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MpumepHas paboyas nporpaMma Mo (PU3MKe Ha YPOBHE OCHOBHOIO
06LLero 06pasoBaHMs COCTaB/IeHA Ha OCHOBE MOMOXEHWUIA W Tpe- 6OBaHWI
K pe3ynbTaTaM OCBOeHUs Ha 6a30BOM YPOBHE OCHOBHOW 06pa3oBaTesibHOM
nporpaMmbl, MpeAcTaBfeHHbIX B PefepabHOM 0- CyAapCTBEHHOM
o6pasoBaTeNlbHOM CTaHAapTe OCHOBHOrO 06Llero 06- pasosaHus (ProcC
000), a Takke C y4yétom [lpMmepHOIA nNpoOrpaMmbl BOCMUTaHUA W
KoHuenuun npenogasaHus  yyebHoro npeamera  «®u-  3uka» B
06pa3oBaTenbHbIX opraHu3auusx Poccuiickolt defepauun, peanunsyoLmx
OCHOBHble 06LLe06pazoBaTe/ibHble MPOrpammMbl.

MOACHUTENIbHAA 3AIMNMNCKA

CopgepxaHve [MporpaMmbl HanpaBfeHO Ha (hopMMpOBaHUe ecTe-
CTBEHHO-HAY4YHON FPaMOTHOCTY yYallMXCa ¥ OpraHn3aLnio 13y-YeHums
(M3MKM Ha  OeATe/IbHOCTHOM oOCHoBe. B  Helh  yuuTbiBaroOTCA
BO3MOXHOCTW MpeAMeTa B peanusaumm TpedoBaHuin ®roC OO0 k
MAaHWPYEMbIM ~ IMYHOCTHBIM 1M MeTanpeiMeTHbIM  pesynbTaTam
00yueHnsl, a TaKKe MeXNpeaMeTHble CBA3M €CTeCTBEHHO-HAYUHbIX
yuebHbIX NPeAMETOB Ha YPOBHE OCHOBHOMO O6LLEr0 06pa30oBaHus.

B nporpaMme onpefenstoTcsa OCHOBHble LEeu U3yvyeHWUs (GU3nKn Ha
YPOBHE OCHOBHOrO 06LLero 06pa3oBaHWs, MAaHUPYeMble pe3y/ibTaTbl
OCBOEHUA Kypca (PU3UKW: MYHOCTHbIE, MeTanpeiMeTHble, NPeAMETHbIe
(Ha 6a30BOM YpOBHE).

Mporpamma yCTaHaB/MBAeT pacrnpefenieHne yvyeGHOro Martepuana o
rogam o06ydyeHust (Mo Knaccam), npegnaraet MPUMEPHYO nocnego -
BaTeMbHOCTb M3Y4YeHWs TeM, OCHOBaHHYH) Ha /IOTMKE pasBUTWS npeg-
METHOIO COZEPXaHWA U Y4éTe BO3PACTHbIX OCOGEHHOCTEN ydaluxcs, a
TaKKe MNPUMEpPHOEe TeMaTU4yeckoe M/1aHMPOBaHWe C YKasaHWEM KO-
NINYECTBA YacOB Ha M3yuYeHMEe KKAOM TeMbl WU MPUMEPHOI XapaKTepu-
CTMKOM Y4yebHOI AeSTENbHOCTM YYalMXCA, Peann3yeMoil Npu M3yyeHuu
3TUX TEM.

Mporpamma MOXeT ObITb MCMOMb30BaHa YUUTENAMM KakK OCHOBa Ans
COCTaBfeHUs CcBOMX paboumx nporpamm. [lpu paspaboTke pabo- uei
nporpammMbl B TEMaTUYECKOM MMaHUPOBaHUM [OMKHbI ObITb  YUTEHbI
BO3MOXHOCTU MCMO/b30BaHNA 3/IEKTPOHHBIX (umdhpoBbIX)
06pa3oBaTeNbHbIX  PECcYpCcoB,  ABASIOLLMXCA  YUYeOHO-METOAUYECKU- MU
maTepuanaMmn (MynbTUMeSMIiHbIE NPOrpaMMbl, 3M1EKTPOHHbIE YHEOHUKM 1
3ala4HNKK, 3NEKTPOHHbIE OUGAMOTEKN, BUPTYa/lbHble nabopaTopuu,
UrpoBble MPOrpaMMbl,  KOMNEKUMW  LMUPOBbIX 06pa-  30BaTesbHbIX
PecypcoB),  peanu3yloWmMxX — AMAaKTUYecKue BO3MOX- HocTM  WKT,
cofepXkaHne  KOTOpbIX  COOTBETCTBYET  3aKOHOAaTeNlb-  CTBY 00
o6pa3oBaHuUN.

MpumepHas pabouyas MporpamMa He CKOBbIBAET TBOPYECKYH) WHW-
UMaTuUBY yuuTeneld W NpefocTaBnsieT BO3MOXHOCTU ANA  peannsaumu
pasNnYHbIX METOAMYECKMX MOAXOA0B K MNpenojaBaHuio (U3MKu npu
YC/OBUW COXPaHeHMs 0643aTeIbHOl YaCcTu CoAepXKaHus Kypca.



OBLLIAA XAPAKTEPUCTUKA YYEBHOIO MNMPEAMETA «®U3NKA»

Kypc ¢m3Mkm — cucTeMoobpa3ytowmini ans ecTeCTBEHHO-HAY4YHbIX
YUYeOHbIX MPeAMETOB, MOCKONMbKY (IM3MYECKME 3aKOHbI NeXaT B OCHO- Be
MPOLLECCOB W SABNEHUIA, U3YyYaeMbIX XUMUEN, B1ONOrnei, acTPOHO- MUER 1
thm3mnueckoin reorpagmeit. ®usmka — 3T0 NpPeaMeT, KOTOPbIA He TOMbKO
BHOCUT OCHOBHOW BKMaj, B €CTECTBEHHO-HAyYHYH) KapTUHY Mupa, HO K
npegocTaBnseT Haubonee sACHble 06paslbl MNPUMEHEHUS Hay4yHOro
MeTofa NO3HaHWA, T. €. Crocoba NOMyYeHUs [OCTOBEPHbIX 3HAHMIA O
mupe. HakoHel, hr3nka — 3TO NpeameT, KOTOPbIA Hapsgy ¢ ApYruMu
€CTeCTBEHHO-HAY4YHbIMW NpeAMeTamy  [JO/KEeH [aTb  LUKOSbHUKaM
npeacTaBeHVe 06 YBeKaTelbHOCTU HayYHOro UCCAe - OBaHUsA U pafocTy
CaMOCTOSITENIbHOTO OTKPbITWSI HOBOFO 3HAHMS.

OfiHa 13 rNaBHbIX 3a4ay (DM3NYECKOro 06pa3oBaHUA B CTPYKType
06Llero o6pa3oBaHUA COCTOUT B (HOPMUPOBAHUM E€CTECTBEHHO -Hay4- HOMA
rPamMOTHOCTU M MHTEpPEeCca K HayKe Y OCHOBHOW MacCbl 00yYalto - LMXcs,
KOTOpble B fajbHeilwem OyayT 3aHATbl B CamblX pa3HO- 06pa3sHbIX
cthepax peATenbHocTU. HO He MeHee BaXXHOI 3agayeit sB- nsetcs
BbISIB/IEGHWE W MOArOTOBKA TaNaHTAMBLIX MOMOALIX Jl0jeid  ans
NpoAO/MKEHMST 06pa3oBaHMs W AanbHelwein Npo¢eccMoHab- HOM
[eATeNbHOCTM B 06/71aCTU  €CTECTBEHHO-HAYyYHbIX  UCCMEeA0BaHUA U
CO3[JaHUN HOBbIX TEXHONOrniA. CornacHo MNPUHATOMY B MeXayHa-
POAHOM COO6LLECTBE OMNpPeAeneHnto, «ECTEeCTBEHHO-HayyHas rpa-
MOTHOCTb - 3TO CMOCOGHOCTb YefioBeKa 3aHWMaTb aKTUBHYH) Tpax-
[IAHCKYH NO3uLMI0 NO 06LLECTBEHHO 3HAYMMbIM BOMPOCAM, CBS3aH- HbIM
C €eCTECTBEHHbIMM HaykaMW, W €ro TOTOBHOCTb WHTEPECcOBaThCSA
€CTECTBEHHO-HAYUYHbIMW  MaesAMW. HayyHO rpamOTHbIA  YenoBek
CTPEMUTCA Yy4yacTBOBaTb B apryMeHTMPOBAHHOM O06CYXAEHUW Npo-
61eM, OTHOCALLMXCA K eCTECTBEHHbIM HayKaM W TEXHONOTMsIM, 4To
TpebyeT OT Hero cneaytoLnx KOMNETEHTHOCTEN:

—HaY4YHO 0OBACHATb ABEHUS,
—OLeHMBATb 1 NOHMMAaTb OCOBEHHOCTM Hay4YHOro MCCeaoBaHus,
—MWHTEpNpeTMpoBaTh AaHHble W WCMO0Mb30BaTb HayuyHble [A0OKasa-

TeNbCTBa ANS NOMYYEHUS BbIBOJOB.»

M3yyeHne 3K CNOcO6HO BHECTU peluatoWMii BKnag B dopmu-
poBaHWe eCTeCTBEHHO-HAYYHON rPaMOTHOCTY 00YyYatoLLMXCA.

LENN N3YUYEHNA YUEBHOI O NMPEAMETA «®UN3VNKA»

Llenn nsyyeHns m3nkn Ha ypoBHE OCHOBHOIO 06LLEr0 06pa3oBa-HUA
onpegeneHbl B KoHuenuun npenogasaHns yu4ebHoOro npegmerta
«Pu3nKa» B 06pa3oBaTenbHbIX opraHusauusax Poceuiickoin depepa- uuu,
peanu3yloWwmnx  OCHOBHble  06Lleo6pa3oBaTe/ibHbIe nporpaMmbl,
YTBEPXAEHHOW pelueHneM Konnermm MuHUCTEPCTBA MNPOCBELLEHNS
Poccuiickoii Pefepauum, NpoToko oT 3 fekabpsa 2019 r. N° MK-4BH.



Lienn n3yyeHuns usnkm:

—npnobpeTeHne MHTEpPEeCca N CTPEMJIEHNS 00YYaIOLMXCS K Hay4- HOMY
M3YYEHWUIO  NpUpPOAbl,  PasBUTUE  UX  UHTENNEKTYaslbHbIX U
TBOPYECKUX CNOCOBHOCTEN;

—pa3BUTUE NpeACTaBieHUi A O HayyHOM MeTOofde MO3HaHWsA U hopmMu-
pOBaHWe UCCNEN0BAaTENLCKOr0 OTHOLLEHWS K OKPYXatOLLUM SBNE - HUAM,;

—(OopMUpOBaHNE HAy4YHOTO MMPOBO33PEHWS KakK pesynbTata usy-
YEeHUsi OCHOB CTPOEHWUs MaTepun u (yHLAMEeHTaNbHbIX 3aKOHOB
hM3nKK;

—hopMUpOBaHUe NPeLCTaBNeHUiA 0 Ponn (PU3MKU NS PasBUTUS ApYruX
€CTECTBEHHbIX HayK, TEXHUKN W TEXHOJIOTWiA;

—pa3BuThe nNpeacTaBleHUldi 0 BO3MOXHbLIX cthepax Oyayuieit npo-
thecCUoHanbHOW AeaTeNbHOCTH, CBA3AHHOM C (OM3MKOIA, MOAro - TOBKa
K fanbHenwemMy 06y4eHno B 3TOM Hanpas/ieHNN.

LocTukeHne 3TuX Leneidi Ha ypoBHe OCHOBHOIO 06LLEro 06pa3oBa- HUA
obecrneunBaeTcs peLleHeM creaytowmx 3afauy:

—npuobpeTeHne 3HaHWUIA O AMCKPETHOM CTPOEHUWU BeLLecTBa, O Me-
XaHUYeCKNX, TENMOBbIX, INEKTPUYECKUX, MATHUTHbIX N KBAHTO - BbIX
ABMEHUSX;

—NpPUOBPETEHNE YMEHUIA OMMCbIBATb N 0OBACHATL (IN3NYECKMNE 5B - NEHUS
C UCNO0Nb30BAHUEM NONYYEHHbIX 3HAHWI;

—O0CBOEHME METOOB PeLUeHMS MPOCTEMLUMX PacyETHbIX 33afad C MC-
Nosb30BaHMEM (PU3NUYECKUX MOAEeNeid, TBOPYECKMX U NPaKTu- Ko-
OPUEHTMPOBAHHbIX 3aJau;

—pa3BuUTNE YMEHWIn HabngaTb MNpUPOAHbIE SBEHWUS U BbINOAHATb
OMbITbl, ab0OpPaTOpHbIe PaboTbl 1 SKCMEPUMEHTA/IbHbIE UCCEAO0 - BAHNS
C UCNONb30BaHMEM U3MEPUTENbHBLIX NPUOOPOB;

—O0CBOEHMe MpPMEMOB paboTbl C WHGOpMaLMein (uU3nMyeckoro cogep-
XaHus, BKIYas WHDOPMaLUI0 O COBPEMEHHbIX LOCTUKEHMSX
(hM3NKU; aHaIN3 1 KPUTUYECKOE OLIeHUBaHWE MH(opMaLmu;

—3HAKOMCTBO CO Cthepamy NpodecCUoHaNbHOW  AesTeNbHOCTW, CBf-
3aHHbBIMU C (DU3NKOW, U COBPEMEHHBIMU TEXHOMOTMSMW, OCHO-
BaHHbLIMU Ha AOCTVKEHUAX (DU3UYECKOW HAyKMU.

MECTO YYEBHOIO NPEAMETA «®N3NKA» B YYEBHOM MNNAHE

B cootBetctBMM ¢ ®IFOC OOO hm3mka sBnsieTcs 06s3aTeNbHbIM
NMpesMeTOM Ha YPOBHE OCHOBHOTO 00Llero 06pasoBaHus. [aHHas
nporpaMma npefycMaTpuBaeT M3ydeHue (PM3MKM Ha 6a30BOM YpOB-HE B
06bémMe 238 4 3a TpuM roga 06y4yeHMs MO 2 4 B Heaento B 7 M 8
Knaccax 1 no 34 B Hegento B 9 Kiacce. B TemaTuueckom nna- HUPOBaHWUK
4N 7 1 8 KNaccoB MpeAnonaraeTcs pe3epB BPeMEHW, KOTOPbIA yuuTesb
MOXET WCMO/b30BaTb MO CBOEMY YCMOTPEHWIO, a B 9 knacce —
MOBTOPUTENBLHO-06006LLAIOLLMIA MOAYb.



COAEPXAHWE YYEBEHOIO NMPEOAMETA «®UN3NKA»

7 Knacc

Pasgen 1. ®un3nka n eé ponb B NO3HAHUU OKPY>KaOLLEro mmpa

du3nKa — Hayka 0 npupoge. HAsneHus npuponbl. Pusmyeckue
AB/IEHNA: MEXaHWYecKue, TenyoBble, 3MEKTPUYECKMNE, MArHUTHbIE,
CBETOBbIE, 3BYKOBbIE.

dunsnyeckne BenUUMHbLL. M3MepeHne (QU3MYECKMX BeNMUUH. Pu-
3nyeckne npubopbl. TMoOrpewHoOCTs  M3MEPEHUA.  MexayHapoaHas
cucTema eauHuL,

Kak (usuka v gpyrve ecTeCTBEHHble HayKu MW3y4yaloT npuposy.
EcTecTBEHHO-HayUHbI METO4, MO3HaHWS: HabnjeHWe, NOCTaHOBKA
Hay4HOro BOMpOCa, BbIABWXKEHWE TUMOTE3, IKCMEPUMEHT MO NPO - BEpKe
runotes, 06bACHEHNe HabnAaeMoro asneHusi. OnucaHne HU3NYECKNUX
ABNEHWIA C MOMOLLIO MOAeNei.

AdemMoHCcTpaynmn

1 MexaHunyeckue, TennoBble, 3/IEKTPUYECKME, MArHUTHbIE, CBe-

TOBbIE AABMEHNA.
2. ®usmyeckue npubopbl U NpoLesypa NpAMbIX U3MepeHnii aHa-
NOrOBbIM ¥ LU(POBLIM NPUBOPOM.

JNabopaTopHble paboThbl U ONbITbI2
OnpeseneHune LieHbl efeHNs LWKasbl M3MepUTENIbHOro Npu-6opa.
M3mepeHve paccTOsAHUIA.
3vepeHne 06bEMA XKMAKOCTU W TBEPAOrO Tena.

OnpegfeneHne pasmepoB MasibIX Tes.

VismepeHne Temnepatypbl Npy MOMOLLU XWAKOCTHONO TepMo -

MeTpa 1 faTunKa TeMnepartypbl.

6. MpoBeAeHne wuccrefoBaHWA MO MNPOBEPKE TUMOTe3bl:  AafbHOCTb
nonérta Lapuka, NyLleHHOro ropu3oHTa/IbHO, TeM 60/bLUe, YeMm
60/bLUe BbICOTA NyCKa.
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Pasgen 2. MepBoHayasibHble CBEAEHUSI O CTPOEHUM BeLLeCTBa
CTpoeHMe BellecTBa: aTOMbl ¥ MOMEKY/bl, UX pasMepbl. OMbIThbl,
[0Ka3blBatoLLMe ANCKPETHOE CTPOEHME BELLECTBA.



[BmxeHune yacTuy BelwectBa. CBA3b CKOPOCTU [BMXKEHMUS 4acTul, C
Temnepatypoil. BpoyHOBCKOe ABMxeHue, anddysns. Bsanmogeii- cTue
4acTuL, BeLlecTBa: NPUTAXEHWE 1N OTTaIKUBaHMe.

ArperaTtHble COCTOSIHMSI BELLECTBA: CTPOEHME ras30B, XWUAKOCTEA u
TBEPAbIX (KpUCTannyecknx) Ten. B3aumocBasb MeXAy CBOWM- CTBaMu
BELECTB B pasHblX arperatHbIX COCTOSAHUAX W WX aToM- HO-
MOJIEKYIAPHBIM CTPOeHMeM. OCOOEHHOCTW arperatHbIX COCTOSI- HUIA
BOAb!.

AdemMoHCcTpaymnmn

1. HabntofieHMe GPOYHOBCKOIO [ABMXEHMS.

2. HabntogeHune anddysun.

3. HabnofeHwve sBneHWiA, 06BACHAIOLWMUXCA NPUTHKEHNEM UK

OTTa/IKMBaHWEM YacTUL, BELLeCTBa.

JTabopaToOpHbIE paboThbl U OMNbIThI

1. OueHka pvaveTpa aToma MeTOZOM psgoB (C  MCNONb3oBaHWEM

thoTorpadmid).

2. OnbITbl N0 HabMOAEHNIO TEMIOBOFO PacLUMPEHNs ras3oB.

3. OnbITel MO OOHAPYXXEHUID [EeCTBUS CU MOJIEKYNSPHOTO Npu-

TSKEHUS.

Pasnen 3. IBM>XeHME N B3aMMOAEACTBME Ten

MexaHunyeckoe ABu>KeHWe. PaBHOMEpPHOE W HepaBHOMEpPHOE ABU-
XeHne. CkopocTb. CpefHss CKOPOCTb MNP HepaBHOMEPHOM [ABUXe-
HUW. PacyéT NnyTn 1 BpeMeHU ABUXKEHUS.

fABNeHMe wuHepunMn. 3aKOH WHepuuu. BsaumopfeicTBue Ten Kak
NMpuynHa W3MEHEHUS CKOPOCTU [BWXXKeHus Tenl. Macca Kak mepa
MHepTHOCTW Tena. noTHOCTb BewlecTsa. CBA3b MJIOTHOCTM C KOMU-
4eCTBOM MOJIEKYN B eAnHMLE 00bEMA BELLECTBA.

Cuna Kak xapakTepucTuka B3aMmogeincTaua Ten. Cuna ynpyro- ctu
N 3aKOH lNyKa. M3mepeHune cunbl C NOMOLLIO AUHAMOMETpPA. HAB- eHue
TATOTEHMA U cuia THKECTU. Cuna TAXKECTM Ha APYruMx nja- Hertax
(MC). Bec Tena. HeecomocTb. CnoXkeHue cuf, HanpaBieH- HbIX MO
OfHOl npsimMoii. PaBHopeicTBytowas cun. Cuna TpeHws. TpeHue
CKOJILXEHMSA U TpeHWe Nokos. TpeHue B npupoge v TexHuke (MC).

AdemMoHCcTpaymnmn
. HabntofieHne MexaHW4ecKoro ABWXKeHUs Tena.
. VIamepeHure ckopocTu NPSMOSIMHERHOTO ABUKEHUS.
. HabntogeHue sBneHns nHepLuu.
. HabniogeHne n3MeHeHns CKOpOCTW MpU B3aUMOAEWCTBUM TeN.
. CpaBHeHMe MacC No B3aMMOZENCTBUID Tef.
. CnoxkeHne cun, HarnpaBieHHbIX MO O4HOI NPAMOIA.
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JNabopaTopHble paboThbl U OMbITbI

1. OnpefeneHve cKOPOCTU PaBHOMEPHOIO [ABMXEHUA (LIapuKaB
XUAKOCTW, MOLENN 3/IEKTPUYECKOrO aBTOMOGUNSA U T. M.).

2. OnpeaeneHne cpeaHeil CKOPOCTM CKOMbXEHMS BpycKa 1au Wwa-

pUKa N0 HaKMOHHOW MA0CKOCTY.

. OnipesieneHne NNOTHOCTW TBEPAOro Tena.

4. OnbITbl, [JEMOHCTPUPYIOLLME 3aBUCUMOCTb  pacTshkeHus  (ge-
thopmaLMmn) NPY>XMHbI OT NPUIOXEHHOWN CUNbI.

5. OnbITbl, [4EMOHCTPUPYIOLME 3aBUCUMOCTb CW/bl TPEHWUS CKOJb -
XKEHMA OT CUMbl [aB/IEHUS U XapakTepa corpukacarowmuxcs no-
BEPXHOCTEIA.

w

Pasgen 4. laBneHve TBEpPAbIX TeN, XXMAKOCTEN N rasos

[asneHvie. Cnocobbl yMeHbLUEHNS W yBeNWYeHWUs AaeneHus. [as-
NeHWe rasa. 3aBUCMMOCTb [aB/ieHMsi rasa OT 06bEéMa, TemnepaTypbl.
Mepefaya fasneHNs TBEPALIMU TeNaMU, XXUAKOCTAMU U ra3aMu. 3akoH
Mackand. T[1HeBMaTuM4YeckMe MallWHbl.  3aBMCUMOCTb  [JaBfie-  HUs
XUAKOCTM 0T  NybuHbl.  muapocTatMyeckuidi  napagokc. Coob-
LwaroLimecs cocypl. MnapaBnuyeckme MexaHusmbl.

ATMoc(epa 3emam u atMmoctepHoe AasneHue. [MpuumHbl cyle -
CTBOBaHUA BO3AYLUHON 060n04kM 3emnn. OnbIT Toppuyennun. W3-
MepeHWe aTMOoc(epHOro fAaeneHus. 3aBUCUMOCTb  aTMOCHEpPHOro
[aBNeHnst OT BbICOTbl Hafj YypoBHeM mops. [Mpubopbl A4S U3MepeHUs
aTMOC(epHOro faBfieHus.

[eicTBme XXMAKOCTU U ras3a Ha Norpy>xéHHoe B HUX Teno. BbiTan-
Kuarowasa (apxumefoBa) cuna. 3akoH Apxumepga. [lnaBaHue Ten.
BosgyxonnasaHue.

AdemMoHCcTpaymnmn
. 3aBMCMMOCTb [1aBJfIEHMA rasa OT TEMMNepaTypbl.

. MNepepaya faBneHmns XXMAKOCTbIO U ra3oM.

. Coobuwatowmecsa cocygpl.

. FnapaBnnyeckmnin npecc.

. MposBneHne peiicTBUA aTMOCKEPHOro AaB/eHus.

. 3aBMCMMOCTb BbITa/IKMBAIOLLLEW CUTbI OT 06bEMA NOrPY>XKEHHON
YyacTy Tefla U NAOTHOCTM XULKOCTU.

7. PaBeHCTBO BbITa/IKMBAIOLLEN CU/bl BECY BbITECHEHHOM XWUAKO-CTH.

8. Ycnosue nnasaHUsA Te: MiaBaHWe Uan norpy>xeHue Tes B 3a-

BMCMMOCTW OT COOTHOLLIEHWS MAOTHOCTEW Tena 1 XNAKOCTU.
JNa6opaTopHble paboThbl U OMbITbI
1. VccnepoBaHve 3aBMCMMOCTM Beca Tena B BOAe OT 06béma norpy-

YKEHHOM B XXMJKOCTb YacTu Tena.
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2. OnpefeneHve BbITAIKMBAIOLWEN CWUMbl, [eACTBYIOLLEA Ha Teno,
Norpy>éHHoe B XXUAKOCTb.

3. MpoBepKa He3aBUCUMOCTU BbITANIKUBAKOLLIEN CUMbI, AEACTBYIO -LLei
Ha Teno B XWUAKOCTW, OT Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTL BbIT/IKMBAOLLEA CUMbI,
[eCTBYIOLLE Ha Teno B >XMAKOCTM, OT 00bEMA MOrpy- XEHHOW B
YXMUAKOCTb YacTh Tena 1 OT NAOTHOCTU YXUOKOCTK.

5. KoHCTpympoBaHWe apeomeTpa WAW  KOHCTPYMPOBaHWE  NI0AKW U
onpegeneHne eé rpysonogbEMHOCTY.

Pa3gen 5. PaboTa 1 MOLLHOCTbL. QHeprusa

MexaHunyeckas pab6ota. MOLWHOCTb.

MpocTble MexaHU3Mbl: pblyar, 670K, HaKNOHHas NIoCKoCTb. Mpasuno
paBHOBecus pblyara. [lprvMeHeHWe MpaBuia paBHOBECUA pblyara K
610Ky. «30n0TOe nNpaBuno» MexaHuku. K[ npocTbiX MexaHW3MOB.
MpocTble MexaHU3Mbl B BbITY U TEXHUKE.

MexaHnyeckas sHeprua. KuHetnyeckasa u noTeHUManbHaa aHep- rus.
MpeBpaLleHne OLHOro BUAA MeXaHWYeCKON 3Hepruu B ApYroi. 3akoH
COXPAHEHUA 3HEPrun B MeXaHUKe.

AdemMoHCcTpaymnmn

1 Tlpumepbl NPOCTbIX MEXaHN3MOB.

NNa6bopaTopHble paboThbl U OMNbIThI

1. OnpegeneHve paboTbl CUMbI TPEHWUSA NPU PABHOMEPHOM [BUXKE- HUK

Tena rno ropu3oHTaNbLHOM NMOBEPXHOCTH.

2. ViccnepoBaHue ycnoBuid paBHOBECUSA pblyara.

3. ViamepeHne KI4 HaKNOHHOW NNOCKOCTW.

4. /3y4eHune 3aKOHa COXPaHEHNS MeXaHNYeCcKOon IHeprum.8

8 Knacc

Pasgen 6. TennoBble ABNeHUA

OCHOBHble  MOMOXEHUS  MOMEKYNSAPHO-KMHETUYECKON  TEOpuUK
CTpoeHun BellecTBa. Macca 1 pasMepbl aTOMOB M MOJieKyn. OnbITol,
NoATBEPXKAAIOLLME OCHOBHbIE MOMOXEHWUS MOMEKYNAPHO-KUHETMYE- CKOIA
Teopuw.

Mogenn TBEPAOro, >XWAKOrO W rasoob6pa3HOro COCTOSHWIA BeLle -
ctBa. Kpuctannumyeckne un amopHble Tena. OO6bACHEHME CBOWCTB
rasoB, >XMAKOCTEN W TBEPAbIX TE€N Ha OCHOBE MOMIOXKEHWUI MOMEKy-
NAPHO-KUHETNYECKON Teopun. CmMauymBaHMe 1 KanunasapHble SBME - HUs.
TennoBoe pacLUMPEHNE 1 CXaTHe.

Temnepatypa. CBs3b TemnepaTypbl CO CKOPOCTbIO TEM/O0BOrO [ABW-
YKEHMS YacTuLl.



BHyTpeHHAA sHeprusa. Cnocobbl M3MEHEHWUS BHYTPEHHER 3Hep - ru:
Terjonepefadya W CcoBeplleHwe paboTbl.  Bugbl  Tennonepegauu:
TEn/I0NPOBOAHOCTb, KOHBEKLNA, U3/TYyYEHME.

Konnyectso TennoThbl. Y aenbHasa TenjaoéMKOCTb BellecTBa. Te-
nnoobmeH 1 Tenj0BOe paBHOBECKE. YpaBHEHME TEMNoBOro bGanaHca.
lMnaBneHne n oTBepaeBaHNe KPUCTa/NIMYECKMX BELLECTB. Y e/b- Has

Tennota nnasneHus. MNapoobpasoBaHue 1M KoHAeHcaums. Mcna-peHue

(MC). KnneHue. Y genbHas TennoTa napoobpasoBaHuns. 3aBu-CUMOCTb

TemnepaTypbl KMNeHWs OT aTMOCHEPHOro [AaBneHus.
BnaxHocTb BO3ayXa.

JHeprug Tonavea. Y gefbHas Tenaota CropaHus.

MpuHuMnbl  paboTbl TennoBbiX Aswuratenei. KI1[ Tennosoro
gsuratens. TenaoBble ABMraTenun v 3awmTa okpyxawowen cpegsl (MC).

3aKOH COXpaHeHWs W MpeBpalLeHUs 3Heprum B TEenaoBbIX MpPO-
ueccax (MC).

AdemMoHCcTpaymnmn
Hab6ntoaeHne 6pOyHOBCKOIO ABVKEHMS.

HabntogeHve gndhysmm.
HabntofeHre SBAEHUIA CMauMBaHWA N KaNnUANSPHbIX SABAE-HUIA.
HabniogeHve TensioBoro pacLUMpeHus Ter.
N3meHeHVe faBneHuns rasa npu n3MeHeHn o06bEMa 1 HarpeBa- HUK
NI OXNXKAEHUMN.
MMpaBrna n3mepeHns TeMnepaTypsbl.
Bugbl Tennonepegayn.
OxnaxzeHune npu coBepLLEHNIN PabOoThI.
HarpesaHue npu cosepLueHny paboTbl BHELUHUMU CUMAMU.
10. CpaBHeHMe TEMNMOEMKOCTElA Pa3NNUHbIX BELLECTB.
11. HabniogeHune KUneHms.
12. HabntofeHve NOCTOSHCTBA TeMneparypbl Npy MAaseHUu.
13. Mogenu TennoBbIX ABUraTeneil.
JTabopaToOpHbIe paboThbl N OMNbITHI
1 OnbITbl N0 06HAPYXXEHWIO AEACTBUSA CUM MOSIEKYNSAPHOIO NpU-
TSKEHUS.
2. OnbITbl MO BbIpaWUBaHUIO KPUCTANN0B NOBAPEHHON COMN UK
caxapa.
3. OnbITbl MO HAGNIOAEHUIO TENMOBOIO PaCLUMpPEHWs ra3oB, XUa-
KOCTEN 1 TBEPAbIX Ten.
OnpefeneHve faBneHNs BO3fyxa B GanfioHe LUNpuUa.
OnbITbl, AEMOHCTPUPYIOLLYE 3aBUCMMOCTb [AaB/IeHUSt BO34yXaoT
ero 06bEMa 1 HarpeBaHUs UIn OXaKAEHNS.
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6. MpoBepka rmMNoTesbl SIMHENHON 3aBUCUMOCTU A/IMHbI CTONBUKA
YMAKOCTU B TEPMOMETPUYECKOIA TPYOKe OT TemnepaTypbl.

7. HabntogeHne U3MeHeHWs BHYTPEHHEW 3Hepruy Tena B pesy/b-TaTe
Tennonepesayn 1 paboTbl BHELLHUX CUN.

8. WccnegoBaHue fBNeHUA Tennoo6MeHa Nnpy CMeLIMBaHUKN XO-
NOJHOW 1 ropsiyeid Boapl.

9. OnpepfeneHne KOAMYecTBa TeMA0ThI, MONYYEHHOTO BOAONA Npu
TENJI006MeHe C HarpeTbiM MeTanNINYeCKUM LUANHAPOM.

10. OnpepaeneHvie yaenbHON TeMI0EMKOCTM BeLLECTBa.

11. WccnepgosaHue npouecca UcnapeHus.

12. OnpepgeneHvie OTHOCUTE/ILHON BNaXXHOCTU BO3fyXa.

13. OnpegeneHvie yaenbHON TeNNOTbl NaBMEHWS fba.

Pasgen 7. DneKTpuYeckne 1 MarHUTHbIE ABMEHUA

dnekTpusauma Ten. [Ba poda 3NeKTPUYECKMX 3apafos. Bsanmo -
JeicTBME 3apsHKEHHbIX Ten. 3akoH KynoHa (3aBMCMMOCTb  CWJIbI
B3aMMOJENCTBMSA 3apSPKEHHBIX Te OT BE/IMUYMHBI 3apSLOB U PaccTo - IHWS
Mexay Tenamu).

OnekTpuyeckoe nose. Hanps>KEHHOCTb  3/IEKTPUYECKOro  Mosis.
MpuHLMN Cynepno3nLMn 3MeKTPUYECKMX MOofieil (Ha KayeCTBEHHOM
YPOBHE).

HocnTenu anekTpruyeckmx 3apsiaoB. SneMeHTapHbIA 3feKTpruye-CKuii
3apag. CrpoeHve atoma. [1pOBOAHMKM W OM3NEKTPUKU.  3aKOH
COXPAHEHUA 3NEKTPUYECKOTO 3apsaja.

JNeKTPUYECKUIA TOK. YCMOBMA CYLLECTBOBAHUA 3MEKTPUYECKOIO
TOKa. VICTOYHUKM NOCTOSHHOrO TOKa. [eiCcTBUSA 3M1EKTPUYECKOro TOKa
(TennoBoe,  XMMUWYECKOE,  MAarHWTHOE).  JMEKTPUYECKUA  TOK B
XUAKOCTAX U rasax.

dnektpuyeckasa uenb. Cuna ToKa. ONEKTPUYECKOE HaMpsHKeHue.
ConpoTmefieHe MPOBOAHVKA. Y[eNbHOe COMpPOTMB/IEHWE  BELLECTBA.
3akoH Oma pana yyactka uenu. llocnefoBatesisHOe W napansiensHoe
COefiJMHEeHNe NPOBOLHNKOB.

PaboTa M MOLLHOCTb 3/1eKTPUYECKOr0 ToKa. 3akoH [pkoyns— JleHua.
JneKTpUYecKre Lienu 1 NoTpebuTenn sneKTPpUYecKoi 3Hep-rmm B ObITy.
KopoTkoe 3amblKaHue.

MOCTOSHHbIE MarHWTbl. B3avmofeincTBMe MOCTOAHHBLIX MarHu- TOB.
MarHuTHoe none. MarHuTHoe none 3eM/v U ero 3HayeHue 4Jif XKU3HWN Ha
3emne. OnbiT  3pctega. MarHUTHOe nOMe  3MEKTPUYECKOro  TOKa.
MpuMeHeHMe 3NMEKTPOMArHUTOB B TEXHWKe. [leiCTBME Mar- HUTHOrO Noss
Ha TMPOBOAHMK C TOKOM. OnekTpoABuraresb MOCTOAH- HOM0 TOKa.
Vicnonb3oBaHWe 3NEKTPOABUraTesniel B TEXHWYECKUX YCTPOMCTBAX U Ha
TpaHcnopTe.



OnbITbl ®apafesn. BNeHWe 3MeKTPOMarHUTHOW uHAyKuun. [pa-
BUNo JfleHua. 3nektporeHepatop. Cnocobbl MONYYeHWUs 3neKTpuye-
CKOM 3Hepruu. OneKTPOCTaHLMU Ha BO30OHOBASIEMbIX WCTOYHMKAX
3Hepruu.

AdemMoHCcTpaymnmn

1
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dnexkTpu3saLus Ten.

[Ba pofa anekTpuyeckux 3apafoB M B3auMOJeicTBME 3aps-
YEHHbIX Tef.

YCTPOIACTBO M AENCTBME 3MEKTPOCKOMA.

AnekTpocTaTnyeckas UHAYKUNS.

3aKOH COXpaHeHNs 31EKTPUYECKUX 3apsL0B.

MPOBOAHWKN W AN3NEKTPUKMN.

MogenmpoBaH/e CUNOBLIX AVHWIA 3NEKTPUYECKOTO MONS.
VICTOUHMKM MOCTOAHHOIO TOKa.

[LelicTBUA 3NeKTPUYECKOro TokKa.

DNEKTPNYECKINIA TOK B XXUAKOCTU.

"a30BbIi pa3psag,.

Vi3mepeHue cusibl TOKa amnepmMeTpoM.

V3MepeHne 3/1eKTPUYECKOTO HAmpsKEHWUS BOMbTMETPOM.
PeocTaT 1 MarasuH COMpPOTMBIEHNIA.

B3avMogencTare NOCTOSHHLIX MarHWTOB.

MogenvpoBaHue HEBO3MOXHOCTU pasfeneHus NoscoB mar-
HWTa.

MogenmpoBaHue MarHWTHbIX Nofeld NOCTOSAHHLIX MarHWTOB.
OnbIT OpcTesa.

MarHuTHoe nose TokKa. INeKTPOMarHuT.

[JeicTBre MarHUTHOro nosis Ha MPOBOAHWK C TOKOM.
OneKTpoasuraTesis MOCTOAHHOIO TOKA.

WccnenoBaHue ABMEHUS 3M1EKTPOMArHUTHOW WHAYKLWN.

OnbITbl dapages.

3aBMCMMOCTb HanpaBneHUs MHAYKLUMOHHOIO TOKa OT YC/I0BUIEro
BO3HWKHOBEHMUS.

OMeKTpOoreHepaTop MOCTOAHHOIO TOKA.

JNabopaTopHble paboThbl U OMbITbI

1

2

OnbITbl N0 HAGMIOAEHUIO 3NEKTPU3ALNM TeT MHAYKLUNENR 1 Npw
COMPUKOCHOBEHUN.

WccnenoBaHve JeiicTBUSA 3IEKTPMYECKOTO NOAS Ha MPOBOAHU-KU U
LN3NEKTPUKN.

C6opka 1 npoBepka paboTbl 3M1EKTPUYECKON Lenu NOCTOSHHOIO
TOKa.

3mepeHre 1 perynnpoBaHne CUsbl TOKa.



5. M3amepeHune 1 perynnpoBaHune HanpsxeHus.

6. ViccnegoBaHve 3aBUMCUMMOCTM CWJbl TOKa, WAYLIEro u4epes pe-
3UCTOP, OT COMPOTMBIEHUS Pe3nUCTOpa WM HamMpsXKeHWs Ha pesu-
cTOpe.

7. ONbITbl, [JEMOHCTPUPYIOLLME 3aBUCUMOCTb  3/IEKTPUYECKOrO  CO-
MPOTUB/IEHMS MPOBOLHUKA OT €ro A/IMHbI, M/OWAAN MOMEePeY- HOro
CeyeHuna N matepuana.

8. TlMpoBepka MpaBWia CMOXEHWS HaMpsHXKeHWd npu  nocnefoBsa-
Te/IbHOM COeIHEHUW ABYX Pe3UCTOPOB.

9. lNMpoBepka npaswuia AN CU/bl TOKA MPW napanienbHOM COoeau-
HeHWW PesnCcTopos.

10. OnpefieneHune paboTbl 31EKTPUYECKOr0 TOKa, MAYLLEro yepes
pesncTop.

11. OnpefeneHne MOLLHOCTU 3NEKTPUYECKOro TOKa, BblgeNseMoiHa
pesucTope.

12. WNccnepoBaHme 3aBUCUMOCTU CUMbI TOKA, MAYLLETO Yepes flam-
MOYKY, OT HaMpPsHXKEHWS Ha Heil.

13. OnpepgeneHue KI14, HarpesaTtens.

14. WccnepoBaHWe MarHUTHOIO — B3aMMOfENCTBUA  MOCTOSAHHBLIX — Mar -
HUTOB.

15. N3yyeHne MarHMTHOro nosd MOCTOAHHBLIX MarHUToB Mpu UX
06beJUHEHNI 1 pa3feneHunN.

16. WccnepoBaHue [eNCTBUA 3MEKTPUYECKOTO TOKA Ha MarHUTHYHO
CTPEnNKY.

17. OnbITbl, AEMOHCTPUPYHOLLME 3aBUCMMOCTb CU/bl  B3auMOAei-
CTBUA KaTYLUKM C TOKOM W MarHuta OT CU/bl TOKa U Harnpas/ie - Hus
TOKa B KaTyLLKe.

18. N3yyeHwne feiicTBUS MarHUTHOIO MOAS HA NPOBOAHUK C TOKOM.

19. KoHCTpyupoBaHUWe ¥ u3yuyeHne paboTbl 3MeKTpoLBUraTens.

20. N3mepeHwue KI4 anekTpoaBUraTeisHOM yCTaHOBKM.

21. OnbITbl MO UCCMENOBAHUIO SBMIEHWS 3/IEKTPOMArHUTHOW UHAYK- LK
NCCnefoBaHWe  W3MEHEHW 3HAYeHUS U HampaBfeHWUs  WH-
LYKUMOHHOIO TOKa.

9 Kknacc

Pasgen 8. MexaHnyecKune AB/IeHNA

MexaHnuyeckoe [BWKeHue. MartepuanbHaa Toyka. Cucrtema OT-
cyéta. OTHOCUTENIbHOCTb  MEXaHWYeCKoro [BWXeHWs. PaBHOMepHoe
NpAMONMHENHOe  ABWXKeHWe. HepaBHOMEpHOe NPAMOMMHENHOE — [BW -
XeHue. CpefHAs U MTHOBEHHAs CKOPOCTb Tefla Npu HepaBHOMEpP- HOM
LBUXEHNN.



YckopeHue. PaBHOYCKOPEHHOE MpsMONuNHeliHoe [ABuxeHne. CBoO-
6osHoe nageHve. OnbIThl ["anunes.

PaBHOMepHOe ABVKEHWE MO OKpYXHocTu. [lepuofg u 4vactota 06-
paweHus. JIMHeiHas W yrnosas CKOPOCTW. LleHTpocTpemuTtensHoe
YCKOpEHMUe.

MepBblit 3aKOH HbloTOHAa. BTOpoit 3akoH HbtoToHa. TpeTwuii 3a- KOH
HbloToHa. [MpuHUMN cynepnosnymm cun.

Cwuna ynpyroctn. 3akoH 'yka. Cuna TpeHWs: cuna TPEHUA CKOfb-
YKEHUSA, CUNa TPEHUA MOKOSA, APYTUe BULbI TPEHUS.

Cuvna TAXEeCTM N 3aKOH BCEMMPHOrO TATOTEHWA. YCKOPEHWe CBO -
6oaHoro nageHus. AsuxeHue nnaHeT Bokpyr ConHua (MC). Mepsas
KOCMWYeCKas CKOPOCTb. HEBECOMOCTb U NeperpysKu.

PaBHOBeCHe MaTepuanbHOM ToukM. ABGCOMOTHO TBEPAOE TENO.
PaBHOBecVe TBEPAOro Tena C 3aKPennéHHOM ocbio BpalleHus. Mo-
MEeHT Cu/ibl. LIEHTp TSXKecTu.

Wmnynec Tena. V3smeHeHwe wumnynbca. MMnynbC cuibl. 3aKOH
coXpaHeHus nmnynbca. PeaktusHoe asuxeHue (MC).

MexaHunyeckas paboTa M MOLWHOCTb. PaboTa cun TSXeCTu, ynpy-
roctn, TpeHus. CBA3b 3Heprum u paboTbl. lMoTeHUManbHas 3aHeprus
Tena, NOAHATOro Hafj MOBEPXHOCTHHO 3eMnu. loTeHUManbHas sHep- rms
CXaTON NpYXuHbl. KnHeTnyeckas sHeprus. TeopeMa O KUHE - TUYECKON
3Hepruun. 3aKoH coxpaHeHUs MexXaHWYeCcKoM aHepruu.

AdemMoHCcTpaymnmn

1 HabniogeHve MexaHU4ecKoro ABUXKEHUA Tesla OTHOCUTENbHO

pa3HbIX Ten OTCYéTa.

2. CpaBHeHVie MyTeil U TPaeKTOPWIA ABMXKEHWS OAHOTO U TOro eTena
OTHOCWTESIbHO PasHbIX T/ OTCYETA.

N3mepeHne CKOPOCTU M YCKOPEHUS MPAMOJSIMHENHOIO ABUXE-HMS.
VccnenoBaHne Mpr3HaKOB PaBHOYCKOPEHHOTO [BVXXEHWS.
Hab6nogeHve ABWXEHNS TeNla Mo OKPY>XXHOCTW.

HabnogeHre MexaHW4ecKUx SBMIEHWIA, MPOUCXOALMX B CU- CTEME
OTCYETa «Tenexka» npu eé paBHOMEPHOM U YCKOPEHHOM [BVXEHWU
OTHOCUTE/IbHO KabuHeTa (PU3NKN.

7. 3aBMCUMOCTb YCKOPEHMSI Tena OT MacCbl Tefa W [AeMCTBYHOLLEN Ha
HEro cusbl.

HabniogeHve paBeHCTBA CUA MPU B3aMMOZEACTBUAN Ten.

Vi3meHeHwve Beca Tena npu yCKOPEHHOM [ABUXEHUW.

10. Mepefayva MMMynbCa Npy B3aMMOLENCTBUY TeN.

11. MNpeobpa3oBaHNs 3HEPTMN MPX B3aMMOAEACTBUM Ter.

12. CoxpaHeHUWe UMMy/bca NPU HEYMPYroM B3auMoeicTBrm.
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13. CoxpaHeHune vMnynbca nNpu abcontoTHO yNpyrom B3avMOAei-
CTBUW.

14. HabniofeHve peakTMBHOIO ABWXKEHUS.

15. CoxpaHeHue MexaHWU4YeCKOM 3Heprun npu CBOOGOLHOM MafeHUM.

16. CoxpaHeHMe MeXaHWYeCKOM SHeprun Npu ABMXEHUN Tena Mog
[leICTBMEM NPYXXMHbI.

JNabopaTopHble paboThbl U OMbITbI

1. KOHCTpynpoBaHvne TpakTa [Ans pasroHa W [JanbHeiLlero paBHO -
MEpPHOr0 ABWXKEHUA LLApUKa WU TENEXKN.

2. OnpepeneHne CcpefHei CKOPOCTWM CKOMbXEeHUS Opycka WnnM OBu-
YKEHMS LapWKa No HaKNOHHOM NAOCKOCTH.

3. OnpefeneHvie yCKOpPeHUs Tena Npu paBHOYCKOPEHHOM [BWKE - HUK
MO HaKMOHHOW NIOCKOCTW.

4. NccnepoBaHre 3aBMCMMOCTU MYTW OT BPEMEHW MpU  PaBHOYCKO-
PEHHOM [BWXEHWUW 6e3 HayasbHOl CKOPOCTH.

5. MNpoBepka rvnoTesbl: ecin MpuU  PaBHOYCKOPEHHOM  ABUXEHWUU Ge3
Haya/lbHOW CKOPOCTM MYyTW OTHOCATCA Kak psf HeYETHbIX umcen, To
COOTBETCTBYHOLLME NMPOMEXYTKM BPEMEHN OfMHA- KOBbI.

6. ViccnefoBaHve 3aBUCUMOCTU CUJIbl TPEHUSA CKOSIbXXEHWUSA OT CU- bl
HOPMa/IbHOr0 [aB/IeHUs.

7. OnpepgeneHune KoahPuLUMeHTa TPEHUS CKOMbXEHMS.

. OnpegeneHne >XECTKOCTU NPY>XUHbI.

9. OnpepeneHne paboTbl CUMbI TPEHWUS NPU PaBHOMEPHOM [ABUXKE - HUM
Tena ro ropusoHTabHON NMOBEPXHOCTH.

10. OnpegeneHve paboTbl CW/bl YNPYroctu npu nogbéme rpysac
NCMOo/Ib30BaHNEM HEMOABUXKHOIO Y NMOABUXHOI0O 6/10KOB.
11. I3yyeHmne 3aKOHA COXPaHEHUSA 3HEpPruu.

[ee]

Pasgen 9. MexaHn4eckune KosebaHns 1 BOMHbI
KonebatenbHoe aBmxeHue. OCHOBHbIE XapaKTEPUCTUKM Koneba- HWiA:
nepuog, 4vactota, amnautyga. MaTemaTuyecKUin u NPY>XWH- HbliA
MasTHUKW. MpeBpaLleHne aHepruu npu KonebaTensHOM ABU- XEHUN.
3atyxatolme KonebaHus. BbIHYXeHHble KonebaHus. Pe3oHaHC.
MexaHun4eckune BojHbI. CBOMCTBA MEXaHUYECKMX BOSH. IMpo- AoMbHbIe
1 rnornepeyHble BONHbI. [MHA BOMHLI U CKOPOCTL eé pac-
npocTpaHeHnsi. MexaHW4Yeckue BOSHbI B TBEPAOM Tesle, celicMuye-
ckue BofHbI (MC).
3ByK. 'POMKOCTb 3BYyKa W BbicOTa TOHa. OTpaxeHue 3ByKa. WH-
(hpasByK M yNbTpasByK.



AdemMoHCcTpaymnmn

1. HabnogeHue konebaHuidi Ten nog AeiCTBMEM CWMbl TSHKECTUN

CWUJIbl YNPYTOCTH.

. HabntogeHune KonebaHWii rpysa Ha HATU U Ha NPY>XXUHe.

. HabnwoaeHne BbIHY>XAEHHbIX KONebaHWil 1 pe3oHaHca.

. PacnpocTtpaHeHuWe NpofonbHbIX U NONepeyHbIX BOSH (Ha Moje- ).

. HabntogeHme 3aBUCUMOCTY BbICOTbI 3BYKa OT YacTOTbl.

. AKYCTNYECKUNIA pe3oHaHc.

JNa6opaTopHble paboThbl U OMbITbI

1. OnpegeneHne 4acToTbl M Mepuofa KonebaHWin MaTemaTUyecko- ro
MasATHUKA.

2. OnpegeneHne 4acToTbl U Mmepuoja KonebaHWin MpY>XMHHOrO Ma-
ATHUKA.

3. VccnepoBaHre 3aBUCUMMOCTU Neprofa KonebaHWin NofBeLLeHHO - TO K
HUTW rpy3a OT A/INHBI HATW.

4. NccnepoBaHne  3aBUCMMOCTVM  Mepuoja  KoneGaHuid  MpY>XXMHHOro
MasTHMKa OT Macchbl rpysa.

5. MpoBepka He3aBUCMMOCTM nepuofa KonebaHwid rpysa, noase-
LLIEHHOTO K HUTW, OT Macchl rpysa.

6. OnbITbl, 4EMOHCTPUPYIOLLME  3aBUCUMOCTb  Nepuofa  KonebaHuii
MPY>XMHHOI0 MasgTHMKA OT MAacchbl rpysa 1 >XECTKOCTU NPY- >KNHbI.

7. ViamepeHne ycKopeHus cBO60OLHOro MmafeHus.
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Pa3gen 10. SneKTpomMarHUTHOE MoJsie U 3/1IEKTPOMAarHUTHbIE BOJIHbI

JNeKTpOMarHUTHOe noje.  JNeKTPOMarHWTHble  BOMHbLI.  CBOMCTBA
3/1eKTPOMAarHUTHbIX BOAH. LLIKana 31eKTpoOMarHWTHbIX BOSH. Wc-
Mo/b30BaHMe 3M1eKTPOMArHUTHbLIX BOJIH A/15 COTOBOI CBA3N.

OnekTpoMarHutHasa npupoga ceeta. CkopocTb cBeTa. BosHOBble
CBOWCTBA CBeTa.

AdemMoHCcTpaynmn

1. CBolicTBa 3N1eKTPOMAr HUTHbIX BOJIH.

2. BonHoBble CBOIACTBA CBETA.

NNa6bopaToOpHble paboThbl U OMNbIThI

1 WV3yyeHue CBOWCTB 3/1EKTPOMArHUTHbIX BOMAH C MOMOLLBIO MO-

6unbHOro TeneoHa.

Pasgen 11. CBeToOBble ABMEHUA

NlyyeBasd mopenb cBeTa. VIcToOuHMKM cBeTa. [psAMONMHeRHoe pac-
npocTtpaHeHune ceeta. 3aTMeHns ConHua v JlyHbl. OTpakeHue CBe- Ta.
Iockoe 3epkano. 3aKOH OTPaXKeHUs CBeTa.



MMpenomneHve cBeTa. 3akOH npenomseHus cBeTa. [lonHoe BHY-
TpeHHee OTpaXKeHWe cBeTa. lIcnosib30BaHWe TMOSMIHOTO  BHYTPEHHEro
OTpaXKeHWs B ONTUYECKUX CBETOBOJAX.

NuHza. Xopg nyyeit B nnH3e. ONTMYecKas cucTema oToannapa- Ta,
mMukpockona u Teneckona (MC). na3 kak ONTU4YecKas cuUCTeMa.
BAn3opyKoCTb 1 fa/IbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B cnekTp. OnbiTbl HbloTOHa. Cnoxe- Hue
CNeKTpasibHbIX LBeTOB. Jucnepcus caeTa.

AdemMoHCcTpaymnmn

1 TpsiMonunHeliHoe pacnpocTpaHeHne CBETa.

2. OTpaxeHwue cseTa.

3. MonyyeHne n306paxkeHnii B MIOCKOM, BOFHYTOM W BbIMYK/IOM
3epKanax.

MpenomneHuve ceeta.

OnTnyecknii CBETOBOL,.

Xog nyuein B cobupatoLLelt MH3e.

Xofa nyyeli B paccenBaroLelt NnMH3e.

MonyyeHne N306paXKEHNI C MOMOLLBIO JIMH3.

MpuHUMn gelcTBMs (PoToannapara, MMKPOCKONa W TeecKo- na.

Mogenb rnasa.

Pa3noxkeHne 6enoro ceeta B CNEKTP.

MonyueHne Genoro cBeTa MpW CAOKEHUW CBeTa pasHbIX LiBETOB.

JNabopaTopHble paboThbl U OMbITbI

1. ViccnegoBaHuve 3aBMCMMOCTU Yr/ia OTPaXXeHWs CBETOBOrO JiyyaoT
yrna nageHus.

2. VI3yyeHne xapaKTepucTMK N300paxeHns npefMeTa B N10CKOM
3epKase.

3. NccnepoBaHve 3aBUCUMOCTW Yria NPenomaeHns CBETOBOrO J/y-4a

OT yrna nafeHns Ha rpaHuue «Bo3gyX—CTeK0».

4. MonyueHme N306paXKEHNI C NOMOLLLIO COBMPAIOLLEN NINH3bI.

5. OnpegeneHne hOKYCHOro pacCTOSAHUA Y ONTUYECKOW CUMbl CO-
OMpatoLLEei NNH3bI.

. OnbITbI MO pa3NoXxXeHMo 6e10ro CBeTa B CNEKTP.

. ONbITbl NO BOCNPUATUIO LBETa NPeAMETOB MNpU WX HabnoLeHUn
yepes LBETOBblE (UNLTPbI.
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Pasgen 12. KBaHTOBbIE ABMIEHUA

OnbIiTbl Pesepthopaa 1 nnaHetapHas mMofenb atoma. Mogenb aTo- ma
bopa. WcnyckaHve w nornowleHue cseta aTomMoM. KBsaHTbl. Jlu-
HeliuaTble CNEKTPbI.

PafmoakTuBHOCTb. Anbga-, 6eTa- U raMma-usnydeHus. CTpoe- Hue
aToMHoro agpa. HyknoHHasa mofenb aTOMHOro aapa. Msotonsl.



PafnoakTuBHbIe npespalleHns. Nepuog nonypacnaga atoMHbIX a4ep.
AfepHble peakuun. 3aKOHbl COXpPaHEHMUs 3apsAf0BOro U MaccoBo - o
yucen. 3Heprus CBA3M aToOMHbIX fgep. CBA3b MacCbl U 3HePruw.
Peakuunn cuHTe3a U peneHus agep. UcTouHuku aHeprum ConHua u
38634 (MC).
ApepHas aHepreTuka. [eicTBMS pafuOaKTUBHBLIX W3MYUYEHUIA Ha
»XMBble opraHunsmbl (MC).
AdemMoHCcTpaynmn
. CNeKTpbl N3NYYeHNs 1 NOrNOLLEHUS.
. CNeKTpbl pasinyHbIX rasos.
. CnekTp BOAOpOA.
. HabnogeHune TpekoB B Kamepe BunbcoHa.
. PaboTa cUéTumKa MOHU3UPYIOLLUX U3NTYUEHWIA.
. Peructpauus msnyyeHus npupoaHbIX MWHEPAsoB U MPOLYK-TOB.
JNa6opaTopHble paboThbl U OMNbITbI
1. HabnwogeHne CnOWHbIX WU NNHERYATbIX CNEKTPOB U3NyYye- HUS.
2. ViccnepoBaHue TPeKOB: M3MEPEHME 3HEPrn YacTuLbl Mo Top-
MO3HOMY NyTW (No doTorpagusam).
3. N3mepeHre pagnoakTUBHOIO (hoHa.

o0 wN

MoBTOPUTEBbHO-0606LLAIOLLNIA MOAY/Tb

MOBTOPUTENbHO-0000LWAOLIMIA  MOAYNb  NpefHa3HayeH Aand  cu-
cremaruzaumMm 1 0600LLieHMs NPeAMETHOr0  COePXaHusa U onblTa
JedATeNbHOCTN, NPUOBPETEHHOrO NPU M3yYeHUW BCEro Kypca (usn- Ku, a
TakkKe 419 NOAroToBKM K OCHOBHOMY roCyfapCTBEHHOMY 3K- 3aMeHy Mo
th1anKe 41 00yYatOLLMXCS, BbIOPABLLMX 3TOT YUYeOHbIA NPeaMeT.

Mpn M3y4YeHUW [AHHOTO MOAYNS PeannsytTcs W CUCTEMATU3N-
pylOTCS BUAbl AEATENbHOCTU, HAa OCHOBE KOTOPbIX 06ecreynBaeTCs
[OCTVKEHME MpPeAMETHbIX W MeTanpeAMeTHbIX MaHUPYeMbIX pe-
3yNbTaToB 06YYeHUs, (hOPMUPYETCH eCTECTBEHHO-HAy4Hasi FPamoT- HOCT:
OCBOEHME Hay4HbIX METOAOB WCCNef0BaHUA SIBNEHWIA NpUpPO- Abl W
TEXHWUKW, OBNafieHNe YMEHUSAMU O6GBACHATb (U3NYECKMe SB- NIEHUS,
MPUMEHSS MOMYYEHHbIE 3HaHWA, pewaTb 3ajayn, B TOM yucne
KaueCTBEHHbIE U 3KCMEPUMEHTaSbHbIE.

MPUHLMNMANbHO  [eATeNbHOCTHBIA  XapakTep [JaHHOro pasgena
peann3yeTcs 3a CYET TOrO, YTO Y4allMecs BbIMOMHAT 3ajaHus, B
KOTOPbIX UM NpeanaraeTcs:



6 Ha OCHOBE MO/YYeHHbIX 3HAHMWIA pacno3HaBaTb M HAyYHO 0OBAC- HATb
(hU3NYECKMe SBNEHWS B OKPYXKalOLLle npupofe W MOBCeA- HEBHOM
XKU3HY;

61CcnoMb30BaTh HayuHble METOAb! UCCNEA0BaHUA (PU3NUYECKUX SB- NIEHNA,
B TOM uucfie 419 NPOBEPKM TUMOTE3 WM MOSTyYeHUS Teope- TUYECKMX
BbIBOLOB;

6 00BACHATL Hay4Hble OCHOBbI Haub0nee BaXKHbIX [LOCTMXXEHWIA CO-
BPEMEHHbIX TEXHOMOTMNA, HanpuMep, MNPaKTUYECKOro WCMob3O -
BaHWUS Pa3IMYHbIX WUCTOYHWUKOB 3HEPrMM Ha OCHOBE 3aKoHa npe-
BpALLEeHNs N COXPAHEHUSA BCEX U3BECTHbIX BUAOB SHEPrUM.

Kaxgas n3 TeM [JaHHOrO pasfena BK/KYaeT 3SKCMepUMeHTabHOoe
nccnegosaHne  obobllarollero  xapaktepa.  Pasgen  3aBepluaetcs
NpoBeAeHVEM AMarHOCTUYECKOM U OLEHOYHOW PpaboTbl 3a KypC OC- HOBHOM
LLUKObI.



MIAHNPYEMBIE PE3YJ/IbTATbI OCBOEHN/A
YYEBHOIO NPEAMETA «®N3NKA»
HA YPOBHE OCHOBHOI'O OBLLEMO OBPA3OBAHUA

N3yueHne y4debHOro npegmeta «®PuU3nKa» Ha YPOBHE OCHOBHOMO
06Lero obpasoBaHUs AOMKHO 06ecneumBaTh AOCTMXKEHWE CReayHOLMX
NNYHOCTHBIX,  MeTanpeaMeTHbIX UM NpeAMETHbIX  06pa3oBaTe/bHbIX
pesy/bTaToB.

JIMYHOCTHBIE PE3Y/IbTATbI

MaTpuoTuUyeckoe BoCMUTaHUE:

—TpOsIBNIEHNE MHTEpeca K WCTOPUM W COBPEMEHHOMY  COCTOSHUHO
POCCUNCKOW (PU3NYECKOI HayKMW;

—LEHHOCTHOE OTHOLIEHME K [OOCTUXKEHWUAM POCCUACKUX YUEHBIX-
(hM3MKOB.

Mpa>kaHCKOoe N AyXOBHO-HPABCTBEHHOE BOCMUTaHWe:

—TOTOBHOCTb K aKTMBHOMY Y4YacTUO B 0OCYXAEHWU OOLLECTBEHHO-
3HAYMMBIX W 3TUYECKMX MpO6/eM, CBA3aHHbIX C MNPaKTUYECKUM
NPUMEHEHNEM JOCTVXXKEHUI (PU3NKUK;

—O0CO3HaHWE BAXXHOCTW  MOPAIbHO-3TUYECKUX MPUHUMNOB B fes-
TENbHOCTU YUYEHOrO.
3cTeTunyeckoe BoCcnnTaHue:

—BOCMPUATNE 3CTETUYECKNX KAYECTB PU3NYECKOW HayKu: eé rap-
MOHWUYHOTO MOCTPOEHUS, CTPOFOCTU, TOYHOCTU, NAKOHUUYHOCTH.
LLeHHOCTW Hay4HOro rMo3HaHus:

—O0CO3HaHWe LEHHOCTU (PU3MYECKON HAyKU KakK MOLLHOro WHCTPY-
MeHTa NMO3HaHWS MMpa, OCHOBbI Pa3BUTKSA TEXHOMOTWIA, BaXKHEN - LLel
COCTaBNAOLLEN KYNbTYPbI;

—pa3BuThe Hay4yHO N603HATENLHOCTU, WHTepeca K WCCefoBa-
TENbCKOI AeATenbHOCTH.
dopmMUpoOBaHME KY/NbTYpbl 340POBbS U 3IMOLLMOHAIBHOTO

6narononyyuvsa:

—O0CO3HaHWe LeHHOCTM 6e30MacHOro 06pasa >XM3HW B COBPEMEHHOM
TEXHO/IOTMYECKOM MVpE, BaXXHOCTW MpaBuw/i 6€30MacHOro noBege- Hus
Ha TpaHCNopTe, Ha [AOpOorax, C 3/MEeKTPUYECKMM W TEM0BbIM
060pyf0BaHMEM B LOMALLHUX YC0BUAX;

—ChOpPMMPOBAHHOCTL HaBblKa pediekcuK, Mpu3HaHUe CBOEro Mpasa Ha
OLIMOKY 1 TaKoro e rpaeay ApYroro YenoBeka.

Tpynosoe BoCcnTaHUE:

—aKTUBHOE Yy4yacTWe B peLleHWM NpakTUyeckux 3afady (B pamkax
CeMbM, LIKOMbI, Fopofa, Kpas) TEXHOMOrMYeckoi W couunanbHoi
HanpasfeHHOCTH, TPeBYIOLWMX B TOM UYMCe U PUINYECKUX 3HAHUIA;



—MWHTEepeC K MPaKTUYECKOMY U3YUYeHU0 Mpoeccuid, CBSA3aHHbIX C
thM3UKOIA.

OKOoJiormyeckoe BocnmTaHue:

—OpUWeHTaUMsi Ha NPUMeHeHWe (U3NYECKUX 3HAHWIA [N peLleHus
3aga4y B 06/1aCTN OKPYXKatoLLei cpeapl, MAaHWPOBaHNA MOCTYNKOB W
OLLeHKM MX BO3MOXXHbIX NOCNEACTBUIA ANs OKPYXXatoLLet cpebl;

—O0CO03HaHWe rnobanbHOro XxapakTepa 3KOMOrMYecknx npobnem u
nyTel NX peLleHms.

AjanTayunsa oby4daroLerocsd K MaMeHSOLWMMCS YC/TOBU-

AM couuasibHOM N NMPUPOAHON cpenbl:

—nOTPe6bHOCTb BO B3aMMOZENCTBAU MPY BbINOSIHEHUW WUCCNES0BaHU U
MPOEKTOB  (PU3NYECKON HaMpaBNeHHOCTU, OTKPLITOCTb OMbITY W
3HaHWAM LPYruXx;

—TOBbILLEHNE YPOBHSA CBOEA KOMMETEHTHOCTM Yepe3  MPaKTUYeCKyH
[eATeNbHOCTb;

—TMOTPeOHOCTb B (POPMMPOBAHMM HOBLIX 3HAHWIA, B TOM umcne ¢op-
MYNMPOBaTh WAEW, MOHSATUSA, TWUNOTE3bl O (PU3NYECKUX OOBEKTAX U
ABNEHNSAX;

—O0CO3HaHNe [eUUUTOB COGCTBEHHLIX 3HAHWIA WM KOMMETEHTHOCTEN B
06n1acTn un3nKu;

—MNaHWpoBaHMe CBOEro pasBUTUA B MNPUOOPETEHUM HOBBLIX (QU3N-
YECKUX 3HaHWI;

—CTpeMaeHNe aHaIM3MpoBaTh W BbISBASTL B3aMMOCBA3WM MPUPOAbI,
obuiecTBa M 3KOHOMWKKW, B TOM 4MUCNE C WCNOMb30BaHMEM (DU-
3NYECKUX 3HAHWIA;

—OLEeHKa CBOMX JeNCTBUIA C YH4ETOM BAUAHUSA Ha OKPYXKAIOLLYIO Cpeay,
BO3MOXHbIX FN06anbHbIX NOCNEACTBUNA.

METAMNPEOMETHBIE PE3Y/IbTATHI

YHuBepcasibHble Mo3HaBaTe/NbHbIE Ael7|CTBVIFI

Ba3zoBble norvyeckue AelcTBUS:

—BbIABNATb W XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKM 0OBLEK- TOB
(sBneHnin);

—YyCTaHaB/MBaTb CYLLECTBEHHbIA MPU3HAK Knaccugukaumm, OCHO -
BaHWS 45 06006LLEHNS U CPaBHEHUS;

—BbIABMATb 3aKOHOMEPHOCTU W MPOTMBOPEYMSt B pacCcMaTpurBaeMbliX
(hakTax, faHHbIX W HabAAEHUAX, OTHOCALMXCA K u3nye- CKUM
ABNEHUSM,;

—BbIABNATb MPUYNHHO-CNEACTBEHHbIE CBA3U MPU U3YUYEHUN (PU3NUECKUX
ABMIEHU/ A W MPOLECCcOB; fdenaTb  BbIBOAbI C  UCMONL30BaHUEM
[LefYKTUBHBIX Y MHAYKTUBHBIX YMO3aK/MOUYEHWIA, BbIABUIaTb TMNOTE3bI
0 B3aMMOCBSI3AX PU3NYECKNX BEIMUNH;



—CaMOCTOSATENbHO BblGMpaTb CMOCO6 peLleHnst y4ebHOM  (M3nNYEecKoin
3afaun (CpaBHEHME HECKONbKMX BapuaHTOB peLleHus, Bblibop Hambonee
MOAXOASALLEr0 C YY4ETOM CaMOCTOSATEbHO BbIAENEHHbIX KPUTEPUEB).
BasoBble MccregoBaTeNbCKME AeNCTBUA:

—MWCNoMb30BaTb BOMPOCbI  KakK WUCCNeA0BaTeNIbCKUA  UHCTPYMEHT
NO3HaHNS;

—TMpPOBOAWTL MO CAaMOCTOSITE/IbHO COCTaB/IEHHOMY TMJiaHy OfbIT, He-
CNOXHbIA  (PU3NYECKMA  3KCTIEPUMEHT,  HEeOOMbLLIOE  UCCNef0BaHUE
(hM3NYECKOTO ABMEHNS;

—OLUEeHMBaTb Ha MPMMEHMMOCTb W [OCTOBEPHOCTb MHGOPMALWIO,
MOJTYYEHHYHO B XOf€ MUCCNeL0BaHUS UK SKCNEPUMEHTE;

—CaMOCTOATENIbHO  (POPMY/IMPOBaTb 060OLLEHNS WM BbIBOAbI MO  pe-
3ynbTaTam MpoBeAEHHOro HabMoAeHWs, OnbITa, UCCNEef0BaHNS;

—TMpOrHO3MPOBaTh  BO3MOXHOE  Ja/ibHeillee  pa3BUTUE  (IM3NYECKMX
MPOLLECCOB, a TaKXe BblABMTaTb NPEAMOSOXKEHMS 06 UX pasBUTUM B
HOBbIX YC/IOBUSX U KOHTEKCTax.

Pa6oTa c nHdopmawmeii:

—TMPUMEHATL Pas3/iMyHble METOAbl, WMHCTPYMEHTbI U 3anpockl Mpu
noucke u oTbope WMHGOPMALUM WAM [aHHBIX C YYETOM nNpeaso -
YKEHHOI yYeBHOIN (h13nYeCKoii 3aaauu;

—aHann3npoBaTh, CUCTEMATU3MPOBAaTb W WHTEPNPeTMpOBaTb WH-
thopmaL Mo pa3MUHbIX BUAOB U POPM MpescTaBneHuns;

—CamOCTOSATelbHO BbIGMPATL OMTMMANbHYH) (HOPMY  MpPeACcTaBfie- Hus
MH(opMaLMM M UNMKCTPMPOBATL PeLlaeMble 3afjauM He- CIOXKHbLIMM
cXeMamu, auarpamMmmamMu, UHOM rpafuKom 1 UX KOM- GUHALMAMU.

YHuBepcasbHble KOMMYHUKaTUBHbIE ,D,el7|CTBVIF|

O6LeHue:

—B Xofe 06CyXaeHns Yy4yebHOro Martepuana, pe3ynbTaTtoB fabopa-
TOPHbIX PaboT M MPOEKTOB 3a4aBaTb BOMPOCbI MO CyLIECTBY 06-
CYXXJaeMOM TeMbl W BbICKa3blBaTb WAEW, HaLENeHHble Ha pelle- Hue
3afaun 1 nogaepXKaHme 6naroxenaresibHOCTU OBLLEHMS;

—COMNOCTaBNATb CBOW CYXAEHUA C CYXAEHUAMWU APYTrUX YYaCTHU- KOB
Amanora, 06Hapy>XuBaTb pasaMyme 1 CXOACTBO MO3NLNIA;

—BbIpaXaTb CBOK TOUKY 3peHUS B YCTHbIX U MNCbMEHHbIX TEKCTaX;

—ny6AMYHO MpPeACTaBATb Pe3ynbTaTbl BbINOMHEHHOIO (DU3UYECKO- O
onbITa (3KCNepuMeHTa, UCCNeA0BaHUsA, NPOEKTA).

CoBMecTHas AeaTeNbHOCTb (COTPYAHNYECTBO):

—MOHMMaTb W WCNO/b30BaTh MPeMMYyLLECTBA KOMAHLHON W WMHAM-
BUAyanbHOW paboTbl NpUM  peleHUn KOHKPETHOM  (hr3nyecKoit
npob6nemsl;



—TMpUHMMATL  LEMM  COBMECTHON  AeATeNbHOCTW,  OpraHn30BbIBaTb
[JeACTBMA MO €€ [AOCTWKEHMIO: pacrnpefensTb ponn, 06CyXaaTb
npoueccbl W pesynbTaTbl COBMECTHON paboThbl; 0606WaTb MHEHMS
HeCKoNbKUX NK0AEiA;

—BbINOMHATL CBOK 4acTb paboTbl, AOCTUrasi KauyeCTBEHHOro pe-
3ynbTaTa No CBOEMY HamnpaBNEHUIO U KOOPAUHMPYS CBOM AENCTBUS C
[APYTVIMMW YfleHaMW KOMaHbl;

—OLUeHMBaTb KauyecTBO CBOEro BKAaja B O6LUMIA MpoAyKT MO Kpute-
pUSIM, CaMOCTOSATENIbHO C(OPMYNMPOBAHHLIM Y4YacTHUKaMK B3a-
NMOJENCTBUS.

YHUBepCa/bHbIE PETYNSTUBHbIE AENCTBUS

CamoopraHusauunsa:

—BbIIBAATL NPO6MEMbI B XXU3HEHHbLIX W YYeOHbIX CUTyaumsax, Tpe-
OYHOLLMX ANS pelleHns (U3NYECKMX 3HAHWIA;

—OpWEHTUPOBATLCA B Pas3IMYHbLIX MNOAX0Aax MPUHATUS peLLeHWiA
(MHOVMBMAYaNbHOE, MPUHATME peLleHWUs B TPymnne, MNPUHATUE pe-
LLUEHWIA TPYMMOWA);

—CamMOCTOATENIbHO  COCTaBAATb  @ITOPUTM  PELUEHUs  (PU3NYECKOIA
3afjaum Unu nnaHa uccnefoBaHus ¢ YYETOM VMEIOLLMXCA pecyp- COB
N COBCTBEHHbIX BO3MOXHOCTEW, apryMeHTMpoBaTb Mpeffiara- emble
BapMaHTbl peLleHNi;

—[enatb BblIGOP M GpaTb OTBETCTBEHHOCTb 3a PELLEHME.
CaMOKOHTponb (pednekcus):

—[laBaTb 3fleKBaTHYIO OLEHKY cuUTyauuMu W npegnaratb nnaH eé us-
MEeHeHWS;

—O00DbACHATL  NPUYUHBLI  JOCTWKEHUA  (HEAOCTWIKEHMS))  Pe3ynbTaToB
[leaTenbHOCTH, AaBaTb OLEHKY MPUOBPETEHHOMY OMbITY;

—BHOCUTb KOPPEKTMBbLI B AeATENIbHOCTb (B TOM 4WUCME B XOf BbINOS-
HeHVs (PU3NYECKOro MCCNefoBaHNUs WX MPOEKTa) Ha OCHOBE HO- BbIX
06CTOATENLCTB, M3MEHMBLUMXCA CUTYaUUiA, YCTAHOBMEHHbIX OLUMOOK,
BO3HUKLUMX TPYLHOCTEN;

—OLeHMBaTL COOTBETCTBME pe3ynbTaTa Lenn v YCI0BUAM.
OMOUMOHaNbHbIA MHTENNEKT:

—CTaBuTb cebs Ha MecCTO ApYroro 4enoBeka B XOfe crnopa wuau fuc-
KYCCMU Ha HayyHyl Temy, MOHWMaTb MOTWBbI, HAMEPEHUS W 10 -
rMKy Apyroro.

MpuHATUE cebs U gpyrnx:

—IMpu3HaBaTb CBOE MpaBO Ha OLMOKY NpW peLueHrMn (HU3NYeCKUX

3afla4 Un B YTBEPXAEHMUAX Ha Hay4Hble TeMbl U Takoe >e MnpaBo

apyroro.



MPEAMETHBIE PE3YJ/IbTATbI

7 Knacc

MpegmeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AO/MKHbI OTpaXKaTb

ChOpPMMPOBAHHOCTb Y 0OYYatOLLMXCS YMEHWIA:

—MWCNONb30BaTb MOHATUSA: (PU3NYECKME W XUMUYECKUE SBJIEHUS,
HabnogeHNe, 3KCMEPUMEHT, MOAenb, TMnoTesa; efuHuLbl (U3sm-
YeCKMX BE/IMYUH; aTOM, MOJIEKY a, arperaTHble COCTOSIHWS Belle- CTBa
(TBEpAOE,  XKMAKoe,  rasoobpasHoe);  MexaHWYeckoe  ABVKEHUe
(paBHOMEpPHOE, HEpaBHOMEPHOe, NPAMOJSIMHENHOE), TPaeKTopwus,
paBHoaeicTBytoWas cun, aedopmaums (ynpyras, nacTUyeckas),
HEBECOMOCTb, CO06LLatoLLMecs CoCyabl;

—pasnuyatb ABMeHMs  (andihy3ms; TEnnoBOe [ABWMDKEHWME YacTul, Be-
LLecTBa; PaBHOMEPHOE  [JBWDKEHME;  HEpaBHOMEPHOE  ABWXKEHUE;
WHepuus; B3aMMOENCTBME TeN;, paBHOBecMe TBEPAbIX Ten C 3a-
KpennéHHOI OCb0 BpaLleHuWs; nepefava AaBneHus TBEPAbIMU Te - SlaMu,
XUAKOCTSMW U rasamu; aTMoC()epHOe [aBneHve; MiaBa- Hue Ter;
MpeBpalLleHnsl  MeXaHU4YeCKOM  SHepruu)  No  OMUCAHUID KX
XapaKTepHbIX CBOMCTB WM Ha OCHOBE OMbITOB, AEMOHCTPUPYIO- LUMX
[aHHOe (h3NYECKOE SIBMIEHUE;

—pacno3HaBaTb MPOSB/JEHNE W3YYEHHBIX (PU3NYECKUX SBMEHUIA B
OKpY)aloLLleM Mupe, B TOM Yncne (pr3nyeckue BneHns B Npu-poge:
NPYMEPbI ABMXKEHUS C Pa3/IMYHbIMU CKOPOCTAMM B XXMBOW U HEXMBOA
npupoge; [LeiCTBME CUbl TPEHMS B MPUPOLE W TEXHU- Ke; BAMSIHWE
aTMOC(hepHOro [AaBneHWs Ha XXMBOW OpraHvsM; Mna- BaHUe pbIo;
pblyaru B Tefe YefoBeKa; MpW 3TOM MNepPeBOAWTL MPaKTUYECKYHO
3agady B Yy4eOHyH, BblAeNATb CYLECTBEHHbIE CBONCTBA/MPU3HaKK
hU3NYECKNX ABNEHWIA;

—OMUCbIBaTb M3YyYeHHble CBOWCTBA Ten U (U3NYECKME SABNEHWUS, WUC-
nonb3ya (usnyeckne BennMUMHbl (Macca, 06bEM, MNJOTHOCTL Be-
ecTBa, BpeMs, MyTb, CKOPOCTb, CPefHAs CKOPOCTb, Cuaa ymnpy-
rocTu, cuna TSHKECTU, BEC TeNa, cuna TpeHwus, fasneHune (TBEPLO- ro
Tena, XWAKOCTW, rasa), BbITa/KMBaKOWAs CuNa, MexaHU4Yeckas
paboTa, MOLLHOCTb, M/€40 CWbl, MOMEHT CWAbl, KO3(hULMEHT
MONe3HOr0 [JelCTBUA MEXaHU3MOB, KWMHETWYecKass U MOTeHLM-
anbHas 3Heprus); npy onucaHuM npaBU/ILHO TpakToBaTb (HU3K-
YECKUA CMbICNT WUCNOMb3YeMbIX BEMUMH, UX 0003HaYeHUs U efu-
HULbI (DU3NYECKUX BEIMUMH, HaX04UTb (HOPMY/ibl, CBSA3bIBAtO- LLME
[AaHHYH0 (DM3MYECKYH0 BEIMYMHY C APYTUMW BEMYMHAMM, CTPOUTH
rpauKmM N3yyYeHHbIX 3aBUCUMOCTEN PUINYECKUX BESIN-UWH;

—XapaKTepn30BaTb CBOICTBA Tes, PU3NYECKME ABNEHUS U MPOLEC- Cbl,
NCMosb3ya npasuia cnoXeHus cun (BA0Mb OLHOW NPSMON),



3aKOH [yka, 3akoH [lackans, 3akoH Apxumega, NpasBuiIo PasHO -
Becus pblyara (6710Ka), «30/10TOE MPaBUIO» MEXaHWKW, 3aKOH CO-
XPaHEHUs MeXaHWYeCKON 3Hepruu; npu 3TOM [AaBaTb COBECHYHO
(hOpMY/IMPOBKY 3aKOHa W 3anucbiBaTb €ro MaTemaTU4YecKoe Bbl-
paXKeHue;

—O0ODBACHATL (DM3MYUECKME SB/IEHMS, TMPOLECCbl U CBOWCTBA Tef, B
TOM YMCNe N B KOHTEKCTE CUTyauWil NPaKTUKO-OPMEHTMPOBaH- HOTO
XapakTepa: BbISBMSTb MNPUYMHHO-CNEACTBEHHbIE CBSI3W, CTPOUTH
06bSICHEHME W3 1—2 /OrMYECKMX LIaroB C OMOPOA Ha 1—2
M3YUYEHHbIX CBONCTBA (PU3NYECKMX SABMAEHWIA, (PU3NYECKMX 3aKOHa
NN 3aKOHOMEPHOCTH;

—pewaTtb pacyéTHble 3afayun B 1—2 AeiAcTBUSA, UCMOMb3YS 3aKOHbI U
(hopmMynbl, CBA3bIBalOLLME (PU3NYECKME BEMYMHBI: HA OCHOBE
aHa/M3a YCNOBMS 3afjayn 3anucbiBaTb KpaTkoe Yc/ioBue, Moj-
CTaBNATb (PU3MYECKME BENNYUHBbI B (DOPMY/bl U MPOBOAWTL pac-
4éTbl, HAXOAMTb CNPaBOYHbIE JaHHbIE, HEOBXOAUMbIE AN1S1 peLle- HUS
3afa4, OLeHMBaTb pPEeaNNCTUYHOCTb MOMYYEHHOW u3nmye- CKOM
BENIMUNHBI;

—pacno3HaBaTb MPO6/eMbl, KOTOpPble MOXHO PeluTb MpW MOMOLLK
(hM3MYECKNX METOAOB; B OMWCAHWM UCCMEA0BaHWA BblgeNsTb MNpo-
BepsieMOe npegnonoxeHue (runoTesy), pasimyaTb U WHTeprnpe-
TUPOBATb MOMYUYEHHbIA Pe3ynbTaT, HAXOAWUTb OLIMOKM B XOAE OMbITa,
[lenaThb BbIBO/bI MO €ro pesynbTaram;

—TMpOBOAWTL  OMbITEl MO HAOMOAEHWIO  (PU3NYECKMX SBMEHUI WK
(hM3MYECKNX CBOWCTB Ten:  (POPMy/MpoBaTb MpOBepseMble  Mpesd-
MOMOXeEHUs, cOBUpaTh YCTaHOBKY M3 MPEeAIOXKEHHOIO 0060pYLOBa- HUs,
3anmcbiBaTb XOf OMbITa U (POPMYINPOBaThL BbIBOABI

—BbIMOMHATL MPSAMbIE U3MEPEHNS PACCTOSAHWSA, BPEMEHM, MAcChl Tefa,
06bEMa, CUMbl M TemnepaTypbl C UCMO/b30BaHWMEM aHA/IOr0- BbIX U
LUGpPOoBbIX NPUOOPOB; 3anncbiBaTb MOKasaHWA NPUO0OPOB C YYETOM
3a[1aHHO1 a6CONOTHOM NOrPELLHOCTY U3MEPEHNIA;

—TMpOBOAWTb  UCCMEOBaHME 3aBUCUMOCTM  OfHOA  (OM3NYECKOW Be-
NNYUHBLI OT APYroli C WCMONb30BaHMEM MPAMbIX M3MepeHuli (3a-
BMCMMOCTV NYTU PaBHOMEPHO [ABWXKYLLEroca Tena OT BpeMeHu
OBWKEHWS Tena; CWbl TPEHUS CKOMIbXEHUS OT CWAbl JaBieHus,
KayecTBa 00pabOTKM MOBEPXHOCTEN Ten WM HE3aBMCUMOCTW CUIbl
TPEeHUs OT njolaiM CONPUKOCHOBEHUS Ten; CUMbl YNPYyroctu ot
YAMHEHUS MPY>XUHbI; BbITANKMBAKOLWEN Cuabl OT 06bEMa morpy-
YKEHHOIM YaCTW Tena M OT MIOTHOCTW XXUAKOCTM, €8 He3aBUCUMOCTU OT
NNOTHOCTM Tena, OT [/lyBuHbI, HAa KOTOPYID MOrpYyXeHo Teno;
YCNOBWI A MnaBaHUA Ten, YC/0BMIA paBHOBECUS pblyara v 6/IOKOB);
y4acTBOBaTb B MaHWPOBAHUM y4yebHOrO MCCNefoBaHus, cobu-



paTb YCTaHOBKY U BbIMOMHATL U3MEPEHUS, Cefys NPeLIoXKeH - HOMY
nnaHy, (UKCUpoBaTb pe3ynbTaTbl MNOAYYEHHOW 3aBUCUMMO- CTU
(hM3NYECKNX BEIMUMH B BUAE NPEASIOXKEHHbIX Tabnuy, n rpa- pukos,
fenatb BbIBOALI MO pe3ynbTaTaM UCC/ef0BaHus;

—TMpOBOANTL KOCBEHHbIE U3MEPEHUSI (PU3NYECKMX BENYMH (MIOT- HOCTb
BELLECTBA XXMAKOCTU U TBEPAOrO Tena, cufia TPEHUS CKOJb- YKEHWS,
[aBneHVe BO34yXa; BbITANKMBAKOWASA CWla, AEACTBYKO- LWAas Ha
MOrpY>KEHHOE B XXNAKOCTb TeN0; KO3PAULMUEHT NOME3HO-TO AeAcTBMSA
MPOCTbIX MEXaHW3MOB), CNefys MPeA/IOKEHHOW WHCTPYKLMKU: npu
BbINO/IHEHUN  WM3MEPEHUA  cobmpaTb  3KCMEPU-  MEHTaIbHYHO
YCTaHOBKY W BbIYMCAATL 3HAYEHNE UCKOMOW BENN-YMHBI;

—cob6nogaTb npaBMna TEXHUMKM 6Ge3onmacHOCTU npu paboTe ¢ nabo-
paTopHbIM 060pYL0BaHNEM;

—yKasblBaTb  MNPUHUUNLI  AeACTBMSA  MPUOBOPOB U TEXHUYECKUX
YCTPOWCTB: BECbl, TepMOMETP, AWHAMOMETP, COO06LLaloLmnecs co-
cydbl, 6apoMeTp, pblyar, NOABMXHBLIA W HENOABWXKHbLIA 6GNOK, Ha-
K/IOHHas N0CKOCTb;

—XapakTepu3oBaTb MPUHLMNLI LEACTBUA  WU3YYEHHbIX NpPUBOPOB U
TEXHWYECKUX YCTPOMCTB C ONOPOI Ha UX oNucaHusa (B TOM YWUC-Ne:
NOALUMMHWKK, YCTPOWCTBO BOLOMPOBOAR, TMAPABANYECKUIA npecc,
MaHOMETp, BbICOTOMEp, MOPLUHEBON HAcoc, apeomeTp), UC- NoJb3ya
3HaHUA 0 CBOWCTBaX (U3NYECKUX SBMEHUA U HeobXOoAu- Mble
(hM3nUecKme 3aKOHbI U 3aKOHOMEPHOCTH;

—nNpWBOAUTL MNpUMepbl / HaxoAauWTb WHGOPMAaLMIO O nNpuMmepax
MPaKTMYECKOro WCNO/b30BaHNA (PU3NYECKMX 3HAHWI/ B MOBCES-
HEBHOW >KM3HWM Ans obecrievyeHns 6e30MacHOCTM MpW  06paLLeHn ¢
nprbopaMmn 1N TEXHUYECKUMW YCTPONCTBAMM, COXPaHEHMS 340 -POBbA
N COBMOAEHNSA HOPM 3KOMOTMYECKOr0 MOBELEHNS B OKPY- XatoLLel
cpege;

—OCYLLECTB/IATb OTOOP WCTOYHWMKOB WHGOpPMauum B CeT VIHTEpHeT B
COOTBETCTBMM C 33faHHbIM MOWMCKOBbIM  3anpocoM, Ha OCHOBe
VMEIOLLMXCS 3HAHUA U NyTEM CPaBHEHWS| Pa3/IMUHbIX WCTOYHW- KOB
BblAENATb MH(OPMaLWI0, KOTOpas ABASETCA MPOTUBOPEYM- BOW WK
MOXET ObITb HEAO0CTOBEPHOIA;

—MWCNoMb30BaTb NPW BbINOJHEHUN Y4YebHbIX 3afaHWiA Hay4yHO-Mo-
NyNspHYI0 NUTepaTypy (DM3MUYECKOro COAepXKaHusi, CrpaBoYHble
martepuanbl, pecypcbl ceTu WIHTepHeT; BnafeTb MpuéEMaMu KOH-
CMEKTUPOBaHWUA TeKCTa, MNpeobpa3oBaHUa WHGpOPMaLUM U3 OAHOM
3HaKOBOW CUCTEMbI B APYTYIO;

—C03/iaBaTb COOCTBEHHbIE KPATKME MUCbMEHHbIE W YCTHbIe COO0OLLE- HUS
Ha OCHOBE 2—3 WCTOYHMKOB MH(OpMaLMM (U3NYECKOro Co-



JepXaHus, B TOM uucie Ny6aMyHO AenaTb KpaTKue CO06LieHust o
pesy/nbTaTax MPOEKTOB WM Y4YeBHbIX WUCCMEeJOBaHMWIA; Npu 3TOM
rpaMOTHO MCNONb30BaTb M3YUYEHHbIA MOHATWUIAHLIA annapaT Kyp- ca
(h13MKK, CONPOBOXAATb BbICTYMN/IEHWE NPe3eHTaLuel;

—NpK BbIMOMHEHUM YUEBHbIX MPOEKTOB W UCCNELOBAaHWIA pacrpese - NsiTb
06513aHHOCTM B rpynne B COOTBETCTBMM C NOCTaB/IEHHbIMU 3aadamu,
CNeauTb 3a BbIMONHEHWEM MnaHa AeWCTBWIA, afeKBaT- HO OLEHMBaTb
COOCTBEHHbI BKNaf B [AeATeNbHOCTb TPYNMbl; Bbl- CTpavBaTb
KOMMYHVWKAaTUBHOE  B3aMOMENCTBME,  YuMTbiBas  MHe-  Hue
OKPY)KaroLMX.

8 Knacc

MpegmeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AO/MKHbI OTpaXKaTb

ChOpPMMPOBAHHOCTb Y 00YYaIOLLMXCS YMEHWIA:

—MWCNOMb30BaTh MNOHATUA: Macca W pa3Mepbl MOMeKy/, TenaoBoe
[BVKEHVE aTOMOB W MOJIeKy/l, arperatHble COCTOSIHUS BeLLEecTBa,
KpUCTaNINYecKne U amopdHble Tena, HacbIWeHHbIA U HeHachbl-
WeHHbI Nap, BAAXHOCTb BO34yXa; TemnepaTypa, BHYTPEHHSS
3Heprusi, TEMA0BOW [BWratenb; 3MneMeHTapHbI 3MeKTPUYECKNiA
3apsd, SNeKTpUYeckoe nofe, MNPOBOSHUKU W AWANEKTPUKK, MO-
CTOSIHHbI 3N1EKTPUYECKNIA TOK, MarHUTHOE NOSE;

—pas3nuuaTb ABNeHMs  (TEMJ0BOe pacluMpeHue/cxaTtue, Tenaone-
pefaya, TeM/j0BOE paBHOBECME, CMayuBaHWe, KanwuanspHble fB-
NeHWs, ucnapeHwe, KOHAeHcauus, nnaaBjeHue, KpucTanansaums
(oTBEpAeBaHMe),  KuneHnue,  Tennonepegada  (TENNONPOBOAHOCTS,
KOHBEKLMS, W3NYYeHWe); 3MeKTpusauusa Ten, B3auMOLEeNCcTBMe
3apagoB, [eNCTBMSA 3NEKTPUYECKOro TOKa, KOPOTKOE 3aMblKa- HUe,
B3aMMO/ECTBME MArHUTOB, [eiiCTBUME MArHUTHOrO nons Ha
NPOBOLHMK C TOKOM, 31eKTPOMarHMTHas UHAYKLUKA) N0 ONKU- CaHUIo
MX XapakKTepHbIX CBOMCTB W Ha OCHOBE OMbITOB, [AEMOH-
CTPUPYHOLLMX AaHHOE (U3NYECKOE AB/IEHNE;

—pacno3HaBaTb MPOSAB/AEHNE W3YYEHHbIX (PU3NYECKUX SBNEHWIA B
OKpY)aloLleM Mupe, B TOM Yncne (pr3nMyeckue SBneHNs B Npu-poge:
MOBEPXHOCTHOE HATHKEHWE W KanuansipHble ABAEHWUA B NPUPOLE,
KpucTannel B npupoge, nsnyyeHne ConHua, 3amep3a- Hue BOLOEMOB,
MOpPCKMe 6pu3bl, 06pa3oBaHMEe pPoOCbl, TyMaHa, WHes, CHera;
3NEKTPUYECKUE SBNEHUA B aTMocepe, 3/1IEKTpUUe- CTBO XKUBbIX
OpraHu3MoB; MarHWTHoe nonfe 3emnu, Apedd nNoONK- COB, POJib
MarHUTHOrO NoAs ANA XXWU3HW Ha 3emse, NOMAPHOE CU- SHUE; Npu
3TOM MepeBOAMTb MPaKTUYECKYID 3afadyy B YYebHyH, BbILENATb
CYLLECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKNX SIB- NEHNUIA;



—OnunCbIBaTb U3Y4YeHHble CBOMCTBA TeN W (DU3NYECKME SIBNEHWS, WC-
nonb3ys  (M3MYecKne BeIMUMHBI  (TemnepaTypa, BHYTPEHHAS
3HEeprus, KoNM4ecTBo TENMOTHI, yAeNbHas TeNNOEMKOCTb BeLle - CTBa,
yfenbHas Tennota NNaBfeHWs, YyAenbHas TennoTa Mapoo6-
pasoBaHMs, yAenbHas TenjoTa CropaHus TOMAMBA, KO3M(PULM- eHT
MONE3HOr0 AeCTBMS TENMOBOW MaLUWHbI, OTHOCUTENbHAA BNAXHOCTb
BO34yXa, 3MEKTPUYECKWUiA 3apsif, Ccuia TOKa, 3/ieK- TPUYEcKoe
HanpsbKeHue, COMPOTUB/IEHUE MPOBOAHUKA, YAENbHOE COMpPOTUBEHUE
BellecTBa, paboTa WM MOLWLHOCTb 3/MEKTPUYECKOr0 TOKa); npu
onucaHum MpaBWIbHO  TpPaKToBaTb hmsnuecknii  CMbICH
MCNONb3YEMbIX BENMYMH, 0603HAYEHUS W eAWMHULbBI (U3N- YECKMX
BE/IMYMH, HAXOANTb (hOPMYNbI, CBA3bIBAIOLLNE [JAHHYIO (DU3NYECKYHD
BE/IMYMHY C APYTUMU BENYMHAMKM, CTPOUTb rpadu- K M3YYeHHbIX
3aBUCMMOCTEN (HU3NYECKNX BENINYMH;

—XapaKTepn30BaTb CBOCTBA T/, (hM3NYECKME ABEHUS U MPO - LECChl,
MCNOMb3ysi OCHOBHbIE MOMIOXEHNA MOJEKYNAPHO-KNHETN- YECKOI
TEOPUU CTPOEHMs BELUecTBa, MPUHLUMN CyMeprno3vuun no- neid (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHWs 3apsifa, 3a- KoH Oma ans
yyacTka Lenu, 3aKoH [ykoyns—IJleHua, 3aKOH COXpaHeHWs SHepruu;
Mpu 3TOM AaBaTb C/OBECHYIO (HOPMYNMPOB- Ky 3aKOHa W 3anucbiBaTb
€ro MaTemMaTM4ecKoe BbIPaXXEHUE;

—O06BACHATL (HM3MNYECKME NMPOLIECCHI U CBOMCTBA Te/1, B TOM YMC/E U B
KOHTEKCTe  CWUTyauuii NPaKTUKO-OPUEHTMPOBAHHOIO  XapakTe- pa:
BbISIBNATL NPUUYMHHO-CNELCTBEHHbIE CBA3W, CTPOUTb 06bSAC- HEHME 13
1—2 nOrmMyeckmx LWIaroB C OMOPOA Ha 1—2 M3yyeHHbIX CBOWCTBA
(hU3NYECKUX ABNEHWNIA, (IU3NYECKMX 3aKOHOB W/IN 3aKO- HOMEPHOCTEIA;

—pewaTtb pacyéTHble 3afayun B 2—3 AeACTBUSA, MUCMOMb3YS 3aKOHbI U
(hopmMynbl, CBA3bIBalOLLME (PU3NYECKME BEMUYMHBI: Ha OCHOBE
aHa/M3a yCNoBus 33fayu 3amnncbiBaTb KpaTKoe YCNoBMe, BbISIB- NATh
HE[OCTATOK [aHHbIX AN PeLleHVs 3afayu, BblbUpaTb 3aK0- Hbl U
(hopMynbl, HEOBXOAUMbIE NSt eé PeLLeHWsi, NPOBOAUTL pac- YETbl U
CpaBHMBaTb MOMYYEHHOE 3HayeHMe (HU3NYECKON BENYM- Hbl C
M3BECTHLIMW JaHHbIMMK;

—pacnosHaBaTb MPO6/EMbI, KOTOpPble MOXHO PEWWTb MpPW MOMOLLM
(hM3MYECKMX METOAOB; WCMOMb3ysl OMUCaHUE WCCNeAoBaHMUs, Bbl-
JensTb  MpOBepsieMOe  NPEeAnoNoXKeHUe, OLEeHMBaTb  MPaBUILHOCTb
nopsgka NpoBefieHNs UCCNeJ0BaHMA, AenaTb BbIBOAbI;

—TMpPOBOAWTL OMbITbl MO HaGMOAEHUIO (DU3NYECKUX SBNEHWUIA WK
(hU3NYECKNX CBOWCTB Ten (KanunnisipHble SIBNEHUS, 3aBUCUMOCTb
JaB/eHNs BO3ayxa OT ero 06bEma, TeMnepaTtypbl; CKOPOCTY Npo-



Lecca OCTbiBaHWs/HArpeBaHUa nNpu W3y4yeHUU OT LBeTa W3Ny-
YatoLLEen/nornoLwatoLein NoOBEPXHOCTU; CKOPOCTb MCNapeHns BO- Abl
OT TemmepaTypbl >KUAKOCTM ¥ nNowagu €€ MOBEPXHOCTY;
anekTpu3aunsa Ten W B3aUMOLENCTBME 3MEKTPUYECKUX 3apsifoB;
B3aMMO/ECTBME MNOCTOSHHLIX MarHuMTOB, BW3yanu3auus Mmar-
HWUTHBIX MOME MOCTOAHHbIX MarHUTOB; AECTBUA MAarHUTHOrO Mons
Ha MPOBOAHUK C TOKOM, CBOWCTBA 3/ME€KTPOMAarHWTa, CBOW- CTBa
3/1eKTpoABMraTens MOCTOSAHHOIO TOKa): thopmynmpoBaThb
npoBepsieMble  MPEeANOSIOKEHNS, cOobupaTb YCTaHOBKY W3 MNpeajo-
YKEHHOT0 060pyA0BaHNA; ONUCLIBATL X0[ OMbiTa U (HOPMYANPO - BaTb
BbIBOAbI;

—BbIMO/HATL ~ MPAIMbIE  M3MEPEHNS  TEMMepaTypbl,  OTHOCUTE/bHOM
BNIAXHOCTM BO34yXa, CU/bl TOKA, HAMPSHXKEHWUS C MCMO/b30BAHN- €M
aHa/IoroBbIX MPMOOPOB U JAaTYMKOB  (PU3UYECKUX  BEJIUYUH;
CpaBHMBATb pe3ynbTaTbl WM3MepPeHWin ¢ Y4yETOM 3afaHHOW abco-
NOTHOI NOTPELLHOCTMK;

—TMPOBOAWTb UCCEA0BaHNE 3aBUCUMOCTY OLHOW (PU3NYECKOI Be- NNUWHBI
OT [pyroii C WCMO/b30BaHUEM MPSIMbIX W3MEPEHWI (3a- BUCUMOCTb
COMPOTUB/IEHNA MPOBOAHMKA OT €ro AAWHbI, NAOWAAM MONepeyHOro
CeYeHVss N yAenbHOro COMPOTUBMEHWUSA BeLeCcTBa MPOBOAHWUKA; CWJbI
TOKa, WAYLLero 4yepe3 NPOBOAHWK, OT Hanpsi- XXeHUs Ha MPOBOJHUKE,;
nccnefoBaHne NOCNeLOBATE/IbHOTO W Ma- Paslfe/lbHOro CoeAnHEHWUi
MPOBOAHWKOB): MaHUPOBaTb UCCMEA0- BaHWE, CO6MpaTb YCTaHOBKY U
BbIMOMHATb M3MEPEHUs, Credyst NPeoKeHHOMY M/aHy, (PMKCMPOBaTb
pe3ynbTaThbl MOYYEHHOW 3aBMCMMOCTM B Buge Tabnuy, U rpadmKos,
Jenatb BbIBOAbI MO pe- 3y/bTaTaM UCCNef0BaHNS;

—TPOBOANTL KOCBEHHbIE M3MEpPEeHUst (N3MUECKUX BeNUYMH (yaenb- Has
TenMoOEMKOCTb BeLLecTBa, COMPOTUB/IEHME NPOBOAHMKaA, pa- 60Ta U
MOLLHOCTb  3/MIEKTPMYECKOr0 TOKAa): MNaHWpOBaTb MW3Mepe- Hus,
cobmpaTb 3KCMepUMEHTa/IbHYIO YCTaHOBKY, Criefys Npeano- XKeHHOA
WHCTPYKLUNW, W BbIYUCAATb 3HAYEHWE BENIMYMNHBI;

—cob6nogaTb npaBMna TEXHUMKM 6Ge3onmacHOCTM npu paboTe ¢ nabo-
paTopHbIM 060pY0BaHNEM;

—XapaKTepn30BaTb MPUHLUNMbI AEACTBUS  M3YYEHHbIX MPWOOPOB U
TEXHWYECKUX YCTPOMCTB C ONOPOI Ha UX ONuUcaHusa (B TOM YWUC-Ne:
cuctemMa OTOMMIEHWS  AOMOB, TUrpoOMeTp, napoBas Typ6uHa,
amMnepmeTp, BOMLTMETP, CYUETUMK 3NEKTPUYECKOR 3Hepruu, anek-
TPOOCBETUTENbHbIE  MPMOOPLI,  HarpeBaTe/lbHble  3MEKTPONPUBOPbI
(Npumepbl),  3NEKTPUYECKME  MPefOXPaHUTENN;  3NMEKTPOMArHuT,
3M1EKTPOABMIaTe/lb MOCTOSHHOIO TOKA), UCMO/b3yS 3HaHMS O



CBOWCTBAX (PU3NYECKMX SBNEHUA U HeobXoaumble (U3MYecKue
3aKOHOMEPHOCTH;

—pacno3HaBaTb NPOCTble TEXHWUYECKUE YCTPOMCTBA U U3MEPUTENb- Hble
nNprbopbl MO CXeMaM U CXeMATMUHbIM PUCYHKaM (KUAKOCT- HbliA
TEPMOMETpP,  TEpPMOC,  MCUXPOMETP,  TFUFPOMETP,  [BUrartesb
BHYTPEHHEro CropaHus, 3/7eKTPOCKOM, PeocTar); COCTaB/iiTb CXe- Mbl
3NEKTPUYECKUX Leneld c nocnefoBateflsHbIM W napanienb- HbIM
COeAVHEHVEM  3/IEMEHTOB,  pasfMuyas  YC/OBHble  0603HauYeHMs
3/1IEMEHTOB 3/1EKTPUYECKMX Lienel;

—TMPUBOAUTL  NPUMEPLI/HAXOAUTL  MH(OPMAUMIO O MpuMmepax Mpak-
TUYECKOr0 1CMOb30BaHUS (PU3NYECKMX 3HAHUIA B MOBCEAHEBHOMN XW3HM
ana obecrneveHnss 6e30macHOCTU Mpu obpaleHun ¢ nNpubo- pamun u
TEXHUYECKMMU ycTpoicTBamu, COXpaHeHus 300p0OBbA
COO/HOLEHNSA HOPM 3KOMIOFMYECKOr0 MOBEAEHNS B OKPY>KAIOLLEN Cpese;

—OCYLLECTBATL  MOMUCK  WH(opMaLUM  (IM3MYECKOTO  COAepXaHus B
ceTu VIHTepHeT, Ha OCHOBE MMEIOLLMXCA 3HAHWIA 1 NyTEM CpaB- HeHus
[ONOMHUTENbHBIX  UCTOYHMKOB  BbILENATH  MH(OpMaLMIo,  KOTopast
ABMIAETCA NPOTMBOPEUNBONA MM MOXET ObITb HELOCTO-BEPHON;

—MW1CMNOMb30BaTh MPW BbIMOHEHUN YYEOHbIX 3afaHWuii Hay4HO-Mo-
NYNSpHYI0 NUTepaTypy (PM3MUYECKOro COAepXKaHWs, CrnpaBoYHble
maTepuanbl, pecypcbl ceTu WHTepHeT; Bnafetb MNpuémamu
KOHCNEKTMPOBAHNA TEKCTa, Npeobpa3oBaHns MHHOPMaLMU U3 0LHOM
3HaKOBOW CUCTEMbI B APYTYIO;

—C03/iaBaTb COBCTBEHHbIE MUCbMEHHbIE U KPaTKWe YCTHbIe COOOLLE- HUS,
0606Was MH(OPMaLMI0 U3 HECKONbKNX WCTOYHWKOB (IM3M- YECKOro
coflepXkaHus, B TOM uucne MNy6/MYHO NpeAcTaBnATb pe- 3yNbTaTbl
MPOEKTHON WAW  UCCNefOBATENIbCKON  [eATe/IbHOCTM; MpU  3TOM
rpamMoTHO WCMOMb30BaTh W3YYEHHbIM MOHATUWHLIA an- napat Kypca
(hU3MKW, CONPOBOXAATL BLICTYMN/IEHNE NPE3eHTa- Lneil;

—npW BbIMNO/IHEHMU YUYEBOHbIX MPOEKTOB WM UCCNE[0BaHNIA (hU3NYe - CKUX
MPOLIECCOB pacnpesenaTb 0653aHHOCTU B rpymnne B COOTBET- CTBUU C
MOCTaBMEHHbIMW  3ajavyamu, CNeAuTb 3a BbIMOSHEHWEM MaHa
[leicTBUIA M KOPPEKTMpOBaTb  €ro, afekBaTHO  OLEHMBATb
COOCTBEHHbIA BKMaL B AEATENIbHOCTb TFPYMMbl; BbICTPauMBaTb KOM-
MYHUKATUBHOE B3aMMOAENCTBME, NPOABAAA FOTOBHOCTbL pa3pe - LWaTb
KOH(/IMKTbI.



9 Knacc

MpenMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE [O/MKHbI OTPaXKaTb

ChopMMPOBAHHOCTb Y 00YYAOLLIMXCA YMEHUIA:

—MWCNoNb30BaTh MOHATUA: CUCTEMa OTCYETa, MaTepuasibHas TOukKa,
TPaeKkTopusi, OTHOCUTENIbHOCTb MEXaHWYEeCKOro [BUMXXEHUs, Je-
thopmauusa  (ynpyras, naactuyeckas), TpeHWe, LEHTPOCTPEMU-
Te/lbHOe YCKOPeHWe, HEBECOMOCTb U Meperpysku; LeHTp TsXe - CTu;
abconioTHO TBEpPAOe Teno, LEHTP TSXecTW TBEPLOro Tena,
paBHOBeCWE; MeXaHU4Yeckue KonebaHUs 1 BOMHbI, 3BYK, UH(Pa3-BYK
M yNbTPasBYK; 9/IEKTPOMArHUTHble BOJIHbI, LUKana 3/IeKTPo-
MarHUTHbIX BOJSIH, CBET, 6/IM30pYKOCTb U AaNbHO30PKOCTb, CMEK-TPbI
NCMyCKaHWUsA W MOrnoleHuns; anba-, 6eTa- U ramma-usnyde- Hus,
N30TONbI, A4epHas 3HEPreTUKa,;

—pasnnyaTth ABMEHUA (PaBHOMEPHOE M HEpPaBHOMEPHOE MPAMOSU- HeliHOe
[BWKEHUE, paBHOYCKOPEHHOE  MNPSIMO/AUHENHOE  ABWXKe-  Hue,
cBOOOAHOE NajeHve Ten, paBHOMEPHOE ABVDKEHME MO OKPYX- HOCTH,
B3aMMOJeiCTBME Ten, peakTUBHOe [BWKeHWe, Koneba- TenbHoe
[ABVXKeHMe (3aTyxalowme N BblHY)XAEHHble KonebaHus), pe3oHaHc,
BO/IHOBOE  [BMDKEHWE, OTpaXeHue 3ByKa, MPAMOSIMHEN- Hoe
pacnpocTpaHeHne, OTPaKeHWe W MpenoM/ieHWe CBeTa, MON- Hoe
BHYTPEHHee OTpaXKeHWe CBeTa, pas3noXeHue 0Genoro CBeTaB CMEKTP
N CIOXEHWUE CMEKTPa/ibHbIX LIBETOB, AMCMNEPCUs CBETa, eCTeCTBeHHas
PafMoaKTUBHOCTb, BO3HWKHOBEHME JIMHEAYATOro CMeKTpa M3yyveHus)
MO OMWCaHWKD WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMbITOB,
LEMOHCTPUPYIOLLNX AaHHOE (DM3NYECKOe AB-/IEHUE;

—pacno3HaBaTb MPOSABAEHWNE W3YYEHHbIX (U3NYECKUX ABMEHWUI B
OKpy>atoLlem mupe (B TOM Yncie hM3NUecKme ABIEHUA B MPU- pode:
NPUAUBLI U OTNUBLI, ABMWXKeHWE naaHeT COMHEUYHOW CUCTe- Mbl,
PEaKTUBHOE [BMXXEHME XXUBbIX OPraHW3MoB, BOCMPUATUE 3BYKOB
YXUBOTHbIMMW, 3eMMIETPACEHNE, CEACMUYECKMNE BOSHbI, Ly-HaMu, 3X0,
LuBeTa Tefl, OMTMYECKME SHABMIEHUS B Npupode, OMONO- rUYeckoe
[elicTBre BMAMMOrO, YNbTPauMoNeToBOro U pPeHT- TFEeHOBCKOMo
N3NYYEHWUA; eCTECTBEHHbIN pPaAM0aKTUBHbLIA (HOH, KOCMUYecKue
Nnyyn, pagnoakTUBHOE MU3yUYeHWe NMPUPOLHbIX MU- HEPaIOB; AeACTBME
PafMOaKTMBHBIX W3/TyUYeHU A Ha OpraHusM 4e- JI0BeKa), Npu 3TOM
NnepeBOAUTb MpPakTUYECKyl0 3agady B y4ueb- Hy, BbIgeNsTb
CYLLECTBEHHbIE CBONCTBA/NPM3HAKM (D1U3NYe- CKUX ABMEHNIA;

—OMnCbIBaTb U3Y4YeHHbIe CBOWCTBA Ten U (PU3NYECKME ABMIEHUSA, UC-
nonb3ys (U3nyeckme BeNNYnHbl (CPefHAs U MIHOBEHHAS CKO - POCTb
Tena npy HepaBHOMEPHOM [BUXEHMWU, YCKOPEHUe, rnepeme-



LeHWe, MyTb, YrA0Bas CKOPOCTb, CW/a TPEHUs, cuna ynpyroctu,
cuna TSXKEeCTW, YCKOpeHWe cBOBOLHOrO nafjeHws, Bec Tena, WUM-
nynbC Tena, MMMYNbC CU/bl, MexaHuW4eckasi paboTa M MOLLHOCTb,
MOTEHUMaNbHas 3HEprus Tena, MNOAHATOr0 Hafg MOBEPXHOCTHIO
3eM/U, MOTEHLMANbHAA SHEPrus CXKaTol MPYXUHbI, KUHETUYE - CKas
3Heprusl, MOMiHas MexaHU4YecKass SHeprus, nepmog M yvacToTa
KonebaHWid, AAMHA BOMHbI, TPOMKOCTb 3BYKa W BbICOTa TOHA, CKO-
pOCTb CBeTa, MoKasaTeflb MPEeNoMEHUs cpefbl); MpU  ONMUcaHUK
NpaBUIbHO TPAKTOBaTb (PU3NYECKUIA CMbIC/T UCMOSMb3YEMbIX BESIN- UWH,
0603HaueHNss U eAuHWLbl  (PU3NYECKUX  BEMMYMH, HaxXO4UTb
(hopMynbl, CBA3bIBaKOLLME AaHHYK (DM3UYECKYIO BEIMUUHY C ApY-
UMW BEIMYMHAMW, CTPOUTb TpadMKM M3YUYEHHbIX 3aBUCUMMOCTEN
(hM3NYECKUX BENINYNH;

—XapaKTepn30BaTb CBOWCTBA Te/, PU3NYECKME ABNEHUS 1 MPOLLEC- Cbl,
MCNOMb3ysl 3aKOH COXPaHEHUS| 3HEepPruM, 3aKOH BCEMUPHOrO
TArOTEHWS, MNPUHLMN CYNepno3vuuuu cua, MNPUHLUN OTHOCUTESb-
HocTW anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs MMNYynb - Ca,
3aKOHbl OTPAXEHUA W NPeNoMAeHUs CBeTa, 3aKOHbl COXpaHe- HuS
3apsf0oBOr0 M MacCoOBOrO YMCEN NPpU AAEPHbIX PeakumsxX; Npu 3TOM
[iaBaTb C/IOBECHYI0 (HOPMY/IMPOBKY 3aKOHa W 3amucCbl- BaTb €ro
MaTeMaTU4YeCKOe BhIPXKEHNE;

—O0OBbACHATL (PU3NYECKUEe MpPoLEecChl U CBOWCTBA Te/, B TOM YUC/e U B
KOHTEKCTE CUTyauuil  MPaKTUKO-OPMEHTMPOBAHHOIO  XapakTe- pa:
BbISIBAATH MPUUYNHHO-CNIEACTBEHHbIE CBA3U, CTPOUTL 00BAC- HEHME U3
2—3 NOrMYecKUX LIaroB C ONOpoii Ha 2—3 M3Y4YeHHbIX CBONCTBA
(hM3NYeCKNX ABNEHUI, (IM3NYECKNX 3aKOHOB U/N 3aKO- HOMEPHOCTEN;

—peLlaTh pacyéTHble 3agayun (onupakrolivecs Ha cucTemy u3 2— 3
YpaBHEHWUI), WCNOMb3YA 3aKOHbl U (HOPMY/bl, CBA3bIBAIOLLME
(hM3MYECKME BENMUMHBLI: Ha OCHOBE aHanu3a YCnoBus 3afayun 3a-
MUCbIBaTb KPAaTKOE YCNOBWE, BLISBAATL HefocTatolme WAM  U36bl-
TOYHble AaHHble, BbIGMPaTb 3aKOHbI U (hOPMY/bl, HEOOX04MMbIE ANS
PeELleHUsl, MPOBOAWTb  pacyéTbl W OUEHMBATb  PEAIUCTUYHOCTb
MOMTYYEHHOr 0 3HaYeHNs (DU3NYECKOI BEUUNHDI;

—pacno3HaBaTb MPO6/eMbl, KOTOpPble MOXHO PelunTb MNPy MOMOLLK
(hM3nYeCKMX METOLOB; WCMOMb3ys OMNWCaHWe WUCCNefoBaHUs, Bbl-
[endaTb NpoBepsieMoe  MPeanofiokeHWe, OLeHUBaTb  MPaBUIbHOCTb
nopsafka npoBeAeHWUs WCCNeoBaHWs, AenaTb BbIBOAbl, WHTEprpe-
TUPOBaTb pe3ybTaTbl HAONOAEHWNIA 1 OMbITOB;

—nNpPOBOANTL OMbITbl MO HA6MOAEHNIO (DU3NYECKUX SABAEHUIA UK
(hM3NYeCKNX CBOMCTB Ten (M3yyeHMe BTOPOro 3akoHa HbHOTOHa,
3aKOHa COXpaHeHWs 3Heprumn; 3aBMCUMOCTb Meproga KonebaHuii



MPY>XUHHOTO MasTHWKA OT MacChl rpy3a U XECTKOCTU MNPYXMWHbI 1
HE3aBUCUMOCTb OT amMauTyAbl MabiX KOMebaHWi; NpsaMonn- HeliHoe
pacnpocTpaHeHWe CBeTa, pasfnoXeHWe Oenoro  CBeTaB CEKTp;
M3y4eHMe CBOICTB M300paXXeHMs B M/IOCKOM 3epKane W CBOIACTB
M300pakeHNs npeaMeTa B COOMpaloLlein nMH3e; Ha-  6GnogeHne
CM/IOWHBIX W [IMHEAYATbIX CMEKTPOB W3/yYeHUs): Ca- MOCTOSATE/IbHO
cobupaTb YCTaHOBKY M3 W30bITOYHOro Habopa 060- pyfoBaHuS;
OMNMCbIBaTb XOf, OMbITa U ero pesynbTaThbl, (JOPMy/M- poBaTb BbIBOAbI;

—MPOBOAWTL MPX HEOBXOAMMOCTU CEPUID MPSMbIX M3MEPEHUIA, Onpeaenss
CpefiHee 3HAYeHWe W3MepSEMO BenMuMHbI  ((hOKYCHOE paccTosiHMe
cobupatoLLei NH3bI); 060CHOBbIBATb BbIOOP cnocoba
N3MEPEHNA/N3MEPUTENBHOIO NPMBOPa;

—TMpOBOANTL WCC/EfOBaHNE  3aBUCUMOCTEN  (IM3MYECKUX  BEINYMH C
MCMO/b30BaHVEM MPSMbIX U3MePeHUid (3aBMCMMOCTb MYTW OT BPEMEHU
NP1 pPaBHOYCKOPEHHOM ABWXEHUW 6e3 HauvaslbHOl CKO- pocTu; meproga
KonebaHWin  MaTeMaTuyeckoro MasTHMKAa OT  J4/IM-  Hbl  HUTWY;
3aBUCMMOCTW yria OTpaXeHWs cBeTa OT Yyrna nafgeHus u yrna
npenoMieHUss OT yrna nafeHws): NnaHupoBaTb WCCMefo- BaHUe,
CamMOCTOATE/IbHO CObMpaTb YCTaHOBKY, (IMKCMpOBaTb pe- 3y/bTaTbl
MO/TYYEHHON 3aBMCMMOCTM (DU3NYECKUX BE/IMYUMH C YYETOM 3afaHHOM
MOrPELUHOCTY M3MEPEHUIA B BUAE Tabnuu, 1 rpa- (UKOB, feNaTb BbIBOAbI
Mo pesynbTatam UCC/efoBaHuS;

—nMpPOBOAUTb KOCBEHHbIE U3MEPEHUS (PU3NUYECKMX BENNUNH (CPes - HAs
CKOPOCTb U YCKOPEHWe Tefa Npu pPaBHOYCKOPEHHOM [ABMW- XXEHUW,
YCKOpeHWe  CBOOOAHOrO  MajeHus,  XECTKOCTb  MPY>XMUHbI,
KOI(h(ULMEHT TPEHUS  CKOMIbXXEeHWs, MexaHuyeckas paboTa u
MOLLLHOCTb, 4acToTa W nepuoj KonebaHMin MaTemaTuyeckoro u
NPY>XUHHOIMO MasTHUKOB, ONTUYecKas cuna cobuparoLleid NUH- 3bl,
PagMoaKTMBHbIA  (OH):  NMaHMpoBaTb  W3MepPEeHUs;  cobupaTtb
3KCMEPVMEHTAbHYH YCTAHOBKY W BbIMOMHATL U3MEPEHUs, Ce - ays
NPeLNIOKEHHON WMHCTPYKLUMUW; BbIYUCAATb 3HAYEHWE BEWYM- Hbl U
aHa/IM3MpoBaTh NOMYYEHHbIE Pe3ynbTaThl;

—cob6nogats npaBMna TEXHUMKM 6Ge3onmacHOCTU npu paboTe ¢ nab6o-
paTopHbIM 060pPYLOBaHNEM;

—pasnuyaTb OCHOBHbIE NMPU3HAKU U3YUYEHHbIX (PU3NYECKNX MOJE - Neil:
maTtepuasibHas Touka, abCcoNtTHO TBEPAOE TeNo, TOUEUHbIN NCTOUHUK
CBeTa, /ly4, TOHKaA NIMH3a, NNaHeTapHas MOAeb aTo- Ma, HYK/IOHHas
Mofenb aTOMHOro A4pa;

—XapaKTepu30BaTb MPUHLUNMbI AEACTBUS  M3YYEHHbIX MPWMOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIi Ha MX onucaHus (B TOM 4uc-fe:
CNVAOMETP, AATYMKU MONOXKEHUSA, PACCTOAHUA W YCKOPEHUS,



pakeTa, 9XON0T, OYKWM, Mepuckomn, (oToanmapar, ONTUYeCKUe
CBETOBOAbl, CMEKTPOCKON, [A03UMETP, Kamepa BwunbcoHa), wnc-
Mo/b3ys 3HAHWS 0 CBOMCTBAX (PU3NYECKNX SBAEHUIA 1 HEOOXOAU- Mble
hrsnyeckne 3aKOHOMEPHOCTH;

—MWCMNOMb30BaTb CXEMbl W CXEMATUYHbIE PUCYHKU W3YYEHHbIX TeEX-
HUYECKMX YCTPONCTB, W3MEpPUTENbHbIX MNPUBOPOB W TEXHOMOIK-
YecKMX MNpOLECCOB MpW PELUEHUN YYeOHO-MPaKTUYECKMX 3afau;
ONTWYECKME CXeMbl [ MOCTPOEHUS W300paXKeHWA B MJIOCKOM
3epKasie U cobuparoLLeli NMH3e;

—TMpVBOAUTL  MPUMEPLI/HAXOAUTL  UH(OPMAaUMI0O O MpuMMepax npak-
TUYECKOr0 1CMO/b30BaHUS (PU3NYECKMX 3HAHUIA B MOBCEAHEBHOM XXN3HM
ana obecrieyeHnss 6e30MacHOCTU Mpu obpaleHun ¢ nNpubo- pamu u
TEXHUYECKUMU ycTpoicTBamu, COXpaHeHus 300p0BbA 1”1
COOMHOAEHNSA HOPM 3KOMIOrMYECKOro MOBEAEHUS B OKPYXXalOLLLEA cpege;

—OCYLLEeCTBAATL MOWCK MH(OPMaLuy (U3MYECKOro COAepXKaHus B
ceTn VIHTepHeT, camocToATeIbHO (hOpMyMpys MOMCKOBLINA 3a- Mpaoc,
HaxoguTb  MyTU  OMpefeneHnss  GOCTOBEPHOCTM  MOYYEHHOM
MHGOPMaL MU Ha OCHOBE UMEIOLLMXCA 3HAHWIA 1 AONOMHUTENb - HbIX
NCTOYHUKOB;

—MW1CMNOMb30BaTb NPV BbIMOJHEHUN YYEOHbIX 3afaHWuii Hay4HO-Mo-
NyNsSpHYO MTepatypy (U3MYECKOTO COAEPXKaHWs, CrpaBOYHble
maTepuasbl, pecypcbl ceTu WHTepHeT; Bnafgetb  npuémamu
KOHCMEKTMPOBaHMS TEKCTa, NpeobpasoBaHns NHHOPMALLMW U3 OAHON
3HAKOBOW CUCTEMbI B ApYTYHO;

—C03aBaTb COOCTBEHHbIE MUCbMEHHbIE 1 YCTHbIE COOBLLEHUS Ha OCHOBE
MH(OPMaLUM U3 HECKOIbKUX UCTOYHUKOB (IM3MYECKOTrO COAEPKaHus,
ny6aM4HO NpeACcTaBNATh pe3ynbTarthl MPOEKTHOW nm
NCCNeA0BaTENbCKON AESTENBHOCTU; MpW 3TOM rPaMOTHO MC- NOJb30BaTh
M3YYeHHbIA MOHATWIAHbLIA annapaT M3y4yaeMoro pas-gena UMK K
COMPOBOXAATb  BLICTYM/IEHNE  Mpe3eHTauyeli ¢ y4éTOM 0COBEHHOCTEN
ayMTOPUI CBEPCTHUKOB.



TEMATWNYECKOE TJTAHNPOBAHWE

7 Knacc (68 4)

TemaTuuyeckunii
610K, TemMma

Pdusmka —
HayKa 0 npupoje
(2 9)

dunsnyeckune
BeNNYUNHBI (2 4)

OCHOBHOE COfepXaHue

OCHOBHbIe BUAbl AesATeNbHOCTY yyawmxcs (Ha
YPOBHe yUebHbIX gelicTBuii)l

Pasgen 1. ®un3nka n eé ponb B NO3HAHWM OKpYyXatowero mmpa (6 4)

dU3NKa — HayKa 0 NpupoLe.
FABneHua npupodbl. drsnye-
CKVie AB/IeHMA: MexaHuye-
CKVe, TEN/OBbIe, 3MIeKTprYe-
CKVe, MarHuTHbIe, CBETOBbIE,
3BYKOBbIE

Pu3NYeCKMe BENIMUNHDI.
V13mepeHve mandeckmx
BE/MYUH. DPU3MYECKMe
npu6opbI. MorpewwHocTb
M3MepeHuin. MexxayHapoaHas
cuCcTEMa eHMLY

BbisiBNEHVE pa3numi MeXIy (U3NHECKUMUN 1 XUMUYECKAMM
npespatLieHamu (MC — xumus).

Pacno3HaBaH1e ¥ KNacCcUmnKaLmns ranyeckmnx seeHui:
MEXaHUYECKMX, TEMMOBbIX, 3MEKTPUYECKMX, MArHUTHBLIX U
CBETOBbIX.

HabnroaeHve 1 onmcaHme QU3NYECKMX SIBMEHNI

OnpeaeneHyie LieHbI AENMeHUs LUK/l 3MEPUTEBHOTO NMprbopa.
ViamepeHure NHeHbIX pasMepoB Te/ U MPOMEXYTKOB BPEMEHM C
YYETOM MOrPeLLHOCTENA.

3MepeHvie 06bEMA YKMAKOCTU 1 TBEPAOrO Te/a.

3mepeHre TeMnepaTypb! NPy MOMOLLY YKUAKOCTHOIO TepMO-

METpa 1 faTumKa TeMnepaTypbl.

BbInosHeHve TBOPUYECKWX 3afiaHWiA MO MOMCKY Croco60B M3Mepe- HYS
HEKOTOPbIX (PU3NYECKMX XapaKTepPUCTUK, HanpumMep pasMepoB
MaJ/lbIX 06BEKTOB (BOJIOC, MPOBO/IOKA), YAAIEHHbIX

1Mpu paspaboTke paGouelt I'Is)OFpaMMbI B TEMATUYECKOM M/IaHMPOBAHUW AO/MKHbI GbITb YUTEHbI BOMOMKHOCTM VCMOMb - 30BaHMS

ANEKTPOHHbIX

LIchpOBbIX

06pa30BaTe/lbHbIX PECYPCOB,  SBMIAIOLLMXCA  YUeBHO-METOAMYECKMMM  MaTepuania-  Mu

(MynbTUMEAMIAHBIE MPOTPaMMbI, NIEKTPOHHbIE YUEGHVKV 11 33a4HVIKV, 3MIEKTPOHHbIE BUG/IMOTEKY, BUPTYa/TbHbIE NABOPaTopM,
MrPOBble MPOrpamMbl, KOZUTEKLMI LMGIPOBLIX 06Pa30BaTe/IbHbIX PECYPCOB), PEATIM3YHOLLMX AUAAKT- YeCKe BOMOXHOCTU VIKT,
COZEPXKaHIE KOTOPbIX COOTBETCTBYET 3aKOHOAATE/LCTBY 06 06Pa30BaHIAM.



EcTecTBeHHO-
Hay4HbIi MeToj
nosHaHua (2 u)

CTpoeHue
BewiectBa (1 u)

ABuxeHune

n B3anmmopei-
cTBMUE YacTuy,
BewecTsa (2 u)

Kak msmnka 1 gpyrve
€CTECTBEHHbIE HAYKW M3yYa- HoT
npupogy. EcTtecTBeH-
HO-HayUHbIA MeTOZ, NO3Ha- HSE:
Hab/1roAeHYe, NOCTaHOB- Ka
Hay4HOro Bonpoca,
BbIIBVDKEHME TUMOTES,
3KCMEPUMEHT M0 NPOBepKe
r1noTes, 0ObSICHEHNE HAOMIO-
[aeMoro siBfieHusl. OnucaHue
(OM3MYECKIX SB/IEHNIA C MOMO-
LLbHO Mofenel

06bEKTOB, 6O/bLLIMX PACCTOSHUIA, MaslbIX MPOMEXYTKOB
BpemeHn. OBCyxKaeHWe npeaiaraeMbIx Croco6oB

BbIaBYDKEHME rUMnoTe3, 06BACHAIOLLMX NPOCTbIE SB/IEHUS,
Harnpyvep:

—T04eMy OCTaHaB/MBAETCS ABVDKYLLIEECS MO FOPU3OHTA/LHOM
NOBEPXHOCTY TENO;

—M0oYeMy B XXapKyo Norofy B CBET/I0N 0aeXae NPOXaaHeN,

4yeM B TEMHOIA.

IMpeLnoxeHre CrnocoboB MPOBEPKW TMMOTES.

IMpoBefeHVe MCCME0BaHMA MO MPOBEPKE KaKOW-mMb0o rvnoTe- 3bl,
Hanpyvep: JafbHOCTb MOMETA  LIapuka, MyLUEHHOro ropu-
30HTa/ILHO, TEM 6O/IbLLIE, YEM BOJIbLLE BbICOTA MYCKa.

MocTpoeHve MpOCTELLMX MOLEeNel (M3NYECKUX SBMEHWIA (B
BME PUCYHKOB WM CXeM), HarpuMep MafeHvie npeaveTa;
MPAMOMHEIHOE PaCcrpOCTPaHEHMe CBeTa

Paspen 2. NMepBoHaYanbHble cBeAeHMA 0 cTpoeHun BewecTBa (5 4)

ATOMbI 11 MOJEKY/IbI, UX pas-

Mepbl. OrbiTbl, A0Ka3bIBato- LLye

[QVICKPETHOE CTPOEHViE BELLIECTBA

[BVKeHVe YacTuL, BELLIECTBA.
CBfi3b CKOPOCTU [ABVKEHNA
YacTuL, C TeMMepaTypoil.
BpoyHOBCKOE ABVXEHVE.
Judhysus. Banmopeiicteume

HabrtoaeHve N MHTEPNPETaLWs OMbITOB, CBUAETE/LCTBYHOLLYX 06
aTOMHO-MO/IEKY/ISIPHOM CTPOEHM BELLECTBA: OMbIThI C pac-
TBOPEHMEM Pa3/INYHbIX BELLECTB B BOJE.

OLieHKa pa3MepoB aTOMOB 11 MOMEKY/ C UCMO/b30BaHKeEM (pOTo- rpadimii,
MO/TyYeHHbIX HA aTOMHOM CWI0BOM MuKpockone (ACM). OnpeaeneHre

PasMepoB MastbIX Ten

HabntogeHre 1 06bsicHeHe GPOYHOBCKOrO ABMKEHMS U SB/e- HUS
Aoy,

lpoBefaeHMe 1 0BbACHEHME OMbITOB MO HABMKOAEHMIO TEN/I0BOMO
PaCLVPEHMS ra3oB.

[MpoBeaeHMe U OGBACHEHWE OMbITOB M0 OGHAPYXEHUIO CAN

HaCTuL, BELLIECTBA: MPUTSKE- HUE  MONEKYNAPHOIo NMPUTSHXKEHUA N OTTa/IKMBaHUA

M OTTa/IKMBaHWE



MpogonKeHne Tab6n.

TemaTuyeckuit OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
OCHOBHOe cofepxaHue o "
6nok, Tema YyPOBHE YUYebHbIX AelicTBUIA)

ArperaTHble ArperarHble COCTOHUA OnwcaHme (C 1Cno/b30BaHNEM MPOCTLIX MOZE/EN) OCHOBHbIX
coCToAHMS BELLIECTBA: CTPOEHME ra3os, Pa3/INYNIA B CTPOEHIN Fa30B, XXWAKOCTEV 1 TBEP/bIX TeN.
BeuecTsa (2 u) YKNAKOCTEN 1 TBEPAbIX OBbsCHEHME Manoi CKMMaeEMOCTI XKMAKOCTel 1 TBEpAbIX Ten,
(KpucTannmnueckux) Ten. 60/bLLIOV CXKMMAEMOCT ra3oB.
B3avmocBsi3b MeXy CBOI- OOGbsiCHeHWe coXpaHeHWs (POpMbI TBEPAbIX TeN U TeKy4ecTu
CTBaMU BELLECTB B pasHbIX MULOKOCTW.
arperarHbIX COCTOSHUAX 1 X IMpoBefeHYIE OMbITOB, AOKa3bIBAHOLLYIX, YTO B TBEPAOM COCTOS- HUM
aTOMHO-MO/IEKY/TAPHBIM CTPO- BOfb! YaCTVLbl HAXQOATCS B CPEOHEM Jafblie ApyT OT pyra
eHvieM. OcobeHHOCTM arperat- (NMOTHOCTbL MEHbLLIE), YEM B WOKOM.
HbIX COCTOSIHWI BOAb! YCTaHOB/eHVie B3aVIMOCBSI31 MeXKIy OCOBEHHOCTSIMI arperar- Hbix

COCTOSHWIA BOAbI W CYLLIECTBOBaHWEM BOAHbLIX OpraHu3mos (MC —
6uonorus, reorpadus)

Paspen 3. ABuxeHune n Blanmogencteme ten (21 u)

MexaHuueckoe MexaHUYECKOE [BVKEHVIE. ViccnenoBaHme paBHOMEPHOTO ABVOKEHWA U OMNPESENeHNe ero
ABUXeHMe (3 ) PaBHOMEpPHOE 1 HEpaBHOMEP-HOE  MPU3HAKOB.

[BmxeHve. CKOpoCTb. HabnrogeHre HepaBHOMEPHOTO [IBVDKEHNA 11 OMPEAE/eHIie ero

CpepnHss CKOpoCTb Mpy He- OT/INYMA OT PABHOMEPHOIO ABVDKEHUA.

[paBHOMEPHOM ABVXEHUM. PeLLeHvie 33034 Ha onpegeneHre MyT, CKOPOCTU W BPEMEHW

PacuéT nytun 1 BpeMeHu [PaBHOMEPHOIO [IBVDKEHVA.

[BVXeHWA AHau3 rpaduKoB 3aB1CUMOCTM MYTH 1 CKOPOCTU OT BPEMEHU
NHepuus, FBneHvie MHepUMK. 3aKOH OGbsicHeHVe 1 NPOrHO3VPOBaHIE SB/IEHNIA, 06YC/IOB/IEHHBIX
macca, nnoT- VHepLyn. B3aumogeiicTaue VHepLMeld, HanpuMmep: YTO MPOUCXOAUT NPV TOPMOXKEHUM /M PE3KOM
HOCTL (4 u) TeN Kak MprymHa 3MeHeHMA MaHeBpe aBTOMOOWS, MOYEMY HEBO3MOXHO MIHOBEHHOMPEKPATUTL

CKOpPOCTU ABMXXEHWUA TEN. [OBVXEHWE Ha BEoCUNeae Unn caMokarte U T. [,



Cuna. Bugbl cun
(14 v)

Macca Kak Mepa MHepTHOCTU

Tefa. MoTHOCTL BelgcTa. CaAsb

M/IOTHOCTU C KO/Ye- CTBOM
MO/IEKYN B eauHMLE 06bEMA
BeLLIeCTBa

Cuna Kak XapaKTepucTuka
B3auMogelicTaus Ten. Cuna
YNPYrocTu 1 3aKoH Nyka.
V3mepeHure cusibl C NOMOLLLIO
[JnHamoMeTpa. HABneHue
TATOTEHUA U CUNMA THKECTU.
Cwvina TSHKeCTn Ha opyrux
nnaHetax. Bec Tena. Heseco-
MOCTb. CrioxkeHve cun,
HarpaseHHbIX M0 OAHOM
npsiIMOlA. PaBHOAENCTBYOLLIAS
cun. Cuna TpeHusa. TpeHve
CKO/IbXXEHUSA U TPEHVE MOKOS.
TpeHve B Npupofe U TEXHNKE

[poBeseHNe 1 aHaM3 OrMbITOB, [EMOHCTPUPYHOLLMX M3MEHeHMe
CKOPOCTY ABWXKEHWA Tefa B pesynbTaTe AeUCTBUA Ha Hero Apyrux
Ten.

PelLeHre 3afay Ha onpeaeneHne Macchl Tena, ero 06bLEMa u
M/I0THOCTW.

[MpoBesgHWe 1 aHaIn3 OMbITOB, AEMOHCTPUPYIOLLIMX 3aBUCUMOCTb
M3MeHeHUs CKOPOCTY Tefla OT er0 Macchl Npy B3ayMogeli- CTBUM Te.
3mepeHre Maccbl Tena pasnnuHbIMm criocobamn. OnpeseneHmre
M/IOTHOCTY Tefla B pesy/ibTate M3MEPEHNs ero MaccChl 1 0ObEMa

M3yueHre B3aMMOZEIACTBIS Kak MPMHUHBI U3MEHEHWS CKOpPOCTUTE A
1K ero Jegopmasimm.

OnvcaHre peanbHbIX CUTYaLWIA B3aMMOAEICTBIS TEN C MOMOLLIGHO
MOZENeN, B KOTOPbIX BBOAUTCS MOHSTVE U U306PKEHVE CTbL
W3yueHme curbl ynpyrocTy. ViccnefoBaHme 3aBUCMOCTU CISTbI
YMPYrocTu OT YAIMHEHNS PE3VHOBOTO LLIHYPA UM MPYXXUHbI

(c nocTpoeHWeM rpagmka).

AHa/I3 MPaKTUYECKNX CUTYaLuiA, B KOTOPBIX MPOSIB/SETCS
[JeiicTBUe CIMbI YIIPYTocTy (YNPYrocTb MsaYa, KPOCCOBOK, BETOK
[epesa v ap.).

AHa/IM3 CUTYaLMiA, CBA3AHHBIX C SIBAIEHWEM TAroTeHUs. OObCHeHe
OpBUTA/LHOTO ABVDKEHUS MIaHET C UCMO/b30BaHM- M SIB/IEHNS
TArOTEHWS 1 3aKoHa MHepLUumn (MC — acTpoHOMKS). VI3vepeHmre Beca
Tefla C MoMOLLBHO AvHaMoMeTpa. OB6ocHOBaHKe 3TOro criocoba
M3MEPEHMSI.

AHa/3 1 MOAENMPOBaHNE SIB/IEHNST HEBECOMOCTM.
SKCMepyMEHTa/bHOE MO/TyYeHIe MPaBu/a CIOKEHMA CiATl,
Hanpas/eHHbIX BAOMb OAHOW NpAMOIA. OnpefernieHre BeAUMHbI
PaBHOLEMCTBYHOLLIEN CWI.

M3yueHme crsibl TPEHUS CKOMBXKEHWS 11 CU/Tbl TPEHNS MOKOS.



MpogonKeHne Tab6n.

TemaTuyeckuit OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
OCHOBHOe cofepxaHue o "
6nok, Tema YyPOBHE YUYebHbIX AelicTBUIA)

VccnenoBaHve 3aBMCUMOCTU CUTbI TPEHUSA OT CWibl [aB/eHUsAN
CBOVICTB TPYLLIMXCS NMOBEPXHOCTEIA.

AHa/I3 MPAKTUYECKNX CUTYaLuiA, B KOTOPBIX MPOSIB/SETCS
[eliCTBME CUbI TPEHWS, UCMOML3YHOTCA CrOCO0bI €8 YMeHbLLIE- HUS
UM YBENUYEHNS (KaTaHWe Ha JibbKaX, KOHbKaX, TOPMOXe- Hue
aBTOMOOMNS, MCMO/b30BaHKE MOALLMMHMKOB, MaBaHWe BOAHbIX
YKMBOTHbIX U ap.) (MC — 6uronorus).

PellieHvie 334 C UCMOMb30BaHMEM (POPMYN 4719 pacyéta Cusbl
TSDKECTU, CUJTbI YMNPYTOCTW, CUSTbI TPEHNS

Paspen 4. laBneHne TBEPAbIX Ten, XXUAKoOCcTel n rasos (21 u)

DaBnenue. Me- Jasnexvie. Cnocobbl ymMeHb- AHaI3 1 06bSICHEHWE OMbITOB Y NPaKTUYECKWUX CUTYALWIA,B
pepaua gasne- LLIEHNA 1 YBENNYEHWA KOTOPbIX MPOSBNSAETCAH CUA AAB/IEHVA.
HUA TBEPALIMN JaBneHus. [aBneHve rasa. OBocHOBaHVe CNIOCOGOB YMEHbLLIEHWS 1 YBE/IMYEHUS JAB/EHS.
Tenamu, XuKo- 3aBM1CMMOCTb [AB/EHNSA ra3aoT /13y4eHie 3aBMCMOCTY [1AB/IEHIS Fa3a OT 0GbEMA M TeMMEpaTYpbI.
CTAMM M rasamu 06bEMA 1 TeMMepaTypbl. W3yueHre ocobeHHOCTeN Nepeaadn [as/eHus TBEPALIMA Tefamu,
(3 ) Mepesava faBneHWs TBEPAb-MA  YKUAKOCTAMM U rasamy. OBOCHOBaHVE Pesy/bTaToB OrbITOB

Tenamu, XXUAKoCTAMN U OCOOEHHOCTAMM CTPOEHIS BELLIECTBA B TBEPAOM, YXUKOM

rasamu. 3akoH [Mackans. 1 ra3006pa3HOM COCTOAHUSIX.

NHeBMaTUYeCKVe MaLUMHbI OKCreprYMeHTasbHOE [0KAa3aTe/bCTBO 3aK0Ha Nackars.

PeLueHWe 3a4a4 Ha pacyéT faBeHWa TBEPLOro Tefna

Dasnenue 3aB1CMMOCTb [aB/EHNA VccnenoBaHve 3aBUCMMOCTA JABMEHNS YUOKOCTU OT FTy6uHbI
KUAKOCTH (5 4) YMOKOCTU OT [y6UHbI MOrPY>KEHWS U MIOTHOCTU XUOKOCTU.

Morpy>xeHus. 'mapocra- HabntofeHre 1 06bSCHEHMe TMAPOCTaTUYECKOrO NapajoKcaHa

TUYECKMIA Napa/ioKC. OCHOBE 3aKoHa [Mackans.



ATmoctepHoe
nasneHue (6 4)

[eictBue
XWAKOCTU M rasa
Ha NorpyxéHHoeB
HUX Teno (7 u)

CoobLuatoLLiecs cocybl.
"apaBINYECKVIE MEXaHN3MbI

ATMochepa 3emnm 1 aTMoc-
thepHoe faBneHme. MpyUinHbI
CYLLIECTBOBAHW BO3YLLHOI
obonouyky 3emm. OnbIT
Toppuyennu. VismepeHve
aTMOC(EpPHOr0o aB/eHus.
3aBM1CMMOCTb aTMOCEPHOIO
[18BMIEHS OT BbICOTbI

Hag yposHem Mops. [Mprbopsl
LNS VBMEpeHns aTMOCtepHO- 1o

[JaBeHist

[JelicTBME XMAKOCTU U1 rasa Ha
NOrpy>EHHOE B HUX TeNO.
BbITankvatoLLas (apxumeao-
Ba) CWma. 3akoH Apxvmesa.
MnasaHwve Ten. Bosayxonna-
BaHVie

/13yqeHme CoobLLAIOLLIMXCA COCY/IOB.

PelLieHVie 33134 Ha PaCYET [aB/IEHNS XNIKOCTN. OGbsCHeHVe
MPYHUMNA JEVCTBS TVPAB/IMHECKOTO MPEcca,

AHanM3 1 00bACHEHME NPAKTUYECKWX CUTYALMIA, EMOHCTPUPY- FOLLMX
NPOsIB/IeHVe JABNEHNS YUOKOCTU 1 3aKoHa [Mackans, Hanprvep
MPOLIECCOB B OpraHu13Me Mpu riy6oKoBOAHOM HbIpsi- HUM (MC —
61onorus)

SKCrEpUMEHTaIbHOE 0BHAPYMKEHIIE aTMOCHEPHOIO J1ABNEHVS.
AHa/IM3 1 06bACHEHIE OMbITOB 11 MPAKTUYECKIIX CUTYALWA,
CBSI3aHHbIX C eACTBMEM aTMOC(EpPHOro aB/eHus.

OO6bsCHEeHVe CYLLIECTBOBaHMA aTMOCHePbI Ha 3eM/e U HEKOTO- PbIX
niaHeTax Unm eé oTCYTCTBMSA Ha Apyrnx nnaHetax v JlyHe (MC —
reorpacms, acTpoHOMMS!).

OGBSICHEHME VM3MEHEHNS MIOTHOCTU aTMOCHEPbI C BbICOTOWM
3aBMCMIMOCTM aTMOCHEPHOTO J1AB/IEHNS OT BbICOTbI.

PelLieHMe 3334 Ha PacyuéT aTMOCHEPHOTO [iAB/IEHIA.

W3yueHue ycTpoiicTea 6apomeTpa-aHepomaa

SKCrEpUMEHTaNbHOE 0BHAPYYKEHE AEMCTBIAA XWAKOCTM U rasaHa
NOrpy>KEHHOE B HUX TESO.

OnpefgeneHyie BoITaKVBAKOLLEI CI/IbI, ASVACTBYHOLLIEI Ha Tefo,
NOrPY>EHHOE B XULKOCTb.

lMpoBeseHWe 1 06CYXIEHNE ONbITOB, AEMOHCTPUPYIOLLMX
3aBMCVIMOCTb BbITA/IKUBAIOLLIEN CWSbI, [ECTBYIOLLEN Ha Teno B
XKMAKOCTW, OT 06BEMA MOMPYXEHHOI B XXMAKOCTL YacTu Tenaum ot
MJI0THOCTU XUAKOCTW.

ViccnenoBaHve 3aBICMMOCTI Beca Tefa B BOAE OT 06bEma
MOrpy>EHHOI B YWAKOCTb YacTU Tefla.

PeLueHWe 3aaa4 Ha NpYMeHeHVe 3akoHa Apxumvea 1 yciosus
n/aBaHus Ten.



TemaTuuyeckmuii
610K, TemMma

Pa6oTa 1 mouwy-
HOCTb (3 4)

MpocTble
MexaHusmbl (5 4)

MexaHnuyeckas
aHeprusa (4 )

OcCHOBHOe cofiepXaHue

OKOHYaHue Tabn.

OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
YyPOBHE YUYebHbIX AelicTBUIA)

KOHCTpyVpoBaHyie apeoMeTpa W KOHCTPYVPOBaHKE JIOAKUM
orpegerieHiie eé rpy3onoLbEMHOCTY

Pasgen 5. Pa6oTa u MOWHOCTL. JHeprusa (12 u)

MexaHunyeckas paboTa.
MoLLHoCTb

[pocTble MexaHW3MbI: pPblyar,
610K, HaK/IOHHasA MI0CKOCTb.
NpaBnno paBHOBeCUA pblvara.
[NpurmveHeHVe npasuna
paBHOBeCHA pblyara K 6/10Ky.
«30/10TOE MPaBWIO» MEXaHUKN.
KIM/ npocTbIX MexaH13MOB.
MpocTble MexaHW3Mbl B BbITY U
TeXHUKe. Pblyaru B Tene
YesioBeKa

KnHeTnyeckaa 1 noTeHUu-
anbHasA aHeprua. NpespalLle-
HWEe OfIHOTO BWa MeXaHuue-

SKCMEPVMEHTa/IEHOE OMPEAeNieHne MEXaHUYECKO paboTbl CUTbI
TSXKECTU NPU NafeHNM Tena 1 CUbl TPEHWA NPY paBHOMEPHOM
NepemeLLEHN Tena no rOpU3CHTaILHON NMOBEPXHOCTMU.

PacuéT MOLLIHOCTH, pa3BMBaeMOli Npu NMoAbEME MO NECTHULIE.
PelLieHre 33734 Ha PacyéT MEXAHMYECKOI PaboTbl M MOLLHOCTU

OnpefeneHre BIMIPLILLIA B CU/E MPOCTbIX MEXaH3MOB Ha
NpVMepe pblyvara, MOABVKHOTO U HEMOABYDKHOIO G/I0KOB,
HaK/TOHHOI M/I0CKOCTMW.

WccneposaHue ycnoBuys paBHOBECUS pbivara. OBHapyeHne
CBOWCTB NPOCTbIX MEXaHW3MOB B Pa3/IMYHbIXUHCTPYMEHTaX 1
NPUCNOCOBEHNAX, UCMO/b3YEMbIX B BbITY

N TEXHUKE, a Takke B XXMBbIX opraHusmax (MC — 6uonorus).
3KCnepUMEHTabHOE [I0Ka3aTeNbCTBO PaBeHCTBa paboT npu
MPVYMEHEHUN MPOCTbIX MEXaHM3MOB.

Onpepenerve KM, HaKNOHHOM MAOCKOCTM.

PeLLieHVe 3334 Ha NpYMEHeHVe NpaBwia paBHOBECUS pblyara 1Ha

pacuét KIz

SKCTiepVIMEHT/IbHO OMPE/ENeHe VIBMIEHEHINA KVHETUHECKON
MOTEHLWa/bHOV 3HEPT M TeMa MPW ero CKaTbIBAHWW MO HAK/TOHHOV
T/IOCKOCTWA.



8 Kknacc (68 u)

TemaTuuyeckmuii

610K, TeMbI

CTpoeHune
n cBolicTBa
BewiectBa (7 4)

CKOI1 3HEPrin B APYroi. 3aKoH
COXPaHEHVIS U M3MEHE- HUS
3HEPrUN B MEXaHVKe

dopMyNMpOBaHIE Ha OCHOBE MCC/IENOBaHMS 3aKOHa COXPaHEHWs
MEXaHWYECKOI SHEPTU.

OBCyXaeHVe rpaHKL, MPUMEHMMOCTM 3aKOHA COXPaHEHVSISHEPT.
PelLieH/e 337134 C MCMOMb30BaHMEM 3aKOHA COXPaHeHVs SHeprm

PesepBHoe Bpemsa (3 u)

OCHOBHOe cofepXaHue

OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
YPOBHE YUYebHbIX AelicTBUIA)

Pasgen 6. TennoBble ABneHns (28 u)

OCHOBHbIE MOMoXeHUs
MOJIEKYIAPHO-KUHETUYECKOI
TEOPUN CTPOEHWA BELLIECTBA.
Macca 1 pa3mepbl aTOMOB

1 Mosekyn. OnbIThbl, NOA-
TBEPXKIAIOLLVIE OCHOBHbIE
MOMOXEHWA MOJIEKYsip-
HO-KVMHETUYECKOI TEOPU.
Mogenu TBEpLOro, YXAKOro
I ra3006pa3HOro COCTOSHIAI
BeLLecTBa. Kpuctannmyeckme
1 aMopthHble TBEPAbIE Tera.

HabmtofeHre 1 HTEPNpETaUmMs OMbITOB, CBUAETELCTBYHOLLIX
06 aTOMHO-MOJIEKY/IIPHOM CTPOEHUM BELLIECTBA: OfbIThbI C pac-
TBOPEHVEM Pa3/IMUHbIX BELLECTB B BOLE.

PeLLieH/e 33034 MO OLEHMBAHMIKO KOMMUECTBA aTOMOB WM MOJie-
Ky/ B €iVHULIE 06bEMA BELLIECTBA.

AHanm3 TekcTa peBHUX aTOMUCTOB (Hanpuvep, (hparveHTa
noambl JTykpeuws «O MpUpoie BeLLei») C 3NI0KEHEM 060CHO-
BaHWIA aTOMHO MMoTe3bl (CMbICNIOBOE YTeHNe). OLgHKa
y6eauTENbHOCTI 3TUX 0BOCHOBAHMIA.

OOGbsiCHeHMEe BPOYHOBCKOTO [IBVDKEHMS, SBMEHUS Audy3um

W pa3nnumiA MeXay HAMK Ha OCHOBE MONOXEHUIA MOEKYNAP-
HO-KVHETUYECKO TEOPWM CTPOEHVA BELLIECTBA.



TemaTuuyeckmuii
610K, TemMma

TennoBble
npoueccbl (21 4)

OcCHOBHOe cofiepXaHue

O6bACHEHVE CBOICTB ras3os,
KWKOCTEN 1 TBEPABIX TeN Ha
OCHOBE TMO/I0XEHUN
MOJIEKYNAPHO-K/HETUYECKOI
Teopuy. CMauvBaHve U Ka-
NUNSPHbIE SB/EHA.
Tennosoe pacLLMpeHVen
oxatve

Temnepatypa. CBs3b Temne-
paTypbl CO CKOPOCTLIO
TEN0BOro ABMKEHNS YaCTUL,
BHyTpeHHsS aHeprus.
Cnoco6bbl M3MeHeHs

MpogonKeHne Tab6n.

OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
YyPOBHE YUYebHbIX AelicTBUIA)

OBbACHEHVE OCHOBHbIX Pa3/inumii B CTPOEHUM ra3oB, YXUAKOCTENR 1
TBEPAbIX TeN C UCMO/Mb30BAHVEM MOMOXEHUIA MOJIEKYISPHO-
KVHETUYECKOI TEOPUM CTPOEHUS BELLIECTBA.

IMpoBefeHVe OMbITOB MO BhIPALLYBAHUID KPWCT/UIOB MOBapEH-HOM
CO/M WM caxapa.

IMpoBefeHVe 1 0BBSCHEHWE OMbITOB, AEMOHCTPUPYHOLLX
KanuinapHble IBNEHNS U siBEHe CMaUMBaHmS.

OGbsACHEHWE PO KANWIAPHBIX SIBMIEHWIA A1 NOCTYM/IEHNSIBO/b
B OpraHm3m pacteHuin (MC — 6uonorus).

HabntogeHve, npoBeagHye 1 06bSCHEHME OMbITOB MO Hab/ko-
[EHNIO TEMN/IOBOr0 PacLLMPEHUS Fa30B, YKMAKOCTEN W TBEPAbIXTEN.
OObsiCHeHME COXpaHeHVs 06bEMA TBEPALIX TeN, TEKYUeCTU
XKNOKOCTU ()B TOM YMCre, PasHNLbl B TEKYHECTM /151 pasHbIX
YXUOKOCTEN), faBneHUs rasa.

MMpoBefeHVE OMbITOB, [EMOHCTPUPYIOLLIMX 3aBMCUMOCTb [aB/eHMS
BO3ZyXa OT ero 06bEMA 1 HarpeBaHWsl MM OX/aXKAEHUS,

W WX OGbACHEHWE HA OCHOBE ATOMHO-MO/IEKY/IAPHOMO YHEHUS.
AHa/M3 NPaKTUYECKMX CUTYaLA, CBS3aHHbIX CO CBOMCTBAMY
rasoB, XXWAKOCTEN 1 TBEPABIX TEN

O60CHOBaHVIE NpaBWT M3MEPEHIS TEMMEPATYpbI.

CpaBHeHVe PasnnyHbIX CrIOCOB0B M3MEPEHMS W LKA Temre-

parypbl.

HabrtozieHe 1 06bsICHEHIE OMbITOB, IEMOHCTPUPYHOLLMX V3MEHEHME
BHYTPEHHelA 3Heprn Tena B pesynbTaTe Ternonepeaayn 1 paboTbl
BHELLHMX CUN.



BHYTPEHHEN 3Heprum:
Tensonepegaya 1 cosep- LLeHne
paboTbl. Buap! Tervionepesaun:
TeryionpoBOo-AHOCTb,
KOHBEKLWS, U3MyYe- Hue.
KonnyecTso TennoThbl.
YenbHasa TernioéMKoCTb
BeLLeCTBa. TernnoobmeH K
TErvioBOe PaBHOBECYE.
YpaBHeHwe TeMnI0B0ro
GataHca.

lnaBneHve 1 oTBepaeBaHne
KPUCTA/I/INYECKUX BELLIECTB.
Y[enbHaa Tennora nniassne-
Hus. MapoobpasoBaHue

N KOHAeHcauma. VicnapeHue.
KvneHve. YfienoHas TennoTa
napoobpasoBaHmMs. 3aBucy-
MOCTb TeMIEePaTypbl KUMEHNSOT
aTMOC(hepHOro JaBneHus.
BniaxkHOCTb BO3ayXa.

SHeprus TOM/MBa. YenbHas
Ten/oTa CropaHus.

MprHLMNBI PaBoTbI TEMIO-BbIX
npuratenein. KM/, TennoBoro
[BUraress.

Tennosble ABUraTesin v 3allm-Ta
OKPY>KatoLLIeV cpedpl.

3aKOoH coxpaHeHus 1 npe-
BpaLLIeHVIs 3HEPrvnN B MeXa-



HabntogeHre 1 06bACHEHME OMbITOB, 06CYXAEHME NPaKTUYECKMX
CUTYaLWiA, [EMOHCTPUPYIOLLMX pa3fiNyHbIE BUAbI TEMNI0-

nepesaqun: TenonpoBOAHOCTb, KOHBEKLIIO, M3TyUeHMe.
ViccnenosaHue siBMeHNs TerioobMeHa NMpy CMELLIMBAHUNXO/OAHO

W ropsiveli Bogpl.

HabmtogeHre YCTaHOB/IEHWS TEMIOBOrO PaBHOBECW MEXIY

ropsiyen 1 XoN0fHOWN BOJON.

OnpeneneHvie (M3MepeHVe) KONMUECTBa Ter/ioTbl, NO/y4eHHOroBOLO0M
Mpy TEN/I006MeHe € HarpeTbIM META/VIMHECKAM LIAIMHAPOM.
OnpeneneHe (M3MePEHIE) YaeNbHOM TEMIOEMKOCTY BELLIECTBA.
PeLLeHVie 3384, CBSI3aHHbIX C BbIYMC/IEHNEM KOMMYECTBa TeMn/I0-Thl 1
TEeNNoEMKOCTY NPy TEMI00OMEHe.

AHam3 CUTYaLWiA NPaKTUYECKOrO MCMOMb30BaHNS TEMN/IoBbIX
CBOVICTB BELLECTB 1 MaTepyasioB, HanpyMep B LIEsX sHeprocoe-
PEXEHVS: TEMIOM30/15LWS, SHEprocoeperatoLLe KpbiLLm,
TEPMOaKKyMy/ISTOpbI UT. A,

HabntogeHne SBfeHniA cnapeHnst U KOHAEHCALWN.

ViccneoBaHme MpoLiEcca UCTapeHnst PasfInUHbIX XKUAKOCTEN.
OOGbsiCHEHME ABMEHWA UCTIAPEHUS Y KOHAEHCALWMM HA OCHOBE
aTOMHO-MO/IEKYIAPHOIO YYEHWA.

HabntofeHre 1 06bACHEHME NPOLECca KMMEHWs, B TOM UmCTe
3aBMCMMOCTV TEMMEPaTyPbl KUMEHWS OT [aB/IEHIAS.

OnpegeneHvie (M3MEPEHNE) OTHOCUTEBHOW BIaXXHOCTW BO3AyXa.
HabntogeHve npoLecca niaBneHns KpUCT/IMYECKOTO BeELLe- CTBa,
Hanpumep fbaa.

CpaBHeHMe NPOLECCOB M/1aBMEHNS KPUCTA/IMYECKNX TeN
Pa3MSrYeHNst NpU HarpeBaHUM aMOPHbIX TeN.

OnpegeneHvie (M3MePeEHVE) YOENbHOW TErvioThbl M/1aBMEHUS  JibfA.
OObsiCHEHME  SIBMIEHWIA  MM1aBfIeHUs U KPUCTa/UIM3aLymM Ha  OCHOBE
aTOMHO-MO/IEKYNIAPHOIO YYEHWA.



TemaTuuyeckmuii

OCHOBHOE cofepxaHue
610K, TemMma

HUYECKNX N TEM/OBbIX

MpogonKeHne Tab6n.

OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
YyPOBHE YUYebHbIX AelicTBUIA)

PeLLieHVie 3334, CBA3aHHbIX C BbIMMCIEHUEM KOMMYECTBa TEMIOThI B
npoLieccax Tennonepeaayn npu niasneHn 1 Kpuctanmsaumm,
MCMapeHN 1 KOHAEHCALMN.

AHa/3 cUTYyaumiA NPaKTUYECKOrO NPUMEHEHWS SIBIEHMIA
MN/1aB/eHNa Y KPUCT/IN3aLMA, HanpyMep, NostyveHme ceepx-
UNCTBIX MaTepVasos, CoNeBast rPenka u ap.

AHanu3 paboTbl 1 06BACHEHWE NPUHLMNG AEMCTBUS TEroBoro
[BUraTens.

BblumcrieHre KONMUecTsa Ter/IoThl, BbiAENAHOLLErocs Mpu CropaHun
PasnMyYHbIX BULOB TOMNBA, U KI'ILII aurarens.

OGCyxzeHIie 3KOMOMUHECKVIX MOC/IEACTBIAIA UCMO/b30BaHMA
[ABYratefieil BHyTPEHHEro CropaHusi, TEMVIoBbIX W MMAp0a/eK-
TpocTaHumiA (MC — 3Konorus, Xumus)

Paspen 7. 9neKTpuUyecKue n MarHUTHble aBneHns (37 u)

npoteccax
SnekTpuUeckue AnekTpusauysa Ten. [gapoga
3apsgbl. 3aps- ANEKTPUYHECKUNX 3apAL0B.
XeHHble Tena BianmogeicTBye 3apsikeH- HbIX
N UX B3auMofeii- Tef. 3akoH KyroHa.
cTBue (7 ) DNEKTPUYECKOe More.

MpuyHUMN cynepnosvumnm
ANEKTPUYECKUX MOENA.
Hocutenn anekTpryeckinx
3apA00B. SreMeHTapHbIN
3MIEKTPUYECKUIA 3apsif.

Ha6nrop,eHv|e V1 NPOBE/IEHVIE OMbITOB MO 3/IEKTPV3ALYN TENMPK
6pVIKOCHOBeHI/IVI W UHAYKLVEVA.
bNHOfeHMe 1 0BBACHEHIE B3aUMOZBICTBIA OHOUMEHHO N
pa3HommeHHo 38PSHKEHHBIX Ter.
OBbsACHeHVe MPUHLMMNA 1eICTBUA 3neKTpocKona. OBbACHEHIE
SIBNIEHWIA 3MEKTPU3ALIM MDY COMPUKOCHOBEHMMTEN 1 UHAYKLMEN ¢
MCMO/b30BaHMEM 3HAHUIA O HOCUTENSX 3MEKTPUUECKIX 3apsiioB B
BELLIECTBE.
PacriosHaBaHvie 11 0GbACHEHVIE ABNIEHWIA 3MIEKTPI3ALMN B TO-
BCEAHEBHOM YVIZHN.



MoCTOAHHbBI
3NeKTpUYecKmni
TOoK (20 u)

CrpoeHvie atoma. IpoBoayM- Ku
W AUANEKTPUKU. 3aKOH
COXPaHEeHA 3/1eKTPUYECKOTO
3apsga

DNEKTPUYECKNIA TOK. YCo- BUS

CYLLIECTBOBAHWS 3M1EKTpU-
YECKOro ToKa. VICTOUHMKM
NOCTOSIHHOTO ToKa. [eicTBus
3MEKTPUYECKOrO TOKa
(TennoBoe, XMMUYECKOE,
MarHUTHOE). SNEeKTPUYECKUIA
TOK B XXMIKOCTSX U rasax.
OnekTpuyeckas Lerb. Cuna
TOKA. OfIEKTPUYECKOe
HarpskeHve. ConpoTuvene-
HVe NPOBOAHVKA. Y[OenbHoe
COMPOTVB/IEHVIE BELLECTBA.
3akoH Oma s yyacTka
uenw. MNocnenosatenibHoe

W Napa/vie/ibHOe COeAUHEHME
MPOBOLHWKOB.

PaboTa 11 MOLLHOCTb 3/1EKTpK-
YECKOro ToKa. 3akoH [pkoy-

na-JleHua. DeKTPonpoBOL- Ka

1 NOTPEOUTENN 3NEKTPU-
YECKOW 3Heprum B ObITy.
KopoTkoe 3aMblkaHue

HabntofeHre 1 06BACHEHWE OMbITOB, WHOCTPUPYHOLLMX 3aKOH
COXPaHEHVIA 3MIEKTPUYECKOTO 3apsa.

HabrtogeHre OnbIToB MO0 MOAENMPOBAHMKO CWIOBbIX SIMHIAV
MIEKTPUYECKOTO MO

WccnenosaHve eACTBIS SMIEKTPUYECKOTO MO HA MPOBOAHMKAM
[V3NeKTPUKU

HabntogeHre pasmuHbIX BULOB [ECTBUS MIEKTPUYECKOrOTOKA U
0OHapY>KeHe 3TVIX BAAOB [EVICTBMS B MOBCEAHEBHOM YKM3HM,
C60pKa 1 UCTIbITaHWe 3MIEKTPUYECKOI Lien MOCTOSHHOMO TOKA.
M3mepeHVie cubl TOka aMnepMeTPOM.

V13MepeHyie 3M1eKTPUYECKOr0 HaMPsXKeHUS BOSIbTMETPOM.
MpoBeaeHVie 1 06BACHEHME OMbITOB, AEMOHCTPUPYHOLLMX
3aBUCVIMOCTb /IEKTPUYECKOTO COMPOTUB/IEHNS MPOBOAHMKA OT €ro
[/WMHbI, N/IOLL@AN MOMNEPEeYHOro CEYEHUs 1 MaTeprasa.
ViccnenosaHve 3aBMCMMOCTY CWTbI TOKA, MPOTEKAOLLIETO Yepes
PEe3nCTop, OT COMPOTUBIIEHNA PE3VCTOPA W HAMPSHKEHUS

Ha pesncTope.

MpoBepka npaBuwa CIOKEHUS HANPSPKEHWIA MY NOC/es0Ba-
Te/lbHOM COEAUHEHU BYX PE3UCTOPOB.

IMpoBepka Mpaswna AN CWbl TOKA MPW MapasieNibHOM coeau-
HEHMM PE3VICTOPOB.

AHanm3 cuTyaumin Noc/efoBaTelbHOro Y NapasyieNisHoro
COELVHEHNS MPOBOAHVKOB B AOMALLIHIX 3MEKTPUYECKUX CETSIX.
PelLieHe 3aaa4 C UCMOMb30BaHMEM 3akoHa OMa v jopMyn pacyéTa
IEKTPUYECKOTO COMPOTUB/IEHUS NPY NOCNeL0BaTeSb- HOM Y
napasinesbHOM COeANHEHUN NMPOBOLHIIKOB.



OKOHYaHue Tabn.

TemaTuyeckuit OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
OCHOBHOe cofepxaHue o "
6nok, Tema YyPOBHE YUYebHbIX AelicTBUIA)

OnpefeneHvie paboTbl 3MIEKTPUYECKOTO TOK3, MPOTEKAMOLLEro
Yepes pesncTop.

OripeaeneHie MOLLHOCTY 3/IEKTPUYECKOTO TOKa, BbiAeNsemoinHa
pesucTope.

WccnenoBaHve 3aBUCMMOCTM CWbI TOKA Yepe3 NIaMMoYKy oT
HaMPsHKEHNA Ha Heil.

OnpegeneHve KI 4 Harpesartens.

ViccnenoBaHie npeobpasoBaHMs SHEPrn Npy NogbEMe rpysa
3/MEKTPOABMIaTe/IEM.

OOGbsiCHEHME YCTPOIACTBA W NPUHLMNG AECTBUA LOMALLHX
3NeKTpOoHarpesaTe/bHbIX NPYBOPOB.

OOGbsICHEHME NMPUUMH KOPOTKOMO 3aMbIKaHUS W NMpUHLMNG
JIEACTBIA NNABKUX NPeAoXpaHUTENEN.

PeLLieHre 33ia4 € MCNOMNb30BaHMEM 3aKoHa xoyns—I/leHua.
HabntoaeHrie BO3HUKHOBEHUA 3/IEKTPUYECKOr0 TOKA B X[~

KOCTU

MarHuTHBIE [MOCTOSIHHbIE MarHUTBI. WccnenoBaHe MarHUTHOIO B3aUMOLEVCTBUS MOCTOSHHbBIX
aBneHuns (6 u) B3aVIMOp,eI7ICTBI/Ie MNOCTOAH- MarHuTOB.

HbIX MarHUToB. MarHuTHoe 3yyeHre MarHATHOrO NoMs NOCTOAHHBIX MarHUTOB MPW UX

nosne. MarHWTHoOe nosne 3eMuM  06bEeAUHEHUN Y pa3feneHnn.

€ro 3HaYeHVe /151 XKU3HU lMpoBeeHVe OMbITOB MO BU3YanM3aumm nosis NoCToAHHbIX

Ha 3emne. OnbIT JpcTesa. MarHWTOB.

MarHuTHOe rosie aneKTpuye- VI3yyeHvie fBieHNa HaMarH1UMBaHWA BeLEeCTBa. ViccriefosaHve

CKOro Toka. IMpymeHeHve [eCTBYSA 3NEKTPUYECKOTO TOKA Ha MarHUTHYHOCTPENKY.

9NIEKTPOMarH1MTOB B TEXHWKE.



ONeKTPOMarHnT-
Has uWHAyKUumnA (4

4)

[elicTBMe MarHATHOTO MOJisiHa
MPOBOAHVIK C TOKOM.
DneKTpoaBMratesb NOCTOSH-HOro
TOKa. VIcnons3oBaHue
3MEKTpOABUraTesieit B Tex-
HUYECKMX YCTPOICTBaxX

W Ha TpaHcnopTe

Onbitbl ®apafed. HsneHve
IMEKTPOMArHATHOA ~ MHAYK-
uym. [Mpaswmno JleHua.
AnekTporeHepatop. Crocobbl
NOyYeHNs 3IEKTPUHECKOIA
3HEPrn. INEKTPOCTaHLUMKN Ha
BO306OHOB/NAEMbIX UCTOY- HUKAX
3Heprum

lMpoBeseHVe  OMbITOB,  [EMOHCTPUPYHOLLMX  33BUCYMOCTb  CWb
B3aVIMOLENCTBUSA KaTyLLUKW C TOKOM M MarHuATa OT CWibl U Ha-
MpPaB/IEHNA TOKA B KaTYLLIKe.

AHanm3 cuTyaumid NPakTUYECKOro NPUMEHEHUS 3/IEKTPOMArHATOB (B
ObITOBbIX ~ TEXHWYECKMX  YCTPOWCTBAX,  MPOMbILL/IEHHOCTMW,
MeAULIMHE).

Vi3yueHure [eiiCTBYA MarHUTHOIO MO/ Ha MPOBOAHWUK C TOKOM.
W3yueHwe aeiicTBUA 3MeKTpoaBUraTens.

VamepeHune KT, aneKTpoaBuraTe/ibHON YCTaHOBKM.

PacriosHaBaHVe 1 aHaM3 pas/iMiHbIX NPUMEHEHWIA 3M1EKTPO-
[Byrateseii (TpaHcropT, GbITOBbIe YCTPOCTBA U fp.)

OnbITbl MO VICC/IEA0BAHVIO ABMIEHINA 3/IEKTPOMArHUTHON MHAYK- LW
VCCEf0BaHNE UBMEHEHWIA 3HAUEHWS 1 HaNPaB/IEHUS
VHAYKUMOHHOTO TOKa

PesepBHOe Bpemsa (3 u)



9 knacc (102 )

TemaTuuyeckuii
610K, Tema

MexaHu4yeckoe
LBUXKeEHNE

M cnocobbl ero
onucaHus (10 v)

OcCHOBHOe cofiepXaHue

Paspgen 8

MexaH14yeckoe [BWKeHUe.
MatepuransHas Touka.
Cwucrema oTcuéra. OTHOCK-
TE/IbHOCTb MEXaHUYECKOro
ABUXEeHNA.

PaBHOMepHOE NPAMO/MHEN-
Hoe JiBWkeHne. HepaBHomep-
HOe MPAMOSMHEVHOE ABVKE-
Hve. CpeaHas U MrHOBEHHas
CKOPOCTb Te/a Npu HepaBHo-
MEPHOM [BVXKEHUN.
YcKopeHvie. PaBHOYCKOpeH-
HOEe MPAMOSMHEHOE ABVDKE-
Hre. CBOGOAHOE MafeHme.
OnbITbl [Marmres.
PaBHOMepHOE ABVDKEHViE

Mo OKpY>KHOCTW. [Mepuos

1 yacToTa 0bpaLLeHNs.
JInHeiHas nyrnosas ckopo-
CTW. LleHTpoCTpemuTenbHOe
YCKOpeHve

OCHOBHble BUAbl AeATeNbHOCTM yyalmxcs (Ha
YyPOBHE YUYebHbIX felicTBUIA)

. MexaHun4yeckune apneHns (40 u)

AHann3 1 06CyXeHNE Pa3NUHbIX NPUMEPOB MEXaHNYECKOTO
ABUXEeHNA.

OO6ecyxaeHve rpaHNL, NPUMEHUMOCT MOLENW «MaTepuasisHas
TOYKa».

OnvcaHve MeXaHU4YeCKOro ABVDKEHUS PasMyHbIMA - Criocobamiu
(ypaBHeHve, TabnnLa, rpagmk).

AHaI3 YKM3HEHHbIX CUTYaLMIA, B KOTOPbIX MPOSB/SETCS
OTHOCUTENBHOCTb  MEXaHUYECKOTO  [IBVDKEHVS.

HabntofeHre MexaHUUeCKoro ABVDKEHUS Tera OTHOCUTE/bHO
pasHbIX Ten OTCYETA.

CpaBHeHvie MyTeid 1 TPAeKTOPWIA ABVDKEHWS OfHOTO U TOr0 %€
TeNa OTHOCUTE/bHO PasHbIX TeN OTCHETa.

AHanm3 TekcTa Famies 06 OTHOCUTENIbHOCTU [BYDKEHNS,
BbIMO/IHEHWE 33aHWI MO TEKCTY (CMbIC/IOBOE YTEHME).
OnpegeneHre CpeaHein CKOPOCTU CKOMbKEHMS BpycKa Win [
YKEHUS LLIAPUKA MO HAKNOHHOW NIOCKOCTMW.

AHanm3 1 0BCy)KaeHVe Croco60B MPMBNMMEHHOrO OMNpeagieHns
MIHOBEHHOI CKOPOCT.

OnpefeneHre CKOPOCTY PaBHOMEPHOTO [JBVDKEHMS (LLapuka

B XKUAKOCTW, MOLEN 3NEKTPUYECKOTO aBTOMOOUNA U T. 1.).
OnpeaeneHye My, NPOALEHHOIO 3a AaHHbIA MPOMEXYTOK
BPEMEeHM, 1 CKOPOCTM Tefia Mo rpagmky 3aBUCUMOCTH MyTy
PaBHOMEPHOIO [BVDKEHWS OT BPEMEHM.

O6CyXaeHe BO3MOXHbIX MPUHLMMNOB AECTBUS NPMOOPOB,
M3MEPSIFOLLMX CKOPOCTb (CrIAOMETPOB).



Bsavmogeiictare
Ten (204

IMepBbIii 3aKOH HbHOTOHA.
BTOpOi1 3aK0H HbtoTOHa.
TpeTuiA 3aKoH HbHOTOHa.
MprHUMN cynepno3unumm
cu.

Cuna ynpyroctu. 3akoH
lN'yka. Cuna TpeHus: cuna
TPEHWA CKOJLXEHNS, Cina
TPEeHUs NoKos, Apyrue Buapl
TPeHus.

Cwvina TSHKeCTM 1 3aKO0H
BCEMMPHOTO TAFOTEHWS.
YcKopeHne cB060AHOr0
nageHvs. [BvxeHue niaHet

BblKCTiEHe MYTW M CKOPOCTM MPU PaBHOYCKOPEHHOM MpsIMO-
JHEIAHOM [IBVYKEHWN Tera.

OnpeeneHe MPOAAEHHOTO MyTU U YCKOPEHUS ABWKEHIS Tea Mo
rpadmKy — 3aBMCMMOCTU  CKOPOCTU ~ PaBHOYCKOPEHHOTO  MpsivMo-
JWHEIAHOTO [IBVDKEHMS! TEMa OT BPEMEHN.

Onpe/eneHme_ YCKOPEHIA Teria NP PaBHOYCKOPEHHOM JIBVDKEHIN
M0 HaK/OHHOW M/IOCKOCTU.

//I3MepeHIe Meproaa 1 YacToTbl 0BPALLIEHMS TeNa MO OKPYXHOCTU.
OnpeferneHe CKOPOCTW PaBHOMEPHOTO [BVDKEHMS Te/aro
OKPY>KHOCTW.

PellleHe 3384 Ha OMpefesieHne KMHEMATUUECKVX XapaKTEPUCTUK
MEXaHWNYECKOr0 [BVDKEHMS PA3NINYHbIX BUOB.

PacriosHaBaHvie 1 NPUGIKEHHOE OMVCaHIIE Pa3NMYHbIX BULOB
MEeXaHUYeCKOro ABVKEHMS B MPMPO/E U TEXHUKe (Ha Nprvepax
CBOGOAHO MAJAOLLMX Tefl, [ABUKEHNIS KMBOTHBIX, HEBECHBIX TN,
TPaHCMOPTHbIX CPEACTB U Ap.)

HabntogeHve 1 06Cy>xaeH1e OMbITOB C ABMXKEHMEM Tena npu
YMEHbLLEHWW BAMSHUA APYTUX Tef, NPEnATCTBYHOLLNX ABUXKeE-
HUHO.

AHanus Tekcta Mannnes ¢ onncaHMem MbICNEHHOI0 3KCnepu-
MeHTa, 060CHOBBIBAIOLLEr0 3aKOH UHEPLIMW; BbINOHEHNE
3a/1aHuiA M0 TEKCTY (CMbIC/IOBOE UTEHNE).

OO6CyXaeHVie BOIMOXHOCTM BbINOSIHEHNS 3aKOHA MHEPLNB
pa3/INUHbIX CUCTEMaX OTCYETA.

HabntogeHre 1 06Cy)KaeEHNE MEXAHUHECKUX SIBMIEHWIA, Mpo-
MCXOMALLMX B CUCTEME OTCHETA «TeNexKa» Npu eé paBHO- MepPHOM U
YCKOPEHHOM [ABVDKEHWM OTHOCUTESNIbHO KaOMHETA(M3VIKA.
[elAicTBIMA C BEKTOPaMM CWT. BbIMNO/HEHE 33AaHIA M0 CIoXKe-
HUIO U BbIYMTAHUIO BEKTOPOB.



MpogonKeHne Tab6n.

TemaTuyeckuit OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
OCHOBHOe cofepxaHue o "
6nok, Tema YyPOBHE YUYebHbIX AelicTBUIA)

BOKpyr ConHua. MNepsast HabntogeHre wwin npoBeaeHWe OMbITOB, AEMOHCTPUPYHOLLMX
KOCMWYeCKas CKOPOCTb. 3aBMCVIMOCTb YCKOPEHUS Tea OT NPUSIOXKEHHOIN K HeMy CUSTbI 1
HeBecoMOCTb 1 neperpysku. Macchl Tefa.

PaBHOBECME MaTEPMAbHOM AHanmM3 1 00bSCHEHME SIBMEHWIA C ICTIONb30BAHKEM BTOPOTO
TOYKN. ABCONKOTHO TBEPAOE 3aKoHa HbloToHa.

Teno. PaBHOBECKE TBEPAOTO PellieHrie 33a4 C UCMO/Mb30BaHWEM BTOPOro 3aKOHa HbtoToHam
Tena C 3aKpeniéHHon ocbio npasua CNOXeHWS CU.

BpaLleHus. MOMEHT CUsibl. OnipefeneHme XECTKOCTU MPYXXUHBI.

LleHTp TsKecTm AHa13 CUTYaLMiA, B KOTOPbIX HabNodatoTCA ynpyrue aedop-

MaLmK, U X 0DBACHEHME C UCMO/b30BaHWEM 3aKoHa IMyKa.
PeLLieHre 3384 € UCNO/b30BaHKEM 3aKoHa [MyKa.

VccnenoBaHyie 3aBUCUMOCTU CUSbI TPEHWS CKOJbXKEHWS

OT CWibl HOPM&/ILHOTO JAB/IEHIA. EHVE pe3yrbTaToB
1ccnefoBaHms.

OnpefieneHve KO3MULMEHTA TPEHNSA CKOMBXEHMS.

3mepeHwve cunbl TPEHWS MOKOS.

PeLLieHVe 33434 C MCTO/Mb30BaHMEM (DOPMY/Tbl 1S CWbl TPEHWA
CKOJTbXKEHUS.

AHanm3 [BKeHVA TeN TOMbKO MOA, AEVICTBMEM CWlbl TSHKE-CTU —
CBOGOAHOTO NaAEHNS.

O6bsACHEHVE HE3ABMCMMOCTI YCKOPEHWSt CBOBOAHOMO MafeHnsioT
Macchl Tefia.

OueHKa BE/IMYMHBI CUTbI TAFOTEHUS, AECTBYHIOLLIEN MeXy
[BYMS TenaMy (/159 pasHbIX Macc).

AHanm3 [BMKeHNs HeGECHbIX TeN Nog, AENCTBUEM CWibl TAFOTE- HUSA
(C Mcnonb3oBaHVeM AOMOMHATEbHBIX MCTOUHWMKOB MHKOpMALK).



3aKOHblI coxpa-
HeHusa (10 u)

Wmnynec Tena. 3MeHeHre
nMmnynbca. Mnynsc cusbl.
3aKOH CoXpaHeHWs UMMY/b-
ca. PeakTvBHOE [BVDKEHVE.
MexaHunueckas paboTta u
MOLLHOCTb. PaboTa cun
TSXKECTW, YNPYrocTu, Tpe-
Hus. CBA3b 3HEprum 1 pa-
6OTbI.

lMoTeHUManbLHas 3Heprua Tena,
MOAHATOrO Haf, MoBEpX-HOCTbHO
3emnu. MNoTeHUWans-Has
SHEPrva CXaTol Npy- ¥UHbI.
KnHeTnueckas sHepru.
Teopema 0 KUHETUYECKOI
3Heprvn.

PeLLieHVie 33034 C MCO/b30BaHMEM 3aKOHA BCEMUPHOO TArOTEHWS U
(hopMy/bl A1A pacyéTa CUbl TSHKECTU.

AHanmM3 OpUrVHaIbHOrO TEKCTA, OMMCHIBAOLLIEr0  MPOAB/IEHMA
3aKOHA BCEMMPHOTO TATOTEHWS; BbIMO/HEHWE 3afaHWUiA MO TEKCTY
(CMbICNIOBOE YTEHVE).

HabntogeHve 1 06Cy>KaeHMe OMbITOB MO U3MEHEHWIO BECa Tenanpu
YCKOPEHHOM JBIKEHNM.

AHanm3 ycrnoBuiA BO3HUKHOBEHWS HEBECOMOCTU U Nepe-

PY3KN.

PelLieHre 330a4 Ha OnpeaeneHre Beca Tefa B Pas/iMUHbIXYC/OBUSIX.
AHann3 cun, JeCTBYIOLLMX Ha TeMo, NOKOSLLIEeCs Ha Orope.
OnpepeneHne LeHTPa TSXKECTU Pas/INYHbIX Tefl

Hab6ntoaeHue v 06CyaeHMe OMnbITOB, AEMOHCTPUPYHOLLMX
nepegady vmnysbca Npy B3aMMOLENCTBUM TeN, 3aKOH COXpaHeHUs
MY IbCa NPY abCOMKOTHO YMPYrOM 11 HEYNpyrom B3anmo-
[JeicTBUM Ten.

AHan3 CUTYaLWiA B OKPY>KAOLLIEH YKI3HM C 1CMOMb30BaHNEM
3aKOHa COXPaHEHNS MMIMY/IbCa.

PacrosHaBaHvie SIB/IEHIS PEaKTVIBHOMO [BWDKEHUS B MPUPOAEN
TexHuke (MC — 6uonorus).

MprMeHeHMe 3aKoHa COXPaHEHNs MMNYNbCa fi/17 pacHéTa
Pe3y/bTAaTOB B3aMMOZIENCTBMSA TeN (Ha MpuMepax Heyrpyroro
B3aVMOZEICTBIS, YIPYroro LIEHTPanbHOTO B3aVMOAEINCTBIS
[BYX OVHaKOBbIX Te/1, 04HO 13 KOTOPbIX HEMOABVKHO).
PelLieHVie 3a/ia4 € UCMO/b30BaHKEM 3aKOHA COXPaHEHUS UM-
MyrsCa.

OnpeaeneHie paboTbl Cybl YNPYrOCTY MK NMOLLEME Fpy3ac
WCMO/b30BAHVEM HEMOABYDKHOMO M MOABVDKHOIO G/I0KOB.



TemaTuuyeckmuii
610K, TemMma

MexaHnuyeckune
Kone6aHusa (7 u)

OcCHOBHOe cofiepXaHue

3aKOH COXpaHeHUst MexaHu-
UYECKOW 3Heprvmn

MpogonKeHne Tab6n.

OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
YyPOBHE YUYebHbIX AelicTBUIA)

V13MepeHve MOLLHOCTMW.

13mepeHne NoTeHUMarnbHON 3HEPrM YNpyro AeiopMUpoBaH-HOl
MPYWHbL.

3MepeHme KMHETUUECKOI 3HEPTW Tena Mo A/IMHE TOPMO3ZHOTO MYTH.
OKCMEPVMEHTA/IbHOE CPABHEHVE  MBMEHEHWS!  MOTEHLMA/IbHOM 11
KMHETWYECKON 3HEPIMA Tena MpU  ABVDKEHWMM O HaK/IOHHON
M/IOCKOCTH.

3KcneprMeHTabHast MPOBEPKA 3aKOHa COXPaHEHSt MEXaHUYECKOM
3HEprvn npy cBO60AHOM NMAAEHUN.

MprMeHeHMe 3aKOHa COXpaHEHUs MEXaHUYECKO 3Heprin A
pacyéTa NoTEHLWaNbHOM M KMHETUYECKOI 3HEPTWiA Tena. PelleHwe
3334 C Cro/b30BaHNEM 3aKOHA COXPaHEHNS MEXaHNYECKOM
3Heprm

Pasgen 9. MexaHu4yeckne konebaHus n BonHbl (15 4)

Kone6atenbHoe aBUXeHVE.
OCHOBHbIE XapaKTepUCTUKK
KoneGaHwiA; Mepuog, YacToTa,
amnutyna. Martematunye-
CKUIA 1 TIPY>XKUHHBIA MasiTHU-
KW. [peBpaLLieHre 3Heprm npu
KonebaTe/lbHOM [IBUXKE- HUW.
3aryxatoLpe KonebaHms.
BbIHY>XAEHHbIE KOnebaHus.
Pe3oHaHC

Hab6ntogeHre KonebaHWin Mof AEVICTBMEM CW TSDKECTU U YMPY-FOCTU 1
06Hapy»eHe NoAQ6HbIX KONEBaHWIA B OKPYXKatOLLIEM MIpE.

AHanv3 konebaHui rpysa Ha HATU 1 Ha Mpy>kvHe. OnpegeneHie
YaCTOTb! KOebaHWiA MaTeMaT4ecKoro ¥ NPY>XXAHHOTO MasTHUKOB.
HabntogeHue 1 06bsiCHEHWE SIBMIEHUA pe3oHaHca. ViccreaosaHie
3aBMCMMOCTY MEproga KonebaHmin MoABELLEHHOMO K HATU rpy3a oT
L/IMHBI HATW.

lNpoBepKa He3aBNCUMOCTY Mepuoga KoneGaHWiA rpysa, nogse-
LLIEHHOTO K JIEHTE, OT Macchbl rpy3a.



MexaHnyeckue
BOJIHbl. 3BYK
(8 4)

ONeKTpoOMarHuT-
Hoe none

CBOINCTBa MEXaHNYECKMX
BO/H. [nMHa BonHbLL. Mexa-
HUYECKVIE BO/HbI B TBEDAOM
Tene, CEMCMUYECKIE BOSHbI.
3ByK ["'POMKOCTb 3BYKa

1 BbicoTa TOHa. OTpaXKeHWe
3ByKa. MH(ppa3ByK v ybTpa-
3BYK

HabntogeHve 1 06Cy>KaeHMe OnbITOB, AEMOHCTPUPYHOLLMX
3aBMCVYMOCTb MNepuoga KonebaHWiA NPYXXHHOMO MasTHUKAOT
Macchl Fpy3a W XXECTKOCTU MPY>KMHBI.

MprMEHEHIe MATEMATUHECKOTO U MPYXUHHOTO MasTHUKOB

B Ka4ecTBe Mogereld A1 onmcaHus KonebaHniA B OKpY>KatoLLEM
MIpe.

PeLLieHVe 334, CBA3aHHbIX C BbIYMCIIEHUEM WM OLIEHKOM
4acToTbl (Neproga) KonebaHuii

OG6Hapy)eHVe 1 aHanM3 BOJHOBbLIX SIBMIEHUIA B OKPY>KatOLLEM
MVIpe.

HabntogeHre pacnpocTpaHeHUs MPOLOSbHBIX M MONepeYHbIX BOH
(Ha wmogenm) W OBHapyXKeHWE aHalorMYHbIX BWOOB BO/H B
npupoge (3BYK, BOAAHbIE BOSHbI).

BblumcrieHre 4ivHbl BOMHbI 1 CKOPOCTW PacrpocTpaHeHus
3BYKOBbIX BO/SH.

SKCMEPUMEHTa/HOE OMPEeAENeHre TPaHIL, YacTOoThl CrbILLMMBIX
3BYKOBbIX KO/IEGaHWiA.

HabntofeHre 3aBUCUMOCTU BbICOThI 3BYKa OT YaCTOTbI (B TOMUMCIIE
C UCMO/b30BaHNEM My3bIKa/IbHbIX MHCTPYMEHTOB).

HabnroaeHre 11 0GbsCHEHIE SIBMIEHWA aKyCTWUECKOrO pPE30 HaHCa.
AHanM3 OpUrMHaILHOTO TeKCTa, MOCBALLEHHOMO MCMO/b30BaHNIO
3ByKa (WM ybTPasByKa) B TEXHUKE (3XO/OKaLWS, YbTPAsByK B
Mep,muv;He ¥ Op.); BbINOSHEHVe 3afaHuiA MO TeKCTY (CMbIC/I0BOe
YTEHWE

Pa3sgen 10. 3neKTpoMarHUTHOE NMoOMe N 3NeKTPOMarHUTHble BONHbI (6 Y)

DneKTpoMarH1UTHOe Mose.
JMEKTPOMArHUTHbIE BOSHbL

MoCTPOEHIE PACCYXEHNIA, 0GOCHOBBIBAIOLLMX B3a1MOCBA3b
3MEKTPUYECKOIO 1 MArHTHOTO MOJeii.



TemaTuuyeckmuii
610K, TemMma

n 3fieKTpomar-

HUTHbIE
(6 1)

3aKOHbI
cTpaHeHus
(6 4)

BO/1HbI

pacnpo-
cBeTa

OcCHOBHOe cofiepXaHue

CBOINCTBA 3M1EKTPOMArHUT-
HbIX BO/H. LLIKana anekTpo-
MarHUTHBIX BO/H. CNonb30-
BaHWe 3/71eKTPOMarHATHbIX
BO/H /151 COTOBOA CBA3N.
JMNeKTpOMarHUTHas Npupoga
ceeta. CKopoCThb CBeTa.
BornHoBble CBOICTBA CBETA

MpogonKeHne Tab6n.

OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
YyPOBHE YUYebHbIX AelicTBUIA)

SKCMepyMeHTaIbHOE V3yueHe CBOICTB 3/IEKTPOMArHUT-HbIX
BO/H (B TOM UMC/IE C NOMOLLBHO MOBUILHOTO Tefte- (hoHa).

AHa/IM3 PEHTIEHOBCKVX CHUMKOB YE/IOBEYECKOTO Opra-

HM3MA.

AHa/I13 TEKCTOB, OMVCHIBAOLLMX MPOSIB/IEHS 3NIEKTPOMArHATHOMO
V3MyYeHNs B NPUPOJE: XVBble OpraHn3Mbl, U3/y4YeHNs HEGECHBIX
TeN (CMbICNOBOE YUTEHME).

PacrosHaBaHve 1 aHarM3 PasfIMyHbIX MPUMEHEHWIA S11EKTPO-
MarHUTHbIX BO/H B TEXHUKE.

PelLeHVe 33734 C VCTONb30BaHVeM (hopMy/T A1t CKOPOCTY
3M1EKTPOMArHUTHBIX BO/H, A/IMHbI BOSTHBI 1 YaCTOThI CBETA

Paspen 11. CeeToBble ABneHUA (15 u)

MIcTouHMKYM cBeTa. Jly4yeBas
mogesnb ceeTa. [MpsamonuHeit-
HOE PacrpoCTpaHeHVe CBeTa.
3atmeHuna ConHua 1 JyHbl.
OtpaxeHue caeta. 1ocKoe
3epKaso. 3aKOH OTPaXKeHWs
CBeTa.

NpenomneHne cBeTa. 3aKOH
MpesioM/IeHNA CBETA.

[onHoe BHyTpeHHee OTpaXke-Hue
cBeTa. Vcnonb30BaHve

HabntoaeHre onbITOB, AEMOHCTPUPYIOLLMX SB/IEHME NPAMONN-
HellHOro pacnpocTpaHeHust ceeTa (BO3HUKHOBEHWE TeHU W NOosy-
TEHW), U UX MHTEPMPeTaLMSA C UCMOMb30BaHMEM MOHATUS CBETOBOIO
nyYa.

OGBSCHEHWE 1 MOLE/MPOBAHME COMHEYHOTO W JTYHHOTO 3aTMEHNIA.
VccrnenoBaHye 3aBUCMOCTM YIia OTPaXKEHUS CBETOBOMO Jy4aoT
yrna nageHus.

3yueHmne CBOICTB M306paXKeHMs B MI0CKOM 3epKarie.

HabntoaeHre 1 06bSICHEHVE OMbITOB MO MO/TYYEHNIO M30OPaXKEHNIA B
BOTHYTOM M BbIMyK/IOM 3epKanax. HabnogeHve v obbsc-



JIVH3blI U ONTU-
Yeckune npunb6opsbl
(6 )

PasnoxeHue
6enoro ceeTta B
cnekTp (3 4)

McnyckaHue
1 nornoweHne

BHYTPEHHETO OTPaXKEHWS B HEHIe OrbITOB MO MPEJIOM/IEHNIO CBETA Ha MPaHWLIE Pas/MUHbIX CPef, B
OMTUYECKNX CBETOBOAAX TOM UWC/IE OMbITOB C MOMHBIM BHYTPEHHUM OTPEKEHVIEM.
ccnepoBaHWe 3aBMCMMOCTY YT/1a NPEOMIEHNS OT Yr/a NajeHus
CBETOBOIO /lyya Ha rpaHuLE «BO3LYX—CTEK/ION.
PacriosHaBaHVie SIBNEHWIA OTPXKEHUS 11 MPESOMIEHIIS CBETAB
MOBCEIHEBHOW YV3HW. AHANN3 11 0GBSICHEHME SIBNEHNS
OMTVYECKOrO MUpPaXa.
PelLeHVe 3334 C CMO/b30BaHNEM 3aKOHOB OTPaXKEHUSIV
MpesioM/IeHns cBeTa

JnH3a, X0 Nydeld B NIMH3E. IMommyyeHre 1306paXKEHWIA C MOMOLLGHO COOMPAtOLLEA 1 paccen-
OnTnyeckas crcTema. BatOLLIEN JIH3.

OnTnyeckme npreopbI: OnpeseneHe (hOKYCHOMO PacCTOSHIA 1 OMTYECKON CUTbI
thoToanmnapar, MUKPOCKON COOMPAIOLLEN NTNH3bI.

1 Teneckon. a3 Kak onTuye-  AHa/u3 YCTPOMCTBA U MPUHLMMA AEACTBUS HEKOTOPbIX OMTUYECKMX
cKas cuctema. bamsopykocTs M NpYBOPOB: thoToannapara, MUKPOCKONa, Tefleckona
[la/IbHO30PKOCTb (MC — 6ronorusi, acTpoHOMYS).
AHanm3 sBneHNiA 6/IM30PYKOCTY M AanbHO30PKOCTH, MPUHLMNA
Jenctaus oukoB (MC — 6uonors)

PasnoxxeHne Genoro ceeta HabrtofeHue no pasfokeHnIo 6e/1oro CBeTa B CrIeKT.

B cnekTp. OnbiTbl HbIOTOHA. HabntofeHre 1 06bACHEHME OMbITOB MO MOMyYEHUO BenoroceeTa
CnoxxeHvie cneKTpasbHbIX MNPV CNOXKEHWW CBETA pasHbIX LIBETOB.

LBeToB. [ycrepcus ceeTa lMpoBeseHMe N OGBACHEHME OfMbITOB MO BOCTPUATUIO LIBETA

MPeaveToB MpU MX HabnogeHU Yepe3 LIBETOBblE (/bTPbI
(UBETHbIE OUKN)

Paspgen 12. KBaHToBble ABAeHuA (17 u)

OnbITbl Pesepdropaa v nnaHe- ObeyxaeHve Lienv onbimoB Pesepdiopaa no McCnefoBaHnio
TapHas Mofe/b aToma. aTOMOB, BbIfBVDKEHVE TUMOTE3 O BO3MOXKHbIX Pe3y/ibTarax



TemaTuuyeckmuii
610K, TemMma

cBeTa atomom (4

u)

CTpoeHune
aTOMHOro fgpa
(6 1)

ApnepHble
peakuumn (7 u)

OcCHOBHOe cofiepXaHue

Mogenb atoma Bopa. Kcny-
CKaHVe W MoroLLgHre cBeTa

atoMoM. KBaHTbl. JInHelua-Tble

CMEKTPb

PanoakTnBHOCTb. Anbda-,
6eTa- 1 raMma-uanyyeHus.
CTpoeHvie aTOMHOTO Afpa.
HyK/IOHHas Moge/b aTOMHOro
A0pa. M3otonbl. PagnoakTus-
Hble npespaLleHns. MNeprog,
rnosypacrnasa.

[JeicTBra paavoaKTUBHbBIX
U3yYeHWiA Ha YXVBble
OpraHu3Mbl

AnepHble peakuumn. 3aKoHbI
COXpaHeHVs 3apsf0Boro

OKOHYaHue Tabn.

OCHOBHble BUAbl AeATeNbHOCTM y4yalwmxcs (Ha
YyPOBHE YUYebHbIX AelicTBUIA)

OMbITOB B 3aBMCUMOCTY OT MPEArioNaraeMoro CTPOEHUS aTOMOB,
(hopMy/IMpOBaHYie BbIBOLOB 113 PE3Y/ILTATOB OMbITOB.
O6CyXkaeHe MPOTMBOPEUUIA MNIAHETAPHOIA MOENN aToMa

11 OCHOBaHWIA AN151 TUNOTe3bl Bopa O CTauMoHapHbIX OpouTax
3/1EKTPOHOB.

HabntogeHne CrOWHBIX Y IMHEAYATbIX CMIEKTPOB U3JTyUeHNs
Pa3NYHbIX BELLECTB. OBBLACHEHNE MHENYATLIX CMIEKTPOB
V3nyyeHns

OG6CyeHVe BO3MOXHbIX MMNOTE3 0 MOAENSAX CTPOEHWA Sapa.
OnpepeneHre coctasa faep Mo 334aHHbIM MacCoBbIM U 3apsi0BbIM
4KCNaM 1 o MosIOKEHUIO B NEPUOAMUYECKOI CUCTEME 3/1IEMEHTOB
(MC — xunusi).

AHanu3 M3MeHeHUs CoCTaBa fipa U ero rosioXeHs B
nepmo,qmq)ecmﬁ cucTeMe Mpy a-paamoakTveHocT (MC

— XUMUS).

ViccnenoBaHye TPEKOB a-4acTuL, MO roToBbIM (hOTOrpatinsM.
OGHapy»<eHVe 1 M3MEPEHE PaMaLMOHHONO (hoHa C MOMOLLGHO
[03MMETPA, OLEHKa ero MHTEHCUBHOCTW.

AHa/IM3 610NOrMYECKUX U3MEHEHWIA, MPOUCXOAALLNX MO,
[eCTBMEM PavoakKTVBHBIX U3nydeHuin (MC — 6uvornoris).
Vcnonb3oBaHve paaroaKTUBHBIX U3TydeHuiA B MeayLvHe (MC

— 6uionorus)

PeLLieHMe 337134 C UCMO/b30BaHMEM 3aKOHOB COXPaHEHUs
MAaCcCOBbIX 11 3aPSA0BbLIX YMCEN Ha OMPEAENeHNe PesybTaToB



Cvictematvzaupa n
0606LLeHVE
NpeSMETHOro
COLEPYKaHMA

W OnblITa Aes-
TENbHOCTY,
MPVOBPETEHHOTO
npu U3yveHnn
BCero Kypca
(hr3MKM

1 MacCOBOI0 YCe/. DHepruis
CBA3N aTOMHbIX saep. CBA3b
MacChl 1 3HepPrun. Peakuum
CVHTe3a 1 [iefieHns aaep.
McTouHukm sHeprum ConHuam
3BE3[.

AnepHaa 3HepreTnka

ALEPHbIX PeakUWiA; aHa/3 BOMOMXHOCTU WM HEBO3MOXHOCTM
AepHOI peakLmm.

OLIeHKa 9HEPrin CBSI3N SIEP C UCTO/b30BaHVEM (OPMy/b
DMHLLTElHA.

OB6ecyXeHVe NepCreKTVB UCTO/b30BaHNA YIPAaB/SEMOro
TEPMOSIZIEPHOrO CUHTE3A.

OOGCy»KieHe MPEUMYLLIECTB 1 9KOJIOMHECKMX MPOG/EM,
CBSI3aHHbIX C SAePHON 3HepreTyKoiA (MC — akonorus)

MoBTopuTenbHo-o6o6uWao Wi mogynb (9 4)

0606LLeHNE cofepXKaHmA
KaXK[0ro 13 OCHOBHbIX Pa3ae/noB
Kypca (M3NKU: MeEXaHUYECKME,
TEN/oBble, 3IeKTPOMarHATHbIE,
KBAHTO-Bble SB/IEHUS.
HayuHbIi1 MeTog, Mo3HaHNS 1
ero peanmsauns B (msnye-
CKUX UCCMIEf0BAHUSX.

CBs3b (OM3VKM 1 COBPEMEH-
HbIX TEXHOMOMMI B 06/1aCTU
nepeaayy NHgopmaumm,
3HepreTuKe, TpaHCMopTe

BbinonHeHre y4eGHbIX  3aaHMi, TPEBYIOLMX  EMOHCTpaLM
KOMMETEHTHOCTEN,  XapaKTEPM3YHOLLWMX ~ €CTECTBEHHOHAYUHYHO
rPaMOTHOCTB:

BMPUMEHEHIS MOMYYeHHDIX 3HAHWIA [yl HayYHOrO OGbACHeHMS
(M3MYECKUX SIBNIEHMIA B OKPY)KAOLLIEV MPUPOAE W MOBCEAHEBHOM
YKVI3HY, & TaIOKe BbIAB/IEHMS (DMVIHECKIX OCHOB Psia COBPEMEHHBIX
TEXHO/OM A,

BIPVIMEHEHMS OCBOBHHBIX SKCTEPUMEHTA/TbHBIX YMEHUIA 15
VCCrIe0BAHNA (D3NUECKMX SBNIEHIIA, B TOM YIAC/IE [/11 POBEPKYA
TVMNOTE3 U BbISIB/IEHIS1 3aKOHOMEPHOCTEA.

PelLieHIe pacyéTHbIX 3aad, B TOM YiC/ie NPEANoNararoLLyX

VICMO/b30BaHNE (HM3MUYECKOM MOZE/I 1 OCHOBAHHBIX Ha COZEP-YKaHUN

Pa3INYHbIX PA3AENOB Kypca VKU,

BbINosHeHe W 3alLyTa rpynmoBbIX UK MHAVBUAYa/IbHbIX

MPOEKTOB, CBA3aHHbIX C COAEPXKaHMEM Kypca (m3vKm



o

10.

I/IH(l)OpMaI.U/IOHHO - METOAHYCCKOC oGecneyeHue

BHeypoyHasi [eATeJbHOCTb WIKOJBHUKOB. MeTOAWYeCKUH KOHCTPYKTOp: Mmocobue AJs

yuutess/ J.B. Ipuropwes, I1.B. CtenaHoB. - M.: [lpocBemenue, 2011. - 223 c. -.

(CTanapThl BTOPOTO MOKOJIEHUS ).

BHeypo4Has AeATeJbHOCTb. [I[pyMepHBIH IJ71aH BHEYPOYHOU [eATeJIbHOCTH B OCHOBHOM

1KoJe: nocobue aus yuutens/. B.Il. Crenanos, /I.B. 'puropbeB — M.: [IpocBeliieHUe,

2014. - 200 c. -.(CTtangapTbl BTOPOro NOKOJIEHHS).

Pa6oyure nporpaMmmbl. Pusnka. 7-9 kaaccel: yuebHo-MeToAuYecKoe nocobue/coct. E.H.

TuxoHoBa.-M.:/I[poda, 2013.-398 c.

denepasbHBI TOCyJapCTBEHHBINM cTaHAapT o60uero o6pa3oBaHUS BTOPOTO
MOKOJIEHUS: [ eATeJbHOCTHBIN noaxo ], [TekcT]: MeToauYecKHe

pekoMeHganuu. B 3 4. Yacts 1/ C.B.AHaHu4eBa; nog, o6, Pexn. T.d.EcenkoBoii, B.B.

3apy6uHoi, aBT. Bcryn. CT. B.B. 3apy6uHa — YabsHoBck:YUIIKIIPO, 2010. — 84 c.

3aHuMartesbHas pusuka. [lepeabman A.U. - M. : Hayka, 1972.

Xo4y 6bITb Ky iIu6UHBIM. dabliaHckui .U, — M. : PULl MK/], 2002.

dusrka A yBiaedeHHbIX. KubanbueHko A.f., Kubanbuenko U.A.- PoctoB H//l. : «DeHUKCY,

2005.

Kak cTaTh y4eHbIM. 3aHATUS N0 GU3UKe JJis1 cTaplleKkaaccCHUKOB. A.B. XyTopckui, JI.H.

XyTtopckuii, U.C. MacsioB. — M. : ['1o6yc, 2008.

®poHTanbHbIEe  JabopaTopHble  3aHATUA no  ¢usuke B  7-11  kiaccax

ob61eo6pa3oBaTeNbHbIX yUpexaeHui: Kuura aasa yuurtens./non pea. B.A. Byposa, I'.I.

Hukudoposa. - M. : [IpocBelneHune, 1996.

denepasbHbIA rocyJapcTBEHHBINM 06pa3oBaTeNbHbINM CTaHAAPT [37€KTPOHHBIN



pecypc]. - PexwumpgocTtyna: http://standart.edu/catalog.aspx?Catalog=227
11. CaiT MunHuctepcTBa obpasoBaHusa u Hayku Poccuiickoii depgepayun// opuymanbHbii
caiT. -Pexum goctyna: http://muHo6pHayku.pd/
12. MeTogndeckasa cnyxba. 3gaTtenbctBo «<BMHOM. TabopaTopusa 3HaHU» [31eKTPOHHbIN
pecypc].
- Pexxum goctyna: http://metodist.lbz.ru/
13. WrpoBadA nporpamma Ha gucke «[lpakowa n 3aHMmaTenbHasa (usnka»
[OnekTpoHHbIA pecypc]. -Pexum goctyna: http:// www.media 2000.ru//
14. PasBuBalLW e 3/TIEKTPOHHbIE UTPbl «YMHUKWN - N3y4vaem
nnaHeTy» [3NeKTpPOHHLINA pecypc]. - Pexxum goctyna: http://
www.russobit-m.ru//
15. ABTopckas macTepckas (http://metodist.lbz.ru).
16. ANropuTMbl peweHunsa 3agady no usmke: festivai.lseptember.ru/articles/310656

17. ®opmumpoBaHue YyMeHWUI ydyalWuxca pewatb GQU3NYECKNEe 3ajadvn:
revolution. allbest. ru/physics/00008858 0. html
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