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NOACHUTENIbHASA 3ANUCKA

Mporpamma no (pu3MKe Ha YpPOBHE OCHOBHOro o0O0LWEero o006pa3oBaHMS
COCTaBJIeHa Ha OCHOBE MONOXEHWW M TPeOOBaHMIA K pe3ynbTaTtaM OCBOEHMSI Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTe/IbHOW NPOrpaMmmbl, MPeACTaB/IEHHbIX B
®roc 000, a Takxe ¢ yyétom chepepanbHon padboyein nporpaMmmbl BOCNUTAHUSA U
KoHuenuuu npenopaBaHus y4eoHoro npeagmera «Pusunka».

Mporpamma no (pu3MKe Ha YpPOBHE OCHOBHOro oOLWero o06pa3oBaHUS
COCTaBJIeHa Ha OCHOBE MONOXEHWW M TPeOOBaHMIA K pe3ynbTaTtaM OCBOEHMSI Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTe/NIbHOM NPOrpamMmbl, MPEACTaBJIEHHbIX B
®roc 000, a Takxe ¢ yyetom heaepanbHon padboyein nporpammbl BOCNUTAHMA U
KOHLenuuu npenoaaBaHus yyeoHoro npegmeTa «dusmnkan.

CopepxaHue nporpammbl no ¢usuke HanpaeieHO Ha ¢opmMupoBaHue
€CTEeCTBEHHOHAy4YHON TrpamOTHOCTU OO0y4aloWMUXCA W OpPraHM3auuio U3y4YeHus
(hm3nkn Ha peAaTeNbHOCTHOM OCHOBe. B nporpamme no ¢u3vKe y4yuTbIBaKOTCS
BO3MOXHOCTU Yy4yeOHOro npeametra B peanusaumm TtpedooBaHun ®roc 000 k
NIAHUPYEMbIM JINYHOCTHBIM U METaNPeAMETHbIM pe3ynbTaTaM 00y4eHMs], a TaKXKe
MeXNpeaMeTHble CBA3M €CTEeCTBEHHOHAY4YHbIX Y4eOHbIX NPEeaAMETOB Ha YPOBHE
OCHOBHOr0 00LLero 00pa3oBaHus.

Mporpamma no ¢hm3nke yctaHaBAMBaeT pacnpepeneHue yue6Horo marepmana
no ropam o0yyeHus (N0 Knaccam), npeaaaraetT NPUMEPHYI0 NOCNenoBaTesIbHOCTb
M3y4YeHUs TeM, OCHOBAHHYHD) Ha JIOFMKE Pa3BUTMSI NMPEAMETHOr0 CofepXXaHus W
y4yeTe BO3pacTHbIX 0COOEHHOCTEN 00y4aloLLUXCS.

Mporpamma no ¢u3uke pa3paboTaHa C LENbI0 OKAa3aHWUS METOAUYECKOM
NOMOLLM YYUTENI0 B CO3AaHUM padoyeit nporpaMmmbl No yyeOHOMY npeamerty.

du3uka aBnsieTcs cMCTeEMO0Opa3yoWMM AN eCTECTBEHHOHAYYHbIX Y4eOHbIX
npeaMeToB, NOCKOJbKY (DU3NYECKUe 3aKOHbl NeXaT B OCHOBE MPOLECCOB W
SIBNEHNA, W3yyaemblX Xumuewn, Ouonormen, actpoHommen U u3nyeckon
reorpachmei, BHOCUT BKJ1aZi B €CTECTBEHHOHAY4HYI0 KAapTUHY MUpa, NpeaocTaBnseT
Hanbonee sicHbie 00pa3ubl NPUMEHEHUS HAy4yHOro METOAA NO3HAaHWUSA, TO €eCTb
cnoco6a nony4yeHUs AOCTOBEPHbIX 3HAHMIA 0 MUpe.

OgHa M3 rnaBHbIX 3apay (hu3nyeckoro o06pa3oBaHUSi B CTPYKType o0Liero
oOpa3oBaHusa cocToMT B (hOPMUPOBAHMM €CTECTBEHHOHAY4YHOW FPaMOTHOCTH W
MHTEepeca K Hayke y 00y4arowmxcs.

W3yyeHne u3ukn Ha 0a30BOM YpOBHE Npeanonaraer oOBNafeHue
cneaywoWMMN  KOMMNETEHTHOCTAMM, XapakTepusylowuMu ecTeCTBEHHOHAYYHYI0
rPaMoTHOCTD:

e Hay4yHO 00BACHATb ABNEHUS,



OL,eHMBAaTb U NOHUMATb 0COOEHHOCTN HAY4YHOro UCCIEA0BAHNS;
WHTEepnpeTuposaTtb AaHHble U WUCNOJIb30BaTb HAy4Hble [0Ka3aTeJsibCTBa
Ang nojay4eHus BbiB0A0B».

Lenn wu3yyeHns (uU3UKN Ha YpOBHE OCHOBHOro oOLwEero 006pa3oBaHus
onpeaesieHbl B KOHUENUuMu npenogaBaHus yvyeOHoro npegmerta «dusmka» B
oOpa3oBaTenbHbiX opraHusaumsix Poccuicko Pepepauun, peanusyroWmX
OCHOBHbIE 00L1e00pa30BaTesibHble NPOrpaMmbl.

Llenn usyyenus pusnkm:

npuodpeTeHUe WHTEpeca M CTPEMJIEHUs O00y4YalwWmxXcss K HayyHomy
M3Y4YEHUI0 NPUPOAbl, Pa3BUTUE WX WHTENNEKTYasibHbIX U TBOPYECKMWX
cnocobHocTen;

pa3BuTUE NPeACTaB/IEHMA 0 HAYYHOM MeToae No3HaHua n hopMupoBaHne
MCCNEeAO0BATE/IbCKOro OTHOLUEHUS! K OKPY)XAIOLWUM SBNIEHUAM;
thopMupoBaHMe Hay4yHOro MUPOBO33PEHMSI KaK pe3ynibTaTta W3y4yeHus
OCHOB CTPOEHMSi maTepun U hyHAAMEHTaNbHbIX 3aKOHOB (PN3NKMK;
thopmupoBaHne npeacTtaBneHuit 0 poau (GU3MKU Ans pasBuTUS APYrux
€CTECTBEHHbIX HayK, TEXHNKN U TEXHONOIUiA;

pasBuTMe npeacTaBNeHUA 0  BO3MOXHbIX  ccepax  Oyaywien
npoc)eccUOHANbHON AEATENbHOCTU, CBA3aHHON C (DU3UKOW, NOArOTOBKA K
AanbHenwwemy 00y4eHU0 B 3TOM HanpaBJIEHNN.

NocTmxeHue 3TUX Lenei nporpammbl No (hM3MKe Ha YpPOBHE OCHOBHOIO
oOwiero oopa3oBaHnsl o6ecne4ynBaeTCs pelieHueM Cneayowmx 3anay:

npuodpeTeHne 3HAHUA O [AUCKPETHOM CTPOEHMM BeELlecTBa, O
MEXaHMYeCKMNX, TEMNOBbIX, 3JIEKTPUYECKUX, MArHUTHbIX M KBAHTOBbIX
SIBNIEHUSIX;

npuobpeTeHne YMEHMIA onucbiBaTb U 00BACHATb (PM3NYeckue SIBNIEHUSA C
MCNOJIb30BAHUEM NOJTYYEHHbIX 3HAHWN;

OCBOEHME METOAOB pELIeHMs MPOCTEMUMX pacyeTHbIX 3apjay ¢©
MCNOSIb30BAHUEM thusnyeckux moaenen, TBOPYECKMNX n
NPaKTUKOOPMEHTUPOBAHHBIX 3afay;

pa3BuTe YMEeHU HabNAaTb NPUPOAHDLIE ABJIEHNS N BbINOHATD OMNbITbI,
nabopatopHble paboTbl W 3KCMEPUMEHTalNlbHble WCCNEeAO0BaHUS C
MCNoNb30BaHWEM U3MEPUTEJIbHbIX MPMOOPOB;

0CBOEHUE npuemoB padoTbl ¢ MHopmaumen hU3NYecKoro coaepIKaHus,
BKJI04as UH(GOPMALMIO 0 COBPEMEHHbIX AOCTWXKEHUSAX (hU3NKKU, aHann3 u
KpUTUYeCcKoe oLeHuBaHue UHgopmaumnm;



e 3HAaKOMCTBO €O cdepamum  npo)eCCUOHANIBHON  [AEATENIbHOCTH,
CBSI3aHHbIMUN C (PU3NKOWU, 1 COBPEMEHHBIMU TEXHONIOrMSAIMW, OCHOBAHHbIMU

Ha AOCTWXEHUAX (hU3NYECKOU HayKu.
O6wee Yyncno yacos, PEKOMEHAO0BAHHbIX AN U3Yy4eHUs (PM3NKKN Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 Knacce — 68 yacoB (2 yaca B Hegenio), B 8 knacce — 68
yacoB (2 yaca B Hepemwo), B 9 knacce — 102 yaca (3 yaca B Hepenw).

Mpepnaraembii B nporpamme no (u3uke nepevyeHb nadopaTopHbIX padoT u
OMbITOB SIBNSIETCS PEKOMEHAATEsNIbHbIM, YYMTENb AenaeT BbiOOP Npu nNpoBeaeHUU
nabopaTtopHbiX paboT U ONbLITOB C Y4YETOM WHAMBUAYAJIbHLIX 0COOEHHOCTEN
00y4arowmxcs, CNUCKa 3KCNepUMEHTaNIbHbIX 3aflaHui, NpeanaraembiX B pamkax
OCHOBHOI0 rocyapCTBEHHOr0 3K3aMeHa no husuke.



COEPXXAHUE ObYYEHUA

7 KJIACC
®du3nka u eé ponb B NO3HAHWUKN OKPYXKAKOLWLEro mupa.

®du3mnka — Hayka 0 npupope. flBneHuss npupopabl. duUsnyecKue SABNEHUS:
MeXaHn4yeckue, TensoBble, 3/IEKTPUYECKNE, MarHMTHble, CBETOBbIE, 3BYKOBbIE.

dusnyeckme BenuyMHbl. W3mepeHne u3nyeckux BeNuYMH. DuU3nyeckue
npuoopsbl. MorpewHocTb M3mepeHunn MexxayHapogHas cUCTEMA eAMHULL,.

Kak ¢u3mka u pgpyrue ecTeCTBeHHble HAayKu WU3y4aloT npupopy.
EcTeCTBEHHOHAay4Hbli METOA, MO3HaHWS: HaOnNAeHWe, MNOCTAHOBKA HAY4YHOro
BOMPOCA, BbIABMXEHNE FMNOTE3, IKCNEPUMEHT N0 NPOBEPKE runotes, 00bACHEHNE
Habnopaemoro seneHus. OnucaxHme hu3nyeckux SBIEHUNA ¢ NOMOLLbIO MoAeNnen

Hemoncrpaynn.

1. MexaHuyeckue, TennoBbie, 3NEKTPUYECKUE, MarHuTHble, CBETOBblE
SIBJIEHUS.

2. ®u3anyeckue npnodopbl U npouenypa NPAMbIX U3MEPEHUN aHAJIOrOBbIM U
uncpoBbIM NPUOOPOM.

JlaGoparopHbie paboTsl M OfbITHI.

OnpepneneHne LeHbl AeNeHUs WKanbl U3MEPUTEJIbHOro npuodopa.
W3mepeHue paccTosiHMA.

W3mepeHune 00bEMA XXUAKOCTU N TBEPAOro Tena.

Onpepenexune pa3amepoB MasbiX Te.

W3mepeHne TemnepaTypbl NpuM MOMOLM XXMAKOCTHOrO TepmomeTpa W
[aTyMKa Temnepartypbl.

6. lpoBepeHne uccnepoBaHUs No NpPoBepKe rUMNOTe3bl: AaNbHOCTb NONETa
LIApMKa, NYLWeEeHHOro ropusoHTaNbHO, TemM Oonblue, YeM 0oJsbLIEe BbICOTA
nycka.

MepBOHaYanbHble CBEAEHNS 0 CTPOEHMM BeLLecTBa.

CTpoeHue BewecTBa: aTtoMbl W MOJIEKYNbl, WX pa3mepbl. OnbIThl,
[0Ka3biBaloLLne AUCKPETHOe CTPOeHue BellecTBa.

IlBxeHne vactuy BewecTBa. CBA3b CKOPOCTM [ABMXEHMSI YacTuy C
TemnepaTtypoi. bpoyHoBcKOoe ABuxeHue, auddysusa. BsaumopencrTesne vactuu
BELLEeCTBA: NPUTSHKEHUE U OTTaJIKUBaHMe.

ArperaTHble COCTOSIHUSI BELUECTBA: CTPOEHME ra3oB, XXWUAKOCTEN U TBEPAbIX
(kpuctannuyeckux) Ten. BsaumocBssb mMeXxay CBOMCTBAMM BELWECTB B Pa3HbIX
arperaTtHblX COCTOSIHUSIX U MX aTOMHOMOJIEKYNSIpHbIM cTpoeHuem. 0coGeHHOCTH
arperatHbIX COCTOSIHUIA BOAbI.

Hemorctpaymnn.
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HabniopeHne 6POYHOBCKOro ABMXEHUS.

Habniopexune andcpysnm.

HaOniopeue  sIBneHun, 00bACHSAIOWMNXCA NPUTSHKEHUEM nnn
OTTaNKWBaHWEM YacTuL, BELLEeCTBa.

JlaboparopHbie paboTsl H ONbITSI.

1. OueHka puameTrpa artoma MeTogomM psigoB (C  MCNONb30BAHUEM

thotorpacui).

2. OnbITbl N0 HAONIOAEHNIO TENJIOBOr0 PacLUMPEHUS ra3oB.

3. OnbiTbl N0 0OHAPY)XXEHUIO AEUCTBUSA CU MONEKYNIIPHOTO NPUTSHKEHUS.

LlBXeHune n B3aumMopaencTame Ten.

MexaHnyeckoe paBMXeHWe. PaBHOMEpHOE W HepaBHOMEPHOE [ABWXEHMeE.
CkopocTtb. CpeaHsisi CKOpPOCTb MPU HEPaBHOMEPHOM ABWXEHMWU. PacyeT nytu u
BPEMEHMN ABUXEHUS.

fiBneHne uHepuun. 3aKOH MHepuuu. B3ammopencTBue TeN Kak NpuYMHa
M3MEHEHUS1 CKOPOCTU ABMXKEHMs Ten. Macca Kak Mepa WMHEpPTHOCTM Tena.
MnotHocTb BewecTBa. CBSA3b MJIOTHOCTM C KOJIMYECTBOM MOJIEKYN B €AMHMLE
o0bema BeLLecTBa.

Cuvna Kak xapakTepucTMKa B3aumopgencTeusi Tea. Cuna ynpyroctu u 3akoH
lyka. U3mepeHue cwibl C NMOMOLLbIO AMHAMOMeTpa. fIBNeHne TAroTeHus U cuna
TsHKecTn. Cuna TaxxecTu Ha apyrux nnaderax. Bec tena. Hesecomoctb. Cnoxxenue
CWUN, HanpaBNeHHbIX N0 OAHON npsmoW. PaBHopencTByowaa cun. Cuna TpeHus.
TpeHue CKONbXXEeHNS N TpeHne Nokosi. TpeHue B NPUPoOAE U TEXHUKE.

Hemoncrpaynn.

HabniopeHne mexaHM4ecKoro ABUXEHUS Tena.

W3mepeHue CKOpPOCTH NPSAMOJIMHENHOI0 ABVXEHUS.

HabniopeHune SBNEHNS MHEPLUN.

HabniopeHne u3ameHeHUs CKOpoOCTU NpU B3aMMOAEACTBUM TEN.

CpaBHeHue macc no B3auMofencTBuIO Te.

CnoxeHue cun, HanpasJIEHHbIX N0 OAHON NPAMON.

JlaboparopHbie paboTsl M OfbITHI.

1. OnpeneneHue CKOPOCTM PaBHOMEPHOro ABWXEHUS (LLapMKa B XXUAKOCTH,
MOJAENN 3/IEKTPUYECKOro aBTOMOOMNSA M Tak panee).

2. OnpepeneHue cpepgHed CKOPOCTU CKONMbXEHUs1 Opycka WM wwapuka no
HaKJIOHHOWN NNI0CKOCTM.
OnpepeneHue NNOTHOCTX TBEPAOro Tena.

4. OnbiTbl, AEMOHCTPUpYIOLLME 3aBUCUMOCTb pacTskeHus (aedopmaumn)
NPYXXWHbI OT NPUNIOXKEHHON CUIbI.

S S o



5.

OnbiITbl, AEMOHCTPUPYIOLLME 3aBMCMMOCTb CWIbl TPEHUS CKONbXEHMS OT
Beca Tena 1 xapakTepa ConpuKacaloLmXcsl NoBEepXHOCTEM.

LNlaBneHue TBEPAbIX TeJ, XKUAKOCTEN U ra3os.

NlaBneHue. CnocoObl yMEHbILEHUS U YBENUYEHUS! faBneHus. [laBneHue rasa.
3aBUCUMOCTb [aBneHus rasa ot odbema, temnepartypbl. llepepaya pasneHust
TBEPAbIMU TeNamu, XUAKOCTAMM U rasamu. 3akoH lackansi. [HeBmaTnyeckue
MaLwWHbl. 3aBUCUMOCTb [AaBJIEHUA XWUAKOCTU OT rnyouHbl. MMapocTaTUYECKUn
napagokc. Cooowarowwmecs cocyabl. lmapaBnanyeckme mexaHu3mol.

Atmoccepa 3emam u atmocctepHoe aasneHue. lpuynMHbl CyLLECTBOBAHUS
Bo3aywWwHOW o060no4ykn 3emnun. Onbit Toppuyennu. Wsmepenue atmoccepHoro
[aBneHnsl. 3aBMCMMOCTb aTMOC(EPHOro AaBieHNs OT BbICOTbl HAfA YPOBHEM MOPSI.
Mpubopbl ans nsmepeHus atmoccepHoro AaBneHus.

[leicTBME XNAKOCTN U ra3a Ha NOrpyXXeHHoe B HUX Teno. BbiTankupaiowas
(apxumepnoBa) cuna. 3akoH Apxumepa. llnaBanue Ten. Bo3ayxonnasaHue.

Hemoncrpaynn.
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3aBMCUMOCTDb iaBNIEHUA ra3a 0T TEMNepaTypbl.

Mepepnaya paBNeHUs XUAKOCTbIO U ra3om.

CoooOwiatowmecs cocyapl.

f'mapasnnyeckum npecc.

MposiBneHne aencTemst aTMoc)epHOro AaBsEHUS.

3aBMCMMOCTb BbITAJIKMBAIOLLEA CUJbl OT 00bEMA MOrpy)XEHHOW 4acTu
Tena v NJI0THOCTYN XXUAKOCTM.

PaBeHCTBO BbITaNKWUBAKOLLEA CUJbl BECY BbITECHEHHOW XXUAKOCTM.
Ycnosue nnaBaHusl TeN: N1aBaHne WM NOrpy>xeHne Ten B 3aBUCMMOCTH OT
COOTHOLLUEHMWS NJIOTHOCTEN TENa N XXUAKOCTM.

JlaboparopHbie paboTsl H OfbITHI.

1.

WccnepoBanne 3aBMCMMOCTU BECa Tena B BOAE OT 00bEMa NOrpy)XéHHON B
XUAKOCTb YacTu Tena.

OnpepeneHne BbiTaNKMBaWOWENW CWUNbl, [EWACTBYIOWEA Ha  Teno,
norpy>xéHHoe B XXUAKOCTb.

lpoBepka HE3aBUCUMOCTM BbITANKVNBAIOLLEN CUJIbl, AEACTBYIOLLENA HA TENO
B XXMAKOCTK, OT Macchbl Tena.

OnbITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb BbITANIKMBAIOLLEN CWJbl,
[AENCTBYIOLLEN HA TENO B XXUAKOCTHU, OT 00bEMA NOrpy>KEHHOMN B XKUAKOCTb
4yacTui Tena u oT NNOTHOCTU XXUAKOCTH.

KoHCTpyMpoBaHMe apeomeTpa WM  KOHCTPYMPOBaHWE JIOOKU W
onpeneneHne eé rpy3onoabEMHOCTM.



Pa6oTa n MOLHOCTb. JHEPrus.

MexaHuyeckas pabora. MowwHOCTb.

MpocTblie MexaHM3Mbl: pblyar, O0N0K, HaK/JOHHAas nocKocTb. [paBuno
paBHoBecus poiyara. [lpumeHeHne npaBuna paBHOBeCUS! pblyara K OJIOKY.
«30010TO€E NpaBno» mexaHukun. KoadcpuumeHT nonesHoro pencreus (aanee — KNna)
NPOCTbIX MeXaHN3MOB. [IpocTbie MEXaHU3MbI B ObITY U TEXHUKE.

MexaHnyeckass 3Heprus.. KuHeTMyeckas W NOTEHUWanbHasi 3HEprus.
NMpeBpalLeHne 0AHOr0 BUAA MEXaHWYECKOW 3HEpPrum B ApyroM. 3aKOH COXpaHeHus
3Hepruv B MexXaHuKe.

Hemonctpaynn.

1. [pumepbl NPOCTbIX MEXaHN3MOB.

JlaGoparopHbie paboTsl M OfbITHI.

1. OnpepeneHue pa6boTbl CHJIbI TPEHUS NPU PABHOMEPHOM ABVXEHUN TeNa no

roOpu3OHTaJIbHON NOBEPXHOCTH.

2. WUccnepoBaHue ycnosuit paBHOBECUS pblyara.

3. WU3mepenue K[ HaKNOHHON NNOCKOCTM!.

4. W3yyeHmne 3aKOHA COXPAHEHMSI MEXaHNYECKON 3HEprumn.

8 KJIACC

Tennosbie iIBNEHUS.

OCHOBHbIE MOJNIOXKEHNSI MOJIEKYNIIPHO-KUHETUYECKOW TEOopuM CTPOEeHUS
Bewecrtsa. Macca u pasmepbl atomoB M Monekyn. OnbiTbl, NOATBEpPXAaloLWIME
OCHOBHbIE MOJI0XXEHUA MOJNIEKYNIIPHOKUHETNYECKON TEOpUM.

Mopenu TBEpAOro, XWAKOr0O W ra3o00pa3HOro COCTOSSHUA BeLLECTBaA.
Kpuctannuyeckue n amopcHbie tena. 00bsICHEHWE CBOUCTB ra3oB, XXUAKOCTEN M
TBEPAbIX TEN HA OCHOBE MOJIOKEHNA MONEKYNSAPHO-KUHETUYECKON TEeopuu.
CmauyuBaHue n KanunnsipHble ABNeHns. TennoBoe pacLUMPEHNE U CXKaTHe.

TemnepaTtypa. CBSisb TemnepaTypbl CO CKOPOCTbI0 TEMJIOBOr0 ABWMXEHUS
yactuy. BHyTpeHHsia 3Heprusi. CnocoObl W3MEHEHMSI BHYTPEHHEN JHEepruu:
Tennonepepaya v cosepLueHne padotbl. Buabl Tennonepeaayn: TenIONPOBOJHOCTbD,
KOHBEKLMUS, U3NTy4eHue.

KonuyectBo Tennotbl. YaenoHas TenioéMKOCTb BewecTBa. TensooOMeH u
TennoBoe paBHOBecue. YpaBHeHUe TennoBoro OanaHca. [naBneHne u
OTBEpAEBAHWE KPUCTAN/IMYECKMX BeWeCTB. YAenbHas TEnnota nnaBJIEHUs.
MNapooGpa3oBaHne M KoHpeHcauus. Wcnapenuwe. Kunenuwe. YpenbHas Ttennorta
napoo0bpasoBaHusi. 3aBMCMMOCTb TemmnepaTypbl KUMEHWs OT aTMocdepHoro
[aBJNIEHMS.

BnaxHocTb Bo3ayxa.



JHeprus Tonnuea. YaenbHas Teniorta cropaHus.

MpuHumnbl paboTtbl TennoBbix pasuratenend KM Tennosoro pasuratens.
Tennosbie ABUraTeNn U 3aLMTa OKPYXKaIOLLEe cpeabl.

3aKOH COXpaHeHus1 U nNpeBpaLLeHNs 3HePrun B TENI0BbIX NpoLeccax.

Hemorctpaynn.

1.

2
3.
4
5
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HabGnopeHne 6POYHOBCKOr0 ABMXEHUS.

Habniopexune andcpysnm.

HaOniopeHne SBneHUi CMaYynBaHUS U KanuuISipHbIX SBJEHUN.
HabniopeHune TennoBoro paciuMpeHus Ten.

W3meHeHne paBneHus rasa npu U3MeHeHMM 00bEMA U HarpeBaHWM WK
0XJ1AXKAEHUN.

MpaBuna namepeHns Temnepatypbl.

Buabl Tennonepenaym.

OxnaxaeHue npu coBepLLUeHUN padoTbl.

HarpesaHue npu coBepLieHMN paboTbl BHELUHUMUW CUIAMMN.

. CpaBHeHMe TensI0éMKOCTEN Pa3finyHbIX BELLECTB.

. HabniopeHune KuneHus.

. HabnopeHne nocToaHCTBA TEMNepaTypbl NPY NaBNEHUN.
13.

Mopenu TennoBbIX ABUraTenen.

JlaGoparopHbie paboTsl H OfbITHI.

1.
2.
3.

10.
11.

OnbITbl N0 00HAPY)XEHUIO AENCTBUSI CUJT MOJIEKYNISIPHOTO NPUTSHKEHHUS.
OnbiTbl NO BbIPALMBAHNIO KPUCTANOB NOBAPEHHON CONN UK caxapa.
OnbiTbl MO HAOAAEHMIO TENJIOBOr0 paclUMpPeHUsi ra3oB, XUAKOCTEN U
TBEPAbIX TEN.

OnpepenexHue aaBneHns Bo3ayxa B 6ajU10He WwWnpuua.

OnbiTbl, AEMOHCTpUpPYIOLLME 3aBMCMMOCTb [AaBJIEHUS BO3ayxa OT €ro
00bEMA 1 HarpeBaHUsa UM OXN1AXKAEHUS.

MpoBepka runote3bl AMHEUHON 3aBUCUMOCTHU [UTUHbI CTONIOMKA XXUAKOCTH
B TEPMOMETPUYECKON TPYOKe OT TemnepaTypbl.

HaOnopeHne w3MeHeHUs BHYTPEHHEM I3HEprun Tena B pesynbTaTe
Tennonepenayn u padoTbl BHELHNX CH.

WccnepnoBaHne siBNIEHMS TensiooOMeHa NnpuM CMELIMBAHUW XOJIOQHOW W
ropsiyen BoAbl.

OnpeneneHne  KonuMyecTBa  TEMIOTbl, MOJIYYEHHOr0 BOAOWM  Npw
TennooOMeHe C HarpeTbiM METAJUTMYECKUM LIUSTMHAPOM.

OnpepeneHue yaenbHOU TENNOEMKOCTH BeLLECTBA.

WUccnepoBaHue npouecca ncnapeHus.



12. OnpeaeneHne 0THOCUTENIbHOW BNAaXXHOCTU BO3AyXa.
13. OnpeaeneHne yaenbHOW TENJIOTbI NNAB/IEHUS NbAa.
INEeKTPNYECKUe U MarHUTHbIE ABJIEHUS.

dnekTpusauusa Ten. [iea poga 3INEKTpUYECKUX 3apsipos. B3ammopencteue
3apshkeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTb CWNbl  B3aMMOAENCTBUS
3apSXXEHHbIX T€ OT BEJINYMHDI 3apSA0B N PACCTOSSHUS MEXAY Tenamm).

JdnekTpuyeckoe none. HanpsHk€HHoCTb 3anekTpuyeckoro nons. MMpuHUMN
cynepno3uLun aNeKTPUYecKux nonen (Ha KaYeCTBEHHOM YPOBHeE).

Hocutenn 3nekTpuyecknx 3apsifoB. INEMEHTapHbIN 3NIEKTPUYECKUIA 3apsa.
CtpoeHne aroma. [IpOBOAHMKM W  OUINEKTPUKU. 3aKOH COXpaHeHus
3NEKTPUYECKOro 3apsaa.

INEKTPUYECKUN TOK. YCNoBMS CYLLECTBOBAHUS 3NEKTPUYECKOr0 TOKaA.
NCTOYHMKN nNOCTOSAHHOr0 TOKAa. [leMCTBMSI 3NIEKTPUYECKOro TOKa (TemnsioBoe,
XUMUYECKOE, MarHUTHOE). INNIEKTPUYECKUN TOK B XXMAKOCTSX U ra3ax.

dnekTpuyeckas uenb. GCuna TOKa. INEKTPUYECKOE  HanpshHKEHue.
ConpoTtuBneHne npoBOAHMKA. YAenbHOe CONpOTUBNIEHWE BewecTBa. 3akKoH Oma
ona  yyactka uenu. [locnepoBatenbHoe WM napanfiefibHoe COoeAuHEeHUue
NPOBOAHWKOB.

Pabota M MOLIHOCTL 3NEKTPUYECKOro ToKa. 3akoH J[hxoyns-JleHua.
dneKTpnyeckue Lenu U NOTpedMTeNn 3ANEKTpMYecKon aHeprum B ObiTy. KopoTkoe
3amblKaHue.

MocTosiHHbIE MarHuTbl. B3anmopaencTeme NOCTOSSHHbIX MarHMToB. MarHuTHoe
none. MariutHoe none 3eMnuM U ero 3HavyeHue ONg XuU3HM Ha 3emne. OnbiT
Jdpcreaa. MarHuTHoe none aneKTpU4ecKoro Toka. pumeHeHne 3NeKTPOMarHuToB B
TeXHuKe. JlencTBMe MarHUTHOroO NoAsi Ha NPOBOAHMK C TOKOM. JNIEKTpOABUraTesnb
NOCTOAHHOr0 TOKa. MWcnonb3oBaHWe 3NEKTPOABUraTeNel B  TEXHUYECKMUX
YyCTPOWUCTBAX M HA TPaHcnopTe.

OnbiTol Papapes. fABNeHUE 3NIEKTPOMArHUTHOW MHAYKUMK. lpaBuno JleHua.
JdneKTporeHepartop. Cnocoobl nony4YeHuns 3NeKTPUYECKON 3Heprum.
INEeKTPOCTaHLUN Ha BO30OHOB/ISIEMbIX UCTOYHMKAX 3HEPruu.

AemoHcTpaynn.
dneKTpn3auus Ten.

[1Ba poaa 3/1IEKTPNYECKMNX 3apSA0B U B3aUMOAEUCTBUE 3aPSHIKEHHBIX TEJ.
YcTponcTBO U feNCcTBME 3JIEKTPOCKONA.

JneKTpocTaTuyecKasa UHAYKLUUS.

3aKOH COXpaHEeHUs1 NIEKTPUYECKNX 3apsif0B.

MPOBOAHUKYN U AN3NEKTPUKMN.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25.

MopaennpoBaHne CUIOBbLIX JINHWIA 3/IEKTPUYECKOrO0 NOSi.
WNCTOYHMKM NOCTOSAHHOrO TOKA.

LNlecTBUS 3NEeKTPUYECKOro TOKa.

INEKTPUYECKUIN TOK B XKUAKOCTM.

la3oBbli pa3paa.

W3mepeHue cusibl TOKa aMnepMeTpoM.

N3mepeHne 3N1EKTPUYECKOro HanpsHKeHUs BOJIbTMETPOM.

PeocTaT U MarasuH conpoTUBJIEHUN.

B3aumopeincTBue NOCTOSIHHbIX MarHUTOB.

MopaenupoBaHne HeBO3MOXXHOCTHN pa3fieieHNs NOJII0COB MarHuTa.
MoaenupoBaHne MarHUTHbIX NOsIEA NOCTOSIHHbIX MarHUTOB.

OnbIT pcTena.

MarHuTHoe none ToKa. INEKTPOMArHur.

IlencTBMe MarHUTHOro NoJss Ha NPOBOAHUK C TOKOM.
dneKTpoaBuraresib NOCTOSSHHOIO TOKa.

WccnepnoBaHune SBNEHUS 3IEKTPOMArHUTHON UHAYKLMN.

OnbiTbl ®apapes.

3aBUCUMOCTb HanpaBNEeHUS WHAYKLUMOHHOrO TOKa OT YCJIOBUA €ro
BO3HWKHOBEHMUSI.

INeKTporeHepaTop NOCTOSSHHOIO TOKa.

JlaboparopHbie paboTsl v ONbITSI.

1.

o o B~ ®

OnbiTbl NO HAONIOAEHUIO 3JNEKTPU3AUMKM TEN MHAYKUMEA ©n  npu
CONMPUKOCHOBEHUMW.

WccnenoBaHne pAencTBusl 3NEKTPUYECKOr0 MOJS HAa MNPOBOAHMKN W
LAN3ANEKTPUKMN.

COopKa n npoBepKa pad0Tbl 3NIEKTPUYECKOW Lienyu NOCTOSIHHOIO TOKA.
W3mepeHne U perynupoBaHue cunbl TOKa.

W3mepeHue U perynnpoBaHue HanpsHKeHus.

WccnepoBaHne 3aBUCMMOCTM CWbl TOKA, MAYLLEro yepes pe3ucTop, OT
CONMPOTMBJIEHUS PEe3UCTOPa U HanpsHKEHUs! Ha pe3ncTope.

OnbIThl, LAEMOHCTpUpyloLue 3aBMCUMMOCTb 3NEKTPUYECKOro
COMPOTMBJIEHUS NPOBOAHMKA OT €ro [J/IMHbl, NJOWAAM MOMepeyHoro
CEeYeHns 1 maTepunana.

MpoBepka npaBuna C/IOXKEHUA HaNPSHKEHWA NpU NOCNEAO0BATE/IbHOM
COeANHEHNN ABYX PE3NCTOPOB.

MpoBepka npaBuna Ans Cwabl TOKa NPU NapajsieNlbHOM COeauHEeHUW
pe3ncTopos.



10. OnpepeneHne padoTbl 3IEKTPNUYECKOr0 TOKa, MAYLLEro Yepes pe3ucTop.

11. OnpepgeneHne MOLWHOCTU  3NEKTPUYECKOr0 TOKa, BbiAensiemod Ha
pesucTope.

12. UccnepoBaHue 3aBMCMMOCTU CWJIbl TOKa, MAYLIEro yepes JIaMmmnoyvky, Ot
HanpsHXKeHWUs Ha HeM.

13. Onpenenenue K[ Harpesarens.

14. UccnepoBaHue MarHUTHOr0 B3aMMOAENCTBUSI NOCTOSAHHbIX MarHUTOB.

15. U3y4yeHne MarHMTHOro nNosnsi NOCTOSSHHbIX MarHUTOB NPY UX 00bEAUHEHUU 1
pasneneHuum.

16. UccnepoBaHue nencTBUS ANEKTPUYECKOr0 TOKA HA MarHUTHYIO CTPEJKY.

17. OnbITbl, [AEMOHCTPUpYIOLIME 3aBUCMMOCTb CWIbl B3aUMOAEWCTBUS
KaTylUKW C TOKOM W MarHuta OT CW/bl TOKA W HanpaB/ieHUs TOKa B
KaTyLuKe.

18. U3y4yeHue nedcTBUS MarHUTHOrO NMoOJIA HAa NPOBOAHUK C TOKOM.

19. KOHCTpYyMpoBaHue n n3yyeHne padoTbl aNEeKTPOABUraTens.

20. U3amepenue K[ anekTpoasuratenbHOW YCTAHOBKMW.

21. OnbiTbl MO WCCNEAOBAHUIO SIBJIEHWUSI 3NEKTPOMArHUTHOM WHAYKUMM:
MccnefaoBaHWe W3MEHEHMA 3HAYEHMS W HanNpPaBNIEHUS! WHAYKLMOHHOro
TOKa.

9 KJIACC

MexaHunyeckue siBneHus.

MexaHnyeckoe paBuxeHve. MaTtepnanbHas Toyka. Cucrema oTcyéTa.
OTHOCUTENbHOCTb MEXaHWYeCKOro pABWXEeHUsi. PaBHOMEpHOE nNpSMONMHENHoe
ABWXeHue. HepaBHomepHoe npsmonuHenHoe ABvKeHue. CpeaHsiss 1 MrHOBEHHasi
CKOPOCTb TeNia Npu HepaBHOMEPHOM ABWXEHUMN.

YckopeHue. PaBHOYCKOpeHHOE MNpAMOJIMHENHOE pABWXeHue. CBoGoaHoe
napeHue. OnbiTbl Fanunes.

PaBHOMEpHOe ABMXKEHWE NO OKpPYXHocTW. Mepuoa M 4YacTtota oOpaLLeHus.
JIuHenHas n yrnoeasi CKopocTW. LieHTpocTpeMuTeNbHoe YCKOPEHHMe.

MepBbin 3akoH HbloTOHA. Bropon 3akoH HbloToHa. Tpetuit 3aKoH HblOTOHA.
MpuHUMN cynepno3uuun cun.

Cuna ynpyroctu. 3akoH l'yka. Cuna TpeHusi: cuna TPEeHUsi CKOMbXEHUS, cuna
TPEeHNs NOKos, Apyrue BUAbI TPEHUS.

Cvna TAXECTM M 3aKOH BCEMUPHOro TArOTEHMSl. YCKOpeHue CBOOOAHOro
nageHus. [1swxeHne nnaHetr BOKpyr ConHua. lepBas KocMuUYecKasi CKOPOCTb.
HeBecomocTb U neperpysku.



PaBHOBecue MatepuanbHOi Touku. AOCONIOTHO TBEpAoe Teno. PaBHoBecue
TBEPAOro Tena ¢ 3aKpennéHHou ocbio BpawleHuss. MomeHT cunbl. LIeHTp TSKecTw.

Wmnynoc Tena. U3meHenne umnynbca. Umnynbc cunbl. 3aKOH COXpaHeHUS
nmnynbca. PeakTMBHOE ABUXXEHME.

MexaHunyeckass pabota u mowHocTb. PabGota cun TSHKECTH, YNpyrocTw,

TpeHus.

CBaA3b 3Heprum u paodotbl. MoTeHuManbHasa 3Heprus Tena, NOJHATOro Hapj

NOBEPXHOCTbIO 3emnn. MoTeHUunanbHas 3Heprus CXXaton NpyXxuHol. KnHeTMyeckas
3Heprus. Teopema 0 KMHETUYECKOW 3HEpruv. 3aKOH COXpaHEeHUs MEXaHM4YecKowu
3Hepruu.

Hemonctpaynn.

1.

S U

10.
11.
12.
13.
14.
15.
16.

HabniopeHne MexaHM4ecKoro ABWXEHUS TeNa OTHOCUTENIbHO Pa3HbIX Ten
oTcuéTa.

CpaBHeHWe nyTed M TPAEKTOPUMA ABWXEHMS OOQHOr0 W TOro Xe Tena
OTHOCUTEJIbHO Pa3HbIX TEN1 OTCYETA.

N3mepeHmne CKOpOCTN U YCKOPEHMNS NPSMOSIMHENHOIO ABVXEHUSI.
WccnepnoBaHne NnpU3HaKoB PaBHOYCKOPEHHOr0 ABMXKEHMS.

HabniopeHune ABMXEHUA Tena nNo OKPYXXHOCTH.

HabniopeHne mexaHU4eCKUX SIBIEHUIA, NPOUCXOASALLUUX B CUCTEME OTCYETA
«Tenexka» npu eé paBHOMEPHOM N YCKOPEHHOM ABW)XEHNN OTHOCUTESIbHO
KaduHeTa (hmsmnku.

3aBMCUMOCTb YCKOpPEHUs Tena OT Maccbl Tena U AeNCTBYIOLLEN HA HEro
CWNbl.

HaGnoaeHue paBeHCTBa CUA NPU B3aMMOAENCTBUN Ten.

W3meHeHMe Beca Tena npu YCKOPEHHOM ABWXEHUW.

MNepenaya umnynbca npu B3aUMOAENCTBUN TEN.

Mpeobpa3oBaHus 3Heprun npyu B3auMoaencTBUN Te.

CoxpaHeHue nmnynbca Npyu Heynpyrom B3ammogencTBun.

CoxpaHeHve nmnynbca npyu abCoONOTHO yNpyrom B3aMMOAENCTBUN.
HabniopeHne peakTMBHOro ABVXEHUS.

CoxpaHeHue MeXaHU4YeCcKOW aHepruv npu cBOGOAHOM NafEHUW.
CoxpaHeHve MexaHU4eCcKOoW 3HEpruv Npu ABWXEHUN Tena nop AeUCcTBMEM
NPY>XXWHbI.

JlaboparopHbie paboTsl M OfbITHI.

1.

KoHcTpyupoBaHMe Tpakta Ania pa3roHa U [ajbHEULLero paBHOMEPHOro
ABWXEHUS LIAPUKA WUIKN TENEXKMN.

OnpepeneHne cpefHeld CKOPOCTWM CKOMbXEHUS Opycka WM ABWXEHUS
LIApUKa Mo HAaKJIOHHOW NJIOCKOCTH.



3. OnpepeneHue yCcKOpeHusi Tena npu PaBHOYCKOPEHHOM ABWXEHUU MO
HaK/IOHHON NNOCKOCTW.

4. WccnepoBaHne 3aBMCMMOCTU MYTWM OT BPEMEHM NpU PaBHOYCKOPEHHOM
LABWXEHUN 6e3 HayanbHOW CKOPOCTH.

5. llpoBepka runoTesbl: €CAM NpPU  PaBHOYCKOPEHHOM [ABWXEHUN 0e3
HayasibHOW CKOPOCTU MYTU OTHOCAITCA KaK PaAA HEYETHbIX yucen, TO
COOTBETCTBYIOLLME NPOMEXXYTKU BPEMEHU OUHAKOBbI.

6. WccnepoBaHne 3aBMCMMOCTU CWJIbl TPEHUS CKOJIbXXEHMSI OT  CUJbl
HOPMaJIbHOr0 1aBJIEHUS.

Onpepenenne K0O3(h(PULNEHTA TPEHUS CKOJIbXKEHUS.

OnpepeneHune XXECTKOCTU NPY)KUHDI.

Onpepenexune padboTbl CUMbl TPEHUS NPU PAaBHOMEPHOM [ABWXEHWM Tena no
rOpM30HTaNIbHOW NOBEPXHOCTW.

10. Onpepenesne padoTbl CUAbI  YNPYroctTi npu nogbéme rpy3a
MCNOJIb30BAHWEM HEMOABUKHOIO U NOABUXHOI0 0J10KOB.

11. U3y4yeHune 3aKOHa COXPAHEHMNS IHEPruun.

MexaHuyeckune KosiedbaHus U BOJHbI.

KonebarenbHoe aBwxeHne. OCHOBHble XapaKTepUCTMKWU KonebaHumin: nepuop,
yactora, amnautyaa. MatemaTuyecKuin U NPYXUHHbIN MasTHUKK. lpeBpalyeHne
3Heprumn npu KonebdaTeNbHOM ABVKEHUW.

3artyxaowme  KonebaHus.  BblHyXpAeHHble  KonebaHus.  Pe3oHaHc.
MexaHuyeckue BOJIHbl. CBOMCTBA MeXaHU4YECKUX BOJIH. [poaonbHbIE U NONepeYHble
BOJIHbI. [UIMHA BOJIHbI U CKOPOCTb €€ pacnpocTpaHeHusi. MexaHuyeckue BOJIHbI B
TBEPAOM Tene, CEeMCMUYECKUE BOJIHbI.

3BYK. 'pOMKOCTb 3BYKa M BbicOTa TOHA. OTpaxeHue 3Byka. UH(pa3Byk u
YyNbTPa3BYyK.

Hemoncrpaynn.

1. HaOniopeHune Koneb6aHui Ten nop AENCTBMEM CWJbl TSDKECTM WU CWUbI
yNpyrocTy.

HabniopeHne Kone6aHU rpy3a Ha HUTU W HA NPYXWHe.

HabniofeHne BbIHYXAEHHbIX KOsIe0aHM 1 pe30HaHca.

PacnpocTpaHeHue NPOAOJIbHbIX U NOMNEpPeYHbIX BOJIH (Ha Moaenn).

HabniopeHne 3aBUCUMOCTYN BbICOTbI 3BYKa OT YaCTOTbI.

AKYyCTUYECKUI PE30HAHC.

JlaboparopHbie paboTsl M OfbITHI.

1. OnpepeneHuve 4actoTbl W nepuoAa KonebdaHMA MaTeMaTU4YECKOro
MasiTHUKa.
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OnpepneneHune 4acToTbl M Nepuoaa KosiedbaHUt NPY>XUHHOI0 MasiTHUKA.

3. WUccnepoBaHue 3aBUCMMOCTM nepuofa KosebaHMA NOABELLEHHOr0 K HUTK

rpy3a ot AJ/INHbI HUTHW.

4. WUccnepoBaHue 3aBMCUMOCTHM nepuoaa Kosie6aHUNA NPY>XMHHOINO0 MasTHMKA

0T Macchbl rpysa.

5. lpoBepka He3aBUCUMOCTV nepuoAa KonedaHW rpy3a, NOABELUEHHOT0 K

HWUTK, OT Macchbl rpysa.
6. OnbITbl, [AEMOHCTPUpYOLLME  3aBUCUMOCTb Mepuopa  KonedaHuwi
NPY>XMHHOI0 MAasiTHUKA OT MAccbl rpy3a N XXECTKOCTU NPYXXMNHbI.
7. U3mepeHue ycKopeHusi CBOOOAHOr0 NafeHus.
INEeKTPOMarHUTHOE NoJsie N 3NEKTPOMarHUTHbIe BOJIHbI.

INeKTPOMarHuTHOe  MnoJse.  JNIEKTPOMArHUTHole  BONHbI.  CBOMCTBA
3NEeKTPOMarHuTHbiX BOJH. Llkana 3nekTpomarHuTHbiX BOJH. Mcnonb3oBaHue
3NEKTPOMAarHUTHbIX BOJIH /19 COTOBOW CBSA3M.

dNeKTpoMarHuTHas npupopa cseta. CKopoctb csBeTa. BonHoBble CBOWCTBA
CBeTa.

Hemoncrpaynn.

1. CBOMCTBA 3N1€KTPOMArHUTHbIX BOJIH.

2. BonHoBble CBOUCTBA CBeETa.

JlaGoparopHbie paboTsl H OfbITHI.

1. W3yyeHne CBOWMCTB 3NEKTPOMArHUTHbIX BOJIH C NOMOLLbI0 MOOWIbLHOrO

TenedoHa.
CBeTOBbIE SIBNIEHUS.

JlyyeBas Mopenb  CBeTa. UcTouHnkn  cBeTa. MpsamonuxeitHoe
pacnpocTpaHeHue cBeta. 3atmeHua ConHua w JlyHol. OTpaxeHue cseta. [lnockoe
3epkKano. 3aKoH OTPaXKeHUs CBeTa.

MpenomneHne cBeta. 3akoH npenomneHus cseta. [lonHoe BHYTPEHHee
oTpaXeHne cBeTa. Mcnonb3oBaHuWe MOJIHOFO BHYTPEHHEro OTPAXEHUS B
ONTUYECKNX CBETOBOAAX.

Jiuuza. Xop nyyen B nmH3e. Ontuyeckas cuctema portoannapara,
MUKpocKona u Teneckona. [nas kak ontuyeckas cucrtema. baumsopykoctb M
[AaJIbHO30PKOCTb.

Pasnoxenue Oenoro cBeta B cnekTp. Onbitbl HbloTOHA. CnoxeHue
CMeKTpabHbIX LBETOB. [lucnepcus ceeTa.

ZHemoncpaynn.

1. MpsamonuHeitHoe pacnpocTpaHeHUe CBeTa.

2. OtpaxeHue cBeTa.



3. MMonyyeHne n3obpaxKeHWin B NIOCKOM, BOrHYTOM M BbINYK/IOM 3epKanax.
4. [penomneHwue cBeTa.
5. OnTMYecKuil CBETOBOL.
6. Xop nyyen B coOMparoLLei nuH3e.
7. Xop nyyeun B paccenBaloLLen JINH3E.
8. MonyyeHune U300pa)KEHMI C NOMOLLLbIO JIUH3.
9. MpuvHuun gencreng hoToannapara, MMKpPOCKONa 1 Teneckona.
10. Mopenb rnasa.
11. Pa3noxeHue 6enoro cBeta B CMEKTp.
12. llonyyeHune 6enoro ceeTa NPy CNOXKEHUU CBETA PasHbIX LIBETOB.
JlaboparopHbie paboTbl M OMNbITHI.
1. WUccnepoBaHue 3aBMCMMOCTHM yrnia OTPaXXEHWUsI CBETOBOro Jiyya OT yrna
napeHus.
2. W3yyeHue xapakTepucTuK n3o0paXkeHnsl npeameTa B NJIOCKOM 3epKane.
3. WccnepoBaHue 3aBUCMMOCTM Yrnia NpesioMNIeHNsl CBETOBOrO Jiyya OT yrna
nafeHns Ha rpaHuLe «BO3AYyX—CTEKNO0».
4. MonyyeHune U300pa)KEHMIN C NOMOLLLIO COOMPAIOLLEN JINH3DI.
OnpepeneHne ()OKYCHOro pacCTOstHUS U ONTUYECKOW CuNbl coOMpaloLLen
NINH3D.
OnbiTbl N0 Pa3/10XXeHUI0 6€10ro cBeTa B CMNEKTP.
OnbITbl MO BOCMPUATUIO LiBETA NPEAMETOB NPU MX HAONIOAEHUM Yepe3
LLBETOBbIE (PUNbLTPbL.
KBaHTOBbIE SIBNEHUS.
OnbiTbl Pe3epoppa v nnaHetrapHas mopenb atoma. Mopeno atoma bopa.
WcnyckaHue u nornoweHue cseta atomom. KBaHTbl. JInHenyatbie CnekTpbl.
PaguoaktuBHocTb. Anbtha, 6eta- U ramma-usnyyeHus. CTpoeHne aToOMHOro
appa. HyknoHHas wmopenb artomHoro saapa. Wsotonbl. PaguMoakTuUBHbIE
npespaiueHus. lMepuoa nonypacnaga aTOMHbIX siaep.
finepHble peakuun. 3aKOHbl COXPaHEHMsi 3apsiAOBOr0 M MaccoBOro 4ucen.
JHeprus cBsiI3W aTOMHbIX sipgep. CBA3b Maccbl U 3Hepruu. Peakuum cuHTE3a M
penexus aaep. UctouHuku aHeprum ConHua n 38é3Aa.
finepHas 3HepreTvMka. J[leNCTBMSI PaAMOAKTMBHbLIX W3JIyYEHUA HA XKMUBbIE
OpPraHu3Mmbl.
AemoHcTpaynn.
1. CnekTpbl U3NY4EHNS N NOrJOLLEHUS.
2. CnekTpbl pasnuyHbIX rasos.
3. CnexTp Bopopopaa.



4. HabniopeHue TpekoB B Kamepe BuabcoHa.

5. PaboTa CYETYMKA UOHMIUPYIOLLMX N3NTYYEHNIA.

6. Perucrpauus usny4yeHus npupoaHbIX MUHEPanoB v NPOAYKTOB.

JlaboparopHbie paboTsl H ONbITSI.

1. HabGniopeHue cNAOLHBIX U IMHEWYATbIX CMIEKTPOB U3JTYYEHUSI.

2. WUccnepoBaHue TPEKOB: U3MEPEHME 3HEPrMM 4acTuubl MO TOPMO3HOMY

nyTu (no potorpacuam).

3. W3mepeHue pagnoakTMBHOro hoHa.

MoBTOpUTENBHO-0000LLAIOLLUIA MOAY b,

MoBTOPUTENBbHO-0000LLAIOWLMIA MOAYb NPEAHA3HAYEH IS CUCTEMaTM3aLum
1 0000L1EHUA NPpeaAMETHOr0 COAepXXaHusl U ONnbiTa AEATENIbHOCTH, NPUOOPETEHHOIO
npn M3yyYyeHUW BCero Kypca (u3vKu, a TakxKe ANs NOArOTOBKM K OCHOBHOMY
rocyfapCTBEHHOMY 3K3aMeHy no (hu3uke pans o0y4aloMUXCs, BbIOPaBLUMX 3TOT
y4yeOHbIN npeamer.

Mpu n3y4yeHUn JAHHOr0 MOAYNA Peann3yloTCs U CUCTEeMATU3NPYIOTCS BUAbI
[eATENIbHOCTN, HA OCHOBE KOTOPbIX 00ecne4yuBaeTcsl AOCTUKEHUE NPeAMETHbIX U
MEeTanpeaMeTHbIX  MJaHUpPYyemblX  pe3ynbTatoB  00yyeHus, copmupyercs
€CTeCTBEHHOHAay4yHasi rPamMOTHOCTb: OCBOEHME Hay4yHbIX METOA0B MCCNeA0BaHUS
SIBNIEHUA NPUPoOAbl U TEXHWUKWU, OBNAfieHNE YMEHUSIMU OO0BSCHATb (hu3nyeckue
SIBJIeHUs, NPUMEHAS MNONYYEHHble 3HaHWSA, pewaTb 3ajaynw, B TOM uucne
KayeCTBEHHbIE U 3KCNEPUMEHTabHbIE.

MpvHUMNManbHO AEATENbHOCTHLIN XapakTep AAHHOr0 paspaena peanuayetcs
3a CYET TOro, 4Tto oOOyyawowmecss BbINONHAKT 3aAaHNS, B KOTOPbIX UM
npepnaraercs:

Ha OCHOBE MOJIYYEHHbIX 3HAaHWUW pacno3HaBaTb WM HAYYHO OODBSACHATb
thn3nyeckue sBNEHUS B OKPYXKAIoLLLE NPUPOAE U NOBCEAHEBHOW XXU3HM;

MCNO0JIb30BaTh Hay4YyHble METOAbI UCCNEA0BaHUA (PN3NYECKUX SIBIEHNIA, B TOM
yucne ANa NPOBEPKU rMnoTe3 n Nosiy4yeHns TeopeTu4ecKux BbiBOLOB;

00bSICHSITb Hay4Hble OCHOBbI Haubonee BaXKHbIX AOCTUXXEHUA COBPEMEHHbIX
TEXHONOrun, Hanpumep, NPaKTUYECKOro UCMOJIb30BAHNS Pa3/IMYHbIX UCTOYHUKOB
3HepruM Ha OCHOBE 3aKOHA NpeBpalleHVss U COXPaHEHWUs BCEX M3BECTHbIX BUAOB
3Heprum.

Kaxpas M3 TeM [aHHOrO MOAYNS BKJOYAET 3KCMNepuMeHTasNbHoe
uccnepoBaHvme oooobwarowero xapakrtepa. Moaynb 3aBepliaeTcs NpoOBeAEeHMEM
ANarHoCTMYECKOW M OLLeHOYHOU PaboTbl 32 KypC OCHOBHOr0 00LLero 00pa3oBaHus.



NNAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI M0 ®U3WUKE HA YPOBHE
OCHOBHOI'0 OBLLLET'0 OBPA30BAHMUA

U3yyeHne hu3MKN Ha ypoBHe OCHOBHOro 00LLEro 00pa3oBaHUA HaNpPaBJIEHO
Ha [OCTWXEHWEe JINYHOCTHbIX, METanpeAMETHbBIX U NPEAMETHbIX 00pa3oBaTeNbHbIX
pe3ynbTarTos.

B pesynbtaTte udyyeHus (ou3MKu Ha ypoBHe OCHOBHOro o0LLero o6pasoBaHus
y oGyvatowerocss 6yayT cchopmmpoBaHbl Creaylowme IMYHOCTHbIE pe3ynibTaTtbl B
yacTu:
1) naTpPUOTNYECKOro BOCNMTAHUS:
- NposiBNIeHWEe WHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSSHUIO POCCUICKOW
thn3nyeckon HayKm;
- LLEHHOCTHOE OTHOLUEHME K AOCTM)KEHMSIM POCCMICKMNX YYEHBIX-(IU3NKOB;
2) rpaXpaHcKoro U AYXoBHO-HPABCTBEHHOr0 BOCMUTAHUS:
- TOTOBHOCTb K aKTMBHOMY Y4acTuUI0 B 00CY)XXAEHWN O0OLLECTBEHHO 3HAYMMbIX W
3TUYECKUX NpPOo06JIEM, CBS3aHHbIX C MPAKTUHECKUM NPUMEHEHWEM JAOCTMKEHMNIA
u3nKu;
- 0CO3HaHWEe BAXHOCTM MOpPAJIbHO-3TUYECKUX MPUHLMNOB B [AEATENIbHOCTU
YYEHOro;
3) 3CTEeTNYeCcKOro BOCNUTAHUS:
- BOCMpUSATME 3CTETUYECKUX KayecTB (PU3NYECKON HayKu: eé rapMOHMYHOro
NOCTPOEHMS, CTPOrOCTH, TOYHOCTU, JTAKOHNYHOCTH;
4) LUEHHOCTN HAaY4YHOr0 NO3HAHMS:
- 0CO3HaHME LIEHHOCTU (hM3NYECKON HAYKN KaK MOLLHOr0 UHCTPYMEHTa NO3HaHuS
MUpPa, 0CHOBbI Pa3BUTNSA TEXHOJIOMMIA, BaXXHEWULLE COCTABNAIOLWLEA KYNbTYpbl;
- pa3BUTUE HayyHOW JNOO0O3HATENbHOCTW, WHTEpeca K WCCNeaoBaTeslbCKOM
LNEeATENIbHOCTY;
5) chopmupoBaHUa KynbTypbl 340p0BbS U IMOLMOHANbLHOrO 61arononyyus:
- 0CO3HaHWe LeHHOCTM Oe3onacHoro o0Opa3a MW3HM B COBPEMEHHOM
TEXHONOrMYECKOM Mupe, BaXKHOCTM npaBun 0e30MacHOr0 noBeAeHUs Ha
TPaHCNOPTEe, HA AOpPOrax, C 3NEKTPUYECKUM U TennoBbiM 000pyAOBaHWEM B
LAOMALLHKX YC/IOBUSX;
- chopMUPOBAHHOCTb HaBbIKa pechyIeKCHK, NPU3HaAHUE CBOEro NpaBa Ha OLIMOKY U
TaKOro )<e npasa y Apyroro 4Yes0BeKa;
6) TPyaoBOro BOCNUTAHUS:
aKTUBHOE Yy4YyacTUe B peLIeHMM MNPaKTUYEeCKMX 3aAay (B pamkKax CembM,
oOpa3oBaTesIbHOW OpraHu3auuKn, ropopa, Kpas) TEXHONOrMYECKOW N COoLManbHOW
HanpPaBJIEHHOCTH, TPEOYIOLWUX B TOM YuUC/IE U (DU3NYECKNX 3HAHWN;



- UHTEPEC K NPAKTUYECKOMY M3y4eHuIo npodeccuin, CB3aHHbIX ¢ (h3NKOW;

7) 3K0JI0rM4ecKoro BOCMMTaHWS:

- OpMEHTaLMSA Ha NpuMeHeHue (hM3nYecKnX 3HaHN AN peLleHus 3aaay B 06nacTu
OKpy)Xaiowien cpenbl, NMIAHUPOBAHMS MOCTYNKOB W OLEHKUM WX BO3MOXKHbIX
nocneacTBUNA ANS OKPY)KatoLen cpeabl;

- 0CO3HaHMe rnobGanbHOro Xxapakrepa 3KO0JIOrMYECKUX npodnem M nyten ux
peLleHus;

8) apanTauum K U3MEeHSIIOLMMCS YCI0BMSIM COLMAIbHOW U NPUPOAHON cpeabl:

- NOTpeOHOCTb BO B3aUMOAENCTBMU NPU BbINOJIHEHUM UCCNEA0BAaHUA N NPOEKTOB
thnanyeckon HanpaBNEeHHOCTU, OTKPLITOCTb OMbITY N 3HAHMSIM APYIUX;

- NOBbILIEHNE YPOBHSA CBOEW KOMMNETEHTHOCTM Yepe3 NPaKTUYECKYH AeATENIbHOCTD;
- noTpedHOCTb B (hOPMUPOBAHWUM HOBbLIX 3HAHWWA, B TOM uyucne ¢opmynmpoBaTb
naeu, NOHNATHUS, TMNOTe3bl 0 (PU3NYECKNX 00BEKTAX U SABJIEHUSX;

- 0CO3HaHuWe AeunuUUTOB COOCTBEHHbIX 3HAHMA U KOMMETEHTHOcTeW B o0nacTtu
hu3nKu;

- NNITAHUPOBaHNE CBOET0 Pa3BUTNS B NPMOOPETEHUN HOBbIX (PU3NYECKUX 3HAHUIA;

- CTPEeMJIeHWe aHanu3upoBaTb W BbiSIBNSATb B3aMMOCBSI3W NpUpPoAbl, obLiecTsa u
39KOHOMMKM, B TOM YUCJIE C UCNOJIb30BAHUEM (PU3NYECKNX 3HAHUNMA;

- OLLeHKa CBOMX AEMCTBUIN C YYETOM BJIUSIHWS HA OKPYXXaIOLLYI0 cpeay, BO3MOXXHbIX
rno6anbHbIX NOCNEACTBUN.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbtate 0CBOEHUS nporpammbl N0 (PU3UKe Ha YPOBHE OCHOBHOIO
obwero obpasoBaHus y obyyaroweroca oyayt cchopMmupoBaHbl MeTanpeaMeTHbIe
pe3ynbTaTtbl, BK/IOYAOLWNE NO3HABaTENIbHblE YHUBEPCAJIbHbIE Y4eOHbIE AEUCTBUS,
KOMMYHUKATMBHbIE  YHMBEpCaibHble  y4yeOHble  [AEUCTBUSA, PerynsiTuBHbie
YHMBEpCabHble Y4eOHbIe fENCTBUS.

NosHaBaTenbHble yHUBEPCAJIbHbIE Yy4eOHbIEe AeNCTBUS

ba3oBbie 1oOruyeckne AencTBus:
e BbLIIBSITb W XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN O00LEKTOB
(aBnexun);
e YCTaHaBNMBATb CYLLECTBEHHbIW NPU3HAK Knaccuukaumm, OCHOBaHUS Ans
0000LLEHNS U CPABHEHUS,



BbISIBNINTb 3aKOHOMEPHOCTU WM MNPOTMBOPEYMS B PaccMaTPUBaEMbIX
(hbaktax, [AaHHbIX WU HAONIOAEHMSIX, OTHOCAWMXCS K (PU3NYECKUM
SIBNIEHUSAM;

BbISIBNIATb NMPUYNHHO-CNIEACTBEHHbIE CBA3U NPU M3Y4EeHMU (PU3NYECKUX
SIBNIEHUN U NPOLIECCOB, AENaTh BbIBOAbI C MCMONb30BAaHUEM AEAYKTUBHBIX
M MHOYKTUBHBIX YMO3aKJIl0YEHMW, BbiABUraTb rUnNoTe3bl 0 B3auUMOCBA3SX
(hU3NYecKnX BeINYMH;

CamMOCTOATENIbHO BblOMpaTb cnocod pelweHnss y4yeOHOW HU3NYECKOM
3aiayn (CpaBHEHME HECKOJIbKUX BapuaHTOB peLueHusl, BbiIOOp Haubonee
NOAXOASLIEro ¢ Y46TOM CaMOCTOSITENIbHO BbIAENEHHBIX KPUTEPUEB).

ba3oBble uccnepnoBaTeNbcKue AeUCTBUS:

MCNoNb30BaTh BOMNPOCHI KaK UCCIIeA0BaTE/IbCKUA UHCTPYMEHT NO3HAHUS;
NPOBOAUTb NO CaMOCTOSITE/IbHO COCTABJIEHHOMY MJ1aHY OMbIT, HECJI0XHbIN
(hmsnyeckun IKCNEPUMEHT, HeOoNblIOE wuccneaoBaHue (u3nN4ecKoro
SIBJIEHUS;

OUEHMBaTb HAa MNPUMEHMMOCTb W  [AOCTOBEPHOCTb  UH(OpPMaLMIO,
NONYYEHHYIO B X0[1€ NCCNEA0BAHUS UM IKCMEPUMEHTA;

camocToATeNIbHO hopmynupoBaTh 0000LLEHNS U BbIBOAbI N0 pe3ynbTaTam
NpoBeAEHHOro HabNIAEHNS, ONbITA, UCCNIEA0BAHUS;

NPOrHO3vMpoBaTb BO3MOXHOE fAanbHelwee pa3BuTMe  (PU3NYECKUX
NpoLEeCCOB, a TAKXXe BbIABMraTb NPEANOI0XKEHUS 00 UX pa3BMTUMN B HOBbIX
YC/I0BUSIX U KOHTEKCTAaX.

Pa6ota ¢ uHgopmaument:

NPUMEHATb Pa3NIN4Hble METOAbI, UHCTPYMEHTbI U 3anpocbl NPY NOMCKEe U
otoope WHGoOpmMauMn WM AAHHLIX C YYETOM NpPeAsIoXKEHHON Yy4yeOHOM
thu3nyeckon 3apauu;

aHanu3upoBaTb, CUCTEMATU3NUPOBATb U MHTEPNPETUPOBaTb MH(HOPMAaLMIO
pa3nuyHbIX BUAOB U (hOPM NpefCcTaBNEHuUS,

CamMOCTOATENIbHO  BbIOMpaTb oONTUManbHyl0 (opmy npeacTaBneHUs
MHOpMauUMM UM WUTIOCTPUPOBATh pellaemble 3afaun  HeCN0XXHbIMU
cXemamu, guarpammamu, UHOW rpacpmkon U X KOMOMHaLMAMMN.

KoMMyHUKaTUBHbIE YHUBEPCanbHble y4eOHble feNCTBUS:

B Xxofe o0cyxaeHus yyeOGHOro martepuana, pe3ynbraTtoB J1abopaTOPHbIX
paboT U NPOEKTOB 3aAaBaThb BOMPOCHI MO CyLeCTBY 00Cy)XXAaeMoON TEMbl U
BbICKa3biBaTb MAEN, HaLeNIeHHble HAa pelleHue 3afaun v nopaepXxaHve
Onaro)enaTtenbHOCTN 00LLEHNS;



COMOCTaBNSATb CBOM CYXAEHUS C CYXAEHUSMU [APYrux Y4aCTHUKOB
avanora, 00Hapy)XuBaTb pasfinyme n CX0ACTBO NO3ULNIA;

BbIPa)XaTb CBOI0 TOYKY 3PEHMS B YCTHbIX U MUCbMEHHbIX TEKCTAX;
nyoNNYHO NpeAcTaBNATb Pe3ynbTaThbl BbIMOIHEHHOr0 (PU3NYECKOro OnbiTa
(skcnepumeHTa, uccnenoBaHus, NPOEKTa);

NOHMMATb WU UCNOJIb30BATb NPEUMYLLECTBA KOMAHAHOW N UHAUBUAYAJIbHOMW
pa6oTbl NpY peLueHNN KOHKPETHON (hu3nyeckon npoodnembi;

NPUHMMATDL LieSIM COBMECTHOW AESTeNIbHOCTU, OPraHU3oBbIBaTb AENCTBUS
no eé p[OCTMXEHWIO: pacnpepsensite ponu, 006CyXAaTb NPOLECCbl W
pe3ynbTaTbl COBMECTHON paboTbl, 0000L1aTh MHEHUS HECKOJIbKUX NI0AEN;
BbINOJIHATb CBOK 4YacTb pab0oTbl, AOCTUrasi KAYECTBEHHOro pe3ynbTara no
CBOEMY HanpaBneHWU0 U KOOPANHMPYS CBOU AENCTBUS C APYrUMU YiEHaMU
KOMaHAbl;

OLlEHMBAaTb KayeCcTBO CBOEro BKJjiafa B 00OWMA NPOAYKT MO KPUTEpUaM,
CamMoCTOATE/IbHO ChOPMYNIMPOBAHHBIM Y4ACTHUKAMU B3aMMOAENCTBUS.

PerynsiTuBHble yHUBepcanbHble y4eOHble AeCTBUS

CamoopraHu3aums:

BbISIBNIATb NP006JIEMbl B XXU3HEHHbIX M Y4eOHbIX CUTyaumsax, Tpeoyowmx
NS peweHns husnyecKnx 3HaHuim;

OPVMEHTUPOBATbCA B  Pa3fIMYHbIX MNOAXOAAX MPUHATUA  PeLUeHUI
(vHomBupyanbHoe, NPUHATWE peELIEHWs B rpynne, NPUHSATUE PeELUeHUN
rpynnom);

CaMOCTOSITE/IbHO COCTaBASITb aNroOpuTM pelleHus (PU3NYECKONW 3apaum
WM N1aHA UCCNIEA0BAHNS C YYETOM MMEIOLLIUXCS PECYPCOB N COOCTBEHHDIX
BO3MOXXHOCTEN, aprymeHTUpPOBaTh NpeJiaraeémMble BapuaHTbl PELLEHNI;
faenatb BbiOOp M OpaTb OTBETCTBEHHOCTb 3a PELUEHME.

CaMOKOHTPONb, 3MOLMOHANbHbIA UHTENEKT:

[laBaTb af,eKBaTHYIO OLEHKY CMTyaLuu U npeanaratb NnaH eé N3MeHeHus;
O0bACHATL  MPUYUHBI  AOCTVMKEHUS  (HeQOCTMKEHUs) pes3ynbTaToB
[eATeNbHOCTHN, AaBaTh OLEHKY NPUOOPETEHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B AEATENbHOCTb (B TOM YMCNE B XOA BbINOJIHEHUS
(hmanyeckoro uccnenoBaHMss WM MPOEKTa) HA OCHOBE HOBbIX
00CTOATENbCTB, W3MEHMBLUMXCS CMUTYaUuid, YCTAHOBJIEHHbIX OLUMOOK,
BO3HUKLUUX TPYAHOCTEN;

OL,eHMBaTb COOTBETCTBUE pe3ynbTaTa LieNiv U YCIIoBUAM;



CTaBUTb ce0sl Ha MECTO APYroro YeJI0BEKa B X0/ CNopa UM ANCKYCCUM Ha
HayyHyI0 TEMY, NOHUMAaTb MOTUBbI, HAMEPEHUS 1 NIOTUKY APYroro;
npu3HaBaTb CBOE NPaBo Ha OWMOKY Npy peleHun hu3nyeckux 3afay unm
B YTBEPXAEHNAX HA Hay4YHble TEMbl U TAKOE XKe NpaBo ApYroro.

NMPEAMETHBIE PE3YJIbTATDI

K KoHLy 006y4yeHus B 7 Knacce npeAMeTHble pe3ynbTaTbl Ha 6a30BOM ypOBHE
A0JDKHBI 0TPaXKaTb CCHOPMUPOBAHHOCTb Y 00YYaLOLLMXCA YMEHWIA:

MCnonb30BaTh MOHATUA:  (PM3NYECKME M XMMUYECKMe  SIBJIeHMS,
HabnoaeHue, 3KCNEpUMEHT, MOfAesb, runoTesa, eauHuUbl (OU3NYECKUX
BEJINYUH, aTOM, MOJNIeKyna, arperatHble COCTOSIHUA BeluecTBa (TBEpAoe,
XNaKoe, rasoo0pa3Hoe), MeXaHW4YecKoe [ABMXKEHWe (paBHOMEpPHOe,
HepaBHOMEpPHOE, NPSAMOJIMHENHOE), TPAEKTOpUs, pPaBHOAENCTBYIOLLAS
cuna, pecdopmaums (ynpyras, naacTuyeckas), HeBecOMOCTb,
cooOLyaromecs cocyabl;

pasnuyatb aiBneHus (anddysusa, Tennosoe ABMKEHUE YaCTUL, BeLLECTBa,
paBHOMEpHOe  ABWXKEHWe, HepaBHOMEpPHOe [ABWXKEHMe, WHepuwms,
B3aMMOAENCTBME TesN, paBHOBECME TBEPAbIX TeN C 3aKPennéHHON OCblo
BpalleHnsi, nepepaya pAaBJIeHUs TBEPAbIMM Tenamu, XUAKOCTAMU W
razamu, armocepHoe paBneHue, njaBaHWe Ten, npeBpalleHus
MEXaHMYeCKOW 3HEeprun) no OMMCaHMI0 UX XapaKTEpPHbIX CBOWCTB M Ha
OCHOBE OMbITOB, AEMOHCTPUPYIOLMX AaHHOE (PM3NYECKOoe SIBJIEHUE,;
pacno3HaBaTb MPOSB/IEHWE WU3YYEHHbIX (PU3NYECKNX SBNEHMA B
OKpyXaiowem Mmupe, B TOM uucne usuyeckue SiIBNIeHUS B npupopae:
npumepbl ABMXEHUS C Pa3/IMYHbIMM CKOPOCTSIMU B XXUBOW U HEXNBOW
npupope, AOEACTBME CWNbl TPEHWS B NPUPOAE WU TEXHUKE, BJUSIHUE
atmoc()epHOro AaBNEHNSI HA XKMBOW OpraHn3Mm, naaBaHue pbid, pbiyaru B
Tene yenoseKka, Npyu 3TOM NEepeBOAUTb NPAKTUYECKYI0 3afayy B y4eOHylo,
BbIAENATb CYLLECTBEHHbIE CBOUCTBA (MPU3HAKMN) (PM3NYECKUX SBJIEHUN;
OnMncbiBaTb U3Y4YEHHbIE CBOMNCTBA TEN M (DU3NYECKUE SIBJIEHMS,, UCNONb3YS
thuanueckue BennuMHbl (Macca, 00bEM, MIOTHOCTb BELLECTBA, BpPeMS,
nyTb, CKOPOCTb, CPEAHSAS CKOPOCTb, CUJAa YyNpyrocTn, cuna TSXKecTn, Bec
Tena, cuna TpeHus,, pasneHue (TBEPAOro Tena, MWUAKOCTW, rasa),
BbITAJIKMBAIOLLAA CUNa, MexaHnyeckass padboTa, MOLLHOCTb, ME4Y0 CWJbl,
MOMEHT CWiabl, KO3()(MUMEHT nONesHoro pAenucTBMS MEXaHM3MOB,
KUHETMYECKass M MNOTEHUuMaNbHas 3Heprus), NpuU ONUCaHUM NPaBWUJIbHO
TpakToBaTb (PU3NYECKUA CMbBICT  UCMOJIb3YEMbIX  BEJINYMH,  UX



0003Ha4YeHNs1 M eauMHULbl (PU3NYECKMX BENIMYMH, HaxXopauTb (hOpMybl,
cBf3blBalOLWMe AAHHYI0 (DU3NYECKYI0 BENIMYUHY C APYrMMHU BeJIUYMHAMMU,
CTPOUTb rpamKn N3y4YeHHbIX 3aBUCMMOCTEN (DU3NYECKUX BESINYUH;
XapakTepu3oBaTb CBOMCTBA TeJs, (hu3nyeckue SBNEHUS W MNPOLECCHI,
ncnonb3ys nNpaBunaa CNOXEHWS cun (BAONb OAHON NPsiMOK), 3aKOH lyKa,
3akoH llackang, 3aKoH Apxumepna, npaBuio paBHoBecusl pblyara (6n10ka),
«30/10TO€ NPaBWI0» MEXaHUKKN, 3aKOH COXPAHEHUS MeXaHN4YeCKoW
3HepruM, npuM 3TOM p[asBaTh CJOBECHYI0 (DOPMY/IMPOBKY 3aKOHa M
3anucbiBaTh €ro MaTemMaTu4eckoe BbipaXkeHue;

00bACHATL (hn3nyeckue IBIEHNS, NPOLLECCbl U CBOUCTBA TEJ1, B TOM YuUcChne
M B KOHTEKCTEe CUTyauuMn npaKTUKOOPUEHTUPOBAHHOIO Xapakrtepa:
BbISIBNSITb NPUYUHHO-CNIEACTBEHHbIE CBSA3U, CTPOMTb 00bSICHEHUEe U3 1-2
NOrMYecKnX LaroB ¢ onopon Ha 1—2 M3y4yeHHbIX CBOMCTBA (PU3NYECKMNX
SIBNIEHNIA, (hU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pewatb pacyéTHble 3apayn B 1-2 pNencTBUS,, WUCMONb3YS 3aKOHblI U
thopmynbl, cBa3biBaowme (pu3nyeckue BENNYMHDLI: HA OCHOBE aHanu3a
YyCN0BMS 3aAa4M 3anuUCbiBaTb KPaTKoe ycnoBue, NOACTaBAATb (hU3NYecKue
BEe/IYUHbI B (hOpMynbl U NPOBOAWUTb Pacy€Tbl, HAXOAUTb CNPaBOYHbIE
[laHHble, He00XoAUMbIE ANSl pelleHus 3aaay, OLEeHVMBATb PeasIMCTUYHOCTD
nony4eHHoN (hn3n4yeckKon BesIMYUHDI;

pacno3HaBaTtb MNpPo06JIeMbl, KOTOPble MOXHO PEWNUTb NPU  MOMOLLU
thu3nyeckux MeToooB, B  ONUCAHMM  UCCNEQOBAHUS  BbIAENATb
nposepsieMoe npeanonoXeHue (rvunoteasy), pasnuyatb n
MHTEPNPeTUPOBATb MNONYYEHHbIA PE3yNbTaT, HaXOAUTb OWMOKM B Xopae
onbITa, Aenatb BbIBOAbI MO €ro pe3ynbTaTam,;

NpoBOAWUTb ONbITbl MO HAONOAEHMIO (PU3NYECKUX SBIEHUA WK
thusnyeckunx CBOMWCTB Ten: ¢opmynuposartb nposepsieMbie
NpeanosioXXeHusa, coompaTb YCTAHOBKY M3 NPEAJSIOKEHHOro 000pyA0BaHuS,
3anucbiBaTh X0p, onbiTa U hopMmynupoBaTb BbIBOADI;

BbINONIHATL MPSAAMbIE M3MEPEHUs1 PacCTOSSHUA, BPEMEHM, Maccbl Tena,
o0béma, cunbl M TemnepaTtypbl C WCMOJIb30BaHMEM aHANOroBbiX W
uncpoBbiX nNpuOOPOB, 3anncbiBaTb MOKa3aHMs NPUOOPOB C YYETOM
3a/1laHHON a0COMIOTHON NOrPeLIHOCTN U3MEPEHUN;

NpPoBOAMUTb UCC/IEA0BAHNE 3aBMCMMOCTN OAHON (PM3NYECKON BENINYNHDI OT
APYron C MCNoNb30BaHUEM MPSIMbIX M3MEPEHWN (3aBMCMMOCTH MNYTH
PaBHOMEPHO [OBMXKYLUErocs Tena OT BPEMEHM [ABWXEHUS Tena, Cwibl
TPEHUS CKOMbXXEHUS 0T Beca Tena, KayecTBa 00pabOTKM NOBEPXHOCTEN Ten



M HE3aBUCVMMOCTM CUJIbl TPEHUS OT NJIOLLAAN CONPUKOCHOBEHUS TE, CUJbl
ynpyrocTu OT YAJMHEHUS NPYXWHbl, BbITaNKUBAOLWEN CUMbl OT 00bEMA
NOrpy>XEHHON YacTn Tena M OT NJIOTHOCTW XUAKOCTH, eé He3aBUCUMOCTU
OT NJIOTHOCTU Tena, OT rNyOMHbI, HA KOTOPYIO MOrpy)>XeHo Teno, YyC/0BUA
nnaBaHNS Ten, YC/I0BMA paBHOBecUs1 pblyara U 0JI0KOB), y4acTBoBaTh B
NAaHUPOBaHMM  Y4eOHOro UCCNEeAOBaHUA, COOMpaTb YCTAHOBKY W
BbIMOJIHATD U3MEPEHUS, cnepys NPEeaNoKEeHHOMY nnaHy, (DUKCMpoBaTb
pe3ynbTatbl NONYYEHHOW 3aBMCMMOCTM (DM3NYECKUX BENMYMH B BUAae
NPefIOKEHHbIX Tabnuw, U rpachmkoB, Aenatb BbiBOAbI N0 pe3ynbTaTam
MccneaoBaHus;

NPOBOAUTb KOCBEHHble W3MepeHus (PU3NYECKMX BENNYMH (MNIOTHOCTD
BEWECTBA XWAKOCTM W TBEPAOro Tena, CuNa TPEHUS CKOMbXXEHUS,
[laBNeHWe BO3AyXa, BbiTaNKUBaWOWAs CUNa, [AEUCTBYHOWAs Ha
NOrpyXXEHHOE B XWAKOCTb Teno, KO03(h(UUUEHT mnoNe3HOro AenucTBus
NPOCTbIX MEXaHU3MOB), cneays MNPeANOXKEHHOW MHCTPYKUUW: npu
BbINOJIHEHUA WU3MEPEHMA COOMpPaTb 3KCMEPUMEHTANbHYI0 YCTAaHOBKY M
BbIYUCAATb 3HAYEHNE UICKOMOW BEJINYUHDI;

coodnopatb NpaBuaa TeXHMKKU 6e30nacHOCTM npu padoTte ¢ 1abOPaTOPHLIM
obopynoBaHuem;

yKa3biBaTb MPUHUMNbI AEACTBMS NPUOOPOB M TEXHWUYECKUX YCTPOMCTB:
BECbl, TEPMOMETP, AWHAMOMETp, cooOLialowmecs cocyabl, OapomeTp,
pblyar, NOABVXHbLIA U HENOABWXHbIN 0/10K, HAKNTIOHHASA NJIOCKOCTb;
XapakTepu3oBaTb NpPUHUMNbI  AEACTBUA  W3YYEHHbIX npubopoB U
TeXHUYECKUX YCTPOMCTB C OMOPOM Ha MX onucaHuss (B TOM 4MChe:
NOALIMNHUKKA, YCTPOMCTBO BOAONPOBOAA, TrUAPABIIMYECKMA npecc,
MaHOMETp, BbICOTOMEp, NOPLUHEBOW HACOC, apeoMeTp), UCNOMb3ys 3HAHUS
0 cBOMCTBaX (hU3NYECKUX SIBNIEHUNA M HeoOXoaumble (pM3nyecKne 3aKOHbI
M 3aKOHOMEPHOCTHY;

npuBoAUTb  Npumepbl  (HaxoauTb  UMHGOpMauMild 0  nNpumepax)
NPaKTUYECKOro WCNONb30BaHUA (PM3NYECKUX 3HAHWA B NOBCEAHEBHOW
XU3HU ons obecnevyeHuss Ge3onacHOCTU nNpu oOpalleHMn ¢ npuéopammn u
TeXHUYECKUMU YCTPOMCTBAMMU, COXPaHEHUS! 340POBbS U COONIOAEHNS HOPM
3KO0JIOrM4YecKOoro NoBeiCHNS B OKPYXXaloLLen cpeae;

OCYWEeCTBNATb OTOOP MCTOYHMKOB UH(opmaumn B WHTepHeTe B
COOTBETCTBMM C 3af,aHHBIM NMOMCKOBbIM 3anNpoCOM, Ha 0CHOBE UMEIOLLMXCS
3HaHMA W nNYTEM CpPaBHEHUSI Pa3/IMYHbIX WCTOYHWKOB BbIAENSATb



MHOpMaLUUIO, KOTOpasi SIBASIETCA NPOTUBOPEYMBOW WM MOXKET ObITb
He10CTOBEPHOM;

MCNO0JIb30BaTb NPN BbINOJIHEHUWM YYEOHbIX 3a4aHMA HAYYHO-NONYNSIPHYIO
nutepatypy (OU3NYECKOro COAEpXaHus, ChpaBOYHble MaTepuanbl,
pecypcbl ceTn UHTEpHET, BNapeTb NPMEMaMN KOHCNEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus MH(OPMALMKU N3 OAHOU 3HAKOBOW CUCTEMbI B APYIYIO;
co3aaBaTb COOCTBEHHblE KPAaTKMEe NUCbMEHHblE W YCTHbIE COOOLLEHUS Ha
O0CHOBE 2—3 MCTOYHUKOB UH(hopMauumn (hrM3nMyeckoro copepXxaHus, B TOM
yucne nyonuMyHo Aenatb KpaTkue COOOLLEHUA O pe3ynbTaTtax MPOEKTOoB
WM y4yeOHbIX uWccnepoBaHUW, NpU  3TOM TrPaMOTHO WUCMOJSIb30BAaTb
M3YYEHHbIW MNOHATMAHBLIA annapat Kypca (PU3UKK, CONPOBOXAATb
BbICTYM/IEHWE Npe3eHTauunen;

Npn BbINOJSIHEHUM YYEOHbIX NPOEKTOB M WUCC/EAO0BAHWIA pacnpepensitb
00513aHHOCTM B rpynne B COOTBETCTBUM C MNOCTaBJIEHHbIMW 3afavyamm,
cneguTb 3a BbLINOJIHEHWEM MJ1aHA [EWCTBUW, aAEKBAaTHO OLEHMBATb
COOCTBEHHbIN BKNajg B  [AEeATENbHOCTb  TPynnbl,  BbICTPauMBaThb
KOMMYHUKaTMBHOE B3aUMOLENCTBME, YYNTbIBAs MHEHWUE OKPYXKaIOLLUX.

K KoHLy 00y4yeHus B 8 Knacce npeAMeTHble pe3ynbTaTbl Ha 6a30BOM ypOBHE
A0JDKHBI 0TPaXKaTb CCHOPMUPOBAHHOCTb Y 00YYaLOLLMXCA YMEHWIA:

MCNONb30BaTh NOHATMS: Macca U pasMmepbl MONEKYI, TENJI0BOE ABMKEHUE
aTomMoB M MONEKYJ, arperaTtHble COCTOSIHUSI BeLLEeCTBa, KPUCTaJ/INYeCcKne
N amopdHble Tena, HacbILWEHHbIW U HEHACLIWEHHbIN Nap, BNAXHOCTb
BO3AyXa, TeMmnepaTypa, BHYTPEHHAS 3HEpPrusi, TEnJoBOW ABUraTesb,
3N1eMEHTaPHbIA ANEKTPUYECKUIN 3apsd, INEKTPUYECKOE None, NPOBOAHUKK
N AU3NIEKTPUKKN, NOCTOSAHHBIN 3JIEKTPUYECKUIA TOK, MarHMTHOE NOJIE;
pa3nuyatbh fiBNeHWs (TENJoBoe pacluMpeHue W cxartue, Tennonepeaava,
TennoBoe paBHOBecWe, CMaYyMBaHue, KanunnsipHbie SIBJIEHUS, UCnapeHue,
KOHAEHCAUMSA, NnaBneHue, Kpuctainusauus (oTBepaeBaHME), KUMEHue,
Tensionepepava (TennonpoBOAHOCTD, KOHBEKLMS, N3ny4yeHue),
3NeKTPU3aumsa Ten, B3aumMoaencTeme 3apaaoB, AEUCTBUS ANEKTPUYECKOro
TOKa, KOpPOTKOE 3aMblKaHue, B3auMOAEACTBME MAarHUTOB, AEUCTBME
MarHUTHOro Nossi Ha NPOBOAHMK C TOKOM, 3JIEKTPOMArHMTHas MHAYKLUMS)
N0 OMWCAHMIO WX XapaKTepHblX CBOWCTB W Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX AaHHOE (hU3NYECKOoe SIBJIEHUE;

pacno3HaBaTb MNpPoOsIBJIEHWE W3YYEHHbIX (IU3UYECKNUX SIBJIEHUA B
OKpyXatowem Mupe, B TOM uyucne (uU3N4Yeckue SIBJIEHUA B npupopae:
NOBEPXHOCTHOE HATSHIKEHWE W KanwnnspHbole SBNEHUS B npupoae,



Kpuctannol B npupoae, wusnyyeHume ConHua, 3amep3aHue BOLOEMOB,
MoOpCKue 0pu3bl, 00pa3oBaHue pochbl, TYMaHa, UHes, CHera, 3JIeKTpU4YeckKmne
fIB/IeHUa B aTtmocdepe, 3/IEKTPUYECTBO XKMUBbIX OPraHU3mMoB, MarHuTHoe
none 3emnu, Apencp noaCoOB, POSib MArHUTHOrO NONS ANS XKWU3HM HA
3emne, NONSAPHOE CUSIHUE, NMPU 3TOM NEPEBOAUTL NPAKTUYECKYI0 3aAayy B
y4yeOHyl0, BbiaensiTb CyLleCTBEHHble CBOMCTBA (NMPU3HaKW) (hn3nyeckux
SIBNIEHUM;

OnMucbiBaTb U3Y4YEHHbIE CBOMCTBA TeN M (hU3NYECKue SIBJIEHNS,, UCNONb3YS
thusunyeckne BeNINYMHBbI (TemnepaTypa, BHYTPEHHAS 3HEPrusi, KONM4YecTBo
TENNnoTbl, YyAeNnbHass TEMMOEMKOCTb BeLWeCTBa, YAeNbHas TemnaoTa
NNaBNneHusl, yaenbHas TenioTa napooOpa3oBaHus, yaenbHas TennoTa
CropaHust TOomAMBa, KO3((UUMEHT MONIE3HOr0 [AENCTBMSI TEMNJIOBOM
MaLLMHbl, OTHOCUTENIbHasi BNAXKHOCTb BO3[yXa, 3JIEKTPUYECKNWA 3apsp,
CWNA TOKAa, 3NEKTPUYECKoe HanpsKeHue, CONMPOTUMBIIEHME NPOBOAHUKA,
yaenbHOe CONnpoTUBJIEHNE BELLECTBA, pab0Ta U MOLLHOCTb 3/IEKTPUYECKOro
TOKa), NpPU OMUCAHWN MNPaBWIbHO TPaKTOBaTb (PU3NYECKUA CMDICH
MCNOMb3YEMbIX BEJINYMH, 0003HAYEHUSI U eauMHULIbI (DU3NYECKNX BESINYUH,
HaxoauTb (POPMYJbl, CBSI3bIBAIOLME AAHHYH (PU3MYECKYI0O BEJINYMHY C
OPYrMMW BENIMYMHAMM, CTPOUTb rpachMKm W3YYEHHbIX 3aBUCUMOCTEN
(hnu3nYeCKNX BESINYUH;

XapaKTepu3oBaTb CBOWCTBA Tes, (PU3NYECKMe $IBNEHUS U NPOLECChl,
MCNONb3ys OCHOBHbIE MOJIOXKEHUS MOJIEKYNIAPHO-KUHETUYECKOW Teopun
CTPOEHMs1 BEWeCTBa, MPUHUMN cynepno3vuuM nonen (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apsaa, 3akoH Oma ans yyactka uenu, 3aKoH
Ixoynsi-JleHua, 3aKOH COXPaHEHUs1 3HEPrun, NPy 3TOM AaBaTh C/IOBECHYIO
thopmynupoBKYy 3aKOHa U 3anNUCbIBaTb €ro MaTeMaTU4YeCKOoe BbipaXeHue;
00bSAICHATD (PU3Myeckne npoueccbl U CBOWCTBA Tes, B TOM Yuc/ie U B
KOHTEKCTE CUTYalLMin NPaKTUKOOPMEHTUPOBAHHOIO XapaKTepa: BbISIBASTb
NPUYUHHOCNEACTBEHHbIE CBSA3U, CTPOUTb 00bSICHEHME M3 1-2 NOruYecKnx
IIaroB C OnopoM Ha 1-2 WU3YYEHHbIX CBOWMCTBA (PM3NYECKUX SIBJIEHWA,
thn3nyecknx 3aKOHOB I 3aKOHOMEPHOCTEWN;

pewaTtb pacyéTHble 3apayn B 2-3 AeACTBMS, WUCMONb3YS 3aKOHbl U
thopmynbl, cBfsbiBaloWwne ¢usnyeckne BeNMYUHbI: HA OCHOBE aHanu3a
YyCNOBMSI 3a4ayM 3anucbiBaTb KPaTKOe YCNOBWE, BbISIBISITb HEAOCTaTOK
OAaHHbIX [U1S  pelleHus 3apayn, BblOMpaTb 3akOHbl W copmynbl,
HeoOXoouMMble AN €€ peLleHusi, NPOBOAUTb PacyEéTbl U CPaBHMBATD
nony4yeHHoe 3HayeHue (hU3N4eCcKon BEJINYNHDI C U3BECTHLIMU AAHHBIMM;



pacno3HaBaTtb NpPo06JIeMbl, KOTOPbIe MOXHO PEWUTb MPU  MOMOLLU
(hm3nyeckux MeToAo0B, UCMOJIb3YS OMUCAHME WMCCNEAO0BaHUS, BbIAENSATb
nposepseMoe NpPEeanosioXKeHne, OLEHMBaTb MNPaBWIbHOCTb MOPSiAKa
NpoBeAEHUS NCCNeA0BaHUS, AenaTb BbIBOAb;

NPoBOAUTb ONbITbI MO HAONIOAEHUIO (PU3NYECKUX SABNEHUA WU
(hm3nyeckux CBOMCTB TeNn (KanunnsipHble $IBJIEHNSl, 3aBUCUMMOCTb
[laBNeHUs Bo3ayxa OT ero o0béma, TemnepaTypbl, CKOPOCTU npoLecca
OCTbIBAHMSI W HarpeBaHMsi NpPW W3NYYEHMU OT LBETa W3NyyaloLien
(nornowarowien) NOBEPXHOCTH, CKOPOCTb McnapeHuss BoAbl  OT
TemnepaTypbl XXMAKOCTV U NIOLLAAN €€ NOBEPXHOCTH, INIEKTPU3aLma Ten n
B3aUMOAENCTBME INEKTPUYECKUX 3apsfoB, B3aMMOAEUCTBUE NOCTOSIHHbIX
MarHWToB, BW3yanu3auusi MarHWTHbIX MNONEA MNOCTOSIHHbIX MarHWToB,
AEACTBUS MarHUTHOr0 MoOJAS HAa MNPOBOAHWK C TOKOM, CBOWMCTBA
3NEeKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUraTenss MOCTOSIHHOrO TOKA):
thopmynupoBaTb npoBepsieMble NPEANOJSIOXKEHUS, COOMpPaTb YCTAHOBKY U3
npeanoXeHHOro 000pya0BaHUs, ONUCLIBATb X0A, ONbiTa U (hopMynMpoBaTb
BbIBOAbI;

BbINOJIHATL NPSIMble U3MEPEHUs1 TEMNepaTypbl, OTHOCUTENIbHOW BNAaXXHOCTU
BO3[yXa, CW/bl TOKa, HanpPsXKEHWs C MCNOJIb30BAHWEM aHAJIOroBbIX
npuoopoB U AATYMKOB (PM3MYECKUX BENIMYMH, CPaBHMBATb Pe3ynbTaTbl
M3MEepeHni ¢ Y4ETOM 3aJaHHON a0CONIOTHOW NOrPeLIHOCTY;

NpoBOAUTbL UCCNEA0BaHNE 3aBUCUMOCTHN OfHOWU (PU3NYECKOWU BENTMYUHDbI OT
APYrOn C  MCNOAb30BAaHWEM MNPSIMbIX  U3MEpPEeHMiA  (3aBUCUMOCTD
COMPOTUBJIEHWUSI MNPOBOAHWKA OT €ro [AJIMHbI, NAOWAAM MonepeyHoro
CEYeHUs1 U YAENbHOro CONPOTMB/IEHUS BELLECTBA NPOBOAHUKA, CU/bl TOKA,
MOywero yepe3 MNPOBOAHWK, OT HanpsHOKEHWS Ha MNPOBOAHMKE,
MccnepaoBaHWe MNOCNeAoBaTeNbHOr0 W NapannenbHoOro CoeaVHEHUN
NPOBOAHWUKOB): NJIAHUPOBATb MCCNeAOBaHWe, C€OOMpaTb YCTAHOBKY W
BbIMOJIHATD U3MEPEHMS, cneays NPeasioKeHHOMY nnaHy, (hUKcMpoBaTb
pe3ynbTatbl NONYYEHHOMW 3aBUCUMOCTU B BuAe Tabnuy M rpacukos,
[enatb BbIBOAbI N0 pe3ysibTataM UCC/IEA0BAHUS;

NPOBOAUTb KOCBEHHbIE M3MepPeHUs (U3NYECKUX BeNNYMH (yaenbHas
TEeNNOEMKOCTb BeLWeCTBa, CONPOTUBNIEHUWE NPOBOAHUKA, pabota u
MOLLHOCTb 3JIEKTPMYECKOr0 TOKa): MiaHUpoBaTb M3MepeHus, coOMpaTb
3KCNEPMMEHTANbHYI0 YCTAHOBKY, cnefys NpeasioXXeHHOW WMHCTPYKLUUKW, W
BbIYMCNATb 3HAYEHUE BEJINYUHDI;



cobnopaTtb NpaBuaa TeXHMKKU 6e30nacHOCTM npu pabdoTte ¢ nabopaTOPHbLIM
obopynoBaHuem;

XapakTepu3oBaTb NPUHUMNbLI  OEACTBUS  U3YYEHHbIX MNPUOOPOB M
TEeXHUYECKUX YCTPOMUCTB C ONOPOM HA UX ONUCAHUS (B TOM Yucne: cucTtema
oTonaeHus AOMOB, FTMrpoMeTp, naposBaa TypoMHa, amnepmeTp, BOJIbTMETP,
CYETYMK INIEKTPUYECKOW 3HEpPrumn, 3JIEKTPOOCBETUTESIbHbIE NPUOOPBDI,
HarpeBaTefibHbie  3/IEKTponpubopbl  (MpUMeEpbl),  3ANEKTPUYECKUe
NpeAoXpPaHNTENN, INEKTPOMArHuT, aNeKTPOABUraTeslb NOCTOSIHHOIO TOKa),
MCNONb3ysl 3HAHUA 0 CBOMCTBAX (PU3UYECKUX SIBIEHUA M HeoOXoaumbie
(hu3nyeckme 3aKOHOMEPHOCTH;

pacno3HaBaTb MPOCTbie TEXHUYECKME YCTPOMCTBA U W3MEPUTESIbHbIe
npuoopbl N0 CXeMaM MW CXeMaTWYHbIM PUCYHKaAM (KWAKOCTHbIW
TepMOMETpP, TEPMOC, MCUXPOMETP, FMUrpOMETp, ABUraTeslb BHYTPEHHEro
CropaHus, 3NEeKTPOCKOMN, PeocTaT), COCTABNATb CXEMbl 3NEKTPUYECKUX
Lenei ¢ nocneaoBaTesibHbIM U NapannenbHbiM COEAUHEHUEM 3JIEMEHTOB,
pa3nuyas ycnoBHble 0003HaYEHUS 3JIEMEHTOB 3JIEKTPUYECKMX Lienen;
npuBoauMTb  npumepbl  (HaxoguTb  MHopmauuMild 0  npumepax)
NPaKTUYECKOro MCNonb3oBaHUa (PU3NYECKUX 3HAHMA B NOBCEAHEBHOW
XN3HKN ansa obecneyeHns 6e3onacHOCTV nNpu 0OpaLLeHMn ¢ npudopammn un
TEXHUYECKMMMU YCTPONCTBAMM, COXPAHEHUs1 3A,0POBbSA U COOTIOAEHUSI HOPM
3KO0JI0rM4YecKoro NoBeAEHNS B OKPYXatoLLen cpeae;

OCYLIECTBNATD MOUCK MHGopMaumn (M3NYECKOr0o COAEpPXKaHus B
WHTepHeTe, Ha OCHOBE WMEIOLMXCA 3HAHWA W NYTEM CpPaBHEHMS
LLONOJIHUTENIbHbIX NCTOYHMKOB BbIAENATb MH(OPMALMIO, KOTOpas ABNSIETCS
NPOTUBOPEYMBON UIN MOXKET ObITb HEAOCTOBEPHOM;

MCNONb30BaTh NMPU BbINONHEHUN YYEOHbIX 3aAaHUN HAyYHO-MONYNSIPHYIO
nutepatypy (U3NYECKOro COAEpXaHus, CNpaBOYHble MaTepuanbl,
pecypcbl cetn UHTepHeT, BNaaeTb NpUéMamMu KOHCMEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus MH(OPMALMKU N3 OAHOU 3HAKOBOW CUCTEMbI B APYIYIO;
co3faBaTb COOCTBEHHbIe MUCbMEHHbIE U KpaTKMe YCTHbie COO0OLLEeHuS,
0000waa wvHGoOpMaUuI0 U3 HECKOJIbKUX WCTOYHUKOB (PU3NYECKOro
COAepXaHnsi, B TOM 4ucne nyoNMYHO nNpeAcTaBnsiTb pPe3ysbTaTbl
NPOEKTHOM WM UCCNENO0BaTE/IbCKON AeATeNbHOCTU, NpU 3TOM rPamMOTHO
MCNO/Ib30BaTb M3Y4YEHHbIM MOHSATUMMHBLIA annmapaT Kypca (PU3MKWK,
CONpOBOXAATb BbICTYNJIEHNE Npe3eHTauuen;

NPU BbINOJIHEHMM YYEOHbIX MNPOEKTOB W MCCNEeAoBaHUWA (DU3NYECKUX
NpoLeccoB pacnpepenstb 0093aHHOCTM B rpynne B COOTBETCTBUM C



NOCTaBNIEHHbIMM 3afla4aM, C/IeAUTb 3a BbINOJIHEHWEM MJ1aHa AEeNCTBUN U
KOPPEKTUPOBaTb €ro, afeKBaTHO OLEHWBaTb COOCTBEHHbI BKAag B
[e[TeNIbHOCTb rpynnbl, BbICTpanBaTb KOMMYHUKaTUBHOE B3aUMOLENCTBUE,
NPOSIBNAS FOTOBHOCTb pa3peluarb KOH(INKTI.

K KOHLy 00y4yeHus B 9 Knacce npeAMeTHble pe3ynbTaTbl Ha 6a30BOM ypOBHE
AOJDKHbI 0TPaXKaTb C(HOPMMPOBAHHOCTb Y 00Y4aLOLLMXCS YMEHMWIA:

Mcnonb30BaTh MOHATMSA: CUCTEMA OTCYETA, MaTepuanbHas TOYKa,
TPAeKToOpuUsa, OTHOCUTENIbHOCTb MEXaHWYEecKOoro ABWXEHUs, aedopmauus
(ynpyras, nnactuyeckasl), TpPeHue, LEHTPOCTPEeMUTENIbHOE YCKOpeHue,
HEBECOMOCTb W MEpPerpysku, LEHTP TSHKecTU, abCONOTHO TBEpPAOE TENo,
LeHTP TSHXKeCcTV TBEPAOro Tena, paBHOBECHEe, MEXaHNYECKne KonebdaHus u
BOJIHbI, 3BYK, WH(PA3BYK W YNbTPA3BYK, 3JIEKTPOMArHUTHble BOJIHbI,
IUKana 3NeKTPOMarHUTHbIX BOJIH, CBET, 0JIN30PYKOCTb U AANbHO30PKOCTb,
CMEeKTPbl UCNYCKAHUA U nornoweHuns, anba, 6eTa- U ramma-n3ny4yeHus,
M30TOnNbl, AAEPHAs SHEPreTUKa;

pa3nuyatb SIBNEeHUs (paBHOMEpPHOe W HEpPaBHOMEPHOE NPAMOJIMHEWHOE
OBWXEHWE, PaBHOYCKOPEHHOE NpPSAMOJIMHEWHOE [BWXEHMEe, CBOOOAHOE
najeHue Tesn, paBHOMEPHOE ABVXEHWUE MO OKPY)XXHOCTH, B3auMOJENcTeue
TeNn, peakTMBHOE ABWXEHWEe, KosiebaTenbHOe ABWXEHWUE (3aTyxalowme M
BbIHY)X[IEHHbIE KONeb6aHus), pe30HAaHC, BOJIHOBOE ABWXEHUE, 0TpaXKeHue
3ByKa, NpPAMOJIMHEMHOE PacnpoCTPaHEHMe, OTPAXKEHMEe W NpesiomieHue
CBETa, NOJIHOe BHYTPEHHEE O0TPaXKEeHMe CBeTa, pa3noXxeHue 6enoro ceeTta B
CMEKTP W CNOXEHWe ChneKTpanbHbIX LBETOB, AUCNepcUs CBeTa,
€CTEeCTBEHHas PaAM0aKTUBHOCTb, BO3HUKHOBEHWE JINHEM4ATOro0 CMeKTpa
M3y4eHuns1) N0 ONMUCAHUIO UX XapaKTEPHbIX CBOWCTB U Ha OCHOBE ONbITOB,
LEMOHCTPUPYIOLUUX AAaHHOE (PU3NYECKOE SBJNIEHUE;

pacno3HaBaTb MPOSIBJIEHWE W3YYEHHbIX (U3NYECKMX SIBJIEHUA B
oKpyXaiwwem mupe (B TomM uucne (pusvyeckue sIBIeHUS B npupoje:
NPUAMUBbLI U OTNIMBbLI, ABVXKEHUE nnaHeT CONHEYHON CUCTEMbI, PEaKTMBHOE
OBMXXEHMEe )KMBbIX OPraHM3MoB, BOCMPUATUE 3BYKOB )KUBOTHbIMM,
3emneTpsiceHne, CEMCMMYECKUe BOJIHbI, LYHaMW, 3X0, LBETa Ten,
ONTUYECKUE SBNEHUS B npupope, Ouonoruyeckoe AENCTBME BUAUMOrO,
yNbTpachmoneToBoro W PEHTreHOBCKOr0 M3NYYEHUW, eCTECTBEHHbIN
paanoakTMBHbLIA (DOH, KOCMUYECKUE JIyYyn, Paav0aKTUBHOE W3NTy4eHue
NPUPOAHbLIX MWUHEpPaNoB, AENCTBUE PaANOAKTUBHbLIX W3JIYYEHUA Ha
OpraHn3mMm 4enoBeka), MpuU 3TOM NEpPeBOAUTb MPAKTUYECKYID 3apayy B



y4eOHyl0, BbiAensiTb CYLIECTBEHHbIe CBOMCTBA (MPU3HAKKW) (PU3NYECKNX
SIBNIEHUM;

OnMncbiBaTb U3Y4YEHHbIE CBOMCTBA TeN M (hU3NYEecKue SIBJIEHNS,, UCNONb3YS
thusnyeckme BeNUYMHbI (CpepHAs M MrHOBEHHas CKOPOCTb Tena npu
HepaBHOMEPHOM [ABWXEHUH, YCKOpPEHue, nepemelleHue, nyTb, yrnosas
CKOpOCTb, CHNa TPEHUs, Cuna ynpyrocTu, cuna TSHKECTU, YCKOpeHue
CBOOOAHOr0 nageHus, Bec Tena, MMNYAbC Tena, MMNYAbLC CWUJIbI,
MexaHuyeckas pabota M MOLLHOCTb, MOTEHUMANIbHAsi 3HEprus Tena,
NOAHATOr0 Haf MOBEPXHOCTbIO 3eMJIM, MOTEHLUUANbHAs 3HEPrusi CXKaTou
NPYXWHbI, KWUHETUYECKAsl 3Heprusl, MNOJHass MeXaHM4YecKasi 3Heprus,
nepuoa W 4acTtota Koneb6aHui, AJIMHA BOJIHbI, FPOMKOCTb 3BYKa N BbICOTA
TOHA, CKOPOCTb CBETA, NOKa3aTesib NPesioMIeHNs cpefbl), NPU OnUcaHuu
NPaBWIbHO TPaKTOBaTb (PU3UYECKUA CMbBICN MCNOJIb3YEMbIX BEJINYUH,
0003HaYeHNs1 N eavHULDbl (DU3NYECKNX BEIMYUH, HAXoauTb (OpMyIbl,
CBSi3blBalOLWME AAHHYI0 (DU3NYECKYI0 BENTMYUHY C APYrMMHU BeIMYMHAMMU,
CTPOUTb rpaMKn N3y4eHHbIX 3aBUCMMOCTEN (DU3NYECKUX BEJINYUH;
XapaKkTepu3oBaTb CBOWCTBA Tes, (PU3NYECKMe $SIBNIEHUSS U NPOLECChl,
MCNONb3ys 3aKOH COXPaHEHUs 3Hepruu, 3aKOH BCEMMPHOro TArOTEHMS,
NPUHLUN Cyneprno3uLiun cu, NPUHLMN OTHOCUTENIbHOCTKU Fanunes, 3aKOoHbl
HoloTOHA, 3aKOH COXpPaHEeHUS WMMYNbCa, 3aKOHbl OTPAXKEHMS W
npesioMNIeHNs CBeTa, 3aKOHbI COXPaHEeHUsa 3apsiA0BOro U MaccoBoro 4mcen
npu SIAEPHbIX peakuusix, Npu 3TOM AaBaTb CNOBECHYK (hOpMynAUPOBKY
3aKOHa ¥ 3anucbiBaTb €ro MaTeMaTU4YeCKOe BbipaXeHue;

00bSICHAITL (hU3nyeckue npoueccbl U CBOWCTBA TeN, B TOM 4YMUCNEe U B
KOHTEKCTE CMTYaLMh NPaKTUKOOPMEHTMPOBAHHOI0 XapakKTepa: BbIIBNATb
NPUYUHHO-CNEACTBEHHbIE CBA3MN, CTPOMTb 00bSICHEHNE U3 2—3 NIOrUYECKUX
IIaroB C OMOpPoM Ha 2-3 W3Y4YEeHHbIX CBOWCTBA (PU3MYECKUX SIBJIEHUMN,
thn3nyecknx 3aKOHOB W1 3aKOHOMEPHOCTEWN;

pewarb pacyéTHble 3agayM (onupaowmecs Ha cuctemy us 2-3
ypaBHEHUM), UCNOJIb3YA 3aKOHbI U (hopmyJibl, CBSi3biBaoWwme hnanyeckune
BEJINYMHbI: HA OCHOBE aHanu3a YCcJIOBUA 3a[ayv 3anucbiBaTb KpaTKoe
yc/i0BUe, BbISIBNISATb HEAOCTalOWMe MM U30bITOYHbIE AaHHble, BblOMpPaTh
3aKOHbI U (hopMynbl, He0OX0AUMbIE [UIS PELUEHUS, MPOBOANTbL PAcYETbl U
OLEHMBATb PEaNIMCTUYHOCTb MOJNIYYEHHOr0 3HayeHuss  (PU3NYECKON
BEJINYUHDI;

pacno3HaBaTb Npo06NeMbl, KOTOpPble MOXHO PEWUTb Npu MOMOLUK
thmsnyeckux MeToAoB, UCMOJIb3Ys OMMCaHME WCCEA0BaHMUS, BbiAENATb



npoBepseMoe NpPeanosioKeHne, OLEeHMBaTb MNPaBUIbHOCTb MOPsiAKa
NpoBeAEHUs WUCCNEAOBaHUS, f[enatb BbiBOAbl, WHTEPNPETUPOBATb
pe3ynbTaTbl HA0NIOAEHUNA N ONbITOB;

NpoBOAUTb ONbITbI MO HAONIOAEHWUIO (DU3NYECKUX SABNIEHUA WIN
thusnyeckux CBOMCTB Ten (M3yyeHue BTOPOro 3akoHa HblOTOHA, 3aKOHA
COXPaHEHUSI 3Hepruy, 3aBUCMMOCTb Nepuoaa KosebaHMA NpPYXXUHHOrO
MasTHMKA OT MaccCbl rpy3a u XX&CTKOCTU NPYXXUHbl U HE3aBUCUMOCTb OT
amMnauTyabl ManbiX KoneoaHu, NPAMOJIMHENHOE pacnpocTpaHeHue CBEeTa,
pa3noxeHue 6enoro cseta B CNEKTP, U3y4eHWe CBOWCTB U300paxKeHus B
NJIOCKOM 3epKane W CBOWCTB M300paXKeHWs npeamera B coOupatowien
NNH3e, HaONAeHWe CJIOWHbIX W JIMHEMYaTbiX CNEKTPOB W3Ny4YeHus):
CamMOCTOSITeNIbHO coOMpaTb YCTaAHOBKY M3 U30bITOYHOro Habopa
000pyAoOBaHMs, ONUCLIBATb XOp, OMNbITa U €ro pe3ynbtartbl, YOPMYAMPOBATDb
BbIBOAbI;

npoBOAUTb NPU HEOOXOAUMOCTH CEPUI0 MPSIMbIX U3MEPEHWI, onpeaenss
cpeqHee 3HayeHMe U3MepsieMoM BeJIMYMHbI  ((DOKYCHOE paccTosiHne
coOupaiowien nuH3bl), 000CHOBbLIBATL BbLIOOP cnocob6a u3mepeHUs
(namepuTenbHoro npnoopa);

NpoBOAUTb UCCNEfoBaHME 3aBUCMMOCTEM (PM3NYECKMX BEJIMYUH C
MCNO0JIb30BaHWEM NPAMbIX W3MepeHui (3aBUCUMOCTb MYTU OT BPEMEHM Npu
PaBHOYCKOPEHHOM [BWXEHMM 0e3 HayasbHOM CKOpPOCTW, nepuopaa
KosiebaHM MaTemMaTU4ecKoro MasiTHUKa OT [JIMHbI HWUTW, 3aBUCUMOCTMU
yrna oTpaXeHnsi cBeTa OT yrna najeHus U yrna npenomjieHus ot yrna
nageHus): NNaHWpoBaTb WCCNEAOBaHME, CaMOCTOSITENIbHO coOMpaTb
YyCTaHOBKY, (huKcupoBaTb pe3ynbTaTbl MNOJYYEHHOW 3aBUCUMOCTH
thn3nyeckux BennyuH B Bupae Tadnuuy v rpacukos, Aenatb BbiBOAbI MO
pe3ynbTatam UCC/Ie0BaHNS;

NPoOBOAUTb KOCBEHHbIe WN3MepeHUs (U3NYECKNX BENNYMH (CpeaHss
CKOPOCTb M YCKOPEHUE Tea NPu paBHOYCKOPEHHOM ABVXEHUMN, YCKOPEHUe
CBOOOAHOr0 NapeHusl, XXECTKOCTb MNPYXWHbI, KO3(IMULUEHT TpPeHus
CKOJIb)XEHUsl, MexaHuyeckas pabota M MOLIHOCTb, YactoTa U nepuon
KosiebaHMn MaTeMaTU4yeckoro WM MPYXXWHHOr0O MasiTHUKOB, ONMTUYECKas
cuna coOuparowed JNMH3bl, PaauoaKTUBHbIN  (DOH): NAHMPOBATb
M3mMepeHuss, coompatb 3KCMEPUMEHTAJIbHYI0 YCTAHOBKY W BbINOJIHATD
M3MepeHusl, cnenys NPeasoKeHHOW WHCTPYKUMKM, BbIYUCASATb 3HA4YeHue
BEJINYMHDbI N aHANN3UPOBaTb NOJIyYEHHbIE pe3ysbTaTbl C YYETOM 3aaHHON
NOrpeLIHoCcTU N3MEPEHNIA;



cobnopaTtb NpaBuaa TeXHMKKU 6e30nacHOCTM npu pabdoTte ¢ nabopaTOPHbLIM
obopynoBaHuem;

pa3nuyaTb OCHOBHbIE NPU3HAKW W3YYEHHbIX (M3NYecKUX Mopenen:
MaTepuanbHasi TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEYHbIA WCTOYHUK
CBETa, Ny4Y, TOHKas JIMH3a, NMJIaHeTapHas Mopenb aToMa, HYKJIOHHas
MofeNb aTOMHOr0 iApa;

XapakTepu3oBaTb NPUHUMNbLI  AEACTBUS  U3YYEHHbIX MNPUOOPOB M
TEeXHUYECKUX YCTPOMCTB C ONOPOM Ha MX onucaHuss (B TOM umcne:
CNUAOMETP, AATYUKN NOJNIOXKEHUS, PACCTOSIHUSE U YCKOPEHMUs,, paKeTa,
3X0JIOT, OYKW, nepuckon, oroannapaT, ONTUYECKME CBETOBOAbI,
CMEKTPOCKON, A03UMETP, Kamepa BunbcoHa), ucnonb3ys 3HaHMA O
CBOMCTBAX (PM3MYECKMX SBNEHUA WU  HeoOXoaumble (PU3NYECKMe
3aKOHOMEPHOCTH;

MCNO0JIb30BaTb CXEMbl U CXEMAaTU4YHbIE PUCYHKU U3YYEHHbIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEJIbHBIX NMPMOOPOB U TEXHONIOrMYECKUX NMPOLIECCOB NPK
peweHun y4eOHO-NPAKTMYECKMX 3aAadv, ONTUYECKME CXeMbl p[ns
NOCTPOEHUS N300pa)keHu B NJIOCKOM 3epKasie u cooupatoLen MH3e;
npuBoauTbL  NpUMepbl  (HaxoAuTb  MHGoOpMauMKld 0  npumepax)
NPaKTUYECKOro WCNoNb30BaHUA (PM3NYECKUX 3HAHMA B NOBCEAHEBHOW
XN3HKN ansa obecneyeHns 6e3onacHoCTV nNpu 0OpaLLeHMn ¢ npudopammn un
TeXHUYECKUMU YCTPOMCTBAMMU, COXPaHEHUS! 340POBbS U COONIOAEHNS HOPM
3KO0JI0rM4YecKOoro NoBeAECHNS B OKPYXKaloLLen cpeae;

OCYLECTBNATb NOMCK MHGopmauuu (un3nMyeckoro CcopepXaHuss B
WHTepHeTe, camocTosiTeNbHO (hOpMYNMpPYs NOMCKOBLIA 3anpoc, HaXoAWUTb
nyTn onpeaeneHus AOCTOBEPHOCTV MOJIYYEHHON MH(OPMALMKM Ha OCHOBE
MMEeHOLLMXCSA 3HaHUNA U [ONONHUTENIbHbIX UCTOYHUKOB;

MCNO0JIb30BaTh NPKN BbINOJIHEHUM YYEOHbIX 3aaHMA HAY4YHO-NONYNSIPHYIO
nutepatypy (U3NYECKOro COAepXaHwus, ChpaBOYHble MaTepuanbl,
pecypcbl cetn UHTEpHET, BNaaeTb NPMEMaMN KOHCNEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus MH(OPMALMKU N3 OAHOU 3HAKOBOW CUCTEMbI B APYIYIO;
co3aaBaTb COOCTBEHHbIE NMUCbMEHHbIE U YCTHbIE COOOLLEHMS HA OCHOBE
MHOPMALMN M3 HECKONIbKUX WCTOYHMKOB (PU3NYECKOro COofepXaHus,
nyoNUYHO NpeacTaBNAATb pe3ybTaTbl MPOEKTHOW WM UCCNEA0BATE/IbCKOW
LNEATENIbHOCTM, MNpU 3TOM T[PamMOTHO MCNONb30BaTb  M3Y4YEHHbIN
NOHATUAHBLIA annapaTt u3y4yaemoro paspena (PU3NKM U CONpPOBOXKAATb
BbICTYN/IEHWEe Mpe3eHTaumen C Y4YETOM OCOOEHHOCTEM ayauTopuU
CBEPCTHUKOB.



TEMATWUYECKOE NJIAHWPOBAHUE

7 KJIACC
KonuyecTtBo yacoB INEKTPOHHbIE
Ne HaumeHoBaHue pa3penos u Tem (undbposbie)
KoHTponbHble  [pakTnuyeckue
n/n nporpaMmmbl Bcero oOpa3oBartesibHble
paboTbl paboTbl
pecypcbl
Paspen 1. ®u3uka n eé ponb B NO3HaAHUW OKPYXKaloOLLEero mupa
buonunoreka LIOK
1.1 M3MKa - HayKa 0 npu 2 0 0
Gu3uka - Hayka o npupoAe https://m.edso00.ru/7{416194
1.2 dusnyeckmne BeIMYUHDI 2 0 1 bubnworeka LOK
https://m.edso00.ru/7{416194
13 EcTecTBEHHOHaY4YHbI MeTOq 9 0 1 buonuorteka LIOK
' No3HaHus https://m.edso0.ru/7f416194
WUrtoro no paspeny 6
Paspen 2. llepBoHayanbHble CBEAEHUS 0 CTPOEHMM BellecTsa
buonunoreka LIOK
2.1 TPOEHue B TB 1 0 0
CTpoenue seuiectea https://m.edso00.ru/7{416194
99 IBnXeHue n B3aumoaencTeme 9 0 1 buonuorteka LIOK
' YacTUL, BeLLecTBa https://m.edsoo.ru/7{416194
2.3 ArperaTHble COCTOSSHUS BeLLlecTBa 2 0 0 bubnmotexa LOK
https://m.edso00.ru/7f416194
Wroro no paspeny 5
Paspen 3. [iBxeHue n B3auMoencTeue Ten
3.1 MexaHunyeckoe ABMXEHUE 3 0 0 bubnworeka LOK

https://m.edsoo0.ru/7{416194



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

3.2 WHepuus, macca, NNOTHOCTb 4 bubsworeka LOK
' pums, ’ https://m.edso0.ru/7f416194
buonuorteka LIOK
. una. Bupgbl cu 14
33 Cuna. Bugst cun https://m.edso0.ru/7{416194
WUrtoro no paspeny 21

Pa3spen 4. [laBnexHue TBEpAbIX TeN, XKUAKOCTEN U ra3oB

[asnenue. MNepepavya pasneHus
41 TBEPAbIMU TeNaMU, XXUAKOCTIMU U 3 bubnworeka LOK
' P ’ hitps://m.eds00.ru/71416194
rasamm
4.2 JlaBneHune XuakoctTu 5 bubnmotexa LOK
https://m.edso00.ru/7{416194
buonunoteka LIOK
4.3 ATMmocdepHoe naBneHue 6
(hepHoe A hitps://m.eds00.ru/71416194
44 JlercTBMe XXMAKOCTU M ra3a Ha . buonuorteka LIOK
' norpyxéHHoe B HUX Teno https://m.edso0.ru/7f416194
Wroro no paspeny 21
Paspen 5. PaboTa n mowHOCTb. HEprus
buonunoreka LIOK
d PaboTta n MmowHoOCTb
S abora OLLHOC 3 https://m.edso00.ru/7f416194
buonuorteka LIOK
2 MpocTbie MeXaHN3Mbl
S POCTbIE MeXaHi3 5 https://m.edso00.ru/7f416194
5.3 MexaHuyeckas aHeprus 4 bubnworexa LIOK
https://m.edso00.ru/7f416194
Wroro no paspeny 12

Pe3epBHoe Bpems 3



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

OBLLIEE KOJINYECTBO YACOB MO NPOrPAMME

68

12



8 KJIACC

KonunyecTtBo YacoB INEeKTPOHHblE
Ne HaumeHoBaHKue pa3penos u Tem (undbposbie)
KoHTponbHbie  MpakTnyeckue
n/n nporpammbl Bcero oOpa3oBaTesibHble
paboTbl paboTbl
pecypcbl
Paspen 1. TennoBblie SBNEeHNS
1.1 CTpoeHue U CBOMCTBA BELLECTBA 7 0 0 bubnworeka LOK
https://m.edsoo.ru/7f4181ce
buonunoteka LIOK
1.2 Tennosble npoueccy! 21 1 45 https://m.edsoo.ru/7f4181ce
WUtoro no paspeny 28
Paspen 2. InekTpnyeckne U MarHUTHble IBIEHNS
IneKTpuyeckue 3apsiabl.
21 3a mKr:aHHble Tenall)n :x 7 0 1 bubsworeka LOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMoOpeNCcTBme
2.2 MocTOSAHHBIN 3NEKTPUYECKUIA TOK 20 2 6.5 bubnuorexa LIOK
https://m.edsoo.ru/7f4181ce
buonunoreka LIOK
23 MarkutHbie seneHus 6 1 2 https://m.edsoo.ru/7f4181ce
buonuorteka LIOK
. 0 0
24 InNeKTPOMArHUTHas UHAYKUAR 4 https://m.edsoo.ru/7f4181ce
Wroro no paspeny 37
PesepBHOe Bpems 3
OBLLLEE KOJIMMECTBO YACOB N0 NPOrPAMME 68 4 14



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

9 KNIACC

KonunyectBo Yacos INEKTPOHHbIE
Ne HaumeHoBaHue pa3penos u Tem (undbposbie)
KoHTponbHbie  MpakTnyeckue
n/n nporpaMmmbl Bcero oOpa3oBartesibHble
paboTbl paboTbl
pecypcbl
Pa3pen 1. MexaHnyeckue siBNeHus
11 MexaHunyeckoe ABMXEHUE U 10 0 1 buonuorteka LIOK
' cnocoGbl ero onucaxms https://m.edsoo.ru/7f41a4a6
1.2 B3aumopencteue Ten 20 1 2 bubnworeka LIOK
https://m.edsoo.ru/7f41a4a6
buonuorteka LIOK
1. KOHbI COXpaHeHus 1 0 2.
3 3aKoHb! coxpane 0 5 https://m.edsoo.ru/7{41a4a6
WUrtoro no paspeny 40
Paspen 2. MexaHunyeckue KosnedaHus U BOJIHbI
21 MexaHuyeckune KonedaHus 7 0 25 bubsworeka LOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnyeckue BOJHbI. 3BYK 8 1 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 15
Paspen 3. INeKTPOMarHMTHOE NOJE U 3JIEKTPOMArHUTHbIE BOJIHbI
31 INEeKTpPOMarHUTHoE none un 6 0 9 buonmnoreka LIOK
' 9NEeKTPOMAarHuTHble BOJIHbI https://m.edsoo.ru/7f41a4ab
Wtoro no paspeny 6

Pa3pnen 4. CBeTOBbIE SIBJIEHUS



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

Bbuonunoreka LIOK

41 2
3aKOHbI pacnpocTpaHeHus cBeTa 6 https://m.edsoo.ru/7f41ada6
buonunoreka LIOK
4.2 N 2.
MH3bl U ONTUYECKME NPNOOPbI 6 5 https://m.edsoo.ru/7t41a4a6
4.3 Pa3noxeHue 6e10ro cBeTa B CNEKTP 3 2 bubnworexa LIOK
https://m.edsoo.ru/7f41a4a6
WUtoro no paspeny 15
Paspen 5. KBaHToBbIE ABNEHUS
5.1 WcnyckaHue n nornowieHune ceeta 4 1 buonunoreka LIOK
' aTomom https://m.edsoo.ru/7f41a4a6
buonunoreka LIOK
52 CTpoenue aTomHoro aapa 6 1 https://m.edsoo.ru/7f41a4a6
buonunoreka LIOK
53 fineprbie peakuum 7 1 https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 17
Paspen 6. MNoBTOpUTENbHO-0000LLAIOLLMIA MOAY D
MoBTOpEHmne u 0600LEHNE
6.1 copepXaHusa Kypca ¢usuku 3a 7-9 9 0 bubnworexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
Knacc
Wroro no paspeny 9
OBLLEE KOJIMMECTBO YACOB N0 NPOrPAMME 102 22,5



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

NOYPO4YHOE NJAHUPOBAHUE
7 KJIACC

n/n

Tema ypoka

KonuyecTBO YacoB

KoHTponbHbIe

Bcero
paboTbl

MpakTuyeckue
paboTbl

INEeKTPOHHbIE UMpOBLIE
oOpa3oBaTesibHble pecypcbl

dusuka — Hayka o npupoge. fsnexus
npupoabl. Pusnyeckue BNeHUs
MexaHuyeckue, Tennosble,
3N1eKTpUyeckue, MarHuTHole, CBETOBbIE,
3BYKOBbIE SIBJIEHMS

dusnyeckmne BeNUYMHbI U UX UI3MEpPEHUe
Ypok-uccneposanue no teme "Nsmepenue
TemnepaTypbl NPU NOMOLUY XXUAKOCTHOIO
TepMOMETpPa M AaTymKa TemnepaTypbi"

https://m.eds00.ru/3¢9c9366

https://m.edsoo.ru/df1f6fb8

https://m.edso0.ru/6185e41e

https://m.edso0.ru/2312c9d7

Kak chm3aunka u gpyrme ectecTBeHHble
HayKu U3y4aroT npupopay.
EcTecTBEHHOHaY4HbIA METO NO3HAHMS.
OnucaHue hn3nyeckux siBNEHUN ¢
NoOMOLLbI0 Mopenen

https://m.edso0.ru/3842f3a4

Ypok-uccneposasue no teme "lposepka
rmnoTesbl: 4asIbHOCTb NONETA LWAPKKa,
NyLLEHHOr0 rOPU3OHTaIbHO, TEM O0sIbLLE,
yem GosibLue BbICOTA NyckKa"

https://m.edsoo.ru/145e7h1e

Ctpoenue BewecTsa. OnbiThbl,
[0Ka3biBaloLMe AUCKPETHOE CTPOEeHNe
BelecTBa

https://m.edsoo.ru/12a57dbb



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
https://m.edsoo.ru/3842f3a4
https://m.edsoo.ru/145e7b1e
https://m.edsoo.ru/12a57dbb

[BMXeHue yacTuL, BellecTsa

https://m.edsoo.ru/bcdf4162

10

11

12

Ypok-uccneposanue no teme «0nbiTbl MO
Ha0bNIAEHUIO TENJI0BOr0 PacLUMPEHNS
rasos»

ArperaTHble COCTOSIHVS BELLECTBa

B3aumocBa3b MeXay CBOMCTBaMM
BELLECTB B Pa3HbIX arperaTHbixX
COCTOSIHMSIX W UX aTOMHOMONEKYNAPHbIM
cTpoeHnem. 0c0OEHHOCTU arperaTHbIX
COCTOSIHMWA BOAbI

MexaHuyeckoe aABmXeHue. PaBHOMepHoe U
HepaBHOMEpPHOE ABWMXEHNe

https://m.edsoo.ru/dc28d455

https://m.edso0.ru/93dd87d7

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceah19

13

CkopocTb. EquHMLBI cKOpOCTH

https://m.edsoo.ru/fdd6¢c394

14

Pacyet nyTu u BpemMeHU ABUXEHUS

https://m.edsoo.ru/f1164e28

15

16

WHepuus. 3aKoH UHepumm.
B3aumopeiicTBMe TeN KakK NpUYMHa
M3MEHEHUS! CKOPOCTYN ABWXEHMS Ten

MnoTtHocTb BewecTBa. Pacyet macchbl U
o0bema Tena no ero NIOTHOCTYH

https://m.edsoo.ru/7h9h482e

https://m.edsoo.ru/4cd7a1e8

17

18

NpakTuyeckas padota no reme
«0OnpepeneHue NAOTHOCTM TBEPAOro Tena»
PewweHue 3apay no teme "MnoTHOCTD
Belwiecrea"

https://m.eds00.ru/766{1f89

https://m.edsoo.ru/3f769a5a

19

Cuna Kak xapakTepucTuka
B3aumopencTausa Ten. Cuna ynpyrocru.
3akoH lNyka

https://m.eds00.ru/2546928c



https://m.edsoo.ru/bcdf4162
https://m.edsoo.ru/dc28d455
https://m.edsoo.ru/93dd87d7
https://m.edsoo.ru/bb22e4a5
https://m.edsoo.ru/43ceab19
https://m.edsoo.ru/fdd6c394
https://m.edsoo.ru/f1164e28
https://m.edsoo.ru/7b9b482e
https://m.edsoo.ru/4cd7a1e8
https://m.edsoo.ru/766f1f89
https://m.edsoo.ru/3f769a5a
https://m.edsoo.ru/2546928c

20

21

22

23

JlaGopaTopHas pa6ora no Teme «A3y4yeHune
3aBUCUMOCTM pacTskeHus (oecopmanum)
NPY)XWUHbI OT NPUNOXKEHHON CUIIbI»

fiBnexne TaroteHus. Cuna TsHXxecTu

CBA3b MeXAy CUNoN TSHKECTN U MacCon
Tena. Bec Tena. PelueHue 3agay no reme
"Cuna Taxectn"

Cuna TSHKeCTM Ha ApYyruxX nnaHeTax.
dusnyeckue xapakTepucTUKU NiaHeT

https://m.edsoo.ru/afbd9bdd

https://m.edso0.ru/5f763ae9

https://m.edsoo.ru/511ca9df

https://m.edso0.ru/384287h

24

W3mepenne cun. iuHamomeTp

https://m.edso0.ru/f6639f2d

25

Bec Tena. HeBecomocTb

https://m.edso0.ru/594bh9cd

26

27

CnoxeHune ABYX CUJ, HaNpPaBJIEHHbIX NO
ofHou npsimoi. PaBHopencTByOLLAs CUn

PelwieHne 3apay no reme
"PaBHofencTByIOLWas cun"

https://m.edso0.ru/62e1ae35

https://m.eds00.ru/78755da8

28

TpeHue CKONbXXeHUA U TPEHUE NOKOS.
TpeHve B npupoae U TEXHUKE

https://m.edsoo.ru/8481bh4bd

29

30

JlabopaTopHas pa6ota no Teme «l3yyeHmne
3aBUCMMOCTH CUJIbl TPEHNSI CKOJIb)KEHMS
OT CUNbl AABNEHUS U XapaKTepa
COMpUKacarowWwmuxcs NoBepxXHoCTen»

PewueHne 3apay Ha onpepeneHne
paBHOAEWUCTBYIOLLENA CUITbI

https://m.edso0.ru/99ea5ef7

https://m.edso0.ru/38h267h8

31

Pewenne 3apay no teme «Bec Tena.
I'pachmueckoe usodbpaxkeHue cun. Cunbl.
PaBHOpencTBylOLLAA CUN»

https://m.edsoo.ru/f2fbfbaa



https://m.edsoo.ru/afbd9bdd
https://m.edsoo.ru/5f763ae9
https://m.edsoo.ru/511ca9df
https://m.edsoo.ru/384f287b
https://m.edsoo.ru/f6639f2d
https://m.edsoo.ru/594bb9cd
https://m.edsoo.ru/62e1ae35
https://m.edsoo.ru/78755da8
https://m.edsoo.ru/8481b4bd
https://m.edsoo.ru/99ea5ef7
https://m.edsoo.ru/38b267b8
https://m.edsoo.ru/f2fbfbaa

KomnnekcHas pa6ora no teme

32 "MexaHnyecKoe aBuxeHue. Macca u https://m.edsoo.ru/33fe531c
NNOTHOCTb. Cunbi"
aBneHue. CnocoObl yMEHbLLEHUS U
33 A y https://m.edsoo.ru/e56bd875
yBEeNINYEHUs1 AaBNeHus
aBJieHue ra3a. 3aBMCUMOCTb 1aBNIeHUS
34 A . A https://m.edsoo.ru/41e7cach
ra3a ot o0béma, Temnepartypbl
Mepepaya paBneHus TBEpAbIMU TENaMu
35 penata n PA ’ https://m.edsoo.ru/cfb73461
Xuakoctamu u razamu. 3akod lMackans
aBJIEHUE B XXUAKOCTU U rase, Bbi3BaHHOE
36 i . A ’ https://m.eds00.ru/8e8367h5
AEeUCTBUEM CUNbI TAHXKECTU
PeweHue 3apgay no teme «J[laBneHue B
37 A “A https://m.edsoo.ru/3c9f6fad
XUAKocTK U rase. 3akoH Mackans»
38 CooOLwwarowmecs cocyabl https://m.edso00.ru/384621h8
39 f'vppasnuyeckuin npecc https://m.edsoo.ru/f6417ca4
MaHomeTpbl. [TopLIHEBOW XXUAKOCTHDLIN
40 pet. Tlop A hitps://m.edsoo.ru/1158766h
Hacoc
Atmoccepa 3emnu. MpuynHbI
CyLLLECTBOBAHUS BO3AYLUHOW 000/104KH
1 yu ay https://m.eds00.ru/9249h692
3emnn. 3aBMCMMOCTb aTMOChepHOro
LaBJIeHUs OT BbICOTbI Haf, YPOBHEM MOpS
42 Bec Bo3ayxa. ATmoccepHoe fnaBneHue https://m.edsoo.ru/ccd4dad5
U3mepeHue aTmocchepHoOro AaBneHus.
43 P tbep A https://m.edsoo.ru/22f14fba
OnbiT Toppuyennu
3asucumocTb atmoccepHoro faBneHns ot
44 hep A https://m.edsoo.ru/6c48¢524

BbICOTbI HAf, YpOBHEM Mops



https://m.edsoo.ru/33fe531c
https://m.edsoo.ru/e56bd875
https://m.edsoo.ru/41e7cacb
https://m.edsoo.ru/cfb73461
https://m.edsoo.ru/8e8367b5
https://m.edsoo.ru/3c9f6fad
https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4
https://m.edsoo.ru/1f58766b
https://m.edsoo.ru/9249b692
https://m.edsoo.ru/ccd4dad5
https://m.edsoo.ru/22f14fba
https://m.edsoo.ru/6c48c524

45

bapomeTp-aHepoup. ATmoccepHoe
[aBNIeHWe Ha Pa3NUYHbIX BbICOTAX

https://m.edsoo.ru/e7a99517

46

47

48

PeweHue 3agay no teme "ATmoccepHoe
npasneHue"

JlecTBMe XXMAKOCTU M ra3a Ha
norpy>xeHHoe B HMX Teso. ApxumenoBa
cuna

JlabopatopHas pa6ota no reme
«MccnepoBaHue 3aBUCMMOCTHU Beca Tena B
BOAE OT 00bEMA NOrPY)KEHHOMN B XKUAKOCTb
yacTu Tena»

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa

https://m.edsoo0.ru/3¢11398¢c

49

NpakTuyeckas pabota no reme
«0OnpeaeneHue BbITAIKUBAIOLLEI CHIb,
LEWCTBYIOLLEN HA TeNo, NOrpy>KeHHoe B
XUAKOCTb»

https://m.edso0.ru/3749d5cc

50

MnaBaHue Ten

https://m.edsoo.ru/ce1f25ac

51

52

JlabopaTopHas pabota no Teme
"KoHcTpyupoBaHue apeomeTpa nnm
KOHCTPYMPOBaHWe JIOAKU U onpeaeneHme
eé rpysonogbéMHOCTN"

PewweHuve 3apay no reme «[inaBaHue
cynos. Bo3pyxonnasanue. [laBneHue
TBEPAbIX TN, XXNAKOCTEN U ra3oB»

https://m.edsoo.ru/ce4a8f8a

https://m.edso00.ru/3373694e

53

MexaHunyeckas paéota

https://m.edsoo.ru/8a8cac47

54

MowHocTb. EQUHULLBI MOLLIHOCTK

https://m.eds00.ru/4395592¢

55

Ypok-uccneposanue no teme "Pacyér
MOLLHOCTH, pa3BMBaEMON Npu nogbEmMe no

https://m.edsoo.ru/8e9f821a



https://m.edsoo.ru/e7a99517
https://m.edsoo.ru/c12835a8
https://m.edsoo.ru/ac71c7fa
https://m.edsoo.ru/3c11398c
https://m.edsoo.ru/3749d5cc
https://m.edsoo.ru/ce1f25ac
https://m.edsoo.ru/ce4a8f8a
https://m.edsoo.ru/3373694e
https://m.edsoo.ru/8a8cac47
https://m.edsoo.ru/4395592e
https://m.edsoo.ru/8e9f821a

nectHuue"

56

MpocTbie MexaHusmbl. Pblyar. PaBHoBecue
CWN Ha pblyare

https://m.edsoo.ru/1283aa34

57

58

MpomexyToyHas atrectaums /
Bcepoccuiickas nposepoyHas padora
MpomexyToyHasa atrectaums /
Bcepoccuiickas npoBepoyHas paborta

https://m.edsoo0.ru/3¢391d99

https://m.eds00.ru/76988618

59

60

Pblyaru B TexHuKe, ObITYy U npupoae.
JlabopatopHas pa6ota no reme
«MccnepoBaHue ycnoBuil paBHOBECUS!
pblyara»

PeweHue 3apay no teme «Yycnosus
paBHOBECUS pblyara»

0.5

https://m.edsoo0.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72

61

KoadhuumeHT none3Horo aencrems
MexaHu3ma. JlaboparopHasi paéota no
Teme «U3mepenne KIN[ HaknoHHON
N0CKOCTH»

0.5

https://m.edsoo.ru/8a91d11d

62

63

PeweHue 3apay no teme "PaboTa,
MOLLHOCTb, KNA"

MexaHunueckas aHeprus. KuHetnyeckas u
noTeHunanbHas aHeprus

https://m.edsoo.ru/ab3c7eaf

https://m.edsoo.ru/2de1cc24

64

65

3aKO0H COXpaHEeHNs1 MEXaHU4YeCKOoW
3Heprum

YpoK-3KCnepumeHT no Teme
"3KcnepumeHTanbHOE onpeaeneHve
M3MEHEHUS! KWHETNYECKOU M
noTeHuManbHOU 3HePrumu NP CKaTbiBaHUM

https://m.edsoo.ru/92e9efac

https://m.edsoo.ru/fbh989ba



https://m.edsoo.ru/1283aa34
https://m.edsoo.ru/3c391d99
https://m.edsoo.ru/76988618
https://m.edsoo.ru/85ed83cc
https://m.edsoo.ru/6d1cdc72
https://m.edsoo.ru/8a91d11d
https://m.edsoo.ru/ab3c7eaf
https://m.edsoo.ru/2de1cc24
https://m.edsoo.ru/92e9efac
https://m.edsoo.ru/fbb989ba

Tesna no HakJIOHHOW nnockocTu"

3auéT no Teme «PaboTta U MOLLHOCTb.

66 1 0 https://m.edsoo.ru/1a4d3478
dHeprus»
67 Pe3epBHblit ypoK. PaboTa ¢ TeKcTamm no 1 ) https://m.eds00.ru/355411fe
Teme "MexaHnyecKkoe aBuxeHue"
68 Pe3epBHblit ypoK. PaboTa ¢ TeKcTamm no 1 0 https://m.edsoo.ru/281b265
Teme "PaboTa. MowHocTb. Heprus"
OBLLEE KOJINYECTBO YACOB 0 NPOrPAMME 68 12



https://m.edsoo.ru/1a4d3478
https://m.edsoo.ru/355411fe
https://m.edsoo.ru/281b265e

8 KJIACC

KonuyecTBO YacoB

INeKTPOHHbIE UMpoBLIE

Tema ypoka KoHTponbHbIE MpakTuyeckue
n/n Bcero oOpa3oBaTenibHble pecypcbl
paboTbl paboTbl

OCHOBHbIE MOJI0XKEHUSI MOJIEKYNISIPHO-

1 KUHETUYECKOW TEOPUM U NX ONbITHbIE 1 0 0 https://m.edsoo.ru/4b6b1523
NOATBEPXXAEHUS

2 Macca v pa3mep aToMoB U MONEKYN 1 0 0 https://m.eds00.ru/51284758
Mopenu TBEpAOro, XXUAKOro u

3 A PAOTO, XUA 3 1 0 0 https://m.edso0.ru/7236¢9f9
ra3oo0pa3Horo cOCTOSSHUN BeLLeCTBa
00bsICHEHME CBOWCTB TBEPAOr0, XKUAKOr0
1 ra3oo0pa3HoOro COCTOSIHMIA BELLECTBA

4 P . W 1 0 0 https://m.edso00.ru/94849842
Ha 0CHOBE NOJI0XKEHUNA MOJIEKYNSIPHO-
KUHETUYECKOWU Teopumn

5 Kpuctannuyeckue u amopHbie Tena 1 0 0 https://m.edsoo.ru/5d25b3dd
CmaumBaHue U KanwinispHOCTbD.

6 1 0 0 https://m.edsoo.ru/8bh5494hb
MNoBepXxHOCTHOE HaTSHXKEHUe

7 Tennosoe paclumMpeHue u cXxarue 1 0 0 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b Temneparypbl o

8 patyp patyp 1 0 0 https://m.edso00.ru/767b611b
CKOPOCTbIO TENJI0BOro ABVMXEHHUS 4acTUL,
BHyTpeHHsA 3Heprusa. Cnocoobl

9 yTp P . 1 0 0 https://m.edsoo.ru/7a161h6d
N3MEHEHWS1 BHYTPEHHEN 3HEPrun

10 Bupabl Tennonepenauu 1 0 0 https://m.edsoo.ru/e5c7ce2c
Ypok-KoHhepeHuus no teme

11 “p (hepeHu 1 0 1 https://m.edso0.ru/47298¢48

MpakTnyeckoe ncnosib3oBaHue



https://m.edsoo.ru/4b6b1523
https://m.edsoo.ru/51284758
https://m.edsoo.ru/7236c9f9
https://m.edsoo.ru/94849842
https://m.edsoo.ru/5d25b3dd
https://m.edsoo.ru/8bb5494b
https://m.edsoo.ru/42dc6eaf
https://m.edsoo.ru/767b611b
https://m.edsoo.ru/7a161b6d
https://m.edsoo.ru/e5c7ce2c
https://m.edsoo.ru/47298c48

12

TennoBbiX CBOWNCTB BELLECTB U
MaTepuanoB B LeNsX
3HeprocoepexeHns"

KonuyecTBo Tennotbl. YaenbHas
TennoeMKocTb

https://m.edsoo.ru/eb498c1e

13

14

YpaBHeHue TennoBoro 6anaxca.
Tennoo6meH ¥ TenNNoBoe paBHOBeCUe

JlabopatopHas pa6ota no reme
"UccnenoBaHue siBNeHust Ten1000mMeHa
npn CMELLMBAHNK XOJIOAHOW U ropsayen
BoabI"

https://m.edsoo.ru/6aef5eca

https://m.edsoo.ru/b1634a45

15

16

17

PacuyeT KonmyecTBa TENOThl,
Heo0XoAUMOro AN HarpeBaHus Tena u
BbIAENSIEMOr0 UM NPU 0XNTAKAEHNN
JlabopaTopHas pabota no Teme
"OnpepeneHue yaenbHON TeNJI0eMKOCTH
Bewecrea"

JHeprus ToninBa. YaenbHas Teniora
cropanms

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edso0.ru/2¢f8923b

18

MnaBneHne u oTBepaeBaHue
KpucTananyeckux Ten. YaenbHas
TennoTa nnasneHus

https://m.edsoo.ru/5¢93abab

19

20

JlabopaTopHas pabota no Teme
"OnpepeneHune yaenbHON TeN0Tbl
nnaeneHus noaa"

MapooOpa3oBaHue N KOHAEHCALMS.
Wcnapenue

https://m.eds00.ru/9¢h89h68

https://m.edso0.ru/943361ac



https://m.edsoo.ru/eb498c1e
https://m.edsoo.ru/6aef5eca
https://m.edsoo.ru/b1634a45
https://m.edsoo.ru/fd21c3d1
https://m.edsoo.ru/aabf9721
https://m.edsoo.ru/2cf8923b
https://m.edsoo.ru/5c93abab
https://m.edsoo.ru/9cb89b68
https://m.edsoo.ru/943361ac

21

KuneHue. YoenbHas Tennorta
napooOpa30BaHMs N KOHAEHCALUW.

3aBUCUMOCTb TEMNEepaTypbl KUMEHUS OT

aTmoccepHOoro aaBneHns

https://m.edsoo.ru/e4c6ce3f

22

BnaxHocTb Bo3ayxa. [lpakTnueckas
paoota no teme "OnpepneneHune
OTHOCUTEJIbHOW BNIAXXHOCTK BO3ayXa"

0.5

https://m.edsoo.ru/17eeb2af

23

24

PeweHne 3apay Ha onpepaenexHmne
BNAa)HOCTN BO3ayXa

MpyHUKMNbI paboTbl TENNOBLIX
nsuratenei. Maposas TypouHa.
IBuratenb BHYTPEHHEro cropaHus

https://m.eds00.ru/9f97285d

https://m.edsoo.ru/a14f1dbc

25

KN TennoBoro asuratens. Tennosble
LABUraTesin 1 3aLuUTa OKpYXaioLien
cpenbl

https://m.edsoo.ru/c1c67641

26

27

28

3aKOoH coxpaHeHus U npeBpaLLeHnst
3HEepruM B TENJIOBbIX NpoLeccax

MoarotoBKa K KOMMJIEKCHON paboTe no
Teme "Tennosbie aBneHus. UameHeHue
arperaTHbIX COCTOSIHWIA BeLecTBa"
KomnnekcHas pa6ora no teme
"Tennosble siBneHns. U3ameHeHue
arperaTHbIX COCTOSIHWI BeLecTBa"

https://m.eds00.ru/89535ae3

https://m.edsoo.ru/dfea43fc

https://m.edso0.ru/64eh961f

29

30

dnekTpusauums Ten. [isa popa
3N1eKTPUUYECKUX 3apaaoB
Ypok-uccnegosaxve no teme
"InekTpu3aums TeN MHAYKUUEN U npu

https://m.edso0.ru/17ef865h

https://m.edsoo.ru/1de2a6dc



https://m.edsoo.ru/e4c6ce3f
https://m.edsoo.ru/17eeb2af
https://m.edsoo.ru/9f97285d
https://m.edsoo.ru/a14f1dbc
https://m.edsoo.ru/c1c67641
https://m.edsoo.ru/89535ae3
https://m.edsoo.ru/dfea43fc
https://m.edsoo.ru/64eb961f
https://m.edsoo.ru/17ef865b
https://m.edsoo.ru/1de2a6dc

CONpPUKOCHOBEHMN"

B3anmopeincTeune 3apsHKeHHbIX Tel.

31 0 https://m.eds00.ru/9753c836
3akoH KynoHa
dnekTpuyeckoe none. HanpsHkeHHOCTb

32 anektTpuyeckoro nons. MpuHuun 0 https://m.eds00.ru/46777f42
cynepno3uuun aNeKTPUYECKUX nonen
Hocutenu anekTpuyeckux 3apsifos.

33 . P pAR 0 https://m.edsoo.ru/d5afc8eb
dnemeHTapHbIN 3apaa. CTpoeHne aToma
MpoBOAHUKY U ANANEKTPUKKN. 3aKOH

34 POBOA A P 0 https://m.edsoo.ru/f2d4a134
COXpPaHEeHUs ANeKTPUYECKOro 3apsaaa
PewueHue 3afay Ha NpUMEHEHNe CBOWUCTB

35 A P 0 https://m.edsoo.ru/5e7ea9cc
3/IEKTPUYECKUNX 3apsfoB
INEeKTPUYECKUN TOK, YC/I0BUS €r0

36 cywecTsoBaHus. UICTOYHUKMN 0 https://m.eds00.ru/67367ddc
3/1IEKTPNYECKOro TOKa

37 [leNcTBYS 3INeKTPUYECKOro ToKa 0 https://m.edsoo.ru/ae1e7251
Ypok-uccneposanue no teme "[lencreve

38 3J1IEKTPUYECKOro Nosist Ha NPOBOAHUKK U 1 https://m.edso0o.ru/1b724c3e
AU3NIEKTPUKKN"
IneKTPUYECKUN TOK B MeTannax,

39 0 https://m.edso00.ru/23935322
XXUAKOCTSAX U rasax
dneKTpuyecKas Lenb N e€ COCTaBHbIE

40 p u 0 https://m.edsoo.ru/e19acc53
yacTu
Cuna Toka. MpakTnyeckas padora no

4 Teme "U3mepeHue n perynvposaHve 0.5 https://m.eds00.ru/d67176b6

cunbl TOKa"



https://m.edsoo.ru/9753c836
https://m.edsoo.ru/46777f42
https://m.edsoo.ru/d5afc8eb
https://m.edsoo.ru/f2d4a134
https://m.edsoo.ru/5e7ea9cc
https://m.edsoo.ru/67367ddc
https://m.edsoo.ru/ae1e7251
https://m.edsoo.ru/1b724c3e
https://m.edsoo.ru/23935322
https://m.edsoo.ru/e19acc53
https://m.edsoo.ru/d67176b6

42

JNeKTpUYecKoe HanpsHKeHue.
BonbTmeTp. MpakTnyeckas padora no
Teme "WU3mepeHune u perynupoBaHue
HanpshkeHua"

0.5

https://m.edso00.ru/6a219ef8

43

44

ConpoTuBneHve NnpoBOAHMKA. YaenbHOe
CONPOTUBJIEHWE BELLECTBA
JlabopatopHas padota no reme
"3aBUCUMOCTb 3JIEKTPUYECKOrr0
CONPOTUBNEHUS! NPOBOHUKA OT €ro

AJIWHbI, Nolaan nonepevyHoro cevyeHnsa

n matepnana"

https://m.eds00.ru/98c11226

https://m.eds00.ru/8852h3cf

45

JlabopatopHas pab6ota no reme
"UccnepoBaHne 3aBUCUMOCTU CUJIbI
TOKa, uayLero Yepes pesucrtop, ot
CONMPOTUBJIEHUS Pe3ucTopa u
HanpsHXeHus Ha pesucrope"

https://m.edsoo.ru/8fbc7c5a

46

47

3aBUCMMOCTb CUNbl TOKA OT
HanpshkeHus. 3akoH Oma pns yyactka
uenu

MNocnepoBaTtenbHoe u napannenbHoe
coeauHeHua NPpoBOAHUKOB

https://m.edso0.ru/224862ac

https://m.edso0.ru/73f4d541

48

49

JlabopaTopHas pabota no Teme
"MpoBepKa npasuna cnoXxeHus
HanpsHXKEHU| NpU NOCNE[0BaATE/IbHOM
coeAuHeHUn AByX pe3ucTopos”

JlaGopaTopHas paboTa no Teme

"lMpoBepka npasuna [1s CUMbl TOKa Npu

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6h9fd546



https://m.edsoo.ru/6a219ef8
https://m.edsoo.ru/98c1f226
https://m.edsoo.ru/8852b3cf
https://m.edsoo.ru/8fbc7c5a
https://m.edsoo.ru/224862ac
https://m.edsoo.ru/73f4d541
https://m.edsoo.ru/9fec21e2
https://m.edsoo.ru/6b9fd546

napaniiesibHom coeAUHEeHUU
pesuctopoB"

50

PewieHue 3apay Ha NpMMeHeHne 3aKoHa
Oma pna pasnnyHoro coeguHeHns
NPOBOAHNKOB

https://m.edso0.ru/24e36972

51

52

53

Pa6oTa 1 MOLLHOCTb 3N1IEKTPNYECKOr0
TOKa. 3aKoH [)xoyns-JleHua

MpakTnyeckas pabora no reme
"OnpepeneHue padoTbl U MOLLHOCTH
3/IEKTPUYECKOro Toka"
INeKTpuyecKue Lenu n noTpedmtenu
3NEeKTPUYECKOMN 3HEPTUM B ObITY.
KopoTkoe 3aMbiKaHue

0.5

https://m.edso0.ru/821f4c5h

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4f1e71a

54

95

MocTosiHHbIE MAarHWTDI, UX
B3aMMmopencreme

Ypok-uccneposanue no teme "U3yyexHne
nosen NOCTOSAHHbIX MarHUToOB"

https://m.eds00.ru/6e766c29

https://m.edsoo.ru/3ab2hd56

56

MaruutHoe none. MarHutHoe none
3emnu u ero 3HaueHne ONga XU3HN Ha
3emne

https://m.edsoo.ru/34fb13d5

57

PeweHne 3apay no reme
"AnekTpuyeckune 3apsifbl. 3apsHKeHHble
Tena u ux s3aumopencTems. MocToSAHHbINA
3NeKTPUYECKnil ToK"

https://m.edsoo.ru/325ebbh45

58

MpomexyTouHas atrectaums /
Bcepoccuiickas nposepoyHas pabora

https://m.edsoo.ru/18bh3ac5f

59

MpomeXxyToyHas aTtTectauus /

https://m.edsoo.ru/713efeab



https://m.edsoo.ru/24e36972
https://m.edsoo.ru/821f4c5b
https://m.edsoo.ru/dd1d4d66
https://m.edsoo.ru/f4f1e71a
https://m.edsoo.ru/6e766c29
https://m.edsoo.ru/3ab2bd56
https://m.edsoo.ru/34fb13d5
https://m.edsoo.ru/325ebb45
https://m.edsoo.ru/18b3ac5f
https://m.edsoo.ru/713efeab

Bcepoccuinckas nposepoyHas padora

60

61

OnbIT 3pcTena. MaruuTHoe none
aneKTpuyeckoro Toka MarHuTHoe none
KaTyLIKWU C TOKOM

MpumeHeHne 31IEKTPOMarH1ToB B
TexHuke. JlabopaTopHasa paboTta no Tteme
"3yyeHne nevcTBUA MarHUTHOro Nons
Ha NPOBOAHMK C TOKOM"

0.5

https://m.edsoo.ru/c81d38dd

https://m.edsoo0.ru/d4f9896¢

62

dneKTpoaBurartesib NOCTOSHHOIO TOKa.
Wcnonb3oBaHue anekTpoaBurartenei B
TE€XHNYECKUX YCTPOMCTBAX U HA
TpaHcnopte. JlabopaTopHasa paboTta no
Teme "KOHCTpyMpoBaHue U n3y4yeHune
pab6oTbl anekTpoasuraTens"”

0.5

https://m.edso0.ru/9¢99a4h7

63

OnbiTol ®apapes. 3aKoH
3N1eKTPOMarHUTHON nHaykuuu. lNpasuno
JleHua

https://m.edsoo.ru/2981e1db

64

dnekTporeHepaTop. CnocoObl nony4YeHus
3/1IEKTPNYECKON IHEPrun.
INeKTPOCTaHUMUMN HAa BO30OHOBNSIEMbIX
MCTOYHUKAX 3HEpPrum

https://m.edso0.ru/d926dc7f

65

66

PewieHve 3apay no reme
"InekTpuYecKne U MarHUTHole iBNIeHna"

3a4éT no Teme "IneKTpUYECKue n
MarHuTHble aBneHua"

https://m.edso0.ru/e35e6336

https://m.edso0.ru/fc544d96

67

Pe3epBHblit ypoK. PaboTa ¢ TeKcTamm no
Teme "Tennosble aBneHua"

https://m.edsoo0.ru/7d3485e1



https://m.edsoo.ru/c81d38dd
https://m.edsoo.ru/d4f9896c
https://m.edsoo.ru/9c99a4b7
https://m.edsoo.ru/2981e1db
https://m.edsoo.ru/d926dc7f
https://m.edsoo.ru/e35e6336
https://m.edsoo.ru/fc544d96
https://m.edsoo.ru/7d3485e1

Pe3epBHblit ypoK. PaboTa ¢ TeKcTamm no
Teme "MarHuTHble sBneHus"

https://m.edsoo.ru/46a7afa5

OBLLIEE KOJINYECTBO YACOB M0 NPOrPAMME

68

14



https://m.edsoo.ru/46a7afa5

9 KNIACC

KonuyecTBO 4acoB

INeKTPOHHbIE UMhpoBbIe

Tema ypoka
n/n P Bcero KoHTpOnbHble MpakTutieckie o6pa3oBaTesibHble pecypebl
paboTbl paboTbl

MexaHuyeckoe aBmxeHue. MarepuanbHas

1 1 0 0 hitps://m.edsoo.ru/54c98fca
TOYKa
Cuctema otcyeta. OTHOCUTENBHOCTb

2 1 0 0 hitps://m.edso00.ru/5¢869dc5
MEXaHWYECKOro ABMKEHMNS

3 PaBHOMepHOE NPSAMONMHENHOE ABNXKEHUE 1 0 0 https://m.edsoo.ru/bc342e86
HepaBHOMEpHOE NPSAMONMHENHOE ABUXEHME.

4 P P P A 1 0 0 hitps://m.edsoo.ru/9d51e741
CpenHss U MrHOBEHHasi CKOPOCTb
MpsmonuHenHoe paBHOYCKOPEHHOE

5 1 0 0 hitps://m.edsoo.ru/cbb4116b
ABWXeHue. YcKopeHue
CKOpoCTb NPSAMOJIMHEAHOIO

6 PaBHOYCKOPEHHOro ABvxeHus. Fpacguk 1 0 0 https://m.eds00.ru/2c456185
CKOpOCTH
JlabopaTopHas pabota no Teme
"OnpepeneHune yCKOpeHus Tena npu

7 pen yckop P . 1 0 1 hitps://m.edsoo.ru/dfd66c69
PaBHOYCKOPEHHOM ABWXEHUN N0 HAKJIOHHON
nnockoctun"

8 CsobonHoe napeHue Ten. OnbiTbl Fanunes 1 0 0 https://m.eds00.ru/163cf472
PaBHOMEpHOE ABMKEHME N0 OKPY)KHOCTH.

9 Mepwvop v yacToTa oOpaLLeHus. JInHenHas n 1 0 0 https://m.edso0.ru/7a978h7a
yrnoBasi CKOpoCTH

10 LleHTpocTpeMuUTeNbHOE YCKOpPEeHue 1 0 0 https://m.edsoo.ru/21f74a13



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13

11 Mep.biin 3aKoH HbloTOHA. BeKTOp cuibl 0 https://m.eds00.ru/8776289d
Bropoi1 3akoH HbloTOHA. PaBHOAENCTBYIOLLANA

12 P A yiou 0 hitps://m.eds00.ru/6b639d94
cuna

13 TpeTtunit 3akoH HbloToHa. Cynepno3nuums cun 0 https://m.eds00.ru/6155617e
PewueHve 3apay Ha npuMeHeHue 3aKOHOB

14 A P 0 hitps://m.edso00.ru/52e8393d
HbloTOHA

15 Cuna ynpyrocTtin. 3aKoH l'yka 0 https://m.edsoo.ru/ef3a2d7f

16 PewwieHuve 3apay no teme «Cuna ynpyroctu» 0 https://m.edsoo.ru/3bf34e6c
MpakTnyeckas no teme «OnpeaeneHue

17 P «npeR 0.5 https://m.edsoo.ru/aa6e6bc3
)XECTKOCTU NPY)KUHbI»

18 Cuvna TpeHus 0 https://m.edso0.ru/67bcdefb

19 PewieHue 3apay no teme «Cuna TpeHus» 0 https://m.eds00.ru/97c5c938
NpakTuyeckas pabota no reme

20 "OnpepeneHue KoahduumneHTa TpeHus 0.5 https://m.edso0.ru/78ff698c
CKOJb)XeHusa"
PewieHune 3apay no teme "3akoHbl HoloTOHA.

21 A 0 https://m.edso0.ru/885c63e1
Cuna ynpyroctu. Cuna TpeHus"
Cuna TsHKecTy U 3aKOH BCEMUPHOro

22 P 0 https://m.edsoo.ru/c4cba3c3
TAroTeHusl. YCKopeHue cB00OAHOro nafgeHus
Ypok-KoHtepeHuus no teme "[IBxeHue Ten

23 BOKPYr rpaBMTaLMOHHOro LeHTpa (ConHeyHas 1 https://m.edso00.ru/6a48e5¢3
cuctema). FlanakTmkun"
PewieHuve 3apay no teme "Cuna TaXXecTn u

24 0 hitps://m.edso0.ru/8b4d9{83
3aKOH BCEMUPHOro TAroteHns"
MNepBas KocMUYyeckas CKOPOCTb.

25 P P 0 https://m.edso00.ru/5f38dba5

HeBecomocTb 1 neperpy3ku



https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c
https://m.edsoo.ru/885c63e1
https://m.edsoo.ru/c4cba3c3
https://m.edsoo.ru/6a48e5c3
https://m.edsoo.ru/8b4d9f83
https://m.edsoo.ru/5f38dba5

26

PaBHOBecue MaTepuasibHOM TOUKM.
A6contoTHO TBEpAOE Teno. PaBHoBecue
TBEPAOro Tena ¢ 3aKpennéHHOW 0Cblo
BpawyeHusi. MomeHT cunbl. LieHTp TsHXecTn

https://m.edsoo.ru/a351cela

27

28

29

30

31

32

PaBHOBecue MaTepuasibHOM TOUKM.
A6contoTHO TBEpAOE Teno. PaBHoBecue
TBEPAOro TeNna ¢ 3aKPennéHHON 0Cbio
BpauwieHnsi. MoMeHT cunbl. LLeHTp TsHKecTH

PeweHue 3apay no teme "MOMEHT cUnbl.
LleHTp TsxecTn"

MoaroToBka K KOMNJIEKCHON padoTe no Teme
"MexaHuyeckoe aBuxeHue. Bsaumopgencremne
Ten"

KomnnekcHasa paboTa no teme
""MexaHuyeckoe aABvxeHue. Bzaumopeincrtsemne
Ten"

Wmnynbe Tena. UMnynbc cunbl. 3aKoH
COXpaHeHus UMnynbca. Ynpyroe n Heynpyroe
B3aumopencTaue

PeweHne 3apay no teme "3aKoH COXpaHeHMS
mMmnynbca"

https://m.eds00.ru/6872abf4

https://m.edso0.ru/77b2c6¢5

https://m.edsoo.ru/2hafh487

https://m.edsoo.ru/fc25194b

https://m.edso0.ru/251e6f13

https://m.edsoo.ru/c3cceeb1

33

Ypok-KoHepeHuus no teme "PeakTusHoe
LABWXEHUe B npupoae U TexHuke"

https://m.edso0.ru/8h5e27f1

34

MexaHuyeckas paboTa u MOLLHOCTb

https://m.edso0.ru/848ba637

35

PaboTa cunbl TAXECTH, CUJbl YNIPYrOCTU U
CWIbl TPEHUS

https://m.edsoo.ru/d7a7¢555

36

NpakTuyeckas pabota no reme

0.5

https://m.edso00.ru/667c837¢



https://m.edsoo.ru/a351ce1a
https://m.edsoo.ru/6872abf4
https://m.edsoo.ru/77b2c6c5
https://m.edsoo.ru/2bafb487
https://m.edsoo.ru/fc25194b
https://m.edsoo.ru/251e6f13
https://m.edsoo.ru/c3cceeb1
https://m.edsoo.ru/8b5e27f1
https://m.edsoo.ru/848ba637
https://m.edsoo.ru/d7a7c555
https://m.edsoo.ru/667c837e

«OnpepenexHue padoTbl CUbI TPEHUS NPU
paBHOMEpPHOM ABWXEHUU Tena no
ropM30HTaNbHOI NOBEPXHOCTU»

CBsa3b aHeprum u padoTbl. MoTeHuManbHas

37 0 https://m.eds00.ru/84817179
3Heprus
Kunetnyeckas aHeprus. Teopema o

38 . P P 0 https://m.eds00.ru/24d61ab5
KUHETUYECKOWN IHeprum
JlabopaTopHas pa6ota no Teme «l3yyeHne

39 parop P sy 1 https://m.eds00.ru/48838ca3
3aKO0Ha COXpaHeHus1 3Heprun»

40 3aKOoH COXpaHeH!s1 3Heprum B MexaHuke 0 https://m.eds00.ru/24661f29
KonebaTtenbHoe ABMXEHUE U ero

11 A 0 hitps://m.edso0.ru/7b9859af
XapaKTepucTHKK
3aryxaiowme KonedaHus. BolHy)Xi€HHbIE

42 YXaIoll YA 0 https://m.edsoo.ru/ad17{942
KosiebaHus. Pe3oHaHC

43 MaTtemaTU4ecKunit U NPY)XKUHHbIA MASITHUKK 0 https://m.edsoo.ru/4a6aa385
Ypok-uccneposanue no teme «3aBUCUMOCTb

44 nepvoaa Kone6aHuin ot XXeCTKOCTH NPYKUHbI 1 https://m.edsoo.ru/b1¢7271b
M maccbl rpysa»
lMpeBpalLeHne 3Heprun Npu MexXaHn4yecKnx

45 pespaty P P 0 https://m.edso0.ru/8544337¢e
Kosie0aHusIX
NpakTuyeckas padota no reme

46 «0OnpepeneHue 4acToTbl U Nepuoaa 0.5 https://m.edsoo.ru/bald1d48
KOJie0aHW NPY>XUHHOr0 MasiTHMKa»
JlabopatopHas pabota no Teme «[lpoBepka

47 He3aBMCUMOCTM nepuoaa KonebaHun rpysa, 1 https://m.edso0.ru/5d34e65f

NOABELLEHHOr0 K HUTK, OT Maccbl rpy3a»



https://m.edsoo.ru/84817179
https://m.edsoo.ru/24d61ab5
https://m.edsoo.ru/48838ca3
https://m.edsoo.ru/24661f29
https://m.edsoo.ru/7b9859af
https://m.edsoo.ru/ad17f942
https://m.edsoo.ru/4a6aa385
https://m.edsoo.ru/b1c7271b
https://m.edsoo.ru/8544337e
https://m.edsoo.ru/ba1d1d48
https://m.edsoo.ru/5d34e65f

48

49

50

51

MexaHuyeckue BonHbl. CBOMCTBA
MeXaHM4YecKux BoJH. lpoaonbHbie U
nonepeyHble BOJIHbI

Ypok-KoHepeHuus no teme "MexaHuyeckue

BOJIHbI B TBEpAOM Tene. Cencmuyeckue
BOJIHbI"

3BykK. PacnpocTpaHeHue u oTpaXKeHue 3ByKa

Ypok-uccneposanue no teme "HadbniopeHue
3aBUCUMOCTM BbICOTbI 3BYKa OT 4acTOTbI"

https://m.edsoo0.ru/8ed367e7

https://m.edsoo.ru/ebd8d7h6

https://m.eds00.ru/8a594969

https://m.edso00.ru/2h95f238

52

53

I'poMKoCTb 3ByKa U BbICOTA TOHA.
AKyCTMYECKUI pe30HaHC

Ypok-KoHepeHuus no teme "YnbTpasByk K

MH(pa3ByK B Nnpupoae v TexHuke"

https://m.eds00.ru/699e3612

https://m.edsoo.ru/ffc5chba

54

95

56

MoaroroBka K KOMNJIEKCHOM padoTte no Teme

""3aK0Hbl cOXpaHeHusi. MexaHnyeckue
Kone6aHusi n BONHbI"

KomnnekcHasa paboTta no teme "3aKoHbl
coxpaHeHus. MexaHn4yeckue KonedaHus u
BOJIHbI"

INeKTPOMarHuTHoe none.
9NeKTPOMarHuTHble BOJHbI

https://m.edso0.ru/b347159¢

https://m.edso0.ru/e9924h5e

https://m.edso0.ru/45bhd19b

57

CBOMCTBA 3IEKTPOMArHMTHbIX BOJH

58

Ypok-KoHepeHuus no teme "Llkana
3JIEKTPOMArHuTHbIX BOJH. Ucnonb3oBaHne
3N1EKTPOMArHUTHbIX BOJIH /1 COTOBOW
cssa3n"

https://m.edsoo0.ru/48f68a2d

59

Ypok-uccnegosanue no teme "Usyyenue

https://m.edsoo.ru/3cfae84a



https://m.edsoo.ru/8ed367e7
https://m.edsoo.ru/ebd8d7b6
https://m.edsoo.ru/8a594969
https://m.edsoo.ru/2b95f238
https://m.edsoo.ru/699e3612
https://m.edsoo.ru/ffc5cbba
https://m.edsoo.ru/b347159e
https://m.edsoo.ru/e9924b5e
https://m.edsoo.ru/45bbd19b
https://m.edsoo.ru/48f68a2d
https://m.edsoo.ru/3cfae84a

CBOMCTB 3/IEKTPOMArHUTHbIX BOJIH C
NOMOLLbI0O MOOUNbHOro TenegoxHa"

60

61

PewueHue 3apay Ha onpeaeneHue 4acToTbl U
LANUHBI 3/1EKTPOMAarHUTHON BOJIHbI

INEeKTpOMarHuTHas NpMpoaa ceeTa.
CkopocTb cBeTa. BonHoBble CBOMNCTBA CBETA

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ech99257

62

WcTouHuKm cBeTa. lpsmonunHeiHoe
pacnpocTpaHeHue cBeta. 3atmeHus ConHua un
JlyHbI

https://m.edsoo.ru/f3de5613

63

3aKoH oTpa)keHus cBeTa. 3epkana. PeweHue
3aA,a4 Ha NpUMEeHeHUe 3aK0Ha 0TPaXKeHus
cBeTa

https://m.edso0.ru/45e9f872

64

Mpenomnexue cBeta. 3aKoH NpesIOMeHUs
cBeTa

https://m.edso00.ru/3c5ff9f5

65

MonHoe BHyTPEHHEE OTPAXKEHMNE CBETA.
Wcnonb3oBaHue NOMHOr0 BHYTPEHHEro
0TPa)XXeHUs B ONTUYECKUX CBETOBO/AX

https://m.edsoo.ru/4e43afa2

66

67

68

JlabopaTopHas pabota no Teme
"UccnepoBaHne 3aBMCMMOCTU yrna
npenomyieHusi CBETOBOro0 Jiy4a oT yrna
napeHus Ha rpaHuue "so3ayx-crekno""
Ypok-KoHtepeHums no reme
"Ucnonb3o0BaHue NOIHOr0 BHYTPEHHEro
OTpaXKeHus: CBETOBOAbl, ONTUKOBOJIOKOHHAS
cBs3b"

JInu3bl. ONTUYECKAs CUNA NINH3DI

https://m.edso0.ru/835faed9

https://m.edso0.ru/2ce88641

https://m.edso0.ru/c6451cf4

69

MocTpoeHne n3o6paxeHnit B IMH3aX

https://m.edsoo.ru/3b4b5e4f



https://m.edsoo.ru/ebe362a6
https://m.edsoo.ru/ecb99257
https://m.edsoo.ru/f3de5613
https://m.edsoo.ru/45e9f872
https://m.edsoo.ru/3c5ff9f5
https://m.edsoo.ru/4e43afa2
https://m.edsoo.ru/835faed9
https://m.edsoo.ru/2ce88641
https://m.edsoo.ru/c6451cf4
https://m.edsoo.ru/3b4b5e4f

NpakTuyeckas pabota no reme

70 "OnpepeneHune (hOKYCHOro paccTosiHUs u 0.5 https://m.edsoo.ru/911a47ch
ONTUYECKOW CUNbl COOMpaloLLEel INH3bI"
Ypok-koHepeHuus no teme "OnTuyeckune

71 P (hepeHL 1 hitps://m.edso0.ru/5b79227a
NNH30BbIE NpUGopbI"

72 I'na3 Kak onTuyeckas cuctema. 3peHue 0 https://m.edsoo.ru/d7aa88af
Ypok-KoHepeHums no teme "[edekTbl

73 P (hepexu fledy 1 hitps://m.edsoo.ru/4dc7b213
3peHus. Kak coxpaHutb 3peHne"
PasnoxeHue 6enoro ceeta B cnekTp. OnbiThbl

74 HbloToHa. Cno)keHve cnekTpasibHbIX LIBETOB. 0 https://m.edsoo.ru/6eb8b874
Oucnepcus ceeta
JlabopartopHas pa6ota no teme "OnbiTbl N0

a3J10)KeHUI0 0enoro cBeTa B CNEKTP U

75 P P 1 hitps://m.edso00.ru/b4867994
BOCNPUATUIO LiBETa NPeAMETOB Npu UX
HabnoaeHun Yyepes LBeToBbIE (YUNbLTPLHI"
Ypok-npakTukym no teme "BonHoBbie

76 CBOMCTBA CBETA: AUCNEpPCus, MHTepdepeHums 1 https://m.edsoo.ru/1b4e5¢94
n aucpakumsa"
OnbiTbl Pe3epchopaa v nnaHeTapHas moaenb

77 PdopA P A 0 https://m.edsoo.ru/c36effb5
aTtoma

78 Moctynatbl bopa. Mopenb atoma bopa 0 https://m.edsoo.ru/d5e656ba
WcnyckaHue u nornouwieHue cBeta aToMom.

79 y . w 0 https://m.edso0.ru/9fh5689b
KBaHTbl. JInHenyatble CNeKTpbl
Ypok-npakTtukym no teme "Habniogenne

80 P P y " A 1 https://m.eds00.ru/83b9a577
CMEKTPOB MCNYCKAHUA

81 PaauoakTMBHOCTb U €€ BMAbI 0 https://m.eds00.ru/8e724769



https://m.edsoo.ru/911a47cb
https://m.edsoo.ru/5b79227a
https://m.edsoo.ru/d7aa88af
https://m.edsoo.ru/4dc7b213
https://m.edsoo.ru/6eb8b874
https://m.edsoo.ru/b4867994
https://m.edsoo.ru/1b4e5e94
https://m.edsoo.ru/c36effb5
https://m.edsoo.ru/d5e656ba
https://m.edsoo.ru/9fb5689b
https://m.edsoo.ru/83b9a577
https://m.edsoo.ru/8e724769

82

CtpoeHune atomHoro aapa. HyknoHHas
Mopeb

https://m.edsoo.ru/2d85bef3

83

PapuoakTuBHble npeBpallieHuns. U3oTtonbi

https://m.edsoo0.ru/8h56a71d

84

85

86

87

PewieHune 3apay no reme "PagnoakTuBHbie
npespaieHmna"

Mepuop nonypacnapa

Ypok-KoHepeHuus no teme
"PaguoakTuBHbIE N3NyYeHUsa B npupoae,
MeauLUnHe, TEXHUKe"

flnepHble peakuun. 3aKoHbl COXPaHEeHUs
3apsAA0BOro U MaccoBoOro Yncen

https://m.edsoo.ru/f241bbdc

https://m.edso00.ru/523a9317

https://m.edsoo.ru/4ea4f6ed

https://m.edsoo.ru/c4che7ee

88

89

90

3Heprus cBsA3uU aTOMHbIX siaep. CBsA3b Maccbl
1 3HEprumn

PewieHve 3apay no teme "figepHole peakuun"

Peakuum cuHTe3a u geneHus apep.
WcTouyHunku 3Heprum ConHua n 3Bésp,

https://m.edsoo.ru/734f11cl

https://m.edsoo0.ru/5efa6f52

https://m.edso0.ru/2d7262c2

91

92

93

94

Ypok-KoHthepeHuus no teme "fpepHas
3HepreTuka. [leucTeus pagnoakTUBHbIX
N3J1y4eHUN Ha XKUBbIE OPraHn3mbl"

Pewenne 3apay no teme "3IneKTpoMarHuTHoe
nosne. INEKTPOMarHuTHble BOJIHbI. KBaHTOBbIE
sBneHua"

MpomexyTouHas aTTecTauus

MoBTOpeHne, 0000weHne. B3aumopenctaue
Ten

https://m.edsoo.ru/bd4h6e5e

https://m.edsoo.ru/d9f1261a

https://m.edso0.ru/7231a58d

https://m.edso00.ru/8h45d684

95

MoBTOpEHMe, 0000LeHNe. PelueHne

https://m.edso0.ru/d3248943



https://m.edsoo.ru/2d85bef3
https://m.edsoo.ru/8b56a71d
https://m.edsoo.ru/f241bbdc
https://m.edsoo.ru/523a9317
https://m.edsoo.ru/4ea4f6e4
https://m.edsoo.ru/c4cbe7ee
https://m.edsoo.ru/734f11c1
https://m.edsoo.ru/5efa6f52
https://m.edsoo.ru/2d7262c2
https://m.edsoo.ru/bd4b6e5e
https://m.edsoo.ru/d9f1261a
https://m.edsoo.ru/7231a58d
https://m.edsoo.ru/8b45d684
https://m.edsoo.ru/d3248943

pacyeTHbIX N KAa4eCTBEHHbIX 3afa4 No Teme
"Tennosble npouecchb!”

MoBTOpEHme, 0000LLeHNE. PelueHne

96 pacyeTHbIX N KAYECTBEHHbIX 3aA4a4 No Teme 1 0 https://m.edso00.ru/28f67hc4
"KNA rennosbix oBuratenen”
MosTopexue, 0600wweHne. Pewexne

97 pacyeTHbIX N KAYECTBEHHbIX 3a4a4 No Teme 1 0 https://m.eds00.ru/399f4911
"KNJ anekTpoycTaHOBOK"
MoBTOpeHune, 06006wWeHne. PaboTa ¢ TeKcTamu

98 P " » " 1 0 hitps://m.edsoo.ru/f7e3f69d
no Teme "3aKOHbl COXPAaHEHNSI B MEXaHUKeE
MoBTOpeHune, 0600wWeHne. PaboTta ¢ TeKcTamu

99 P » 1 0 hitps://m.edso0.ru/497cc1c6
no teme "Kone6aHusi n BONHbI"

100 MoBTOpeHne, 0000LLeHNe. CBETOBbLIE SABJIEHUS 1 0 https://m.edso0o.ru/1cd92c22
MoBTOpeHne, 0000LLeHne. PaboTa ¢ TeKkcTamm

101 " R 1 0 https://m.edsoo.ru/5986dca7
no Teme "CBeTOBbIE SIB/IEHNS
MoBTOpeHune, 0600wWeHne. PaboTta ¢ TeKcTamu

102 P » 1 0 hitps://m.edsoo.ru/6d32ee4f
no teme "KsaHToBas u sgepHas pusmnka"

OBLLLEE KOJIMMECTBO YACOB N0 NPOrPAMME 102 22.5



https://m.edsoo.ru/28f67bc4
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NPOBEPSEMbIE NPEAMETHbIE PE3Y/IbTATbI 0CBOEHWSI OCHOBHOM
0GPA30BATE/NbHOW NPOrPAMMbI OCHOBHOIO OBLLEF0 O5PA30BAHUS

7 KJIACC

Kop,
nposepseMoro
pe3ynbrata

MpoBepsieMbie NpeAMeTHbIE pe3y/ibTaTbl 0CBOEHNS OCHOBHOM
oOpa3oBaTenbHOW NPOrpaMMbl OCHOBHOI0 00LLero 00pa3oBaHus

1.1

1.2

ucnosb3oBatb U3y4eHHbIE NOHATUA

pa3nnyaTtb fBJIEHUA N0 ONMUCAHUI0 UX XaPaKTEePHbIX CBOMCTB U Ha

OCHOBE ONbITOB, AEMOHCTPUPYIOLLUX AaHHOE (hU3nNYecKoe BNeHne

1.3

1.4

1.5

pacno3HaBaTb MNpPOSBJIEHWE W3YYEHHbIX (U3NYECKUX SBNIEHWA B
OKpyXarwowem Mupe, B TOM uucne (usnyeckue siBieHUs B npupope,
npu 3TOM NEPEeBOAUTb NPAKTUYECKYI0 3afjayy B Y4yeOHYI0, BbiAENATb

CyLLeCTBEHHbIE CBOMCTBA (MPU3HAKKN) (hU3NYECKNX SIBNIEHUIA

ONMCbIBaTb W3YYEHHble CBOICTBA TeNl W (DU3NYECKME SIBJIEHMS,
ucnonb3ys (uU3NYECKUe BENUYUHbI, MPU  ONUCAHUM NPaBUIbHO
TPaKTOBaTb (PM3MYECKWIt CMbBIC/I MCMONb3YEMbIX BEJIMYWH, WX
0003HA4€HUs1 U eANHULbI (DM3NYECKUX BENWYUH, HAXOAUTb hopMybl,
CBA3bIBAOIME [AaHHYI0  (DU3NYECKYID BENIMYMHY C  APYrUMM
Be/INYUHAMMK, CTPOUTb  rpaMku  M3YYEHHbIX  3aBUCUMOCTEN

(hbm3n4YecKux BeNMYuH

XapaKTepu3oBaTb CBOWCTBA TeJ, (hU3NYECKME SIBIEHMS M MPOLECChI,
MCMONb3ysl W3YYEHHblE 3aKOHbl, NP 3TOM [AaBaTb CJIOBECHYIO
(hopMynMpoOBKY 3aKOHa M 3anucbiBaTb €ro MaTemaTuyeckoe

BbIpa)XXeHune

1.6

00BbSACHATL (hu3nyeckue SIBNEHUS,, NpoLeccbl U CBONCTBA Tel, B TOM
yucne M B KOHTEKCTE CUTyauud NPaKTMKO-OPWEHTUPOBAHHOIO
XapakTtepa: BbISIBISATb MNPUYUHHO-CNEACTBEHHbIE CBSA3W, CTPOUTb
00bsiCHEeHMe M3 1 — 2 IOrMYECKMX LUAroB ¢ ONOpPoi Ha 1 — 2 N3Y4YEHHbIX
CBOMCTBA  (hM3NYECKNX ABNEHUW, (PU3NYECKUX 3aKOHA WU

3aKOHOMEpPHOCTH




1.7

pewaTtb pacyéTHbie 3agayM B 1 — 2 AeNCTBUSA, UCNONb3YS 3aKOHbI W
thopmynbl, cBA3bIBalOLME (DM3NYECKNE BENIMYMHDI: HA OCHOBE aHaNn3a
YCNOBMS 3ajayM  3anucbiBaTb KPaTKOE YCNoBue, MNOACTaBASATb
thuanyeckue BENUYUHbI B hOpMYNbl U NPOBOAUTDL PAcYETbl, HAXOAUTb
CNpaBoYHble [aHHble, HeoOXoAMMbIe AN PElleHus 3aAad, OLEeHUBaTb

peannMcTUYHOCTb NOJTy4EHHOW hU3NYECKOM BEIMYMNHDI

1.8

pacno3HaBaTb Npo06JsieMbl, KOTOPble MOXXHO pPelMTb NPU NOMOLUU
(husanyeckmx MeTomoOB, B ONUCAHWM WUCCNEAOBAHMA  BbIAENSATb
npoeepsiemoe npeanonoXxexuve (runore3sy), pasnuuartb n
MHTEPNPEeTUPOBAaTb NOJIYYEHHbIA pe3ynbTaT, HaXoAUTb OLIMOKKN B Xopae

onbiTa, Aenatb BbIBOAbI M0 €ro pe3yjibtatam

1.9

NpoBOAUTb OMbITbl MO HAO0MOAEHWI0O (U3NYECKUX SBNEHUA WU
t¢m3nyeckux cBomcTtB  Ten:  ¢opmynupoBaTtb  NpoBepsieMble
npeanonoXexHus, coompatb  YCTAHOBKY M3  NpeasoXXeHHOro

000pyaoBaHus, 3anUCbiBaTh X0A OMNbiTa U (hOpMynMpoBaTh BbIBOAbI

1.10

1.1

BbINOJIHATL NPSIMble U3MEPEHMSI C WCMONIb30BAHMEM aHaNOroBbIX W
uncposbiXx nNpudbOpPoB, 3anucbiBaTb MNOKa3aHWA NPUOOPOB C Y4ETOM

3alaHHON a0CONOTHON NOrpeLHOCTN U3MEPEHNI

NPOBOANTb MUCC/IEA0BAHKE 3aBMCMMOCTW OZIHOW (hM3MYECKON BENINYMNHDI
OT ApYroi ¢ MCNonb3oBaHWEM MNpPSMbIX W3MEPEHW, y4yacTBOBaTb B
NNaHUPOBaHUKM Y4YEOHOro WCCnefoBaHWs, cOOMpaTb YCTAHOBKY W
BbINOJIHATb M3MEPEHUS, CNIeAys NPeanoXEeHHOMY MJiaHy, (hUKCUpoOBaThb
pe3ynbTaTbl NOJIYYEHHOW 3aBUCUMOCTM (hU3UYECKUX BENUYMH B Buae
NpeAIoKeHHbIX Tabnuy, 1 rpacmkoB, fenatb BbIBOAbI NO pe3ynbTaTam

uccnepnoBsaHua

1.12

NPoBOAUTb KOCBEHHbIE M3MeEpeHUs (OU3NYECKUX BESINYMH, cnepys
NpPeAIoOKEHHOW WMHCTPYKUUM: NPU BbINONHEHUN W3MEpeHuH codupatb
3KCMEPUMEHTAJIbHYI0 YCTAHOBKY WM BbINMCASATb 3HAYeHWe WMCKOMOW

BEJINYUHDI

1.13

cobnopath npasBwna TeXHWKM OGesonacHocTM npu  pabote C

naéopartopHbimM 060pya0BaHNEM

1.14

YKa3biBaTb MPUHLUUNbI nencTeus ﬂpMﬁOpOB N TeEXHUYECKUX yCTp0I7ICTB,

XapaKTepu3oBaTb MNPUHUMNbI AENCTBUS M3YYEHHbIX NpPUGOPOB W




TEeXHUYECKUX YCTPOWUCTB C NOMOLLbIO MX ONMMCAHUSA, UCNONb3YA 3HAHUS 0
CBOMCTBAX (hU3MYECKMNX SABJIEHUA U HEOOXoaMMbIe (h3n4ecKne 3aKOHbI

U 3aKOHOMEPHOCTU

1.15

1.16

1.17

1.18

npueBoauTh Npumepbl (HaxoguTb UHGOpPMaUMI0 0 npuMepax)
NPaKTUYECKOro MCNoJib30BaHUs (PU3NYECKUX 3HAHWI B NMOBCEAHEBHOM
XXNU3HU Ang odecnevyeHuss 6e3onacHOCTU nNpu obpalLeHnn ¢ npuoopamu
M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHUS! 3[0POBbS U COO/IOAEHUS

HOPM 3KO0JIOrMYECKOro NOBEAEHNS B OKpYXaloLlei cpeae

OCYLUECTBNATb OTGOP MCTOYHMKOB WHopmauum B cet WHTepHeT B
COOTBETCTBUM C 3afaHHbIM MOMUCKOBbIM 3ampocoM, Ha OCHOBe
MMEIOLUMXCA 3HAHWA M NYTEM CPaBHEHUS PA3NIUYHbIX WCTOYHWKOB
BbIAENATb MH(OpPMaumMio, KOTOpas SBASETCS NPOTUBOPEYUBON WM

MOXXET ObITb HEJ0CTOBEPHON

MCNONb30BaTh NPYN BbINOSIHEHMM Y4EOHbIX 3aAaHNIA HAYYHONONYNSIPHYIO
nutepatypy (u3anyeckoro copepxaHus, CnpaBOuYHbie MaTepuanbl,
pecypcbl cetu WHTepHeT, Bnagetb nNpUémMamMu KOHCMEKTUPOBAHMS
TeKcTa, npeo6pa3oBaHns UH(HOPMaLMN U3 OJHON 3HAKOBO CUCTEMbI B
Aapyryo

co3paBaTb COOCTBEHHbIE KPaTKue NMUCbMEHHbIE M YCTHble COO0OLLeHUs
Ha 0CHOBe 2 — 3 UCTOYHMKOB UHGOpMaLMKn (hU3UYECKOro CoaepXKaHus,
B TOM 4Yucne nyOonu4yHO Aenatb KpaTkue cOOOLLEHWS 0 pe3ynbTaTax
NPOEKTOB WM Y4YeOHbIX WCCNeAOBaHUWA, NpPU 3TOM rPamMOTHO
MCNONb30BaTb M3YYEHHbIM MOHATUAHBLIA annapat Kypca (YU3MKMK,

COMpPoBOXAATb BbIiCTYyMJIEHNE npe3eHTauue|7|

1.19

8 KJIACC

Kop,

NpyU BbINOJIHEHUU Y4eOHbIX NMPOEKTOB W UCCNEAO0BAHMIA pacnpeaensTb
00513aHHOCTN B rpynne B COOTBETCTBUM C NOCTABJIEHHbIMW 3afa4amu,
cneguTb 3a BbIMOJIHEHUWEM MNlaHa AENCTBUA, afEKBATHO OLEHUBATb
COOCTBEHHbIA BK/IaA B [AEATENIbHOCTb rPynnbl, BbICTPaUBaTb

KOMMYHUKaTUBHOE B3auMofaencTaue, yuynTtbiBag MHEHMNE OKPYXXaloLLNX

MpoBepsiembie NPEAMETHbIE PE3yNbTaTbl 0CBOEHNS OCHOBHOW




npoBepsieMoro
pe3ynbTata

o0pa3oBaTesibHOU NPOrpaMmMbl OCHOBHOI0 00LL1ero 00pa3oBaHus

1.1

ncnoJsib30BaTb NOHATUA

1.2

pa3nuyatb SIBNEHWS MO ONUCAHWUI0 WX XapaKTepHbIX CBOWCTB WM Ha

OCHOBE OMbITOB, IEMOHCTPUPYIOLLMX faHHOE (PM3NYECKOE SBNIEHNE

1.3

pacno3HaBaTb MPOSIBNIEHNE U3YYEHHbIX (DU3NYECKUX SIBNEHWA B
OKpyXatowem Mupe, B TOM uucne ¢usnyeckue siBIeHUs B npupope,
npu 3TOM NEPEBOAMTb NPAKTMYECKYI0 3afayy B y4eGHyl0, BbiAensiTb

CyLLeCTBEHHbIE CBOMCTBA (MPNU3HAKK) (hU3NYECKNX SBNEHNIA

1.4

1.5

1.6

1.7

ONMCbIBaTb W3YYEHHble CBOMCTBA TeNl W  (PU3NYECKUE SIBJIEHMS,
UCNoNb3ys (U3NYECKME BENNYWHbI, NPU ONUCAHUM NPaBUIIbHO
TPaKTOBaTb  (PU3NYECKUIA  CMbICNT  MCMONb3YEMbIX  BENWYMH,
0003HaYeHUs1 U eAUHNLbI (DU3NYECKUX BENTMYMH, HAXoaUTb (hopmynbl,
CBA3bIBAOLWME [AaHHYI0  (DU3NYECKYI0 BEJIMYMHY C  APYrMMU
BE/IMYMHAMM, CTPOMTb  rpadMKW  M3Y4YEHHbIX  3aBMCUMOCTEN

(hm3nyeckux BeNYUH

XapakTepu3oBaTb CBOWCTBA Ten, (hU3nyeckue SIBNIEHUS W NPOLECCHI,
MCNONb3ys W3YYeHHble 3aKOHbl, NPU I3TOM [aBaTb CJIOBECHYIO
(hOpMYNMPOBKY 3aKOHa W 3anucbiBaTb €ro  MaTeMaTUYeckoe

BbIpaXKeHne

00bsICHATb (h3nyeckue npoueccbl U CBOWCTBA TeJ, B TOM YuC/ie U B
KOHTEKCTE  CUTYyauMin  NpPaKTUKO-OPMEHTMPOBAHHOINO  XapakTepa:
BbISIBNISITb NPUYMHHO-CNEACTBEHHbIE CBSI3N, CTPOUTb 00bSICHEHHNE U3 1 —
2 JNOrMYecKMX LWAaroB ¢ nNOMowb 1 — 2 KM3Y4YeHHbIX CBOMCTBA

thn3nyeckux siBNEHNIA, (HU3NYECKNX 3aKOHA USIN 3aKOHOMEPHOCTH

pewaTtb pacyéTHbie 3agauv B 2 — 3 [EACTBUS, UCMONb3YS 3aKOHbI W
thopmynbl, cBA3bIBalOLME (DU3NYECKNE BESIMYMHDI: HA OCHOBE aHaNM3a
YCNOBMS 3aauM 3anucbiBaTb KPaTKoe YC/I0BUE, BbISIBNIAATb HEAOCTATOK
AAHHbIX [ANS peleHns 3aaauu, BblOMpaTb 3aKOHbl M ¢hopMynbl,
HeoOXoouMble ANl €€ peleHusl, NPOBOAUTb PacyéTbl U CpPaBHUBATb
nonyyeHHoe 3HayeHne (U3NYECKO BeNNYUHbI C  WU3BECTHBIMM

AaHHbIMU

1.8

pacno3HaBaTb NpoGNEMbl, KOTOPbieé MOXHO PEWuTb NpPU MOMOLLM




(hm3nyeckux MeToaoB, MCNONb3YA ONUCaHWe UCCeA0BaHWSA, BbIAeNsATb
nposepsemoe npeanoJyioxXeHue, OULeHUBATb MNPaBUNIbHOCTb MNOPSAAKa

nposeaeHusa uccnenoBsaHus, Aenatb BbiIBOAbI

1.9

NPoOBOAUTL ONbITbl MO HAONIOAEHWI0 (DU3MYECKUX SIBJIEHUA WK
t¢m3nyeckux cBoMcTB  Ten:  )opmynuMpoBaTb  NpPOBEpsiEeMble
NpeanonioXeHusl, cobmpaTb  YCTAaHOBKY U3  NPeAJIOKEHHOro
000pynoBaHus, ONUCbIBaTb X0A ONbiTa U (hopmynuMpoBaTh BbIBOADI

1.10

1.11

BbINONIHATb MNpSIMble M3MEPEHWs C WCMNOJIb30BaHWEM aHaNoroBbiX
npuGOPOB 1 AaTYUKOB (PM3NYECKUX BESIMYMH, CPAaBHUBATb pe3ynbTaThl

M3MepeHuin ¢ Y4ETOM 3aAaHHON aOCONMOTHOW NOrPEeLLHOCTH

NPoOBOAMTb UCCNIel0BaHUE 3aBUCUMOCTH OFHOW (hM3MYECKON BENINYMNHDI
OT [pYyro ¢ MCNONb30BaHWEM MNPSAMbIX W3MEPEHWIA: NNAHUPOBaTb
UccnepoBaHue, cOOMpPaTb YCTAHOBKY W BbIMONHATL MU3MEPEHUs, crepys
NpeqioXeHHOMY TJlaHy, (DMKCUpOBaTb pe3ynbTaTbl MONYYEHHOW
3aBUCMMOCTM B Bupae Tabnuy v rpacdukos, Aenartb BbIBOAbI MO

pe3ynbTatam uccieposaHua

1.12

1.13

1.14

1.15

1.16

NPOBOAUTb KOCBEHHbIE U3MEPEHUS (hU3MYECKUX BENTUYMH: NJIaHNPOBATb
M3MepeHusi, Cco6MpaTb IKCMEPUMEHTAsIbHYI0 YCTaHOBKY, Cnepays

NpeAI0KEHHOW UHCTPYKLUM, N BbIYUCNATD 3HAYEHUE BESTMYUHDI

cobniopgatb npaBuna TEXHWKW Oe3onacHocTM npum pabote ¢

nabopaTopHbIM 060pya0BaHUEM

XapaKTepu3oBaTb MNPUHUMNbI AENCTBUS M3Y4YEHHbIX NpUOGOPOB U
TEXHUYECKMX YCTPOWCTB C OMOPOI HAa UX ONMCAHUSA, UCNONb3YS 3HAHUS
0 CBOMCTBaX (hM3MYECKMX SBNEHMA U HeoGXoaumble ¢usnyeckue

3aKOHOMEepHOCTU

pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOWUCTBA U M3MepUTEsIbHble
npuoopbl N0 cxemMam M CXeMaTU4YHbIM PUCYHKaM, COCTaBJNISATb CXEMbl
3NEKTPUYECKUX Lienel C nocnepoBaTeNlbHbIM U NapannesibHbiM
COEAMHEHUEM  3NIEMEHTOB, pas3fiyas  YCNoBHble 0003HaYeHUs
3N1IEMEHTOB 3/IEKTPUYECKMX Lienen

npuBoOAUMTL NpuMepbl  (HaxoauTb MWHGOpPMaUUIO 0 npumepax)
NPaKTUYECKOro MCNnoJib30BaHUs (YU3NYECKUX 3HAHWA B NOBCEQHEBHOW

XXU3HW ang odecnevyeHns 6e3onacHOCTU Npu oOpalieHnm ¢ npubopamu




M TeXHUYECKUMM YCTPOWCTBAMM, COXPAHEHNS 3[0POBbS U COGNIOAEHUS

HOPM 3KOJIOrMYECKOro NoBefieHUs B OKpYXaloLLeil cpeae

1.17

1.18

OCYLLECTBNATb MOUCK MH(OpMaLMKU (DU3MYECKOTr0 COAepXKaHUs B CETU
WHTEpHET, Ha OCHOBE WMEHOIMXCA 3HAHW M NYTEM CpaBHEHUS
AOMOJIHUTENIbHLIX WUCTOYHWKOB BbIAENATb MHGOpMaumio, Kotopas

SIBNSIETCA NPOTMBOPEYMBOMA MU MOXKET ObITb HELOCTOBEPHON

WCMONb30BaTb MPU  BbINONHEHWA YYeOHbIX 3aflaHUil  HayyHo-
nonynsipHyl0 nuTepatypy (U3MYECKOro COAEpPXKaHus, CnpaBoOYHbie
maTtepuanbl, pecypcbi cetu WHTepHeT; BnageTb  NpUEMamu
KOHCMEKTUPOBAHWUS TEKCTa, NpeoOpa3oBaHus WH(OPMALMN N3 ORHON

3HaKOBOM CUCTEMbI B APYryH0

1.19

c0371aBaTb COOCTBEHHbIE MUCbMEHHDBIE N KPaTKME YCTHble COO0OLLEHMS,
00001as MHGOPMALMI0O M3 HECKONbKWUX WCTOYHUKOB (HU3NYECKOro
cofiepXXaHusi, B TOM YWUcC/ie NYGNMYHO NpeAcTaBNATb Pe3yNbTaTbi
NPOEKTHOW WM UCCNefoBaTeNbCKOW AEATENbHOCTH, NpPU  3TOM
rpamoTHO MCNONb30BaTb M3YYEHHbI NOHATWIAHLIN annapaT Kypca

(hu3KKK, CONPOBOXAATb BbICTYNJIEHNE NpPe3eHTaLmen

1.20

NPU BbIMNOJIHEHUA YYEOHbIX MPOEKTOB W MCC/IEA0BaHUA (HU3NYECKUX
NpoLeccoB pacnpefensTb 00s3aHHOCTU B rpynne B COOTBETCTBUM C
NOCTaBNEHHbIMW 3ajayamu, CJeAWTb 3a BbIMOJIHEHMEM MNNaHa
AEVCTBUA M KOPPEKTUPOBaTb €ro, aieKBaTHO OLEHMBATb COOCTBEHHbII
BKNaA B [eATEeNbHOCTb rpynnbl, BbICTPauBaTb KOMMYHWKaTMBHOE

B3auMOfeNCTBUE, NposiBNAA roTOBHOCTb pa3peluatb KOH(UKTbI

9 KNACC

Kon
npoBepsieMoro
pesynbTaTa

MpoBepsieMbie NpeAMETHbIE Pe3yNibTaTbl 0CBOEHNSI OCHOBHOM
oOpa3oBaTesIbHOU NPOrpaMMbl OCHOBHOI0 00LLEero 00pa3oBaHus

1.1

1.2

nUcnosib3oBatb U3y4e€HHbIE NOHATUA

pa3nuyatb SIBJIEHMS MO ONUCAHUI0 MX XapaKTepHbIX CBOMCTB W Ha

OCHOBE OMbITOB, AIEMOHCTPUPYIOLLUX AaHHOE (hU3UYecKoe ABNIeHne

1.3

pacno3HaBaTb MNPOSIBJIEHME W3Y4YEHHbIX (PU3NYECKUX SIBJIEHMA B




OKpYXalowwem mupe, B TOM Yucne (huanyeckue siBieHUS B Npupoge,
npu 3TOM NepeBOAUTb NPAKTMYECKYI0 3ajady B y4eGHyl0, BbiAENsTb

CYLLECTBEHHbIE CBOMCTBA (NMPWU3HAKK) (hU3NYECKNX SIBNIEHWIA

1.4

ONMUCbIBaTb M3Y4YEHHble CBOMCTBA TeNl U (PU3MYECKNE SIBJIEHMS,
MCMoNb3ysl (PM3MYECKUEe BENWYMHbI, NP ONMCAHMM NPaBWIbLHO
TpakToBaTb  (PM3NYECKMA  CMbIC  WUCMOJIb3YEMbIX  BEJIMYMH,
0003HaYeHUs U eauHNLbI (DN3NYECKNX BEJINYUH, HAX0AUTb (hOPMYJIbl,
CBA3bIBAOILME [aHHYI0 (U3NYECKYI0 BENWYUHY C  APYrUMM
Be/INYUHAMM, CTPOMTb  rpacMku  U3YYEHHbIX  3aBUCUMOCTEN

thnanyeckux BeIMYUH

1.5

1.6

XapakTepu3oBaTb CBOWCTBA Tes, (M3NYecKue SIBNEHUS U MPOLLECChl,
MCnonb3ysl M3y4yeHHble 3aKOHbl, MPU 3TOM [AaBaTb CJIOBECHYIO
(hOpMYNMpPOBKY 3aKOHa W 3anucbiBaTb €ro MaTemaTuyeckoe

BbIpaXeHue

00BbACHATL (hM3nyeckue npoLieccbl U CBOMCTBA TeJ1, B TOM YUCHE U B
KOHTEKCTE CUTyauMW MNpPaKTUKO-OPMEHTUPOBAHHOIO  XapakKTepa:
BbISIB/ISTb NPUYUHHO-CNEACTBEHHbIE CBSI3U, CTPOUTb 00bSICHEHME U3 2
— 3 NorMyeckux wWwaroB C MOMOWbID 2 — 3 MU3YYEHHbIX CBOMCTBA

thn3nyeckux siBNIEHNIN, (PU3NYECKNX 3aKOHA UNIN 3AKOHOMEPHOCTH

1.7

1.8

1.9

pewaTtb pacyéTHble 3apaun (onuparowmecs Ha cuctemy uMs 2 - 3
YPaBHEHMH), MCNONb3ys 3aKOHbl W hopmynbl, CBA3bIBAKOLME
(husnyeckme BENIMYMHBI: HA OCHOBE aHanuM3a YCNOBUS 3apauu
3anucbiBaTb KpaTKoe YC/ioBME, BbISBASATH  HeAoCTalowue Waun
M30bITOYHbIE AaHHbIE, BbIOMpaTb 3aKOHbI U (hopmynbl, HeoOXoauMble
ONS pelueHnsi, NPOBOAUTb PacyéTbl U OLEHMBATb PEaSIMCTUYHOCTb

NOJIy4eHHOro 3Ha4eHns (HU3NYECKOWU BESTMYUHDI

pacno3HaBaTb Npo0NEMbl, KOTOPbIe MOXHO peWwuTb NpPU MOMOLLY
(hn3nyeckux MeToAoB, UCNONb3Ys ONUCAHME MCCNel0BaHUs, BbIAENSATb
npoBepsieMoe MNpeanosioKeHue, OLEHWBATb MNPaBWILHOCTb MoOpsAAKa
NPOBEefieHUs1 UCC/Iefi0BaHUS, [eNnaTb BbIBOAbl, MHTEPNPETMPOBATb

pe3ynbTaTbl HAONIOAEHUA N ONbITOB

NpoBOAUTbL ONbITbI MO HA0MOAEHWI0O (DU3MYECKUX SIBJIEGHMA WU

(hU3NYeCKNX CBOWCTB TEN: CAMOCTOATENIbHO COOMpaTb YCTAHOBKY W3




M30bITOYHOr0 HaGopa 0GOpyAOBaHMS, ONMCbIBaTb XOA OMbiTa W €ro
pe3ynbTatbl, (h)OPMYyNIMPOBaTb BbIBOADI

1.10

1.1

nNpoBOAUTb MpPU  HEOOXOAMMOCTM CEepuId MPAMbIX WU3MEPEHUN,
onpepensis cpegHee 3HayeHWe M3MepsiemMoi BeMuMHbl ((hoKycHoe
paccTosiHme coOupalowen NuH3bl), 000CHOBLIBAaTb BbIOOP cnocoda

u3mepeHus (M3meputenbHoro npubopa)

NpoBOAUTb MCCNEAO0BaHME 3aBUCMMOCTE (DU3MYECKUX BEIMYUH C
MCNONb30BaHMEM NPAMbIX W3MEPEHWI: NIaHMPOBaTb WCCNEfoBaHMe,
CamMOCTOSTE/IbHO COOMpaTb YCTAaHOBKY, (hUKCUPOBATL Pe3yNbTaTbi
NONyYEHHON 3aBUCMMOCTM (DM3UYECKNX BENWYUH B BUAE Tabnuum

rpacmkoB, fenarb BbIBOAbI M0 pe3ynbTaTam UcciefoBaHns

1.12

NPOBOAUTD  KOCBEHHblE  U3MEpeHUst  (DU3UYECKUX  BENNYUH:
NNaHUPOBaTb M3MEPEeHUsi, COOMPaTb IKCNEPUMEHTANIbHYIO YCTAHOBKY W
BLINONIHATD  M3MEPEHUsl, Cneays MNpPeANOXEHHON  WHCTPYKLMM,
BbIYMCNATb 3HAYEHME BEJIMYUHbI W aAHANM3NPOBaATb MONYYEHHbIe

pe3ynbTaTtbl C YY4ETOM 3a[1laHHOIN NOrPeLLHOCTU U3MepPeHUi

1.13

cobnopatb npaBuna TeXHMKU OGesonacHocTM npu  padote C

nabopaTopHbIM 000py0BaHNEM

1.14

pa3nuyatb OCHOBHbIE MPU3HAKN M3YYEHHbIX (PM3UYECKUX Mopeneu:
MartepuanbHasi To4YKa, abCOJIIOTHO TBEPAOE TEJNO, TOYEYHbIN UCTOYHUK
CBETa, Nly4, TOHKAs JINH3a, NNaHeTapHas MoAesib aTOMa, HYKJIOHHas

MoAaesib aTOMHOro appa

1.15

1.16

1.17

XapakTtepusoBaTb MNPUHUMNbI AEACTBUS M3YYEHHbIX NpPUOOPoOB WU
TEeXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUS, UCMONb3YS 3HAHUS
0 CBOWCTBAX (PU3NYECKNX SIBNEHUA W HeoOXoaumble u3nyeckune

3aKOHOMEpPHOCTHU

MCNONb30BaTb CXEMbl M CXEMaTM4YHbIE PUCYHKU  WU3Y4YEHHbIX
TeXHNYECKUX YCTPOMCTB, M3MEepPUTENIbHbIX npuéopoB 1]
TEXHONOrMYECKMX NPOLECCOB NPW PELIeHNN Y4eOHO-NPaKTUYECKUX
3a[ay, ONTUYECKNe CXEeMbl A1 NOCTPOEHMS N300PaXKeHWIn B NNIOCKOM
3epKane U codupatoLen nMH3e

nNpuBOAUTL MpuUMepbl  (HaxoauTb WHGOpMaUMId 0 npumepax)

NPakTUYeCcKoro UCnosib3oBaHusa (U3n4eckux 3HaHWI B NOBCEJHEBHON




XU3HN anga obecnevyeHus 6e3onacHOCTV Npu obpalieHnu ¢ npuéopamm
M TEXHNYECKMMM YCTPOMCTBAMM, COXPAHEHNS 3A0POBbA U COONIOAEHUS

HOPM 3KO0JIOrMYECKOro NOBEIEHNS B OKpYXaloLlei cpeae

1.18

1.19

1.20

OCYLUECTBNISATb NOUCK MH(hopmauuu (hU3MYECKOro COAEPXKaHUs B CETH
WHTepHeT, camocToATeNbHO (hOpMynupys MNOUCKOBLIA  3anpoc,
HaxoAuTb  NyTW  ONpefeneHuss  AOCTOBEPHOCTU  MOJIYYEHHOW
MH(opMaUuM Ha OCHOBE MMEIOMUXCS 3HAHUA W [OMNONHUTESbHbIX

UCTOYHUKOB

MCMO/b30BaTb NPV  BbLIMOJIHEHWM Y4YEOHbIX 3aJaHMA  HaY4HO-
nonynspHyl0 nutepatypy (U3NYECKOro COAEpXaHus, CnpaBOYHbIe
matepuanbl, pecypcbl ceTu WHTepHeT; BnageTb  NpUEMamm
KOHCMEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus WH(OPMALMN U3 ORHOM

3HaKOBOW CUCTEMbI B IpYrylo

c03aaBaTb COOCTBEHHbIE NUCbMEHHbIE U YCTHbIE COOOLLEHNSt HA 0CHOBE
MH(OPMaLMM U3 HECKONIbKNX UCTOYHMKOB (DU3MYECKOro COAEPKAHUS,
ny6an4Ho npeacTaBNATb pesynbTarbl NPOEKTHOM wm
MccneaoBaTesibCKOW AeATeNbHOCTH, NPU 3TOM FPaMOTHO MCMONb30BaThb
M3Y4YEHHbIN NOHATUWHBLIA annapaTt W3y4yaemoro pasgena (U3NKU M
CONMPOBOXAATb BLICTYNJIEHWE Npe3eHTauuein ¢ y4étom ocoOeHHocTen

ayAUTOPMMN CBEPCTHNKOB

1.21

Npu BbINOJIHEHUM YYeOHbIX NPOEKTOB U UCCNEefOoBaHMi (U3UYECKUX
NPoLEeccoB pacnpenensitb 0093aHHOCTM B rpynne B COOTBETCTBUM C
NOCTaBNEHHbIMW 3ajayYaMu, CneauTb 3a BbINOJIHEHMEM NNaHa
AEWCTBMI U KOPPEKTUPOBATb €ro, afieKBaTHO OLEHNBATb COOCTBEHHbIIA
BKNaj B [eATeNIbHOCTb Trpynnbl, BbICTpaMBaTb KOMMYHWKAaTUBHOE

B3aUMOJeCTBNE, NPOSBNISASA FOTOBHOCTb Pa3peLuaTb KOH(IUKTbI




NPOBEPAEMbIE 3JIEMEHTbI COAEP)XXAHUA

7 KJIACC

Kop,
pa3spena

Kop,
aneMeHTa

MpoBepsieMbie 3/16eMEHTbI COAEPXKaHMS

®U3UKA U EE POJIb B NO3HAHWUU OKPY)XAIOLLIEFO MUPA

1.1

1.2

dusmka - Hayka o0 npupoge. SIBNeHMs nNpPUpoOAbl.
dusnyeckme ABNEHMA:  MEXaHUYeckue, TENsoBble,

3/IEKTPUYECKNE, MarHMTHble, CBETOBbIE, 3BYKOBbIE
®du3nyeckme BennuuHbl. U3mepeHne  huanyeckux
BEJINYMH. dusnyeckne  npuodopbl. MorpewwHoCcTb

u3mepeHuid. MeXxxayHapoaHasi cuctema eavuHuL,

1.3

ECTeCTBEHHOHay4YHbll METOA MNO3HAHWS: HaOnaeHue,
NOCTAHOBKA Hay4yHOro BOMPOCA, BbIABWKEHME TUMOTE3,
3KCMepUMEHT N0 NpoBepKe runotes, 0ObSACHEHUe

Habnopaemoro iBNeHns

1.4

1.5

OnucaHmne M3NYECKNX SABNIEHNIA C MOMOLLbIO Mofenen

MpakTuyeckune padoTb:
N3mepeHune paccTosiHUIA.
U3mepeHne 00bEMA XKNAKOCTU U TBEPAOIO TeNa.
OnpepeneHve pa3mepoB MasbiX Te.
N3mepeHne TemnepaTypbl NpU NOMOLLM XKUAKOCTHOrO

TEPMOMETPA U 1aTYMKa TeMNepaTypbl

NEPBOHAYAJIbHBIE CBE[JEHNA O CTPOEHWUW BELLIECTBA

2.1

CTpoeHue BewecTBa: aTOMbl U MONEKYJIbl, UX pa3mepbl.

OnbIThbl, 0Ka3bIBaOLLME AUCKPETHOE CTPOEHME BeLecTBa

2.2

23

NBuxeHue yvacTuy BewecTBa. CBA3b CKOpPOCTM
ABWXEHUS YacTUL, ¢ TemnepaTypoii. BpoyHOBCKoe ABWXeHKe,
Anthy3ns

B3aumopeincTeMe YacTUL, BELLECTBA: NPUTSIKEHUE 1

OTTaJIKusaHue




24

25

2.6

ArperaTHble COCTOSIHMSI BeLLECTBA: CTpOEHWe ra3os,
XUAKOCTEN M TBEPABIX (KpUCTaNNM4Yeckunx) Ten. Bsanmocsasb
MeXAy CBOWCTBAMM BeLWECTB B pasHbIX arperatHbixX

COCTOSIHMSIX U UX aTOMHO-MONEKYNAPHbIM CTPOEHNEM
Oco0eHHOCTM arperaTHbIX COCTOSSHUWA BOAbI

MpakKTnyeckune padboTbl:
OueHka puameTpa artoma meToaom pspoB  (C
ucnonb3oBaHueMm hotorpacun).
OnbITbl N0 HA0OAEHUIO TENNOBOr0 PacLUMPEHUs rasos.
OnbiITbl no 00Hapy)XXeHuto nencTBus cun

MOJIEKYNAPHOro NpUTAXXeHnsa

LABWXEHWUE U B3AUMOJEWCTBME TEN

MexaHuyeckoe LBWXEHue. PaBHomepHoOe n
31 HepaBHOMEPHOE ABMKEHME
CkopocTb. CpepHsia CKOpPOCTb NpPU HEepaBHOMEPHOM
3.2 ABWXEHNW. PacyéT nyTu 1 BpeMeHU ABNXEHUS!
fieneHne uHepunn. 3aKoH uHepuuu. Baaumopencremne Ten
3.3 KaK npuyvMHa u3mMeHeHus CKopocTu aemxeHus ten. Macca
KakK Mepa MHepTHOCTU Tena
MnotHocTb BewwecTBa. CBA3b NAOTHOCTU C KOJIMYECTBOM
34 MONEKyN B eAvHuLEe 00bEMa BeLecTsa
3.5 Cuna Kak xapakTepucTUKa B3aMMOAEUCTBUS Te
Cuna ynpyroctu u 3akKoH [yka. U3mepeHue cunbl C
38 NOMOLLbI0 AMHAMOMETpA
fiBieHNEe TArOTEHMS U cuna TsHKecTu. Cuna TsHKecTu Ha
37 Apyrux nnaderax. Bec tena. HesecomocTtb
Cuna TpeHus. TpeHMEe CKOMbXEHMS W TPEHWE MOKOS.
38 TpeHve B NPUPOAE U TEXHNKE
CnoXkeHne cwun, Hanpas/ieHHbIX MO OAHOW NPAMOMN.
39 PaBHopeucTBYylOLWAsA CUN
MpakTuyeckune padoTbl:
3.10

OnpefienieHe CKOPOCTM  PaBHOMEPHOTO  [ABVKEHUS




(wapuka B )KMAKOCTU, MOAENN  3JIEKTPUYECKOro
asTomoduna u TakK panee). OnpepeneHue cpepHen
CKOPOCTH CKONIbXKEHUA OpyCcKa WM LapuKa no HaKJIOHHON
nnockoctu. OnpepeneHne NAOTHOCTM TBEPAOro Tena.
OnbITbl, AEMOHCTPUPYIOLLME 3ABUCMMOCTb PaCTSHKEHMS
(nechopmanmm) npyXuHbl OT NPUNIOXKEHHON CUNbl. ONbITbI,
AEMOHCTpUpyIOWME  3aBUCUMOCTb  CWIbl  TPEHMs
CKONMbXEHMs OT Beca Tema M Xxapakrepa
COMpUKacaroLWwmnxcs NoBepxHocTen

3.1

3.12

du3snyeckne SIBNEHUA B NPUPOAE: NPUMEPbI ABWKEHUS C
Pa3NMYHbIMK CKOPOCTAMMW B XXMBOW M HEXWBOW npupoae,

AENCTBNE CUNbl TPEHUS B NPUPOJIE U TEXHUKE

TexHuyecKue ycTponcTBa: AMHAMOMET), NOALMUMTHNUKUA

LABJIEHWUE TBEPAbIX TEN, XXUAKOCTEN W FA30B

llaBneHve TtBépporo Ttena. CnocoObl YMEHbLUEHUS W

41 yBeJIMYeHNs AaBJIEHUS
[laBneHue rasa. 3aBMCMMOCTb AaBJIEHUS ra3a oT 00béma,
4.2 Temnepartypbl
Nepepaya paBneHusi TBEPALIMA Tenamu, XUAKOCTAMMU W
43 rasamu. 3akoH Mackans. [THeBMaTM4YeCKne MalUMHbI
3aBMCMMOCTb  [lAaBNEHUSI  XXMAKOCTM  OT  FNyOMHbI.
4.4 MmppoctaTtnyeckuit napapokc. Cooouwiarowmecs cocyabl.
F'vapaBnMyeckne MexaHu3Mbl
Atmoccepa 3emnu u atmocgepHoe pasneHue. MprumnHbI
CyLIeCTBOBaHUA BO3AYLWIHON 000n04kn 3emnun. OnbIT
e Toppuyennn. 3aBUCMMOCTb aTMOCCDEPHOr0 AABNEHUSI OT
BbICOTbl HAA, YpOBHEM MOpS
16 W3mepenne armoccepHoro pasnenus. [pubopbl ans
n3mepeHns aTMocepHOro AaBneHus
[lefcTBME XXUAKOCTU M ra3a Ha NOrpyXeéHHoe B HUX Teno.
7 BbiTankuBaiowwas (apxvmenosa) cuna. 3akoH Apxumepa
4.8 MnasaHue Ten. BosgyxonnasaHue
49 MpakTuyeckune padoTb:




WccnepnoBaHne 3aBUCMMOCTM Beca Tena B Boae OT 00béma
NOrpy)XEHHOM B XXMAKOCTb 4YacTu Tena. OnpepeneHue
BbITAJIKNBAIOLWEA CWIbl, [ENCTBYIOWEN HaA Teno,
norpyXéHHoe B XUAKOCTb. [lpoBepka He3aBMCUMOCTU
BbITAJIKNBAKOLWEA CWUNbl, [AEWACTBYIOWEA HA Teno B
XUAKOCTH, OT Macchl Tena. OnbiTbl, AEMOHCTPUpPYIOLLME
3aBMCMMOCTb BbiTaNKUBAIOLEN CWibl, AEWCTBYIOLLEN HA
TENo B XWAKOCTH, OT 00bEMA MOrpy)XEHHOW B XXMUAKOCTb
4acTU Tena u OT NNIOTHOCTU XUAKOCTU. KOHCTpynpoBaHue
apeomeTpa WM KOHCTPYMPOBAHME NOAKKU M OonpeaeneHne

eé rpy3onoabeéMHOCTH

dusnyeckmne fiBJieHUs B npupopae: BusiHKE

410 aTtmocthepHOro AaBJIEHNS HA XXMBOW OPraHM3m, nyiaBaHue
pbi0
TexHuyeckme YCTpoWCTBA: cooOLLalolMecs COCyAbl,
11 YCTPOMCTBO BOAOMPOBOAA, TIWUAPABNMYECKMA Mpece,

mMaHomeTp, GapomeTp, BbiCOTOMEp, MOPLUHEBOW Hacoc,

apeomeTp

PABOTA, MOLLLHOCTb, 9HEPTUA

5.1 MexaHunyeckas pabora
5.2 MexaHnyeckas MOLLHOCTb
3 MpocTble  MexaHW3Mbl:  pblyar, 00K, HaK/OHHas

> nnockocTb. [paBnio paBHoBeCUS pblyara

5.4 MpuMeHeHne NpaBuia paBHOBECUS pblyara K 0/10Ky
«30110TOE NPaBuio» MeXxaHnku. KoadduumeHT nonesHoro

55 AencTBUS MeXxaHu3MoB. MpocTbie MeXaHM3mbl B ObITy U
TeXHUKe

5.6 MoTeHuManbHas aHeprumn Tena, NOAHATOro Hap 3eMnén

5.7 KnuHeTuyeckas aHeprus
MonHas mexaHuyeckas 3Heprusi. 3aKOH M3MEHEHUS M

>8 COXPaHEHMSt MEXAHUYECKOMN 3HEPrun

59 MpakTuyeckune padoTbl:

OnpepeneHne pa6oTbl CUNbl TPEHNS NPU PAaBHOMEPHOM




OBWXKEHUM Tena N0  rOPU3OHTaNbHOW  MOBEPXHOCTM.
WccnepoBanune ycnosuin pasHoBecusi poiyara. Usmepenue KINp,
HaK/IOHHOW nyockocTn. M3yyeHMe 3akoHa COXpaHeHUs

MEXaHNYECKOW 3HEepPrumn

dusnyeckne SIBNEHUS B NpUpoOAE: pblyaru B Tene

5.10
yenoseka
TexHuyeckme YCTPOMCTBA: pblyar, MNOABMXHbLIA M©

5.11 HENOABWXHbIA ONOKW, HAKJIOHHAs MNOCKOCTb, MPOCTbie
MeXaHWU3Mbl B ObITy

8 KJIACC
Kop Kop
pasgena aneMeHTa MpoBepsiemMbie aNeMeHTbl COAEPXKaHUS
TENJI0OBbIE ABJIEHNSA

OCHOBHbIE  MONOXEHMS  MOJNIEKY/IIPHO-KMHETUYECKON
Teopuu cTpoeHus BewecTBa. Macca u pasmepbl MOJIEKYI.

o1 OnbiTbl, MNOATBEPXAAIOLWME  OCHOBHbIE  MONOXKEHUS
MONEKYNSIPHOKUHETUYECKOI TEOpUM
Mopenu TBEpAOro, X1AKOro U rasoodpasHoro COCTOSIHUA

6.2 BewecTsa. Kpucrannnyeckue n amopgHble Tena
00bsicCHEHWe CBOMCTB ra3oB, XWAKOCTEA W TBEPAbIX Ten

6 6.3 Ha OCHOBE MOJIOKEHUA  MONEKYNISIPHOKMHETUYECKON

Teopumn

6.4 CmauMBaHmne U KanunnsipHble IBIEHUS

6.5 Tennosoe paclivMpeHue u cxxatme
Temnepatypa. CBfi3b Temnepatypbl CO CKOPOCTbIO

o6 TENnN0BOro ABMKEHUS YacTuLy
BHyTpeHHss 3Heprus. CnocoObl M3MEHEHUs BHYTPEHHeN

o7 3Hepruu: Tenionepeaaya u coseplueHue padoTbl

6.8 Bupbl Tennonepegayn: TennONPOBOAHOCTb, KOHBEKLMUS,




6.9

6.10

6.11

6.12

U3nyyeHue
KonuyecTso TennoTbl. YaenbHasi TENIOEMKOCTb BELLECTBA

TennooOMEH © TennoBoe paBHOBECUE. YpaBHEHME
Tennosoro 6anaxca

MnaBneHne n oTBepaeBaHMe KPUCTAN/IMYECKUX BELLECTB.
YpenoHas TennoTa nnaenieHus

Mapoo6pa3oBaHue u KoHpeHcaumsa. Ucnapenuve. Kunenme.
YpenoHasa Tennota napooOpa3oBaHus. 3aBMCUMOCTb

TemnepaTypbl KUMEeHUa 0T aTMocepHOro AaBNEHNS

6.13
6.14

6.15

BnaxHocTb Bo3ayxa
JHeprus Tonnmea. YaenoHas Tennota cropaHus

MpuHumnbl padoTbl Tennosbix aAsuratenen KMA rennosoro
nsuratens. TensioBble ABUraTeNn U 3aliuTa OKpyXXarowien

cpenbl

6.16

3aKOH COXpaHeHWUs U NpPeBpaLLeHNs SHeprum B TenJ10BbIX

npoueccax

6.17

MpakTuyeckune padoTb:

OnbiTbI no 00HapyXeHuto neucTeus cun
MONEKYNSIPHOrO0 NPUTSDKEHMSI.

OnbITbl MO BbIPAWMBAHMIO KPUCTAIOB NOBAPEHHOW
CONW UNK caxapa.

OnbiTbl N0 HAONIOAEHNIO TENOBOr0 pacLIMPeHus rasos,
XXNAKOCTEN U TBEPADIX TEN.

OnpepeneHve pasneHns Bo3ayxa B 6anioHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLUME 33aBUCUMOCTb AABNEHUS
BO3lyXa OT ero 00béma 1 HarpeBaHus UM OXJ1AKAEHUSI.

MpoBepka runotesbl JIMHEMHOW 3aBUCUMOCTU JAJIMHDI
CTONOMKA >XMAKOCTM B TEPMOMETPUYECKOW TpyOKe OT
Temnepartypbl.

HabniopeHne U3MeHeHNs BHYTPEHHEW 3HepruyM Tena B

pe3ynbTaTe Tensionepeayn u padoTbl BHELUHUX CU.




6.18

6.19

WccnepoBanme SIBJIEHUSA TennooomeHa npu
CMeLLUMBaHUW XONOAHOW U ropsiyen BoAbl.

OnpepeneHne Ko/AM4YecTBa TeNNOTbl, MNOJYYEHHOro
BOAOM Npu TennooOMEHe C HarpeTbiM MeTaJInYecKum
LMMHAPOM.

Onpenenexune yaeNbHOW TENOEMKOCTYW BELLECTBA.

WccnepoBaHue npowecca mcnapeHusl.

OnpepeneHne 0THOCUTENbHON BIAXKHOCTU BO3AyXa.

Onpepaenesue yaenbHON TENOTbI NAaBEHUA Nbaa.

dusnyeckne ABNeHMS B NPUPOAE: MOBEPXHOCTHOE
HaTSXKEHMEe W KanuisipHble SIBJIEHUS B NpuUpoge,
KpucTannel B npupoge, usnyyeHme ConHua, samep3saHue
BOAOEMOB, MOpPCKMe Opu3bl; 00pa3oBaHMe pPocbl, TYMaHa,

UHesl, CHera.

TeXHWYecKMe  YCTPOWCTBA:  Kanunnspbl, NpUMepbl
UCMOJIb30BaHNA KPUCTaNsoB, XXWUAKOCTHbIA TEpMOMETP,
AATYMK TeMmnepatypbl, TEPMOC, CMCTEMA OTOMJEHUS
AOMOB, TMIPOMETpPbl, NCUXPOMETP, NapoBas TypOMHa,

ABUraTeNlb BHYTPEHHEro CropaHus.

JJIEKTPUYECKNE W MATHUTHBIE ABJIEHUA

7.1 JnekTpusauma Ten. [lea poaa 3NIEKTPUYECKNX 3apsaaoB
B3aumopencTeme 3apsbkeHHbIX Ten. 3akoH KynoHa

7.2 (3aBMCUMOCTb CWJIbl B3aMMOAENCTBUSI 3aPSDKEHHDBIX Ten OT
BeNIMYNHbI 3apSAA0B U PACCTOSIHUS MEXAY TeNamm)
dnekTpuuyeckoe none. HanpsHKEHHOCTb 3NEKTPUYECKOro

7.3 nons. MpUHLMN cynepno3uuum aNeKTPUYecKUX noneun (Ha
Ka4yeCTBEHHOM YPOBHE)
Hocutenn anekTpuyeckux 3apapoB.  JNEeMEHTapHbIN

7.4 anekTpuyeckun 3apsag. CtpoeHue atoma. MPOBOJHUKU M
LAN3NEKTPUKK

75 3aKOH COXpPaHeHUs NIEKTPUYECKOro 3apsaa




INeKTpNYecKun TOK. Ycnosus CyLecTBOBaHUS

6 3NeKTPUYecKoro Toka. ICTOYHMKM NOCTOSIHHOrO TOKa

LlefCTBNS 3N1IEKTPMYECKOro TOKa (TennoBoe, XMMUYECKoe,
i MarHuTHoe). INEKTPUYECKUN TOK B XKUAKOCTSX U rasax

JnekTpnyeckas uenb. Cuna TOKa. JNekKTpuyeckoe
8 Hanps)XeHue

ConpoTuBnieHWe NPOBOAHMKA. YAeNbHOe COnpoTUBJIEHWUE
9 BellecTsa
7.10 3akoH Oma ans yyacTtka uenu

MocnepoBatenbHoe W napannenbHoe  coeAuHEHWUe
r NPOBOJHUKOB

Pabota M MOWHOCTb 3NEKTPUYECKOr0 TOKAa. 3aKOH
712 Ibxoyns - JleHua
71 IneKTpuyeckue uenu W MNOTPeOUTENU 3INIEKTPUYECKON
13 3Heprum B ObITy. KOpoTKOE 3aMblKaHue

MocTosiHHble MarHuTbl. B3ammopeincTBuMe NOCTOSIHHBIX
i MarHuToB

MaruutHoe none. MarHuTHoe none 3eMnu U ero 3Ha4yeHune
71 LN XKU3HW Ha 3emne

] OnbiT 3pcTepa. MarHuTHOE NOJIE 3NEKTPUYECKOr0 TOKaA.

716 lpMMeHeHne 3N1eKTPOMarH1UToB B TEXHUKE

JlencTBUE MArHUTHOrOo NONS Ha NPOBOAHMK C TOKOM.

] JdnekTpoaBuraTenb MOCTOSHHOr0 TOKa. Mcnonb3oBaHue

i aneKTpoaBwUrateNnen B TEXHMYECKMX YCTPOWCTBAX M Ha

TpaHcnopTe

OnbiTbl dapapes. iBNeHUe 3NeKTPOMarHUTHOW UHAYKLMW.
718 Mpasuno JleHua

InekTporeHepatop. CnocoObl NONYYEHUSI 3NEKTPUYECKOMN
7.19 3HepruM.  INEKTPOCTaHUMM HA  BO30OHOBNSIEMbIX

MCTOYHUKAX 3HEPrun




7.20

MpakTuyeckune padoTbl:

OnbITbl MO HAOMIOAEHUIO ANEKTPU3aLMK TN UHAYKLUUEN 1
Npu CONPUKOCHOBEHNMN.

WccnepoBaHne fAencTBMS  3NIEKTPUYECKOr0 MONA  Ha
NPOBOAHUKMN N ANINEKTPUKMN.

Coopka ¥ npoBepka padOTbl 3/IEKTPUYECKOW Lienu
NOCTOSIHHOI0 TOKa.

N3mepeHue u perynmpoBaHmne cuibl TOKa.

W3mepeHune 1 perynupoBaHne HanpsHKeHus.
WccnepoBaHne 3aBUCMMOCTM CUMbl TOKa, MAYLIEro Yyepes
pesncTop, OT CONPOTMBJIEHUS PE3NUCTOPa M HanpsXKeHUs
Ha pesucrtope.

OnbITbI, LAEeMOHCTpUpYloLwue 3aBUCMMOCTb
3NEKTPUYECKOro COMPOTUBNIEHUS NPOBOAHMKA OT €ro
ANUHDBI, NNOLWAAKN NONEepevyHOro Ce4eHns n MmaTepuana.
MpoBepka npaBuna C/OXKEHUS  HaNpPsOKEHUA  npu
nocnefaoBaTe/lbHOM  COEAWHEHUM [ABYX  Pe3UCTOpOB.
MpoBepka npaBuna gns cuabl TOKA NPU NapannenbHOM
coeAuHeHun  pesuctopoB. OnpepneneHne  pabGoTHI
3NEKTPUYECKOr0 TOKA, MAYLLero 4epe3 pesncTop.
OnpepeneHve  MOLHOCTM  3NEKTPUYECKOr0  TOKa,
Bbiiensiemoi Ha pesucrtope. ccnepoBaHue 3aBUCUMOCTU
CUJbl TOKA, MAYLLEro Yepe3 IAMNOYKY, OT HanpPsHXKeHNs Ha
Hen. Onpepenenne KM Harpesatens. WccneposaHue
MarHUTHOr0 B3aMMOAEACTBUS MOCTOSIHHbIX MarHWTOB.
N3yyeHne MarHUTHOro NOAS NOCTOSIHHbIX MArHUTOB NpM
nx o0ObeauHeHUN u pasaeneHnn. iccnepoBaHue AeUCTBUS
3NEeKTPUYECKOr0 TOKA HAa MarHWTHyIl0 CTpeniky. OnbiTbl,
[IEMOHCTPUpPYIOLWUE 3aBUCUMOCTb CHJIbl B3aMMOAEUCTBMS
KaTyllKW € TOKOM M MarHuta OT Culbl TOKa M
HanpaBNeHWss TOKa B KaTywke. MW3yyeHue pencTeus

MarHUTHOro nons Ha NMPOBOAHUK c TOKOM.




KoHcTpyupoBaHue n M3y4yeHue paboTbl
afieKTpoaBuraTens. W3mepeHue Kna
3NeKTPOABUraTeNIbHON YCTaHOBKM. OnbITbl no
MCCNEAOBAHNI0 SIBJIEHNSI 3NIEKTPOMArHUTHON WHAYKLMMK:
uccnenoBaHWe WM3MEHEHWA 3HAYeHUs W HanpasJieHus

WHAYKLMOHHOI0 TOKa

dusnyeckne SBNEHUS B MNpupome: 3NEKTPUYEcKue

fiBJieHNs B aTtmoccepe, INEKTPUYECTBO  XKMUBbIX

7.21 OpraHM3moB, MarHuTHoe none 3emnu, Apend nonKoCoB,
poNnb MarHUTHOro MONS ANA XKW3HM Ha 3emne, NONsIpHOE
CUsiHNe
TexHuyeckue YCTPOMCTBA: 3NEKTPOCKOM, amnepmeTp,
BOJIbTMETP, PeOoCTaT, CYETYUK 3NIEKTPUYECKON IHEprum,
3NeKTPOOCBETUTENbHbIE  NPUOOPbI,  HarpeBaTesibHble
1.2 anekTponpuoopbl (npumepbl), 3JIEKTpUYecKmne
NPefoXpaHNTenu, 3NIEKTPOMArHuT, 3N1IeKTPOABUraTesib
NOCTOSIHHOI0 TOKa, reHepaTop NOCTOSIHHOIO TOKa
9 KJIACC
Kon Kon
MpoBepsieMbie aNEeMEHTbI COAEPXKaHUS
pasgena anemeHTa
MEXAHWYECKUE ABJIEHNA
MexaHuyeckoe pBwxeHne. MatepnanbHas TOYKa.
81 CucTema oTcyéTa
8.2 OTHOCUTENIbHOCTb MEXAHNYECKOro ABWXEHUS
8 8.3 PaBHOMepHOe NPAMONMHENHOEe ABNXEHUe
HepaBHOMepHOe NPSIMOJINHENHOE ABWXEHME.
84 CpegHsis M MrHOBEHHast CKOpOCTb Tena  npu
HEepaBHOMEPHOM ABVKEHMU
8.5 YckopeHue. PaBHOycKopeHHoe NpsIMONIMHENHOE




ABWXEeHue
8.6 CsoooagHoe nageHue. OnbiTbl Fanunes

PaBHOMepHOe ABWXEHUE Mo OKPYXHOCTU. lepuop m
8.7 yactota ooOpaweHus. JiuHenHass M yrnosasi CKOPOCTM.
LleHTpocTpeMuTenbHOe yCKOpeHue

8.8 MepBbin 3aKoH HblOTOHA
8.9 Btopoi 3akoH HbloTOHa
8.10 Tpetun 3akoH HbloTOHa
8.1 MpyHUMN cynepno3vuuumn cun
8.12 Cuna ynpyrocTtin. 3aKoH l'yka
813 Cuna TpeHus: cuna TPEHUS CKOJIbXEHWUs, cuna
TPEHMS NOKOS, ApYrue BUAbI TPEHUs
814 Cuna TSXKECTM U 3aKOH BCEMWPHOr0 TSArOTEHMS.
YckopeHue cB0GOAHOro napgeHus
815 IBwxeHne nnaHer Bokpyr ConHua. [lepBas
KocMMuyecKas ckopocTb. HeBecomMocTb M neperpyskm
816 PaBHOBecME MaTepuanbHOW  TOYKW.  AOCONIOTHO
TBEpAOE TENo
817 PaBHOBecue TBEPAOro Tesla C 3aKPEMIEHHONW OCbHO
BpaLLeHus. MomeHT cunbl. LieHTp TsHxecTu
8.18 Wmnynosc Tena. U3ameHeHve nmnynbca. Umnynbc cunbl
8.19 3aKOoH CoOXpaHeHusl umnynbca
8.20 PeakTuBHOE ABUXKEHUE
8.21 MexaHuyeckasi paboTa U MOLLHOCTb
8.2 Pabota cun TshKecTH, ynpyroctu, TpeHus. CBsi3b
3Heprum u padoTbl
8.23 MoTeHunanbHass 3Heprus Tena, MOJHATOr0 Hap
NOBEPXHOCTbI0 3emMnu
8.24 MoTeHunanbHas 3HEPrus CXXaTom NPYXUHbI
8.5 KuHeTnyeckas 3Heprus. Teopema 0 KWHETNYECKOW

3Heprum

8.26 3aKOH COXpPaHEHUs! MEXAHNYECKOW IHEepPruu




8.27

8.28

MpakTnyeckmne padoTb:

OnpepneneHne cpegHe CKOPOCTU CKOJIbXKEHMSI OpycKa
WNN [BVWXKEHUS LIApUKa MO0 HAKNOHHOM MJIOCKOCTM.
OnpepeneHne yCKOpeHUs Tena npu paBHOYCKOPEHHOM
ABWXEHNUU NO HAKJIOHHOW NJIOCKOCTMY.

WccnepoBaHne 3aBUCUMOCTU MYTW OT BPEMEHW NpU
PaBHOYCKOPEHHOM  [BWXeHun 0e3  HavyanbHOW
CKOpOCTM.

MpoBepka runotesbl: €CAU NpU PaBHOYCKOPEHHOM
ABWKEHUN 0e3 HayanbHOW CKOPOCTW MYTWU OTHOCSTCS
KaK psif, HEY&éTHbIX YMCeNn, TO COOTBETCTBYIOLLME
NPOMEXYTKU BPEMEHN OJUHAKOBbI.

WccnepoBanme 3aBUCUMOCTHU cubl TpeHus
CKOJIbXXEHMS OT CWibl HOPManbHOr0  [AaBNEHUS.
OnpepeneHne Ko3(huuMeHTa TPEHUSI CKOJIbXKEHMS.
OnpepeneHne >XECTKOCTU NpPYXuHbl. OnpepenexHne
paboTbl CWAbl TPEHUS NP PAaBHOMEPHOM ABVKEHWUM
Tena No ropusoHTanbHOW nosepxHocTu. Onpepenexue
paboTbl cuabl ynpyroctu npuM noabéme rpysa c
MCNO/Ib30BAHMEM  HENOABWXHOIO W MOABWXKHOIO
onokos

du3snyeckue BAEHUS B NPUpPoOAE: NPUNUBbLI U OT/IMBDI,
ABWXKEHNe nnaHeT COJSIHEYHOM CMCTEMbl, PeakTUBHOE

ABMXEHUe XUBbiX OpraHn3moB

8.29

TexHnuyeckue yCTDOﬁCTBa: CnUAOMETP, AaT4YUKKU

nonoXeHnsd, pacCToAHUA U YCKOPEHUA, PaKeTbl

MEXAHWYECKWE KOJIEBAHNA N BOJIHbI

9.1

9.2

9.3

KonebartenbHoe aBvxeHne. 0CHOBHbIE XapaKTEPUCTUKM
KosiebaHui: nepuof, YacToTa, aMmnaMTyaa
MaTtemaTuyeckui n NPY)XNHHbINA MasTHUKMN,
MpeBpalleHne 3Heprumn npu KoneodaTeNlbHOM ABMKEHUN
3atyxaowme Kone6aHusi. BbiHY)XAeHHbIe KonebaHus.
Pe3oHaHC




9.4

9.5
9.6

9.7

9.8

MexaHuyeckue BoJIHbl. CBOMCTBA MEXaHMYECKNX BOJIH.
MpoponbHbie M nonepeyHbie BOJHbL. JUIMHA BOJIHbI U
CKOpOCTb eé pacnpocTpaHeHus. MexaHnyeckue BOJIHbI
B TBEPAOM TeJie, CENCMUYECKUE BOJTHbI

3ByK. poMKocTb 1 BbicOTa 3BYKa. OTpaxeHune 3ByKa
WHdppassyk v ynbTpasByk

MpakKTnyeckune padboTb:

OnpeneneHne 4actoTbl W mepuopa  KoneodaHwi
MaTeMaTU4eCcKOro MasiTHMKa.

OnpeneneHne 4actoTbl WM mepuoAaa  KoneodaHwi
NPY>XUHHOr0 MasiTHUKa

WccnepoBanne 3aBMCMMOCTM  nepuoga  KosiebaHuM
NOABELIEHHOr0 K HUTU Trpy3a OT [JIMHbl  HUTW.
WccnepoBaHne 3aBMCUMOCTM nepuopa KonebaHuia
NPYXXWHHOr0 MasTHMKa OT Maccbl rpy3a. [lpoBepka
He3aBUCHMMOCTM nepuoaa KoneodaHui rpy3a,
NOABELLIEHHOr0 K HWUTW, OT Maccbl rpy3a u XECTKOCTH
npyXuHbl. U3mepeHue yckopeHusi CBOOOAHOro naaeHus
du3snyeckue SiIBNEHNS B Npupoae: BOCNpuUsiTue 3BYKOB
)XMBOTHbIMK, 3EMJIETPSICEHUE, CEMCMUYECKUE BOJIHbI,

LlyHaMu, 3X0

9.9

TeXxHMYyeckue YCTPOMCTBA: 3XONIOT, MCNONb30BaHUE

YNIbTPa3ByKa B GbITY U TEXHUKE

10

INIEKTPOMATHUTHOE NOJIE U ANEKTPOMATHUTHbBIE BOJIHbI

INeKTPOMarHuTHoe none. INEeKTPOMArHUTHbIe BOJIHbI.

101 CBoMCTBa 3/IEKTPOMArHMTHbIX BOJH
10.2 LLikana aneKTpoMarHUTHbIX BOJIH
dnekTpomarHuTHas npupopa cseta. CKopocTb CBeTa.
103 Bo/IHOBbIE CBOICTBA CBETA
MpakTnyeckmne padoTb:
10.4 N3yyeHne CBOWCTB 3MEKTPOMArHUTHbIX BONH C
NoOMOLLbI0 MOOMNIBHOrO Tened)oHa
10.5 dusnyeckne sBNeHUs B npupope: Ononoruyeckoe




AeWCTBME  BUAMMOrO,  YNbTPacMoNeTosoro W

PEHTIEHOBCKOro U3ny4eHni

TexHnyeckune YCTpOWCTBA: Mcnosib30BaHne
106 3N1EeKTPOMarHUTHbIX BOJH 151 COTOBOW CBSI3M
CBETOBbIE SABJIEHUSA
111 JlyyeBast mopenb ceeta. UICTOYHMKK cBETA
11.2 NpsiMmonuHeHoe pacnpocTpaHeHue cBeTa
Otpaxenne cBeta. [lnockoe 3epkano. 3aKOH
13 0TPaXKeHUs CBETa
MpenomneHne cBeta. 3aKOH NpeNIOMNEHUA CBeTa.
14 MonHoe BHYTpeHHee OTpaXKeHMne cBeTa
115 JInusa. Xop, nyyei B nuH3e
OnTnyeckas cuctema ¢potoannapara, MUKpOCKONa M
16 Teneckona
fna3 kKak ontuyeckas cuctema. bnmn3opykoctb
17 AanbHO30PKOCTb
PasnoxeHue 6enoro ceeta B cnekTp. OnbiTbl HblOTOHA.
18 CnoxxeHne cnekTpanbHbIX LBETOB. [lucnepcus ceeta
b MpakKTnyeckune padboTbl:
WccnepoBaHme 3aBUCMMOCTM yrna  OTpPaXKeHWs
CBETOBOIO Jly4a OT yrna nageHus.
N3yyeHne xapakTepucTuk n3o0pa)keHns npeagmeTa B
NN0CKOM 3epKane.
WccnepoBaHne 3aBUCMMOCTM Yyrna npesiomaeHus
CBETOBOr0 Ny4a OT yrna nafeHus Ha rpaHuue «Bo3AyX —
119 CTEKJ10».

Mony4yeHne n300pa)keHnn ¢ NOMOLLbIO COOMpaloLLel
NNH3bI.

Onpepnenexne ()OKYCHOro pacCcTOSSHUSI U ONTUYECKON
CWbl COOMpalOLLEN NINH3DI.

OnbITbl N0 pa3noXeHunio 6eNoro cBeTa B CNEKTP.

OnbiTbl N0 BOCNPUSATUIO LBETA NPeAMETOB NMpU UX

HaGNoAeHNN Yepe3 LBETOBbIE (YULTPBI




12

dusuyeckune asneHns B npupoae: 3atmeHus ConHua u

11.10 JlyHbl, UBeTa Ten, ONTUYECKUE SIBNIEHMS B aTMocdepe
(ueT Heba, pechpakums, pagyra, MMpax)

141 TexHnyeckue  yCTpOMCTBA: 04KM, nepuckon,
thoroannapat, onTuyeckne CBETOBOADI

KBAHTOBbIE SIBJIEHNA

121 OnbiTol Pe3epcopaa v nnaHetapHas mMofenb aToma.
Mopenb aToma bopa

199 WUcnyckanue n nornoweHue cseta atomMom. KBaHTb.
JInHeiyaTble cNeKTpbl

12.3 PapuoakTuBHoCTb. Anbtha, 6eTa- 1 ramma-u3nyyeHuns

124 CtpoeHne atomHoro spapa. HyknoHHas mopenb
aTomHoro siapa. Usotonbl

125 PaguoaktuBHbie npespawieHus. Mepuoa nonypacnapa
aTOMHbIX sinep

126 finepHbie peakumu. 3aKoHbl COXPaHEHMs 3apsA0BOro M
MaccoBoro yucen

127 dHeprua cBsI3M aTOMHbIX apep. CBA3b Maccbl M
aHepruu

128 Peakuuu cuHTesa u genenus aaep. UICTOYHUKKN 3Heprum
ConHua v 3Bé3p

12.9 finepHas 3HepreTuka. [leAcTBME pPaAMOAKTUBHbBIX
M3NY4Y€EHNA Ha XKUBbIE OPraHU3Mbl
MpakKTnyeckune padboTbl:
HaGniopeHue CRIOWHBIX W JIMHENWYATbIX CMEKTPOB

1210 n3ny4yeHus.
WccnepoBanne TPEKOB: M3MEPEHUE 3HEPruM YacTuLbl
no Topmo3HOMY nyTu (no otorpacuam).
W3mepeHne paguoakTUBHOro hoHa
dusnyeckue SBNEHUS B NPUPOAE: ECTECTBEHHbIN

12.11 pagnoaKkTUBHbIN ¢hoH, KOCMUYEeCKune nyum,

pafMoaKTUBHOE W3NyYyeHWe NPUPOAHLIX MUHEpanos,




[eNCTBUE PAAMOAKTUBHBIX W3JIYYEHMA HA OpraHu3m
yenoseka

12.12

TexHnyeckue YCTPOMCTBA: cnekTpocKon,

MHAMBMAYANbHbIW A03UMETP, Kamepa BunbcoHa




NPOBEPAEMbIE HA Or3 10 ®U3NKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUS
OCHOBHOW OGPA30BATE/IbHOW MPOrPAMMbI OCHOBHOIO OBLLIEFO

OBPA30BAHUA

Koa
npoBepsiemMoro
Tpe6oBaHus

MpoBepsieMbie TPeOOBaHUSA K NPeAMETHbIM pe3ynbTaTam 06a30BoOro
YPOBHS OCBOEHMS1 0OCHOBHOM 00pa30BaTeIbHOW NPOrpamMMbl OCHOBHOIO
obLwero oopasoBaHus Ha ocHoBe PIOC

MoHnmanne ponn  (U3UKU B  HAY4YHOW  KapTMHE  MUPa;
c()OpMUPOBAHHOCTb 0A30BbIX NPEACTaBNEHUA 0 3aKOHOMEPHOWU CBSI3N
1 NO3HAaBAEMOCTH SIBJIEHWIA NPUPOAbl, 0 PONU IKCNEPUMEHTa B (hu3uke,
0 cucTemoobpa3yioweit ponu (U3MKU B Pa3BUTUN €CTECTBEHHbIX HAYK,
TEXHUKKN 1 TEXHONOrNiA, 00 3B0IOLMM (hM3NYECKNX 3HAHNIA U UX PONU B
LLeJIOCTHON eCTECTBEHHOHAaY4YHOW KapTMHE MUpa, 0 BKJ1aAe POCCMACKUNX
M 3apy6exHbIX Y4YEHbIX-()M3UKOB B Pa3BMUTHE HaAYKN, OOBACHEHME

NPOLLeCCOB OKPYXXAIOLLEro Mupa, pa3BuTne TEXHUKN 1 TEXHONOrniA

3HaHMA 0 BMAax Mmartepun (BELLECTBO M MONE), 0 ABMKEHWM KakK
cnocoGe CyLiecTBOBaHMSI MaTepun, 00 aTOMHO-MONEKYNISPHOM TEOpUn
CTPOEHUS! BELIECTBA, 0 (PU3NYECKOW CYLIHOCTM SIBJIEHWA NpUpOabI
(MexaHN4ecKuX, TenoBbIX, 3EKTPOMArHUTHBIX N KBAHTOBbIX); yMEHUE
pa3nuyatb SIBNIEHWUS MO ONMUCAHWI0 WX XapaKTepHbIX CBOWCTB W Ha
OCHOBE OMNbITOB, AEMOHCTPUPYIOLLMX AAHHOE (HU3NYECKOE SIBJIEHWE;
yMeHWe pacno3HaBaTb NPOSIBIEHNE M3YYEHHbIX (PU3MYECKUX SBJIEHWNIA
B OKpYXaloweM Mupe, BbIAENSs WX CYLLECTBEHHble CBOMCTBA

(npu3sHakm)

BnapeHne oCHOBaMM NOHATMMHOIO annapaTa U CUMBOJIMYECKOr0 A3blKa
(hn3uku M ucnonb3oBaHue UX ANS pelleHns y4yeOHbIX 3afay; yMmeHue
XapaktepusoBaTb CBOMCTBa Tes, (hU3nyeckue SIBJIEHUS U NPOLLECChI,

ncnonb3ys (pyHaameHTanbHble U AMNUPUYECKUE 3aKOHbI

YMeHue onucbiBaTb N3Y4eHHbIE CBOMCTBA TeN U (hU3NYECKMNE SIBJIEHUS,
ncnonb3ys huanyeckue BeMYUHbI
BnageHne OCHOBaMM METOO0B HAy4HOr0 MO3HAHWUS C  YYETOM

coonoaeHns npasun 0e3onacHoro Tpyaa: HabnwaeHne (U3NYecKux

SABJICHUIA:




YMEHHUEe CaMOCTOSTENIbHO COOMPaTh 3KCNEPUMEHTAJIbHYI0 YCTAHOBKY U3
[.aHHOro Habopa 060pyA0BaHUA N0 MHCTPYKLMK, ONUCHIBATb XOA ONbITa
1 3anucbiBaTb €ro pe3ynbTaTbl, (hOPMYNIMPOBaTb BbIBOADI;

npoBeAeHNe NPSMbIX N KOCBEHHbIX N3MEpPEeHUn (HU3NYECKUX BEJINYMH:
YMEHME NNaHMpPOBaTb M3MEpPEeHMs, CaMOoCTOSTe/IbHO CcoOMpaTb
3KCNEPUMEHTaNbHYH) YCTAHOBKY N0 UHCTPYKLMK, BbIYUCAATD 3HAYEHUe
BEJINYMHbI W aHANU3UPOBaTb MNONYYEHHble Pe3yNbTaTbl C YYETOM
3a/1aHHOM NOrPEeLLHOCTU Pe3yNbTaToB N3MEPEHWIA;

NPOBEEHNE  HECNOXHbIX  3KCNEPUMEHTaJNIbHbIX  MCCNE0BaHMUIA;
CamMoCTOSTe/IbHO CcOOMpaTb  3KCMEPUMEHTalNbHYl0 YCTaHOBKY W
NPOBOANTL UCCNEROBAHUE NO WHCTPYKLMMK, NPEACTaBNATb NOJIyYEHHbIE
3aBMCMMOCTU (PMU3UYECKMX BENIMYUH B Bupae Tabnuy M rpacdukos,
YYuTbIBaTb MOrPelIHOCTH, JAenaTb BbiBOAbI N0  pe3ynbTaTam

uccneposaHug

MoHMmaHue  XapakTepHblX CBOWCTB  (DU3UYECKMX  MOAENen
(maTepnanbHas Touka, abCONMIOTHO TBEPAOE TENOo, MOAENN CTPOEHMS
rasoB, XWAKOCTEM M TBEpAbIX Tej, NNaHeTapHas MoAenb aToMma,
HYKNIOHHas MOAE/Ib aTOMHOTr0 $iApa) U YMEHWe NMPUMEHATb UX ANS

00bACHEHNS (HU3NYECKUX NPOLLECCOB

YmeHne 00bSICHATL (hu3nyeckue npouecchbl M CBOWCTBA Ten, B TOM
yucne UM B KOHTEKCTE CUTYyauuin MNpPakTUKO-OPMEHTUPOBAHHOrO
XapakTepa, B YaCTHOCTM, BbiSIBNIITb NPUYUHHO-CNEACTBEHHbIE CBS3MN U
CTPOMTb 00BSICHEHME C OMOPOM HA U3Y4YEHHbIE CBOMCTBA (PU3NYECKUX

SIBJIEHNI, (hU3NYECKMe 3aKOHbI, 3aKOHOMEPHOCTH 1 MOAENN

YMeHue pewatb pacyéTtHole 3apauum (Ha 0a3e 2 — 3 ypaBHEHMM),
Mcnonb3yss 3akoHbl W hopmynbl, CBfi3biBalOWMe (u3nyeckne
BE/INYMHbI, B YAaCTHOCTWU, 3anucbiBaTb KpaTKoe YCNOBUE 3afauu,
BbISIBNIATb HEAOCTaloLWUe AaHHble, BblOMpaTb 3aKOHbI U hopmynbl,
HeoOXxoaumble Ansi €€ peLleHnsi, UICNOJIb30BaTh CNPaBOYHbIE AAHHbIE,
npoBOAUTb pPac4yéTbl M OLEHUBATb PEANUCTUYHOCTb MOJIYYEHHOro
3HayeHUs (PU3NYECKON BENMYMHDLI; YMEHWe OnpeaensiTb pasMepHOCTb

CI)I/I3M‘IBCKOI7I BEJINYNHDI, ﬂOﬂy‘IeHHOﬁ Nnpw pewweHnn 3apaviun

YMeHWe XapakTepu3oBaTb MNPUHUMNbI  [EWACTBUS  TEXHUYECKMUX

YCTPOMCTB, B TOM 4uUCNE ObITOBbIX NPMOOPOB, U NPOMbBILLIEHHbIX




TeXHOJIOrMYeCKNX MpPoLLecCoB MO MUX ONUCAHWUIO, UCMOJIb3YS 3HAHUS O
CBOMCTBAX (PM3NYECKMX SBNEHWA W HeoOXoaumble (hU3MYECKue

3aKOHOMEpPHOCTHN

10

YMeHMe UCNoib30BaTb 3HAHMSE 0 (DU3NYECKUX SIBJIEHUSIX B
NOBCEAHEBHOW )KW3HW [nNa obecneyeHus 0e30MacHOCTU MpM
oOpauieHnu ¢ ObITOBbIMY NpUOOPaMN N TEXHUYECKUMMU YCTPOUCTBAMM,
COXpaHeHWs 3[0pOBbS W COOMIOAEHMS HOPM  3KOJIOrMYEecKoro
noBefieHUss B OKpyXaiowen cpefe; NOHMMaHWe HeoOXOAUMOCTU
NPUMEHEHUS AOCTMKEHUN (DU3UKMU M TEXHONOTMI ANS PALMOHANbHOIO

NpMpoaononb3oBaHus

11

OnbIT noucka, npeoOpa3oBaHMS W MNpeAcTaBieHNs MHGopmauun
(mM3nyeckoro copepxaHuss € WUCNONb30BaHWEM WH(OPMALMOHHO-
KOMMYHWUKATMBHbIX TEXHOJIOFWA; YMEHME OLEeHMBaTb [OCTOBEPHOCTb
NoJIy4eHHOU MWHGOpPMaUMM Ha OCHOBE WMEIOLMXCA 3HAHMA 1
LOOMONHUTENIbHBIX ~ MUCTOYHWMKOB; YMEHME  WUCMOAb30BaTb  NpU
BbIMOJIHEHUM YYeOHbIX 3afAaHWA HAY4YHO-NOMYNSIPHYIO NUTEpaTypy
thu3nyeckoro copep)xaHus, cnpaBo4HbIe MaTepuanbl, pecypcbl CeTu
WHTepHeT; BnapgeHne 0a30BbiMM  HaBblkamMu  Npeodpa3oBaHMA
MHOpMauuM U3 OQHOW 3HAKOBOW CUCTEMbl B [ApPYrylo; ymeHue
c03AaBaTb COOCTBEHHbIE NUCbMEHHbIE U YCTHbIE COOOLLEHNSI HA 0CHOBE

MH(OPMaLUU N3 HECKONIbKUX UCTOYHUKOB




NEPEYEHDb IJIEMEHTOB COAEPXXAHUA, NPOBEPAEMbIX HA O3 N0 ®U3NKE

Kop MpoBepsiemMbiN 3IEMEHT COfiePXKaHUS
1 MEXAHWYECKUE SIBNIEHNSA
i1 Mexannyeckoe pBwkeHue. MatepnanbHas Toyka. Cuctema oTcuyéra.
OTHOCUTENbHOCTb ABVKEHMNS
PaBHoMepHoe U HepaBHOMepHOe ABWXeHne. CpeaHss ckopocTb. Popmyna ans
1.2 BbIYMCJIEHUS CPeAHen CKOpoCcTH: v = S/t
PaBHOMepHOe NpsAMONuHeHOe ABMXEHWe. 3aBUCMMOCTb KOOpPAMHATHI Tena ot
BpeMeHu B C/ly4ae PaBHOMEPHOr0 NPSIMO/IMHEIHOT0 ABVKEHUS:
13 x(t)=x,+vt
lpachmkn 3aBMCUMOCTM OT BPEMEHM AN NPOEKLUUN CKOPOCTH, NPOEKLMM
nepemewieHnss, NyTH, KOOPAMHATBI NPU PaBHOMEPHOM MNPSMONUHENHOM
ABWXEHNN
3aBuCMMOCTb KOOpAMHATbI Tena OT BPEMEHW B CJlyyae PaBHOYCKOPEHHOro
NPSIMOJINHENHOTO ABWXEHUS:
Su(f) =vo, *f+ac* %
dopmynbl ANg NpPoeKUMM NEepemMeLleHnsl, NPOEKUUN CKOPOCTM M NPOEKLMU
YCKOpPEHMsi NP1 paBHOYCKOPEHHOM NPSIMONIMHENHOM [BMKEHUN:
1.4 s. () =u,, t+a,- % .
v ()=, +a,-t,
a (f) =canst,
Uy, - — Uy, =2a,5,
lpachmkn 3aBUCUMOCTM OT BpPEeMEHW ANS NPOEKUMN YCKOPEHUs, NMpPOeKuuu
CKOpPOCTM, NPOEKUMM nepemelleHns, KOOPAWHATbl NpU  PaBHOYCKOPEHHOM
NPSMO/IMHENHOM ABMXXEHMN
CsBoOopgHoe napeHve. Gopmyinbl, onucbiBalowue CBOOOAHOE NajeHue Tena no
1.5 BepTMKanu (ABWXEHMe Tena BHWU3 WM BBEPX OTHOCUTENIbHO MOBEPXHOCTM

3emnu). Mpadmkn 3aBMCMMOCTVM OT BpPEMEHW [ANS MPOEKUUM YCKOPEHWs,




NpoeKuMM CKOPOCTM W KOOPAMHATBI Mpu CBOOOAHOM NafeHuM Tena no

BEpPTMKaNu

CKopocTb paBHOMEPHOr0 [BWXEHWS Tena no OKPYxHocTu. HanpaBnenue
CKOpoCTM!.
dopmyna ans BbIMUC/IEHMS CKOPOCTU Yepe3 papuyc OKPYXXHOCTWM W mnepuwop,
oOpawyeHus:

2nR

T

LienTpocTpemuTenbHoe yckopeuue. HanpaBneHue LEHTPOCTPEMUTENIbLHOIO

1.6 yckopeHus. dopmyna ans BbIYUCNIEHUS YCKOPEHUS:
a =Y
" R
dopmyna, cBsi3biBaloLLas NEpMoA, U 4acToTy 00paLLeHNs:
vo L
T
Macca. MnotHocTb BewwecTBa. Popmyna AN BbIYUCAEHUS NNOTHOCTH:
_m
1.7 ¥
1.8 Cuna - BeKTopHas (usnyeckan sennynHa. Cnoxexnuve cun
1.9 fieneHune nHepumu. MNepsblii 3aKoH HbloTOHA
Bropou 3aKkoH HbloToHa:
F=m-a
1.10
CoHanpaBNneHHOCTb BEKTOPAa YCKOPEHMS Tea U BEeKTOpa CWJbl, AECTBYIOLLEA Ha
Teno
BsaumopeircTeue Ten. Tpetuin 3akoH HbloToHa:
1.11 Fy y=-F
1.12 TpeHue NokKos M TpeHUe CKoJNbXXeHusi. dopmyna ang BbIYMCNEHUS MOAYNS CUNbI




TPEHUA CKOJIbXXEeHUS:

Fo=pn-N

Hedopmauua Tena. Ynpyrme u Heynpyrue pedopmaumn. 3aKoH ynpyrow
pechopmauum (3akoH l'yka):

1.13 F=k-Al
BcemupHoe TAroteHue. 3aKOH BCEMUPHOr0 TArOTEHUS:
My -MA
}"_ ol G - '—_\_
R 2
114 Cuna tsHkecTn. YeKopeHue CBOOOLHOro nageHus.
dopmyna ansa BbIYUCNEHUA CUMbl TSHKECTU BONM3KU noBepxHocTu 3emnu: F = mg.
LiBvxeHne nnaHeT BOKpyr ConHua. Mepsas KOCMUYECKas CKOPOCTb.
HeBecomocTb 1 neperpysku
Wmnynbc Tena — BeKTopHas husnyeckas BeMYuHa.
1.15 p=mo
Wmnynbc cuctembl Ten. UsmeHeHne umnynoca. Umnynsc cunbl
3aKO0H COXpaHEeHNs UMNYNbCa A1 3aMKHYTON CUCTEMbI TeN:
1.16 p=nyly iy, =const
PeakTuBHOE ABMXEHUE
MexaHuyeckast paborta. @opmyna ans BbIMUCNEHNS pabOTbl CUJbI:
A=Fsoosa
MexaHnyeckasi MOLHOCTb:
1.17
n=4
t
118 KuHeTnyeckas u noteHuuanbHas aHeprua. ®opmyna ans BbIMUCEHUS

KWHETNYECKOW JHeprun:




m’
E;TZT

Teopema 0 KUHETUYECKOI 3Heprun. dopmyna ans BbIMUCNIEHUS NOTEHLMANbHOW

3Heprum Tena, NOJHATOro

Hap 3emnén:

E, = mgh

MexaHnuyeckas aHeprus:

E=E;+E,
119 3aKoH coxpaHeHMs MexaHM4ecKow aHeprun. dopmyna ans 3akoHa COXpaHeHUs!

MeXaHN4YeCKON 3Heprum B OTCYTCTBUE CUN TpeHust: £ = const.

MpeBpalyeHne MexaHU4eCcKo 3Heprun NPu HaNM4Yumn CUsbl TPEHUS.

MpocTbie MexaHN3Mbl. «30/10TOE NPaBUII0» MEXAHUKM.

Pbiuar. MomeHT cunbi: M - Fl.

Ycnosue paBHoBecus pblyara:
120 MHM+=0

MoaBwXHbIN U HENnoABWXHbINA 0n0KW. KM npocTbiX MeXaHW3MOB,

1= noneses
Asrpauemman
llaBneHue TBépAOro Tena.
dopmyna ans BblYMCNEHUS AABNEHUA TBEPAOro Tena:
pP= E-
5

1.21 [laBneHuve rasza. ATmoccepHoe pasneHue.

I'vapocTaTnyeckoe AaBNEHNE BHYTPYU XXUAKOCTH.

dopmyna ans BbIMUCNEHUA AABNEHNS BHYTPY XUAKOCTH:

P=pZ+Dxy,
1.22 3akoH Mackans. N'apaBnnyecknit npecc
1.23 3akoH Apxumepna. dopmyna ans onpeaeneHus BbITANKWMBAIOWEA CWIbl,




[eiCTBYIOLLEN Ha TeNo, NOrpY)XEHHOe B XMAKOCTb UNM ras:
F A —PE v

Ycnosue nnaBanus Tena. [lnasaHue cyaoB v Bo3ayxonnaBsaHve

1.24

1.25

MexaHnyeckne KonebaHus. Amnautyaa, nepuoa WM 4YacTtota KoJsiebaHMiA.
dopmyna, cBsi3biBaloLLas 4acTOTY U NEpUoS KonedaHwi:

“J=F

MaTtemaTUYeCKUiA M MNPYXUHHbI MasATHUKW. [IpeBpallueHne 3Heprum npw

Kone0aTesibHOM ABWXEHUU

1.26

1.27

3aryxatowme KonedaHus. BoiHy)XaeHHble KonebaHus. Pe3oHaHC

MexaHnyeckue BOnHbl. [poaosibHbIE M NoNepeyHble BOJHbI. [INMHA BOJIHbI U

CKOPOCTb PacnpoCTPaHEHUs BOJIHbI:

rh=v-T

1.28

3ByK. MPOMKOCTb U BbicOTa 3ByKa. OTpa)XKeHMe 3BYKOBOW BOJIHbI Ha rpaHuLie

AByXx cpea. UH(pas3ByK n ynbTpasByk

1.29

llpaxTnyeckne pabors!

W3mepeHne cpepHeld NAOTHOCTWM BELLECTBA; apXUMEAOBON CWJIbl; XECTKOCTM
NPYXWHbI; KO3(h(hUUMEeHTa TPEeHUs CKONbXXEHUS; paboTbl CUNbl TPEHUS, CHUJIb
ynpyrocTu; cpefgHeil CKOPOCTU ABMXEHUS OpPycKa N0 HAK/MOHHOW MNOCKOCTH;
YCKOpPeHMs OpycKka npu [ABVWKEHUM MO HAK/IOHHOM NNOCKOCTU; 4acTOTbl M
nepuoga KoneGaHMW MaTeMaTM4YECKOro MasiTHUKA; 4acToTbl M nepuopa
K0JIie0OaHWI NPY)XMHHOM0 MasiTHUKa; MOMEHTa CWJbl, AEUCTBYIOLEr0 HA pblyar;
paboTbl CUNbI YNPYrocTU NPU NOAbEME rpy3a ¢ NOMOLLbIO HEMOABWXHOIO 0J10Ka;
paboTbl CUMbl yNpyrocTy Npu nogbeémMe rpy3a ¢ NOMOLLbIO NOABWXHOIO 610Ka.
WccnepoBaHne 3aBMCMMOCTM apXMMepoBOW CWbl OT 00bEMa NOrpyXXEHHOW
4acTy TeNa 1 OT NJIOTHOCTW XXUAKOCTW; HE3aBMCUMOCTM BbITAJIKUBAIOLLEA CUNIbI
OT Macchbl TeNa; CUIIbl TPEHNSI CKOMbXXEHNSI OT CUNbl HOPManbHOrO AABNEHUS U
OT PoAa NOBEPXHOCTU; CUNbI YNPYrocTy, BOSHMKAIOLLEN B NPYXXUHE, OT CTENEHN
aecdopmauum NPYXuHbI; YCKOPEeHUs OpycKa OT yria HakNoHa HanpaBAslOLLEn;
nepuopa (4acToTbl) KonedaHM HUTSIHOr0O MasTHUKA OT [AJIMHbI HUTKU; nepuoaa
KONEeOaHMA NPYXUHHOr0 MAasTHMKA OT MacCbl rpy3a M XXECTKOCTU MPYXKUHbI;

MCCNefoBaHMe HE3aBMCMMOCTWM nepuopa KonedaHUW HUTAHONO MAsiTHMKa OT




Mmaccbl rpy3a. llpoBepka ycnosusi paBHOBECUS pblyara
Dusndeckne SBJEHNS B APUPoge: NPUMEpPbl ABWKEHUS C  PasnUYHbIMU
CKOpPOCTSIMM B XXKMBOM U HEXUBOWN Npupoae, AeNCTBUE CUIIbl TPEHMS B NPUPOAE U

TEXHUKe, NPUAMBbI U OT/AMBLI, ABWXEHUe nnaHeT COSIHEYHOW CUCTEMDb,

1-30 peakTUBHOE ABWXEHWe XXUBbIX OPraHU3MoB, pblyarv B Tenie 4YesioBeKka, BNusHue
atmoc)epHOro AaBJIEHWs Ha XUBOW OPraHM3m, nnasaHue pbld, BocnpusiTue
3BYKOB XXWBOTHbIMU, 3eMNETPSAICEHUE, CEUCMNYECKUE BOJTHbI, LlYyHAMM, 3X0
TexHnyeckne ycTpodcTBa: CNNAOMETP, NATYMKN MOJIOXKEHUS, PacCTOSIHUA W
YCKOpPEHUs, AWHAMOMETP, MOAWMNHMKKA, PaKeTbl, pblyar, MOABWXHLIA W
HEeNnoABWXXHbIA GNIOKW, HAKNIOHHAs MJIOCKOCTb, NPOCTble MEXaHU3Mbl B ObITy,

13 cooOLiarowmecs cocyabl, YCTPOUCTBO BOAOMPOBOAA, MMAPABAMYECKMIA npecc,
MaHomeTp, OapomeTp, BbICOTOMEp, MNOPLUHEBOW HACOC, apeoMeTp, 3XONOoT,
MCNoNb30BaHNe yNbTpa3ByKa B ObITy U TEXHUKE

2 TENJI0BbIE ABJIEHNSA
OCHOBHbIE  MOJIOKEHMS  MONEKYNSAPHO-KMHETUYECKOW TEOpuM  CTPOEHUs

2.1 BewecTBa. Mopenu TBépAoro, XXWAKOro U ra3o00pa3Horo COCTOSSHUNA BeLLECTBa.
Kpuctannmuyeckne n amopcHbie Tena
IBMxXeHne yacTuy BewectBa. CBSI3b CKOPOCTM [ABVMXEHMSI 4acTuly C

22 Temnepatypou. bpoyHoBCcKoe aBmxeHne, anddysns

23 CMauMBaHune U KanunnsipHble IBIEHUS

24 Tennosoe paclumpeHune U cxxatue

25 TennoBoe paBHoBecue
BHyTpeHHsiIs 3Heprus. PaGota M Tennonepefaya Kak cnocoObl U3MEHeHus

28 BHYTPEHHEW 3Hepruu

2.7 Buabl Tennonepenayn: TensIoNPOBOAHOCTb, KOHBEKLMS, N3NTYYEHHE
Harpesanue u oxnaxpeHue Ten. KonuyectBo Tennotbl. YaenbHas
TenJI0EMKOCTb:

2.8 ) .

OQ=cm(t,—1,)
3aKOH COXpaHeHMs 3Heprun B TENnNOBbIX Npoueccax. YpaBHEHWe TEnnoBoro
29 6ananca:

Q1 _Qz +..=0




210

2.1

212

WcnapeHue M KoHpeHcauus. W3meHeHMe BHYTPEHHEW I3HEprun B npouecce
ucnapeHMs W KoHpgeHcauuu. KuneHume >XKupoKocTW. YaenbHas Tennorta
napooOpa3oBanus: L = @/m

BnaxHocTtb BO3ayxa

Mnasneive W Kpuctannusauus. W3meHeHne BHYTPEHHe 3HepruM npw

nnaBneHun U Kpuctannusauuu. YaenbHas Tennora naasneHus:

213

214

BHYTpeHHAA aHeprusa cropaHns Tonauea. YaenbHas Teniota cropaHns TonauBea:

q=0/m

MpuHuMnbl padoTtbl TennoBbix aABuratenei. KM rennosoro asurartens

215

2.16

lpakTnyeckne paborsl

N3mepeHue yaenbHOW TENNOEMKOCTM METaJ/IMYECKOro LWIMHAPA; KONWYecTBa
TEnNnoTbl, MNOJIYYEHHOr0 BOAOA KOMHATHOW Temnepatypbl (PMKCMPOBaAHHON
Maccbl, B KOTOPYI OMylleH HarpeTbil LUWIMHAP; KOMWYECTBA TEMJOThbl,
OTAAHHOr0 HarpeTbiM LWIMHAPOM, NOC/IE ONYCKaHWs ero B BOAY KOMHATHOW
TemnepaTtypbl; OTHOCMTENIbHOM BNAXHOCTM BO3AYyXa; YAENbHOM TENNOTh
nnasnedns nopa. WccnepoBaHne M3MEHEHMs TemnepaTtypbl BOAbl  NpU
Pa3nuYHbIX YCNOBMSAX; SIBIEHUS TEnN000MEeHa Npu CMELIMBAHWKM XOJIOLHOW W
ropsiyei Boabl; npoLecca ucnapeHus

Dusndeckne SBJICHNS B MPHPOLE: NOBEPXHOCTHOE HATSXKEHUE M KanunnsipHble
SIBJIECHNS B NpUpoAe, KpUCTannbl B npupoae, nanyyenne ConHua, 3amep3aHue

BOJ10EMOB, MOpCKMe Gpu3bl; 06pa3oBaHmue pochl, TYMaHa, WHesl, CHera

217

3.1

TexHnyeckne ycTposcTBa; Kanunnsapbl, NPpUMepbl UCNONb30BaHWUSI KPUCTAIOB,
XWUOKOCTHBIN TEPMOMETP, AaTYMK TemnepaTypbl, TEPMOC, CUCTEMA OTOMJIEHNS
AOMOB, TMIrPOMETPbI, MCUXPOMETP, NapoBas TypOMHa, ABUraTeNlb BHYTPEHHEr0

cropasms
IJIEKTPOMATHUTHDIE SABJIEHUA

AnekTpusauus Ten. [lsa Buaa aNneKTpuYecKux 3apsaos




3.2 B3anmopeicTeue 3apsHKeHHbIX Te. 3aKoH KynoHa
3.3 3aKOH COXpaHeHUs 3/1IeKTPUYECKOro 3apsna
24 dnekTpuyeckoe none. HanpsxéHHOCTb 3nekTpuyeckoro nons. [puHuMn
' Cynepno3uuum 31eKTPMYECKNX Nnonein (Ha Ka4eCTBEHHOM YPOBHeE)
25 Hocutenn 3nekTpuyeckux 3apsapoB. [leMCTBME INEKTPUYECKOro MoNAs Ha
' anekTpuueckue sapsabl. [IPOBOAHUKMN N AUINEKTPUKM
MoCTOSIHHBIA INEKTPNYECKUA TOK. JlIeNCTBUS 3NEKTPUYECKOro Toka. Cuna Toka.
HanpsxeHwue.
3.6 I=q/t,U=A/q
JneKTpuyecKoe conpoTuUBNEHNE. YAeNbHOE 3/IEKTPUYECKOe CONpPOoTUBJIEHME:
3.7 R= pI/S
a8 3akoH Oma ang yyacTka anekTpuyeckou uenw: / = U/R
MocnepoBarenbHoe coefuHeHVe NPOBOAHNKOB:
I]. :IE-: L’T:'["Tl _LITE; R :R]. _RE
3.9 MapannenbHoe coefvMHeHVe NPOBOAHUKOB PAaBHOr0 CONPOTUBIIEHUS:
R
U=U,;I=1] +I:;R:T.
CmeLuaHHble coeANHEHUA NPOBOAHNKOB
310 PaboTa u MOLHOCTb 3/1IEKTPUYECKOro Toka. A = Ult, P = Ul
3akoH [xoyns — JleHua:
3.1 O=I"-R-t
312 OnbiT 3Jpctepa. MarHuTHOoe none npPAMOro NPOBOAHMKA C TOKOM. JIMHuM
' MarHUTHOW MHAYKLUK
313 MarHuTHoe none MNOCTOSIHHOrO MarHuta. B3aumopeicTBue NOCTOSIHHbIX

MarHuToBs




3.14 IlencTBUE MarHUTHOO NOJISA HA NPOBOAHNK C TOKOM

3.15 OnbiTbl ®apapes. iBneHne aneKTPOMarHUTHOW MHAYKuuK. Mpasuno JleHua
llpaxTnyeckne pabors!
N3mepeHne  INEeKTPUYECKOr0  CONPOTMBNEHUS  pe3nucTopa;  MOLUHOCTU
3NEeKTPUYECKOro TOKa; paboTbl IIEKTPUYECKOr0 TOKA.
WccnepoBaHne 3aBMCMMOCTM CWiIbl TOKA, BO3HMKAIOLWLEro B MNPOBOAHMKE
(pe3ucTopbl, 1aMNOYKa), OT HaNpPsHKEHWUs1 Ha KOHLAaX NPOBOAHUKA; 3aBUCMMOCTU

316 CONPOTMBNEHNS OT [AJIMHbI NPOBOAHUKA, NOLLAAN €r0 NONepPevyHoro ce4eHns u
YAENbHOro CONPOTUBIIEHUS.
MpoBepka npaBuna Ana 3NEKTPUYECKOro HaNpsHKeHUs nNpu nocnefoBaTesibHOM
COEAMHEHUN NPOBOAHUKOB; NpaBuna AAs CWbl 3/IEKTPUYECKOr0 TOKa Npu
napannenbHOM COeJMHEHUN NPOBOAHNKOB (Pe3NUCTOPbl U TaMNOYKa)
Dusnyeckne SABJIEHNA B MpuUpoge: 3NeKTPUYecKue siBNeHuss B atmocdepe,

3.17 3NEeKTPNYECTBO XUBbIX OPraHM3MoB, MarHUTHoe nosne 3emnun, apend noaKCoB,
POJiIb MarHMUTHOIO NOJISA ANS XKN3HN HA 3emie, NONSIPHOE CUSIHNE
TexHn4yeckue ycTposcTBa: 3NEKTPOCKON, amnepmeTp, BOJIbTMETP, peocTar,
CYETYMK  3NIEKTPUYECKOW  3HEpPruMu,  3N1eKTPOOCBETUTENIbHbIE  NPMOOPbI,

3.18 HarpesaTesibHble anekTponpuoopb! (npumepbi), 3JIeKTPUYecKmne
NpeAoOXpaHUTeNn, 3JIEKTPOMArHUT, 3MeKTPOABUraTeNlb MOCTOSAHHOrO TOKa,
reHepaTop NOCTOSAHHOrO TOKa

3.19 INeKTPpoOMarHuTHble BOJIHbI. LLIKkana 3neKkTpoOMarHuTHbIX BOJH

3.20 JlyyeBass mopenb ceta. [lpsMonnHenHoe pacnpocTpaHeHue cBeTa

3.21 3aKoH oTpaXkeHus cseTa. lockoe 3epkano

3.22 Mpenomnexune cBeta. 3aKOH NPESIOMIEHUS CBeTa

3.23 Iucnepcus ceeta
Jlunza. Xop nyyent B nuH3e. DOKycHoe paccTosiHne NuH3bl. OnTuyeckas cuna

324 nuH3bl: D=1/F

3.25 'na3 Kak ontuyeckas cuctema. OntTuyeckme npmoopbl

lpakTnyeckne paborsl

W3mepeHne onTuyeckon cunbl codmparowen NuH3bl; (POKYCHOr0 paccTosiHus

3.26 coOupalowwen NUH3bI (N0 CBOWCTBY paBEHCTBA pa3MepoB NpeaMeTa U N300paxeHus,

KOrga npeameT pacnofiokeH B ABOMHOM (hoKyce), nokasaTtensi npenomseHus

CTeKna.




WccnepoBaHne CBOMCTBA UM300paXKeHUs, MOJIYYEHHOr0 C  NOMOLLbIO

co0Mpalowwei NIMH3bI; U3MEHEeHUsI (hOKYCHOro PacCTOSHUS ABYX CJIOXKEHHbIX JIMH3;
3aBUCUMOCTM YrNia MPesioMJIeHUsi CBETOBOr0 Jly4a OT yrnia nafieHusl Ha rpaHuue

«BO3[YX — CTEKNO0»

Dusnyeckne ABeHNa B npupoge: 3atmenus ConHua wm JlyHbl, uBeTa Ten,

3.2 onTuyeckue siBneHus B atmoccpepe (uBet Hebda, pedhpakums, pagyra, MUpax)
Texwnyeckne ycTpodcrTsa: OYKW, nepuckon, coroannapart, oONTMYECKMe

3.28 CBETOBO/BI

4 KBAHTOBDIE SIBJIEHNA

1 PapnoakTtuBHocTb. Anbtha-, 6eta-, raMmma-un3ny4yeHus. Peakuum anba-un oera-
pacnapa

12 OnbiTbl Pesepcopna no paccesHuio anbha-yactuy. [naHetapHas mopenb
aToma

4.3 CoctaB atomHoro sigpa. U3otonbl

4.4 Nepuop nonypacnana aToMHbIX apep

4.5 finepHble peakumu. 3aKOHbl COXpaHeHUs 3apsA0BOro M MaccoBOro Yucen
Dusnyeckne SBMEHNA B MPHPOJE: €CTECTBEHHbIW PafMOAKTMBHDLIA (DOH,

4.6 KOCMUYECKME JIyYyn, pPaAV0AKTUBHOE W3JIyYEeHME NPUPOAHLIX MUHEPanoB,
AEWCTBME PAAMOAKTUNBHbBIX U3JTy4YEHUIA Ha OPraHM3M YesloBeKa

47 TexxHnyeckme ycTposcTBa: CNEKTPOCKON, MHANBUAYANbHBIA AO3UMETP, Kamepa

BunbcoHa, sipepHas 3HepreTuka




YYEBHO-METOAWYECKOE OBECNEYEHUE ObPA30BATE/IbHOI0 NPOLIECCA
OBA3ATE/IbHbIE YYHEBHbIE MATEPWAJIbI 191 YYEHUKA

1. ®dusuka: 7-n Knacc: 6a30Bbli1 YypOBEHb: Y4EOHUK; 3-e u3faHue,
nepepabotaHHoe lMepbiwkud U.M., UBaHoB A.WU. AKLMOHEpHOE 00LLeCTBO
«3paTtenbcTBO «[lpocBelleHmne»

2. dusuka: 8-1 Knacc: 6a30Bbli YpoBEHb: Y4€OHUK; 3-€ n3aaHue,
nepepabotaHHoe lMepbiwkuH U.M., UBaHoB A.W. AKLMOHepHOe 00LLeCcTBO
«3parenbcTBO «[lpocBeLieHue»

3. dusuka: 9-1 Knacc: 6a30Bbif YpOBEHb: y4eOHUK; 3-€ n3aaHue,
nepepabotanHoe lMepbiwkud U.M., F'ytHuk E.M., UBaHoB A.W. u ap.

AkuuoHepHoe o6wecTBo «M3paTenbcTBo «[pocBelieHne



