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MOACHUTENBbHAA 3ATINMCKA

Mporpamma no (n3nKe Ha ypoBHE OCHOBHOIO 06LLero o6pa3oBaHNs COCTaB/IEHA HA OCHOBE
NOMOXeHWI 1 TpeboBaHWIA K pe3ynbTaTaM OCBOEHUS Ha 6a30BOM YPOBHE OCHOBHOM 06pa3oBaTe/ibHOl
nporpaMmbl, npeactasneHHbIX B PFOC 000, a Takxke € Y4ETOM (hefepasnibHON paboyeli NporpaMmbl
BOCMMTaHMA U KoHuenuum npenojasaHuns yuebHOro npeaMeTa «dusmnka.

CofepxxaHune nporpammel No M3NKe HanpaBneHo Ha HOPMUPOBAHME eCTECTBEHHOHAYYHO
rPaMOTHOCTY 0BYYaIOLUXCA N OPraHM3aLnio N3yYeHUs (U3NKN Ha JeaTeNIbHOCTHOM ocHoBe. B
nporpaMmMe no (U3sNKe Y4UTbIBAOTCSA BO3MOXHOCTM YUe6HOro npegMeTa B peannsalny TpeboBaHuii
®roC OO0 K nNfaHMpyeMbIM IMYHOCTHLIM U METanNpPeAMETHbIM pe3ynbTaTam 06y4YeHUs, a TaKKe
MEXMpPeAMETHbIE CBA3M eCTECTBEHHOHAYYHbIX YYeOHbIX NPeAMETOB Ha YPOBHE OCHOBHOIO 06LLEro
06pa3oBaHus.

Mporpamma no (hM3nKe yctaHaBNMBaeT pacnpegeneHme yye6Horo Marepumana rno rogam ooyyeHus
(no knaccam), npegnaraeT NPUMEPHYHO NOC/NEA0BATENbHOCTL M3YUYeHNs TEM, OCHOBAHHYO Ha I0rMKe
pa3BuTUA NPeAMETHOrO cofepXXaHusa 1 y4éTe BO3PacTHbIX 0COGEHHOCTEN 06yyatoLmxcs.

Mporpamma no msmke paspadboTaHa C LeNbio 0KasaHNA MeTOAUYECKOA MOMOLLU YUMTENIO B
co3faHuu pabouell nporpamMmMbl N0 y4yebHOMY NpeaMeTy.

Pur3nKa ABNSETCA CMCTEMOOOPA3YIOLLUM 415 eCTECTBEHHOHAYUHbIX Y4e6HbIX NPeaMeTOB,
MOCKOJIbKY (hU3NYECKME 3aKOHbI /IeXKaT B OCHOBE MPOLLECCOB U ABMEHUI, N3yHYaeMbIX XMMUEN, OUONOTMeN,
acTpoOHOMUel 1 (hr3nYecKoli reorpaduein, BHOCUT BKNaf B eCTECTBEHHOHAYUHYIO KapTUHY MUPa,
npefocTaBnseT Hanbosee icHble 06pasLbl MPUMEHEHUS HAYYHOr0 MeTO/Aa NO3HaHWsA, TO eCTb cnocoba
MoNTyYeHWst LOCTOBEPHbIX 3HAHWUIA O MUpe.

OpHa 13 rnaBHbIX 3af4ay (M3nyeckoro obpasoBaHus B CTPYKTYpe 06LLero o6pa3oBaHns cCOCTOUT B
(hOpMMUPOBaHNM ECTECTBEHHOHAYYHOI FPaMOTHOCTM U MHTEpeca K HayKe Y 00y4atoLLmMXcs.

M3yyeHue Gpu3nky Ha 6a30BOM ypOBHe MpegnosaraeT OBajeHne Cnefyowmumm
KOMMETEHTHOCTAMM, XapaKTepu3yoLUNMN eCTECTBEHHOHAYYHYO rPaMOTHOCTb:

Hay4HO O06BACHATL ABNEHNS;
OLeHMBATb U MOHMMAaTb 0COGEHHOCTU Hay4YHOrO UCCeA0BaHuS;
WHTEPMpPeTMPOBaTh AaHHbIE U UCMO/b30BaTh HayUHble f0Ka3aTe/IbCTBa A5 NOMYYEHUS BbIBOAOB.

Llenn n3yyeHmsi (hM3nMKN Ha YpPOBHE OCHOBHOIO 06LLero obpasoBaHus onpegeneHbl B KoHuenuum
npenofgaBaHuns yue6Horo npegmeta «Pusnka» B 06pa3oBaTes/ibHbIX OpraHusaumsax Poccuitckoin
defepaunm, peannsyoLmx 0CHOBHbIe 06LLe06pa3oBaTeNbHbIE MPOrpaMMbl, YTBEPXKAEHHO peLleHreM
Konnernn MuHuctepcTsa npoceelleHns Poccuiickoii ®epepaunn (npotokon ot 3 gekabps 2019 r. Ne
MK4sH).

Llenn nsyyeHns gpusmku:
nprobpeTeHne MHTEpeca 1 CTPEMIEHMS 00YyYaOLLMXCA K HAYYHOMY M3YYEHUI0 MPUPOAbI, Pa3BUTHE NX
WHTENNIEKTYa/IbHbIX 1 TBOPUECKUX CNOCOOHOCTENR;
pas3BuTve NpeLCTaB/EHNIA 0 HAYyYHOM MeTOoe NO3HaHUA 1 (hOPMUPOBaHUE NCCE0BaTEIbCKOrO
OTHOLLEHUS K OKPY>XKaIOLLMM SBNEHUAM;

(hOpPMMPOBaHME HAYYHOr0 MUPOBO33PEHMUS KaK pe3y/ibTata U3yyeHnUs OCHOB CTPOEHUS MaTepumn un
(hyHAaMeHTa/IbHbIX 3aKOHOB (PU3NKU;

thopmMupoBaHue NpeACcTaBNeHWA 0 pOnnN PU3NKK ANS Pa3BUTUS LPYTNX ECTECTBEHHbIX HayK, TEXHWUKN 1
TEXHOOTUIA;

pa3BUTKE NMPeACTaB/IEHNI 0 BO3MOXHbIX chepax Oyaylleit NpodecCUOHanbHOM AeATENbHOCTH,
CBSI3aHHOW C (hM3MKOW, NOArOTOBKA K fa/bHelLIeMYy 00yUYeHUIO B 3TOM Hamnpas/ieHUN.

LOoCTXEHWEe 3TUX LieNei Mporpammbl NO PU3MKE Ha YPOBHE OCHOBHOTO 06LLEr0 06pa3oBaHms
o6ecneymBaeTcs peLleHeM cregyroLmx 3agay:
npuobpeTeHue 3HaHWiA 0 AUCKPETHOM CTPOEHMM BELLECTBa, 0 MEXaHUYECKUX, TEMNOBbIX, 31EKTPUYECKUX,
MarHWTHbIX N KBAHTOBbIX SB/IEHNSX;
npuobpeTeHre yMeHWA ONUCLIBaTb U 0OBACHATL (PU3UYECKME ABIEHUA C UCMNOb30BAHUEM NOMYUYEHHbIX
3HaHWIA;

OCBOEHMWE METOLOB peLleHNs NPOCTEMLLMX pacUETHbIX 3a4ay C MCMO/b30BaHNEM PU3NYECKMX MOAENEN,
TBOPYECKMX U NPaKTUKOOPUEHTUPOBAHHbIX 3adaY;

pasBMTUE YMEHUI HabNHAaTb MPUPOLHbLIE SBIEHNS W BbIMOMHATL OMbIThl, 1ab0paTOpHbLIe PaboThbl 1
3KCNnepuMeHTaNbHbIE UCCIEA0BAHUA C UCNONb30BaHUEM U3MEPUTENbHLIX NPUBOPOB;
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0CBOEHME NMPUEMOB PaboTbl C MHGOpPMaLMen h3NMYecKoro CoaepXXaHus, BKIKUas MHGopMaLuo o
COBPEMEHHbIX LOCTUXKEHUAX PU3NKK, aHANTU3 U KPUTUYECKOE OLeHMBaHME NH(opMaLnK;
3HAKOMCTBO CO chepamu NPOeCCUOHaNbHOW AeATelbHOCTH, CBA3aHHBIMU C (DM3UKOIA, U COBPEMEHHbLIMY
TEXHOMOTMAMU, OCHOBAHHbLIMMW Ha LOCTMXKEHUAX (PU3NYECKOA HayKM.

Ha n3yuyeHue hn3nkun (6a30Bblii YPOBEHb) Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHNs OTBOAMUTCS
238 vacoB: B 7 Knacce - 68 yacoB (2 yaca B Heflento), B 8 Knacce - 68 yacoB (2 4aca B Hefento), B 9
Knacce - 102 yaca (3 yaca B Hefento).

MpeanaraeMblii B nporpaMme no usnkKe nepeyveHb N1abopaTopHbIX PaboT v ONbITOB HOCUT
peKoMeHaaTeNbHbIV XapakTep, yunTenb AenaeT BbIGOP NpoBeeHMs N1abopaTopHbIX PaboT M OMbITOB C
YUYETOM UHAMBUAYaNbHbIX 0COGEHHOCTEV 06YYatOLLUXCS, CUMCKA IKCMEPUMEHTANbHbIX 3afaHui,
npeanaraeMbiX B paMKax OCHOBHOIO roCy/JapCTBEHHOIO 3K3aMeHa Mo (um3iKe.

COJEP>XAHWE OBYHYEHUA

7 KNACC

Pasgen 1. ®un3nKa 1 eé ponb B NO3HAHUN OKPY>XaloLLero Mmmpa.

dusMKa - Hayka 0 npupoge. ABNeHUs NpupoLbl. PU3NYECKME ABMIEHUA: MEXAHUYECKWeE, TEM/oBbIe,
3M1eKTPUYECKUe, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE.

®du3nyeckue BennUmnHbl. 3mepeHne hnanyeckux BennynH. dusnyeckre npuoopsl. MorpewHocTb
n3mepeHnin. MexzayHapogHas cuctema eauHULL.

Kak u3nka 1 gpyrue ecTeCTBEHHbIE HAYKM N3y4yaroT npupogy. EcTecTBEHHOHAYYHbIA MeTos,
Nno3HaHus: HabneHe, NOCTaHOBKA HAyUYHOr0 BOMPOCA, BblABUXEHWE TUMNOTE3, IKCNEPUMEHT Mo
MPOBEpPKe rnnoTes, 0ObACHEHNE HabBMOLAEMOrO ABAeHUS. OnucaHne (U3NYeCcKnX ABAeHNI C MOMOLLbIO
Mogeneil.

JemoHcT pauunn.

MexaHW4YecKue, TEN/OBbIE, 3/IEKTPUYECKNe, MAarHUTHbIE, CBETOBbIE SAB/IEHUS.

du3nyeckre npubops! 1 Npouesypa NPSAMbIX U3MEPEHUI aHaNoroBbIM U LMGPOBLIM NPUGOPOM.
NabopaToOpHbIe paboThl 1 OMbIThI.

OnpefeneHne LeHbl feNeHns WKaibl U3MepUTensHOro npuoopa.

3mepeHne paccTosHUIA.

3mepeHne 06bEMA XKMAKOCTU U TBEPAOTO TeNa.

OnpepneneHvie pa3MepoB MasblX Tefl.

3mepeHvie Temnepatypbl NMpy MOMOLLM XXUAKOCTHOrO TepMOMETPA U AaTUMKa TeMnepartypbl.

lMpoBefeHUe nccnefoBaHUA NO NMPOBEPKe rMNoTesbl: AabHOCTL MOMETA LWapKKa, NYLEHHOrOo

ropu3oHTasIbHO, TeM 60/bLUe, YeM 6O0fbLUE BbICOTA MYyCKa.

Pa3gen 2. lNepBoHayvasibHble CBELEHUA O CTPOEHUN BeLLeCTBA.

CTpoeHue BellecTBa: aToMbl U MOJIEKY/IbI, UX pasmepbl. OMbIThl, J0Ka3biBalOLLE JUCKPETHOE
CTPOEHVe BelLlecTBa.

[BmxeHune vactuy, Belectsa. CBA3b CKOPOCTU [BWXKEHUA YaCTUL, ¢ TemnepaTypoii. bpoyHoBCKoe
LBWXKeHWe, Anddysuns. BzaumogencTeme YacTuL, BELLECTBA: NPUTSHKEHNE U OTTa/IKUBAHNE.

ArperaTHble COCTOSHUA BELLECTBA: CTPOEHWE ra3oB, XUAKOCTEW U TBEPAbIX (KPUCTaNINUYECKUX)
Ten. B3anmocsssb MeXAy CBOMCTBAMU BELLECTB B Pa3HbIX arperaTHbIX COCTOAHUAX U UX
aTOMHOMO/IEKYNIAPHbIM CTpOeHeM. OCOBEHHOCTU arperaTHbIX COCTOSHUIA BOAbI.

JeMoHCcT paumn.

HabntogeHne 6pOyHOBCKOIO ABUXKEHMS.
HabntogeHune anddysnn.
Hab6ntogeHne ABNEHWA, 06BACHAOLLNXCA MPUTSHKEHNEM UM OTTaNKMBaHWEM YaCTUL, BeLLeCTBa.

NabopaTopHble paboThl 1 OMbIThI.

OueHKa gnameTpa aToMa METOAO0M PSA0B (C MCMONb30BaHUEM (hoTorpaguii).
OnbITbl N0 HAGNIOAEHWIO TEMNIOBOr0 pacLUMpeHns rasos.
OnbITbl N0 0BHAPYXKEHUIO AEACTBUA CU MONEKYNSAPHOTO MPUTSXKEHWNS.

Pasgen 3. IBM>KeHNE 1 B3anMoAelicTBUe Ten.

MexaHun4yeckoe ABmKeHue. PaBHOMepHOe 1 HepaBHOMepPHOe ABVKeHue. CkopocTb. CpefHAs
CKOPOCTb NPY HEPABHOMEPHOM [BVXXEHUWN. PAcUéT nyTu U BPeMeHU ABUXEHNS.
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fBneHne nHepunn. 3aKOH MHepLuMKU. B3anmogencTeme Ten Kak NpuynHa M3MeHeHMs CKOpoCTU
LBVKeHWs Tefl. Macca Kak Mepa MHepTHOCTU Tena. MnoTHOCTb BellecTBa. CBA3b MJIOTHOCTU C
KO/MYECTBOM MOJIEKY/ B eAMHMLE 06bEMA BELLECTBA.

Cuna Kak xapakTepucTvKa Baumogenctems ten. Cruna ynpyroctu un 3akoH Nyka. amepeHue
CWUNbI C NOMOLLbIO AMHAMOMETPA. FBMIEHNE TATOTEHNUSA U CUNa TXKECTU. Cuna TAXECTU Ha ApYrux
nnaHetax. Bec Tena. HeBecomocTb. CnoXeHWe U, HarmpaBieHHbIX MO O4HON NPAMOIA.
PaBHogeicTBytOWas cul. Cuna TpeHus. TpeHre CKOMbXeHUs 1 TpeHue Nokos. TpeHue B Npupoge u
TEXHUKeE.

JemoHcTpayun.

HabnofeHne MexaHU4Yeckoro ABMXEHUS Tena.

3mepeHue CKOpOCTU NPSMONHERHOTO ABUKEHNS.
HabntofeHune ABNEHNSA UHePLUMN.

Hab6ntogeHne n3MeHeHNs CKOPOCTW NPU B3aUMOAENCTBUM Tef.
CpaBHeHUWe mMacc Nno B3anMOAENCTBUIO Tef.

CnoxeHue cun, Hanpas/ieHHbIX MO OAHON NPAMOIA.

Na6opaTopHble paboThbl M ONbITHI.

OnpepeneHne CKOPOCTM PaBHOMEPHOTO ABMXEHUS (LuapuKa B XXUAKOCTU, MOLENN 3/1eKTPUYECKOr0
aBTOMOOMNA U TaK Jasee).

OnpegeneHne cpefjHeil CKOPOCTY CKOMBbXEHWS BPYCKa UK LLaprKa N0 HaKMOHHOM MI0CKOCTY.
OnpegeneHve NAOTHOCTY TBEPALOTrO Tena.

OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb PacTsXeHns (geopmauun) Npy>XnHbl OT NPUI0XKEHHOM
CUNbI.

OnbIThl, LEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJ/Ibl TPEHWSA CKOJIbXEHUA OT Beca Tefa U XapakTepa
COMPUKacatoLnXcs NOBEPXHOCTEN.

Pasgen 4. JaBneHune TBEPAbIX Tes, XXUAKOCTEN 1 rasos.

[asneHvie. Cnocobbl YMeHbLUEHWS Y YBENUYEHUS AaBneHus. [asneHune rasa. 3aBUCMMOCTb
[aBfneHus rasa ot 06bEMa, Temnepatypsbl. Mepegava faBneHns TBEPLbIMU TefaMu, XXUAKOCTAMM 1
rasamu. 3akoH MNackans. NMHeBMaTUYeCKNe MallnHbl. 3aBUCUMOCTb AaBNEHWNS XXUAKOCTU OT rNyOUHbI.
mppocTaTuyecknii napagokc. Coobliarowimecsa cocybl. MMapaBaMUecKUe MEXaHWU3MbI.

ATMmochepa 3emnun u atmocepHoe fasneHune. MpruUnHbI CyLLeCTBOBAHUA BO3AYLLHONW 060/104KM
3emnun. OnbIT Toppuuennn. MismepeHre aTMoCchepHOro aasfieHns. 3aBUCMMOCTb aTMOCHEPHOro
[aBneHns OT BbICOTbI HaZ YPoBHeM Mops. Mprbopbl AN U3MepeHUs aTMOC(HEPHOT0 AaB/eHUS.

[leiicTBME XXMAKOCTM M rasa Ha NorpyXéHHoe B HUX Teno. BeiTankueatowas (apxmmeosa) cuna.
3akoH Apxumega. NnasaHue Ten. Bo3gyxonnasaHue.

JemoHcT pauunn.
3aBMCUMOCTb AaB/ieHNs rasa oT TemMneparypbl.

Mepefaya faBeHNS XULKOCTbIO U ra3om.

CoobLatoLmecs cocyabl.

rmapaBnMyecKuin npecc.

MposiBneHne feiicTBMA aTMOCHEPHOro AaBNeHNS.

3aBMCUMOCTb BbITA/IKMBAIOLLEHA CUIbl OT 06BEMA MOTPY>KEHHOW YacTK Tena U MAOTHOCTM XULKOCTY.
PaBeHCTBO BbITa/IKMBAIOLLEN CU/bl BECY BbITECHEHHOM XUAKOCTW.

YcnoBue nnaBaHus TeN: NaaBaHWe UM NOrPYXXeHWe Tesl B 3aBUCMMOCTU OT COOTHOLLIEHUS MI0THOCTEN
Tena v XUaKocTu.

NabopaTOopHble paboThl 1 OMbIThI.

WcenefoBaHye 3aBUCMMOCTY Beca Tefla B Bofe 0T 06bEMaA MOrpyXXEHHOM B XXMAKOCTb YacTu TeNa.
OnpegeneHne BbITaNKMBAIOLLER CUSbl, AEACTBYIOLLEHA Ha Te0, MOrPY>XEHHOE B XXNAKOCTb.

MpoBepKa HE3aBUCMMOCTM BbITa/IKUBAKOLLIEN CUbI, AeACTBYIOLLEN Ha TENO B XXMAKOCTU, OT MacChl TeNa.
OnbIThl, LEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITa/IKMBAIOLLLEA CUMbI, AEeACTBYIOLLEA Ha TeN0 B XULKOCTU,
0T 06bEMa MOrpyXEHHOW B XMAKOCTb YacTW Te/la U OT NIOTHOCTM XUAKOCTH.

KoHCTpyunpoBaHue apeoMeTpa Naun KOHCTPYMPOBaHWe NOAKU 1 onpeaeneHne eé rpy3onofbLEMHOCTH.

Pasgen 5. Pa6oTa 1 MOLWHOCTb. DHeprus.

MexaHu4yeckaa pa6ota. MoLHOCTb.

MpocTble MexaHn3Mbl: pblyar, 610K, HaKNOHHasa NIocKocTb. MpaBuio paBHOBeCUS pblyara.
MpumeHeHVe NpaBuia paBHOBECUS pblyara K 6/10Ky. «3010Toe NpaBmio» MexaHuku. K4 npoctbix
MexaHu3MOB. [1pocTble MeXaHU3Mbl B BbITY U TEXHUKE.
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MexaHunuyeckan 3Heprua. KnHetnyeckas un noteHumanbHasa aHeprua. MNpespalleHne ogHoro snaa
MeXaHWYecKOW 3HEPruun B Apyroi. 3akoH COXPaHEHUS IHEPTUM B MEXAHUKE.
JemoHcT payun.
[Mpumepbl NPOCTLIX MEXaHU3MOB.
NabopaTopHblepaboThl 1 ONbITHI.
OnpegeneHne paboTbl CUbl TPEHUS MNPV PABHOMEPHOM ABVXEHWUW Tena Mo rOpU30HTaNbHOIA
NMOBEPXHOCTMW.
WccnepoBaHve ycnoBuiA paBHOBECUS pblyara.
N3mepeHne KM HakNOHHOR NIOCKOCTHU.
3yueHne 3aKOHa COXPaHEHUS1 MEXaHNYECKOI 3HEepruu.

8 KJTACC

Pasgen 6. TennoBble ABMEHUA.

OCHOBHbIE MOM0XEHUA MONEKYNAPHO-KUHETUYECKO TEOPMU CTPOEHMA BellecTBa. Macca un
pasmepbl aTOMOB ¥ Mofeky/l. OnbITbl, NOATBEPXKAAIOLLNE OCHOBHbIE MO0XEeHUS
MOIEKYNAPHOKNUHETUYECKON Teopuu.

Mogenu TBEpAOro, XNAKOro 1 ra3006pa3HOro CoOCTOSIHUIA BewlecTBa. Kpuctanimyeckume un
amopgHble Tena. O6bACHEHME CBOMCTB ra3os, XXUAKOCTeR 1 TBEPAbLIX Tes Ha OCHOBE MOMIOXEHUIA
MOJIEKYNIIPHO-KMHETMYECKOW Teopun. CMaunBaHue N KanwuinsipHble SBfeHns. TenaoBoe paclunpeHue u
oxarue.

Temnepatypa. CBfA3b TeMMepaTypbl CO CKOPOCTLIO TEM/IOBOT0 ABUXEHUS YacTul,. BHYTpeHHAS
3Heprus. Cnocobbl M3MEHEHWS BHYTPEHHEW 3Hepruu: Tensonepegaya n coseplueHve paboTtbl. Bugbl
Tensonepefayn: TENIOMPOBOAHOCTb, KOHBEKLUSA, U3TyYeHMe.

KonuyectBo TennoTbl. Y aenbHas TeNN0EMKOCTb BellecTBa. Tenjao06MeH 1 TeNI0BOe paBHOBECHE.
YpaBHeHMWe TennoBoro 6anaHca. MNnaBneHve 1 0TBepAeBaHNE KPUCTAINIMYECKMX BELLECTB. Y AeNbHas
TennoTta nnaeneHus. MapoobpasoBaHne N KOHAeHcauus. MicnapeHue. KuneHune. Y genbHas Tennota
napoobpa3oBaHus. 3aBUCUMOCTb TEMMePaTypbl KANEHUA OT aTMOC(EPHOro AaBneHuns.

BnaxHocTb Bo3gyxa.

SHeprua Tonnmea. Y gefibHas Tennota cropaHus.

MpuHUMnbl paboTsl TennoBbix asurateneii KM/ tennosoro gsuratens. Tennosble ABUraTenu u
3allmMTa OKpYXatoLen cpepl.

3aKOH COXpaHeHNs 1 NpeBpaLleHns 3Hepry B TEM/OBbLIX MPOLIECCax.

JemoHcTpauun.

HabntogeHne 6poyHOBCKOrO ABUXKEHMSI.

Hab6ntogeHune angagysnn.

Hab6nofeHune ABNEHUI CMaunMBaHNA Y KanuSPHbIX SBAEHWIA.

HabntofieHne Tena0BOro pacllimpeHuns Ten.

3meHeHMe faBneHNs rasa npu nsmeHeHUn 06bLEMA M HarpeBaHUM NN OXNAXKAEHNN.
lMpaBuna nsmepeHns TemnepaTypsl.

Buabl Tennonepesayu.

OxnaxzeHne nNpu coBepLLEHUN pabOoTbl.

HarpesaHue npy coBepLUeHUN paboThbl BHELHUMU CUNaMMU.

. CpaBHeHMWe Tenn08MKOCTEN pasIMyHbIX BELLECTB.

. HabntogeHune kuneHus.

. HabntopeHue nocTosHCcTBa TemMnepaTypbl NPy MaBaeHUN.
. Mogenu TennoBbIX ABuratenei.

NabopaTOopHble paboThl 1 OMbIThI.
OnbITbl N0 0OHAPYXKEHUIO AEACTBUA CUT MONEKYNSAPHOTO MPUTSXXEHWS.
OnbITbl N0 BblpalMBaHMNIO KPUCTaNI0B NOBAPEHHON COMM MK caxapa.
OnbITbl N0 HAGMOAEHMIO TEMNOBOr0 PaCLUMPEHUSs Fa30B, XXUAKOCTEN 1 TBEPAbIX Ten.
OnpepgeneHve gaBneHus Bo3gyxa B 6annoHe wnpuua.
OnbITbl, EMOHCTPUPYIOLLME 3aBUCUMOCTb AaBfieHNs BO3AyXa OT ero 06bEMa 1 HarpeeaHus Unn
OXNAKAEHWS.
MpoBepKa rmnoTesbl MMHEHOI 3aBUCMMOCTM A/IMHbI CTONOMKA XXUAKOCT B TEPMOMETPUYECKO TPYOKe
OT TEMMepaTypbI.
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Hab6ntogeHne n3mMeHeHs BHYTPEHHEN aHepruu Tena B pe3ynbTare Tenjonepefayn n paboTbl BHELIHUX
cur.

WcecnepoBaHve saBneHns TennoobMeHa Npu CMeLIMBaHUW X0/I04HO 1 ropsadeil Bogpl.

OnpegeneHne KOANYeCcTBa TENIOThI, MOYYEHHOT0 BOAOK MpK TEMI006MEHE C HarpeTbiM MeTa/InYeCKM
LUUINHAPOM.

OnpegeneHve yaensHOW Ten10EMKOCTU BELLECTBA.

ViccnepgosaHue npouecca ucnapeHus.

OnpegeneHne 0THOCUTEbHOM BAAXHOCTU BO3AYyXa.

OnpegeneHve yaenbHOW TeNA0Tbl NNaBAEHNUS NbJa.

Pasgen 7. QneKTpuU4yecKne N MarHUTHbIE ABIEHUSA.

AnekTpusauua Ten. [a poga aNeKTPUUECKUX 3apsfoB. B3anmogencTeume 3apsoKeHHbIX Tes. 3aKoH
KynoHa (3aBUCMMOCTb CU/Tbl B3aUMOZEWCTBUSA 3apPSOKEHHbIX TeN OT BE/IMUMHbI 3apsf0B U pacCTOSHNSA
Mexay Tenamu).

DnekTpuyeckoe nose. HanpsaXEHHOCTbL 3/IEKTPUYECKOro nons. MpuHUMN cynepnosnumnm
3NEKTPUYECKUX NoMei (Ha Ka4eCTBEHHOM YPOBHe).

Hocutenn anekTpuyeckux 3apsafoB. DNeMeHTapHbI 3M1eKTpuyeckunii 3apsg. CTpoeHne atoMa.
MpPOBOAHUKY N AU3NEKTPUKN. 3aKOH COXPaHeHNs 3/1eKTPUYecKoro sapsaga.

JNEKTPUYECKMI TOK. Y CIOBUA CYLLLECTBOBAHNSA 3/1EKTPUYECKON0 TOKA. VICTOUHMKM MNOCTOSAHHOIO
Toka. [lelicTBMA 3NEKTPMYECKOro ToKa (TEeNI0BOE, XMMUYECKOE, MArHUTHOE). DEKTPUYECKMNIA TOK B
XUAKOCTAX U rasax.

AnekTpryeckas Lenb. Cuna Toka. nekTpnyeckoe Hanps>keHne. ConpoTuB/IeHNe NPOBOLHMKA.
Y penoHoe conpoTuBeHue BellecTBa. 3akoH Oma gns yyactka uenu. MNMocnegosaTenibHoe U
napasnfienbHoe CoeanHeHre NPOBOAHNKOB.

PaboTa M MOLLHOCTb 3/1eKTPMYECKOro ToKa. 3akoH [xoynsa-JleHua. DneKTpuyeckume Lenu u
NoTpebuTeNy 3NeKTPUUECKOW 3HePrun B 6bITy. KOpOTKOe 3aMblKaHMe.

MoCTOs\HHbIE MarHNUTLI. B3avMogeliicTB/e NOCTOSHHLIX MarHUTOB. MarHUTHOe none. MarHuTHoe
rnose 3eMM 1 ero 3HavyeHme A0 Xn3Hn Ha 3emsie. OnbIT JpcTega. MarHMTHOE MoJie 3/1eKTPUYECKOTO
ToKa. [pMMeHeHNe 3NeKTPOMAarHMTOB B TEXHUKE. [leiicTBME MarHUTHOrO NoAs Ha NPOBOAHUK C TOKOM.
AnekTpoasuraresis MOCTOAHHOIO TOKa. VICnofb30BaHWe 3NeKTPoABUraTesiel B TEXHUYECKUX YCTPOMCTBax
1 Ha TpaHCnopTe.

OnbITbl ®apages. ABNeHWE 3NEKTPOMArHUTHOM MHAYKUUK. MpaBuio JleHua. nekTporeHepartop.
Cnocobbl NOTyYeHWst 3NEKTPUYECKON 3HEPTW. DNEKTPOCTaHLUM Ha BO30OHOB/ISEMbIX UCTOYHMNKAX
3Hepruu.

JemoHCcT payun.

DnekTpusalma Ten.

[Ba pofa aneKTpuyecknx 3apsLoB M B3aUMOLENCTBUE 3aPSXKEHHbIX Tefl.
YCTpOIACTBO 1 AeiiCTBME 3MEKTPOCKONA.
ONeKTpPoCTaTUYecKas HAYKLMS.

3aKOH COXpaHeHUs 3N1eKTPUYECKUX 3apALoB.

[MpOBOAHUKMN U OU3NEKTPUKN.

MogenmposaHue CUNOBbLIX IMHWIA 3/1EKTPUYECKOTO NOSS.
VICTOYHMKM MOCTOAHHOIO TOKa.

[leicTBUA 31EKTPUYECKOTO TOKA.

DNEKTPUYECKMNIA TOK B XXMUAKOCTK.

"a30BbIli paspsa.

i3smepeHve cunbl TOKa aMnepmMeTpoM.

i3smepeHvie 3n1eKTPUYECKOro HanpsXXeHnsa BOSIbTMETPOM.
PeocTaT 1 MarasuH COnpoTUBEHUIA.

B3aumogeiicTBMe NOCTOAHHbLIX MarHUTOB.

MogenmpoBaHne HEBO3MOXHOCTU pa3fesieHns NonCcoB MarHuTa.
MogennpoBaH/e MarHUTHbIX MO/ NOCTOSHHbLIX MarHUTOB.
OnbIT OpcTesa.

MarHuTHoe none ToKa. SNeKTPOMarHuT.

[JelicTBe MarHNTHOro NoAs Ha MPOBOAHMNK C TOKOM.
OneKTpoasurarenb NOCTOAHHOIO TOKA.

WcecnepoBaHve ABNEHNA 3/1EKTPOMarHUTHOR UHAYKLUMW.
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OnbITel dapages.
3aBMCMMOCTb HanpaBneHUs UHAYKLMOHHOMO TOKA OT YC/I0BWIA €ro BO3HUKHOBEHUS.
3neKkTporeHepaTop NMOCTOAHHOIO TOKa.
NabopaTopHblepaboThbl N ONbITHI.
OnbITbl N0 HAGNIOAEHWIO 3N1EKTPU3ALUN TeST MHAYKLMER 1 NPU CONPUKOCHOBEHUM.
WcecnepoBaHve feACTBUA 31EKTPUYECKOT0 MO/ Ha MPOBOAHUKN W AU3NEKTPUKM.
C60opKa 1 npoBepka paboTbl 3NEKTPUYECKON LieNK MOCTOSHHOIO TOKa.
3mepeHue 1 perynnupoBaHue cuibl TOKa.
Vi3mepeHvie 1 perynnpoBaHue HamnpsxeHus.
WccnefoBaHye 3aBUCUMOCTY CUJTbI TOKA, MAYLLETO Yepe3 pe3ncTop, OT COMPOTUB/IEHUS pPe3ncTopa U1
Hanps>XeHns Ha pe3ncTope.
OnbITbl, LEMOHCTPUPYIOLLME 3aBUCUMOCTb 3/1IEKTPUYECKOI0 COMPOTMB/IEHUS MPOBOLHMKA OT ero A/IMHbI,
MaoLWwasfm nonepeyHoro CeYeHNs 1 marepumana.
MpoBepkKa Npasua CAOXKEHNUS HaMpsHXXeHW Npu Nocnef0BaTeNlbHOM COeLMHEHNMN BYX PE3VNCTOPOB.
MpoBepka npaswa A5 Cubl TOKa NPy napaniebHOM COeLUHEHUN Pe3NCTOPOB.
OnpepeneHne paboTbl 31EKTPUYECKOr0 TOKa, MAYLLENO Yepes pe3ncTop.
OnpegeneHne MOLLHOCTU 3/IEKTPUYECKOTO TOKa, BblAENSEMON Ha pe3ncTope.
WcenefoBaHye 3aBUCUMOCTY CUSTbI TOKA, MAYLLErO Yepe3 1aMNoYKy, OT HanpsKeHWs Ha Heil.
OnpepeneHve KI1[, HarpesaTens.
WccnefoBaHye MarHATHOIO B3avMOAENCTBUS NOCTOAHHbLIX MarH1TOB.
3yyeHre MarHUTHOro Nons NOCTOSIHHbLIX MArHUTOB MPY UX 06beAUHEHUN U pa3LeneHunN.
WcenefoBaHue AeiiCTBUS 3/1eKTPUYECKOTO TOKA HA MarHUTHYHO CTPESKY.
OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb CUJ/Ibl B3aMOEACTBUA KaTYLIKN C TOKOM M MarHuTa OT CUfbI
TOKa M Hanpas/ieHWs TOKa B KaTyLLKe.
N3yueHne gelicTBNA MarHUTHOFO NOMSA HA MPOBOLHUK C TOKOM.
KoHcTpyunpoBaHue 1 n3yyeHue paboTbl 3/1eKTpoABUraTens.
N3mepeHne K[, aneKTpoaBUraTeNibHOM YCTaHOBKMU.
OnbITbl NO UCCNEA0BAHUIO ABNEHUS 3/IEKTPOMArHUTHOW UHAYKUUW: UCCef0BaHNE U3MEHEHMWI 3HaYeHNs
M HanpasneHNs UHOYKLMOHHOIO TOKa.

9 KJTIACC

Pa3gen 8. MexaHu4eckune ABMeHUA.

MexaHuueckoe ABmKeHWe. MatepuanbHaa Touka. Cuctema otTcyéta. OTHOCUTENBHOCTb
MeXaHW4YecKoro ABWKeHUs. PaBHOMepHOe NPSMONUHERHOe ABMKEHNE. HepaBHOMepHOe NPSAMONNHEHOE
ABmxeHue. CpefHAA U MTHOBEHHAA CKOPOCTL Te/sia NPy HeEPaBHOMEPHOM ABUXEHUMN.

YckopeHune. PaBHOYCKOpeHHOe NpsMOSIMHeliHoe ABmkeHne. CBo60gHOe nageHne. OnbIThl
Manunes.

PaBHOMepHOE ABUXEHME N0 OKPY>KHOCTW. Mepuog 1 yacToTa obpaleHus. JInHeiHas n yrnoeas
CKOPOCTU. LIeHTpoCTpeMunTEIbHOE YCKOPEHME.

MepBbIli 3aKOH Hbl0TOHA. BTOpOI 3aKoH HbloTOHA. TpeTuii 3akoH HbtoToHa. MpuHLMn
Cyrnepnosnumm cun.

Cwuna ynpyrocTtu. 3akoH N'yka. Cuna TpeHus: cuna TPEeHUS CKOMbXKEHUS, Cuna TPeHUs MoKos,
4pyruve Buabl TPeHUS.

Cuna TSHXKeCTU 1 3aKOH BCEMUPHOTO TArOTEHUSA. Y CKOpeHe CBOGOAHOro nafeHus. JsuxeHne
nnaHet Bokpyr ConHua. MNepsBas KOCMUYECKas CKOPOCTb. HEBECOMOCTbL 1 Neperpyskul.

PaBHOBeCWe MaTepuanbHOl ToUukM. ABGCONOTHO TBEpPAOE Teno. PaBHOBecKe TBEPAOIO Tena ¢
3aKpennéHHol ocbto BpaleHNs. MOMEHT cusbl. LIEHTp TsXKecTu.

Vmnynsc Tena. MiameHeHne nMnysnbca. IMnynsc cubl. 3aKOH COXpPaHeHUs UMMy bCa.
PeakTuBHOe ABUXKEHMe.

MexaHunyeckas paboTa ¥ MOLWHOCTb. PaboTa cui TAXKECTH, yNpYyrocTu, TpeHus. CBsA3b 3Heprum u
paboTbl. MoTeHLManbHasa aHeprusa Tena, NOAHATOro Haj NOBEPXHOCTLIO 3eMn. MoTeHLManbHas aHeprus
CXKaTON Npy>XunHbl. KnHeTuuyeckas sHeprus. TeopeMa 0 KUHETUYECKOI 3HEPrMu. 3aKOH COXpaHeHus
MeXaHNYECKOW 3HEeprmu.

JemoHcT pauunn.

HabnofeHne MexaHU4ecKoro ABUXXEHMUS Tefla OTHOCUTENIbHO PasHbIX TeN OTCYETA.
CpaBHeHUe NyTei 1 TPAEKTOPUIA ABUXEHWUS OL4HOMO M TOO XKe Tefla OTHOCUTESIbHO PasHbIX Ten OTCYUETa.
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3mepeHne CKOPOCTW U YCKOPEHMS NPSMONNHERHOTO ABVXKEHUS.

MccnepoBaHne NPU3HaKOB PaBHOYCKOPEHHOTO [BUXKEHMS.

Hab6ntofieHne ABMKEHUS Tena No OKPYXXHOCTY.

HabntogeHne MexaHUYeCKUX SABNEHWIA, MPOUCXOAALMX B CUCTEME OTCUETA «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM ABMXXEHUM OTHOCUTENbHO KabuHeTa (YU3NKMN.

3aBMCKMOCTb YCKOPEHWS Tefla 0T MacChl Tena U AeCTBYIOLE Ha HEro CUnbl.

Ha6ntogeHne paBeHCTBA CUN NPU B3aMOAEACTBUM TeN.

3meHeHMe Beca Tena npy YCKOPEHHOM ABMXKEHUM.

. Mepeaaya umnynbca Npu B3avMOAECTBUN Ten.

. Mpeo6pasoBaHMs IHEPTUU NPY B3aMMOERCTBUN TeN.

. CoxpaHeHMe UMNynbca Npu Heynpyrom B3ammoaeicTBum.

. CoxpaHeHMe UMnynbca npu abcontoTHO YNPYrom B3arMOLeACTBUN.

. HabntogeHne peakTUBHOTO BUXEHMS.

. CoxpaHeHne MexaHWYecKol 3Heprim Npu cBOGOAHOM MafeHuM.

. CoxpaHeHne MexaHUYeCKOW SHEPTN NPY ABMXKEHWUMN Tena Noj AeNCTBUEM MPYXKUHbI.

JNTa6opaTopHbie paboThl 1 ONbITHI.

KoHCTpyupoBaHmMe TpakTa 411 pa3roHa v AajbHelero paBHOMEPHOI0 ABVKEHNS LIapuKa Uan TENEXKM.
OnpepeneHne cpefHeli CKOPOCTU CKOJMIbXXeHUs BpyCcKa v ABMKEHUA LWaprKa N0 HAKNOHHOW M0CKOCTY.
OnpegeneHne yCKOPeHWS Tena Npy paBHOYCKOPEHHOM [BUXXEHUW MO HaK/IOHHOM NIOCKOCTH.
WcenefoBaHye 3aBUCUMMOCTY NYTW OT BPEMEHUW NPW PaBHOYCKOPEHHOM ABMXKEHMMN 6e3 HauanbHOM
CKOpOCTW.

MpoBepka rMnoTesbl: ecav NPW PaBHOYCKOPEHHOM ABVXKEHWUMW 6e3 Hava/lbHOM CKOPOCTU MYTW OTHOCATCS
Kak psif HeYETHBIX YMCeST, TO COOTBETCTBYHOLLME NPOMEXYTKN BPEMEHUN OUHAKOBbI.

WcecnepoBaHve 3aBUCUMOCTM CUJbl TPEHUS CKOMbXXEHUS OT CUJTbl HOPMasIbHOTO AaB/EHNS.

OnpepgeneHne KoahpuumneHTa TPEHUS CKOMbXXEHNS.

OnpepeneHne XXECTKOCTU MPYXUHbI.

OnpegeneHne paboTbl CUbl TPEHUS MPY PABHOMEPHOM ABVXEHWW Tena No ropu3oHTaNbHOIA
MOBEPXHOCTU.

OnpepeneHne paboTbl CU/bI YIPYroCcTU NpU NOAbLEME rpy3a ¢ UCMOMb30BAHUEM HEMOLBUXXHOIO U
NoABMXHOIo 6/10K0B.

N3yueHne 3aKOHa COXpaHEHUS SHEPruu.

Pasgen 9. MexaHun4yeckne Koneb6aHns 1 BOMHBbI.

KonebaTensHoe ABvkeHe. OCHOBHbIE XapaKTePUCTUKN KonebaHuiA: nepuof, 4acToTa,
amnanTyga. MaTemMaTyecKnii U NPY>KUHHbIA MasTHUKW. [peBpaLleHme sHeprum npu KonebatensHOM
OBVKEHNN.

3aTyxatowme KonebaHus. BbiHyX/AeHHbIe KonebaHus. PesoHaHc. MexaHuYecKkue BOMHbI.
CBoiicTBa MexaHW4eCKunx BOH. MpojonbHble 1 NOoNepeyHble BOSHbI. [MHA BOHbLI U CKOPOCTL €€
pacnpocTpaHeHus. MexaHuyeckne BOMHbI B TBEPAOM Tene, CECMUYECKME BOJHBI.

3ByK. POMKOCTb 3BYKa M BbicOTa TOHa. OTpaxeHue 3ByKa. IH(pa3ByK U yNbTPasByK.

JemoHcTpauunn.

HabntogeHne konebaHwin Ten Nog JeACTBUEM CUMbI TSXKECTU U CUJTbl YPYTOCTY.
HabntofeHune KonebaHuid rpysa Ha HUTU U Ha MPY>XUHe.
HabntogeHne BbIHY>XAEHHbIX KoNebaHuii 1 pe3oHaHca.
PacnpocTpaHeHre NPoAO/bHbIX 1 NONEePeYHbIX BOSH (Ha MOgenn).
HabntofeHne 3aBUCMMOCTHM BbICOTbI 3ByKa OT YacTOThI.
AKYCTNYECKNIA Pe30HaHC.
Nab6opaTopHblepaboThbl N ONbITHI.
OnpegeneHne 4acToTbl U Nepuoga KonebaHnii MaTeMaTUYeCKOro MasiTHIKa.
OnpegeneHne 4acToTbl U Nepuoga KonebaHnii NPY>XUHHOTO MasTHUKa.
WcenefoBaHye 3aBUCUMOCTY Neprofa KonebaHuii NOABELLIEHHOTO K HATU rpy3a OT AUHBI HATW.
WccnepoBaHve 3aBUCUMOCTM Meproga KonebaHnini NpyXXMHHOrO MasTHMKA OT Macchl rpya3a.
MpoBepka HE3aBMCUMOCTU Nepuofa KonebaHwin rpysa, NOABELLEHHOTO K HUTU, OT MaccChl rpy3a.
OnNbIThl, JEMOHCTPUPYIOLLME 3aBUCUMOCTb Neprofa KonebaHnii NpyXXMHHOIo MasTHMUKa OT Macchl rpysa
N ECTKOCTU MPY>XMUHBI.
3mepeHve ycKopeHns cBOOOAHOIO NajeHus.
Paszgen 10. 3neKTpoOMarHMTHOE Mose U 31eKTPOMarHUTHbIE BOJHbI.
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ANeKTpoOMarHUTHOE none. 3NeKTPOMarHUTHbIE BOSIHbI. CBOMCTBA 3/IEKTPOMArHUTHbIX BOJIH.
LLIkana 3neKTpoMarHUTHbIX BOJH. ICNob30BaHMe 31eKTPOMarHUTHbIX BOJSIH 19 COTOBOWA CBS3M.
AnekTpomarHUTHas npupogja ceeta. CKOpoCTh cBeTa. BOMHOBLIE CBOWCTBA CBETA.
JemoHcTpauunn.
CBOICTBa 3N1EKTPOMarHUTHbIX BOJH.
BonHoBbIe CBOICTBA CBETA.
Jla6opaTopHble paboThbl 1 OMbITHI.
3yyeHne CBOWCTB 3/1eKTPOMArHMTHbIX BOJTH C MOMOLLbIO MOOWABHOIO TenedoHa.
Pasgen 11. CBeTOBbIE ABNEHUSA.
JlyyeBas mofenb ceeTa. MICTOUHMKM cBeTa. MpsAMONnHEiHOe pacnpocTpaHeHWe CBeTa. 3aTMeHUs
ConHua u JlyHbl. OTpaxeHune ceeTa. N1ockoe 3epkano. 3aKOH OTPaXKeHUs CBETa.
MpenomneHve ceeTta. 3aKOH NpenomMaeHns ceeta. MosHOe BHYTPEHHEee OTPaXKeHUe CBeTa.
Vicnonb3oBaHme MOMIHOrO BHYTPEHHErO OTPaXXEHUS B ONTUYECKUX CBETOBOAAX.
NnH3a. Xog nydyeld B inH3e. OnTuyeckas cuctema otoannapara, MMKpOCKona v Tefieckona. na3
Kak onTuyeckas cuctema. bansopykocTb U JaibHO30PKOCTb.
PasnoxeHue 6enoro ceeta B cnekTp. OnbiTbl HblOTOHA. CNoXeHWe CneKkTpanbHbIX LBETOB.
[Juncnepcus ceeta.
JemoHcT pauunn.
MpsIMONMHeHOe pacnpoCTPaHeHWe CBeTa.
OTpaxeHue cBeTa.
MonyyeHne N306paXKeHNIA B NIOCKOM, BOTHYTOM W BbIMYK/IOM 3epKanax.
lMpenomneHune ceeTa.
OnNTMYecKnii CBETOBOA,
Xop nyyeli B cObMparoLLEeit MUH3e.
Xop nyyeli B paccenBatoLLeid NNH3e.
MonyyeHne M306paXKEHNI C NOMOLLbIO NNH3.
MpuHumMn geincTensa oToannapaTa, MMKPOCKONa U Teneckona.
Mogenb rnasa.

. PasnoxeHue 6enoro ceeta B CNEKTP.
. MonyyeHne 6en10ro cBeTa NpW CA0XKEHNM CBETA Pa3HbIX LiBETOB.

NabopaTOopHble paboThl 1 OMbIThI.
ViccneposaHue 3aBUCUMOCTU YI1a OTPaXXEHUS CBETOBOIO fyya OT yrfa najeHus.
M3yueHmne xapakTepuCcTMK nN306paxeHns npeameTa B NOCKOM 3epKane.
VccnepgosaHue 3aBUCUMOCTM yI1a MPeioM/IeHNs CBETOBOIO /1yya OT yr/ia najeHns Ha rpaHuLe «BO3fyX-
CTEK/I0».
MonyyeHne n306paXKeHni C NOMOLLbIO COBMPaAtOLLLEN NINH3bI.
OnpepgeneHne POKYCHOro pacCTOSAHNA M ONTUYECKON CUbl COBMPatOLLLE TUH3bI.
OnbITbl NO pa3noXeHUto 6en10ro cBeTa B CMEKTP.
OnbITbl N0 BOCNPUATUIO LiBETA NPEAMETOB MPK UX HaBNHOAEHUN Yepes LBETOBbIE (DUNLTPLI.
Pasgen 12. KBaHTOBbIe ABMEHUA.
OnbITbl Pe3eptopga 1 nnaHeTapHasa mogenb atoma. Mogens atoma bopa. McnyckaHue 1
nornouieHve cBeta aToMoOM. KBaHTbl. JIMHenuaTble CNeKTpbl.
PagnoakTuBHOCTb. Anb(a, 6eTa- 1 raMma-u3nyyeHus. CTpoeHne aTOMHOro agpa. HyknoHHas
MOJe/Nb aTOMHOr0 agpa. M3otonbl. PaanoakTvBHble NpeBpalleHns. MNeprog nonypacnaga aToMHbIX a4ep.
JuepHble peakunn. 3aKoHbl COXpaHeHUs 3apAaL0BOro 1 MaccoBOro YnUcen. SHepPrus CBA3n
aTOMHbIX agep. CBA3b MacChl 1 3Heprun. Peakunu cuHTE3a U AefieHns aaep. VICTOUHUKN 3Heprum
ConHua v 3883g.
[uepHas sHepreTuka. [eicTBUSA pafMoaKTUBHBIX U3/TyYEHWI HA XKMBbIE OPraHU3MbI.
JemoHcTpauunn.
CnekTpbl U3yYeHUs U MOTIOLWEeHNS.
CnekTpbl pas3/iMyHbIX rasos.
CnekTp Bogopoaa.
HabntofeHune TpekoB B kamepe BunbcoHa.
PaboTa CYETUMKA NOHM3NPYHOLLNX U3NYYEHNIA.
Perncrpayms nsnyyeHus npupogHbIX MIUHEPanoB N NPOLYKTOB.
NabopaTOopHbIepaboThl 1 OMbIThI.
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HabntofeHne CNAOWHBIX U MHeRYaTbIX CNEKTPOB U3TYYeHUS.
WccnefoBaHye TPEKOB: M3MEPEHME SHEPrnK YacTuLbl MO TOPMO3HOMY NyTU (N0 oTorpadusm).
3mepeHue pafMoakTUBHOIO (hOHa.

MoBTOPUTENBbHO-06006LLAIOLLINI MOAY/Tb.

MoBTOPUTENBEHO-0606LLAIOLLMIA MOAY b NPefHa3HayYeH Ans cucTeMaTn3almmn 1 0606LLeHns
NpeLMeTHOrO COAEPXKaHUsa 1 OnbiTa AeATeNIbHOCTM, NPUOBPETEHHOrO NPU N3yYeHUK BCEro Kypca
(h13nKK, a TakxKe 415 NOATOTOBKM K OCHOBHOMY rOCYlapCTBEHHOMY 3K3ameHy no um3nke ans
06yyatoLMxcsl, BbIOPABLUNX 3TOT YYeOHbIA NpeaMeT.

Mpu n3yvyeHUn faHHOro MOAYNA Peain3yroTca U CUCTEMATM3NPYIOTCS BUAbI AeATENbHOCTHU, Ha
OCHOBE KOTOpPbIX 06eCrneumBaeTcs JOCTUXKEHNE NPEeAMETHLIX N MeTanpeAMeTHbIX NAaHUPYeMbIX
pe3ynbTaTtoB 06y4YeHWs, POPMUPYeTCs ecTeCTBEHHOHAY4YHasA rPaMOTHOCTb: OCBOEHWE HaYUHbIX METO0B
NCCNefoBaHNS ABEHNIA NPUPOLbI U TEXHUKK, OBNaJeHNe YMEHUAMU 0OBACHATL (PU3NUECKUe ABEHUS,
NPYMEHAA NOMTYYEeHHbIE 3HaHMA, pellaTb 3ajaqun, B TOM YMC/Ie KaYeCTBEHHbIE N 3KCNEePUMEHTa/IbHbIE.

MpuHUMNMaNbLHO AesaTeNbHOCTHBIA XapakTep fAaHHOro pasfena peanusyeTtcs 3a CYET TOro, 4To
o6yyatoLLmecs BbIMOMHAOT 3afaHns, B KOTOPbLIX UM NpeanaraeTcs:

Ha OCHOBEe MOJIyYeHHbIX 3HAHUI pacrno3HaBaTb U HAYYHO 0OBACHATL (U3NYECKUE ABMIEHUA B
OKpY>KaloLLleld npupoje 1 NoBCeLHEBHOM XU3HMU;

MCMO0/b30BaTh HayuHble METOAb! UCCNeL0BaHNUsA PUINYECKUX SBIEHWIA, B TOM YMC/e 419 NPOBEPKU
rMnoTes N NoayyYeHNs TEOPETUYECKNX BbIBOAOB;
06BACHATL Hay4Hble OCHOBbI Hanb0/1ee BaXKHbIX AOCTUXEHWU COBPEMEHHbLIX TEXHONOMMNIA, Hanpumep,
MPaKTUYECKOr0 NCMO/b30BaHNS Pa3INYHbIX MCTOYHUKOB 3HEPTMU HA OCHOBE 3aKOHa MpeBpaLleHns u
COXPaHEHNs BCEX M3BECTHbIX BUAOB 3HEPTUM.

NMNAHUNPYEMBIE PE3YJIbTATbI OCBOEHUA NMPOIMPAMMBI MO ®N3NKE HA YPOBHE
OCHOBHOI'O OBLEIO OBEPA30OBAHNA

M3yyeHne GpU3nMKM Ha ypoBHE OCHOBHOIO 00LLero 06pa3oBaHNA Harnpae/ieHo Ha JOCTUXKEHME
NMYHOCTHbIX, MeTanpeAMeTHbIX 1 NPeAMETHbIX 06pa3oBaTe/bHbIX Pe3y/bTaToB.

B pe3ynbTate n3yyeHms UMK Ha YPOBHE OCHOBHOIO 06LLero 06pa3oBaHus y 0by4datoLlerocs
6yoyT chOopMMpPOBaHbI CefytoLLe TMYHOCTHbIE pe3y/ibTaTkl B YacTU:
1) naTpUOTUYECKOro BOCMUTaHUSA:
- NPOsIB/IEHME UHTEPeca K NCTOPUN Y COBPEMEHHOMY COCTOSIHUIO POCCUIACKON (DM3NUECKON HayKu;
- LLeHHOCTHOE OTHOLUEHNE K LOCTUKEHNAM POCCUIACKNX YUEHbIX-(DM3NKOB;
2) rpaXaHcKoro 1 gyxoBHO-HPaBCTBEHHOI0 BOCANTAHMS:
- TOTOBHOCTb K aKTUBHOMY Y4acCTuIO B 00CYX/EHNMW 06LLECTBEHHO 3HAUYMMbIX U 3TUYECKNX NPOG/IEM,
CBSI3aHHbIX C MPAKTUYECKUM MPUMEHEHUEM AOCTUXEHUIA (PU3NKY;
- 0CO3HaHWe BaXKHOCTW MOPasbHO-3TUYECKMUX MPUHLMNOB B AeATENIbHOCTU YUYEHOrO;
3) 3CTEeTUYECKOr0 BOCMUTAHUS:
- BOCNPUATHE 3CTETUYECKNX KAYeCTB (hM3NYECKOA HayKun: eé rapMOHUYHOr0 NOCTPOEHMS, CTPOrocTy,
TOYHOCTU, NAKOHUYHOCTY;
4) LEHHOCTWN Hay4HOro MO3HaHWS:
- 0CO3HaHWe LeHHOCTM (IU3NYECKOIN HAYKM KaK MOLLLHOIO MHCTPYMEHTAa NMO3HAHWSA MMpPa, OCHOBBI
Pa3BUTUSA TEXHONOMNIA, BaXKHELLIEN COCTABNAIOLWEN KYNbTYpPbI;
- pa3BuTHEe Hay4Hol Nt0603HATENLHOCTU, NHTEPECA K UCCNeA0BaTeIbCKON AesATeNbHOCTH;
5) dhopMmnpoBaHUA KynbTypbl 340POBbS M 3MOLMOHA/IbHOIO 61aronony4vms:
- 0CO3HaHWe LIeHHOCTM 6e30MacHOro 06pasa Xn3HyU B COBPEMEHHOM TEXHO/IOTUYECKOM MUpPE, BaXKHOCTU
npasua 6e30MacHOro NoBefeHNa Ha TPaHCNOPTe, Ha AOPOorax, C 3NEKTPUYECKUM U TEMNI0BbLIM
060pyf0BaHMEM B AOMALLIHWX YCNOBUSAX;
- C(hOPMUPOBAHHOCTb HaBblKa penekcun, NpU3HaHWe CBOEro Npaea Ha OLWKNOKY 1 TaKoro Xe npasay
[pYyroro 4esnoBeka,;
6) TPY40BOro BOCMUTAHMSA:
- aKTVMBHOE Y4acTue B PeLeHMN NpaKTUYeCKnX 3ajay (B paMKax CemMbi, 06pa3oBaTenbHON opraHusaumm,
ropofa, Kpas) TeXHONOrMYECKOW 1 COLManbHON HanpaBneHHOCTU, TPEBYIOLKX B TOM Yucie v
(hM3NYECKUX 3HAHWIA;
- MHTepec K NPakTUYeCKOMY M3y4YeHUto Npodeccuii, cBA3aHHbIX C PU3NKOINA;



7) 3KO/I0rMYeCKOro BoCNNTaHUS:

- OpMeHTaUMS Ha NPUMEHEHNE (U3NYECKUX 3HAHWIA ANS PELLIEHMS 3a4a4 B 06/1aCTW OKpYXKatoLLeli cpeabl,
NMaHUPOBAHWUA MOCTYMKOB U OLEHKM UX BO3MOXXHbIX NOCNEACTBUIA AN OKPYXKatoLLen cpedpl;

- 0CO3HaHMe rnobanbHOro XxapakTepa 3KON0rMYecKMX Npobaem 1 NyTen nx pewleHus;

8) aganTauumn K U3MeHSIOLWMMCS YC/I0BUSIM COLMaNiIbHOW M NPUPOAHON Cpeabl:

- NOTPe6HOCTbL BO B3aUMOAEACTBMMN NP BbIMOMHEHUN UCCEA0BaHWIA N MPOEKTOB (HM3NYECKON
HanpaBNeHHOCTMW, OTKPLITOCTb OMbITY U 3HAHWAM APYTUX;

- NMOBBbILLIEHNE YPOBHS CBOE/ KOMMETEHTHOCTY Yepe3 MPaKTUYECKYHO AeATe/IbHOCTb;

- NOTPe6HOCTL B (POPMMPOBAHMMN HOBbIX 3HaHWA, B TOM Yncne POPMYNMpPoBaTh MAEWN, MOHATUS, TUNOTE3bI
0 PU3MYECKMX 06bEKTAX W ABNEHUSAX;

- 0CO3HaHue AetUMTOB COBCTBEHHbIX 3HAHWI U KOMNETEHTHOCTEW B 061aCTV PU3NKU;

- NJ1aHNPOBaHWE CBOEr0 Pa3BUTMS B NPMOBPETEHNMN HOBbIX (PU3NYECKNX 3HAHUIA;

- CTPEM/IEHME aHaNN3MPOBaTb U BbISBAATL B3aMOCBS3M NPUPOAbI, 06LLLECTBA U 3KOHOMUKK, B TOM YMC/e
C UCMONb30BaHMEM (PU3NYECKMX 3HAHWIA;

- OLIEHKa CBOUX [IEMCTBUI C YY4ETOM BAINSHUSA HA OKPYXKAKOLLLYHO CPeAy, BO3MOXHbIX FN06abHbIX
nocneacTBUiA.

METAMNMPEOAMETHBLIE PE3YJIbTATDI

B pe3ynbTaTe 0CBOEHUS MPOrpaMmbl Mo U3nKe Ha YPOBHE OCHOBHOMO 06Liero o6pasoBaHus y
obyuatoLlerocs 6ynyT chopMupoBaHbl MeTanpegMeTHbIe pesybTaTbl, BK/OYalOLWMe N03HaBaTe/lbHble
YHUBepCa/bHble YUYebHble feiACTBUS, KOMMYHUKAaTUBHbIE YHUBEPCA/bHbIE YUeOHbIe AeCTBMS,
perynsTuBHble YHUBEpPCa/lbHble YYeOHble AeCTBMS.

NMosHaBaTeNnbHbIe YHUBepCabHbIe y‘-I66HbIe AEIZCTBMH

BasoBble nornyeckue JeMcTBISA:

BbISIBNSATb U XapaKTepn30BaTh CYLLECTBEHHbIE NPU3HAKN 06LEKTOB (SBNEHUI);

yCTaHaB/MBaTb CYLLECTBEHHbIA NPU3HAK KnacCcurKauum, 0CHOBaHUA 41 0606LLEHUS U CPaBHEHUS;
BbISIBNATL 3aKOHOMEPHOCTU U NPOTMBOPEUNs B paccMaTprBaeMbiX PakTax, JaHHbIX U HabnogeHnsX,
OTHOCALLMXCA K (PU3NYECKUM SBNIEHUSAM;

BbISIBNATL MPUYMHHO-CNIEACTBEHHbIE CBA3M NPU N3YYeHUN (HDU3NUECKUX SBMEHWIA U MPOLLECCOB, AeNaTb
BbIBOAbI C MCNO/Ib30BaHMEM [eAYKTUBHbIX U MHAYKTUBHbIX YMO3aKIOYeHWI, BbIABUIaTb TMNoOTe3bl 0
B3aMMOCBA3SAX (DU3NYECKUX BENNYH;

CamMOoCTOATE/IbHO BbIOMPaTL CNOCO6 peLleHns yyebHOW pusnyeckoit 3afadum (CpaBHeHNE HECKOSIbKUX
BapUaHTOB peLLeHusl, BbI6op Hanbonee NOAXOAALLEro C Y4ETOM CaMOCTONATE/IbHO BblAENEHHbIX
KpuTepues).

BasoBble nccnegoBaTesibCKue feNcTBUSA:

MCNO/b30BaTh BOMPOChI KaK UCCMeA0BaTENbCKNIA NHCTPYMEHT MO3HAHWS;

NPOBOAUTL MO CAMOCTOATENbHO COCTABEHHOMY M1aHy ONbIT, HEC/OXHbIA (PU3NYECKNI IKCNEPUMEHT,
Hebo/bLIOE NCCneaoBaHNe (U3NYECKOTO ABNEHMS;

OLeHMBaTh Ha NPUMEHUMOCTb U JOCTOBEPHOCTb UHAOPMALMIO, NOMYYEHHYIO B X0 UCCNe[0BaHUA UK
3KCMNepPUMEHTA;

CamMoCTOATE/IbHO (hOPMYNNPOBaTL 0606LEHNA 1 BbIBOAbLI MO pe3ynbTaTaM NpoBeAéHHOro HabnaeHus,
onbITa, UCCNefoBaHuUs;

MPOrHO31poBaTh BO3MOXHOE AanbHelllee pa3BuTre PU3NYECKNX NPOLLECCOB, a TaKkXKe BblABMIaThb
NpeLnonoXeHNs 06 UX Pa3BUTUN B HOBbIX YC/TOBUSAX N KOHTEKCTaX.

Pa6oTa ¢ nHopmauueii:

NPUMEHSATb pa3/InUHble METO/bl, UHCTPYMEHTbI ¥ 3arpockl Npy NOUCKe U 0TOOpE MHGOpMaLMK Unu
[aHHbIX C YYETOM NPeSsIoKeHHOW Y4eOHOR (hM3MUeCKoin 3atauu;

aHann3npoBaTb, CUCTEMATU3NPOBATL M MHTEPNPETUPOBATb MH(OPMALMIO Pa3NYHbIX BUA0B 1 OpM
npeLcTaB/eHus;

CamMOoCTOATE/IbHO BbIGUPaTL ONTUMASLHYIO (hopMy NpeacTaBneHns UHPopMaL MM U UNKCTPUPOBATb
pellaeMble 33241 HECNOXKHBIMU CXeMaMK, Auarpammamu, UHOW rpatiMKoim n nx KOMGUHaLUAMN.
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KOMMYHUMKaTMBHbIE YHUBEPCA/IbHbIE YYeOHbIe eACTBUSA:

B X0Ze 06CyxeHns yyebHOro Matepuana, pesynbTaTos 1a6opaTopHbIX paboT U NPOEKTOB 3ajaBaTb
BOMPOCHI MO CYLLECTBY 06CY)XXAaeMOW TeMbl U BbICKa3blBaTb MAEW, HALE/IEHHbIE Ha PeLleHre 3afaun 1
nofaep>kaHuie 6naroxenaTenbHOCTH 06LLEHNS;

COMOCTaBAATb CBOU CYXXAEHUS C CY>KAEHUAMU APYTUX YYACTHUKOB Manora, 06HapyXXuneaTb pasnimumve u
CXOACTBO MO3NLMIA;

BbIpaXKaTb CBOK TOUKY 3PEHMUS B YCTHbIX Y MUCbMEHHBIX TEKCTAX;

ny6/IMYHO NPeACTaBAATb Pe3y/bTaThbl BbIMOSHEHHOIO (DM3MYECKOro onbiTa (3KCNePUMEHTa,
nccnegoBaHns, NPoeKTa);

NOHUMATb U UCMNO/b30BaTh NPEMMYLLECTBA KOMAHAHOW 1 MHAVBUAYaNbHOW paboThl NPy peLleHnn
KOHKPETHOM (hn3nyeckoi npobnemsl;

NPUHMMATb Le/IM COBMECTHOW AeATeNbHOCTM, OPraHn30BbIBaTh AEACTBUSA NO €8 JOCTUXEHUIO:
pacnpegensitb pPonun, 06Cy»AaTb MPOLLECCHl U pe3ynbTaTbl COBMECTHON paboTbl, 0606LLaTh MHEHMS
HECKOMbKUX N0aei;

BbIMO/IHATL CBOK YacTb paboThl, JOCTUIas Ka4eCTBEHHOMO pe3y/ibTaTa Mo CBOEMY HarpaB/eHUIo 1
KOOPAVHUPYS CBOW AEACTBUS C APYTMMU YIeHaMW KOMaHAbI;

OLeHMBATb Ka4yeCTBO CBOEr0 BK/aja B 06LMIA NPOAYKT MO KPUTEPUSAM, CaMOCTOSATENIbHO
chopMynMpPOBaHHbLIM YUYaCTHUKaMM B3aMOLEACTBIS.

PerynaTuBHbIe YyHUBEPCasIbHble YUYebHble AeHCTBMA

CamoopraHusayums:

BbISIBNATL NMPOG/EMbI B XKU3HEHHbIX U YUYEOHbIX CUTYauusaX, TPeOYOLNX A1 PELLIEHUs (PU3NYECKNX
3HaHWI;

OPWMEHTUPOBATLCA B PA3/IMYHbLIX NOAX0AAX MPUHATUS pelleHnli (MHAMBUAYaNbHOE, MPUHATME pelleHns B
rpynne, NPUHSATHE PELLEHNIA rpynnown);

CamMOCTOATE/IbHO COCTaB/IATL aITOPUTM PeLLeHns (PM3NUECKOn 3afa4mn UK nnaHa uccnefoBaHus ¢
YUETOM MMEHOLLMXCSA PECYPCOB U COBCTBEHHBLIX BO3MOXHOCTE, apryMeHTMPOBaTh Npejanaraemble
BapMaHTbl PELLEHWIA;

fenatb BbI6Op 1 6paTb OTBETCTBEHHOCTb 3a PELLEHMUE.

CaMOKOHTPO/1b, SMOUMOHANIbHbIA MHTEEKT:

[aBaTb afleKBaTHYHO OLEHKY CUTyaluu 1 npegnarate naaH eé n3MeHeHus;

00BACHATL NPUYUMHBI AOCTUKEHUA (HELOCTUKEHNS) Pe3y/bTaTOB AeATENbHOCTY, AaBaTb OLEHKY
NPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B feATE/IbHOCTb (B TOM YMC/E B XOZ, BbIMOHEHMS (DM3NYECKOr0 UCCNEA0BaHNS UK
MpoeKTa) Ha OCHOBE HOBbIX 06CTOATENLCTB, U3MEHMBLLMNXCA CUTYaLUiA, YCTAHOB/IEHHbIX OLIMGOK,
BO3HUKLUWX TPYAHOCTENA;

OLeHMBaTL COOTBETCTBME pe3y/bTaTa Lienn N YCOBUAM;

CTaBWUTbL cebs Ha MeCTO APYroro YesioBeKa B X0fe Cnopa 1am AUCKYCCUM Ha Hay4HYO TeMy, NOHUMATb
MOTWBbI, HAMEPEHUS ¥ NOTWUKY APYroro;

Np13HaBaTb CBOE NPaBO Ha OLUMOKY NpuW pelleHnn PU3NYecKnx 3afayd Uan B yTBEPXKAEHNAX Ha HaYUHble
TeMbl 1 Takoe e MpaBo APyroro.

MPEAMETHbIE PE3YJ/IbTATDI

K KOHUYy 06y4yeHus B 7 Kiacce NpeaMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE AO/MKHbI OTPaXaTb
ChOPMUPOBAHHOCTb Y 06YYatOLLMXCA YMEHWIA:
MCMO/b30BaTh NOHATUSA: (DM3NYECKME U XUMUYECKUe ABNIEHNSA, HabBNOLeHNE, SKCNEPUMEHT, MOLENb,
rmnoTesa, eAnHNLbI PU3NYECKNX BETMYMH, aTOM, MOJIEKY/a, arperaTHble COCTOSIHNSA BellecTBa (TBEpAOe,
XWUiKoe, ra3oobpasHoe), MexaHUUYeCKoe ABUXeHNe (paBHOMEPHOE, HEPaBHOMEPHOE, NPSIMO/IMHEIHOE),
TPaeKTopus, paBHOAENCTBYOLWAs cuna, Agethopmauua (ynpyras, nnactmyeckas), HeBeCOMOCTb,
coobLaroLmecs cocyabl;
pasnuuath ABNeHUs (aUPPY3uns, TeENIOBOE ABUXKEHME YaCTUL, BELLECTBa, PaBHOMEPHOE [BUXKEHUE,
HepaBHOMEPHOE [BMXEHUWe, NHEPLWS, B3auMOLeCTBUe Tes, paBHOBECWE TBEPABIX TeN C 3aKPenNEHHOIA
OCbl0 BpalleHus, nepefaya AaBfeHns TBEPALIMU TeNaMu, XXULKOCTAMU U razaMu, aTMocqepHoe



[aBneHne, nnasaHwe Tes, NpeBpaLeHns MexaHMYecKom 3HePrnm) No ONUCaHNIO NX XapaKTepPHbIX
CBOICTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHIOLLMX AaHHOE (DM3NYECKOE SBNEHUE,;

pacrnosHaBaTb MPOSIB/IEHNE U3YUYEHHbIX PU3NYECKMX SBMEHUI B OKPY>KatoLLeM MUPE, B TOM yucne
(hm3nyeckre SBNEHNUS B MPUPOLE: NPUMEepPbI ABUXKEHUS C Pa3TUYHBIMU CKOPOCTAMU B XXUBOWN U HEXMBOIA
npupoge, fencTBMe CU/bl TPEHUA B MPUPOLE U TEXHUKE, BMAHME aTMOCHEPHOro faBfeHUs Ha XXUBOI
OpraHv3M, naasaHue pblb, pbluary B Tefle YeI0BEKa, MpY 3TOM MEPeBOANTL NPaKTUYECKYIO 3a4advy B
y4ebHYH0, BbIENATb CYLLECTBEHHbIE CBONCTBA (MPU3HAKN) PUNYECKNX SBEHWIA;

ONUCbIBaTb M3YYeHHbIe CBOMCTBA Te U (DM3MUECKMe ABEHNS, UCMOMb3Ya (U3NYECKMe BENNUYUHBI (Macca,
006bEM, NAIOTHOCTL BELLECTBa, BPeMS, NYTb, CKOPOCTb, CPEAHAS CKOPOCTb, CUna ynpyroctu, cuna
TSXKECTW, BEC Tena, cuna TpeHus, faBneHve (TBEPLOro Tena, XUAKOCTH, rasa), BbITaIKMBaKOLWas cua,
MexaHu4yeckas paboTta, MOLYHOCTb, NIEYO CUJIbl, MOMEHT CU/bI, KOS((ULIMEHT NOE3HOIO AeACTBMS
MeXaHW3MOB, KMHETUYECKas U NOTeHUMaNbHas sHeprus), Npyu onNucaHUy NpaBUAbHO TPaKTOBaTb
(hM3MYECKUIA CMBIC/T MCMOJTb3YEMbIX BE/IMUMH, X 0603HAUEHNS W efUHMNLbI (DN3NYECKUX BENUYVH,
HaxoanTb OpPMYy/bl, CBA3bIBAIOLLME AaHHYHO (DM3NYECKYHO BEMUYUHY C APYTMMUW BEIMYUHAMU, CTPOUTb
rpatKn U3yUYeHHbIX 3aBUCUMOCTEN (PU3NYECKNX BENINUNH;

XapaKTepn30BaTb CBONCTBA Tef, (hM3NYECKME ABMEHNS N NPOLECCHI, MCMOb3YA NPaBU/Ia CAOXKEHNS CUN
(BAONb 0AHON NpsiMOIA), 3aKOH MyKa, 3aKoH MNMackans, 3akoH Apxumefa, NpaBuI0 paBHOBECUS pblyara
(6110Ka), «30/10TOE NPaBUI0» MEXaAHUKW, 3aKOH COXPaHEHUS MEXaHUYECKOW SHepruu, nNpun aToM Aaeatb
C/TIOBECHYHO (hOPMY/IMPOBKY 3aKOHA W 3amnCbiBaTb €r0 MaTeEMAaTUYECKOE BbIPaXKEHUE;

06BACHATL (DM3MYUECKME ABEHUS, MPOLIECCHI U CBOCTBA T/, B TOM YNC/E U B KOHTEKCTE CUTYyaLUmit
NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISBAATb NPUUNHHO-CNEACTBEHHbIE CBA3U, CTPOUTb
06bACHeHMe 13 1-2 NOrnYecKnX LWaroB ¢ ONOpoi Ha 1-2 n3y4eHHbIX CBOMCTBA (PU3NUECKNX SBNEHNUIA,
(hM3MYECKUX 3aKOHA NN 3aKOHOMEPHOCTMU;

pelaTb pacyéTHble 3afa4un B 1-2 AelCTBMS, UCMONb3YS 3aKOHbI 1 (DOPMY/ibl, CBA3bIBAIOLLME (U3NYECKME
Be/IMYMHBI: Ha OCHOBE aHann3a yc/oBMA 3afa4um 3anuncbiBaTb KPaTKoe YC/oBKe, NOACTaBNATL PU3NYecKue
BE/IMYUHBI B POPMY/Ibl 1 MPOBOANTL PacyETbl, HAXOAUTL CNPABOYHbIE AaHHbLIE, HEOOXOAUMbIE ANs
peLueHuns 3afay, OLEeHNBaTb PeasIMCTUYHOCTb MOAYUYEHHON (DU3NYECKON BENNYNHDI;

pacrnosHaBaTb MPO6AeMbl, KOTOPbIE MOXHO PELUMTb MPU MOMOLLM (PU3NYECKUX METOALOB, B OMMCAHWK
NCcCnefoBaHNs BbleNsaTb NPOBepsSeMoe NpeanonoxerHne (rMNoTesy), pasnyatb U MHTEPNPeTMPOBaTh
NOMYYEHHbIV pe3ynbTar, HaX0AMTb OLWNOKM B X0fe ONbITa, AenaTb BbIBOAbI MO ero pesynbTaTam;
NPOBOAUTL OMbIThbl MO HABMKOAEHMIO (DM3NYECKNX ABMEHUIA MK (DU3NYECKNX CBOWCTB Ten:
(hopMynmpoBaTb NpoBepsieMble NPeAMNONOXKEHUS, COOMPaTh YCTAHOBKY U3 NPeA/I0XKEHHOT0
060pyf0BaHus, 3anucbiBaTh X0f OMnbiTa U HOPMY/IMPOBATh BbIBOAbI;

BbIMOHATL NPAMblE N3MEPEHNS PACCTOAHMSA, BPEMEHM, MaccChl Tena, 06bEMa, CUMbI U TEMMEPaTypbl ¢
MCMNONb30BAHNEM aHaNOr0BbIX 1 LU(POBbIX MPUOOPOB, 3aNnChbiBaTh NMOKa3aHWs NPMOOPOB C YUYETOM
3a[]aHHO abCO/MOTHOI MOrPeLHOCTN U3MEPEHMWIA;

NPOBOAUTL MUCCeA0BaHNe 3aBUCUMOCTIN OHON (hM3NYECKON BEIMUMHBI OT APYrOi C UCNO/b30BaHMEM
NPAMbIX U3MEPEHUI (3aBUCUMOCTY NYTU PABHOMEPHO ABWKYLLEroca Tena OT BPEMEHU ABUXEHUS Tena,
CUNbI TPEHUSA CKOMbXEHWA OT Beca Tefa, KadyecTsa 06paboTKM NOBEPXHOCTEN Ten 1 HE3aBUCUMOCTM CUSbI
TpeHus OT NNoLaimM CONMPUKOCHOBEHWS TeN, CUJibl YNPYTOCTU OT YAJIMHEHUA NPY>KUHBI, BbITANKMBAOLLEN
CWAbl OT 06bEMA NOrPYXXEHHOM YacTy Tena 1 OT MAOTHOCTM XUAKOCTU, eé He3aBUCMMOCTM OT MAIOTHOCTU
Tena, OT rNy6uHbl, HA KOTOPYIO MOTPYXXeHOo Teso, YCN0BUIA NnaBaHWs Ten, YCNOBWIA paBHOBECUS pblyara u
6/10K0B), y4acTBOBaTb B NJaHWPOBaHUN y4eBHOr0 UccnenoBaHns, cobnpaTb YCTaHOBKY W BbIMOMHATb
M3MepPeHNsl, cneays NpPeLoKeHHOMY NnaHy, (UKCUPOBaTb Pe3ynbTaTbl MOMYYEHHOI 3aBUCUMOCTH
(hM3MYECKMX BEIMYMH B BUAE NPeAN0XEHHbIX Tabauy, v rpaykoB, fenatb BbIBOAbI MO pe3ynbTaTtam
nccnefoBaHus;

NPOBOAUTL KOCBEHHbIE U3MEPEHUSA (HM3NYECKUX BEMUYNH (MNOTHOCTb BELLLECTBA XXUAKOCTU U TBEPAOro
Tena, cuna TPEHUS CKOJMbXEHUSA, AaBNeHre BO34yXa, BblTa/IKMBaKOLWas cuna, AeicTByowWwas Ha
NOrpy>X&HHOE B XXMAKOCTb Te/I0, KOAPPULMEHT NOME3HOTO AENCTBUSA MPOCTbIX MEXaHU3MOB), Cleays
NpeanoXeHHON MHCTPYKLUUN: NPY BbINOJHEHUN U3MEPEHUNIA COBMPaThL 3KCNEepUMEHTaNbHYIO YCTaHOBKY U
BbIUMC/IATL 3HAYEHWE NCKOMOW BENUUHBI;

cobntogatb npasuna TeEXHWKK 6e30NacHOCTK Npu paboTe ¢ nabopaTopHbLIM 060PYA0BaHNEM;

YyKa3blBaTb NPUHLUUMBI AeACTBUA NPUOBOPOB Y TEXHUYECKUX YCTPONCTB: BECbI, TEPMOMETP, AMHAMOMETD,
coobLaroLmecs cocyabl, 6apoMeTp, pblyar, NOABVXHbIVA N HEMOABUXXHBIA 610K, HAKNOHHAs NIOCKOCTb;
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XapaKTepn30BaTh NPUHLMMNbI AeACTBUA U3YUYEHHbLIX MPUOBOPOB N TEXHUYECKNX YCTPOUCTB C OMOPOI Ha X
onucaHusa (B TOM yncne: NOAWUNHUKA, YCTPOMCTBO BOAOMNPOBOAA, NMAPaBNNYECKMIA Npecc, MaHOMET,
BbICOTOMEP, MOPLUHEBOI HAcOC, apeoMEeTP), UCMO/b3YS 3HAHUA O CBOMCTBAX (PU3NUECKNX ABMEHUIA 1
Heo6xoauMble (hM3nMYecKre 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOANTL NPUMEPbI (HAX0AUTL MH(OPMALMIO 0 MPUMepax) MNPaKTUYECKOro MCMOb30BaHMS
(hM3MYEeCKUX 3HAHWUIA B MOBCEAHEBHOI XWN3HN 415 06ecneyeHns 6e30NacHOCTH NPy 06paLLEHNN C
npmbopaMy U TEXHUYECKUMU YCTPONCTBAMM, COXPaHEHUS 3L0POBbSA 1 COOMOAEHUS HOPM
3KOMOrMYeCKOro rnoBefieHns B OKpYXatoLLeld cpese;
OCYLLECTBNATL OTOOP MCTOYHUKOB MH(OPMaLMK B VIHTEPHETE B COOTBETCTBUM C 33flaHHbIM NMOWUCKOBbLIM
3anpocoM, Ha OCHOBE UMEIOLLMXCS 3HAHUIA 1 NYTEM CpaBHEHWS Pa3INYHbIX UCTOYHVKOB BbIAENATh
MHOpPMaLMI0, KOTopas ABASETCA NPOTUBOPEYMBOL UM MOXET BblTb HEAOCTOBEPHOIA;
MCMO0/b30BaTb NPW BbIMOMHEHUN YYeOHbIX 3aaHUIn HAYYHO-NONYNAPHYIO MTepaTypy PU3nyecKoro
CofepXXaHusi, crnpaBoYHble MaTepuanbl, pecypcbl ceTn HTepHeT, BNageTb Npuémammn KOHCNeKTUpPOoBaHWS
TeKCTa, Npeobpa3oBaHns MH(OPMALUK U3 OLHOI 3HAKOBOW CUCTEMbI B APYrYHO;
co34aBaTb COOCTBEHHbIE KPaTKWe MUCbMEHHbIE 1 YCTHbIe COOOLLEHMA Ha OCHOBE 2-3 NCTOYHWKOB
NH(opMaL MM GrU3NMYECKOro cogepXkaHus, B TOM Yncie Ny6/MyYHO genatb KpaTkne coobLweHmns o
pe3ynbTaTax MPOeKTOB UM YYeBHbIX UCCef0BaHWNIA, NPV 3TOM FPaMOTHO MCNO/b30BaTb U3YUYEHHbII
MOHATWIHBIA annapaT Kypca (u3vku, CONPOBOXAaTb BbICTYMAEHWe Npe3eHTaLnel;
NPy BbINOSIHEHUW Y4ebHbIX MPOEKTOB U UCCNe0BaHUiA pacnpefensaTb 0653aHHOCTM B rpynne B
COOTBETCTBMM C NOCTaB/IEHHbIMMW 33fla4aMu, CNeAnTh 3a BbINOSIHEHMEM MNJiaHa feCcTBWIA, afeKBaTHO
OLeHMBaTb COOGCTBEHHbIV BKNaj B AeATe/IbHOCTb FPYMMbl, BbICTPauBaTbh KOMMYHWUKATUBHOE
B3aMMOJeCTBME, YUUTLIBAA MHEHME OKPYXXatoLunX.

K KoHUy 06y4yeHns B 8 Kiiacce NpeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JO/MKHBI OTPaXKaTb
ChOPMUPOBAHHOCTb Y 06YYalOLLMXCA YMEHWIA:
MCNOMb30BaTh MOHATUSA: Macca U pa3mMepbl MOSIEKY/, TEMIOBOE ABVXXEHME aTOMOB U MOJEKY/,
arperatHble COCTOSIHWS BELLECTBA, KPUCTa/IMUECKNE N aMOP(HbIE TeNa, HACbILEHHbI U HEHACLILLEHHBbI
nap, BNaXHOCTb BO3AyXa, TemMnepaTypa, BHYTPEHHAS SHeprus, TenI0BOM ABUraTeNb, 31EMEHTaPHbI
3MEKTPUYECKUNIA 3apaf, 3NeKTPUYECKOe Nose, MPOBOAHWUKN W AUSNEKTPUKK, MOCTOSHHBIA 3M1eKTPUYECKUiA
TOK, MarHUTHOe Morne;
pasnunuatb sBNeHMS (TEMNIOBOE pPacLUMPEHKe 1 cxaTue, Tenaonepefaya, TeNa0BOe paBHOBECKE,
CMauvBaHue, KanuanspHble SBAEHNUS, NCNapeHne, KOHAeHCaLUWs, NiaBfeHme, KpucTanimsauns
(oTBEpAeBaHUe), KuneHve, Tennonepegada (TeNN0MNPOBOAHOCTbL, KOHBEKUWSA, U3yUEHWE), 3NeKTpU3aLus
Ten, B3aUMOAEeNCTBME 3apsA0B, AeNCTBMA 3/IEKTPUYECKOr0 TOKa, KOPOTKOe 3aMblKaHUe, B3aMOgelicTBre
MarHwToB, AeNCTBME MarHWTHOIO MOAS Ha NPOBOAHMWK C TOKOM, 31EKTPOMarHUTHas MHAYKLMSA) Mo
OMMWCaHMWI0 UX XapaKTePHbIX CBOMCTB M Ha OCHOBE OMbLITOB, AEMOHCTPUPYIOLLMX AaHHOe (Pr3nyecKoe
SIB/IEHNE;
pacno3sHaBaTb NPOSABAEHNE U3YUEHHbIX (DU3NYECKUX ABMEHWI B OKPYXXKaloLLLeM MUPE, B TOM Yucne
(hm3myeckne SBAEHUA B MPUPOAE: NMOBEPXHOCTHOE HATSXKEHUE N KanUAAApHbIE SBAEHUA B NPUPOAE,
KpucTanbl B Npupoge, manydeHve ConHua, 3amep3aHue BOLOEMOB, MOPCKUe 6pu3bl, 06pa3oBaHue pochl,
TyMaHa, VHesl, CHera, aNeKTPUYecKne SBAeHUS B aTMOCHEpPE, 3NEKTPMYECTBO XIMBbIX OPraHW3MOB,
MarHWTHOe none 3emnwu, Apelic NOMKOCOB, POSib MArHUTHOIO NOASA ANA XU3HU Ha 3eme, NonspHoe
CUsHUE, MPY 3TOM NEepPeBOAMTL MPaKTUUECKYHO 3afjavy B y4e6HYH0, BblAenATh CYLLEeCTBEHHbIE CBONCTBA
(Mpu3HaKn) U3NYECKNX SBNEHWIA,
OMMWCbIBaTb M3YYeHHbIE CBOWCTBA TeN U (IU3NYECKME ABNIEHNS, UCMONb3YS (DU3UYECKME BENUYUHBI
(TemnepaTypa, BHYTPEHHSSA 3HEPrus, KOAM4YecTBO TENNOThI, YAebHas TenN0EMKOCTb BELLECTBa,
yfenbHas TensnoTa nnasfeHus, yaenbHasa TenaoTa napoobpasoBaHns, yaenbHaa Teniora cropaHms
TONNUBA, KO3APPULMUEHT MNOMIE3HOMO AeNCTBUA TENMOBOA MaLlUMHbI, OTHOCUTENbHAsA BIAXXHOCTbL BO34YyXa,
3MEKTPUYECKUNIA 3apag, cunia TOKa, 3NEKTPUYECKOE HanpsXKeHWe, CONPOTMB/IEHUE MPOBOAHWKA, YAEbHOe
CONPOTMBEHME BELLECTBA, Pab0Ta N MOLLHOCTbL 3EKTPUYECKOrO TOKa), MPU ONUCaHUW NPaBUIbHO
TpakToBaTb PU3NYECKUIA CMbIC/ UCMNOMb3YEMbIX BENUYMH, 0003HAYEHNSA Y eANHULbI PUNYECKUX
BE/IMUYUH, HAX0ANTb (DOPMYIbI, CBSA3bIBAIOLLME JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTMMUW BEIMYMHAMY,
CTPOUTL Fpagiukm N3yUeHHbIX 3aBUCUMOCTEl (DU3NUECKNX BENNYNH;
XapaKTepn30BaTh CBONCTBA TeN, (hM3nMUeCKMe ABIEHUS U NPOLLECChI, UCMO/b3YSA OCHOBHbLIE MOOXEHUS
MOJIEKYNIPHO-KUHETUYECKOW TEOPMM CTPOEHNS BeLLeCTBa, MPUHLMM CYNepno3uLmm nonei (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsaja, 3akoH OMa A1 yyacTka Lenu, 3akoH JpKoyns-
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JleHua, 3aKOH COXpaHeHMs 3Heprmn, Npu 3TOM JaBaTb CI0BECHYHO (DOPMYMPOBKY 3aKOHa W 3amnncbiBaTb
€ro MaTeMaTU4eCKOe BblpaXKeHNE;

06BACHATL (M3MUECKUE NPOLIECCHI U CBOWCTBA Tefl, B TOM YMC/Ee 1 B KOHTEKCTE CUTYaL Wi
NPaKTUKOOPUEHTMPOBAHHOMO XapaKTepa: BbISBSTb MPUUNHHOCIEACTBEHHbIE CBA3W, CTPOUTh
06bACHeHMe 13 1-2 NOrMYecKMX LWaroB ¢ ONOpoi Ha 1-2 n3y4eHHbIX CBOMCTBA (PU3NUYECKNX SBEHNUIA,
(h13NYECKMNX 3aKOHOB M/IM 3aKOHOMEPHOCTEN;

pelwaTtb pacyéTHble 3afa4umn B 2-3 AeACTBUSA, UCMOMb3Ya 3aKOHbI U (hOPMY/Ibl, CBS3bIBaOLLME (U3nYecKue
BE/IMYMHBI: Ha OCHOBE aHann3a yCc/oBMs 3aa4um 3anncbiBaTb KPaTKOe YC/OBUE, BbISBAATL HEAOCTATOK
[aHHbIX ANa pelleHns 3afayun, BolorpaTb 3aKOHbI U (POPMY/bI, HEO6X0AMUMbIE AN1S €€ peLleHus,
NPOBOAUTL PaCcUETbl U CPABHUBATL MOMYYEHHOE 3HAYEHUE (PU3NYECKON BEIMYUHbBI C U3BECTHLIMU
JaHHbIMMK;

pacrnosHaBaTb MPO6eMbl, KOTOPbIE MOXHO PELLMTL NPU MOMOLLU (PU3NYECKUX METOLOB, NCMOSb3Y$
onucaHue UccnefoBaHUs, BblAeNATb NPOBEPSEMOe NPeSMNoNoXKeHNe, OLEHNBaTL NPaBUILHOCTL NOpsaKa
NpoBeAeHUA NCCNeA0BaHMs, feNaTb BbIBOAbI;

NPOBOAUTL ONbIThl N0 HAGNIOAEHUIO (PU3NYECKUX ABIEHNIA UK (DU3NUYECKUX CBOMCTB TeN (KanunnspHble
SIBNIEHMS, 3aBUCMMOCTb AaBfieHNs BO34yXa OT ero 06bLéma, TeMnepatypbl, CKOPOCTM NPOLecca 0CTbIBAHNSA
1 HarpeBaHus Npu n3fy4yeHUn OT LBeTa M3nydaroLein (nornoLaroLeid) NOBEPXHOCTM, CKOPOCTb
ncnapeHns BoAbl OT TEMMEPATYPbI XXMAKOCTU 1 NAoWanmM eé NoBepXHOCTH, 3MEKTPU3aL s TeN 1
B3aMMOLENCTBME 3/IEKTPUYECKNX 3apAL0B, B3aMMOJECTBINE NOCTOSHHbIX MarH1TOB, BU3yann3aLus
MarHWTHbIX No/ell NOCTOAHHbLIX MarHUTOB, AENCTBMA MarHATHOIO MO/S Ha MPOBOAHUK C TOKOM,
CBOICTBa 3MEKTPOMAarH1Ta, CBOWCTBA 3/1eKTPOABMIaTei NOCTOAHHOIO TOKa): POpPMyNnpoBaThb
npoBepsemble NPeLnoNoKeHns, cobuparb YCTaHOBKY M3 NPeAN0XeHHOro 060pyA0BaHNs, ONUCLIBATL XO4,
onbiTa 1 (hOPMYNUPOBaThL BbIBOAbI;

BbIMOHATL NPAMbIE N3MEPEHNS TemMnepaTypbl, OTHOCUTENbHON BAAXXHOCTU BO3AYXa, CW/bI TOKa,
Hanps>XeHWs C NUCMO0JIb30BaHNEM aHaN0r0BbIX NPUOOPOB M AaTUMKOB PU3NYECKUX BENIMUNH, CPaBHUBATb
pe3ynbTaTbl U3MEPEHUIA C YY4ETOM 3afaHHOIN abCONKOTHOM NOrpPeLLIHOCTH;

NPOBOAUTL MUCC/eA0BaHNe 3aBUCUMOCTIN OHON (hU3NYECKON BEIMUMHBI OT APYrOi C UCNO/b30BaHWEM
NPSAMBIX M3MepeHuii (3aBUCMMOCTb COMPOTUB/IEHUS MPOBOAHMKA OT €ro A/UHbI, MI0WaAN NONepeyHoro
CeyeHuns 1 yaenbHOro ConpoTUBAEHUS BELLLECTBA NPOBOAHMKA, CUJbl TOKA, UAYLLEr0 Yepe3 NPOBOAHMK,
OT HanpsHKeHMsi Ha NPOBOAHUKE, UCC/Ief0BaHMe NOC/ef0BaTe/IbHOrO U NapaniensHOro COeUHEHR
NPOBOAHMKOB): NMaHMPOBAaTL NCCNef0BaHMe, cCOBUPaTb YCTAaHOBKY U BbINONHATL U3MEPEHUS, Cleays
NpeL0XeHHOMY MAaHy, PUKCMPOBaTh pe3ynbTaTbl NOYYEHHOWR 3aBUCMMOCTY B BUAE Tabnul, n
rpatukoB, AenaTb BbIBOAb! MO pe3ynbTaTtam UCCNefoBaHus;

NPOBOAUTL KOCBEHHbIE U3MEPEHUSA (HU3NYECKUX BENUUYUH (YAEeNbHAsA TeNI0EMKOCTL BeLLECTBa,
CONPOTMBAEHNE NPOBOAHMKA, paboTa N MOLHOCTb 3/1IEKTPMYECKOr0 TOKA): M1aHMpOoBaTh N3MEpeHUs,
cobvpaTb 3KCMEPVMMEHTAMbHYIO YCTaHOBKY, Cliefys MPea/IoKeHHOW MHCTPYKLMMW, U BBIYUCAATL 3HAYEHNE
BE/IMYMHBI;

cobntoaaTb npaBuna TeEXHWKK 6e30NacHOCTX Npu paboTe ¢ NabopaTopHbLIM 060PYA0BaHNEM;
XapaKTepn30BaTh NPUHLMMNbI AeACTBUA U3YUYEHHbLIX MPUOBOPOB N TEXHUYECKNX YCTPOMCTB C OMOPOI Ha X
onucaHus (B TOM Yucne: cucTema OTONEHUA AOMOB, TMIPOMETP, NapoBas TypbuHa, amnepmeTp,
BO/MIbTMETP, CUETUMK 3/IEKTPUYECKOI 3HEPTUM, 3EKTPOOCBETUTE/IbHbIE NPMBOPLI, HarpeBaTe/lbHbIe
3neKkTponpuoéopsl (NpUMepbI), aNeKTpUYecKne nNpefoxXpaHnuTeNn, 3NeKTPOMarHUT, 31eKTPOABUraTeslb
MOCTOSIHHOTO TOKA), MCMOMb3yst 3HAHMSI 0 CBOMCTBAX (hM3NUYECKUX ABMEHUI N HEOOXOAMMbIE (PU3NYECKME
3aKOHOMEPHOCTY;

pacrnosHaBaTb MPOCTbIe TEXHNYECKME YCTPOCTBA N U3MepUTeSibHbIE MPUBOPBI N0 CXemMaM U
CXEMATUYHbIM PUCYHKAM (XKUIKOCTHbIA TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUraTeNb
BHYTPEHHEro cropaHus, 3/eKTPoCKOoM, peocTar), COCTaB/ATbL CXeMbl 3/1EKTPUYECKMX Lienei ¢
nocnefoBate/ibHbIM U napanienbHbIM COeAUHEHNEM 3M1IEMEHTOB, pa3/inyan yCcloBHble 0603HaYeHUs
3/1EMEHTOB 3/IEKTPUYECKMX Lienei;

NPUBOANTL NpUMEPbI (HAXOAUTL MH(OPMALMIO 0 NPUMepax) MNPaKTUYeCKOro MCMOb30BaHMS
(hM3MYeCKUX 3HAHWUIA B MOBCEAHEBHON XWN3HU ANs 0b6ecneyeHnss 6e30MacHOCTM Npu 06paLleHnn ¢
npubopamu 1 TEXHUYECKUMIK YCTPOMCTBaMM, COXPaHEHNS 340POBbA 1 COBAOAEHUA HOPM
3KONOTrMYECKOro MoBefeHNs B OKpYXatoLLeli cpese;
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OCYLLECTBNATL NOUCK MHhOPMALMK (U3NYECKOTO COAEPXKaHuUs B VIHTepHETe, Ha OCHOBE MMEKOLLIMXCA
3HaHWI 1 NYTEM CpaBHEHMWS AONONHUTENbHBIX UCTOUHWUKOB BbIENATL MH(OPMALIMIO, KOTOpas ABNseTCA
NPOTMBOPEUNBOI NN MOXET OblTb HEJOCTOBEPHOIA;
MCNOMb30BaTb MPY BbIMOHEHWUUN YYEOHbIX 3afaHWNIA HayYHO-NONYNAPHYO NTepaTypy (PU3NYecKoro
COAEp>XXaHuWs, CNpPaBOYHbIe MaTepuanbl, pecypcbl ceTu VIHTepHeT, BnageTh NpuémamMn KOHCMEKTMPOBaHMS
TekcTa, NpeobpasoBaHNsa MHDOPMALLMW N3 OLHON 3HAKOBOW CUCTEMbI B APYTYIO;
co3fiaBaTb COBCTBEHHbIE MUCbMEHHbIE N KpaTKMe YCTHble coobLLeHns, 0606LWas nHhopMmaluo 13
HECKO/IbKUX UCTOYHMKOB (DM3MYECKOr0 CofepXXaHus, B TOM umcne ny6anyHo npeacTaBnsTh pesy/bTaTbl
NPOEKTHOW MU NCCNeoBaTeIbCKON AeATeNIbHOCTH, MPU 3TOM FPaMOTHO UCNONb30BaTb U3YUeHHbIN
MOHATWIHBIA annapaT Kypca (u3vKu, CONPOBOXAAaTb BbICTYMIEHWE Npe3eHTaLnel;
MPW BbINOMHEHMW YUe6HbIX MPOEKTOB U UCCNEe[0BaHUA (hM3MUECKX MPOLLECCOB pacnpesensTb
0653aHHOCTU B rpynne B COOTBETCTBUM C NOCTaBMEHHbIMY 3afja4aMu, ClefuTh 3a BbIMOJIHEHWEM MaHa
LenCcTBUIA 1 KOPPEKTUPOBATb €ro, aflekBaTHO OLleHWBATb COOCTBEHHbIW BKa B esTeNlbHOCTb FPpynnbl,
BbICTPaMBaTb KOMMYHUKAaTUBHOE B3aMMO/ENCTBME, NPOSBAAS rOTOBHOCTL paspellarb KOH(INKTLI.

K KoHLy 06y4eHuns B 9 Knacce npegmeTHble pe3yfibTaTbl Ha 6a30BOM YPOBHE AO/MKHbI OTpaXKaTb
ChOPMUPOBAHHOCTb Y 06YYalOLLMXCA YMEHWIA:
MCNO/b30BaTh MOHATUA: CUCTEMA OTCUETA, MaTepuanbHasa TOUKa, TPAeKTOPUSsl, OTHOCUMTENbHOCTb
MEXaHMYeCcKOoro ABMXeHUs, fedopmauusa (ynpyras, niacTuyeckas), TpeHue, LeHTPOCTPEMUTEIbHOE
YCKOpPEHWe, HEBECOMOCTb 1 MEPErpy3Ku, LEHTP TSHXKECTU, abCOMOTHO TBEPLOE TENO, LEHTP TAXKECTU
TBEPAOro Tena, paBHOBECKE, MeXaHUYecKne KonebaHns 1 BOMHbI, 3BYK, MH(PA3BYK U yNbTPasByK,
3M1EKTPOMAarHUTHbIE BOSIHbI, LIKaIa 3N1eKTPOMarHUTHbIX BOJH, CBET, 6/IM30PYKOCTb U AalbHO30PKOCTb,
CMEKTPbI MCNYCKaHUs W NOrnoLeHns, anbha, 6eta- U raMma-u3nyyeHus, U30TOMNbI, SAepHas 3HEPreTUKa;
pasnunuaTtb sBAEeHWS (PaBHOMEPHOE U HepaBHOMEPHOE NPSMO/IMHENHOE ABMXKEHME, PaBHOYCKOPEHHOE
NPSMONINHEHOE ABUKEHNE, CBOOOAHOE NafeHne Tesl, paBHOMEPHOE ABVKEHMWE N0 OKPY>KHOCTH,
B3aMMOJeiCcTBME TeN, peakTUBHOE ABUXKeHWe, KonebaTenbHoe ABMKEHUe (3aTyXaloLme U BbIHYXAEHHbIE
Kone6aHus), pe3oHaHc, BOSIHOBOE [ABUXXEHWE, OTPaXKeHWe 3BYKa, NPSAMONNHENHOe pacnpocTpaHeHwue,
OTPaXXeHWe 1 NpPesioM/IeHne CBETa, NOMIHOE BHYTPEHHee OTpaXKeHue CBETa, PasnoXeHue 6enoro ceeta B
CMEKTP M CNOXEHWE CNEKTPanbHbIX LBETOB, ANCNEpCUs CBeTa, eCTECTBEHHAS PafMOaKTUBHOCTD,
BO3HWKHOBEHWE IMHEAYATOro CNeKTpa U3yyeHuns) No OnmMcaHmio NX XapakTepHbIX CBOWCTB U Ha OCHOBE
ONbITOB, AEMOHCTPUPYHOLLMX AaHHOE (DM3NYECKOE AB/EHNE;
pacrno3HaBaTb MPOSBAEHNE U3YUYEHHbIX PU3NYECKNX SBMEHUI B OKpY>KatoLem Mupe (B TOM uuche
(hm3myeckume ABAEHNSA B NPUPOLe: NPUINBLI U OTNUBLI, ABUXeHUE NnaHeT COMHeYHO CUCTEMBI,
peaKTUBHOE ABWXXEHMWE XXMBbIX OPraHW3MOB, BOCMPUATME 3BYKOB XXWUBOTHLIMU, 3EeM/IETPSICEHUE,
celiCMMYeCKMe BOMHbI, LlyHamu, 3X0, LiBeTa Tea, ONTUYECKMe AIBAEHNS B Npupoge, 61Monoruyeckoe
[elicTBMEe BUAMMOTO, YNbTPanoNeToBOro 1 PEHTTEHOBCKOrO U3MTyYeHU, eCTECTBEHHbII
PaAV0aKTUBHbI/A (DOH, KOCMUYECKME JTyUn, Paan0aKTUBHOE U3/yYeHre NPUPOLHbIX MUHEpanoB, AeAcTBMe
PagnoaKTUBHBIX U3IyUYeHWIA Ha OPraHn3m YesioBeka), Mpu 3TOM NepeBOAUTL NPaKTUYECKYHo 3aady B
yueOHYH0, BblENATb CYLECTBEHHbIE CBOMCTBA (MPU3HAKN) PUNYECKNX SBNEHWIA;
OMMWCbIBaTb M3YYeHHbIE CBOWCTBA TeN U (BM3NYECKME ABIEHUSA, UCMOMb3YS (PU3NYECKUE BENNYMHBI
(cpenHas n MrHOBEHHast CKOPOCTb Tefla Npu HepaBHOMEPHOM ABUXKEHUU, YCKOPEHWE, NepeMeLLeHue,
NyTb, YI/10BasA CKOPOCTb, CUJa TPEHWSA, CMAA YIIPYTOCTMW, CUJTa TSHKECTM, YCKOpPEHWe CBOBOLHOr0 najeHus,
BeC Tena, UMNy/bC Tena, MMNysbC CUbl, MexaHuyeckas paboTa 1 MOLWHOCTb, NOTeHUMaNbHas aHeprus
Tena, NOAHATOro Haf NOBEePXHOCTbLIO 3eMN, MOTEHLMAabHAA SHEPTUA CKATON NPYXUHBI, KUHETUYeCKas
3Heprus, NoaHas MexaHW4eckas 3Heprus, NepUog 1 YyactoTa KonebaHuii, ANNHA BOHbI, TPOMKOCTb 3BYKa
1 BbICOTA TOHA, CKOPOCTb CBETA, NoKasaTe/lb NPefOMAeHNs cpefbl), NPW ONUCaHUN NPaBULHO
TpakToBaTh (PU3NYECKUIA CMBIC/T UCMOb3YEMbIX BEIMUMH, 0603HAYEHNS U eAUHULLBI (PU3NYECKUX
BE/IMUYUNH, HAXOANUTbL DOPMYbI, CBS3bIBAKOLLME AAHHYIO PU3NUECKYIO BENMUYUHY C APYTUMU BEIMUMHAMM,
CTPOUTL FPadiuKm N3YyUEHHbIX 3aBUCMMOCTEN (DM3NYECKNX BESIMUUH;
XapaKTepu30BaTb CBONCTBA Tef, (hM3NYECKMe ABMIEHNS N NPOLECChI, MCMO/b3Ys 3aKOH COXpaHeHus
3Heprum, 3aKoH BCEMUPHOrO TATOTEHWUS, NPUHLUUMN CyNnepno3nLmum cui, NPUHLUN OTHOCUTEIbHOCTY
anunes, 3aKoHbl HbIOTOHA, 3aKOH COXPaHeHUst UMMNY/bCa, 3aKOHbI OTPAXEHUS U MPeIOMNeHNs CBETa,
3aKOHbl COXpaHeHWs 3aps0BOro U MacCOBOFO YMCeN NPU S4epHbIX peakuuax, Npu aToM faBaTb
C/OBECHYH) (hOPMY/IMPOBKY 3aKOHa W 3anmMCbiBaTb €r0 MaTeMaTUUYECKOe BblPaXKEHNE;
06BACHATL (DU3MYECKME MPOLECCHI U CBOMCTBA T/, B TOM YMC/e U B KOHTEKCTE CUTYyaLuid
NPaKTUKOOPUEHTUPOBAHHOI 0 XapaKTepa: BbISBAATb NPUUNHHO-CNEACTBEHHbIE CBA3U, CTPOUTb
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06bACHEHME U3 2-3 NOTMYECKUX LIAroB C OMOPOI Ha 2-3 M3yYeHHbIX CBOWCTBA (hU3NUYECKUX ABNEHUIA,
(hM3MUECKMX 3aKOHOB U/ 3aKOHOMEPHOCTENA;

pelaTb pacyéTHble 3agaun (oOnMparLLmecs Ha CUCTEMY M3 2-3 ypaBHEHUIA), NCNO/b3YS 3aKOHbI U
(hopmy/ibl, CBS3bIBAOLLME (PU3NYECKME BENIMUMHBI: HA OCHOBE aHann3a yc/oBuUa 3a4adun 3anncbiBath
KpaTKoe yCNnoBue, BbIIBNATb HEAOCTAOLME U U36bITOUHbIE JaHHbIe, BbIOMPaTh 3aKOHbI U hOpMYIbl,
Heo6XoAuMble NS PeLLEHUS, NPOBOANTL PACUETbI U OLEHMBATL PeaIMCTUUYHOCTb NOYYEHHOrO 3HaYeHUs
(hM3MYECKO BENNYNHI;

pacno3HaBaTb NPO6/EMbI, KOTOPbIE MOXHO PELUUTL MPY MOMOLLM PU3NYECKUX METOLOB, UCMOSb3YS
onucaHune UCCNefoBaHus, BbIgeNSATL NPOBEPSEMOE MPeLnoNoXKeH e, OLeHNBaTL NPaBULHOCTL NOpsaKa
NpoBefeHNa UCCNejoBaHWS, AenaTb BbIBOAbl, MHTEPNPETUPOBaTL pe3ybTaTbl HAGNOAEHUI U ONbITOB;
NPOBOAWTL OMbITbl NO HAONKOAEHNIO DU3NYECKMX SBNEHUIA NN PUNYECKMX CBOWCTB Ten (M3yyeHune
BTOPOro 3akoHa HblOTOHa, 3aKOHa COXpaHeHWs SHepruu, 3aBUCMMOCTbL Nepuoa KonebaHnin NPY>KMHHOro
MasTHUKA OT MacChl Fpy3a u XXECTKOCTW NPYXXWMHbI U HE3aBUCUMOCTb OT aMNANTYAbl MasibiX KonebaHui,
NPAMOJIMHeIiHOe pacnpoCTpaHeHne CBETa, Pa3foXeHne Genoro CBeTa B CMNEKTP, U3YUYeHUWe CBOWCTB
n306paXkeHns B NIOCKOM 3epKasne 1 CBOWCTB U306paXkeHNs npeAMeTa B cobuparoLLeid nmHse,
HabnfeHNe CANOLWHbLIX Y MHERYATbIX CNEKTPOB U3MTYHEHWS): CAMOCTOATENbHO cOBMpaTh YCTaHOBKY U3
136bITOYHOr0 Habopa 060pyJ0BaHUSA, OMUCLIBATL XO4 OMNbITa U €ro pesynbTarbl, (HOPMYIUPOBaThL
BbIBO/bI;

MPOBOANTL NPY HEOH6XOAMMOCTU CEPUI0 MPSMBIX N3MEPEHWIA, onpeaenss cpefHee 3HaUYeHWe N3MEPSEMOi
Be/IMUMHbI (POKYCHOE pacCcTOsiHNE COBMpatOLLeit TMH3bI), 060CHOBLIBATL BbIGOP cnocoba n3mepeHus
(n3mepuTensHOrO Npubopa);

NPOBOAUTL MUCCeA0BaHUe 3aBUCUMOCTeN PUNYECKMX BETMUNH C UCMOb30BAHUEM NPAMBIX U3MEPEHWIA
(3aBMCMMOCTb NMYTW OT BPEMEHW MPU PaBHOYCKOPEHHOM ABWXEHMM 6e3 HayasibHOM cKopocTy, nepuoja
Kone6aHWii MaTeMaTMYECKOro MasTHUKA OT A/IMHbI HATW, 3aBUCUMOCTU yria OTPaKeHMs cBeTa OT yrnia
nafeHna 1 yrna npenoMiaeHus ot yrna najgeHus): naaHMpoBaTh UccnefoBaHue, CaMOCTOATEIbHO
cobupatb YCTaHOBKY, (OMKCUPOBaTb pPe3y/ibTaThbl MOYYEHHON 3aBUCUMOCTN (HM3NYECKUX BE/IMYUH B BUE
Tabnuy n rpauKos, Aenatb BbIBOAb! MO pe3ynbTaTaM UCC/eL0BaHNS;

NPOBOAUTL KOCBEHHbIE U3MEPEHNS (PU3NUECKUX BEIMUNH (CPefHSAS CKOPOCTb U YCKOPEHME Tena npu
paBHOYCKOPEHHOM [BUXXEHUWN, YCKOPEHNE CBOOOAHOI0 NafeHUs, XXECTKOCTb NPYXUHbI, KOIPHULNEHT
TPEHUS CKOMbXEHUs, MexaHuyeckas paboTta 1 MOLWHOCTb, YacToTa U Nepuos KonebaHuii
MaTeMaTU4YecKoro U NpPy>XMHHOrO MasTHUKOB, ONTUYECKas cuia cobupatoLLeit NNH3bI, Paan0aKTUBHbIN
(hOH): NIaHMPOBATb N3MePeHUs, COBMPaThb IKCNepUMEHTaNbHYHO YCTAHOBKY U BbIMOMHATL U3MEPEHNS,
cnesys NpeasioKeHHOW MHCTPYKLUMMW, BbIYUCAATL 3HAYEHWE BEIMYMHBI Y aHaNN3MPOBaTb MOYYEHHbIe
pe3ynbTaThl C YY4ETOM 3aaHHON NMOrPELLHOCTN N3MEPEHMNIA;

cobnofaTh Npasuna TeEXHUKN 6e30MacHoOCTU Npu paboTe ¢ 1labopaTopHbIM 060PYA0BaHNEM;

pasnnyatb OCHOBHbIE MPWU3HAKMN N3YYEHHBIX (DM3NUYECKUX MOAENeR: MaTepranbHas ToUKa, abCoNTHO
TBEPAOE TeN0, TOYEUHbI UCTOYHUK CBETA, yd, TOHKasA IMH3a, NnaHeTapHas MOAeb aTOMa, HYKIOHHas
MofeNb aTOMHOI0 f4pa;

XapaKTepn30oBaTh NPUHLMMNbI AeACTBUA U3YUEHHbIX MPUOBOPOB N TEXHUYECKNX YCTPOUCTB C OMOPOI Ha X
onucaHua (B TOM yucne: CMAOMETP, AaTUUKN MOMOXEHUSA, PACCTOSHUA U YCKOPEHUS, pakeTa, 3Xo/oT,
04KM, Nepuckon, hoToannapar, ONTUYECKME CBETOBOAbI, CNEKTPOCKOMN, AO3UMETP, Kamepa BuibcoHa),
MCMO/b3ya 3HAHUS O CBOWCTBAX (PU3NYECKMX ABNEHUIA N HEOOXOLUMbIE (DU3NYECKME 3aKOHOMEPHOCTMU;
MCNO/b30BaTh CXEMbl U CXEMATUYHbIE PUCYHKW U3YUEHHBIX TEXHUYECKUX YCTPOWCTB, N3MEPUTENbHbIX
NPUBOPOB 1 TEXHOMOMMYECKUX NPOLLECCOB MPU peLleHnn y4ebHO-NpaKTUYecKnX 3agad, onTUYecKue
CXeMbl 419 NOCTPOEHUS 1306paXKeHW B MIOCKOM 3epKase U cobrpatoLLein NnmH3e;

NPUBOAUTL NpUMepbl (HAXOAUTL UH(POPMALMIO O NPUMepax) NPaKTUYECKOro UCMO/b30BaHUA
(hM3MYeCKUX 3HAHWUIA B MOBCEAHEBHON XWN3HWN ANs 06ecneyeHnss 6e30MacHOCTM Npu 06paLleHnn ¢
npubopamu N TEXHUYECKUMIK YCTPOMCTBAMM, COXPaHEHNS 340POBbA 1 COBAAEHUS HOPM
3KONOrMYECKOro MOBefEeHNS B OKPYXatoLLeli cpese;

OCYLLECTBAATL NOUCK MHHOPMAaLUKN (IU3NYECKOTO COAepXKaHus B VIHTEpHETE, CaMOCTOATE/NLHO
(hopMynupys NOMCKOBLIM 3anpoc, HaXoAWUTb MNyTW OnpeseneHns JOCTOBEPHOCTY NOYYEHHOM
NH(OPMALMM HA OCHOBE NMEIOLLUXCS 3HAHWI U [OMONHUTENbHBIX NCTOYHWUKOB;

MCNOMb30BaTb MPY BbIMOIHEHWUUN YUEOHbIX 3aaHNiA HayYHO-NONYAPHY NTEpaTypy (PU3NYeCKoro
COJepXXaHus, CrpaBoYHble MaTepuasbl, pecypcbl ceTu VIHTEpHET, BNafeTb Npuémammn KOHCNeKTUpoBaHus
TekcTa, Npeobpa3oBaHNsa MHOOPMALLMW N3 OLHON 3HAKOBOW CUCTEMbI B APYTYIO;
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co3/aBaTb COOGCTBEHHbIE MUCbMEHHbIE 1 YCTHbIE COOBLLEHNS HA OCHOBE MH(OPMaLUK U3 HECKONbKIX
NCTOYHMKOB (PU3NYECKOTO COAEePXKaHUs, My6IMYHO MPeACcTaBaAaTb pe3ynbTaTbl MPOEKTHOW MK
nccnefoBaTeNnbCKOM AeATENbHOCTH, NMPU 3TOM FPaMOTHO MCMO/b30BaTh M3YUYeHHbI MOHATUIAHBIA annapaT

“3y4yaemoro pasgena OUsnKM 1 CONPOBOXAATb BLICTYM/EHNE NPe3eHTaLuel ¢ y4eToM 0CO6EHHOCTE
ay/IMTOPUMN CBEPCTHIKOB.
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Neo HavmveHoBaHWe pa3aesioB U TEM
n/n nporpamMmbl

TEMATWYECKOE NMNJTAHNPOBAHWE

Pa3gen 1. ®u3nKa 1 eé posb B NO3HAHNN OKPYXKatoLLEero Mupa

11 ®du3mMKa - HayKa 0 npupose
1.2 dusnyeckme BeMNUYNHBI
1.3 EcTecTBEHHOHAYUHbI MeTO/ NO3HaHKS

WToro no pasgeny

Pasgen 2. lNepBoHaYauibHbIe CBEAEHUA O CTPOEHUN BeLLecTBa

2.1 CTpoeHue BellecTBa

2.2 LBvxeHne n B3anmogeincTeme YacTul,
BeLlecTBa

2.3 ArperatHble COCTOAHUA BeLLEeCTBa

WToro no pasgeny
Paznen 3. [JBMKeHME 1 B3aUMOJEIACTBUE TeN

31 MexaHunyeckoe gBUXKEHME
3.2 WHepuma, macca, NI10THOCTb
33 Cuna. Bugbl cun

WToro no pasgeny
Pasgen 4. [JaBneHne TBEPAbIX TeS, XXMAKOCTEN 1 rasoB

41 [asneHuve. MNepefayva faBneHna TBEPAbIMU
Tenamu, XUAKoCTAMMU 1 rasamu

4.2 JaBneHune Xunakoctu

4.3 ATmOC(epHoe faBneHune

4.4 [LelicTBre XNAKOCTM U rasa Ha NorpyXeHHoe
B HUX Teso

WToro no pasgeny
Pasgen 5. PaboTa 1 MOLLHOCTb. SHeprus

51 PaboTa 1 MOLHOCTb
5.2 [pocTble MexaHU3Mbl
5.3 MexaHn4yeckas sHeprus

WToro no pasgeny
Pe3epBHOe BpemsA
OBLLEE KOMMYECTBO YACOB MO NMPOrPAMME

7 K/TACC
KonnyecTBo YyacoB
Bcero KOHTpO/bHbIE MNpakTnyeckue
paboThbl paboThbl

2

2 1
2 1
6

1

2 1
2

5

3

4 1
14 1 2
21

3

5

6

7 1 3
21

3 1
5 1
4 1 1
12

3
68 3 12

ONeKTPOHHbIE (LUMpoBbIe)
0bpasoBaTe/ibHble pecypebl

Bubnuoteka LIOK 1nw$://T.ccl1$00.rn/7r416194
Bubnuoteka LIOK 1nw$://T.ccl1$00.rn/7r416194
Bubnnoteka LIOK 1nw$://T.cc1$00.rn/7r416194

Bubnnoteka LIOK 1nw$://T.ccl1$00.rn/7r416194
Bubnuoteka LLOK 1nw$://T.cc1$00.rn/7r416194

Bubnuoteka LLOK 1nw$://T.cc1$00.rn/7r416194

Bubnunoteka LLOK 1LL05://1.cc1500.rn/7r416194
Bubnunoteka LLOK 1LL05://1.cc1500.rn/7r416194
Bubnunoteka LLOK 1LL05://1.cc1500.rn/7r416194

Bubnunoteka LLOK 1LL05://1.cc1500.rn/7r416194

bubnmoteka LLOK 1LLI05://1.cc1500.rm/71416194
bubnmoteka LLOK 1LLI05://1.cc1500.rm/7M416194
bubnmoteka LLOK 1LLI05://1.cc1500.rm/71416194

Bbubnmoteka LLOK 1LLI05://1.cc1500.rm/7416194
Bbubnmoteka LLOK 1LLI05://1.cc1500.rm/7416194
Bbubnmoteka LLOK 1LLI05://1.cc1500.rm/7416194
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8 KJTACC

Neo HanmveHoBaHWe pa3aesioB 1 TEM KonunyecTso YyacoB
n/n nporpamMmbI Bcero KOHTpO/bHbIE
paboThbl
Pa3gen 1. Tennosble ABNeHNUSA
11 CTpoeHue 1 CBOICTBA BeLLecTBa 7
12 Tennosble NPOLECCHI 21 1
MToro no pasgeny 28
Pasgen 2. DneKTpu4yeckne N MarHUTHbIE AB/eHNA
2.1 DneKTpuyeckue 3apsaapl. 3apsKeHHble Tena 7
N UX B3auMogecTBue
2.2 MMOCTOSIHHBIN 3N1EKTPUYECKMNIA TOK 20 1
2.3 MarHuTHble ABNeHNs 6 1
2.4 OneKTpoMarHuTHas NHLYKLUUA 4
WToro no pasgeny 37
Pe3epBHOE Bpems 3
OBLLEE KOMMYECTBO YACOB IO NMPOrPAMME 68 3
9 KJTACC
No HaumeHoBaHuWe pasfenoB 1 Tem KonnuecTso vacos
n/n nporpammeil Bcero KOHTponbHbIe
paboTbl
Pa3sgen 1. MexaHu4yeckue siB/ieHUsA
11 MexaHunuyeckoe ABUXEHWE 1 Cnocobbl ero 10
onuncaHus
12 B3anmogeiicTaue Ten 20 1
13 3aKoHbI coxpaHeHus 10
Wroro no Pasgeny 40
Pasgen 2. MexaHnyeckne KonebaHus 1 BOMHbI
21 MexaHunyeckue KonebaHus 7
2.2 MexaHunueckune BoNHbI. 3BYK 8 1
Wroro no pPasgeny 15
Pasgen 3. 9neKTpoMarHMTHOe MoJie U 3/1eKTPOMarHUTHbIE BOSHbI
31 DneKTpomarH1MTHOe none un 6
3/1eKTPOMarHUTHbIE BO/HbI
Mtoro no pasgeny 6
Pa3snen 4. CBeTOBble AB/IEHUSA
41 3aKOoHbI pacnpocTpaHeHus ceeTa 6
4.2 JIH3bI 1 oNTUYecKve Nproopsl 6

MNpakKTnyeckue
paboThbl

15

145

MpakTnyeckune
paboThl

ONeKTPOHHbIE (LUMPoBbIe)
0bpasoBaTe/ibHble Pecypebl

Bubnnoteka LLOK 1unws$://T.cc1$00.rm/7r4181cc
Bubnnoteka LLOK 1nws$://T.cc1$00.rm/7r4181cc

Bubnuoteka LLOK 1mw$://T.ccl$oo.rn/7r4181cc

Bubnnoteka LLOK 1nw$://T.cc1$00.rm/7r4181cc
Bubnnoteka LLOK 1unws$://T.cc1$00.rm/7r4181cc
Bubnnoteka LLOK 1nw$://T.cc1$00.rm/7r4181cc

ONeKTPOHHbIe (LMdhpoBble) 06pasoBaTe/ibHbIE
pecypcebl

BrubnuoTeka LIOK LLB8://T.ec1800.r1/7141a4a6

Bubnuoteka LIOK LLB8://T.ec1800.rn/7141a4a6
Bubnmoteka LLOK LLIB8://T.ec1800.rn/7I41a4a6

Bubnmoteka LLOK LLIB8://T.ec1800.rn/7I41a4a6
Bubnmoteka LLOK LLIB8://T.ec1800.rn/7I41a4a6

Bubnmoteka LOK LLB8://T.ec1800.rn/741a4a6

Bubnmoteka LLOK LLIB8://T.ec1800.rn/7I41a4a6
BrubnuoTeka LIOK LLB8://T.ec1800.rv/7I41ada6
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43 PasnoxeHvie 6en10ro ceeta B CreKTp
Wtoro no pasgeny
Pasgen 5. KBaHTOBbIe ABNeHNA

51 VicnyckaHue 1 noroLLeHne cBeTa aToMOM
5.2 CTpoeHne aTOMHOr0 A4pa
53 FAAepHbIe peakuum

Mtoro no pasgeny

Pasgen 6. MoBTopnTENbHO-0606La0LLINI MOAY b

6.1 MoBTOpeHe 1 0606LLEHNE cofepXKaHus
Kypca u3mnku 3a 7-9 Knacc

Mtoro no pasgeny

OBLLEE KO/MMYECTBO YACOB MO NMPOrPAMME

;how

~N o b

102

27

BrubnuoTeka LIOK LLp8://T.ec1800.rn/7141a4a6

BrubnuoTeka LIOK LLp8://T.ec1800.rn/7141ada6
BrubnuoTeka LIOK LLp8://T.ec1800.rn/7l41a4a6
BrubnuoTeka LIOK LLp8://1.ec1800.r1/7l41a4a6

BrubnuoTeka LIOK LLp8://1.ec1800.r1/7l41a4a6
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Ne
n/n

10

14

16

17

NMOYPOYHOE MJTAHNPOBAHWE

7 KNACC
Konnuectso vacos
Tema ypoka KoHTpo/ibHbIE MpakTnyeckue Aara
Bcero N3y4yeHnAa
paboThbl paboTbl
Dur3rKa — Hayka 0 npupoe. ABNeHUs Npupoabl 1
Ddur3nYeckmne aBneHnA 1
PU3nNYECKME BENMUMHBI U NX U3MEPEHME 1
Ypok-uccnegosaHue "3mepeHune TeMnepartypbl
Mpwvi MOMOLLY YXMAKOCTHOIO TEPMOMETPA U faTymKa 1 1
TemnepaTypb!”
MeTozbl Hay4HOro nosHaHus. OnvicaHue 1
(hr3MYECKNX ABMEHUIA C MOMOLLBIO MOgeneit
Ypok-uccnegosaHue "MpoBepka rmnoresbi:
[anbHOCTb MONETa LWapuKa, NyLeHHOro 1 1
rOPU30HTA/ILHO, TeM 60/1bLUe, YeM 6OMbLLE BbICOTA
nycka"
CT1poeHuie BelLecTBa. OnMbITbl, [OKa3bIBaKOLLME 1
[MCKPETHOE CTPOEHNE BELLIECTBA
[BmxeHne yacTuL, BeLlecTsa 1
Ypok-uccnegosaHne «OnbITbl N0 HA6MHOLEHMIO 1 1
TEnIoBOro pacLUnpeHuns rasos»
ArperaTHble COCTOSIHUA BELLECTBA 1
Oco6eHHOCTY arperaTHbIX COCTOSHUIA BOAbI.
O606LeHVe Mo pasgeny «MepBoHavabHble 1
CBEfleHNA 0 CTPOEHUN BeLLiecTBa»
MexaHunueckoe aswkeHne. PaBHoMepHoe u 1
HepaBHOMEpPHOE fIBUXKeHWe
CKopocTb. EAuHULILI CKOpOCTH 1
PacyeT nyTu 1 BpeMeHW ABMKEHMA 1
WMHepumsa. Macca — Mepa MHepTHOCTY Ten 1
MnoTHOCTL BellecTBa. PacyeT macchl M 06bemMa 1
Tena no ero nioTHOCTH
Nab6opatopHas paboTa «OnpegeneHne MNI0THOCTU 1 1

ANeKTPOHHbIe LPoBbIe 06pasoBaTe/ibHble
pecypchl

Bubnunoteka LLOK LLB3Y/T.eii300.ra/ltO3LLa

BrubnuoTeka LIOK LLB3Y/T.ei1300.ra/MNO3MeOa

Bubnuoteka LIOK LLp8://T.ec1800.n1/MOa013e

BubnuoTeka LIOK LLB8://T.ec1800.n1/I0a0378

BubnuoTeka LIOK LLBS8://T.ec1800.n1/MHOa05c6

BubnuoTeka LIOK LLBS://T.ec1800.n1/MN0Oa079¢c
Bubnuoteka LIOK LLB8://T.ec1800.n1/MOa0aed
Brbnuoteka LIOK LLIB3Y/T.€i1300.1/THOaOctO

Bubnunoteka LLOK LLB3Y/T.eii300.ra/I'H0aOlee
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

19

20

21

22

23

24
25

26

27

28

29

31

32

TBEPAOro Tena»

Peluexvie 3agay no teme "lMnoTHOCTL BellecTsa”
Cwvna Kak XxapakTepuCcTuKa B3anMOAeicTBrS Ten.
Cuna ynpyroctu. 3akoH Nyka

Nab6opatopHas paboTa «VI3yyeHne 3aBUCMMOCTU
pacTskeHus (gethopmaLim) Npy>XnHsl oT
NPUIOXKEHHOW CUAbI»

fBneHve TaroteHns. Cuna TaXecTu

CBA3b MeX/y CWON TSXKECTU 1 Maccoil Tena. Bec
Tena. PelleHue 3a4a4 no Teme "Cuna tsxectun”

Cuna TsXecTn Ha Apyrux nnaHetax. ®dusmnyeckme
XapPaKTEPUCTUKN NNaHeT

3mepeHue cun. AuHamomeTp
Bec Tena. HeBecomoCTb

CnoxeHuWe fiByX W, HanpaBeHHbIX MO OfHOM
npsMoii. PaBHogeCTBYOWAsA cun

PelueHue 3aay no Teme "PaBHOAECTBYOLLAs CU

Cuna TpeHus v eé Buapl. TpeHue B npupoge v
TEXHWKe

Nab6opatopHas paboTa «/13yueHune 3aBUCMMOCTU
CWMbl TPEHWSA CKOMBXXEHWA OT CW/lbl AABNEHUA U
XapakTepa COMpUKacatoLLMXCs NOBEPXHOCTE»
PelueHwWe 3afa4 Ha onpegeneHvie
PaBHOAENCTBYIOLLEN CUMbI

PelueHune 3agay no Temam: «Bec Tena,
«["pacnyeckoe n3obpakeHne cuny», «Cunbi»,
«PaBHofelCTBYHOLLIAS CIMT»

KoHTponbHas paboTa no Temam: «MexaHW4YecKoe
[BWKeHue», «Macca, NI0THOCTb», «Bec Tena,
«["padmueckoe n306pakeHne cuny», «Cusbi»
[JasneHve. Cnocobbl yMEeHbLUIEHUS 1 YBEMYEHMUS
[iaBneHns

[JaBneHue rasa. 3aBUCUMOCTb AaBneHus rasa ot
06bEMa, TeMnepaTypsbl

Mepeaava faBneHns TBEPALIMM TeNamm,

BubnuoTeka LIOK LLp8://T.ec1800.n1/LL)al123c

Bubnuoteka LLOK LUp8://T.ec1800.n1/LLIbI778

Bubnuoteka LLOK LLp8://T.ec1800.n1/LLIbI502

Bubnuoteka LLOK LLB8://T.ec1800.n1/MOal8cc
Bubnuoteka LLOK LLp8://T.ec1800.n1/M0al778

BrubnuoTeka LIOK LLp8://T.ec1800.n1/LLl)ala70

Bubnuoteka LLOK LLB8://T.ec1800.n1/MOalb%c

Bubnuoteka LLOK LLB8://T.ec1800.n1/MOalcc8

Bubnmoteka LLOK LLB3Y/T.€i1300.1W/'HOableO

BubnuoTeka LIOK LLB8://T.ec1800.n1/LLI)a20a6

Bubnunoteka MOK LLs8://T.ec1800.n1/M0a2376

BubnuoTeka LIOK LLB8://T.ec1800.n1/M0a2560
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36

37

39
40
41
42

43

44

45

46

47

48

49

51

52

YKNAKOCTAMM 1 ra3amu. 3akoH lMackans

[asneHvie B >XMAKOCTM U rase, Bbi3BaHHOE
AeIZCTBMEM CUJbl TAXKECTU

PeluieHKe 3a1a4 no Teme «[aBneHune B XXWUAKOCTU U
rase. 3akoH [Mackans»

CoobLuatowmecs cocyapl

'vapaBnnMyeckmii npecc

MaHoMeTpbI. MOPLIHEBO XXWAKOCTHBIA HACcOC
ATmocepa 3eMnn 1 NpUYKHLI eé CyLLeCcTBOBaHMA
Bec Bo3gyxa. ATMocthepHoe faBneHue

V3mepeHve aTMOCthepHOro gasneHus. OnbIT
Toppuuennu

3aBMCUMOCTb aTMOC(HEPHOTO [AB/EHNS OT BbICOTbI
HaJ, YpOBHEM Mopsi

BapomeTp-aHepoumz. ATMocepHOe aBneHe Ha
pa3NYUHbBIX BbICOTaX

PeLleHue 3agay no teme " ATMocepHoe
[asneHune"

[lelicTBME XUAKOCTY U Fa3a Ha NOrpy>XeHHOe B HUX
Teno. ApxvMefoBa cuia

NabopatopHas paboTa «OnpegeneHve
BbITA/IKUBAIOLLEN CWMbI, AENCTBYIOLLEN Ha Teno,
MOTPY>XXEHHOE B XKWUAKOCTb»

NaBopaTtopHas pa6oTa no Teme «VccrefoBaHue
3aBMUCUMOCTM BeCa Te/ia B Boge OT 06bEMa
MOrPYXXeHHOI B XXMAKOCTb YacTy Tena»

MnasaHwe Ten

NabopatopHas paboTa "KoHCTpyvpoBaHye
apeoMeTpa Wi KOHCTPYWPOBaHUE NIOAKMN U1
onpefeneHve eé rpy3onogbLémMHocTn™
PelueHue 3agay no Temam: «lMnasaHue CynoB.
BosgyxonnaeaHue», «[aBneHve TBepabIX Tef,
XXVUAKOCTE 1 rasoB»

KoHTponbHas pa6oTa no Teme «[aBneHue TBepapIx
Ten, XXNAKOCTEN 1 ra3oB»
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68

MexaHnyeckas paboTa
MouyHocTb. EgUHMLBI MOLLHOCTM

Ypok-uccnenosaHue "Pacyét MOLHOCTH,
pasBvBaeMoii Npy NogbEME MO IECTHMLE™

[MpocTble MexaHn3Mbl. Pbiuar. PaBHoBecKe cun Ha
pblyare

Pblyary B TeXHWKe, BbITY 1 NpUpoge.
Nab6opatopHas paboTa «liccnefoBaHve yCnoBuia
paBHOBECUS pblyara»

PeLleHMe 3aaa4 No TeMe «YCOBUsl paBHOBECHS
pblyara»

KoathhmLmeHT nonesHoro feicTens MexaHama.
JlabopaTopHas paboTa «M3mepeHune KM/,
HaK/IOHHOM NNOCKOCTU»

PelueHne 3agay no Teme "PaboTa, MOLIHOCTb,
Kng"

MexaHnyeckas aHeprvs. KuHetnyeckas v
NoTeHLMaNbHas 3Heprua

3aKOH COXpaHeHUst MEXaHNYECKOI 3Heprum
YPOK-3KCMepuMeHT No TeMe "IKCrnepuMeHTa/IbHOe
onpegeneHne N3MeHeHN KUHETNYECKON 1

NOTEHLUMaNbHOM 3HEPr M NPU CKaTbIBaHUK Tena rno
HaKNOHHOM naockocTK'™

KoHTponbHas paboTta no Teme «PaboTa un
MOLLHOCTb. DHEprus»

Pe3epBHbIii ypok. PaboTa ¢ TekcTamu No Teme
"MexaHn4yeckoe ABUKeHne"

Pe3epBHbIii ypok. PaboTa ¢ TekcTamu No Teme
"NaBneHune TBEPABIX TeN, XUAKOCTEN 1 rasos”

Pe3epBHbIii ypok. PaboTa ¢ TekcTamu No Teme
"PaboTa. MowHOCTb. SHeprua”

OBLLEE KOJIMYECTBO YACOB M0 NMPOrPAMME

68

0.5

0.5

Brbnuoteka LIOK LU p3Y/T1.eii300.ni'*Oa3LL
Brbnuoteka LIOK LU p3Y/T1.eii300.ni'*Oa3LL
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Bubnuoteka LIOK LLIB8://T.ec1800.n1/MOadeet

Bubnuoteka LIOK LLIB8://T.ec1800.n1/MHOadi:e
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Ne
n/n

10

5K

14

16

17
18

19

20
21

Tema ypoka

OCHOBHbIe MONOXEHUA MONEKYNAPHO-KNHETUYECKOI
TEOPUN Y X OMbITHbIE NOATBEPXKAEHUSA

Macca 1 pasmep aTOMOB 1 MOJIEKY/1

Mogenu TBEpPAOro, XMAKOro 1 ra3o06pasHoro
COCTOSIHUIA BELLLECTBA

O6bACHEHVE CBOIACTB TBEPAOTO, XWAKOIO U
raso06pa3HOro COCTOSIHMIA BELLLECTBA Ha OCHOBE
MONOXEHUIA MOJIEKYIAPHO-KNHETUYECKOI TEopnM
KpucTannnyeckre n amopHble Tena

CmauuBaHmne 1 KanunnspHocTb. MoBepXHOCTHOE
HaTsHKeHWe

Tennosoe pacLUvpeHne n cxaTue

Temnepatypa. CBsA3b TeMMepaTypbl CO CKOPOCThIO
TEMM0BOr0 [BVKEHMUS YaCTUL,

BHyTpeHHss aHeprus. Cnocobbl M3MeHeHUs
BHYTPEHHEl 3Heprum

Buvabl Tennonepegayn

Ypok-KoHepeHL s "TpakTnyeckoe UCnosb30BaHue
TEM/I0BbIX CBOCTB BELLECTB M MaTEPUaoB B LIENAX
3HeprocoepexxeHns"

KonunyecTBo TennoTbl. YaenbHas TeN/I0eMKOCTb
YpaBHeHue Tennosoro 6anaHca. Tennoo6bMeH u
TensoBOe paBHOBECUE

Nab6opaTopHas paboTa "VccnegoBaHue ABeHNS
Tena006MeHa NpY CMELLMBAHUW XONO4HOM 1 ropsiyeit
BOAbI"

PacueT KonuyecTBa TeN0ThIl, HEO6XOAMMOrO ANs
HarpeBaHus Tefa v BbIAeNSEMOro UM Npu OXNaXAeHUN
NabopatopHas paboTa "OnpeaeneHue yaensHom
TENI0eMKOCTM BeLlecTea"”

DHeprus Tonnvea. Y aenbHas TenaoTa CropaHus
MnaBneHne 1 0TBEPAEBAHNE KPUCTASIIMYECKNX TeN.
YaenbHas TennoTa niasneHms

NabopatopHas paboTa "OnpegeneHune yaensHom
TEN0ThI NNaBneHus nbaa”

Mapoo6pa3oBaHue 1 KoHAeHcauwms. cnapeHue
KvneHue. Y aenbHas Tennota napoobpasoBaHus 1
KOHAEeHcaLUmn. 3aBUCUMOCTb TemMnepaTypbl KUMEHUS OT
aTMochepHOro AaBneHus

8 K/1ACC

Konnuectso yacos

Bcero

KoHTpoO/ibHbIE
paboTbl

MpakKTnyeckne
paboTbl

Data
N3yyeHns

3NeKTPOHHbIE LM(POBbIe 06pa30BaTe/bHbIe
pecypcbl
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27

28

29
30

31

32

33

34

35

36

37
38

39
40
41

42

43

44

BnaxHocTb Bo3fyxa. SlabopaTopHas paboTa
"OnpefeneHne OTHOCUTENIBHOM BaXKHOCTM BO3ayxa"
PelueHve 3aga4 Ha onpegeneHune BnaXKHOCTY BO3ayxa
MpuHLMNbI paboTbl TEN0BLIX ABUraTeneil Maposas
Typ6uHa. [lBurartenb BHYTPEHHEro cropaHus

K[ tennosoro Asuratens. TennoBble ABUraTenn n
3alumMTa OKpYXXatoLLei cpeabl

3aK0H COXpaHeHVs 1 NpeBpaLLeHnst 3Hepruu B
TEMNMNO0BLIX NpoLeccax

MoaroToBKa K KOHTPO/bHOI paboTe Mo Teme
"TennoBble ABNEHNA. VI3MeHeHWe arperatHbIX
COCTOsIHUIA BelecTea"

KoHTposnbHas paboTa no Teme "Tensosble ABEHNS.
VI3MeHeHwMe arperaTHbIX COCTOsIHUIA BewlecTea"
AnexTpusauua Ten. [1ga pofa aneKTpUYecKnx 3apsaos
Ypok-uccnesoBaHme "INeKTprU3aLms Ten UHAYKLMel 1
npun COMPUKOCHOBEHNN"

B3anmopeiicTBue 3apshkeHHbIX Tenl. 3akoH KynoHa
JneKTpuyecKoe none. HanpskeHHOCTb
3NeKTpUYeckoro nong. MpuHUMN cynepnosuumn
3NEKTPUYECKIMX MONEN

HocuTenu anekTpryeckunx 3apsgos. SnemMeHTapHbIN
3apsa. CTpoeHne aToma

MpOBOAHNKY U AN3NEKTPUKN. 38KOH COXPaHeHUs
3NeKTPUYECKOTO 3apsaa

PellieHve 3aga4 Ha NPUMeHeHWe CBOWCTB
3NEKTPUYECKMX 3apsa0B

3neKTpUYECKMiA TOK, YC/IOBWSA €ro CyLLeCTBOBaHWA.
VICTOUYHWMKM 31EKTPUYECKOTO TOKA

[leficTBIS 3NeKTPUYECKOrO TOKa

Ypok-uccnepoBaHue "eiicTBME 3NEKTPUYECKOTO NONS
Ha MPOBOAHMKM U AN3NEKTPUKA"

DNeKTPUYECKUiA TOK B MeTaIax, XMAKOCTAX U rasax
DneKTprYecKas Lienb 1 8 COCTaBHbIE YacTu

Cuna Toka. JlabopaTtopHas paboTa "3mepeHue 1
perynvpoBaHue cubl ToKa"

ANeKTPUYECKOe HanpsXXeHne. BonbTveTp.
NabopaTopHas paboTa "V3MepeHue 1 perynimposaHue
Hanps)eHus"

ConpoTuBneHne NpPoBoAHMKA. Y fiefbHoe
COMPOTUB/NEHNE BELLECTBA

NabopaTopHas paboTa ""3aBUCMMOCTb 3MEKTPUUYECKOTO
COMPOTUBNEHWA NPOBOAHMKA OT €ro fi/IMHbI, NIoLLaAN
rornepeyHoro cevyeHms n marepuana”

05

0.5
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3aBMCUMOCTb CWJIbl TOKA OT HanpskeHud. 3akoH Oma
L0191 yyacTKa Lenm

NabopaTopHas paboTa "VccnegoBaHne 3aBUCMMOCTY
CUNbI TOKA, MAYLLIETO Yepes pesncTop, oT
COMPOTUB/NEHWSA PE3NCTOPA W HAMPSHKEHUA Ha
pesuctope”

MocneposatenbHOE U NapanienbHOe CoOeANHEHNS
NPOBOJHWNKOB

NabopaTopHas pa6oTa "lMpoBepka Npasuia CoXeHUs
HanpsPKeHWA Npy NocnesoBaTeNbHOM COeAUHEHNN
[BYX pe3ncTopos”

Nab6opaTopHas pa6oTa "poBepka npasuna gns cubl
TOKa Npu napansiebHoOM COefvHEHU Pe3nCTOpoB”
PelueHune 3afa4 Ha npuMeHeHne 3akoHa Oma s
pas/fIM4yHOro CoeAvHeHVs NPOBOAHNKOB

Pab0Ta 1 MOLLHOCTb 3M1IEKTPUYECKOrO TOKa. 3aKoH
I>xoyna-SeHua

Nab6opaTopHas pa6oTa "OnpeseneHne paboTbl 1
MOLLIHOCTU 3M1eKTPUYECKOro TOKa'"

3NeKTpUYECKME Lienn 1 NOTPEBUTENN 3NeKTPUYECKO
3Hepruu B 6bITy. KopoTkoe 3aMblkaHune

MofroToBKa K KOHTPO/bHOW paboTe Mo Teme
"OnekTpuyeckue 3apagbl. 3apsXKeHHble Tena u ux
B3aMMOLENCTBUS. [OCTOAHHBIN 3NeKTPUYECKMiA TOK"
KoHTponbHas paboTa no TeMe "neKTpuyeckme
3apAagbl. 3apsxeHHble Tena U UX B3aVMOAeCTBMSA.
MOCTOSAHHbIN 3MEKTPUYECKNIA TOK"

MoCTOsIHHbIE MarHUThI, X B3aMMOgeliCcTBME
YpokK-uccnefoBaHue "3yyeHre noneii NOCTOSHHbIX
MarHuToB"

MarHutHoe none. MarHuTHoe nosie 3emnu 1 ero
3HaYeHWe Ans XW3HW Ha 3emrne

OnbIT 3pcTega. MarHMTHOE Mosie 3/1eKTPUYECKOTO
TOKa MarHuTHoe nosie KaTtyLUK1 C TOKOM
MpuMeHeHWe 3NEKTPOMArHUTOB B TEXHUKE.
Nab6opatopHas paboTa "M3yyeHne aeicTBus
MarHWTHOro Nons Ha NPOBOAHWK C TOKOM"
AnekTpogsuraTesib NOCTOAHHOMO TOKA. VICMonb30BaHue
3/1EeKTPOABUTraTeneinB TeXHNYECKMX YCTPOMCTBAX M Ha
TpaHcnopTe. JlabopaTopHas paboTa
"KOHCTpynpoBaHue 1 13yyeHune paboTsl
anekTpoasurarens”

OnbiTbl Papages. 3aKOH 3/1EKTPOMarHUTHON
nMHAyKumK. MNpasuno JleHua

3nekTporeHepatop. Cnocobbl Nony4eHNs
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3N1EKTPUYECKO SHEPrun. DNIEKTPOCTaHLMN Ha
BO306GHOB/ISIEMbIX MCTOUHMKAX 3HEPrUM

64 MoaroToBKa K KOHTPONMbLHO paboTe No Teme 1
"ONeKTpruyecKne N MarHUTHble fBfeHms"

65 KoHTponbHas paboTa no TeMe ""3neKTpuyeckme n 1 BrubnuoTeka LIOK LUp3Y/T.eli300.w/MOacbM
MarHWTHble ABneHus"

66 Pe3epBHbIii ypok. PaboTa ¢ TeKCTamm o Teme 1 BubnuoTeka LIOK LLp8://1.ec1800.n1/LLI)acc5e
"Tennosble ABNEHNA"

67 Pe3epBHbIii ypok. PaboTa ¢ TekcTamu no Teme 1 Brbnuoteka LIOK LLIB3Y/T.ei1300.ra/lNOaciich
"MOCTOAHHbIA 3NEKTPUYECKNIA TOK"

68 Pe3epBHbIii ypok. PaboTa ¢ TeKCTamm no Teme 1
"MarHuTHble aBeHns"

OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 68 2 145
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Ne
n/n

GREERER

16
17

18
19
20
21
22

23

24

25

Tema ypoka

MexaHunueckoe apwkeHne. MatepnanbHas TouKa
Cuctema otcyeTa. OTHOCUTENBHOCTb
MEXaHWNYECKOro ABUXeHUs

PaBHOMepPHOE MPSIMO/IMHEHOE ABMKEHWE
HepaBHOMepHOE NPAMOJIMHENHOE [BVDKEHME.
CpefHAs 1 MTHOBEHHAs CKOPOCTb
MpAMoNMHeliHOe paBHOYCKOPEHHOE [BMXKEHNE.
YCcKopeHwue

CKOpOoCTb NPAMOSIMHEIHOTO PaBHOYCKOPEHHOIO
[BuvxeHus. [paumk cKkopoctn

Nab6opaTopHas paboTta "OnpefeneHre YCKOPeHNs
Tena npv paBHOYCKOPEHHOM [IBUMXXEHWUU NO
HaK/TOHHOM naockocTn”

Cso6ogHoe nageHue Ten. OnbITbl Manunes
PaBHOMepHOE ABVXEHME MO OKPY>XXHOCTU. Mepuog,
1 yacToTa obpalleHns. JInHeHas 1 yrnoBas
CKopocTH

LleHTpoCcTpeMuUTENLHOE YCKOpEeHUe

MepBbIit 3aK0H HblOTOHA. BekTop cuibl

BTopoii 3akoH HbloToHa. PaBHOAeCTBYOWas cuna
TpeTuii 3akoH HbtoToHa. Cynepnosuums cun
PeLleHue 3afa4 Ha NpUMeHeHMe 3aKOHOB HbloToHa
Cuna ynpyroctu. 3akoH Nyka

PelueHvie 3agay no teme «Cua ynpyroctu»
JabopaTopHas paboTa «OnpeaeneHre XecTkocTn
NPY>XUHbI»

Cwuna TpeHus

PeLueHwue 3apay no teme «Cuna TpeHNUA»
NabopaTopHas paboTa "OnpefeneHve
KO3(PMLMEHTA TPEHUS CKOMbXKEHNS"

PeweHve 3agay no teme "3akoHbl HbtoTOHA. Cuna
ynpyroctu. Cuna TpeHus”

Cuna TAXeCTu 1 3aKOH BCEMUPHOTO TArOTEHNS.
YckopeHue cB060HOr0 NageHms
YpoK-KoH(epeHLus " ABnxeHVe Ten BOKPYT
rpaBMTaLMOHHOrO LeHTpa (ConHeuHas cucTema).
["anakrvkun™

PelueHve 3agay no teme "Cuna TSHKECTU U 3aKOH
BCEMWPHOTO TAroTeHma"

MepBas KOCMUYeCKas CKOpOCTb. HeBecoMOoCTb 1

9 KNNTACC

KonnyectBo yacos

Bcero

1
1

1

= PR R R R R R =

=

KOHTpO/bHbIE
paboTbl

MpaKTnyeckune
paboTbl

Nata
N3yueHns

ANeKTPOHHbIE L(poBble 06pa3oBaTe/ibHbIe
pecypchl
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neperpysku
PaBHOBeCWe MaTepuasibHOMTOUKN. ABCOMIOTHO
TBEp/oe Teno. PaBHoBecue TBEPAOro Tena C
3aKpenIEHHON OCbio BpaLLeHus

MomeHT cunbl. LigHTp TsaxkecTn

PeLueHwue 3apa4 no teme "MOMEHT cusibl. LieHTp
THKeCTn"

MoAroToBKa K KOHTPO/bHO paboTe Mo Teme
"MexaHn4eckoe fpwxeHve. Baavmogeiictave Ten”
KoHTponbHas paboTta no Teme "MexaHnyeckoe
[BkeHve. Bammogelictaume Ten"

Mmnynbe Tena. MIMnynsc cusbl. 3aKoH COXpaHeHWs
“MNynbca. YNpyroe u Heynpyroe B3avmMogeicTaue
PelueHvie 3agay no Teme "3akoH COXpaHeHus
nmnynsca'”

YpoK-KoH(epeHLmna "PeakTUBHOE ABMXEHWE B
npupoge n TexHuke"

MexaHunyeckas paboTta 1 MOLLHOCTb

PaboTa Cunbl TAXXECTW, CUMbI YNPYroCcTU U CUAbI
TpeHus

JlabopaTopHas paboTa «OnpefeneHne paboTbl
CW/bl TPEHWA NPU PABHOMEPHOM [BVXEHUW Tena rno
rOPU30HTaNbHOI NOBEPXHOCTU»

CBA3b 3Heprum 1 paboTsl. MoTeHLanbHas 3Heprus
KuHeTnueckas aHeprus. Teopema 0 KUHETUYECKOI
aHeprum

3aKOH COXpaHeHUs 3HEPrnn B MexaHuke
NabopaTopHas paboTa «3yueHne 3aKoHa
COXPaHEeHUs 3Heprum»

Koneb6atesnbHoe ABXEHNE U Er0 XapaKTePUCTUKN
3aTyxatoLpme konebaHus. BbIHYXeHHble
Kone6aHus. Pe3oHaHC

MatemaTnyeckunii N NPY>XUHHbIA MasTHUKM
YpoK-uccnefoBaHne «3aBUcMMOCTb Neproja
Kone6aHuiA OT XKECTKOCTMN MPYXXMHbI U Macchbl
rpysa»

MpeBpaLLeHWe aHEPrum NPU MeXaHNYecKmX
Kone6aHusx

JNabopaTopHas paboTa «OnpeaeneHne YacToTbl 1
nepvoga konebaHuii NPy>XMHHOrO MasTHUKa»
NabopaTopHast paboTa «[poBepka He3aBNCUMOCTHU
nepvoga konebaHwii rpysa, NOABELLEHHOTO K HATH,
OT Macchbl rpysa»

MexaHnyeckue BoHbl. CBONCTBA MEXAHUYECKNX
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BOSH. MpofosibHbIE U NONepeyHbIe BOJHbI
YPpOK-KOH(pepeHUms "MexaHU4ecKune BOSHbI B
TBEpAOM Tene. CelicMUYecKme BO/HbI"

3BYyK. PacnpocTpaHeHue 1 0TpaXKeHe 3BYKa
Ypok-uccnefosaHve "HabnogeHwe 3aBUCMMOCTH
BbICOTbI 3ByKa OT YacToTbI"

"POMKOCTb 3BYKa 1 BbICOTA TOHA. AKYCTUYECKUIA
pe3oHaHc

YPOK-KOH(epeHUmMa Y nbTpassyK 1 MH(Pa3BYK B
npupoge n TexHuke"

MoAroToBKa K KOHTPO/LHOW paboTe Mo Teme
""3aKOHbI COXpaHeHus. MexaHuueckme KonebaHms n
BO/HbI"

KoHTponbHas pa6oTta rno TeMe "3aKoHbl
coxpaHeHus. MexaHuyeckve Kone6aHus u BofHbl"
OMeKTPOMarH1THoe none. SNeKTpoMarHUTHble
BOJIHbI

CBOICTBA 3/1EKTPOMArHATHBIX BOJTH
YpoK-KoH(epeHLyms "LLIkana aneKTpoMarHUTHbIX
BOSH. crnonb3oBaHne 31eKTPOMarHUTHbLIX BOJH
[ COTOBOM cBA3N"

YpoK-uccnefoBaHue "V3yyeHne CBOIACTB
3NeKTPOMarHUTHbLIX BOSIH C MOMOLLbHO MO6WBLHOMO
TenegoHa"

PeLleHue 3afa4 Ha onpeaeneHye 4acTtoTbl U A/INHBI
3NeKTPOMarHUTHO BOMHbI

AnekTpomMarHuTHas Npupofa ceeta. CKopocTb
cBeTa. BonHOBbIe cBOIiCTBa cBETa

VcTouHukm cBeTa. MpsmMonvHeiiHoe
pacnpocTpaHeHue ceeta. 3aTMeHus ConHua u
NyHbl

3aKoH oTpaxkeHWs ceeta. 3epkana. PelleHue 3afad
Ha NpYMeHeHVe 3aKoHa OTPaXKeHNA CBeTa
MpenomneHune cBeTa. 3aKoH NPeNoOMIeHUs CBeTa
MonHoe BHYTPeHHee OTPaXXeHWe CBeTa.
cnonb3oBaHWe MOIHOro BHYTPEHHEr0 OTPaXKeHWs
B ONTUYECKMX CBETOBOAAX

Na6opaTopHas paboTta "MccneposaHue
3aBMCMMOCTY Yrna npesioM/ieHns CBETOBOIO /lyya
OT yr/fia nafeHns Ha rpaHuLe "Bo3ayx-CTekno™"
YpoK-KoH(epeHUma "Acnonb3oBaHmne NosHOro
BHYTPEHHEr0 OTPaXKEHUA: CBETOBO/b!,
OMTWNKOBO/IOKOHHAaA CBA3L"

JInH3bl. OnTUYeckas cuna fMH3bI

Bubnuoteka LLOK LUp8://1.ec1800.n1/LL)b23ca

BrubnuoTeka LIOK LLB8://T.ec1800.n1/MOb25H0

BubnuoTeka LIOK LLp8://T.ec1800.n1/LL)b2abe

Brbnuoteka LIOK LLp8://T.ec1800.ni1'tOb21e6

Bnénuoteka HOK LLIB8://T.ec1800.n1/I"HOb2c6e

Bubnunoteka MOK LLB3Y/T.eli300.ra/MOb3bIO

Bubnuoteka HOK LLB8://T.ec1800.n1/LLI) 3658

Bnonuoteka HOK LLIB8://T.ec1800.n1/I'HOb38c4

BrubnuoTeka LIOK LLB3Y/T.ei1300.ra/lFOb3aea
Bubnuoteka LIOK LLB8://T.ec1800.n1/LL)b3c5¢c

Brbnuoteka LIOK LLB3Y/T.eii300.ra/MHOb30c

32


https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

69

70

71

72
73

74

75

76
77

78
79

81
82
83
84
86

87

89
90

a1

92

MocTpoeHWe 1N306paXKeHNIA B IMH3aX
NabopatopHas paboTta "OnpegeneHne POKYCHOro
paccTosHWA U ONTUYECKOI CUAbI cobrpatoLLei
NINH3LI"

YpoK-KoH(epeHUms "ONTnYecKre IMH30BbIe
npuéopbI"

"'na3 kak onTuyeckas cuctema. 3peHuvie
YpoK-KoH(epeHums "dedekTbl 3peHns. Kak
COXPaHWTL 3peHne”

Pa3noxeHvie 6enoro cseta B CNeKTp. OnbITbl
HbtoToHa. CrioxeHue CnekTpasibHbIX LIBETOB.
[Jvcnepcus ceeta

Na6opaTopHas pa6oTa "OnbITbl M0 Pa3NoXKEHNIO
6enoro ceeTa B CMeKTP W BOCMIPUATUIO LiBeTa
npesMeToB NPU UX HabNIOAEHNM Yepes LiBETOBbIE
OUNLTPbI"

YpoK-npakTkym "BoJIHOBbIE CBOIACTBA CBETA:
Jvcnepcust, UHTepdepeHLus 1 gudpakums”
OnbITbl Pe3epdopia v nnaHeTapHas MofeNb atoma
MoctynaTbl Bopa. Mogens atoma bopa
VcnyckaHwve v normoLeHne ceeta aTOMOM.
KBaHTbI. JInHeliuaTble CNeKTpbI
Ypok-npakTukym "“HabnogeHve crnekTpos
ncnyckaHua™

PaiMoaKTMBHOCTb U eé B1abI

CTpoeHvie aTOMHOr 0 fifpa. HyKnoHHas Mogenb
PaanoaktuneHble npespallieHns. 3otonsl
PelleHwue 3aa4 no Teve: "PafnoakTUBHbIE
npespateHmns”

Mepuog nonypacnasa

YPpOK-KOH(pepeHUMs "PafnoaKTUBHbIE U3/TyUYeHNs B
npupoge, MeguumHe, TeXHUKe"

FAAepHbIe peakummn. 3aKoHbI COXpaHeHWs
3apA40BOro M MaccoBOro YMCeN

3Heprus cBa3n aToMHbIX aaep. CBA3b Macchl U
aHeprum

PelueHvie 3agay no teme "AgepHble peakumn®
Peakumuu cvHTe3a 1 feneHna agep. ICToUuHKN
3Heprumn CosHua 1 3BE3[

YPOK-KOH(pepeHUmMa "FAnepHas aHepreTuka.
[eicTBNS pagnoaKTUBHBIX N3NYUEHWIA Ha XXUBble
opraHusmbl”

MoAroToBKa K KOHTPO/bHOW paboTe no Teme
"OneKTpoMarH1THoe nose. SNeKTpoMarHuUTHbIE

e

[EEN
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BO/MHbI. KBaHTOBbIE AB/IEHMA"

KoHTponbHas paboTa no TeMe "3neKTpoMarHUTHOE
none. 3NeKTPOMarHWTHbIE BO/HbI. KBaHTOBbIE
ABeHunsa"

MosTOpeHue, 0606LLeHMe. JlTabopaTopHble paboThI
no Kypcy "B3avumogeiicTeue Ten"”

MoBTOpeHue, 06006LLEeHNe. PeLlieHne pacyeTHbIX 1
KayeCTBeHHbIX 3a4a4 no Teme "Tennosble
npotecco!”

MoBTOpeHue, 0606LLeHe. PelleHne pacyeTHbIX 1
KayecTBeHHbIX 3ag4a4 no Teme "KI4 Tennosbix
fBwrateneid”

MoBTOpeHue, 06006LLEeHNe. PeLlieHne pacHeTHbIX 1
KayecTBeHHbIX 3aga4 no teme "KIzj
3/1eKTPOYyCTaHOBOK"

MoBTOpeHue, 0606LLeHVe. JTabopaTopHbIe paboThbl
no Kypcy "CBeToBble ABNeHna"

MoBTopeHue, 0606LLeHMe. PaboTa ¢ TekcTamu no
Teme "3aKoHbl COXpaHEHNs B MexaHWKe"
MosTopeHve, 0606LLeHre. PaboTa ¢ TekcTamm no
Teme "Koneb6aHus v BonHbI"

MosTopeHve, 0606LLeHne. PaboTa ¢ TekcTamm no
Teme "CBeTOBble AB/EHNA"

MoBTOpeHue, 0606LeHMe. PaboTa ¢ TekcTamu no
TeMe "KBaHTOBas 1 ffiepHas (husmka”

OBLLEE KO/IMYECTBO YACOB 10 NMPOrPAMME

102
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MapoH A.E. ®usuka. 9 knacc: yuebHo-meToan4veckoe nocobue / A.E. MapoH, E.A. MapoH. - 6-e n3g,.,
cTepeotun. - M.: [poda,

MapoH A.E. C60pHINK Ka4yeCTBEHHbIX 3a4a4y No uanke: ana 7-9 Kn. 06Lieobpa3oBat. yupexaeHnii /
Opnos B.A. TemaTnyeckune TecTbl Mo (M3nKe, 7-8 Knaccel.

Opnos B.A. Tematnyeckue TecTbl Mo ¢pu3mke, 9 Knacc.

Kupuk J1.A. ®u3nka-7. Pa3HOYpOBHEBbIE CaMOCTONATE/IbHbIE U KOHTPO/IbHbIE paboThl. - M.: Mnekca,
2023 *

LUNPPOBbLIE OBPA3OBATEJ/IbHBLIE PECYPCbIl 1 PECYPCbI CETU MHTEPHET
1. bubnuoteka UndpoBoro obpa3oBaTesIbHOr0 KOHTEHTa. - Pexum goctyna:
1LLp3://aca<lcTy-con(cn(.apKpro.rn/1c33on/c16851966-c4M-4374-8a3b664814b67e7cl

2. EgnHas konnekumsa LmgpoBbix 06pa3oBaTe/ibHbIX PeCypcoB. - Pexum goctyna:
biip://8c1tool- collcciton.ccLLl.rin

3. ®efepasibHbIA LEHTP MH(OPMALMOHHO-00pa30BaTebHbIX PECYPCOB. - Pexum

poctyna 1LlUp:/A\W.I"ctor.ccln.rmn/

4. LinthpoBble 06pasoBaTeibHble pecypchl. - Pexxum goctyna:

b1:1:p:/A\\\.opcnclass.Lu



