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dusunka

134) nyHkT 153 gononHute nognyHktamun 153.7 n 153.8 cnegyowero cogepxaHus:

"153.7. B depepanbHbiX M pervoHanbHbiX Npoueaypax OUEHKM KadecTBa oOpas3oBaHWs WUCMNOMb3yeTcs
nepeyeHb (KogudukaTop) pacnpedeneHHbiX Mo Krnaccam npoBepsieMblXx TpeboBaHWI K pe3ynbTaTaMm OCBOEHUS
OCHOBHOW 06pa3oBaTerbHOM NporpaMmbl OCHOBHOMO 06LLero o6pa3oBaHusi U 3NEMEHTOB CoAePKaHUs No ou3uke.

Tabnvua 22
MpoBepsieMble NpeaMeTHble pe3yrbTaTbl OCBOEHUS

OCHOBHOW 06pa3oBaTefibHOM NPOorpaMmbl OCHOBHOIO obLLero
obpasoBaHua (7 knacc)

Kog [MpoBepsieMble NpeaMeTHbIe pe3ynbTaThl OCBOEHMSA OCHOBHOM 0bpa3oBaTenbHOM
npoBepsemMoro nporpaMmMbl OCHOBHOro obLero obpasoBaHus
pesynbTara

1.1 ncnosnb3oBaTb U3y4E€HHbIE NMOHATUA

1.2 pasnuyaTb SIBIIEHUsI MO OMMUCAHUIO UX XapaKTepHbIX CBOMCTB 1 HA OCHOBE OrMbITOB,
AEMOHCTPUPYIOLLUX AaHHOe (hU3NYecKoe sIBrieHne

1.3 pacno3HaBaTb MPOSBNEHNE U3YYEHHbIX (PU3NYECKUX SBMIEHUA B OKPYKaloLLEM
Mupe, B TOM uyucne usndeckne sIBNeHns B npupoae, npu 3ToM nepeBoanTb
NpakTUYeCKyto 3agavy B y4eOHYH0, BblAENSATL CyLLECTBEHHbIE CBOMCTBA (MPU3HAKW)
M3N4ECKMX SABMNEHNN

1.4 onuCbIBaTb W3Y4YEHHble CBOWCTBA Ten U (PU3NYECKME SBFEHUS, WUCMONb3YS
dv3nyeckme BeNUYUHBI, TPU OMUCAHWMU NPaBUIIbHO TpPaKToBaTb (OU3NYECKMiA
CMbICIT WCMONb3yEMbIX BESIMYMH, MX O0O3HaYeHVUs U eauHWUbl OU3NYECKUX
BENWNYMH, HaXOAUTb (DOPMYJibl, CBA3bIBAOLLME AaHHYH (U3NYECKYIO BENIMYUHY C
ApYrMMY Benu4mMHaMK, CTPOUTb rpadorkn M3yYeHHbIX 3aBUCUMOCTEN (PU3NYECKmX
BEJIMYUH

15 XapaKktepun3oBsaTb CBOWCTBA Ten, d)mswquKme ABNEHNA U npouecchbl, NCNOoJb3yA
M3y4YeHHble 3aKOHbl, MNP 3TOM OaBaTb CJlIOBECHYO (bOpMyﬂI/IpOBKy 3aKoHa M
3anncbiBatb €ro MmatematTn4eckoe BblpakeHue

1.6 06bACHATL (br3nyeckne sBreHus, NpoLeccbl U CBOMCTBA Ten, B TOM YuCie U B
KOHTEKCTe CuUTyauunh nNpakTUKO-OPUEHTUPOBAHHOIO  Xapakrepa: BbIABNATb
NPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTL 06 bACHEHNE U3 1 - 2 NOrMvecKmX Laros
C onopow Ha 1 - 2 n3yyeHHbIX CBOMCTBa PU3NYECKNX ABMEHNN, PUINYECKNX 3aKOHa
U 3aKOHOMEpPHOCTU

1.7 pewaTb pacyeTHble 3a4ayu B 1 - 2 OelCTBUS, UCMOMb3ys 3aKOHbl U hOpMYrbl,
cBs3biBaloLMe (hU3NYeckue BENUYMHBLI: Ha OCHOBE aHanvsa YyCcroBusl 3agauu
3anucblBaTh KpaTkoe YCroBWE, NOACTABNATL (PU3NYECKUE BENMYUHBI B (hOPMYTbI
U MpoBOAWTb pacyeTbl, HaxoOQuTb CMpaBOYHblE [aHHble, HeobxoauMble Ans
peLleHVs 3aaad, OLeHMBaTL PeanucTUMHOCTL NoMy4YeHHON (DU3NYECKOR BENMYUHBI

1.8 pacrno3HaBaTb NpobsiemMbl, KOTOPblE MOXHO PELUWTb MPU MOMOLLN (hU3NYECKMX
METOAOB, B ONMVCAHUM UCCIEeAOBaHUA BblAENSATb NPOBEPSIEMOE NPeanoriokeHne
(rvnoTesy), pasnuyaTtb U MHTEPNPETMPOBATb MONyYEHHbI PesynbTaT, HaxoAWTb
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ownbkn B xoae onbiTa, AenaTb BbIBOAbLI MO €ro pe3ynbTatamMm

1.9 NPOBOAUTL OMbiTbl MO HAGMOAEHUIO (U3NYECKUX SIBNEHUA WK DU3NYECKMX
CBOMCTB Ten: (opMynMpoBaTb MpOBepsieMble MpeanosiokeHusl, cobupatb
YCTAHOBKY U3 MpPeAfioKeHHOro obopydoBaHWs, 3anucbiBaTb XOh4 oOnbita W
dhopmynmpoBaTb BbIBOAbI

1.10 BbINOMHATL NPsiMble M3MEPEHUsi C UCMOMb30BaHWEM aHarnoroBbiX U LNMPOBLIX
npmbopos, 3anuncbiBaTb MOKasaHus NPUBOPOB C y4eTOM 3adaHHON abComMOTHOM
NOrpeLuHOCTN N3MepPEHUI

1.11 NpPOBOAUTbL UCCIiedoBaHNe 3aBUCUMOCTU OOHOW (DM3NYECKO BENMYMHBI OT APYro
C MCMOJb30BaHMEM MPSIMbIX U3MEPEHWI, y4acTBOBaTb B NilaHMPOBaHWUN y4ebHOro
uccnedoBaHusi, cobupaTb YCTAHOBKY W BbIMONHATb W3MEPEHUs, crieays
NpeanoXeHHoOMY nnaHy, UKCMpOBaTh pesynbTaTbl MOMy4YeHHOW 3aBUCUMOCTU
du3nYeckMx BenuUYUH B BUOe NpPearioXeHHbIX Tabnuu M rpadukos, aOenaTtb
BbIBOAbI MO pesynbTaTtam UccregoBaHus

1.12 NPOBOAMTbL KOCBEHHbIE N3MEPEHNs (PU3NYECKUX BENUYUH, Crieays NpeasioxKeHHON
WHCTPYKLMW: MPU  BbIMNOMHEHUM W3MEPEHUn cobupaTb 3KCMepUMEHTarnbHY
YCTaHOBKY W BblYUCNATb 3HAYEHME NCKOMOW BENNYUHDI

1.13 cobntogatb npaBuna TexHWkM GesonacHocTu npu paboTe ¢ nabopaTopHbIM
obopynoBaHuem
1.14 yKasbiBaTb MNPUHUUMNBI  OENCTBUS MPUMOOPOB M TEXHUYECKUX  YCTPOWCTB,

XapakTepusoBaTb MNPUHUUMNBI OEWCTBUSA U3YYEHHbIX MPUOOPOB N TEXHUYECKMX
YCTPOWMCTB C MOMOLLIbIO MX OMUCAHUS, UCMONb3YHA 3HAHUSI O CBOMCTBaX hU3NYECKMX
SABMIEHUA N HeobxoaumMble m3n4eckmne 3akoHbl U 3aKOHOMEPHOCTU

1.15 NpUBOAUTL MNpUMEpPbl (HaxoOWTb MHGOPMAaLMIO O NpuMepax) MpakTU4EecKoro
UCMONb30BaHUA (PU3NYECKMX 3HAHWUIA B MOBCEAHEBHOW XU3HU AN obecneyeHust
GesonacHoCcTU Npu obpalleHun ¢ NpubopaMy U TeXHUYECKUMU YCTPOMCTBaMW,
COXpaHeHVsi 3[0pOBbs W COOMIIOOAEHUS HOPM 3KOJIOTMYECKOTO MOBEAEHUs B
OKpyXatoLen cpeae

1.16 OCYLLECTBNATb OTOOP MCTOYHMKOB MHDOPMaLIMKM B CETU VIHTEPHET B COOTBETCTBUM
C 3a[aHHbIM MOMWCKOBBLIM 3arpoOCOM, HA OCHOBE MMEKLLMXCS 3HAHUA U NyTem
CpaBHEHNA Pa3nMYHbIX NCTOYHUKOB BbIAENSATb UHAOPMAaLMIO, KOTopasi ABNSIETCS
NPOTUBOPEYNBOM NN MOXKET BbITb HEAOCTOBEPHOM

1.17 ucnonb3oBaTtb MPU  BLIMONIHEHMM  Y4EDOHLIX 3adaHuMi  Hay4yHO-MONYNAPHYHO
nuTepatypy usmyeckoro cogepkaHusi, CnpaBovHble MaTepuarnsl, pecypcbl ceTu
WHTepHeT, BnageTb NpMeMaMu KOHCMEKTMPOBAHWSA TeKcTa, npeobpasoBaHus
WHpopMaLIMK U3 O4HOM 3HAKOBOW CUCTEMbI B APYryHO

1.18 co3gaBaTb COBCTBEHHbIE KpaTKMe NMCbMEHHbIE U YCTHbIE COODLLEHNS HA OCHOBE
2 - 3 ICTOYHUKOB MHOPMaLMK PU3NHECKOrO COAEPXKAHUS, B TOM YMcne nyornmyHo
pernatb KpaTkue coobLlieHns o pesynbTatax MpoOeKToB WM y4ebHbIX
uccnegoBaHuMn, NpuM 3TOM FPaMOTHO UCMNOMb30BaTb M3YYEHHbIN MOHATUMHBIN
annapart Kypca u13nku, CONpoBOXAaTh BbICTYMNNEHNE Npe3eHTaumnemn

1.19 Npu BbIMOMHEHUM Y4ebHbIX TMPOEKTOB W  MccriegoBaHWiA — pacnpenensiTb
06513aHHOCTM B rpyrnne B COOTBETCTBUM C MOCTaBIEHHbIMY 3a4adYamu, creanTb 3a
BbINOSTHEHMEM NflaHa OeNCTBUI, afeKBaTHO OLeHWBaTb COBCTBEHHLIN BKMad B
OesiTENbHOCTb  TPYNMbl, BbiCTpaMBaTb KOMMYHUKATMBHOE B3aUMOAEWNCTBME,
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y4nTbiBaa MHEHNE OKPYXatloLnx

Tabnuua 22.1

MpoBepsieMble aneMeHTbl cogepkaHus (7 knacc)

Kop, Kop anemeHTa [MpoBepsieMble 3neMeHTbl Coaep)KaHus
pasgena
1 OUN3NKA N EE POJIb B MO3BHAHUU OKPY>XAROLLET O MUPA
11 dusmka - Hayka o nNpupoae. AsneHust Npupoabl. Pusndeckne ABNEHUS:
MexaHW4eckue, TensoBble, 3MeKTpudeckMe, MarHWTHble, CBETOBbIE,
3BYKOBbIE
1.2 dunsmyeckne  BENMUUHBL.  MamepeHne  DUIMYECKMX  BENUYMH.

dusmyeckne npubopsbl. lMorpelwHocTe namepennn. MexayHapopHas
cucTemMa eanHu,

1.3 ECTeCTBeHHO-Hay‘-IHbIVI MeToq Mo3HaHusA: HabnoaeHue, NOCTaHOBKA
Hay4YHOro Bonpoca, BblABWXeHNEe TnoTes3, SKCNepumMeHT Nno npoBepKe
rmnotes, o6 bsiCHEHNE HabnaaeMoro siBneHust

1.4 OnucaHue pmsnyeckux ABfeHN ¢ NOMOLLbI0 Moaenen

15 MpakTnyeckue paboThbl:

N3mepeHune paccTosHUi.

N3mepeHne obbema XnakocTu n TBepaoro tena.

OnpegeneHve pasmepoB Manbix Ten.

N3mepeHne TemnepaTypbl NPU MOMOLLM XMOKOCTHOrO TEpPMOMETPa U
AaTyuka Temnepartypbl

2 MEPBOHAYAINBHBIE CBEJEHWA O CTPOEH/ BEWWECTBA

2.1 CTpoeHue BellecTBa: aTOMbl M MOJNEKysbl, X pasmepbl. OnbiThl,
[OKa3blBaloLne OMCKpeTHOe CTPOeHWe BellecTea

2.2 [BwmwkeHne yacTuy BewectBa. CBA3b CKOPOCTM ABWKEHUS YacTul C
TemnepaTypon. bpoyHoBckoe aBmxkeHue, anddysus

2.3 BaanmogencTeme YacTtuL BeLecTBa: NPpUTAXXEeHne n oTTarnkmBaHue

2.4 ArperaTHble COCTOSHWS BeLLEeCTBa: CTPOEHME rasoB, XUOKOCTEN WU
TBEpAbIX (Kpuctannuuecknx) ten. BsammocBasb Mexay CBOWCTBaAMU
BeLllecTB B Pa3HbIX arperatHblX COCTOAHUAX WU nx aToOMHO-
MONEKYNAPHbLIM CTPOEHNEM

2.5 OcobeHHOCTM arperaTHbIX COCTOSIHWIA BOAbI

2.6 MpakTnyeckme paboThbi:
OueHka [guameTpa aTtoMa MeTOOOM psigoB (C  UCMONb30BaHWEM
doTorpaduin).

OnbITbl N0 HAONOAEHUIO TEMMOBOrO PacLLUMPEHUs] Ta3oB.
OnbITbl N0 06HAPYXEHWIO AENCTBUSI CUIT MOMEKYNSAPHOTO NPUTSXKEHNS

3 OBWXEHWE W B3AVMOLAEWCTBWE TEN
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3.1 MexaHun4eckoe OBUKEHME. PaBHomepHoe N HepaBHOMEpPHOE ABMXKEHNE

3.2 CkopocTb. CpefiHsisi CKOPOCTb NpY HEpaBHOMEPHOM ABWKeHUW. PacyeT
MyTU U BPEMEHWN ABIKEHUS

3.3 ABneHue nHepuun. 3akoH nHepunn. Bsaumogernctane Ten kak npudnHa
N3MEHEHUs1 CKOpPOCTU ABWXKeHud Ten. Macca kak mepa WMHepPTHOCTM
Tena

3.4 MnoTHocTb BewectBa. CBA3b NIIOTHOCTU C KOMMYECTBOM MOJIEKYr B

eouHnLe obbema BellecTBa

3.5 Cwvna Kak xapakTepucTuka B3aMmMoOeNCTBMS Ten

3.6 Cuna ynpyroctu un 3akoH [yka. V3avmepeHne cumbl C MOMOLLLHO
AWHaMmomeTpa

3.7 fABneHue TAroteHua u cuna Taxectn. Cuna TAXKECTUM Ha Opyrux

nnaHetax. Bec Tena. HeesecomocTb

3.8 Cuna TpeHus. TpeHne CKONMbXeHns 1 TpeHne nokos. TpeHue B npupoae
N TEXHUKE
3.9 CnoxeHwne cun, HanpaBneHHbIX no opHowm NpsAMON.

PaBHogelcTBytOLWasa cun

3.10 MpakTnyeckue paboThbl

OnpepneneHne CKOPOCTM pPaBHOMEPHOro [ABWXKeHus (lwapuka B
XMOKOCTU, MOLENN 3NEKTPUYECKOro aBTOMODUNS 1 Tak ganee).
Onpepgenenvne cpefHen CKOPOCTU CKOSbXEHUst Bpycka Unu Wwapuka no
HaKMOHHOM NITOCKOCTMU.

OnpegeneHne NiIOTHOCTU TBEPAOro Tena.

OnbITbl, 4EMOHCTPYPYIOLLIME 3aBUCMMOCTb pacTshkeHust (aecbopmanum)
NPY>KWHbI OT NPUNOXEHHOW CUNBbI.

OnbITbl, 4EMOHCTPUPYIOLLNE 3aBUCUMOCTb CUIbl TPEHUSI CKOSBXEHUS
OT Beca Tena un xapakrepa conpukacaroLmxcsi MoBEpXHOCTEN

3.11 dusnyeckre ABNEHUA B NpUpoae: NpuMepbl ABWKEHUA C pPasfMyYHbIMU
CKOPOCTSIMU B XKVMBOW M HEXWBOW npupoae, OeicTBUE CUIbl TPEHUS B
npupoae 1 TeXHNKe

3.12 TexHu4yeckue ycTpoiicTea: AUHAMOMETP, NOALIUMHUKA
4 OABNEHWE TBEPAbLIX TEN, >KWOKOCTEW U TA30B
4.1 NaBneHne TBepgoro Tena. Cnocobbl yMEHbLUEHUS W yBenuieHus
AaBneHuns
4.2 [aBneHve rasa. 3aBMCMMOCTb [faBreHus rasa oOT ob6bema,
TemnepaTypbl
4.3 Mepenaya gaBneHVs TBepabIMM TENAMU, XWUOKOCTAMMU U razaMin. 3aKoH

Mackans. NMHeBMaTMYeckne MallnHbI

4.4 3aBUCUMOCTb [aBneHus XUOKOCTU OT rNybuHbl. MmapoctaTnyeckui
napagokc. CoobLuatoLnecs cocyabl. mapasnmyeckme mexaHu3mbl
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4.5 ATmocthepa 3emnn  u  aTMocdepHoe  AaBneHue.  [1pudunHbI
CyllecTBOBaHMSA Bo3aylwHon obonovkn 3emnu. OnbiT Toppudennw.
3aBUCMMOCTb aTMOCKEPHOro AaBfeHNst OT BbICOTbI HaZ4 YPOBHEM MOpPSI

4.6 NamepeHne aTmocdepHoro paaeneHus. [Mpubopbl Onsa mMaMepeHus
aTtMocdepHOro AaBneHus

4.7 [denctene XuOKOCTM U rasa Ha MNOrPYKEHHOE B HUX Teno.
BeiTankmBarowas (apxumenosa) cuna. 3akoH Apxumeaa

4.8 lNMnasaHue Ten. BosgyxonnasaHue

4.9 MpakTnyeckme paboThbi:

MccnepoBaHne 3aBUCMMOCTM Beca Tena B Bode OT oObema
NOrpy>XeHHOW B XXWOKOCTb YacTu Tena.

OnpepeneHne BbiTankMBawLWen Ccunbl, OEWCTBYWOLWEN Ha Terno,
NOrpy>X€HHOE B KMOKOCTb.

lMpoBepka HE3aBUCMMOCTU BbITANKMBAKOLWEN CUMbl, AEUCTBYIOLWLEN Ha
TEeno B XXMOKOCTW, OT Macchl Tena.

OnbITbl, OEMOHCTPUpPYIOLLME 3aBUCUMOCTb BbiTaNKMBaloWen Cunbl,
OENCTBYIOLLEN Ha Teno B >XWMAOKOCTWM, OT obbema MorpyXeHHoOW B
>KMOKOCTb YacTu Tena v OT NNOTHOCTU XUAOKOCTW.

KoHCcTpyupoBaHve apeomeTpa WNU KOHCTPyMpoOBaHWE NOOKN W
onpeaeneHne ee rpy3onogbEMHOCTH

4.10 dusnyeckne ABNEHUS B NMpUpoae: BNsiHE aTMOCEPHOro AaBMeHUs
Ha )XMBOW opraHu3M, nraBaHue pbl6

411 TexHuyeckne ycTpouncTBa: coobLiarolmecs Ccocyabl, YCTPONCTBO
BOAONPOBOAA, rMApaBfMYeCcKMn npecc, MaHomeTp, OapomeTp,
BbICOTOMED, MOPLUHEBOM HACOC, apeoMeTp

5 PABOTA, MOWHOCTbL, SHEPIUA
5.1 MexaHn4eckasi paboTta
5.2 MexaHun4yeckas MOLLIHOCTb
5.3 MpocTble MexaHuaMbl: pblyar, 610K, HaKNoHHas NrockocTb. MpaBuno

paBHOBECKA pbivara

5.4 MprMeHeHWe NpaBuna paBHOBECHS pblyara K GIloky

55 "3onotoe npaBurno" mexaHukn. KoadduuMeHT nonesHoro AencTBus
MeXaHN3MOB. I'Ipocme MeXaHU3Mbl B 6bITy N TEXHUKE

5.6 MoTeHumansHas aHepruu Tena, NOAHATOro Haa 3emnen
5.7 KnHeTunyeckasn aHeprus
5.8 MonHasi mexaHudeckasd aHeprus. 3aKOH U3MEHEHUss U COXPaHeHusi

MeXaHU4eCKOM SHepruu

59 MpakTuyeckue paboThbl:

Onpepenenne paboTbl CUmbl TPEHWS NpU PaBHOMEPHOM ABWXKEHUU
Terna no ropM3oHTanbHON NOBEPXHOCTMU.

WccneposaHve ycrnosuii paBHOBECHS pblyara.
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N3mepeHue Kl HaKNOHHOM NMIOCKOCTM.
M3yueHne 3akoHa COXpaHEHUs1 MeXaHU4eCKON aHeprum

5.10 dusnyeckne aBneHuns B npupoae: pbldarun B Tene 4yenoseka

511 TexHuyeckne yCTpONCTBA: pblyar, MOABWXKHBIN U HENOABWKHbIA B110KN,
HaKMOHHas NOCKOCTb, NPOCTble MexaHu3Mbl B BbITy

Tabnuua 22.2

MpoBepsieMble TpeboBaHUsA K pe3yrnbTaTam OCBOEHUSI OCHOBHOW
obpasoBarenbHON nNporpaMmel (8 knacc)

Ko lMpoBepsieMble NpeaMeTHbIE pe3yrnbTaTbl OCBOEHMS OCHOBHOM 0Opa3oBaTenbHON
npoBepsiemMoro nporpamMmMbl OCHOBHOIo 06uero obpasoBaHus
pesynbTarta
1.1 NCMonb30BaTb NOHATUA
1.2 pasnuyaTb ABNEHUsI MO ONUCAHUIO UX XapakTePHbIX CBOMCTB U HA OCHOBE OMbITOB,

AOEMOHCTpPpUpyrLnx gqaHHoe (bl/l3l4‘-IeCKoe ABleHune

1.3 pacno3HaBaTb MPOSIBIEHNE W3YYEHHbIX (PU3NYECKUX SIBMIEHWUA B OKPYKaloLLEM
MUpe, B TOM 4ucre u3nyeckue SABMeHWs B MPUPOAE, Mpu 3TOM NEpPEBOAMTb
NPaKkTU4ECKYLo 3aga4y B y4eOHyl0, BblAENSATb CyLLECTBEHHbIE CBONCTBA (MPU3HaKn)
dm3n4ecKmx sBrneHnm

14 ONMUCbIBaTb WM3Y4EHHble CBOWCTBA Ten U u3ndYeckMe SBMEHUS, WCMONb3ys
dm3nyeckme BeNWYMHBI, MPU OMNUCAHUM NPaBWUIbHO TpakToBaTb HU3MYECKUN
CMbICIT UCMOSb3YeMbIX BENUYMH, 0603HaYeHUs1 U eOUHULbI (DU3NYECKMX BENUYUH,
HaxoaMTb OPMYIbl, CBSA3bIBAOLLME AAHHYIO (PU3NYECKYHO BENUUUHY C APYrUMU
BENMUYUHaAMK, CTPOUTb rpacuKy U3yYeHHbIX 3aBUCUMOCTEN (PU3NYECKUX BENUYMH

1.5 XapaKTepu3oBaTb CBOMCTBA Tes, U3NYECKMe SIBNIEHUSI 1 MPOLIECChl, UCMONb3Ys
M3y4yeHHble 3aKOHbl, MPU 3TOM [OaBaTb C/IOBECHYH (POPMYSIMPOBKY 3aKOoHa U
3anncbiBaTb €ro MaTemMaTM4Yeckoe BblpakeHue

1.6 06BbACHATL (bU3NYecKkne nNpoLeccbl U CBOMCTBA Ter, B TOM YUCHE U B KOHTEKCTE
CUTyauun  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABMAATb  MPUYUMHHO-
cneacTBeHHble CBA3W, CTPOUTb OObACHeHMe u3 1 - 2 normyeckux LuaroB C
NOMOLLbLIO 1 - 2 U3y4eHHbIX CBOMCTBA (PU3NHECKUX ABNEHUNA, PU3NYECKMX 3aKOHa
NI 3aKOHOMEPHOCTM

1.7 peliatb pacyeTHble 3adaun B 2 - 3 OEWCTBUS, UCMONb3ys 3aKOHbI U hOpMYIibl,
cBA3bIBaOLLME (PU3NYECKME BENUYMHLI: Ha OCHOBE aHanu3a YCroBus 3agaudu
3anncbiBaTb KpaTKoe YCIIoBME, BbISIBMATb HEAOCTAaTOK OaHHbIX AN pelueHus
3agayn, BbiOMpaTb 3aKOHbl M (POPMYIbl, HeobxoouMble AN €e peLueHus,
NMPOBOAUTbL pacyeTbl U CPaBHUBATL MOJIyYEHHOE 3HaYeHne PU3NHECKON BENMUYUHBI
C U3BECTHBIMU AaHHLIMK

1.8 pacno3HaBaTb I'Ip06ﬂeMbI, KOTOpble MOXHO pewnTb npu nomMoLiun d)l/l3|/|‘-IeCKI/IX
MeTo4oB, WMUCNOMb3yd oOnucaHne uccrnenoBaHnda, BblOendTb npoBepAaAemMoe
npeanorioXxeHne, oueHmnBaTb NpaBUJIbHOCTb NopAAKa npoBeaeHnAa nccnegoBaHud,
Aenatb BbiBOAbI
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1.9 NPOBOAUTL OMbITbl MO HABGMOAEHUIO (U3NYECKUX SBMEHWA UNU hU3NYECKmX
CBOMCTB Ten: (opMynMpoBaTb MpoBepsieMble MNpeanonoXeHusl, cobupatb
YCTAHOBKY W3 MpeanoXeHHoro o6opydoBaHWsl, OMNWUCbIBaTb Xoh4 oOnbiTa W
dopmMynmpoBaTb BbIBOAbI

1.10 BbIMNONHATL MPsIMble U3MEPEHMSI C UCMONb30BAHMEM aHanoroBbiX MPUOOPOB U
0aTYMKoOB (PU3NYECKUX BENUYMH, CPaBHMBATL Pe3ynbTaTbl UBMEPEHUIA C y4ETOM
3agaHHON abCONTHOM MOrpPeLLIHOCTH

1.11 NPOBOAWTL UCCMEA0BaHWE 3aBUCUMOCTM OOHOM (DU3NYECKOWN BEMUYMHBI OT APYron
C UCMNOMb30BaHEM MPSAMbIX M3MEPEHUI: NNaHNpPoBaTbL UccrnegoBaHue, cobupatb
YCTAQHOBKY W BbIMONHATL WM3MEpPEeHWs, crneaysa NpPeanoxeHHoOMy nnaHy,
dvkcupoBaTb pe3ynbTaThbl NOMy4eHHON 3aBUCMMOCTU B Buae Tabnvy u rpadmkos,
AenaTtb BbIBOAbI MO pe3ynbTataM uccrnegoBaHus

1.12 MPOBOAUTb KOCBEHHblE MW3MEpPEeHVs (DU3MYECKMX BENMYMH:  MJIaHUPOBaTb
N3MepeHus, cobupaTtb dKCNepUMEHTarbHYl0 YCTaHOBKY, criedysi NpeasioKeHHOM
WHCTPYKLMW, N BbIMUCTIATb 3HAYEHME BENNYMHDI

1.13 cobniogate npaBuna TexHukM ©Ge3onacHocTv npu pabote ¢ nabopaTopHbIM
obopynoBaHem
1.14 XapakTepusoBaTb MPUHUMNbI AEWACTBUS U3YYEHHLIX MPUGOPOB M TEXHUYECKMX

YCTDOVICTB C 0n0p017| Ha nx onncaHud, UCnosib3yd 3HaHUA O CcBOMCTBaX (bVI3I/|‘-IeCKI/IX
SABMEHUA N HeobXxoauMble q)mawqecme 3aKOHOMEPHOCTU

1.15 pacno3HaBaTb NPOCTble TEXHNYECKNE YCTPONCTBA M U3MepuTerbHble Npubopbl Mo
CXeMaM ¥ CXeMaTuU4HbIM PUCYHKaM, COCTaBMATb CXEMbl INEKTPUYECKMX Lienewn ¢
nocnegosatefibHbiIM U NapannenbHbiM COEAWHEeHMEeM JMNeMeHTOB, pasnuyas
yCnoBHble 0603HaYEeHUs SNEMEHTOB 3MNEKTPUYECKUX Lenen

1.16 NpUBOAUTL MpUMEpbl (HaxoOWTb MHGOPMaLUIO O NpuMepax) MpakTU4EecKoro
MCMONb30BaHUA (PU3NYECKMX 3HAHUIA B NOBCEAHEBHOMN XM3HM AN obecnedyeHus
GesonacHoCTU Npu obpalleHun ¢ NpubopaMyM U TeXHUYECKUMK YCTPOMCTBaMW,
COXpaHeHWsi 3[40pOBbs M CODJMIOOEHUS HOPM 3KONOFMYECKOro MOBEeAeHWs B

OKpyXatoLen cpeae

1.17 OCYLLeCTBMATb MOUCK MHGOPMaLnMM r3nYeckoro cogepxaHus B cetn NHTepHer,
Ha OCHOBE UMEIOLLMXCS 3HAHUWA U NyTeM CpaBHEHWNS AOMOSNTHUTENbHBLIX UICTOYHMKOB
BblAENsATb MHOPMaLMIO, KOTOpasi SABMSETCA NPOTUBOPEYMBOW UMM MOXET ObITb
HeJOCTOBEPHOM

1.18 ucnonb3oBaTtb MPU  BbIMOJNIHEHMM  Y4EBHbLIX 3aJaHuMi  Hay4yHO-MONYNAPHYHO
nuTepatypy pmsn4eckoro cogepaHus, cnpaBovHble MaTepuarnsl, pecypcbl ceTu
WHTepHeT; BnageTb NpMeMaMu KOHCMEKTMPOBAHWS TeKcTa, npeobpasoBaHus
WMHpopMaLIMK U3 O4HOM 3HAKOBOW CUCTEMbI B APYryLO

1.19 co3fgaBaTb COOCTBEHHbIE MMCbMEHHbIE U KpaTKMe YCTHble cooblyeHus, obobLuas
MHpOPMALINIO U3 HECKOTBKMX MCTOYHMKOB (hU3NHECKOro COAepXKaHusl, B TOM Yucne
nyébnuyHo npeacTaBnATb pes3ynbTaTbl MNPOEKTHOMW UMW  MUCCreaoBaTenbCKoM
OEeATENbHOCTW, NPU 3TOM TPAMOTHO MCMOMb30BaTh W3YYEHHbIA MOHATUNAHBIN
annapart Kypca du3uKkmn, CONpoBOXaaThb BbICTYMNINEHNE Npe3eHTaumen

1.20 MpWU BbIMOMNHEHUM Y4YEBHBIX MPOEKTOB M WUCCedoBaHWii (PU3NYECKMX NMPOLIECCOB
pacnpefensaTe 06s3aHHOCTM B rpynne B COOTBETCTBMW C MNOCTaBMEHHbIMU
3agayamu, CreauTb 3a BbINOMHEHWEM MNlaHa AeNCTBUI U KOPPEeKTUpPOoBaTb €ro,
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afleKkBaTHO OLleHMBaTb COOCTBEHHbIN BKNaA B AeATENbHOCTb rpynnbl, BbiICTpanBaTb
KOMMYHUKaTUBHOE B3auMOAEeNCTBME, npoAaBndaA FOTOBHOCTb paspeLwiatb

KOH(PNUKTbI
Tabnuua 22.3
[MpoBepsiemble anemeHTbl cogepxanust (8 knacc)
Kog Kop anemeHTa [MpoBepsieMble 3NeMeHTbl coaepXaHus
pasgena
6 TEMNOBbIE ABNNEHUA
6.1 OCHOBHbIE MOMNOXEHUS MONEKYNAPHO-KMHETUYECKON TEOPUN CTPOEHUS

BellectBa. Macca u pa3mMepbl MOJ1EeKyIl. OnbIThl, noareepXxpawuine
OCHOBHbI€ MOJ1I0XXKeHUA MOJ'IeKyJ'IFIpHO-KVIHeTVI'-IeCKOVI Teopuun

6.2 Mogenu TBepgoro, Xugkoro n razoobpasHoro CocTtosiHMN BeLlecTBa.
Kpuctannuyeckme n amopHbele Tena

6.3 OObsAICHEHNE CBOWMCTB rasoB, XWUOKOCTEN U TBeEpAbIX TeJ&l Ha OCHOBE
NOJIOXEHUI MOJ'IeKyﬂFlpHO-KVIHeTI/I‘-IeCKOﬂ Teopun

6.4 CmaumBaHue 1 KanunnspHble SBreHus
6.5 TennoBoe paclUnpeHne u cxxaTtue
6.6 Temnepatypa. CBsisb TemnepaTypbl CO CKOPOCTbK  TEMsOBOro

OBWXeHnAa YacTtul,

6.7 BHyTpeHHss aHeprus. Cnocobbl M3MeHeHWsI BHYTPEHHEW SHEepruu:
Tennonepegaya v coBeplueHne paboTbl

6.8 Buagbl Tennonepeaayn: TennonpoBOAHOCTb, KOHBEKLUMS, NU3nydeHne
6.9 KonnyectBo TennoTbl. YaenbHasa TeN0EMKOCTb BeLecTBa

6.10 TennoobmeH 1 TENOBOE paBHOBECKE. YpaBHEHME TEMNOBOro 6banaHca
6.11 lMnaBneHve n oTBepAeBaHUE KPUCTaNNIMYECKUX BellecTB. YaenbHasd

TennoTta nnaBlieHnda

6.12 MapoobpasoBaHue un koHaeHcauus. VcnapeHve. KuneHve. YaeneHas
Tennota napoobpasoBaHusi. 3aBUCMMOCTb TeMMNepaTypbl KUNEHUst OT
aTtMocdepHOro gaBneHus

6.13 BnaxHocTb Bo3gyxa
6.14 OHeprusa Tonnmea. YaenbHasi Tennota cropaHus
6.15 MpuHumnel paboTbl TennoBbix asuratenen K rennosoro asuratens.

TennoBble ABUraTeny 1 3aliuta oKpyxaroLLlen cpeapl

6.16 3aKoH coxpaHeHUs 1 NpeBpaLleHnsa SHeprum B TENMOBbIX NpoLeccax
6.17 MpakTnyeckme paboThbi:
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OnbITbl N0 OOHAPYXEHWIO AENCTBMSA CUIM MOSEKYIIPHOIO MPUTSHKEHUS.
OnbITbl NO BbIpaLLMBAHNIO KPUCTANIOB NOBApPEHHOW CONM UK caxapa.
OnbIThl NO HABNOAEHMIO TENJIOBOTO pacLUMpPEHUs Ta3oB, XUOKOCTEN U
TBEpAbIX Ten.

Onpegenenve gaBneHus Bo3ayxa B 6annoHe wnpuua.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb [aBfieHMs BO3dyxa OT €ro
0O6beMa M HarpeBaHUs UM OXNAXAEHUSI.

lMpoBepka rvnoTesbl JIMHEWHOW 3aBMCUMOCTM [AOJfIMHbI  CTONOMKa
XMOKOCTU B TEPMOMETPUYECKON TpyOKke OT TemnepaTypbl.
HabniogeHve n3MeHeHust BHYTPEHHEW 3Heprum Tera B peaynbraTe
Tennonepenayn n paboTbl BHELLHMX CU.

UccnepoBaHne sBneHust TennoobmeHa npyM cMeLnBaHumM XorogHOM m
ropsyen Bofgbl.

OnpepneneHne KkKonuyectBa TennoTbl, MONYYEHHOrO BOAOW Npwu
TennoobMeHe C HarpeTbiM MeTanIMYeCKM LUIMMHOPOM.
OnpepeneHve yaenbHOW TennoemMKOCTU BellecTBa. VccneposaHue
npoLiecca mcrnapeHus.

OnpepgeneHne 0THOCUTENBHOWN BIIAXXHOCTW BO34yXa.

Onpepgenenve yaenbHOM TeNNOThl NNaBNeHUst Nbaa

6.18 ®usmyeckne SBNEHVs B MpUpPoAe: MOBEPXHOCTHOE HaTshKeHue U
KanunndapHblie ABneHna B npupoae, Kpuctannbl B npupoae, ninyvyeHue
ConHua, 3amep3aHue BO4OEMOB, MOpPCKue 6pusbl; 0bpasoBaHme pochl,
TyMaHa, nHeqd, cHera

6.19 TexHWYeckrMe YCTpoWCTBa: Kanunnsapbl, MNpUMepbl MCMONb30BaHMUS
KPUCTAnmoB, XXWAKOCTHbI TepMOMETP, AaTyvK TemnepaTypbl, TepMoc,
cuctemMa OTOMNEHUA [OMOB, TUIPOMETPbI, MCMXPOMETP, MapoBas
Typ6uvHa, ABuUraTesb BHYTPEHHErO CropaHus

7 SJIEKTPUYECKWME N MATHUTHBIE ABNEHUA
7.1 OnekTpusauus Ten. [1ea poga anekTpuYecknx 3apsaos
7.2 B3aumopgencTeme 3apsikeHHbIX Ten. 3akoH KyrnoHa (3aBUCUMOCTb CuUIbl

B3aVMOAENCTBUA  3apsKEHHbIX Ten OT BEeNWYMHbI  3apsifoB U
PaccTOSAHUA MeXay Tenamm)

7.3 Onektpuyeckoe none. HanpsKeHHOCTb  3MEeKTPUYECKOro  Morns.
MpuvHUMN cynepnosvumnm 3neKkTPU4Yeckux noren (Ha KayecTBEHHOM
YPOBHE)

7.4 HocuTtenn anekTpuyecknx 3apsfoB. ONeMeHTapHblA 3MeKTPUYEeCcKUi

3apaa. CTpOGHI/Ie aTtoma. npOBOD,HI/IKI/I N ON3NEKTPUKKN

7.5 3akoH CoXpaHEeHUs ANEKTPUYECKOro 3apsaa

7.6 OneKTpUYECKUn TOK. YCMOBUS CYLLLECTBOBAHUSI SNIEKTPUYECKOrO TOKa.
M CcTOYHMKM NOCTOSHHOIO TOKa

7.7 [encTBra aneKkTpuyeckoro Toka (TennoBoe, XMMU4ecKkoe, MarHUTHoe).
ONeKTPUYECKNIA TOK B XXMOKOCTAX M rasax

7.8 OnekTpuyeckas uenb. Cuna Toka. dNeKTpudeckoe HanpsixxeHue
7.9 COI'IpOTVIBJ'IeHVIe npoBoAHUKaA. Yp.eanoe conpoTuBIieHNe BellecTBa
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7.10 3akoH Oma gns y4dacTtka uenm

7.11 MocnepoBaTtenbHoOe 1 NapannesbHoe coegMHEHNe NPOBOAHUKOB

7.12 PaboTa n MOLHOCTb 3neKTpuyeckoro Toka. 3akoH xoyns-fleHua
7.13 OnekTpuyeckne uenu n noTpedbutenn anekTpu4eckon aHeprum B GoITy.

KopoTkoe 3ambikaHue

7.14 MocTosiHHbIE MarHWTLI. B3aumogencTBne NOCTOSIHHLIX MarHUTOB

7.15 MarnutHoe none. MarHuTHoe none 3eMnn 1 ero 3HavyeHne Ans XnsHu
Ha 3emne

7.16 OnbIT OpcTega. MarHnTHOe none anekTpuyeckoro Toka. MNpumeHeHne

ONEKTPOMarHMToB B TEXHUKE

7.17 [lericTBME MarHMTHOro Nong Ha NPOBOAHUK C TOKOM. SﬂeKTpOﬂBMraTeﬂb
NOCTOAHHOIO TOKa. Mcnonb3oBaHune SﬂeKTDOH,BMFaTeﬂeVI B
TEXHNYECKUX YCTDOVICTBaX M Ha TpaHcnopTe

7.18 OnbiTel ®apages. FABneHue aneKTpoMarHUTHoOW uHAykumun. [NpaBuno
JleHua
7.19 OnekTporeHepaTop. Cnocobbl NOMNyYeHWs 3SNEeKTPUYECKOM 3JHepruw.

SJ'IGKTDOCTaHLIMM Ha BO30OHOBMSAEMbIX UCTOYHUKAX QHEeprumn

7.20 MpakTnyeckme paboThbi:
OnbiTel MO HabnogeHUO anekTpu3auun Temn MWHAYKUMENW W Mpu
COMPUKOCHOBEHUM.
VMccrnenoBaHne OeWCTBUS SMNEKTPUYECKOro Mons Ha MNpOBOOHMKA W
ON3NEKTPUKN.

C6opka 1 npoBepka paboTbl 3/1IEKTPUYECKON LLenn NOCTOSIHHOTO ToKa.
NamepeHune v perynmpoBaHue cusbl Toka.

N3mepeHune n perynmpoBaHme HanpskeHus.

WccnepoBaHue 3aBMCMMOCTM CUrbl TOKA, MAYLLEro Yepes pesuncTop, oT
COMNPOTMBIEHMS pE3UCTOPa U HaNpPsKEHUs1 Ha pe3ucTope.

OnbITbl, OEMOHCTpUpYytoL e 3aBNCMMOCTb 3NEeKTPUYeCKoro
COMNPOTMBIEHMS MPOBOAHMKA OT €ro ANMHbI, Nowagn nonepevyHoro
ceyeHust n MaTepwvana.

MpoBepka NpaBuna CNOXEHWs HaMpsHKeHW Npu nocnenoBaTeNlbHOM
COeAVHEHWN ABYX PE3UCTOPOB.

MpoBepka npaBwuna Ans cunbl Toka Npy napanneibHOM coeauHEHUM

pPEe3nCTOPOB.
OnpepeneHne paboTbl 3NeKTPUYECKOro TOKa, wuaylero 4epes
pe3ucTop.
OnpegeneHve MOLLHOCTM 3MEKTPUYECKOrO TOKa, BblAENseMon Ha
pe3ucTope.

WccnepoBaHve 3aBUCUMOCTY CUIbl TOKa, MAYLLEro Yepes namnoyky, ot
HanNpsKeHWs Ha HeN.

Onpepenenwue KI HarpesaTens.

WccnepgoBaHve MarHUTHOrO B3aUMOAENCTBUSI NMOCTOSIHHLIX MarHUTOB.
N3yyeHne MarHutHOro nomns MOCTOSIHHbIX MarHutoB Mpu KX
00beaVHEHNN U pa3feneHnn.

WccnepoBaHue OeCTBUSI ANEKTPUYECKOrO TOKA Ha MarHUTHYIO CTPerky.
OnbITbl, OEMOHCTPUYPYOLWME 33aBUCUMOCTb CWUfbl  B3avMOLENCTBUSA
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KaTyLLKW C TOKOM W MarHuta OT CUNbl TOKa WU HanpaBneHus Toka B
KaTyLLKe.

N3yyeHune oencTBns MarHUTHOrO NMosist Ha MPOBOLHUK C TOKOM.
KoHcTpympoBaHue 1 nsydeHue paboTbl anekTpoasuraTens.
N3mepeHnue KM anekTpoasuratensHON yCTaHOBKM.

OnbITel MO UCCNEAOBaHUIO SBMEHWS 3NIEKTPOMAarHUTHOM WHAYKLWM:
uccrnegoBaHue N3MEHEHUI 3HAaYEHUS U HanpaBrieHNs UHAYKUMOHHOMO
TOKa

7.21 dusmyeckne sABNEHWS B NPUPOLE: ONEKTPUYECKUE SABMEHUS B
aTtMocdepe, 3NEKTPUHECTBO XUBbIX OPraHU3MoOB, MarHWUTHoe norne
3emnu, apend NonocoB, pofb MarHUTHOIO MO ANs XU3HWM Ha 3emne,
nonsipHoe cusiHne

7.22 TexHu4Yeckne YCTPOWCTBA: IMEKTPOCKON, amMnepMeTp, BOMbTMETP,
peocTaT, CYETYMK INIEKTPUYECKON SHEPrUW, 3SIEKTPOOCBETUTENbHbIE
npuoopkI, HarpeBaTesbHble 3eKTponpmbops.I (mpumepbl),

AneKkTpuyeckmne npeaoxpaHuTernun, areKTpoMarHnT, anektpoasuraterb
NOCTOAHHOIO TOKa, reHepaTop NMOCTOAHHOIO TOKa

Tabnuua 22.4

MpoBepsieMble TpeboBaHUs K pe3ynbTaTamMm OCBOEHUSI OCHOBHOW
obpasoBaTtenbHoNn nporpamMmmel (9 knacc)

Kopn lMpoBepsieMble NpeaMeTHbIE pe3yrnbTaThl OCBOEHMS OCHOBHOM 0Opa3oBaTenbHON
npoBepsieEMOro nporpamMmMbl OCHOBHOIo 06Lero obpasoBaHusi
pesynbTaTta
1.1 MCMOJSIb30BaTh U3y4eHHbIE NMOHATUSA
1.2 pasnuyatb SBNEHWS MO OMUCAHMIO UX XapaKTEePHbIX CBOMCTB U HA OCHOBE OMbITOB,

AEMOHCTPpUpyrLnx gaHHoe cbmsmquKoe ABlneHune

1.3 pacrno3HaBaTb MNPOSBIEHNE W3YYEHHbIX (PU3NHECKUX SIBMIEHWUA B OKPYXKaOLLEM
MUpe, B TOM 4ucrne u3ndecKkne SBreHus B NMpUpoAEe, MpU 3TOM NEPEeBOAUTb
NpPaKkTU4ECKYLo 3agadvy B y4eOHyt0, BblAENSATb CyLLECTBEHHbIE CBONCTBA (MPU3HaKM)
duM3n4ECKMX SABEHNN

14 onncbiBaTb W3y4YeHHble CBOMCTBA Ten U (U3NYECKNE SBMEHUS, UCMOMb3ys
un3ndeckme BENUYMHLI, NPU ONUCAHWM NPaBUIIBHO TPaKTOBaTb (PU3NYECKUI
CMbICI UCMOSNb3YeMbIX BENMYUH, 0B03HAYEHNA N eONHNLbI PU3NYECKUX BENNYH,
HaxoauTb (POPMYIbl, CBA3bIBAOLLME OAHHYIO (DU3NYECKYIO BEMNUYUHY C APYrMMU
BEMNUYMHAMU, CTPOUTb rPaddUKU U3YHEHHbIX 3aBUCMMOCTEN (DUBNYECKUX BENNYNH

15 XapaKktepun3oBsaTb CBOWCTBA Ten, cbmawquKwe ABINEHNA U npoueccCbl, NCNOoJb3yA
M3y4YeHHble 3aKOHbl, MNP 3TOM AdaBaTb CJIOBECHYO (bOpMyJ'IVIpOBKy 3akOHa Wu
3anncbiBatb €ro MmatemMmatTn4ecKkoe BblipaxeHue

1.6 00BACHATL PU3MYecKme NpoLecchbl N CBOWCTBA Terl, B TOM YMCIE N B KOHTEKCTE
CUTyauun NPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbISBAATb  MPUYMHHO-
CneacTBeHHble CBA3W, CTPOUTb OObACHEHME M3 2 - 3 JIOrMYeckMx LiaroB C
NMOMOLLbIO 2 - 3 M3YYEHHbIX CBOMCTBA (PU3NYECKUX ABMEHUI, (PU3NYECKMX 3aKoHa
U 3aKOHOMEPHOCTU
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1.7 pelwartb pacyeTHble 3agjadvn (onuparowmecss Ha cucTtemy M3 2 - 3 ypaBHEHUN),
MCMONb3ys 3aKOoHbl M (OpMyrbl, CBA3biBaOWME (U3NYECKME BeENUYMHBL: Ha
OCHOBE aHanu3a YCrnoBMS 3afadu 3anucbiBaTb KpaTKoe YCOBME, BbISBMSATb
HegocTawwme wunuM u3bbITOMHble AaHHble, BblIOMpaTb 3akoHbl UM OPMYIbI,
HeobxoAMMble AN pelleHns, NPOBOANTbL pacyeTbl U OLEeHMBaTb PeanMcTUYHOCTb
MOSTy4EHHOrO 3Ha4YeHUst PU3N4ECKoN BENNYMHBI

1.8 pacno3HaBaTb NPo6neMbl, KOTOPbIE MOXHO peLunTb Npu NOMOLKM hUsm4eckmnx
METOAOB, WCMNOMb3ys ONUCaHve UCCrnefoBaHus, BbiAeNsaTb NpoBepsieMoe
npegnonoXxeHue, oLeHMBaTb NPaBUbHOCTb NopsAKa NPOBeAeHUs: UccrneoBaHus,
AenaTb BbIBOAbl, UHTEPNPETMPOBaTh pe3ynbTaTbl HabMAEHU 1 OMbITOB

1.9 NPOBOAUTL OMbiTbl MO HAGMOAEHUIO (U3NYECKUX SIBMEHWA WNn prU3NYecKmx
CBOICTB TeN: caMOCTOSITENbHO cobupaTb YCTAHOBKY U3 M3GbLITOYHOro HabGopa
obopyaoBaHWsi, onucbiBaTb XO4 OMbiTa WM ero pesynbTaTtbl, (OPMYNMpoBaTh
BbIBOAPbI

1.10 NpPoOBOAUTbL NPY HEOOXOANMOCTM CEPUI0 NMPSMBIX USMEPEHWUIA, onpeaenss cpeaHee
3Ha4YeHve n3mepsieMomn BeNnYmMHbl (POKYCHOE paccTosiHue cobuvparowen NuH3bI),
obocHoBbIBaTL BbIGOp cnocoba namepeHust (MameputensHoro npubopa)

1.11 npoBOAUTb ncenegosaHne 3aBMCUMOCTEN (bI/I3M‘-IeCKVIX BENNYUNH C
ncnosib3oBaHMeEM NpPAMbIX M3MepeHI/IIZZ nnaHnpoBaTb ncecnenoBaHue,
CaMOCTOATEJIbHO CO6VIpaTb YCTaHOBKY, (*)I/IKCVIpOBaTb pe3ynbTaTthbl nonyquHon
3aBUCUMOCTU cbmsmqecmx BENMYMH B BUAe Tabnuy n FpaCbVIKOB, Aenatb BbiBOAbI
Nno pe3ynbTatamM nccrnegoBaHua

1.12 MPOBOAUTb KOCBEHHblE M3MEpeHuUst (PU3NYECKMX BENWYUMH:  NlaHMpoBaTb
n3MepeHus, cobupaTtb 3KCNepUMEHTamNbHY0 YCTAHOBKY U BLINOMHATL U3MEpeHUs,
criefya NpeanoXeHHOM WHCTPYKUMM, BbIMUCHATb 3HAYeHWe BenuyuHbl U
aHanuaupoBaTb MNONy4YeHHble peaynbTaTbl C Y4eTOM 3a[aHHON MNOrpeLIHOCTH

nsmepeHuni

1.13 cobniogatb npaBuna TexHWkM Ge3onacHocTu npu paboTe ¢ nabopaTopHbLIM
obopyanoBaHueM

1.14 pasnuM4aTb OCHOBHbIE NPU3HAKW M3YYEHHBIX (PU3NYECKNX MOLENEN: MaTepuanbHas

TO4YKa, abCotoTHO TBEPAOE Teno, TOYEYHbIN UCTOYHUK CBETA, Jyd, TOHKas N1H3a,
nnaHeTapHaa Mmoaesib atoMa, HyKJIOHHaA Moaesib atTOMHOro aapa

1.15 XapakTepusoBaTb MPUHLUMbI OEUCTBUA U3YYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOW Ha UX ONMUCAaHWS, UCMOSb3YS 3HAHWS O CBONCTBAaxX (PMU3NYECKUX
SABNEHUN N HeobxoanMble n3nYecKe 3aKOHOMEPHOCTH

1.16 MCMONb30BaTb CXEMbl W CXEMaTUYHblE PUCYHKM U3YYEHHBLIX TEXHUYECKUX
YCTPOWCTB, W3MEPUTENbHbIX MPUOOPOB M TEXHOSOMMYECKMX MNPOLIECCOB MNpU
pelleHnn y4yebHO-NPaKTUYeCKMX 3adad, ONTUYECKME CXeMbl A MOCTPOEHUs
n3006paxxeHnin B NNIOCKOM 3epkarne 1 cobuparoLlen nmHae

1.17 NpMBOANUTL NpUMepbl (HaxoAuTb WHGOPMaUMIO O npuMepax) MPaKkTUYecKoro
NCNonb30BaHUs PU3NYECKUX 3HAHUI B NOBCEOHEBHOM XMU3HW Anga obecneveHus
BesonacHocTu npu obpalleHun ¢ nNpubopaMm U TEXHUYECKMMU YCTPOMCTBaMMW,
COXpaHeHMs 300poBbsS U COOMIOOEHUS HOPM 3KONOrMYeckoro noBedeHust B
oKpy>KatoLLlen cpeae

1.18 OCYLLECTBATb MNOUCK MHpopMaLMM DU3NYECKOro coaepKaHusl B ceTu MIHTepHeT,
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CaMOCTOATETIbHO cbopmynl/lpyﬂ NOWCKOBbIN 3anpoc, HaxoouTb NyTU onpeneneHna
AOCTOBEPHOCTU nonyquHon I/IH(bOpMaLI,I/II/I Ha OCHOBE MMEIOLNXCHA 3HAHWUA U
AONOJIHNUTENTbHbIX NCTOYHUKOB

1.19 MCnonb3oBaTb MNPU  BLINOMIHEHUM YYEDOHbIX 3adaHWA  Hay4dHO-MOMYNSAPHYHO
nutepaTypy omU3n4ecKoro cogepxaHus, crnpaBoyHble Matepuarbl, Pecypcbl CceTu
MHTepHeT; BrageTb NpuMeMaMy KOHCMEKTMPOBAHWMS TeKcTa, npeobpas3oBaHus
MHpopMaLIUK U3 OOHOM 3HAKOBOW CUCTEMbI B APYryHO

1.20 co3gaBaTb COOCTBEHHblE MUCbMEHHbIE W YCTHble COOOLLEHMA Ha OCHOBE
MHOPMaLIUN U3 HECKOMbKUX UCTOYHUKOB (PU3UYECKOrO COoAepXKaHus, nyGrnmnyHo
npeacTaBnaTb pe3ynbTaTbl NPOEKTHOW UMW UCCRefoBaTeNbCKOW OeATEeNbHOCTH,
npyv 3TOM rpaMOTHO MUCMOMb30BaTb U3YYEHHbIN NOHATUNHBIN annapaT U3y4aemoro
pasgena U3MKXM W COMPOBOXAATb BbLICTYMMEHUE npe3eHTaunern C y4eToMm
0CODEHHOCTEN ayANTOPUM CBEPCTHMKOB

1.21 Nnpu BbINOSIHEHMN YYebHbIX MPOEKTOB M MUCCNeaoBaHuin OU3NYECKMX NMPOLLECCOB
pacnpegenste 0653aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBIEHHLIMMU
3agavamu, crneguTb 3a BbINOSIHEHMEM MfaHa OEWCTBUM U KOPPEKTMPOBATbL €ro,
agjeKkBaTHO oUueHMBaTb CcOoOCTBEHHbIN BKnap B AeATesIibHOCTb rpynnbl, BbiICTPanBaTb
KOMMYHUKaTUBHOE B3aI/IMO,EI,eI7ICTBI/Ie, npoasnada FOTOBHOCTb paspeLwiaTtb

KOHM MUKTbI
Tabnuua 22.5
MpoBepsemMble anemMeHTbl cogepxaHust (9 kracc)
Kop, Kop anemeHTa lMpoBepsieMble 3feMeHTbI COAEP)KaHUS
pasgena
8 MEXAHUYECKUNE ABNEHNA
8.1 MexaHnyeckoe awxkeHue. MaTtepuanbHasa Todka. Cuctema otcyeTa
8.2 OTHOCUTENBHOCTE MEXAHNYECKOTO ABWPKEHUS
8.3 PaBHOMepHOE NPAMOSIMHEHOE ABWKEHUE
8.4 HepaBHOMepHOe npsimonuHeriHoe aswxkeHne. CpegHas U MrHoBeHHas

CKOPOCTb Tena npn HepaBHOMepHOM ABWXEHUN

8.5 YckopeHue. PaBHOyCKOpeHHOe NpsAMONMHENHOE ABWKEHWE
8.6 CBobogHoe nageHue. OnbIThl Manunes
8.7 PaBHOMepHOe [OBWKeHWE MO OkpyxHocTu. [lepuog u  yacTtoTa
obpaweHus. JinHenHasa n yrnosas ckopocTu. LieHTpocTpemutensHoe
yCcKOpeHue
8.8 MepBbi 3aKoH HbloTOHA
8.9 BTopoli 3akoH HbloToHa
8.10 TpeTuni 3akoH HbloTOHa
8.11 MpuHUKMN cynepno3vumnm cun
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8.12 Cwuna ynpyrocTtu. 3akoH 'yka

8.13 Cuna TPEeHUA: Cuna TPpeHUsA CKOJIbXXEeHUA, cuna TpeHUdA NoKoA, gpyrue
BuyAbl TPEHUA

8.14 Cwuna TsKeCTu 1 3aKkOH BCEMUPHOTrO TArOTEHUS. YCKOpeHne cBo6ogHOro
nageHusa
8.15 OswkeHne nnaHeT Bokpyr ConHua. lNepBasa KocMmyeckass CKOPOCTb.

HesecomocTb 1 neperpysku

8.16 PaBHoBecue maTtepuanbHol To4ku. AGCOMITHO TBEPAOE Teno

8.17 PaBHoBecKe TBEpAOro Tena c 3akpenneHHOW ocblo BpalleHna. MoMeHT
cunebl. LieHTp TshxecTn

8.18 Umnynec Tena. NameHeHue umnynsca. UMnynsc cunbl

8.19 3aKOH coxpaHeHus umnyrnbca

8.20 PeakTnBHOE OBukeHne

8.21 MexaHunyeckas paboTa 1 MOLWHOCTb

8.22 PaboTa cun TsxkecTn, ynpyroctu, TpeHusi. CBsidb 3Heprum n paboThbl
8.23 MoTeHuManeHasa aHeprust Tena, NOAHATOro Hag NOBEPXHOCTLIO 3eMnn
8.24 lMoTeHUWanbHasa aHeprus cxaTomn NPYXuHbI

8.25 KuHeTndeckasa aHeprus. Teopema O KUHETUYECKOW SHeprum

8.26 3aKOH coxpaHeHUs MexaHU4eCKOW SHeprum

8.27 MpakTnyeckme paboThbi:

OnpefeneHve cpefHeln CKOPOCTU CKOMNbXeHust Bpycka unu OBuKeHus
LLapuKa Mo HaKrMoHHOW NIIOCKOCTMU.

OnpefgeneHve yckopeHus Tena npu paBHOYCKOPEHHOM OBWXEHUW Mo
HaKMOHHOM NITOCKOCTMU.

WccnepoBaHve 3aBUCUMOCTU MYTU OT BPEMEHM

Npy paBHOYCKOPEHHOM ABWXeHUM 6e3 HaYanbHON CKOPOCTM.
lMpoBepka runotesbl: eCnv npu PaBHOYCKOPEHHOM ABWXKeHun 6e3
HayanbHOW CKOPOCTU NYTW OTHOCATCH KaK psf HEYETHbIX yucer, To
COOTBETCTBYIOLLUE NPOMEXYTKU BPEMEHWN OAMHAKOBBI.

WccnepoBaHve 3aBUCMMOCTM CWUMbl TPEHWUSI CKOSMBXEHUS OT CuUIbl
HOpMarbHOro AaBneHus.

OnpegeneHve koahduLMeHTa TPEHNSA CKOMbXKEHUS.

OnpeaeneHne XeCcTKOCTU MPYXXWHbI.

OnpegeneHve paboTbl CWUMbl TPEHUS NPU PaBHOMEPHOM ABWKEHUM
Tera no ropu3oHTarnbHON NOBEPXHOCTMU.

OnpegeneHve paboTbl cumbl YNpyrocTu npu nogbeme rpysa c
UCMONb30BaHWEM HEMOABWKHOIO U MOABWKHOIO 6110KOB

8.28 dusnyeckne SABMNEHUS B npupoae: npunmebl U OTNUBLI, OBWKEeHUe
nnaHetr ConHevyHon CUCTEeMbl, peakTuBHOe [OBWXEeHUe XUBbIX
OpraHn3mMoB
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8.29 TexHWYeckMe  YCTpPOWCTBA:  CNMAOMETP, AaTYMKM  MONOXKEHUS,
PacCTOAHUA U YCKOPEHUS, pakeThbl

9 MEXAHNYECKWE KONEBAHWA 1 BOJTHbI

9.1 KonebatenoHoe asuxeHue. OCHOBHblE XapakTepUCTVKU KonebaHum:
nepuog, yactota, amnnuTyaa

9.2 MaTtemaTtuieckunin U NPYXMHHBLIN MasTHUKW. [peBpalleHre aHeprum npu
KonebaTenbHOM OBWKEHWM

9.3 3aTyxawllune konebaHus. BeiHyxaeHHble konebaHua. PesoHaHc

9.4 MexaHnyeckue BomHbl. CBOMCTBA MeXaHNMYeCKMX BOJTH. [poaonbHbie n
nonepeYHsle BOMHbI. [1nMHa BOMHbLI U CKOPOCTb ee pacnpocTpaHeHus.
MexaHu4eckue BOmMHbI B TBEepaom Tene, cecMmn4ecKmne BOnHbI

9.5 3ByK. 'pOMKOCTb 1 BbicOTa 3ByKa. OTpaxeHune 3Byka

9.6 WHdpas3Byk 1 ynbTpasByk

9.7 MpakTnyeckme paboThbi:
Onpegenenne 4actoTbl M nepuvoga KonebaHuy MaTemMaTU4ecKoro
MasiTHUKa.

OnpepeneHune 4yacToTbl U Nepuoga KonebaHun NPYXMHHOrO MasiTHUKa
WccneposaHve 3aBucumocTy nepuoga konebaHum nogBeLleHHOro K
HUTW rpy3a OT ANUHbI HUTW.

WccnepoBaHvve 3aBUCUMOCTM nepuoga  konebaHui  MpY>KMHHOMO
MasiTHMKa OT Macchl rpysa.

lMpoBepka He3aBMCMMOCTUN Nepuoga KonebdaHun rpysa, NoABELLEHHOMO
K HATKU, OT Macchl rpy3a 1 XXeCTKOCTU NPYXuHbl. amepeHune yckopeHus
cBobogHOro nageHus

9.8 dusnyeckne ABMEHUS B MPUPOLE: BOCTIPUSTVE 3BYKOB XMBOTHBLIMU,
3eMIeTpACEHNE, CENCMUYECKME BOJTHBI, LiyHaMK, 3X0

9.9 TexHu4eckne YCTPOWCTBA: 3XONOT, WCMNOMb30BaHMEe YrbTpa3Byka B
ObITY N TEXHUKE

10 ONEKTPOMAIHNTHOE MONE N SNTIEKTPOMAIHNTHBIE BOJTHbI

10.1 OneKkTpoMarHMTHoe none. OneKTpoMarHuTHble BOJNHbl. CBOWCTBa
3NEKTPOMArHUTHBLIX BOJSTH

10.2 LLikana anekTpomMarHUTHbIX BOJH

10.3 OnekTpomarHuTHas npupoga cBeTa. CkopocTb cBeTa. BonHoBble
CBOWCTBA cBeTa

104 MpakTnyeckme paboThbi:
N3y4yeHne CBOMCTB 3NEKTPOMArHUTHbIX BOSH C MOMOLLbH MOBWBHOMO
TenedoHa

10.5 dusunyeckme ABneHus B npupoae: buonormyeckoe enNcTene BUOMMOrO,

yJ'Ipra(i)MO.I'IeTOBOFO N PEeHTreHOBCKOro I/I3J'Iy‘-IeHI/IIZ

10.6 TexHnyeckne yCTpOVICTBaZ ncnonb3oBaHME 3NEKTPOMArHUTHbIX BOJIH
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ANs1 COTOBOW CBSA3N

11 CBETOBbIE ABJIEHUA

11.1 JlyyeBas mogene ceeTa. ICTOUHUKK cBEeTa

11.2 MpamonuHetHoe pacnpocTpaHeHne ceeTa

11.3 OTtpaxeHue cBeTa. [1nockoe 3epkano. 3aKoH OTpaXkeHus1 cBeTa

11.4 MpenomneHue cBeTa. 3akoH NpenomreHus ceeTa. lNonHoe BHyTpeHHee

OTpaXXeHne ceBeTa

11.5 JlnHuza. Xopg nyyen B NuH3e

11.6 OnTtunyeckas cuctema potoannapara, MMKpocKona 1 Tefieckona

11.7 na3 kak onTuyeckas cuctema. brnm3opykocTb U JanbHO30PKOCTb

11.8 Pasnoxenne Genoro ceeta B cnektp. OnbiTel HbtoToHa. CroxeHue

crneKkTpanbHbIX LBETOB. [lucnepcus ceeta

11.9 MpakTuyeckue paboThbl:

WMccnenoBaHne 3aBUCMMOCTHM yriia OTpaXkeHUs CBETOBOrO flyda OT yrna
nageHus.

N3yyeHune xapakTepucTuk n3obpaxeHus npegMeTa B NSIOCKOM 3epKare.
WccnepoBaHve 3aBUCMMOCTM yriia MpesioMsieHst CBETOBOroO Iiyda ot
yrna nageHus Ha rpaHuue "Bo3ayx - CTekno".

Mony4eHne n3obpaxeHun ¢ NOMOLLIbI0 cOBUpatoLLEl NMMH3bI.
Onpegenenne  QOKYCHOTO  pacCTOSHUA M ONTMYECKOW  CWMbI
cobupatoLen fmH3bl.

OnbITbl NO pas3noXxeHuto Bernoro ceeTa B CMNEKTP.

OnbITbl NO BOCNPUATUIO LiBETa NPEAMETOB Npu UX HabnogeHun yepes
LBeToBble OUNbTPbI

11.10 dusnyeckne aBsneHus B npupoge: 3atmeHus ConHua m JlyHbl, LBeTa
Ten, ontudeckue sBneHust B aTmocdepe (UBeT Heba, pedpakuus,
pagyra, Mupax)

11.11 TexHVnYeckre yCTpOICTBA: OYKUM, NEPUCKON, poToannapar, onTuieckme
cBeToBOARI

12 KBAHTOBBbIE ABJIEHUNA

12.1 OnbITbl Pe3sepdopaa u nnaHetapHaa mogenb atoma. Mogens atoma
Bopa
12.2 McnyckaHne n norrnowleHne ceeta atoMoM. KBaHTbl. JlMHenuaTble
CcneKkTpbl
12.3 PagvoaktmBHocTb. Anbda-, 6eTa- 1 ramMma-usnyvyeHus
12.4 CtpoeHne atomHoro sapa. HyknoHHas mofgenb aToMHoOro sgpa.
N3oTonbl
125 PaguvoakTuBHble npeBpalleHus. lNepuoa nonypacnaga atoMHbIX saep
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12.6 AnepHble peakumu. 3akOHbl COXpaHeHWs1 3apsgoBOro U MacCoBOro
yucen

12.7 OHeprus cBsi3aM aTtoMHbIX 9aep. CBA3b Macchl 1 SHEPTUn

12.8 Peakumn cuHTe3a u geneHuss sagep. NctodHukn sHeprum CornHua wm
3Be3q

12.9 AnepHaa aHepreTuka. [lecTBME paanoakTUBHBIX N3NYyYEHWIA Ha XNBble
opraHu3msl

12.10 MpakTnyeckme paboThbi:

HabniogeHve CnnoLwHbIX U fIMHeYaTbiX CNEKTPOB U3MyYeHus.
VccneposaHve TPEKoB: M3MEPEHUE SHePrum YacTulbl Mo TOPMO3HOMY
nyTun (no cdpotorpadpusim).

M3mepeHune pagnoakTMBHOro ooHa

12.11 dusnyeckre BneHVs B NPUPOAE: eCTECTBEHHbIV paanoaKTUBHBIN GOOH,
KOCMMYECKME  NydW,  paguoakTMBHOE  U3NyYeHue  MPUPOAHbLIX
MUHeparnoB, AeUCTBME PaaMOaKTUBHBLIX W3NYyYEeHUN Ha OpraHu3am
yenoseka

12.12 TexHudeckne yCTpPOWCTBA: CNEKTPOCKOM, MHOVBMAYANbHbLIN OO3MMETP,
Kamepa BunbcoHa

153.8. [Ins npoBeneHusi OCHOBHOIrO roCygapCTBEHHOrO 3k3ameHa no cdusvke (ganee - O3 no cusmke)
ucnonb3yetca nepedeHb (kogudumkaTtop) npoBepsieMbix TpeboBaHWMIA K pesynbTatTaM OCBOEHWUS OCHOBHOWN
obpasoBaTtenbHON NporpaMmmMbl OCHOBHOrO 06Lero o6pa3oBaHus 1 3NIiEMEHTOB CoaepKaHus

Tabnuua 22.6
MpoBepsieMble Ha OI'A no dusnke TpeboBaHUs

K pesynbTaTaM OCBOEHMS OCHOBHOM 06pa3oBaTefibHON NporpamMmbl
OCHOBHOro 00Lero obpasoBaHus

Koa lMpoBepsiemble TpeGoBaHWA K NpeAMeTHbIM pedynbTatam 6a30BoOro ypoBHs
nposepsiemMoro OCBOEHMWSI OCHOBHOIN 0Bpa3oBaTenbHON NPOrpaMmMbl OCHOBHOIO O6LLero
TpeboBaHus obpasoBaHusa Ha ocHoBe OIOC
1 MoHnMaHne ponun pusmkn B Hay4HOW KapTUHE MUPa;

CchopMMpPOBaHHOCTE ©0a30BbIX MpeacTaBneHMN O 3aKOHOMEPHOW CBA3U U
No3HaABaeMOCTN SABMEHMA MNpUpPoadbl, O pPONM 3KCnepMMmeHTa B Qu3nke, O
cMcTemoobpasyloLlelnt ponn (oUsMKN B pa3BUTUN €CTECTBEHHBLIX HayK, TEXHUKN U
TEXHOmMorum, o6 3BONMOUUN (PUBNYECKMX 3HAHUA WU KX PONU B LIENOCTHOWN
€CTECTBEHHOHAY4YHOW KapTMHE Mupa, O BKMade POCCUMUCKUX W 3apyDexHbIX
YYeHbIX-(OM3UKOB B pa3BUTME HayKn, OO BbSICHEHNE NPOLLECCOB OKPY>XKAKLLLErO MUpa,
pa3BuUTME TEXHUKM U TEXHONOMMN

2 3HaHMa O Bmgax martepuu (BELECTBO WM Mnonie), O ABWKEHUM Kak crnocobe
CyLLIeCTBOBaHNSI MaTepun, 0O aTOMHO-MONEKYNSAPHON Teopun CTPOEHUsI
BewecTea, O (U3NYECKOW CYLLHOCTM SBMEHUA Npupoabl (MeXaHU4YecKux,
TENMOBbIX, 3NTEKTPOMArHUTHbIX U KBaHTOBbIX);

YMEHUE pasnunyaTb IBMEHUS MO ONUCaHMUIO NX XapaKTepHbIX CBOMCTB U HA OCHOBE
ONbITOB, AEMOHCTPUPYHOLLUX AaHHOe hrn3ndeckoe siBneHue;

YMEHME pacno3HaBaTb MPOSIBIEHNE W3YYEHHbIX (U3NHMECKUX SBMEHUA B
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OKpyXarwlLlemMm Mupe, Bblaenada nx cyecTtBeHHbIe cBOMCTBa (I'IpM3HaKl/I)

3 BrnageHue ocHoBaMu MOHATMIMHOIO annapaTta ¥ CUMBOJIMYECKOTO si3blka (OU3UKU 1
Ucnonb3oBaHne UX ANs pelleHmnst y4ebHbIX 3aaay;

YMEHVE XapaKTepu3oBaTb CBOWCTBA Tesl, (hu3NYecKMe SIBMIEHUS U MPOLIECCHI,
ucnonb3ys yHaaMeHTarbHble Y AMMUPUYECKME 3aKOHbI

4 YMeHune onucbiBaTb N3y4yeHHble CcBOWCTBA TenN 1 ¢)M3VI‘-I€CKVI6 ABNEHUA, UCMNOJb3yA
(*)I/ISI/I‘-IGCKI/IG BeJITNM4YUNHbI

5 BnageHve ocHoBaMy METOL,0B HAay4HOrO MO3HAHMWS C y4eTOM COOMNIOAEHUS NpaBU
BesonacHoro Tpyaa:

HabnogeHne uandeckux SBMEHUI: YMEHME CaMOCTOATENbHO cobupaTb
3KCMEePUMEHTANbHYIO YCTaHOBKY M3 [JaHHOro Habopa obopygoBaHus no
WHCTPYKLMK, OMNUCbIBaTb XOA4 ONbiTa W 3anucbiBaTb €ro pesynbTarhl,
dopmynnpoBaTh BbIBOAbI;

npoBefeHne MpsAMbIX U KOCBEHHBIX M3MEPEHUn PU3NYECKNX BENUYUH: YMEHMWE
nnaHMpoBaTb M3MEPEHUsl, CaMOCTOATENIbHO cobupaTb 3KCNepMMEHTamNbHYH
YCTaAHOBKY MO WHCTPYKLMWU, BbIMMCMATb 3HAYEHME BENWYUMHLI U aHanNU3npoBaTb
nony4yeHHble pesynbTatbl C Y4ETOM 3aJaHHOW MOrpeLlHOCTU pe3yrbTaToB
N3MepeHunit;

npoBefeHne HEeCMNOXHbIX 3KCMepUMEHTarnbHbIX UCCNeaoBaHUIA; CaMOCTOATENBHO
cobvpaTtb 9SKCNepMMEHTarbHYl0 YCTAHOBKY M MpPOBOAMTL WUCCnedoBaHWe Mo
WHCTPYKLUUKN, NPeacTaBnaTb MOMyYeHHble 3aBUCUMOCTU (PU3NYECKUX BENUYMH B
BYge Tabnuy M rpadukoB, YYUTbIBATb MOrPELUHOCTU, [AenaTb BbIBOAbI MO
pe3ynbTatam nccrieqoBaHus

6 lMoHMMaHMe xapakTepHbIX CBOMCTB PM3NYECKUX MOAEeNen (MaTtepuarbHasl Touka,
abcontoTHO TBepAoe Teno, MoAeNn CTPOEHWS ra3oB, XUAKOCTEN U TBepAbiX Ten,
nnaHeTapHas MOAernb aToma, HYKMOHHas Mogerflb aTOMHOro sgpa) u ymeHue
NPUMEHSTb NX ANs 06bsCHEHMA hPU3NYECKUX NPOLIECCOB

7 YMeHve ob6bACHATb (husmyeckue npoueccbl M CBOMCTBA Ten, B TOM 4Yucne u B
KOHTEKCTE CUTyauuihn nNpakTUKO-OPUEHTUPOBAHHOIO XapakTepa, B 4acCTHOCTW,
BbISIBNSATb NPUYMHHO-CIIEACTBEHHbIE CBSA3M U CTPOUTb OOBSACHEHME C OMOPON Ha
U3y4yeHHble CBOMCTBA dunsnyecknx ABIIEHUN, dumamndeckme 3aKOHbl,
3aKOHOMEPHOCTM 1 MoAenu

8 YMeHue pellaTb pacyeTHble 3agaym (Ha 6ase 2 - 3 ypaBHEHWI), UCMONb3ys 3aKOHbI
n dopmynbl, cBA3bIBaOLWNE (PU3NMYecKkme BEenUYUHBI, B YaCTHOCTU, 3anucbiBaTb
KpaTkoe ycrnoBue 3afavu, BbIABAATb HeAOCTaloWMe AaHHble, BbIOMpaTh 3aKOHbI U
dhopmyrnbl, HeO6XoAUMbIE AN ee peLLeHusl, UCMOb30BaTh CpPaBOYHbIE AaHHbIE,
NpoBOAMUTL pacyeTbl M OLEHMBaTb PEANMCTUYHOCTb MOSYYEHHOro 3HayYeHust
PU3NYECKON BENWYMHbI; YMEHWe onpegendtb pasmMepHOCTb  (husnyeckom
BEMUYUHbI, NOMYYEHHON NP PeLLeHn 3aa4um

9 YMeHune XapaktepusoBaTb MNpUHLUMNbI OENCTBUS TEXHUYECKNX YCTDOIZCTB, B TOM
yucre 6bITOBbIX I'Ipl/l60p08, N NPOMbILLUJIEHHbIX TEXHOJIOI'MYECKMX NpoLL,eCCOoB Mo UX
ONMnncaHuio, NCNoJsb3yd 3HaHUA O CBOMCTBaAXx (bVI3I/I‘-IeCKVIX SIBNIEHWI N HeobxoauMmble
(*)VI3VI‘-|eCKI/Ie 3aKOHOMEPHOCTH

10 YMeHure ucnonb3oBaTb 3HaHUS O PU3UYECKUX SBIIEHMSAX B NOBCEOHEBHOMN XU3HU
ansa obecneveHnss 6esonacHoCcTM Mpu obpaiweHun ¢ BbIToBbIMU Npubopamu 1
TEXHNYECKMMWN YCTPOWUCTBAMMW, COXpPaHEeHus 300poBbA M cobrogeHus HopMm
9KOIOrMYECKOro NoBeAEHMS B OKpYXKatoLen cpefe; NoOHMMaHue HeobxoaMMOCTH
NPUMEHeHWs  OOCTWXKEHUN U3MKM W TEXHONMOrun AN  pauMoHarnbHOro
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npupoaonosbL30BaHUA

11 OnbIT noucka, npeobpasoBaHus M NpeacTaBneHuss nHdopmMaumm usmyeckoro
coaepxaHus c MCMNoMb30BaHNEM NMHOPMaLIMOHHO-KOMMYHUKATUBHBIX
TEXHONMOTNIA;

YMEHMe oOueHuBaTb [AOCTOBEPHOCTb MOMYYEeHHOW WH@OpMauMn Ha OCHOBE
UMEIOLLMXCHA 3HAHWI Y AOMONHUTENbHBIX UCTOYHVKOB;

yMeHVe UCMOoNb30BaTh MPU BbINONTHEHUN YY4EBHbIX 3a4aHUn Hay4YHO-NOMYNSPHYHO
nuTepatypy usmdeckoro cogepxaHus, cnpaBovHble MaTepuansl, pecypcbl ceTu
WHTepHer;

BNnageHne 06a3oBbIMW HaBblkamMy npeobpasoBaHusa MHdoOpMauunm ©3 OOHOM
3HaKOBOW CUCTEMbl B APYrylo; yMeHue cosdgaBaTb COBCTBEHHblE NMUCbMEHHbIE U
YCTHble CO0bLLEHNA Ha OCHOBE UHPOPMAaLIMM N3 HECKOSBbKMX NCTOYHUKOB

Tabnuua 22.7

MepeyeHb areMeHTOB coaepXkaHus, npoBepsieMbix Ha O3 no dursrke

Koa lMpoBepseMblt 3aNeMeHT coaep>KaHus

1 MEXAHNYECKNE ABNEHNA

1.1 MexaHuyeckoe aBwxeHue. MaTtepuanbHas Touka. Cuctema otcyeta. OTHOCUTENBHOCTb
JOBWKEHUS
1.2 PaBHOMepHoe U HepaBHOMepHoe [nBwkeHue. CpedHsis ckopocTb. dopmyna Aans

BbIYWCIIEHUS CPEeHE CKOPOCTY:

S
V=—

1.3 PaBHOMepHOE NpAMONMHENHOE ABWKEHNE. 3aBMCMMOCTb KOOpPAMHATLI TeNa OT BPEMEHU
B Crly4ae paBHOMEPHOro NPAMOSIMHENHOIO ABWKEHUS:

X(t) = Xo + Vxt.

rpa(bVIKI/I 3aBUCUMOCTUN OT BPpEMEHU ONA NMPOEKUNN CKOPOCTU, NpOoeKUunn nepemMmelleHns,
nyTn, KOopanHaTtbl Npn paBHOMEPHOM HpﬂMOﬂMHeVIHOM OBWXEHUN

1.4 3aBMCMMOCTb  KOOpAMHATbI Tera OT BPEeMEHM B ClyYae pPaBHOYCKOPEHHOro
NPSIMOJSIMHEMHOIO ABWKEHMS:

t2
X(t) =%, +Vp,t+a,-—.

2
dopmynbl AN NpoeKkuMn NnepemMeLLeHnsl, NPOeKL MM CKOPOCTM U NPOEKL MM YCKOPEHUs Npu
paBHOYCKOPEHHOM NPAMOSIMHENHOM ABWKEHUN:

t2
Sx(t):VOX't+ax'E’

v, (t) =v,, +a,-t,
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ax(t) = const,
V2x2 - le2 = 2a.xSX.
[padhnkn 3aBUCMMOCTU OT BpPEMEHW AN NPOEeKuMU YCKOPEHUS, MPOEKUUU CKOPOCTH,

MpoeKkUMn nepemeLleHnsi, KoopauHaTbl NpW  PaBHOYCKOPEHHOM  MPSIMONIMHENHOM
ABVDKEHUM

15 CeobogHoe nageHue. ®opmMynkl, onvcbiBatoLL e cBOOOAHOE NageHne Tena no BepTukanm
(OBWKeHWe Tena BHW3 WM BBEPX OTHOCUTENBHO mnoBepxHocTu 3emnu). [pacukm
3aBVCMMOCTM OT BPEMEHM AN MPOEKLMN YCKOPEHWS, NPOEKLMM CKOPOCTU U KOOPAMHATbI
npv cBoOO4HOM NafeHun Tena no BEPTUKANM

1.6 CKOpOCTb paBHOMEPHOIO ABWKEHUS Tea Mo OKPYKHOCTWU. HanpaBrneHue ckopocTu.
dopmyna ans BbIYUCTIEHNUS CKOPOCTM Yepes paanyc OKPYXKHOCTU 1 nepuog obpalleHus:

27R
v="r.
T

LleHTpocTpemuTenbHoe yckopeHue. HanpaBneHune LeHTPOCTPEMUTENBHOTO YCKOPEHUS.
dopmyna ans BbIYNUCIIEHUA YCKOPEHMS:

2

a, \"
R
dopmyna, cBA3bIBaOLAsA NEPUOL U YacToTy obpalleHus:
1
V=—
T
1.7 Macca. lNnoTHocTb BewecTBa. Popmyna Ansi BbIMUCTIEHNS NIIOTHOCTY:
m
pP=
\%
1.8 Cuna - BekTopHas dusmndeckas BenuumHa. CrioxxeHue cun
1.9 AsneHne nHepumu. NMepsbin 3akoH HbtoTOHa

1.10 BTopow 3akoH HbtoToHa:

COHaI'IpaBﬂeHHOCTb BEKTOpa YCKOpEeHWUA Tela N BeKTopa Cuibl, p,eﬁcmyrom,eﬁ Ha Teno

1.11 Baanmopgenctaume ten. TpeTtuin 3akoH HbtoTOHa:

FZal = _Flaz

1.12 TpeHMe NOKOA N TPEHUE CKOJIbXEHUA. CDopmyna OnA BblYUCIIEHUA MoA4yINA CUInbl TPEeHUA
CKOJMbXXEeHUA:
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F,=u-N

1.13 Oedopmauus Tena. Ynpyrve n Heynpyrue aedopmMaumn. 3akoH ynpyrov gedopmaimu
(3akoH Nyka):

F=k-Al

1.14 BceMupHoe TaroteHve. 3akoH BCEMUPHOIO TArOTEHUS:

F=G.—Y—=

ml-mz
R?

Cuna TsxecTu. yCKOpeHI/Ie cBOOOAHOrO NageHus.
<Dopmyna AN BbIYUCTIEHUST CUTTbI TSXKECTU BOIM3K NOBEPXHOCTU 3emnu:

F =mg.

OswkeHve nnaHeT Bokpyr ComnHua. NepBas kocmuyeckas CKOpocTb. HeBecomocTb K
neperpysku

1.15 Mmnynbc Tena - BekTopHasa usmyeckas BenuumHa.
p=mv

Mmnynbc cuctembl Ten.
M3meHeHne umnynbca. Mimnynbc cunbl

1.16 3aKoH COXpaHeHuna nMmnyrnbca and SaMKHyTOVI CUCTEMBbI TEJT.
p =mV, + m,V, = const.

PeaktuBHOE aBwkeHue

1.17 MexaHuyeckasa pabdoTta. Popmyrna ns Bbl4UCHEHMS paboThbl CUMbI;

A= Fscosa.

MexaHnyeckas MOLLHOCTb:

1.18 KnHeTuyeckasi n noTeHumanbHas aHeprus.
dopmyna ansi BbIMUCTIEHUSA KUHETUYECKON SHEPrum:

Teopema 0 KUHETUHYECKON SHEPTUN.
dopmyna Ans BeMUCHEHNS NOTEHLMANbLHOW 3HEPTUU Tena, NOAHATOro Hag 3emMnen:

E, = mgh
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1.19

MexaHuyeckas QHeprua:
E =E+E,.

3akoH COXpaHeHud MeXaHn4Yeckom QHEeEprun. q)opmyna ana  3akoHa
MeXaHU4eCKomn QHEPIrnn B OTCYTCTBUE CUJT TPEHUA:

E = const.

I'IpeBpaLu,eHme MeXaHN4eCKon QHEepPrnn npun HannM4nm cunbl TPeHNA

COXpaHeHusA

1.20

MpocTble MexaHn3Mbl. "30M10Toe NPaBuUIo" MexaHuKW.
Pbiyar. MomMeHT cunel:

M = Fl.
Ycrnosue paBHoBeCHs pblyara:

Mi+Ma+..=0.

[NoaBWKHBIA U HENOABWKHBIA DIOKMN.

_ A'IOJ'ICBHHSI
KM npocTbiX MEXaHU3MOB, n= K

aTpaueHHAs

121

[asneHuve TBepgoro tena.
dopmyna anga BelYUCIEHUS] AABMEHWA TBEPAOro Tena:

[asneHue raza. ATmoccepHoe aaBrneHue.
MmapocTtaTnyeckoe faBneHne BHYTPU XUOKOCTH.
dopmyna and BblYUCTIEHUS AABNEHUS BHYTPU XUOKOCTU:

p =pgh+p,,

1.22

3akoH Mackans. MmopaBnuyeckuin npecc

1.23

3akoH Apxumeaa. Popmyna Ans onpeaeneHns BobiTankmBaroLllen cunol, 4eNCTBYIOLEN Ha

Teno, Norpy>XeHHoe B XXUAKOCTb UK ras:
I:Apx. = ng .

Ycnosue nnasaHusa Tena. NnasaHne CydoB 1 Bo3ayxonnaBaHue

1.24

MexaHuyeckme konebaHus. AMI'I.I'II/ITy,CI,a, nepunoa wn 4acrtorta KonebaHumn. dJopmyna,

1

CcBA3bIBAKOLLAsA YacToTy U nepuoa konebanun: V = T

1.25

MaTemaTu4ecknin U NPYXMHHBIA MasTHUKK. MNpeBpalleHne 3Heprumn npu konedarteibHOM
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ABWXEHUN

1.26 3atyxatoLime konebaHusi. BelHyxaeHHble konebaHus. Pe3oHaHc

1.27 MexaHun4yeckne BOSHbI. I'Ipop,oanble N nonepeyHblie BOJIHbI. [nvHa BOMHbI U CKOpPOCTb
pacnpocTpaHeHnA BOJIHbI:

A=Vv-T

1.28 3ByK. 'pOMKOCTb 1 BbicOTa 3ByKa. OTpaxeHue 3BYKOBOW BOSHbI Ha rpaHuLie ABYX cpep.
MHpasByK 1 ynbTpasByk

1.29 MpakTnyeckme paboTbl

VMamepeHne cpedHeln NoTHOCTU BELLEeCTBA; apXMMEOOBOW CUIbl; XECTKOCTU MPYXWUHbI;
KoadpbuLmMeHTa TPEHNS CKONBXEHUs; paboTbl CUMbl TPEHUS, CUIbl YNPYroCTH; CpeaHen
CKOPOCTU OBWKEHNS Bpycka No HaKNOHHOWM MIOCKOCTU; YCKOpeHus Bpycka npu ABWKEHUN
No HaKMoOHHOWN MNIIOCKOCTU; YaCcTOoTbl U nepuoaa konebaHnn maTemaTn4eckoro MaATHUKA,
YyacToTbl U Nepuoda KonebaHu NPYXMHHOrO MaATHUKA; MOMEHTA CUMbl, ENCTBYOLLIEro
Ha pblyar; paboTbl CUMbl YNPYrocTy Npu NOAbEME rpy3a C NOMOLLbIO HENOABMXKHOIO 6110Ka;
paboTbl CUMbl YNPYrocTu Npu nogbeme rpysa ¢ NoOMOLLbH NOABMKHOrO Grioka.
VccnenoBaHve 3aBMCMMOCTU apXMmMeoBOK Ccuribl OT 06 beMa Norpy>KeHHoM YacTu Tena u
OT NMOTHOCTM XXWUAKOCTU; HE3ABMCMMOCTM BblTanKMBatoLWen cumnbl OT Macchbl Tena; cunbl
TPEHUSI CKOMBXEHUS OT CWMbl HOpMarbHOro AaBMEHUS U OT poAa MOBEPXHOCTU; CUIbl
YMPYrocTu, BO3HMKAIOLEN B MPYXMHE, OT CTerneHn gedbopmaummn NpyXuHbl; YCKOPEHUs
Opycka OT yrna HakrnoHa Hanpasrsitowen; nepuoga (4actoTbl) konebaHui HUTSHOro
MasiTHVKa OT ANWHbI HATW; Neproaa KonebaHuii NPYXMHHOro MasiTHMKa OT Macchl rpy3a u
)KECTKOCTWU MPYXWUHbI; UCCNELOBaHNE He3aBUCMMOCTU nepuoga KonebaHui HUTSHOro
MasiTHVMKa OT Macchbl rpysa.

MpoBepka ycnoBusi paBHOBECKS pblyara

1.30 dunsnyeckmne ABneHus B npupoae: npuMepbl ABMWKEHUA C pa3fiM4HbIMU CKOPOCTAMU B
KMBOW U HEXWBOM npupoae, AencTeme cunbl TpeHna B npupoae n TexHuke, npunmebl 1
OTNMBLI, ABWkKeHWe nnaHeT CONHEeYHOM CUCTEMBI, peakTnBHoe [AOBWKeHUne XUBbIX
OpraHmM3mMoB, pbl4arn B Telie 4erioBeka, BJIiMAHUe aTmoccbepHoro 0aBMEHNs Ha >KMBOW
opraHmn3m, nraBaHue pbl6, BOCNpUATNUE 3BYKOB JKMBOTHbIMWU, 3eMIleTpACeHue,
cencMmnyeckmne BOJSHbI, LyHamMu, 3xo

1.31 TexHW4eckne yCTpOMCTBa: CNMOOMETP, AATYMKM MOJNIOKEHUS!, PACCTOSIHUA U YCKOPEHWs,
AVHaMOMeTp, TMOALWMHMKK, pakeTbl, pbl4ar, MOABWKHbIA U HEMNOABWXKHbLIA GOk,
HaKMOHHAasA MMOCKOCTb, MPOCTble MexaHu3Mbl B ObITy, cooblialolmeca cocyabl,
YCTPOMCTBO BOAOMPOBOAA, rMApaBnMYecKkuin npecc, MaHoMeTp, GapomeTp, BbICOTOMEP,
NOPLLIHEBOW HACOC, apeoMeTp, IXOIOT, UCMOMb30BaHNe YrbTPasByka B BbITY U TEXHUKE

2 TEMJIOBLIE ABNEHUA

2.1 OCHOBHblE MOMOXEHUST MOJEKYIIIPHO-KMHETUYECKON TEeopuu CTPOEHUs BeLlecTBa.
Mogenu TBepaoro, XXmMaKoro 1 ra3oobpasHoro coctTosiHMn BellecTsa. Kpuctannuyeckue m
amopdHble Tena

2.2 [ewxeHne vactuy BewectBa. CBA3b CKOPOCTU ABWKEHUS 4acTul, C TemnepaTypomu.
BpoyHoBckoe asuxeHne, anddysmns

2.3 CmaumBaHue 1 KanunnnapHble ABNEHUA

24 TennoBoe pacluMpeHne n cxatune
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2.5 TennoBoe paBHOBeECUKE

2.6 BHyTpeHHsia aHeprus. Pabota n Tennonepenaya Kak cnocobbl UBMEHEHNUSI BHYTPEHHEN
3Heprum

2.7 Buabl Tennonepenayun: TenNonNpoBOgHOCTb, KOHBEKLNSA, U3NydYeHue

2.8 HarpeBaHue n oxnaxgeHue ten. Konndectso TennoThl. YaenbHas TENNOEeMKOCTb:
Q=cm(tz- t1)

2.9 3aKoH CoXpaHeHus 3Heprum B TEMNJOBbLIX NpoLieccax. YpaBHEHWe TennoBoro 6anaHca:
Q1+Q2+...=0

2.10 WcnapeHne 1 koHaeHcauus. MIameHeHne BHYTPEHHE 3HEPriM B NpoLecce 1cnapeHus 1
KoHaeHcauun. KuneHue xugkocTu. YaenbHas Tennota napoobpa3oBaHus:

L9

m

2.11 BnaxHocTb Bo3gyxa

2.12 MnaeneHve n kpucTannusaumsi. MameHeHne BHYTPEHHEN 3Hepruu npu MnaBfieHUn U
KpucTannmsaumu. YaensHasi Tennota niasneHus:

7\‘ Q

m

2.13 BHyTpeHHsiA aHeprusa cropaHuvst Tonnvea. YaenbHas TennoTta cropaHusi Tonnvea:

q=—
m

2.14 MpuHuMnbl paboTbl TennoBbix ABuratenen. Kr4 tennosoro agpuraTens

2.15 MpakTnyeckue paboThbl

M3amepeHne yaenbHOM TENNOEeMKOCTU METaNNMNYECKOro LMnMHApa; KonunyecTsa TenmnoThl,
MOMy4YeHHOro BOAOM KOMHaTHOW TemnepaTtypbl (OUKCMPOBAHHOW MaccChbl, B KOTOPYHO
OnyLLEeH HarpeTbln UWNUHAP; KONM4ecTBa TENnoTbl, OTAAHHOrO HarpeTbiM LUAMHOPOM,
rnocrne OnyckaHus ero B BOAY KOMHaTHOW TemnepaTypbl; OTHOCUTENbHOW BMaXXHOCTU
BO34yXa; YAernbHOM TennoThl NnaBneHns noaa.

MccneposaHve U3MeHeHVs Temnepatypbl BOAbl MPU PasiNYHbIX YCIOBUSIX; SBIEHUS
TennoobMeHa nNpy CMeLLMBaHMN XONOAHON 1 ropsven BoAbl; NpoLecca ucnapeHus

2.16 dusmyeckme aBNeHNs B Npupoae: NOBEPXHOCTHOE HATSHXKEHME M KanunnsipHble ABMEHUs B
npupoae, KpucTannbl B npupoge, nanydenve CornHua, 3amMmep3aHue BO4OEMOB, MOPCKME
Opu3bl; 0Opa3oBaHmMe pockl, TyMaHa, UHesl, CHera

2.17 TexHWYeckMe YCTPOMCTBA: KanMWMMspbl, MPUMepPbl  UCMONb30BaHWS  KPWUCTAmmoB,
XKMIOKOCTHBIN TEPMOMETP, AaTyuK TemnepaTypbl, TEPMOC, CUCTEMA OTOMNMEHUsI [OMOB,
TUrPOMETpbI, NCUXPOMETP, NapoBast TypbuHa, ABUraTenlb BHYTPEHHENO CropaHus

3 AJIEKTPOMAIHUTHLIE ABJTIEHNA
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3.1 OnekTpusauus Ten. [1sa BMaa anekTpu4eckmx 3apsanos

3.2 B3aumopencTteue 3apsikeHHbIX Ten. 3akoH KynoHa

3.3 3aKOH COXpaHeHus1 aNeKTPUYECKOro 3apsaa

3.4 OnekTpuyeckoe none. HanpsbkeHHOCTb anekTpudeckoro nons. MNpuHumn cynepnosvunm

3MEeKTpUYECcKnx nonen (Ha kKa4yeCTBEHHOM YPOBHE)

35 Hocutenn ANEKTPUHECKUX 3apAaoB. HenctBre ANEKTPUYECKOIro nosnd Ha anekTpudeckne
3apaabl. npOBO,D,Hl/IKI/I N ON3INEKTPUKN

3.6 [MOCTOsIHHBIN  aneKkTpuyeckun Tok. [encTBusa anekTpuyeckoro Toka. Cwuna  Toka.
HanpsokeHue.

3.7 AnekTpuyeckoe conpoTusneHre. YaernbHoe aMeKTpMYeckoe ConpoTuBeHue:

3.8 3akoH Oma anst yyacTka anekTpu4eckomn Luenu:

3.9 MocnenosaTensHoe coeguHeHne NPOBOAHMKOB:

li=1U=U;1+ U R=R; +Ra.
MapannenbHoe CoeanHeHWe NPOBOAHVKOB PABHOMO COMPOTUBEHUS:

R,

Ui=Uxl=lh+l; R=—=.
1 2 1 2 2

CmMeluaHHble coeanHeHus npoBOAHNKOB

3.10 PaboTa 1 MOLWHOCTL 3M1EKTPUYECKOro ToKa.

A=U-1-tP=U"|

3.11 3akoH [xoyna-JleHua:

Q=P-R-t

3.12 OnbIT 3pcTtepa. MarHuTHOe none npsiMOro NPOBOAHMKA € TOKOM. JIMHUM MarHUTHOWM
NHAYKLMN

3.13 MarHuTHoe none NOCTOAHHOro MarHuTa. Bsanmogenctene NOCTOSIHHbIX MarHMToB

www.consultant.ru Crpanuua 25 us 27
HafeXHasa npaBoBas noaaep)ka


https://www.consultant.ru/
https://www.consultant.ru/

MNpwukas MuHnpoceewenns Poccun ot 09.10.2024 N 704
"O BHeCeHUM U3MEHEHUI B HeKOTOpble Npukasbl MUHUCTEPCTBa
npocseLyeHunst Pocc...

[okyMeHT npefoctasneH KoHcynbTaHTI0C
[ata coxpaHeHnusi: 20.03.2025

3.14 [encTerne MarHMTHOro Nons Ha NPOBOAHMK C TOKOM

3.15 OnbiTel Papages. ABneHne anekTpomMarHuTHom nHaykumn. MNpaswuno JleHua

3.16 MpakTnyeckme paboTbl

MiamepeHne 3neKTpUYECKOro COMPOTMBMEHUS PEe3NCTopa; MOLLHOCTU 3MEKTPUYECKOro
TOKa; paboTbl 3NEKTPUYECKOTrO TOKa.

MccnegosaHve 3aBMCMMOCTM CUNbl TOKa, BO3HUKAKOLWEro B MPOBOOHUKE (Pe3ncTopbl,
namMnouyka), OT HanpsPKeHWs Ha KOHLAX MPOBOLHWKA; 3aBMCMMOCTWU COMPOTUBIIEHUS OT
ONHbI NPOBOAHMKA, Njiowann ero nonepevyHoro cev4eHna n yaenbHoro cConpoTmuBreHuns.
MpoBepka npaBuna pfns 3MEeKTPUYECKOro HanpsbkeHWst npu  NocrnefoBaTeribHOM
COeaVHEHMN MPOBOAHUKOB; NpaBuna Ansi CUMbl 3NEKTPUYECKOro Toka Npu napannenbsHOM
COeAVHEHMN NPOBOAHUKOB (Pe3nUCTOpbI U flaMnoyka)

3.17 dusnyeckme SBNEHNUsI B MPUPOLE: INEKTPUYECKME SIBMEHMS B aTMOcdepe, 3NeKTPUYecTBO
)KMBbIX OpPraHM3MOB, MarHUTHoe nore 3emnu, Aperid NonocoB, pPoslb MarHUTHOMO MO
A5S1 XKM3HU Ha 3emrie, NonsipHoe cusiHue

3.18 TexHWYeckMe YCTPOWCTBA: 3NIEKTPOCKOM, aMnepmeTp, BOMbTMETP, peocTaTt, CYETYMK
SNEKTPUYECKOW  3HEpruM,  3NEeKTPOOCBETUTENbHble  Mpubopbl,  HarpeBaTenbHble
anekTponpuéopbl  (MPUMeEpPbI),  3NEKTPUYECKNE NPEeLOXPAHWUTENW,  3MEKTPOMarHuT,
anekTpoaBUraTernb NOCTOSTHHOrO TOKa, reHepaTop NOCTOSIHHOIO ToKa

3.19 SﬂeKTDOMaFHVITHbIe BOSHbI. LLkana ANIEKTPOMarHUTHbIX BOJ1H

3.20 JlyueBas mogenb ceeta. [NpsamonuHentHoe pacnpocTpaHeHne ceeTa

3.21 3akoH oTpaxeHus ceeTa. [1nockoe 3epkano

3.22 lNpenomneHune ceeTa. 3aKOH NperioMieHns ceeTa

3.23 Hucnepcusa ceeta

3.24 JInHza. Xopg nyyen B nuH3e. PoKkycHoe paccTosiHue NuH3bl. OnTudeckas cvuna fmH3bI;

D=1/F

3.25 ['nas kak onTudeckas cuctema. OnTudeckme npudopbl

3.26 MpakTnyeckue paboThl

MamepeHne onTuMyeckom cunbl  cobuparollern  NUH3bI;  (POKYCHOrO  pacCTOsIHUA
cobvpatoLLen NnH3bI (MO CBOMCTBY paBeHCTBa pa3MepoB nNpeameTa n nsobpaxeHus, korga
npegmeT pacnosioXeH B ABOMHOM (DOKyce), moKasaTens npefioMsieHms cTekrna.
VMccneposaHve cBoncTBa n3obpaxeHusi, MONy4eHHOrO C MOMOLLbI0 COBUpatoLLIEN NNH3bI;
NU3MEHEeHNs (OKYCHOIMO pPacCTOSAHUS [OBYX CIOXEHHbIX fWH3; 3aBUCUMOCTWU Yyrna
npefioMrieHnsa CBETOBOrO flyva OT yria nageHus Ha rpaHule "Bo3ayx - cTekno"

3.27 dusunyeckne aBneHus B npupoge: 3atmeHns ConHua u JlyHbl, LUBETa Ten, onTudeckune
sBrneHunst B atmocdepe (LuBeT Heba, pedpakuus, pagyra, MMpax)

3.28 TexHnyeckune yCTp0I7ICTBaZ O4KH, nepuckorn, q)OToannapaT, onTn4eckmne CBeToBOdbl

4 KBAHTOBBbIE ABJIEHNA

4.1 PapguoaktnBHocTb. Anbda-, 6eTa-, ramma-usnydeHus. Peakuum ansda- n 6eta-pacnaga
4.2 OnbiTel Pesepdopaa no paccesHuio anbga-vyactuu. NnaHetapHas mogens atoma
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4.3 CoctaB aToMHoro sgpa. aotonebl

4.4 Mepwvog nonypacnaga atoMHbIX S4ep

4.5 AnepHble peakumn. 3akoHbI COXpaHeHWsa 3apsA0BOrO M MacCcoBOro Ymcen

4.6 dusndeckme sBNeHWs B NpuUpoAe: €CTEeCTBEHHbIM PaguoaKTUMBHBIA (POH, KOCMUYECKue
nyyun, paguoakTUBHOE M3NyYeHue NPUpPOOHbIX MWHEepanoB, AEWUCTBUE PafMOaKTUBHBLIX
N3nNy4eHnin Ha opraHn3M Yeroseka

4.7 TexHnyeckne yCTpPOMCTBA: CNEKTPOCKON, MHAMBMAYamNbHbIA A03UMeTP, KaMepa BunbcoHa,

AOepHad 3HepreTuka

135) nyHkT 154 gononHuTb nognyHkToMm 154.2.9.1 cnepytowero cogepxaHusi:

"154.2.9.1. BOo3MOXHa KOpPEKTUPOBKa OOLLEro YMcra YacoB, pEKOMEHOOBaHHbIX ANA U3ydeHus npeameTa, C
y4eTOM MHOMBMAYArbHOro nogxofa obpasoBaTeribHbIX OpraHn3auui K yrinybrneHHOMY n3ydeHuio U3nKK, B pamkax
CobnaeHNst TMrMeHNYECKMX HOPMaTMBOB K HeAENbHOM 0bpa3oBaTenbHOM Harpyske.";
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