKEHWS.

HabnofgeHne ABUXKEHUS Tena Mo OKPYXXHOCTW.

HabntofeHne MexaHNYeCKNX ABMEHUIA, MPOUCXOAALLMX B CUCTEME OTCUETA
«Tenexxka» npu eé paBHOMEPHOM W  YCKOPEHHOM  [BVDKEHUU
OTHOCWUTE/IbHO KabuHeTa U3MKN.

3aBMCUMOCTb YCKOPeHus Tefia OT MacChl Tena 1 AeWCTBYHOLLE Ha Hero
CUNbl.

HabntofieHne paBeHCTBa CU NPK B3aMMOAECTBUN Terl.

13mMeHeHWe Beca Tena Npu YCKOPEHHOM [ABVXXEHUN.

Mepefaya mnynbca NPy B3aMMOLEeNCcTBIM Ten.

MpeobpazoBaHNsa 3HEPrnM NPV B3aMMOLENCTBUN Tef.

CoxpaHeHuWe nMnysnbca npy HeynpyroMm B3amMoLencTBmm.

CoxpaHeHune nMnynbca npu abcosIoTHO YNPYroM B3auMOLENCTBUN,
HabntofeHne peakTUBHOIO [BUXKEHNS.

CoxpaHeHne MexaHU4eCcKo 3HepPrumn nNpu cBO60AHOM MageHuu.
CoxpaHeHne MexaHU4YeCKOoW 3Heprum Npu ABVDKEHUW Tena nog, AeCTBUEM
MPYXXWHBbI.

JlabopaTopHble paboTbl U OMbIThI.

1.

KoHCTpynpoBaHue TpakTa 18 pa3roHa WM [JasibHeilLlero paBHOMEpPHOro
ABVKEHUS LLIAPVIKA UV TENTEXKN.

OnpefeneHve cpefHeil CKOPOCTM CKOJSIbXXeHWUA 6pycka WM ABUWKEHUS
LLIapUKa MO HAK/IOHHO NIOCKOCTW.

OnpepeneHve YCKOpeHWUs Tefla MpU PaBHOYCKOPEHHOM [ABVDKEHWWU O
HaK/TOHHOW MI0CKOCTMW.

VccnenoBaHve 3aBUCMMOCTM MYTW OT BPEMEHWU MPU PaBHOYCKOPEHHOM
ABWKEHUWN 6e3 Ha4asIbHO CKOPOCT!.

[MpoBepka runoTesbl: €CAM MNPU  PaBHOYCKOPEHHOM [BMXeHun 6e3
HayYa/lbHON CKOPOCTW MYTU OTHOCATCA KakK psAf HEeY&THbIX 4ucen, TO
COOTBETCTBYIOLLME MPOMEXYTKM BPEMEHWN OANHAKOBDI.

VccnenoBaHve  3aBUCUMOCTW  CWMbl  TPEHWUA  CKOJIBXKEHWA  OT  CUMb
HOPM&a/1bHOr 0 [1aB/eHuS.

OnpepgeneHvie KO pUUMEHTa TPEHNA CKOMbXEHWS.

OnpepeneHne XXECTKOCTN NPYXXMHbI.

OnpepeneHve paboTbl CUbl TPEHUA NPU PaBHOMEPHOM [BVXKeHWUU Tena
MO rOPU30HTa/IbHOI MOBEPXHOCTW.
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10. OnpefeneHve paboTbl CUMbl  YNPYroct npuv  nogbéme rpysa c
NCMO0/Ib30BaHNEM HEMOABMXKHOIO M NMOABUKHOIO 6/10KOB.

11. MI3y4eHune 3aKOHa COXPaHEHWA 3Heprum.

Pazgen 9. MexaHn4ecKune KonebaHms 1 BOJHbI.

KonebatensHoe asmxeHne. OCHOBHbIE XapaKTepuCTUKM KonebaHwuii: nepuoa,
yacTtoTa, amnanTyga. MateMaTuyecKuii U NPY>XUHHbIA MasTHUKK. [MpeBpaLLeHue
3Heprum Npu KosiedbartesIbHOM [ABUKEHUMN,

3atyxatowme  KonebaHwa.  BbIHY)XAeHHble  KonebaHud.  Pe3oHaHC.
MexaHunyeckre BOMHbl. CBOWCTBA MeXaHWYeCKUX BOSMH. [1pofosibHble W
rornepeyHble BOMHbLI.  [lMHA BOMIHbI W CKOPOCTb €€  pacnpocCTpaHeHus.
MexaHu4ecKre BO/HbI B TBEPAOM Tesle, CEMCMMUYECKME BOSHbI.

3BYK. 'POMKOCTb 3BYKa M BbiCOTa TOHa. OTpakeHMe 3ByKa. MHMpa3ByK U
Y/bTPa3BYK.

JemMoHcTpaymn.

1. HabnogeHne konebaHwin Ten nof AEWCTBMEM CWMbl TSXKECTU U CUSbI
YyNpyrocTu.

HabnogeHne KonebaHuii rpysa Ha HUTU U Ha NPYXXKHE.
HabntofeHve BbIHY)XXAEHHbIX KOnebaHMin 1 pe3oHaHca.
PacnpocTpaHeHne NpoLOo/IbHbIX U NOMePeYHbIX BOSH (Ha Mogenn).
HabnofeHne 3aBUCMMOCTI BbICOThI 3BYKa OT YacTOThl.
AKYCTUYECKNIA pe30HaHC.
ﬂa6opaTopr|e paboThbl M ONbIThI.
1. OnpefeneHve 4actoTbl W repuoda KonebaHWin  MaTeMaTU4ecKoro
MasATHUKaA.

2. OnpepgeneHvie 4acToTbl U Neproga KonebaHnii NPY>XUHHOTO MasTHUKA.

3. VccnepoBaHue 3aBUCMMOCTI Nepuoja KonebaHnii NoABELLEHHOTO K HUTY

rpysa oT A/IMHbI HUTW.
4. WccnepoBaHne 3aBUCUMOCTY Nepuoja KonebaHnin Npy>KMHHOrO MasTHMKA
OT Macchbl rpysa.

5. lMpoBepka He3aBUCUMMOCTM Mepuofa KonebaHuin rpysa, NOABELLUEHHOIO K
HUTW, OT Macchl rpysa.

6. OnbITbl, [OEMOHCTPMPYIOLLME  3aBUCMMOCTb  Mepuoda  KonebaHui
MPY>XMHHOI0 MasTHMKA OT MacChbl Ipy3a 1 XXECTKOCTU MPYXUHbI.

7. VI3MepeHune ycKopeHns cBOOGOAHOM0 NageHus.

Pa3gen 10. SneKTpoMarHMTHOE MoJsie U 31eKTPOMarHUTHbIE BOJIHbI.

JNeKTpoMarHUTHOe  Mofe.  ONEeKTPOMarHUTHble  BOMHbL.  CBOWCTBa
3NIEKTPOMArHMUTHbIX BOJSIH. LLKana 31eKTpOMarHWTHbLIX BOJH. lcnosib3oBaHue
3/IEKTPOMArHMTHbIX BOJSTH /11 COTOBOWA CBA3N.

o v oA W
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AnekTpomarHuTHas npupoga ceeta. CKopocTb cBeTa. BonHOBble CBOICTBA
cBeTa.

JeMoHcTpaymn.

1. CBOWCTBA 3/1EKTPOMArHUTHbIX BOJTH.

2. BosiHOBbIE CBOICTBA CBETA.

JlabopaTopHble paboTbl U OMbITHhI.

1. W3yyeHne CBOWCTB 3/M1IEKTPOMArHUTHbLIX BOMIH C MOMOLLbO MOOW/ILHOIO

TeneoHa.

Pa3sgen 11. CBeTOBble ABNEHUA.

JlyyeBas MOAEeNb  CBETa. VICTOUHMKM  CBeTa. MpsAMonnHenHoe
pacnpocTtpaHeHue ceeTa. 3aTtMeHnsa ConHua n JlyHel. OTpaxkeHne cBeTa. [1ockoe
3epKasio. 3aKOH OTPaXKeHNA CBETa.

MpenomneHve cBeTa. 3aKOH nNpesnomseHns cBeta. [lofIHOe BHYTPEHHee
OTpaXeHuWe cBeTa. lIcnofb3oBaHWe MOMHOTO BHYTPEHHEro OTPaXeHUA B
OMTMYECKNX CBETOBOLAX.

NnHza. Xop nyden B nmH3e. OnTuyeckas cuctema (hoToannapara,
MUKpOCKOMa 1 Tefeckona. [/1a3 Kak onTuyeckad cuctema. Bamn3opykoctb u
[,a/IbHO30PKOCTb.

Pa3noxeHne 6enoro ceeta B crekTtp. OnbiTbl HbtoTOHa. CnokeHue
CMeKTpasibHbIX LBeToB. [nucnepcus ceeTa.

JeMoHCcTpaymn.

1. [MpAmonnHeliHoe pacnpocTpaHeHWe CBeTa.

OTpaxeHue cBeTa.

[Mony4yeHne N306paxKeHN B MIOCKOM, BOTHYTOM W BbIMYK/IOM 3epKasax.

lNpenomneHne ceeTa.

ONTUYECKNIA CBETOBOA,

Xog, ny4ein B cOOMparoLLEein MH3e.

Xof, Nny4ei B paccenBaroLLein NNH3e.

[MonyyeHmne N306paXKEHNIA C MOMOLLHO NINH3.

MpuvHUMN AercTBMA hoToannapara, MMKPOCKOMa v TeslecKona.

10. Mopgenb rnasa.

11. PaznoxkeHme 6enoro ceeta B CNeKTp.

12. Mony4yeHne 6enoro ceeta Npw CI0XKEHNN CBETA Pa3HbIX LiBETOB.

JlabopaTopHble paboTbl U OMbIThI.

1. VccneposaHve 3aBMCMMOCTM Yria OTPaXKeHWA CBETOBOrO jlyya OT Yria
nageHus.

2. VI3yyeHne xapakTepuCcTUK N306paxKeHns NpeameTa B NI0CKOM 3epKasie.

3. WccnefoBaHune 3aBUCUMOCTM yria NPenoMIeHNs CBETOBOMO slyya OT yrna
NafeHns Ha rpaHnLEe «BO3AYX—CTEK/IO».

L 0 N ok WwN
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4. Tlony4yeHne N306paXKeHNIA C NOMOLLbH COBMPAtOLLIEN NINH3bI.

5. OnpegeneHve POKYCHOIO PacCTOAHNUSA U ONTUYECKOW CWU/bl COOMpatoLLel
NINH3BI.

6. OnNbITbl NO Pa3foXKeHW0 6e/10ro CBeTa B CMEKTP.

7. OnbITbl MO BOCNPUATMIO LBETA MPEAMETOB NPU MX HabMoLeHUN 4epes
LIBETOBbIE PUILTPBI.

Pasgen 12. KBaHTOBbIe ABeHUS.

OnbITbl Pesepdopaa n nnaHetapHasa mogens atoma. Mogenb atoma bopa.
VcnyckaHve 1 nornoLleHre ceeta aToMOM. KBaHTbl. J/IMHelYaTble CeKTPbI.

PafnoakTBHOCTb. Anb(a, 6eTa- 1 ramma-usnyyeHus. CTpoeHme aToOMHOro
aapa. HyknoHHaa wmofenb aToMHOro fgpa. Wsotonbl. PaaMoakTUBHbIE
npespatieHus. Mepuog nonypacnasga aToOMHbIX A4ep.

AfepHble peakunn. 3aKOHbI COXPaHEHUS 3apsA0BOr0 M MaccoBOro 4mcen.
DHepruna cBA3M aTOMHbIX Agep. CBSA3b MacCbl M 3Heprun. Peakuum cUHTe3a K
aeneHns aaep. VIctouHmkm aHeprum ConHua n 38é34,.

AnepHas aHepreTvka. [encTBus pPagmoakTVBHBLIX W3/YYEHUA Ha >KMBble
OpraHu3Mbil.

JemMoHcTpaymn.

1. CnekTpbl U3/Ty4EHNS 1 NOTIOLLEHNS.

2. CnekTpbl pa3MyHbIX rasos.

3. CnekTp Bogopoaa.

4. HabniopaeHve TpeKoB B Kamepe BunbcoHa.

5. PaboTa CUETUMKA MOHU3NPYIOLLMX U3NTYHEHUI.

6. Pervcrtpauus nsnyyeHns npupoLHbIX MAHEPaIOB U NMPOLYKTOB.

JlabopaTopHble paboTbl U OMbITHhI.

1. HabnrogeHne CnioWHbIX U MMHENYATbIX CMEKTPOB N3/TyYEHNS.

2. VccnefoBaHne TPEKOB: M3MeEPEHMe 3HEePrmmM 4acTuubl MO TOPMO3HOMY

nyTn (No dotorpagumsam).

3. VI3MepeHune pafnoakTMBHOIO hoHa.

MoBTOPUTENBHO-0606LAIOLLMIA MOLY/b.

[MoBTOPMTENBHO-0600LLaOWMIA MOAYIb NPeAHA3HAYeH A/18 cucTemaTtm3aumm
M 0006LLUEHMA  NPEeAMETHOrO  COAEPXaHus U onblTa  [AeATeNbHOCTH,
NMPUOBPETEHHOIO MPKU U3YYEHUN BCEro Kypca hn3nkm, a Takke 414 NoAroToBKU K
OCHOBHOMY TOCY[apCTBEHHOMY 3K3ameHy MO (m3nke NS 06yvaroLmxcs,
BbIGpaBLUMX 3TOT YYEOHbIN NpeaMeT.

Mpn n3yyeHUn JaHHOTO MOAYNA Pean3yroTCa U CUCTEMATUINPYIOTCA BUAbI
[eATeNbHOCTA, HA OCHOBE KOTOPbIX 06ecrneynmBaeTcs AOCTUXKEHUE MPEeAMETHbIX U
MeTanpeaMeTHbIX — MJaHUpyemblX — pe3ynbTatoB  00y4veHus,  opmupyetcs
eCTeCTBEHHOHAy4YHas rpamMOTHOCTb: OCBOEHMEe Hay4yHbIX METOAOB WCC/ef0BaHMS
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SIBNEHWIA MPUPOAbl U TEXHUKW, OBMafleHWe YMEHUSIMUA OOBACHATb (3nYecKume
ABNEHNS, NPUMEHSI MOMyYeHHble 3HaHWS, pellaTb 3afjadM, B TOM u4ucne
KaueCTBEHHbIE N 3KCMEPUMEHTASIbHbIE.

MPUHUMNMANbHO AesTeNbHOCTHbIN XapaKTep [aHHOro pasfdena peanvsyeTcs
32 CYET TOro, 4TO O0Oy4YalOLMECS BbIMO/HAKOT 3aaHns, B KOTOPbIX UM
npeanaraeTcs:

Ha OCHOBE MOMYYeHHbIX 3HaHWIA pacno3HaBaTb W Hay4yHO OOBACHSATb
(hm3nueckmne SBNEHNS B OKPYXKaOLLEN Nprpoae 1 NOBCEAHEBHON YXM3HN;

CMO/Mb30BaTh Hay4Hble METOAbI UCCMe0BaHMA (PU3NYECKMX ABNEHWIA, B TOM
ymncne ANs NPOBEPKM TUMOTe3 U MoyYeHns TeOPeTUYECKMX BbIBO/OB;
00DBACHATb Hay4Hble OCHOBbI HauWbO0Nee BaXKHbIX AOCTVXKEHWIA COBPEMEHHbIX
TEXHO/IOT WA, HaNpMep, NPAKTUYECKOTO NCMOb30BaHNS Pa3NNYHbIX UCTOYHUKOB
3HEPrMM Ha OCHOBE 3aKOHA NPEBPALLEHNS 1 COXPaHEHWSI BCEX M3BECTHbIX BMOB
3HEPrUN.
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NNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA TTPOIrPAMMDbI T10
PN3NKE HA YPOBHE OCHOBHOI' O OBLLLIEI'O OBPASOBAHUA

N3yyeHre n3nKn Ha YpoBHe OCHOBHOIO 00LLLero 06pa3oBaHUs Harpas/ieHO
Ha JOCTVDKEHME JIMYHOCTHbIX, MeTanpeaMeTHbIX U MPeaMeTHbIX 06pa3oBaTe/ibHbIX
pe3ynbTaTos.
B pesynbTaTe nsyyeHns U3NKM Ha YPOBHE OCHOBHOIO 06Llero obpasoBaHms

y obyuatoLerocs 6yayT copmmpoBaHbl CnefyroLlime NMMYHOCTHbIE pe3y/bTaTbl B
4acTu:

1) NaTpMOTMYECKOI0 BOCMNTAHUSA:

- NPOSAB/IEHNE NUHTEPECA K UCTOPUN U COBPEMEHHOMY COCTOSIHMIKO POCCUICKON

(hM3MYECKOI HayKu;

- LLEHHOCTHOE OTHOLLIEHME K JOCTUXKEHWNAM POCCUNCKNX YUEHBIX-(DU3NKOB;

2) rpaXxjaHCKOro 1 1yxXoBHO-HPaBCTBEHHOI0 BOCANTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4acTUIO B 06CY)XAEHUW 0OLLECTBEHHO 3HAUYMMbIX U

3TUYeCKMX NPOo6/eM, CBA3AHHbIX C NPAKTUYECKUM NMPUMEHEHNEM LOCTUXKEHUI

OU3NKK;

- 0CO3HaHWe BaXHOCTM MOPaSIbHO-3TUYECKMX MPUHLMMOB B AeATENbHOCTM

YYEHOrO;

3) 3CTETNYECKOro BOCNUTaHUS:

- BOCMPUATME 3CTETUYECKMX KayeCTB (IM3NYECKOM HayKW: eé rapMOHWYHOro

MOCTPOEHWS, CTPOroCTU, TOYHOCTU, NAKOHUYHOCTY;

4) UEHHOCTWN HaY4HOro NOo3HaHWS:

- 0CO3HaHWe LEHHOCTU (PU3NYECKOW HayKM KakK MOLLHOIMO0 WHCTPYMEHTa

MO3HAHUA MMPa, OCHOBbI Pa3BUTUS TEXHOMOINIA, BaXKHENMLLE COCTaBMSOLLEN

KyNbTYpbl;

- pasBUTMe Hay4yHOW NOO3HATENIbHOCTN, WHTEpeca K WCCefoBaTe/IbCKOM

[eATeNIbHOCTY;

5) dopmupoBaHUA  Ky/nbTypbl  3040POBbA M 3MOLMOHA/IbHOIO

6narononyyus:

- 0CO3HaHMe LeHHOCTM 6e3onacHoro ob6pasa >XWM3HU B COBPEMEHHOM

TEXHOMOMMYECKOM MMpe, BaXXHOCTM npaBua 6e30MacHOro MnoBeAeHUs Ha

TpaHCnopTe, Ha A0porax, C 3NeKTPUYECKUM U TensoBbIM 060pyL0BaHUEM B

[AOMALLHNX YCNOBUSAX;

- C(hOPMMPOBAHHOCTb HaBblka pPegiIeKCUN, NPU3HaHWE CBOEro npaBa Ha

OLIMGKY M TaKoro e npasa y ApYroro YenoBekKa;

6) TPY4OBOro BOCMUTaHUSA:

- aKTMBHOE Y4acTue B peLleHUM NpakTU4eckux 3agavy (B pamKax CembMy,

obpas3oBaTe/lbHOW  OpraHuM3auuMu, ropoga, Kpas) TeXHONOrMYeckon W
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COLMa/IbHOM HanpaB/fieHHOCTW, TPebylowWwmx B TOM 4ucie U (PUINYECKMX
3HaHWN;

- MIHTEPEC K MPaKTUYeCKOMY U3yYeHUIO NPogeccuid, CBA3aHHbIX C PU3NKOW;

7) 3KO/I0rMYeCcKoro BoCnmTaHuA:

- OpUeHTauus Ha NpUMeHeHVe (U3NMYECKMX 3HaAHWUIA ANA pelleHns 3ajady B
06M1aCTU OKpy)Kalollenh cpefpbl, NIaHMPOBAHWA MOCTYNKOB W OLEHKM KX
BO3MOXHbIX NOCNEACTBUM A/ OKPY>KatOLLEen cpeapl;

- 0CO3HaHWe rn06anbHOro Xapakrepa 3KOMOrMYeckux npobnem v nyTen mx
peLleHuns;

8) aganTtaumnm K M3MEHSAWMMCA YC0BUAM COLMATIbHOM U NMPUPOLHON
cpefbl:

- MOTPe6HOCTb BO B3aUMOAEWCTBMU MPU  BbINONHEHUN WUCCNEA0BAHUA W
MPOEKTOB (PU3MYECKO HaMpPaB/IEHHOCTU, OTKPLITOCTb OMbITY W 3HAHWUAM
ApyTnx;

- MOBbILEHNE YPOBHSA CBOEW KOMMETEHTHOCTM 4Yepe3 MpPaKTUYeCKyto
[eATeNbHOCT;

- MOTPEOHOCTb B JOPMMPOBAHMM HOBbIX 3HaHWIA, B TOM Yucne hopMyInMpoBaThb
naen, NOHATUSA, TMNOTE3bl 0 PU3NYECKNX 00BEKTAX U ABMIEHUAX;

- 0CO3HaHMe AenUMTOB COOCTBEHHbIX 3HAHWI U KOMMETEHTHOCTEN B 06/1aCTH
(hM3nKn;

- NMaHMpOBaHWe CBOEro pPasBUTUA B NPUOBPETEHMN HOBbIX (PU3NYECKMX
3HaHWN;

- CTPEM/IeHVEe aHa/IM3MPOBaTL U BbISBIATL B3aMMOCBA3MN NMPUPO/bI, 00LLecTBa U1
9KOHOMMWKMW, B TOM YKC/e C UCMOIb30BAHNEM (DU3NYECKUX 3HAHWIA;

- OUEHKa CBOMX [ENCTBUIA C YYETOM B/IMSHUS HAa OKPYXXalOLLyl0 cpejy,
BO3MOXHbIX rN106a/ibHbIX MOCNEACTBUIA.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

B pesynbTaTe OCBOEHMSI Mporpammbl MO (OM3MKE Ha YPOBHE OCHOBHOIO

obLlero obpasoBaHua y obydatoulerocst 6yayT chopMMpoBaHbl MeTarnpeaMeTHbIE
pe3ynbTaTbl, BKNOYaLOLLMe No3HaBaTe/lbHble YHUBEPCa/lbHbIe YYeOHble AeNCTBUS,
KOMMYHUKaTMBHbIE  YHMBEpPCa/lbHble  Y4YebHble  [AeACTBUSA,  PErynsTUBHbIE
YHVBepca/ibHble Y4YebHble AeCTBUS.

Mo3HaBaTeNbHble YHUBePCa/lbHble YYebHble [eCTBUS

Ba3oBble /lornyeckre AercTBuUS:
BbISIBNATbL W XapakTepu3oBaTb CYLUECTBEHHble MpPU3HaKM O0ObEKTOB
(ABNeHNi);
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yCTaHaB/MBaTb CYLLECTBEHHbIN NPU3HAK KnaccupurKalmm, OCHOBaHNA A1
00006LeHNs N CpaBHEHUS;
BbISIBNATb 3aKOHOMEPHOCTM 1 MPOTUBOPEYUNSA B pacCMaTprBaEMbIX (hakTax,
AAaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABNIEHUAM;
BbISBNATb MPUUYUHHO-CNEACTBEHHbIE CBS3M MPU U3YYEHUU (PU3NYECKMX
SIBMIEHNIA N MPOLLECCOB, AeNaTb BbIBOAbI C UCMO/b30BaHEM [efyKTUBHbIX
N MHAYKTUBHBIX YMO3aK/lOYeHWI, BbIABUraTb rMnoTesbl O B3aMMOCBA3AX
(PU3NYECKUX BESINYMH;
CaMOCTOATEe/IbHO BblOMpaTh CMOCO6 pelleHnst y4ebHON  (hn3nyecKoi
3afaun (CpaBHEeHMe HECKOJ/IbKUX BapuvaHTOB peLleHunsi, BbI6Op Hambosee
MOAXOAALLEro ¢ y46TOM CaMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).
BazoBble nccrefoBaTe/ibCKUe feiCTBUSA:
MCMO/Ib30BaTh BONPOCHI KaK UCCeA0BaTe/IbCKNA MHCTPYMEHT NO3HaHWS;
MPOBOANTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY M/1aHy OMbIT, HECMOXHbIA
(PM3MYECKNIA  3KCMEPUMEHT, HebO0/bLLOe WCCNefoBaHWe (M3NYECKOro
AB/IEHUS;
OUEeHMBaTb Ha MNPUMEHMMOCTb W  [AOCTOBEPHOCTb  WMHOpPMaUMIO,
MOTYYEHHYIO B XO/€e VUCCeA0BaHNS NN SKCMEPUMEHTA;
CaMOoCTOATe/IbHO (hOpMYNMPOBaTb 0606LLEHNS M BbIBOAbI MO pe3y/ibTaTtam
NPOBeAEHHOI0 HabIKOAeHNS, ONbITa, UCCeA0BaHNS;
MPOrHO3MpPOBaTh  BO3MOXHOE  JasibHelillee  pasBUTUE  (PU3NYECKUX
MPOLLECCOoB, a TakXKe BblABUraTb NPEeAnoIOXeHUs 06 UX Pa3BUTUM B HOBbIX
YC/IOBUAX N KOHTEKCTax.
PaboTa ¢ nHopmaumei:
NMPUMEHATb pPa3/IMyHble MeTOAbl, UHCTPYMEHTbI 1 3anpocbl NMpu MOUCKE U
0T60pe MHMOpPMaLUN WM [daHHLIX C YYETOM MPeAIOKEHHOW Y4ebHON
(hM3NYECKON 3aaauun;
aHa/IM3MpoBaTh, CUCTEMATU3MPOBATL M MHTEPMNPETUPOBATL MH(OPMALMIO
Pas3INYHbIX BULOB U (hOPM MNPeACTaBNeHWS;
CaMOCTOATE/IbHO  BblOMpPaTb  ONTUMa/IbHYKO  (DOPMY  MpPeAcTaB/eHuns
MH(OpMaUMN 1M WANKOCTPMPOBATb  peLlaemble  3afavynm  HEeC/l0XKHbIMU
cxemamu, guarpaMmmamm, MHON rpafuKor N nx KOMGUHaLMAMMU.,
KoMMyHMKaTVBHbIE YHMBEPCa/IbHbIe YYebHble LeNCTBUA:
B X04e 06CyX[eHusA yyebHOro marepuana, pesynbTaToB 1abopaTopHbIX
paboT ¥ NPOEKTOB 3a4aBaTb BOMPOCHI MO CYLLECTBY 006CY>KAaeMO TeMbI 1
BbICKa3blBaTb WAEW, HaLeNeHHble Ha peLleHne 3ajadn 1 MnopjepXkaHue
GnarokenaresibHOCTM 06LLEHNS;
COMOCTaB/ATb CBOW CYXXAEHUA C CY)XXAEHMAMU [APYrMX YYaCTHUKOB
Ananora, 06Hapy>KmMBaTb pasnyme u CXOACTBO MNO3ULMIA,
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BblpaXKaTb CBOH) TOUKY 3PEHUSA B YCTHBIX Y MUCbMEHHbIX TEKCTAX;
ny6ANYHO NPeACTaBNATL Pe3y/bTaTbl BbINMOSHEHHONO PU3NYECKOro onbiTa
(3KcnepumeHTa, UccnefoBaHNs, NPOEKTa);

MOHMMATb W UCMOMb30BaTb  MPEeMMyLLecTBA  KOMaHZHOA U
NHOVBUAYAIbHOW  paboTbl NMPU  PeLleHnM KOHKPETHOM  (h13MYeCKoi
npobnemsl;

NPUHMMATb LS COBMECTHOIN AeATeNlbHOCTW, OpraHn30BbIBaTh 4EeiCTBUA
No eé€ [JOCTWXKEHMIO: pacnpegensaTb ponu, 06CyXaaTb MpPoLeccbl U
pe3ynbTaTbl COBMECTHOW PaboThbl, 0606LaTh MHEHMSA HECKO/IbKNX NOAEN;
BbIMO/IHATHL CBOKO YacTb paboThbl, JOCTUIas Ka4eCTBEHHOrO pe3y/bTara o
CBOEMY HanpaB/IEHNIO W KOOPAMHWPYS CBOW [AEWCTBUA C  APYrvMU
UsIeHaMy KOMaH/bl;

OLeHMBaTb KayeCTBO CBOEro BK/ada B O6LMIA NPOAYKT MO KPUTEPUSM,
CaMOCTOATE/IbHO CHOPMY/IMPOBAHHBLIM Y4aCTHUKaM/ B3aMOENCTBUA.

PerynsiTuBHble YHMBepca/ibHble YUYebHble [eiACTBUS

CamoopraHusauua:
BbIABNATL NPOBGIEMbI B XKMU3HEHHbIX U YYEOHbIX CUTYyaumsaX, TPebyroLmX
AN14 peLleHns (hM3nUYecKnX 3HaHuM;
OPUEHTMPOBATLCA B Pas/IMYHbIX  MOAX0A4AX MPUHATUA  pPeLleHuit
(MHOMBMAYaNnbHOE, MPUHATUE pPeLUeHuss B TPYyrne, NMPUHATUE peLLueHuit
rpynnown);
CaMOCTOSATE/IbHO COCTaB/IATL A/ITOPUTM PeLLeHNs (PU3NYECKO 3aaum Un
nnaHa WCCnefoBaHusA C YYETOM MMEIOLLUXCA PecypcoB U COOCTBEHHbIX
BO3MOXHOCTEW, apryMeHTMPOBaTL NpessiaraemMble BapuaHTbl PELLEHWN;
[enartb BbI6op 1 6paTb OTBETCTBEHHOCTH 3a PeLLeHNe.

CaMOKOHTPO/1b, 3SMOUVNOHa/TbHbIN UHTENNEKT:
[iaBaTb afieKBaTHYO OLEHKY CUTyauun 1 npeasiaratb naaH eé n3MeHeHus;
OOBACHATL  MPUUMHBLI  JOCTUXKEHMS  (HEAOCTUDKEHMS))  Pe3ynbTaToB
[eATeNbHOCTH, iaBaThb OLEHKY MPUOOPETEHHOMY OrbITY;
BHOCUTb KOPPeKTWBbI B AeATE/IbHOCTb (B TOM YMC/IE B XOA BbIMOSIHEHUA
(PM3MYECKOro  UCCMefloBaHNA  WAM  MPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENIbCTB, W3MEHMBLUMXCSH CUTYauWid, YCTAHOBMEHHbIX OLUMOOK,
BO3HUKLUNX TPYAHOCTEMN;
OLleHMBaTb COOTBETCTBME pe3y/ibTaTa Lie/iv U YCI0BUAM;
CTaBUTb CebA Ha MecTo ApYroro YesioBeka B X0fe cCriopa WM SUCKYCCUU
Ha Hay4HY0 Temy, MOHUMaTb MOTUBbLI, HAMEPEHWS 1 IOTUKY LPYroro;
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Mpr3HaBaTb CBOE MPaBO Ha OLUMOKY NPV peLLeHnn M3nYecKnx 3agad nnm
B YTBEPXKAEHMSIX HA Hay4Hble TEMbI U TaKOE Xe NPaBo ApYroro.

NMPEAMETHDIE PE3YJIbTATDI

K KOHLYy 06y4eHus B 7 Knacce npeiMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE
AO0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYAKOLLMXCA YMEHUI:

NCMOMb30BaTb  MOHATUA:  (PU3MYECKME U XUMWUYECKUE  SBMEHWA,
HabnoLeHne, 3KCNEPUMEHT, MOZE/b, TUMNOTe3a, eauvHULbl (PU3NYECKMX
Be/IMYMH, aToOM, MOJIEKY/a, arperatHble COCTOSAHWUA BellecTsa (TBEpAoe,
XKUOKOe, Tra3000pa3HOe), MeXaHuyeckoe [BWKeHMe (paBHOMEPHOE,
HepaBHOMEPHOe, MPSAMOJSIMHENHOE), TPAeKTOpWUsA, PaBHOLENCTBYHOLLANA
cuna,  gegopmaumsa  (ynpyrad,  nnacTu4yeckas),  HEBECOMOCTDb,
coobLaromecs cocybl;
pasninyatb ABMeHUS (AMDMY3nA, TensoBoe ABVMXKEHWE YacTuL, BeLLecTBa,
pPaBHOMEPHOE  [BWKEHWe, HepaBHOMEPHOE  [ABVDKEHWE,  MHepuus,
B3aMMOJENCTBME Te/, paBHOBeCWe TBEPAbIX TeNl C 3aKPensEHHON OCbio
BpalleHus, nepefjaya faBfeHWs TBEPAbIMW Tenamu, >KUAKOCTAMMU W
rasamu, armMoctepHoe [aBneHWe, nMnaBaHWe Ten, MpeBpaLeHns
MeXaHWYeCKOM 3Heprum) rno OnucaHui UX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OMbITOB, AEMOHCTPUPYIOLWMNX AaHHOE (DU3NYECKOE SIB/EHVE;
pacno3HaBaTb MPOSBMIEHME  WU3YYEHHbIX  (PU3NYECKMX  ABMIEHUA B
OKpY>KaroLleM Mupe, B TOM 4uCNe (U3NYECKME SABMIEHUA B NPUPOSE:
NPUMepPbl ABVKEHUSA C Pa3/IMYHbIMUA CKOPOCTAMU B XKUBOW U HEXWBOWA
npupoge, [AeWCTBUE CW/bl TPEHUS B MPUPOLE W TEXHWUKE, B/USHUE
aTMOC(EepHOro [aB/ieHNs Ha >XMBOW OpraHun3m, fnasBaHue pbld, pblyaru B
Tesie YesioBeka, Npy 3TOM NepeBoAUTL MPAKTUYECKYIO 3a4a4y B YUYebHYI,
BblAeNIAThb CYLLIECTBEHHbIE CBOMCTBA (NMPU3HAKM) (PU3NYECKNX SBNEHWIA;
ONUCbIBaTb U3YYeHHbIe CBOMNCTBA TeN U (IU3NYECKMNE SBMEHUSA, UCMOSb3YA
(hm3nyeckne BenMuMHbl (Macca, 06bEM, MIOTHOCTb BeLLECTBa, Bpems,
MyTb, CKOPOCTb, CPeAHsAA CKOPOCTb, CuMa YNpYyrocTu, cuia TSXeCTu, BeC
Tena, cwuna TpeHud, [faBneHve (TBEPLOro Tena, >KMAKOCTKU, Trasa),
BbITA/IKMBAIOLLAs CuUMa, MexaHuyeckas paboTa, MOLHOCTb, M40 CW/bl,
MOMEHT  CWJIbl, KO3(DMULMEHT MNONE3HOr0 [AeWCTBUS  MEXaHWU3MOB,
KWHeTMYecKasd M MnoTeHUMalbHad 3Heprus), npu onucaHWyM MpaBu/IbHO
TpakToBaTb  (PU3NYECKMIA  CMbIC/T  UCMOMb3YEMbIX  BE/IMUUH, KX
0003HaYeHs N eauHULbLI PU3NYECKUX BENNYMH, HAXOAUTb (OPMY/bl,
CBA3bIBAOLLME AAaHHYIO (PU3NYECKYHO BENYMHY C APYTVMMU BENUYUHAMMU,
CTPOUTL rpafuKmN N3yUYeHHbIX 3aBUCUMOCTEN (IU3NUYECKUX BESIMYNH;
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XapaKTepu3oBaTb CBOWCTBA Tes, (hM3MYeCKMe SABMIEHUA W MPOLECCHI,
MCNONb3Ys Npasuia CNOXeHUs cun (BAONb OLHOW MPAMOiA), 3aKoH ykKa,
3aKoH [Mackans, 3akoH Apxumega, NpaBnIo paBHOBeCKA pblyara (6/10Ka),
«30/10TOe MpPaBWIO» MEXaHWKW, 3aKOH COXPaHeHUs MeXaHW4ecKomn
3Heprun, npuv 3TOM [aBaTb C/IOBECHYHO (DOPMY/IMPOBKY 3aKOHa U
3anuncbiBaTb ero MaTeMaTMyecKoe BbIpaKeHNE;

0OBACHATb PU3NYECKME ABNEHMS, NMPOLECCHI U CBOCTBA Te/l, B TOM YMC/Ie
MW B KOHTEKCTE CUTyauuil MpPaKTUKOOPUEHTMPOBAHHOIO XapakKTepa:
BbISABNATb MPUYUHHO-C/IEACTBEHHbIE CBA3WN, CTPOUTb 0ObACHEHME U3 1-2
NOTMYECKUX LLIAroB C OMopon Ha 1-2 M3y4yeHHbIX CBOMCTBA (PU3NYECKUX
ABMIEHUNIA, (IN3NYECKMX 3aKOHA UK 3aKOHOMEPHOCTM;

pelartb pacyéTHble 3agauM B 1-2 [AEWCTBUS, WCMO/Mb3yS 3aKOHblI W
(hopMy/ibl, CBA3bIBAKOLLME (PU3NYECKME BENMUYMHBI: HAa OCHOBE aHa/In3a
YC/IOBMA 33Ja4m 3anucbiBaTb KpPaTKoe YC/oBue, NOACTaBNATb (IM3nYecKme
BE/IMYMHbLI B (POPMY/ibl U MPOBOAUTL PAaCYETbl, HaxXOAUTb CrpPaBOYHbIE
[aHHble, He0OX0AMMbIE ANA pelleHus 3a4ad, OLeHUBaTb PeasIMCTUYHOCTb
NoNy4YeHHOW (IM3MYECKOIN BETMUNHDI;

pacno3Haeatb MpPo6/MeMbl, KOTOPble MOXHO pPewnTb MNpu  MOMOLUM
(hM3MYeCKNX MEeTOLO0B, B ONUCaHUM UCCNef0BaHNA BblAeNATb MPOBEPSAEMOe
npegnonoXxeHne  (runotesy), pasMyatb W UHTEPNPETUPOBATH
MOSlyYeHHbIA pe3y/nbTaT, Haxo4uTb OLMOKM B XOAe OnbITa, [enarb
BbIBOZbI MO €ro pesynbTaram;

MPOBOAMUTL  OMbITbl MO  HAGMOAEHUIO  (M3NYECKUX  ABNEHUA UK
(hM3nYeCKNX CBOWCTB Ten: (hopmynunpoBsatb npoBepsiemble
NPeLnoNoXeHUs, cobmpaTb YCTaHOBKY M3 NPesIoXeHHOro 060pyA0BaHuNS,
3anuncbiBaThb X0f OnbiTa U POPMY/IMPOBATL BbIBOAbI;

BbIMO/HATL MPAMblE U3MEPEHWUS PacCTOAHWUA, BPEMEHW, MacCbl Tena,
06bEMa, CWUnbl M Temrnepatypbl C WUCMO/Mb30BaHMEM aHaIOroBbIX W
LUMMPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHUA MPUOOPOB C  YYETOM
3afjaHHOI abCONOTHON MOrPeLLHOCTU N3MEPEHNIA;

NPOBOANTb UCC/eA0BaHME 3aBUCUMOCTM OLHON (IU3NYECKOW BENIMUMHbI OT
APYroin ¢ WCMofib30BaHNEM MNPAMbIX W3MepPeHniA (3aBUCUMOCTU NYTK
PaBHOMEPHO ABWXYLLErocs Tefla OT BPEMEHW [BVXKEHWUA Tena, Cuibl
TPEHUA CKOJIbXXEHWNA OT BeCa Tesia, KauecTBa 00paboTKM MOBEPXHOCTEN Ter
1 HE3aBUCUMOCTU CU/bl TPEHWSA OT N/IOLAAM CONPUKOCHOBEHWS TeN, CU/bl
YNpyroctu OT YA/IMHEHWUS NPYXXWHbI, BbITAIKUBAIOLLEA CUbl OT 00bEMA
MOrpy>XEHHON YacTy Tena U OT NJIOTHOCTU XWUAKOCTU, eé He3aBUCUMOCTH
OT M/I0THOCTM TeNa, OT rNy6uHbI, Ha KOTOPYHO MOrpY>XeHo Teno, YCNOBUiA
nnaBaHWs Ten, YCNOBUI paBHOBECUSA pblyara 1 6/10KOB), y4acTBOBaTb B
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nnaHMpoBaHMM  y4ebHOro  MCCnefoBaHUs, cobupatb  YCTAHOBKY WU
BbINO/IHATL W3MEpPeHWs, Creays NpPeasioXXeHHOMY niaHy, (MKCUpoBaTb
pe3ynbTatbl MOMYYEHHON 3aBUCMMOCTU (PU3NYECKUX BENNYMH B BUAe
NpPeanoXeHHbIX Tabnuu 1 rpafukos, Aenatb BbiBOAbI MO pe3y/bTaram
nccnefoBaHns;

NMPOBOANTbL KOCBEHHblE W3MEPEHUS (U3NYECKUX BeMUUH (NJIOTHOCTb
BeLecTBa >KMAKOCTM M TBEPLOrO Tena, Cua TPEeHUS CKOJSIbXKeHMS,
[aBNieHVe  BO3fyXa, BblTaKMBaKOWAs CWna, [JelCTBywOWas  Ha
MOrpy>XEHHOE B >KWAKOCTb Tesio, KO3((MUMEHT MOMe3HOro AencTBus
MPOCTbIX MEXaHW3MOB), Crnefyda MNPeAIOKEHHOM WHCTPYKUMK:  MpK
BbIMO/IHEHUN WN3MePeHUin cobupaTb 3IKCMEPUMEHTaIbHYIO YCTaHOBKY U
BbIYMCNATL 3HAYEHWE NCKOMOW BENNUNHDI;

cobnodatb npaBuia TEXHUKKM 6e30MacHOCTM Npu paboTe € 1abopaTOPHbLIM
0bopynoBaHMEM;

yKasblBaTb MPUHUMMBLI LEACTBUAA NPUOOPOB N TEXHUYECKUX YCTPOWCTB:
BeCbl, TEPMOMETp, [AMHAMOMETP, coobLjaroLmecs cocyabl, HapomeTp,
pblyar, NOABWXHbINA Y HEMOABWMXXHbIA 6/10K, HAK/TOHHAsA NI0CKOCTb;
XapakTepn3oBaTb NPUHUMNbI  OEACTBUA  M3YYEHHbIX MPUOOpPOB U
TEXHWYECKMX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM 4uche:
MOALWMIMHUKKA, YCTPOMCTBO BOAOMNPOBOAR, TIMAPAB/IMYECKMIA  Mpecc,
MaHOMETp, BbICOTOMEP, MOPLLHEBOI HAcoC, apeoMeTp), UCMOo/b3Ys 3HaHUA
O CBOWMCTBaxX (PM3NYECKMX SBMEHNIA 1 HEOOXOAMMbIE (PU3NYECKME 3aKOHbI
N 3aKOHOMEPHOCTY;

NpUBOAUTL  NpUMepbl  (HaxoguTb  UHQoOpMauMio 0  npumepax)
NPaKTUYeCKOro MCMob30BaHNA (U3NYECKMX 3HAHWA B MOBCELHEBHOM
XXU3HM ANa obecrnieveHns 6e30MacHOCTM Mpu obpalleHun ¢ npubopammn u
TEXHWYECKMM YCTPONCTBaMMK, COXPaHeHMs 340POBbA U COOMHOAEHMS
HOPM 3KOJIOTMYECKOro NOBEAEHNS B OKPY)KAOLLIEN Cpeae;

OCYLLECTB/IATL  OTOOP WCTOYHWKOB WHMopMauunm B KVHTepHeTe B
COOTBETCTBMU C 3aJaHHbIM NOWCKOBbLIM 3arpoCcOM, Ha OCHOBE MMEOLLMXCA
3HAHUA W NYTEM CPaBHEHUS Pa3/INYHbIX WCTOYHUKOB BbIAENATb
NH(OpMaLMIO, KOTOpas ABMSETCA MPOTMBOPEUMBOMA WM MOXET OblTb
HeI0CTOBEPHOM;

MCNONb30BaTh MPWU BbINOMHEHNN YYeOHbIX 33[aHNIA HAYUYHO-MOMNYNAPHYHO
NATEpaTypy  (PU3NYECKOro  COLEPXaHus, CrpaBOYHble  MaTepuassl,
pecypcbl CeTu VIHTepHET, BnageTb NpMEmMaMmn KOHCMEKTUPOBaHMS TEKCTA,
npeobpasoBaHUs NHHOPMAaLUN U3 OLHOW 3HAKOBOW CUCTEMbI B APYTYIO;
co3fjaBaTb COOCTBEHHble KpaTKMe MUCbMEHHbIe M YCTHble COOOLLEHMS Ha
OCHOBE 2—-3 MUCTOYHUKOB MH(hopMaLmn PU3NYECKOro CofepXkaHus, B TOM
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ymcne nNy6AnYHO Aenatb KpaTKuMe COOOLLEHMSI O pe3y/ibTaTax MPOEKTOB
WA y4ebHbIX WUCCNeAoBaHWA, NpPU  3TOM TPamMOTHO WCMO/b30BaTh
M3YUYeHHbIA MOHATUMAHBLIA annapat Kypca (M3MKW, COMPOBOX/AATb
BbICTYM/IEHME Npe3eHTaunen;
NPU BbIMO/IHEHMN Y4YeOHbIX MPOEKTOB W WCCNeA0BaHWIA pacnpefensThb
0053aHHOCTM B Tpyrnne B COOTBETCTBMM C MOCTaB/IEHHbIMW 3ajadvamu,
CNefuTb 3a BbIMOSIHEHWEM [MlaHa [eNCTBMIA, a[eKBaTHO OLEeHMBaTb
COOCTBEHHbIA  BKNafg B  [eATeNbHOCTb  TPYMnbl,  BbICTpauBaThb
KOMMYHUKaTUBHOE B3aUMO/ENCTBME, YUMTbIBAs MHEHME OKPYXKaIOLLIKX.

K KOHLYy 06y4eHus B 8 Kiacce npeaMeTHbIe pe3ybTaTbl HA 6a30BOM YPOBHE

[0/DKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCA YMEHWIA:

MCNONb30BaTh MOHATUA: Macca 1 pasMepbl MOJSIEKYT, TEM/IOBOE ABVKEHME
aTOMOB W MOJIEKY/, arperaTHble COCTOSIHWSA BELLECTBA, KpUCTaTMYECKME 1
amop(Hble Tefa, HACbIWEHHbIA W HEHACbIWEHHbIA Map, BAAXHOCTb
BO3Ayxa, TemnepaTypa, BHYTPEHHSAS 3Heprusi, TenjoBON [ABuratefb,
3/IEMEHTaPHbIN 3N1EKTPUYECKUI 3apsd, NEKTPUYECKOE Mosie, NPOBOAHMKN
N QU3NEKTPUKM, MOCTOAHHbLIW 3N1EKTPUYECKUIA TOK, MarHUTHOE MoJe;
pasnnyatb ABNeHMs (TENSOBOE pacLUMPEHUe M CxKaTue, Tensonepegaqa,
Ten/0BOe paBHOBECUE, CMayMBaHue, KanuinsapHble SBNEHMS, UCMApeHUe,
KOHZEeHCaumMs, NnaefeHve, KpucTanimsaums (OTBepAeBaHue), KUMNeHue,
Tennonepefaya (TennonpoBOAHOCT, KOHBEKLMS, N3NyyeHue),
3NIeKTpU3aLUma Ten, B3aMOLENCTBUE 3apsa0B, AeACTBUA 3NEKTPUYECKOrOo
TOKa, KOPOTKOe 3amblKaHue, B3auMMOJENCTBME MarHUToB, [AeNCTBUE
MarHWTHOro Moss Ha NPOBOAHMK C TOKOM, 3/1EKTPOMarHUTHas UHAYKLNSA)
Mo OMNWCaHMIDO WX XapaKTePHbIX CBOWNCTB W Ha OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX AaHHOE PU3NYECKOe ABNEHVE;
pacrnosHaBaTb MPOSBNEHWE  M3YYEHHbIX  (DM3NYECKMX  SBMEHUA B
OKpY)KatoWwem Mupe, B TOM 4ucne (U3NYECKME SIBNEHUS B MPUPOLE:
MOBEPXHOCTHOE HAaTSHXKEHME W KanWnfsipHble SIBNEHUS B NPUPO[E,
Kpuctannbl B npupoge, u3nyyveHve ConHua, 3amep3aHne BOLOEMOB,
MOpCKmMe 6pu3bl, 06pa3oBaHMe Pockl, TYMaHa, Hes, CHera, a/leKTpuyeckune
ABNEHMSI B aTMOC(epe, 3NEKTPUYECTBO XKMBbIX OPraHM3mMoB, MarHUTHOE
none 3emnu, Aperd MOMKOCOB, POSib MAarHUTHOIO MNOMS AN XKU3HWU Ha
3emse, NONAPHOE CUAHKE, NMPU 3TOM MEPEBOAUTL NMPaKTUYECKYHO 3aja4y B
Yy4ebHY'0, BblAeNsTb CYLLECTBEHHblEe CBONCTBa (MPU3HAKM) (PU3NYECKUX
SIBNEHWIA;
ONUCbIBaTb U3YYeHHbIE CBOMCTBA TeN U (IU3NYECKMNE SBMEHUS, UCMOMb3YA
(hm3nyeckune BeNMUMHbI (TeMnepaTypa, BHYTPEHHAS SHEPrusi, KOMMYECTBO
TennoTbl, YyAenbHas TennoéMKOCTb BellecTBa, YAenbHas TensoTta
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NNaBneHWs, yaenbHas TenjoTa Napoobpa3oBaHWs, YaenbHas TennoTa
CropaHus TOMAMBa, KO3PMUUMEHT MNOME3HOro [AenCTBUA  TEMn0BOM
MalUVHbl, OTHOCWUTE/IbHAs BMIXXHOCTb BO34yXa, 3MeKTPUYECKMA 3apsf,
CUNa TOKa, 3MEKTPUYECKOE HanpshKeHue, COMpOTUBIEHME MNPOBOAHMKA,
yfenbHoe  COMpOTWBMEHME  BellecTBa, pabota M MOLWIHOCTb
3/IEKTPUYECKOr0  TOKa), MNpU  OMWCaHWM  MpaBWIbHO  TPaKTOBaTb
(PU3NYECKNIA CMbICNT UCMOMb3YEMbIX BeIMUYMH, 0603HAYEHUA N eANHULPbI
(PM3NYECKUX BESIMYMH, HAXOAUTb (HOPMY/bl, CBA3bIBAlOLME [aHHYHO
(PM3NYECKYID BENNUYMHY C APYTMMU  BeIMYMHAMK, CTPOUTb Trpadimku
M3YUYEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENINUNH;

XapaKTepn3oBaTb CBOWCTBA Te/, (DM3MYECKME SBIEHUA W MPOLECCH,
MCNONb3YA OCHOBHbIE MOJIOXKEHUS MONEKYNAPHO-KUHETUYECKOW Teopuu
CTPOEHMSA BeLLecTBa, MPUHLMN CYyneprnosnumm nonei (Ha KavyecTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apada, 3akoH OMa An1s yyacTKa Lenu, 3aKoH
bxoynsa—JleHua, 3akKOH COXPaHeHWsa 3Heprvn, npu 3TOM JaBaTb
C/IOBECHYIO (DOPMYNMPOBKY 3aKOHa W 3anucbiBaTb €ro MaTeMaTuyeckoe
BbIPXKEHME;

00OBACHATb (PM3MYECKMe MPOLECCbl U CBOWCTBA T/, B TOM 4uUCle U B
KOHTEKCTE CMTyauuid NpakTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbISBMSTb
NMPUYNHHOCNELCTBEHHbIE CBA3W, CTPOUTL 0OBACHEHUE U3 1—2 NOrMYecKmX
LIaroB € Oropo Ha 1-2 M3yyeHHbIX CBOWCTBA (DM3UYECKUX SBNEHUN,
(h13MYeCKNX 3aKOHOB W/ 3aKOHOMEPHOCTEMN;

pelaTb pacyéTHble 3adayun B 2-3 [AeWCTBUSA, MCMOMb3yS 3aKOHbl K
(hopmy/bl, CBA3bIBatOWME (PU3NYECKME BENMUMHBI: HAa OCHOBE aHa/n3a
YCNOBMS 3aJa4yM 3anucbiBaTb KPaTKOe YC/OBME, BbISBATb HeLOCTaTOK
[aHHbIX 4N19  pelleHnUs 3adayu, BbloMpaTb 3aKOHbl U (hOopMyibl,
HeobXoAMMble ANA eé pelUeHWs, MPOBOAUTb pacyéTbl M CpaBHMBATb
Nofy4YeHHOe 3Ha4YeHNe (IM3NYECKOM BEIMUMHBI C U3BECTHLIMU AaHHLIMU;
pacrnosHaBaTb MPO6MEMbI, KOTOPble MOXHO PewnTb MNpu  MoMOLLM
(hM3MYeCKUX MeTOAO0B, MCMOMb3YsS OMNuUcaHWe WCCNefoBaHNs, BblAeNATb
npoBepsieMoe MNPeAnosIoKeHNE, OLeHMBaTL  MPaBU/IbHOCTL  MopsaKa
NPoBeAEHUs NCCNefoBaHNs, fienaTb BbIBOAbI;

NPOBOAMTb ONbITbl MO  HAGMIOAEHUIO  (PU3NYECKUX  SBMEHUIA UK
(hM3MYeCKNX CBOMCTB TeN (KanunisipHble SBMEHUA, 3aBUCUMOCTb AaB/eHuNs
BO3JyXa OT ero 06béma, TeMrnepaTypbl, CKOPOCTU NpoLLecca OCTbIBAHNUA U
HarpeBaHuUs NpPU W3y4eHUM OT LBETa W3nyyatowei (nornoaroLen)
MOBEPXHOCTU, CKOPOCTb MCMApeHUsi BOAbl OT TeMnepaTypbl XUAKOCTU U
nnowaan e€ rmoBepXHOCTW, 3NeKTpu3aumMs Ten W B3anMOLENCTBuMe
3NIEKTPUYECKMX  3apsALO0B, B3aUMOAENCTBME MOCTOAHHbIX  MarHWUTOB,
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BU3yanM3aumsa MarHWTHbIX MOJIe MOCTOSAHHbIX MarHuMTOB, [eNCTBUA
MarHWTHOro Mosisi Ha MPOBOLHUK C TOKOM, CBOWCTBA 3/1EKTPOMArHuTa,
CBOMCTBA 3/IEKTPOABUraTeNns MOCTOAHHOIO TOKa):  (DOPMYNMPOBaTH
npoBepsieMble NMPEeAMNONOXeHNs, CObUpaTh YCTAHOBKY M3 MPea0oXeHHOro
060pya0BaHMsA, ONUCLIBATL XOZ, ONbITa 1 (DOPMY/IMPOBATb BbIBOAbI;
BbIMO/MHATL ~ MNPAMbIE  WM3MEPEHWs  TemnepaTypbl,  OTHOCUTE/IbHOM
B/IKHOCTU BO3[yXa, CWbl TOKa, HAMNPSXXEHUs C MCMO/b30BaHMEM
aHa/I0roBbIX NPMOOPOB M [AAaTYMKOB (PU3NYECKUX BE/IMYUH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHUI C YHETOM 3ajaHHOM abCONKOTHOW NOTPELLHOCTY;
MPOBOANTL MCCeA0BaHME 3aBUCUMOCTIN O4HOW (PU3NYECKOW BENNYNHBI OT
OPYrol €  UCMOSb30BaHMEM  MPAMbIX — U3MepeHuU  (3aBUCUMOCTb
COMPOTMB/IEHUA NPOBOAHMKA OT €ro [J/IMHbl, N/OWaan MonepeyHoro
CeYeHus 1 yaeNbHOro COMpPOTMB/IEHNS BELLEeCTBa MPOBOAHMKA, CUJIbl TOKA,
MOYLWEro 4epes TMPOBOAHMK, OT HarpsXKeHUss Ha NPOBOAHUKE,
nccnefoBaHve NOCNeLOBATENlbHOrO W MapasifeNlbHOro  COeAMHEHWI
NMPOBOLHWUKOB): M/IaHNPOBaTb WCCMef0BaHMe, CcobMpaTb YCTAHOBKY WU
BbINO/HATL M3MEPEHUs, Cneays NPeasioKeHHOMY niaHy, (IMKCUpOoBaTb
pe3ynbTaTbl MOJIYYEHHON 3aBUCMMOCTM B BUAe Tabnivy, M rpadmKos,
[enaTb BbIBOAbI M0 pe3ynibTataM UCCnefoBaHus;

NMPOBOANTbL KOCBEHHblE W3MEPEHNA (U3NYECKMX BennunH (yaesbHas
TeNnNOEMKOCTb  BeLLecTBa, COMPOTUB/IEHNE MNPOBOAHMKA, paboTa U
MOLLHOCTb 3/1eKTPUYECKOrO TOKa): MJIaHUpOoBaTb M3MepeHusi, cobumpatb
3KCNEePUMEHTa/IbHYHO YCTaHOBKY, Criefys MPeLnoXeHHON UHCTPYKLMK, U
BbIYNCNATb 3HAYEHWE BEIMUNHDI;

cobntofartb npaBuia TEXHNKK 6e30MacHOCTM Npu paboTe ¢ 1a60pPaTOPHbLIM
0bopynoBaHMEM;

XapakTepn3oBaTb NPUHUMUMNbI  LEACTBUA  M3YYEHHbIX MNPMOOpoB W
TEXHWYECKMX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM 4uche:
cucTeMa OTOMJIEHUA [OMOB, TMIPOMETP, MapoBas TypbuHa, amnepMeTp,
BO/IbTMETP, CYETUMK 3NEKTPUYECKON 3HEPTUN, 3MEKTPOOCBETUTE/bHbIE
nprobopbl, HarpeBaTesibHble 3/1eKTPONPUGOPBI (MPUMEpPBI), 3NeKTPUYECKME
NnpefoXpaHUTENN, 3NEKTPOMArHUT, 3N1eKTPOoABMraTeslb MOCTOAHHOIO TOKa),
MCMONb3YS 3HAHMSA O CBOMCTBAX (PM3MYECKUX SIBMEHUA N HEOO6XOAUMbIe
(hM3nYeCcKme 3aKOHOMEPHOCTU;

pacrnosHaBaTb MPOCTble TEXHWYECKME YCTPOWCTBA W M3MEpPUTE/NbHble
npuoopbl MO CXeMamM W CXeMaTWYHbIM  PUCYHKaM  (XKMAKOCTHbIN
TEPMOMETP, TEPMOC, MCUXPOMETP, FMIPOMETP, ABurareslb BHYTPEHHEro
CropaHus, 3MeKTPOCKOM, PeocTaT), COCTaB/ATb CXEMbl 3MEKTPUYECKMX
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Lierein ¢ nocnefosartesibHbIM 1 napasine/bHbIM COeANHEHNEM 3/IEMEHTOB,
pasninyas yCnoBHble 0603HaYEHNS 3/1IEMEHTOB 3/IEKTPUYECKMX Liernen;
npuMBOANTL  NpUMepbl  (HaxoAuTb  WHQOpPMaUMIO O  MpUMepax)
MPaKTUYeCKOro WCMosib30BaHNA (PU3NYECKMX 3HaAHWIA B MOBCEAHEBHON
XN3HN 4na obecneyeHms 6e30nacHOCTV MNP obpaLLeHun ¢ npubopamn 1
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHeHUs 340pOBbA U COOMOAEHUS
HOPM 3KO/I0rMYecKoro noBeAeHNs B OKPY)KatoLLERN cpeje;
OCYLLUECTB/NATb  MOUCK  MH(OpMaumy  (M3NYECKOro  CofdepXKaHus B
VHTepHeTe, Ha OCHOBE WMEKLWUXCA 3HaHWA W NYTEM CpaBHeEHUA
[OMOJIHUTENbHLIX ~ MCTOYHMKOB  BbIAENATb  MH(OPMaLMIo,  KoTopast
AIBNAETCA NPOTUBOPEUMBOM USIN MOXKET ObITb HELOCTOBEPHOIA;
MCNONb30BaTh MPWU BbINOMHEHNW YYEOHbIX 33faHNA HAYUYHO-MOMNYNAPHYHO
nuTepatypy  (PU3NYECKOro  COAEpXKaHWs, CnpaBO4YHble  MaTepuasbl,
pecypcbl cetv VIHTepHeT, BNafeTb NpUémMaMm KOHCMEKTMPOBAHNA TEKCTA,
npeobpasoBaHUs NHHOPMAaLMN U3 OLHOW 3HAKOBOW CUCTEMbI B APYTYIO;
CO3JaBaTb COOCTBEHHbIE MUCbMEHHbIE W KpaTKue YCTHble COOOLLEHNS,
0606Was  MH(OPMaUM0 U3  HECKONbKMX WUCTOYHUKOB  (PU3NYECKOIO
CoAepXaHus, B TOM u4ucne ny6/MYHO MpPeACTaBNATb  pe3ysnbTarhl
MPOEKTHON WX UCCNef0BaTeNbCKOW AeATeNIbHOCTM, MPY 3TOM FPaMOTHO
MCMOMb30BaTb  U3YYEHHbIA MOHATMIHBLIA  annapat Kypca (QU3nKuK,
CONPOBOX/ATb BbICTYMN/IEHNE NPe3eHTaLNel;
MPU  BbIMNOSIHEHUM Y4YeOHBbIX MPOEKTOB W WCC/eA0BaHWUn  PU3NYECKUX
MPOLIECCOB pacnpefendte 0043aHHOCTM B Tpynne B COOTBETCTBUU C
MoCTaB/IEeHHbIMW 3afa4aMu, CNefMTb 3a BbIMO/IHEHVEM M/iaHa LeNCTBUN U
KOPPeKTMpoBaTb ero, afekBaTHO OLeHMBATb COOCTBEHHbIA BKNag B
[eATe/IbHOCTb FPYMbl, BbICTPaUBaTb KOMMYHVKaTUBHOE B3aIMOLENCTBIE,
MPOSAB/IAA rOTOBHOCTb pa3peLlaTs KOHMINKTBI,

K KoHLYy 00y4eHunsi B 9 Knacce npeameTHble pesynbTaTbl HA 6a30BOM YPOBHE

AO0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYAROLLMXCA YMEHWIA:

MCNONb30BaTb MOHATUA: CUCTEMA OTCYETA, MaTepuasibHas TOYKa,
TPaeKTopus, OTHOCUTENbHOCTb MEXaHUYECKOro ABVDKEHUS, Aehopmalms
(ynpyras, nnactuyeckast), TpeHWe, LIEHTPOCTPEMUTENIbHOE YCKOPEHMWE,
HEBECOMOCTb U Neperpysku, LUEeHTP TSHKeCTH, abCoMoTHO TBEPAOE Teno,
LIEHTP TsHKecTn TBEPAOro Tena, paBHOBECUE, MeXaHWYeckne KonebaHus v
BOJIHbI, 3BYK, WH(MPasByK W Y/bTPasByK, 3/EKTPOMarHWTHble BOJIHbI,
LKA/ 3NeKTPOMAarHUTHbIX BOJH, CBET, 6/IM30pYKOCTb U Aa/lbHO30PKOCTb,
CMEeKTPbl UCMYCKaHWA U MOrnoweHns, anbda, 6eta- 1 ramma-usnyyeHus,
N30TOMbI, AAEepHas SHEPreTrKa;
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pasnnyaTb ABNEHWUA (PaBHOMEPHOE M HepaBHOMEPHOE MPSAMOJSIMHENHOe
[BWKEHVE, pPaBHOYCKOPEHHOe MNPAMONMHENHOE [BWKEHWEe, CBOGOLHOE
nageHue Tes, paBHOMEPHOE [ABVKEHME MO OKPY>XXHOCTU, B3aMMOJeCTBUe
Te/l, peakTBHOe [BWKeHWe, KofebaTeslbHOe ABVDKEHWe (3aTyxaroliue U
BbIHY)>XIeHHble KO/iebaHus), pe3oHaHC, BO/IHOBOE ABVKEHWe, OTpaXkeHue
3BYKa, MPAMOJSIMHEHOE PacnpoCcTpaHeHre, OTPaXeHWe U NpenomseHve
CBeTa, MOJIHOe BHYTPEHHee OTPaXKeHWe CBETA, pa3/ioXkeHve 6enoro ceeta B
CMEKTP W C/IOXEeHWe ChneKTpasibHbIX  LBETOB, [AMCMEpPCUs  CBETa,
eCTeCTBEHHas PafjM0aKTMBHOCTb, BO3HWKHOBEHWE /IMHENAYATOro CrekTpa
N3/1y4eHUns) Mo ONMUCaHNI0 NX XapaKTePHbIX CBOMCTB 1 HA OCHOBE OrbITOB,
[AEMOHCTPUPYIOLLMX AaHHOE PU3NYECKOe ABNEHME;

pacrnosHaBaTb MPOSB/IEHWE  WM3YYEHHbIX  (PU3NYECKMX  SABNEHWIA B
OKpy>Karoulem mupe (B TOM 4umcne (hM3MYeCKUe SBMEHUS B MPUPOLE:
MPUAMBbI N OTNMBBI, ABVKeHMe nnaHeT COMHEYHON CUCTEMBI, peaKTUBHOE
OBWKEHME >KMBbIX OPraHM3MoB, BOCMPUATME 3BYKOB >KMBOTHBIMW,
3eM/IETPSACEHME, CEeMCMWYECKME BOJIHbI, LlyHaMWn, 3X0, LBeTa Ten,
ONTUYECKME ABNEHUA B MpuUpoge, GMONOrMyYeckoe [feicTeue BUAMMONO,
YyNbTPaMONeTOBOrO U  PEHTIEHOBCKOrO  W3/1yYeHWin, eCTECTBEHHbIN
PaAMoaKTUBHBLIA (POH, KOCMMUYECKME fyuu, pPagvoakTUBHOE W3/yYeHune
NPUPOAHBLIX MWHEpanoB, [AeWCTBME PagMOaKTMBHBLIX W3/yYeHUA Ha
OpraHM3M 4esioBeka), MpU 3TOM MEPEeBOAUTL MPAKTUYECKYHD 3ajadvy B
Yy4ebHY'0, BblAeNsTb CYLLECTBEHHblEe CBONCTBA (MPU3HAKM) (PU3NYECKUX
ABNEHUN;

OMMCbIBaTb N3YYeHHbIe CBONCTBA Te/T U PU3NYECKME ABMIEHUS, UCNO/b3YA
(hm3nyeckne BeNNUUHBI (CPeAHAs M MrHOBEHHAas CKOPOCTb Tefa npu
HepPaBHOMEPHOM [BWXKEHUWN, YCKOPEeHWe, MepemelleHre, MnyTb, YrnoBas
CKOPOCTb, CWna TPEeHWs, Cuna Ynpyroctu, cuna TSKECTU, YCKOPeHMWe
CBOOOAHOrO nafeHusi, Bec Tena, WMMNYNbC Tena, WMMY/AbC CWIbl,
MexaHuW4yeckas pabota M MOLLHOCTb, MOTeHUManbHas 3Heprus Tena,
MOLHATOr0 Haj MOBEPXHOCTHHO 3eM/IN, MOTEHUMAIbHAsA SHEPIUsA CXATOoM
MPYXXWHbI, KWHETMYeCKas 3Heprus, nonHas MexaHW4yeckas 3Heprus,
nepuog 1 vactota KonebaHuii, An1MHa BOSIHbI, TPOMKOCTb 3BYKa U BbICOTa
TOHa, CKOPOCTb CBETA, MOKasaTe/lb MPesioM/IeHNs cpefbl), Mpu onmcaHnm
NpaBWIbHO TPaKTOBaTb (PU3NYECKNIA CMbIC/T UCMOJb3YEeMbIX BeINUH,
0003HaYeHs N eauHNLbLI PU3NYECKUX BENNYMH, HAXOAUTb (OPMY/bl,
CBA3bIBAIOLLME [AaHHYHO (DM3NYECKYIO BE/IMYMHY C APYTMMU BESIMYMHAMMU,
CTPOUTL rpafuKnN N3yUeHHbIX 3aBUCUMOCTEN (PU3NUYECKUX BESIUYNH;
XapakTepu3oBaTb CBOWCTBA Tes, (hM3MYECKMe ABMIEHUS U MPOLECCHI,
MCNONb3ysA 3aKOH COXPaHEHWS 3HEPruu, 3aKOH BCEMUPHOIO TArOTEHWS,
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MPUHLUMN  CYneprnosnuum Cua, NPUHUMN  OTHOCUTENbHOCTU [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHWUs MMMY/bCa, 3aKOHbl OTPaXKEHUS U
NPesioM/IEHNS CBeTa, 3aKOHbI COXPaHeHNs 3apsA40BOro 1 MacCcoBOr0 YMCen
Npu A4EepHbIX peakumax, Mpu 3TOM [aBaTb CMIOBECHYH (hOPMYMPOBKY
3aKOHa 1 3anmncbiBaTh ero MaTemMaTnyecKoe BblpaXKeHWE;

0OBACHATb (PU3MYECKMe MPOoLecCbl U CBOWCTBA Te/l, B TOM 4uUCNe W B
KOHTEKCTEe CMTyauuid NpakTUKOOPMEHTUPOBAHHOIO XapakTepa: BbISABMATb
NMPUYNHHO-CNEACTBEHHBIE CBA3W, CTPOUTb 00BACHEHNE U3 2—3 NOMMYECKNX
LLIAaroB C OMOpPoi Ha 2—3 M3YYEeHHbIX CBOWCTBA (YM3MYECKUX SABMEHWUMN,
(hM3MYECKMNX 3aKOHOB N/IM 3aKOHOMEPHOCTEN;

pewarb pacyéTHble 3agaun (onuparolimecs Ha cuctemy un3 2-3
YPaBHEHWIA), NCMOMb3Y$S 3aKOHbI 1 (POPMY/IbI, CBA3bIBAIOLLME (DM3NYECKME
BE/IMUMHbI: Ha OCHOBE aHa/M3a YC/I0BUA 3ajayn 3anuvcbliBaTb KpaTKoe
YC/I0BWE, BbISBMATL HeAOCTaloWmMe UM M3bbITOYHbIE AaHHbIE, BblOMpaThb
3aKOHbl U (POPMY/Ibl, HEOOXOAMMbIE A/ PELUEHMS], MPOBOAUTL PacUETbI 1
OLEHMBaTb  Pea/IMCTUYHOCTb  MONYYEHHOrO  3HaYeHWUs  (PU3NYECKON
BE/IMYMHBI;

pacno3Haeatb MpPo6/MeMbl, KOTOPble MOXHO pPewnTb MNpu  MOMOLUM
(bM3MYECKNX METOLOB, WUCMOMb3yA OnucaHue WCCNefoBaHWs, BblAeNsTh
npoBepsieMoe MNPeAnosIoKeHNE, OLEeHMBaTL  MPaBU/IbHOCTL  MOpsaKa
NPOBeAeHUs  WUCCMefoBaHWs, Aenatb  BbIBOAbl, WHTEPNpPeTUpOBaTh
pe3ynbTaTtbl HabOAEHWIA U ONbITOB;

MPOBOAMUTL  OMbITbl MO  HAGMOAEHUIO  (M3NYECKUX  ABNEHUA UK
(bM3NYECKMX CBOWCTB TeN (M3y4YeHWe BTOPOro 3akoHa HbHOTOHa, 3aKoHa
COXpaHEHUS 3HepPrun, 3aBUCUMOCTb Mepuofa KonebaHuin MpPY>XXMHHOrOo
MasTHMKa OT MaccCbl rpy3a U >KECTKOCTM MPY>XWUHbl N He3aBUCUMOCTb OT
aMnAnTyabl ManbIX KonebaHnin, NPSAMONMHENHOE pacrnpoCcTpaHeHe CBeTa,
pasnoXeHvie 6enoro cBeTa B CMEKTP, U3YUYeHWe CBOMCTB M300paXKeHUs B
MJIOCKOM 3epKasie M CBOWCTB M300paXeHMs MpegMeTa B cobumparoLeit
NINH3e, HabMOAeHME CMOLWHbIX W IMHENYaTbIX CMEKTPOB W3NyYeHUs):
CaMOCTOATE/IbHO cObupaTb  YCTaHOBKY M3  M30bITOYHOro  Habopa
obopygoBaHMsl, OMWCbIBaTb  XOf4 OMblTa W ero  pesynbTarhl,
(hopMynMpoBaThb BbIBOAb;

NMPOBOAMTL MPU HEOOXOAMMOCTU CEPUID NPSAMbIX U3MEPEeHWI, Onpeaenss
cpedHee 3HayeHMe W3MepPseMo Benn4yMHbl  ((hOKYCHOe pacCTosiHue
cobupatollerd NMH3bI), 060CHOBbLIBaTL BbIGOP cnocoba WU3MepeHus
(n3mepuTenbLHOrO Nprbopa);

NMPOBOANTL  MCC/eAOBaHME  3aBUCUMOCTEN  (PU3NYECKUX BENYMH C
MCNONb30BaHNEM MPSAMbIX W3MEPEHWUIA (3aBMCMMOCTb MYyTW OT BPEMEHU
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NMpU PaBHOYCKOPEHHOM [BMXXeHMM 6e3 HayaslbHO CKOpPOCTM, Mnepuoja
KonebaHnil MaTeMaTMyeCKOro MasTHUKAa OT [J/IMHbl HWUTW, 3aBUCMMOCTY
yrna OTpaXeHus CBeTa OT Yyrna nafeHus u yrna rnpenomsieHns ot yrna
nafeHnsa): nnaHMpoBaTb WUCCNef0BaHWe, CaMOCTOATE/IbHO CO6UpaThb
YCTaHOBKY, (DMKCMpOBaTb  pe3y/nbTaTbl  MOSIYYEHHOW  3aBUCUMOCTW
(M3NYECKMX BENNYMH B BMAe Tabnuy M rpaukos, AenaTb BbIBOAbI MO
pesynbTatam uccrefoBaHus;

NMPOBOAMTbL KOCBEHHbIE W3MEPEHNA (PU3NYECKUX BeNNYUH (CpesHss
CKOPOCTb W YCKOpPeHWe Tena nMpu  PaBHOYCKOPEHHOM  [BVXKEHUMU,
YCKOpeHve CBOOOAHOro nafeHus, >KECTKOCTb MPYXXWUHbI, KOIPPULMEHT
TPEHUA CKOJIbXXEHUSA, MeXaHWyeckas paboTa M MOLLHOCTb, 4YacToTa U
nepuvos KonebaHWin maTtemMaTMyeckoro W MPYXXMHHOIO MasTHUKOB,
OnTU4Yeckasd cuna cobuparowein  NMH3bI,  PagUoaKTMBHLIA  ()OH):
NIaHNPOBaTb M3MEPEHUs, CObUpaTb IKCMEPUMEHTA/IbHYIO YCTaHOBKY U
BbIMO/IHATL U3MEPEHUS, creays MPeLoXeHHON UHCTPYKLMK, BbIYUCISATD
3HaYeHMe BeNIMUMHbI U aHaM3MPOBATL MOJTyYEHHbIE Pe3y/ibTaTbl C YYETOM
3afJaHHOI MOrpPeLLIHOCTN N3MEPEHNIA;

cobnodaTtb npaBuia TEXHNUKKM 6e30MacHOCTM Npu paboTe ¢ 1abopaTOPHbLIM
0bopynoBaHMEM;

pasninyatb OCHOBHble TMPU3HAKN W3YYeHHbIX (U3NYECKUX MOLENeNn:
mMaTepuasibHas TO4Yka, abCONHOTHO TBEPAOE Teno, TOYEUHbIA WCTOYHUK
CBeTa, /lyd, TOHKad /MH3a, MNaHeTapHas MOfe/lb aToma, HYK/IOHHas
MOA€/Nb aTOMHOr0 A4pa;

XapakTepn3oBaTb NPUHUMNbI  OEACTBUA  M3YYEHHbIX MPUOOpPOB U
TEXHUYECKMX YCTPOWCTB C OMOPOM Ha WX onucaHus (B TOM u4uChe:
CNVUAOMETP, [LATYMKWM TMOMIOXKEHUS, PaCCTOSHUA W YCKOPEHWUs, pakeTa,
3XO0NI0T, O4YKKW, nepuckomn, QoToannapar, OMTMUYECKNE CBETOBOAPI,
CMeKTPOCKON, [03MMeTp, Kamepa BWAbCOHA), MCNOMb3ys 3HaHWA O
CBOMCTBAX (PUM3NYECKMX SABMEHUMA U HeobXxoAuMble  (PU3NYECKME
3aKOHOMEPHOCTMU;

MCNONb30BaTb CXEMbl M CXEMATUYHbIE PUCYHKUN U3YYEHHbIX TEXHUYECKUX
YCTPOWCTB, M3MEpPUTE/IbHbIX MPMOOPOB M TEXHOJIOMMYECKMX MPOLLECCOB
MpU peLleHnn yyebHO-NPaKTUYeCKMX 3afady, OMTUYECKUe CXeMbl NS
MOCTPOEHMA N306PaXKEHNIA B NIOCKOM 3epKasie 1 COOUPArOLLEN NNH3E;
npuMBOANTL  NpUMepbl  (HaxoAuTb  WHQOpPMaUMIO O  MpUMepax)
NPaKTUYeCKOro MCMo/b30BaHNA (U3NYECKMX 3HAHWA B MOBCELHEBHOM
XWN3HN 4na obecneyeHms 6e30nacHOCTV MNP obpaLLeHun ¢ npubopamn 1
TEXHWYECKMU YCTPOMCTBaMK, COXPaHeHUsA 340POBbA W COO/MOAEHUSA
HOPM 3KO/I0rMYeCcKoro NnoBeAeHNs B OKPY)KatoLLEN cpeje;
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OCYLLECTBMIATb  MOWUCK  MHQopMauum  (U3NYECKOro CoAepXKaHusi B
VHTepHeTe, caMOCTOATEIbHO (hOPMY/IMPYS MOUCKOBBIN 3anpoc, HaxoanTb
NyTN onpeaeneHns 4OCTOBEPHOCTU MOMYYEHHOW UH(OpMaL MK Ha OCHOBE
NMEOLNXCS 3HAHWUIA U AONONHUTENbHbIX UCTOYHUKOB;

MCMONMb30BaTh MPW BbIMNOMHEHUN YUYEBHbIX 3afaHWin HayUYHO-MONY/SPHYHO
nnTepatypy  (PU3NYECKOro  COAEpXKaHWs, CnpaBO4YHble  MaTepuasbl,
pecypcbl cetv VIHTepHeT, BNafgeTb NPUEMaMM KOHCMEKTMPOBAHUA TEKCTA,
npeo6pa3oBaHUs MHHOPMaLUN U3 OAHOW 3HAKOBOW CUCTEMbI B APYTYHO;
co3faBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblEe COOOLLEHMSI HA OCHOBE
NHOPMAaLMN N3 HECKONMbKUX WCTOYHWKOB (PU3NYECKOTO COAEPXKaHus,
Ny6/IMYHO NPeACTaBNATb Pe3ybTaTbl NPOEKTHON UK UCCNeA0BaTEIbCKOM
NEeATeNbHOCTW, NPWM  3TOM  TPaMOTHO  MCMO/b30BaTb  MU3YUEHHbIIA
MOHATUIHBIA annapat M3y4yaemoro pasgena (U3MKM U COMNPOBOXAATb
BbICTYMN/IEHME MNpe3eHTaUMenn C YYETOM OCOOGEHHOCTEN ayaMTopuu
CBEPCTHUKOB.
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TEMATWNYECKOE NMNJ1AHNPOBAHUE

7 KNNACC
Konnyectso 4acoB ONEeKTPOHHbIe
Ne HanmeHoBaHMe pa3fenoB 1 TeM K - (undposble)
n/n nporpamMmsil Bcero OHTPONBHBIE PaKTHeckne obpasoBaTefibHble
paboTbl paboThbl
pecypcel
Pa3gen 1. ®u3nka 1 eé posib B Mo3HaHNUM OKPYXXaroLLEro Mmpa
Bubnnoteka LLOK
11 $VIsika - Hayka 0 MpUpoAe 2 https://m.eds00.ru/7f416194
Bubnnoteka LLOK
1.2 P 2 1
VISVIECKIE BENNHMHE! https://m.edsoo.ru/7f416194
. Bubnmnoteka LLOK
1.3 EcTecTBeHHOHay4HbIN MeTOZ, No3HaHWA 2 1 https://m.edsoo.ru/ 7416194
Toro no pasgeny 6
Pa3gen 2. MNepBoHavasibHble CBEAEHNA O CTPOEHUM BELLECTBA
Bubnnoteka LLOK
21 CTpoeHue BeliecTsa 1 https://m.edso0.ru/7f416194
59 [B/XeHVe 1 B3aMOENCTBME YacTuL 5 1 Bubnmoteka LLOK
' BeLLlecTBa https://m.edsoo.ru/7f416194
Bubnmnoteka LLOK
2.3 ArperatHble COCTOAHNSA BELLECTBA 2 https://m.edsoo.ru/ 7416194
WToro no pasgeny 5)
Pasgen 3. IBU>XeHMe 1 B3aMOAENCTBIUE TeN
Bubnnoteka LLOK
31 Mexarnueckoe aswkenrine 3 https://m.edsoo.ru/7f416194
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Bubnnoteka LLOK
32 VIHEPUWA, Macca, NIoTHOCTS 4 1 https://m.eds00.ru/7f416194
Bubnnoteka LLOK
33 Cuna. Buge! cur 14 2 https://m.eds00.ru/7f416194
WToro no pasgeny 21
Pasgen 4. laBneHve TBEPAbIX TeS, XXMAKOCTEN 1 rasoB
41 [asneHue. lNepegaya faBneHns TBEpAbIMU 3 Bubnnoteka LLOK
' Tenamm, XXMaKocTaMmmn 1 rasamm https://m.edsoo.ru/7f416194
bubnnoteka LIOK
4.2 Hlanerve upkocTi ° https://m.edsoo.ru/7f416194
Bubnmnoteka LLOK
4.3 ATMOCtEpHOe AaBnietme 6 https://m.eds00.ru/7f416194
44 [elicTBrE XXMAKOCTM 1 ra3a Ha NorpyXéHHoe 7 3 Bubnnoteka LLOK
' B HUX TENO https://m.eds00.ru/7f416194
WToro no pasgeny 21
Pasgen 5. PaboTa 1 MOLWHOCTb. QHeprus
Bubnnoteka LLOK
> Pabora n MoLHoCTS 3 1 https://m.edsoo.ru/7f416194
Bubnnoteka LLOK
52 M1pOCTbIE MEXaHU3MbI ° 1 https://m.eds00.ru/7f416194
Bubnnoteka LLOK
>3 MexaHuHeckas SHeprus 4 1 https://m.eds00.ru/7f416194
Toro no pasgeny 12
Pe3epBHOe Bpems 3
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 68 12




8 KJ/IACC
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KonnyecTtBo 4yacoB

ONEeKTPOHHbIe

No i/ HanmeHoBaHWe pa3nenos v Tem K - (unppoBbIe)
B nporpamMmsil Bcero O;Tpoanb'e p6aKT|/|quK|/|e obpasoBaTefibHble
paboThbl paboThbl Decypebl
Pasgen 1. TennoBble ABNeHUA
o Bubnnoteka LLOK
11 CTpoeHue 1 CBONCTBA BELLECTBA 7 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
12 Tennosble MpoLiecch! 21 1 ° https://m.eds00.ru/7f4181ce
Toro no pasgeny 28
Pa3gnen 2. 9neKTpnyecKne N MarHUTHbIE ABJ1IEHUA
51 DneKTpuyecKkune 3apaabl. 3apsXKeHHbIe Tena 7 1 Bubnnoteka LLOK
' M UX B3aUMOZencTame https://m.edsoo.ru/7f4181ce
o o Bubnmnoteka LLOK
2.2 [OCTOAHHBLIV 3NEKTPUYECKUM TOK 20 2 7 https://m.edsoo.ru/7f4181ce
Bubnmnoteka LLOK
23 MarhuTHbIe AB/1eHIS 6 1 15 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
2.4 4
SNeKTPOMATHUTHAA MHAYKUMA https://m.edsoo.ru/7f4181ce
Toro no pasgeny 37
Pe3epBHOe Bpems 3
OBLUEE KOJTMYECTBO YACOB MO NMPOrrAMME 68 4 145
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9 K/NTACC
Konnyectso 4acoB ONEeKTPOHHbIe
No i/ HanmeHoBaHWe pa3nenos v Tem K - (unppoBbIe)
B nporpamMmsil Bcero O;Tpoanb'e p6aKT|/|quK|/|e obpasoBaTefibHble
paboTbl paboThbl Decypebl
Pasgen 1. MexaHnyeckune ABneHnsa
11 MexaHn4ecKoe ABUXKEHME 1 CNOCO6bLI ero 10 1 Bubnnoteka LLOK
' onucaHus https://m.edsoo.ru/7f41a4a6
o Bubnmnoteka LLOK
12 Bsanmopencane Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
13 SaKOHbI COXpaHeHIA 10 3 https://m.edsoo.ru/7f41a4a6
WToro no paspeny 40
Pasgen 2. MexaHnyeckune KonebaHusi U BO/IHbI
Bubnmnoteka LLOK
2.1 MexaHuyeckme KonebaHms 7 3 httos://m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
2.2 MexaHn4yecKume BOSHbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3gen 3. 9neKTpoMarHMTHOE MNoJie U 3/1eKTPOMarHUTHbIe BOJIHbI
DNeKTPOMarHUTHoOe nosne u Bubnnoteka LLOK
3.1 6 2
3/1eKTPOMAarHUTHbIE BOJHbI https://m.edsoo.ru/7f41a4a6
Toro no paspgeny 6
Pa3gnen 4. CBeToBble ABNeEHUSA
4.1 3aKOHbI pacnpocTpaHeHua ceeTa 6 2 bubnnoteka LLOK
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https://m.edsoo.ru/7f41a4a6

Bubnnoteka LIOK
4.2 JIH3bI 1 oNTUYecKne NpPMGOopPbLI 6 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
4.3 Pa3noxeHune 6e710ro CBeTa B CNEKTP 3 2 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3gnen 5. KBaHTOBbIe ABleHUA
Bubnmnoteka LLOK
5.1 icnyckaHne 1 nornoLeHne cBeTa aToMmoMm 4 1 https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LLOK
52 CTpoeHue atomHoro fapa 0 1 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
>3 FIAEPHbIE peakLv ! 1 https://m.edsoo.ru/7f41a4a6
WToro no paspeny 17
Pasgen 6. MoBTOpUTENBHO-0606LLAIOLLMIA MOAY b
6.1 MoBTOpeHue 1 0606LLEHNE CofepXKaHWs 9 5 Bubnmoteka LLOK
' Kypca pu3nku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 9
OBLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 27




NOYPOYHOE NMNJIAHNPOBAHUE
7 KJTACC
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Ne
n/n

Tema ypoka

KonnyecTBo 4YacoB

Bcero

KOHTpPO/IbHbIE
paboThbl

lNMpaKTnyeckue
paboTbl

Jata
n3yyeHus

ONeKTPOHHbIe

undposbIle
obpasoBaTefibHble

pecypcbl

dun3nKa — HayKa 0 npupoae.
#ABneHna npupoabl. Pusmyeckme
ABNEeHUA

MexaHn4yecKue, TensoBble,
3NEeKTpUYecKme, MarHMTHbIE,
CBETOBble, 3BYKOBbIE AB/IEHNA

du3nUecKne BeNNUMHbI U NX
n3MepeHmne

Ypok-uccnefgosaHue "M3mepeHue
Temnepartypbl NPy NOMOLLM
XXWMLKOCTHOr0 TEpMOMETpa U AaTynka
Temnepatypsbl”

Kak hm3nka u fpyrue ecTeCTBEHHble
HayKuW 13y4atoT Npupoay.
EcTecTBEHHOHayYHbIn MeTO[,
no3HaHus. OnucaHme HUNYECKNX
SBNEHUI C MOMOLLbIO MOfeNei

bubnnoteka LLOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnegosaHue "lNpoeepka
rmnoTesbl: fabHOCTb MOMéTa LapurKa,
MYLLEHHOr0 rOpPU30HTA/IbHO, TEM
6onbLe, YeM 60/bLUe BbiCOTa MyckKa'™
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CT1poeHue BewecTsa. OnbIThl,

bubnnoteka LLOK

7 Ka3blB ve ANCKPEeTH TPOEHU
AOKASLIBAIOLLINE ANCKPETHOE CTPOEHNE https://m.edsoo.ru/ff09fe0a
BeLlecTBa
8 [BW>KeHne yacTul, BeLecTsa bubnuoreka LIOK
H BELl https://m.edsoo.ru/ff0a013e
Ypok-uccnegoaHme «OnbITbl MO
9 Hab104eHNI0 TENOBOIO pacLUMpeHns
rasoB»
10 ArperaTHble COCTOAHWNSA BeLLlecTBa
B3anmocBsi3b MeXy CBOVCTBaMMU
BELLECTB B pa3HbIX arperatHbix
1 COCTOSAHMAX U UX Bubnmoteka LLOK
aTOMHOMONEKYNAPHBLIM CTPOEHMEM. https://m.edsoo.ru/ff0a0378
OC06eHHOCTM arperaTHbIX COCTOSHMI
BOAbI
MexaHunyeckoe ABUXEHNE.
12 PaBHOMEpPHOe N HepaBHOMEpPHOe bubnmoteka LIOK
https://m.edsoo.ru/ff0a05c6
[IBU>KeHne
Bubnnoteka LLOK
13 CKopocTb. EAnHMLBLI CKOPOCTH
P ARG P https://m.edsoo.ru/ff0a079c
14 PacuyeT nyTn 1 BpeMeHu OBMXEHUS bubnnoteka LIOK
y P A https://m.edsoo.ru/ff0a0ae4
MHepunsl. 3aKOH MHEPLINNA.
15 B3av?|\t|llo elicTBume Teflp:'aK MPUYnHa bubnnoteka LIOK
A P https://m.edsoo.ru/ff0a0c10
N3MEHeHNs CKOPOCTU ABUXKEHUA TeN
16 [noTHOCTL BeLlecTBa. PacyueT macchl Bubnnoteka LLOK
1 06beMa Tena rno ero nAoTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpepeneHne
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MAOTHOCTW TBEPAOrO Tena»

PelueHne 3agay no teme "I110THOCTb

Bubnnoteka LLOK

18 BelLecTBa" https://m.edsoo.ru/ff0al23c
Cuna KaK xapakTepucTunka
19 B3ammogencTaus Ten. Cuna
ynpyrocTtu. 3aKoH Nyka
Nab6oparopHas paboTa «M3yyeHmne
20 3aBYCMMOCTU PacTsXXeHNs
(Bedopmarmmn) npyxuMHbI OT
NPUIOXEHHOMN CUTbI»
21 ABneHune TAroteHusa. Cuna TAXKeCTN
BA3b MEX/Y CUJION TSHKECTU U
22 En:aczoﬁ fenﬂ)./ I;egiena. PicmeHme bubnuoreka LIOK
https://m.edsoo.ru/ff0al1778
3afay no teme "Cwuna Tsxectun"
93 Curna TXKeCTU Ha Apyrunx niaHeTax. Brubnnoteka LLOK
du3nyeckmne xapakTePUCTUKN NIaHEeT https://m.edsoo.ru/ff0a1502
bubnnoteka LLOK
24 Viameperme cu. HamomeTp https://m.edsoo.ru/ff0al8cc
bubnnoteka LLOK
25 Bec Tena. Hesecomocts https://m.edso00.ru/ff0a1778
CnoxkeHune ABYX CWN, HanpaB/eHHbIX
26 Mo OZHOM n'gﬂ)l\/AOVl. i bubnuoreka LIOK
o https://m.edsoo.ru/ff0ala70
PaBHOAeNCTBYOLLAA CUN
97 PelueHwue 3agay no Teme
"PaBHoAelicTBytOLas cmun”
28 TpeHne CKOMbXXEHNA N TPEHNEe MOKOS. Bubnmoteka LLOK
TpeHve B NpUpoae N TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHas paboTa «3yueHune Bubnnoteka LLOK
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3aBMCYMOCTU CUJTbl TPEHUS
CKO/IbXXEHMWS OT CWU/bl AaBNEeHNA 1
XapakTtepa cornpukacaroLLmxcs
NMOBEPXHOCTel»

https://m.edsoo.ru/ff0alcc8

PelLeHMe 3aa4 Ha onpejeneHne

30 PaBHOAENCTBYHOLLEN CUNbI
PeLueHwne 3agay no Temam: «Bec
31 Tenax, «I"pagmyeckoe N306paxKeHne Bubnmoteka LLOK
cun», «Cunbl», «PaBHOAENCTBYIOLLAS https://m.edsoo.ru/ff0alde0
cun»
KoHTponbHas paboTa no Temam:
«MexaHn4yecKoe aBmKeHue», «Macca,
32 NAOTHOCTb», «Bec Tena», 1
«["paryeckoe N306paKeHne Cu»,
«Cunbi»
33 [asneHne. Cnocobbl yMeHbLUEHUA U Bubnmoteka LLOK
yBeNMYeHns faBneHns https://m.edsoo.ru/ff0a20a6
aB/ieHue rasa. 3aBUCMOCTb
34 ﬁ'asneva rasa ot 06béma, bubnmoteka LIOK
https://m.edsoo.ru/ff0a2376
Temneparypbl
Mepenava gaBneHnsa TBEPLAbIMA
35 TEﬂZI\f‘VI, )Kﬁ,ﬂ,KOCTFIMVI n Fr)f'sal\/u/l. 3aKoH bubnmoteka LIOK
https://m.edsoo.ru/ff0a25b0
Mackans
36 JaBneHve B XXMAKOCTU U rase, Bubnmoteka LLOK
BbI3BaHHOE AEVICTBNEM CUJbl TSHKECTY https://m.edsoo.ru/ff0a2718
37 PelueHue 3aga4y no teme «/laBneHve B Bubnmoteka LLOK
YXMAKOCTY 1 rase. 3akoH [Mackansa» https://m.edsoo.ru/ff0a2826
38 CoobuyaroLmecs cocyapl bubnnoteka LLOK
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https://m.edsoo.ru/ff0a2970

Bubnnoteka LIOK

MmapaBNNYEcKnia n
39 ApaBNHec pece https://m.edsoo.ru/ff0a3136
40 MaHomeTpbl. [NopLuHeBOA
XXNKOCTHBIA Hacoc
ATmochepa 3emnn. MprUUnHBbI
CYLLIECTBOBaHWS BO3AYLLUHO
41 o)é?noqul 3emnu 3:|B>I//ICI/IMOCTb bubnmoteka LIOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOr0 AaB/eHns OT BbICOTh!
Haf ypoBHEM Mops
bubnnoteka LLOK
42 Bec Bo3ayxa. ATMOC(hepHOe AaBneHue https:/m.edsoo.ru/ff0a2bsa
43 3mepeHre aTMOC(epHOro AaBneHus. Bubnnoteka LLOK
OnbIT Toppuyennn https://m.edsoo.ru/ff0a2da8
3aB1CUMOCTb aTMOCHEPHOIO
44 aB/ieHMA OT BbICOTIj)Hp OBHEM bubnuoreka LIOK
A anyp https://m.edsoo.ru/ff0a2fc4
Mops
45 BapomeTp-aHepoung. ATMocdepHoe Bubnnoteka LLOK
[aBfieHne Ha pas/iMyHbIX BbiCOTax https://m.edsoo.ru/ff0a2fc4
16 PelueHwne 3agay no Teme
"ATMOcCepHoe aasneHne"
[elicTBre XXMAKOCTU U rasa Ha
47 NOrpy>KeHHOEe B HUX Teso bubnmoteka LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxnmefoBa cuna
JlabopaTopHas paboTta «OnpeaeneHme
48 BbIT/IKNBAOLLEN CUSTb, Bubnmoteka LLOK

[EVCTBYIOLLIEI Ha Teno, Norpy>KeHHoe
B XWAKOCTb»

https://m.edsoo.ru/ff0a33fc
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49

JabopaTopHas paboTa no Teme
«lMccnefoBaHne 3aBUCUMOCTH Beca
Tena B BoJe 0T 06bEMa Norpy>keHHoM
B XKMAKOCTb 4acTun Tenax»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a3514

50

lMnaBaHWe Ten

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a3a96

o1

JlabopaTopHas paboTa
"KOHCTpyuMpoBaHue apeomeTpa nmn
KOHCTPYMpOBaHme NOAKN U1
onpepeneHune eé rpysonoagbLemMHocTH"

52

PelueHwne 3agay no Temam: «nasaHue
cypoB. Bo3gyxonnasaHue»,
«[laBneHne TBEPAbIX Te, XXUAKOCTEN
N rasoB»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a3654

53

MexaHun4yeckas paboTa

bubnnoteka LLOK
https://m.edsoo.ru/ff0a3f82

54

MowHocTb. EAMHMLBI MOLLLHOCTU

bubnnoteka LLOK
https://m.edsoo.ru/ff0a3f82

55

YpokK-uccnefosaHue "Pacyét
MOLLIHOCTW, pa3BrMBaeMon Npu
nogvéme no nectHuue”

56

MpocTble MexaHWU3MbI. Pblyar.
PaBHOBecwue cun Ha pblyare

57

KoHTposnbHas pa6oTa rno Teme
«[laBneHvie TBEpAbIX TeN, XNAKOCTEN
1 rasoB» / Bcepoccuiickas
NpoBepoYHas paboTa

58

Pe3epBHbIii YpoK. PaboTa ¢ TekcTamm

Bubnnoteka LLOK
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Mo Teme «[laBneHne TBEPAbIX Tef,
YXNKOCTe 1 ra3oB» / Bcepoccuiickas
npoBepoYHas paboTa

https://m.edsoo.ru/ffOa4ffe

59

Pbluaru B TeXHUKe, ObITY 1 Npupoge.
JabopaTopHas paboTa
«lMccnefoBaHne ycnoBuii paBHOBeCUs
pblyara»

0.5

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a478e

60

PelLeHue 3aay no TeMe «YCrIoBUS
PaBHOBECWS pblyara»

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a48a6

61

KoaththmumeHT nonesHoro aencTens
mMexaHu3ma. JlabopaTopHas paboTa
«3mepeHne KM, HaknoHHO
MNOCKOCTW»

0.5

62

PelueHune 3agay no Teme "PaboTa,
MoLLHocTb, KA

bubnnoteka LLOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas aHeprus.
KuHeTnueckas 1 noTeHuuanbHas
3Heprus

bubnnoteka LLOK
https://m.edsoo.ru/ff0a4252

64

3aKOH coxpaHeHUs MexaH NYeCcKoi
JHEPTUNN

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCNEPUMEHT N0 Teme
"OKcnepnMeHTaNbHOE onpeaeneHune
N3MEHEHNS KUHETUYECKOI 1
NOTEHUMaNbHOW 3HEPTX NpK
cKaTblBaHMW Tefa Mo HaKOHHOM
njockoctun"

66

KoHTponbHas paboTa rno Teme
«PaboTa 1 MOLHOCTb. SHEPTUs»
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Pe3epBHbIil YpoK. PaboTa ¢ TeKCTamm Bubnnoteka LLOK
67 R N 1
no Teme "MeXaHN4YecKoe ABMKeHue https://m.edsoo.ru/ff0adee6
Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu
68 no Teme "PaboTta. MOLHOCTb. 1
SHeprung"
OBLUEE KOTIMYECTBO YACOB INO 68 4 12

NMPOIrPAMME
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8 KJTACC
Konuyectso yacoB ONEKTPOHHbIE
[0]
:/_n Tema ypoka Bcero KOHTponbHble  [pakTunyeckme ﬁf;jeHm (L)tglpc)pazzizfenwble
paboThbl paboTbl pecypcol
OCHOBHbIE NONOXEHUSA MONIEKYNAPHO-
1 KWHETUYECKOIN TeOPUM U UX OMNbITHbIE 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0a5256
NOATBEPXKAEHNSA
2 Macca 1 pasmep aTOMOB 1 MOJIEKY 1
3 Mopgenv TBEpAOro, XXUAKOro u 1 Bubnmoteka LLOK
razo06pasHOro COCTOSIHWIA BELLECTBa https://m.edsoo.ru/ff0a540e
OO6bsICHEHME CBOIMCTB TBEPAOTO,
4 YXWAKOr0 1 ra3006pa3HOro COCTOSHUN 1
BeLLleCTBa Ha OCHOBE MOMOXEeHNN
MONEKYSAPHO-KNHETUYECKOI TeOpUi
Bubnnoteka LLOK
5 Kpuctannnyeckne n amopHble Tena 1 https://m.edsoo.ru/ff0a5800
6 CmaumBaHune 1 KanuanspHoCTb. 1 Bubnnoteka LLOK
[MoBEpXHOCTHOE HaTsXKeHue https://m.edsoo.ru/ff0a5530
7 TennoBoe paclLMpeHne N cxxaTue 1 bubnmoteka LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBA3b TeMnepaTypbl CO
8 CKOPOCTbLHO TeniioBOro ABuXeHns 1
yacTuy,
9 BHyTpeHHss aHeprus. Cnocoobsl 1 Bubnnoteka LLOK
N3MEHEHMNSI BHYTPEHHE 3HEeprum https://m.edsoo.ru/ff0a5c60
10 Buabl Tennonepenayun 1 bubnnoteka LLOK
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https://m.edsoo.ru/ff0a6412

YpoK-KoHhepeHUms "T1pakTnyeckoe
MCNONb30BaHVeE TEMN0BbLIX CBONCTB

Bubnnoteka LIOK

1 BELLIECTB 1 MaTepPUasIoB B LieNaxX https://m.edsoo.ru/ff0a65c0
3HeprocbepexeHns"

12 KonnyecTso TennoThbl. Y aenbHas Bubnnoteka LLOK
TEenn0eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHWe TenaoBoro 6anaHca. Bubnmoteka LLOK
TennoobmeH v TensioBoe paBHOBECUE https://m.edsoo.ru/ff0a7088
JabopaTopHas paboTa

14 "KccnenoBaHue aBneHNs Bubnmnoteka LLOK
TennoobmeHa npy CMeLBaHNn https://m.edsoo.ru/ff0a6a98
XONOAHOI 1 ropsiyein sofbl"
PacueT KonuyecTsa TENNOThI,

15 Heo6X0AMMOro ANs HarpeBaHus Tena
1 BbIAENAEMOr0 UM NPU OXNTXAEHUN

16 NabopaTopHas paboTa "OnpeaeneHve Bubnnoteka LLOK
yLeNbHOV TENI0EeMKOCTM BellecTsa" https://m.edsoo.ru/ff0aébb0

17 3Heprua TonAnea. Y aenbHaa Tennora Bubnmoteka LLOK
cropaHus https://m.edsoo.ru/ff0a7b5a
[NnaBneHve n oTBEPAEBAHNE

18 KPUCTa/ITMYECKNX 2'211. YpenoHasa bubnmoteka LIOK

https://m.edsoo.ru/ff0a71d2

TensnoTa nnasneHns

19 JNabopaTopHas paboTa "OnpeaeneHve Bubnnoteka LLOK
yAeNbHON TeNNoThbl N1aBneHns nbaa” https://m.edsoo.ru/ff0a72fe

20 Mapoobpa3oBaHme 1 KOHLeHcauus. Bubnmoteka LLOK
VcnapeHwne https://m.edsoo.ru/ff0a740c

21 KuneHwve. Y genbHas Tennota Bubnmoteka LLOK
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napoo6pa3oBaHuns 1 KOHAEHCAL M.
3aBMCMMOCTb TEMMEPATYPbl KAMEHNS
OT aTMOC(PEePHOro AaBneHns

https://m.edsoo.ru/ff0a786¢

22

BnaxHocTb Bo3ayxa. JTabopaTopHas
paboTa "OnpeseneHve
OTHOCUTE/NBbHOMN BNaXKHOCTY BO3AyXa

bubnnoteka LLOK
https://m.edsoo.ru/ff0a7628

23

PelLeHMe 3aay Ha onpejeneHme
BNKHOCTU BO3ayXa

24

MpuHUMNbI paboTbl TENIOBbIX
asurareneid. Maposasi TypbuHa.
[BuraTtenb BHYTPEHHEr O CropaHus

25

KI/[ Tennosoro gsurarens.
Tennosble asuratenu 1 sawmra
OKpYyXXatoLLeld cpefbl

bubnnoteka LLOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHUs 1 NpeBpaLLeHus
3HEpruy B TEMOBbIX MPOLieccax

27

MoAroToBKa K KOHTPO/IbHOW paboTe
no Teme "TennoBble ABEHNS.
i3meHeHMe arperaTHbIX COCTOSHWIA
BellecTsa"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a83f2

28

KoHTponbHas paboTa rno Teme
"Tennosble ABNeHUS. 13meHeHKne
arperaTHbIX COCTOSIHWIA BelecTsa"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a86ae

29

AnekTpusaumsa Ten. [ga poga
3NEeKTPUYECKNX 3apsa0B

30

YPpok-unccnefosaHme "InekTpusauns
Ten MHAYKLMeR 1 npu
COMPUKOCHOBEHUN"
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B3aVIMO,D,eVICTBVIe 3aPAXKEHHbIX TEJT.

Bubnnoteka LIOK

31 3akoH KynoHa https://m.edsoo.ru/ff0a87e4
SNeKTPUYECKoe nore.

39 HanpsXeHHOCTb 3/IEKTPUYECKOT 0 Bubnmoteka LLOK
nond. MpuHUMn cynepnosnyun https://m.edsoo.ru/ff0a8a0la
3NEKTPUYECKUX MONel
Hocutenu aneKTpruyecknx 3apamos.

33 AnemeHTapHbI 3apag. CTpoeHme
aTtoma

34 [MpOBOAHVKM U ON3INEKTPUKN. 3aKOH Bubnmoteka LLOK
COXPaHeHUs 31IeKTPNYEeCKoro 3apsia https://m.edsoo.ru/ff0a8ef6

35 PelleHue 3aa4 Ha NpuMeHeHue Bubnnoteka LLOK
CBOMCTB 3/1eKTPUYECKNX 3apsL0B https://m.edsoo.ru/ff0a90cc
SNeKTPUYECKUIA TOK, YCIOBUS €ro

36 CyLLeCTBOBaHNSA. VICTOYHUKM bubnuoreka LIOK

https://m.edsoo.ru/ff0a95a4

3MIEKTPUYECKOTO TOKa

37 LelicTBMA aN1eKTPUYECKOro ToKa bubnuoreka LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnegosaHue "[elicTene

38 3N1eKTPUYECKOro nons Ha NpoBOAHUKN 1
N ON3NEKTPUKN"

39 JNEKTPUYECKUNIA TOK B MeTasINax, Bubnmoteka LLOK
YKUIAKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 SNeKTpUYEeCKas Liernb 1 eé cocTaBHble
yacTtu
Elvma TOKa. JTabopaTopHas paboTta BubnoTexa LIOK

41 VI3mepeHune 1 perynnposaHue CUbl 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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SneKTp1YECKoe HamnpsKeHue.
BonbTmeTp. JlabopaTopHas paboTta

Bubnnoteka LLOK

42 "M3mepeHune n perynnposaHue 05 https://m.edsoo.ru/ff0a9e14
HanpskeHns"

43 ConpoTneneHne NpPoBOAHNKA. Bubnnoteka LLOK
Y [enbHoe conpoTuB/EeHWE BeLLecTBa https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa “3aBUCUMOCTb

44 3/1IEKTPUYECKOTO COMPOTUB/IEHUSA 1 Bubnmoteka LLOK
NPOBOAHWKA OT €ro A/IMHbI, NaoLaan https://m.edsoo.ru/ff0aa738
nonepeyHoro ceyeHms n matepuana"
3aBMCUMOCTb CUJIbl TOKA OT

45 HanpsxkeHns. 3akoH Oma Ans yyacTka bubnuoreka LIOK

https://m.edsoo.ru/ff0aad4a

Lenm
JabopaTopHas paboTa
"McecnenoBaHme 3aBMCMMOCTU CUIbI

46 TOKa, NAyLLEero yepes pesucrop, oT 1 bubnuoreka LIOK

https://m.edsoo.ru/ff0aa04e

COMNPOTUB/IEHUNA pe3uncTopa n
Hanps»KeHWs Ha pe3sncTope”

47 MocnepoBaTenbHOE U NapaienbHoe
COefJMHEeHNS NPOBOLHNKOB
NabopaTopHas paboTa "TpoBepka

48 npaBuna CNOXXEHWS HanpPsHXEHNIA Npw 1 Bubnnoteka LLOK
nocnefoBaTe/lbHOM COEAVUHEHNN ABYX https://m.edsoo.ru/ff0aaa58
pesncTopos"
NabopaTopHas paboTa "TpoBepka

49 npaswnna Ans cuibl ToKa npu 1 Bubnnoteka LLOK

napasinesibHoM CoegNHeHUN
pesncTopoB"

https://m.edsoo.ru/ff0aadle
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PelleHue 3aga4 Ha NpuMeHeHue

bubnnoteka LLOK

KoHa OMm A NYyHor
50 3akoHa Oma Ans pasi oro https://m.edsoo.ru/ff0aaf8a
CoefiHeHNsi NPOBOAHWKOB
51 PaboTa 1 MOLLHOCTb 3/1EKTPUYECKOr0 Bubnmoteka LLOK
TOKa. 3aKoH [koyna-JleHua https://m.edsoo.ru/ff0ab124
NabopaTopHas paboTa "OnpeaeneHune
52 a60pr| " fno IfOCTVI sneKTp MﬂeCKOFO bubnnoteka LIOK
P " . P https://m.edsoo.ru/ff0ab3e0
TOKa
SneKkTpuYecKne Lenu 1 noTpeouTenm
53 3NEKT pl/l‘-lECKOVI 3L|'|-|e rmmn B 6?:IT Bubnmoteka LIOK
P P y https://m.edsoo.ru/ff0ab660
KopoTKoe 3amblKaHue
54 MOCTOSAHHbIE MArHUTBI, NX
B3aMMO/encTeme
Ypok-uccnegosaHue "M3yyeHme Bubnmoteka LLOK
55 o "
nonen NOCTOAHHbIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarHnTtHoe nosne. MarHMTHOe rosne
56 3emMnn 1 ero 3HaveHue 4is KMU3HU Ha bubnmoteka LIOK
https://m.edsoo.ru/ff0acOba
3emne
MoAroToBKa K KOHTPO/IbHOW paboTe
rno Teme "INeKTpUYecKue 3apsasbl.
57 3apsKeHHble Teﬁa n nx P Bubnmoteka LIOK
P N . https://m.edsoo.ru/ff0abd2c
B3aMmoencTBus. MNMoCcToOAHHbIN
3NEKTPUYECKUNIA TOK"
KoHTponbHas paboTa rno Teme
"INEKTPUYECKME 3apsiabl.
P PR bubnnoteka LLOK
58 3apsXeHHble Tena n nx 1

B3aMMoAencTBuMS. MOCTOSHHBbIN
3NeKTPMYECKUNiA TOK" / Bcepoccuiickas

https://m.edsoo.ru/ff0abea8
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NpoBepoYHas paboTa

59

Pe3epBHbIii YpoK. PaboTa ¢ TekcTamm
no Teme "IMoCTOAHHBIN
3NeKTPMYECKUNin TOK" / Bcepoccuiickas
npoBepoyHas paboTa

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

60

OnbIT IpcTega. MarHMTHOe none
3N1eKTPUYECKOro Toka MarHutHoe
nose KaTyLlKu C TOKOM

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac1d?

61

[MprMeHeHne 31eKTPOMarH1ToB B
TexHuKe. JlabopaTopHas paboTa
"A3yyeHmne AencTBns MarHUTHOro
nosA Ha NPOBOAHUK C TOKOM"

0.5

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac74a

62

AnekTpoasuraresni NOCTOAHHOI0
TOKa. lcnonb3oBaHue
aNeKTpoaBUraTeneil B TEXHUYECKNX
YCTPOMCTBAX N Ha TpaHCMopTe.
JabopaTopHas paboTa
"KOHCTpyMpoBaHue 1 n3yyeHue
paboTbl anekTpoaBuratTens”

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ac86c

63

OnbITbl Papaseq. 3aKoH
3/1eKTPOMArHUTHOM UHAYKLMN.
Mpasuno JleHua

64

AnekTporeHepatop. Cnocobsbl
NoNy4YeHns ANeKTPUYECKOIR 3Hepruu.
DNeKTPoCTaHUMKN Ha
BO30OHOB/NSAEMbIX MCTOYHMKAX
3Heprum

65

MoAroToBKa K KOHTPO/IbHOW paboTe
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no Teme "SNEKTPUYECKNE U
MarHUTHbIE ABNeHnA"

KoHTposnbHas pa6oTa rno Teme

Bubnmnoteka LLOK

66 3ﬂ€KTpKIHECKVI€ N MarHUTHbIE 1 1 https://m.edsoo.ru/ff0ach14
ABNEHNA
Pe3epBHbIii YpoK. PaboTa ¢ TekcTamm Bubnnoteka LLOK
67 n n 1
no Teme "TennoBble ABEHUA https://m.edsoo.ru/ff0acc5e
68 Pe3epBHbIii YpoK. PaboTa ¢ TeKkcTamm 1
no Teme "MarHuTHble ABneHnaA"
OBLLEE KOTMYECTBO YACOB IO 68 4 145

NMPOIrPAMME
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9 K/NTACC
Konuyectso yacoB ONEeKTPOHHbIe
[0]
:/_n Tema ypoka Bcero KOHTponbHbIe  [MpaKTnyeckume ﬁ:;jeHm gﬁmpizg§2feanb|e
paboTbl paboThbl pecypCh!

1 MexaHn4ecKoe aBUXEHME. 1
MaTepunanbHaa Touka

5 Cuctema otcyeta. OTHOCUTENILHOCTb 1 Bubnmoteka LLOK
MeXaHNYeCKoro [ABM>XeHns https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NPAMONMHEHOe 1 Bubnmoteka LLOK
[OBWXeHne https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NPAMOSIMHEHO.

4 ABVXeHne. CpeaHAs N MTHOBeHHas 1
CKOpOCTb
MpsmMoNMHEeINHOe paBHOYCKOPEHHOE Bubnunoteka LIOK

5 1
[BWXeHWe. Y CKopeHme https://m.edsoo.ru/ff0ad8d4
CKOopOCTb MPAMO/IMHEHOIO

6 paBHOYCKOPEHHOI O ABMXXEHUA. 1
I"pathmk ckopocTy
JNabopaTopHas paboTa "OnpeaeneHve

7 YCKOpeHUs Tena npu 1 1 Bubnmoteka LLOK
PaBHOYCKOPEHHOM [BUXEHWM M0 https://m.edsoo.ru/ff0adb18
HaK/IOHHOM naocKocTU'™

3 Cso6oaHoe nageHme Ten. OnbIThl 1
["anunes

9 PaBHOMepHOe ABMXKEHWE NO 1 Bubnunoteka LIOK

OKpY>XHOCTW. epnog 1 yacToTa

https://m.edsoo.ru/ff0ael76
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o6palLeHnst. JIHeliHas 1 yrnoeas
CKOPOCTY

10 LleHTpocTpemMnTeIbHOE YCKOPeHne
1 MepBblIii 3aKOH HbtoTOHA. BekTop bubnnoteka LIOK
CUnbl https://m.edsoo.ru/ff0ae612
12 BTopoii CiaKOH HbloTOHa. bubnnoteka LIOK
PaBHOAeNCTBYOLLAA cuna https://m.edsoo.ru/ff0ae72a
13 TpeTnii 3aKOH HblOTOHa. Bbubnnoteka LLOK
Cynepnosuumsa cun https://m.edsoo.ru/ff0ae982
14 PelueHne 3aa4 Ha NpMMeHeHne bubnunoteka LIOK
3aKOHOB HbHOTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoteka LIOK
15 Cuna ynpyrocTu. 3akoH Myka https://m.edsolc:.llru/fanecaZ
16 PeLueHne 3agay no Teme «Cuna
ynpyroctm»
17 NaboparopHas paboTta «OnpefeneHve Bbubnnoteka LLOK
YKECTKOCTU MPY>XXUHbI» https://m.edsoo.ru/ff0aee28
Bubnuoteka LLOK
18 Cuna Tpenns https://m.edsolo_.llru/fanf738
19 PeLueHne 3aga4 no Teme «Cuna Bbubnnoteka LLOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 NabopaTopHas paboTa "OnpeaeneHne bubnunoteka LIOK
KO3(hpULMeHTa TPEHMSA CKOMbXKEHUS" https://m.edsoo.ru/ff0af8be
PeLleHue 3aga4 no Teme "3aKoHbl
21 HbtoToHa. Cuna ynpyroctu. Cuna Bubnmoteka LIOK
TPEHMs" https://m.edsoo.ru/ff0afb8e
99 Curna TAXKeCTU 1 3aKOH BCEMUPHOTO Bbubnnoteka LLOK

TArOTeHNs. Y CKOpeHue CBOﬁO,U.HOI'O

https://m.edsoo.ru/ff0af044
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nageHus

Ypok-KoHpepeHL s " ABvKeHNe Ten

23 BOKPYT rpaBUTaLOHHOrO LeHTpa
(ConHeuHas cuctema). Manaktmkn”
PelueHne 3agay no Teme "Cuna
24 TAXKECTU U igKOH BCEMMPHOIO bubnoreka LIOK
" https://m.edsoo.ru/ff0af5f8
TArOTeHUs
25 NepBas kocMUYecKas CKOPOCTb. Bubnmoteka LLOK
HeBecomoCTb 1 Neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCWe MaTepuaibHO TOUKM.
ABCONOTHO TBEPLOE TENO.
26 PaBHOBecKe TBEpAOro Tenac bubnmoreka LIOK
. - https://m.edsoo.ru/ff0afe36
3aKpenEéHHOW 0CbH0 BpaLLEeHUS.
MoOMEeHT cunbl. LIeHTp TaxXecTu
PaBHOBeCWe MaTepuasibHO TOUKM.
ABCONOTHO TBEPLOE TeNO.
27 PaBHOBecKe TBEpAOro Tena c
3aKpernnEéHHOI OCbo BpaLLeHUs.
MoOMEeHT cunbl. LIeHTp TaxXecTu
28 PelueHwve 3agay no teme "MoOMEHT Bubnmoteka LLOK
cunbl. LIgHTp TskecTn" https://m.edsoo.ru/ffOb02b4
MofroToBKa K KOHTPO/IbHOW paboTe no
29 Telvlljéz "MexaHquCng BI/I)KeEVIe bubnworeia LIOK
o ",u, ' https://m.edsoo.ru/ff0b0408
B3aumogencTsme Ten
KoHTponbHas paboTa rno Teme
30 "MBX’;HVIHECK(?G [IBUXXeHue 1 bubnmoreka LIOK
N . ' https://m.edsoo.ru/ff0b06ec
B3anmogenctsue Ten
31 Vmnynbc Tena. iImnynbc cunbl. 3aKoH Bubnunoteka LIOK
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COXpaHeHUs MMynbca. Ynpyroe u
Heynpyroe B3aMMOAeNCTBIE

https://m.edsoo.ru/ffOb07fa

PelueHue 3aga4 no Teme "3akoH

bubnunoteka LIOK

32 COXpaHeHua nMnynsea' https://m.edsoo.ru/ff0b096¢c
33 YPpOK-KOH(hepeHUMs "PeakTMBHOe
[B/KeHWe B Npupoae N TEXHUKe"
bubnunoteka LIOK
34 MexaHunueckas paboTa 1 MOLLHOCTb httos=//m.edsoo.ru/Ff0b0agA
PaboTa CU/bl TSXKECTU, CUSTbI bubnuoteka LIOK
35
YAPYrocTn u CUMbl TPEHUA https://m.edsoo.ru/ffOb0db8
JlabopaTopHas pabota «OnpepeneHme
36 paboTbl CU/IbI TPEHUSA NPU
paBHOMEPHOM [BUXeHWM Tena rno
rOPU30HTa/ILHOM NMOBEPXHOCTU»
37 CB#3b 3HEpruv 1 paboTsol.
lMoTeHLUMaNbHas saHeprus
KunHeTnyeckasa sHeprua. Teopema o bubnunoteka LIOK
38 o
KMHETNYECKOU aHeprum https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHeHWs aHepruu B
MexaHuKe
40 Nab6oparopHas paboTa «M3yyeHmne Bbubnnoteka LLOK
3aKOHa COXPaHEHUS IHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebatenbHoe [ABMXEHME 1 ero bubnunoteka LIOK
XapaKTepUCTUKN https://m.edsoo.ru/ff0b1858
42 3artyxatoLme KonebaHus. bubnuoteka LIOK
BbIHY>XaeHHble KonebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MaTeMaTMUeCKNin 1 NPYXXNHHbINA

MasaATHUKN




60

44

YpoK-uccnegoBaHme «3aBUCUMOCTb
nepuojaa KonebaHuii 0T XXeCTKOCTM
NPYXXMHbI U Maccbl rpy3a»

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOb197a

45

MpeBpaLLeHe 3Hepry Npu
MeXaHN4YeCKNX KonebaHmsx

46

JabopaTopHas paboTta «OnpeaeneHme
4acTOTbl M Neproaa KonebaHuii
MPY>XMHHOIO MasiTHUKa»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOblaec

47

Nab6oparopHas paboTa «poBepka
He3aBMCMMOCTU Meproja KonebaHnii
rpysa, MOABELLEHHOTO K HUTK, OT
MacCbl rpy3a»

Bubnunoteka LIOK
https://m.edsoo.ru/ffOb197a

48

MexaHu4yeckue Bo/Hbl. CBOICTBA
MeXaHN4YeCKUX BOMH. MpoaonbHbie 1
norepeyHble BOSHbI

Bubnunoteka LIOK
https://m.edsoo.ru/ffOb21fe

49

YpoK-KoHhepeHL s "MexaHn4eckue
BO/HbI B TBEPLOM Tefe.
CeicMuyeckune BO/HbI"

50

3BYyK. PacnpocTpaHeHuie 1 oTpakeHne
3ByKa

o1

Ypok-uccneaosaHme "HabnogeHme
3aBMCMMOCTW BbICOTbI 3BYyKa OT
4yacToThl"

52

"POMKOCTb 3BYKa 1 BblCOTa TOHA.
AKYCTNYECKWNIA pe30HaHC

53

YpoK-KOHhepeHLMs Y NbTpas3ByK u
NHMPa3BYK B NPUpoe N TeEXHMKe"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b23ca

54

MoaroToBKa K KOHTPO/IbHOW paboTe no

Bubnunoteka LIOK
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TemMe "3aKOHbl COXPaHEHWA.
MexaHuyeckme KonebaHusi 1 BONHbI"

https://m.edsoo.ru/ff0b25f0

KoHTponbHas pa6oTa rno Teme

55 ""3aKOHbI COXpaHeHus. MexaHnyeckme 1
KonebaHus 1 BOJHbI"
56 SNEeKTPOMarHUTHoE norne. Bubnmoteka LLOK
3NeKTpPOMarHUTHbIE BOSHbI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3/1eKTPOMArHUTHbIX BOJH
YpoK-KoHhepeHuus “LLkana
58 3NEeKTPOMArHUTHbIX BOJH. Bubnmoteka LLOK
Vicnonb3oBaHue 31eKTPOMarHUTHbIX https://m.edsoo.ru/ffOb2fe6
BOJIH AN1S1 COTOBOWA CBA3N"
Ypok-uccnegosaHue "M3yyeHne
P o A y Bubnmoteka LLOK
59 CBOMCTB 3/1eKTPOMarHUTHbIX BOJH C
N https://m.edsoo.ru/ff0b2c6c
NMOMOLLbHO MOGWBHOTO TeneoHa
PelleHne 3aga4 Ha onpeaeneHne
60 4acTOTbl W [/IMHbI 3N1eKTPOMarHUTHOM
BOJIHbI
AneKTpoMarHUTHasa Npupoa ceeTa.
61 CKOpOFC):Tb cBeTa BOI'IEOEbIQ CBOICTBa bubnmoreka LIOK
' https://m.edsoo.ru/ff0b31d0
cBeTa
NcTouHmkm ceeTa. MpsimonnHeriHoe
62 pacnpocTpaHeHue cBeTa. 3aTMEHUA bubnmoreka LIOK
' https://m.edsoo.ru/ff0b3658
ConHua u JTyHbl
3aKOH OTpaXkeHUs cBeTa. 3epKaa.
63 PeLleHue 3aa4 Ha NpuMeHeHue bubnoreka LIOK
https://m.edsoo.ru/ff0b38c4
3aK0Ha OTpaXXeHns cBeTa
64 MpenomneHve cBeTa. 3aKOH Bubnmoteka LLOK
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NnpesioMneHns CBeTa

https://m.edsoo.ru/ffOb3aea

MonHoe BHYTPeHHee 0TpaXKeHWe CBETA.

Bubnunoteka LIOK

65 Vicnonb3oBaHWe NOTHOT0 BHYTPEHHEro httos://m.edsoo.ru/FOb3cse
OTPaXeHWA B ONTUYECKNX CBETOBOAAX
JabopaTopHas paboTa "MccnenoBaHue
66 3aBMCUMOCTU Yr1a NpeioMmIeHmns
CBETOBOrO /lyya OT yrfa nageHusa Ha
rpaHuLe "Bo3gyx-cTekno"
YpOoK-KOH(hepeHUus "Mcnonb3oBaHne
67 NONHOI0 BHYTPEHHErO OTPAXKEHUSA:
CBETOBO/AbI, ONTMKOBO/IOKOHHAA CBA3L"
Bubnunoteka LIOK
68 JInH3b1. OnTrYeckas cuna IMH3bI httos://m.edsoo.ru/FOb3f2c
. Bubnunoteka LIOK
69 MocTpoeHMe N300paXKeHUIA B NIMH3aX httos://m.edsoo.ru/ffobddda
Nab6oparopHas paboTta "OnpeseneHune
70 cb0Kngor2 paC(F:)TOHHI/IFI n O?'IT'?'/IHGCKOIZ bubnmoreka LIOK
N . https://m.edsoo.ru/ff0b4206
CWNbI COBMPALOLLIEN TNH3bI
71 YpOoK-KOH(hepeHUmsa "OnTunyeckme Bubnunoteka LIOK
NNH30BbIE NprbopbI™ https://m.edsoo.ru/ffOcOa7e
72 ["na3 Kak onTuyeckas cuctema. 3peHue bubnmoreka LIOK
https://m.edsoo.ru/ff0b4684
73 YpoK-KoHhepeHuus " etheKTbl
3peHnsa. Kak coxpaHuTb 3peHune”
Pa3fio)keHne 6e510ro cBeTa B CMeKTp.
74 OnbITbl HetoTOHA. CnoXkeHne Bubnunoteka LIOK

CMeKTPasbHbIX LBETOB. [ucnepcus
CcBeTa

https://m.edsoo.ru/ff0c0f4c
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JNabopaTopHas pa6oTa "OnbITbl NO
pasnoXXeHuo 6enoro ceBeTa B CMEKTP U

Bubnmnoteka LIOK

75 BOCMPUATUIO LIBETA NMPEAMETOB MNPU NX https:/m.edsoo.ru/ff0c0e2a
HabNAEHNN Yepes LiBETOBbIE
punbTpbI”
YPpOoK-npakTuKym "BonHoBbIe
76 CBOICTBA CBETA: Ancnepcus,
NHTEpdepeHUMs 1 Augpakums”
77 OnbITbl Pe3septhopaa v nnaHeTapHas Bnbnmoteka LLOK
MOAge/b aTOMa https://m.edsoo.ru/ff0c12a8
78 MNoctynatel bopa. Mogens atoma bopa
VcnyckaHuve 1 nornoLleHme ceeta
79 aToMoM. KBaHTbl. JInHeluaTble bubnnoreka LIOK
https://m.edsoo.ru/ff0c144c
CMNeKTpbl
80 YpoK-npakTnkym “"HabnogeHmne Bubnmoteka LLOK
CMEKTPOB ncnyckaHua" https://m.edsoo.ru/ff0c1550
81 PagnoakTMBHOCTL U eé BUbI bubnoreka LIOK
https://m.edsoo.ru/ff0c1672
82 CTtpoeHune aToMHOro aapa. HyknoHHas Bubnmoteka LLOK
Mofenb https://m.edsoo.ru/ff0c18ac
83 PafnoakTnBHbIe NpeBpaLleHus. Bubnmoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clald
84 PelleHue 3aga4 no Teme: Brubnmoteka LLOK
"PagnoakTuBHbIE NpeBpaLLeHmsa” https://m.edsoo.ru/ffOclb4a
85 Meprog nonypacnaga
YpoK-KoH(epeHLms "PaanoakTUBHbIe Bu6noTeKa LIOK
86 N31yYeHNa B Npupoae, MeanLnHe,

TEXHUKE"

https://m.edsoo.ru/ff0c2126
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87

FALepHble peakUnn. 3aKOHbI
COXpaHeHus 3apaL0BOoro 1 MaccoBoro
yucen

Bubnmnoteka LIOK
https://m.edsoo.ru/ffOc1c58

88

SHeprus cBs3n aTOMHbIX siaep. CBsisb
MaCChbl 1 3HEPrun

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcld7a

89

PelueHwne 3agay no teme "HApepHole
peakummn'

90

Peakumun cHTe3a 1 aeneHuns saep.
VicTouHMKN sHeprumn ConHua v 38634

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0c1e88

91

YpoK-KOHhepeHuus "AaepHas
aHepreTuka. [enctaua
PaLNOaKTUBHBIX U3NYYEHUI Ha XKMBble
opraHu3msbl"

92

MoAroToBKa K KOHTPO/LHOM paboTe No
Teme "INeKTpomMarHUTHoE nore.
3NEKTPOMArHUTHbIE BO/HbI.
KBaHTOBbLIe ABNeHNS"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHTponbHas paboTa rno Teme
"3neKTpomarH1THoe nose.
3NEeKTPOMArHUTHbIE BO/HbI.
KBaHTOBbLIe ABNeHNS"

94

MoBTOpEHME, 0606LLEHNE.
JlabopaTopHble paboTbl M0 Kypcy
"B3avnmopelicTaue Ten"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c245a

95

MoBTOpEHME, 0606LLEeHNE. PeLleHne
PacyYeTHbIX M Ka4eCTBEHHbIX 3a4a4 Mo
Teme "Tennosble npoueccol”

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c2572

96

lMoBTOpeHMe, 0606LeHME. PeLleHne

Bubnunoteka LIOK
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pacyeTHbIX U Ka4eCTBEeHHbIX 3a4ay no
Teme "KI/, TennosbIx gpurarenen”

https://m.edsoo.ru/ff0c2a22

lMoBTOpeHME, 0606LeHMeE. PeLleHme

Bubnunoteka LIOK

97 paCl-Ie"lI'HbIX N KaYeCTBEHHbIX 3a,lc'|,aq no 1 https://m.edsoo.ru/ffoc2b30
Teme "KM, 31eKTpoyCTaHOBOK
MoBTOpeHue, 0606LLEHNE.
98 Na6o zTO Hble a6u(ij| no Kypc 1 1 bubnoreka LIOK
. parop P N ypey https://m.edsoo.ru/ff0c2c52
CBeTOBble ABNEHUSA
MoBTOpeHue, 0606LLEeHNe. PaboTa ¢
99 TeKCTaT/Wl no Teme !-'IgaKOHbI 1 bubnmoreka LIOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHeHus B MexaHuke
lMoBTOpeHWe, 0606LeHKe. PaboTa ¢
100 TekcTamu no Teme "KonebaHus n 1 bubnnoreka LIOK
N https://m.edsoo.ru/ff0c2e82
BOJ/IHb!
lMoBTOpeHWe, 0606LeHKe. PaboTa ¢
101 TekcTamu no Teme "CBeTOBble 1 bubnmoreka LIOK
N https://m.edsoo.ru/ff0c3044
ABNEeHUA
MoBTOpeHME, 0606L1eHKe. PaboTa C
102 TeKCTamu no Teme "KBaHTOBas U 1
AaepHas uanka”
OBLEE KOJIMYECTBO YACOB INO 102 3 97

NMPOIrPAMME
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NMPOBEPAEMBbBIE NMPEAMETHbBIE PE3YJIbTATbl OCBOEHNA
OCHOBHOW OEPA3OBATE/IbHOW MPOMPAMMbI OCHOBHOIO
OBLENO OBPA3SOBAHUA

7 KJTACC

Kopg
npoBepsAemMoro
pesynbTarta

MpoBepsieMble NpeaMeTHbIe pe3y/ibTaTbl 0CBOEHWSI OCHOBHOW
obpaszoBaTenibHOM NPOrpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHns

11

MCNnoJsib30BaTb N3yYEHHbIE MOHATUA

1.2

pasnuuyaTb SIBIEHUS MO OMMUCAHMIO MX XapakKTepHbIX CBOWCTB M Ha
OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOe SBNEHNE

1.3

pacrno3HaBaTb MPOSIBNEHNE M3YUYEHHbIX (U3NYECKUX SBMEHUI B
OKPY)KatoLLeM MuMpe, B TOM uucre (r3nYeckne sBNeHUs B NpUpoae,
MpY 3TOM MEepPeBOAWTb MPaKTUUECKyH 3aady B y4eOHYH0, BblaensTb
CYLLIECTBEHHble CBOMCTBA (NPU3HaKK) HN3NYECKUX BNEHWIA

14

ONUCbIBaTb M3YYeHHble CBOWCTBa Ten W (DU3NYECKMe SABMEHNUS,
NCrosb3ys  (hU3MYeCKMe BeMYMHBI, NpU  OMUCaHUW  MPaBWUIbHO
TPakTOBaTb (PU3NYECKWUIA CMbICT  UCMO/Mb3YEMbIX BEIMYMH, UX
0603Ha4YeHNa N egUHNLBI (DU3NYECKUX BENIMYMH, HAXOAUTb (OPMY/bI,
CBA3bIBAOLLME  [AHHYK0  (DM3NYECKYKD BEIMUYMHY C  [PYTUMK
Be/IMYMHAMKN,  CTPOUTb  rpalMKM  M3YYeHHbIX  3aBUCMMOCTENA
(PM3MYECKNX BE/IMYMH

1.5

XapaKTepn3oBaTb CBOWCTBA Ten, (U3NYECKMe SBMEHWUS U MPOLIECCHI,
NCMONMb3ys W3Y4YeHHble 3aKOHbl, MpPW 3TOM [aBaTb C/IOBECHYHO
(hOpMYyNMPOBKY 3aKOHAa W  3anucbiBaTb €ro  maTemMaTuyeckoe
BblpaXkeHue

1.6

00BACHATL (h3MYecKne ABNEHUS, MPOLLECCHl 1 CBOWCTBA Te/, B TOM
ynucre M B KOHTEKCTe CUTyauuil NpaKTUKO-OPMEHTMPOBaHHOIO
XapakTepa: BbISIBSTb MPUYUHHO-CNEACTBEHHbIE CBA3WN, CTPOUTH
06bACHeHVME M3 1 — 2 JIOTMYEeCKMX LaroB C OMopoid Ha 1 — 2
M3YYeHHbIX CBOMCTBA (PU3NYECKNX ABNEHWNI, (IN3UYECKNX 3aKOHA UK
3aKOHOMepPHOCTU

1.7

peLlaTh PacuyéTHble 3adaun B 1 — 2 AeiCTBUS, UCNOMb3Ys 3aKOHbI U
(hopMy b, CBA3bIBaOLLME (M3NYECKME BENMYMHBI: HA OCHOBE aHan3a
YCNOBMS  33lauyM  3anucbiBaTb  KpPaTKOe YCMOBME, MOACTaBNATb
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(hr3nyeckmne BeNnUMHbI B GOPMY/bl U MPOBOAUTL PAcUEThl, HAXOAUTh
CrpaBOYHble [aHHbIE, HEOOXOAMMbIE AN PELUEHMS 3aaad, OLEHNBATb
PeaNCTUYHOCTb MOJyYEeHHO (DU3NYECKOli BeNNYNHBI

1.8

pacno3HaBaTb MPO6/EMbI, KOTOPble MOXHO PelwnTb NP MOMOLLM
(M3MYeCKMX METOA0B, B OMUCAHUM WCCNEAOBaHWS  BbIAENATh
NpoBepsiemMoe  NpeanonoxeHne  (rMnoTesy),  pasiuyaTb W
VHTEPMPETUPOBATL MOMYUYEHHbI pPe3ynbTaT, HaxoAWTb OLUNOKM B

Xoje onblTa, Aenatb BbIBOAbI MO €ro pesysibTatam

1.9

NPOBOAUTL OMbITbl MO HAGMIOAEHUIO (U3NYECKUX SBMEHWUIA UK
(hM3MYEeCKMX  CBOMCTB  Ten:  popmynMpoBaTb  MPOBEPsieMble
NPeanosioKeHns,  cobupatb  YCTaHOBKY U3 MPeL/I0XKEHHOro
060py0BaHMS, 3aNMCbIBaTb X0 ONbiTa U OPMYNMPOBaTh BbIBO/bI

1.10

BbIMOMHATL MPSMbIE U3MEPEHMSt C UCMOMb30BaHMEM aHa/oroBbIX W
LUM(pPOBbLIX NPU6OPOB, 3anucbiBaTb MOKa3aHUS MPUOOPOB C YYETOM
3ajaHHOI abCONMOTHOW NOrPELUHOCTM U3MEPEHUI

1.11

NPOBOAWUTL  MCCMEAOBaHME  3aBUCMMOCTM  OfHOW  (PU3NYECKON
BEMUYMHbI OT [APYroi C WCNO/Mb30BaHWEM MPAMbIX W3MEPEHWIA,
y4yacTBOBaTb B M/aHMPOBaHWM Y4eBHOro WCCneaoBaHus, cobupatb
YCTaHOBKY W BbINOMHATb U3MEPEHUS, Cneays NPeasoXKeHHOMY MnaHy,
(hmKcnpoBaTb pesynbTaTbl MOMYYEHHOW 3aBUCUMOCTM  (HM3NYECKNX
BE/IMYMH B BUAE NPEeANOXeHHbIX Tabnul, 1 rpadMKoB, AenaTb BbIBOARbI
no pesy/bTaTaM MCCnefoBaHmMs

1.12

MPOBOANTb KOCBEHHbIE W3MEPEHUS (N3NYECKUX BENUYMH, Cregys
NPes/IOKeHHOW UHCTPYKLUMK: NPU BbINOSHEHUN U3MEPEHNIA cOBMpaThb
9KCMEePUMEHTASIbHYI0 YCTaHOBKY W BbIYUCIATH 3HAYeHUE WCKOMON
BE/IMYUNHBI

1.13

cobnofgatb npaeBuMna TeXHUKM 6Ge3onacHOCTM npu  pabote C
nabopaTopHbIM 060pYy0BaHVEM

1.14

yKa3blBaTb  MPUHUMMbLI  LeACTBUS  MPUOOPOB U TEXHUYECKMX
YCTPOWCTB, XapaKTepu30BaTb MPUHUWMbI  AEACTBUA  U3YYeHHbIX
NPUOOPOB M TEXHUYECKMX YCTPOMCTB C MOMOLLLI WX OMNUCaHWS,
MCNONb3ys 3HaHWA O CBOMCTBAX  (PU3NYECKMX  ABMEHUIA 1

HGO6XO,D,VIMbIe (pVISVI‘-IECKl/Ie 3aKOHbI N 3aKOHOMEPHOCTU

1.15

NpMBOAWUTL  MpUMeEPbl  (HaXOAUTb  MHKOPMaLMI0O O  NpuMepax)
MPaKTUYECKOr0 1CMOMb30BaHNS PU3NUYECKNX 3HAHWIA B MOBCEAHEBHON
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XM3HM  ans  obGecneyeHnst 6e30MacHOCTU MNpu  OoBpalleHMn ¢
npr6opaMmn N TEXHUYECKMY YCTPONCTBAMM, COXPaHEHUS 3[40POBbS U

COG6/O/IEHNSt HOPM KOO MYECKOr0 NOBEAEHNS B OKPY)KatoLLei cpefe

1.16

OCYLLECTBNATb OTOOP WCTOYHWMKOB MH(OpMaLMK B CeTU VIHTEPHET B
COOTBETCTBMM C 3afaHHbIM MOWCKOBLIM 3anpocoM, Ha OCHOBe
VMEIOLWMXCA 3HAHWIA U MYTEM CPaBHEHWUS Pa3/IMYHbIX MCTOYHMKOB
BbIAENATb MH(OPMALMIO, KOTOpas SIBNSETCS MPOTMBOPEUMBOIA WK
MOXET 6bITb HE0CTOBEPHOI

1.17

CMOMb30BaThb npu BbINOHEHWN YYEOHbIX 3afaHni
Hay4YHOMOMYNAPHY0  NUTepaTypy  (IM3MYECKOro  CofepyKaHus,
CMpaBOYHble MaTepuanbl, pecypcbl CeT WHTepHeT, BnafeThb
NPMEMamMM KOHCMEKTMPOBaHMA TEKCTa, Npeo6pa3oBaHus MH(opMaLIMK
13 OfJHOIA 3HAKOBOW CUCTEMbI B PYTYHO

1.18

co3faBaTb COBCTBEHHbIE KpaTKMe MUCbMEHHbIE M YCTHble CO0OLLEHNS
Ha OCHOBe 2 — 3 WCTOYHMKOB MH(oOpMaUumM  (PU3NYECKOro
cofepkaHus, B TOM uncne ny6/mMyHO fenaTb KpaTKue COO6LLEHUS O
pesynbTaTax MPOEKTOB WAN YYeOHbIX WCCNeAoBaHUA, MpU 3TOM
rPaMOTHO MCNONb30BaTb M3Y4YeHHbI MOHATUIAHBLIA annapaT Kypca
(h13nKK, CONPOBOXAATb BbICTYM/IEHME Mpe3eHTaLmnel

1.19

MPW BbIMONHEHWN Y4YeOHbIX NPOEKTOB 1 UCCNeA0BaHWIA pacnpefensTb
06513aHHOCTM B Fpynre B COOTBETCTBUM C MOCTaB/IEHHbIMY 3a4adyamu,
CNefnTb 3a BbIMOSIHEHVWEM NJiaHa [elCTBWIA, afieKBaTHO OLEHMBATb
COGCTBEHHbIA BKNag B  [eATeNbHOCTb  TPYMMbl,  BbICTPaBaTh
KOMMYHWKaTUBHOE B3aMMO/elCTBYE, yunTbIBast MHEeHWe
OKPYXKatoLLIMX

8 KJTIACC

Kopg
npoBepsAemMoro
pesynbTarta

MpoBepsieMble NpeAMeTHbIE Pe3yibTaTbl 0CBOEHWSI OCHOBHOW
obpaszoBaTeibHOM NPOrpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHns

11

MNCNoJib30BaTb NMOHATUA

1.2

pa3nuuyaTb SIBEHUS MO OMUCAHWMIO MX XapaKTePHbIX CBOWCTB U Ha
OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX aHHOE (PU3NYECKOe SBNEHNE

1.3

pacrosHaBaTb MPoABAEHNE WUN3YYEHHbIX CbI/I3VI‘-IeCKVIX SBNEHUIA B
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OKPY)XatoLLeM Mupe, B TOM uucre (r3nYeckne sBNeHUs B NPUpPoAE,
Mpn 3TOM MEepPeBOAWTb MPaKTUUECKyH 3aady B y4eOHyH, BblaensTb
CYLLIECTBEHHbIe CBOCTBA (NMPU3HaKK) (IN3NYECKUX BNEHWIA

14

OMMCbIBaTb M3yYeHHble CBOWCTBA TeNl W (DU3NYECKME SBIEHMS,
NCNONb3ys (PU3NYECKME BEMYMHLI, MPW  OMMCAHWX  MPaBUIbHO
TpaKTOBaTb  (PM3NYECKWIA  CMbICT  WUCMOMb3YEMbIX  BE/INYMH,
0603HaYeHMA 1 eANHULIbI (IU3NYECKMX BEIMUMH, HAXOANTb (HOPMY/bl,
CBA3blBaOWME  [aHHYK  (DM3MYECKYID BEAMUMHY C  APYTMMM
BEMYMHAMKN,  CTPOWUTb  TpafikM  M3YYeHHbIX  3aBUCKUMOCTEN
(hM3nYECKMX BENMNUMH

1.5

XapaKTepn3oBaTb CBOWCTBA Ten, (M3nYeckue SBNEHUS 1 MPOLIECCHI,
MCMOMb3ysl W3YYeHHbIe 3aKOHbl, NPX 3TOM [JaBaTb CMIOBECHYIO
(OpMyNMPOBKY 3aKOHa 1 3amnucbiBaTb €ro  MaTeMaTU4ecKoe
BbIPXKEHNE

1.6

00BACHSATb (PM3NYECKME MPOLLECCHI U CBOICTBA TE/, B TOM YMCIE U B
KOHTEKCTe  CUTyauuii  NPaKTUKO-OPUEHTMPOBAHHOIO  XapaKTepa:
BbISIBNISITb MPUUNHHO-CNEACTBEHHbIE CBSA3W, CTPOUTb 06bsICHEHME 13 1
— 2 NOTMYECKMX LUAroB C MOMOLLbIO 1 — 2 M3y4yeHHbIX CBOMCTBA

(h13nYeCKNX ABNEHUI, (DM3NYECKMX 3aKOHA U 3aKOHOMEPHOCTU

1.7

pelaTb pacyéTHble 3a4aun B 2 — 3 AECTBUSA, UCMONb3Ys 3aKOHbI 1
(hopmy/ibl, CBA3bIBAOLLIME (IM3NUECKME BEMNUMHBI: HA OCHOBE aHanM3a
YC/IOBWS 33a4M 3amnmcbiBaTb KPaTKOE YCNOBWE, BbISB/ATL HEJOCTATOK
[aHHbIX AN PelleHUs 3adadun, BbIGMPATb 3aKOHbI W (HOPMYIbI,
Heo6XoAMMble NS €€ pelleHus, NMPOBOAMTL PacyéTbl 1 CpaBHMBATb
MoMyYeHHOe 3HaueHMe (PM3NYECKON BENUMHBI C  M3BECTHbLIMY
AaHHbIMU

1.8

pacnosHaBaTb NPO6/EMbI, KOTOPbIE MOXHO PELIUTb MPK MOMOLLU
(hM3MYECKMX METO0B, MCNOMb3Yst ONMCaHWe UCCNef0BaHUS, BblAENATb
MpoBepsieMoe MPeANO/IOKEHNE, OLEHNBATbL MPaBWIbHOCTbL MOpsaKa
MpoBefieHNs UcCneoBaHUs, AenaTb BbIBOAbI

1.9

MPOBOAUTL OMbITbl MO HABMHOAEHNIO (DU3NYECKUX SIBNEHWIA UMW
(M3nYeCKNX  CBOWCTB  Ten:  (hOPMy/NMpOBaTb  MPOBEPSiEMbIE
NPeanonoXeHns,  cobupaTb  YCTaHOBKY M3 MPeAIoXKeHHOro
060pY/A0BaHNS, OMUCHIBATbL XO OMbiTa U (OPMYNNPOBATb BbIBOAbI

1.10

BbINO/IHATL MpAMblIE U3MEPEHNA C WCMOMb30BaHWEM aHa/I0ro0BbIX
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NPMOOPOB N JATUMKOB (IU3NYECKMNX BENINUMH, CPABHMBATb Pe3Yy/bTaTbl
N3MEPEHNIA C YYETOM 3ajaHHON abCONOTHON MOrPELLHOCTH

1.11

NPOBOAWUTL  MCCMEAOBaHME  3aBUCMMOCTM  OfHOW  (PU3NYECKON
BEMUYMHbI OT [PYroid C MCMNOMb30BaHMEM MNPSMbIX WU3MEPEHMWIA:
NNaHMpoBaTb WCCNeAoBaHNe, cobMpaTb YCTAHOBKY W BbINOMHATb
M3MEPeHUs,  cnefys  NPeAnOKeHHOMY  nnaHy,  (hMKCUpOBaTb
pe3ynbTaTbl MOMYYEHHOW 3aBUCUMOCTW B BUAE Tabnuy 1 rpadmkos,
AenaTtb BbIBOAbI MO pe3y/ibTaTaM 1CCnefoBaHuns

1.12

MPOBOAUTb  KOCBEHHble  M3MEPEHUSt  (IM3NYECKMX  BEIUYMH:
MAaHMPOBaTb M3MEPEHNS, COOMPATb IKCMEPUMEHTAIbHYIO YCTAHOBKY,
cnefys NPeA/IOKEHHOM  WMHCTPYKUMW, W BbIYMCNATb  3HAYEHWE
BE/INUVHbI

1.13

cobnofgatb npaeBuMna TeXHUKM 6Ge3onacHOCTM npu  pabote C
nabopaTopHbIM 060pYy0BaHKEM

1.14

XapaKTepn3oBaTb MPUHLUMMbI  AENCTBUS W3YYEHHbIX MPUOGOPOB U
TEXHWYECKNX YCTPOMCTB C OMOPOA Ha WX OMNWUCaHWUS, WCMONb3ys
3HaHWA O CBOWCTBaX (WM3NYECKMX SBMEHUA U  HEobXoauMble
(h13nYeCcKme 3aKOHOMEPHOCTU

1.15

pacno3HaBaTb NMPOCTble TEXHUYECKME YCTPOICTBA U U3MEPUTESbHbIE
NPVBOPbI MO CXEMaM M CXEMATUYHBIM PUCYHKAM, COCTaBNATb CXEMb
3NEKTPUYECKUX Lieneli ¢  MOCNeAoBaTeNlbHbIM W Mapane/ibHbIM
COEAMHEHMEM  3/IEMEHTOB, pa3NNyas  YC/OBHble  0603HAYEHNS
371EMEHTOB 3NEKTPUYECKUX LiENei

1.16

NpMBOAUTL  MPUMeEPbl  (HaXOAUTb  MHKOPMaLMI0 O NpuMepax)
MPaKTUYECKOro 1CMO/Mb30BaHNS PU3NUYECKNX 3HAHWIA B MOBCEAHEBHON
XM3HM  ana  obGecneyeHnst 6e30MacHOCTU MNpY  OBpalleHMn ¢
npn6opaMmn N TEXHUYECKMI YCTPOCTBAaMM, COXPaHEHMS 3[10POBbS U
CO6/H0AEHNS HOPM 3KO/IOrMYECKOr0 NOBEAEHNS B OKPYXKatoLLeli cpeae

1.17

OCYLLECTB/ATL MOUCK MH(OPMaLUM (PU3NYECKOTO COAEPXKaHWS B CETU
MHTepHET, Ha OCHOBE WMEIOLWMXCH 3HAHWA W MNYTEM CpaBHEHUSA
[OMNOSHATENbHbLIX WCTOYHUKOB BbIAENATb WHGOPMaLMIO, KOTopas
ABNAETCA NPOTUBOPEYMBOI NN MOXKET ObITb HEAOCTOBEPHON

1.18

MCMOMb30BaTb MPW  BbINOMHEHMM  YYEOHbIX 3alaHWin  Hay4yHO-
NONYNAPHYI0 NnTepaTtypy (PU3NYECKOro CofepkaHus, CnpaBOYHble
mMaTepuanbl, pecypcbl  ceTn  VIHTEpHeT, BMageTb  MpUEMamu
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KOHCMeKTMPOBaHNsA TeKCTa, Npeobpa3oBaHUs MHGOpPMaLMN U3 OLHOIA
3HaKOBOW CUCTEMbI B ApYryLO

1.19

C03JaBaTb COOCTBEHHbIE MUCbMEHHbIE N KPaTKUe YCTHbIE COOBLLEHNS,
0606LLasd MH(OPMALUIO M3 HECKOIbKMX WMCTOYHWKOB (YU3NYECKOro
COAepXKaHus, B TOM u4ucie MNyo6AnMYHO MpPeACcTaBNsTb pPe3ysnbTarhl
MPOEKTHON WM UCCNeA0BaTeNbCKOW  AeATeNbHOCT, MNpU  3TOM
rPaMOTHO WCNO/Mb30BaTb M3YYeHHbI MOHATUIAHBLIA annapaTr Kypca

(13KKK, CONPOBOXK/AATb BbICTYM/EHNE NPe3eHTaLel

1.20

MPW BbIMNOHEHUN YYEBHbIX MPOEKTOB U MCCNEeA0BaHWUIA (IM3NYECKMX
MpoLeccoB pacnpefensTb 0643aHHOCTV B rpynne B COOTBETCTBUM C
MOCTaBNEHHbIMM  3afayaMu, CNeauTb 3a  BbIMNO/IHEHMEM  MflaHa
NEACTBMIA M KOPPEKTUPOBaTb  €ro, afekBaTHO  OLEHMBaTb
COOCTBEHHbIA BKMag B  AeATeNbHOCTb  FPYMMbl, BbICTPauBaTb
KOMMYHVKaTMBHOE  B3aMMOfENCTBME,  MPOSIBNSAS  FOTOBHOCTb

paspeLaTb KOHMMKTbI

9 KNNACC

Kopg
npoBepsAemMoro
pesynbtarta

MpoBepsieMble NPeaMeTHble Pe3y/ibTaTbl OCBOEHWSI OCHOBHOA
o6pa3oBaTe/ibHOl NPOrpaMmMbl OCHOBHOI0 06LLEero 06pasoBaHus

11

MCNoJsib30BaTb N3y4YEHHbIE MOHATUA

1.2

pasnnuath SBMEHMSI MO OMMCAHMIO MX XapaKTePHbIX CBOMCTB M Ha
OCHOBE OrMbITOB, IEMOHCTPUPYHOLLMX JaHHOE (IM3NYECKOe SIBEHNE

1.3

pacno3HaBaTb MPOSIBNEHNE M3YUYEHHbIX (U3NYECKUX SBMEHUI B
OKPY)KatoLLeM MuMpe, B TOM uucre (r3nYeckne sBNeHUs B NPUpPoAE,
Mpn 3TOM NEpPeBOAWTb MPaKTUUECKyH 3aady B y4eOHYH, BblaensTh
CYLLIECTBEHHbIe CBOMCTBA (NMPU3HAKM) (IN3NYECKUX ABNEHWIA

14

OMMCbIBaTb M3yYeHHble CBOWCTBA Ten W (OU3NYECKUE SABNEHUS,
NCNONb3ys (PU3NYECKME BEIMYMHLI, MPW  OMMUCAHWX  MPaBUIbHO
TpaKTOBaTb  (PM3NYECKMIA  CMbICT  WUCMOMb3YEMbIX  BE/INYMH,
0603HaYeHMA 1 eANHULIbI (IU3NYECKMX BEIMUMH, HAXOANTb (HOPMY/bl,
CBA3blBalOWME  [aHHYK  (DM3NYECKYID BEAWYMHY C  APYTMMM
BEMYMHAMKN,  CTPOWUTb  TpagkM  M3YYeHHbIX  3aBUCKMOCTEN

QJVIBVNGCKVIX BENMNYUNH
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1.5

XapaKTepn3oBaTb CBOWCTBA Ten, (U3nueckne SBNEHUS U MPOLIECCHI,
NCMOMb3ysl M3YYeHHbIe 3aKOHbl, NPU 3TOM [JaBaTb CMIOBECHYIO
(OpMYNMPOBKY ~3aKOHa M  3anucbiBaTb €ro  MaTeMaTM4ecKoe
BbIPXKEHNE

1.6

00BACHSATb (PM3NYECKME MPOLLECCHI U CBOCTBA TE/, B TOM YMCIE U B
KOHTEKCTe  CUTyauuii  MPaKTUKO-OPUEHTMPOBAHHOIO  XapaKTepa:
BbISIBNISITb MPUUNHHO-CNEACTBEHHbIE CBSA3W, CTPOUTb 06BSCHEHNE 13 2
— 3 NIOrMYecKMX LIAroB C MOMOLLbIO 2 — 3 M3y4YeHHbIX CBOMCTBA

(h13nYeCKNX ABNEHUI, (IM3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTU

1.7

pewaTtb pacyéTHble 3afgadn (onuparowimecs Ha cuctemy m3 2 — 3
YPaBHEHWUA), MCMONMb3ys 3aKOHbl W  (HOPMYNbl, CBSA3blBatOLLME
(hM3MYeCKMe BENMUYMHBI: HA OCHOBE aHanM3a YC/MoBWUS 3adaqu
3anucbiBaTb  KpaTKoe YC/0BME, BbISBMATL  HeAoCTalolwme Wan
N30bITOUHbIE [aHHble, BbIOMPaTb 3aKOHbI 1 (POPMY/bl, HE06X0ANMbIE
ANA PeLleHuns, NpoBOAUTb pacyéTbl U OLEHMBATb PeasIMCTUYHOCTb
MOMYYEHHOI0 3HAUYEHNS PU3NYECKOW BENNYUNHBI

1.8

pacrno3HaBaTb NPOG/EMbI, KOTOPbIE MOXHO PELIMTb MNPU  MOMOLLM
(hM3nYECKNX METOAOB, MCMOMb3YS OMNMCaHUE WUCCNeA0BaHNS, BbIAENATb
MPOBEPSiIEMOe  NPEANONOXKEHNE, OLEHMBATL MPaBULHOCTL MOpsaKa
NpoBeAeHNs UCCnefoBaHWs, Aenatb BbIBOAbI, WHTEPNPETMPOBaTb
pe3ynbTaTbl HAGMOLEHWIA U ONbITOB

1.9

NPOBOAUTL OMbITbl MO HAGMHOAEHUIO (PU3NYECKUX ABMEHWUIA UK
(hM3MYECKMX CBOMCTB TeN: CaMOCTOSATENIbHO CObBMpaTh YCTaHOBKY W3
130bITOMHOr0 Habopa 060pPYyAOBaHMS, ONWCbIBATb XOf OMbiTa U €ro
pe3ynbTaTbl, POPMYNMPOBaTh BbIBO/bI

1.10

MPOBOAWNTbL MNPU  HEOOXOAMMOCTW  CEPUD  MPAMbIX  U3MEPEHWIA,
onpefenss cpegHee 3HavyeHWe W3MePSAEMON BeMUMHbI ((hOKYCHOe
paccTosiHne cobupatoLleii NnH3bl), 060CHOBbLIBaTL BbIGOP Crnocoba
n3mepeHns (M3MepuTeNIbHOro NPMo0opa)

1.11

MPOBOAUTbL WCCNef0BaHVe 3aBUCUMOCTEN (M3MYECKUX BENMYUMH C
MCMOMb30BaHNEM MPSMbIX WM3MEPEHWIA: NaHUPOBaTb WCC/EA0BaHNE,
CamMoCTOSATENbHO CO6MPaTb YCTAHOBKY, (MKCMPOBaTb pe3y/nbTaTbl
MOMYYEHHON 3aBUCMMOCTM (DU3NYECKMX BENNUMH B BUAE Tabauuy
rpatMKoB, AenaTth BbIBOAbI N0 pe3ynbTaTaM UCCNea0BaHNs

1.12

npoBoAnTb KOCBEHHbIE N3MepPEHNA (*)VISI/I‘-IECKI/IX BE/TNYNH.
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NNaHMPOBaTb M3MepeHUs, cobMpaTb SKCMEPUMEHTA/IbHYHO YCTaHOBKY
N BbINOMHATL W3MEPEHWs, Cneays MpPeanoXeHHOW WHCTPYKLNN,
BbIUMCNSATb 3HAYEHWE BENNYMHBI W aHa/IM3MPOBaTh MOMYYEHHbIE
pe3ynbTaTbl C YYETOM 3ajaHHOW NOrPELUHOCTU N3MEPEHUI

1.13

cobnofgatb npaeBuMna TeXHUKM 6Ge3onacHOCTM npu  pabote C
nabopaTopHbIM 060pYy0BaHKEM

1.14

pasnnyaTh OCHOBHbIE MPU3HAKWU W3YUEHHbIX (PU3NYECKUX MOJENeii:
MaTepuasibHast ToUKa, abCONOTHO TBEPAOE TeN0, TOUEUHbIV UCTOUHMK
CBETa, /lyy, TOHKas /INH3a, N/iaHeTapHas MOJENb aToMa, HYKIOHHas
MOZE/Nb aTOMHOr0 sapa

1.15

XapaKTepu3oBaTb MNPUHLMMbLI  AEACTBUA WU3YYEHHbIX MNPUOOPOB W
TEXHWYECKMX YCTPOCTB C OMOPO Ha WX OMNWUCaHWS, WCMO/b3YS
3HaHWA O CBOWCTBaX (M3NYECKMX SBMEHUA W HEo6XOoauMble
(hun3nyeckme 3aKOHOMEPHOCTH

1.16

MCMOMb30BaTb CXEMbl U CXEMaTWYHble PUCYHKN  U3YYEHHbIX
TEXHUYECKUX  YCTPOIWCTB,  W3MEPUTENbHbIX  MPUOOPOB W
TEXHO/MIOTMYECKMX MPOLECCOB MPY PELLUEHUM Y4YeBGHO-MPaKTUYECKMX
3afjay, ONTUYECKMNE CXEMbI A/ MOCTPOEHMS N306paXKeHNIA B MIOCKOM
3epKasie 1 CobUparoLLLei NMH3e

1.17

NpUBOAUTL  NpUMeEPbl  (HaxoauTb  MHGopMauMio 0  npumepax)
MPaKTUYeCKOro UCMONb30BaHUA PU3NYECKUX 3HAHWIA B NOBCEAHEBHOIA
XU3HN and  obecrieyeHnss 6e30nacHOCTM Mpu  obpalleHnun C
nprubopamm 1N TEXHUYECKMMIW YCTPOCTBaMM, COXPaHEHUSA 340POBbA U
CO6/HOAEHNA HOPM 3KO0TMYECKOTr0 NOBEAEHNS B OKPYXKatoLLel cpefe

1.18

OCYLLECTBNATb MOUCK MH(OPMaLMM (3MYECKOTO COLePXKaHUs B CETK
NHTepHeT, camocTosTeNbHO  (hOpMynMpys  MOWCKOBbIA  3anpoc,
HaxoAWTb  MyTWM  OMpefeNneHns  [AOCTOBEPHOCTM  MOMYYEHHON
MHAOPMALMM Ha OCHOBE WMEHLMXCA 3HAHWIA W [ONOMHUTENbHBIX
MCTOYHWKOB

1.19

MCNONb30BaTb NPV BbIMOMHEHUM  YYebHbIX 3alaHUA  Hay4HO-
NONYNAPHYI0 NuTepatypy (U3NYECKOro CcofepXkaHus, CnpaBOYHble
mMaTepuanbl, pecypcbl  ceTn  VIHTEpHeT, BMageTb  MpUEMamu
KOHCMEKTMPOBaHMS TeKCTa, Npeobpa3oBaHMs MH(OPMaLMK M3 Of4HOM
3HaKOBOW CUCTEMbI B ApYrytO

1.20

co3faBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLUEHUS Ha
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OCHOBE MH(hopMauumM M3 HECKOMbKUX WUCTOYHWMKOB (DMU3NYECKOrO
coAepXKaHus, Ny6/IMYHO NpefCcTaBnATb pPe3y/ibTaTbl MPOEKTHON WK
MCCNefoBaTeNbCKOM  [eATeNIbHOCTW,  MpM  3TOM  FPamoTHO
MCMO/b30BaTb U3YUEHHbIV NOHATUIAHBIA annapaT U3y4yaemoro pasaena
(hM3MKN 1 COMPOBOXAATb BbLICTYMNMIEHWE MNPEe3eHTauuern ¢ Y4YETOM
0CO6EHHOCTE ayanTOpPUM CBEPCTHUKOB

1.21

MPU BbINOMHEHMN YYEOHbIX NPOEKTOB W MCCNEeA0BaHNIN (PU3NYECKUX
MPOLLECCOB pacnpeaensdtb 06583aHHOCTU B Fpymnne B COOTBETCTBUN C
MOCTaB/MIeHHbIMX  3aJayamu, CMeauTb 3a  BbIMOMIHEHWEM  M/laHa
OEACTBUA M KOPPEKTUpoBaTb  €ro, afekBaTHO  OLEHMBaTb
COOGCTBEHHbI BKMag B [AeATENbHOCTb [PYyNnbl, BbICTPaMBaTb
KOMMYHUKaTMBHOE  B3aMMOAEACTBME,  MPOSIBNAA  FOTOBHOCTb
paspeLatb KOH(INKTbI
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NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

7 KJTACC

Kopg
pasgena

Kopg
anemMeHTa

MpoBepsieMble 3/1eMeHTbI CoflepXKaHUs

®U3MKA M EE POJIb B MO3HAHWM OKPYXALLETO MUPA

11

du3ka — Hayka O npupoge. SBNeHUs Npupofpbl.
du3nUeckne  SBMEHNUS:  MeXaHUYeckue,  TEM/oBble,
3NeKTPUYECKME, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE

1.2

®u3nyeckne  BeNNUMHBI.  VI3MepeHne  (I3MYeCcKmX
BeMMUMH.  Pusnueckue  npubopbl.  MOrpeLHoCTb
“3MepeHuiA. MexayHapofHas crcTeMa eauHuL

1.3

EcTecTBEHHOHaYYHbIA METO[ MNO3HaHWS: HabntoaeHMe,
MOCTaHOBKA Hay4HOro BOMPOCA, BbIABMXXEHWE TUMOTES,
9KCMEPUMEHT MO MNPOBEPKE TUMOTE3, OObSACHEHMWE
Hab10/1aeMOr0 SIBEHMS

14

OnucaHue 3NYECKNX SBNEHUIA C MOMOLLbIO Mogaeneit

1.5

MpakTnyeckue paboTbl:

3mepeHme pacCTOSHUA.

3mepeHre 06bEMA XMAKOCTM 1 TBEPAOIO Tena.
OnpegeneHve pa3mepoB MasbIX Terl.

i3mepeHve Temnepatypbl Mpu MOMOLUM >KMUAKOCTHOrO
TEPMOMETPa U JaTymKa TemMneparypbl

NMEPBOHAYAJIbHbIE CBEAEHVA O CTPOEH/ BELWWECTBA

2.1

CTpoeHMWe BeLLeCTBa: aTOMbl U MONEKY/Ibl, X Pa3mepsl.
OnbIThbl,  [IOKa3blBalOLIME  [AUCKPETHOE  CTPOEHME
BelLecTBa

2.2

[BwxeHne yactuy, BewlectBa. CBA3b  CKOPOCTU
[BVWKEHUA YacTuy, C TemnepaTypoil. BpoyHoBCkoe
LBWXeHVe, anddgysns

2.3

B3aVIMO,D,eVICTBVIe HacTuy, BewecTBa: NPUTAXKEHNE U
OTTa/IKUBaHMe

2.4

ArperaTHble COCTOSIHUS BELLECTBA: CTPOEHWE [a3oB,
Xugkocteli 1 TBEPAbIX  (KPUCTANMYECKUX)  Ten.
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B3anmocBsasb Mexay CBOCTBaMM BEWECTB B pPasHbIX
arperatHbiX COCTOAHUAX N UX aTOMHO-MOJIEKY/IAPHbIM

CTPOEHMEM
2.5 OC06eHHOCTM arperaTHbIX COCTOSHMIA BOAbI
MpakTnyeckue paboTbl:
OueHka [fguameTpa aroma MeToZoM  pafoB  (C
26 1cnonb3oBaHneM oTorpadni).

OnbITbl N0 HA6MHOEHNIO TENOBOIO PaCLLUMPEHUS ra3os.
OnbITbl Mo  OGHapyXeHWto  AeiCTBMA  cun
MONEKYNSAPHOT0 NPUTSHKEHUS

NBVYXEHUE 1 BBAUMOOEVCTBUE TE/

MexaHun4eckoe [BWXeHWe. PaBHOMepHOe n
3 HepaBHOMEPHOE ABWKEHME

CkopocTtb. CpegHsd CKOpPOCTb MpU  HepaBHOMEPHOM
32 [BWKEHUWN. PacyéTt nyTn 1 BPeMeHW [ABUXeHUs

fBneHne MHepummn. 3aKOH MHepuun. Bsaumopeinctsme
3.3 TeN Kak NpuyMHa U3MeHeHUs CKOPOCTU ABUXEHUA Te.

Macca Kak Mepa MHepTHOCTU Tena

MnoTHocTb BelecTBa. CBA3b NIOTHOCTU C KO/IMYECTBOM
34 MOJIEKY/ B eivHULIE 06bEMa BeLLecTBa
3.5 Cuna Kak xapakTepucTuKa B3aMOAenCcTBUSA TenN
36 Cwuna ynpyroctM n 3akoH [yka. V3mepeHue cuibl C

' NMOMOLLbIO AMHAMOMETpPa

FBNEHNe TArOTeHNUa U cuna TAXecTU. Cuna TAHKECTU Ha
3 Apyrux nnaHetax. Bec Tena. HesecomocTb

Cuna TpeHusa. TpeHWe CKOMbXEHUA N TPEHWe TMOKOS.
38 TpeHwe B NPUPOE 1 TEXHIKeE

CnoxeHwe CwW/, HarnpasBieHHbIX MO0 OAHOW MPSMOMN.
39 PaBHOAENCTBYHOLLAA CUN

MpakTnyeckune paboTbl:

OnpefeneHve CKOpPOCTM  PaBHOMEPHOIO  [ABMXKEHUS
3.10 (wapuka B >KMAKOCTW, MOAENN  3NIEKTPUYECKOro

aBTomMobuna n Tak pJanee). OnpefeneHne cpeaHein
CKOPOCTW  CKOMbXEeHWs 6pycka Wan wapuka no
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HaKNoOHHOW  nnockocTU.  OnpefieneHe  NIOTHOCTY
TBEPAOr0  Tera. OnbIThl,  [EMOHCTPUPYHOLLE
3aBMCMMOCTb PaCTSHXKeHUs (aedopmauymn) npy>XuHbl OT
MPUNOXEHHOW  cunbl.  ONbITbl,  JEMOHCTPUPYIOLLME
3aBMCMMOCTb CWU/bl TPEHMA CKOJbXXEHMS OT Beca Tena U
XapaKTepa CoMnpUKacatoLLXCS NMOBEPXHOCTEN

®u3nyeckme SBMEHNS B NPUPOAE: NPUMEPbI ABUXEHMS C

3.11 PasNNYHBIMN CKOPOCTAMM B XXMBOW N HEXMBOW NPUPOAE,
[efCTBIMe CUMbl TPEHUS B MPUPOAE N TEXHUKE
3.12 TexHMYecKme YCTPOMCTBA: MHAMOMETP, MNOALMNMHUKM
DABNEHVE TBEPABIX TEN, XXKWAKOCTEW N FTA30B
[aBneHne TBEpAOro Tena. Cnocobbl YMEHbLUEHUA W
1 yBeNNYeHNs [aB/eHns
[aBneHve rasa. 3aBUCMMOCTb [1aB/IeHNS rasa oT 06bEMa,
42 TemnepaTypbil
Mepepaya faBneHVs TBEPAbIMW Tenamu, XXUAKOCTAMU U
43 raszamu. 3akoH lNackans. NMHeBmMaTMyecKkme MallvHbl
3aBUCMMOCTb  AaBNleHUst  XKUAKOCTM  OT  NyOMHbI.
4.4 MmppocTaTnyecknin napagokce. CoobLyatomecs cocyapbl.
"mapaBnnMyeckre MexaHU3mbl
ATMocepa 3emnn 1 atmocgepHoe aasneHne. MNpuymHbl
CYLLEeCTBOBaHMS BO3A4YLUHOW 0607104k 3eman. OnbIT
4 Toppuyennn. 3aBUCUMOCTb aTMOCHEPHOro AaBfieHns oT
BbICOTbI HaZ, YPOBHEM MOPS
3vepeHune atmocgepHoro pgasneHus. [pubopbl ans
40 N3MepeHns aTMOCHEPHOrO [aB/eHNs
[eicTBue XMAKOCTM U rasa Ha MOrpyXXEHHOe B HUX
4.7 Teno. BbiTankmearowas (apxvMmegosa) cuia. 3akoH
Apxumea
4.8 lMnasaHue Ten. Bo3gyxonnasaHue
MpakTnyeckune paboTbl:
49 WccneposaHve 3aBUCMMOCTM Beca Tefla B BOZe OT

06bEMA MOrPY>KEHHOM B OKMAKOCTb 4acTu  Tena.
OnpefeneHvie BbITA/IKABAKOLLEN CUNbI, AENCTBYOLWEN Ha
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Teno,  MOrpyxéHHoe B  >KUAKOCTb.  [MpoBepka
He3aBUCMMOCTUN BbITA/IKUBAIOLLENA CU/bl, AENCTBYHOLLEN
Ha Teno B JKMAKOCTM, OT Maccbl Tena. OnbIThl,
[JEMOHCTPUPYIOLWME  3aBUCMMOCTb  BblTa/IKMBatOLLel
CWMbI, LEeCTBYIOLWEN Ha TeNo B XMAKOCTU, OT 06bEMa
NOrpy>XEHHON B XXMAKOCTb YacTU Tena U OT MJ0THOCTU
Xngkoctn.  KOHCTpyupoBaHMe — apeomeTpa WM
KOHCTpyMpOBaHWe  NOAKM W OnpejeneHne  eé
rpy30noLbEMHOCTH

dunsnyeckne ABMIEHNA B npupoae: BIMAHNE

4.10 aTMOC(HepHOro aB/IeHNA Ha XXMBOI OpraHn3M, niasaHue
pbl6
TexHu4Yeckre YCTPOMCTBa: COOOLLaKOLMecs Ccocyfbl,
411 YCTPOMCTBO BOAOMPOBOAA, IMAPABIMYECKUA  Mnpecc,

MaHOMeTp, 6apoMeTp, BbICOTOMEP, MOPLUHEBON Hacoc,
apeomMeTp

PABOTA, MOWHOCTb, 3HEPI A

51 MexaHunueckas paboTa
5.2 MexaHnyeckaa MOLHOCTb
MMpocTble  MexaHu3Mbl:  pblyar, 610K, HaK/IOHHas
>3 NA0CKOCTL. [1paBunio paBHOBECUS pblyara
5.4 MprMeHeHWe NpaBuia paBHOBECUS pblyara K 6/10Ky
«3010TOE  NpaBuio»  MexaHWku.  KoapduumeHT
55 NnoJsie3HOro AenCcTBUA MeXaH13MOB. MpocTble
MeXaHn3Mbl B 6bITY 1 TEXHUKE
5.6 MoTeHUMaIbHas 3HepPrumn Tena, NOAHATOro Hag 3eMnén
5.7 KuHeTnyeckasa aHeprus
MMonHas MexaHW4yeckas 3Heprus. 3aKOH W3MEHEHUS U
>8 COXPaHEeHNA MexaHUYeCKOW SHePrum
MpakTnyeckune paboTbl:
OnpegeneHvie paboTbl CUJbl TPEHUA MPU PABHOMEPHOM
5.9 [OBWKEHUM Tena MO FOPU3OHTA/IbHOM  MOBEPXHOCTH.

ViccnepoBaHune yCNoBWi paBHOBECUS pblyara.
N3vepeHne KI[ HakKIOHHOW nNaoCKOCTW. W3yuyeHne




79

3aKOHa COXpaHEHNA MeXaHNYeCcKOo JHEPTrnn

du3nyeckne £ABNeHUA B MNpUpoAe: pblyary B Tene

5.10
yenoBeka
TexHMYecKMe YCTPOWCTBA: pblyar, MOABVMXKHBIA 1
5.11 HENOABWKHbIA 6/10KM, HaKMOHHAs MI0CKOCTb, MPOCTble
MeXaHu3Mbl B ObITY
8 KJTACC
Kopg Kopg
pasaena SeMeHTa [MpoBepsieMble 3/1eMeHTbI COAepPXKaHUSA
TEM/IOBbIE ABJTIEHNA
OCHOBHble  MONOXEHUSA  MONEKYNAPHO-KNHETUYECKON
6.1 Teopun CTpoeHMsA BewlectBa. Macca UM pasmepbl
' Mosiekyn.  OnbITbl,  MNOATBEPXAalOLMe  OCHOBHble
NONOXKEHNSA MONEKYNSPHOKNHETUYECKOW Teopmm
Mogenn  TBEPAOro, >KMAKOro M rasoobpasHoro
6.2 COCTOSIHWIA BewlecTBa. Kpuctannmyeckme M amopgHble
Tena
OO6bACHEHVE CBOMCTB rasos, XWUAKOCTeW 1 TBEPABLIX Ten
6.3 Ha OCHOBE MONOXEHUA MONEKYNSPHOKNHETUYECKOW
Teopum
6
6.4 CmauvBaHMe 1 KanunnapHble SABIEHUA
6.5 TennoBoe pacLUMpeHne 1 cxatume
Temnepatypa. CBA3b Temnepatypbl CO CKOPOCTbHO
o TENN0BOro ABMXEeHUS YacTul,
67 BHyTpeHHss aHepruns. Cnocobbl M3MEHEHNS BHYTPEHHEN
' 3Hepruu: Tennonepeaaya 1 CoBepLLEHNE paboThbl
Buabl Tensionepegayn: TensonpoBOAHOCTb, KOHBEKLMA,
o8 n3nyyeHune
KonnyectBo  TennoTbl.  YpenbHad  TEMI0EMKOCTb
> BelllecTBa
6.10 TennoobmMeH W TENj0BOE pPaBHOBECME. YpPaBHEHUE
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TensoBoro 6anaHca

[MnaBneHve n oTBepAeBaHNE KPUCT/IINYECKUX BELLECTB.

o YaenoHas Tennota nnasfeHus
Mapoobpa3oBaHMe M KOHAeHcaums.  VcnapeHue.
Kunenve. ¥YpgenobHas  Tensota  napoobpa3oBaHus.
o1 3aBMCUMMOCTb TemnepaTypbl KAMEHUS OT aTMOCHEepPHOro
[laBneHus
6.13 BnaxHOCTb BO34yxa
6.14 JHepruna Tonavea. Y aenbHas TensaoTa cropaHus
MpuHuMnbl  paboTbl  TennoBbiX — asuratenend K4
6.15 TEeNN0BOro Asurarend. Tennosble ABurateny n sawnta
OKpYy>KatoLLeli cpefbl
3aKOH COoXpaHeHusa 1 NpeBpaLLeHns 3Heprumn B TeNI0BbIX
°.10 npoueccax
MpakTnyeckune paboTbl:
OnbIThbI rno 06HapyXXeHuto fencTeus cun
MONEKYNIAPHOTO MPUTSXKEHUS.
OnbITbl MO  BbIPALLMBAHNIO KPUCTa//IOB  NMOBapPeHHOM
COMN NN caxapa.
OnbITbl NO HaBMOAEHMIO TEMIOBOMO PacLUMpPeHs ras3os,
XMAKOCTEW 1 TBEPAbIX Ten.
OnpepeneHve faBneHns Bo3gyxa B 6aioHe wnpuua.
6.17 OnbITbl, [EMOHCTPUPYIOLLME 3aBUCUMOCTbL [aB/eHNns

BO3JyXa OT ero 06bEma 1 HarpeBaHUa Un OXNaKAeHNs.
MpoBepka ruMoTesbl JMHEHON 3aBUCUMOCTU [/IHBI
CToNbMKa XXWUAKOCTM B TEPMOMETPUYECKOA Tpybke OT
TemrnepaTypbl.

HabntofeHne M3MeHeHWUs BHYTPEHHeEW 3Hepruv Tena B
pesy/bTarte Tenonepesaqn n paboTbl BHELLHUX CUN.
WccneposaHue sBneHMs TenioobmMeHa Npy CMeLBaHnm
XO/I0L{HOI 1 ropsivei BoAbl.

OnpeaeneHne  KOMMYeCTBa  TEMioTbl, MOMYYEHHOro
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BOAOV MpU Tenno06MeHe C HarpeTbiM MeTalIMYECKUM
LUMVHAPOM.

OnpepeneHue yaenbHol TENIOEMKOCTU BELLLECTBA.
MccnefoBaHve npouecca UCrapeHus.

OnpefieneHne OTHOCUTENIbHOV BNAXKHOCTY BO3/YXa.

OnpepaeneHue yaenbHol TeNOTb NNaBNEHNS NbAa.

6.18

du3nyeckne SBMEHWS B MPUPOAE: MOBEPXHOCTHOE
HaTSXKEHWE W KanunsipHble SIBMIEHUS B NPUpoOfe,
KpucTan/bl B Npupoge, 3nydeHne ConHua, 3amep3aHue
BOJ0EMOB, MOPCKUE 6pi3bl; 06pa3oBaHMe POCkl, TyMaHa,

NHESA, CHera.

6.19

TexHnyeckne YCTPOIWCTBA:  Kanmuanspbl,  MNpUMepbI
MCMONb30BaHNS KPUCTAIIOB, YXUAKOCTHbI TEpMOMETP,
JaTynK TemrepaTtypbl, TEPMOC, CUCTEMA OTOM/IeHMA
AOMOB, TUFPOMETPbI, MCUXPOMETP, MNapoBas TypOMHa,

ABWraTeNlb BHYTPEHHErO CropaHus.

SNEKTPUYECKNE NN MATHUTHBIE ABNIEHUA

7.1 AnekTpusaunsa Ten. [isa poaa aNeKTpuYecKnX 3apaLos
B3avmopeicTBre 3apskeHHbIX Ten. 3akoH KynoHa

7.2 (3aBMCMMOCTb CU/Ibl B3aUMOZLENCTBUS 3aPSXKEHHbIX Ten OT
BE/IMUMHbI 3apSAL0B U PACCTOSAHUA MEXAY Tenamm)
AneKTpuyeckoe nose. Hanps>KEHHOCTb 31eKTPUYECKOro

7.3 nons. MpuHUMN cynepnosvumm 3neKTPUYeCKUX Mosel
(Ha Ka4ecTBEHHOM YPOBHE)
Hocutenn anekTpuuecknx 3apsfoB.  OneMeHTapHbIl

7.4 aneKTpuyeckuii 3apsg. CTpoeHne atoma. MNpoBOAHMKM 1
LN3ANEKTPUKK

7.5 3aKOH COXpaHeHWs 3N1eKTPNUYECKOoro 3apsaaa

_ JNeKTpuyecKuiA  TOK.  YCNoBUA  CYLLECTBOBaHWS

' 3NIEKTPUYECKOr0 TOKa. VICTOYHMKM NOCTOAHHOIO TOKa
7 [JelicTns 3/IEKTPUYECKOro TOKa (TennioBoe,

XNMNYeCKoe, MaI'HVITHOE). 3}'IeKTpVIl-IECKVIf/JI TOK B
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XNAOKOCTAX U rasax

dnekTpuyeckaa Uenb. Cuna TOKa. ONEKTPUYECKoe

7.8

Hanps»xeHune

ConpotusneHne NPOBOAHVKA. Y nenoHoe
3 COMpPOTUB/IEHNE BELLECTBA
7.10 3akoH Oma an4 yyactka Lenu

[MocnefoBaTtencHoe M napafieNlbHOE  COeAMHeHue
rH MPOBOAHNKOB

5 Pabota M MOLIHOCTb 3/1EKTPUYECKOr0 TOKa. 3aKoH

- [bxoyns — NeHua

JnekTpuyeckue Lenu ¥ MoTpebuTenn 3neKTPUYECKON
13 3Heprum B 6bITy. KOpoTKoe 3amblKaHue

MOCTOSAAHHbIE MarHuTbl. B3aumopgeicTBre MNOCTOSAHHbLIX
14 MarHvuToB

MarHutHoe none. MarHutHoe none 3emMIM WU ero
15 3HayeHVe NS XKN3HU Ha 3eme

OnbIT SpcTega. MarHUTHOE Mose 3N1eKTPUYECKOro TOKa.
710 lMprmeHeHWe 31eKTPOMArHUTOB B TEXHUKE

[elicTBe MarHUTHOrO MONA Ha MPOBOAHWK C TOKOM.

SneKTpoasuraTesib NOCTOAHHOIO TOKa. Mcnonb3oBaHue
A 3NIeKTPOABUraTeNiel B TEXHUYECKMX YCTPOMCTBaX M Ha

TpaHcnopTe

OnbiTbl  ®apages.  $BNeHWE  3M1EKTPOMarHUTHOM
748 MHAYKUMK. Mpasuno JleHua

SNeKTporeHeparop. Cnocobbl nosly4yeHuns
7.19 3NEKTPUYECKON 3Heprum. ONeKTpocTaHUuUK Ha

BO30OHOB/SAEMbIX UCTOYHUKAX 3HEPT UM

MpakTnyeckue paboTbl:

OnbITbl NO HAbGMOAEHNIO 3NEKTPU3ALUM TeN NHAYKLUMER
7.20 N NPy CONPUKOCHOBEHUMW.

ViccneposaHue ,D,GVICTBVIFI INIEKTPUYECKOIo nonsd Ha

MPOBOAHWKN N AN3NEKTPUKN.
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Cbopka M npoBepka paboTbl 3NEKTPUYECKON Lienw
NMOCTOAHHOI O TOKa.
i3mepeHne 1 perynnpoBaHune Cusbl TOKa.

13mepeHvie 1 perynmpoBaHmne HanpsxeHus.
VccnepoBaHme 3aBUCUMOCTI CUAMbI TOKA, MAYLLErO Yepes
pe3ncTop, OT COMPOTMB/IEHNA Pe3nCTopa U HanpsXXeHus
Ha pe3ucTope

OnblITbl, LEMOHCTpUpyoLLme 3aBUCMMOCTb
3/IEKTPUYECKOrO CONPOTUBMIEHNA MNPOBOAHMKA OT €ro
[LNHBI, NIOLLAAN NONEPeyYHOro CeYeHna 1 Matepuana.
MpoBepka MpaBWia CAOXEHUS  HAMPSHXKEHWA  Mpwu
rnocnefoBaTe/lHOM  COEAMHEHUM  [OBYX  PEe3UCTOPOB.
lMpoBepka npaswnia gna CUbl TOKa Npu napainenbHOM
coefiMHeHMN  pe3ucTopoB.  OnpefeneHne  paboThbl
3N1IeKTPUYECKOro TOKa, MAYLIero 4Yepe3 pesncTop.
OnpepeneHve  MOLLHOCTUW  3MIEKTPUYECKOrO  TOKa
BbleNifieMol Ha pesucTtope. VccnesoBaHue 3aBMCMOCTM
CU/bl TOKA, MAYLLEro Yepe3 Namroyky, OT HanpsXeHus
Ha Heil. OnpepeneHne K4 HarpesaTens. ViccnegosaHme
MarHUTHOrO B3aVMOAENCTBUA MOCTOAHHLIX MarHWTOB.
13yyeHre MarHMTHOro noss NOCTOSAHHbLIX MarHUTOB Mpu
MX obbeAuMHeHMM U pasgeneHun.  KMccneposaHue
[eCTBUNA 3M1IEKTPUYECKONO TOKa Ha MarHUTHYHO CTPesiKy.
OnbITbl,  AEMOHCTPUPYIOLLME  3aBUCUMOCTb  CWUSb
B3aVIMOAENCTBUA KaTYLLKN C TOKOM M MarHuta OT Cufibl
TOKa M Harnpas/feHWa TOKa B KaTyllke. K3yuyeHue
[EeACTBNA MarHUTHOro Mnofs Ha MNPOBOAHUK C TOKOM.
KoHcTpynpoBaHue 7 n3yyeHve paboThbl
aneKTpoaBurartens. 3mepeHune KnAg
3N1eKTPOLABUraTeNIbHON  YCTaHOBKM. OnbITbl no
NCCNef0BaHNIO ABNEHUS 3M1IEKTPOMarHUTHON UHAYKLMN:
nccnefoBaHe M3MEHEHWI 3HaYeHUs W Hanpa./eHWs

VHAYKUMOHHOTO TOKa
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7.21

dusnyeckme SBNEHUS B NPUPOLe:  ANEKTPUYECKMe
SBNEHWsT B aTMocdiepe,  3NEKTPUYECTBO  XKMBbIX
OpraHu3MoB, MarHWTHOe Mone 3emMnwu, Apeid nontcos,
PO/Ib MAarHUTHOIO MONS [N XXM3HW Ha 3eMne, NONSPHOe

CusaHune

7.22

TexHU4YecKre YCTPOWCTBA: 3/1EKTPOCKOM, amnepmeTp,
BO/IbTMETP, PEOCTaT, CYETUMK 3/IEKTPUYECKOA 3Hepruu,
3N1eKTPOOCBETUTE/IbHbIE  MPUBOPbI,  HarpesaTe/lbHble
aneKTponpuoéopsbI (npumepsbl), 3NeKTprYeckune
MPeLoXpaHUTENN,  3/IEKTPOMAarHUT, 3/1eKTPOABUraTesb

NOCTOAHHOIO TOKa, reHepaTop NOCTOAHHOIO TOKa

9 KNTIACC
Koz
Kop anemeHTa poBepseMble 3N1eMEHTbLI COAEPXKaHUA
pasgena
MEXAHWNYECKUME ABNEHNA

MexaHnyeckoe [ABwKeHue. MartepuanbHas  ToYKa.

8.1 CucTema OTCUéTa

8.2 OTHOCUTENBHOCTL MEXaHMYECKOT O iBUXKEHUA

8.3 PaBHOMEpPHOE NPSMOIMHENHOE ABVXKEHMWE
HepaBHOMepHOe NpsMOMMHERHOe ABMKeHWe. CpeaHss

8.4 N MrHOBEHHasd CKOPOCTb Tefla Mpyv HepaBHOMEPHOM
[BVKEHUM

8 YCKopeHue. PaBHOYCKOpeHHOoe NPSMO/IMHEHOE

8> [IBVKEHME

8.6 CBoboaHoe nageHme. OnbITol Manunes
PaBHOMepHOe [BWXXeHME MO OKPY>XXHOCTWU. [Mepuog n

8.7 yactoTa obpalleHus. JIHelHas U yrnoBas CKOPOCTU.
LleHTpocTpemuTeIbHOE YCKOPEHWe

8.8 MepBbIli 3aKOH HbtoTOHA

8.9 BTopoit 3aKoH HbHOTOHA

8.10 TpeTuin 3aKoH HbOTOHA
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8.11 MprHUMN cynepnosnumm cun
8.12 Cwuna ynpyroctn. 3akoH N'yka
Cuvna TpeHusa: cunia TPeHUS CKOJbXKEHWA, Cuna TPeHUs
8.13 NoKof, Apyrve Buabl TPeHUA
Cvna TAXKECTM W 3aKOH BCEMUPHOrO TATOTEHWS.
514 YCcKopeHwue CBO60AHOI0 NnajeHus
8.15 [OBmxeHne  nnaHetr  BoKpyr  ConHua.  [lepsad
' KOCMUYECKasa CKOPOCTb. HeBeCOMOCTb 1 Neperpysku
PaBHOBeCHe MaTepuanibHOM TOUKK. ABCOMOTHO TBEPAOE
810 Teno
PaBHOBecMe TBEPAOro Tena C 3aKPeniEéHHOM OCbio
847 BpaLLeHnsA. MOMeHT cunbl. LIeHTp TskecTn
8.18 Vmnynbc Tena. VismeHeHne nmnynsca. IMnynsc cunbl
8.19 3aKOH coxpaHeHus umnysnbca
8.20 PeakTnBHOe ABWXeHMe
8.21 MexaHun4yeckas paboTta 1 MOLLHOCTb
Pabota cwun  TSXeCTW, ynNpyroctu, TpeHus. CBA3b
8.22 3Heprum n paboTbl
) MMoTeHUManbHas  3Heprua  Tena, MOAHATONO  Hap
823 MOBEPXHOCTbLI0 3eMH
8.24 MoTeHUMaIbHas 3HEPrus CXXaTor NPYXXMHbI
5 KnHeTuueckass aHeprusi. Teopema O KMHETUYECKOM
825 3Heprum
8.26 3aKOH COXpaHeHNs MeXaHUYeCKOW SHePrum
MpakTnyeckune paboTsbl:
OnpepeneHvie cpefHein CKOPOCTU CKONbXeHUs Bpycka
WA [BVDKEHUS LlapuKa MO HaK/IOHHOW M0CKOCTU.
OnpepeneHvie YCKOpeHWs Tena Npu paBHOYCKOPEHHOM
8.7 [BVKEHMMN MO HAKOHHOW NJIOCKOCTHU.

WccnepgoBaHne 3aBMCMMOCTM NyTW OT BPEMEHW NpU
PaBHOYCKOPEHHOM [BMXXEHMM 6e3 Haua/lbHON CKOPOCTMW.
MpoBepka runNoOTe3bl: €CM MNpY  PaBHOYCKOPEHHOM
[BWKEHUN 6e3 Haua/lbHOWM CKOPOCTM MyTWM OTHOCATCA

KaKk pag  HeYETHbIX u4ucen, TO COOTBETCTBYHOLLME
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MPOMEXYTKM BPEMEHMW OAMHAKOBbI.
WccneposaHme 3aBUCMMOCTU CUJIbl TPEHUA CKOJbXEHUS
OT CWIbl HOPMaIbHOTO faBneHus. OnpefeneHve
KO3(h(hMumMeHTa TPEeHUA CKOMbXeHus. OnpegeneHve
XECTKOCTU NpY>XUHbI. OnpegeneHve paboTbl CUSbI
TPEHUS MNpPU  PaBHOMEPHOM  [BWXXeHWM Tenma Mo
FOPU30HTa/IbHON MOBEPXHOCTU. OnpefeneHne paboTbl
CUMbl  ynpyroctM  npu  noagbémMe  rpysa C
MCNONb30BAHNEM  HEMOABWKHOIO U MOABUXKHOIO
610K0B

®u3nyeckre ABNeHNS B NPUPOAE: MPUINBbLI U OTNVBSI,

8.28 ABKeHVe nnaHeT CONMHEYHON CUCTEMbI, PeakTUBHOE
[IBVXXEHME XKMBbIX OpraH13MoB
8.9 TexHMYecKMe  YCTPOCTBA:  CNMAOMETP,  AaTHMKK

NOJTIOXKEHNA, PAaCCTOAHNA N YCKOPEHUSA, PaKEThI

MEXAHWNYECKWVE KOJIEBAHVNA VN BOJIHbI

Koneb6atenbHoe ABvKeHne. OCHOBHble XapaKTepUCTUKK

21 KonebaHWii: nepuom, YactoTa, amnamTyaa
MatemaTunyeckuii n MPY>XUHHbIN MasTHUKW.
%2 MpeBpaLleHne aHeprum npu KonebaTenbHOM ABVKEHUN
3aTyxatowme KonebaHusi. BbIHY>XAEHHble KonebaHus.
23 Pe3oHaHc
MexaHun4eckme BoNHbI. CBOMCTBA MEXaHNYEeCKMUX BOJH.
MpofosibHble 1 NOMNepeyHble BOMHbI. [AMHA BOJHbLI U
24 CKOPOCTb eé pacrpocTpaHeHuns. MexaHU4eckune BOJHbI
B TBEPAOM Tese, CEMCMMYECKME BOSTHbI
9.5 3BYK. (POMKOCTb 1 BbiCOTa 3ByKa. OTpaXkeHue 3ByKa
9.6 MHpasByK v ynbTpasByk
MpakTnyeckune paboTbl:
OnpefeneHve  4acToTbl W rnepuoja  KonebaHwuii
07 MaTemMaT4ecKoro MasTHMKa.

OnpefeneHve  4acToTbl W rnepuoja  KonebaHwuii
MPY>XMHHOIO MasTHUKa
WccnepgoBaHve  3aBMCMMOCTM  nepuofa  KosebaHui
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MOABELLEHHOr0 K HWUTU Trpy3a OT [A/IMHbl HUTW.
WccnepgoBaHme  3aBMCMMOCTM  Mnepuoga  KonebaHwmia
MPY>XMHHOIO MasiTHMKa OT Maccbl rpy3a. [MpoBepka
He3aBNCUMOCTM nepuoga KonebaHwui rpysa,
NOABELLEHHOr0 K HWUTW, OT MacChl rpysa K XECTKOCTK
NPY>XXWHbI. /I3mepeHune yCKOpeHMs CBOGOAHOIO NaaeHms

du3nyeckne SBNEHMS B MPUPOAE: BOCNPUSATIE 3BYKOB

9.8 KMBOTHbIMI, 3EMNIETPSICEHME, CENCMWUYECKUE BOJHBI,
LlyHaMK, 3X0
09 TexHWUuYeckne YCTPOWCTBA: 3XOMOT, MCMONb30BaHUE

yNbTPasByKa B ObITY 1 TEXHUKE

SNIEKTPOMAIHUTHOE MNOJIE N SJIEKTPOMAIHUTHbBLIE BOJIHbI

DNEeKTPOMArHUTHOEe Mnosie. SNIEKTPOMArHUTHbIE BOJIHbI.

104 CBoWiCTBa 3/1EKTPOMArHMTHbIX BOJH
10.2 LLIKana 3neKTpoMarHUTHbIX BOJTH
AneKTpoMarHuTHasa npupoga cseta. CKOpPOCTb CBETa.
103 BO/HOBbIE CBOIACTBA CBETa
10 MpakTnyeckune paboTsbl:
10.4 N3yueHne CBOWCTB  3MEKTPOMArHUTHbIX BOMH C
MOMOLLbKO MOGW/ILHOTO TenethoHa
dusnyeckme SBNEHUS B Npupoge: 6uonormyeckoe
10.5 JenicTaue BMAMMOTO, YNbTPa(rOoNeTOBOrO n
PEHTIEHOBCKOr0 M3/yYeHNiA
TexHuyeckme YCTPOWCTBA: 1cnonbL30BaHue
106 3N1eKTPOMarHUTHbLIX BOJH [/19 COTOBOWA CBA3U
CBETOBbIE ABNEHNA
111 JNlyyeBas mogenb cBeTa. VICTOYHNKM CBETa
11.2 MpsmMonunHeitHoe pacnpocTpaHeHMe CBeTa
113 OTpaxkeHne ceTa. [110cKoe 3epKasio. 3aKOH OTpaXeHUs
11 ' ceeTa
114 MMpenomneHve cBeTa. 3akOH MpPefioMfeHNs CBeTa.
' [MonHoe BHYTPEHHee OTpaXkeHMe cBeTa
115 JNnHza. Xop nyyei B nnH3e
11.6 OnTnyeckasa cuctema (poToarnnapara, MMUKpPOCKona W
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Teneckona
na3 Kak onTtuyeckad cucrtema. bnnsopykoctb u
. [1aIbHO30PKOCTb
Pa3nioxeHne 6enoro cseta B crekTp. OnbITbl HbtOTOHA.
118 CnoxeHue cnekTpasibHbIX LBETOB. [lncnepcus ceeta
MpakTnyeckune paboTbl:
ViccnepoBaHve — 3aBUMCUMMOCTM  yrfia — OTpaXkeHus
CBETOBOIO /lyya OT Yyrna nafeHus.
M3yueHne XapaKTepucTUK WU300pakeHWUs npeameta B
MN/IOCKOM 3epKarie.
ViccnepoBaHve — 3aBMCUMMOCTM  yrna  NPenomMieHus
CBETOBOrO Nyya OT yrna nageHus Ha rpaHuue «Bosgyx —
11.9 CTeK/10».
MonyyeHe n306paXKEHUA C MOMOLLLI CO6MpatoLLEeit
JINH3bI.
OnpepeneHve (OKYCHOrO PacCTOfHWUA M OMTUYECKOM
CWNbl COOMPALOLLIEI TNUH3bI.
OnbITbI NO pPa3NoXeHUt0 6eNnoro cBeTa B CMEKTP.
OnbITbl MO BOCNPUATUIO LBETA MPEAMETOB MNpU UX
Hab/Il0AeHUN Yepes LBETOBbIE (PULTPBI
dunsunyeckne aBneHNa B npupoje: 3atMeHnsa ConHua u
11.10 JlyHbl, LBeTa Tes, ONTUYECKME SABNEHWUA B aTMocdepe
(uBeT Heba, pethpakums, pagyra, MMpax)
TexHuyeckme YCTPOWCTBA: 04KMU, nepuckon,
i (poToannapar, oNTUYeCKne CBETOBOADI
KBAHTOBBIE ABJIEHNA
121 OnbITbl Pesepthopga 1 nnaHeTapHas MOAeNb aToma.
' Mogenb atoma bopa
25 VcnyckaHve v nornowleHne cseTa aToMoOM. KBaHTbI.
12 te JNnHeliyaTble cnekTpbl
12.3 PagmoakTBHOCTb. Asb(ha, 6eTa- 1 ramma-usnyyeHus
CTpoeHve atomHoro sagpa. HyknoHHaa Mopenb
124 aToMHoro sgpa. 3oTonbl
12.5 PagnoakTuBHble NpeBpaleHud. NMepuop nonypacnaga




89

aTOMHbIX siaep

AnepHble peakumn. 3aKoHbl COXPaHEHWs 3apsg0BOro M

12.6
MaccoBOro yucen
12.7 SHeprua cBA3n aToMHbIX a4ep. CBA3b Macchl U 3Heprum
) Peakunn cvHTe3a n geneHus agep. VICTOYHUKK 3Heprum
128 ConHua U 3B&3
fAnepHasd  aHepreTvka. [elicTBME  PajMOaKTUBHbIX
129 N3/TyYeHWIN Ha XKMBbIE OpraHn3Mbl
MpakTnyeckune paboTbl:
HabntofeHne CNAOWHbLIX W JIMHEAYATbIX CMEKTPOB
N3/yYeHus.
12.10
ViccnepoBaHve TPEKOB: W3MEpeHWe 3HEepruv Yactuubl
Mo TOPMO3HOMY MyTH (Mo oTorpamsam).
3mepeHve pagnoakTMBHOIo hoHa
dusnyeckne ABNEHUS B NPUPOAE: eCTECTBEHHbIN
PaLN0aKTUBHBIV (hoH, KOCMMNYecKme nyun,
12.11 PafnoaKTMBHOE UM3NyYeHWe TMPUPOAHbIX MWHEPAOB,
[elCTBMe pPagMOaKTUBHLIX W3YYEHUA Ha OpraHu3m
yenoBeka
1912 TexHuyeckume YCTPOIACTBA: CNeKTpocKon,

VHAVBWAYa/bHbIA [O3UMETP, KaMepa BuibcoHa
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NMPOBEPAEMBbBIE HA OI'3 N0 ®N3NKE TPEBOBAHUNA K
PE3Y/IbTATAM OCBOEHMA OCHOBHOW OEPA3OBATE/IbHOW
NMPOIrPAMMBbI OCHOBHOI'O OBLLLIEI' O OBPA3OBAHUNA

Kopg
NpoBEPSEMOro
TpeboBaHWs

MpoBepsieMble TpeboBaHMs K NPeAMETHbIM pesy/ibTaTam
6a30B0Oro YpoBHS 0CBOEHWNSA OCHOBHOM 06pa3oBaTe/IbHOM
NnporpaMmbl OCHOBHOr0 06LLero o6pazoBaHuns Ha ocHoBe P OC

MoHMMaHMe  ponnM  (M3MKM B HAyyHOW  KapTWHE  MUpa;
chopMMPOBAHHOCTb 6a30BbIX MPEACTaBNEHNA O 3aKOHOMEPHOW CBA3M
M MO3HABaEMOCTM SIBNEHW/ NPMPOAbl, O POMM 3KCMEpMMeHTa B
(hM3MKe, 0O CcUCTemMOOOpasyloLled ponnm  (U3NKM B PasBUTUM
ECTECTBEHHbIX HayK, TEXHMKM W TEXHONOruin, 06 3BOMHOLMM
(OM3MYECKNX 3HAHWUA U MX PONN B LIENOCTHOM eCTECTBEHHOHAYUHOM
KapTHE Mupa, O BKMafe POCCUACKMX W 3apyBeXHbIX Y4YEHbIX-
(hM3MKOB B pa3BMTUE HayKW, OOBACHEHME MPOLIECCOB OKPYXKAHOLLEro
MMpa, Pa3BUTHE TEXHWUKMN 1 TEXHONOT A

3HaHMs O BMAax MaTepum (BELLECTBO W MNOJME), O ABMXKEHUM KaK
Cnocobe CyLLEeCcTBOBaHNSA MaTepum, 06 aTOMHO-MOJIEKYIAPHOI TeopUi
CTPOEHMS BeLLeCTBa, O (PM3MYECKON CYLIHOCTU SABNEHWUIA NPUPOAbI
(MexaHMYeCcKnX, TEnoBbIX, 3MEKTPOMArHUTHbIX W  KBaHTOBbIX);
YMeHVMe pa3nnyath ABIEHNSA NO ONUCaHUI0 UX XapaKTePHbIX CBONCTB W
Ha OCHOBE OMbITOB, EMOHCTPUPYHOLUMX AaHHOE (IU3NYECKOE SIBNEHUE;
YMeHVe pacrno3HaBaTb NPOsiB/ieHNe U3YUYeHHbIX (U3NYECKUX ABIEHNI
B OKPY)aloLeM Mupe, BblAenss WX CyLWeCTBEHHble CBOWCTBa
(Npu3HaKn)

BnageHne ocHoBaMM MOHATUIAHOTO annapata WM CMMBOSIMYECKONO
f3blKa (PU3MKN W UCMONb30BaHME MX ANS PELLeHUst YYebHbIX 3aaad;
YMEHVE XapaKTepu3oBaTb CBOWCTBA Tef, (IM3NYECKUE SBMEHUA W
MPOLIECCHI, UCMOMb3YA (yHAAMEHTa/IbHbIE U AMMUPUYECKME 3aKOHBI

YMeHMe OnncbIBaTb N3yyYeHHble CBOVCTBa TeN u (*)I/I3VI‘-IGCKI/IG ABMEHNA,

ncnoJsib3ys (*)VISI/I‘-IGCKVIG BE/MNYNHbI

BnageHve OCHOBamMW METOAOB Hay4yHOro Mo3HaHus C  YYETOM
cobnofeHna npasun 6e3onacHOro Tpyga: HabnogeHne unyeckmx
ABNEHWNNA:

YMEHME CamMOCTOATENIbHO COOMpPaTh 3KCMEPUMEHTA/IbHYHO YCTaHOBKY
M3 faHHOro Habopa 060pyfoBaHUA MO MHCTPYKLUW, OMUCLIBATbL XO[,
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OMbITa 1 3annCbIBaTb €ro pesynbTaTbl, (HOPMYNIMPOBaTb BbIBOAbI;
NpoBeAeHME NMPAMbIX U KOCBEHHBIX M3MEPEHUI (HU3NUYECKNX BENIUUNH:
YMEHMe NMaHMpoBaTb  WM3MEPEHUs, CaMOCTOSITENbHO  CO6UpaTb
9KCMEPUMEHTA/IbHYHOD  YCTaHOBKY MO  WMHCTPYKUWUW,  BbIMUCAATb
3HaYeHMe BEIMYMHbI M aHaM3MPOBaTb MOMYYEHHble Pe3ynbTaTbl C
YYETOM 3afjaHHOW NOrPELUHOCTY Pe3y/bTaTOB M3MEPEHUA,
NMPOBEAEHNE  HECMOXHbIX  3KCMEPUMEHTa/IbHbIX  UCCMEA0BaHWA;
CamMOCTOSITE/IbHO  COOMPaTb  3KCMEPUMEHTa/IbHYH)  YCTAaHOBKY MU
NPOBOAUTbL  WUCCMeAOBaHWE MO MHCTPYKUMW,  MpPeAcTaBsATb
MOMYYEHHbIE 3aBUCMMOCTU (DM3NYECKUX BEIMUMH B BuAe Tabnuy u
rpatMKoB, yUYnTbIBaTb NOrPELLUHOCTY, AeNaTb BbIBOAbI MO pe3ynbTaTtam
ncenefoBaHus

MoHMMaHWe  XapaKTepHbIX  CBOWCTB  (PM3UYECKUX  MOfenei
(MaTepuasibHas Touka, abCOMOTHO TBEPLOE TeNo, MOAENU CTPOEHUS
rasoB, >XWAKOCTeA W TBEPAbIX Ten, MiaHeTapHas MOAeNb aroMma,
HYK/TIOHHas MOfeflb aTOMHOrO f4pa) U yMeHue MpPUMEHATb UX LANs
06bACHEHUS PU3NYECKMX NPOLLECCOB

YMeHne 00bACHSATb (PU3NUYECKME MPOLLECChl U CBOIWCTBA Tes, B TOM
uncne U B KOHTEKCTE CUTyauuili NPaKTUKO-OPUEHTUPOBAHHOIO
XapaKTepa, B YaCTHOCTM, BbISBNATb NPUUNHHO-C/IEACTBEHHbIE CBS3U U
CTPOUTbL 06BACHEHME C OMOPOIA HA U3YyUYeHHbIE CBOCTBA (DU3NYECKMX
SIBNEHUIA, PU3NYECKIME 3aKOHbI, 3aKOHOMEPHOCTU U MOJENN

YMeHMe pewatb pacuyéTHble 3agaum (Ha 6ase 2 — 3 ypaBHEHWIA),
MCNONb3yst  3aKOHbl U (DOPMy/bl, CBSI3bIBAKOLLME  (PU3MYECKME
BE/IMUMHbI, B 4YaCTHOCTW, 3anuCbiBaTb KPaTKOE YC/MOBMUE 3adauu,
BbISIBNSATb HEAOCTalOLWME AaHHble, BblOMPaTb 3aKOHbl M (POPMYIbI,
HeobXoauMble ANS eé peLleHns, NCNo/b30BaTb CNpPaBOYHbIE AAaHHbIE,
NPOBOAUTL PacyéTbl U OLEHMBaTb PEaIMCTUYHOCTb MO/TYYEHHOr 0
3Ha4YeHMs (DM3NYECKOIN BENIMUNHBI, YMEHUE ONpPeaensiTb Pa3mMepHOCTb
(h1M3MYECKOI BENNUNHBI, NONYYEHHOW NPU PeLLeHnI 3a4a4um

YMeHVe XapaKTepu3oBaTb MPUHLMMbI  AEACTBUSL  TEXHUYECKUX
YCTPOWCTB, B TOM YWUC/ie GbITOBbIX NPUGOPOB, M MPOMbILLIEHHBIX
TEXHO/IOrMYECKMX MPOLLECCOB MO MX OMMCAHMIO, UCMOMb3Ys 3HAHUS O
CBOWCTBAX (IM3NYECKUX SBNEHUIA W HeobXoauMmble (U3NYECKUe
3aKOHOMEPHOCTY
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10

YMeHMe MCMNoMb30BaTb 3HAHMS O  (IM3NYECKUX  SABNEHMSX B
MOBCEHEBHOM >KM3HM ANnd  obecnevyeHuss 6e30MacHOCT  Npw
obpalleHnn € ObITOBbIMM  MpubopaMn U TEXHUYECKUMU
YCTPOWCTBaMM, COXPaHEHUs 3[0pOBbS W  COGMOAEHUS  HOPM
9KOMOrMYecKOro MOBeAEeHNS B OKpPYyXKalolleil cpeae; MNOHWMaHue
Heo6X04MMOCTM MPUMEHEHUS LOCTUXKEHUA (PU3MKM W TEXHOMOIMNiA
ANS paLyoHa/IbHOr0 NPUPOA0NO/NbL30BaHNS

11

OnbIT Moucka, nNpeobpa3oBaHUst W NPeACTaBNEHUS MHGOPMaLUK
(hM3MYECKOro CcoaepXXaHus C  UCMOo/b30BaHMEM MHMOPMALMOHHO-
KOMMYHUKATMBHbIX TEXHOMOMMIA; YMEHME OLIEHUBATb [JOCTOBEPHOCTb
MOMYYEHHOW WH(OPMaLMN Ha OCHOBE WMEKLWMUXCS 3HAHUA 1
AONOMHUTENbHBIX ~ UCTOYHWKOB,  YMEHMe  WCMNOMb30BaTb  Mpwu
BbINO/THEHUM YYEOHbIX 3afaHuii Hay4HO-NOMYNsSPHYH NUTEpaTypy
(hM3NYECKOro COAepXKaHus, CnpaBOYHbIE MaTepuasibl, Pecypcbl CeTu
WHTepHeT; BnadeHue 6a30BbIMW  HaBblKamMy  Npeobpa3oBaHus
MHOpMaLMN M3 OAHOW 3HAKOBOW CUCTEMblI B APYrYH; YMeHMe
co3flaBaTb COOCTBEHHbIE MWCbMEHHbIE W YCTHbIE COOOLLUEHMS Ha
OCHOBE MHOPMaLMKN N3 HECKO/IbKUX NCTOYHMKOB
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NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NPOBEPAEMbIX HA OI'3

Mo PN3NKE
Kog MpoBepseMblil 3N1EMEHT COAepXXaHUsA
1 MEXAHNYECKWE ABNEHUA
MexaHunuyeckoe [BWXKeHue. MarepuanbHaa Touyka. Cuctema  OTCYéTa.
L OTHOCUTENBHOCTb ABWKEHNA
PaBHOMepHOe 1 HepaBHOMepHOoe ABWKeHue. CpedHas cKopocTb. dopmyna ans
1.2 BbIUMC/IEHNS CPefHen ckopocTu: v = S/t
PaBHOMEpPHOE MPSMOSIMHEHOE ABMXXEHMe. 3aBUCUMOCTb KOOPAMHATbI Tena oT
BPEMEHM B C/lyYae paBHOMEPHOI0 NPSMOIMHENHOTO ABUKEHMS:
13 x)=x,+vt
padky 3aBMCUMOCTM OT BPEMEHW A7 MPOEKLMN CKOPOCTU, MPOeKLum
nepemMelleHns, NyTW, KOOPAWMHATbI MpU  PaBHOMEPHOM  MPSMOIMHEAHOM
ABWKEHUN
3aBMCMMOCTb KOOpAMHATbI Tefla OT BPEMEHW B Cflyvyae PaBHOYCKOPEHHOrO
MPAMOJIMHENHOT O ABUXKEHUS:
£
SO =vy, v t+a 5
dopmynbl ANa NPOeKuUn nepemMeLLeHns, MPOeKUUM CKOPOCTM U NPOEKUUn
YCKOPEHUSA NPU paBHOYCKOPEHHOM NPSMOIMHENHOM [BUKEHUN:
1.4 axlf.r}=um-r—~ﬂr-%
v Af)=ut,, +a, -1,
a. (t)=canst,
v:.,: - “1_1-: =2a.s,
paky 3aBUCUMOCTM OT BpPeMEHW [1A MPOEKUUU YCKOPEHUS, MpPOoeKLnum
CKOPOCTW, MNPOEKLUMM MepemeLLeHns, KOOpAMHaTbl MNpU  pPaBHOYCKOPEHHOM
NPAMOIMHEHOM [BUXEHNN
CsobogHoe nafeHve. ®Popmysibl, ONMCbIBalOLLME CBOOOLHOE MafeHue Tena no
1.5 BepTUKaNM (O4BWXKEHMe Tena BHM3 WM BBEPX OTHOCUTENIbHO MOBEPXHOCTU

3emnu). padvky 3aBUCUMOCTM OT BPEMEHM [/ MPOEKLMM YCKOPEHUS,
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MPOEKLMN CKOPOCTWM 1 KOOPAMHATbI NpW CBOGOAHOM MafeHWn Tena Mo

BEPTUKAM

CKOpOCTb PaBHOMEPHOIO [BMXKEHWSI Tena MO OKPYXHOCTW. HanpaeneHue
CKopoCTH.
dopmyna Ans BbIMUCNEHWUS CKOPOCTU Uepe3 pafnyc OKPYXXHOCTU W Mepuof

obpatleHuns:
2nR
e

LIeHTpoCcTpeMnTENbHOE — YCKOPeHMe. HanpaBneHue LEHTPOCTPEMUTENLHOIO
ycKopeHusi. dopMyna 15 BbIYMCNEHUS YCKOPEHMS:

1.6
2
L
=R
dopmyna, CBA3bIBaOLLAA Nepuog U 4acToTy 0bpaLLeHns:
1
V==
T
Macca. NnoTHoCTb BellecTsa. Popmyna A9 BbIYUCIEHNA MNOTHOCTU:
m
17 P
1.8 Cuna — BeKTOpHas u3snyeckas sennymHa. CnoxxeHue cun
1.9 FBneHne nHepumu. MNepsblil 3aKOH HblOTOHA
BTopoit 3aKoH HbHOTOHa:
Fam-§
1.10
CoHanpas/fieHHOCTb BEKTOpA YCKOPEHUSA Tena 1 BeKTOpa CU/ibl, AeCTBYIOLLEN Ha
Teno
B3avmopericteue Ten. TpeTuii 3akoH HbloTOHa:
F, 4=-F
1.11 2 1-+2
112 TpeHne NOKOA N TPeHMe CKOMbXKeHNA. Popmyna Ana BblYUCNEHUA MOAYNSA CUlbl

TPEHUA CKOMIbXKEHUA:
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Hehopmaums Tena. Ynpyrue wu Heynpyrve fedopmaumn. 3akoH Ynpyrom
Aetopmaumm (3akoH MNyka):

1.13 F=k-Al
BcemnpHoe TAroteHme. 3aKoH BCEMUPHOTO TATOTEHUA:
My - M
F=G.—1 =
R-
1.14 Cuna TAXeCTU. Y CKOpeHvie CBOOOLHOr0 NageHus.
dopmyna Ana BbIMUCIEHNS CUMbI TSHKECTU BONN3M NOBEPXHOCTM 3emnn: F = mg.
JBwxeHne nnaHeT BoKpyr ConHua. NepBad KocMmyecKass CKOpPOCTb.
HeBecomoCTb 1 neperpysku
IMnynbC Tena — BEKTOPHasA PU3NYecKas BeIMumHa.
1.15 P=my
Mmnynbc cuctembl Ten. M3ameHeHve umnynsca. MiMnynsc cunbl
3aKOH CoXpaHeHus UMy bca Ans 3aMKHYTOW CUCTEMbI TeN:
1.16 D=yl +1,0; =const
PeaKTnBHOe ABWXeHMe
MexaHunuyeckas paboTta. Popmyna Ans BblMUCIEHNS paboTbl CUbI:
A=Fsosa
MexaHn4ecKas MOLHOCTb:
1.17
v=2
R -
KunHeTnyeckasa 1 noteHuuansHaa aHeprusa. dopmyna ansa BblUUCIeHNS
KMHETWUYECKO SHEpruu:
3
1.18 -
E,=—
" 2

Teopema 0 KMHETUYECKOI aHeprun. dopmyna Ans BbIYUCIEHUS NOTeHLManbHOI
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SHEprum Tena, NOAHATOro
Hapa 3eMnéi:

E__,_, =mgh

1.19

MexaHunyecKasa sHeprus:

E=E,+E,

3aKOH COXPaHeHUs MeXaHUYEeCKoi aHeprum. dopmMyna /1 3aKOHa COXPaHeHNs

MEXaHWYEeCKOI 3HepPrin B OTCYTCTBUE CUA TpeHus: E = const.
MpeBpaLLeHre MeXaHUYECKO 3HEPT M MPU HAMYMKN CUNbI TPEHUS.

1.20

[MpoCTble MexaHU3MbI. «30/10TOe MPaBU/I0» MEXaHUKN.
Pbiyar. MomeHT cunbl; M - FI.
Ycnosve paBHOBECUSA pblyara:

M +M,; +..=0
MoABWKHBIN 1 HENOABWKHbIN 6110KK1. K[, NpOCTbIX MeXaHW3MOB,

'I-'i = '-jﬂ'ﬂ-s'i'ﬂim

‘iﬂ'b_ﬂd’ﬂ!ﬂﬁi

1.21

[asneHve TBEPAOro Tena.
dopmyna Ana BbIMUCNEHUA AaBeHUA TBEPLOro Tena:

p= F
5
[aBneHue rasa. ATMocthepHoe [aBieHue.

MapOCTaTUYECKOE [JaBIEHNE BHYTPY XKMAKOCTH.
dopmyna /19 BbIYUCIEHNS AaBNEHUS BHYTPU XMAKOCTU:

P=peh+Pom,

1.22

3akoH Mackans. MmapaBnnyecknii npecc

1.23

3akoH Apxumega. Popmyna Ana  OnpeaeneHVst  BbITa/IKMBAIOLLEN
AEACTBYIOLLIEN Ha TeNo, NOrPY>KEHHOE B XXMAKOCTb UK ras:

Fage =PEV

Ycnosue nnaBaHua Tena. lnasaHue Cy0B 1 BO34yXoniaBaHue

CUNbI,
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1.24

MexaHuuyeckme KonebaHus. AMNAUTYAa, Nepuoj W yactoTa KosnebaHWid.
dopmyna, cBA3bIBatOLLAas YaCcTOTY 1 Nepuog KonebaHwii:
]

V=—

T

1.25

MaTteMaTuyecknii 1 MPYXWHHbIA MasaTHUKK. [peBpalleHne 3Heprun npu
KoniebaTeNlbHOM ABVKEHUN

1.26

3aTyxatoLime KonebaHus. BbIHYXaeHHble KonebaHus. Pe3oHaHC

1.27

MexaHuuyeckne BO/HbI. [PoAoNbHbIE U NOMepeyHble BOMHbI. [AnHa BOMHbI 1
CKOPOCTb PacrnpoCcTPaHeHWs BO/HbI:

A=uvT

1.28

3ByK. 'POMKOCTb M BbicOTa 3ByKa. OTpaXkeHue 3BYKOBOW BO/HbI Ha rpaHuLe
ABYX cpefl. VIH(hpa3ByK 1 yNnbTpasByK

1.29

MpakTunyeckne paboThbl

3mepeHne cpefHeil NAOTHOCTM BELLECTBA; apXMMEOOBOW CWMbl; YXECTKOCTU
NPY>XVHbI; KO3MUMEHTA TPEHUA CKOMbXKEHMS; paboTbl CUMbl TPEHWUS, CUMbl
YMNpPYyrocTn; CpeaHeli CKOPOCTU [ABMXEHMS 6pycKa MO HaKNOHHOW MI0CKOCTH;
YCKOpeHnst 6pycka npu ABVXKEHMU MO HAKNOHHOM MNOCKOCTW; 4acTOTbl W
nepuoga KonebaHWn MaTeMaTUYecKoro MasTHMKA, 4acToTbl W nepuoaa
KonebaHWin NPY>XXMHHOIro MasiTHMKa; MOMEHTa CW/bl, AECTBYHOLLErO Ha pblyar;
paboTbl CWbl YNPYrocT nNpuv noabéMe rpys3a C MOMOLLbH HEMoABUXHOI0O
6n0okKa; paboTbl CUMbI YNPYTroCcTX NpY NOAbEME rpy3a C NOMOLLbI NOABWMXXHOIO
6/10Ka.

ccnegoBaHue 3aBUCMMOCTM apXMMEAOBON CWMbl OT 06bEMA MOrpY>XXEHHOW
4yacTu Tena v OT MAOTHOCTU XWNAKOCTW; HE3aBNUCMMOCTM BbITaNKMBAIOLLEN CUJbI
OT Macchbl Tefa; CU/bl TPEHUS CKOJbXEHWS OT CW/bl HOPMaNbHOI O AaBNEHUSA U OT
pofa MOBEPXHOCTW; CWUMbl YNPYrOCTW, BO3HMKAIOLLEA B NPYXXUHE, OT CTEneHu
aedopmaumMn NpYyXXnHbl, YCKOPeHUs BpycKa OT Yria Hak/oHa HarpaB/sitoLLEN;
nepuofa (4acToTbl) KONeGaHUi HATAHOIO MasTHMKA OT [A/IMHbI HUTW; Nepuoja
KoNnebaHNn MPY>KMHHOr0 MasiTHMKa OT MacCbl Fpy3a U XXECTKOCTW MPYXWHbI;
nccnefoBaHMe He3aBMCMMOCTM Mepuofa KonebaHuii HUTSHOro MasiTHMKa OT
Macchl rpy3a. [poBepKa ycnoBus paBHOBECUS pblyara

1.30

du3nyeckne SBNEHUS B NPUPOAE: NPUMEPbl  [BVXKEHUS C  Pa3NYHbIMM
CKOPOCTAMY B XKMBOWA 1 HEXMBOIA Npupoge, AelACTBME CIMbl TPEHMS B MPUPOZE M1
TEXHWUKE, NPUAMBbI U OT/IMBLI, [BVKEHME nnaHeT CONHEYHON CUCTEMBI,
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PEaKTUBHOE [BUKEHME XXMBbIX OPraH13MoB, pblyaru B Tefle YenoBeka, BAUsSHME
aTMOC(hepHOro [JaBfieHWs Ha >XMBOW OpraHu3M, nnaBaHWe pbld, BOCMPUATME
3BYKOB XXMBOTHbIMU, 3eM/IETPACEHME, CENCMUYECKIME BOSHbI, LlyHaMU, 3X0

TexHnyeckme ycTpoiCcTBa: CNMAOMETP, AATYMKU MOMOXKEHWS, PaCCTOSHUA 1
YCKOPEHUS, AUHAMOMETP, MO/ALIMMHUKA, PaKeTbl, pblyar, MOABUXHbIA 1
HEMOABWXXHBbIA G/10KN, HaKMNOHHAs MIOCKOCTb, NMPOCTble MeXaHW3Mbl B ObITY,

L3l coobLyaroLmecs cocypbl, YCTPOMCTBO BOAOMPOBOAA, MMApPaB/MYECKMA npecc,
MaHoMeTp, 6apoMeTp, BbICOTOMEpP, MOPLLUHEBON Hacoc, apeomeTp, 3X0NoT,
MCNOMNb30BaHVeE YbTPasByKa B ObITY U TEXHUKE

2 TEMNOBbIE ABJIEHNA
OCHOBHble  TMOJIOXEHMSI  MOMEKY/IAPHO-KMHETUYECKOW  TEOPUM  CTPOEHUSA

2.1 BewlecTBa. Mogenn TBEPAOro, XMAKOro 1 ra3oobpas3HOro COCTOSHWUIA BELLECTBa.
KpucTannnyeckne n amopHble Tena

25 [BmxeHne uyacTuy BewectBa. CBA3b CKOPOCTM [ABWXKEHUA YacTul, C

' TemnepaTypoii. bpoyHoBCKOe ABMXeHMe, andhdy3ns

2.3 CmMaumBaHune 1 KanunnsapHble ABNeHns

24 TennoBoe paclUnpeHne u cxaTue

2.5 Tennosoe paBHoOBecKe

) BHYTpeHHsI 3Heprus. PaboTa u Tensonepefaya Kak Crnocoobl M3MeHeHWs

© BHYTPEHHEN 3Heprum

2.7 Buabl Tennonepefayn: TenIONPOBOAHOCTb, KOHBEKLMSA, N3NTyUYEHNe
HarpeBaHne u1 oxnaxpgeHue Ten. Ko/ivyectBo  TennoThbl.  Y[enbHas
TEN/I0EMKOCTb:

2.8
Q=cm\1,—1)
3aKOH COXpaHeHWs 3HepruyM B TEeM/OBbIX Mpoueccax. YpaBHeHWE TenjoBoro
GanaHca:

2.9
O+0, +..=0
WcnapeHne n koHAeHcaums. V3mMeHeHWe BHYTPEHHeW 3Hepruyv B npouecce

210 ncnapeHnss K1 KoHgeHcaumn. KuneHve XXUAKOCTW. Y[enbHasa Tennora

napoo6pasoBaHus: L = Q/m
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2.11

BnaHoCTb BO3ayxa

2.12

MnaBneHWe W KpuUcTanam3aums. W3mMeHeHWe BHYTPEHHe SHeprun npu

NNaBAEHUN N KpUCTaINN3aUNK. Y enbHaa TennoTta nnaBneHus:

. O

A=—

i

2.13

BHYTpeHHAS 3Heprns cropaHnsa Tonanea. Y aenbHasa TennoTa CropaHus Tonavea:
q=0Q/m

2.14

MpyHUMNbI paboTsl TeNoBbIX Asurateneid. KM tensoBoro gsuratens

2.15

MpakTuyeckne paboThbl

3mepeHne yaenbHON Tenn0EMKOCTM METa/IIMYeCKOro LUAMHAPA, KOMMYecTsa
TENnoThbl, MOMYYEeHHOr0 BOAOW KOMHATHOW TemrepaTypbl (MKCMPOBAHHOI
MacCbl, B KOTOPYK OMYyLIEH HarpeTblii UWAUHAP, KOMMYecTBa TEmmoThl,
OTAAHHOTO HarpeTbiM LMAWHAPOM, MOC/e OMyCKaHWs ero B BOAY KOMHATHOA
TemnepaTypbl; OTHOCWUTENbHOM BNAXHOCTU BO3AyXa, YAENbHOW TEnnoThl
NnaBneHns nbfa. ViccnegoBaHue U3MeHeHWs TemnepaTypbl  BOAbl  Npw
Pa3NNYHbIX YCMOBUSX; SIBMIEHWS TENNO06MEHa MpW CMELLMBAHUM XONOAHOW 1
ropsiyeii BoAbI; NpoLiecca ucnapeHus

2.16

dusnyeckne SIBNEHUS B NMPUPOAE: MOBEPXHOCTHOE HATSXKEHME M KanunnspHble
SIBNEHNst B NpuUpoze, KpUCTanibl B Npupoae, uanydeHne ConHua, 3amep3aHue
BOJ0EMOB, MOPCKMe 6pu3bl; 06pa3oBaHMe Pochl, TyMaHa, MHes, CHera

2.17

TexHMYeckne yCTPOACTBA: Kanunnspbl, NPUMEPbI UCMONb30BaHMS KPUCTa/OB,
YKMKOCTHbIA TEPMOMETP, AaTUMK TeMMepaTypbl, TEPMOC, CUCTEMA OTOM/EHUS
[lOMOB, TMIPOMETPbI, MCUXPOMETP, MapoBas TypbuHa, ABUraTeNb BHYTPEHHErO
CropaHus

SNIEKTPOMAIHUTHbBIE ABNEHNA

3.1

AnekTpusauus Ten. [1Ba BUaa 3NeKTPUYHECKUX 3aps0B

3.2

B3avMopeiicTBue 3apsKeHHbIX Ten. 3akoH KynoHa

3.3

3aKOH COXpaHeH1A 31eKTPNYeCKOoro 3apsaja

3.4

AnekTpnyeckoe none. HanpsXKEHHOCTb  3M1eKTpMYeckoro nons. MpuHUmN
CYneprno3nLun aNeKTPUYECKNX Noneli (Ha KayeCTBEHHOM YPOBHE)

3.5

Hocutenn anekTpuuecknx 3apsaoB. [eicTBMe 3MeKTPUYECKOro Monfs Ha
ANeKTprYecKue 3apsapl. MPOBOAHUKN U AN3NEKTPUKN
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MOCTOSHHBIN 3NeKTPUYECKUiA TOK. [eCTBUS aNeKTpMUecKoro Toka. Crna Toka.

HanpsyeHne.
3.6 I=qg/t,U=Alq
DNeKTPUYECKOE COMPOTUB/IEHUNE. Y AeNbHOE 3N1eKTPUYECKOe CONPOTUBIIEHME:
3.7 R =pl/S
38 3akoH Oma An1s yyacTka anekTpudeckon uenu: 1 = U/R
MocnepoBatensHoe coeiviHeHME NPOBOAHUKOB:
I, =I1,, U=U;+U,;: R=R +R,
3.9 MapannensHoe coefuHeHVe NPOBOAHNKOB PaBHOI0 COMPOTUBEHNS:
U=UsI=L+I;R="2.
CMeLLaHHble coefiMHeHNs NMPOBOAHMKOB
3.10 PaboTa 1 MOLLHOCTb 3n1eKTpryeckoro Toka. A = Ult, P = Ul
3akoH [xoyna — JleHua:
3.11 O=I1"‘R:t
312 OnbIT JpcTega. MarHMTHOe nose NPAMOro MNPOBOAHMKA C TOKOM. JIMHWUK
' MarHUTHON MHAYKUMM
313 MarHuTHoe none MOCTOSHHOrO MarHuTa. B3aumogelicTBre MOCTOAHHbIX
' MarH1TOB
3.14 [lelicTB/E MarHUTHOrO MoAs Ha NPOBOAHMK C TOKOM
3.15 OnbITbl Papages. ABNeHNe 3NeKTPOMarHUTHOM MHAYKUMK. Mpasuno JleHua
MpakTnyeckme paboThbl
i3mepeHvne  3M1eKTPUYECKOro  COMPOTMB/IEHUA  Pe3nUCTopa;  MOLLHOCTM
316 3NIEKTPUYECKOr 0 TOKA; PaboTbl 3N1EKTPUYECKOrO TOKa.

MccnegoBaHme 3aBMCUMMOCTM  CWMbl TOKA, BO3HMKAKOLLETO B MPOBOAHUKE
(pesncTopsbl, NaMmnoyka), 0T HanpsKeHWst Ha KOHLaX NMPOBOAHMKA; 3aBUCMMOCTY
COMPOTMB/IEHUSA OT A/IMHbI MPOBOAHMKA, N/IOLWAAN €r0 NMOMEPEYHOro CeYeHms 1
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Y[eNbHOro CONnpPOTUBEHWS.

[MpoBepKa npaswnia Ans 3N1eKTPUYECKOro Harnps>XeHUs npy nocnefoBaTe/IbHOM
COeAMHEHNN MNPOBOAHWMKOB; MpaBwufia A9 CUMbl 3/IEKTPMYECKOro TOKa Mpu
napan/ieNlbHOM COeAUHEHNI NMPOBOAHNKOB (PE3UCTOPbI U NaMMoyKa)

du3nyeckne SBNeHUs B NPUPOAE: 3NeKTPUYECKMe sBNeHMs B aTMocdepe,

3.17 3NEKTPUYECTBO XMBbIX OPraHW3MOB, MarHUTHOe nose 3emnu, Lpeid nostcos,
pO/Ib MarHUTHOI O NOAA 419 XXU3HU Ha 3emne, NONAPHOe CUAHME
TexHuYecKne YCTPOMCTBA: 3/IEKTPOCKOM, aMrnepmeTp, BOSIbTMETP, PeocTar,
CUETUMK  3NIEKTPUYECKOW  3HEPruKn,  31EeKTPOOCBETUTENbHbIE  MPUOOPSI,

3.18 Harpesate/ibHble aneKTponpuoéopsbI (npumepsl), 3NeKTPUYeCKme
npefoxXpaHuUTeNn, 3NeKTPOMAarHWUT, 3/1eKTPOABUraTeNlb  MOCTOSAHHOIO  TOKaQ,
reHepaTop NOCTOAHHOIO TOKa

3.19 ONeKTPOMarHUTHbIe BO/HbI. LLIKana 3nekTpoMarHUTHbLIX BOTH

3.20 NyyeBas mogenb ceeta. MNpsMonHeHOe pacnpocTpaHeHre ceeTa

3.21 3aKOH oTpaxkeHud ceeTa. ['110cKoe 3epKano

3.22 MpenomneHne ceeTa. 3aKOH NMPeNOM/IEHMA CBeTa

3.23 Jvcnepcusa ceeTa
JNnHza. Xog nyyein B nMH3e. POKYCHOE pacCTosiHWE NIMH3b. OnTuyeckas cuna

324 nnH3bl D = 1/F

3.25 ["na3 Kak ontuyeckas cuctema. OnTuyeckmne Npuoopsl
MpakTnyeckme paboThbl
3MepeHne OMTUYECKON CuMbl COBUPAtOLLE /INH3bI; (DOKYCHOr0 PacCTOsHUS
cobupatoweid  nMH3bl (MO CBOWCTBY paBeHCTBA pa3MepoB npegmeTa W
N306paXkeHns, Korga npeameT pacrnosiokeH B ABOMHOM (hOKYCe), rnokasatens

3.26 npenomeHna cTekna.
WccnefoBaHue CBOMCTBA M300paXKeHUS, NOMYYEHHOI0 C NOMOLLbIO cobupatoLLeit
NIH3bI;  U3MEHEeHUS  (POKYCHOrO0  pPacCTOfHUA  [ABYX  C/IOKEHHbIX  JINH3;
3aBMCUMOCTW Yrna npenoMIeHns CBETOBOMO /lyya OT yrfa nafeHusa Ha rpaHute
«BO3[yX — CTEK/I0»

) dusnyeckme sBneHUs B npupode: 3atmeHus ConHua v JlyHbl, LUBeTa Ten,

321 ONTUYECKME ABNIEHNSA B aTMOCepe (UBeT Heba, pethpakums, pagyra, MMpax)
TexHuyeckne YCTPOMCTBA: OYKW, MepucKor, oToannapar, ONTUYeCKue

328 CBETOBOAD!

4 KBAHTOBbBIE ABJ/IEHNA
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PafnoakTMBHOCTb. Anb(ha-, 6eTa-, raMmma-u3nydeHuns. Peakumm anba-n beta-

4.1
pacnaga

4.2 OnbITbl PesepthopAaa no paccesHMio anbga-vactuy,. MNMnaHetTapHas Mo4enb atoma

4.3 CocTaB aToMHOro sapa. sotonbl

4.4 Mepuop nonypacnafa aTOMHbIX A4ep

4.5 FAfepHble peakumu. 3aKOHbI COXpaHeHNs 3apsaf0BOro M MaccoBOr0O YnCen
dusnyeckne SBNEHUS B MNPUPOLE: eCTECTBEHHbIN PaAMOaKTUBHBLIA  (IOH,

4.6 KOCMWUYECKME NYyYN, PaANOaKTUBHOE W3NTyYEHUE MNPUPOAHLIX MUHepaos,
[eNCTBME PafAN0aKTUBHbIX M3/TyUYeHWI Ha OpraHn3M YenoBeka

47 TexHnyeckne yCTPOMNCTBA: CNEKTPOCKON, MHAMBUAYANbHBIA LO3UMETP, KaMmepa

BunbcoHa, agepHas aHepreTuka
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YYEBHO-METOANYECKOE OBECIIEHEHNE
OBPASOBATEJIbHOI O NMPOLECCA

OBA3ATEJIbHbIE YYEBHbLIE MATEPUAJbI 1A YUHEHUKA

1) ®usmka: 7-n Knacc: 0a30Bblii  YpPOBEHb: Y4YebHUK;, 3-e W3aaHwe,
nepepaboTaHHoe / MNepbiwknH V.M., BaHoB A.N. — M.: TpocBeLyeHne, 2024;

2) ®usmka: 8- Knacc: 06a30Bbli  YPOBEHb: YYeOHUK; 3-e UK3aaHue,
nepepabotaHHoe / MepbiwknH .M., MBaHoB A.W. — M.: TpoceeweHne, 2024;

3) ®usmka: 9-in kKnacc: 06a30BblAi  YPOBEHb: YYeOHUK; 3-e uK3aaHue,
nepepabotaHHoe / MepbiwknH .M., T'yTHuk E.M., NBaHoB A.N. n gp. — M.
[MpoceelleHne, 2024,

METOANYECKWVE MATEPUVAJIbI A/TA YUYNTEA

1) M'pomueBa O.N. KOHTPO/bHbIE Y CaMOCTOATe/NIbHble paboThbl Mo pusnke. 7
Knacc: K yuebHuKy A.B. lMepbiwknHa «Pusmka. 7 knace». ProC (kK HoBomy
y4ebHUKY). — M.: M13gatenbcTBo «3K3ameH», 2020. — 112 c.;

2) N'pomueBa O.N. KOHTPO/bHbIE N caMOCTOsATE/IbHbIE PaboTbl MO (msmke. 8
Knacc: K y4yebHuky A.B. TlepbillkuHa «Pusmka. 8 knacc». ®rocC (k HoBoMy
yuebHuKy). — M.: N3naTenbcTBo «3IK3ameH», 2020. — 128 ¢.;

3) M'pomueBa O.N. KOHTPO/bHbIE N CaMOCTOSITE/IbHBbIE PaboTbl MO (m3mke. 9
Knacc: K yyebHuky A.B. lNepbiwknHa, E.M. TYTHUK «®usuka. 9 knace». Proc (k
HOBOMY Y4ebHUKY). — M.: N3aaTenbCcTBO «OK3amMeH», 2020. — 159 c.;

4) M'pomueBa O.N. dusmka. 7 knacc. Metoamyeckoe nocobue K yyebHUKY
A.B. lepblwkunHa. PIrOC. — N3paTenbeTBo: «3K3aMeH», 2022, — 192 ¢

5) IN'yTHMK E.M., YepHukosa O.A. ®usmka. 9 knacc. MeTtoauyeckoe nocobue
K yuebHuKy A.B. MNepbiwkunHa. PrOC. — M.: «pota», 2020. — 224 c.;

6) Knpuk J1.A. KadecTBeHHble 3afayun no u3anke gna 7-9 knaccos. — M.:
Nnekca, 2020. - 240 c.;

7)MapoH A.E., E.A. MapoH ®Pusnka: 7 Knacc: 6a30Bbli  YPOBEHb:
ANOaKTU4YecKne maTepuanbl: yyebHoe nocobue / A.E. MapoH, E.A. MapoH, K y4yeb-
HUKY .M. lepbllKnHa «Pursmka. 7 Knace». — M.: TpocselyeHune, 2023. — 126 c;

8) MapoH A.E., MapoH E.A. ®usnka: 8 Knacc: 06a30Bblii YPOBEHL:
ANaKTMyecKne matepuasnbl: yyebHoe nocobue / A.E. MapoH, E.A. MapoH, K y4eb-
HUKY V.M. TepbllknHa «Pusnka. 8 knace». — M.: IpocseLleHne, 2023. — 128 c.;

9) MapoH A.E. COOpHMK BOMpocoB M 3agavy. Pusmka: 7 Knacc: 6a30Bbii
ypoBeHb: yyebHoe nocobue / A.E. MapoH, E.A. MapoH, C.B. Mo3zoickunin. — M.:
[MpocselleHne, 2023. — 109 c.;
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10) MapoH A.E. C6opHuK BOMpocoB M 3agady. Pusnka: 9 Knacc: 6a30Bbli
ypoBeHb: yyebHoe nocobue / A.E. MapoH, E.A. MapoH, C.B. Mo3soicknii. — M.:
Opoda, 2021. — 143 ¢.;

11) MuHbkoBa P.A. TeTpagn Ans nabopatopHbIX paboT no ¢wusmke. 7-9
Knacchbl: K yuebHuKy A.B. lNepbllknHa «Pusmnkax». — M.: k3ameH, 2020;

12) Mypbiwesa H.C. ®dusmka. 8 knacc. 10 BapMaHTOB MTOrOBbIX PaboT AN
MOAroTOBKM K Bcepoccuiickoi npoBepoyHor paboTte:  [yyebHoe nocobue] /
H.C. Mypsbiwesa, E.3. Patbuns. — M.: N3gatensctBo «MHTennekT-LieHtp», 2020. —
56 C.;

13) ®usmka: 7-11 knaccbl. LLIKONbHBIA Kypc B HarnsgHoix tabnuuax / C.B.
BaxHuHa, K.I'. Yepenosa. — M.: SKCMO, 2023. — 224 c.,

14) YepHmkoBa O.A. dusmka: 7 Knacc: 6a30Bblii YPOBEHb: METOANYECKOE
nocobue K ydebHuky W.M. TllepbiwknHa, A.N. MBaHoBa. / O.A. UYepHuKOBa,
C.H. NnageHkoBa, B.B. Kyapsasues. — M.: IpocselyeHne, 2023. — 94 c.;

15) YepHnkoea O.A. ®usmka: 8 knacc: 6a30Bbli YPOBEHb: METOAMYECKOE
nocobve K y4yebHuky W.M. [MepbiwknHa, A.L. MeaHoBa. / O.A. YepHWKOBa,
C.H. 'napeHkoBa, B.B. Kyapssues. — M.: NpocseLleHune, 2023. - 92 c.;

16) LLlaxmatosa B.B. lNMoarotoBka K BCEPOCCUCKAM MPOBEPOYUHbLIM paboTam:
8 Kknacc: y4yebHo-meToamyeckoe nocobue. / B.B. LLlaxmarosa, O.B. LWedep. — M.:
Opoda, 2021. — 55 [9] c.: nn.

LINPPOBbBIE OEPA3OBATEJIbHbIE PECYPCbI
N PECYPCbl CETU MHTEPHET

1. OneKkTpoHHbIe 06pa3oBaTesibHbIe PeCYpPChl, AOMNYLUEHHbIE K KCNO/b30BaHUIO
npu peannsaumy UMEKOLWMX TOCYAapPCTBEHHYIO aKKpeauTaumio 06pa3oBaTesibHbIX
nporpamm HavanbHOro 06LLEero, OCHOBHOIO 06LLEro, CpeiHEro 06LLEero obpasoBaHus
npukasoM MuHnpocseLleHna Poccun oT 23.07.2025 Ne 551:

- @usnka. 7 (8,9) knacc. — PrAOY BO «IlocyfapCTBEHHbIW YHUBEPCUTET
MPOCBELLEHNA»,

- dusnka 7 (8,9). - OO0 «CBEEPOBPA30OBAHVIE;

- dusuka, 7 - 9 knaccol. — F'AQY BO MITTTY;

- DNEeKTPOHHbIA 0bpa3oBaTesibHbIA pecypc. Pusmnka 7 (8,9) knacc. — OO0
«3KSAMEH-MANA>;

- AZJaNTUBHbIN KOMMNEKC No m3nke 7 (8,9) knacca. — 000 «A-CMAPT».

2. OTKpbITble 06LLeA0CTYNHbIE 06pa3oBaTe/IbHble MaTepuasibl, pasMeLLeHHbIe
Ha MHOPMaLMOHHO-06pa3oBaTe/IbHbIX NopTanax:
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- https://m.edsoo.ru/ — BubnmnoTtekn LMHPOBOro 06pa3oBaTe/IbHOr0 KOHTEHTA
(Bubnunoteka LLOK);

- http://school-collection.edu.ru/catalog/ — EganHaa Konnekumsa ungpoBbIX
06pasoBaTesibHbIX PeCYpCOB;

- https://resh.edu.ru/subject/28/ — Poccuitickas aNeKTPOHHas WKona. PUsmka;

- https://education.yandex.ru/main  — {AHAeKc y4yebHUK. CoOBpeMeHHOe
06pa3oBaHMe Ha OCHOBE TEXHO/IOMMIN AHEKCa;
- https://nsportal.ru/shkola/fizika/library — O6pa3oBartesnibHas coumnasibHas

ceTb. PU3MKa;

- https://testedu.ru/test/fizika/ - Obpa3oBaTesibHble TECTbI. TeCTbl M0 PU3NKE;

- https://go.rosuchebnik.ru/search?query — Poccuitckuini  yuyebHuK. Pusnka
(MeTognueckas nomouls. BebuHapbl. Kypcebl. KaTasnor);

- https://uchitel.pro/ - Yuutenolpo. KoHcnektbl no npeamety «®usnka.
3yyeHne ®Pu3ankn war 3a warom. OHnarH-y4ebHUK 1 CO0PHMK 3aau.




