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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no ¢$pu3nKe Ha ypoBHE OCHOBHOIO 06LLLero o6pasoBaHMA COCTaB/IeHa Ha OCHOBE MOIOXKEHU
M TpeboBaHUI K pe3y/ibTaTam OCBOEHUA Ha Yyrayb/1EHHOM YpOBHE OCHOBHOM 0b6pa3oBaTeibHOM
nporpammsl, npeacrasneHHbix B PrOC 000, a TakKe ¢ yuétom peaepanbHoit paboyeit nporpammbl
BOCNUTaHMA U KoHuenumm npenogasaHna ydyebHoro npegmeTa « Pusmnka».

CopeprKaHue nporpammbl No GpM3MKe HaNPaBAEHO HA YA0BAETBOPEHME MOBbIWEHHbIX 3aNpPOCOoB
obyyatoLmxca, cTpeMALmxcs K 6onee rnyboKomy 0CBOEHMIO GUINYECKUX 3HAHUI, U HA GOPMUPOBaAHUE
€CTeCTBEHHO-Hay4YHOM rPaMoTHOCTK obyyatowwmxca. B nporpamme no ¢pusnke yumtbiBatoTcs
BO3MOKHOCTU y4ebHoro npegmeta B peasamsaunm TpebosaHmin ®roC OO0 K naaHMpyembim
JIMYHOCTHBIM M MeTanpeaMeTHbIM pe3y/ibTaTaM 00yYeHUs, a TaKKe MeXnpeaMeTHble CBA3M
€CTeCcTBEHHO-HaY4YHbIX y4ebHbIX NpeaMeTOB Ha YPOBHE OCHOBHOro obuero obpasoBaHus.

Mporpamma no GpM3nKe ycTaHaBAMBAET pacnpeaesieHne ydebHOro matepumana no rogam obyyenus (no
Knaccam), npeanaraet NpMMepHyto Nocae40BaTeNbHOCTb U3yYeHMA TeM, OCHOBaHHYIO Ha JIoTUKe
pasBUTUA NPEAMETHOrO COAEPKAHMUA N y4ETe BO3PACTHbIX 0cObeHHOCTeN 0byYatowmxcs.

Mporpamma no ¢pusnke paspaboTaHa C Le/bio OKa3aHUA METOANYECKOM MOMOLLM YYUTENIO B CO3AaHNN
paboueit nporpammbl No yuebHOMy npeameTy.

®usnka aBnAeTCA CMCTEMOODHPA3YHOLLMM AN1A eCTeCTBEHHOHAYYHbIX y4ebHbIX NpeAMeToB, MOCKOIbKY
bU13nYECKMe 3aKOHbI IEXKAT B OCHOBE NMPOLLECCOB U ABNEHWIA, U3y4aeMbIX XMMUEN, BrUonormei,
acTpoHomuel n pmsndeckom reorpadueit, BHOCUT BKNa4 B €CTECTBEHHOHAYYHYHO KapTUHY MUPa,
npeaocTaBaseT Hanbosnee AcHble 06pasLpbl NPUMEHEHMA HAYYHOIO MeToAa NO3HaHMA, To ecTb cnocoba
NoJly4eHuUsA LOCTOBEPHbIX 3HAHUI O MUpE.

OpHa 13 rnaBHbIX 3aga4 ¢pM3MyYeckoro 0bpasoBaHUA B CTPYKTYpe obliero o6pasoBaHmA COCTOUT B
bopMMPOBAHNM €CTECTBEHHO-HAYYHOM rPaMOTHOCTU U MHTEPECA K HayKe y oby4yatolmxcs.

N3yueHne Gpu3nKKM Ha yraybnéHHOM ypoBHe npeanonaraeT yBepeHHoe BaageHue cieayoummm
KOMMETEHTHOCTAMM, XapaKTepU3yoLMMKN ecTeCTBEHHOHaYYHYIO rPaMOTHOCTb:

HAay4HO 06bACHATL ABNEHNA;
OUueHnBaTb M NTOHMMATb 0cobeHHOoCTU HAy4YHOro nccnenoBaHuA,
UHTEPNPETUpPOBATb AaHHbIE N UCMNO/1Ib30BaTb Hay4YHble A0Ka3aTe/1IbCTBa 414 NO21Iy4eHUA BbIBOAOB.

Llenun nsyyeHmsa Gp13nKM Ha ypoBHE OCHOBHOTO 06LLLero obpasoBaHus onpeaeneHbl B KoHuenuum
npenoaaBaHus yyebHoro npeameta «dPunsnKka» B 0bpasoBaTesibHbiX opraHm3aumax Poccuiickoi
denepaunn, peannsyowmx oCHOBHble 06w eobpasoBaTebHble NPOrPaMMBbl, YTBEPHKAEHHOM peLleHnem
Konnernn MuHucTtepcTtsa npocselieHns Poccuinickoit eaepaumm (npotokon ot 3 aekabpa 2019 r. No
MK-4BH).

Lenu nsyyeHuna pusmkn Ha yrnyb1EHHOM YpPOBHE:



pa3BuUTUE MHTEpPeca U CTPeM/IeHUA 0BYHaoLWMUXCA K HAYYHOMY U3YHEHMIO NPUPOAbI, Pa3BUTUE UX
WMHTENNIeKTYa IbHbIX U TBOPYECKNX CNOCOBHOCTE;

pasBuUTUE NpeacTaBAeHMIA O HAYYHOM METOAE NMO3HaHUA 1 GOPMMPOBaHME NCCIea0BaTEIbCKOro
OTHOLLEHUSA K OKPYKaIOLWMM ABNEHUAM;

bopMMpoBaHME HAYHHOTO MMPOBO33PEHMA KaK pesyabTaTa M3y4YeHUss OCHOB CTPOEHMA MATEPUU U
byHOAMEHTaNbHbIX 3aKOHOB GU3MKY;

dbopmMmmnpoBaHne yMEHN NPUMEHATb PU3MUYECKME 3HAHUA N HayUYHble A0Ka3aTeNbCTBa A/ 06 bACHEHUA
OKpY*KaloLWmX ABNEHUN;

dbopmupoBaHMe NpeacTaBAeHNM 0 Poan GU3MKN ANA PA3BUTUA APYINX ECTECTBEHHbIX HAYK, TEXHUKM U
TeXHONOrni;

pa3BuTME NpeacTaBAeHU 0 BOSMOXHbIX chepax byayuiei npodpeccmoHanbHON AeATENbHOCTH,
CBAI3aHHOW C GU3UKOMN, NOArOTOBKA K Aa/ibHelwemMy 0b6y4eHUto B 3TOM HanpaBaeHuUu;

bopmmnpoBaHUE FOTOBHOCTM K AasibHeNWeMy U3y4eHUto GU3NKKM Ha yriaybNEHHOM ypOBHE B paMKax
COOTBETCTBYOWMX Npodunel obyyeHnn Ha ypoBHe cpeaHero obuwero o6pasoBaHus.

JocTuKeHMe 3TUX Leneit NporpaMmmbl No GU3MKe Ha ypOBHE OCHOBHOrO 0bLiero o6pasoBaHua
obecneunBaeTca pelleHMem cnesyoLmx 3agay:

npuobpeTeHmne 3HaHMN O ANCKPETHOM CTPOEHWUU BELLECTBA, MEXAHUYECKUX, TEMNOBDIX,
3/1eKTPOMArHUTHbIX U KBAaHTOBbIX ABNEHUSAX;

npuobpeTeHne yMeHU aHaIM3MPOBATb U 0O BACHATb GUINYECKME ABNEHNA HA OCHOBE U3YYEHHbIX
dU3NYECKNX 3aKOHOB 1 3aKOHOMEPHOCTEN;

OCBOEHME METOA0B pelleHUA PACYETHbIX U KayeCTBEHHbIX 3a/a4, TPebyIoLMX CO3AaHNA U
NCNob30BaHMA GU3NYECKUX MOLENEN, BKIOYAA TBOPUYECKMNE U NPAKTUKO-OPUEHTUPOBAHHbIE 334a4K;

pa3BuTne nccnenoBaTenbCkuxX YMeHMﬁi Ha6]'||-0,£l,aTb ABNEHNA N NUSMEPATb ¢M3VI‘-IECKVI€ BE€/INYUHDBI,
BblABUIaTb rMNOTE3bl U Npeanaratb aKCNepnmeHTa/ibHbie Cnocobbl ux nposepKu, N1aHNPOBATb U
npoBOAUTb OMbITbl, SKCNEPUMEHTA/IbHbIE UCCNe0BaHNA, aHA/IM3NPOBATb NOJIy4YeHHbIE OaHHbIE U
AenaTtb BblBOAbI,;

0CBOEHMe NpMémoB PaboTbl ¢ MHGoPMaLMen GU3NYECKOTO COAEPHKaHWA, BKAOYAA MHGOPMaLMIO O
COBPEMEHHbIX AOCTUNKEHUAX GU3NKKN, MHTEPNPETALMA U KPUTUYECKOE OLLeHNBaHME MHPOPMaLUK;

3HAaKOMCTBO co chepamu npodeccnMoHanbHOM AeATENbHOCTH, CBA3AHHbIMKU C GUIUKON, U
COBPEMEHHbBIMWU TEXHONIOTMAMMW, OCHOBAHHbBIMU Ha JOCTUKEHUAX GU3NYECKON HAYKMU.

Ha nsyuyeHue ¢pusnkm (yrnybn€HHbIN ypoBEHBb) HA YPOBHE OCHOBHOrO 06Lero ob6pasoBaHMA OTBOANUTCSA
340 yacos: B 7 kKnacce — 102 yaca (3 4aca B Hegento), B 8 Knacce — 102 yaca (3 yaca B Hegento), B 9
Knacce — 136 yacos (4 yaca B Heaeno).



COOEPHAHUNE OBYYEHUA

7 KNACC

Paspen 1. ®mM3nKa n €€ ponb B NO3HAHMWN OKPYHKAOLLETO MUPa.

du3nka — HayKa o npupoae. ABneHns NpMpoabl (31eMeHTbl COAePIKaHUSA, BKAOYatOLwMe
MeXXnpeameTHble cBA3K). DU3MYECcKUe ABNEHUA: MeXaHUYECKME, TEN/IOBbIE, INEKTPUYECKUE,
MarHuTHble, CBETOBbIE, 3BYKOBbIE.

®ur3mnyeckmne BennUmHbl. PazamepHocTb. EANHMLBI PU3MUECKMX BENUYUH. M3mepeHne dn3nyeckmnx
BE/IMYMH. ITanoHbl. Dusmnyeckune npmbopsl. LieHa aeneHus. MNorpewHOCTb n3mepeHuit. Mpasuna
6e3onacHoro Tpyaa npm pabote c nabopaTopHbiM 060pyA0BaHNEM. MeXKAYHAPOAHAA CUCTEMA EANHUL,
MNepeBos BHECUCTEMHbIX eaAnHUL, B eguHnLbl CU.

Kak ¢pusmka n apyrve ectecTBeHHble HayKW n3yyatoT npupoay. EctecTBeHHO-Hay4yHbI MeTog, No3HaHMA:
HabntoaeHWe, NOCTaHOBKA HAay4yHOro BOMPOCA, BblABUMXKEHME FTMMOTE3, SKCNEPUMEHT MO NPOBEPKE
runotes, obbAcHeHWe Habatogaemoro AsaeHuA. OnmcaHne GUNYECKMX ABNEHNIN C MOMOLLbIO MOAENEN.

JemoHcTpauun.

MexaHunuyecKkune, TeNOBble, 3/IEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE AB/IEHUA.
dusnyeckne npnbopbl U NpoLeaypa NPAMbIX U3MEPEHUI aHANOrOBbIM U LMPPOBLIM NpMbopom.
NabopaTtopHble paboTbl M ONbITbI.

OnpeaeneHue LeHbl AeNEeHUA LWKaJbl U3MepUTeIbHOro npmnbopa.

N3mepeHune pacCToOAHUNA.

N3mepeHune naowaaun n obbéma. MeTtoa nanetku.

N3mepeHune BpemeHw.

N3mepeHne 06BbEMA KUAKOCTU U TBEPAOTO TENA.

OnpegeneHune paamepos masbix Ten. Metog pagos.

MpoBeaeHMe UCCneA0BaHNA N0 NPOBEPKE rMMNOTe3bl: Aa/bHOCTb NONETA WAPUKA, NYLWEHHOMO
ropusoHTanbHO, Tem 6oblue, yem 60/blue BbiCOTa NycKa.

Pasgen 2. lNepBOHavYanbHble CBeAEHUA O CTPOEHUM BeLLLeCTBa.

CTpoeHue BelllecTBa: aTOMbl U MOJIEKY/bl, UX pa3Mmepbl M Macchl. OnbITbl, A4OKa3biBatoWMe AUCKPETHOE
CTpOEHMe BeLlecTsa.

[BuxkeHune yactuy, Bewectsa. CBA3b CKOPOCTU ABUMKEHMA YaCTUL, C TemnepaTypoit. bpoyHoBckoe
asuxkeHue. Ouoddysus. BsaumogelicTBme YacTuUL, BELLLECTBA: NPUTAXKEHNE U OTTa/IKUBAHME.



ArperaTHble COCTOAHUA BelLecTBa: CTPOEHUE ra3os, )KM,CI,KOCTeﬁ n TBépAbIX (KpMCTaﬂﬂM‘-IeCKMX) TEen.
B3aumocsAsb mexay CBOMCTBAMM BellecCTB B Pa3HbIX arperatHbIX COCTOAHUNAX N UX aTOMHO-
MOTIERYTIAPHbBIM CTPOEHUNEM. OcobeHHocTH arperaTHbIX COCTOSHUM BOAbl.

JemoHcTpaunun.

HabntoneHne 6pOyHOBCKOrO ABUNKEHMUS.

HabnioaexHne anddysum.

HabntogeHne aBNeHUIN, 06BACHAOWMXCA NPUTANKEHUEM WU OTTANIKMBAHMEM YACTUL, BELLLECTBA.
JNTabopaTtopHble paboTbl 1 ONbITHI.

OueHKa AnameTpa aToMa MeTo40M PAAOB (C Mcnosib3oBaHUem doTorpaduii).

OnbITbl N0 HabAOAEHMIO TENNOBOIO PacUMPEHMA FA30B.

OnbITbl N0 OBHapYKEHUIO AEACTBUA CU MOJIEKYNAPHOTO NPUTANKEHUA.

Pasgen 3. [lBuxKeHne U B3aMMOAENCTBME TeN.

MexaHunyeckoe gsuxeHue. MyTb n nepemelteHne. PaBHomepHOe U HePaBHOMEPHOE ABUXKEHUE.
CBoboaHOE NageHMe KaKk NpUmMep HepaBHOMEPHOIO ABUKeHUA Ten. CKopocTb. CpeHAA CKOPOCTb NpU
HepaBHOMEPHOM ABUMNEHUU. PacuéT nyTu U BpemeHW ABUNKEHUA.

IpaduKKM 3aBUCUMOCTEN BEIMYMNH, ONUCbIBAOLLMX ABMMKeHMe. ObLLMe NOHATUA 06 OTHOCMTEIbHOCTH
AukeHnsn. CloxeHne CKopocTen Ana Ten, ABUXKYLLMXCA NapasiesibHo.

ABneHue nHepuumn. 3aKoH nHepuuKn. Bsanmogencremne Ten Kak NPUYMHA USMEHEHUNSA CKOPOCTH
ABUXKeHuMA Ten. Macca Kak mepa MHePTHOCTM Tena B NOCTynaTe/IbHOM ABMKeHUU. NN0THOCTb BeL,ecTsa.
CBA3b NIOTHOCTM C KOJIMYECTBOM MOJIEKYN B eAMHMULE 06bEMa BelecTBa. Cmecu 1 cnaasbl.
MoBepXHOCTHas U IMHENHaA NAOTHOCTb.

Cuna KaK xapaKkTepucTuka ssamumogenctama Ten. Cuna ynpyroctu u 3akoH lyka. MiamepeHue cunbl ¢
NMOMOLLLbIO ANHAaMOMETPA. ABAEHWE TATOTEHUA U CUNA TAXKECTU. Cuia TAXKECTM Ha APYrux niaaHeTtax. Bec
Tena. HesecomocTtb. CnoxKeHue cuil, HanpasaeHHbIX NO O4HOM NpAMoi. PaBHoaelicTeytowan cua. Cuna
TpeHuA. TpeHUe CKO/bXKEHUA U TPEHWNE NOKOA, BA3KOE TpeHue. TpeHne B NPUPOLE N TEXHUKE.

JemoHcTpauun.

HabntoaeHne mexaHUMYECKOro ABUMKEHUS Tena.

N3mepeHne CKOPOCTM NPAMOSIMHENHOTO ABUXKEHMUA.
HabntoaeHne ABNeHNs MHepPLUUK.

HabntoaeHne M3aMmeHeHMUA CKOPOCTM NPW B3aMMOAENCTBUN Te.
CpaBHeHMe Mmacc No B3aMMOAENCTBULIO TeN.

CnoxeHune cun, HanpaB/IEHHbIX NO OAHOVI I'IpﬂMOl‘;L



NabopaTopHble paboTbl U ONbITHI.

OnpegeneHne CKOPOCTU PaBHOMEPHOIO ABUMKEHUA (LUapuKa B XUAKOCTU, MOAEN SN1EKTPUYECKOrO
aBToMObBUAA U TaK ganee).

OnpeaeneHune cpefHeit CKOPOCTU CKOMbXKEHMA BPYCKa MW LIAaPUKa MO HaKJIOHHOM NI0CKOCTM.
OnpegeneHune NAOTHOCTU TBEPAOTO TeNa.

OnbITbl, A&MOHCTPUPYIOLLME 3aBUCUMOCTb PacTaXKeHUA (AedopmaLLMm) NPyKUHbI OT NPUIOKEHHOW
CUnbl.

OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCMMOCTb CUbI TPEHUA CKOJIbXKEHUA OT CUAbI AaBAEHUA U XapaKTepa
COMPUKACalOLLMXCA NOBEPXHOCTEN.

Pasgen 4. JasneHne TBEPAbIX TeN, XKUAKOCTEN U ra3os.

HasneHune. Cuna gasneHuns. Cnocobbl yMeHbLUEHUA U YBENUYEHUA AaBneHua. JasneHune rasa.
3aBMCUMMOCTb AaBneHus rasa ot o6béma u TemnepaTtypsl. MNepeaaya gaBneHns TBEPAbIMM TENAMM,
MUOKOCTAMM U ra3zamu. 3akoH lNackana. NHeBMaTUYeCcKMe MallmHbl.

3aBUCUMOCTb AaBNEHUA XKUAKOCTM OT INYyOUMHbI NOrpyKeHus. MapoctaTmyeckunii napagokxc.
Coobuwatowmeca cocyabl. 'mapasamyeckme mexaHnsmbl. Mcnoib3oBaHWe BbICOKUX AaBNEHUIA B
COBPEMEHHbIX TEXHONO0MUAX. YCTPOICTBO BOAOMNPOBOAA.

Atmocdepa 3emaun n atmocdepHoe gasneHue. MpUUmHbI CYLLeCTBOBaHMUA BO3AYLWHOW 060104KM 3emu.
OnbIT Toppuyennn. UsmepeHne aTMocpepHoro AasaeHms. 3aBUCMMOCTb aTMOChEpPHOro Aas/ieHns oT
BbICOTbI HaZ, ypoBHEM mops. NMpubopbl gna M3MepeHns aTMOCPEPHOTo AaBNEHMS.

JeincTBme KUAKOCTM U ra3a Ha NOrpyKEHHOE B HUX Teslo. BbiTasknBatowan (apxmmenosa) cuna. 3akoH
Apxumepna. Ycnosme BO3HMKHOBEHMA BbITa/IKMBatOLLLEl (apxumenoBoi) cunbl, noaTekaHue. MnasaHue
Ten. BosgyxonnasaHue.

JemoHcTpaumu.

3aBMCMMOCTb A4aBNAEHMA ra3a OT TeMNepaTypbl.
Mepepava JaBNEHMA KUAKOCTBIO U FA30M.
Coobuwatowwmecs cocyabl.

MapaBanyveckuii npecc.

MpoAsneHne aencTena aTMmocpepHOro AaBaeHUs.
CndoH.

3aBUCUMMOCTb BbITa/IKMBalOLWEN CUIbl OT 06bEMa NOrPYKEHHOM B }KUAKOCTb YaCTU Tesla U NAOTHOCTU
KUOKOCTU.

PaBeHCTBO BbITA/IKMBAIOLLEN CUAbI BECY BbITECHEHHOM XUAKOCTH.



Ycnosue naaBaHUA Ten: nNaaBaHue nam norpy*KeHue tTen B 3aBUCUMOCTU OT COOTHOLWIEHMA NAoTHOCTEM
Tena n XMAKocCctu.

NabopaTtopHbie paboTbl U OMNbITHI.

WNccnepoBaHme 3aBMCMMOCTY Beca Tesla B BoAe oT 06bEMa NOrpyKEHHOW B XKMAKOCTb YacTu Tena.
OnpegeneHune BbITaIKMBAIOLWEN CUAbI, AEUACTBYIOLWEN Ha TeNO, NOTPYKEHHOE B KUOKOCTD.

MpoBepKa HeE3aBMCMMOCTU BbiTaNIKMBAOLLEN CUbI, AEACTBYIOLLEN Ha TENIO B }KMAKOCTU, OT Macchl Tena.

OnbliTbI, AEMOHCTpUpyrowmne 3aBMCMMOCTb BbITaﬂKMBaPOU.LEﬁ cunbl, ,D,EVICTBYPOLLLEVI Ha T€J10 B XXUAKOCTH,
OoT 06BbEMaA I'IOFpV)KéHHOVI B XXUAOKOCTb YaCTh TeN1la U OT NIOTHOCTUN XKNOKOCTHW.

KoHCTpymMpoBaHMe apeomeTpa UAM KOHCTPYMPOBaAHUE NOAKN U onpeaeneHne eé rpysonoabeEMHOCTH.
Pasgen 5. PaboTta n mowHoOCTb. dHEprus.
MexaHunyeckas paboTa 41a cua, HanpasB/eHHbIX BAOb INHUK NepemelleHna. MowHOCTb.

MpocTble MexaHU3Mbl: pblyar, BOPOT, 610K, NOANCNACT, HAKIOHHAA MNIOCKOCTb, HOXHUYHbIA MEXAHU3M.
MomeHT cunbl. PaBHoBecue pblyara. Npasuio momeHToB. [fpuMmeHeHWe NpasBuaa paBHOBECUA pblyara K
610Ky. «30/10TOE NpaBuNO» mexaHukK. KMNA npocTbix mexaHn3moB. MpocTbie mexaHU3mbl B BbITy,
TEXHUKe, }KUBbIX OpraHn3max.

MexaHunyeckas sHeprus. KuHetnuyeckas 1 noTeHumanbHasa saHeprus. MpespalleHne ogHoro BMaa
MEeXaHMYECKOM SHEPTMM B APYroin. 3aKOH COXPAaHEHUS U NPEBPALLEHUS SHEPTUN B MEXAHUKE.

JemoHcTpauun.

Mpumepbl NPOCTbIX MEXaHU3MOB.

JNTabopaTtopHble paboTbl 1 ONbITHI.

NccnepoBaHune ycnoBmin paBHOBECUA pblyara.

N3mepeHmne KM HaKNOHHOM NAOCKOCTH.

MN3yyeHne npasBuaa pblyara 4aa NOABUNKHOIO U HEMOABUMKHOTO 610KOB.

Onpeaenenue KM nogBuKHOro n HeNOABUMXKHOIo 610Ka.

OnpegeneHune paboTbl CU/IbI YNPYrocTU NpY NogbEME rPy30B NPY NOMOLLM NOABUKHOIO B10Ka.

M3yyeHne 3aKoHa coxpaHeHuA MeXaHNYeCcKoMm IHeprun.

8 KNACC

Paspen 6. Tennosble ABNEHUA.



OCHOBHblE NOIOXEHNA MONEKYNAPHO-KMHETMYECKOMN TEOPMM CTPOEHMA BelllecTBa. Macca 1 pasmepbl
aTOMOB M MoJieKy. OnbITbl, NOATBEPKAAIOLINE OCHOBHbIE MOJIOMKEHNA MOJIEKYNAPHO-KUHETUYECKOM
Teopuu.

Mogenn TBEpAOro, *KUAKOro M ra3o0bpasHOro CoCToAHNUM BelecTBa. Kpuctanamyeckme n amopdHblie
Tena. MpadeH — HOBbIM MaTepuan gns HOBbIX TEXHOIOTUIA. TEXHONOTMKN MONYYEHUS UCKYCCTBEHHbIX
anmasoB. O6bACHEHWE CBOMCTB ra3os, XUAKOCTEM U TBEPAbIX TE/l HA OCHOBE NOJIOXKEHUIA MOIEKYNAPHO-
KMHETUYECKON Teopum. MOBEPXHOCTHOE HATAXKEHWE, CMaYyMBaHMe, KanUANsApHble aBneHus. Tennosoe
pacwmpeHue 1 cxKaTe. 3aBUCMMOCTb aB/IeHUs rasa oT 06béma, TemnepaTypsl.

TemnepaTtypa. CBA3b TemnepaTypbl CO CpefHeN KUHETUYECKOM SHEPIUEN TENIOBOTO ABUMKEHMA YacTUL,
TemnepaTypHble WKanbl.

BHyTpeHHAs aHeprma. Cnocobbl U3BMEeHEHWUA BHYTPEHHEN 3HEPrUK: Tenaonepesaya U CoBepLleHmne
paboTbl. Buabl Tensonepeaayn: TenionpoBoAHOCTb, KOHBEKLMSA, U3/ydeHune. Buapl Tenaonepegaum B
npupoge u TexHnke. HeobpaTMMOCTb TEMNIOBbIX NPOLLECCOB.

Konnuectso TennoTbl. YaenbHas Ten10EMKOCTb BelLecTBa. TennoobmeH 1 TennoBoe paBHoOBecKe. 3aKOH
HbloToHa-PuxmaHa. YpaBHeHuMe TenaoBoro 6anaHca.

MnaBneHne 1 oTBEPAEBAHNE KPUCTANINYECKUX BeLLEeCTB. YaeNbHasa Ten1oTa NaBAeHUA.
MapoobpasoBaHue 1 KoHAeHcauus. McnapeHne. Kunenuve. YaenbHan TennoTta napoobpasoBaHus.
3aBMCUMMOCTb TEMMEPATYPbl KUMEeHUA OT aTMochepHOro AaBneHmsa. HacbIWeHHbIN M HEeHACbILLEHHbIM
nap. BnaxHocTb Bo3ayxa.

DHeprma TonamBea. YaenbHasa TenaoTa CropaHuma.

MpuHumnbl paboTbl TennoBbix Auratenen. KMA tennosoro gsuratens. Tenaosblie ABUraTenun v 3awmra
OKpy*Katowen cpeabl. TensoBble NOTEPU B TENIOCETSX.

3aKOH COXpaHeHMA 1 NpeBpaLLEHNA IHEPTUN B MEXAHNYECKMX U TEMIOBbIX NPOLLECcCax.
JemoHcTpaumu.

HabntoneHne 6pOyHOBCKOrO ABUMKEHMUSA.

HabntoaexHvne anddysum.

HabntoaeHe ABNEHNI NOBEPXHOCTHOTO HATAXKEHMA, CMAYMBAHUA U KAaNUANAPHbIX ABJEHUIA.
HabntoaeHwe TeNN0BOroO paclunMpeHus Ten.

N3meHeHMe AaBNeHUA ra3a NPy U3MeHeHUM 06bEMA U HarpeBaHMM UAN OXNAKAEHNN.
MpaBuna nsmepeHuna TemnepaTypsl.

Buabl Tennonepegaumn.

OxnaxkaeHue npu coBepLueHnn paboTol.

HarpesaHue Npu coBepLUeHUn pa60TbI BHEWHUMWN CUNaMMN.



CpaBHeHMe TENN0EMKOCTEN PA3/INYHBIX BELLECTB.

HabnogeHue KnneHums.

HabntogeHne NocToAHCTBA TeMMepaTypbl NPU NAaBAEHUN.

Mogenu TenaoBbIX gBUraTenein.

NabopaTtopHbie paboTbl U ONbITbI.

OnbITbl N0 OBHaPYKEHUIO AEACTBMA CUT MOJIEKYNAPHOIO NPUTANKEHMUA.

OnbITbl NO BbIPALLMBAHUIO KPUCTANNOB NOBAPEHHOM COMN UM Caxapa.

N3mepeHune TemnepaTypbl NP NOMOLLM XKUAKOCTHOFO TEPMOMETPA U JATYMKA TEMMNEPaTYpPbl.
OnbITbl NO HAabAOAEHMIO TEMIOBOIO PaCLUMPEHMA FA30B, KULKOCTEN U TBEPAbIX TEN.
OnpegaeneHune gasneHuns Bo3ayxa B 6annoHe wnpuua.

NccnepoBaHne 3aBUCMMOCTM AaB/IEHUA BO34yXa OT ero o6béma 1 TemnepaTypbl.

MpoBepKa rMnoTesbl IMHENHON 3aBUCMMOCTU AJIMHbI CTOIBMKA KUAKOCTM B TEPMOMETPUYECKOM TpyOKe
OT TemnepaTypbl.

Ha6mo,a,eHv1e NU3MeHEHNA BHYTpeHHEVI HEPIrnn Tena B pe3ynbrtaTte Tenaonepenadn n pa6OTbI BHELWHUX
cun.

NccnepoBaHue ABneHUs TenioobmeHa npu CMeLLMBaHUM XONO0LHON U ropAYen Boabl.

OnpefeneHune KoMYecTsa Ten10Tbl, NOJy4EeHHOro BOAOW Npu TennoobmeHe ¢ HarpeTbim
MeTaNINYECKUM LUNUHAPOM.

OnpeaeneHne MOLHOCTU TENNOBbIX NOTEePb (3aKOH HbloTOHa-PUxMaHa).
OnpegeneHune yaenbHoM TeENN0EMKOCTM BelLecTsa.

WUccnepoBaHme npouecca ucnapeHms.

OnpegeneHne oTHOCUTE/IbHOM BNaXKHOCTU BO3ayXa.

OnpegeneHune yaenbHoM TeNNOTbI NAaBAEHNA NbAa.

Pasgen 7. dneKTpuyeckne n MarHUTHblE ABAEHUS.

dnekTpusauma Ten. [lga poaa aNeKTpPUYECKMX 3apag0oB. B3anmoaenctene 3apaKeHHbIX Te. 3aKoH
KynoHa.

dneKTpuyeckoe nose. HanpaKEHHOCTb 3/1eKTPUYECKOro Nons. MPUHUMN Cynepno3numnmn 31eKTPUYECcKUX
nonew (Ha KA4eCTBEHHOM YPOBHE).

Hocutenu anekTpuyecknx 3apagos. dNemeHTapHbIN 3NeKTpuYeckuii 3apag. CTpoeHue aToma.
MPOBOAHUKM, ANINEKTPUKM N NOAYNPOBOAHNKN. 3aKOH COXPaHEHUA 3N1EKTPUYECKOro 3apAaa.



INEeKTPUYECKMIA TOK. YCNOBUA CYLLLECTBOBAHWUA 3N1EKTPUUYECKOrO TOKa. MCTOYHMKN NOCTOSAHHOIO TOKa.
[encTBna sNeKTPMUECKOro ToKa (TenioBoe, XMMUYECKoe, MarHUTHOE). DIeKTPUYECKUIA TOK B MeTannax,
KUAOKOCTAX U rasax.

dnekTpumyeckaa uenb. Cnna TOKa. dNeKTpuyeckoe HanpaxeHne. AMnepmeTp 1 BOAbTMETP B LLenu
NOCTOAHHOrO TOoKa. ConpoTMBaeHne NPOBOAHUKA. YAenbHOe conpoTmaaeHme Belectsa. 3akoH Oma gaa
y4yacTKa uenu. NocnegosatenbHoe 1 NapannensHoe coeanHeHne nposogHukos. 3C B Lenu
NOCTOAHHOrO TOKa. 3akoH Oma gna nonaHoi uenu. Mpasuna Knpxroda. Pacyét NpocTbix 3N1eKTPUYECKUX
uenen. HennHeHbIE 3/1€MEHTbI.

PaboTa 1 MOLLHOCTb 3/IEKTPUUYECKOro TOKa. 3aKoH [xkoyna-J/leHua. dIeKTpuYecKme Lenu n notpeburtenm
3N1IeKTPUYECKOM 3Heprumn B 6bITy. KOpoTKoe 3amblKaHMeE.

MocToAHHbIE MarHUTbl. B3amogencTeme NoCcToOAHHbIX MarHMToB. MarHuTHoe nose. MarHutHoe none
3emaun 1 ero 3HayeHue gna Xm3Hm Ha 3emne. OnbIT dpcTega. MarHUTHOE Nosie 3N1IeKTPUYECKOro TOKa.
OnbIT AMnepa. MNprumeHeHMe 31eKTPOMarHMToB B TeEXHUKe. [lecTBMe MarHUTHOMO NoAA Ha NPOBOAHWUK C
ToKoM. Cnuna Amnepa u onpegeneHne eé HanpasaeHUA. dNeKTpoaBuraTenb NOCTOAHHOrO TOKa.
Ncnonb3oBaHWe anekTpoaBuraTesieil B TeXHMYECKUX YCTPOMCTBAX M Ha TPaHCMopTe.

OnbiTbl ®apages. ABneHME 3NEKTPOMArHUTHOM MHAYKLMW. paBuno JleHua. dneKkTporeHepaTop.
Cnocobbl NoNy4YeHUs 3NEKTPUUECKOM IHEPTUM. DNEKTPOCTAHL MM Ha BO3OOHOBAAEMbIX MCTOYHMKAX
aHeprun. Ikonornyeckue npobnemol sHepreTUKU. TONANBHbIE 3NEMEHTLI U 3/1IEKTPOMOBMAN.

JemoHcTpauun.

dneKkTpusauma Ten.

[Ba poaa sneKkTpuyYecKnx 3apasoB 1 B3aMMOLENCTBME 3apPAXKEHHbIX Te.
YCTPOMCTBO U AeiCTBME 3/1IEKTPOCKONa.

dneKTpoCcTaTUYECKAn HAYKLMA.

3aKOH COXpaHEHMA 3NEKTPUYECKUX 3aPALOB.

MogaenmpoBaHue CUNOBbIX TIMHWUIA SNEKTPMUYECKOTO NONA C MOMOLLBI BYMaXKHbIX CYATAHOB.
MPOBOAHUKM U OUINEKTPUKM.

MNCTOYHWKM NOCTOAHHOIO TOKa.

[encTBna aNeKTpMUYEeCcKoro ToKa.

INEKTPUYECKUI TOK B KULAKOCTU.

la30BbIl pa3pas,.

N3mepeHune cuiibl TOKa amMnepmeTpom.

N3mepeHune 3/1eKTPUYECKOro HanpAXKeHNA BOIbTMETPOM.

PeocTaT 1 marasuH COﬂpOTMBﬂeHMﬁ.



B3sammogelicTBMe NOCTOAHHbIX MarHMTOB.

MogaenupoBaHMe HEBO3MOXKHOCTU pa3aeneHUs notoCcoB MarH1Ta.
MogaenmpoBaHne MarHUTHbIX NO1€M NOCTOAHHbIX MarHUTOB.

OnbIT dpcTeaa.

MarHuTHOe nose ToKa. DNeKTPOMarHuT.

JencTBne marHMTHOro NosaA Ha NPOBOAHWUK C TOKOM.

dneKTpoaBuratenb NOCTOAHHOIO TOKaA.

OnbiTol ®apages.

dneKTporeHepaTop NOCTOAHHOIO TOKa.

NabopaTtopHbie paboTbl U OMNbITHI.

OnbITbl NO HABAOAEHWIO 3IEKTPU3ALLUMN TEN NPU CONPUKOCHOBEHUN N UHAYKLUEN.
NccnepoBaHune AeACTBMA 3NEKTPUYECKOro NoJA Ha MPOBOAHUKM U OUINEKTPUKM.
C60pKa 1 MCNbITaHWE 3NEKTPUYECKON LLenn NOCTOAHHOrO TOKa.

NccnepoBaHme 3aBUCMMOCTU CUAIbI TOKaA, NPOTEKAKLWEro 4epe3 pe3ncrtop, OoT HanpAXXeHnA Ha Ppe3ncTtope
M conpotTneaeHUA pe3ncTopa.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb 3/1EKTPUYECKOrO CONPOTUBAEHUA NPOBOAHMKA OT €ro A/nHbI,
nAoLWaan NonepeyHoro ce4eHns u matepuana.

OnpepeneHune yaenbHOro CONpoTMBAEHMA MPOBOAHMKA.

MpoBepKa NpaBuaa CAOXKEHUA HANPAXKEHUN NPU NOCAeA0BATENbHOM COEAUHEHUM ABYX PE3UCTOPOB.
MpoBepKa npasuaa 41A CUbl TOKA NPW NapaniesibHOM CoegMHEHUN PE3UCTOPOB.

Onpegenexne 3AC v BHYTpPEHHEro CONPOTUBAEHNA UCTOYHUKA TOKA.

MposepKa npasua Kupxroda.

MpoBepKa BbINONHEHMA 3akoHa OMa AnA NOAHOM LenMu.

M3yyeHne BOIbTaMMNEPHbIX XapPaKTEPUCTUK HEJIMHENHbIX 31EMEHTOB (1aMMbl HAKAIMBAHUA UAN
noAynpoBOAHMKOBOIO Anoaa).

OnpegpeneHune paboTbl 31EKTPMUUECKOTO TOKA, UAYLLErO Yepes pe3ncTop.
OnpeaeneHme MOLHOCTM 3NEKTPUYECKOTO TOKA, BbIAENAEMOl HA pe3nctope.
OnpegeneHue KM HarpesaTens.

UccnepoBaHne MarHUTHOrO B3aMMOAEVICTBMH NOCTOAHHbIX MAarHMUTOB.



N3ydyeHne MarHMTHOro NosA NOCTOAHHbIX MAarHUTOB NPU UX O6b€AMHeHMM 1 pasgeneHunun.
UccneposaHue ,CI,EVICTBVIFI INNEKTPUNYECKOIo TOKa Ha MarHUTHYHO CTPENKY.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb CU/bl B3AMMOAENCTBUA KaTyLLIKN C TOKOM M MarHuTa oT CU/bl
W HanpaBAeHWUA TOKa B KaTyLIKe U OT Hainuua (oTCyTcTBUA) cepaeUHMKa B KaTyLIKe.

N3yyeHne aeicTBUA MarHUTHOIO NO/A Ha MPOBOAHMK C TOKOM.
KoHcTpynpoBaHue 1 usyyeHne paboTbl SNeKTpoABUrATENA.
N3amepeHue Kl anekTpoasuraTesibHOM YCTaHOBKMU.

OnbITbl N0 UCCNEA0BAHMIO ABNEHUA 3ﬂeKTp0MaI'HMTHOI7I UHOYKUUN: nccnegosaHme M3MEHeHUM
3Ha4YeHuA U Hanpas/ieHnA MHOYKUNOHHOIO TOKa.

9 KNTIACC

Paspgen 8. MexaHu4yeckue aBaeHUA.

MexaHunyeckoe gsukeHne. MatepmnanbHana TOUKa. Cnocobbl onMcaHnA MmexaHU4YecKoro ABUXKeHnA:
Ta6ﬂM‘-|Hb|I7I, Fpad)MqECKMﬁ, aHanuTUyeckunin. Cuctema otcyéta. OTHOCUTENbHOCTb MEXAHUYECKOTO
ABUXEHNA.

BeKTopHble BeNYMHbI, OnepaLun ¢ BEKTopamu, NPoeKkLnn BeKTopa. Pagnyc-BeKTop maTepuanbHoOM
TOYKM, MepemeLleHne Ha NIOCKOCTM. PaBHOMepHOoe NPAMOJIMHENHOoe ABUsKeHne. HepaBHoMepHoe
NpAMONMHENHoe ABUXKeHne. CpeaHAN U MTHOBEHHAaA CKOPOCTb Tena NPy HepaBHOMEPHOM [BUNKEHMUMU.

YckopeHue. PaBHOYCKOpeHHOEe NpAMOIMHENHOE ABUKeHMe. YcKopeHue cBoboaHoro nageHus. OnbiTbl
Manunes.

Ipadmueckan MHTepnpeTaLmsa YCKOPEHUA, CKOPOCTU, MPOMAEHHOrO NyTH 1 NepemeLLeHnn ANa
NPAMOJIMHENHOTO ABUMKEHMS.

[BuKeHune Tena, 6pOLLIeHHOI'O noA yriom K ropusoHTy.

[BWXKeHWe Mo OKPYKHOCTU. JIMHENHAn CKOPOCTb, YI/10Bas CKOPOCTb, MepMOoL M YacToTa obpalLeHns npu
paBHOMEPHOM ABUMKEHMM MO OKPYHKHOCTU. CKOPOCTb M YCKOPEHME NPU ABUNKEHUN MO OKPYKHOCTH.

BekTop cunbl. PaBHOAENCTBYOWAS CUAa.

MepBblii 3aKOH HbtoTOHA. BTopoit 3akoH HbtoToHa. TpeTuit 3akoH HbtoToHa. MpuHUmMn cynepnosnumm

cun.

Cuna ynpyrocTu. 3akoH yka. Cuna TpeHmA: cuna TPEHUA CKONIbXKEHWUA, CUNA TPEHWUA NOKOA, Apyrve BUAbl
TpeHua. KoappurumneHT TpeHus.

[BuxKeHne Ten no oKpPyKHOCTU nog, p,eﬁcmmem HECKOJIbKUX CUAN.



3aKoH bepHynau 1 noabEMHan cuna Kpblna. CoBpemeHHble feTaTesibHble annaparhbl, Cy4a Ha
NoABOAHbIX KPbLIbAX, aHTUKPbIIO Ha CKOPOCTHbIX aBTOMOBUAAX. [lBUKEHME Noe3aa Ha MarHUTHOW
noayLKe.

Cuna TAXKECTU U 3aKOH BCEMUPHOTO TATOTEHUA. [IBUKEHME TEN BOKPYT FPAaBUTALMOHHOIO LEHTPA (B TOM
yncne nnaHet Bokpyr ConHua). MepBas KOCMUYECKasa CKOPOCTb. HEBECOMOCTb M NeperpysKku.

PaBHOBecHe maTepuasibHOM TOYKN. ABCONOTHO TBEpPAOE Tesi0. PaBHoBecKe TBEPAOrO Tena
3aKpensIEHHOM OCbto BpaleHns. MoOMeHT cunbl. LLeHTp TaxecTw.

Mmnynbc Tena. MUameHeHne umnynbca. Mmnynbe cunbl. Ynpyroe u Heynpyroe B3anmogencTemne. 3akoHsl
M3MEHEHWA U COXPAHEHUA MMNYbca. PeakTUBHOE ABUKEHME.

MexaHu4yeckasa paboTa n MoWHOCTb. PaboTa cui TAXKECTH, ynpyroctu, TpeHus. CBA3b SHePrnmn 1 paboTbl.
MoTeHLUManbHan sHeprus Tena, NOAHATOro Hag NOBEPXHOCTbIO 3eMu. MNoTeHLManbHas SHePrus cxaTou
NPYy*KMHbl. KuHeTUYecKan sHeprua. Teopema 0 KUHETUYECKOMN SHEPTnN. 3aKOH U3MEHEHUS U COXPaHEHUA
MeXaHNYEeCKOM aHepruu.

JemoHcTpauun.

HabnoaeHne mexaHMYeCcKoro ABUMKEHUA Tesla OTHOCUTE/IbHO Pa3HbIX Te/ OTCYETA.

CpaBHeHMe nyTen 1 TPAEKTOPUIA ABUKEHWUS OAHOIO U TOTO }KE TeJ1la OTHOCUTE/IbHO Pa3HbIX Te1 OTCUYETA.
MN3mepeHne CKOPOCTU M YCKOPEHUA NPSMOJIMHENHOTO ABUKEHUA.

NccnepoBaHWe NpU3HAKOB PaBHOYCKOPEHHOTO ABUXKEHMA.

HabnoaeHne asunKeHMA Tena No OKPYHKHOCTHU.

HabntoaeHne mexaHMYeCcKUx ABAEHNI, MPOUCXOAALIMX B CUCTEME OTCYETa «TenexKa» npu eé
paBHOMEPHOM U YCKOPEHHOM ABUMKEHMUU OTHOCUTEIbHO KabuHeTa GU3NKMU.

Ha6mo,a,eHv1e paBHOBECUA TEN, CBO6OAHOFO nageHua, KonebaHMA MasTHUKA B MHEPLMaNbHbIX CUCTEMAX
KaK noarsepxaeHue npunHunna OTHOCUTE/IbHOCTMU.

3aBMCMMOCTb YCKOPEHUA Tena OT ero Maccbl U AEWACTBYIOLLEN Ha HErO CU/bI.
HabnloaeHve paBeHCTBa CUA MPU B3aMMOAENCTBUN Te.

M3meHeHWe Beca Tena Npu YCKOPEHHOM ABUMKEHUN.

Mepeaaya MMNynbCa NPM B3aMMOLENCTBUN Te.

Mpeobpa3oBaHunA sHEPrUM NpU B3aMMOAENCTBUN Te.

CoxpaHeHue nmnyibca Npy abCcoNOTHO HEYNPYrom B3anMOLENCTBUMN.
CoxpaHeHWe Mmnyibca Npy ynpyrom B3auMoLencTeum.

HabntopeHve peakTMBHOIO ABUMKEHWA.

CoxpaHeHMe HEpPrnn npu CBO60,£I,HOM nageHunn.



CoxpaHeHWe 3HePrMM NPU ABUKEHUU TeNA NOA, AEWCTBUMEM NPYKUHbI.
NabopaTtopHbie paboTbl M ONbITbI.

KoHCTpynpoBaHMe TpaKTa A1a pasroHa v AajbHellero paBHOMEPHOTO ABUMKEHMSA WapPUKa Uau
TENENKKM.

Onpep,eneHme CpGAHEI?I CKOPOCTH CKONIbXKEHUA 6DYCKa nnn ABUXEeHUA WapukKa no HAK/IOHHO
N/TOCKOCTH.

Onpep,eneHme YCKOpPEHWNA Te€Na NpU paBHOYCKOPEHHOM OBUXEHUN NO HaKNOHHOM NJOCKOCTH.

MccneposaHme 3aBUCMMOCTU MYTU OT BPEMEHW NPU PaBHOYCKOPEHHOM ABUMKEHMM 6e3 HauYaNbHOWM
CKOpOCTH.

MpoBepKa rmnoTesbl: ec/iv NpU PaBHOYCKOPEHHOM ABUMXeHMM 6e3 HauyaIbHON CKOPOCTU MYTU OTHOCATCA
KaK pAf HEYETHbIX YMcen, To BpeMeHa 0AMHAKOBbI.

WccnepgoBaHne ABUKEHUA Tea, BPOLLIEHHOro Nog, Yyr/10OM K TOPU30HTY.

MccnepgoBaHme 3aBUCUMOCTU CUIbl TPEHWUA CKOTbKEHUA OT CUAbI HOPMAJIbHOTO AaBAEeHUA.
OnpegeneHne KoadduumeHTa TPEHNA CKObKEHNUA.

OnpeseneHne *KECTKOCTU NPYHKUHbI.

NccnepgoBaHme 3aBUCUMOCTM CUIbI YNIPYFOCTM, BO3SHUKAIOLWEN B MPYKUHE, OT cTeneHun gedopmaumm
NPYKUHbI.

OnpeaeneHne paboTbl CU/bl TPEHWUA NPU PABHOMEPHOM ABUNKEHUW Te/a MO roPU30HTaIbHOM
NoBEPXHOCTMU.

OnpeaeneHune paboTbl CUbI YNPYroCcTU NpU NOAbEME rpy3a C UCNONb30BaHMEM HENOABUKHOIO U
noABUXKHOro 610KoB.

Paspen 9. MexaHun4yeckue KonebaHus 1 BOJHbI.

KonebatenbHoe asukeHne. OCHOBHbIE XapaKTEPUCTUKN KonebaHuii: nepmoa, 4actoTa, amnanTyaa.
FapmoHuyeckme konebaHua. 3aTyxatowme KonebaHuma. BolHyKaeHHble KonebaHuA. Pe3oHaHc.

MaTtemaTnyecKkuii u I'IDY)KMHHbIﬁ MaATHUKN. HPEBpaLLI,EHMe IHEPrnn npu KonebatesibHOM ABUXEHUN.

MexaHunyeckne BoJHbI. MpoaobHbIE U NOoNepeyYHble Bo/HbI. CBOWCTBA MEXaHWUYECKUX BOJIH:
nHTEepdepeHuma n andpakuma. JanHa BOAHbI U CKOPOCTb e€ pacnpocTpaHeHmsa. MexaHu4yeckune BoHbI
B TBEPAOM Tene, CENCMMUYECKME BOJIHbI.

3ByK. PacnpocTpaHeHue n oTparkeHue 3ByKa. [POMKOCTb 3BYKa M BbICOTA TOHA. PE30HAHC B aKyCTUKe.
MHdpas3ByK 1 ynbTpassyK. Micnoib3oBaHMe yAbTPa3ByKa B COBPEMEHHbIX TEXHOOTUSAX.

JemoHcTpauun.

Ha6mop,eHv1e KonebaHui Ten noa ,CI,EﬁCTBVIEM CUNbI TAXXECTU U CUNbl YNPYTOCTH.



HabntogeHne KonebaHwuii rpy3a Ha HATU U Ha NPYKUHE.

HabntoaeHune BbIHYKAEHHbIX KO/lebaHMM N pe30oHaHca.

PacnpocTpaHeHMe Npogo/ibHbIX U MONEPEYHbIX BOSIH (Ha moagenm).

HabnoaeHne nnutepdepeHumn n audpakumm BoOAH Ha NOBEPXHOCTM BOAbI.

HabntogeHne 3aBUCMMOCTU BbICOTbI 3BYKa OT YacTOTbI.

AKYCTUYECKMIA pe30HaHC.

NabopaTtopHbie paboTbl U ONbITbI.

OnpegaeneHune 4acToTbl M Nepnoga KonebaHuii maTemMaTMYECKOro MaATHMKaA.
OnpeaeneHue 4acToTbl U Nepuoaa KosebaHuim Npy>KMHHOrO MasTHUKa.

NccnepoBaHme 3aBUCMMOCTM Neproga KonebaHuit rpysa Ha HATU OT AJIMHbI HATH.
NccnepoBaHme 3aBUCMMOCTM Nepmroga KoebaHnit NpyKMHHOrO MasiTHMKa OT Macchl rpysa.
MpoBepKa He3aBUCMMOCTM Nepmnoga KosiebaHui rpysa, nogBeLweHHOro K 1eHTe, OT Macchl rpysa.

OnbITbl, A&MOHCTPUPYIOLLME 3aBUCMMOCTb Nepuoaa KonebaHul NpyKMHHOTo MasiTHMKA OT Macchl rpysa
N KECTKOCTU NPYXKUHbI.

N3mepeHune ycKopeHua CBO60,CI,HOI'O nageHua.
Pasgen 10. 3/'IEI-(Tp0MaFHMTHOE none v aNeKTpoMarH1UTHble BOJIHbI.

3}1€KTpOMaI'HMTHOE none. 3}'IeKTpOMaFHMTHbIe BOJIHbI. CBOMCTBA 9NEeKTPOMarHMUTHbIX BOAH. LLIKana
9/IEKTPOMATHUTHbIX BOJIH. MICNO/Ib30BaHME 3/1eKTPOMArHUTHbIX BOH AN COTOBO CBA3MW.
Pagnonokauma. Kocmmyeckas cBAsb.

dNeKTPOMarHUTHaA npuposa ceeta. CKOpPoCTb cBeTa. BonHOBbIe CBOMCTBA CBETA: MHTEphEpPEHLMA U
andpakyms.

JemoHcTpauun.

CBOWCTBA 3/1IEKTPOMATrHUTHbIX BOJIH.

NHTepdepeHuma n andpakums ceeTa.

NabopatopHbie paboTbl U OMNbITHI.

MN3yyeHne CBOMCTB 3/IEKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBU/IbHOTO TesiedoHa.
MpoBeaeHWe onbITOB NO HabtoAeHUI0 NHTepdepeHUnn U gubpaKkuum cBeTa.

Pasgen 11. CeeToBble ABAEHUA.



JNlyyeBana moaenb CBeTa M reomeTpuyeckan onTmka. MCTOYHMKK cBeTa. MNpaMmoanHeliHoe
pacnpocTtpaHeHue ceeTa. 3atmeHuna ConHua m JlyHbl. OTpaxeHune ceeTa. [1hocKoe 3epKkano. 3aKoH
oTpakeHus ceeTa. MocTpoeHne n3obparkeHnn, cGopMMpPOBaAHHbIX 3EPKa/IOM.

NpenomneHune ceeta. 3aKoH npenomneHma ceeta. [lonHoe oTparkeHue ceeTa. cnonb3oBaHUe MNONHOIO
OTpa*XeHnA B ONTUYECKUNX CBETOBOAAX, ONTOBO/IOKOHHAA CBA3b.

JNInH3a, xopa nyyein B inH3e. Popmynia TOHKOM AMH3bI. [TocTpoeHne M3o06parkeHnn, cGopMMpPOBaHHbIX
TOHKOW NIMH30M. ONTUYeckasa cuctema ¢oToannapata, MMKPOCKONa M Tefieckona. [nas, Kak onTuyeckas
cuctema. bansopyKocTb M JaNbHO30PKOCTD.

PasnoskeHue 6enoro ceeTa B CnekKTp. OnbiTbl HotoTOHA. CnoxkeHune CNeKTpasbHbIX LBeToB. Aucnepcma
cBeTa.

JemoHcTpauun.

MpAMoONUHeNHOe pacnpocTpaHeHMe cBeTa.

OTpaxeHue cBeTa.

MonyyeHune n3o06paxkeHUn B NIOCKOM 3epKane.

MpenomneHue ceeTa.

ONTUYECKMIA CBETOBOA.

Xog nyyen B cobupatoLLen nmHse.

Xop nyyei B paccemBatoLen NnHse.

MonyyeHune n306paxkeHnin C MOMOLLbIO JINHS.

MpuHuMn geinctema ¢oToannapaTa, MMKPOCKONA M Tesieckona.
Mogenb rnasa.

PasnoxeHue 6enoro ceeTa B CNEKTP.

MonyyeHune 6enoro ceeta Npu CAOKEHUWN CBETA PA3HbIX LBETOB.
JNTabopaTtopHble paboTbl 1 ONbITHI.

NccnepgoBaHme 3aBUCMMOCTM YIaa OTPAXKEHMUA CBETOBOTO JIy4a OT yr/1a NageHus.
MN3yyeHne cBOMCTB N300OparkeHUs B NJIOCKOM 3epKase.

UccnepoBaHne 3aBUCMMOCTU yraa NpeaoMIeHuna OT yria NnageHna CBeTOBOrO Jlyda Ha rpaHuLEe «BO34yX—

CTEKNOY.
MonyyeHne n3obparxkeHnit c NOMOLLbIO cobupatoLwen NH3bI.

OnpegneneHune GOKYCHOro paccTOAHMA U ONTUYECKOM CUbI COBUpatoLLent INH3bI.



OnbITbl NO pa3noXKeHuo 6enoro ceeTa B CNEKTp.
OnbITbl MO BOCMPUATUIO LIBETA NPEAMETOB NPU UX HabAoAeHMN Yepes LBeTOoBble PUNLTPDI.
Paspgen 12. KBaHTOBbIE ABNEHUA.

OnbITbl Pesepdopaa u nnaHetTapHana moaenb atoma. Moaenb atoma bopa. MicnyckaHue v nornoweHune
cBeTa aToMOM. KBaHTbI. JIMHenyaTble CNeKTpbl.

PaanoakTuBHOCTb. Anbda-, 6eTa- u ramma-usnydeHusa. CTpoeHme aTOMHOro Aapa. HykaoHHas moaens
aToOMHoOro agpa. M3otonbl. PagmoaKkTBHble NpeBpalLeHna. Neprog noaypacnaga aToMHbIX A4ep.
[JelicTBue pafnoaKTUBHbIX U3/TYYEHUI Ha KMBbIe OPraHM3Mbl. 3aLLMUTA OT PAAMOAKTUBHOIO U3/TYYEHUA.

ApepHble peakumun. 3aKoHbl COXPaHEHUA 3apAA0BOro M MacCoOBOro Yncea. JHeprna cBA3N aTOMHbIX
anep. CBA3b Macchbl M sHepruun. Peakumm cnHtesa n aenenuns agep. UctouHunkm asHeprim ConHua v 3B€3a,
AaepHas sHepreTUKa. IKonormyeckne npobaemol A4EPHON IHEPTETUKM.

JemoHcTpauun.

CneKTpbl U31y4EHUA U NOTNOLLLEHMUA.

CneKTpbl Ppa3nnYHbIX ra3os.

CnekTp BOoAOpOAA.

HabnioaeHne TpekoB B Kamepe BuabcoHa.

PaboTa CYETUMKA MOHMIUPYIOLLUX U3NTYYEHWUIA.

Pernctpaumsa nsny4yeHns npupoaHbIX MMHEPAOB U NPOAYKTOB.
NabopaTtopHbie paboTbl U OMbITHI.

HabntogeHne CNNOWHbIX U IMHENYaTbIX CNEKTPOB M3/y4YeHusn.
NccnepoBaHne TPEKOB: M3MEPEHMEe SHEPTMM YacTULLbl NO TOPMO3HOMY NyTH (No doTorpadpuam).
N3mepeHune pagnoakTuBHoro ¢poHa.
MoBTopUTENbHO-0606LLaOWMIA MOLY b,

MoBTopUTENbHO-0606LatOWMIA MOAY/b NpeaHa3HauYeH Ana cMcTemaTusaummn n obobuweHus
npeaMeTHOro cofleprKaHus M onbiTa AeATeIbHOCTU, NPUOBPETEHHOIO NPU N3yYEeHUM BCEro Kypca
GU3KNKM yrybNEHHOTO YPOBHSA, a TaKKe AJ1A NOArOTOBKM K OCHOBHOMY rOCYy4,apCTBEHHOMY 3K3aMeHy Mo
dusuke.

B npouecce M3y4yeHUs JaHHOTrO MOAYS Peasin3yroTca U NoyYatoT Aa/ibHelwee pa3BuTme yuyebHble
nencteus, obecneymBalolLmMe AOCTUNKEHNE NPEAMETHbIX U MeTanpeaMeTHbIX pe3ynbTaToB 0byyeHus,
dbopmmMpoBaHME ecTeCTBEHHO-HaY4YHOM rPaMoTHOCTU: O6bACHEHME N ONMUCaHUe ABIEHUI HAa OCHOBE
npumMmeHeHua GU3NYECKMX 3HAHUN, UcCnenoBaTeIbCKUE AeNCTBUSA (BblABUMKEHWE TMNOTES, MOCTaHOBKA
Luenn 1 NNaHMpoBaHUe UCCNeaoBaHMA, aHaNM3 AaHHbIX U NOyYeHUe BbIBOAOB).



MpeanoytntenbHo GopmMoi OCBOEHUA MOAYNA ABAAETCA NPAKTUKYM, MPOrpamma KOTOPOro BKKOYAET:

pelleHune 3a4a4, OTHOCALLMXCA K Pa3NMYHbIM pa3aenam M Temam Kypca GU3MKK, B TOM YMcae 3aaad,
MHTErpUPYIOLNX COAEPKaHMe pa3HbiX pa3aenos;

BbINO/IHEHWE NabopaTopHbIX PaboT M oNbITOB (BKAOYAA PaboTbl U OMbITbl U3 NEepeYHel K pasaenam
Kypca) B yC/IOBUAX CAaMOCTOATE/IbHOIO NNaHWPOBaHMA NPOBEAEHUA UCCAeA0BaHMA, BbIGopa U
060CHOBaHMA MeToAa U3MEPEHMUA BENNUYNH, COOPKM SKCNEPUMEHTANbHOW YCTaHOBKMU;

BbINO/IHEHWE NPOBNEMHbIX 3a/laHMIA NPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa (3agaHuaA no
€CTEeCTBEHHO-HAYy4YHOM rPamMOTHOCTM), B TOM YMC/ie 3aZaHUI C MeXNPeaAMETHbIM COAEPKaHMEM;

paboTy HaA rpynnoBbIMU AU UHAMBUAYANbHBIMM NPOEKTAaMM, CBA3AHHBIMW C COAEPIKAHMEM Kypca
dnsnKN.

MN3yyeHne noBTOpPUTEIbHO-06061LIaI0LLLEr0 MOAYNA MOXKET 3aKaHYMBaTbCA NPOBeAeHNEM
[AMarHocTMyeckol paboTbl 3a Kypc GpU3NKM yrIy6AEHHOTO YPOBHSA, BKIOYAlOLLEN 3a4aHNA Pa3HOro
YPOBHA CNOMKHOCTU. Pe3ynbTaTbl BbINOAHEHUA AMarHOCTUYECKOM paboTbl MOryT MOKa3blBaTb CTEMEHb
rOTOBHOCTM 06YYalOLLMXCA K OCHOBHOMY rOCy/Z1apCTBEHHOMY 3K3aMeHY No pU3UKe, a TaKKe
CBMAETeNbCTBOBATb O AOCTUTHYTOM YPOBHE eCTeCTBEeHHO-Hay4HOM rPamoTHOCTH.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWMA MPOTPAMMbI MO ®U3NKE HA YIT/TYB/IEHHOM YPOBHE
OCHOBHOTI'O OBLLEEMO OBPA3OBAHWA

MN3yyeHne GpU3MKM Ha YypOBHE OCHOBHOrO 06LLero 06pa3oBaHUA Hanpas/ieHo Ha AOCTUXEHME
JINYHOCTHbBIX, MeTanpeamMeTHbIX U NpeaMeTHbIX 06pa3oBaTebHbIX Pe3yabTaToB.

JTIMYHOCTHBIE PE3Y/IbTATHI

B pesynbTaTe M3ydeHUA GPU3MKM Ha YPOBHE OCHOBHOTO 06LLero obpasoBaHmA y obydatowerocs 6yayTt
chopmMUpPOBaHbI CAeayoWMe NIMYHOCTHbIE Pe3yabTaTbl B YacTy:

e  1)NaTpMOTMYECKOro BOCMMUTAHUA:

nposAB/ieEHNE MHTEepeca K UCTOPUN N COBPEMEHHOMY COCTOSHUIO POCCUMCKON PU3MYECKON HayKW;
LUEHHOCTHOE OTHOLWEHME K AOCTUKEHUAM POCCUNCKUX YYEHBIX-PUINKOB;

e 2)rparkAaHCKOro U AyXOBHO-HPaBCTBEHHOIO BOCMUTAHMUA:

FOTOBHOCTb K aKTMUBHOMY Y4acTUIO B 0OCYKAEHUMN OOLLECTBEHHO 3HAYMMBbIX M STUYECKUX NPobaem,
CBA3AHHbIX C NPAKTUYECKUM NPUMEHEHNEM LOCTUNKEHUIA GUBUKM;

0CO3HaHME BaXXHOCTU MOPa/IbHO-3TUYECKMUX MPUHLMNMOB B AEATENIbHOCTU YY4EHOTO;
e 3)3CcTeTUYECKOro BOCNUTaHMUA:

BOCNpPUATUE ICTETUYECKUX KAYECTB ¢)VI3VILIeCKOI\;I HaYKW: e€ rapMOHUYHOIO NOCTPOEHUA, CTPOFOCTH,

TOYHOCTM, NAKOHUYHOCTY;
®  4)ueHHOCTU Hay4YHOro NO3HaHUA:

OCO3HaHWEe LEHHOCTU GU3NYECKON HAYKN KaK MOLLLHOTO MHCTPYMEHTa NO3HaHMA MUPa, OCHOBbI Pa3BUTUSA
TEXHO/IOMUIM, BarKHEMLLEN COCTABNAIOLLEN KYNbTYpPbI;

opuneHTauunAa B AeATe/IibHOCTU HA COBPEMEHHYHO CUCTEMY HAY4YHbIX ﬂpe,ﬂ,CTaBHEHMVI 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUNA NpuUpoabl;

pasBUTHE Hay4yHOW N06O3HATENIbHOCTM, MHTEPECA K UCCNeA0BaTeNbCKON AeATeIbHOCTH;
e 5)dpopmunpoBaHUA KyNbTypbl 340P0BbA M 3IMOLMOHANIBLHOTO 61arononyyms:

OCO3HaHWe LUeHHoCTU 6e3onacHoro obpasa XU3HM B COBPEMEHHOM TEXHOIOTMYECKOM MUPE, BaXKHOCTH
npasua 6e30MnacHoro NosBeAeHna Ha TPaHCMOPTE, Ha A0POraX, C 3EKTPUUYECKUM U TEMI0BbLIM
060py0BaHNEM B JOMALLIHMX YCOBUAX;

cpopMMpPOBaAHHOCTbL HaBblKa pedaeKcum, NPU3HaHMe CBOEro NpaBa Ha OWKMOKY M TaKOro ¥Ke npasa y
[APYroro 4enoBeKa;



e  6)TpyAoBOro BOCNUTAHMA:

aKTUMBHOE y4yacTue B pelleHnn NPaKTUYECKMX 3a4ad (B pamMKax ceMbW, 06pa3oBaTeibHOM OpraHM3aLmm,
ropofa, Kpas) TEXHO/IOrMYECKOM 1 COUMANbHOM HanPaBeHHOCTU, TPEOYIOLLMX B TOM YNUC/IE U
bU3MYECKNX 3HAHUI;

MHTEpPEC K NPaKTUYECKOMY U3yYeHUI0 NPodeccuin, CBA3aHHbIX C GU3NKOW;
®  7)3K0/I0rMYECKOro BOCNUTAHUA:

opueHTaUMaA Ha NPUMEHEHNEe PU3NYECKUX 3HaHUI A4/1A peLleHns 3a4a4 B 061acTH OKpYsKatoLLen cpeapl,
NAaHNPOBAHMA NOCTYNKOB U OLLEHKM UX BO3MOXKHbIX MOCNAEACTBUI ANA OKPYKatoLWen cpeapl;

0CO3HaHWe rNobaNbHOIO XapaKTepa 3KON0rMYECKUX Npobaem 1 NyTen ux peleHuns;
e 8)aganTaumm K U3SMEHSIOLLMMCA YCA0BUAM COLIMANbHOM M NPUPOAHON cpeabl:

noTpe6HOCTb BO B3aMMOAENCTBUM NPU BbINOJHEHUMN UCCAEA0BAHUI U NPOEKTOB GpU3NYECKOM
HanpaB/eHHOCTU, OTKPbLITOCTb OMbITY U 3HAHUAM APYTUX;

nosblileHne ypoBHA CBOEN KOMMNETEHTHOCTHU yepes NPakKTUYECKYHO AeATE/IbHOCTDb,

noTpebHOCTb B POPMUPOBAHMM HOBbIX 3HAHWUI, yMEeHWU GOPMYIUPOBaATL MAEWN, NOHATUSA, TMNOTE3bI O
dU3nYeCcKNX 06bEKTAX U ABEHUAX;

0CO3HaHWe AedULNTOB COOCTBEHHbIX 3HAHUIM U KOMMNETEHTHOCTEN B 061acTU GU3UKK;
NAaHNUpPOBAHNE CBOEro Pa3BMUTMA B NPUOOPETEHMN HOBbIX GUBUYECKNX 3HAHWI;

cTpemieHne aHann3npoBaTb U BbIABNIATb B3aMMOCBA3KN NPUPOAbI, 06LLI,€CTBa M 3KOHOMWUKHN, B TOM YuUcne
C ncnosbsoBaHnem cbmsmqecr(mx 3HaHWW;

OLLeHKa CBOMUX AENCTBUIM C YYETOM BIMAHMA Ha OKPYKAIOLLYIO cpeay, BO3MOXKHbIX rNobanbHbIX
nocneacTsuii.

METANPEAMETHbIE PE3Y/IbTATbI

B pesynbTaTe 0CBOEHMA Nporpammbl No GU3MKe Ha YPOBHE OCHOBHOTO obLiero obpasoBaHua y
obyuatoLleroca byayt cbopMmmnpoBaHbl MeTanpeameTHble pe3ybTaThbl, BKAKOYatoLMe No3HaBaTeIbHble
yHUBEpPCanbHble yyebHble AeNCTBUA, KOMMYHUKATUBHbIE YHUBEpPCasibHble yuebHble aeincTeuns,
perynaTuBHble yHUBEpCcanbHble yuebHble gencTBuA.

MNo3HaBaTenbHble YHUBEpPCAa/JibHblE y‘-IE6HbIe AEﬁCTBMH
basoBble noruyeckme AEﬁCTBMﬂ:

BbIAB/ZIATb U XapPaKTEPMU30BaATb CyLLECTBEHHbIE NMPU3HAKU 0b6beKToB (ﬂBﬂeHMVI), KJ'IaCCM(bMLI,I/IpOBaTb nx;



BblAB/IATb 3aKOHOMEPHOCTUN N NPOTUBOPEYNA B PaCCMATPUBAEMbIX d)aKTaX, AaHHbIX U Ha6}'IIO,CI,EHVIFIX,
OTHOCALWMNXCA K d)VI3MLIeCKVIM ABNEHNAM;

BbIAB/IATb NPUYNHHO-CNEACTBEHHbIE CBA3U NPU U3YyYEHUN PU3MYECKUX ABIEHMUI N NPOLECCOB, AesaTb
BbIBOAbI C UCMOJIb30BAHNEM AAYKTUBHbIX U MHAYKTUBHbIX YMO3aKNHOUYEHWUN, BbIABMIATb rMNOTE3bI O
B3aMMOCBA3AX GU3UUYECKNX BETUUUH;

CaMOCTOATE/IbHO BbIBMpPaTh cNocob peleHus yuebHol pusnyeckol 3aaum (CpaBHEHNE HECKONBKUX
BAapMaHTOB peLleHus, Bbibop Hanbonee noaxoaaLLero ¢ y4ToM CaMOCTOATENIbHO BblAeNEHHbIX
KpuTepues).

basosble nccneposartesibCkme ,D,eVICTBMﬂI
MCNO1b30BaTb BOMPOCHI KaK VICCHEAOBaTe}'IbCKVIVI MHCTPYMEHT NO3HaHWUA;

NpPOBOAMUTb NO CAMOCTOATENBHO COCTaBAEHHOMY MAAHY OMbIT, HECNOMHbINA GUINYECKUIA SKCNEPUMEHT,
Heb6o/bloe UccieaoBaHme GpU3NYECKOro ABAEHUS;

OouEeHMBAaTb HAa NPUMEHUMOCTb U OCTOBEPHOCTb MHd)OpMaLI,I/II-O, NONY4YEHHYIO B X04€e nccneaosaHma nnum
9KCNEPUMEHTAQ;

CaMoCToATe/IbHO pOpMYIMpPOBaTb 0606LLEHUA 1 BbIBOAI MO pe3yibTaTam NpoBeAEHHOro HabatoaeHus,
onbiTa, UCCNeA0BaHNUSA;

MPOrHo3MpoBaTbh BO3MOXHOE AasibHellee pa3suTme GU3NYECKMX NPOLLECCOB, a TaKKe BblAaBuraTb
NpeAnonoMKeHUs 06 UX Pa3BUTUN B HOBbIX YCJI0BUAX U KOHTEKCTaX.

PaboTa c MHpopmauymei:

NPUMEHATb Pa3ANYHble METOAbI, MHCTPYMEHTbI W 3aMPOChl NPU NOUCKE M 0TOope MHPOPMALUN UK
[OAHHbIX C Y4ETOM NpeasioReHHOoMN y4ebHoN pusmyeckon 3agauu;

aHanNM3MpoBaTb, CUCTEMATMIMPOBATL U NHTEPNPETMPOBATL MHPOPMALMIO PA3INYHBIX BUAOB U popm
npeAcTaBAeHUs;

OUEHMBATb HaAEKHOCTb MHPOPMALMK NO KPUTEPUAM, NPELNONKEHHBIM YUMTENEM NN
chOpMYyIMPOBAHHBIM CAMOCTOATENIbHO;

CaMOCTOATE/IbHO BbIBMPATb ONTUMA/bHYI0 GOPMY NpeacTaBAeHUA MHOPMALUKN U UANKOCTPUPOBATb
pellaemble 334341 HECNIOKHbBIMU CXEMAMM, AMarpammamu, MHOM rpadmKon 1 UX KOMBUHaLMAMM.

KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE Y4ebHble AelCTBUA:

B Xo4e obcyKaeHusa yuebHOro matepunana, pesynbTatoB 1abopaTopHbIX paboT M NPOEKTOB 3a4aBaTb
BOMNPOCHI MO cyllecTBy 06Cy»aaeMoi TeEMbl U BbICKa3blBaTb NAEN, HALLE/IEHHbIE Ha PelleHne 3a4a4u
noaaepaHue 6naroxkenaTesibHOCTU 0OLLEHUSA;

COMOCTaBAATb CBOW CY}KAEHUA C CYXKAEHMAMM APYrUX YYaCTHUKOB Ananora, o6Hapy»usaTb pasanuve u
CXOACTBO NO3ULUIA;



Bblpa*XaTb CBOK TOYKY 3peHUA B YCTHbIX N MUCbMEHHDbIX TEKCTAX,

ny6AnYHO NPeACcTaBAATb Pe3yAbTaTbl BbINOJHEHHOrO GM3NYECKOro OMbITa (3KCMepUMeHTa,
nccaenoBaHuA, NPOEKTa);

NMOHMMaATb W UCMO/Ib30BaTb NPENUMYLLECTBA KOMAHAHOM U UHAMBUAYANbHOW PaboTbl NPU peLueHumn
KOHKPETHOM Ppusnyeckon npobnemsi;

NPUHUMATb LeM COBMECTHOMN AeATe/IbHOCTWU, OPraHM30BbIBaTh AEACTBUA NO €€ AOCTUNKEHUIO:
pacnpenensatb posin, obcyKaaTh NPOLECChl U pe3y/ibTaTbl COBMECTHOM paboTbl, 06061WaTh MHEHUA
HECKONbKUX Ntoaew;

BbINO/IHATbL CBOIO YacTb paboTbl, OCTUras KAYECTBEHHOTO pe3y/bTaTa No CBOEMY HanNpaBAEHUIO U
KOOPAMHMPYA CBOM AEWUCTBMA C APYTMMM YNeHaMM KOMaHAbI;

OLLeHMBaTb KaYecTBO CBOEro BKAaAa B 06LWMIA NPOAYKT N0 KPUTEPUAM, CAMOCTOSATENIbHO
chopMYNNPOBAHHBIM Y4ACTHUKAMKN B3aUMOAENCTBUA.

PerynaTuBHble yHUBeEpCasibHble yuebHble AelCTBUA
CamoopraHusauus:

BbISIBAATL NPO6/ieMbl B JKU3HEHHbIX U YYEOHbIX CUTYaUMsAX, TPeOYoWMX AN peleHma GUsnyecknx
3HaHWI;

OPUEHTUPOBATLCA B PA3/IMYHbIX MOAX04AX NPUHATUA PeLLueHn (MHAMBMAYaNbHOE, NPUHATUE PELLUEeHUSs B
rpynne, NPUHATUE PELUEHUI FPYNNoit);

CaMOCTOATE/IbHO COCTaBAATb aITOPUTM peLleHna GU3MYECKON 3a4a4M AN NAAH UCCNe0BAHNA C Y4ETOM
MMEIOLLMXCA PECYPCOB U COBCTBEHHbIX BO3MOXKHOCTEN, apryMeHTUPOBATL Npeanaraemble BapuaHTbl
pelleHnit;

aenatb BbI6Op 1 6paTb OTBETCTBEHHOCTb 33 PeLleHue.
CaMOKOHTPO/1b, 3IMOLUMOHA/bHBIN UHTENIEKT:
[0aBaTb afleKBaTHYIO OLeHKY CUTyaL MK U Npegaaratb naaH eé usmeHeHus;

06BACHATL MPUUNHDBI AOCTUMEHUA (HEAOCTUMEHMA) PE3YNbTAaTOB AEATE/bHOCTH, AaBaTb OLUEHKY
nNpuobpeTéHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb (B TOM YMC/E B XOZ, BbINOJAHEHMA GU3NYECKOTO UCCef0BaHUA Uan
NpPOeKTa) Ha OCHOBE HOBbIX 06CTOATE/NIbCTB, U3MEHUBLUMXCSA CUTYALLMIA, YCTAHOBJ/IEHHbIX OLUMOOK,
BO3HUKLUMX TPyAHOCTEN;

oueHMnBaTb COOTBETCTBUE pe3y/ibTaTa Uesin U YCI0BUAM.

CTaBUTb ceba Ha MecTo APYyroro 4esoBekKa B Xxoge cnopa nnn guCKYCCUMN Ha Hay4HYO TEMY, MOHUMATb
MOTUBbI, HAMepeHNA N TOTUKY ApYyroro.



NpM3HaBaTb CBOE NPaBO Ha OWKNBKY NpW peLlleHnn GU3NYEecKnX 3aga4 Uau B yTBEPKAEHMUAX Ha HAayYHble
TEMbI 1 TaKOe Xe Npaso Apyroro.

MPEOMETHbIE PE3Y/IbTATbI

K KOHUy 06yuyeHus B 7 Knacce npegMeTHble pesybTaThl Ha yraybi1eHHOM ypOBHE A0/IKHbI OTParkaTb
chOpPMMPOBAHHOCTL Yy 0BYYAIOLLMXCA YMEHWIA:

MCNONb30BaTb MOHATUA: GU3MYECKNE N XMMUYECKME ABNEHNA, HaBAoAEHUE, SKCNEPUMEHT, MOAEND,
rmnoresa, eanHuLbl GU3NYECKNX BEIMYMH, aTOM, MOJIEKY1a, arperaTHble COCTOAHKA BellecTsa (TBEpAoe,
UOKOE, ra3006pasHoe), MexaHUYECKOe ABUKeHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NpAMOIMHENHOE), TPAaeKToOpUA, paBHoAeNcTByoWan cua, aebopmaums (ynpyras, naactmyeckas),
HEeBeCcoMOCTb, coobLiatowmeca cocyapl;

yBEPEHHO pasinyaTh sBaeHna (andadysmnsa, TennoBoe ABUNKEHUE YaCTUL, BELLECTBA, PaBHOMEpPHOoe
OBUKEHWE, HEPaBHOMEPHOE ABUMKEHWE, UHEPLUMSA, B3AUMOAENCTBUE TeN, paBHOBeCUe TBEPAbIX Tes C
3aKpenJIEHHOM OCblO BpalLeHWs, Nepedada AaB/eHNA TBEPAbIMM TETAaMMU, KUAKOCTAMM M razamu,
aTMocdepHoe gaBneHue; NaaBaHue Te, NPeBPaLLEHNs MEXaHNUYECKOM SHeprum) no onnucaHmo nx
XapaKTepHbIX CBOWCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLWMX AaHHOEe dU3MUYECKOoe ABNEHUE;

pacno3HaBaTb NPOSABAEHUE U3YUYEHHbIX PUINYECKUX ABJEHUI B OKPYXKatoLLem mupe (B TOm yncne
du3nYecKkne ABMEHNA B MPUPOAE: NPUMEPDI ABUKEHUA C PA3/INYHbIMU CKOPOCTAMM B XKUBOM U HEXMBOM
npupoae, 4eNCTBUE CUN TAXKECTMU, TPEHUSA, YNPYroCcTU B NPUPOAE U TEXHUKE, BIMAHUE aTMOChEpPHOro
[aB/IEHNA Ha XMBOW OpraHuU3Mm, NaaBaHue pbib, pbluaru B Tesie YenoBeKa), Npu 3TOM NepeBoanTb
NPaKTUYECKYIO 33434y B y4ebHYyo, BblAENATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKK) dM3MYECKNX
ABNEHUN;

ONMCbIBaTb U3YUYEHHbIE CBOMCTBA TEN U PU3MYECKME ABNEHUA, UCNONb3YA GMU3NYECKMe BeMYMHbBI (Macca,
06bEM, NNOTHOCTb BELLECTBA, BPeMs, NyTb, CPEAHAS CKOPOCTb, CUa YNPYroCTH, CUa TAMKECTH, Bec Tena,
cuna TpeHus, AaBneHve TBEPAOro Tena, gasneHue ctonba KUAKoCTH, BbiTaNKMBatOLWAnA cuna,
MexaHu4yecKaa paboTta, MOLLHOCTb, NEY0 CU/bl, MOMEHT CUbl, KO3GPULMEHT NONE3HOrO AENCTBUA
MeXaHU3MOB, KWHETUYECKan 1 NOTeHUMaNbHan 3HePrus), Npyu onMcaHMM NPaBUAbLHO TPAKTOBATb
bU3NYECKNI CMbICA UCMONb3YEMBIX BEUYMH, NX 0603HAYEHUA U egUHULbBI GU3NYECKUX BEANYMH,
HaxoAnTb GOPMY/bl, CBA3bIBAOLLME AaHHYIO GU3MYECKYIO BENIMYMHY C APYTMMU BEIMYMHAMM, CTPOUTD
rpaduKm U3y4YeHHbIX 3aBUCMMOCTEN GUINYECKUX BENIUUNH;

XapaKTepu3oBaTb CBOMCTBA Tesl, PU3MUECKMe ABNEHUA U NPOLECCHI, UCMO/b3YA MPABUIA CIOKEHUA CU
(Baonb oaHoM NpsAmoit), 3akoH NyKa, 3aKoH Mackana, 3akoH Apxumeaa, NpaBMao paBHOBECUA pblyara
(6noKa), «30/10TOE NPABUIO» MEXAHWUKW, 3aKOH COXPaHEHUSA MEXaHUYECKOM SHEPTUM, MPU 3TOM AaBaTb
CNIOBECHY0 GOPMYIMPOBKY 3aKOHA M 3aNUCbIBATb €10 MaTEMATUYECKOE BblPaXKeHUE;

CTPOUTb NPOCTbIe PU3MYECKME MOLENN PeaNbHbIX OOBEKTOB, NPOLECCOB U ABNEHUI, BbIAENATD NPU STOM
CYLLECTBEHHbIe M BTOPOCTENEHHbIE CBOMCTBA 0O6BbEKTOB, NPOLLECCOB, AIBJEHUN, NPUMEHATb PU3NYECKMe
Mmoaenm ana obbACHEHUA GU3NYECKUX NPOLLECCOB U pelleHna y4ebHbIX 3aay;



06bACHATL GM3NYECKME ABNEHNA, NPOLECCHI U CBOMCTBA TEA, B TOM YMC/IE B KOHTEKCTE CUTYyaLMiA
NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U peLaTh KaYecTBEHHbIe 3a4a4u, B TOM Yncie Tpebylowme
YMCNIEHHOTO OLLEHMBAHMSA XapaKTePHbIX 3HAYEHUI GU3NYECKMX BEZIMYUH, MPU 3TOM BbiBUpPaTb
afleKBaTHY0 GU3NYECKYIO MOAE/b, BbIABAATb NPUYMHHO-CeACTBEHHbIE CBA3W W BbICTPanBaTb
JIOTUYECKYHO LLeMOYKY PacCyKAeHMWIM C ONOPON Ha U3yYeHHble CBOMCTBa GU3NYECKUX ABEHUN,
dUn3nYecKne 3aKoHbI, 3aKOHOMEPHOCTU U MOAENN;

pelaTb pacyéTHble 3a4aum (B 2—3 4eicTBMA) N0 U3ydyaeMbiM TeMaM Kypca GU3NKK, BbIBMpas
afleKBaTHY0 GU3NYECKYI0 MOAeslb, C UCMO/Ib30BaHNEM 3aKOHOB 1 GOPMY, CBA3bIBAIOLLMX DU3NYECKMe
BE/IMYMHbI, 33aMMCbIBATb KPATKOE YC0BME W PA3BEPHYTOE pelleHne 3a4aum, BbISBAATb HegoCTalowme
nNM N36bITOUYHbIE AaHHble, 060CHOBLIBaTb BbIBOP METOAa peLleHna 3a4a4m, UCNO/b30BaTb CNPaBOYHbIe
[JaHHble, NPOBOAMTbL MaTemaTMyeckmne npeobpa3osBaHmns 1 PacHéTbl, OLEHMBATb PEaIMCTUYHOCTb
NONY4EeHHOro 3HaYeHUA GU3NYECKOW BEIMYMHDBI U ONPeaenaTb PasMePHOCTb GU3NYECKOWN BEUYMHDI,
MOAYyY4EeHHOM NPU peleHnn 3aaaum;

pacno3HaBaTb NPobaembl, KOTOPblE MOXHO PELUTb NPU MOMOLLM PU3NYECKUX METOLOB, M Npeanaratb
OPVEHTMPOBOYHBIN CNOCO6 peLleHuns, B ONMCaHMM UCCeL0BaHMA Pacno3HaBaTb NPoBepsemoe
npeanonosKeHue (rMnoTesy), MHTEPNPETUPOBATbL MNOAYUYEHHbI Pe3yNbTaT;

NPOBOANTb OMbITbl MO HabAOAEHMIO GU3UUYECKUX ABNEHUI UAU PU3NYECKMX cBOWCTB Ten (anddysus,
TENN0BOE paclMpeHmne ra3os, ABIEHNE UHEPLIMWN, USMEHEHWME CKOPOCTM NPU B3aUMOAENCTBUN Ten,
nepepaya AaBNEeHUSA KUAKOCTbIO U FAa30M, NPOsBeHNE AeNcTBUA aTMOChEPHOro AaB/eHUA, AencTeume
NPOCTbIX MEXaHN3MOB): GOPMYNPOBaTb NPEANOOKEHNE (TMNOTe3y) O BO3MOMKHbIX pe3y/ibTaTax
HaboaeHNIM, camocToATeIbHO cOBMpPaTh YCTAHOBKY M3 M36bITOYHOrO Habopa 06opyA0BaAHUA U
dopmynmMpoBaTb BbIBOAbI;

NpPoBOAUTb NPAMbIE U KOCBEHHbIE U3MEPEHUNA GUINYECKUX BEIUUYNH (pacCTOAHME, MPOMENKYTOK
BpeMeHU, Mmacca Tena, 06bém Tena, cuia, TemnepaTypa, NJIOTHOCTb }KUAKOCTU U TBEPAOro Tena, cuna
TPEeHUA CKONbXeHWA, aBneHne Bo3AyXa, BbITaIKMBaOLWLAA CUNA, AeUCTBYIOLLAA HA NOrPY»EHHOE B
UAKOCTb Teno, KoadOULIMEHT NOME3HOro AeNCTBMA NPOCTbIX MEXaHM3MOB) C UCMO/Ib30BaHUEM
aHaJIoroBbIX U UMPPOBbLIX NPNBOPOB, 060CHOBLIBaTL BbIOOP MeToAa n3mepeHus, GUKCMpoBaTb
nokasaHua NPUBopPOB, HaXOAUTb 3HAYEHNE U3MePAEMOI BEIMUYNHbBI C NOMOLLbIO YyCpeaHEeHUn
pe3ynbTaToB CEPUM U3MEPEHMIA N OLLEHNBATb MOTPELLIHOCTb U3MEPEHUI;

NPOBOAMUTb HEC/IOXHbIE IKCMEePUMEHTa/IbHbIE MCCIeA0BaHNA 3aBUCUMOCTEN PUINYECKUX BETNYUNH
(3aBMCMMOCTM NYTU PaBHOMEPHO ABUXKYLLETOCA TeNa OT BPpeMEHU ABUKEHUA Tena, CU/bl TPeHUS
CKO/Ib}¥KEHMA OT CU/bl HOPMaNbHOIO AaBAEHUA, KayecTBa 06paboTKM NOBEpPXHOCTEN Ten U
HEe3aBUCUMOCTM CUJIbl TPEHMA OT MNJIOWAAN CONMPUKOCHOBEHMA TEJ, CUJIbl YNIPYrOCTU OT YAJIMHEHUA
NPYKMHbI, BbITaNKMBaIOLWEN CUbI OT 06bEMA NOTrPYKEHHOM YacT Tena 1 OT NJIOTHOCTU KUAKOCTH, eé
HEe3aBUCUMOCTM OT MNAOTHOCTU TeNa, OT IMYyBUHbI, Ha KOTOPYIO MOTPYXKEHO Te0, YC/I0BUIA NaaBaHUA Ten,
YC/I0BUIA paBHOBECKSA pblvara U 610K0B): COBMECTHO C yunTenem ¢popmyanpoBaTh 3a4ady U runoTesy
nccnenoBaHMA, CaMoCTOATEIbHO NNAaHUPOBaTb MCCeA0BaHUE, CaMOCTOATEIbHO cObUpaThb
3KCNepMMEHTabHYIO YCTaHOBKY C MCMOJIb30BaHNEM UHCTPYKLMM, MPeACcTaBAATb NOyYeHHble
3aBMCUMOCTM GUINYECKUX BENINUYMNH B BUAE Tabauu, U rpaduKoB, oLeHMBaTb NOTPELHOCTH, AeNaTb
BbIBOAbI NO pe3yabTaTam UCCAeA0BaHMS;

cobntogaTh NpaBmaa TeXHUKK 6esonacHoro Tpyaa npu pabote ¢ nabopaTopHbIM 060pyA0BaHMEM;



YKa3blBaTb NPUHLMMbI AENCTBMA NPUBOPOB U TEXHNHYECKUX YCTPOMCTB: BECbI, TEPMOMETP, ANHAMOMETP,
coobuatowmecs cocyapl, 6apomeTp, pbivar, NOABUMKHbINA U HENOABMMHbIN 610K, HAKNOHHAA NJI0CKOCTb;

XapaKTepn3oBaTb NPUHLMMbI AEUCTBUA U3YYEHHbIX NPUBOPOB, TEXHUYECKUX YCTPOCTB U
TEXHO/IOMMYECKMX NPOLLECCOB C ONOPOI Ha UX ONMCaHMA (B TOM YMcae: NOALWMUNHUKN, YCTPOMCTBO
BOZONPOBO/A, TMApPaBANYECKUIA Npecc, CUOH, MaHOMETP, BbICOTOMER, NOPLLUHEBOWN HAacoc, apeomeTp),
NCMNO/b3ys 3HAHWUS O CBOMCTBAX GU3MYECKUX ABNEHUIN N HEObXoanMble pU3nYecKme 3aKoHbI U
3aKOHOMEpPHOCTH;

MCMONb30BaTb CXeMbl Y CXEMATUUYHbIE PUCYHKU U3YYEHHbIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENbHbIX
NpMBOPOB M TEXHOJIOTMUYECKUX MPOLECCOB NPW pelleHnn yuebHOo-NPakTUYEeCKUX 3a4ay;

npuBoAMTbL NPUMEpPbI (HaXo4UTb MHOPMALMIO O NPUMEpPaX) NPAKTUYECKOro UCMO/1b30BaHUA
bU3NYECKNX 3HAHMI B NOBCEAHEBHOM KN3HU ans obecnedyeHma 6€30nacHOCTM Npu 06paLLEHUM C
nprMbopamm N TEXHUYECKMMM YCTPOMCTBAMM, COXPAaHEHMA 340POBbs U COBt0AEHMA HOPM
3KO/IOMMYECKOro NoBeAEHMA B OKPYKatoLWEeN Cpeae;

OCYLLECTBAATb OTOOP UCTOYHMKOB MHOPMaAL MM GU3NYECKOTo coaepiKaHusa B MHTepHeTe,
camocToAaTesIbHo GOpMYINPYA NOMCKOBbLIN 3aMPOC, Ha OCHOBE MMEIOLLMXCA 3HAHWUIA U NYTEM CpaBHEeHMA
Pa3IMYHbIX UCTOUHUKOB BblAENATb MHPOPMaLMIO, KOTOPaA ABASETCA MPOTUBOPEUYNBON MU MONKET BbITh
He[0CTOBEPHOM;

MCMNO/Ib30BaTb MPU BbINOJHEHMUM YYEBHbIX 334aHUIN HAYYHO-NONYNAPHYIO IMTEPATYPy GU3NYECKOrO
CoAepKaHuA, CpaBoYHble maTepuasbl, pecypcbl ceTn MHTepHeT, BAaaeTb Npuémammu
KOHCMNEKTUPOBaHMA TeKCTa, Npeobpa3oBaHua MHGOPMaLMK U3 OA4HOW 3HaKOBOWN CUCTEMbI B APYTYIO;

C034aBaTb COBCTBEHHbIE KPaTKME MUCbMEHHbIE U YCTHbIE COObLLLEHNA HA OCHOBE 2—3 UCTOYHUKOB
MHpopMaLnn GU3NYECKOrO COAEPKaHMUSA, B TOM Yyncae Ny6NYHO genaTb KpaTkne coobuieHms o
pesynbTaTax NPOEKTOB UM y4ebHbIX nccneaoBaHui, NPy STOM FPamMOTHO UCMOJIb30BaTb U3YYeHHbI
NOHATUMHDBIN annapaT Kypca GU3MKKM, CONPOBOXKAATL BbICTYMN/IEHWE Npe3eHTaumnen;

Npwv BbINOSHEHUM y4ebHbIX MPOEKTOB U UCCAeA0BaHMIA pacnpeaensaTb 0683aHHOCTM B rpynne B
COOTBETCTBUM C MOCTaBAEHHbIMW 3aa4amm, CAeANTb 3a BbIMNONHEHUEM NiaHa AeNCTBUIA, afleKBaTHO
OLEHMBaTb COBCTBEHHbIN BKNAA, B A€ATE/IbHOCTb rPYMnbl, BbICTPAUBaTh KOMMYHUKATUBHOE
B3aMMOAENCTBME, YUUTbIBAA MHEHUE OKPYXKaIOLWMX.

K KoHUy 0byuyeHus B 8 Knacce npeaMeTHble pe3y/ibTaTbl Ha Yr1ybAeHHOM YPOBHE A0/KHbI OTPaKaTb
chOpPMMUPOBAHHOCTb Y 0OYYAIOLLMXCA YMEHUIA:

MCMONb30BaTb NMOHATMA (Macca U pa3mepbl MOJIEKY, TEMIOBOE ABUXKEHUE aTOMOB U MOJIEKY,
arperaTHble COCTOAHWUA BELLECTBA, KPUCTANIMYECKNE U aMOpPHbIe TeNA, HACBIWEHHbIN U
HeHacbIWeEeHHbIM nap, CNocobbl USMEHEHWUA BHYTPEHHEN SHEPTUM, SNEMEHTAPHbIN SINEKTPUUYECKUI
3apAag, NPOBOAHUKN, NONYNPOBOAHUKN, ANINEKTPUKUN, UCTOYHUKN NOCTOSHHOTO TOKA, 3/1IEKTPUYECKOE U
MarHUTHOE Mo, ONTUYECKAn CUCTEMA) U CUMBOIMYECKUI A3bIK GU3MKM NPU PeLLEeHNN YYeBHbIX 1
NpaKTUYeCcKMX 3a4ay;



YBEPEHHO pa3ninyaTth ABAEHMSA (TeNN0BOE pacluMpeHue (cxKaTue), Ten0Boe paBHOBECHE,
MOBEPXHOCTHOE HaTAXeHWe, CMayMBaHNe, KanuAAPHbIE ABNEHMSA, UCNapeHMe, KOHAEeHcaums,
nnaBfeHue, KpUCTaNIM3aLms, KuneHune, cnocobsl Tenaonepesaum (TenNoNpPoBOAHOCTb, KOHBEKUMSA,
M3NydYeHue), TenaoBble NOTepu, 3MeKTpUsaumna Te, Bsaumoaenctene 3apaaos, AencTena
3/1IEKTPUYECKOr0 TOKa, KOPOTKOE 3aMblKaHWe, B3aMMOAENCTBME MAarHUTOB, AEWCTBUE MArHUTHOTO NOAS
Ha NPOBOAHMK C TOKOM) MO OMMUCAHUIO UX XaPaKTEPHbIX CBOMCTB M HAa OCHOBE OMbITOB,
AEeMOHCTPUPYIOWNX AaHHOE GpU3MYecKoe ABMEHNE;

pacno3HaBaTb NPOABAEHUE U3YUYEHHbIX PUINUECKUX ABJEHUNI B OKPYXKatoLLem mupe (B Tom uncne
bu13nYecKkune aBNeHNA B NPUPOLE: MOBEPXHOCTHbIE N KaNnUANSAPHbIE ABIEHUA B NPUPOAE, KPUCTaNbl B
npupoge, nsnydyeHune ConHua, 3amepsaHne BOAOEMOB, MOPCKMe 6pu3bl, 0bpasoBaHmne pockl, TYmaHa,
WHes, CHera, a1eKTPUYECKME ABNEHNA B aTMocdepe, 3/1eKTPUUYECTBO KUBbIX OPraHM3MOB, MarHMTHoe
nose 3emnn, apeind NoNOCOB, POSb MarHUTHOTO NOAA ANA XU3HWU Ha 3emie, NONAPHOE CUAHUE), NPU
3TOM MepeBoAnTb NPAKTUYECKYIO 3a4a4y B y4ebHYI0, BblAENATb CYLLLECTBEHHbIE CBOMCTBA (MpU3HaKK)
bU3MYECKNX ABNEHUI;

OMNUCbIBaTb U3yUYeHHble CBOMCTBA TeN U GpU3MYecKMe ABAEHMA, UCNOb3yA GU3UYECKME BEINYUHDI
(Temnepatypa, BHYTPEHHASA SHEPrMA, KONMYECTBO TENNOTbI, paboTa rasa, yaenbHaa TeNI0EMKOCTb
BeLLecTBa, yae/bHas TenioTa NaaBneHus, yaenbHas TenaoTta napoobpasoBaHus, yaeibHas TensioTa
CropaHus ToNAnBea, KO3PPUUMEHT NONE3HOTO AEUCTBUA TENNOBOW MallUHbI, OTHOCUTE/IbHAsA BNAXKHOCTb
BO34yXa, 3/IEKTPUYECKMIA 3apaj, CUa TOKa, INEKTPUYECKOe HanpaxeHne, CONPoTMBAEHNE NPOBOAHMKA,
3AC B Uuenu NOCTOAHHOIO TOKa, 3NeKTpUYecKoe yaebHOe CONPOTUB/EHME BELLECTBa, paboTa U
MOLLHOCTb 3/1eKTPUYECKOro TOKa), NPU OnMcaHUM NPaBUIbHO TPAKTOBaTb GU3NYECKUIA CMbICA
NCMONb3YeMbIX BEIMYMH, NX 0603HaUYEHUA N eAMHULbI GU3MYECKUX BENUYUH, HaX0AMTb GOPMYbI,
cBA3bIBalOWME AaHHYI0 GU3MYECKYIO BEIUUYUHY C APYTMMU BEMYUHAMMU, CTPOUTL FpadUKM U3YYEeHHbIX
3aBUCUMOCTEN GU3NYECKUX BENNYNH;

XapaKTepu3oBaTb CBOWCTBA Te/, GM3MYEeCKMNe ABAEHNA U NPOLLECCHI, UCMONb3YA OCHOBHbIE NONOMKEHNA
MOJIEKYNAPHO-KMHETUYECKO TEOPUN CTPOEHUA BELLECTBA, YPaBHEHWE TenoBoro 6anaHca, 3akoH
COXPaHEeHMA 3/IEKTPUYECKOrO 3apAaa, 3akoH KyaoHa, NPUHLMN cyneprno3nunmn aeKTpUYeCcKnx nonen,
3aKkoH Oma Aans yyacTKa uenu, npasuna Kupxroda, 3akoH Oma a4 NosHOM uenu, 3akoH Axxoyna-/leHua,
33aKOH COXPaHeHMWA SHePrun, NP1 STOM pasinyaTb CI0BECHYO GOPMYIMPOBKY 3aKOHA U ero
MaTemaTuyecKoe BblpaXKeHue;

CTPOUTb NPOCTble GU3NYECKME MOAENU pPeasibHbIX 06 BEKTOB, NPOLLECCOB U ABIEHWIA, BbIAENATL NPU 3TOM
CYLLECTBEHHbIE M BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB, NPOLLECCOB, IBJIEHUIN, MPUMEHATb PU3NYECKME
mogenun ans obbscHeHUA GU3NYECKMX NPOLLECCOB U pelleHmns y4ebHbIx 3a4ay;

06BACHATL PU3NYECKME ABNEHMA, MPOLLECCHI M CBOMCTBA T/, B TOM YMC/E U B KOHTEKCTE CUTYaLUi
NPaKTUKO-OPMEHTUPOBAHHOIO XapaKTepa, U pellaTb KauecTBEeHHble 3a4a4n, B TOM Yncie Tpebytouime
YMCNEHHOTO OLEHUBAHUSA XapaKTePHbIX 3HAaYEHUIM GU3UYECKUX BEIMYUNH, NMPU STOM BblbUpaTb
afeKkBaTHY0 GU3NYECKYIO MOAE b, BbIABAATb NPUUNMHHO-C/IEACTBEHHbIE CBA3W U BbICTPanBaTb
NIOTMYECKYIO LLEMOYKY PACCYKAEHUIM C ONOPON Ha U3YUYEHHble CBOMCTBA PU3NUYECKUX ABIEHUN,
du13MYeCcKne 3aKOHbI, 3aKOHOMEPHOCTU N MOLENM;

YBEPEHHO peLaTb PacyéTHble 3a4a4M (C oNopow Ha 2—3 ypaBHEHMS) NO M3yYaeMbiM TEMam Kypca
dU3KKK, BbIBUPAA aaeKBaTHYIO pU3MUECKYI0 MOAESb, C UCNO/b30BaHWEM 3aKOHOB U Gopmyn,



CBA3bIBAOWMNX GU3NYECKME BENNUYMHDI, 3aMNUCbIBATh KPATKOE YC0BUE U Pa3BEPHYTOE pelleHne 3a4auum,
BbISBNATb HEAOCTAlOLWME NN M3BbITOUYHbIE faHHble, 06OCHOBbLIBATL BbIBOP METOAA PeLleHns 3a4aum,
MCNo/b30BaTb CNPaBOYHble AaHHbIE, NPUMEHATb METOAb! aHaIN3a Pa3MepPHOCTEN, UCNO/b30BaTb
rpaduyeckne metoapl peleHmns 3a4a4, NPoBoANTbL MaTeMaTYecKe Npeobpa3oBaHNA U PacUETbI,
OLUEHMBATb PeaIMCTUYHOCTb NONYYEHHOTO 3HaYEHMA GUUYECKOW BEIMYMHBI U ONpeaensTb
pasmepHOCTb GM3NYECKOIN BEMUMHDI, NOSYYEHHON NPU PelleHnm 3a4a4un;

pacno3HaBaTb NPo6aeMbl, KOTOPbIE MOMKHO PELWNTL MPU NOMOLLM GpU3MUECKUX METOAOB, U Npeanarath
OPUMEHTMPOBOYHBIN CNocob pelleHus, B onncaHUM UccieaoBaHMA pacno3HaBaTh NpoBepsemoe
npeanonoKeHune (rMNoTesy), MHTEPNPETUPOBATL MNOJYYEHHbIV pPe3y/bTaT;

NpPoBOAMUTb ONbITbI NO HABAOAEHUIO PUINYECKUX ABNEHNI UNU PUINYECKUX CBOMCTB TeN (KanunnapHble
ABMIEHMA, 3aBUCMMOCTb AaB/IeHUA BO3AyXa OT ero o6bEma 1 TemnepaTypbl, CKOPOCTHK npoLecca
OCTbIBaHMA (HarpeBaHMA) NPU U3TYYEHUU OT LBETa M3ydatoLlel (nornoLiatoulein) NnoBepxHoCTH,
CKOPOCTb MCMapeHus BoAbl OT TEMMNePaTypbl 3KUAKOCTU 1 NAOWAAN €€ NOBEPXHOCTU, SNeKTpU3aLma Ten
W B3aMMOENCTBUE INIEKTPUUECKUX 3aPA/10B, B3aMMOAENCTBME NOCTOAHHbIX MarHMToB, BU3yaaun3aLms
MarHUTHbIX NoNel NOCTOAHHbIX MarHUTOB, AEWCTBUA MarHUTHOMO NO/A Ha NPOBOAHMK C TOKOM, CBOMCTBa
3NeKTpoMarHuTa, CBOMCTBa 3N1eKTpoABMUraTena NOCTOAHHOro ToKa): dopMyanpoBsaTb NpoBepsemoe
npeanonoKeHue (rmnoTesy) o BOSMOXKHbIX pe3ybTaTax HabaogeHN, CaMoCcToATeIbHO cobUpaThb
YCTaHOBKY U3 M36bITO4HOro Habopa 060pya0BaHUA, ONMUCbIBATL X0 ONbiTa U GOPMYIMPOBATb BbIBOAbI;

NPOBOAMTb NPAMbIE U KOCBEHHbIE U3MEPEHNA GU3NYECKMX BEANUYUNH (TeMNepaTypa, OTHOCUTE/IbHASA
BJIAKHOCTb BO3/4yXa, CUNa TOKA, HanpaXeHue, yaenbHasa TeENN0EMKOCTb BeLecTsa, CONpoTUBAEHME
NPOBOAHMKA, paboTa M MOLLHOCTb 3/1EKTPUYECKOTO TOKA) C MCMO/Ib30BAaHNEM aHANOTOBbIX U LMOPOBbIX
nprbopos, 060CHOBbLIBaTL BbIGOP METOAa M3MepeHUs, PUKCUPOBATL NOKa3aHMA NpMbopPOB, HAXo0ANUTb
3HaYeHMe U3MePAEMON BENYMHDI C MOMOLLbIO YCPEAHEHMA Pe3ybTaTOB CEPUN UIMEPEHUIA U
OLUEHMBATb MNOTPELIHOCTb U3MEPEHUN;

NPoBOAUTb 3KCNEPUMEHTANbHbIE UCCNeA0BaHNA 3aBUCMMOCTEN GU3UUYECKMX BEUUYNH (3aBUCUMOCTb
[aBfieHns Bo3ayxa oT ero 06bEMa U HarpeBaHWA UAM OXaXKAEHMA, UccneaoBaHNe ABNEeHNA
Tens1o006MeHa Npu CMeLMBaHMM X0N04HOW U ropadeit BoAbl, 3aBUCMMOCTb COMPOTUBAEHMUA NMPOBOAHMKA
OT ero A/InHbI, NN0LaAM NOMNePeYHOro ceYeHus 1 yaenbHOro ConpoTMBAEHUA BellecTsa NPOBOAHMKa,
CWJIbl TOKA, MPOTEKAIOLLLEro Yepes NPoBOAHUK, OT HaMNPAMKEHUA Ha MPOBOAHUKE, UCC/Iea0BaHNe
nocnenoBaTeIbHOro M NapanneNbHOro coeAnHeHU NPOBOAHUKOB): COBMECTHO C yunTenem
bopmynmpoBaTh 3a4a4y 1 rMNOTE3y UCCIeA0BaHUA, CAMOCTOATENbHO NaHNPOBaTb UCCAeA0BaHMe,
CaMOCTOATE/IbHO COBMPaATb SKCMEPUMEHTA/bHYIO YCTAHOBKY C MUCMNO/Ib30BaHMEM UHCTPYKLMMK,
npeAcTaBAATb NONYYEHHbIe 3aBUCUMOCTU GUINYECKUX BEINMUYUH B BUAE Tabauu, U rpaduKoB, oLeHUBaTb
MOrpeLLIHOCTH, AenaTh BbIBOAbI MO pe3ynbTaTaM Uccief0BaHus;

cobntogatb npaBuia 6besonacHoro Tpyaa npm pabote c nabopaTtopHbiM 060pyaOBaHNEM;

XapaKTepusoBaTb NPUHUMMbI AENCTBUA U3yYeHHbIX NPUB0POB, TEXHNUYECKUX YCTPOWCTB U
TEXHO/IOTMYECKMX MPOLLECCOB C OMOPOM HA UX ONWUCAHMSA (B TOM YMC/ie: CUCTEMA OTOMJ/IEHNUA LOMOB,
rMrpomeTp, NapoBas TypbuHa, amnepmeTp, BOSIbTMETP, CHETUMK INIEKTPUUECKO IHEPTUN,
3/1eKTPOOCBETUTE NbHbIE NPUBOPDI, HarpesaTesibHble 3/1eKTponprbopsbl (MpMMepbl), NpeaoXpaHUTenn u
UX NPUMEHEHWE B BbITYy U TEXHUKE, MPUMEHEHME NMOCTOSHHbIX MAarHUTOB, 3/1EKTPOMArH1TOB,



3NeKTpoABUraTe/ib NOCTOAHHOrO TOKA), MCNO/b3YA 3HaHMA O CBOMCTBaX GU3NYECKUX ABNEHUIA,
Heobxoaumble pU3MUYecKMe 3aKOHbl U 3aKOHOMEPHOCTY;

pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOMCTBA U U3MepUTE/IbHbIE MPUBOPLI MO CXEMaM U
CXEMATUYHbBIM PUCYHKAM (KWMAKOCTHbIN TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUraTe b
BHYTPEHHErO CropaHus, 31EeKTPOCKOM, PEOCTAT), COCTaBATb CXeMbl 3/1IEKTPUYECKUX Lienen ¢
nocneaoBaTeNbHbIM U NapanienbHblM COegMHEHNEM 3/1EMEHTOB, Pa3/inyas yCcaoBHble 0603HayYeHuA
3N1EMEHTOB 3/IEKTPUYECKUX LEMEN, MCNOIb30BATb CXEMbI M CXEMATUYHbIE PUCYHKM U3YYEHHbIX
TEXHUYECKMX YCTPOWCTB, U3MEPUTENbHbIX NPUBOPOB M TEXHOIOTMYECKUX MPOLLECCOB NPU peLleHnmn
y4ebHO-NPaKTUYECKMX 3a4aY;

npuBOAUTL NpUMepbl (HaXoAUTb MHPOPMALMIO O NPUMEPAX) NPAKTUYECKOrO UCMOb30BaHUA
dU3NYECKNX 3HAHWNI B NOBCEAHEBHOM }KN3HU ANnA obecneveHma 6e3onacHoCTM Npu obpaLLeHnn ¢
nprMbopamm N TEXHUYECKMMU YCTPOMCTBAMM, COXPaHEHMUA 340P0OBbs U COB0AEHUA HOPM
3KO/IOrMYECcKoro NoBeAeHUs B OKpyKatoLen cpese;

OCYLLLECTBAATb NOUCK MHbOPMaUUKM pU3MYECKOro cogepkaHma B MHTepHeTe, caMoCToATEIbHO
dbopmMynnpys NOMCKOBbLIM 3aNpPOC, Ha OCHOBE MMEILLMXCA 3HAHUIN N CPaBHEHMA AOMNOJIHUTE/IbHbIX
WMCTOYHWKOB BblAeNATb MHPOPMaLMIO, KOTOPaA ABASETCA NPOTUBOPEUYNBON UIU MOXKET ObITb
HeA0CTOBEPHOW;

MCNO/Ib30BaTb MPK BbINOAHEHMM YYEBHbIX 334aHNI HAYYHO-NONYAAPHYIO AMTEPaTypy GU3NYECKOro
cofiepsKaHuaA, CrpaBoYHble maTepuasbl, pecypcbl ceTn MHTepHeT, Bnaaetb Nnpuémamm
KOHCNEKTUPOBaHMA TEKCTA, Npeobpa3oBaHus MHGOPMaLLMK U3 OAHOW 3HAKOBOW CUCTEMbI B APYTYIO;

C034aBaTb COBCTBEHHbIE MMCbMEHHbIE M KPaTKMe YCTHble coobLueHns, 0606Lian nHbopmaumio ns
HECKO/IbKMX NCTOYHUKOB GU3MYECKOro COAEPKaHUsA, B TOM Yymcie ny6anYHO NpeacTaBaaTb pesyabTaTbl
NPOEKTHOW AW UCCNeL0BATENbCKON AeATENbHOCTU, NPY 3TOM MPAaMOTHO MCMNO/b30BaTb U3YUYEHHbIN
NOHATUMHbBIN annapaT Kypca GU3NKKM, CONPOBOXKAATL BbICTYN/IEHWE Npe3eHTaumnen;

NPV BbINOJIHEHUM Y4EOHbIX MPOEKTOB U UCCAEA0BaHUIA GU3NYECKUX NPOLLECCOB pacnpesensTb
0653aHHOCTM B rpynne B COOTBETCTBMM C NMOCTaBNEHHbIMW 334a4aMu, C/1eMTb 33 BbINOJHEHUEM MaHa
OEeVCTBUI N KOPPEKTMPOBATD €r0, afeKBATHO OLLEHMBATb COOBCTBEHHDIM BKNASA, B A€ATENbHOCTb rpynnbl,
BbICTPAMBaTb KOMMYHMKATUBHOE B3aMMOLENCTBME, NPOAB/AA FOTOBHOCTb Pa3peLllaTb KOHPANKTDI.

K KoHLy 06y4yeHus B 9 Knacce npeameTHble pe3y/ibTaTbl Ha yry6a1eHHOM YPOBHE A0/KHbI OTpaKaTb
chOpPMUPOBAHHOCTb Y 0ByYatOLWMXCA YMEHUIA:

MCMNOo/Ib30BaTb MOHATUA (CMCTEMA OTCYETA, OTHOCUTE/ILHOCTb MEXAHUYECKOTO ABUKEHWUSA, HEBECOMOCTb U
neperpysku, LEHTP TAXKECTU, MEXAHNYECKME BOJIHbI, 3BYK, MHDPA3BYK U YAbTPa3BYK, 3/1€KTPOMarHUTHble
BOJIHbI, PEHTTEHOBCKOE U3/Ty4YeHWeE, LLIKAAA 3/IeKTPOMArHUTHbIX BOJTH, UICTOYHUKM CBETA, 6IM30PYKOCTb U
A3aNbHO30PKOCTb, CNEKTPbLI UCMYCKaHWUA U NOTNoWeHKs, anbda-, 6eTa- 1 ramma-usnyyeHus, M3oTonbl,
A4EepHan 1 TepmosaepHan SHEPreTKa) 1 CUMBOIMYECKMI A3bIK GM3NKKN NPU peleHnn yu4ebHbIX 1
NPaKTUYECKMX 3aJay;

yBEPEHHO pa3ainyaTb ABNEHUA (paBHomepHoe 1N HepaBHOMeEpPHOe ﬂpﬂMOﬂMHEVIHOe ABUXeEHNe,
PaBHOYCKOpPEHHOE I'IpﬂMO/'IMHEI‘aHOG ABUXKeHue, CBO6OAHOE nageHwmne Ten, agsnxeHme nNo OKpPyxHOCTH,



B3aMMOAeNCTBUNE Te, paBHOBECHE MaTepunasibHOM TOYKU, PEaKTUBHOE ABUKEHWE, HEBECOMOCTD,
KoniebaTesibHOe ABMMEHME (rapMOHMYECKME, 3aTyXatoLLne, BbIHYKAeHHble KoebaHua), pe3oHaHc,
BOJIHOBOE ABWKEHMeE (pacnpocTpaHeHWe 1 OTPaXKeHUe 3ByKa, MHTepdepeHLMsa 1 AudpaKLmsa BOH),
NPAMOIMHENHOE PAacNpOCTPaHEHME, OTPAXKEHWE N NPeoM/IEHNE CBETa, NOHOE BHYTPEHHEE
OTpaKeHue CBeTa, pas/ioxKeHne 6enoro cBeTa B CNEKTP U CIOXKEHUE CNEKTPaJIbHbIX LBETOB,
ecTecTBeHHan PaAMOaKTUBHOCTb, BOSHUKHOBEHWE IMHENYATOrO CNEeKTPa U3nydeHna) No ONUCAHMIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLWMX AaHHOE PpU3MYECKoe ABEHNE;

pacno3HaBaTb NPOSABJEHME U3YUYEHHbIX GUINYECKUX ABJIEHUI B OKPY*KatloLWemM MUpe (B TOM yncne
bU13nYecKne ABNEeHUA B NPUPOLE: MPUINBBI U OTNIMBbI, ABUNKEHME NnaHeT CONHEYHOM CUCTEMDI,
PEAKTUBHOE ABUMKEHME KMBbIX OPraHU3MOB, BOCNPUATME 3BYKOB KMBOTHbIMU, 3€MNETPACEHNE,
celiCMMYecKMe BOJIHbI, LlyHamMU, 3X0, LiBETa TeJjl, ONTUYECKUE SIBNEHMA B Npupoae, buonormyeckoe
AenicTBue BUANUMOrO, Y1bTPadMONETOBOTO U PEHTTEHOBCKOIO U3/Ty4YEHWNIA, €CTECTBEHHDbIM
PaAMOaKTUBHbIN GOH, KOCMUYECKME NTYYU, PAAMOAKTUBHOE U3STyYeHMe NPUPOLHbIX MMHEPA/IOB
AeicTBUE PafMOaKTUBHbIX U3/TyYEHUI Ha OPraHU3M YeNOBEKa), MPU 3TOM NepeBoAUTb NPAKTUYECKYHO
3aJa4y B y4ebHyI0, BblAENATb CyLLEeCTBEHHbIE CBOWMCTBA (MPU3HaKM) GU3MYECKUX ABNEHUN;

ONMCbIBaTb U3yUYEeHHble CBOMCTBA TEN U PU3MYECKME ABNEHUA, UCNONb3YA GU3NYECKME BENYUHDI
(cpeaHns n MrHoBeHHas CKOPOCTb Tea NPU HePaBHOMEPHOM ABUMKEHUW, YCKOPEHME, NepeMELLEHME
NpY PaBHOYCKOPEHHOM NPAMOSIMHENHOM ABUKEHUM, YINOBAsA CKOPOCTb, LLEeHTPOCTPEMUTENIbHOE
YCKOpPEeHUe, cuaa TPeHUs, Cuaa ynpyroctu, cuia TAXKeCTH, yCKopeHue cBob6oAHOro naaeHus, Bec Tena,
LEHTP TAXKECTM TBEPAOro Tena, UMNy/bC Tefla, UMNYJIbC CUJbl, MOMEHT CUJbl, MeXaHMYecKan paboTa u
MOLLIHOCTb, MOTEHUMANbHAA SHEPrUA TeNa, NOAHATOro Haj NOBEPXHOCTbIO 3eM/M, NOTEHLMANbHanA
3HEPruA CXKaTOM NPYXKMHbI, KAHETUYECKAsA SHePrua, NoaHas MexaHUYecKasn sHeprusa, neprog 1 4acrtota
KosiebaHWUi, Nnepnos MaTemaTU4YeCcKoro 1 NPY*KMHHOTO MAATHUKOB, AJIMHA BOJHbI, FPOMKOCTb 3BYKa U
BbICOTA TOHA, CKOPOCTb CBETA, NMOKasaTeb NPeioMAeHUA Cpeabl), NPU ONUCAHMM NPABUALHO TPAKTOBATb
bU3NYECKMNIN CMbICA MCMONb3YEMBIX BEIMUMNH, UX 0603HAYEHUA U egnHULbI GUUUECKMX BEJNYMNH,
HaxoanTb GOPMYybl, CBA3bIBatOLWME AaHHYIO GU3MYECKYIO BEIMYMHY C APYTMMU BEIMYMHAMMU, CTPOUTD
rpadpuKmM U3yYeHHbIX 3aBUCMMOCTEN GUINYECKUX BENNUNH;

XapaKTepu3oBaTb CBOWCTBA Tes, pU3MUeckne ABEHNA U NPOLECChI, UCMOb3YA 3aKOH COXPaHEHUSA
3HEpruu, 3aKOH BCEMUPHOTO TATOTEHUSA, MPUHLMM CYNEepPno3unLLMK CUA, MPUHLLUM OTHOCUTE/IbHOCTU
Fanunes, 3akoHbl HblOTOHA, 3aKOH COXPaHEHUA MMMY/IbCa, TEOPEMY O KUHETUYECKOM 3HEePrM, 3aKOH
F'YKa, 3aKOH BepHynnM, 3aKOHbI OTPaXKEHNA U NpeioMieHna ceeTa, GopMy/y TOHKOMN NNH3bI,
NIaHETapHYI MOZAEe/Ib aTOMA, HYK/IOHHYI0 MOZe/lb aTOMHOIO A4pa, 3aKOHbl COXPaHEeHUs 3apAA0BOro u
MacCcoBOro YMcen NPU AAEPHbIX Peakumax, NPy 3TOM pasanyaTb CIOBECHYIO GOPMYIMPOBKY 3aKOHA U
€ro MaTeMaTMyecKoe BbipaKeHue;

CTPOUTb GM3MYECKME MOLENN PeasibHbIX 0O6BEKTOB, MPOLECCOB U ABNEHWUI, BbIAENATL NPU STOM
CYLLLECTBEHHbIE U BTOPOCTENEHHbIE CBOMCTBA 0OBbEKTOB, MPOLLECCOB, ABJEHUN, MPUMEHATL GU3MUYECKNE
moaenn ans obbsicHeHUs GU3NYECKUX NPOLLECCOB U PeLleHns y4ebHbIX 3a4ay;

06bACHATL PU3MUYECKME ABNEHMA, MPOLLECChl U CBOMCTBA TE/, B TOM YUC/E B KOHTEKCTE CUTyauui
NPaKTUKO-OPMEHTUPOBAHHOIO XapaKTepa, U peLllaTb KaYecTBEHHble 3a4a4u, B TOM Yyncie Tpebytowue
YMCNEHHOIO OLLEHMBAHMA XapaKTePHbIX 3HAYEHUI GU3UYECKUX BENMUNH, NPU STOM BbliBMpPaThb
afeKBaTHYO0 PU3NYECKY0 MOAE b, BbIABAATD MPUYNHHO-CIEACTBEHHbIE CBA3U M BbICTPanBaTb



JIOFMYECKYHO LLeMNOoYKY pacCy*KAeHWUM n3 2—3 Waros C ONOPoM Ha U3yUYeHHble CBOMCTBA GU3UUYECKNX
ABJIEHNN, PU3NYECKME 3aKOHbI, 3aKOHOMEPHOCTU U MOAE/N;

YBEPEHHO peLlaTh PacyETHbIE 3a4a4M No M3ydaemMbiM TemMam Kypca GU3MKKM, BbiBUpPan ageKksBaTHYIO
bU13nYecKyo moaenb, C UCNONb30BaHMEM 3aKOHOB U GpopMy, CBA3bIBAOWMNX GU3MYECKME BEINYUHDI,
3anuMcbiBaTb KPaTKOE YCA0BME U Ppa3BEPHYTOE pelleHne 3a4a4m, BbISBAATb HeJoCTalolme Uan
n36bITOYHbIE AaHHble, 060CHOBbLIBATb BbIGOP METOAa pelleHMs 3a4a4M, UCNONb30BaTh CNPaBOYHbIe
AaHHble, MPUMEHATb METObl aHaM3a Pa3MepPHOCTEN, UCMONb30BaThb rpaduyeckme MeToabl peLleHus
3a4a4, NPOBOAUTL MaTemaTnyeckue npeobpasoBaHmaA U pacyéTbl, OLEHUBATb PEaNUCTUYHOCTb
NoJly4eHHOro 3HaYeHMA GU3UYECKOoN BeNUYMHBI U oNpeaenaTb Pa3sMepHOCTb GpU3NYECKOWN BEINYUHDI,
NoJlydeHHOM NpU peLlleHnmn 3a4auu;

pacno3HaBaTb NPo6aeMbl, KOTOPbIE MOMKHO PELNTL MPU NOMOLLM GPU3MYECKUX METOAOB, U Npeanarath
OPVEHTMPOBOYHBIN CNOCO6 peLleHus, B ONMCAHMUM UCCeL0BaHMA PAacno3HaBaTh NPoBepsAemoe
npeanonosKeHue (rmnoTesy), OLEHMBATL NPABUILHOCTL NOPAAKA NPOBEAEHUA UCCNEA0BaHMSA,
MHTEPNPETMPOBATb NO/YYEHHbI pPe3ynbTar;

NPOBOANUTbL OMbITbl MO HabAOAEHMIO GUUUYECKUX ABIEHUIA AU GU3UYECKUX CBOMCTB Ten (U3yyeHune
BTOPOro 3aKoHa HbOTOHa, 3aKOHa COXPaHEHUS SHEPrnK, 3aKOHa COXPaAHEHUs UMMY/bCa, AeNCTBUE
3aKoHa BepHyNAM U BOZHUKHOBEHUE NOABEMHOM CU/bI KPbiNa, 3aBUCUMOCTb Nepnoaa KonebaHui
NPYXWUHHOFO MasATHMKA OT MacCbl FPy3a U }KECTKOCTM NPYHKUHbI U HE3aBUCUMOCTb OT aMMIUTYAbl ManbiX
KonebaHun, NpAMOIMHENHOE PacnpoCTpaHeHWe CBETa, pa3/ioKeHne 6en0oro CBeTa B CNEKTP, U3yYeHue
CBOMCTB M306parkeHns B NIOCKOM 3epKasie U CBOMCTB N300paXkeHua npegmeTta B cobmpatowein nmHse,
HabogeHWe CNNOLWHbIX M IMHEMYaTbIX CNEKTPOB MU3aydYeHus): GOpMyMpPoBaTb NpoBepsemoe
npeanonoKeHue (rMnoTesy) o BOSMOKHbIX pe3y/ibTaTax HabaoaeHW, camocToATeNbHO cobupaTb
YCTaAHOBKY M3 M3bbITOYHOro Habopa o6opyaoBaHMsA, ONUCbIBaTb X0, ONbiTa U GOPMY/IMPOBATbL BbIBOADI;

NpPoOBOANTb NPU HEOOXOAMMOCTU CEPULD NPSMbIX U3MEPEHU, ONpeaenssa cpegHee 3HaYeHue
NU3MepAEMOI BEIMUYNHDBI U ONpeaensaa NOrPeLHOCTb Pe3ybTaToB NPAMbIX U3MepeHU, 060CHOBbLIBATb
BblIbOp cnocoba nsmepeHus (MsmeputenbHoro npmbopa);

NPOBOAMNTb KOCBEHHbIE U3MePeHUR GU3UYECKUX BEAUUYUH (CpeaHAn CKOPOCTb U YCKOPeHMe Tena npu
paBHOYCKOPEHHOM ABUMKEHWUU, YCKOPEHNE CBOHOAHOIO NafeHuUs, 3)ECTKOCTb NPYKUHbI, KoapduumneHT
TPEHUA CKONBKEHWNA, MeXaHNYecKan paboTa N MOLLHOCTb, YacToTa U Nepuog, KonebaHuii
MaTeMaTUYECKOro 1 NPYMHHOFO MaATHUKOB, GOKYCHOE paccToAaHMe cobupatoLeit IMH3bI U eé
ONTUYECKAA CUMA, PASNOAKTMBHbIN GOH) C NCNOIb30BAHMEM aHAIOrOBbIX U LMPOBLIX NPUHOPOB:
060CHOBbIBaTb BbI6OP METOAa M3MEPEHUA, NIAaHNPOBATb N3MEPEHUSA, CAMOCTOATENLHO COBUpaTh
3KCMEePMMEHTA/IbHYIO YCTAaHOBKY, BbIYUCIATL 3HAYEHUE BEIMUYNHDBI U aHaIM3NPOBATL MONYYEHHbIe
pesy/ibTaTbl, OLLEHNBAA NOrPELWHOCTb PE3Y/IbTaTOB KOCBEHHbIX M3MEPEHNt;

NPOBOAMTb IKCNEPUMEHTA/IbHbIE UCCAEA0BaHMA 3aBUCUMOCTEN PU3UUECKUX BETMYMH (3aBUCUMOCTb
NyTW OT BPEMEHM NPU PAaBHOYCKOPEHHOM ABUMKEHUN 6e3 HavaibHOWM CKOPOCTU, 3aBUCUMOCTb CU/bI
TPEHUA CKOJIbXKEHWUA OT CUJIbl HOPMAJIbHOTO AaBAEHUSA, Mepuosa KonebaHUit maTeMaTUYeCcKoro
ManTHUKA OT AJIMHbI HATK, onpeaeneHme yCKopeHna cBoboaHOro NageHus, ucciegoBaHme UsSmeHeHus
BE/IMYNHbI U HaNPaBAEHNA UHAYKLMOHHOIO TOKa, 3aBMCMMOCTb YI1a OTPAXKEHWUA CBETa OT yrna nageHus,
yria npenomaeHus oT yraa nafeHns CBeTOBOTO Jlyya, UCCIe0BaHNE TPEKOB: U3MEPEHME IHEPTUN
YacTMLbl N0 TOPMO3HOMY NyTH (No poTorpaduaAm)): COBMECTHO C yumTesem GopmMyIMpoBaTh 3a4ady 1



rmnoTesy uccnenoBaHuna, CaMoCTOATE/IbHO NAaHMPOBaTb UCC/IeA0BaHNE, CaMOCTOATE/IbHO cobupaTthb
3KCMepMMEHTa/IbHYIO YCTAHOBKY, NPEACTaBATb NO/yYEHHbIE 3aBUCUMOCTU GU3NYECKMX BEINUYNH B BUAE
Tabnuy 1 rpaduKoB, OLEeHNBATb NOrPELLIHOCTU, AenaTb BbiBOAbI NO pe3ynbTaTamM UccnenoBaHus;

cobntogaTb Npasuna 6esonacHoro Tpyaa npu pabote ¢ nabopaTopHbIM 060PYA0BaAHMEM;

XapaKTepu3oBaTb NPMHLUMMbI AEUCTBUA N3YUYEHHbIX NPUBOPOB, TEXHUYECKUX YCTPOICTB U
TEXHONOTMYECKMUX NPOLLECCOB C ONOPOIM Ha UX ONUCAHMA (B TOM YMCAE: CMUAOMETP, 4AaTYNKUN MONONKEHUS,
pacCcTOAHMA U YCKOPEHUS, PaKeTa, 3X0JI0T, O4KM, Nepuckon, ¢poToannapaTt, MUKPOCKON, Teneckon,
ONTMYECKUe CBETOBO/bI, CNEKTPOCKOM, A403UMETP, Kamepa BuabcoHa), MCNo/b3yA 3HaHMA O CBOMCTBaX
dur3nMYeCKNX ABNEHUI U HeoBXoauMble PU3NYECKME 3aKOHOMEPHOCTU, MCNONb30BaTb CXEMbI U
CXeMaTUUYHbIe PUCYHKM U3YUHEHHbIX TEXHUYECKMX YCTPOMCTB, U3MepUTENbHbIX NPUBopPOoB 1
TEXHONOMMUYECKNX NPOLLECCOB MPU peLlleHMmn y4ebHOo-NpPaKTUYeCcKnX 3a4ad, ONTUYECcKMe Cxembl Ans
NOCTPOEHUs N306paKeHN B NJIOCKOM 3epKasne 1 cobmparoLLein InH3e;

npuBoAMTb NpUMepbI (HaXoAUTb MHGOPMALMIO O NPUMEpPaX) NPAKTUYECKOrO UCMOb30BaAHNA
bU3NYECKNX 3HAHMI B NOBCEAHEBHOM KMN3HM ans obecnedyeHma 6€30NacHOCTM Npu 06paLLEHUM C
nNpubopamm U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHUSA 340Pp0BbA M cObAOAEHMA HOPM
3KO/IOMMYECKOro NoBeAEHMA B OKPYKAIOLWEN Cpeae;

OCYLLLECTBAATb NOUCK MHGOPMaLMK GU3MYECKOTO cogepKaHus B UHTepHeTe, CaMOCTOATE/IbHO
bopmMynnpysa NOMUCKOBbIM 3aNpOC, HAXOANUTbL MNYTU ONpeaeNeHMsA 4OCTOBEPHOCTU NONYYEHHOM
MHPOPMaLMMN Ha OCHOBE UMEIOLLLMXCA 3HAHWI M AOMNONHUTE/IbHBIX MCTOYHUKOB;

MCNOJ1b30BaTb NPU BbIMNOJHEHUM YUEOHbIX 3a4aHNI HAYYHO-MONYAPHYIO INTEPATYPY PU3NYECKOro
coaepyKaHus, CpaBoYHbIe MaTepuranbl, pecypcbl ceTn UHTepHeT, BAaaeTb Npuémamm
KOHCMEeKTUPOBaHMA TeKCTa, NpeobpasoBaHma MHGOPMaLMM U3 O4HOM 3HAKOBOM CUCTEMbI B APYTYIO;

C034aBaTb COBCTBEHHbIE MMCbMEHHbIE M YCTHbIE COOBLLEHMA HAa OCHOBE MHPOPMALMMN U3 HECKOIbKMUX
WCTOYHMKOB HM3NYECKOro coaepaHua, NybaAndHo npeacTaBaaTb pe3ynbTaTbl MPOEKTHOM Unn
nccnenoBaTeNbCKoM AeATe/IbHOCTU MPU STOM FPamMoTHO UCMO/b30BaTb U3YUYEHHbIN MOHATUINHbIN
annapart usy4yaemoro pasgenia GU3NKM M CONPOBOXKAATb BbICTYNIEHME NPe3eHTaumen ¢ y4eéTom
ocobeHHOCTEN ayanMTOpPMM CBEPCTHUKOB.



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC
Konunyectso yacos
INeKTpOHHbIe (undpoBble)
Ne n/n HanmeHoBaHWe pa3aenos v Tem Nporpammol
Beero KOHTpOAnbHbIE MpakTnyeckume obpasoBaTtesibHble pecypchl
paboTbl paboTbl
Paspen 1. dusmka n eé ponb B NO3HAHUM OKpPY*KatoLwero mupa
1.1 ®dun3nKa — HayKa o npupoae 2
1.2 Pur3snyeckmne BeANYNHBI 4 3
13 EcTecTBEHHO-HAY4YHbI MeTOA, NO3HAHKUA 2 1
WToro no pasaeny 8
Paspen 2. lNepBoHayanbHble cBeAEHWNA O CTPOEHUUN BeLLecTBa
2.1 CTpoeHue BeLLecTBa 2 1
[BuKeHWe 1 B3aMMOEeNCTBUE HacTUL,
2.2 4 2
BelecTsa
23 ArperaTHble COCTOAHMA BeLLeCcTBa 1
UTtoro no pasgeny 7

Pasgen 3. [IBuxKeHWe 1 B3aumoaeiicTeune Ten




3.1 MexaHunuyeckoe gsuxkeHne 10

3.2 NHepuma, macca, NNOTHOCTb 9

3.3 Cuna. Bugbl cun 15

Utoro no pasgeny 34

Paspnen 4. JasneHve TBEPAbIX TEN, XKUAKOCTEN U ra3oB

41 [asnenue. Nepenaya gaBneHmsa TBEPObIMMU 5
TeNaMu, }KUAKOCTAMM U razamu

4.2 [aBnexHune }nUagKoctn 6

4.3 ATmocdepHoe gasneHne 5

a4 [JencTare }XnAKoCTM U ra3a Ha NorpyKéHHoe B 1
HWUX TeNo

UTtoro no pasgeny 28

Pasgen 5. PaboTa 1 MOLWHOCTb. IHEpPruA

5.1 PaboTa n mowHoCTb 6

5.2 MpocTble MexaHM3Mbl 8

5.3 MexaHuyeckas sHeprma 5

Utoro no pasgeny 19

Pasgen 6. MNoBTopuTENbHO-0606LWaOWMIA MOAY b




6.1 MoBTopUTENBHO-0606LWAOWMIA MOAY b 6
Utoro no pasgeny 6
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 102 23




8 KNIACC

Konnuyectso vacos

DNeKTPOHHble (LndpoBble)

Ne n/n HanmeHoBaHWe pa3genos 1 Tem Nporpammel obpasoBaTtesibHble
KOHTpOnbHbIE MpaKTnyeckue
Beero paboTbl paboTbl Pecypcb!

Paspen 1. Tennosble ABNeHUA
1.1 CTpoeHue 1 CBOMCTBA BeLLECTBa 6
1.2 Tennosble NpoLecchl 33 1 6.5
UTtoro no pasgeny 39
Paspgen 2. dneKTpuyeckue n MarHUTHbIE ABAEHUA
51 dneKTpuyecKkne 3apagpl. 3apaxeHHble Tena n nx 9 1

' B3aMMOAENCTBMA
2.2 MOCTOAHHDIN 3NEKTPUYECKUI TOK 31 1 10
23 MarHuTHble ABneHuA 11 2 4
2.4 DNeKTPOMarH1UTHaA NHAYKUMA 7 1 1
UTtoro no pasgeny 58

Pasgen 3. MNosTopuTenbHO-0606LWa0WMIA MOAY b




3.1 MoBTOpUTENBHO-0606LWatOWMIA MOLY /b 5
Utoro no pasgeny 5
OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 102 22.5




9 KNIACC

Konnuyectso vacos

DNeKTPOHHble (LndpoBble)

Ne n/n HanmeHoBaHWe pa3genos 1 Tem Nporpammel obpasoBaTtesibHble
5 KOHTpOnbHbIE MpaKTnyeckue
cero ecypchl
paboTbl paboTbl pecyp

Pazgen 1. MexaHun4yeckue aBneHusa

MexaHu4yecKkoe gBUKeHWe U cnocobbl ero
11 30 1 4

onucaHua
1.2 Bsanmoaeiictene Ten 18 4
1.3 3aKOHbI COXpaHeHuA 15 1 2
UTtoro no pasgeny 63
Paspen 2. MexaHun4yeckue KonebaHus 1 BOJIHbI
2.1 MexaHun4yeckne KonebaHus 8 3.5
2.2 MexaHunuyeckune BoHbI. 3BYK 10 3
UTtoro no pasgeny 18

Paspgen 3. 3/'IEI-(TpOMaI'HMTHOG none n aNeKTpoMarHMTHble BOJIHbI

3.1

3I'IEKTp0MaFHMTHOE none v aNeKTpomarHnTHble
BOJIHbI




Wtoro no pasaeny

Pasgen 4. CeeTtoBble ABNEHUA

4.1 3aKOHbI pacnpocTpaHeHMs CBeTa 8

4.2 JINH3bI U oNTUYECKne Npubopbl 6

4.3 Pa3nokeHne 6enoro ceeTta B CNEKTP 2

UTtoro no pasgeny 16

Pasgen 5. KBaHTOBblE AABNIEHMA

5.1 McnycKkaHue n noraoweHne cBeTa aToMoOM 4

5.2 CTpoeHue aToOMHOro Agpa 5

5.3 ApnepHble peakumun 7

UTtoro no pasgeny 16

Pa3aen 6. NoBTopUTENBHO-0606LWAOWMIA MOAY b

6.1 MexaHu4yeckune ABfeHUA (NMOBTOPUTENIbHO- 6
obobuatowmn moaynb)

6.2 Tennosble ABNEHUA (MOBTOPUTENIbHO- 3
o06obuwatowmn moaynb)

6.3 INEeKTPOMArHUTHbIE ABEHUA (NOBTOPUTENBbHO- 3
o6obuwatoumn moaynb)




64 CseToBble AB/IeHNA (NOBTOPUTE/bHO- 1 1
obobuwatowmn moaynb)

6.5 MoBTOpUTENLHO-0606LWatOWMIA MOAY b 4

UTtoro no pasgeny 17

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 136 26.5




MOYPOYHOE NJTAHUPOBAHUE

7 KNACC

Konunyectso 4acos

DNEeKTPOHHbIe

OaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTposibHbIE MpaKTnyeckune n3y4yeHun obpasoBaTtesibHble
paboThl paboTbi pecypcbl

1 ®u3mKa — HayKa o npupoge. AsneHuna npmpogpl | 1
2 dusnyeckne asneHuns 1

®u3smyeckne BennYnHbI. PazmepHoCTb.
3 dusnyeckne npnbdopsbl. NorpewiHOCTN Npu 1

NPAMbIX U3MEPEHUAX
4 Ypok-uccnegosaHue "MamepeHune MHENHbIX 1 1

pa3mepoB TeN U NPOMEKYTKOB BpemeHu"
s NabopaTtopHas paboTa "UamepeHune ob6béma 1 1

XMAKoCTK 1 TBEépAoro Tena"
6 NabopaTtopHaa paboTa "OnpeaeneHue 1 )

pa3mepoB masbix Ten. MeTtog pagos”
7 MeTogbl Hay4HOro no3HaHua. OnucaHune 1

dU3NYECKUX ABNEHUIN C MOMOLLBIO MOAENEN
8 Ypok-uccneposarue "Mposepka runotesbl: 1 1

[aNbHOCTb NONETA WAPUKA, NYLLEHHOTO




rOpu3oHTaNbHO, Tem 6osblie, yem 6onblue
BbiCOTa nycKa"

CTpOEHMe gewectsa. OnbITbl, AOKa3bIBatOWMNE

9
OMCKPETHOE CTPOeHUe BeLLecTBa
NabopaTtopHas paboTa "OueHKa gruameTpa

10 aToma MeTog0oM pALoB (C MCnosib30BaHUEM
doTorpadun)"
Ypok-uccnegosaHue "HabnogeHne Tennosoro

11 paclwmpeHma ra3os. OnbITbl N0 0BHaPYKEHUIO
OENCTBUA CUN MONIEKYNSIPHOTO NPUTAXKEHUS"

1 [BuxKeHne yactu BewecTtsa. Andodysus.
BpoyHOBCKoe BUXKEeHUe
Ypok-uccnegosaHue "HabntogeHue u

13 06bsACHEHNE BPOYHOBCKOTO ABUMKEHUA U
Andoysnn®

1 BsaMmogelcTBMe YacTul, BeLLLeCcTBa:
NPUTANKEHWUE U OTTaNKMBaHWE

15 ArperaTHble COCTOSIHMA BeLlecTBa.
OcobeHHOCTH arperaTHbIX COCTOAHUI BOAbI

16 MexaHuyeckoe asuxkenue. MyTb, TpaekTopus,
nepemelyeHme

17 PaBHOMepHOE 1 HEpaBHOMEPHOE ABUKEHME.

CKopocCTb




HaxoxkaeHue CKOpPOCTH, NyTn n BpeEMEHN Npn

18
PaBHOMEPHOM NPAMOJNHENHOM LBUNKEHUM

19 NabopaTtopHas paboTa "OnpeaeneHune
CKOPOCTWN PaBHOMEPHOTO ABMKeHUA"

20 lpadmKn NPAMONANHENHOIO PaBHOMEPHOTO
ABUXKEHMA

21 PeweHwne 3agay no teme "PacueT cpeaHem
cKkopocTtn"
NabopaTtopHas paboTa "OnpeaeneHune cpegHei

22 CKOPOCTU CKONIbXKEHUA BPYCKa UK LapWKa No
HaKJ/IOHHOW NiocKocTK"

23 OTHOCUTENBHOCTL ABUMKEHUA. CloXxKeHne
CKOPOCTEW NPU NapaniesbHOM ABUKEHUN

" MonyyeHune 1 aHaNM3 rpadpuKoB 3aBUCMMOCTU
MyTU M CKOPOCTU ABUXKEHUA OT BPEMEHMU
PelweHue rpapuyeckunx 3agay no reme

25 "MexaHuKa. PaBHOMepHOEe NpsimoanHeHoe
ABUXKeHue"

26 fABneHne nHepunmn. 3aKOH NHEPLUN
B3anmogaelcTemne Ten Kak NpuumMHa U3MeHeHUs

27 cKkopocTn. Macca Tena Kak mepa MHEPTHOCTH

TeNa Npun NoCTtynaTteNbHOM OBUNXKEHUN




Ypok-uccnenosaHue "CpaBHeHMe macc no

28
B3aumogencreuto Ten"

29 MnoTHOCTb BewecTBa

30 NabopaTtopHas pabota "OnpeaeneHune
NAOTHOCTM TBEpPAOro Tena"

31 PeweHue 3aga4 no teme "Macca Tena.
MnoTHoCTb BellecTsa"

32 Cmecu n cnnasbl. NoBEPXHOCTHaA U INHENHan
NJAOTHOCTb
MoaroToBKa K KOHTPO/IbHOM paboTe No Teme
"®unsnka — Hayka o npupose.

33 MNepBoOHa4abHble cBeAeHUA 06 aTOMHO-
MONEKYNAPHOM CTPOEHUM BeLLEeCTBa.
MexaHnka"

KoHTposibHas paboTta no teme "®Punsnka —

34 HayKa o npupoge. NepBoHaYanbHble CBEAEHUA
06 aTOMHO-MOJIEKYNSAPHOM CTPOEHUM
BelecTBa. MexaHuKa"

35 Cuna. AsneHune TaroteHna. Cnna TaxecTn

36 N306parkeHne cun. PelweHne 3a4a4 no teme
"OnpegeneHue cunbl TaxkectTn"

37 Cuna ynpyrocTtu. 3akoH lNyKa




38 Bec Tena. UamepeHune cnn. JuHamomeTp

39 Ypok-uccnegosaHue "HabnogeHne nsmeHeHus
CKOpOCTW Npu B3aumoaeincTemm ten"

40 PeweHwne 3aga4y no teme "Cuna ynpyroctu. Bec
Tena"
NabopaTtopHaa paboTa "OnbIThI,

a1 OEMOHCTPUPYLoLWMe 3aBUCUMMOCTb PaCTAXKEHUA
(nedopmaumm) Npy*KMHLI OT NPUNOKEHHOM
cunbl”

42 Cuna TpeHus

43 CnoxeHue cun. PaBHoaelcTByOWAA CUNa

a4 PeweHue 3agay no teme "CnoxkeHue cun.
PaBHOgeMcTBYIOLWAA cMna”

a5 PeweHune 3aga4 no teme "B3aumopaencrame Tesn.
Cunbl B MexaHuKe"
PeweHune 3agay no teme "Cuna TpeHus". Ypok-

46 nccneposaHue no teme "UccneposaHue
33aBMCMMOCTM CUNbI TPEHMA OT NAOWaAM
conpuKocHoBeHuA"
NabopaTtopHas paboTa "OnbIThI,

47

JEMOHCTPUPYIOLLIME 3aBUCUMOCTb CUJIbl TPEHUA
CKO/Ib¥XEHMA OT CUAbl AABNEHUA N XapaKTepa




conpuKacatowmxcs nopepxHocren"

PeweHune 3aga4 no teme "B3aumopaencrame Tesn.

48 .
Cunbl B MexaHuKe

49 KoHTponbHas paboTa no Teme
"Bsanmopeiictemne ten"

50 [asneHuve TBEpAbIX TEN

51 Ypok-akcnepumeHT "Cnocobbl onpeaeneHns
OaBneHua TBepaoro Tena"

5y Ypok-uccnegosaHue "3aBUCUMOCTb AaBAEHUSA
rasa oT TemnepaTypbl"

53 [aBneHue }KuaKoctemn n ra3os. 3aKoH Nackansa

54 MHeBMaTU4YECKUNE YCTPOMCTBA

55 3aBMCMMOCTb AaBNEHUA KUAKOCTU OT INYyOUHDI

56 MpapocTaTyeckunii napagoKe

57 Ypok-npoeKT "U3yyeHne coobLuatowmxcs
cocynos"

cg YpoK-KoHpepeHums "mapasanyeckue
mexaHu3mbl"

5g Ncnosib3oBaHME BbICOKMX AaBNEHUN B

COBPEMEHHDbIX TEXHO/10TUAX




60

PeweHune 3agay no teme "[laBneHune Rungkoctmn"

ATmocdepa 3eman 1 NPUYnHbI eé

61
CyLLeCTBOBaHMA

62 YpokK-uccnegosarue "MpossaeHune fencrema
aTmocdepHoro aasneHma"

63 N3mepeHune atmochepHoro gasseHms. OnbIT
Toppuuennm
3aBMcMMOCTb aTMOCHEPHOro AaBAeHUs oT

64 BbICOTbI Hag, ypoBHEM mops. Mpubopbl ans
n3mepeHuna aTmochepHoOro AaBaeHmA

65 bapomeTp-aHepouna. ATmochepHoe faBneHune
Ha pPa3/IMYHbIX BbICOTaX

66 BblTanKkmBatowana cuna. 3akoH Apxmmeaa

67 PeweHwne 3agay no teme "3akoH Apxmumesna"
Ypok-uccnegosaHue "IKcnepmmeHTanbHoe

68 O6HapyrKeHWe fencTBmA KUAKOCTU M rasa Ha
Norpy»KeHHoe B HUX Teno"
NabopaTtopHaa paboTa "OnpeaeneHue

69 BbITA/IKMBAIOLLEN CU/IbI, AEACTBYIOLLENM Ha TENo,
Nnorpy»KeHHoe B XUAKoCTb"

70 MnasaHue Ten




NabopaTtopHas paboTa "UccnepoBaHue

71 3aBUCMMOCTM BeCa Tena B BOAE OT 0bbema
MOrpy»KeHHOM B *KMAKOCTb YacTun Tena"

72 BosayxonnasaHue. [MhasaHume cyaos

73 PeweHune 3agau no teme "3akoH Apxnumeaa.
Ycnosus nnasaHua ten"

4 PeweHune 3agau no teme "[leiicTBune }KUAKOCTU
M rasa Ha NOrpy*KeHHoe B HUX Teno"
YpoK-npoekT "KoHcTpynpoBaHMe apeomeTpa

75 WU NOAKN U onpeaenieHne
rpysonogbémHoctun"

6 MoAaroToBKa K KOHTPObHOM paboTe no Teme
"[laBneHne TBepAbIX TEN, KUAKOCTEN M razos"”

77 KoHTposibHana paboTa no Teme "[laBneHue
TBEPAbIX TEN, }KNAKOCTEN M rasos"

78 MexaHun4yecKas paboTa

79 MowHocTb

30 PelweHwue 3aga4 Ha onpegeneHune paboTbl 1
MOLLHOCTK

81 PaboTa cusbl TAXKECTU U CUNbI TPEHUA




Ypok-uccnegosaHue "Pacyét MOLWHOCTH,

82
pa3BMBaeMoi Npu Nnogbeéme no nectHuue"

83 MpocTbie mexaHM3Mbl

84 MomeHT cunbl. NpaBnno MomeHToOB
NabopaTtopHas paboTa "U3yyeHne npasuna

85 pblyara A4NAa NnoABUKHOTO M HEMOABUMXKHOIO
610K0B"

86 "3onoToe npaBuao" MexaHuKu
PelweHue 3agay no Teme "3010T0E NPaBUIO

87 mexaHuKKn" / Bcepoccuiickaa NpoBepoyHasn
paboTa
PeweHue 3aga4 no teme "PaboTa cunbl TAXKECTH

88 n cunbl TpeHua" / Bcepoccuitickas nposepoyHasn
paboTa

89 YpoK-npoeKT "lMpoeKTnpoBaHme NOJANCNACTOB C
334aHHbIMM NapameTpamn”

90 YpoK-KoHdpepeHums "MpocTbie MexaHU3mMbl B
ObITY, TEXHUKE, }KMUBbIX OpraHM3max"

o1 KoaddumumeHT nonesHoro gencremnsa npocTbix
MeXaHM3MOB

92

NabopaTtopHana pabota "Onpeaenenune KN4




NoABUXKHOIO M Henoasu»KHoro 610koB"

MexaHunyeckan JHepruAa. KnHeTuyeckasa n

93
noTeHUManbHasA sHeprusa

94 3aKOH COXpPaHeHWs MexaHMYeCKOW aHeprum
YpOK-3KCNepUMeHT "IKcnepumeHTabHoe

95 onpeaeneHne N3MeHeHMsA KUHEeTUYECKON U
NOTEHLMaIbHOM SHEPIUKU NPU CKaTbiBaHWUM Tena
Nno HaKAOHHOW naockocTn"

9% MoAroToBKa K KOHTPO/IbHOM paboTe no Teme
"PaboTta 1 mowHoCTb. dHeprua"

97 KoHTposibHasa paboTa no Teme "PaboTa u
MOLLHOCTb. Heprua"

98 PaboTa c TekcTamm no Teme "MexaHuyeckoe
ABuKeHue"

99 PaboTta c Tekctamm no Teme "CtpoeHue
BewecTtsa"

100 PaboTta c Tekctamm no Teme "Cunbl B npupoge"

101 PaboTa c Tekctamu no teme "[laBneHune
TBEPAbIX TEN, KUAKOCTEN 1 rasos”

102 PaboTa c TekcTamm no Teme "IHeprusa. MpocTole

mexaHunsmbl"




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102

23




8 KNIACC

Konunyectso 4acos

DNIeKTPOHHbIe

[HaTa umdposbie
Ne n/n | Tema ypoKa
Beero KoHTposibHbIE MpakTuyeckme n3y4yeHun obpa3soBaTesibHble
paboThbl paboTbl pecypcbl
OCHOBHblE NONOXEHNA MONEKYNAPHO-
1 KMHETMYECKOM TEOPUM U UX OMbITHbIE 1
NOATBEPXKAEHUA
2 Macca v paamep aTOMOB 1 MOJIEKYN 1
3 Mogenu TBepAoro, }KUAKoro 1 rasoobpasHoro 1
COCTOAHWUI BeLLecTBa
YpoK-KoHbepeHuma "Kpuctannmnyeckme u
4 amopdoHblie Tena. NpadeH. NMonyyeHne 1
WUCKYCCTBEHHbIX a/iIMa30B"
5 CmaumBaHMe U KanuUANAPHOCTb. NoBEPXHOCTHOE 1
HaTAXKeHue
6 TennoBoe pacwmnpeHne u cxatme 1
7 Tennosoe asuxkeHue. Temnepatypa 1
8 TemnepaTtypHble WKanbl 1
9 BHyTpeHHAA sHeprusa u cnocobbl eé n3MeHeHusn 1




10

Bugbl Tennonepenaym

11

Ypok-KoHdpepeHuus "Ncnonb3oBaHWe TeN0BbIX
CBOWCTB BELLECTB M MaTEPUA/IOB B LeNsax
sHeprocbeperkeHns"

12

Konnyectso TennoTbl. YaebHaA TENJI0OEMKOCTb

13

YpokK-uccnegosaHue "lNpoBepKa rmnoTessbl
JINHENHOW 3aBUCMMOCTU A/IMHbI CTON1IBMKa
XUAKOCTM B TEpPMOMETPUYECKOM TpybKe oT
Temnepatypb!"

14

YpaBHeHWe TennoBoro 6anaHca. TennoobmeH u
Tennosoe paBHoBecue. 3aKoH HbloToOHa—
PuxmaHa

15

NabopaTtopHas paboTa "UccnenoBaHue aBneHus
TennoobmeHa nNpu cMeLwmnBaHNUM XON04HOM U
ropsuyen Bogbl"

16

PeweHune 3aga4 no teme "TensoobmeH u
Tennosoe paBHoBecue"

17

NabopatopHaa paboTa "Onpegenerune
KO/IMYeCTBa TENAO0TbI, NOJYy4EHHOIO BOAOW Npu
TENNOOOMEHE C HarpeTbiM MeTa//IMYECKUM
umManHapom”

18

MNnasneHue n otTBepaeBaHNE KPUCTANINYECKMX
BelLecTB. YaenbHaAa TenaoTa naasaeHuma




PelweHue 3agay no Teme "MnaBneHue n

19
OTBEpPAEBaHNE KPUCTANNMYECKUX Ten"

20 abopatopHas paboTa "OnpeaeneHune yaenbHom 1
a6 6ota "O
TEnnoTbl NNaB/ieHns nbga"
Ypok-uccnegosaHue "CpaBHeHMe npoLeccos

21 NAaBAEHUA KPUCTANIUYECKMX TEN U PA3MATYEHUS 1
npu HarpesaHUM amopoHbIX Ten"

22 MapoobpasoBaHue 1 KOHAEeHcaLMA. UcnapeHne
KuneHue. YaenbHasa TennoTta napoobpasosaHus.

23 3aBUCUMOCTb TemnepaTypbl KNMNEHUA OT
aTMoCchEePHOro AaBeHUs

24 PeweHune 3agay no teme "MapoobpasoBaHue u
KunexHue"

55 Ypok-uccnegosaHue "O6bACHEHNE 3aBUCUMOCTU 1
TeMnepaTypbl KUNEHUs OT gaBaeHnsa"

26 HacbiWweHHbI M HeHacbILWEeHHbIM nap. BnaxHocTb
BO34yXa
BnaKHOCTb BO3Ayxa U e€ nsmepeHue.

27 NabopaTtopHas pabota "OnpeaenexHune 0.5
OTHOCUTE/IbHOM BIaXKHOCTM BO3ayxa"

28 PeweHune 3agay no teme "BnaxHocTb"




PeweHwe 3agay n aHanms CVITyaLI,MI\/'i, CBA3aHHbIX C

29
ABAEHUAMM UCMAPEHMUA U KOHAEHCALUM

30 DHepruna Tonamea. Y4enbHaa TennoTa cropaHma

31 MpuHUMNbl paboTbl TENAOBbLIX ABUIrATENEN

3 Maposan TypbuHa. [lBuratens BHyTPEHHErO
CropaHus

33 KM tennosoro asuratens

34 PeweHune 3agay no teme "KIMNA tennosoro
asuratens"

35 YpoK-KoHpepeHuus "Tennosble asuratenn un
3alMTa OKpy:KatoLel cpebl”

36 Tennosble NOTepU B TENNOCETAX

37 3aKOH COXpPaHeHUA U NpPeBPALLEHMA SHEPTUU B
MEXaHUYECKMX U TEMIOBbIX NpoLeccax
MoAroToBKa K KOHTPOJIbHOM paboTe no Teme

38 "Tennosble ABneHUs. UameHeHMe arperaTHbIx
COCTOsAIHWU BelwlecTBa"
KoHTposibHanA paboTta no Teme "Tennosble

39 ABSIEHWNA. MI3MeHeHWe arperaTHbIX COCTOAHUMN

Bewecrea"




40

dnekTpusauma Ten. [lga poaa 3apagos

Ypok-uccnegosaHnue "UccnegosaHme cnocobos

41
PasINYHbIX BELLECTB Ha3/IEKTPU30BbIBaTbCA"

42 B3anmogeicTeBmne 3aparKeHHbIX Ten. 3akoH KynoHa
dneKTpuyeckoe none. HanparKEHHOCTb

43 afeKTpuyeckoro noas. NpuHuymn cynepnosmumnm
3N1EKTPUYECKNX Nonen

m HocuTtenn snekTpnyeckunx 3apagos.
dnemeHTapHbIl 3apAg,. CTpoeHne aToma

45 3aKOH COoXpaHeHUA 3NeKTPUYEeCKoro 3apaga

46 MpPOBOAHUKN, ANSNEKTPUKU U NONYNPOBOAHUKM

47 YpoK-KoHbepeHuus "IneKkTpmsauma B
noBceiHEBHOM KU3HN"

48 PeweHune 3aga4 no Teme "3aKoH coxpaHeHMA
3/1eKTpuyeckoro 3apsaa”

49 DNeKTpPUYECKMit TOK. UICTOYHMKM 3NEKTPUYECKOTO
TOKa
YpoK-uccnegosaHue "UccneposaHme aencTens

50 3/1IeKTPUYECKOro NoAA Ha NPOBOAHUNKN U

ANINEKTPUKN"




51 DNeKTPUYECKMI TOK B MeTaniax

52 DNeKTPUYECKMI TOK B HKUOKOCTAX U rasax

53 DneKTpuyeckasa uenb

54 Cuna Toka. AmMnepmeTp

55 dneKTpuyeckoe HanpaxeHune. BonbtmeTp

56 NabopaTtopHaa paboTa "CbopKa 1 UcnbITaHKe
3NEeKTPUYECKOM Lenn NoCTOAHHOro ToKa"

57 3aBMCMMOCTb CU/Ibl TOKA OT HaNpAXKeHWA. 3aKOH
Oma gna yyacTKa uenu
NabopatopHana paboTa "MccnepoBaHne

. 33aBMCMMOCTM CWUJbl TOKA, NPOTEKAIOLLLEro Yepes
pe3ncTop, OT HanNpPAXKeHMA Ha pe3ncTope U
conpoTMBAeHMA pesnctopa”

5q DNeKTpuyeckoe conpoTusieHmne. YaenoHoe
CONpPOTUBNEHUE

60 NabopaTtopHas paboTa "OnpeaeneHune yaenbHoro
CONPOTUBAEHUNA NPOBOAHMKA"

61 PelweHue 3aga4 no Teme "dneKTpuyeckoe
conpoTtuBaeHue. YaenbHoe conpotusaeHune"

62 PeweHue 3apa4 no teme "3akoH Oma"




MNocneposatenbHoe n napannenbHoe coeagnHeHuA

63
NpPOBOAHUKOB
NabopaTtopHas pabota "lMpoBepKa npasuaa

64 CNOXKEHUA HANPAXKEHUN NPU NOCeA0BaTE/IbHOM
coegMHeHUn AByx pesnctopos”

65 PelweHwue 3agay no teme "lMocnenosatenbHoOE U
napanienbHoe coeanHeHUs NPoBOAHUKOB"
NabopaTtopHas pabota "lMpoBepKa npasuaa ann

66 CUNbl TOKA NpW NapaniesbHOM COeaMHEHUN
pesnctopos"”

7 PelweHue 3apa4 Ha npuMeHeHWe 3akoHa Oma s
pPas3/INYHOro CoeaAnHEHMA NPOBOAHMKOB

68 3/C 1 BHYTpeHHee coONPOTMBIEHNE UCTOYHMKA
TOKa. 3aKoH OMa g5 NosHOM uenum
PeweHune 3aga4 no teme "3/[C, BHyTpeHHee

A , BHY

69 CONPOTMBAEHNE NCTOYHMKA TOKA. 3aKOH Oma ana
nosiHou uenn"

70 NabopatopHaa pabota "OnpeaeneHne 34Cu
BHYTPEHHEro ConpoTUB/IEHNA UCTOYHUKA TOKA"

71 Mpasuna Kupxroda

- NabopatopHaa paboTa "MposepKa npasua

Kunpxrogpa"




73

Ypok-uccnenoBaHue "UsyyeHune BONbT-aMNePHbIX
XapaKTEPUCTUK HEIMHEWHDBIX 3/1eMeHTOB"

74

PaboTa 3/1eKTPUYEeCcKoro Toka. MowHoCTb
3/1eKTPUYeCKOoro ToKka

75

NabopaTtopHas pabota "OnpegenerHne paboTbl
MOLLLHOCTU 3/1EKTPUYECKOTO TOKa"

76

3akoH [koyna-fleHua. MoTpebutenm
3NeKTpunYecKkoro Toka. KopoTkoe 3ambikaHue

77

YpoK-KoHbepeHuus "ObbACHEHWE M NPUHLMN
OeVCTBUA AOMALLHMX 3/IeKTPOHArpeBaTe ibHbIX
npubopos"

78

MoAroToBKa K KOHTPOAbHOM paboTe no Teme
"IneKTprYecKme 3apaabl. 3apArKEHHbIE TeNna u ux
B3anmoaencTBus. NMoCcTOAHHbLIN 3NEKTPUYECKMI

TOK

79

KoHTposibHasa paboTa no Teme "IneKkTpuyeckue
3apAaabl. 3apsAXKeHHble Tena u ux
B3anmogencTus. NMocToOAHHbLIN 3NEeKTPUYECKMI

TOK

80

MNocToAHHbIE MarHUTbl. MarHuTHOE nose 3eman n
€ro 3HayeHue 407 }KU3HM Ha 3emne

81

Ypok-uccnegosaHue "M3yyeHne marHMTHOro nons
MOCTOAHHbIX MarHUTOB MPK UX 06beAUHEHUN U
pasaeneHuun. Busyanmnsauma nonsa NocTOAHHbIX




marHmtos"

OnbIT IpcTeaa. MarHMTHoe NoJsie 31eKTPUYECKOoro

82
TOKa

83 OnbIT AMnepa. MarHUTHOE Nosie KaTyLWKK ¢
TOKOM. MpuMeHeHMEe 3N1EeKTPOMArHUTOB B TEXHUKE

84 Cuna Amnepa v onpegeneHne eé Hanpas/ieHnA

85 PeweHune 3agay no teme "Cuna Amnepa u
onpegeneHue eé HanpasieHma"
dneKTpoaBuraTesb NOCTOAHHOIO TOKA.

86 Mcnonb3oBaHWe anekTpoasurateneii s
TEXHUYECKMX YCTPOMCTBAX W Ha TpaHcrnopTe

87 Bcepoccuiickan nposepoyHada paboTa

88 Bcepoccuiickan nposepoyHana paboTa

89 NabopatopHaa paboTa "M3yyeHne aencreusa
MarHMTHOro No/A Ha NPOBOAHUK C TOKOM"

90 Ypok-KoHdpepeHums "MpakTuyeckoe NnpumeHeHue
anekTpoasuratenen”

o1 JNabopatopHas pabota "KoHcTpympoBaHue u
n3yyeHue paboTbl anekTpoasuraTenn”

92 NabopatopHaa paboTa "U3mepeHune KN

3/1eKTpOoABUraTe/IbHOM YCTaHOBKN"




OnbiTbl Papases. 3aKOH 3/1eKTPOMarHUTHOM

93
MHAYKUKuK. Mpasuno fleHuya

94 Ypok-uccnegosaHue "NccnegoBaHne U3mMeHeEHUN
3HAYEHUA U HanpaBAEHUA MHAYKLMOHHOIO TOKa"

95 PeweHue 3aaa4 no Teme "3aKoH
3NEeKTPOMArHUTHOM MHAYKUMK. MNpasuno JleHua"

96 dnekTporeHepaTop. Cnocobbl nonyyeHus
3/1eKTPO3HEPrum
YpoK-KoHbepeHUus "INeKTpocTaHLMN Ha

97 B0O306OHOBASIEMbIX UCTOMHWKA IHEPTUW.
Mpob6aembl 3koNornMn. TONAUBHbLIE 3IEMEHTbI U
aneKktpomobuan"

98 KoHTposbHaA paboTa "InekTpomarHuTHble
asneHuns"

99 PaboTa c Tekctamu no Teme "Tennosble ABneHMA"
PaboTa c TekcTamu no Teme "IneKTpuyeckme

100 3apAabl. 3apAXKeHHble Tena U nx
B3aumopeiicraune"

101 PaboTa c TekcTamm no Teme "MoCTOAHHbIN
3/1eKTPMUYECKMI TOK"

107 PaboTa c Tekctamu no Teme "MarHuTHble ABNEHUA

W 3N1EKTPOMArHUTHan MHAyKuma"




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME
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9 KNIACC

Konunyectso 4acos

DNIeKTPOHHbIe

[HaTa umdposbie
Ne n/n | Tema ypoka
Beero KoHTponbHble MpakTnueckme n3y4yeHun obpasoBaTtesibHble
paboThl paboTbl pecypcbl
MexaHu4yeckoe asukeHme. MatepuanbHan
1 To4YKa. Cnocobbl oNMcaHUA MexaHMYecKoro 1
OBUMKEHUA
5 Cuctema otcyeTta. OTHOCUTENBHOCTD 1
MEXaHMYEeCKOro ABUKEHUA
3 BeKTOpHbIe BE/IMYMHBI, ONEepaLun C BEKTOPamM, 1
NpPoeKLU1M BEKTOPOB
4 Pasnyc-BeKTOp MaTepranbHOM TOUKM, 1
nepemeLleHMe Ha MNJIOCKOCTH
5 PaBHOMEpHOE NPAMONUHENHOE ABUKEHMNE 1
6 PeweHune 3aga4 no teme "PaBHOMepHOE 1
NPAMOZIMHENHOE ABUKEHMe"
HepaBHOMepHOE NpAMONNHENHOE ABUXKEHME.
7 CpegHAaa U MrHOBEHHAA CKOPOCTb Tesa Npu 1
HEepPaBHOMEPHOM ABUXKEHUU
8 1 1

NabopaTtopHas paboTa "OnpeaeneHune cpegHei




CKOPOCTM CKOJIbXKEHUA BpycKa NN ABUNKEHUA
LLIApMKa NO HaK/IOHHOW niocKkocTn"

PaBHOYyCKOpeHHOE NPAMOJIMHEHOE ABUXKEHME.
YcKopeHue

10

CKOpPOCTb PaBHOYCKOPEHHOro NPAMOANHENHOIO
ABWKeHus. FpaduK CKOpoCTH

11

PeweHwne 3agay no teme "CKopocTb
PaBHOYCKOPEHHOIO NPAMOIMHENHOTO
aBuKeHua"

12

MepemelleHne Npu paBHOYCKOPEHHOM
NPAMOJIMHENHOM A,BUKEHUM

13

NabopaTtopHas paboTa "OnpeaenerHune
YCKOPEHUA Tena npu paBHOYCKOPEHHOM
OBUXEHUM MO HaK/IOHHOM nockocTn"

14

PelweHune 3agay no teme "MepemelleHne npm
paBHOYCKOPEHHOM NPAMOJMHENHOM
ABUKeHun"

15

NabopaTtopHas paboTa "UccnepoBaHue
33aBMCMMOCTM NYTU OT BPEMEHMU NpPU
PaBHOYCKOPEHHOM ABUXKEHUN 6e3 HaYaNbHOM
cKkopocTn"

16

lpadmyeckan nHTepnpeTaumsa yCKOpeHus,
CKOPOCTU, NPOIAEHHOrO NYTU U NepemeLl,eHnn
ONA NPAMOIMHENHOIO ABUMKEHUA




PeweHwne 3agay no teme "Mpaduyeckas
MHTEPNPEeTaLMA YCKOPEeHNA, CKOPOCTH,

17
NPOMAEHHOIO NYTU U NepemMelLeHns gas
NPAMOZIMHENHOTO ABUMKEHUA"

18 YckopeHue ceobogHoro nageHua. OnbiTbl
Fanunesn

19 PeweHune 3aga4y no Teme "YcKkopeHue
csobogHoro nagexHms"

20 [BuxKeHue Tena, 6poLEeHHOro nog yriom K
FOPU3OHTY

51 PeweHwue 3agay no teme "[BurKeHune Tena,
6poLEeHHOro Noa Yyr/1omM K ropu3oHTy"
NabopaTtopHas paboTa "UccnepoBaHue

22 OBUMKeHUA Tena, bpoleHHOro noa yriom K
ropusoHTy"

’3 PelweHwue 3agay no teme "[BuKeHUe nog,
AencTBMem yckopeHusa ceobogHoro nageHuns"

24 LBUXKeHne No OKPYXKHOCTH

55 JInHeliHan 1 yrnoeasa CKOPOCTb, Nepuog, u
yacTtoTa

26 CKOpOCTb U YCKOPEHUE NPU ABUMKEHUN NO

OKPYKHOCTU




PelweHune 3agay no Teme "[BUrKeHUe No

27 |
OKPYKHOCTH
YpoK-KoHpepeHuMs "Pacno3HaBaHue U

28 NPUBANKEHHOE ONMCcaHMe Pa3INYHbIX BUAOB
MexXaHW4YecKoro asuxeHna"
MoAaroToBKa K KOHTPObHOM paboTe no Teme

29 "MexaHun4yecKkoe aBu»KeHne 1 cnocobbl ero
onucaHua"

30 KoHTposibHas paboTta no teme "MexaHu4yeckoe
ABUXKeHue 1 cnocobbl ero onucaHua"

31 MepBbli 3aKOH HbloTOHA. BeKTop cubl

32 BTropoi 3akoH HbloToHa. PaBHoAaelcTBYOW,anA
cuna

33 TpeTuii 3akoH HbtoToHa. Cynepnosmuma cun

34 Cuna ynpyrocTtu. 3akoH lNyKa

35 PeweHwne 3agay no teme "Cuna ynpyroctm"
NabopaTtopHas paboTa "UccnepoBaHue

36 3aBMCUMOCTU CUJbI YIIPYTOCTU, BOSHUKAKOLWEN B
Npy*XunHe, oT cTeneHun gebopmaLmmn NpyKnHbl"

37 Cuna tTpeHus. KoapduumneHT TpeHus




NabopaTtopHas paboTa "OnpeaenerHune

38
KO3pPUUMEHTA TPEHNA CKONbKEHNA"
NabopaTtopHas paboTa "UccnepoBaHue

39 32aBUCMMOCTU CUJIbl TPEHUA CKONbXEHUA OT
CW/bl HOPMANbHOrO AasneHus"

40 [BuKeHWe TeN No OKPYKHOCTU NoA AeNcTBUEM
HECKOIbKUX CUN

41 3aKoH bepHynan n nogbeémHanA cuna Kpblaa
Ypok-KoHdpepeHuus "CoBpeMeHHble
JleTaTenbHble annaparbl, CyAa Ha NOABOAHbIX

42 KPb/IbAX, aHTUKPbIZIO HA CKOPOCTHbIX
aBTomobunax. [igukeHme noesga Ha
MarHuTHOM noaywke"

43 Cuna TAXEeCTN U 3aKOH BCEMUPHOIO TATOTEHUA

a4 [BuKeHne Ten BOKPYr rpaBUTALLMOHHOIO
ueHTpa. MepBasa KOCMUYECKasa CKOPOCTb

45 HeBecomocTb 1 neperpysku

46 PagHOBecHe maTepuanbHOM TOUKKU. ABCONOTHO
TBEpAOE Teno

47 MomeHT cunbl. NpaBnno MomeHTOB

48

Ypok-uccneaosaHue "OnpeaeneHune LeHTpa




TAXKECTM PasNnYHbIX Ten"

Umnynbc Tena. UameHeHne nmnynbca. Umnynsc

49
cunbl. YNpyroe n Heynpyroe B3anmogencrene
50 3aKOHbl U3BMEHEHMA U COXPAaHEHMA MMMY/IbCA
51 PeakTnBHOE aBuKeHmne
59 PelweHue 3apa4 no Teme "3aKOH COXpaHeHUA
nmnysnbca. PeaktnsHoe asuxkeHune"
53 MexaHun4yecKas paboTta U MOLLHOCTb
c4 PaboTa cunbl TAXKECTU, CUAbI YIPYTOCTU U CUNbI
TPEeHus
NabopaTtopHana paboTa "OnpeaeneHne paboTbl
55 CUNbl TPEHWUA NPU PaBHOMEPHOM ABUKEHUN
Tesia No ropM3oHTaIbHOM NOBEPXHOCTN"
56 CBA3b 3HEprun n paboTbl
NabopaTtopHana paboTa "OnpeaeneHne paboTbl
- CUAbl YNIPYrOCTU NPU NogbEME rpy3a C
NCNoNb30BaHWEM HENOABUXKHOIO U
noasuxHoro 6s10KkoB"
58 NMoTeHuWanbHaa aHeprua
59

KnHeTuyeckas saHeprma. Teopema o




KMHEeTUYEeCKoM Heprnn

3aKOH U3MeHeHUA n COXpaHeHuA

60
MEXaHNYECKOM 3HEeprm
61 PewweHue 3aga4 no Teme "3aKOHbI USMEHEHMUSA U
COXPaHEHUA MeXaHUYecKol sHeprun"
62 MoaroToBKa K KOHTPO/IbHOM paboTe no Teme
"B3ammogelicteme Ten. 3aKoHbl coxpaHeHua"
63 KoHTponbHasa paboTa no Teme
"BsammogelictBme Ten. 3aKoHbl coxpaHeHua"
KonebatenbHoe asukeHne. OCHOBHble
64 XapaKTePUCTUKM KonebaHniA: nepmoq, 4acToTa,
amnantyaa
MaTemaTUYeCKUIN U NPYKUHHbBIA MAATHUKW.
65 NabopaTtopHas paboTa "UccnepoBaHue 05
3aBMCUMOCTM Nepuoaa KonebaHui rpysa Ha '
HUTKU OT ASIUHbI HUTK"
NabopaTtopHas paboTa "UccnepoBaHue
66 3aBUCMMOCTM Nepuoga KonebaHui NpyKMHHOTO 1
MasiTHMKa OT maccbl rpysa"
67 FapMoHMYecKne KonebaHms
68 NabopaTtopHas paboTa "MamepeHune yckopeHus 1

cBobogHoro nageHms"




3aTtyxatowme KonebaHus. BbIHyKaEHHbIe

69
KonebaHuA. Pe3oHaHc

-0 MpeBpalyeHne sHeprum nNpm KonebatesibHOM
OBUXKEHUN
Ypok-uccnegosanue "Mposepka

71 He3aBMCMMOCTM nepuoaa KonebaHui rpysa,
noABEeLEHHOrO K IEHTE, OT Macchbl rpy3a”

7y MexaHu4YecKne BOHbI: NPOA0/bHbIE U
nonepeyHble

73 CBOICTBa MEXaHUYECKMX BOJIH. [J/1IMHA BO/IHbI U
CKOPOCTb €€ pacnpocTpaHeHus
Ypok-uccnegosaHue "HabnwogeHve

74 nHTepdepeHUnn 1 aMdpPaKLUN BOSIH Ha
noBepxXHOCTM BoabI"

- Ypok-KoHpepeHums "MexaHU4ecKkme BO/HbI B
TBEpAOM Tene. CeMcMUYECKMe BONHDI"

76 3BYK. PacnpocTpaHeHue n oTparkeHue 3ByKa

77 PeweHwne 3aga4y no teme "3ByK"
YpokK-uccnegosaHue "IKkcneprmeHTanbHoe

78 onpeaeneHne rpaHuL, 4acToTbl CAbILLMMbIX

3BYKOBbIX KonebaHuin"




POMKOCTb 3BYKa W BbICOTa TOHA. AKYCTUYECKMIA

79
pe3oHaHc.

20 Ypok-uccnegosaHue "HabntogeHue u
06bACHEHNE aKyCTMUYECKOro pe3oHaHca"
NHpassyK 1 ynbTpasByK. KoHdepeHuus

81 "Mcnonb3soBaHWe ybTpasByKa B COBPEMEHHbIX
TexHonorusx"

82 DNeKTPOMarHMTHOE Nose U 3NeKTPOMArHUTHbIE
BOJIHbI

83 CBOICTBA 3/1EKTPOMArHUTHbIX BOJIH
Ypok-koHdpepeHuus "LLkana

84 3N1EeKTPOMarHUTHbIX BOAIH. icnonb3oBaHue
3NEeKTPOMArHUTHbIX BOJIH 418 COTOBOM CBA3MW.
Paguonokauua. Kocmuyeckas cessb "

. PelweHwne 3asa4 Ha onpeaeneHune 4actoTbl U
OJIMHbI 3N1€KTPOMArHUTHOM BOJIHbI

86 dneKTpoMarHmMTHasa npmpoga ceeta. CKopocTb
cBeTa

87 BonHOBbIe CBOMCTBaA cBETA: MHTEPhEPEHLUA U
andpakuma

28 JlyyeBas mogenb CBETA M reoMeTpuyeckas

ONTMKA. MICTOYHMKHK cBeTa




MpsAmoMHeHOe pacnpocTpaHeH e CBeTa.

89
3atmeHna ConHua v JlyHbl

90 3aKOH oTparkeHunA ceeTa. [hockoe 3epKano

91 MocTpoeHune n3obpaxkeHnin, cGopmmpPoBaHHbIX
3epKasom

92 MpenomneHune ceeTa. 3aKOH NpPesIOMIEHUA
cBeTa. [NonHoe oTpaxkeHue cBeTa.
NabopaTtopHas paboTa "UccnepoBaHue

93 33aBMCMMOCTM Yrna NpenomIeHuna oT yria
naZeHMA CBETOBOTO Jly4a Ha rpaHuLLe «BO34yX-
cTekno»"

94 Ypok-uccnegosaHue "AHanms u obbsAcHeHMe
ONTMYECKOro mnpaxa"
YpoK-KoHpepeHuus "Micnonb3oBaHne NOSHOIO

95 BHYTPEHHEro OTPaXeHUA: CBETOBOAbI,
ONTMKOBOJ/IOKOHHas cBA3b"

96 JInH3a, xo4, nyyen B NNH3e

97 dopmyna TOHKOM NNH3bI
NabopaTtopHas paboTa "OnpeaenerHune

98 ($OKYCHOro paccToAHUA U ONTUYECKOW CUNbI

cobupatouen NnH3bI"




MonyuyeHune nsobpaxkeHnit C NOMOLLbHO

99
cobupatoLLeli U paccensatoWwen IMH3
YpoK-KoHpepeHuus "MpuHumMn gencTems
100 ONTMYECKMX NPMBOPOB (MUKPOCKON, TeNecKon,
¢doTtoannapar)"
101 [nas Kak onTuyeckasa cuctema. bansopykocTb u
0aNbHO30PKOCTb
PasnoxeHune 6enoro ceeta B cnekTp. OnbITbl
102 HbtoToHa. CnoxeHne cneKkTpanbHbIX LBETOB.
Jdvcnepcua ceeta
Ypok-npakTukym "HabnwogeHme n ob6bsicHeHue
103 OnbITOB MO pa3noXeHuto benoro ceeTa B
cnekTp. NonyyeHne 6enoro LBeTa Npu
cnoXkeHunu usetos"
104 OnbiTbl Pe3epdopaa v niaHeTapHaa moaens
aToma
105 Moctynatbl bopa. Moaenb atoma bopa.
McnycKkaHWe v noraoLwLeH1Me cBeTa aToOMOM.
106 KBaHTbI. JIMHENYaTble CNeKTpbl
YpoK-npakTukym "HabarogeHne cnaoLWHbIX U
107 JIMHENYATbIX CNEKTPOB U3/yYeHUA U

ncnyckaHmus"




PagnoaktuBHoCTb. Anbda-, 6eTa- U ramma-

108
n3nyyeHus

109 CtpoeHune aTomHoro aapa. HyknoHHaa mogens
ATOMHOro AApa

110 PagmoakTuBHbIe npespaweHna. N3oTtonbl

111 Mepuog nonypacnaga
YpoK-KoHdepeHums "[eiicTBne pagnoakTUBHbIX

112 N3/Iy4eHUI Ha KUBble OpraHM3Mbl. 3aLLnTa OT
PaAMOaKTUBHOIO N3ydyeHuns"

113 ApepHble peakumn. 3aKOHbI COXpPaHeHUA
3apAf0BOro U MaccoBOro Yncen

114 JHeprua cBA3m aTOMHbIX agep. CBA3b maccChbl U
aHeprum

115 PeweHue 3agay no Teme "AaepHble peakumm.
dHeprua cesasmn"

116 Peakuuu cuHTe3a u geneHna agep. NCToUHMKK
aHeprum ConHua u 3B€34,
YpoK-KoHdepeHuus "AaepHan sHepreTmKa.

117 dKosnornyeckme npobaemol A4epPHOM
aHepreTukn"

118 MoAroToBKa K KOHTPOJIbHOM paboTe no Teme

"KonebaHusa n BoaHbl. CBeTOBbIE U KBAHTOBbIE




agneHma"

KoHTpo/sibHana paboTta no Teme "KonebaHua m

119
BOJ/IHbl. CBETOBbIE M KBAaHTOBbIE ABAEHMA"

10 PelweHue pacyeTHbIX No Teme "MexaHu4Yeckoe
ABUKeHue"

11 PelueHune pacyeTHbIX U KayeCTBEHHbIX 33434 No
Teme "B3anmogeiicteune ten"
PelueHne pacyeTHbIX U KayecTBEHHbIX 3a4a4 No

122 Teme "3aKoHbl COXpaHEeHUS SHEePTUM U
nmnynbca"

173 NabopaTopHble paboTbl No Teme
"MexaHunyeckoe asuxeHne"

124 NabopaTtopHble paboTbl No Teme
"Bsanmopelictene Ten"

175 NabopaTtopHble paboTbl No Teme "MpocTble
mexaHu3mbl"

196 PelueHne pacyeTHbIX U KayecTBEHHbIX 33434 No
Teme "Tennosble npouecchl”

157 PelwueHune pacyeTHbIX U KaYeCTBEHHbIX 33434 No
Teme "BnaxkHocTb"

128

PeweHune PacCYeTHbIX N Ka4eCTBEHHDbIX 3a4a4 no




Teme "KMA tennosbix asuratenen”

179 PelueHne pacyeTHbIX U KayecTBEHHbIX 3a4a4 No 1
Teme "3aKOoHbl NOCTOAHHOTO TOKa"

130 PelueHWe pacyeTHbIX M KayecTBEHHbIX 33434 No 1
Teme "KM/ anekTpoycTaHoOBOK"

131 NabopaTtopHble paboTbl NO Teme "3aKoHbI 1
NMOCTOAHHOIO TOKa"

13 NabopaTtopHble paboTbl no Teme "CBeToBblE 1
ABneHua"

133 PaboTa c TekcTamu no Teme "3aKoHbI 1
COXpaHeHMA B MexaHuke"

Pabota c TekcTamu no teme "KonebaHma u
134 . 1
BOJIHbI

PaboTta c Tekctamu no Teme "CseToBble
135 \ 1
ABNEHUA

136 PaboTa c Tekctamu no Teme "KBaHTOBas 1 1
AnepHaa pusnka"

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 136 3 24.5




NMPOBEPAEMBbIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHWA OCHOBHOW OBPA30BATE/IbHOM
MPOrPAMMbI OCHOBHOTO OBLLIEEFO OBPA3OBAHUA

7 KNACC

Kop,
npoBepPsAemMoro
pe3ynbTaTta

11

Mposepsaembie npegMeTHble pe3ynbTaTbl 0CBOEHUA OCHOBHOM 0bpa3oBaTe/ibHOM
nporpammbl OCHOBHOrO 06Lero o6pasoBaHuma

MCNoab30BaTb N3y4YeHHbIE MOHATUA

1.2

pa3nuyaTtb ABNEHUSA NO ONUCAHUIO UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OMbITOB,
AEeMOHCTPUPYIOLNX AaHHOe dU3nYecKoe ABeHne

1.3

pacno3HaBaTb NPOABAEHUE U3YYEHHbIX PUINYECKUX ABNEHWNIN B OKPYKalOLLEM
MUpeE, B TOM umcne GUsnyeckue ABAeHUs B Npupoae, Npu sTom NepesoanTb
NPaKTUYECKYIo 3a4a4y B y4ebHYI0, BblAENATb CYLLECTBEHHbIE CBOMCTBA (MPU3HaKK)
dU3NYECKUX ABNEHUN

1.4

OMNUCbIBATb M3YyYeHHble CBOMCTBA TeN U PpU3MYECKMe ABEHMA, UCMO/b3YSA
dur3nYecKne BeNUYUHbI, NPU ONUCAHUM NPaABUALHO TPAKTOBATb PUIUYECKUIA CMbICA
NCMNONb3YEeMbIX BE/IMYUH, UX 0603HaYEHNA N eAUHULbI GU3NYECKUX BEINYMH,
HaxoanTb GOPMY/ibl, CBA3bIBAIOLLME AAHHYIO GU3NYECKYIO BENUYMHY C APYrMMU
BE/IMYMHAMM, CTPOUTb rpadUKM U3YyYeHHbIX 3aBUCUMOCTEN PUINYECKUX BENINUYNH

1.5

XapaKTepu3oBaTb CBOMCTBA Te/, pU3MUecKne ABNEHUA U NPOLECCHI, UCMNOb3YA
M3yYyeHHble 3aKOHbI, NPV 3TOM AaBaTb CI0BECHYI0 GOPMYINPOBKY 3aKOHa U
3anuCbIBaTb €ro MaTeMaTUYecKoe BbipaxeHue

1.6

06bACHATL PU3NYECKME ABMIEHNA, MPOLLECChl U CBOMCTBA T/, B TOM YMC/IE U B
KOHTEKCTE CUTyaL M1 MPAaKTUKO-OPMEHTUPOBAHHOIO XapaKTepa: BbIABAATb
NPUYMHHO-CeACTBEHHbIE CBA3M, CTPOUTb 06bACHEHME M3 1 — 2 NOTMUYECKMX LLAros ¢
onopo Ha 1 — 2 n3yyeHHbIX CBOMCTBA GU3NYECKUX ABNEHUIN, GMU3MUYECKUX 3aKOHA
NAM 3aKOHOMEPHOCTU

1.7

pelwaTb pacyéTHble 3ag4a4mM B 1 — 2 4eCTBUSA, UCNONb3YA 3aKOHbI U GOpMYbI,
cBa3biBatoLLMeE GU3NYECKME BEIMUYNHBI: HA OCHOBE aHa/in3a yC10BUA 3a4a4m
3anucbiBaTb KpaTKoe YyC/0BUE, NOACTaBAATb GU3NYECKME BENNUYMHBI B POpMYbI U
NPOBOANTb PACcUYETbl, HAXOAMTb CMPaBOYHbIE AaHHble, HEOBXOAMMbIE ANA peLleHUs
33434, OLEHUBATb PEAIUCTUYHOCTb NONYYEHHOW GUINYECKOM BEJIUUYMHDI

1.8

pacnosHasaTb NPo6aembl, KOTOPbIE MOXHO PELIUTL NPY NOMOLLM GU3UYECKMX
MeToZ,08, B ONMCAHUM NUCCNEA0BaHMA BbIAENATb NPOBEPAEMOE NPEeanooKeH e
(rvnoTesy), pasnnyaTb U MHTEPNPETUPOBATb NOAYYEHHbIV Pe3yabTaT, HaX0AWTb




OLNOKM B Xo4e onbiTa, AenaTtb BbiIBOAbI MO €ro pe3ysibTatam

1.9

NPOBOAMTb OMbITbl NO HABNOAEHWNIO GUINYECKUX ABNEHWUI MU PUBUYECKUX
cBOMCTB Ten: GopmMyanpoBaTh NpoBepAemMble NpeanonoKeHns, cobmpats
YCTaHOBKY M3 Npea/orKeHHOro 06opya0BaHMs, 3aMMCbiBaTh X0 OMbITa U
dopmMynnpoBaTh BbIBOAbI

1.10

BbIMNONHATL NPAMbIE U3MEPEHMUA C UCNOIb30BaHMEM aHANOMOBbIX U LMPPOBbIX
npnbopoB., 3anNncbiBaTb NOKa3aHMA NPMHBOPOB C YYETOM 334aHHOM abCONOTHOM
NOrpeLwwHoCTM U3MepPEHUI

1.11

NpPoOBOAUTb UCC/IeA0BaHMNE 3aBUCUMOCTMN 04HOMN PU3MYECKOI BEIMYMHDBI OT APYroi C
NCMNoab30BaHUEM NPSAMbIX U3SMEPEHMI, y4acTBOBaTb B NIaHMPOBaHUN y4ebHOro
nccnesoBaHus, cobupaTb YCTAaHOBKY U BbIMOHATb U3MEPEHUA, cneaysa
npeasoXKeHHoOMy nnaHy, GUKCUPOBATb pe3y/ibTaTbl NOAYYEHHOM 3aBUCUMOCTH
dU3NYECKNX BEIMUYMH B BUAE NPEANIOXKEHHbIX Tabauu 1 rpadmKoBs, AenaTb BbIBOAI
no pesynbTaTam UccienoBaHuA

1.12

NPOBOAMTb KOCBEHHbIE M3MepPeHUn GU3NYECKMX BENUMNH, Cleaya NPeanoKeHHOoM
WHCTPYKLMM: MPU BbIMOJIHEHWUM M3MEPEHUI COBUPATL IKCNEPUMEHTASIbHYIO
YCTaHOBKY U BbIYMCAATb 3HAYEHNE MCKOMOM BENNYUHBI

1.13

cobnoaaTh Npasuaa TexHUKM 6esonacHocTu nNpu paboTe c nabopaTopHbIM
obopyaoBaHnem

1.14

YKa3bIBaTb NPUHLMUMNbI AENCTBMA NPUOOPOB U TEXHUYECKUX YCTPONCTB,
XapaKTepu3oBaTb NPUHLMMbI AEACTBUA M3YUYEHHbIX NPUOOPOB N TEXHUYECKUX
YCTPOWCTB C MOMOLLLbIO MX OMMUCAHMA, UCNONb3YA 3HAHWUA O CBOMCTBAX GU3NYECKUX
ABNEHNI N HeobxoanMble PU3NYECKME 3aKOHbI M 3AKOHOMEPHOCTH

1.15

NpMBOAMTb NPUMEpPbI (HAX0AMTb MHPOPMALMIO O MPUMepax) NPaKTUYECKOro
MCNob30BaHMA GU3NYECKUX 3HAHWIA B MOBCEAHEBHOM KU3HM N8 obecneyeHns
6e3onacHoOCTU Npun obpalleHnr ¢ Npubopamm N TEXHUYECKMMM YCTPOMCTBAMM,
COXpaHeHuA 340Pp0BbA N COBNOAEHNA HOPM SKOJIOTMYECKOro NoBeaeHNnA B
OKpYy:KatoLwel cpeae

1.16

OCYLWECTBNATb OT6OP UCTOYHUKOB MHPOPMALMM B CETU MHTEPHET B COOTBETCTBUM C
3a4aHHbIM NOUCKOBbLIM 3aNPOCOM, Ha OCHOBE MMEHOLLMXCA 3HAHUIN U NYTEM
CpaBHEHMA Pa3/IMYHbIX NCTOYHWUKOB BbIAEAATb MHPOPMALMIO, KOTOPas ABAAETCA
NPOTMBOPEUYNBONNAM MOKET BbITb HEAO0CTOBEPHOWA

1.17

MCMNONb30BaTb NPW BbINOAHEHUM Y4EBHbIX 334aHMIA HAYYHOMONYAAPHYIO
NuTepaTypy GM3MYECKOro cogeprkaHns, CnpaBoYHble MaTepuabl, Pecypcbl CeTH
NHTepHeT, BnafeTb NPpMEMaMM KOHCNEKTUPOBAHMA TEKCTA, NPeobpa3oBaHus
nHdopMaunmM U3 O4HOM 3HAKOBOM CUCTEMbI B APYTYHO

1.18

CO034aBaTb CObCTBEHHbIE KpaTKkne nnMcbMeHHbIe U YCTHbIe COO6LLI,€HMFI Ha OCHoBe 2 —




3 UCTOYHMKOB MHOPMALUM GU3MYECKOTO COAEPKAHUSA, B TOM Yncae Ny6anyHo
Aenatb KpaTKue coobLeHNs o pe3ybTaTax NPOEKTOB AN yYebHbIX UCCNeaoBaHWU,
npy 3TOM FPaMOTHO MCMNO/1b30BaTb U3YUYEHHbIM MOHATUMHbBIM annapaT Kypca
dU3MKK, CONPOBOXKAATD BbICTYMN/IEHME Npe3eHTaumen

npu BbINO/IHEHUN y‘-IE6HbIX NPOEKTOB U MCCHEAOBaHMﬁ pacnpenenAatb obA3aHHOCTH
B rpynne B COOTBETCTBUU C NOCTaBNIEHHbIMU 3a4a4aMWU, CNeJNTb 3a BbINOJIHEHNEM

1.19 naaHa AencTBUM, afAeKBaTHO OLLEHMBATb COOCTBEHHbIV BKAAA B AeATe/IbHOCTb
rpynnbl, BbICTPANBaTb KOMMYHUKATUBHOE B3aMMOAENCTBUE, YYUTbIBAs MHEHUE
OKpY»KatoLmx

8 KNACC

Kog o o
MpoBepsaemble NpegMeTHbIE pe3y/bTaTbl OCBOEHUSA OCHOBHOW 0bpa3oBaTeibHOM

NPoBEPSEMOTo
nporpammbl OCHOBHOro 06Liero o6pasoBaHms

pesynbTaTta

1.1 MCNoAb30BaTb NOHATUA

12 pa3nuyaTtb ABNEHUSA NO ONUCAHUIO UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OMbITOB,

' OEMOHCTPUPYIOLWMX AaHHOe dU3MYecKoe ABeHne

pacno3HaBaTb NPOSABAEHUE U3YYEHHbIX PUINYECKUX ABIEHUNI B OKPYKalOLWEem

13 MUpe, B TOM umcne dusnyeckue ABNEeHUS B NpMpoae, Npu 3ToM NepesoanTb

' NpaKTUYeCKyIo 3a4a4y B y4ebHYIo, BblAEeNATb CYLLLECTBEHHbIE CBOMCTBA (MPU3HaKK)

dU3nYECKUX ABNEHUN
OMMCbIBaTb M3yYeHHble CBOMCTBA Ten U GUnYeckue ABAEeHUS, UCNOob3ys
dur3nYecKne BeSIMUYUHbI, NPU ONUCAHUKN NPABUABHO TPAKTOBATb GUINYECKMIA CMbICA

1.4 NCNONb3yeMbIX BENNYMH, 0603HAYEHUA U eAUHULLbI PUIUYECKUX BEIUYNH,
HaxoanTb GOPMYy/ibl, CBA3bIBAOLME AAHHYIO GUIMUYECKYIO BEIMUYMHY C APYTMMMU
BE/IMYMHAMM, CTPOUTb rpadUKM U3yUYEHHbIX 3aBUCUMOCTEN GUBNYECKUX BENNYUH
XapaKTepu3oBaTb CBONCTBA TeN, GU3MUYECKUE ABNEHUA U NPOLLECCHI, UCMO/b3YA

1.5 M3y4YeHHble 3aKOHbI, NPW 3TOM AaBaTb C/I0OBECHYIO GOPMY/IMPOBKY 3aKOHa U
3anucbiBaTb €0 MaTEMATUYECKOE BbipaxKeHue
06BACHATL PU3MYECKME NPOLLECCHI M CBOMCTBA TE/, B TOM YMUC/IE U B KOHTEKCTE
CUTYaLM NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIiBNAATb MPUYUHHO-

1.6 CNeACTBEHHbIE CBSA3M, CTPOUTb 06bACHEHME U3 1 — 2 NOTMYECKUX LLIAroB € MOMOLLbIO

1 — 2 n3y4yeHHbIX CBOMCTBA PUIMYECKMX ABNEHUN, PUIMUYECKMX 3aKOHA UK
3aKOHOMEPHOCTH




1.7

pelaTb pacyéTHble 3a4a4m B 2 — 3 AeMCTBMSA, UCNOJb3Ys 3aKOHbI U GopMyIibl,
cBA3bIBaloWMeE PU3MYECKME BEANUYMHBI: HA OCHOBE aHa/IM3a YCN0BUA 3a4a4M
3anuncbiBaTb KPaTKOE YC/I0BME, BbIABAATbD HEAOCTATOK AaHHbIX A1A peLlleHns
33434, BbIBMpPaTb 3aKOHbI U GOPMY/bl, HEOBXOAUMbIE ONA €€ peLleHus,
NPOBOAMTb PACUYETLI M CPAaBHMBATb NONYYEHHOE 3HaYeHne GU3NYECKON BeNUYNHDI C
N3BECTHbIMW AaHHbIMU

1.8

pacnosHasaTb NPo6embl, KOTOPbIE MOXHO PELNUTb NPY NOMOLLM GU3NYECKMX
MeToZ,0B, UCMO/b3YA ONUCAHWNE UCCIef0BaHUSA, BbIAENATL MPOBEPAEMOoe
Npeano/oMKeHne, oLeHMBaTb NPaBUIbHOCTb MOPAAKA NPOBEeAEHNA UCCNeA0BaHMA,
ZAenatb BbIBOAbI

1.9

NpPOBOAUTb ONbITbl MO HabAEHNIO PUIUYECKUX ABIEHUIN UNU GUBNYECKUX
CBOWCTB Ten: popMynpoBaTb NpoBepaemble NpeanooxKeHus, cobupatb
YCTAHOBKY M3 NnpeasioXXeHHoro obopyaosaHMs, ONMCbiBaTb X0, ONbITa U
dopmynmpoBaTb BbIBOAbI

1.10

BbINO/IHATL NPAMbIE U3MEPEHMUA C UCNONb30BaHNEM aHAIOTOBbLIX MPUHOPOB U
[ATYMKOB GU3MUECKUNX BEIMYMH, CPAaBHMBATL PE3YNbTaTbl U3MEPEHMUI C YY4ETOM
333aHHON abCONOTHOM NOrPELIHOCTH

1.11

NpPoBOAUTb UCC/IeA0BaHMNE 3aBUCUMOCTUN 04HOMN PU3MYECKOI BEINYMHDBI OT APYroM C
NCMNOAb30BaHUEM NPSAMbIX USMEPEHWIA: NaHMPOBATb UCC/IeA0BaHNE, COBUpPaTL
YCTaHOBKY M BbINOIHATb U3MEpPEHUS, cneaysa npeanoKeHHoMy nnaHy, GUKCMpoBaTthb
pes3y/bTaTbl NOAYYEHHOW 3aBUCMMOCTM B BUAE Tabanu, 1 rpaduKos, Aenatb BbIBOAbI
no pesynbTaTam Uccien0BaHUA

1.12

NPOBOAMTb KOCBEHHbIE M3MePEeHUs GU3NYECKMX BEIMUMNH: NIAHNPOBATbL
n3MmepeHus, cobupaTtb 3KCNEPMMEHTAIbHYIO YCTAaHOBKY, Cieaya NpeanoKeHHom
NHCTPYKLMM, U BbIYUCAATb 3HAYEHME BEINYMHDI

1.13

cobntopath NpaBmaa TEXHUMKK B6e3onacHoOCTM Npu paboTe ¢ 1abopaTopHbIM
obopygoBaHMem

1.14

XapaKTepmnsoBaTb NPUHLMNbI AeNCTBUA U3YYEHHbIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha UX ONMCAHUA, UCMOJIb3yA 3HAHUA O CBOMCTBAX GU3NYECKUX
ABNIEHUI U HeobxoauMble GU3NYECKME 3aKOHOMEPHOCTH

1.15

Pacno3HaBaTb NPOCTble TEXHNYECKUNE yCTpOﬁCTBa n namepuTtesibHble I'IpM60pr no
cXemam U CXemaTUdHbIM PUCYHKaAM, COCTaBNATb CXEMbI 3/TEKTPUYECKUX u,eneﬁ c
nocneposate/ibHbIM U NapannesibHbim coeanHeHnem snemMmeHToB, pa3ainyaa
YC/Z10BHbIE 0603HaYeHUs 3neMeHToB INEKTPUNYECKUX u,eneﬁ

1.16

NpUBOAUTb NPUMEPbI (HaXxoAUTb MHGOPMaLUIO O NPUMepPax) NPaKTUYECKOoro
NCMNONb30BaHNA GU3NYECKMX 3HAHWNI B NOBCEAHEBHOM M3HU A1A obecneyeHus
6e3onacHOCTN Npu obpalLeHnm ¢ Npubopamm U TEXHUYECKMMM YCTPOIACTBAMU,




COXPaHeHus 340pOBbA U COBNOAEHMSA HOPM IKOIOTMYECKOTO NOBEAEHUS B
OKpy:KatoLei cpeae

OCyLWEeCTBNATb NOUCK MHd)OpMaLI,MM (bVI3VILIECKOFO cofeprKaHuA B ceTU MIHTEpHeT, Ha
OCHOBEe nmerouinxeca 3HaHUN U NYTEM CPAaBHEHUA AOMNONHUTE/IbHbIX UCTOYHMKOB

1.17
BblAeNsaTb MHPOPMALLMIO, KOTOPAS ABAAETCA NPOTUBOPEYMBOMN AN MOXKET ObITb
HeA0CTOBEPHOM
MCNoNb30BaTb NPU BbINOAHEHUM y4ebHbIX 3a4aHNI HayYHO-MONYAAPHYIO
118 nuTepaTypy PU3NYECKOro coaeprkaHmaA, CNPaBoOYHbIE MAaTEPUAsbl, PeCypPCbl CETU
' NHTepHET; BNageTb NPUEMaMM KOHCMEKTUPOBaHMA TeKCTa, NpeobpasoBaHus
nHdopmMaumnmM U3 O4HOM 3HAKOBOM CUCTEMbI B APYTYHO
co34aBaTb COBCTBEHHbIE MMCbMEHHbIE N KPAaTKME YCTHble cooblieHusa, 06o6Lian
MHPOPMALUIO U3 HECKOJIbKMX MCTOYHUKOB GU3MYECKOTO COAEPKAHUSA, B TOM YMCne
1.19 ny6nMYHO NpeacTaBAATb Pe3ynbTaTbl MPOEKTHOM MU UCCIeA0BaTEIbCKOM
AeATeNbHOCTU, NPU 3TOM FPaMOTHO MCMOJIb30BaTb U3YUYEHHbI NOHATUNHbIN
annapart Kypca GM3MKKN, CONPOBOXKAATb BbICTYN/IEHME Npe3eHTaumen
npw BbINOJIHEHWUW Y4ebHbIX NPOEKTOB U UCCNen0BaHMIA GU3UYECKUX MPOLLECCOB
pacnpenenaTb 06a3aHHOCTU B rpynne B COOTBETCTBUM C NOCTaB/NIE@HHbIMW 33434amu,
1.20 CcneanTb 3a BbINOJIHEHUEM MJ1aHA AENCTBMIA U KOPPEKTUPOBATL €ro, aAeKBaTHO
OLLeHMBATb COOCTBEHHbIM BKaA B A€ATENbHOCTb FPyMMbl, BbICTPaMBaTb
KOMMYHWKaTUBHOE B3aMMOAENCTBMNE, NPOAB/AA FOTOBHOCTb Pa3peLlaTb KOHGINKTbI
9 KNACC
Kog . v
MpoBepsaemble NpegMeTHbIE Pe3y/IbTaTbl OCBOEHWSA OCHOBHOW 06pa3oBaTeibHOM
npoBepsAemMoro
nporpammbl OCHOBHOro 06Liero o6pasoBaHus
pe3ynbTaTta
1.1 NCNO/1b30BaTb U3yUYEHHblE MOHATUA
13 pa3nnyaTb ABMEHUA NO ONMUCAHUIO UX XapPaKTePHbIX CBOMCTB M HAa OCHOBE OMbITOB,
' OEMOHCTPUPYOLWMX faHHOEe dU3MYECKoe ABNEHNE
pacno3HaBaTb NPOSBAEHWNE U3YYeHHbIX PUINYECKMX ABJEHNI B OKPYKAOLLEM
13 MUpe, B TOM Yncne Gusnyeckue ABaeHUA B Npupoae, Npyn 3Tom nepesogmuTb
' NPaKTUYECKYIo 33434y B y4ebHYI0, BblAENATb CYLLECTBEHHbIE CBOCTBA (MPU3HaKK)
dU3nYECKUX ABNEHUI
1.4 OMMUCbIBaTb U3yYeHHbIe CBOIMCTBA Ten U GUsnYeckue ABAEHUNA, UCNOo/b3ysa

¢M3VI‘-I€CI-(M€ BE€/INYUHbDI, NPU ONNCaHUN NPAaBUJIbHO TPAKTOBATb ¢M3M‘-IeCKVIl\;1 CMmbICh




MCNO/Ib3yeMbIX BENIMYMH, 0603HAUYEHUA U eAUHULbI PUUYECKUX BESTUYMH,
HaxoanTb GOPMYy/bl, CBA3bIBAOLME AAHHYIO GU3NYECKYIO BENUYMHY C APYrMMU
BE/IMYMHAMM, CTPOUTb rPadUKN U3yYeHHbIX 3aBUCUMOCTEN PUINYECKUX BENTNUYNH

1.5

XapaKTepu3oBaTb CBOMCTBA Tesl, PU3NYECKUE ABNEHWNA N NPOLECCHI, NUCMO/b3YA
M3y4yeHHble 3aKOHbI, NPW 3TOM AaBaTb C/I0BECHYIO GOPMY/IMPOBKY 3aKOHa U
3anucbiBaTbh €ro MaTemMaTMyecKoe BbipaxeHune

1.6

06DBACHATL PU3MYECKME NPOLLECCHI M CBOMCTBA TN, B TOM YMC/IE U B KOHTEKCTE
CUTYaLMN NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIsiBAATb MPUYMHHO-
CNeACTBEHHbIE CBA3M, CTPOUTL O6BACHEHME M3 2 — 3 NOTMYECKUX LLIATOB C MOMOLLbIO
2 — 3 n3y4eHHbIX CBOMCTBA PU3NYECKMX ABNEHUIN, PUIMYECKMX 3aKOHA UK
3aKOHOMEPHOCTH

1.7

pelwaTb pacyéTHble 3a4a4m (onupatoLwmeca Ha CUCTemy U3 2 — 3 ypaBHEHMUI),
NCMNONb3ys 3aKOHbI M GOPMY/bI, CBA3bIBatOWME GU3NYECKME BEIMUYMHDBI: HA OCHOBE
aHanuM3a ycnoBus 3aZlauM 3anncbiBaTh KPaTKoe YC0BUE, BbIBAATL HeAOCTaloLLMne
NN N36bITOYHbIE AaHHble, BbIOMPaTb 3aKOHbI U GOpPMYbl, HEOOXOoANMbIE ANA
peleHuns, NPoBOANTb PAcyYéTbl M OLEHUBATb PEANTMCTUYHOCTb NOYYEHHOTO
3HayeHnsA GU3NYECKOM BE/IUUYMHDI

1.8

pacno3HasaTb NPo6eMbl, KOTOPbIE MOXHO PELINTb NPU MOMOLLM GUINYECKUX
MeTO/0B, MUCNO/b3yA ONMCaHMe UCCNeA0BaHMA, BblAeNATb NpoBepAeMoe
npeanosiosKeHne, oLueHNBaTbh NPaBUAbHOCTb NOPAAKa NPOBEAEHUNA UCCAeA0BaHMA,
AenaTtb BbIBOAbI, MHTEPNPETUPOBATbL Pe3y/bTaTbl HabOAEHNA U ONbITOB

1.9

NPOBOAUTb ONbITbl MO HabIOAEHNIO GU3UYECKUX ABIEHUIN UK GUBNYECKUX
CBOWCTB Te/: CaMOCTOSTE/IbHO cOBMpaTh YCTAaHOBKY M3 U3ObITOYHOrO Habopa
obopyaoBaHMA, ONMCbIBaTb X0/, OMNbITa U €ro pesynbTaTbl, POPMYNNPOBaATb BbIBOAbI

1.10

NPOBOAMTb NPU HEOBXOAMMOCTU CEPUIO NPAMBIX USMEPEHUIA, ONpeaenan cpeaHee
3HauYeHue n3mepsaemon BenUmnHbl (GoKycHoe paccToaHme cobupatoLlein NNH3bI),
obocHoBbIBATL BbIbOp cnocoba nsmepeHus (MsmepuTesibHoro npubopa)

1.11

NPOBOAMTb UCCNELOBAHME 3aBUCMMOCTEN GUINYECKUX BEIMYMH C UCMOIb30BAHNEM
NPAMbIX U3MEPEHUt: NIaHNPOBaTbL UCCef0BaHME, CAMOCTOATEIbHO COBUpPaThb
YCTQHOBKY, PUKCMPOBATL PE3Y/bTAThl MOJYYEHHOMN 3aBUCMMOCTU GU3NYECKUX
BE/IMYMH B BUAE Tabanum rpaduKoB, genaTb BbIBOAbl NO pe3y/ibTaTam
nccneaoBaHUA

1.12

NPOBOAUTb KOCBEHHbIE U3MEPEHUS PUINYECKUX BETUUYMNH: NAAHMPOBATb
n3mepeHus, cobnpaTb IKCNEePUMEHTA/IbHYIO YCTAHOBKY M BbINOMHATL U3MEPEHMUS,
cnepys NpeasioXeHHON MHCTPYKUMK, BbIYUCAATL 3HAYEHWE BEIMYMHDI U
aHa/IM3MPOBATb NOJIyYEHHbIE Pe3ybTaTbl C YYETOM 3aaHHOM NOrPELIHOCTH
N3MepeHui




1.13

cobntopath NpaBMna TEXHUMKK B6e3onacHoCTM Npu paboTe ¢ 1abopaTopHbIM
obopygoBaHMem

1.14

pa3nunyaTb OCHOBHbIE NPU3HAKKN U3YUYEHHbIX GU3NYECKUX MOaesieli: MaTepuanbHasn
TOYKA, abCONOTHO TBEPAOE TENO, TOYEUHbIM UCTOYHUK CBETA, /Iy4, TOHKAA JINH3a,
naaHeTapHaa MoZenb aTOMa, HYKNOHHas MoAe/lb aTOMHOrOo s4pa

1.15

XapaKTepn3oBaTb NPUHLUUMNLI 4ENCTBMA U3YYEHHbIX NPUOOPOB N TEXHUYECKNX
YCTPOICTB C ONOPOI Ha UX ONUCAHMA, UCMOb3YA 3HaHMA O CBOMCTBAX GU3NYECKUX
ABJIEHUIN N Heobxoaumble GU3NYECKME 3aKOHOMEPHOCTU

1.16

MCMO/1b30BaTb CXEMbI Y CXEMATUUYHbIE PUCYHKU U3YUEHHbIX TEXHUYECKMX YCTPOWCTB,
N3MepUTENbHbIX MPUBOPOB N TEXHONOTMUYECKMUX NPOLLECCOB NPU pelleHun yyebHo-
NpPaKTUYEeCKMX 3a4a4, ONTUYECKME CXEMbI A5 MOCTPOEHUA N306paskeHunin B
MNIOCKOM 3epKane 1 cobuparoLei mH3e

1.17

NPUBOAMUTb NPUMEPDI (HaXxoAUTb MHGOPMaLUUIO O NPUMepPaXx) NPaKTUYECKOro
NCNoNb30BaHMNA GPU3UYECKMX 3HAHWUI B NOBCEAHEBHOM KU3HU ANA obecneyeHus
6e30nacHOCTN Npu obpalLeHnmn ¢ Npubopamm U TEXHUYECKMMM YCTPOICTBAMU,
COXpPaHEeHMA 340POBbA N COHBNOAEHNA HOPM SKOSIOMMYECKOro NoBeAEeHMA B
OKpy)KatoLen cpese

1.18

OCYLLECTBAATL MOUCK MHPOPMALUKN GU3MUYECKOTO COAEPKAHUA B ceTU UHTepHeT,
camocToATeNbHO GOPMYAMPYA MOUCKOBBIN 3aNpPOoC, HAXO4UTb NYTW OnpeseneHns
[0CTOBEPHOCTU NOAYYEHHOM MHPOPMALMMN Ha OCHOBE MMEOLLMXCA 3HAHUI U
AOMNONHUTENbHbIX UCTOYHUKOB

1.19

MCMOAb30BaTb NP BbINMOJHEHUM YHEBHbIX 334aHWI HayYHO-NOMNYAAPHYIO
nuTepatypy G13nMYecKoro cogeprkaHna, CnpaBoYHble MaTepuabl, pecypcbl ceTu
NHTepHeT; BNageTb NPMEMaMM KOHCMEKTUPOBAHMA TEKCTa, NpeobpasoBaHma
nHdopmMaunmM U3 04HOM 3HAKOBOM CUCTEMbI B APYTYHO

1.20

€03/aBaTb COHCTBEHHbIE MUCbMEHHbIE U YCTHbIE COODLLEHNS Ha OCHOBE
MHPOPMALUKN N3 HECKONIbKMX NCTOYHMKOB GMU3MYECKOTO COAEPKAHUSA, NYOANYHO
NpeAcTaBNATb pe3y/bTaTbl MPOEKTHOM AN UCCNea0BaTeIbCKON AeATENbHOCTH, NPU
3TOM FPaMOTHO MCMO/1b30BaTb M3YYEHHbI NOHATUIHBIA annapaTt U3y4yaemoro
pasgena GM3NKM U CONPOBOXKAATL BbICTYMNEHWE Npe3eHTaLMen ¢ y4ETomM
0ocobeHHOCTeN ayauTopun CBEPCTHUKOB

1.21

NPV BbINOSIHEHUUN YYEBHbIX NPOEKTOB N UCCNeA0BaHMIA GUINYECKUX NPOLLECCOB
pacnpeaenatb 0683aHHOCTM B rpynne B COOTBETCTBUM C MOCTaBAEHHbIMW 3a4a4amu,
CNeAnTb 3a BbINOJHEHMEM NaHa AeNCTBUI U KOPPEKTUPOBaTb ero, afleKBaTHO
oLeHNBaTb COBCTBEHHbIN BKNAA, B AEATEIbHOCTb FPYMMbl, BbICTPanMBaTh
KOMMYHMKaTMBHOE B3aMMOAENCTBUE, MPOAB/AA TOTOBHOCTb paspeluaTb KOHGANKTbI




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC

Kog

Koa anemeHTa

pasaena

lNpoBepaemble anemMeHTbl cogepKaHnA

®U3NKA U EE PO/Ib B NO3HAHMW OKPYKAIOLLEEFO MUPA

11

®usmKa — HayKa o npupoge. AsneHua npupoabl. dusmuyeckme
AB/IEHNA: MeXaHUYECKMe, TEMNOBbIE, SNEKTPUYECKME, MarHUTHbIE,
CBETOBbIE, 3BYKOBbIE

1.2

®dusnyeckme BeNMUnNHbI. M3mepeHune GpU3MUECKUX BENNYMH.
dusnyeckne npmnbopsbl. MNorpewHoCTb n3mepeHunin. MexayHapoaHas
cUCTEMA eANHUL,

1.3

EcTecTBEHHOHAYYHbIN MeToA NO3HaHUA: HabaAeHMe, NOCTaHOBKA
Hay4HOro BONpPOCA, BblABUXKEHUE TMMOTES, IKCNEPUMEHT MO NPOBEPKE
runotes, obbsAcHeHWe HablogaeMoro sBaeHua

1.4

OnucaHune pM3NYECKUX ABIEHWUIM C MOMOLLbIO Moaenel

1.5

MpakTnyeckne paboTobl:

HH#Par###3mepeHne paccToaHUN.

H##Par#H#N3mepeHe 06bEMA KNOKOCTU N TBEPAOrO TENA.
Hi#Par###OnpepeneHre paamepos masblx Ten.

HH#HPar###I3mepeHne TemnepaTypbl MPU NOMOLLU XKUAKOCTHOIO
TepmomeTpa U JaTunKa TemnepaTtypbl

MEPBOHAYA/IbHbIE CBEAEHNA O CTPOEHNW BELLLECTBA

2.1

HH##HPar###CTpoeHMe BelLecTBa: aTOMbl M MOJIEKY/IbI, UX Pa3mepbl.
OnbITbl, AOKa3bIBaOLWME AUCKPETHOE CTPOEHME BELLEeCcTBa

HHHPar###[AsnkeHne yactuu, Bewectsa. CBA3b CKOPOCTU ABUMMKEHNA
YyacTuy, c TemnepaTypoin. bpoyHoBcKoe aBukeHue, guddysus

2.3

BsanmogaelicTBme YacTuL, BELLECTBA: MPUTAXKEHME U OTTa/IKUBAHME

2.4

HH#HPar###ArperaTHble COCTOAHMA BeLLECTBA: CTPOEHMe ra3os,
UAKOCTEN 1 TBEPABIX (KpUCTananmyeckux) Ten. Bsaumocsasb mexay
CBOMCTBAMM BELLECTB B PA3HbIX arperaTHbIX COCTOAHUAX U MX aTOMHO-




MONEKYNAPHbIM CTPOEHUEM
2.5 OcobeHHOCTH arperaTHbIX COCTOSHWUI BOAbI
MpakTnyeckne paboTobl:
H#H#Par###OUeHKa gMameTpa aToMa MeTo40M pPALoB (C
ncnonbsoBaHuem doTtorpadui).
2.6
H##HPar###OnNbITbl NO HABNOAEHMIO TEMNIOBOMO PaCLIMPEHMA ra30B.
HHHPar###ONbITbl N0 OO6HAPYXKEHMUIO AENCTBMA CUN MONEKYNAPHOIO
NPUTAXKEHUA
NBUXKEHWUE N B3AUMOENCTBUE TEN
31 MexaHunyeckoe aBuxkeHne. PaBHOMepHoe U HepaBHOMEpHOe
' [BUKEHNe
3.9 HH##HPar###CropocTb. CpegHAA CKOPOCTb NPU HEPABHOMEPHOM
' ABUXKeHUN. PacyéT nyTn 1 BpeMeHU ABUXKEHUA
fiBneHune nHepumn. 3aKoH MHepLMK. Blanmogencrene Ten Kak
3.3 NpPUYNHA U3MEHEHUA CKOPOCTU ABUXKeHMA Ten. Macca Kak mepa
WHEePTHOCTU Tena
3.4 HH#H#HPar###MnoTHOCTL BewecTBa. CBA3b NJIOTHOCTU C KOAMYECTBOM
' MOJIEKYA B egMHMLe 06BbEMa BeLLecTBa
3.5 Cvna KaK xapaKTepuCTUKa B3aMMOAENCTBMA Ten
36 Cwvna ynpyroctu u 3aKoH 'yka. iamepeHue cuibl C NTOMOLLbIO
' AVHamomeTpa
3.7 HH#HPar###ABneHne TAroteHNAa n cuna Taxectn. Cuna TAXKeCcTu Ha
' Apyrux naaHetax. Bec Tena. HesecomocTtb
3.8 Cvna TpeHuna. TpeHue CKONbXKeHUA N TpeHMe NoKoA. TpeHue B
' npupoae n TexHuKe
3.9 HHH#Par###CnoxKeHWe cun, HanpaBaEHHbIX NO O4HOM NPSMOIA.
' PaBHOgencTBYIOLWAA CUN
MpaKktnyeckme paboTol:
3.10 OnpegeneHne CKOPOCTU PaBHOMEPHOTO ABUMKEHMUA (LUapuKa B
KUAKOCTU, MOLENN S/IEKTPUYECKOTO aBTOMOOUAA U TaK Janee).
OnpepeneHune cpesHel CKOPOCTU CKOMIbXKEeHMA BpycKa UM WapuKa no




HaK/IOHHOM NAocKocTU. OnpeaeneHne NAOTHOCTU TBEPAOrO Tena.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb pacTaxeHua (gedpopmaumm)
NPYXUHbI OT NPUNONKEHHOW CUAbl. ONbITbI, 4EMOHCTPUPYOLWME
3aBMCMMOCTb CHJIbl TPEHUA CKOJIbKEHWNA OT BECa Tefla U XapaKkTepa
COMPUKACAIOLLMXCA NOBEPXHOCTEN

dunsmyeckmne aBneHns B npupoae: npumepsbl ABUXKEHNA C Pa3/IMYHbIMU

3.11 CKOPOCTAMM B KMBOW U HEXMBOW NPUPOAE, AENCTBUE CU/Ibl TPEHUA B
nNpPMpPoOAE N TEXHUKE
3.12 TexHU4YecKme ycTponCcTBa: ANHAMOMETP, MOALWMMIHUKN

OABNTEHUE TBEPABIX TEN, UAKOCTEN U TA30B

JasneHune TBépAOI’O Tena. Cnocobsl YMeHbLUEHNA U YBENTNYEHUA

4.1
AaBneHus
42 [aBneHue rasa. 3aBUCMMOCTb AaBNeHUs rasa ot o6béma,
' TemnepaTypbl
43 Mepepnava gaBneHUa TBEPAbIMU TEJTAMM, KUAKOCTAMM U razamm.
' 3akKkoH [Mackana. [THeBMaTU4YEeCKME MaLLWHbI
44 3aBUCUMOCTb AaBNEHUSA KUAKOCTM OT rNyObUuHbI. fMapocTaTUMYecKni
' napagokc. Coobuiatouimecs cocyapbl. FlMapaBanyeckme mexaHmusmbl
Atmocdepa 3emnn n atmochepHoe gasneHue. MpudmHbI
4.5 CyLLEeCTBOBaHMA BO34yLHOW 060104KM 3eman. OnbiT Toppuuennu.
3aBMcMMoCTb aTMOCchHEpPHOro AaBAeHUA OT BbICOTbI HaA YPOBHEM MOPSA
46 N3mepeHune atmochepHoro gasnenHus. Npubopbl ana nsmepeHus
' aTMocdepHOro AaBseHun
47 [encTBne XUAKOCTM U ra3a Ha NOrpyKEHHOE B HUX Teno.
' BbiTankusatolas (apxumenosa) cuna. 3akoH Apxumeaa
4.8 MNnasaHue Ten. BosgyxonnaBaHue
MpaKktnyeckme paboTol:
NccnepgoBaHue 3aBUCMMOCTM Beca Tena B Boae oT 06béma
Nnorpy<éHHOM B *KMAKOCTb YacTu Tena. OnpegenexHue
4.9

BbITa/IKNBAIOLLLEN CU/IbI, AEMACTBYIOLLEN HA TENO, NOTPYKEHHOE B
UAKOCTb. [poBepKa HE3aBUCUMOCTM BbITA/IKUBALOLLLEN CUbI,
OeVCTBYIOLLEN Ha TEeNO B }KMUAKOCTU, OT Macchl Tena. OnbiTol,
OEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITaIKMBAIOLWWEN CUbI,
OENCTBYIOLLLEN HA TeN0 B XKUAKOCTH, OT 06bEMa NOrpy>KEHHON B




*KMOKOCTb YaCTM TeNa U OT NJIOTHOCTU KNaKocTu. KoHcTpympoBaHue
apeoMeTpa NN KOHCTPYMPOBAHUE NOAKM M onpeaeneHune eé
rpy3onogbeéMHOCTU

dur3mnyeckne ABAEHNA B NPUPOLE: BAMAHUE aTMOCHEPHOrO AaBAEHUA

4.10

Ha }KMBOW OpraHn3m, niaBaHue poib

TexHUYecKme yCTponcTBa: coobLatoLmecs cocyAbl, yCTPOMUCTBO
4.11 BO4ONPOBOAA, TMAPABANYECKUI Npecc, MaHOMeTp, bapomeTp,

BbICOTOMEP, MOPLIHEBOW HacoC, apeomeTp

PABOTA, MOLIHOCTb, SHEPTUA

5.1 MexaHunyeckas paboTa
5.2 MexaHnyeckaa MOLWHOCTb
53 MpocTble MexaHU3Mbl: pblyar, 610K, HaKNOHHAA NAOCKOCTb. Mpasuno
' paBHOBecuA pblyara
5.4 MprvmeHeHMe NpaBuaa paBHOBECUA pblyara K 610Ky
.- «30n0To€e NpaBuaIO» mexaHuku. KoadpduuneHT nonesHoro aeicrema
' MexaHn3moB. MpocTble MexaHM3Mbl B ObITY U TEXHUKeE
5.6 MoTeHuManbHan sHepPrnn Tena, NOAHATOro Hag 3emnén
5.7 KnHeTnyeckas sHeprua
cg MonHaa mexaHU4eckasa sHeprua. 3aKoH U3MEHEeHMA U COXPaHeHUA
' MEXaHMYeCKOM 3Heprum
MpaKktnyeckme paboTol:
HH#HPar###OnpeneneHme paboTbl CUNbI TPEHMA NPU PABHOMEPHOM
53 OBUXKEHWUU Tesla Mo ropusoHTanbHOW noBepxHocTU. NccnepoBaHne
ycnoBuin paBHoBecus pblvara. MamepeHue KM HakKNoHHOM
NA0CKoCTU. M3yuyeHne 3aKOHa COXPaHEHUA MEXaHMYECKOW SHEPTUU
5.10 dusmyeckne aBneHNs B NPMPOAE: pblvarm B Tesie YeNoBeKa
511 TexHU4YecKne ycTpoMCTBa: pblvar, NOABUMKHbIA U HEMNOABUMKHbIM

6J'IOKVI, HAK/IOHHAA NZ1IOCKOCTb, NPOCTbie MEXAaHU3MbI B 6bITy

8 KNTIACC




Kog
pasgena

Koa anemeHTa

npOBepﬂEMble 3/1EMEHTbI coaepKaHnA

TEMNJ10BbIE ABJIEHNA

OCHOBHbIE NONOXKEHNA MOEKYNAPHO-KMHETUYECKOM TeOpUMn
CTpoeHun Beutectsa. Macca 1 pasmepbl MoaeKkya. OnbiTsl,

6.1
NoATBEpPKAAOLMNE OCHOBHbIE MONOMXKEHMUA
MONEKYNAPHOKMHETMYECKOM TEOPUM
6.2 Mogaenn TBEpAOro, *KMAKOro M ra300bpasHOro COCTOAHMI BellecTsa.
' Kpucrtannnyeckme n amopdHole Tena
6.3 Ob6bACHEHME CBOWMCTB ra3oB, }KUAKOCTEN U TBEPAbIX Te/1 Ha OCHOBE
' NONIOKEHUN MONEKYNAPHOKUHETUYECKON TEOPUU
6.4 CmaumnBaHMe 1 KanuanapHble ABNEHMUA
6.5 Tennosoe pacwmpeHmne n cxkatme
6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTLIO TEMNNOBOrO
' OBUXKEHMA YacTuL,
6.7 BHyTpeHHAs sHeprusa. Cnocobbl U3MEeHEHUS BHYTPEHHEN 3Hepruum:
' Tensonepegaya 1 copeplueHme paboTobl
6.8 Bunapl Tennonepegayun: Ten10NpPoOBOAHOCTb, KOHBEKLMA, U3NYyYEHME
6.9 Konnyectso TenaoTbl. YaenbHasa TeNJI0EMKOCTb BeLLecTsa
6.10 TennoobmeH 1 TensoBoe paBHoBecKe. YpaBHeHUe TenaoBoro 6anaHca
6.11 MNnasneHne n oTBepaeBaHNE KPUCTANINYECKMX BELLLECTB. YaenbHan
' TennoTa nnasaeHuA
MNapoobpasoBaHune N KoHAeHcauus. McnapeHue. Kunenuve. YaenbHan
6.12 TensioTa napoobpasoBaHuA. 3aBUCUMOCTb TEMMEPATYPbl KUNEHUS OT
aTMocdepHOro AasaeHmA
6.13 Bna*HOCTb BO3ayXa
6.14 JHeprua Tonamea. YaenbHaA TenaoTa CropaHma
6.15 MpuHUMnbl paboTbl Tennosbix gsuratenein K4 tennosoro gsuratens.
' TennoBsble ABUraTeNn 1 3aLLMTa OKpYKatoLwen cpeabl
6.16 3aKOH COXpaHEeHUA U NpeBpaLLEHNA SHEPTUM B TEMNJIOBLIX NpoLLeccax




6.17

MpakTuyeckme paboTbl:

HHH#Par#H##ONbITHI NO OOHapPYKEHUIO AENCTBMA CUN MOJIEKYIAPHOTO
NPUTANKEHUA.

HHHPar#H##ONbITbl NO BbIPALLMBAHMIO KPMUCTA/IOB NOBAaPEHHOMN CONMM
Wnun caxapa.

HH#H#Par#H##ONbITbI NO HAabNOAEHWIO TEM/IOBOIO PACLLUMPEHUS Fa308,
UOKOCTEN U TBEPAbIX TEN.

Hi#Par#t#OnpeneneHne gasneHns Bosayxa B 6annoHe wnpuua.

HHHPar##H#ONbITbI, LEMOHCTPUPYIOLLME 3aBMCUMOCTb 4aBNEHMUA
BO3/4yXa OT ero 06BbEMa U HarpeBaHUA UAM OXNaXKAEHMUA.

H##Par###HNpoBepKa runoTesbl IMHEMHOM 3aBUCMMOCTHM ANMHbI
CTONOUKA XKUAKOCTU B TEPMOMETPUYECKOM TPYOKe OT TeMnepaTypsbl.

H##Par#t#HabnogeHe N3SMeHeHUs BHYTPEeHHen aHeprnmn Tena B
pe3ynbTaTe Tensonepenayn u paboTbl BHELIHWUX CU.

H##Par#tt##lccnenoBaHne ABeHNs TenioobMeHa Npu cMellnBaHUm
XOJIOAHOM U1 ropaYyen Boabl.

Hi#Par#H#ONpeneneHme KoanyecTsa TenaoTbl, NOAYYEHHOrO BOAOM
npu Ten100bMeHe ¢ HarpeTbiM METAIZIMYECKUM LUANHAPOM.

HH#H#Par#H##OnpeneneHmne yaenbHOM TeNI10EMKOCTU BELLECTBA.
#it#Par##t#ccnegosaHme npouecca ucnapeHus.
HH#HPar###OnpeneneHmne oTHOCUTENIbHOM BNAXKHOCTU BO3AyXa.

HH#H#Par#H##OnpeneneHme yaenbHoOM TenaoTbl NNaBAEHMA NbAa.

6.18

dusnyeckne ABAEHUA B NPUPOLE: NOBEPXHOCTHOE HATAXKEHWNE U
KanuanapHble ABNEHWUA B MPUPOAE, KPUCTa /bl B NPUPOLE, U3/TyYeHne
ConHua, 3amep3aHue BOL0EMOB, MOpPCKUe 6pu3bl; obpasoBaHmue
pOCbl, TYMaHa, UHes, CHera.

6.19

TexHuYecKume yCTPOMCTBaA: Kanuaaapbl, NPUMEpPbI UCMO/Ib30BAHUSA
KPUCTANI0B, }KUAKOCTHbI TEPMOMETP, AaTYMK TEMNEPATYPbl, TEPMOC,
cUCTEMA OTONNEHMA AOMOB, TMIPOMETPbI, MCUXPOMETP, NapoBas
TypbuHa, ABMraTelb BHYTPEHHETO CropaHums.

SNTEKTPUYECKUE N MATHUTHbBIE ABJTIEHNA

7.1

dneKkTpusauma Ten. [lsa poga snekTpuiecKknx 3apanos




B3aMMOAEﬁCTBMe 3aPAXEHHbIX TEN. 3aKoH KyI'IOHa (3aBMCMN\OCTb Cunbl

7.2 B3aUMOAENCTBMA 3aPAKEHHbIX TEN OT BE/IMYMHbI 3aPAA0B U
PacCTOAHUA MeXKAY Tenamm)
JneKkTpuyeckoe nose. HanpaXEHHOCTb 3/IEKTPUYECKOro NonA.
7.3 MpUHLMN cynepnosnumm sneKTpUYecknx nosen (Ha KauyecTBeHHOM
ypoBHe)
- HocuTenun anekTpuYecknx 3apagoB. INeMeHTapHbIA 31EKTPUYECKUI
' 3apag. CtpoeHune atoma. [NNpOBOAHUKN U ANSNEKTPUKMU
7.5 3aKOH COXpaHEeHUA 3NeKTPMUYECKOro 3apasa
76 DNEeKTPUYECKMI TOK. YCNOBUSA CYLLLECTBOBAHMA 3N1EKTPUYECKOTO TOKa.
' MCTOYHMKM NOCTOAHHOIO TOKA
27 [encTBMNA 3NEKTPUYECKOrO TOKa (TENI0BOE, XMMNYECKOE, MAarHUTHOE).
' DNEKTPUYECKUI TOK B XKUAKOCTAX U raszax
7.8 dneKTpuyeckasa uenb. Cnna ToKa. dNeKTpMUYecKoe HanpaxeHne
7.9 ConpoTtusneHne NpoBogHUKA. YaenbHOEe CONpOTUBAEHME BELLECTBA
7.10 3akoH Oma Ana yyactka uenm
7.11 MNocneposaTtenbHoe 1 NapannenbHoe coeanHeHne NPoOBOAHMKOB
7.12 PaboTa M MOLLHOCTb 3/IeKTPUYECKOro TOKa. 3aKoH [xkoyns — JleHua
213 DNeKTpPUYECKMe LUenn 1 NOTPebUTENN INEKTPUYECKOM SHEPTUN B BbITy.
' KopoTKoe 3ambliKaHue
7.14 MocToAHHbIE MarHUTbI. B3aumoaencrTeme NocTosHHbIX MarHUTOB
715 MarHutHoe none. MarHuTHoe nose 3eMan 1 ero 3Ha4eHmne oA KU3HN
' Ha 3emsnie
716 OnbIT OpcTega. MarHuTHoe nose 3NeKTPMYecKoro Toka. NMpumeHeHune
' 3/1eKTPOMATHUTOB B TEXHUKE
[encTene MarHMTHOro NoJiA Ha NPOBOAHMK C TOKOM.
7.17 dneKTpoaBuraTenb NOCTOAHHOrO TOKa. Mcnonb3oBaHue
aNeKTpoaBUraTenei B TEXHUYECKUX YCTPOMCTBAX M Ha TpaHcnopTe
218 OnbiTbl ®apagesn. ABneHMe 3NEKTPOMArHUTHOM MHAYKLMN. MpaBuio
' NeHua
7.19 dneKkTporeHepatop. Cnocobbl NONYYEHUA INEKTPUYECKOW SHEPTUM.




3HEKTpOCTaHLI,VIM Ha BO30OHOBASEMbIX MCTOYHMKAX IHEpPrum

7.20

MpakTuyeckme paboTbl:

OnbITbl NO Ha6ﬂ|-0ﬂ,EHl/ﬂO SNEKTPU3aLnmn Ten MH,D,yKLLMEﬁ nnpu
COMPUKOCHOBEHUMN.

MccnepoBaHue AeNCTBUA 3NEKTPUYECKOTO NOASA HAa NPOBOAHWUKN U
ANINEKTPUKN.

CbopKa v npoBepKa paboTbl 3/IEKTPUUYECKOM LLENW NOCTOAHHOIO TOKa.
N3mepeHue 1 peryiMpoBaHue Cuabl TOKa.
MU3mepeHune 1 perynmpoBaHue Hanpa*KeHus.

UccneposaHme 3aBUCMMOCTM CUbI TOKA, nayuiero yepes pe3nctop, ot
conpoTmBneHnNA pesnctopa n HanpaXeHnAa Ha pe3ncTope.

OnbITbI, AEMOHCTPpUpyrouime 3aBUCUMMOCTb IZTEKTPUYHECKOTO
conpoTtuneaneHnAa NpoBoAHUKa OT ero AJInHbl, NaoWwaan nonepevyHoro
ceyeHna n martepunana.

MpoBepKa NpaBuaa CNOXKEHUA HAMPAXKEHUIN NPU NOCNEA0BATE/IbHOM
coeAnHeHUN ABYX pe3ncTopos. [poBepKa npasmaa 4Nna Cubl TOKa Npu
napanienbHOM coeAnHeHUn pe3ncTopos. OnpeaeneHne paboTbl
3NEeKTPMUYECKOro ToKa, nayuiero yepes pesucrtop. OnpegeneHue
MOLLLHOCTW 3/IEKTPUYECKOrO TOKa, BblAEeNAeMON Ha pe3ncTope.
NccnepoBaHMe 3aBUCMMOCTM CUNbI TOKA, MAYLLLErO Yepes NamMmoYKy, oT
Hanps»KeHus Ha Hen. OnpeaeneHne Kl HarpesaTena. MccnegoBaHue
MarHMTHOro B3aMMoAeNCTBMA NOCTOSHHbIX MarHMToB. M3yyeHune
MarHUTHOIO NOAS NOCTOAHHbIX MAarHUTOB NPU UX 06 beAUHEHUN U
pa3saeneHun. NccneposaHne AeACTBMA 3NEKTPUYECKOTO TOKa Ha
MarHUTHY10 CTpenky. OnbITbl, 4EMOHCTPUPYIOLLIME 3aBUCUMOCTb CUbI
B3aMMOAENCTBUA KATyLUKN C TOKOM M MarHuTa oT CU/ibl TOKa U
HanpaBAeHUA TOKa B KaTyLKe. M3yyeHne AeicTBMA MAarHUTHORO NoAs
Ha NPOBOAHUK C TOKOM. KOHCTpyMpoBaHUe U n3ydeHue paboTol
aneKkTpogsuratens. UamepeHue KL snektpoasuratenbHoOm
YyCTaHOBKMW. OnbITbl MO UCCNEA0BaHUIO ABNEHUA 3NEKTPOMArHUTHOM
WUHAOYKLMU: UCCnenoBaHNe U3MEHEHWUI 3HAYEHUA U HarnpaBaeHUA
WHAYKUWOHHOIO TOKa

7.21

dusnyeckne aBNEHNA B MPUPOAE: INEKTPMUECKUE ABEHMUA B
atmocdepe, 3N1EeKTPUYECTBO XUBbIX OPraHM3MOB, MarHUTHOE noJse
3emnu, gpeid NoNCOB, PONb MarHUTHOrO NOAA ANA XKU3HU Ha 3emne,
nonapHoe cuaHne

7.22

TexHUYecKme yCTPOWCTBA: 31EKTPOCKON, aMNepPMeTp, BObTMETP,




peocTaT, CYETUMK INEKTPUYECKOMN IHEPTUN, SN1IEKTPOOCBETUTE/IbHbIE
nNpubopbl, HarpeBaTe ibHble 3NEKTpONpMbopbI (Mpumepsbl),
3NEeKTpUYECcKne NpeLoxXpaHnTeNu, 31IeKTPOMArHUT, 3/1eKTpoABUraTes b
NOCTOSIHHOTO TOKa, reHepaTop NOCTOAHHOIO TOKa

9 KNACC
Kog,
Kog anemeHTa lNpoBepaemble a1eMeHTbl CoAepKaHnA
pasgena
MEXAHWYECKUE ABNTEHUNA
8.1 MexaHunyeckoe gsmxeHune. MatepuanbHaa TodKa. CucTema OTCYETA
8.2 OTHOCUTENILHOCTb MEXAaHUYECKOTO ABUNKEHUA
8.3 PaBHOMepHOE NpAMONMHENHOE ABUKEHME
8.4 H###Par#t#tHepaBHOMEpPHOE NPAMOINHENHOE ABUKeHUe. CpeaHAs 1
) MrHOBEHHasA CKOPOCTb TeNa NP HEPABHOMEPHOM ABUKEHUU
8.5 YcKkopeHue. PaBHOYCKOpPEHHOE NPAMOIMHENHOE ABUKEHUE
8.6 H###Par##Cob0gHOE NageHue. OnbiTbl Manunen
H#HH#H#Par###PaBHOMepHOe ABUKEHNE NO OKPYKHOCTU. [Mepuoa 1
8 8.7 yacToTa obpaleHus. JIMHeHan 1 yrnoBas CKOpoCTHU.
LleHTpocTpemutensHoe yckopeHue
8.8 MepBbI 3aKOH HbloTOHA
8.9 BTopolt 3akoH HbtoTOHa
8.10 TpeTuii 3aKkoH HblOTOHa
8.11 #H##Par##H# NpnHUMN cynepno3nunm cun
8.12 Cwna ynpyrocTu. 3akoH lNyka
8.13 HHHPar##H#Cnna TpeHUA: cUNa TPEHMA CKONbIKEHUA, CU1A TPEHMUA
) noKosn, Apyrue BUAbl TpeHUA
8.14 #it#Par##H#Curna TAXKECTU N 3aKOH BCEMUPHOTO TATOTEHUA. YCKOpeHUue

cBobogHOro nageHusa




[BuxKeHune nnaHer BOKpyr ConHua. I'IepBaﬂ KOCMUYECKaA CKOPOCTb.

8.15
HeBecomocTb 1 neperpysku

8.16 PaBHOBecHe maTepuanbHOM TOUKKU. ABCONOTHO TBEPAOE TENO

8.17 H###Part###PaBHOBeCMe TBEPAOTO Tea C 3aKPENNEHHOM OCbo

) BpaleHna. MomeHT cuibl. LleHTp TAXecTn

8.18 Mmnynbc Tena. U3ameHeHue nmnynbca. Mmnynbc cunbl

8.19 3aKOH COXpaHeHUA nmnyabca

8.20 ##HPar##t#tPeakTMBHOE ABMXKEHME

8.21 MexaHun4yecKasa paboTta U MOLHOCTb

8.22 PaboTa cun TAXKecTu, ynpyroctu, TpeHua. CeA3b aHeprum 1 paboTbl

8.23 MoTeHuManbHan sHepruA Tena, NOAHATOro Ha4 NOBEPXHOCTbIO 3eMau

8.24 MoTeHuManbHasa aHEePrna CXKaTom NPYKUHbI

8.25 HH##Par##H#KnHeTnyeckan sHeprnsa. Teopema 0 KUHETUYECKOM SHEPTrUn

8.26 HH#H#Par#H#H#3aKoH COXpaHeHMA MeXaHMYECKOM SHeprnm
MpakTnyeckme paboTbl:
OnpepeneHune cpesHet CKOPOCTU CKObKEHUA BPYCKa UK ABUKEHUSA
LIAPMKA NO HAKJOHHOM NaocKocTU. OnpeneneHne yCKOPEHUA Tena npu
paBHOYCKOPEHHOM ABUMKEHUN NO HAKNOHHOW NOCKOCTY.
NccnepoBaHMe 3aBUCMMOCTM NYTU OT BPEMEHU NPU PaBHOYCKOPEHHOM
OBUXKeHUN 6e3 HauyalbHOM CKOPOCTH.
MpoBepKa rMnoTesbl: eCM NPU PaBHOYCKOPEHHOM ABUMKEHUM 6e3

8.27 HaYya/IbHOW CKOPOCTU MYTU OTHOCATCA KaK pPAg HEYETHbIX YMCen, To
COOTBETCTBYIOLLME NPOMENKYTKN BpEMEHU OANHAKOBbI.
UccnepoBaHMe 3aBUCMMOCTU CUNbI TPEHUA CKONbXEHUA OT CUNbI
HOpManbHOro AasneHusa. OnpegeneHme KoapdUUMEHTa TPEHUS
CKoMbXeHuA. OnpeaeneHune *KECTKOCTU NPYXKMHbI. OnpegeneHne
paboTbl CU/bI TPEHWA MPU PAaBHOMEPHOM ABUKEHUW TeNa No
ropu3oHTasIbHOM NoBepxHOCTU. OnpeaeneHme paboTbl CUbI YIPYFrOCTH
npu nogbEMme rpysa c UCNoJsib30BaHUEM HeMNoABUXKHOMO U MOABUXKHOIO
610KO0B

8.28

dusnyeckme ABneHnA B npupoae: npuamebl N OT/INBbI, ABUXKEHUE




nnaHet ConHeyHoM CNCTEMDI, p€aKTUBHOE ABUXXEHUE HKUBbIX
OopraHM3Imos

8.29

TexHUYecKMe yCTPoMUCTBa: CMMAOMETP, AaTYMKM NONOKEHUS,
PacCTOAHUA U YCKOPEHUS, PaKeTbl

MEXAHWYECKMUE KOJTEBAHWNA U BOJ1HbI

9.1

KonebatenbHoe aBuxKeHMe. OCHOBHbIE XapaKTEPUCTUKM KosiebaHuii:
nepuoa, 4actoTa, amnanTyaa

9.2

MaTemaTUyecKnii U NPYKUHHbLIA MAATHUKK. [peBpaLLeHne aHeprum
npu KonebaTeNbHOM ABUKEHUM

9.3

3aTyxarou.Lme KonebaHusA. BbIHYXAEeHHble KonebaHuAa. PesoHaHc

9.4

MexaHuyeckune BosiHbl. CBOMCTBA MeXaHMYECKUX BOH. MpogonbHble 1
nonepeyHble BO/IHbI. [/IMHA BO/HbI U CKOPOCTb €€ PacnpoCTPaHeHMs.
MexaHunYecKkue BOJIHbI B TBEPAOM Tesle, CeCMUYECKUE BOJTHbI

9.5

3BYK. (POMKOCTb 1 BbicOTa 3BYKa. OTpaxKeHne 3ByKa

9.6

NHdpasByK M yNbTpasByK

9.7

MpaKTnyeckune paboTbl:

OnpepgeneHue YacToTbl M Nepuoaa KoJiebaHMn MaTeMaTUYECKOro
MaATHUKA.

OI'IpELI,EJ'IEHME 4acToTbl U nepnoaa KonebaHui NPYXKMUHHOIo MaaTHUKa

MccnepoBaHme 3aBUCMMOCTM Nepuoga KonebaHuit NoABeLeHHoro K
HWUTM rpy3a OT ANUHbI HUTKU. UccnepoBaHue 3aBUCMMOCTU Nepuoaa
KosiebaHUM NPYKMHHOrO MaATHWKa OT Maccbl rpy3a. MposepKa
He3aBMCUMMOCTU NepMoaa KoiebaHuit rpysa, NoABEeLWEeHHOro K HUTK, OT
Macchbl rpy3a U }KECTKOCTM NPYKUHbI. M3mepeHue yckopeHus
ceobogHOro nageHun

9.8

dursmnyeckne ABNEHNA B NPUPOAE: BOCNPUATME 3BYKOB KUBOTHbLIMMU,
3eM/ieTpAcCeHne, CeMCMMUYECKNE BOJTHbI, LilyHaMM, 3X0

9.9

TexHU4YecKme yCcTPOoMCTBa: 3X010T, NCMNO/Ib30BaHMe YAbTPa3ByKa B 6bITy
N TEXHUKE

10

SIEKTPOMAIHUTHOE NMONE N SNTEKTPOMATHUTHbBIE BOJTHbI

10.1

3}'IeKTpOMaFHVITHOG none. 3/'IeKTpOMaI'HVITHbIe BOJIHbI. CBOlCTBA




INEKTPOMATHUTHbIX BOJTH

10.2 LLIKana 3neKTpoMarHUTHbIX BOJIH
103 dneKTpoMarHUTHasA npupoaa ceeta. CKopocTb cBeTa. BonHoBbIe
' CBOICTBa cBeTa
MpakTnyeckme paboTbl:
10.4 M3yyeHne CBOMCTB 3/IEKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBWIBHOrO
TenedoHa
105 dusnyeckne asneHns B npmpoae: buonormyeckoe gericrsme
' BMAMMOTO, YNbTPapUONETOBOrO U PEHTFEHOBCKOTO U3/1y4EHUI
10.6 TexHuYecKme yCTPOMCTBa: UCMONb30BAHNE 3EKTPOMArHUTHbIX BOH

ana COTOBOW CBA3MU

11

CBETOBbIE ABJIEHNA

11.1 JNlyyeBaa mogens ceeta. MCTOUHMKK cBETA
11.2 MpAMoOANHENHOe pacnpoCcTpPaHeHUeE cBeTa
113 OTpakeHune ceeTa. [110CKOe 3epKano. 3aKOoH OTpaXKeHUA cBeTa
114 MNpenomneHue ceeTa. 3aKOH NpesomneHuns ceeta. NonHoe BHyTpeHHee
' oTpaXKeHwue cBeTa
11.5 NnH3za. Xopg ny4yen B INH3e
11.6 OnTuyecKkas cuctema gpoToannapata, MUKPOCKOMA U Teleckona
11.7 'nas Kak onTuyeckaa cmctema. baiM3opyKoCTb M JaNbHO30PKOCTb
118 PasnoxeHue 6enoro ceeta B cnekTp. OnbiTbl HbloTOHa. CnoxeHune
’ CNeKTpasibHbIX UBeToB. [lucnepcua ceeta
MpakTnyeckne paboTbl:
#i#Par##ccnegoBaHme 3aBUCMMOCTU YINa OTPAXKEHMA CBETOBOMO
Jlyya oT yrna nageHus.
11.9

Hi#Par##3yyeHne XxapaKTepUCTUK M306parkeHma npeameTa B
NAOCKOM 3epKane.

#it#Par###ccnepoBaHme 3aBUCMMOCTU YIaa NPesIOMIEHMNA CBETOBOMO
/ly4a OT yrna nageHuaA Ha rpaHuLLe «BO34yX — CTEK/IO».




H##Par##NonyyeHne N306parKeHM C NOMOLLIO COBMPAIOLLLEN NNH3DI.

HH##Par#HONpeneneHme poKycHOro pacCcToaHMA U ONTUYECKOMN CUAbI
cobupatoLLeit NH3bI.

HHHPar#H##ONbITbI NO pPa3/IoXKeHUO 6enoro cBeTa B CNEKTP.

HHHPar#H#H#ONbITbl NO BOCNPUATMIO LLBETA NPESMETOB NPU UX
HabnogeHUn Yepes LBeToBble GUABLTPBI

dusnueckme AsneHna B npmpose: 3atmeHma ConHua u JlyHbl, useTa

11.10 TeN, ONTUYECKne ABNeHns B aTmocdepe (uBeT Heba, pedpakums,
paayra, Mupax)
1111 TexHU4YecKuMe ycTpoCTBa: 0YKM, Nepuckon, ¢oToannapaT, oNnTUYecKue

cBeToBoApbl

12

KBAHTOBbIE ABJIEHNA

OnbITbl Pe3epdopaa n nnaHeTapHana mogenb atoma. Mogesnb aToma

12.1
bopa
12.2 MUcnyckaHue v nornouleHme ceeta atomom. KBaHTbl. JIuHelyaTble
' cneKTpbl
12.3 PaguoaktusHocTb. Anbda, 6eTa- U ramma-nsnyvyeHus
124 CtpoeHue aTomHOro agapa. HyknoHHaa moaenb aTOMHOro Aapa.
' M3oTonbi
12.5 PagunoakTtmeHble npespaweHua. lNMepurog nonypacnaga aTOMHbIX Agep
126 ApepHble peakunmn. 3aKOHbI COXpaHeHUA 3apAa0BOro 1 MaccoBOro
' uncen
12.7 DHeprua cBA3n aToMHbIX agep. CBA3b Maccbl U aHeprum
12.8 Peakuuu cuHTesa un aenexHna agep. UctouHunkm sHeprim ConHua n
' 3Bé3,
12.9 ApepHas sHepreTMKa. [lencTBne pagnoaKTUBHbBIX U3/TYYEHWUI Ha KUBble
’ OpraHM3mbl
MpakTnyeckne paboTbl:
12.10

HabntogeHne CnAoWHbIX U IMHEAYaTbIX CNEKTPOB U3NyYeHUS.

MccnepoBaHue TPEKOB: M3MEPEHUE SHEPTMM YaCTMLbINO TOPMO3HOMY




nytu (no ¢otorpaduam).

N3mepeHne pafMOoaKTUBHOrO GpoHa

dusnueckme ABneHmA B npupoae: €CTeCTBEHHbIN paAMoaKTVIBHbII\/'i d)OH,
KOCMUYECKHNE NYYUN, paan0aKTUBHOE U3TyHYEHUE NPUPOAHDIX

12.11
MUHepanos, Aencremne PagnoakTUuBHbIX U31Y4EHUN Ha OPraHU3IM
4yesioBeKa

12.12 TexHuyeckne YCTDOIZCTBBZ CneKTpockon, MHAMBMAVaJ’IbeIﬁ Ao3nmeTp,

Kamepa BunbcoHa




NMPOBEPAEMBIE HA O3 MO ®U3UKE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kog,
npoBepsaemoro
TpeboBaHuA

MpoBepsemble TpeboBaHMA K NpeamMeTHbIM pe3yabTaTam 6a30B0Oro ypoBHSA
0OCBOEHMA OCHOBHOM 0bpa3oBaTeIbHOM NPOrpaMmMbl OCHOBHOTO 06LLLEero
obpasoBaHKUA Ha ocHose ®IOC

MoHUMaHWe ponan GU3NKKM B HAYYHOM KapTMHE MUpa; cPopMMPOBAHHOCTL 6A30BbIX
npeacTaBAeHUi 0 3aKOHOMEPHOM CBA3U U NO3HABAEMOCTU ABJIEHUIN NPUPOAbI, O
pOSIn 3KCnepuMeHTa B d13MKe, 0 cuctemoobpasytowein poan GusmMKkn B pa3Butum
€CTeCTBEHHbIX HayK, TEXHUKM U TEXHONOTUIN, 06 3B0NOLUN U3UYECKMX 3HAHWUIA U
WX POJIN B LLENNOCTHOWM eCTeCTBEHHOHAYYHOM KapTUHE MUPa, O BKAALE POCCUNCKUX U
3apy6eKHbIX Y4EHBIX-GU3NKOB B Pa3BUTUE HayKK, 06 bACHEHME NPOLLECCOB
OKpPY»KaloLWEero MmMpa, pasBuUTUE TEXHUKU N TEXHONOTUI

3HaHKUA 0 BUAAxX matepumn (BELWECTBO M NoJie), 0 ABUNKEHMM KaK cnocobe
CYLLLECTBOBaHMA MaTepun, 06 aTOMHO-MOJIEKYNSPHOM TEOPUN CTPOEHUA BELLECTBA,
0 GpU3MYECKOM CYLLHOCTU ABAEHUI NPUPOAbI (MeXaHNUYeCKUX, TeNN0BbIX,
3N1EKTPOMAarHUTHbIX U KBAHTOBbIX); YMEHWE pa3inyaTb ABAEHMA NO ONMUCAHUIO UX
XapaKTepHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLWMX AaHHOE
du3nyecKoe aBNEHNE; yMEHMEe pacno3HaBaTb NPOABAEHNE U3YyUYeHHbIX GU3MYECKUX
ABJIEHUI B OKPYKaloLLEM MUPE, BbIAENAA UX CYLLECTBEHHbIE CBOMCTBA (NPU3HAKK)

BnapeHne ocHoBamum NMOHATUNHOIO annapaTta h CUMBOJINYECKOro A3blKa ¢M3VIKVI n
Mcnosaib3oBaHne nx anAa peweHunAa y‘-|e6HbIX 3a4a4; YMeHUNE XapaKTepn3oBaTb
CBOICTBa Ten, ¢M3MH€CKM€ ABNEHNA N NpoLeccChbl, UCNoNb3yA d)yH,CI,aMeHTaI'IbeIe n
aMmnmnpunyecKkme 3aKOoHbl

YmeHue onumcbiBaTb NU3y4yeHHble cBOMCTBa TEN U (I)VI3VNECKM€ ABNEeHNA, NCNONb3yA
¢M3quc+<me BE€/INYUHDbI

BnageHne oCHOBamMM METOL0B Hay4YHOrO NO3HAHUA C y4ETOM COBOAEHNA NPaBUA
6e3onacHoro TpyAaa: HabaaeHne GUMUecKUX ABAEHU:

YMEHME CaMOoCTOATE/IbHO COBMPaTb SKCNEPUMEHTA/IbHYIO YCTAaHOBKY M3 AaHHOro
Habopa 060pyA0BaHNA MO UHCTPYKLLMM, ONUCLIBATL XOZ OMbITa U 3aNWCbIBATb €ro
pe3ynbTaTbl, $OPMYyNMPOBATL BbIBOABI;

npoBefeHMe NPAMbIX U KOCBEHHbIX U3MePEHUIA GU3NYECKUX BEANYMH: YMEHUE
NAaHMPOBaATb U3MEPEHMA, CAMOCTOATEIbHO COBMPATb SKCMEPUMEHTANBbHYHO
YCTaHOBKY MO MHCTPYKLNK, BbIYUCIATD 3HAYEHME BEMYMHBI M aHANU3MPOBATb
NoJlyYeHHble pe3y/bTaTbl C YYETOM 334aHHOM NOrPeLHOCTY Pe3yAbTaToB
NU3MepeHunis;

nposegeHNe HeEC/TOXKHbIX SKCNePUMEHTaIbHbIX VICCI'IeLI,OBaHVIl‘/JI,' CaMOCTOATENIbHO
C06MpaTb IKCNEPUMEHTA/IbHYHO YCTAHOBKY U MPOBOAUTb UCCNhegOBaHKE MO




WHCTPYKLMM, NPeacTaBAATb NONYyYEHHbIe 3aBUCUMOCTU GU3UYECKMX BE/TUUYNH B
Buae Tabauy 1 rpadmKos, yunTbiBaTb NOTPELIHOCTH, AeNaTb BbIBOAbI MO
pesynbTaTam MccneaoBaHus

MoHMMaHME XapaKTepPHbIX CBOMCTB GM3UYECKUX Mogenei (MaTepuasibHas TOUKA,
abcontoTHO TBEpPAOE TENO, MOAENMN CTPOEHUA FA30B, XKUAKOCTEN U TBEPAbIX TEN,
nAaHeTapHas MoAe b aTOMA, HYKNOHHasA MOAe b aTOMHOTO A4pa) U YyMeHue
NPUMEHATb UX AN 00bACHEHUS PU3NYECKNX NPOLECCOB

YmeHune o6bACHATb GU3NYECKMe NPoLEecchbl U CBOMCTBA Te/, B TOM YUC/IE U B
KOHTEKCTEe CUTYaLMit NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BbIABAATb MPUUYNHHO-CIEACTBEHHbIE CBA3U U CTPOUTb 06BACHEHWNE C ONOPON Ha
N3y4yeHHble cBOMCTBa PUINYECKMX ABNAEHUN, PU3UYECKME 3aKOHbI, 3aKOHOMEPHOCTH
n mogenu

YMeHMe pelaTtb pacyéTHble 3a4aum (Ha 6ase 2 — 3 ypaBHEHUI), UCNONb3YA 3aKOHbI
1 dopmysbl, CBA3bIBAOWME GpU3MYECKME BEINUMNHDI, B YaCTHOCTU, 3anncbiBaTb
KpaTKoe yCc/oBMeE 3a434M, BbiABAATb He40CTaloWMe AaHHbIE, BbIBMPaTb 3aKOHbI U
dopmynbl, Heobxoaumble AN e€ peleHuns, UCNOoNb30BaTb CNPABOYHbIE AaHHbIE,
NPOBOAMTb PACUYETbI M OLLEHNBATb PEAIUCTUYHOCTb NOYYEHHOrO 3HaYeHUA
dU3NYECKON BENIMYMHDBI; YMEHUE ONpeaenaTb Pa3smMepHOCTb GU3NYECKON BENUNHDI,
noay4eHHOM NpU peleHnn 3a4aum

YMeHMe XxapaKTepr3oBaTb NPUHLMUMLI AEUCTBUA TEXHUYECKUX YCTPOMCTB, B TOM
yncne HbITOBbIX MPUOOPOB, U MPOMbILLIEHHbIX TEXHOJIOFMYECKUX MPOLLECCOB NO UX
ONUCaHUIO, NCMONb3YA 3HAHUA O CBOMCTBAX PU3UUYECKUX ABNEHNIN U HEODBXOAMMbIE
du3nYecKkne 3aKOHOMEPHOCTH

10

YMeHMe UCcnoab30BaTh 3HAHMA 0 GUINUYECKUX ABNEHUAX B NOBCEAHEBHOMN XKU3HM
ans obecneyeHma 6esonacHoCcTU Npu obpalLeHnn ¢ HbITOBbIMU NPUBOPaMM U
TEXHUYECKMMM YCTPOMCTBAMM, COXPaHEHNA 340P0BbA U COBAOAEHMA HOPM
9KONOTMYECKOro NoBeaeHWs B OKpyXKatoLwen cpese; NoHMMaHMe HeobXxoa4MMoCTH
NPUMEHEHMUS SOCTUKEHUIA GUBUKM U TEXHONOTUIA 1A PaLMOHaIbHOMO
NPMpPOAONOAb30BaAHUA

11

OnbIT NoMCKa, NpeobpasoBaHUs U NpeacTaBaeHna HGoOPMauun GU3nYecKoro
cofepKaHus C UCNoNb30BaHNEM MHPOPMALLMOHHO-KOMMYHUKATUBHbIX
TEXHONOMMIN; YMEHWE OLLEHMBATb LOCTOBEPHOCTb NOAYYEHHOM MHPOPMALUK Ha
OCHOBE MMEIOLWMXCA 3HAHWUI U JOMNOJHUTENbHBIX UCTOYHUKOB; YMEHWe
NCMN0/1b30BaTb NP BbINOAHEHUM Yy4eOHbIX 3a4aHNI HaYYHO-MOMNYAAPHYHO
NnTepaTypy GM3MYECKOro cogeprkaHna, CNpaBoYHble MaTepuabl, Pecypcbl ceTu
NHTepHeT; BnageHne 6a30BbiMM HaBblkamu Npeobpa3oBaHua MHboOpMaLMnN 13
O/ZLHOM 3HAaKOBOW CUCTEMbI B APYTYIO; YMEHUWe co34aBaTb COHBCTBEHHbIE
NMUCbMEHHbIE U YCTHble CO0bLLEHMA HA OCHOBE MHOPMALMM N3 HECKOJIbKUX
WCTOYHWUKOB







MEPEYEHb 2/IEMEHTOB COAEPXAHWNA, MPOBEPAEMBbIX HA O3 MO ®U3NKE

Kopg, MpoBepsemMbI 31eMEHT coaeprKaHUs
1 MEXAHUYECKUE ABNEHUA
11 MexaHunyeckoe gBukeHne. MaTepuanbHasa TouKa. Cuctema oTcyéTa. OTHOCUTENBHOCTb
' LBUNKEHUA
PaBHOMepHOe 1M HepaBHOMepHOe ABuxKeHue. CpeaHsaa ckopocTb. Popmyna ana BblYUCAEHUA
12 cpefHen ckopocTtu: v =S/t
PaBHOMeEpHOE NpAMOMHENHOE ABUKEHME. 3aBUCUMOCTb KOOPAMHATbI Te/la OT BPEMEHMU B
Cny4Yyae paBHOMEPHOrO NPAMOSIMHENHOIO ABUMKEHMA:
13 xX(f)=x,+ut
lpadunKM 3aBUCUMOCTU OT BPEMEHU A5 NPOEKLMN CKOPOCTU, NPOEKLUN NEPEMELLEHMUA, NYTH,
KOOPAMHATbI PN PaBHOMEPHOM MPAMOJIMHENHOM ABUKEHUN
3aBMCMMOCTb KOOPAMHATBI TENA OT BPEMEHM B C/ly4ae PaBHOYCKOPEHHOIO NPAMOJNHENHOIO
OBUXKEHUA:
P
Se(f)=vy *i+a* =
F
dopmynbl 4N NPOEKUUM NEepeMELLEHNSA, NPOEKLMM CKOPOCTU N MPOEKLMUN YCKOPEHUA NpPU
PaBHOYCKOPEHHOM NPAMOJIMHENHOM ABUKEHWUU:
1.4 .
2
s.(D=uvy, - T+a,.-—,
X Ox X 2
U.\'('r) =Upy T4, 1,
a (f)=canst,
U:'l_ U'_.T_ zza't's'l
lpadpuKM 3aBUCUMOCTHN OT BPEMEHU AN5 NPOEKLMMN YCKOPEHMUA, NMPOEKLIMU CKOPOCTH, NPOEKLMM
nepemMeLleHma, KOoOpAMHaTbl NPU PaBHOYCKOPEHHOM MPAMOAUHENHOM ABUXKEHUN
CeBobogHoe nageHue. Popmysbl, ONMcbiBatoLMe cBO6OAHOE NageHMe Tena No BEPTUKAAN
1.5 (nBMXKeHMe Tena BHM3 UK BBEPX OTHOCUTENIbHO NOBEPXHOCTM 3eman). MpadUKM 3aBUCUMOCTH

OT BpeMeHU onAa npoexkyunn yCKopeHuAa, NpoeKkLnn CKOpPpoCTn N KOOpAMUHATbl NpU CBO60,£I,HOM
nageHnn Tena No BepTUKanun




CKOpOCTb PaBHOMEPHOrIo ABNXeHNA TeN1a N0 OKPYXKHOCTH. HanpaBneHme CKOpoOCTH.

dopmyna Ans BbIYMCIEHUA CKOPOCTU Yepes paguyc OKPYKHOCTU U Nepuosd obpalleHus:

2R
T

b=

LleHTpocTpemuTebHOE YcKopeHue. HanpaBaeHne LeHTPOCTPEMUTEIbHOTO YCKOPEHUS.
dopmyna Ana BbIUMCAEHUNA YCKOPEHUS:

1.6
7
e U
" R
dopmyna, cBA3bIBatOWAA NEpPMOA U YacToTy obpalleHusn:
V= L
T
Macca. MaoTHocCTb BewecTBa. Popmyna Ans BbIMUCAEHMA NAOTHOCTH:
1.7
i m
V
1.8 Cuna — BeKTOpHasa ¢pusndeckas BesiMunHa. CnoxKeHue cun
1.9 AiBneHune nHepumun. Mepsbliii 3aKOH HbOTOHa
BTopoli 3akoH HbloToHa:
1.10 F=m-a
CoHanpaBaeHHOCTb BEKTOPA YCKOPEHMA Tesla U BEKTOPA CUAbI, AEUCTBYIOLWEN Ha Teno
Bsaumogelicteue Ten. Tpetuii 3akoH HbloToHa:
1.11 . B
Fyi=-Tiy
TpeHune NoKoA 1 TpeHMe CKoNbXKeHuA. Dopmyna ANA BbIUMCAEHUA MOAYA CUMbI TPEHUA
CKO/IbXKEeHMUA:
1.12
F_=u-N
=k
113 Oedopmauma Tena. Ynpyrue un Heynpyrue aepopmaumun. 3aKkoH ynpyron gedbopmaumm (3aKoH

ryka):




F=k-Al

BcemupHoe TaroteHue. 3aKoH BCEMUPHOIO TAroTeHUA:

m, -,

F=G —
Rz
1.14
Cuna TaxecTu. YckopeHue cBob6oaHOro nageHums.
dopmyna ana BbIMUCAEHUA CUbI TAXKECTM B6AN3K noBepxHOCTU 3emaun: F = mg.
AsueHune nnaHet BoKpyr ConHua. lNepBaa KocmmnyecKkasa CKOpPOCTb. HeBeCcomoCTb 1 NeperpysKkn
Mmnynbc Tena — BeKTopHan pusnyeckan BenymHa.
1.15 DP=mi
Mmnynbc cuctembl Ten. MameHeHne nmnynbca. MMmnynbc cuibl
3aKoH CoOXpaHeHMA UMMYAbca AR 3aMKHYTOM CUCTEMbI Ten:
1.16 p=myU i,y =const
PeakTnBHOe agukeHmne
MexaHunuyeckan paboTa. Popmyna ans BbluMCNEHUA paboTbl CUAbI:
A=Fsoosa
1.17
MexaHnyeckaa MOLHOCTb:
B
t
KnHeTnyeckas v noteHumanbHas aHeprusa. Popmyna gns BbIYUCIEHUA KUHETUYECKOW SHEPTUMU
2
L
BT
1.18
Teopema 0 KMHETUYECKOM sHeprun. Popmyna a8 BbIYUCNEHUA NOTEHLMANBbHON SHEPTUN TeNna,
NoOAHATOro Haj 3emMnéin:
E,= mgh
1.19 MexaHunyecKana sHeprua:




E=E;+E,

3aKOH COXpaHeHMA MexaHUYecKkol aHeprun. Dopmya 417 3aKOHA COXPAHEHUA MEXaHUYEeCKOM
3Hepruu B OTCYTCTBUE CUA TpeHus: E = const.

MNpespaweHune MexaHMYecKomn IHEPrnn Npn Hann4ymm CnUabl TPEHUA.

1.20

MpocTble mexaHM3Mbl. «3010TOE NPABUNO» MEXAHUKMW.
Pbluar. MomeHT cunbl: M - F.

Ycnosue paBHoOBecCuUA pblyara:
1/ - =
M +M;+..=0
MoaBUMMKHbBIN U HeNoABWMKHbIN 610KN. KM, NpocTbIX MEXaHM3MOB,

n= Anonesaas
‘iﬂrpuqamz

1.21

[asneHune TBEpAOro Tena.

dopmyna AnA BblMUCAEHNA [AaBNEHUA TBEPAOrO TeNa:

[JaBneHue rasa. ATmocpepHoe aasneHue.
MMAapocTaTUyecKoe AaBJeHMe BHYTPU KUAKOCTU.

CDopmyna AnAa Bbl4UCNEHNA AaBNEHUA BHYTPU XKNOKOCTU!

p=pgh+p,

1.22

3akoH lMackana. fmapasanyecKkunin npecc

1.23

3akoH Apxnumega. dopmyna gna onpeaeneHUs BbITaIKUBAIOLLEN CUAbI, AeCTBYOLWEN Ha Teno,
MOrPY»KEHHOE B KUAKOCTb WU ras:

F_-"-_I:m. =pgV

Ycnosue nnasaHuA tena. NnasaHme cynos n BosgyxonaasaHue

1.24

MexaHunyeckune KonebaHua. AMNanTyaa, nepnoga 1 Yyactorta konebaHuii. dopmyna,




CBA3biBaOWan 4aCTtoTy U nepumos, KonebaHui:

vod
T

1.25

MaTemMaTUUYeCKMit 1 NPYKUHHBINK MasTHUKK. MpeBpaLLeHne 3Heprum npu KonebatenbHom
ABUNKEHUN

1.26

3aTyxatowme KonebaHuA. BbiHyKaeHHble KonebaHuA. Pe3oHaHc

1.27

MexaHu4yeckune BoHbI. MpogobHble U NonepeyHble BoJIHbI. [/IMHA BO/IHbI U CKOPOCTb
pacnpocTpaHeHMA BOJHbI:

Lh=v-T

1.28

3BYK. [POMKOCTb 1 BblCOTa 3BYKa. OTparkeHue 3BYKOBOM BOJIHbI Ha FpaHuMLEe ABYX cped.
MHdpa3ByK 1 ynbTpasByK

1.29

MpaKTnyeckme paboTsl

N3mepeHune cpeaHeit NIOTHOCTU BELLLECTBA; apXUMELOBOM CUJbl; }KECTKOCTU NPYHKUHbI;
Ko3dpdrLUMEHTa TPEHUA CKOMbIKEHNA; PaboTbl CUbI TPEHMUSA, CUbI YIPYTOCTU; CPeaHel CKOpoCTH
ABUKEHMA 6pyCcKa No HAaKNOHHOW NIOCKOCTU; YCKOpeHUa BpycKa Npu ABUMKEHWUM NO HAaKJIOHHOM
NIOCKOCTU; 4aCTOTbl U NepMoaa KonebaHni maTeMaTUYeCKOro MaaTHUKA; YacToTbl U Neproaa
Ko/iebaHUIM NPYKUHHOTO MAATHUKA; MOMEHTA CUJIbl, LeMCTBYIOLLEro Ha pbivar; paboTbl cubl
YNpPYrocTv npu nogbEme rpysa c NomoLLblo HENOABUKHOMO 610Ka; PaboTbl CUAbI YNIPYrocTy Npwu
nogbeéme rpysa c NoOMOLLbIO NOABUMKHOIO 6/10Ka.

NccnepgoBaHme 3aBUCUMOCTU apXMMELOBOM CU/bI OT 06bEMA NOrPY*KEHHOM YacTu Tena u ot
NAOTHOCTU KWAKOCTU; HE3AaBUCUMOCTM BbITANIKMBAIOLLEN CUJ/IbI OT MACChl TeNA; CUNbI TPEHUA
CKOJ/Ib¥KEHMA OT CU/bl HOPMANbHOIO AABNEHUS U OT POAA NOBEPXHOCTU; CUJbI YNPYrOCTH,
BO3HUKAIOLWEN B NPYKMUHE, OT CTeneHn gedpopmaumm NpyRuHbl; ycKopeHua bpycka oT yria
HaAK/IOHA HanpaBAAloLLEN; Nepnoaa (4acToTbl) KONEBAHUA HATAHOTO MAATHUKA OT AJIMHbI HUTK;
nepuoa KosnebaHuii Npy>KMHHOTO MaaTHMKA OT MacChl FPy3a U }KECTKOCTM NPYKUHbI;
nccnenoBaHMe He3aBUCMMOCTU Nepuoaa KonebaHuii HUTAHOrO MaATHMKA OT Macchl rpy3a.
MpoBepKa ycnoBuA paBHOBECKA pblyara

1.30

dusnyeckne aBNEeHUA B NPUPOAE: MPUMEPDI ABUMKEHUA C PA3/TUUYHBIMN CKOPOCTAMM B KUBOW U
HEXWBOW NpUpoae, AeNCTBUE CUNbI TPEHWUA B NPUPOAE U TEXHUKE, MPUINUBLI U OT/IUBbI,
AuxKeHue nnaHeT CoNHEYHOM CUCTEMBI, PEAKTUBHOE ABUMKEHME }KMUBbIX OPraHNU3MOB, pblyarv B
Tefie YenoBeKa, BAnAHME aTMochepHOro AasaeHMA Ha XUBOW OpraHn3m, naasaHue pbib,
BOCMNPUATHE 3BYKOB }KUBOTHbIMM, 3eM/IETPSACEHNE, CEMCMMYECKME BOJIHbI, LlyHaMM, 3X0

1.31

TexHUYecKme yCTPOMCTBA: CNNAOMETP, AATYNKM MONOMKEHWNA, PACCTOAHUA U YCKOPEHMS,
AVHAMOMETP, NOAWMMHUKM, PAKETbI, pPblyar, NOABUMKHbIN U HENOABWKHbIN 6/10KM, HAaKIOHHasA
NAOCKOCTb, MPOCTble MexaHM3Mbl B 6bITy, coobLialoLmecs cocyapl, yCTPOMCTBO BOAONPOBOAA,
rmapaBavyeckuii npecc, MaHoMeTp, 6apomeTp, BbICOTOMED, MOPLUHEBOM HAacoC, apeomeTp,




3XO0N10T, UCNO/Ib30OBaHUE Y/IbTPAa3BYKa B 6bITy N TEXHUKE

2 TENNOBBIE ABNNEHUA
OCHOBHblE NONOXKEHNA MONEKYNAPHO-KMHETUYECKOIN TEOPUM CTPOEHUSA BelecTBa. Moaenu
2.1 TBEPAOro, XMAKOro 1 razoobpasHOro coctosHM Bewectsa. Kpucrannmnyeckne nu amopodHsblie
Tena
29 [BuxkeHune yactuy, Bewectsa. CBA3b CKOPOCTU ABUMKEHUSA YaCTUL, C TEMMEpPaTypon.
' BpoyHoBcKoe auxkeHue, andoysusa
2.3 CmauumBaHue 1 KanunaapHole ABAEHUA
2.4 Tennosoe pacwmpeHue n cxatue
2.5 Tennosoe paBHOBecue
2.6 BHyTpeHHAA sHeprus. PaboTa 1 Tensionepeaaya Kak cnocobbl USMEHEHUS BHYTPEHHEN SHeprum
2.7 Bunabl Tennonepenayn: Tena0nNpPoOBOAHOCTb, KOHBEKLMA, U3yYEeHUE
HarpesaHue n oxnaxageHue ten. Konmyectso tennoTol. YaenbHasa TENA0EMKOCTb:
2.8 ; ;
O=cm|t,-1,)
3aKoOH COXpaHeHMA SHEpPrnmn B TENJIOBbLIX NpoLeccax. YpaBHeHWe TennoBoro banaHca:
2.9
0+0,+..=0
510 NcnapeHune n KoHgeHcauma. M1ameHeHMe BHYTPEHHEN SHEPTMM B NPOLLECCe UCNAPEHUA U
' KOoHAeHcauuun. KnuneHume xuakoctun. YaenbHas TennoTa napoobpasosaHua: L=Q/m
2.11 BnaxHOCTb BO3AyXa
MnasneHune n Kpuctanamnsauma. IameHeHne BHYTPEHHEN SHEPTUM NPU NNABEHUN U
KpUctannusaumun. YaenobHasa TennoTta NaAaBAeHUA:
2.12 Q
-,r‘-'.:_
m
2.13 BHYTpEHHAA aHeprua cropaHuMs Tonamea. YaenbHasa Tennota cropaHus tonamea: g = Q/m
2.14 MpuHumMnbl paboTbl TennoBbix agsuratenen. KMNA tennosoro gsuratens
2.15 MpakTnyeckune paboTbl




M3mepeHure yaenbHOM TENI0EMKOCTM METa/LIMYECKOTo LUANHAPA; KOJIMYECTBA TEMNIoThI,
No/y4eHHOro BOAOM KOMHATHOM TemnepaTtypbl GUKCMPOBAHHOM MacChl, B KOTOPYHO ONyLLEH
HarpeTbli LMANHAP; KOIMYECTBa TEMNIOTbI, OTAAHHOIO HAarpeTbiM UUANHAPOM, NOCAE OMNyCKaHMUs
€ro B BOAY KOMHATHOW TemrnepaTypbl; OTHOCUTE/IbHOM BNAXKHOCTU BO34yXa; YAENbHON TeNN0TbI
nnasneHuna nbaa. iccnegoBaHne M3MEHEHUA TeMNepaTypbl BOAbI NPU PasMYHbIX YCAOBUAX;
ABNIEHUA TEN006MEHa NpU CMELLNBAHMM XOJI0AHOM U ropsYelt BoAbl; NpoLecca UCnapeHus

dusmyeckne aBneHNs B npupoae: NnoBepxHOCTHOE HaTAXeHWne U KannanapHblie AB/IEHUA B

2.16 npupoae, KpUcTanbl B Npupoae, usnydyeHne ConHua, 3amep3aHne BOSOEMOB, MOPCKMeE Bpu3bl;
obpasoBaHKMe pocbl, TyMaHa, MHeA, CHera
TexHUYecKne yCTPOMCTBA: KanuanAapbl, MPUMeEpPbl UCMOIb30BAHUA KPUCTANI0B, M KULKOCTHLIN
2.17 TEPMOMETP, AaTYMK TeMNepaTypbl, TEPMOC, CUCTEMA OTOMJIEHUA AOMOB, TMIPOMETPbI,
NCUXPOMETP, NapoBan TypbuHa, ABUraTeNb BHYTPEHHETO CrOPaHUs
3 SNIEKTPOMAIHUTHbIE ABJTIEHUA
3.1 dnekTpusauma Ten. [la BUAa sINeKTPUYECKUX 3apAL0B
3.2 B3samumogelictBue 3apsarKeHHbIx Te. 3akoH KynoHa
3.3 3aKOH COXpaHEeHMA INEeKTPMYECKOro 3apAaaa
3.4 dnekTpuyeckoe none. HanpAaKEHHOCTb 31IeKTpUYecKoro nona. NMNpuHLMN cynepnosmuum
' 3NEKTPUYECKUX Nosel (Ha Ka4ecTBEHHOM YPOBHE)
3t Hocutenu anektpuueckmx 3apanos. [leiicTBmMe 31eKTPMUYECKOro NOAA HA SNEeKTpUYecKkue
' 3apAagbl. MPOBOAHWKM U ANINEKTPUKU
MOCTOAHHBIV 3NEeKTPUYECKUIA TOK. [leCTBMA 31eKTPUYecKoro Toka. Cnuna Toka. HanpsrkeHue.
3.6
I=q/t,U=A/q
DNeKTpUYeCcKoe ConpoTMBAEHME. YaebHOE 3/1EKTPUYECKOE COMPOTUBIEHME:
3.7
R =pl/S
3.8 3akoH OMa Ans yyacTka anekTpudeckon uenu: | = U/R
MNocnepnosatenbsHoe coeanHEHWNE MPOBOAHUKOB:
 TT—T7T T - _
39 I :I'}\ '['—'[:1 _'["'}-. R_R]. —R,}

MNapannenbHoe coeayHeHMe NPOBOAHMKOB PAaBHOIMO CONPOTUBAEHUA:




U=U;:I=1+1:R=

ra |

CmelwaHHble coeguHeHna nposBoaHNKOB

3.10 PaboTa 1 MOLHOCTb 3neKTpuyeckoro Toka. A = Ult, P = Ul
3akoH [xoyna — JleHua:
3.11 .
O=I"-R-t
3.12 OnbIT dpcTeaa. MarHMTHoe nose NPAMOro NPoBOAHMKA C TOKOM. JIMHUM MarHUTHOM MHAYKLU MU
3.13 MarHuTHOe noJie NOCTOSIHHOro MarHuta. Bsanmoaeiictene NoCTOAHHbIX MarHUTOB
3.14 [elicTBME MAarHMTHOrO NOJA Ha NPOBOAHUK C TOKOM
3.15 OnbiTbl ®apagen. ABneHUe 3N1eKTPOMArHUTHOM MHAYKUuK. Mpasuao JleHua
MpakTnyeckune paboTbl
N3mepeHune aneKTpUYecKoro CONnpoTUBAEHUA PE3UCTOPA; MOLLLHOCTM 3/IEKTPUYECKOrO TOKQ;
paboTbl 3N1EKTPUUECKOro TOKa.
NccnepgoBaHme 3aBUCMMOCTM CUJIbl TOKA, BOSHUKAIOLLEFO B MPOBOAHUKE (pe3uncTopsl,
3.16 NAMMNOYKA), OT HANPAMKEHWUS Ha KOHL,AX MPOBOAHWUKA; 3aBUCMMOCTN CONPOTUBIEHUS OT A/MHbI
NPOBOAHWKA, NJ0LLAAN ro MONepeyHOro CeYeHUaA 1 yaeabHOro CONpPoTUBIEHMA.
MpoBepKa NpaBuaa AN 3NEKTPUYECKOTO HAaNPAXKEHUA NPy Nocnea0BaTeNbHOM COEANHEHUN
NPOBOAHUKOB; NpaBuaa A1A CUNbl SNEKTPUYECKOrO TOKa NPU NapanfieNbHOM coeguHEHUN
NPOBOAHUKOB (Pe3UCTOPbI U NaMMNOYKa)
®Pur3mnyeckne ABNEHUA B NPUPOLE: INEKTPUUECKUNE ABNEHNA B aTMOCdepe, 31eKTPUYECTBO
3.17 YKMBbIX OPraHM3MOB, MarHUTHoe noJsie 3eMaun, gped NONKCOB, POSb MAarHUTHOTO NOAA AAA
XU3HU Ha 3emne, NonspHoe CUaHne
TexHMYecKme yCTPOMCTBA: 3/IEKTPOCKON, aMnepmeTp, BONbTMETP, PeocTaT, CYETUMK
3.18 3NEKTPUYECKOM SHEPTUN, INEKTPOOCBETUTENbHbIE NPUBOPDI, HarpeBaTebHble 31eKTponprbopsl
' (npumepbl), aneKkTpuUeckne NpefoXpaHUTENM, SNEKTPOMArHUT, 31eKTpoaBUraTelb NOCTOAHHOTO
TOKa, reHepaTop NOCTOAHHOrO TOKa
3.19 DNIeKTPOMATHUTHbIE BOJIHbI. LLIKana anekTpomMarHuTHbIX BOJH
3.20 JNlyyeBasa mogenb ceeTa. [NpAmMoaMHelHOe pacnpocTpaHeHne cBeTa
3.21 3aKOH oTparkeHuA ceeTa. [nockoe 3epKano




3.22 MNpenomneHune ceeTa. 3aKOH NpPeNoOMIEHUA CBETA

3.23 ducnepcuna ceeta

3.24 JnHza. Xog nyyen B inH3e. PoKycHoe paccTosiHme NnH3bl. OnTuyeckas cuna anHsbl: D = 1/F

3.25 lna3 Kak onTuyeckasa cucrema. OnTuyeckmne npmnbopsbl
MpakTnyeckmne paboTbl
Hi#Par#t##lIamepeHne oNTMYECKOM CU/bl COBMpatoLLLEN IMH3bI; GOKYCHOTO PacCTOAHUSA
cobuparolLel NMH3bI (N0 CBOMCTBY PaBEHCTBA Pa3mepoB NpeamMmeTa U n3obparkeHus, Koraa

3.26 npeamMmeT PacrnofioKeH B ABOMHOM (oKyce), moKasaTens NpenoMaeHns CTekna.
Hi#Par#t##lccnegoBaHme CBOMCTBA M300paXKeHUA, NOJlY4EHHOIO C MOMOLLbIO cobupatoLLei
JIMH3bI; U3MEeHeHMA GOKYCHOro PacCTOAHWUA ABYX C/IOXKEHHbIX JIMH3; 3aBUCUMOCTU yra
npesoM/IEHMA CBETOBOIO /1y4a OT Yr/1a NALEeHUA HA FPaHMLE «BO34YX — CTEK/IO»

3.97 dusnyeckne asneHns B npupose: 3atmeHma ConHua u JlyHbl, UBeTa Tef, ONTUYECKUE ABMEHUA B

' atmocoepe (uBeT Heba, pedpaKLuma, pagyra, MMpax)

3.28 TexHU4YecKne yCTPOMCTBaA: OYKM, Nepuckon, poToannapaTt, ONTUYECKNE CBETOBOAbI

4 KBAHTOBbIE ABJTIEHUA

4.1 PagnoaktuBHOCTb. Anibda-, 6eTa-, ramma-u3nyyenusa. Peakunm anbda-un 6eta-pacnaga

4.2 OnbITbl Pesepdopaa no pacceanuto anbda-vyactuy,. MNnaHeTapHas moaesb aToma

4.3 CocTaB aToOMHOro aapa. M3otonel

4.4 MNepuog nonypacnaga aToMHbIX A4ep

4.5 AnepHble peakunm. 3aKOHbI COXpaHEeHUA 3apAaa0BOro M MacCoBOro YNCen
dusnyeckne ABNeHNN B NPUPOLE: €CTECTBEHHbIN PAANOAKTUBHDBIN POH, KOCMUYECKME NYy4uH,

4.6 PaANOaKTUBHOE U3NTyYeHNE NPUPOLAHbBIX MMHEPANOB, AENCTBUE PALMOAKTUBHBIX U3TYYEHWUI HA
OpraHM3m YyesnosekKa

47 TexHMYeCKMe yCTPOMCTBA: CNEKTPOCKON, MHAMBUAYAbHbIN A03UMETP, Kamepa BunbcoHa,

AOepHaA saHepreTunka




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

METOAWNYECKWUE MATEPUAJIbI ONA YYUTENA

UMPPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCblI CETU MUHTEPHET

[JoKymeHT noaTeepxaeH npocton UMM pykoBoanutens YupexaeHus



