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NOACHUTENbHASA 3AMMUCKA

Mporpamma no uamke Ha ypoBHE OCHOBHOro obuwero obpasoBaHus
COCTaBIrieHa Ha OCHOBE MNOJSIOXXEHUN N TpeboBaHW K pe3yrbTaTamM OCBOEHMS
Ha YyrnybnéHHOM YpOBHE OCHOBHOW 0Ob6pasoBaTesibHOM nporpamMmel,
npeactaeneHHblx B PrOC OO0, a Takke ¢ y4eTOM heaepanbHon paboyen
nporpaMmmbl BocnnTaHusa 1 KoHuenuuu npenogasaHust ydebHoro npegmeTa
«dunsunkay.

CopepxaHue nporpammebl Mo omsnke HanpaBreHo Ha yOOBNETBOPEHNE
NOBbILEHHbIX 3anpocoB 0byyvaloLmnxcs, cTpeMawmxcs K 6onee rnybokomy
OCBOEHUID (U3NYECKMX 3HAHWW, N Ha OpMUPOBaAHNE €ECTECTBEHHO-
Hay4yHOM TrpaMOTHOCTM oOy4awwwmxcd. B nporpamme no duaunke
YyUMTbIBAOTCA  BO3MOXHOCTM  y4yebHOro npegmera B peanusauuu
TpebosaHmnn IrOC OOO Kk nnaHNMpyeMbIM IMYHOCTHLIM U MeTanpeaMeTHbIM
pesynbTatam obyyeHuda, a TakkKe MeXnpeaMeTHble CBA3N eCTEeCTBEHHO-
Hay4HbIX y4ebHbIX NpeMeTOB Ha YPOBHE OCHOBHOIO 06LLero obpasoBaHus.

[Mporpamma no dwmanke ycTaHaBnMBaeT pacnpeernieHne yy4ebHoOro
mMaTepuana no rogam obyyeHus (MO Knaccam), npegnaraet MpUMEpPHYHo
nocnegoBaTenbHOCTb U3YYEHUSI TEM, OCHOBAHHYHO Ha NOrMKe pasBUTUS
npeaMeTHOro  cogepXaHma KW y4yéTte BO3pPaCTHbIX  OCOBEHHOCTEMN
oby4aroLmxcs.

Mporpamma no u3snke paspaboTaHa C UENbO  OKasaHUA
MEeTOANYECKON MOMOLUM y4YuTemnto B co3gaHum pabodven nporpammbl Mo
y4yebHOMY NpeameTy.

dusnka aBnseTca cuctemoodbpasyrowmm Onsi ecTeCTBEHHOHAaYYHbIX
y4yebHbIX NpeaMeToB, MOCKOSMbKY (OM3MYECKME 3aKOHbl fieXXaT B OCHOBE
NpOLECCOB U SIBEHUA, U3y4YaeMblX XMMUEN, Buonornen, acCTPOHOMUEN U
dunanyeckon reorpadpmen, BHOCUT BKNaL B €CTECTBEHHOHAYYHYHO KapTUHY
Mupa, npegocrtasnseT Hanboree sicHble obpasubl NPUMEHEHUA HAyYHOTro
MeToAda MNO3HaHUs, TO ecTb crnocoba MonyvyeHns OOCTOBEPHbLIX 3HAHUN O
Mupe.

OpgHa 3 rmaeBHbIX 3agavy ¢um3myeckoro obpasoBaHUs B CTPYKType
obuiero obpasoBaHusi COCTOMT B (POPMMPOBAHUM €CTECTBEHHO-HAYYHOW
rPaMOTHOCTM U MHTEpeCa K Hayke y 0by4yaroLmxcs.

N3yueHne dmsmkm Ha yrinybnéHHOM ypoBHE npeanonaraet yBepeHHoe
BNageHne  crnegylowmmm  KOMMNETEHTHOCTAMM,  XapaKTepUsyroLnmm
€CTECTBEHHOHAY4YHYI0 rPaMOTHOCTb:

Hay4YHO OOBACHATL SABMNEHUS;

oLeHMBaTb M MOHMMaTb OCOHBEHHOCTM HAy4YHOro UCCrnegoBaHus;



MHTEpNpeTUpPOBaThb JaHHbIE N UCNOSb30BaTb Hay4YHble JOKa3aTenbCTBa
01151 NoNy4YeHns BbIBOOOB.

Llenn nsyyeHunsa gusmkm Ha ypoBHe OCHOBHOro obuiero obpasoBaHus
onpegeneHsl B KoHuenumn npenogasaHus y4ebHoro npegmeta «dnsunkar» B
obpasoBaTenbHbIX opraHmnsaumsax Poccuinckon ®egepaunn, peanmsyrowmx
OCHOBHble 06LeobpasoBaTenbHble NPorpaMMbl, YTBEPXKOEHHOW peLLEHNEM
Konnermm MwuHuctepctBa npocseweHnss Poccuinckon  degepaumm
(npoTokon oT 3 aekadbpa 2019 r. Ne MK-4BH).

Llenn nayvyeHnsa gmsmkmn Ha yrrybrneHHOM YpOBHeE:

pa3BuUTUE WHTEpeca W CTPeMSeHMsT Obyyalolmnxcs K Hay4YyHOMY
N3YyYEeHUIO MPUPOabl, Pa3BUTME WX WHTENNEKTyanbHbIX U TBOPYECKUX
cnocobHocTen;

pa3BuTME nNpeacTtaBfieHNMM O HayyHOM MeTode MNO3HaHUA U
dopMupoBaHME  UCCREeLOBaATENbCKOrO  OTHOLWIEHUSS K OKpyXXatoum
SABNEHNAM;

dhopMmnpoBaHne Hay4HOro MUPOBO33PEHUA Kak pesyribTaTa U3yyYeHus
OCHOB CTPOEHUsI MaTepumn 1 pyHOaMeHTanbHbIX 3aKOHOB (OU3NKK;

dopMupoBaHME YMEHNN NPUMEHATbL (PU3MYECKME 3HAHUSA N HAyYHblE
aokasaTtenbCcTBa Ana 00 bACHEHNS OKPYXXaloLWMX SBIEHWUMN;

dhopMmnpoBaHue npeacTaBneHnin 0 ponn OUsNKN Ans pasBuTUs apyrmx
€CTECTBEHHbIX HayK, TEXHUKN N TEXHOSOMN;

pa3BuTME MpeacCTaBfeHUM O BO3MOXHbIX cdepax byayuien
npodpeccrnoHarnbHoOn AeATENbHOCTU, CBA3AaHHOW C PM3MKOW, MOAroTOBKa K
AanbHenwemMy oby4yeHno B 9TOM HanpasieHUm;

dopmMMpoBaHMe rOTOBHOCTU K AaribHeuwemy WU3y4eHuro (OU3NKuU Ha
yrny6néHHOM ypoBHE B paMKax COOTBETCTBYHOLLMX Npodunen oby4yeHnsa Ha
ypoBHe cpeaHero obuero obpasoBaHus.

[ocTumxeHne aTnx uenemn nporpaMmmbl No r3nKe Ha ypoBHE OCHOBHOIO
obuiero obpasoBaHus obecneunBaeTcs peLleHMem cnegyowmnx 3agaq:

npuobpeteHne 3HaHUM O AOUCKPETHOM CTPOEHUN BeLLeCcTBa,
MEXaHNYEeCKNX, TEMNMOBbIX, ANEKTPOMArHUTHbIX U KBAHTOBbIX SIBIEHUSIX;

npuobpeTeHne yMeHun aHanmsanpoBaTb U OBBACHATb (pusmyeckne
SIBIEHNS1 HA OCHOBE U3YYEHHbIX (PU3NYECKNX 3aKOHOB U 3aKOHOMEPHOCTEWN;

OCBOEHME METOOOB pPeLleHUA PacYETHbIX M KavyeCTBEHHbIX 3adad,
Tpebyroumx co3gaHmss U UCNonb3oBaHMs PU3NYECKMX MOAOENEN, BKOYas
TBOPYECKME U NPaKTUKO-OPUEHTUPOBAHHbLIE 3a4auu;

pa3BuUTUE UCCNeaoBaTENbCKUX YMEHUW: HabnogaTb SBNEHUS WU
N3MepsAaTb PU3NYECKME BENUYMHBLI, BblABUraTb rMNOTE3bl WM npegnaraTb
aKcrnepuMeHTanbHble Cnocobbl UX MPOBEPKKU, MNaHMpoBaTb U MNPOBOAUTH



ONbITbl, 9KCNEepPUMEHTarbHbIE UCCNeLOBaHUs, aHanM3npoBaTb NOyYeHHbIe
OaHHble U genaTb BbiBOAbI;

OCBOeHMe npuémoB paboTbl C UHGopMauuen HU3NYECKOro
cogepxaHus, BK4Yas WMHGOPMaUMIO O COBPEMEHHbIX AOCTMXKEHUNAX
dun3nKK, MHTEpNpeTaumnsa n KpUTUYECKOE OLEeHUBaHNE MHOpMaLmK;

3HAKOMCTBO CO cdpepamm nNpodecCMOHanbHON  OesTENbHOCTH,
CBSA3@aHHbIMU C PU3NKOW, N COBPEMEHHBLIMU TEXHONOMMSMN, OCHOBAHHLIMU
Ha OOCTUXEHUAX PU3NYECKON HAYKN.

Ha nsyyeHne pusmkn (yrnybné€HHbIn ypoBEHb) Ha YPOBHE OCHOBHOIO
obLero obpasoBaHus otBoguTcsa 340 yacos: B 7 knacce — 102 yaca (3 yaca
B Hezesnw), B 8 knacce — 102 yaca (3 yaca B Hepgento), B 9 knacce — 136
Yyacos (4 4Yaca B Hegern).



COOEPXAHUWE OBYYEHUA
7 KINACC

Paspen 1. ®u3unka n e€ ponb B NO3HAHUM OKpYXKaloLlero Mupa.

dum3snka — Hayka O npupoge. HAsrneHna npupoabl (9NEMEHThI
cogepXaHus, BKNOYawLwpne MexnpeameTHble cBa3n).  dusmyeckue
SIBMEHUS: MeXaHWdeckne, TENNoBble, 3JNEKTPUYEcKne, MarHUTHbIE,
CBETOBblE, 3BYKOBbIE.

dusnyeckne BenUUUHbL. PasmMepHocTb. EguHMUbLI  Pr3nyeckux
BENMMYMH. WMamepeHne U3MYEeCcKUX BeSMYMH. JITanoHbl. dPuamyeckne
npubopbl. LleHa pgenenua. [lorpewHoctb umaMepeHun. [lpaBuna
B6esonacHoro Tpyga npu pabote ¢ nabopaTopHbiM 06opyaoBaHUEM.
MexagyHapogHaa cuctema envHul. lepeBo BHECUCTEMHbIX €OUHUL B
eanHuubl CA.

Kak dwusnka n pgpyrme ecTeCTBEHHble Hayku u3y4valoT npupoay.
EcTecTBEHHO-Hay4HbI MeTo4 MO3HaHWA: HabnwgeHue, MNoCTaHOBKa
Hay4yHOro BOMPOCA, BbIABWXEHWE TUMNOTE3, IKCMNEPUMEHT MO NpPOBEpKe
rmnotes, obbsicHeHne Habniogaemoro sapneHunsd. OnucaHne OU3NYECKUX
ABNEHUN C MOMOLLIbIO MOOErNen.

HdemoHcmpayuu.

MexaHuyeckne, TennoBble, 3NEeKTPMYeckne, MarHuMTHble, CBETOBbIE,
3BYKOBbLIE SIBIIEHMS.

dusndeckmne npnbopbl U Npoueaypa NPSMbIX N3MePEHUIN aHaNoroBbIM
N unpoBbLIM NpUbopom.

JlabopamopHsbie pabomsbi u onbiMbl.

OnpeneneHne LeHbl AeneHns LWKanbl namepuTenbHoro npubopa.

N3mepeHune paccTosHun.

N3mepeHune nnowaan n obbéma. Metoa naneTku.

N3amepeHne BpemeHun.

N3mepeHne obbEMaA XnakocTn 1 TBEPAOro Tena.

OnpeneneHne pasvepoB Manbix Ten. MeTtoa psaaos.

MpoBeoeHne wuccnegoBaHUA MO NPOBEPKe TrUnoTesbl: AanbHOCTb
nonérta wapuka, nyweHHOro ropu3oHTanbHo, TeMm bonblue, Yem BonbLie
BbICOTa nycka.

Pazpen 2. lNepBoHayvanbHble CBeAeHUS O CTPOEHUN BellecTBa.

CTpoeHune BellecTBa: aTOMbl M MOMEKYIbl, UX pas3Mepbl U MaccChl.
OnbITbl, JOKa3blBalOLME ONCKPETHOE CTPOEHME BELLECTBA.



OBmxeHne 4vactuy BellectBa. CBsA3b CKOPOCTU AOBWKEHUSA 4YacTul C
TemnepaTtypon. bpoyHoBckoe aBwxkeHue. Oudpdysusa. Baanmogencreune
YacTuL BELLECTBA: NPUTSXKEHME U OTTalKnsaHume.

ArperatHble COCTOSIHUSI BeLLeCTBa: CTPOEHME rasoB, XWUOKOCTEN W
TBEPALIX (KpUcTannuyeckux) Ten. BsaummocBasb Mexgy CBOMCTBaMMU
BELWeCTB B pa3sHbIX arperatHbIX COCTOSHUAX U UX aTOMHO-MOJSIEKYNAPHbIM
ctpoeHmneM. OcobeHHOCTN arperaTHbIX COCTOSIHUI BOAbI.

HdemoHcmpayuu.

HabntogeHne 6poyHOBCKOro ABUMXEHUS.

HabntogeHne andpgysum.

HabniogeHne  aBNeHUn, OOBACHAIWMXCA  MPUTSKEHUEM UMK
oTTanknBaHMeM 4YacTuL BeLlecTBa.

JlabopamopHbie pabomabi U onbimabil.

OueHka pguameTpa atoMa MeToAOM psgoB (C MCMONb30OBaHMEM
doTorpagun).

OnbITbl N0 HAbnAeHMIO TENMNOBOIO PacLUMPEHUS ra3oB.

OnbITbl N0 OBGHAPYXXEHWNIO 4ENCTBUS CUIT MONEKYNAPHOIO NPUTSPKEHWS.

Paspgen 3. [1IBMXeHue n B3ammogeucTeme Ten.

MexaHuyeckoe OsuxkeHue. lNyTb n nepemeuieHne. PaBHOMepHoOE W
HepaBHOMEpHoe ABwxeHue. CpobooHoe nageHue Kak — npumep
HepaBHOMepPHOro aswkeHusi ten. CkopocTb. CpegHsss CKOPOCTb Mpwu
HepaBHOMEPHOM ABMXEHUU. PacyeéT nyTn n BpeMeHn OBUMKEHUSI.

padrkn 3aBUCMMOCTEN BESNNYMH, OnuUcCbiBaloWnX AsmxkeHne. ObLwme
NOHATMSA 00 OTHOCUTENBHOCTU ABWXKEHUA. CrnoXeHne cKopocTen onga Ten,
OBWXKYLLMXCSA napannenbHo.

AsneHve nHepunn. 3akoH nHepuun. Bsanmogencreme Ten Kak npuymHa
N3MEHEHUS CKOPOCTU OBWXKeHUs Tesn. Macca kak mepa MHEPTHOCTU Tena B
noctynatenibHom AswkeHun. lNnoTtHocTb BewectBa. CBA3b MNOTHOCTU C
KONMYeCcTBOM MOSEKyn B eauHuue obbéma Belwectsa. CmMecu u cnnasbl.
[MoBepxHOCTHas 1 NIMHENHas NNOTHOCTb.

Cuna kak xapaktepucTuka B3anmmoeuncTtsus Ten. Cuna ynpyroctu u
3akoH [yka. V3amepeHne cunbl C NOMOLWb guMHaAMoOMeTpa. fHABrieHue
TArOTEHUs N cuna TakecTn. Cuna TSHKeCTU Ha apyrnx nnaHetax. Bec tena.
HesecomocTb. CrioxeHune cwun, HanpaeBneHHbIX MO OAHOM MPAMOWN.
PaBHogencTByowan cun. Cuna TpeHnsa. TpeHne CKOSbXEHUA U TpeHue
NoKOos1, BA3KOE TpeHne. TpeHne B Npupoae N TEXHUKE.

HdemoHcmpayuu.

HabntogeHne mexaHM4ecKoro ABMXKeHUs Tena.

N3mepeHne ckopocTn NPAMOSIMHENHOIO OBUMXXEHUS.



HabntoaeHne siBNeHns MHepLUmn.

HabntogeHne namMeHeHnst CKOpocTu Npu B3anMoaencTBmm Ten.

CpaBHeHue macc no B3anMoaemncTBumio Ten.

CnoxeHune cun, HanpasBrieHHbIX MO OAHOW MPSIMOMN.

JlabopamopHbie pabomabi U onbimail.

OnpeoeneHne CKOpPOCTM paBHOMEPHOro ABWXKEHUA (Wapuka B
XNOKOCTU, MOAENN ANeKTPUYECKOro asTomobuna n Tak ganee).

OnpepneneHne cpegHen CKOPOCTU CKOSbXEHUS Bpycka unun wapuka no
HaKIMOHHOM MNNOCKOCTMW.

OnpeneneHne NNOTHOCTU TBEPAOro Tena.

OnbITbl, EMOHCTPUPYIOLLME 3aBUCMMOCTb pacTsXxeHus (gedopmaummn)
NPYXWNHbI OT NPUITOXXEHHON CUNMBbI.

OnbITbl, AEMOHCTPUPYOLLME 3aBUCUMOCTb CUITbl TPEHNSA CKOSbXEHUS
OT CUIbl JaBMEeHUs 1 XxapakTepa ConpuKacatoLLmnxcs NoBEPXHOCTEMN.

Pazpgen 4. laBneHne TBEpAbIX Tes, XXUWOKOCTEN N ra3oBs.

[aeneHue. Cuna gasneHnsa. Cnocobbl YMEHbLUEHUA N yBENUYEHUS
aasnenvsa. [laBneHue rasa. 3aBUCUMMOCTb OaBreHUs rasa oT obbéma u
Temnepatypbl. [epegaya gaBneHuss TBEPObIMU TeNaMu, XUOKOCTAMU U
razamu. 3akoH Nackang. NHeBMaTUYeCKne MallnHbI.

3aBUCMMOCTb  [aBfeHns KUAOKOCTU  OT  NyOUHbI  NOrpyXeHus.
'mapoctaTtudeckun napagokc. Coobuwatowmecs cocyabl. Mmapasnnyeckune
MexaHu3Mmbl. Mcnonb3oBaHME BbLICOKMX [OaBfEHUMA B  COBPEMEHHbIX
TEXHOSIOrnsX. YCTPOMCTBO BOOONPOBOAA.

ATmoccepa 3emnn n  atmocdepHoe  aasneHue.  [puynHbI
cywiectBoBaHus Bo3agywHon obonodkn 3emnn. Onbit  Toppuyennu.
N3mepeHne atmocdepHoro paasrieHns. 3aBUCUMOCTb aTMOCHEepPHOro
OaBrieHNs1 OT BbICOTbl Hag ypoBHeM Mops. [punbopbl Ans wnamepeHus
aTtMocdepHOro AaBneHus.

[denctBne >XMOKOCTM W rasa Ha [MOrpyXEHHOE B HUX Teso.
BeiTankuBarowas (apxumegosa) cuna. 3akoH Apxumena. Ycrnosue
BO3HUKHOBEHNS BbITankueawwen (apxmmMeaoBon) cunbl, MNoaTeKaHue.
[naBaHne Ten. BosgyxonnasaHue.

HAdemoHcmpayuu.

3aBUCUMOCTb [aBfeHnsa rasa ot TemnepaTypbl.

MNepenayva gaBneHUs XXMOKOCTbIO M ra30oM.

Coobuwatowmecs cocyapl.

'mopaBnuyecknn npecc.

[MposiBreHne gencTeBna aTMocepHOro gaBrneHus.

CudoH.



3aBMCMMOCTb BbITankMBarwen cunbl OT OObEMA MOrpy>KEHHON B
XMOKOCTb YacTu Tena n NoTHOCTU XUAOKOCTW.

PaBeHCTBO BbITankMBalLeN CUMbl BECY BbITECHEHHOM XXUOKOCTM.

YcnoBne nnaeBaHWA Tes. MNnaBaHWE WM MNOrpyxeHne Ten B
3aBMCMMOCTUN OT COOTHOLLUEHUSI NNTOTHOCTEN Tena un XXUAKOCTW.

JlabopamopHsbie pabombi u onbiMbl.

WccnepoBaHne 3aBUCMMOCTM Beca Tena B Boge OT OObéma
NOrpYy>KEHHOW B XXMOKOCTb YacTu Tena.

OnpepneneHve BblTankueawLwen cunbl, AOEUCTBYKOLWEN Ha Teso,
NOrpy>KEHHOE B XXNOKOCTb.

[MpoBepka HE3aBMCUMOCTW BbiTankuBalLLen CUnbl, AEUCTBYIOLWEN Ha
TEeno B XXMOKOCTWU, OT Macchl Tena.

OnbITbl, OEMOHCTPUPYKOLLNE 3aBMCUMOCTb BbITankuBaloLLEN CUSbI,
OENCTBYIOLEN Ha TeNo B XUAKOCTU, OT 06bEMA NOrPy>KEHHOW B XXUOKOCTb
YacTu Tena v oT NMIOTHOCTU XUAKOCTW.

KoHCTpynpoBaHne apeomMmeTpa WM  KOHCTPYMPOBaHWE FOOKU W
onpefeneHne ee rpy3onogbEMHOCTN.

Paspen 5. PaboTa n MOLWIHOCTb. QHeprus.

MexaHndeckas pabota Ons cun, HanpaBfeHHbIX BAOMb JIMHUK
nepemeLweHns. MowHOCTb.

[MpocTble MexaHu3Mbl: pbldar, BOpOT, OBMNOK, nonucnacT, HakfOHHas
NMIOCKOCTb, HOXHUYHbIM MexaHu3dM. MomeHT cunbl. PaBHOBecue pblyara.
MpaBuno momeHToB. [pMeEHeHNe NpaBuna paBHOBECUS pblvara K 61oky.
«3onotoe npaBunio» MexaHuku. KIL npocTeix mexaHuamoB. [lpocTble
MeXaHU3Mbl B ObITY, TEXHUKE, XUBbIX OpraHn3max.

MexaHndeckas aHeprusi. KuHeTuyeckasi n noTteHumanbHasi aHeprus.
[MpeBpalieHne oOHOro BMAA MEXAHUYECKOW IJHeprMnm B ApYron. 3akoH
COXPaHEHUS N NpeBpaLLEHUSA SHEPTUN B MEXAHUKE.

HAdemoHcmpayuu.

[Mpumepbl NPOCTbIX MEXaHNU3MOB.

JlabopamopHbie pabomabi U onbimabil.

MccnenoBaHume ycnosum paBHOBECUS pblyara.

N3mepeHue KI1L HaknoHHOW NrioCKOCTH.

N3yueHne npasuna pbiyara gnsg NoABMKHOIO U HEMNOABWMXKHOIO Br10KOB.

Onpeanenexne KM noaBmKHOro n HENOABWXHOIO Broka.

OnpeneneHne paboTbl cumbl YAPYroctv npuv nogbeEMeE rpy3oB MNpu
NOMOLLIM NOABMXHOro Gnoka.

N3y4yeHune 3akoHa coxpaHeEHUs MeEXaHNYEeCKOW IHEPIUN.

8 KITACC



Pa3pen 6. TennoBblie ABNEeHUS.

OCHOBHbIE NOMNOXEHNSA MOSIEKYTISAPHO-KMHETUYECKON TEOPUN CTPOEHUS
BewectBa. Macca w©n pasmepbl atomoB W Monekyn. OnbiThl,
noaTBEpPXAalLWmMe OCHOBHbIE MOSIOXKEHNA  MOJSIEKYNAPHO-KMHETUYECKOW
Teopun.

Mogenu TBEpAoro, XUAKOro u razoobpasHoro COCTOsSIHUN BeLecTBa.
Kpuctannuyeckne n amopdHble Tena. 'padpeH — HOBbIM MaTepwuan ans
HOBbIX TEXHOSIOrMn. TexHONormm nosyyvyeHnsa WUCKYCCTBEHHbIX anmMasoB.
Ob6bsicHEHME CBOWCTB ras3oB, XWUAOKOCTEW U TBEPAbLIX TEN Ha OCHOBE
NOSIOXKEHNUA  MOJIEKYNSIPHO-KMHETMYEeCcKon  Teopun.  [loBepxHOCTHOe
HaTsSXKEHWe, CMadnBaHne, KanunnsapHole ABreHus. TennoBoe paclmpeHme
N cxkaTtne. 3aBUCMMOCTb AaBfneHus rasa ot o6bEma, TemnepaTypbl.

Temnepatypa. CBA3b TemnepaTypbl CO CpeaHEeN KUHETUYECKOWN
9HEeprmen TennoBoro ABMXEHUS YacTtul,. TemnepaTypHble LWKasbl.

BHyTpeHHAa aHeprna. Cnocobbl M3MEHEHUSI BHYTPEHHEN 3HEPruu:
Tennonepegadya W coBeplleHMe paboTbl. Buabl Tennonepenauu:
TEennonpoBOOHOCTb, KOHBEKUUSA, u3nydyeHwe. Buabl Tennonepenayun B
npupoae u TexHuke. HeobpatnmocTb TENMNOBLIX MNPOLECCOB.

KonunyectBo TennoTbl. YAenbHasi  TENSIOEMKOCTb  BeLLECTBa.
TennoobmeH wn TennoBoe paBHoBecne. 3akoH HbloToHa-PuxmaHa.
YpaBHeHMe TennioBoro banaHca.

[MnaBneHne n oTBepaeBaHWE KpUCTanUyeckux BeLlecTB. YaenbHas
Tennota nnaeneHus. [lapoobpasoBaHne u KoHAeHcauusi. KMcnapenwue.
KuneHne. YpenbHas  Tennota  napoobpasoBaHunda.  3aBUCMMOCTb
Temnepatypbl KUMEHWs OT aTMocepHoro AasrieHus. HacbIWeHHbIn ¢
HeHacbIWeHHbIN nap. BriaxxHOCTb Bo3ayxa.

OHeprna Tonnuea. YaenbHas Tensiota cropaHus.

MpuHuunbl paboTbl Tennosbix auratenen. KM rennosoro gsurarens.
Tennosble ABUraTenun 1 3alimnta oKpyxaroLlen cpeabl. TennoBble NoTepun B
TennoceTsax.

3aKkoH COXpaHeHUs W MpeBpalleHNs SHEPrn B MEXaHUYECKUX W
TENSI0OBbIX NpoLieccax.

HAdemoHcmpayuu.

HabntiogeHne 6poyHOBCKOro ABMKEHMS.

HabntogeHne anddyaun.

HabntogeHne sIBNEHUM MOBEPXHOCTHOrO HaTSKEHWUS, CMayMBaHUA Y
KanunnspHbIX SBIIEHUNA.

HabntoaeHne TennoBoro paclumpeHust Ten.



N3meHeHne faBneHuns raza npu nsmeHeHnn obbema n HarpesaHum unm
oxJiaxaeHuu.

[MpaBuna namepeHnsa Temnepartypsbl.

Buabl Tennonepegayn.

OxnaxageHue npu coBepLieHnn paboTsbl.

HarpeBaHue npu coBepLueHnn paboTbl BHELLHUMW CUaMMU.

CpaBHeHue TenmnoéMKOCTEN pasnnyHbIX BELLECTB.

HabntogeHne kuneHmns.

HabntogeHne noctosHCTBa Temnepartypbl Npyu nNaBneHnn.

Mopaenu TennoBbIX ABUraTeneun.

JlabopamopHbie pabombi u onbiMmabl.

OnbITbl N0 OBGHAPYXXEHNIO 4ENCTBUS CUIT MONEKYNAPHOIO NPUTSPKEHWS.

OnbITbl NO BbIpaLLMBAHUIO KPUCTAsNIOB NOBApPEHHOW COSU UNKU caxapa.

N3mepeHne TemnepaTtypbl NpyM MOMOLLM XUOKOCTHOrO TepMoMeTpa n
AaTyuka Temnepartypebl.

OnbITbl N0 HABMIOAEHUIO TENSIOBOIO pacLUMPEHNS ra3oB, XXUAKOCTEN U
TBEPAbIX Te.

OnpeneneHne gaBneHnda Bo3gyxa B 6ansnoHe wnpuua.

NccnenoBaHne 3aBUCUMMOCTM OaBrfieHUs1 BO3dyxa OT ero obbéma u
Temnepartypbl.

MpoBepka rmMnoTe3bl NWHEMHOW 3aBUCUMOCTU AOfNHBbI  CTONBMKa
XNOKOCTU B TEPMOMETPUYECKON TpybKke OT TemnepaTypbl.

HabniogeHne M3MeHeHust BHYTPEHHEN 3Hepruu Tena B pesynbraTte
Tennonepegayun n paboTbl BHELLHUX CUI.

NccnenoBaHme siBNeHus TennoobmeHa npy cMelmBaHnn XonoaHon m
rops4en Boapbl.

OnpepgeneHne KonuyecTBa TensioTbl, MOSlYYEHHOrO BOAOM Npw
TennoobmMmeHe ¢ HarpeTbiM MeTanIMYecKnM LNNUHAPOM.

OnpepeneHne MOLWHOCTM TennoBbiX MOTepb (3akoH HblOTOHa-
Puxmana).

OnpepneneHne yaenbHOW TEMNOEMKOCTU BellecTBa.

MccnenoBaHme npouecca ncrnapeHus.

OnpegeneHne OTHOCUTENBLHOW BIAXXKHOCTM BO3ayXa.

OnpeneneHve yaensHOW TeNNOThI NAaBneHna noaa.

Pazpgen 7. OnekTpu4yeckue 1 MarHUTHble AABMIEHUS.

onektpusauma  Ten. [lBa  poda  3MEeKTpUYECKUX  3apsgos.
B3aumopgencteme 3apsikeHHbIX Tesl. 3akoH KyrnoHa.

onekTpuyeckoe nomne. HanpsKEHHOCTb  3NEKTPUYECKOro  Mons.
[MpyHUKMN cynepnosnumm anekTpuyecknx nonemn (Ha kKa4yeCcTBEHHOM YPOBHE).



Hocutenn anekTpnyeckux 3apsgoB. ONeMeHTapHbIA 3fEKTPUYECKUi
3apsan. CtpoeHue atoma. NpoBOAHUKKU, OANSNEKTPUKA N NOMYNPOBOAHUKMN.
3aKOH COXpaHeHUs1 ANEKTPUYECKOro 3apsiaa.

ONEKTPUYECKMN TOK. YCNOBUS CYLLECTBOBAHUS 3NEKTPUYECKOro ToKa.
NCTOYHMKM NOCTOSIHHOIO ToKa. [JeNCTBUA 3MeKTPUYEeCKoro Toka (TensioBoe,
XUMUYECKOE, MarHUTHOE). QNEeKTPUYECKU TOK B MeTansnax, XuakocTtax u
rasax.

onektpuyeckaa uenb. Cuna ToKa. INeKTpuUyYecKkoe HanpsikeHue.
AMnepmMeTp M BOSIbTMETP B LENM MNOCTOSAHHOro Toka. ConpoTuBneHue
NPOBOAHUKA. YaernbHOe conpoTuBneHne Bewlectsa. 3akoH Oma ans
yyqactka uenun. [locnegosartenibHoe W napasnsienbHoe COoefuHEHne
nposogHunkoB. OOC B uenn nocTtosiHHOro Toka. 3akoH Oma ans nonHom
uenn. [llpaBuna Kupxroga. Pacyét npocTbiX 3NEKTPUYECKUX LENEN.
HennHenHble anemeHTbI.

PaboTa M MOWHOCTb 3neKTpuyeckoro Toka. 3akoH [bkoynsa-JleHua.
OneKkTpuyeckme uenu n notpebutenn anekTpudeckon aHeprum B ObITy.
KopoTkoe 3ambikaHue.

[MOCTOSAAHHbIE MarHuTbl. B3aumogoenctBMe NOCTOAHHBLIX MarHUTOB.
MarHuTtHoe none. MarHuTHOe nosie 3emMnn U ero 3Ha4YeHne Ons XU3HU Ha
3emne. OnbIT Opctega. MarHUTHoOe nofie anekTpuyeckoro Toka. OnbIT
AmMnepa. NpnmMmeHeHne anekTpoMarHMToB B TeXHUKe. [lencTtBue MarHUTHOro
nonss Ha npoBogHMK C TokoM. Cuna Awmnepa wun onpegeneHve eé
HanpaBneHus. JnekTpoasuratenb MNOCTOSHHOrO TokKa. WMcnonb3oBaHue
anekTpoasuraTenen B TEXHUYECKMX YCTPOMUCTBAX N Ha TpaHCnopTe.

OnbITbl ®apages. AsneHue anekTpoMarHUTHou mMHAykuuu. Npasuno
JNleHua. 3nekTporeHepaTop. CNocoObl MONYyYEHUST ANEKTPUYECKON IHEPTUMN.
OneKTpocTaHumm Ha BO30OHOBNSIEMbIX NCTOYHUKAX SHeprum.
JKonorndeckne npobnembl  JHEPreTkn. TOMMAMBHbIE  3MEMEHTbI U
anekTpomobunu.

HdemoHcmpayuu.

InekTpmnsauuns Ten.

[1Ba poga anekTpuyecknx 3apagoB M B3aMMOOENCTBUE 3apsiKeHHbIX
Ten.

YCTPOWUCTBO 1 OENCTBUE 3NEKTPOCKONa.

QrneKkTpocTaTnyeckas NHOYKUMS.

3aKOH COXpaHEeHMUs1 ANEKTPUYECKNX 3apaaoB.

MopgenupoBaHue CUSOBbIX NUHUW 3NIEKTPUYECKOrO Mons ¢ NOMOLLbLO
ByMaXkHbIX CynTaHOB.

MpoBOOHUKN 1 OU3NEKTPUKMN.



M CTOYHMKM NOCTOAHHOIO TOKa.

[encTBna anekTpruyecKoro Toka.

ONEKTPUYECKUI TOK B XKNOKOCTMW.

[(a3oBbLIN pa3psa.

M3mepeHune cunbl Toka amnepmMeTpoM.

N3mepeHne aneKkTpruyecKkoro HanpsaXXeHnsa BOSIbTMETPOM.

PeocTaT 1 MmarasuH conpoTBNeHNI.

BsanmogencTeme noCTosHHbIX MarHUTOB.

MogaenupoBaHue HEBO3MOXXHOCTU pasfeneHns nositocoB MarHura.

MopaenupoBaHue MarHUTHbIX Nosien NOCTOAHHBIX MarHUTOB.

OnbIT ApcTeqa.

MarHuTHOe none Toka. QNeKTPOMarHuT.

[dencTBne MarHMTHOro Nosns Ha NPOBOOHMK C TOKOM.

onekTpoasuraTesnb NOCTOAHHOIO TOKa.

OnbITel ®apages.

QreKkTporeHepaTop NOCTOAHHOIO TOKa.

JlabopamopHbie pabombi u onbiMmal.

OnbITbl NO HAGMAOAEHUIO AMEKTPU3ALNN TEN MPU CONPUKOCHOBEHUN U
MHAOYKUMEN.

NccneposaHne [enCTBUS 3SIEKTPUYECKOrO MOSIs Ha MPOBOOHUKA WU
ONSNEKTPUKN.

Cbopka 1 ncnbiTaHne SNeKTPUYecKomn Lienn NoCcTOSIHHOroO TOKa.

WccneposaHve 3aBUCMMOCTM CUNbl TOKa, MNpOTEKawlwero 4epes
pe3nCcTop, OT HarMpsHXXeHUs Ha pe3nCTOpPe U CONPOTUBIEHUS pe3nucTopa.

OnbITbl, AEeMOHCTpUpyoLime 3aBMCUMOCTb 3IIeKTPUYECKOro
COMPOTMBIIEHUS MNPOBOAHMKA OT €ro ANvHbl, nrowann nornepeyHoro
cevyeHusa n matepuana.

OnpepeneHne yaenbHOro conpoTUBNEHUS NPOBOAHMKA.

[MpoBepka npaBusia CrOXeHUs HanpsKeHUn npu nocrnenoBaTesibHOM
coeIHEHUM OBYX PEe3NCTOPOB.

[MpoBepka npaBuna Ans CUNbl ToKa Npu napasnnesibHOM CoeauHeHUN
pe3nCTOpPOB.

Onpeaenexne 3C 1 BHYTPEHHErO CONMPOTUBIIEHUS UCTOYHMKA TOKA.

[MpoBepka npasun Kupxroda.

[MpoBepka BbINOSIHEHUSA 3akoHa OMa Anst NoSIHOW Lenu.

N3yyeHne BosibTaMnepHbIX XapakTePUCTUK HESIMHEWHbIX 3NeMEHTOB
(namMnbl HakanuBaHWA UK NONYNPOBOAHNKOBOIO Anoaa).

OnpepgeneHne paboTbl 9NEKTPUYECKOro Toka, wuaywero 4epes
pes3uncTop.



OnpegeneHne MOLLUHOCTM 3MEKTPUYECKOro TOoKa, BblOensemMon Ha
pesuncTope.

Onpeaenexne KI[ HarpeBaTens.

NccnegoBaHMe MarHUTHOrO B3anMoOLENCTBUSA NOCTOSAHHBIX MarHUTOB.

N3yyeHne MarHMTHOro nons MNOCTOSHHbIX MarHUToB nNpu KX
o0beanMHEHUN 1 pa3aeneHnn.

MccneooBaHne [OENCTBUS  ONEKTPUYECKOro ToKa Ha  MarHUTHyH
CTpEernky.

OnbITbl, OEMOHCTPUpPYKOLLME 3aBUCMMOCTb CWUMbl B3aUMOOENCTBUS
KaTyLLUKX C TOKOM M MarHuTa OT CUSbl U HanpaBfieHUsl TOKa B KaTyLlKe U OT
HanuMuusa (OTCYTCTBUSA) CepAeyvHnKa B KaTyLLKe.

N3yyeHne gencrtems MarHUTHOrO NoJsist Ha NPOBOLAHUK C TOKOM.

KoHCcTpyunpoBaHue n nsyyeHme paboTtbl anekTpoasuratens.

N3amepeHune KT anekrpoaBuratesisHONM ycTaHOBKN.

OnbITbl NO UCCNefoBaHUK HABNEHUS 3NEKTPOMAarHUTHOWM MHOYKUWK:
nccrnegoBaHne U3MeHeHUN 3Ha4YeHNA U HanpasSieHNA UHAYKLUMOHHOIO ToKa.

9 KINACC

Pa3gen 8. MexaHun4vyeckue siBneHus.

MexaHunyeckoe asmxeHne. MatepunanbHas Todka. Cnocobbl onncaHus
MEXaHUYECKOro ABWXEHUA: TabnuyHbIA, rpauyeckuin, aHanuTU4eCKui.
Cuctema otcyéta. OTHOCUTENBHOCTb MEXAHNUYECKOTO ABMKEHUS.

BekTopHble BenuuUuHLI, onepauun C BEKTOpaMu, NpoeKkuMn BeKTopa.
Pagunyc-Bektop MaTepuanbHOM TOYKW, MNepeMeLlleHne Ha MNNoCKOCTU.
PaBHOMmepHOe NPAMOSIMHENHOE OBWXEHMe. HepaBHoMmepHOe
npsAMoSIMHeENHoe ABuxeHue. CpedHAd U MrHOBEHHAA CKOPOCTb Tesia npwu
HepaBHOMEPHOM [BUXEHUMW.

YckopeHue. PaBHoyckopeHHoe NPAMOSIMHENHOE OBWXEHWe.
YckopeHune ceobogHoro nagenusi. OnbiTbl Manunes.

padmyeckan MHTeprnpeTaumsa YCKOPEHWUs, CKOPOCTU, MNPOMOEHHOrO
nyTN U NepemMeLLeHnsa ans npsiMoriMHENHOTO ABMKEHNS.

[BmxeHune Tena, 6poLEeHHOro Nog YriomM K rOPU30HTY.

[1BM>XeHne No OKPY>XHOCTWU. JIMHeMHaa CKOPOCTb, YrroBasi CKOPOCTb,
nepuon W 4actota obpalweHus npu paBHOMEPHOM ABWXKEHUM MO
OKPY>XHOCTU. CKOPOCTb 1 YCKOPEHME NPU ABUXKEHUN MO OKPY>XXHOCTN.

BekTop cunbl. PaBHOgencTByoWwada cuna.

[MepBbin 3akoH HbloTOHaA. BTopon 3akoH HbrwoToHa. TpeTun 3akoH
HbtoToHa. [NpuHUMN cynepnosnuum cun.



Cwuna ynpyroctn. 3akoH N'yka. Cuna TpeHust: cmna TPEHNS CKOMbXEHUS,
cuna TpeHus rnokod, apyrue Buabl TpeHnsa. KoappuumeHT TpeHns.

[BXeHne Ten no oKpYXHOCTU NoA AENCTBUEM HECKOSTbKUX CUST.

3akoH bepHynnun w©n nogbémHas cuna Kpbina. CoBpeMeHHble
netaTenbHble annapaTtbl, cyAda Ha MOABOAHbLIX KPbIfbsX, aHTUKPbLIIO Ha
CKOPOCTHbIX aBTOMObBUNSX. [BMXKEeHNe noesga Ha MarHUTHOM NoAYyLUKeE.

Cuna TsKeCTn U 3aKOH BCEMUPHOrO TAroTeHUs. [BmKeHne Ten BOKpyr
rpaBuTaLMOHHOrO LeHTpa (B ToM 4vncrne nnaHeT Bokpyr ConHua). MNepsas
KOCMuU4yeckasi CKopoCcTb. HeBECOMOCTb 1 nNeperpysku.

PaBHoBecve martepunanbHOM TO4YKUM. AOCOMIOTHO TBEPLOE Tero.
PaBHOBecue TBEPOOro Tena C 3aKpensiEHHOM OCbk BpalleHusa. MomeHT
cunbl. LIeHTp TshkecTw.

Mmnynbc Tena. MsameHeHne wmMmnynbca. Mmnynbc cunbl. Ynpyroe u
Heyrnpyroe B3anmogencTeme. 3akoHbl UISMEHEHUS U COXPaHEHUS UMMNYIbCa.
PeakTnBHOE ABMXKEHME.

MexaHn4yeckada paboTta 1 MoOLWHOCTb. PaboTa cun TaxecTn, ynpyrocTu,
TpeHnsa. CBsA3b aHeprum u paboTbl. [loTeHumanbHas aHeprua Tena,
NOOHATOrO HaZ NOBEPXHOCTLIO 3eMnun. [loTeHumnanbHas 3Heprusi cxaTon
NpyXuHbl. KuHeTnyeckasa aHeprusa. Teopema O KUMHETUYECKOW 3JHEepruu.
3aKOH N3MEHEHNSA N COXPaAHEHUSI MEXaHUYECKOM 3HEPTUMN.

HAdemoHcmpayuu.

HabniogeHne mexaHn4eckoro OBMXEHUA Teria OTHOCUTENBHO pasHbIX
Ten oTcyéeTa.

CpaBHeHue nyTen n TpaekTopun ABWXKEHUS OAHOro M TOro e Tena
OTHOCUTENbHO pa3HbIX TEST OTCYETA.

N3mepeHne CKopoCTn 1 YCKOPEHUSI NPSAMOSTIMHENHOIO ABWKEHUS.

NccnenosaHve npm3HaKoB paBHOYCKOPEHHOIO OBUXKEHUS.

HabniogeHne aBvkeHus Tena no OKpy>KHOCTW.

HabniogeHne MexaHUYecKux SIBAEHWN, MNPOUCXOOSALMX B CUCTEME
OoTCYEéTa «Tenexka» npu e€ paBHOMEPHOM W YCKOPEHHOM [ABWXKEHWUU
OTHOCUTESNbHO KabuHeTa pun3nku.

HabniogeHne paBHOBecus Tern, cBOBGOAHOro nageHusi, konebdaHus
MasiTHMKA B WHepuManbHbIX CUCTEMax Kak MOATBepXAeHue npuHuuna
OTHOCUTESIbHOCTH.

3aBUCUMOCTb YCKOPEHUS Terna OT ero Maccbl U ENCTBYIOLWEN Ha Hero
CUnbl.

HabntogeHne paseHcTBa Cui Npyu B3anMOAEeNCTBUM TeN.

N3meHeHne Beca Tena npu yCKOPEHHOM ABWKEHUMN.

Mepenava umnynbca npu B3auMoLencTsmn Ten.



[MpeobpasoBaHus 3HepPrum Npu B3aMmogencTsnm Ten.

CoxpaHeHune nmnyrbca npu abCcontoTHO HEYNPYromMm B3anMoaencTBun.

CoxpaHeHune nmMmnyrbca npu ynpyrom B3aMmMoLencTBun.

HabrniogeHne peakTMBHOIro ABMXKEHUS.

CoxpaHeHwue aHeprum npu cBO6OOHOM NageHUN.

CoxpaHeHwune aHeprum nNpu ABMXEHUN Tena nog AeNCTBUEM MPYXMHbI.

JlabopamopHsbie pabombi u onbiMbl.

KoHcTpynpoBaHue TpakTa And pasroHa 1 ganbHenwero paBHOMEpPHOro
OBVKEHUS LapuKa Unm Tesnexku.

OnpepeneHne cpefHen CKOPOCTU CKOMbXEHUS Bpycka unu OABMXKEHUN
LLIapuUKa Mo HaKITOHHOW NIIOCKOCTM.

OnpepneneHne yckopeHusi Tena rnpu paBHOYCKOPEHHOM OBWXEHUU MO
HaKJTOHHOM MIIOCKOCTMN.

NccnenosaHve 3aBUCUMOCTM MYTU OT BPEMEHU MPU paBHOYCKOPEHHOM
ABMXKeHUn 6e3 HavYanbHON CKOPOCTH.

[MpoBepka rMNoTesbl: ecrnv npu pPaBHOYCKOPEHHOM [ABWXeHUn 0e3
HayarnbHOW CKOPOCTU NYTN OTHOCATCS KaK ps HEYETHbLIX YNCEN, TO BpeMeHa
OLMHAKOBbI.

NccnenosaHve aBwkeHust Tena, bpoeHHoro nog yriom K ropusoHTY.

NccnenoBaHne 3aBUCMMOCTU CUIbl TPEHUSI CKOSIbXEHUS OT  CUIbl
HOpPMarnbHOro AaBfieHNA.

OnpepgeneHne koadduLMeHTa TPEHUS CKOMNBXEHUSL.

OnpepeneHne XXECTKOCTU NPYXXUHBbI.

WccneposaHve 3aBUCUMMOCTU  CUMbl  YMPYrocTy, BO3HWUKaKOLWEN B
NpyXunHe, oT cTeneHn gedopmaLmm NPYXXMHbI.

OnpegeneHne paboTbl CUMbl TPEHUS MPU PaBHOMEPHOM ABMXKEHUU
Tena rno ropu3oHTasribHOM NOBEPXHOCTN.

OnpepgeneHne paboTbl Cunbl yNpyroctu npuv nogbeémMe rpy3a C
NCNoNb30BaHMEM HEMOABWMXHOIO M NOABMXHOIO BrI0KOB.

Pazpgen 9. MexaHnyeckune KonebaHuA N BOJHbI.

KonebatenbHoe aswxeHne. OCHOBHbIE XapaKTEPUCTUKN KonebaHui:
nepuwopn, vacrtorta, amnnutyga. FapmoHunyeckne konebaHusa. 3aTyxatowme
konebaHu4. BelHygeHHble konebaHus. Pe3oHaHC.

MaTemMaTnyecknin U NPYXMHHbIN MasiTHUKW. [MpeBpalleHne aHeprum
npu KonedaTtenbHOM ABUKEHUMN.

MexaHn4yeckne BonHsbI. NpogonbHble 1 nonepeyHble BosHbl. CBOMCTBA
MeXaHU4YeCKuUX BOJSIH: uHTepdepeHuus n agudgpakumda. OnuHa BOSHBI ©
CKOPOCTb €€ pacnpocTpaHeHna. MexaHn4yeckne BOMHbI B TBEPLAOM Tene,
cencMmnyeckmne BOJTHbI.



3ByK. PacnpocTpaHeHne Kn oTpaxeHue 3ByKa. [POMKOCTb 3BykKa WU
BblcOTa TOHa. PesoHaHC B akyctuke. WH@Mpa3Byk ” yrnbTpasByk.
Mcnonb3oBaHue yrnbTpasByka B COBPEMEHHbLIX TEXHOMOMMSX.

HdemoHcmpayuu.

HabntogeHne konedbaHun Ten nog AeNCTBUEM CUSTbl TSXXECTU U CUMbI
yNpyrocTu.

HabntogeHue konebaHum rpysa Ha HUTU U Ha NPYXUHE.

HabntoaeHne BbIHY>XAEHHbIX KoriebaHu n pe3oHaHca.

PacnpoctpaHeHne npoaonbHbIX U MONEPEYHbIX BOSTH (Ha Moaenn).

HabntogeHne nHtepdepeHuMmn n gudpakumm BOSTH Ha NOBEPXHOCTU
BOAbI.

HabntogeHne 3aBMCMMOCTU BbICOTbI 3ByKa OT YacCTOThl.

AKYCTMYECKMIN pe30HaHC.

JlabopamopHbie pabomabi U onbimasil.

OnpegeneHne 4acTtoTbl M nepuoga konebaHunM MaTeMaTU4ecKoro
MasiTHUKa.

OnpegeneHne 4acToTbl U Nepuoaa KonedaHnn NPyXMHHOMO MasTHUKA.

NccneposaHne 3aBUCMMOCTU nepuoga konedaHwn rpysa Ha HUTU OT
OJTHbBI HUTMW.

NccnenosaHve 3aBMCUMMOCTM  nepuoga  konebaHuh  npy>XKMHHOro
MasiTHMKa OT MaccChbl rpyaa.

[MpoBepka He3aBUCMMOCTU Nepuoga KonebaHun rpysa, noaBeLLeHHOro
K JIeHTe, OT Macchbl rpyaa.

OnbITbl, OEMOHCTpUpYOLLME 3aBUCUMOCTb nepuoga KonebaHuin
NPY>XMHHOMO MasATHMKA OT MaccChl rpy3a U XXECTKOCTU MPY>KUHbI.

N3mepeHne yckopeHnsa cBoBOAHOMo nageHus.

Pazgen 10. JnekTpomMarHUTHOe nMnoNe WU 3NEeKTPOMarHUTHbIE
BOJIHbI.

ONeKTpoOMarHUTHoe nosfie. JrieKTpoMarHuTHble BOMHbL. CBOWCTBaA
3IeKTPOMArHUTHbIX BOJTH. Lkana 9NEKTPOMAarHUTHbIX BOJTH.
Mcnonb3oBaHMe  3fIeKTPOMarHUTHbIX  BOSIH A9 COTOBOWM  CBSA3W.
Paguonokauus. Kocmuyeckasi CBA3b.

onektpoMmarHuTHaa npupoda ceeTa. CkopocTb cBeTa. BonHoBble
CBOWCTBA CBeTa: HTepepeHUna n andpakums.

HdemoHcmpayuu.

CBoncTtea af1eKTPOMarHUTHbIX BOJSTH.

NHTepdepeHumsa n gndpakuma ceeta.

JlabopamopHsbie pabomsbi u onbiMbl.



N3yyeHne CBOWCTB 3NIEKTPOMArHUTHbLIX BOSIH C NOMOLLbIO MOBUBHOIO
TenedgoHa.

[MpoBeaeHne onbITOB N0 HabnAeHUIO NHTepdepeHUnn 1N andpakumnm
ceBeTa.

Pa3pen 11. CBeTtoBbIe AIBNEeHUA.

JlyyeBas Mogenb cBeTa 1 reomeTpudeckas ontuka. ICTOYHMKKM cBeTa.
[MpsimonuHenHoe pacnpocTpaHeHne cseTa. 3aTtMeHust ConHua u JlyHbl.
OtpaxeHne cBeTa. [lnockoe 3epkano. 3akoH OTpaxeHusa cBeTa.
[MocTpoeHne nsobpaxeHnin, COopMUPOBAHHbLIX 3epKasrioMm.

[MpenomneHue ceeTa. 3akoH npenomMsieHna ceeta. [lonHoe oTpaxeHune
ceBeTa. Mcnonb3oBaHne MOSIHOIO OTpaXKeHMA B OMNTUYECKUX CBETOBOAAX,
OMTOBOSIOKOHHAs CBA3b.

JInnza, xog nydven B nuH3e. dopmyna TOHKOW NUH3LI. [locTpoeHune
n3obpakeHnn, cpopmmpoBaHHbIX TOHKOW nuH30M. OnTuyeckas cucrtema
dooToannapara, MUKpocKona 1 Terneckona. [nas, kak ontuyeckasl cuctema.
Brin3opykocTb 1 4anbHO30pPKOCTb.

PaanoxeHue 6enoro ceeta B cnektp. OnbiTbl HbtoToHa. CnoxeHne
cnekTpanbHbIX UBETOB. [lucnepcus ceeTa.

HdemoHcmpayuu.

[MpsAsmonunHenHoe pacnpocTpaHeHne ceeTa.

OTpaxeHune cseTa.

[Mony4eHne n3obpaxeHuin B NIIOCKOM 3epKane.

[MpenomneHue ceeTa.

OnTunyecknin ceeToBOA.

Xopg nyden B cobmpatoLen nmnHse.

Xopf ny4yen B paccevBaroLLen SiMH3e.

[Mony4eHne n3obpaxeHnin C MOMOLLbIO JIUH3.

MpuHUun gencTena gootoannapara, MUKPOCKOMNa 1 Terieckona.

Mopaenb rnasa.

PaanoxeHune 6enoro ceeTa B CNEKTP.

[MonyyeHune 6enoro cBeTa Npu CNOXeHUU cBeTa pasHbiX LBETOB.

JlabopamopHsbie pabomsbi u onbiMbl.

MccnenoBaHme 3aBMCMMOCTM yria OTpaXeHUa CBETOBOro fny4a oT yrna
nagexHus.

3y4eHne cBonCTB n3o6pakeHns B NIOCKOM 3epKarne.

MccneooBaHne 3aBUCUMMOCTU yrina MNperioMsfieHus OT yrna nageHus
CBETOBOrO fly4a Ha rpaHunue «BO30yX—CTEKMOY.

Mony4veHne n3obpaxeHnin ¢ MOMOLLIbIO cobupatoLwen NUH3bI.



OnpeneneHne  (OOKYCHOroO  pacCTOsiHUA U ONTUYECKOM  CUSb
cobupatoLen NnH3bI.

OnbITbl NO pasnoXxeHuto 6enoro ceeta B CAEKTP.

OnbITbl NO BOCNPUATUIO LUBETA NPEAMETOB NMpu Ux HabnogeHun Yyepes
LBETOBbIE (PUNBTPBI.

Paspen 12. KBaHTOBbIEe ABNEeHUS.

OnbiTbl Pe3epdopaa 1 nnaHetapHast mogens atoma. Mogenb atoma
bopa. VcnyckaHue u nornowieHne ceeta atoMoM. KBaHTbl. JInHenvaTble
CMNeKTpbI.

PagnoaktnBHoCcTb. Anbda-, 6eta- n ramma-nanydenus. CrtpoeHue
aToMHOro 4dgpa. HyknoHHas ™ogens aTtomHoro ggpa.  MsoTonbl.
PagnoaktuBHble npeBpalleHus. [lepuong nonypacnaga aTtoMHbIX aaep.
[encTBne pagnoakTUBHbBIX U3NYYEHUA Ha XMBble OpraHuM3Mbl. 3aluuTta oT
pagnoakTUBHOIO U3yyeHus.

ApnepHble peakumn. 3aKOHbl COXPaHEHUs 3apsigoBOro M MaccoBOro
yucen. QHeprusi B3 aToMHbIX saep. CBA3b Macchl U aHeprun. Peakumn
CUHTE3a 1 geneHna aaep. NctouHnku aHeprum ConHua un 3B€3a. AaepHas
3HepreTuka. dkonorndeckne npobnemsl SAepHON 3HEPreTUKN.

HdemoHcmpayuu.

CneKTpbl N3ny4eHusi 1 NOrnoLeHns.

CneKTpbl pasfnyHbIX ra3os.

CnekTp Bogopoaa.

HabntoaeHne TpekoB B kamepe BunbcoHa.

PaboTa c4éTumKa NOHN3UPYIOLLNX U3MTYYEHUN.

Peructpauusa nsny4yeHnsa npMpogHbIX MMHEpPanosB 1 NPOLYKTOB.

JlabopamopHbie pabombi u onbiMabl.

HabntogeHne cniowHbIX U IMHENYATbBIX CNEKTPOB U3NYYEHUS,

MccnenoBaHme TpekoB: U3MepeHMe 3HEPIrMn YacTulbl N0 TOPMO3HOMY
nytu (No dpotorpadoumsm).

N3mepeHune pagmoakTuBHOro poHa.

NMoBTOpUTENBLHO-0606LWaOWNA MOAY b.

[MoBTOPUTENBHO-0006LWAOLLINK MoayJb npegHasHayeH ans
cuctematmsaumm un  0606LeHnss NpeaMEeTHOro CoAep)XaHusa U onbiTa
OEATENbHOCTU, NPUOBPETEHHOrO MNpu M3YyYeHUM BCEro Kypca usnkm
yrnybnéHHoro ypoBHA, a Takke [Ond  MoAroTOBKM K  OCHOBHOMY
rocygapCTBEHHOMY 3K3aMeHy rno ousuke.

B npouecce n3syyeHuss gaHHOro mMoaysfisi peanu3yroTcs U nony4vatrT
AanbHenwee passuTtme y4ebHble gencTeus, obecnevmBarome JOCTMKEHNE
npeaMeTHbIX U MeTanpeaMeTHbIX pe3ynbTatoB 0byyeHus, hopMmnpoBaHue



€CTECTBEHHO-HAY4YHON rPaMOTHOCTU: OB BACHEHME U ONUCAHUE SIBIIEHUIN Ha
OCHOBE MPUMEHEHUS PU3NYECKMX 3HAHUW, UCcriegoBaTernbCkMe OencTBUs
(BblABWXEHME TMNOTE3, NOCTAHOBKA LENN 1 NinaHMpoBaHne nccrnenoBaHms,
aHanu3 AaHHbIX U NonyyYyeHne BbIBOLOB).

[MpegnoyTntensHon oOPMON OCBOEHUA MOAYNA ABSISAETCA MPaKTUKYM,
nporpamMmma KOTOpOro BKIIHOYaeT:

peLleHne 3aga4, OTHOCALMXCA K pasfiMyHbIM pasaesiaMm u Temam Kypca
duU3MKN, B TOM 4UCNe 3agad, WMHTErpupylowmnx CcoaepXaHue pasHbIX
pas3gernos;

BbINOSIHEHNE nabopaTopHbIX paboT U onbITOB (BKMoYast paboTbl U
ONbITbl N3 MepevYHen K pasgesiam Kypca) B YCHOBUAX CaMOCTOATENbHOro
nnaHNpoBaHUA MNpPOBEeAEeHUsa UccnegoBaHusi, Bblbopa M 00OCHOBaHUSA
MeTo4a N3MEPEHUS BENNYNH, COOPKN SKCNEPUMEHTASTIbHOM YCTaHOBKM;

BbINOSTHEHME NPOBNEMHLIX 3aJaHUn  MNPaKTUKO-OPUEHTUPOBAHHOIO
Xapakrepa (3agaHus No eCTeCTBEHHO-HAay4YHOM rPamMOTHOCTU), B TOM YuCrie
3aJaHuKn ¢ MexnpeamMeTHbIM CoaepKaHNEM,;

paboTy Hag rpynnoBbIMM UM MHAMBUAOYANbHbIMK  NPOEKTaMMu,
CBSI3aHHbLIMW C COAEPXXaHNEM Kypca (PU3nku.

N3yyeHne noBTOpPMTENBLHO-0600LLaoWero Moayns MOXeT
3aKkaH4YMBaTbCsA NpoBedeHWEM AnarHocTudeckon paboTbl 3a Kypc husmkm
yrny6néHHOro ypoBHS, BKIHOYaKOLLEN 3a0aHNUs Pa3HOro YPOBHS CITOXHOCTMW.
PesynbTaTbl BbIMNOMHEHNA AWAarHOCTMYeCKonW paboTbl MOryT MoKasblBaTb
CTENEHb [FOTOBHOCTU OOy4YaloLWMXCA K OCHOBHOMY rocydapCTBEHHOMY
9K3ameHy no omsuke, a Takke CcBUOETeNbCTBOBATb O AOCTUTHYTOM YPOBHE
€CTEeCTBEHHO-HaYy4YHOW rpamMOTHOCTMW.



NMNAHUPYEMBIE PE3YIIbTATbI OCBOEHMA TMNPOMPAMMBI MO
®N3MKE HA YIMYBINEHHOM YPOBHE OCHOBHOIO OBLWEIO
OBPA3OBAHUA

N3yyeHne U3NKM Ha yYpOBHE OCHOBHOroO obOuero obpasoBaHus
HanpaBneHO Ha  OOCTWXKEHWE  JIMYHOCTHbIX, MEeTanpeaMeTHbIX U
npeaMeTHbIX 06pa3oBaTeribHbIX Pe3yrbTaToB.

JINYHOCTHBIE PE3YIJIbTATDI

B pesynbtate wnsyyeHns GU3MKM Ha YPOBHE OCHOBHOIMO 00LLero
obpasoBaHna y oby4valouweroca 6yayT cdopMUMpPOBaHbl creayrolime
NIMYHOCTHbIE pe3ynbTaTbl B YaCTH:

o 1)nampuomuyecko20 eocrniumaHusi:

NposiBNEeHMe WHTEpeca K WUCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKON (PU3NYECKON HAYKMU;

LEHHOCTHOE OTHOLUEHME K [OOCTMXKEHUSIM POCCUMCKUX YYEHbIX-
JoM3UNKOB;
e 2)2paxk0aHCKO20 U OyXOB8HO-HPa8CMEBEeHHO20 80CMUMAaHUS:

rOTOBHOCTb K aKTMBHOMY Yy4yacTuio B 06CyxaeHun obecTBeHHO
3HAYMMbIX W 3TUYECKUX npobrieMm, CBSA3aHHbIX C  MNPaKTUYECKUM
NPUMEHEHNEM OOCTUXEHUN PU3NKY;

OCO3HaHWEe  BaXHOCTU MOpPAaribHO-3TUYECKNX  MPUHUMMNOB B
0eATeNbHOCTN YYEHOrO;

e 3)acmemuyecko20 eocriumaHus:

BOCMPUATME  ICTETUYECKUX KayecTB  (PU3NYECKOW Hayku: eé
rapMOHMYHOI0 NOCTPOEHMUS, CTPOrOCTU, TOYHOCTU, NAKOHUYHOCTW;
e 4)ueHHoCcmMu Hay4yHOR20 NO3HaHUS:

OCO3HaHMe LIeHHOCTU (PM3NYECKOM HaYKM KakK MOLLHOrO MHCTPYMEHTa
Nno3HaHMA  MuUpa, OCHOBbl  PasBUTUS  TEXHOSOMMA,  BaKHEWLLEWN
COCTaBNAKLLEN KyNbTYpbl;

opueHTaumnsa B AEATENIbHOCTU Ha COBPEMEHHYH CUCTEMY HayuYHbIX
npeactaBneHnn 06 OCHOBHbLIX 3aKOHOMEPHOCTAX Pa3BUTUS NPUPOAbI;

pasBuTne Hay4HOW nobo3HaTENBHOCTH, MHTEpeca K
ncecnenoBaTernbCKon AeATENbHOCTU;

» 5)¢hopmupoeaHusi Kynbmypbi 300P08bsT U IMOYUOHa/IbHO20
6nazononyyus:

OCO3HaHMe UeHHOCTU 6e3onacHoro obpasa XM3HU B COBPEMEHHOM
TEXHOMNOMMYECKOM MUpe, BaXXHOCTM npaBusni 6e3onacHoOro noBedeHUst Ha



TpaHcnopTe, Ha Joporax, C ANeKTPUYeCcKnM 1 TensioBbiM 06opyJoBaHMEM B
OOMaLLHUX YCITOBUSX;

chopMmnpoOBaHHOCTL HaBblka pedoriekcumn, NpU3HaHne CBoero npasa Ha
OLUMOKY M TaKoro e npaBa y ApYyroro YenoBekKa;

« 6)mpydoeozo eocrnnumaHusi:

aKTUBHOE y4acTue B peLLEeHNN NMpakTUYeckmx 3agad (B pamkax cembMm,
obpasoBaTenbHOM OpraHu3auuu, ropoaa, Kpas) TEXHOMOrM4Yeckom W
couuanbHOM HanpaBfIEHHOCTU, TPeOylLWmMX B TOM 4YUcne U (PU3NYECKNX
3HaHWUN;

MHTEpPEC K MpaKTUYEeCKOMY W3YYEHUIO NPOdECCUN, CBA3AHHbLIX C
doM3NKOWU;

o 7)3Kos102U4€CKO20 80CMUMAHUS:

OpMEHTaUMA Ha NPUMEHEHNE (PU3NYECKNX 3HAHUW ONSA pelleHns 3agau
B 0bOnactn oKpyxarowen cpebl, nNaHMpoBaHMUS MOCTYNKOB M OLLEHKN UX
BO3MOXHbIX NOCEACTBUN NS OKpYXXatoLLen cpeabl;

OCO3HaHMe rnobanbHOro xapakrepa 9Konorndeckmux npobnem n nyten
NX peLLEHUs;

o 8)adanmauuu K u3MeHsIIioWUMCS yC/108USsIM coyuasnbHoOU U
npupooHoU cpeodsbi:

NoTPeBbHOCTb BO B3aMMOLENCTBUM NPU BbINOSTHEHUN NCCNEeLOoBaHNN Y
NPOEKTOB (PU3NYECKON HanpaBSfIEHHOCTU, OTKPbLITOCTb OMbITY U 3HAHUSM
ApYrnx;

NoBbILWEHNE YPOBHA CBOEW KOMMETEHTHOCTU 4epe3 MpakTUYECKyHo
OEeATEeNnbHOCTb;

noTpebHoCcTb B (pOpMMPOBAHMM  HOBbIX  3HAHWA,  YMEHWN
dopmMmynunpoBaTtb MAEWN, MOHATUA, TMNOTE3bl O PU3NYECKUX OOBLEKTaX U
SABMNEHUSAX;

OCO3HaHWe AedUuUUTOB COBCTBEHHbLIX 3HAHUA U KOMMETEHTHOCTEN B
obnactn dounsnku;

nnaHMpoBaHME CBOEro pa3BUTUS B NPUOBPETEHNN HOBLIX PU3NYECKMX
3HaHWUN;

CTpeMsieHne aHanM3anpoBaTb U BbIABNATbL B3avMMOCBA3M NPUPOLbI,
obuiectBa U 3KOHOMMKM, B TOM 4YUCMe C UCMONb30BaHWEM (OU3NYECKNX
3HaHWUI;

OLIEHKa CBOMX OEWUCTBUN C YYETOM BNUSHUS Ha OKPYXaloLLyl cpeay,
BO3MOXHbIX rrobarnbHbIX NOCNeacTBUN.

METAMNPEAOMETHbIE PE3YJIbTATbI



B pesynbTaTe oCBOeHUSA NporpamMmmbl No pusnke Ha ypoBHE OCHOBHOIO
obuwero obpasoBaHuss y oOyvarwuwerocs 6yayt  chopmmpoBaHbl
MeTanpeaMeTHble  pe3ynbTaTbl, BKK4YaWOWMe  NOo3HaBaTeslbHbIe
yHMBepcanbHble y4ebHble OEeNCTBUSI, KOMMYHUKATMBHbIE YHMBEpPCarbHbIE
y4yebHble 4eNCTBUS, pErynsaTMBHbIE YHMBEPCAlbHble YY4ebHbIe 4ENCTBUS.

No3HaBaTenbHble YHUBEpPCcalnbHble Yy4eOHble AeNCTBUA
Ba3soBble nornyeckne feUCTBUA:

BbIABNATL W XapakTepu3oBaTb CyLLeCTBEHHble MNPU3HaKM OOBLEKTOB
(sBneHun), knaccmdnumpoBaTb UX;

BbIBNATb 3aKOHOMEPHOCTU M MNPOTMBOPEYNA B paccMaTpuBaeMblX
dakTax, AaHHbIX N HAabNAEeHMAX, OTHOCALLNXCA K PU3NYECKUM ABIIEHNSAM,;

BbISIBASATb MPUYMHHO-CNEACTBEHHbIE CBA3M NPU U3YyYeHUN PUINYECKMX
SIBIEHUM 1 NPOLLECCOB, AenaTb BbIBOAbI C UCNOMb30BaAHNEM O€AYKTUBHbLIX U
WHOYKTUBHbIX YMO3aKMio4YeHU, BblABUraTb MNOTE3bl O B3aUMOCBSA3SX
dM3NYECKMX BESTNYMH;

CaMOCTOATENbHO BbIOMpaTh crnocob pelueHnsa yvyebHon cumsnveckon
3agayn (CpaBHEHME HECKONbKMX BapuvaHTOB pelleHusi, Bblbop Hambornee
NoaXoAALEero ¢ Y4ETOM CaMOCTOATENBHO BblAENEHHbIX KpUTEPUEB).
BasoBble uccnepoBaTernibCkne AenNCTBUA:

Mcnonb3oBaTb  BOMPOCbI  KaK  MCCNeaoBaTeNbCKUM  UHCTPYMEHT
No3HaHu4;

NPOBOAUTL MO CaMOCTOATENbHO COCTABNEHHOMY MNaHy OnbIT,
HECIOXHbIN  PU3MYECKUN  IKCMEPUMEHT, Hebonblloe uccrnegosaHue
doM3n4eCKoro ABNEHUS;

OUEHMBATb Ha MNPMMEHMMOCTb M [OOCTOBEPHOCTb WMHAOPMaLNIO,
NOJSTy4YEHHYIO B XO4€e UCCreaoBaHUs UM 3KCNEPUMEHTA;

CaMOCTOATENbHO  (popmynupoBatb 00606WEeHna ©  BbiBOAbl MO
pesynbTatam NpoBeaEHHOro HabnaeHNsd, onbiTa, UCCNeaoBaHus;

NPOrHo3MpoBaTb BO3MOXHOE AdanbHeunllee pasButne U3NYecKnx
NPOLIECCOB, a TaKke BblABUraTb NPeanonoXeHust 06 nx pasBuTun B HOBbIX
YCNOBUSIX N KOHTEKCTax.

Pa6oTta ¢ nicopmaumen:

NPUMEHSATb pasfnyHble METoAbl, UHCTPYMEHTbI U 3anpockl NPU NOUCKE
n otbope MHMOPMaUNN MU AAHHbLIX C YYETOM MNPEASIOKEHHON y4YebHON
dom3nyeckon 3agauu;

aHanuampoBaTb, CUCTEMATU3NPOBATb n NHTEpPNpeTUpoOBaThb
MHGOPMaLUIO pasnnyHbIX BUAOB U dOpM NpeacTaBreHus;

OLEHUBaTb HAOEXHOCTb MHOPMaLUK MO KPUTEPUSM, NPEATTOKEHHbBIM
yuyntenem nnm copmynMpoBaHHbLIM CaMOCTOATENbHO;



CaMOCTOATENbHO BbIOMpPaTh ONTUManbHy opMy npeacTaBneHus
WHOPMaUUM 1 WUINIOCTPUPOBATL pellaeMble  3aadv  HEeCITOXHbIMU
cxemamu, guarpaMmmamMmm, MHoOM rpacomukom n nx KOMBUHaUNSMU.

KoMMmyHUMKaTUBHbIE YHUBepCanbHble Y4ebHble AeNCTBUS:

B xoge obcyxgoeHus  ydyebHoro - matepuana, pesynbTaToB
nabopaTtopHbix paboT M NPOEKTOB 3agaBaTb BOMPOCbI MO CYLWECTBY
obcyxgaeMon TeMbl W BbICKasblBaTb WMOeW, HauerneHHble Ha pelleHue
3aga4ym n nogaepxaHue bnaroxenaTenbHOCTU OOLLEHNS;

COMOCTaBIIATb CBOM CYXOEHUS C CYXOEHUAMU OpYrnx YYacTHUKOB
anariora, obHapyxusaTb pasfiMyme u cXoacTBO NO3nUnig;

BblpaXkaTb CBOK TOYKY 3PEHNSA B YCTHbBIX U MUCbMEHHbIX TEKCTAX;

nyonuyHo npencTaBnNATb pe3ynbTaTbl BbIMNOSIHEHHOMO (OM3MYECKOro
onbiTa (3KCnepuMeHTa, nccnenoBaHns, NPoeKkTa);

NOHMMAaTb W  MCNOSb30BaTb  NpeuMMmyllecTBa  KOMaHOHOM W
nHomeMayanbHon paboTbl NpPU  PELUEHUN KOHKPETHOM  (PU3NYECKON
npodnemsl;

NPUHUMATL LENM COBMECTHOW [OeATenbHOCTW, OpraHuM30BbIBaTb
OENCTBUS NO €€ OOCTUXKEHUIO: pacnpenenaTb ponu, obcyxaaTb npoueccol
N pesynbTaTbl COBMECTHOM paboTbl, 0600 aTe MHEHNA HECKOSTbKUX JTH0aeWN;

BbIMOMHATL CBOK YacTb paboTbl, 4OCTUIasa KAQ4YECTBEHHOrO peaynbrarta
NoO CBOEMY HanpaBfiEHUIO M KOOPAMHMPYS CBOW AENCTBUS C APYrMMM
YneHamMn KoMaHapl;

OLeHMBaTb Ka4yeCcTBO CBOEro BKNaga B o6LWmMi NpoayKT No KpUTepUsMm,
CaMOCTOATESIbHO CHOPMYSIMPOBAHHbLIM y4aCTHUKaMU B3anMOEeNCTBUS.

PerynaTtuBHble yHUBepcanbHble y4eOHble AeMCTBUA
CamoopraHmsauus:

BbISABNATbL NPOONEMbI B XXU3HEHHLIX 1 Y4EBHbLIX CUTYaUmsX, TpedyroLwnx
ONA peLleHns pusnyecknx sHaHum;

OPMEHTMPOBATLCA B pPas3fU4YHbIX MNOAXOAAX MPUHATUS PELLEHUN
(vHOuBUOyanbHOE, NPUHATUME peLleHUst B Tpynne, NPUHATUE peLleHnn
rpynnomn);

CaMOCTOSATESIbHO COCTaBMATb anropuTM peLleHnss ounsnyeckon 3agadm
U1 NnNaH UCCneaoBaHust C Y4ETOM MMEKLLNXCA PECYPCOB U COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTUpOoBaTh npeanaraemble BapnaHTbl peLLleHni;

aenatb Bblbop 1 6paTb OTBETCTBEHHOCTbL 3a peLleHune.

CaMOKOHTpPOJSib, 3MOLMOHANbHbLIA UHTENNEeKT:

AaBaTb ageKBaTHYK OLEHKY CUTyauMnm W npegnaratb nfaH eeé

N3MEHEHNS;



OOBACHATL MNPUYUHBLI  OOCTMXKEHUS (HEeOOCTUMXKEHUs!) pesynbTaToB
OeATenbHOCTN, AaBaTb OLEHKY NPUOBPETEHHOMY ONMbITY;

BHOCWUTb KOPPEKTUBbLI B AEATENBHOCTL (B TOM YMCIE B XO4 BbINOSTHEHUS
dunamyeckoro  uccrnegoBaHUst WM NpoekTa) Ha  OCHOBE  HOBbIX
006CTOATENLCTB, W3MEHMBLUMXCA CUTyauUUW, YCTAHOBIIEHHbIX OLUMOOK,
BO3HUKLUMX TPYOHOCTEWN;

OLlEHMBATb COOTBETCTBUE pe3ynbTaTa Lefnv 1 yCroBUSIM.

cTaBuTb cebs Ha MecTo [Opyroro 4esioBeka B Xoge crnopa unu
ONCKYCCUN Ha Hay4Hyl TEeMy, MOHMMaTb MOTMBbLI, HAMEPEHUS N NOTUKY
apyroro.

npu3HaBaTb CBOE NMpaBo Ha OLMBKY Npu pelleHnn husnyeckux 3agad
NN B YTBEPXKAEHNSAX HA HAy4Hble TEMbI U TaKOe Xe NpaBo ApYroro.

NMPEAMETHbIE PE3YJIbTATbI

K kOHUY 00y4eHus 8 7 Ks1acce npegmMeTHble pesdynbTaThl Ha Yriy6rneHHOM
YPOBHE [OMMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0ByYatoLLMXCH YMEHWUIA:

MCMonb30BaTb MOHATUA: (U3MYECKME W  XUMUYECKUE SIBIIEHUS,
HabngeHne, 9KCNEePUMEHT, Mofenb, rmnoTtesa, enuHuubl OU3NYEeCKNX
BENIMYMH, aToOM, MOJeKymna, arperaTtHble COCTOSIHMS BellecTBa (TBEpOOE,
Xngkoe, rasoobpasHoe), MexaHudeckoe OBwXKeHue (paBHOMEpPHOE,
HepaBHOMEpPHOE, NPSAMOSIMHENHOE), TPAaEKTOPUS, paBHOOENCTBYOWAs Cun,
aedopmauusa (ynpyrasi, nnactmyeckasd), HeBeCcOMOCTb, coobLiatomecs
cocyapbl;

YBEPEHHO pasnuyatb sABneHus (auddysnsa, TennoBoe OBMXKEHUe
YacTuy, BellecTBa, paBHOMEPHOEe ABWXeHWe, HepaBHOMEPHOE OBWXEHUe,
NHEepLUKs, B3aMMOLeNCTBMNe Tern, paBHOBECUE TBEPAbLIX TN C 3aKpenSIEHHON
OCbl0 BpallleHUs, nepeaada AaBreHns TBEPLbIMU TerlaMu, XUOKOCTAMU U
rasamy, aTtmocepHOoe [JaBreHwe, nraBaHue Ten, npesBpaLleHns
MEeXaHU4YeCKOM IJHEeprnn) no OMUCaHUID UX XapaKTepHbIX CBOWCTB W Ha
OCHOBE OrbITOB, JEMOHCTPUPYHOLLNX JaHHOE OU3NYECKOe SABMEHUE;

pacrno3HaBaTb MPOSIBIIEHNE W3YYEHHbIX (PU3NYECKUX SBMAEHUA B
oKpyxawwem mupe (B TOM uyucrie u3NYeckne sBrieHust B npupoae:
npUMepbl OBWXEHUA C pPasfnYHbIMU CKOPOCTSIMM B XXMBOW U HEXNBOW
npupoae, AeNCTBME CUIT TSXKECTU, TPEHUS, YIPYrocTy B NPUPOAE N TEXHUKE,
BNUSIHME aTMOC(EepPHOro AaBfeHNs Ha >XMBOW OpraHu3m, nnasaHue pblo,
pbldary B Tere 4yerioBeka), Npyu 3ToOM NepeBoauUTb NPaKTUYECKY 3adadvy B
y4yebHylo, BblOeNsaTb CyLecTBEeHHble CBOMWCTBA (MpU3HaKn) usndecknx
SABMEHUN;



onucbiBaTb W3Y4YEHHble CBOWCTBA Ten W uU3NYeckue SBMeHus,
ncnonb3ys uamyeckme BeNMYUHbI (Macca, 06bEM, NIOTHOCTb BELLECTBA,
BpeM4, NyTb, CPeAHAS CKOPOCTb, CUna ynpyroctu, cuna TSXecTun, Bec Tena,
cvna TpeHus, OaBreHve TBEpAOoro Tena, AasreHue crtonba >XMAOKOCTW,
BblTankupawwaa curna, MexaHudeckas pabora, MOLHOCTb, MNSI€YO CUsbl,
MOMEHT CuMnbl, KO3IPPUUMEHT MOSME3HOro AOeUCTBUA  MeXaHW3MOB,
KMHEeTUYecKkass M NOTeHuuanbHass 3Heprus), fnpyv OnuMcaHuu npaBUIIbHO
TpakToBaTb (PU3NYECKNIA CMbICIT UCNOJSIb3YEeMbIX BENMYMH, UX 0D03HaYeHus
N eauHuUbl PU3NYECKUX BENUYUH, HaxoauTb OopMyIibl, CBA3blBalOLME
OAHHY0 (OU3NYECKY0 BENUYMHY C APYTMMU BENUYMHAMMU, CTPOUTL rpadounkn
N3YYEHHbIX 3aBUCUMOCTEN (PUINYECKNX BENTNYNH;

XapakrepusoBaTb CBOUCTBA Tesl, oUsn4eckme ABneHns U npoLecchl,
NCrnonb3ysa npasurna croXxeHus cun (BOoONb OOHOW NMpsiMon), 3akoH [yka,
3akoH [Mackans, 3akoH Apxvmenda, npaBuno paBHOBeCUSA pblyara (6noka),
«30J10TO€E NPaBuUro» MeXaHUKu1, 3aKOH COXPaHEHUA MEXaHUYECKOW SHEPTUN,
npu 3TOM JaBaTb CrOBECHYK (DOPMYNMPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTU4eCcKoe BblpaXKeHUe;

CTpOUTb MNpPOCTble u3ndeckne Moaenn pearnbHblX OOBEKTOB,
npoueccoB W sBMEHWUW, BbIOAENATb MNpU  3TOM CYLWECTBEHHble U
BTOPOCTENEHHbIE CBOMCTBA OOBLEKTOB, MPOLECCOB, SABNEHUNA, NPUMEHSTb
dunaunyeckme mogenu ans o6bscHeHUs PU3NYECKNX MPOLIECCOB U peLLEHMS
y4yebHbIX 3agay;

OOBACHATE PU3nyeckme sBMeHUs, NPoLeccbl 1 CBONCTBA Ten, B TOM
4Yncne B KOHTEKCTE CUTyauuu MpakTUKO-OPUEHTUPOBAHHOIO xapakrepa, U
pewaTb KayecTBEHHble 3agayn, B TOM 4ucne Tpedylwme YUCIEHHOro
OLIEHMBAHNA XapaKTEepPHbIX 3HaA4YeHUN OU3NYECKUX BESIUYMH, TMPU 3TOM
BblbupaTb agekBaTHYr0 (U3NMYECKYD MOAENb, BbIABNATbL MPUYMHHO-
CneacTBeHHble CBA3W U BbICTpamBaTb JIOMTMYECKYIO LIENOYKY pacCy>Xa4eHun C
ONMOpOM Ha Wn3yYeHHble CBOWCTBA (OU3NYECKUX SHABIIEHUN, (PUanyeckune
3aKOHbI, 3aKOHOMEPHOCTU N MOenu;

pewaTb pacy€THble 3agaun (B 2—3 OelCTBUA) MO U3y4yaeMbiM TeMam
Kypca u3unkn, BblbMpas ageksaTHyr uU3NYecKylo Modenb, C
MCNosfib30BaHMEM 3aKOHOB W OpMys, CBA3bIBaAKOWNX (pusnyeckmne
BESIMYMHbI, 3annucbiBaTb KpaTKoe YCITIOBME N pa3BEPHYTOE peLLEHne 3aaa4un,
BbISIBNSATb HEQOCTAOLWMNE N n3bbITOYHbIE AaHHbIE, 060CHOBLIBaTb BbIGOP
MeToa peLleHus 3adadun, UCNosb30BaTh CNpaBoOYHble AaHHbIE, NPOBOAUTL
MaTemaTudeckme npeobpasoBaHus N pacyETbl, OLEHMBATb PearIMCTUYHOCTb
NOSIydEHHOro  3Ha4yeHus  PU3NYECKOM  BeNUYUHbLI U onpefensTb
pa3MepHOCTb PU3NYECKON BESNTUYMHDI, MOSTYHEHHOM NPU peLLeHnn 3aaa4uu;



pacno3HaBaTb NPOGNEMbl, KOTOPbl€ MOXHO pPeLnTb MpU MOMOLLN
dom3nyeckmx MeTodoB, 1 npeanaratb OPUEHTUPOBOYHLINA CNOCO6 peLLeHus,
B ONMCaHUN UCCIeaoBaHUs pacno3HaBaTb NPOBEPSAEMOE NMPeanonoxXeHne
(rMnoTesy), HTepNpeTUpPOBaTb NOSTYHYEHHbIN pe3ynbTar;

NPOBOAUTL OMNbITbl MO HAGMOOEHUIO (U3NYECKUX SABMEHUA  UNU
dunamyecknx ceoncTB Ten (auddysns, TennoBoe pacliMpeHue rasos,
SIBMNEHNE WHEepunn, MU3MEHEHME CKOPOCTM Mpu B3aMMOOENCTBUM Ten,
nepegada [AOaBreHUs XKUOKOCTbKD W ra3om, nMposABNeHne OencTBus
aTMocepHoro AaBrieHus, aencreune NPOCTbIX MeXaHN3MOB):
dopmynupoBaTb nNpeanonoxeHne (rmnotesdy) 0 BO3MOXHbLIX pesynbTartax
HabngeHWn, CaMOCTOATENbHO cobupaTb YCTAHOBKY W3 U3ObLITOYHOMO
Habopa obopyaoBaHna U opMynnpoBaTh BbIBOAbI;

NPOBOANTL MPSIMbIE U KOCBEHHblIE U3MepPEHNA PU3NYECKUX BENNYUH
(paccTosiHMe, NpPOMEXYTOK BPeEMEHW, Macca Tena, obbEM Tena, cuna,
TemnepaTypa, MMAOTHOCTb >XWMAOKOCTU W TBEPAOro Tena, cuna TpeHud
CKONbXeHUs, JaBreHne Bo3ayxa, BblTankmBatowas cuna, 4encTBylowas Ha
NOrpy>KEHHOE B >XUAKOCTb Teno, KO3(MUUMEHT nOnes3Horo AeucTBus
NPOCTbIX MEXaHM3MOB) C WCMONb30BaHMEM aHanoroBbiX W LUGPOBbIX
npudopoB, 0OOCHOBLIBATb BbLIOOP MeToAa W3MepeHud, UKCcMpoBaTb
nokasaHmsa npumbopoB, HaxoOuUTb 3HAYEeHUE MU3MEPSIEMON BENUYUHBLI C
NOMOLLbI YyCpeaHEHUs pe3ynbTaToB CepuM U3MEPEHUN M OLEHMBATb
NOrpeLLUHOCTb U3MEPEHNN;

NPOBOAUTL  HECIIOXKHbIE  3KCMEPUMEHTanbHble  MUCCNeaoBaHUs
3aBvcMMocTen (OU3NYECKUX BENNYUH (3aBMCUMOCTU NYTU PaBHOMEPHO
OBWXKYLLIErocs Ternia oT BpeMEHN ABWKEHUS Tena, CUIlbl TPEHUSI CKONbXEHUS
OT CUIbl HOPManbHOro AaBrfeHusi, kKadecTBa 06paboTKN NOBEPXHOCTEN TEN
N HE3aBMCUMOCTU CUMbl TPEHMS OT MNoWwaan CONPUKOCHOBEHUS Ten, CUMbl
ynpyroctn OT YANMUHEHUSA MNPYXWHbI, BblTanknBawLwen curnbl 0T ob6bEma
NOrpy>KEHHOW YaCcTn Tena v OT MIAOTHOCTU XUAKOCTU, €€ He3aBUCUMOCTU OT
NNOTHOCTU Tena, OT rnybuHbl, Ha KOTOPYHK MOrpy>XeHo Teno, YCNoBWUn
nnaBaHusa Tes, YCNOBUM paBHOBECKS pbldara M GrOKOB): COBMECTHO C
yuntenem QopmynupoBatb 3agady W rMnoTesy  MUccnegoBaHus,
CaMOCTOSITENBbHO NNaHMpoBaTb UCcregoBaHNe, CaMOCTOATENbHO cobupaTtb
9KCNepUMEHTarnbHY0  YCTAaHOBKY C  WCMONIb30BAHUEM  WUHCTPYKLMM,
npeacTaBnATb MOSlyYEHHbIE 3aBUCUMOCTM (PU3NYECKUX BENWYMH B BuAe
Tabnuy u rpadukoB, OUEHMBATb MOrPEWHOCTN, Aenatb BbIBOAbI MO
pesyrnbTatam UCCneaoBaHus;

cobnogatb npaBuna TexHUKM OGesonacHoro Tpyaa npu paboTte cC
nabopaTtopHbiM 060pyaOBaHMEM;



yKasblBaTb NPUHLMMNbLI 4EACTBUA NMPUOOPOB N TEXHUYECKUX YCTPONCTB:
BECbl, TepMOMETpP, AuMHaMOMeETp, coobuwatwmeca cocyabl, GapomeTp,
pblyar, NOABWXKHbINA U HENOABWXKHbINA BNOK, HaKIOHHAas MOCKOCTb;

XapaktepusoBaTb MPUHUUNBI  OENCTBUA  U3YYEeHHbIX Npubopos,
TEXHUYECKUX YCTPONCTB N TEXHOSTIOrMYECKUX MPOLLECCOB C OMOPON Ha UX
onucaHma (B TOM 4ucne: NOALIUMNHUKK, YCTPOMUCTBO BOAOMPOBOAA,
rmapasrivyeckum npecc, CMPoH, MaHOMETP, BbICOTOMED, NOPLLUHEBOW HAcoc,
apeomMeTp), WUCMomnb3ys 3HaHUA O CBOWCTBaX (PU3NYECKUX SBMEHUN W
HeobxoaMMble Ppu3nyeckme 3aKoHbl U1 3aKOHOMEPHOCTH;

MCronb3oBaTb CXEeMbl W CXeMaTUYHble  PUCYHKU  U3YYEHHbIX
TEXHUYECKUX YCTPOWMCTB, M3MepUTESbHbIX NPUOOPOB N TEXHOMOMMYECKNX
NpoLEeCCcOoB Npu peLleHnn y4ebHo-NpakTU4eckmnx 3agay;

npuBOOUTL  NpUMepbl  (HaxoauTb  WHQOpMauUui O npumepax)
NPaKTU4ECKOro WCMosfb30BaHUSA (U3MYECKUX 3HAHWW B MNOBCEOHEBHOW
XM3HU ons obecnevyeHna 6esonacHoOCTU npu obpalleHun ¢ npubopammn n
TEXHUYECKMMUN YCTPONCTBAMU, COXPaAHEHUS 300POBbSA U COBMOLEHNSA HOPM
9KOJSIOrMYEeCcKOro NoBeLeHNs B OKpyXKaroLlen cpeae;

OCYLLEeCTBNATb OTOOP WUCTOYHMKOB  WHOpMauun  PU3N4ecKoro
cogepxaHns B WHTepHeTe, CaMOCTOATESIbHO (YOPMYyNMpPYys MOUCKOBLIN
3anpoc, Ha OCHOBE MMEILLNXCA 3HAHUWN U NYTEM CPaBHEHUSA PasfNYHbIX
NCTOYHMKOB BbIAENATb MHPOPMaLNIO, KOTopast ABNAETCS NPOTUBOPEYNBON
NN MoXxeT BbITb HEAOCTOBEPHOW;

Mcrnonb3oBatb NPW  BbIMOSAHEHUM  y4eOHbIX  3aJaHUN  Hay4HOo-
nonynapHyt  nutepaTtypy (U3nYecKkoro coaepxaHus, CcrpaBoYHble
mMarepuarnsil, pecypchbl cetu NHTepHeT, BNnageTb  npuemamm
KOHCMEKTUPOBaHUS TeKCcTa, npeobpasoBaHus uHGpOpMauMm u3 OOHON
3HaKOBOW CUCTEMbI B APYryio;

co3faBaTb CODCTBEHHbIE KpaTKMe MUCbMEHHbIE U YCTHblE COOBLLEHUS
Ha OCHOBE 2—3 UCTOYHNKOB MHGOpMaLUM (ON3NYECKOro CoAepXaHus, B TOM
yucne NyénuyHo aenartb KpaTkne coobLLEeHUs 0 peadynbTaTtax NPOEeKTOB Unun
y4yebHbIX uccrnegoBaHnin, Npy 3TOM PaMOTHO UCMNONb30BaTb W3Y4YEHHbIN
NOHATUMHBLIN annapaTt Kypca (uU3nk1M, CONpoBOXOaTb BbICTYMNSIEHNE
npeseHTaumen;

Npw BbINONIHEHUM Y4EOHbBIX NPOEKTOB N UCCNeaoBaHNA pacnpeaensTb
006513aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBfIEHHbIMM 3aJadamu,
cneguTb 3a  BbINOSIHEHWEM MflaHa [OeWCTBUA, adeKkBaTHO OueHuBaTb
CcOBCTBEHHbLIM  BKMag B OeATenbHOCTb  rPynnbl,  BbiCTpamBaTtb
KOMMYHMKaTMBHOE B3aMMOLENCTBUE, YYUTbIBAS MHEHNE OKPYXatoLLUX.



K KOoHUY 0By4eHus e 8 krnacce npegMeTHble pe3dynbTaTbhl Ha Yriy6reHHOM
YPOBHE [OMMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0ByYatoLLMXCH YMEHWUIA:

Mcnonb3oBaTb MOHATUA (Macca W pasMepbl MOSEKyr, TenmnoBoe
OBWKEHWEe aTOMOB W MOMEKyn, arperatHble COCTOSIHMS BeELLECTBa,
Kpuctannuyeckne n amopHble Tena, HacblWEHHbIN U HEHACLILWEHHbIN Nap,
Cnocobbl UIBMEHEHUSI BHYTPEHHEN 3HEPIUN, ANIEMEHTAPHbIN SNEKTPUYECKNI
3apsig,  NPOBOAHWKW,  MOMYNPOBOAHWKW,  ANSNEKTPUKWA,  UCTOYHUKU
NOCTOSHHOIO TOKa, 9SIEKTPUYECKOEe W MarHMTHOE nond, OnTuyeckas
cUctemMa) M CUMBOSIMMECKMM $3blK (OU3UKM NPU  PELUEeHUN YYEBHBLIX W
npakTU4YeCcKux 3agav;

YBEPEHHO pasnuyaTb HABMNeHus (TennoBoe pacluMpeHune (cxaTtue),
TENnnoBoe paBHOBeCHE, TOBEPXHOCTHOE HaTshkeHue, CMayvBaHue,
KanunnsipHble  SIBMIEHUS,  UCMApeHue,  KOoHAeHcauusi,  nraBneHue,
Kpuctannuaaums, KuneHue, cnocobbl Tensionepegayn (TennonpoBOgHOCTb,
KOHBEKUMSA, WU3MydeHue), Tennosble NoTepwn, anektpusauus  Ten,
B3auMOLENCTBME 3apagoB, LOENCTBUSA 3NIEKTPUYECKOro TOKa, KOPOTKOe
3aMblkaHue, B3aMOAEeNCTBME MarHUTOB, OENCTBME MarHUTHOro Mosisd Ha
NPOBOAHUK C TOKOM) MO OMUCaHUIO UX XapaKTePHbIX CBOUCTB U Ha OCHOBE
OMNbITOB, AEMOHCTPUPYIOLLMX AaHHOE (hrnsnyeckoe sBrieHNE;

pacno3HaBaTb MPOABMEHNE U3YYEHHbIX U3NYECKUX HABIEHUA B
oKpyXxawwem mupe (B TOM uyucrie u3nYeckne sBreHuss B npupoae:
NOBEPXHOCTHbIE W KanumnsapHble SBMEHWS B NpupoAde, KpucTanibl B
npupoge, mnsnyyeHne CornHua, 3amep3aHue BOOOEMOB, MOpPCKMe 6pu3bl,
obpasoBaHMe poCbl, TymMaHa, WHes, CHera, afieKTpuyeckme SBMneHus B
aTMocepe, aNeKTpU4ecTBO XKMBbIX OPraHM3MOB, MarHUTHoe none 3emnu,
apend noncoB, Posfib MarHUTHOrO NONSA ANS XU3HWM Ha 3emne, NonspHoe
CUsiHWE), Npu 3TOM MEepeBOAUTb NpaKTUYecKy 3agadvyy B Yy4yebHyio,
BblOENATb CyLeCcTBEHHbIE CBONCTBA (NPU3HaKKn) pmnsndecknx siBneHuni;

OnucbiBaTb W3Y4YEHHble CBOMCTBA Ten W du3nYeckue SBIEeHUs,
Ncnosib3ya (puanyeckne BenUYUHLI (TemnepaTypa, BHYTPEHHSS 3Heprus,
KONMYecTBO TennoTbl, paboTa rasa, yaenbHas TEN0EMKOCTb BELLECTBA,
yoenbHass TennoTta nnaeneHud, yaerbHas TennoTta napoobpasoBaHus,
yOenbHas TennoTa cropaHna Tonnmea, Koa@UUMEHT None3Horo AencTeuns
TENNoBOM MalUMHbl, OTHOCUTENbHAA BIIAXXHOCTb BO34yXa, ANeKTPUYEeCKUN
3apsag, cuna  ToKa, 9ASIeKTPUYECKOe  HanpsbkeHwe,  COMnpoTUBIIEHUE
npoBogHuka, 0C B uUenn MNOCTOSIHHOIO TOKa, 3NneKkTpuyeckoe yaernbHoe
COMPOTUBNEHNE BELLLECTBA, paboTa U MOLLHOCTb 3N1IEKTPUYECKOro Toka), Npu
ONUCaHUN MpaBUNbHO TpakKTOBaTb (U3NYECKUA CMbICIT UCMOSIb3yeMbIX
BENNYUH, UX 0BO3HAYeHNsa M ednHULbl (PUNYECKUX BEMUYMH, HAXOOUTb



dopmynbl, cBA3blBaKOWME [LAHHYIO (PU3MYECKYID BESIMYMHY C OPYrumu
BefIMYMHaMn, CTPOUTb TpadouKM U3YYEHHbIX 3aBUCUMOCTEN (OU3NYECKUX
BENNYNH;

XapakrtepusoBaTb CBOUCTBA Tesl, onsndeckne ABneHns n NpoLecchl,
MCMNOSIb3YA OCHOBHbIE MOSIOXEHNA MOSEKYNAPHO-KUHETUYECKON Teopun
CTPOEHUNA BeLLecTBa, ypaBHEHME TennoBoro GanaHca, 3aKkoH COXpaHeHUs
anekTpuyeckoro 3apsga, 3akoH KynoHa, npuHUMn  cynepnosvuunu
anekTpudeckmx nosen, 3akoH Oma ong yvyactka uenu, npasuna Knpxroda,
3akoH Oma ans nonHom uenu, 3akoH [xoyns-JleHua, 3aKoH coXpaHeHUs
9Heprmn, npu 3ToOM pasnunyaTb CIIOBECHYIO (POPMYMMPOBKY 3akoHa U ero
MaTeMaTU4ecKoe BblpaXKeHue;

CTpOUTb MNpOCTble u3ndeckne Mogenn pearnbHbiX OOBLEKTOB,
NpPoLEeccCoB W 4ABMEHUA, BbIAENATb NPU  9TOM  CYLLUECTBEHHbIE W
BTOPOCTENEHHbIE CBOMCTBA OOBLEKTOB, MPOLECCOB, SIBMEHUNA, NMPUMEHSATb
dunamnyeckme mogenu ans o6bACHeHUS PU3NYECKNX MPOLLECCOB U peLLEHMS
y4yebHbIX 3agavy;

OOBACHATL PU3nYeckme ABNEHUs, NPoLeccbl N CBOMCTBA TeS, B TOM
YnCne N B KOHTEKCTE CUTyaUNn NpakTUKO-OPUEHTUPOBAHHOIO XapakTepa, U
pewaTb KayeCTBEHHble 3adayu, B TOM 4ucne Tpebylowmne 4YUCNEHHOro
OLIEHMBAHNA XapaKTEePHbIX 3HaAYeHUN OU3NYECKUX BESIUYMH, TMPU 3TOM
BblbupaTb agekBaTHYH0 U3MYECKYID MOAENb, BbISBNATL MPUYMHHO-
CneacTBeHHble CBA3W U BbICTpamBaThb JIOMTMYECKYIO LIENOYKY pacCy>Xa4eHun C
OrMopoM Ha W3YYEeHHble CBOMCTBA (PUINYECKUX SABIIEHUN, PuU3ndeckmne
3aKOHbI, 3aKOHOMEPHOCTU N Moaenu;

YBEPEHHO pellaTb pacye€THble 3ada4qn (C onopon Ha 2—3 ypaBHEHUS)
Nno nu3y4yaemblM TemMaM Kypca u3nku, Bblbnpasa agekBaTHYO OU3NYECKYHO
MoAenb, C WCMNONb30BaHMEM 3aKOHOB W OpPMYyJi, CBSA3bIBAOLLMX
dusnyeckme BeNUYMHBbI, 3anucbiBaTb KpaTKOe YCIIOBME W pasBEPHYTOe
pelweHne 3agayun, BbIBNATb HeAoCTallme WM U30bITOYHbIE OaHHbIE,
obocHoBbIBaTb BbIOOp MeToda peleHuMss  3agadn,  MCrnofib3oBaTb
CNpaBOYHble [aHHble, MNPUMEHATb MeToAbl aHanuMsa pasMepHOCTEWN,
ncnosib3oBatb rpadpuyeckne MeToabl pelleHus 3ajad, npoBOAUTL
MaTemaTudeckme npeobpasoBaHus N pacyETbl, OL,eHMBaTb peariMCTUYHOCTb
NOSIyYEHHOro  3HaYeHust  PU3NYECKOM  BENUYMHBI U OnpedensTb
pa3MepHOCTb PU3NYECKON BESNTUYMHDBI, MOSTYHEHHOM NPU peLLeHnn 3aaa4uu;

pacrnosHaBaTb MNpobrembl, KOTOpble MOXHO pewwnTb Mpu NOMOLLU
dun3nyeckmx MeTonoB, U npeasiarate OPUEHTUPOBOYHLIN CNOCO6 peLueHus,
B OnMvcaHUM UCCnegoBaHUs pacno3dHaBaTbh NPOBEPAEMOe NMpeanoroXxXeHne
(rMnoTesy), HTepNpeTUpPOBaThb NOSTyHYEHHbIN pe3ynbTar;



NpoBOAUTL OMbITbl MO  HAGMAEHUIO U3NYECKMX SBMIEHUA UMK
Pn3nYEeCKMx CBOMCTB Tes (KanunnsapHble ABNeHusl, 3aBUCUMOCTb 4aBIiEeHNS
BO34yxa OT ero obbéma u TemnepaTtypbl, CKOPOCTM Npouecca OCTbiBaHUS
(HarpeBaHMda) Npu M3NydYeHUMM OT UBeTa uany4varowen (nornowaroLlen)
NOBEPXHOCTKN, CKOPOCTb WUCMapeHust BoAbl OT TemnepaTypbl XUOKOCTU W
nnowaan e€ noBepxXHOCTU, anekTpusaumsi Ten W  B3auMOAEWNCTBUE
9NEKTPUYECKUX 3apsidoB, B3aMMOLEWCTBME  MOCTOSIHHbIX ~ MarHuUTOB,
BU3yanusauus MarHUTHbIX MoSfied MNOCTOAHHbIX MarHUToB, OENCTBUSA
MarHMTHOro nosis Ha MNPOBOOHMK C TOKOM, CBOWCTBA 9fieKTpoMarHura,
CBOMCTBaA 3nekTpoasuratens [MOCTOAHHOIO TOkKa):  dpopMynupoBaTb
npoeepsieMoe npeanosiokeHne (rmnotesy) O BO3MOXHbLIX pesyfibTaTax
HabngeHMn, CaMOCTOATENbHO cobupaTb YCTAHOBKY W3 U3ObLITOYHOMO
Habopa obopynoBaHuA, onNnckbIBaTb X0 OrnbiTa U OPMynnpoBaTh BbIBOAbI;

NPOBOAUTL MPSIMblE U KOCBEHHbIE U3MEPEHUs (PU3NYECKNX BENUYUH
(TemnepaTtypa, OTHOCUTENbHasi BMAXHOCTb BO34yxa, Ccuna TOKa,
HanpshkeHue, yaenbHas TennoéMKOCTb BewecTBa, COMpOTUBIIEHUE
NpoBOAHMKA, paboTa N MOLLHOCTb 3IEKTPUYECKOro TOKa) C UCMOfb30BaHNEM
aHanoroeblx W uUMdpoBbIX MNpnbopoB, 0OOOCHOBLIBATL BbLIOOP MeToOa
n3mMepeHuns, ukcnuposaTb MoKasaHUs NpPUOOPOB, HaxXo4UTb 3HaYeHue
N3MEPSEMON BESIMYMHBbI C MOMOLLBID YCpeOHEeHUs pe3ynbTaToB Ccepun
N3MEPEHUN N OLEHNBATb MOrPELLUHOCTb U3MEPEHUN;

NpoOBOOUTbL  3KCMEpPUMEHTarnbHble  WUCCNedoBaHNA  3aBUCMMOCTEWN
dun3nyeckmx BenuynH (3aBMCUMOCTb JaBIieHUSA BO3ayxa OT ero obbeéma u
HarpeBaHUs UM oxnaxaeHus, nccnegoBaHve siBNeHna TennoodmeHa npu
CMeLUMBAHUN XONOLHOW WM ropsivyen BOAbl, 3aBUCMMOCTb COMPOTUBIIEHUS
NpOBOAHMKA OT €ro AfMHbI, NIowaan nonepeyHoro Ce4YeHnsa 1 yaerbHoro
COMPOTUBNEHUS BeLLecTBa NPOBOAHMKA, CUIbl TOKa, NpOTEKaloLero yepes
NPOBOOHMK, OT  HanpsbKeHMa  Ha  MNpPOBOAHUKE,  uccregoBaHue
nocnegoBaTenibHOr0O WM NapannenbHOro COeOUMHEHUW NPOBOAHUKOB):
COBMECTHO C yuyuTenem popmMynmpoBaTth 3agady U runotesy nccnegoBaHus,
CaMOCTOATENbHO NfIaHMpoBaThb UCCnegoBaHMe, CaMoCTOATENbHO cobupaTtb
9KCNepuUMEHTarbHY0  YCTAaHOBKY C  WCMOSIb30BAHUEM  WUHCTPYKLMM,
npeacTaBnATb MNOSlyYeHHble 3aBUCUMOCTM (PU3NYECKUX BENUYMH B BUAe
Tabnuy u rpadukoB, oOLEHMBaATb MOrpeLHOCTH, AenaTb BbIBOAbI MO
pesynbTatam UccreaoBaHus;

cobntogatb npasuna 6esonacHoro Tpyaa npu pabote ¢ nabopaTopHbIM
obopyaoBaHMeEM;

XapakTepu3oBaTb MPUHUUNBbI  OENCTBUS  U3YYEHHbIX Npubopos,
TEXHUYECKMX YCTPONCTB N TEXHOSIOrMYECKMX MPOLIECCOB C OMOPON Ha UX



onucaHusa (B TOM 4YUchne: cuMcTteMa OTOMSEHUS JOMOB, TMIPOMETp, NapoBas
TypbuHa, amnepmeTp, BOSIbTMETP, CYETUUK INIEKTPUYECKON IHEpruu,
9NEeKTPOOCBETUTESNbHbIE NPUBOPLI, HarpeBaTernbHble anekTponpubopsbl
(NMpumepsbl), NpenoxpaHUTENM U NX NPUMEHeHMEe B OblTy U TexHuKe,
NPUMEHEHNE NOCTOSAHHbLIX MarHUTOB, 3NIEKTPOMarHMTOB, dneKkTpoaBuraTens
NOCTOSIHHOIO TOKa), UCMONb3ys 3HaHNSA O CBOUCTBax (PU3NYECKNX ABNEHUN,
HeobxoaMMble PU3nNYeckme 3aKOHbl U1 3aKOHOMEPHOCTH;

pacno3HaBaTb MPOCTble TEXHUYECKME YCTPOMCTBA N N3MEPUTENbHbIE
npuoopbl MO CXeMaM N CXeMaTUYHbIM PUCYHKaM (KUOKOCTHbIN TEPMOMETP,
TEpPMOC, MCUXPOMETP, FUrPOMETP, ABuraTterlb BHYTPEHHEro CcropaHus,
9JIeKTPOCKOIM, peocTaT), COCTaBfiIATb CXEMbl 3IeKTPUYECKNX uenem c
nocnegosaTesnibHbIM M napasnmnesibHbiIM  COoeAVWHEHWEM  3NIEMEHTOB,
pasnuyas YCnoBHble OBDO3HAYEHUSI INEMEHTOB JNEKTPUYECKUX LEenen,
MCMNOSb30BaTb CXEMbl N CXEMATUYHbIE PUCYHKU U3YYEHHbIX TEXHUYECKUX
YCTPOWCTB, U3MepUTENbHbIX MPUOOPOB N TEXHOMOrMYECKNX NPOLECCOB MNpu
peleHnn y4ebHo-NpakTn4ecKknx 3agay;

npuBOAUTL NpPUMeEpPbl  (HaxoauTb  WHQOPMaUuK O npumepax)
NPaKTUYECKOro WCMOSIb30BaHUSA (PU3MYECKMX 3HAHUM B MNOBCEOHEBHOM
Xu3HM ons obecneveHnsa 6esonacHocTu npu obpalleHnn ¢ npunbopamm u
TEXHUYECKMMUN YCTPOMUCTBAMM, COXPaAHEHUS 300POBbA U COBMOAEHNS HOPM
9KOJSIOrMYEeCcKoro NnoBeLeHNs B OKpyKaroLlen cpeae;

OCYLLECTBMNATbL MOUCK WHJOPMauUnK U3NYECKOro coaepxaHus B
NHTepHeTe, camocToATenbHO (OOpPMYIMPYS NOMUCKOBLIW 3anpoc, Ha OCHOBE
NMEIOLLINXCA 3HAHUIN U CPaBHEHUS OMNOSNHUTENbHbIX UCTOYHMKOB BbIOENATD
MHoOpMaUUIo, KoTopasd SBNSIeTCA MNPOTUBOPEYMBON MM MOXeT ObITb
HEeOOCTOBEPHOMN;

Mcrnonb3oBatb NPW  BbIMOSAHEHUM  y4eOHbIX  3aJaHUN  Hay4HOo-
nonynapHyt  nutepaTtypy (U3nYeckoro coaepxaHus, CcrpaBOYHble
mMarepuarnsil, pecypchbl ceTtu NHTepHeT, Bnagetb  nNpuémamu
KOHCMEKTUPOBaHMUS TeKCTa, npeobpasoBaHus uHGpOpMauMm u3 OOHON
3HaKOBOW CUCTEMbI B APYrYIO;

co3faBaTb COBCTBEHHbIE MUCbMEHHbIE N KpaTKNe YCTHble CoobLLeHns,
obobwaa uHopMauMlo M3  HECKOSNbKMX  WUCTOYHUKOB  (PU3NYECKOro
coaepxaHus, B TOM ymcrie nybnuyHo npeactaBnatb pesdynbTaTbl NPOEKTHOM
U ncenegoBaTenbCKon AeATENTbHOCTU, NPU 3TOM rPaMOTHO UCMNOSb30BaTb
M3YYEHHbIN MNOHATUMHBLIM  annapaTt Kypca U3NKN, COMpPOBOXAaATb
BbICTYNSIEHNE Npe3eHTauneu;

Npy BbIMNOSIHEHMM Y4YeBHbIX MNPOEKTOB W WUCCedoBaHUA  (PU3NYECKMX
npoueccoB pacnpeaensatb 0683aHHOCTU B rpynne B COOTBETCTBUMU C



NOCTaBNEHHbIMU 3aa4amMu, CNeanTb 3a BbINOSIHEHWEM MNIlaHa AENCTBUN U
KOPPEeKTMpOBaTb €ro, afekBaTHO OLeHMBaTb COOCTBEHHbLIV Bknag B
OEeATENbHOCTb rPYNMbl, BbiICTpanBaTb KOMMYHUKATUBHOE B3aUMOAENCTBUE,
NPOSIBNSIsi TOTOBHOCTb pa3pellaTb KOHAIUKTbI.

K KOHUY 00y4eHus e 9 knacce npeaMeTHble pe3ynbTaTbl Ha yriybrneHHOM
YPOBHE [OMMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0ByYatoLLMXCH YMEHWUIA:
ncrnonb3oBatb MOHATUSA  (CMcTemMa OTCYéTa, OTHOCUTENbHOCTb
MEeXaHU4YeCKOro OBWXEHUS, HEBECOMOCTb U MNeperpysku, LEHTP TSXKeCTw,
MeXaHU4ecKue BOJSHbI, 3BYK, MH(PPa3BYK U1 yNbTPasByK, SNEKTPOMarHUTHbIE
BOJIHbI, PEHTIFEHOBCKOE W3NyyeHue, LWKana afeKTPOMarHUTHbIX BOJSH,
NCTOYHMKM cBeTa, BNN30PYKOCTb M 4aNbHO30PKOCTb, CMEKTPbLI UCMYCKaHUS U
nornoweHns, anba-, 6eta- 1 ramma-usnyyYeHusi, U3oTonbl, sAepHas U
TepMmosifepHasa aHepreTuka) 1 CUMBONMYECKUI A3bIK (OU3UKN MPU peLleHnmn
y4ebHbIX M NpakTUYecKux 3agav;

YBEPEHHO pasnuyaTtb 4BfieHNd (paBHOMEPHOE W HepaBHOMEPHOE
NPAMOJSIMHENHOE ABMWKEHNE, paBHOYCKOPEHHOE NPSMOSTMHENHOE ABWXEHME,
ceBobogHOEe nageHune Ten, ABMKEHUE No OKPYXXHOCTU, B3aMMogencTeune Ten,
paBHOBeCME MaTepuasibHOM TOYKU, peakTUBHOEe ABWXKEHWE, HEBECOMOCTb,
konebartenbHoe OBwXeHue (rapMOHWYecKue, 3aTyxalwme, BbIHYXOEHHble
KonebaHud), pe3oHaHC, BOSIHOBOE ABWXeHME (pacnpoCTpaHeHue WU
OTpaXkeHue 3ByKa, UHTepdepeHUna n gudpakumsa BOSH), NPAMOSNIMHENHOE
pacnpocTpaHeHne, oTpaxeHue 1 nperioMmreHne ceeTa, NonHoe BHyTpeHHee
OTpaxXeHWe cBeTa, pasnoxeHue Oenoro ceeta B CNEKTP M CroXeHue
CrneKTparnbHbIX LIBETOB, €CTeCTBEHHaa pPaguoakTUBHOCTb, BO3HWKHOBEHWE
NMHEeNYaToro crekTpa nssyv4eHuns) No ONMCaHUIO UX XapaKTePHbIX CBOUCTB U
Ha OCHOBE OMbITOB, JEMOHCTPUPYHOLLNX JaHHOE PU3NYEeCKoe SABNEHUE;

pacno3HaBaTb MpPOSABNEHNE U3YYEHHbIX (U3NYECKUX HABMEHUA B
oKpyXawwemMm mupe (B TOM 4ucre uU3MYecKkne S$BIieHUs B Mpupoae:
npUnnBbI N OTNUBLI, ABWKeHNe nraHeT COonHeYHOW CUCTEMbI, peakTUBHOE
OBWKEHNE XMBbIX OPraHnu3MoB, BOCMPUATME  3BYKOB  XKMBOTHbIMM,
3eMIneTpsceHne, CencMuYeckne BOJfHbI, LyHaMW, 3XO, LUBeTa Ten,
onTUYeckMe sBeHuMst B npupode, Guonornyeckoe AenctsvMe BULMMOTO,
ynbTpadmMoneToBOro N  PEHTFEHOBCKOrO  M3Sly4eHUW, eCTeCTBEHHbLIN
pagnoakTUBHbIN (OOH, KOCMWUYECKME JyYKn, paamoakTUBHOE U3NyYyeHune
NPUPOAHLIX MUHEPAIOB AeNCTBUE paanoakTUBHbIX N3ITyYEeHUI Ha OpraHn3m
yenoeeka), Npu 9TOM NepeBOAUTb MNPAKTUYECKYlD 3agadvyy B Yy4yeOHyio,
BblOENATb CyLeCcTBEHHbIE CBONCTBA (NPU3HaKKN) phmnsndecknx siBneHuni;

OonucbiBaTb W3Y4YEeHHble CBOMCTBA Ten W QU3NYEeCKue SBreHUs,
ncrnonb3ysa Pusnyeckme BeNMUYuHbI (CpeaHAs U MrHOBEHHas CKOPOCTbL Tena



npu HepaBHOMEPHOM [OBWXKEHWUU, YCKOpPEeHue, nepemelleHne npu
PaBHOYCKOPEHHOM  MPAMOSIMHENHOM  OBWKEHWUW, YyrroBas  CKOPOCTb,
LEeHTPOCTpeMUTENbHOE YCKOpeHWe, cuna TpeHus, cuna ynpyroctu, cuna
TSXKECTU, ycKopeHue cBODOOOHOro najeHusi, BeC Tena, UEHTP TAXecTu
TBEPAOro Tera, WMMyNbLC Tena, WMNYnbC CUNbl, MOMEHT CUIbl,
MexaHudeckass paboTta WM MOLWLHOCTb, MNOTEHUManbHas 3Heprus Tena,
NOLOHATOrO Haj MOBEPXHOCTLIO 3eMIIN, MOTEeHUWanbHas SHeprusa CxaTtou
NPYXWHbI, KNHETUYECKaa SHepPrud, nofiHaa MexaHunyeckas aHeprus, nepuoa
M yactoTa konebaHun, nepnog MmatemaTU4eckoro 1 NPy>XMHHOro MasiTHUKOB,
OfIMHa BOJHbI, FPOMKOCTb 3ByKa W BbICOTa TOHA, CKOPOCTb CBEeTa,
nokasartesnb NpenomMsneHna cpenbl), Npyu onMcaHun NPaBuUiibHO TPaKTOBaTb
PU3NYECKMIA CMbICI NCMOMb3YEMbIX BEMNYMH, UX 0B03HAYEHUS N egUHULbI
du3nyeckux BenuYUH, HaxoauTb {OPMYSibl, CBA3bIBaOLWME OaHHYIO
dun3nyeckyro BenuyMHy C ApPYrMMW  BENMYMHaMK, CTPOUTb rpadouKku
N3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKNX BENTNYNH;

XapakrtepusoBaTb CBOUCTBA Tesl, (on3N4eckme ABneHus U npouecchl,
NCMNOMb3ysA 3aKOH COXpPaHEHUs 3Heprun, 3aKoH BCEMUPHOro TArOTEHMUd,
NPUHLMN CyNnepno3vunn cun, NpUHLMN OTHOCUTENbLHOCTU ["anunes, 3aKoHbI
HbloTOHa, 3aKOH CoOXpaHeHUs UMnynbca, TEopeMy O KNHETUYECKON SHepruu,
3aKoOH ['yka, 3akOH bepHynsnun, 3aKoHbl OTPaXXeHUS U MPeSIoOMIIEHNS CBeTa,
doopMyIy TOHKOW JIMH3bI, NNIaHETapPHY0 MOAENb aTtoMa, HYKITOHHY0 MoAernb
aTOMHOro a4pa, 3aKOHbl COXpaHEeHUsa 3apsa40BOro U MaccoBOro Yncesn npu
AOEPHbIX peakumsax, Mpu 9TOM pasfnuMyaTtb CIIOBECHYIO (OOPMYIIMPOBKY
3aKoHa 1 ero MmaTemaTndeckoe BblpaXeHue;

CTpOUTb PU3NYECKME MOAENM pearibHbIX O0OBLEKTOB, MPOLIECCOB W
SABMEHUN, BbIAENATb NPU 3TOM CyLLeCTBEHHbIE Y BTOPOCTENEHHbLIE CBONCTBA
O0BEKTOB, MPOLLECCOB, SABIEHWN, MPUMEHATb U3ndeckme mMogenn Ans
00 BACHEHNA PU3NYECKMX NPOLECCOB U peLleHns y4ebHbIX 3agay;

OOBACHATL PU3NYecKMe SBMEHUS, NPOLECCHI N CBONCTBA Tes, B TOM
Yucrie B KOHTEKCTe CUTyauun NpakTUKO-OPUEHTUPOBAHHOINO xapakrepa, U
pewaTb KayecTBEHHble 3agayn, B TOM 4ucne Tpedyllme YUCIEHHOro
OLIEHUBAHUA XapaKTepHbIX 3HaYeHUN OU3NYECKUX BESIUYMH, MPU 3TOM
BolbupaTb agekBaTHYrO (U3MYECKYID MOAENb, BbISBAATL MPUYMHHO-
cleacTBeHHble CBA3U U BbICTpamMBaTb JIOTMYECKYH0 LIeNoYKy pacCy>XaeHnn n3
2—-3 LWaroB C OMNOPOM Ha W3y4YeHHble CBOMCTBA (PUIMYECKUX HABNEHUN,
dom3nyeckme 3akoHbl, 3aKOHOMEPHOCTU U MOLESU;

YBEPEHHO pellaTb pacyE€THble 3ajayu No M3yyaemblM TemaM Kypca
dun3unkK, Bolbupas agekBaTHy0 (OU3MYECKYI0 MOAESb, C UCMONb30BaHNEM
3aKOHOB M hOpMyn, CBA3bIBAKOLWNX PU3NYECKME BENUYMHBLI, 3anucbiBaTb



KpaTKkoe ycnosme W pas3BEPHYTOE pelleHne 3adaudn, BbISIBASATb
HegocTalowme unm n3dbiTouHble OaHHble, 06OCHOBLIBATL BLIOOP MeToaa
peLlleHns 3agayun, UCnonb3oBaTh CNPaBOYHbIE AaHHbIE, MPUMEHATL MeTOAbI
aHanusa pasMepHOCTEN, UCMONb3oBaTb rpaduyeckme MeTonbl peLleHus
3ajad, npoBoAMTb MaTeMaTudeckne npeobpasoBaHUs W PaACYETHI,
OLuEeHMBaTb  PeanMCTUYHOCTb  MOSIyYEHHOro  3HAYEeHUs  PU3NYECKou
BENMMYUHLI W OnpedensiTb  pPasMepHOCTb  (PU3NYECKON  BENUYMHDI,
NosTly4eHHOM NpU peLLEHnN 3a8a4u;

pacno3HaBaTb NPOGMEMbI, KOTOpble MOXHO pelwnTb MpU MNOMOLLN
dom3nyeckmx MeToaoB, 1 npegnaraTb OPUEHTUPOBOYHLINA CNOCO6 peLLeHus,
B ONUCaHWKN MUCCreaoBaHUs pacrno3HaBaTb NpoBepsieMoe NpeanosiokeHune
(rmnoTesy), oLEeHMBaTb NPaBUNbHOCTb nopsgka npoBeaeHus
nccnegoBaHusl, MHTEPNPETMpPOBaTb NOMYyYEHHbIN pe3ynbTarT;

NPOBOAUTL OMNbITbl MO HAGMAOOEHUIO (U3NYECKUX SABMEHUA WNU
dom3nyeckmx CBOWUCTB Tesl (M3ydeHue BTOPOro 3akoHa HbHOTOHa, 3akoHa
COXPaHEHUs1 3HEPruu, 3akOHa COXpaHeHus MMnynbca, OeNCTBME 3aKoHa
BepHynnn ” BO3HMKHOBEHME MOABLEMHOW CUMbl Kpbliia, 3aBUCUMOCTb
nepuoaa konebaHum NPY>XMHHOrO MasiTHMKA OT MaccChbl rpy3a M XXECTKOCTHU
NPYXWHbl WU  HE3aBMCUMOCTb OT aMnnuTyabl ManblX  KonebaHui,
NpSAMOSIMHENHOE pacnpoCTpaHeHWe CBeTa, pasfnoxeHne 6ernoro ceeta B
CMEKTpP, U3y4YeHne CBOWCTB M300pakeHusi B MIOCKOM 3epKane M CBOWCTB
n3obpaxeHus npegmeta B cobuparoLien nuH3e, HabnwgeHne CnoLWHbIX U
NMHenYaTbIX CMeKTPoB U3nyvyeHud): dopMynvpoBaTb nNpoBepsieMoe
npegnonoxeHue (runotesy) O BO3MOXHbIX pesynbTatax HabnoaeHun,
CaMOCTOATENbHO  cobupaTb  YCTAHOBKY U3  u3bbITOMHOro  Habopa
obopynoBaHus, onMcbiBaTb X04 OnbiTa 1 (hopMynMpoBaTh BbIBOAbI;

NpoBOAUTbL MNpU  HEOBXOAMMOCTU Cepulo  NPSMbIX  U3MEPEHUN,
onpefensaa cpedHee 3Ha4YeHWe U3MepaeMon BennuMHbl U onpenenss
NMOrpeLwHoOCTb pPe3ynbTaToB MPsIMbIX M3MepeHuin, 0BOCHOBbIBaTbL BbIOOP
cnocoba nsmepeHus (MameputensHoro npmubopa);

NPOBOAUTL KOCBEHHbIE M3MEPEHUs1 (PU3NYECKUX BENUYUH (CpeaHss
CKOPOCTb M YCKOpEHMe Tena npu paBHOYCKOPEHHOM ABWXKEHUU, YCKOPEHne
cBOOOOHOrO NageHusi, >KECTKOCTb MNPYXWUHbI, KOIMPPUUMEHT TpPeHUs
CKOMNbXEHUs, MexaHudeckass paboTa M MOLWHOCTb, YacToTa U nepuog
KonebaHnn maTeMaTU4yeckoro W MPYXUHHOrO MAasiTHUKOB, (OOKYyCHOEe
paccTosHne cobuparoLllen NNH3bl U €€ onTUYecKas cuna, paguoakTUBHbLIN
dOoH) C uCNONb30BaHMEM aHanoroBblx W  UMAGPOBbLIX NPUOOPOB:
obocHoBbIBaTb BbIOOpP MeToda W3MEpPEHUs, NNaHupoBaTb M3MepeHus,
CaMOCTOATENbHO COBMpaTh 3KCMEPUMEHTAsNbHYH YCTAHOBKY, BbIYUCAATb



3HayYeHue BENUYNHbBI U aHaNU3MPOBaThb MOMyYeHHble pe3yribTaTbl, OLeHnBas
NOrpeLHOCTb pe3ynbTaToB KOCBEHHbIX N3MEPEHWUI;

NpOBOAUTL  3KCMEPUMEHTamnbHble  UCCNedoOBaHUA  3aBUCUMOCTEWN
dunsnyecknx  BenuuMH  (3aBUCMMOCTb  NYTMU  OT  BPEMEHUM  NpU
paBHOYCKOPEHHOM ABMXeHUN 6e3 HavdanbHON CKOPOCTH, 3aBUCUMOCTb CUSTbI
TPEHUS CKONBbXEHUS OT CUITbl HOPMarbHOIo AaBrieHns, nepuoaa konebaHum
MaTeMaTU4YEeCKoro MasiTHUKa OT ANMUHbI HUTW, OonpeaeneHne YCKOpeHUs
cBoboOHOrO  nageHusl, uccriegoBaHWe  U3MEHEHWA  BenWYMHbL U
HanpasfieHUss UHOYKLUWOHHOIO TOKa, 3aBUCUMOCTb Yriia OTpaXeHnsa ceeTa oT
yrna nageHuvs, yrna nperomMreHna OT yrra nageHus CBEeTOBOro Jyva,
nccnegoBaHne TPEKOB: N3MEPEHME SHEPTNN YACTULbI NO TOPMO3HOMY MyTU
(no coTorpacmam)): COBMECTHO C yyuTenem popmMmynupoBaTb 3agadvy wu
rmnoTesy uccnegoBaHusi, CaMOCTOATESIbHO MSflaHMPOBaTb UCCreaoBaHue,
CaMOCTOATESIbHO COBMpaTh aKCNepUMEHTanNbHY YCTaHOBKY, NpeacTaBnAThb
NnoslyYeHHble 3aBUCMMOCTU (PU3NYECKUX BENMYMH B Buae Tabnuy U
rpadukoB, OUEHMBaTb MOrPELUHOCTH, AenaTb BbIBOAbl MO pesynbTartam
nccnegoBaHng;

cobntogaTb npasuna 6besonacHoro Tpyaa npu paboTe ¢ nabopaTopHbIM
obopynoBaHuewm;

XapakTepu3oBaTb MPUHUUNBbI  OENCTBUS  U3YYEHHbIX Npubopos,
TEXHUYECKMX YCTPONCTB N TEXHOSOrMYECKNX MPOLIECCOB C OMOPOM Ha MX
onucaHuna (B TOM 4ucne: cnngomeTp, AaTUYUKM NOSNOXKEHUS, PacCTOAHNA U
YCKOpEHUs1, pakeTa, 3XO0JSI0T, OYKW, nepuckon, potoannapaT, MUKPOCKOM,
Teneckon, OnNTUYecKue CBETOBOAbl, CMEKTPOCKOon, [O3MMETP, Kamepa
BunbcoHa), mncrnonb3yss 3HaHUS O CBOMCTBaxX (U3NYECKUX SIBIIEHUA W
HeobxoauMMble U3MYECKME 3aKOHOMEPHOCTU, WCMOMb30BaTb CXEMbl W
cxeMaTuyHble PUCYHKN N3yYEeHHbIX TEXHUYECKNX YCTPOWCTB,
N3MepuUTesibHbIX NPUBOPOB N TEXHOMOMMYECKMX MPOLECCOB MNPU peLleHnu
y4yebHO-NpakTMYecknx 3agad, ONTUYECKMe CXemMbl [ONA  MNOCTPOEHMS
n3obpaxeHnn B NNOCKOM 3epkarne n cobupatoLlen nuHae;

npuBOAUTL  NpPUMeEpPbl  (HaxoauTb  WMHQOPMaUUK O Npumepax)
NPaKTUYECKOro WCMOJSIb30BaHUA (PU3MYECKMX 3HAHUW B MNOBCEOHEBHOW
XM3HU ons obecnevyeHna 6esonacHOCTU npu obpalleHun ¢ npubopamun n
TEXHUYECKMMUN YCTPONCTBAMU, COXPAHEHUS1 300POBbSA U COBMNOAEHNA HOPM
9KOJSI0rMYecKoro noBeaeHNs B OKpyXXaroLlen cpeae;

OCYLLEeCTBNATb MOUCK WHQopMauun qU3MYEeCcKoro copepXaHus B
NHTepHeTe, caMoCTOATENbHO (POPMYSIMPYSA MOUCKOBLIW 3anpoc, HaxoauTb
nyTWU onpeneneHns AoCTOBEPHOCTU MOMYyYEHHOM MHGOPMaUUM Ha OCHOBE
NMEIOLLINXCA 3HAHUIN U AONOSTHUTENbHbBIX NCTOYHMKOB;



Mcnonb3oBatb MNPUM  BbIMNONMHEHUW  y4eOHbIX 3adaHuMA  Hay4HO-
nonyndapHyto  nutepatypy  dU3NYECKOro Ccoaep)kaHusi, crnpaBoOYHble
MaTepwuarnsol, pecypchbl ceTtun NHTepHeT, BrageTb npuémamm
KOHCNEKTUPOBAHUS TeKCTa, npeobpasoBaHusa WH@oOpMauum u3 OOHOW
3HaKOBOW CUCTEMbI B APYrYIO;

co3gaBaTb COOCTBEHHbLIE MUCbMEHHbLIE W YCTHble COOBLEeHNa Ha
OCHOBE MHdOpMauuUM U3  HECKONbKUX  MCTOYHUKOB  (PU3NYECKOro
cogepxaHusa, nyobnuyHo npeacTtaBnATb pe3ynbTaTbhl MPOEKTHOM UK
nccnegoBaTenibCkon AeATEeNbHOCTU MpU 3TOM FPamMoOTHO MCMOSb30BaTb
N3YyYeHHbIN TMOHATUMHLIM annapaT u3y4yaemoro pasgena quU3nKku wu
COMpPOBOXAaTb BbLICTYMSEHNE npe3eHTaumen C y4eToM OCoBEeHHOCTEN
ayouTopumn CBEPCTHUKOB.



TEMATUYECKOE NMNIMAHUPOBAHUE

7 KINACC

KonuyecTBO YacoB

HanmeHoBaHue pa3nenoB U Tem

ANEeKTPOHHbIe
(uncppoBbie)

Ne n/n KoHTponbHble [MpakTuyeckue
nporpamMmmsl Bcero obpasoBaTenbHble
paboTbl paboTbl
pecypchbl
Pazpen 1. ®u3uka n eé ponb B NO3HaHUU OKpYXKaroLwero Mup
1.1 dusmka — Hayka o npupoae 2 - - «Bbubnnoteka LIOK»
1.2 dunsmyeckme BeNUYMHBLI 4 - 3 «bnbnunoteka LIOK»
EcTecTBEeHHO-Hay4YHbIN MEeT
1.3 CTECTBEHRO-HAY eTon 2 - 1 «Bnbnunoteka LIOK»
no3HaHunsA
Wtoro no pasgeny 8
Pasgen 2. NepBoHavyanbHbIe cBeAEeHUS1 O CTPOEHUN BellecTBa
2.1 CTpoeHue BeLlecTBa 2 - 1 «Bbnbnunoteka LIOK»
BMXKEHNE U B3aUMOJENCTBUE YacTu
2.2 A A 4 4 - 2 «Bbnbnunoteka LIOK»
BellecTBa
2.3 ArperaTHble COCTOSIHUSA BelecTBa 1 - - «Bnbnunoteka LIOK»
WTtoro no pasgeny 7
Paspgen 3. [IBuXxeHne n B3aumogenucrTeme Tern
3.1 MexaHunyeckoe gBuxeHmne 10 - 2 «Bnbnunoteka LIOK»
3.2 MHepuus, macca, NNoTHOCTb 9 1 1 «Bbubnuoteka LIOK»
3.3 Cwvna. Bugbl cun 15 1 3 «Bubnuoteka LIOK»
WToro no pasgeny 34
Paspgen 4. [laBneHue TBEPAbIX Ten, XXNOAKOCTEN U ra3oB




[aeneHue. Nepenava nasneHus

4.1 TBEPAbIMU TeNamu, XNOKOCTAMU U 5 2 «Bbnbnunoteka LIOK»
rasammu
4.2 [laBneHune >XnakocTtu 6 - «Bnbnunoteka LIOK»
4.3 ATMocepHoe aaBreHne 5 1 «Bubnuoteka LIOK»
4.4 ﬁjfp?;g:Hﬁzﬂ;:?/;M:elnr?a Ha 12 3 «Bbnbnunoteka LIOK»
Wtoro no pasgeny 28
Paspen 5. Pabota 1 MOWHOCTL. DHeprusi
5.1 PaboTa n mowHoCTb 6 1 «Bubnuoteka LIOK»
5.2 MpocTble MexaHn3mbl 8 2 «Bubnmoteka LIOK»
5.3 MexaHunyeckasn aHeprus 5 1 «Bbubnuoteka LIOK»
WToro no pasgeny 19
Paspen 6. NMoBTOopuTensHo-0606LWaroWwWmn moaynb
6.1 Egz‘;iiMTeano-o6o6malou4M|7l 6 - «bunbnuoteka LIOK»
WToro no pasgeny 6
OBLEE KOJIMYECTBO YACOB INO 102 23

NMPOrPAMME




8 KITACC

HanmeHoBaHue pa3fnenoB U Tem

KonunyecTBo yacoB

ANEeKTPOHHbIe
(uncppoBble)

Ne n/n KoHTponbHble [MpakTuyeckune
nporpaMmmbi Bcero obpas3oBaTenbHble
paboTbl paboTbl
pecypchl
Pa3pen 1. TennoBble sBNeHus
1.1 CTpoeHune n cBoncTBa BeLLECTBa 6 - - «Bubnuorexa LIOK»
' P t https://m.edsoo0.ru/7f416194
«bnbnunoteka LIOK»
1.2 Tennosbie npouecce! 33 1 6.5 https://m.edso0.ru/7f416194
Wtoro no pasgeny 39
Pasgen 2. dnekTpu4yeckue U MarHUTHbIE SIBlIEHUA
OnekTpuyeckme 3apsabl.
2.1 3apsKkeHHble Tena un ux 9 - 1 «Bubnmoteka LIOK»
' P - https://m.edso0.ru/7f416194
B3aMMOJEeNCTBUS
- . «bubnnoteka LJOK»
2.2 MOCTOSAHHLIN ANEKTPUYECKNI TOK 31 1 10 hitps://m.edsoo.ru/7f416194
«bubnnoteka LJOK»
23 MartuTHLie SBneHus 1 2 4 https://m.edso00.ru/7f{416194
«Bbnbnunoteka LIOK»
2.4 ONEKTPOMATHUTHAS MHAYKUWS ! 1 1 https://m.edso0.ru/7f416194
Wtoro no pasgeny 58
Paspen 3. NoBToputenbHo-o606LWarowWmn moaynb
31 MoBTOPUTENBHO-0600LW AN 5 ) ) «Bubnunoteka LIOK»
' MoAayInb https://m.eds00.ru/7f416194
Wtoro no pasgeny 5
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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

OBLLEE KONMMYECTBO YACOB MO

NMPOrPAMME 102 > 225



9 KITACC

KonunyecTBo yacoB

ANEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB u TemM (uncppoBble)
KoHTponbHble = [lpakTu4yeckue
n/n nporpamMmmsl Bcero obpas3oBaTenbHble
paboTbl paboTbl
pecypchl
Pa3pgen 1. MexaHu4yeckue ssBneHusi
11 MexaHunyeckoe ABMKEHNE U 30 1 4 «bubnnorteka LJOK»
' cnocobbl ero onucaHus https://m.eds00.ru/7f416194
. «bubnmnoteka LJOK»
1.2 Bsaumonencrsme Ten 18 i 4 https://m.edso00.ru/7f416194
«Bnbnunoteka LIOK»
1.3 3aKOHbI COXpaHEHuS 15 1 2 https://m.edsoo.ru/7f416194
WTtoro no pasgeny 63
Paspgen 2. MexaHu4yeckue Kone6aHus U BOSHbI
«bubnnoteka LJOK»
2.1 MexaHn4yeckne konebaHus 8 - 3.5 hitps://m.edso0o.ru/7f416194
«Bbnbnunoteka LIOK»
2.2 MexaHu4eckne BOrHbl. 3BYK 10 - 3 hitps://m.edsoo.ru/7f416194
WToro no pasgeny 18
Pasgen 3. dnekTpomMarHMTHOE norsie U 3N1eKTPOMarHUTHbIe BOJHbI
31 OneKTpoMarHUTHOE nose u 5 «Bubnunoteka LIOK»
' ANEeKTpOMarHMTHbI€ BOJSIHbI https://m.edso0.ru/7f416194
WToro no pasgeny 6
Paspgen 4. CBeToBble ABMeHUA
b K
4.1 3aKoHbI pacnpocTpaHeHus ceeTa 8 - 2 «Bubnvorea LIOK»

https://m.edso0.ru/7f416194
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«Bbnbnunoteka LIOK»

4.2 JInH3bI 1 onTnyeckme Nnpnbopsb! 6 hitps://m.edsoo.ru/7f416194
«Bbnbnunoteka LIOK»
4.3 PasnoxeHune 6enoro ceeTta B CNeKTp 2 hitps://m.edsoo.ru/7f416194
Wtoro no pasgeny 16
Pasgen 5. KBaHTOBbIe ABNEeHUs
51 McnyckaHue n nornowleHne ceeTa 4 «bubnmoteka LLOK»
' aToMoM https://m.edso0.ru/7f416194
«Bnbnunoteka LIOK»
52 CTpoeine atomkoro sfpa 5 https://m.edso0.ru/7f416194
«bnbnunoteka LIOK»
5.3 SnepHble peakumm 7 https:/m.eds00.ru/7f416194
Wtoro no pasgeny 16
Paspen 6. NoBToputenbHo-o606LwWaroWwmn moaynb
MexaHunyeckne sBneHus
6.1 (noBTOPUTENBHO-0606LLIAIOLLNIA 6 «Bubnorexa LIOK»
' P thaotu https://m.edso0.ru/7f416194
MOAYnb)
TennoBble ABNEHNS
6.2 (noBTOpPUTENBHO-0606LLIAIOLLNI 3 «Bubnmorera LIOK»
' P tHatotly https://m.edso0.ru/7f416194
MOAYINb)
OneKkTpoMarHUTHble SBNEHNs
6.3 (noBTOpPUTENBHO-0606LLIAIOLLNI 3 «Bubnmorera LIOK»
' P Hiatoty https://m.edso0.ru/7f416194
MoAynb)
CeTOBble ABNEHUS
. b K
6.4 (noBTOpPUTENBHO-0606LLAIOLLNI 1 «Bubnmoteka LIOK»

MoAaynb)

https://m.edso0.ru/7f416194
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MoBTOpUTENBLHO-0606LAIOLLMIA

«Bbnbnunoteka LIOK»

6.5 MOy b 4 ) https://m.eds00.ru/7f416194
WToro no pasgeny 17
OBLUEE KOJIMYECTBO YACOB IO 136 26.5

NMPOrPAMME



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




NOYPOYHOE NINAHUPOBAHUE

7 KITACC
KonunyecTtBO yacoB ONEeKTPOHHbIe
Ne Harta undpoBble
Tema ypoka KoHTponbHble [lpakTunyeckue
n/n Bcero M3yyeHuss obpasoBaTesibHble
paboTbl paboTbl
pecypchbl
1 dunsunka — Hayka o npupoge. 1 «bubnunoteka LIOK»
ABneHus npupoasl https://m.edso00.ru/7f416194
«Bnbnunoteka LIOK»
2 buanieckne sBneHms 1 i i https:/m.eds00.ru/7f416194
dunsnyeckmne BENNYUHBbI.
3 PaamepHocTb. dunsnyeckne 1 ) ) «Bbubnuoteka LIOK»
npunbopsl. [NorpelwHoCTH npu https://m.eds00.ru/7f416194
NPAMbIX N3MEPEHNSAX
Ypok-nccnenosaHue
4 "amepeHne nuHemnHbIX 1 ] 1 «bubnunoteka LIOK»
pa3mMepoB Ten v https://m.edso0.ru/7f416194
NPOMEXYTKOB BpemMeHun"
JTabopaTopHas paboTta
5 "NamepeHne obbEma 1 1 «Bubnmoteka LIOK»
P N Y https://m.edso00.ru/7f416194
XNOKOCTWN 1 TBEPOOro Tena
NabopaTtopHas paboTa
6 "On g enZHme pa3|v|e 0B 1 - 1 «Bubnmoreka LIOK»
peA P P " https://m.edso00.ru/7f416194
Manbix Ten. Metog psigos
MeTogbl Hay4yHOro
7 nosHaHusa. OnucaHue 1 «Bnbnunoteka LIOK»

PU3NYECKMX ABNEHUN C
NOMOLLIbIO MOoenen

https://m.edso0.ru/7f416194
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10

11

12

Ypok-nccnegosanue
"lNpoBepka rmnoTessbl:
AanbHOCTb NONETa LWapuka,
NyLLEHHOro ropnsoHTasbHo,
Tem Gonblle, Yem Gonblue
BblcOTa nycka"

CTpoeHue BeLLecTBa.
OnbITbl, AOKa3biBaKOLLME
ANCKPETHOE CTpOeHme
BellecTBa

JTabopaTopHas paboTta
"OueHka guameTpa aToma
MeTo40M psaoB (C
NCMNonb30BaHNEM
doTorpacgumn)"
Ypok-uccriegosaHue
"HabnoaeHne TennoBoro
paclmpeHns razoB. OnbITbl
no oBHapy>XeHuo OencTBuUs
CWI MONEKYNSPHOro
npuUTsKeHus"

[iBMXeHue yacTtuL,

BewecTBa. Anddysus.
BpoyHoBckoe aBuxeHue

«Bbnbnunoteka LIOK»
https://m.edso0.ru/7f416194

«Bbnbnunoteka LLIOK»
https://m.edso0.ru/7f416194

«bnbnunoteka LIOK»
https://m.edso0.ru/7f416194

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194

13

Ypok-uccriegosaHue
"HabnogeHuve n
00bsCHEHNEe BPOYHOBCKOIO
ABWXeHua n audpcysmmn'

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194
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B3anmogencrtsme 4yactu,

«Bbnbnunoteka LIOK»

14 BELLECTBA. TIpUTSXEHNE 1 https://m.edsoo0.ru/7f416194
oTTanknBaHue
ArperaTHble COCTOAHUA

15 BeLlecTBa. OcobeHHOCTH «Bubnuoteka LJOK»
arperaTHbIX COCTOSIHUI https://m.edso00.ru/7f416194
BOAbl
MexaHu4yeckoe aBuXeHue.

16 VT, TDACKTODHUS «Bnbnunoteka LIOK»

yTb, TP puA, https://m.edsoo.ru/7f416194
nepemeLleHne
PaBHomepHOE 1

17 He aBHOI\EI)e Hoe ABuMXeHue «Bubnuoteka LIOK»

P P A ’ https://m.edso0.ru/7f416194
CkopocTb
HaxoxxgeHune ckopocTy,

18 nyTU U BPEMEHU Npwn «Bbnbnunoteka LIOK»
paBHOMEpPHOM https://m.edso0.ru/7f416194
NPSIMOSIMHEMHOM ABWXEHNN
JTabopaTtopHas paboTa

19 "On (Fa) enZHme EKO OoCTHn «Bubnmoteka LIOK»

pea P | https://m.edso0.ru/7f416194
pPaBHOMEPHOIO ABMXKEHMUS

20 "padmkn NPAMOSIMHENHOIO «Bnbnuoteka LLJOK»
paBHOMEPHOro ABUXEHUSA https://m.edso00.ru/7f416194

21 PelweHune 3agay no teme «Bbnbnunoteka LIOK»
"Pac4eT cpeaHen ckopoctn” https://m.eds00.ru/7f416194
JTabopaTtopHas paboTa
" barop P o «Bbnbnunoteka LIOK»

22 OnpegeneHne cpegHemn

CKOPOCTHU CKOJIbXeHnA

https://m.edso0.ru/7f416194
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Opycka unu wapwuka no
HaKIoHHOM nnockocTn"

OTHOCUTENBHOCTb
asmxeHus. CnoxeHue

«Bbnbnunoteka LIOK»

23 CcKopocCTeu npu https://m.edso00.ru/7f416194
napannesibHoM OBUXEHUU
MonyyeHue n aHanua

24 rpacmkoB 3aBUCUMOCTU «bubnunoteka LIOK»

NyTU U CKOPOCTU OABMKEHUA https://m.edsoo.ru/7f416194
OT BpeMeHu
PeweHune rpaguyeckmx

o5 3apad no teme "MexaHuka. «Bubnuoteka LJOK»
PaBHOoMepHoOe https://m.edso00.ru/7f416194
NPSAMOSIMHENHOE ABUXeHue"

26 fBneHne nHepummn. 3akoH «bubnunoteka LIOK»
nHepumn https://m.edso0.ru/7f416194
B3anmopgenctsume Ten Kak
npuynHa N3MeHeHNs

27 ckopocTu. Macca Tena Kak «Bubnuorera LIOK»

P ' https://m.edso0.ru/7f416194
Mepa MHEPTHOCTU Tena npu
noctynaTtesisHOM OBUXKEHUMN
Ypok-uccrnenosaHve

28 g aBHeHmf Macc no «Bubmmoreka LIOK»

P - " https://m.edso0.ru/7f416194
B3aMMOAENCTBUIO Ten
29 [MnoTHOCTL BewecTBa «Bubnmoreka LIOK»
t https://m.edso0.ru/7f416194
JTabopaTopHas paboTta
" Patop P «Bubnumoteka LJOK»
30 OnpeaeneHne NNOTHOCTH

TBEpOOro Tena"

https://m.edso0.ru/7f416194
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PewweHune 3agay no teme

«Bbnbnunoteka LIOK»

31 Macca Te:-la' MnotHocTs https://m.edsoo0.ru/7f416194
BellecTBa
Cwmecu n cnnasbl.

32 NoBepxHOCTHaAA 1 NMHENHAas «Bubnuorera LIOK»

P https://m.edsoo0.ru/7f416194
NAOTHOCTb
MogroTtoBka K KOHTPOMNbHOW
paboTe no teme "®unsnka —
Hayka o npupoae.
33 I'Iey BOHaL-Ipaﬂpblfl;le cBegeHust «Bubnuorexa LIOK»
P A https://m.edsoo0.ru/7f416194
006 aTOMHO-MONEKYNSIPHOM
CTPOEHUN BellecTBa.
MexaHuka"
KoHTponbHas paboTa no
Teme "®unsmka — Hayka o

34 npupoge. NepBoHavanbHble «bubnunoteka LIOK»
cBegeHnsa ob atToMHo- https://m.edso0.ru/7f416194
MOSEKYNSIPHOM CTPOEHNN
BeuwlectBa. MexaHuka"

35 Cuna. fABneHune TaroteHus. «bubnnoteka LJOK»

Cuna Ttaxectu https://m.edso0.ru/7f416194
N3o6paxeHune cun.

36 PeweHne 3agay no teme «Bnbnuoteka LLJOK»
"Onpegenexve cunbl https://m.edso00.ru/7f416194
TaxecTn"

«Bbnbnunoteka LIOK»
37 Cuna ynpyrocTu. 3akoH l'yka https://m.edsoo0.ru/7f416194
38 Bec Tena. NamepeHue cun. «bubnunoteka LIOK»

[nHamomeTp

https://m.edso0.ru/7f416194
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Ypok-nccnegosanue
"HabnoaeHne nameHeHus

«Bbnbnunoteka LIOK»

39 CKOPOCTU npw https://m.edso0.ru/7f416194
B3aumogencteun Ten"

40 PeleHune 3agay no teme «Bunbnuoteka LJOK»
"Cuna ynpyroctu. Bec tena" https://m.edso00.ru/7f416194
JTabopaTtopHas paboTa
"OnbIThl,

a1 AeMOHCTpupyoLne «Bbubnunoteka LLOK»
3aBNCUMOCTb PacCTXKeHNA https://m.edso0.ru/7f416194
(aedopmaunn) NpyxmMHbl OT
NPUNOXeHHOW cunbl"

«bnbnunoteka LIOK»

42 Cuna Tpenus https://m.edso00.ru/7f416194

43 CnoxeHune cun. «Bubnuoteka LIOK»
PaBHogencTBytowas cuna https://m.edsoo.ru/7f416194
PelweHue 3agay no teme

44 "CrIONEHWE CHN «bubnnoteka LJOK»
PaBHO,D,eIZCTBy}O-UJ,aFI ovna" https://m.edso00.ru/7f416194
PeweHune 3agay no teme Bubnnorexa LIOK
" - « »

45 CB3aMMO'D':M:TBMZ"Ten' https://m.edso00.ru/7f416194

UInbl B MEXaHUK

PeweHune 3agay no teme
"Cwuna TpeHuns". Ypok-
nccregoBaHue no Teme

46 "MCCHS,D,OBaHVIe «bubnmnoteka LJOK»

3aBUCMMOCTU CUMbl TPEHUS
OT nnowaan
COMPUKOCHOBEHUS"

https://m.edso0.ru/7f416194
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JTabopaTopHas paboTta
"OnbIThl,
AEMOHCTpUpYoLme
3aBUCMMOCTb CUSbl TPEHUS

«bnbnunoteka LIOK»

47
CKOJIMbXXEHUA OT CUIbI https://m.edso0.ru/7f416194
AaBreHnsa 1 xapakrepa
conpuKacarLmxca
nosepxHocTten"
PelueHnune 3agay no teme U6 oK
48 "B3anmoaencteune Tern. «bubnmoteka LIOK»
Cunbl B MexaHmke" https://m.edso0.ru/7f416194
KoHTpornbHas paboTta no U6 LIOK
49 Teme "B3aumopencrteume «mbnvorexa ?
ren” A https.//m.edso00.ru/7f416194
.. Bbubnnoteka LJOK»
50 aBlieHne TBEpAbIX Ten )
A PA https://m.edso0.ru/7f416194
YpOK-aKCNepUMEHT 56 oK
51 "Cnocobbl onpegeneHus «Burbnmoreka LIOK»
[aBreHs TBepaoro Tena” https://m.edso0.ru/7f416194
Ypok-uccrnegosaHue U6 LIOK
52 "3aBMCMMOCTb JaBneHus «orbrinoreka >
(833 OT TeMI'Iep‘L;Typbl" https.//m.edso00.ru/7f416194
53 [laBneHune xxngkocten u «bubnmnorteka LJOK»
rasoB. 3akoH [Nackans https://m.edso0.ru/7f416194
54 MHeBMaTU4eCKkne «Bnbnuoteka LLJOK»
yCTponcTBa https://m.eds00.ru/7f416194
55 3aBUCUMOCTb AaBNeHus «bubnmnorteka LJOK»

XNOKOCTU OT ITIy6VIH bl

https://m.edso0.ru/7f416194
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'mopocTaTnyeckmi

«Bbnbnunoteka LIOK»

56
napanokc https://m.edso0.ru/7f416194
57 Ypok-npoekT "UN3yyeHune «bubnunoteka LIOK»
coobuatowmxcsa cocyaos” https://m.edso0.ru/7f416194
Ypok-koHbepeHuna
58 "rpI/I,EI,paBJ'I(f/I)‘-ISCKI/Ie «bubnnoteka LJOK»
Y https://m.eds00.ru/7f416194
MeXaHN3Mbl
Mcnonb3oBaHue BbICOKMX
59 AaBfeHn B COBPEMEHHbIX «Bubnmorera LIOK»
https://m.edso00.ru/7f416194
TEXHONOrnsIxX
60 PelieHnune 3agay no teme «Bbnbnuroteka LJOK»
"[laBrnieHne xuagkoctn" https://m.eds00.ru/7f416194
ATmocdepa 3emnn n
.. «Bnbnunoteka LIOK»
61 NPUYNHLI eé
https://m.edso0.ru/7f416194
CyLLecTBOBaHNA
Ypok-nccrnegosaHue
62 "MNposiBneHne oencTeus «Bubnuorera LIOK»
| https://m.edso0.ru/7f416194
aTMocdepHOro gaBneHust
N3mepeHne atmocdepHoro
«Bbnbnunoteka LIOK»
63 pasnenusa. OnbIT
https://m.edso0.ru/7f416194
Toppuyennu
3aBMCUMOCTb
aTMocdepHOoro gaBneHns ot
«Bbnbnunoteka LIOK»
64 BbICOTbI HAaf, YPOBHEM MOpS.

Mpubopsbl ans namepeHuns
aTMocepHOro gaBneHnd

https://m.edso0.ru/7f416194
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BapomeTp-aHepoua.

«Bbnbnunoteka LIOK»

65 ATMOC(EpHOE faBneHue Ha https://m.edsoo0.ru/7f416194
pasnnyHbIX BbiCOTax
66 BbiTankuBatowasa cuna. «Bnbnunoteka LIOK»
3akoH Apxnmega https://m.edso00.ru/7f416194
67 PeweHne 3agay no teme «Bubnuroteka LLJOK»
"3akoH Apxumena" https://m.eds00.ru/7f416194
Ypok-uccnegosaHue
"OKcnepuMeHTansHoe
68 obHapyxeHune gencTeus «Bubnmoteka LIOK»
Py A https://m.edsoo0.ru/7f416194
YKNOKOCTU U ra3a Ha
Nnorpy>eHHoe B HMX Teno"
JTabopaTtopHas paboTa
"Onpepgenexnuve
69 BbITZJ'Ii'VIBalO en cunbl «Bubnmoteka LIOK»
. qu, ’ https://m.edso0.ru/7f416194
AencTByoLen Ha Terno,
Norpy>XeHHoe B XXUAKOCTb"
«bubnnoteka LJOK»
0 Mnaeauve Ten https://m.edso0.ru/7f416194
JTabopaTopHas paboTta
"UccnepoBaHue
71 3aBMCUMMOCTM Beca Tena B «Bbnbnunoteka LIOK»
BoAde OoT obbema https://m.edso0.ru/7f416194
MOrpy>KeHHOW B XXMOKOCTb
yacTtun Tena"
79 BosgyxonnaBaHue. «Bubnunoteka LIOK»

lMnaeaHne cynos

https://m.edso0.ru/7f416194
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PewweHune 3agay no teme

«Bbnbnunoteka LIOK»

73 3aKoH ApXMM?'D'a' yenosus https://m.edso0.ru/7f416194
nnaBaHua Ten
PeweHune 3agay no teme
74 "[lencTBME XNOKOCTUN U rasa «Bunbnuoteka LJOK»
Ha Norpy>eHHoe B HUX https://m.edsoo0.ru/7f416194
Teno"
YPOK-NpoekT
"KoHCTpynpoBaHue
«Bnbnunoteka LIOK»
£ szZMeeTza Menm foA U https://m.edso0.ru/7f416194
npenenexHun
rpysonogbémHoctn”
MogroTtoBka K KOHTPOSbHOW
76 pabote no Teme "[aBneHne «Bubnuoteka LJOK»
TBEpPAbIX TeM, XXUOKOCTEN U https://m.edso00.ru/7f416194
rasos"
KoHTponbHas pabota no BuBnmorera LIOK
" « »
77 sze uaB:Ce:Mve TB:;’JIT,IX https://m.edso00.ru/7f416194
TEn, XXNOKOCTEN U ra3oB
«bubnnoteka LJOK»
8 Mexanuueckan pabota https://m.edso00.ru/7f416194
«Bbnbnunoteka LIOK»
9 Mouyrocte https://m.edso00.ru/7f416194
PeweHne 3apay Ha
«Bbnbnunoteka LIOK»
80 orlope,u,oe(J:'leHl/le paboTei 1 https://m.edso00.ru/7f416194
MOLLHOCTH
81 PaboTa cunbl TskecTn un «Bbubnunoteka LLOK»

CUIbl TPpeHunA

https://m.edso0.ru/7f416194
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Ypok-nccnegosanue
"PacyéTt MoLLHOCTH,

«Bbnbnunoteka LIOK»

82 pasBMBaeMon Npu nogbLeme https://m.edso0.ru/7f416194
no nectHuue"

83 [MpocTble MexaHU3Mbl «EMG_HMOTeKa HOK>

https://m.edso0.ru/7f416194

84 MomeHT cunbl. [NpaBuno «bubnunoteka LIOK»
MOMEHTOB https://m.edso0.ru/7f416194
JTabopaTtopHas paboTa

85 "M3yyeHune npasuna pblyara «bubnunoteka LIOK»

ANA NOABUXKHOIO U https://m.edso00.ru/7f416194
HenoaBu»KHOro 6rokos"

36 "3onoToe npasuno” «Bubnunoteka LIOK»
MexaHUKn https://m.edso0.ru/7f416194
PewweHue 3agay no teme

g7 "3onoToe npasuno «Bubnunoteka LIOK»
mexaHukun" / Bcepoccunckas https://m.edso00.ru/7f416194
nposepoYvHasa paboTa
PelwieHnune 3agay no teme
"PaboTta cunbl TSXeCTn n

38 cunbl TpeHus” / «bubnnoteka LJOK»
Beepoccuiickas https://m.edso00.ru/7f416194
nposepoyvHasa paboTa
YpoK-npoekT

89 "poekTnpoBaHme «Bnbnuoteka LLJOK»
nonucnacToB ¢ 3agaHHbIMU https://m.edso00.ru/7f416194
napameTtpamu”

90 Ypok-KoHpepeHuma «Bubnumoteka LJOK»

"pocTble MeXaHN3MbI B

https://m.edso0.ru/7f416194
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ObITY, TEXHUKE, XKUBbIX
opraHusmax”

KoadhdumumneHT nonesHoro

«Bbnbnunoteka LIOK»

91 ACNCTBIA NPOCTHIX https://m.edso0.ru/7f416194
MeXaHN3MOB
JTabopaTopHas paboTta
92 "Onpegenenne K «Bubnunoteka LIOK»
noaBUXKHOMO U https://m.edso00.ru/7f416194
HenoAaBu)KHoro 6rokos"
MexaHunyeckasa aHeprusi.
93 KuHeTUYeckast u «bubnnorteka LJOK»
https://m.edso00.ru/7f416194
noTeHUnanbHas aHeprusi
94 3aKoH coxpaHeHus «Bubnunoteka LIOK»
MeXaHWYeCKON 3Heprum https://m.edso0.ru/7f416194
YpPOK-aKCcnepumMeHT
"OKcnepuMeHTanbHoe
ornpeneneHne N3MeHeHus
95 KMHETUYECKOM U «bubnnoteka LJOK»
5 https://m.edso0.ru/7f416194
noTeHUNanbHON 3Heprum
npuv ckaTblBaHWMM Tena no
HaKNoHHoW nfiockocTn"
MogroToBka K KOHTPONbHOW
96 aglOTe no Teme "PZ\60Ta n «Bubnmoreka LIOK»
P " https://m.edso0.ru/7f416194
MOLLIHOCTb. QHeprus
KoHTponbHas paboTa no
p" P «Bbnbnunoteka LIOK»
97 Teme "PaboTta n MOLLHOCTb.

OHeprng"

https://m.edso0.ru/7f416194
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PaboTta c TekcTamu no Teme

«Bbnbnunoteka LIOK»

98 "MexaHun4yeckoe aBmxeHue" 1 i https://m.edso0.ru/7f416194

99 PaboTta c Tekctamm no Teme 1 «Bubnunoteka LIOK»
"CTtpoeHue BewiecTea" https://m.edso00.ru/7f416194

100 PaboTa ¢ Tekctamm no Teme 1 «bubnnoteka LJOK»
"Cunbl B npupoae” https://m.eds00.ru/7f416194
Pabota ¢ Tekctamm no Teme

101 "[laBneHne TBEPAbIX TeN 1 - «Bubnuoteka LIOK»

y PA .\ ’ https://m.eds00.ru/7f416194

XNOKOCTEN N ra3os
Pabota ¢ Tekctamm no Teme BunvoTexa LIOK
" « »

102 OHeprus. r!,pomble 1 https://m.edso00.ru/7f416194
MeXaHn3Mbl

BLWEE KOJIMYHECTBO YACOB
obLy, on CTBO HACO 102 23

Nno rNMPOrrAMME



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

8 KITACC

KonunyecTBo yacoB

ANEeKTPOHHbIe

Ne ara ndgposBble
Tema ypoka KoHTponbHbie [lpaktnyeckue A umcpp
n/n Bcero M3yyeHuss obpasoBaTesibHble
paboTbl paboTbl
pecypchl
OCHOBHbIE NOSOXEHNSA
1 MOJIEKYSIIPHO-KMHETUYECKON 1 «Bbubnunoteka LLOK»
TEOPUN U UX ONbITHbIE https://m.edsoo.ru/7f416194
NoaTBEPXKOEHUS
5 Macca n pasmep aToMOB 1 1 «Bbnbnunoteka LIOK»
MoneKyn https://m.edso0.ru/7f416194
Mogenu TBepaoro, XXnakoro u
3 ra3§o6pa3Hoprg COCTo;lul-wu‘/’l 1 - - «Bubnvorexa LIOK»
https://m.edso0.ru/7f416194
BellecTBa
YPpOK-KOH(pepeHUUs
"Kpuctannunyeckume n U6 LIOK
4 amopdHble Tena. I H. 1 - - «bubnmoreka ?
P®HbIe Tena. Tpacpe https://m.edso0.ru/7f416194
[MonyyeHne NCKYCCTBEHHbIX
anvasos"
CmauumBaHue 1
5 - 1 ) ) «Bbnbnunoteka LIOK»
P ) https://m.edso0.ru/7f416194
MoBepXHOCTHOE HaTaXKeHne
5 Tennosoe paclumpeHue u 1 ) ) «Bubnunoteka LIOK»
cxartue https://m.edso00.ru/7f416194
7 TennoBoe ABMXeHue. 1 «bubnmnorteka LJOK»
Temnepartypa https://m.edso00.ru/7f416194
8 TemnepaTtypHble LWKanbl 1 - - «Bubnvorea LIOK»

https://m.edso0.ru/7f416194
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BHyTpeHHAA aHeprus u

«Bbnbnunoteka LIOK»

paBHoBecue"

9 N
CnocoObl €€ N3MeHeHus https://m.eds00.ru/7f416194

10 Buabl Tennonepenayn «Bubnnoteka LIOK»

https://m.edso0.ru/7f416194
YpOoK-KOHepeHums
"Ncnonb3oBaHue TennoBbIx

11 CBOWCTB BELLECTB U «Bubrnnoteka LIOK»
MATEPMANOR B LIENSIX https://m.edso0.ru/7f416194
9HeprocbepexeHuns"

12 KonunyectBo TENMNOTHI. «bubnnorteka LJOK»
YpaenbHasa TeNNOEMKOCTb https://m.edso0.ru/7f416194
Ypok-uccrnegosaHume
"lNpoBepka rmnoTesbl

13 NMHENHOW 3aBUCUMOCTH «Bubnumoteka LJOK»
ONWHbI CTONBKUKA XXNOKOCTU B https://m.edso00.ru/7f416194
TepmMoMeTpudeckon Tpybke
OT TemnepaTtypb!"

YpaBHeHne TennoBoro

14 B6anaHca. TennoodbmeH un «Bubnuoteka LIOK»
TennoBoe paBHOBECHE. https://m.edso0.ru/7f416194
3akoH HbloToHa—PurxmaHa
JTabopaTopHas paboTa
"ccnegoBaHue siBNeHnst EuG LIOK

15 TennoobmeHa npu «buonvoreka >
CMeLLMBAHM XOF:'IO)ILHOIZ y https://m.edso00.ru/7f416194
ropsiyen Bogpbl"

PelueHune 3agay no teme EuG oK

16 "TennoobmeH 1 TennoBoe «Bubnmoreka LIOK»

https://m.edso0.ru/7f416194
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JTabopaTopHas paboTta
"OnpegeneHne KonnyecTea
TEennoTbl, NOSTYYEHHOro

«Bbnbnunoteka LIOK»

17 BOOOW Npu TennoobmeHe ¢ https://m.edso0.ru/7f416194
HarpeTblM MeTanIM4yeckmum
umMnuHgpom”

[MnaBneHue n oTBepaeBaHne

18 KpUcTaninyecknx BeLLecTB. «Bbnbnunoteka LLIOK»
YaenbHaga TennoTta https://m.eds00.ru/7f416194
nnasneHus
PelweHne 3agay no teme

19 "MnaBneHne n oTBEpaeBaHne «Bubnuorexa LIOK»

p):l:' https.//m.edso00.ru/7f416194
Kpuctannuyecknx Ten
JTabopaTopHas paboTa
20 "Onpenenexve ygenobHom «Bubnuorexa LIOK»

peA ya . https://m.edso00.ru/7f416194
TennoThl NNaBneHus nbaa
Ypok-uccrnegosaHue
"CpaBHeHNEe NpoLEeCccoB

21 nraBfieHUs KpUCTannydeckmnx «Bubnorexa LIOK»

P https://m.edso0.ru/7f416194
TEeN U pasMardyeHuns npu
HarpeBaHun amopHbIX Ten"

29 Mapoob6pasoBaHue n «Bubnuoteka LIOK»
KOHOeHcauus. icnapeHue https://m.edso00.ru/7f416194
Kunenue. YaoenbHasa TennoTa
napoobpasoBaHus.

P P «bubnmnorteka LJOK»

23 3aBMCUMOCTb TemMnepaTypsbl

KMNeHust OT aTMOCepHOro
AaBnNeHus

https://m.edso0.ru/7f416194
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PelweHune 3agay no teme

«Bbnbnunoteka LIOK»

24 I'IapooGPaBOBaHme / ) https://m.edso0.ru/7f416194
KnneHue
Ypok-uccrnenosaHume
"O6bsICHEHNE 3aBUCUMOCTH «Bbubnunoteka LIOK»

25 1 _

TemnepaTtypbl KUNEHUA OT https://m.edsoo0.ru/7f416194
nasneHus"
HacblILeHHbIV ©
26 HEeHacCbILWEHHbIW Na - «Bubnuoteka LIOK»
= b https://m.edso0.ru/7f416194
BnaxHocTb Bo3ayxa
BnaxHocTb Bo3gyxa u eé
namepeHue. JlabopatopHas

27 abota "OnpeneneHue 0.5 «Bubnvorexa LIOK»

P P E" ' https://m.edsoo0.ru/7f416194
OTHOCUTESTbHOM BNAXHOCTN
Bo3gyxa"

o8 PeweHwne 3agay no teme «Bubnumoteka LJOK»
"BnaxHocTtb" https://m.eds00.ru/7f416194
PeweHwne 3agay n aHanua

29 CUTyaunin, CBA3aHHbIX C i «bubnmnorteka LJOK»
ABMNEHUAMWN NcnapeHnsa n https://m.edso0.ru/7f416194
KoHAeHcauuu

30 OHeprusa Tonnmea. YaenoHas «bubnmnoteka LJOK»
TennoTta cropaHusa https://m.edso0.ru/7f416194

31 MprHUKMNbI paboTbl TEMNOBLIX «Bbnbnunoteka LIOK»
asuratenen https://m.edsoo.ru/7f416194
MapoBas TypbuHa.

P yp «Bnbnunoteka LIOK»

32 [Buratens BHyTpEHHEro -

cropaHus

https://m.edso0.ru/7f416194
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«Bbnbnunoteka LIOK»

33 KT1A Tennosoro asurarens https://m.edso00.ru/7f416194
34 PelweHne 3agay no teme «Bunbnuoteka LJOK»
"KIMNAd tennosoro gsurartens" https://m.eds00.ru/7f416194
Ypok-KoHpepeHuus
35 "'IPennosb(lz psmrLzlaTenM " «Bubnuorera LIOK»
A - Y https://m.edso00.ru/7f416194
3aumTa oKpyxatoulen cpenbl
36 Tennosble noTepu B «bubnunoteka LIOK»
TennoceTsax https://m.edso00.ru/7f416194
3aKkOH COXpaHeHNS n
37 npespaLleHna 3Heprun B «Bbubnunoteka LLOK»
MEXaHNYECKUX U TENSOBLIX https://m.edso00.ru/7f416194
npoueccax
MogroToBka K KOHTPOSBHON
paboTe no Teme "Tennosble
38 saBneHuns. lameHeHne «Bubnuorexa LIOK»
) . https://m.edsoo0.ru/7f416194
arperaTHbIX COCTOSIHUN
BeLlecTea"
KoHTponbHas paboTta no
39 Teme "TennoBble SABMEHMUA. «Bnbnuoteka LJOK»
M3meHeHue arperatHbIx https://m.eds00.ru/7f416194
COCTOSIHMM BelecTBa"
40 OnekTtpusauus Ten. [1ea «Bbnbnunoteka LLIOK»
poaa 3apsanos https://m.edso00.ru/7f416194
Ypok-nccnegosaHme
41 "WccnepoBaHue cnocobos «Bbnbnunoteka LLIOK»

Pasfnn4YHbIX BELLLECTB
HaanekTpmnaosbiBaTbLCA"

https://m.edso0.ru/7f416194
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Bsaumopencreune

«Bbnbnunoteka LIOK»

42 3APSKEHHbIX TerT. 3aKOH https://m.edso0.ru/7f416194
KynoHa
DnekTpuyeckoe norne.
Hanps»kéHHoCTb
43 ANeKTPUYEeCcKoro noss «Bubnvorea LIOK»
P ' https://m.edso0.ru/7f416194
MpuHUKMN cynepnosnumm
3MEKTPUYECKMX Nonen
Hocutenn anektpuyeckmnx
44 3apsa0B. AnNeMeHTapHbIN «Bubnvorexa LIOK»
PAROB. P https://m.edso0.ru/7f416194
3apsa. CtpoeHune atoma
45 3aKOH COXpaHeHus «Bubnunoteka LIOK»
3reKkTpuyeckoro 3apsaa https://m.edso0.ru/7f416194
46 MpOBOAHUKKN, OANINEKTPUKN U «bubnmnorteka LJOK»
nonynpoBoOaHNKU https://m.edso0.ru/7f416194
YPpOK-KOH(pepeHUUs
47 " aneKT M(fa pvm 2 «bubnnoteka LJOK»
pvisall y Y https://m.edso00.ru/7f416194
NoOBCEOHEBHOW XXN3HU
PelweHne 3agay no teme
48 "3aKoH coxpaHeHus «Bubnuorexa LIOK»
P Y https://m.edso0.ru/7f416194
3MeKTpM4ecKoro 3apsaa
ONeKTpUYECKNin ToK.
49 MICTOYHMKN 9NIEKTPUYECKOrO «Bubnvorera LIOK»
P https://m.edso00.ru/7f416194
TOKa
Ypok-uccrnegosaHue
50 "ccnepoBaHne AencTeus «Bbnbnunoteka LLIOK»

3MEKTPUYECKOro Nons Ha
NPOBOAHWUKM N ONINEKTPUKN"

https://m.edso0.ru/7f416194
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ONEKTPUYECKNIA TOK B

«Bbnbnunoteka LIOK»

o1 MeTannax https://m.edso0.ru/7f416194
50 ONEKTPUYECKMIA TOK B «Bbubnunoteka LIOK»
KUOKOCTSAX U rasax https://m.edso00.ru/7f416194
Bn6 OK
53 dnekTpuyeckas Lenb «bn .”MOTeKa LIOK>
https://m.edso0.ru/7f416194
«Bbnbnunoteka LLIOK»
o4 Cuna Toka. AMnepmeTp https://m.edso0.ru/7f416194
55 ONeKTpMYECcKoe HanpshKeHune. «Bubnunoteka LIOK»
BonbTmeTp https://m.edso00.ru/7f416194
JlabopaTopHasa paboTa
56 "Cbopka n ucnbitTaHme «Bubnuoteka LLJOK»
aNeKTpuyeckon Lenm https://m.edso00.ru/7f416194
NOCTOSIHHOrO ToKa"
3aBUCUMOCTb CUJTbl TOKA OT BunmoTera LIOK
«DBUOJTNOTEK »
JTabopaTopHas paboTa
"ccnegoBaHne
3aBMCMMOCTW CUIbl TOKA, BunmoTera LIOK
«DBUOJTNOTEK »
58 gzg;igsu;ir:a‘;epil?emg Ha https://m.edso0.ru/7f416194
pe3ncTope N ConpoTUBEHUS
pesucTtopa"”
AnekTpuyeckoe
b K
59 conpoTuBneHune. YaensHoe «Bubnmoreka LIOK»

conpoTuBrieHne

https://m.edso0.ru/7f416194
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JTabopaTopHas paboTta

«Bbnbnunoteka LIOK»

60 "On nexn NbHOT
PEACTIERIE YRETBHOTO Y https://m.edso00.ru/7f416194
CONPOTUBEHNSA NPOBOAHMKA
PelweHune 3agay no teme
61 "OnekTpuyeckoe «Bbubnunoteka LIOK»
conpoTtmeneHne. YaernbHoe https://m.edso00.ru/7f416194
conpoTtmeneHme"
PelweHne 3agay no teme «Bbnbnuoteka LJOK»
62 n n
3akoH Oma https://m.edso0.ru/7f416194
NocnepoBaTenbHoe U
63 napannenbHoe coeaANHEHNS «Bubnmoteka LIOK»
https://m.edso00.ru/7f416194
NPOBOAHUKOB
JlabopaTopHasa paboTa
"lNpoBepka npaBuna
64 CINOXEHMUS HanpPsKeHUW npm «bubnmnorteka LJOK»
nocrnegoBaTernibHOM https://m.edso0.ru/7f416194
coeguHeHUn OByx
pe3ncTopoB”
PeweHwne 3agay no teme
65 "MocnepoBartenbHoOE U «Bubnuoteka LIOK»
napannenbHoe coeauHeHud https://m.edso0.ru/7f416194
NPOBOAHUKOB"
JlabopaTopHas paboTa
"MpoBepka npasuna ans
66 CI/IJF')IbI TCF))Ka I'IFE)I/I A «Bbnbnunoteka LIOK»
https://m.edso00.ru/7f416194
napannenbHOM COeaMHEHUN
pe3nctopoB”
67 PelweHne 3agay Ha «Bbnbnunoteka LIOK»

npumeHeHne 3akoHa Oma

https://m.edso0.ru/7f416194
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an4d pas3nnyHoro coeanHeHunA
npoBOAHNKOB

O[C 1 BHYTpeHHee
CONPOTUBIIEHNE NCTOYHMKA

«Bbnbnunoteka LIOK»

68 Toka. 3akoH Oma ans nonHomn https://m.edso0.ru/7f416194
uenu
PeweHwne 3agay no teme
"30C, BHyTpEeHHEE
69 CO'I?' OTI/IB)J/'IepHVIe MCTOYHMKA «Bubnuoteka LIOK»
P . https://m.edsoo.ru/7f416194
ToKka. 3akoH Oma ang nonHomn
uenn"
JlabopaTopHasa paboTa
70 "Onpegenexne 34C n «Bubnunoteka LIOK»
BHYTPEHHEro ConpoTUBNEHNSA https://m.edsoo.ru/7f416194
NCTOYHMKa TOKa"
«bubnmnoteka LJOK»
& Mpasuna Kupxrocpa https://m.edso0.ru/7f416194
JlabopaTopHasa paboTa
72 " 0:e K:n a:vln «Bbnbnunoteka LIOK»
POBEp i P https://m.edso0.ru/7f416194
Kupxroda
Ypok-uccrnegosaHue
73 "M3yyeHune BomnbT-amMnepHbIX «bubnunoteka LIOK»
XapaKTePUCTUK HESNTMHENHDbIX https://m.edso0.ru/7f416194
anemMmeHToB"
PaboTa anekTpnyeckoro
74 ToKa. Mo HOCﬁ'b «bubnmnoteka LJOK»
' t https://m.edso00.ru/7f416194
3IEKTPUYECKOro TOKa
75 JlabopaTopHas paboTa «Bbubnunoteka LIOK»

"Onpegenexune paboTbl n

https://m.edso0.ru/7f416194
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MOLLHOCTM 3NEKTPUYECKOro
TOKa"

76

3akoH [bxoynsa-JleHua.
MoTpebutenn
SNEKTPUYECKOro TOKa.
KopoTkoe 3amblkaHue

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194

77

YpoK-KOHepeHumst
"O6bsICHEHNE M NPMHLMN
JencTBmsa goMallHnX
aneKTpoHarpeBaTenbHbIX
npunbopos"

«Bnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194

78

lMogroToBKa K KOHTPOSNBHOM
paboTe no teme
"OnekTpuyeckue 3apsabi.
3apsKeHHble Tena n ux
B3aMMOOEeNCcTBUA.
[MOCTOSIHHBIN ANEKTPUYECKUI
TOK"

«bubnnoteka LJOK»
https://m.edso0.ru/7f416194

79

KoHTponbHas paboTta no
Teme "OnekTpuyeckue
3apagbl. 3apskeHHble Tena u
X B3aMMOLENCTBUA.
[MOCTOAHHLIN 3NEKTPUYECKi
TOK"

«bubnnoteka LJOK»
https://m.edsoo0.ru/7f416194

80

[MOCTOSIHHbIE MArHUTBI.
MarHutHoe none 3emnu n
€ro 3HayeHue Ons KM3HN Ha
3emne

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194
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Ypok-uccrnenosaHume
"M3yyeHne marHMTHOro nonsi
NOCTOSIHHbIX MAarHMTOB Npw

«Bbnbnunoteka LIOK»

81 NX oObeanHEHUN n https://m.edso0.ru/7f416194
pasgeneHun. Busyanusauma
Nnosst NOCTOAHHbIX MarHMToB"

82 OnwiT 3pcTtepa. MarHuTHoe «Bbubnuoteka LIOK»
nosie areKTpuYecKoro Toka https://m.edso0.ru/7f416194
OnbiT AMnepa. MarHutHoe

83 nosne KaTyLlKy C TOKOM. «Bbubnunoteka LLOK»
MpumeHeHne https://m.edso0.ru/7f416194
3NEeKTPOMAarHMTOB B TEXHUKE
Cuna Amnepa un

84 onpeaenenme 6é «Bnbnunoteka LIOK»

https://m.edsoo0.ru/7f416194
HanpasneHus
PeweHune 3agay no teme

85 "Cuna Amnepa n «Bubnunoteka LIOK»
onpegeneHve eé https://m.edsoo.ru/7f416194
HanpasneHus"

AnekTpoasuraTenb
NMOCTOSIHHOrO TOKa.

86 Mcnonb3oBaHue «bubnunoteka LIOK»
anekTpoaBuratenen B https://m.edso00.ru/7f416194
TEXHUYECKUX YCTPONCTBaAX U
Ha TpaHcnopTe

g7 Bcepoccuinckas «bubnunoteka LIOK»
npoBepoyHas paboTta https://m.edso00.ru/7f416194

a8 Bcepoccuinckasa «Bnbnumoteka LJOK»

npoeepoyHasa paboTta

https://m.edso0.ru/7f416194
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JTabopaTopHas paboTta
"M3y4yeHure gencrems

«Bbnbnunoteka LIOK»

89
MarHMTHOro noss Ha https://m.edso0.ru/7f416194
NPOBOAHUK C TOKOM"
YPpOoK-KOH(pepeHUns
90 "I'Tpaxmqfcxpoe ;lpmwleHeHme «Bubnuorera LIOK»
. https://m.edsoo0.ru/7f416194
anekTpoasuratenemn
JTabopaTopHas paboTta
91 "KoHCTpynpoBaHue u «bubnunoteka LIOK»
n3yyeHue paboTbl https://m.eds00.ru/7f416194
anektpoasuratens”
JlabopaTopHasa paboTa
92 "NamepeHune Kl «bubnunoteka LIOK»
anekTpoasuraTenbHOn https://m.edsoo0.ru/7f416194
yCTaHoBKN"
OnbiTbl ®apages. 3akoH
. «bubnmnorteka LJOK»
93 3NeKTPOMarHUTHOM
https://m.edso00.ru/7f416194
nHaykumn. MNpaswuno JleHua
Ypok-uccnegosaHme
94 "MccneposaHne nameHeHnn «Bubnuoteka LIOK»
3Ha4YeHua U HanpaBneHud https://m.edso0.ru/7f416194
WHOYKLMOHHOro Toka"
PeweHwne 3agay no teme
" o «Bbnbnunoteka LIOK»
95 3aKOH 3M1eKTPOMarHUTHOM
| https://m.edso0.ru/7f416194
nHaykumn. MNpaswuno JleHua
OnekTporeHepartop. EvG oK
96 Cnocobbl nony4eHus «Bubnmoteka LIOK»

ANeKTPo3Heprum

https://m.edso0.ru/7f416194
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YpOoK-KOH(pepeHUns
"OneKkTpocTaHunn Ha
BO30OHOBMSAEMbIX MCTOYHUKA

«Bbnbnunoteka LIOK»

97 dHeprum. Tlpobnemb! 1 i https://m.edso00.ru/7f416194
sKkonormn. TonnmeHbIE
3N1EMEHTHI U
anekTpomobunun"
KoHTponbHaga paboTa
98 "C-)nef()T omaerTHble 1 - «Bubnmotexa LIOK»
P " https://m.edso0.ru/7f416194
ABIEHMUS
99 PaboTta ¢ Tekctamm no Teme 1 «Bubnunoteka LIOK»
"TennoBble ABNeHns" https://m.eds00.ru/7f416194
Pabora c Tekctamm no Teme
100 "OnekTpuyeckue 3apsabi. 1 «Bubnunoteka LIOK»
3apsKeHHble Tena n ux https://m.eds00.ru/7f416194
B3aumogencrtemne"
PaboTta ¢ Tekctamm no Teme
101 "INOCTOAHHLIN 3NEKTPUYECKNI 1 - «Burbnmoreka LIOK»
" P https://m.edsoo0.ru/7f416194
TOK
PaboTta ¢ Tekctamu no Teme
102 "MarHuTHblE ABNEHNUS U 1 «Bbnbnunoteka LIOK»
aneKkTpomMarHuTHas https://m.edso0.ru/7f416194
nHaykuma"
BUWEE KOJIMYHECTBO YACOB
5L on CTBO HACO 102 22.5

Nno NPOrPAMME
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9 KITACC

KonuyecTBO YacoB

ANEeKTPOHHbIe

Ne Harta undpoBble
Tema ypoka KoHTponbHble [lpaktuyeckue
n/n Bcero M3yyeHuss obpasoBaTesibHble
paboTbl paboTbl
pecypchbl
MexaHu4yeckoe aBuXeHue.

1 MaTepunanbHas To4ka. 1 «bubnunoteka LIOK»
Cnocobbl onucaHus https://m.edso00.ru/7f416194
MeXaHNYeCKOro OBUXeHUs
Cuctema otcuerTa.

2 OTHOCUTENBHOCTb 1 «Bubnvorexa LIOK»

https://m.edso00.ru/7f416194
MeXaHNYeCKOro OBUXeHUs
BekTopHble BENUYMHBI,
3 ornepauum ¢ BEKTopammu 1 «Bubnuorera LIOK»
paul P ’ https://m.edso00.ru/7f416194
NPOEKLNN BEKTOPOB
Paguyc-BekTop

4 MaTepuasnibHON TOYKN, 1 «Bbnbnunoteka LIOK»
rnepemMeLlleHme Ha https://m.edso0.ru/7f416194
NIOCKOCTH

5 PaBHOoMepHOe 1 «bubnunoteka LIOK»
NPAMOSIMHEVNHOE OBUXEeHne https://m.edso0.ru/7f416194
PeweHne 3agay no teme

6 "PaBHOME ng 1 «bubnmnoteka LJOK»

P . Y https://m.edso00.ru/7f416194
NPSMOSIMHEVHOE ABUXEHNEe
HepaBHoMmepHOe
P E) «Bbnbnunoteka LIOK»
7 NnpAMONIMHENHOE OBUXEHMe. 1 - -

CpeaHsasa n MrHoBeHHas

https://m.edso0.ru/7f416194
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CKOPOCTb Tena npu
HepaBHOMEPHOM ABVXEHUM

JTabopaTopHas paboTta
"OnpegeneHve cpegHen
CKOPOCTU CKOSbXEHUS

«Bbnbnunoteka LIOK»

8 Opycka unun gBuxXeHust https://m.edso00.ru/7f416194
LapuKa no HaKIOHHOW
nsockocTn"
PaBHoOyckopeHHoe
9 NPSAMOSIMHENHOE OBUXEHNEe «Bubnuoteka LIOK»
P A ' https://m.edso0.ru/7f416194
YckopeHue
CkopocTb
aBHOYCKOPEHHOro
10 2 FIMO)J/'IVIHepl‘/'IHOFO «Bnbnunoteka LIOK»
P https://m.edso0.ru/7f416194
ABwxeHuns. ['padumk
CKOpOCTH
PeweHne 3agay no teme
"CKopocCTb
11 ABHOVCKODEHHOMO «bubnnoteka LJOK»
P y py https://m.edso0.ru/7f416194
NPSAMOSIMHENHOIO
OBWXKeHna"
lMepemelteHue npu
12 aI;)HO CI;I:O eHHOII\DII «Bbnbnunoteka LIOK»
P y pv https://m.edso00.ru/7f416194
NPSAMOSIMHEMHOM ABWXEHUN
JTabopaTtopHas paboTa
"OnpegeneHne yckopeHns
PeA yexop «Bbnbnunoteka LIOK»
13 Tena npv paBHOYCKOPEHHOM

JBVKEHUN MO HAKNOHHOMN
nnockocTn"

https://m.edso0.ru/7f416194
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14

PewweHune 3agay no teme
"lNepemelLeHne npu
paBHOYCKOPEHHOM
NPSAMOSIMHEMHOM ABMXEHNN"

«Bbnbnunoteka LIOK»
https://m.edso0.ru/7f416194

15

16

17

18

19

JTabopaTopHas paboTta
"ccneposaHue
3aBUCMMOCTW NyTH OT
BpeMeHU npu
paBHOYCKOPEHHOM
ABUXeHnn 6e3 HavanbHOM
ckopocTn"

"padmyeckas
WMHTepnpeTaunsa yCKOPEeHWs,
CKOPOCTH, NPONAEHHOIO
nyTV 1 nepemeLleHns ang
NPAMONIMHENHOIO ABMXEHUS

PeweHne 3agay no teme
"pacunyeckas
WMHTepnpeTaunsa yCKOPeHUs,
CKOPOCTH, NPONAEHHOIO
nyTN U NepemMeLLeHns ans
NPAMOSNIMHENHOIO
asmxkeHns"

YckopeHne cBoboaHoOro
nageHus. OnbiTbl Manunesa
PeweHne 3agay no teme
"YckopeHune cBobogHoOro
nageHma"

«bnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194

«Bbnbnunoteka LLIOK»
https://m.edsoo0.ru/7f416194

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194

«Bbnbnunoteka LIOK»
https://m.edsoo0.ru/7f416194
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[BmxeHune Tena,

«Bbnbnunoteka LIOK»

20 GpouieHHoro nop YrnoM K https://m.edso0.ru/7f416194
rOPU3OHTY
PeweHune 3agay no teme
21 "[iBxeHne Tena, «bubnunoteka LIOK»
GpoLUEHHOro nog yrnom K https://m.edso0.ru/7f416194
ropu3oHTy"
JTabopaTopHas paboTta
99 "ccnepgoBaHue ABMXeHUd «Brnbnunoteka LIOK»
Tena, 6GpoLweHHoro nog https://m.edso0.ru/7f416194
YrrOM K rOpu3oHTy"
PeweHne 3agay no teme
23 "[1BMxeHne noa AencTBnem «Brnbnunoteka LIOK»
yckopeHusi cBobogHoro https://m.eds00.ru/7f416194
nageHusa"
24 [1Bv>XeHne no OKpYy>XHOCTU «Bubnmoteka LIOK»
Py https://m.edso0.ru/7f416194
o5 JlnHenHasa n yrnosas «bubnunoteka LIOK»
CKOpOCTb, Nepunoa 1 yactoTa https://m.edso0.ru/7f416194
26 CKOpOCTb 1 yCKOpeHue npu «Bubnunoteka LIOK»
ABVXEHNN NO OKPY>XHOCTH https://m.edsoo0.ru/7f416194
27 PelweHnune 3agay no teme «Bbnbnunoteka LIOK»
"[1BMXEHNE NO OKPY>XHOCTN" https://m.edso00.ru/7f416194
YpokK-koHepeHUns
"PacnosHaBaHue un
N «Bbnbnunoteka LIOK»
28 npubnmxeHHoe onucaHne

pPasnnYHbIX BUOOB
MeXaHW4yeckoro gsmxeHusa"

https://m.edso0.ru/7f416194
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MogroTtoBka K KOHTPONbHOW
paboTe no teme

«Bbnbnunoteka LIOK»

29 "MexaHn4yeckoe ABUXEHNE U https://m.edso00.ru/7f416194
cnocobbl ero onncaHmsa"
KoHTponbHas paboTa no

30 Teme "MexaHun4yeckoe «Bunbnuoteka LJOK»
OBUXEHNEe N cnocobbl ero https://m.edso0.ru/7f416194
onncaHmng"

31 MepBbIn 3aKOH HbOTOHA. «bubnunoteka LIOK»
BekTop cunbl https://m.edso0.ru/7f416194

32 BTopon 3akoH HbloTOHa. «bubnunoteka LIOK»
PaBHogencTBylowas cuna https://m.edsoo.ru/7f416194

33 TpeTnn 3akoH HbloToHa. «Bubnuoteka LLJOK»
Cynepnosnuus cun https://m.edso0.ru/7f416194

«Bbnbnunoteka LIOK»

34 Cuna ynpyroctu. 3akoH Fyka https://m.edso0.ru/7f416194

35 PeweHne 3agay no teme «Bubnumoteka LJOK»
"Cwuna ynpyroctun" https://m.edso0.ru/7f416194
JTabopaTopHas paboTta
"ccneposaHne

36 3aBUCMMOCTU CUIbI «Bbnbnunoteka LIOK»
YyNpyrocTn, BO3HMKaLLLEN B https://m.edso0.ru/7f416194
NPYXWHe, OT CTeNeHn
aedopmMauum npyxuHs"

37 Cwvna TpeHus. «Bubnmoteka LJOK»
KoahpumuneHT TpeHus https://m.edso00.ru/7f416194

38 JTabopaTopHas paboTta «Bubnuoteka LIOK»

"OnpepeneHve

https://m.edso0.ru/7f416194
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Koa(ppuumeHTa TpeHus
CKOJIbXXEeHUs"

JTabopaTopHas paboTta
"ccneposaHue

«Bbnbnunoteka LIOK»

39 3aBUCMOCTY CUTIB! TREHWA https://m.edso0.ru/7f416194
CKOSbXXEeHUA OT CUIbl
HOpManbHOro gasneHnsa"

[BvxxeHune ten no
40 OKPY>XHOCTM Nofd AENCTBUEM «Bubnuoteka LIOK»
by AA https://m.edso0.ru/7f416194
HECKONbKUX cun

41 3akoH bepHynnu n «Bubnuoteka LJOK»
noabEMHas cuna Kpbina https://m.edso0.ru/7f416194
YPOK-KOH(hepeHLMs
"CoBpeMeHHbIe
netaTenbHble annaparThl,

42 cyda Ha noaBoAHbIX «bubnmnorteka LJOK»
KpbINbaX, aHTUKPbINO Ha https://m.edso0.ru/7f416194
CKOPOCTHbIX aBTOMOBUNSX.

[BmxxeHne noesna Ha
MarHMTHOM nogyLuke"

43 Cuna TsKecTn 1 3akoH «Bbnbnunoteka LIOK»
BCEMMPHOro TAroTeHusa https://m.edso0.ru/7f416194
[B1XeHue Ten BOKpyr

44 rpaBUTaLMOHHOIO LieHTpa. «Bbnbnunoteka LIOK»
MNepBasa kocMmuyeckasi https://m.edso0.ru/7f416194
CKOpOCTb

BbubnnoTteka LJOK

45 HeBecomocCTb 1 neperpysku ) HOK>

https://m.edso0.ru/7f416194
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PaBHOBecue matepuanbHoOm

«Bbnbnunoteka LIOK»

46 TO4Ku. ABCOMIOTHO TBEPA0E https://m.edso0.ru/7f416194
Teno
47 MomeHT cunbl. NpaBuno «bubnunoteka LIOK»
MOMEHTOB https://m.edso0.ru/7f416194
Ypok-uccrnegosaHue
48 “(gn e enelfvle eHTDA «bubnnoteka LJOK»
pea HERTP Y https://m.edso0.ru/7f416194
TSXKECTU PasnnyHbIX Ten
mnynbc Tena. MameHeHne
49 nmnyneca. AMnynsc cunbl. «bubnmoteka LLOK»
Ynpyroe n Heynpyroe https://m.edso00.ru/7f416194
B3aMMoaencTaune
50 3aKOHbl U3MEHEHUS U «Bbnbnunoteka LIOK»
COXpaHeHusa umnyrnbca https://m.edso0.ru/7f416194
51 PeakTnuBHOe OBUXEHME «Bubnmorera LIOK»
A https://m.edso0.ru/7f416194
PeweHune 3agay no teme
50 "3aKOH CoXpaHeHus «Bubnuoteka LIOK»
umMmnynbca. PeaktuBHoe https://m.edso00.ru/7f416194
OBWXeHune"
53 MexaHunyeckas paboTa n «bubnunoteka LIOK»
MOLLHOCTb https://m.edsoo0.ru/7f416194
PaboTa cunbl TKecTy,
54 Cunbl YNpYyrocTtu N cunbl «Bubnmoreka LIOK»
ynpy https://m.edso0.ru/7f416194
TpeHus
NabopaTtopHas paboTa
" parop P «bubnnoteka LJOK»
55 Onpegenexve paboTbl

CUInbl TPEHMS MpK

https://m.edso0.ru/7f416194
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paBHOMEPHOM OBWKEHUN
Tena no ropu3oHTanbHoOu
nosepxHocTtun"

«Bbnbnunoteka LIOK»

56 CBs3b 9Hepruun 1 paboTbl
P P https://m.edso0.ru/7f416194
JTabopaTopHas paboTta
"OnpegeneHve paboTbl
CUnbl YNpPYyrocTy npu
57 no,u,béylvl?;p 33 C P «Bbubnumoteka LLOK»
Mcnonbaosaﬁmem https://m.edso0.ru/7f416194
HEeNoOABWXHOIo n
noaswxHoro 6nokos"
58 MoTeHumnanbHasa aHeprus «Bubnnoteka LIOK»
https://m.edso00.ru/7f416194
KuHeTuyeckasa aHeprusi. EvG oK
59 Teopema 0 KUHETUYECKOM «Brbmmoreka LIOK»
SHEprN https://m.edso00.ru/7f416194
3aKOH N3MEHEHMUS 1 EvG oK
60 COXpaHEeHMss MeXaHN4YeCKoW «Bubmmoteka LIOK»
SHEpIAN https://m.edso00.ru/7f416194
PewweHue 3agay no teme
61 "3aKOHbl N3MEHEHNSA U «Bubnunoteka LIOK»
COXpaHeHNa MeXaHU4YeCKOMN https://m.edso0.ru/7f416194
aHeprun"
[MogroToBka K KOHTPONBHOM
62 paboTe no teme «Bubnunoteka LLJOK»

"B3anmopencTteue Ten.
3aKoHbI coxpaHeHnsa"

https://m.edsoo0.ru/7f416194
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KoHTponbHas paboTa no

«Bbnbnunoteka LIOK»

63 Teme "Bsaumonencrane Y ) https://m.edso00.ru/7f416194
Ten. 3akoHbl COXpaHeHns
KonebaTtenbHoe aABmxXeHue.

64 OCHOBHbIE XapaKTEPUCTUKN «Bbubnunoteka LLOK»
konebaHwuin: nepuoa, https://m.edso0.ru/7f416194
YacTtoTa, amnnuMTyga
MaTtemaTtnyeckumn u
NPY>XMHHbBIA MasiTHUKN.

JTabopaTopHas paboTta
65 "Mccnenosanme 05 «bubnmnoteka LJOK»
A ' https://m.edso0.ru/7f416194
3aBMCMMOCTU nepunoaa
KonebaHun rpysa Ha HATK OT
ONWHbI HUTKN"
JTabopaTopHas paboTta
"ccnepoBaHue
66 3aBMCUMOCTM nepuoaa 1 «Bubnmoteka LIOK»
N pvoa https://m.edso0.ru/7f416194
KonebaHunn NpyXMHHOTo
MasiTHMKa OT Macchl rpysa”
«Bbnbnunoteka LIOK»

67 l'apmMoHuyecive konebanus i https://m.edso0.ru/7f416194
JTabopaTtopHas paboTa

68 "N3mepeHne yckopeHus 1 «Bubnuorera LIOK»

P ycKop ! https://m.edso00.ru/7f416194
cBob6OAHOro NageHus
3aTyxatoLiue konebanHus.
69 Bbll-)ll eu:Hble konebaHus - «Bubnuoreka LIOK»
yxa ) https://m.edsoo0.ru/7f416194
Pe3oHaHc
20 lNpeBpaLwieHne aHeprum npu «Bubnumoteka LJOK»

konebaTtenbHOM ABUXEHUMN

https://m.edso0.ru/7f416194
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Ypok-nccnegosanue
"NpoBepka HeE3aBMCUMOCTH

«Bbnbnunoteka LIOK»

71 nepuopa KonedaHmit rpy3a, https://m.edso00.ru/7f416194
NOABELLEHHOrO K NeHTe, oT
mMaccebl rpysa”

79 MexaHunyeckne BOSHbI: «bubnunoteka LIOK»
npoaosibHblE U NonepeYHble https://m.edso0.ru/7f416194
CBolicTBa MexXaHU4YeCcKnx

73 BOJSH. [JNnHa BONHbI U «bubnunoteka LIOK»
CKOpPOCTb €€ https://m.edso0.ru/7f416194
pacnpocTpaHeHns
Ypok-uccnegosaHue
"HabnoaeHne

74 MHTEPCDEPEHLIMM 1 «bubnmnoteka LJOK»

PepeHL https://m.edso0.ru/7f416194
Andopakuum BOSH Ha
NoBEepPXHOCTU BoAbI"
Y pOK-KOH(hepeHLms

75 "MexaHun4yeckme BOSHbI B «Bnbnuoteka LJOK»
TBEPOOM Tene. https://m.edsoo.ru/7f416194
CenicMmmnyeckme BOIHbI"

76 3Byk. PacnpocTtpaHeHue un «Bbubnmoteka LLOK»
OTpa)keHne 3BykKa https://m.edso0.ru/7f416194

77 PelweHnune 3agay no teme «Bbnbnunoteka LIOK»

"3ByK" https://m.edso00.ru/7f416194
Ypok-uccrnenosaHve
"OKcnepuMeHTanbHoe
P «bubnmnoteka LJOK»
78 onpegeneHue rpaHuy,

4YacTOTbl CIbILLMMbIX
3BYKOBbIX kKonebaHummn"

https://m.edso0.ru/7f416194
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['(POMKOCTbL 3BYKa U BbICOTa

«Bbnbnunoteka LIOK»

79 TOHa. AKYCTUYECKUIN
a yetniec https://m.edso0.ru/7f416194
pe30oHaHc.
Ypok-uccrnegosaHue
80 "HabnogeHue n «Bbubnunoteka LIOK»
00BbSACHEHNE aKyCTUYECKOTO https://m.edso00.ru/7f416194
pe3oHaHca"
MHdppas3Byk 1 ynbTpasByk.
KoHdepeHuus
81 "I/Ic:z)nrl):sogaHme «Bnbnunoteka LIOK»
https://m.edso00.ru/7f416194
yrbTpasByka B
COBPEMEHHbIX TeXHOornax"
82 OrnekTpoMarHMTHoe nosne u «Bubnunoteka LIOK»
3NeKTpOMarHnUTHble BOJIHbI https://m.edsoo.ru/7f416194
83 CsoncTtsa «Bubnumoteka LJOK»
3MNeKTPOMarHUTHbIX BOJTH https://m.edso0.ru/7f416194
Ypok-koHpepeHuus "LLkana
3NEKTPOMAarHUTHbIX BOJTH.
Mcnonb3oBaHne
84 3MEKTPOMAarHMUTHbIX BOSIH «Bubnuorera LIOK»
. https://m.edso0.ru/7f416194
Ans COTOBOW CBSA3N.
Paguonokauus.
Kocmuyeckasa cBasb "
PeweHune 3apay Ha
85 onpegeneHne 4acTtoTbl U «bubnnorteka LJOK»

ONMNHbI SﬂeKTpOMaFHMTHOVI
BOJIHbI

https://m.edso0.ru/7f416194
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OrnekTpoMarHuTHas

«Bbnbnunoteka LIOK»

86 npupoaa caeta. CkopocTk https://m.edso0.ru/7f416194
cBeTa
BonHoBble cBONCTBA cBeTAa:
87 MHTEDPCHEPSHLIMS «Bbnbnunoteka LIOK»
ppepent https://m.edso00.ru/7f416194
Andopakums
JlyyeBasa mogens ceseTa U
88 reomeTpuyeckasi onTuka «Bubnvorexa LIOK»
P | https://m.edso00.ru/7f416194
NcTo4vHukm ceeTa
NpamonuHenHoe
89 :cn OCTpaHeHne cBeTa «Bubnuorexa LIOK»
P P P ’ https://m.edso0.ru/7f416194
3atmenuns CornHua 1 JyHbl
9 3aKoH oTpaXkeHusi cBeTa. «Bbubnuoteka LIOK»
lMnockoe 3epkarno https://m.edso0.ru/7f416194
lMocTpoeHmne nsobpaxxeHuin,
91 ChOPMUPOBAHHBIX «Bnbnunoteka LIOK»
pMnp https://m.edso00.ru/7f416194
3epkarnom
NMpenomneHune ceeTta. 3akoH
92 nperioMneHnsa ceeTa «Bubnmoteka LIOK»
P ) https://m.edso00.ru/7f416194
lMonHoe oTpaxeHue ceeTa.
JTabopaTtopHas paboTa
"ccnepgoBaHne
93 3aBUCUMOCTM yrna «Bbubnmoteka LLOK»

npenomneHnsa oT yrna
nageHusa cBeToBOro ny4va Ha
rpaHunue «BO3ayX-CTekro»"

https://m.edso0.ru/7f416194
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Ypok-nccnegosanue

«Bbnbnunoteka LIOK»

94 AHanu3 O6bﬂCHeHTe https://m.edso00.ru/7f416194
ONTUYECKOro Mupaxa
Ypok-koHbepeHUna
"cnonb3oBaHWe NOMHOro BuBnvoTexa LIOK
« »
95 BHYTPEHHETO OTpaKeHN. https://m.edso0.ru/7f416194
CBETOBOAbI,
OMTUKOBOJSTIOKOHHAs CBA3b"
. «bubnnoteka LJOK»
96 THsa, xon ny4en B nuH3e https://m.edso00.ru/7f416194
. «Bnbnunoteka LIOK»
97 Popmyna TOHKOM NH3b https://m.edso0.ru/7f416194
JTabopaTopHas paboTta
98 "OnpepgeneHne pokycHoro «bubnunoteka LIOK»
PacCTOSAHUSA U ONTUYECKOMN https://m.edso0.ru/7f416194
cunbl cobmpatoen nnH3b!"
MonyyeHune n3obpaxxeHun ¢ BuBnmorexa LIOK
o « »
99 ;Z“cﬂcoeu;z:;izgpjzfem v https://m.edso0.ru/7f416194
Ypok-koHbepeHUna
"MpuHUMN gencrena BuGnuoTera LIOK
«KDBUNOJTNOTEK »
100 Z)nmqecxwx npnbopos https://m.edso0.ru/7f416194
MMWKPOCKOM, TeNeckon,
doToannapar)"
(a3 kak onTuyeckasa
«Bbnbnunoteka LIOK»
101 CZCTe“giésnOM;OpyKOCTb v https://m.edso00.ru/7f416194
AanbH KOCTb
102 PaanoxeHune 6enoro ceeTa «Bbubnuoteka LIOK»

B cnekTp. OnbITbl HblOTOHA.

https://m.edso0.ru/7f416194
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CnoxeHune CcnekTpalibHbIX
LIBETOB. ﬂmcnepcwﬂ cBeTa

YPOK-NpakTuKym
"Habnoaexne u
06bSACHEHNE ONbITOB MO

«Bbnbnunoteka LIOK»

103 pa3noxeHuio Gernoro ceeta https://m.edso0.ru/7f416194
B cnekTp. [Nony4eHne
©enoro useta npu
CNOXXeHun uBeToB"
OnbiTbl Pe3epdopaa u
104 nnaHeTa Haﬂp?/IJO p2nb «Bubnvorexa LIOK»
P A https://m.edso00.ru/7f416194
atoma
Moctynatbl bopa. Mogenb
105 atoma bopa. VcnyckaHne un «Bubnvorexa LIOK»
pa. y https://m.edso0.ru/7f416194
NnornoLieHne cBeta aToOMOM.
106 KBaHTbI. JInHenyatble «Bubnumoteka LJOK»
CMeKTpbl https://m.edso0.ru/7f416194
Y pOK-NpakTUKym
107 "HabntoaeHne cnmnoLHbIX U «Bubnuoteka LIOK»
NMHEeNn4YaTbIX CNEKTPOB https://m.edso0.ru/7f416194
N3ny4eHns n ncrnyckaHusa"
108 PagonoaktnBHoCTb. Anbda-, «bubnunoteka LIOK»
beTa- n ramma-unsnyyeHuns https://m.edso00.ru/7f416194
CTpoeHune aTtomMHoro sigpa.
109 H FI:J'IOHHaFI Moaenb ® «Bubnmoreka LIOK»
y A https://m.edso00.ru/7f416194
aToMHOro agpa
110 PagvoakTmBHble «bubnmnorteka LJOK»

npespatueHms. N3otonol

https://m.edso0.ru/7f416194
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«Bbnbnunoteka LIOK»

111 Mepvoa nonypacnapa https://m.edso0.ru/7f416194
Ypok-koHbepeHUna
"[lenctBne pagnoakTUBHbIX
112 N3NyYeHUn Ha XunBble «bubnunoteka LIOK»
opraHuamebl. 3awmra ot https://m.edso00.ru/7f416194
pPagnoaKkTUBHOIO
nany4vexHus"
AnepHble peakunn. 3akoHbI
«Bnbnunoteka LIOK»
113 Cc:;iiHngﬂ 322;”J'OBOFO v https://m.edso0.ru/7f416194
M BOroO umcen
OHeprus cBA3N aTOMHbIX 56 LIOK
«DbUOJINOTEKAa »
114 :'D'ZS' CBsi3b Macch! v https://m.edsoo0.ru/7f416194
Heprum
PeweHune 3agay no teme BuGnuotexa LIOK
" « »
115 Qiifﬁ::liapﬂe;/:ium. https.//m.edso00.ru/7f416194
Peakunn cnHtesa n
116 enenus saep. ICTouHukn «Bubnvorera LIOK»
gHeprl/ll/l anlil,a 1 38830 https://m.edso00.ru/7f416194
YpOK-KOH(pepeHLUms
117 "HAnepHas aHepreTuka. «bubnunoteka LIOK»
Jkonormnyeckme npobremsol https://m.edso00.ru/7f416194
AAEepPHON aHepreTUkn"
[MogroToBka K KOHTPONBHOM
paboTe no teme
b K
118 "KonebaHus 1 BOMHbI. «Bubnvorexa LIOK»

CBeToBblE U KBAHTOBbIE
asneHua"

https://m.edso0.ru/7f416194
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KoHTponbHas paboTa no
Teme "KonebaHus 1 BOMHbI.

«Bbnbnunoteka LIOK»

119 CBeTOBbIE N KBAHTOBLIE https://m.edso0.ru/7f416194
saBrneHus"
PelueHne pacyeTHbIX MO
120 TeMe "MexaHuyeckoe «Bubnuotexa LIOK»
Y https://m.edso0.ru/7f416194
OBWXEHNe
PelueHne pacyeTHbIX U
121 KadeCcTBeHHbIX 3a4ay no «Bnbnunoteka LIOK»
Teme "B3amnmopencteue https://m.edsoo0.ru/7f416194
Ten"
PelueHne pacyeTHbIX U
122 KadeCcTBeHHbIX 3a4ay no «Bnbnunoteka LIOK»
Teme "3aKkoHbl COXpaHeHUsI https://m.eds00.ru/7f416194
3Heprnn un nmnyneca”
JTabopaTtopHbie paboTbl MO
123 Temer')‘Mefaqu:cme «Bubnmotexa LIOK»
) https://m.edso00.ru/7f416194
OBWXeEHNe
JTabopaTtopHbie paboTbl MO
124 TeMeF')'B3aE)4MO ep|7|CTBv|e «Bubnmotexa LIOK»
" A https://m.edso0.ru/7f416194
Ten
NabopaTtopHble paboTbl No
125 Temeen ochble P «Bbnbnunoteka LIOK»
P " https://m.edso0.ru/7f416194
MeXaHN3Mbl
PelueHne pacyeTHbIX U
P «bubnmnoteka LJOK»
126 Ka4yeCTBEHHbIX 3a4ay no

Teme "Tennosble npouecco!”

https://m.edso0.ru/7f416194
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PelueHne pacyeTHbIX U

«Bbnbnunoteka LIOK»

127 Kaqu,TBeHHbIX 3aﬁat-| no https://m.edso0.ru/7f416194
Teme "BnaxHocTb
PelueHne pacyeTHbIX U
128 KadeCcTBeHHbIX 3a4ay no «Bbnbnunoteka LIOK»
Teme "KIN[ TennoBbIx https://m.eds00.ru/7f416194
asuratenen”
PelueHne pacyeTHbIX U
129 KadeCcTBeHHbIX 3a4ay no «Bnbnunoteka LIOK»
Teme "3akoHbl MOCTOAHHOIO https://m.edso00.ru/7f416194
ToKa"
PelueHne pacyeTHbIX U
130 KadeCcTBeHHbIX 3a4ay no «Bnbnunoteka LIOK»
Teme "KIna https://m.edsoo0.ru/7f416194
3reKTpoyCcTaHOBOK"
JTabopaTtopHbie paboTbl MO
131 Teme F')'3aK(F;HbI I'IECTOFIHHOFO «Bubnmoreka LIOK»
., https://m.edso00.ru/7f416194
TOKa
132 JTabopaTtopHbie paboTbl MO «Bubnuoteka LIOK»
Teme "CBeToBble siBNeHns" https://m.edso0.ru/7f416194
Pabota ¢ Tekctamm no Teme
133 "3aKOoHbl COXpaHEHUS B «Bubnmoreka LIOK»
R P https://m.edso0.ru/7f416194
MeXaHuKe
134 Pabota ¢ Tekctamm no Teme «Bubnuoteka LIOK»
"Koneb6aHus 1 BonHbI" https://m.edso0.ru/7f416194
135 PaboTta c Tekctamum no Teme «Bbnbnunoteka LIOK»

"CBeToBble gaBneHna"

https://m.edso0.ru/7f416194
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PaboTta c TekcTamu no Teme

«Bbnbnunoteka LIOK»

136 KesaHTOBas n agepHas 1 i https://m.edso0.ru/7f416194
dunzmka"
OBLLEE KOJNMIMYECTBO YACOB 136 24.5

No rNMPOrrAMME
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NMPOBEPAEMbIE NMPEAMETHbIE PE3YJIbTATbl OCBOEHUA
OCHOBHOW OEPA30OBATENIbHOU MPOrPAMMbI OCHOBHOIO
OBLLEINO0 O6PA30OBAHUA

7 KINACC

Kon
npoBepsemMoro
pe3ynbTaTa

11

NMpoBepsieMble npeaMeTHbIe pe3yfibTaTbl OCBOEHUA
OCHOBHOM obpa3oBaTefibHOM NporpamMmbl OCHOBHOIO
obuwero o6pasoBaHus

McnoJib3oBaTb N3y4YEHHbIE NMOHATUA

1.2

1.3

1.4

pasnuyaTb SIBIEHMS MO ONMUCaAHWUIO NX XapaKTePHbIX CBOMUCTB U Ha
OCHOBE OfMbITOB, [OEMOHCTPUPYIOLLIMX [daHHOe U3nYeckoe
ABNeHne

pacno3HaBaTb NPOSIBNIEHNE WU3YyYEHHbIX (PUINYECKUX SIBMIEHUN B
oKpyXarowem mMupe, B TOM 4ucrne ¢uandeckne SBrneHuUs B
npupoge, npu 3TOM NEPEBOAUTb MNPaAKTUYECKYD 3adadvyy B
y4yebHylo, BbIOENATb CYLWECTBEHHbIE CBOWCTBA (NPU3HAKK)
doM3NYECKMX ABIIEHNN

OnuCbIBaTb U3yYEHHble CBOMCTBA Ten U (pusnyeckne sBreHus,
ncnonb3ysa uandeckue BenYMHbL, NMPU ONMUCaAHUU NPaBUITbHO
TpakToBaTb (PM3NYECKUA CMbICIT MCMOMNb3YyEMbIX BENUYUH, KX
obo3HayeHnss U eauHULbl (PU3NYECKUX BESIMYUH, HaXOoaWUTb
dopMyrbl, CBA3bIBAOLWME [OAHHYO (U3NYECKYHD BEMUYMHY C
Apyrmmn  BeNuYMHamK,  CTpouUTb  rpadukm N3YYEHHbIX
3aBMCMMOCTEN PU3NYECKMX BEMNYNH

1.5

XapaktepusoBaTb CBOWCTBa Ten, (QU3NYECKNe SABMEHUS U
npouecchbl, UCMOMb3ys W3yYeHHble 3aKOHbl, MpM 3TOM AaBaTb
CNOBECHYI0  (POPMYNMPOBKY 3akOHa W  3anucblBaTb  €ro
MaTeMaTUYeCKOe BblpaXKeHne

1.6

00BACHATE (bM3nYecKne sBNeHusl, NpoLecchbl N CBOMUCTBA Ten, B
TOM YUCIEe N B KOHTEKCTE CUTYauun NpakTMKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBIISATb NPUYNHHO-CMNEACTBEHHbIE CBA3U, CTPOUTb
006bsACHEHNEe M3 1 — 2 forMyeckmnx Lwaros ¢ onopor Ha 1 — 2
N3YYeHHbIX CBOMCTBA (PU3NYECKUX SABIEHUN, (PU3NYECKMX 3aKOHa
U1 3aKOHOMEPHOCTH

1.7

pelwaTtb pacy€THble 3aa4uM B 1 — 2 4ENCTBUSA, UCMOSNb3YH 3aKOHbI
n hopmynbl, cBA3biBaOWME PUNYECKME BESTMYMHBI: HA OCHOBE
aHanusa ycrnoBmsa 3ajadu  3anucbliBaTb KpaTKoe ycroswue,
NoAcCTaBNATb (puanmyeckne BeNMYMHbI B OOPMYIbl U NPOBOAUTL
pacyéTbl, HaxoQuUTb CrpaBOYHble OaHHble, Heobxoaumbie Ans




pelleHns 3agay, OLeHMBaTb pPearniMCTUYHOCTb  MOSTyYeHHOM
du3nyecKon BENNYMHBI

1.8

pacrnosHaBaTb NPobneMbl, KOTOPbIE MOXHO PEeLUNTb NPY MOMOLLU
du3nyecknx MeToaoB, B OMNUCAHWM WUCCMEAOBaHWUsS BblAENATb
nposepsieMoe npeanonoxeHne  (rmnortesy), pasnuyatb WU
WMHTEPNPETMPOBATbL MOMYYEHHbIA pe3ynbTaTt, HAXOAUTb OLWNGKM B
Xofe onbiTa, AenaTtb BbIBOAbI NO €ro pesynbtatam

1.9

NPOBOANTL ONbITbl MO HabMAEHNIO (PU3NYECKUX SABMIEHUI UMK
dm3n4ecknx CBOUCTB Ten:. opMynuposaTb MNpoBepsieMble
npeanonoXxeHus, cobupatb YCTAHOBKY W3 MNPeanoXeHHOro
obopyaoBaHus, 3anucbiBaTb X0 oOnbiTa U opMynupoBaTb
BbIBOAbI

1.10

1.11

BbIMOJSTHATbL NPSMble U3MEPEHUSA C UCNOSIb30BaHMEM aHaNOroBbIX
N undpoBbIX NpuMbopoB, 3anucbiBaTb MNokasaHus NpubopoB C
Y4ETOM 3a4aHHON abCONTHOM NOrPELLHOCTN N3MEPEHUN

NPOBOAMTb WCCNEAOBaHME 3aBUCUMOCTU OAHOW (pU3NYECKON
BENUYMHbI OT APYrol C WUCMONb30BaHUEM MPSIMbIX U3MEPEHWUHN,
yyacTBoBaTb B MfaHMpoBaHUM y4ebHOro  uvccregoBaHus,
cobupatb yCTaHOBKY W BbINOMHATL UW3MEPEHUs, crneays
npeasioXXeHHoMy nnaHy, MKCUMpoBaTb pe3ynbTaTbl Nosy4YeHHON
3aBMCUMOCTU (PUINYECKMX BENWYMH B BUAE NPeaSIoXKEeHHbIX
Tabnuu © rpacukoB, pgenatb BbIBOAbI MO  pe3ynbTartam
nccrnegoBaHus

1.12

NPOBOAMNTL KOCBEHHbIE M3MEPEHUS (PU3NYECKMX BENUYMH, crieays
npensioXKeHHOM  MHCTPYKUUWU: MNPU  BbINOSHEHUM  U3MEPEHWUN
cobupaTb IKCNepMMEHTarbHyl0 YCTAHOBKY W  BblYUCHATb
3Ha4YeHMe NCKOMOW BENUYUHDI

1.13

1.14

1.15

cobniogaTtb npaBuna TEXHUKM ©Ge3onacHocT npu pabote cC
nabopaTtopHbiM 060pyaOoBaHNEM

yKasblBaTb MNPUHUMNbI OENCTBMS NpPUOOPOB N TEXHUYECKUX
YCTPOWCTB, XapakTepus3oBaTb MPUHUMMNbI OENCTBUS M3YYEHHbIX
NpnBOPOB N TEXHUYECKUX YCTPOMUCTB C MOMOLLBIO UX ONUCAHUS,
UCronb3ya 3HaHWS O CBOWCTBaxX (U3MYECKUX SBIIEHUA U
HeobxoamMble bM3nYeCKNE 3aKOHbI N 3aKOHOMEPHOCTU
npMBOANTL NPUMEPbl (HaxoaAUTb WHGOPMaLMIO O npumepax)
NPaKTUYEeCKOro  UCNonb3oBaHMs  (PU3MYECKMX  3HAHUAN B
NnoBCEOHEBHOW XM3HM ana obecnedeHna 6Ge3onacHOCTU npwm
obpaweHun ¢ npubopamm N TEXHUYECKMMWU YCTPOMUCTBaMW,
COXpaHeHnNss 300poBbA M COGMIOAEHUST HOPM  3KOSIOrMYeCcKoro
noBedeHUs B OKpyXatoLlen cpege

1.16

OCYLLECTBNATb OTOOP NCTOYHMKOB MHpopMaumm B ceT IHTepHeT
B COOTBETCTBMM C 3a4aHHbIM MOMCKOBbLIM 3anpoCoOM, Ha OCHOBE




NUMEIOLLMXCS 3HAHWUIA U NYTEM CPaBHEHUSI PasfMYHbIX UCTOYHMKOB
BblOENSATb NHGOpMaLMIO, koTopast ABNsieTCS
NPOTUBOPEYNBOMMIIN MOXKET OblTb HEOCTOBEPHOW

1.17

ncnonb3oBaThb npu BbINOJSTHEHUU y4eOHbIX 3agaHun
Hay4YHOMOMYyNAPHYI0 nuTepatypy (usnyeckoro coaepxxaHus,
crpaBoYHble MaTtepuansbl, pecypcbl cetu WHTepHeT, Bnagetb
npuémamm  KOHCMEKTUPOBaHWUS  TekcTa, npeobpasoBaHuns
WHOpMaLUKM U3 OOHOW 3HAKOBOW CUCTEMbI B APYrytO

1.18

1.19

co3gaBaTb COOBCTBEHHble KpaTKMe MUCbMEHHbIE W YCTHblEe
coobuleHnss Ha ocHoBe 2 — 3 WCTOYHMKOB MHGOpMaLmm
u3n4eckoro cogepxaHusa, B TOM u4ucne nybrvyHo p[enatb
KpaTkne coobuleHns o pesynbTatax MpPOeKToB WNn y4ebHbIX
nccrnegoBaHnn, Npy 3TOM rPaMOTHO MCMONb30BaTh U3YYEHHbIN
NOHATUMHBLIM  annapat  Kypca  U3UKW,  COMNPOBOXAATb
BbICTYMEHNe npeseHTaumen

Npu  BbIMNOMIHEHUN  y4EOBHbLIX MNPOEKTOB W  UCCNenoBaHWi
pacnpegenstb 0643aHHOCTM B rpynne B COOTBETCTBUM C
NOCTaBMEHHbIMX 3a4adamMu, cneguTb 3a BbINOMHEHMEM nnaHa
OENCTBUW, afekBaTHO oOueHMBaTb COOCTBEHHbIN BKMag B
AeATenbHOCTb  rpynnbl,  BbICTpaMBaTb  KOMMYHUKaTUBHOE
B3aMMOAENCTBME, YYNTbIBAss MHEHME OKPYXXaroLMX
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MpoBepsieMble NpeagMeTHbIE pe3ylibTaTbl OCBOEHUSA
OCHOBHOM obpa3oBaTenibHOM NpPorpamMmmbl OCHOBHOIO
ob6Lero o6pasoBaHus

MCcnosb3oBaTb NMNOHATUA

1.2

pasnuyaTb SIBIEHMS MO ONMUCaAHWUI0 X XapaKTePHbIX CBOMCTB U Ha
OCHOBE OMbITOB, [OEMOHCTPUPYIOLIMX [daHHOe U3nyeckoe
aBneHue

1.3

pacno3HaBaTb NPOSIBNIEHME M3YYEHHbIX (PU3NYECKUX SBMEHUA B
OKpyXawweM Mupe, B TOM u4ucrne dusndeckne sBrneHUs B
npupoae, npu 3STOM NEpPeBOAMTb MNPaKTUYECKYy 3agadvy B
y4yebHylo, BblOENATb CyLEeCTBEHHble CBOWCTBa (MpU3HaKW)
don3nYecKmx siBNeHNN

1.4

onucbiBaTb U3y4YeHHbIe cBOMCTBa Ten u C*)VI3VI‘-IGCKVI€ ABJ1IEHUA,
ncnosb3y4d qamsmqecme BeIrMM4nHbI, Npun onmcaHunm npaBuiibHO
TPaKTOBaTb (bVI3VI‘-IeCKI/IIZ CMbICIT  MCNOJIb3yeMbIX BEJIN4UH,
obo3HayeHnss n eguHULbI (bI/ISI/I‘-IeCKVIX BeJIM4YMH, HaxoOuTb
(*)OpMyJ'IbI, CBA3blBawWMe AOaHHYHO (bl/l3|/1‘-IeCKyI-0 BE€JNMMYNHY C




apyrmmu BENMYMHaMu, CTPOUTb rpadomkm N3YYEeHHbIX
3aBMCMMOCTEN PU3NYECKUX BENNYNH

15

XapaktepusoBaTb CBOWCTBa Ten, @U3NYEcCKne SABMEHUs U
npouecchbl, UCMOSb3ys U3yYeHHble 3aKOHbl, MpuM 3TOM AaBaTb
CNOBECHYI0  (POPMYNMPOBKY 3akKOHa W  3anucbiBaTb  €ro
MaTeMaTnyeCcKoe BblpaXKeHue

1.6

06BACHATL (hM3mMyeckne npouecchl M CBOMCTBA Ter, B TOM Yucre
MW B KOHTEKCTE CuUTyauum  NpakTUKO-OPUEHTUPOBAHHOIO
Xapakrepa: BbIABNSATb NPUYUHHO-CNEACTBEHHbIE CBSA3M, CTPOUTb
obbsAcHeHne 13 1 — 2 norMyeckmx Lwaros ¢ nomouibo 1 — 2
N3YYEHHbIX CBONCTBA PU3NYECKUX SABMNEHUN, PU3NYECKMX 3aKOHa
NI 3aKOHOMEPHOCTH

1.7

pelwaTtb pacy€THbIe 3a4a4m B 2 — 3 4ENCTBUSA, UCMOSb3YH 3aKOHbI
n opmynbl, CBA3biBaOLWMNE (PU3NYECKNE BESIMYUHLI: HA OCHOBE
aHanmMsa YCnoBusi 3adayM 3anucbiBaTb KpaTkoe YCroBME,
BbISIBMSATb HEQOCTATOK AaHHbIX ANS pelleHns 3agayn, BblibupaTtb
3aKOHbI U hopMyIibl, HeoBXxoauMMble ONs €€ peLueHus], MPOBOANTb
pacyé€Tbl W cpaBHMBATb MOSlydYEeHHOEe 3HayeHue QU3ndYeckon
BENNYMHBbI C U3BECTHBLIMWU AAHHBLIMU

1.8

pacno3HaBaTb NpobremMbl, KOTOPblIE MOXHO PELUNTL NMPY NOMOLLM
dm3nyecknx MeToAOoB, WCMOMb3ysi ONUcaHWe WuccrnenoBaHus,
BblAENSATb  MpPOBEpsSiEMOe npeanonoxexue, oLeHMBaTb
NpaBUMbHOCTb MOpsiAka NPOBEAEHUs MCCredoBaHUs, Aenatb
BbIBOAbI

1.9

NPOBOANTL ONbITbl MO HAGMAEHNIO (PU3MYECKUX SABMEHUIA UMK
dm3n4ecknx CBOUCTB Ten:. opmMynupoBatb nNpoBepsemMble
npeanonoXxeHusi, cobupaTtb YCTAHOBKY W3 NpenrioKeHHOro
obopyaoBaHus, onucbiBaTb Xo4 onblita U dopMmynupoBaTb
BbIBOAbI

1.10

BbINOJIHATL NPsIMblE M3MEPEHMS C UCMONIb30BAHMEM aHANOroBbIX
npnbopoB ” JaTyMKoB UINYECKMX BENUYMH, CPaBHMBATb
pesynbTtatbl W3MEPEHUA C YYETOM 3afaHHOM abContoTHOW
NMOrpeLLHOCTH

1.11

npoBOAUTbL WCCnedoBaHWe 3aBUCUMOCTUM OOHOM  (PU3NYECKOMn
BESIMYUHbI OT APYrorM C UCMOSMb30BaHWEM MPAMbIX U3MEPEHUMN:
nraHMpoBaTh UccnegosaHme, cobupaTtb YCTAaHOBKY U BbIMOMHATb
N3MepeHns, cnegysa npeanoXeHHoMy nnaHy, dQUKcMpoBaTb
pesynbTaTtbl MOSlyYEHHOM 3aBMCUMOCTM B Buae Tabnuy wu
rpadgukoB, AenaTtb BbiBOAbI NO pe3ynbTaTaM UccrnegoBaHus

1.12

npoBOoONTb KOCBEHHbIE U3MEpPEeHUA CbVI3I/I‘-IeCKI/IX BEeINNYUNH:
nnaHnpoBatb U3MEPEHUA, CO6I/IpaTb SKCNEPUMEHTAalIbHYHO
YCTaHOBKY, crneayq I'IpGLU'IO)KGHHOﬁ MHCTPYKUMN, N BbIHUCNATb
3Ha4vYeHune Belin4nHbl




1.13

cobnogatb npasBuna TEXHUKM ©e3onacHocTn npu paboTte C
nabopartopHbiM 06opyaoBaHnem

1.14

XapaktepusoBaTb NPUHLNMNBI OENCTBUS U3YYEHHbIX NPUOOPOB 1
TEXHUYECKMX YCTPOWMCTB C OMOPOM Ha MX ONUCaHUA, UCNOMb3ys
3HaHMS O CBOWMCTBax (U3NYECKMX SBMEHMA U Heobxoaumble
dom3nyeckme 3aKkoHOMEPHOCTU

1.15

pacrno3HaBaTb  MNPOCTble  TeXHWYEeCcKMe  yCTpoucTBa MU
n3MepuTenbHble NPMOOPbLI MO CXeMaMm U CXemMaTUYHbIM PUCYHKaM,
COCTaBMATb CXEMbIl 3NEKTPUYECKMX Lienewn ¢ nocrneaoBaTerbHbIM
1 napannenbHbiM COeAUHEHNEM 3NTIEMEHTOB, pa3nnyas yCroBHble
0603HaYeHNs1 ANEeMEHTOB NEKTPUYECKUX Lienen

1.16

NpMBOANTE NpUMEPbl (HaXOAUTb WHGOPMaUUIO O npumepax)
NPaKTUYECKOro  UCMNoNb30BaHUA  PU3NYECKMX  3HaAHUMKW B
NoBCEAHEBHOM >XM3HM AOns obecneyeHuss 6e3onacHOCTU npwu
obpalleHnn ¢ npubopamMnm M TEXHUYECKMMWU YCTPOMCTBAMM,
COXpaHeHNs 300poBbA U COBGMIOAEHUST HOPM  3KOSIOrMYeCcKoro
noBeaeHWs1 B OKpY>KaloLLen cpefe

1.17

OCYLLECTBNATb NOUCK MHGOPMaLUM dnU3NYeCcKoro cogepXxaHus B
ceTu VIHTepHeT, Ha OCHOBE MWMEILNXCA 3HAHUM U NYTEM
CpaBHeHns OOMNONHUTENBbHBIX NCTOYHMKOB BblAenATb
WMHopMauuio, KoTopas SABNAETCA NPOTUBOPEYMBON UMU MOXET
OblTb HE4OCTOBEPHON

1.18

NCcnonb3oBaTb NPU BbINOMHEHUM Y4YeBHbIX 3ajaHuMr Hay4vHO-
nonynspHyLo nuteparypy dusnyeckoro coaepxaHus,
crnpaBoYHble MaTtepuanbl, pecypcbl cetn WHTepHeT; Bnagetb
npuémamum  KOHCMEKTUPOBaHUS  TekcTa, npeobpasoBaHus
WHOpMaLUKM U3 OAHOWN 3HAKOBOW CUCTEMbI B APYrytO

1.19

co3gaBaTb COOCTBEHHbIE TMUCbMEHHbLIE W KpaTKMe YCTHble
coobuieHus, 0606wan nHpopMaunto N3 HECKONBbKUX MCTOYHNKOB
P13MYECKOro coaepkaHusi, B TOM Yncne nybnmyHo npeacraBnsaThb
pesynbTaTbl NPOEKTHON UM UccnenoBaTeNbCKOM OeATENbHOCTH,
npy 9TOM TPaMOTHO WCNOMb30BaTb W3YYEHHbIA MOHATUNHbLIV
annapat  kypca  U3UKW, COMPOBOXAATb  BbICTYMNNEHUE
npeseHTaumen

1.20

NPy  BbINOMHEHUM  Y4eOHbIX MPOEKTOB W  MCcneaoBaHui
dum3nyecknx NpoLeccoB pacrnpenensts 0653aHHOCTU B rpynne B
COOTBETCTBUM C MOCTaBMEHHbIMW 3agadamu, cneautb 3a
BbIMOMTHEHMEM MNNnaHa [OeWcTBUA U KOPPEKTMpoBaTb  €ro,
afeKBaTHO OLieHMBaTb COOCTBEHHbI BKNag B OEATENbHOCTb
rpynnbl, BbICTpauMBaTb KOMMYHMKaTUBHOE B3auMoOOENCTBME,
NPOSIBIISii TOTOBHOCTb pa3peluaTb KOH(MKTI
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1.2

NMpoBepsieMble NnpegMeTHbIe pe3yfbTaTbl OCBOEHUA
OCHOBHOM OGpa3oBaTesibHOM NPOrpaMmmMbl OCHOBHOIO
obwero obpasoBaHun

McnoJsib3oBaTb N3y4YEHHbIE NMOHATUA

pa3findaTtb ABJIEHUA MO OMNCAHUIO NX XapaKTEePHbIX CBOWCTB U Ha
OCHOBE OnbITOB, OEMOHCTpMpyrRLWKNX OaHHOEe (*)I/I3I/|‘-I€CKO€
ABJrieHne

1.3

pacnosHaBaTb MPOSABIIEHNE U3YYEHHbIX (PU3NYECKMX ABMEHUN B
oKpyxarwwem Mupe, B TOM uucre usmyeckme SBMNeHUs B
npupoge, npu 3TOM MNEPeBOAUTb MPaKTUYECKyo 3ajJady B
y4yeOHyo, BblOENATb CYLWEeCTBEHHble CBOWCTBa (MPU3HaKW)
PU3N4EeCKnX ABNeHUm

1.4

15

1.6

1.7

1.8

ONUCbIBaTb MU3YYEeHHble CBOWCTBA Ten U U3NYeckme sBeHUus,
ncnonb3ys uanyeckme BeNUYUHbBI, NPU ONUCAHUN NPaBUITbHO
TpakToBaTb (U3MYECKUA CMbICIST  UCMNOSIb3YEMbIX  BENUYUH,
obo3HayeHnss U eauHULbl (PU3NYECKUX BESIMMUH, HaXOoauUTb
dopMynbl, CBA3bIBaKOWME [OaHHY (PU3NYECKYHD BENUYMHY C
ApyrmMmu  BenuuMHamu,  CTPOUTb  Fpaukm  MU3YYeHHbIX
3aBMCMMOCTEN (PU3NYECKMX BENNYNH

Xapakrtepni3oBaTtb cBomcTtBa Ten, (*)I/I3I/I‘-IeCKMe ABNeHna w
npouecchbl, UCMNOJNIb3yA WU3Yy4YEeHHbl€ 3aKOHbl, MNMpU 3TOM [OaBaTb
CInOBECHYHO (*)OpMyJ'II/IDOBKy 3adakOHa W 3anncbiBatb ero
MaTemMaTn4ecKoe BbipaxeHne

00bACHATL (husmyeckne Npoueccbl U CBOMUCTBA TES, B TOM 4YuUCne
MW B  KOHTEKCTE CuUTyauuin  NpakTUKO-OPUEHTMPOBAHHOIO
Xapaktepa: BblsiBNATb NPUYMHHO-CNEACTBEHHbIE CBA3WN, CTPOUTb
obbsicHeHNe n3 2 — 3 NOrM4yeckMx Laros ¢ nomoulbo 2 — 3
N3YYEeHHbIX CBOMCTBA PU3NYECKUX SIBMEHN, (DU3NYECKMUX 3aKOHa
NN 3aKOHOMEPHOCTHN

pewaTb pacy€THble 3agaun (onupatrowmecs Ha cuctemy m3 2 — 3
YpPaBHEHUN), UCNONb3ysi 3aKOoHbl W (OOPMYynbl, CBA3bIBaOLLME
m3myeckme BenUYMHbI: Ha OCHOBE aHanusa YCroBusi 3agayv
3anucbiBaTb KpaTKoe YCroBMEe, BbISIBMSATb HedocTalowme wunu
M3ObLITOYHbIE OaHHble, BbIOMpaTb 3akOHbl WU OPMYIbI,
HeobxoaMMmble ONsi PELLEHUs, NPOBOAUTb pacyéTbl U OLEHMBATb
peanuCcTUYHOCTb NOSTYYEHHOrO 3Ha4YeHUs1 (PU3NYECKON BENNYNHDI
pacno3HaBaTb NPobnemMsbl, KOTOPblE MOXHO PELUMTb NPY MOMOLLIN

CpI/ISW-IGCKVIX MeTodoB, WCNoNb3yA oOnncaHne unccrieagoBaHnA,
BblOENATb nposepAaemMoe npeanonoxexHune, oueHnBaTb




npaBusiIbHOCTb MopAAKa nMnpoBegeHnda wuccnengoBaHuUd, Aenatb
BbIBOAbl, UHTEPNPETUPOBATbL PE3YyIibTaThl HaGMOAEHUIN 1 ONbITOB

1.9

NpOBOAUTb OMNbITbl MO HAGMIOAEHNIO (DU3NYECKMX SBMEHUA UMK
U3MYECKNX CBOMCTB TEN: CaMOCTOATENBHO cObUpaTh YCTaHOBKY
13 n3bbITOYHOro Habopa obopyLOBaHMS, ONUCLIBATL XOA4 ONbiTa U
ero pesynbTaTtbl, POPMyNNPOBaThb BbIBOAbI

1.10

1.11

NpoBOANTbL MpU HEOBXOOUMOCTU Cepuro MPSMbIX U3MEPEHUN,
onpeaensini  CpegHee  3HA4YeHWe  U3MEPSEMON  BENUYMHBI
(cbokycHoe paccTosiHne cobupatowien NnnH3bl), 000CHOBbLIBATb
BbI6Op crnocoba namepeHus (MamepuTenbHoOro npubopa)

npoBoanTb nccriegosaHne 3aBUCMMOCTEN (bVISI/I‘-IeCKI/IX BEJIUYNH C

NCrnonb30BaHNEM NPAMbIX N3MepeHui: nraHMpoBaTtb
uccnegoBaHne,  CaMOCTOATENbHO — cobupaTb  YCTaHOBKY,
domkcupoBaTtb pesynbTaThl noslydeHHoMn 3aBMCMMOCTH

dusnyecknx BenuuMH B Buae Tabnuum rpadukoB, genaTb
BbIBOAbI NO pe3yrbTaTaM UccrenoBaHus

1.12

NPOBOAUTbL KOCBEHHbIE U3MEpPEeHUs (PU3MYECKUX BESIUYUH:
nnaHnMpoBaTb UM3MepeHusi, cobupatb  IKCNEepUMEHTaNbHYIO
YCTAHOBKY W BbIMOMHATL WU3MEpeHus, crnegys npensioxXeHHOM
WHCTPYKLMM, BbIYUCIIATE 3HAYEeHNe BENUYMHbI U aHann3npoBaTb
NnofnyyYeHHble pesynbTaTbl C YYETOM 3a4aHHOM MNOrPeLIHOCTU
n3MepeHni

1.13

1.14

1.15

1.16

1.17

cobnogaTtb npaBwuna TEXHUKM ©Ge3onacHocT npu pabote cC
nabopaTtopHbiM 060pyaOoBaHNEM

pasnuyaTb OCHOBHble MPU3HAKNM  U3YYEHHbIX  PUINYECKUX
mMoaenen: martepuanbHas Todyka, abcomniTHO TBEpAoe Tero,
TOYEYHbI MCTOYHMK CBETa, Ny4, TOHKas NWH3a, NraHeTapHas
MoAenb aToma, HyKrNnoHHasi Mofernb aTOMHOro siapa

XapakTepusoBaTb MNPUHLUMNBI OENCTBUS U3YYEHHbIX NPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOPOM Ha UX ONUCaHWUA, UCNOMb3ys
3HaHUA O cBoOWCTBax (OM3NYECKMX HABNEHMA M Heobxogumble
Jon3nyeckme 3akOHOMEPHOCTH

MCNonb3oBaTb CXEMbl W CXEeMaTUYHbIE PUCYHKN WN3YYEHHbIX
TEXHUYECKMX  YCTPOMCTB, M3MEpUTENbHbIX  MNpUMOOpPOB U
TEXHOMOrMYeckMx  MpOLECCOB  MpUM  pelieHun  y4yebHo-
NpakTU4YecKUX 3agay, OMNTUYECKMe CXeMbl ANA MOCTPOeHUs
n3obpaxkeHnn B NSIOCKOM 3epkare 1 cobmpatroLien nuHae

NpMBOANTL NPUMEPbI (HaxoAUTb WHGOPMaUUIO O npumepax)
NPaKTU4YECKOro  MUCMONb30BaHUA  (OU3NYECKNX  3HAHUM B
NOBCEAHEBHOM XM3HM AOnst obecneyeHust 6e3onacHOCTU npwu
obGpaweHun ¢ npubopamMmm N TEXHUYECKMMWU YCTPOMUCTBAMMW,




COXpaHeHUs 340poBbsS W COOMOAEHUS HOPM 3KOJOrMYECKOro
NMoBeAEHUs B OKpYXKaloLLen cpeae

1.18

OCYLLECTBNATb MOUCK MHGOPMaLUMK U3NYECKOro coaepXaHns B
cetn VIHTepHeT, caMOCTOATENbHO (OPMYNNPYA MOUCKOBLIN
3anpoc, HaxoauTb NyTU  onpefdeneHns  OOCTOBEPHOCTU
nonyyeHHOM WHGOPMAaUUM Ha OCHOBE MMEKLLUMXCA 3HAHUN U
AO0MNOJSTHUTENBbHbBIX NCTOYHUKOB

1.19

ncnonb3oBaTb NPU BbINOMHEHUU Y4YebHbIX 3af4aHuMn Hay4yHo-
nonynspHyto nnteparypy dunsnyeckoro coaepxaHus,
crpaBoYHble MaTtepuansbl, pecypcbl cetu WHTepHeT; Bnagetb
npuémamm  KOHCMEKTUPOBaHWUS  TekcTa, npeobpasoBaHus
MHOpPMaLUUKM U3 OOHOWN 3HAKOBOW CUCTEMbI B APYrytO

1.20

co3gaBaTb COOCTBEHHbIE MUCbMEHHbLIE N YCTHbIE COODLLEHMSA Ha
OCHOBE MHMOPMaLMM N3 HECKONMbKUX UCTOYHUKOB (PUINYECKOTO
copepxaHusa, nybnuyHo npenctaBnAaATb pesynbTaTbl NPOEKTHOW
NN nccrnenoBaTenbCKOW AEATENbHOCTM, MpUM 3TOM PaAMOTHO
MCNonb3oBaTb W3YyYEHHbIN MOHATUMIHBLIM annapaT Wu3y4Yaemoro
pasgena u3nk1u n CoONpoBOXAaTh BbICTYNNEHNE Npe3eHTaunen ¢
Y4ETOM 0COBEHHOCTEN ayaAnTOpUN CBEPCTHUKOB

1.21

NPy  BbINOMHEHUM  Y4eOHbIX MPOEKTOB U  UCcreaoBaHWi
dmanyecknx npoLeccoB pacnpenensts 06s3aHHOCTA B rpynne B
COOTBETCTBUM C MOCTaBMEHHbIMW 3agadamu, Ccneautb 3a
BbIMOMTHEHMEM MNNnaHa [OEelcTBUA U KOPPEKTUpoBaTb  €ro,
afeKkBaTHO OLEeHMBaTb COOCTBEHHbI BKNag B [OESTENbHOCTb
rpynnbl, BbICTpauMBaTb KOMMYHMKaTUBHOE B3auMoAeNcTBue,
NPOSIBIISisi TOTOBHOCTb pa3peluaTb KOH(MKTI




NMPOBEPAEMbIE 3JIEMEHTbI COOEPXAHUA

7 KINACC

Kon Kon
pasgena anemeHTa

HDOBepﬂeMble dNieMeHTbl coaepXXaHus

®U3NKA U EE POJIb B MO3HAHMK OKPYXAIOLEO MUPA

11

1.2

1.4

dusmka — Hayka O npupoge. SBNeHUs NpUPOAbI.
dusnyeckne SBNEHUS: MexaHu4veckue, TennoBble,
3MeKTpUYeckne, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE

dunsnyeckne BenuUUHbL. MN3mepeHne  puanyecknx
BENMYUH.  Pusmyeckme npubopbl. [lorpelHocTb
namepeHnn. MexxgyHapogHasa cuctema eanHuLy

EcTecTBeHHOHay4HbIM MeTof NO3HaHWs: HabnogeHue,
NoCTaHOBKa Hay4YHOro BOMpoca, BblABMXXEHMNE MMNOTES,
3KCNEepMMEHT MO MpoBepke runotes, obObACHEeHMe
HabngaemMoro ABneHus

OnuncaHune unsndeckmx BEHNn C NOMOLLbIO Mogenen

15

MpakTnyeckne paboThi:
M3mepeHune pacCcTosiHUN.
N3mepeHne ob6bEma XnaKocTu 1 TBEPAOro Tena.
OnpepneneHve pasMmepoB Marblx Ten.
N3mepeHune TemnepaTypbl npu nomMoLLm
XMOKOCTHOrO TEpMOMETpa U JaTymka TemnepaTtypbl

2.1

2.2

NMEPBOHAYAIIbHbLIE CBEAEHNA O CTPOEHM BELLECTBA

CTpoeHue BewlecTBa: aTtoOMbl WU MOMEKynbl, WX
pasmepbl.  OnbiTbl, [[OKasblBawWue  ANCKPETHoe
CTpOeHue BellecTBa

[BwxeHne 4yactuy BewlectBa. CBA3b CKOPOCTU
OBWXEHUa Yyactuy C  Temnepartypon. bpoyHoBckoe
OBWXeHue, anddyauns

2.3

B3anmogencTeune yacTtul, BeLlecTBa: NPUTAXEHUNE n
oTTanknBaHme

2.4

ArperatHble COCTOSIHUSI BELLECTBA: CTPOEHMe
rasoB, XWOKOCTEWN U TBEPAbIX (KPUCTaNMYeckunx) Ten.
B3anmocBsisab Mexay CBOMCTBaMU BELLECTB B pPasHbIX
arperaTHbIX COCTOSIHUAX U MX aTOMHO-MONEKYMSPHbIM
CTPOEHMEM

2.5

OcobeHHOCTK arperaTHbIX COCTOSIHUI BOAbI




MpakTnyeckne paboTol:
OueHka amameTpa atomMa MeTOAOM psidoB (C
ncrnonb3oBaHnem doTtorpadun).
2.6 OnbIThl N0 HabnAEHNO TENSIOBOrO pacLUnMpeHns
rasos.
OnbiTbl N0  OBOHapyXXeHuU  OENCTBUS  CUN
MOJIEKYNSIPHOIO NPUTSXXEHUS

OBVIKEHWVE U BBAMUMOAEWNCTBUE TEN

MexaHun4yeckoe OBWXeHune. PaBHOMepHOe "

3.1 HepaBHOMEpPHOE ABWXEHME
CKopoCTb. CpenHsis CKOPOCTb npu
3.2 HEepaBHOMEPHOM [ABWXKEHUU. PacyéT nytm u BpeMeHM
ABVXKEHUS

ABneHve nHepumn. 3akoH uHepumn. Baanmogencreme
3.3 Ten Kak Nnpu4MHa U3MEHEHUS CKOPOCTU OBMXEHUA Ten.
Macca kak mepa MHepTHOCTM Tena

MnoTHocTb BewectBa. CBA3b  NMNOTHOCTU C

3.4 .
KOnmM4yeCcTBOM MOJIEKYI B eAnHuLe obbéma BellecTBa

3.5 Cwuna kak xapakTepucTuka B3anMoaencTams Ten

Cwuna ynpyroctm n 3akoH [yka. VamepeHue curnbl C
NMOMOLLbIO ANHaMoMeTpa

3.6

fABneHue TAroteHna u cuna Tsbkectn. Cwuna

3.7
TSHKEeCTU Ha apyrux nnaHetax. Bec tena. HeBecomocTb

Cuna TPEHUA. TpeHme CKOJIbXEeHUA N TPpEeHUEe MNOKOA.

3.8
TpeHune B Npupoae N TEXHUKe

CnoxeHve cun, HanpasfieHHbIX MO O4HOMW MPSIMON.

3.9 .
PaBHogencTBytowas cun

MpakTnyeckne paboThl:
OnpeneneHve CKOpPOCTM pPaBHOMEPHOIO ABWXKEHUS
(wapuka B KMOKOCTM, MOAENU  AMEKTPUYECKOro
aBToMObUNs u Tak ganee). OnpepgeneHve cpegHen
CKOPOCTM CKONbXEeHua ©Opycka wnM wapuka no
3.10 HakMoHHoM nnockocTn. OnpegeneHve MAOTHOCTU
TBEPOOro  Tena. OnbIThl, AEMOHCTpUpYyoLme
3aBNCUMOCTb pacTaXeHus (aedopmaunm) NpyXnHel OT
npunoxeHHon cunbl.  OnbITbl, AEeMOHCTPUpYOLLME
3aBMCUMOCTb CUIbl TPEHUSA CKONbXEHWsI OT Beca Tena
N XapakTtepa ConpuKkacaroLLmMxcs NOBEPXHOCTEN

dusnyeckne sBNeHNsa B Npupoae: npumMepbl BUXKEHNS
3.11 C pPasnNUYHbIMM CKOPOCTAMU B >KMBOW U HEXMBOW
npupoae, AeNCTBUE CUMbl TPEHNUA B NpUpoae U TEXHUKE

3.12 TexHuyeckne ycTponcTaa: gMHaMoOMeETp, NOALLUMMTHUKN




OABNEHUE TBEPObIX TEN, XXWOAKOCTEN N FTA30B

NaBneHvne TBEpAoro Tena. Cnocobbl yMeHbLUEHUS U

4.1 yBENNYEHMS OaBNeHUs

4.2 [aBneHne rasa. 3aBMCMMOCTb [aBfeHuMst rasa oT
ob6bEMma, TemnepaTypbl

43 MNMepenaya gaBneHus TBEPALIMU TenamMu, XUAKOCTSIMM

u rasamun. 3akoH lMackanga. NHeBMaTUyeckme MalluuHbI

3aBMCMMOCTb  OaBNEHUs XXWOKOCTU  OT  FNyOuHBbI.
4.4 MmppocTaTndeckun napagokc. Coobwarowmecs
cocyabl. [nopaBnuyeckne MexaHn3ambl

ATmocepa 3emnn n  aTMocdepHoe [aBrieHue.
MpunumHbl  cywecTBOBaHUA  BO3OYLUHOM  0BOMOYKK

4.5 3emnn. OnbIT Toppuyennu. 3aBNCMMOCTb
aTMoc(epHOro OaBneHns OT BbICOTbl Hag YpPOBHEM
Mops

46 N3mepeHne atmoccepHoro aasnenus. Npubopbl ang
N3MepeHna aTMOCHepPHOro AaBreHns
[lenctBMe XMOKOCTU M rasa Ha MOrpyXEHHoOe B HUX

4.7 Teno. BoitTankmBawwasa (apxummegoBa) cuna. 3akoH
Apxumepa

4.8 lMnasaHne Ten. BosgyxonnasaHue

MpakTnyeckne paboThbl:
MccnepgosaHme 3aBUCMMOCTM Beca Tena B Boge OT
obbEMa MNOrpy>XEHHOM B >KMAKOCTb YacTu Tena.
OnpegeneHve BbiTankMBaloLWEN CUMbl, OENCTBYOLLEN
Ha Teno, nNOrpyXeHHoe B XMAKOCTb. [lpoBepka
HEe3aBMCMMOCTU BblTanKMBaoLWEeN CUMbl, 4ENCTBYIOLLLEN
4.9 Ha Teno B XuAkocTn, OT Maccbl Tena. OnbiThl,
AEMOHCTPUpPYOLWNE 3aBUCMMOCTb  BbITaflKMBaIOLLEN
CUnNbl, JENCTBYIOLLEN Ha TeNo B XUAKOCTU, OT 0b6bEMa
NOrpy>XEHHON B XXWAKOCTb YacCcTW Tefia U OT MAOTHOCTU
xmngkoctn.  KoHCTpyupoBaHue  apeomeTpa  unu
KOHCTpyMpoBaHWe noakM W onpefeneHne eé
rpy3onogbEMHOCTU

dusnyeckne - aBnNEeHUs B  npupoae: BNUsAHWE
4.10 aTMochepHOro gaBneHnsi Ha >XUBOM  OpPraHu3mM,
nnaeaHue pbid

TexHudeckne ycTponcTea: coobuiaroumecs cocyapl,
YCTPOMCTBO BOAOMPOBOAA, MApaBfMYeCcKUA npecc,
MaHomeTp, 6GapomeTp, BbICOTOMEP, NOPLLUHEBOW HACOC,
apeomeTp

4.11

PABOTA, MOWWHOCTb, SHEPINA




5.1 MexaHuyeckasa paboTta

5.2 MexaHn4yeckas MOLHOCTb

53 [MpocTble MexaHu3Mmbl: pblyar, 650K, HaknoHHas
NnockocTb. NMpaBnno paBHoBeCUs pblyara

54 lMpumeHeHne NpaBuna paBHOBECKS pblyara K 610Ky

«3onotoe npaBuno»  MexaHukn.  KoadduumeHt
5.5 nosiesHoro  JencTeus MeXaHN3MOB. MpocTble
MeXxaHu3Mbl B BbITy U TEXHUKE

5.6 lMoTeHunanbHas aHeprum Tena, NogHATOro Hag 3eMnén
5.7 KnHeTnyeckasa aHeprus

58 MonHaa mexaHunyeckas aHeprusi. 3aKoH U3MEHEHUS U

' COXpPaHEeHMs1 MeEXaHNYECKOW IHEPIrnn

MpakTnyeckne paboThbl:

OnpepgeneHne paboTbl Ccunbl  TpeHus  nNpwu

59 pPaBHOMEPHOM ABWXKEHUM Tena Mo TrOpU3OHTarbHON

noBepxHocTn. WccrnegoBaHne YCrnoBu paBHOBECUS

pblqara. WM3mepenue KI1[ HaKMOHHOWM MNAOCKOCTMW.

N3y4eHne 3akoHa coXpaHeHUs MeXaHU4YeCKOM aHeprum
510 dusnyeckne €ABNeHUs B Npupode: pbl4arm B Tene

yeroBeka

TexHnyeckne YyCTpoOMUCTBA: pblyar, MOABWXKHBLIN W
511 HenoABWXHbIA BNOKN, HAaKNMOHHAA MIOCKOCTb, NPOCTLIE
MeXaHu3Mbl B ObITy

8 KITACC
Koa Koa
lNMpoBepsieMble aneMeHTbI coaepXXaHUs
pasgena 3nemeHTa
TEMNNOBbIE ABJTIEHNA
OCHOBHbIE MOSIOXEHUS  MONEKYNAPHO-KUHETUYECKOM
6.1 Teopun CTpoeHust BewectBa. Macca v pasmepsbl
Monekyn. OnbiTbl, NOATBEPXAAKOLWMNE  OCHOBHbIE
NOSTIOXXEHNSA MOSMEKYSIAPHOKMHETUYECKOM TEOPUN
6 Mopoenn TBEpAoro, Xugkoro u rasoobpasHoro
6.2 COCTOSAHUK BellecTBa. Kpuctannuyeckne n amopdHble
Tena
Ob6bAcCHeHMe CBOMCTB ra3oB, XNOKOCTEN U TBEPAbIX TN
6.3 Ha OCHOBE [ONOXEHUN MOSEKYNSIPHOKUHETUYECKON
Teopun
6.4 CmaumBaHue v KanunnsipHble SBneHus




6.5 TennoBoe pacliMpeHne un cxartne
6.6 Temnepatypa. CBsA3b TemnepaTypbl CO CKOPOCTbIO
TEnmnoBOro ABMXeHUs YacTu,
BHyTpeHHAS 3Heprus. Cnocobbl N3MeHeHNA
6.7 BHYTPEHHEN 3Hepruun: Tensionepegada v coBepLueHue
paboTbl
6.8 Buabl Tennonepenayun: TennonpoBoAHOCTb, KOHBEKUNS,
nany4vyeHve
6.9 KonnyectBo Tennotbl. YAenbHas TennoémKOCTb
BelllecTBa
6.10 TennoobmeH u TennoBoe paBHOBecue. YpaBHEHME
Tennosoro 6anaHca
6.11 [MnaBneHve w©n oTBepAeBaHWe  KpuUCTanmnyeckmnx
BeLLleCTB. YaenbHas TennoTa nnasneHns
MapoobpasoBaHne u KoOHAeHcaums. WcnapeHue.
6.12 Kunenne. YpgenbHaa Tennota napoobpa3oBaHuA.
3aB1CMMOCTb TemnepaTtypbl KnneHuna oT
aTMocepHOro gasneHus
6.13 BnaxHocTb Bo3gyxa
6.14 OHeprusa Tonnmea. YaenoHasa Tensiota cropaHus
MpuvHuunel pabotbl TennoBbix Asuratenen Krig
6.15 TEensoBoOro Apurartensa. TennoBblie ABMraTenu n 3awmTa
OKpy>XatoLlen cpeapl
6.16 3aKOH COXpaHeHuss W npeBpaweHuUst 3HeprMm B
TennoBbIX nNpoueccax
[MpakTnyeckmne paboTbl:
OnbiTbl  No  OBHapyXeHWO  OEUCTBUA  CUN
MONEKYNSAPHOro NPUTSHKEHUS.
OnbIThbl no BblpaLLMBaHNIO KpucTannos
noBapeHHOW conun unu caxapa.
OnbITbl N0 HAGMOAEHUIO TENNOBOrO pacLUNPEHUS
rasos, XXVMAKOCTEWN U TBEPAbIX Ter.
6.17 OnpepeneHve paBneHns Bo3gyxa B GannoHe

wnpuua.

OnbIThI, AEeMOHCTpUpyroLne 3aBMCUMOCTb
AaBneHus Bo3gyxa OT ero obbéma M HarpeBaHus Unu
oXnakaeHus.

MpoBepka rmMNoTesbl JIMHEMHOM 3aBUCUMMOCTU
ASIMHBbI CTONBMKA XXMOKOCTM B TEPMOMETPUYECKON TpybKe
OT Temnepartypbl.




6.18

6.19

HabniogeHne wW3MeHeHUs BHYTPEHHEW 3Heprum
Tena B pesynbTaTe Tennonepenayn n pabotbl BHELLIHUX
cun.

WccnepoBaHne saBneHuss TennoobmeHa  npu
CMELLUMBAHUKM XON04HOM N ropsaYven Boabl.

OnpegeneHne KonuyecTesa TeNNOTbI, NOYYEHHOrO
BOOOW Npu TensioobmeHe ¢ HarpeTbiM MeTanM4yeckum

LUUANHOPOM.
Onpepenexne yOoenbHOn TENI0EMKOCTH
BellecTBa.
MccnepoBaHme npolecca ncnapeHus.
OnpegneneHne OTHOCUTENBLHOMN BTAXXHOCTW
BO3ayxa.

OnpepgenexHve yaenbHoW TennoTbl NNaBreHus
nbAaa.
dusnyeckne ABnNeHNs B npupoae. MNOBEPXHOCTHOE
HaTsHKeHne W KanunnspHble €BNeHuss B npupoae,
Kpuctannel B npupode, u3nydeHne  ConHua,
3amep3aHne BoJ0EMOB, MOpckue bpuabl; obpasoBaHue
pocbl, TYMaHa, UHesl, CHera.

TexHuyeckne yCTPOMCTBA: KanMMMMspbl, MNpUMepbl
NCMNONb30BaHUS KPUCTaMNMOB, XUAKOCTHbIA TEPMOMETP,
AaTyMK TemnepaTypbl, TEPMOC, CUCTEMa OTOMNMEHUS
[IOMOB, FUrPOMETPbI, NCUXPOMETP, naposBasi TypbuHa,
ABUraTenb BHYTPEHHErO CropaHus.

AJNIEKTPUYECKNE N MATHUTHBLIE ABINEHNA

7.1 onekTpu3auma Ten. [1sa poaa anekTpu4eckux 3apsaos
Baaumopenctene 3apspkeHHbix Ten. 3akoH KynoHa

7.2 (3aBMCUMOCTb CUITbl B3aUMOAENCTBUS 3apsKEHHbIX TeN
OT BENNYMHbI 3apsA0B N PacCTOSAHUA MexXay Tenamm)
QnekTpuyeckoe nosne. HanpsikéHHOCTb

7.3 anekTpuyeckoro nons.  [puvHUMN  cynepnosvuuu
ANeKTpUYEecKMx nonen (Ha Ka4eCTBEHHOM YPOBHE)
Hocutenn anekTpnyeckux 3apsgoB. ONeMeHTapHbIN

7.4 anektpunyeckun 3apsag. CtpoeHve atoma. [NpoBogHUKM
N OUINEKTPUKN

7.5 3aKOH COXpaHEeHUs aNeKTpPUYECKoro 3apsaa

76 OneKTpuyeckMin  TOK.  YCNoBUSI  CyLLLECTBOBaHUSA
3MEeKTPUYECKOro Toka. ICTOYHMKM NOCTOSAHHOMO ToKa
[encrteus 3MEeKTPNYECKOro ToKa (Tennosoe,

7.7 XUMUYECKOE, MarHuTHoe). OnekTpu4eckui TOK B

XNOKOCTAX U rasax




onektpuyeckaa uenb. Cuna ToKa. JOnekTpuyeckoe

7.8
HanpsxeHne

79 ConpoTueneHue NpoOBOAHMKA. YnenbHoe
COMpPOTUBNEHNE BeLlecTBa

7.10 3akoH Oma ans yyactka uenu

711 [MocnepoBatenbHoe W napannenbHoe coeguHeHne
NPOBOOHMKOB

712 PaboTta M MOLWHOCTb 3MEKTPUYECKOro ToKa. 3aKoH
Ibxoyna — JleHua

713 OneKkTpuyeckme uenn u notpebutenn anekTpuyeckom
3Heprum B 6bITy. KopoTKoe 3amblkaHne

714 [MocTosiHHBbIE MarHUTbl. B3anmooencreme NOCTOSIHHbBIX
MarHMToB

715 MarHutHoe none. MarHuTtHoe none 3emMnn KU ero
3Ha4YeHne Ans XusHum Ha 3emne

716 OnbIT OpcTeaa. MarHMTHOE none 3neKkTPUYeCcKoro Toka.
[MpMeHeHne 3NeKTPOMarHMToOB B TEXHUKE
[lecTBME MarHUTHOro nosis Ha MPOBOLHUK C TOKOM.

717 GJ'IeKTpO/J,BVII'aTeJ'IbVI'IOCTOHHHOI'O TOKa. MCH?HbSOBaHMG
anekTpoaBuraTtenen B TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHcnopTe

718 Onbitel  ®apapgeda. fBneHve  anNekKTPOMarHUTHOWM
nHaykumn. MNpaswuno JleHua
QneKkTporeHepaTop. Cnoco0bl nosily4yeHns

7.19 9NIEKTPUYECKON  BHEpPrun.  AnNeKTpoCTaHuMn  Ha
BO30OHOBISIEMbIX MCTOYHMKAX SHEPIUn
[MpakTnyeckmne paboTbl:
OnbITbl N0 HABAAEHUIO ANEKTPU3aLUMN TEN NHOYKUNEN
N NPU CONPUKOCHOBEHUM.
WccnepgoBaHme OENCTBUS 3NEKTPUYECKOro nonsi Ha
NPOBOOHUKN U ANSNEKTPUKMN.
Cbopka n npoBepka paboTbl SNEKTPUYECKON Lenu
NOCTOSIHHOIO TOKA.

7.20 N3mepeHue n perynmpoBaHue Curbl TOKa.

N3mepeHue 1 perynnpoBaHne HanpsiKeHus.
NccnenosaHne 3aBUCUMOCTU CUMbl TOKa, WAOYLLErO
yepe3 pesncTop, OT COMPOTMBMEHUA pe3ncTopa u
HanpsXKeHNs Ha pe3ncTope.

OnbIThI, [IeMOHCTPUpYHOLLNE 3aBUCMMOCTb
3NEKTPUYECKOro COMPOTUBIIEHMS MPOBOAHMWKA OT €ro
ANWHBI, NoWwaam rnonepeyYyHoro ceyeHns n Matepuana.




7.21

7.22

[MpoBepka npaBuna CrOXEHUSA HanpsXXeHur npu
nocrnegoBaTefibHOM COeUMHEHUN [OBYX pPe3nUCTOpPOB.
[MpoBepka npaBuna Ansa cunbl TOKa Npu napannesibHoM
coeanHeHun pesuctopoB. OnpegeneHne paboThbl
3MEeKTPUYECKOro ToKa, wuayuwlero 4epes pesucTop.
OnpegeneHne  MOLLUHOCTM  3MEKTPUYECKOro  TOKa,
BblOensemMomn Ha pesuncTope. NcecnegoBaHue
3aBMCUMOCTW CUMbl TOKa, MAYLLEro Yepes namnoyky, oT
HanpskeHust Ha Hen. Onpegenenne KI[ HarpeBaTtens.
NcenegoBaHue MarHMTHOro B3aumMoadencTeus
NMOCTOSIHHbIX MarHuMToB. WM3yyeHue mMarHMTHOro nons
MOCTOSIHHbIX MarHMToB nNpu uX OObeauHEeHUn wn

pasfeneHuu. WccnepoBaHne nencTeus
3NEeKTPUYECKOro TOKa Ha MarHUTHYK cTpernky. OnbiThl,
AEMOHCTpUpYoLLmne 3aBNCMMOCTb cuUnbl

B3aMMOAENCTBUSA KaTyLIKM C TOKOM M MarHuTa OT CUSbI
TOKA W HanpaefeHuss Toka B KaTywke. W3yyeHue
AENCTBMS MArHUTHOMO MOJSIi HA MNPOBOLAHMK C TOKOM.
KoHcTpyupoBaHue n n3yyeHue paboTbl
anekTpoasuraTens. N3mepeHune KMo
aneKkTpoABuUraTenbHOM  YCTaHOBKM. OnbiTbl MO
nccnegoBaHmio BAEHNSA 3NIEKTPOMAarHUTHON NHOYKLUNN:
nccnegoBaHne U3MEHEHUA 3HAYEHUS U HanpaeneHUs
WMHOYKUMOHHOMO ToKa

dusnyeckne saBNEHUS B NpuUpoade: IneKTpuyeckme
ABNEeHNns B aTmocdepe, SNEKTPUYECTBO  XKMBbIX
OpraHM3moB, MarHUTHoe nosne 3emnu, Apend Noncos,
POSb MarHMTHOIO MOJA A1 XXM3HN Ha 3emre, MonsipHoe
CusiHMe

TexHu4eckne ycTpOMCTBA: 3NEKTPOCKOMN, aMnepMmeTp,
BOSIbTMETP, PEOCTaT, CYETUMK SNEKTPUYECKON SHEPTUN,
9NEeKTpooCcBeTUTENbHbIE NpUBOpPbLI, HarpeBaTesfbHbIe
anekTponpuoéopsbl (npumepbl), anekTpuyeckue
npeaoxXpaHUTENN, 3NEeKTPOMarHUT, 3NeKTpoaBuraTerb
NMOCTOSAHHOrO TOKa, reHepaTop NOCTOSAHHOrO TOKa

9 KINACC
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MpoBepsieMble 3NEMEHTbI COAepPXKaHUS

MEXAHUYECKUE ABJIEHNA




MexaHunyeckoe gBwxkeHue. MaTtepmnanbHas Touka.

8.1 .
Cucrtema oTcuyéta
8.2 OTHOCUTENBHOCTb MEXaHNYECKOro ABMXEHUS
8.3 PaBHOMepHOEe NpAMONMHENHOE ABUMXEHNE
HepaBHOMeEpHOE  MPSMOMUWHENHOE  [OBWXEHME.
8.4 CpegHss M MrHOBEHHAd  CKOPOCTb Tena  npwu
HepaBHOMEPHOM OBWXKEHUN
85 YcKkopeHue. PaBHoyckopeHHoe NPAMOSIMHENHOE
ABUXeHue
8.6 CeoboaHoe nageHue. OnbiTol Manunesn
PaBHOMepHOe ABWXeHMe Mo oKpYy>KHOCTU. Nepuoa n
8.7 yactoTta obpalleHud. JluHenHaa u yrnoBasi CKOPOCTW.
LleHTpocTpemMutensHoe yckopeHue
8.8 MepBbIn 3akOH HblOTOHA
8.9 BTopown 3akoH HbtoTOHa
8.10 TpeTnn 3akoH HbtoToHa
8.11 MpuvHUKMN cynepnosnumm cun
8.12 Cwuna ynpyrocTtun. 3akoH N'yka
813 Cuna TpeHus: cuna TPeHUs CKOSMbXEeHUs, cuna
TPeHWNd NOKOos, Apyrue BuUabl TPEHUA
814 Cvna TsSHKeCTM N 3aKOH BCEMUPHOIO THArOTEHUS.
YckopeHune cBobogHOro nageHns
8.15 OewxeHne nnaHetr  Bokpyr ConHua. [lepas
KocMuyeckas CKOpoCTb. HeBECOMOCTb 1 neperpysku
816 ngHOBecme mMatepuanbHon  Todkn.  ABCOSMOTHO
TBEPAOE TENO
817 PaBHOBecue TBEpPAOro Tena ¢ 3akpensi€HHOW OCbHo
BpaLleHns. MomeHT cunbl. LIeHTp TskecTun
8.18 Mmnynbc Tena. MameHeHne nmnyneca. Mnynsc cunbl
8.19 3aKOH COXpaHeHus1 Mnynbca
8.20 PeakTnBHOE OBM»XeHue
8.21 MexaHnyeckas paboTa n MOLLIHOCTb
822 Pabota cun Taxectn, ynpyroctn, TpeHus. CBsa3b
3Heprun n paboTbl
823 lMoTeHunanbHas 3Hepruss Tena, MNOOHATOro Hapg
NOBEPXHOCTbIO 3emnin
8.24 [MoTeHunanbHas aHeprusa CXxaTon NPYXMHbI
8.25 KuHeTnyeckasa sHeprus. Teopema O KMHETUYECKOM
3Heprum
8.26 3aKOH COXpaHeHUs1 MeXaHU4YEeCKOM SHeprum




8.27

MpakTnyeckne paboTol:

OnpepneneHve cpegHen CKOPOCTM CKOMbXEeHUss Gpycka
UNnU OBWXKEHWSA Lapuvka Mno HAaKMOHHOW MIIOCKOCTW.
OnpepneneHne ycKkopeHust Tena Npyu paBHOYCKOPEHHOM
ABVXEHMM MO HAKNOHHOW MII0CKOCTW.

WccnepoBaHne 3aBUCMMOCTM MyTU OT BPEMEHWU MNpu
paBHOYCKOPEHHOM ABWXEeHUM Be3 HavarbHOW CKOPOCTU.
[MpoBepka rvnoTesbl: ecnu npu pPaBHOYCKOPEHHOM
ABWXeHn 6e3 HaYanbHOM CKOPOCTU MYTU OTHOCATCSA Kak
pag  HEYETHbIX  4ucen, TO  COOTBETCTBYHOLLNE
NPOMEXYTKN BPEMEHN OQNHAKOBbI.

MccnenoBaHue 3aBMCUMOCTM CUIbl TPEHUSI CKOSNbXXEHNS
OT cwunbl HopmarnbHoro pAaeneHusa. OnpegeneHuve
KoapdpmumeHTa TpeHna ckonbxeHus. OnpegeneHve
XECTKOCTN npyXuHbl. OnpeaeneHne paboTbl CUIb
TPEHUS nNpu pPaBHOMEPHOM [OBWXEHUM Tera no
ropu3oHTanbHoM noBepxHocTn. OnpeaeneHne paboTbl
CWnbl YNPYrocTu Npu nogbEMe rpysa C UCNosfib30BaHNEM
HEeNoABMXXHOrO M NOABUXKHOIO 6rI0KOB

8.28

8.29

dusnyeckne SABNEeHUsS B NpUpoae: NpuUnmebl U OTNUBHI,
ABmxeHne nnaHet COMHEYHOW CUCTEMbI, peakTUBHOE
ABUXEHWNE XKNBbIX OPraHn3MoB

TexHuyeckune yCTpOIZCTBaZ cnnaomeTp, OaTy4nKn
NOJIOXKEHUA, PaCCTOAHUA N YCKOPEHNA, paKeTbl

MEXAHWYECKNE KONEBAHNA U BOJIHbI

KonebatenbHoe amxeHne. OCHOBHbIE XapaKTEPUCTUKM

91 konebaHun: nepuon, Yactota, amnnutyga
92 MaTtemaTnyecknn n NPY>XUHHbIV MasiTHUKW.
MpeBpalueHne aHeprun npu konedaTenbHOM ABUXKEHNN
93 3atyxawowme konebaHus. BbiHy>XaeHHble KonebaHus.
Pe3oHaHc
MexaHuyeckne BonHbl. CBONCTBA MEXaHUYECKNX BOJH.
94 MpooonbHblE M NonepeyvHble BOJMHbI. [niMHa BOMHbI U
CKOPOCTb €€ pacrnpocTpaHeHusi. MexaHn4yeckne BOSHbI
B TBEPAOM Terne, CENCMUYECKNE BOSHBbI
9.5 3ByK. pOMKOCTb 1 BbicOTa 3ByKa. OTpaxeHue 3Byka
9.6 NHppasByk 1 ynbTpassyk
MpakTuyeckne paboThbl:
OnpegeneHne 4actoTbl W nepuoga konebaHun
9.7 MaTeMaTU4YeCKOro MasaTHUKA.

OnpegeneHve 4acTtoTbl M nepuoga  konebaHwi
MPY>XMHHOrO MasTHMKA
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MccnegoBaHme 3aBUCMMOCTM nepuoga  konedaHum
NoABELIEHHOr0 K HWUTU rpy3a OT AJfIMHbl  HUTMW.
WccnepoBaHne 3aBucMMocTM nepuoga konebaHum
NPYXXMHHOIMO MadATHWKa OT Macchl rpy3a. [lpoBepka
He3aBUCUMOCTHU nepuoaa KonebaHun rpysa,
NoABELUEHHOINO K HUTW, OT MaccChbl rpy3a W XECTKOCTU
npyxuHbl. M3mepeHne yckopeHmsi cBob6ogHOro nageHus
dusnyeckne ABneHns B nNpupone: BOCNPUATUE 3BYKOB

9.8 XWBOTHbIMM, 3eMIeTpaAceHne, CenCMUYEeCcKne BOJSTHbI,
LyHamu, 3xo
TexHunyeckne yCTpPOMCTBA: 9SXOSMOT, WCMNOSb30BaHWE

9.9 ynbTpasByka B ObITY N TEXHUKE

QNEKTPOMAIHUTHOE MNOJIE N SNNIEKTPOMAIHUTHBIE BOJIHbI

101 OrekTpoMarHuTHoe none. ANeKTPOMarHUTHbIE BOJSIHbI.
CBoncTBa 9N1EKTPOMarHNUTHbIX BOSTH

10.2 LLikana anekTpoMarHMTHbIX BOSH

103 OrnekTpomarHuTHas npupoga ceeta. CKOpoCTb cBeTa.
BonHoBble cBOMCTBa cBeTa
MpakTnyeckne paboThbl:

10.4 N3ydeHne CBOWCTB  3MEKTPOMArHUTHbIX BOSMIH C
NOMOLLbIO MOBUBHOrO TenegoHa
dusnyeckne aBneHMss B npupoge: GBuonornyeckoe

10.5 Jencreme BMONMOTO, yrnbTpagunoneToBoro "
PEHTreHOBCKOro U3nyyYyeHun

10.6 TexHuyeckune yCTponcTBaa: ) ncnonb3oBaHue
3MEKTPOMArHUTHbIX BOSTH 4151 COTOBOW CBA3M

CBETOBBbIE ABJIEHNA

11.1 JlyyeBasi mogenb ceBeTa. ICTOYHUKM cBETaA

11.2 MpsimonmHenHoe pacnpocTpaHeHne ceeTa

113 OtpaxeHne cBeta. [lnockoe 3epkano. 3akoH
OTpaXkeHus ceeTa

114 lMpenomneHne cBeTa. 3akoH MpefioMNeHns cBeTa.
[MonHoe BHYTpeHHee oTpaxeHue ceeTa

115 JInnza. Xopg nyyen B nivH3e

11.6 OnTuyeckass cuctema cpboToannapara, MUKpockona u
Teneckona

117 Mma3 kak onTtuyeckass cuctema. bnusopykocTb U
AanbHO30PKOCTb

118 PasnoxeHune 6enoro ceeta B cnekTp. OnbiTbl HbloTOHA.
CnoxeHue cnekTpanbHbIX LBETOB. [lucnepcus ceeta

11.9 MpakTuyeckne paboThbl:




WccnepoBaHne 3aBUCMMOCTHU yrna oTpaxXXxeHud

CBETOBOro Jiy4ya OT yriia nageHu4.

I/I3yqu|/|e XapakTepucTtuk |/|3o6pa>i<eH|/|;| npegmMeTa

B MNMJIOCKOM 3epkKalsie.

MccnepgoBaHme 3aBUCMMOCTU yrina npenomMneHnd

CBETOBOrO Jly4a OT yrna naJeHusl Ha rpaHuLe «Bo3gyX —
CTEKO».

Mony4eHune n3obpaxeHnm C NMOMOLLIbIO

cobupatoLen nnH3bI.

OnpepenexHve  OOKYCHOro paccTosiHMSA 7

OMTUYECKOM CUMbI co6|/|pa+ou.|,el7| JINH3bI.

OnbITbl NO pa3noxeHunto Genoro ceeTa B CMEeKTp.
OnbITbl MO BOCMNPUATHUIO LiBETa npeamMmeToB MNMpu nx

HabnoaeHUn Yepes LBETOBblE (UNLTPbI

dunsnyeckne sBNeHNN B npupoae:. 3atMeHuA ConHua un

11.10 JlyHbl, UBeTa Ten, onTUYeCKne siIBNeHna B atmocgepe
(uBeT Heba, pedpakums, pagyra, MUpax)

11.11 TexHuyeckune yCTponcTBa: OYKM, nepuckon,
doToannapat, onTUYecKne cBeToBOAbI

KBAHTOBbIE ABJIEHNA

121 OnbiTbl Pe3epdopna v nnaHeTapHas Mogenb atoma.
Mogenb atoma bopa

122 McnyckaHne wn normnoweHne ceeta atoMoM. KBaHTbl.
JInHenyaTble cnekTpbl

12.3 PagnoaktuBHoCTb. Anbga, 6eTta- 1 ramma-unanyvyeHus

12.4 CtpoeHne atomHoro ggpa. HyknoHHasa mogenb
aToMHOro sapa. Nsotonebl

125 PagvoaktuBHble npeBpalleHus. MNepuog nonypacnaga
aTOMHbIX S4ep
ApnepHble peakumn. 3aKoHbl COXpaHEHUs 3aps40BOro m

12 126 MaCcCOBOrO Yncen

12.7 OHepruns cBa3n atoMHbix saep. CBs3b MacChl U HEPTrm

128 Peakuumn cuHTesa u genenus agep. ICTOUYHUKM aHeprum
ConHua v 3B€3[g

12.9 AnepHas ) 3HepreTuka. [encrtBne pagnoakTUBHBIX
N3Iy4YEeHNN Ha XMBbl€ OPraHM3Mbl
MpakTuyeckne paboThbi:
HabniogeHne CnnowHbIX W NUHENYaTbIX CMNEKTPOB

12.10 N3nyvyeHuns.

WccnepoBaHue TpekoB: M3MEpEHME 3HePrnmn YacTULbINO
TOPMO3HOMY NyTU (MO dpoTorpadusm).
NamepeHne pagnoaktmeHoro poHa




12.11

12.12

dusnyeckne saBnNeHNss B Npupoae: €eCTECTBEHHbIN
paanoakTUBHbI doH, KOCMUYecKne nyyn,
paavMoaKTUBHOE U3Ny4YeHUe NPUPOAHLIX MUHEepanos,
AENCTBME PaaMOaKTUBHbLIX M3NYYEHUA Ha OpraHuam
yernoBeka

TexHuyeckune yCcTponcTtaa: crnekTpockon,
WHOMBMAYaNbHbLIN 4O3UMETP, KaMmepa BunbcoHa




NMPOBEPAEMbIE HA OI'3 NO ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHMA OCHOBHON OEPA30BATEJIbHOMN
NMPOrPAMMbI OCHOBHOI'O OBLLEIO O6PA3OBAHUA

Kop
npoBepsieMoro
TpeboBaHunA

NMpoBepsieMble TpeboBaHUA K NpeAMeTHbIM pe3ynbTatam
6a30BOro ypoBHsi 0OCBOEHUS OCHOBHOW O0Gpa3oBaTesibHOM
nporpamMmmMmbl OCHOBHOIO o6Lero o6pasoBaHns Ha OCHOBEe
Poroc

MoHnmMaHve ponuv  (U3nkn B HAy4yHOM KapTUHE MUpa;
chopmmpoBaHHOCTb 6a30BbIX NpeacTaBNeHNn O 3aKOHOMEPHOM
CBA3NW W NO3HABAaeMOCTU 4HBMEHUMM MNpupodbl, O pPonn
aKcnepuMmeHTa B msnke, 0 cucteMoobpasytoLlen ponm usmkn B
pasBUTUM €CTECTBEHHbIX HayK, TEXHWKM U TexHonorun, ob
3BONIOUMN  (PUBNYECKUX 3HAHMM U UX pPOnn B  LENOCTHOM
€CTECTBEHHOHaY4YHOMW KapTWUHe Mupa, O BKIage POCCUNCKUX WU
3apybexHbIX YYEHbLIX-PU3MKOB B pasBUTME Hayku, 0ObACHEeHue
NPOLECCOB OKPY>KatoLLLero Mnpa, passButne TEXHUKN U TEXHONOIMn

3HaHnA 0 BMAax maTepuun (BeWecTBO U None), O ABUKEHMU Kak
cnocobe cyliectBoBaHUA mMaTtepun, o6 aTOMHO-MOSEKYNSPHOM
Teopun CTPOEHUs BeLecTBa, O (PU3NYECKOWN CYLLIHOCTU SIBIIEHUN
npupoadpl  (MeXaHU4ecKnx, TEensioBbIX, SNEKTPOMArHUTHbIX W
KBaHTOBbIX); YMEHME pasnuyaTb SBMEHUsT MO OMNUCaHUI0 KX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OMbITOB, 4EMOHCTPUPYHOLLMX
AaHHoe  u3ndeckoe  SBMNEHWE; yYMEHWe  pacrno3HaBaTb
NPOSIBNEHNE WU3YYEHHbIX (PUNYECKUX SIBNIEHUN B OKPYXKatoLLEM
MUpe, BblAENASA UX CyLLECTBEHHbIE CBOMCTBA (NPU3HAKK)

BrnageHue ocHoBaMu NOHATUAHOIO annaparta U CUMBOSIMYECKOTO
A3blka PU3NKM M UCNONb30BaHME WX ONs pelleHust YyYebHbIX
3ajady; yMeHune XxapaktepusoBaTb CBOWCTBa Ten, ouM3nveckue
ABNEHUA W npouecchbl, ucnonb3ys dQyHAaMeHTanbHble U
3MMNUPUYECKMNE 3aKOHBbI

YMeHue onucbiBaTb N3y4YeHHbIE CBOWCTBa Ten wu cbmamqecme
ABJ1IEHNA, NCMOJb3YA cbvlsmqecme BEJMMYUNHbI

BnageHne ocHoBamMu MeTOAOB HAy4yHOro MO3HaHUS C Y4ETOM
cobniogeHna npasun  6e3onacHoro  Tpyda: HabniogeHwe
PU3NYECKNX ABNEHWIA:

YMEHME  CaMOCTOATENbHO cobupatb  3KCNEPUMEHTASbHYHO
YCTaHOBKY W3 faHHOro Habopa obopyaoBaHuWs MO UHCTPYKLUMM,
onucbiBaTb X0 OMbliTa W 3anucbiBaTb €ro pesynbTaThl,
hopMynnpoBaThb BbIBOAbI;

npoBedeHne MNpPsMbIX W KOCBEHHbIX W3MEPEeHUn U3N4eckmx
BEMWYUH: YMEHME MNaHMpoBaTb W3MEPEHMUS, CaMOCTOSATENbHO




cobupaTtb 9KCNEPUMEHTAsNbHYO YCTAHOBKY MO WHCTPYKLMM,
BbIYMCIATL 3HAYEHNE BESIMYUHBLI U aHaNn3npoBaTb NOJSTyYEHHbIE
pesynbTtaTtbl C YY4ETOM 3aJaHHOM MOrpeLuHOCTN pe3ynbTaToB
N3MepeHni;

npoBeAeHNE HECIOXHbIX 3KCNepUMeHTanbHbIX WUCCeLoBaHUN,
CaMOCTOATENbHO cobupaTbh 3KCNepUMEHTarbHY YCTaHOBKY M
npoBOAMTbL UCCReAoBaHWE MO WMHCTPYKUMK, NpeactaBnsTb
Nosly4YeHHbI€ 3aBUCMMOCTUN PM3NYECKMX BENNYMH B BUae Tabnuy,
U rpadukoB, yuuTbiBaTb MOrPELLUHOCTN, AenaTb BbIBOAbI MO
pesynbTatam uccrnegoBaHus

MoHMMaHMe XxapakTepHbIX CBOUCTB (OU3NYECKUX MoAenen
(maTepmanbHas To4yka, abCONOTHO TBEPAOE Teno, MOAENU
CTPOEHMSA ra30B, >XMAOKOCTEW W TBEpPAbIX Ten, nnaHeTapHas
MoZenb aToMma, HYKIOHHaa Moferlb aTOMHOro sapa) u ymeHue
NPUMEHATb UX ANa 06bACHEHNST U3NYECKNX NPOLLECCOB

YMeHne ob6bACHATb (bM3nyeckne npoueccbl U CBOWCTBa Ten, B
TOM YNCIE N B KOHTEKCTE CUTYaLMUIN NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTtepa, B 4acTHOCTW, BbISBNATb MNPUYMHHO-CIEACTBEHHbIE
CBSI3M N CTPOUTb OOBACHEHME C ONOPOKN HA M3YyYEHHbLIE CBOMCTBA
dum3nvecknx aBneHnn, bmnsndeckmne 3akoHbl, 3aKOHOMEPHOCTU U
mMoaenmu
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YMeHue peliatb pacyéTHble 3agayun (Ha 6ase 2 — 3 ypaBHEHUN),
ncnonb3ys 3akoHbl U opMynbl, CBSA3bIBalOWMe GU3MYeECKme
BEMWYUHBI, B YACTHOCTK, 3anucbiBaTb KpaTKOE YCMOBME 3aJauu,
BbIABNATb HegocTawwme [OaHHble, BblOMpaTb 3akoHbl U
dopmynbl, HeobxoouMmble ANSA €€ peLleHus, WCNoNnb3oBaTb
CrpaBoYHble [AaHHble, NPOBOAMTb pPacCyYéTbl M OLEHMBATb
peanucTMYHOCTb NOSTYYEHHOrO 3Ha4YeHNsT PU3NYECKON BENNYMHDI;
YMEHVME OnpeaensTb Pa3MepPHOCTb (PU3NYECKON BEINUYMHDI,
MOMy4YEHHOW MpU peLLeHnn 3agaumn

YMeHue xapaktepus3oBaTb MPUHLUUNBI OEUCTBUS TEXHUYECKMX
YCTPOWCTB, B TOM 4ucne 6bIToBbIX NPUOOPOB, U NPOMbILLIIEHHbIX
TEXHOSTOrMYECKMX NPOLLECCOB MO UX ONUCAHUIO, UCMONb3YS 3HAHNUSA
O CBOWCTBax hn3nYecknx ABrneHun n Heobxogmmele pusmyeckue
3aKOHOMEPHOCTH

YMeHue wucnonb3oBatb 3HaAHUA O U3NMYECKUX SIBMEHUAX B
NoBCEAHEBHOM >XM3HM AOns obecneyeHus 6e3onacHOCTU npwu
obpaiwieHnn ¢ ObITOBbIMM  npubopamMu N TEXHUYECKUMU
YCTPONCTBaMM, COXPaHEHWUs 300pOBbA W COBNOOEHUA HOPM
3KOJIOrMYecKoro rnoBefeHuss B OKpyXarwllen cpefe; NoHUMaHue
Heo6X0AMMOCTU NPUMEHEHNST LOCTVXXKEHNA (DU3UKN N TEXHOMNOMI
A8 paunoHanbHOro NPUPOAONoNb30BaHNA




11

OnbIT noncka, NnpeobpasoBaHUs 1 NpeAcTaBNeHNss MHPoOpMaLMm
dumsmnyeckoro cogepkaHusi ¢ UCNoNb3oBaHNEM MHEPOPMAaLMOHHO-
KOMMYHMKaTUBHbIX TEXHOOTNA; yMeHue oLeHuBaTb
[AOCTOBEPHOCTb  MOSyYEHHOW  MHOpMauuM Ha  OCHOBe
UMEIOLUNXCA 3HAHWUIA U OOMONMHUTENbHBIX UCTOYHMKOB; YMEHMWE
NCNONMb30BaTb MPWU BbIMNONIHEHUMN Y4YeOHbIX 3agaHui  Hay4HO-
NONyNSPHYHO nuTepatypy chmaunyeckoro coaepxaHus,
CnpaBoYHble MaTepuanbl, pecypcbl cetu WHTepHeT; BnageHue
6a30BbIMM HaBblkaMy Npeobpas3oBaHnst MHOPMaLUN U3 OOHOM
3HaAKOBOW CUCTEMbI B OpYryl; yMeHne co3gaBaTb COOCTBEHHbIE
MUCbMEHHbIE U YCTHble COODLLEHNsI HA OCHOBE MHpopMaLuK 13
HECKOMNbKNX NCTOYHMKOB




NEPEYEHb 3JIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA OI'3
NO ®PU3UKE

Kono
1

npOBepﬂeMblﬁ ANIeMeHT coaepXXaHus

MEXAHUYECKNE ABJTEHNA

11

1.2

MexaHnyeckoe papwkeHune. MaTtepmanbHaa Todka. Cucrtema OTCYETA.
OTHOCUTENBHOCTL ABMXKEHNS

PaBHOMepHOe 1 HepaBHOMepHOe ABuxeHne. CpeaHss ckopocTb. Popmyna
AS151 BbIYMCIIEHNA CpeHEN CKOPOCTH: vV = S/t

1.3

14

PaBHOMepHOe npsiMoNuMHenHoe ABWkeHne. 3aBMCMMOCTb KoopanHaTbl Tena
OT BPEMEHU B Cry4yae paBHOMEPHOTO NPSIMOSIMHENHOIO ABWMXXEHUS:

x(t)=x,+vt
Fpa(bvnq/l 3aBUCUMOCTUN OT BpeMEeHU AOnA npoekunnm CKOPOCTU, NpoeKkunn

nepemeLleHns, nyTu, KOOpAUHATbl MpPU PaBHOMEPHOM MPSIMOSIMHENHOM
ABWXEHUN

3aBUCNMOCTb KoopauHaTtbl Tena OT BpeMeHU B Cllydae paBHOYCKOPEHHOro
HpﬂMOHMHeVIHOFO OBWXEHUA.

Sx(f} =1|-'.|;|__ * f_ax #*

le =

®dopmMynbl AN NPOEKUMU NepemeLLeHns, NPoeKLMM CKOPOCTU U MPOoeKuun
YCKOpPEHWs NpU paBHOYCKOPEHHOM MPSMOSTMHENHOM OBVKEHWUN:

s.(O=y, _-?‘—ﬂ'.-i.

X X X 2

Ur('f) =Upy T, 1,

a (f) =canst,

9 3

Syt =2
Uy, -y, =2a.s,

Mpachmkn 3aBUCUMOCTM OT BPEMEHM ANsi MPOEKUUWN YCKOPEHUs, NPOeKLUm
CKOPOCTW, MPOEKUMM MepeMeLleHmnsi, KoopauHaTbl Mpu pPaBHOYCKOPEHHOM
NPSAMONIMHENHOM ABVXEHUN
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CobGoaHoe nageHue. Popmynbl, onuckiBatowme cBoboaHOe nageHue Tena
No BepTUKanu (ABWXeHWe Tera BHU3 Ui BBEPX OTHOCUTENbHO NOBEPXHOCTM
3emnu). Mpadmkn 3aBUCUMOCTU OT BpPEeMEHM AN MPOEKUMM YCKOPEHMS,
MPOEKLUMN CKOPOCTU W KoopAMHaTbl Npu cBOGOAHOM nageHuuM Tena no
BepTMKanmu

1.6

CKOpPOCTb PaBHOMEPHOrO [BWXKEHWsI Tena Mo OKPYXHOCTW. HanpasneHue
CKOPOCTW.




dopmyna Ans BbIMUCIEHUSI CKOPOCTU Yepes3 paguyc OKPY>KHOCTM U nepuog,
obpalleHus:

2R
L=

T

LleHTpocTpemnTensHoe yckopeHue. HanpaBneHvne LeHTPOCTPEMUTENBHOMO
yckopeHusi. Popmyna Ans BbIYUCIIEHNS YCKOPEHWUSI:

o
W R
CDopmyna, CBA3blBakOLWadA nepnon n 4actoTy o6pa|.|.|,eH|/|;|:
el
T

Macca. NnoTtHocTb BewecTBa. Popmyna Ass BbIMUCTIEHNSA NITOTHOCTY:

_m

1.7 V

1.8  Cwuna — BekTopHas duaundeckas senmymHa. CrnoxeHue cun

1.9 AsneHue nHepumn. lNepBbi 3akoH HblOTOHA
BTopon 3akoH HbloToHa:
F=m-a

1.10
CoHanpaBneHHOCTb BEKTOPa YCKOPEHUS Tena 1 BeKTopa Cunbl,
AEenCTBYIoLLEN Ha Terno
B3anmopgencreue ten. Tpetnn 3akoH HetoToHa:

1.11 Fy y3=-F
TpeHvne nokos n TpeHune ckonbxeHus. Popmyna ANa BblMMCNEHUA MOAYNS
CUNbl TPEHUS CKOJTbXKEHUS:

1.12 Fo=n-N
Hedopmauua Tena. Ynpyrme m Heynpyrve gedopmaumn. 3akoH Ynpyron
aedopmauum (3akoH Nyka):

1.13 F=k-Al




BcemupHoe TaroteHne. 3akoH BCEMUPHOTO TAFOTEHUS:
my -,

F=G - ——=
I’
114 Cwuna TsxecTn. YckopeHue cBoboaHOro nageHus.
dopmyna ansa BblMUCNEHNS CUIMbl TSHXXECTU BONN3KN noBepxHOCTM 3emnun: F =
mg.
AewxeHne nnaHeT Bokpyr ConHua. MNepBasa kocMu4eckasi CKOpoCTb.
HeBecomocCTb 1 neperpysku
Mmnynbc Tena — BeKTOpHas msnyeckasa BenuynHa.
1.15 p=mu
Mmnynec cuctemsbl Ten. MameHeHne nmnynsca. mnynbc cunol
3aKOH COXpaHeHUsa umnynbca Ans 3aMKHYTOW CUCTEMBI TEN:
1.16  p=nyU +m,U, =const
PeaktnBHOE ABMxeHune
MexaHnyeckaqa paboTa. Popmyna ons Bbl4UCIEHNA paboTbl CUMbI:
A=Fscosa
MexaHn4yeckas MOLHOCTb:
1.17
n=4
t
KuHeTunyeckas n noteHumnanbHasa aHeprusa. Popmyna ans BblYUCIEHUSA
KMHETUYECKON SHEPIUN:
m’
E . =——
2
1.18 Teopema 0 KMHeTM4eckoun aHeprun. dopmyna gnsa BblYUCIEHUS
' noTeHUManbHON 3Heprum Tena, NogHATOro
Hap 3eMnén:
E,=mgh
MexaHnyeckas aHeprus:
E=E;+E,
1.19 -
3aKoH COXpaHeHUsi MexaHn4yeckomn aHeprum. Popmyna anga 3akoHa
COXpPaHEeHNs MeXaHN4YeCKON aHEpPrnm B OTCYTCTBUE CUN TpeHus: E = const.
MpeBpalleHne MexaHMYeCKON SHEPrUM NMPU HANUYUN CUMbl TPEHUS.
1.20 MpocTble MexaHM3Mbl. «3010TOE NPaABUIIO» MEXAHUKN.

Pbiyar. MomeHT cunbl: M - FI.




YcnoBne paBHOBECKSA pblyara:
M +M, +..=0
MoaBwxHbINM 1 HenoABWXHbIN 6nokn. KM npocTbix MEXaHNM3MOB,

n= Anonesnas
'A'Sa.IPHHH

[laBneHune TBEpOOro Tena.
dopmyna ons BblYUCEHUA JaBreHUs TBEPAOro Tena:

_F
P= S
121 [laBneHune rasa. ATmocdepHoe gaBneHme.
' MmppocTaTudeckoe gasneHne BHYTPU XNOKOCTN.
dopmyna ons BblYMCNEHNS AABNEHUS BHYTPU XXUOKOCTMU:
P=pgh+pp,
1.22  3akoH Mackansa. Mmapasnuyeckui npecc
3akoH Apxumega. dopmyna Onsi onpeneneHus BbiTanKMBaKOLWEN CUMbI,
AENCTBYIOLLEN Ha Terno, NOrpy>KEHHOE B XXNOKOCTb UIN ras:
1.23 Fﬁrﬁ- —pgV
Ycnosue nnaBaHua Tena. [nasaHme cyaoB 1 BO3AyxonsaBaHue
MexaHnyeckne konebaHmda. Amnnutyga, nepuog M 4vactota konebaHun.
124 dopmyna, ceasbiBaloLlas 4acToTy 1 nepuog konebaHun:
. . 1
T
1.5 MaTematnyeckum u MNPYXUHHbIK MasTHUKK. [lpeBpalleHne 3SHeprum npu
' KonebaTtenbHOM OBUXEHUU
1.26 3atyxatowme konebaHus. BoiHy>kaeHHble konebaHus. Pe3oHaHc
MexaHunyeckune BOnHbI. MNMpoaonbHble N NonepeyHble BOMHbI. [fivHa BOMHbI U
107 CKOPOCTb pacnpocTpaHeHust BOSHbI:
' Lh=v-T
128 3ByK. (pOMKOCTb M BbicoTa 3ByKa. OTpaxeHne 3BYKOBOW BOJSHbl Ha rpaHuue
' AByx cpea. MHpasByk 1 ynbTpasByk
lMpakmuyeckue pabomai
M3mepeHue cpegHen NNOTHOCTU BeLecTBa; apXMMeLoBOW CUMbI; XECTKOCTU
1.29  npyxuHbl; KO3 DULNEHTA TPEHNSA CKONBXEHNS; PaboTbl CUIbl TPEHUS, CUTbI

ynpyrocTtu, cpe,u,Helh CKOPOCTHU OBWXEHWUNA 6pyCKa NO HaKSTOHHOW MOCKOCTY;
YCKOpEHUA 6pyC|<a npn ABM>XeHUn no HaKNOHHOW MNJIOCKOCTWU; YacToTbl M




1.30

131

nepuoda konebaHui MaTtemaTUyeckoro MasiTHWKa; 4acToTbl M nepuoaa
konebaHun NPY>XMHHOrO MadATHMKA; MOMEHTAa CWilbl, 4ENCTBYIOLLEro Ha pblyar;
paboTbl Cunbl yNpyroctu npu noabEMe rpysa C MOMOLLbIO HEMOLBUXKHOMO
6noka; paboTbl CMnbl yNpyroctTy Npy nogbeémMe rpy3a ¢ NOMOLLbK NOABUMXHOIO
6noka.

MccnegosaHme 3aBUCUMOCTM apXMMEOOBOW CUIbl OT O6bEMaA MOrpy>KEHHOM
YacTu Tena M OT MNNOTHOCTU XWOKOCTWU; HEe3aBUCMMOCTU BblTanKnBaroLlen
Cunbl OT Maccbl Tena; Cumbl TPEHUSA CKOMBXEHUS OT CWUMbl HOPMarnbHOro
AaBneHuss U OT poda MNOBEPXHOCTU; CUMbl YNPYrocTW, BO3HMKaKOLWEN B
NPYy>XUHe, OT cTeneHn gedopMaumn MPYXUHbI; yCKopeHus Bpycka OT yrna
HakMoHa HanpasBngawwen; nepuoda (4acToTbl) kKonebaHwm HUTAHOTO
MasiTHMKA OT ANWHbI HUTW; nepuoda KonebaHun NPY>XUHHOrO MadATHMKA OT
MaccChbl rpy3a 1 XXECTKOCTU MPY>KMHbI; UCCnefoBaHMe He3aBUCUMOCTU nepuoaa
KonebaHun HUTAHOrO MasiTHMKA OT Macchl rpysa. [lpoBepka ycnosus
paBHOBeECUs pblyara

du3sudeckue s8reHUs 8 Mpupode. NpUMepbl ABWXKEHUSI C PasfNYHbIMM
CKOPOCTSIMU B XKMBOW 1 HEXMBOW Npupoae, OeNCTBUE CUNbl TPEHUS B Npupoae
N TEXHWKe, NPUNMBbI U OTNMBLI, ABWXEHME nraHeT CONHEYHON CUCTEMB,
peakTMBHOE [ABWXEHWE >XWBbIX OPraHM3MOB, pbl4arn B Tene 4ernoBeka,
BMMsSIHNE aTMOCCEPHOrO [AaBMEHUS Ha >XMBOW OpraHvWam, nnaBaHue pblo,
BOCMNPUATNE 3BYKOB >XMBOTHLIMW, 3EMIIETPSICEHNE, CEWCMUYECKME BOJHBbI,
LlyHaMu, 3xo

TexHuyeckue ycmpoticmea: CaoMeTp, AaTYMKM NOMOXEHUS, PaCCTOSIHUSA U
YCKOpPEHUsl, AMHaMOMETP, MOAWWMHUKA, paKkeTbl, pblyar, MOABWXHbIA U
HEMNoABWXKHBIN BINOKKU, HAKNOHHAs NIMOCKOCTb, NPOCTbIE MEeXaHU3Mbl B ObITY,
coobLalLLmecs cocyabl, YCTPOMCTBO BOAONPOBOAA, r'MApaBNMYeCcKuii Nnpecc,
mMaHoMeTp, GapoMeTp, BbICOTOMEp, MOPLUHEBOW HAacoc, apeomeTp, 9XOIoT,
MCrnonb3oBaHne ynbTpasByka B ObITY U TEXHUKE

2.1

TEMJIOBbLIE ABJIEHUA

OCHOBHblE MOSMOXEHUST  MOSEKYNAPHO-KUHETUYECKON TEOPUN CTPOEHUS
BewecTtBa. Mogenu TBEPAOro, XWAKOFO W rasoo0bpa3HOro COCTOSIHUM
BellecTBa. Kpuctannuyeckue n amopdHble Tena

2.2

[BmxeHne 4actuy BewectBa. CBA3b CKOPOCTUM [OBWXKEHUA 4YacTuy C
TemnepaTypon. bpoyHoBckoe aBmxeHne, ouddysns

2.3
2.4

CMauvBaHue 1 KanunnsapHble ABneHns
TennoBoe pacluMpeHne n cxaTue

2.5

2.6

Tennosoe paBHOBecHe

BHyTpeHHss aHeprusa. PaGoTa u Tennonepegada kak crnocobbl M3MEHEHWs
BHYTPEHHEW 3HEeprum

2.7

2.8

Buabl Tennonepegadn: TensionpoBoaHOCTb, KOHBEKUUA, N3nyy4yeHmne

HarpeBaHne un oxnaxageHne Ten. KonuyectBo TennoTbl. YAenbHas
TENNOEMKOCTb:




F %

QO=cm\t,—1,)

3aKoH CoXpaHeHUs1 IHePrun B TEMNMOBLIX NpoLeccax. YpaBHeEHNE TEMNNOBOro
OanaHca:

2.9
Q1 _Qg +...=0
WcnapeHue n koHgeHcauus. MIameHeHne BHYTPEeHHeW SHeprum B npoecce

2.10 wncnapeHus wn koHAeHcauun. KuneHue XuakocTu. YpenbHaa TennoTa
napoobpasoBaHus: L = Q/m

2.11 BnaxHocTb Bo3gyxa
[MnaBneHve u kpuctannusauus. MameHeHue BHYTPEHHEW SHeprum npu
nnaBfeHUn N Kpuctannuaaumn. YaenbHas TennoTta nnasfeHus:

2.12
-2

m

513 BHYTpeHHAS 3Heprus cropaHus TonnumBa. YAenbHaa TennoTa cropaHus
Tonnuea: g = Q/m

2.14 MpuHumunel paboTbl TennoBbix agsuratenen. KM tennosoro agsuratens
lMpakmuyeckue pabomsi
M3amepeHne yaenbHOM  TEMSIOEMKOCTM  MeTarnfIMyeckoro  UunuHapa;
KOnuyectBa TennoTbl, MOSyYEHHOr0 BOAOWM KOMHATHOW TemnepaTypbl
oMKCMPOBAHHOM MacCChl, B KOTOPYHO OMNyLLEH HarpeTbii LUUANHAP; KoNnyecTsa

2.15 TennoTbl, OTAAHHOIO HarpeTbiM UWUNUHOPOM, MOCSie ONnyCKaHusa ero B BOA4Y
KOMHaTHOM TemnepaTypbl; OTHOCUTENBbHOW BMAXHOCTU BO34yXxa; yOeNbHOU
TennoTbl nNnaeneHuna noha. MiccnegosaHve namMeHeHnsa TemnepaTtypbl Bobl
Npv pasnUYHbIX YCNOBUSX; SBMEeHMs TennoobmeHa npu CMeLMBaHUU
XOM0o4HOW 1 ropsaYven Boabl; NpoLecca ncnapeHus
Qu3uyeckue seneHus 8 rpupode: NOBEPXHOCTHOE HATSKEHWE n

216 KanunnspHble S9BNeHus B Npupoge, KpucTannbl B nNpupoge, usnydvyeHve
ConHua, 3amep3aHMe BOOOEMOB, MOpPCKMe Opusbl; obpasoBaHME pPOChHI,
TyMaHa, NHes, cHera
TexHuyeckue ycmpoulcmea: Kanunnspbl, MNPUMEPbl  UCMNONb30BaHUS

217 KpUCTanmnoB, >XWAOKOCTHbIA TepMOMETP, AaTyuK TemnepaTypbl, TepMoc,
cucTeMa OTONSEHUss OOMOB, TMIPOMETPbI, NCUXPOMETpP, napoBas TypbuHa,
ABuratesi BHyTPEHHEro CropaHus

3 ONEKTPOMAIHUTHBIE ABJIEHUNA

3.1  OnekTtpusauus Ten. [lea Buaa anekTpuyeckux 3apsiaos

3.2  BsaumopgewncTtsue 3apsbkeHHbIX Ten. 3akoH KyrnoHa

3.3 = 3aKkoH coxpaHeHus aNeKTpUYEeCcKoro 3apsiga

34 OnekTtpunyeckoe none. HanpsXEHHOCTb anekTpuyeckoro nons. [puHumn

Cynepno3nLmmn aneKTpUYecKmx nosnen (Ha kKa4eCcTBEHHOM YPOBHE)




Hocutenu anektpuyeckux 3apsgoB. [JenctBue anekTpuyeckoro nomns Ha

3.5 anekTpudeckme 3apsgbl. [POBOAHUKN U ONINEKTPUKN
IMOCTOSIHHBLINM 3nEeKTpUYecknin Tok. [encTBua anekTpuyeckoro Toka. Cuna
3.6  TOKa. HanpsbkeHue.
I=qg/t,U=Al/q
37 OneKTpUYeckoe conpoTUBMEHNE. YaenbHOe aNekTpnyeckoe ConpoTMUBIEHME:
R =pl/S
3.8  3akoH Oma ans yyactka anektpuyeckon uenu: | = U/R
lMocnepoBaTenbHOE COeaUHEHME MPOBOAHNKOB:
I,=I,; U=U;+U,: R=R +R,
3.9 [NapannensHoe coegnHeHne NPOBOAHNKOB PaBHOrO CONPOTUBIEHUS:
R
U=Upl=L+I;R="".
CMellaHHble coeanHeHNa NPOBOAHNKOB
3.10 Paborta n mowHOCTb anekTpuyeckoro Toka. A = Ult, P = Ul
3akoH [bxoynsa — JleHua:
3.11 Q:Ig Rt
312 OnbIT Sp?Te,D,a. MarHuTHoe none NpAMOro NPOBOAHMKA C TOKOM. JIMHWUK
MarHUTHOW MHOYKUUK
313 MarHuTHoe none noCTOSAHHOro MarHuTa. B3anmogoencrTBvMe NOCTOSIHHBIX
MarHMToB
3.14 [encTBue MarHUTHOro rnons Ha NPOBOAHUK C TOKOM
3.15 OnbiTbl ®apages. ABneHne anekTpoMarHMTHON nHAayKuun. MNpasuno JleHua
lMpakmuyeckue pabomei
M3mepeHne SnekTpuU4eckoro COMPOTUBIIEHMST PE3UCTOpPA;  MOLLHOCTM
3NEKTPUYECKOro TOKa; paboTbl 3NIEKTPMUYECKOro TOKA.
MccnepgoBaHne 3aBUCMMOCTM CUMbl TOKa, BO3HUMKAMOLWEro B MPOBOOHUKE
(pesncTopbl, namnoyka), OT HanpsKeHUs Ha KOHUax MNPOBOLHMKA;
3.16 3aBUCMMOCTM COMPOTUBAEHUS OT AfWHbI NPOBOAHMKA, Nnowagn ero
NnonepevHoro cevyeHus u yaernbHoro ConpoTUBNEHUS.
MpoBepka npasuna ans 3NEKTPUYECKOro HanNpsHKeHus npwu
nocnegoBaTeslbHOM COeAVMHEHUW MPOBOOHMKOB; npaBunia ans  cunbl
3MIEKTPUYECKOro TOKa nNpu napannenbHOM COeAMHEHUN MNPOBOLAHWUKOB
(pesncTopbl U Namnoyka)
Qu3suyeckue sereHUs 8 rnpupooe: anekTpuyeckne aeneHms B atmocdepe,
3.17 9nNeKTpMYecTBO XMBbIX OpPraHM3MoOB, MarHutHoe none 3emnu, Apend
MOJSIOCOB, POSIb MArHUTHOrO NOJIA ANA XU3HM Ha 3eMne, NONsiPHOE CUSIHME
318 TexHu4yeckue ycmpotlicmea: 3aneKTpoCcKon, aMnepmeTp, BOfbTMETP, peocTar,

CYETUMK SMEKTPUYECKOM IHEpruu, INEeKTPOOCBETUTENbHbIE NpUbopbI,




HarpeBaTesbHbIe anekTponpubopsl (npymepsl), aneKkTpuyeckme
npenoxpaHUTenu, 3MeKTPOMarHUT, 3MeKTpoABuUratenb MOCTOSIHHOrO TOKa,
reHepaTop NOCTOSAHHOTO TOKa

3.19 OnekTpoMarHuTHble BOMHbI. LLIkana anekTpoMarHUTHbIX BOSIH

3.20 JlyyeBas mogenb cBeTa. [psiMoniMHenHoe pacnpocTpaHeHue ceeTa

3.21 3akoH oTpaxeHus ceeTa. [nockoe 3epkano

3.22 [penomneHue ceeTa. 3aKkoH rnpenomMsieHns ceeTta

3.23 [ucnepcus ceeTta

324 JInnza. Xopa nyyen B nuH3e. PoKycHoe paccTtosiHue nNuH3bl. OnTuyeckas cuna
nuH3bl: D = 1/F

3.25 [na3 kak ontudeckasi cuctema. OnTuyeckme npudopsbl
lMpakmuyeckue pabomei

M3amepeHne onTuvyeckon Cunbl cobuparowen nKUH3bL;,  POKYCHOro
paccTosiHua cobuparouwen nuH3bl (N0 CBOWCTBY paBEHCTBA pPa3MepoB
npegmMmeTa n n3obpaxeHus, koraga npeameT pacnonoXeH B ABOMHOM dooKyce),

3.26 nokasaTens nNpenioMsieHUs CTekna.

MccnepgosaHme cBoncTBa W300paxeHUsl, MOMYyYEeHHOro C MOMOLLbHO
cobupatoLien nuH3bl; N3MeHEHNS (POKYCHOIMO PacCTOAHUA ABYX CIOXEHHbIX
NNH3; 3aBUCMMOCTM yrfia NnpeniomMneHna cBeTOBOro flydya oT yrna nageHusi Ha
rpaHuLe «BO3ayX — CTEKIO»

327 Qu3suyeckue sisneHuUs 8 rnpupode: 3atmeHuss ConHua u JlyHbl, uBeTa Ten,
onTuyeckue sBreHus B atmocdepe (uBeT Heba, pedpakuuns, pagyra, Mupax)

328 TexHu4deckue ycmpoucmea: 04YKW, nepuckon, ¢oToannapaT, onTuyeckune
CBETOBOAbI

4 KBAHTOBbIE ABJIEHNA

41 PagnoaktnBHocTb. Anbda-, 6eta-, ramma-uanydeHmnsa. Peakuum anbda-un
beTta-pacnaga

4.2 OnbiTbl Pe3epdopaa no paccesHuio anbda-yactuy. NnaHeTapHaa mogenb
aroma

4.3 CocTtaB aTtomHoro sgpa. Naotonbl

4.4  Tlepuwop nonypacnaga aTOMHbIX Saep

45  ApepHble peakunn. 3aKoHbl COXpPaHEHNS 3apsiA0BOro M MacCOBOro YNCET
Qusudeckue se6rneHuUsi 8 npupode: eCTEeCTBEHHbIM PagNOaKTUBHBIA COOH,

4.6 = KOCMMYECKME nyyu, paguoakTUBHOE W3MyYeHue npupoaHbIX MWUHEpPAaros,
AENCTBME PagNoaKTUBHbBIX U3MyHYEHUI HA OpraHM3M YerioBeka

4.7 TexHu4deckue ycmpoucmea: CREeKTPOCKON, WHOMBMAYaNbHbIM OO3UMETP,

kamepa BunbcoHa, sgepHas sHepreTuka




YYEBHO-METOANYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
NMPOLIECCA
OBA3ATEJIbHbLIE YHYEBHbIE MATEPUAIbI ANA YYEHUKA






