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MOACHWNTENbHAA 3ATTNCKA

Mporpamma no (u3nke Ha YPOBHE OCHOBHOro o06uero o6pasoBaHuA
coCTaB/ieHa Ha OCHOBe MOJIOXKEHWUn U TpeboBaHWl K pe3ynbTataM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTe/bHOW MporpamMmmbl, MNpeAcTaB/ieHHbIX B
droC 00O, aTakxe Cc y48TOM (pefilepanbHOM paboyveil NporpammMbl BOCNUTAHUS 1
KoHuenuun npenogasaHuns yuyebHoro npegmerta « dusnka.

Cofep>xxaHne nporpaMmbl N0 (U3NKe HanpaBNeHO Ha (opmupoBaHue
eCTEeCTBEHHO-HaYy4YHON TrpaMOTHOCTU 0O0y4YaloLWMXCA U OpraHM3aumio U3yyeHus
(PM3MKN Ha [eATeNbHOCTHON OCHOBe. B nporpamme no (uanke y4mTbIBAKOTCH
BO3MOXXHOCTM y4yebHOro npegmera B peanunsaumm TpeboaHnin ®rOC OO0 K
MNaHUPYEMbIM JIMYHOCTHBIM M MeTanpeiMeTHbIM pe3y/ibTaTaMm 00yyeHus, a Takxke
MeXMnpeLMeTHble CBSI3N eCTEeCTBEHHO-Hay4YHbIX Y4YeOHbIX MpeAMEeTOB Ha YPOBHe
OCHOBHOI0 06Lero o6pasoBaHus.

Mporpamma no u3nkKe ycTtaHaBIMBaET pacnpegesneHne yyebHoro marepuana
no rogam obyyeHus (no Knaccam), npegnaraet NPUMEPHYO NOCNEA0BATENIbHOCTb
N3y4YyeHUs Tem, OCHOBaHHYK Ha NI0OTWUKe pa3BUTUSA MPEAMETHOr0 COAep)KaHua U
YyU€Te BO3paCTHbIX 0COBEHHOCTEN 06Yy4aroLMXCH.

Mporpamma no (u3nke paspaboTaHa C LebI0 OKasaHUA MeTOAUYECKOM
MOMOLLY YUYUTENIO B CO34aHNKN paboyein nporpamMmmebl rno yyebHoMy npeamery.

dusmka ABAAETCA  cCUCTeMoob6pasylwWwmMM A9  eCTeCTBEHHO-Hay4HbIX
y4yebHbIX NpeaMeToB, MOCKONbKY (PU3NYECKMe 3aKOHbI IeXXaT B OCHOBE NPOoL,eccoB
N ABNEHWUN, W3YYaeMbIX XWUMUER, OUonormen, acTtpoHomuen u U3NYECKON
reorpaguein, BHOCUT BKJaf B  €CTECTBEHHO-HAy4YHYK  KapTUHY  Mupa,
npegocTaBnseTr Hambosee sACHble o06pasybl MPUMEHEHMA HayyHOro MeToja
No3HaHWs, TO ecTb cnocoba NonyyeHUs AOCTOBEPHbIX 3HAHWI O MUpe.

OfHa 13 rnaBHbIX 3afay (Pu3nyeckoro obpasoBaHuUs B CTPYKType o6Liero
o6pasoBaHUA COCTOUT B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTepeca K HayKe y 06yvatoLmnxcs.

N3yyeHne usnkm Ha 6a30BOM YpOBHe npejnosiaraeT oBnafeHune
cnefyowmMmMmm KOMMETEHTHOCTAMM, XapaKTepusyrLwnmMm eCcTeCTBEHHO-HaYyUHY0
rPamMOTHOCTb:

* HAy4HO 0OBACHATH ABMIEHUS;

* OUEHMBATb U NOHMMATb OCOBEHHOCTM HAY4YHOIr0 UCCNef0BaHNS;

* VHTEpPnpeTnpoBaTthb faHHble " NCMosb30BaTb Hay4YHble
[,0Ka3aTeNbCTBa A/15 Nosy4vYeHUs BbIBOLOB.

Llenn un3yyeHUs (HU3MKM Ha YPOBHE OCHOBHOro o6uwero o6pa3oBaHUS
onpegeneHbl B KoHuenuuu npenojaBaHns ydyeb6HOro npeameta «du3nka» B
obpasoBaTenbHbIX OpraHu3auuax Poccuiickoin  ®efepaunn, peannsyroLwmnx
OCHOBHble 06uweobpa3oBaTefibHble MpPOrpamMmbl,  YTBEPXKAEHHON  peLleHUeM
Konnernn MuHuctepcTsa npocselleHns Poccuniickoin ®epepaummn (NpoTokon ot 3
aeka6psa 2019 r. Ne MK-4BH).

Llenn nsyyeHns puUsnNKu:



* [MpuobpeTeHMe WHTepeca W CTPEMNEHUS 0O0Yy4YaloLWMXCA K Hay4yHOMY
N3YyYEeHUIO NPUPOAbl, PasBUTUE WX WHTENNeKTyalbHbIX U TBOPYECKUX
CNOCOOHOCTEN;

* pasBUTME NpeACTaB/NEHNA O HAy4YHOM MeTofe MO3HaHUA U hopMupoBaHue
MCCNefoBaTeIbCKOro OTHOLIEHNS K OKPYXAIOLWUM SIBIEHUAM;

* (popmupOBaHME HAYYHOr0 MWPOBO33PEHUSA KakK pe3ysbTata U3YyYeHus
OCHOB CTPOEHUS MaTepun U hyHAaMeHTaNbHbIX 3aKOHOB (PU3NKN;

e (bopMmpoBaHMe NpeAcTaBfeHUI O PoNv (PU3NKKM ANA Pas3BUTUSA APYrUX
€CTECTBEHHbIX HayK, TEXHUKN MU TEXHONOTUNA;

* pas3BuTMe  MNpeAcTaBNeHWA 0  BO3MOXHbLIX  chepax  6yayulein
npogeccMoHanbHOM AeATeNbHOCTU, CBSA3AHHOW C (WM3MKOM, MOAroTOBKa K
fanbHenweMy 06y4YeHU0 B 3TOM HanpaBeHWUMN.

LoCTmXeHne 3TUX Ueneil nporpaMmbl MO (M3MKe Ha YPOBHE OCHOBHOIO

obuwero o6pasoBaHMa 06ecneyvmBaeTCa pelleHneM cneayrowmx 3agauq:

* npuobpeTeHMe 3HaAHWA O [UCKPETHOM CTPOEHUM  BellecTBa, O
MEXaHWUYECKMX, TEennoBbIX, 3NEKTPUYECKUX, MArHUTHbIX W KBAHTOBbIX
ABNIEHUSX;

* npuobpeTeHNe YMEHMI OMNUCbIBATb U OOBACHATbL (YU3NYECKUE ABNEHUS C
MCNONb30BaHMEM MOJTYYEHHbIX 3HAHWN;

* OCBOEHME METOAOB peweHnss MPOCTEeMWNX pPacyETHbIX 3afady C
MCNONb30BaHMEM hn3nvecKnx mogenen, TBOPYECKUNX "
NPaKTUKO-OPUEHTUPOBAHHbIX 3a4au;

* pasBUTME YMeHWI Habnwgatb NPUPOAHbIE ABNEHUA U BbIMOMHATL OMNbITHI,
nabopatopHble paboTbl U  3KCMEepUMEHTaslbHble  WUCCNeAoBaHMA  C
MCNONb30BaHMEM U3MEPUTENbHBLIX NPUOOPOB;

* 0CBOEHMe NMpuémoB paboTbl C UH(DOpMaumnen (HU3NYECKOro cofepikaHus,
BK/IOYas MHMOPMALMIO O COBPEMEHHbLIX LOCTUXEHUAX (DU3NKK, aHAN3 U
KPUTUYECKOE OLleHMBaHNE NH(opMaLnK;

e 3HAKOMCTBO CO cepamu npoeccnoHanbHON AesiTeNIbHOCTU, CBSA3AHHbLIMU
C (M3MKOWN, W COBPEMEHHLIMW TEXHONOrUAMM, OCHOBAHHbIMWU Ha
AOCTUXEHUAX (DU3NYECKO HayKMN.

Ha n3yuyeHune usnkn (6a30Bblii YPOBEHb) Ha YPOBHE OCHOBHOMO 06LIErO
obpaszoBaHusA oTBOANTCA 238 yacoB: B 7 Knacce - 68 yacoB (2 4yaca B Heflento), B 8
Knacce - 68 yacoB (2 yaca B Hefento), B 9 knacce - 102 yaca (3 yaca B Hefento).

Mpegnaraemblii B nporpamme no u3nke rnepeyeHb N1a6opaTopHbIX pa6oT K
OMbITOB HOCUT PeKOMeHaTeNbHbI XapakTep, yunuTenb AenaeT BbI6Op NpoBeAeHUs
nabopaTtopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYaNbHbIX 0COGEHHOCTEN
06yyYaloLMXCs, CIMCKA IKCMEPUMEHTaNbHbIX 3afaHuii, npeanaraeMbix B pamkax
OCHOBHOTO rOCY/AapCTBEHHOr0 3K3aMeHa Mo (U3mKe.



COOEPXAHWVNE OBYYEHWNA
7 KNACC

Pasgen 1. dusnka 1 eé posb B NO3HaAHUU OKPY>XXakLWEero Mmmpa.

du3snka - Hayka 0 npupoge. AsneHua npupoabl. Pusnyeckne ABNEHUSA:
MexXaHu4yecKue, TENNOBbIE, 3IEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckne BeNUYUHbI. V3mepeHMe (QU3NYECKUX BENNUYUH. PuU3nMyeckune
npuoéopsbl. MorpewHoOCTb N3MepeHnii. MexayHapogHas cucTemMa efuHuL,.

Kak @wu3nka wn [pyrue ecTeCTBEHHble HayKuM uM3yyaloT Mpupoay.
EcTecTBEHHO-HayuYHbIA MeTOZ MO3HaHWA: HabnfeHWe, NOCTAHOBKA Hay4HOro
BOMpPOCA, BbIABVKEHNE TUNOTE3, 3KCNEPUMEHT MO NPOBEPKE TUMNOTe3, 06bACHEHME
Habnogaemoro feneHnsa. OnvcaHne YU3NYECKUX ABJIEHUIA C NOMOLLbIO MOAe/EN.

JdemoHcTpauunun.

1 MexaHun4yeckne, TennoBble, 3MEKTPUYECKUe, MarHWTHble, CBeTOBble
ABNEHUA.

2. ®usnyeckne npubopbl 1 npouesypa NPSAMbIX U3MEPEHUn aHaNoroBbIM 1
LUK POBLIM NPUGOPOM.

JlabopaTopHble paboThbl U ONbITHI.

1. OnpegeneHune UeHbI fefleHns WKasbl U3SMepuUTeNibHOro npubopa.

Mi3mepeHune paccToAaHNA.

M3mepeHne 06bEMaA XXMAKOCTM M TBEPAOrO Tena.

OnpegfeneHvie pa3mepoB MasbIX Tes.

M3mepeHne TemnepaTypbl NpU MOMOLWM >XUAKOCTHONO TepMoOMETpa U
[aTy/Ka TeMneparTypbl.

6. lNposefeHne uccnefoBaHMs MO MPOBEPKE TUMOTe3bl: AaNbHOCTL MOJETa
LapuKa, NyLweHHOro ropusoHTanbHo, TeM 60/blle, YeM 6onblle BbICOTA
nycka.

Pa3gen 2. NepBoHayasibHble CBEAEHUS O CTPOEHUM BeLLLeCTBa.

CTpoeHne BellecTBa: aTOMbl W  MOMEKynbl, uX pasMepbl. OnbIThl,

[0Ka3blBaloLL e AUCKPeTHOE CTPOEHNE BeLLeCTBa.

[BmKeHne yactuy Bewectsa. CBA3b CKOPOCTU [BWXEHUA YacTuy, cC
Temnepatypoi. BpoyHOBCKOe ABWXeHue, Auddy3ua. Blaumopgeinctsme yactul
BeLLlecTBa: NPUTSXEHWE U OTTaNKUBaHME.

ArperaTHble COCTOAHUA BeLLecTBa: CTPOEHWe raso., XWUAKOCTEA U TBEPAbIX
(Kpuctannmyeckmx) Tten. B3aMmocBA3b MeXAy CBOWCTBAMW BELLECTB B pasHbIX
arperaTHbIX COCTOSAHMAX U UX aTOMHO-MONEKYNApHbIM cTpoeHneM. OCOBeHHOCTH
arperaTtHbIX COCTOSAHUIA BOABbI.

JemMoHCcT pauun.

1 HabnwopaeHne 6pOYHOBCKOIr0 ABUXEHWS.

2. HabnogeHue gudgysunn.

3 HabnwogeHue  ABfeHUN, 06 BACHALLINXCA NPUTSHKEHNEM N

OTTa/IKMBAHMEM YaCTUL, BelLecTBa.

JabopaTopHble paboThbl U OMNbITHI.
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1 OueHka [AuameTpa artoma MeTOAOM psagoB  (C MCNOJSIb30BaHUEM
(hoTorpacui).

2 OnbITbl N0 HAbNOAEHMIO TEMMOBOMO pacLlMpeHmns rasos.

3. OnbITbl M0 06HAPYXXEHUIO AEACTBUA CUN MONEKYIAPHOTO MPUTSXKEHNS.

Pasgen 3. ABUXXeHME N B3aUMOAENCTBUE Te.

MexaHunuyeckoe [ABMXeHWe. PaBHOMepHOe W HepaBHOMEPHOE [ABUMXEHMUE.
CkopocTb. CpefHAss CKOpOCTb NMPW HepaBHOMEPHOM [ABMXKeHUW. Pacuyét nytn u
BPEMEHU ABVKEHUS.

fABneHve uHepuuu. 3aKOH WHepuun. B3ammopeincteme Ten Kak MNpuUYMHa
N3MEHEHUA CKOPOCTU [ABUXeHUs Ten. Macca Kak Mepa MHEepTHOCTM Tena.
lMnoTHocTb BewlecTBa. CBA3b MJIOTHOCTM C KO/IMYECTBOM MONEKYN B eAuHMLE
06béMa BelecTBa.

Cuna Kak XxapakTepucTuka B3aumopfencteus Ten. Cuna ynpyroctv v 3akoH
'yka. I3mepeHue cunbl C MOMOLLLD ANHaAMOMeTpa. ABNEHME TATOTEHUA U cuna
TAXKecTU. Cuna TAXKeCTU Ha Apyrux nnaHetax. Bec tena. HesecomocTb. CnoxeHue
CWU/, HanpaB/ieHHbIX NO O4HOM NpAMOW. PaBHofeilcTBytowas cun. Cuna TpeHus.
TpeHne CKONbXEHUA U TPeHne NoKosA. TpeHne B NpUpoae N TEXHUKE.

JemMoHcT paunn.

HabnogeHne MexaHM4YecKoro ABUXeHUs Tena.
3MepeHne CKOPOCTU MPAMOSIMHENHOTO ABUXEHMS.
HabntogeHve aBeHNS NHepUnn.
HabnogeHne n3MeHeHMa CKOPOCTY Npv B3auMOLENCTBUN Tel.
CpaBHeHMe Macc no B3aMMOLENCTBUIO Terl.
CnoxkeHue cun, HanpaB/ieHHbIX N0 OAHOW NPAMON.
I'Ia60paTopr|e paboThbl M ONbITHI.
1 OnpegeneHne CKOPOCTU paBHOMEPHOro ABVMXKeHUA (Luapuka B XULKOCTH,
MOZeNN 3M1eKTPUYECKOro aBTOMOBWAA U TaK fanee).
2 OnpepeneHve cpefHeil CKOPOCTU CKOMbXEHWUA Opycka WaM Lapuka no
HaK/OHHOM NMIOCKOCTMN.
3. OnpepeneHne NNOTHOCTU TBEPAOTO Tena.
4. OnbITbl, AeMOHCTPUpPYHOLLME 3aBUCMMOCTb pacTsxeHus (gedopmayun)
MPYXXWHbI OT MPUIOXKEHHOWN CUNbI.
5 OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb CU/bI TPEHUA CKONbXEHUs OT
Beca Te/la U XapakTepa ConpuKacarLnxca noBepxXHOCTEN.

Pasgen 4. laBneHune TBEPAbIX TeN, XXUAKOCTEN U rasos.

[aBneHune. Crnocobbl YMeHbLUEHNS U YBENUYEHUA AaBneHus. [aBneHue rasa.
3aBMCUMOCTb [JaBfieHMs rasa oT 00béma, TemnepaTtypbl. [lepegaya [faBreHUs
TBEpPAbIMU Tenamu, XWAKOCTAMW M rasamu. 3akKoH [lackans. lNHeBmMaTunyeckue
MallWHbl. 3aBUCUMOCTb [aBMeHUA XUAKOCTU OT rNy6uHbl. uapocTaTUyeckui
napagokc. CoobLaroumecs cocyabl. Mmapasnmyeckme mexaHU3Mmbl.

ATmocepa 3emnu u aTmocepHoe AaasneHue. TPUYMHBI CyLLECTBOBAHUA
BO34YLHOW 060n104kn 3emnn. OnblT Toppuuennun. MiamepeHne aTmocqepHOro
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faBneHns. 3aBUCUMOCTb aTMOC(EPHOro AaBneHns OT BbICOTbl Haj YPOBHEM MOpS.
Mpnbopbl AN N3MEPEHUA aTMOCHEPHOrO AaB/eHus.

[leficTBME XUNAKOCTU M rasa Ha Norpy>XeHHoe B HMX Teno. BbiTasnkuBarowas
(apxnumepoBa) cuna. 3akoH Apxumega. NnasaHue Ten. BosgyxonnaeaHue.

JeMoHCT paunm.
3aBMCMMOCTb AaBfieHMA ra3a oOT TeMnepaTypsbl.

Mepenaya faBneHns XXNULAKOCTbIO U rasom.

CoobLwatoumecs cocyapl.

CmapaBnnyecKknii npecc.

MMposBneHne fencTBMA aTMOCHEPHOTO AaB/eHNs.

3aBMCMMOCTb BbITa/IKUBAKOLLEA Cubl OT 00bEMA MOTPY>KEHHOW 4YacTu
Tena v NIOTHOCTU XXUAKOCTH.

PaBeHCTBO BbITa/KMBAIOLLLEN CUJIbl BECY BbITECHEHHOWN XXUAKOCTMW.
Ycnosue nnaBaHWA Ten: nnaaBaHWe WKW NOTPY>KeHWe Ten B 3aBUCUMMOCTHU
OT COOTHOLLEHWNA NNOTHOCTEN TeNla N XXUAKOCTH.

JTabopaTopHblepaboThbl M OMbIThI.

1 WccnepoBaHue 3aBUCUMOCTY Beca Tena B BOAe OT 06bEMa NOrpy>XEHHOW B
XWAKOCTb YacTu Tena.

2. OnpefeneHne BbiTaNKMBAKOLWeENn Cuibl, [EWCTBYIOWEN Ha  Teno,
NOrpy>EHHOE B XXNAKOCTb.

3 TpoBepKa He3aBMCUMOCTY BbITA/IKUBAIOLLLE CUbl, AENCTBYIOLLE Ha Teno
B XXMAKOCTU, OT Macchl Tena.

4. OnbITbl, [AEMOHCTPUpPYHOLME 3aBUCMMOCTb BblTa/IKUBAKOLWENA  CUJbI,
OEWCTBYHOLWEN Ha Teno B XKWUAKOCTA, OT O0O0bEMA MOrpy>XéHHOM B
XWUOKOCTb YacTu Tefla U OT MAOTHOCTM XXNOKOCTMW.

5 KOHCTpynpoBaHue apeomeTpa WAM  KOHCTPYMpPOBaHWE  JIOAKU U
onpefeneHne eé rpy3onoLbLEMHOCTN.

Pa3gen 5. PaboTa n MOWHOCTb. DHePrus.

MexaHun4yeckaa paborta. MOLLHOCTb.

lMpocTble MexaHM3Mbl: pblyar, 670K, HakKNOHHasA MA0CKOCTb. [1paBuno
paBHOBecus pblyara. [lpuMMeHeHWe npaBufia paBHOBeCUS pblvara K 6/10Ky.
«30M10T0€ nNpaBuio» MexaHuku. KI1[4 npocTbix MexaHu3moB. [lpocTble
MeXaHn3Mbl B 6bITY U TEXHUKE.

MexaHunyeckas 3aHeprus. KuHeTuyeckad W MOTeHUManbHasa 3Heprus.
MpeBpaleHne 04HOT0 BMAA MEXAHUYECKOM 3HEPTUN B APYTrOil. 3aKOH COXpaHeHUs
3Heprum B MexaHuKe.

JemMoHcT paunu.

1 Tlpumepbl NPOCTbIX MEXaHN3MOB.

NabopaTopHble paboThbl N OMbITHI.

1 OnpegeneHne paboTbl CUAbl TPEHUSA MPU PaBHOMEPHOM [BUXEHUWU Tena

MO ropu30oHTasIbHOWN MOBEPXHOCTH.
2. WccnepoBaHue ycnoBuin paBHOBECKA pblyara.
3. N3mepeHne KIM [ HaKNOHHOW MIOCKOCTH.

o o1k WD
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4. 3yyeHue 3aKOHa COXpaHeHUs MexXaHUYeCKOWh IHepruu.
8 KJ/IACC

Pa3gen 6. TennoBble ABNEHUSA.

OCHOBHblE TMOMOXEHUA MOJIEKYNAPHO—KMHETUYECKON Teopun CTPOEHUS
Bewectea. Macca n pasmepbl atomMoB K Mosiekyn. OnbiTbl, MOATBEpXAatoLyue
OCHOBHbIE MOJIOXKEHNA MONEKYNAPHO-KMHETUYECKOWN TEOPUMN.

Mogenn TBEpPAOro, >KWMAKOrO U ra3oobpasHOro COCTOSAHMIA  BelyecTBa.
Kpuctannuueckne n amopgHole Tena. O6bACHEHUE CBOMCTB rasos, XXUAKOCTEN ©
TBEPAbIX TeN Ha OCHOBE MOMOXEHUW MOJIEKYNSAPHO—KUHETUYECKON Teopun.
CmaumBaHne N KanunnapHoble ABeHUA. TennoBoe paclinpeHmne 1 cxaTume.

Temnepatypa. CBfi3b TemmnepaTypbl CO CKOPOCTbIO TEMJIOBOTrO ABUKEHUA
yactuy. BHyTpeHHAs 3Heprua. Crnocobbl WM3MEHEHWS BHYTPEHHEN 3HEepruu:
Tennonepegava 7 coBepLUeHune paboTsl. Buabl Tensonepegayn:
TeNnn0npoBOAHOCTb, KOHBEKLMA, N3NTyYeHUe.

Konnyectso Tennotbl. YenbHas TenaoéMKOCTb Bew,ecTsa. TennoobMeH w
TENn/J0BOe paBHOBecWe. YpaBHeHMe Tennosoro 6GanaHca. [lnaBneHuve w
OTBepAeBaHMe KPUCTa//IMYECKUX BELWECTB. YpAenbHad Tenjaota MaBieHNs.
Mapoo6pa3oBaHMe M KoHAeHcauumsi. McnapeHune. KuneHue. YpenoHas TennoTa
napoo6pasoBaHnsa. 3aBMCUMOCTb TeMmrepaTypbl KWUMEHUA OT aTMOCKepHOro
[laBNieHuns.

BnaxHocTb BO3gyXxa.

SHeprug Tonamnea. Y genbHaa TennoTa cropaHus.

MpuHunnbl paboTbl TennoBbiX Asuratenein KIA TennoBoro pAsuratens.
TennoBble ABUraTeNM U 3alnTa OKPYXaroLLen cpeapl.

3aKOH COXpaHeHns 1 NpeBpaLleHna 3Heprum B TeNI0BbIX NPoLEeccax.

JemoHcTpauun.

HabnoaeHne 6pOyHOBCKOIo ABMKEHUS.

Hab6nwogeHne gupgysmn.

HabntogeHne ABNeHNI cMaumMBaHnA U KanuNNspHbIX ABNEHUINA.
HabnwoLeHne Ten0BOro pacliMpeHns Tern.

N3meHeHne paBneHUs rasa npu M3MeHeHUM 06bEMA M HArpeBaHUW WM
OXJTXKAEHUN.

MpaBuna namepeHna TemnepaTypbl.

Buabl Tennonepegayn.

OxnaxpeHve Npu coBepLUeHUN paboThl.

HarpesaHue npu coBepLlieHnn paboTbl BHELUHMMW CUNaMMN.

10 CpaBHeHMe TeNN0EMKOCTEN PasIMUHbIX BELLECTB.

11. HabnogeHne KMneHus.

12. HabnogeHe NOCTOAHCTBA TeMNepaTypbl NPU NMAaBAEHWUMN.

13. Mogenu TennoBbIX ABUraTeNei.

JlabopaTopHble paboThl N ONbITHI.

1 OnbITbl N0 06HAPYXXEHWNIO AeACTBUSA CUT MONEKYIAPHOTO NPUTSXKEHUS.
2. OnbITbl MO BblpalWMBaHNIO KPUCTaI/I0B NOBAPEHHOI COMM NI caxapa.
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3. OnbITbl MO0 HaGNOAEHWUIO TEMJIOBOr0 paclUMpPeHns rasoB, XUAKOCTEN U
TBEPAbIX Ten.

4. OnpepeneHune faBfneHns Bo3ayxa B 6an/ioHe wnpuua.

5 OnbITbl, AeMOHCTPUpPYIOLLIME 3aBUCUMOCTb [aB/eHUd BO34yXa OT €ero

00bEMa N HarpeBaHs NN OXNaXAEHUS.

6. MpoBepKa rmnoTesbl IMHENHOW 3aBUCUMOCTMN AJINHBI CTONBUKA XXULKOCTY

B TEPMOMETPUYECKOW TPyOKe OT TeMmnepaTypsl.
7. HabnwofeHne W3MeHeHUS BHYTPeHHEW 3Heprum Tena B pesy/bTarte
Tensonepefayn n paboTbl BHELLHUX CUI.

8 WViccnepgoBaHue ABNeHWS Tensoo6MeHa NpPU CMeLnBaHUN XONOLHOW 1

ropsyen Bofpbl.

9. OnpepfeneHne  KonuM4yecTBa  TenoTbl, MOJIYYEHHOrO0  BOAOW  Mpw

Ten/s006MeHe C HarpeTbiM MeTal/IMYeCKUM LNINHAPOM.

0. OnpegeneHne yaensHomW Tenn10EMKOCTU BelLecTBa.

11. iccnepoBaHne npouecca ncnapeHus.

12. OnpegeneHne OTHOCUTENLHOM BNaXHOCTW BO3AyXa.

13. OnpepeneHne yaenbHoOW TennoTbl NAaBneHUA NbAa.

Pasgen 7. 9neKTpnyeckme n MarHUTHbIe ABNEHUA.

AnekTpusaumna Ten. [lBa poja 3NMeKTPUYECKMX 3apsafoB. B3aumopencteue
3apsXeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTb  CWU/bl  B3aMMOLENCTBUSA
3apSHKeHHbIX Te OT Be/IMUYNHBI 3apAL0B 1 PACCTOAHUA MeX Ay Tefiamm).

AnekTpuyeckoe rnosne. Hanps>XBHHOCTb 3/M1EKTPUYECKOro nonsd. [puHuun
CYynepnosnumm 3NeKTpuYecKmx nonen (Ha kKa4eCTBEHHOM YPOBHE).

Hocutenn anekTpuyecknx 3apsfoB. ONeMeHTapHbIA 3M1eKTPUYECKUA 3apas.
CtpoeHne atoma. [1pOBOAHUKM M AWINEKTPUKU.  3aKOH  COXpaHeHus
3NEeKTPUYeCcKoro 3apsaga.

INEKTPUYECKNIA TOK. YCNOBUA CYLLECTBOBAHMA 3NEKTPUYECKOro TOKa.
NCTOYHUKN NOCTOAHHOIO TOKa. [ elncTBMS 3/M1eKTPMYECKOro ToKa (TernsioBoe,
XUMUYECKOE, MAarHUTHOE). DNEKTPUYECKNIA TOK B XKULKOCTAX U rasax.

AnekTpuyeckaa uenb. Cuna ToKa.  ONIEKTPUYECKOe  HanpshKeHwue.
ConpoTusfieHWe MNPOBOAHWKA. Y AeNnbHOe COMpOoTUB/ieHME BellecTBa. 3akoH Oma
ANA yyacTka uenu. [locnegoBatenibHOe WM napajfiefibHOe  COefUHeHue
NMPOBOAHWKOB.

Pabota M MOLWHOCTb 3/IEKTPUYECKOro ToKa. 3akoH [pkoyns-SleHua.
JNeKTpuyeckue Lenu n NoTpebuTenn aNeKTPMUYecKon aHeprumn B 6bITy. KopoTkoe
3aMblKaHMe.

MMoCTOSiHHbIE ~ MarHuTbl.  B3aumopgencTBMe  MOCTOSAAHHbIX ~ MarHuTOB.
MarHutHoe none. MarHuTHoe nosie 3emMan U ero 3HaYeHUe A1s XU3HU Ha 3emre.
OnbIT  3JpcTega. MarHutHoe none  31eKTPUMYecKoro Toka. [MpumMeHeHue
3/1EKTPOMAarHUTOB B TeEXHMKe. [eCTBMEe MarHUTHOIO MO Ha MPOBOAHUK C TOKOM.
AnekTpoaBuratesnb MOCTOAHHOrTO ToKa. Mcnofb3oBaHWe 3NeKTpogBuraTenei B

TEXHUYECKNX yCTpOVICTBaX N Ha TPaHCNOopTe.



OnbIThl ®apages. ABNeHNe 3NEKTPOMArHUTHOW nHAYKUMK. MpaBuno fleHua.

DNeKTporeHeparop. Cnocobbl NoyyeHus 3NEKTPUYECKOM Hepruun.
3I'IeKTp0CTaHLI,I/II/I Ha BO30OHOBSIEMbIX UCTOYHMKAX JHEPIrnn.
JemMoHcTpauuu.

N
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AneKTpunsauuna Ten.

[lBa pofa 3/1eKTPMYECKNX 3apaf0B 1 B3aUMOAENCTBINE 3apsSXKEHHbIX Te.
YCTPOWCTBO ¥ LeliCTBUE 3N1IeKTPOCKOMA.

JnekTpocTaTmyeckas MHAYKLMS.

3aKOH COXpaHeHUNs 3NEKTPUYECKNX 3aps0B.

MPOBOAHNKN U [N3NEKTPUKMN.

MogenvpoBaHue CUNOBbIX TIMHUIA 3NEKTPUYECKOTOo MOoNs.

M CTOYHMKM NOCTOSHHOIO TOKa.

[elicTBNA 3NeKTPUYECKOr0 TOKa,

. DNEeKTPUYECKMNI TOK B XXUAKOCTH.
. [a30BbIN pa3pag,.
. \3amepeHune cubl Toka aMmnepMeTpomMm.

N3mepeHne 31IeKTPNYeCcKOro HanpsaXxeHna BoSIbTMETPOM.

. PeocTaT 1 MarasviH COnpoTUBEHWIA.

. B3anMo/eicTerne NoCTOSIHHbLIX MarHUTOB.

. MopaennpoBaHue HEBO3MOXHOCTU pa3feneHuns NoMCOB MarHuTa.
. MoenmpoBaHne MarHUTHbIX NOEN NOCTOAHHbLIX MarHUTOB.

. OnbIT SpcTesa.

MarHuTHOe nosne Toka. SNeKTPOMarHuT.

. [leiicTBME MAarHMTHOIO MO/t Ha NMPOBO/HUK C TOKOM.
. ONEKTPoABMraTeNb NOCTOSAHHOIO TOKa.
. NccnegoBaHue ABNEHNS 3NEKTPOMArHUTHON MHAYKLNN.

. OnbITbl dapages.
. 3aBMCUMOCTb  HanpasB/ieHUs WHAYKUWMOHHOrO TOKa OT YC/IOBUI €ro

BO3HUKHOBEHMS.
SNeKTPOreHepaTop MOCTOSHHOIO TOKa.

JTabopaTopHbIe PaboThl M OMbIThI.

1

o o1k~ w

OnbITbl N0  HaGMOAEHWUIO 3NEKTPU3aLUU  Ten WHAYKUMEeA 1 npu

COMPUKOCHOBEHWMN.
WccnepoBaHue [eliCTBMS  3NEKTPUYECKOTrO MO Ha MPOBOAHUKA 1
NONINEKTPUKMN.

C6opka v npoBepka paboTbl 3NEKTPUYECKOW Lienu NOCTOAHHOIO TOKa.
N3mepeHune 1 perynmpoBaHue Cubl TOKa.

N3mepeHue 1 perynnpoBaHne Hanps>XeHus.

WccnepoBaHne 3aBMCMMOCTU CWUJIbI TOKA, WAYLLEro 4yepe3 pesucTop, OT
COMPOTUB/IEHNA Pe3NCTOPA U HANPAXEHUSA Ha pe3ncTope.

OnbIThI, LEMOHCTpUpYyoLLme 3aBUCUMOCTb 3/IEKTPMNYECKOTO

conpoTmeneHna nMnpoBogHMKa OT €ero [AnnHbl, nnowaan nonepeyHoro
CevyeHnda n Mmatepunara.



8 TllpoBepka npasBuna ClIOXEHUA HanNpsHXXeHWW Mpu nocnefoBaTe/NbHOM
COelHEHUN [BYX PE3UCTOPOB.

9. lNpoBepka npasBuna AAA CWNbl TOKa NPV napanienbHoOM COefVHEHUU

Pe3nCTOPOB.

. OnpepgeneHune paboTbl 3/1EKTPUYECKOrO TOKa, UAYLLETO Yepes pe3ncTop.

11 OnpegeneHne MOLLHOCTU  3/IEKTPUYECKOTO TOKA, BblAeNsSeMONn  Ha
pesncTope.

12. ViccnegoBaHne 3aBUCMMOCTM CWUJIbl TOKa, MAYLLEro 4yepes /iaMnoyky, ot
HanpsHKeHUA Ha Heil.

13. OnpepgeneHne KA Harpesatens.

14. ccnepoBaHe MarHUTHOTO B3aMMOENCTBUA NOCTOAHHbLIX MarHUTOB.

15. I3yyeHne  MarHMUTHOrO NONAA  MOCTOAHHbIX  MarHUTOB  Mpu KX
00belHEHUY U pa3feneHunm.

16. ViccnegoBaHue feiicTBUA 3N1EKTPUYECKOT0 TOKa HA MarHUTHYIO CTPEsIKY.

17. OnbITbl, AEMOHCTPUPYIOLLME  3BBUCUMOCTb  CWUJ/Ibl  B3aMMOAENCTBUA
KaTylWKN C TOKOM W MarHuta OT CWbl TOKa W HanpaB/ieHUs TOKa B
KaTyLUKe.

18. NI3yueHne feACTBMA MArHMTHOIO Mo/s Ha NPOBOAHMK C TOKOM.

19. KoHCTpyupoBaHue v n3y4veHue paboTbl 3/1EKTPOABUTATENA.

20. i3mepeHve KT aneKTpoABuraTesibHON yCTaHOBKM.

21. ONbITBl MO WUCCNEA0BAHUIO ABMEHUS  3N1eKTPOMArHUTHOW MHAYKLUMW:
nccnefoBaHne W3MEHEHWA 3HAYEHUS W HanpaBNeHUA WHAYKUWOHHOIO

TOKa.
9 KNNACC

)

Pasgen 8. MexaHn4eckune ABMeHUA.

MexaHun4yeckoe aBuxeHne. MartepmnanbHad Touka. Cucrtema OTCYéTa.
OTHOCUTENbHOCTb MEXaHW4YecKoro [ABMXKeHUs. PaBHOMepHOe MPAMOJIMHENHOE
ABUXEHMEe. HepaBHOMePHOE NPSAMONNHENHOEe ABMXKeHMEe. CpefHsAs U MIHOBEHHas
CKOpPOCTb Tesia Npn HepaBHOMEPHOM ABUXXEHUN.

YcKopeHue. PaBHOYCKOpeHHOe npsiMonuMHeiHoe [ABuxeHne. CB060AHOE
nageHue. OnbITbl Manunes.

PaBHOMepHOe [ABMXXEHWE MO OKPY>XHocTWU. Mepuofd M 4vacToTa ob6paLieHus.
JlnHeilHas 1 yrnoeas CKOpocTu. LLeHTpoCcTpeMnTENbHOE YCKOPEHME.

MepBblil 3aKOH HblOTOHA. BTOpON 3aKOH HblOTOHA. TpeTnin 3akoH HblOTOHa.

MpUHUKUN cynepnosnuum cun.

Cuna ynpyroctu. 3akoH N'yka. Cuna TpeHusi: cuna TPEHUS CKOMbXEHUS, cuna
TPEHUSI MOKOS, APYTve BU/bl TPEHMS.

Cuna TSXEeCTU U 3aKOH BCEMUPHOrO TATOTEHUS. YCKOpPeHWe CBOGOAHOrO
nageHus. [BuxkeHue nnaHeT BOKpYyr ConHua. MepBas KOCMWUYECKasi CKOPOCTb.

HeBecoMOCTb U NeperpysKu.
PaBHOBecue mMartepuanbHOM TOYKU. ABCONOTHO TBEPAOe Teno. PaBHOBecue

TBEPAOr0 Tefa C 3aKPennEéHHO 0Cbto BpalleHNs. MOMEHT cuibl. LLEHTP TSXKECTH.



Mmnynbc Tena. NsmeHeHne mmnynbca. MMmnynbc cuibl. 3aKOH COXpPaHeHUA

nMmnynbca. PeakTUBHOE BUXEHUE.

MexaHunyeckasa paboTa M MOWHOCTb. Pa6oTa cun TSAXECTW, YNpyrocTtu,

TpeHus.

CBs3b 3Heprum n paboTbl. MoTeHUNanbHasa 3HEPrUs Tena, NOAHSATOro Hap

NMOBEPXHOCTbIO 3eMNU. MoTeHUMANbHAS 3HEPTUA CXKATON NPYyXUHbI. KuHeTnYeckas

3Heprusi. TeopeMa 0 KUHETUYECKON 3Heprumn. 3aKOH COXPaHEHUS MeXaHW4ecKOl

aHepruu.

JemMoHcTpauuu.

1. Hab6nwjeHne MexXaHU4YeCKOro ABUXeHUSA Tena OTHOCUTE/IbHO pasHbIX Tes
OTCYéTa.

2. CpaBHeHWe nNyTelhn W TPaeKTOPWUA [ABUXEHUA OAHOT0 M TOro >Xe Tena
OTHOCUTENIbHO pa3HblX Tesn oTcYéTa.

3. N3mepeHMe CKOPOCTU N YCKOPEHUSA NPAMOJIMHENHOTO ABVKEHUSA.

4. WccnepoBaHMe NpM3HaKoOB PaBHOYCKOPEHHOTO ABUXEHUA.

5 HabnwpaeHune ABVXXEHUSA Tesia N0 OKPYXXHOCTH.

6. HabnogeHne MmexaHUYeCKUX ABNEHUNA, MPOUCXOAALNX B CUCTeMe OTcHéTa
«Tenexka» npn eé paBHOMEPHOM M  YCKOPEHHOM  ABUXEHUU
OTHOCUTENbHO KabuHeTa PU3NKN.

7. 3aBUCUMOCTb YCKOPEHUA Tefla OT Maccbl Tena M AelACTBYHOLWEN Ha Hero
CUNbI.

HabnogeHne paBeHCTBaA CU NPU B3auUMOAENCTBUN Ten.
MN3meHeHVe Beca Tena Npn yCKOPEHHOM [ABUXXEHUMW.

t0. Mepefayvya mnynbca NPy B3auMoelCTBUMN Ten.

11. NMpeob6pa3oBaHMs 3HEPrnu Npu B3anMoAeincTBMUN TenN.

12. CoxpaHeHe uMNynbca NPy Heynpyrom B3auMoLencTBUMN.

13. CoxpaHeHue uMnynbca Npn abCoNTHO yNPyrom B3anMoaeiicTBUN.

14, HabnwgeHne peakKTUBHOTIO ABUXKEHUA.

15. CoxpaHeHMe MexXxaHNYeCKO aHeEPrnn Npm cBo6OAHOM MajeHnn.

16. CoxpaHeHne MeXaHNUYECKON 3HEPTUN NPU ABUXEHWUMN Tesa Noj AeicTBUEM

NPY>XMUHBI.

NlabopaTopHbIEPabOThI M ONbITHI.

1

KoHcTpynpoBaHue TpakTa AN pa3roHa M [JalbHeNWero paBHOMEPHOro
ABVDKEHMSA WapuKa Nnm Tenexku.

OnpepeneHne cpefHENn CKOPOCTM CKOJIbXEHUS OGpycKa MAN [ABUXKEHUSA
wapuka no HakK/1I0HHOM MNIOCKOCTM.

OnpepeneHne ycKoOpeHWsA Tena NpuM PaBHOYCKOPEHHOM [ABMXXEHUWU 1O
HaK/IOHHOW MI0CKOCTH.

MccnepoBaHMe 3aBUCUMOCTU MYyTU OT BPEMEHM NPUM pPaBHOYCKOPEHHOM
ABVKEHUN 6e3 HayaNnbHOW CKOPOCTMU.

MpoBepKa TrunoTesbl: €C/AM NPUW pPaBHOYCKOPEHHOM ABUMXeHUU 6e3
HayanbHOW CKOPOCTWU MNYTM OTHOCATCA KakK psaj HEeYETHbIX 4yucen, TO

COOTBETCTBYHO LW NE MPOMEXYTKN BPEMEHN OANHAKOBbI.



6. VccnefoBaHue 3aBUCUMOCTM  CWU/Ibl  TPEHWUS  CKOJIBXXEHUA OT  CUJbl
HOPMasibHOr O [aB/ieHNs.

7. OnpepgeneHne KoappuumeHTa TPeHUA CKOMbXEHUS.

8 OnpegeneHne XXECTKOCTU NPYXXMHbI.

9. OnpepfeneHne paboTbl CUMbl TPEHUA NMPU PaBHOMEPHOM [ABVKEHUM Tena

MO rOPU30HTaNIbHON MOBEPXHOCTMU.
t0. OnpegeneHne paboTbl CUMbl  yNpyroctu npu nogbéme rpysa c
MCNOJ/Ib30BaHNEM HEMOLBUXHOIO U NOABMXHOIO 6/I0KOB.

11. 3yyeHue 3aKOHa COXPaHEHUS 3Hepruu.

Pa3sgen 9. MexaHun4yeckue KonebaHUsA M BOJIHbI.

KonebaTtenbHoe amxeHne. OCHOBHble XapaKTepPUCTUKKN KonebaHu: nepuog,
yacTtoTa, amnauTtyga. MatemaTuyecKnin U NPY>XUHHbIA MasTHUKKW. [peBpalyeHmne
3HEprum npun KosebateSIlbHOM ABVKEHUMN.

3aTyxawowme  KonebaHus. BbIHY)XAEeHHblIE  KONebaHus. Pe3oHaHc.
MexaHnyeckne BOMHbl. CBOWCTBA MeXaHWYECKUX BOMH. [1pofosibHble W
nonepeyHble BOMHbI.  [AMHA BOMHbI UM CKOPOCTb €8 pacnpocTpaHeHus.
MexaHn4ecKune BOSHbI B TBEPAOM Tefle, CeMCMMUYECKME BOSHbI.

3BYK. 'POMKOCTb 3BYyKa M BbicOTa TOHa. OTpaxeHue 3ByKa. VIH(pasByK K

yNbTpasByK.
JemMoHcTpaunn.
1 HabnwogeHne KonebaHuii Ten nofd AEUCTBUEM CWUMbl TSXKECTU U CUNbI
ynpyrocTu.
2. HabnopgeHue KonebaHwuii rpy3a Ha HATK 1 Ha NPYXWHE.
3. HabntoaeHue BbIHYX/EHHbIX KOnebaHWii 1 pe3oHaHca.
4. PacnpocTpaHeHue NPoAo0NbHbIX U MONEPEeYHbIX BOMH (Ha Mogenn).
5. HabnwoaeHue 3aBUCMMOCTY BbICOTbI 3BYKa OT 4acTOTbl.
6. AKYCTUYeCKWiA pe3oHaHc.

JNlabopaTopHble paboThl U ONbITHI.
1 OnpegeneHne 4acTtoThl M nepuofa KonebaHWil MaTeMaTU4ecKoro

MaATHUKA.

2. OnpepgeneHune 4yacToTbl U Nepuoa KonebaHnim NPY>XXUHHOITO MasTHUKA.

3. WccnepoBaHue 3aBUCMMOCTU nepuofa KonebaHUin NoaBeLeHHOro K HUTK
rpysa oT A/IMHbI HATH,

4. WccnepoBaHue 3aBUCMMOCTUY Mepuoaa KonebaHuili Npy>XMHHOro MasTHUKaA
OT Maccbl rpysa.

5 TlpoBepKa He3aBMCUMOCTU nepuoga KonebaHWin rpysa, NOABELIEHHOrO K
HUTW, OT Macchbl rpysa.

6. OnbiTbl, [AEMOHCTPUPYHOLIME  3aBUCUMOCTb  Mepuoga  KonebaHWi
MNPY>XXWHHOIO MasiTHMKa OT Maccbl rpy3a 1 XXECTKOCTWN MPY>XKUHbI.

7. N3MepeHne yCKOpeHMa cBOGOAHOI0 naaeHus.

Pa3sgen 10. 9neKTpoMarHMTHOE NoJsie U 3/IeKTPOMarHUTHbIE BOJIHbI.



JNeKTpomMarHMTHOe  rnofe.  INEKTPOMarHUTHble  BOMHbI.  CBOWCTBa
3NEeKTPOMAarHUTHbIX BOMH. LUkana 3neKTpOMarHUTHbIX BOSH. Wcnonb3oBaHue
3NeKTPOMAarHUTHbLIX BOJIH AN COTOBOW CBA3M.

AnekTpomarHuTHas npupofa ceeta. CKopocTb cBeTa. BONHOBble CBOWMCTBa
cBeTa.

JemoHcTpaunn.

1 CBoWcTBa 3/1EKTPOMarHMUTHbIX BOJH.

2. BonHoBble cBONCTBA CBeTa.

JNlabopaTopHbIe paboThbl U ONbITHI.

1 WN3y4yeHMe CBOMNCTB 3/1EKTPOMArHUTHbLIX BOJIH C MOMOLWbIO MO6GWILHOIO

TenegoHa.

Pasgen 11. CBeToBble AB/EHUS.

NyuyeBasn mMofeNnb  CBeTa. N CTOUYHMKM cBeTa. MpamonnHerHoe
pacnpocTpaHeHue ceeta. 3atmeHua ConHua n JlyHbl. OTpaxeHue cseTa. 0cKoe
3epKano. 3aKOH OTpaXXeHMs CBeTa.

MpenomneHne cBeTa. 3akKOH MpefnioMneHnUs ceeTa. [1ofHOe BHYTPeHHee
oTpaxeHue cBeTa. lMcnonb3oBaHWe MOMIHOTO BHYTPEHHErO0 OTPaXXeHUs B
ONTUYECKMX CBETOBOAAX.

Nuu3za. Xop nyyeir B nmH3e. OnTudyeckas cucTema (oToannapara,
MUKpOCKOMa W Teneckona. [fla3 Kak ONTMYeckas cuctema. Bnm3opykocTb K
[aNbHO30PKOCTb.

Pa3noxeHne 6enoro ceeta B crnekTp. OnbiTbl HbloTOHa. CnoxeHue
CNeKTpanbHbIX UBETOB. [incnepcus ceeTta.

JemMoHcTpaunun.

1. MpAmonuHeriHoe pacnpocTpaHeHne cBeTa.

OTpaxeHue cBeTa.

MonyyeHne N306paXKeHNA B NIOCKOM, BOFHYTOM U BbIMYK/IOM 3epKanax.

[MpenomneHue ceeTa.

OnTun4YecKnin CBETOBOL,

Xof nyyen B cobuparoLLen NNH3e.

Xop nyyeil B paccenBatoLLelt MH3e.

MonyyeHne n306paXkKeHNn ¢ NOMOLLbHO NTNHS.

9. MpuHumMn geiicTBmns hoToannapaTa, MMKPOCKONa 1 Tefleckona.

0. Mogaenb rnasa.

11. Pa3noxxeHne 6e10ro cBeTa B CreKTp.

12. Mony4yeHne 6en0ro ceeTa NPU CNOXEHMM CBeTa PasHbIX LBETOB.

JlabopaTopHble paboThl 1 ONbITHhI.

1 WccnepoBaHve 3aBUCMMOCTW yrna OTPaXKeHWs CBETOBOrO y4va OT yrna
nageHus.

2. W3yueHune xapakTepucTuK N306paXkeHUs npegmeTa B NI0CKOM 3epKare.
NccnepgoBaHne 3aBUCUMOCTM yria nNpesioM/ieHUss CBETOBOIO fiyya OT yrna
NafleHNs Ha rpaHuLe «BO3AYyX-CTEK/O».

4. TMony4yeHne N306paXKeHUI C NOMOLLLI COOMpatoLLEN NNH3BI.
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5 OnpepgeneHne POKYCHOro paccTosHUA U ONTUYECKOMW CUMbl cobMpatoLLen
NINH3BI.

6. OnbITbl MO pa3noXKeHnto 6e10ro ceeta B CNEKTP.

7. OnbITbl NO BOCNPUATMIO LBeTa NPeAMETOB NpU MX HabnwpeHUU yepes
LIBETOBbIE (PMNLTPBI.

Pa3sgen 12. KBaHTOBbIE ABMIEHUA.

OnbITbl Pe3epopaa v nnaHetapHas modenb atoma. Mopaenb atoma bopa.
cnyckaHve n nornoueHne ceeta atoMom. KBaHTbl. JIMHe#vaTble CNEKTPbI.

PagnoakTMBHOCTb. Anblha-, 6eTa- U ramma-usnyyeHuss. CTpoeHne aTOMHOI0
aapa.  HyknoHHas wMofenb  atoMHoro agpa.  Msotonbl.  PaguMoakTuBHble
npespalleHuns. Mepuog nonypacnaga aTOMHbIX S4ep.

ApepHble peakumun. 3akKOHbl COXpaHEHWs 3apsA0BOro M MacCOoBOFO YuMCen.
AHeprua cBA3W aToMHbIX fgep. CBA3b MacCbl M 3aHepruu. Peakuum CUHTE3a U
aeneHuns agep. CcTouHukn aHeprum ConHua n 3é3g.

flpepHas asHepreTuka. [elicTBUS pafMOaKTUBHBLIX W3NYYEHUA Ha XKUBble
opraHusmbl.

JemMoHcT paunu.

CneKTpbl U3y4YeHUS U NOTr/OLLLeHKS.

CneKTpbl pasfnyHbIX rasos.

CnekTp BOAOPOAA.

HabnogeHne TpekoB B Kamepe BunbcoHa.

PaboTa CHETUMKA NOHU3UPYIOLLNX U3TYUYEHWA.

Perncrpauns nsnyyeHms NnpupoaHbIX MIUHepPanoB 1 NPOAYKTOB.

JNlabopaTopHble paboThl U ONbITHI.

1 HabnwogeHne CNAOWHbIX N MMHERYATLIX CNEKTPOB U3NTyUEHNS.

2 VccnepoBaHue TPeKOB: W3MEPEHME 3JHEPrun 4vacTuubl N0 TOPMO3HOMY

nyTtu (no dotorpausam).

3 3mepeHne paanoakTUBHOIo ooHa.

MoBTOPUTENBbHO-0606LLaI0LLLNIA MOAY/b.

MoBTOPUTENBHO—O6006LWAIOLWNIA MOAY b NPeAHa3HAUYeH A8 cucTeMaTmn3almm
M 0606WeEeHNa  NpPeAMETHOro  cofepXaHus U onblTa  AeATe/IbHOCTH,
NMPUOBPETEHHOIO NPU U3YUYeHUU BCEro Kypca (MU3MKK, a TakxKe AN NOLTOTOBKM K
OCHOBHOMY rOCYfJapCTBEHHOMY 3K3aMeHy Mo u3nke pAna obyvarowmxcs,
BblOpaBLUMX 3TOT YUeOHbI NpeaMmeT.

Mpn n3yyeHUN [aHHOrO MOAYNA Peanu3yrTca U CUCTEMATU3NPYIOTCA BUAbI
AeSTeNbHOCTM, HAa OCHOBE KOTOPbIX 06ecneynBaeTcs AOCTUMIKEHWE MPEAMETHBIX U
MeTanpeAMeTHbIX  MAaHUPYEMbIX  pe3ynbTatoB  06y4veHus,  hopmumpyeTcs
eCcTeCTBEHHOHay4Hasd rpaMOTHOCTb: OCBOEHMe Hay4YHblX METOA0B MCC/ef0BaHUS
ABNIEHUIA NpUPOAbl U TEXHWKW, OBNafeHne YMeHUSAMU O6BACHATb (M3nyeckune
ABMIEHUSA, MNPUMEHAS MONyYeHHble 3HaHWA, pelwatb 3agayM, B TOM 4yucne
KayeCTBEHHbIE M 3KCMepUMEHTasIbHbIE.

S



NATAHNPYEMBbBIE PE3YJIbTATbl OCBOEHUWA TMPOIMPAMMBbI T10
PN3NKE HA YPOBHE OCHOBHOI'O OBLLLEITO OBPA3OBAHNA

N3yyeHne hM3NKM Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHust HanpaBieHO

Ha [JOCTUXKEHWNE IMYHOCTHbIX, MeTanpeaMeTHbIX U MPeJMeTHbIX 00pa3oBaTe/bHbIX
pesynbTaToB.

B pe3ynbTaTe U3yuyeHust PU3NKN HA YPOBHE OCHOBHOMO 06LLEro 06pasoBaHus

y obyuatolleroca 6yayt cpopMmpoBaHbl credytoline NUYHOCTHbIE Pe3ynbTaThl B
yacTu:

1) NaTPUOTUYECKOro BOCNUTAHUS:

- MPOSAAB/IEHME MHTEepeca K UCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUINCKOM
(hM3NUYECKON HayKWu;

- LEHHOCTHOE OTHOLWIEHNE K AOCTMXKEHUAM POCCUACKNX YUEHbIX—§IN3NKOB;

2) rpa)KgaHCKOro 1 1yXoBHO-HPaBCTBEHHOI0 BOCAUTAHUA:

- TOTOBHOCTb K aKTMBHOMY Y4acTUIO B 0OCYXAEHUWN 0OLLECTBEHHO 3HAYMMBbIX
N 3TUYECKMX Npo6nemM, CBA3AHHbLIX C MPaKTUYECKUM  MPUMEHEHUEM
OOCTUDXXEHWNI (IU3UKN;

- 0CO3HaHWe Ba)XHOCTUM MOpPasbHO-3TUYECKUX MNPUHLUMNOB B AEATENIbHOCTU
YYEHOTrO;

3) 3CTeTUYeCKOro BOCNUTaHuA:

- BOCMPUATUE 3CTETUYECKMX KayecTB (HM3NYECKOW HayKu: eé rapMOHUYHOro
MOCTPOEHMSA, CTPOTOCTN, TOYHOCTU, TAKOHUYHOCTHU;

4) UEHHOCTN HAYYHOro NO3HaHMUA:

- 0CO3HaHWe UEHHOCTU (U3NYECKON HayKM KaK MOLLHOr0 WHCTPYMEHTa
NMO3HAHUS MMpPa, OCHOBbI Pa3BUTUA TEXHOMOMMIA, BaXKHENLIENW COCTaBAsAOLLEN

KYNbTypbl;
- pasBuTME HayuyHol 0603HATENLHOCTH, WHTepeca K WCCNef0BaTebCKOi
AeATENbHOCTH;

5) ¢dopmupoBaHMA  Ky/nbTypbl  340pOBbS W 3MOLIMOHANbHOIO
6naronony4yuns:

- 0CO3HaHMe LEeHHOCTM 6e3onacHoro obpasa >XW3HW B COBPEMEHHOM
TEXHONIOTMYECKOM MWpPEe, BaXXHOCTWU npaBun 6e30MacHOro roBeAeHUs Ha
TpaHCMOpTe, Ha Joporax, C 3MeKTPUYECKMM W TennoBbiM 060pyAOBaHMEM B
AOMALIHUX YCNOBUAX;

- CchOpMMPOBAHHOCTb HaBblKa pednekcun, npusHaHWe CBOEro MpaBa Ha
OLLIMGKY M TaKOro Xe npaBay APYroro 4enoBeka;

6) TPy4OBOro BOCMNUTAHUA:

- aKTUBHOE Yy4yacTue B pPeleHuM npakTuvecknx 3agad (B pamkax CeMbMU,
obpa3oBaTeNlbHOW  OpraHuMsauuu, ropofa, Kpas) TEXHONOrMYECKOW W
couManbHOW HanpaBNeHHOCTU, TPe6ylWwmMx B TOM 4ucne U QU3MYECKUX
3HAHWUN;

- WHTEepec K NpakKTUYeCcKOMY M3y4YeHUo npodeccuii, CBA3aHHbIX C (IU3UKOIA;

7) 3KONIOFMYECKOro BOCNMUTaHUSA:



MpUHUMNNANLHO [AesTeNIbHOCTHbIA XapaKTep [JaHHOro pasgena peanusyetcs
3a CYET TOro, 4TO 06y4yalol|Mecs BbINOMNHAT 3a4aHWus, B KOTOPbIX UM
npeanaraeTcs:

Ha OCHOBE MOJ/IYYEHHbIX 3HAHWIA pacrno3HaBaTb M HAyYHO OOBLACHATb
(hU3nYECKMe IBNEHUS B OKPYXKAIOLLE Npupo/e U NOBCEAHEBHOW XUN3HU;

MCNONb30BaTb HayYHble MeTOAbl UCCNEef0BaHUS (DM3NYECKNX SBMEHWUIA, B TOM
yncne AN NPoBepKW FrMNOTE3 U NOMYYEHUS TEOPETUYECKMX BbIBOAOB;

06bSACHATL Hay4Hble OCHOBbl Haub0nee BaXKHbIX AOCTUXKEHWUIA COBPEMEHHbIX
TEXHONOTUIA, HanpuMep, NPaKTUYECKOrO MCMNONb30BaHMA Pa3/IMYHbIX UCTOUYHUKOB
3HEPrMmn Ha OCHOBE 3aKOHa MPEBPALLEHNS M COXPAHEHMS BCEX M3BECTHbIX BUAOB
IHEPrun.



e —OpueHTauMa Ha NPUMeHeHWe (U3NYECKUX 3HaAHWI ANA pelleHns 3ajay B
06nacTv OKpyXawolWwen cpedbl, NNaHNPOBaAHUA MNOCTYNKOB W OLEHKM UX
BO3MOXXHbIX MOCNEACTBUIA AN OKPYXatoLEeW cpeabl;

e - 0CO3HaHMe rnobanbHOro xapakTepa 3KOMNOMMYECKMX MpPobneM n nyTen mx
peLleHuns;

e 8) agantauuMnm K M3MEHSKLWMMCA YCNOBUAM counanbHOW M MPUPOLHON
cpefbl:

* - TOTPeGHOCTb BO B3aMMOENCTBMW MNPWU BbINOSHEHUWN WCCNEA0BaHUA N
NPOEKTOB (PM3MYECKOW HanpaBneHHOCTN, OTKPbLITOCTb OMbITY W 3HaHUAM
APYTUX,

* - TOBbIWEHNE YPOBHA CBOEN KOMMETEHTHOCTU Yepe3 MpaKTUYECKYHo
NEATENbHOCTb;

* - NOTPE6HOCTb B (hOPMUPOBAHNM HOBbIX 3HAHWI, B TOM Yncne (hopMynnpoBathb
naen, NOHATUSA, TMNOTE3bl 0 HN3NUYECKMX 06BEKTAX U ABNEHUSIX;

* - 0CO3HaHue AenuUTOB COOCTBEHHbLIX 3HAHUI M KOMNETEHTHOCTEN B 061acCTy
hn3nKN;

* - T[JlaHUPOBaHuWe CBOEro pasBUTMA B MNPUOOBPETEHUN HOBbIX (U3NYECKUX
3HaHWIA;

e - CTPEM/IeHMEe aHaNNM3npPoBaTh U BbISBNATbL B3aMMOCBS3M NPUPOAbI, 06LLeCTBa U
3KOHOMMUKWU, B TOM YUKC/IEe C UCNONb30BAHNEM (DN3NYECKMX 3HAHWUIA,

* - OlEHKa CBOMX [AEWCTBUIA C YYETOM BMMAHUA Ha OKpYXXalouwyk cpegy,
BO3MOXXHbIX rnob6anbHbIX NOCNeACTBUN.

METATIPEAMETHBbBIE PE3YJIbTATbI

B pe3ynbTaTe OCBOEHWS MPOrpammbl MO (HM3MKE Ha YPOBHE OCHOBHOIO
06Llero o6pasoBaHus y o6ydarollerocs 6yayT chopMmpoBaHbl MeTanpeaMeTHbIE
pe3ynbTaThbl, BKAOYalOLME NO3HaBaTelbHbIE YHUBEPCA/bHbIE YUeOHble AeiicTBUS,
KOMMYHWKaTUBHbIE  YHUBEPCaNbHble  YyuyebHble  AeWCTBUS,  PErYyNATUBHbIE
YHUBepcasibHble YUYeGHble 1eACTBUS.

[Mo3HaBaTeNbHbIE YHUBEPCA/IbHbIE y‘-I66HbIe lCI,EI‘/JICTBI/IFl

EaSOBbIe]'IOFVI‘-IGCKI/IQ,CI,QVICTBI/IFIZ
e BbIABAATL W XapakKTepuU3oBaTb CYLLECTBEHHbLIE MPU3HAKNU 00bEKTOB

(ABNEHWIA);

* yCTaHaBNMBaTb CYLLECTBEHHbIA MPU3HaK Knaccugukaymm, oCHoBaHUS ana
0600LLEHNS N CPABHEHMS;

* BbISIB/IATb 3aKOHOMEPHOCTM U NPOTUBOPEUMS B pacCMaTpPUBaeMbIX (hakTax,
AAaHHbIX N HABNOAEHUSAX, OTHOCALLNXCA K PUINYECKUM SBNIEHUAM;

* BbIABNATb NPUYUHHO-CNEACTBEHHbIE CBA3M MPU U3YYEHUUN (PU3NYECKMX
SBMIEHWI 1 NPOLECCoB, AenaTb BbIBOAbI C MCMO/b30BaHNEM [efYKTUBHbIX
M MHAYKTMBHbIX YMO3aK/IOYeHWI, BbIABMUIaTb FMNOTE3bl O B3aMMOCBA3AX

CbI/ISI/I‘-IeCKVIX BENMNYUNH;



* CaMoOCTOATeNbHO BbIGMpaTb Ccnocob peleHnUs Yy4vyebHOW (HU3MYECKOW
3aflaun (CpaBHEHMe HECKOJ/IbKMX BapuaHTOB pelleHud, Bblbop Haubosnee
MOAXOAALLEr0 € YY4ETOM CaMOCTOATENbHO BblJENeHHbIX KPUTEPUEB).

Ba3oBble nccnefoBaTeNIbCKNE AeNCTBUSA:

*  UCNOJ/Ib30BATb BOMPOCHI KaK UCCNeA0BaTeIbCKUA UHCTPYMEHT MO3HAHWS;

* TMPOBOAUTbL MO CAMOCTOATE/IbHO COCTaB/IEHHOMY MJ1aHy OMbIT, HEC/IOXHbI
(M3nyeckMii 3KCNEepUMEHT, HebONbLIOe UccnefoBaHMe (PU3NYECKOTO
AB/IEHUS;

* OUEHMBATb Ha TMPUMEHMMOCTb W  [OCTOBEPHOCTb  UHGOpMaumio,
MOMYYEHHYIO B X0 UCCefoBaHUSA NN 3KCMEPUMEHTE;

* CaMOCTOATE/IbHO (DOPMY/INPOBATL 0000LLEHNA M BbIBOAbI MO pe3ysibTaTtam
NnpoBef&HHOro HabMOAeHNA, ONbITa, UCC/IE[0BAHUS;

* MPOrHO3MpoBaTb BO3MOXHOEe [JafibHelllee pasBUTMe  (DU3NYECKUX
MPOLLeccoB, a TakXe BblABUTaTb NPeAnonoXeHns 06 Ux pasBuTUM B HOBbIX
YCNOBMAX N KOHTEKCTAX.

Pa6oTa ¢ MH(opmaymei:

* MPUMEHATb pas/IMyHble METOAbl, MHCTPYMEHTbI M 3anpocbl MPU MOUCKEe U
oTbope MHMOpMaLUU WAN [aHHbIX C YYETOM MPEeLNOXKEHHOW Yy4yebHON
(hm3nyeckon 3agaun;

* aHa/n3MpoBaTb, CUCTEMATM3UPOBATb M MHTEPNPETMPOBaATb MH(OpPMAL IO
pasINYHbIX BUAOB 1 (DOPM NpefCcTaB/eHUs;

* CaMOCTOATE/NIbHO  BbIOMPaTb OMNTUMANbHYO  (OpMy  MNpeAcTaB/eHUs
MHpOpMaLUN U WANIOCTPUPOBATL PELUaeMble  334ayM  HeC/IOXHbIMU
cxemamu, guarpammamu, UHOW rpauKon n nx KOMOGUHaunaMu.

KOMMYHUKaTUBHbIe YHUBepPCasibHble y4ebHble JeNCTBUS:

* B X04e 06CYx[eHWs y4yeGHOro martepuana, pe3ynbTaTtoB 1ab0paTOPHbIX
paboT 1 NPOeKTOB 3a4aBaTb BOMPOCHI MO CYLLEeCTBY 06CY>KAaeMOW TeEMbI U
BbICKa3blBaTb W[AEW, HalefleHHble Ha pelleHue 3ajayn U nofaep>kaHuie
6naroXkenatenbHOCTU 06LLEHWS;

* COMOCTaBMIATb CBOW CYX[AEHWA C CYXAEHUAMU [PYTUX YYaCTHUKOB
avanora, 06Hapy>XusaTb pasinyme u CXOACTBO MO3NLNIA;

* BblpaXKaTb CBOK TOYKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTAX;

* ny6ANYHO NPeAcTaBNATb pe3y/ibTaTbl BbIMOHEHHOTO (PM3MYECKOro onbiTa
(3KcnepumeHTa, UccnefoBaHus, NPOEKTA);

* MOHWMaTb " MCMONb30BaThb npenMmMyLecTsa KOMaHZAHOM "
WHAWBUAYANIbHOW  paboTbl NpU  pPeLeHUM KOHKPeTHOW  (hr3M4ecKoi
npo6nemsl;

* MNPUHUMATbL LeNN COBMECTHOMN [eATe/IbHOCTW, OpraHu30BbIBaTbh [LEWCTBUA
Mo eé [OCTVDKEHWIO: pacnpefefaTb ponu, 06CYyXAaTb MPOUECChl U
pe3ynbTaTbl COBMECTHOW paboTbl, 0606L1aTb MHEHUS HECKO/IbKUX NIOAEN;

* BbINOJIHATHL CBOK 4acTb pPaboTbl, 4OCTUrad KayeCTBEHHOro pesysbTara no
CBOEMY HamnpaB/ieHUO W KOOPAUHMPYA CBOW [elCTBUMA C ApYyrumu
4/ieHaMu KOMaH[bl;



OLEeHMBaTb KauyeCTBO CBOEro BK/faja B OOLWWIA NPOAYKT MO KPUTEPUSsM,
CaMOCTOATENbHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOAENCTBUS.

PerynaTuBHble yHUBepcasibHble yUebHble AeiCTBUS

CamoopraHusauua:

BbIABNATb MPOG/EMbI B XWU3HEHHbIX M YUYeOHbIX CUTyauusx, TpebyroLimx
AN pelweHns n3nYecKnX 3HaHWi;

OPMEHTUPOBATbLCA B Pa3fInYHbIX  NOAXOAAX MPUHATUS  PeLueHui
(MHAMBMAYaNbHOE, MPUHATUE PELLeHWs B Tpynne, MPUHATUE peLueHWn
rpynmnon);

CaMOCTOATE/NIbHO COCTaB/MATb aNrOpUTM peLleHns n3nyeckol 3afayun umm
nnaHa WUccnefoBaHMsA C YYETOM WUMEKOLWMXCA PecypcoB U COOCTBEHHbIX
BO3MOXHOCTEeN, apryMeHTUpOBaTh NpeanaraeMble BapuaHTbl peLleHui;
AenaTb BbIGOP M 6paTb OTBETCTBEHHOCTL 3a peELUEeHMe.

CaMOKOHTPO/1b, SMOLNOHAS/IbHbI UHTENNEKT:

faBaTb afjeKBaTHYH OLEHKY CUTyauun n npegnaratb naaH eé N3MeHeHus:;
OOBACHATb  NPUUYMHLI  OOCTMIKEHMA  (HeAOCTUXKEHUSA)  pe3y/ibTaToB
[eATeNbHOCTU, faBaTb OLEHKY MPUOGPETEHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb (B TOM 4MCNE B XOf BbIMOSIHEHUS
(hm3nyeckoro umccnegoBaHMs  WAM  NPOEKTa) Ha  OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHUBLUMXCA CUTyauuil, YCTaHOB/IEHHbIX OLWWOGOK,
BO3HUKLINX TPYAHOCTENR;

OLleHMBaTb COOTBETCTBUE pe3yfibTaTta Lev 1 yCNoBUAM;

CTaBUTb Cebsi Ha MecTo APYroro YenoBeKa B XOfe cnopa wuau AUCKyccun
Ha Hay4HY0 TemMy, MOHUMaTb MOTUBbI, HAMEPEHUSA N NOTUKY APYTrOro;
Mpu3HaBaTb CBOE MpPaBO Ha OWMOKY MpuK peleHnn rU3ndecknx 3agad unm
B YTBEPXAEHMAX Ha Hay4YHble TEMbl M TaKOe XXe NpaBo 4pyroro.

NMPEAMETHBIE PE3YJIbTATbI

K KOHLy 06yueHunst B 7 Knacce npeaMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHe
[0MXHbI 0TpaXKaTb CPOPMUPOBAHHOCTL Y 06YUAOLLUXCSA YMEHWIA:

MCNONb30BaTb  MOHATMA:  (M3MYECKME U XMMWUYECKME  SABMEHWS,
HabnoAeHNe, 3KCMEPUMEHT, MOfENb, FMNoTe3a, eAnHULbl (U3NYECKMX
BE/IMYMH, aTOM, MOJIeKyNa, arperaTtHble COCTOSIHMS BeliecTBa (TBEpLoe,
XW[Koe, ra3o06pa3HOe), MexaHW4yecKoe [ABWMXeHWe (paBHOMEPHOe,
HepaBHOMEpPHOEe, MPAMONMHENHOE), TPaeKToOpUs, pPaBHOAENCTBYHOLLAS
cuna, aehopmayms (ynpyras, nnactmyeckas), HEBECOMOCTb,
cooblLuaroLmecs cocyabl;

pas3nuyaTb fBNeHUs (AU dy3ns, TennoBoe ABUXEHME 4YaCTUL, BELLECTBa,
paBHOMEPHOe  [BWXEeHWe, HepaBHOMEpPHOE  [ABWXEeHWe,  UHepuus,
B3aMMOJeNCTBME Tef, paBHOBECME TBEPAbIX Ten C 3aKpennéHHOW OCbio
BpalleHnsa, nepejaya [faBneHUs TBEPAbIMU TenaMu, XUAKOCTAMU U



rasamy, aTMocepHoe [JaBfeHWe, NnaBaHWe Ten,  MpeBpaLleHus
MeXaHWYecKol 3Heprum) no ONUCaHMK WX XapaKTePHbIX CBOWCTB M Ha
OCHOBE OMbITOB, IEMOHCTPUPYIOLLNX JaHHOE (hM3NYECKOE SBNEHNE;
pacro3HaBaTb MPOSIB/IEHNE  W3YUYEHHbIX  (DU3NYECKUX  SBNEHWUA B
OKpY)XXalllem Mupe, B TOM uucne (U3NYeckume sIBNeHWS B NpuUpoje:
MPUMEPbLI ABUXKEHUS| C Pa3IMUYHbLIMU CKOPOCTSAMU B XKMBOW W HEXMBOI
npupoe, [AeicTBME CUNbl TPEHWUS B MPUPOAE U TeXHWUKe, BAUSHUE
aTMOC(hepHOro AaBNeHWs Ha XXMBOW opraHu3m, nnaBaHue pbl6, pblyarn B
Tene 4yenoBeka, NPU 3TOM NEPEBOAUTb NPAKTUUYECKYI 3afady B yUYebHYto,
BbIZENATb CYLLECTBEHHbIE CBOWCTBA (MPU3HAKN) HN3NUYECKUX SBNEHWIA;
ONMUCLIBaTb M3YyUeHHble CBOWCTBA Ten U (DU3NYECKNE SIBMEHUS, UCMO/b3Ys
(m3nyeckne BeNMUMHbI (Macca, 0O6bLEM, NMOTHOCTb BeLLECTBa, BPEMS,
MyTb, CKOPOCTb, CPEAHSIS CKOPOCTb, CMMA YNPYrocTh, cuna TsXXecTu, BeC
Tena, Ccwuna TpeHus, pAaBneHue (TBEPAOro Tena, >XWAKOCTWU, rasa),
BbiTa/KMBalOLLasA cuia, MexaHuMyeckas paboTa, MOLWHOCTb, MEYO CWbI,
MOMEHT CUMbl, KOIMAULUMEHT MNOME3HOro [AeiiCTBMS  MeXaHWU3MOB,
KMHETUYECKAs U MOTeHUMaNbHass 3Heprus), npu OnucaHUM NpPaBUbHO
TpakToBaTh  (YU3NYECKUA  CMbICN  WUCMONMb3YEMbIX  BEAUYUH, KX
0603HAYEHNS U eVHULIbI (PU3NYECKUX BEUYMH, HAXOAWUTb (OPMYIbI,
CBA3bIBAOLIME [JAaHHYIO (DU3NYECKYIO BENNYMHY C APYrMMU BENUUYMHAMM,
CTPOUTL FPaUKM N3YUYEHHbIX 3aBUCMMOCTEN (PU3NYECKUX BEMNYNH;
XapaKTepun3oBaTb CBOCTBA Ten, (U3MYECKMe SABNEHUS W MPOLECChI,
MCNONb3ys MpaBuna CMOXeHUs cun (BAONb OJHOW NpsMOii), 3aKoH ykKa,
3aKoH [ackans, 3akoH Apxumefa, NpaBuIo paBHoBecus pbluara (610Ka),
«30/10TOE MPaBUIO» MEXaHWUKW, 3aKOH COXPaHeHUs MeXaHWYecKol
3HepruM, npuv I3TOM [AaBaTb CNOBECHYH (OPMYMPOBKY 3aKOHa W
3anucbiBaTh €ro MaTeMaTUUeCKOe BbiPaXKEHUE;

06bACHATL (PU3NYECKNE SABNEHNS, NPOLIECCHI 1 CBOWCTBA Te/, B TOM YMCNE
M B KOHTEKCTE CUTyalUil NpaKTUKO-OPUEHTMPOBAHHOIO XapaKTepa:
BbISIBNIATb MPUYNHHO-CNEACTBEHHbIE CBSA3W, CTPOUTb 0ObACHEHUE U3 1-2
NOTNYECKUX LLIAroB C ONOpoi Ha 1-2 U3y4YeHHbIX CBOMCTBA (IM3NMUECKUX
SIBNEHUIA, PU3NYECKNX 3aKOHA UM 3aKOHOMEPHOCTMW;

pelaTb pacyéTHble 3afaunm B 1-2 [AeilcTBMS, WUCMONb3ys 3aKOHbl U
(opMynbl, CBsi3biBalOLiNE (U3NYECKME BENNUYMHBI: Ha OCHOBE aHanim3a
YCNOBUS 3afia4um 3anncbiBaTb KPaTKOe YCNoBMe, NOACTaBNATb (hM3nUecKue
BE/IMUMHbI B (DOPMY/Nbl U MPOBOAWUTL PACUETbI, HAXOAWUTb CMPaBOYHbIE
[aHHble, HEO6XOANMbIE ANt PelleHus 3a4ad, OLEeHMBATb PeaMCTUUYHOCTb
MONYYEHHOWN (hU3NYECKOV BENNUUHDI;

pacno3HaBaTb MNpPOGMEMbI, KOTOpPble MOXHO PeWwuTb Npu  MOMOLLY
(M3MYEeCKMX METOA0B, B OMMUCAHNUN UCCNEA0BaHMS BblAeNsTb NPOBEPSieMOoe
npeanonoxeuue  (runotesy),  pasnuMyaTb UM MHTEPNPETMPOBAThH
MONYYEHHbI pe3ynbTaT, HaxoAuTb OLWKOGKM B XOAe OMbITa, [Aenathb
BbIBOAbI MO €ro pesynbraTam;



NPOBOAWUTL  OMNbITbl MO  HAaGMOAEHUIO  (PU3NYECKUX  SABMEHUA UK
(hM3MYECKUX CBOMCTB Ten: (hopmynupoBatb npoBepsiemble
nNpeanonoXeHus, cobmnpatb YCTaHOBKY U3 NPeaoXKeHHOro 060pyL0BaHuS,
3anucbiBaTb X0 OMNbiTa U (POPMYIMPOBaTh BbIBOALI;

BbIMOMHATL MpsAMble W3MEPEHWs pPacCTOAHUS, BPEMEHW, MaccCbl Tena,
06béMa, cunbl M Temnepatypbl C WCMNO/Mb30BaHWEM aHanOroBbIX U
UMGppPOBbIX NpMOBOPOB, 3anucbiBaTb MOKa3aHWA MNPUOOPOB C YYETOM
3aflaHHOM abCOoMIOTHOM MOrPEeLHOCTU U3MEPEHNIA;

NMPOBOAUTL MCCNeAoBaHNe 3aBUCMMOCTU O4HON (DU3MYECKON BENNUYMHBI OT
APYroin C WCNOMb30BaHMEM MNPSAMbIX W3MepPeHuii (3aBUCUMOCTU MyTU
paBHOMEPHO ABWKYLLEroca Tefla OT BPEMEHW ABVKEHWS Tena, Cuibl
TPEHUSA CKOMbXEeHUs OT Beca Tena, Kayectsa 06paboTKM MOBepXHOCTEN Ten
N HE3aBUCMMOCTW CUJIbl TPEHUSA OT Naowagn CONPUKOCHOBEHUS TeN, CUNbI
YyNpyroctu OT YANMHEHUS NPYXWHbI, BblTa/KMBaKOLWEN CUMbl OT 06bEMa
MOrPY>XEHHOM YacTh Tena v OT MJOTHOCTU XUAKOCTKU, e€ He3aBMCUMOCTM
OT MAOTHOCTW Tena, OT rNyOWHbI, Ha KOTOPY MOrPY>XeHO Teno, yCnoBui
nnaBaHUs Ten, YCNOBWIN paBHOBeCUS pblyara uM 6/10KOB), y4yacTBOBaTb B
NaHWpPoBaHUM  y4ebHOro UccnefoBaHMa, cobupaTb YCTAHOBKY MU
BbINOMHATL U3MepPeHUus, crefys NpeanoXXeHHOMY nnaHy, (UKCMpoBaTtb
pesynbTaTbl MOAYYEHHOM 3aBUCUMMOCTM (IM3NYECKUX BEANYUH B BUAe
NpeanoXeHHbIX Tabnuy, U rpa@ukos, AenaTb BbIBOAbl MO pe3ysibTaTam
nccnefoBaHus;

NMPOBOANTL KOCBEHHble W3MEPEHUs (PU3NYECKUX BeNMYMH (NJIOTHOCTb
BEWEeCTBA >KWAKOCTM W TBEPAOro Tena, cuna TPEHUA CKOMbXeHUS,
[aBfieHne  BO34yXa, BblTankuMBawwas cuna,  AencTBylolWas  Ha
MOrpy>XEHHOE B >KWAKOCTb TeNno, KO3PMUUMEHT MONE3HOro AeincTBus
MPOCTbIX MEXaHW3MOB), Cneays npeasoXKeHHON WHCTPYKUMU:  Npw
BbIMO/IHEHUWN WU3MEPEHWNIA cobupaTb 3KCNEPUMEHTANbHYKO YCTaHOBKY U
BbIYUCNIATb 3HAYEHME NCKOMOW BE/IMUNHBI;

cobntogatb npaeuia TEXHWKKN 6e3onacHOCTM npu paboTe ¢ n1abopaTopHbIM
060pya0BaHMEM;

yKasblBaTb MPUHUUNbLI JEACTBUA NMPUOOPOB M TEXHUYECKUX YCTPOMNCTB:
BeCbl, TepMOMETp, [AMHaMOMeTp, cooblliarouimecs cocyfnbl, 6apometp,
pblyar, NoABMXHbIA 1 HENOABWKHbIA 6/10K, HaK/IOHHAA MI0CKOCTb;
XapakTepnsoBaTb  NPUHUWUNbLI  AEACTBUS  U3YYEHHbLIX NPUOOPOB ¥
TEXHMYECKUX YCTPOWCTB C ONOPONK Ha WX onucaHus (B TOM uYUChe:
MNOALIUNHUKNA, YCTPOMNCTBO BOAOMNPOBOAA, TrMApaBAWYECKMii  npecc,
MaHOMETp, BbICOTOMEp, MOPLUHEBOW HacoC, apeoMeTp), UCNOMb3ysa 3HAHUSA
0 CBOMCTBaX (hpM3NYECKMX ABMEHUIA U HeobXoAuMMble (hU3MUYECKME 3aKOHbI
N 3aKOHOMEPHOCTH;

NpuMBOAMTL  NpuMmepbl  (HaxoauTb  MHMOpMauuMi 0  npuMepax)
MPaKTUYeCcKOro MCNonb30BaHUS (U3NYECKUX 3HAHWIA B MOBCEAHEBHOW
XU3HKU Ana obecneyeHns 6e30MacHOCTM Npu obpalleHnn ¢ npubopamu u



TEXHUYECKMMM YCTpPOCTBaAMU, COXpPaHeHUS 340p0BbA U CO6GNHOAEHUSA
HOPM 3KO/IOFMYEeCKOro NOBEeAEHNSA B OKpPYXalL e cpege;

oCyw,ecTBNATbL OT60pP WMCTOYHMKOB MHDoOpMauunm B WHTepHeTe B
COOTBETCTBUMN C 3afjaHHbIM MOUCKOBbLIM 3aMpPOCOM, HAa OCHOBE MMEK L NXCA
3HaHWIA N NYyTEM CpPaBHEHUSA pas/INYHbIX WUCTOYHUKOB BbIAEeNATb
MHopMauuto, KoTopas SABNSAETCA MNPOTUBOPEUYUBON UMAM MOXEeT O6blTb
HeLOCTOBEPHOMN;

MCNonb30BaTb NPU BbIMOMTHEHUN YUYeOHbIX 3afaHWUii HAYUYHO-MONYNAPHYHO
nnTepaTtypy (M3NYECKOro COAep>XaHWs, CnpaBOYHbIE MaTepuansbl,
pecypcbl ceTn VHTepHeT, BnajeTb NpuémamMm KOHCNEKTMPOBAHMA TeKCTa,
npeo6pasoBaHMs MHGOPMaLUN N3 OAHOV 3HAKOBOW CUCTEMbI B APYryHo;
C034aBaTb COOCTBEHHbIE KpaTKne nncbMeHHbIE U YCTHLIE COOﬁU.I,eHI/IFI Ha
OCHOBe 2-3 UCTOYHWKOB MHGOPMauLnM (PU3NYECKOro cofep)kaHus, B TOM
yucne ny6nMyHO Aenatb KpaTKMEe COO0OLLEHMA O pesy/nbTaTax MPOEKTOB
WAW  Y4YeOHbIX WUCCNeaoBaHWn, Mpu 3TOM [PamMOTHO UCMOMb30BaTb
M3YUYEHHbI NOHATUWHLIA annapaT Kypca (U3WKW, COMNPOBOXAaTb
BbICTYMNNEHME NPe3eHTaLNeN;

MPX BbIMONHEHUN Y4YeOHbIX MNPOEKTOB W WCC/efOBaHMIA pacnpepensitb
00653aHHOCTM B rpynne B COOTBETCTBUM C MNOCTaBAEHHLIMW 3afjavyaMWu,
cnegnTb 3a BbIMOJIHEHWEM TJ/1aHa AeﬁCTBMVI, afleKBaTHO OLUEeHWNBaATb
COOCTBEHHbIN BK/aj B [OEeATENbHOCTb rpynmnel, BbICTPanBaTb
KOMMYHUKaTUBHOE BB&I/IMO,CI,EVICTBI/IG, YUnTbiBad MHEHNE OKPYXaloLNX.

K KOHLy 06yueHunst B 8 Knacce npeiMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHe
[O/MKHbI 0TPaXkaTb CHOPMUPOBAHHOCTbL Y 06YUALLNXCSA YMEHWNIA:

MCNONb30BaTb MOHATUA: Macca U pa3Mepbl MOMEKY/, TEMOBOE [ABUXEHUNE
aTOMOB W MOJIEKY/, arperaTHble COCTOSHWA BelllecTBa, KpUCTaNINYecKume u
aMOp(Hble Tena, HacbIWEHHbIA W HEHAaCbIWEHHbIA Map, BNaXHOCTb
BO3dyXa, TemnepaTypa, BHYTPEHHSAS 3Heprus, TEenJ0BOW ABUraTeNb,
3N1EMEHTAaPHbIN 3MEKTPUYECKUIA 3apsf, 3NEKTPUUYECKOe Nose, NPOBOAHUKN
N AU3NEKTPUKN, MOCTOAHHbIA 3NEKTPUYECKNIA TOK, MarHUTHOE MNOofe;
pasnnyaTb ABMEeHMA (TENI0BOe pacluMpeHue U cxaTue, Tenaonepegava,
TEN/0BOe paBHOBECWMe, CMaynBaHWe, KanunsipHble SIBAEHUS, UCNapeHue,
KOHAeHCaUuns, nnaeneHune, Kpuctannusaums (OTBEpPAEBaHUE), KUMEHUeE,
Tennonepegaya (TennonpoBOAHOCTb, KOHBEKLMS, N3ny4yeHune),
3ANeKTpu3auunsa Ten, B3aMMOAENCTBME 3apsanoB, AEUCTBUS 3NEKTPUYECKOTO
TOKa, KOPOTKOE 3aMblKaHue, B3aUMOAENCTBME MAarHWUTOB, [AeWCTBME
MarHMTHOro nonsi Ha NPOBOAHMK C TOKOM, 3/IEKTPOMArHMTHas UHAYKLWSA)
MO OMNUCaHUK WX XapaKTepHbIX CBOWNCTB M Ha OCHOBE OfbITOB,
NEMOHCTPUPYHOLLMX AaHHOE (hU3NYECKOE SIB/IEHUE;

pacrno3HaBaTb MNPOSIBIEHWE  U3YUYEHHbIX  (U3NYECKUX  AB/IEHUA B
OKpyXXaloliem Mupe, B TOM uYucne (U3MYECKMe SABNEHUS B MPUpPOSE:
MOBEPXHOCTHOE HATSXKEHWE W  KanWnspHble $SBMEHUS B NPUPO/E,
Kpuctannbl B npupoge, wusnyyeHuve CofHua, 3amep3aHWe BOLOEMOB,



MOpCKue 6pu3bl, 06pa3oBaHMe poChl, TYMaHa, NHes, CHera, afeKTpuYeckKme
SBNEHNS B aTMoOC(epe, 3NEKTPUYECTBO XXMBbLIX OPraHM3mMoB, MarHUTHOE
none 3emnu, Apend MOMAOCOB, POSib MarHUTHOrO MNOMA ANA XXU3HU Ha
3emne, NONSAPHOE CUAHME, NPU 3TOM MEPEeBOAUTb NPAKTUYECKYHO 3adady B
yuyebHY0, BbIAeNATb CYLIECTBEHHbIE CBOWCTBa (MPU3HaKM) (PU3NUYECKMX
ABNEHUN;

ONMCbIBaTb M3YUYEHHbIE CBOMCTBA TeNn U (hU3NYECKUE ABMEHUS, UCMOMb3YS
(hn3myeckme BennMUMHbI (TemnepaTtypa, BHYTPEHHAS 3HEPrus, KONUYecTBO
TEeNnoTbl, YyAenbHas TennoéMKOCTb BellecTBa, YAenbHas TennoTa
NnaBneHns, yaenbHas TennoTa Mapoobpa3oBaHusl, YyAenbHas TenaoTa
cropaHuss TonnauBa, KO3M(UUMEHT MONE3HOro [AeNcTBUS TensoBOWA
MallWHbl, OTHOCUTE/NIbHAs BMAXHOCTb BO3AyXa, 3NEKTPUYECKUIA 3apsf,
cuna TOKa, 3MeKTPUYECKOe HanpsikeHwue, CONpoTUB/IEHME MPOBOAHUKA,
yAeNnbHOe  COMPOTUBNEHWE  BELLECTBA], pabota MU MOLLIHOCTb
3NEeKTPUYEeCKOro Toka), MpuM  ONucaHUM  NpaBWIbHO  TPaKTOBaTb
(hPM3MYECKNIA CMbICT UCMONb3YeMbIX BENYMH, 0603HAYeHUA U efuHULbI
(hU3NYECKUX BENNYUH, HaxXoAUTb (OPMY/bl, CBA3bIBAKOLUIME AAHHYHO
(hM3NYECKYD BEAMUYMHY C APYTMMW BeWYMHAMKU, CTPOUTb rpadunKu
N3yYEHHbIX 3aBUCUMOCTEN IU3NYECKNX BENTUYMH;

XapakTepusoBaTb CBOWCTBa Tef, (M3MYECKMe SABEHUS W MNPOLECCHI,
MCNONb3ys OCHOBHbIE MOMIOXEHUS MOMEKYNAPHO—KUHETUYECKON Teopum
CTPOEHMA BellecTBa, NPUHLMN Cyneprno3numm nonein (Ha KavyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsiga, 3akoH Oma [Ana yvacTka Lenn, 3aKoH
hxoynsa-J/leHua, 3aKOH COXpaHeHUs 3HeprumM, npu 3TOM AaBaTb
CNOBECHYI (hOPMY/NMPOBKY 3aKOHa W 3anucbiBaTb €ro maTemMaTuyeckoe
BbIPaXXEHUE;

00BbACHATL (PM3MYECKMe npoueccbl M CBOMCTBA Ten, B TOM 4ucie U B
KOHTEKCTE CUTYyalUWnin NPakTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISIBNATb
NPUYMHHO-CNEACTBEHHbIE CBA3WN, CTPOUTL 00bSAICHEHME N3 1-2 NOrMYECKUX
laroB ¢ onopoM Ha 1-2 M3y4yeHHbIX CBOWCTBA (U3NYECKMX SIBMIEHUMN,
(hM3NYEeCKUX 3aKOHOB NN 3aKOHOMEPHOCTEW;

pelwlaTb pacyéTHble 3ajauynm B 2—3 AeWCTBUSA, WCNOMb3ys 3aKOHbl W
(hopMynbl, CBA3bIBaKOWIME (U3NYECKME BEMUYMHBI: Ha OCHOBE aHanunsa
YCNOBUSA 3afayy 3anucbiBaTb KpaTKOe YCNOBWE, BbISIBNATbL HEAOCTaToOK
NaHHbIX AN peleHnMs  3adadun, Bbl6GMpaTb 3aKOHbI U (DOPMYIbI,
HeobXxoAnMble [ANA €€ pelleHus, NPoBOAMTb PacyéTbl U CPaBHUBATb
NO/IyYEHHOE 3HauyeHne HN3NYECKON BEMNYNHBI C U3BECTHLIMMW JaHHbIMU;
pacrno3HaBaTb MNPo6/MeMbl, KOTOPble MOXHO pPewunTb Npu NoMOoLLM
(hM3MYECKMX MeTOLOB, MCMONb3ys OMNMcaHuMe WCcnefoBaHUs, BblAeNATb
npoBepseMoe MPeanosioXKeHne, OLeHMBaTb MPaBWU/IbHOCTb  MOpsAAKa
NpoBeAeHNs NCCNef0BaHWUs, AeNnaTb BbiBOAbI;

NPOBOAMTL  OMbITbl  MOHAOMOAEHUD  (PU3NYECKUX SABNEHUA  UN
(hM3MYECKMX CBOMCTB TeN (KanunnspHble ABNEHUSA, 3aBUCUMOCTb AaB/eHNA



BO3/lyXa OT ero 06béma, TemnepaTypbl, CKOPOCTM MpoLecca OCTbIBaHUSA 1
HarpeBaHuMs nNpu W3Ny4YeHUU OT LUBeTa wu3nydvarowein (noraowiaroLlei)
MOBEPXHOCTU, CKOPOCTb MCMapeHUs BOAbl OT TeMMnepaTypbl XUAKOCTU K
nnowaan eé nOBEPXHOCTWU, 3MeKTpu3aumsa Ten W B3aMMOfEiCcTBUe
3NEeKTPUYECKNX 3apsaAoB, B3aMMOAENCTBME MOCTOSAHHbIX MarHMTOB,
BU3yanu3aumns MarHUTHbIX MOMe MOCTOSSHHbIX MarHUTOB, AencTBuA
MarHUTHOro Mons Ha MPOBOAHUK C TOKOM, CBOWCTBA 31eKTPOMArHuTa,
CBOICTBA 3/MeKTpoABMUraTens MOCTOAHHOIO TOKa): (opMynupoBaTb
npoBepsieMble MPeAnonoXeHuns, cobupatb YCTaHOBKY M3 MPEAN0XEeHHOro
060pya0BaHMA, ONUCbIBaTb X0/ OMbITa U (HOPMY/IMPOBATbL BbIBOAPbI;
BbINOMHATL  MpsAMble  U3MepeHUss  TemnepaTtypbl,  OTHOCUTENbHOI
BNAXHOCTW BO3AyXa, CWAbl TOKa, HaMpsHXKEHWS C MCMNOMb30BaHWEM
aHanoroBbiX NPUOOPOB M AATYMKOB (DM3MUYECKUX BEMYMH, CPaBHUBATb
pe3ynbTaThl U3MEPEHUIA C YYETOM 3ajaHHOI abCONKOTHON MOrPeLHOCTH;
NPOBOANTbL UCCNeAoBaHNe 3aBUCMMOCTUN OfHOI (hN3NYECKON BENNYMHBI OT
APYron C  WCMNONb30BaHMEM  MPSIMbIX  M3MEPEeHU  (3aBUCUMOCTb
CONPOTUBNEHNS MPOBOAHMKA OT €ro [AAWHbI, NAolWaAn MonepevyHoro
CeYEeHNSa 1 yeNbHOro CONPOTUBMEHNS BeLLeCTBA NPOBOAHMNKA, CU/bl TOKA,
MOyLIero 4yepe3 MPOBOAHUK, OT HaMpPsHXKEHWS Ha  MPOBOJHMKeE,
nccnefoBaHMe MOCMEAOBATENbHOrO W MapannenbHOro  CoeAVHEHWIA
MPOBOAHWKOB): NMaHMPOBaTb WCCNeAOBaHWE, COOMPaTb YCTAHOBKY U
BbIMO/IHATb W3MEPEHMUs, Cneays nNpeanoXeHHOMY nnaHy, (UKCMpPOBaThb
pe3ynbTaTbl MOMYYEHHOW 3aBUCMMOCTM B BuAe Tabnuy U rpaduKkos,
Aenatb BbIBOAbI MO pe3ynbTaTaM UCCe0BaHUS;

MPOBOAUTL KOCBEHHblE W3MEPEeHUs (PU3NYECKMX BeNnUnH (yaenbHas
TENNOEMKOCTb BellecTBa, COMNPOTWB/IEHME MPOBOAHMKA, paboTa W
MOLLLHOCTb 3MEKTPMYECKOr0 TOKa): MaHMpPOBaTb M3MepeHus, cobupaTb
3KCMepUMeHTaNbHYH YCTAHOBKY, Creays MPeanoXXeHHOW WHCTPYKUUW, U
BbIUMCNATb 3HAYEHNE BENINYNHBI;

cobnogatb NpaBuna TEXHUKK 6e30macHOCTV Npu paboTte ¢ nabopaTopHbIM
060py0BaHMEM;

XapaKTepn3oBaTb MPUHUWNbI  AEACTBUS  WU3YYEHHbIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOli Ha WX onucaHus (B TOM uYUCHE:
cucTema OTOMIEHUS AOMOB, FUTFPOMeETP, napoBasi TypOwuHa, amnepmeTp,
BO/IbTMETP, CUYETUMK 3MEKTPUUYECKOM 3SHEPruu, 3NeKTPOOCBETUTENbHbIE
Npubopbl, HarpeBaTeNbHble 31eKTPONPUOOPLI (MPUMEPbI), 3NeKTpUYecKne
NpefoXpaHMTEeNn, 3NeKTPOMarHuT, 3NeKTPOABMraTeNb NOCTOSSHHOIO TOKA),
MCMNOMb3yS 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBMEHWUIA U HEOOXOAUMbIE
(hn3myeckKme 3aKOHOMEPHOCTH;

pacrno3HaBaTb MPOCTble TEXHWYECKUE YCTPOCTBA W U3MEPUTE/bHbIE
npubopbl MO CXeMaM W CXEMaTUYHbIM  pPUCYHKaM  (KMAKOCTHbII
TEPMOMETP, TEPMOC, MCUXPOMETP, FTUTPOMETP, [ABUraTeNlb BHYTPEHHErO
cropaHusi, 3MeKTPOCKOM, PeocTaT), COCTaBNATb CXeMbl 3MEKTPUUYECKUX



Lenen ¢ nocnegoBaTelbHbIM WM NapanfiefibHbiM COeAUHEHMEM 3/IEMEHTOB,
pasnmyas yc/rioBHble 0603HaYEHNS 3/IEMEHTOB 3/IEKTPUYECKMX Lienemn;
npuBOAUTL  NpuMepbl  (HaxoAUTb  WHGOpMaUMIO O  MNpuUmepax)
NPakTUYeCKOro WCMNo/b30BaHUA (MU3NYECKUX 3HaHWIN B MNOBCELHEBHOW
XU3HN onsA obecneyeHns 6e3onacHOCTU Npu obpalleHun ¢ npuéopamu u
TEXHUYECKUMM YCTPOMCTBAMWN, COXPaHEHWUS 3040pOBbS W cobNOAeHUN
HOPM 3KOI0TMYEeCKOro NOBeAEeHUS B OKPYXXatoLLein cpese;

OCYLLeCTBMATbL MOUCK WHGpopMauum  U3NYECKOro cogepXaHus B
NHTepHeTe, Ha OCHOBE WMEKOLWMXCA 3HAHUA U NYTEM CpaBHEHUS
[AOMNOMHUTE/NbHBLIX ~ UCTOYHMKOB  BbIAENATb  MHGOpPMauUuto,  KoTopas
SABNSAETCA MPOTMBOPEYMNBOIN UM MOXKET ObITb HEAOCTOBEPHOW;
MCNO/b30BaTb MPW BbIMOSHEHUMN YYeOHbIX 3aflaHNIn Hay4YHO-NONYNAPHYIO
nutepatypy  (PU3MYecKOro cofepXkaHwsi, CrpaBO4YHble  MaTepuansl,
pecypcbl ceTn VIHTepHeT, BnajeTb NpUéMamm KOHCMEKTUPOBaHUS TeKCTa,
npeo6pa3oBaHNs UHHOPMALIUM U3 OAHON 3HAKOBOW CUCTEMbI B APYTYHO;
co3faBaTb COOCTBEHHbIe MUCbMEHHbIE W KpaTKuWe YCTHble CO0OLEeHNS,
o6obuwas MHPOpMaUUKD U3  HECKObKMX MWCTOYHUKOB  (hM3NYECKOro
colepXXaHusi, B TOM uucne nyo6nMYHO nNpeAcTaBNATb pe3ynbTaThl
MPOEKTHOW WU UCCNeaoBaTe/IbCKOW AeATeNbHOCTU, NPU 3TOM FPamOTHO
MCNOMb30BaTb W3YUYEHHbI MOHATWWAHBLIA  annapat Kypca (Qu3mnku,
COMNPOBOXAaTb BbICTYMN/NEHME Npe3eHTaLNei;

NP BbIMNOMIHEHUN YYeBHbIX MNPOEKTOB W WUCCNeAOoBaHUA (U3NYECKNX
npoueccoB pacnpefenatb 0683aHHOCTM B rpynne B COOTBETCTBUM C
MOCTaBNEHHbIMW 3aZadyamu, CnefuTb 3a BbIMONHEHWEM MaHa AenCcTBUI 1
KOPpPeKTUpoBaTb €ro, afeKkBaTHO oOleHMBaTb COOCTBEHHbLIA BKNaj B
AeATeNbHOCTb rPynnbl, BbICTPanBaTb KOMMYHWUKATUBHOE B3aMO/ENCTBIE,
NPosIBNSA FOTOBHOCTb paspellaTb KOHPANKTBI.

K KOHLy 06y4eHusi B 9 Kiacce NpeaMeTHble pe3ynbTaTbl Ha 6a30BOM YpOBHe
[0/KHbI 0TPaXaTb COPMUPOBAHHOCTb Y 06YUAKOLLMXCSH YMEHNIA:

MCMONb30BaTb MOHATWSA: CUCTEMa OTCYéTa, MaTepuanbHas TOuKa,
TPaeKTopus, OTHOCUTENIbLHOCTb MEXaHWUeCKOro ABWXKeHUs, Aethopmalius
(ynpyras, nnacTuuyeckas), TPeHWe, LEeHTPOCTPEMUTENbHOE YCKOPEHMe,
HEBECOMOCTb W Neperpysku, LEHTP TSXKeCTW, abCoNoTHO TBEPAOe Teno,
LLEHTP TsXKecTU TBEPAOro Tena, paBHOBECUe, MeXaHMueckue KonedbaHus u
BO/IHbI, 3BYK, WH(Pa3ByK W YynbTpa3ByK, 31eKTPOMarHUTHbIE BO/HbI,
LUKana 3neKTPOMarHUTHbIX BO/MH, CBET, 6/IM30PYKOCTb M AaNbHO30PKOCTb,
CMEKTPbl UCMYCKaHWUS W NOFNOLULEHUS, aNbha-, 6eTa- U raMMa-u3nyyeHus,
M30TOMbI, AAEPHAs SHEPreTUKa,;

pasnuuyaTb fBNeHUs (PaBHOMEPHOE W HepPaBHOMEPHOE MPSIMONUHENHOE
ABUXEHNE, PaBHOYCKOPEHHOe MNPSMONMHENHOe ABMXEHWE, CBOGOAHOE
nageHne Ten, paBHOMEPHOE [BUXEHWE MO OKPY>KHOCTU, B3aMMOAeCTBUE
Ten, peakTMBHOe [BWKEHWe, KonebaTeNbHOe [ABWKEHME (3aTyxarouine K
BbIHY)/1€HHble KONnebaHus), pe3oHaHC, BO/IHOBOE [ABMXXEHWE, OTpaXKeHue



3ByKa, MPsIMO/INHEeliHOE pacnpoCTpaHeHWe, OTpPaXKeHMe W NpenomMaeHue
cBeTa, MO/THOE BHYTPEeHHEe OTPaXKeHWe CBeTa, pa3nioXeHne 6en0ro ceeta B
CNEKTP W CNOXEeHWe CNeKTpalibHbIX LBETOB, [AUCNepcUs  CBeTa,
ecTeCTBEHHAA pPagMO0aKTUBHOCTb, BO3HWKHOBEHMWE JINHEYATOro cnekTpa
N3NYyYEHNA) MO ONUCAHUIO UX XapaKTePHbIX CBONCTB M Ha OCHOBE OMNbITOB,
AEMOHCTPUPYHOWNX faHHOE (PMU3NYeCKOe SABEHNE;

pacrno3HaBaTb MNPOAB/IEHNE  U3YUYEHHbIX (U3NYECKUX  ABJIEHUA B
OKpyXawuem mupe (B TOM 4ucne (uanyeckue sBNEHUA B NPUPOAE:
NPUANBbLI U OTNINBLI, ABMXXeHUe nsaHeT CONHEYHOW CUCTEMbI, peaKTUBHOE
ABVXEHWE D>KMBbIX OpPraHM3mMoB, BOCNPUSATUE 3BYKOB J>KWUBOTHbIMMU,
3emneTpsaceHne, CeNcMMYecKMe BOJIHbI, LyHamu, 9X0, UBeTa Ten,
onTU4YecKMe SABNEHUS B MNpupoge, 6monornyeckoe aeiicTBme BULMMOTO,
ynbTpanoneTtoBoro UnU pPeHTreHOBCKOr0 W3M1y4YeHWUW, eCcTeCTBEHHbIN
pagnoaKTUBHbIA (OH, KOCMMWYECKME Ny4un, pajuoaKTUBHOE WU3Y4YeHUe
NPUPOAHbLIX MWHEpPanoB, [feNCTBME pPafMOAKTUBHbIX WU3TYYEHUA Ha
OpraHmsm u4enoBeKka), NpuM 3TOM MNepeBOAMTb MNpPaKTMUECKyl 3agadvyy B
y4yebHYO, BblAeNsaATb CYUW,ECTBeHHble CBOWCTBA (MPM3HAKWN) PU3NYECKUX
ABNEHUN;

onuncbliBaTb N3YYEHHLIE CBOWCTBaA TeNn n CbI/ISI/ILIeCKI/Ie ABNEHNA, UCIMOMNb3YA
CbI/I3I/IHECKI/Ie BETNYUNHDbI (Cpe,ﬂ,HFIFI N MIrHOBeHHad CKOPOCTb Tena Mnpu
HepaBHOMEPHOM [ABWXEHWWN, YCKOpeHue, NepemelieHne, nyTb, YrioBas
CKOPOCTb, Cuna TPeHWs, cuia YNpyrocTu, cuaa TAXKECTU, YCKOpeHue
CBOGO,EI,HOFO nageHnda, Bec Tena, WMMNyAbC Tena, WMNYJNbLC CUbI,
MeXaHN4YecCcKasd pa60Ta N MOLWHOCTb, MOTEHUWaNbHaA 3HEPIrna Tena,
NOAHATONO0 Haj MOBEPXHOCTbHKO 3eMJIM, NMOTEHUWa/lbHAA 3HEPIruA CXKaTom
NPY>XXWHbI, KWHETUYECKad 3HEepPrnd, TnMojsHad MeXaHWU4YeCKad SHeprud,
nepmnog " 4actoTa K0ﬂ66aHI/II7I, ONHa BOJIHbI, TPOMKOCTb 3BYKa W BbICOTa
TOHa, CKOPOCTb CBeTa, MokKasaTe/lb MPenoMeHUsa cpefbl), NPy onucaHun
MNpaBn/IbHO TPaKTOBATb d)I/I3I/ILIeCKI/IIZ CMbIC/ZT MUCMOJIb3YyEMbIX BE/INYUH,
0603Ha4YeHNs N eauHULbI (PU3NYECKUX BENNUYMH, HaXoAUTb (OPMYnbI,
CBA3blBaOLWME AaHHYI (PU3NYECKYH BEIUYUHY C APYTUMWU BeIUYUHAMMU,
CTPOUTDL Fpa(*)I/IKI/I N3YYEHHbIX 3aBMCUMOCTEN CbI/IBI/I‘-IECKI/IX BEJINYUH,
XapaKTepmn3oBaTb CBOICTBA Ten, CbVI3I/I‘-I€CKI/Ie ABNEHNA W Tpouecchl,
NCMoJ1b3yA 3aKOH COXpPaHeHUA 3HEPrmn, 3aKOH BCEMUPHOIo TATOTEHWA,
NPUHUMMN CYynepnosvMunumM cun, MNpUHUUN OTHOCUTENbHOCTU [anunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHNA MMNyJibCa, 3aKOHbl OTPaXXEHUA U
npeaomMieHnAa CBeTa, 3aKOHbl COXPaHEHWA 3apA40BOro N MacCoBOro 4Yncern
npu AAepHbIX peakumax, Npu 3TOM fAaBaTb C/IOBECHYH ()OPMYNNPOBKY
3dKOHa 1 3anncCbiBaTb €ro MaTeMaTU4ECKOE BblPpaXKEHWUE,

00BbACHATH CbI/ISI/ILIeCKI/Ie npoueccbl un CBOWCTBA Ten, B TOM 4ucne m B
KOHTEKCTE Cl/ITyaLI,I/II71 MPaKTUNKO-OPNEHTNUPOBAHHOIO XapaKTepa. BbIAB/IATL
NMPUYNHHO-CNEeACTBEHHbIE cBA3Nn, CTPOUTb 006BbSACHEHME n3 2-3



NOTNYECKMX LIAroB C OMOPON Ha 2-3 M3Y4YEHHbIX CBOMCTBA (IM3NYECKUX
SBIEHNIA, (DN3MYECKMX 3aKOHOB MM 3aKOHOMEPHOCTEIA;

pewaTtb pacyéTHble 3agayn (onupawowmecs Ha cuctemy u3s  2-3
YPaBHEHWIA), UCNO/Mb3YS 3aKOHbI U (HOPMY/bl, CBA3bIBalOLLINE (PU3MYECKME
BENMYMHbI: Ha OCHOBE aHanmM3a YCNoBMS 3afayM 3anucbiBaTb KpaTKoOe
yCNoBMe, BbIABNATb HEAOCTalOLLME WMAN U3BbITOYHbIE AaHHble, BbloUpaTtb
3aKOHbl 1 (hOpMY/ibl, HEO6X0AMMbIE ANA PELeHUs, NPOBOANTL PacyéTbl K
OLUEHMBaTb  PeasIMCTUYHOCTb  MOMYYEHHOrO0  3HayYeHUss  (U3MYecKoit
BENINYMHbI;

pacno3HaBaTb MpPO6MEMbl, KOTOpPble MOXHO PpeWwnTs npyu  NOMOLK
(hM3nYecKMX METOAOB, WUCMOMb3ys OnucaHWe WCCnefoBaHWs, BblAeNATb
NpoBepsieMOe MNPeAnonoXeHne, OueHWBaTb MPaBWUIbHOCTb  MNoOpsAKa
npoBefeHns  uccnefoBaHWs, fenaTb  BbIBOAbl, MHTEPNpPeTUpPOBaTb
pe3ynbTaTbl HAGMOAEHWNIA U ONbITOB;

NPOBOAUTL  OMbITbl MO Ha6GMOAEHWUIO  (DU3NYECKUX  ABMEHWIA UK
(hm3nyecknx CBOWCTB Ten (M3y4veHme BTOPOro 3akoHa HbiOTOHa, 3aKOHa
COXPaHEHUSA 3Hepruu, 3aBUCUMOCTb Mepuoga KonebaHuii MPYXUHHOTO
MasTHMKa OT MaccCbl rpy3a W XXECTKOCTU MPY>XWHbI U HE3aBUCUMOCTb OT
aMMIUTyabl ManbiX KonebaHuin, NpsSIMONMHENHOe pacnpocTpaHeHMe CBeTa,
pasnoXeHune 6enoro ceeta B CMEKTP, M3y4YeHME CBOWCTB M306paKeHUS B
MIOCKOM 3epKane U CBOWCTB W300paxeHMs npegmetra B cobuparoLlen
NNH3e, HabnAeHWe CMAOWHbLIX WU NMHeRYaTbIX CNEKTPOB W3NYYEHUS):
CaMOCTOATENIbHO  CcO6MpaTb YCTAHOBKY K3  M30bLITOMHOrO Habopa
obopynoBaHMa,  ONUCbIBaTb X044 OMNbiTa W €ro  pe3ynbTarhl,
(hopmMynmpoBaTb BbIBOAbI;

NPOBOAUTL NPU HEOBXOAMMOCTU CEPUIO MPSAMbIX U3MEpPEHWIA, onpepaenss
cpegHee 3HayeHMe WU3MepseMOi BeNYUHbI  ((POKYCHOE pacCTosHue
cobumparowein NnH3bI), 060CHOBLIBATL BbIGOP cnocoba U3MepeHus
(n3mepuTensHOro npubopa);

NPOBOAUTL  UCCNeAOBaHME 3aBUCUMOCTE  (OM3MYECKUX BEIMYMH C
MCNOMb30BaHMEM MPSIMbIX M3MEPEHWUI (3aBMCMMOCTb MYyTW OT BPEMEHMU
NP paBHOYCKOPEHHOM [BMXEHUM 6e3 HayanbHO CKOpOCTW, nepuoja
KonebaHWin mMaTeMaTUYeCKOro MasTHUKa OT AJ/IMHbl HUTKU, 3aBUCUMOCTWU
yrna oTpaxeHus cBeTa OT yrna najgeHus u yrna npeaoMaeHus oT yrna
nafieHnsa): nNnaHUpoBaTb UCCNef0OBaHMe, CaMOCTOATeNIbHO cobupaTtb
YCTaHOBKY, (hMKCMpOBaTb pe3ynbTaTbl  MOAYYEHHOW  3aBUCUMOCTU
(hm3nyecknx BeNMUUH B Buae Tabnuy v rpa@ukos, Aenatb BbIBOAbl MO
pesynbTaTaM UCCNeA0BaHUS;

NPOBOANTL KOCBEHHblE W3MEpPEHUA (MU3NYECKUX BEANYUH  (CpefHss
CKOPOCTb W YCKOpeHWe Tena nMpW PaBHOYCKOPEHHOM  ABMXKEHUM,
YCKOpeHne CBOGOAHOr0 MNafeHus, XXECTKOCTb MPYXWUHbI, KO3DULNEHT
TPEHUSA CKONbXEHUs, MexaHuyeckas paboTa M MOLLHOCTb, 4acToTa U
nepuoa KonebaHWin MaTemMaTUYecKoro © MPYXXMHHOIO MasiTHUKOB,



onTuyeckas cuna cobuparoweid  NINH3bI,  PafgNOaKTUBHBLIA  (hOH):
nnaHMpoBaTb WM3MepeHUsi, cobumpaTb 3KCMEpPUMEHTaNbHYK YCTaHOBKY U
BbINO/MIHATb M3MEPEHUSs, cnedys NPeanoXeHHON WUHCTPYKLUMUKW, BblYMCAATb
3Ha4yeHne BeNNYMHbI 1 aHaNN3NPOBaTb NOJMTyUYeHHble pe3ybTaTbl C YYETOM
3a/laHHOI MOrpeLHOCTN N3MEPEHNI;

cobnoaaTb nNpaenna TeXHUKN 6e3onacHoOCTU npu paboTe ¢ nabopaTopHbIM
060pya0BaHMEM;

pas3nnyaTb OCHOBHble MNPU3HAKW W3YYEHHbIX (U3NYECKUX MOJENENA:
mMaTepuanbHas Touka, abCOMOTHO TBEPAOE TeNo, TOYEYHbIN MCTOUYHMK
CBeTa, Jlyd, TOHKad /uMH3a, MNnaHeTapHas MOJeNb aToMa, HYK/IOHHas
MOfeNb aTOMHOrO0 A4pa;

XapakTepu3oBaTb MPUHUWNbLI  AEWCTBUA  WU3YYEHHbIX NpuUBOPOB U
TEXHWYECKUX YCTPOWCTB C OMOPOl Ha WX onucaHusi (B TOM YUCHE:
CNUAOMETP, AaTYMKM MOMOXKEHWA, PACCTOSAHMA U YCKOPEHUSs, pakeTa,
9X0/MI0T, O4YKW, nepuckon, (oToannapar, ONTUYECKME CBETOBOAbI,
CNEeKTPOCKOM, A03MMETP, Kamepa BwuibcoHa), MCMNoMb3ys 3HaHWA O
CBOMCTBaX  (PM3NYECKMX SBNEHWA U HeobxoAuMmble  (M3MYECKMe
3aKOHOMEPHOCTU;

MCMO/Mb30BaTb CXEMbl U CXEMATUUHbIE PUCYHKN MN3YUYEHHbIX TEXHUYECKNX
YCTPOWCTB, WU3MepPUTENbHbIX MPUOOPOB M TEXHONOrMYECKMX MNPOLLecCcoB
Npn peweHnn y4yebHO—FIPaKTMUYECKUX 3aja4y, OMTUYECKME CXeMbl ANs
NOCTPOEHUA N306paXKEHMIA B NIOCKOM 3epKasie U CobuparoLLein NMH3e;
npuBOANTL  MpuMepbl  (HaXoAuMTb  WHGOpMauul 0  npumepax)
NPaKTUYeCKOro WCNonb30BaHUA (U3NYECKUX 3HAHWIA B MOBCEAHEBHOM
XU3HN Ana obecneyeHUs 6e30MacHOCTU Npu obpalleHnn ¢ npubopamu u
TEXHUYECKUMM YCTPOMCTBAMW, COXPaHEHUS 3[40POBbA W COOGMOAEHUS
HOPM 3KO/I0TMYeCKOro NOBeeHUS B OKPYXXatoLLen cpese;

OCYLLEeCTBATb MOMUCK WH(oOpMauunm  (u3nN4ecKoro cofepxaHus B
VHTepHeTe, camMoCTOATENbHO (POPMYIUPYSA NMOUCKOBLIA 3anpoc, HaXoAWUTb
nyTW onpegeneHns LOCTOBEPHOCTM MOMYYEHHOW MH(OPMaLMM Ha OCHOBE
NMEILWMNXCS 3HAHWIA 1 AONOMHUTENbHBIX NCTOUYHNKOB,;

MCMNONb30BaTb NPU BbIMOMHEHUW YYEOHbIX 334aHNI HAYYHO-NONYNAPHYHO
nuTepatypy  (DM3MYECKOro  CoAep)KaHus, CrnpaBOYHble  MaTepuanbl,
pecypcbl ceTu VIHTepHeT, BnageTb nNpuémamm KOHCMEKTUPOBAHMA TEKCTa,
npeo6pa3oBaHUs MHpOpPMaL MK U3 OAHON 3HAKOBOW CUCTEMbI B APYrYIO;
co3faBaTb COOCTBEHHbIE MUCbMEHHbLIE M YCTHblE COOOLLEHUA Ha OCHOBE
NH(OPMaLMM M3 HECKOJIbKUX WCTOUYHMKOB (DM3MYECKOro COAepXKaHus,
ny6/MYHO NpeAcTaBNATb pe3y/ibTaTbl NPOEKTHOW UAN UCCNefoBaTebCKOWA
[eATeNIbHOCTM, NpWM  3TOM  TPaMOTHO  MCMO/Ib30BaTb  U3YYEHHbIN
MOHATWUIAHBLIA annapat M3y4yaemoro pasfena (U3MKM W COMpPOBOXAATb
BbICTYMN/IEHWE nNpe3eHTauMeil C YYETOM 0OCOOGEHHOCTed ayauTopum

CBEPCTHNKOB.



8 K/TACC

HaunmeHoBaHWe pasfenoB v TeM
nporpamMmbl

Ne n/n

Pasgen 1. TennoBble ABMeHUA

11 CTpoeHve v CBONCTBA BeLLEeCTBa

12 Tennosble npoLeccol

WToro no pasgeny

Pasgen 2. SneKTpuUYecKmne n MarHUTHble ABNEHUA
AnekTpuYyeckne 3apagbl. 3apsxKeHHble Tena

2.1 o
N UX B3aUMOJENCTBME
2.2 MOCTOSAHHbIV 3NEKTPUYECKNIA TOK
2.3 MarHuTHble aBneHNns
2.4 ANeKTpoOMarHUTHaa NHAYKLUNS

WToro no pasgeny
Pe3epBHoe Bpems

OBLWEE KOJIMYECTBO YACOB MO NMPOIrPAMME

KonnyectBo 4acoB

Bcero

21

28

20

37

68

KOHTpONbHbIE
paboThbl

MpakKTnyeckne
paboThbl

15

145

ANeKTPOHHbIe (LMGPOBbIE)
obpasoBaTtefibHble pecypchbl

bubnuoteka LJOK
https://rn.edsoo.ru/7f4181ce

bubnunoteka LLOK
httDs://m.edsoo.ru/7f4181 ce

Bubnnoteka LLOK
https://rn.edsoo.ru/7f4181 ce

bubnunoteka LLOK
https://rn.edsoo.ru/7f4181 ce
bubnunoteka LLOK
https://rn.edsoo.ru/7f4181 ce

Bubnuoteka LLOK
https://rn.edsoo.ru/7f4181 ce


https://rn.edsoo.ru/7f4181
https://rn.edsoo.ru/7f4181
https://rn.edsoo.ru/7f4181
https://rn.edsoo.ru/7f4181
https://rn.edsoo.ru/7f4181

No
n/n

10

11

13

8 K/TACC

Tema ypoka

OCHOBHble MOM0XeHUS MOEKYNSPHO-
KMHETUYECKOI TEOPUM W X OMNbITHbIE
noATBEPXAEHNS

Macca v pa3mep aTOMOB 1 MOJIEKY T

Mogenun TBEpAOro, X1UAKOro u
razoo6pasHoro CoCTosAHWIN BelllecTBa

O6bsICHEHME CBOICTB TBEPAOTO, XXMUAKOTO U
rasoo6pasHOro CoCTOsIHUIA BelecTBa Ha
OCHOBE MONOXEHWNIA MONIEKYIPHO-
KWHETNYECKOI Teopum

KpucTannuyeckue 1 amopdHble Tena

CmaumBaHue N KanunnapHoCTb.
[MoBEpPXHOCTHOE HaTXKeHune

TennoBoe pacLUMpeHne 1 cxxatue

Temnepatypa. CBA3b TeMnepaTypbl co
CKOPOCTbIO TEMNOBOI0 ABMXKEHUA YacTUL,

BHyTpeHHsAsA sHeprusd. Cnocobbl N3MeHeHUs
BHYTPEHHEN 3Heprumn

Buabl Tennonepepayu

Y pok-KoHpepeHuusa "lMpakTnyeckoe
1CMOMb30BaHME TEM/OBbIX CBOWCTB BELLECTB
1N MaTepunanos B LeNsX aHeprocoepexxeHms"
KonnyecTBo TennoThl. Y aenbHas
TEnI0eMKOCTb

YpaBHeHwWe TeNI0BOro 6anaHca.

KonnyectBo yacoB

Bcero

KOHTpONbHbIE
paboTbl

MNMpaKTnyeckmne
paboTbl

ANeKTpOHHbIe LMdpPOBbIe
obpasoBaTtefibHble pecypchbl

bubnunoteka LLOK
https://rn.edsoo.ru/ffDa5256

bubnnoteka LLOK
https://rn.edsoo.ru/ff0a540e

bubnnoteka LLOK
https://rn.edsoo.ru/ff0a5800

bubnnoteka LLOK
httDs://m.edsoo.ru/ff0a5530

bubnnoteka LLOK
httDs://m.edsoo.ru/ffl0a5a26

bnénunoteka LLOK
httDs://m.edsoo.ru/ff0a5c60

bnénunoteka LLOK
httDs://m .edsoo.ru/ff0a6412

bubnnoteka LLOK
https://rn.edsoo.ru/ffOa65cO

bubnnoteka LJOK
https://rn.edsoo.ru/ff0a6976

bnbnnoteka LJOK


https://rn.edsoo.ru/ffDa5256
https://rn.edsoo.ru/ff0a540e
https://rn.edsoo.ru/ff0a5800
https://rn.edsoo.ru/ffOa65cO
https://rn.edsoo.ru/ff0a6976

14

15

16

17

18

19

20

21

22

23

24

26

TennoobMeH 1 TeN10BoOe paBHOBECKE

NabopaTopHas paboTa "ccnegoBaHue
fBNEeHNA TensoobMeHa npy CMeLLBaHUm
X0M0AHONM 1 ropsyeli Bogbl"

PacyeT KonmyecTBa Tena0Tbl, HEOGXOANMOrO
QNS HarpeBaHWs Tena u Bbl4eNsieMoro v
npy oXnaxaeHUn

NabopatopHas pabota "OnpefeneHune
yAenbHOW TeNI0EMKOCTK BellecTea"

DHeprus Tonamea. Y aenbHas Tennorta
cropaHms

lMnaBneHne n oTBEPAEBAHNE

KpUCTaNIMYecKux Ten. Y genoHaa tensaorta
naaBneHnsa

NabopaTopHas pabota "OnpegenexHve
YLeNbHOW TenoThbl NiaBaeHns nbaa”

Mapoobpa3oBaHve N KOHAEHcaL WS,
VicnapeHue

KuneHwve. ¥ gencHada TennoTa
napoobpa3oBaHNA 1 KOHAEHCALNN.
3aBMCMMOCTb TeMNepPaTypbl KUMeHUs OT
aTMOC(epHOro AaBneHus

BnaxHocTb Bo3ayxa. JlTabopaTopHas paboTa
"OnpegeneHne 0THOCUTENbHOW BAAXXHOCTM
Bo3fyxa"

PelueHwve 3aaa4 Ha onpeaesieHne BIaXXHOCTH
BO3AyXa

MpuHLMNbI paboTbl TEMNOBbIX ABUraTeNel.
MapoBas TypbuHa. [lBuratenb BHYTPEHHENO
cropaHus

KA tennosoro asurarend. Tennosble

AL

ABUTaTeNIN 1 3all1Ta OKpYXKatoLLeli" cpeapl
3aKOH COXpaHeHWst 1 NPeBpaLLEHNS SHEPrN

https://m .edsoo.ru/fffla7088

bubnuoteka LIOK
httDs://m .edsoo.ru/ffflaa98

bubnuoteka LIOK
httDs://m.edsoo.ru/fffla6bbO

bubnuoteka LIOK
httDs://m.edsoo.ru/fffla7b5a

bubnunoteka LLOK
https://m .edsoo.ru/fffla71d2

bubnuoteka LIOK
https://rn.edsoo.ru/fffla72fe

bubnnoteka LLOK
httDs://m.edsoo.ru/fffla740c

Bubnuoteka LLOK
https://rn.edsoo.ru/fffla786¢c

bubnnoteka LLOK
https://rn.edsoo.ru/fffla7628

bubnnoteka LLOK
https://rn.edsoo.ru/fffla7c7c


https://m
https://m
https://rn.edsoo.ru/fffla72fe
https://rn.edsoo.ru/fffla786c
https://rn.edsoo.ru/fffla7628
https://rn.edsoo.ru/fffla7c7c

27

28

29

32

36

37

39

B TEM/IOBbIX NpoLeccax

MoaroToBKa K KOHTPO/bHOM paboTe Mo Teme
""Tennosble ABNeHUA. I3MeHeHKe
arperaTHbIX COCTOSAHUI BewecTBa"

KoHTponbHasa paboTta no Teme ""Tennosble
ABNEHUSA. MI3MeHeHWe arperaTHbIX COCTOSAHUNA
BellecTBa'

dnekTpusauyma Ten. Asa poga
3/IeKTPUYECKUX 3apPSL0B

Y pok-uccnegosaHune "'OneKTpusayma Ten
WHAYKUMeR 1 Npyn CONPUKOCHOBEHNN"
B3anmogeincTBme 3apsdkeHHbIX Tef. 3aKoH
KynoHa

DNeKTpnyeckoe nose. Hanps»KeHHOCTb
3/IeKTpPUYecKoro nons. MpuHumMn
CYNnepno3anLmMn 3IeKTPUYECKMX Nonei
Hocutenun anekTpmnyecknx 3apsanos.
3nemMeHTapHbIN 3apsag. CTpoeHMe aToMa
MPOBOAHUKN N AN3NTEKTPUKN. 3aKOH
COXpaHeHNs 3/IeKTPUYECKOI0 3apsija
PeweHne 3agay Ha NPUMeHEHNE CBOWMCTB
3NIEKTPUYECKUNX 3apsL0B

ANeKTPUYECKNIA TOK, YCIOBUS €70
CyLLLeCTBOBAHMSA. VCTOYHUKN
3NeKTPUYECKOr0 ToKa

[elicTBMA 3N1EKTPUYECKOro TOKa

YpoK-uccnegopaHme "' deictene
3NeKTPUYECKOro Nons Ha NPoOBOLHUKN U
AN3NEKTPUKN''

JNEKTPUYECKUNIA TOK B MeTanax, XngKocTsax
W rasax

Bnbnunoteka LLOK
https://rn.edsoo.ru/ffDa83f2

Bbnénuoteka LLOK
https://m.edsoo.ru/ffDa86ae

Bubnnoteka LIOK
https://rn.edsoo.ru/ffDa87e4

Bubnnoteka LIOK
https://rn.edsoo.ru/ffDa8aOa

Bunbnnoteka LLOK
https://rn.edsoo.ru/ffDa8ef6

Bunbnnoteka LLOK
https://m.edsoo.ru/ff0a90cc

Bunbnnoteka LLOK
https://rn.edsoo.ru/ffDa95a4

Bubnnoteka LLOK
https://rn.edsoo.ru/ffDa96b2

Bubnnoteka LLOK
https://rn.edsoo.ru/froa9838


https://rn.edsoo.ru/ffDa83f2
https://m
https://rn.edsoo.ru/ffDa87e4
https://rn.edsoo.ru/ffDa8aOa
https://rn.edsoo.ru/ffDa8ef6
https://m.edsoo.ru/ff0a90cc
https://rn.edsoo.ru/ffDa95a4
https://rn.edsoo.ru/ffDa96b2
https://rn.edsoo.ru/froa9838

4

42

46

47

49

52

AneKTpuyeckas Lemnb 1 eé COCTaBHbIe YacTu

Cwuna Toka. JTabopartopHas paboTa
"M3mepeHune 1 perynmpoBaHue Cubl Toka"

ANeKTpUYecKoe HanpsXxeHne. BonbTmeTp.
JNabopaTopHas paboTa "M3mepeHue n
perynvpoBaHue HanpsxeHuna"

ConpoTuB/eHNe NPOBOAHMKA. Y eNbHOE
COMPOTUB/IEHMNE BELLECTBA

NabopaTopHast paboTa "3aB1UCUMOCTb
3MIEKTPUYECKOr0 COMPOTUB/IEHUSA

MPOBOAHMKA OT ero A/IMHbI, Naowan
nonepeyHoro cevyeHna n matepmana”

3aBMCUMOCTb CU/bl TOKA OT Harpsi>XeHus.
3akoH Oma gna yyacTKa Lenu

NabopaTopHas paboTa "MccnegoBaHue
3aBMCMMOCTM CUJIbl TOKA, UAYLLEr0 Yepes
pe3nCcTop, OT COMPOTMB/EHNSA pe3ncTopa u
Hanps>XeHns Ha pesuctope”

MocnepoBaTeNbHOE 1 NapanfienbHoe
COeJMHEHNS NPOBOAHNKOB

NabopatopHas paboTa "TlpoBepka npasunia
C/TIOXXEHUS HaNPSHXXEHWUIA Npw
nocnefoBaTe/IbHOM COeANHEHUN ABYX
pesucTopos"

NabopaTopHas paboTa "TpoBepKa npaBuna

NS cUNbl TOKa NpY napannenbHoM
coefMHeHUU pesncTopos”

PelweHune 3aga4 Ha NnpMeHeHne 3akoHa Oma

L0151 Pa3NINYHOro CoeJMHEHNA NPOBOAHNKOB
PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOrO TOKa.
3akoH [>xoyns-JleHuya

NabopatopHasa pa6oTa "OnpepaeneHune
paboTbl M MOLLHOCTM 3/1EKTPUYECKOro Toka"

0.5

0.5

bubnunoteka LIOK
httDs://m.edsoo.ru/froa8bd6

bnbnuoteka LIOK
https://m .edsoo.ru/ff0a9e 14

bnbnuoteka LJOK
httDs://m.edsoo.ru/ff0aa73 8

bnbnuoteka LJOK
https://rn.edsoo.ru/ff0aa738

bnbnuoteka LJOK
https://m.edsoo.ru/ff0aad4a

bubnnoteka LIOK
httos://m .edsoo.ru/ff0aa04e

bubnnoteka LLOK
httDs://m.edsoo.ru/ff0aaa58

bubnunoteka LLOK
https://m .edsoo.ru/ffOaad le

bubnnoteka LLOK
https://rn.edsoo.ru/ff0aaf8a

bnénnoteka LLOK
https://m .edsoo.ru/ffDab 124

Bubnuoteka LLOK
https://m .edsoo.ru/ff9ab3e0


https://m
https://rn.edsoo.ru/ff0aa738
https://m
https://rn.edsoo.ru/ff0aaf8a
https://m
https://m

53

54

55

56

57

58

59

60

61

62

63

64

SneKTpuyeckune Lenu 1 NoTpeduTenn
3NeKTPUYECKOI 3Heprum B 6bITy. KopoTkoe
3aMblKaHuWe

MoAroTOBKa K KOHTPO/IbHON paboTe no Teme
"OnekTpuyeckme 3apagbl. 3apsXKeHHble Tena
1 MX B3aMMOAENCTBUSA. MOCTOAHHBIN
3NeKTPUYECKMIA TOK"

KoHTponbHas paboTta no teme
"3nekTpnyeckune 3apagbl. 3apsxKeHHble Tena
N NX B3aMMOAERCTBMA. MOCTOSAHHBIN
3NEeKTPUYECKUIA TOK"

[MOCTOSAHHbIE MArHUTbI, UX B3aI/IMOp|eI7ICTBVIe

Ypok-unccnegoaHue "M3yyeHve nonei
MOCTOSAHHbIX MarHUToB"

MarHutHoe nose. MarHUTHOe nosie 3emMan u
€ro 3HayeHue ana XXn3Hu Ha 3emne

OnbIT OpcTega. MarHuMTHOe nosne
3/1eKTPUYECKOro Toka MarHuTHoe nosne
KaTyLUKN C TOKOM

[MpuUMeHeH e 3N1eKTPOMarHNTOB B TEXHUKE.
NabopatopHas paboTa "M3yyeHune gelicTeus
MarHMTHOro nons Ha NPOBOAHMK C TOKOM"
AnekTpoLBuraTens NOCTOAHHOIO TOKa.
cnonb3oBaHue anekTpoasurateneli B
TEXHMYECKNX YCTPOMNCTBAX M Ha TpaHCnopTe.
NabopaTtopHas paboTa "KOHCTpynpoBaHue un
n3yyeHue paboTbl snekTpossurarens”

OnbITbl dapages. 3aKOH 31EKTPOMArHUTHOM
NHAYKuun. Mpasuno JleHua

SnekTporeHepatop. Cnocobbl NoayYeHNs
3NEKTPUYECKOI IHEPTUn. SNeKTPOCTaHLMUM
Ha BO30GHOB/SIEMbIX UCTOYHMKAX 3HEPTUM

MoAroToBKa K KOHTPO/bHON paboTe Mo Teme
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"3neKTpnyeckme 1 MarHUTHble ABeHNA"
KoHTponbHas paboTa rno teme

o "DNeKTpUYeckne u MarH1UTHble aBneHna"

66 Pe3epBHbIli YpoK. PaboTa ¢ TeKCTaMu Mo
Teme "Tensnosble ABeHNS"

67 Pe3epBHbIil ypoK. PaboTa ¢ TEKCTamu 1o
Teme "IMOCTOAHHbIV 3M1EKTPUYECKMIA TOK"

68 Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu o

Teme "MarHuTHble gBneHus"”

OBLUEE KOMMYECTBO HWACOB MO NMPOrrAMME
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YHEBHO-METOAMNYECKOE OBECIEYEHWE
OBPASOBATEJIbBHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbBIE MATEPVAJIbI A1 YHYEHUKA

» dusnka, 8 knacc/ MepblwKnH A.B., O6LLECTBO C OrpaHNYeHHON

OTBETCTBEHHOCTbLIO «l/13aTeNnbLCTBO «OK3aMeH»

METOONYHECKWE MATEPUVADbI ANA YYUNTENA

UNPPOBbIE OBPA3OBATEJIbHbIE PECYPCbl 1 PECYPCbI CETU

NMHTEPHET



