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NMNOACHUTEJIbHAA 3ANMUCKA

[Mporpamma no (@u3nKe Ha YPOBHE OCHOBHOIoO o6uero
obpasoBaHNs COCTaBfieHa Ha OCHOBE MOMIOXEHUW 1N TpeboBaHUN K
pesynsraram OCBOEHUSA Ha 6a30BOM YPOBHE OCHOBHOW
obpasoBaTenbHON nporpammbl, npeactaBneHHbix B PrOC OO0, a
TakXke C Yy4€ToM befepanbHoOM paboyen nporpamMmbl BOCMUTAHUS U
KoHuenuun npenogasaHus yyebHoro npegmeta «dnsmnka».

[Mporpamma no ((u3nKe Ha YPOBHE OCHOBHOIMO o6Luero
obpa3oBaHNsA COCTaBfieHa Ha OCHOBE MOSIOXKEHUN N TpeboBaHWn K
pesynsratam OCBOEHUS Ha 6a30BOM YPOBHe OCHOBHOW
obpasoBaTenbHON nporpammbl, npeactaBneHHbix B PrOC OO0, a
TakXKe C yyeToM hefepanbHoOM paboyen nporpamMmbl BOCMUTaAHUS U
KOHLenuMn npenogaBsaHns y4ebHoro npegmeta «Pusmnkar.

CopepxxaHne nporpamMmbl N0 U3MKEe  HanpaBneHoO Ha
dbopmMmpoBaHne ecTecTBEHHOHAY4YHON PaMOTHOCTM OOBy4aloWMXCa W
opraHm3aumio  n3y4eHns GU3NKN Ha [OeaTeNnbHOCTHOM OcHoBe. B
nporpaMmMe Mo U3NKE YYUTbIBAOTCA BO3MOXXHOCTU  Yy4eBHOro
npeameta B peanusaumn TpedosaHun ProC OO0 K nnaHMpyeMbIM
NMYHOCTHBIM N MeTanpegMeTHbIM pedynbTaTaM 006y4YeHns, a Takxe
MEXMNPEOMETHbIE CBA3M €CTECTBEHHOHAYYHbIX Y4eOHbIX NPEOMETOB Ha
YPOBHE OCHOBHOIO 06Lero o6pasosaHus.

[Mporpamma no pusnKe yctaHaeBnmMBaeT pacripeneneHne y4ebHoro
MaTtepuana no rogam obydeHusi (Mo Knaccam), npegnaraet NPUMEPHYO
nocnenoBaTefibHOCTb U3YYEHUs1 TEM, OCHOBaHHYIO Ha JIOrnMKe pasBuUTus
NPEOAMETHOINO COOEPXXaHUst W Yy4YeTe BO3PaCTHbIX OCOBEHHOCTEN
obyvaroLmxCs.

Mporpamma no @Qusnke paspabotaHa C LUENbl0 OKasaHUs
METOONYECKOWN MOMOLUN YHUTENO B CO3haHNN paboyen nporpamMmbl No
y4ebHOMY NpeameTy.

Pusnka ABNSETCA CUCTEMOOBPA3YIOLLNM ONA eCTECTBEHHOHAYYHbIX
y4eOHbIX NPegMeToB, NOCKOSIbKY (DU3NYECKME 3aKOHbI fieXXaT B OCHOBE
NPOLECCOB 1 ABMEHNI, U3YyHaEMbIX XUMUEN, BUOMOrMen, aCTPOHOMUEN 1
dusndeckon reorpadunen, BHOCUT BKMa4 B €CTECTBEHHOHAY4YHYHO
KapTUHY Mupa, NpegocTaBnaeT Hanbonee sicHble 06pasupbl NPUMEHEHNS



Hay4YHOro mMetofa no3HaHus, To eCTb crocoba nonyyvyeHnsa JOCTOBEPHbIX
3HaHWIN O MUpE.

OpHa 13 rmaeHbIX 3agay (r3nyYeckoro ob6pasoBaHnNA B CTPYKType
obuiero o6pasoBaHusi COCTOUT B DOPMUPOBAHUMN €CTECTBEHHOHAYYHON
FPaMOTHOCTU N MHTEpPECca K HayKe y 00y4varoLLmxcs.

N3y4eHne nsnkmn Ha 6a30BOM YpPOBHE npeanonaraeT osnageHne
cnegyowmmm KOMMNETEHTHOCTAMMU, XapakTepusyroLyMmm
€CTEeCTBEHHOHaY4HY0 rPaMOTHOCTb:

e Hay4HO OOBLACHATL ABNEHUS,

e OLEHMBATb U MOHUMATb OCOBEHHOCTN HAY4YHOIrO UCCea0BaHNS;

e WHTEPNPETMPOBATL [aHHble W  WUCNOMb30BaTb  Hay4Hble
AoKasaTenbCcTBa A1si Nony4eHns BbiIBOOB>.

Llenn wun3yvyeHnst GHuU3MKM  HaA YPOBHE OCHOBHOMO  06Lero
obpa3oBaHMA onpefeneHbl B KOHUEeNuun npenogasBaHna Yy4ebHOro
npegmeTta «dusnka» B o6pasoBaTenbHbIX OpraHm3auusx Poccumnckon
depepayunn, peanna3yrouwmx  OCHOBHble  obuieobpasoBaTesibHble
nporpamMmbl.

Llenn nay4eHuns onsnkn:

e npunobpeTeHne uHTEPECa W CTPeMNieHns oO0y4arwmxca K

HaY4YHOMY N3YYEHUIO MPUPOAbI, PasBUTNE UX MHTENNEKTYaNIbHbIX
N TBOPYECKNX CNOCOOHOCTEN;

e pasBuUTME MPEOCTaBNEHMA O Hay4YHOM MeToAe MO3HAHUSA U
dhopmnpoBaHmne nccnenoBaTenbCcKoro OTHOLLEHNSA K
OKPY>KatoLLMM SIBAEHUSAM,;

e (opmMMpOBaHME Hay4YHOr0 MUPOBO33PEHNSA KakK pesynbrata
N3YHEHNS1 OCHOB CTPOEHMS MaTtepum u  dyHOaMeHTaNbHbIX
3aKOHOB (PU3KKU;

o (opMUpOBaAHME NMPEACcTaBAEeHU O Ponn PU3NKK st passBuUTnA
OPYrnX €CTECTBEHHbIX HayK, TEXHUKN U TEXHONOMNI;

e pasBUTME MpeacTaBfeHMn O BO3MOXHbIX cepax OyayLien
npodeccnoHanbHON OesATEeNbHOCTWN, CBS3AHHOW C  (hU3NKoW,
NOArOTOBKA K JanbHENLWEMY OOY4YEHNIO B 3TOM HanpasieHUMN.



LlocTuxeHne 3Tux uUenenm nporpammbl MO (OU3MKE Ha YpPOBHE
OCHOBHOro obuero o6pasoBaHus 06ecrnevYnBaeTCs  pPeLUeHneEM
cnenyowmx 3anau:

e NPUOBPETEHNE 3HAHUMA O AUCKPETHOM CTPOEHUM BeLLecTBa, O
MEXaHNYECKNX, TEMNOBbIX, 3NEKTPUYECKUX, MAarHUTHbIX U
KBAHTOBbIX SIBJIEHUSIX;

e MNPUOBPETEHNE YMEHWUA OMUCbIBATb N OOBACHATH (DU3NYECKNE
SABMIEHNSA C NCMNOSIb30BaHNEM NOYHEHHbIX 3HAHWIA;

e OCBOEHME METOAOB PELUEHNSA MPOCTENLLUNX pacHETHbIX 3aday C
NCNONb30BAHMEM  (PUINYECKUX  MOLENEN, TBOPYECKUX U
NPaKTUKOOPUEHTUPOBAHHbIX 3a4avy;

e passuUTMEe YMeHUn Habnwopatb NPUPOAOHbLIE  SABMNEHUS W
BbINOJHATH OnbIThl, naéopaTopHble paboTbl n
9KCMNepuMeHTalbHble  UCCegoBaHNA € UCMNONb30BaHUEM
N3MepPUTENbHbBIX NPNOGOPOB;

e OCBO€HMe npuemMoB paboTbl C WHdDOPMaUMen GU3NYecKoro
CopepXXaHuns, BKMtOYas MHGoOpMauMlo O  COBPEMEHHbIX
OOCTMKEHUAX U3NKKN, aHamn3 1 KpPUTUYECKOoe oLeHMBaHne
NHGopMaLnN;

e 3HAKOMCTBO CO cdepamn npoecCcnoHanbHON OEATENBHOCTN,
CBSI3@aHHbIMM C (OU3MKOWN, N COBPEMEHHbLIMU TEXHOMOMMAMN,
OCHOBaHHbIMW Ha OOCTUXXEHUAX (PN3NYECKON HayKM.

O6bLuee 4ncno YacoB, PeKOMEHAOBAHHbBIX ONS1 U3YyYeHUs (OUSNKK
Ha 6a30BOM ypoBHe, — 238 4acoBs: B 7 Knacce — 68 4acos (2 4aca B
Hepgento), B 8 Knacce — 68 4acoB (2 yaca B Hegento), B 9 knacce — 102
yaca (3 yaca B Hefento).

[Mpepnaraembi B nporpamme rno dusnke nepeyveHb n1abopaTopHbIX
paboT N ONbITOB ABASETCS PEKOMEHAATENbHbLIM, YYnTeNb AenaeT Bbl6op
npy npoBegeHnn nabopaTopHbiX pPaboT M OMbITOB C  YYETOM
NHANBUAYaNbHbIX ocobeHHOoCTeN obyyaroLmxcs, cnucka
9KCMEpPUMEHTANbHbIX 3afaHunii, npegnaraemMblX B pamKax OCHOBHOMO
rocydapCTBEHHOIO aK3ameHa no pusunke.



COAEPXAHUE OBYYEHUA

7 KJITACC
Pdusunka n eé posb B NO3HAHMMN OKpPYXKaroLwero mupa.

dnznka - Hayka O npupope. AsneHus npupopdbl. Pusnyeckne
ABNEHNS: MeXaHW4YecKue, TensnoBble, JNEKTPUYECKNE, MarHUTHbIE,
CBETOBblE, 3BYKOBbIE.

dunsnyeckne BennYUHbL.  I3mepeHne  PU3NYECKUX  BeENYUH.
dnanyeckue npuéopsbl. [lorpelwlHOCTbL u3aMepeHun MexayHaponHas
cucTtemMa eguHu,

Kak ¢unsnka n ppyrue ecTeCTBEHHblE HayKu M3y4HatoT npupogy.
EcTecTBEHHOHAy4YHbI METOA MO3HaHUA: HabnogeHne, nocTaHOBKa
Hay4YHOro BOMNPOCa, BblOBUXXEHME IMNOTE3, 3KCMNEPUMEHT MO NpoBepKe
rmnoTes, oobscHeHNe Habngaemoro aeneHnsa. OnucaHne uanyeckKnx
SABNEHNI C NOMOLLbIO Moaenen

HdemoHcTpayunn.

1. MexaHun4yeckue, TennoBble, 3NIEKTPUYECKNE, MarHuTHble,
CBETOBbIE ABJIEHNS.

2. duanyeckne npubopbl K npouenypa MNpPsAMbIX WU3MEPEHUN
aHanorosbIiM 1 LINPPOBbLIM MPUGOPOM.

JlabopaTopHbie paboTbl U OMbIThbI.

1. OnpepneneHne LeHbl OeneHns WKanbl UISMepUTensLHOro npuoopa.

N3mepeHne paccTosiHWiA.

N3mepeHne ob6bema XXugKocTtu n TBEpPAOIro Tena.

OnpepgeneHne pa3mepoB Masbix Ten.

N3mepeHne TemnepaTtypbl NPU  MNOMOLUM  >XMOKOCTHOro
TEPMOMETPA 1 JaTymka Temneparypsbl.

6. [NpoBeneHne nccnegoBaHnsa No NPOBEPKE MMNOTE3bl: AANIbHOCTb
noneta wapuka, 6pOLEHHOro ropu3oHTanbHO, TeM 60rblue,
4Yem OOJbLUE BbiCOTa MycKa.

NMepBOHa4asnbHble CBEAEHUS O CTPOEHMU BellecTBa.

CTpoeHue BelwlecTBa: atoMbl U MOMEKYMbl, UX pa3mepbl. OnbIThbl,

AOKasblBaloLe OUCKPETHOE CTPOEHNE BELLIECTBA.
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IBmxeHne yacTtuy BelwecTtBa. CBA3b CKOPOCTU ABUXXEHNSA HYacTul,
C TeMnepaTypou. BpoyHoBCKOe OBVKEHME, andpdysns.
B3anmogencrtemne 4yacTuy, BelecTsa: NPUTSXKEHNE N OTTaNKUBaHME.

ArperaTHble COCTOSIHMS BeLeCcTBa: CTPOEHNE ra3oB, XXNOKOCTEN U
TBepAbIX (Kpuctannmyecknx) Ten. BsammocBssb Mexay CBOWCTBaMU
BELLEeCTB B pa3HbIX arperaTHbIX COCTOSIHUAX n NX
aTOMHOMONEKYNSAPHbIM ~ cTpoeHneM.  OCOBeHHOCTU  arperaTHbIX
COCTOSHMIN BOAbI.

HAdemoHcTpaynn.

1. HabniogeHne 6poyHOBCKOrO ABVKEHUS.

2. HabnmopgeHvne gndpdysun.

3. HabniogeHne sBneHnin, OOBACHAIOLNXCA MNPUTSXXEHUEM WA

oTTaIKnBaHMEM YacTuL, BELLLECTBA.

JlabopaTtopHbie paboTbl U OMNbIThI.

1. OueHka gunameTpa atoMa MeTogOM PsAoB (C UCMOMb30BaHMEM

doTorpacui).
OnbITbl N0 HAGAOAEHMIO TEMMOBOIO pacLUMPEHNs ra3os.
OnbITbl MO OGHapy>XeHUO OENCTBUA CUST  MOMEKYNSIPHOIO
NPUTSKEHWS.
ABv>XeHue n B3aumopeunucTeue Ten.

MexaHn4yeckoe pOBMXKeHMe. PaBHOMepHOe W HepaBHOMEPHOE
aBmxkeHne. CkopocTb. CpegHsasi CKOpPOCTb Mpu  HepaBHOMEPHOM
OBV>XeHUN. PacyeT nyTn n BpeEMEHN OBVXEHUS.

ABneHne wunHepuun. 3akoH uHepuun. Blaumopencteme Ten Kak
npyyMHa WU3MEHEHUS CKOPOCTU [fOBMXeHus Ten. Macca kak Mepa
NHepTHOCTM Tena. [lnoTHocTb BewectTBa. CBA3b MAOTHOCTM C
KONNYECTBOM MOJSIEKYN B eAnHMLE OO6beMa BELLECTBA.

Cvna Kak xapakTepucTtuka B3anmogenctsus ten. Cuna ynpyrocTu
N 3akoH [yka. VIamepeHune cunbl ¢ NOMOLLLIO ANHaMOMeTpa. fABneHne
TArOTEHMS N cuna TsxecTu. Cuna TSXXecTu Ha gpyrux nnaHetax. Bec
Tena. HesecomocTb. CnoxkeHne cus, HanpasfieHHbIX N0 OQHOW MPSIMOW.
PaBHopgencTBytowasa cun. Cuna TpeHusi. TpeHne CKOMbXEHNA 1 TPeHne
nokosi. TpeHne B Npupoge 1 TEXHUKE.

HdemoHcTpayun.



HabntogeHne mexaHn4eckoro ABM>XeHus Tena.

3amepeHne CKopoCTN NPAMOSMHENHOIO ABVXEHWS.

HabnogeHne aBneHnst tHepLun.

HabnogeHne nameHeHnst CKOpoCTn Npuv B3anMO4encTsum Ten.

CpaBHeHMe macc rno B3anMogencTBumio Ter.

. CnoxeHwe cun, HanpasfeHHbIX MO OQHOW NPSIMOA.
ﬂaGopaToprle paboTbl U OnbIThl.

1. OnpepgeneHne CKOPOCTN PaBHOMEPHOrO ABWKEHUS (Llapuka B
XKUAKOCTWN, MOLENN 3NEKTPUYECKOrO aBTOMOBUNS 1 Tak gasnee).

2. OnpegeneHne cpegHeEN CKOPOCTU CKOMbXXEHUA O6pycka unnm
LLapmkKa no HaKIOHHOW MSIOCKOCTMW.

OnpepgeneHne NNOTHOCTN TBEPLOro Tena.
OnbITbl,  OEMOHCTpUpYHOLLUME  3aBUCUMOCTb  PaCTs>KEHUs
(nedopmaunm) NPy>KUHbI OT NPUAOXKEHHOWN CUTbI.

5. OnbITbl, OEMOHCTPUPYIOLLME 3aBUCMMOCTb CWUfbl  TPEHUS
CKOSIbXXEHUs1 OT Beca Tena M xapakTepa corpukacaroLmnxcs
NOBEPXHOCTEN.

JAaBneHuve TBEPAbIX TEN, XKUAKOCTEN U ra3oB.

HaeneHne. Cnocobbl YMEHbLUEHNA W YBEIUYEHUS [LaBNEHUS.
HaBneHne rasa. 3aBUCUMOCTb [daBfeHna rasa oOT o06bema,
Temnepatypsbl. [lepegaya gasneHna TBepabIMU Tenamn, XXUOKOCTAMU U
rasamun. 3akoH [lackans. lNHeBMaTudeckne MallnHbl. 3aBUCUMOCTb
OAaBNEHNs >XUOKOCTU OT mMy6uHbl. [MopocTaTMyecKun napagokc.
Coob6watowmecs cocygpl. [mgpaBnnyeckme MeXaHn3Mmbl.

ATmoccepa 3emnu un  atMocdepHoe pasneHue.  [puynHbl
CYLLECTBOBaHMS BO3ayLHOM o6onodkn 3emnn. OnblT Toppudennn.
N3mepeHne aTtmoccepHOro paasneHus. 3aBUCUMOCTb aTMOCdEepHOro
AaBneHnsa OT BbICOTbl Hag ypoBHeEM Mops. [Npnbopbl ona namMepeHus
aTMOC(epHOro gaBfeHus.

[enctene >XUOKOCTU W rasa Ha MNOrpy>XeHHoe B HUX Teno.
BeiTanknsarowas (apxumenosa) cuna. 3akoH Apxumega. lNnasaHue Ten.
BosgyxonnasaHue.

HAdemoHcTpayun.
3aBNCUMOCTb aBfeHNs ra3a oT TeMnepaTypbl.
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[Mepenadva naBneHns >XUOKOCTbIO U ra3oMm.

Coob6warowmecs cocygpbl.

[napasnuyeckunin npecc.

[MposiBneHne fencTens aTMoCepHOro AaBneHns.

3aBNCMMOCTb BbITaNKUBaKOLLEN CUSbl OT 06bEMA MOrpPy>XEHHON
4YacTu Tena n NAOTHOCTU XXNOKOCTH.

7. PaBeHCTBO BblTankmMBaloLeNn CUbl BECY  BbITECHEHHOW
XKUOKOCTW.

8. YcnoBme nnaBaHWA Ten: nfaaBaHWe WAn MNOrpy>xeHne Ten B
3aBNUCUMOCTM OT COOTHOLLEHWNS NAOTHOCTEN TeNa 1 XXUOKOCTH.

JlabopaTopHbie paboTbl U OMNbIThI.

1. VlccnegoBaHne 3aBUCUMMOCTW Beca Tena B Boge OT OO6bEMA
NOrpy>XEHHOWN B XXNOKOCTb YacTu Tena.

2. OnpegenexHne BbITankuUBalOLLEN CWnbl, OEWCTBYIOLLEN Ha Teno,
NOrpy>XEHHOE B XXUOKOCTb.

3. lNposepka HEe3aBUCKMMOCTU BbITa/IKMBAOLLEN CWU-bl,
OENCTBYIOLLEN Ha TENO B XXNOKOCTU, OT MaccChbl Tena.

4. ONbITbl, OEMOHCTPUPYIOLWME 3aBUCUMOCTb BbITaASIKMBAIOLLEN
CWnbl, OEWUCTBYIOWEN Ha TEeNO B >XWOKOCTW, OT OOBEMa
NOrpy>XEHHOM B >XMOKOCTb YacTu Tena un OT MAOTHOCTU
XKUOKOCTW.

5. KOHCTpynpoBaHMe apeoMeTpa UMM KOHCTPYMpOBaHUE NOOKU U
onpeneneHne eé rpy3onogbEMHOCTN.

Pa6oTta n MOLWHOCTb. DHEeprus.

MexaHunyeckaa paboTta. MOLWHOCTb.

[MpocTble MexaHu3Mbl: pbldar, Of0K, HaKMOHHAasi MNJIOCKOCTb.
[MpaBuno paBHoBecusa pbldara. [pumMeHeHne npasuna paBHOBECUS
pbldara K O6510Ky. «30/0TOoe MpaBuno» MexaHuku. KoadhduumeHt
nonesHoro gencteus (ganee — Kr1[) npocTbix mMexaHn3moB. [MpocTbie
MEXaHN3Mbl B ObITY U TEXHUKE.

MexaHn4veckas aHeprna. KuHeTuyeckas M noTeHumanbHas
aHeprua. [lpeBpalieHne oOOHOroO BMAA MEXaHU4YeCKOW 3Heprum B
OpYyron. 3aKOH COXPaHEHNs1 HEPIN B MEXAHNKE.

HdemoHcTpayun.
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1. [1lpuMepbl NPOCTbIX MEXAHN3MOB.

JlabopaTopHbie paboTbl U OMNbIThI.

1. OnpegeneHne paboTbl CWbl TPEHWA MNpU  PaBHOMEPHOM
OBV>XEHUN Tena rno ropn3oHTanbHOW NOBEPXHOCTN.

2. WccnepoBaHue ycnoBuin paBHOBECUS pblyara.

3. NlamepeHmne K1 HakKnoOHHOW NAOCKOCTN.

4. VI3y4yeHune 3aKoHa COXpaHeHNss MeXaHN4YeCKOWN 3HEPIUN.
8 KJIACC

TennosBble ABNIEHUS.

OCHOBHbIE  MOMOXEHUSI  MONEKYNAPHO-KUHETMYECKON  Teopumn
CTpOeHNsa BellecTBa. Macca u pasmepbl aToOMOB U Monekyn. OnbIThbl,
NOATBEPXKAAOLLME OCHOBHbIE MOMIOXKEHNA MOSIEKYNSAPHOKMHETNYECKOM
Teopuun.

Mogenn TBEpOOro, >XWOKOro W ra3oobpasHOro COCTOSHUN
BewecTBa. Kpuctannmndeckne n amopgHole tena. O6bscHeEHNE CBONCTB
ra3oB, >XUOKOCTEM W TBEPAbLIX TeN Ha OCHOBE MOMIOXXEHUN
MONEKYNSAPHO-KNHETN4Yeckon Teopun. CmaymBaHne W KanuinsipHble
ABNEHNS. TennoBoe pacLUMpeEHNEe 1 cxxaTume.

Temnepatypa. CBa3b TemnepaTtypbl CO CKOPOCTbKO TEennoBOro
OBWKEHNA YacTtuy. BHyTpeHHsss 3Heprus. Cnocobbl  N3MEHEHUs
BHYTPEHHEN 3Hepruuv: Tennaonepegada N coseplueHne paboTbl. Buapl
Tennonepenadn: TennonpoBOAHOCTb, KOHBEKLNSA, U3NYyHEeHMe.

KonnyectBo Tennotbl. YAenbHas TEMIOEMKOCTb BellecTBa.
TennoobmeH 1 TennoBoe paBHOBeCKE. YpaBHeHMe Tennosoro 6anaHca.
[MnaBneHne n oTBepOEBaAHNE KPUCTANNIMYECKNX BELLECTB. YOenbHas
Tennota nnaseneHua. lNapoobpasoBaHne u KoHaeHcaums. VicnapeHue.
Kunenne. YpenbHaa Tennota napoobpasoBaHus. 3aBUCUMOCTb
TemMnepartypbl KUMEHUS OT aTMOCEPHOro AaBfieHus.

BnaxxHocTb BO3ayXxa.

DHeprus Tonnmea. YaoenoHasa TennoTta CropaHusi.

MpuHumnbl paboTtbl TennoBbix Aasuratenein Kr1L Tennosoro
apuratens. Tennosble gsuraTenu 1 3almTa OKpy>XaroLLen cpeapl.

3aKOH COXpaHeHUs 1 npeBpaLleHNsa 3SHeprmm B TEenoBbIX
npoLeccax.



HdemoHcTpayunn.

1.
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HabniogeHne 6poyHOBCKOro ABUXKEHUS.

HabniogeHne gndgysunmn.

HabnogeHne aBneHnin cMa4mBaHns U KanwuinsipHbIX ABEHNNA.
HabniogeHne TennoBoro paclumpeHns Ten.

N3meHeHne paBneHuss rasa npu  U3MEHEHUM OObEMa WU
HarpesaHun NN OXNaXkKaeHWN.

[MpaBuna namepeHnss Temneparypsbl.

Buabl Tennonepegayn.

OxnaxkgeHne npu coBepLueHnn paboThl.

HarpeBaHune npun cosepLleHnn paboTbl BHELLUHUMW CUMaMW.

10. CpaBHeHMe TEeNNOEMKOCTEN Pa3NNYHbIX BELLECTB.

11. HabnogeHne KuneHus.

12. HabniogeHne nocTosiHCTBa TeMNepaTypbl NPy NiaBneHnn.
13. Mogenu TennoBbIX Apuratenen.

JlabopaTopHbie paboTbl U OMbIThI.

1.

OnbITbl MO OGHapy>XeHUO OENCTBUA CUST  MOMEKYNSIPHOIO
NPUTS>KEHNS.

OnbITbl MO BbIPALLMBAHUIO KPUCTaN/IOB NOBAPEHHOW CONu Mnn
caxapa.

OnbITbl MO HabGNOOEHWO TENNIOBOrO pacLUMpPeHns rasos,
XKUAOKOCTEN N TBEPAODBIX TEN.

OnpepeneHne gaeneHus Bo3gyxa B 6anfoHe wnpuua.

OnbITbl, AEMOHCTPUPYOLME 3aBUCUMOCTb OaBfieHUs1 BO34yXxa
OT ero o6bEMa 1 HarpeBaHus NN OXNaXKAEHUS.

[MpoBepka rmnoTesbl NMMHENHOW 3aBUCMMOCTU OJIMHbI CTONOMKa
XXKNOKOCTN B TEPMOMETPUHECKON TPYOKe OT TeMnepaTtypsbl.
HabniogeHne WN3MEHEHUs1 BHYTPEHHEW 3Heprum Tena B
pesyneraTte Tennonepenayn n padoTbl BHELLHMUX CUN.
VccnepoBaHue sBneHuMst TennoobMeHa npu  CMELUnBaHUK
XONMoAHOW 1 ropsiyen Bofpbl.

OnpepneneHne KonuyecTsa TEMMOTbl, NONYYEHHOrO BOLOW Mpwu
TENNOOOMEHE C HarpeTbiM METANNTMYECKNM LINTNHOPOM.

10. OnpegeneHne yaenbHOM TENMOEMKOCTM BeLLeCTBa.



11. VlccnepgoBaHune npouecca nucrnapeHus.

12. OnpeneneHne OTHOCUTENbHON BAXXHOCTN BO34yXa.

13. OnpepneneHne yaenbHom TenoThl NiaBneHns nbaa.

INeKTpu4yeCcKne n MarHUTHble SIBJIEHUSI.

dnekTpusaums Ten. [lBa poga  3feKTpUYEcKUx — 3apsifos.
BsanmopencTtaune 3apsxkeHHbIX Tes. 3akoH KynoHa (3aBUCUMOCTb CUsbl
B3aUMOAENCTBNSA  3apPSKEHHbIX Ten  OT  BeNn4YMHbl  3apsigoB U
PacCTOAHNA MeXay Tenamm).

2nekTpnyeckoe nose. Hanps>KEHHOCTb 3NEKTPUYECKOrO MNOJS.
[MpuHUMN cynepno3vuun 3NeKTpUYeCKUX nonen (Ha KadyeCTBEHHOM
YPOBHeE).

Hocutenun ANEKTPUYECKNX 3apsnoB.. DNeMeHTapHbIN
anekTpuyecknin 3apsg. CtpoeHne atoma. [NNpoBOAHUKN N ANINEKTPUKMA.
3aKOH COXpaHeHUs1 ANEKTPUYECKOro 3apsiaa.

ONEKTPUYECKUN TOK. YCNOBUS CYLLECTBOBaHUS 3NEKTPUHECKOrO
TOKa. ICTOYHUKN MOCTOSAHHOrO ToKa. [JeNCTBUS aNMeKTpUYeCcKOoro Toka
(TennoBoe, XMMUYECKOEe, MarHUTHOE). DIEKTPUYECKNIA TOK B XKNOKOCTSAX
N rasax.

AnekTtpunyeckasa uenb. Cunna Toka. INeKTpUYECcKoe HanpsikeHue.
ConpoTtuBneHne npoBOAHVKA. YOenbHOe COMNpOTUB/IEHNE BellecTsa.
3akoH Oma gnsa yyactka uenu. locnegosaTtenbHOE U napasnfenbHoe
coefINHEHVE NMPOBOOHVKOB.

PaboTa 1 MOLLHOCTb aNeKTPUYECKOro Toka. 3akoH [xoynsa-JleHua.
DNEeKTpNYECKNE LieNn 1 NOTPEBUTENN INEKTPUYECKON SHEPIN B ObITY.
KopoTKoe 3amMbIKaHue.

[MoCTOSAHHbIE MarHUTbl. B3ammopencTsne MOCTOAHHbLIX MarHUTOB.
MarHuTHoe none. MarHuTHoe nosie 3eMNN U ero 3Ha4YeHne LS XKU3HU
Ha 3emne. OnbIT OpcTega. MarHUTHOE NONe ANEeKTPUYECKOro TOKa.
[MpuMeHeHe aneKTPOMarHnMToB B TexHuKe. [JencTBMe MarHMTHOro nons
Ha MPOBOOHWK C TOKOM. JfekTpoasuratelb MNOCTOSAHHOroO ToKa.
icnonb3oBaHne anekTpoaBuratTenen B TEXHUYECKUX YCTPONCTBaxX N Ha
TpaHcnoprTe.

OnbiTol  ®Papagesn. SBneHne  ANEKTPOMArHUTHOW  MHAOYKUUN.
Mpasuno  JleHua.  InekTporeHepatop. Cnocobbl  nofayyveHus



ANEKTPUYECKON 3HEeprun. ONeKTPOCTaHuunm Ha BO306HOBNSEMbIX
NCTOYHNKAX SHEPTUWN.
HAdemoHcTpayun.

17.
18.
19.
20.
21.
22.
23.
24.

25.

InekTpusaums Ten.

[lBa poga 9nekTpuyeckux 3apsgoB UM B3auMOAENcTBue
3apPsKEHHbIX TEN.

YCTpOMNCTBO 1 OENCTBME 3NEKTPOCKONA.

nekTpocTaTndeckasi MHOYKUnS.

3aKOH COXpaHEHNS ANEKTPUYECKMX 3apsaoB.

[MpOBOOHVKMN 1 OUINEKTPUKMN.

MopaennpoBaHue cunoBbIX IMHNIN NEKTPUYECKOrO MOns.
CTOYHNKN NOCTOSAHHOIO TOKa.

LlencTena anekTpn4ecKoro Toka.

. ONEKTPUYECKININ TOK B XXNOKOCTN.

.[asoBbln pa3psga.

. IamepeHne cunbl Toka amnepmMeTpomMm.

. IamepeHne anekTpmnyeckoro Hanps>XKeHnst BONLTMETPOM.

. PeocTat n marasuH conpoTumsieHui.

. Bzaumopencreme NoCTOAHHbIX MarHUTOB.

.MopenupoBaHne HEBO3MOXXHOCTW  pasfeneHusi  noscoB

MarHuTa.
MopenupoBaHne MarHUTHbIX Nofen NOCTOAHHbIX MarHUTOB.
OnbIT OpcTena.

MarHuTHoe none Toka. DNEeKTPOMarHuT.

[encTane MarHUTHOro nons Ha NMPOBOLHMK C TOKOM.
dnekTpoapuratenb NOCTOAHHOIO TOKa.

iccnepoBaHune sBReHns anekTpoMarHUTHON MHOYKLUNN.

OnbiTbl ®apages.

3aBUCUMOCTb HanpasfneHnss MHAYKUMOHHOIMO TOKa OT YC/I0BUIA
€ro BO3HVUKHOBEHUA.

DNIeKTporeHepaTop NOCTOSAHHOIO TOKa.

JlabopaTtopHbie paboTbl U OMNbIThI.

1.

OnbITbl NO HabNOAEHUIO ANEKTPpU3aunn Ten I/IH,D,yKLI,VIe|7I n npu
COMNPUKOCHOBEHUN.



10.

11.

12.

13

15.

16.

17.

18.
19.

VccnepoBaHue OencTaus aNeKTPUYEeCcKoro rnoss Ha NPOBOAHUKN
N ONANEKTPUKN.

Cb6opka 1 npoBepka paboTbl ANEKTPUHECKOWN LIENN NOCTOAHHOIO
ToKa.

3mepeHne n perynmpoBaHne Cunbl ToKa.

3amepeHne n perynmpoBaHne HanpsXeHus.

ccnepoBaHue 3aBUCMMOCTU CUMbl TOKa, WAOYLIEro 4epes
pPe3nCTop, OT COMPOTUBEHNA PE3NCTopa W Hanps>KeHUst Ha
pe3ncTope.

OnbITbl, OEMOHCTPUPYOLWME 3aBUCMMOCTb QNEKTPUYHECKOrO
COMPOTMBNEHNA MPOBOAHMKA OT €ero AJWHbl, niowagn
NonNepeYHoro ceveHns U maTepuana.

[MpoBepka npasnna CNOXXeHns HaNPS>XeHU npu
nocnenoBaTefibHOM COeANHEHNN OBYX PE3NCTOPOB.

[MpoBepka npasuna Ans Cuabl TOKa MNpu  NapannefnbHOM
COE€AVNHEHNN PESNCTOPOB.

OnpepneneHne paboTbl ANEKTPUHECKOrO TOKa, MOYLEero 4epes
pe3ncTop.

OnpepeneHne MOLWHOCTU 3NEKTPUYECKOro TOoKa, BbloensiemMomn
Ha pe3ncTope.

ccnepoBaHue 3aBUCMMOCTU CUMbl TOKa, WAYLIEro 4epes
NaMroYKy, OT HaNPs>XeHUs1 Ha HeN.

. Onpepenexne K[ HarpeBaTens.
14,

iccnepgoBaHne MarHUTHOrO B3aUMOLENCTBUSA  MOCTOSIHHbIX
MarHuTOB.

N3yyeHne MarHUTHOro nofis MOCTOSIHHbIX MAarHUTOB MNpu KX
obbegMHeHUN 1 pasgeneHnn.

NccnepoBaHne OencTBUSA NEKTPUYECKOrNO TOKA Ha MarHUTHYIO
CTPENKY.

OnbIThl, AEMOHCTpUpYyoLwme 3aBNCMMOCTb cunbl
B3aUMOAENCTBNSA KaTyLLKN C TOKOM U MarHuTa OT CWUSbl ToKa "
HanpaBfeHNsa ToKa B KaTyLLKe.

N3y4veHne nencremnsa MarHUTHOIO Nosist Ha NPOBOLHMK C TOKOM.
KoHCcTpyunpoBaHne n nayvyeHmne paboTbl NeKTpoaBuraTens.



20. NamepeHune KI1[, anekTpogsuratenbHOM YyCTaHOBKM.
21.0NbITbl MO  WCCNEAOBAHUID  SBNEHUS  3NEKTPOMarHUTHOM
NHOYKUUW: nccnegosaHne N3MeHeHun 3Ha4eHnsa 1 HanpasneHuns
NHAYKUMOHHOIO TOKa.
9 KJIACC

MexaHun4yeckue siBlieHuUs.

MexaHndeckoe pBumxeHue. MaTtepnanbHaa Toyka. Cucrtema
oTc4yéta. OTHOCUTENBHOCTb MEXAHWYECKOro ABWXeHusi. PaBHOMepHoe
NPAMOSIMHENHOE  OBVDKEHUE. HepaBHOMEpPHOE  NPSIMONNHENHOE
apmxeHne. CpegHsass UM MMHOBEHHasi CKOpPOCTb  Tena  npu
HepaBHOMEPHOM ABV>XEHUN.

YckopeHne. PaBHOYCKOpPEHHOE  MPSIMOIMHENHOE  OBWXKEHUE.
CsobopgHoe nageHune. OnbITbl lanunes.

PaBHOMepHOe [OBWMXEHME MO OKpPY>XHOCTW. [lepuog m 4acTtoTta
obpalleHna. JlnHenHaa n yrnosasi CKOpoCTU. LleHTpocTpemuTenbHoe
YCKOpEHMe.

[MepBbin 3akoH HbloTOHA. BTOpon 3akoH HbloToHa. TpeTuin 3akoH
HetoToHa. [NpuHumMn cyneprno3nummn cus.

Cuna ynpyroctn. 3akoH [yka. Cwuna TpeHus: cuna TpeHus
CKOJIbXXEHUs1, cuna TpeHNA NoKos, Apyrne Buabl TPEHUA.

Cuna TAXEeCTM W 3aKOH BCEMUPHOINO TArOTEHUS. YCKOpeHue
csobogHoro nageHus. [sumxeHue nnaHeT Bokpyr ConHua. [lepsas
KOCMMYecKasi CKOpOCTb. HeBECOMOCTb 1 NeperpysKu.

PaBHOBecue wmaTepuanbHOM ToYKW. ABGCOMTHO TBEPLOE TEeno.
PaBHOBecue TBEPOOro Tena C 3akKpenIEHHON OCblo BpalleHusi. MOMeHT
cunbl. LleHTp TsxecTn.

Nmnynec Tena. MIsmeHeHne wmMmnynbca. VMnynbCc cunbl. 3akoH
COXpaHeHns umnynbca. PeakTuBHOE OBUXXEHUE.

MexaHn4yeckas pabota u MoOwWHOCTb. PaboTta cun TaxecTn,
ynpyroctun, TpeHnsa. Ceasb aHeprun 1 padoTbl. [NoTeHumanbHas aHeprus
Tena, NOOHATOrO Haf MOBEPXHOCTLIO 3eMnun. [loTeHuuanbHas aHeprus
coxarton npyxXuHbl. KnuHetndeckas aHeprusi. Teopema O KMHETUYECKOWN
SHEPrnn. 3aKoH COXPaHEeHNss MEXAHNYECKOWN SHEPIUN.

HdemoHcTpayunn.



8.
9.
10.
11.
12.
13.

14.
15.
16.

HabnogeHne MexaHU4eckKoro ABWKEHWUS Tena OTHOCUTESIbHO
pPasHbIX TeN OTCHETA.

CpaBHeHMe nyTen N TPaeKTopUN ABVXKEHWUS OOHOMO U TOro Xe
Tena OTHOCUTENbHO pasHbIX TeN OTCYETa.

N3mepeHne CKOpPOCTM N YCKOPEHUS  NPSAMOSIMHENHOIO
OBVKEHNS.

NccnepoBaHue npn3HakoB paBHOYCKOPEHHOIO ABUXKEHUS.
HabniogeHne OBmxeHnsa tena no OKpy>XHOCTN.

HabnogeHne MexaHU4ecKnx SBMEeHUr, NPOUCXOAALMNX B
CUCTEME OTCHETA «lenexka» TnMpu €€ paBHOMEPHOM W
YCKOPEHHOM OBWXXEHNN OTHOCUTENBbHO KabuHeTa hranki.
3aBNCUMOCTb YCKOPEHUSI Tena OT MaccChbl Tena N AenCTBYHOLEN
Ha Hero cunbl.

HabntogeHne paBeHCTBa CUl Npy B3anMOAeNCcTBnmM Ten.
I3meHeHne Beca Tena npu YCKOPEHHOM OBUXKEHUN.

[Mepenaya umnynbca Npu B3aMMogencTsum Tesn.
[MpeobpasoBaHns aHeprun Npu B3anMogencTenn Ten.
CoxpaHeHune nmnynbca npu Heynpyrom B3anMonencTeun.
CoxpaHeHune nMmnynbca npwu abContoTHO yrpyrom
B3aUMOAEeNCTBUN.

HabniogeHne peakTMBHOIO OBUXXEHUA.

CoxpaHeHne MexaHn4eCcKom aHeprum npyv cBOGOAHOM MageHuun.
CoxpaHeHne MexaHU4YeCKOW JHepruv npu OBVKEHUW Tena rnog
OENCTBUEM NPY>XXNHbI.

JlabopaTopHbie paboTbl U OMNbIThI.

1.

2.

3.

4.

KoHCTpyupoBaHMe TpakTa [Ans pasroHa W OanbHenLero
PaBHOMEPHOIO ABMXXEHMS LLUAPUKa NN TENEXKMN.

OnpeneneHne cpedHeil CKOPOCTM CKOJbXEHMs1 6pycka unu
ABWXEHUS LUapriKa Mo HAaKJIOHHOWM MIOCKOCTW.

OnpeneneHne YCKOpeHWst Tena npu  PaBHOYCKOPEHHOM
ABWXEHUN MO HAKNOHHO MAIOCKOCTH.

NccnepoBaHne  3aBUCMMOCTM  NyTWM  OT  BPEeMEeHW npu
PaBHOYCKOPEHHOM [ABVKEHUN 6€3 Ha4YanbHON CKOPOCTH.



5. [NpoBepka rMnNoTesbl: ecnn nNpu pPaBHOYCKOPEHHOM ABUXKEHUN
6e3 Ha4yanbHOW CKOPOCTU MyTU OTHOCATCA KakK Psf HEYETHbLIX
yncen, TO  COOTBETCTBYKOLUME  MPOMEXYTKU  BPEMEHU
OANHAaKOBbI.

6. ViccnegoBaHne 3aBUCUMOCTU CUNbl TPEHUSI CKOMBXEHUSI OT
CWbl HOPManbHOro AaBfeHUs.

7. OnpepgeneHne KoapuuneHTa TPEHNST CKONbXXEHUS.

8. OnpepeneHne XXECTKOCTU NPY>XNHbI.

OnpepeneHne paboTbl CUbl TPEHUA NpU  PaBHOMEPHOM
OBVKEHNN Tena No ropu3oHTanNbHOM NOBEPXHOCTH.

10. OnpeneneHne paboTbl CUSbl YAPYroCcTU NMpu nogbEéMe rpysa C
NCMOSb30BaHNEM HEMOABUXXHOIO N NOABUXXHOIO OfTOKOB.

11. I3y4eHne 3aKoHa COXpaHEHNSA SHEPTU.

MexaHun4yeckune Koneb6aHnsi U BOJIHbI.

KonebatenbHoe ABUXXEHNe. OcHoOBHbIe XapakKTepUCTUKN
konebaHun: nepuopn, 4YacTtorta, amnautyga. Martematudeckuin
NPY>XXWHHbIA MaaTHUKKW. [lpeBpallueHne aHeprum npu kKonebaTtenbHOM
OBVDKEHNI.

3artyxawowme kKonebaHusa. BbiHy>XOeHHble KonebaHusi. Pe3oHaHC.
MexaHn4eckne BonHbl. CBOMCTBA MEXaHNYECKNX BOMH. [MpoaonbHbie n
nonepeyHble BONHbI. [IMHA BOSIHbI U CKOPOCTb €€ pacnpoCTpaHeHus.
MexaHn4eckne BOSIHbI B TBEPAOM Tesne, CEMCMNYECKUNE BOJSHbI.

3ByK. POMKOCTbL 3BykKa W BbicoTa ToHa. OTpaxeHue 3ByKa.
NHdppasByK 1 ynsTpasByK.

HAdemoHcTpayun.

1. HabniopeHne konebaHun Ten nop AeVCTBUEM CUMbl TSXKECTU U

CWnbl yNpyrocTu.

2. HabniogeHne konebaHum rpysa Ha HATU 1 Ha MPY>XXNHE.
HabntogeHne BblHY>XOEHHbIX KOnebaHnin 1 pe3oHaHca.
PacnpocTpaHeHne nMpoOAoSibHbIX W MOMepeYHbIX BOMH (Ha
Mogenn).

5. HabnogeHne 3aBUCMMOCTY BbICOTbI 3BYKa OT HYacTOThl.

6. AKYCTUYECKMI pe30HaHC.

JlabopaTopHbie paboTbl U OnNbIThI.



1. OnpepgeneHne 4acTOTbl n nepuoga KonebaHun
MaTeMaTN4eCcKOro MasiTHMKa.

2. OnpegeneHne 4acTtoTbl M nepuoga KonebaHnin NPY>XUHHOMO
MasiTHMKa.

3. WccneposaHue 3aBUCKMOCTU nepuopa konebaHumn
NOABELLUEHHOrO K HUTK rpy3a OT ANHbI HUTMW.

4. VccnepoBaHue 3aBMCUMOCTU nepuoga KonebaHuin rnpy>KUHHOro
MasiTHMKa OT Macchbl rpyaa.

5. [lpoBepka He3aBMCMMOCTW Nepuoga KonebaHuin  rpysa,
NOABELLUEHHOrO K HUTK, OT Macchl rpy3sa.

6. OnbITbl, [EMOHCTPMPYIOLLUME 3aBNCUMOCTbL nepuoga KonebaHuin
NPY>XVHHOIO MasTHMKA OT MacChbl rpy3a 1 XXECTKOCTU NPY>KUHbI.

7. \amepeHmne yckopeHna csob6ogHOro nageHust.

ANeKTPOMarHUTHOE MNoJie U 3N1IEKTPOMarHUTHbI€ BOJIHbI.

DNIEKTPOMarHUTHOE none. JneKTpoMarHUTHble BOMHblI. CBOWCTBA
9NIEKTPOMArHUTHbIX  BONMH.  Llkana  anekTpoMarHUTHbIX  BOJSIH.
icnonb3oBaHne anekTpoMarHUTHbIX BOMH A9 COTOBOW CBA3MW.

nekTpomMarHmTHasa npupoga ceeta. CkopocTb ceeTa. BonHoBble
CBOWCTBA CBETA.

HAemoHcTpayunn.

1. CBoKcTBa 3NEKTPOMarHUTHbIX BOSH.

2. BonHoBble cBonCTBa cBeTa.

JlabopaTtopHbie paboTbl U OMNbIThI.

1. VIsy4eHne CBOWCTB ONEKTPOMAarHUTHbIX BOMH C MNOMOLLbIO

MOBUbHOro TenedoHa.
CBeToBbl€e sIBJIEHUS.

JlydeBas mopenb cBeta. McToyHumknm cBeta. [pamonuHenHoe
pacnpocTpaHeHne ceeTa. 3atMmeHust ConHua u JlyHbl. OTpakeHue
cBeTa. [1nockoe 3epkano. 3aKOH OTpaXkeHWsi CBeTa.

[MpenomneHne cBeta. 3akOH npefnomMneHuss ceeta. [lonHoe
BHYTPEHHEE OTpakeHne ceeTa. /Icnonb3oBaHMe NOSHOMO BHYTPEHHENO
OTPaXKeHNA B ONTUYECKNX CBETOBOAAX.



JlnHza. Xopg nyden B nnH3e. OnTndeckas cuctema dotoannapara,
MUKpOCKona W” Teneckona. [nas3 Kak onTuyeckas cucrtema.
BNn3opyKoCTb 1 AaNbHO30PKOCTb.

PasnoxeHne 6enoro ceeta B crnekTp. OnbiTbl HetoTOHa. CnoxkeHne
cneKTpasnbHbIX LUBETOB. [ducnepcunsa ceeta.

HAdemoHcTpayun.

1.
2.

© N o o A

9.

[MpamMonmHenHoe pacnpocTpaHeHne cBeTa.

OTpaxeHune cBeTa.

[MonyyeHne M306pa)KeHnr B MOCKOM, BOMHYTOM W BbIMyKIOM
3epkKanax.

[MpenomneHue ceeTa.

OnTnyeckun cBeToBOA,

Xop nyyen B cobumparoLLen nnHse.

Xop ny4en B paccenBaroLLEen INH3E.

[MonyyeHne n3obpa>KeHn ¢ NOMOLLLIO JINHS.

[MpuHUMN gencTena oTtoannapara, MUKpPOCKOMNa 1 Teneckona.

10. Mopenb rnasa.

11. PasnoxxeHune 6enoro ceeta B CAEKTP.

12. [Mony4eHne 6enoro ceeta Npu CNOXXeHN CBETA Pa3HbIX LIBETOB.
JlabopaTopHbie paboTbl U ONbITHI.

1.

NccnepoBaHne 3aBUCMMOCTU yrna OTPaXKeHUss CBETOBOIO Jyya
OT yrna nageHus.

N3y4eHne xapakTepuUCTUK N306paXKeHnsa npegmMmeta B MIOCKOM
3epkarne.

ccnepoBaHue 3aBUCUMOCTU Yyrna NPENOMAEHNA CBETOBOMO
nyya oT yrna nageHnsa Ha rpaHule «Bo30yX—CTeKI0».

[Mony4eHne n3obparkeHnt ¢ NOMOLLbIO coObuparoLLLEen NMNHSbI.
OnpepeneHne QOKYCHOMO pPacCTOSHUS N OMNTUYECKOWN CWUSlbl
cobupatroLlen NNH3bI.

OnbITbl NO pa3noXeHuto 6e10ro ceeTa B CAEKTP.

OnbITbl NO BOCNPUATUIO LBETa NPegMeToB NMpu nx HabntogeHNN
Yyepes LBeToBble PUNLTPLI.

KBaHTOBbIE ABNeHUS.



OnbiTbl Pesepcdopga n nnaHetapHass mogenb aTtoma. Mogenb
atoma bopa. lcnyckaHme wn nornoweHne ceBeTta aTtoMoM. KBaHTbI.
JlnHenyaTble cnekTpbl.

PagnoaktuBHoCTb. Anba, 6eTta- n ramma-usnyveHusi. CTpoeHune
atToMHoro spgpa. HyknoHHas mMopgenb artoMHoro sagpa. lsotonbi.
PagnoakTueHble npespalleHns. lNepuog nonypacnaga aToOMHbIX S4ep.

AnepHble peakunn. 3aKoHbl COXPaHEHUs 3apsiAoBOro U MaccoBOro
ynucen. OHEpPrna CBA3M aToMHbIX saep. CBA3b MacCbl U QHEpPrumw.
Peakunn cuHTesza u pgeneHus agep. VcTodHukn aHeprum ConHua u
3BE3[.

AnepHaa aHepreTka. [encTBus pagnoakTMBHbBIX WU3NYyYEeHUW Ha
>XVBbI€ OPraHN3Mbl.

HAdemoHcTpayunn.

CneKTpbl N3ny4eHNS 1 NMOrMOWEHNS.

CneKTpbl pasnnyHbIX ra3os.

CnekTp BOgOpPOAA.

HabnogeHne TpekoB B Kamepe BunbcoHa.

PaboTa CYETHMKA NOHU3UPYHOLLNX U3YHEHWU.

. Perncrtpauus nanyyeHmsa npupoaHbiX MMHEPANOB N MPOAYKTOB.
ﬂa60paroprle paboTbl U OnbIThI.

1. HabnogeHne CnNOLHbIX U IMHENYATbIX CNEKTPOB U3MTYyYEeHUS.

2. WlccnegoBaHne TPEKOB: W3MEPEHWE 3JHEPruUM YacTuupbl Mo

TOPMO3HOMY NyTK (No doTorpadusam).

3. IamepeHne pagnoakTuBHOro hoHa.

MoBTOpPUTENBLHO-0606LAOWNA MOAYD.

[MoBTOPUTENBHO-O606LWAOWLNA ~ MOAYSIb  NpeaHasHadeH  angd
cuctematTmsaumm n o0606LLEHNS NPEegMETHOro Codep>XaHns 1 OnbiTa
OEeATENbHOCTU, NPUOBPETEHHOIO NPU U3Yy4EHUN BCEro Kypca pusnku, a
TaKXXe 0N noarotoBKM K OCHOBHOMY FOCYydapCTBEHHOMY 3K3aMeHY Mo
dusnke ona obyHarowmxcs, BbIopaBLUMX 3TOT yY4EOHbIN NPEAMET.

Mpwn N3y4yeHnn OAaHHOro Moayns peannayrTcs n
CUCTEMaTUINPYIOTCA BUObl OEATENbHOCTW, Ha OCHOBE KOTOPbIX
obecrieymBaeTca [OOCTUKEHME MNpPeaMeTHbIX W MeTanpeaMeTHbIX
naaHnpyemMbIX pesyneTaTtoB obBy4eHuns, dhopmMmmnpyetcs

I B N



€CTeCTBEHHOHay4YHas rpamMOTHOCTb: OCBOEHMEe Hay4HbIX METOO0B
NccnenoBaHns SABMEHUA MPUPOObI N TEXHUKW, OBMafgeHne YMEHUAMU
OObACHATL (PU3MYECKNE ABNEHUS, MPUMEHAA MNOMYYEHHbIE 3HAHWS,
peLllaTb 3a4a4u, B TOM YUCNE KAYECTBEHHbIE N SKCNEPUMEHTANbHbIE.

[MpuHUMNnManbHO AEATENbHOCTHLIM XapakKTep [QaHHOro pasgena
peanna3yeTcsa 3a CHET TOro, YTo obyvarowmecsa BbIMOMHAKT 3a4aHus, B
KOTOPbIX UM npegnaraeTcs:

Ha OCHOBE MOMYYEHHbIX 3HaHWN pacno3HaBaTb W  Hay4HO
OObACHATL  (DU3NYECKME SBIEHUSI B OKPY>XXalLlen npupoge wu
NOBCEOHEBHOW XXU3HW;

MCNONb30BaTb Hay4dHble METOAbl UuccneqoBaHns  U3NYeCcKnx
SABMEHUW, B TOM 4ucfne Anst NPOBEPKU TUNOTE3 U MOAyYeHUs
TEOPETUYECKUX BbIBOOOB;

OObACHATbL Hay4Hble OCHOBbl Hambosiee BaXXHbIX LOOCTUXKEHUIA
COBPEMEHHbIX TEXHONOMNIA, Hanpumep, NPaKTU4ECKOro NCnonbL30BaHNS
pPas3nNnyHbIX NUCTOYHNKOB 3HEPrMMm Ha OCHOBE 3akoHa rnpespalleHnsa u
COXPaHEHNs BCEX N3BECTHbIX BUAOB SHEPIUN.

Kaxxgaa 1n3 Tem gaHHOro mMoAynsi BKJOYAeT 3KCMepUMeHTaNbHoe
nccrnegoBaHne obobuwatoulero xapakrepa. Mogynb 3aBepluaeTtcs
NPOBEOEHNEM [ONArHOCTUYECKOW W OLUEHOYHOW paboTbl 3a Kypc
OCHOBHOro o6Llero o6pasoBaHus.



NNAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA TMPOIrPAMMbDI 1O
®U3NKE HA YPOBHE OCHOBHOI'O OBLLIEF'O OBPA3SOBAHUASA

N3yyeHne unsmkn Ha ypoBHE OCHOBHOIO 06Lero obpasoBaHUA

Hanpae/ieHO Ha AOOCTMXXeHune JIMYHOCTHbIX, MeTanpegmMeTHbIX W«
npegmMeTHbIX o6pasoBaTeanb|x pe3ynibraTtoB.

B pesynbrarte n3y4YeHus CbI/ISI/IKI/I Ha ypoBHE OCHOBHOIO obLero

obpazoBaHua y oby4varouwerocs 6yoyT copMunpoBaHbl criegytouime
NINYHOCTHbIE Pe3ynbTaTthl B 4acTu:

1) naTpnoTN4YEeCKOro BOCNUTaHNS:

- NPOSsIBfiEHNE NHTepeca K WUCTOPUM N COBPEMEHHOMY COCTOSHWUIO
pPOCCNNCKON (OU3NYHECKOWN HaYKW;

- UEHHOCTHOE OTHOLWEHME K  OOCTUXKEHUAM  POCCUNCKNX
YYEHbIX-(PUN3NKOB;

2) rpa)x[aHCKoro N AyXoBHO-HPaBCTBEHHOIO BOCNUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4acTuio B OOCY>XOEHWUM OOLLECTBEHHO
3HAYNMbIX U 3TUYECKUX MNPOOMEM, CBS3AHHbIX C MNPAKTUYECKUM
NPUMEHEHNEM OOCTVXXEHUN (PUSNKU;

- OCO3HaHMe BaXXHOCTU MOPASNIbHO-3TUYECKUX MNPUHUUMNOB B
OEATENbHOCTN Y4EHOIO;

3) 3cTEeTn4eCcKoro BOCNUTaHus:

- BOCMNPUATUE 3CTETUYECKNX KayeCcTB (PUINYECKON HayKu: eé
rapMOHNYHOIO NOCTPOEHUS, CTPOroCTN, TOYHOCTU, NAKOHNYHOCTH;

4) LEHHOCTU Hay4HOro NO3HaHUS:

-  OCO3HaHME LEHHOCTU (UINYECKON HAYKM KaK MOLLHOro
WHCTPYMEHTa MO3HaHWA Mupa, OCHOBbl Pa3BUTUSA TEXHONOMUMN,
Ba>KHeWLen CoCcTaBnsaoLen KynsTypsbl;

- pasBuTUE  Hay4YHoOM  NOOO3HATENBHOCTW,  MHTEpeca K
nccnenoBaTenbCKon AesaTENbHOCTY;

5) dopmupoBaHuss KynbTypbl 340POBbSI U 3MOLMUOHAJNIbHOIO
6naronony4uns:

- OCO3HaHue LeHHOCTN 6e3onacHoro obpasa »>X1U3Hm B COBPEMEHHOM
TEXHOMOrMMYECKOM  MUPE, BaXXHOCTU  npaBun  6e30mnacHOro
NoBeOeHNA Ha TpaHCnopTe, Ha [[oporax, C 3NIEKTPUYECKUM U
TENnnoBbIM 060PYAOBAHMEM B AOMALLHNX YCNOBUSIX;



- Cc(hopMMpOBaHHOCTL HaBblka pednekcun, Mnpu3HaHMe CBOEro
npasa Ha oWKNOKY 1 TaKOro XKe nNpasa y ApYyroro 4enoBeka;

6) TpyAOBOIro BOCNUTaHUSA:

- aKTMBHOE Yy4acTue B pPeLeHUN MNpakKTUYeCKMX 3agad (B pamkax
cembi, obpasoBaTenbHON opraHusaumnu, ropona, Kpas)
TEXHOMOrNMYECKON U CouMasibHOM HarnpasBfeHHOCTU, Tpeldylwmnx B
TOM 4mncne n GruanvecKnx 3HaHui;

- VHTEPEC K MNPaKTUYECKOMY U3YyYEHU0 Npodeccuin, CBA3AHHbIX C
dbunsukon;

7) 3KONOrn4ecKoro BOCNUTaHus:

- OpueHTaumsi Ha MpUMEHEHNEe (GU3NYECKNX 3HaHUN NS peLleHus
3agay B o6nacTtu OKpyXxaroLlen cpedbl, NnaHMpPOBaHUS MOCTYNKOB U
OLEHKM NX BO3MOXXHbIX MOCNeACTBU OS89 OKPY>KaloLWEN cpeabl;

- OCO3HaHue rnobanbHOro xapakrepa 3KONorndecknx npobnem u
nyTen nx peLleHuns;

8) apantTauMm K WU3MEHSILWMMCHA YCNOBUSIM COLMaNbHON W
npuUpoaHoOn cpeapl:

- NOTPEBHOCTb BO B3aMMOLENCTBUM NPU BbINOHEHNN UCCNEAO0BAHNN
N NPOEKTOB (PU3NYECKON HaNPaBfEHHOCTWN, OTKPbITOCTb OMbITY W
3HaAHNAM OpPYrux;

- NOBbILLIEHNE YPOBHA CBOEN KOMMNETEHTHOCTN YEPE3 NPAKTUYECKYHO
OEeATENbHOCTD;

- MOTPEOHOCTb B (POPMUPOBAHMM HOBbLIX 3HAHWW, B TOM 4uUCne
dopmynmpoBatb Uaen, NOHATUSA, MNOTE3bl O MU3NYECKNX OOBEKTAX
N SBNEHNSAX;

- OCO3HaHne geduuMToB CO6CTBEHHbBIX 3HAHUN U KOMMNETEHTHOCTEN
B o6nacTtu ousnku;

- NNaHMpOBaHME CBOEro pasBuUTUS B MNPUOBPETEHUN HOBbIX
PU3NYECKNX 3HAHWNI;

- CTpeMsieHne aHann3npoBaTb U BbISBNSATb B3aMOCBSA3N Npupogbl,
obuiectBa N 3IKOHOMMKW, B TOM HUCNEe C UCMNONb30BaHNEM
dU3NYECKUX 3HAHNIA,

- OUEHKa CBOUX [OEUCTBUMA C YYETOM BIINAHUS HA OKPY>XaMOLLYHO
cpeny, BOSMOXXHbIX rNobanbHbIX NOcneacTBuil.



METAMNPEAMETHDbIE PE3YJIbTATbI

B pesynsrate o0OCBOeHMst nporpamMmbl Mo (U3MKe Ha YpOoBHE
OCHOBHOro  obwero obpasoBaHuss y  oby4awouweroca  6yayT
chopmMmpoBaHbl  MeTanpeaMeTHble  pe3ynbTaThl, BK/YawoLwme
Nno3HaBaTeslbHble YHUBEpPCasbHble y4ebHble aencTeus,
KOMMYHUVKATUBHbIE YHMBEPCalbHble y4ebHble OENCTBUS, PEryNSaTUBHbIE
YHUBepcanbHble y4ebHble AENCTBUS.

Mo3HaBaTenbHble yHUBepcasbHble y4eOHble AeVcTBUs

BasoBble nornyeckue aemncrTeus:

e BLISBMATL W XapakTepu3oBaTb CYLWECTBEHHbIE MNPU3HAKN
O0OBEKTOB (ABNEHUN);

e yCTaHaBMMBaTb CYWECTBEHHbIN MPU3HAK Knaccudurkaumn,
OCHOBaHuA aNns 0606LEHNS N CPaBHEHUS;

e BbISBMSATb 3aKOHOMEPHOCTU n NnpPoOTMBOPEYUS B
paccmatpmBaemMblx — dakTax, AgaHHblX U HabngeHusX,
OTHOCSALLUXCA K (DN3NYECKUM ABNEHNSAM;

e BbISBMATb MPUYNHHO-CNEOCTBEHHbIE CBA3UM MNPU  U3YYEHUU
PU3NYECKUX SABNEHUM W MPOLECCOoB, AenaTb BbiBOAbl C
NCMoib30BaHNEM Ae0YyKTUBHbIX n NHOYKTUBHbIX
YMO3aKNO4YEeHNIA, BbliABUraTb UNOTE3bl O  B3aMMOCBA3SX
bDU3NYECKUX BEMNYNH;

e CaMOCTOSATENIBHO BblbUpaTb CrMocob peleHust  y4ebHou
dbusmyeckon 3agadn  (CpaBHEHME HECKOSIbKMX BapuaHTOB
peweHnsa, BblI6op Hanbosniee nogxogsdwero C  Y4ETOM
CaMOCTOSTENBHO BbIAENEHHbIX KPUTEPUEB).

BasoBble uccnepoBartenbcKkue AeNCTBUS:
e UCMOMb30BaTb BOMPOCHLI Kak WUcCcnegoBaTeNbCKUN UHCTPYMEHT

NO3HaHWs;
e MNPOBOAWTL MO CaMOCTOSTENBHO COCTaBEHHOMY MJfiaHy OnbiT,
HECNOXHbIN msnyeckuin 3KCMEPVMEHT, He6osbLUoe

nccnegosaHne PU3NYecKoro ABMEHNUS;



OLeHVBaTb Ha MPVMEHMMOCTb M AOCTOBEPHOCTb MHOPMaLMIO,
MOJNTy4eHHYI0 B XO4e NCCeqoBaHns UM 3KCMNEPUMEHTa;
caMocTosITeNbHO (hopMynMpoBaTb 0OOOLLEHNS U BbIBOObl MO
pesynbraTam NpPoBeOEHHOrO HabnoaeHus, onbITa,
nccnegoBaHuns;

NPOrHO31pPoBaTh BO3MOXXHOE OanbHelnllee pasBuTHE
hrsnyecknx NpoLeccoB, a TakXKe BblABUraTb NPEeArnoNoXeHNs
06 UX PasBUTUN B HOBbIX YCIIOBUSIX 1 KOHTEKCTAX.

Pa6oTta ¢ uHcopmaumen:

NPUMEHSATb pasfnnyHble METOObl, MHCTPYMEHTbI 1N 3anpochkl npu
noncke un oTbéope wuHOPMaUUM WAN OaHHbIX C  YYETOM
npegoXXeHHon y4ebHoM PU3nyecKon 3agadu;

aHanu3nposBaTb, CUCTEMATM3VUPOBATb W UWHTEPNPETUPOBATb
NHpOPMaLNIO pasndHbIX BUOOB 1 (POpM NpencrasfeHuns;
CaMOCTOATENIbHO BblGUpaTtb onTUMasbHYO dopmy
npeacTaesneHnsa nHopmMauum n WIMlCTPUPOBaTh peLlaemble
3a0a4n HECNMOXHbIMW CXeMaMu, anarpammamu, MHOW rpadunKkom
N NX KOMBUHaLUSIMW.

KoMmMyHUKaTUBHbIE YHUBepCaJibHble y4eOHble AeNCTBUSA:

B Xxoge ob6cyxgeHns y4ebHOro wmarepuana, pesynbraTtoB
nabopaTtopHbiX pPaboT M MPOEKTOB 3adaBaTb BOMPOCbI MO
cywiectBy o6cyxpgaemonm TemMbl W BbiCKasblBaTb  MAew,
HaueneHHble  Ha  peleHne 3agadyn W nogaep)kaHue
6naroXxenaTtenbHOCTN OBLLEHNS;

COMOCTaBNATb CBOM  CYXOEHUS C  CYXXOEHUAMU  OpPYrux
y4aCTHUKOB Auanora, o6HapyXXuBaTb pasnuyne n CXOLCTBO
NO3NLNIA;

BblpaXaTb CBOK TOYKY 3pPEHUsi B YCTHbIX W MUCbMEHHbIX
TEeKCTax;

ny6anyHo NPeAcTaBnsaTb pesynesraThl BbINONHEHHOIO
dun3n4eckoro onbiTa (3KCNEPUMEHTA, UCCNEQOBAHNS, MPOEKTA);
noHMMaTb WM WNCNONbL30BaTb MpPEeMMyLLecTBa KOMaHOHOW U
nHamemngyanbHon — paboTbl  NPU  PEeLIeHUN  KOHKPETHOW
dbursunyeckom npobnemsl;



NPUHMMAaTb LUEenn COBMECTHOW OesiTeNbHOCTU, OPraHn30BbIBaTb
OENCTBUS MO €€ OOCTKEHUIO: pacnpenensaTtb ponm, obcyxaatb
npoueccbl K peaynsTtaTbl COBMECTHOW paboTbl, 0606LwaThb
MHEHWNSI HECKONbKNX tOAEN;

BbIMONHATL CBOKO 4YacTb pPaboTbl, OOCTUras Ka4eCTBEHHOIO
pesynstata No CBOEMY HarpaBleHU0 N KOOPAUHMPYS CBOU
OENCTBUS C APYrMMU YfieHaMn KOMaHAabl;

OUeHMBaTb KayeCcTBO CBOEro BKMaga B oO6WMKA MPOAYKT Mo
KpUTEpPUNaM, CaMOCTOSTENBHO cchopmynmpoBaHHbIM
y4yacTHMKaM1 B3aMOAENCTBMS.

PerynaTtuBHble yHUBepcarsibHble y4e6Hble AeCTBUSA

CamoopraHusauyus:

BbISBNATb MNPOOGMAEMbl B >XWU3HEHHbLIX W Y4YEOHLIX CUTyaumsx,
Tpebyowmx ons peweHns guanyeckmnx 3HaHuu;
OPUEHTUPOBATBLCSA B Pas/IMYHbIX MOAXOOAX MPUHATUS PeLUeHUN
(vHAMBMOYanNbHOE, MPUHATUE pPELLEHUS B rpynne, MNPUHATUE
peLeH Fpynnown);

CaMOCTOSATENIbHO COCTaBNATb anropuTM pPeLLeHna rU3ny4ecKomn
3afa4un WM nnaHa WUCCNedoBaHUsi C  YY4ETOM  MMEROLLMXCS
PECYPCOB U COOCTBEHHLIX BO3MOXXHOCTEN, apryMeHTUpoBaTb
npepnaraemMble BapuaHTbl peLleHuni;

aenatb Bbl6op 1 6paTh OTBETCTBEHHOCTb 3a PeLUEHNE.

CaMOKOHTpPOJIb, 3MOLMOHAJIbHbIA UHTENNEKT:

AaBaTb afeKBaTHYIO OLEHKY cuTyauun u npegnaratb nnaH eé
N3MEeHeHNs;

OOBACHATL NPUYMHBLI AOCTUXKEHUS (HEAOCTUXKEHWS) Pe3ynbTaToB
OeATeNbHOCTU, AaBaTb OLEHKY NPMOOPETEHHOMY OrbITY;
BHOCUTb KOPPEKTVBbI B AOEATENIbHOCTb (B TOM 4uCNe B XOA
BbINOIHEHNSA (DU3NYECKOrO WCCIeA0OBaHNA WNM MNPOEKTa) Ha
OCHOBE HOBbIX OOCTOATENBbCTB, W3MEHMBLUUXCS CUTyauun,
YCTaHOBJ/EHHbIX OLUNOOK, BO3HUKLLMX TPYOHOCTEWN;

OoLeHnBaTb COOTBETCTBME pe3ynbTaTa Lenun 1 ycrnoBusm;



CTaBUTb cebsa Ha MeCTO OpYyroro 4esioBeka B Xoge cnopa unu
ANCKYCCUM Ha Hay4HYlO TeMY, MOHUMATb MOTUBbLI, HAMEPEHNSA U
NOrNKYy Opyroro;
npu3HaBaTb CBOE MNpaBOo Ha OLKMOKY Mpu peeHnn pusndecKmnx
3aja4y unu B YTBEPXKOEHUAX Ha Hay4dHble TeMbl U Takoe Xe
npaso gpyroro.

NMPEOAMETHbDIE PE3YJIbTATDI

K KoHUy o06yyeHuss B 7 Knacce MNpegMeTHble pes3ynbtaTbl Ha
6a30BOM  YPOBHE [OO/MKHbl  OTpaxaTb C(OPMUPOBAHHOCTL Y
00YYatoLLMXCS YMEHWIA:

NCNONb30BaTb MOHATUSA: PUINYECKNE N XUMNYECKNE SIBJIEHUS,
HabnogeHne, 9SKCMNEePUMEHT, MoAeNnb, runotesa, eauHuLbl
dun3n4ecknx BENMYMH, aToM, MOMeKyna, arperaTHble COCTOSIHUS
BewlecTBa (TBEépOoe, >XMOKoe, ra3oobpasHoe), MexaHn4eckoe
OBWKeHNe (paBHOMEPHOE, HepaBHOMEPHOE, MPAMONHENHOE),
TpaeKkTopusa, paBHogencTayowas cuna, gecdopmaums (ynpyras,
nnactun4yeckasl), HeBECOMOCTb, COOOLLAIOLLMNECHA COCYapl;
pasnuyaTtb sBneHnsa (ouddysnsa, TENNOBOE ABMXEHWE 4YacTul
BELLLECTBA, PaBHOMEPHOE  ABWKEHUE, HepaBHOMEpPHOE
OBWKeHWe, WHepuus, B3auMOOENCTBUE Ten, paBHOBecue
TBEPAbIX Ten C 3akpennéHHoW OCbk BpalleHus, nepefadva
OaBneHns  TBEPAbIMM  Tenamu, >KMOKOCTAMW U rasamu,
aTMocepHoe [faBneHve, nnaBaHWe Ten, npeBpaweHus
MEXAHMYECKOW 3HEPrnK) Mo OMNUCaHUID WX XapakKTEePHbIX
CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLMNX AaHHOE
dumnsnyeckoe aBneHue;

pacrno3HaBaTb MPOosiBNEHNE U3Y4YeHHbIX (DU3NYECKNX ABNEHNA B
OKpy>Xatolem Mupe, B TOM 4ucne GOU3NYeckne SBfeHns B
npuypoge: NpPUMEpPbl ABMWKEHUSA C PasfNYHbIMUA CKOPOCTSAMU B
XXNBOW N HEXXMBOW Npupoae, elNcTBUE CUMbl TPEHUS B MPUPOAE
N TEXHUKE, BNUSHME aTMOC(EpPHOro AaBfiEHUS Ha >XUBOW
OpraHu3m, nnasaHue pblb, pblyarn B Tene 4YenoBeka, npuv 3TOM



nepeBoANTb MNPaKTUYECKYD 3adadyy B Y4ebHylo, BblOensATb
CYLLLECTBEHHbIE CBOMCTBA (MPU3HaKN) PUINYECKUX SBNEHWUI;
onncbiBaTb U3YyYeHHblE CBOWCTBA TeN N (PU3NYECKNE ABNEHUSA,
ncrnonb3dys Muanyveckne BenuyuHbl (Macca, 06bEM, MNOTHOCTb
BewecTBa, BpeMmsi, MyTb, CKOPOCTb, CPeOHssi CKOPOCTb, cuna
YrpyrocTn, cuna TSXXeCcTu, Bec Tena, cuna TPeHus, OaBneHune
(TBEpPOOro Tena, >XWUOKOCTW, rasa), BblTankuBatowass cuna,
MexaHn4eckasa paboTta, MOLLHOCTb, MAe4Y0 CUSbl, MOMEHT CWJbl,
KO puumeHT NONESHOro aencTeus MEXaHN3MOB,
KNHETUYECKass M noTeHunanbHaa 3SHeprus), npu onucaHun
NpPaBuUIbHO TpakToBaTb (U3NYECKMA CMbICA MNCMNONb3YyEeMbIX
BEIMYMH, NX OOO3HAYEHUs] U ednHULbl PUSNYECKUX BENUNYNH,
HaxoonTb (opMynbl, CBA3bIBaOWME AOaHHYO (HOU3NYECKYIO
BENIMYMHY C APYrMMN BENUYMHAMN, CTPOUTb MPadUKmn N3yHeHHbIX
3aBUCUMOCTEN DU3NHECKNX BENMNYMH;

XapakTepn3oBaTtb CBOWCTBA Tef, GU3NYECKMNE SBNEHUS W
NPOLECCHl, UCNOMb3ysa MnpasBuia CRoXeHNa cun (Boofb OAHOM
npsmon), 3akoH [yka, 3akoH [lackand, 3akoH Apxumena,
npaBuno paBHOBeCUA pblyara (6noka), «3000TOe MpaBuUio»
MEXaHNKN, 3aKOH COXPaHEHUs1 MEXAHWUYECKOW 3JHepruu, npu
9TOM faBaTb C/OBECHYI DOPMYNNPOBKY 3aKOHa 1 3anuncbiBaTb
ero MmatemMaTn4eCckKoe Bblpa>keHUE;

O6bACHATb (PU3NYECKME SABMNEHNSA, NPOLLECCHI 1 CBONCTBA TEN, B
TOM 4yucne n B KOHTEKCTE cuTyauum
NPaKTUKOOPNEHTUPOBAHHOIO XapakTepa: BbISIBNATb
NPUYNHHO-CNEACTBEHHbIE CBSA3U, CTPOUTb OObsSCHEHNE N3 1-2
NOMMYEeCcKUxX wWwaroB C Onopon Ha 1-2 U3yYeHHbIX CBOWCTBA
dunsndeckmx ABMEHUN, dunsndeckmx 3aKoHa nnu
3aKOHOMEPHOCTU;

pewaTb pacyéTHble 3agayn B 1-2 aencTsusi, UCMOMb3ys 3aKOHbI
N opmMysibl, CBA3bIBaKOLWME (PU3NYECKNE BEMNYNHBLI: HA OCHOBE
aHanusa YycnoBus 3afjayn 3anucbiBaTb KpaTKoe YCroBue,
NOACTaBNATb PUSNYECKME BENUYUHBLI B POPMYSbl 1 NPOBOAUTL
pacyé€Tbl, HaxoAuTb CrnpaBoOYHble AaHHble, HeobxoauMble ONS



peweHns 3aga4, oOueHuBaTb pPEeaUCTUYHOCTbL MONMYYEHHOM
b13nNYECKON BENNYMHDI;

pacrnosHaBaTb MPo6faEMbl, KOTOPbleE MOXHO pPeWnTb npu
nomowm unan4yeckmux MeTogoB, B OMNUCaHUM UCCneqoBaHUS
BbIOENATb NpoBepseMoe NPeanosioXXeHne (rmnoTeay), pasnuyaTb
N NHTEPNPETMPOBAaTb NOMYYEHHbIN Pe3ynsTaT, HaXoaUTb OLLUNGKN
B XO[e€ OnblITa, AenaTtb BbIBOAbI MO €ro pesynsratam;

NPOBOANTbL OMbITbl MO HAGMOAEHUID DUSNHECKNX SBAEHUNA WA
dunsndecknx CcBOUCTB Ten: opmynmpoBaTtb MPOBEPSAEMbIE
NPEeanonoXXeHns,, cobupaTb YCTaHOBKY W3 NPEOSIOKEHHOrO
obopyaoBaHus, 3anucbiBaTb Xoh, oOnbita 1 opMynupoBaTb
BbIBOAbI;

BbINONHATb MNPsiMble U3MEPEHUS] PACCTOSIHUS, BPEMEHW, MacCChI
Tena, o6béMa, Cunbl KU TemnepaTtypbl C WUCMNONbL30OBaHNEM
aHanoroBbIX N UNPPOBbIX NPUOOPOB, 3anncbiBaTb NOKa3aHUA
npnbopoB C YYETOM 3afaHHOW abCOMTHOM MOrPEeLHOCTH
N3MEPEHNIA;

npoBOOUTb WCCNeaoBaHne 3aBUCUMOCTU OfHOW (hU3NYECKOWN
BEIMYMHbI OT APYro C WUCMNONb30BAHUEM MNPSMbIX U3MEPEHWUN
(saBUCUMMOCT NyTM pPaBHOMEPHO [OBMXKYyLlEroca Tena oOT
BPEMEHN AOBWXEHUA Tena, CUSibl TPEHUSI CKOMbXXEHUS OT Beca
Tena, ka4ectsa o6paboTKN NOBEPXHOCTEN TEN U HE3ABUCUMOCTU
CWnbl TPEHWs OT naowagn COMNPUKOCHOBEHUA Ten, Cunbl
YNPYrocTn OT YOJMHEHNSA MPY>XWUHbI, BbITANKMBAOWEN CUMbl OT
06bEMa NOrpy>XEHHOW YacTu Tena n OT MAOTHOCTU XUOKOCTU, €€
He3aBNCUMOCTWN OT MSIOTHOCTM Tena, OT MyOuHbl, HA KOTOPYHO
NOrpy>XeHO TeNo, YCNOBUI NMAaBaHus Tes, YCNoBUA PpaBHOBECKSA
pbldara u OnOKOB), y4YacTBOBaTb B MJAHMPOBaAHMN Y4E€OHOro
nccnegoBaHnsa, cobupaTb YCTAHOBKY U BbINONHATb U3MEPEHNS,
cnegys npennoXXeHHoMy nnaHy, Qukcuposatb pesysnbTaThbl
MOMYYEHHOW 3aBUCUMOCTM (DU3BMYECKUX BENNYUH B BUAE
npennoXeHHbIX Tabnuy, n rpadukoB, penatb BbIBOAbI MO
pesynsratamMm NCCneaoBaHus;



NPOBOOUTL KOCBEHHble U3MEPEeHUs (PU3NYECKUX BeSINYUH
(NNOTHOCTL BELLECTBA XUOKOCTN N TBEPLOro Tena, cuna TpeHns
CKONMbXEHWs, [OaBfieHne BO3Ayxa, BbiTajkKMBawwas cuna,
aencTeyowas Ha  NOrpykéHHoe B XXWMOKOCTb  Teno,
KO3((PNUMEHT NONEe3HOro [enCTBUSA MNPOCTbIX MEXaHU3MOB),
cnegyss  NPemsIOKEHHON  MHCTPYKUUW:  MPpU  BbINOSIHEHUN
N3MepeHnn cobupatb IKCMEPUMEHTANbHYKD YCTAHOBKY W
Bbl4MCNATb 3HAYEHNE NCKOMOW BENNYNHDI;

cobnogatb npasuna TexHUKM 6e3onacHoCTM npu paboTe C
nabopaTtopHbIiM 060pyOoBaHNEM;

yKasblBaTb MPUHUUMbI OEVNCTBUS MPUOOPOB N  TEXHUYECKUX
YCTPOWCTB: BECbl, TEPMOMETP, AMHAMOMETpP, coobLjaroLmecs
cocyapbl, 6apoMeTp, pblyar, NOABVXHbIM U HEMOABUXKHbIA GNOK,
HaKJIOHHasi NJI0CKOCTb;

XapakTepusoBaTb NPUHLMMNbI AENCTBUSA N3YHEHHbIX MPUOGOPOB U
TEXHUYECKNX YCTPOWCTB C OMOPOM Ha UX onucaHust (B TOM
qucne: NOALUMMHUKWN, YCTPOWNCTBO BOOOMNPOBOAA,
rmopaBnnyeckun npecc, MaHOMETP, BbICOTOMEpP, MOPLUHEBOW
Hacoc, apeoMeTp), NCNOoNb3ys 3HaHNA O CBONCTBAX (PU3NYECKNX
SABNEHUN n Heobxogumble  (PU3NYECKNe  3aKOHbI n
3aKOHOMEPHOCTW;

npMBOANTL MNpPUMeEPbl (HaxoouTb WMHGOpMauuio O npuMepax)
NPaKTUYEeCKOro  WUCMonb30BaHNA  (PUINYECKUX  3HAHUW B
NOBCEOHEBHOW >XU3HW Onsi obecneveHns 6e30nacHOCTU Mpu
obpalieHnn ¢ npubopamMm U TEXHUYECKUMWN YCTPOWUCTBaAMW,
COXPaHeHNs 300p0BbsA M COBAOOEHNSA HOPM 3KONMOMMYECKOro
NoBeAEHNS B OKPY>KaloLLEN Cpeae;

OCYyLLEeCTBNATbL OTOOP UCTOYHUKOB MHGopMauun B NIHTEpHeETE B
COOTBETCTBMN C 33a[aHHbIM MOWCKOBbIM 3arpoCcOM, Ha OCHOBE
UMEIOLLNXCA  3HAHWA KU NYTEM  CpPaBHEHUS  PasNYHbIX
WCTOYHMKOB BbIgeNdATb UHPOpMauuio, KoTopasd SBNsSETCA
NPOTUBOPEYNBON NN MOXKET ObITb HEAOCTOBEPHOW;
NcnonbL3oBaThb npwv BbINOSIHEHWN Yy4eBHbIX 3apaHumn
Hay4YHO-MONYNAPHY nuTepaTypy (U3NYECKOro copep XaHuns,



CNpaBoOYHblEe MaTepuanbl, pecypcbl cetu VIHTepHeT, BnageTb
npuémamm  KOHCMEKTMPOBaHMA  TEKCTa, npeobpa3oBaHus
NHopMaLMKM U3 OQHOWN 3HAKOBOW CUCTEMbI B OPYrYIHO;
co3faBaTb COOCTBEHHble KpaTKMe TUCbMEHHbIE W YCTHbIE
cooOLleHnss Ha OcHoBe 2-3 WCTOYHMKOB WHGOpMaLnu
dunsn4eckoro copgepxaHusa, B TOM 4ucne nyobnuyHO penatb
KpaTKue COOOLLEHNS O pe3ynbratax MNPOEKTOB WM YyYeBHbIX
nccnegoBaHnin, Npu 3TOM MPaMOTHO MCMNONb30BaTb U3YYEHHbIN
NOHATUMHBLIM  annapat  Kypca  GU3NKKW,  COMNpPOBOXAATb
BbICTYMNJIEHNE Npe3eHTaunen;

NPy  BbINOSIHEHUN  YYEOHbIX MNPOEKTOB W  UCCNe[oBaHuin
pacnpegenate 0643aHHOCTM B rpynrne B COOTBETCTBUM C
NOCTaBNEeHHbIMX 3agadyamMn, CneguTb 3a BbIMOAHEHWEM nnaHa
OENCTBUA, aaeKkBaTHO OueHMBaTb COOCTBEHHbIN BKMag B
OEATENbHOCTb  FPYyMMbl, BbICTpauMBaTb  KOMMYHUKATUBHOE
B3aMMOAENCTBUE, YHNTbIBAA MHEHNE OKPY>KatoLLMX.

K KoHuy o6y4yeHns B 8 Kmacce npeaMeTHble pesynsTtatbl Ha
6a30BOM  YpPOBHe [JOMKHbl  OTpaxkatb CMOPMUPOBAHHOCTL Y
obyyaroLLnXcs YMEHUN:

NCNONb30BaTb MOHATUA: Macca 1 pasMepbl MOMEKYS1, TEMNNOBOE
OBWKEHMe aTOMOB W MOMEKYS, arperatHble COCTOSIHUS
BelLlecTBa, KpUCTaNIM4Yeckmne n amopdHble Tena, HaCbIWEHHbIN
N HEeHacbIWEeHHbIN Nap, BMaXHOCTb BO34yxa, Temneparypa,
BHYTPEHHSAS 3HEprusi, TensoBon pApurateNb, 3NEMEHTapPHbIN
SNIEKTPUYECKNI 3apsid, 3NEeKTpUYecKoe Mone, NPOBOAHUKA W
ONANEKTPUKKN, MNOCTOSAHHbBIA 3MEKTPUYECKUIA TOK, MarHUTHOEe
none;

pasnuyatb dABneHnsa  (TenNnoBOe pacluMpeHne un  cxkartue,
Tennonepepaya, Tennosoe paBHOBecHe, cMadunBaHue,
KanunnsipHble SIBNEHUs, ncnapeHne, KoHAeHcauus, nnaeneHue,
Kpuctannusaumsa (oTBepaeBaHue), KuneHue, Tennonepenaya
(TennonpoBOAHOCTb, KOHBEKUWA, W3NYYEHMNE), INNEKTpU3aums
Ten, B3auMOOENCTBME 3apsiaoB, OENCTBUSA 3NEeKTPUYECKOro
TOKa, KOPOTKOE 3aMblkaHne, B3auMOOenCTBME MarHuToB,



AeNCTBME MarHMTHOro nofd Ha MNPOBOAHUK C  TOKOM,
ANEeKTPOMarHUTHas MHAYKUUS) MO OMUCaHUI0 UX XapaKTepHbIX
CBOWNCTB M Ha OCHOBE OrbITOB, AEMOHCTPUPYIOWNX AaHHOE
pursnyeckoe ABneHune;

pacnosHaBaTb NPOABMAEHNE U3YHEHHbIX (PUSNYECKNX ABMNEHUN B
OKpY>XawLlemMm Mupe, B TOM 4ucne U3NYECKNE SBREHUA B
NPUpPoLE: NOBEPXHOCTHOE HATSXXEHUEe U KanunnsapHble sBeHNs
B npupode, Kpuctannbl B npupoge, wusnydeHne ConHua,
3amep3aHne BOOOEMOB, MOPCKUe 6pusbl, 06pazoBaHNE POCHI,
TyMaHa, MHes, CHera, 3fIeKTpU4ecKue SABfeHus B aTtMocdepe,
ANEKTPUNYECTBO >XMBbIX OPraHnM3MoB, MarHUTHOe none 3emnu,
apend NoncoB, POSib MarHUTHOIO NOAA ANA XXU3HU Ha 3eMre,
NONAPHOE CUSIHME, NPU 3TOM NEPEBOAUTL NMPAKTMYECKYIO 3aaa4y
B Y4eOHytl0, BblAensTb CYyLLeCTBEHHble CcBOWCTBa (MpU3HaKM)
dU3nN4eCKnx ABNEHNI;

onucblBaTb U3yYeHHble CBOWCTBA Ten U (U3NYECKNE SIBNEHUS,
ncnonb3yst Gusnveckne BeNUYUHLI (Temnepartypa, BHYTPEHHNASA
9Heprus, KOANYEeCTBO TEeMnNOThbl, YAenbHas TernjIoEMKOCTb
BELLECTBa, YyAenbHas TennoTa nnaeBneHus, yoenbHasa TennoTa
napoobpasoBaHus, YyAenbHas TennoTa CropaHus TonavBea,
KOa(hpnumeHT none3Horo AencTeust TEnIoBOW  MalUWHBbI,
OTHOCUTENbHAsA BMAa)XKHOCTb BO3AyXa, 3NEKTPUYECKUN 3apsg,
cuna TOKa, ONeKTpUYecKoe HarnpsKeHue, COnpoTUBMEHNE
NPOBOAHNKA, YOENbHOe COoMpoTUBAEHWE BellecTBa, padota u
MOLLHOCTb 3JIEKTPMYECKOro ToKa), Npu onncaHum rnpasBuiibHO
TpakToBaTb (PU3NYECKNIA CMbICNT UCMNONb3YEMbIX BEINYMH,
0603Ha4YeHnss 1 eauHULbl (U3NYECKUX BENYMH, HaxXoauTb
dopmynbl, cBA3bIBaOWME OAHHYO (DU3NHECKYIO BENMYUHY C
Apyrumn  BeMYMHaMK,  CTPOUTb  rpauknh  U3YYEHHbIX
3aBUCMMOCTEN (PUINYECKNX BENNYNH;

XapakTepusoBatb CBOWCTBa Ten, QU3NYECKNE SBEHNA U
npouecchl, NCNoNb3YS OCHOBHblE NONOXKEHUS
MOJIEKYNAPHO-KMHETMYECKON  TEeopun CTPOEHUS  BeLLecTBa,
NPUHUMN  Cyneprno3numun nonen (Ha KayeCTBEHHOM YPOBHE),



3aKOH COXpaHeHus 3apsga, 3akoH Oma gnsa yydacTtka uenw,
3akoH [koyns—JleHua, 3aKOH COXpaHeHUs 3Heprun, rnpu 3Tom
AaBaTb C/IOBECHYIO (DOPMYMPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTUYEeCKOE Bblpa)KeHNE;

O6BACHATb (PN3NYECKNE NMPOLLECCHI U CBOWCTBA TeN, B TOM 4YUCNe
W B KOHTEKCTE CUTyauum NPaKTUKOOPUEHTUPOBAHHOIO
XapakTtepa: BblsBNATb NPUYNHHOCNEACTBEHHbIE CBA3W, CTPOUTb
ob6bsiCHeHNe n3 1-2 normyeckmx waros ¢ onopon Ha 1-2
N3YYEHHbIX CBOWCTBA (U3NYECKUX SBNEHUN, (PUINYECKUNX
3aKOHOB WS 3aKOHOMEPHOCTEWN;

pelaTb pacyéTHble 3ada4yn B 2-3 AeNCTBUS, UCMOMb3Ys 3aKOHbI
n bopmMysbl, CBA3bIBaKOWME (PUSNYHECKNE BENNYNHBLI: HA OCHOBE
aHanusa YycnoBusi 3afjayn  3anucbiBaTb KpaTKoe YCroBue,
BbISIBNATb HEQOCTATOK OaHHbIX NS PELUeHns 3afayun, BblbupaTb
3aKOHbl 1 OopMysbl, HeobxoguMble ONA €€ pelleHus,
NPOBOOUTb pPacCHé€Tbl M CpaBHMBATL MOMYyYEHHOE 3Ha4vYeHne
dunsn4eckom BeINHNHbI C U3BECTHLIMU SAHHbBIMU;

pacrnosHaBaTb MpobsieMbl, KOTOpPble MOXHO pewwunTb npu
nomMowm  U3NYECKMX  METOOOB, WUCMNONb3ysi  OonucaHue
nccnegoBaHnsa, BblOENATb  NPOBEPSEMOE  MNPEAnonoXeHue,
OLeHMBaTb NPaBUNbHOCTL NOPsSiAKa NPOBeaeHNSA NCCNeqoBaHus,
aenaTb BbIBOAbI;

NPOBOANTbL OMbITbl MO HAGMAEHUID DUNHECKUX SBAEHUNA WA
dunsn4eckmnx cBonCTB Ten (KanunnsapHble SBNEHUs, 3aBUCUMOCTb
OaBfieHnss Bo3dyxa OT ero o6béma, TemrepaTypbl, CKOPOCTU
npouecca OCTbIBaHUS N HarpeBaHUA Npu U3NyYeHUn OT LBeTa
nanyyatoien (nornowatoLen) NOBEPXHOCTH, CKOPOCTb
ncrnapeHna Bodbl OT TemnepaTtypbl XUOKOCTU U nnowagn eé
NMOBEPXHOCTW,  3nekTpu3aums Ten U B3auMogencTeue
9NIEKTPUYECKNX  3apsidoB,  B3aMMOLEWCTBME  MOCTOSIHHbIX
MarHMTOB, BU3yanuM3auuMss MarHUTHbIX MONAeN MOCTOSIHHbIX
MarHuMTOB, OENCTBMS MarHUTHOrO MOAs Ha NPOBOOHMK C TOKOM,
CBOWCTBA 3fIeKTpOMarHuTa, CBOWCTBa anekTpogsuraTens
NOCTOSIHHOIO TOKa): dhopmynmpoBaTb npoBepsieMble



NPennonoXeHnsa, cobupaTb YCTaHOBKY W3 MPEASIOKEHHOro
obopynoBaHus, onucbiBaTb Xoh ofnbiTa U (OPMYyNIMpPoBaTb
BbIBOAbI;

BbINONHATb MNPSIMblE U3MEPEHUSA TEMMNepaTypbl, OTHOCUTENIbHON
BN@)XHOCTM  BO3Ayxa, CuUnbl  TOKa, Hanps>keHnss  C
MCNONb30BaHMEM  aHanoroBbiX  NpMOOPOB N [ATYNKOB
dnsnyecknx BeNMYUH, CpaBHUBATb pPe3yNbTaTbl U3MEPEHUN C
Y4ETOM 3aaHHON aBCOMIOTHOWN NOrPELLHOCTN;

npoBOANTL UCCnegoBaHMe 3aBUCUMOCTM OAHOM (OU3NYECKOW
BeIMYMHbI OT APYron C UCMNONb30BAHUEM MNPSMbIX U3MEPEHUN
(3aBMCUMOCTb COMPOTUBNIEHNS MNPOBOOHMKA OT €ro AJnHbI,
naowann nonepedHoro CeYeHust 1 yOenbHOro CornpoTUBEHNS
BELLeCTBa NPOBOAHNKA, CUMbl TOKA, NAYLLEero Yepes NpoBOOHVK,
oT HanpPs>KEHWS Ha NPOBOAHUKE, nccnegoBaHne
nocnenoBaTesibHOro n napannesbHoro cCoegUHEHNN
NPOBOAHUKOB):  MfiaHNpoBaTb  MCcnegoBaHue, cobupaTtb
YCTaHOBKY M BbIMOSIHATE U3MEPEHUS, Cneays NpeanoXeHHOMY
nnaHy, pukcupoBaTb pe3ynsTaTbl MOAYHYEHHOW 3aBUCUMOCTU B
Buge Tabnuy n rpadukoB, genaTtb BbIBOAbI MO pe3yfbrartam
nccneqoBaHus;

NPOBOAUTL KOCBEHHbIE U3MEPEHUsT (PUBNHECKUX  BENUNYUH
(yoenbHas TENNOEMKOCTb BeLLecTBa, conpoTusfieHne
NPOBOAHMKA, paboTa M MOLWHOCTb 3fIEKTPUHECKOrO TOKA):
nnaHMpoBaTb U3MEPEHUsi, cobupatb 3KCNEPUMEHTANIbHYHO
YCTaHOBKY, cnenysa NpeasioXKEeHHON WMHCTPYKUUW, WU BblYUCNATL
3Ha4YeHne BENNYMHDI;

cobnogate npasuia TeXHUKM 6Ge3ornacHocTu npu paboTte C
naéopaTtopHbIM 060PYAOBaAHVEM;

XapakTepusoBaTb NPUHLMMNbI AENCTBUSA N3YHEHHbIX MPUOGOPOB U
TEXHNYECKNX YCTPOWCTB C OMOPOM Ha UX onucaHmsa (B TOM
yucne: cuctema OTOMMeHus OOMOB, TUIPOMETP, MapoBas
TypbuHa, amMnepMeTp, BOJSIBTMETP, CYETUYMK INEKTPUYHECKON
SHEPIrN, 3NEKTPOOCBETUTENMbHbIE NPUOOPLI, HarpeBaTefbHble
aneKkTponpnbopsbl (MPUMEpPBbI), ANEKTPUYECKME NpeaoXpaHnTenn,



9NIEKTPOMArHUT,  anekTpogsuraTesls  MNOCTOSHHOMO  TOKa),
NCNOMb3ysl 3HaHMS O CBOWUCTBAX ((PUIMYECKUX SABAEHUN U
HeobxoanMble U3nYecKne 3aKkOHOMEPHOCTH;

pacrnosHaBaTb  MNPOCTble  TEXHMYECKME  YyCTpoucTBa U
N3MepuTenbHble NPUOOPbI MO CXEMaM U CXEMaTUYHbIM
PUCYHKaM (KMOKOCTHbI TEPMOMETP, TEPMOC, MNCUXPOMETP,
rMMrpoMeTp, OBuraTeSflb BHYTPEHHEro CropaHud, 3NeKTPOCKOon,
peocTaT), COCTaBNATb CXEMbl 9fEKTPUYECKUX Lenen C
nocnefnoBaTtenbHbIM 1 NapanfienbHbiM COEANHEHNEM SNIEMEHTOB,
pasnn4yas YCrnoBHble OOO3HAYEHUS] INEMEHTOB 3NEKTPUYECKUNX
Luenew;

npuBoAUTbL NPUMEPbl (HaxoauTb WHGoOpMauMlo O npuMepax)
NPaKTUYECKOro  UCMNOMb30BaHNA  (PU3NYECKUX  3HAHUA B
NOBCEOHEBHOW >XU3HW Onsi obecrnedveHns 6e30nacHOCTU Mpu
obpalleHnn ¢ npuéopamm n TEXHUYECKUMN YCTPOWCTBaAMU,
COXpPaHeHNa 300POBbs U COBNIOAEHNA HOPM 3KOSOMMYecKoro
NOBEOEHNSA B OKPY>KatoLLEN Cpeae;

OCYLLECTBNATbL MOUCK MHpopMauMn (prnsn4yeckoro copgep kaHuns
B VIHTepHETE, Ha OCHOBE WMEWLWMXCS 3HAHUA U MYTEM
CpaBHEHNSA OOMNONHUTENBHbIX NCTO4YHNKOB BblOENATb
NHOPMaUUIO, KOTopast SABASETCSA MPOTMBOPEYMBON UM MOXXET
ObITb HEAOCTOBEPHOM;

ncnonb3oBaTb npwu BbINOJIHEHUN y4eOHbIX 3agaHumn
Hay4YHO-MONYNAPHYD nnUTepaTypy U3NYECKOrO Copep XaHus,
CnpaBoOYHble MaTepuanbl, pecypcbl cetn VIHTEpHET, BnageTb
npuémMamMm  KOHCMNEKTUPOBaHUS  TEKCTa, npeobpasoBaHus
nHopMaunn N3 ogHoON 3HaKOBOW CUCTEMbI B APYryHo;
co3gaBaTb COOCTBEHHbIE TMUCbMEHHbIE W KpaTKue YCTHbIE
coo0bLLeHNS, obobuas NHoOpMaUMio U3  HECKOJSIbKUX
NCTOYHNKOB (PU3NYECKOro Copep kaHus, B TOM 4ucne nyoenmyHo
NPeAcTaBnAaATb Pe3ynbTaTbl NPOEKTHOW UK NCCNeaoBaTeslbCKOM
OEATENbHOCTU, MPU 3TOM rPaAMOTHO MCMNONL30BATb W3YYEHHbIN
MOHATUAHBLIM  annapat  Kypca  GU3nKK,  COonpoBOXAaTb
BbICTYNNEHNE NMpPe3eHTaumnen;



NP  BbINOSIHEHMM  Y4EOHbLIX MPOEKTOB W  UCCAeAoBaHUMN
dU3nN4eCKnx NpPoLLeCCoB pacrnpenenatb 0653aHHOCTN B rpymnne
B COOTBETCTBMM C MOCTaBfieHHbIMW 3ajadamu, cneguTtb 3a
BbINO/MIHEHMEM MNaHa [LOEUCTBUM U KOPPEKTMPOBATb  €ro,
afleKBaTHO oOLEeHMBaTb COOCTBEHHbLIN BKMag B OEATENbHOCTb
rpynnbl, BbICTPaMBaTb KOMMYHUKATUBHOE B3aMMOLENCTBUE,
NPOSIB/SAs FOTOBHOCTbL pas3peLlartb KOHQUKTDI.

K KoHuy o6y4yeHns B 9 Kmnacce npeaMeTHble pesynstatbl Ha
6a30BOM  YpPOBHEe [OOMKHbl  OTpaxkatb C(MOPMUPOBAHHOCTL Y
oBy4aloLNXCs YMEHU:

ncrnonb3oBaTb MOHATUA: CUCTEMA OTCYETa, MaTepuanbHas
TOYKa, TpaekTopus, OTHOCUTENBbHOCTb MeXaHN4eCcKoro
aBwkeHnsa, pedopmauma (ynpyrasi, nnactuyeckas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTb U NMEPErpys3Ku,
LEHTP TSKeCTN, abCoNTHO TBEPAOE TEeno, LUEHTP TAXECTU
TBEPOOro Tena, paBHOBECME, MexXaHu4yeckme konebaHna wu
BOSIHbI, 3BYK, MH(MPasByK W yNbTPas3ByK, 3MEKTPOMarHUTHbIE
BOSIHbI, WIKana aNeKTPOMarHUTHbIX BOJSH, CBET, BGNM30PYKOCTb U
AanNbHO30PKOCTb, CMEKTPbI UCNYCKaHNA 1 nornoweHns, anbda,
6eTa- 1 raMMa-usny4yeHns, N30ToMbl, SAEPHas 3HEPreTuKa;
pasnuyatb  siBNeHust  (paBHOMEpPHOEe U HepaBHOMEPHOE
NPSAMONMHENHOE OBUXXEHNE, PAaBHOYCKOPEHHOE NPSIMONIMHENHOE
OBU>XeHne, cBOOOAHOEe nageHune Tes, paBHOMEPHOE AOBUXXEHue
MO OKPY>XHOCTW, B3aMMOLENCTBUE TeN, PeaKTUBHOE ABVXEHME,
KofiebaTeNbHOE [OBWXKEHME (3aTyxawwme ”  BblHY>XXOEHHbIE
KoniebaHusl), pe30HaHC, BOTHOBOE OBVXEHNE, OTPaXKeHne 3ByKa,
NPAMOSIMHENHOE pPacnpoOCTPaHEHNE, OTPAXKEHNE N MPENOMIIEHNE
CBETa, MNOJIHOE BHYTPEHHEE OTPaAXXEHWE CBETa, pPa3fIoXXEHne
6enoro CBeTa B CMEKTP W CIOXEHWE CheKTpasbHbIX LBETOB,
ancrnepcus CBETa, €CTEeCTBEHHas pPagnoakTUBHOCTD,
BO3HUKHOBEHME JIMHENYATOrO CNeKTpa U3ny4yeHns) no onncaHuto
NX  XapaKTEepHbIX CBOMCTB W Ha  OCHOBE  OMNbITOB,
OEMOHCTPUPYIOLLMX AaHHOE (PN3NYECKOE SBEHNE;



pacrno3HaBaTb MPOsiBEHNE U3YYEHHbIX (DU3NYECKNX ABAEHNA B
OKpy>XaroLlem Mupe (B TOM 4ucne uU3NYeckne SBReHUs B
npupoge: nNpunuebl U OTNMBLI, ABWXeHue nnaHeT ConHevHown
CUCTEMbI, pPEeaKTMBHOE [OBMXEHNE >KMBbIX OPraHM3mMoB,
BOCMpUATHE 3BYKOB >KVNBOTHbIMMU, 3eMneTpsiCeHMe,
CEeNCMNYECKME BOSHbI, LyHamu, 3X0, LBeTa Ten, ONTU4ecKue
SABMEHNS B nNpupoae, O6uonornyeckoe n[encTeve BUOUMOro,
ynbTPanoneToBoro n PEHTrEHOBCKOIO N3NYYEHNIA,
€CTECTBEHHbIV  PagnoaKTMBHbIN  (OH, KOCMUYECKUE Ny4n,
PaanoaKkTUBHOE MN3NyYeHNEe NPUPOOHLIX MUHEpPANoB, OENCTBUE
PaoMOaKTUBHbBIX MU3fIyYEHU HA OpraHM3M 4YesioBeka), Npu 3ToM
nepeBoguTb MNpPaKTUYECKylo 3agady B Yy4ebHylo, BbIOENSTb
CyLLECTBEHHble CBOMNCTBA (MPU3HaKKn) punsnyecknx aeneHuii;
onncbiBaTb U3YyYeHHbIE CBOWCTBA TeNn U (HU3NYECKNE ABNEHUS,
ncnonb3ys (uanyeckne BenMYMHbl (CPEedHAs WU MrHOBEHHas
CKOPOCTb Tena npu HepaBHOMEPHOM ABVKEHUWN, YCKOPEHWE,
nepemMeLleHne, nyTb, YrAoBas CKOPOCTb, Cuna TPeHusi, cuna
YyNpyrocTn, cuna TSXKECTWU, YCKOpPeHue CcBOOOOHOro napeHus,
BeC Tena, UMNynbC Tena, UMMNynbC CUibl, MeXaHn4yeckas padoTta
N MOLUHOCTb, MOTEHUuanbHasi 3Heprus Tena, NOQHATOro Hag
NMOBEPXHOCTLIO  3eMnn, MOTeHUManbHass 3JHEpPrna cxxartou
NPY>XXWHbI, KWHETUYEecKass 3JHeprusl, nonHas MexaHuyeckas
9Heprus, nepuog W YacTtoTa KonebaHuin, AOJnMHaA BOJSIHbI,
MPOMKOCTb 3BYKa W BbICOTa TOHA, CKOPOCTb CBETA, NoKasaTelb
npenoMneHna cpeapl), Npy OnNucaHuM NpPaBUfIbHO TPaKTOBaTb
dn3nyecknin CMbICN NCNONb3YEMbIX BENNYMH, OOO3HAYEHNA U
equHnLbl  U3NYECKUX  BENWUYMH,  HaxoguTb  hopmyrbl,
CBA3bIBAKOLUME [AHHYIO U3NYECKYIO BENUYUHY C  Opyrumim
BeMYMHAMN, CTPOUTb rpaduKN N3YHEHHbIX 3aBUCUMOCTEN
PU3NYECKNX BENNYNH;

XapakTepn3oBaTtb CBOWCTBA Tef, GU3NYECKMNE SBNEHUS W
NPOLECCHl, WUCMNOMb3ys 3aKOH COXPaHEHUs1 3Heprun, 3akoH
BCEMUPHOIO TArOTEHWUS, MPUHLNN Cyneprno3vuunm Ccun, NpUHLAN
OTHOCUTESNIbHOCTU [annnes, 3aKOHbI HbtoTOHA, 3aKOH



COXPaHEeHNA WUMMNYNbCa, 3aKOHbl OTPaXKeHUst U MpenoMIeHNs
CBETA, 3aKOHbl COXPaHEHUSA 3apsiAoBOro U MacCOBOrO YMCEN
npuv S90epHbIX peakuusx, npu 3TOM [[aBaTb C/IOBECHYIO
dhopMynMPOBKY 3akoHa W 3anucbiBaTb €ro MaTtemaTu4eckoe
BbIpaXXeHUeE;

O6BACHATb (PN3NYECKME NMPOLLECCHI U CBOWUCTBA TN, B TOM 4UCne
MW B KOHTEKCTE CUTyauun MNPaKTUKOOPUEHTUPOBAHHOIO
XapakTtepa: BbIsiBNATb NPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTb
o6bsiCHEHNE N3 2-3 NOrn4yeckMx Lwaros C onopon Ha 2-3
N3YYEHHbIX CBOWCTBA (U3NYECKUX SBNEHUN, (PUINYECKUNX
3aKOHOB W 3aKOHOMEPHOCTEWN;

pelaTtb pacyéTHble 3ada4dun (onuparoLmecs Ha cuctemy ns 2-3
YypPaBHEHN), UCMONb3yst 3aKOHbl N (opMynbl, CBs3blBaloOLLME
dur3nyecKkme BENMMYMHBL: HAa OCHOBE aHanusa ycnosusi 3agadiu
3anncblBaTb KpaTkoe YCnoBue, BbIABNATbL HegocTalowme nnu
N30bITOYHbIE OaHHble, BblbuMpaTb 3aKOHbI W  (OPMYIIbI,
HeobxoanMble O PELLEHUs, NPOBOAUTL PacyéTbl U OLEHMBATb
pPeanUCTUYHOCTb NONY4YEHHOrO 3Ha4YeHuns dusndeckom
BENINYMHbI;

pacrno3HaBaTb MPo6faeEMbl, KOTOPble MOXHO pPeWwnTb npu
nomMowm  PU3NYECKMX  METOLOB, WUCMNONb3ysi  OnucaHue
nccnegoBaHnda, BblOENATb  NPOBEPSEMOE  MNPEeanosioXXeHue,
OoLeHMBaTb NPaBUNbHOCTL NOPsSAKa NpoBeneHNA NccneqoBaHus,
Aenatb BblBOObI, UHTEPNPETMPOBATb Pe3ynbTaTbl HAGMIOAEHUN U
OnbITOB;

NPOBOAUTb OMbITbl NO HabGNAEHUIO DU3NYECKUX SABMEHUN NN
dur3nMYECKMX CBOUCTB TeN (M3y4YeHne BTOPOro 3akoHa HbloToHa,
3aKOHa  COXpPaHEHUs1  SHepruK, 3aBUCUMOCTb  Nepuopa
KofiebaHU MPY>XXUHHOMO MasiTHMKaA OT MacCbl rpy3a u
XKECTKOCTU MPY>KUHbI U HE3ABUCMMOCTb OT aMnanTygbl MasblX
KonebaHuu, NPAMONIMHENHOE  pacnpPOCTPaHeHne  CBETAa,
pasnoxeHne 6enoro cBeTa B CMEKTP, W3Yy4YeHWE CBOWCTB
N3006pakeHNss B MSIOCKOM 3epKane U CBOWCTB U300pakeHus
npegMeTa B cobuparollen nnH3e, HabnogeHue CraoWHbIX W



NMHEeNYaTbIX CNEKTPOB WN3MYYEHNS): CaMOCTOATENBHO cobupaTb
YCTaHOBKY 13 N36bITOYHOro Habopa o6opynoBaHNS, ONUCbIBaTb
X0[, onbiTa 1 ero pesynsratbl, GOpPMyNMpPoBaTh BbIBOAbI;
npoBoaANTb NPU HEOBXOAUMOCTU Ceputo MNPSMbIX U3MEPEHUN,
onpegenss cpegHee  3Ha4dYeHMe  N3MEPSIEMON  BENUYMHbI
(dokycHoe paccTosiHne cobupatollen nMH3bl), 0O60CHOBLIBATb
Bbl6Op criocoba namepeHns (M3MepuTenbHOro Npnéopa);
npoBoaANTb UccnegoBaHne 3aBUCUMOCTEN (PUSNYECKUX BEINYNH
C UCMNOMb30BaHNEM MNPSAMbIX N3MEPEHNA (3aBUCUMOCTb MyTK OT
BPEMEHM NPV PaBHOYCKOPEHHOM MOBMXKEHMN 6€e3 HavanbHOU
CKOpoCTU, Nnepnoga KonedaHnin maTeMaTn4eckoro MasiTHMKa ot
OJMHBbI HUTW, 3aBUCUMMOCTU Yyrna OTpakeHust cBeTa OT yrna
nageHnsa n yrna npenomMseHns oT yrna nageHusl): nnaHnpoBaTb
nccnegoBaHue, CaMOCTOSITENIBHO ~ cobupaTb  YCTaHOBKY,
dukcuposaTtb pesyneraThl NONy4EHHOW 3aBNCUMOCTHU
dpusnyeckux BenuuuH B Buae Tabnuy, n rpadukos, genatb
BbIBOAbI MO pe3ynsrataM UCCNeaoBaHus;

NPOBOANTL KOCBEHHbIE U3MEPEHUS (PUINYECKUX BENNYUH
(cpemHsaAsa CKOPOCTb U YCKOpEeHue Tena npu paBHOYCKOPEHHOM
OBVXKEHUN, YCKOpeHMe cBOOOOHOro nageHusi, >MXECTKOCTb
NPY>XWHbI, KO3MMOULUNEHT TPEHUS CKOMbXXEHUSA, MexaHunyeckas
pabota X MOLWUHOCTb, 4actota W nepuog KonebaHumn
MaTeMaTU4YeCKOro 1 NPY>XXMHHOIO MasiTHUKOB, ONTUYECKasi cuna
cobuparowen NNH3bl, PagUoaKTMBHbBIN (POH): MNNaHMPOBaTb
N3MEPEHNS, CcobMpaTb OKCMEPUMEHTANbHYIO YCTAHOBKY W
BbINONHATb U3MEPEHUs, cneays NpenioXXEHHON WHCTPYKLMK,
BbIYNCNATb 3HAYEHUE BEINYUHbI U aHANN3NPOBAaTb MOMYyYEHHbIEe
pe3ynbTaTbl C YH4ETOM 3a4aHHON NOrpPeLHOCTN N3MEPEHWI;
cobniogate nNpaeBuna TexHUKU 6GezonacHoCcTM npu paboTte C
nabéopatopHbiM 060pPYyAOBaAHVEM;

pasnn4yaTtb OCHOBHble MNPU3HAKMW U3YYEHHbIX  (PU3NYECKUNX
Mogenen: marepuanbHass To4yka, abCofiloTHO TBEPAOE TENo,
TOYEYHbIN WUCTOYHWK CBETa, Jlyd, TOHKasa NWH3a, nnaHeTapHas
MOAeNb atoMa, HyYKNOHHas MofeNb aTOMHOIo SApa;



XapakTepn3oBaTb NMPUHUMMNbI OENCTBUA U3YYEHHbIX NMPUOOPOB U
TEXHUYECKNX YCTPOWCTB C OMOPOM Ha UX onncaHust (B TOM
qucne:  CNMOOMETP, AaTyHUKM  MONOXKEHUS, PaACCTOAHUS U
YCKOPEHNSA, paKeTa, 3XOM0T, OYKW, Mepuckon, doToannapar,
ONTUYECKMEe CBETOBOAbI, CMNEKTPOCKOMN, [[O3UMETP, Kamepa
BunbcoHa), wncnonb3ys 3HaHWA O CBOWCTBax (U3NYECKNX
SABNEHUN N Heo6XxoanMble (PU3NYECKNE 3aKOHOMEPHOCTH;
NCrMofb30BaTb CXEMbl W CXeMaTU4YHble PUCYHKN WU3YYEHHbIX
TEXHUYECKNX  YCTPOWCTB, WSMEPUTESIbHBbIX NPUOOPOB U
TEXHOMOrMYECKNX npoLeccoB npu peLeHnmn
y4eBHO-NPaKTU4ECKMX  3afady, ONTUYECKNEe CXeMbl OIS
NOCTPOEHNA N306PaXXEHNIA B NSIOCKOM 3epKane n cobupatoulemn
NNH3E;

npmBoaMTb NPUMEpPbI (HaxoauTb WHGopMauMio O npumepax)
NPaKTUYEeCKOro  WUCMOMb30BaHNA  (PU3NYECKUX  3HAHUN B
NOBCEOHEBHON >»XWU3HW Onsi obecrnedeHnss 6e30macHOCTU Mpw
obpalleHnn ¢ npubopamMm U TEXHUYECKUMN YCTPOWUCTBaAMW,
COXpPaHeHNs 300p0BbSA M COBAOOEHNSA HOPM 3KONMOMMYECKOro
NoBEeAEHNS B OKPY>XaloLLEN Cpeae;

OCYLLECTBNATb MOUCK MH(popMaLUMn (prn3n4ecKoro copep xaHuns
B WHTepHeTe, caMoOCTOATENBbHO ((POPMYNNPYS MNOWCKOBLIN
3anpoc, HaxoauTb MNyTU  ONpefeneHns  LOCTOBEPHOCTU
NOMy4YEHHOW WHPOPMaUMM Ha OCHOBE MMEKLLUNXCS 3HAHUN W
OOMOAHUTENBbHBIX UCTOYHUKOB;

Ncnonb3oBaThb npwv BbINOSIHEHWN Yy4EBHbIX 3apaHumn
Hay4YHO-MONYNAPHYK nuTepaTypy (U3NYECKOro copep XaHus,
CnpaBoO4YHble MaTepuanbl, pecypcbl cetn VIHTepHeT, Bnagetb
NnPMémMamn  KOHCMEKTUPOBaHUA  TEKCTa, npeobpas3oBaHnd
NHMopMaUUn N3 OgHON 3HAKOBOW CUCTEMbI B OPYrYI0;
co3faBaTb COOCTBEHHbIE MUCbMEHHbIE N YCTHblE COOBLLEHNS Ha
OCHOBe MH(OopMaLMN N3 HECKOJTbKNUX NCTOYHUKOB (PU3NYECKOro
cogepXXaHnsa, ny6nnyHo NPeacTaBnsaTb pe3ynbTaTbl NPOEKTHOM
UNn nccnepoBaTeflbCKON LeATENbHOCTU, NPU 3TOM MPaMOTHO
NCNOMb30BaTb W3YYEHHbIW MOHATUWHBLIA annapat u3y4yaemoro



pasgena 13Nk 1 conpoBOXXAaTb BbICTYMNEHNE Npe3eHTaumen
C Y4ETOM OCOBEHHOCTEN ayaAnTOPUN CBEPCTHUKOB.



TEMATUYECKOE NMNJIAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHue Konun4yectBo 4acos
AneKTpoHHbIe (undposbie)
n/ pa3penos n tem KoHTponbHble MpakTnyeckue
Bcero o6pas3oBaTesibHble pecypchbl
n nporpamMmbl paboTbl paboTbl
Paspen 1. ®usuka v e€ posib B MNO3HAHUN OKpPY>XKaroLiero mupa
11 dunsmnka - Hayka o 5 0 0 Bubnnoteka LIOK
' npupoae https://m.edsoo.ru/7f416194
Bubnmnoteka LIOK
1.2 dursnyeckmne BeNNYMHbI 2 0 1 vonoteka L
https://m.edsoo.ru/7f416194
13 EcTecTBEHHOHayYHbIN 5 0 0 Bubnuoteka LLJOK
' MeTo[, NO3HaHUS https://m.edsoo.ru/7f416194
WToro no pasgeny 6
Paspen 2. NepBoHa4anbHble CBEAEHUS1 O CTPOEHUU BelecTBa
Bubnnoteka LIOK
2.1 CTtpoeHue BelecTsa 1 0 1 H
https://m.edsoo.ru/7f416194
[BmxeHne n
. Bnbnuoteka LIOK
2.2 B3aMMOOENCTBUE HYacTuL, 2 0 0
https://m.edso0.ru/7f416194
BellecTBa
ArperaTHble COCTOSIHUSA Bubnnoteka LIOK
2.3 P 2 0 0 H

BelllecTBa

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



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

WToro no pasgeny 5

Pazpen 3. [iBu>xeHne n B3aumogencraeve ten

MexaHun4eckoe
3.1 3 0
JBVDKEHne

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

NHepunsa, macca,

bnbnuoteka LIOK

3.2 4 0
MAIOTHOCTb https://m.edsoo.ru/7f416194
3.3 Cwvna. Buabl cun 14 1 Bubnmoreka LIOK
https://m.edsoo.ru/7f416194
WToro no pasgeny 21

Paspen 4. [laBneHne TBEPAbIX TeN, XKNAKOCTEN N ra3oB

LasneHwve. lNepenava

aBneHnsa TBEpObIMU
41 | P PA 3 0

Bubnnoteka LIOK

Tenamu, XXUOKoCTaMun n https://m. Tu/7f416194
rasamm
Bubnuoteka LLJOK
4.2 [laBneHne xxngKocTtu 5 0 H
https://m.edsoo.ru/7f416194
Buénnoteka LIOK
4.3 ATmMocdepHOe aaBneHue 6 0 H

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

[encteune XxXxngKoctn n
4.4 rasa Ha norpy>eHHoe B 7 1
HUX Teno

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

WToro no pasgeny 21



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

Paspen 5. Pa6ota n MOWHOCTb. QHeprus

Bubnnoteka LIOK

5.1 Pa6oTta 1 MOWHOCTb 3
https://m.edsoo.ru/7f416194
5.2 [MpocTble MeEXaHN3MbI 5 Bubnmorera LLOK
https://m.edsoo0.ru/7f416194
5.3 MexaHunyeckas aHeprus 4 Buenoreka LIOK
https://m.edsoo.ru/7f416194
Wtoro no pasgeny 12
PesepBHoe Bpems 3
OBLLEE KOJIMYECTBO 68

HACOB IO NPOIr’PAMME



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

8 KJNIACC

Ne HaumeHoBaHue

KonuuyectBO YacosB

ANeKTpPOoHHbIe (uncpoBble)

n/ pasnenos n Tem KoHTponbHbie MpakTuyeckne
Bcero o6pas3oBaTesibHble pecypcbl
n nporpamMmbl paboTbl paboTbl
Paspen 1. TennoBble ABNeHUsA
11 CtpoeHne n 7 0 0 Bubnuoteka LLOK
' CBOICTBA BelyecTsa https://m.edsoo.ru/7f4181ce
Bubnnoteka LIOK
1.2 Tennosble NpoLecchl 21 1 4 U
https://m. ru/7t4181
Wtoro no pasgeny 28
Pazpen 2. dneKkTpuyeckne u MarHNTHble SIBJIEHUA
DneKkTpnyeckune
51 3apsgpl. 7 0 0 Bubnnoteka LIOK
' 3apsikeHHble Tena u https://m.edsoo.ru/7f4181ce
NX B3amMopencTene
50 lMocTosHHBIN 20 1 5 Bubnnoteka LIOK
' ANEeKTPUYECKMIA TOK https://m.edsoo.ru/7f4181ce
Bubnnoteka LIOK
2.3 MarHuTHbIe ABNEHNSA 6 0 0 mbnmotexa L
https://m. .ru/7f4181
54 onekTpomMarHuTHas 4 1 0 Bubnuoteka LLOK
) NHOYKLUWS https://m.edsoo.ru/7f4181ce



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

WToro no pasgeny

37

PesepBHoe Bpems

OBLUEE KOJINHYECTBO
HACOB IO NMPOIrPAMME

68




9 KNNACC

Ne HanmeHoBaHue KonuyectBo 4acos
ANeKTpPOoHHbIe (uncpoBble)
n/ pasnenos n Tem KoHTponbHbie MpakTuyeckne
Bcero o6pas3oBaTesibHble pecypcbl
n nporpamMmbl paboTbl paboTbl
Paspen 1. MexaHn4yeckune siBneHus
MexaHun4eckoe Eu6 OK
oTeka
1.1 OBVDKEHME U criocobbl 10 1 2 mbnmotexa L
https://m.edsoo.ru/7f41a4a6
€ro onvcaHus
. bubnuoTteka K
1.2 B3anmopencteue ten 20 1 1 monmoreka LIO
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHbl COXpaHeHns 10 1 0 monnoreka LIO
https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pa3pen 2. MexaHn4yeckune Koneb6aHus n BOJHbI
51 MexaHunyeckne . 0 5 Bubnuoteka LLOK
) KonebaHus https://m.edsoo.ru/7f41a4a6
55 MexaHunyeckune 3 1 0 Bubnnoteka LIOK
' BOJHbI. 3BYK https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15

Paspgen 3. dneKTpoMarHUTHOE NoJsie U 3NIEKTPOMarHUTHbIe BOJIHbI



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

OneKTpoMarHuTHoe
none u

Bubnuoteka LLOK

3.1 6
ANEKTPOMarHnTHble https://m.edsoo.ru/7f41a4a6
BOJIHbI
WToro no pasgeny 6
Pa3pen 4. CBeToBbIE ABNEeHUA
3aKOHb!
bubnunoteka LIOK
4.1 pacnpocTpaHeHns 6
https://m.edsoo.ru/7f41a4a6
cBeTa
4.0 JIMH3bI 1 onTu4eckune 5 Bubnnoteka LLIOK
' npuéopbl https://m.edsoo.ru/7f41a4a6
43 Pasno)xeHune 6enoro 3 Bubnuoteka LLOK
' cBeTa B CNeKTp https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Paspen 5. KBaHTOBbIE AABNEeHUSA
VcnyckaHue n
Bubnuoteka LLOK
5.1 MOrnoLleHne cBeTa 4
https://m.edsoo.ru/7f41a4a6
aToMOM
5.5 CTpoeHne aToMHOro 6 Bubnuoteka LLOK
' aapa https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
5.3 AnepHble peakuum 7 H

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



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

WToro no pasgeny

17

Paspen 6. NMosToputenbHo-o606Lwwarowm

n moaynb

lMoBTOpPEHME 1
ob6o6uieHne

Bubnnoteka LIOK

6.1 9
cofepXXaHunsa Kypca https://m.edsoo.ru/7f41a4a6
dunsnku 3a 7-9 knacc
WToro no pasgeny 9
OBLLUEE KOJTMYECTBO 102

HACOB IO NMPOIrPAMME



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

NMOYPOYHOE NMJIAHUPOBAHUE
7 KINNTACC

Ne

3 ~ 13

o

Tema ypoka

KonuuecTBO Yacos

KoHTponbHbIe
paboTbl

Bcero

MpakTnyeckne
paboTbl

HAdaTta
N3y4veHusi

ONeKTpPOHHbIe
uucdposbie
o6pa3oBarebHble
pecypchbl

Y10 nsyyaet pusnka

HekoTopble
bur3nyeckmne TepMmHBbI

dunsunyeckne
BeNn4nHbl. IamepeHne
dusnyecknx sennymH

ToyHOCTb I
NOrpeELLUHOCTb
N3MepPEHNN

JlabopatopHas paboTta
Ne 1 "Onpepnenexne
nokasaHun
N3MepuUTENIbHOro
npuéopa"

Hay4Hble meTogbl
N3y4eHnss Npupoapl

bunbnuoteka LLIOK
https://m.edsoo.ru/ff09f7

2a



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

CTpoeHue BeLlecTBa.

bunbnuoteka LLIOK

7 https://m.edsoo.ru/ff09fe
Monekyrnbl
Oa
JNlabopatopHas paboTta
3 Ne2 "OnpepneneHne
pa3mMepoB Ten
MeTOAOM psfoB”
BbpoyHoBckoe
nBKeHve. [ndbyans Bubnuoteka LIOK
9 ' https://m.edsoo.ru/ff0a0
B rasax, XXUgKocTsaX U 136
TBEpPLObIX Tenax T
BzanmHoe
10 | npuTa>xeHne n
OoTTanKMBaHue MOSEKY
Bubnnoteka LIOK
ArperaTHble
11 https://m.edsoo.ru/ff0a0
COCTOSIHMS BellecTBa
378
MexaHunyeckoe
OBVXEHMe. bunbnuoteka LLOK
12 | PaBHOMepHOE 1 https://m.edsoo.ru/ff0a0
HepaBHOMeEpPHOE 5c6
OBVKEHNE
CkopocTb. EguHuubl Bunmoteka LIOK
13 https://m.edsoo.ru/ff0a0

CKOPOCTY

19¢



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

PacueTt nytn un

bunbnuoteka LLIOK

14 https://m.edsoo.ru/ff0a0
BPEMEHN OBVKEHUS
aed
NHepums.
. bunbnunoteka LLIOK
BzanmopencTeue Ten.
15 https://m.edsoo.ru/ff0a0
Macca Tena. EauHnypl 10
Macchl T
JNlabopatopHas paboTta
16 | Ne 3 "3mepeHune
mMaccebl Tena"
[NMnoTHOCTL BeLlecTBa.
Bubnnoteka LIOK
Pac4eTt macchbl n
17 https://m.edsoo.ru/ff0a0f
obbema Tena rno ero oo
MNJOTHOCTU T
PelueHne 3apga4 no Bubnnoteka LIOK
18 Teme "lNnoTHOCTb https://m.edsoo.ru/ff0at
BellecTBa" 23c
19 Cuna
20 SABneHne TAaroTeHus.
Cuna TtaxecTtun
CBsA3b Mexay cunonm Bubnnoteka LIOK
21 | TAXecTn n Maccou https://m.edsoo.ru/ff0al
Tena. PelueHne 3apay 778



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

rno teme "Cuna

THKecTn"
Bunbnunoteka LIOK
Bec Tena.
22 https://m.edsoo.ru/ff0at
HeBecomocTb
178
Cuna Ta>xecTn Ha
ApYyrux nnaHeTtax. Bubnnoteka LLJOK
23 dusnyeckune https://m.edsoo.ru/ff0at
XapakTepucTuKun 502
nnaHer
o4 Cwuna ynpyrocTu.
3akoH yka
JlabopaTtopHas paboTa
25 Ne 4 "iccnepoBaHue
cunbl ynpyroctn"
Bubnnoteka LIOK
26 | OvnHamomeTp https://m.edsoo.ru/ff0at
8cc
CnoxeHune gByx cun,
HanpaBAEeHHbIX N0 Bubnnoteka LIOK
27 | opHon NPSIMONA. https://m.edsoo.ru/ff0at

PaBHopgencTBytoLas
cun

a/0



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

Pelwienne 3agay no
Teme

28 "PaBHogencTBytoLLas
cun”
Cwna TpeHus. TpeHne Bubnnoteka LIOK
29 | cKonbXXeHusi, Ka4eHns https://m.edsoo.ru/ff0at
1 NOKOS b9c
JlabopaTtopHas paboTa
Ne 5 "iccnepoBaHue
3aBMCMMOCTU CUNbI
TPEHUS CKOMbXXEHUS OT Bubnmoreka LIOK
30 nnolamu https:/m. ru/ff0at
cc8
COMPUKOCHOBEHNSA Ten,
NPWXMMatoLLLEeN CUnbl,
poaa nosBepxHocTn"
PelueHvne 3anay no
Temam: «Bec Tena»,
«[padunyeckoe Bubnnoteka LLOK
31 N3o6parkeHne Cu», https://m.edsoo.ru/ff0at

«Cunnbl»,
«PaBHopgencTaytoLas
cun»

deQ



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

KomnnekcHas paboTta
Ne1 "MexaHunyeckoe

32 | pBuxeHue. Macca u
nnotHocTb. Cuna,
BuAbl cun"
Haenenue. EgnHunubl Bubnmoreka LIOK
33 - ’ https://m.edsoo.ru/ff0a2
AaBfeHuns 06
PelwieHne 3agay no
34 [ Teme "[daBneHue B
TBépLObIX Tenax"
Bubnuoteka LIOK
35 | [HaBneHuve rasa https://m.edsoo.ru/ff0a2
376
lNepepaya pasneHnsa Bubnnoteka LIOK
36 | >XMAKOCTSIMU N ra3damu. https://m.edsoo.ru/ff0a2
3akoH Nackans 5b0
[aBneHne B XXMaKocTun
1 rase, Bbi3aBaHHOE Bubnnoteka LIOK
37 OEeNCTBUEM CUSbI https://m. .ru/ff0a2
TsKecTn. Pacyér 718

OaBNeHns XKNOKOCTH



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

Ha OHO U CTEeHKM
cocypa

PelwieHne 3agay no
Teme «[laBneHve B

Bubnnoteka LIOK

38 https://m.edsoo.ru/ff0a2
XKUAKOCTU 1 rase. 896
3akoH lNackansa» -
Bubnnoteka LIOK
Coobuatopecs
39 coc U:I = https://m.edsoo.ru/ff0a2
yn 970
Bec Bo3gyxa. Bubnnoteka LLOK
40 | AtmocdepHoe https://m.edsoo.ru/ff0a2
JaBneHune b5a
NamepeHne
Bubnnoteka LIOK
aTmocdepHoro
41 https://m.edsoo.ru/ff0a2
pasneHns. OnbIT
da8
Toppuryennu
3aBUCUMOCTb
bunbnuoteka LLIOK
aTtMocdepPHOro
42 https://m.edsoo.ru/ff0a2f
OABMEHNS OT BbICOTbI o4
Hag ypOBHEM MOpSsi o
bapomeTp-aHepons.
Bubnuoteka LIOK
ATmocepHoe
43 https://m.edsoo.ru/ff0a2f

JaBneHne Ha
pa3finyHbIX BbiICOTax

c4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

PeweHne 3apgay no

44 | Teme "ATmMOChepHoOe
nasneHue"
MaHomeTpbl.
45 | TMoplwHeBon
>KUAKOCTHbIN Hacoc
. Bubnnoteka LIOK
MMapaenu4ecknin
46 https://m.edsoo.ru/ff0a3
npecc 136
[enctBne XXngKocTtn n
Bubnnoteka LIOK
rasa Ha Norpy>xeHHoe
47 https://m.edsoo.ru/ff0a3
B HMX Teno.
276
ApxumepgoBa cuna
PeweHne 3apgay no
48 | Teme: "Apxmmenosa
cuna"
JNlabopatopHas paboTta
Ne 6 "N3yyeHune
o Bubnuoteka LLOK
BbITaNKMBatoLLEN
49 . . https://m.edsoo.ru/ff0a3
CuUnbl, AENCTBYOLLEN st
Ha NOrpy>XeHHoe B _
XKNOKOCTb Teno"
bunbnuoteka LUIOK
50 [NnaBaHue Ten https://m.edsoo.ru/ff0a3

a9%6



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96

lMnaBaHve cynos.

> BoapgyxonnaesaHue
PelwieHne 3agay no
Temam: «[1naBaHne
CYy[oB. Bubnnoteka LIOK
52 BosgyxonnasaHue», https://m.edsoo.ru/ff0a3
«[laBneHne TBepapbIxX 654
Ten, XXNAKOCTEN n
raso.»
KomnnekcHas pabota
Ne2 "[laBneHue
53 | TBEpObIX Ten,
>KNOKOCTEN 1 ra3os.
Apxnmegosa cuna"
MexaHn4eckas bunbnunoteka LLIOK
54 paboTa. EguHnpl https://m.edsoo.ru/ff0a3f
paboThbl 82
55 MowHocTb. EgnHnupbl 5|/|6r!|/|o1'eKa LOK
MOLLIHOCTN 80 l
[NpocTble MeXaHMU3Mbl.
Pbiyar. Pblvarn B
56

TEXHUKE, ObITY 1
npupoae



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

PaBHOBecue cun Ha

57
pblyare. MOMeHT cunbl
PelweHne 3apgay no Bubnnoteka LIOK
58 | Teme «YcnoBus https://m.edsoo.ru/ff0ad
paBHOBeCUS pblyara» 8ab
MNprvmeHeHne npasuna
59 | paBHOBecKs pblyara K
6noky
PaBeHcTBO paboT npu
NCNONb30BaHNN
60 [ NpOCTbIX MEXAHN3MOB.
"3onoTtoe npasuno”
MEXaHNKMN
KoahdpumumeHT
61 None3Horo AencTeus
MexaHnama
PelweHne 3aga4 no Bubnnoteka LIOK
62 Teme "Pabora, https://m.edsoo.ru/ff0a4
MoLHocTb, KI4" c48
MexaHn4eckas
3Heprus. Bubnnoteka LLOK
63 KnHeTnyeckas n https://m. ru/ff0ad
noTeHumnanbHas 252

3Heprus



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

3aKOH coxpaHeHus

bunbnunoteka LLIOK

64 | mexaHn4eckom 1 https://m.edsoo.ru/ff0a4
3Heprum 360
NpomexxyTo4vHas
65 | | POMHIT 1
atrecrtaums
PesepBHbIN ypOK. Bubnnoteka LIOK
66 MexaHn4eckoe 1 https://m.edsoo.ru/ff0a4
OBM>XeHne eeb
PesepBHbIN ypOK.
N Bubnuoteka LLOK
LaBneHne TBEPAbIX
67 . 1 https://m.edsoo.ru/ff0adf
TeN, XUAKOCTEN U fo
rasos -
Pe3epBHbIN ypOK.
68 PaboTta, MoLHOCTb, 1

3Heprus

OBLUEE KOJINHYECTBO
YACOB IO NMPOIrPAMME

68



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KJNIACC

Ne Konun4yectBo 4yacos ONEeKTpPOHHbIe
n HAaTta uucdposbie
Tema ypoka KoHTponbHbie MpakTudyeckune
/ Bcero N3yyeHunst ob6pa3oBaTtefibHble
paboTbl paboTbl
n pecypcbl
OcHoBHbIE NONOXKEHNSA
Bubnuoteka LLOK
MONEKYNAPHO-KMHETNY
cCKOIf TEODI 1 0 0 https://m.edsoo.ru/ff0a5
P 256
BeLlecTBa
ArperatHble
1 0 0
COCTOSIHMS! BellecTBa
Mopenu TBEpJOro,
Bunbnunoteka LLIOK
XKUAKOro "
1 0 0 https://m.edsoo.ru/ff0a5
rasoobpasHoro
. 40e
COCTOSIHMI BeLlecTBa
O61bsicHeHME CBONCTB
TBEPLOro, XNOKOro v
ra3soobpasHoro
COCTOSIHUI BeLecTBa 1 0 0
Ha OCHOBE MONOXKEHUI
MONEKYNAPHO-KMHETNY
€CKOW Teopum



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

Kpuctannuyeckue un
amopHble Tena

bunbnuoteka LLIOK

https://m.edsoo.ru/ff0a5
800

CmayumBaHve u
HecMa4vnBaHue.
KannnnspHble sBneHns

Bubnuoteka LLOK

https://m.edsoo.ru/ff0a5
230

TennoBoe pacwmpeHne
n cxaTtue

bunbnuoteka LLIOK
https://m.edsoo.ru/ff0a5
a26

Temnepatypa

BHYTpeHHsAs aHeprus.
Cnocobbl 3MeHEHMS
BHYTPEHHEN SHEPrn

Bubnuoteka LLOK
https://m.edsoo.ru/ff0a5
c60

10

Bugpbl Tennonepenayu

bunbnunoteka LLIOK
https://m.edsoo.ru/ff0aé
412

11

Konn4yecTtBo TennoThbl.
YoenbHasa
TENNOEMKOCTb

bunbnunoteka LLIOK
https://m.edsoo.ru/ff0a6
976



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

JNlabopaTtopHas paboTta
Ne1 «/3yyeHne

bunbnuoteka LLIOK

12 . https://m.edsoo.ru/ff0a6
yCTpoucTBa
a98
KanopumeTpa»
Pacuyét konunyectea Bubnnoteka LIOK
13 | TennoTbl. YpaBHeHne https://m.edsoo.ru/ff0a7
Tennosoro 6anaHca 088
JlabopaTtopHas paboTa
14 Ne2 «M3yuveHne
npouecca
TennoobmeHa»
JlabopaTtopHas paboTta
Ne3 "OnpepneneHne Bubnnoteka LIOK
15 | ypenbHOM https://m.edsoo.ru/ff0a6
TENJIOEMKOCTU bb0
BellecTBa"
OHeprus Tonmnea. Bubnnoteka LLOK
16 YpnenbHas Tennota https://m.edsoo.ru/ff0a7
cropaHus b5a
3aKOoH COXpaHeHns n
17 NnpeBpaLLeHNst IHEPrn

B MeXaHN4YeCKux m
TErnJIoBbIX rnpoleccax



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

MnaBneHne n
oTBepaeBaHne

Bubnuoteka LIOK

18 | KpucTannm4eckux Ten. https://m.edsoo.ru/ff0a7
YpenbHas Tennota 1d2
nnaBneHns
paduk nnasnenus n
19 | oTBepageBaHus
KpUCTanIn4ecKnx Ten
MapoobpasoBaHue 1 Bubnnoteka LIOK
20 KOHOeHcauus. https://m.edsoo.ru/ff0a7
VicnapeHne 40c
BnaxxHocTb BO3ayXa.
o1 Cnocobbl
onpegeneHns
BNa>KHOCTWN BO3Ayxa
JlabopaTtopHas paboTa
Bubnuoteka LLOK
22 Ned «Orlpe,u,en?HVIe https://m.edsoo.ru/ff0a7
OTHOCUTENBHOW 698
BNa>KHOCTWN BO3Ayxa»
KnneHne. YoenoHas Bubnnoteka LIOK
23 | Tennota https://m.edsoo.ru/ff0a7

napoobpasoBaHns

86¢



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

PeweHne 3apgay no

24 | Teme "YpaBHeHue
Tennosoro 6anaHca"
MpuHUUNbLI paboTbl
TENNOBLIX ABUraTeNen.
25 | [Mapoas TypbuHa.
[BuvraTtens
BHYTPEHHErO CropaHuns
KT1/[] Tennosoro Bubnnoteka LIOK
26 https://m.edsoo.ru/ff0a7
apuvratens
c/c
NogroTtoBka K
. bunbnuoteka LLIOK
o7 KOMMJIEKCHOW paboTe
https://m.edsoo.ru/ff0a8
Ne1 "TennoBble
. 3f2
SIBNEeHns
KomnnekcHas paboTta Bubnnoteka LIOK
28 Ne1 "TennoBble https://m.edsoo.ru/ff0a8
asneHns" 6ae
9 dneKkTpusaums Ten npu
COMPUKOCHOBEHNN
ONEKTPOCKON.
30 lMpoBogHWKK 1
HEeNpPOBOAHNKMN

ANekTpunyectea



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

Bzanmopenctaue

bunbnunoteka LLIOK

31 3apsi>KEHHbIX Tern. https://m.edsoo.ru/ff0a8
3akoH KynoHa 7e4
ONeKTpu4ecKoe rnorne.
Hanps>xkeHHOCTb
bunbnuoteka LLIOK
3NEKTPUYECKOrO NOonS.
32 https://m.edsoo.ru/ff0a8
MpyHUMn
ala
cynepnosnunmn
3ANEKTPUYECKNX Nonen
HdenumocTb
33 | aneKkTpu4eckoro
3apsiga. DNeKTPoH
34 | CtpoeHne atoma
O6bsicHeHne
ANEKTPUHECKUNX
. bunbnuoteka LLIOK
SABNEHNIN. 3aKOH
35 https://m.edsoo.ru/ff0a8
COXpaHeHus o6
3NEKTPNYECKOro T
3apsga
ONEKTPUYHECKUN TOK. Bubnuoteka LLOK
36 | WcTouHMKK https://m. Ju/ff
3NEKTPUYECKOro ToKa 5a4
37 dneKTpuyeckas Lenb u

€€ cocTaBHble YacTin



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

ONEKTPNYECKINI TOK B

bunbnunoteka LLIOK

38 MeTannax, XXnaKocTax https://m.edsoo.ru/ff0a9
1 razax 838
. Bubnnoteka LIOK
Henctensa
39 https://m.edsoo.ru/ff0a9
3NEKTPNYECKOro TOKa
6b2
40 Cwuna Toka. IamepeHne
Cunbl TOKa
JlabopatopHas paboTa Bubnnoteka LLOK
41 Ne5 «M3amepeHune cunbl https://m.edsoo.ru/ff0a8
TOKa» bd6
DneKkTpn4eckoe
bunbnunoteka LLIOK
Hanps>KeHME.
42 https://m.edsoo.ru/ff0a9
NamepeHne
el4
Hanps>KeHNs
IneKkTpn4eckoe
Bubnuoteka LLOK
COnpoTUBNEHNE
43 https://m. ru/ff
npoBogHuKa. YaenoHoe 738
CONpOTUBNEHNE
3akoH Oma ans Bubnuoteka LLJOK
44 https://m.edsoo.ru/ff0aa

ydacTKa uenu

44a



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

JNlabopaTtopHas paboTta
Ne6 «/13y4yeHne

45 .
npvHUMna gencTens
peocTarta»
lNocnepoBatenbHoe
46 | coepuHeHne
NPOBOAHNKOB
JlabopaTtopHas paboTta
Ne7 «M3yveHne Bubnuoteka LLOK
47 nocnenoBaTesibHOro https://m.edsoo.ru/ff0aa
coefuHeHns ab8
NPOBOOHNKOB»
MapannenbHoe
48 | coepguHeHne
NPOBOLHNKOB
JlabopaTtopHas paboTa
Ne8 «M3y4veHne Bubnuoteka LLOK
49 | napannenbHoro https://m.edsoo.ru/ff0aa
coegnHeHunsa die
NPOBOOHNKOB»
PeweHne 3apgay Ha Bunbnunoteka LLIOK
50 | npumeHeHne 3aKoHa https://m.edsoo.ru/ff0aaf

Owma gnga pasnnyHoro

8a



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

coeanHeHns
NPOBOAHNKOB

Pa6oTa n MoWwHOCTb

bubnuoteka LLOK

51 3NEKTPNYECKOro TOKa. https://m.edsoo.ru/ff0ab
3akoH [xoyns-JleHua 124
JlabopaTtopHas paboTa
Ne9 «MamepeHune Bubnuoteka LLJOK
52 MOLLHOCTN 1 paboThl https://m.edsoo.ru/ff0ab
TOKa B 9NIEKTPUNYECKOM 3e0
namne»
Jlamna ocBeLleHus.
IneKTpun4eckmne
Bunbnunoteka LIOK
HarpeBaTefbHbIe
53 https://m.edsoo.ru/ff0ab
npnéopsbl. KopoTkoe 660
3aMblKaHue. -
MpenoxpaHuTtenn
MNopgroTtoBka K
. Bunbnuoteka LLIOK
KOMMieKkCHon paboTe
54 \ https://m.edsoo.ru/ff0ab
Ne2 "OnekTpuyeckne
d2c
sasneHns”
KomnnekcHas paboTta Bubnnoteka LIOK
55 | Ne2 "OnekTpuyeckue https://m.edsoo.ru/ff0ab

asneHusa"

ea8



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

NocTosIHHbIE MArHUTbI.

56
MarHutHoe none
MarHuTHoe none
NPOBOAHNKOB C TOKOM
Bubnnoteka LIOK
N MOCTOSIHHbIX
57 https:/m. ru/ff
MarHuToB. MarHuTHbIe Oba
nuHun. lNMpasnno
6ypaB4nka
MarHuTHoe none
KaTyLUKN C TOKOM. Bubnnoteka LIOK
58 | [lpasBuno npasown pyKu. https://m.edsoo.ru/ff0ac
OneKTpoMarHuTbl N NX 1d2
NPUMEHEHNE
Lenctene marHnTHoro
59 nons Ha NPOBOAHNK C
TokoM. [NpaBuno neson
PYKU
MHOyKums MarHMTHOro
60 | nonda. MarHUTHbIN
NOTOK
. Bunbnunoteka LLIOK
DNEeKTPUYECKNI
61 https://m.edsoo.ru/ff0ac
asuratenb

86c



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

62

SABneHve
3NIEKTPOMarHUTHOM
NHOYKLUAN.
HanpaeneHwne

MHAOYKUNOHHOIO TOKa.

MNpasuno JleHua

63

Cnocobbl nony4eHns
ANEKTPUYECKOW
3Heprum

64

lNepepaya
3ANEKTPUYECKON
3Heprum

65

MpomexyTo4Has
aTTecTayus

66

Pe3epBHbIN YPOK.
Tennosble sBNEHUNA

Bubnuoteka LLOK
https://m. u/ff
coe

67

PesepBHbIN ypOK.
dnekTpu4eckune
SIBJIEHNS

Bunbnunoteka LLIOK

https://m.edsoo.ru/ff0ac
dc6

68

PesepBHbIN ypOK.
MarHuTHble aBneHus

OBLUEE KOJINHYECTBO
HACOB IO NPOIr’PAMME

68



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




9 KNNACC

KonuuyectBO 4yacosB

ONeKTPOHHbIE

Ne
Aata uucposble
n/ Tema ypoka KOHTpOnbHbIE MpakTu4yeckune
Bcero N3y4YeHus o6pa3oBaTesibHble
n paboTbl paboTbl
pecypchbl
MexaHunyeckoe
Bubnuoteka LLJOK
OBVDKEHNE.
1 1 0 0 https://m.edsoo.ru/ff0ad
MaTepunanbHasa Touka. 474
Cuctema oTcuérta -
2 [MepemelleHve n NyTb 1 0 0
Onpepnenexve
3 KoopguHatbl 1 0 0
ABVKYLLIErocs Tena
MNepemelleHne npu
o Bubnuoteka LLJOK
NPSIMOSINHENHOM
4 1 0 0 https://m.edsoo.ru/ff0ad
pPaBHOMEPHOM
19a
OBVDKEHNN



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a

[padukn
3aBUCUMOCTHU
CKOpOCTH,
nepemeLLeHns n
KoopauHaTbl OT
BpeMeHn ons
NPAMOANHENHOIO
pPaBHOMEPHOro
ABV>KEHUS

JlabopaTopHasi
paboTta Nei
«OnpepenexHve
CpeAHei CKoOpoCTu
Tena npv ABVXXEeHUN
No HaKJIOHHOM
NIOCKOCTU»

Bubnuoteka LLOK
https://m.edsoo.ru/ff0ad
b18

XapakTepucTukmu
HepaBHOMEPHOro
OBVKEHUS.
MpsmonnHenHoe
PaBHOYCKOPEHHOE
ABVKEHNE



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

CKopocTb
NPSAMOSIMHENHOrO
PaBHOYCKOPEHHOIO
apuxeHns. padpuk
CKOpOCTU

[MepemelleHmne Tena
npw NPAMONMHENHOE
paBHOYCKOPEHHOE
OBVDKEHNE

bunbnuoteka LLIOK

https://m.edsoo.ru/ff0ad
8d4

10

JlTabopaTtopHas
paboTa Ne2
«OnpepeneHne
YCKOpPEHUS Tena npu
OBVDKEHUN Npu
PaBHOYCKOPEHHOM
OBVDKEHUN MO
HaKTOHHOW
NJIOCKOCTU»

11

CBobopgHoe nageHune
Ten. OnbiTbl Mannnes



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

CkopocTb npu
KPUBONMHENHOM
ABKeHUW. [iBnxeHne

Bubnnoteka LIOK

12 https:/m. u/ff
MO OKPY>XHOCTU C 176
MOCTOSAHHOW MO T
MOAYSI0 CKOPOCTbLIO
lNopgroToBka K
KOMIMIEKCHOWN paboTte
13 Nel "MexaHn4eckoe
OBVDKEHME 1N CrOCOObbI
ero onuncaHus"
KomnnekcHas pabota
14 Nel «MexaHunyeckoe
OBVDKEHME 1 CrocoObbl
ero onnucaHus»
NHepuunanbHble
N bnbnuoteka LIOK
CUCTEMbI OTCYETA.
15 - https://m.edsoo.ru/ff0ae
[MepBbI 3aKOH
612
HbtoToHa
. Bnbnunoteka LIOK
BTopon 3akoH
16 https://m.edsoo.ru/ff0ae

HbloTOHA

72a



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a

TpeTtnin 3aKoH

bnbnuoteka LIOK

17 https://m.edsoo.ru/ff0ae
HbloToHa
982
PewweHne 3apa4 Ha Bubnnoteka LIOK
18 NPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0ae
HbtoToHa b6c
Bubnnoteka LIOK
Cwuna ynpyrocTu.
19 https://m.edsoo.ru/ff0ae
3akoH lyka
ca2
JlabopaTopHasi
Bubnnoteka LIOK
paboTa Ne3
20 https://m.edsoo.ru/ff0ae
«OnpepgeneHve 28
XKECTKOCTM MPY>KNHbI» _
o1 3aKOH BCEMUPHOro
TAroTeHNs
YckopeHune
50 cBOOOAOHOro NageHns
Ha 3emne n gpyrux
HebeCHbIX Tenax
Bubnuoteka LLJOK
23 Cuna TpeHus https:/m. ru/ff0af7

38



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738

OnHamnka

KPBONNHENHOIO Bubnnoteka LLOK
24 OBV>XEHUA. https://m.edsoo.ru/ff0af3
ckyccTBeHHbIe 3¢
CNYTHUKN 3emnu
Cwvina TsxxecTtu n
3aKOH BCEMUNPHOIro Bubnuoteka LLOK
25 TArOTEHUS. https://m.edsoo.ru/ff0af0
YckopeHune 44
CcBOOOAHOrO NageHust
PelweHne 3apay no
Teme "Cuna
ynpyroctu. Cuna Bubnnoteka LLOK
26 TpeHusa. Cuna https:/m. Jru/ffOaf
TSDKECTU N 3aKOH 8
BCEMUPHOro
TAroteHns"
Ycnosue paBHoBeCUS Bubnnoteka LIOK
27 Ten. LleHTp TshkecTn https://m.edsoo.ru/ff0afe
Tena 36
o8 Buabl paBHOBecus

TEN



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

MoprotoBka K
KOMMMMIEKCHOWN paboTte

Bubnuoteka LLJOK

29 Ne2 https://m.edsoo.ru/ff0b0
"BsanmopeiicTeme 408
Ten"
KomnnekcHas pabota
N2 Bubnnoteka LIOK
30 e y https://m.edsoo.ru/ffob0
B3anmopencteue
bec
Ten"
mnynbc Tena. 3akoH Bubnnoteka LLOK
31 COXpaHeHus https://m.edsoo.ru/ff0b0
nmnynbca 7fa
PeweHne 3apay no
" Bnbnunoteka LIOK
Teme "3aKoH
32 https://m.edsoo.ru/ff0b0
COXpPaHeHuns
96¢
nmnynsca"
33 PeakTnsBHOE
aBuxeHne. PakeTbl
Pa6boTa cunbl. Bubnmoteka LIOK
34 MoLLHOG https://m.edsoo.ru/ff0b0
LHOCTb a84
Pa60Ta Ciliib Bnbnunoteka LIOK
35 https://m.edsoo.ru/ff0b0

TAXKECTN, CUNbI

dbs



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

YAPYrocTu 1 CUbl
TPeHus

36

lNoTeHunanbHas
3Heprus. Teopema o
NnoTeHLUManbHON
3Heprum

37

KuHeTunyeckas
3Heprusa. Teopema o
KNHETUYECKOW
3Heprnm

bunbnuoteka LIOK

https://m.edsoo.ru/ff0b0
c32

38

3aKOH CoXpaHeHus
MEXaHN4YECKOM
3Heprum

39

MoprotoBka K
KOMIMNEKCHOWN paboTte
Ne3 "3aKoHbI
coxpaHeHuns"

40

KomnnekcHasn pabota
Ne3 «3aKOHbI
COXpPaHeHus»

41

KonebaTenbHoe
OBVDKEHne

bunbnunoteka LIOK
https://m.edsoo.ru/ff0b1
858



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

42

BennunHsil,
XapakTepuaytoLne
KofnebaTtenbHoe
OBVKEHNE

43

MaTtemaTtumnyeckuin n
NPY>XWUHHbIN
MasATHUKMN.
[apMoOHUu4eckue
KonebaHus

44

JlTabopaTtopHas
paboTa Ned
«/lccnepgoBaHune
3aBNCMMOCTHU
nepuoga KonebaHum
OT >KECTKOCTMU
NPY>XWUHbI 1 Macchbl
rpysa»

Bunbnuoteka LIOK
https://m. ru/ff

97a

1

45

JlabopartopHas
paboTa Ne5
"N3mepeHune
YCKOpeHUs
CcBOOOAHOrO NageHust
C NOMOLLbIO
MaTtemaTn4ecKoro
MasiTHMKa"



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

46

3aTyxalowme n
HesaTyxaroLme
koneb6aHns

47

BbIHY>XeHHble U
cBobofgHble
konebaHus. PesoHaHc

Bubnuoteka LLOK
https://m.edsoo.ru/ff0b2
0f0

48

PacnpocTpaHeHne
koneb6aHui B cpegae.
BonHbl

bnbnunoteka LIOK

https://m.edsoo.ru/ff0b2
1fe

49

[OnuHa BOnHbI.
CkopocTb
pacnpocTpaHeHus
BOJIH

50

NcTo4HMKKM 3BYKa.
3BYKOBble KonebaHns

51

BbicoTa, TeM6p u
FPOMKOCTb 3BYyKa

52

PacnpocTtpaHeHune
3BYKa. 3BYKOBble
BOJIHbI

53

OTpaxkeHune 3ByKa.
3BYKOBOW pe30HaHC



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

MoprotoBka K
KOMMMMIEKCHOWN paboTte

bnbnunoteka LIOK

54 ) https://m.edsoo.ru/ff0b2
Ned "MexaHunyeckune 550
KonebaHns 1 BOMHbI" T
KomnnekcHas pabota
55 Ned «MexaHn4eckue
Koneb6aHusi N BOJHbI»
OnekTpomMarHmMTHoe
none Bubnnoteka LIOK
56 ’ https://m.edsoo.ru/ff0b2
OneKTpoMarH1UTHbIE
abe
BOJIHbI
CsonicTtBa
57 3NEeKTPOMarHnTHbIX
BOJIH
[nana3oHsbl Bubnnoteka LIOK
58 ANEeKTPOMAarHUTHbIX https://m.edsoo.ru/ff0b2
BOJH feb
BonHoBble cBoncTBa bnbnuoteka LIOK
59 ceeta. CKoOpoCTb https://m.edsoo.ru/ff0b3
cBeTa 1d0
KopnyckynsipHble
60 CBOWCTBa CBeTa.

DOTOHBbI



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0

PeweHne 3agay Ha

onpegeneHne
61 4acCTOTbl U OJINHbI
3NEKTPOMarHUTHOM
BOJHbI
NcTouHukn ceeTa.
[MpamonuHenHoe Bubnuoteka LLOK
62 pacnpocTpaHeHue https://m.edsoo.ru/ff0b3
cBeTa. 3aTMeHus 658
ConHua v JlyHbl
3aKOH OTpaXKeHus
cseTa. [lnockoe
3epkano. PelwweHne Bubnmoreka LIOK
63 https://m. ru/ff
3agay Ha NpUMeHeHne 8cd
3aKOHa OTpaXKeHus
cBeTa
[MpenomneHve ceeTa. Bubnuoteka LLOK
64 3aKOoH NpenomMmneHns https://m.edsoo.ru/ff0b3

cBeTa

aea



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

[MonHoe BHYTpeHHee
OTpaXkeHune ceeTa.
Ncnonb3oBaHune

Bubnnoteka LIOK

65 NMOSIHOIO BHYTPEHHEro https://m.edsoo.ru/ff0b3
OTPaXXeHuns B c5¢c
OMNTUYECKNX
cBeToBOAAX
JlabopaTopHasi
paboTa Ne8
«/lccnepoBaHne
3aBVCMMOCTU yrna
66 npenomMneHns
CBETOBOIO fy4a oT
yrna nageHuns Ha
rpaHuue
«BO3yX-CTEK/O»
JInH3bI. OnTn4eckas Bubnnoteka LIOK
67 https://m.edsoo.ru/ff0b3
cuna nnH3bl 2¢
WNa06pakeHns, Bubnuoteka LLOK
68 https://m.edsoo.ru/ff0b4

JaBaeMble NIMH30M

44a



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

JlabopatopHas
paboTa Ne9
«/13y4eHne cBoncTB
n3obpaxkeHns B

69 .
cobuparoLen NMH3e.
N3mepeHne
ONMTNYECKOWN CUNbI
NH3bI»
bnbnunoteka LIOK
70 [na3 v 3peHue https://m.edsoo.ru/ff0b4
684
bnbnuoteka LIOK
71 OnTu4yeckne npnbopsl https://m.edsoo.ru/ff0cO
arle
70 NHTeppepeHuus n
ondpakuma ceeta
PN3NYECKNIA CMbICH
73 nokasarens
npenomneHns
bunbnunoteka LIOK
74 Hncnepcus ceeta. _

LiBeTa Ten

4c



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c

75

MoprotoBka K
KOMMMMIEKCHOWN paboTte
Ne5 "CBeToBble
ABneHus"

76

KomnnekcHas pabota
Ne5 «CBeTOBbIE
SABNEHNS»

77

PagnoakTtnBHOCTb

78

[MnaHeTapHas mogenb
aroma no

Pesepdopay

Bubnuoteka LLJOK
https://m.edsoo.ru/ffOc1

2a8

79

MocTynatel Bopa.
Mopenb atoma no

Bopy

80

NcnyckaHue n
nornoLleHve ceeta
aToMOM. KBaHTbl.
JInHenyaTble CcNeKTpbI

Bubnuoteka LLJOK
https://m.edsoo.ru/ffOc1

44c

81

JlabopatopHas
paboTa Ne10
«13y4eHne Tpekos
3aps>KEHHbIX YacTuLy
Mo roTOBbIM
doTorpacdusam»

Bubnuoteka LLOK
https://m.edsoo.ru/ffOc1

550



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550

PagnoakTnBHble

npespaLleHns Bubnnoteka LLOK
82 aTOMHbIX saep. 3aKoH https://m.edsoo.ru/ff0c1
PaanoaKkTUBHOro al4
npeBpaLLeHns
CTpoeHne aToMHOro Bubnuoteka LLJOK
83 aapa. FlgoepHble cunbl. https://m. ru/ff0c1
N3oTonebl 8ac
bunbnunoteka LIOK
PagnoakTnBHOCTb U
84 . https://m.edsoo.ru/ffOc1
eé Bugpl 672
PeweHne 3agay no
Teme Bubnnoteka LIOK
85 . https://m.edsoo.ru/ff0c1
PagnoakTunsBHbie
bda
npespaLeHna"
AnepHble peakuyun.
P P Bubnuoteka LLOK
3aKOHbl COXpaHeHUs
86 https://m.edsoo.ru/ffOc1
3apsoBOro U 58
MacCOBOI0 YNCeN T
Bubnuoteka LLJOK
OHeprus cessu.
87 https://m.edsoo.ru/ffOc1
HedekT maccel
dra
PelweHne 3apay no
88 Teme "fApepHble

peakuumn"



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

89

LeneHne apep ypaHa.

LlenHas peakuus

90

ApepHbIn peakTop.
[MpeobpazoBaHne
BHYTPEHHEN SHeprnm
aTOMHbIX s4ep B
3ANEKTPUYECKYHO
3Hepruo. AToMHas
3HepreTnka

91

Buonoruyeckoe
Aencrtene pagmaynm

92

TepmosinepHas
peakuus

93

[MpomexyToyHas
aTTectauus

94

MoBTOpPEHME,
oboobLeHue.
B3aumopencteue ten

Bubnnoteka LIOK
https://m.edsoo.ru/ff0c2
453

95

MoBTOpPEHME,

ob6obLeHne. PewweHne

PaCYETHbIX 1
KayeCcTBEHHbIX 3aaay
no Teme "Tennosble
npoueccobl”

Bubnuoteka LLJOK

https://m.edsoo.ru/ff0c2
572



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572

[MoBTOpPEHME,
ob6o6LeHne. PeweHne
pacCYeTHbIX U

bnbnuoteka LIOK

96 KayeCcTBEeHHbIX 3a4ay https://m.edsoo.ru/ff0c2
no teme "KI4 azz
TEenoBbIX
apurartenen”
MoBTOpPEHME,
obobuleHune. PelleHne
Bubnuoteka LLOK
PaCYETHbIX 1
97 https://m.edsoo.ru/ff0c2
KayecTBEHHbIX 3aaay b30
no Teme "KMNa T
3N1EKTPOYCTaHOBOK"
[MoBTOpPEHME, Bubnnoteka LIOK
98 ob6o0bLeHue. https://m.edsoo.ru/ff0c2
CBeToOBbIE SIBNEHUS ch2
MoBTOpPEHME,
bnbnunoteka LIOK
0606L1eHne. 3aKOoHbI
99 https://m.edsoo.ru/ff0c2
COXpPaHeHus B
déa
MexXaHunKe
MoBTOpPEHME, Bubnnoteka LIOK
100 o600LeHMe. https://m.edsoo.ru/ff0c2

KonebaHunsa v BOJIHbI

€82



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

[MoBTOpPEHME,
101 ob6o0bLeHue.
CBeToOBbIE SIBNEHUS

bnbnuoteka LIOK

https://m.edsoo.ru/ff0c3
044

MoBTOpPEHME,
obobLeHue.
KBaHTOBas un sgepHas
dhursmnka

102

OBLLEEE KOJINYECTBO
YACOB INMO NMPOIrPAMME

102



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

NMPOBEPSIEMbIE NMPEAMETHbIE PE3Y/IbTATbl OCBOEHUSI OCHOBHOW OBPA3OBATEJ/IbHOU
NMPOrPAMMbI OCHOBHOI'O OBLLIEFO OBPA3OBAHUA

7 KJTACC
Kopa - -
MpoBepsieMmble NpeaMeTHbIE pe3yribTaTbl 0CBOEHUSI OCHOBHOM 06pa3oBaTesibHOMN
npoBepsiemMoro
nporpamMmmbl OCHOBHOIO o6wero o6pasoBaHusi
pe3ynbraTta
1.1 NCNoNb30BaTb U3Y4EHHbIE MOHATUS
15 pasnuyaTb SBMEHUS MO OMUCaHUKD WX XapakKTEepPHbIX CBOWCTB M Ha OCHOBE OMbITOB,
OEeMOHCTPUPYOLWKNX aHHOE (PU3NYECKOe ABMEeHnE
pacno3HaBaTb MNPOSBMEHNE N3YYEHHbIX (DU3NYECKUX SBIEHNA B OKPY>XaKOLLEM MUPE, B TOM
1.3 yncne uanHeckne ABneHNA B MpuUpone, Npv 3TOM MEPEBOOMTb MPAKTUYECKYKO 3agdadvy B
y4eO6HYI0, BblOENATb CYLLECTBEHHbIE CBOMCTBA (MPU3HaKKM) PU3NYECKNX ABNEHNIA
onncbiBaTb W3Y4eHHble CBOWCTBA TeN W (PU3MYECKMe $ABMEeHUs, UCMNoNb3ys (u3n4eckune
BEMNYMHbI, NPX ONUCaHNN NPaBUIbHO TPAKTOBaTb (PU3NYECKUI CMbICIT UCNONb3YEMbIX BESINYNH,
1.4 nx o06O03HayYeHUss U eguHULbl (PU3NYECKUX BeINYNH, HaxoouTb (OPMYNbl, CBA3bIBAKOLLNE

AaHHY0  (U3NYECKYID BENNYUHY C APYrMW BENUYMHAMK, CTPOUTb rpadvkim U3YHeHHbIX

3aBMCUMOCTEN (hU3NYECKNX BENYMH




1.5

XapakKTtepn3oBaTtb cBouvcTBa Ten, CbVISVI‘-IeCKI/Ie ABNEHNA WU MpoueccChbl, NCMOJIb3yA N3YyHEHHbIE
3aKOHbI, nMnpuM STOM pOaBaTb CJ/IOBECHYIO CbOpMyJ'II/IpOBKy 3aKOHa W1 3arnncbiBatb €ero

MareMaTn4eCKoe Bblpa>kXeHne

1.6

O6BACHATL (PU3NYECKNEe SBNEHUSA, MPOLIECCbl N CBOWCTBA TeN, B TOM 4YUCNE U B KOHTEKCTE
cuTyaumin - NPakTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBAATb MNPUYNHHO-CNEOCTBEHHbIE
CBA3MW, CTPOUTb OOBACHEHME M3 1 — 2 NOrMYECKUX LaroB C OrMopon Ha 1 — 2 M3YyYeHHbIX

CBOWCTBa (hM3NHECKUX SABNEHWUIA, (PU3NYECKNX 3aKOHA WS 3aKOHOMEPHOCTH

1.7

pelaTtb pac4éTHble 3apayn B 1 — 2 OeincTBus, UCNONb3ysi 3aKOHbI U (hOPMYJIbl, CBSA3bIBaKOLLME
(hm3nyeckne BeNMYMHbI: HA OCHOBE aHanu3a YCOBUsi 3aaudn 3anucbiBaTb KpaTkoe YCnoBsue,
NOACTaBNATL  U3NYecKme BennyuHbl B OPMySbl 1M MPOBOAMTL pPacyéTbl, HaxoauTb
CrnpaBoYHble [aHHble, HeobXoauMMble [N pPeLleHus 3agad, OLUeHMBaTb pPeanncTU4HOCTb

nosly4eHHou U3NYECKON BENNYNHDI

1.8

pacrno3HaBaTb MNPO6EMbl, KOTOPble MOXHO PELINTb MPU MOMOLLM (DU3NYECKMX METOOOB, B
onncaHun MCCnenoBaHNsi BblAeNsaTb MPOBEPSIEMOE MPEQNoNoXeHne (rMnoTesy), pasnmyaTb U
NHTEPMPETUPOBAaTb MOJTYYEHHbIN pPe3ynbTaT, HaXOAMTb OWNGKN B XOA4e OnblTa, AenaTb BbiBOAbI

Mo ero pesynbrartam




1.9

NPOBOAUTbL OMbITbl MO HAGMOAEHNIO (PU3NYECKUX SIBAEHUA UK (PUBNYECKNX CBOWCTB Ten:
dopmynupoBaTb NpoBepsieMble MPEOMoNOXeHUsl, cobupaTb YCTAHOBKY W3 MPELIOXXEHHOro

060pYyaAoOBaHNs, 3anncbiBaTb XO4 onbiTa U hopMynmMpoBaTh BbIBOAbI

1.10

BbIMOJIHATE MpdaMble U3MEPEHNA C WNCMOoJib3OBaHNEM aHaJloroBbiX W LLI/I(prBbIX I'IpVI60pOB,

3anncbiBaTb NoKa3aHuA I'IpVI60pOB C yLIéTOM 3afaHHON abCotoTHOMN MOrpeLUIHoOCTN I/I3MepeHVII7I

1.11

npoBOOUTb UCCNefoBaHWe 3aBUCMMOCTM OOHOW (DU3MHECKON BeNWYMHbI OT  OPYro cC
NCMONb30BaHNEM MPSIMbIX N3MEPEHWIA, y4acTBOBaTb B NaHNPOBaHMN y4eBHOro ccneaoBaHus,
cobupaTb YCTaHOBKY W BbIMONHSATL U3MEPEHNS, CNeays NPeanoXXeHHOMY nnaHy, hukcuposaTtb
pe3ynbTaTbl NOSIYYEHHON 3aBUCMMOCTU (PU3NYECKNX BENNYUH B BUAE NPeaSIOKEHHbIX TabnuL 1

Fp&d)l/lKOB, Oenatb BblBOAbI MO pe3dyfibrataM nccrnenoBaHuA

1.12

NPOBOAUTb KOCBEHHbIE N3MePeHUs PU3NYECKNX BENUYMH, Criedysi NPensIoXKeHHON NHCTPYKLMN:
NPV BbINOMHEHUN W3MEPEHWU COBUpaTb 3KCMEPUMEHTANbHYIO YCTAHOBKY U BbIMUCHSTH

3HAYEeHNEe NCKOMOW BENMNYMHbI

1.13

cobniogatb npasunia TeEXHUKN 6e30MacHOCTU Npu paboTe ¢ NabopaTopHbIM 060PYA0BaHEM

1.14

yKasblBaTb MPUHUMMNbI AENCTBUS MNPUOOPOB U TEXHUYECKMX YCTPOWCTB, XapaKTepusoBaTb
NPUHUMMNbI  OENCTBUS U3Y4YEeHHbIX MNPUOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOLUBIO KX
onncaHusl, UICrosib3ysi 3HaHNS1 O CBONCTBAaX (h3NYECKNX SBNEHUA 1 HEOBXoauMble U3nyeckme

3aKOHbI 1 3aKOHOMEPHOCTN




1.15

npvBOANTL MpPUMEpPbl (HaxoanTb MHOPMaUMo O NpuMepax) NPakTUYECKOro NCMNOb30BaHNA
PU3NYECKNX 3HAHWI B MOBCEOHEBHOM XXN3HW aNa obecneveHnst 6e30nacHOCTM Npu obpatleHnin
C NpubopamMn N TEXHNYECKMMU YCTPOWCTBaAMU, COXPaHEHUs 340POBbSA U COONIOOEHUA HOPM

OKOJIOrm4eCKoro noseaeHund B Opr)KalOLIJ,eI7I cpene

1.16

OCYLLECTB/ATb OTOOP NCTOYHMKOB MHopMauun B cet IHTEpHET B COOTBETCTBUM C 3afaHHbIM
MOVCKOBbLIM 3arpoOCOM, Ha OCHOBE VMEOLMXCA 3HaHUA U MyTEM CpaBHEHMSI PasnNYHbIX
NCTOYHUKOB BbIAENSATb UH(MOPMaLMIO, KOTopasi SIBIIETCS NPOTUBOPEYMBOM UM MOXET ObiTb

HegOCTOBEPHOMN

1.17

ncnonb3oBaTb MPU  BbIMNOMHEHUMN  Y4ebHbIX 3adaHuiA  Hay4HOMOMYJNSIPHYK  NuTepaTtypy
hmamyeckoro copep)xaHusi, CrnpaBoOYHble MaTepuanbl, pecypcbl cetTun VIHTepHeT, BnageTb
NpUEMamMmn KOHCMEKTUPOBaHNS TeKCTa, npeobpa3oBaHUs MHgopMauuy U3 OfHON 3HAKOBOW

CnCTEeMbIl B Opyryro




co3faBaTb COOCTBEHHble KpaTKMe MUCbMEHHblE N YCTHble CcOoOOLleHNA Ha OcHoBe 2 — 3

NCTOYHUKOB MHopMaLmn dU3nN4ecKoro coaep>xaHusi, B TOM Yncne nybnnyHo genatb KpaTkue

1.18 COOOLLEeHNA O peaynbraTax MPOeKTOB WM Y4eOHbIX WUCCnegoBaHun, Mpu 3TOM PaMoTHO
NCNOoNb30BaTb M3YYEHHbIN MOHATUIHBIM annapaT Kypca pu3nkun, ConpoBOXAaTb BbICTYMNSIEHNE
npeseHTaumen
NPV BbINOMHEHUN YyYEOHbIX MPOEKTOB U UCCNeQoBaHWU pacnpenensitb 06s13aHHOCTN B rpymnne B
COOTBETCTBUN C MNOCTaBMEHHbIMW 3agadamMu, CneaunTb 3a BbIMOIHEHMEM nMfiaHa OeNcTBuUn,

1.19
afeKBaTHO OueHMBATb COOCTBEHHbIA BKNag B AOEATENbHOCTb [Pynnbl, BbICTpamBaTtb
KOMMYHMKaTUBHOE B3aMMOLENCTBUNE, YUNTbIBA MHEHNE OKPY>KatOLLMX

8 KJIACC
Kopg . .
MpoBepsiemble npeamMeTHble pe3yNbTaTbl 0OCBOEHUSI OCHOBHOW OGpa3oBaTenibHOMN
npoBepsiemMmoro
nporpaMmmbl OCHOBHOIO o6Lero o6pasoBaHus
pe3ynbraTta
1.1 NCnonb3oBaTb NOHATUS
15 pasnuyaTb SBMEHUA MO OMUWCaHUKD WX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OfbITOB,

AEMOHCTPUPYHOLLMX AaHHOE (hr3n4ecKoe siBneHne




1.3

pacno3HaBaTb npogdBneHne n3y4eHHbIX CbI/ISI/I‘-IeCKI/IX SABMEHNN B OoKpyXawuwemMm Mupe, B TOM
vyucne cb|/|3|/|quK|/|e ABlieHNA B npupoae, npun 3TOM nNepeBoAunTb MPaKTUHEeCKYo 3adadvy B

y4eO6HY10, BblAENATb CYLECTBEHHbIE CBONCTBA (NPU3HAKK) (U3NYECKNX SBNEHNIA

1.4

onncbiBatb W3Yy4YE€HHbIE cBonctBa Ten u CbVISI/I‘-IeCKVIe ABNeHns, Wncnosib3ys cbmsmquKme
BeNM4NHbI, NMpun onncaHnn npasunJyibHO TPaKTOBATb CbVISVI'-IeCKI/IVI CMbICT UCNOJIb3YyEMbIX BETNYNH,
0603Ha4YeHnss N eguHNLbI CbVISVI‘-IeCKVIX BeJIN4YMNH, HaxoauTb CbOpMyJ'IbI, CcBA3blBawoWwe OaHHYHO
(ZbI/ISI/I‘-IeCKy}O BeNMM4MHy C OpyrumMmn BesindnHamum, CTpPOUTb FpaCbI/IKI/I N3Y4HEHHbIX 3aBUCUMOCTEN

dursnHeckmnx BennymnH

1.5

XapakTepn3oBaTb CBOWCTBA Tes, (hU3NYECKUE SIBMEHMSI U MPOLIECChl, MCMOMNb3Yysi U3YYeHHble
3aKOHbl, NpPWU 3TOM [aBaTb C/OBECHYD (OPMYNMPOBKY 3aKOHa W 3anucbiBaTtb €ro

MaTeMaTn4eCcKoe Bblipa>keHne

1.6

OOBACHATL (PU3NYECKME MPOLECCHl U CBOWUCTBA TeN, B TOM YUCME N B KOHTEKCTe cuUTyauui
NPaKTMKO-OPNEHTMPOBAHHOIO XapakTepa: BbISABMAATb MPUYMHHO-CNEACTBEHHbIE CBA3W, CTPOUTb
06bACHEHNE U3 1 — 2 NOrnYecKux LWaros ¢ NOMOLLbIO 1 — 2 N3y4YeHHbIX CBONCTBA (PU3NYECKMX

SABNEHUN, CbI/ISI/I‘-IeCKI/IX 3aKOoHa ninm 3aKOHOMEPHOCTH




1.7

pewaTb pac4E€THble 3agayn B 2 — 3 OENCTBUSA, UCMOMb3YA 3aKOHbl U hopMysbl, CBSA3biBatOLLNE
dusnyeckrne BenMYMHbE: HA OCHOBE aHanu3a YCrnoBuUSA 3aja4yv 3anncbiBaTb KpPaTKOe YCIOBUE,
BbISIBNATbL HEOOCTATOK [aHHbIX [ANs peweHus 3agayun, BbloupaTb 3aKOHbl U POPMYsbl,
HeobOXxoauMble ANs €€ peLleHusi, NPOBOAUTb PacyéTbl N CpaBHMBATb MOSyYEHHOE 3Ha4YeHue

cbmsmquKon BeJIN4NHbl C N3BECTHbIMWN OAaHHbIMI

1.8

pacno3HaBaTb MNPOO6MEMbl, KOTOpPble MOXHO PewwunTb Npu MNoMowm (U3NYECKNX METOLOB,
NCNoNb3ys OnMcaHue WCCNefoBaHusl, BbIOENSTb MNPOBepsieMoe MNPEANOSIOXKEHNE, OLEHMBATb

npaBuMibHOCTb Nnopsaka rnposeaeHna ncenegoBaHnd, genartb BblIBOAbI

1.9

NPOBOANTL OMbITbl MO HaGNOAEHWNIO (DUINYECKMX SBNEHUA UM PU3NYECKUX CBOWCTB Ten:
dopmynnpoBaTb NpoBepsieMble NPEANONOXEHNs, cobupaTb YCTaHOBKY W3 MNPEQNOXEHHOro

060pynoBaHs, onuckiBaTb XOf, OfbiTa 1 (HOPMYSIMPOBaTb BbIBOAbI

1.10

BbIMNOMHATL MNPSIMble  U3MEPEHUSS C MCMOMb30BaHMEM aHanoroBbiX MNPUOGOPOB U AATYMKOB
hmanyecknx BennyMH, cpaBHMBaTb pe3ynbTaTbl U3MEPEHUIA C YY4ETOM 33af4aHHON abCOMTHON

MOrpeLLHOCTY

1.11

npoeBognTb wWMccregosaHne 3aBUCUMOCTN OfHOM Cbl/l3|/|‘-IeCKOI7I BeJIN4NHbI  OT ,u,pyr0|7| C
ncnonb3oBaHNEM MPAMbIX I/I3MepeHI/II7IZ nnaHnpoBaTtb WMccnegoBaHue, CO6I/IpaTb YCTaHOBKY U
BbIMNOJIHATb U3MEPEHUA, cnenya npenyiooxkeHHoMy rsaHy, CbVIKCVIpOBaTb pesynbrartbl ﬂOﬂyHeHHOVI

3aBMCMMOCTU B BMAE Tabnuy n I'paCt)VIKOB, Jenatb BbIBOObI MO pe3yyibrataM nccrnegoBaHnA




1.12

npoBOoANTb KOCBEHHblE U3MEpPEHUA CbVISVI‘-IeCKI/IX BEJINHNH. NnaHnpoBaTb N3MEPEHNA, CO6I/IpaTb
SKCMNepnMMeHTaJibHYyO YCTaHOBKY, clenys npe,qnoerHon MHCTPYKUMN, N BblHNCNATb 3HaA4YeHUe

BeJIMYNHbI

1.13

co6noaatb npaeuna TEXHUKN 6e30MacHOCTU NMpu paboTe ¢ NabopaTopHbIM 060PYA0BaHNEM

1.14

XapakTepn3oBaTb MNPUHLMMNbI AEACTBUS M3YYEHHbIX MPUOOPOB M TEXHUYECKMX YCTPOWCTB C
OMOpPOW Ha NX OMUCaHNs, NCMONb3Ysi 3HaHNSI O CBONCTBAxX MU3NYECKMX SBNEHUIA 1 HEOBXOQUMbIE

dhursnyeckmne 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTble TEXHUYECKNE YCTPONCTBA U U3MEPUTENbHbIE MPMOOPbLI MO CXeMam U
CXEMaTNYHbIM PUCYHKaM, COCTaBfsiTb CXEMbl 3NEKTPUYECKMX Lieneil ¢ nocnegoBaTesibHbIM 1
napanfiefisHbiIM  COeOVHEHVEM 3fIEMEHTOB, pasfnnyasi YCroBHble O0603HAYEHMsI 3IEMEHTOB

ANEKTPUNYECKUX Lenen

1.16

npuBoaUTL MNpuUMepbl (HaxoauTb MHOPMaUMio O NpuMepax) NPakTUYeCKOro MCMoNb30BaHUA
dr3nyHeckKnx 3HaHNIN B MOBCEAHEBHOW XN3HUN Onsi o6ecneyeHns 6e30nacHOCTN Npu obpaLleHmm ¢
npuoéopamMn 1 TEXHUYECKMMU YCTPOWCTBAMMK, COXPaHEHUA 300POBbA U COOGAOAEHMS HOPM

9KOJiorn4eckKoro noseneHnsa B Opr)KaPOU.LeIZ cpene

1.17

OCYLLECTBNATL MOUCK MHopMaunn (uU3nN4ecKoro copgepxxaHus B cetn VIHTepHeT, Ha ocHoBe
NMEIOLLINXCA 3HAHUN 1 NYTEM CpaBHEHUS OOMNOMHUTENbHbIX MICTOYHUKOB BblAENSATb MHOPMaLMIO,

KOTOpasn ABNAETCA I'IpOTI/IBOpG‘-II/IBOI7I WU MOXKET ObITb He,D,OCTOBepHOVI




1.18

ncnonb3oBaTb MNPU  BbINOAHEHUN Y4E€OHbIX 3adaHWini  HAYYHO-MOMNYNSAPHYIO  AUTepatypy
m3n4eckoro copgepxxaHus, CrnpaBoOYHble Martepuasnbl, pecypcbl ceTu VIHTEepHET; BnageTb
npMémamn KOHCMNEKTUPOBAHUSA TEKCTa, Npeobpas3oBaHus WHOpMauun 1M3 OLHOW 3HAKOBOW

CUCTEMbI B ApPYryto

1.19

co3fgaBaTb COOBCTBEHHbIE MUCBbMEHHbIE Y KpaTkmne yCTHblEe coobLeHnsa, obobLas I/IHCbOpMaLlI/IPO
N3 HEeCKOJIbKNX NCTOYHUNKOB CDVI3VI'~1€CKOFO copgep>kaHnd, B TOM 4Hncne ny6n|/|qu npeactaBnATb
pe3ynbraTtbl I'IpOGKTHOI7I nnn MCCﬂe,D,OBaTeﬂbCKOVI neAaTenbHOCTN, npum 3TOM TPaMOTHO
ncnonb3oBaTb I/I3y‘-IeHHbII7I MOHATUNHbIN annapart Kypca C|I)I/I3VIKI/I, conpoBoXngaTb BbICTYMN1IEHNE

npeseHTaumen

1.20

NPV BbIMOMHEHUN Y4eOHbIX MPOEKTOB U UCCNegoBaHun U3NYeCKNX NPOLLECCOB pacnpenensiTb
00653aHHOCTU B rpynne B COOTBETCTBMM C MOCTaBNEHHbIMY 3adadyamun, Cnegntb 3a BbIMONHEHNEM
nnaHa [OencTBMin W KOPPEKTMPOBATb €ro, afekBaTHO OueHMBaTb COOCTBEHHbIA BKNag B
OEeATeNbHOCTb rPynMbl, BbiICTPanBaTb KOMMYHUKATUBHOE B3aMMOAENCTBUE, NPOSIBIAS FOTOBHOCTb

paspeLatb KOHMANKTbI

9 KJIACC




Kopa npoBepsiemoro
pe3ynbraTta

MpoBepsieMble NpegMeTHbIe pe3yfibTaTbl 0CBOEHUS OCHOBHOW 06pa3oBaTesibHON
nporpamMmmbl OCHOBHOIO o6uwero o6pasoBaHusi

1.1

MncnoJsib3oBaTb N3y4HEHHbIE NMOHATUA

1.2

pasnnyatb 4dBNeHNnA Mo OMMNCaHUo KNX XapakKTepHbIX CBOWCTB M Ha OCHOBE OMbITOB,

OEMOHCTPpUpyrLnNX aaHHoe C|I)I/I3I/I‘-IeCKO€ sABJleHne

1.3

pacrno3HaBaTb NPOSIBIIEHNE U3YYEHHbIX (PU3NYECKUX SIBIEHUI B OKPYXKalOLEM MUPE, B TOM
yncne dusnYeckme SBREHMs B npupode, Npu 3TOM NepeBOAUTb MPaKTUYECKyto 3apadvy B

y4eObHy10, BbiAeNsATb CYLLECTBEHHbIE CBONCTBA (MPU3HAKKM) (UINYECKNX SBNEHNI

1.4

onncbiBaTb W3y4eHHble CBOWCTBA Ten U (U3NYEcKne SBMEHUsl, MUCMonb3yst usnyeckme
BE/IMYMHbI, MPW OMUCaHWM MNPaBUIbHO TPaKTOBaTb (U3NYECKUA CMbICST MCMONb3YeMbIX
BESINYMH, 0603HaYeHNs U eANHNLbI (DU3NYECKMX BENNYUH, HAXOANUTb (hOPMYJibl, CBA3bIBAOLLNE
AaHHY0 (U3MYECKyto BENUYUHY C OPYrMU BeMYMHaMK, CTPOUTb rpadUKM U3YYeHHbIX

3aBUCUMOCTEWN CbI/ISI/I‘-IeCKI/IX BeJIMHNH

1.5

XapakKTepn3oBaTb CBOWCTBA Tes, husnveckne SiBNeHNs 1 NPoLEecChl, UCNONb3ysi N3YYeHHble
3aKOHbl, MPW 3TOM [faBaTb CJIOBECHYIO (HOPMYNMPOBKY 3aKoHa W 3anucbiBaTb €ro

MaTemMaTn4eCcKoe Bblpa>keHne




1.6

OBOBACHATL (PM3NYECKME MPOLECCHl N CBOWCTBA TEM, B TOM YUCNE U B KOHTEKCTE CUTyauuil
NPaKTUKO-OPUEHTMPOBAHHOIO  XapakTepa: BbISBAATb  MNPUYNHHO-CNEOCTBEHHbIE  CBA3M,
CTPOUTb OOBACHEHNE N3 2 — 3 NOrMYECKUX LLIAroB ¢ NOMOLLUBIO 2 — 3 U3y4eHHbIX CBONCTBA

Cbl/l3|/|‘-IeCKVIX SABNEHUN, (bI/I3VI‘-IeCKVIX 3aKOHa 1M 3aKOHOMEPHOCTH

1.7

pewartb pacyéTHble 3afdayun (onuparolmecs Ha cuctemy us 2 — 3 ypaBHEHWUI), NCMoSb3ys
3aKoHbl U hopMysibl, cBA3biBalOWME (HPU3NHECKUE BEMMNYUHBI: HA OCHOBE aHanus3a yCnoBus
3aja4n 3anncblBaTb KpaTkoe YCnoBue, BbISBASATb HegocTalowwme unu n3bblTOYHblE OaHHbIE,
BblOMpaTb 3aKOHbl M (OpMynbl, HeobXoAuMble AN pPeLleHUsi, NPOBOAUTb pPaCHETbl U

oueHmeaTb peaMCTUHHOCTb NOJTy4eHHOro 3Ha4eHnA Cl’)I/ISI/I‘-IeCKOI7| BeJINH4NHbI

1.8

pacno3HaBaTb NPO6GSeMbl, KOTOpPblE MOXHO PeLnTb MPU MOMOLM (PU3NYECKUX METOLOB,
NCnosnb3ys onncaHne UccrenoBaHnsl, BblOensTb NPOBEPSIEMOE MPEAnosioXKeHne, OLeHNBaTb
npaBUbHOCTb MOPsiAKa MNPOBEdEeHUs UCCNefoBaHusl, AenaTb BblBOAbl, MHTEPNPEeTMpOoBaThb

pe3ynsTaTbl HAGMOAEHWIA 1 OMbITOB

1.9

NPOBOAUTL OMbITbl MO HaGMIOAEHNIO (PU3NYECKUX SBAEHUA AN (PU3NYECKNX CBOWCTB TeN:
CaMOCTOSATENbHO cobupaTb YCTaHOBKY M3 U30bITOYHOro Habopa obopynoBaHusA, OnMuUchbiBaTb

XOf, OnbiTa U ero peaynsratbl, (HOPMYySIMPOBaThb BbIBOAbI

1.10

NPOBOANTL MPU HEOBXOOMMOCTU CEPUIO MPSAMbIX U3MEPEHUIN, ONPeaenssi cpegHee 3Ha4eHne
n3mepsieMoin Benn4nHbl ((POKYCHOE pacCTosiHMe cobuparoLen nmH3bl), 060CHOBbLIBATbL BbIGOP

crnocoba namepeHns (M3amepuTenbHOro Npnéopa)




1.11

NpPoBOAUTb UCCNeAoBaHNe 3aBUCMMOCTEN (DU3NYECKNX BENNYMH C UCMONb30BaHNEM MPSIMbIX
N3MEPEHWUIA:  MnaHMpoBaTb  WCCNEQOBaHWE, CaMOCTOATENlbHO cobupaTb  YCTaHOBKY,
hrkcupoBaTb pesynbTaThbl NOSlYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BENNYUH B BUAe Tabnuum

FpaCbI/IKOB, JenaTtb BbIBOObI MO pe3ynbrataM nccrnegoBaHuA

1.12

npoBOONTb KOCBEHHble WU3MepeHns qDI/ISVI‘-IeCKI/IX Be/IMYNH. MJIaHNPOBATb WN3MEPEHNA,
CO6VIpaTb SKCMNepMMeHTalsibHYyO YCTaHOBKY W BbIMNOJIHATE USMEPEHNA, cneny4 I'Ipeﬂ,J'IO)KeHHOI7|
MHCTPYKUNN, BbIHNCIATb 3Ha4YeHUEe BEJIMHNHbI N aHannM3npoBaTb Mony4YeHHble pe3yfibtatbl C

Y4ETOM 3aaHHOWN NOrPELLHOCTN U3MEPEHNIA

1.13

cobnofatb npasunia TeEXHUKK 6e3onacHoCcTy Npu paboTe ¢ nabopaTtopHbIM 06opyanoBaHNEM

1.14

pasnn4atb OCHOBHbIE TPU3HaKN WN3YyHEeHHbIX CbVISVI‘-IeCKI/IX Mogeneun: MaTepunasibHaa TO4YKa,
abCcontoTHO TBép,qoe TENO, TOYEYHbIN WCTOYHUK CBETA, JIy4, TOHKasA JINH3a, MiaHeTapHas

Mopfesib atoMa, HYKJIOHHaA MoAdesilb aTOMHOIo Aapa

1.15

XapaKtepn3oBaTtb MNPUHLNIMbI ,D,eI7ICTBVIFI N3Yy4eHHbIX I'IpI/I60pOB N TeXHNn4YeCKnx yCTpOI?ICTB C
OI'IOpOI7I Ha WX oOnnucaHnd, Wncronb3yd 3HaHUA O cBoMCTBax (bI/ISVI‘-IeCKI/IX ABNEHNN W

HeobxoanMble (PU3NYECKNEe 3aKOHOMEPHOCTU




1.16

NCMoNb30BaTb CXEMbl W CXEMaTU4YHble PUCYHKM W3YYEHHbIX TEXHUYECKMX YCTPOWCTB,
N3MEPUTENbHbIX  MPUMOOPOB N TEXHOMOIMYECKUX  MPOLECCOB  MpW  peLleHun
y4ebHO-NPaKTNYECKMX 3afay, ONTUYECKME CXEMbl AN MOCTPOEHNS1 N306PaXKEHWUIA B NIIOCKOM

3epkarne n cobupatoLLeli NMH3e

1.17

npuBOaNTbL MPUMeEPbl (HaxoauTb MHOPMAaLMIO O NPUMepPax) NPakTUYECKOro 1CMofib30BaHs
bursnyecknx 3HaHMI B MOBCEOHEBHOM >XWU3HM AN obecrnedeHnss 6e30nMacHOCTU npwu
obpalleHnn c npubopamMy U TEXHUYECKMMU YCTPONCTBaMM, COXPaHEHUs 3L40POBbsS U

cobntofeHNsi HOPM SKOJTOMMHECKOro NMOBEAEHNSI B OKPY>KatoLLEe cpeae

1.18

OCYLLEeCTBNATbL MOUCK UH(popMaunm (U3NYECKoro copgepxaHuss B cetn  VHTepHer,
CaMOCTOATENBbHO  (DOPMYNMPYS  MOWUCKOBbLIA  3anpoc, HaxoguTb MyTWU  OnpeaeneHus
OOCTOBEPHOCTU MOMYyYEHHOWN NH(OPMaLUN HA OCHOBE MMEIOLLMXCS 3HAHWIA U OMNOSHUTENbHbIX

NCTOYHUNKOB

1.19

ncnonb3oBaTb MPU  BbIMOMHEHUN YYeOHbIX 3afaHWn  Hay4HO-MOMNYNSPHYD  NuTepaTtypy
mamyeckoro copepxkaHusi, CrpaBoOYHble MaTepuasnbl, pecypcbl cetun WHTepHeT; BnageTb
NpUéMammn KOHCMEKTUPOBaHNS TEeKCTa, npeobpa3oBaHUs MHGOpPMaLMN U3 OOHON 3HAKOBOW

CnCTeMbl B Opyryro




1.20

co3faBaTb COOCTBEHHbIE MUCbMEHHbIE WM YCTHble COOOLLEHMS HA OCHOBE WMHOopMaLun u3
HECKOJIbKUX WCTOYHMKOB (hM3NYECKOrO COAep)XaHusi, ny6nnyHO MPEeACcTaBnsTb pe3yNbTaTbl
MPOEKTHON WM UCCneaoBaTeNbCKOW OesTeNlbHOCTW, MpW 3TOM PaMOTHO WUCMOSb30BaTb
N3y4YeHHbI MOHATUAHBLIA annapaT u3y4aemMoro pasgena ¢usnMkM 1 CONpPOBOXAATb

BbICTYMJIeHNE Npe3eHTaumneln ¢ y4EToM 0COOGEHHOCTEN ayanTopun CBEPCTHUKOB

1.21

NPY BbINOIHEHUN YYE6HbIX MPOEKTOB U NUCCNEeAoBaHNn U3NYECKMX NPOLECCOB pacnpeaensiTb
06513aHHOCTU B rpynne B COOTBETCTBUM C TMOCTaB/IEHHbIMW 3afadvamu, cneguTb 3a
BbINOMIHEHNEM MNaHa OEVNCTBUA N KOPPEKTUPOBaTb ero, afekBaTHO OLEeHNBaTb COOCTBEHHbIN
BKJ1ag, B AeATENbHOCTb FPYnMbl, BbICTPanBaTb KOMMYHUKATBHOE B3aUMOAENCTBIE, NPOSIBASS

FOTOBHOCTb pa3peLllartb KOHCbJ'II/IKTbI




NMPOBEPSIEMbBIE SJIEMEHTbI COAEP>XXAHUSA

7 KINNACC
Kop Kop
MpoBepsieMmblie 351eMEeHTbl CoAepPXKaHUs
paspena 3NemMeHTa

®UBVIKA 1 EE POJb B MO3HAHU OKPY>KAOLLIEFO MUPA

1.1

dusnka - Hayka o npupoge. SeneHns npupogpl. Pu3NHeckKne ABEHUS:

MexaHun4eckune, TenyioBble, anekTpn4eckmne, MmarHMTHble, CBeTOBble, 3BYKOBbIE

dusndeckne BennymHbl. IamepeHne punsmnveckux senmymH. dunsmnveckmne npmnbopsl.

1.2
MorpeluHoCcTb n3mepeHunin. MexxgyHapogHas cuctema eguHunL
EcTecTBEHHOHay4HbIn METOA MNO3HaHWA: HabnogeHne, MNOCTaHOBKa Hay4HOro
1.3 BOMpPOCa, BbIOBWXEHNE rMnoTe3, SKCNEPUMEHT MO NPOBEPKE rmnoTes, o6bsCHEHNE
HabnaaeMoro ABAeHNs
1.4 OnucaHune unsnyecknx SBNeHNiN C MNOMOLLIbIO Mogenen




1.5

MNMpakTnyeckune paboThbl:

iamepeHne paccTosHuia.

N3mepeHne o6bEMa XNOKOCTM 1 TBEPZOro Tena.

OnpepeneHvie pasmeposB ManbIx Ter.

N3amepeHne TemnepaTypbl NPy MOMOLUM >XMAKOCTHOrO TepMOMETpa W partdmka

Temneparypbl

NMEPBOHAYAJIbHbIE CBEAEHWA O CTPOEHW BELLECTBA

CTpOGHVIe BewecTBa. atOMbl N MOJEKYSIbl, X pa3Mepbl. OnbITbl, JOKa3blBarwoLne

2.1
OVNCKPETHOe CTPOEHME BeLLeCcTBa
- [BuxeHne yactuy BewecTBa. CBA3b CKOPOCTU OBUMXKEHUS YacTuL, C TeMmnepaTypoil.
BbpoyHoBcKkoe aBmxeHne, ouddysus
2.3 B3anmopencTeume YacTuy, BELLLECTBA: MPUTSXKEHNE N OTTaNIKUBaHNe
ArperaTtHble COCTOSIHMSI BeELLUecTBa: CTPOEHMEe rasoB, >XWOKOCTEW W TBEPObIX
2.4 (Kpuctannmyecknx) Ten. BzanmocBssb Mexay CBOWCTBaMU BELLECTB B pPasHbIX
arperaTHbIX COCTOAHNAX U UX aTOMHO-MONIEKYNAPHbIM CTPOEHNEM
2.5 OcobeHHOCTN arperaTHbIX COCTOAHUI BOAbI




MNpakTnyeckune paboThbl:

OueHka anameTpa aToma METOAOM PSAOB (C MCNONb30BaHNEM oTorpaduii).

=6 OnbITbl NO HAaGMOAEHNIO TEMNOBOIrO PacLUNPEHNs ra3os.
OnbITbl NO O6HAPY>XXEHUIO AENCTBUS CUN MOSIEKYNAPHOIO MPUTSXXEHUSA
OBV>XEHVE 1 BBAUMOOENCTBWE TEN

3.1 MexaHnyeckoe gsmxeHne. PaBHOMEPHOE U HEPABHOMEPHOE ABUXKEHNE
5 CkopocTtb. CpegHsas CKOpOCTb MNpU HEPaBHOMEPHOM ABWXXEHUW. Pacyét nytn u

> BPEMEHN OBVXEHWS

33 AsneHne nHepuun. 3akoH nHepumn. Bsammopgenctene Ten Kak npuymHa N3MeHeHns
' CKOpOCTU ABWKeHus Ten. Macca Kak Mepa MHeEPTHOCTU Tena

3.4 lMnoTHOCTb BewecTBa. CBA3b MMAOTHOCTU C KOMMYECTBOM MOJMEKYN B eAuHuLe
' o6béma BellecTBa

3.5 Cuna Kak xapakTepucTrka B3aMOLENCTBIUSA Ten

3.6 Cwuna ynpyroctn n 3akoH l'yka. VlamepeHune cusbl C MOMOLLbIO ANHAMOMETPa

3.7 fBneHne TaroteHua n cuna TsxxecTn. Cuna TSXXeCTU Ha apyrux nnaHetax. Bec Tena.

HeBecomocTb




3.8

Cwuna TPEHNA. TpeHI/Ie CKOJIbXXEeHUA N TPpeHNne NMoKos. TpeHI/Ie B ripupoane n TexHmnke

3.9

CnoxeHne cun, HanpaeneHHbIX MO OAHON NPsAMON. PaBHogencTeyoLwas cun

3.10

lNpakTnyeckune paboTbi:

OnpepgeneHve CKOPOCTN PaBHOMEPHOrO OBVKEHMUS (Lapuka B XXUOKOCTW, MOAenu
aNeKTpu4eckoro asTomMobuns n Tak panee). OnpegeneHne cpegHeEn CKOpOCTU
CKONIbXXEHNs1 Opycka WM Lwapuka Mo HakIoHHOM nnockocTu. OnpepgenexHne
nnoTHoCTM TBEpROoro Tena. OnbiTbl, 4EMOHCTPMPYOLWMNE 3aBUCMOCTb PaCTSXKEHUS
(necbopmauun) Npy>XKMHbl OT MNPUSIOXKEHHOW cunbl. OnbiTbl, OEMOHCTPUpPYOLNe
3aBUCMMOCTb CW/bl  TPEHUS CKOJSIbXXEHUA OT Beca Tefa W xapakrtepa

conpurKacaroLLmMXCs NoBEPXHOCTe

3.11

dusnyeckne ABneHNs B npupope. npnMmepbl ABUXXEHUA C pa3sindHbIM CKOPOCTAMN

B XKNBOW 1 HEXXNBOW npupoae, ﬂeIZCTBMG CUIbl TPEHNA B Npupoae n TeXHnKe

3.12

TexHn4eckmne yCTpOVICTBaZ OnHaMoMeTpP, NOoAWNNMHUNKN

[ABEHVE TBEPObIX TEN, XXVAKOCTEW U TA30B

4.1

HasneHne TBEpaoro Tena. Cnocobbl yMEHbLUEHUSA N YBENNYEHNSA OABNEHNS

4.2

HaBneHve rasa. 3aBNCMOCTb [aBneHns rasa oT o6bEma, TeMneparypbl




I'Iepe,uaqa AaBnenHns TBép,D,bIMI/I Tenamu, XuUOKocTamm 1 razamn. 3akoH [lackans.

4.3
lMHeBMaTN4YeCKNE MaLLNHBI
3aBNCMMOCTb AaBfeHNst XUOKOCTM OT MMybuHbl. MapocTaTtuyecknin napagokc.
4.4
Coobwatowmeca cocygpl. lmagpasnnyeckne MexaHu3mbl
Atmoctepa 3emnm u  atmocepHoe pasneHve. [puydnHbl  CyLlecTBOBaHUA
4.5 BO3ayLWwHoOW ob6onoykn 3emnn. OnbiT Toppuyennn. 3aBUCUMOCTb aTMOCKHEPHOro
[aBneHns OT BbICOTbI HAaf, YPOBHEM MOPS
46 N3amepeHne atmocctepHoro pgasneHus. [Mpubopbl ona namepeHna atMocgepHoOro
OaBneHuns
4 [enctene XunoKocTn M rasa Ha MNOrpy>XEHHoe B HUX Teno. BbeiTankmearowias
Ve
(apxumepnoBa) cuna. 3akoH Apxumeaa
4.8 lnaBaHue Ten. BosgyxonnasaHue




MpakTnyeckmne paboThbl:
VccneposaHne 3aBMCMMOCTW Beca Tefnla B BoAe OT OO6bEMA MOrpy>XEHHON B
XNOKOCTb 4acTu Tena. OnpegeneHve BbiTaNKMBaKOLWEN CUSbl, OENCTBYIOLLEN Ha

Teno, Norpy>XéHHoe B XNAKOCTb. [1poBepka HeE3aBMCMOCT BbITaNKMBaKOLLEN CUbl,

4.9 OENCTBYIOLLEN Ha TeNo B XXWOKOCTWU, OT Maccbl Tena. OnbITbl, AEMOHCTpPUPYOLMNE
3aBVICYMOCTb BbITaNKMBaOLWEN CWMbl, OENCTBYIOLLEN Ha TeNo B >XUAKOCTU, OT
O6bEMa MNOrpy>XEHHON B >XNOKOCTb 4HacTW Tena W OT MAOTHOCTU >KMAOKOCTU.
KoHCTpynpoBaHue apeomeTpa WM KOHCTPYMpOBaHWE SIOOKWU W onpepeneHne eé
rPy30NnoaABLEMHOCTH
dunsnyeckne sBNeHUs B Npupoge: BNUsiHNE aTMOC(EepHOro AaBMeHUsI Ha >XUBOWM

410
OpraHu3mMm, niasaHue pbio
TexHu4Yeckue ycTpoucTBa: coobLaloLmMecs cocyapl, YCTPOMCTBO BOAONPOBOAA,

4.11 rmopaBnn4eckMin npecc, MaHoMeTp, 6apoMeTp, BbICOTOMEpP, MOPLUHEBOW Hacoc,
apeomMeTp

PABOTA, MOLLIHOCTb, QHEPT NA
5.1 MexaHn4eckast pabota
5.2 MexaHn4yeckast MOLLIHOCTb




npOCTbIe MeXaH3Mbl. pblyar, O6NnOK, HaKfIOHHast NJIOCKOCTb. npaBVIJ'IO paBHOBECUA

5.3
pbldara
5.4 [MpumeHeHre NpaBuna paBHoBeCUS pbldara K 650Ky
55 «30/10TOE NMpPaBuno» MexaHukn. KoauumneHT nonesHoro OencTems MexaHu3moB.
' [MpocTble MexaHn3Mbl B ObITY 1 TEXHUKE
5.6 lMoTeHumanbHas aHeprun Tena, NOAHATOro Hag 3eMnén
5.7 KuHeTnyeckas aHeprus
MonHasa mexaHu4eckas aHeprusi. 3aKOH M3MEHEHUS U COXPaHEHUSI MEXaHUYeCKOW
>8 aHepruu
lNpakTnyeckne paboTbi:
OnpegeneHve paboTbl CUAbl TPEHUS MNPU PaBHOMEPHOM ABVXXEHUW Tena no
5.9 rOpM30HTaNlbHOM MNOBEPXHOCTU. lMccnegoBaHne ycnoBuii paBHOBECUST pblyara.
N3amepeHne KI1 HaknoHHoM nnockocTn. W3ydeHne 3akoHa COXpaHeHus
MEXaHN4eCKOWN 3Heprumn
5.10 dunsnyveckmne sBNeHNS B NPUPOAE: pblvarn B Tefne Yefioseka

5.11

TexHn4YecKkne yCTponCTBa: pblyar, NOABMXKHbIA N HENOOBUXKHbIA GNOKN, HaKIOHHasA

MNOCKOCTb, MPOCTble MEXAaHN3MbI B 6bITy

8 KJIACC




Kop Kop
MpoBepsieMmble 35IeMeHTbl CoAepPXXKaHNA
pa3gena anemMeHTa
TEMNNOBbLIE ABJIEHNA
OCHOBHbIE MOMIOXXEHUA MOSIEKYNAPHO-KNHETNYECKON TEOPUN CTPOEHNSA BELLLECTBA.
6.1 Macca n pasmepbl Monekyn. OnbITbl, NOATBEPXKAAOLLME OCHOBHbIE MONOXKEHUS
MOMNEKYNAPHOKUHETUYECKON TEOPUN
Mopgenn TBEPAOro, >XMOKOro U rasoobpa3HOro COCTOSIHMA  BellecTBa.
6.2
KpucTtannuyeckne n amopHbole Tena
O6bsACHEHNE CBOWCTB rasoB, XXWAKOCTEN U TBEPAbIX TeN Ha OCHOBE MOSIOXKEHUN
6.3
MOMNEKYNAPHOKUHETUYECKON TEOPUN
6
6.4 CmauunBaHune n KanunnsipHble SiBNeHNA
6.5 TennoBoe pacLunpeHne n cxartme
6.6 TemnepaTtypa. CBA3b TeMNepaTypbl CO CKOPOCTLIO TEMIOBOIO ABMXEHNSA YacTuL,
BHyTpeHHss1 aHeprus. Cnocobbl M3BMEHEHUS1 BHYTPEHHEN SHepruun: Tennonepenaya
6.7
N coBepLueHne paboThbl
6.8 Bugpbl Tennonepenayn: TennonpoBOAHOCTb, KOHBEKUNSA, N3NTyHEHNE
6.9 Konun4yecTtBo TennoTbl. YaenbHasa TeNNO0EMKOCTb BELLECTBA




6.10

Tennoo6bMeH 1 TennoBoe paBHoBecKe. YpaBHeHME TennoBoro 6anaHca

lNnaesneHne n oTBepaeBaHne KpUuctajumim4eCKnx BeELLECTB. YoenoHaa Tennota

6.11
nnasneHus
Napoob6pasoBaHne u KoHaeHcaums. McnapeHue. Kunenue. YoenbHas Tennota
6.12 napoobpasoBaHns. 3aBUCUMOCTb TemrnepaTypbl KUMNEHUA OT aTMOCepHOro
AasneHuns
6.13 BnaxHocTb Bo3gyxa
6.14 DHeprua Tonnmea. YaenoHasa TennoTta cropaHuns
1 MpuHuMnbl paboTbl Tennosbix asuratenein Krl[ tennosoro gsuratensi. Tennosbie
015 ABVraTenu n 3awmTa okpy>karoLlen cpegpl
6.16 3aKOH COXpaHeHVs U NPEBPALLEHNS SHEPrn B TEMJIOBbIX NpoLeccax




6.17

lNpakTnyeckue paboTbl:

OnbITbl MO O6HAPY>XXEHUIO AENCTBUS CUJT MOSIEKYIIPHOIO MPUTSDKEHWS.

OnbITbl NO BbipalVBaHMIO KPUCTaNI0B NOBAPEHHOW COMn NN caxapa.

OnbITbl NO HaGNOOEHWIO TEMNOBOrO0 PAaCLUMPEHNS Fa30B, XXUAKOCTEN U TBEPAbIX
Ten.

OnpepneneHne gaBneHns Bosayxa B 6annoHe wnpuua.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBMCUMOCTb AaBfeHus BO3gyxa OT ero obbéma u
HarpeBaHus NN OXNaXkaeHWs.

MpoBepka runoTesbl NMHENHOW 3aBUCUMOCTM LONVHbI CTONGUKA >XUAOKOCTU B
TEPMOMETPUYECKON TPYOKe OT TeMnepaTtypbl.

HabnogeHne naMeHeHns BHYTPEHHEN SHEPrnn Tena B pesynsrare Tennonepenayn
N paboTbl BHELLHNX CUJI.

VccnepoBaHue sBneHWs TennoobMeHa MNpu CMeLUMBaHUM XONOOHOW W ropsiven
BOAbl.

OnpepneneHne kKonuyectBa TEMMOTbl, MOMYYEHHOrO BOAOW MNPU TENNOOOMEHE C
HarpeTbiM METANNTMYECKUM LUTNHOPOM.

OnpepeneHne yoensHom TEN0EMKOCTU BELLECTBA.

ViccnepoBaHme npouecca ncnapexHust.

OnpepeneHne OTHOCUTENBbHOW BNAXKHOCTN BO3ayXa.




Onpepgenexve yaensHOM TeNNOTbl MasfeHns nbaa.

dusnveckmne sBneHNa B npupoae. NoBEpPXHOCTHOE HaTsXXeHne U KanunsdapHblie

6.18 ABNEHNA B MPUPOAE, KpucTannbl B npupoge, manyyveHne ConHua, 3amep3aHue
BOLOEMOB, MOPCKME 6pun3bl; 06paszoBaHme PoChbl, TYMaHa, NHEA, CHera.
TexHn4eckne ycTponcTBa: Kanunnsapbl, NPUMEPbl UCMNONb30BaHNA KPUCTasOB,
XXKNOKOCTHbIN TEPMOMETP, OaTyuK TemnepaTtypbl, TEPMOC, CUCTEMA OTOMEHMS

6.19

AOMOB, TMIPOMETPbI, MCUXPOMETP, NapoBas TypOWHA, ABUraTeSls BHYTPEHHEro

cropaHus.

SJIEKTPNHECKNE N MATHUTHbBIE ABJTIEHNA

7.1 nekTpusaumsa Ten. [iga poaa anekTpuyecKknx 3apsaos
B3anmopencteme 3apsikeHHbiX Ten. 3akoH KyfnoHa  (3aBMCMMOCTb  CUsbl
7.2 B3aVIMOLENCTBMSA 3apPsKEHHbIX Tefl OT BEeMYMHbI 3apsgoB U PACcCTOSHUSA MeXOy
Tenamm)
- onekTpuyeckoe none. Hanps>kEHHOCTb  anekTpuyeckoro nons.  [MpuHumn
' Cynepnosnunn aNeKTPUYECKNX nonen (Ha Ka4eCTBEHHOM YPOBHE)
-4 Hocutenn anekTpuyecknx 3apsgoB. ONEeMEHTapHbI  3NEeKTPUYeCcKun 3apsia.

CtpoeHne atoma. MpoBOOHNKN 1 OUINEKTPUKM




7.5 3aKOH COXpaHEeHNs 3NeKTPNYECKOro 3apsaa
5 INEKTPUYECKUIN TOK. YCNOBUS CYLLECTBOBaHMUS 3NEKTPUYHECKOro TOKa. ICTOUYHUKN

" NOCTOSIHHOIO ToKa

27 [encteua  aneKkTpuMyeckoro Toka (TennoBOe, XMMUYECKOE,  MarHuUTHOE).
' DNEKTPUYECKINI TOK B XXNOKOCTSX U radax

7.8 oneKkTpuyeckas Lenb. Cuna Toka. DeKTpuyYecKoe Hanps>xeHme

7.9 ConpoTtueneHne NpoBogHMKa. YOensHoe COnpoTUBIEHNE BELLECTBA

7.10 3akoH Oma gns yyacTtka uenu

7.11 MNocnepoBartenbHOE N NapanfienbHoe CoeauHEHne NPOBOAHNKOB

7.12 PaboTa 1 MOLLHOCTb aNeKTpUYeCcKoro Toka. 3akoH [yxoynsa — JleHua

243 DNeKTpu4ecKne Lenu n noTpeduTenn aNekTPUYECKon aHeprum B 6biTy. KopoTkoe
. 3aMblKaHne

7.14 [NocTosiHHbIE MarHUTbI. B3anmopgencTBme NoCTOAHHbIX MarHUTOB

7.15 MarnutHoe none. MarHuTHoe nosne 3emMnn 1 ero 3Ha4eHne ans XX1U3Hn Ha 3emne

16 Ombir  OpcTtepa. MarHutHoe none  anekTpuyeckoro Toka. [lpumeHeHne

ANIEKTPOMarHNToB B TEXHUKE




,D,GI7ICTBI/I6 MarHATHOro nojid Ha npoBOOHUK C TOKOM. SJ'IGKTpOJJ,BI/IFaTeJ'Ib

717 NocTosiHHOro  Toka. lcnonb3oBaHve oanekTpogBurarenel B TEXHUYECKUX
YCTPOWNCTBAX N Ha TpaHCcnopTe

7.18 OnbiTol ®apages. SBneHne anekTpoMarHnTHon nHaykumn. Mpaswno JleHua

19 DNieKTporeHepaTop. Cnocobbl nosnyyYeHns ANEKTPUYECKON aHepruw.

3J'IeKTpOCTaHLLVIVI Ha BO3OOHOBNSAEMbIX NUCTOYHNKAX QHeprun




7.20

lMNpakTnyeckune paboThbl:

OnbITbl MO HAGAKOAEHNIO ANEKTPU3ALMN TEN NHAYKUMEN N NPU COMPUKOCHOBEHNN.
ViccnepoBaHue OencTBUSA aNEKTPUHECKOro NOMs Ha NPOBOOHUKN U AN3NEKTPUKNA.
Cbopka 1 npoBepKa paboTbl ANEKTPUYECKON LienNn NOCTOSHHOIO ToKa.

VamepeHue n perynupoBaHue CUibl TOKa.

N3amepeHune n perynnpoBaHne Hanps>XeHus.

VccnegoBaHne 3aBUCUMMOCTW  CWUSbl  TOKa, WAyLlero 4epes pesucTop, OT
COMPOTUBSIEHNS PE3NCTOPA N HANPSXKEHNS HA PE3UCTOPE.

OnbITbl, [EMOHCTPUPYIOLIME 3aBUCUMOCTb  31EKTPUYECKOrO  COMPOTUBNEHUSA
NPOBOAHMKA OT €ro AfVHbI, NAOLaAN NONepeYHOro ce4eHns n marepuana.
[MpoBepka npasBuna CROXEHUA HanpPs>XeHWA Npu nocnegoBaTeflsHOM COEANHEHNN
OBYyX pe3nctopoB. [lpoBepka npasuna Ans cunbl ToKa Mpuv napanienbHOM
coeanHeHnn pesnctopos. OnpeneneHne paboTbl ANEKTPUYECKOro TOKa, NayLero
Yyepes pe3nctop. OnpegeneHne MOLHOCTU SNEKTPUYECKOro TOKa, Bblgenaemon Ha
pesncTope. ViccnegosaHne 3aBUCUMOCTU CUSbl TOKA, MAYLWEro Yepes NamMroyKy, oT
Hanps>xeHus Ha Hel. OnpepeneHve KIN Harpesatens. VliccnegosaHne MarHUTHOMO

B3aMMOAENCTBUSA NOCTOSAHHbIX MarHUTOB. I/I3yl-|eH|/|e MarHMTHOro NoJjiA MNOCTOAHHbLIX

o T A -




3aBVCMMOCTb CWJbl B3aUMOOENCTBNA KaTyLUKN C TOKOM M MarHuTa OT CWJfibl TOKa 1
HanpaeneHns Toka B KaTywke. W3y4eHne p[encTBuUA MarHUTHOMO MoOns Ha
NPOBOAHNK C TOKOM. KOHCTpyupoBaHue 1 n3dyyvyeHue paboTbl anekTpoasuratens.
N3mepeHune KIL anektpogsuraTenbHOn ycTaHOBKW. OnbITbl MO UCCNeaoBaHWIO
SABNEHNSA SQNEKTPOMAarHUTHON WHAYKUUW: UCCnefoBaHNe WU3MEHEHUW 3HaYeHus u

HanpasneHnsa MHOYKUMOHHOIo Toka

dusnyeckne sBNEHUSI B TMNPUPOAE: SNEKTPUYECKME SBMEHUss B atMocdepe,

7.21 3MIEKTPUYECTBO XKMBbIX OPraHnM3MoB, MarHUTHoe none 3emnu, gpend Mnoscos,
POJSib MarHUTHOIO MOMA AN XKN3HW Ha 3emMne, NOASPHOE CUSHNE
TexHn4eckne yCTPOWCTBA: 3NEKTPOCKOM, aMnepMeTp, BONBTMETP, PEOCTaT,
CYETHUNK ANEKTPUYECKOMN aHeprun, 9NEKTPOOCBETUTESIbHbIE npnbopsl,
7.22 HarpeBaTeNbHble ANEKTPONPUOOPLI (MPUMEPDI), ANEKTPUYECKNE NpeaoXpaHnuTenu,

ANEeKTpoOMarHnT, anekrTpoasurateslib NOCTOAHHOIO TOKa, reHepatrop MNOCTOAHHOIO

TOKa

9 KJNIACC




Kopn Kopn
[MpoBepsieMble aneMeHTbl cogep>KaHns
pasgena afleMeHTa
MEXAHWNHECKWE ABJTEHNA
8.1 MexaHn4deckoe asmxeHune. MatepumanbHas Todka. Cnuctema oTcuéra
8.2 OTHOCUTENBHOCTb MEXAHNYECKOrO ABUXEHNS
8.3 PaBHOMepHOEe NpsSMONIMHENHOE ABUXKEHWE
4 HepaBHOMepHOe npsAMonuHenHoe ApwxeHne. CpegHAas U MrHOBEHHAsA CKOPOCTb
5 Tena npv HepaBHOMEPHOM OBV>XEHUN
8.5 YckopeHue. PaBHOYCKOpPeHHOEe NPAMOSNIMHENHOE ABMXKEHNE
8.6 CeobogHoe nageHne. OnbiThbl [anunes
8 8.7 PaBHOMepHOe [OBWXeHWe Mo OKpy)XHocTu. [lepmog n yacTtota obpalleHus.
' JlvnHenHasa n yrnoBasi cKopocTu. LieHTpoCcTpemMuTensHoOe yCKopeHne
8.8 [MepBbI 3aKOH HblOTOHa
8.9 BTopon 3akoH HbtoToHa
8.10 TpeTtnin 3akoH HbloToHa
8.11 MpuHUKMN cynepnosnuum cun
8.12 Cuna ynpyroctin. 3akoH lyka




8.13 Cuna TpeHus: cuna TPEHUS CKOSIbXXEHNSA, Ca TPEHUSA NOKOSA, ApYyrne Buabl TPEHUA

8.14 Cuna TaXeCcTn 1 3aKOH BCEMUPHOro TArOTEHUSA. YCKOpeHne cBOOOAHOrO NageHns

8.15 [BmxeHne nnaHet Bokpyr ConHua. lNepBasa KocMuyeckass CKopocTb. HeBecoMoCTb
N neperpyskKun

8.16 PaBHoBecne maTepuanbHom To4K. AGCONOTHO TBEPLOE TENO

8.17 PaBHOBecne TBEpOOro Tena C 3akpennéHHOW ocbio BpalleHusi. MOMEHT cunbl.
LleHTp TaxecTun

8.18 Nmnynbc Tena. IsmeHeHne nmnynsca. Mimnynsc cunbl

8.19 3aKOH COoXpaHeHust umnynbca

8.20 PeakTtnBHOe aBum>xeHne

8.21 MexaHn4eckas paboTa 1 MOLWHOCTb

8.22 PaboTta cun TaxxecTtu, ynpyrocTtu, TpeHus. CBs3b aHeprum n padboThbl

8.23 [MoTeHumanbHas aHeprus Tena, NOAHATOro Hag NOBEPXHOCTLIO 3eMu

8.24 [MoTeHuManbHasa aHeprusa cXXxaTon NPY>XMHbI

8.25 Kunnetnyeckasa aHeprus. Teopema 0 KUHETUHECKOW 3HEPI

8.26 3aKOH COXpaHeHUs MeEXaHN4YEeCKOWN aHeprum




8.27

[MpakTnyeckne paboThbl:

OnpepgeneHne cpegHell CKOPOCTU CKOMIbXEHUSA BpycKa unn OBMXEHNUs wapuka no
HaKNoOHHOW nfaockocTu. OnpepeneHne YCKOPeHUs Tena npu paBHOYCKOPEHHOM
OBV>KEHUN NO HAKTOHHOW MAIOCKOCTMW.

WccnepgosaHue 3aBUCUMOCTU NYTU OT BPEMEHUN MPU PaBHOYCKOPEHHOM ABMXXEHUN
6€e3 Ha4anbHOW CKOPOCTMN.

[MpoBepka rMnoTesbl: ecnv nNpu PaBHOYCKOPEHHOM [ABWXeHUM 6e3 HadalbHOW
CKOPOCTW MyTU OTHOCATCA KaK psg HEYETHbIX 4Yucen, TO COOTBETCTBYHOLLME
NPOMEXYTKN BPEMEHN OANHAKOBbI.

WccnepgosaHue 3aBUCMMOCTU CUSbl TPEHUSI CKOSMIBXXEHUA OT CUSbl HOPMasibHOro
paeneHus. OnpepeneHne KoadduumeHTa TpeHna ckonbxenusi. OnpepgeneHve
XKECTKOCTU NpYXuHbl. OnpepeneHve paboTbl CUbl TPEHUS MPU PaBHOMEPHOM
OBVKEHUN Tena Mno ropu3oHTanbHOW noBepxHocTu. OnpegeneHve paboTbl CUsbl
YyNpyrocTy npu rnogbéMe rpysa C MUCMonb30BaHWEM HEMOABMXXHOIO 1M NOOBUXKHOIO

6110KOoB

8.28

dusndeckmne sBNEHUs B npupopge. rnpunmebl W OTNIMBbLI, OBUXEHUE TJ1aHeT

ConHe4yHon cucTemsl, peakKTnBHOE OBN>XXEHNE XXUBbIX OPraHn3mMoB

8.29

TexHn4Yeckme yCTpoMcTBa: CAMAOMETP, AAaTYUKN TMONOXXEHWUS, PACCTOSIHUS 1

YCKOPEHMS, PaKeThbI




MEXAHUHYECKWE KOJIEBAHNA 1 BOJTHbI

KonebatenbHoe paBmkeHne. OCHOBHblE XapakTEPUCTUKK KonebaHwui: nepuoa,

9.1
YyacToTa, amnuTyaa

9.0 Matematnyecknin 1 NPY>XUHHbIN ~ MasaTHUKK. [lpeBpalleHne 3aHeprum npu
KonebaTtenbHOM OBUXXEHUN

9.3 3aTtyxatoLme KonebaHus. BelHy>XaeHHble KonebaHus. Pe3oHaHC
MexaHn4yeckune BomnHbl. CBONCTBA MeXaHnyecKux BonH. MpogonbHbie 1 nonepeyHsble

9.4 BOMHbI. [l/IMHA BOMHbLI U CKOPOCTb €€ pacnpocTpaHeHns. MexaHn4eckne BOSHbI B
TBEPOOM Tene, CENCMUYECKNE BOJHbI

9.5 3BYyK. [POMKOCTb 1 BbicoTa 3ByKa. OTparkeHne 3ByKa

9.6 NHppassyk 1 ynetpassyk




[MpakTnyeckne paboThbl:
OnpepgeneHne 4acToTbl U Nepuoaa KonebaHnn MaTemMaTn4ecKoro MasTH/Ka.
OnpepgeneHne 4acToTbl U Nepuoaa KonebaHUn NPY>XMHHOMO MasiTHUKa

NccnepoBaHne 3aBMCUMOCTU Nepuoda KonebaHuii NoABeLleHHOro K HUTU rpy3a oT

9.7
OJMHblL HUTW. VccnepoBaHne 3aBUCUMOCTU MNepuoga  KonebaHun Mnpy>KMHHOro
MasiTHMKa OT Macchbl rpysa. [poBepka He3aBUCUMOCTM nepuofa konebaHun rpysa,
NOOBELLEHHONO K HUTK, OT MaccCbl rpy3a U >XECTKOCTU MpyXuHbl. V3mepeHue
YCKOpeHUs cBO6OAHOIO nageHns

0.8 dusndeckne gBNeHWss B NPUPOAE:  BOCMPUATME  3BYKOB  XXUBOTHbIMU,
3eMseTpsICeHNe, CENCMUYECKIME BOSHbI, LIyHaMN, 3X0

9.9 TexHn4YecKune yCTponcTaa: axosoT, UCNoNb30BaHne ynsTpasByka B ObITy U TEXHUKE

10

SJIEKTPOMATIHNTHOE MOJIE N SJTEKTPOMAIHUTHBIE BOJIHbI

ONeKTPOMarHnTHoe none. ONEeKTPOMarHnTHbIE BOJIHbI. Ceoiictea
10.1

91EKTPOMarHUTHbIX BOSTH
10.2 LLIkana anekTpoMarHUTHbIX BOSIH
10.3 DneKkTpomarHuTHas npupoga ceeta. CKopocTb cBeTa. BonHoBble cBONCTBaA CBETA




[MpakTnyeckne paboThbl:
104 N3yyeHne cBONCTB aNeKTPOMarHUTHbIX BOSIH C MOMOLLBIO MOBUBLHOIO TenedoHa
; dusnyeckne ABneHNs B npupoge: buonorndeckoe AencTBMe  BUAMMOrO,
0 YyNbTPagUONETOBOIO N PEHTIEHOBCKOIO N3MYyYEeHUN
; TexHnyeckue ycTpomncTBa: MCMONb30BaHNE 3NEKTPOMArHUTHbIX BOMH L1 COTOBOW
06 CBA3U
CBETOBBbIE ABJIEHUA
111 JlyyeBasi mopenb ceeta. IcTouHnKM cBeTa
11.2 [MpsiMmonuHernHoe pacnpocTpaHeHne ceeTa
11.3 OTpaxeHue ceeTa. [nockoe 3epkano. 3aKoH OTpaXKeHUs1 cBeTa
114 [MpenomneHve ceeTa. 3akOH NpenomMneHnsa ceeta. [NonHoe BHYTpeHHee OTpaXxKeHne
' cBeTa
11.5 JInnza. Xop ny4en B nmH3e
11.6 OnTudeckas cuctema poroannapara, MUKpPOCKona u Teneckona
11.7 [Mas Kak onTuyeckas cuctema. bnnMsopykocTb 1 AafIbHO30PKOCTb
» PasnoxxeHune 6enoro ceeta B crnekTp. OnbiTbl HotoTOHa. CnoxeHne cnekTpasibHbIX
8 useTtoB. [lucnepcus ceeta

11




11.9

[MpakTuyeckne paboTbl:

WccnegoBaHune 3aBMCUMOCTM YIna OTPaXkeHNsA CBETOBOIO Jlyda OT yrna nageHus.
N3y4eHne xapakTepucTnk n3obpaxxeHnsi NnpegMeTa B MNIOCKOM 3epKarne.
WccnepgosaHue 3aBUCMMOCTU yrna nMpenoMaeHns CBETOBOMO Jiyya OT yrna nageHus
Ha rpaHunue «Bo3ayX — CTEKIO».

[Mony4eHne n3obparkeHn C NOMOLLLIO cCObMparoLLen NTMH3bI.

OnpepgeneHne POKYCHOro pacCTOSAHUSA 1 ONTUYECKOW CUMbl cOBMpartoLLent NTMH3bI.
OnbITbl MO pasno)xeHuto 6enoro ceeTa B CNEKTP.

OnbITel NO BOCMPUATUIO LBETA NPEOMETOB MpU UX HAbNOOEHUN Yepe3 LIBETOBbIE

dhunsTpbI

11.10

dusndeckne sBneHNS B npupope: 3aTMeHud ConHua wu ﬂyHbI, LuBeTta Tenl,

onTnyeckue siBneHus B atmocdepe (UBeT Heba, pedpakuuns, pagyra, MUpax)

11.11

TexHn4yeckue yCTpOIZCTBaZ O4KWK, nepumckonm, q)OToannapaT, onTn4eCckKne cBeToBobl

12

KBAHTOBbIE ABJIEHUA

121

OnbiTbl Pesepdopaa v nnaHetapHasa mogens atoma. Mogens atoma bopa




12.2 NcnyckaHue n nornoweHne ceeta atomoM. KBaHTbl. JlnHenyaTble CnekTpbl

12.3 PapgnoaktneHocTb. Anbda, 6eta- n raMma-usnyveHus

12.4 CTpoeHne atomHoro sgpa. HyknoHHasa mogens atomHoro sgpa. Misotonbl

12.5 PagunoakTtneHble npeBpalleHus. [Nepuog nonypacnaga aToMHbIX S4ep

12.6 ApepHble peakumn. 3aKOHbl COXpaHEHNS 3apsA0BOro 1 MacCoBOro Ynucen

12.7 OHeprus cBsa3n aToMHbIX agep. CBA3b MacChbl U SHEPrUN

12.8 Peakuun cuHTe3a n generHns sgep. ictouHnkn aHeprum ConHua v 3B€34

12.9 ApepHas aHepreTuka. [lencTerne paguoakTUBHbBIX U3STyHEHNIA HA XXMBble OPraHN3Mbl
[MpakTnyeckne paboThbl:
HabniogeHne cnaoLwwHbIX U NIMHENYaTbIX CNEKTPOB U3NYyYEHNS.

12.10 WccnepoBaHne TpPeKOB: U3MEPEHME 3HEPrUM YacTuubl MO TOPMO3HOMY MyTu (NOo

doTorpadusam).

N3mepeHne pagmnoakTuBHOro oHa

12.11

dunanyeckne SBNEHUS B MNPUMPOLE: €CTECTBEHHbIN PaavoakTUBHbIA  (OOH,
KOCMUYECKME Ny4U, paanoakTUBHOE U3NyYeHNe NPUPOOHbIX MUHEPaNoB, AeCTBME

paonoakTUBHbIX msnyqumPl Ha OpraHn3m 4esioBeka




12.12

TexHn4yeckue yCTpOMCTBaZ CMNeKTpocCKorn, I/IH,D,VIBI/Ip,yaJ'IbeIVI AJO3NMETP, KamMepa

BunbcoHa




NMPOBEPSIEMbIE HA O3 NO ®U3UKE TPEEOBAHUS K PE3YJ/ILTATAM OCBOEHNSA OCHOBHOM
OBPA30BATEJIbHON NMPOrPAMMbI OCHOBHOI'O OBLLEIO OBEPA3OBAHMUS

Kopa npoBepsiemoro
Tpe6oBaHuSA

MpoBepsiemble TpeboBaHUA K NpeaAMETHbIM pe3ysibTaTaMm 6a30BOro ypoBHsi OCBOEHUSI
OCHOBHOM 06pa3oBaTesibHON NPOrpaMmmMmbl OCHOBHOIo obuiero o6pa3oBaHust Ha OCHOBe

oroc

MoHUMaHne ponu U3NKN B Hay4yHOW KapTuHE MUpa; CHOPMUPOBAHHOCTL 6a30BbIX
npencTaBfieHnin O 3aKOHOMEPHOM CBA3M U MO3HABAEMOCTM SABMEHUA MpUpogbl, O POu
aKcnepumeHTa B puU3nKe, O CUCTEMOOOPA3YIOLLEN PO (PU3UKN B Pa3BUTUMN €CTECTBEHHbIX
HayK, TEXHUKN N TEXHONOrMn, 06 3BOMOUNN (DUBNHECKUX 3HAHUN N NX PONN B LENOCTHON
€CTeCTBEHHOHAaY4YHOWN KapTuUHe Mupa, O BKage POCCUNCKNX N 3apyOexXHbIX YYEHbIX-(PU3NKOB
B pas3BUTME HayKu, OOBSACHEHWEe MPOLLEeCCOB OKPYXXaloWero Mupa, passBuTue TeXHUKU U

TEXHOIornm




3HaHMs 0 BMOax matepumn (BELLECTBO U Mone), O ABMXEHUN Kak Crnocobe CyLlecTBOBaHUSA
MaTtepun, 06 aTOMHO-MOMNEKYNSIPHON TeOpUN CTPOEHUS1 BELWEecTBa, O (Pn3NYECKON CYLLHOCTU
ABNEHM npupoapl (MexXaHW4YecKux, TemnnoBbIX, INEKTPOMArHUTHbIX W KBAHTOBbLIX); YMEHue
pasnuyatb SBMEHWST MO OMUWCaHUI0 WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMbITOB,
OEMOHCTPUPYIOLWNX OaHHoe (u3nveckoe SsIBNeHWEe; yMeHue pacrno3HaBaTb MNpOosiBieHne
N3y4YeHHbIX (U3NYECKNX SBNEHUA B OKPY>XAlOLWEM MUpe, BbIOENAA WX CYLLECTBEHHble

cBoWCTBa (NPU3HaKK)

Bnap,eHvle OCHOBaMN MOHATUMNHOIO annaparta w”n CuUMBOINHYECKOIo sA3blika CbI/I3I/IKI/I n
ncnonb3oBaHne unx gna peweHund y‘-le6HbIX 3afa4y; yMeHne XapakrtepmnsoBaTtb cBoOWCTBa Ten,

hmamnyeckne ABNEHNSI U NPOLIECCHI, UCMOSb3Ys DyHAAMEHTaNIbHbIE N SMMVPUYECKNE 3aKOHbI

YMeHne onucbiBaTb N3y4eHHble cBoucTBa TEen wu cbmsmquKme ABNeHnA, WnCnob3yA

(bI/ISI/I‘-IeCKI/Ie BEeJINHNHDbI




BnagpeHne ocHoBamMu METOAOB Hay4yHOro MO3HAHWA C  YYETOM COOGMAeHUs npaBun
6e3onacHoro Tpyaa: HabngeHne (prnanyeckux SeneHum:

YMEHNEe CaMOCTOSTENbHO cobupaTb 3KCMEPUMEHTaNbHYO YCTAHOBKY M3 AaHHOro Habopa
obopynoBaHNSA MO WHCTPYKUMW, OMWCbIBaTb XOA OMbiTa W 3anucbiBaTb €ro pesynbraThl,
hopmynupoBaTh BbIBOLbI;

npoBeaeHne NPsIMbIX U KOCBEHHBLIX M3MEPEHUNN (DUINYECKNX BENNYUH: YMEHME MNNaHNPOBaTb
N3MEpPEHNS, CaMOCTOATENbHO COBUpPaTb JKCNEPUMEHTANIbHYIO YCTAHOBKY MO WHCTPYKLMMW,
BblMUCNATb 3HAYEHUE BEeNUYMHbI K aHanM3nMpoBaTb MOJSlydeHHble pPe3ynbTaTtbl C YyYETOM
3a4aHHOWN NOrpeLLIHOCTN Pe3ynsLTaToB USMEPEHWI;

NPOBEAEHNE HECNOXHbIX 3KCMEPUMEHTANbHbIX WMCCNeaoBaHUN; CaMOCTOATENbHO cobupaTtb
9KCMepUMEHTasIbHY0 YCTaHOBKY M MPOBOAUTb MCCNeaoBaHne no MHCTPYKUMW, NPeacTaBnsTb
noslydeHHble 3aBUCUMOCTUN (U3NYECKNX BEVYUH B Buae Tabnuy 1 rpadukos, y4uTbiBaTb

NnorpewHoCT, genatb BbiBOAbI MO pe3dysibrataM nccreqoBaHuA

MoHUMaHne xapakTepHbIX CBOMCTB (U3NYECKUX Moaenen (MatepuanbHas To4ka, abContoTHO
TBEPLOE TeNo, MOAENN CTPOEHUS rasoB, XUOKOCTEN 1 TBEPAbIX Ten, nnaHeTapHas MoAenb
aTomMa, HYK/IOHHas Mofenb aToOMHOro £4pa) U yMeHue MNPUMEHATb MX ONa OO6bACHEHWUS

hU3NYeCKNX NpoLEeccoB




YMeHne 06bsCHATb uanyeckne npoLecchl M CBOWCTBA Ten, B TOM YUCIE U B KOHTEKCTE
cuTyaumn NPaKTMKO-OPVEHTMPOBAHHOIO  XapakTepa, B 4acTHOCTM, BbISIBNATb
NPUYNHHO-CNEACTBEHHbIE CBSA3N U CTPOUTb OOGBbSICHEHNE C OMOPOI Ha M3y4YeHHble CBOMCTBA

Cbl/l3|/|‘-IeCKVIX SABNEHUN, (bI/I3VI‘-IeCKVIe 3aKOHbI, 3aKOHOMEPHOCTN U MOoAeENN

YMeHve pewaTtb pacyéTHble 3agaqn (Ha 6asze 2 — 3 ypaBHEHW), UCMOSb3Ys 3aKOHbl U
hopMynbl, cBaA3biBaWMEe (HUIMYHECKNE BENUYMHBLI, B YacTHOCTW, 3anucbiBaTb KpaTkoe
ycnosue 3afadn, BbISBAATb HegocTallMe [aHHble, BblOMpaTb 3akoHbl U (OPMynbl,
HeobxoauMble AN €€ peLleHns, NCMob30BaTh CpaBoOYHble JaHHble, MPOBOOUTL PACYETLI U
oueHMBaTb pPeaMCTUYHOCTb MOJSIYYEHHOro 3Ha4YeHUs (PU3NYECKOW BENUYMHBI,  YMEHUE

onpenendaTb pa3dMepHOCTb (bl/l3|/l‘-IeCKOI71 BeJIN4NHbI, I'IOJ'Iy‘-IeHHOI7I npun peweHnn 3apgaym

YMeHne xapaktepu3oBaTb MPUHUUNbLI AEUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4ucne
ObITOBbIX MPUOOPOB, U MPOMBILLIEHHbLIX TEXHOMOMMYECKNX MNPOLECCOB MO WX OMMUCaHWIo,
NCNonb3yst 3HaHWA O CBOWCTBax (U3NYECKUX SBAEHUA W Heobxogumble uU3ndeckue

3aKOHOMEPHOCTH

10

YMeHne wucnonb3oBaTb 3HaHUS O (UINYECKUX SBNEHUAX B MOBCEQHEBHOW >XU3HU ANis
obecneyeHnsi 6e3omnacHOCT Npu obpalleHnun ¢ 6bITOBbIMM NMpuGopamMn U TEXHUHECKUMMU
YCTPOWCTBaMWN, COXPaHEHNs1 3[0POBbsi U COOGMIOAEHNSI HOPM 3KOMIOMMYEeCKOro rnoBeaeHusl B
OKpYy>XaloLLlen cpepe; MOHUMaHNEe HeobXOAMMOCTU MPUMEHEHUS AOCTKEHUA U3NKA

TEXHONOMNI Ona paumoHanbHOro npnpoaononb3oBaHnA




11

OnbIT Noucka, NpeobpasoBaHna 1 NpeacTaBeHnst HGopMaLUn MU3NHECKOro CoAep XXaHus C
NCNoSb30BaHNEM  MH(OPMaLMOHHO-KOMMYHVKATUBHbBIX TEXHOMOMNIA; YMEeHWe OLeHMBaTb
[OCTOBEPHOCTb MONy4YeHHON NHOPMaLIMN Ha OCHOBE MMEKOLLMXCSt 3HAHWIA 1 [ONOSTHUTENbHBIX
NCTOYHWUKOB; YMEHNE UCMOSIb30BaTb MPW BbIMNOMHEHUN YYEOHbIX 3a4aHuniA HayYHO-MOMNYSPHYHO
nuTepaTtypy U3NYECKOro Cofep>kaHusi, CrpaBoYHble MaTepuasbl, pecypcbl CETU VIHTEPHET;
BnageHne 6a30BbIMU HaBblkaMy NPeo6pasoBaHnst HGOPMaLMN U3 OLHON 3HAKOBOW CUCTEMBI
B APYryl0; YyMeHue co3faBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHblE COOOBLLEHNS1 HA OCHOBE

Manopmau,mm N3 HECKOJIbKNX NCTOYHNKOB




NMEPEYEHDb 3JIEMEHTOB COAEP>XXAHUSA, MPOBEPAEMbIX HA O3 NO ®U3SUKE

Kop

MpoBepsieMblil 31EeMEHT coaepXXaHust

1

MEXAHNYECKNE ABNEHUA

1.1

MexaHu4deckoe apuxeHne. MaTtepuanbHas Todka. Cuctema otcyéta. OTHOCUTENIbHOCTb OBUXXEHUS

1.2

PaBHOMepHoe n HepaBHOMEPHOE OBMXXEeHUEe. Cpe,qHs:m CKOPOCTb. CDopmyna Ona  BblHNCNEHNA Cpep,He|7|

ckopocTu: v = S/t

1.3

PaBHOMepHOG I'IpFIMOJ'II/IHGVIHOG OBWXeHne. 3aBUCUMMOCTb KoopamHatbl Tena OT BpeMeHn B Clly4ae

PaBHOMEPHOI0 NPSAMOSIMHENHOIO ABUXEHWS:

X)) =x,+vt

X

Mpadukn 3aBUCMMOCTM OT BPEMEHU AJIS1 MPOEKLUMM CKOPOCTU, MPOEKUMUN NEepPEMELLEHUS, NMYTN, KOOPAUHATI

Mpy paBHOMEPHOM MPSIMOSIMHENHOM OBVXKEHN




3aBnCMOCTb KOopOunHaTtbl Tela OT BpeMeHu B ciy4ae paBHOYCKOPEHHOIo I'IpFIMOJ'II/IHGI7IHOFO OBVKEHUA:

-

El...
Sl =vy #f+ay= 3

dopmysbl ANns NPOeKUnn NepeMeLLEHNS, MPOEKLMN CKOPOCTM U NPOEKLUN YCKOPEHNSI NPU PaBHOYCKOPEHHOM

I'IpFIMOJ'IVIHeVIHOM OBVO>KEeHUNN:

2
f
1.4 .5].(a‘)=v‘h.-r+a].-3.
U_‘r(f) =Up, +a, -1,
a. (f)=caonst,
UI.‘c: - L’}1:(2 =2£II.5'_T
Mpadukn 3aBUCUMOCTM OT BpPEeMEeHV [N NPOeKUMN YCKOPEHUsi, MPOeKLUUN CKOPOCTU, MNPOEKLUN
nepemeLLeHNsl, KOOPAMHATbI MPY PaBHOYCKOPEHHOM NPSIMONIMHENHOM ABVXKEHNM
Ceo6ogHoe napeHue. dopmynbl, onvcbiBaroLe cBO6OAHOE NafeHue Tena no BepTuKanu (OBukeHue Tena
1.5 BHU3 WM BBEPX OTHOCMUTENbHO MoBepxHocTM 3emnu). paduvkn 3aBUCUMOCTU OT BPEMEHW O NPOEKLMN

YCKOP€EHNA, NPOoEeKLUN CKOPOCTU N KOOpAUHATDbI NMpn cBob6oHOM NageHun Tena no BepTUKaJIN




CKOpOCTb paBHOMEPHOIo ABUXXEHNA TeJla MO OKPY>XXHOCTW. HanpaBneHVle CKOPOCTMW.

CDopmyna 014 BblHNCIEHNA CKOPOCTU Hepe3 paanyC OKPY>XKHOCTU 1 nepnon o6anJ,eH|/|;|:

27R
V=TT

LleHTpocTpemnTenbHoe yckopeHue. HanpaeneHne LeHTPOCTPEMUTENBHOMO YCKOPEHUSI.

BblHNCNEHNA YCKOPEHUA:

dopmyna ons

1.6 2
v
“ R
dopmyna, ceA3biBalOLLLAA Nepnog 1 4acToTy obpalleHns:
v = L
T
Macca. NnoTHocTb BewecTBa. Popmyna Ans BbIYNCAEHNS MAOTHOCTU:
_m
1.7 V
1.8 Cwuna — BeKkTopHas uaundeckas senmynHa. CnoxxeHune cun
1.9 AsneHune nHepuun. MNepBsblin 3aKoH HboTOHA




BTopow 3akoH HbtoToHa:
F=m-a

CoHanpaBneHHOCTb BEKTOPA YCKOPEHMS TeNa 1 BEKTOpa CWbl, AENCTBYIOLEN HA TENO

B3aumopgencTteune Ten. Tpetnin 3aKoH HetoToHa:

Fry=-Fi

TpeHme MOKOA N TPEeHNE CKOJIbXXEHUA. CDopmyna OJ1A3 BblHNCNEHNA MOAYyNA CUJbl TPEHUA CKOJIbXKEHNA:

Fp=u-N

Dedopmaums Tena. Ynpyrue n Heynpyrue gedopmaummn. 3akoH ynpyron gecdopmMaumm (3akoH yka):

F=Ik-Al




BCGMI/IpHOG TArotTeHne. 3akoH BCEMUNPHOIO TAroTeHNA:

My -1,
F=G.—-L1 2
'L
Cwna TsxecTu. YckopeHne cBO60AHOro nageHus.
dopmyna gns BbIYNCNEHNS CUNbl TSHXKECTN BONM3N noBepxHocTn 3emnu: F = mg.

OemxeHne nnaHeT Bokpyr ConHua. lNepBas KocMu4eckas ckopocTb. HeBeCOMOCTb 1 Neperpysku

|/|MI'IyﬂbC Tena — BEKTOpPHaA dJI/ISI/I‘-IeCKaFI BeNM4YnHa.
p=mi

|/|MI'IyﬂbC cuctembl Ten. IameHeHne nMmnynbca. MMHyJ'IbC Cunbl

3aKoH COXpaHeHst MMyNbCa At 3aMKHYTON CUCTEMbI TeN:
p=imyUy +imy U, =const

PeakTnBHOE gBmxeHmne

MexaHunyeckas pabota. Popmyna ans Bbl4MCIeHNsa paboTbl CUNbI:

A=Fscosc

MexaHn4yeckas MOLLHOCTb:

N=24
I




KunHeTn4eckas n noteHumanbHas SHeprns. CDopmyna 051 BbIYNCNEHNS KNHETUYECKOW SHeprmnn:

Teopema O KMHETNYECKON QHEeprmn. CDopmyna 05 BblYNCIEHUS MOTEHLMNANBHON SHeprmnn tTena, NnoaHATOro

Hap 3emnén:

E,= mgh

MexaHun4eckasi SHeprns:
E=E;+E,

3aKoH coxpaHeHust MexaHu4eckol aHeprn. Popmyna aNs 3aKoHa COXpaHeHNs1 MEXaHNYECKO SHeprn B
OTCyTCTBUE CUN TpeHust: E = const.

MpeBpaLlLeHne MexaHN4YeCKON SHEPTUN NPU HANNYUN CUNbl TREHUS.

1.20

[MpocTble MeXaHN3MbI. «30/10TOE NPaBNI0» MEXaHUNKN.
Pbiyar. MomeHT cunbl: M - Fl.

YcnoBsue paBHOBeCUS pblyara:
M +M,+..=0

MoaBM>KHbIN 1 HENOABWXHbIN 6noKn. KN npocTbiX MEXaHN3MOB,




n= Anonesaas
A‘S&TIH‘:IH

[aBneHne TBEPOOro Tena.

dopmyna gns BblYMCNEHNS AaBneHns TBEPAOro Tena:

F
pP= G
1 21 [aBneHne rasa. ATmocepHoe gaBneHue.
' [MapocTaTnyeckoe aaBneHne BHyTPU XXUOKOCTU.
dopmyna ons BblMUCNEHNSA OABNEHNS BHYTPU XXUOKOCTU:
P=Pgh+Pup,
1.22 3akoH lNackans. MMapasnuyecknin npecc
3akoH Apxnmega. Popmyna s onpeaeneHns BbiTaNKMBaKoLEN CUMbl, OENCTBYIOLLEN HA TeNo, NOrpy>XEHHoe
B XKNOKOCTb WU ras:
1.23

Ycnosue nnasanus Tena. lnaesaHne Cyp[oB 1 BO3ayxonjaBaHune




MexaHunyeckne konebaHus. AMnnuTyga, nepuog u 4actora KonebaHun. dopmyna, CBA3bIBaOLLAS YaCTOTY U

nepvopg KonedaHuii:

1.24
v 1
T
1.25 MaTemaTnyeckunin 1 NPYy>XKMHHbIA MasTHUKK. [NpeBpalleHmne aHeprum npu konedatenbHOM ABVXXKEHUN
1.26 3aTyxaowme KonebaHus. BoiHy>XgeHHble konebaHnsa. Pe3oHaHc
MexaHunyeckne BOMHbI. [1pogonbHble M nonepedHble BOMHbIL. [IMHA BOSIHbI M CKOPOCTb PacrnpocTpaHeHus
BOJSIHbI:
1.27
h=v-T
| o8 3ByK. poMKOCTb 1 BbicoTa 3ByKa. OTpakeHne 3BYKOBOW BOSIHbl Ha rpaHuue ABYX cped. VIHgpassyk u

yNbTpasByK




1.29

lNpakTnyeckne paboTel

NamepeHne cpepHen MAOTHOCTU BELLECTBA; apXUMELOBOW CUIbl; XXECTKOCTU MPY>XXWHbI; KO3dhduumeHTa
TPEHUSI CKOSIbXXEHUSA; paboTbl CUSlbl TPEHUS, CWMbl YNPYrocTW; CpegHer CKOPOCTU ABMXKEHUs 6pycka no
HaKNOHHOWN MIOCKOCTW; YCKOPEHNs BpycKa Npu ABVMXKEHUN MO HAKMNOHHOWM MAOCKOCTMW; YacTOTbl U nepuoga
konebaHnn mMaTemMaTUYeCKOro MasiTHUKa; 4acToTbl U nepuoga KonebaHu NPY>XXMHHOMO MasiTHUKA; MOMEHTa
CUnbl, OENCTBYIOLWErO Ha pblyar; paboTbl CUMbl YNPYroCcT Npy NogbEME rpy3a C NOMOLLLIO HEMOABMXXHOMO
6noka; paboTbl cuUnbl YNpyrocTn Npu NnoagbEME rpysa C NoMOLLbIO NOABMXXHOIO 610Ka.

ViccnepoBaHne 3aBUCMMOCTU apXMMEROBOW CuUfbl OT OO6bEMA MOrpy>KEHHOM YHacTu Tena U OT MAOTHOCTU
XXNOKOCTW; HE3aBUCUMOCTU BbITaNKMBAOLWEN CUMbl OT MaccChbl Tena; CUMbl TPEHUS CKOMbXEHUS OT CUbl
HOPManbHOrO AaBneHus U OT poda NOBEPXHOCTU; CWMbl YNPYroCTW, BOSHUKAIOLWEN B NPY>XXMHE, OT CTeNeHn
aecdopmMaunn Npy>XKnHbl; YCKOPEHNa 6pycka OT yrfa HakfloHa HanpasndaoLen; nepmnoaa (4acToTbl) KonebaHum
HATAHOrO MasTHMKA OT [OJIMHbl HUTW; nepuoga kKonebaHu MNPY>XXMHHOrO MasdATHMKA OT MaccCbl rpysa u
XKECTKOCTU MNPYXWUHbI; UCCnegoBaHWe HE3aBMCUMOCTM nepuopa KonebaHmin HATSHOro MasdTHMKA OT Macchbl

rpy3a. lMpoBepka ycnoBusi paBHOBECUS pblyara

1.30

Puanyeckme sIBNeHNs B rpupoge: NMPUMeEPbl ABWKEHUS C PasfUYHbIMA CKOPOCTSIMUA B >XXUBOW N HEXMBOW
NPUPOAE, OENCTBUE CUSTbl TPEHUS B NMPUPOAE U TEXHUKE, NPUMBLI U OTMBLI, ABWKEHNE nnaHeT ConHeYHOM
CUCTEMbI, PEaKTMBHOE [ABWXEHWE XXMBbIX OPraHn3MOoB, pbl4ary B Tene 4YenoBeka, BMsiHMe aTMochepHOro
[OaBMNEHUSI Ha >KMBOW OpPraHnam, nnaBaHue pbl6, BOCMPUSTUE 3BYKOB >XMBOTHbIMU, 3EMIETPSICEHUE,

CeNcMNYeCKmne BOSHbI, LlyHaMu, 3XO0




TexHn4yeckme ycTpowicTea: CNUOOMETP, OATYMKM MOSIOXKEHWS, PACCTOSIHUS U YCKOPEHUS, AVHAMOMETP,

nogwnnHMKK, pakKeTbl, pblyar, I'IO,D,BVI)KHbII7I n HeI'IO,D,BVI)KHbII7I ONOKN, HaKMOHHAas MNOCKOCTb, NnpocCTbie

1.31 MexaHn3Mbl B 6bITy, coobLuaroLmecs cocypl, yCTPOMCTBO BOAOMNPOBOAA, MApaBAnyeckmi npecc, MaHoOMeTp,
6apoMeTp, BbICOTOMEP, MOPLUHEBOM HACOC, apeoMEeTP, 3XOSI0T, UCMONb30BaHWE YyNbTpasByka B ObITy ”
TEXHUKE
2 TEMNOBbLIE ABJIEHNA
51 OCHOBHbIE MONOXEHNA MONEKYNAPHO-KUHETUYECKON Teopun CTPOoeHna BewlectBa. Mopgenn TBEPLOrO,
' >KNOKOro 1 ra3006pa3Horo COCTosiHMIM BewecTsa. Kpuctannndeckue n amopdHble Tena
5o [BmxeHne yactuy BewecTsa. CBsA3b CKOPOCTU ABUXKEHUS YacTUL, C TemnepaTypoi. BpoyHOBCKOe ABUXXEHNE,
' anddysna
2.3 CmaumBaHune 1 KanunnsipHble siBNeHus
2.4 TennoBoe pacLlMpeHne 1 cxatue
2.5 Tennosoe paBHOBeCKE
2.6 BHyTpeHHsAs aHeprusa. PaboTa n Tennonepefaya Kak cnocobbl UIBMEHEHUS BHYTPEHHEN SHEPrnm
2.7 Buabl Tennonepegayun: TennonpoBoAHOCTb, KOHBEKLUNA, N3NyYeHne
HarpesaHue n oxnaxaeHue ten. Konn4ectso TennoTbl. YaenoHasa TENN0EMKOCTb:
2.8 Q:mn[fz—fl]




3aKOH coxpaHeHUs1 aHeprun B TEMMOBbLIX NpoLeccax. YpaBHeHne TennoBoro 6anaHca:

2.9 Ql -|-Q2 +..=0
WcnapeHne n koHpeHcaums. VISMeHeHne BHYTPEHHEN 3HepruM B MPOLECCE WCMAapPEeHMst N KOHAEHCcauuw.
2.10 KuneHwne xxngkocTtu. YaenbHasa Tennota napoobpasoBaHus: L = Q/m
2.11 BnaxxHocTb BOo3fyxa
MnaeneHne n kKpuctannmsauns. I3MeHeHne BHYTPEHHEN 3Heprun npu nnaBfeHUN N KpucTanamsauuu.
YpenbHasa Tennota nnaeneHns:
2.12
=2
m
013 BHyTpeHHSAs aHeprusa cropaHna Tonnmea. YaenbHas TennoTa cropaHns tonamea: q = Q/m
2.14 MpuHuMnbl paboTbl Tennosbix asuratenein. KM rennosoro gsurarens




[NpakTnyeckne paboTel
N3amepeHune ygenbHon TENNOEMKOCTN METANNIMYECKOro LUUNMHAPA; KONMYecTBa TenoTbl, NOoAy4eHHOro BOAOW

KOMHaTHOW TeMneparypbl qJI/IKCI/IDOBaHHOI7| MaccCbl, B KOTOPYHO OrnyLleH HarpeTb||7| unnnHgp, Konan4dectBa

2.15 TEennoTbl, OTOAHHOIO HarpeTbiM LUWAMHAPOM, MOCfle OMyCKaHus ero B BOAY KOMHATHOW Temnepartypsbl;
OTHOCUTENbHON BAA)XHOCTW BO3AyXa; YOENbHOM TEnnoTbl MnaeneHus nbpa. lMccnepoBaHne W3MeEHeHUs
Temnepatypbl BOAbl NPU PasfnyHbIX YCNOBUSX; SBEHNSA TeNO00OMeHa Npy CMELUBaHNW XONOOHOWN 1 ropsyei
BOAbI; NpoLecca ncrnapeHus
Qusndeckne SBEHUS B Mpupoge: NOBEPXHOCTHOE HaTsXKeHWe U KanunnspHble sBfieHMs B npupoge,

2.16 KpucTanibl B npupoge, nanydyeHne ConHua, 3amep3aHne BOAOEMOB, MOPCKUe 6pu3bl; 06pasoBaHne pochl,
TymaHa, nHesi, cHera
TexHnyeckne ycTpoucTBa: Kanunnspbl, NPUMEpPbl UCMNOSIb30BaHUA KPUCTaNNOoB, XXWOKOCTHbIA TEPMOMETP,

217 AaTynK Temnepartypbl, TEPMOC, CUCTEMA OTOMNEHNS AOMOB, FMIPOMETPbI, NCUXPOMETP, Naposas TypouHa,
ABurateflb BHyTPEHHEro CropaHus

3 SNNEKTPOMAIHNTHbBIE ABJTEHNA

3.1 AnekTpusaumsa Ten. [iga Buaa anekTpnu4eckmx 3apsanos

3.2 BsanmopeiicTeume 3apsKeHHbIX Ten. 3akoH KynoHa

3.3 3aKOH COXpaHEeHNs ANEKTPUYECKOro 3apsaga




3J'|eKTpVI‘-|eCKOG none. HaI'IpFI)KéHHOCTb ANEKTPUNHECKOIro noJss. an/IHLl,I/II'I cynepnosnunn aNneKTpn4eCKnx

3.4
nonemn (Ha Ka4eCTBEHHOM YPOBHE)
a5 Hocutenn anekTpunyeckux 3apspoB. [eincTBue 3NeKTPUMYECKOro MNoAst Ha  dnekTpuyeckue 3apsabl.
MpoBOAHWNKM 1 OUINEKTPUKIA
[MOCTOSAHHBIN 3NeKTpMYECKuin Tok. [lencteusa anekTpmnyeckoro Toka. Cuna Toka. HanpsixeHue.
I=q/t,U=Alq
3.6
OnNeKTprYeCcKoe CONpoTMBAEHME. YAENbHOE 3NIEKTPUYECKOE CONPOTUBIEHNE!
a8 3akoH Oma gnsa yyacTtka anektpudeckon uenu: | = U/R
MocneposartenbHOe coeanHeHEe NPOBOAHMKOB:
1, =1, U=U,+U,. R=R +R,
3.9 MapannenbHoe coeanHeHne NPOBOLHNKOB PaBHOIO CONPOTUBNEHUS:

U=UgI=I+I;R=2.

2

CmeluaHHble coeanHeHnd nposogHNKOB




PaboTta n MowHOCTb anekTpudeckoro tToka. A = Ult, P = Ul

3.10
3akoH [xoynsa — JleHua:
3.1 O=I"-R-t
3.12 OnbIT OpcTega. MarHuTHOe nosie NPSAMOro NPOBOAHMKA C TOKOM. JIMHUN MarHUTHOWN NHOYKLUMA
3.13 MarHuTHoe none NocTosiHHOro MarHuTa. Baanmopgencremne NOCTOSAHHbIX MarHUTOB
3.14 [lencteme MarHMTHOro Nons Ha NPOBOAHUK C TOKOM
3.15 OnbITbl ®apages. ABneHne anekTpoMarHuTHoON nHaykumn. MNMpasuno JleHua
[NpakTnyeckne paboTel
VIamepeHne anekTpuUYecKoro COnpoTMBEHNA PEe3NCTOpPa; MOLLHOCTU 3fIEKTPUYECKOro TOoKa; paboTbl
3NEeKTPNYECKOro TOKa.
VccnepoBaHne 3aBUCUMMOCTU CUMbl TOKA, BO3HUKAOLIErO B MNPOBOOHWKE (PE3UCTOPbI, Namnoyka), OT
3.16 HanNPsH>XeHMs1 Ha KOHLax NPOBOOHMKA; 3aBUCUMOCTW COMPOTUBAEHMS OT LASMHbI NPOBOAHWKA, MAoWann ero

NornepeYHOro ce4eHns 1 yaenbHOro ConpoTUBIIEHUS.
MpoBepka npasBwnia ONs ANEeKTPUYECKOro HanpsXXeHust Npu nocrieqoBaTe/lbHOM COeAVHEHUN NPOBOAHUKOB,
npaBuna Onsi Cuilbl 3NEKTPUYECKOrO TOoKa MNpu napannieflbHOM COeAvHEeHUM MPOBOAHUKOB (PE3nCTOpbl U

NamMnoyKa)




Qusndeckne SB/IEHUS B rpupoge. J3NEKTpu4eCckne 4ABreHnsa B aTMOCCt)epe, ANEKTPNHECTBO >KUBbIX

3.17 OpraHM3MoB, MarHUTHoe nosie 3emnu, Opend MNOMCOB, PONib MArHUTHOrO MONASA ANS XKU3HKM Ha 3emne,
NONAPHOE CUSIHNE
TexHn4Yeckue yCTpoKcTBa: 3NEKTPOCKOMN, aMNepMeTp, BOSIBTMETP, PEOCTaT, CHETHUK I1EKTPUHECKON IHepruum,

3.18 3NIEKTPOOCBETUTENbHbIE  MPUOOPbLI, HarpeBaTeflbHble  ANeKTponpuoopbl  (MPUMEPDI),  ANeKTpuyeckne
NPenoOXpaHNUTENN, ANEKTPOMAarHUT, SNEKTPOABUraTeb NOCTOSHHOIO TOKa, reHepaTop NOCTOSAHHOIO ToKa

3.19 OneKTpoMarHuTHble BOSHbI. LLIkana anekTpoMarHUTHbIX BOSIH

3.20 JlyyeBasa mopenb ceeTa. [psMonnHenHoe pacnpocTpaHeHne ceeTa

3.21 3aKoH oTpaxkeHus ceeTa. [nockoe 3epkano

3.22 MpenomneHne ceeTta. 3aKOH NpesioMNeHNs ceeTa

3.23 dncnepcusa ceeta

3.24 JlnHza. Xog ny4den B MnH3e. DOKYCHOe paccTosiHne NnH3bl. OnTndeckas cuna nuH3bl: D = 1/F

3.25 [Mma3s kak onTu4yeckas cucrema. OntTudeckmne nNpnbéops.bl




[NpakTnyeckne paboTel
###Par###/13mepeHne onTn4ecKom cusbl cobuparoLLen MH3bl; POKYCHOMO paccTosiHUSA cobuparoLLen NNH3bI

(NO CBOWCTBY paBeHCTBa pPasMepoB NpeaMeTa U N306paXkeHusi, Koraa npeaMeT PacrofioXXeH B OBOVHOM

3.26 dokyce), nokasaTens NPenoMeHnsa cTekna.
###Par###liccneqgoBaHne cBoMCTBa U30OPaKEHWS, MOMYYEHHOrO C MOMOLLbID COOGMpaloLen NH3bI;
N3MEeHEHNSA (POKYCHOIO PacCTOSAHNUSA ABYX CITOXXEHHbIX JINH3; 3aBUCUMOCTI yrna npenomMsieHns CBETOBOro Jiyya
OT yrna nageHnsa Ha rpaHnue «Bo3ayX — CTEKO»
- @usndeckue sBneHVs B npupoge: 3atmerHns ConHua n JlyHbl, UBeTa Ten, onTu4eckme siBneHns B atMmocgepe
2 (uBeT Heba, pehbpakums, pagyra, MMpax)
3.28 TexHu4Yeckune ycTpovicTsa: O4KW, NepUCKON, hoToannapat, ONTUYECKNE CBETOBOAbI
4 KBAHTOBbIE ABJIEHNA
4.1 PagnoaktnsHocTb. Anbga-, 6eta-, ramma-nanyveHns. Peakummn anbta-n 6eta-pacnaga
4.2 OnbiTbl Pesepcopaa no paccesaHnio anbga-yactuu,. MNnaHetapHaa mogens atoma
4.3 CoctaB atomHoro agpa. Miaotonel
4.4 Mepuopg nonypacnaga aToMHbIX Sgep
4.5 SpepHble peakumn. 3aKOHbl COXpPaHEHMS 3apsAoBOro 1 MacCcoBOro Ymucen




4.6

dusnveckne SBIEHUS B ripupoge: €CTEeCTBEHHbIN pa,D,VIoaKTI/IBHbIVI (_‘pOH, KOCMUYEeCKNE Jy4Hn, pagnoakTnBHoe

nanyveHne npnpogHbix MmmHepanos, ﬂeﬁCTBMG paanoakTMBHbIX I/I3ﬂy‘-IeHI/II7I Ha OpraHn3m 4ejioBeka

4.7

TexHn4eckune yCT,DOl;ICTBa.' CNEeKTPOCKOI, I/IH,D,I/IBI/I,D,yaJ'IbeIIﬁ OOo3nMEeTp, Kamepa BunbcoHa, AaepHas
QHepreTnka




YYEBHO-METOANYECKOE OBECINEYEHUE
OBPA3OBATEJIbHOI'O NMPOLIECCA
OBSA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI AN YHEHUKA

e dusnka: 7-n Knacc: 6a3oBbI YPOBEHbL: YHEOHWK; 3-€ n3gaHue,
nepepabotaHHoe lNepbiwknH .M., MiBaHoB A.U. AKunoHepHoe
obuiectBo «M3pgaTenbcTBO «[1pocBeLleHne»

e ®usnka: 8-1 Knacc: 6a3oBbI YPOBEHbL: Y4EOHUK; 3-€ nsgaHue,
nepepabotaHHoe lNepbiwknH .M., MiBaHoB A.U. AKunoHepHoe
obuiectBo «M3pgaTenbcTBO «[1pocBeLleHne»

e dusnka: 9-1 Knacc: 6a3oBbI YPOBEHb: Y4EOHUK; 3-€ nsgaHue,
nepepaboTtaHHoe lNepbiwknH N.M., I'yTHuK E.M., MiBaHos A.U. n gp.

AKLUMOHepPHOEe 06LwecTBO «/3paTtenbcTBo «[1pocselleHne»



