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INOACHUTEJIbBHAS 3AIINCKA

MporpaMma no (u3MkKe Ha YPOBHE OCHOBHOIO 06Llero o6pa3oBaHWA COCTaB/ieHa Ha
OCHOBE MONOXEHWNA 1 TpeboBaHWIA K pe3ynbTaTaM OCBOEHWS Ha 6a30BOM YpPOBHE OCHOBHOW
o6pasoBaTeflbHOM nporpammbl, MpeacTaBneHHbix B ®PrOC OO0, a TakKke C Y4ETOM
(befepanbHOM paboyelt Mporpammbl BOCMUTaHMA M KoHuenuuu npenofasaHns Yy4ye6GHOro
npeameTa «®un3nka».

CofepxaHne nporpamMMbl M0 (PU3MKE Hanpas/ieHO Ha (OPMUPOBAHWME eCTeCTBEHHO-
Hay4YHON rPaMOTHOCTU O6YYatOLLMXCA U OpraHu3aumio U3ydeHns (U3NKN Ha AesTe/lbHOCTHOM
OCHOBe. B nporpamme Mo ¢u3MKe Y4MTbIBAKOTCA BO3MOXHOCTM Y4ebHOro npeamMeTra B
peannzaumm Tpe6oBaHmin ®FOC OOO K nnaHWpyembiM JIMYHOCTHLIM W MeTanpegMeTHbIM
pesynbTaTtaM O00y4YeHWs, a Takke MeXNpeLMeTHble CBA3W ECTECTBEHHOHAYYHbIX Y4eOHbIX
Npe4MeTOB Ha YPOBHE OCHOBHOI0 06LLero obpasoBaHus.

MporpammMa no (m3nKe ycTaHaB/MBAET pacnpefenieHne y4ebHOro marepuaia no rogam
00yyeHuna (no Knaccam), npegsaraeT MNPUMEPHYKO MOC/MEA0BATe/IbHOCTb U3YYEHUS TeM,
OCHOBaHHYH) Ha JIOTVKe pa3BUTUA MPeAMETHOrO COAepXaHus U y4yéTe BO3PaCTHbIX
0C06EHHOCTE 06YyyatoLLMXCA.

MporpaMma no (h3nKe paspaboTaHa C Lie/bio 0Ka3aHWs METOAMYECKOI MOMOLLM YUUTENHO
B CO3laH1M paboueit NporpamMmbl Mo y4eGHOMY NpeaMeTy.

du3nKa ABASETCA CUCTEMOOOPA3YHOLLMM A5 eCTECTBEHHOHAYYHbIX Y4YeOHbIX NpeaMeTOoB,
MOCKO/IbKY (hM3MYECKMe 3aKOHbI NieXKaT B OCHOBE MPOLECCOB W ABMNEHWI, U3y4aeMblX XUMUEN,
6ronormen, acTpOHOMMEN N (IU3NYECKON reorpadmein, BHOCUT BKag B eCTECTBEHHOHAYUHYH
KapTUHY Mupa, NpefocTaBnseT Hambonee ficHble 06pasubl MPUMEHEHMS HAay4YHOro MeTofa
MO3HaHWs, TO eCTb Crocoba NoyveHMs 4OCTOBEPHbIX 3HAHWIA 0 MUpE.

OfiHa 13 rNnaBHbIX 3a4a4 (hM3MYeCcKoro obpasoBaHMsA B CTPYKTYpe o6uiero obpasoBaHus
COCTOUT B (DOPMMPOBaHUM E€CTECTBEHHOHAYYHOM [PaMOTHOCTM W WHTepeca K Hayke Y
00yuyaroLLmxcs.

N3yyeHne (M3MKM Ha 06a30BOM YpOBHe TMpeAnonaraeT OBMafeHWe ChefyHLMMU
KOMMETEHTHOCTSIMM, XapaKTePU3YHOLLMMM eCTECTBEHHOHAYYHYHO FPaMOTHOCTb:

Hay4HO 00OBACHATbL SABNEHWS;
oueHmBaTb 1 NMOHNMaTb 0COGEHHOCTH Hay4HOro nccrnegoBaHus;
MHTEPMNPETNPOBaTL AaHHbIE N NUCMOJ1Ib30BaTb Hay4HbIE AOKa3aTe/IbCTBa A4 Noy4YeHUA BbIBOJOB.

Lienn usyveHus ¢u3vKU Ha YpPOBHE OCHOBHOIO 06LUero o6pa3oBaHWs OMpedeneHbl B
KoHuenumn npenogaBaHus yye6Horo npegmeTa «Pusnka» B 06pa3oBaTe/lbHbIX OpraHM3aumsx
Poccuiickoii  defepaumn, peanusyrolimx OCHOBHble 06LLe06pa3oBaTe/ibHble  NPOrpammbl,
YTBEPXAEHHOW pelueHneM Konnermn MwuHucTepcTBa npocselleHns Poccuiickoii depepauim
(npotokon o1 3 aekabps 2019 r. Ne MK48H).

Henu n3yyenus puanku:

NpMobpeTeHne MHTepeca U CTPEMSIEHUs 06YYatoLLMXC K HayYHOMY W3YUYeHWUH0 MNPUpPOAbI,
Pa3BUTE UX UHTENNEKTYa/IbHbIX N TBOPUYECKUX CMOCOGHOCTENA;

pa3BUTUE NPEACTABNEHNIA O HAYYHOM MeTo/e MO3HaHWS U (OPMMUPOBAHNE UCCNEN0BaTENbCKOIO
OTHOLLEHMS K OKPY>KAIOLLMM SIBMIEHUSIM;



(hopmMrpOBaHVe Hay4YHOro MUPOBO33PEHUS KaK pe3ysibTara U3y4yeHWUs OCHOB CTPOEHUS MaTepum
N (PyHAAMEHTa/IbHbIX 32aKOHOB (DU3NKMU;

(hopMUpoBaHMe NPeLCTaBeHNn 0 Ponn (U3NKK AN PasBUTUS APYrMX eCTECTBEHHbIX Hayk,
TEXHWUKN 1 TEXHONOTUIA;

pasBuTUE MpeACTaBeHN 0 BO3MOXHbIX chepax OyayLieli NpoecCMoHanbHOM AeATeNbHOCTH,
CBSI3aHHOW C (PU3MKOIA, MOArOTOBKA K fa/ibHelLeMy 06yUYeHUIO B 3TOM Harnpas/ieHUN.

JOoCcTmXeHne 3TUX Ueneld nporpammbl MO (PU3VKE Ha YPOBHE OCHOBHOrO 06LLEro
06pa3oBaHuMs 06ecrnevnBaeTCs peLleHneM CrefyoLWwmx 3aaad:

npuobpeTeHre 3HaHWA O [UCKPETHOM CTPOEHWM BeLlecTBa, O MeXaHWYeCcKWX, TensoBbiX,
3NEKTPUYECKNX, MArHUTHbIX U KBAHTOBbIX SIBIEHUSAX;

NpYoBpeTeHe YMEHWIA ONUCbIBATb U OOBACHATL (DU3NYECKME ABMEHMS C UCMO/b30BaHUEM
MOMTYYEeHHbIX 3HAHWIA;

OCBOEHVE METOOB peLleHMs MPOCTENLLMX PacUETHBIX 3afad C MUCMO/b30BaHMEM (I3UYECKNX
MoZenen, TBOPUECKMX U NPaKTUKOOPUEHTUPOBAHHbIX 3afay;

pasBUTUE YMEHWIA HabnpaTb NPUPOAHbIE ABMEHUS W BLIMOMHATL OMbIThbl, /TABOPaTOPHbIE
paboTbl N 3KCNEPUMEHTa/IbHbIE NCCNEA0BAHNSA C UCMO/b30BaHEM U3MEPUTENbHBIX MPUOGOPOB;
0CBOEHVe NpréMOoB paboThbl C MH(OPMaLMe PU3MYECKOTO COAEPXKaHUA, BK/OYas MHDOpMaLMIo
0 COBPEMEHHbBIX JOCTUKEHUAX (DU3NKK, aHA/IN3 Y KPUTUYECKOE OLIEHMBaHWE MH(OPMaLNK;
3HAKOMCTBO CO c(epaMu MNPOECCUOHANIbHON AeATeNbHOCTW, CBSI3aHHbIMU C  (PU3UKOW, W
COBPEMEHHbIMM TEXHO/IOrMAMM, OCHOBAHHbLIMW Ha AOCTUXEHUAX (U3NYECKOIA HayKN.

Mpeanaraemblii B nporpamMme no unsnke nepeyeHb nabopaTopHbIX paboT 1 OMbITOB HOCUT
PEKOMEH/ATe bHbI XapaKTep, YYuTenb [enaeT BbiGOp NpPOBeAeHVs NabopaTopHbIX paboT W
OMbITOB C YYETOM MHAMBUAYANbHbIX 0COGEHHOCTEN 06YYatoLLMXCA, CNCKA IKCNePUMEHTa/IbHbIX
3a[)aHniA, NpefiaraeMbiX B paMKax OCHOBHOFO FOCY/1apCTBEHHOI0 3K3aMeHa No (insmKe.

MecTa npegmeTa

Ha n3yueHue ¢un3mkun (6a3oBbIii YpOBEHb) HA YPOBHE OCHOBHOMO 06LLEroo6pasoBaHms
oteBoauTca B 9 Knacce — 51 vaca (1.5 yaca B Hegento).

COAEPXAHUE OBYYEHUA

Pa3zgen 8. Mexanunueckue siBJICHHUA.

MexaHnyeckoe [ABMXeHMe. MatepmnasibHas Touka. Cuctema oTcyérta. OTHOCUTENBHOCTb
MEXaHWYEeCKOro [ABWKeHus. PaBHOMepHOe nNpPSMONVHENHOe [ABMXeHMe. HepaBHOMepHOe
NPSMONNHENHOe ABMKeHMe. CpefHsis U MIHOBEHHas CKOPOCTb Tena npv HepaBHOMEPHOM
LBVDKEHUN.

YCcKopeHue. PaBHOYCKOPEHHOE MPAMOMHENHOe ABmxeHne. CBoboaHOe nadeHue. OnbiThl
Manunes.

PaBHOMEPHOE [BMXXEHME MO OKPY>KHOCTW. lMepuof n yacToTa obpalleHus. JIMHeHas w
yrnosas CKOpocTu. LIeHTpoCTpeMUTe/IbHOE YCKOPEHNe.

MepBblil 3aKOH HbtOTOHA. BTOpol 3akoH HbloTOHa. TpeTuil 3akoH HbtOTOHa. MpuHUmMN
Cynepnosnuum cun.



Cuna ynpyroctu. 3akoH yka. Cuna TpeHusi: cuna TPeHWUs CKOMbXKEHUs, CUna TPeHus
MOKOSI, PYrne BUAbl TPEHMS.

Cuna TSXKECTU U 3aKOH BCEMMPHOrO TATOTEHMS.. YCKOpPeHMe CBOGOAHOrO MafeHus.
[BuxXeHne nnaHeT BOKpyr ConHua. [lepBas KOCMMYEcKas CKOpPOCTb. HeBecomMoCTb W
neperpysku.

PaBHOBeCHe MaTepuasibHO TOUKM. ABCOMOTHO TBEPAOE Teno. PaBHOBeCUe TBEPAOro Tena
C 3aKpenEHHON OCbto BpaLeHns. MOMEHT cusbl. LIeHTp TskecTw.

Nmnynbc Tena. V3amMeHeHVe MMMynbca. VIMNynbCc CUAbl. 3aKOH COXPaHEHMSt MMMYy/bCa.
PeaKTUBHOE ABVDKEHME.

MexaHu1yeckasi paboTa M MOLYHOCTb. PaboTa CUN TSHXKECTM, YNPYrocTu, TpeHus. CBs3b
3HEpPruM 1 paboThbl. MOTeHUMabHAs SHEPrUst Tena, MOAHATOr0 Haf MOBEPXHOCTLIO 3EMIN.
MoTeHUManbHas 3HepPrist CXXaToi NpyXXmMHbl. KnHeTMueckas aHeprus. Teopema 0 KMHETUYECKOI
3HEPryKn. 3aKOH COXPaHEHSI MEXaHNUYECKOW 3HEPTr .

Hemoncmpayuu.

1. HabntogeHne MexaHM4YecKoro ABVXeHUA Tesla OTHOCUTENbHO pasHbIX TeN OTCYETA.

2. CpaBHeHvie MyTei U TPaeKTOPUA [BWXKEHWUS OAHOTO W TOrO K& Tesa OTHOCUTESIbHO
pasHbIX TeN OTCYETA.

3. M3MepeHre CKOPOCTU 1 YCKOPEHWS MPAMOJIMHENHOTO ABUXKEHNS.

4. ViccnepoBaHve NPU3HAKOB PaBHOYCKOPEHHOTO BUXEHUS.

5. HabnogeHve ABMKEHNA Tena no OKPYXXHOCTHU.

6. HabnogeHne mMexaHUYeCKMUX SBNEHWI, NPOUCXOAALLMX B CUCTEME OTCYUETa «Tenexka»
npu eé paBHOMEPHOM N YCKOPEHHOM [BUXXEHWUM OTHOCUTE/IbHO KabuHeTa PU3MKK.

7. 3aBMUCUMOCTb YCKOPEHUS Tena OT MacChl Tefa U [eNCTBYHOLLEN Ha HEero Cusbl.

8. HabntogeHne paBeHCTBa CUM MPY B3aUMOLENCTBUN Tel.

9. W3meHeHwue Beca Tena Npu YCKOPEHHOM ABVXKEHWN.

10. Mepepaya MMnynsca Npy B3aMOAENCTBUN Ter.

11. NMpeobpa3oBaHMA IHEPTM MPY B3aVMOAENCTBUN TeN.

12. CoxpaHeHne mnynbca Npu Heynpyrom B3auMogencTeumm.

13. CoxpaHeHne mnynbca Npu abCcoMtTHO YNPYyrom B3anMOAeCTBUN.

14. HabntofeHne peakTUBHOIO ABVKEHNS.

15. CoxpaHeHne MexaH14YeCKOo 3HepPrum Npu cBOOGOAHOM MaAeHUN.

16. CoxpaHeHne MexaHU4YeCKO IHEPrUm NPU ABUXKEHWUW Tena Noj, AeACTBUEM NPYXKMHbI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHCTpyupoBaHMe TpakTa ANs pasroHa W AanbHEnLWero paBHOMEPHOro ABVKEHMS
LLapUKa U TENEXKMN.

2. OnpepgeneHvie cpefHeil CKOPOCTU CKOMbXEHUSi OpycKa WM ABWKEHWS Lapvka Mo
HaK/OHHOW NI0CKOCTMW.

3. OnpegeneHne YCKOpPeHWA Tena MNpU  PaBHOYCKOPEHHOM ABVKEHMM MO HAKNOHHOW
MIOCKOCTW.

4. ViccnepoBaHue 3aBUCMMOCTM MYTW OT BPEMEHMW MPU PaBHOYCKOPEHHOM [ABVDKEHWUW 6e3
HaYa/IbHOW CKOPOCTMW.
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MpoBepKa rmnoTesbl: ecav Npy paBHOYCKOPEHHOM [BMXEHWUN 6e3 Haya/lbHOM CKOpPOCTM
MYTU OTHOCATCA Kak P HEYETHbIX YMCEN, TO COOTBETCTBYIOLLME MPOMEXYTKN BPeMeHU
O[IMHAKOBbI.

VccnepoBaHne  3aBUCUMOCTM  CUMbl TPEHUSA  CKOJIbXXEHWA OT  CU/Ibl HOPMaslbHOro
[aBNeHNA.

OnpegeneHvie KO3MMULMEHTA TPEHNA CKOMBbXKEHNS.

OnpepeneHne XXECTKOCTU NMPYXUHbI.

OnpegneneHve paboTbl CWUAbl  TPEHUS MpPU  PaBHOMEPHOM  [ABVDKEHWW Tefa Mo
rOPU30HTaNbHON MOBEPXHOCTW.

OnpegeneHvie paboTbl CWUAbl YNPYroctT npu MoAbEME rpy3a C WUCMOMb30BaHWEM
HENOABVXHOIO M MOABMXXHOIO 6/TOKOB.

13yyeHmne 3aKOHa COXpaHeHUs SHepruu.

Paznen 9. MexaHHYecKHe K0JIe0OaHHs ¥ BOJIHBI.

Koneb6atenbHoe [fBukeHMe. OCHOBHblE XapaKTepUCTUKM KonebaHWii: nepuof, 4actoTa,
aMnamTyga. MaTteMaTuyecKMin 1M NPYXWHHbIA - MasTHUKW.  [peBpalLeHe 3Heprum npu
KonebaTeslbHOM ABVKEHNN.

3aTyxarolime KonebaHus. BbIHYXAeHHble KonebaHus. Pe3oHaHC. MexaHuuYeckre BOJHbI.
CBoIicTBa MeXaHWYeCKUX BO/H. MpoAo/bHbIE N MONEPeYHbIe BOMHbI. J/IMHA BO/HbI U CKOPOCTh
eé pacnpocTpaHeHUs. MexaHU4ecKune BO/HbI B TBEPAOM Tefe, CeCMUYECKIE BO/HBI.

3BYK. TPOMKOCTb 3BYKa U BbICOTa TOHA. OTpaXeHwe 3ByKa. VIHpasByK 1 yNbTpasByK.

Hemoncmpayuu.

ok wdpE

HabntoaeHne konebaHuii Ten Nog AeCTBUEM CUMbI TSHKECTU U CUMbI YNPYFOCTY.
HabnoaeHne KonebaHuii rpy3a Ha HATU 1 Ha NPYXKHe.

HabntoaeHve BbIHY>KAEHHbIX KO/Ie6aHWI 1 pe3oHaHca.

PacnpocTpaHeHWe NPOA0/bHBIX M MOMEPeYHbIX BOSH (Ha MoLenn).

HabntoaeHne 3aBUCUMOCTY BbICOTbI 3BYKa OT YacTOTbI.

AKYCTNYECKUIA PE30HAHC.

Jlabopamopnuvie padbomut u onvimol.

no

OnpepeneHvie 4acToTbl U Mepuoja KonebaHnin MaTeMaTnyeckoro MasTHUKA.
OnpepeneHvie YacToTbl U Nepuoga KonebaHui Npy>KMHHOro MasiTHUKa.

ccnepoBaHue 3aBUCMMOCTY Mepuoja KonebaHWin MoABELLIeHHOro K HUTK rpy3a oT
OJIMHBI HUTW.

WccnepgoBaHne 3aBMCMMOCTM Mepuoga KonebaHuii NPY>XXMHHOTO MasTHMKA OT Macchl

rpysa.
MpoBepKa He3aBUCMMOCTM Mepuroja KonebaHuit rpy3a, nofBeLleHHOro K HUTK, OT Macchl

rpysa.

OnbITbl, AEMOHCTPUPYIOLLYE 3aBUCMMOCTb Mepuofa KonebaHuii NPY>KMHHOTO MasTHMKa
OT MacChl Fpy3a 1 XXECTKOCTN MPY>KUHBI.

3MepeHue YCKOPeHNsi CBOGOAHO0 NafieHus.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.



ONEKTPOMArHMTHOe nose. 3NeKTPOMarHUTHbIE BOJHbI. CaolicTBa INEKTPOMarHUTHbIX
BO/H. LLIKana saneKTpoMarHMTHbIX BOH. 1IcNonb30BaHMe 31eKTPOMarHUTHLIX BOH AN COTOBOWA
CBA3N.

DneKTpomarHnTHas npupoga ceeta. CKopocTb cBeTa. Bo/nHOBbIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CaolicTBa 3/1eKTPOMAarHUTHbIX BOSTH.
2. BonHoBble CcBOWCTBaA CBETA.

Jlabopamopnwvie pabomuvt u onvimol.
1. I/Isyquvle CBOICTB INEKTPOMarHMUTHbLIX BOJTH C NOMOLLbLHO MOOWILHOIO TEI'quJOHa.
Pa3zgen 11. CBeToBLI€e SIBJIEHUS.

INyyeBas mopgenb ceeta. VCTOuHWKM cBeTa. lMpAMONMHeriHOe pacnpocTpaHeHue CBeTa.
3atmeHna ConHua v JlyHbl. OTpaykeHKne cBeTa. [1710cKoe 3epKano. 3aKoH OTpaXKeHWs CBeTa.

MpenomneHne ceeTa. 3aKOH MpPenomMIeHusa ceBeTa. 1o/IHOe BHYTpPEHHEee OTpaXkeHWe CBeTa.
icnonb3oBaHWe NOHOro BHYTPEHHEr0 OTPaXXeHNs B ONTUYECKMX CBETOBOAX.

NnHza. Xop nyueid B nmH3e. OnNTuMyeckas cucTema (poToanmnapata, MMKpoOckona W
Teneckona. a3 Kak onTuyeckas cuctema. bansopykocTb 1 fanbHO30PKOCTb.

Pa3noxXeHune 6en1oro ceeta B crnekTp. OnbITbl HotOTOHA. CnoXeHVe CNeKTpasibHbIX LLBETOB.
Jwncnepcusa ceeTa.

Hemoncmpayuu.

MpsMONMHENHOe pacnpocTpaHeHWe CBeTa.

OTpaxkeHWe cBeTa.

MonyyeHne N306paXkeHnin B N10CKOM, BOTHYTOM U BbIMYK/IOM 3epKaax.
MpenomneHve ceeTa.

ONTUYECKNiA CBETOBOA,

Xop nyyein B cobupatoLeit nnH3e.

Xop nyyeli B paccemBaroLLen NnH3e.

MonyyeHne N306paXKeHWNIA C MOMOLLbHO JINH3.

. MpuHumn geincteus hoToannapata, MMKPOCKOMa ¥ Teneckona.
10. Mogens rnasa.

11. Pa3noxeHvie 6en10ro ceeta B CMeKTP.

12. TNony4yeHre 6en0ro ceeta Npw CIOXKEHUN CBETa pa3HbIX LiBETOB.

©CoNo~wWNE

Jlabopamopnwvie padbomot u onvimul.



1. WccnepoBaHue 3aBUCMMOCTI Yr/ia OTPXXEHWNSA CBETOBOIO flyya OT Yr/a nafgeHus.
3yueHre XapakTepucTuK N306pakeHns npeamMeTa B M10CKOM 3epKasie.

WccnepoBaHne 3aBUCUMOCTY yria MPeioMIeHns CBETOBOrO Jlyda OT yr/ia nafeHust Ha
rpaHuLe «BO3LYX—CTEK/I0%.

MonyyeHne N306paXkeHMin C MOMOLLIbIO COBMPAtOLLIEN NNH3bI.

OnpepgeneHvie POKYCHOr0 pacCTOSAHUA U ONTUYECKOW CU/bl COOMPAtOLLEN TNH3bI.

OnbITbl MO PasnoXXeHWI0 6e10ro cBeTa B CEKTP.

OnbITbl MO BOCMPUATUIO LiBETA MPEAMETOB MNPU WX HabMOAEHUN Yepe3 LIBETOBbIE
(OMNbTPBLI.

wn

No ok

Pa3zpen 12. KBaHTOBLIE SIBJICHUS.

OnbITbl Pe3epthopaa v nnaHetapHas Mogenb atoma. Mogenb atoma bopa. McnyckaHue u
rnorsoLleHne ceeta aToMoM. KBaHTbI. JInHeAyaTble CNeKTpbl.

PagnoaktnBHOCTb. Asbha, 6eta- M ramma-usnydvenus. CTpoeHue aTOMHOro ffpa.
HyknoHHaa Mofenb atomMHoro sfgpa. W3oTonbl. PagnoakTvBHble npeBpalleHns. [lepuof
nonypacnaga aToMHbIX AAep.

FAfepHble peakunn. 3aKoHbl COXpaHeHUs 3apsa0BOro M MacCcoBOro Yucen. SHeprus CBA3n
aToMHbIX fgep. CBfA3b MacCbl M 3Hepruu. Peakuun cuHTe3a W [eneHusa agep. VICTOUHUKM
3Heprum ConHua 1 3Bé3[.

SnepHas aHepreTuKa. [eiicTBrS paaroaKTBHbIX U3MyUYeHWIA Ha XKIBble OPraHN3MbI.

Hemoncmpayuu.

CneKTpbl U3NYYeHUs 1 NOTNOLLEHMS.

CneKTpPbl pas/IMYHbIX ra3os..

CnekTp Bogoposa.

Ha6ntoaeHve TpeKoB B Kamepe BunibCoHa.

PaboTa CUETUMKA VOHU3UPYIOLLIMX U3NYUEHWIA.

Peructpauys nsnyyeHus NpUpPoaHbIX MUHEPAOB 1 NMPOAYKTOB.

ok wdpE

Jlabopamopnuvie pabomul u onvimol.

1. HabniogeHne CNAOLWHbIX U NIMHEYaTbIX CNEKTPOB U3/TyHeHMS.

2. WccnepoBaHue TPeKOB: WM3MEPEHWe 3HEPrum 4acTuubl MO TOPMO3HOMY nyTu (Mo
(hoTorpauam).

3. V3mepeHue pagmoakTMBHOIO (hoHa.

IHoBTOpPUTE/IBbHO-000011IA0 M MOYJIb.

MoBTOPMTENbHO-0600LLAaOWNIA  MOAYNb  MpPeAHa3HayeH And  cucTemMarTvsaumm  u
0606LLeHNSA NPeAMETHOIO COAEPXKaHNA 1 OMbITa AeATeNbHOCTM, MPUOBPETEHHOIO MPY U3YYeHUN
BCEro Kypca u3nKK, a Takxe 4/19 MOLrOTOBKM K OCHOBHOMY rOCYAapCTBEHHOMY 3K3aMeHy Mo
(hun3nKe AN 06yyatoLLMXCS, BbIOpaBLUMX 3TOT Y4eOHbIN NpeaMeT.



Mpy  M3ydeHUM [AHHOFO MOAYNS  Peann3yroTcs U CUCTEMATU3UPYHOTCS  BUAbI
[EATeNbHOCT, HA OCHOBE KOTOPbIX OOGECMeuMBaeTCs  AOCTUMXKEHWE MPEAMETHbIX 1
MeTanpeamMeTHbIX MNaHNpPyeMbIX pe3ynbTaToB 06YyueHus, (hopmupyeTcs
eCTEeCTBEHHOHAYYHasi FPAMOTHOCTb: OCBOEHME HayuHbIX METOA0B WCCNEA0BaHUS SBMEHW
NPUpoAbl M TEXHWKWU, OBMafieHWe YMEHUSMU OObSCHATb (M3NYECKMe SIBNEHUS, NPUMEHss
MoyYeHHble 3HaHUS, PeLLaTh 3a4aum, B TOM UIC/e KAYEeCTBEHHbIE U IKCMEPUMEHTA/IbHbIE.

MPUHUMINANBHO AesTeNbHOCTHBIA XapakTep AaHHOro pa3fena peannsyeTcs 3a CUET Toro,
yTO 06YyYatOLLMECS BIMOMHAIOT 3aaHus, B KOTOPbIX MM Npea/iaraeTcs:

Ha OCHOBe MOJTyYeHHbIX 3HaHWIA pacno3HaBaTb U Hay4YHO 0OBACHATL PU3NYECKME SBNEHNS
B OKpY>KatoLLeid Npupoge 1 NOBCEAHEBHON XKN3HMW;

MCrnoJsib30BaTb Hay4HblE METOAbI NCCNEAOBaAHUA (*)VI3VI‘-I€CKVIX SIBMIEHWNIA, B TOM 4mcre anAa
MPOBEPKKU TNNOTE3 KN NONYHYEHNA TEOPETUYECKNX BbIBOJOB,

00BACHATL Hay4Hbl€ OCHOBbI Hanbosiee BaXHbIX ,D,OCTI/I)KGHI/IVI COBPEMEHHbIX TEXHO/OT WA,
Hanpumep, NMpPakTU4eckoro 1Croib3oBaHNA pas/iMvyHbIX NCTOYHMKOB 3HEPIN Ha OCHOBE 3aKOHa
npespawleHna N COXpaHeHNA BCEX N3BECTHLIX BUAOB 3HEPTUNN.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

N3yyeHne (M3MKM Ha YPOBHE OCHOBHOrO O06LLUEro 06pa3oBaHMst HampaBfeHO Ha
LOCTVKEHUE NIMYHOCTHbIX, METANPeAMETHbIX U NPeAMETHbLIX 06pa30BaTe/bHbIX Pe3y/bTaToB.

B pesynbTate u3yyeHWs (U3MKM Ha YPOBHE OCHOBHOrO 06LWero o06pa3oBaHus Yy
obyuatoLerocs 6yayT chopMUPOBaHbI CeAyoLLMe IMYHOCTHbIE Pe3y/bTaTbl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

—MposiB/ieHMe MHTepeca K WUCTOPUU N COBPEMEHHOMY COCTOSIHWMIKO POCCUACKON (U3NYeCKOM
HayKu;

— LIeHHOCTHOE OTHOLLIEHME K JOCTUXEHUAM POCCUNCKUX YUYEHbIX-(DN3NKOB;

2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TrOTOBHOCTb K aKTVMBHOMY Y4acTUO B OOCYXXAEHWUN OOLLECTBEHHO 3HAYMMbBIX N 3TUYECKUX
npo6nem, CBA3aHHbIX C NMPaKTUYECKMM NPUMEHEHNEM LOCTUXEHWUI PU3NKM;

— 0CO3HaHVe BaXXHOCTU MOPa/IbHO-3TUUYECKUX NMPUHLIUMOB B AeATeNbHOCTU YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

—BOCMPUATME 3CTETUYECKMX KAYecTB (PU3NYECKOM HayKu: e€ rapMOHWYHOIO MOCTPOeHUS,
CTPOrocTu, TOYHOCTW, NTAKOHNUYHOCTU;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

—0CO3HaHWe LLeHHOCTUN (PU3NYECKOW HayKM KaK MOLLHOTO MHCTPYMEHTA MO3HaHWs Mypa, OCHOBbI
pa3BUTUA TEXHO/OI UM, BAXKHENLLIEW COCTaBNAIOLLEN KY/bTYpbI;

— pa3BuTUE Hay4YHOW /IF0603HATENBHOCTM, MHTEPECa K UCCNeA0BaTe/IbCKON AeATeNbHOCTY;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOLMOHAIBLHOI0 0J1ATONOJYy U



—0CO3HaHue LieHHOCTK 6e3onmacHoOro obpasa >KM3HNU B COBPEMEHHOM TEXHO/IOMMYECKOM MUpE,
BaXKHOCTM MpaBwn 6e30MacHOro MoBefeHWs Ha TPaHCropTe, Ha Joporax, C 3/1eKTPUYECKUM U
TennoBbIM 060pYL0BaHNEM B JOMALLIHUX YC/TOBUSX;

— C(HOPMUPOBAHHOCTb HaBblKa peqiekcun, Npu3HaHWe CBOEro MNpasa Ha OWWOKY M Takoro e
npasa Yy ApYyroro YenoBekKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTMBHOE Yy4aCTWe B pelleHMU MpakTUYecKMX 3afad (B paMKax CembW, 06pa3oBaTe/ibHOM
opraHu3saumun, ropoga, Kpas) TeEXHONOrMYeCKON 1 CoLmanbHON HanpaBieHHOCTH, TPebyoLWmX B
TOM Ymcrie U PU3NYECKUX 3HAHWIA;

—WNHTEpeC K NpakTUYecKOMy 13yYeHUIO MPOGecCuia, CBA3aHHbIX C (U3NKONA;

7) IKOJIOrH4eCcKOro BOCIIUTAHMS:

—OpveHTauMa Ha MNpUMeHeHVe (U3MYECKMX 3HaHWI AN peweHus 3agad B 06nactu
OKpY>KatoLLeli cpefbl, MIaHUPOBaHWS MOCTYMKOB U OLEHKM MX BO3MOXHbIX MOCNEACTBUM A1
OKpYyXKatoLLel cpefbl;

— 0CO3HaHMe rnobasibHOro XapakTepa 3KOI0rMYecKnx NpobsiemM 1 NyTen UX peLLeHns;

8) axanTanuu K U3MEHSIOIIHMMCH YCJIOBUAM COLHUAIBHON U MPUPOIHOM Cpe/bl:
—NOTPeBHOCTb BO B3aUMOLENCTBMN MPY BbIMOSHEHUN UCCNEA0BaHWA 1N MPOEKTOB (IU3NYECKON
Hanpas/fIeHHOCTW, OTKPbITOCTb OMbITY W 3HAHUAM APYTrUX;

— MNOBbILLIEHNE YPOBHA CBOEM KOMNETEHTHOCTUN Yepes NPaKTUYECKYHo AeATeNlbHOCTb;
—NOTPeBHOCTb B (DOPMUPOBAHNM HOBbLIX 3HaHWIA, B TOM Yncie POPMYNNPOBaTb MAEWN, MOHATUS,
rmnoTesbl 0 PU3NYECKNX 0OBEKTAX U ABEHUAX;

—0CO3HaHVe AerLUMTOB COOCTBEHHbIX 3HaHWIA N KOMNETEHTHOCTEN B 0611aCTU PU3NKUK;

— NNaHMpoBaHMe CBOEro pas3BMTUSA B MPUOOPETEHNM HOBbLIX (DU3NYECKNX 3HAHWIA;

—CTPEM/IEHNE aHaA/IM3MPOBaTh U BbISBNATL B3aMMOCBS3M NPUPOLbl, 06LLECTBA U 3KOHOMUKM, B
TOM 4mC/ie C UCMONb30BAHNEM (PU3NYECKUX 3HAHWIA;

— OLeHKa CBOMX AENCTBUI C YHETOM BNUSHUS HA OKPYXKALOLLLYIO Cpeay, BOSMOXHbIX FN06a/1bHbIX
nocneacTBuim.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbTateé OCBOEHWSA MPOrPamMMbl MO (DU3MKE Ha YPOBHE OCHOBHOIO O6LLEro
obpas3oBaHus 'y obyuvatoulerocs 6yayT C(HOPMUPOBAHbI MeTanpeaMeTHbIe Pe3yJbTaThl,
BK/TKOYaKoLWmMe no3HaBaTe/lbHblE  YHUBEPCa/IbHbIE y‘-IE6Hb|e AGVICTBI/IFI, KOMMYHWKaTUBHbIE
YHMBEPCA/bHbIE YUe6HbIe AECTBUS, PEryNATVBHbIE YHUBEPCA/IbHbIE YUebHbIE AeCTBUS.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE e CTBHS

Ba3oBble jornyeckue geiicTBud:

BbISIBNSATb W XapaKTepK30BaThb CYLLECTBEHHbIE MPU3HAKN 06BEKTOB (BNEHWIA);



YCTaHaB/NBaTb CYLUECTBEHHbI MPU3HAK KiacCUMKaLmm, OCHOBaHWS A1 06006LeHNs ©
CpaBHeHUS;

BbISIBNATb  3aKOHOMEPHOCTM W MPOTMBOPEYUs B paccMaTpuBaemblX (hakTaxX, [faHHbIX K
Hab/FOAEHUAX, OTHOCALLMXCS K PU3NYECKUM ABNEHUSM;

BbISIBNATb NPUYUHHO-CNEACTBEHHbIE CBA3N MPU U3YHEHUWN (PU3NYECKUX ABNEHWUIA WU MPOLLECCOB,
[enatb BbIBOAbI C UCMO/b30BaHWEM [efYKTUBHbIX Y MHAYKTUBHbIX YMO3aK/HOYEeHWI, BbIABUTaTb
rMnoTesbl 0 B3aMMOCBA3AX (DU3NYECKNX BENUYUNH;

CaMOCTOATE/IbHO BblOMpPaTb CNOCO6 peLleHns y4ebHOM (PM3MYECKO 3adayn  (CpaBHeHue
HECKO/IbKUX BapuaHTOB peLleHus, BbIbop Hambonee MOAXOAALEro ¢ YYETOM CaMOCTOSATENbHO
Bbl€NEHHbIX KPUTEPUEB).

ba3oBble ncciienoBareibcKue AeiiCTBHA.

MCMOMb30BaTh BOMPOChI KakK MCCNeA0BaTENbCKUIA MHCTPYMEHT MO3HAHNS;

MPOBOANTL MO CAaMOCTOSITE/IbHO COCTAaB/IEHHOMY TM/aHy OfbIT, HECNOXHbI  (PU3nNYecKuii
3KCMEPUMEHT, HeGOMbLLIOE UCCNefoBaHNE (PU3NYECKOTO SBNEHNS;

OLeHMBaTb Ha MNPWMEHUMOCTb W [OCTOBEPHOCTb WH(OPMALIMIO, MOMYYeHHYD B  Xofe
CCNe0BAHNS UM IKCMEPUMEHTA;

CamMoCTOSTeNbHO (HOPMY/NIMPOBaTh 0606LLEHMS M BbiBOAblI MO pe3y/nbTaTaM MpPOBEAEHHOO
HaGOIEHNS, OMbITa, UCCMEA0BaHNS;

MPOrHO3MpoBaTh BO3MOXHOE [aslbHelilliee pa3BUTME (U3NUECKUX TMPOLIECCOB, a TaKxkKe
BbIZIBUraTb MPEANONIOXEHNSI 06 MX Pa3BUTIMN B HOBbIX YC/IOBUSIX U KOHTEKCTAX.

PatGora ¢ undopmanmeii:

MPUMEHSATb Pas/inyHble MeTOAbl, UHCTPYMEHTbI M 3anpocbl NpU NOUCKe 1 0TOOpe MHGOopPMaLMK
VAW JaHHbIX C YYETOM MPeasIoXKeHHOM Y4e6HOM (hr3nyecKol 3afaun;

aHasM3MpoBaTb, CUCTEMATMU3NPOBATb U MHTEPNPETUPOBATL MH(OPMALMIO Pa3INYHbIX BULOB U
(hopM MpeLCTaB/eHNS;

CaMOCTOATENIbHO ~ BbIOMPaTb  ONTUMaNbHYO  (OpMYy  MpeAcTaBfieHus  UHGopMauum  u
WNMKOCTPUPOBATL pellaeMble 3aaqn HECIOXKHbIMM CXeMaMK, AvarpamMmMamm, UHOM rpadrkon m
NX KOMOMHALMAMM.

KoMMyHuUKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el cTBHA:

B Xofe 00CYyXAeHus y4yebHOro marepuana, pesy/nbTaTtoB nabopaTopHbIX pPaboT M MPOEKTOB
3a/laBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMol TeMbl U BbICKa3blBaTb WMAEW, HaLeNEHHbIE Ha
peLLeHe 3a4aum 1 noaaepxaHue 6naroxkenaTeslbHOCTU 06LLEHUS;

COMOCTaB/NISAITb CBOW CY)XKAEHWS C CY)XKAEHMSIMU [PYrMX Y4YaCTHMKOB [uanora, 06HapyXuBaTb
pasninyme 1 CXO0ACTBO MO3NLUIA;

BblpaXaTb CBOK TOUKY 3PEHNSA B YCTHbIX U MUCbMEHHbIX TEKCTAX;

ny6/IMYHO MpPeAcTaBNATb Pe3ynbTaTbl BbINOAHEHHOrO (PU3MYECKOr0 OMbiTa (3KCNEPUMEHTA,
nccnefoBaHns, NPOeKTa);

MOHMMaTb W WUCMOMb30BaTb MPEUMYLLECTBA KOMaHAHOM W WMHAMBMAYa/IbHOW paboTbl Npw
PELLEHNN KOHKPETHOW (hM3nYecKoi Npo6nemsl;

NPUHMMaTb LeNN COBMECTHOW [AeSTeNbHOCTU, OpPraHW30BbIBaTb AENCTBMS NO €€ AOCTVKEHWIO:
pacnpefensTb ponu, 06CyXAaTb MPOLECChl M pe3ynbTaTbl COBMECTHONM pPaboTbl, 0606LaTh
MHEHWSI HECKO/IbKNX NHOAEN;

BbIMO/IHATL CBOKO YaCTb PaboThbl, JOCTUras KAYECTBEHHOIO pe3y/bTaTa Mo CBOEMY HanpaB/ieHNHO
1 KOOPAUHMPYSA CBOW AENCTBUS C APYTIMUX YNieHaMW KOMaH[bl;

OLeHMBaTb KayeCTBO CBOEro BK/ada B OOWWIA MNPOAYKT MO KPUTEPUSM, CaMOCTOSITE/IbHO
ChopMYyNMpPOBaHHbLIM y4aCTHUKaMV B3aUMOAENCTBUS.



PerJ'[ﬂTI/IBHBIe YHUBEPCAJIbHbIC y‘leﬁﬂble JelcTBUA

CaMoopraHmaunﬂ:

BbISIBNIATL MPOGNEMbl B JKM3HEHHBIX W YYeOHbIX CUTyauusax, TPebylolmMX AN peLleHus
(hM3NYECKNX 3HAHWIA;

OPVEHTMPOBATLCS B Pa3fIMYHbIX NOAXOAAX MPUHATUA pelleHunid (MHAMBUAYaNbHOE, NPUHATUE
peLleHuns B rpynne, NPUHATUE PELLEHWIA TPYNMOW);

CaMOCTOATE/IbHO COCTaB/ISATb aITOPUTM PeLLEHUS (131YECKON 3aaumn 1an nnaHa uccnefoBaHus
C YYETOM VMEIOLLMXCA pPecypcoB U  COOGCTBEHHbLIX BO3MOXHOCTEN, apryMeHTUpOBaTb
npeg/iaraemble BapuaHTbl PELLEHWA;

[ienaTb BbIOOp 1 6paTb OTBETCTBEHHOCTL 32 PeLLUEHMe.

CﬁMOKOHTpOJIb, IMOLIUOHAJIbHBIA HHTEJLJIEKT:

[laBaTb afieKBaTHYIO OLEHKY CUTYyaLuu 1 npeasiaratb niaH eé n3MeHeHus;

06BACHATL NMPUYUHBI JOCTUXKEHUS (HEAOCTVXKEHUA) Pe3ynbTaToB AeATeNbHOCTH, AaBaTb OLEHKY
NPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B [eATeNbHOCTb (B TOM 4uCNle B XOA BbINOMHEHUA (U3NYECKOTO
NCCNesfoBaHWS WM MPOEKTA) Ha OCHOBE HOBbLIX OOCTOATENbCTB, WM3MEHUBLUMXCA CUTYaLWN,
YCTaHOB/IEHHBIX OLUNOOK, BO3HUKLLINX TPYLHOCTENR;

OLLeHMBaTb COOTBETCTBYE pe3ynbTaTa Liefin U YCrI0BUAM;

CTaBUTb cebsi Ha MeCTO [pYroro 4YesioBeka B XOAe Crnopa Wav OUCKYCCUW Ha HAy4yHYHO Temy,
MOHMMAaTb MOTVBbI, HAMEPEHUSA U JIOTWIKY LpYroro;

Npy3HaBaTb CBOE NPaBo Ha OLIMOKY NP peLleHnn U3NYecKnX 3afay Uan B YTBEPXKAEHUAX Ha
Hay4Hble TeMbl 1 TaKoe Xe Npaso Apyroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K KOHUy 06y4eHus B 9 kJiacce NpeiMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHE [AO/KHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 06YYaALOLLMXCA YMEHWIA:

1CMOo/b30BaTh NMOHATUA: CUCTEMA OTCUETA, MaTepuasibHas TOUKa, TPaeKTopus, OTHOCUTENbHOCTb
MexaHN4ecKoro [BWKEHNS, Aeopmaums (ynpyras, nnacTuyeckas), TPeHwe,
LIEHTPOCTPEMUTENIbHOE YCKOPEHWE, HEBECOMOCTb M MEPEerpysku, LeHTp THXecTn, abCooTHO
TBEPAOE TeNO, LEHTP TAXKECTM TBEPAOro Tesa, paBHOBECUE, MEXaHUYeCKME KONebaHus U BOJHBI,
3BYK, MH()pa3ByK W yNbTPa3BYK, 3/1eKTPOMarHUTHbIE BOJHbI, LUKana 3/IEKTPOMAarHUTHbIX BOJH,
CBeT, 6/IM30PYKOCTb U Aa/IbHO30PKOCTb, CMEKTPbl UCMYCKaHUA 1 MOr/oWeHns, anbga, 6eta- 1
ramma-m3nyyeHus, N30Tonbl, A4epHas SHepPreTrKa;

pasnnyatb  SBMeHUS  (PpaBHOMEPHOE U HepaBHOMEPHOE  MNPAMO/MHENHOE  [ABMXXEHMUE,
PaBHOYCKOPEHHOE MpPAMO/MHEHOe [BWXKeHWe, CBOOGOAHOE MajeHWe Tes, paBHOMEPHOe
[BWKEHVE MO OKPY)XXHOCTW, B3aMMOEWCTBME Tes, pPeakTMBHOE [ABWXKeHWe, KonebartesibHoe
[BWKeHMe (3aTyxalowme W BbIHY)XAEHHble KonebaHus), pe3oHaHC, BOJIHOBOE [BVKEHWE,
OTpaXXeHWe 3BYyKa, MNPSMO/IMHENHOe pacrnpocTpaHeHWe, OTPaXeHWe W MNpeioMeHne CBeTa,



MONIHOe BHYTPEHHee OTPaXeHWe CBeTa, pas3fioXkeHne 6enoro cBeta B CMEKTP U CIOXEHWE
CMEKTPa/IbHbIX LBETOB, AWCMEPCUsS CBeTa, eCTeCTBEHHas pPafM0aKTUBHOCTb, BO3HWKHOBEHME
NIMHEYaTOro CcrekTpa W3fydeHns) Mo OMMUCaHUK0 WUX XapaKTepHbIX CBOWCTB M Ha OCHOBe
OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE PU3NYECKOe SB/IEHNE;

pacnosHaBaTb MNPOSB/EHNE W3YYEHHbIX (DU3NYECKMX ABMEHUIA B OKpYXarowwem mupe (B TOM
yncne QU3anYeckre ABMIEHNUS B NPUPOLE: MPUAMBBLI U OT/IMBbLI, ABMXXEHWe nnaHeT CONHEYHOW
CUCTEMbI, PeaKTVBHOE [BWKEHME XXMBbIX OPraHW3MOB, BOCMPUATME 3BYKOB >KUBOTHbIMMU,
3eMNIETPSICEHME, CEMCMUYECKME BOSHbI, LlyHaMK, 3XO0, LBeTa Tefl, ONTUYeCKue SIBNEHUS B
npupoge, O6uonornyeckoe AencTBME BUAMMOrO, YNbTPaUONETOBOrO W PEHTFEHOBCKOrO
M3/TyYeHNN, €eCTeCTBEHHbIA pPafMOaKTUBHBIA (POH, KOCMWYECKMe Nyuu, pPagmoakTUBHOE
N3NyYeHVe MPUPOLHLIX MUHepanoB, [AeNCTBME PafMOaKTUBHBLIX W3/yYEHUIA Ha OpraHuaMm
4esioBeKa), NPU 3TOM NepeBOAUTL NPaKTUYECKYIO 3afady B YUeOHYH0, BbIAENATb CYLLECTBEHHbIE
cBoiicTBa (MpPU3HaKKM) OM3NYECKNX SBNEHNIA;

OMuCbIBaTb M3yYeHHble CBOMCTBA TeN WU (DU3MYECKMe SBEHWUS, WCNOMb3ys (hU3nYecKme
BE/IMUMHBI (CPELHAS Y MTHOBEHHAs CKOPOCTb Tena NpW HepaBHOMEPHOM ABVXXEHWW, YCKOPEHWE,
nepemMelleHre, NyTb, YrnoBas CKOPOCTb, CWAa TPEHWs, Cuna Ynpyroctu, cuia TSHKECTH,
YCKOpeHMe CBOOGOLHOr0 MafeHusi, BeC Tena, UMMybC Tena, UMMYAbC CUfbl, MeXaHuyeckas
paboTa M MOLLHOCTb, MOTEHUMaNbHAsA 3Heprust Tena, NOAHATOrO Haj MOBEPXHOCTbH 3eMAN,
NOTEHLMaNbHAA 3HEPTUA CKATOM MPYXMHbI, KUHETUYECKass 3Heprus, MosiHasg MexaHn4eckas
3HEprus, nepumog M Yactota KonebaHWi, AfMHA BOMHbI, TPOMKOCTb 3BYyKa W BbICOTa TOHa,
CKOPOCTb CBeTa, MokasaTe/lb NPenoMeHnst cpedpl), Npu OnuUcaHUM MpPaBUIbHO TPaKTOBaTb
(hM3NYECKUNIA CMbIC/T NUCMOMb3YEMbIX BEMMUMH, 0003HAYEHUSI N eAVHULIbI (DU3NYECKNX BENNUMH,
HaxXo4MTb (hOPMY/bl, CBA3bIBAIOLLME faHHYHO (U3UYECKYHO BENUUMHY C APYTUMU BENUYMHAMM,
CTPOUTb FpadvKm N3yUYeHHbIX 3aBUCUMOCTEN (IN3NYECKNX BENTNYNH;

XapakTepu3oBaTb CBOMCTBA Tef, (U3NYECKMe SABMEHMS W MPOLECChl, WUCMOb3ys 3aKOoH
COXPaHEHUS 3HEPrUN, 3aKOH BCEMUPHONO TAFOTEHMS, MPUHLUMN CYNeprno3nuumMm cui, NpUHLMN
OTHOocuTenbHoCTM Tanunes, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHWs WMMY/bCa, 3aKOHbl
OTPaXKEHUS U NPESIOM/IEHNA CBETA, 3aKOHbl COXpaHeHWs 3apsiA0BOro M MaccoBOrO Yucen npu
AAEPHbIX peakumsx, Mpu 3TOM [aBaTb CMOBECHYH (HOPMY/MPOBKY 3aKOHa W 3anucbiBaTb ero
MaTeMaTNYeCKOe BbIPaXKEHNE;

06BACHATL (h3MYeCcKMe NPOLECChl M CBOMCTBA Ten, B TOM YMUC/e U B KOHTEKCTE CUTYyaLuid
NPaKTVKOOPVEHTMPOBAHHOIO XapakKTepa: BbISBNATb MPUUYMHHO-CNELCTBEHHbIE CBS3W, CTPOUTb
00bSACHEHME M3 2—3 NIOMMYECKMX LLAroB C OMOPOi Ha 2-3 M3YYeHHbIX CBOMCTBA (PU3NYECKMX
ABNEHWUI, (IN3NYECKMX 3aKOHOB NN 3aKOHOMEPHOCTENA;

pellaTb pacyéTHble 3a4aum (ONMparoLLMecs Ha CUCTEMY M3 2—3 ypaBHEHWIA), CMO/b3YS 3aKOHbI
M (hopmynbl, CBA3bIBalOLME (M3NYECKME BENMUMHBLI: Ha OCHOBE aHanm3a YCNOBMS 3afayu
3anncbiBaTb KPaTKOe YC/0BWE, BbISBSTL HEAOCTAOLME UM U3ObITOYHbIE AaHHbIE, BbIOMpaTh
3aKOHbl W (DOpMYy/bl, HeobXoauMble [NA PeLUeHUs, MPOBOAWUTbL PacyéTbl U OLEHMBATb
Pea/INCTUYHOCTb NOMYYEHHOMO 3HAYEHUS (IU3NYECKOI BENNYMHBI;

pacrno3HaBaTb MNPO6GMEMbI, KOTOPblE MOXHO PeLWTb NpXU MOMOLWM (PU3NYECKUX METOAOB,
MCMONb3ys ONUCaHWe WCCNefoBaHWs, Bbl4eNATb MPOBEPSEMOE MPeArnonoXeHNe, OLEHUBATb
NpaBWNbHOCTL MOPAAKA MPOBEAEHWUS WCCNeAoBaHWs, AenaTb BbIBOAbI, WHTEPNPETMPOBaTb
pe3ynbTaTbl HAGMOAEHNIA U OMbITOB,;

NPOBOAUTL ONbITbl MO HAOMKOAEHUIO (U3NYECKUX SBNEHUIA UM (DU3NYECKUX CBOWCTB Ten
(M3yyeHne BTOPOro 3aKOHa HbKOTOHA, 3aKOHa COXPaHEeHWSt 3Hepruu, 3aBMCUMOCTb Nepuoga
KonebaHWin NPY>XMHHOI0 MasiTHUKA OT MaccChl rpy3a 1 XXECTKOCTU MPY>KMHbI 1 HE3aBUCUMOCTb OT
amMnanTyAbl MasibiX KonebaHwuii, NpsIMOIMHEHOE pacnpoCTpaHeHNe CBETa, pasfioXKeHne 6enoro
cBeTa B CNeKTp, M3y4eHre CBOWCTB M300paXkeHMs B MI0CKOM 3epKasie 1 CBOMCTB M306paxXeHUs
npeamMeTa B COGMpatoLLE NH3e, HAbBMHOAEHME CMIOLWHbIX U IMHEAYATbIX CMEKTPOB U3MTYyYEHNS):
CaMOCTOATE/IbHO COBMpaTb YCTaHOBKY M3 U30bITOMHOr0 Habopa 060pYyA0BaHUSA, ONUCLIBATL XOf
onbIiTa 1 ero pesynbTatbl, POPMYINPOBaTb BbIBOADI;



MPOBOAWTL MPWY HEOBXOAMMOCTM Ceputo MPAMbIX WU3MEPeHWI, onpeaenss cpefHee 3HayeHue
n3mepseMor BefMuMHbl (POKYCHOE paccTosiHWe cobupatoLlelt NMH3bI), 060CHOBLIBATL BbIGOP
cnocob6a n3mepeHuns (M3MepuTeNIbLHOro Npruobopa);

NMPOBOAUTL UCCNeA0BaHME 3aBUCMMOCTEN (PU3NYECKMX BEMIMUMH C UCMONb30BAHUEM MPSMbIX
M3MEepPEeHUn (3aBUCUMOCTb NMYTU OT BPEMEHU MPW PaBHOYCKOPEHHOM [ABMXEHUMN 6e3 HaYya/lbHOM
CKOpOCTU, Nepuoga KonebaHni MaTeMaTU4eckoro MasdTH1Ka OT 4JIMHbI HATK, 3aBUCUMOCTU yra
OTPaXeHWst cBeTa OT Yria MafeHws W yrna npeaomMaeHns OT yrnia nafeHus): nnaHnupoBaTb
nccnefoBaHne, caMoCTOATe/IbHO cobupaTb YCTaHOBKY, (DMKCUMPOBaThb Pe3y/bTaTbl MOMYyYeHHOW
3aBMCUMMOCTU  (PU3NYECKMX BeNWYMH B BuAe Tabnuy, W rpaukoB, fenaTb BbIBOAbI MO
pe3ynibTaTaM UCCNefoBaHUS,;

MPOBOANTL KOCBEHHbIE U3MEPEHUS (IN3NYECKUX BEIMUNH (CPefHAsS CKOPOCTb U YCKOPEHUe Tena
NPy PaBHOYCKOPEHHOM [BMXXEHUWN, YCKOPEHWe CBOOOAHOrO NafeHus, YKECTKOCTb MPYXWHbI,
KO3(D(MLMEHT TPEHUS CKOJbXEHUSA, MexaHu4yeckas paboTa M MOLLHOCTb, 4acToTa U Mepuog,
KonebaHWin MaTemMaTM4yecKoro M MPY>KMHHOM0 MasTHWKOB, OMTUYecKas cuia cobuparoLlel
NINH3bI, PafMOaKTUBHbIA (DOH): MNNaHMPOBaTb W3MepeHUs, cobupaTb 3IKCMEPUMEHTA/IbHYIO
YCTaHOBKY W BbINOMHATL U3MEPEHUS, CNeaya NPeasoKeHHOW MHCTPYKLMK, BbIYNCSTb 3HaYeHMe
BE/IMUMHBI W aHa/IM3UPOBaTb MOJMyYeHHble pe3y/bTaTbl C YYETOM 3afaHHOM MOrPeLIHOCTU
N3MEPEHUNA;

cobntofath Npasuia TeEXHWKM 6e30MacHOCTI Npu paboTe ¢ 1abopaTopHbIM 060PYA0BaHNEM;
pasnnyaTb OCHOBHbIE MPU3HAKN WU3YYEHHbIX (U3NYECKUX MOAENEe: MaTepuasibHas TOuKa,
abCcoMOTHO TBEPAOE TeNO, TOYEUHbIN UCTOYHUK CBETA, NyY, TOHKas IMH3a, NiaHeTapHas MOAeNb
aTomMa, HyK/I0HHas Mofeslb aTOMHOI0 A4pa;

XapakTepn30BaTb MPUHUMMbLI LECTBUS U3YYEHHbIX MPUOOPOB M TEXHWUYECKUX YCTPOWCTB C
Onopor Ha ux onucaHus (B TOM 4ucrie: CNUAOMETP, AATUMKM MOSOXEHUS, PACCTOSHUA W
YCKOPEHUs, pakeTa, 9XON0T, O4YKM, Mepuckomn, GoToannapar, ONTUYECKMe CBETOBOAbI,
CMEKTPOCKON, A03UMETP, Kamepa BunbCoOHa), UCMONb3ys 3HAHWA O CBOMCTBaX (M3NYECKMX
ABMIEHWI 1 HE06X0AMMble (IU3NYECKMEe 3aKOHOMEPHOCTH;

MCNONb30BaTb CXEMbl W CXEMaTW4Hble PUCYHKM U3YYEHHbIX TEXHUYECKUX YCTPOMCTB,
N3MEPUTENbHLIX NPUMOOPOB M TEXHONOMMYECKMX MPOLECCOB MNPU  pelleHun  yyebHo-
NPaKTUYECKMX 3aa4, ONTUYECKME CXEMbI A4/ MOCTPOEHMS N300pPaXKEHWIA B MIOCKOM 3epKasie U
cobupatoLLelt NnH3e;

NPUBOAUTL NpPUMepPbI (HaXOAMTb MHGOpPMauuio 0 npumepax) NPaKTUYECKOro MCNO/b30BaHUSA
(hM3MYECKMX 3HaHWIA B NOBCEAHEBHOW XN3HWN 418 06ecneyveHns 6e30MacHOCTL NPU 06paLleHum ¢
npnbopaMn M TEXHUYECKMMU YCTPONCTBaMK, COXPaHEHWS 3[40POBbSA M COGMOAEHWUS HOPM
3K0/I0rMYeCKOro MOBEAEHNS B OKPYXKatoLLeli cpefe;

OCYLLECTBNATL MOMCK MH(OPMaLMM (DU3NYECKOro coaepXaHns B IHTEpHETe, CaMOCTOATE/IbHO
(hopMynMpys MOMCKOBbLIA 3aMpoc, HaxO4MTb NYTW OMpeAeneHns AOCTOBEPHOCTM MOMYYEHHONA
MHOPMaLMN Ha OCHOBE UMEIOLLIMXCA 3HAHWIA 1 AONONHUTE/bHbIX MCTOYHUKOB;

MCMONb30BaTb MNPV BLIMOIHEHUM  Y4YeBHbIX 3afaHUiA  Hay4YHO-NONYMASPHYK  NUTepaTypy
(hM3MYECKOro CoAepXKaHus, CrpaBOYHble MaTepuasnbl, pecypcbl ceTu VIHTepHeT, BNageThb
nprémamMin KOHCMEKTUPOBaHMS TeKCTa, Mpeobpa3oBaHWs WMHGOpPMauMn M3 OLHON 3HAKOBOWA
CUCTEMbI B APYTYHO;

co3daBaTb COOCTBEHHbIE MWUCbMEHHbIE M YCTHble COOGLLEHMS HAa OCHOBE WH(opMaumn u3
HECKONbKNUX WCTOYHWMKOB (IM3NYECKOro cofepykaHusi, My6nMyHO MpeacTaBnATb Pe3ynbTaTbl
MPOEKTHON WAM  WCCNeAoBaTeNIbCKON AeSTENIbHOCTM, NPXM 3TOM [PaMOTHO MCMO/b30BaTh
M3YYEHHbI MOHATWIHBIVA annapaTt 13y4yaemoro pasgena QU3nNKM 1 CONPOBOXKAATb BbICTYM/EHME
npe3eHTaLyen ¢ y4éToM 0COGEHHOCTEN aygUTOPNA CBEPCTHUKOB.



TEMATWYECKOE INJIAHNPOBAHWE

No | HaumeHoBaHue

KonnyecTtBo 4acos

INEKTPOHHbIEe (umdposble)

M | pasgenos M TeMm | Beer | KOHTpOnbHbI | MpakTuuecky | ©6pasosatenibhbie pecypcbl

n | nporpaMm 0 e paboTbl e paboThl

Pa3nen 1. Mexannuyeckue siBJeHHs

1.1 | MexaHun4eckoe 3 https://edsoo.ru/konstruktor-
OBUKEHNE U rabochih-programm/
Cnoco6bl ero
onncaHumA

1.2 | Baaumopeiicteme 3 https://edsoo.ru/konstruktor-
cun rabochih-programm/

1.3 | 3aKoHbI 3 https://edsoo.ru/konstruktor-
COXpPaHeHus rabochih-programm/

1.4 | KoHTposnbHasa 1 1 https://edsoo.ru/konstruktor-
paboTa rabochih-programm/

Toro no pasgeny 10

Pa3zgen 2. Mexann4deckHne KOJIe0aHUA U BOJIHBI

2.1 | MexaHnueckune 7 https://edsoo.ru/konstruktor-
KonebaHus rabochih-programm/

2.2 | MexaHnueckune 7 https://edsoo.ru/konstruktor-
BOJIHbI. 3BYK rabochih-programm/

2.3 | Tect 1 1 https://edsoo.ru/konstruktor-

rabochih-programm/
IToro no pasgeny 15

Pa3nes 3. DjieKTpOMArHUTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI

3.1 | OnekTpomarHUTHO |5 https://edsoo.ru/konstruktor
e none u -rabochih-programm/
3/IEKTPOMArHUTHBI
€ BOJIHb!

iToro no pasgeny 5

Pa3gen 4. CBeToBbIe AIBJICHUSA

4.1 | 3aKOHbI 2 https://edsoo.ru/konstruktor
pacnpocTpaHeHuns -rabochih-programm/
cBeTa

4.2 | JINH3bI N 2 https://edsoo.ru/konstruktor
onTUYecKme -rabochih-programm/
npunéopsl

4.3 | PaznoxkeHune 2 https://edsoo.ru/konstruktor
6enoro ceeta B -rabochih-programm/
CMEKTP

4.4 | Tect 1 1 https://edsoo.ru/konstruktor

-rabochih-programm/

IToro no pasgeny 7

Pa3zgen 5. KBaHTOBLIE SIBJICHUSA

5.1 | UcnyckaHue n 3 https://edsoo.ru/konstruktor-
norsoLleHne cBeTa rabochih-programm/
dTOMOM

5.2 | CTpoeHue 2 https://edsoo.ru/konstruktor-

aTOMHOro apa

rabochih-programm/




5.3

AfLepHble peakunn | 2

rabochih-programm/

5.4

KoHTponbHas 1
paboTa

rabochih-programm/

WToro no pasgeny | 8

Paszgea 6. [loBTOpUTEIHH0-00001AKO NI MOYJIb

6.1

MoBTOpEHME U 6
06006L1eHNne
CofiepXKaHus Kypca
(hn3mkm 3a 7-9
Knacc

-rabochih-programm/

Toro no pasgeny 6

OBLLEEE 51
KO/IMYECTBO
YACOB MO
NPOrPAMME

NMOYPOYHOE NM/TIAHNPOBAHWE

Ne | Tema ypoka KonnyecTtso 4acoB [Jata ONeKTpoHHble | JTUCT

mn Bcero | KoHTposibHble | MpakTuueckue | M3yueHus | LGpoBble peKunn

paboTbl paboTbl 06pa3osare/ibH
ble pecypcbl

1. MexaHunueckoe 1 https://edsoo.r
[ABWXeHne u u/konstruktor-
cnoco6bl ero rabochih-
onucaHusa programm/

2. MexaHwnueckoe 1 https://edsoo.r
[OBWKEHME N u/konstruktor-
cnoco6bl ero rabochih-
onvcaHusa programm/

3. MexaHwnueckoe 1 https://edsoo.r
[OBWKEHME N u/konstruktor-
crnoco6bl ero rabochih-
onvcaHusa programm/

4, B3aumopenictaue 1 https://edsoo.r
cun u/konstruktor-

rabochih-
programm/

5. B3aumopenictaue 1 https://edsoo.r
cun u/konstruktor-

rabochih-
programm/

6. | B3aumopelicteue 1 https://edsoo.r
cun u/konstruktor-

rabochih-
programm/

7. 3aKOHbI 1 https://edsoo.r
COXpaHeHus u/konstruktor-

rabochih-
programm/

8. 3aKOHbI 1 https://edsoo.r

https://edsoo.ru/konstruktor-

https://edsoo.ru/konstruktor-

https://edsoo.ru/konstruktor




COXpaHeHus u/konstruktor-
rabochih-
programm/

9. | 3aKOHbI https://edsoo.r

COXpaHeHus u/konstruktor-
rabochih-
programm/

10. | KOHTpo/bHas https://edsoo.r
paboTa u/konstruktor-
rabochih-
programm/
11. | MexaHun4yeckue https://edsoo.r

KonebaHus u/konstruktor-
rabochih-
programm/

12. | MexaHun4yeckue https://edsoo.r

KonebaHus u/konstruktor-
rabochih-
programm/

13. | MexaHunyeckue https://edsoo.r

KonebaHus u/konstruktor-
rabochih-
programm/

14. | MexaHu4eckumne https://edsoo.r

KonebaHus u/konstruktor-
rabochih-
programm/

15. | MexaHu4eckume https://edsoo.r

KonebaHus u/konstruktor-
rabochih-
programm/

16. | MexaHu4eckume https://edsoo.r

KonebaHus u/konstruktor-
rabochih-
programm/

17. | MexaHun4yeckue https://edsoo.r

KonebaHus u/konstruktor-
rabochih-
programm/

18. | MexaHun4yeckue https://edsoo.r

BO/HbI. 3BYK u/konstruktor-
rabochih-
programm/

19. | MexaHn4ecKune https://edsoo.r

BOJIHbI. 3BYK u/konstruktor-
rabochih-
programm/

20. | MexaHunyecKune https://edsoo.r

BOJIHbI. 3BYK u/konstruktor-
rabochih-
programm/

21. | MexaHunyeckKune https://edsoo.r

BOJIHbI. 3BYK u/konstruktor-




rabochih-

programm/
22. | MexaHun4yeckue https://edsoo.r
BOJIHbI. 3BYK u/konstruktor-
rabochih-
programm/
23. | MexaHun4yeckue https://edsoo.r
BOJIHbI. 3BYK u/konstruktor-
rabochih-
programm/
24. | MexaHun4yeckue https://edsoo.r
BOJIHbI. 3BYK u/konstruktor-
rabochih-
programm/
25. | Tect https://edsoo.r
u/konstruktor-
rabochih-
programm/
26. | ONeKTpoMarHMTHoe https://edsoo.r
none u u/konstruktor-
INEKTPOMarHnTHbIE rabochih-
BOJIHbI programm/
27. | ONeKTpoMarHMTHoe https://edsoo.r
noneu u/konstruktor-
INEKTPOMarHnTHbIE rabochih-
BOJIHbI programm/
28. | ONeKTpoMarHMTHoe https://edsoo.r
noneu u/konstruktor-
INEKTPOMarHnTHbIE rabochih-
BOJIHbI programm/
29. | ONeKTpoMarHMTHoe https://edsoo.r
nonewu u/konstruktor-
INEKTPOMarHnTHbIE rabochih-
BOJIHbI programm/
30. | OneKTpoMarHMTHoe https://edsoo.r
nonewu u/konstruktor-
INEKTPOMarHnTHbIE rabochih-
BOJIHbI programm/
31. | 3aKOHblI https://edsoo.r
pacnpocTpaHeHus u/konstruktor-
CBeETa rabochih-
programm/
32. | 3aKOHblI https://edsoo.r
pacnpocTpaHeHus u/konstruktor-
CcBeTa rabochih-
programm/
33. | JINH3bI K https://edsoo.r
OMNTUYECKNE u/konstruktor-
npuéopsl rabochih-
programm/
34. | JINH3bI K https://edsoo.r
onTu4yeckue u/konstruktor-
npnéopsl rabochih-




programm/

35. | PasnoxeHue https://edsoo.r
6enoro ceeta B u/konstruktor-
CNEKTP rabochih-

programm/

36. | Pa3noxeHue https://edsoo.r
6enoro ceeTa B u/konstruktor-
CMNEKTp rabochih-

programm/

37. | Tect https://edsoo.r

u/konstruktor-
rabochih-
programm/

38. | MicnyckaHue n https://edsoo.r
nornoLleHne ceeta u/konstruktor-
aToMoM rabochih-

programm/

39. | McnyckaHue n https://edsoo.r
norsoLleHme cBeTa u/konstruktor-
aToMoMm rabochih-

programm/

40. | VicnyckaHue un https://edsoo.r
MornoLLleHne ceeta u/konstruktor-
aToMoM rabochih-

programm/

41. | CTpoeHune https://edsoo.r
aTOMHOrO0 sapa u/konstruktor-

rabochih-
programm/

42. | CTpoeHune https://edsoo.r
aTOMHOTO Aapa u/konstruktor-

rabochih-
programm/

43. | ApepHble peakumn https://edsoo.r

u/konstruktor-
rabochih-
programm/

44. | ApnepHble peakumm https://edsoo.r

u/konstruktor-
rabochih-
programm/

45. | KoHTponbHana paboTa https://edsoo.r

u/konstruktor-
rabochih-
programm/

46. | [ToBTOpPEHME 1 https://edsoo.r
0606L1eHNne u/konstruktor-
cofepXaHusa Kypca rabochih-
(hu3nkm 3a 7-9 programm/
Kfacc

47. | lNoBTOpEHME U https://edsoo.r
0606LLEeHNe u/konstruktor-

rabochih-

COfiepXKaHMs Kypca




(hM3nKn 3a 7-9 programm/
KJiacc

48. | NoBTOpPEHME U https://edsoo.r
06006L1eHNe u/konstruktor-
cofepXXaHusa Kypca rabochih-
(hn3mkm 3a 7-9 programm/
Knacc

49. | NoBTOpEHME U https://edsoo.r
0606LeHNne u/konstruktor-
CoAepP>XaHnA Kypca rabochih-
(hm3nKn 3a 7-9 programm/
KJlacc

50. | [MoBTOpEHUE N https://edsoo.r
06006L1eHNe u/konstruktor-
cofep>kaHuns Kypca rabochih-
(hM3nKK 3a 7-9 programm/
Knacc

51. | [MoBTOpeHue n https://edsoo.r
0606LeHNne u/konstruktor-
CcoAep>KaHnA Kypca rabochih-
(hn3mkm 3a 7-9 programm/

Knacc

O6LLEee KOMYeCTBO
4acoB Mo NporpaMme




