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INOACHUTEJIBHASA 3AIINCKA

MporpaMma no (u3nMke Ha YpPOBHe OCHOBHOro 06Llero o6pa3oBaHMA COCTaB/eHa Ha
OCHOBe MONOXEHWI N TPebOBaHMIA K pe3y/nibTaTaM OCBOEHMSi Ha 6a30BOM YpPOBHe OCHOBHOM
obpasoBarte/ibHOM nporpammbl, MpeactaBneHHblX B ®FOC OO0, a TaKke € Y4YETOM
(befepanbHOM paboyelt Mporpammbl BOCMWUTaHMS M KoHUenuuu npenofaBaHUs Yy4ye6GHOro
npeamMeTa «Pusnka».

CofepxaHne  mporpaMMbl MO (PM3MKe  HamMpas/ieHO  Ha  (hopMMpOBaHue
€CTECTBEHHO-HAY4YHON rPaMOTHOCTM O0OYYalOLMXCA M OpraHuM3auuio M3ydyeHns (U3MKKM Ha
[eATeNbHOCTHOW OCHOBe. B nporpaMme Mo (hM3MKe Y4YMTbIBAIOTCSA BO3MOXHOCTU Y4YeOHOro
npegmeta B peanmsaumy Tpe6oaHuit ®rOC OOO K nNAaHUPYembiM  JIMYHOCTHLIM 1
MeTanpegMeTHbIM  pe3ynbTaTtaM  00yyeHMsi, a  TaKKe  MeXNpeaMeTHble  CBA3M
€CTECTBEHHO-HaYUHbIX YUYeOHbIX NPeiMeTOB Ha YPOBHE OCHOBHOI0 06LLero o6pa3oBaHus.

MporpaMma no ¢m3nKe ycTaHaB/MBAET pacnpefesieHne yyebHOro marepuana no rogam
0byuyeHus (no Kknaccam), npegnaraeT MNPUMEPHYK MOCNeA0BATE/IbHOCTb U3YYeHUs  TeM,
OCHOBaHHYI0 Ha J/IOTMKe pasBUTUA MPeLMETHOrO cofepXaHuss U y4éTe BO3PACTHbIX
0CO6eHHOCTE 06yYatoLLUXCS.

MporpamMma no ur3rke paspaboTaHa C Lebio 0KazaHUs MeTOLMYECKOW NMOMOLLM YUUTESHO
B CO3JaHuu paboyeli Mporpammbl Nno y4ebHOMY npeaMeTy.

Pun3mnKa ABNISETCA CUCTEMOOOPA3YIOLLMM NS eCTECTBEHHO-HAYYHbIX YY4EOHbIX NPesMeToB,
MOCKO/IbKY (hM3MYEeCKMe 3aKOHbI NieXkaT B OCHOBE MPOLIECCOB M ABMEHWI, N3yYaeMblX XUMUENR,
6ronormen, acTpoOHOMMER 1 PU3NYECKOW reorpagnein, BHOCUT BKad B eCTECTBEHHO-HaYUYHYHO
KapTUHY Mupa, NpefocTasnseT Hambonee fCHble 06pasubl MPYMEHEHWUS HAy4YHOro MeTona
MO3HaHWS, TO eCTb Crocoba MoslyYeHns LOCTOBEPHbIX 3HAHWUIA O MUpe.

OfiHa 13 rnaBHbIX 3aga4y (PU3NYecKoro 0bpasoBaHNA B CTPYKType 00LLero obpasoBaHuA
COCTOMT B (POPMUPOBAHUMN €CTeCTBEHHO-HAy4YHOW TIpPaMOTHOCTU U MHTepeca K Hayke Yy
obyuaroLmxcs.

N3yueHve uM3MkM Ha 6a30BOM YpOBHe npeanonaraeT OBMafeHNe ChesyowmMm
KOMMNETEHTHOCTSIMU, XapaKTepU3YHOLLMMMN eCTECTBEHHO-HAYYHYH rPaMOTHOCTb:

e Hay4yHO OOBACHATb ABMEHUS;

e OLEHMBaTb U NMOHMMATb 0COBEHHOCTN HAYYHOIO UCC/eA0BaHNS;

e UNHTEPNpeTMpoBaTb [aHHble W WCMNONb30BaTb Hay4Hble [AoKasaTenbCTBa ANA
MoSy4eHNs BbIBOAOB.

Llenm unsyyeHns (Pu3MKM Ha YpPOBHE OCHOBHOro 06Liero o6pas3oBaHWs OrMpeaeneHbl B
KoHuenuuy npenofasaHus yyebHoro npeameta «dPusmka» B 06pa3oBaTe/ibHbIX OpraHn3aumsx
Poccuiickon  ®efiepauunn, peansyrolmMX OCHOBHble 006Lleobpa3oBaTe/ibHble MPOrpammbl,
yTBEPXKAEHHON pelleHnem Konnermv MuHWUCTEpCTBa MpPOCBeLLeHMs Poccuiickoin depepaymm
(npoTtokon o1 3 gekabpst 2019 r. Ne MK-4BH).

Henu n3yyeHus GpU3NKH:

e MpuobpeTeHNe WHTepeca W CTPEMJIEHUS O0OyYaloLMXCAa K HayYHOMY W3YUYEHUIO

NPUPOAbI, PasBUTUE NX UHTENINEKTYaIbHbIX M TBOPYECKMX CNOCOOHOCTEN;
e pa3BWTUE MNPELCTaB/eHWn O Hay4yHOM MeTofZe MOo3HaHWs U (hopMMpoBaHue
NCCNesoBaTeIbCKOro OTHOLLEHNS K OKPYXXatOLLMM SBIEHUAM;

e (hopMMpOBaHME HAYYHOI0 MUPOBO33PEHUA KaK pe3ysnibTara U3yYeHWUs OCHOB CTPOEHMS

maTepun N PyHAaMeHTaIbHbIX 3aKOHOB (IU3UNKW;
e (hopmMMpOBaHME NPEACTaBAEHNIA O Ponu (U3NKN ANA PasBUTUS APYIMX eCTECTBEHHbIX
HayK, TEXHUKW U TEXHONOT WA,

e pasBuTUE MpeACTaBNeHMn O BO3MOXHbIX Cepax Oygyllerd npogecCMoHaIbHOM
[eATeIbHOCTU, CBA3AHHON C (PU3MKOI, MOArOTOBKA K fa/ibHeleMy 00y4eHNO B 3TOM
Hanpas/eHUN.



JocTkeHne 3TuUX Lenei nporpaMMmbl MO ()M3MKe HA YPOBHE OCHOBHOrO 06Lero

06pa3oBaHus 06ecrnevnBaeTCs peLleHneM CrefyoLWwmX 3aaay:

e puoGpeTeHVe 3HaHWA O [UCKPETHOM CTPOEHWMM BELLECTBA, O MexXaHUYECKMX,
TEn0BbIX, 3NEKTPUYECKNX, MArHUTHBIX U KBaHTOBbIX AB/IEHUAX;

e pUOBpeTeEHNe YMEHWA ONUCbIBaTb U  OOBACHATL  (PU3MYECKME  SABMEHUS C
MCNONb30BaHWMEM MOJTYHEHHbIX 3HAHWIA;

e (OCBOEHME METOLOB peLUeHWs NPOCTEMLIMX PacyETHbIX 3afa4y C UCMoNb30BaHWEM
(h13nYeCKNX MOLeneld, TBOPYECKNX 1 NPaKTUKO-OPUEHTUPOBAaHHbIX 3a4ay;

e pasBuMTME YMeHWA HabnpaTb NPUPOAHbIE ABMEHWUS W BbINOMHATL  OMbIThl,
nabopaTtopHble paboTbl W 3KCMEPUMEHTa/IbHblE WCCNef0BaHWUS C UCMO/b30BaHUEM
M3MepuUTENbHbLIX MPUGOPOB;

e 0OCBOEHMWe NPUEMOB paboTbl C MHOPMaLVen (PU3NYECKOro COAepXaHus, BK/OYas
MH(OPMALMIO O COBPEMEHHBLIX AOCTUMDKEHUAX (DU3MKK, aHaIn3 U KPUTUYECKOoe
oLeHMBaHWe MHopmaLuu;

e 3HaKOMCTBO CO cthepaMun NPOdecCnoHaNbHON AeATeNbHOCTHU, CBS3aHHBIMK C (PU3MKOIA,
1 COBPEMEHHBIMM TEXHOIOMMAMM, OCHOBaHHbIMW Ha AOCTUXEHMUAX (IN3NYECKOIN HayKMK.

Ha n3y4yeHne hm3nkn (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOMO 06LLEro o6pasoBaHus
oTBoAMTCA 238 Yacos: B 7 Kfacce — 68 yacoB (2 yaca B Hefiento), B 8 knacce — 68 yacos (2 Yaca B
Hefeno), B 9 Knacce - 102 yaca (3 yaca B Hefento).

Mpeanaraemblii B nporpaMme Mo (r3nKe nepeyeHb 1abopaTopHbIX paboT 1 OMbITOB HOCUT
PEKOMEH/ATe/bHbIA XapaKTep, YYuTenb [enaeT BbiGOp MPOBeAeHWs NabopaTopHbIX PaboT M
OMbITOB C YYETOM MHAMBUAYANbHBIX 0COGEHHOCTEN 06YYatOLLMXCA, CNIMCKA IKCNEPUMEHTaIbHbIX
3a[)aHniA, NpeiaraeMbiX B paMKax OCHOBHOFO FOCY/1apCTBEHHOIO 3K3aMeHa Mo (n3mKe.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

du3nKa — Hayka 0 npupoge. ABneHnUs npuponbl. PrU3nYeckne ABNEHUA: MeXaHNYECKUe,
TennoBble, 3/IEKTPUYECKME, MAarHUTHbIE, CBETOBbIE, 3BYKOBbLIE.

®Pun3nyeckne BeNMUMHbLI. VI3MepeHne (U3NYECKUX BENUYUH. DPuU3nMYecKne npuobopsl.
MorpeLwHoCTb 3MepeHnii. MexxayHapoaHas cucteMa eanHuL,

Kak qm3nka n gpyrve ectecTBeHHble HayKu U3y4aroT npupogy. EcTecTBEHHO-HayuHbIl
MEeTOZ MO3HaHWA: HabMAeHWe, NOCTaHOBKA Hay4yHOro BOMPOCa, BbIABVXEHWE T[UMOTES,
9KCMEPUMEHT MO NpPOBepKe runotes, 060bACHeHWEe HabnwgaemMoro ssfeHWs. OnucaHue
(h13NYECKNX ABNEHWNIA C NOMOLLLLIO MOAENEN.

Hemoncmpayuu.

1. MexaHun4eckue, TENOBbIe, 3NEKTPUYECKME, MAarHUTHbIE, CBETOBbLIE ABMIEHNS.

2. ®u3nyeckme npubopbl U npoueaypa NPAMbIX U3MEPEHWUA aHAIOTOBbIM U LM(POBbLIM

npnéopom.

Jlabopamopnwvie pabomot u onvimel.

OnpegfeneHyie LeHbl [eNeHNs LWKa/bl U3MePUTENbHOMo Npubopa.
13mMepeHue paccTosHWA.
3mepeHre 06bEMa XMAKOCTU 1 TBEPLOIO Tena.
OnpegneneHvie pasMepoB MasibIX Ten.
3mepeHne TemmnepaTypbl MpU MOMOLUM XXWAKOCTHOrO TEPMOMETPa W AaTymka
Temnepartypbl.
6. [llpoBegeHne uccnefoBaHMS MO NPOBEPKE TUMOTE3bl: AaIbHOCTL MOMETa LLAPUKA,
MYLWeEeHHOr0 ropu3oHTaNIbHO, TEM 60/1bLLE, YeM 6O0/bLLE BbICOTA MYCKa.

Pa3)1e.11 2. HepBOHa‘laJ'lebIe CBE€JICHHUA 0 CTPOCHHUM BeHIECTBA.

CTpoeHve BellecTBa: aTOMbl W MOMIEKY/bI, MX pasMepbl. OnbIThbl, [OKa3blBatoLiue
[MCKPETHOE CTPOEHNE BeLLeCTBa.

[BvXeHne uvactuy, BeulecTBa. CBfA3b CKOPOCTU ABWXKEHMSI 4acTuL, C TemnepaTypou.
BpoyHoBCKOe [ABWXKeHWe, Auddy3ns. B3avmogencTBme YacTWL, BeLLeCcTBa: MPUTSHKEHME U
OTTa/IKMBaHMeE.

ArperaTHble COCTOSIHUS  BeLLeCTBA: CTPOEHWE rasoB, >KMAKOCTE W TBEPAbBIX
(Kpuctannmnyeckmx) Ten. B3avMOCBA3b MeXAy CBOWCTBAMU BeLLECTB B PasHbIX arperarHbiX
COCTOSIHUAX W MUX aTOMHO-MOJIEKY/IAPHbIM CTpoeHneM. OCOGEHHOCTW arperaTHbIX COCTOSHWIA
BOABbI.

Hemoncmpayuu.

1. HabniogeHne 6pOYHOBCKOro ABUKEHNS.

2. HabnogeHve guddysun.

3. HabnwogeHve SBNeHNA, 0OBACHAIOLMXCA NPUTSHIKEHUEM UM OTTA/IKUBAHMEM 4YacTuL,

BeLLeCTBa.

Jlabopamopuvie pabomul u onvimel.

1. OueHka anameTpa aToMa METOAOM PSAA0B (C MCMoNb30BaHWEM (oTorpaguii).

2. OnbITbl N0 HabMOAEHMIO TEMNJIOBOrO PaCLLUMPEHUS ra30B.

3. OnbITbl N0 06HAPYXXEHWNIO AENCTBUSA CUN MONEKYNAPHOTO NPUTSHKEHNS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

MexaH14yeckoe [BMXeHWe. PaBHOMEpPHOE W HepaBHOMepHOe [BvXeHue. CKOpOCTb.
CpefHss CKOPOCTb MpY HEPaBHOMEPHOM [BMXEHUW. PacyéTt NyTu 1 BpeMeHU ABVKEHUS.

FlBneHe WHepuun. 3aKOH WHepuuu. B3aumopfeiicTBre Ten Kak NpUYMHa M3MEHeHUs
CKOpOCTM [BMXeHus Ten. Macca Kak Mepa WMHepTHOCTW Tena. MMnoTHOCTb BellectBa. CBA3b
MIOTHOCTM C KOJIMYECTBOM MOJEKY/ B eUHNLE 00bEMA BeLLeCTBa.
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Cuna Kak XapakTepuctuka B3ammogencTsus Ten. Cuna ynpyroct u 3akoH [yka.
I3mepeHve cu/ibl C MOMOLUBIO AMHAMOMETPa. HBMeHWe TAroTeHWa U cuna Taxectn. Cuna
TSXKECTU Ha [pyrux nnaHetax. Bec Tena. HesecomocTb. CnoXkeHWe CWi, HanpasfeHHbIX Mo
O4HOV npamoli. PaBHogelicTBytoWwas cun. Cuna TpeHns. TpeHne CKOMbXEHUS U TPeHMe MOKOS.
TpeHne B NPUPoAe N TEXHUKE.

Hemoncmpayuu.

1. HabniogeHne MexaHU4YeCcKOro ABMXeHns Tena.
3MepeHne CKOpOCTH NPSAMOSIMHEAHOTO ABUKEHUS.

HabntoaeHne SBneHns MHepLmu.

HabntoaeHne n3meHeHNs CKOPOCTY NpU B3aUMOZENCTBUN Ten.
CpaBHeHwe Macc Mo B3aMMOZLENCTBUIO Ten.

CnoXkeHue cun, HanpaeneHHbIX MO O4HOV NPAMONA.

Jlaﬁopamopmﬂe padomul u onvimol.

1. OnpegeneHve CKOPOCTM PaBHOMEPHOrO [ABMXKEHUA (LUapuKa B >XWUAKOCTW, MOAEeNu

3NIEKTPUYECKOro aBTOMOOU/IA U TaK aasee).
2. OnpefeneHvie cpefHen CKOPOCTM CKONbXEHWUSA Opycka WM Luapyka Nno HakK/IOHHOW
NIOCKOCTW.

3. OnpepgeneHve NIOTHOCTW TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb PacTsXKeHUs (geopmMauunn) nNpy>XuHbl OT
MPUNOXEHHOW CUbI.

5. OnbITbl, 4EMOHCTPUPYIOLLME 38BUCUMOCTb CUJbI TPEHUA CKOJSIbXKEHUS OT Beca Tena u
XapakTepa ConpuKacaroLLXca NOBEPXHOCTEN.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

[asneHne. Cnocobbl yMeHbLUEHNS U YBENIMYEHUA faBneHns. JaBneHuve rasa. 3aBucMocTb
[laB/ieHns rasa ot 06bEMa, Temnepatypbl. Nepefayva faBneHns TBEPAbIMU Tenamu, XXULKOCTAMMU
N rasamu. 3akoH [Mackand. MNHeBMaTuyeckme MallmHbl. 3aBUCMMOCTb [aBNEeHUS XXUAKOCTU OT
rnyouHsbl. ugpoctaTMyecknin - napagokc. Coobuarowmecs  cocyabl.  T'mapaennyeckue
MexaHW3Mbl.

ATmoctepa 3emnm 1 aTMoctepHoe AaBneHune. MpUUMHbBI CyLLLeCTBOBAHUS BO3AYLLHOM
060504kn 3emnn. OnbIT Toppuyennn. V3mepeHne aTMOC(HEPHOro [aBeHusi. 3aBUCMMOCTb
aTMocthepHOro faBneHWs OT BbICOTbl Haf YpoBHEM Mops. [lpubopbl A1 M3MepeHus
aTMOC(ePHOr0 AaBneHus.

[elicTB/E XMAKOCTU 1 rasa Ha Norpy>XéHHoe B HUX Teno. BbiTankmBatowwas (apxvmMenoBa)
cuna. 3akoH Apxumeaa. lNnasaHune Ten. BosayxonniaeaHue.

Hemoncmpayuu.
3aBMCMMOCTb [1aB/IeHus rasa oT Temneparypbl.

Mepenaya faBNeHNA XXNAKOCTLIO U ra3oMm.

CoobuaroLimecs cocyfpl.

"MapaBnnyecKuid npecc.

MposBeHve fenCcTBMS aTMOCHEePHOro AaBneHus.

3aBMCUMOCTb  BbITA/IKMBAKOLLEA CW/bl OT 06bEMA MOrPY>XEHHON 4acTu Tena U

MIOTHOCTU >XMAKOCTW.

PaBEHCTBO BbIT/IKVMBAIOLLEN CUbl BECY BbITECHEHHOM XXMNAKOCTW.

8. Ycnosue nnaBaHUs Ten: MNjaBaHWe WU MNOrPY)XeHWe Ten B 3aBUCMMOCTM OT
COOTHOLLEHMS MNOTHOCTEN Tena v XXMAKOCTU.

Jlabopamopuvie pabomul u onvimel.

1. WccnepoBaHuve 3aBUCMMOCTM Beca Tefa B BOfE OT 06bEMA MOrPY>KEHHON B XXMAKOCTb
yacTu Tena.

2. OnpefeneHvie BbITaIKMBAIOLWEN CWMbl, AENCTBYIOLLEA Ha Teno, MNOrpy>éHHoe B
XWNOKOCTb.
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3. TpoBepka He3aBMCUMOCTW BbITA/IKABAKOLLEA CWUMbl, [AENCTBYHOWEA Ha Teno B
XWIKOCTW, OT Macchl Tefna.

4. OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb BbITa/IKMBAIOLENA CU/bl, AENCTBYIOLWENA Ha
TEeN0 B XXMAKOCTU, OT 06bEMA MOrPY>XXEHHOW B XMAKOCTb YacTu Tena U 0T NAOTHOCTU
XNIKOCTW.

5. KOHCTpympoBaHMe apeoMeTpa WM KOHCTPYMpPOBaHWE /OAKW W OnpeaeneHue eé

rpy3onofLEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

MexaHun4yeckas pabota. MOLHOCTb.

MpocTble MexaHW3Mbl: pblyar, 670K, HaKMOHHAsA MIOCKOCTb. [1paBuio paBHOBECUS
pblyara. MNprMeHeHWe npasuia paBHOBECUSA pblyara K 6/10Ky. «30/10TOe NPaBuio» MeXaHUKK.
KoaththnLMeHT NonesHoro AercTBMS MPOCTbIX MeXaHW3MOB. IMpocTble MexaHu3Mbl B ObITy ©
TEXHUKe.

MexaHunyeckasd aHeprus. KuHeTuyeckad W noTeHuuanbHas 3Heprus. [pespalyeHvie
0JJHOr0 BMAa MexaHU4eCKOoW SHeprum B ApYro. 3aKoH COXPaHEHNs SHEPTUN B MEXaHMKE.

Hemoncmpayuu.

1. Tlpumepbl NPOCTbIX MEXaHN3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. OnpepeneHve paboTbl CU/bI TPEHUS NPU  PaBHOMEPHOM [ABVDKEHWW Tena no

rOPU30HTa/IbHOW NMOBEPXHOCTH.

2. ViccnepoBaHue ycnoBuiA paBHOBECKS pblyara.

3. W3mepeHne KI/[ HaKNOHHOI NIOCKOCTW.

4. W3yyeHune 3aKOHa COXPaHEHUS MEXaHNYECKON aHEPTUN.

8 KUIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHble NONOXEHUA MONIEKYNAPHO--KMHETUYECKOW TEOpUM CTPOEHNS BellecTBa. Macca
W pasmepbl aToMoB W Monekyn. OnbiTbl, MNOATBEPXAAIOLIME OCHOBHbIE MOJIOXKEHNA
MONIEKYNAPHO-KUHETUYECKOI TEOPUN.

Mogenu TBEPLOrO, XXMAKOro 1 razoobpasHoOro CoCTosHM BelecTsa. Kpuctannnueckve um
amopHble Tena. O6bACHEHVE CBONCTB ra3oB, XNAKOCTEW 1 TBEPAbIX TEN Ha OCHOBE MOOXEHWIA
MOJIEKYNAPHO--KMHETUYECKOW Teopun. CMaumBaHve W KanuanspHble sBneHus. Tennosoe
pacLUMpPEHNE N CXKaTue.

Temneparypa. CBsi3b Temnepatypbl CO CKOPOCTbIO TEM/IOBOIO ABWKEHWA 4acTul,
BHyTpeHHs aHeprus. Cnocobbl M3MEHEHUS BHYTPEHHE 3Heprun: Tennonepejada WU
coBepLleHne paboTbl. Buapl Tensionepegayn: Tenn0nNpoBOAHOCTb, KOHBEKLMA, N3/TyYEHNE.

KonnyecTBo TennoTbl. Y[enbHas TErnJo&MKOCTb BeLlecTBa. TensjoobMeH U TeroBoe
paBHOBeCME. YpaBHEeHWe TennoBoro 6anaHca. MNnaBneHne U OTBepheBaHME KPUCT/UIMYECKUX
BELLECTB. Y[enbHad Tensota nasfeHus. [lapoobpasoBaHve W KOHAeHcaums. VicnapeHwe.
KuneHve. YpenbHaa Tensiota napoobpas3oBaHus. 3aBUCUMOCTb TeMMepaTypbl KUMeHus OT
aTMOC(epHOro AaBfieHus.

BnaxHocTb BO3ayXxa.

JHeprusa Tonnea. Y enbHasa Tenaota CropaHus.

MpuHUMnbl paboTbl TennoBblXx Asuratene KM TennoBoro Aasuratens. TensoBble
ABUraTeN 1 3aLMTa OKPY)KatoLLeid cpeapbl.

3aKOH CoxpaHeHWs 1 MpeBpaLLeHNs 3HEPTMK B TEMNJIOBbLIX MPoLeccax.

Hemoncmpayuu.

1. HabniogeHne 6pOyHOBCKOro ABUKEHNS.

2. HabnogeHve guddysun.

3. HabnogeHve aBneHnin cMaumBaHus 1 KanuanspHbIX SBIEHWIA.

4. HabnofeHve TENJI0BOro pacLUMpeHuns Tel.



5. VI3meHeHve [aBneHuns rasa npu n3mMeHeHUn o6bEMA 1 HarpeBaHUy U OXNaXKAEHNN.
6. [lpaBuna n3mepeHnsa TemnepaTypsbl.
7. Bwnabl Tennonepegayu.
8. OxnaxpieHvie Npy coBepLUeHNN paboThl.
9. HarpeBaHuve npv coBepLUEHUN PabOoTbl BHELLUHUMUN CUMaMU.
10. CpaBHeHMe TennoéMKOCTel pa3NyHbIX BELLECTB.
11. HabnogeHne KuneHus.
12. HabntogeHne NOCTOAHCTBA TEMMEPATYPbI MPK N1aBIEHUN.
13. Mogenun TennoBbIX ABUraTeneil.
Jlabopamopnwvie pabomot u onvimeol.
OnbITbl N0 O6HAPYXKEHNIO AEACTBUA CU MOSIEKYNAPHOTO MPUTSHKEHNS.
OnbITbl MO BbIPALLMBAHNIO KPUCTAII0B MOBAPEHHON COMN MIN caxapa.
OnbITbl N0 Ha6/KOAEHNIO TEMIOBOIO PACLLMPEHNS Fa30B, XUAKOCTEN 1 TBEPABLIX Ten.
OnpefeneHvie faBeHNs Bo3ayxa B 6a11oHe wnpuua.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb [aB/ieHMs BO3Ayxa OT ero 06béma u
HarpeBaHua NN OXNaXXAeHWS.
6. lpoBepka ruvnNOTe3bl JIMHEWHOM 3aBUCUMOCTM [ANMHbI CTONOMKA >KWUAKOCTUM B
TEPMOMETPUYECKON TPYyOKe OT TeMnepaTypsbl.

7. HabniogeHne nM3MeHeHWs BHYTPEHHE 3Heprum Tena B pesynbTarte Tenaonepeadn v

paboTbl BHELLHWNX CW.

8. ViccnepoBaHue SBEHNS TeNI006MeHa Npy CMEeLLMBaHUA XO/TIOAHOI 1 ropsiyeid BoAbl.

9. OnpefeneHvie Ko/iv4yecTBa TeMsoTbl, MOMYYEHHOr0 BOAOK NpPU TenjoobmMeHe C

HarpeTbiM MeTa/IINYECKUM LUANHLPOM.

10. OnpepeneHve yaenbHoOM Ten0EMKOCTY BeLLLECTBA.

11. NccnepoBaHne npotiecca UcnapeHus.

12. OnpepeneHe 0OTHOCUTENbHOW BNaXXHOCTW BO3AyXa.

13. OnpepfeneHue yaenbHON TeNNOTbI NABMEHWSA NbJa.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

AnekTpusauna Ten. [pa pofa 3NeKTPUYECKUX 3apsaoB. B3ammopaeincTeme 3apsXKeHHbIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CW/Ibl B3aMMOLENCTBUA 3apsXKEHHbIX Te/l OT BE/IMYMHBI
3apAL0B U PacCTOAHMSA MeXAY Tenamu).

AnekTpuyeckoe none. HanpsaXeHHOCTb 3NeKTpPUYecKoro nond. MpuHuMn cynepnosmumun
3NEeKTPUYECKUNX MONEeN (Ha Ka4eCTBEHHOM YPOBHE).

HocuTenn anekTpuyeckmx 3apafoB. ONEMEHTapHbIA 3NMeKTpuueckuid 3apsg. CTpoeHue
aTtoma. NpoBOAHUKN N AN3NEKTPUKN. 3aKOH COXPaHEHWSA 3M1eKTPUYECKOro 3apaaa.

DNEKTPUYECKNIA TOK. YCMOBUSA CYLLECTBOBAHUS 3/MEKTPUYECKOTO TOKa. WCTOYHWMKM
MOCTOAHHOIO TOKa. [leCTBMA 3MEKTPUYECKOro Toka (TensioBoe, XMMWUYECKOe, MarHWTHOe).
DNEKTPUYECKMNIA TOK B XXMAKOCTAX U rasax.

AnekTpuyeckas uenb. Cuna TOKa. OnekTpuyeckoe HanpsxeHue. ConpoTusieHue
NpoBOJHMKa. Y[enbHoe COMpoTMB/EHME BellecTBa. 3akoH OMa And  ydyacTka uenwu.
MocnesoBaTenbHOE Y NapanienibHoe CoeaNHeHVE NPOBOAHNKOB.

PaboTa 1 MOLLHOCTb 3M1EKTPUYECKOro ToKa. 3akoH xoynsa—SleHua. DneKTpuyeckme Lenu
M NOTPEOUTENN 3NEKTPUYECKON 3HEPTM B BbITY. KOPOTKOE 3aMblKaHMe.

MOCTOSHHbIE MarHWTbl. B3aumopeincTBMe MNOCTOSHHLIX MarHUTOB. MarHuTHOe none.
MarHuTHoe nosne 3eMnn 1 ero 3HayeHue a1 Xu3Hu Ha 3emne. OnbIT SpcTega. MarHMTHoe nosne
3NIEKTPUYECKOr0 ToKa. MprMeHeHMe 31eKTPOMAarHMTOB B TEXHUKe. [elicTB1e MarHUTHOro nons
Ha MNPOBOAHWK C TOKOM. OfieKTpofBuratefib MOCTOAHHOrO TOoKa. licnosnb3oBaHue
aNeKTpoaBUraTenelt B TEXHUYECKNX YCTPOMCTBAX M HA TPaHCMNOopTe.

OnbiTbl  ®apages. HBneHMe  3NEKTPOMarHWTHOM  MHAyKumMW. [pasuno  JleHua.
AnekTporeHepatop. Cnocobbl MOMYYEHUS 3NEKTPUYECKOW 3HEPrun. DNEKTPOCTaHUMM Ha
BO30OHOB/IIEMbIX NCTOYHUKAX SHEPTUN.

arONE



Hemoncmpayuu.

CoNoO~WNE

NNNNNRPRPRREPERRERRRRERE
A WNRPOOO~NOUOUIAAR WNEO

AnekTpusaunsa Ten.

[1Ba pofia aneKTPUYeCKmX 3apsagoB 1 B3aMOAeCTBINE 3apsXKEHHbIX Te.
YCTPOICTBO 1 AelACTBME 3/1eKTPOCKONa.

DneKkTpocTaTnYeckaa MHAYKLNA.

3aKOH COXpaHeHUs 3/1IEKTPUYECKNX 3apsa0B.

[MPOBOAHVKM N LN3NEKTPUKN.

MogenvpoBaHme CU0BbIX MHUIA 3NEKTPUYECKOrO NONS.

ICTOYHWMKM MNOCTOAHHOIO TOKA.

[eincTBNA aNeKTPUYECKOro Toka.

. DNEKTPNYECKUNIA TOK B XXNAKOCTU.

. [a30BbIii pa3pag.

. MI3mepeHne cunbl TOKa aMnepmMeTpomM.

. VI3mepeHue 3N1eKTPUYECKoro HanpsXeHus BOIbTMETPOM.

. PeocTtat 1 marasunH conpoTuBIEHWIA.

. B3anmogeincteme noCcTOAHHbIX MarHATOB.

. MopgennposaHve HeBO3MOXXHOCTM pa3fieNIeHns NoCoB MarHnUTa.

. MogenmpoBaHne MarHUTHbIX Noed NOCTOAHHbLIX MarHUTOB.

. OnbIT OpcTesa.

. MarHuTHoe nosne TokKa. NeKTPOMarHuT.

. [lericTBMe MarHUTHOMO NONS Ha NPOBOAHMK C TOKOM.

. dnekTpoasuraresib NOCTOAHHOMO TOKa.

. ViccnepoBaHuve ABeHNS 3NeKTPOMarHUTHOM UHAYKLUN.

. OnbITbl Papages.

. 3aBMCMMOCTb HanpasfieHUs UHAYKLMOHHOIO TOKa OT YC/IOBUIA €r0 BO3HUKHOBEHMUS.
25.

ONeKTporeHepaTop NOCTOSAHHOIO TOKa.

Jlabopamopmusie pabomsl u onsimel.

ook wnE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITbl N0 HA6MOAEHNIO 3N1EKTPU3aLUN TeNn UHAYKUMEN Y NPU COMPUKOCHOBEHUMN.
WccnegoBaHue AeiCTBUA 31EKTPUYECKOr0 MO/ HA NPOBOAHUKN W AN3NEKTPUKN.
C6opka 1 nposepka paboTbl 3NeKTPUYECKO LLenu NOCTOSAHHOIO TOKa.

I3mepeHune 1 perynnpoBaHue Cusbl TOKa.

13mepeHvie 1 perynnupoBaHue HanpsxeHus.

VccnefoBaHme 3aBUCMMOCTY CUMbI TOKA, UAYLLETO Yepes pesnucTop, OT COMpOTUB/IEHNS
Pe3nCTOopa 1 Harps>KeHNa Ha Pe3nCcTope.

OnbITbl,  AEMOHCTPUPYIOLLME  3aBUCUMOCTb  3/IEKTPUYECKOrO  COMPOTUB/IEHMA
MPOBOAHWKA OT ero A/IMHbI, NJ0LAaAM NOMepeyHoro ceveHns n marepuana.

MpoBepka MpaBua CMOXEHWUS HanpsHXKeHW Npu NocnefoBaTe/lbHOM COeAMHEHWN
[BYX PE31CTOPOB.

[MpoBepKa npasuna A1 CuUbl TOKa Npu napaniesibHOM COeAUHEHNN PE3UCTOPOB.
OnpegeneHvie paboTbl 3IEKTPUYECKOr0 TOKA, MAYLLEro Yepes pe3ncTop.

OnpepgeneHre MOLLHOCTY 3/1EKTPUYECKOr 0 TOKa, BbIAENSEMON Ha Pe3nCTOpe.
VccnepgoBaHme 3aBUCUMMOCTY CUbl TOKA, MAYLLETO Yepes fIaMMNOoYKY, OT Harps>XeHus
Ha Hei.

OnpepeneHve KIA4 Harpesatens.

VccnegoBaHme MarHUTHOMO B3aUMOAENCTBMS MOCTOSAHHbIX MarHUTOB.

3yyeHre MarHUTHOrO MoMsi MOCTOSHHBIX MarHUTOB MNPU WX O0ObeAVHEHUU W
pasfeneHuu.

WccnefoBaHue AeiCTBUSA 31EKTPUYECKOr0 TOKAa HA MarHUTHYHO CTPeNKY.

OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb CU/Ibl B3aMOEACTBUA KaTyLLKN C TOKOM Y
MarHuTa OT CW/ibl TOKa U Harpas/ieHNs TOKa B KaTyLLKe.

3yuyeHne encTBMS MarHUTHOIO NOMS Ha MPOBOAHMK C TOKOM.



19. KoHCTpynpoBaHue 1 n3y4deHne paboTbl 3N1IEKTPOABUTaTENS.
20. NamepeHme KIM/[ aneKkTpogBuraTenbHON YyCTaHOBKMN.
21. ONbITbl MO WCCNELOBaHUIO ABMEHUS 3NEKTPOMArHUTHOM WHAYKUUW: UCCNefoBaHune
M3MEHEHWI 3HAYEHNS 1 HanpaB/ieHWs MHAYKLMOHHOMO TOKa.
9 KUIACC

Pasznen 8. Mexannueckue siBJeHHUS.

MexaHunuyeckoe AuxeHue. MaTepuanbHasa Touka. CuctemMa oTcyéta. OTHOCUTENbHOCTb
MEXaHWYecKoro [ABWKeHWs. PaBHOMepHOe npSMOAMHENHOe [ABWMXeHMe. HepaBHOMepHOe
NpAMONVHeliHoe ABWXeHWe. CpeaHss M MrHOBEHHast CKOPOCTb Tefla Npu HepaBHOMEPHOM
LBVXEHUN.

YckopeHue. PaBHOYCKOpeHHOe NpsiMOSIMHeHOe ABvxeHre. CBo604HOe nageHue. OnbITbl
["annnes.

PaBHOMepHOe [BWKeHMe MO OKPY>KHOCTW. lMepnog 1 yactota obpaiieHuns. JInHeliHas v
yrnosas CKOpocTu. LieHTpoCcTpeMuTeNbHOe YCKOpPeHNe.

MepBblit 3aKOH HbloTOHa. BTopoit 3akoH HbtoTOHa. TpeTuid 3akoH HbtoTOHa. MpuHumn
cynepnosnuum cun.

Cuna ynpyroctn. 3akoH Nyka. Cuna TpeHus: cuna TPEHUS CKOJMbXEHUS, Cuna TpeHus
NMoKos, Apyrue Buabl TPEHUS.

Cuna TSKECTM W 3aKOH BCEMUPHOrO TArOTEHMS. YCKOpPeHWe CBOOGOAHOrO najeHus.
[suxeHne nnaHeT Bokpyr ConHua. [lepBasd KOCMW4YecKass CKOpOCTb. HesecomocTb U
reperpysKu.

PaBHOBeCHe MaTepuasibHOM TOUKN. ABGCONHOTHO TBEPAOE Teno. PaBHOBeCUe TBEPAOro Tena
C 3aKpenéHHOM OCbio BpaleHns. MOMEHT cunbl. LIEHTpP TSHXXECTU.

Mmnynsc Tena. MameHeHne mumnynbca. IMNynbC Cunbl. 3aKOH COXPaHeHWs MMMNYynbCa.
PeakTVBHOe [BMXEHME.

MexaHun4yeckas pabota M MOLHOCTb. PaboTa cui TSHXeCTU, ynpyroctu, TpeHus. Ceasb
3Heprum © paboTbl. oTeHUManbHas 3Heprus Tena, MOAHATOrO Hafj MOBEPXHOCTbIO 3eMJIN.
MoTeHUManbHas 3HePrusa CXKaTor NPY>KMHbI. KMHeTnYeckas aHeprus. Teopema 0 KUHETUYECKOM
3HEprun. 3aKoH COXpPaHeHNs MeXaHUYeCKOW SHEPT UK.

Hemoncmpayuu.

1. HabniogeHne MexaHU4YeCcKOro ABWXXeHWs Tefla OTHOCUTENIbHO PasHbIX Ten OTCYETA.

2. CpaBHeHve MyTei U TPaeKTOPWUIA ABMXXEHUS OLHOr0 M TOro e Tena OTHOCUTE/bHO

pa3HbIX TeN OTCYETA.

3. W3MepeHre CKOPOCTU 1 YCKOPEHWS MPSAMONIMHEHOTO ABMXKEHUS.

4. ViccnepoBaHue NPU3HaKOB PaBHOYCKOPEHHOTO ABUXKEHUS.

5. HabnogeHne aBMKeHWS Tena no OKPY>KHOCTH.

6. HabnogeHne MexaHUYecKnx ABeHNIA, MPOUCXOAALLMX B CUCTEME OTCUETa «TeNeXxKar»

npu eé paBHOMEPHOM 1 YCKOPEHHOM [BMXXEHUN OTHOCUTENIbHO KabnHEeTa PU3NKN.

7. 3aBMCMMOCTb YCKOPEHUA Tesia 0T MacChl Tena n eNCTBYIOLLEN Ha HEro CUbl.

8. HabntoaeHne paBeHCTBa CUN NPV B3aUMOAENCTBUN TeN.

9. W3meHeHwWe Beca Tefa Npy YCKOPEHHOM ABVKEHWN.

10. Mepefaya umnysnbca Npu B3aMMOLENCTBUM TeN.

11. Mpeobpa3oBaHUs 3HEPTUW NPU B3aUMOAENCTBUM Te.

12. CoxpaHeHne nmnynbca Npu Heynpyrom B3aumoaencTeumm.

13. CoxpaHeHne nmnynbca Npu abcotoTHO YNPYroM B3anMOoLeNnCTBUN.

14. HabntoieHne peakTUBHOIO [ABVXXEHNS.

15. CoxpaHeHne MexaHU4eCKOo 3Heprum Npu cBOOGOLHOM MafeHUN.

16. CoxpaHeHne MexaHM4YeCKO 3HEPTUM NPW ABMXKEHWUW Tena Nog AeiCTBUEM NPYXKMHbI.

Jlabopamopuwie pabomul u onvimol.



o N

10.

11.

KoHCTpyupoBaHMe TpakTa Ans pasroHa M Aa/lbHerlero paBHOMEPHOro [BVXKeHUA
LLIAPUKA U TENEXKMN.

OnpepgeneHve cpefHelt CKOPOCTM CKOMbXXEHUSt BpycKa WAN ABWKEHWS Llapuka no
HaK/IOHHOM MI0CKOCTW.

OnpefeneHvie YCKOPeHUs Tefa NpU pPaBHOYCKOPEHHOM [ABVXXEHUW MO HAaK/IOHHOM
MIOCKOCTW.

WccnefoBaHune 3aBUCMMOCTY MYTW OT BPEMEHW MPU PaBHOYCKOPEHHOM [BMXKEHUN 6e3
HavaIbHON CKOPOCTH.

MpoBepka TruMoTesbl: €CNM MNpPU  PaBHOYCKOPEHHOM [BWKeHUW 6e3 HayvaibHOW
CKOPOCTW MYTU OTHOCATCA KakK pAf HEeYEéTHbIX 4ucen, TO COOTBETCTBYHOLLME
MPOMEXXYTKN BPEMEHWN OMHAKOBbI.

ccnefoBaHne 3aBUCUMOCTU CW/bl TPEHUSI CKOJMIBXXEHWA OT CUJIbl HOPMaSIbHOro
[aBneHuns.

OnpegeneHvie KO3uULmMeHTa TPEHUA CKOTbXXEHNS.

OnpeaeneHne >XECTKOCTU NPYXNUHbI.

OnpegeneHvie paboTbl CUMbl TPEHUA MPU  PaBHOMEPHOM [BMXKEHUWU Tena no
rOPU30HTaIbHOM MOBEPXHOCTW.

OnpegeneHvie paboTbl CWbl YNPYrocT Mpu NOAbEME rpy3a C MCMO/b30BaHWEM
HENOABVXHOIO M MOABMXXHOIO 6/T0KOB.

3yuyeHre 3aKoHa COXpaHeHUs SHepruu.

Pa3nen 9. Mexannuyeckue KoJ1e0aHUA U BOJHBI.

KonebatenbHoe aBmXeHWe. OCHOBHble XapaKTepPUCTMKM KonebaHWii: nepuoj, 4acToTa,
amnantyga. MartemaTuyecKuii M NPYKUHHbIA - MasATHUKW. [peBpalleHne 3Heprum  npu
KonebaTenbHOM ABVDKEHUN.

3aryxawowime KonebaHus. BblHY)XAeHHble KonebaHus. Pe3oHaHC. MexaHWYecKune BOJHbI.
CBoOWCTBa MEXaHWNYECKNX BOJH. I'Ipo,u,oanble N nonepeyHble BONHbLI. IEI,J'II/IHa BOJIHbI N CKOPOCTb
eé pacnpocTpaHeHusi. MexaHU4ecKne BOSHbI B TBEPAOM Tese, CEMCMMYECKINE BOJTHBI.

3BYK. [POMKOCTb 3BYKa M BbicOTa TOHa. OTpaXxkeHWe 3ByKa. VIH(pas3ByK U yNbTPasByK.

Hemoncmpayuu.

S swNE

HabntofeHve konebaHuii Ten Nog AeiCTBUEM CUMbI TSHXKECTU U CUJIbl YIPYTOCTU.
HabnoaeHne konebaHuii rpysa Ha HATK 1 Ha NPYXKHe.

HabntoaeHve BbIHY>KAEHHbIX KO/Ie6aHWI 1 pe3oHaHca.

PacnpocTpaHeHne NPoA0sbHbIX U MOMEePeYHbIX BOH (Ha MoZesnn).

HabntofieHve 3aBUCMMOCTY BbICOTbI 3BYKa OT YacTOThl.

AKYCTNYECKUIA PE30HAHC.

.]Iaﬁopamopubte pabomul u onvimol.

1.
2.
3.

6.

7.

OnpefeneHne YacToTbl U Neproja KonebaHwii MaTeMaTM4ecKoro MasiTHIKa.
OnpefeneHne YacToTbl 1 Neproaa KonebaHuii Npy>KMHHOTO MasTHYKA.

MccnefoBaHve 3aBMCMMOCTM Nepuoga KoneGaHWuid MOABELLEHHOTO K HWUTM Fpy3a OT
L/MHbI HATMW.

MccnefoBaHve 3aBUCMMOCTY Nepuoaa Kone6aHuii NMpYXXMHHOTO MasiTHMKa OT Macchl
rpysa.

MpoBepka He3aBMCUMOCTM nNepuoga Koneb6aHwid rpysa, MOABELLUEHHOrO K HWUTW, OT
MacCbl Fpys3a.

OnbITbl, [EMOHCTPUPYIOLLVE 3aBUCMMOCTb Mepuofa KoneGaHuid  MpYXXMHHOIO
MasTHVKA OT MacChl FPy3a 1 XECTKOCTM NPYXXMUHBI.

3MepeHune YCKOPeHWsi CBOGOAHOr0 NafieHws.

Pa3nes 10. Di1eKTpOMAarHuTHOE 10J1e M JIEKTPOMATHUTHbIE BOJIHBI.
ANeKTpOMarHMTHOE Mosie. JNeKTPOMarHUTHbIE BOJHbI. CBOWCTBA 3/M1EKTPOMArHUTHBIX
BOMH. LLIkana ANEKTPOMarHMTHbIX BOJIH. Vicnonb3oBaHue INIEKTPOMarHMTHbIX BOJIH A/1A COTOBOW

CBA3N.



AnekTpomarHuTHas npupoja ceeta. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiiCTBa 3NEKTPOMArHUTHbIX BOJH.

2. BonHoBble cBONCTBA CBeTA.

Jlabopamopuvie pabomol u onvimol.

1. 3yyeHue CBOWCTB 3MEKTPOMArHUTHbIX BO/IH C MOMOLLbHO MOGUIBLHOIO TeflepoHa.

Pasznea 11. CBeToBLIe IBJICHNUS.

JNlyyeBas mMogenb cBeTa. MICTOUHUMKM cBeTa. lMpsMOMHeliHOe pacnpocTpaHeHue CBeTa.
3atmeHna ConHua 1 JlyHbl. OTpaxkeHne cBeTa. [10cKoe 3epKaso. 3aKoH OTpaXKeHWs CBeTa.

[MpenomneHve ceeta. 3aKOH NpenomeHns ceeta. [oHOe BHYTPEHHee OTpaXkeHWe CBeTa.
icnonb3oBaHye NOMHOT0 BHYTPEHHEr0 OTPaXKEHNA B ONTUYECKNX CBETOBOAAX.

Nnnza. Xop nyyeil B nmH3e. OnTuuyeckas cucTema (hoToannapara, MUKPOCKoNa W
Teneckona. ['nas Kak onTuyeckas cuctema. ban3opykocTb 1 fasibHO30PKOCTb.

Pa3noxXeHune 6enoro ceeta B cnektp. OnbITbl HotoTOHA. CI0XKeHWe CNeKTpasibHbIX LBETOB.
[ucnepcus ceeTa.

Hemoncmpayuu.

1. TMpsAMONMHeHOe pacnpocTpaHeHWe CBeTa.

OTpakeHWe cBeTa.

MonyyeHne N306paXkeHnin B NI10CKOM, BOTHYTOM U BbIMYK/IOM 3epKasax.
MpenomneHwve ceeTa.

OnNTUYECKNiA CBETOBOA,

Xog nyyei B cobupatoLeit nnH3e.

Xop ny4yeli B paccemBaroLLein NNH3e.

MonyyeHne n306paXKeHNA C MOMOLLbHO JINH3.

. MpuHUMn geiicTBKA hoToannapaTa, MMKPOCKOMA 1 TeeckKona.

10. Mogens rnasa.

11. Pa3noxeHvie 6en10ro ceeta B CMEKTP.

12. MonyyeHwne 6e10ro ceeta Npu CM0XKEHUM CBETA PasHbIX LIBETOB.
Jlabopamopnuvie padbomot u onvimol.

1. WccnepoBaHue 3aBMCUMOCTI Yria OTPaXKEHUS CBETOBOIO /ly4ya OT yrna nageHus.
2. VI3ydyeHue xapaKTepUCTUK N300paXeHUs npeameTa B NI0CKOM 3epKare.

3. WiccnepoBaHue 3aBUCMMOCTU Yria NMPefioMIeHNA CBETOBOIO /lyya OT Yyria nafeHns Ha
rpaHuLe «BO3AYyX—CTEK/O».

[MonyyeHne N306PaXKEHWNIA C NOMOLLbHO COBUPALOLLIEN NINH3BI.

OnpepgeneHre POKYCHOr0 pacCTOAHUA M ONTUYECKOW CU/bI COOMPAtOLLIEN NTNH3bI.
OnbITbl NO Pa3NOXeHUO 6eN10ro ceeTa B CMEKTP.

OnbITbl MO BOCMPUATUIO LBETa MPeAMETOB MPU UX HabMOLEHWM 4epe3 LiBETOBble
(OMNbTPBbI.

Paznen 12. KBaHnTOBbBIE SIBJIEHMSI.

OnbITbl Pe3epthopaa M NnaHeTapHas modens atoma. Mogenb atoma bopa. VicnyckaHue u
MornoLleHne ceeta atoMoM. KBaHTbI. JInHeluaTble CrekTpbl.

PagnoakTMBHOCTb. Asb(pa-, 6eTa- M ramma-usnydeHus. CTpOeHWe aTOMHOIo fjpa.
HyknoHHaa Mogfenb atomHoro fgpa. W3otonbl. PagnoakTvBHble npeBpalleHud. [lepuof
nosypacnaga aToMHbIX fep.

FAaepHble peakumn. 3aKOHbl COXPaHEHWNSA 3apAaL0BOro 1 MaccoBOro YuceN. SHepPrus Ceasu
aTOMHbIX fgep. CBA3b MacCbl M 3Heprun. Peakuun cuHTe3a WU [efneHus agep. VICTOUHMKM
3Heprun CosnHua n 3B8E34,

AnepHas aHepreTuka. [1eincTems pafnoakTUBHBIX U3/TyYEHUIA Ha XXUBbIE OpraHn3MbI.

Hemoncmpayuu.

1. CnekTpbl U31y4eHNs 1 NOrIOLWeHNS.

2. CneKTpbl pa3NYHbIX ra3os.

©CoNoORWN

No ok



3. CnekTp BoZopoaa.

4. HabnogeHve TpekoB B Kamepe BunbcoHa.

5. PaboTa CYETUMKA NOHWZNPYHOLLMX N3/TYHEHUIA.

6. Peructpayus n3ny4yeHns npMpoLHbIX MUHEPaIOB 1 NPOLYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HabnoaeHne CnnoWwHbIX U NHEeAYaTbIX CEKTPOB U3NYYEHWS.

2. VccnepoBaHve TPEKOB: WM3MEPEHMe 3HEPruy 4YacTuubl MO TOPMO3HOMY MyTu (o

(hoTorpaduam).

3. W3mepeHure pagnmoakTUBHOIO (hoHa.

IoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

MoBTOPUTENBbHO--0600LWAOWNIA  MOAY/Ib  MpefHa3HayeH [And  cucTemMatmsaumum  u
0606LLeHMSA NPeAMETHOIO COAEPXKaHNA 1 OMbITa AeATeNbHOCTU, MPUOBPETEHHOIO NPU N3yYeHNN
BCEro Kypca gwm3nkn, a Takxxe Ans nofgrotoBKM K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMeHY Mo
(hn3mnKe AN 06y4aroLLMXCS, BbIOpaBLUMX 3TOT YYeOHbI NpeaMeT.

Mpy  M3y4eHUU [AHHOTO MOAYNA  Peasim3ytoTcs UM CUCTEMATU3MPYIOTCS  BUAbI
[eATeNlbHOCTW, HAa OCHOBe KOTOPbIX 06ecneumBaeTcs  [OCTMDKEHME TMPELMETHbIX U
MeTanpeaMeTHbIX MIaHUPYeMbIX pPe3ynbTaToB 06YyyeHMs, (hOpMUPYeTCs eCTeCTBEHHOHAayYHas
rPaMOTHOCTb: OCBOEHME Hay4HbIX METOAO0B WCCMeA0BaHUA ABMEHUA NPUPOLbI U TEXHUKW,
OBNafleHNe YMEHMUSIMU OOBACHATb (U3NYECKME SABNMEHUSA, MPUMEHSAA MOMYYeHHbIE 3HaHMS,
peLuatb 3afa4n, B TOM YMC/Ie Ka4eCTBEHHbIE N 3KCNEPUMEHTA/IbHBIE.

MpUHUMNManbHO AedTeNbHOCTHBIN XapakKTep AaHHOro pasjena peannsyeTcs 3a CHET TOro,
4TO 06YYatoLLMECA BbIMOHAOT 384aHUNSA, B KOTOPbIX UM Mpea/iaraeTcs:

Ha OCHOBE NOYYEHHbIX 3HAHWIA Pacno3HaBaTb M Hay4YHO 0OBACHATb (PU3NYECKME ABNEHNS
B OKpPY>KatoLLeil Npupoge Y NOBCELHEBHON XN3HMW,;

MCNONb30BaTh Hay4Hble METOAbI UCCNeAoBaHNSA (DU3NYECKMX ABMEHWI, B TOM yucnie ans
MPOBEPKYU TMNOTe3 U NOYYeHU TEOPETUYECKNX BbIBOLOB;

06bACHATL Hay4Hble OCHOBbl Hanb0/ee BaXKHbIX AOCTMXKEHWUA COBPEMEHHbIX TEXHOMOMWA,
Hanpumep, MNPaKTUYeCKOro WCNOMb30BaHWUA Pa3/IMYHbIX WCTOYHWKOB 3SHEPIUM Ha OCHOBe
3aKOHa NpeBpaLLeHns U COXPaHEHUS BCEX M3BECTHbLIX BUAOB 3HEPT UK.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

MN3yueHne (PM3MKM Ha YPOBHE OCHOBHOrO 06LLIEro 06Pa30BaHWUs HampaBleHO Ha [JOCTMXKEHME NMYHOCTHbIX, MeTanpeaMeTHbIX W

npeaMeTHbIX 06Pa3oBaTe/bHbIX Pe3yNbTaToB.

B pe3ynbTate M3yyeHUs (HM3MKM Ha YPOBHE OCHOBHOrO 06Llero obpasoBaHus y obydaroulerocs 6yayT ChopMUpoBaHbl CreayroLime

JINYHOCTHbIE PE3YNbTaTbl B YaCTWU:

1) MNAaTPUHOTUYIECCKOI'O BOCIIMTAHUSA

(] NposBfieHMe NHTepeca K UCTOPUM 1 COBPEMEHHOMY COCTOSIHUIO POCCUIACKOM (PU3NYECKOIN HayKW;

(] LLEHHOCTHOE OTHOLLIEHME K LOCTVXKEHUAM POCCUNCKUX YHEHbIX--(PU3NKOB;

2) IpaKAaHCKOIro0 U 1yXOBHO-HPABCTBCHHOI'O BOCIIMTAHUS

(] TOTOBHOCTb K aKTMBHOMY Y4acTUIO B OOCYX[EHWN OOLLECTBEHHO 3HAYMMbIX M 3TUYECKUX MPO6/eM, CBA3AHHLIX C NPaKTUYECKUM
NPYMEHEHVEM [OCTUXKEHNIA (IN3UKMK,

[] 0CO3HaHWe BAXKHOCTU MOPa/IbHO--3TUYECKMUX MPUHLMIMOB B AeATE/IbHOCTU YYEHOrO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

(] BOCMPUATHE 3CTETUYECKNX KaUYeCTB (IM3UYECKON HAYKN: €8 rapMOHNUYHOIO NOCTPOEHUS, CTPOrOCTW, TOYHOCTU, NAKOHUYHOCTMY;

4) HEHHOCTU HAYYHOTO IMO3HAHUSA:

] OCO3HaHWe LeHHOCTU (PU3NYECKON HayKM Kak MOLLHOIO WMHCTPYMEHTA MO3HaHWS MUpa, OCHOBbI PAa3BUTUA TEXHOMOMMIA, BaXKHelLLER
COCTaB/IAOLLEN KY/bTYpbI;

[ pa3BUTUE Hay4YHOW 0603HATENBHOCTU, MHTEPECa K UCCNe0BATEIbCKON LeATeNIbHOCTH;

5) dpopmupoBaHus KyJIbTYPHI 310POBbsI U SIMOIMOHAIBHOTO 0J1ar0NOIYYHSI:

[] 0CO3HaHWe LleHHOCTY 6e30MacHoro 06pasa XM3H1 B COBPEMEHHOM TEXHO/I0MMYECKOM MUPe, BAXKHOCTUW Npasui 6e30MacHoro noBeLeHus
Ha TpaHCMopTe, Ha Aoporax, C 3NeKTPUYECKUM 1 TenoBbIM 060PYA0BaHNEM B JOMALLHUX YCOBUAX;

[ cthopMMPOBaHHOCTL HaBblKa pediiekcum, Npu3HaH1e CBOEro npasa Ha OLMOKY M TaKOro Xe npasa Yy ApYroro YenoBeka;

6) Tpya0BOro BOCIIUTAHUSA:

(] aKTMBHOe y4acTVe B peLleHn NpakTUYecKmx 3aay (B pamkax cembu, 06pa3oBaTe/IbHON OpraHun3auum, ropoa, Kpas) TeEXHON0rMyeckon
1 COLManbHOWN HanpaseHHOCTH, TPEOYIOLLMX B TOM YMCe N (IU3NYECKNX 3HAHWI;

(] MHTepec K NPaKTUYeCKOMY U3yUYeHUIO NPOJECCIUiA, CBA3AHHBIX C PU3UNKON;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

] OpvieHTaumMs Ha NpYMeHeHVe PU3NYECKUX 3HAHWI AN peLleHns 3adad B 06/1aCTU OKpPYXKatoLLein cpefbl, NiaHUPOBaHWS NOCTYNKOB U
OLLEHKM X BO3MOXHbIX NMOCNELCTBUIA NS OKPY>XKaKoLLel cpefbl;

] 0cO3HaHMWe rnob6asbHOro XapakTepa 3KO0rMyYecknx npobiem u nyTei UX peLleHns;

8) ajanTannu K N3MEHAIOIUMCS YCJI0OBHAM COLMATBHON U NPUPOAHOM Cpelbl:

[] NOTpebHOCTb BO B3aVMOLEVCTBUM MPY BbIMONHEHWUN UCCEf0BaHUIA 1 NPOEKTOB (PU3NYECKON HaMpPaB/eHHOCTH, OTKPLITOCTb OMbITY Y
3HAHWAM APYruX;

(] NOBbILLEHWE YPOBHS CBOE KOMMETEHTHOCTW Yepe3 NPaKTUYECKYHO AeATeIbHOCTb;



[J NOTPe6HOCTb B (HOPMUPOBAHMM HOBbIX 3HaHWIA, B TOM uncie hopMynmMpoBaTb WAEW, MOHATUS, TMMOTE3bl O (IU3MYECKUX 06BLEKTAX W

SBNEHUAX;
e [] 0CO3HaHWe AehnUNTOB COOCTBEHHBIX 3HAHMIA U KOMNETEHTHOCTEN B 06/1aCTU (DU3KKM;
e [] NnaHMpoBaHKe CBOEro pasBuUTUA B NMPUOOPETEHNM HOBbIX (PU3NYECKNX 3HAHWNA;
e [] CTpeM/eHMe aHa/IM3MPOoBaTh W BbISB/ISTb B3aMMOCBSI3M NPUPOAbI, 06LLECTBA M SKOHOMUKK, B TOM YUC/Ie C UCMO/b30BaHMEM (DU3NYECKNX
3HaHWIA;
e [] OLEHKa CBOMX AENCTBUIA C YYETOM BMSIHWNSA Ha OKPY)KatOLLYHO cpefly, BO3MOXHbIX FN06asbHbIX NOCNeACTBUIA.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTate 0CBOEHMSA NporpaMmMbl Mo (PM3nKe Ha YpoOBHE OCHOBHOMO 00LLero o6pasoBaHus y obydatolerocs 6yayT chopmmpoBaHb!
MeTanpeIMeTHbIE Pe3yJabTaThl, BK/IHOYalOLWye MO3HaBaTe/lbHble YHMBEPCa/bHbIE YYebHble AEe/iCTBUSA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE
yuebHble LeiACTBUA, PerynaTuBHbIe YHUBEPCaIbHbIE YHebHble AelicTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBble JJornveckue aelcTBUSA:

BbISIB/IATH M XapaKTepu3oBaTh CYLLEeCTBEHHbIE MPU3HaKU 0OBEKTOB (ABNEHWN);

yCTaHaBNMBaTb CYLLECTBEHHbIV NPU3HaK Knaccugukawmm, 0CHOBaHUA A1t 0600LLEHNSA U CPaBHEHNS;

BbISIBNATH 3aKOHOMEPHOCTW U MPOTUBOPEUNS B pacCcMaTpmBaeMbIX (hakTaX, AaHHbIX W HAbMOAEHNAX, OTHOCALLMXCA K PU3NYECKUM
ABNEHUAM;

BbISIB/IATL MPUUYNHHO--CNEACTBEHHBIE CBA3WN MPU U3YUYeHUN (PU3NYECKNX ABIEHUIA U NPOLIECCOB, AeNlaTh BbIBOAbI C UCMO/b30BaHMEM
[eLYKTUBHBIX U MHAYKTUBHbIX YMO3aK/THOUEHWIA, BbIABUraTb rMNnoTe3bl O B3aMMOCBA3AX (PU3NYECKNX BE/TUYNH;

CaMOCTOATE/IbHO BblOMPaTb CNOCO6 peLleHns y4ebHON (13NYeCcKon 3apadn (CpaBHEHME HECKOMbKMX BapWMaHTOB PeLUeHUs, BbI6Op
Hanb0ee NOAXOAALLEro C Y46TOM CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble ucciiegoBate/bCcKHe 1eicTBUA.

MCNONb30BaTb BOMPOCHI Kak MCCMeA0BaTeIbCKNA MHCTPYMEHT MO3HaHUS;

NPOBOAUTL MO CaMOCTOATE/IbHO COCTaBNEHHOMY M/iaHy OMbIT, HEC/OXHbBIA (U3NYECKUA SKCMEPUMEHT, HEBONbLUOE MCCefoBaHMe
(M3MYECKOr o ABMIEHUS;

OLleHMBaThb Ha MPUMEHNMOCTb 1 AOCTOBEPHOCTb MHDOPMALMIO, MONYYEHHYHO B XOA€e UCCNeA0BaHNS U 3KCNEPUMEHTA;
CaMOCTOATENIbHO (JOPMYNIMpPOBaTh 0606LLIEHNSA 1 BbIBOAbI MO pe3ynbTaTtam NPoBeAEHHOro HabMAeHWS, ONblTa, UCCNeA0BaHWS;
MPOrHO31pPOBaTh BO3MOXKHOE AanbHeliLLee pa3BuTMe PU3NYECKMX MPOLIECCOB, a TAKXKe BblABUIaTb NPEANON0XEHNS 06 X pa3BUTUN B
HOBbIX YCMOBUSAX 1 KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPVUMEHSATb Pa3/IMYHble METOAbI, MHCTPYMEHTbI U 3aMPOChl NPV MOWCKE 1 0T60pe MH(POPMALLMN U AaHHbLIX C YYETOM MPeLI0XKEHHON
yuebHol m3nYecKon 3agaun;



aHa/IM3MPOBaThb, CUCTEMATU3NPOBATL U MHTEPMPETUPOBATL MH(OPMALMIO Pa3NMYHbIX BUA0B U OPM NpeacTaBeHNS;
CamMoCTOSTe/NbHO BbIGUPATL ONTUMa/bHYHO (HOPMY MPeACTaBeHUs MHAOPMALMA U UNOCTPUPOBATL PeLLaeMble 3a[aui HECNIOXKHbLIMM
CXemaM, amarpamMmamu, MHOM rpaduKoit 1 UX KOMGUHALMSMA.

KOMMyHHKaTI/IBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBUA:

B Xofe 06CyaeHusi y4yebHOro marepwana, pe3ynbTaToB /1abopaTopHbIX paboT M MPOEKTOB 3afaBaTb BOMPOCHI MO CYLECTBY
06Cy)K/aeMol TeMbl W BbICKa3biBaTb AW, HaLleNeHHbIE Ha peLleHune 3a4aumn 1 nogaepyXaHune 6naroxenarenbHOCTA 06LLEeHMS;
COMNOCTaBNATb CBOM CY)KAEHUA C CYXKAEHMSAMU APYTUX YHaCTHUKOB Auanora, 06Hapy>XmBaTb pasinyme U CXOACTBO NO3ULNIA;
BblpaXXaTb CBOK TOYKY 3pPEeHMSA B YCTHbIX U NMUCbMEHHbIX TEKCTax;

My6/IMYHO NPeACTaBNAThL Pe3y/bTaTbl BbIMOJHEHHOIO (PU3NYECKOr0 OMbITa (3KCNEPUMEHTA, UCCNef0BaHUs, NPOEKTA);

MOHMMaTb W WCMONb30BaTb MPEUMYLLECTBA KOMaHAHON W WHAMBUAYa/IbHOW paboTbl MPU PELUEHUM KOHKPETHOM (DU3NYECKOM
npo6nembl;

NPUHMMaTbL LeNIM COBMECTHOWN AeATeNbHOCTW, OPraHn30BbIBaTb AEWCTBUA MO €€ AOCTMXKEHWUIO: pacnpefensTb ponu, 06Ccyxaatb
npouecchbl U pe3ynbTaTbl COBMECTHOM paboTbl, 0606LaTh MHEHUS HECKObKMX NOAEN;

BbIMO/IHATL CBOK YacCTb PaboThbl, JOCTUras Ka4eCTBEHHOro pe3y/ibTara no CBOeMY Hamnpas/IEHUIO U KOOPAWHUPYS CBOW [eiCTBUA C
APYrMMU YfieHamMy KOMaH/bl;

OLleHMBaTb KayeCTBO CBOEro BK/aga B OOLWMIA MPOAYKT MO KPUTEPWUAM, CamMOCTOATE/IbHO CHOPMY/MPOBAHHBLIM YYaCTHUKaMK
B3aUMOAENCTBMS.

Pel"y.]'[ﬂTHBHLIe YHUBEPCAJTBHBLIC y'{eﬁm,le JedcTBUSA

Camoopranusauus:

BbISIB/IATH MPOG/EMbI B XXM3HEHHbIX U YYEOHBIX CUTYaUUAX, TPEOYIOWMNX ANA PeLeHNs (DM3NYECKUX 3HaHWUN;

OPWEHTNPOBATLCA B Pa3/IMUHbIX MOAX0AAX NPUHATUS peLLeHni (MHAMBUAYIbHOE, NPUHATUE PELLEHNS B Tpynne, NPUHATME peLleHuin
rpynnon);

CaMOCTOATE/IbHO COCTaBNATb a/IFOPUTM PeLeHUs (hM3MYECKON 3a4avn Uan nnaaHa 1uccnefoBaHns ¢ yYETOM MMEIOLMXCS PECYPCOB U
CO6CTBEHHbIX BO3MOXXHOCTEN, aprymMeHTUPOBaTh Mpe/iaraeMble BapUaHTbl PELLIEHNIA;

[enaTb Bbloop 1 6paTb OTBETCTBEHHOCTb 3a PeLLEHME.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

[aBaTh afIEKBATHYO OLIEHKY CUTYyaLMK W NpeanaraTe nnaH eé N3MeHeHus:;

0GBSACHATb MPUUMHBI OCTUXKEHMUS (HEIOCTVKEHS) Pe3yNbTaToB AeATeNbHOCTY, JaBaTh OLIEHKY NPUOGPETEHHOMY OMbITY;

BHOCUTb KOPPEKTVBbI B AEATENbHOCTb (B TOM UMC/IE B X0/, BbINOMHEHUS (PU3NUECKOTO UCCNE0BAHMS UMM MPOEKTA) HA OCHOBE HOBbIX
06CTOATENLCTB, U3MEHUBLUMXCS CUTYALIMIA, YCTAHOB/IEHHbIX OLUMGOK, BOHUKLLIMX TPYAHOCTEI;

OLIEHVBATb COOTBETCTBYE PE3y/bTaTa LIeIN U YCII0BUAM;

CTaBUTb cebsi Ha MECTO APYroro YesioBeka B XOAE Cropa UM AUCKYCCUM Ha HayuHYO TEMY, NMOHUMAaTb MOTMBbI, HAMEPEHWS U NIOTUKY

ApPyroro,



MPU3HaBaTb CBOE MPaBO Ha OLUMOKY MpPU PelleHun U3MYECKMX 3aa4 Uan B YTBEPXKAEHMSIX Ha HayyHble TeMbl 1 TaKOE XX NPaBo
Apyroro.

INPEJIMETHBIE PE3YJIBTATDI

K KOHLY 06yuyeHusi B 7 kiacce NpeaMeTHble Pe3ynbTaTbl Ha 6a30BOM YPOBHE JOMKHbI OTPaXaTb CHOPMMPOBAHHOCTbL Y 06YUaOLLIMXCA

YMEHWIA:

1CMNO/b30BaTb NMOHATUA: (PU3NYECKME U XUMUYECKUNE ABMIEHWSA, HABMIOAEHWE, 3KCNIEPUMEHT, MOZESb, TNMOTe3a, eAUHULbI (PU3NYECKNX
BE/IMYMH, aTOM, MOJIeKy/Na, arperatHble COCTOAHMS BellecTBa (TBEPLOE, >KMAKOe, ra3oobpasHOe), MexaHWYecKoe [BUXKeHue
(paBHOMEpPHOE, HEpaBHOMEPHOE, NPAMOSIMHENHOE), TPAeKTOPWS, pPaBHOLENCTBYIOLAA cuna, fedopmauus (ynpyras, niactuyeckas),
HEBECOMOCTb, COOOLLIAIOLLNECS COCYAbI;

pasnuyatb aBfeHus (auddysns, TennoBoe ABWKEHWE YacTuWL, BELLEeCTBA, PaBHOMEPHOE ABVXXEHWE, HepaBHOMEpHOe [BUKEHWE,
MHepLus, B3aMMOLENCTBINE TeN, paBHOBECKE TBEPALIX TeN C 3aKPernEHHOM OCbIO BpalleHus, nepesava LasfeHns TBEPALIMM Tenamu,
XWUAKOCTAMWU W rasamu, aTtMoc(epHOoe [aBfieHue, NnaBaHWe Tes, MPeBPaLieHUs MeXaHWYeCcKoW 3Heprum) Mo OrucaHuo uxX
XapaKTepHbIX CBOMCTB 1 Ha OCHOBE OMbITOB, EMOHCTPUPYHOLLNX fJaHHOE (PU3NYECKOe AB/IEHWE;

pacno3HaBaTb NPOSB/EHNE U3YYEHHbIX (IN3NYECKUX AB/IEHWI B OKPYXAIOLLEM MUPE, B TOM YuMC/ie (hU3NYECKNe ABNEeHUs B NPUPOJE:
NpyYMepbl ABVXEHUA C Pa3/IMYHbIMU CKOPOCTAMMW B >KMBOW M HEXWBOW NMPUPOAE, AENCTBUE CUMbl TPEHUA B MPUPOLE U TEXHUKE,
BNNSHWE aTMOCHEPHOro [aBfieHMsi Ha XXMBOW OpraHu3M, MaBaHue pblb, pblyary B Tefie YenoBeka, MpuM 3TOM MEepeBOAMTb
MPaKTUYeCKyto 3aa4vy B y4ebHYH0, BblAeNATb CYLLECTBEHHbIE CBOMCTBA (MPU3HAKM) (U3NYECKNX ABNEHWA;

ONUCbIBaTb W3YYeHHble CBOWCTBA TeN M (DU3NYECKME SBNEHUS, UCMOMb3ys (DU3NYECKMEe BeMYMHbl (Macca, 06bEM, MIOTHOCTb
BELL,eCTBa, BPeMS, MyTb, CKOPOCTb, CPEeAHAA CKOPOCTb, CWla YNpPyrocTu, Cua TSHXKECTU, BEC Tena, Cuia TPeHus, fasneHue (TBEpAoro
Tena, XXWAKOCTW, rasa), BblTa/IKMBAKOLWAA CW/a, MexaHu4yeckas paboTa, MOLLHOCTb, M/IEYO CW/bl, MOMEHT CW/bl, KO3(MULIMEHT
MONe3HOro AeNCTBUA MEXaHU3MOB, KUHETUYECKAs U MOTEHLMabHAsA 3HEPrus), Npu OnMcaHUK NpPaBUbHO TPAKTOBaTb (MU3NYECKUNIA
CMbIC/T UCMOMb3YeMbIX BENMYMH, UX 0603HAYEHUA W efMHULIBI (PU3NYECKMX BEIMYUH, HAXOAUTL POPMY/Ibl, CBA3bIBAIOLLME AaHHYIO
(hU3NYECKYIO BENNYUMHY C APYTUMU BeMUYMHAMK, CTPOUTL TPAMKK U3YUHeHHbIX 3aBUCUMOCTEN PU3NYECKUX BETUYUH;
XapakTepu3oBaTb CBOMCTBA Ten, (M3NYeCKne ABMEHWUS W MPOLECChl, UCNOMb3YA Npasuna CNoXeHUs cun (BLOMb OAHOW MPAMON),
3aKOH 'yka, 3aKoH [Mackans, 3akoH Apxumefa, MpaBuio paBHOBecus pblyvara (6/10Ka), «30/10TOE MPaBUIO» MeXaHUKW, 3aKOH
COXpaHeHMs MeXaHWYecKon 3Hepruu, Npy 3TOM AaBaTb C/IOBECHYHO (DOPMY/IMPOBKY 3aKOHA W 3anucbiBaTb €ro MaremaTuyeckoe
BbIpaXXeHUe;

06BACHATL (PU3NYECKMe ABEHNS, MPOLLECChI U CBOWCTBA Te/, B TOM YMC/e U B KOHTEKCTE CUTyauuid NpakTUKO-OpPUEHTUPOBAHHOIO
XapakTepa: BbISBNATb MPUYUHHO--CNIEACTBEHHbIE CBA3W, CTPOUTL OOBACHEHME W3 1-2 NOrMYecKMX LwaroB C OMoponl Ha 1-2
M3yYeHHbIX CBONCTBA (IM3NYECKUX ABNEHUIA, (PU3NYECKMX 3aKOHA U/IN 3aKOHOMEPHOCTH;

pellatb pacyéTHble 3agayuv B 1-2 [eiCTBUA, UCMOMb3YysA 3aKOHbI U (DOPMYNbI, CBA3bIBAOLLME (DU3NYECKME BEMIMYMHBI: Ha OCHOBE
aHasmM3a ycnoBua 3afja4n 3anucbiBaTb KPaTKOe YC/I0BUE, MOACTAaBNATb (PU3NYECKME BEMUMHBI B (DOPMY/bl U MPOBOAUTL PacyéThl,
Haxo4uTb CrpaBOYHble [AaHHble, HeoOXOAWMble [ANA pPelleHus 3aady, OLEeHMBATb PeaJMCTUYHOCTb MOSTYYEHHOW (PU3NYECKOiA
BE/INYNHDI;



pacnosHaBaTb MPOG/EMbI, KOTOPble MOXHO PELUUTb MPY MOMOLUM (DU3NYECKMX METOZOB, B OMMCAHWU WCCNEAOBAHWS BbIAENSTH
npoBepsieMoe MpeanoniokeHve (rMNoTesy), pas3nnuaTh W WHTEPMPETMPOBATL MOMYYEHHbIV pe3ynbTaT, HaxoAWUTb OLUMGKKU B X04e
OnbITa, eN1aTh BbIBO/AbI MO €ro pe3y/bTaTam;

MPOBOANTL OMbITbl MO HAGMOAEHNIO (DU3MYECKUX SBMEHWUIA WM (U3NYECKUX CBOWCTB Ten: (OPMyNMpoBaTb MpoBepsieMble
MpPeanosioXeHns, CO6UPaTh YCTAHOBKY 13 MPea10XXeHHOro 060pY/A0BaHs, 3anMcbiBaTb X0/ OMnbiTa 1 hOPMY/IMPOBaTh BbIBOADI;
BbINO/HSATL NPSIMble U3MEPEHNS PACCTOSIHMSA, BPEMEHW, MacChl Tena, 06bEMA, CUbl U TEMMEPaTyPbl C MCMOb30BaHEM aHAIOrOBbIX U
LMPOBbIX MPUBOPOB, 3aNNChIBaTL MNOKa3aHWA NPUGOPOB C YYETOM 3ajaHHO aBCOMOTHOI NOTPELLHOCTY U3MEPEHMWIA;

MPOBOANTL WCCMEAOBaHNE 3aBUCUMMOCTM OJHOW (PM3NYECKOW BENMUMHBI OT APYroil C UCMO/Mb30BaHWMEM MPSMbIX W3MEPeHMid
(3aBMCMOCTM NYTU PaBHOMEPHO ABMXKYLLIErOCS Tesla OT BPEMEHW [BVKEHNS TeNa, CU/bl TPEHUS CKOMbXEHWS OT Beca Tena, KauecTea
06paboTKM NOBEPXHOCTEN TEN U HE3aBUCUMOCTY CW/bl TPEHWS OT M/IOLAAN COMPUKOCHOBEHUS TE, CUAbI YIPYFOCTY OT YA/IMHEHUS
MPY>XWHbI, BbITaNKMBAIOLWIEA CUMbI OT 06bEMA MOTPYXXEHHO YacTW Tena M OT MIOTHOCTU XXUAKOCTM, € He3aBUCUMOCTU OT
MAOTHOCTW Tena, OT TNYGUHbI, Ha KOTOPYH MOTPY)XeHO Teno, YCNOBMIA NnaBaHWs TeN, YCNOBUIA paBHOBECUS pblyara W 6G/10KOB),
y4acTBOBaTb B MNaHMPOBaHUM Y4eGHOro UCCNea0BaHUs, COGMPaTh YCTaHOBKY U BbIMOMHATL M3MEPEHUs, Cneayst NpemanoXeHHOMY
nnaHy, (UKCUPOBaTb PE3YNbTaTbl MOMYYEHHOW 3aBUCMMOCTM (IU3NUECKUX BENMUMH B BUAE MPESIOKEHHbIX Tabiul, U rpadukos,
[enaTb BbIBO/bI MO pe3y/ibTaTaM UCCNef0BaHuS;

MPOBOANTb KOCBEHHbIE W3MEPEHUS| (IU3NUECKUX BENMUMH (MJIOTHOCTb BELLECTBA XKUAKOCTWM W TBEPAOrO Tena, CWna TPEHWUS
CKO/bXXEHWS, [aBfeHMe BO3[yXa, BbITA/IKMBAIOLIAA CWMa, AEVCTBYIOLLAS Ha MOFPY)KEHHOE B XXUAKOCTb TENM0, KO3D(pULMEHT
MONEe3HOro [ECTBUS MPOCTbIX MEXAHW3MOB), Credys MPeAIOXKEHHOW WHCTPYKLUMW: MPU BbINOMHEHUN W3MEPEHUIA COBUpaTh
3KCMEPUMEHTA/IbHYIO YCTAHOBKY W BbIYMC/ATh 3HAYEHWE UCKOMOWA BEMIMUMHBI;

co6oaTh NpaBuia TEXHUKX 6e30MacHOCTY NpU paboTe C NabopaTopHbIM 060pYA0BaHNEM;

YKa3blBaTb NPUHLWMMbI AeACTBMS NPUGOPOB 1 TEXHWUYECKNUX YCTPOICTB: BEChI, TEPMOMETP, AMHAMOMETP, COOGLLAOLLIMECS COCYAb,
6apoMeTp, pblyar, NMoABVKHbIV U HEMNOABUXKHBIV 6/10K, HAK/TOHHAs MI0CKOCTb;

XapaKTepu30BaTb NPUHLMMNbI AENCTBUS U3YUEHHbIX NMPUBOPOB 1 TEXHUYECKMX YCTPOICTB C OMOPOii Ha MX OMKUCAHMS (B TOM YMCre:
MOALLWMHWKK, YCTPONCTBO BOAONPOBO/A, FMAPaBaAMYECKMIA Npecc, MaHOMETP, BbICOTOMEP, MOPLLHEBOI HACOC, apeoMETp), UCMONb3YS
3HaHWS 0 CBOMCTBAX (DU3NUECKUX SBMEHWIA U HEOGXOAMMbIE (IN3NUECKUE 3aKOHbI 11 3aKOHOMEPHOCTM;

MPUBOAMTL NPUMepbI (HAX0AWUTb MH(OPMALMIO O NPUMEPax) NPaKTUYECKOro UCMO/ML30BaHMS U3NYECKMX 3HAHWIA B NOBCEAHEBHOI
XXU3HU Ans obecrieyeHns 6e30MacHOCTU NpY 0BPaLLEHM C NPMBopPamMn Y TEXHUUYECKUMM YCTPOMCTBAMI, COXPAHEHWS 340P0BbS 1
COG/OfIEHNSI HOPM 3KO/OTMYECKOr0 NOBEAEHNS B OKPY)KatOLLEi cpese;

OCYLLIECTB/IATb OTOOP WCTOUHMKOB WMH(OPMaUUM B VIHTEpHETe B COOTBETCTBUM C 3a[aHHbIM MOMCKOBLIM 3arpocoM, Ha OCHOBE
VIMEIOLLIXCA 3HAHWIA 1 NYTEM CPaBHEHUS Pa3/IMUHbIX MCTOYHUKOB BblAeNSTb MHAOPMALIMIO, KOTOPas SBNSETCS NPOTUBOPEYMBOI UNK
MOXET 6bITb HEOCTOBEPHOIA;

MCMO/Mb30BaTh MPU BbINOMHEHWM YYeBHbIX 3aAaHuii HaydHO--MONYNSAPHYIO NMTepaTypy (M3MYECKOr0 COAEPXKaHus, CrpaBoYHble
MaTepuanbl, pecypcbl CETU VIHTEpHET, BNafieTb NMPUEMaMM KOHCMEKTMPOBaHMUS TEKCTa, NMpeobpasoBaHus MH(OPMALMX M3 OfHOI
3HaKOBOI CUCTEMbI B PYTYIO;



co3faBaTb COGCTBEHHblE KpaTKMe MUCbMEHHbIE M YCTHbIE COOGLLEHWS Ha OCHOBE 2-3 WCTOYHMKOB WMHOpPMaUyM (M3NYECKOrOo
cofepXKaHus, B TOM umce Ny6nnyHo aenatb KpaTKue COOGLLEHMS O pe3ynbTaTax NPOEKTOB UK YYeBHbIX UCCNefoBaHWiA, Npy 3TOM
rPamMoTHO MCMO/b30BaTh U3YYEHHbI MOHATUIAHBIN annapaT Kypca (r3nK1, CONPOBOXAATL BbICTYM/IEHNE NPe3eHTaLMe;

MPN BbINOMHEHWUW YYeBHbIX NMPOEKTOB W UCCNEf0BaHUIA pacnpeaensTb 0653aHHOCTW B rpynne B COOTBETCTBMM C MOCTaBEHHbIMU
3afjayamMmn, CNeauTb 3a BbIMO/HEHMEM NNaHa AeWCTBUIA, afleKBaTHO OLEHMBATb COOCTBEHHbIA BKMaf B [eATENbHOCTb TPYMMbl,
BbICTPaMBaTb KOMMYHUKATUBHOE B3aMMOAEWCTBIE, YUUTbIBAS MHEHWE OKPY)KAOLLMX.

K KOHLY 06yuyeHusi B 8 kiacce NpeaMeTHble Pe3ynbTaTbl Ha 6a30BOM YPOBHE [I0MKHbLI OTPXaTb CPOPMMPOBAHHOCTL Y 06YUaKOLLIMXCS

YMEHWIA:

MCNONb30BaTh MOHATMSA: Macca U pasMepbl MOJSIEKYN, TEM/0BOe [BUXKEHWE aTOMOB M MOJEKY/l, arperaTHble COCTOSIHWS BeLLecTBa,
KpUCTa/IIMYeCKme N aMOPMHbIe Tena, HaCbILLEHHbIN Y HEHACBILLEHHBIV Nap, BNXXHOCTb BO34yXa, TEMMepaTypa, BHYTPEHHSS 3HEPr s,
TENNOBOW [ABUraTesib, 3/1eMeHTapHbIA 3NEKTPUYECKNIA 3apsifd, 3MEKTPUYECKOe Mofe, MPOBOAHUKN W AN3NEKTPUKM, MOCTOAHHbIN
3NEKTPUYECKUNIA TOK, MarHUTHOE NOJe;

pasnuyath ABneHus (Tenn0BOe paclUMpPeHne 1 CxaTtue, Tenaonepeaaya, TeNI0BOe paBHOBECKE, CMaYMBaHMe, KanunispHble ABeHNs,
ncrnapeHne, KOHAeHcauus, naasneHne, Kpuctannmsaums (0TBepaeBaHne), KuneHve, Tennonepesada (TennonpoBoLHOCTb, KOHBEKLUSA,
N3NydeHune), aNeKTpu3auns Tes, B3aMMOeiCcTBIe 3apaoB, AeCTBUA 3/1eKTPUYECKOrO TOKa, KOPOTKOE 3aMblKaHue, B3aMMOAENCTBIE
MarHuTOB, [eNCTBME MarHWTHOrO Mo/ Ha MPOBOAHMK C TOKOM, 3/1eKTPOMAarHUTHas MHAYKLMA) MO OMMUCaHMIO UX XapaKTepHbIX
CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX faHHOE (IN3NYECKOEe ABNEHME;

pacno3HaBaTb MPOSBIEHNE U3YYEHHBIX (PU3NYECKMX ABMIEHWIA B OKPYXKAKOLLIEM MUPE, B TOM Ymncrie (hM3MYECKUe SBNEHNS B NPMPOJE:
MOBEPXHOCTHOE HaTsKeHVe N KanuinsapHble SABMEHNS B NPUPOAE, KpUCTabl B NpUpoae, ninydeHve ConHua, 3amMep3aHvie BOLOEMOB,
MopcKMe 6pu3bl, 00pa3oBaHME POCbl, TyMaHa, WHes, CHera, 3/IEKTPUYECKMe ABMIEHWUA B aTMocdepe, 3/EKTPUYECTBO KMBbIX
OpraHun3moB, MarHUTHOE none 3emnaun, Aperid NoAKCOB, POb MarHUTHOIO NOAA ANS XMU3HU Ha 3eM/ie, NONSAPHOE CUSHME, NPU 3TOM
NepeBOAMTb NPaKTUYECKYIO 3afa4y B YUeOHYI0, BbILENATb CYLLECTBEHHbIE CBONCTBA (NMPU3HAKN) (13NYeCKNX ABNEHNI,

OMMCbIBaTb M3Y4YeHHble CBOMCTBA Ten U (PU3NYECKME ABMEHWSA, UCMONb3yA (M3MYECKMe BennuMHbl (Temnepatypa, BHYTPEHHSS
3Heprus, KONMYeCTBO TENJOThl, YAeNbHasA TennOéMKOCTb BELecTBa, YAeNnbHad Tenjota MnaBfeHus, YAenbHad Tensiorta
napoobpasoBaHus, yaenibHas TenjoTa CropaHus TOMInBa, KO3MMUUMEHT MOME3HOro AeNCTBMS TEN0BON MallvHbl, OTHOCUTE/IbHAA
BNXHOCTb BO34yXa, 3MEKTPUYECKUIA 3apsaf, Cuia TOKa, 3NeKTPUYECKOe HanpshkeHwe, COMpOTUB/EHWE MNPOBOAHMKA, YAeNbHOe
CONPOTMB/IEHNE BELLECTBa, paboTa M MOLLHOCTb 3/1EKTPUYECKOro TOKA), MNPV ONucaHUy NpaBuibHO TPaKTOBaTb (PU3MYECKNIA CMbICT
NCMO/b3yeMbIX BEMUYNH, 0603HAYEHNSA U eANHULBI (DU3NYECKUX BENIMUNH, HAXOANTb POPMY/ibl, CBA3bIBAIOLLME AaHHYIO (PU3NYECKYIO
BE/MUYNHY C APYrMMW BEIMYUHAMU, CTPOUTb rPatinKn U3YHEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENIMUNH;

XapaKTepn30BaTb CBOMCTBA Tef, IM3NYECKME ABNEHMS U NMPOLECCHI, MCMOMb3YS OCHOBHbIE MOMOXKEHUS MONEKYNAPHO--KMHETUYECKOIA
TEopuM CTPOEHUS BeLLeCcTBa, NPUHLMN Cyrneprno3unumMmn nonein (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apaga, 3akoH Oma ans
yyacTka uenu, 3akoH [hxoyns—JleHua, 3aKOH COXpPAaHEeHWs 3Hepruu, Npu 3TOM AaBaTb C/IOBECHYHO (DOPMY/IMPOBKY 3aKOHA U
3anuncbiBaTth ero MaTeMaTUyecKoe BbipaKeHNeE;

06BACHATb (PU3MYECKME NPOLLECCHI 1 CBOWCTBA Te/, B TOM YMC/E U B KOHTEKCTE CUTYaLMiA MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BbISBNIATb MPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTL 0OBACHEHNE M3 1—-2 NIOMMYECKMX LIAroB ¢ ONopoi Ha 1-2 M3y4YeHHbIX CBOMCTBA
(hM3NYECKNX ABMIEHUI, (DN3NYECKUX 3aKOHOB UJIN 3aKOHOMEPHOCTEN;



pewaTb pacyéTHble 3afauv B 2—-3 [eNCTBUSA, UCNOMb3Yys 3aKOHbI U (HOPMY/ibl, CBA3bIBAIOLLME (DU3NYECKUE BENMYMHbBI: HA OCHOBE
aHanM3a ycnoBus 3aflaum 3anmcbiBaTb KpaTKOe YC/I0BUe, BbISBNATb HELOCTATOK AaHHbIX [ PeLUeHUs 3aaun, BblGMPaTh 3aKOHbI U
(hopmMy/ibl, HeobXoAMMbIE /1 eé peLleHus, NPOBOAWUTL PacyéTbl U CpPaBHUBATL MOJyYEHHOE 3HaueHVe (PU3NYECKON BEIMUUHDBI C
M3BECTHBIMU [aHHbIMU;

pacno3HaBaTb Mpob/emMbl, KOTOPble MOXHO pewuTb NPU MOMOLUM (PU3NYECKMX METOAO0B, UCMO/b3ys OMucaHWe WCCNefoBaHus,
BbIZeNIATb NMPOBEPAEMOE MPeANOoNOXKeHVE, OLEHNBATL MPaBUIbHOCTL NOPAAKa NPOBELEHNS UCCNef0BaHWSA, AeNaTb BbIBOAbI;
MPOBOAMTL OMNbITbl MO HABGMOAEHUIO (PU3NYECKUX ABMEHWIA UM (PU3NYECKUX CBOWCTB TeN (KanuanspHble SABNEHWS, 3aBUCUMOCTb
[aBfeHns Bo3fyxa OT ero o6béma, TemrepaTypbl, CKOPOCTW Mpouecca OCTbIBAHWS W HarpeBaHWs NpU W3Ny4eHUU OT LBeTa
n3nyyaroLerd (NornoLLatoLLein) NoBepxHOCTU, CKOPOCTb MUCMapeHns BOAbl OT TeMnepaTtypbl XXMAKOCTU W MoWwaan eé noBepxHocTu,
3NeKTPU3aLNs Ten 1 B3aMOLENCTBUE 3NEKTPUYECKMX 3apSL0B, B3aMMOLENCTBUE NOCTOAHHBIX MarHUTOB, BU3yann3auus MarHUTHbIX
noner MOCTOSIHHLIX MarHUTOB, AENCTBUA MarHWTHOIO MOMA Ha MNPOBOAHWK C TOKOM, CBOMCTBA 3/IEKTPOMAarHuTa, CBOMCTBA
3NEKTPOABUraTeNi NMOCTOSAHHOIO TOKA): (hOPMYNMPOBaTh MPOBepsieMble MPeAnONoXeHNs, cobrpaTb YCTaHOBKY W3 MPeAnoXeHHOro
060py0BaHMsA, ONUCbLIBATb XOZ, ONbITa Y POPMY/IMPOBATL BbIBOAI;

BbIMO/HATL NPAMble U3MepPeHNUs TeMnepaTypbl, OTHOCUTENbHOW BNXHOCTWU BO3L4YyXa, CU/bl TOKA, HAMPSHKEHUA C UCMO/b30BaAHWEM
aHasIoroBbIX NpU6OPOB N LATUMKOB (M3UYECKMX BEIMUMH, CPaBHMBATbL Pe3yNbTaTbl M3MEPeHWn ¢ YY4ETOM 3alaHHON abCOMOTHON
MOrpeLLHoCTH;

MPOBOAMTL WCCMELOBaHWe 3aBUCUMOCTU OLHOW (DM3MYECKOW BeNMYMHBbI OT APYrol C MCMOMb30BaHWMEM MNPAMbIX W3MepeHUi
(3aBMCUMOCTb COMPOTMBAEHNS NPOBOAHUKA OT €ro AMHbI, M/I0LAaAN NOMEPeYHOro CeUeHUs 1 yaenbHOro CONpOTYB/IEHNS BELLECTBa
MPOBOAHMKA, CW/bl TOKA, MAYLLEro 4yepe3 MPOBOAHMK, OT HarpsiXeHWs Ha MNPOBOAHWKE, WCCNefoBaHWe MOoC/efoBaTeNlbHOro Wt
napannefbHOro COoefiMHeHW NPOBOLHMKOB): MaHWPOBATb MUCCMefoBaHUe, cOOUpaTh YCTAHOBKY W BbINOMHATL U3MEPeHUs, cneays
NPeAOXeHHOMY NfaHy, (PUKCUPOBaTb pPe3y/bTaTbl MOMYYEHHON 3aBUCUMOCTM B BuAe Tabnuy v rpadukos, AenaTb BbIBOAblI MO
pe3ynbTaTtam 1ccnefoBaHus;

MPOBOANTL KOCBEHHbIE U3MEPEHUS (IU3NYECKNX BEMYUH (YAeNbHas TEeNOEMKOCTb BeLLecTBa, CONPOTMBIEHME NPOBOAHMKA, paboTa
M MOLLHOCTb 3/1eKTPUYECKOro TOKA): M/aHMPoBaTb M3MEPEHUS, COBMPaTh 3KCMEPUMEHTa/IbHYIO YCTaHOBKY, CNeays MpeasoxXeHHO
WHCTPYKLWK, N BbIYUCNATD 3HAUEHWE BENNUNHBI;

cobsrofaTh npaswna TEXHUKM 6e30MacHoOCTM npu paboTe ¢ nabopaTtopHbIM 060PYA0BaHMEM;

XapakTepun3oBaTb NPUHLMMbI AeCTBUA U3YHYeHHbIX NPUOGOPOB M TEXHUYECKMX YCTPOMCTB C ONOPON Ha UX onucaHus (B TOM uncne:
cucTemMa OTOM/IEHWS [OMOB, TUFPOMETP, nNapoBas TypOuHa, amnepmeTp, BONLTMETP, CYUETUMK 3NEKTPUYECKON 3Hepruu,
3N1eKTPOOCBETUTE/IbHbIE  MPUOOPbI,  HarpeBaTefibHble  371eKTponpuoopsl  (NPUMepbl),  3MEKTPUYECKME  NpPefoXpaHUTeNy,
3NEKTPOMAarHuT, 3MeKTpoABuraTe/ib NOCTOAHHOINO TOKa), MCMOMb3ys 3HAHWS O CBOMCTBAaX (DU3UYECKMX SBMIEHUM U Heo6XOAMMble
(hn3nyecKne 3aKOHOMEPHOCTY;

pacrno3HaBaTb MPOCTble TEXHUYECKUE YCTPOWCTBA U U3MepUTE/bHbIE NPUBOPLI MO CXEMaM U CXEMATUYHBIM PUCYHKAM (KULKOCTHBbIA
TEPMOMETP, TEpMOC, MCUXPOMETP, FUrPOMETP, ABWUraTeslb BHYTPEHHEro CropaHus, 3M1eKTPOCKOM, PeocTar), COCTaBNATb CXeMbl
ANEKTPUYECKNX Lenein ¢ nocnefoBaTe/lbHbIM W Napasife/ibHbiM COeIMHEHNEM 3/1EMEHTOB, pa3nyas YC/IOBHble 0603HaYeHUs
3N1EMEHTOB 3/1EKTPUYECKUX LIENeN;



NPUBOAUTL MpUMepbl (HAX0AUTL MH(OPMaLMI0 0 NpUMepax) NPaKTUYECKOro UCMob30BaHUA (IU3NYECKUX 3HAHWIA B NOBCEAHEBHOW
XM3HU AN obecrievyeHns 6e30MacHOCTM NpU obpalleHny ¢ npubopaMn U TEXHUYECKUMU YCTPOMCTBAMM, COXPaHEHWs 340PO0BbS U
COGMOAEHNA HOPM 3KO/I0rMYECKOro NOBELEHNS B OKPYXKatoLLel cpeje;

OCYLLECTB/ATL MOUCK MHOPMaLMN (13MYECKOro cofepkaHunst B VIHTepHETe, Ha OCHOBE MMEIOLLMXCS 3HaHUI 1 NYTEM CpaBHEHWUS
[OMNOMHUTENbHBLIX MCTOYHWKOB BbIAENATH MHOPMALMIO, KOTOpas SBNSETCS MPOTUBOPEUMBOI UM MOXKET BbiTb HEAOCTOBEPHO;
MCNONb30BaTh MPU BbIMNOIHEHUN YYEOHbIX 3afaHUiA Hay4HO--MOMYNSPHYK MTepaTypy (PU3NYECKOro COAepXKaHus, CrpaBOYHble
maTepuanbl, pecypcbl ceTv VIHTepHeT, BlafeTb NpuéMamy KOHCMEKTUPOBAHWUA TeKCTa, Npeobpa3oBaHUs WHMOpMaLMn 13 OAHOWA
3HAKOBOW CUCTEMbI B JpYTYI0;

co3faBaTb COOCTBEHHble MWCbMEHHbIE W KpaTKMe YCTHble CO00LieHns, 0606was MHMDOPMaLMIO N3 HECKONbKUX WCTOYHMKOB
(hM3MYEeCKOro cofepXkaHusi, B TOM Yucne ny6nnyHo npeacTaBnsTb pesynbTaTbl MPOEKTHOW MM UCCNeAoBaTeNIbCKOW AeATeIbHOCTH,
NPy 3TOM rPamMmoOTHO MCMO/b30BaTh M3YYeHHbIN NOHATUIAHLIN annapat Kypca Pu3nkKmn, CoNpoBOXAaTh BbICTYI/IEHNE Npe3eHTauunel;
MPY  BbIMNOIHEHMN Y4YeOHbIX MPOEKTOB W WCCNefoBaHUA (IM3MYECKMX MPOLLECCOB pacnpeaenstb 00583aHHOCTM B rpynne B
COOTBETCTBMM C MOCTaB/IEHHbIMW 3afa4aMu, CrnefuTb 3a BbIMOSHEHVWEM MlaHa AeWCTBUA M KOPPEKTUPOBaTb €ro, afeKBaTHO
OLeHMBaTb COOCTBEHHBbIN BKNaL, B AeATE/IbHOCTb rPYnMbl, BbICTPanBaTb KOMMYHUKaTUBHOE B3aMMOAENCTBYE, MPOSAB/ASA FOTOBHOCTb
paspeLuaTs KOHAUKTBI.

K KOHLY 06yuyeHusi B 9 kiacce NpeaMeTHble Pe3ynbTaTbl Ha 6a30BOM YPOBHE JOMKHbI OTPaXaTb CHOPMMPOBAHHOCTL Y 06YUaOLLMXCA

YMEHWIA:
[ ]

MCMONb30BaThb MOHATKS: CUCTEMA OTCYETA, MaTepuanibHas TOUKa, TPAeKTOpWS, OTHOCWUTENbHOCTb MEXAHWUYECKOrO [BVXKEHNS,
nedopmaumsa (ynpyras, nnacTuyeckas), TPeHUe, LEHTPOCTPEMUTENbHOE YCKOPEHWE, HEBECOMOCTb U MEPErpysku, LEHTP TSXKECTH,
abCoONMIOTHO TBEPAOE TENO, LEHTP TSHXKECTU TBEPAOrO Tena, paBHOBECKE, MeXaHWYEeCKUe KoneGaHUs W BOMHbI, 3BYK, WH(Pa3BYK U
YNbTPa3BYK, 3MEKTPOMArHUTHblE BOJHbI, LUKana 3MEKTPOMArHUTHbLIX BOMH, CBET, G/M30PYKOCTb M [albHO30PKOCTb, CMEKTPbI
MCMYCKaHWSA 1 NOTNOLLEHNS!, anba-, 6eTa- U raMMa-u3nyyeHns, U30TonMbl, SAepHas SHEPTETUKA;

pasnnyaTh ABNEHUs (PaBHOMEPHOE 1 HepaBHOMEPHOE MPSAMONVHEHOE ABUXEHWUE, PaBHOYCKOPEHHOE MPSAMONMHEHOE ABVXKEHNE,
CBOGOAHOE MafieHne Ten, paBHOMEPHOE [BVKEHVE MO OKPY)XXHOCTW, B3aMMOAEWCTBME Tes, PeakTUBHOE ABWXKEHME, KonebaTenbHoe
ABUXEHME (3aTyxatole W BbIHYXAEHHbIE KOneb6aHusl), Pe30HaHC, BOMHOBOE [ABWXXEHWE, OTPaXeHWe 3ByKa, MNpsMOSMHeliHoe
pacnpocTpaHeHne, OTPaXKeHMe U NpesioMIeHne CBETa, NOIHOe BHYTPEHHee OTpaXKeHWe CBETa, PasnoXKeHne Genoro ceeTa B CeKTP W
CNOXEHME CMEKTPa/bHbIX LIBETOB, AWCMEPCUSt CBETA, ECTECTBEHHAs PafM0aKTUBHOCTb, BO3HWKHOBEHME NMHEAYATOro CreKTpa
M3MYYeHUs1) N0 OMUCAHNIO UX XapaKTEPHbIX CBOCTB 11 HA OCHOBE OMbITOB, IEMOHCTPUPYHOLLMX JaHHOE (IN3NYECKOE SBNEHNE;
pacno3HaBaThb NPOSBNEHNE U3YUEHHbIX (IU3NUECKMX SIBMIEHWIA B OKPYXKAIOLLLEM MUpe (B TOM UKCNe (M3NYECKMEe IBNEHUS B MPUPOE:
MPUAMBLI U OTNIMBLI, ABWXKEHWE NnaHeT COMHEYHOW CUCTEMbI, PEAKTUBHOE [ABWXXEHWE XKMBbIX OPraH13MOB, BOCMPUSTME 3BYKOB
)KUBOTHBIMW, 3eMNETPSICEHNE, CEICMUYECKMEe BOSIHbI, LiyHaMu, 3X0, LiBeTa Te/, ONTUYecKue sBMIeHWs B Npupoge, GMonornyeckoe
[eiCTBME BUAUMOTO, YIbTPAPMONETOBOrO 1 PEHTFEHOBCKOIO M3/TyUYeH, eCTECTBEHHbIN PafnoaKTUBHBIN (DOH, KOCMUYECKUE NyuH,
PaaVoaKTUBHOE W3/yYeHUe MPUPOAHBLIX MUHEPAsoB, AEACTBME PaAMOAKTUBHBLIX W3MYYEHU Ha OPraHu3M YenoBeKa), Mpu 3TOM
MepeBoaWTbL NPAKTUUECKYHO 3ajauy B YUe6HYI0, BblAeNsThb CyLIECTBEHHbIE CBOMCTBA (MPU3HAKM) (N3NYECKIX SBEHNI;

OMMCbIBaTb U3YUeHHbIE CBOWCTBA TeNl U (DU3NYECKNE SBNEHUS, UCMONb3Ys (M3NUYECKINE BENNUMHBI (CPEAHSSt 1 MTHOBEHHAst CKOPOCTb
Tena npu HepaBHOMEPHOM [BVDKEHWW, YCKOPEHWe, MepemMeLLeHne, NyTb, YroBass CKOPOCTb, CWMla TPEHWS, CUna Ynpyroctu, cuna



TSXKECTWN, YCKOpeHWe CBOGOAHOrO MafeHws, Bec Tena, WMMNYMbC Tena, WUMMNYMbC CWU/bl, MexaHU4Yeckasd paboTa M MOLLHOCTb,
NOTEHUMa/IbHas 3Heprus Tena, NOAHATOr0 Haf MOBEPXHOCTHLIO 3eM/IM, MOTEHUMaIbHas 3HEPTUA CKATOW NPYXMHbI, KMHETUYeCKas
3HEprus, NosiHas MexaHW4ecKas aHeprus, Nepuos 1 vactoTa KonebaHWi, AMHa BO/HbI, FPOMKOCTb 3BYKa W BbICOTA TOHA, CKOPOCTb
cBeTa, MNokasaTe/b NPeNoMeHUs cpeabl), MpyY OnNuUcaHUM NpPaBWIbHO TPaKTOBaTb (IM3NYECKUIA CMbICT WUCMOMb3YeMbIX BEUUUH,
0603HaYeHNa 1 eanHULBI (IU3NYECKMX BEIMYUH, HaXO4MTb (DOPMY/bI, CBA3bIBAIOLME AaHHYIO (M3UYECKYHO BEIMYUHY C APYTUMM
BEIMYMHAMMU, CTPOUTb FPaUKM N3yHeHHbIX 3aBUCUMOCTEN (IU3NYECKMX BENUUNH;

XapakTepu3oBaTb CBOWCTBA Tes, (M3NYECKUE ABMEHWUS U MPOLECChI, UCMO/b3YS 3aKOH COXPaHeHWsi SHepruM, 3aKOH BCEMUPHOIO
TAFOTEHMS, NPUHLUMN CYNeprno3vuuum Cui, NPUHLMM OTHOCUTENbHOCTU [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs UMMY/bCa,
3aKOHbI OTPXKEHUA N NPENIOMIEHMS CBETA, 3aKOHbI COXPaHEHUS 3aps0BOro M MacCOBOr0 YMCEN NPU SAEPHbIX peakumsax, Npu aTom
[aBaTb CIOBECHYO (DOPMYIMPOBKY 3aKOHA M 3aMunCbiBaTb €ro MaTeMaTUyecKoe BblpaKeHUe;

06BACHATb (PU3NYECKME NPOLLECCHI 1 CBOMCTBA Te/l, B TOM YMC/E U B KOHTEKCTE CUTYaLMiA MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BbISIBNATb NPUYNHHO--CNECTBEHHbIE CBA3W, CTPOUTbL 06BACHEHME N3 2—3 NIOrMYECKMX LIAroB € OMOpoK Ha 2—3 U3YYeHHbIX CBOWCTBA
(hM3NYECKNX ABMIEHWI, (DU3NYECKMX 3aKOHOB MM 3aKOHOMEPHOCTEN;

pewaTb pacyéTHble 3adayv (onuparolmecs Ha CUCTeMY M3 2-3 YpaBHEHWIA), MCMOMb3yA 3aKOHbl WM (HOPMY/ibl, CBS3bIBAOLLME
(hM3nYEeCKMe BEeNMYMHbLI: Ha OCHOBE aHa/M3a YCMOBMA 3afadyl 3anucbiBaTb KpaTKOe YC/OBME, BbISIBMSTb HeAOCTaloLmMe Wan
M36bITOYHbIE [aHHble, BblOMpaTb 3aKOHbl W (OPMY/bl, HEOOXOAMMble [1F PeLleHns, NPOBOAUTL PacyéTbl U OLEeHWBaTb
PeaIMCTUYHOCTb MOTYYEHHOI 0 3HAYEHUS (PU3NYECKON BE/TMYMNHBI,

pacnosHaBaTb NPo6/eMbl, KOTOPblE MOXHO PeLnTb MpY NOMOLM (DU3NYECKMX METOAOB, MCMOMb3ys OMNuMCaHWe WCCefoBaHus,
Bbl4eNATb MPOBEPSEMOE MPEeANONOXKEHME, OLEeHMBATb MPaBUIbHOCTL MNOpsAKa MNPOBeAeHWS WCCNeAoBaHMSs, fAenaTtb BbIBOABI,
WHTEPNPEeTMPOBaTb Pe3y nbTaTbl HAGMOAEHNIA U ONbITOB;

MPOBOAWTL OMbITbl MO HAONOAEHWIO (PU3NYECKMX SBAEHWIA MAN (DU3NYECKMX CBOWCTB Ten (U3ydeHue BTOPOro 3akoHa HbOTOHa,
3aKOHa COXPaHEeHMs 3HEPruK, 3aBUCUMOCTb Neproga KonebaHuii NPY>XXMHHOIO MasiTHMKa OT MaccChl Fpy3a M XXECTKOCTU MPY>XUHbI U
He3aBMCUMOCTb OT aMMITYAbl MasbIX KOnebaHWid, NPSMOIMHEHOe pacnpoCcTpaHeHWe CBETa, pas/ioeHne 6enoro cBeTa B CNEKTP,
N3y4YeHne CBOICTB M300paKeHUsi B M/IOCKOM 3epKasie U CBOMCTB M300paXeHUsi npeiMeTa B COOGMpatoLLler NnMH3e, HabnaeHue
CM/OLHBLIX W JIMHENYATbIX CMEKTPOB U3/Ty4eHUs): CaMOCTOATE/IbHO CO6MpaTh YCTAHOBKY U3 M30bITOYHOrO Habopa 060pyaoBaHMS,
ONUCbIBaTb XOf, OMbITa M €ro pe3ynbTaTbl, (HOPMYNNPOBaTh BbIBOAbI;

NPOBOAUTL MPU HEOOXOAMMOCTU CEPUIO MPAMbIX WU3MEPEHWI, ONpefenss CPpeAHee 3HauyeHue U3MepSeMol BennyMHbl ((hOKYCHOe
paccTosiHMe CobUpatoLLLEei NMH3bI), 060CHOBbIBATL BbIGOP Crocoba n3mepeHus (M3MepuTeNbLHOrO NPrbopa);

MPOBOAWTL WCCNeAOBaHME 3aBUCUMOCTEN (IM3NYECKMX BEIMYMH C WCMONb30BaHMEM NPSMbIX U3MepeHwli (3aBUCUMOCTb MyTWU OT
BPEMEHW NPV PaBHOYCKOPEHHOM ABVXKEHMMU 6e3 Hava/lbHOM CKOPOCTK, nepmroda KonebaHwin MaTeMaTMyYeCKOro MasTHUKa OT ANNHbI
HWTW, 3aBMCMMOCTM Yrnia OTPaXXEHWS CBETA OT yrna nageHns v yrna npenomneHns oT yria nafeHus): naaHMpoBaTb UCCnefoBaHue,
CaMOCTOATE/IbHO CO6UPaTb YCTaHOBKY, (DMKCUPOBAaTb Pe3ynbTaTbl NOMYYEHHON 3aBUCMMOCTY (PU3NYECKMX BENMYMH B BUAE Tabnu, 1
rpagmKkoB, AenaTb BbIBOAbI MO pe3y/bTaTam UCCNeA0BaHNS;

NPOBOANTb KOCBEHHbIE N3MEPEHUS (DU3NYECKMX BETMYMH (CPEeHAS CKOPOCTb U YCKOPEHWE Tena NPy paBHOYCKOPEHHOM ABVKEHUM,
YCKOpeHWe CBOBOAHOMO MafeHust, XECTKOCTb MPY>KUHbI, KOIM(MULMEHT TPEHUS CKOMbXEHWS, MexaHU4yeckas pabota U MOLLHOCTb,
yacToTa 1 nepuog, KonebaHnin MaTeMaTyecKoro 1 NPY>XXMHHOro MasiTHUKOB, OMTUYECKas Cuia CooMparoLLein MNH3bI, PanoaKTUBHbIN



(hOH): NNaHMpoBaTb M3MepeHUs, CObMpaTb 3KCMEPUMEHTAIbHYK) YCTaHOBKY W BbINOHATL WM3MEPEHUs, criefys NpeLioXKeHHOM
WHCTPYKLMK, BbIYUCAATb 3HAYEHME BENNYMHBI W aHaIM3MPOBaTb MOMYYeHHble pe3y/ibTaTbl C YYETOM 3afaHHOM MOrpeLHOCTH
N3MEPEHUA;

e cob6ntofaTh NpaBmia TEXHUKM 6e30MacHoOCTM Npu paboTe ¢ nabopaTopHbIM 060PYA0BaHMEM;

e pa3nyaTb OCHOBHblE MPU3HAKM W3YYeHHbIX (M3NYECKUX MOLENei: MaTepuanbHas Touka, abCoNtOTHO TBEPLOE Teno, TOYeUHbIN
WCTOYHWK CBETA, /yd, TOHKas /IMH3a, NiaHeTapHas Moe/Nb aToMa, HYK/I0HHAas MOAe b aTOMHOI0 A4pPa;

e  XapaKTepu3oBaTb MPUHLMNbI LEACTBUS U3YUYEHHbIX MPUOOPOB N TEXHUYECKMX YCTPOMCTB C OMOPON Ha MX OnucaHus (B TOM Yncoe:
CNMAOMETP, [LAaTUMKW MOMOXKEHUS, PacCTOSHWA W YCKOPEHWUs, pakeTa, 3X0/0T, OYKW, Mepuckon, (oToannapat, ONTUYecKue
CBETOBO/bI, CMEKTPOCKON, LO3MMETP, Kamepa BuibCoHa), UCNoMb3ys 3HaHWA O CBOMCTBAaxX (M3UYECKUX ABIEHWUIA U HeobXOAMMbIe
(hu13nyecKme 3aKOHOMEPHOCTY;

e UCMO0/b30BaTb CXEMbI U CXEMATUYHbIE PUCYHKMN U3YHEHHbIX TEXHUYECKUX YCTPOMCTB, N3MEPUTENbHLIX NPMOOPOB M TEXHOMOMMYECKNX
MPOLLECCOB MpPW peLleHnn y4ebHO--MPaKTUYeCKMX 3aady, ONTUYECKME CXEMbI [/ MOCTPOEHWUSA M306paXKeHUIA B MIOCKOM 3epKasie v
cobupatoLLent NnH3e;

e MPUBOANTL NpUMeEPbI (HAXOAWUTb MH(OPMaLMIO 0 NpUMepax) NPakTUYeCKOro UCnosb30BaHMs PU3NYECKMX 3HAHWI B NOBCEAHEBHON
XW3HU ans obecneyveHns 6e30MacHOCTM NpU obpalleHnn ¢ npubopaMmn U TEXHUYECKUMU YCTPOMNCTBAMU, COXPAHEHWS 340POBbS U
CO6M0EHNA HOPM 3KO/IOrMYECKOr0 NOBEAEHNS B OKPYXKatoLLel Cpeae;

e OCYLLECTB/IATb MOUCK MH(OpMaLMM (HU3NYECKOro CoAepXaHus B VHTepHeTe, caMOCTOATENIbHO (hOPMY/IMpPYys MOUCKOBBIA 3anpoc,
HaxXo4MTb MyTU OMpeAeneHns AOCTOBEPHOCTM MOSlYYeHHOW WH(OpPMaLuMM Ha OCHOBE WMEHOLLUXCA 3HAHWA W LOMONHUTENbHbBIX
NCTOYHWKOB;

e 1ICMO/Mb30BaTh MPY BbIMOMHEHUW Y4YeBOHbIX 3afaHuii Hay4YHO--MOMYNAPHYI0 IMTEPaTypy (PU3MYECKOro COAepXKaHWus, CrnpaBoYHble
mMaTepuasnbl, pecypcbl ceTv WHTepHeT, BnafeTb NpuémMaMn KOHCMEKTMPOBaHWA TeKCTa, Npeobpa3oBaHUs MHGOpMaLUn U3 OfHOWA
3HAKOBOW CUCTEMbI B IpYTYI0;

C03/aBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOOLLEHNS HA OCHOBE UH(HOPMALIMMN U3 HECKO/bKMX UCTOYHMKOB (PU3NYECKOr0 COAEPXKaH WS,
ny6/MYHO NpPeACTaBNATL Pe3ynbTaTbl MPOEKTHOM WUAW WUCCNeA0BaTeNbCKON AeATeNbHOCTM, MPU 3TOM FPaMOTHO MCMOMb30BaTb M3YUEHHbI
MOHATUMHBIA annapaT M3y4yaemoro pasfena (U3MKM WU COMPOBOXAATb BbICTYMN/IEHWE Mpe3eHTaumen ¢ y46TOM OCOGEHHOCTel ayauTopun
CBEPCTHMKOB



