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NOACHUTEJIbHAA SATIMCKA

Mporpamma no (OM3NKE Ha YPOBHE OCHOBHOrO 06uWero o6pa3oBaHUA
COCTaB/leHa Ha OCHOBe MOJIOXKEeHWIN N TPeboBaHUA K pe3y/ibTaTaM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHON 06pa3oBaTe/lbHON Mporpammbl, MPeAcTaB/IeHHbIX B
®IOC OO0, a Takxke € y4ETOM (heaepasibHON paboyert NporpaMmMbl BOCMUTaHMS U
KoHuenuun npenogaBaHns yyebHoro npegmeta « Pusmnka».

CogepxaHue nporpaMMbl Mo (DM3MKe HarpaeieHO Ha (hopMMpoBaHue
€CTECTBEHHO-Hay4HOW rpaMOTHOCTU 00Yy4atoWMXCA U OpraHu3auuio 13yyeHus
(hM3MKN Ha [eATe/IbHOCTHOM OcHoBe. B nporpamme no (hM3Mke y4uTbIBAKOTCA
BO3MOXKHOCTM Y4ebHOro npeameta B peanusaumm tpeboBaHuin ®roC OO0 k
NNaHMPYeMbIM IMYHOCTHBLIM 1 MeTanpeaMeTHbIM pe3y/ibTataM 06yyeHus:, a Takxke
MeXnpeaMeTHbIE CBA3M e€CTECTBEHHO-HAyUHbIX Y4ebHbIX NPeAMeTOB Ha YpPOBHE
OCHOBHOI0 06LLEero o6pa3oBaHus.

MporpammMa no (m3nke ycTaHaBNMBaET pacnpesesnieHne y4ebHoro marepumana
no rogam obydeHus (Mo Knaccam), npegsiaraet NPUMepPHY MocsefoBaTe/lbHOCTb
M3yYeHUsi TeM, OCHOBAHHYIO Ha /IOrMKe PasBUTUS NPEAMETHOr0 COAEPXKaHWs W
y4éTe BO3pacTHbIX 0COGEHHOCTEN 00YyYatoLLMXCA.

Mporpamma No (u3nke pas3paboTaHa C LEe/Mb0 OKa3aHWs MEeTOAUYECKON
MOMOLLM YUUTESO B CO34aHUN paboyeli nporpaMmmbl Mo y4ebHOMY npeamery.

dusnka SBNAETCA  CMCTEMOOOPA3yOWMM AN eCTECTBEHHO-Hay4HbIX
yuyebHbIX NpeAMETOB, MOCKO/bKY (PU3NYECKME 3aKOHbI NIeXaT B OCHOBE MPOLECCOB
N ABNEHWI, WN3y4YaemMblX XWUMWeEWH, OMoNornent, acTpoHOMMEd W  (HU3NYECKON
reorpajueit, BHOCUT BK/1aJ B  €CTECTBEHHO-HAYUYHYHD KapTUHY  MuMpa,
npegocTaBnsieT Havmbonee ACHble 00pasubl MPUMMEHEHUS HayyHOro MeToAaa
NO3HaHWA, TO eCTb Cnocoba NosyvyeHns AOCTOBEPHbIX 3HAHMIA O MUPE.

OfiHa 13 rnaBHbIX 3afa4 (PU3NYECKOro 06pa3oBaHWA B CTPYKTYpe 00Liero
06pa3oBaHMsi COCTOUT B (HOPMMPOBAHWUM €CTECTBEHHO-HAYUYHON FPamoOTHOCTU W
MHTepeca K Hayke y 00y4aroLLmXcs.

N3yyeHre uM3MKM Ha 6a30BOM YpPOBHE MNpeanonaraer  oBafeHune
CnefytoWmnmMY  KOMMETEHTHOCTAMU, XapaKTepu3yoLWUMU ecTeCTBEHHO-HayYHYHO
rpaMoTHOCTb:

Hay4HO 0OBACHATb AB/IEHUS;

OL,eHMBaTb M NOHUMAaTb OCOOEHHOCTU HAYUYHOrO UCCNeL0BaHuS;
WHTEPNPeTMpoBaTb  fAaHHble M WCMOMb30BaTb  HayuHble
[0Ka3aTenbCTBa A5 NosyYeHns BbIBOLOB.

Llenn wn3yyeHMs (U3NKM Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHMA
onpegeneHbl B KoHuenuuu npenogasaHns y4debHoOro npeamera «®Pusmka» B
obpasoBaTefibHbIX  OpraHmsaumax  Poccuidickoin  depepaunn,  peannsyoLmx



OCHOBHble  06LLe0bpa3oBaTe/ibHble  NPOrpammbl,  YTBEPXAEHHOW  peLleHueM
Konnernn MuHuctepcTBa npocseLleHnst Poccuninickon degepaumm (NpoTokon ot 3
nekabpsa 2019 r. Ne MK-4BH).
Llenn nsyveHnsa usmku:
npuobpeTeHne uHTepeca W CTPeMSIEHNS O00YyYaroWMXCA K Hay4yHOMY
N3YYeHUIO MPUPOLbl, PasBUTUE WX WHTENNEKTYalbHbIX WU TBOPYECKMX
CMoCcoBHOCTeN;
pa3BMTVE NPeacTaBIeHNn 0 HAy4YHOM METOAe MO3HaHMs U (POpMUPOBaHUe
NCCNef0BaTeIbCKOro OTHOLLEHNS K OKPYXKatoLMM SBIEHUAM;
(hopMMpOBaHME Hay4YHOTO0 MUPOBO33PEHUSA KaK pe3y/ibTata U3yyeHus
OCHOB CTPOEHNA MaTepumn 1 yHAaMeHTa/lbHbIX 3aKOHOB (PU3NKW;
(hbopMUpOBaHMe NPeACTaBNeHUA O PO (M3VKWU AN PasBUTUSA APYrux
€CTECTBEHHbIX HayK, TEXHUKM N TEXHONOT WA,
pasBUTME  MNPeACTaBNeHWA 0  BO3MOXHbIX  chepax  Byayuiein
npogeccnoHanbHOM AeATeNIbHOCTU, CBA3aHHOM C (DM3MKOW, MOAroTOBKa K
AanbHerwemy 06y4eHM0 B 3TOM HarpaB/ieHUN.
[OoCTKeHNe 3TUX Leneii nporpammbl N0 (PU3NKe Ha YPOBHE OCHOBHOIO
06Llero obpasoBaHMsA 06ecnevBaeTCs peLleHnem creayowmx safay:
npuobpeTeHNne 3HaHWMA O [OMCKPETHOM  CTPOEHMM BeLlecTBa, O
MeXaHWYeCKUX, TensioBbIX, 3MEKTPUYECKMX, MarHUTHbIX W KBAHTOBbIX
ABNEHUSAX;
NPUOGPETEHNE YMEHWNIA OMUCLIBATb U OOBACHATL (PU3NYECKUE SBNEHUS C
MCNONb30BaHNEM MOYYEHHBIX 3HAHWA;
OCBOEHMEe METOA0B peLUeHNs MPOCTEMLUMX pPacyéTHbIX 3ajay C
1CMOo/Ib30BaHNEM (hn3nYecKnx Mogenei, TBOPYECKMX 7
MPaKTUKO-OPMEHTUPOBAHHbIX 33a/ay;
pa3BuTVEe YMEHUIN HabNO4aTb NPUPOLHbIE ABMIEHNS N BbINOHATL OMbIThI,
nabopatopHble paboTbl M 3KCMEPUMEHTaSIbHble  MUCCNefoBaHUS  C
MCMO/Ib30BaHNEM M3MEPUTENIbHBIX NPUOOPOB;
OCBOeHVe NPUEMOB paboTbl C MH OPMaLMen (PU3NYECKOro COAepXKaHus,
BK/1tOYaA NH(POPMALMIO O COBPEMEHHbIX LOCTMXEHUAX (PU3NKW, aHa/IN3 U
KPUTUYECKOe OLleHUBaHKe NH(opMaLmu;
3HAKOMCTBO CO chepamu MPOGECCUOHAILHOW LeATeNIbHOCTU, CBA3aHHbIMM
C (DM3NKOW, W COBPEMEHHBIMW TEXHO/IOTMSAMKW, OCHOBAHHLIMW Ha
AOCTUDKEHUAX (DU3NYECKON HayKMW.
Ha n3yuyeHne qumanku (6a30Bblii YPOBEHb) Ha YpPOBHE OCHOBHOIO 06LLEro
obpaszoBaHua oTBOANTCA 238 YacoB: B 7 Knacce — 68 yacos (2 Yaca B Hefiento), B 8
Knacce — 68 yacoB (2 yaca B Heflento), B 9 knacce — 102 yaca (3 yaca B Heflento).



Mpeanaraemblit B Nporpamme no u3nke nepeyeHb NnabopaTopHbIX PaboT u
OMbITOB HOCUT PeKOMeHaTe/IbHbI XapaKTep, yunTenb AenaeT Bblo0p NpoBeaeHNs
nabopaTopHbIX PaboT K OMbITOB C YYETOM WHAMBMAYa/bHbIX OCOGEHHOCTEN
06yyatoLLMXCs, CNUCKa 3KCrepUMEHTaNIbHbIX 3alaHWi, npefiaraeMbiX B pamkax
OCHOBHOI0 rocyapCTBEHHOr0 3K3ameHa no (in3mkKe.



COOEP>XAHWVE OBYUEHUNA
7 KJTACC

Pa3gen 1. ®un3nka v eé posib B NO3HaAHUM OKPYXKaloLLEero Mumpa.

du3nka — HaykKa O npupoge. HAsneHns npupoabl. Pusnyeckne ABMEHUS:
MeXaHnYecKue, TENOBbIE, 3N1eKTPUYECKME, MarHUTHbIE, CBETOBLIE, 3BYKOBbIE.

dunsnyeckne BeMUMHBLL. VI3MepeHVe (U3NMYECKNUX BennYmMH. PUnMyeckue
npuoopbl. MorpewHOCTb 3MepeHiA. MexayHapogHas cucTema eanHuL,

Kak u3nka ©n [pyrue ecTeCTBeHHble HaykKM WU3yyaloT NpuUpoay.
EcTeCcTBEHHO-HayuHbIA MeTOf MO3HAaHWA: HabMfeHVe, MOCTaHOBKA Hay4yHOro
BOMPOCA, BbIABMXEHME TUMOTE3, IKCNEPUMEHT MO MPOBEPKe rnrnoTes, 06bACHEHWE
Habnogaemoro ssneHns. OnucaHne MU3NYeCKNX SBMIEHMIA C MOMOLLbIO MOZENEN.

JemMoHcTpaymn.

1. MexaHunyeckue, TeNoBble, 3MEKTPUYECKNE, MarHUTHbIe, CBETOBbIE
ABNEHUS.

2. ®usmyeckme npubopbl U Npoueaypa NPAMbIX U3MEPEHWNIA aHAIOTOBbIM U
LMMPOBbLIM NMPUBOPOM.

JlabopaTopHble PaboThbl U OMbITHhI.

1. OnpefeneHvie LeHbl feleHNs LWKasbl U3MepuUTenbHOro npuobopa.

2. VI3MepeHune pacCTOSHUIA.

3. M3mepeHune 06bEMa XUAKOCTM U TBEPAOIO Tena.

4. OnpegeneHne pasmepoB MasbIX Ten.

5. A3smMepeHue Temnepatypbl Npu MOMOLLM XUAKOCTHONO TepMOMETpa WU
faTyMKa TeMnepartypbl.

6. [lpoBefeHne nccnefoBaHNa MO MNPOBEpPKe rurnoTesbl: AalbHOCTL MONETa
LUaprKa, MyLueHHOro ropnsoHTaIbHo, TeM 60/bLUe, YeM 60/bLUe BbiCOTa
nycka.

Pa3gen 2. NepBoHayasibHbIe CBEAEHNA O CTPOEHUN BELLIeCTBa.

CTpoeHre BeLlecTBa: arombl W MONEKynbl, WX pas3mepbl. OnNbIThl,

[0Ka3blBaloLLMe JUCKPETHOE CTPOeHMe BELLECTBaA.

[BwkeHne dactuy, BellecTBa. CBfA3b CKOPOCTM AOBMXKEHUSA YacTul C
TemnepaTypoil. BpoyHOBCKOe ABWXKeHMe, Anddysnd. Bammogeincteme yacTul,
BeLLleCTBa: NPUTAXKEHWE N OTTaNIKMBaHWe.

ArperaTtHble COCTOSHMS BeLLECTBa: CTPOEHME ra30B, XUAKOCTeN U TBEPAbIX
(Kpuctannmnyecknx) Ten. B3avMOCBSA3b MeXay CBOMCTBAMW BeLLECTB B PasHbIX
arperaTHbIX COCTOSAHUAX U MX aTOMHO-MO/EKYIAPHbIM CTpoeHneM. OCo6eHHOCTH
arperaTHbIX COCTOSIHWIA BOAbI.

JeMoHcTpaymn.

1. HabnogeHne 6poyHOBCKOMO ABVKEHUS.



2. HabntogeHune guddysnn.

3. HabniogeHvne  ABNeHWWA,  OODBACHAIOWMXCA  MPUTSDKEHWEM WK
OTTa/IKUBaAHMEM YaCTUL, BeLLLeCTBa.

JlabopaTopHble paboTbl U OMbIThI.

1. OueHka [guavetpa aroma MeTOAOM pagoB  (C MCNONb30BaHWEM
(hoTorpacuin).
2. OnbITbl NO HAGNHOAEHMIO TEMOBOI0 PacLLVPeHS ra3os.
3. OnbITbl N0 06HAPYXXEHNIO AENCTBUSA CUM MONIEKYNAPHOTO MPUTHXKEHUS.
Pasnen 3. ABU>XeHMe 1 B3aUMOAeNCTBUE TeN.
MexaHun4yeckoe [ABWKeHMe. PaBHOMEPHOE U HepaBHOMEPHOE [BWKEHME.
CkopocTb. CpegHas CKOpOCTb NPV HEPaBHOMEPHOM [ABVKEHMMW. Pacyét nyTtu u
BPEMEHU ABUXKEHNS.
fABneHne MHepummn. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak npuynHa
N3MEHEHNS CKOPOCTM [BWXKEHUs Ten. Macca KaK Mepa WHEpPTHOCTU Tena.
[MnoTHoOCTb BewlecTBa. CBA3b MJIOTHOCTU C KOMNYECTBOM MOJIEKYST B efuHuLe
06bEMa BeLLlecTBa.
Cuna Kak XapakTepucTuka B3anmmogenctsms Ten. Cuna ynpyroctm M 3akoH
['yka. MI3amepeHue cunbl ¢ NOMOLLLIO AUHAMOMETpPa. HABNEeHWE TATOTEHUS N cuna
TAXKecTU. Crna TAKEeCTU Ha Apyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue
CWJI, HanpaB/ieHHbIX MO OAHOW NpsAMOW. PaBHoAencTBYyOWas cun. Cuna TpeHus.
TpeHVe CKOMbXXEHUS N TPeHWe NoKos. TpeHne B NPUPOAe N TEXHUKeE.,
JeMoHcTpaymn.
1. HabnwogeHne MexaHWyecKoro ABVXeHNs Tena.
2. Vi3mepeHune CKopoCTU NPAMOIMHENHOTO ABUXXEHWS.
3. HabntofeHne ABfeHNA NHepLmN.
4. HabniogeHvie n3MeHeHMs CKOPOCTU MPU B3aUMOAENCTBUN Te.
5. CpaBHeHVe mMacc Mo B3aMMOJeNCTBUIO TeSl.
6. CrioXKeHVe Cun, HarnpaB/eHHbIX MO OAHOW NPSMONA,
JlabopaTopHble paboThbl U OMbIThI.
1. OnpepfeneHvie CKOPOCTN PaBHOMEPHOMO ABMXXEeHNA (LlaprKa B XUAKOCTH,
MOZENN 3N1eKTPUYECKOro aBTOMOOW/IA 1 Tak Aasnee).

2. OnpegeneHve cpefHeit CKOPOCTU CKOMbXeHUA B6pycKa Wan Lwapuka no
HaK/NOHHOM M0CKOCTW.

3. OnpegeneHune NIOTHOCTU TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBMCMMOCTb pPacTsKeHus (aeopmauun)
MPYXXVHbI OT NPUIOXKEHHON CUSTbI.

5. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTbL CW/bl TPEHUS CKOMBXKEHUA OT
Beca Te/a 1 xapakTepa CoMnpuKacaroLLMXCs NOBEPXHOCTEN.

Pasgen 4. [laBneHne TBEPAbIX TeN, XXNAKOCTEN 1 rasos.



[aBneHne. Cnocobbl YMeHbLUEHUS U YBENNYEHUA AaBfieHuns. [laBneHue rasa.
3aBNCMMOCTb faBfieHNs rasa oT 00béma, TemnepaTypbl. lMepefaya [aBneHuUs
TBEPAbIMA Tenamu, >XUAKOCTAMU W rasamu. 3akoH [lackand. [MHeBMaTuyeckue
MallVHbl. 3aBUCUMOCTb [AaB/IEHUA XXWAKOCTWM OT yOUHbI. [MMapocTaTnyecKuii
napagokc. CoobuaroLmecsa cocyapl. M'mapaBnMyeckme mexaHu3mbl.

ATmochepa 3emnm 1 aTtmocepHoe AaasneHue. MNpuynHbl CyLLLeCTBOBaHUS
BO34YyLUHOW 000n04kM 3emnn. OnbIT Toppuuennn. M3mepeHne aTMOCHepPHOro
[aB/IeHNs. 3aBUCUMOCTb aTMOCHEPHOr0 AaB/EHNSA OT BbICOTbI Haf, YPOBHEM MOpS.
Mprbopbl 418 N3MepeHNs aTMOCHEPHOro AaB/eHNS.

[leicTBME XMAKOCTU U rasa Ha Nnorpy>kéHHoe B HWUX Teno. BbiTankmneatoLLas
(apxnmepnosa) cuna. 3akoH Apxumega. NnaesaHue Ten. BosgyxonnasaHue.

JemMoHcTpaymn.

1. 3aBMCUMOCTb [iaB/ieHMs rasa ot Temneparypbl.

2. lepepava faBneHNs XXMAKOCTLIO U ra3omM.

3. CoobLyarouimecs cocybl.

4. 'viapaBnnyecKunin npecc.

5. [posBneHne fencTBns aTMOCHEPHOrO 4aB/EHWS.

6. 3aBMCMMOCTb BbITa/IKMBAIOLLEN CUMbl OT OObEMA MOrpYyXXEHHON 4YacTu
Tefia U NNOTHOCTM XKMAKOCTH.

PaBeHCTBO BbITa/IKMBaIOLLEN CUJbl BECY BbITECHEHHOW XWUAKOCTU.

8. YCNoBue NnnasBaHWA Ten: MnyaBaHWe WAn Norpy>keHne Ten B 3aBUCMMOCTU
OT COOTHOLLIEHWA NIOTHOCTEN TeNa U XXUAKOCTH.

JlabopaTopHble paboTbl U OMbIThI.

1. VccnegoBaHve 3aBUCMMOCTM Beca Tena B BoAe OT 06bEMa Norpy>XEHHOW B
YXNLKOCTb YacTu Tena.

2. OnpepgeneHve BblTa/IKMBAKOWEA  CWUMbl,  [EACTBYIOLLEA Ha  Teno,
MOrpy>kéHHoe B XXMAKOCTb.

3. [NpoBepKa He3aBMCUMOCTW BbITa/IKMBALOLLEW CUSTbI, AEACTBYIOLLLE Ha TN
B XXMAKOCTW, OT Macchl Tena.

4. OnbITbl, [AEMOHCTPUPYIOLLME 3aBMCUMOCTb  BbITA/IKMBAOLLEN  CUNbl,
NENCTBYIOLLE Ha Teno B >XWAKOCTW, OT O0O6bEMa MOrpy>XEHHOW B
YXWAKOCTb YacTu Tesia v OT NJIOTHOCTU XXNAKOCTW.

5. KOHCTpyMpoBaHMe apeomMeTpa WAW  KOHCTPYMPOBaHWE fI0OAKW U
ornpefeneHne eé rpy3onogbEMHOCTU.

Pasgen 5. PaboTa 1 MOLLHOCTb. QHeprus.

MexaHnyeckas paboTa. MOLLHOCTb.

[MpocTble MexaHW3Mbl: pblyar, 610K, HaKIOHHAasA M/IOCKOCTb. [1paBuno

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

N



«30/10TOe npaBuno» MexaHuku. K14 npocTbix MexaHu3moB. [lpocTble
MeXaHu3Mbl B ObITY N TEXHUKE.

MexaHunyeckaa 3Heprua. KunHeTnyeckas W NOTEHUMaIbHAA 3HEprus.
MpeBpaLyeHre 04HOro BUAa MeXaHUYeCKO 3Heprn B Apyroi. 3akoH COXpaHeHus
3Heprumn B MexaHukKe.

JemMoHcTpaymn.

1. [MpuMepbl NPOCTbIX MEXaHU3MOB.

JlabopaTopHble paboTbl U OMbITHhI.

1. OnpegeneHvie paboTbl CUbI TPEHNUA NPU PABHOMEPHOM [BUXXEHUU Tena

MO rOPM30HTa/IbHO NOBEPXHOCTMU.

2. ViccnefoBaHve yCNoByiA paBHOBECUSA pblyara.

3. W3mepeHmne KI1, HaKMOHHOW NIOCKOCTW.

4. V13yyeHune 3aKOHa COXpaHeHUs MeXaHUYeCKOW SHePruun.

8 KJTACC

Pa3gen 6. TensioBble ABNEHUS.

OCHOBHble MOJIOXKEHUSI  MOMIEKYNIAPHO--KUHETUYECKOW Teopun CTPOEHUSA
BelllecTBa. Macca M pa3mepbl aToMOB M Mofiekyn. OnbIThbl, NOATBEPXKAAlOLLMe
OCHOBHbI€ MOJI0XKEHUA MOJIEKYNAPHO-KMHETUYECKOW TEOPUMN.

Mogenu TBEPLOro, >MAKOrO W rasoobpasHOro COCTOSHWI BeLlecTBa.
Kpuctannnyeckve n amopHole Tena. O6bACHEHME CBOMCTB ras3oB, XXWUAKOCTEN U
TBEPALIX Te/l HAa OCHOBE [MOJIOXKEHUI MONEKYNAPHO--KUHETUYECKOW TEOpPUN.
CMaumBaHune N KanunnapHble ABNeHNA. TennoBoe pacLUMpPeHne 1 CxKaTue,

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEM/I0BOI0 [BWXKEHUA
yactuy. BHyTpeHHss 3Heprus. Crocobbl W3MEHEHUSi BHYTPEHHEW 3HEepruu:
Tenaonepefaya 7 coBepLUeHne paboTbl. Buabl Tensionepesayu:
TEnJI0NpPoBOAHOCTL, KOHBEKLNSA, U3NTyUeHMe.

KonnyecTtBo Tennotbl. YenbHas TenjoEMKOCTb BellecTBa. TensiooomeH K
TEN/J0OBOe paBHOBecMe. YpaBHeHVe TennoBoro 6GanaHca. [lnasneHve w
OTBepfeBaHNe KPUCTIMYECKUX BELLeCcTB. YJenbHas TensioTa MaBleHus.
[MapoobpasoBaHMe W KoHAeHcaumsa. WcnapeHue. KuneHuwe. YpaenbHad TensoTa
napoobpasoBaHusA. 3aBMCUMOCTb TeMMNepaTypbl KWUMEHWs OT aTMOCHEPHOro
NaBNeHns.

BnaxxHocTb Bo3ayxa.

OHeprua Tonavea. Y enbHaa TennoTta cropaHuns.

MpuHUMNbl paboTbl TennoBbiX Aurateneir KI[, TennoBoro asurartens.
Tennosble ABUraTesin 1 3alimTa OKpY>KaroLLEen cpespl.

3aKOH COXpaHeHNs 1 NpeBpaLleHnsa 3Heprum B TEMI0BLIX NPOLEeccax.

JemMoHcTpaymn.

1. HabnogeHne 6poyHOBCKOMO ABVKEHUS.
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HabnogeHve anddysmu.

HabntoaeHne SBNEHNIA CMaYMBaHMA N KanUANSapHbIX SBNEHWIA.
HabnofeHne TensioBoro pacluMpeHns Ten.

3meHeHVe f[aBneHus rasa npyv M3MeHeHUM 06bEMA W HarpeBaHUU WK
OXJTKAEHUN.

MpaBrna n3MepeHns TeMnepaTypbl.

Buabl Tennonepefayn.

OxnaxeHvie Npun coBepLLEHNN paboThbl.

HarpeBaHue npy coBepLleHn paboTbl BHELLUHUMUW CUNaMMK,

. CpaBHeHMe TennoéMKOCTEN pa3NYHbIX BELLECTB.

. HabntofeHve KuneHus.

. HabntoieHne NocTosHCTBa TemmepaTypbl MK MaaBleHNN.
13.

Mogenu TennoBbIX ABUraTeneil.

JlabopaTopHble paboTbl U OMbITHhI.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPY>KEHWUIO AENCTBUA CU MOJIEKYIAPHOTO MPUTSXKEHUS,
OnbITbl MO BbIpaLMBaHNIO KPUCTA/INIOB NMOBaPEHHO COMM WX caxapa.
OnbITbl MO0 HabMOLEHUIO TEMJIOBOrO PacLUMPEHUs ras3oB, XXUAKOCTEW u
TBEPAbIX Te.

OnpepeneHve gaeneHns Bo3ayxa B 6a/ioHe WwWnpuua.

OnbITbl, AEMOHCTPUPYIOLME 3aBUCUMOCTb [aBNeHWs BO3fyxa OT ero
06bEMA N HarpeBaHUA NN OXNaXKAEHWS.

[MpoBepKa rmnoTesbl IMHEHOW 3aBUCUMOCTM [JIMHbI CTONIBMKA YXUAKOCTY
B TEPMOMETPUYECKON TPYOKe OT TemmnepaTypsbl.

HabniofeHne un3MeHeHMsi BHYTPEHHE 3Hepruv Tena B pesy/fbTare
Tensonepefayn 1 paboTbl BHELLIHWX CUJI.

VccnenoBaHve ABMeHUA TenioobmeHa MpU CMELUVMBAHUM XOMOAHON U
ropsiyei Bofpl.

OnpefeneHne  KOAMYecTBa  TEMJIOTbl,  MOJSlYYEHHOro  BOAOWM  Mpwu
Tens006MeHe C HarpeTbiM MeTa/IIMYECKUM LUTMHAPOM.

OnpepeneHve yaenbHOM TeNI0EMKOCTI BELLLECTBa.

WccnepnoBaHue npoLiecca ncnapeHms.

OnpefeneHne 0THOCUTENBHOW BNaXKHOCTY BO34yXa.

OnpefeneHve yaenbHON TENIOTbI NIABNEHUA NbAa.

Pasgen 7. 9neKTpnyeckKmne u MarHUTHbIe AB/IEHUA.

AnekTpuzauma Ten. [lBa pofa 3NeKTPUYECKUX 3apsaoB. BsavmopencTsue
3apshkKeHHbIX Ten. 3akoH KynoHa  (3aBMCUMOCTb  CW/bl  B3aMMOLENCTBMA
3apPSXKEHHBIX T OT BE/IMUYUHDBI 3aPAL0B M PACCTOAHUA MeXay Tenamu).

DnekTpuyeckoe nose. HanpsKEHHOCTb 3NeKTpuyeckoro nond. MpuHumn
Cynepro3nLmnn aNEKTPUYECKUX NONeit (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenn anekTpuyecknx 3apsfoB. DNeMeHTapHbIA 3/IEKTPUYECKNIA 3apsf.
CtpoeHne atoma. [1pOBOAHUKM UM ONINEKTPUKW. 3aKOH  COXPaHeHus
3N1eKTPUYECKOr0 3apasa.

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPUYECKOro TOKa.
VICTOYHMKM NOCTOSAHHOIO TOKa. [eincTBMS 3NMEeKTPUYECKOro Toka (TersoBoe,
XUMUYECKOE, MarHUTHOR). DNEKTPUYECKMNIA TOK B XXMAKOCTAX U rasax.

dnekTpuyeckad uUenb. Cuna TOKa.  DNEKTPUUYECKOEe  HamnpsKeHue.
ConpoTuBneHne NPOBOAHUKA. Y[enbHOe COMPOTUB/EHME BellecTBa. 3akoH Oma
ANA ydacTka uenu. [locnefoBaTtenlsHOE WM NapalfieNlbHOE  COeAnHeHue
NMPOBOLHMKOB.

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

MMocTosiHHbIE  MarHuTbl.  B3avMofeictsuMe  NOCTOAHHLIX — MarHWTOB.
MarHuTHoe none. MarHuTHoe none 3eMM 1 ero 3HadyeHune AN XU3HN Ha 3emne.
OnbIT  3Jpctega. MarHuMTHoe NOJie  3M1EKTPUYECKOro  Toka. [pumeHeHue
3/1EKTPOMArHMTOB B TEXHMKE. [JeiCTB1E MarHUTHOIO NO/S Ha NPOBOLHUK C TOKOM.
AnekTpoasuraresis NMOCTOAHHONO TOKa. LCnonb3oBaHWe 3M1eKTpoABUraTesien B
TEXHUYECKNX YCTPOMCTBAX U Ha TpaHCMopTe.

OnbITbl Papages. HABneHNe 31eKTPOMArHUTHON MHAYKUMK. [pasuno JleHua.
DNeKTporeHeparop. Cnocobebl noslyyeHus 3NEKTPUYECKOM 3Heprun.
ANeKTPOCTaHLMM Ha BO30OHOB/IAEMbIX MCTOYHUKAX SHEPTUN.

JeMoHcTpaymn.

SneKTpusauns Ten.
[1Ba pofa aneKTpUYeCKmX 3apsA0B U B3aUMOAENCTBME 3apsKeHHbIX Terl.
YCTPOWCTBO U IENCTBME 3/IEKTPOCKONMA.
JneKkTpocTaTnyecKaa MHAYKLUNA.
3aKOH COXpaHeHusa 3NeKTPUYECKMX 3apAL0B.
[MpOBOAHNKM U ONINEKTPUKN.
MogenMpoBaHue CUNO0BbIX SIMHUIA 3N1EKTPUYECKOTO MOSISA.
ICTOYHMKM NOCTOSAHHOIO TOKa.
[leiCTBNA 3/1EKTPUYECKOTO TOKA.
. DNEKTPUYECKMIA TOK B XKNLKOCTHU.
. [a30BbI pa3psg.
. \3mepeHwme cnnibl TOKa amnepmeTpom.
. VIamepeHne aneKTpmnYecKoro HanpsXxeHns BONbTMETPOM.
. Peoctar 1 marasuH conpoTuBeHNI.
. B3aumopgencTere NOCTOAHHbLIX MarHUTOB.
. MogenvpoBaHne HeBO3MOXHOCTY pa3fieNleHns NnoJitoCcoB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MogenMpoBaHne MarHUTHbIX Moser NOCTOAHHBIX MarHUTOB.

OnbIT 9pcTea.

MarHuTHoe nose ToKa. SNeKTPOMarHuT.

[elicTBE MarHUTHOIO Mo/ Ha NPOBOAHMK C TOKOM.

AnekTpoaBurartesnb NOCTOAHHOIO TOKa.

VccnenoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAY KUK,

OnbITbl dapages.

3aBMCUMOCTb  HarpaB/eHUs WHAYKUMOHHOIO TOKa OT YC/I0BUWA €ero
BO3HWMKHOBEHUS.

AneKkTporeHepaTop NOCTOAHHOIO TOKa.

JlabopaTopHble PaboThbl U OMbITHhI.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITbl MO HabMOLEHUIO 3NEKTPM3aUMM  Ten WHAYKUMEW U npu
COMPUKOCHOBEHWUMW.

WccnepoBaHve [eNCTBMSA  3MEKTPUYECKOrO MOMA HAa MPOBOAHUKA U
AN3NEKTPUKMN.

C6opka 1 nposepkKa paboTbl 3/1EKTPUYECKO LLENN MOCTOSHHOIO TOKa.
I3mepeHune 1 perynmpoBaHue cubl TOKa.

I3mepeHve 1 perynnpoBaHne HanpsxeHus.

iccnepoBaHve 3aBMCUMOCTM CWU/bl TOKA, WAYLLEro 4epes pesucrop, oT
COMPOTUB/EHUS Pe3NCTOPa U HanNpsXKeHNa Ha pe3ncTope.

OnblIThI, AEeMOHCTpUpYoLLne 3aBNCUMOCTb 3NEKTPUYECKOr0
COMPOTMB/IEHNS MPOBOAHUKA OT ero JAJ/IHbl, NAOWaAu MonepeyHoro
CeyeHusa n matepuana.

[MpoBepka npaBuia CMOXKEHUA HANPSHXXEHWA NpU  MocnefoBaTe/IbHOM
COeZIHEHUN [1BYX PE3NCTOPOB.

[MpoBepka npasuna Ansa CUbl TOKa MNpU NapaiieibHOM CoeavHeHUN
Pe3nCTOpOB.

OnpepeneHve paboTbl 3MIEKTPUYECKOTO TOKA, MAYLLErO Yepes pe3ncTop.
OnpefeneHne MOLLHOCTM  3/IEKTPUYECKOTO TOKa, BbILENAEMON Ha
pesncTope.

ViccnepoBaHve 3aBUCMMOCTU CUMbl TOKa, WAYLLEro 4Yepes namrnoyky, ot
HarpsXKeHUs Ha Hei.

Onpepenenuve KrA4 Harpesatens.

VccnenoBaHve MarHUTHOMO B3aMMOAENCTBUS MOCTOSHHbBIX MarHUTOB.
3yyeHne MarHMTHOrO MoNs  MOCTOAHHbLIX  MarHUTOB  NpU KX
06beUHEHVN 1 pa3feneHnn.

VccnepoBaHve 4eNCTBUS 3NEKTPUYECKOr0O TOKA Ha MarHUTHYHO CTPENKY.



17. ONbITbl,  AEMOHCTPUPYIOLLME  3aBUCUMOCTb  CW/bl  B3aIMOAENCTBUA
KaTyLWKM C TOKOM W MarHuTa OT CW/bl TOKA M HamnpaB/leHUA TOKa B
KaTyLLKe.

18. /13yyeHue aercTBNA MarHUTHOTO MOMSA Ha MPOBOAHMK C TOKOM.

19. KOHCTpynpoBaHue 1 n3yyeHve paboTbl 3/1IEKTPOABUTaTENS.

20. MI3mepeHmne KI1[, anekTpoasuraTesisHOM YCTaHOBKMW.

21. ONbITbl MO WCC/EA0BAHUIO  SIBMIEHUSA  3MEKTPOMArHUTHOM  UHAYKUNN:
nccnefoBaHWe W3MEHEHWA 3HAYeHUS U HanpasfieHUs WHAYKUMOHHOTO
TOKa.

9 K/1ACC

Pasgen 8. MexaHNYecKune ABMeHUS.

MexaHunyeckoe [ABWKeHMe. MartepuanbHaa Touka. CucTemMa OTCUETa.
OTHOCUTENBbHOCTb MEXaHWYecKoro [ABVKeHWA. PaBHOMepHOe MpPAMONNHEHOe
ABWKeHWe. HepaBHOMepHOe NpAMOSIMHEHOe ABVvbKeHMe. CpefHAS U MrHOBEHHaS
CKOPOCTb TeNa npu HepaBHOMEPHOM [ BUXKEHUMN.

YcKkopeHue. PaBHOYCKOpeHHOe npsMOSIMHeHoe [ABuXKeHune. CB0O60AHOe
nageHue. OnbITobl ["annnes.

PaBHOMEpPHOe [BVKEHME MO OKPY>XXHOCTW. [epuof M YacToTa obpalleHus.
JInHelHaa 1 yrnosas CKOPOCTU. LIeHTPOCTpPeMUTENIbHOE YCKOPEHNE.

MepBblii 3aKOH HbtoTOHa. BTOpoit 3akoH HbloTOHA. TpeTuid 3akoH HbloTOHa.
[MpuHUMN cynepnosumm cun.

Cwnna ynpyroctn. 3akoH 'yka. Cuna TpeHua: cunia TPEHUA CKONbXEHUSA, cuna
TPEeHUs NOKOK, ApYrue BUAbl TPEHUA.

Cuna TSXKeCTM M 3aKOH BCEMWPHOrO TArOTEHWUS. YCKOpeHWe CBOOGOAHOrO
nageHusa. [swxeHue nnaHeT BoKpyr ConHua. lNepBas KocMu4yeckas CKOPOCTb.
HeBecoMOoCTb 1 Neperpysku.

PaBHOBecWe MaTtepuanbHOW TOYKW. ABCONKOTHO TBEPAOE Teno. PaBHOBeCKe
TBEPLOro Tena ¢ 3aKpeniEHHON 0CbHo BpallleHMsA. MOMEHT cusbl. LIEHTP TSXeCTw.

mnynec Tena. MameHeHne nmnynbca. VIMNynbc cunbl. 3aKOH COXpPaHEHUA
nmnynbca. PeakTBHOE ABMKEHME.

MexaHunuyeckad pabota M MOLLHOCTb. PaboTa Cui TSHKECTW, YNpyroctu,
TpeHus. CBA3b 3Heprun 1 paboTobl. MNMoTeHUMaIbHasA 3Heprus Tena, NOAHATOro Haj
MOBEPXHOCTLHO 3eM/n. MOoTeHUMaNbHasA 3HEPrUs CXKaTou NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKON 3HepPrumn. 3aKOH COXPaHEeHUsi MeXaHW4ecKoin
3Hepruu.

JeMoHCcTpaymn.

1. HabnwogeHne mMexaHW4ecKoro ABUXKeHWs Tena OTHOCUTENIbHO PasHbIX Ten

OTCYéTa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME NyTen N TPaeKTOpPUin ABWKEHUS OLHOrO U TOro >Xe Tena
OTHOCUTE/IbHO pa3HbIX Te/ OTCYETA.

13mepeHme CKOPOCTM N YCKOPEHNA MPAMOIMHENHOTO ABVKEHNS.
WccnepoBaHve Npr3HaKoB PaBHOYCKOPEHHOTO ABUKEHNS.

HabntofeHne aBYKeHNS Tena no OKPY>XHOCTU.

HabnofeHne MexaHMYeCKnX ABMEHUIA, NPOUCXOAALLMX B CUCTEME OTCUETA
«Tenexxka» npu eé paBHOMEPHOM W  YCKOPEHHOM  [BVDKEHUU
OTHOCWUTE/NIbHO KabuHeTa PU3NKK.

3aBMCUMOCTb YCKOPeHWs Tesla OT MacChl Tena 1 AeNCTBYHOLLE Ha Hero
CUNBbI.

HabnofeHne paBeHCTBa CUM MPU B3aUMOAECTBUN TeN.

13meHeHWe Beca Tena Npu YCKOPEHHOM [BVXKEHUN.

Mepepaya MnNybca Npu B3aMMOZencTBUn Ten.

Mpeobpa3oBaHNsA IHEPTUN NPU B3aUMOLENCTBUM Te.

CoxpaHeHWe nMnysnbca npy HeynpyroMm B3amMogencTemm.

CoxpaHeHuWe nMnysnbca npn abCcontoTHO YNPYrom B3auMOAeCTBUN.
HabnofeHne peakTUBHOIO [BUXXEHWS.

CoxpaHeHWe MexaHNU4ecKom aHeprum npu cBO6OLHOM NajeHun.
CoxpaHeHWe MexaHNYeCKOoW 3HePrum Npu ABVXKEHWUN Tena Nog, 4eincTBrem
NPY>XXWHBb.

JlabopaTopHble PaboThbl U OMbITHhI.

1.

KoOHCTpynpoBaHue TpakTa Ans pasroHa U AalbHeNLero paBHOMEPHOro
ABVKEHUSA LLIAPVIKA WU TENIEXKN.

OnpefeneHne cpefHelt CKOPOCTU CKOJbXEHUS OpycKa WA [BUKEHUS
LLIapMKa N0 HaKNOHHOW MN/I0CKOCTH,

OnpefeneHve YCKOpeHWs Tefla MpPU PaBHOYCKOPEHHOM [ABVDKEHWW O
HaK/IOHHOW MOCKOCTMW.

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

[MpoBepka runoTesbl: €CAM MNPU  PaBHOYCKOPEHHOM [BVDKeHUM 6e3
Haya/IbHOM CKOPOCTM MYTW OTHOCATCA Kak pAf4 HeyéTHbIX 4ucen, TO
COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHWN OAMHAKOBBI.

WccnenosaHve 3aBUCUMOCTW  CW/bl  TPEHUA  CKOJIBXKEHUA  OT  CUMb
HOPMa/IbHOr 0 [aB/eHWS.

OnpegeneHne KO3MULUNEHTA TPEHMA CKObXKEHWA.

OnpepeneHne XECTKOCTN NPYXMHbI.

OnpepeneHvie paboTbl CUbl TPEHUA NPU PaBHOMEPHOM [BMXXeHWUU Tena
MO rOPM30HTa/IbHOW NOBEPXHOCTMU.



10. OnpefeneHve paboTbl CUMbI  YNPYroctM npuv  nNogbéme rpysa cC
MCMO/Ib30BaHNEM HEMOABMXXHOIO M NMOABMKHOIO 6/10KOB.

11. MI3y4eHune 3aKOHa COXPaHEHWSA 3Heprum.

Pasfnen 9. MexaHn4yeckne KonebaHsa N BOSHbI.

KonebatensHoe avkeHne. OCHOBHbIE XapaKTEPUCTUKM KonebaHuid: nepuo,
yacToTa, aMmnanTyga. MaTteMaTUYecKnin N NPY>KMHHbLIA MasTHUKW. [peBpaLleHune
3Heprum Npu KosiebatesIbHOM ABUKEHMUMN,

3atyxatowme  KonebaHwa.  BbIHY)XAeHHble  KonebaHud.  Pe3oHaHC.
MexaHunyeckne BOMHbl. CBOWCTBA MeXaHWYeCKMX BOMH. [1podonibHble W©
nonepeyHble BOMHbI. [lHA BOMHbI M CKOPOCTb €8 pacnpoCTpaHeHus.
MexaHun4ecKre BO/HbI B TBEPAOM Tefe, CeMCMMUYECKME BOSTHBI.

3BYK. 'POMKOCTb 3BYKa M BbiCcOTa TOHa. OTpakeHMe 3ByKa. VH(ppa3ByK u
YNbTPasByK.

JeMoHcTpaymn.

1. HabnogeHne konebaHwin Ten nop AEACTBMEM CWMbl TSXKECTU U CUSbI
ynpyrocTu.

HabntogeHve KonebaHWin rpysa Ha HUTU U Ha NPY>XXWUHE.
HabnofeHne BbIHYX/AEHHbIX KonebaHui 1 pe3oHaHca.
PacnpocTpaHeHne NPoLOo/IbHbIX U NOMepPeYHbIX BOSH (Ha Mogenn).
HabnofeHne 3aBUCMMOCTI BbICOTbI 3BYKa OT YacTOThl.
AKYCTUYECKUNIA pe30HaHC.
ﬂa6opaTopr|e paboThbl M ONbIThI.
1. OnpefeneHve 4actoTbl W nepuoda KonebaHWn  MaTeMaTU4eckoro
MasTHMKa.

2. OnpepeneHve YacToTbl U Nepuoga KonebaHnin NPYy>XMHHOM0 MasTHUKA.

3. WccnenoBaHne 3aBUCUMOCTM MNepuoja KofebaHnin NoABELLEHHOTO K HUTK

rpysa ot A/IMHbI HUTW,
4. WccnegoBaHne 3aBUCUMOCTY Nepuoa KonebaHUin Npy>KMHHOrO MasiTHMKa
OT Macchl rpysa.

5. [lpoBepKa He3aBMCMMOCTM nepuofda KonebaHuin rpysa, NoaBeLleHHOro K
HWUTW, OT Macchbl rpysa.

6. ONbITbl, [AEMOHCTPMpPYIOLUME  3aBUCMMOCTb  MNepuofa  KonebaHui
NPY>XXWHHOI0 MasATHMKA OT MaccChbl rpys3a 1 )XECTKOCTU MPY>KMHbI.

7. VI3MepeHune ycKopeHns cBOOGOAHOM0 NageHus.

Pa3sgen 10. SneKTpoMarHMTHOE MoJsie U 3/1eKTPOMarHUTHbIE BOJTHbI.

JNeKTpOMarHUTHOe  none.  ONEKTPOMarHUTHble  BOSHbI.  CBOWMCTBA
3N1eKTPOMarHUTHbIX BOJH. LLKana 3neKTpomMarHuUTHbIX BOSH. licnonb3oBaHue
3NIEKTPOMArHMTHbIX BOSTH /11 COTOBOWA CBA3N.
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AnekTpomarHuTHas npupoga ceeta. CKopocTb cBeTa. BONHOBble CBOMCTBA
CcBeTa.

JemMoHcTpaymn.

1. CBoICTBa 3/1€eKTPOMAarHMTHbIX BOJH.

2. BosiHOBbIE CBOICTBA CBETA.

JlabopaTopHble PaboThbl U OMbITHhI.

1. V3yyeHne CBOWCTB 3/1IEKTPOMArHUTHbLIX BO/IH C MOMOLLbIO MOGWUILHOTO

TeneoHa.

Pasgen 11. CBeTOBbIE AB/IEHUSA.

NlyyeBas  mogens  ceeta.  McTouyHumkm  cBeTa.  [psAMOnMHeinHoe
pacnpocTtpaHeHue ceeTa. 3atMeHnsa ConHua n JlyHbl. OTpaxkeHne ceeTa. I'n1ockoe
3epKaso. 3aKOH OTpPaXXeHua CBeTa.

[NpenomneHne cBeTa. 3aKOH npesioMneHna cBeTa. [10/1HOe BHYTpPEHHee
OTpaXeHWe cBeTa. lIcnonb3oBaHWe MOMHOTO BHYTPEHHEro OTPaXeHud B
OMTMYECKNX CBETOBOLAX.

Nnuza. Xop nyde B nmH3e. OnTuyeckass cucteMa (poToanmnaparta,
MWKPOCKONa M Teneckona. a3 Kak onTuyeckas cuctema. bBan3opykocTs u
[aIbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B crektp. OnbiTbl HbtoTOHa. ChnoxkeHue
CNeKTpasibHbIX LBeToB. [ncnepcus ceeTa.

JemMoHcTpaymn.

1. [MpAmonnHeliHoe pacnpocTpaHeHWe CBeTa.

OTpaxeHue cBeTa.

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

lNpenomneHmne ceeTa.

OnNTMYeCKNnin CBETOBOA,

Xoa nyyei B cobumparoLein nnH3se.

Xog nyyei B paccemBatoLLEN NNH3E.

[MonyyeHmne N306paXKEHNIA C MOMOLLHO NINH3.

MpuHUMN AencTBuA poToannapara, MMKPOCKOMa 1 Teneckona.

10. Mogens rnasa.

11. Pa3noxeHune 6enoro ceeta B CMEKTP.

12. MonyyeHwne 6enoro ceeta NP CIOXKEHNN CBETA Pa3HbIX LLBETOB.

JlabopaTopHble PaboThbl U OMbITHhI.

1. WccneposaHve 3aBMCMMOCTU yria OTPaXKeHUs CBETOBOrO flyya OT yrna
nafeHuns.

2. VI3yyeHne xapakTepucTnK N306paxkeHns npeameTa B NJI0CKOM 3epKasie.

3. WccnefoBaHne 3aBUCUMOCTU yra NPenoMIeHns CBETOBOMO slyya OT yrna
nafeHna Ha rpaHnLe «Bo3ayX—CTeK/0».
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4. Tlony4yeHne N306paXKeHNIA C NOMOLLbH COBMPAtOLLIEN NINH3bI.

5. OnpepgeneHve (hOKYCHOIO pPacCTOAHUSA U ONTUYECKOW CUJbl COBMpatoLLeit
NINH3bI.

6. OnNbITbl NO Pa3foXXeHWo 6e10ro CBeTa B CMEKTP.

7. OnbITbl MO BOCNPUATMIO LBETA MPEAMETOB NPV KX HabMoLeHUN 4epes
LIBETOBbIE PUILTPBI.

Pa3gen 12. KBaHTOBbIe AB/IEHUA.

OnbITbl Pesepdopaa n nnaHetapHasd mogens atoma. Mogenb atoma bopa.
McnyckaHve 1 nornoLleHre ceeta aToMoM. KBaHTbl. JIMHeYaTble CEKTPbI.

PaanoakTMBHOCTb. Anb(a-, 6eTa- 1 ramma-usnydeHus. CTpoeHne aTOMHOrO
aapa. HyknoHHaa wmogenb atoMHoro dppa.  Msotonbl.  PagnoakTUBHbIE
npespatleHus. MNepnog nonypacnafa aTOMHbIX A4ep.

AnepHble peakuun. 3aKOHbI COXpPaHeHWs 3apAf0BOr0 U MacCoBOro 4mcer.
OHeprua cBA3N aTOMHbIX Afdep. CBA3b MacCbl M 3Hepruun. Peakumm CuUHTes3a U
neneHns aaep. IctouHnku aHeprum ConHua v 3Bé3a.

ApepHas aHepreTuka. [encTBuA pagmMoakTUBHBIX W3/YYEHUIA Ha >KMBble
OpraHu3mbl.

JeMoHcTpaymn.

1. CnekTpbl U3YyYEHUS U NOTOLLEHNS.

2. CneKTpbl pa3nn4yHbIX rasos.

3. CnekTp Bogopoaa.

4. HabnwofaeHve TpeKoB B Kamepe BunbcoHa.

5. PaboTa CYETUMKA MOHU3NPYIOLLMX U3NTYHEHUIA.

6. Perncrpauus nsnyyeHuns npupoaHbIX MUHEPAOB N NPOLYKTOB.

JlabopaTopHble PaboThbl U OMbITHhI.

1. HabnwogeHue cniowWHbIX N IMHEYaTbIX CMEKTPOB U3/TyYeHNS.

2. WccnefoBaHne TPEKOB: M3MEPEHME 3HEePrum 4acTuupbl MO TOPMO3HOMY

nyTn (no dotorpagmam).

3. 3mepeHune pagmnoakTMBHOIO (hoHa.

MoBTOPUTENBHO-0606LaIOLLMIA MOLY/b.

[MoBTOPUTENBHO--0606LLAI0LLIMIA MOAYb NPeAHa3HauYeH A1a cucTeMaTmn3anmm
n  00600LeHNA  MPeAMETHOrO  COAepXXaHus U onblTa  AeATeIbHOCTH,
NMPUOBPETEHHOIO MpPK U3YYEHUN BCETO Kypca (hM3nKKM, a Takxke 419 NOATOTOBKU K
OCHOBHOMY TOCY[apCTBEHHOMY 3K3amMeHy MO (M3nke [N  06yvaroLmxcs,
BbIGpaBLUMX 3TOT YYeOHbIN MpesMeT.

[Mpn n3yyeHUM JAHHOTO MOAYNA Peann3yroTca U CUCTEMATU3MPYIOTCA BUAbI
[eaTeNbHOCTN, Ha OCHOBE KOTOPbIX 06ecrneynBaeTcs AOCTUXKEHUE MPeAMETHLIX U
MeTanpeaMeTHbIX  MJaHUpPyemblX — pe3ynibTatoB  00y4veHus,  qopmupyetcs
eCTeCTBEHHOHAay4YHaa rpamMOTHOCTb: OCBOEHME Hay4HbIX MeTO[O0B WCC/ef0BaHUS



SIBNEHWIA NPUPOAbl M TEXHUKW, OBMafleHWe YMEeHUSIMUA OOBACHATb (h3nYecKume
SIBNEHWS, NPUMEHSS MOMyYeHHble 3HaHWS, pelaTb 3aJayn, B TOM Yucne
KaueCTBEHHbIE 1 IKCMEPUMEHTA/IbHbIE.

MpUHUMNMaNbHO AeSTENbHOCTHBIA XapakTep [aHHOro pasfena peannsyetcs
32 CYET TOro, 4TO OOyvaroLMecs BbIMOMHAIOT 3adaHKsi, B KOTOPbIX UM
npesnaraeTcs:

Ha OCHOBE TMOMYYEHHbIX 3HAHWIA pacno3HaBaTb W Hay4YHO OOBACHATb
(hm3nyecKmne SBNEHNS B OKPYXKAOLLEN Nprpoje 1 NOBCEAHEBHON YXM3HN;

MCMNONb30BaTh Hay4Hble METOAbI UCCNEA0BaHMA (PU3NYECKMX SBNEHWIA, B TOM
umcne Ans NPOBEPKM FMMOTE3 U NOMYYEHNs TEOPETUYECKIMX BbIBO/OB;
0OBACHATb HayuHble OCHOBbI HaunboNiee BaXKHbIX AOCTUXKEHWU COBPEMEHHbIX
TEXHO/MOTNIA, HANPUMeEp, NPaKTUYECKOro UCMO/b30BaHNSA Pa3/IMYHbIX UCTOYHWNKOB
3HEepPrum Ha OCHOBE 3aKOHa MPEBPALLIEHNS U COXPAHEHMS BCEX M3BECTHbIX BUOB
3Heprum.



NNAHNPYEMbBIE PE3YJ/IbTATbl OCBOEHUA TTPOITPAMMDbBI T10
PN3NKE HA YPOBHE OCHOBHOI' O OBLLIEI'O OBPASOBAHUA

N3yyeHne gunsmkn Ha ypoBHe OCHOBHOIO 06Liero obpasoBaHna Harnpas/ieHO
Ha LOCTMXKEHME NIMYHOCTHBIX, MeTarnpeAMETHbIX U NPeAMETHbIX 06pa30oBaTe/ibHbIX
pe3y/bTaToB.
B pesynbTaTe nsyyeHns U3NKM Ha YPOBHE OCHOBHOIO 06Llero obpasoBaHms

y obyudarouerocs 6yayt cpopmMmpoBaHbl Crieaytowme MMYHOCTHbIE pe3y/bTaTbl B
4acTu:

1) NaTpnUoTUYECKOro BOCMUTaHWS:

- NPOSIBNEHNE NHTEpPECA K UCTOPUM N COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM

(hM3MYECKOIN HayKu;

- LeHHOCTHOE OTHOLUEHWE K AOCTVXKEHUAM POCCUMCKUX YUEHbIX--PU3NKOB;

2) rpaXkaaHCKoro 1 AyXo0BHO-HPaBCTBEHHOIO BOCNUTAHUA:

- TOTOBHOCTb K aKTMBHOMY Y4acTUO B 0OCYX/AEHUN 0OLLECTBEHHO 3HAYNMBIX

M 3TUYECKMX NpPo6/MeM, CBSI3aHHbIX C  MPAKTUYECKMM  MPUMEHEHUEM

LOCTUXKEHWNIA (PU3NKMN;

- 0CO3HaHWe BaXHOCTU MOPaIbHO--3TUYECKMX MPUHLMMNOB B AEATENbHOCTY

YYEHOrO;

3) 3CTeTNYECKOro BOCMMUTaHUA:

- BOCMNPUSTUE ICTETUYECKUX KayecTB (PU3NYECKOW HayKW: e€ rapMOHWYHOro

MOCTPOEHMS, CTPOrOCTU, TOYHOCTU, NAKOHUYHOCTMW;

4) LEHHOCTWN Hay4YHOro NMo3HaHWA:

- 0CO3HaHWe LEHHOCTN (MU3NYECKOM HayKM KaK MOLUHOro WMHCTPYMeHTa

MO3HaHWUA MMPa, OCHOBbI Pa3BUTUA TEXHOMOINIA, BaXKHEWMLLIEN COCTaBNSOLLEN

KYNbTYypbl;

- pasBuUTME Hay4yHOW N0O03HATENIbHOCTU, MHTEpeca K WCC/eaoBaTe/lbCKOn

[eATeNbHOCTY;

5) dopMmupoBaHMSA  Ky/bTypbl  3[0pPOBbS M 3MOLMOHA/IbHOIO

6narononyyus:

- 0CO3HaHWe LEHHOCTM 06e3onacHOro o6pasa >XW3HM B COBPEMEHHOM

TEXHO/IOTMYECKOM MUPe, BaXXKHOCTW npaBun 6e30nacHOro noBefeHns Ha

TpaHCnopTe, Ha A0porax, C 3/1IeKTPUYECKUM W TEMN0BbIM 060pyA0BaHMEM B

AOMALLUHUX YCNOBUSIX;

- C(hOPMUPOBAHHOCTb HaBblKa peqiekcuMKn, NpU3HaHWe CBOEro npasa Ha

OLUMOKY 1 TAKOro XKe npasa 'y ApYroro YenoBeka;

6) TPYLOBOIro BOCMUTaHWUSA:

- aKTMBHOE Yy4acTue B pelleHuMM MpaKTUYeckmx 3agady (B pamMKkax Cemby,

obpa3oBaTe/lbHOW  OpraHM3auun, ropoaa, Kpas) TEXHOMOrMYECKONn U



couManbHOM HanpaefEHHOCTU, TPeOYWMX B TOM uuUCie U PU3NYECKNX
3HaHWNA;

- VIHTEpEC K NPaKTUYeCKOMY N3YUeHMo NMPOeccuia, CBs3aHHbIX C (IM3NKON;

7) 3KO/I0rMYecKoro BoCnmnTaHus:

- OpUeHTauusi Ha MpUMeHeHne (U3NYECKUX 3HaAHWIN ANA pelleHust 3adad B
06nacT! OKpyXXaroLleil cpefibl, MNJaHMPOBaHWA MOCTYMKOB W OLEHKN WX
BO3MOXHbIX NOCNEACTBUM A1 OKPY>KALOLLEW cpeapbl;

- 0CO3HaHue r106a/bHOro XapakTepa 3KOMOrMYecKUX npobrem u nyTen ux
peLleHns;

8) aganTaumMn K U3MEHAOWMMCS YC/O0BUSAM COUMaSIbHON N NPUPOAHOWM
cpefbl:

- MOTPebHOCTb BO B3aMMOAENCTBUM MPU  BbINOHEHUN WCCNEA0BaHMIA W
MNPOEKTOB (hM3MYECKON HanpaB/NeHHOCTU, OTKPbITOCTb OMbITY U 3HAHUAM
ApyTnx;

- TOBbILLIEHVE YPOBHS CBOEM KOMMETEHTHOCTM 4Yepe3 MpaKTUYECKYHo
[eATeNbHOCTb;

- MOTPEBHOCTb B (HOPMUPOBAHNM HOBbIX 3HaHWiA, B TOM Ync/ie PopMynnpoBaThb
naen, NOHATKS, T’MNOTE3bl 0 PU3NYECKMX 00BEKTAX U ABEHUAX;

- 0CO3HaHMe AeMUNTOB COOCTBEHHBLIX 3HAHWI 1 KOMIMETEHTHOCTEN B 06/1aCTH
(OU3NKK;

- TMNaHMpOBaHWe CBOEro pPa3BUTMA B MPUOBPETEHMM HOBBIX (U3NYECKMX
3HaHWN;

- CTPEM/IEHME aHaIM3MPOBATb W BbISBATL B3aUMOCBSA3M NPUPOAbI, 06LLECTBA U
3KOHOMMWKMW, B TOM YKC/e C UCMOMb30BaHMEM (PU3NYECKNX 3HAHWIA;

- OUEHKa CBOMX [AeWCTBMIA C YYETOM B/IMSAHUA Ha OKPY>XKAlOLLYH Cpesy,
BO3MOXXHbIX rN106a/bHbIX MOCNeACTBUA.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

B pesynbTate OCBOEHWA Mporpammbl MO (PU3MKE Ha YPOBHE OCHOBHOIO
obLero obpasosaHua y obydarowerocs 6yayT chopMmMpoBaHbl MeTarnpeaMeTHble
pe3y/ibTaThbl, BK/OYatoLMe No3HaBaTe/lbHble YHUBEPCa/IbHbIE YUYebHble AeiiCcTBUS,
KOMMYHVKaTMBHbIe  YHMBepCa/ibHble  Y4yeOHble  [OeACTBUSA,  PerynsTvBHbIe
YHVBepca/ibHble Y4YebHble AeCTBUS.

[Mo3HaBaTeNbHbIe YHMBePCa/bHbIe YYeOHbIe AENCTBUS

BasoBble N10rMyeckme aelicTBUS:



BbIABNATb W XapaKTepu3oBaTb CYLIECTBEHHblE MPU3HAKA OOBEKTOB
(ABNeHNI);
yCTaHaB/MBaTb CYLLIECTBEHHbIN NPU3HAK KnaccupurKalmm, OCHOBaHNA A1
00006LeHNs N CpaBHEHUS;
BbISIBNATb 32aKOHOMEPHOCTM U MPOTUBOPEUNS B paccMaTprBaeMblx (hakTax,
AAaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABNTEHUAM;
BbISBNATb MPUYUHHO--CNEACTBEHHbIE CBSA3M MPU U3YUYeHUU (PU3NYECKMX
SIB/IEHNIA N NPOLLECCOB, AeNaTb BbIBOAbI C UCMO/Mb30BaHNEM [efYKTUBHbIX
N MHAYKTUBHBIX YMO3aK/IlOYeHWIA, BblABUraTb rMnoTesbl O B3aMMOCBA3AX
(hM3NYECKNX BESINYMH;
CaMOCTOATEe/IbHO BblOMpaTh CMOCO6 pelleHnst Yy4yebHON (hn3nyecKoi
3afaun (CpaBHEeHMe HECKOJSIbKUX BapuvaHTOB peLleHunsi, BblIOOp Hambosee
MOAXOAALLEro ¢ y48TOM CaMOCTOATE/IbHO BblAeNeHHbIX KpUTEPUEB).
BazoBble nccrefoBaTe/IbCKUe feiCTBUSA:
MCMO/Ib30BaTh BOMNPOCHI KaK UCCeA0BaTe/IbCKNl MHCTPYMEHT NO3HaHWS;
MPOBOANTL MO CaMOCTOSATE/IbHO COCTaB/IEHHOMY M/1aHy OMbIT, HECMOXHbIA
(PM3MYECKNIA  3KCMEPUMEHT, HebO0/bLLOe WCCNefoBaHNe (U3NYECKOro
AB/IEHUS;
OUEeHMBaTb Ha MNPUMEHMMOCTb W  [AOCTOBEPHOCTb  MH(OpPMaLKIO,
MOTYYEHHYIO B XO/€e VUCCeA0BaHNS NN SKCMEPUMEHTA;
CaMOoCTOATe/IbHO (hOpMYNMPOBaTb 0606LLEHNS M BbIBOAbI MO pe3y/ibTaTtam
NPOBeAEHHOI0 HabIKOAeHWS, ONbITa, UCCe0BaHNS;
MPOrHO3MpPOBaTh  BO3MOXHOe  JasibHelillee  pasBUTUE  (PU3NYECKUX
MPOLLECCOoB, a TakXXe BblABUraTb NPEANOIOXeHNS 06 UX Pa3BUTUM B HOBbIX
YC/TIOBUAX N KOHTEKCTax.
PaboTa ¢ nHopmaumei:
NPUMEHATb pPa3/IMyHble MeTOAbl, UHCTPYMEHTbI 1 3arnpocbl MPU MOUCKE U
0T60pe MHMOPMaUUU WM [aHHbIX C YYETOM MPeA/IOKEHHOW Y4ebHON
(hM3NYEeCKOI 3aaauun;
aHa/IM3MpoBaTb, CUCTEMATU3NMPOBATL M UHTEPMNPETUPOBATL UHPOPMALMIO
Pas3INYHbIX BULOB U (hOPM NPeACTaBNeHWS;
CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/IbHYKO  (DOPMY  MpPeAcTaB/ieHuns
MH(OpMaUMN 1M WANKOCTPMPOBATb  peLlaemble  3afavynm  HEeC/l0XKHbIMU
cxemamu, guarpaMmmamm, MHOW rpafuKom n Nx KOMeUHaLMaMuU,
KoMMyHMKaTuBHbIE YHMBEPCa/IbHbIE YYebHble LeNCTBUSA:
B X04e 06CyX[eHusA yyebHOro marepuana, pesynbTaToB 1abopaTopHbIX
paboT ¥ NPOEKTOB 3a4aBaTb BOMPOCHI MO CYLLECTBY 006CY>KAaeMO TeMbI U1
BbICKa3blBaTb WAEW, HaLeNeHHble Ha peLleHne 3ajadvn 1 MnopjepXkaHue
GnaroXkenaresibHOCTM 06LLEHUS;



COMOCTaB/ATb CBOW CYXKAEHWUA C CYXXAEHUAMU [APYrMX YYacTHUKOB
Ananora, 06Hapy»Xmeatb pasinyme U CXO0ACTBO MO3NULMIA;

BblpaXKaTb CBOHD TOUKY 3PEHUSA B YCTHbIX Y MUCbMEHHbIX TEKCTAX;
ny6ANYHO NPeACTaBNATL Pe3y/bTaTbl BbINMOSHEHHOMO PU3NYECKOro OnbiTa
(3KcnepumeHTa, UccnefoBaHNs, NPOEKTa);

MOHMMATb W WCMOMb30BaTb  MPEUMyLLecTBa  KOMaHAHON U
NHOVBUAYAIbHOW  paboTbl NMPU  PeLleHnM KOHKPETHON  (hM3MYeCKoi
npobnemsl;

NPUHMMATb Lie/I COBMECTHON AeATeNlbHOCTW, OpraHn30BbIBaTh [4eiCTBUA
No eé [JOCTWXKEHMIO: pacnpefensaTb ponn, 06CyxaaTb Mpoueccbl U
pe3ynbTaTbl COBMECTHOW PaboTbl, 0606WaTh MHEHUSA HECKOIbKUX NIOAEN;
BbIMO/IHATL CBOKO YacTb paboThbl, JOCTUIas Ka4eCTBEHHOrO pe3y/bTara o
CBOEMY HamnpaB/IEHNO W KOOPAMHWPYS CBOW [AEWCTBUA C  APYrvMU
UsIeHaMy KOMaH/bl;

OLeHMBaTb Ka4yeCTBO CBOEro BK/afa B O6LMIA NPOAYKT MO KPUTEPUSM,
CaMOCTOATE/IbHO CHOPMY/IMPOBAHHBIM YYaCTHUKaMW B3aMOLENCTBUS.

PerynsiTuBHble YHMBepcasibHble YUYebHble [eiACTBUS

CamoopraHmsauusa:
BbISBATb MPOG/IEMbI B XXMU3HEHHbLIX N YYEOHbIX CUTyauusx, TPebyroLmx
ANS peweHns (U3nYeCKNX 3HaHUI;
OPMEHTMPOBATLCA B Pas/IMYHbIX  MOAX0A4AX MPUHATUA  PeLUeHui
(MHOMBMLYaNnbHOE, MPUHATUE peLleHuss B TPyrne, NPUHATUE peLleHuit
rpynnown);
CaMOCTOSTEe/IbHO COCTaB/ISATb a/ITOPUTM PeLLeHNs U3NYECKON 3afa4un nm
naaHa UccnefoBaHNa C YYETOM MMEIOLWMXCA PECYPCOB U COOCTBEHHbIX
BO3MOXHOCTeW, apryMeHTMPOBaTL NpessiaraemMble BapuaHTbl PELLEHWN;
Aenartb BbIOOp 1 6paTb OTBETCTBEHHOCTb 3a PELLEHNE.

CaMOKOHTPO/1b, SMOLMOHA/TbHbIN UHTENNEKT:
[aBaTb afleKBaTHYHO OLIEHKY CMTyauuu 1 npeanaraTe NaH eé n3MeHeHUs;
OOBACHATL  MPUUMHbLI  JOCTWDKEHUS  (HEAOCTVDKEHWA)  pe3y/bTaToB
[eATeNbHOCTH, fiaBaTb OLEHKY NMPUOBPETEHHOMY OMbITY;
BHOCUTb KOPPEKTUBbI B AeATENbHOCTb (B TOM YWCNe B XOA BbINOIHEHNS
(PM3NYECKOro  MCCMefoBaHWA WM MPOeKTa) Ha OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHMBLUMXCS CUTYauUWUn, YCTAHOBNEHHbIX OLUMGOK,
BO3HUKLUNX TPYAHOCTEMN;
OLeHMBaTb COOTBETCTBME pe3y/ibTaTa e 1 yCNoBusM;
CTaBUTb CebA Ha MeCTO [pyroro YesioBeKa B XOfe criopa Wam AMCKYCCUn
Ha Hay4HYI0 Temy, NOHMMaTb MOTMBbI, HAMEPEHWNA N NOTUKY APYrOro;



Mpr3HaBaTb CBOE MPaBO Ha OLUMOKY NPV peLLeHnn M3NYecKnx 3agad nnm
B YTBEPXKAEHMSX HA Hay4YHble TeMbI 1 TaKOe Xe NpPaBo ApYyroro.

NMPEAMETHDbIE PE3YJIbTATDI

K KoHLYy 06y4YeHuns B 7 Knacce npegmeTHble pesynbTatbl HA 6a30BOM YPOBHE
L0/MKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCA YMEHWIA:

MCMOMb30BaTb  MOHATUA:  (PU3MYECKME U XUMUYECKUe  ABJIEHUS,
HabnogeHne, 3KCMEPUMEHT, MOAENb, TUMNOTE3a, eAvHULbl (PU3NYECKMX
BEe/IMYMH, aTOM, MOJIeKy/a, arperatHble COCTOSHMS BellecTBa (TBEPAOe,
XXNOKOoe, ra3o06pa3HOe), MexaHuyeckoe [BWKeHMe (paBHOMEPHOe,
HepaBHOMEPHOe, MNPSAMOSIMHENHOE), TPaeKTOpWUs, PaBHOAENCTBYHOLLANA
cuna,  pgethopmaums  (ynpyras,  niacTMyeckas),  HEBeCOMOCTb,
coobuiatoLmecs cocyapl;
pasninyatb ABMEHUA (AMDMY3NA, TensoBoe ABUMXKEHWe 4YacTuL, BeLLecTBa,
PaBHOMEpPHOe  [BWXEHWe, HepaBHOMEPHOEe  [ABVDKEHWe,  MHepuus,
B3aMMO/ENCTBME Tes, PaBHOBeCME TBEPABLIX Ten C 3aKpPenéHHOW OCbio
BpalleHus, nepefjaya fAaBfeHUs TBEPAbIMM Tenamu, >XXULKOCTAMU WU
rasamy, armMocpepHoe [aBneHue, MnaBaHWe Ten, MpeBpaLLeHns
MEXaHWYeCKOM 3Heprumn) rno OnmMcaHUI0 MX XapakTepHbIX CBOMCTB M Ha
OCHOBe OMbITOB, AEMOHCTPUPYIOLWMNX AaHHOE (PU3NYECKOE SB/IEHVE,;
pacrnosHaBaTb MPOSIB/IEHWE  M3YYEHHbIX  (DM3NYECKMX  SABMIEHUA B
OKpY>KaroLleM MUpe, B TOM uuCie (PU3NYECKME SABMIEHUA B NPUPOJE:
NMPUMepPbl ABVKEHWUA C Pa3/IMYHbIMU CKOPOCTAMMU B XXMBOW WM HEXMBOWA
npupoge, AevCTBMe CWUbl TPEHWS B MNPUPOLE W TeXHWUKe, BUAHUE
aTMOC(EPHOro [aB/IEHNA HA >XMBOW OpraHn3Mm, njasaHue pbld, pblyarn B
Tesle YesnioBeka, Npy 3TOM NepeBoAUTL MPaKTUYECKYHO 3aga4y B YUebHYI,
BblAeNIATb CYLLECTBEHHbIE CBONCTBA (NMPU3HAKM) PU3NYECKNX SBNEHWUMN;
OMMCbIBaTb N3YYeHHble CBONCTBA Te/T U PU3NYECKME ABMIEHUS, UCNO/b3YA
(m3nyeckne BennuMHbl (Macca, 06bEM, MIOTHOCTb BELLECTBA, BPEMS,
MyTb, CKOPOCTb, CPeAHAA CKOPOCTb, CWMa YNpPYrocTu, Cuia TSHXeCTu, BeC
Tena, cwna TPeHus, pasneHve (TBEPLOro Tena, >KWMAKOCTW, rasa),
BbITa/IKMBAtOLLAs CuUMa, MexaHuyeckas paboTa, MOLHOCTb, M40 CW/bI,
MOMEHT  CW/Ibl, KO3(PMULMEHT MOME3HOr0 [EeiCTBMSA  MEXaHW3MOB,
KWHETMYecKasd W MoTeHUMalbHas 3Heprus), npu onucaHWyM MpaBUSIbHO
TpakTtoBaTb  (PU3NYECKMIA  CMbICT  UCMOMb3YEMbIX — BE/IMYUH,  UX
0603Ha4YeHNs N eavHULbl (PU3NYECKMX BENMYUH, HaxoauTb (hOpMY/ibl,
CBA3bIBAOLLME AAaHHYIO (PU3NYECKYHO BEIMYMHY C APYTVMMU BENMUYUHAMMU,
CTPOUTb rpadvkn N3yUYeHHbIX 3aBUCUMOCTEN PU3NYECKNX BETUYNH;



XapaKTepu3oBaTb CBOWCTBA Tes, (hM3MYeCKMe SABMIEHUA W MPOLECCHI,
MCMNONb3ya npasuia CNOXXeHUs cun (BAOMb OAHOW NPAMON), 3aKOH [yKa,
3aKOH [Mackans, 3akoH Apxumefa, NpaBuio paBHoBecus pblvara (6/10Ka),
«30M10TOE MpaBUIO» MEXaHWKW, 3aKOH COXPaHEHUsi MexXaHWYeCKOoMn
3HeprMu, npuv 3STOM [aBaTb C/IOBECHYKD (POPMY/NMPOBKY 3aKoHa U
3amnmncbIBaTh ero MaTemMaTnyecKoe BbipaXKeHWE;

0OBACHATL (PU3NYECKUNE SBIEHMS, NPOLLECCHI U CBOWCTBA Te/, B TOM YMUC/E
MW B KOHTEKCTe CUTyauuid NpPaKTUKO-OPMEHTUPOBAHHOIO XapakTepa:
BbISIBNISITb MPUYMHHO--CNIEACTBEHHbIE CBS3U, CTPOUTb 0OBLSACHEHME M3 1-2
NOTNYECKUX LLIAroB C OrMopoi Ha 1-2 M3y4yeHHbIX CBOMCTBA (PU3NYECKUX
ABNEHUIA, IU3NYECKMX 3aKOHA N/IN 3aKOHOMEPHOCTH;

pewarb pacyéTHble 3afjauv B 1-2 [eWCTBUS, WCMOJMb3ys 3aKOHbl U
(hopMy/ibl, CBA3bIBAIOLLME (PU3NYECKME BENMUMHBI. HAa OCHOBE aHasn3a
YC/IOBUSA 3aa4m 3anncbiBaTb KpPaTKoOe YC/oBue, NOACTaBNATb (IM3nNUECKme
BE/IMYMHbLI B (POPMY/Ibl U MPOBOAUTL PaCYETbl, HaxXOAUTb CrpPaBOYHbIE
[aHHble, HeObXoAMMble ANA PeLleHns 3a4ad, OLeHMBaTb PeasIMCTUYHOCTb
MOIy4YeHHOW (PU3MYECKOI BESIMYMHBI;

pacno3HaBaTb MNPO6MEMbl, KOTOPblE MOXHO pPewnTb MNpu  NOMOLLM
(hM3MYeCKNX MEeTOLO0B, B ONUCaHUM UCCNe0BaHNS BblAeNSATb MPOBEPSEMOe
npeanonoXeHue  (runoTesy), pasimMyatb W UHTEPNpPeTUpoBaTb
MOMlyYeHHbIW pesynbTaT, HaxoAWTb OWWKMOKM B Xofe OnblTa, AenaTb
BbIBO/bI M0 €ro pe3y/bTaram;

NPOBOANTL  OMbITbl MO  HaGMOAEHNIO  (U3NYECKUX  SBMEHUA UK
(OM3NYECKMX CBOWCTB Ten: (hopMynMpoBaTb npoBepsemMble
NPeAnosioXKeHUs, cobmpaTtb YCTaHOBKY U3 NPeAJ/I0KeHHOro 060pya0BaHuS,
3anuncbIBaThb X0[ OrbiTa U POPMYNPOBATL BbIBOABI;

BbIMOMHATL MPAMbIE U3MEPEHUS PACCTOAHWA, BPEMEHW, MacCbl Tena,
06bEMa, CWUbl M Temrnepatypbl C WCMOMb30BaHMEM aHaNOroBbIX W
LUMMPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHUA MPUOOPOB C  YYETOM
3a/1aHHOM abCONKOTHOM NOTPELLHOCTU U3MEPEHNIA;

MPOBOANTb MUCCNeA0BaHME 3aBUCUMOCTIN O4HOW (PU3NYECKOW BENNYNHBI OT
APYroin ¢ WCMofib30BaHNEM MNPAMbIX W3MEPEHUA (3aBUCUMOCTU MYTU
PaBHOMEPHO ABWXYLLErocs Tefla OT BPEMEHW [BVMXKEHWUA Tena, Cuibl
TPEHUA CKOMbXEHWA OT Beca Tena, kavecTBa 06paboTKM NOBEPXHOCTEN TeN
N HE3aBUCKMMOCTM CUJIbl TPEHUSA OT MJIoWaam COMPUKOCHOBEHWS Tesl, CUSbI
YNPYroctTu oT YANMHEHWS MPY>XXKUHbI, BblTa/IKMBAIOLLEA CU/Ibl OT 06bEMA
MOrpPYy>XEHHON YacTy Tena 1 OT NIOTHOCTU XWUAKOCTU, eé He3aBUCUMOCTH
OT NJIOTHOCTK TeNa, OT rNy6uHbI, Ha KOTOPYHO MOrPY>XEHO Teso, YCN0BUi
nnaBaHWA Ten, YC/OBUIA pPaBHOBECUA pblyara 1M G/0KOB), y4acTBOBaTb B



NIaHMPOBaHWM  Y4eBHOrO  MCCrefoBaHUs, cobupatb  YCTAHOBKY MU
BbINO/IHATL W3MEPEHUs, creays MpefnoXeHHOMY MnaHy, (hPMKCUMpOoBaTb
pe3ynbTaTbl MOYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BENYMH B BUAE
NPeLoKeHHbIX Tabnuy, U rpauKoB, Aenatb BbIBOAbI MO pe3ysbTaTtam
NCCnefoBaHns;

MPOBOANTL KOCBEHHbIE W3MEPEHUS (U3NYECKUX BeNYUH (MIOTHOCTb
BeLecTBa >XMAKOCTM W TBEPAOro Tena, CWna TPEHUS CKOJMbXEHUS,
[aBNleHVe  BO34yXa, BblTaKMBaKOWEAs CWna, [AelCTBywOWas  Ha
MOrpy>XEHHOE B XXWUAKOCTb Teno, KO3MMUUMEHT MOME3HOro [LencTems
MPOCTbIX MEXaHW3MOB), Cneays MpPeL/IOKEHHON WHCTPYKUUWU:  Npu
BbIMO/IHEHUM WM3MEPEHNIA COoOMpaTb 3KCMEPUMEHTASIbHYIO YCTaHOBKY W
BbIYNCNATH 3HAYEHNE NCKOMOW BE/IMYVHDI;

cobntofartb npaBuia TEXHNKK 6e30MacHOCTY Npu paboTe ¢ 1a60PaTOPHbLIM
0bopynoBaHMeEM;

yKa3blBaTb MPUHUMMbI LEACTBUAA NMPUOOPOB N TEXHUYECKUX YCTPOWCTB:
BECbl, TEPMOMETpP, [AMHAMOMETpP, coobuaroLimecs cocyibl, GapomeTp,
pblyar, NoABVKHbIA 1 HENOABWXHbIW 6/10K, HAaKIOHHAs NIOCKOCTb;
XapaKTepn3oBaTb  MPUHUMUMNbI  AEACTBUA  U3YYEHHbIX MPUOOPOB U
TEXHUYECKMX YCTPOWCTB C OMOPOM Ha WX onucaHWs (B TOM YWUCIe:
MOALUMMHUKKA,  YCTPOMCTBO  BOAOMPOBOAR, TMAPaB/INYECKMIA  Mpecc,
MaHOMeTp, BbICOTOMep, MOPLLHEBOW HACcOC, apeoMeTp), UCMO/b3ys 3HAHUA
0 CBOWMCTBaxX (PM3NYECKMX SBMEHNIA N HEOOXOAMMbIE (PU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTW;

npuMBOANTL  NpUMepbl  (HaxoAuTb  WHQOpMaUMI 0  MpuMepax)
MPaKTUYeCKOro WCrMosib30BaHNA (PU3NYECKMX 3HAHWI B MOBCEAHEBHON
XN3HN 4na obecneyeHms 6e30nacHOCTV MNP obpaLLeHun ¢ npubopamn 1
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHeHUs 340pOBbA U COOMOAEHNUS
HOPM 3KO/I0rMYecKoro NnoBeAeHNs B OKPY)KatoLLEN cpeje;

OCYLLECTB/IATL  OTOOP WCTOYHWKOB WHMopMauum B VIHTepHeTe B
COOTBETCTBUU C 3alaHHbIM NMOVMCKOBbIM 3arpoCcoM, Ha OCHOBE MMEIOLLNXCS
3HAHWA W NYTEM CPaBHEHUS Pa3/IMYHbIX WCTOYHUKOB  BbILENATb
MH(OPMaLMIO, KOTOpas ABMSETCA MPOTMBOPEUMBOMA WM MOXET OblITb
He0CTOBEPHOM;

MCMO0/b30BaTh NPV BbINOHEHWUM YYeOHbIX 33[aHNin HayYHO--MOMNY/SAPHYHO
nuTepatypy  (PU3NYECKOro  COAEPXKaHWs, CnpaBO4YHble  MaTepuasbl,
pecypcbl CeTu VIHTepHET, BnageTb NpMEmMaMmn KOHCMEKTUPOBaHMS TEKCTA,
npeobpa3oBaHNA MH(OPMaLUN U3 OAHON 3HAKOBOI CUCTEMbI B APYTYIO;
CO3JaBaTb COOCTBEHHbIE KPaTKME MUCbMEHHbIE U YCTHble COOOLLEHMS Ha
OCHOBe 2—3 UCTOYHMKOB MH(opMaLnn (PU3NYECKOTO COLEPXKaHUSA, B TOM



ymcne ny6nnyHO fenatb KpaTKue COOOLLEHMS O pe3y/ibTaTax MpPOeKTOB
WM y4eBHbIX UCCNef0oBaHWA, MpW 3TOM TPaMOTHO WCMO/b30BaTb
M3YYeHHbIA MOHATUMAHBLIA annapar Kypca (M3MKW, COMPOBOXAATb
BbICTYM/IEHME NPe3eHTauneN;
MPU BbINOMHEHUM YYeBHbIX MPOEKTOB M WUCCNefOBaHWUIA pacnpeaensitb
0053aHHOCTU B Tpyrnne B COOTBETCTBMM C MOCTaB/EHHbIMW 3afayamu,
CMeauTb 3a BbIMOMIHEHWEM MNaHa [AelcTBUIA, afeKBaTHO OLeHMBATb
COOCTBEHHbIA  BKMag B [AeATENIbHOCTb  FPYMMbl,  BbICTPamBaTb
KOMMYHWKaTMBHOE B3aMMO/ENCTBME, YUMTbIBAS MHEHME OKPYXKatOLLMX.

K KoHUYy 06y4yeHus B 8 Knacce npeiMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE

AO0/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYAKOLLMXCA YMEHUI:

MCMO/b30BaTh MOHATMA: Macca 1 pasmepbl MOJIEKYST, TENI0OBOE ABWKEHME
aTOMOB W MOJIEKY/1, arperaTHble COCTOAHMSA BELECTBA, KPUCTa/IMYeCKue n
amop(Hble Tena, HacCbIWEHHbIA W HEeHaCbIWEHHbIA Map, BAXHOCTb
BO34yXa, Temrepartypa, BHYTPEHHSS 3Heprus, TenjaoBOM [ABWUraTefb,
3/leMEeHTapPHbIN 3NEKTPUYECKUIA 3apsf, NEKTPUYECKOe NOJe, NPOBOLHUKM
N AN3NEKTPUKKU, MOCTOSHHbIN 3/1EKTPUYECKUIA TOK, MarHUTHOE MOJe;
pasnnyatb sABMeHWa (TensioBOe pacLUMpeHne M ckaTue, Tensonepegaqa,
TEen/I0BOe paBHOBECWEe, CMayMBaHWe, KanuinspHble ABMEeHWS, UCMapeHue,
KOHAeHcauus, niaBfeHne, KpucTannmsauma (oTBepAeBaHuE), KUMEeHMe,
Tennonepegaya (Tenn10NpPOBOAHOCTb, KOHBEKLMS, N3ydeHmne),
ANEKTPU3aLUMA Ten, B3aMMOAENCTBME 3apsA0B, AENCTBUSA 3NEKTPUUECKOro
TOKa, KOPOTKOe 3aMblKaHWe, B3aUMOAEWCTBME MarHUTOB, [encTeue
MarHMTHOro Nosif Ha NPOBOAHMK C TOKOM, 3N1eKTPOMarHUTHas MHAYKLMNS)
MO OMUCaHWIO WX XapakTePHbIX CBOWCTB W Ha OCHOBE OrbITOB,
AEMOHCTPUPYHOLLMX faHHOE U3NYECKOe ABMEHNE;
pacrno3HaBaTb MNPOSIBMIEHME  U3YYEHHbIX  (DU3NYECKUX  SBMEHUA B
OKpY>KatoLLeM Mupe, B TOM 4uc/e (U3NYECKMe SABMIEHUS B MNPUPOLE:
MOBEPXHOCTHOE HATsHKEHWe W KanuinsapHble SBNeHWA B MPUPOSE,
KpucTanibl B npupoge, wusnydeHne CosnHUa, 3amep3aHuWe BOA0EMOB,
MOpCKue 6pur3bl, 06pa3oBaHe Pockl, TYMaHa, MHes, CHera, a/leKTpuyeckune
ABNIlEHNS B aTMocdiepe, 3NeKTPUYECTBO XXMBbIX OpPraHM3MoB, MarHUTHOe
none 3emnu, Apeid nosocoB, POnb MArHATHOrO MONSA ANA XXU3HWU Ha
3emne, NONAPHOE CUSHUE, MPU 3TOM MEPEBOANTL MPaKTUYECKYHO 3a4a4y B
y4ebHYI0, BblAeNATb CYLLECTBEHHble CBOWMCTBA (NPW3HaKM) (PU3NYECKNX
SIBNEHWIA;
OMMCbIBaTb N3YYeHHble CBONCTBA Te/T U PU3NYECKME ABMEHUS, UCNOMb3YA
(M3NYeCKMe BENNYMHBI (TEMNepaTypa, BHYTPEHHAA 3HEPrus, KoamyecTso
TENnoTbl, YyAenbHasa TennOEMKOCTb BeLUeCcTBa, YyAenbHad TensoTa



MnaBneHns, yaenbHasa TenjoTa Mapoobpas3oBaHus, yAenbHas TensoTa
CropaHus TonAmea, KO3IMMULMEHT MOMNE3HOro [elcTBUA  Ten10BOWn
MalLUWHbI, OTHOCUTENbHasA BMIAKHOCTb BO34yXa, 3MIEKTPUYECKNIA 3apsag,
CUMa TOKa, 3/1EKTPUYECKOe HanpsXXeHue, COMpOoTMB/EHME MPOBOAHMKA,
yOenbHOe  COMpOoTMB/IEHME  BellecTBa, paboTa M MOLLHOCTb
3NIEKTPMUYECKOro  TOKa), npu  OnucaHWM MpaBUbHO  TPaKTOBaTb
(PM3MYECKNIA CMbIC/T UCMOMIb3YEMbIX BEMIMUMH, 0003HAYEHUS U eAVHULbI
(OM3NYECKMX BENYMH, HaxoAWUTb (OPMY/bl, CBA3bIBAKOLWME AaHHYHO
(OM3NYECKYHO BEIMYMHY C APYTMMU  BeIMYMHAMK, CTPOUTb Tpagimkiu
N3YUYEeHHbIX 3aBUCUMOCTEN (DU3NYECKNX BENIUUNH;

XapakTepn3oBaTb CBOWCTBA Tesl, (hM3MYECKMe SABMIEHUA W MPOLECCHI,
NCMO/b3yS OCHOBHbIE MOJIOXKEHNA MONEKYNSAPHO--KUHETUYECKOW TEopum
CTPOEHMSI BELLECTBa, MPUHLMN Cyneprnosnumn nonein (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apsga, 3akoH Oma Ans yyacTka Lenu, 3aKoH
bxoynsa—JleHua, 3akKOH COXPaHeHWsa 3Heprvn, npu 3TOM JaBaTb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa W 3anucbiBaTb ero MareMaTuyeckoe
BbIpaXKEHME;

06BACHATL (PU3MYECKMEe MNPOLIECCbl M CBOWCTBA TeN, B TOM 4uC/e U B
KOHTEKCTe CMTyauuii NpakTUKO-OPUEHTMPOBAHHOIO XapaKTepa: BbISBNATb
MPUYMHHO-C/IEACTBEHHbIE CBA3W, CTPOUTL 00BACHEHWE M3 1—-2 NIOrMyYecKnx
LIaroB C OMOpoi Ha 1-2 M3Y4YeHHbIX CBOWNCTBA (YM3MYECKUX SABMEHWUMN,
(hM3MYECKNX 3aKOHOB N/IM 3aKOHOMEPHOCTE;

pelartb pacyéTHble 3agauM B 2-3 [AEWCTBUS, WCMO/Mb3ys 3aKOHbl W
(hopMy/ibl, CBA3bIBAKOLME (PU3NYECKME BENNYMHLI: HAa OCHOBE aHaIn3a
YyCNOBUA 3aflayM 3anucbiBaTb KpaTkKoe YC/0BME, BbIABNATL HELOCTaTOK
[AaHHbIX [N pelleHns  3adayn, BblIOMpaTb 3aKOHbl U (HOPMYIibl,
HeobXo4MMble [N eé pelUeHns, NPOBOAWTb PacyéTbl U CpaBHMBATb
Noly4YeHHOe 3Ha4YeHne PU3NYECKOI BETMYMHBI C U3BECTHLIMW AaHHbLIMU;
pacno3Haeatb MPo6MeMbl, KOTOPble MOXHO pPewnTb MNpu  MOMOLUU
(PM3NYECKMX MEeTOAOB, WCMOMb3YA OMNuUCaHWe WCCNeL0BaHWUS, BblAeNATb
npoBepsAeMoe MNPeAnosioXeHne, OLEeHMBaTL MPaBWUILHOCTL  NOpPAAKa
NnpoBeAeHNA UCCNefoBaHNA, fenaTb BbIBOAbI;

NMPOBOAMUTL  OMbITbl MO  HAGMOAEHUIO  (M3NYECKUX  SBNEHUA UK
(M3MYECKNX CBOWCTB Ten (KanunispHble ABMEHUS, 3aBUCUMOCTb [aB/IEHUNS
BO34yXa OT ero 06béma, TeMnepartypbl, CKOPOCTM NpoLecca OCTbIBaHUSA Y
HarpeBaHusi Mpu W3NydYeHMM OT LBeTa W3nyyarollerd (nornowaroLLeit)
NMOBEPXHOCTN, CKOPOCTb MCMapeHMsa BOAbl OT TemrepaTtypbl XXUAKOCTU U
nnowann e€ roBepxXHOCTW, 3MeKTpU3aumMs Tel U B3aUMOAENCTBUE
ANEKTPUYECKUX  3apsAL0B, B3aMMOENCTBME MOCTOSHHLIX  MarHUTOB,



BM3yanM3aumsa MarHUTHbIX MOMeA MOCTOSAHHbIX MarHWTOB, AeiCcTBUA
MarHUTHOrO Mofig Ha MNPOBOAHUK C TOKOM, CBOMCTBA 3/1EKTPOMArHuTa,
CBOWCTBA 3/1EKTPOABMIaTenss MOCTOSSHHOIO TOKa):  (POpMynMpoBaThb
npoBepsieMble NPEeAMNONOXeHNs, CObUpaTb YCTAaHOBKY M3 MPe10XeHHOro
060pya0BaHMs, ONUCLIBaTb X0 ONbITa 1 (hOPMY/IMPOBaTh BbIBOAbI;
BbINO/MHATL ~ MNPSMblE  M3MEPEHWS  TemnepaTypbl,  OTHOCUTENIbHOM
BNXHOCTM BO34yXa, CW/bl TOKA, HamnpsXXeHWs C UCMO/b30BaHMEM
aHa/lIoroBbIX NPUMO0OPOB U AAaTYMKOB (PU3NYECKMX BENYUH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHNIA C YHETOM 3alaHHOM abCOMOTHOM NOrPELUHOCTY;
NPOBOANTbL MUCCNeA0BaHME 3aBUCUMOCTIN OAHOW (DU3NYECKOW BENNYMHBI OT
APYron €  WUCMOMb30BaHMEM  MPAMbIX  M3MEpeHuin  (3aBUCKMMOCTb
COMPOTUB/IEHNS MPOBOAHMKA OT €ro AJ/IMHbl, NAOWaau MonepeyHoro
CEeYeHNs 1 yaeNbHOro COnpoTMBEHNS BELLECTBa MPOBOAHMKA, CUJIbl TOKA,
NMOywero 4epes rMpOBOAHMK, OT HanpsbKeHUs Ha  MPOBOAHMKE,
nccnefoBaHve NOCNeLOBaTENlbHOrO W MapasifeNlbHOro  COeAMHEHWI
MPOBOAHMKOB): MNaHMPOBaTb WCCNefoBaHMe, CcobupaTb YCTaHOBKY W
BbINO/IHATL W3MEPEHUs, creays MpefnoXeHHOMY MnaHy, (hMKCUMpOoBaTb
pe3ynbTaTbl MOJlYYEHHOW 3aBUCMMOCTM B BuUAe Tabnuy W rpafuKos,
AenaTb BbIBO/bI M0 pe3ynbTaTaM UCCnefoBaHus;

NMPOBOAMTb KOCBEHHbIE W3MEPEHNA (U3NYECKMX BennunH (yAenbHas
TENnJI0OEMKOCTb  BELLEeCTBa, COMPOTMB/IEHWE MPOBOAHMKA, paboTa U
MOLLIHOCTb 3/1eKTPMYECKOro TOKa): MNaHMpoBaTb W3MEPeHMsl, cobupaTb
3KCNepUMEHTa/IbHYHO YCTaHOBKY, creays MpeanoXeHHONn UHCTPYKUUKU, W
BbIYNCNATb 3HAYEHWE BENINUNHDI;

cobnodatb npaBuia TEXHNUKKM 6e30MacHOCTM Npu paboTe ¢ 1a60pPaTOPHbLIM
0bopynoBaHMEM;

XapakTepu3oBaTb MNPUHUMMBLI  AEACTBUS  U3YUYEeHHbIX MPUGOPOB U
TEXHWYECKNX YCTPOMCTB C OMOpoM Ha WX onucaHus (B TOM YWUChe:
cucTeMa OTOMJIEHUS [OMOB, TMIPOMETP, MapoBas TypbuHa, amnepMmeTp,
BO/IbTMETP, CYETUMK I/IEKTPUYECKON 3IHEPTUKN, 3NEKTPOOCBETUTE/bHbIE
NpuoopbI, HarpeBaTe/bHbIE 3/1EKTPONPUOOPLI (NPUMEPBbI), ANEKTPUYECKME
NpefoXpaHNTENN, 3NEKTPOMArHUT, 3NeKTPOABMIaTe b MOCTOSHHOIO TOKa),
MCMONb3ys 3HAHUS O CBOMCTBAX (DU3NYECKUX SABMEHWUIA U HeobXoauMmble
(hm3nyecKme 3aKOHOMEPHOCTY;

pacno3HaBaTb MPOCTble TEXHWYECKMe YCTPOMCTBA W M3MEPUTESIbHbIE
Npuoopbl MO CXeMaM W CXemMaTUYHbIM  pPUCYHKaM  (XKMAKOCTHbIIA
TEPMOMETP, TEPMOC, MCUXPOMETP, FUIPOMETpP, ABUrateslb BHYTPEHHEro
CropaHus, 3MeKTPOCKOMN, PeocTaT), COCTaBNATb CXEMbl 3MEKTPUYECKMX



Llenein ¢ nocnefoBaTeNbHbIM U MapasiefibHbIM COeUHEHNEM 3/IEMEHTOB,
pasnnyas yCnoBHble 0603HaYeHNS 3/1eMEHTOB 3/IeKTPUYECKUX LIENei;
NpuBOAUTL  NpuMepbl  (HaxoguTb  MHQoOpMauMio 0  npumepax)
NPaKTUYeCKOro MCMo/b30BaHNA (U3NYECKMX 3HAHWA B MOBCELHEBHOM
XXU3HM ANa obecrieveHns 6e30MacHOCTM Mpu obpalleHun ¢ npubopammn u
TEXHWYECKMU YCTPONCTBaMM, COXPaHeHUs 340P0BbA U COOMHOAEHMS
HOPM 3KO/IOrMYECKOro NOBeAEHUS B OKPYXXAIOLLLEN Cpefe;
OCYLLECTB/NATb  MOUCK  MH(opMaumy  (U3NMYECKOro  COAepXKaHus B
VHTepHeTe, Ha OCHOBE WMEIOLINXCA 3HaHUA W MNYyTEM CpaBHEHWSA
[OMNOMHUTENbHLIX ~ UCTOYHMKOB  BbIAENATb  MH(OpMauuio,  KoTtopast
ABNAETCA NPOTUBOPEUNBOM UM MOXKET ObITb HEAOCTOBEPHOM;
MCMO0/b30BaTh NPV BbINO/HEHWM YYeOHbIX 33[aHWin HayYHO--MOMY/SAPHYHO
NATEpaTypy  (PU3NYECKOro  COLEPXaHus, CrpaBOYHble  MaTepuasbl,
pecypcbl CceTu VIHTepHET, BNageTb NpMémMaMmn KOHCMEKTUPOBaHUS TEKCTA,
npeobpasoBaHUs NHHOPMAaLMN U3 OLHOW 3HAKOBOW CUCTEMbI B APYTYIO;
co3fjaBaTb COOCTBEHHble MWCbMEHHbIE W KpPaTKME YCTHble COOOLLEHWS,
0606Wad MHGpopMaUMIO U3  HECKOSIbKUX WCTOYHUKOB  (hU3MYECKOro
COAepPXXaHWsd, B TOM 4ucne My6AMyYHO NpPeAcTaBnATb  Pe3y/bTaThl
MPOEKTHON WM UCCNef0BaTeNbCKON AeATeNIbHOCTH, MPU 3TOM rPamMoTHO
MCMOMb30BaTb  M3YYeHHbIA MOHATWIHBLIA  annapat  Kypca (Qu3nku,
COMPOBOXAATb BbICTYM/IEHNE NPe3eHTauuen;
MPU  BbIMNOSIHEHUM Y4YeOHBbIX MPOEKTOB W WCC/eA0BaHWUn  PU3NYECKUX
MpoLeccoB pacnpefenstb 0643aHHOCTM B Tpynne B COOTBETCTBUM C
MocTaB/IeHHbIMW 3ajavamu, CNefuTb 3a BbINOHEHNEM MNJiaHa AeACTBUN U
KOPPEKTMPOBaTb €ro, afekBaTHO OLeHMBaTb COOCTBEHHbIA BK/ag B
[eATeNbHOCTb FPYNMbl, BbICTPaMBaTb KOMMYHMKATMBHOE B3aIMOLENCTBME,
NPOSABNAA FOTOBHOCTb pa3peLlaTb KOH(/INKTbI.

K KOHUY 06y4eHus B 9 Kacce npefMeTHble pe3y/ibTaTbl HA 6a30BOM YPOBHE

AO0/MKHbI 0TPaXKaTb CPOPMUPOBAHHOCTL Y 00YYAKOLLIMXCA YMEHUI:

MCMOMb30BaTb MOHATWA: CUCTeMa OTCYETa, MaTepuasibHad TOuKa,
TPaeKTopMsi, OTHOCUTE/IbHOCTb MEXaHWYEeCKOro [ABMXXeHWs, Aedopmaims
(ynpyras, nnactuyeckas), TpeHue, LEHTPOCTPEMUTESIbHOE YCKOPeHWe,
HEBECOMOCTb U Meperpysku, LEeHTP TSXecTn, abCcontoTHO TBEPAOE Teno,
LIEHTP TSHXXKeCTW TBEPAOro Tena, paBHOBECUE, MEXaHUYeCKMe KOiebaHus u
BO/HbI, 3BYK, WH(PasByK W YyNbTPasByK, 3MEKTPOMArHWTHbIE BOJIHbI,
LLUIKa/1a 3NeKTPOMAarHUTHbIX BOJH, CBET, 6/IM30pYKOCTb U Aa/lbHO30PKOCTb,
CMEKTPbI UCMYCKaHWUSA 1 NOTOWeHns, anbda-, 6eTa- 1 ramma-usnyyveHus,
M30TONbI, A4epHas SHePreTunKa;



pasnnyaTb ABNEHUA (PaBHOMEPHOE M HepaBHOMEPHOE MPAMOJSIMHENHOe
ABWKEHME, pPaBHOYCKOPEHHOe MpPAMONMHENHOE [ABWKeHWe, cBOOOAHOE
nafeHve Tes, paBHOMEPHOE ABVDKEHME MO OKPYXXHOCTW, B3aMOLENCTBIE
Te/l, peakTVBHOe [BWXeHWe, KosiebaTeNnbHOE [ABMXXKEHMWe (3aTyxarowjune u
BbIHYX/EeHHble KO0/iebaHnsa), pe30HaHC, BO/IHOBOE [BMXKEHWE, OTPaXXeHue
3BYyKa, MPSMOSIMHEHOe pacrnpoCcTpaHeHue, OTpaXKeHWe W NpenomM/ieHve
CBeTa, MOJIHOe BHYTPEHHee OTpaXKeHWe CBETa, pasfioXkeHve 6enoro ceeta B
CMEKTP W  C/IOXEeHWe ChneKTpasibHbIX  LBETOB, [AMCMEpPCUs  CBETa,
eCTeCTBEHHas PajMoaKTMBHOCTb, BO3HMKHOBEHWE JIMHEWYATOro CrekTpa
N3/Ty4eHns) Mo ONUCAHUIO NX XapaKTePHbIX CBOWCTB U Ha OCHOBE OMbITOB,
AEMOHCTPUPYHOLLMX faHHOE PU3NYECKOe ABMEHNE;

pacrno3HaBaTb MPOSB/IEHME  U3YYEHHbIX  (PU3NYECKUX  SBMEHUA B
OKpyXatowem mupe (B TOM 4ucrie (U3MYeCKuUe SABMEHWUA B NPUPOLE:
NPUIUBbLI U OT/INBbI, ABWKEHME NnaHeT COMHEYHOW CUCTEMbI, PeaKTUBHOE
OBWKEHME >KMBbIX OpPraHM3MOB, BOCMPUATME 3BYKOB >KMBOTHbLIMM,
3eM/IETPACEHME, CEeMCMUYECKMe BOJHbI, LyHamu, 23X0, LBeTa Ter,
OMTUYECKME ABMEHUS B Mpupoge, 6monornyeckoe AevCTBUe BUAMMONO,
yNbTPapuoNeToBOro W PEHTreHOBCKOTO  W3/TyYEeHU, EeCTECTBEHHbIN
PaAVOaKTMBHbLIN (DOH, KOCMUYECKMe /yyu, PafMOaKTUBHOE WU3NyyeHue
MPUPOAHbLIX MWHepasnioB, [MAeWCTBUE PaMOaKTUBHLIX W3/lyYeHUI Ha
OpraHu3M 4esioBeka), Mpu 3TOM MNEPeBOAWTbL MPaKTUYECKYH 3ajadvy B
y4ebHY'0, BblAeNsiTb CYLLECTBEHHblE CBONCTBa (MPU3HAKM) (PU3NYECKNX
ABNEHUI;

ONUCbIBaTb U3YYeHHbIe CBOMNCTBA TeN U (IU3NYECKNE SBEHUSA, UCMOSb3YA
(bm3nyeckne BeNUYMHLI (CPeAHAs U MrHOBEHHAs CKOPOCTb Tena npu
HepaBHOMEPHOM [BVDKEHWUW, YCKOPeHWe, MepemMelleHne, nyTb, Yr/oBas
CKOPOCTb, CWna TPEHMs, Cuia YNpyroctu, cuia TSKECTW, YCKOpeHue
CBOOOAHOIO nafeHWs, BeC Tena, WMNYNbC Tena, WMMYAbC CWAbl,
MexaHuW4yeckas pabota M MOLLHOCTb, MOTeHUManbHas 3Heprus Tena,
MOAHATOr0 Haj MOBEPXHOCTHHO 3eM/I, MOTEHUMaNbHasA 3HEPrus CXatoun
MPY>XUHbI, KMHETUYECKass 3Heprus, MnonHas MexaHU4yecKas 3Heprus,
Nnepuog 1 YacToTa KosiebaHuiA, 4/IMHa BOJSIHbI, FPOMKOCTb 3BYKa M BbICOTa
TOHa, CKOPOCTb CBeTa, NoKasaTe/lb NPenoMIEHNs cpeapl), NPy OnmMcaHnu
MpPaBu/IbHO TPaKToBaTb (U3NYECKUIA CMbIC/T WCMOMb3YEMbIX BE/INYMH,
0603HayYeHNs N eavHUUbI PU3NYECKUX BENUYUH, HaxoauTb (hOopMyIbl,
CBA3bIBAIOLLME [aHHYHO (DM3NYECKYIO BE/IMYMHY C APYTMMU BESIMYMHAMMU,
CTPOUTb rpadvkn N3yUYeHHbIX 3aBUCUMOCTEN PU3NYECKNX BENUNH;
XapaKTepn3oBaTb CBOWCTBA Te/, (DM3MYECKME SBMIEHUA W MPOLECCH,
NCMOMb3ys 3aKOH COXPaHEHWS 3Hepruu, 3aKOH BCEMUPHOTO TATOTEHWS,



MPUHLUMN  CYneprnosnuum Cua, NPUHUMN  OTHOCUTENbHOCTU [anunes,
3aKOHbl HbIOTOHa, 3aKOH COXPaHEHUs UMMY/bCa, 3aKOHbl OTPAXKEHUS U
MpesioM/IeHNA CBETa, 3aKOHbI COXPaHeHNs 3apsa0BOro M MacCoBOro Yncen
npn SAEPHBbIX peakumsx, Mpu 3TOM faBaTb CI0OBECHYIO (HOPMY/IMPOBKY
3aKOHa U 3anmncblBaTh ero MaTeMaTnyeCcKoe BbIPaXKEHNE;

0OBACHATL (PU3MYECKMEe NPOLLECCbl M CBOWCTBA Tes, B TOM YMC/le U B
KOHTEKCTe CMTyauuii NpakTUKO-OPUEHTMPOBAHHOIO XapakKTepa: BbISBNATb
MPUYNHHO--CNIEACTBEHHbIE  CBA3W, CTPOUTL  0ObACHEHWE K3  2-3
NOTMYECKMX LLIAroB C OMOPOM Ha 2—3 M3Y4YeHHbIX CBOWCTBA (DU3NYECKNX
SIBNEHUI, PU3NYECKMX 3aKOHOB WU/ 3aKOHOMEPHOCTEN;

pewwatb pacyéTHble 3agadn (onuparolimecs Ha cuctemy u3  2-3
YPaBHEHWIA), NCMO/b3Yys 3aKOHbI 1 (DOPMY/Ibl, CBA3bIBAIOLLME (IM3NYECKME
BE/IMYMHBbI: Ha OCHOBE aHa/iM3a YCNOBMS 3afayn 3anmncbiBaTb KpaTKoe
YCNOBMe, BbISBNATbL HeAoCTatoLWme AN M3bbITOUHbIE [aHHbIe, BblOMpaTh
3aKOHbl U (POPMY/Ibl, HEOOXOAMMbIE A/ PELUeHMs], MPOBOAUTL PaCcUETbI 1
OLEeHMBATb  PEa/IMCTUYHOCTL  MOSIYYEHHOrO  3HaYeHMs  (PM3MYECKOoN
BE/IMYVHBI;

pacrnosHaBaTb MPO6/iEMbl, KOTOpble MOXHO pewwunTb MNpu  MOMOLLM
(hM3nMYECKUX METOAO0B, MCMOMb3Ys OMUCaHWe WCCefoBaHUsA, BblLeNATb
npoBepsieMoe  MPeAnosoXeHWe, OLeHMBaTb MPaBWIbHOCTL  NopsAKa
NMPOBeLEeHNA  WCCNeAoBaHUs,  [enatb  BbIBOAbl,  WMHTEPNpPeTMpOBaThb
pe3ynbTaTtbl HabOAEHWIA U ONbITOB;

NMPOBOAMTL  OMbITbl MO  HAOMIOAEHUIO  (PU3NYECKUX  ABNEHUIA UK
(hM3M4eCKnX CBOMCTB Ten (M3y4eHWe BTOPOro 3akoHa HblOTOHA, 3aKoHa
COXpaHeHWs 3Hepruu, 3aBUCUMOCTb Nepuofa KosiebaHnin MpPYyXXUHHOIOo
MasTHMKA OT Maccbl rpy3a M >KECTKOCTU MPYXXWMHbI U HE3aBUCUMOCTb OT
amnAnTyLbl MasiblX KOiebaHnii, NPAMOSIMHEHOE PacnpoCTpaHeHye CBeTa,
pasnoXxxeHne 6enoro ceeta B CMEKTP, U3YYeHWe CBOWCTB M300paXKeHUs B
MJIOCKOM 3epKasie M CBOWCTB M300paXeHMs MpegMeTa B cobumparoLeit
NNH3e, HaO/MIOAEeHNE CMJIOWHbIX U IMHeNYaTbIX CMEKTPOB M3NyYeHUs):
CaMOCTOATE/IbHO CcObupaTb  YCTaHOBKY M3  M30bITOYHOrO Habopa
obopyfoBaHWsA, ONUCbIBaTb  XO4 OMblTa WM €ero  pesysnbTarsl,
(hopmyIMpoBaThb BbIBOAbI;

MPOBOANTL MPU HEOH6XOAMMOCTM CEPUI0 MPSAMbIX U3MEPEHUIA, onpeaenss
cpeAHee 3HayeHVe W3MepseMo BeNn4uMHbl  ((POKYCHOE pacCTOosHME
cobupatollerdr NMH3bI), 060CHOBbLIBaTL BbIGOP cnocoba W3MepeHus
(n3mepuTensHOro npnbopa);

NPOBOAMTL  MCCMef0BaHMEe 3aBUCMMOCTE  (DM3NYECKMX BENIMUYUH C
NCMO/Ib30BaHNEM MPAMbIX M3MEPeHWn (3aBUCUMOCTb MYTWM OT BPEMEHU



MpPU PaBHOYCKOPEHHOM [BMXXeHMM 6e3 Haya/ibHOW CKOPOCTW, Mepuopa
KonebaHnin MaTeMaTu4yeckoro MasiTHMKa OT AJIMHbI HWUTKU, 3aBUCMMOCTU
yrna OTPpaXeHus CBeTa OT Yyrna nageHus 1 yrna npenomsieHns ot yrna
nageHns): MnaHMpoBaTb WUCCNefoBaHMe, CamMOCTOATENbHO Ccobumpathb
YCTaHOBKY, (DMKCMpPOBaTb  pe3y/ibTaTbl  MOJlYyYEHHOW  3aBMCUMOCTU
(bM3MYECKNX BENNYMH B BUAe Tabnuy M rpaukoBs, AenaTb BbIBOAbI MO
pesyfbTaTam MUccrefoBaHus;

NMPOBOAMTbL KOCBEHHbIE W3MEPEHNS (PU3NYECKUX BeNYUH  (CpesHss
CKOPOCTb W YCKOpPeHVe Tena npu PaBHOYCKOPEHHOM  [BUXKEHUN,
YCKOpPEHME CBOOOAHOrO nafeHus, XECTKOCTb MPYXWHbI, KO3IPPUUNEHT
TPEHMS CKOJMIbXEHMS, MexaHWyeckas paboTa M MOLLHOCTb, 4acTtoTa U
nepuog KonebaHW MaTemaTMyeckKoro U MPY>XMHHOIO  MasTHUKOB,
onTU4Yeckasd cuna cobuparowein  NNH3bI,  PaaNOoaKTMBHBLIA  ()OH):
NNaHMpoBaTbh M3MEpPeHNs, cobupaTb IKCMEPUMEHTa/IbHYHO YCTaHOBKY U
BbIMO/IHATL U3MEPEHUS, crieays MPenoXXeHHOW NUHCTPYKLMK, BbIYUCISATD
3HaYeHVe BENIMUYNHBI 1 aHAIN3NPOBATb MOJTyYeHHbIE Pe3y/bTaTbl C YHETOM
3aJaHHOI MOrPeLLHOCTN N3MEPEHNIA;

cobnofartb npaBuia TEXHNKK 6e30MacHOCTM Npu paboTe ¢ 1a60PaTOPHbLIM
0bopynoBaHMEM;

pasnnyaTb OCHOBHbIE MPU3HAKM WU3YYEHHbIX (U3NYECKUX MOJENeN:
martepvasibHas TOuKa, abCOMIIOTHO TBEPAOE Teno, TOYEYHbIA WCTOUYHWK
CBeTa, /lyd, TOHKad /MH3a, MNaHeTapHas MOfe/lb aToma, HYK/IOHHas
MoZe/lb aTOMHOT0 A4pa;

XapaKTepn3oBaTb  MPUHUMUMNbI  AEACTBUA  U3YYEHHbIX MPUOOPOB U
TEXHWYECKUX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM 4uche:
CNUAOMETP, [LAaTYMKM MOSIOKEHWUS, PACCTOSHUA W YCKOPEHWs, pakeTa,
9X0MI0T, OYKW, Mepuckon, oToannapar, ONTUYeCKNe CBETOBOAbI,
CMEKTPOCKOM, [O03NMETP, kamepa BunbCcoHa), MCNonb3ys 3HaHUA O
CBOMCTBaX (PUM3NYECKMX ABMIEHWA W HeobXxoAuMble  (PU3NYECKME
3aKOHOMEPHOCTY;

MCMO/Ib30BaTb CXEMbl 1 CXeMaTUYHble PUCYHKN N3YUYEHHBIX TEXHUYECKMX
YCTPOWCTB, N3MePUTESIbHbIX MPUOOPOB M TEXHOMOTMYECKUX MPOLLECCOB
NPy peLleHnMn y4ebHO--MPaKTUYECKUX 3afa4y, OMTUYECKMEe CXeMbl A8
NMOCTPOEHUS N306PaXKEHNI B NIOCKOM 3epKasie U COOMpatoLLIEN NINH3E;
NpuBOAUTL  NpUMepbl  (HaxoguTb  MHQOpMauMio 0  npumMepax)
NPaKTUYeCKOro MCMo/b30BaHNA (U3NYECKMX 3HAHWA B MOBCELHEBHOM
XXU3HM ANa obecrieveHns 6e30MacHOCTM Mpu obpalleHnn ¢ npubopammn u
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHeHus 3[40pOBbA U COBMOAEHNS
HOPM 3KOJIOTMYECKOro NOBEAEHNS B OKPY)KAOLLIEN Cpeae;



OCYLLECTB/IATb  MOMCK  MH(hopMauuy  (DM3NYECKOrO  COAEPXXaHWs B
NHTEpHeTe, CamMoCTOSATENbHO (HOPMYNMPYS MOUCKOBbINA 3anpoc, HAXOANUTb
MyTX OonpefeneHns A0CTOBEPHOCTM NOYYEeHHON UHOPMALIMN Ha OCHOBE
VIMEIOLLIXCS 3HAHWUIA U JONOTHUTENbHBIX UCTOYHMKOB;

CMNONb30BaTb NPU BbINOMHEHNMN YYEBOHBIX 3aaHWin HayYHO--MOMYNSPHYO
nMTepaTypy  (PM3MYECKOro COAEPXKaHWsi, CrpaBOYHble  MaTepuasibl,
pecypcbl CeTu VIHTepHET, BNaaeTb NpMEMaMM KOHCMEKTUPOBAHUSA TEKCTA,
Npeo6pa3oBaHMs UH(OPMALIMKN U3 OAHOI 3HAKOBOW CUCTEMbI B IPYTYIO;
co3/aBaTb COOGCTBEHHbIE MUCbMEHHbIE 1 YCTHblE COOOLLEHMS HA OCHOBE
MHOPMaLMM U3 HECKONMbKMX WUCTOYHMKOB (DM3MYECKOTO COAEpyKaHus,
ny6/MYHO NPeACTaBNATb Pe3ybTaTbl MPOEKTHOW MU UCCNEA0BaTEbCKON
OeSTeNbHOCTX, MPXM  3TOM  TPaMOTHO  WCMO/Mb30BaTb  U3YYEHHbIN
MOHATUIAHBIA annapaT M3yyaeMoro pasgena (U3MKU U COMPOBOX/AATb
BbICTYM/IEHWe Mpe3eHTaUueld C  YY4ETOM OCOGEHHOCTE ayauTopuK
CBEPCTHMKOB.



TEMATWNYECKOE NMNJ1AHNPOBAHUE

7 KNNACC
Konnyectso 4acoB ONEKTPOHHbIE
No HanmeHoBaHWe pa3genos 1 Tem K n (undppoB.ble)
n/n nporpamMmb| Bcero 06H TPOTIBHbIE P 6aKTv|quKv|e obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. du3vKa 1 eé posb B MO3HAHUKM OKPYXKaloLLero Mmmpa
Bubnnoteka LLOK
11 PYsKa - Hayka 0 NpUpope 2 https://m.edso0.ru/7f416194
Bubnnoteka LLOK
12 PUSUHECKME BENMHMHD 2 1 https://m.edso0.ru/7f416194
o Bubnnoteka LLOK
1. EcTecTBEHHOHaY4YHbIN METOA NO3HaHNSA 2 1
3 CTECTBEHHOHAY €T0A no3Ha https://m.edso0.ru/7f416194
WToro no paspeny 6
Pasgen 2. lNepBoHaYa/ibHble CBeleHMA 0 CTPOEeHMN BeLLlecTBa
51 [BV>KeHVe 1 B3aUMOZENCTBME YacTuL 5 1 Bubnnoteka LLOK
' BeLLlecTBa https://m.edso00.ru/7f416194
Bubnnoteka LLOK
22 CTpoeHue BeliecTsa 1 https://m.edso0.ru/7f416194
Bubnnoteka LLOK
2.3 ArperaTHble COCTOAHWNSA BeLLlecTBa 2 https://m.edsoo.ru/7f416194
WToro no paspeny 5
Pasgen 3. IBU>XXeHWe 1 B3anMOeNCcTBIE Ten
Bubnnoteka LLOK
A MexaHunyeck BMXKEHN
3 EXaHHeckoe A enme 3 https://m.edso0.ru/7f416194
3.2 WHepuwma, macca, NI10THOCTb 4 1 Bubnnoteka LLOK




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

Bubnnoteka LLOK

33 Cuna. Buge! cur 14 2 https://m.eds00.ru/7f416194
WToro no pasgeny 21
Pasgen 4. laBneHne TBEPAbIX TeN, XXMAKOCTEN N ra3os
41 [JasneHwve. lNepefaya faBneHns TBEPALIMUI 3 Bubnmoteka LLOK
' TenaMu, XXMAKoCTAMN 1 rasamm https://m.edsoo.ru/7f416194
Bubnmnoteka LLOK
4.2 flanere XnakocTy ° https://m.edsoo.ru/7f416194
Bubnmnoteka LLOK
4.3 ATMOCThepHOe AaBneHme 0 https://m.edsoo.ru/7f416194
44 [encTBIMe XXMAKOCTU 1 ra3a Ha Norpy>KEHHoe 7 3 Bubnmoteka LLOK
' B HUX TENO https://m.eds00.ru/7f416194
WToro no pasgeny 21
Pa3gen 5. PaboTa 1 MOLLHOCTb. QHeprus
Bubnnoteka LLOK
>1 Pabora n mouHocTe 3 1 https://m.edso00.ru/7f416194
Bubnnoteka LLOK
52 MpocTbie MexaHusmb| ° 1 https://m.edsoo.ru/7f416194
Bubnmnoteka LLOK
>3 Mexariueckas sHeprys 4 1 https://m.edso0.ru/7f416194
WToro no paspeny 12
Pe3epBHOe Bpems 3
OBLUEE KOJIMYECTBO YACOB N0 NPOrrAMME 68 12




8 KJ/IACC

HanmeHoBaHWe pa3fenioB U TeEM

Konnyectso 4acoB

ONEKTPOHHbIE
(undppoB.ble)

Ne n/n KoHTponbHble [NpakTuyecKune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. TennoBble ABEHUA
. Bubnnoteka LLOK
11 CTpogHue 1 cBoCTBa BeljecTa ! https://m.edsoo.ru/7f4181ce
Bubnmnoteka LLOK
12 Tennosble npoLiecch! 21 1 ° https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pasgnen 2. 9neKTpnyecKne N MarHUTHblE ABJ/IEHUA
51 AneKTpUYeCcKme 3apaabl. 3apsXKeHHble Tena 7 1 Bubnmoteka LLOK
' N UX B3aUMOfencTame https://m.edsoo.ru/7f4181ce
o o Bubnmoteka LLOK
2.2 [OCTOAHHBLIV 3NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bubnnoteka LLOK
23 MarHuTHble AB/1eHN 0 1 15 https://m.edso0o.ru/7f4181ce
Bubnmnoteka LLOK
24 S/IeKTPOMArHUTHaA MHAYKUWA 4 https://m.edsoo.ru/7f4181ce
Toro no paspgeny 37
Pe3epBHOE Bpems 3
OBLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 68 3 145




9 KJ1IACC

Konnyectso 4acoB ONEKTPOHHbIE
HanmeHoBaHWe pa3aenos 1 Tem (undppoB.ble)
Ne n/n KOHTpONbHbIE  [1paKTUyeckune
nporpamMmsil Bcero 6 5 obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
Pa3gen 1. MexaHn4ecKue aBNeHUSA
MexaHn4eckoe ABUXXeHMe 1 Crocobbl ero Bubnmoteka LLOK
1.1 10 1
onucaHns https://m.edsoo.ru/7f41a4a6
o Bubnmnoteka LLOK
1.2 B3anmogenctene T 2 1
SAMMOAENCTBIE TEN 0 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
1. KOHbI COXpaHeHns 1
3 3aKOHbI coXpane 0 3 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 40
Pa3gen 2. MexaHnyeckue KonebaHus 1 BOJTHbI
Bubnmnoteka LLOK
21 Mexatmieckine konebanus ! 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
22 Mexaruueckue BONHbI. 3ByK 8 L 3 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3gen 3. 9neKTpoMarHMUTHOE Mose N 3/IEKTPOMarHUTHbIe BOSHbI
31 JNeKTPOMarHUTHOE none u 5 5 Bubnmoteka LLOK
' 3NEKTPOMarH1THbIE BOJSIHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Pa3gnen 4. CBeToBble ABNEHNSA
4.1 3aKOoHbI pacnpocTpaHeHus cBeTa 6 2 Bubnmoteka LLOK




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

Bubnnoteka LLOK
4.2 JINH3bI 1 ONTHUYeCKMe NpUGOPBI 6 3 https://m.edsoo.ru/7f41a4a6
Bubnnoteka LIOK
4.3 Pa3/ioxeHne 6e/10ro cBeTa B CNeKTp 3 2 httns://m.edsoo.ru/7f41a4a6
Toro no pasgeny 15
Pasgen 5. KBaHTOBbIe AB/1IeHNA
Bubnnoteka LLOK
5.1 VicnyckaHue v nornoweHne cBeTa aToMoMm 4 1 https://m.edsoo.ru/7f41ada6
Bubnnoteka LLOK
52 CTpoerue aTomHoro AApa 6 1 https://m.edso0o.ru/7f41a4a6
Bubnnoteka LLOK
>3 FEPHbIE peakLy ! 1 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Pasgen 6. MoBTOpUTENbHO-0606LLAIOLLMIA MOAY b
6.1 MoBTOpEHME 1 0606LLEHNE COAEPXKAHUS 9 5 Bubnnoteka LLOK
' Kypca m3nkm 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
WToro no paspeny 9
OBLUEE KOJIMYECTBO YACOB N0 NPOrrAMME 102 27







NOYPOYHOE NMNJIAHNPOBAHUE

7 KNNACC
Konnyectso 4acoB ONEKTPOHHbIE
No Jarta Lu1ppoBbIle
Tema ypoka KOHTPO/IbHbI lNpaKTnyecku
n/n P Bcero OHTPON ¢ pa eckne n3ydyeHnss  obpasoBaTesibHble
paboThbl paboThl
pecypchbl
1 ®ur3nKa — HayKa 0 NpMpoae. 1
ABneHns npupoabl
2 du3nyeckne aBneHns 1
3 dun3nYeckmne BeIMUNHBbI N NX 1
n3mMepeHue
Ypok-uccnegosaHue "MN3mepeHune
4 Temnepartypb! NPy NOMOLLM 1 1
YXMAKOCTHOIro TepMOMETpa 1 JaTynka
Temnepatypsbl”
MeTo/bl Hay4YHOro MNO3HaHWUS.
5 OnmcsHme c;)lmsmqecmx SIBIEHWIA C 1 bubnuoreka LIOK
o https://m.edsoo.ru/ff09f72a
NMoMOLLbH MoAenen
Ypok-uccnenosaHue "lNposepka
5 rMNoTesbl: AabHOCTL MNOMETa LWapUKa, 1 1
MYyLLEHHOrO rOpPU30HTA/IbHO, TEM
6onbLue, YeM 60/bLUE BbiCOTa MycKa'™
CtpoeHue BellecTBa. OnbIThI,
7 ,IJ,OIF()a3bIBaI0LL|,uI;IIIe [ICKpPeTHOE 1 bubnuoreka LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHMe BeLlecTBa
Bubnmoteka LLOK
8 [BW>KeHne yacTul, BeLecTsa 1 4

https://m.edsoo.ru/ff0a013e




Ypok-uccnegosaHue «OnbITbl MO

3aBUCUMOCTUN pacTaKeHNA

9 Hab/II0AEHNIO TEM/IOBOMO PacLLUNPEHNS
rasob»
10 ArperatHble COCTOAHWSA BELLeCTBa
Oc06eHHOCTM arperaTHbIX COCTOSHWI
1 BoAbl. O606LLEHME MO pa3geny Bubnnoteka LLOK
«[lNepBOHaYa/IbHbIe CBEAEeHUS O https://m.edso0.ru/ff0a0378
CTPOEHWNN BeLLEeCTBa»
MexaHnyeckoe LBUKEHME.
12 PaBHOMepHOe 1 HepaBHOMEPHOe bubnuoreka LIOK
https://m.edsoo.ru/ff0a05c6
LBUXeHne
Bubnmnoteka LLOK
13 CkopocTb. EAHMLb! ckopocTy https://m.edsoo.ru/ff0a079c
14 PacueT nyTu 1 BpEMEHW ABUXKEHUA bubnmoteka LIOK
https://m.edsoo.ru/ff0a0ae4
15 WHepuua. Macca — mepa Bubnmoteka LLOK
WHEPTHOCTK Ten https://m.edsoo.ru/ff0a0c10
16 [noTHOCTL BeLlecTBa. PacyueT macchl Bubnmoteka LLOK
1 06bema Tesia Mo ero Ma0THOCTK https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas paboTta «OnpeaeneHne
NAOTHOCTU TBEPAOIO Tenax»
18 PelueHwve 3agay no teme "lMNnoTHOCTbL Bubnmoteka LLOK
BellecTsa" https://m.edsoo.ru/ff0al23c
Cuna KaK xapakTepucTunka
19 B3anmogencTaus Ten. Cuna
ynpyrocTtu. 3akoH N'yka
20 Nab6oparopHas paboTa «M3yyeHmne




(Bedopmarmmn) npyxuHbI OT
NPUNOXEHHOM CUMbI»

21 [[ABneHwve TaroteHns. Crna TAXeCTu
CBfI3b MeXy CUIOW TSHXKECTUN U

22 maccoi Tenﬁy Bec Tena. PelueHne bubnuoreka LIOK

e ' N https://m.edsoo.ru/ff0a1778
3afady no teme "Cuna TsXeCTn

23 Cwuna TAXeCTn Ha Apyrux niaHeTax. Bubnmnoteka LLOK
dU3nYecKmne XapakTePUCTUKN NIaHET https://m.edsoo.ru/ff0a1502

Bubnmnoteka LLOK
24 V3mepeHune cun. JuHamomeT
P A P https://m.edsoo.ru/ff0al8cc
Bubnnoteka LLOK
25 Bec Tena. HeBecomocTb
https://m.edsoo.ru/ff0al1778
CnoxkeHune ABYX CWN, HanpaB/eHHbIX
26 no 0AHOM I'Igﬂ)l\//lofl'l i bubnmoteka LIOK
A . ' https://m.edsoo.ru/ff0ala70
PaBHOZeNCTBYOLLAA CUN

97 PelueHwne 3agay no teme
"PaBHogelcTBYtOLas cmun'”

28 Cwuna TpeHus n eé Buapl. TpeHne B Bubnnoteka LLOK
npupoae N TEXHUKe https://m.edsoo.ru/ff0alb9c
Nab6oparopHas paboTa «M3yyeHmne
3aBMCUMOCTU CUJbI TPEHUA

29 CKOMbXEHUA 0T CU/IbI AaB/EHNA U bubnuoreka LIOK

A https://m.edsoo.ru/ff0alcc8
Xapakrepa conpuKacaroLmnxcs
MOBEPXHOCTEl»

30 PelueHne 3aga4 Ha onpeaeneHue
PaBHOAENCTBYHOLLEN CUNbI

31 PelleHue 3agay no Temam: «Bec Bubnnoteka LLOK

Tena», «I"padnueckoe n3o6paxeHmne

https://m.edsoo.ru/ff0alde0




cun», «Cunbl», «PaBHOAECTBYHOLLLAS
cun»

KoHTponbHas paboTa no Temam:
«MexaHnyeckoe apuxeHue», «Macca,

32 NJOTHOCTb», «Bec Tena»,
«["pagmyeckoe N306paxKeHME CU»,
«Cnnbli»

33 [JasneHne. Cnocobbl yMeHbLUEHUA U Bubnnoteka LLOK
YBEMYEHNS AaBNeHUS https://m.edsoo.ru/ff0a20a6
[aBneHune rasa. 3aBUCUMOCTb

34 [laB/IeHUNS rasa oT 06bEMa bubnmoteka LIOK

' https://m.edso00.ru/ff0a2376
Temneparypsl
Mepenava faBneHNs TBEPAbIMU
35 Tenzl\f'm xﬁ KOCTAMM U Fr)flsalvu/l bubnuoreka LIOK
KA ' https://m.edso0.ru/ff0a25b0
3aKoH [lNackand

36 [aBneHve B XXMAKOCTM U rase, Bubnnoteka LLOK
BbI3BaHHOE Je/iCTBUEM CUJbl TSHKECTYU https://m.edsoo.ru/ff0a2718

37 PelleHue 3agay no Teme «/laBneHve B Bubnnoteka LLOK
YXMAKOCTY 1 rase. 3akoH [Mackansa» https://m.edsoo.ru/ff0a2826

bubnnoteka LLOK

38 Coobujatoupmecs cocy ! https://m.edsoo.ru/ff0a2970

39 MMapaBMyecKunin npecc bubnuoreka LIOK

AP P https://m.edsoo.ru/ff0a3136

40 MaHomeTpbl. [NopLuHeBoiA
XXNLKOCTHBIA Hacoc

a1 ATmOchepa 3eMM 1 NPUYKHLI eé Bubnmoteka LLOK
CYLLieCTBOBaHMA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3gyxa. ATMocepHoe Bubnmoteka LLOK




NaBeHNe

https://m.edsoo.ru/ff0a2b5a

3mepeHne aTMOCHEPHOTO aBNEHNS.

bubnnoteka LLOK

43 OnbIT Toppuyennn https://m.edsoo.ru/ff0a2da8
3aBMCMMOCTb aTMOC(EPHOr0
44 [laBNieHnA oT Bblconj) HF;,CI, YPOBHEM bubnuoreka LIOK
https://m.edsoo.ru/ff0a2fc4
mops
45 BapomeTp-aHepouns. ATMochepHoe Bubnmnoteka LLOK
JaBNeHNE Ha Pa3INYHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 PelueHwne 3agay no teme "
ATMOC(epHOe faBnieHune"
[lecTBME XXMAKOCTU 1 rasa Ha
47 NOrpy>eHHoe B HUX Teno. bubnmoteka LIOK
https://m.edsoo.ru/ff0a3276
ApxumegoBsa cuna
JabopaTopHas paboTta «OnpeaeneHme
48 BbIT/IKNBAOLLEN CUSTb, Bubnmoteka LLOK
[EVCTBYHOLLEN Ha TeNo, Norpy>KeHHoe https://m.edsoo.ru/ff0a33fc
B KNAKOCTb»
JlabopaTopHas pab6oTa no Teme
49 «MccnefoBaHme 3aBMCMMOCTU Beca Bubnmoteka LLOK
Tena B BoAe OT 06bEMa Norpy>KeHHO https://m.edsoo.ru/ff0a3514
B KMAKOCTb YacTu Tena»
Bubnnoteka LLOK
>0 niaganme Ten https://m.edsoo.ru/ff0a3a96
JabopaTopHas paboTa
51 "KOHCTpynpoBaH1e apeomeTpa unm
KOHCTPYMPOBaHWE NIOLKK U
onpefeneHune eé rpysonogbLémHocTn"
52 PelueHue 3aga4y no temam: «lnasaHue Bubnmoteka LLOK




cypoB. Bo3gyxonnasaHune»,
«[laBneHvie TBepAbIX TeN, XUAKOCTeN
1 rasoB»

https://m.edsoo.ru/ff0a3654

KoHTponbHas paboTa rno Teme

53 «[laBneHne TBEPAbIX Te, XXUAKOCTEN
N rasoB»
bubnnoteka LLOK
>4 Mexatm-ieckas padora https://m.edsoo.ru/ff0a3f82
Bubnnoteka LLOK

o MoujHoCTb. EAMHIMLEI MOLLHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnegosaHue "Pacyert

56 MOLLHOCTW, pa3BMBaeMoi npu 1
nogvéme no nectHuue"

57 [NpocTbie MexaHn3Mbl. Pblyar.

PaBHOBecCKe cun Ha pblyare
Pbluarv B TeEXHUKE, ObITY 1 NpUpose.

58 JabopaTopHas paboTa 05 Brubnnoteka LLOK
«lccnefoBaHune yCnoBUiA paBHOBECUS https://m.edsoo.ru/ff0a478e
pblyara»

59 PeLueHuve 3aga4 no Teme «YcrnoBus Bubnmoteka LLOK
paBHOBeCUs pblyara» https://m.edsoo.ru/ff0a48a6
KoahduumeHT nonesHoro aencrems
mMexaHu3ma. JlabopaTopHas paboTta

60 o 0.5
«M3mepeHmne KI14 HaknoHHoU
MNI0CKOCTU»

61 PeLleHme 3agay no Teme "PaboTa, Bubnnoteka LLOK
MoLLHocTb, KA https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckas aHeprus. bubnnoteka LLOK




KunHeTnyeckaa 1 noTeHUma bHas
JHEPInA

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHUs MeXaHN4ecKom
3Heprum

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

64

YPOK-3KCMEPUMEHT M0 Teme
"3KcneprMeHTa/IbHOE onpeaeneHune
N3MEHEHNSA KUHETUYECKON U
NOTEHUMIbHOW 3HEPTX NPK
cKaTblBaHMW Tesa Mo HaK/IOHHOM
naockoctun"

65

KoHTposbHas paboTa rno Teme
«PaboTa 1 MOLHOCTb. SHEPTUs»

66

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu
no Teme "MexaHW4eckoe [BKeHue"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0a4ee6

67

Pe3epBHbIii YpoK. PaboTa ¢ TeKkcTamm
no Teme "/[laBneHune TBEPAbIX TeN,
XWNLKOCTENR 1 razos"”

bubnnoteka LLOK
https://m.edsoo.ru/ffOa4ffe

68

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu
no Teme "PaboTa. MOLWHOCTb.
SHeprug"

OBLWEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

68

12




8 KJ/IACC

KonnyectBo 4acoB

ONEKTPOHHbIE

No Jarta LnppoBbIle
Tema ypoka KOHTpoO/bHble  [1pakTuyeckne
n/n Bcero n3ydyeHnss  obpasoBaTesibHble
paboThbl paboThl pecypc
OCHOBHbIE MOMOXEHWSA MOEKYNAPHO-
1 KWUHETUYECKOW TEOPUU 1 UX OMbITHbIE 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0a5256
NOATBEPXKAEHNSA
2 Macca 1 pa3mep aTOMOB W MOJIEKY/ 1
3 Mogenu TBEpAoro, XXMAKoro u 1 bubnnoteka LLOK
razo06pasHoOro COCTOSIHWIA BeLecTBa https://m.edsoo.ru/ff0a540e
OO6bACHEHME CBONCTB TBEPAOIO,
4 XXMAKOro 1 ra3o06pasHoro COCTOSAHWIM 1
BeLLleCcTBa Ha OCHOBE MOM0XeHNN
MOJIEKY/IAPHO-KUHETUYECKOI Teopui
bubnnoteka LLOK
5 Kpuctannnyeckme 1 amopgHble Tena 1 https://m.edsoo.ru/ff0a5800
6 CmaumBaHue 1 KanuansapHoCTb. 1 Bubnnoteka LLOK
MoBEepXHOCTHOE HaTAXKeHMe https://m.edso0.ru/ff0a5530
7 Tennosoe pacLUnpeHne N cxxatume 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b Temnepatypbl CO
8 CKOPOCTbLHO Ten/10BOro ABMXeHUs 1
yacTu,
9 BHyTpeHHss aHeprus. Cnocoobb! 1 Bubnmoteka LLOK
N3MEHEHNS BHYTPEHHER 3Heprum https://m.edsoo.ru/ff0a5c60
10 Buabl Tennonepegayn 1 Bubnnoteka LLOK




https://m.edsoo.ru/ff0a6412

YpoK-KoHepeHLms "TlpakTnyeckoe
1CNO/b30BaHKE TeMNI0BbIX CBOWCTB

Bubnmnoteka LLOK

1 BELLECTB N MaTEPUasIoB B LieNsax https://m.edsoo.ru/ff0a65c0
3HeprocbepexeHns™

12 KonnyecTtso TennoTol. Y aensHas Bubnmnoteka LLOK
Tena0emMKOoCTb https://m.edso0.ru/ff0a6976

13 YpaBHeHWe TenoBoro 6anaHca. Bubnnoteka LLOK
TennoobMeH 1 TEN0BOE paBHOBECKE https://m.edsoo.ru/ff0a7088
JabopaTopHas paboTa

14 "MccnefoBaHuve ABneHNA Bubnnoteka LLOK
TensoobmeHa nNpu cMeLlBaHUm https://m.edsoo.ru/ff0a6a98
XO/I0f{HOM 1 ropsyei Bofbl"
PacueTt KonnyecTsa TennoThl,

15 HeobX0AMMOro [/15 HarpeBaHus Tena
W BbIENAEMOro UM NPU OXNTXAEHUN

16 NabopaTopHas pa6oTa "OnpeaeneHne Bubnmnoteka LLOK
yOeNbHON TEeNI0eMKOCTH BeLlecTsa" https://m.edsoo.ru/ff0a6bb0

17 DHepruna Tonnvea. Y enbHas Tennota Bubnnoteka LLOK
cropaHms https://m.edsoo.ru/ff0a7b5a
lMnaBneHune v oTBepAeBaHNe

18 KPUCTaN/IMYECKUX ﬁgn. Y penbHas bubnuoreka LIOK

https://m.edsoo.ru/ff0a71d2

Tennota nnaasneHus

19 NabopaTopHas pa6oTa "OnpeaeneHne Bubnnoteka LLOK
yAenbHOI TeNNO0Tbl NNaBNeHNs Nbaa" https://m.edsoo.ru/ff0a72fe

20 Mapoobpa3oBaHue 1 KOHAEHCALWS. bubnnoteka LLOK
VicnapeHwne https://m.edsoo.ru/ff0a740c

21 KuneHuve. ¥ genbHaa tennora Bubnnoteka LIOK




napoo6paszoBaHuns 1 KOHAEHcaLMN.
3aBMCMOCTb TEMMEPATYPbl KAMEHNS
OT aTMOC(EpPHOro AaBneHns

https://m.edsoo.ru/ff0a786¢

22

BnaxHocTb Bo3ayxa. JlabopaTopHas
paboTa "OnpeaeneHve
OTHOCKTENbHOM BNaXKHOCTY BO3AyXa

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

23

PelLeHMe 3aa4 Ha onpejeneHme
BNaXXHOCTM BO3ayXa

24

MpyHLMNbI PaBoTbl TEMMOBbIX
asurateneid. Maposas Typ6uHa.
[BuraTenb BHyTPEHHEro CropaHums

25

KTr1/[ Tennosoro gsuratens.
TennoBble aBuraTenu n sawmra
OKpY>KatoLLeld cpegpbl

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

26

3aKOH COXpaHeHNs ¥ npespaLleHuns
3Hepruu B TEM/0BbIX NpoLeccax

27

MoAroToBKa K KOHTPO/bHOW paboTe
no Teme "TennoBble ABEHNS.
13meHeHMe arperaTHbIX COCTOSAHWIA
BeLlecTaa"

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

28

KoHTposnbHas pabota no Teme
"Tennosble ABNeHUS. 13MeHeHNe
arperaTHbIX COCTOSIHWIA BelecTsa"

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

29

AnekTpusaunsa Ten. [iga poga
3NEKTPUYECKUNX 3apaL0B

30

YpoK-uccnefosaHue "3nekTpmsauns
TeNn UHAYKUMEN 1 npu
CONPUKOCHOBEHUN"




B3anmopeincTaime 3apsKeHHbIX Tel.

Bubnnoteka LLOK

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

39 Hanps»KeHHOCTb 31eKTpruyeckoro Bubnnoteka LLOK
nong. MNMpuHumn cynepnosnuun https://m.edsoo.ru/ff0a8a0a
3NEKTPUYECKUX NONeW
Hocutenu anekTpruyecknx 3apamos.

33 AnemeHTapHbIn 3apag. CTpoeHue
aToma

34 [MpOBOAHVKM 1 AN3INEKTPUKN. 3aKOH Bubnmoteka LLOK
COXpaHeHus 3NEeKTPUYECKOro 3apaaa https://m.edsoo.ru/ff0a8ef6

35 PelueHne 3aa4 Ha NpMMeHeHne Bubnmnoteka LLOK
CBOICTB 3/1eKTPUYECKNX 3apsA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUIA TOK, YCNIOBUS €ro

36 cyUJ,ecgsosava. |/|CT(3)/‘-IHI/IKVI bubnmoteka LIOK

https://m.edsoo.ru/ff0a95a4

3N1EKTPUYECKOro ToKa

37 [eicTBMSA 3MeKTPUYECKOr0 TOKa bubnmoteka LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnegosaHue "[elicTene

38 3N1eKTPUYECKOro nons Ha NpPoBOAHUKN 1
N ON3NEKTPUKN"

39 INeKTPMYECKWIA TOK B MeTasNax, Bubnnoteka LLOK
XNOKOCTAX U ra3ax https://m.edso0.ru/ff0a9838

40 AnekTpuYecKas Lenb 1 eé CoCcTaBHbIe
yacTu
E:vma TOKa. JTabopaTopHas paboTa Bu6nuoTeka LIOK

41 V3mepeHune 1 perynnposaHme Cubl 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6




ANeKTPUYECKOe HanpsxeHue.
BonbTmeTp. JlabopatopHas paboTta

Bubnmoteka LLOK

42 "M3mepeHune 1 perynnposaHue 05 https://m.edsoo.ru/ff0a9e14
HanpskeHns"

43 ConpoTuBneHne NPoBOAHNKA. Bubnmnoteka LLOK
Y enoHoe conpoTuBeHMe BELLECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa “3aBUCUMOCTb

44 3N1EKTPUYECKOro CONPOTMBIEHNA 1 Bubnnoteka LIOK
MPOBOAHWNKA OT €ro ANMHbI, NNoWwaan https://m.edsoo.ru/ff0aa738
nornepeyHoro cevyeHna n martepuana”
3aB1CUMOCTb CU/IbI TOKA OT

45 HanpsxkeHns. 3akoH Oma Ans yyacTka bubnmoteka LIOK

https://m.edsoo.ru/ff0aa44a

uenu
JabopaTopHas paboTa
"MccnefoBaHve 3aBUCMMOCTU CUJbI

46 TOKa, MAYLLEro Yepes pesncTop, oT 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0aa04e

COMpPOTMB/IEHUS pe3ncTopa 1
Hanps>XeHns Ha pe3ncTtope”

47 MocnefoBsaTenibHOe Y NapasinesibHoe
COefMHEeHNs NPOBOLHNKOB
JlabopaTopHas paboTa "TpoBepKa

48 npaBuia CMOXKEHNS HanpsXXeHW Npu 1 Bubnnoteka LLOK
nocnefoBaTeNlbHOM COEAMHEHUMN ABYX https://m.edsoo.ru/ff0aaa58
pesncTopos"
JlabopaTopHas paboTa "TpoBepKa

49 npaswnna ans cuibl ToKa npu 1 Bubnmoteka LLOK

napasinenbHoOM CoeIMHEHUN
pesncTopos"

https://m.edsoo.ru/ff0aadle




PelueHwne 3aa4 Ha NpMMeHeHne

Bubnmnoteka LLOK

50 3aKoHa Oma ans pa3/iMyHoro
AN p https://m.edsoo.ru/ff0aaf8a
COefNHEeHNs NPOBOLHNKOB
51 PaboTa 1 MOLLIHOCTb 3/1IEKTPUYECKOr0 Bubnnoteka LIOK
TOKa. 3aKoH [xoynsa-SleHua https://m.edsoo.ru/ff0ab124
JlabopaTopHas paboTa "OnpeneneHue
52 a60pr| " r|?/|o :OCTM sneKTp MﬂeCKOFO Bubnmoteka LIOK
P . " P https://m.edsoo.ru/ff0ab3e0
TOKa
SNeKTpuYecKue Lenu n noTpedoutenn
53 3NEKT pmquKoﬁ 3L:4e rmnB 6FI):IT bubnoteka LIOK
P P y https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMblkaHne
MoAroToBKa K KOHTPO/IbHOW paboTe
Mo Teme "SNeKTPUYeCKme 3apsabl.
54 3apsHKeHHble Teﬁa n nx P bubnnoteka LIOK
P o o https://m.edsoo.ru/ff0abd2c
B3aMMOZLEeNCTBUA. [OCTOSAHHbIN
3NEKTPUYECKUNIA TOK"
KoHTponbHas paboTa rno Teme
"3NeKTPUYECKME 3apsaabl.
55 3a FI)KeFI:HbIe Tena Mpmﬂ bubnnoteka LIOK
P o o https://m.edsoo.ru/ff0abea8
B3aMMOLEeNCTBUA. [OCTOSAHHbIN
3NEKTPUYECKUIA TOK"
56 IMoCTOsAHHbIE MArHUTLI, UX
B3aMMO/eNCcTBMe
Ypok-uccnenosaHue "M3yyeHne bubnnoteka LLOK
57 ~ mn
nonen NOCTOAHHbLIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarHnTtHoe nosne. MarHMTHOE rosne
bubnnoteka LLOK
58 3emM/I1 1 ero 3HayeHne A1 XU3HN Ha

3emne

https://m.edsoo.ru/ff0acOba




59

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

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

60

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

0.5

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

61

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

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

62

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

63

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

64

MoAroToBKa K KOHTPO/IbHOW paboTe
no Teme "DNEKTPUYECKMe U
MarH1THbIe ABEHNA"

65

KoHTposbHas paboTa rno Teme
"ONeKTpryeckne N MarHUTHbIe
ABneHna"

bubnnoteka LLOK
https://m.edsoo.ru/ff0acb14

66

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu

bubnnoteka LLOK




rno teme "Tennosble ABNEHUA"

https://m.edsoo.ru/ff0accbe

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu

Bubnnoteka LLOK

o7 rio Tewe HOCTVOﬂHH,I?M 1 https://m.edsoo.ru/ff0acdc6
3N1EKTPUYECKUN TOK
68 Pe3epBHbIil YpoK. PaboTa ¢ TeKCTamu 1
no Teme "MarHuTHble ABneHma"
BUIEE KOJIMYECTBO YACOB I
ObLL, O CTBO HACOB INO 68 145

NMPOIrPAMME




9 KJ1IACC

KonnyectBo 4acoB

ONEeKTPOHHbIE

No [arta umdpoBble
n/n Tema ypoka Bcero KOHTponbHbIE | MpakTudeckue n3yyeHnss =~ obpasoBaTtesibHble
paboThl paboThbl pecypch!

1 MexaHnyecKoe 4BUXKEHME. 1
MaTepunanbHas TouKa

5 Cuctema otcyeta. OTHOCUTENILHOCTb 1 Bubnunoteka LIOK
MEXaHNYECKOro ABMKEeHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE NPSMOSIMHEHOe Bubnmoteka LLOK

3 1
[OBWKeHMe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NPSMOSIMHENHOE

4 [ABKeHne. CpefHAA N MTHOBEHHaA 1
CKOPOCTb
MpsMONIMHEHOe PaBHOYCKOPEHHOE Bubnmoteka LLOK

5 1
[BVXXEHNe. Y CKopeHne https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPSMOSIMHEAHOTO

6 PaBHOYCKOPEHHOIO [BMXEHNS. 1
I"padmk ckopocTn
NabopaTopHas paboTa "OnpeaeneHve

7 YCKOpeHus Tena npu 1 1 Bubnunoteka LIOK
paBHOYCKOpPEHHOM [BUMXXEHUU N0 https://m.edsoo.ru/ff0adb18
HaK/I0HHOM MocKocTU'™

3 CBoboaHoe nageHmne Ten. OnbIThl 1
["anunes

9 PaBHOMepHOe ABMXeHWe no 1 Bubnmoteka LLOK

OKPY>XHOCTW. [epunog v Yactota

https://m.edsoo.ru/ff0ael76




obpatleHus. JInHeHasa u yrnosas
CKOpOCTK

10 LleHTpoCcTpemMuTENIbHOE YCKOPEHNe
1 MepBbIil 3aKkOH HblOTOHa. BekTop Bbubnnoteka LLOK
CU/bl https://m.edsoo.ru/ff0ae612
12 BTopoii 3akoH HbtoToHa. Bbubnnoteka LLOK
PaBHOfeiCTBYIOLWan cunna https://m.edsoo.ru/ff0ae72a
13 TpeTwnii 3aKoH HblOTOHa. bubnnoteka LIOK
Cynepnosuumsa cun https://m.edsoo.ru/ff0ae982
14 PelueHwve 3aa4 Ha NPUMEHEHME Bbubnnoteka LLOK
3aKOHOB HbIOTOHA https://m.edsoo.ru/ff0aeb6c
Bbubnnoteka LLOK
15 Cuna ynpyrocTu. 3akoH Myka https://m.edsolo_.llru/fanecaZ
16 PewleHue 3aga4y no teme «Cuna
ynpyroctm»
17 Nab6oparopHas pabota «OnpegeneHve bubnnoteka LIOK
YKECTKOCTU NPYXXUHbI» https://m.edsoo.ru/ff0aee28
bubnuoteka LIOK
18 Cuna Tperns https://m.edsolc:.llru/fanf738
19 PeweHue 3aga4 no Teme «Cuna bubnnoteka LIOK
TPeHUs» https://m.edsoo.ru/ff0afa26
20 Nab6oparopHasa pabota "OnpeseneHune Bbubnnoteka LLOK
KO3(h(hMuMeHTa TPEHNS CKOJIbXKeHUS" https://m.edsoo.ru/ff0af8be
PelueHue 3aaa4y no Teme "3aKoHbl
21 HbloTOHa. éclll/ll'la ynpyroctun. Cuna Bubnmoteka LIOK
— https://m.edsoo.ru/ff0afb8e
99 Cwnna TAXEeCTU 1 3aKOH BCEMUPHOTO bubnuoteka LIOK

TArOTEHWA. Y CKOPeHMe CBO6OAHOrO0

https://m.edsoo.ru/ff0af044




nazieHms

YpoK-KoHhepeHLmns " ABvKeHNe Ten

23 BOKPYT rpaBUTaLWUOHHOIO LIeHTpa
(ConHeuHas cuctema). ManakTnkm'™
PelleHwe 3agay no teme "Cuna

24 TAXECTU U 3aKOH BCEMUPHOT0 bubnnoreka LIOK

N P https://m.edsoo.ru/ff0af5f8
TArOTeHUs
MNepBas KoCMUYecKas CKOpPOCTb. Bubnmoteka LLOK

25
HeBecomocCTb 1 Neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepUasibHOW TOUKMN.

26 ABCONOTHO TBEPAOE TENO. Bubnunoteka LIOK
PaBHOBeCKe TBEPAOro Tena c https://m.edsoo.ru/ff0afe36
3aKpeniEHHOI 0CblO BpaLleHus

27 MoOMEeHT cunbl. LIeHTp TaxXecTu

28 PelueHwve 3agay no teme "MoOMEHT Bubnmoteka LLOK
cunbl. LIgHTp TskecTn" https://m.edsoo.ru/ff0b02b4
MofroToBKa K KOHTPO/IbHOW paboTe no

29 TeIVIIJ;E "MexaqueCng BI/I)KeEI/Ie bubnoreka LIOK

. ",q ' https://m.edsoo.ru/ff0b0408
B3anmogenctsue Ten
KoHTponbHas paboTta no Teme
30 "MGXEHI/IHECK(?G BUXXeHue bubnnoreka LIOK
o A N ' https://m.edsoo.ru/ff0b06ec
B3anmogenctsue Ten
Vmnynbc Tena. iImnynbc cunbl. 3aKoH
31 COXpaHeHusa uMnysnbca. Ynpyroe u bubnnoreka LIOK
P y . Py https://m.edsoo.ru/ffOb07fa
Heyrnpyroe B3anmojencTane
PelueHwve 3aga4y no Teme "3aKoH Bubnmoteka LLOK

32 N
COXpaHeHusa nmnynbca https://m.edsoo.ru/ff0b096¢c

33 YpoK-KoH(epeHL s "PeakTUBHOE




[B/KeHWe B Npupoae U TeEXHUKe"

34 MexaHnyeckas paboTa 1 MOLLHOCTb Bubnmorexa LIOK
P . https://m.edsoo.ru/ff0b0a84
PaboTa CU/bl TSXKECTU, CUSTbI bubnnoteka LIOK
35
YAPYrocTn n CUibl TPEHNSA https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabota «OnpepeneHme
36 paboTbl CU/IbI TPEHUSA NPU
paBHOMEPHOM [BUXeHWM Tena rno
rOPU30HTa/ILHOM NMOBEPXHOCTU»
37 CB#3b 3HEpruv 1 paboTsl.
MoTeHLUMaNbHas aHeprus
KunHeTnyeckasa sHeprua. Teopema o bubnunoteka LIOK
38 o
KMHETNYEeCKOU aHeprum https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHeHWs aHepruu B
MexaHuKe
40 Nab6oparopHas paboTa «3yyeHmne Bbubnnoteka LLOK
3aKOHa COXPaHEHUS IHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebatenbHoe [ABMXEHME 1 ero bubnunoteka LIOK
XapaKTepuCTUKN https://m.edsoo.ru/ff0b1858
42 3artyxatoLme KonebaHus. bubnnoteka LIOK
BbIHY>XaeHHble KonebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MaTeMaTUUeCKNin 1 NPYXXNHHbINA
MasATHUKM
YPpok-uccnegosaHme «3aBUCUMOCTb
44 nepuojaa KonebaHuii 0T XXeCTKOCTM Bubnmoteka LIOK
https://m.edsoo.ru/ff0b197a
MPY>XUHbI 1 Maccbl rpysa»
45 lNpeBpaLLleHme sHeprum npu

MeXaHNYeCKNX KonebaHmsx




46

JabopaTopHas paboTta «OnpeaeneHne
4acTOTbl M Neproaa KonebaHuii
MPY>XMHHOI0 MasiTHUKa»

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

47

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

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

48

MexaHu4yeckue Bo/Hbl. CBOICTBA
MeXaHN4YeCKUX BO/H. MpoaonbHble 1
norepeyHble BOSHbI

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

49

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

50

3BYyK. PacnpocTpaHeHuie 1 oTpakeHne
3ByKa

o1

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

52

"POMKOCTb 3BYKa 1 BblCOTa TOHA.
AKYCTNYECKWNIA pe30HaHC

53

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

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

54

MoaroToBKa K KOHTPO/IbHOW paboTe no
TemMe "3aKOHbl COXPaHEHWA.
MexaHun4yeckue KonebaHns 1 BOMHbI"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b25f0

55

KoHTponbHas paboTa no Teme
""3aK0oHbI cCoOXpaHeHus. MexaHnyeckme
KonebaHuns 1 BO/HbI"




DNeKTpomMarHMTHoe rorne.

Bubnmoteka LLOK

56
3NeKTPOMarHUTHbIE BOSHbI https://m.edsoo.ru/ffOb2abe
57 CBoliCTBa 3/1eKTPOMArHUTHbIX BOJH
YpoK-KoHhepeHuus “LLkana
58 3NEeKTPOMArHUTHbIX BOJH. Bubnmoteka LLOK
Vicnonb3oBaHue 31eKTPOMarHUTHbIX https://m.edsoo.ru/ffOb2fe6
BOJIH AN151 COTOBOW CBA3N"
Ypok-uccnegosaHue "M3yyeHme
P o A y Bubnmoteka LLOK
59 CBOMCTB 3/1eKTPOMarHUTHbIX BOJH C
N https://m.edsoo.ru/ff0b2c6c
NMOMOLLbH0 MOGWBHOTO TeneoHa
PelleHne 3aga4 Ha onpeaeneHue
60 4acTOTbl W [/IMHbI 3N1eKTPOMarHUTHOM
BOJ/IHbI
AneKTpoMarHUTHasa Npupoa ceeTa.
61 Cko OF():Tb cBeTa BOI'IEOEbIQ CBOICTBa bubnnoreka LIOK
P | https://m.eds00.ru/ff0b31d0
cBeTa
NcTouHmkm ceeTa. MpsimonnHeriHoe
62 acnpocTpaHeHne ceeTa. 3aTMEHMNA bubnnoreka LIOK
pacnpocTp ' https://m.edsoo.ru/ff0b3658
ConHua u JTyHbl
3aKOH OTpaXkeHUs cBeTa. 3epKasa.
63 PelueHwve 3aa4 Ha NPUMEHEHME bubnworeia LIOK
A P https://m.edsoo.ru/ff0b38c4
3aK0Ha OTpaXXeHns cBeTa
64 MpenomneHve ceeta. 3aKoH Bubnmoteka LLOK
npenomneHns ceeta https://m.edsoo.ru/ffOb3aea
MonHoe BHYTPEHHee OTpaXKeHe cBeTa.
65 I/IcnonbsoB);H?/le I'IOI'IHOFpO BHYTPEHHero bubnnoreka LIOK
yTp https://m.edsoo.ru/ff0b3c5c
OTPaXeHWs B ONTUYECKNX CBETOBOAAX
66 JabopaTopHas paboTa "MccnefoBaHue




3aBMCUMOCTU Yr/1a NpesioMIeHns
CBETOBOIO /lyya OT Yyr/a nafeHuns Ha
rpaHuLe "Bo3gyx-cTekno™"

YpOoK-KOH(hepeHUus "cnonb3oBaHne

67 MOJIHOTO BHYTPEHHEro OTPaXKeHNA:
CBETOBO/Abl, ONTMKOBO/IOKOHHAA CBA3L"
Bubnunoteka LIOK
68 JInH3bl. OnNTHUYecKaa cuna NnH3bI httos://m.edsoo.ru/FOb3f2c
. Bubnunoteka LIOK

69 MocTpoeHne N300paXKeHWNIA B NIMH3aX httos://m.edsoo.ru/ffobddda
Nab6oparopHas paboTta "OnpeseneHune

70 cb0Kngor2 paC(F:)TOHHI/IFI n O?'IT'?'/IHGCKOIZ bubnmoreka LIOK

- https://m.edsoo.ru/ff0b4206
CWU/bl cobupatoLlet NnH3bI"

71 YpOoK-KOH(hepeHUmsa "OnTunyeckme Bubnmnoteka LIOK
NNH30BbIE NprbopbI™ https://m.edsoo.ru/ff0cOa7e

72 ["na3 KakK onTu4yeckas cuctema. 3peHue bubnmoreka LIOK

https://m.edsoo.ru/ff0b4684

73 YpoK-KoHhepeHuus " etheKTbl
3peHnsa. Kak coxpaHuTb 3peHune”

Pa3fio)keHne 6e510ro ceeTa B CMeKTp.

74 OnbITbl HetoTOHA. CnoXkeHne Bubnunoteka LIOK
CNEKTPa/IbHbIX LBeTOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JNabopaTopHas pa6oTa "OnbITbl NO
pasnoXKeHuto 6es10ro cBeTa B CNEKTP U

Bubnunoteka LIOK

75 BOCMPUATUIO LBETA NPEAMETOB Npu UX

HabNo4eHUN Yepes LBETOBbIe
¢unbTpbI”

https://m.edsoo.ru/ffOcOe2a




YPpok-npakTnkym "BonHoBble

76 CBOICTBA CBETA: Ancnepcus,
NHTEpMepeHUMs 1 gugpakums™
77 OnbITbl Pe3epdopaa v nnaHeTapHas bubnunoteka LIOK
Moze/lb aToma https://m.edsoo.ru/ff0c12a8
78 MocTtynatel Bopa. Mogens atoma bopa
VicnyckaHue u nornoLleHne ceeta
79 aTOI\/)IIOM KBaHThI ﬂmTequaTble bubnuoreka LIOK
' ' https://m.edsoo.ru/ff0c144c
CNeKTpbI
80 Ypok-npakTnukym "HabnogeHue bubnunoteka LIOK
CNEKTPOB UCMyCcKaHuA" https://m.edsoo.ru/ff0c1550
81 PaanoakTUBHOCTL N eé BUabl Bubnmoteka LIOK
aA A https://m.edsoo.ru/ff0c1672
82 CTpoeHune aToMHOro agpa. HyknoHHas bubnnoteka LIOK
MoJenb https://m.edsoo.ru/ff0c18ac
83 PaanoaKTvBHbIe NpeBpaLLEHNS. Bbubnnoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clald
84 PeLueHue 3aga4 no Teme: Bbubnnoteka LLOK
"PagnoakTnBHbIe NpeBpaLleHmsa” https://m.edsoo.ru/ff0clb4a
85 Meprop nonypacnaga
YPpoK-KOoH(epeHuus "PagnoakTuBHbIE
86 l/l3€1 quM;ben ;I oge 31 NynHe bubnuoreka LIOK
y N PUPOAC, MEANLMHE, https://m.edso0.ru/ff0c2126
TEXHUKE
FAepHble peakunn. 3aKoHbI
87 coAx paHeHlfl)ﬂ 3auﬂ 0BOr0 M MaccoBoro bubnmorexa LIOK
P PAA https://m.edsoo.ru/ff0c1c58
yucen
88 JHepruns cBA3n aToMHbIX aaep. CBs3sb bubnunoteka LIOK

MacCCbl N HEPI N

https://m.edsoo.ru/ff0cld7a




89

PelueHwne 3agay no teme "HApepHole
peakummn'

90

Peakumun cuHTe3a 1 aeneHuns saep.
VicTouHMKN sHeprumn ConHua v 38634

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

91

YpoK-KOHhepeHuus "AaepHas
aHepreTuka. [enctaua
PaLNOaKTUBHBIX U3NYYEHWI Ha XKMBble
opraHu3msbl"

92

MoAroToBKa K KOHTPO/bHOM paboTe no
Teme "INeKTpomarHUTHoeE norse.
3NEeKTPOMArHUTHbIE BO/HbI.
KBaHTOBbLIe ABNeHNS"

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

93

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

94

MoBTOpEHME, 0606LLEHNE.
JlabopaTopHble paboTbl M0 Kypcy
"B3avnmogelicTane Ten"

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

95

MoBTOpEHME, 0606LLEeHME. PeLleHne
pacyYeTHbIX M Ka4eCTBEHHbIX 3a4a4 Mo
Teme "Tennosble npouecchl”

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

96

lMoBTOpeHMe, 0606LeHME. PeLleHne
pacyeTHbIX U Ka4eCTBEHHbIX 3afa4 no
Teme "KI1/, TennosbIx gpurarenen”

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c2a22

97

lMoBTOpeHMe, 0606LeHME. PeLleHne
pacyeTHbIX N Ka4eCTBEHHbIX 3afa4 Nno
Teme "KI1/[, 3neKTpoyCcTaHOBOK"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c2b30




MoBTOpEHME, 0606LLEHNE.

Bubnmoteka LLOK

%8 'Jl'laﬁopaToprle pa60"Tbl o Kypey ! 1 https://m.edsoo.ru/ff0c2c52
CBeTOBble ABNEHUS
MoBTOpeHue, 0606LLEeHNE. PaboTa €
99 TeKCTaT/Wl no Teme !-'IgaKOHbI 1 bubnnoreka LIOK
. https://m.edsoo.ru/ffOc2d6a
COXpaHeHus B MexaHuke
lMoBTOpeHWe, 0606LeHKe. PaboTa C
100 TekcTamu no Teme "KonebaHus n 1 bubnnoreka LIOK
N https://m.edsoo.ru/ff0c2e82
BOJ/IHb!
lMoBTOpeHWe, 0606LeHKe. PaboTa C
101 TekcTamu no Teme "CBeTOBble 1 bubnmoreka LIOK
N https://m.edsoo.ru/ff0c3044
AB/IEHUA
lMoBTOpeHWe, 0606LeHKe. PaboTa ¢
102 TeKCTamu no Teme "KBaHTOBas U 1
AaepHas uanka”
OBLUEE KOJTMYECTBO YACOB MO 102 97

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHNE
OBPA3OBATEJIbBHOI' O NMPOLUECCA
OBASATE/JIbHbIE YHEBHbBIE MATEPVAJIbI A4 YYEHUKA

» dusmka: 7-1 Knacc: 6a3oBbIi YpoBeHb: Y4ebHUK, 7 knacc/ MNepbiwkH V.M.,
MBaHoB A.W., AKUMoHepHOe 06LecTBO «M3aaTtenscTBo «IpocseLleHme»

» ®du3mKa: 8-1 Knacc: 6a30BbI YPOBeHb: YHeOHNK, 8 Knacc/ MepbIwKnH N. M.,
MBaHOB A. U., AKUMOHEpHOe 06LLecTBO «lN34aTenbCcTBO «I1pocBeLLeHme»

» ®du3mka: 9-1 Knacc: 6a30BbI YPOBeHb: y4ebHUK, 9 Knacc/ MepbIwKnH N. M.,
'yTHUK E. M., MiBaHOB A. ., TMeTpoBa M. A., AKLUMOHEpPHOe 00LLeCcTBO

«MN3patenbcTBO «l1pocBeLLeHne»

METOONYHECKVE MATEPUAJIbl ONTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






