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MOACHUTEJIbHAA 3ATMNCKA
Mporpamma no hmsmke Ha ypoBHE OCHOBHOrO 06uwero o6pas3oBaHUsA cOCTaBMneHa Ha
OCHOBE MNOSIOXEHMN M TpeboBaHWN K pe3ynbTaTtaM OCBOEHWS Ha 6a3oBOM ypoBHE
OCHOBHOWN obpasoBaTernibHoM nporpammebl, NnpeactasneHHblx B PFOC OO0, a Takke ¢
y4yéTom beaepanbHon paboyen nporpammbl BocnuTaHnsa n KoHuenuun npenogaBaHus
yyebHoro npeameTa «dusnka». CogepxaHue nporpaMmmbl MO PU3NKe HanpasneHo Ha
dopMMpOBaHNE €CTEeCTBEHHOHAYYHOW PaMOTHOCTU OOyYalLMXCH U OpraHu3auumio
n3y4yeHna PuUsnkn Ha OeAaTenbHOCTHON OCHOBE.
B nporpamme no uaMke yyuuTbIBAlOTCA BO3MOXHOCTM Yy4yebHOro npegmerta B
peanusauun  TpeboBaHmn SrOC OO0 K nnaHMpyemMbiM  JIMMHOCTHBIM U
MeTanpegMeTHbIM pe3ynbTaTtaM obydeHusi, a Takke MexnpegMeTHble CBs3U
€CTeCTBEHHOHay4HbIX Yy4ebHbIX npeamMeToB Ha YpPOBHE OCHOBHOro obuero
obpasoBaHud. [lporpamma no usnke ycTaHaBnMBaeT pacrnpegenieHme yy4yebHoro
mMatepuana no rogam oOydyeHns (No Kknaccam), npegnaraet  NPUMEPHYHO
nocrnefoBaTesibHOCTb U3YYEHUS TEM, OCHOBAHHYIO Ha JIOrMKe pasBuUTUS NPegMeTHOro
coaepxaHus N y4éte BO3pacTHbIX 0COBeHHOCTEN 0By4vatoLmnXcs.
Mporpamma no duamke paspaboTaHa C LENnbl OKa3aHUsi METOANYECKON MOMOLLM
yunTento B co3gaHmm paboyen nporpaMmmbl No y4ebHoOMy npeamery.
dusnka ABNAeTcAa cuctemoobpasyrlmnmM  ONna  eCTeCTBEHHOHAYYHbIX  y4eOHbIX
npegMeToB, NOCKOSbKY (hnanyeckne 3akoHbl fnexaT B OCHOBE MPOLLECCOB U SBIEHUMN,
n3yyaemblx XmMmuen, duonornen, acTpoHOMUEn N PU3MYeckon reorpadumen, BHOCUT
BKMNag B €CTEeCTBEHHOHAY4YHYK KapTuHy Mupa, npegoctasnseT Havbonee scHble
obpasubl NPMMEHEHWS Hay4YHOro MeToda MO3HaHus, TO eCTb crnocoba nonyvYeHus
AOCTOBEPHbIX 3HAHNN O MUpe.
OpgHa w3 rnaBHbIX 3agady  gwuamyeckoro obpasoBaHMs B CTPyKType obuiero
obpasoBaHnsa coctout B (HPOPMUPOBAHUN €CTECTBEHHOHAY4YHOW T[PaMOTHOCTU U
MHTepeca K Hayke y oby4aroLmnxcs.
N3yyeHne cusmkm Ha 6a30BOM ypOBHE npegnoniaraet OBMafeHwe creayowmmm
KOMMETEHTHOCTSIMU, XapaKTepU3yoLWMMM eCTECTBEHHOHAYYHYO IPaMOTHOCTb:
e Hay4YHO OOBACHATL ABMNEHMS;
e OLlEHNBATb U NOHMMaTb OCOBEHHOCTN HAay4YHOro UCCIeLOBaHUS;
e VHTEPNpPeTupoBaTb [aHHble W MWCNOMb30BaTb HayyHble [oKa3aTenbCcTBa AN
nonyYeHnsi BbIBOAOB.
Llenn nsy4eHns unankm Ha ypoBHe OCHOBHOro obuiero obpasoBaHunsa onpeaeneHbl B
KoHuenumn npenogaBaHus ydyebHoro npeameta «dumsmka» B o0bpasoBaTesibHbIX
opraHmsaumsax Poccunckon denepauuu, peanuayoLmnx OCHOBHbIE
obuieobpasoBaTenbHble  MporpamMmbl,  yTBEPXAEHHOW  peweHvem  Konnernn
MuHuctepcTtBa npocselleHus Poccuiickon ®egepaunn (npotokon ot 3 gekabps 2019
r. Ne [MK4BH).
Lienun ndydyerHns dpunaunkum:
e npuobpeTeHne UuHTepeca W CTpemsieHus OBy4valoLMXCA K HayYHOMY MW3YYEeHWHo
Npupoabl, pasBUTUE NX UHTENNEKTYarbHbIX 1 TBOPYECKUX CMOCOBHOCTEN;
e pas3BuUTUE MpPEACTaBNEHNUA O HAyYHOM MeTode MNOo3HaHWa U  opMmupoBaHue
nccnenoBaTenbCKOro OTHOLEHMUS K OKPYXKaloLWNM SABMNEHUSM;



e (opmMMpOBaHME HAY4YHOr0 MMUPOBO33PEHUA KaK pesyrbTaTa W3YYeHUS OCHOB
CTPOEHMSA MaTepun n pyHaaMeHTanbHbIX 3aKOHOB (OU3NKY;

e (opmMMpoBaHWE MNpPeACTaBMEeHUn O ponv  U3NKM  ONa  pasBUTUS  OpYrnx
€CTECTBEHHbIX HAaYK, TEXHUKN N TEXHONOMNNA;

e pasBUTUE NpPeacTaBfeHnn O BO3MOXHbIX cdepax Oyaywen npodeccuoHanbHOM
AEeATENbHOCTU, CBA3aHHOM C PU3NKON, NOAroTOBKA K AarnbHenwemy oby4eHnto B 3TOM
HanpasneHuu.

[JocTxkeHne aTUX uenen nporpaMmmbl MO PU3MKE Ha YPOBHE OCHOBHOrO o6Liero
obpasoBaHna obecrneymBaeTcs peLLEHNEM CneayoLnX 3agaq:

e npuobpeTeHne 3HaHWA O AUCKPETHOM CTPOEHMM BeELLeCTBa, O MeXaHUYeCKuX,
TENNOBbIX, ANIEKTPUHECKNX, MArHUTHbIX N KBAHTOBbIX SABMEHUSX;

e npuobpeTeHne yMEeHUNn OnucbiBaTb N OOBACHATL U3NYECKNE SBMEHUS C
MCNONb30BaHMEM MOMYYEHHbIX 3HAHWUNA;

e OCBOEHVME METOAOB peLUEeHUs MPOCTENLUMX PacYE€THbIX 3aday C UCMNONb30BaHUEM
PU3n4ecknx moaenemn, TBOPYECKNX N NPaKTUKOOPUEHTUPOBAHHbIX 3a4ay;

e pasBuMTME YMeHWA HabnwgaTb NPUPOOHbIE SBIEHUS W BbINONHATL  OMbIThI,
nabopaTtopHble paboTbl U SKCNEepPUMEHTarnbHble UCCeAoBaHUA C UCMONb30BaHWEM
n3mepuTenbHbIX NpMOOpPOB;

e OCBOEHME NpUEMOB paboTbl C MHpopMaUmneEn (PU3NYECKOrO COoAepKaHUs, BKOYas
MHpoOpMaLUMIO O COBPEMEHHbIX [OOCTUMXKEHUAX ((PU3MKK, aHanu3 u KpUTUYecKoe
oLeHMBaHne nHpopmauum;

e 3HAKOMCTBO CO ccpepamn npodeccnoHanbHON LEeATENIbHOCTU, CBA3AHHLIMU C
PU3NKOW, N COBPEMEHHBIMU TEXHOMOrMSMWU, OCHOBAHHBIMW Ha  OOCTUMXKEHMAX
dom3n4EeCKOn HayKN.

Ha nayyeHue unsnkm (6a30Bbii ypOBEHb) HA YPOBHE OCHOBHOMO 06LLero obpasoBaHus
otBoauTcsa 238 yacoB: B 7 knacce — 68 yacoB (2 4Yaca B Hegentw), B 8 knacce — 68
yacoB (2 4Yaca B Hefent), B 9 knacce — 102 yaca (3 yaca B Hegenw). Npegnaraemoin
B nporpammMe no duauke nepedeHb rabopaTopHbIX paboT M ONbITOB HOCUT
pekoMeHaaTeNbHbIN XapakTep, yunTtenb Aenaet BbIOOp npoBedeHus nabopaTopHbIX
paboT M ONbITOB C YY4ETOM MHAMBMAYANbHBLIX OCOBEHHOCTEN OBy4varoLmxcs, Crnucka
9KCNepUMEHTanbHbIX 3agaHun, npegnaraembix B pamMKkax OCHOBHOIO
rocygapCTBeHHOro 3K3ameHa no dusuke.



1. COOEPXAHME OBYYEHUA
7 KINACC

Paspen 1. ®u3uka n eé ponb B NO3HaHUU OKpYXaroLero mupa.

dunsmka — Hayka O npupode. fBneHus npupodbl. DPusnYeckne ABMEHUS:
MexaHuyeckue, TENNOBbIE, ANEKTPUYECKME, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dunsnyeckne BenuuMHbl. WMN3mepeHne usndeckux BenuuuH.  dusnyeckne
npunbops.l. MNorpelHoCTL n3MepeHnn. MexagyHapogHas cuctema eguHuL.

Kak dwu3nka ©n Jgpyrme  ecTeCTBEHHble  HaykM  u3dyyawT  npupoay.
EcTecTBeHHO-Hay4HbI MeTO NO3HaHUSA: HabnaeHne, NOCTaHOBKa Hay4YHOro BoMnpoca,
BblOBWXXEHME  TUMNOTE3, OJKCNEepMMEHT MO nNpoBepKke runotes, oObsCHeHue
Habnogaemoro siBneHusi. OnucaHme PU3nyecKknx siBfieHN ¢ NOMOLLLIO MOAENEN.

HdemoHncmpauyuu.

1. MexaHunyeckne, TENNOBbIE, ANEKTPUYECKNE, MAarHUTHbIE, CBETOBbLIE AABIIEHUS.

2. ®usmyeckne npubopbl U npouedypa MNpPsSMbIX M3MEPEHUA aHanoroBbiM W

UM poBLIM NPUBOPOM.

JlabopamopHbie pabomsbi U onbimsbl.
OnpepgeneHne UeHbl AeneHnsa Lwkanbl n3amepuTensHoro npnbopa.
M3mepeHne paccToaHuN.
M3mepeHne ob6bEMA XKNOKOCTU 1 TBEPLOro Tena.
OnpegeneHne pa3amMepoB Marnbix Ten.
M3mepeHne TemnepaTypbl NPy NOMOLLM XUOKOCTHOrO TEPMOMETPA N AaTymka
Temnepartypbl.
MpoBegeHne wuccnegoBaHUsi MO MNPOBEPKE rMMNoTe3bl: OanbHOCTb MONETa
LuapuKa, MyLWeHHOro ropu3oHTanbHO, Tem 6onblie, 4yem OonbLie BbiCOTa
nycka.

Pasgen 2. NMepBoHavyanbHble CBeAEHUSA O CTPOEHUN BellecTBa.

CTpoeHue BellecTBa: aToMbl U MOMEKYIbl, X padmepbl. OnbIThl, AOKa3biBalOLWMeE
ANCKPETHOE CTPOEHME BELLECTBA.

OBmxeHne dactuy BewectBa. CBA3b CKOPOCTW  ABWXKEHUS 4acTuy, C
TemnepaTypon. bpoyHoBckoe [fOBuXeHue, anddysmna. Bsaummogencteme yacTtuy
BELLIECTBA: NPUTSKEHNE N OTTalNKUBaHMe.

ArperaTtHble COCTOSAHWSI BeLLeCcTBa: CTPOEHME rasoB, XWOKOCTEW W TBEPAObIX
(kpucTtannuyecknx) Ten. BsauMmocBaA3b Mexay CBOMCTBAMM BELIECTB B pPasHbIX
arperatHbiX COCTOSHUSIX W UX aTOMHO-MOSIEKYNSAPHbIM CTpoeHnemM. OcoBeHHOCTH
arperaTtHbIX COCTOSIHUI BOAbI.

HdemoHcmpauyuu.

1. HabniogeHne GpOyHOBCKOrO ABMXXEHUS.

2. HabnwogeHvne guddysuum.

3. HabniogeHue saBneHun, o0bACHAKLWNXCA NPUTSHXKEHUEM UKW OTTankuBaHMEM

YyacTuy BellecTBa.

JlabopamopHsbie pabomsbi u onbIMablI.

1. OueHka gnameTpa atoma MeTo4oM psaoB (C Mcnonb3oBaHnem doTtorpadun).

2. OnbITbl No HAbNAEHMIO TENMOBOIO PacLUMPEHNS ra3oB.

3. OnbITbl N0 OBHAPYXEHWNIO 4ENCTBUSA CUIT MONEKYNAPHOrO MPUTSXKEHUS.

Al A e

o



Paspen 3. [1IBukeHne n B3anmogenucTeue Ten.

MexaHnyeckoe aOBwKeHMe. PaBHOMEpPHOE U HepaBHOMEPHOE [OBWXEHME.
Ckopoctb. CpeaHsia CKOpOCTb NPW  HEPaBHOMEPHOM AOBWXKEHWW. Pacyét nytmm u
BPEMEHMN ABMXKEHUS.

ABneHne wuHepumn. 3akOH WHepumn. Basaumopencteme Ten Kak NpuUYKHa
N3MEHEHNA CKOPOCTM ABMXeHusa Ten. Macca kak mepa MHepTHoCcTu Tena. [NMnoTHoCcTb
BewecTBa. CBsA3b NNOTHOCTM C KONIMYECTBOM MOJEKYN B eAuHuLe 06bEéMa BellecTsa.

Cuna kak xapakTepuctuka B3anmogencteus Ten. Cuna ynpyroctn n 3akoH [yka.
N3mepeHne cunbl C NOMOLLbIO ANHAMOMETpA. FBMEHWE TAroTEHMS U CUNa TSHXKECTMW.
Cuna TaxecTM Ha Apyrmx nnaHetax. Bec Tena. HeBecomocTtb. CnoxeHue cun,
HanpaBfieHHbIX NO ogHOM npsiMon. PaBHogencTteyowasa cun. Cuna TpeHusi. TpeHue
CKOMbXXEHUSA N TpeHue nokos. TpeHne B NpUpoae N TEXHUKE.

HdemoHcmpauyuu.

1. HabniogeHne mexaHn4eckoro ABMKeHust Tena.

M3mepeHne cKopocTy NPSIMOSIMHENHOTO OBWXKEHUS.
HabniogeHne aBneHus nHepumn.
HabniogeHne naMeHeHnsa CKopocTu Npu B3anMOAENCTBUM Ten.
CpaBHeHMe macc no B3anMOAENCTBUIO TeN.
CnoxeHune cun, HanpaBneHHbIX MO OAHON NPSIMOW.
ﬂa60pamoprle pabomsbi u onbimeil.
1. OnpegeneHne CKOPOCTM pPaBHOMEPHOIO ABMXEHUSA (LLIapuMKka B >KMAOKOCTH,
MOZENN 3NeKTPNUYECKOro aBTomMobunsa n Tak ganee).
2. OnpegeneHne cpegHen CKOPOCTM CKOMbXeHus Opycka wnu wapuka no
HaKNOHHOW NSTIOCKOCTMU.
OnpegeneHne NNOTHOCTM TBEPAOro Tena.
4. OnbiTbl, AEMOHCTPUPYKOLNE 3aBUCUMOCTb pacTskeHna (gedopmaumm)
NPY>XUHbI OT NPUNOXEHHOW CUMbI.
5. OnbITbl, 4EMOHCTPMPYIOLLNE 3aBMCUMOCTb CUMbl TPEHUSA CKOMbXEHUSA OT Beca
Tena n xapakrtepa ConpuKacatoLmnxca NOBEPXHOCTEN.

Pasgen 4. [laBneHue TBEpAbIX TeN, XXNOKOCTEN M ra3os.

HaBneHne. Cnocobbl yMeHblLUeHMs U yBenuveHus aaeneHuvs. [laBneHue rasa.
3aBncuMOCTb [JaBneHust rasa oT o0O0béma, Temnepatypbl. [lepegada paBneHus
TBEPAbIMU TENAMM, XKNOKOCTAMU M razamun. 3akoH lMNackans. NHeBMaTU4eckme MallmvHbl.
3aBMCMMOCTb [aBneHUst KUOKOCTM OT rnybuHbl. [mgpocTtatnyeckunm napagokce.
Coobuwatowmecs cocyabl. mapaBnmyeckme MexaHn3mbl.

ATmocepa 3emnu u atmocdepHoe paasneHue. [lpuumHbl  CyllecTBOBaHMSA
BO3gywHon obonovkn 3emnu. Onbit Toppuuennu. W3mepeHne artmocepHoro
AaBneHnsi. 3aBUCMMOCTb aTMOCKEPHOro LaBfieHUs OT BbICOTbl Hag YPOBHEM MOPS.
Mpunbopbl Ana namepeHns atTMocepHOro AaBneHus.

[denctemve XUOKOCTU W rasa Ha MOrPy>XEHHOe B HWUX Teno. BbiTankueatowas
(apxumeposa) cuna. 3akoH Apxumega. lNnasaHue Ten. BosgyxonnasaHue.

HdemoHcmpayuu.

1. 3aBMCMMOCTb AaBreHus rasa ot TemnepaTypbl.

2. [lNepepnayva gaBneHWsa XXUAKOCTbIO U ra3oMm.

3. CoobuwatoLmecs cocyabl.

4. 'mgpaBnnyeckun npecc.
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5. lposiBneHne aencTsnsa atMocdepHoOro AaBneHus.

6. 3aBMCMMOCTb BbITankmBatoLen cunbl OT 06bEMa NOrpyXEHHOM YacTu Tena m
NIOTHOCTM XNOKOCTW.

PaBeHCTBO BbITankuearLLen cusibl BECY BbITECHEHHOM XUAKOCTU.

8. Ycnosue nnaBaHua Ten: nraBaHWE WKW MNOrPYXEHWe Ten B 3aBUCUMOCTU OT
COOTHOLLUEHUS NNOTHOCTEN Tena u XXMOKOCTU.

JlabopamopHsbie pabomabi u onbimabl.

1. WccnepoBaHme 3aBMCUMMOCTM Beca Tena B Boge OT O6bEma MorpyXEHHoM B
XWOKOCTb YacTu Tena.

2. OnpepneneHve BbITankMBaloLWen Cuibl, AENCTBYIOWEN Ha Tero, NorpyXeHHoe
B KMAOKOCTb.

3. lNpoBepka He3aBMCUMOCTU BbiTanknBaroLLEN CUNbl, JENCTBYIOLLEN Ha Temno B
XWOKOCTKU, OT Macchbl Tena.

4. OnbITbl,  OEMOHCTpUpYKOLMNE  3aBUCMMOCTb  BblTalkuMBawLWeEN  CUnbI,
AENCTBYIOLWEN Ha Terio B XMAKOCTU, OT OOBbEMA MOrpy>KEHHOM B >XUAKOCTb
yacTu Tena u OT NNOTHOCTU XXUAKOCTH.

5. KoHcTpyupoBaHue apeomeTpa uUnmM KOHCTPyMpOBaHME NOOKU U onpeaeneHue
€€ rpy3onogbEMHOCTMU.

Paspen 5. Pabota 1 MOWHOCTbL. QHeprus.

MexaHunyeckas paboTta. MowHOCTb.

MpocTble mexaHn3mbl: pbiyar, 6nokK, HaknoHHast NNOckoCTb. MNMpaBunno paBHoBecKs
pbldyara. lNpumeHeHne npaBuna paBHOBeCUs pbldara K 6noky. «3o0noToe npasBumio»
mexaHukn. KMNL npocTbix MexaHM3MoB. [pocTblie MexaHn3Mbl B BbITY U TEXHUKE.

MexaHnyeckas  aHeprus.  KuHeTmyeckas M noTeHuManbHasi  SHEpPrus.
lMpeBpalleHne OOHOrO BMAA MEXaHUMYECKOW 3JHEeprun B OpYyron. 3aKOH COXpaHeHus
3HEpPrMn B MeXaHuke.

HdemoHcmpauyuu.

1. TNpumepbl NPOCTbIX MEXAaHN3MOB.

JlabopamopHbie pabombi U onbIMsbl.

1. OnpegeneHne paboTbl CuUnbl TPEHMUS NPU PABHOMEPHOM ABWKEHUW Tena no

rOPM30HTaNbHOW NOBEPXHOCTH.

2. WccnepoBaHue ycrnoBui paBHOBECUS pblvara.

3. UNamepeHune Kl HakmOHHOW MOCKOCTM.

4. W3yyeHune 3aKOoHa COXpaHEeHUs1 MEXaHUYECKOW SHEPTUMN.

8 KINACC
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Pasgen 6. TennoBble ABNEHUA.

OCHOBHblE  MOMOXEHUSI  MOMEKYNISAPHO--KNUHETUYECKON  TEOPUN  CTPOEHUS
BewlectBa. Macca wn pasmepbl atomoB UK Moriekyn. OnbiTbl, MNOATBEpXAaOLLNE
OCHOBHbI€ MONOXEHUS MOSIEKYNAPHO-KUHETUYECKON TEOPUMN.

Mogenu TBEpPOOro, XWOKOrO U ra3oobpasHOro COCTOSIHUM — BeLLEeCTBa.
Kpuctannuuyeckne mn amopdHble Tena. OObsCHEHME CBOWCTB ra3oB, >XMAKOCTEN U
TBEPAbIX TEN HA OCHOBE MOSIOKEHUN  MOMEKYNSAPHO--KUHETUYECKON  TEOpUN.
CmaumBaHue n kanunnsapHbole aBneHns. TennoBoe paclumpeHne n cxaTume.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMNOBOIO ABWXEHUS YacTul,.
BHyTpeHHsAs aHeprus. Cnocobbl M3MeHEHUs BHYTPEHHEW 3HEepruu: Tensonepegada m



coBepweHne paboTbl. Bugbl Tennonepegadn: TENSONPOBOAHOCTb, KOHBEKUMA,
nany4yeHuve.

KonnyectBo TennoTbl. YaenbHas TEnnoémKoCTb BellecTBa. TennoodbmMeH u
TEnnoBoe paBHoBecue. YpaBHeHne TennoBoro 6anaHca. lnaeneHne n oteepaeBaHue
KpUCTannuyeckmx BelwlecTB. YaenbHasi Tennota nnasneHus. [lapoobpasoBaHune wu
koHaoeHcauusi. WcnapeHune. Kunenue. YpgenbHaa Tennota napoobpasoBaHuS.
3aBMCUMOCTb TemMrnepaTtypbl KUMEHNA OT aTMOCHEPHOro AaBrneHuns.

BnaxHocTb Bo3ayxa.

OHeprus Tonnuea. YaenoHasa TennoTta CropaHus.

MpuHuunel paboTtbl Tennosbix asuratenen KM tennosoro asuratens. Tennoeble
ABUraTenu 1 3alumra oKpyxatoLen cpeabl.

3aKOH COXpaHEHNS N NPeBPAaLLEHNS SHEPTUN B TEMSOBbLIX NPOLECCaX.

HdemoHncmpauyuu.

1.
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9.

HabniogeHne 6poOyHOBCKOIO ABUMXEHNS.

HabniogeHne gudpdysuun.

HabniogeHne aBneHnn cMavmBaHus U KanunnsapHbIX SBIIEHUNA.

HabniogeHne TennoBoro paclmpenuns Ten.

M3meHeHne pOaBneHus rasa npu M3MeHeHMM OObEMa M HarpeBaHun Wnu
oxnaXaeHuw.

MpaBuna namepeHus TemnepaTtypbl.

Buabl Tennonepenauun.

OxnaxgeHue npu coBepLUeHnn paboThl.

HarpeBaHue npu coBeplieHun paboTbl BHELLHMMW CUNaMM.

10.CpaBHeHMe TENNOEMKOCTEN PasfNYHbIX BELLECTB.
11.HabnogeHne kuneHus.

12.HabnogeHne noctoaHcTBa TeMnepaTypbl Npu niaBneHnn.
13.Mogenu TennoBbIX ABUratenen.

JlabopamopHbie pabomsbi U onNbIMsbl.

1.
2.
3.

>

9.

OnbITbl N0 0OHAPYXXEHMIO OENCTBUS CUIT MOSNEKYNAPHOIO NPUTSKEHUS.

OnbITbl NO BbIpaLUMBAHUIO KPUCTAsNIOB NOBApPEHHOM COSM UK caxapa.

OnbiTel MO HabGAOEHUIO TENSIOBOrO pPacLUMPEHUst rasoB, >KUOKOCTEN U
TBEPAbIX Ten.

OnpegeneHve gaBneHus Bo3ayxa B 6anmoHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb AaBreHnsa Bo3gyxa OT ero obnéma
N HarpeBaHUs U OXNaxneHusl.

lMpoBepka rMnoTesbl MMHENHON 3aBUCUMOCTU AOfIMHbI CTONOMKa XWOKOCTM B
TepMoMeTpU4eCcKomn Tpybke oT TemnepaTypbl.

HabniogeHne wn3aMeHeHUss BHYTPEHHEW 3HepruM Tena B pesynbraTte
Tennonepenayn n paboTbl BHELLHUX CUS.

WccnepoBaHue aBneHnsa tennoobmeHa npy CMeLnBaHumM X0No4HON 1 ropsven
BOAbI.

OnpegeneHne konuyecTsa TENSOThI, MOYYEHHOro BOAOW npu TennoobmeHe ¢
HarpeTbIM MeTanIM4YECKUM LUITMHAPOM.

10.OnpegeneHve ygeneHOM TENNMOEMKOCTU BeLLleCTBa.
11.WccnepgosaHune npouecca ncnapeHust.
12.0npeaeneHne OTHOCUTENbHOM BAAXHOCTM BO3AyXa.



13.Onpeaenexve ygenbHoW TENNOTbI NNaBneHns nbaa.

Paspgen 7. dneKkTpu4yeckne n MarHUTHble SIBMIeHUSA.

Onektpusauma Ten. [lBa pooa anekTpuyeckux 3apsgoB. BaaumopenictBue
3apsbkeHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTb CUMbl B3aMMOAEWNCTBUSA 3apSXKEHHbIX
Ten OT BESIMYUHbI 3apsLO0B M PAaCCTOSIHUS MeXay Tenammn).

onektpuyeckoe none. HanpskéHHOCTb anekTpuyeckoro nons. [MpuHUmMn
Cynepno3numm aNeKTpmyYeckux nosnen (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn anekTpuyeckux 3apsgoB. OSIEMEHTAPHbLIN  ANEKTPUYECKMI  3apsf.
CtpoeHue atoma. NpoBOOHMKM M ANSMNEKTPUKUA. 3aKOH COXPaHEHUs1 3NeKTPUYeckoro
3apsga.

OnNeKTpnYecknuin Tok. YCNoBus CyLLLECTBOBAHUSA 3MEKTPUYECKOro Toka. MICTOUHMKK
NMOCTOSIHHOrO ToKa. [lenCcTBUA SNEeKTpUYeckoro Toka (TennoBoe, XUMWUYECKOe,
MarHuUTHOE). QNEKTPUYECKNI TOK B XKNOKOCTSX U rasax.

OnekTpuyeckas uenb. Cuna Toka. AnekTpudeckoe HanpshkeHne. ConpoTuBneHne
npoBoAHMKa. YOenbHoe conpoTuBreHne BewecTBa. 3akoH Oma ans yyacTtka uenmw.
MocnepoBaTenbHOE M NapannenbHoe coegMHeEHNE NPOBOAHNKOB.

Pabota © MOWHOCTb 3nekTpuyeckoro Toka. 3akoH [bxoyna—JleHua.
QnekTpuyeckme uenu M notpebutenn anekTpuyeckon aHeprun B BbITy. KopoTkoe
3amblkaHue.

[NocTosiHHbIE MarHMTbl. B3aummogenctBme MnOCTOSIHHbIX MarHuToB. MarHuTtHoe
none. MarimtHoe none 3emnu 1 ero 3HayeHue ansa *xu3Hu Ha 3emne. OnbIT OpcTeaa.
MarHuTHoe none 3nekTpM4Yeckoro Toka. [NpUMeHeHWe 3NeKTPOMarHUTOB B TEXHUKE.
[enctesme MarHUTHOroO Mons Ha NPOBOAHMK C TOKOM. OnekTpoaBuratesnb MOCTOSAHHOMO
Toka. MWcnonb3oBaHve oanekTpoasurateneM B TEXHUYECKUMX YCTPOMCTBAX W Ha
TpaHcnopTe.

OnbiTel ®apages. fAsneHve anekTpomarHUTHouM uHAaykumu. [pasuno JleHua.
OnekTporeHepatop. Cnocobbl NOMyYeHUsT JNEKTPUYECKON IHEPrnn. INeKTPOoCTaHUUK
Ha BO30OHOBMSIEMbIX MCTOYHMKAX SHEPTUN.

HdemoHncmpauyuu.

1. OnekTtpusauus Ten.

[1Ba poaa anekTpuyeckmx 3apsaoB U B3aMMoaencTBME 3apsKeHHbIX Ter.
YCTpPOMNCTBO N SENCTBME INEKTPOCKoNa.

OnekTpocTtaTndeckas MHOYKUNS.

3aKOH COXpaHEHUS ANEKTPUYECKNX 3apsiaoB.

MpOBOOHUKN U ANINEKTPUKMN.

MopgennpoBaHue CUNOBbIX JIMHUA 3NEKTPUYECKOTO MOSS.
MICTOYHMKN NOCTOSAHHOIO TOKa.

9. [encrBus 3neKkTPMYeCcKoro ToKa.

10. ONeKkTpu4eCcKnm ToK B XKUAKOCTH.

11.Ma3oBbIV pa3pag.

12.N3mepeHne cunbl TOka aMnepmMeTpom.

13. I3mepeHmne anekTpmyeckoro HanpsXXeHns BONIbTMETPOM.
14.PeocTtaTt n marasuH ConpoTUBIIEHNNA.

15.B3anmogencTeme NoCTOSIHHbIX MarHUTOB.

16.MogennpoBaHne HEBO3MOXHOCTW pa3gesieHNsa NoftocoB MarH1Ta.
17.MogennpoBaHne MarHUTHbIX NOSIEN NOCTOSAHHbLIX MarHUTOB.
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18.0nbIT OpcTena.
19.MarHuTHoe nose Toka. SNeKTPOMarHuT.
20.[JenctBne MarHUTHOroO Nosist Ha NPOBOAHUK C TOKOM.
21.3nekTpogBuraTenb NOCTOAHHOMO TOKa.
22./iccnepoBaHune sIBNEHNS 3NEKTPOMArHUTHOM MHAOYKLUMN.
23.0nbITbl Papages.
24.3aBUCMMOCTb  HarnpasfeHna  WHOYKUMOHHOINO ToKa OT  YCNOBUW  ero
BO3HMKHOBEHUS.
25.39neKkTporeHepaTtop NOCTOSAHHOIO TOKa.
JlabopamopHsbie pabomsbi u onbIMabl.
1. OnbiITel N0 HaGMOeHUIO  anekTpu3aumm  Ten  UHOYKUMEn u  npu
COMPUKOCHOBEHNN.
MccnegosaHme  OENCTBUSA  3ANIEKTPUMYECKOrO  MNOMS  HA  MPOBOAHUKA U
AN3NEKTPUKN.
Cobopka 1 npoBepka paboTbl ANEKTPUYECKOMN LiIENN NOCTOSIHHOMO TOKA.
M3amepeHne n perynmpoBaHmne cusbl Toka.
M3amepeHne n perynmpoBaHne HanpsiKeHus.
MccnegosaHve 3aBUCMMOCTM Cuibl TOKa, vAaywero 4depes pesuctop, OT
COMPOTMBIEHUS] PE3NUCTOPA U HANPSPKEHUS HA Pe3ncTope.
7. OnbITbl, OEMOHCTPUPYIOLLNE 3aBMCUMOCTb 3fIEKTPUYECKOrO COMPOTUBIIEHUSA
NPOBOAHMKA OT €ro ANUHbI, NIIOLWaan NonepevyHoro ceveHns n maTepuana.
8. lNpoBepka npaBuna CNOXEHUsI HanpsbkeHWn npu  nocnegoBaTesibHOM
cOoeaVHEeHUn ABYX PE3NCTOPOB.
9. lNpoBepka npaBuvna pgna cunbl TOKa NpW napannesibHOM COeANHEHUU
pPEe3nNCTOpOB.
10.OnpegeneHne paboTbl ANEKTPUYECKOro ToKa, NayLero Yyepes pesncTop.
11.0npeaeneHne MOLHOCTUN 3NEKTPUYECKOrO TOKa, BbIAENSEMON Ha pe3ncTope.
12.WccnepoBaHne 3aBUCUMMOCTM CWUMbl TOKa, WMOywWero 4epes nammnoyky, OT
HanNPsH>KeHUs1 Ha HeW.
13.0npeaenexne K HarpeBaTens.
14.ccnepoBaHne MarHMTHOMO B3aMMOAENCTBUS NOCTOSIHHbIX MarHUTOB.
15.3y4yeHne MarHMTHOro nomns NOCTOSIHHbIX MarHMTOB MpU UX 0O6bEeaMHEHUN U
pasgeneHuu.
16.ccnegoBaHne OeNCTBUS ANEKTPUYECKOro TOKa Ha MarHUTHYIO CTPErKy.
17.0nbITbl, 4EMOHCTPUPYIOLLNE 3aBUCMMOCTb CUIbl B3aUMOOENCTBUSA KaTyLLKK C
TOKOM U MarHuTa OT CUibl TOKa U HanpaBrneHUs Toka B KaTyLLKE.
18. 3y4eHne gencTBna MarHMTHOrO Nons Ha NPOBOOHUK C TOKOM.
19. KoHCTpyupoBaHue n nsydeHne paboTbl anekTpoasuratens.
20.N3mepeHue KI[ anektpogsuratenibHOM YCTaHOBKM.
21.0nbITbl N0 UCCNEOOBaHUID  ABMNEHUS  ANIEKTPOMArHUTHOW  MHAYKUUK:
nccnegoBaHne N3MeHeHUN 3Ha4YeHNa 1 HanpaBneHns MHAYKLWOHHOIO TOKa.
9 KINACC
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Paspen 8. MexaHu4yeckue siBneHus.
MexaHunyeckoe  gBwxeHune. MaTepuanbHas Touyka. Cuctema  OTC4éta.
OTHOCUTENBHOCTL  MEXaHUYeCcKoro  ABWXeHus. PaBHOMepHOe  NpPSMONMHENHOE



ABMXeHue. HepaBHOMepHOe npsMonuHenHoe aBwxeHue. CpedHsas M MrHOBEHHas
CKOPOCTb Tena npu HepaBHOMEPHOM ABWKEHUM.

YckopeHue. PaBHoyckopeHHoe npsiMonnHeriHoe apuxeHne. CesoboaHoe nageHuve.
OnbiTel Manunes.

PaBHOMepHOe [OBMxeHue no OKpyXHocTu. [lepuoa u 4actota obpalleHus.
JInHenHas n yrnosas ckopocTu. LieHTpocTpemMuTensHoe yckopeHue.

MepBbI 3akoH HbloTOHa. BTopon 3akoH HbtoTOHa. TpeTuin 3akOH HbHOTOHA.
MprHUMN cynepnosvumm cun.

Cuna ynpyroctn. 3akoH ['yka. Cuna TpeHus: cuna TPeHUsl CKOSMbXEHWUs, cuna
TPEHWNA NOKOS, Apyrve BUAbl TPEHUS.

Cuna TaKeCTn 1 3aKOH BCEMUPHOTO TArOTEHUS. YCKopeHne CBODOAHOro nageHus.
OewmxeHne nnaHeT Bokpyr ConHua. lNepBasa KocMmuyeckass CKOpoCTb. HeBecomocTb u
neperpysku.

PaBHoBecre wmaTepuanbHoW Touyku. ABCOMTHO TBEpOoe Teno. PaBHoBecue
TBEPAOro Teria € 3akpennéHHOM Ocbio BpalleHnd. MoMeHT cunbl. LIeHTp TshkecTu.

Mmnynec Tena. UMameHeHne wumnynbca. MmnynbC cunbl. 3akOH COXpaHEHUs
nmnynbca. PeakTMBHOe ABWMXEHME.

MexaHnyeckas paboTa M MOLWHOCTb. Pabota cun TSXecTn, ynpyroctu, TPEeHUs.
CBsasb oHeprm un  pabotbl. [loTeHuManbHas aHeprua Tena, MOAHATOrO Hapj
NOBEPXHOCTbIO 3eMSin. [loTeHumanbHass 3Heprna cxaTtonm MnpyxuHbl. KnHeTuyeckasq
9Heprusi. Teopema O KMHETUYECKOW 3HEeprMm. 3aKOH COXpPaHEHUS MEXaHUYEeCKOWn
3Hepruu.

HdemoHcmpauyuu.

1. HabniogeHne mexaHM4ecKoro OBMXEHUSA Tena OTHOCUTENbHO pasHbiX Ten
OoTcYéTa.

2. CpaBHeHVe nyTel W TpaeKTopun AOBWKEHUS OOHOro U TOro Xe Tena

OTHOCUTENbHO pas3sHbIX TeN OTCYETA.

M3mepeHne CKopoCTM N YCKOPEHUS MPSIMOSTMHENHOIO OBUXEHMS.

MccnenosaHme Npu3HaKoB paBHOYCKOPEHHOIO ABMXKEHUS.

HabntogeHne aBvXeHNs Tena no OKPY>XHOCTMW.

HabniogeHne mexaHn4yeckux SBMNEHUN, NPOUCXOAsILMX B CUCTEME OTCYETa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM ABWXEHUM OTHOCUTENbHO

kabunHeTa Pn3nKN.

7. 3aBMCMMOCTb YCKOPEHUS Tena OT MaccChl Tena u AeUCTBYIOLLIEN HA HEro CUIbl.

8. HabnioaeHne paBeHcTBa Cum Npy B3aMMoaencTBun Ter.

9. M3meHeHue Beca Tena npu yCKOPEHHOM OBUXEHUN.

10.lMepenaya nmnynsca Npu B3aMmMoaencTsnm Ten.

11.MpeobpasoBaHus SHEPrUN NpU B3auMoaencTBmmn Te.

12. CoxpaHeHune umnynbca npy Heynpyrom B3aMmogencTeuu.

13. CoxpaHeHue nmnynsca npu abconioTHO ynpyroMm B3aMMoaenCTBUN.

14.HabnogeHne peakTUBHOIO OBMXKEHNS.

15. CoxpaHeHne mexaHn4eckon aHeprum npu cBo6ogHOM NageHuu.

16.CoxpaHeHne MexaHU4YecKoW 3HEeprun Npu ABWXKEHUM Tena noa AEncTBueEM
NPY>KUHBbI.

JlabopamopHsbie pabomsbi u onbIMabl.
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1. KoHcTpyupoBaHMe Tpakta Ana pasroHa W AdanbHEWWero paBHOMEPHOrO
ABVKEHUS LUapuKa Unm TENEXKN.

2. OnpepeneHne cpeaHen CKOPOCTM CKOMNbXEHUsT Bpycka nnu ABMXXEHUS Lapurka
MO HaKNOHHOM MNJIOCKOCTW.

3. OnpegeneHne yckopeHust Tena npu pPaBHOYCKOPEHHOM  ABWMXXEHUW MO
HaKIMOHHOM MMOCKOCTW.

4. WccnepoBaHue 3aBUCMMOCTU MYTU OT BPEMEHU MNpU  PaBHOYCKOPEHHOM
ABMXeHUM 6e3 HavyanbHOM CKOPOCTU.

5. TpoBepka rmnoTesbl: ecrnv nNpy paBHOYCKOPEHHOM ABWXeHUM 6e3 HayanbHOn
CKOPOCTU MNYTU OTHOCATCH KakK psi HEYETHbIX 4Yucen, TO COOTBETCTBYHOLUUE
NPOMEXYTKN BPEMEHN OOMHAKOBbI.

6. NccnepgoBaHne 3aBMCUMMOCTM  CUMbl  TPEHUSI  CKOSIbXEHUST  OT  CUMbI

HOPManbHOro AaBIEHMS.

OnpepneneHne KoaduuneHTa TPEHUS CKONMBbXEHUS.

OnpeperneHne XECTKOCTU NPY>XMHbI.

9. OnpegeneHue paboTbl Curbl TPEHUA NPU PaBHOMEPHOM AOBWXKEHMM Tena no

rOPU3OHTaNbHOM NOBEPXHOCTM.

10.0OnpepgeneHne paboTbl cunbl  yNpyroctm nNpu  noabémMe rpysa C

NCNOSIb30BaHNEM HEMNOABMXHOIO N NOABMKHOIO G1I0KOB.

11.3y4eHne 3akoHa COXpaHEeHUs1 SHEPTUN.

Paszpen 9. MexaHu4yeckme Kkoneb6aHus U BOJHbI.

KonebartenoHoe paBmxeHne. OCHOBHbIE XapaKTEPUCTUKM KonebaHuin: nepuog,
yactota, amnnutyga. MaTematnyeckmin u MPYXUHHBLIN  MaaTHUKKW. [peBpalleHue
SHepruun npu konebaTenbHOM ABMKEHUMN.

3artyxawowme konebaHus. BbiHyXaeHHble konebaHus. Pe3oHaHc. MexaHunveckue
BOSIHbl. CBOMCTBaA MexaHU4eckux BOMH. [pogonbHble M nonepeydHble BOMHbl. OnuHa
BOSIHbl M CKOPOCTb €€ pacnpocTpaHeHusi. MexaHuyeckne BONHbI B TBEPOAOM Tere,
CencMmnyecKkmne BOJSHbI.

3Byk. 'pomkoCTb 3Byka M BbicoTa ToHa. OTpaxeHue 3Byka. WHdpassByk wu

© N

ynbTpasByk.
HdemoHcmpayuu.
1. HabniogeHne konebaHun Ten noa AEeWCTBUEM CUMbl TSXKECTU WU CUMbI
yNpyrocTu.
2. HabniogeHne konebaHui rpy3a Ha HUTU U Ha NPYXXUHE.
3. HabniogeHue BbIHY>XAEHHbIX KonebaHnin n pesoHaHca.
4. PacnpocTpaHeHue NpoAaosibHbIX M MOMNEPEeYHbIX BOMH (Ha Mogenn).
5. HabniogeHne 3aBUCMMOCTU BbICOThI 3ByKa OT YaCTOTbI.
6. AKYCTMYECKMIN pe3oHaHC.

JlabopamopHbie pabombi U onbiMsbl.

1. OnpepgeneHune YactoTbl M Nepmnoga konebaHnin MaTtemaTU4YeCcKoro MasTHuUKA.

2. OnpepeneHne 4actoThbl U Nnepuoda konebaHu NPYXMHHOrO MadTHUKA.

3. WccneposaHne 3aBUCUMOCTWM nepuoga korebaHun MNOABELUEHHOTO K HUTU
rpysa oT OSIUHbI HUTW.

4. WccnepoBaHne 3aBUMCMMOCTU nepuoga KonebaHum NPY>KMHHOMO MasiTHUKa OT
Macchbl rpysa.



5. TMpoBepka He3aBMCUMOCTU Nepunoga KonedbaHuin rpysa, NOABELLEHHOMO K HATH,
OT Macchbl rpyaa.

6. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb nepuoaa konedbaHun MNpY>KMHHOMO
MasiTHMKa OT MacCbl rpy3a 1 XXECTKOCTU MPY>KMHbI.

7. N3mepeHune yckopeHusi ceo60aHOro nageHus.

Paspen 10. dnekTpomMarHMTHOE NOJie U NIEKTPOMarHUTHbIE BOJIHbI.

OneKTpoMarHMTHoe none. OneKTpoMarHUTHbIe BOJTHbI. Csonctea
ANeKTpoMarHUTHbIX BonH. LUWlkana anekTpoMarHUTHbIX BOMH. Mcnonb3oBaHue
3NEKTPOMAarHUTHbIX BOSTH AN COTOBOW CBA3WN.

AnekTpoMmarHuTHasa npupopa cseta. CKopocTb cBeTa. BonHoBbIe CBOMCTBA CBeTa.

HdemoHcmpauyuu.

1. CBowicTBa 9NeKTPOMarHMTHbIX BOJSIH.

2. BonHoBsble cBouncTBa cBeTa.

JlabopamopHsbie pabomabi u onbIMabl.

1. W3y4yeHne CBOWCTB 9NEKTPOMArHUTHbIX BOSIH C MOMOLWBI MOBUITbLHOIrO

TenedoHa.

Pazpgen 11. CBeTOoBbIe ABNEeHUA.

JlydeBas mopenb ceeta. cTouHukm ceeTa. [psMonuHenHoe pacnpocTpaHeHue
ceeta. 3atmeHus ConHua u JlyHbl. OTpaxeHune cBeTa. [1nockoe 3epkano. 3akoH
OTpaXkeHus ceeTa.

MpenomneHne cBeta. 3akoH npenomneHuss cBeTa. [lonHoe BHYTpeHHee
OoTpaxeHue ceeTa. Vicnonb3oBaHME MOSTHOrO BHYTPEHHErO OTPaKEeHUsl B OMTUYECKUX
cBeToBOAAX.

JlInnza. Xopg nyden B nuH3e. OnTuyeckas cuctema otoannapara, MUKpPoOcKona u
Teneckona. [(nas kak ontTuyeckasi cuctema. bnmaopykocTb 1 4anbHO30PKOCTb.

PasnoxeHue 6enoro ceeta B cnektp. OnbiTbl HetoTOHA. CrioxeHne crnekTpanbHbIX
yseToB. [Jucnepcus ceeta.

HdemoHncmpauyuu.

1. lNpsmonnHenHoe pacnpocTpaHeHne ceBeTa.

OTpaxeHue ceeTa.

MonyyeHne nsobpaxxeHui B NIOCKOM, BOTHYTOM W BbIMYKIIOM 3epKanax.

lMpenomneHue ceeTa.

OnTu4yecknin CBETOBOA.

Xopa ny4yen B cobmpatoLLen nmHse.

Xopn nyyen B paccemsaroLLen fiMH3e.

MonyyeHne n3obpaxxeHni C NOMOLLIbIO NTNH3.

9. lMpuHuun gencTena poToannapaTa, MMKPOCKOMNa 1 Terieckona.

10.Mopenb rnasa.

11.PasnoxeHune 6enoro cBeta B CAEKTP.

12.Mony4eHune 6enoro ceeTa Npu COXeHUN CBeTa pasHbIX LBETOB.

JlabopamopHsbie pabomabi u onbIMabl.

1. WccnepoBaHve 3aBUCMMOCTM Yyrna OTpPaKeHusi CBETOBOro fyya OT yrna
nageHus.

2. WN3y4eHne xapaKTepuCTMK M300paxkeHnsa npeameTa B NSIOCKOM 3epKare.

3. WccnepoBaHue 3aBUCMMOCTM yrina npenoMneHus CBeTOBOro fyya OT yrna
nageHns Ha rpaHuLe «BO34yX—CTEKIOo».
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4. TlonyyeHune n3obpaxkeHni ¢ NOMOLLIbIO cobmpatoLen NNH3bI.
OnpepeneHve OKYCHOMO pPacCTOSHUA M OMTUYECKON Ccunbl cobupatoLlen
NNH3bI.
6. OnbITbl MO pa3noxeHuto 6enoro ceeta B CNEKTP.
7. OnbITbl NO BOCNPUATUIO LUBETa NpeaMeToB nNpu uX HabniogeHun yepes
LBETOBbIE (PUNBTPbI.

Paspen 12. KeaHTOBbLIE SABNEHUS.

OnbiTel Pe3epdopaoa v nnaHetapHas mogenb atoma. Mopenb atoma bopa.
NcnyckaHne n nornoweHne ceeta atoMoM. KeaHTbl. JIMHen4aTble cnekTpsbl.

PaguoaktneHoctb. Anbda-, 6eta- n ramma-msnydexHumsi. CTpoeHne aTOMHOro
anpa. HyknoHHass mogenb atomHoro siapa. M3otonbl. PagnoakTvBHble npeBpalleHus.
lMepuoa nonypacnaga aToMHbIX SAep.

ApnepHble peakuun. 3akoHbl COXpaHEeHUs 3apsaoBOr0 M MacCcoBOro  4umcen.
OHeprus cBA3M aToMHbIX Saep. CBA3b Macchl U aHeprun. Peakuun cnuHTesa u geneHus
anep. NictouHnkn aHeprum ConHua 1 3B€3a.

ApepHass aHepreTuka. [encTBUS paguMOaKTUBHBIX  U3MYYEHUW HaA  KUBble
OpraHu3mbl.

HdemoHcmpauyuu.

1. CneKTpbl M3Ny4eHUs 1 NOrfoLeHns.

CnekTpbl pasnnyHbIX ra3os.

CnekTtp Bogopoaa.

HabnogeHne TpekoB B kamepe BunbcoHa.

PaboTa cyéTumka NOHN3UPYIOLLIMX N3NYYEHNN.

Pernctpauus nsnyyeHnsa npMpoaHbIX MMHEParoB U NPOLYKTOB.
ﬂa6opamoprle pabomsbi u onbiMmeil.

1. HabnwoaeHvne CnnoLwHbIX U NIMHENYATbIX CNEKTPOB U3My4eHMS.

2. WccnepoBaHne TPEKOB: M3MEPEHWE SHEPTrMM YacTuubl MO TOPMO3HOMY MyTw

(no cdoTorpadcusam).

3. WN3mepeHue pagnoakTmBHOro gpoHa.

NMoBTOpPUTENBLHO-0606LWaOWMK MOAYNb.

MoBTOpUTENBLHO--0606LWAOWMIA MOAYNb NpeaHa3Ha4vyeH ans cucremartusauum u
0600LeHna NnpegMeTHOro CoaepXXaHusa 1 onbiTa AeATEeNbHOCTU, NPUOBPETEHHOrO Npwm
n3ydeHun BCEro Kypca U3NKM, a TaKkke Ans  MOArOTOBKM K  OCHOBHOMY
rocygapCTtBeHHOMY 9Kk3aMeHy no duanke ans obyyarwmxcsa, BbiOpaBlKMX 3TOT
y4ebHbIN Npeamer.

Mpy M3y4yeHUM [aAHHOrO MOAyns peanuaylTcs U CUCTEMaTU3UPYIOTCA BUAbI
AEeATEeNbHOCTM, Ha OCHOBE KOTOpbIX obecnevvMBaeTcsi OOCTUXKEHUE MpeaMeETHbIX W
MeTanpegMeTHbIX nnaHnpyembIX pe3ynbTaTtoB obyyeHus, dopmmpyeTcs
€CTeCTBEHHOHay4YHas [rpaMOTHOCTb: OCBOEHME Hay4HblX METOAOB MWCCrefoBaHUsA
ABNEHN NPUPOAbI N TEXHUKW, OBNageHne yMeHUsMU OO bACHATb Pn3NYeckme SBneHuns,
NPUMEHSAS MNONYYEHHbIE 3HAHWA, pellaTb 3adayn, B TOM YUCMEe KayYeCTBEHHbIE U
SKCNepUMeEHTarnbHbIE.

MprHUMNManbHO OeATENbHOCTHBIM XapakTep OaHHOro pasgena peanusyeTtcsa 3a
CYET TOro, YTo ObyyvatoLLMeCcs BbINOSHAT 3a4aHns, B KOTOPbIX UM NpeasiaraeTcs:

Ha OCHOBE MOMyYEHHbIX 3HAHUIM pacno3HaBaTb U HAy4YHO OOBACHATL PU3ndeckme
ABNEHNSA B OKpYXatoLlen npupoae n noBCeaHEBHOM XN3HMU;

i
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MCMNoNb30oBaTb HaydHble MeTOAbl WUCCNeaoBaHWs (PU3NYECKUX SIBNIEHUIA, B TOM
yucre Ans NPpoBepKM rMMnoTes 1 Nony4YeHnss TEopeTUYECKMX BbIBOLOB;
OObACHATL HayyHble OCHOBbl Haubonee BaXHbIX [OOCTWKEHUA COBPEMEHHbIX
TEXHOMOIMNA, Hanpumep, NPaKTUYECKOTO MWCMNONb30BaHUA PasfUYHbIX MCTOYHWUKOB
3HEpPrMM Ha OCHOBE 3aKOHa MpeBpalLleHUss U COXPaHEHUS! BCEX M3BECTHbIX BWOOB
3HEeprum.

JocTxKeHUo NocTaBNeHHOW Lesiu BOCMUTaHUA LLKOSbHUKOB 6y,ueT cnocobcTBOBaTh
pelwenne cnenyrowmnx socnnuTaTesibHbIX 3adav:

e YCTaHOBMNEHWE [OBEpPUTESIbHbIX OTHOLUEHUW MeXdy y4vuTenem n ero y4eHukamu,
CMOCOOBCTBYIOWMNX MO3UTUBHOMY BOCMPUATUIO yyawummucs TpeboBaHMn u nNpocbd
yunTens, MpuUBMEYEeHU0 WX BHUMaHWSA K obcyxgaemMon Ha ypoke WHdopMauuu,
aKkTMsusauuu nx no3HaBaTesibHOM AeATenbHOCTY;
e NobyxaeHne LIKOMNbHUKOB cobritoaTth Ha ypoke ObLLEenpuHATLIE HOPMbI NOBEAEHUS,
npasuna oblweHns co cTapwmmun (y4ntensmn) M CBepCTHUKaAMK  (LLKOJTbHUKaMu),
NPUHUMNBI y4ebHom ANCUNNANHBI 7 camMoopraHusauuu;
e MpMBrieYEHNE BHUMaHUA LLKONbHUKOB K LEHHOCTHOMY acrekTy M3y4yaemMblX Ha ypoKax
ABNEHNN, opraHnsaums ux paboTbl C NonyyaemMon Ha YpoKe couunaribHO 3Ha4MMOown
MHpopmaumnen — nHUUUupoBaHne ee obCyxaeHns, BbiCKa3biBaHUS yYallMMUCH CBOEro
MHEHVUS NO ee noBoAdy, BblpabOTKM CBOEro K HeW OTHOLUEHWS; e MWCMOSib30BaHWe
BOCnUTaTerNbHbIX  BO3MOXHOCTEN  coAdepxaHus  yd4ebHoro npegmeTra  4depes
AEMOHCTpauunio  AeTaM  MNpUMMEPOB  OTBETCTBEHHOrO, rpaXOaHCKOro noBefeHus,
NposiBrieHns Yenosekontobus n gobpocepaeyHoCcTH, Yepes Nnoabop COOTBETCTBYHOLLUMNX
TEKCTOB 119 YTeHUs, 3agad Anga peweHns, npobnemHbix cutyaumi ana obcyxaeHus B
Knacce;

® NPUMEHEHMEe Ha ypOoKe MHTEePaKTUBHbLIX (DOPM paboTbl yHaLLMXCH: UHTENNEKTyanbHbIX
urp, CTUMYNUPYIOLMX MNO3HaBaTeNbHYI0 MOTMBALMIO LUKONIbHUKOB; OWOAKTUYECKOro
TeaTpa, rae nMornyyYeHHble Ha ypoke 3HaHua 17 ob6birpbiBalOTCS B TeaTparbHbIX
NOCTaHOBKaX; AMCKYCCUW, KOTOpble AalT y4alwMMCA BO3MOXHOCTb Npuobpectn onbIT
BeEeHNs1 KOHCTPYKTUBHOIO Ananora; rpynnoBon paboTsl unm paboTtbl B napax, KoTopble
yyaT LWKOMbHUKOB KOMaHAHOW paboTe W B3auMOAEWUCTBUIO C  OPYrMMU  OeTbMu;
e BKIIOYEHNE B YPOK UIrpoBbIX MpoLedyp, KOTopble nomMorarT nogaepxatb MOTUBaLMIO
AeTen K NOoNyYeHUIo 3HaHWI, HanaXXnMBaHUIo NO3UTUBHBIX MEXITUMHOCTHbIX OTHOLLUEHUN B
Knacce, NOMOratT yCTaHOBMNEHWO fobpoxenaTtenbHOW atMocdepbl BO BPEMS YpPOKa;
e oOpraHmsaums wedcTBa MOTUBMPOBAHHLIX W 3PYAMPOBAHHBLIX YYalUMXCA Hag WX
HeycnesawLMMN OAHOKITACCHUKaMK, [aloWero LUKOMbHUKaM couuarbHO 3Ha4YvMMBbIv
onbIT COTpyAHMYecTBa n B3aVIMHOW NMOMOLLN;
e WHMUMMPOBaAHWE M Nojaep)Kka uccrenoBaTeribCkoW AesATeNbHOCTU LUKOSTbHUKOB B
paMkax peanus3auMM UMW UHAMBMAOYanbHbIX W FPYMMNOBbLIX WUCCrefoBaTenbCKUX
MPOEKTOB, YTO AAcCT LUKOSIbHMKaM BO3MOXHOCTb NMPMOBpPEecTn HaBblKk CAMOCTOSATENbHOIO
pelleHnss TeopeTuveckon npobnembl, HaBblK reHepupoBaHus U  OQOPMIEHUS
COOCTBEHHbIX WAEW, HaBblK YBaXWUTENbHOMO OTHOLIEHUA K  YyXUM  UOEAM,



odhopMneHHbIM B paboTax apyrnx uccrniegoBaTternen, HaBblk NyOGNUYHOIO BbICTYMNNEHUS
nepen ayaMtopuen, apryMeHTMPOBaHNS U OTCTanBaHMS CBOEN TOYKUN 3pEHWS;

e 3aHMMaTenbHbIE YPOKU: YPOK - AenoBas urpa, ypok — nyTelecTBme, ypok Mactep-
Knacc,ypoK-uccriegosaHue u ap.

¢ [lpegMeTHbIE HEOQenn

e [1HM 3400pOBbS

e Hepens 6e3onacHocTun

e Hepgensa rpamoTHOCTH

e MecsyHuKM 1 gekaapl, NOCBALLEHHbIE MAMATHBIM U 3HAMEHaTeNbHbIM AaTam

e [logrotoBka 1 3awmTa MHOMBUAYanNbHbIX NPOEKTHbLIX U UCCnenoBaTenbCKnx paboT



2. MNAHNPYEMbIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI NO ®USUKE HA
YPOBHE OCHOBHOI'O OBLUEIN O OBPA3OBAHUA

N3yyeHne purankm Ha ypoBHE OCHOBHOrO o6LLero obpasoBaHMsl HanpaBreHo Ha

LOOCTWXEHME TUYHOCTHbIX, MeTanpeaMeTHbIX W npeaMeTHbIX obpasoBaTenbHbIX
pe3ynbTaTos.

B pesynbTate nsydeHusi pm3nKM Ha ypOBHE OCHOBHOro obLiero obpasoBaHust y

obyuatoLerocs 6yayT cdhopMMpoBaHbl CreaytoLme NIMYHOCTHbIE pe3yrbTaThl B YacTu:

1) naTpMoTU4ecKoro BOCNUTaHUA:

[l nposiBfieHMe uHTepeca K WUCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCUNCKON
P13nNYEeCKon HayKu;

() UEHHOCTHOE OTHOLLEHME K AOCTMXKEHUSM POCCUNCKNX YHEHDBIX--OU3UNKOB;

2) rpax[aHCKoOro n AyXoBHO-HPaBCTBEHHOro BOCNUTaHUA:

[] rOTOBHOCTb K aKTMBHOMY y4acTuio B 0b6CyXaeHun O6LEeCTBEHHO 3HA4YMMbIX U
3TUYECKnX npobnem, CBA3aHHbIX C MPAKTUYECKUM MNPUMEHEHNEM OOCTUXKEHUN
oU3KKN;

[J OCO3HaHMEe BaXHOCTU MOpParibHO--3TUMECKMX MPUHLUMMNOB B AEATENbHOCTU
YYEHOrO;

3) acTeTU4eCKOro BOCNUTaHUA:

[J BOCMPUATUE OSCTETUYECKMX KadeCTB (OU3NYECKON Hayku: €€ rapMOHUYHOro
NOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, NAKOHUYHOCTW;

4) UEHHOCTN Hay4YHOro NO3HaHUA:

[1 OCO3HaHWEe LEHHOCTU (PU3NYECKON HayKM KakK MOLLHOIO MHCTPYMEHTa MO3HaHUSA
MUpa, OCHOBbI Pa3BUTUS TEXHOMOMW, BaXXKHENLLIEN COCTaBNAOLWEN KyNbTypbl;

[l pasButne HaydyHoM noBO3HATENBLHOCTU, WHTEpeca K WUccrnegoBaTeNbCKoN
AesaTenbHOCTY;

5) dopmMupoBaHMA KynbTypbl 340POBbA U AIMOLIMOHANbLHOro 6naronony4us:

[l OCO3HaHMe LUeHHOCTM ©es3onacHoro obpasa XWM3HM B COBPEMEHHOM
TEXHOSOrMYECKOM MUpE, BaXHOCTW npaBun ©Ge3onacHoro noBedeHust Ha
TpaHcnopTe, Ha pgoporax, C 3MEeKTPUYECKMM W TenmnoBbiM 000pyoOBaHMEM B
AOMaLLHMX YCIOBUSX;

(] ccbOpMMPOBAHHOCTb HaBblka pedrekcumn, NpnU3HaHNe CBOEro Npasa Ha OLNOKY n
TaKOro e npasa y Apyroro 4YesnoBeka;

6) TpyAOBOro BOCNUTaHUSA:

[l aKTUBHOE y4acTMe B pelleHMM npakTU4eckux 3agady (B pamMKax CembM,
obpasoBaTenbHON OpraHu3auum, ropoga, kpasl) TEXHONOrMYeCcKOM M coumasibHON
HanpaBfEHHOCTH, TPEOBYIOLNX B TOM YnCre N (PU3NYECKUX 3HAHUI;

[ MHTEPEC K NPaKTUYECKOMY N3YyYeHUIO Npodeccuit, CBA3aHHbIX C PU3NKON;

7) 3KONOrn4YecKoro BOCNUTaHus:

[ opneHTauus Ha NpMMeHeHne U3NYECKMX 3HAHUIN AN peleHns 3agad B obnactu
oKpyXatwLwen cpeabl, NNaHUPOBAHUA TMOCTYNKOB M  OLUEHKM WX BO3MOXHbIX
nocneacTeun ONa oKpyXatloLen cpeabl;

[1 oco3HaHue rnobanbHOro XxapakTepa 3Komormyeckux npobnem wu nytem wux
pelleHns;

8) apanTaumm K UI3MEHALWKUMCS YCNOBUAM coLlManbHON U NPUPOAHON cpeabl:



(] noTpebHOCTb BO B3aMMOLEWNCTBUN MPU BbIMOMIHEHUN UCCNENOBaHUIA N NPOEKTOB

P13MYECKOM HanpPaBeHHOCTU, OTKPbITOCTb OMbITY U 3HAHUAM APYIuX;

e [] NOBbILEHNE YPOBHS CBOEN KOMMETEHTHOCTU Yepes NpakTUYEeCKyo AeATerNbHOCTb;

e [] NOTpebHOCTb B (hOPMMPOBAHMM HOBbLIX 3HAHWA, B TOM 4ucre popMynmpoBaTb
naewv, NOHATUSA, rmnoTesbl 0 pU3NYecknx oObeKTax n ABNEHUSX;

e [] OCO3HaHME AedUUMTOB COBCTBEHHLIX 3HAHWA WU KOMMETEHTHOCTENM B obGnacTu
U3KKN;

e [l nNaHMpoBaHWe CBOEro pasBUTUSA B NPMOBPETEHNUM HOBbIX (OU3NYECKNX 3HAHWUM;

e [l CTpeMneHne aHanM3anpoBaTb M BbISABNATbL B3aMMOCBSA3N Npupoabl, obuiectea u
9KOHOMMUKM, B TOM YMCIIE€ C UCNONb30BaHMEM PU3NYECKUX 3HAHUNA,

e [] OLEHKa CBOMX AENCTBUM C YY4ETOM BIIUSIHUSA Ha OKPYXKaloLLYHO cpefy, BO3MOXHbIX

rnobanbHbIX NOCNeacTBUN.

METAMNPEOMETHbIE PE3YJIbTATbDI

B pesynbrarte ocBoeHusi nporpaMmbl MO U3NKE HaA YypPOBHE OCHOBHOrO obLuero
obpasoBaHna y obOydawuweroca ©Oyayt copMUpoBaHbl  MeTanpeaMeTHble
pe3ynbTaTbl, BKMOYalLWMe MNo3HaBaTemNbHble YHMBEPCamnbHble Yy4YebHble OencTBuMS,
KOMMYHWKaTUBHbIE yHMBepcarsnbHble y4yebHble AEeNCTBUSA, perynsiTuBHble
yHMBepcarbHble y4ebHble AenCcTBUS.

MNo3HaBaTenbHbIe yHUBepcarnbHbie y4ebHble AeCTBUA

BasoBble nornyeckue gencTBus:

e BbLISIBNATb W XapakTepM3oBaTh CyLECTBEHHbIE NMPU3HAKN OOBEKTOB (ABNEHUN);

e yCTaHaBnMBaTb CYLECTBEHHbIA MNPU3HAK Knaccudukaumm, OCHOBaHWUA AONis
0606LLEHNA N CpaBHEHWS;

e BbLISIBNATb 3aKOHOMEPHOCTU M NPOTUBOPEYNS B paccMaTpuBaembix akrax,
AAHHbIX U HABNIAEHNAX, OTHOCALLMXCS K PU3NYECKNM SABIIEHNAM;

e BbISBNATb MNPUYMHHO--CNEACTBEHHbIE CBS3WM MNpU  U3YYeHUN PU3NYECKnX
SIBNEHUA N NPOLEecCcoB, AenaTb BbiBOAbl C MCMNOMb30BaHNEM AEAYKTUBHbLIX U
WHOYKTMBHbLIX YMO3aK/lOYEeHU, BbliABUAraTb [MMNOTE3bl O B3aMMOCBA3SX
PU3NYECKNX BETTNUUH;

e CaMOCTOATENbHO BbIOMpaTb cnocob peleHna yyebHOM husmyeckon 3agayum
(CpaBHEHMEe HECKOMbKNX BapnaHTOB peLleHus, Bblbop Hanbonee noaxoasilero
C YY4ETOM CaMOCTOATENBHO BbIOENEHHbIX KPUTEPUEB).

Ba3oBble uccnegoBaTenbCKkue 4eNCTBUA:

e 1CNoNnb3oBaTb BOMPOCHI KaK NCCneaoBaTeNbCKUA MHCTPYMEHT MO3HAHWUS;

e [MpPOBOANTL MO CaMOCTOSITENBbHO COCTABMIEHHOMY MSi@aHy OMbIT, HECINOXHbIN
PU3NYECKMIN IKCMEPUMEHT, HEDONbLLIOE nccnegoBaHne OU3NYECKOro SABMEHNS;

e OuUeHMBaTb HA NPUMEHMMOCTb U JOCTOBEPHOCTb MH(POPMaLMIO, MOMYYEHHYIO B
X0[4€e MCCrneaoBaHUs U 3KCNEPUMEHTA;

e camMocCTOATENbHO (hopmynupoBaTb 00606LWEHNA M BbIBOAbI MO pe3ynbTatam
npoBeAEHHOro HabnaeHus, onbiTa, CCNeaoBaHUS;



MPOrHO3MpPOBaTb BO3MOXHOE AarnbHelillee pa3Butie usandecknx npoLeccos,
a Takke BblaBUraTb NPEAMNoioXeHus 06 MX pasBUTUM B HOBLIX YCIOBUSIX U
KOHTEKCTaXx.

Pa6oTa ¢ nicpopmaumen:

NPUMEHATb pasfMyHble MeToAbl, WHCTPYMEHTbl M 3anpocbl MpU Noucke u
oTtbope WHpopMauMm WNU [aHHbIX C YYETOM NPEAsIOKEHHON Yy4YebHON
domsndeckon 3agayu;

aHanuampoBaTtb, CUCTEMATMU3MPOBaTb W UWHTEpnpeTnpoBaTb MHGOPMaLMIO
pasriMyHbIX BUAOB N (hOpM npeacTaBneHns;

CaMOCTOATENbHO  BbIOMpaTb  OMNTMManbHylO  OpMYy  NpeacTaBreHus
WMHpopMaLUn U UNNCTPUPOBATL peLlaeMble 3a4avy HECITOXKHbIMU CXeMaMu,
anarpaMmmamMmm, MHOW rpadoukomn U UX KOMOMHaLMAMM.

KOMMyHMKaTMBHbIe YHUBepcarsnbHble y‘-IGGHbIe AeucTBUA:

B xoae obcyxaeHus yyebHoro matepmana, pesynbTaToB nabopaTopHbix paboT
M NPOEKTOB 3adaBaTb BOMPOCbI MO CywecTBy o6cyxagaemonm Tembl WU
BbiCKa3blBaTb WAEW, HaLENeHHble Ha peleHne 3agjayn 1M noagepkaHue
onaroxenaTtenbHOCTU OOLLEHUS;

COMOCTaBMATb CBOM CYXOEHUS C CY)XAEHUSIMU AOPYrnX y4YacTHUKOB guwarnora,
oOHapyXuBaTb pasnuyme u cXoacTBO NO3NLNNA;

BblpaXkaTb CBOK TOYKY 3PEHUSA B YCTHbIX N MUCbMEHHbIX TEKCTAaX;

nybrnMyHO nNpeacTaBnATb pe3ynbTaThbl BbIMOMHEHHOMO (U3NYECcKoro onbiTa
(akcnepumeHTa, nccrnenoBaHus, NPoeKTa);

NoHMMaTb W MCMONb30BaTb MpeMMyLLecTBa KOMaHOHOW M UHOUBMUAOYaNbHON
paboThbl NPU PELLEeHNN KOHKPETHOW hmnanyeckomn npobnemsi;

NpMHMMaTb Lenn COBMECTHOW AesTeNbHOCTU, OpraHn3oBbIBaTb OEWCTBUS MO
€€ [OOCTUXKEHMIO: pacnpedensaTb ponu, obcyxaaTb MPOLEcChl M pe3ynbTathl
COBMECTHOM paboTbl, 0606LWaTh MHEHNS HECKONBbKNX NIOAEN;

BbIMOJIHATL CBOK 4acTb paboTbl, AOCTUras KaydeCTBEHHOro pesynbTata no
CBOEMY HanpaBneHuto M KOOPAWHUPYS CBOM LEWCTBUS C OAPYrMMM YneHamu
KOMaHAbl;

oUeHMBaTb Ka4yeCcTBO CBOEro BkMaga B 0OWWMA NPOAYKT MO KPUTEPUSAM,
CaMOCTOATENBHO COOPMYNIMPOBAHHBIM Y4aCTHUKaMWN B3aMMOOENCTBUS.

PerynatuBHble yHUBepcarnbHble y4yeGHble AeUCTBUS

CamoopraHusauums:

BbISIBMSATb NPOONEMbl B XXM3HEHHbIX U y4eOHbIX cuTyaumsax, Tpebyrwmx ons
peLleHna PU3n4ecKnx saHaHn;

OpPVUEHTUPOBATLCA B pPa3fNU4YHbIX  NOAXO4aX  MPUHATUA  peLUeHUn
(MHaMBUOyanbHOE, MNPUHATME peLleHuss B Tpynne, MPUHATUE pPeELLEHUN
rpynnowu);

CaMOCTOATENbHO COCTaBMATb anrOpuTM pelleHnst rn3nveckon 3agaym unu
nnaHa MWCCrneaoBaHUs C YYETOM MMEILWNXCA PECYpCoOB U COBCTBEHHbIX
BO3MOXHOCTEWN, apryMeHTMpOoBaTh NpeanaraemMble BapuaHTbl peLLEeHWI;
aenatb BblIbop 1 6paTb OTBETCTBEHHOCTb 3a PELLUEHUE.



CaMOKOHTpPONb, 3MOLMOHANIbHbIW UHTENNEKT:

[laBaTb afileKBaTHYIO OLIEHKY CUTyauun 1 npegnaratb MnraH eé U3MeHeHus;
0ObACHATL MPUYMHbI  OOCTUXKEHUS (HegoCTXKEHUS) pesynbTaToB
[AeATenNbHOCTU, AaBaTb OLEHKY NPUOGPETEHHOMY ONbITY;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb (B TOM YMCRe B XOA BbINOMHEHMUS
dr3nyeckoro nccrnenoBaHnst UNM NPOEKTa) Ha OCHOBE HOBbLIX OOCTOSTENLCTB,
N3MEHUBLLMXCSI CUTyaLMIA, YyCTAHOBMNEHHbIX OLLIMOOK, BO3HUKLLUMX TPYAHOCTEN;
OLiEHMBATb COOTBETCTBUE pesynbTaTa Lenn 1 yCroBusMm;

cTaBUTb cebs Ha MecTo ApYroro 4enoBeka B XoAe crnopa Wnv AWCKYCCUMM Ha
Hay4HY TEMY, MOHUMATb MOTUBbI, HAMEPEHUS 1 NTOTUKY APYroro;

npu3HaBaTb CBOE NpPaBO Ha OLWWOKY Mpu pelleHun usandeckux 3agady unum B
YTBEPXKOEHMSAX Ha Hay4Hble TEMbI U TaKoe e NpaBo ApYyroro.

NMPEAMETHbIE PE3YJIbTATDI

K koHuy oby4yeHunss B 7 knacce npegmMeTHble pesynbTaTbl HA 6a30BOM ypOBHE
[OIMKHbI OTpaXaTb COPMUPOBAHHOCTL Y 0ByYaloOLLMXCA YMEHUIA:

NCNOnb30BaTb MOHATUS: (PUNYECKME N XUMUYECKME SABMNEHUS, HabnwoaeHue,
9KCNEPUMEHT, MOoAenb, rMnoTesa, eavHuUbl (U3NYECKUX BESIMYMH, aToM,
MoneKkyna, arperaTHble  COCTOsiHMS  BewecTtBa  (TBEpOoe,  >KMAKoe,
razoobpasHoe), MexaHunyeckoe [OBWXeHue (paBHOMEPHOE, HepaBHOMEPHOE,
NPAMOMIMHENHOE), TPaeKkTopusi, paBHOLEWCTByHOLWAa cuna, aedopmauns
(ynpyras, nnactuyeckas), HeBECOMOCTb, coobLiaroLmecsa cocyabl;

pasnuyaTtb sBneHusa (ouddysusi, TENNOBOE [ABMXEHWE 4YacTul, BeLLecTBa,
paBHOMEpPHOE OBWXeHue, HepaBHOMEpPHOE OBUXeHne, NHepums,
B3aMMOAENCTBME TeN, paBHOBeCWe TBEPAbIX Ten C 3aKpennéHHOW OCbto
BpallleHns, nepegava AaBneHUst TBEPAbIMU Tenamu, XUAKOCTAMU U rasamu,
aTtMocdepHOe [faBrieHWe, nnaBaHWe Ten, MNpeBpaleHnss MEeXaHU4eCKon
SHEpPrun) no OMNUCaHMI0 UX XapaKTepPHbIX CBOWCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYOLWMX AaHHOE PM3NYECKOE SABEHME;

pacrno3HaBaTb NPOSIBIIEHNE U3YYEHHbIX (PU3NYECKUX SIBMIEHNA B OKPYKaloLLEM
MUpEe, B TOM 4uncrne pusndeckne SBreHns B Npupoae: NnpumMmepbl OBUXKEHUS C
pPas3fMYHLIMM CKOPOCTSIMM B >KMBOM U HEXMBOW npupoae, AENCTBUE CUMbI
TPEHNSA B NPUPOAE U TEXHWUKE, BNUAHWE aTMOCKEPHOro OaBMEHUSI HA >KUBOM
opraHum3m, nnaesaHue pbib, pblyarn B Terne 4venoBeka, Npu 3TOM NepeBoauTb
NpaKkTU4eCcKylo 3agadvy B Yy4ebHyk, BbIOENATb CYLWECTBEHHbIE CBOWCTBA
(Npu3Hakn) PU3NYECKUX ABMEHUN;

OnnCbiBaTb M3Yy4YeHHbIE CBOWCTBA TeN U (PUIMYECKME SBIIEHMUS, MCMNOSb3yS
dur3nyeckne BENUUUHbI (Macca, 06bEM, NMMOTHOCTbL BELLECTBA, BPEMS, NyThb,
CKOPOCTb, CPefHssi CKOPOCTb, Cura ynpyroctu, cuna TsKeCcTun, Bec Tena, cuna
TpeHud, aaBneHue (TBEPAOro Tena, XWOKOCTW, rasa), BbiTankuparowlaa cuna,
MexaHu4deckas paboTa, MOLLHOCTb, MMEeY0 CUrbl, MOMEHT CuUMbl, KOSPMDULMNEHT
NONEe3HOro AEeNCTBMS MEXAHNU3MOB, KUHETUYECKAs U NOTeHUManbHasa aHeprus),
npu OonNUcaHMM NpPaBWUMbHO TPAKTOBaTb (OU3MYECKUIA CMbICT UCMONb3yeMbIX
BENIMYMH, MX OOO3HA4YeHUs N eguHULbl (PU3MYECKMX BENUYUH, HaXoauTb
opMynbl, CBA3bIBAOWME [LaHHY0 (U3NYECKYID BEMUYMHY C  ApYrMmu



BefiMYMHaMn, CTPOUTb rpaduUKM  U3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX
BENUYUH;

XapakTepu3oBaTb CBOWCTBaA Ten, U3NYECKMe SBMEHUA U MPOLECCHI,
MCNonb3ysa nNpaBunia CrnoXxeHus cun (BOonb O4HOM NPSMON), 3akoH ['yka, 3aKoH
Mackang, 3akoH Apxumeaa, npaBuno paBHoBecUs pblyara (6roka), «3osoToe
NpaBuUo» MEXaHWKW, 3aKOH COXPaHEHUS] MEXAHUYECKOW JHEPrnun, Npu 3TOM
AaBaTb  CMOBECHYK  (POPMYNMPOBKY  3aKOHa UM 3anucbiBaTb  €ro
MaTeMaTU4YeCcKOe BblpaXXeHUe;

00BACHATL (hmsn4eckune sIBMeHNs, NPOLECCHl U CBOMCTBA Terl, B TOM YuCre U B
KOHTEKCTE CUTyauun MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBATb
NPUYNHHO--CNEACTBEHHbIE CBA3U, CTPOUTbL OOBACHEHME U3 1-2 NOrnveckux
laroB C onopon Ha 1-2 U3YYEeHHbIX CBOMCTBA (U3NYECKUX SBIIEHUN,
PM3MYECKMX 3aKOHA UITM 3aKOHOMEPHOCTU;

pewaTb pacyéTHble 3agaun B 1—-2 OeNCTBUS, UCMNOSb3Ys 3aKOHbl U (OOPMYIbI,
cBsA3blBalOWME PUNYECKME BESNIMYUHLI: HA OCHOBE aHanu3a yCroBus 3agauu
3anucbiBaTb KpaTkoe YycrnoBue, NOoACTaBNATb (U3NYECKME BENUYMHBbI B
dopmynbl U NPOBOAUTL  pacyéTbl, HaxoAUTb CMApPaBOYHble [aHHble,
HeobxoauMble ONa peleHus 3agad, oueHMBaTbh peanncTUYHOCTb NOSTy4YeHHOM
dom3n4eckon BESNTNYMHDI;

pacno3HaBaTb NpobriemMbl, KOTOPbIE MOXHO PeLlnTb NPy NOMOLLN OU3NYECKUX
MeTOoA0B, B onncaHum nccnegoBaHus BblOENATb npoeepsiemoe
npegnonoxeHue (rmnoTtesy), pasnuyatb U UHTEPNPETMPOBATb MNONYYEHHbIV
pesynbTaT, HaxoauTb OWMOKM B Xo4e oOnbiTa, Aenatb BbIBOAbl MO €ro
pesynbTaTtawm;

NpOBOAUTL OMbITbl MO HabNAEHUIO PU3NYECKNX ABNEHUN UNU PUNYECKMX
CBOWCTB Ten: OopMynMpoBaTb MNpPOBEPSAEMbIE MNPEANONOXEHNs, cobupaTtb
YCTAHOBKY W3 npearioXeHHoro obopyaoBaHus, 3anucbiBaTb XO4 OMbiTa U
dopmynmnpoBaTh BbIBOAbI;

BbINOSTHATb NPsIMble U3MEPEHNSA PaCCTOSIHUA, BPEMEHU, MacChbl Tena, o6bEMa,
CUnbl U TeMNepaTypbl C UCMOMb30BaHMEM aHaNoroBbiX 1 LMEPOBLIX Npnbopos,
3anucbiBaTtb MokasaHust npubopoB C Yy4E€TOM 3agaHHOM  abCONOTHOM
NOrpeLLUHOCTN N3MEPEHUN;

NPOBOAUTL UCCNeLOBaHWE 3aBUCMMOCTU OAHOW (OU3NYECKOW BESIMYMHBI OT
APYrom C WUCMOfb30BaHMEM MNPSAMbIX WU3MEPEHUA  (3aBUCMMOCTM  MNYTU
paBHOMEPHO OBWXYLLErocsi Tena oT BPeMEHU OBWXEHUS Temna, CUnbl TPeHUN
CKONMbXEHNs OT Beca Tena, kadyectBa 00pabOTKM MNOBEPXHOCTEM Ten Wu
HEe3aBMCUMOCTU CUNbl TPEHWS OT nnowanan COMPUKOCHOBEHUS Ten, Cunbl
YyNpyroctm OT YAOJSIMHEHUSA TMPYXWHbI, BbITAnNkMBawLwen cunbl OT 0ObEMa
NOrpPY>KEHHOW YacTu Tena M OT MNSIOTHOCTU XMOKOCTU, €€ He3aBUCUMOCTU OT
NNOTHOCTM Tena, OT rNybuHbl, Ha KOTOPYK MOrPYy>XeHO Teslo, YCroBum
nnaBaHWA Tesi, YCNoOBMK paBHOBECUS pbldara M 6nokos), y4yacTBoBaTb B
nnaHnpoBaHum y4ebHOro mccnepoBaHus, cobupatb YCTAHOBKY U BbIMNOSMHATb
n3MepeHnda, cnegys npeasiokeHHoOMY nnaHy, UKCcMpoBaTb pes3ynbTaTbl
NOSTlY4EHHOW 3aBUCUMOCTU (PU3MYECKUX BEMUYMH B BUAE NPEANOXEHHbIX
Tabnuy n rpacdukos, AenaTtb BbIBOAbLI N0 pe3dynbTaTaM UCCreaoBaHNUs;



NPOBOAUTbL KOCBEHHble M3MepeHuUst (Pu3MYeckux BennYMH  (NSIOTHOCTb
BeLleCTBa XUOKOCTU N TBEPOOro Tena, cuna TPEeHUSI CKOMbXeHWs, JaBneHue
BO34yXa, BblTankmpawwas cuna, AeiCcTBYoLWas Ha NOrpyXEHHOe B XUOKOCTb
Teno, KoapMuUMEHT NOSe3HOro AeNCTBUS MPOCTbIX MeXaHU3MOB), crieays
NPEeaNOXXEHHON  UHCTPYKUMK: NPU  BbIMNOMTHEHUM  M3MepeHun  cobupaTtb
9KCNEepUMEHTAarbHY YCTaHOBKY W BbIYUCHIATb 3HAYEHUE UCKOMOW BENUYMHDI;
cobnogaTte npasuna TexHUKM 6esonacHocTn npu paboTe ¢ nabopaTopHbIM
obopynoBaHuewm;

yKasblBaTb NPUHLUNUMNBI AENCTBUS NMPUOOPOB N TEXHUYECKUX YCTPOWCTB: BECHI,
TepMoMeTp, AnHamMomeTp, coobuwarwmeca cocyabl, ©6apomeTp, pblvar,
NOABWXXHBINA M HENOABWXHbIM 60K, HAaKIMOHHAsA NIOCKOCTb;

XapakTepu3oBaTb NPUHLUNBI AENCTBUS U3YYEHHbIX NPUOOPOB N TEXHUYECKMX
YCTPOMWCTB C OMOPOWN Ha UX onncaHus (B TOM Yucne: NOALWUNHUKKN, YCTPONCTBO
BOAONpPOBOAA, MMAPaBIIMYECKUMA NPecc, MaHOMETP, BbICOTOMEP, MOPLLUHEBOW
Hacoc, apeoMeTp), MCMNONb3ys 3HAaHUSA O CBOWCTBAX (PUINYECKUX SABNEHUN U
HeobxoauMble hmnsnyeckmne 3akoHbl N 3aKOHOMEPHOCTH;

NpYBOAUTL MpUMeEpPbI (HaxoauTb MHGOPMaUM0 O MpuUMepax) NPaKTUYeCcKoro
MCNONb30BaHMA  (PU3NYECKMX 3HAHWW B MOBCEAHEBHOW  >XU3HW  ANs
obecnevyeHuns HGesonacHoCTU npu obpalieHnn ¢ npudbopamn U TEXHUYECKUMU
YCTPOMCTBaMM, COXPaHEHUs1 340p0oBbs U COBSIOAEHUA HOPM 3KOSTIOrMYeCcKoro
noBeAEeHNS B OKpyXatoLLen cpeae;

OCYyLLEeCTBNATb OTOOP UCTOYHMKOB MHGOpMauun B IHTEpHETe B COOTBETCTBUM
C 3aJaHHbIM MOUCKOBbLIM 3anNpoCOM, Ha OCHOBE UMEKOLLNXCH 3HAHUA U NYTEM
CPaBHEHUA pasfiMYHbIX WCTOMHUKOB BbIAENSATb MHGOpMaumo, KoTopas
ABMSETCA NPOTUBOPEUMBOM UNN MOXET OblTb HELOCTOBEPHON;

MCNONb30BaTb MNPV BbIMNOMIHEHUM YYEOHbIX 3af4aHuMM  HayYHO--MOMNYSSAPHYHO
nutepatypy U3MYECKOro COAEPXaHWUd, CrpaBOYHble MaTepuarnbl, pecypcbl
cetm  WHTepHeT, BnageTb NpMEMaMM  KOHCMNEKTUPOBAHUS  TEKCTa,
npeobpasoBaHus MHOPMaL MK N3 OOHON 3HAKOBOW CUCTEMbBI B APYrYIO;
co3gaBaTb COOCTBEHHblIE KpaTKMe MUCbMEHHbIE W YCTHble COOOLEHUs Ha
OCHOBE 2—3 UCTOYHMKOB MHGOpPMaL MK (OU3NYECKOrO COAEPXKaHUS, B TOM Yucre
nybnvyHO genatb KpaTkne coobLieHns O pesyrnbTaTtax NPOeKTOB Unn y4ebHbIX
nccrnegoBaHnn, NpyM 3TOM FPaAMOTHO MCMNOSMb30BaTb U3YYEHHbIN MOHATUMHBIN
annapart Kypca o13unKku, CONpoBOXAaTb BbICTYMNNEHNE Npe3eHTaumnen;

NPy  BbINOMIHEHMM YYEDBHbIX MPOEKTOB M WUCCNeaoBaHWA  pacnpenensitb
0653aHHOCTK B rpynne B COOTBETCTBMM C MOCTaBMEHHbIMU 3a4avyamn, cneguTb
3a BbIMOSIHEHMEM nfiaHa [OEeWCTBUA, afdeKBaTHO OueHMBaTb COOCTBEHHbLIN
BKNag B  [OeATenbHOCTb  [pynnbl, BbiCTpaMBaTb  KOMMYHWKaTMBHOE
B3aMMOOeNCTBUNE, YYNTbIBAA MHEHNE OKPYXKatOLLMX.

K koHuUy oby4yeHunss B 8 knacce npegmeTHble pesynbTaTbl HA 6a30BOM ypoBHE
[AOMKHbI OTpaXaTb CPOPMMPOBAHHOCTL Y 00YyYatOLWMXCS YMEHWIA:

MCrnonb3oBaTb MOHATUA: Macca W pasMepbl MOSEKys, TensioBoe OBUXeHue
aTOMOB WM MOJEKys, arperaTHble COCTOSIHUS BeLLeCTBa, KpucTannuyeckue u
amopdHble Terna, HacbIWEeHHbIN U HeHacCbIWEHHbIA Nap, BMNaXHOCTb BO3ayxa,
TemnepaTtypa, BHYTPEHHSAS 3SHEpPrud, TennoBOW ABUratesb, 3N1eMeEHTapHbIN



ANEKTPUYECKMIA 3apsan, dNeKTpuyeckoe Mnone, NPOBOLHVMKUA U OUINEKTPUKMK,
NOCTOSIHHbIN 3MEKTPUYECKUN TOK, MarHMTHOE nore;

pasnuyaTtb sBNeHus (TennoBOe paclMpeHue K cxatue, Tennonepeada,
TENSIOBOE paBHOBECHE, CMaduBaHue, KanunnsipHble 4BNEHWs, UcnapeHue,
KOHOeHcauus, nnaeBneHne, Kpuctannmsauus (oTBepAeBaHue), KurneHue,
Tennonepefaya (TennonpoBOAHOCTb, KOHBEKUUS, U3NydeHUe), anekTpusaums
Ten, B3aMMOAEWCTBUE 3apsaoB, OEUCTBUSA JNEKTPUYECKOro TOKa, KOpOTKoe
3aMblkaHMe, B3auMOOEWNCTBME MarHMToB, AEWUCTBME MAarHUTHOrO Mofis Ha
NPOBOOHMK C TOKOM, 3NEeKTPOMarHUTHaa WHAOYKUMS) MO  OMUCaHUKD  UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMNbITOB, AEMOHCTPUPYIOLLUMX OaHHOEe
domsnyeckoe ABneHune;

pacrno3HaBaTb NPOSIBIIEHNE U3YYEHHbIX (PUBNYECKNX SIBIEHNIA B OKPYXatoLeM
MUpe, B TOM uucne uandeckne €BNEHUS B MNpUMpoAe: MNOBEPXHOCTHOE
HaTSXKEHME W KanunnspHble SBNEHUs B Npupoae, KpucTannbl B npupoae,
nanydyeHne CornHua, 3amep3aHve BOLOEMOB, Mopckue 6pusbl, obpasoBaHue
pocCbl, TyMaHa, WHesl, CcHera, afeKkTpuyeckue sBnNeHMss B aTtmocdepe,
3NEKTPUYECTBO XMNBbIX OPraHM3MOB, MarHMTHoe nosne 3emnu, gpend noncos,
poOSfib MarHUTHOrO MONs ANA XU3HW Ha 3emrie, NONsiPHOE CUSIHME, MpU 3TOM
nepeBoauTb MpPaKTUYECcKy 3agadvyy B Yy4ebHylo, BblOensaTb CyLleCTBEHHble
CBOWNCTBA (MpU3HaKn) MU3N4eCKNX ABNEHUN;

OnuCbIBaTb M3y4YeHHble CBOWCTBA Ten M U3MYEecKMe SBIEHUS, UCMNOSb3ys
dm3myeckme BenMYUHbLI (TeMnepaTypa, BHYTPEHHSAS 3Heprusi, KONM4ecTBO
TennoTbl, yaenbHas TENOEMKOCTb BELWECTBa, YAeSibHasa TennoTa nnaBneHus,
yaenbHasa Tennota napoobpa3oBaHusl, yaenbHaa TensoTa CropaHnsa TONMvea,
KO9(p(PULMEHT MONEe3HOro AencTBus TEMNSOBOM MallWHbl, OTHOCUTENbHas
BNa)XXHOCTb BO3A4yxa, O3NeKTpUYeCcKUn 3apsd, cuna TOKa, 9neKkTpuveckoe
HanpskeHue, COMpOTMBIIEHWE MPOBOAHWKA, YyAerlbHOe  COMpOTUBIIEHUE
BellecTBa, paboTa M MOLLHOCTb ONEKTPUYECKOrO TOKa), MpuM OnmMcaHum
NpaBUNbHO TpPakKTOBaTb (OM3MYECKUA CMbICIT  MCMONb3yEMbIX  BENUYMH,
obo3HaveHns 1 eavHUUbl  PU3MYECKUX BENWYMH, HaxoauTb OopMyIbl,
CBA3blBAOWME [aHHYIO (PUBNYECKYID BENMUYMHY C OPYrMMU  BESNIMMUHAMMW,
CTPOUTb rpaunKn N3yHeHHbIX 3aBUCUMOCTEN PU3NYECKUX BESTUYMH;
XapakTepu3oBaTb CBOWCTBA Ten, uU3nyeckne SBMAEHUS U NPOLECCHI,
MCMNOSIb3Y OCHOBHbIE MOSIOXKEHUS  MOSEKYNAPHO--KUHETUYECKON  Teopun
CTPOEHUSA BELLECTBA, NPUHUMN Cyneprno3vumm nonen (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apsga, 3akoH Oma gng ydacrtka uenu, 3akoH
[bxoyna—JleHua, 3akOH COXpaHEHWs JHeprum, Npu 3TOM [aBaTb CHOBECHYHO
¢OpMYNMPOBKY 3aKOHa U 3annCbiBaTb €ro MaTeMaTUYECKOE BblpaXKeHue;
06bACHATL (Pusmyeckne npoueccbl U CBOMCTBaA Tef, B TOM 4Yucne m B
KOHTEKCTE CUTyauun npPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbISBMATb
NPUYNHHO-CNEACTBEHHbIE CBSA3U, CTPOUTb OOBbACHEHME M3 1—-2 NOrMYeckmx
lwaroB C onopon Ha 1-2 u3y4YyeHHbIX CBOWCTBA (OU3NYECKUX SBIIEHUN,
bn3nyeckmx 3aKoOHOB NI 3aKOHOMEPHOCTEWN;

pelaTb pacyéTHble 3agadn B 2—3 OENCTBUSA, UCMONb3Ys 3aKOHbI N hopMyIbl,
cBA3blBalOWMNE Pu3ndeckme BENUYUHLI: HA OCHOBE aHanuia ycrioBus 3agaqu
3anucbiBaTb KpaTKoe YCrnoBue, BbISIBMSATb HEAOCTATOK AaHHbIX AN peLleHus



3agayn, BbIOMpaTb 3akoHbl U (OpMynbl, Heobxoaumble LN €€ pelleHus,
NPOBOAWTbL Pacyé€Tbl W CpaBHMBATb MOSlyYEHHOE 3HaYeHne U3NYEeCcKon
BENMUYUHBI C N3BECTHBIMU AAHHbLIMU;

pacno3HaBaTb NPobnembl, KOTOPblIE MOXHO PEeLNTb NPU NOMOLLM PUINYECKNX
METO[OB, WCNOMb3ys OnNWcaHue WuccnegoBaHWs, BbIAENATb MNpoBepsSemoe
npegnonoXxeHne, oueHMBaTb  MNPaBUNBHOCTbL  MoOpsdka  NpoBedeHus
nccnegoBaHus, aenatb BbIBOAbI;

NPOBOAUTL OMbITbl MO HAGNIOAEHNIO (PUBNYECKUX ABNEHUNA UNU PU3UYECKNX
CBOWCTB Ten (KanunnsipHble SIBMEHWs, 3aBUCMMOCTb [aBfeHnsa Bo3gyxa OT ero
obbéma, TemnepaTypbl, CKOPOCTM MNpoLiecca OCTbIBAHUA W HarpeBaHUsi npu
N3nNy4yeHNn OT LUBeTa uanyyawlen (normnoilaroLlien) noBepxXHOCTU, CKOPOCTb
ncnapeHnsa BoAbl OT TeMnepaTypbl XUOKOCTM U Nfowaan €€ noBEepXHOCTH,
anekTpu3auma Ten U B3aMMOLEWCTBME  IMEKTPUYECKUX  3apsgos,
B3aMMOAENCTBME MOCTOSAHHbIX MarHUTOB, BU3yanu3auus MarHUTHbIX MONen
NMOCTOSIHHbIX MarHUTOB, OEWCTBUSA MarHUTHOrO Monisi Ha NPOBOAHMK C TOKOM,
CBOWNCTBa 3fIeKTpOMarHuTa, CBOMCTBa 3anekTpoaBuratens nocTOAHHOro Toka):
dopmynmpoBaTtb MNpOBEPSAEMbIE MPEANnoNoXeHnsa, cobupaTb YCTaHOBKY W3
npeanoXxeHHoro obopyaoBaHUs, OonMUCbiBaTb XO4 OnbiTa U hopmMynupoBaTb
BbIBOAbI;

BbIMOMHATL NPSIMble MU3MEPEHUs1 TeMnepaTypbl, OTHOCUTENbHOW BMAXXHOCTU
BO34yXa, CUIbl TOKa, HaNPshKEHUs1 C UCMONb30BaHNEM aHanoroBbiX Npubopos
N OaTyMKkoB (PM3MYECKMX BENUYMH, CpaBHMBaTb pe3yrfbTaTbl U3MEPEHUN C
YYETOM 3aZaHHON abCONTHOM NOrPeLLHOCTY;

NpoBOAWTL WUCCNeaoBaHWe 3aBUCUMOCTU OAHOW (PU3NYECKOWM BENUYUHBI OT
APYron ¢ UCnosib30BaHMEM NPSMbIX N3MEPEHUI (3aBUCMMOCTb COMPOTUBIEHUSA
NPOBOAHMKA OT €ro AfMHbI, NNowaan NonepeyHoro CeYeHns u yaenbHOro
COMPOTMBMNEHNS BELLECTBA NPOBOAHMKA, CWUMbl TOKa, WAYWEro 4epes
NPOBOOHMUK, oT HanNpPsYKeHUs Ha NpOBOAHMKE, nccnepoBaHue
nocnegoBaTenbHOrO M NapannenbHOro  COeOVUHEHWA  MPOBOLHUKOB):
nnaHMpoBaTb UccnenoBaHme, cobupaTb YCTAaHOBKY W BbIMOMNHATL U3MEPEHUS,
cnegya npeanoXeHHOMy nnaHy, UKCUMpoBaTb pe3ynbTaTbl MOMy4YEeHHOM
3aBUCMMOCTW B BuAe Tabnuy n rpadukoB, Aenatb BbiBOAblI MO pe3ynbTaTam
nccnenoBaHus;

NPOBOAWUTbL  KOCBEHHblE U3MEPEeHns  (uanyeckux BennyuH (yaenbHas
TENNOEMKOCTb BELLECTBA, CONPOTUBMNEHNE NPOBOAHUKA, paboTa M MOLLHOCTb
3NEKTPUYECKOro TOKa): nnaHMpoBaTb n3mepeHns, cobupartb
SKCNEepUMEHTanbHYK YCTAHOBKY, cnegysa npearioXXeHHOW WHCTPYKUUN, W
BbIYMCNATb 3HAYEHNE BENNYNHDI;

cobnogaTte npasuna TexHukn BesonacHocTn npu pabote ¢ nabopaTopHbIM
obopyaoBaHuewm;

XapaktepusoBaTb MPUHLMMNBI OENCTBUSA U3YYEHHbIX NMPUOOPOB N TEXHUYECKNX
YCTPOMUCTB C OMOPOW Ha UX ONUcaHuUs (B TOM YMCle: cuctema OTOMNeHus
AOMOB, TUrpoMeTp, napoBasi TypOuHa, amnepMmeTp, BONbTMETP, CYHETYMK
3NEKTPUYECKON SHEPINN, INIEKTPOOCBETUTESNbHbIE NPUOOPLI, HarpeeaTesnbHbIEe
anekTponpuodopsl (npumepsbl), aneKkTpuyeckme npeaoxpaHnTenu,
9NEKTPOMarHnT, aNeKkTpoaBuraTernib NOCTOAHHONO TOKa), UCMOMb3ys 3HAHWUS O



CBOMCTBAxX  (PU3NYECKNX  SABMEHUN " HeoOxoaumble  duamyeckune
3aKOHOMEPHOCTMU;

pacrno3HaBaTb NPOCTble TEXHMYECKME YCTPONCTBA U U3MEPUTESbHbIE NPMBOpPbLI
No CXemMaM W CXeMaTUYHbIM PUCYHKaM (XKMOKOCTHbIM TepMOMETpP, TepMOC,
NCUXPOMETP, TUrpoMeTp, ABUraTerlb BHYTPEHHEro CropaHus, 3reKTPOCKon,
peocTaT), COCTaBfiATb CXEMbl 3MEKTPUYECKNX Lenen ¢ nocnegoBaTefibHbIM U
napannenbHbIM COEOUHEHMEM 3NIEMEHTOB, pasnunyas ycrioBHble 0603HaYEHNS
9NIEMEHTOB 3NEKTPUYECKUX Lenewn;

NpuBOAUTL NpUMepbl (HaxoauTb MHOPMaUMIO O NpuMepax) NPaKTU4ECKOro
Ncnosib3oBaHnA  OU3NYECKMX 3HAHUM B NOBCEOHEBHOW  XU3HWM  ONA
obecnevyeHna GesonacHOCTU npu obpallieHnn ¢ NnpudbopamMn U TEXHUYECKUMMU
YCTPOMUCTBaMM, COXPaHEHUS 340pOBbs U COBNIOAEHNA HOPM 3KONOrMYecKoro
NnoBeOEHUS B OKPYXKatoLLen cpeae;

OCYLLEeCTBNATb MOUCK MHpopMaunmn usndeckoro cogepxaHus B VIHTepHeTe,
Ha OCHOBE WMEKLWMNXCA 3HAHMMA W NYTEM CPaBHEHUS AOMNOSIHUTENMbHbIX
NMCTOYHMKOB BbIAENATb MHGOPMaLMIO, KOTOpas ABMASETCA NPOTMBOPEYMBON MUN
MOXeT BbITb HE4OCTOBEPHON;

MCNonb30oBaTb MNPU  BbIMNOMIHEHMM YYEOHbIX 3ad4aHWN  Hay4YHO--MOMYNIAPHYIO
nutepatypy (u3n4eckoro copepXkaHusi, CnpaBouvHble MaTepuarnbl, pecypchl
cetm  WHTepHeT, BnageTb MNpMEMaMM  KOHCMEKTUPOBAHUS  TEKCTa,
npeobpasoBaHus MHOPMaLMn N3 OOHON 3HAKOBOW CUCTEMbBI B APYrYIO;
co3gaBaTb COOCTBEHHble TMUCbMEHHbIE W KpaTKMe YCTHble COoobLleHus,
obobwaa uHoOpMaUUKD U3 HECKONbKMX  UCTOYHUKOB  (PU3NYECKOro
coaepxaHus, B TOM yucne nybnuyHo npeacTtaBnsaTb pesyfnbTaTbl NPOEKTHOWN
UMM nccrneaoBaTenbCKoN OeATENbHOCTU, NPU 3TOM FPaMOTHO UCMOSb30BaTb
N3y4YeHHbIN NOHATUMHBIA annapaT Kypca (punsnkun, cConpoBoXaaTb BbICTYMNEeHne
npeseHTaumen;

Npw BbINOSTHEHMM YYEOBHbIX NPOEKTOB U UCCNea0oBaHMA (PU3NYECKMX NPOLECCOB
pacnpegensatb 00s3aHHOCTU B rpynne B COOTBETCTBUM C MOCTaBIIEHHbLIMU
3agavamu, crneamTb 3a BbINOSTHEHMEM MilaHa AENCTBUN N KOPPEKTUpoBaTb ero,
afjekBaTHO oOueHMBaTb COOCTBEHHbIN BKNag B AEATENbHOCTb  rpynmbl,
BbICTpanMBaTb KOMMYHWKaATUBHOE B3aMMOAENCTBUE, MNPOSBNAA TFOTOBHOCTb
paspellaTtb KOHMNUKTDI.

K koHLy oByuyeHuss B 9 knacce npeagmeTHble pe3ynbTaThl HA 6a30BOM ypOBHe
[OJMKHbI OTpaXKaTb CROPMUPOBAHHOCTL Y 0BYyYalOLNXCH YMEHWIA:

MCMONb30BaThb MOHATUSA: CUCTEMA OTCYETa, MaTepuanbHasa Touka, TpaeKkTopus,
OTHOCUTENBbHOCTb  MEXaHMYEeCcKoro [OBMXEeHus, aedopMauus (ynpyras,
nnactuyeckasl), TpeHue, LEeHTPOCTpeMUTeNbHOe YCKOpeHne, HeBeCOMOCTb U
neperpysku, LEHTP TsKecTu, abConTHO TBEPAOE Tero, LEHTP TSKecTu
TBEPOOro Tena, paBHOBECME, MexaHu4yeckue KoneGaHus W BOMHbI, 3BYK,
MHPa3BYK UM ynNbTpasByK,  ONEKTPOMarHUTHblE  BOJHbI, LLKana
3MeKTPOMarHUTHbIX BOSH, CBET, GNM30pyKOCTb M OanbHO30PKOCTb, CMEKTPbI
MCNyCKaHWs M MOrnoweHus, anbga-, 6eta- U ramma-usny4yeHusi, U3oTonbl,
sfepHas aHepreTuka;

pasnuyaTb SBNeHust (PaBHOMEPHOE W HepaBHOMEpPHOe MpPsSIMONMHENHoe
OBWXEHME, pPaBHOYCKOPEHHOe MpsIMONMHeNHoe OBuMXeHue, cBoboaHoe



nageHue Tern, paBHOMEPHOE ABMXEHUE MO OKPYXXHOCTU, B3aUMOOENCTBME Ten,
peakTMBHOE ABMXeHue, konebatenbHoe ABWMXEHME  (3aTyxawwme U
BblHY)XXAEHHble KonebaHusa), pe3oHaHC, BOMHOBOE [BWXEHWEe, OTpaKeHue
3ByKa, NPAMOSIMHENHOE pacnpocTpaHeHne, OTpaXeHne 1 npenomrieHne CBeTa,
NoSIHOE BHYTPEHHEE OTpaXeHne CBeTa, pasrioxeHne 6enoro cBetTa B CNeKTp U
CNOXEeHWe crekTpanbHbiX LBETOB, AUCNEepcUs CBeTa, eCTeCTBEHHas
pagMOaKTUBHOCTb, BO3HWKHOBEHWE JIMHEMYaTOro Cnekrpa Mu3nyyYeHus) no
OMUCaHUIO NX XapaKTEPHbIX CBOMCTB M HA OCHOBE OMbITOB, AEMOHCTPUPYHOLLINX
AaHHOEe PU3NYECKOE SIBIIEHUE;

pacrno3HaBaTb NPOSIBIIEHNE U3YYEHHbIX (PUBNYECKNX SIBMIEHWNIA B OKPYXatoLlem
Mupe (B TOM 4ucne u3nMyeckme SIBMeHUst B NpUpoAe: NpuUnmMBbl U OTNUBBI,
apwxeHne nnaHet COoMHEYHOM CUCTEMbI, PEeaKTUBHOE AOBWXEHWE XKUBbIX
OpraHM3moB, BOCNPUATUE 3BYKOB XXMBOTHbLIMU, 3EMISIETPSICEHNE, CENCMUYECKME
BOMHbI, LyHamu, 9x0, LUBeTa Ten, ONTUYEeCKMe SBMEHUS B nNpupoae,
Buonornyeckoe OencTene BUAMMOrO, YNbTPaduUoneToBOro U PEHTFEHOBCKOMO
N3y4eHUn, eCTeCTBEHHbI pPafuMOaKTUBHBLIN  (POH, KOCMUYECKMEe Fy4un,
pagnoakTMBHOE nanyyeHve NPUPOOHbLIX MWHepanos, aencrtene
pagMOaKTMBHbLIX U3NYyYEHNA HA OPraHM3M YernoBeka), Npu 3TOM NEPEBOAUTL
NpakTU4ecKylo 3agjadvy B Yy4ebHyk, BbIAENATb CYLWECTBEHHbIE CBOWCTBA
(Npu3Hakn) PU3NYECKUX SBIIEHUN,

OnnCbIBaTb W3Y4YEHHbLIE CBOWCTBA TeN U (PUINYECKME SBIEHUS, MUCMNOSb3YS
dur3myeckme BennuMHbl (CpedHsst M MrHOBEHHAsA CKOpPOCTb Tena npwu
HepaBHOMEPHOM [ABWXEHWUW, YCKOPEHWe, nepemMelleHne, nyTb, Yrrnosasi
CKOpPOCTb, Cuna TPEeHWUd, cuna ynpyroctn, cuna TsHKECTU, YCKOpPeHue
cBoOOOHOro NageHus, Bec Tena, UMNynbC Tena, UMNynbC CUIbl, MEXaHMYECKas
paboTa W MOLWHOCTb, MNOTEeHUManbHas SHeprus Tena, MOAHATOro Hag
MOBEPXHOCTbID  3eMnn, noTeHuManbHad SHEprna  CXKaTton  NPYXWHBbI,
KMHEeTMYEeCKas aHeprusi, nonHasi MexaHudeckas 3Heprus, nepuog u 4vacrtorta
konebaHun, OnvHa BOJHbI, TPOMKOCTb 3BYyKa M BbiCOTa TOHA, CKOPOCTb CBETA,
rnokasatenb NpPenoMIieHus cpeabl), NpyU OnNucaHMM MNpaBUIIbHO TpaKToOBaTb
PU3NYECKMA CMbICIT WUCMOSMb3yEMbIX BESIMYMH, OOO3HaAYEeHUs U eauHULbI
PU3MYECKMX  BESIMYUH, HaxoguTb OpPMynbl, CBA3bIBaAKOLME  [AHHYIO
PM3NYECKYIO BENTMYNHY C OPYTUMU BENTMYNHAMWN, CTPOUTL rPacOUnKn N3y4eHHbIX
3aBMCMMOCTEN (PU3NYECKUX BENNYNH;

XapaktepusoBaTb CBOWCTBA Ten, (QU3MYecKne SBMEHUS U MPOLECCHI,
NCMNOSb3ys 3aKOH COXPaHEHUS1 3JHEPrnu, 3aKOH BCEMUPHOrO TArOTEHWUA,
NPUHUMN Cynepno3vuum cus, NpUHUMN OTHOCUTENbHOCTM [anunesd, 3aKOHbI
HbloTOHA, 3aKOH COXpPaHEHUA MMMYIbCa, 3aKOHbl OTPAXEHUS U NPEerIoMIIEHUS
cBeTa, 3aKOHbl COXpaHEHUsi 3apsiAOBOr0 M MacCCOBOrO 4ucen npu saepHbIX
peakuusax, Npu 3TOM AaBaTb CIIOBECHYH (POPMYNUPOBKY 3aKOHa M 3anucbiBaTb
€ro MaTteMaTn4eckoe BblpaXXeHue;

00bsCHATL bm3nyeckne npoueccbl M CBOMCTBA Ten, B TOM 4ucne v B
KOHTEKCTEe CUTyauun npaKTUKO-OPUEHTUPOBAHHOIO XapakTtepa: BbISBMATb
NPUYNHHO--CNEACTBEHHbIE CBSA3U, CTPOUTb OOBSCHEHME M3 2—3 NOrMYeckmx
waroB C OMNOpoM Ha 2-3 W3Yy4YeHHbIX CBOWCTBA (U3NYECKUX SBMEHUN,
bn3nYeCcKMx 3aKOHOB NI 3aKOHOMEPHOCTEWN;



pelwaTtb pac4yéTHble 3adayv (onvparoLwmecss Ha cuctemy U3 2—3 ypaBHEHUN),
MCNoNb3ysa 3aKoHbl U POPMYIbI, CBA3bIBAKOLME (PUNYECKNE BESMYUHBI: Ha
OCHOBE aHanusa YCrnoBus 3ajadvv 3anucbiBaTb KpaTKOe YCroBue, BbISBNATb
HegocTawowmne wmnu n3bbITOYHbIE AaHHble, BbiOMpaTb 3akOHbl U OPMYIbI,
HeobxoouMMble ANA  pelleHusl, NPOBOAUTb  pPacyéTbl W OUEHMBaTb
peanucTUYHOCTb MOMYYEHHOro 3Ha4YeHMs PU3NYECKON BENNYNHDI;
pacno3HaBaTb Npobrembl, KOTOPbIE MOXHO PELLUMTb MPU MOMOLLM PUINYECKUX
MEeTO[OB, WCNOMb3ys OnNMcCaHue WuccnegoBaHns, BbIAENATb MNpoBepsSemoe
npeanonoXeHne,  oueHuBaTb  MNPaBUMbHOCTbL  MNopsdka  NpoBedeHus
uccnegoBaHvs,  genatb  BbIBOAb, WHTeprnpeTupoBaTb  pesynbTaThl
HabNo4EHNIN N ONbITOB,

NPOBOAUTL OMbITbl MO HAGMAEHNIO (PUNYECKUX SABNEHUA UNN PUINYECKUX
CBOMCTB Ten (M3y4yeHne BTOPOro 3akoHa HbOTOHA, 3akoHa COXpaHeHus
SHepruu, 3aBMCMMOCTb Nepuoaa konebaHmm NPy>KMHHOrO MasiTHUKA OT Macchl
rpy3a W XECTKOCTU TMPYXWMHbl U HE3aBMCMMOCTb OT aMnnuTydbl ManbIX
konebaHun, NpAMONMHENHOE pacnpoCcTpaHeHne cBeTa, pasnoxeHwe 6enoro
cBeTa B CMNEKTp, M3y4yeHMe CBOMWCTB M300paxkeHus B MNMOCKOM 3epkane u
CBOMCTB Wu300paxeHna npegMetra B cobuparowen nvH3e, HabnogeHue
CMIOWHbBIX N NIMHENYATbLIX CMEKTPOB WU3NYyYEHUs): caMOCToATEeNbHO cobupaTtb
YCTaHOBKY M3 n3bbITOYHOro Habopa obopyaoBaHUs, onuUCbIBaTb XO4 OMbiTa U
ero pesynbTaTbl, GOPMYNMPOBaTL BbIBOAbI;

NpOBOAMUTbL NPU HEOBXOAMMOCTM CepUd NPAMbIX M3MEpPeHUr, onpeaenss
cpegHee  3HayeHue M3MepsieMoOn  BENUUUHbI  (POKycHOe  paccTosHue
cobuparowenn  nuH3bl), 0OOCHOBbIBATbL BbIOGOP cnocoba  M3MepeHus
(n3meputensHoro npubopa);

NpoBOAMTbL  WUCCredoBaHME  3aBUCUMOCTEW  (PUBNYECKMX  BEMUYMH  C
MCNONb30BaHMEM MPSAMbIX M3MEPEHUI (3aBUCUMOCTb MyTU OT BPEMEHU MpU
pPaBHOYCKOPEHHOM ABWxXeHUn 6e3 HayanbHOW CKOpPOCTWU, Nepuoga KonebdaHuin
MaTeMaTMYeCKOro MasiTHMKa OT OSIMHblI HUTWU, 3aBUCUMOCTU Yrria OTpaXeHus
cBeTa OT yrna nageHus u yrna npenoMneHns oT yrna nageHus): niaHuposaTtb
nccnegoBaHne, CaMOCTOATENbHO  cobupaTb  YCTaAHOBKY, (OUKCUMPOBATb
pe3ynbTaTbl NOMYy4YEHHOW 3aBUCMMOCTN (OU3NYECKMX BENNYMH B BUAE Tabnuy u
rpacmkoBs, AenaTb BbIBOAbI MO pe3yribTaTaM UCCreAoBaHUs;

NPOBOANTL KOCBEHHbIE N3MEPEHNSA PU3NYECKUX BENUYUNH (CPEeaHAs CKOPOCTb U
yCKOpeHMe Tena Mnpu paBHOYCKOPEHHOM [ABWXEHUMW, YCKOpeHue CBOOOAHOro
nageHusi, XECTKOCTb TMPYXMUHbl, KO3IPPUUMEHT TPEHUA  CKOMbXEHUS,
MexaHunyeckass pabota UM MOLLUHOCTb, 4YacToTa U nepuog KonebaHumn
MaTeEMaTMYeCcKoro M MPY>KMHHOrO MasiTHUKOB, ONTU4YecKasi cuna cobupatowen
NWH3bl, PagMOaKTMBHBIA  (POH): nnaHMpoBaTb WU3MEpeHud, cobupaTb
9KCMEPUMEHTanbHY0  YCTAHOBKY W  BbINOMHATb  M3MEPEHWs,  cnenys
NPEeaNIOXKEHHON  WHCTPYKUUKW,  BbIMUCASATb  3HAYE€HME  BENUYMHBI U
aHanuampoBaTtb MOMy4YeHHble pesynbTaTbl C YY4ETOM 3aJaHHOW MOrPeLLUHOCTU
N3MepeHnn;

cobnogatb npaBuna TexHWKn Ge3onacHocTn npu pabote ¢ nadbopaTopHbIM
obopynoBaHuewm;



pasnuyaTtb OCHOBHble MNPU3HaKM  U3YYeHHbIX U3NYecknx Moaenen:
MaTepuarnbHas Toyka, abContoTHO TBEPAOE TeNo, TOYEYHbIN UCTOYHUK CBeTa,
ny4, TOHKas INWH3a, nnaHeTapHas MoAeNb aToMa, HYKNOHHaa MoJenb
aTOMHOro a4pa;

XapaktepusoBaTb NPUHUMUNBI AEACTBUS U3YYEHHbIX NPUBOPOB U TEXHUYECKUX
YCTPOWCTB C OMOPON Ha WX ONUCaHusa (B TOM Yucne: cnuaomeTp, AaTyuku
NONOXEHNHA, PaCCTOAHUA W YCKOPEHWS, pakeTa, 3XONOoT, O4YKW, Mepuckon,
doToannapart, ONTUYECKNe CBETOBOAbl, CMEeKTPOCKOM, [J03uMeTp, Kamepa
BunbcoHa), ucnonb3ys 3HaHUA O CBOWCTBaxX U3MYECKUX SIBEHUA U
HeobxoamMble n3nyeckne 3akOHOMEPHOCTMU;

MCNONb30BaTb CXEeMbl WU CXEMaTUYHble PUCYHKU W3YYEHHbIX TEeXHUYECKNX
YCTPOWCTB, M3MepUTENbHbIX MPMOOPOB N TEXHONOMMYECKUX MPOLIECCOB MpU
peweHnn y4ebHOo--NpakTUYeCKNX 3agad, onTU4ecKkne Cxembl Afsi NOCTPOEHUS
n3obpaxeHnn B NIOCKOM 3epkarne n cobupatroen nnHae;

npuBOaUTL NpUMepbl (HaxoauTb WMHMOPMaUMIO O NpuMepax) NPaKTU4EeCKoro
MCMONb30BaHUS  (PU3NYECKUX 3HAHUMA B MOBCEOHEBHOM XXWU3HW  ONS
obecnevyeHna GesonacHOCTU npu obpalieHnn ¢ npubopamm U TEXHUYECKUMMU
YyCTPOMCTBaAMU, COXPaHEHUs 300pOBbS U COBNIOOEHUA HOPM 3KONMOrMYEeCKOro
noBefEeHNs B OKpyXatoLLlen cpeae;

OCYLLECTBNATbL NMOUCK MHOPMaLNN U3NYeCKoro cogepxaHua B VIHTepHeTe,
CaMOCTOATENbHO  POPMYNMUPYA  MOMCKOBLIA  3aMpoC, HaxoauTb  MyTU
onpegeneHMs  OOCTOBEPHOCTM  MOSlyMEeHHOW WHopmaumm Ha  OCHOBE
NMEIOLLINXCH 3HAHUA N SOMONHUTESTbHBIX MCTOYHUKOB;

MCNONb30BaTb MpPU  BbIMNOMIHEHUM YYEOHbIX 3af4aHuMr  HayYHO--MOMNYNSAPHYHO
nutepatypy (pu3an4eckoro cogepXxaHusi, cnpaBouvHble MaTepuarbl, pecypchbl
cetm  WHTepHeT, Bnagetb NpuEMaMM  KOHCMNEKTUPOBAHUS  TEKCTa,
npeobpasoBaHns MHoOpMaLMm N3 OOHON 3HAKOBOW CUCTEMbI B APYTYIO;
cos3faBaTb COOCTBEHHblE MUCbMEHHbIE W YCTHble COOOLWEeHUS Ha OCHOBE
MHOPMaAUMN U3  HECKOSMbKUX  MUCTOYHWKOB  (OM3MYECKOro  coaepXaHus,
nybrnvyHO npeacTaBnATb pes3ynbTaTbl MPOEKTHOM UMM UCCneaoBaTenbCKOM
AEeATeNbHOCTU, MPU 3TOM rPaMOTHO WCMOMb30BaTb WU3YYEHHbIN MOHATUWHLIN
annapaTt u3ydaemoro pasgena Qusnkm n conpoBOXOaTb BbICTYMMEHNE
npeseHTaumen ¢ y4ETOM 0COBEHHOCTEN ayauTOPUN CBEPCTHUNKOB.



4. TEMATUYECKOE NMNIMAHUPOBAHUE

7 KINACC
KonuyectBo 4yacoB ANeKTPOHHbIe
Ne HauvmeHoBaHue pa3aenoB n Tem (undpposbie)
KoHTponbHble [lpakTunyeckue
n/n nporpamMmmbli Bcero obpa3oBaTenbHble
paboTbl paboTbl
pecypchbl

Pasgen 1. ®u3uka n e€ posnb B MNO3HaAHUU OKpYXaroLero mupa

Bbubnnoteka LUIOK

1 busuka - Hayka o npupose 2 https:/m.eds00.ru/7f416194
BbubnuoTteka LUIOK
12 Pu3nISCKIS BENMIMHbI 2 1 https:/m.eds00.ru/7f416194
13 EcTecTBeHHOHay4HbIN MeTOA 5 ] Bubnuoteka LIOK
' No3HaHUsA https://m.edso0.ru/7f416194
Wtoro no pasgeny 6

Pasgen 2. NMNepBoHavanbHbIe CBeAEeHUS1 O CTPOEHUU BellecTBa

BbubnuoTteka LUOK

2.1 CTpoerine Bewectsa 1 https://m.edsoo.ru/7f416194
59 [1BU>XXeHne n B3anmogencTeme 4actumy, 5 ’ BbubnuoTteka LUOK
’ BelllecTBa https://m.edsoo.ru/7f416194
Bbubnnoteka LUIOK
2.3 ArperaTHble COCTOSIHUSA BeLlecTBa 2 https://m.edsoo.ru/7f416194
WTtoro no pasgeny 5
Paspen 3. [1BMxeHne n B3anmoaemcTeue Ten
3.1 MexaHunyeckoe aBuxeHne 3 Bubnmorexa LIOK

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




Bubnnoteka LLIOK

32 ViHepumsi, Macca, nnoTHoCTe 4 https://m.edsoo0.ru/7f416194
Bubnnoteka LLIOK
3.3 Cuna. Bupel cun 14 https://m.edsoo.ru/7f416194
Wtoro no pasgeny 21

Pasgen 4. [laBneHue TBEPAbIX Ten, XXUOAKOCTEN U rasoB

[aeneHue. Nepenava gasneHus

BbubnuoTteka LUIOK

4.1 TBEPAbIMM TENaMu, XXNOKOCTAMU U 3 https://m.edsoo.ru/7f416194
rasamm
Bbubnnoteka LLOK
4.2 Hasnerue xuakoctn S https://m.edsoo.ru/7f416194
BbubnuoTteka LUIOK
4.3 ATMmocdepHoe aaBneHne 6 https://m.edsoo.ru/7f416194
4.4 [encteume XnakoctTn 1 rasa Ha 7 Bubnnoteka LLOK
' NOrpy>XEHHOE B HNX TenNo https://m.edso0.ru/7f416194
Wtoro no pasgeny 21
Paspgen 5. Pabota n MOWHOCTL. QHeprus
BbubnuoTteka LUOK
5.1 Paborta u MoLHoCTE 3 https://m.edsoo.ru/7f416194
BbubnuoTteka LUOK
52 MpocTbie MexaHM3mebl S hitps://m.eds00.ru/7f416194
Bubnnoteka LULOK
5.3 Mexaruneckas sHeprus 4 https://m.edsoo.ru/7f416194
Wtoro no pasgeny 12
PesepBHoe Bpems 3




OBLUEE KONMYECTBO YACOB 10
NMPOrPAMME

68

12




8 KITACC

KonunyecTBO YacoB

ANEeKTPOHHbIe

Ne HaumeHoBaHue pa3aenoB u TemM (undppossbie)
KoHTponbHble [lpakTtnyeckune
n/n nporpammbi Bcero obpasoBaTesnbHble
paboTbl paboTbl
pecypchbl
Pa3pen 1. TennoBble sBNeHUsA
1.1 CTpoeHue 1 cBolcTBa BellecTBa 7 Bubnmoreka LIOK
' P W https://m.edsoo.ru/7f4181ce
BbubnuoTteka LUIOK
12 Tennoseie npouecce! 21 1 S https/m.edsoo0.ru/7f4181ce
Wtoro no pasgeny 28
Pasgen 2. dneKkTpu4yeckue U MarHUTHbIe sIBJIEHUS
21 | sepmermevern , 1 GuGnmoTexa LOK
) P . https://m.edsoo.ru/7f4181ce
B3anmogencTeme
y y Bubnnoteka LLOK
2.2 [MOCTOSAHHBIN ANEKTPUYECKUIN TOK 20 1 7 httos/m.edsoo.ru/7f4181ce
BbubnuoTteka LUIOK
2.3 MarHmuTHbIe ABneHms 6 1 1.5 httos/m.edsoo0.ru/7f4181ce
Bbubnnoteka LIOK
2.4 ONEKTPOMATHUTHAR MHAYKLUS 4 https://m.edsoo.ru/7f4181ce
WTtoro no pasgeny 37
Pes3epBHoe Bpems 3
BLWWEE KOJTMYECTBO UACOB I
OobLy, on CTBO YACOB 10 68 3 145

NMPOIrPAMME




9 KIACC

KonunyecTtBO YacoB

ANEeKTPOHHbIe

Ne HauvmeHoBaHue pa3aenoB n Tem (undppossbie)
KoHTponbHble [lpakTunyeckue
n/n nporpamMmmbl Bcero obGpasoBaTesibHble
paboTbl paboTbl
pecypchbl
Pasgen 1. MexaHn4yeckue siBneHus
11 MexaHun4yeckoe ABUKEHUE U 10 ] Bbubnnoteka LUIOK
' cnocobbl ero onucaHus https://m.edsoo.ru/7f41a4a6
y Bubnnoteka LLOK
12 Baanmopevicteve Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bbubnnoteka LUIOK
13 3aKoHb! coxpaneHs 10 3 https://m.edsoo.ru/7f41a4a6
WTtoro no pasgeny 40
Paspen 2. MexaHu4yeckue Koneb6aHus U BOJHbI
BbubnuoTteka LUIOK
21 Mexarneckue konebars / 3 https://m.edsoo.ru/7f41a4a6
Bbubnnoteka LUIOK
2.2 MexaHun4yeckue BOIHbI. 3BYK 8 1 3 hitos/m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 15
Paspen 3. dnekTpoMmarHUTHOE NoJsie U 3f1IeKTPOMarHUTHbIe BOSHbI
31 OnekTpomarHMTHoe none n 6 5 Bubnnoteka LLOK
' 3NEKTPOMarHUTHbIE BOSHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Pasgen 4. CBeToBble AABfieHUA
41 3aKoHbl pacnpocTpaHeHns ceBeTa 6 2 Bubnuoteka LLOK




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

Bubnuoteka LLOK

4.2 JInH3bI N onTnyeckune npubopsbl 6 3 httos://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
4.3 PasnoxeHune 6enoro ceeTta B CNeKTp 3 2 hitos:/m.eds00.ru/7f41a4a6
Wtoro no pasgeny 15
Pa3pen 5. KBaHTOBbIe siBneHus
5 1 McnyckaHne n nornowleHne ceeTa 4 ] Bubnnoteka LUIOK
' aToMOM https://m.edsoo.ru/7f41a4a6
BbubnuoTteka LUIOK
5.2 CTpoenume aTomHoro sapa 6 1 https://m.edsoo.ru/7f41a4a6
Bbubnnoteka LLOK
5.3 FinepHbIe peakumy / 1 1 https://m.edsoo.ru/7f41a4a6
WTtoro no pasgeny 17
Paspen 6. MNoBTOopuTenbHoO-0606WaroWmMn moaynb
51 | conemmars Rypoa dramn 3a 7 0 > BuGnvorexa LIOK
' Aep yp https://m.edsoo.ru/7f41a4a6
Knacc
Wtoro no pasgeny 9
OBLUEE KOJIMYECTBO YACOB MO 102 3 57

NMPOIrPAMME
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