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MMOACHUTEJIBHASA 3AIIMCKA

MporpaMMa No (PM3MKe Ha YPOBHE OCHOBHOro 06uWero 06pa3oBaHus
coCTaB/leHa Ha OCHOBe MOJIOKeHWI 1 TpeboBaHUA K pe3y/ibTaTaM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTefibHON MPOrpammbl, MPeACTaB/EHHbIX B
dIrOC 000, a TaKxXe € YUYETOM (hefiepasibHOM paboyeit NporpaMMbl BOCMIUTaHUS U
KoHuenummn npenogasaHns y4ebHoro npegmeTa «Pusnkax.

CofepxaHune nporpaMmbl MO ()M3MKe Hamnpas/eHO Ha (opMUpoBaHMe
eCTEeCTBEHHOHay4YHOW rpPaMOTHOCTA OO6yYaloLMXCA U OpraHM3aumio  U3y4veHus
(hM3MKN Ha [eATeSIbHOCTHOM OcHoBe. B nporpamMme no (M3nkKe y4uTbIBAKOTCA
BO3MOXXHOCTM Y4ebHOro npeameta B peanusaumm tpedoBaHuit PrOC OO0 K
MNaHUPYEMbIM IMYHOCTHBLIM U MeTanpeAMeTHbIM pe3ynibTataM 00y4YeHus, a TaKkxke
MeXnpeAMeTHbIe CBS3M eCTECTBEHHOHAYUHbIX YYebHbIX NPeAMEeTOB Ha YpPOBHe
OCHOBHOI0 06LLero o6pa3oBaHus.

Mporpamma no u3nkKe yctaHaBMBaEeT pacnpegeneHne yyebHoro marepvana
Mo rogam obydeHus (Mo Knaccam), npegnaraeT NPUMEPHYHO MocnefoBaTeNlbHOCTb
M3yYeHUsi TeM, OCHOBaHHYIO Ha /IOrMKe pasBUTUS NPEAMETHOr0 COAEPXKaHUs W
y4éTe BO3pacTHbIX 0COBEHHOCTEN 06YyYatoLLMXCS.

MporpaMMa No (u3nKe paspaboTaHa C LEeb0 OKasaHWUsS MEeTOAUYECKOMN
MOMOLLM YUMTENIO B CO34aHUM paboyeld Nporpammbl Mo y4ebHOMY rnpeamery.

du3nKa ABNAETCSH CMCTEMOOOPA3YHOLLMM NS eCTECTBEHHOHAYUYHbIX YUYeOHbIX
NpeAMETOB, MOCKO/MbKY (DM3NYECKMe 3aKOHbl fieXXaT B OCHOBE MPOLECCOB U
SBNEHUNA, W3y4YaeMbIX XUMUER, OUONOrven, acTpoHOMMEA UK (PU3NYECKOIA
reorpauiein, BHOCUT BKNaf B  €CTECTBEHHOHAYUHYH) KapTUHY  Mupa,
npefocTaBnseT Hanbonee $HACHble 06pasybl MNPUMEHEHUA Hay4YHOro MeToja
MO3HaHWA, TO eCTb cnocoba NnonyyeHns AOCTOBEPHbIX 3HAHWIA O MUPE.

OfHa 13 rnaBHbIX 3afa4 (PU3NYECKOro 06pazoBaHNA B CTPYKType 06Lero
06pa3oBaHMsi COCTOMT B (JOPMMPOBAHWUM E€CTECTBEHHOHAYYHOM PaMOTHOCTM U
NHTEepeca K Hayke y 00yyaroLLmxcs.

N3yuyeHne (m3nKn Ha 6a30BOM YpPOBHe MpeAanonaraeT oBfafjeHue
CnegyrowmMm  KOMNETEHTHOCTSAMK,  XapaKTePU3YOWMMN  eCTECTBEHHOHAYUYHYHO
rpaMoTHOCTb:

o Hay4HO OO6BACHATb ABNEHMS,

e OLEHMBaTb M NOHNUMAaTb OCO6EHHOCTN HayUYHOrO UCCNe0BaHuS;

e WHTEpPNpeTMpoBaTb  fAaHHble W WCMOMb30BaTb  Hay4Hble
[0Ka3aTenbCTBa A4/ NonyyYeHns BbIBOAOB.

Llenn wn3yyeHMs (M3NKM Ha YPOBHE OCHOBHOro 06Llero o6pa3oBaHUS
onpegeneHbl B KoHuenuuu npenofaBaHns y4vebHOro npegmetra «®Pusmka» B
obpasoBaTefibHbIX  opraHmsaumsx Poccuitickor  Pefepaunun,  peannsyroLmx



OCHOBHble  00Le06pa3oBaTefibHble  MPOrpaMmbl,  YTBEPXAEHHOW  peLleHreM
Konnernn MuHncTepcTsa npocseLleHns Poccuiickon ®efepaumm (NpoToKo oT 3

aekabps 2019 r. Ne MK4BH).
Ieau ndyyenus pusnku:

NpuobpeTeHNe MHTepeca U CTPEM/IEHUA O00Yy4YaloUXCH K HayYHOMY
N3YUYEHUIO MPUPOLbl, PasBUTHME WX WHTENNEKTyasllbHbIX W TBOPYECKMX
CnocobHocTeN;

pasBuUTME NPeACTaB/IEHNA O HAYYHOM METOAEe NMO3HaHUS U POPMUpPOBaHME
MCCNefoBaTEIbCKOr0 OTHOLLEHNS K OKPYXXatoLLMM SABIEHUAM;
(hopMUpOBaHME HAyYHOrO0 MUPOBO33PEHMSI KaK pesysnibTaTa W3YyYeHWs
OCHOB CTPOEHNA MaTepumn 1 PyHAaMEHTa/IbHbIX 3aKOHOB (PU3NKW;
(hopmMupoBaHMe MNpPeAcTaBneHUA O Ponv (U3NKKA O PasBUTUS APYrnx
€CTECTBEHHbIX HayK, TEXHUKMN N TEXHOOTUNA,

pasBUTME  MNpeAcTaBNeHWA 0  BO3MOXHbIX  cepax  Oyayulein
npodecCnoHanbHON AeATENbHOCTU, CBA3AHHOM C (OM3NKOW, NOArOTOBKa K
AasibHenLwemy 00y4eHNI0 B 3TOM HarpaB/ieHUN.

[loCTXKeHMe 3TUX Leneil nmporpaMmMbl MO (PU3NKe Ha YPOBHE OCHOBHOIO
06LLero obpasoBaHMsA 06ecneynBaeTca peLLeHeM CeayoLWMX 3aaay:

NpMobpeTeHne 3HaHWIA O  [UCKPETHOM CTPOEHUM  BeELIeCTBa, O
MEXaHWYECKMX, TEMMOBbIX, 3NEKTPUYECKMNX, MArHUTHbIX W KBaHTOBbIX
SBNEHUSIX;

NPMoGpeTeHNe YMEHWIA ONUCBIBaTb U OOBACHATb (DM3NYECKME SBMEHNS C
MCMOMb30BAHMEM MOMYUYEHHbIX 3HAHWIA;

OCBOEHVME METOZIOB PELUEHMS MPOCTEMLUMX PACYETHbIX 3afady C
MCNONb30BaHNEM (pr3nNYECKMX Mojenei, TBOPYECKMX n
MPaKTMKOOPMEHTMPOBAHHBIX 3a/1ay;

PasBUTME YMEHWI1 HabnoaaTb NPUPOAHbIE SBNEHMS 1 BbIMOMHATH OMbIThl,
nabopaTopHble paboTbl W  3KCMEpUMeHTaNbHble  WCCNEAOBaHMS  C
MCMNONb30BaHNEM U3MEPUTENbHbIX MPUGOPOB;

OCBOEHMe MPUEMOB PaboTbl C MH(OPMALEN (3NYECKOr0 COfepXKaHus,
BKNtOYas MH(OPMALMIO O COBPEMEHHBIX AOCTUXKEHUAX (HU3MKK, aHan3 1
KPUTUYECKOE OLIEHMBaHMe MHAOPMAaLIU;

3HaKOMCTBO CO cthepaMu NpPohecCUOHaNbHON AedTeNbHOCTH, CBA3aHHbIMM
C (M3NKOW, W COBPEMEHHbIMW TEXHOMNOTUSMW, OCHOBAHHbIMM Ha
LOCTVKEHMAX (IU3UYECKON HayKU.

Ha mn3yuyeHune ¢m3nku (6a30Bblil YPOBEHb) HA YPOBHE OCHOBHOIO 0OLIEro

0bpa3oBaHMa 0TBOANTCA 238 YacoB: B 7 Knacce — 68 yacos (2 yaca B Hefiento), B 8
Knacce — 68 yacoB (2 yaca B Hefento), B 9 knacce — 102 yaca (3 yaca B HefleNto).



Mpefnaraemblii B nporpamme no (M3nkKe rnepeyveHb NnabopaTopHbIX paboT U
OMbITOB HOCUT PeKOMeHATe/IbHbIV XapakTep, yUuTeNb fefaeT BbIoop NpoBeAeHs
NabopaTopHbIX PaboT M OMNbITOB C YYETOM WHAMBUAYaNbHLIX OCOBEHHOCTEN
06yyaloLMXCs, CNUCKa 3KCMepUMEHTa/IbHbIX 3afaHui, npea/iaraemblX B paMkax
OCHOBHOIO rocylapCTBEHHOIO 3K3aMeHa no unsnke.



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAOIIEro MUpa.

®dusmMka — Hayka 0 npupofe. ABneHus npupodbl. PU3NYECKNE ABNEHUSA:
MeXaHWYecKue, TensoBble, INEKTPUYECKNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dun3snyeckne BenMUMHBLL. VI3MepeHWe (U3NMYECKMUX BenUYMH. DUsnyeckue
npuréopbl. MNorpewHoCcTb 3MepeHnin. MexayHapoHas cucTema eauHuL,

Kak (u3nka W [pyrve ecTeCTBEHHble HaykKu WU3y4aloT NpuUpoay.
EcTecTBEHHOHAYYHbI MeTOf MO3HaHWA: Hab/loAeHWe, MOCTaHOBKa Hay4HOro
BOMpPOCa, BblABMXKEHWNE T1MOTE3, IKCMEPUMEHT MO NMPOBEPKE rmnoTes, 06bACHEHNE
Habnogaemoro ssneHns. OnucaHne HU3NYECKNX SBMIEHWIA C MOMOLLIbIO MOJENEN.

Hemoncmpayuu.

1. MexaHW4yeckue, TEMIOBble, 3NEKTPUYECKME, MarHUTHbIE, CBETOBbIE
ABNEeHNS.

2. ®usmyeckme npubopbl U Npoueaypa NPsSMbIX U3MEPEHUIn aHaNIoroBbIM 1
LMPPOBbLIM NPUBOPOM.

Jlabopamopnsie pabomel u onvimol.

1. OnpefeneHuve UeHbl feleHNs WKabl U3MepuTesIbHOro npubopa.

2. VI3MepeHune pacCTOSHNIA.

3. M3mepeHune 06bEMa XUAKOCTM U TBEPAOro Tena.

4. OnpeaeneHne pasmepoB Manbix Ten.

5. VamepeHne Temnepatypbl NpY MOMOLLN >XMAKOCTHOroO TepMoMeTpa U
flaTymKa TemnepaTypsbl.

6. [NpoBeneHue nccnefoBaHUA MO NPOBEPKE TMMNOTE3bl: AabHOCTL MONETa
LapuKa, NyLWeHHOro ropu3oHTaslbHO, TeM 60/bLUe, YeM 60/bLUe BbiCOTa
nycKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CTpoeHmne BellecTBa: aroMbl M MOJMEKY/bI, WX pasMepbl. OnNbIThl,

N0Ka3blBaoLLMEe ANCKPETHOE CTPOEHNE BELLECTBA.

[BmKeHne dacTtuy, BellecTBa. CBfA3b CKOPOCTW [OBMXKEHUA YacTul, C
TemnepaTypoil. BpoyHOBCKOe ABWXeHMWe, Anddysns. BzaumogeincTsme yacTul
BELLECTBA: NPUTAXKEHME N OTTA/IKUBAHWE.

ArperaTtHble COCTOSHMS BeLLEeCTBa: CTPOEHME ra3oB, XXWUAKOCTEN N TBEPAbIX
(Kpuctannnyecknx) Ten. B3auMoCBA3b MeXay CBOWCTBAMM BELLECTB B PasHbIX
arperaTHbIX COCTOSHMSX U MX aTOMHOMOJIEKYNAPHLIM CTPOeHneM. OCO6eHHOCTH
arperaTHbIX COCTOSHWIA BOJpbI.

Hemoncmpauyuu.

1. HabnofeHne 6poyHOBCKOIO ABUKEHUS.



2. HabntogeHwe guddoysun.

3. HabntogeHne  ABNeHWWA,  OODBACHAKOWMXCA  MPUTSHDKEHUEM UK
OTTa/IK/BaHMEM YaCTWL, BELLeCTBa.

Jlabopamopnsie pabomul u onvimol.

1. OueHka AnameTpa aroma MeTogoM psgoB  (C - MCMO/b30BaHUEM
(hoTorpacuit).
2. OnbITbl NO HabMOAEHWNIO TEMMOBOr0 PacLLMPEHIs ra3os.
3. OnbITbl N0 06HAPY>KEHWUIO AENCTBUA CU MOJIEKYIAPHOTO MPUTSHXKEHNS.
Paznen 3. JIBuskeHue u B3auMoOAeCTBHE TeJl.
MexaHnyeckoe [BVXeHWe. PaBHOMEPHOE W HepaBHOMEPHOE [BUXKEHWe.
CkopocTb. CpefiHAs CKOPOCTb MpU HepaBHOMEPHOM ABWKEHUW. Pacyét nytu u
BPEMEHN [BMXKEHWS.
fBneHne wHepuun. 3aKoH MHepuun. B3lavmMofeicTBue Ten Kak MpuynHa
N3MEHeHMs CKOPOCTW [OBWDKEHWA Tenl. Macca Kak Mepa MHEpTHOCTM Tena.
MnoTHoCTb BewlectBa. CBSA3b MMIOTHOCTU C KOMMYECTBOM MOMEKYNT B eAuHMLE
06bEMa BeLLecTBa.
Cuna Kak XapakTepucTuKa B3avMogencTeumst Ten. Cuna ynpyroct n 3akoH
'yka. MI3mepeHne cunbl ¢ NOMOLLLIO AUHAMOMETpa. HABNeHUe TArOTeHUsa 1 cuna
THXKECTU. Cuna TSHXKECTU Ha Apyrux nnaHeTax. Bec tena. HesecomocTb. CnoxeHwve
CWUN, HanpaBneHHbIX MO0 OAHOW NPsSMOW. PaBHoAelcTBYOWaAA cun. Cuna TpeHus.
TpeHne CKOMbXEHNA 1 TPeHMe NOKos. TpeHWe B NPUPOAE U TEXHUKE.
Hemoncmpauyuu.
1. HabnofeHne MexaHM4ecKoro ABVXXeHus Tena.
2. Vi3mepeHune CKopoCTU NPAMOSIMHEAHOTO ABUXEHWS.
3. HabntofeHwe ABNeHUs NHEPLUUN.
4. HabniogeHvie n3meHeHWs CKOPOCTU MPU B3aUMOAENCTBUM Ten.
5. CpaBHeHWe Macc Mo B3aMMOeCTBUIO Tel.
6. CroXeHve cun, Hanpas/ieHHbIX MO OAHOW NPSMONA,
Jlabopamopnsie pabomul u onvimol.
1. OnpefeneHne CKOPOCTN PaBHOMEPHOIO ABWXKEHMS (LUapuKa B XXUAKOCTH,
MOZENN 3N1eKTPUYECKOro aBTOMOOWNISA U Tak Aanee).

2. OnpepgeneHve cpefHei CKOPOCTU CKOMbXEHUS BpycKa Wav Lwapuka no
HaK/NOHHOM MI0CKOCTW.
OnpefeneHve NIOTHOCTN TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb pacTsxeHus (Ledopmaumn)
MPY>XUHbI OT MPUIOXKEHHOW CUSTbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CW/Ibl TPEHUS CKOJSIbXXEHUSA OT
Beca Te/a 1 xapakTepa ConpuKacaroLLMXCcs NOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH M ra3oB.



[asneHvie. Cnocobbl yMeHbLUEHNA 1 yBeNn4YeHns faeneHus. [asneHve rasa.
3aBNCMMOCTb faBfieHNs rasa oT 00béma, TemnepaTypbl. lNepefaya [aBneHuWs
TBEPAbIMM Tenamu, XUAKOCTAMU M rasamu. 3akoH [lackand. [MHeBMaTu4yeckue
MallVHbl. 3aBUCUMOCTb [aBfIEHUA XXUAKOCTM OT yOuHbI. MMapocTaTyecKui
napagokc. CoobLuatolimecs cocyapl. N'vapasnmyeckme mexaHusmbl.

ATMoctepa 3emnn 1M atmocepHoe fasneHue. [MpUUMHBI CyLLECTBOBaHUA
BO34YLUHOW 060n04kn 3emnn. OnbIT Toppuyennn. M3mepeHne aTtmMoctepHOro
[iaBneHns. 3aBUCMMOCTb aTMOC(EPHOr0 AaBfieHMSA OT BbICOThbl Haj, YPOBHEM MOpS.
Mpr6opbI 4519 N3MepPeHNs aTMOCHEPHOr0 AaB/IEHNS.

[leicTBME XMAKOCTM U rasa Ha Norpy>kéHHoe B HUX Teno. BbITankmneatoLLas
(apxumepnosa) cuna. 3akoH Apxumeaa. NnaeaHue Ten. BosgyxonnasaHue.

Hemoncmpauyuu.
3aBMCUMOCTb [aBfIeHMA rasa OT TemMnepaTypsbl.

Mepenaya faBneHUs XXNLKOCTLIO U rasom.

CoobLuatoLmecs cocyapl.

M'MapaBnnyecKmin npecc.

MposiBneHne AeCTBNA aTMOCHEPHOro AaBNEHNS.

3aBMCUMOCTb BbIT/IKMBAIOLLE CU/bl OT 06bEMA MOrpyXXEHHOW YacTu
Tefna U NA0THOCTU YXKUAKOCTW.

PaBeHCTBO BbITa/IKUBAOLLENA CUJTbl BECY BbITECHEHHON XXNLKOCTU.

8. YCNnoBMe nnaBaHWA Ten: nnasaHWe WAW MOrpy>KeHwe Ten B 3aBMCMMOCTHU
OT COOTHOLLIEHWNA MIOTHOCTEN TeNa 1 XXUAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. WccnepgoBaHve 3aBMCMMOCTU Beca Tefa B BoAe 0T 06bEMa NOrpy>KEHHONM B
YXMAKOCTb YacTu Tena.

2. OnpegeneHve BblTa/IKMBAKOWEN  CUMbl,  [LEACTBYHOLLEA Ha  Teno,
NOrpy>KEHHOE B XXMAKOCTb.

3. [NpoBepKa He3aBMCUMOCTU BbITa/IKMBAIOLLEW CU/bI, AEACTBYIOLLIEN Ha TENO
B XXMAKOCTW, OT Macchl Tena.

4. OnbITbl, [AEMOHCTPUPYIOLLME 3aBMCUMOCTb BbITa/IKMBAIOLLEN  CUNbI,
[ECTBYIOLLEN Ha Telo B >KMAKOCTM, OT 00bEMa NOrpy>KEHHOW B
YXMAKOCTb YacTu Tena 1 OT NMIOTHOCTU XXUAKOCTN.

5. KOHCTpyupoBaHve apeomeTpa WM  KOHCTPYMPOBaHWE  JIOAKN U
onpejeneHne eé rpy3onoabEMHOCTMU.

Pa3znesn 5. PaGoTra u MoHOCTh. JHEpPrus.

MexaHnueckas paboTta. MOLLHOCTb.

MMpocTble MexaHW3Mbl: pblyar, 670K, HaKIOHHAasA MI0CKOCTb. [1pasuno

paBHOBecus pblyara. [pyvMeHeHVWe npaBuWia paBHOBECUS pblyara K O/OKy.

o vk w N
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«30/10T0e nNpaBuno» MexaHuku. K14 npocTbix MexaHu3moB. [1pocTble
MeXaHW3Mbl B ObITY 1 TEXHUKE.

MexaHnyeckad 3Heprua. KuHeTuyeckas W NOTEHLUMaNbHAA 3Heprus.
MpeBpaLlyeHre 04HOro B1AA MeXaHUYeCKO 3Heprm B Apyromn. 3akoH CoxXpaHeHus
SHEPTNN B MEXAHUKE.

Hemoncmpauyuu.

1. [1puMepbl NPOCTbIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. OnpegeneHve paboTbl CWMblI TPEHWUA NPU PAaBHOMEPHOM [BVXXEHUM Tena

M0 FOPU30HTA/ILHOW NMOBEPXHOCTMU.

2. VccnepoBaHwue yCnoBuiA paBHOBECUSA pblvara.

3. M3mepeHmne KI1, HaKNOHHOW NI0OCKOCTW.

4. VI3yyeHue 3aKOHa COXpaHeHUs MeXaHUYeCKON IHePruun.

8 KUIACC

Paspnen 6. TenioBble siBJIeHMS.

OCHOBHbIE  MOMOXEHUS  MOMEKYNAPHO-KUHETUYECKO TEOPUN  CTPOEHUS
BewlecTBa. Macca M pasmepbl aToMOB U Mosekyn. OnbIThl, NOATBEpPXKAatoLLMe
OCHOBHbI€e MOJIOXKEHNS MOIEKYNAPHOKNHETUYECKOA TEOPUN.

Mogenvn TBEPLOro, >MAKOrTO M rasoobpasHOro COCTOSHWM BeLlecTBa.
Kpuctannmyeckne n amopgHble Tena. O6bsSCHEHWE CBOWCTB ra3os, XXUAKOCTEN ©
TBEPALIX TeN Ha OCHOBE MOMIOXKEHNIA MONEKYNAPHO-KUHETUYECKO TEOPUN.
CmaumBaHue N KanunnapHble ABneHNs. TenoBoe pacLunpeHne 1 cxkatue.

Temnepatypa. CBfA3b TemnepaTypbl CO CKOPOCTbLIO TenjioBOro ABMXEHUSA
yacTuy. BHyTpeHHs 3sHeprus. Crnocobbl WM3MEHEHUS BHYTPEHHe 3Hepruu:
Tennonepegava n coBepLUeHue paboThI. Buabl Tennaonepenayn:
TEN/I0NPOBOAHOCTbL, KOHBEKLWSA, U3/TyUYEHME.

KonnyecTtBo TensoTbl. YaenbHas TeM/I0EMKOCTb BellecTBa. TenioobMeH ©
TENJoBOe paBHOBeCWe. YpaBHeHWe TennoBoro GanaHca. [1naBneHve u
OTBEpAEBaHME KPUCTINYECKMX BELLECTB. YJenbHaa TennoTa niaBneHus.
Mapoobpa3oBaHme M KoHAeHcaumsa. WcnapeHve. KuneHuwe. YaenbHad TensoTa
napoobpas3oBaHMsA. 3aBUCUMOCTb TemnepaTypbl KUMEHUs OT aTMOCHepHOro
[laBeHns.

BnaxxHocTb Bo3ayxa.

JHeprva Tonnmea. Y aenbHasa TenaoTa cropaHus.

MpuHUMNbl paboTbl TennosbiX Asurartenein K[, TensoBoro pAsurartens.
Tennosble ABMraTenn 1 3aLmTa OKpY>XatoLLein cpefbl.

3aKOH COXpaHeHUs 1 NpeBpaLLeHns 3Heprun B TeNI0BLIX NpoLeccax.

Hemoncmpauuu.

1. HabnofeHne 6poyHOBCKOIO ABUKEHUS.
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10.
11.
12.
13.

HabnogeHne anddysun.

HabnofeHve ABNeHUA CMaunMBaHNA 1 KanuaIsapHbIX ABEHWIA.
HabnofeHne TenioBoro pacLuvpeHns Ter.

i3meHeHWe [aBneHus rasa npy M3MeHeHUM o6béMa M HarpeBaHUW Uu
OXNKAEHUN.

MpaBuna n3mepeHnsa TemnepaTypbl.

Buabl Tennonepegayn.

OxnaxkaeHvie Npu CoBepLUEHNN PaboThI.

HarpesaHue npu coBepLleHn paboTbl BHELLHUMW CUMAMMU.
CpaBHeHMe TeNI0EMKOCTEN pasNYHbIX BELLECTB.
HabntogeHne KUMNeHus.

HabnofeHre NOCTOAHCTBA TeMMepaTypbl NPy NiaBneHUu.
Mogenun TennoBbIX ABUraTenei.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPY>KEHWNIO AENCTBUSA CU MOJIEKYNIAPHOTO MPUTSHXKEHNS.
OnbITbl NO BbIpaLLMBaHNIO KPUCTA/INIOB NMOBapPeHHO COMM UK caxapa.
OnbITbl N0 HabMOAEHNIO TEMNIOBOr0 PacLUMPEHNS ra3oB, XXULKOCTEN U
TBEPAbIX TeN.

OnpepeneHve gaBneHNs Bo3ayxa B 6asioHe Wwnpuua.

OnbITbl, AEMOHCTPUpPYIOLLNE 3aBUCUMOCTbL AaBNeHUs BO3dyxXa OT ero
06bEMa M HarpeBaHus UM OXNaK4EHUS.

MpoBepka runoTesbl IMHENHOW 3aBUCUMOCTU [J/IMHbI CTOIBNKA XXULKOCTY
B TEPMOMETPMYECKOW TPYOKe OT TemMnepaTtypbl.

HabniofeHne un3MeHeHMsi BHYTPEHHE 3Hepruv Tena B pe3y/bTare
Tensonepeaayn 1 paboTbl BHELLHMX CUN.

WccnenoBaHve ABeHUs TensjioobmeHa Mpu CMELUVMBAaHUKU XOMOAHON U
ropsiyein Bofpl.

OnpefeneHve  KOAMYecTBa  TEMJIOTbl,  MOJSlYYEHHOro  BOAOW  Mpu
Tens006MeHe C HarpeTbiM MeTa/IIMYECKUM LNIMHAPOM.

OnpefeneHve yaenbHON TENI0EMKOCTM BELLECTBa.

ViccnepoBaHme npouecca ucnapeHus.

OnpefeneHre OTHOCUTENBHOW BNaXXHOCTY BO34yXa.

OnpefeneHve yaenbHON TeNIOTbI NAABNEHUSA NbAa.

Paszges 7. DiekTpuyecKkue ¥ MAarHUTHbIE SIBJICHHS.

AnekTpusauma Ten. [lBa poga 3NeKTPUYECKUX 3apsaoB. BsammopeincTeue
3apskeHHbIX Ten. 3akoH KynoHa  (3aBMCMMOCTb  CW/bl  B3aMMOJECTBUA
3aPSPKEHHBIX T/ OT BE/IMUUHBI 3aPAL0B M PACCTOAHUSA MeXAy Tenamu).

QnekTpuyeckoe none. Hanps»KEHHOCTb 3MEKTPUYECKOro nond. [puHumn
Cynepno3nuum 3MIEKTPUYECKNX Noen (Ha KaYeCTBEHHOM YPOBHE).



Hocutenn anekTpuyecknx 3apsfoB. DNeMeHTapHbIA 3/IEKTPUYECKUA 3apsg.
CtpoeHne atoma. [1pOBOAHUKM U OUINEKTPUKW. 3aKOH  COXpaHeHus
3N1EKTPUYECKOro 3apsasa.

ONEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPUYECKOrO TOKa.
VICTOYHMKN MNOCTOSHHOrO TOKa. [elCTBMS 3/IEKTPUYECKOro ToKa (TensioBoe,
XUMUYECKOE, MarHUTHOE). DNIEKTPUYECKNIA TOK B XXUAKOCTAX U rasax.

AnekTpuyeckad uUenb. Cuna TOKa.  DNEKTPUYECKOE  HanpskeHue.
ConpoTunBneHe NPOBOAHMKA. Y [eNbHOE COMPOTMBEHNE BellecTBa. 3akoH Oma
ANa ydacTka uenw. [locnefoBate/isHOe WM napaifiebHOe  COeAUHeHwue
NMPOBOLHWKOB.

Pabota M MOLLHOCTb 3/M1eKTpUYecKoro ToKa. 3akoH [koyns—/leHua.
ANeKTPUYECKMe Lenn n noTpeduTenn aneKTpUYecKon aHeprum B 6biTy. KopoTkoe
3aMblKaHue.

MMocTosHHbIE ~ MarHuTbl.  B3aMMogeicTBuMe  MOCTOSHHBIX — MarHuTOB.
MarHuTHoe none. MarHMTHoe nose 3em/IN U ero 3HayeHne 4N XKU3HU Ha 3emie.
OnbIT  32pctega. MarHutHoe nose  3M1eKTpUyeckoro ToKa. [puvmeHeHue
3/1EKTPOMAarHMTOB B TEXHUKE. [JeiCTBME MarHUTHOrO Mo/t Ha NPOBOAHMK C TOKOM.
AnekTpoaBuraTesib NMOCTOSAHHOINO TOKa. MCnosb30BaHWe 3M1EKTpOABUraTenieil B
TEXHWYECKMX YCTPOMCTBAX M Ha TpaHCMopTe.

OnbITbl Papages. ABneHNe aNeKTpoOMarHUTHOM MHAYKUMK. Mpasuno JleHua.
AnekTporeHepaTop. Cnocobel nonyyeHns 3/IEKTPUYECKOM 3Hepruu.
ANeKTPOCTaHLUMM Ha BO30OHOBAEMbIX MCTOYHUKAX SHEPTUN.

Hemoncmpayuu.

AneKTpusauma Ten.
[lBa poja aneKTpUYeCKMX 3apsA0B 1M B3aMMOAENCTBIE 3apPsSXKEHHBIX Tel.
YCTPOWCTBO U [ieiCTBME 3/1EKTPOCKONA.
AnekTpocTaTnyeckas UHAYKUUS.
3aKOH COXpaHeHNs 3NeKTPUYECKMX 3apsAL0B.
MpOBOAHNKM U ANINEKTPUKM.
MogenvpoBaHue CUMNOBbIX SIMHUIA 3N1EKTPUYECKOrO MOSIS.
VICTOYHUKM NOCTOSAHHOIO TOKa.
[eiCcTBMS 3NeKTPUYECKOro ToKa.
. DNEKTPUYECKMIA TOK B XKNLKOCTHU.
. [a30BbIN paspsg.
. \3mepeHwue cusbl TOKa amnepmeTpom.
. \3mepeHwme 3n1eKTpMUUYEeCcKOro HanpsXXeHns BOSIbTMETPOM.
. PeocTtar 1 marasuH conpoTu1BieHUIA.
. B3aumopgencTere NoCTOAHHbIX MarHUTOB.
. MogennpoBaHne HEBO3MOXHOCTW pa3feneHns NonkcoB MarHnTa.

W o N U kAW E
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MogenvpoBaHue MarHUTHbIX Moser NOCTOAHHbIX MarHUTOB.

OnbIT 9pcTesa.

MarHuTHoe none Toka. SNEKTPOMArHnT.

[lelicTB/E MarHUTHOr O NoJA Ha NPOBOAHMK C TOKOM.

AneKkTpoaBuUratesnb NOCTOAHHOIO TOKa.

VccnenoBaHve ABNEHUS 3N1EKTPOMarHUTHON MHAY KUK,

OnbITol Dapages.

3aBMCUMMOCTb HanpaB/fieHMss WHAYKUMOHHOIO TOKa OT YC/OBWW €ro
BO3HWUKHOBEHMUS.

SNeKTporeHepaTop NOCTOAHHOIO TOKa.

Jlabopamopnsie pabomel u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITbl MO HaOMOLEHUIO 3NEKTPU3aUMM  Ten WHAYKUMen u  npu
COMPUKOCHOBEHWMW.

WccnepoBaHve [eNCTBUA  3MEKTPUYECKOrO MOMS HA MPOBOAHUKN W
LAN3NEKTPUKMN.

C6opka 1 npoBepka paboTbl 3/1EKTPUYECKO LIeN NOCTOSAHHOIO TOKa.
i3smepeHve 1 perynnpoBaHue Cusbl TOKa.

i3mepeHve 1 perynnpoBaHue HanpsxeHus.

ViccnepoBaHme 3aBMCUMMOCTM CWU/bl TOKA, MAYLLEro 4epes pesmcrop, OT
COMPOTMB/IEHNSA PE3NCTOPa U HANPAXKEHUS Ha PE3NCTOpE.

OnbIThl, [NEMOHCTpUpYoLLne 3aBMCUMOCTb 3N1EKTPUYECKOro
COMPOTUB/IEHNS MNPOBOAHWKA OT €ro AJMHbl, naowaan mnonepevyHoro
CeyeHus U matepuana.

[MpoBepka npaBuia CMOXKEHUA HaNPsXXeHWn npu nocnefoBaTe/IbHOM
COefIMHEHWN [BYX PE3NCTOPOB.

[MpoBepka npasuna AN CWbl TOKa NpU MNapaiieibHOM COoeanHeHUN
Pe3nCTopOB.

OnpepeneHvie paboTbl 3IEKTPUYECKOTO TOKA, MAYLLErO Yepes pesncTop.
OnpefeneHve MOLLHOCTM  3/IEKTPUYECKOTO TOKa, BbI4ENIAEMON Ha
pesncTope.

ViccnepoBaHve 3aBUCMMOCTW CWUMbI TOKa, WAYLLEro 4yepes namrnouky, ot
HanpPsHXKeHUA Ha Hei.

Onpepenenve K14 Harpesatens.

WccnepoBaHve MarHATHOIO B3aMO/ENCTBMS MOCTOAHHBIX MarHUTOB.
M3yyeHne MarHMTHOrO MNOMAA  MOCTOAHHBLIX  MarHUTOB NpU  UX
06beUHEHNN N pa3feNieHnN.

WccnepoBaHve eNCTBMS 3NEKTPUYECKOr0 TOKa Ha MarHUTHYHO CTPENKY.



17. OMbITbl,  AEMOHCTPUPYIOLWME  3aBUCMMOCTb  CW/Ibl  B3aMMOfENCTBUSA
KaTyLWKN C TOKOM W MarHuTa OT CW/bl TOKA M HamnpaB/leHWA TOKa B
KaTyLLKe.

18. 3y4yeHwue AeNCTBUA MarHUTHOIO NoJIsA Ha NPOBOAHMK C TOKOM.

19. KOHCTpynpoBaHue 1 n3ydeHve paboTbl 31IEKTPOABUraTeNS.

20. Mi3amepeHue K[, anekTpoasuratenbHOM YCTaHOBKN.

21. ONbITbl MO WCCNEAOBAHUIO SBMEHUSA 3MEKTPOMArHUTHOW  UHAYKLUN:
NccnefoBaHMe W3MEHEHW 3HayYeHWUs W HanpasfeHUs WHAYKLMOHHOIO
TOKa.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

MexaHunyeckoe [BwxKeHue. MartepmnanbHad Toyka. Cuctema OTCYETA.
OTHOCUTENBHOCTb MEXaHNUYecKoro [ABWKeHWUs. PaBHOMepHOe MPAMONHEHOE
ABWKeHWe. HepaBHOMepHOe MpAMONMHEIHOe ABMKeHWe. CpeaHas U MIHOBEHHas
CKOPOCTb Tena npu HepaBHOMEPHOM [BVXKEHUN.

YcKopeHne. PaBHOYCKOpPEHHOE NpsSMOSIMHeHoe ABWKeHne. CB0O60AHOE
nageHue. OnbITol ["annnes.

PaBHOMEpHOE [BMXXEHMe MO OKPY>KHOCTW. [epuof M yactota obpalleHus.
JInHelHaa 1 yrnosas CKOpoCcTU. LieHTpoCcTpeMnTeIbHOE YCKOPEHME.

MepBbIii 3aKOH HbloTOHa. BTOpoit 3akoH HbtoTOHa. TpeTuii 3akoH HbloTOHa.
[MpuHUMN cynepnosumm cun.

Cwuna ynpyroctu. 3aKoH 'yka. Cuna TpeHus: cuna TpeHUs CKOMbXeHns, cuna
TPEeHWNA NOKOA, ApYrue BUAbl TPEHUS.

Cuna TAXKeCTU M 3aKOH BCEMWPHOrO TATOTEHWA. YCKOpeHue CBOOOAHOro
nageHuns. [swxeHne nnaHeT Bokpyr ConHua. lNepBas KoCMUYecKas CKOPOCTb.
HeBecoMOCTb 1 Neperpysku.

PaBHOBeCHe MaTepuasbHOW TOYKM. ABCONOTHO TBEPAOE Teno. PaBHOBecUe
TBEPAOro Tena C 3aKpen&HHOM 0Cbto BpaleHNs. MOMEHT cuibl. LIeHTp TaXKecTw.

mnynesc Tena. N3meHeHne nmnynbca. VIMnNynbc cunbl. 3aKOH COXpaHeHUs
nmnynbca. PeakTBHOE ABUXKEHNE.

MexaHuyeckad pabota M MOLLHOCTb. PaboTa cun TSXKECTW, YNpPYyrocTtu,
TpeHuA. CBA3b 3Heprumn n paboTbl. MNoTeHuManbHaa aHeprua Tena, NoOAHATOro Haj
MOBEPXHOCTbLHO 3eM/N. MOoTeHUMaIbHAsA 3HEPTUS CXATOM NPY>XMHbI. KnHeTnYeckas
3Heprus. Teopema 0 KMHETUYECKOW 3HEPrumn. 3akOH COXpPaHeHUs MexXaHW4YecKow
3Hepruu.

Hemoncmpayuu.

1. HabniogeHne mMexaHMYeCKOro ABVKEHMUS Tefla OTHOCUTE/NbHO PasHbIX Ten

OTCUYéTa.



o v kAW

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

CpaBHeHVe MyTeid U TPaeKTOpUiA ABMXKEHMS| OfIHOrO M TOro e Tena
OTHOCUTENIbHO Pa3HbIX T/l OTCYETA.

N3mepeHMe CKOPOCTU U YCKOPEHMS NMPAMOMHEHOTO ABUXEHNS.
MccnenoBaHWe NpU3HAKOB PaBHOYCKOPEHHOTO [BUXXEHMS.

HabntofgHve ABMXXEHNS TeNa No OKPY>KHOCTW.

HabntoagHve MexaHUYeCKnX SBNEHNIA, MPOMUCXOASALLMX B CUCTEMe OTCUETA
«Tenexka» npu eé paBHOMEPHOM W  YCKOPEHHOM  ABVXXEHUM
OTHOCUTENIbHO KabMHEeTa (I3NKM.

3aBMCKMOCTb YCKOpPEHUs Tena OT Macchbl Tefa U AeliCTBYHOLLE Ha Hero
CUNbI.

HabntofeHve paBeHCTBa CU NPV B3aMMOAENCTBIM Ten.

3meHeHMe Beca Tefia Npu YCKOPEHHOM [ABVMXKEHUN.

Mepeaaya MMNynbca NpW B3anMOAECTBIN TeN.

Mpeobpa3oBaHus 3HEPTN NPY B3aMMOJENCTBIM TeN.

CoxpaHeHWe UMMNynbca NPy Heynpyrom B3anMOAenCcTBUN.

CoxpaHeHue UMMybca Npy abCoNtOTHO YNPYroM B3aMMoeACTBUN.
HabntoeHne peakTUBHOIO ABMXKEHMS.

CoxpaHeHWe MexaHN4YeCKoi 3Hepruy npy cBO60AHOM NaaeHuMm.
CoxpaHeHMe MeXaHUYeCKo aHeprum Npu ABUXKEHUN Tena noj, AeincTBrEM
MPYXXWHbI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHCTpympoBaHMe TpakTa [Ans pa3roHa U Aa/ibHenwero paBHOMEPHOro
ABVKEHUS LLIAPUKA U TENEXKN.

OnpepeneHve cpefiHEN CKOPOCTM CKOMbXEHUA OpyCcKa WAN ABWKEHUA
LLIapMKa MO HaKMOHHOW MNOCKOCTH.

OnpepgeneHve YCKOPEHUsi Tena Mpu PaBHOYCKOPEHHOM ABMXXEHUW M0
HaK/TOHHOW NJI0CKOCTM.

VccnegoBaHve 3aBUCMMOCTM MYTU OT BPEMEHWU MPW PaBHOYCKOPEHHOM
ABWXEHNWN 6e3 HavalbHON CKOPOCTW.

MpoBepkKa ruMMNoTe3bl: €CAM MNpu  PaBHOYCKOPEHHOM [ABWMXeHUM 6e3
Haya/IbHOM CKOPOCTWU MYyTW OTHOCATCS KakK pPsi, HEYETHbIX 4mcen, To
COOTBETCTBYHOLLME NPOMEXYTKM BPEMEHN OANHAKOBBI.

VccnegoBaHne 3aBUCUMOCTU  CUMbl  TPEHUSI  CKOMBXEHMS OT  CUMbI
HOPMa/IbHOr 0 [1aBNeHNS.

OnpegeneHne KOaMULUNeHTa TPEHUSA CKObXKEHWS.

OnpepaeneHne XECTKOCTU NPY>XXNHbI.

OnpepeneHve paboTbl CUbl TPEHUS NPYU PaBHOMEPHOM ABVKEHWUW Tena
M0 rOPU30HTA/IbHON MOBEPXHOCT!.



10. OnpefeneHne paboTbl CUAbI  YNPYyroctv npv nNogbéMe rpysa cC
MCNO/b30BaHNEM HEMOABWKHOIO M NMOABUXKHOTO 6/10KOB.

11. /3y4yeHne 3aKoHa COXPaHEHNS SHEPTUN.

Pa3nen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHbI.

Kone6atensHoe amkeHne. OCHOBHble XapaKTePUCTUKIK KonebaHWiA: nepuog,
yacToTa, amnanTyga. MaTeMaTUYecKnin U NPY>KMHHbIA MasTHUKW. TpeBpaLleHmne
3Heprum Npun KosebatTenbHOM ABUXKEHNN.

3atyxawlowme  KonebaHuws.  BbIHY)XAeHHble  KonebaHus.  Pe3oHaHc.
MexaHnyecke BOSIHbI.  CBOWCTBa MeXaHU4YeckuX BOSIH. [pogosibHble K
nonepeyHble BOMHbLI.  [lMHA BOMHbI W CKOPOCTb €€  pacrnpocTpaHeHus.
MexaHun4yecKue BO/HbI B TBEPAOM Tefe, CEMCMUYECKNE BOSHbI.

3BYyK. 'pPOMKOCTb 3BYKa M BbiCOTa TOHa. OTpaxkeHWe 3ByKa. VH(pasByK K
YNbTpasByK.

Jemoncmpayuu.

1. HabnwogeHne kKonebaHwin Ten noj AeACTBUEM CWMbl TSHKECTU N CUNbI
yMpyrocTu.

HabnogeHne KonebaHuii rpysa Ha HUTK U Ha NPYXXKHE.
HabntoeHne BbIHYX/AEHHbIX KonebaHuii U pe3oHaHca.
PacnpocTpaHeHve NPOAOSIbHbIX 1 MOMepeYHbIX BOMH (Ha Mogenu).
HabnofeHne 3aB1UCMMOCTM BbICOThI 3BYKa OT YacTOThl.
AKYCTUYECKUNIA pe30HaHC.
Jlabopamopnwie pabomel u onvimol.
1. OnpegeneHne 4acToTbl W nepuofa KofebaHWn  MaTemaTu4eckoro
MasATHMKa.

2. OnpepgeneHve YacToTbl U Neproga KonebaHnin Npy>XMHHOIo MasTHUKA.

3. VccnepoBaHue 3aBUCMMOCTU Mepuofa KosebaHuini MoABELLEHHOIO K HUTK

rpysa ot AJ/IMHbI HUTW.
4. VccnepoBaHue 3aBUCMMOCTY Meproga KonebaHuid NpY>XXMHHOIo MasTHUKA
OT Macchl rpysa.

5. [poBepka He3aBUCUMOCTM nepuoaa KonebaHwii rpysa, NOABELLEHHOro K
HUTK, OT Macchbl rpysa.

6. OnbiTbl, [AEMOHCTPUpPYIOLME  3aBUCMMOCTb  Nepuofa  KonebaHwmi
NPY>XNHHOTO0 MasTHNKa OT Macchbl rpy3a U XXECTKOCTU NPYXKUHbI.

7. V13mepeHmne ycKopeHmsi CBO6GOHOr0 NaaeHus.

Pazgen 10. Di1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

JNeKTpoMarHUTHoe  Mofie.  ONeKTpOMarHUTHble  BOMHbI.  CBOICTBa
3N1eKTPOMarHUTHbLIX BOMH. LLKana 31eKTPOMarHUTHbLIX BOJH. lcnonb3oBaHue
3/IEKTPOMArHUTHbIX BOJH A/ COTOBOW CBA3N.

o v kA W



AnekTpomMarHuTHas npupoga ceeta. CKopocTb cBeTa. BonHOBble CBOICTBa
ceeTa.

Hemoncmpayuu.

1. CBOICTBa 3N1eKTPOMAarHUTHbIX BOJH.

2. BosiHOBbIE CBOICTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. W3yyeHne CBOWCTB 3/1EKTPOMArHMTHbLIX BO/IH C MOMOLLbIO MOOGWU/ILHOIO

TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJICHMUSI.

NlyyeBas  mopgenb  ceeta.  McTouHmkn — cBeTa.  [psamonuHeiiHoe
pacnpocTpaHeHune ceeTa. 3atMmeHus ConHua n JlyHbl. OTpaxkeHue ceeTta. NMnockoe
3epKasio. 3aKOH OTpaXKeHUA CBeTa.

MpenomneHne cBeTa. 3akOH MpesioMieHnst ceeTa. [10/IHOE BHYTpPeHHee
OTpaXeHWe cBeTa. Mcnosb3oBaHWe MOMHOTO BHYTPEHHEN0 OTPaXEeHUs B
OMTUYECKMX CBETOBOAAX.

NnHza. Xop nyder B nmMH3e. OnTuyeckas cuctemMa (poToannapaTa,
MUKpOCKOMa W Teneckona. na3 Kak onTU4yeckas cucTema. bav3opykocTb
[a/lbHO30PKOCTb.

Pa3noxeHne 6enoro ceeta B crektp. OnbiTbl HbtoTOHa. CnoxkeHue
CMEKTPa/IbHbIX LIBETOB. [Mcnepcus ceeTa.

Hemoncmpauuu.

[MpsAMONMHENHOEe pacrnpocTpaHeHye cBeTa.

OTpaxeHue cBeTa.

MonyyeHve N306paXkeHNIA B MIOCKOM, BOTHYTOM U BbIMYK/IOM 3epKanax.

MpenomneHue ceeTa.

OnNTMYeCKNin CBETOBOA,

Xoa nyyei B cobumparoLein nnH3se.

XoA nyyen B paccemBaroLLEeln NNH3e.

Mony4yeHne N306paxKeHNI C NOMOLLbIO NINH3.

MpuHUMN AencTBUA poToannapara, MMKPOCKOMNa 1 Tesleckona.

10. Mogenb rnasa.

11. Pa3noxxeHune 6e10ro cBeTa B CreKTp.

12. MonyyeHne 6es1oro ceeta NpPu COXEHUN CBETa PasHbIX LLBETOB.

Jlabopamopnsie pabomul u onvimol.

1. WccnegoBaHve 3aBUCMMOCTM Yrna OTPaXKeHWUs CBETOBOrO /lyya OT Yria
nageHus.

2. V3ydeHue xapaKTepmncTUK N306paxkeHNs npeamMeTa B NI0OCKOM 3epKasie.

3. VccnepoBaHve 3aBUCMMOCTU Yr/ia MPeNoM/IEHUS CBETOBOIO flyya OT yrna
NafeHns Ha rpaHunLe «BO3AYX—CTEK/IO».
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4. Tlony4yeHme N306paXKEHNIA C NOMOLLLH COBMPAtOLLIEN NINH3bI.
OnpepeneHve (hOKYCHOro PacCTosAHMA U ONTUYECKOW CUJbl COBMpatoLLei
NTNH3BI.

6. OnNbITbl NO Pa3NoXKeHWM0 6e/Ioro CBeTa B CMEKTP.

7. OnbITbl NO BOCMPUATUIO LiBETa MPeAMETOB MpU UX HabM4eHUN 4Yepes
LIBETOBble PUILTPBI.

Pa3nen 12. KBaHTOBLI€E SIBJICHHS.

OnbITbl Pesepdopga v nnaHetapHas mogens atoma. Mogens atoma bopa.
McnyckaHve n nornoLeHne ceeta aToMoM. KBaHTbl. JIMHeYaTble CNeKTpbl.

PaanoakTMBHOCTL. Afb(a, 6eTa- 1 ramma-usnyyeHus. CTpoeHne aTOMHOrO
aapa. HykKnoHHad Mopgenb atoMHoro fgpa. Wsotonbl.  PaAnM0aKTUBHbIe
npespalleHus. MNepunog nonypacnaga aToMHbIX a4ep.

AnepHble peakuumn. 3aKOHblI COXPaHeHWs 3apAafoBOro M MaccoBOr0 YMCEN.
OHeprusa cBa3n atoMHbIX Afep. CBA3b MacCbl U 3HEPrun. Peakuuwn cuHTesa U
feneHns agep. ICTouHnkm aHeprum ConHua 1 3B&3g.

ApepHas aHepretuka. [encTBMA pagnoakTUBHLIX W3NYYeHUA Ha XMBble
OpraHun3Mbl.

Hemoncmpayuu.

1. CnekTpbl U3/Ty4YeHNsa 1 NOTNOLLEeHNS.

2. CneKTpbl pa3/IMyHbIX rasos.

3. CnekTtp Bogopoza.

4. HabniogeHvie TpekoBs B Kamepe BusbcoHa.

5. PaboTa CUETUMKA MOHW3UPYIOLLLMX U3NYUEHUIA.

6. Peructpauus nanydyeHus npupoaHbIX MUHEPasioB U NPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HabnofeHune CNoWHbIX 1 IMHENYATbIX CNEKTPOB U3/TyYeHNS.

2. WccnepoBaHue TPeKoB: W3MEPEHUE 3HEPTUM YacTuubl MO TOPMO3HOMY

nyTu (no dotorpadusm).

3. M3mepeHune pagmnmoakTBHOIO (hoHa.

IHoBTOpPUTEIBLHO-0000 1AM MOAYJIb.

MoBTOPUTENBHO-0606LAOLLNIA MOAY b NPeAHa3HayYeH A1d cucTeMaTusaunm
M 0000lEeHN  MPeAMETHOrO  COAepXaHus W onblTa  AeATeNIbHOCTH,
MPUOBPETEHHOIO NMPY N3YYEHUN BCEr0 Kypca PU3NKK, a Takke A4/19 NOATOTOBKM K
OCHOBHOMY TOCY[apCTBEHHOMY 3K3aMeHy MO0 (u3uKe [N  06yyaroLmxcs,
BbIOpaBLUMX 3TOT YYeOHbIA NpegmeT.

Mpy “3yyeHUn JaHHOTO MOAY/NA peain3yrTca U CUCTEMATU3NPYIOTCA BUAbI
[eATeNbHOCTU, HAa OCHOBE KOTOPbIX 06ecrneynBaeTcd JOCTUXKEHUE NPeAMETHbIX U
MeTanpeaMeTHbIX — MNJaHMPYeMbIX  pe3ynbTaToB  00y4yeHus,  dopmupyeTcs
eCTeCTBEHHOHay4Had rpaMOTHOCTb: OCBOEHWE Hay4HbIX MeTOAO0B MCCefoBaHNS



SIBNEHU NPUPOAbl U TEXHUKW, OBMAfEHWE YMEHUSIMU O6GBSCHATb (BU3NYECcKUe
SIBNEHWS, NPUMEHSS MOMYYeHHble 3HaHWS, pelaTb 3agads, B TOM 4ucne
KauyeCTBEHHbIE W IKCMEePYMEHTaNbHbIE.

MpUHUMNMaNbHO AesSTENbHOCTHBIA XapakTep AaHHOro pasjena peannsyertcs
32 CYET TOro, 4YTO 0O6yuYalOLMECS BbIMOMHAOT 3aaHns, B KOTOPbIX UM
npegiaraeTcs:

Ha OCHOBe MO/MyYeHHbIX 3HAaHWIA pacno3HaBaTb W Hay4YHO OOBACHATb
(hr3nyecKme ABNEHNS B OKPY>KatoLLield Mprpoe U NOBCEAHEBHOM YXU3HMU;

MCMOMb30BaTh HayUHble METO/bI UCCNeA0BaHNS (PU3NYECKUX SBNEHWIA, B TOM
uncne Ans NPOBEPKM FMMNOTE3 U NOMYUEHNst TEOPETUYECKIX BbIBOOB;
00BACHATb Hayu4Hble OCHOBbI Hambonee BaXKHbIX [AOCTMXKEHWIA COBPEMEHHbIX
TEXHO/MOMIA, HanpuMep, NPaKTUYECKOro UCMO/b30BaHNS Pa3fMYHbIX UCTOYHIKOB
3HEepPruM Ha OCHOBE 3aKOHa MPEeBpPaLLEeHNs N COXPaHEHMs BCEX U3BECTHbIX BUA0B
3Heprum.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyeHne un3nkn Ha ypoBHe OCHOBHOIo 06Llero obpasoBaHusa Hanpas/ieHO

Ha JOCTUXKEHWE IMYHOCTHBIX, MeTanpeAMETHbIX 1 NPeAMETHbIX 06Pa30BaTENbHbIX
pe3y/bTaToB.

B pe3synbTaTe n3yyeHns MU3NKK Ha YPOBHE OCHOBHOIO 006LLero obpa3oBaHns

y obydarouerocs 6yayt copmMmpoBaHbl Crieaytowme NMMYHOCTHbIE pe3y/bTaTbl B
4acTu:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- NPOSIBNIEHNE NHTEPECA K UCTOPUMN U COBPEMEHHOMY COCTOSIHMKO POCCUIACKON
(hM31YECKOIN HaYKW;

- LLleHHOCTHOE OTHOLLIEHME K JOCTUXKEHWNAM POCCUNCKNX YUEHBIX-(DU3NKOB;

2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTMBHOMY Y4acThIO B 00CY)XAEeHWUMN 0BLLECTBEHHO 3HAYMMbIX U
3TNYECKUX NPobeM, CBA3aHHbLIX C MPAKTUYECKMM MPUMEHEHMEM LOCTUXKEHWI
(hM3nKn;

- 0CO3HaHMEe BaXHOCTW MOPa/IbHO-3TUYECKMX MPUHLMMNOB B AeATENbHOCTU
YUYEHOrO;

3) 3CTEeTHYeCKOro BOCIIUTAHUSA:

- BOCMPUATME 3CTETUYECKMX KayeCTB (PM3NYECKOM HayKW: e€ rapMOHUYHOIO
MOCTPOEHUSA, CTPOrOCTU, TOYHOCTK, TAKOHWYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- 0CO3HaHWe LEHHOCTM (PM3MYECKOM HayKM KaK MOLLHOro WMHCTPYMEHTa
MO3HAHNA MMpPa, OCHOBbI Pa3BUTUS TEXHOMOINI, BaXKHENLLE COCTaBMAOLLEN
KYNbTYpbl;

- pas3BWUTME Hay4yHON NH603HATENIbHOCTN, MHTEpeca K WCCNefoBaTeNbCKOM
[leATenbHOCTY;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLUMOHAJIBLHOIO
0J1aronoJIy4uns:

- 0CO3HaHue LEeHHOCTK 6e3onacHoro o6pa3a XN3HKW B COBPEMEHHOM
TEXHO/IOTMYECKOM MUPE, BaXXHOCTW npaBui 6e30MnacHOro MoBefeHus Ha
TpaHCMopTe, Ha [oporax, C 3/IEKTPUYECKUM U TensioBbiM 060pyA0BaHMEM B
[lOMaLLHUX YCNOBUSAX;

- ChopMMPOBAHHOCTb HaBblKa peekcun, NpuUsHaHWe CBOEro npasa Ha
OLIMOKY M TaKoro ke npasa y Apyroro YenoBekKa;

6) TPy10BOI0 BOCIIMTAHMSI:

- aKTVMBHOE y4yacTWe B peLleHUM MNpakKTU4eCKMX 3afad (B pamkKax CeMbM,
06pa3oBaTe/lbHOM  OpraHuM3auMu, ropoda, Kpas) TeXHOMOrMYecKoh U



COLMa/IbHOW HanpasBneHHOCTW, TPebylowWwmx B TOM 4ucCie U PU3NYECKUX
3HaHW;

e - VHTEPEC K NPaKTUYECKOMY U3YYEHNIO MPOMECCUIA, CBA3AHHbIX C (OU3NKOIA;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpPVEHTaUMSA Ha MPUMeHeHWe (U3NYECKUX 3HAHWA ANA pelleHus 3agady B
06/1aCTN  OKpy>KaroLled cpefbl, MIaHMPOBAHUA MOCTYMKOB M OLUEHKU WX
BO3MOXHbIX NMOCNEACTBUN A1 OKPY>KatoLLen cpefpl;

e - 0CO3HaHWe rnobaibHOr0 Xapakrepa 3KOMOrM4YeckMx npobnem u nyTen KX
peLUeHNS;

e 8) aganTanuu K HU3MEHSIOUIUMCH YCJOBHAM COLMAJBLHOM W NPHUPOIHOM
cpeambl:

e - MNOTPebHOCTb BO B3aUMOAEWCTBMM NPW BbIMO/IHEHUN UCCMIEA0BAHNA 1
MPOEKTOB (PM3MYECKON HanpaBNEHHOCTK, OTKPbLITOCTb OMbITY W 3HAHUAM
APYyTnX;

e - TMOBbILLEHNE YPOBHA CBOE KOMMETEHTHOCTM Yepe3 MpPaKTUYECKYHO
[eATeNbHOCTb;

e - NOTPE6GHOCTb B (HOPMUPOBAHNM HOBbLIX 3HAHWIA, B TOM YuMC/e (POPMYMpPoBaTh
naen, NOHATUS, T’MNOTE3bl 0 PUNYECKNX 0OBEKTAX N ABMEHUSAX;

e - 0CO3HaHMe AeULUMTOB COOCTBEHHbIX 3HAHWI M KOMMNETEHTHOCTEN B 061acTu
(hM3nKN;

e - [MNaHMpOBaHMe CBOEro pasBMTUA B MPUOOPETEHMM HOBBIX (N3NYECKMX
3HaHWW;

e - CTPEM/IEHMNE aHANIN3NPOBATb W BbISIBNATL B3aMMOCBA3U NPMPOAbI, 06LLeCTBa U
3KOHOMWKW, B TOM YKC/e C UCMO/b30BaHNEM (PU3NYECKNX 3HAHWIA;

e - OLIEHKa CBOMX [EWCTBMIA C YYETOM BMUSHUSI HA OKPY>KAalOLLYH Ccpepy,
BO3MOXHbIX rN106a/IbHbIX MOC/EACTBUA.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbTate OCBOEHWA Mporpammbl MO (PU3MKE Ha YPOBHE OCHOBHOIO
o6bLero obpasoBaHuNs y oby4atoLerocs 6yayT chopMMpPOBaHbl MeTanpeaMeTHbIE
pe3yabTaThl, BK/IHOYatoLLMe No3HaBaTe/lbHble YHMUBEPCa/IbHbIE YUYebHble AeNCTBUS,
KOMMYHVKaTVBHbIE  YHMBEpPCa/lbHble  Yy4ebHble  [JeNCTBUSA,  PerynsiTUBHbIE
YHUBEPCa/IbHbIE YYEOHbIe AENCTBUS.

ITo3naBaTe/IbHBIE YHuBeEpCaJibHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble JjornuecKkue 1eMCTBUA:
e BbIAB/IATL W XapPaKTEPMU30BaTb CYLWECTBEHHbLIE TPU3HAKKN 00bLEKTOB
(ABNeHNIA);



yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HaK KnaccuuKaLmm, OCHOBaHMS ANs
0606LLEHNS N CPaBHEHWS;

BbISIB/IATH 3aKOHOMEPHOCTM W MPOTUBOPEYUMS B pacCMaTpMBaEMbIX (hakTax,
[aHHbIX U HabMOAEHUAX, OTHOCALLMXCS K PU3NYECKUM ABIEHUAM;
BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBSA3WM NPU U3YYEHUWN (PUINYECKUX
SIBMIEHUIA 1 MPOLLECCOB, AenaTb BbIBOAbI C UCNOMb30BAHNEM AeAYKTUBHbIX
N MHOYKTUBHBIX YMO3aK/IlOUEeHWiA, BbIABUraTb TMMNOTE3bl O B3aMMOCBS3AX
(hM3NYECKNX BESTUYMH;

CaMOCTOSITE/IbHO BbIGMPaTb CMOCO6 pelleHns Yy4ebHOM  (hM3NYECKOMN
3afaun (CpaBHEHME HECKO/IbKMX BapuvaHTOB pPelLeHus, BblOOp Hambonee
MOAXOASALLErO C YYETOM CaMOCTOSATENIbHO BbIAENEHHbIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKe AeCTBHUA.

MCNOMb30BaTb BOMPOCHI KaK UCCNeA0BaTeNIbCKUA MHCTPYMEHT MO3HaHWS;
MPOBOAUTb MO CaMOCTOATE/IbHO COCTaB/IEHHOMY MJ/1aHY OMbIT, HEC/IOXKHbI
(hM3NYECKNIA  IKCMEPUMEHT, HebGOo/bLLIOe UCCNefoBaHUe  (PU3NYECKOTrO
ABNEHUS;

OUeHMBaTb Ha MNPUMEHMMOCTb W  [AOCTOBEPHOCTb  MHOpMaUMIo,
MOJTyYeHHYO B XOfe NUCCNeA0BaHNSA NN 3KCMEPUMEHTE,;

CaMOCTOATe/IbHO (DOPMYNNPOBaTL 0006LLIEHMS U BbIBOAbLI MO pe3y/bTaram
NpoBeAEHHOro HabNOAEHUA, OMbITa, UCCNef0BaHuS;

MPOrHO3MpPOBaTb  BO3MOXHOe  [a/ibHeillee pa3BuThe  PU3NYECKUX
MPOLLECCOB, a TaKXXe Bbl4BMIaTb NPeANonoXeHs 06 NX pasBUTUN B HOBbIX
YCNOBUSX N KOHTEKCTaXx.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTb Pa3/INUHbIE METO/bI, MHCTPYMEHTbI 1 3anpochl NPU MOUCKE U
oTbope MHGopMauMM WUAN OaHHBLIX C YYETOM MPEeASIoOXKEHHOW Yy4vebHOW
(hM3MYECKOI 3adauu;

aHaM3MpoBaTb, CUCTEMATU3NPOBATb M UHTEPMPETUPOBATL MHMOPMALNIO
pasINYHbIX BUAOB 1 (hOpM NpeacTaBNeHUs;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTMMa/IbHYIO  (hOpMY  MpeACTaB/eHMS
MHOpMaLMN 1 MNNKOCTPMPOBATL  PellaemMble  3afavn  HeC0XHbIMU
CXeMamu, auarpaMmmamMmu, MHOM rpativkom 1 nx KOMOMHaUMAMMU.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHSA:

B X04e 06CYX[eHus yyebHOro martepuiana, pesy/bTaToB /1ab0paTOPHbIX
paboT 1 NPOEKTOB 3a/aBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMOi TeMbl U
BbICKa3blBaTb WAEW, HaleNeHHble Ha pelleHve 3afadvn U NojaepXkaHue
6naro)kenaTesibHOCTW 0OLLEHWS;

COMOCTaBNATb CBOW CYX[AEHWUS C CYXXAEHUAMU ApYrnxX Y4aCTHMKOB
Ananora, 06Hapy»XuBaTb pas/inume N CXOACTBO MO3NLMIA;



Bblpa)XKaTb CBOKO TOUKY 3PEHUS B YCTHbIX Y MUCbMEHHbIX TEKCTAX;
Ny6NYHO NPeACTaBNATb Pe3y bTaTbl BbIMOJHEHHOIO (DU3NYECKOro OnbiTa
(aKcrepumeHTa, UccneaoBaHns, NPOEKTa);

MOHMMaTb M WCNONb30BaTb  MPEUMyLLEeCTBa  KOMaHAHOM
UHAMBUAYaNIbHOW  paboTbl MPU  PelleHUM KOHKPETHON  (h13NYecKo
npobnemsl;

NPUHMMATL LeNI COBMECTHON AeATeNlbHOCTW, OpraHn30BbIBaTh AeACTBUA
no eé [OCTVMXKEHUIO: pacnpefensdts ponn, o6cyXaatb npouecchbl WU
pe3ynbTaTbl COBMECTHOM paboTbl, 0606LaTb MHEHUSI HECKOMbKUNX NHOAEN;
BbIMO/IHATL CBOK YacCTb pPaboThbl, 4OCTUIas KaYeCTBEHHOrO pesysbTara Mo
CBOEMY HanpaB/ieHUI0 W KOOPAWHMPYS CBOM [EACTBUA C  ApYrvmu
4sieHaMn KOMaHApb!;

OLeHMBaTb Ka4yecTBO CBOEro BKMafa B OOLMIA MPOAYKT MO KpUTEepUsM,
CaMOoCTOATE/IbHO CHOPMY/IMPOBAHHBLIM YYaCTHNKaMW B3aUMOLENCTBUS.

"
7

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA

CaMoopraHnsaunﬂ:

BbISIBNATb MPO6MEMbI B XXWU3HEHHbIX U YYEOHbIX CUTYyaUMsX, TPeOyHLLMX
AN151 peLleHns (hM3nYecKnX 3HaHWI;

OPVMEHTMPOBATLCA B Pas/IMUHbIX  NOAXOA4AX MNPUHATUA  peLleHuit
(MHOVMBMAYaNbHOE, MPUHATWE PELUEHMS B TPynne, MPUHATUE pPeLLeHWi
rpynnon);

CaMOCTOSATE/IbHO COCTaB/ATL a/ITOPUTM peLLeHNs (DU3NYECKOW 3aaum nmn
MnaHa uccnefoBaHMst C YYETOM MMEKOLMXCA PeCcypcoB M COBCTBEHHbIX
BO3MOXHOCTEW, apryMeHTMPOBaTh Npefnaraemble BapuaHTbl PELLEHWN;
[enaTb Bbl6op M 6paTh OTBETCTBEHHOCTH 3a PeLLEHME.

CaMOKOHTpOJIL, 3MOHI/IOH3JIBH]>II7[ HHTCJICKT.

[aBaTb afieKBaTHYH OLEHKY CUTyauuun 1 npeasaratb niaH eé u3MeHeHns;
O0OBACHATL  MPUUMHBLI  JOCTWXKEHUSA  (HELOCTWDKEHMS))  pPe3ynbTaToB
[eATe/IbHOCTH, fiaBaTb OLEHKY MPUOBPETEHHOMY ONbITY;

BHOCUTb KOPPEKTMBbLI B AEATENIbHOCTb (B TOM YMC/IE B XOf BbIMO/THEHUA
(pM3MYECKOro  UcCnefoBaHWA WAM  MPOEKTa) Ha OCHOBE  HOBbIX
00CTOATENLCTB, W3MEHMBLUMXCA CUTYyaUWid, YCTaHOBNEHHbIX OLUMOOK,
BO3HUKLUMX TPYAHOCTEW;

OLleHMBaTb COOTBETCTBUE pe3y/ibTaTa e U YyCNoBUSM;

CTaBUTb Cebs Ha MeCTO ApYroro 4YesioBeka B X0f4e cropa Win AUCKyccum
Ha Hay4HYH0 Temy, MOHMMaTb MOTUBbI, HAMEPEHWS U JTOTUKY 4PYroro;
Mpu3HaBaTb CBOE MPaBO Ha OLUMOKY Mpy peLleHnn hnunyecknx 3agay uim
B YTBEPXAEHUAX HA HAaY4YHble TEMbI 1 TaKOe e MpaBo ApYroro.



ITPEAMETHBIE PE3YJIBTATDBI

K KOHLY 06y4eHus B 7 kiacce NPeAMeTHble Pe3ynbTaTbl HA 6a30BOM YPOBHE
[O/MKHbI 0TPaXaTb CHOPMMPOBAHHOCTb Y 00YYatOLLMXCA YMEHWIA:

NCMOMb30BaTh  MOHATUA:  (PU3UYECKME W XUMUYECKUe  ABJIEHUS,
HabMo4eHne, 3SKCMEPUMEHT, MOZLe/b, TUMoTe3a, eaunHULbl (U3NYECKKX
BE/IMYMH, aTOM, MOJIEKY/a, arperatHble COCTOSHWSA BellecTBa (TBEpAOE,
XWUAKOe, Tra3000pa3HoOe), MexaHWYecKoe [BWKeHVe (paBHOMepHOe,
HepaBHOMEpPHOe, MPAMO/IMHEAHOE), TpPaeKTOpuUsi, pPaBHOAENCTBYHOLLAS
cuna,  gegoopmauma  (ynpyras,  njacTuU4eckas),  HeBeCOMOCTDb,
coobularoLLmecs cocyabl;

pasnnyaTb ABfeHns (anddysns, TennoBoe ABUXKEHMEe 4acTUL, BeLLecTBa,
PaBHOMEPHOE  [BWKEHWe, HEepaBHOMEPHOE  [ABWKEHMWE,  UHepuus,
B3aVIMO/ENCTBME Tes, paBHOBECUe TBEPAbIX T/ C 3aKPEenjaEéHHOW OCbto
BpallleHns, rnepefaya pdaBneHWs TBEPAbIMM Tenamu, >XULKOCTAMU WU
rasamu, arMocpepHoe [aB/ieHWe, TMnaBaHVWe Ten, MpeBpaLeHus
MeXaHWYeCKOM 3Heprum) no OnucaHuK KX XapakKTepHbIX CBOMCTB W Ha
OCHOBe OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE (DU3NYECKOE SB/EHNE;
pacrno3HaBaTb MNPOSIB/IEHWE  U3YYEHHbIX  (PU3NYECKMX  ABMEHUA B
OKpY>KaloLlem Mupe, B TOM 4ucfie (PU3NYECKME ABMIEHUS B MPUPOSE:
NpUMepbl ABWKEHWUA C Pa3/IMYHbIMU CKOPOCTAMM B XKMBOW U HEXMBOW
npupoge, [AenACTBME CWMbl TPEHUA B MNPUPOLE W TEXHWUKE, B/MSIHUE
aTMOC(epHOro [aB/ieHMs1 Ha >KMBOW OpraHunsm, nnasaHue pbld, pblyarv B
Tefle YesioBeka, Npv 3TOM NepeBOAMTb MPaAKTUYECKYHO 3a4ady B yUYebHyIo,
BblAENSATb CYLLECTBEHHbIE CBOMNCTBA (NMPU3HAKM) (PU3NYECKNX SABNEHUM;
OMMCbIBaTb U3YYEeHHble CBONCTBA TeN M (IU3NYECKME SBMEHUS, UCMO/b3YS
(pm3nyeckme Benu4YMHbl (Macca, 06bEM, MIOTHOCTb BELLECTBA, Bpems,
MyTb, CKOPOCTb, CPefHSAA CKOPOCTb, CUMa YNpyrocTu, cuia TSHKeCTU, BeC
Tena, cwna TpeHus, [faBneHue (TBEPLOro Tefa, >KMAKOCTKM, Trasa),
BbITA/IKMBAIOLLAA CWMa, MexaHuyeckas paboTa, MOLHOCTb, M40 CW/bl,
MOMEHT  CWU/bl, KO3MMULMEHT MOMNE3HOro [AeWCTBMS  MeXaHWU3MOB,
KWHeTMYecKasd M MnoTeHUMabHas 3Heprus), npu onvcaHWy npaBu/IbHO
TpakToBaTb  (PU3NYECKMIA  CMbIC/T  UCMOMb3YEMbIX  BEIMYUH,  UX
0003HaYeHs U efuHULBI (PM3NYECKMX BENUYMH, HaxoAuTb (OPMYIibl,
CBSI3blBaOLLME AaHHYIO (PM3MYECKYHO BENNYMHY C APYTMMMK BENNYUHAMMU,
CTPOUTL rpafuKmn N3yYeHHbIX 3aBUCUMOCTEN (IU3NUYECKUNX BESINYUNH;
XapaKTepn3oBaTb CBOWCTBA Tes, (JM3MYECKMe SABMIEHUS U MPOLIECChI,
MCNONb3ys NpaBuia CoXeHNs cun (BAONb OAHOW NpPAMOiA), 3aKoH Myka,
3aKoH [Mackans, 3akoH Apxumena, Npasuio paBHOBecUs pblyara (6/10Ka),



«30/10TOE MPaBWI0» MeXaHWKKN, 3aKOH COXPaHEHUS MeXaHWYeCKOM
3HEprun, npuv 3TOM [JaBaTb C/NOBECHYK (DOPMY/IMPOBKY 3aKOHa U
3anncbIBaTb ero MaTeMaTNYECKOE BbIPAXKEHNE;

00BACHATL (PU3MYECKME ABNEHMS, MPOLIECCHI U CBOWCTBA Te/, B TOM YMCe
W B KOHTEKCTE CUTyauuii MpPaKTUKOOPWMEHTMPOBAHHOIO XapaKTepa:
BbISIBNATb MPUUYNHHO-CNEACTBEHHbIE CBA3WN, CTPOUTb 0ObACHEHWE 13 1-2
NOTMYECKMX LLIAroB C OMOPOM Ha 1-2 M3Y4YeHHbIX CBOWCTBA (IM3NYECKMX
SBMEHUIA, (IN3NYECKNX 3aKOHA UM 3aKOHOMEPHOCTY;

pellatb pacyéTHble 3agaun B 1-2 [eiCTBMSA, WCNOMb3YS 3aKOHbl M
(hopmynbl, CBA3bIBaOLME (PU3NYECKME BE/IMUMHBI: Ha OCHOBE aHan3a
YCNOBMS 3afa4m 3anucbiBaTb KpPaTKOe YCN0BWE, NOACTaBNATb PU3NYECKME
BE/MYMHBI B (POPMY/bl U MPOBOAMTb PacyéTbl, HaAXOAUTb CMPaBOYHbIE
[aHHble, HE0OX0AMMbIE AN PELeHns 3aaad, OLEeHMBaTb PeaMCTUYHOCTb
MoNy4YeHHOW (PU3NYECKOIN BENTUYMHBI;

pacno3HaBaTb MPOGMEMbI, KOTOPble MOXHO pPewwnTb MNpu  MOMOLLM
(hM3NYECKNX METOLOB, B ONUCAHNUKN UCCNEA0BaHNSA BbIAENSTb NPOBEPSEMOE
npeanonoxeHne  (runotesy),  pasnnyaTtb WM UHTEPNPETMPOBATb
MONYYEHHbI pe3ynbTaT, HaxoAWTb OLWMOKM B XOAe OMbiTa, Aenatb
BbIBOAbI MO €ro pesy/nbTaram;

MPOBOAWTL  OMbITbl MO  HAOMOAEHWIO  (PU3NYECKUX  SIBNEHWUIA UK
(hn3nyecKmnx CBOICTB Ten: (hopmynMpoBaTb NpoBepsieMbIe
MpeAnonoXeHns, cobmpaTb YCTaHOBKY W3 NPeLI0XeHHOr0 060pyj0BaHNS,
3anncbIBaTb X0f OMNbITa 1 (HOPMYNPOBaThb BbIBOARI;

BbIMOMHATL MPAMbIE M3MEPEHUSI PaCCTOSAHWS, BPEMEHM, MacCbl Tena,
06bEMa, CuIbl U TemnepaTypbl C WCMNO/Mb30BaHNEM aHaNOroBbIX K
UM(POBLIX NPMOOPOB, 3anMcbiBaTb MOKa3aHWA MNPUOOPOB C  YYETOM
3afjaHHO abCONOTHON MOrPeLLIHOCTN N3MEPEHNIA;

MPOBOAWTL UCCNef0BaHNE 3aBUCUMOCTY OLHOIN 3NYECKON BEIMYMHDBI OT
APYroli C WUCMOMb30BaHMEM MNPSMbIX WM3MEPEHWUI (3aBUCMMOCTU MNyTW
pPaBHOMEPHO ABWXYLLErocs Tena OT BPEMEHU ABWKEHWA Tena, CWbl
TPEHWS CKO/IbXXEHWS OT Beca Tena, KavyecTBa 06paboTKM NOBEPXHOCTEN Tes
M HE3aBUCUMOCTU CUMbI TPEHUS OT NOLAAN CONPUKOCHOBEHWS Ten, CUMbI
YNpYrocT OT YA/IMHEHUS NPYXXWHbI, BbITA/IKNBAOLLEN CMbl OT 06bEMa
MOrPY>XEHHOM YacTW Tena 1 OT MAOTHOCTU XMAKOCTKW, €€ He3aBUCUMOCTU
OT N/IOTHOCTY TeNa, OT Fy6UHbI, HA KOTOPYHO MOTPY>XeHO Teno, YCoBUiA
NnaBaHWs Ten, YCNOBUIA paBHOBECUS pblyara 1 610KOB), y4acTBOBaTb B
M1aHMPOBaHMM  Yy4ebHOro MccnefoBaHMs, cobupaTb YCTaHOBKY MU
BbIMOMIHATL W3MEPEHUs, Creaysa NpefsioKeHHOMY MnaHy, (MKcMpoBaTb
pesynbTaTbl MONYYEHHOW 3aBUCUMOCTM (U3NYECKUX BEIMYMH B BUME



NpeanoXeHHbIX Tabnuy W rpaukos, Aenatb BblBOAbI MO pe3y/bTaTam
NccnefoBaHus;

MPOBOAUTL KOCBEHHblE W3MePeHUsS (U3NYECKMX BEMYMH (NIOTHOCTb
BELLECTBA XXMAKOCTM W TBEPLOrO Tefa, Cuia TPEHUS CKOJIbXEHUS,
[aBfeHne  BO3fdyXa, BblTa/KMBalOWas cwuia, [OedCTByOWAas  Ha
MOrpy>XEHHOE B XXMAKOCTb Teno, KO3((MUMEHT MOMIe3HOro [encTBus
MPOCTbIX MEXaHW3MOB), Crneaysa MNPeAsIoOKEHHOW WHCTPYKUMK: MpK
BbINO/IHEHUM M3MEPEHNA CcOBUpPaTb 3KCMEPUMEHTA/IbHYIO YCTAHOBKY WU
BbIUMC/IATH 3HAYEHME NCKOMOW BENINUNHDI;

cobntogatb npaBuna TEXHUKM 6e30MacHOCTU Npu paboTe C 1abopaTopPHbIM
060pya0BaHMEM;

yKasblBaTb MPUHUMMbLI LEACTBUAA NPUOOPOB N TEXHUYECKUX YCTPOWCTB:
BECbl, TEPMOMETP, [AMHAMOMETP, coobLjatolmecs cocygbl, 6apomerp,
pblyar, NOABWXKHbINA 1N HEMOABWXHBIA 6/10K, HAK/TOHHAA MI0CKOCTb;
XapakTepu3oBaTb  MPUHUMMbLI  AEACTBUA  U3YYeHHbIX Mpubopos U
TEXHUYECKMX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM YMCle:
MOALUMNHUKNA, YCTPOWCTBO BOAOMNPOBOAA, TMAPaBANYECKUA  npecc,
MaHOMETp, BbICOTOMEP, NOPLLHEBOI HAcoC, apeoMeTp), NUCMOb3Ys 3HaHUA
0 CBOMCTBax (PU3MYECKMX SABNEHUIA N HEOOXOAMMbIE (PU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTM;

npuBoaUTL  NpuUMepbl  (HaxoguTb  MH(oOpMauMio 0  npumMepax)
MPaKTUYECKOro WCMo/b30BaHNA (PU3NYECKMX 3HAHWIA B MOBCEAHEBHON
XN3HW ON19 0becriedeHns 6e30nacHOCTM Npu obpalleHnn ¢ npubopamm u
TEXHUYECKVMM YCTPOMNCTBaMM, COXPaHeHMst 3[40pPOBbA W COGMOAEHUS
HOPM 3KO0/IOrMYeCKOro MNoBeAeHUs B OKPY)KaOLLIEN Cpee;

OCYLLECTB/IATL  OTOOP WCTOYHUKOB WHMOpMauunm B VIHTepHeTe B
COOTBETCTBMU C 3afaHHbIM NMOMCKOBbLIM 3arpoCOM, Ha OCHOBE MMELLMXCS
3HAHUA W NYTEM CpPaBHEHUS Pa3IMYHbIX WCTOYHUKOB BbIAENATb
MHOpMaUMIo, KoTopas SBNSETCA MPOTMBOPEUMBOMN WM MOXKET ObITb
HeA0CTOBEPHOM;

MCMO/b30BaTh MPU BbIMOMHEHUN YYeOHbIX 3afaHWin HayUYHO-NONYNSPHYHO
nnTepatypy  (PU3NYECKOro  COAep>KaHWs, CnpaBO4YHble  MaTepuasbl,
pecypcbl ceTh VIHTepHET, BnafeTb NpuémamMy KOHCNEeKTUPOBaHNSA TEKCTa,
Npeobpa3oBaHNsA MHPOPMaLMK U3 OAHOW 3HAKOBOWN CUCTEMbI B APYTYHO;
co3faBaTb COOCTBEHHbIe KpaTKMe MUCbMEHHbIE M YCTHble COOOLLEHMS Ha
OCHOBe 2—3 WUCTOYHMKOB MH(hopMaLmnn (PU3NYECKOTO COAEPXKaHUS, B TOM
yncne nNy6anYHO genatb KpaTKme CO0OLLEeHMst O pesy/nbTaTaxX NPOEKTOB
WAN  y4ebHbIX WCCNeAoBaHWA, MNpU  3TOM TPaMOTHO WCMO/b30BaTb



M3YUYeHHbIA MOHATWIHBLIA annapaT Kypca (DM3UKKW, COMPOBOXAATb
BbICTYMN/IEHNE NPe3eHTaLMel;

MPX BbINO/HEHUM Y4eOHbIX NPOEKTOB W WUCCNeAoBaHWin pacnpeaensiTb
06s13aHHOCTI B Tpynrne B COOTBETCTBMM C MOCTAaB/MEHHbLIMM 3adayamu,
CNeauTb 3a BbINOSIHEHMEM MfaHa [elCTBWIA, afeKBaTHO OLIEHMBaTb
COOCTBEHHbI  BKNafL B  [eATENbHOCTb  rPYyMnbl,  BbICTPanBaTb
KOMMYHUKaTUBHOE B3aUMO/ECTBINE, YUMTbIBAS MHEHWE OKPYXKAtOLLMX.

K KOHLYy 06y4eHus B 8 Kiracce NpPeAMeTHble Pe3ynbTaTbl HA 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTL Yy 00YUatOLLMXCS YMEHWIA:

MCNOMNb30BaTb NOHATUA: Macca U pasMepbl MONEKY/, TEM0BOE [ABMXKEHME
aTOMOB M MOJEKY/, arperatHble COCTOAHMS BELLECTBA, KpUCTa/IIMYECKME 1
amop(Hble Tena, HaCbIWEHHbIN W HeHaCbIWEHHbIA Map, BIKHOCTb
BO34yXa, TemnepaTypa, BHYTPEHHSAS 3Heprus, TenjoBON [BuraTefb,
3/IEMEHTAPHbIN 3NEKTPUYECKUIA 3apsf, SNEKTPUYECKoe Mosie, NPOBOAHMKM
N AN3NEKTPUKM, MOCTOSHHbIA 3NEKTPUYECKNIA TOK, MarHUTHOE MOoJe;
pasnnyaTb SBNeHUSA (TEnsoBOe pacLUMpPeHne K Cxartue, Tenaornepenaqa,
Tenn0BOe paBHOBECWE, CMaYMBaHue, KarnuinsapHble SBEHUS, UCMapeHUe,
KOHZEeHCaumMs, nnaBfieHve, KpucTanmsaums (OTBepAeBaHue), KUMeHue,
Tennonepefava (TennonpoBOAHOCTD, KOHBEKLWS, N3NyyeHue),
aNleKTpM3auma Ten, B3aMOLENCTBME 3apsafoB, AeCTBUA 3/1eKTPUYECKOrO
TOKa, KOPOTKOE 3aMblKaHue, B3aUMOAENCTBME MarHUToB, [eincTBue
MarHUTHOIO MOAA Ha MPOBOAHMK C TOKOM, 3/1EKTPOMArHUTHasA MHOYKLMS)
MO OMWCaHWID WX XapaKTepHbIX CBOWCTB WM Ha OCHOBE OMbITOB,
[AEMOHCTPUPYHOLLMX AaHHOE (PU3NYECKOE ABEHNE,;

pacrno3HaBaTb MNPOSIB/IEHWE  U3YYEHHbIX  (PU3NYECKMX  ABMEHUA B
OKpY>KaloLlemMm Mupe, B TOM 4uCrie (PU3NYECKME ABMIEHUA B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHWE W  KanwinspHble SABMIEHUA B NPUPOJE,
Kpuctasinel B npupoge, usnydveHve CosnHUa, 3amep3aHne BOLOEMOB,
MOPCKMe 6pum3bl, 06pa3oBaHMe PoCbl, TYMaHa, MHes, CHera, a/leKTpuyecKune
ABNEHUA B aTMOC(epe, 3/IEKTPUYECTBO XXMBbIX OPraH1M3MoB, MarHWTHOE
none 3emnu, Apeid NOMKOCOB, POSib MarHUTHOrO MONA AN XKWU3HW Ha
3eMne, MNONMAPHOE CUSAHKE, MPU 3TOM NEPEBOAUTL MPAKTUYECKYIO 3a4ady B
y4ebHyH0, BblAeNsTb CYLLIECTBEHHble CBONCTBA (MPU3HAKM) (DU3NYECKNX
SBNEHWIA;

OMMnCbIBaTb U3YYeHHble CBONCTBA TeN M (IM3NYECKME SBIEHUS, UCMO/b3YH
(hn3myeckme BeNMUUHBI (TeMMepaTypa, BHYTPEHHAS 3HEPrus, KOMMYeCcTBO
TennoTbl, YyAenbHas TennoEMKOCTb BelleCTBa, YAeNbHasd TensoTta
NNaBneHus, yaenbHas TensjoTta napoobpas3oBaHWs, YaenbHas TennoTa
cropaHus Tonamea, KO3MMULUMEHT MOMNE3HOro [AenNCTBUA  Tens0BOM



MalUnHbI, OTHOCUTENbHas BNAXHOCTb BO34yXa, 3NEKTPUYECKMIA 3apsaf,
cunia TOKa, 3MeKTPUYECKOe HanpshkeHue, COMPOTMB/IEHVE MPOBOAHMKA,
yfenbHOe  COMpOTWMBMEHWEe  BellecTBa, pabota M MOLWHOCTb
3NIEKTPUYECKOrO  TOKa), MNpU  OMNWCaHWM  MNpaBWIbHO  TPaKTOBaTb
(PM3MYECKNIA CMbICNT UCMOMb3YEMbIX BEIMUMH, 0603HAYEHUS U eAMHMLpbI
(PM3NYECKUX BEIMYMH, Haxo4uTb (OPMY/bl, CBA3bIBAOLLME AAHHYIO
(PM3NYECKYHO BENNYMHY C APYTMMU  BeUYMHAMK, CTPOUTb rpadinkm
M3YUYeHHbIX 3aBUCUMOCTEN (DU3NYECKNX BEIUUNH;

XapaKTepu3oBaTb CBOWCTBA TeN, (PU3NYECKMEe SBMEHUS U MPOLECCHI,
MCNOMNb3YA OCHOBHbIE MMOJIOXKEHUSA MONEKYNAPHO-KUHETUYECKOW Teopuu
CTPOEHMSI BELLeCTBa, MPUHLMN Cyneprnosnumm nonein (Ha KayeCTBeHHOM
YPOBHE), 3aKOH COXpaHeHus 3apafa, 3akoH OMa A/19 yyacTka Lienu, 3aKoH
koyna—JleHua, 3aKOH COXpaHeHWsa 3Heprun, npu 3TOM [JaBaTb
C/TIOBECHYIO (POPMYNIMPOBKY 3aKOHa W 3anucbiBaTb ero MaremMaTuyeckoe
BbIpaXKEHWE;

0OBACHATL (PU3MYECKMEe NPOLIECCbl U CBOWCTBA Tesl, B TOM 4uC/le U B
KOHTEKCTe CMTyauuii NpakTMKOOPUEHTUPOBAHHOIO XapakTepa: BbISBSATb
MPUYNHHOCNELCTBEHHbIE CBA3W, CTPOUTL 0OBACHEHWE U3 1-2 NOrUYecKmX
LLIaroB C OMopol Ha 1-2 M3yYeHHbIX CBOWCTBA (DU3MUECKUX SIBEHWNA,
(h13nYeCcKnX 3aKOHOB W/IM 3aKOHOMEPHOCTEN;

pelartb pacyéTHble 3agayun B 2-3 [OeWCTBUS, WCMOSMb3yS 3aKOHbl W
(hopMynbl, CBA3bIBAIOLLME (PU3NYECKME BENMUYMHBI. HAa OCHOBE aHa/m3a
YCNOBMS 3afaun 3anucbiBaTb KPaTKOe YC/IOBME, BbISIBAATL HeA0CTaToOK
[aHHbIX [/19  pelleHns 3adadu, BbloMpaTb 3aKOHbl W (HOPMYIibI,
HeobXoanmble ANnA €€ pelleHWs, MNPOBOAUTb PacyéTbl M CpaBHUBATb
Mosly4YeHHOe 3Ha4YeHne PU3NYECKO BENNYMNHDI C U3BECTHLIMU AaHHbLIMU;
pacrnosHaBaTb MPO6/EMbI, KOTOPble MOXHO pPewwnTb MNpu  MOMOLLM
(hM3nYeCKMX METOAOB, MCMOMb3Ys OMUCaHWe WCCNefoBaHus, BblAeNsATb
NpoBepsieMoe  NPeAnonoXeHWe, OLEHMBATL NPaBWUIbHOCTL  MOpPAAKa
NPoBeAeHNsA nccnefoBaHuns, aenaTb BbIBOAbI;

MPOBOAWUTL  OMbITbl MO  HAGMNKOAEHUIO  (IU3UYECKMX  SBMEHWIA UK
(hM3MYECKMX CBOMCTB TeN (KanunispHble ABEHNSA, 3aBUCUMOCTb [aB/IEHMNS
BO34yXa OT ero 06béma, TeMnepaTypbl, CKOPOCTU NpoLecca OCTbIBAHNSA U
HarpeBaHus MpU W3yY4eHWM OT LBETa W3nyyatowei (nornollaroLlent)
MOBEPXHOCTKN, CKOPOCTb MCMapeHus BOAbl OT TEMMNEepPaTypbl XUAKOCTU Y
nnowaan eé noBepxXHOCTW, 3SNeKTpM3aums Ten U B3aVMOLENCTBMeE
ANEKTPUYECKMX  3apSL0B, B3aUMOAEWCTBME  MOCTOSHHbIX  MarHWUTOB,
BU3yasin3aumsa MarHUTHbIX MNOMe MOCTOSAHHbIX MarHuWToB, [AeicTBUA
MarHUTHOIO Mo/ Ha NPOBOAHUK C TOKOM, CBOWCTBA 3/1EKTPOMArHuTa,



CBOWCTBA 3MIeKTpoABUraTenss MOCTOAHHOIO TOKa):  (POpPMY/NMpPOBaTh
npoBepsieMble MPEAMNOIOKEHNS, COBMPaTb YCTAHOBKY M3 MPe1oXeHHOro
060pyA0BaHMA, ONUCbIBATL XO4 OMnbiTa U (POPMYNNPOBATL BbIBOABI;
BbINOMIHATL ~ MNPsAMblE  M3MEPEHUs  TemnepaTypbl,  OTHOCUTENIbHOM
BNXXHOCTU BO3[yXa, CW/bl TOKa, HanpsHKeHWs C  UCMO/b30BaHMEM
aHa/loroBbIX MPMOOPOB U AATYMKOB (PU3NYECKMX BEIMYMH, CPaBHMBATH
pe3ynbTaTbl U3MEPEHUI C YHETOM 3ajaHHOM abCONOTHOM NOTPELLHOCTY;
MPOBOAUTL MCC/eA0BaHNE 3aBUCUMOCTI O4HON (DU3NYECKON BEMNYUHBI OT
APYrol €  UCMOMb30BaHMEM  MPSAMbIX — M3MepeHWd  (3aBMCUMOCTb
COMPOTMB/IEHUS MPOBOAHMKA OT €ro [AJ/IMHbl, N/OWaAM MOomnepeyHoro
CeYeHNs 1 yaenbHOro ConpoTMB/EHNS BeLecTBa NMPOBOAHMKA, CU/Ibl TOKA,
NOyLWero 4epes MNPOBOAHUK, OT HanpsXKeHUs Ha  MNPOBOAHUKE,
nccnefoBaHve  Moc/efoBaTe/IbHOrO U MapaifiefibHOro  CoefMHeHW
MPOBOAHWMKOB): NJaHMPOBaTb MCCNefoBaHMe, COoOMpaTb YCTAHOBKY MU
BbINONHATL W3MEPeHUs, creays MpeanoXeHHOMY MnaHy, (OMKCMpPOBaTb
pe3ynbTaTbl MOMlYYEHHOW 3aBUCMMOCTM B BuAe Tabnvy v rpaurkos,
[enatb BbIBOAbI NO pe3y/ibTaTaM UCCef0BaHNS;

MPOBOAUTbL KOCBEHHble W3MEpPEHNs (U3NYECKMX BennyunH (yaesnbHas
TeNNOEMKOCTb  BeLLecTBa, COMPOTUB/IEHWE TMPOBOAHMKa, paboTa U
MOLLHOCTb 3/1EKTPUYECKOr0 TOKA): MaHMpoBaTb WU3MeEPeHUs, cobupatb
3KCNepUMEHTa/IbHYHO YCTaHOBKY, crieays MpefnoXeHHON UHCTPYKUMK, W
BbIUNCNATb 3HAYEHWE BEINMUNHDI;

cobnogartb npaBuna TEXHUKM 6e30MacHOCTU Npu paboTe ¢ 1abopaTopPHbIM
obopynoBaHueMm;

XapakTepu3oBaTb  MPUHUMMBLI  AEACTBUA  U3YYeHHbIX Mpubopos U
TEXHUYECKMX YCTPOMCTB C OMOPOM Ha WX OnucaHus (B TOM uYuClE:
cucTemMa OTOMJIEHWUA [OMOB, TMrpoMeTp, napoBas TypbuHa, amnepmeTp,
BO/IbTMETP, CUYETUMK 3MEKTPUYECKON 3HEPrnn, 3/1EKTPOOCBETUTENbHbIE
Npubopbl, Harpe.aTe/bHbIE 3/1EKTPONPUOOPLI (NPUMEPBI), 3NEKTPUYECKME
NpefoXpaHnUTeNN, 3NIEKTPOMArHUT, 3N1eKTPoABMrarTes/ib MOCTOAHHOIO TOKa),
MCMO/b3ys 3HAHUA O CBOMCTBaX (PM3NYECKUX SBNEHUA U HE0bXOoAMMble
(hn3myecKme 3aKOHOMEPHOCTY;

pacrnosHaBaTb MPOCTble TEXHWYECKME YCTPOMCTBA W  U3MEPUTESbHbIE
npubopbl MO CXeMaM W CXEMATUYHbIM  PUCYHKaM  (KMAKOCTHBINA
TEPMOMETP, TEpPMOC, MCUXPOMETP, FMIPOMETP, ABUraTeSls BHYTPEHHEro
CropaHus, 3MeKTPOCKOIM, PeocTaT), COCTaBMATb CXeMbl 3/IEKTPUYECKUX
Lenei ¢ nocnegoBaTebHbIM 1 napanie/bHbIM COeJUHEHNEM 3/1EMEHTOB,
pasninyas yCnoBHble 0603HaYeHNS 3/IEMEHTOB 3/IEKTPUYECKUX Lienen;



npuBoaUTL  NpUMepbl  (HaxoauTb  UHQOpMauMio 0  npumepax)
MPaKTUYECKOro WCMo/b30BaHNA (PU3NYECKMX 3HAHWIA B MOBCEAHEBHON
XN3HW An19 obecriedeHns 6e30nacHOCTM Npu obpalleHnn ¢ npubopamm n
TEXHUYECKMMM YCTPOMNCTBaMM, COXPaHeHMst 3[40pOBbA W COGMOAEHUS
HOPM 3KO/IOTMYECKOrO NMOBEAEHNSA B OKPYXKAIOLLEN Cpeae;

OCYLLECTB/ATL  MOUCK WH(OpMaumMnm  (U3NMYECKOro COAepXKaHus B
HTepHeTe, Ha OCHOBE WMEKOLWMXCA 3HaHWIA U NyTEM CpaBHeHUs
[OMOJSIHUTENbHBIX ~ UCTOYHMKOB  BbIAENATb  MH(OpPMaLMIO,  KoTopas
SBNAETCA MPOTUBOPEUMBOIA NN MOXET ObITb HEAOCTOBEPHOM;
MCNONb30BaTb MPU BbINOMHEHNW YYEOHbIX 3afaHUA HaYUYHO-MONYNAPHYHO
nuTepatypy  (PU3NYECKOro  COAep>KaHWus, CnpaBO4YHble  MaTepuasbl,
pecypcbl cetn VIHTepHeT, BNnafjeTb NPUémamy KOHCMEKTMPOBAHUA TEKCTa,
Npeobpa3oBaHNsA MHPOPMaLMK U3 OAHOW 3HAKOBOI CUCTEMbI B APYTYIO;
co3faBaTb COOCTBEHHbIE MUCbMEHHbIE WM KpaTKue YCTHble COOGLLEHNUS,
0600Was MH(poOpMaUMl0 U3  HECKONbKMX WUCTOYHUKOB  (PU3NYECKOro
cogepXaHus, B TOM uucne ny6/MYHO MpPeACTaBNATb  pe3y/bTaTbl
MPOEKTHON MW MCCNefoBaTeIbCKON AeATeNIbHOCTW, NPU 3TOM FPamMOTHO
MCMOMb30BaTb  M3YUEHHbIW MNOHATUIHBLIA annapat Kypca QU3nKu,
COMNPOBOX/aTb BbICTYMN/IEHNE NPe3eHTaLel;

MNPV BbIMNO/IHEHUN Y4YebHbIX MPOEKTOB W WCC/EA0BaHU  (PU3NYECKUX
MpoLeccoB pacnpefenstb 00643aHHOCTM B Tpynne B COOTBETCTBUM C
MnocTaB/ieHHbIMW 3aa4aMu, CNefUTb 3a BbINOHEHWEM MJiaHa LenCTBUA U
KOppeKTUpoBaTb €ro, aflekBaTHO OLeHMBaTb COOCTBEHHbIA BKNag B
[eATeIbHOCTb PYMMbl, BbICTPanBaTb KOMMYHUKAaTUBHOE B3aMMOLENCTBIE,
NPOsBNSAS TOTOBHOCTb paspeLlaTb KOHMINKTBI,

K KOHLY 06y4eHUs B 9 kiracce NPeAMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTL Y 00YUatOLLMXCS YMEHWIA:

MCMONb30BaTb MOHATUS: CUCTeMa OTCYéTa, MaTepuasibHas TOuKa,
TPAEKTOPMS, OTHOCUTENBHOCTb MEXaHUYECKOro [ABMXKEeHMS, AehopmMalims
(ynpyrasi, nnacTuyeckasl), TPeHWe, LEHTPOCTPEMUTENbHOE YCKOpeHMe,
HEBECOMOCTb U Meperpysku, LEHTP TSHKECTU, abCONMOTHO TBEPAOE TENo,
LEHTP TSHKECTM TBEPAOro Tena, paBHOBECKE, MeXaHUYeckne KonebaHms un
BOMHbI, 3BYK, WH(PasByK W YNbTPasByK, 3MEKTPOMArHUTHbIE BOJIHbI,
LLIKa1a 3N1eKTPOMarHUTHbIX BOJH, CBET, G/M30PYKOCTb U 1a/lbHO30PKOCTb,
CMEKTPbI UCMYCKaHWs U MOF/MOLLEHMS, anba, 6eTa- U raMma-usnyyeHus,
M30TONbI, SAepHas 3HEPreTUKa;

pa3nnyath SBNEHUS (PaBHOMEPHOE W HEepaBHOMEPHOE MPSMOSIMHEHOe
[BVKEHVE, PABHOYCKOPEHHOE MPAMO/MHeliHOe [BMXKEeHMe, CBOGOJHOe
nafieHne Ten, PaBHOMEPHOe ABVXKEHWE MO OKPYXXHOCTK, B3aMOAENCTBIE



Te/l, peakTMBHOe [BWXKeHWe, KonebaTe/slbHOe [ABVKeHWe (3aTyxarolime u
BbIHY)XIeHHble KO/ebaHus), pe30HaHC, BOMIHOBOE [BVIKEHWe, OTpaXKeHue
3BYyKa, NPAMOSIMHENHOE pacnpoCTpaHeHWE, OTPaXKEHWE W MpeioM/eHme
CBeTa, NO/IHOE BHYTPEHHEE OTPaXKEHME CBETA, pa3noxXeHre 6e1oro cBeTa B
CNEeKTP W  C/NOXeHMe ChneKTpasibHbIX LBETOB, [AMCMepcus  CBeTa,
eCTeCTBEHHas PajM0aKTMBHOCTb, BO3HWKHOBEHWE /IMHEAYATOro CrekTpa
N3/Ty4eHNs) Mo ONUCaHUIO UX XapaKTePHbIX CBOMCTB 1 HA OCHOBE OrbITOB,
AEMOHCTPUPYHOLLMX faHHOE (PU3NYECKOe ABNEHNE;

pacno3HaBaTb MNPOSIB/IEHWE  WU3YYEHHbIX  (QU3NYECKMX  SBNEHUA B
OKpy>aroliem mupe (B TOM 4ucne (U3MYecKue SIBNEHUS B MPUPOJE:
MNPUIMBLI N OT/IMBBI, ABUXeHMe nnaHeT COMHEeYHON CUCTEMbI, PeaKTUBHOE
[OBWKEHME >KMBbIX OPraHM3MoB, BOCMPUATUE 3BYKOB >KMBOTHBIMW,
3eMNETPSACEHNE, CEMCMUYECKMe BOMHbI, LyHamu, 3X0, LBeTa Ten,
ONTUYECKME ABMEHMS B Mpupode, 6Uonornyeckoe AencTsme BUAMMOrO,
YyNbTPaMONETOBOr0 U  PEHTrEHOBCKOrO  W3/yYeHWUA, €eCTECTBEHHbIN
PagMoaKTUBHbLIA (JOH, KOCMMUYECKMEe fyun, PagmoakTUBHOE W3/yYeHMne
NPUPOAHbLIX MWHEpanoB, [OeWCTBME PaaMOaKTUBHbIX W3yUYEHWI Ha
OpraHusM 4enoBeka), MpU 3TOM MNEPeBOAUTL MPAKTUYECKYH 3afady B
y4ebHYH0, BblAeNsiTb CYLIECTBEHHblE CBONCTBA (MPU3HAKM) (DU3NYECKNX
SBNEHWUI;

OMMnCbIBaTb U3YYEeHHble CBONCTBA TeN M (IM3NYECKME SBIEHUS, UCMO/b3YS
(hpn3myeckne BeNUUMHbI (CPeAHAs U MrHOBEHHas CKOPOCTb Tena npw
HepaBHOMEPHOM [BVXEHWUW, YCKOPeHWe, rMepemMelleHne, nyTb, YrnoBas
CKOpPOCTb, CWna TPEHWs, cuna YnpyrocTu, cuna TSXKEeCTU, YCKOPEeHMe
CcBOOOAHOrO nafeHusl, Bec Tena, WMNyAbC Tena, WMMNYAbC CWUNbl,
MexaHuMyeckas pabota M MOLLHOCTb, MOTEHLUMaIbHasA 3Heprua Tena,
MOAHATOr0 Haf, MOBEPXHOCTbIO 3eM/U, MOTEeHUMalbHas 3HEPIUs CXaToi
MPYXXUHbI, KWUHETUYECKass 3HEeprusi, MnosHasg MexaHU4ecKas 3sHeprus,
nepuog 1 vactoTta KonebaHwiA, AnnHa BOMHbI, FPOMKOCTb 3BYKa U BbICOTa
TOHa, CKOPOCTb CBETa, MoKasaTe/ib MPesioMIeHNs cpedbl), Mpu onucaHum
NMpaBUIbHO TpakToBaTb (U3NYECKUIA CMbIC/T WCMO/Mb3YEMbIX Be/IMYMH,
00603HayYeHNss N eanHULbl (U3NYECKUX BENYUH, Haxo4uTb (HOpPMYIibl,
CBSI3blBAOLLME AAaHHYIO (DU3NYECKYHD BENNYMHY C APYTMMMW BENNYMHAMMU,
CTPOUTb rpafuKN N3yYeHHbIX 3aBUCUMOCTEN (IU3NYECKINX BESTUUNH;
XapaKTepn3oBaTb CBOWCTBA Tes, (OM3MYECKMe SABMEHUS W MPOLIECCHI,
NCMO/b3ys 3aKOH COXPaHeHWUs 3HepPruu, 3aKOH BCEMUPHOrO TATOTEHUS,
NPUHLUMN  Cyneprnosvuuum Ccua, NPUHUUN  OTHOCUTENbHOCTU [anunes,
3aKOHbl HbIOTOHa, 3aKOH COXPaHEHUSi UMMY/bCa, 3aKOHbl OTPAXEHUS U
NPenioM/IEHNA CBETa, 3aKOHbI COXpaHeHUs 3apsA0BOro M MacCcoBOro Yncen



Npu AAepHbIX peakumax, npu 3TOM [aBaTb CI0BECHYH (DOPMY/MPOBKY
3aKOHa 1 3anuncbiBaTh ero MaTemMaTnyecKoe BbipaXKeHE;

006BACHATL (PM3MYECKMe MPOLeCCbl U CBOWCTBA Te/l, B TOM 4uUCle W B
KOHTEKCTe CUTyauuidi NpakTMKOOPUEHTUPOBAHHOIO XapaKTepa: BbISB/ATH
MPUYMHHO-CNEACTBEHHbIE CBSA3U, CTPOUTL 0OBACHEHME U3 2—3 NOMMYECKUX
LLIaroB C OMopor Ha 2-3 M3YyYeHHbIX CBOWCTBA (PU3NYECKUX ABMIEHWNA,
(hpM3MYECKMX 3aKOHOB N/IN 3aKOHOMEPHOCTEN;

pewwatb pacyéTHble 3agayn (onuparolimecs Ha cuctemy u3  2-3
YPaBHEHWIA), NCMOMb3YS 3aKOHbI U POPMY/IbI, CBA3bIBAKOLLME (DU3NYECKMNE
BE/IMYMHbI: Ha OCHOBe aHa/n3a YCoBMA 3ajayun 3anucbiBaTb KpaTKoe
YCNOBWE, BbISBNATb HeAOCTaloWwme UM N30bITOUHbIE [JaHHble, BblOMpaThb
3aKOHbl U POpMY/ibl, HEO6XOAMMbIE A/ PeLleHns, MPOBOANTL PacyETbl U
OLEeHMBaTb  PEea/IMCTUYHOCTL  MOJTIYYEHHOTO  3HAYeHWs  (PU3NYECKOM
BE/IMYMHBI;

pacrno3Haeatb MNpPo6neMbl, KOTOpPble MOXHO pPewnTb MNpu  NOMOLLM
(hpM3MYECKNX METOAO0B, WUCMOMb3YyA OnucaHue WCCNefoBaHus, BblAeNsaTh
NMpoBepsieMOe  NPeAno/oXeHne, OLEHMBATb NPaBWIbHOCTL  MOPAAKa
NPOBefEeHNA  WCCMefoBaHMs,  [enatb  BbIBOAbl,  WMHTEPNpPeTMpOBaTh
pe3ynbTaTbl HA6MO4EHWIA U OMbITOB;

MPOBOAUTL  OMbITbl MO HAGMOLEHWUIO  PU3NYECKUX  SBNEHUA UK
(hpM3MYECKNX CBOWCTB Ten (M3yyeHre BTOPOro 3akoHa HbiOTOHa, 3aKoHa
COXpaHeHs 3Hepruu, 3aBUCUMOCTb Mepuofda KosiebaHMin MPY>XUHHOIOo
MasTHUKA OT MaccCbl rpy3a M >KECTKOCTU MPY>XWHbI N HE3aBUCUMOCTb OT
amnAnTy bl MasblX KoiebaHUiA, NPSMOIMHENHOE PacnpoCTpaHeHre CBeTa,
pasnoXeHve 6enoro cBeTa B CMEKTP, U3y4YeHNe CBOWCTB M300paXKeHMs B
MNOCKOM 3epKasie M CBOWCTB M300paeHUs npegmeta B cobuparoLei
NMH3e, HabnogeHne ChNOLWHbIX W IMHENYaTbIX CNEKTPOB W3NYyYeHUs):
CaMOCTOATE/IbHO  cobupaTb  YCTaHOBKY M3  M30bITOYHOro Habopa
obopygoBaHus, OMWCbIBaTb  XOf4 OMblTa W  ero  pesynbTarhl,
(hopMynunpoBaTb BbIBOARI;

MPOBOAUTL MPU HEOBXOAMMOCTM CEPUID MPSAMbIX M3MEPEHWI, onpeaenss
cpefHee 3HayeHWe W3MEPSAEMON BeNNYMHBLI  ((POKYCHOe paccTosHue
cobupatoller NMH3bI), O0OOCHOBbLIBaTL BbIOOP Ccnocoba W3MEepPeHMs
(M3mepuTeNbHOro NpMbopa);

NPOBOAWUTL  MCCMeAOBaHME 3aBUCUMOCTEN  (DU3NYECKUX BENNYMH C
MCMO/b30BaHNEM NPAMBbIX W3MEPEHWIn (3aBUCMMOCTb MYTWM OT BPEMEHU
MNPy PaBHOYCKOPEHHOM [BMXXEHUWN 6Ge3 HayaslbHOM CKOpPOCTW, nepuoja
Koneb6aHWin MaTeMaTM4yecKOro MasTHMKa OT A/MHbI HWUTKW, 3aBUCUMOCTU
yrna OTPaXeHWsi cBeTa OT Yrna nageHus W yrna npenomaeHns ot yrna



nageHns): nnaHMpoBaTb WUCCNefoBaHWe, CaMOCTOATE/IbHO CObupaThb
YCTaHOBKY, (MKcMpoBaTb  pe3ynbTaTbl  MOYYEHHOW  3aBUCUMOCTU
(bM3NYECKMX BENNYMH B BuAe Tabnuy n rpadmkos, denatb BbIBOAbI MO
pesynbTaram Ucc/efoBaHus;

MPOBOANTL KOCBEHHble W3MEPEHUST (PU3NYECKMX BENNYUH  (CpeaHsas
CKOPOCTb W YCKOpPeHWe Tena nMpu PaBHOYCKOPEHHOM  [ABVDKEHUMW,
YCKOpeHve CBOOOAHOI0 NafeHWs, >KECTKOCTb MPYXXWMHbI, KO3MDULMEHT
TPEHUSI CKOMBbXEHUS, MexaHW4yeckas paboTa M MOLYHOCTb, 4actoTa U
nepuog KonebaHWin MaTeMaTMyeCcKoro W MPYXXUHHOTO MasTHUKOB,
onTu4Yeckasd cuna cobuparowein  NMH3bIL,  PaAMOaKTUBHBIA  (HOH):
NNaHMpoBaTb M3MEPeHUs, CobuUpaTb 3KCMEPUMEHTA/IbHYIO YCTAaHOBKY U
BbINONHATb U3MEpPEeHUs, crefys NpeasioKeHHOW UHCTPYKUUK, BbIYUCNATD
3HaYeHMe BeIMUMHBI 1 aHA/IM3MPOBAaTb NOyYeHHble pe3y/bTaTbl C YYETOM
3afjaHHOI MOrpPeLIHOCTN N3MEPEHWIA;

cobnofaTb nNpaBuia TeEXHUKM 6e30MacHOCTI Npu paboTe ¢ n1abopaTopHbIM
0bopynoBaHMEM;

pas/inyaTb OCHOBHble TMPU3HAKN WN3YUYEeHHbIX (U3NYECKUX MOZENei:
MaTepuasibHas TO4Yka, abCONOTHO TBEPAOE TeNO, TOYEUHbIA WCTOYHUK
cBeTa, /lyd, TOHKasd /MH3a, MNaHeTapHas MOAeNb aToma, HYK/IOHHas
MOZe/ b aTOMHOI0 A4pa;

XapakTepu3oBaTb  MPUHUMMbLI  AEACTBUA  U3YYEeHHbIX MPUOOPOB U
TEXHUYECKMX YCTPOMCTB C OMOPOM Ha WX OnucaHus (B TOM uYuCle:
CNUAOMETP, [LAaTYMKN TMOMOXKEHNSA, PaCCTOSHUA W YCKOPeHWs, pakeTa,
9XO0NOT, OYKW, Mepuckon, QoToannapar, OMTUYECKMe CBETOBOAbI,
CMEKTPOCKON, [A03MMeTp, Kamepa BuWnbCOHa), WCNONb3ys 3HaHWA O
CBOMCTBaX (PUM3NYECKMX ABMIEHWA W HeobXoauMble  (hU3MYeCKme
3aKOHOMEPHOCTW;

MCNOMb30BaTb CXEMbl U CXEMaTUYHbIE PUCYHKUN U3YUEHHBIX TEXHUYECKUX
YCTPOMWCTB, WU3MePUTENbHbLIX MPUOOPOB N TEXHOMNOrMYECKUX MPOLECCOoB
Npn peLleHnn y4debHO-NPaKTUYEeCKUX 3afady, ONTUYEeCKMe CXeMbl NS
MOCTPOEHMS N306paXKeHNIA B NIOCKOM 3epKasie 1 cobmparoLein nnH3e;
npuBOAUTL  MpuUMepbl  (HaxoguTb  WHQoOpMauMio 0  npumepax)
MPaKTUYECKOro WMCMO/b30BaHNA (DMU3NYECKMX 3HAHWA B MOBCEAHEBHOM
XWN3HN An14 obecreyeHns 6e30MacHOCTM Npu obpalleHnn ¢ npudopamm u
TEXHUYECKMMM YCTPONCTBAMM, COXPaHeHMs 300pOBbA W COGNIOAEHMS
HOPM 3KO0JIOrMYeCKOro MoBeAEHUS B OKPY)KaOLLIEN Cpefe;

OCYLLECTB/ATb  MOUCK  MH(OpMaumy  (M3NMYECKoro cofepXaHus B
NHTepHeTe, cCamMOCTOATENIbHO (DOPMYNMPYS MOUCKOBbLIW 3amnpoc, HaXo4MTb



NyTn onpeaeneHns OCTOBEPHOCTM MOSTYYEHHOW UH(OPMaLMM Ha OCHOBE
VMEIOLLMXCH 3HAHWUIA W JOMONHUTENIbHbIX UCTOYHUKOB;

MCNONb30BaTb MPWU BbINOMHEHNW YYeOHbIX 3afaHNA HayUYHO-NONYNAPHYHO
NUTEPaTypy  (PU3MYECKOro  COAepXKaHus, CrnpaBOYHble  MaTepuasbl,
pecypcbl cetn NHTepHeT, BNafjeTb NPUEMamMy KOHCMEKTMPOBAHUS TEKCTa,
Npeo6pazoBaHNsa MHOPMaLMK U3 OLHOM 3HAKOBOW CUCTEMbI B APYTYIO;
co3fjaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHble COOOLLEHNA HAa OCHOBE
MH(OPMaLMN N3 HECKONbKUX WCTOYHWKOB (PU3NYECKOTO COAEPXKaHus,
Ny6ANYHO NPeACTaBNATbL pe3y bTaTbl MPOEKTHON UM NCCeA0BaTENbCKOM
[eATe/IbHOCTX, NpPU  3TOM  FPaMOTHO  WCMO/b30BaTb  M3YYEHHbIA
MOHATUIMHbLIA annapaTt M3y4aeMoro pasfgena (U3VKU K COMPOBOXAATb
BbICTYM/IEHWE npe3eHTaUMend C YYETOM OCOOEHHOCTEN ayamTopuu
CBEPCTHMKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (uudgposbie)
Kourpoabnsie IIpakTnyeckue
n/n NporpaMMBbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Pasnea 1. ®usnka u e€ posib B NO3HAHUM OKPY’KAIOLIEro MHUpPa
Bubnmoteka LIOK
11 dusnkKa - Hayka o npupogae 2
y PvIpoA https://m.eds00.ru/7f416194
Bubnmoteka LIOK
1.2 dusnyeckne BeIMUNHBI 2 1
https://m.eds00.ru/7f416194
o Bubnmoteka LIOK
1.3 EcTecTBEHHOHaYYHbIN MeTOA NO3HaHNA 2 1
y A https://m.edso00.ru/7f416194
WToro no pasgeny 6
Paznen 2. IlepBoHayaiibHble CBeJIeHUS 0 CTPOEHUH BellleCcTBa
Bubnunoteka LLOK
2.1 CTpoeHue BelLlecTBa 1
P W https://m.edso0.ru/7f416194
59 [BWXeHNe 1 B3aMMOAENCTBME YacTuL, 9 1 Bubnnoteka LLOK
' BeLLleCTBa https://m.edso0o.ru/7f416194
Bubnmoteka LIOK
2.3 ArperaTHble COCTOAHUA BelllecTBa 2 https://m.edsoo.ru/7fA16194
WToro no pasgeny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
Bubnmnoteka LIOK
31 Mexam-eckoe Asikerie 3 https://m.edso00.ru/7f416194
3.2 WHepuwmsa, macca, N10THOCTb 4 1 Bubnmoteka LLOK



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

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

Bubnunoteka LLOK

33 Cuna. Buae! cnn 14 2 https://m.eds00.ru/7f416194
Toro no pasgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 [asneHuve. MNepenava faBneHnsa TBEPALIMA 3 Bubnunoteka LLOK
' Tenamu, XXnaKocTaMmn 1 rasamm https://m.eds00.ru/7f416194
Bubnunoteka LLOK
4.2 FaBnerine xuaKocT > https://m.edso00.ru/7f416194
Bubnunoteka LLOK
4.3 ATMOC(EPHOE AaB/EHIE 6 https://m.edso0.ru/7f416194
44 [elicTBME XNAKOCTM 1 ra3a Ha NorpyXXeéHHoe 7 3 Bubnnoteka LLOK
' B HUX T€No https://m.eds00.ru/7f416194
MToro no pasgeny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEpPrUsi
Bubnunoteka LLOK
>1 Pabota u mouHoCTb 3 ! https://m.edsoo0.ru/7f416194
Bubnmoteka LIOK
52 MpocTble MexaHsMb > ! https://m.eds00.ru/7f416194
Bubnmoteka LIOK
>3 Mexarueckas sHeprus 4 ! https://m.eds00.ru/7f416194
WToro no pasgeny 12
Pe3epBHoe Bpems 3
OBLLEE KOMMMYECTBO YACOB MO NMPOIrPAMME 68 12


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

8 KUIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Konrpoabusie IIpakTnueckue
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazgea 1. TermioBble iBJICHUSA
. Bubnmnoteka LLOK
11 CTpoeHure 1 cBOMCTBA BELLECTBA 7 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
12 Tennosble npoLecch 21 L > https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Paznen 2. DiiekTpuyeckne U MATHUTHBIE SIBJICHUSI
51 ANeKTpUYecKme 3apabl. 3apsXKeHHble Tena 7 1 Bubnmnoteka LLOK
' N NX B3aUMOfencTame https://m.edsoo.ru/7f4181ce
o o Bubnmnoteka LLOK
2.2 [MOCTOAHHBIN 3NEKTPUYECKNN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bubnmoteka LLOK
23 MarHuTHole ABNeHNA 6 L 15 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
24 SNeKTPOMArHUTHAA MHAYKLIA 4 https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHoe Bpems 3
OBLLEE KOJIMYECTBO YACOB MO NMPOIrPAMME 68 3 14.5


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

9 KUIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue a3/1eJ1I0B U TeM J197%4 OBbIC
Ne i/m P Konrpoabusie IIpakTnueckue (ubp )
NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe ABVKEHME 1 CNOCOObI ero 10 1 Bubnmoteka LLOK
' onucaHus https://m.edsoo.ru/7f41a4a6
o Bubnunoteka LLOK
1.2 B3anmogencrtene T 2 1
sauMogencTeie Ten 0 3 https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LIOK
1. KOHbI COXpaHeHns 1
3 3aKOHb! coxpare 0 3 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUs U BOJHbI
Bubnmoteka LLOK
2.1 Mexanuueckne Koneoarns ! 3 https://m.edsoo.ru/7f41a4a6
Bubnmoteka LLOK
2.2 MexaHnyeckune BOJIHbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Paszle.n 3. 3JICKTp0MaFHI/ITHOC moJie 1 3JICKTPOMAriHMTHBIC BOJITHBI
31 SNeKTpoOMarHUTHOe nose u 5 5 Bubnmnoteka LLOK
' 3N1EKTPOMArH1THbIE BOMHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Pa3nen 4. CBeToBbBIE SIBJIEHHS
4.1 3aKOHbI pacnpocTpaHeHns ceBeTa 6 2 Bubnnoteka LLOK


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

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

Bubnmnoteka LLOK
4.2 JInH3bI 1 onNTUYecKne NpruoopbI 6 3 httos://m.edsoo.ru/7fA1a4a6
Bubnmnoteka LLOK
4.3 Pa3fnoxeHune 6e/10ro cBeTa B CreKTp 3 2 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3nen 5. KBanToBbI€e sIBJIEHUSA
Bubnmnoteka LLOK
51 VicnyckaHne 1 nornoweHne ceeta aToMoMm 4 1 httos://m.edsoo.ru/7f41ada6
Bubnunoteka LLOK
52 CTpoerie aTomHoro AApa 6 1 https://m.edsoo.ru/7f41a4a6
Bubnunoteka LLOK
>3 FIEPHbIE peakLym ! . . https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Pa3nea 6. [loBTopuTe1bH0-00001a10 1M MOAYJIb
6.1 MoBTOpeHMe 1 06006LLEHME COAEPKAHMS 9 9 Bubnmoteka LLOK
' Kypca pu3nKku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 9
OBLLEE KOJTMYECTBO YACOB MO NMPOrrPAMME 102 3 27


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




IHHOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE

Ne Hdara uugposeie

Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3ydyeHusi oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl
dur3nKa — HayKa o npupoge.
AsneHna npupoabl. Pusnyeckme 1

fABNEHUA

MexaHunyeckue, TEN/OBbIE,
INEKTPUYECKME, MarHUTHbIE, 1
CBETOBbIE, 3BYKOBbIE AB/1EHUA

du3nYecKne BeIMUYUHBI N NX

1
n3mepeHue
Ypok-uccnegosaHue "3mvepeHune
TemMnepartypsbl npu NOMOLLN 1 1

XXWAKOCTHOro TepMOMeTpa 1 faTymKa
TeMnepartypbl”

Kak (hm3mnka v pyrve ecCTeCTBeHHble

HayKu U3y4atoT Npuposy.
EcTecTBEHHOHAYYHbI1 METO, 1
nosHaHua. OnvcaHne U3NYECKNX

SBMIEHNIA C MOMOLLIbIO MOAENeN

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

Ypok-uccnegosaHue "lNposepka
rMNoTe3bl: Aa/lbHOCTb MOMETA LLapUKa,
MYLLEHHOr0 ropU30HTa/IbHO, TEM
60/bLUe, YeM 60/IbLLE BbICOTA MyCKa"


https://m.edsoo.ru/ff09f72a

CtpoeHue BellectBa. ONbIThI,

Bubnunoteka LLOK

7 OKa3blBaloLMe ANCKPETHOE CTPOEHME
A LHVE ANCKP P https://m.edsoo.ru/ff09fe0a
BeLlecTBa
8 L[ BMKeHne yacTuL, BeLlecTea bubnmoteka LIOK
H BELl https://m.edsoo.ru/ff0a013e
Ypok-uccnegosaHuie «OnbITbl MO
9 Hab/10JeHNI0 TEMNI0BOro pacLUMpeHus
rasos»
10 ArperaTHble COCTOSHUA BelllecTBa
B3anMoCBSA3b MeXay CBOWCTBaMM
BELLeCTB B pa3HbIX arperaTHbIx
1 COCTOSAHUAX N NX Bubnnoteka LLOK
aTOMHOMO/EKYIAPHBLIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
OC06eHHOCTK arperaTHbIX COCTOSAHWIA
BO/bI
MexaH14YecKoe [AB/KeHME.
12 PaBHOMEPHOE U HEPABHOMEPHOE bubnnoreka LIOK
P P P https://m.edsoo.ru/ff0a05c6
LBVXKeHNe
Bubnmoteka LIOK
13 CkopocTb. EanHnubl ckopocTn
P A 4 P https://m.edsoo.ru/ff0a079c
14 PacueT nyTn 1 BpeMeHN ABMXKEHUS bubnnoreka LIOK
yr P A https://m.edsoo.ru/ff0a0ae4
Hepumns. 3aKoH nHepuun,
15 Bsavrl)nl;:'o encTemne TenplljaK NpUUYnHa bubnnoreka LIOK
A P https://m.edsoo.ru/ff0a0c10
N3MEHEHNA CKOPOCTU ABUXKEHUA TeN
[MnoTHOCTb BeLecTBa. PacyeT macchl 1 Bubnnoteka LLOK
16
o6bema Tena no ero NJ0THOCTU https://m.edsoo.ru/ff0a0fee
17 NabopatopHas paboTa «OnpeseneHve


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

NJOTHOCTW TBEPLOro TeNna»
PelueHne 3aaa4d no Teme "lMA0OTHOCTb

Bubnmoteka LIOK

18 BellecTsa" https://m.edsoo.ru/ff0al23c
Cuna KaK XapakTepucTumka
19 B3auMozeicTeus Ten. Cuna
ynpyroctu. 3akoH Nyka
NabopatopHas paboTa «3yyeHne
20 3aBUCUMOCTU PaCTSXKeHUA
(aedhopmanmm) NpyXXmnHbI OT
MPUIOXKEHHON CUSTbI»
21 FABneHue TaroteHus. Cuna TaXXecTu
CBsi3b MeX/ay CUION TSHXKECTU U
22 maccoi Tena. Bec Tena. PelueHne bubmmoreka LIOK
https://m.edsoo.ru/ff0al1778
3afay no teme "Cwuna Taxectun"
93 Cuvna TAXEeCTN Ha ApYrux nnaHeTax. Bubnnoteka LLOK
PU3nNYeCKNe XapakKTePUCTUKN NNIAHET https://m.edsoo.ru/ff0a1502
Bubnmoteka LIOK
24 Viavieperne cin. fiMHamomeTp https://m.edsoo.ru/ff0al8cc
Bubnmoteka LIOK
25 Bec Tena. HesecomocTh https://m.edsoo.ru/ff0al1778
CnoxkeHue [BYX CWN, Harpas/eHHbIX
26 MO OfHOM I'Ip'pﬂ?\//IOVI. i bubnmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOAENCTBYIOLLAA CUN
97 PelleHne 3aga4 no Teme
"PaBHofelicTBytOLasA cmun”
28 TpeHne CKOMbXXEHUA N TPEHWE MOKOS. Bubnnoteka LLOK
TpeHue B npupoae N TEXHUKe https://m.edsoo.ru/ff0alb9c
29 JabopaTopHas paboTa «M3yyeHne Bubnnoteka LLOK


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

30

31

32

33

34

35

36

37

38

3aBMCUMOCTW CU/bl TPEHUS
CKOJIbXKEHWS OT CU/Ibl AaBNIEeHNS U
XapakTrepa ConpurKacaroLLMXCs
MOBEPXHOCTEW»

PelleHne 3aaa4 Ha onpeaeneHue
PaBHOAENCTBYIOLLENA CUSTbI

PeLueHwve 3aaa4 no Temam: «Bec
Tena», «I"pagmueckoe N306paxeHme
cun», «Cunbl», «PaBHOAENCTBYOLLAS
cun»

KoHTposibHas paboTa no Temam:
«MexaHnuyeckoe aBmxeHue», «Macca,
MNOTHOCTb», «Bec Tena»,
«["pagmyeckoe N306paxKeHne Cu»,
«Cunbi»

[asneHne. Cnocobbl yMeHbLLEHNS 1
yBe/IMyeHns faBneHns

[aBneHuve rasa. 3aBUCMMOCTb
[laBNeHns rasa ot 06bEMa,
Temnepartypsl

Mepenaya faBneHna TBEPAbIMU
Tenamu, XNAKOCTAMMU U razamu. 3aKoH
Mackans

[aBneHve B XXNAKOCTU U rase,
BbI3BaHHOE AENCTBMEM CUJIbl TSXKECTU
PelueHue 3aaay no teme «/laBneHvie B
YXMAKOCTU 1 rase. 3akoH Mackansa»

CoobLiatoLLyecs cocypl

https://m.edsoo.ru/ff0alcc8

Bubnmoteka LIOK
https://m.edsoo.ru/ff0alde0

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a20a6

bubnmoteka LIOK
https://m.edsoo.ru/ff0a2376

bubnmoteka LIOK
https://m.edsoo.ru/ff0a25b0

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a2718

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a2826

Bubnnoteka LLOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

Bubnunoteka LLOK

39 "MapaBAMYECKNin npecc
AP P https://m.edsoo0.ru/ff0a3136
40 MaHomeTpbl. [NopLuHeBoW
YXNAKOCTHBIA Hacoc
ATmocepa 3emnn. MNpruynHbI
CYLLIECTBOBaHWSA BO3A4YLUHON 060/104KM
41 3ZI|\J/|JIJW| 3aBI/ICI/IMOCTf)£/1TMOC(*)e HOro bubnmorexa LIOK
' P https://m.edsoo.ru/ff0a2b5a
[laBNeHNs OT BbICOTbI HAZ YPOBHEM
mopst
Bubnunoteka LLOK
42 Bec Bo3gyxa. ATMOC(epHOe faBneHne https:/m.edsoo.ru/ff0a2b5a
43 3mepeHre aTMOC(epHOro AaBneHus. Bubnmoteka LLOK
OnbIT Toppuyennu https://m.edsoo.ru/ff0a2da8
3aBMCMMOCTb aTMOC(EPHOro
44 aB/ieHNs OT BbICOTbI H OBHEM bubmmoreka LIOK
A anyp https://m.edsoo.ru/ff0a2fc4
Mops
45 BapomeTp-aHepong. ATMoChepHoe Bubnmoteka LLOK
[laBNIeHne Ha pa3INYHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 PelueHwne 3aga4 no teme
ATMOChepHOoe faBreHmne"”
encTBMe XMAKOCTU 1 rasa Ha
47 ﬁor eHHoep'B HWX Teno bubnuoreka LIOK
Py ’ https://m.edso0.ru/ff0a3276
ApxvmefoBa cuna
NabopatopHas paboTa «OnpeaeneHune
48 BbITaIE)KMBzm epl‘/'l CUnbl e|7|pc1"£||; toLet bubmmoreka LIOK
= A yroui https://m.edsoo.ru/ff0a33fc
Ha Teno, Norpy>KeHHoe B XXUAKOCTb»
49 JTabopaTopHas paboTa no Teme Bubnmnoteka LLOK


https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

50

51

52

«lIccnegoBaHue 3aBUCMMOCTY Beca
Tena B Bofe OT 06bEMA MOrPY>KEHHO
B XXWJKOCTb YacTyh Tena»

[MnaBaHWe Ten

JNabopaTopHas paboTa
"KoHCTpyunpoBaHue apeomMeTpa niu
KOHCTPYVpOBaHWe I0AKU 1
onpefeneHue eé rpysonogbLémMHocTn"

PelleHune 3aga4 no temam: «lnasaHne
cyfos. Bo3gyxonnasaHue»,
«[laBneHne TBepAbIX TeN, XXUAKOCTEN
N ra3oB»

https://m.edsoo.ru/ff0a3514

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

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

53

54

55

KoHTposibHas paboTa rno Teme
«[laBneHve TBEPAbIX Tef, XUAKOCTeN
1 rasoB»/Bcepoccuiickas
npoBepoyHas paboTa Npu NpoBeAeHUN
C MCMONb30BaHMEM KOMMbOTepa

MexaHun4yeckas pabota

MoLHOCTb. EAMHNLbI MOLLIHOCTH

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

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

56

57

Ypok-uccnenosaHue "PacyéeTt
MOLLHOCTW, pa3Br1BaemMoii npu
nogbLéme no nectHuue"

[MpocTble MexaHU3MbI. Pblyar.
PaBHOBecKe CW Ha pblyare

58

Pblyaru B TEXHUKE, ObITY 1 NpUpoge.
NabopatopHas paboTa

0.5

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

60

61

«lIccnegoBaHue YCnoBuiA paBHOBECHS
pblyara»

PeleHue 3aa4 No TeMe «YCIoBUS
PaBHOBECUS pblyara»

KoathmumeHT nonesHoro geicTauns
MexaHu3ma. JlabopartopHas paboTa
«W3mepeHne KM HaknoHHOM
MI0CKOCTU»

PelueHwve 3aaay no Teme "PaboTa,
MOLLHOCTb, KM A"

0.5

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

bubnmoteka LIOK
https://m.edsoo.ru/ff0a4c48

62

63

64

65

66

MexaHun4yeckasa aHeprus.
KunHeTnuyeckasa n noteHunanbHas
3Heprus

3aKOH COXpaHeHUsi MeXaHNYEeCKOA
3Heprum

YPOK-3KCMEPUMEHT MO TEME
"JKcnepMMeHTa/IbHOe onpejeneHmne
N3MEHEeHUS KNHETUYECKO 1
NOTEHLMaIbHOW 3HEprum npu
CKaTblBaHMW Tefla Mo HaK/OHHOW
naockoctu"

KoHTponbHas paboTta no Teme
«PaboTa 1 MOLLLHOCTb.
AHeprus»/Bcepoccuinckas
MpoBepoYHas paboTa Npw NPoBeAEHUN
Ha OyMaXXHOM HocuTene

Pe3epBHbI YpOK. PaboTa ¢ TeKcTamm
no Teme "MexaHun4eckoe ABMXKeHue"

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

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

Bubnmoteka LIOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Pe3epBHbI YpoK. PaboTa ¢ TeKCTaMu
67 no Teme "/[laBneHue TBEPAbIX Ter, 1
XWNAKOCTeW 1 rasos”

Bubnunoteka LLOK
https://m.edsoo.ru/ff0a4ffe

Pe3epBHbI YPOK. PaboTa ¢ TeKcTaMm
68 no Teme "PaboTa. MOLLHOCTb. 1
OHeprug"

OBLLEE KOJIMYECTBO YACOB IO

NMPOrPAMME 08 3 12


https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoJsn4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nu¢ppoBbIe
Tema ypoka Konrpoabnsie IIpakTuyeckue p
n/n Bceero u3yyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHbIE MO0XEHWS MOEKYNAPHO-
1 KMHETUYECKOI TEOPUM N UX OMbITHbIE 1 bubmmoreka LIOK
https://m.edsoo.ru/ff0a5256
MOATBEPXKAEHUSA
2 Macca 1 pa3mep aTOMOB 1 MOJIEKYN 1
3 Mogenu TBEpAOoro, >XMAKOro un 1 Bubnmoteka LLOK
razoobpasHoro COCTOSIHWI BeLlecTBa https://m.edsoo.ru/ff0a540e
O6bACHEHWE CBOWCTB TBEPLOTO,
4 YXMIKOro 1 ra3o06pa3HOro COCTOAHMM 1
BeLL,eCcTBa Ha OCHOBE MOJIOXEHWIA
MOJIEKYNAPHO-KUHETNYECKOIN Teopum
Bubnmoteka LIOK
5 KpucTtannmyeckue n aMmopHble Tena 1
P b https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe 1 KanunnsapHoCTb. 1 Bubnnoteka LLOK
[MOBEpPXHOCTHOE HaTAXKEHWE https://m.edsoo.ru/ff0a5530
7 Tennosoe pacLUMpeHne U CXXaTue 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBa3b TemMnepartypbl CO
8 CKOPOCTbHO Ten/10BOro ABMXeHus 1
yacTtu
9 BHyTpeHHAs aHeprus. Cnocobbl 1 Bubnnoteka LLOK
N3MEHEHWSI BHYTPEHHE 3Heprum https://m.edsoo.ru/ff0a5c60
10 Buapbl Tennonepegaun 1 Bubnunoteka LLOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

11

12

13

14

15

16

17

18

19

20

21

Y POK-KOH(pepeHuus "TpakTuyeckoe
MCNOMb30BaHVE TEMNJIOBbLIX CBOMCTB
BELLECTB U MaTepPUaIoB B Lienisx
3HeprocoepexeHns"

KonnyecTso TeN0Thbl. Y AenbHasa
TEN/0eMKOCTb

YpaBHeHMe TennoBoro 6anaHca.
TennoobMeH 1 TennoBoe paBHOBECKE

NabopaTopHas paboTa "MccnefoBaHue
ABNEHNA TennoobMeHa npu
CMELLUVBaHUM XONOAHON 1 ropsyen
BOAbI"

PacueTt KonmMyecTBa TenoThl,
HeobX0AMMOro 4na HarpeBaHus Tena un
BblAe/IEMOro UM NMpy OXNaXaeHUn

NabopatopHas paboTa "OnpeseneHvie
YAeNbHON TEeNI0EMKOCTU BeLliecTBa"
3Heprusa Tonnmea. Y aenbHas Tennorta
cropaHus

MnaBneHve 1 oTBEpAeBaHNE
KpUCTaN/IMYecKnx Ten. Y aenbHas
TENNOTa nnaB/iEHNA

NabopaTopHas paboTa "OnpepeneHve
YAeNbHON TeNNOTbI NaBNeHNs Nbaa"

[Mapoobpa3oBaHue 1 KOHAEeHcaL s,
VicnapeHwne

KuneHuve. ¥ genbHaa Tennora

https://m.edsoo.ru/ff0a6412

Bubnmoteka LIOK
https://m.edsoo.ru/ff0a65c0

Bubnunoteka LLOK
https://m.edso0.ru/ff0a6976

Bubnmoteka LIOK
https://m.edsoo.ru/ff0a7088

Bubnmoteka LIOK
https://m.edsoo.ru/ff0a6a98

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0aébb0

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0a7b5a

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a71d2

Bubnmoteka LIOK
https://m.edsoo.ru/ff0a72fe

Bubnunoteka LLOK
https://m.edsoo.ru/ff0a740c

Bubnmnoteka LLOK


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

22

23

24

napoobpasoBaHns N KOHAEHcaLUW.
3aBMCMMOCTb TemrepaTypbl KUNeHus
0T aTMOC(epHOro AaBfieHns

BnaxHocTb Bo3ayxa. JlabopaTopHas
paboTa "OnpeseneHvie
OTHOCUTE/IbHOM BNIAXKHOCTUN BO3AYyXa

PelLeHue 3aja4 Ha onpeeneHue
BNAXHOCT BO3yXa

MpyHUMNbLI PaGOTbl TEMOBbIX
ABUraTeneii. Maposast Typ6uHa.
[Buratenb BHyTPEHHErO CropaHust

https://m.edsoo.ru/ff0a786¢

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

25

26

27

28

29

30

KI/A TennoBoro gsurarens.
Tennosble ABUraTeny n sawmra
OKpY>KatoLLeld cpegpbl

3aKOH coxpaHeHWs 1 NpeBpaLLEeHuns
3Heprum B TENJIOBLIX MpoLeccax

MoAroToBKa K KOHTPO/IbHOW paboTe
no Teme "TennoBble ABNEHNS.
I3MeHeHMe arperaTHbIX COCTOSHWIA
BewlecTea"

KoHTposibHas paboTa rno Teme
"Tennosble ABNeHUA. I3meHeHne
arperartHbIX COCTOSIHWI BelyecTsa"
AnekTpusaunsa Ten. [ipa poga
3/1EKTPUYECKUX 3apAL0B
YpoK-uccnegosaHue "3nekTpmsauns
Ten UHAYKUMER 1 npu
COMNPUKOCHOBEHUN"

Bubnmoteka LIOK
https://m.edsoo.ru/ff0a7c7c

Bubnmoteka LIOK
https://m.edsoo.ru/ff0a83f2

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



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3avmopeiicTBre 3apsiXKEHHbIX TeN.

Bubnmnoteka LLOK

31 3aKoH KynoHa https://m.edsoo.ru/ff0a87e4
DNeKTpUYEeCKoe nore.

39 Hanpsa»KeHHOCTb 3/1eKTPNUYeCKoro Bubnmoteka LLOK
nons. MpuHUUN cynepnosnumm https://m.edsoo.ru/ff0a8a0a
3NEKTPUYECKUX NONeW
Hocutenu anekTpuyecknx 3apsaos.

33 AnemMeHTapHbI 3apsg. CTpoeHne
aTtoma

34 [MPOBOAHUKM U AN3NEKTPUKN. 3aKOH Bubnmnoteka LLOK
COXpaHeHus 3NeKTPUYECKOro 3apasa https://m.edsoo.ru/ff0a8ef6

35 PelleHue 3aaa4 Ha NpUMEHEHWE Bubnmoteka LLOK
CBOWCTB 3/1EKTPUYECKNX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUIA TOK, YC/IOBUS €ro

36 CyLLeCcTBOBaHUA. VICTOUHUKN bubmmoreka LIOK

https://m.edsoo.ru/ff0a95a4

3NIEKTPUYECKOro TOKa

37 [eliCTBMS 3NeKTPUYECKOro ToKa bubmmoreka LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnegosaHme " lenictane

38 3N1eKTPNYECKOro MNoJid Ha NPOBOAHMKN 1
N ON3NEKTPUKN™

39 DNEeKTPNYECKMIA TOK B MeTaNnax, Bubnnoteka LLOK
YXUIOKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 DNeKTpnyeckas Lernb 1 eé cocTaBHble
YyacTu
S:vma ToKa. JlabopatopHas paboTta BubnMoTeKa LIOK

41 I3mepeHve 1 perynnpoBaHue CUbl 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUYECKOE HaMNpPSXKEHME.
BonbTmeTp. JlabopatopHas paboTa

Bubnunoteka LLOK

42 "A3mepeHne n perynnpoBaHue 05 https://m.edsoo.ru/ff0a9e14
Hanps»keHns"

43 ConpoTunsneHne NPOBOAHMKA. Bubnmoteka LLOK
Y pencHoe conpoTmMB/EHME BELLECTBa https://m.edsoo.ru/ff0aa738
NabopaTopHast paboTa "3aBUCUMOCTb

44 3N1eKTPNYECKOro CONpPOTUBIEHNS 1 Bubnnoteka LLOK
NPOBOAHMKA OT €ro A/IMHbI, NoLaan https://m.edsoo.ru/ff0aa738
NnonepeyHoro cevyeHna N marepuana”
3aBMCMMOCTb CW/bI TOKA OT

45 Hanps»keHna. 3akoH Oma Ans yyactka bubnmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenwu
NabopaTopHas paboTa "MccnefoBaHue
3aBMCUMOCTU CU/bl TOKA, UAYLLErO

46 yepes pe3ncTop, OT CONPOTMBIEHNUA 1 bubnmoreka LIOK

https://m.edsoo.ru/ff0aa04e

pesncTopa U HanpsXXeHUs Ha
pesucTope”

47 MocnepoBaTenbHOE U NapaniesnibHoe
COeANHEHNS NPOBOAHMKOB
NabopatopHas paboTa "Tposepka

48 rnpasusia CNI0XKeHUs HanpsHXeHNUI Mpu 1 Bubnuoteka LLOK
nocnefoBaTe/lbHOM COeAVHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pesncTopos"”
NabopaTopHas paboTa "TpoBepka

49 npaswna 4na Cubl TOKa npu 1 Bubnnoteka LLOK

napasinenbHOM CoeAvHEHNN
pesncTopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

PelueHne 3aaa4 Ha MPUMEHEHNe

50 3akoHa OMa ana pasinyHoro bubnworeia LIOK
ANA P https://m.edsoo.ru/ff0aaf8a
COefIMHEeHUs NPOBOAHMKOB
51 PaboTa 1 MOLLHOCTb 3/1IEKTPMUYECKOTrO Bubnmoteka LLOK
TOKa. 3aKoH [xoynsa-JSleHua https://m.edsoo.ru/ff0ab124
NabopatopHas paboTa "OnpefeneHve
52 pa60pr| n [I:/IOLLLI-FI)OCTI/I 3}'IeKT$)I/I.ql-IECKOFO bubnmorexa LIOK
. https://m.edsoo.ru/ff0ab3e0
TOKa
AneKTpuYyecKmne Lenu n notTpedutenu
53 aneKTppmquKoM 3L:-|eprmm B 62|Ty bubnuoreka LIOK
' https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMblkaHue
MoAroToBKa K KOHTPO/IbHOM paboTe
no Teme "DNeKTpUYeCcKme 3apsagbl.
54 3apsKeHHble Teﬁa n nx i bubnmorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3aUMOAEeNCTBUA. MMOCTOAHHbIN
3NEeKTPUYECKUiA TOK"
KoHTposibHas paboTa rno Teme
"IneKkTpunyeckue 3apagbl.
3apsXKeHHble Tena n nx
o o Bubnnoteka LLOK
55 B3aMMOLeNCTBUA. [MOCTOSAHHbLIN
o . o https://m.edsoo.ru/ff0abea8
3NeKTpUYecKnii Tok"/Bcepoccuiickas
NpoBepoYHas paboTa Npu NpoBeAeHNN
C UCMNoNb30BaHNeM KOMMbIOTepa
56 [MOCTOSAHHbIE MarHUTbI, UX
B3avMMOpfencTane
Ypok-uccnegosaHue "A3yueHve Bubnunoteka LLOK
57 o "
Nnonen NoCTOAHHbIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
Bubnnoteka LLOK
58 MarHuTtHoe none. MarHuTHoe nosne H

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

60

61

3eM/I1 1 ero 3HaYeHne AN XXU3HN Ha
3emne

OnbIT OpcTeda. MarHMTHoe none
3/IEKTPUYECKOro Toka MarHuTtHoe 1
rnosie KaTyLIKN C TOKOM

[MpuMeHeHne 3/1eKTPOMarH1ToB B
TexHuKe. JlabopaTopHas paboTa
"A3yyeHune AencTBmUA MarHUTHOIO
NnossA Ha NPOBOAHMK C TOKOM"

AnekTpoasurartenb NOCTOAHHOIO

TOKa. /icnonb3oBaHue

3NeKTpoABUraTeneil B TEXHUYECKNX
YCTPOCTBAX 1 Ha TpaHCMopTe. 1
NabopatopHas paboTa

"KOHCTpymnpoBaHue 1 n3yyeHune

paboTbl an1eKTpoasurarTens”

0.5

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

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

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

62

63

64

65

OnbITbl Papages. 3aKoH
3N1EKTPOMArHUTHOM UHAYKLMN. 1
Mpasuno JleHua

AnekTporeHepatop. Cnocobb!
MOJSTyYeHWs 3N1IEKTPUYECKOA IHEPTUN.
ANeKTPoCTaHLUMN Ha BO30OHOBAEMbIX
NCTOYHMKAX 3Heprum

MoAroToBKa K KOHTPO/IbHOW paboTe
no TeMe "INeKTpruyeckme u 1
MarHuTHble ABNeHNa"

KoHTposibHas paboTa rno Teme
"2NeKTpnYecKne N MarHUTHble 1
siBNeHuna"'/Bcepoccuiickas

Bubnmoteka LIOK
https://m.edsoo.ru/ff0acbh14



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

npoBepoyHasn paboTa npu NpoBefeHNN
Ha 6yMaXXHOM HocuTene

Pe3epBHbI YpOK. PaboTa ¢ TeKcTamm Bubnnoteka LLOK

66 . " 1
no Teme "TennoBble ABEHUA https://m.edsoo.ru/ff0acc5e
Pe3epBHbIii YpOK. PaboTa C TEKCTaMu

67 no Teme "MOCTOAHHBIN 1 bubnmotexa LIOK

o " https://m.edsoo.ru/ff0acdc6

3NEKTPUYECKNI TOK

68 Pe3epBHbIi YpoK. PaboTa C TEKCTaMm 1
no Teme "MarHuTHble ABneHna"

OBLLEE KOTMYECTBO YACOB IO
.~ 68 145

NMPOIrPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nugposBbIe
Tema ypoka Konrpoabusie IIpakTnyeckue op
n/n Bceero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
MexaHn4yecKoe [BVXKEHWE. 1
MaTepuanbHas TouKa
Cuctema otcyeta. OTHOCUTENILHOCTb 1 Bubnmoteka LLOK
MeXaHNYeCKOro ABMXeHNS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE NPSMO/IMHEHOE 1 Bbubnmoteka LLOK
ABVKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpSMOIMHENHOe
ABKeHne. CpeHAa U MTHOBEHHAA 1
CKOPOCTb
MpsMONMHeHOe PaBHOYCKOPEHHOE 1 Bubnuoteka LLOK
[BKEHWE. Y CKOpeHne https://m.edsoo.ru/ff0ad8d4

CKOpOCTb NPSAMONNHENHOTO
paBHOYCKOPEHHOIO ABMXKEHNS. 1
["pahmk ckopocTn

NabopaTtopHas paboTa "OnpeaeneHne

YCKOpPeHus Tena npu 1 1 Bbubnmoteka LLOK
PaBHOYCKOPEHHOM [BWXXEHWU MO https://m.edsoo.ru/ff0adb18
HaKMOHHOI NnocKocTn"

CBob6oaHoe nageHue Ten. OnbIThl 1

Fanunes

PaBHOMepHOe ABMXeHWe Mo 1 bubnunoteka LLOK

OKpY>XHOCTW. lNepuog 1 yactoTa https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpaleHus. JInHeHas 1 yrnosas
CKopoCTU

10 LleHTpocTpemMuTeIbHOE YCKOpPeHne
1 MepBbIit 3akoH HblOTOHA. BekTop Bubnmoteka LLOK
CUnbl https://m.edsoo.ru/ff0ae612
12 BTopoi1 3aKoH HbHOTOHA. Bubnmoteka LLOK
PaBHOAe/CTBYIOLLAS Chna https://m.edsoo.ru/ffO0ae72a
13 TpeTunin 3aKoH HbloTOHa. bubnunoteka LLOK
Cynepnosunumsa cun https://m.edsoo.ru/ff0ae982
14 PelueHue 334a4 Ha NpUMeHeHue bubnunoteka LLOK
3aKOHOB HblOTOHA https://m.edsoo.ru/ff0aeb6c
Bubnmoteka LLOK
15 Cuna ynpyrocTu. 3akoH yka https://m.edsolo_.llru/fanecaZ
16 PeweHwue 3aga4y no teme «Cuna
yrpyroctun»
17 NabopaTtopHasi paboTa «OnpeaeneHne Bubnmoteka LLOK
YKECTKOCTU MPY>XNHbI» https://m.edsoo.ru/ff0aee28
Bbubnmoteka LLOK
18 Cuna Tpenns https://m.edsolo_.II ru/ffOaf738
19 PeLueHue 3aga4 no teme «Cuna bubnnoteka LLOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 NabopaTtopHas paboTa "OnpeseneHve bubnunoteka LLOK
KO3(h(hMUMEHTa TPEHNSA CKOJIbXKEHNS" https://m.edsoo.ru/ff0af8be
PeLueHue 3aaa4 no Teme "3aKoHb!
21 HbloTOHa. ?:'E:I/ma ynpyroctu. Cuna bubnmoreka LIOK
— https://m.edsoo.ru/ff0afb8e
99 Cwuna TAXeCTU 1 3aKOH BCEMUPHOIO0 Bubnmoteka LLOK

TArOTEHUS. Y CKOPEHMe CBO60AHOro

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

nageHus

YpoK-KOH(hepeHUus " [ABmxeHne Ten
BOKPYI rpaBMTaLMOHHOIO LeHTpa 1 1
(ConHeyHas cuctema). ManakTukm™

PewleHwne 3agay no Teme "Cuna

TAXECTU U 3aKOH BCEMUPHOI0 1 bubnmoreka LIOK

" P https://m.edsoo.ru/ff0af5f8
TArOTeHUs
NepBas KoCMUYeCcKas CKOPOCTb. 1 Bubnmoteka LLOK
HeBecomMoCTb 1 Neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCWe MaTepUaibHOW TOYKMN.
AGCONIOTHO TBEPAOE TENO.

PA bubnunoteka LLOK

PaBHOBecKe TBEpAOro Tena c 1
3aKpenNEHHOI OCbIO BpaLLEHUS.
MOMEHT cunbl. LIEHTP TAXKeCTn

https://m.edsoo.ru/ff0afe36

PaBHOBeCHe MaTepPUa/IbHO TOUKMN.

ABCONOTHO TBEPAOE Teso.

PaBHOBecKe TBEPAOro Tena c 1
3aKpenEHHOI 0CbIO BpaLLEeHus.

MoOMeHT cunbl. LIeHTp TsKecTu

PewleHne 3aga4d no Teme "MoMeHT 1 Bubnmoteka LLOK
cunbl. LIeHTp TsKecTn" https://m.edsoo.ru/ff0b02b4
MoAroToBKa K KOHTPONbHOM paboTe No

bubnunoteka LLOK

TeMe "MexaHn4ecKoe [BUKEHNE. 1

N, " https://m.edsoo.ru/ff0b0408
B3anmogencTtsue Ten

KoHTposibHas paboTa no Teme
"MexaHn4yecKoe ABUXeHMe. 1 1
B3aumopeiicteume Ten”

Bnbnuoteka LLIOK
https://m.edsoo.ru/ffOb06ec

Vmnynbe Tena. imnynsc cunbl. 3aKoH 1 bubnunoteka LLOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHeHWst UMMy/bca. YTpyroe n
Heynpyroe B3anMogelicTBue

PelleHwue 3aaa4 no Teme "3aKoH

https://m.edsoo.ru/ffOb07fa

bubnunoteka LIOK

32 COXpaHeHusa nvnynoca' https://m.edsoo.ru/ff0b096¢
33 YpoK-KoHhepeHL s "PeakTUBHOE
ABVXXeHue B Npupoae U TeXHUKe"
Bnbnmoteka LLOK
34 MexaHnyeckas paboTta ¥ MOLLHOCTb https://m.edsoo.ru/Ffob0agA
PaboTa cunbl TAXKECTW, CUSTbI bubnunoteka LLOK
35
YNPYrocTn n cunbl TpeHUs https://m.edsoo.ru/ff0b0db8
NabopatopHas paboTa «OnpeseneHve
36 paboTbl CU/IbI TPEHUS NPU
paBHOMEPHOM [ABWXKEHUM Tena no
rOPU30HTa/IbHOM MOBEPXHOCTU»
37 CBsi3b 3Heprum 1 paboTsbl.
lNoTeHUManbHasa aHeprus
KunHeTnyeckasa aHeprusa. Teopema o bubnunoteka LLOK
38 o
KVHETNYECKOU 3HEPTrm https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHNs 3HEPTUN B
MexaHuKe
40 NabopatopHas paboTa «3yyeHne Bubnmoteka LLOK
3aKOHa COXPaHEHNs IHEPTNN» https://m.edsoo.ru/ffOb12fe
41 KonebatensHoe [BMXEHWE N ero Bbubnmoteka LLOK
XapaKTEPUCTUKM https://m.edsoo.ru/ff0b1858
42 3aryxatoLme KonebaHms. bubnunoteka LLIOK
BbIHY)XXeHHble KoniebaHns. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MatemaTuyecKuii ¥ NPY>XXUHHbIN

MaATHUKN


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

45

46

47

48

49

50

51

52

53

54

YpokK-uccnefosaHue «3aBUCUMOCTb
nepuoga KonebaHuin oT XXeCTKOCTH
MPY>XWHbI 1 MacCbl rpysa»
MpeBpaLyeHne aHeprum npu
MeXaHN4ecKnx KonebaHmsx
NabopatopHas paboTa «OnpeseneHve
4acTOTbl U Nepurofa KonebaHui
MPY>XMHHOI0 MasTHUKa»

JNabopaTopHas paboTa «IMpoBepka
HEe3aBMCUMOCTY Nepuoa KonebaHuii
rpysa, NOABELUEHHOTO K HUTK, OT
Macchbl rpysa»

MexaHunyeckune BoNHbI. CBONCTBa
MexXaHW4YecKnx Bo/H. MpoaosbHbIe U
rnonepeyHble BOSHbI
YpoK-KOH(pepeHUus "MexaHn4yeckue
BOJIHbI B TBEPAOM Tesie.
CelicMmyeckume BOSHbI"

3BYK. PacnpocTpaHeHue 1 oTpaxeHue
3BYKa

Ypok-uccnegosaHme "HabnogeHne
3aBYCMMOCTU BbICOTbI 3BYKa OT
yacToTbl"

["POMKOCTb 3BYKa M BbICOTa TOHA.
AKYCTWNYECKNIA pe30HaHC
YPOK-KOHepeHUns "Y NbTpasBykK u
NH(Pa3BYK B MPUPOAE N TEXHNKe"
MoAroToBKa K KOHTPO/IbHOW paboTe no

bubnunoteka LLOK
https://m.edsoo.ru/ff0b197a

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

bnbnmoteka LLIOK
https://m.edsoo.ru/ff0b197a

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

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

bubnunoteka LLOK


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbl COXpaHeHus.
MexaHndeckune KonebaHus 1 BoHbI"

KoHTponbHas pa6oTa no TeMe

https://m.edsoo.ru/ff0b25f0

55 ""3aK0oHbI COXpaHeHnsa. MexaHn4eckue
KonebaHusa v BOMHbI"
56 JNeKTpoMarHUTHOe nore. bubnunoteka LLOK
ONeKTPOMarHUTHbIE BOMHbI https://m.edsoo.ru/ff0b2abe
57 CBoiCTBa 3/1eKTPOMarHUTHbIX BOJTH
YpoK-KoH(pepeHuus "L kana
58 3NEeKTPOMArHUTHbIX BOJIH. Bubnmoteka LLOK
Vicnonb3oBaHWe 3N1EKTPOMAarHUTHbIX https://m.edsoo.ru/ff0b2fe6
BOJIH /19 COTOBOM CBA3M"
Ypok-uccnegosaHue "M3yyeHne
o bubnunoteka LLOK
59 CBOWCTB 3/1eKTPOMarHUTHbIX BOJH C
" https://m.edsoo.ru/ffOb2c6c
MOMOLLbH0 MOOWNBHOIO TeneoHa
PeLLeHve 3aaa4 Ha onpegeneHune
60 4acTOTbl W [/IMHbI 3NeKTPOMarHUTHOM
BO/IHb!
JneKTpoMarHUTHasa Npupoa CBeTa.
61 Cko OF()3Tb CBETa BOJ‘IEOEI:IQ CBOWCTBa bubmmoreka LIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
cTouHmnkm ceeTa. MpsmonnHeiiHoe
62 pacnpocTpaHeHue cBeTa. 3aTMeHus bubmmoreka LIOK
' https://m.edsoo.ru/ff0b3658
ConHua n JlyHebl
3aKOH oTpaXkeHud cBeTa. 3epkana.
63 PeLueHmepsa,qaq Han mmeHel?-me bubnmoteka LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaXKeHWs CBeTa
64 MpenomneHue cBeTa. 3aKoH Bubnmoteka LLOK


https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

npesnomieHna CBeTa
NonHOoe BHYTpPeHHee OTpaXkeHWe CBeTa.

https://m.edsoo.ru/ffOb3aea

bubnunoteka LLOK

65 Vicnonb3oBaHWe NOMHOIo BHYTPEHHEr0 https://m.edsoo.ru/Ffob3cse
OTPaXKeHWs B ONTUYECKMX CBETOBOAAX
NabopaTtopHas paboTa "VccnefoBaHue
66 3aBMCUMOCTU yrnia NpeioMIeHNs
CBETOBOIO Nyya OT Yyrna nafieHns Ha
rpaHuue "Bo3gyx-cTeknio™"
YpoK-KoH(hepeHuus "Mcnonb3oBaHune
67 MOSIHOrO BHYTPEHHEr 0 OTPaXKEHMA:
CBETOBO/b!, ONTUKOBO/IOKOHHasA CBA3b"
bnbnmoteka LLIOK
68 JInH3bl. ONTUYecKas cuna NNH3LI https://m.edsoo. ru/FOb3F2c
69 MocTpoeHme N306paXKeHW B NIMH3aX bubnmoteka LIOK
https://m.edsoo.ru/ff0b444a
NabopatopHas paboTa "OnpefeneHvie
70 q)OKy(F:)Horg pacETo;lHMﬂ n OFI)'ITFIl'/I‘-IECKOI‘/'l bubnmoteka LIOK
o https://m.edsoo.ru/ff0b4206
CWU/bl cobupatoLlent NMMH3bI"
71 YpoK-KoHepeHuus "OnTrnyeckme Bubnmoteka LLOK
NTMH30BbIe Npunbopb!™ https://m.edsoo.ru/ffOcOa7e
72 ["na3 KaK onTuyeckas cuctema. 3peHue bubnmoreka LIOK
https://m.edsoo.ru/ff0b4684
73 YpoK-KoHpepeHuus " dedeKTbl
3peHns. Kak coxpaHuTtb 3peHune”
Pa3noxeHune 6e10ro ceeta B CNEKTP.
72 OnbITbl HotoTOHA. CnoXkeHue Bubnmoteka LLOK

crneKTpanbHbIX LIBETOB. Aucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

NabopatopHas paboTa "OnbITbl MO
pasnoXXeHWto 6e/10ro CBeTa B CMEKTP U

75 BOCMPUATUIO LiBETa NPEAMETOB NPU UX bubnmoteka LIOK
P . PeA P https://m.edsoo.ru/ffOcOe2a
HabNIoLeHNM Yepes LiBeTOBbIe
GnnbTpbI"
YPpok-npakTuKym "BonHoBble
76 CBOIACTBa CBeTA: Ancnepcus,
NHTEpMepeHUMs 1 Andpakuma™
77 OnbITbl Pe3eptopaa 1 nnaHeTapHas Bbubnnoteka LLOK
MOZeNb aToMa https://m.edsoo.ru/ff0c12a8
78 Moctynatbl Bopa. Mogens atoma bopa
VicnyckaHune v nornoLleHne ceeta
79 aTOMyOM KBaHThI ﬂmTeﬁanble bubnmoteka LIOK
' ' https://m.edsoo.ru/ffOc144c
CMNeKTpbI
Ypok-npakTnkym "HabnogeHve Bubnmoteka LLOK
80 N
CMEKTPOB UCMYCKaHWA https://m.edsoo0.ru/ff0c1550
81 PaanoakTMBHOCTL N €€ BUAbI bubnmoreka LIOK
an A https://m.edsoo.ru/ff0c1672
82 CTtpoeHne aToMHOro Aapa. HyknoHHasa Bubnmoteka LLOK
MOJenNb https://m.edsoo.ru/ffOc18ac
83 PaanoaKTUBHbIe NpeBpaLleHns. bubnunoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clal4
84 PeLleHwue 3aaa4y rno Teme: Bnbnuoteka LLIOK
"PafnoakTBHbIe NpeBpaLeHns" https://m.edsoo.ru/ffOclb4a
85 Mepuopg nonypacnaga
YpoK-KoH(pepeHUmMa "PaanoakTBHbIe
P (peperL, A bubnunoteka LLOK
86 N3Ny4eHnsa B Npupoae, MeauLmHe,

TeXHuKe"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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FAaepHble peakummn. 3aKoHbI

87 COXpaHeHus 3apaL0BOro U MaccoBoro bubnmoreka LIOK
P PAA https://m.edsoo.ru/ff0c1c58
yucen
88 JHeprunsa ceAsn aToMHbIX aaep. CeA3b Bubnmoteka LLOK
MacCbl 1 3HEPT UM https://m.edsoo.ru/ffOcld7a
89 PelleHue 3aaa4 no Teme "AnepHole
peakuun™
Peakunn CUHTEe3a 1 AeneHusa aaep. bubnunoteka LLOK
90 )
NcTouHnkm sHeprum ConHua 1 38634 https://m.edsoo.ru/ff0c1e88
YpOoK-KOH(hepeHUua "HAgepHas
01 3HepreTmka. dencTBns
PaAM0aKTUBHBIX N3/TYHEHWI Ha XXUBbIE
opraHu3mbl"
MoAroToBKa K KOHTPO/IbHOW paboTe no
92 Teme "ONeKTpoMarH1MTHoe norne. Bubnmoteka LLOK
ONeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBaHTOBbLIE ABNEHUA"
KoHTposbHas paboTa no Teme
93 "OneKTpoMarHMTHOe norne.
ANeKTPOMarHUTHbIE BOJHbI.
KBaHTOBbLIE ABNEHUA"
MoBTOpEHME, 06006LLEHNE.
94 NabopaTopHble paboTbl N0 Kypcy bubnmoteka LIOK
N o N https://m.edsoo.ru/ff0c245a
B3avmogpencTsume Ten
lMoBTOpPeHVEe, 0606LLEeHVE. PeLleHne
95 acquiblx 7 Kal-lecu'l-'llBeHHbIX 3afay no bubmmoreka LIOK
P N N ah https://m.edso0.ru/ff0c2572
Teme "TennoBble NPOLECChI
96 MoBTOpeHMe, 0606LLeHME. PelLeHne bubnunoteka LLOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHbIX U Ka4eCTBEHHbIX 334a4 Nno
Teme "KI/[ TennoBbix agpuratenen"

MoBTOpeHMe, 0606LLeHME. PelLeHne

https://m.edsoo.ru/ff0c2a22

97 ACYETHbIX U KAYECTBEHHbIX 3a1a4y no 1 Bubnmoteka LIOK
P " a,q https://m.edsoo.ru/ff0c2b30
Teme "KI1/, 3neKTpoyCcTaHOBOK
NoBTOpEHWE, 0606LLEHNE.
98 Nab6o gTo Hble a6u(ij| no Kypc 1 1 Bubmoteka LIOK
., paTop P . ypey https://m.edsoo.ru/ff0c2c52
CBeTOBble ABNEHUS
MoBTOpEHUe, 0606LWeHNe. PaboTa ¢
99 TEKCTaFI?/II/I rno Teme !-'Lill%aKOHbl 1 Bummoteka LIOK
. https://m.edsoo.ru/ff0c2d6a
COXpPaHeHWs B MEXaHNKe
lMoBTOpeHMe, 0606LeHKe. PaboTa C
100 TekcTamu no Teme "KonebaHus n 1 Bubmoteka LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHbI
MoBTOpeHWe, 06006LeHKe. PaboTa C
101 TekcTamu no Teme "'CBETOBbIE 1 Bubnuoteka LIOK
" https://m.edsoo.ru/ff0c3044
ABMEHUS
MoBTOpeHME, 0606L1eHMe. PaboTa ¢
102 TekcTamum no Teme "KBaHTOBas 1 1
AfepHas pusnka”
OBLWEE KOMMYECTBO YACOB INO 102 97

NMPOrPAMME


https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» ®du3nka 9 knacc/ MepbiwknH .M., F'yTHUK E.M., MBaHoB A.U. 1 ap.

AKUMOHepHOoe 06LLecTBO «l13aaTensCcTBo «IpocBeLLeHre»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
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