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NOACHUTEJIbHAA 3ATTMCKA

MporpaMma Mo (mM3MKe Ha YPOBHE OCHOBHOrO 00Lero 06pa3oBaHuUS
COCTaB/leHa Ha OCHOBE MOMOXEHWUA U TpeboBaHWI K pe3y/ibTaTaM OCBOEHWUS Ha
6a30BOM YpOBHe OCHOBHOM 06pa3oBaTeNlbHOM MPOrpammbl, MPeACTaB/EHHbIX B
®drOC 000, aTakxke € y4eTOM (PefepasibHOM paboyein Nporpammbl BOCMIUTaAHUSA U
KoHuenummn npenogasaHus yuebHoro npegmeta «Pusnka.

Copfep>kaHne rnporpammbl MO (JU3MKe HanpasneHO Ha (opMMpoBaHue
€CTECTBEHHO-HaY4YHOM TPaMOTHOCTU OO6YyYaloLMXCA WM OpraHM3auuio M3y4veHus
(hM3NKN Ha [esATeNbHOCTHOM OCHOBe. B mporpaMme no (hu3mke Y4nMTbIBAKOTCA
BO3MOXHOCTM Y4eBHOro npegmeta B peanusauyumn TpedoBaHuii ®roC OO0 k
NNaHUPYEMbIM IMYHOCTHLIM M MeTarnpeaMeTHbIM pe3ynibTataM 00y4YeHUs, a Takke
MEeXMNpPeAMETHbIE CBA3WN €CTECTBEHHO-HAYUHbIX Y4eOHbIX MpPeAMETOB Ha YpPOBHe
OCHOBHOIO 06LLero obpasoBaHus.

Mporpamma no (usmke yctaHaBnMBaeT pacnpeseneHre y4ebHoro marepvana
no rogam oby4yeHus (No knaccam), npegnaraet NPUMEPHYHO MOCNeA0BaTENIbHOCTb
N3yyeHUs TeM, OCHOBaHHYK Ha /I0rMKe pasBUTUSA NPEAMETHOrO COAepXaHus U
y4yéTe BO3PaCTHbIX 0COBGEHHOCTEN 00YyYatOLLMXCS.

Mporpamma Mo (wm3nke paspaboTaHa C LEIbH OKasaHWA MEeTO4MYECKOW
MOMOLLM YUMTEN0 B CO3L4aHMM paboyeil nporpammel no y4eGHOMY MnpeameTy.

®dusmka ABNSETCA  CUCTEMOOOPA3YHOWMUM AN eCTECTBEHHO-HaY4HbIX
y4eOHbIX NPeAMETOB, MOCKO/bKY (PU3NYECKMe 3aKOHbI fIeXaT B OCHOBe NPOLLeccoB
N ABNEHWA, WN3yYaeMbIX XWUMUER, Ouonorunend, acTpoHOMUEA W PU3NYECKON
reorpaein, BHOCUT BKaL B  €CTECTBEHHO-Hay4HY) KapTWHY  MuUpa,
npefocTaBnseT Hambonee ACHble 00pasubl MNPUMEHEHUS Hay4yHOro MeToda
MO3HaHWA, TO eCTb CNocoba NoyYeHns LOCTOBEPHbIX 3HAHWIA O MUpe.

OpfHa 13 rnaBHbIX 3aga4 (PM3NYecKoro 06pa3oBaHUsi B CTPYKType 0O6LLero
06pa3oBaHNs COCTOUT B (POPMMPOBAHUN €CTECTBEHHO-HAYUYHON rPaMOTHOCTU U
MHTepeca K Hayke Y 00yyatoLLmXCs.

N3yyeHne m3MkM Ha 6a30BOM YpOBHE MpeAanonaraetT  OBMafdeHue
CMefyHoLWMMN  KOMMETEHTHOCTAMK, XapaKTepusytoLWMMN eCTeCTBEHHO-HayYHYHO
rPamMoTHOCTb:

* HAy4YHO OOBACHATL ABMIEHWS;

* OLIEHMBATb Y NOHUMaTb 0COGEHHOCTU HAY4YHOr0 MUCCNef0BaHuS;

* IHTEPNPETUPOBAaTbL AaHHbIE N MCMOMb30BaTb Hay4Hble [OKa3aTe/lbCTBa A1
Mosly4eHns BbIBOJOB.

Llenn wn3yyeHus (M3MKM Ha YPOBHE OCHOBHOrO 06LLIero 06pa3oBaHUs
onpegeneHol B KoHuenuuu npenogaeBaHus yyebHoro npegmeta «®dusnka» B
obpasoBaTe/fibHbIX — OpraHmsaumsax Poccuiickoin  defepaunn,  peannsyrowmx
OCHOBHble  00Lle06pa3oBaTe/ibHble  MPorpaMMbl,  YTBEPXAEHHON  peLLeHVEM



Konnermn MuHmnctepcTBa npoceeLeHns Poccuiickoin deaepaumm (MpoTokon oT 3
aekabps 2019 r. Ne MK-48H).

Llenn n3yyeHnsa prsnku:

* NPUOOPeTEHNE WHTepeca W CTPEMSIEHNA O0OyYaloLMXCA K Hay4YHOMY
M3YYEHNO  NPUPOAbl, PasBUTUE WX  WUHTENNEKTYa/lbHbIX W TBOPYECKUX
CMOCOGHOCTE;

* pa3BuUTUE MpPeACTaB/EHNA O HAyYHOM MeTOfe MO3HaHUA U (HOpMUPOBaHKe
MCCNeLoBaTe/IbCKOro OTHOLUEHMS K OKPY>XXatoLUM AB/TEHUAM;

* (DOPMUPOBaHME HAYYHOr0 MMPOBO33PEHUS KaK pe3ysibTaTta U3y4yeHUss OCHOB
CTPOEHUS MaTePUM N (PyHAAMEHTa/IbHbLIX 3aKOHOB (IN3UKW;

* (DOpMMPOBaHME NPEACTAB/IEHUIA O POAN (DU3MKU ANA Pa3BUTUA  ApYTUX
eCTECTBEHHbIX HayK, TEXHUKM N TEXHOSIOM A,

*pasBUTME  MNPEeACTaBMIEHWMA O  BO3MOXHbIX  chepax  6yayLuen
NPoheccnoHanbHOM  AeATeNIbHOCTM, CBA3aHHOM C  (OM3MKOW, MOAroTOoBKa K
AasibHerwemMy 00y4eHUIO B 3TOM HarpaB/ieHUMN.

JocTvKeHre 3TUX Lenein nporpaMmbl MO (PM3MKe Ha YPOBHE OCHOBHOIO
06Lero obpazoBaHns 06ecrnevnBaeTCs peLeHeM CreyoLwmnx 3agay:

* NpVobpeTEHNE  3HAHMA O  AWCKPETHOM  CTPOEHWM BellecTBa, O
MEeXaHUYeCKNX, TEMNJOBbIX, 3IEKTPUYECKMX, MArHUTHBIX U KBAHTOBbIX AB/IEHUSIX;

* NPUOBPETEHNE YMEHWUIA OMUCHLIBaTb M OOBACHATL (IM3NYECKUE SABNEHUS C
MCMO/b30BaHMEM MOJTYHYEHHbIX 3HAHWA;

* OCBOEHVME METOAOB  pelleHMs  MPOCTEMLIMX  PacyéTHbIX 33fady ¢
MCNO/Mb30BaHNEM (hn3nyeckmx Mozenen, TBOPYECKMX "
NPaKTUKO-OPUEHTUPOBaHHbIX 3a/av;

* pa3BUTUE YMeHMn HabnogaTb MPUPOAHbIE ABMEHWUA W BbIMOHATL ONbIThI,
nabopaTopHble paboTbl N IKCMEPUMEHTASIbHbIE NUCCNEL0BaHMSA C UCMO/Mb30BaHMEM
N3MepuUTeNbHbLIX NPUOOPOB;

* OCBOEHVE MpPUEMOB PaboTbl C MH(OpMaLMein (U3NYECKOro COoAepXKaHus,
BK/IOYaA MH(OPMaUMIO O COBPEMEHHbLIX AOCTVXKEHUSAX (U3MKKW, aHau3 U
KPUTUYECKOEe OLEHMBaHME MH(opMaumu;

* 3HaKOMCTBO CO cthepamut NPoeccCnOHaIbHON AeATeIbHOCTH, CBA3aHHbIMU C
(PM3NKOIN, N COBPEMEHHBLIMW TEXHOMOTMSAMW, OCHOBAHHBIMW Ha [LOCTUXKEHUSAX
(hM3MYECKOW HayKMW.

Ha un3yyeHvne ¢m3mku (6a30Bblil YPOBEHb) HA YPOBHE OCHOBHOMO OOLLEro
obpasoBaHus oTBOAMTCA 238 yacoB: B 7 Knacce - 68 yacoB (2 Yaca B Hefeno), B 8
Knacce - 68 yacoB (2 yaca B Hefento), B 9 knacce - 102 yaca (3 yaca B Hefento).

Mpeanaraemblii B Mporpamme Mo u3nkKe nepeyeHb NabopaTopHbIX paboT u
OMNbITOB HOCUT PEKOMEHAATENbHbIN XapaKTep, yunuTenb AenaeT Bbloop NpoBeAeHNS
NabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBMAYaNbHLIX OCOOGEHHOCTEN



0ByYaloLLMXCS, CMICKA 3KCMEPUMEHTaNbHBIX 3afaHuli, NpeanaraeMbiXx B pamKax
OCHOBHOTIO rOCY/JapCTBEHHOIO 3K3aMeHa Mo (n3VIKe.



COOEP>XAHWE OBYUEHUA
7 KNNACC

Pasgen 1. dusmKa v eé posib B NO3HAHUN OKPYXXaloLLEro Mupa.

®dusnka - Hayka 0 npupofe. ABneHua npupopbl. PU3NYECKME ABNEHUSA:
MeXaHW4ecKue, TEMNoBble, 3NEKTPUYECKNE, MarHUTHbIE, CBETOBbLIE, 3BYKOBbIE,

Pu3nyeckne BeNNUUHBL. 3mepeHue (U3nMYecknx BenmyuH. Pusnyeckue
npréopsl. MorpewHoOCTb N3MepeHUin. MexayHapoaHas cuctema efnuHuL,

Kak wusnmka wn Jpyrve ecTteCTBEHHble HayKu W3y4aloT Mpupoay.
ECTeCTBEHHO-HayuYHbIA MeTO4 NO3HaHWA: HabMAeHVe, MOCTaHOBKA Hay4HOro
BOMNPOCa, BbIABMKEHME TUNOTE3, IKCMEPUMEHT MO MPOBEPKE rMnoTe3, 06bACHEHME
Habnogaemoro ssneHns. OnumcaHre PU3NYECKNX ABNEHWI C MOMOLLbIO MOAENEN.

JdeMoHCcTpaymn.

1. MexaHu4yeckune, Ten/oBble, 3NEKTPUYECKME, MarHWUTHbIe, CBETOBbIE
ABNEHUA.

2. ®dusnyeckme Npubopbl KM npouesypa MpAMbIX U3MEPEHWUIA aHaNoroBbIM 1
LMPOBbLIM MPUBGOPOM.

NNabopaTopHble paboThbl M ONbITHI.

1. OnpefeneHvie LeHbl AeNleHNs LWKabl M3MepuTeibHOro npuoopa.

2. lamepeHre pacCcTosAHWIA.

3. lamepeHne 06bEMA XXIAKOCTM U TBEPAOrO Tena.

4. OnpepeneHne pasmMepoB MasibIX TeN.

5. I3mepeHrie TemnepaTtypbl NpUY MOMOLLM >XUAKOCTHOrO TepmomeTpa U
[aTyunKa TeMnepaTypbl.

6. MpoBeaeHVe nccnefoBaHWA MO MPOBEPKE TUMOTE3bl: Aa/IbHOCTL MOJETA
LLIapVKa, NYLLEHHOrO ropu30HTaIbHO, TeM 60/ibLUE, YeM GOJIbLLE BbICOTA MYyCKa.

Pasgen 2. NepBoHayasibHble CBeEHUA 0 CTPOEHNMN BELLECTBA.

CTpoeHve BellecTBa: aTtOMbl W MOMeKynbl, WX pasmepbl. OnbIThl,
[0Ka3blBatoLLIMe JUCKPETHOE CTPOEHWE BELLECTBA.

[BvXkeHne uyactuy, BewecTBa. CBA3b CKOPOCTU  [ABWKEHUA YacTul, C
TemnepaTypoil. BpoyHOBCKOe ABWXeHWe, Auddysns. B3avmogeicTBme vactuy,
BeLLleCcTBa: NPUTAXKEHNE U OTTa/IKMBaHWe.

ArperatHble COCTOSIHUA BELLEeCTBA: CTPOEHWE rasoB, XXUAKOCTEN U TBEPAbIX
(Kpuctannuyeckmx) Ten. B3aMmocBsA3b MeXay CBOMCTBaMM BELLECTB B pasHbIX
arperaTHbIX COCTOSHMSIX U UX aTOMHO-MOJIEKYNAPHBIM CTPOeHVeM. OCo6eHHOCTH
arperaTtHbIX COCTOSIHWIA BOAbl.

JemMoHCcT pauumn.

1. HabnogeHne 6pOyHOBCKOIO [ABMXKEHNS.

2. HabntogeHve anggysum.



3. HabnogeHne  ABMeHWUN, 06bACHAOLMXCS NPUTAXKEHNEM
OTTa/IKMBaHMEM YacTuL, BELLECTBA.

JlabopaTopHble paboThbl M OMbITHI.

1. OueHka [dvameTpa aroma MeToaoM psagoB  (C - MUCMOMb30BaHWEM
(hoTorpauin).

2. ONbITbl MO HABMOAEHMIO TEMIOBOMO PacLUMpPEHNs ras3os.

3. ONbITbl N0 O6HAPYXXEHNIO AENCTBUSA CUM MOJIEKY/IAPHOTO NMPUTSXKEHNS.

Pa3nen 3. lBM>XeHWE 1 B3aUMOAENCTBUE Ten.

MexaHnyeckoe [ABWKeHWe. PaBHOMepHOE W HepaBHOMEPHOE [BWKEHME.
CkopocTb. CpefHas CKOpPOCTb MPU HEpaBHOMEPHOM ABMXEHWWU. Pacyét nytu u
BPeMeHW AB/KEHUS.

FABneHe nHepUMW. 3aKOH WHepuuun. B3ammopgencTsue Tel Kak NpuUynHa
M3MEHEHNA CKOpPOCTM ABMXKeHus Ten. Macca Kak Mepa WHepTHOCTU Tena.
[MnoTHocTb BewecTBa. CBA3b MJIOTHOCTU C KOMIMYECTBOM MOMEKYN B eAuHULE
06bEMa BeLLeCTBa.

Cuna Kak xapakTepucTuKa B3aMMogencTemna Ten. Cuna ynpyroctv m 3akoH
['yKa. 3mepeHne cuibl C NOMOLLbIO ANHAMOMETpPA. HABNEHUE TATOTEHUA N Cuna
TAXKeCTU. Cuna TAKECTU Ha gpyrux nnaHetax. Bec tena. HesecomocTb. CnoxxeHue
CWN, Hanpas/eHHbIX NO OAHON NpsMON. PaBHoAencTByOWaAs cun. Cuna TPeHus.
TpeHue CKOMbXXEHUS U TPeHWe NOKoSA. TpeHne B NpUpPoAe U TEXHUKE.

deMoHCcTpauumn.

1 HabnoeHne MexaHM4ecKoro ABMXXeHUs Tena.

2. NI3MepeHne CKOpoCTy NPAMOSIMHENHOTO ABVKEHNS.

3. HabnogeHve ABneHns Hepuun.

4. HabntogeHne N3MeHEHNS CKOPOCTN NPU B3aMMOAENCTBMN TeN.

5. CpaBHeHwve Macc Mo B3anMOAENCTBUIO Ten.

6. CnoxxeHWe cus, HanpaBeHHbIX N0 OAHOW NPSMOA.

JabopaTopHble paboThbl U OMbITHI.

1 OnpegeneHne CKOPOCTN PaBHOMEPHOrO ABVXKeHUS (LLaprKa B >XUAKOCTH,
MOAENN 3/IEKTPUYECKOro aBTOMOGUNIA U TaK Aasiee).

2. OnpefeneHvie cpefHeinl CKOPOCTU CKOJMIbXEHWA OpycKa WM Lwapuka no
HaK/TOHHOW MIOCKOCTW.

3. OnpepeneHne NIOTHOCTW TBEPAOro Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb PacTXeHUs (Zeopman)
MPY>XUHbI OT NPUIOXKEHHOI CUTbI.

5. OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb CW/bl TPEHUS CKOMbXEHUS OT
Beca Tefla M xapakrepa ConprKacatoLmMxcs NoBepXHOCTEN.

Pa3gen 4. JaBneHve TBEPAbIX Tesl, XXUAKOCTEN M rasos.

nnn



[aeneHne. Cnocobbl YMeHbLUEHNS U YBENNYEHUS AaBfieHns. [aBneHune rasa.
3aBMCMMOCTb AaBfieHMst rasa OT 00béma, TemnepaTypbl. [lepegava [daBneHus
TBEPAbIMUA Tenamn, XUAKOCTAMW W rasamu. 3akoH [lackand. NMHeBMaTuyeckue
MalUWHbI. 3aBUCUMOCTb [AaBNeHUA XWUAKOCTU OT TYyOuHbIl. [MapoCcTaTUYECKUi
napagokc. CoobLuaropmecs cocypl. M'vapaBnnyeckme MexaH13mbl.

ATmocepa 3emnm 1 atmocepHoe fasneHue. [puyMHbl CyLLEeCTBOBaHNA
BO3AYLUHOW 060104k 3emnn. OnbIT Toppuyenin. K3mepeHne aTMocqepHOro
[iaBneHns. 3aBUCMMOCTb aTMOC(EPHOrO AaBfieHUs OT BbICOTbl Haf, YPOBHEM MOPA.
Mprbopbl 4Nd U3MEPeHUs aTMOCHepPHOro 4aB/eHUs.

[leCTBME >XMAKOCTU M ra3a Ha Morpy>kéHHoe B HMX Teno. BblTasikmBaroLas
(apxmnmepoBa) cuna. 3akoH Apxmnmega. MNnasaHune Ten. BosgyxonnaeaHue.

JdeMoHCcTpaymn.

1 3aBMCMMOCTb JaB/ieHns rasa oT Temnepartypsi.

2. [Nepefava faBneHUA XXUAKOCTLIO U ra3om.

3. CoobuatoLmecs cocyfpl.

4. T'napaBnnyecknii npecc.

5. MposBneHne AenNCTBUA aTMOCHEPHOrO AaBEHNS.

6. 3aBMCUMOCTb BbITa/IKMBAIOLLEN CU/bl OT 06bEMA MOrPY>KEHHOIN YacTn Tena
N NNIOTHOCTU XXUAKOCTW.

7. PaBeHCTBO BbIT/IKMBAIOLLIEN CW/bl BECY BbITECHEHHOW YXMUAKOCTW.

8. Ycnosue nnaBaHWs Ten: nnasaHWe UKW NMOrpy>KeHue Ten B 3aBUCUMOCTU OT
COOTHOLLIEHWSA MIOTHOCTEN Tena Y XXMAKOCTK.

JlabopaTopHble paboThl M OMbIThI.

1 VccnepoBaHue 3aBMCUMOCTM Beca Tena B Bofle OT 06bEMa NOrpy>KEHHON B
XXVAKOCTb YacTu Tena.

2. OnpefeneHvie  BbITA/IKMBAOLLE  CUMbl,  [EWCTBYIOWEN Ha  Teno,
NOrpy>X@HHoe B XKMUAKOCTb.

3. MpoBepKa He3aBMCUMOCTY BbITa/IKMBAIOLLEN CUMbl, AeCTBYIOLLEN Ha TeNo
B )KMKOCTW, OT Macchl Tena.

4, OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb  BbIT&/IKUBAIOLLEA  CWUNbI,
[EVCTBYIOLLEN Ha TeNo B XXUAKOCTW, OT 06bEMA MOrpyXXEHHOM B XXMUAKOCTb YacTu
Tena n oT NMIOTHOCTU XXUAKOCTU.

5. KOHCTpyupoBaHMe  apeoMeTpa WAM  KOHCTPYMpOBaHWe  NIOAKN W
onpeaeneHne eé rpy3onoaLEMHOCTMU.

Pa3gen 5. PaboTa 1 MOLLHOCTb. QHEPrus.

MexaHnyeckas paboTta. MOLLHOCTb.

[MpocTble MexaHu3Mbl: pblyar, 670K, Hak/OHHasA NI0CKOCTb. [MpaBusio
paBHOBecus pblyara. [pumeHeHMe npaBuna paBHOBECMS pblyara K 610KY.



«30/10TOe  nNpaBuio» MexaHuKW. KI1[  npocTbix MexaHu3moB. [1pocTble
MexaHu3Mbl B ObITY U TEXHUKE.

MexaHunyeckas 3Heprua. KMHeTnyeckasd W MNOTeHUWaIbHad  3Heprus.
MpeBpallleHne OAHOro BM1aa MexaHWMYeCcKon 3Heprum B Apyron. 3akoH COXpaHeHus
3HEeprum B MeXaHMKe.

JdeMoHCcTpauum.

1 Tlpumepbl NPOCTbIX MeXaHN3MOB.

JlabopaTopHble paboThbl M OMbIThI.

1. OnpegeneHne paboTbl CUbl TPEHUS MPY PaBHOMEPHOM [BMXXEHWUM Tena Mo
rOPU30HTA/IbHOM MOBEPXHOCTMU.

2. VccnefioBaHve yCoBUiA paBHOBECKS pblvara.

3. iamepenwne KI4 HakNOHHOW MNOCKOCTK.

4. MN3y4yeHne 3aKOHa COXPaHEHMs MeXaHNYeCKOW SHEeprum.

8 KJTACC

Pa3sgen 6. Tennosble ABMEHUS.

OCHOBHble MOMOXEHUA  MONEKYNAPHO—KUHETUYECKON Teopuu CTPOEHUA
BewlecTBa. Macca M pasmepbl aTOMOB W Monekyn. OnbiTbl, NOATBEPXAAlOLLME
OCHOBHbl€e MOJIOKEHUS MONEKY/IPHO-KUHETUYECKOI TEOPUN.

Mogenn TBEPAOro, >XWAKOro U ra3oo0pasHOro COCTOSHWUIA  BellecTBa.
Kpuctannmueckne n amopgHble Tena. O6bACHEHNE CBOWCTB rasoB, YXUAKOCTEN U
TBEPAbIX Te/ Ha OCHOBE MOMOXEHUA MONEKYNSAPHO—KUHETUYECKO TEOpUN.
CmaumBaHue 1 KanunnapHble ABNeHNA. TensoBoe pacLUMpeHne N cxatue.

Temnepatypa. CBfA3b TemnepaTypbl CO CKOPOCTbLKO TEM/I0BOI0 [ABWXKEHUS
yacTuy. BHyTpeHHAs 3Heprusi. Cnocobbl W3MEHEHMSi BHYTPEHHEN 3Hepruu:
Tennonepegaya n COBepLLEHME paboThl. Buabl Tennonepeaauu:
TENNONPOBOAHOCTb, KOHBEKLNA, N3YYEHUE.

KonuyecTBo TennoTbl. YaenbHas TennoEMKOCTb BellecTBa. Tennio0bMeH U
TEN/0BOe paBHOBecMe. YpaBHeHWe Tennosoro 6anaHca. [lnaeBneHve u
OTBEpAEBaHME KPUCTI/IMYECKUX BELLECTB. YJenbHad TenaoTa nnaBneHus.
Mapoobpa3oBaHMe W KoHAeHcauusi. McnapeHue. KuneHuwe. YaenbHad Tennota
napoobpa3oBaHna. 3aBUCMMOCTb TemrepaTypbl KWUMEHWs OT  aTMOC(epHOro
[aBneHuns.

BnaxHOCTb BO3AayXa.

JHepruna Tonvea. Y ensHaa Tennota cropaHus.

MpuHUmMNbl paboTbl TennoBbiX Asuratenein K14 TennoBoro Asurartens.
TennoBble ABUraTeNnu 1 3alimMTa OKpy>XaroLein cpespl.

3aKOH COXpaHeHUs 1 NnpeBpaLLeHna 3Heprum B TEMIOBbLIX NPOLECCax.

demMoHcT paunu.

1 HabniogeHve 6poyHOBCKOrO ABVKEHUS.



2. HabnofeHve anddysmn.

3. HabntoseHve SBneHniA cMavmBaHns U KanunisipHbIX SBNEHWUIA.

4. HabnoaeHne TennoBoro paclumpeHuns Ten.

5. lameHeHWe faBneHMs rasa npu U3MeHeHWM 06bEMA W HarpeBaHUW Wu
OXNaXKAEHNN.

6. MpaBnna n3mepeHNa Temnepartypbi.

7. Bugpbl Tennonepefayn.

8. OxnaxkaeHve npu CoBepPLLIEHMM paboTbl.

9. HarpeaHue npu coBepLueHnn paboTbl BHELUHMMU CUIaMK.

10. CpaBHeHWe TENI0EMKOCTEN pas/INYHbIX BELLECTB.

11. HabntofeHne KUNeHus.

12. HabnofeHne NoCTOAHCTBa TeMepaTypbl NPy NaaBfeHUN.

13. Mogenu TensioBbIX ABUraTeneil.

NabopaTopHble paboThbl M OMbITHI.

1 OnbITbl N0 06HAPY>KEHWIO AEWCTBUA CUM MONEKYNAPHOIO MPUTSHKEHNS.

2. OnbITbl NO BbIPALLMBAHWIO KPUCTAIIOB MOBapeHHOW COMM NN caxapa.

3. OnbITbl NO HabNOLEHWIO TEeMNOBOr0 pacLUMpPeHUs rasoB, >XUAKOCTEN U
TBEPAbIX Ten.

4. OnpefeneHvie JaBneHns Bo3ayxa B 6asioHe Lwnpvua.

5. OnbIThbl, [AEMOHCTPUPYHOLIME 3aBUCUMOCTb [aB/fieHUsa BO3AyXa OT €ero
06bEMA N HarpeBaHus UIn OXNKAEHNS.

6. MpoBepka runoTesbl IMHENHOW 3aBUCMMOCTU A/IMHBI CTOMBUKA YKUAKOCTU
B TEPMOMETPUYECKON TPYOKe OT TemMnepaTtypbl.

7. HabntofieHe W3MeHeHUs BHYTPEHHE 3HepruyM Tena B pesy/fbTare
Tennonepefayn u paboTbl BHELLHUX CUJ.

8. NccnefoBaHune fBneHUs TenjnoobMeHa NpU CMeLUMBaHUWM XONOAHON W
ropsyein Bogp!.

0. OnpefeneHne  KonmMyecTBa  TensioTbl,  MO/lYYEHHOrO  BOAOW  Mpw
Tensioo6MeHe ¢ HarpeTbiM MeTa/I/IMYECKUM LUIMHAPOM.

10. OnpepeneHvie yaenbHOM TeNI0EMKOCTU BELLECTBa.

11. NccnepoBaHWe npoLiecca UcnapeHus.

12. OnpepgeneHne OTHOCUTENIbHOW BIAXXKHOCTW BO3AyXa.

13. Onpepgenexve yaenbHOM TeNIOTbl NaBNEHNS Nbfa.

Pa3fen 7. 9NeKTpu4yecKue 1 MarHUTHbIE AB/IEHUS.

AnekTpuauma Ten. [lga pofa 3MeKTPUYECKUX 3apafdoB. BsavmopgencTsue
3apskKeHHbIX Ten.  3akoH KynoHa  (3aBUCMMOCTb  CW/bl  B3aUMOLENCTBUS
3apsXKeHHbIX TeN OT Be/IMUMHbI 3aPAL0B M PACCTOAHNA MeXAy Tenamm).

AnekTpnyeckoe none. HanpsXXEHHOCTb 3NeKTpuYeckoro nond. lpuHUmn
Cynepro3numm 3NIeKTPUYeCKnX nonen (Ha Ka4eCTBeHHOM YPOBHE).



Hocutenu anekTpuyecknx 3apsafoB. ONeMeHTapHbIA 3MEKTPUYECKMIA 3apsia.
CtpoeHve atoma. [1pOBOAHWKA U AU3INEKTPUKWA.  3aKOH  COXPaHeHud
3NEKTPUYECKOr 0 3apaja.

JNEKTPUYECKNA TOK. YCNOBUS CYLLECTBOBAaHUA 3MEKTPUYECKOro TOKa.
CTOYHMKM NOCTOAHHOrO TOKa. [leiCTBMS 3M1EKTPUYECKOro Toka (TernsioBoe,
XVIMUYECKOE, MarHUTHOE). DNeKTPUYECKUNIA TOK B XKUAKOCTAX U rasax.

dnekTpuyeckaa uUenb. Cuna  TOKa.  ONIEKTPUYECKOE  HanpsXXeHue.
ConpoTvBNeHNe NPOBOAHMKA. Y[AeNnbHOe COMpOTMBMEHWe BellecTBa. 3akoH Oma
ANA yyacTka Uenwn. [locnefoBaTeflbHOE W MapasinefbHoe  COeAMHEHMe
NPOBOAHMKOB.

Pabota W MOLHOCTb 3MEKTPUYECKOro Toka. 3akoH [hxoyns-SleHua.
ANeKTpuYecKme Lenn 1 noTpebuTenn aNeKTpUYecKon aHeprum B 6bITy. KopoTkoe
3aMblKaHue.

MMOCTOSHHbIE  MarHWTbl.  B3auMofeincTBMe  MOCTOSAHHbLIX ~ MarHUTOB.
MarHuTHoe none. MarHuTHoe nose 3em/ii U ero 3HadyeHne Ans XXU3HU Ha 3emre.
OnbIT  3Opcrefa. MarHuTHoe nMosne  3NeKTPUYECKoro Toka.  [pumeHeHue
3/IEKTPOMArHUTOB B TEXHUKe. [eincTBre MarHUTHOrO MoJi Ha MPOBOAHMK C TOKOM.
AnekTpoapuraTesib MOCTOAHHOIO TOKa. MICnonb3oBaHWe 3MneKTpofsurartesneid B
TEXHNYECKUX YCTPOMNCTBAX M Ha TpaHCnopTe.

OnbITbl Papages. HABneHne 3neKTPoOMarHUTHOW NUHAYKUMW. Tpasuno JleHua.
SneKTporeHepaTop. Cnocobbl MONMlYYEHUS  3MIEKTPUYECKON  3HEPTUN.
ANeKTPOCTaHLUMM Ha BO30OHOB/ISIEMbIX MCTOYHMKAX SHEPrUM.

JdeMoHCcTpaymn.

1 OneKTpusaums Ten.

2. [1Ba pofa aneKTpuyecKnx 3apsaoB 1 B3anMOAENCTBINE 3apsXKeHHBIX Ter.

3. YCTpOWCTBO U AeNCTBUE 3/IEKTPOCKOMA.

4. IneKTpocTaTUyecKas MHAYKLUNS.

5. 3aKOH COXpaHeHNsa 3N1EKTPUYECKNX 3apAa0B.

6. MPOBOAHUKN N ANINEKTPUKN.

7. MogenupoBaHme CUNOBbIX IMHUIA 3N1EKTPUYECKOro NOSS.

8. VICTOYHMKN NOCTOAHHOIO TOKa.

9. [leCTBUA 3MEKTPUYECKOr 0 TOKA.

10. DNeKTPUYECKUIA TOK B XXMAKOCTW.

11. a30BbIi1 pa3psga,

12. I3mepeHne cunibl TOKa amnepmeTpom.

13. VI3mepeHne 3IEKTPUYECKOr0 HanpsaXXeHUs BOJIbTMETPOM.

14. PeocTaT 1 MarasuH COnpoTUB/EHWIA.

15. B3ammoaencTamne NOCTOAHHbIX MarHUTOB.

16. MogennpoBaHne HEBO3MOXHOCTW pa3aenieHnsa NoacoB MarHuTa.



17. MogenvpoBaHMe MarHUTHbIX MOJe NOCTOAHHbIX MarHUTOB.

18. OnbIT 3pcTesa.

19. MarHuTHoe none Toka. SNEeKTPOMarHuT.

20. [deiicTBME MarHUTHOrO Mo/si Ha MPOBOAHMK C TOKOM.

21. OnekTpoasuratesi NOCTOAHHOIO TOKa.

22. VccnefoBaHve SIBNEHUS 3/IEKTPOMArHUTHOW MHAYKUNN.

23. OnbITbl ®apases.

24. 3aBUCMMOCTb HanpaBfeHNs WHAYKUMOHHONO TOKa OT YC/IOBUA €ro
BO3HWKHOBEHUS.

25. JneKTporeHepaTop NOCTOAHHOIO TOKa.

abopaTopHble paboThbl M OMbITHI.

1 OnbITbl MO  HaGMOAEHUIO  3MeKTpu3auMmM  Ten  UHAYKUMen wn  npu
COMPUKOCHOBEHUN.

2. ViccnefoBaHne [eNCTBUSA  3/IEKTPUYECKOTO MO HA MPOBOAHUKA U
AVN3NEKTPUKMN.

3. Cbopka 1 npoBepKa paboTbl 3NEKTPUYECKOI LIEMN NOCTOSHHOIO TOKa.

4. VI3mepeHme 1 perynnpoBaHue cusbl TOKa.

5. N13mepeHune 1 perynmpoBaHue HanpsxeHus.

6. lccnefoBaHve 3aBMCMMOCTW CW/bl TOKa, WUAYLIEro 4yepe3 pesucTop, OT
COMPOTUB/EHUA PE3NCTOPA N HANPSXKEHUA Ha pesncTope.

7. OnbITbl, [EMOHCTpUpYoLLMe 3aBMCKMOCTb 3NEKTPUYECKOTO
COMPOTMBNEHUS NPOBOAHMKA OT €ro A7MHbI, NIOWAAN MONEPEeYHOro CeUYeHMs W
maTepuana.

8. MpoBepka npaBwufia C/OXKEHUA HAMPSHXKEHWIA NpU  NocnefoBaTe/lbHOM
COeZIMHEHUWU [IBYX Pe3nCTOPOB.

9. NpoBepka npasuia ANa cuibl TOKa NPV napaineslbHOM COeanNHEHUN
PE3nCTOPOB.

10. OnpepfeneHve paboTbl 3MEKTPUYECKOr0 TOKA, UAYLLETO Yepes pe3ncTop.

11. OnpegeneHie MOLLHOCTU  3MIEKTPUYECKOrO TOKa, BblgeNseMo Ha
pe3ncTope.

12. NccnepoBaHve 3aBUCMMOCTU CW/bl TOKa, MAYLLEro 4Yepes namnoyky, ot
HarnpsHKeHNA Ha He.

13. OnpegeneHve K14 Harpesatens.

14. VccnefjoBaHve MarHUTHOIO B3aMMOZENCTBUSA MOCTOSAHHbLIX MarHUTOB.

15. A3yyeHne MarHMTHOro MoNsA  MOCTOSAHHbLIX  MAarHUToB NpU KX
06beANHEHNN N pa3feNieHnN.

16. ViccnefjoBaHne [eACTBUA 3N1EKTPUYECKOr0 TOKa Ha MarHUTHYHO CTPESIKY.

17. ONbITbl, AEMOHCTPUPYIOLLME  3aBUCMMOCTb  CWUMbl  B3aMMOENCTBUSA
KaTYLLKWN C TOKOM U MarHuTa oT CU/ibl TOKa M Hanpas/ieHNa TOKa B KaTyLLKe.



18. N3yyeHne geicTBMS MarHUTHOrO NMo/s Ha NPOBOAHUK C TOKOM.

19. KoHCTpynpoBaHue 1 U3ydeHne paboTbl 3/1eKTpoABUraTens.

20. N3vepeHune KT/, anekTpoaBuraTesibHON yCTaHOBKM.

21. OnbITbl MO WCCNEAOBAHUIO ABMIEHUS  3NEKTPOMAarHUTHON  VHAYKUNN:
nccnefoBaHMe N3MEHEHWIA 3HaYeHNA 1 HanpasieHUs MHAYKLMOHHOMO TOKa.

9 KJTACC

Pa3gen 8. MexaHn4ecKne ABneHUs.

MexaHnyeckoe pfABMXKeHMe. MartepuanbHas Touka. Cuctema OTCYéTa.
OTHOCMTENbHOCTb MEXaHWYeCKOro [ABVXXKEHUA. PaBHOMepHOe NpSAMOINHENHOE
[BWKeHNe. HepaBHOMepPHOE NpPAMOSIVHENHOE ABMKeHMe. CpefHAs U MrHOBEHHaS
CKOPOCTb Tena npu HepaBHOMEPHOM ABUXXEHUN.

YckopeHue. PaBHOYCKOPeHHOe MpsMOSIMHENHOe [ABMXeHWe. CBoboaHOe
NafeHre. OnbITbl ["annnes.

PaBHOMepHOE [BV)KEHME MO OKPY>KHOCTW. [lepnof M yactoTa obpalleHus.
JlnHeiHas 1 yrnosas cKopocTu. LieHTpocTpeMuTensHOe YCKOpeHue.

MepBblil 3aKOH HblOTOHA. BTOPOM 3aKOH HblOTOHA. TpeTuii 3akoH HbHOTOHa.
MpuHUMN cynepnosnuum cun.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHusa: cuna TPeHUs CKOMbXXEeHUs, cuna
TPEeHUs NOKOA, Apyrue BUAbl TPEHUs.

Cuna TSHKECTU WU 3aKOH BCEMUPHOIO TATOTEHWSA. YCKOpeHue CBOGOAHOrO
nafeHua. [swxeHue nnaHeT BOKpyr ConHua. [MepBas KOCMMYecKas CKOPOCTb.
HeBecomoCTb 1 neperpysku.

PaBHOBeCVe MaTepuanbHOM TOUKW. ABCONKOTHO TBEpPAOe Teno. PaBHOBecue
TBEPAOro Tena ¢ 3aKpensEHHON ocbio BpaweHUs. MoMeHT cunbl. LIeHTp TsxXecTw.

mnynbc Tena. MIameHeHne mmnynbca. IMMNynbC cubl. 3aKOH COXPaHeHuA
nmnynsca. PeakTBHOE ABWKEHNE.

MexaHnyeckas pabota M MOLHOCTb. Pabota cun TSXeCTu, YnpyrocTw,
TpeHus. CBA3b 3Heprum v paboTbl. [oTeHLMabHaa 3HepPrus Tena, NoAHATOro Haj
MOBEPXHOCTLIO 3eM/n. ToTeHLManbHas 3Heprus CKaToin NpyXxumHbl. KNHeTU4YecKas
3Heprus. TeopeMa O KMHETUYECKOW 3HepPrumn. 3aKOH COXPaHEeHWs MeXaHWYeCKOi
3Heprum.

JeMoHCcTpauumn.

1 HabnogeHve MexaHW4ecKoro ABWXKEHUA Tefla OTHOCWUTE/IbHO PasHbIX Ten
OTCYETA.

2. CpaBHeHMe MyTei M TPAeKTOPWUA [BMXKEHUS OLHOrO W TOro e Tena
OTHOCUTE/IbHO Pa3HbIX TeN OTCYETA.

3. VI3amepeHme CKOPOCTU N YCKOPEHWUS NPSMO/TMHENHOTO ABUXKEHNS.

4. ViccneposaHue NpU3HaKoB PaBHOYCKOPEHHOIO ABVXKEHUS.

5. HabnogeHve OBYKeHWS Tena no OKPY>XXHOCTHU,



6. HabnogeHne MmexaHUYeCKnX ABIEHUIA, MPOUCXOAALLMX B CUCTEME OTCYETA
«Tenexka» npu eé paBHOMEPHOM W YCKOPEHHOM [BWKEHUW OTHOCUTENBHO
KabuHeTa (PU3MKMK.

7. 3aBMCUMOCTb YCKOPeHMs Tena OT MacCbl Tefla U AeWCTBYIOWEN Ha Hero
CUNbL.

8. HabnogeHve paBeHCTBa CUN NPU B3aMMOAENCTBUM Ten.

9. l3meHeHwme Beca Tena Npn YCKOPEHHOM [ABUXKEHWUN.

10. Mepegaya MMNynbca Npy B3anMoAeNCTBUN Te.

11. MNpeobpa3oBaHNA 3HEPr1M NP B3aUMOAENCTBUM TeN.

12. CoxpaHeHW1e UMNynbca npu HeynpyroMm B3anMo4encTBum.

13. CoxpaHeHwue umnynbca Npy abcontoTHO YNPYrom B3auMoAeiCTBUN.

14. HabnoeHne peakTUBHOIO ABUKEHWS.

15. CoxpaHeHne MexaHW4eCKOon 3HepPrmmn npu cBO6OAHOM NageHum.

16. CoxpaHeHMe MeXaHWYeCKOn 3Hepruv npu  ABVMXKEHWUM Tena Mof
AEeACTBMEM NPYXXMHBI.

NabopaTopHble paboThbl M OMbITHI.

1 KoHCTpyvpoBaH/e TpakTa [A/19 pa3roHa W [asibHelLlero paBHOMEPHOro
ABVKEHUSA LLIAPUKA U TENIEXKMW.

2. OnpefeneHne cpefHein CKOPOCTU CKOJMILXEHUS OpycKa Wn  [ABMXKEHUS
LLIaprKa Mo HaKOHHOW MI0CKOCTW.

3. OnpegeneHve YCKOpPeHUA Tena npu PaBHOYCKOPEHHOM [BVKEHUM Mo
HaK/TOHHOW MIOCKOCTW.

4. iccnepgoBaHne 3aBUCUMOCTM MYTU OT BPemMeHW Mpu paBHOYCKOPEHHOM
ABWKEHUN 6e3 Haya/IbHON CKOPOCTU.

5. MNpoBepka runoTesbl: e€cnM MNpuU PaBHOYCKOPEHHOM  [ABVKEHUM 6e3
HaYa/lbHOW  CKOPOCTW  MYTWM OTHOCATCA KaK psaf HEYETHbIX uyuces, TO
COOTBETCTBYHOLLME NMPOMEXXYTKWN BPEMEHW OANHAKOBI.

6. ViccnegoBaHne  3aBUCUMMOCTM  CU/Ibl  TPEHWA  CKOMIbXEHWUA OT  CUb
HOPMaJIbHOTO [aBNeHMS.

7. OnpefeneHne KoahgmumeHTa TPEHNUA CKOTbXEHUS,

8. OnpepeneHune >XECTKOCTU NPY>KMHbI.

9. OnpefeneHne paboTbl CU/IbI TPEHWSA MPU PABHOMEPHOM ABVKEHWUW Tena rno
rOPU30HTa/IbHOW MOBEPXHOCTW.

10. OnpefeneHve paboTbl CWMbl  YNPYroctM npu MoAbéMe rpysa C
NCMO/Ib30BaHEM HEMOABVXXHOI0 U NOABUXKHOIO G/10KOB.

11. NI3yyeHune 3aKOHa COXpaHeHUs 3HeEpPTrnn.

Pa3gen 9. MexaHnyeckue KonebaHust U BOJIHBbI.



Koneb6atenbHoe fBmkeHne. OCHOBHble XapaKTEPUCTUKM KonebaHWiA: nepuog,
4acToTa, amnanTyga. MateMaTUUYecKuin U MPYXXMHHbIA MasTHUKK. peBpalyeHne
3HepPrum npuv KosebareSIbLHOM ABVKEHUN.

3atyxatowme  KonebaHwus. BbIHY>X[eHHble  KonebaHus. Pe3oHaHc.
MexaHunyeckre BOMHbL.  CBOWCTBA MeXaHWYeCKMX BOMH. [1pofosibHble U
nonepeyHble BOMHbLL.  [IMHA BOMHbLI W CKOPOCTb €€  pacnpocTpaHeHus.
MexaHn4yecKkre BOSIHbI B TBEPAOM Tene, CENCMUYECKNE BOTHbI.

3BYK. ['POMKOCTb 3ByKa WM BbicOTa TOHa. OTpaxkeHWe 3ByKa. MHMpas3ByK U
YNbTPa3BYK.

JeMoHCcTpaymn.

1 HabntogeHve KonebaHWin Ten noj AEACTBMEM CWJbl TSXKECTU WU CWMbI
ynpyrocTu.

2. HabntofeHvne KonebaHuii rpysa Ha HATKU 1 Ha NPYXXKHe.

3. HabnogeHve BbIHYX/AEHHbIX KONnebaHuin 1 pe3oHaHca.

4. PacnpocTpaHeHne nNpoAobHbIX 1 MOMepeYHbIX BOSH (Ha Mogenn).

5. HabnogeHve 3aBMCUMOCTM BbICOTbI 3BYKa OT YacTOTbl.

6. AKYCTUYECKUNIA Pe30HaHC.

JNabopaTopHble paboThbl U ONbITHI.

1 OnpepeneHne 4acToTbl WM nepuofa KonebaHWin  MaTeMaTU4ecKoro
MasATHUKaA.

2. OnpepfeneHve 4acToTbl U Neproga KoebaHn NPY>KMHHOMO MasTHUKA.

3. ViccnepoBaHue 3aBUCMMOCTM Nepuoga KonebaHwin NoABeLLeHHOr0 K HUTK
rpysa OT 4JIMHbI HUTW.

4. ViccnepoBaHve 3aBUCMMOCTY Mepuofa KonebaHuin NpyXXMHHOMO MasTHUKA
OT Macchl rpysa.

5. MNMpoBepka He3aBUCUMOCTM nepuofa KonebaHuin rpysa, NoOABELLEHHOrO K
HUTW, OT Macchl rpysa.

6. OMbITbl,  AEMOHCTPMPYIOLLME  3aBUCMMOCTb  MNepuofda  KosebaHwui
NPY>XMHHOTO MasaTHUKA OT Macchl rpy3a 1 XXECTKOCTU NMPYXXNHbI.

7. lamepeHne ycKopeHus cBOOOLHOIO MageHus.

Pa3gen 10. SneKTpoMarHMUTHOE Mosie U 3/1eKTPOMarHUTHbIE BOJIHbI.

JNeKTpOMarHUTHOe  nosne.  DNeKTpPOMarHWTHble  BOMHbIL.  CBOWCTBa
3NEKTPOMArHUTHbIX BOMH. LLIKana 3neKTpoMarHUTHbIX BOMH. VIcnonb3oBaHWe
3/1EKTPOMAarHUTHbIX BOJH A1 COTOBOW CBA3MW.

AnekTpomarHuTHas npupoga ceeta. CKopocTb cBeTa. BonHOBble CBOWCTBA
CcBeTa.

JeMoHCcTpauum.

1. CBOWCTBA 3N1EKTPOMarHUTHbIX BOJH.

2. BonHOBble CBOICTBA CBETA.



JNabopaTopHble paboThbl M ONbITHI.

1 N3yueHne  CBOWMCTB  3/IEKTPOMArHWTHbIX BOMH  C  MOMOLLGHO
MOGWNBbHOIO TeneoHa.

Pasgen 11. CBeTOBbIE AB/IEHUS.

JlyyeBas  MopgenbL  CBeTa. VcTouHMKN  cBeTa. MpsmMONnHeriHoe
pacnpocTpaHeHue ceeTa. 3aTMeHuda ConHua u JlyHbl. OTpakeHue cBeTa. 1ockoe
3epKas1o. 3aKOH OTPaXKeHUs CBETa.

[MpenomneHne cBeta. 3akOH TMpenomMmieHua cBeTa. [1onHoe BHYTpeHHee
OTpaXeHWe cBeTa. Mcnonb3oBaHWe MNOSHOTO BHYTPEHHEro OTPaXKeHWA B
OMTMYECKUX CBETOBOAAX.

NnHuza. Xog nyderdr B nmH3e. ONTMyeckas cucTema (poToarnnapara,
MUKpOCKONa W Teneckona. [Nna3 Kak OnTuyeckad cuctema. BivM3opykocTb U
[a/IbHO30PKOCTDb.

Pa3noxeHne 6enoro ceeta B cnekTp. OnbiTbl HbtoTOHA.  CroXeHue
CNeKTpa/ibHbIX LBeTOoB. [ucnepcusa ceeTa.

JdeMoHCcTpaymn.

1 TNpAMonnHenHoe pacnpocTpaHeHne CBeTa.

2. OTpaxkeHue cBeTa.

. MonyyeHne N306paXkeHNiA B MIOCKOM, BOTHYTOM U BbIMYK/IOM 3epKasiax.
MpenomneHue ceeTa.

OnTMYECKMIA CBETOBOA.

Xog, nyyelt B cobuparoLLient nnH3e.

Xog, nyyelt B paccenBatoLLein IMH3e.

MonyyeHme N306PaXKEHNIA C MOMOLLLbIO JINH3.

. MpvHUMN geincTema oToannapara, MAUKPOCKOMNa 1 Tesleckona.

10. Mogensb rnasa.

11. Pa3noxeHune 6en10ro ceeta B CrekTp.

12. Mony4yeHne 6en10ro ceeta Npu C/I0XKEHNN CBETA Pa3HbIX LiBETOB.

JabopaTopHble paboThbl M OMbIThI.

1 VccnepgoBaHue 3aBMCUMMOCTM Yrna OTPaXKeHUs CBETOBOrO Jjlyya OT yrna
nageHus.

2. V13yyeHre XxapaKTepuCcTrK N306paxeHns npegMeTa B N0CKOM 3epKasie.

3. NccnepoBaHve 3aBUCUMOCTU yrna NpPenoMIeHns CBETOBOro sy4ya OT yria
nafleHNa Ha rpaHuLe «BO34yX-CTEK/O».

4. MonyyeHne n306paXkeHn ¢ NOMOLLLH COBMPatOLLEN NINH3bI.

5. OnpegeneHne (hOKyCHOro pacCTOSHUS U ONTUYECKOM CUNMbl COBMpatoLLEi
NIVH3bI.

6. OnbITbl MO Pa3NoXeHNo 6e10ro CBeTa B CMEKTP.
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7. OnbITbl MO BOCMPUATUIO LiBETa NPEAMETOB MpY MX HabNHOAeHUM 4epes
LIBETOBbIE (PUSILTPbI.

Pa3sgen 12. KBaHTOBbIe SAB/IEHUA.

OnbITbl Pesepdopaa n nnaHeTapHas Mogenbs atoma. Mogenb atoma bopa.
cnyckaHve 1 nNornoLeHne ceeta aToMoM. KBaHTbl. JIMHeinyaTble CNeKTpbI.

PagnoaktuBHOCTb. Anb(a-, 6eTa- U ramma-msnyyeHms. CTpoeHne aTOMHOro
aapa. HyknoHHaa wmofenb aTomMHoro Agpa.  W3otonbl.  PagnoakTUBHbIE
npespaLleHua. MNeprog nonypacnaza aToOMHbIX 84ep.

FALepHble peakunn. 3aKOHbl COXpPaHEHUA 3apsAL0BOr0 WU MacCOBOro 4ucer.
JHeprna cBA3n aToMHbIX fAgep. CBA3b MacCbl W 3Hepruun. Peakuumn cuHTEs3a U
neneHna agep. VICTouHukM sHeprum ConHua v 38é34.

fAnepHad asHepretmka. [enCTBUA pPafMOaKTUBHBIX W3/TYYEHWIn Ha XXMBble
OpraHunsmsl.

JeMoHCcTpauum.

1. CneKTpbl U31y4yeHns 1 NOroLLeHns.

2. CNeKTpbl pas3/IMyHbIX ras3os.

3. CnekTp BOAOpOa.

4. HabnofeHne TpekoB B kaMmepe BunbcoHa.

5. PaboTa CY&TUMKa NOHN3MPYHOLLNX U3TYYEHWIA.

6. Pernctpaumsa nsnyyeHns NpUPoOLHbLIX MUHEPaIoB 1 NPOAYKTOB.

NabopaTopHble paboThbl M ONbITHI.

1. HabnogeHve CnIoWHbIX U IMHENYaTbIX CNEKTPOB U3NTyUYeHMS.

2. /iccnepoBaHve TPEKOB: W3MEpPeHWe 3Heprm 4actuubl Mo TOPMO3HOMY
nyTn (Mo oTorpapusam).

3. N3mepeHve pafMoakKTUBHOIO (hOHa.

MoBTOPUTENBbHO-0606LLAOLLMIA MOAY b.

MoBTOPUTENBHO—O606LLAIOLWMIA MOLY b NPeAHAa3HauYeH /19 cucTeMaTmsalnm
n  00600WeHNs  MpPeaMETHOr0  COAepXaHuss M OnblTa  AeATeNbHOCTH,
MPUOOPETEHHOIO NPU N3YYeHUN BCEro Kypca (M3NKW, a Takxke A4/ NOATOTOBKU K
OCHOBHOMY TOCY[apCTBEHHOMY 3K3aMeHy Mo (u3vMke A9 00yuyaroLmxcs,
BbIGpaBLUMX 3TOT YUeOHbI NpeameT.

Mpn M3yyeHUN JaHHOTO MOLYNSA peasin3yroTca U CUCTEMATU3UPYHOTCA BUAI
[eATeNIbHOCTW, Ha OCHOBE KOTOPbIX 06ecrneynmBaeTcsa LOCTMXKEHME NPeaMETHbIX U
MeTanpeaMeTHbIX  MaHUPYeMbIX — pe3ynibTaTtoB  00ydeHUs,  popmupyeTcs
eCTeCTBEHHOHay4Hass rPpaMOTHOCTb: OCBOEHWE Hay4HbIX MeTOfO0B WCC/efoBaHuA
SBMIEHNIA NPUPOAbI U TEXHUKW, OBNAafeHWe YMEHUSMU OOBACHATb (hU3NYEecKue
ABNIEHMA, TMPUMEHAS MONYYEHHble 3HAHWA, pelatb 3a4adM, B TOM 4uCne
KaueCTBeHHbIe U 3KCMEPUMEHTa/IbHBIE.



MpUHUMNNANbHO [eATENbHOCTHBI XapaKTep AaHHOrO pasfena peanusyeTcs
3a CYET TOro, 4TO OOyuYaloLMeCs BbIMOMHAT 33faHNs, B KOTOPbIX WM
npeaJiaraeTcs:

Ha OCHOBE TO/MyYeHHbIX 3HaHWIA pacrno3HaBaTb W HayyHO OGBACHATH
(hm3nyeckme SBNEHUS B OKPYXKatoLLelt MpMpoae U NOBCeAHEBHOMN XKN3HMU;

CMONb30BaTh HayYHble METOAbI UCCNEA0BaHMS (IN3NYECKUX SIBNEHWIA, B TOM
ymncne AN NPOBEPKM TMNOTE3 M NOMYYeHMs TEOPETUYECKIMX BbIBOOB;

00bACHSATb Hay4Hble OCHOBbI Hamboniee BaXKHbIX AOCTUMXKEHWUI COBPEMEHHbIX
TEXHO/MOTNIA, HaNpPUMep, NPaKTUYeCKOro 1CMO/Mb30BaHMA Pa3NMYHbIX MCTOYHMKOB

3HEPruM Ha OCHOBE 3aKOHa NPEBPALLEHNS U COXPaHEHUS BCEX M3BECTHbIX BWIOB
3Heprum.



NMNAHUPYEMBIE PE3YJIbTATbl OCBOEHUWA TMPOIMPAMMBI 110
PN3INKE HA YPOBHE OCHOBHOI'O OBLLIEI'O OBPA3OBAHUA

3yyeHne mn3nKn Ha YpoBHE OCHOBHOIO 00Llero obpa3oBaHus HamnpasieHo
Ha AOCTMXXEHMWEe NIMYHOCTHbIX, MeTanpeaMeTHbIX 1 NpeAMeTHbIX 06pa3oBaTes/lbHbIX
pe3y nbTaToB.

B pesynbrate nsyyeHns U3NKN Ha YpOBHE OCHOBHOrO 06LLero o6pasoBaHus
y obyuatoulerocs 6yayT copMMpoBaHbl Creaytolme MYHOCTHbIE pe3ynbTaThl B
4acTu:

1) NaTpMOTUYECKOr0 BOCMUTAHUS:

- NpOsIBNIeHNe KMHTepeca K MWCTOPUM U COBPEMEHHOMY  COCTOSIHMIO
POCCUINCKOW (h13NYECKOW HayKW;

- LIeHHOCTHOE OTHOLUEHWE K AOCTUXEHUAM POCCUNCKNX YUEHBIX-(IU3NKOB;

2) rpaxgaHcKoro v ayxoBHO-HPaBCTBEHHOIO BOCAUTAHUSA:

- TOTOBHOCTb K aKTMBHOMY Y4acTUO B 06CYX[eHWM 0O6LLECTBEHHO
3HAYMMbIX WM 3TUYECKUX NPO6SIEM, CBA3AHHbLIX C MPAKTUYECKMM MNPUMEHEHNEM
AOCTVKEHUI (IN3NKU;

- 0CO3HaHVe BaXXHOCTW MOPasIbHO-3TUYECKUX MPUHLMMNOB B [EeATENbHOCTM
YUEHOrO;

3) 3CTETMYECKOro BOCMUTaHUA:

- BOCMPUATUE 3CTETUYECKUX KayeCTB (PU3NYECKOW HayKu: eé rapMOHWYHOro
MOCTPOEHMS, CTPOroCTU, TOYHOCTU, NAKOHUYHOCTW;

4) UEHHOCTN Hay4YHOro No3HaHus:

- OCO3HaHMEe LEHHOCTU (PU3MYECKON HayKM KakK MOLLHOrO WMHCTPYMeHTa
MO3HAHUA MWpa, OCHOBbI Pa3BUTUA TEXHONOMNIA, BaXKHEMLLE COCTaBMSHOLLEN
KyNbTypbl;

- pasBuTMEe Hay4HON NI0603HATENbHOCTU, MHTEpeca K WUCCNe0BaTe/bCKOM
AeATeNbHOCTHY;

5) dopmupoBaHUS  KynbTypbl  300P0BbS M 3MOLMOHa/IbHOIO
6naronosyyus:

- 0CO3HaHMe LeHHOCTM 6e3onacHOro obpasa >XM3HWM B COBPEMEHHOM
TEXHOMOTMYECKOM MUpe, BaXXHOCTM npaBun  6e30nacHOro  MoBefeHWs  Ha
TpaHcrnopTe, Ha foporax, C 3/MeKTPUYECKUM W TennoBbiM 060pYyAOBaHVEM B
AOMALLHNX YCNOBUSAX;

- C(hOPMMPOBAHHOCTb HaBblKa PegiIeKCUMK, MNPU3HaHWEe CBOEro MpaBa Ha
OLUMOKY 1 TaKOro Xe npasa y Apyroro YesioBeKa;

6) TPyZOBOIro BOCNUTAHWS:



- aKTUBHOE Yy4acTue B PelleHMM NpaKTMYeCKUX 3agady (B paMKaxX CeMbW,
06pasoBaTefibHOM OpraHM3aumun, ropoaa, Kpas) TeXHOMOMMYECKon 1 coumansHoOM
HanpaeNeHHOCTU, TPEOYHOLLMX B TOM YMC/e U (PU3NYECKUX 3HAHWIA;

- WHTEPEC K NMPaKTUYECKOMY M3YYEHUIO NPOgeccui, CBSA3aHHbIX C (PU3NKOIA;

7) 3KONOrM4ecKoro BoCNUTaHUs:

- OpUeHTauus Ha NpPUMeHeHVe (PU3NYECKMX 3HAHWIN ONS pelleHus 3adad B
061acT  OKPY)KaloLLEn cpefbl, NAAHUPOBAaHWA MOCTYMKOB W  OLUEHKM KX
BO3MOXXHbIX MOCNEACTBUI NS OKPY>KaKOLLLEW cpeapl;

- 0CO3HaHWe rnobanbHOro Xapakrepa 3KO/IOMMYECKUX MPo6eM 1 NyTein unx
peLLeHns;

8) aganTauun K M3MEHSIIOLLIMMCA YC/I0BUSIM COLMasIbHOM U MPUPOLHON
cpeab!:

- NOTPebHOCTb BO B3aMMOAEWCTBUM MpPWU  BbIMOMHEHUN WCCNEA0BaHUIA 1
MPOEKTOB (IU3NYECKOI HaMpPaB/IEHHOCTWN, OTKPLITOCTb OMbITY Y 3HAHUAM APYTUX;

- MOBbILLEHNE YPOBHA CBOE KOMMETEHTHOCTW 4epe3 MNPaKTUYeCKyH
[eATeNIbHOCTb;

- NOTPebHOCTb B (DOPMMPOBAHWWM  HOBbIX 3HAHWA, B TOM  uucC/e
(hopMynmnpoBaTb NAen, NOHATUSA, TMNOTE3bl O (PUNYECKNX 0OBEKTAX U SABNEHUSIX;

- 0CO3HaHWe [euMUMTOB COOCTBEHHbIX 3HAHMN W KOMMETEHTHOCTEN B
061acTn (PU3MKMK;

- NJIaHNPOBaHME CBOEro PasBUTUA B MPUOOPETEHUN HOBBLIX (PUINYECKMX
3HaHWNA;

- CTpem/ieHVe aHaIM31POBaTL U BbISIBNATb B3aUMOCBSA3M NMPUPOLbI, 06LLecTBa
N 3KOHOMWKMW, B TOM YMC/IE C UCMOMb30BAHNEM (DU3NYECKMX 3HAHWIA;

- OLEHKa CBOMX [eNCTBUMA C YYETOM B/IMSHUA HA OKPYXXatoLyk Ccpegy,
BO3MOXHbIX 1106a/1bHbIX MOCNEACTBUN.

METAINPEOMETHBIE PE3YJIbTATDI

B pesynbrate 0OCBOEHMS Nporpammbl MO (PU3MKE Ha YPOBHE OCHOBHOIO
06LLero obpasoBaHMs y 0byyaroLeroca 6yayT chopMmMpoBaHbl MeTarnpeameTHble
pe3ynbTaTbl, BKIHOYAKOLLMe NMOo3HaBaTe/IbHble YHUBePCa/bHble yYeOHble feiCTBUS,
KOMMYHWKaTUBHbIEe  YHMBEpPCa/lbHble  Y4YeOHble  AEWCTBUS,  PErynsTUBHbIE
YHVBepCa/lbHble YUYebHble JeinCTBMS.

[No3HaBaTeNbHbIe YHUBEPCA/IbHbIE yqe6Hb|e I£||e|'7ICTBI/IFI

BasoBble flornyeckune aencTBns:



-BbISIB/IATb M XapaKTepu3oBaTb CYLUECTBEHHble MpPU3HAKN OOBLEKTOB
(9BneHni);

-yCTaHaBNMBaTb CYLUIECTBEHHbIN MPU3HAK KnacCuuKaLmm, OCHOBaHUSA [N
0606LLEeHNA N CPaBHEHWS;

-BbISIB/IATb 3aKOHOMEPHOCTW M MPOTMBOPEUMS B pacCMaTpuBaeMbIX hakTax,
AaHHbIX 1 HAGMHOAEHNSAX, OTHOCALMXCA K (IM3NYECKUM SBEHUAM;

-BbIIB/IATb MPUUYUHHO-CNEACTBEHHbIE CBA3M MNPU  U3YYeHUU (U3NYECKMX
SBMEHWIA W MNpPOLECCOB, AenaTb BbIBOAbI C MCMOMb30BaHMEM [eAYKTUBHbLIX U
WHAYKTUBHBIX  YMO3aK/OUEHWA,  BbIABUraTb  FUMOTE3bl O  B3aMMOCBA3AX
(hM3NYECKNX BENNYNH;

-CaMOCTOATENbHO BbIOMPaTb CMOCO6 peLleHnst y4ebHOW (hM3MYeCKOoi 3adaun
(CpaBHEHME HECKO/IbKMX BapuvaHTOB peLleHus, BbIOOp Haunbonee MOAXOAALLErO C
YUYETOM CaMOCTOATE/IbHO BbIAENEHHbIX KPUTEPWEB).

BasoBble nccnegoBartenbCKme AefCTBUSA:

-MCN0/b30BaTb BOMPOCHI KaK UCC/ef0BaTENbCKUA MHCTPYMEHT MO3HaHWS;

-MPOBOAUTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY M/iaHy OMbIT, HEC/IOXHbIN
(hM3MYECKMIA IKCMIEPUMEHT, HEOO/bLLOE UCCef0BaHME (DU3NYECKOTO ABMEHNS;

-OUeHMBaTb  Ha  MPUMEHUMOCTb W [OCTOBEPHOCTb  WH(OpMaLKIO,
MOJTYYEeHHYHO B XOfe UCCNef0BaHUSA UIN 3KCNEPUMEHTA;

-CaMOCTOATE/NIbHO (hopMynnpoBaTh 0600LEeHNS U BbIBOALI MO pe3ynbTaram
NPOBeAEHHOr0 HabMOAEHNWS, OMbITa, UCCNe0BaHWS;

-MPOrHO3MpPOBaTb  BO3MOXHOE  [Ja/lbHeillee pasBUTME  (IU3NYECKUX
MpoLEeCCoB, a Takke BblABMraTb MPEeANnONOXeHUs 06 UX pPasBUTUM B HOBbIX
YCNOBUSX U KOHTEKCTaX.

PaboTa ¢ nHjopmauueil:

-MPUMEHATb pa3NInyHble METOAbl, WHCTPYMEHTbI W 3anpocbl NpU MOUCKe Wt
0T60pE MHDOPMaLMM WU [aHHbIX C YYETOM NPEeAsIOXKEHHON YHebHOWN (hn3NYECKOi
3ajaun;

-aHa/M3npoBaTb, CUCTEMATM3MPOBATb W MHTEPMPETUPOBaTL WHHOPMaLMIO
pasfIMYHbIX BUAOB M (hOPM NpeacTaB/eHus;

-CaMOCTOATENbHO  BbIOMPaTb  ONTUManbHYHO  (hOpMYy  NPeACTaBfeHUs
MH(opMaLMN 1 UNIKOCTPUPOBATL peLlaemble 3aayuv  HECNIOXKHbIMKU - CXemamu,
Avarpammamu, UHOM rpafuKoin n nx KoMenHaLmsamu.

KoMMYHUKaTUBHbIE YHMBEPCa/IbHbIE YHEOHbIE AENCTBUSA:

-B X0fe 06CyX[eHus yyebHOro marepuana, pesy/bTaToB J/1abopaTOPHbIX
paboT M MpPOEeKTOB 3afaBaTb BOMPOCbI MO CYLIECTBY O0OCY)XAaeMOW TeMbl U
BbICKa3blBaTb WMAeW, HaueNeHHble Ha pelleHre 3afadn  u  nojagep)kaHue
Gnaroxkenare/bHOCTW OOLLIEHWUS;



-COMOCTAaB/IATb CBOWN CYX/EHUS C CYXXAEHUAMUN APYTrUX YYaCTHUKOB Anasnora,
06Hapy>XMBaTb Pa3/nymne 1 CXOACTBO NO3ULMIA;

-BblpaXKaTb CBOK TOYKY 3PEHUSA B YCTHbIX W MUCbMEHHbIX TEKCTaX;

-Ny6/MYHO MPeACcTaBNsATb Pe3y/bTaTbl BbIMNOSHEHHOIO (PU3MYECKOro OnbliTa
(aKcrepumeHTa, UCCeaoBaHUs, NPOEKTa);

-MOHUMaTb W WUCMNOJb30BaTb NPEMMYLLLECTBA KOMAHAHON U MHAMBUAYA/IbHOM
paboTbl NPY PeLEHNN KOHKPETHON (hn3nyecKoil Npobnemsl;

-MPUHUMATb LN COBMECTHON AesATeNbHOCTW, OpPraHM30BbLIBaTb AENCTBUS MO
eé [OOCTVDKEHWIO: pacnpeaenstb ponu, 06CyXaaTb MPOLECCbl U pe3ynbTaThl
COBMECTHOI paboThbl, 0606LaTb MHEHUS HECKO/TbKUX NTHOAEN;

-BbIMO/IHATb CBOK 4YacTb PaboTbl, AOCTMras KayeCTBEHHOrO pe3ynbTaTa Mo
CBOEMY HanpaBNeHUIO W KOOPAMHMPYS CBOM AEWCTBUA C APYTUMK  Y/ieHaMK
KOMaHAb!;

-OLeHMBaTb KayeCTBO CBOEro BK/aga B OOWMIA NPOAYKT MO KPUTEpUsM,
CaMOCTOATE/IbHO CHOPMY/IMPOBaHHLIM YYaCTHUKaMUN B3aUMOLENCTBUS.

PerynaTtmeHble yHMBepCcaslbHbIe y‘-le6HbIe ,Cl,EI7ICTBI/IFI

CamoopraHusayms:

-BbISIBNATH NPO6IEMbI B XXU3HEHHbIX N YYeOHbIX CUTYyaUmsaX, TPebyowmx ans
peLLeHns r3NYECKNX 3HaHWIA;

-OPUEHTMPOBATLCA B Pas3/IMYHbIX  MOAX0A4aX  MPUHATUS  pPeLLeHiA
(MHOVBMAYaIbHOE, MPUHATWE PELLEHNA B rpynne, NPUHATUE PELLEHWNIA TPYNMoi);

-CaMOCTOATENIbHO COCTaBNATb a/IfOPUTM peLleHnst (IM3NYEeCcKOn 3afauv nnm
nnaHa wuccnefoBaHMs C  YYETOM UMEIOLIMXCA PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEN, aprymMeHTMpOoBaThb Nnpeanaraemble BapuaHTbl PeLLEHNIA;

-flenaTb BbI6OP M 6paTb OTBETCTBEHHOCTb 3a PELLEHME.

CaMOKOHTPO/1b, 3MOLMOHA/IbHbIA UHTENEKT:

-[laBaTb afieKBaTHYIO OLEHKY CUTyauun 1 npegiaratb MiaaH eé n3mMeHeHus;

-00BbACHATL  MPUYMHBI  OOCTUXKEHWA  (HEQOCTUDKEHMSA)  Pe3y/bTaToB
[eATeNbHOCTU, AaBaTb OLEHKY NPUOOPETEHHOMY OMbITY;

-BHOCUTb KOPPEKTUBLI B AEATENbHOCTb (B TOM YMCNEe B XOA BbIMOSIHEHUSA
()M3NYECKOro MCCnefoBaHUA WM NPOEKTa) Ha OCHOBE HOBbIX 0OCTOSATENbCTB,
N3MEHMBLUNXCA CUTYaLMiA, YCTAHOB/IEHHbIX OLUMOOK, BOSHUKLUNX TPYLHOCTEN;

-OLeHMBaTb COOTBETCTBME pe3y/bTarta Le/in U YC/IOBUAM,;

-CTaBUTb Cebs Ha MeCTO APYroro YesioBeka B XOZe Cropa WUan AUCKYCCUM Ha
Hay4YHYIO TeMY, NOHUMAaTb MOTUBbLI, HAMEPEHUSA U TOTUKY APYroro;

-Mpn3HaBaTb CBOE MPaBO Ha OLUMOKY NPW PeLleHnn hU3nYeckmx 3atad um B
YTBEPXAEHUAX HA HAY4Hble TEMbI M TaKOe e MpaBo Apyroro.



NPEAMETHBIE PE3YJIbTATDI

K KOHLYy 06y4yeHus B 7 Knacce npegmeTHble pe3ysibTaTbl Ha 6a30BOM YPOBHE
[0/DKHbI OTPaXKaTb CHOPMUPOBAHHOCTb Y 00YYarOLLMXCA YMEHMWIA:

* ICMO0/1b30BaTb MOHATUA: (PU3NYECKME U XUMUYECKUNE AB/IEHUS, HAOMIOAEHVE,
3KCMEPUMEHT, MoOfeflb, TUMNoTe3a, eaUHWUUbI  (U3NYECKUX BEIMYMH, aToM,
MOJIeKya, arperatHble COCTOSHMS BellecTBa (TBEPLOe, >XMAKOe, ra3oobpasHoe),
MexaHW4Yeckoe [ABWKeHWe (paBHOMEPHOE, HepaBHOMEPHOE, MPAMOJSIMHENHOE),
TpaekTopusa, paBHOAENCTBYOWaAA cuna, dedopmauma (ynpyras, nnactuyeckas),
HEBECOMOCTb, COO6LLAtoLLMecs cocyabl;

*pa3nnyaTb ABNeHUa (ouddysnsa, TennoBoe ABMXKEHME YacTul, BelLecTBa,
pPaBHOMEPHOE ABWKEHWE, HepaBHOMEPHOE [ABWXKEHWE, MHepLWs, B3aMMOAencTBue
Ten, paBHOBecue TBEPAbIX Ten C 3aKpernnéHHOW OCbi BpalleHus, rnepejaya
[aBIEHNS TBEPAbIMM TenaMK, >XMAKOCTAMWM W rasamu, aTMOC(epHOe AaBlieHue,
NnaBaHve Ten, TMpPeBPaLeHNs MexXaHWYeCKOW 3Heprum) Mo OnucaHui KX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOWMX [AaHHOe
(PM3NYECKOE AB/EHNE,;

epacrnosHaBaTb  MPOSBMIEHNE  W3YYEHHbIX  (DU3NYECKUX  ABMEHWA B
OKpY)KatoLLleM MVpe, B TOM 4ucne (PU3NYECKMe ABMEHUA B MPUPOLE: NPUMEpbI
[BWKEHUA C Pa3/INYHbIMKA CKOPOCTSAMU B XKMBOW UM HEXWUBOIW MpUpoLe, LencTeue
CWU/bl TPEHUA B MPUPOLE U TEXHWKE, BINAHME aTMOCHEPHOro AaB/eHUs Ha dXXMBOM
OpraHu3M, nnaBaHWe pblb, pblyarn B Tesie 4esioBeka, MpPU 3TOM MepeBOaUTb
NPaKTUYeCcKyl0 3afady B Y4yeOHYl0, BblgeNATb CYLIECTBEHHble CBOWCTBa
(Npy3HaKn) PU3NYECKMX ABNEHWNA;

* OMUCLIBATb M3Y4YeHHble CBOWCTBA TeNl U (PU3NYECKME SABMEHWS, UCMO/b3yA
(m3nyeckme BenMYMHbl (Macca, 00bLEM, MNMOTHOCTb BELLECTBa, BPEMSA, MyTb,
CKOPOCTb, CPefHAs CKOPOCTb, CWna YMpyrocTu, cuna TsKeCcTW, Bec Tena, cuna
TpeHus, fAaeneHvie (TBEPAOro Tena, >KMAKOCTW, rasa), BbITa/IKMBAKOLLAA CUNa,
MexaHuyeckas paboTa, MOLUHOCTb, Me40 CWbl, MOMEHT CWMbl, KOI(MULMEHT
MOJIE3HOr0 AENCTBMSA MEXaHN3MOB, KMHETMYECKAsA U MOTEHUMabHAA 3HEPring), npu
OnmcaHuM NPasU/IbHO TPaKTOBaTb (PM3NYECKWIA CMbIC/T UCMO/b3YeMbIX BEUUNH,
X 00603HaYeHUs W eanHULbI  (PU3NYECKUX BEUYMH, HAxXOAWUTb  (hOpMYy/ibl,
CBA3bIBAOLUME JAHHYIO (PU3NYECKYIO BENNYUHY C APYTVMMUW BEIMYMHAMW, CTPOUTH
rpatvkv N3y4eHHbIX 3aBUCUMOCTEN PUNYECKMX BESTUYUUNH;

* XapaKTepmn3oBaTb CBOWCTBA Tefl, (PU3NYECKMe SBMEHUA W MPOLECCHI,
NCMo/b3ya MnpasBuia CMoXKeHWUs cun (BLONb OLHOM NPSMOK), 3aKOH [Myka, 3aKoH
Mackansa, 3akKoH ApxvMmMeda, NpaBWIO paBHOBecUs pbluara (6/710Ka), «30/10TOe
MpaBUIO» MEXaHWKW, 3aKOH COXpPaHeHWs MeXaHW4YecKoW 3SHepruu, npu 3TOM
[iaBaTb C/I0BECHYIO (DOPMY/IMPOBKY 3aKOHA W 3amnucbiBaTb €ro MaTemMaTuyeckoe
BblpaXXeHMe;



* 00BACHATL PU3NYECKME ABMIEHUSA, MPOLECCHI U CBOICTBA Te/, B TOM YMC/E U
B KOHTEKCTE CUTyauum MpakTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABMATH
MPUYNHHO-CNEACTBEHHbIE CBA3WN, CTPOUTb 0OBACHEHWE M3 1-2 NOrMYeCKMX Liaros
C 0ONopom Ha 1-2 M3y4eHHbIX CBOMCTBA (DU3NUYECKUX ABMEHUIA, (DU3NYECKNX 3aKOHA
W 3aKOHOMEPHOCTH;

*peLlaTb pacyéTHble 3a4a4m B 1-2 AeWCTBUSA, UCMOSb3YS 3aKOHbI Y POPMY/ibl,
CBsi3blBalOWME (PU3NYECKME BE/UMYMHBI. Ha OCHOBE aHaM3a YCNoBMSA 3afayn
3anucbiBaTb KpaTKoe YCoBue, NOACTaBNATL (IU3NYECKME BENNYUHBI B (DOPMY/IbI U
MPOBOAWTL PacyéTbl, HAXOAWTL CrPaBOYHbIE AaHHbIE, HEOOXOAMMbIE ANA PeLleHuns
3a7ay, OLeHMNBaTb PeasIMCTUYHOCTb NOTYHEHHON (DM3MYECKO BESIMYMHBI;

epacrno3HaBaTb MPO6MEMbI, KOTOpPble MOXHO PewnTb MpPU  MOMOLLM
(bM3MYECKNX METOAOB, B OMUCAHMU UCCMEA0BaHUA BbIAENATL NPOBEPSAEMOe
npegnonoXeHve (runotesy), pasvyatb WM WHTEPNPETMPOBATb  MOYYEHHbIN
pe3ysnbTaTt, HaX04WTb OLUMOKKN B X04e OnbITa, AenaTb BbIBOAbI MO €ro pesy/bratam;

* IPOBOANTb ONbITbI MO HABMOAEHNIO PUNYECKUX ABIEHUIA N PU3NYECKNX
CBOWCTB Ten: (hopMynmMpoBaTb MNPOBEPSEMble  MPEANONIOKEHNs,  cobupaTb
YCTaHOBKY W3 TMPEA/sIOKEHHOro 060pyA0BaHNSA, 3anucbiBaTb XOf OMblTa W
(hopmynMpoBaTh BbIBOAbI;

* BbIMO/HATL NPSIMblE U3MEPEHNA PACCTOAHUSA, BPEMEHMW, MacChl Tefa, 06bEMa,
CUNbl U TeMMepaTypbl C MCMOMb30BaHWEM aHaoroBbIX U LUMPOBLIX MPUOOPOB,
3anucbiBaThb MoKasaHus NPUoopoB ¢ YYETOM 3aaHHOM abCOo/HOTHOM MOrpeLLtHOCTH
N3MEPEHUIA;

* MPOBOANUTbL MCCMe0BaHME 3aBUCUMOCTU OfHON (hM3NYECKOW BENNYUHBLI OT
APYroil C UCNOMb30BaHNEM MPAMbIX U3MEPEHUIA (3aBUCMMOCTI MYTN PaBHOMEPHO
ABWXYLLLErocs Tena OT BPEMEHU [BVXKEHUS Tena, CU/bl TPEHUS CKOMbXEHUS OT
Beca Tena, KayecTBa 06paboTKM NOBEPXHOCTEN TeN M HE3aBUCUMOCTU CUJIbl TPEHWS
OT NJIoWaan COMPUKOCHOBEHWSA Tefl, CU/bl YNPYroCTU OT YAJIMHEHUS MPYXXWHbI,
BbITa/IKUBAKOLLEA CUMbl OT 06bEMA MOrPY>XEHHON YacTW Tena U OT M/IOTHOCTY
XWNIKOCTW, €€ He3aBMCMMOCTW OT NAOTHOCTW Tena, OT FNYOGUHbI, Ha KOTOPYHO
Morpy»eHo Teno, yCnoBuiA NnasaHWs Tesl, YC0BMiIA paBHOBECUS pblyara 1 6/10K0B),
y4yacTBOBaTb B M/IaHMPOBaHWM Y4eOHOro uccnefoBaHus, cobupatb YCTaHOBKY W
BbINONMHATL  M3MEPEeHNs,  Ccnefgyd  MpPeanoXeHHOMY  nfaHy,  (JMKCUpOBaTb
pe3ynbTaTbl  MOJlYYEeHHOW  3aBUCUMOCTW  (PU3NYECKMX BENNYMH B BUfE
NpeanoXeHHbIX Tabnuy, W rpaukos, fenatb BbIBOAbI MO pe3ynbTaram
nccneoBaHus;

*MPOBOANTL KOCBEHHbIE M3MEPEHUSA (IM3NYECKUX BeNUUUH  (MNOTHOCTb
BeLecTBa XXMAKOCTM W TBEPAOro Tena, Cwna TPEHUS CKOMbXEHWS, AaBfeHue
BO3[yXa, BbITa/IKMBalOLWAA CWMa, [AEWCTBYOWAA Ha MNOrPY>XEHHOE B >XMAKOCTb
Teno, KO3((UUMEHT MOME3HOr0 [AeNCTBUA MPOCTbIX MeXaHW3MOB), Creays



NPeASIOKEHHOW  WHCTPYKUUW: NP BbINOMHEHUN  M3MEpPEeHWId  cobupathb
3KCMEPUMEHTA/IbHYHO YCTaHOBKY U BbIYUCNATL 3HAYEHNE UCKOMOW BEIMUMHBI;

* cOOMOaTh NpaBuia TeEXHUKM 6e30nacHOCTU Npu paboTe ¢ 1abopaTopHbIM
060opy0BaHMEM;

*yKasblBaTb MPUHUMMbI AEACTBUA MNPUOOPOB U TEXHWYECKUX YCTPOWCTB:
BeCbl, TEPMOMETP, [AMHAMOMETpP, CoobLjatoLmecs cocydbl, 6apoMmeTp, pblyar,
MOABVXXHbIN 1 HEMOABWKHbIN 6/10K, HAK/TOHHAS MIOCKOCTb;

*XapaKTepu3oBaTb  MPUHUMMNbI  JEACTBMA  U3YYeHHbIX  MNPUOOpPoB ¥
TEXHUYECKUX YCTPOMCTB C OMOPOI Ha MX onucaHus (B TOM yucne: NOALMUMHUKMN,
YCTPOMCTBO BOLOMNPOBOAA, IWApPaBINYeCKUiA Mpecc, MaHOMETP, BbICOTOMEP,
MOPLUHEBO HacoC, apeoMeTp), MCMOoMb3ys 3HaHWA O CBOWCTBAX (U3NYECKUX
ABNEHUI 1 HEOOXOANMble (IN3NYECKME 3aKOHbI M 3aKOHOMEPHOCTU;

* IPUBOANTL NPUMEpPbI (HaX04MTbL MH(OPMALMIO O NMpUMepax) NpPakTUyYecKoro
MCMO/b30BaHNA (PU3NYECKUX 3HAHMIA B MOBCEAHEBHOW XXU3HW NS 0becrneyeHus
6e3onacHOCTM Npu obpalleHnn ¢ npubopamm U TEXHUYECKUMW YCTPOMCTBaMMU,
COXpaHeHWs 3[0pPOBbS W COGMOAEHMS HOPM  3KOMOrMYeCKoro rMoBeAeHus B
OKpY>KatoLLLen cpefe;

* OCYLLECTBNATb OTOOP WCTOYHWMKOB  MH(opMauum B VIHTEpHETe B
COOTBETCTBUM C 3afjaHHbIM MOMCKOBbLIM 3arpoCcoM, Ha OCHOBE MMEIOLLIMXCA 3HAHWIA
N NyTEM CpaBHEHMS Pas/INYHbIX UCTOYHMKOB BbIAENATb WH(OPMaLMIo, KOTopas
ABNAETCS NPOTUBOPEUMBOI UM MOXET ObITb HEOCTOBEPHOIA;

* ICMO0/b30BaTb MPWU BbINOMHEHUN YYEOHbIX 3a8[aHUI Hay4YHO-MOMNYNSAPHYHO
NUTEPaTypy (PU3MYECKOro CofepykaHus, CrpaBOYHble MaTepuasbl, Pecypcbl CEeTu
NHTepHeT, BnafeTb nNpuMéMaMu KOHCMEKTUPOBaHWA TeKCTa, npeobpas3oBaHus
NH OPMaLUN 13 OAHOW 3HAKOBOIW CUCTEMbI B APYTYIO;

*CO3/laBaTb COOCTBEHHbIE KpaTKue MUCbMEHHbIE WM YCTHble COOOLLEHNS Ha
OCHOBEe 2-3 WCTOYHMKOB MH(OpMaLMN (PU3NYECKOro cofepXXaHus, B TOM 4ucne
ny6AnNYHO fAenatb KpaTKue COooOLleHMsA O pe3ynibTaTax MPOEKTOB WM y4yebHbIX
nccnefoBaHWA, Mpu 3TOM TPaMOTHO MCMOMb30BaTb W3YYEHHbIA MOHATUIAHBIN
annapar Kypca (m3nKu, CONPoBOXAATb BbICTYM/IEHME Npe3eHTaLel;

*NPU  BbINOMHEHNM YYeOHbIX MPOEKTOB W WCCMEAOBaHMI pacnpefensTsb
06513aHHOCTW B rpymnrne B COOTBETCTBMU C MOCTaB/IEHHbIMW 3aayamMu, CneanTb 3a
BbIMNOMIHEHMEM M/iaHa [AEWACTBUIA, afleKBaTHO OLEHWBATb COOCTBEHHbLIA BKMaj B
AeATeNbHOCTb  FPYMMbl, BbICTPaMBaTb KOMMYHWKATVBHOE B3aMMOAENCTBUE,
YUUTbIBAsA MHEHME OKPY>KaHOLLIMX.

K KOHUy 06y4yeHus B 8 Knacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM YpOBHE
[0/DKHbI OTPaXXaTb CHOPMUPOBAHHOCTb Y 00YYaKOLLMXCA YMEHWIA:

* UCMO0/b30BaTb MOHATUA: Macca W pasmepbl MOMEKYN, TEMNJ0BOe [ABWXKeHWE
aTOMOB WM MOJIeKy/l, arperatHble COCTOSHMS BeLlecTBa, KPUCTaI/IMYECKME WU



amop(Hble Tefa, HacbIWEHHbIM WM HEHACbIWEHHbIA Mnap, BMAXHOCTb BO3M4yXa,
Temnepatypa, BHYTPEHHSI 3HEPrus, TenA0BOW [ABWrate/lb, 3MeMEHTapPHbIN
ANEKTPUYECKNIA 3apsifl, 3NEKTPUYECKOe Mone, MNPOBOAHWUKUA W ANSNEKTPUKM,
MOCTOSAHHBIA 3N1EKTPUYECKUIA TOK, MarHUTHOe MNoJsie;

*pasnnyaTb ABfeHUs (TensoBOe pacluMpeHWe W CxkaTue, Tennonepegava,
TENn/0BOe paBHOBECWME, CMayMBaHWe, KanwuinspHble ABMEHUS,  UCMapeHue,
KOHAeHCauusa,  nnasfieHVWe,  Kpuctamsauma  (OTBepAeBaHve),  KUMeHwue,
Tensonepesaya (Tens0NPOBOLHOCTb, KOHBEKLUUSA, U3MTyYeHNe), aneKTpusaumns Tern,
B3aMMO/eNCTBUE 3apAL0B, AENCTBUSA 3NEKTPUYECKOro TOKa, KOPOTKOE 3aMblKaHMe,
B3aMMOAENCTBME MarHWTOB, AeNCTBME MarHUTHOIO MONA Ha NPOBOAHMK C TOKOM,
3NEKTPOMAarHMTHas WHAYKUMSA) MO ONUCAHMIO WX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OrbITOB, AEMOHCTPUPYHOLLINX AaHHOE (PU3NYECKOe SAB/IEHUE;

epacrnosHaBaTb  MPOSIBMIEHNE  W3YYEHHbIX  (DU3NYECKUX  ABNEHWA B
OKpYy>KaloLem Mvpe, B TOM 4ucne (U3MYeCKMe SABNeHUA B MNPUPOLE:
MOBEPXHOCTHOE HATSXeHWe W KanuinispHble fBMeHWUS B NPUPOLE, KpucCTai/bl B
npupoge, wu3nyyenve ConHua, 3amep3aHve BOLOEMOB, MOPCKME  6puU3bl,
06pasoBaHVe pocbl, TyMaHa, MHes, CHera, 3/IeKTPUYeCKne SABMIEHUS B aTMOCepe,
3/IEKTPUYECTBO >KMBbLIX OPraHM3MOB, MarHUTHOe nosne 3emnu, Aperd MNokCcoB,
PO/ib MarHUTHOrO MOMA [ANA XKU3HWM Ha 3emse, MOMAPHOE CUAHWEe, MpU 3TOM
MepeBOAMTL MNPAKTUYECKYHD 3afavyy B Y4ebOHy, BbIJeNATb CYLUECTBEHHbIE
CBOMCTBA (NPW3HAaKKN) PN3NYECKUX SBEHWIA;

* OMNCbIBaTb M3YYeHHble CBOWCTBA TeN W (PU3NYECKUE ABNEHMS, WUCMOJb3YyA
(hM3nyeckne BennUUHbl  (TemrnepaTtypa, BHYTPEHHSAS 3Heprus, Ko/JMYecTBO
TEnnoThl, yfAenbHas TennoEMKOCTb BeLIeCcTBa, Y[Ae/bHasd TensjoTta niaBneHus,
yfenbHasa Tenjota napoobpa3oBaHus, YfAenbHas Tennota CropaHus TOMIUBA,
KO3()(hMUMEHT NOMe3HOro AelCTBMSA  TEMJOBOW  MallWMHbl, OTHOCUTE/IbHAS
BIKHOCTb  BO3[yXa, 3MEKTPUYECKUA 3apsd, Ccuia TOKa, 3/1EeKTPUYECKOoe
HarnpspKeHve, COMpOTUB/IEHME MPOBOAHUKA, YAe/NbHOe COMpOTMB/IEHNE BELLLECTBa,
pabota ¥ MOLWHOCTb 3M1IEKTPUYECKOrO TOKa), MpW OMuUCaHWu MpPaBUSIbHO
TpakToBaTb (PU3NYECKUA CMbIC/T MCMOMb3YEMbIX BEIMYMH, 0603HaYeHUs W
eanHNLbl  (PU3NYECKUX BEIMYMH, HaxoAUTb (DOPMYSibl, CBA3bIBAIOLLME [AHHYIO
(PM3NYECKYIO BENNYMHY C APYTMMW BeNMYMHaMK, CTPOUTL TPaPuKn M3yUeHHbIX
3aBMCMMOCTEN (IM3NYECKNX BEIUUNH;

* XapaKTepn3oBaTb CBOWCTBA Tefl, (PM3NYECKMe SBMEHUA W MPOLECChHI,
NCMONb3Ys OCHOBHbIE MOJIOXKEHNA MONEKYNAPHO—KNHETUYECKOW TEOPUM CTPOEHNS
BELeCcTBa, MPUHUMM CynepnosnumMm noneri (Ha KayeCTBEHHOM YPOBHE), 3aKOH
coXpaHeHua 3apaga, 3akoH Oma Ang ydacTka uenu, 3akoH [pkoyna-JSleHua, 3akoH
COXPaHEHMsI 3Hepruu, Mpu 3TOM AaBaTb C/OBECHYHO (hOPMYNMPOBKY 3aKOHa W
3anmncbiBaTh ero MaTeMaTUYeCKOoe BblPaXKeHWE;



* 00bACHATL (PM3MYECKMEe MNPOLECCbl U CBOWCTBA Ten, B TOM 4uc/ie U B
KOHTEKCTe  CUTyauuin  MpaKTUKO-OPUMEHTMPOBAHHOIO  XapakTepa:  BblIsBATH
MPUYNHHO-CNEACTBEHHbIE CBSA3W, CTPOUTbL 0OBbSCHEHWE U3 1-2 NOrMYecKMX LIaroB
C Oornopo Ha 1-2 W3y4YeHHbIX CBOWCTBA (U3NYECKUX SBNEHUM, (U3NYECKUX
3aKOHOB W/ 3aKOHOMEPHOCTEN;

* peLaTb pacyéTHble 3a4aun B 2-3 [JeNCTBUSA, UCMOMb3YS 3aKOHbI U (HOPMY/ibl,
CBA3bIBAIOLLME (DM3MYECKME BENMUMHBLI: HA OCHOBE aHasM3a YCNOBUS 3afauu
3anncbiBaTb KpaTKOe YCNOBMe, BbIABNATb HEAOCTATOK [AaHHbIX [N peLleHus
3afa4n, BbIOMpPaTb 3aKOHbl W (OpPMYyNbl, HeobOXoAMMble [N €€ peLueHus,
NMPOBOAUTL PacYUéTbl U CPaBHUBATL MOJyYEHHOE 3HaYeHUe (HM3NYECKOW BEeIMYMHBI
C U3BECTHbLIMU AaHHbIMY;

epacnosHaBaTb MNPOG/EMbI, KOTOPble MOXHO pPewwnTb Mpu  MOMOLLM
(hM3NYECKMX  METOAOB, MCMOMb3ys  OMUCaHWe  WUCCNefOBaHMSs,  BbIAENATb
MPOBEPSEMOE MPeAnosioXKeHne, OLUEHMBATb MPaBWIbHOCTb MOpPSAKa MPOBeAeHUs
nccnefoBaHuns, fenatb BbIBOAbI;

* NPOBOANTb ONbITbl N0 HABMOAEHNIO (DU3NYECKUX ABNEHUIA NN (PU3NYECKNX
CBOMCTB Ten (KanuanspHble SBNEHUS, 3aBUCMMOCTb [aB/IEHWA BO3fyxa OT €ero
06bEMa, TemnepaTypbl, CKOPOCTM Mpouecca OCTbIBaHWA W HarpeBaHust Mpu
M3NyYeHMN OT LBEeTa W3nyuvaroweii (MOrnoLlaroLLein) noBEPXHOCTU, CKOPOCTb
ncnapeHUs BOAbl OT TeMmnepaTypbl >XMAKOCTU W Nowagn eé MnoBepxHOCTH,
aNeKTpu3aUmsa Ten U B3aMMOAENCTBUE 3NEKTPUYECKUX 3apsafoB, B3aUMOAENCTBUE
MOCTOAHHbIX MarHWTOB, BU3ya/iM3aums MarHUTHbLIX MOJeA NOCTOSAHHbLIX MarHUTOB,
[e/CTBNA MarHUTHOrO Nofs Ha NPOBOAHWMK C TOKOM, CBOMCTBA 3/1IEKTPOMArHuTa,
CBOICTBa 3M1EKTPOABUraTeNisi NOCTOAHHOIO TOKa): (hOPMY/IMPOBaThb MPOBEPSEMbIE
NpeanonoXeHns, cobupatb YCTaHOBKY W3 MPeL/IoKeHHOro 060pyAoBaHus,
ONUCbIBaTb XOf OrblTa U )OPMY/IMPOBATb BbIBO/bI;

* BbIMONHATL NPSIMblE MU3MEPEHMSI TEMMEPaTypPbl, OTHOCUTENBHON BNAXKHOCTU
BO34yXa, CW/bl TOKa, HanpsbKeHUsi C MCMO/b30BaHNEM aHa0roBbIX MPU6G0OPOB U
[AaTUYMKOB (PU3MYECKNX BEIMYMH, CPaBHMBATb pe3y/nbTaTbl M3MEPEHWUI C YUYETOM
3a/jaHHO abCONOTHOW MOrPEeLUHOCTMY;

* IPOBOANTb WCCMEe0BaHNE 3aBUCUMOCTM OAHON (DM3NYECKONW BEMMYMHbI OT
APYroi € MCNOMb30BaHMEM MPAMbIX W3MEPEHWIA (3aBUCMMOCTb COMPOTUB/EHNS
NPOBOAHUKA OT €ro [/IMHbl, NAOLWaAM MOMEPEeYHOro CeYeHUs W YAenbHOro
COMNPOTUB/IEHNSA BeLLECTBA MPOBOAHUKA, CUMbl TOKA, WMAYLIEro Yepe3 MPOBOAHWK,
OT HanpshkKeHUs Ha NPOBOAHWUKE, WUCCNefOBaHWe MOCNefoBaTe/IbHOro U
napainefibHoro  CoeAVMHEHWA  NPOBOAHWKOB):  MNJIAHWPOBATL  MCCe0BaHMe,
cobmpaTtb YCTaHOBKY W BbINOMHATL MU3MeEPEHUs, Cneays NpeanoXeHHOMY MaHy,
(hMKCMpoBaTb pe3ynbTaTbl MOMYYEHHOW 3aBUCUMOCTM B BUAE Tabnul, 1 rpagnkos,
[enatb BbIBOAbI MO pe3ynbTaTaM UCCefoBaHus;



*NPOBOAWTbL KOCBEHHble U3MepeHus  (PU3NYECKUX BefnuuH  (yaenbHas
Tenn0EMKOCTb BELLECTBa, COMPOTUB/IEHNE NPOBOAHWMKA, paboTa M MOLLHOCTb
3/IEKTPUYECKOr0 TOKA): MIaHMpoBaTb M3MEpPeHUs, cobmpaTb 3KCMNepUMeHTaNTbHYHO
YCTaHOBKY, Cnefys MpPeA/IoKeHHOM WHCTPYKUMKW, W BbIMUCNATL  3HAYEHUe
BE/INYHBI;

e coOMOfaTh NpaBuia TeEXHUKK 6e3onacHoOCTV npu paboTte C 1abopaTopHbIM
0b6opy0BaHVEM;

*XapaKTepn3oBaTb  MPUHUMMNbI  [ENCTBUA  U3YYEeHHbIX  NpMOOpPOB U
TEXHNYECKUX YCTPONCTB C OMOPOA Ha WX OnucaHus (B TOM 4ucne: CUCTeMa
OTON/IEHNA [OMOB, TWUrPOMETP, MapoBas TypbuHa, amnepMmeTp, BONLTMETP,
CYUETUMK  3MEKTPUYECKON  3HEpPruun,  3/1EKTPOOCBETUTESbHbIE npuéopsl,
HarpesaTe/ibHble 3MEKTPONPUOOPBI (MPUMEPBI), SNEKTPUYECKME MPesoXpaHuTenu,
3N1eKTPOMArHuT, 3MeKTpoABuraTeNnb MOCTOAHHOINO TOKa), WCMOo/Mb3yd 3HaHMA O
CBOMCTBAX (PU3NYECKNX ABNIEHNIA N HEOOXOAUMbIe (I13NYEeCKMEe 3aKOHOMEPHOCTY;

*pacrno3HaBaTb MNPOCTble TeEXHWYECKMe YCTPOMCTBA W  U3MEpPUTESbHble
npubopbl MO CXemMam W CXeMaTUYHbIM PUCYHKaM (KWAKOCTHbIA TepMOMETP,
TepMOC,  MCUXPOMETP, TUTPOMETP, ABWUrate/i  BHYTPEHHEro CropaHus,
3N1eKTPOCKOM,  PeocTtar), COCTaBMiATb  CXEMbl  3/MIEKTPUYECKUX  Lenen ¢
rnocnefosartefibHbIM 1 MapanfiefibHbiM  COeAUHEHWEM  3/IEMEHTOB, pas/nyas
YCNOBHble 00603HAYEHUSA 3/TEMEHTOB 3/IEKTPUYECKUX LIENei;

* PVBOANTL NPUMEpPbI (HAXOAUTb NHAPOPMALMIO O MPUMepax) NPakTUYeCKoro
MCMNOMb30BaHNUA (PU3NYECKUX 3HAHWA B MOBCELHEBHOW XXWU3HU ANA 0becrneyveHus
6e3onacHoCTX npu obpalleHnn ¢ nNpubopamm U TEXHUYECKUMW YCTPOMCTBaMMU,
COXpaHeHWs 3[0p0BbS M COGMIOAEHMS HOPM  3KOJIOMMYECKOro TOBEAEHUs B
OKpY>XaloLLein cpeje;

* OCYLLECTB/IATb  MOUCK  MH(opMauMn  (PU3MYECKOTO  COAEpPXKaHWA B
NHTepHeTe, Ha OCHOBE MMEIOLLIMXCS 3HAHWIA 1 NYTEM CPaBHEHWS AOMOHUTENbHbIX
MCTOYHMKOB BbIZENATb MH(OPMaLMo, KOTopas fBMSETCA NPOTUBOPEUMBOW WK
MOXET ObITb HEOCTOBEPHOM;

* CMO0/b30BaTb MPU BLINOHEHUN YYebHbIX 3afaHuil Hay4YHO-MOMYNAPHYIO
NUTEPaTYpy (U3NYECKOTO COLEPXKaHWUs, CrpaBOYHble MaTepuabl, Pecypcbl CeTu
NHTepHeT, Bfafetb nNpuMémMamMu KOHCMEKTMPOBAHWSA TeKCTa, MpeobpasoBaHus
MH(OpMaLMN 13 OLHOWN 3HAKOBOW CUCTEMbI B JPYTYIO;

*C03[aBaTb COOCTBEHHbIE MUCbMEHHbIE W KpaTKMe YCTHble COO6LLEeHWS,
06006Las NHHOPMALMIO U3 HECKONIbKUX UCTOYHUKOB (DM3NYECKOT0 COAepXKaHus, B
TOM  uucne  nNyo6nMYHO  MPeLCcTaBnATb  pesy/bTaTtbl  NPOEKTHOM WK
nccnefoBarTe/IbCKor AeATeNIbHOCTI, NPY 3TOM rPaMOTHO MCMO/b30BaTb U3YUYeHHbIN
MOHATMWHBLIA  annapat  Kypca  (M3MKW,  COMPOBOXAATb  BbICTYMN/IEHUE
npeseHTauuen;



*NPVN  BbIMNOMHEHMN Y4YebHbIX MNPOEKTOB W UCCNeAoBaHUA  (DU3NYECKUX
MPOLeCCOB  pacnpefensaT  00653aHHOCTM B rpynne B  COOTBETCTBAM  C
MOCTaB/MIEHHbIMW 3afla4aMu, CNeAuTb 3a BbIMOMHEHMEM [MaHa [OEWCTBUA W
KOPPEKTMPOBaTb €ro, aflekBaTHO OLieHMBaTb COBCTBEHHbIV BKNag B AeATEIbHOCTb
rpynnbl, BbICTPaMBaTb KOMMYHUKATUBHOE B3aMOAENCTBME, MPOSABAS FOTOBHOCTb
paspeLuarb KOHMINKTLI.

K KoHLYy 06y4eHns B 9 Knacce npeAMeTHbIe pe3ynbTaTbl Ha 6a30BOM YPOBHE
[O0/MKHbI 0TpaXaTb CHOPMUPOBAHHOCTL Y 00YYaOLLIMXCS YMEHWIA:

*ICNONb30BaTb  MOHATWA:  cCUCTemMa OTCYéTa, MaTepuasibHas  TOYKa,
TPaeKTopusa, OTHOCUTE/NIbHOCTb MeXaHMUYeCcKoro ABMKeHus, aedopmaumsa (ynpyras,
nnacTnyeckas), TPeHue, LeHTPOCTPEMUTESIbHOE YCKOPEHWe, HeBecOMOCTb W
neperpysku, LEHTP THKeCTU, abCoMOTHO TBEPAOE TeNo, LIEHTP TSHKeCTH TBEPLOro
Tena, paBHOBECWE, MeXaHuW4yeckue KonebaHWs W BOMHbI, 3BYK, WH(PasByK W
YNbTPa3BYK, 3MEKTPOMArHUTHbIE BOJIHbI, LUKana 3/MIEKTPOMArHUTHbIX BOJH, CBET,
GNM30PYKOCTb W Aa/lbHO30PKOCTb, CMEKTPbI UCMYCKaHWA W MOrnoweHns, anbga-,
6eTa- 1 ramma-n3nyyeHus, U30TOMbI, SAepHas SHEPreTHKa;

epaznnyaTh SBMEeHMS (PaBHOMEPHOE W HepaBHOMEPHOE MPAMONHENHOE
ABWXXEHMe, pPaBHOYCKOPEHHOE MNPSMONIMHENHOE [ABWXXKEHME, CBOOOAHOe nafeHue
TeN, paBHOMEPHOE ABMXKEHWE MO OKPYXXHOCTK, B3aMMOAENCTBME TeN, PEaKTUBHOE
ABWXeHWe, KonebaTtenbHOe ABMXKEHNe (3aTyxaroLme 1 BbIHYX/AEHHbIE KONebaHus),
Pe30HaHC, BOJIHOBOE  [BWKEHME,  OTPaXeHWe  3BYKa,  MNPAMO/NHEHOe
pacnpocTpaHeHne, OTPAXEHME W MpenoM/eHNe CBeTa, MO/HOe BHYTPeHHee
OTpaXKeHWe CBeTa, Pa3/ioXKeHue 6e/ioro CBeTa B CMEKTP U CIOXKEHWE CMEKTPasbHbIX
LIBETOB, [AWCMEepcUa CBeTa, eCTeCTBeHHas pPajnoakTMBHOCTb, BO3HWMKHOBEHME
NMHENYATOro CnekTpa U3ny4yeHns) Nno ONUCaHMIK UX XapaKTepHbIX CBOWCTB U Ha
OCHOBeE OrbITOB, AEMOHCTPUPYHOLWMNX AaHHOE (IU3NYECKOE SB/IEHWE;

epacno3HaBaTb  MPOSB/IEHNE  U3YYEHHbIX  (U3NYECKMX  SIBNIEHWIA B
OKpy>katoLem mupe (B TOM 4yucne pusnMyeckne SBNEHUA B NPUPOAE: MPUMBLI U
OT/MBbI, ABMXeHME MnaHeT CONHEYHON CUCTEMbI, PeaKTUBHOE [ABWKEHME YKMBbIX
OpraHn3mMoB, BOCNPUSATNE 3BYKOB >XUBOTHbIMU, 3eMIETPSICEHWNE, CEMCMUYECKUe
BO/IHbI, LlyHamu, 3X0, L|BeTa Tesl, ONTUYECKMNe ABNEHNS B NPUPOLE, B1OMNOrnyeckoe
NEencTBMe  BMAUMOrO, YNbTPaMONETOBOIO W PEHTTEHOBCKOrO  U3MYYEHWUNA,
€CTECTBEHHbIA  PAfMOaKTMBHbIA  (JOH, KOCMWYECKME Nyyn, pPafmoakTUBHOE
N3nyyYeHne MPUPOAHbLIX MWUHEPAsOB, [AEWCTBME PaAMOaKTUBHLIX W3YYEeHUA Ha
OpraHu3M 4esioBeka), Mpv 3TOM MEPeBOAMTbL NPaKTUYECKYHD 3afa4vy B Y4ebHyto,
BbIAENATb CYLLECTBEHHbIE CBOMCTBA (MPU3HAKN) PU3NYECKUX ABMEHWNA,

* ONNCbIBaTb M3Y4YeHHble CBOWCTBA TeNl U (PU3NYECKME SBMIEHWSA, WUCMOSb3YA
(oM3nYeckne BeMUMHbI  (CpefHss M MIHOBEHHas CKOpPOCTb Tefa  Mpw
HepaBHOMEPHOM [BWXXEHWUMW, YCKOPEHWE, MepemMeLleHne, nyTb, YrnoBas CKOPOCTb,



Cuna TPeHus, cunia ynpyrocTu, cuna TsHKecTn, YCKOpeHWe CBOGOAHOIO nafeHus,
BeC Tena, MMNY/NbC Tena, UMMY/MbC CW/bl, MeXaHu4yeckasd pabota M MOLYHOCTb,
NnoTeHUMaIbHas  3Heprust  Tena, MOAHATOrO  Haj  MOBEPXHOCTHIO  3eMAN,
MOTEHUMAIbHAsA 3HEPrns CXaTol MpPYXWHbI, KWHETUYECKas 3Heprus, MnosiHas
MexaHU4eckas sHeprus, nepuog 1 4actoTta KofebaHuid, 4AnHa BOMHbI, FPOMKOCTb
3ByKa W BbICOTa TOHa, CKOPOCTb CBETa, MoKasaTeslb NPenoM/IEHUs cpefbl), Mpw
OnmcaHny MpaBW/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T UCMO/b3YEMbIX BEIMYMH,
0603HayYeHMss W eavHUUbI  (PU3NYECKUX  BENNYUH, HaxoAuTb  (hOpMYyIibl,
CBA3bIBAOLME AAHHYHO (DU3MYECKYHO BENYMHY C APYTVMMU BEIMYMHAMU, CTPOUTH
rpaKn nN3y4eHHbIX 3aBUCMMOCTEN (PU3NYECKMX BENINYMH;

* XapakTepu3oBaTb CBOWCTBA Tes, (DU3UYECKME SABMEHUA W MPOLECChl,
NCMO/b3ys 3aKOH COXPaHEeHWst SHEpPrun, 3aKOH BCEMWMPHOIO TArOTEHWS, NMPUHLNI
CynepnosnumMm cun, MNpUHUMN OTHOCUTENIbHOCTU [anunes, 3akoHbl HblOTOHA,
3aKOH COXPaHeHUs MMMNY/bCa, 3aKOHblI OTPAXKEHWUS U MPENOM/IEHNS CBETA, 3aKOHbI
COXpaHeHNs 3apsA0BOro M MaccoBOro Ymcen npu ALepHbIX peakumax, npy 3TOM
[iaBaTb C/NOBECHYK (DOPMY/IMPOBKY 3aKOHa M 3anucbiBaTb €ro marematunyeckoe
BbIpaXKeHNe;

* 00BACHATL  (U3MYECKMe MpoLeccbl U CBOWCTBA Te/l, B TOM 4ucie U B
KOHTEKCTe  CMTyauuid  NPakTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISAB/ATH
NMPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTL 0OBACHEHUE U3 2-3 NIOrMYECKMX LLIAroB
C OMopo/ Ha 2-3 W3YYeHHbIX CBOWCTBA (U3NYECKUX SABNEHUMN, (U3NYECKMX
3aKOHOB W/ 3aKOHOMEPHOCTEM;

* pelaTh pacyéTHbIe 3ada4n (onMparoLmnecs Ha CUCTeMy U3 2-3 YpaBHEHUN),
MCMO/b3ys 3aKOHbI 1 (HOPMY/ibl, CBA3bIBAtOLLME (DU3MYECKME BETMYMHBI: HA OCHOBE
aHa/IM3a yCcnoBua 3afaum 3anmncbiBaTb KPaTKoe YC/oBUe, BbISIBATL HefocTarolme
NN M30bITOYHbIE AaHHble, BblOMPaTb 3aKOHbI M (HOpMYy/ibl, HeobxoauMble [
pelleHns, MpPOBOAWUTL pPacyéTbl M OLEHMBATb PeaIMCTUYHOCTL MOYYEHHOr0
3HaYeHWs PU3NYECKON BETMYUNHBI;

epacrno3HaBaTb NPOG/EMbI, KOTOPble MOXHO pPewnTb Mpyv  MOMOLLM
(bM3MYECKNX  MeTOAOB, WUCMOMb3ys  OfucaHWe  UCCMefoBaHWsA,  BblAeNsTh
NpoBepsieMoe MpPeLnooXKeHWe, OLEeHMBaTL MPaBU/IbHOCTb MOPsAKa MpoBeAeHWS
nccnefoBaHns, Aenatb BbIBOAbI, WHTEPMNPETUPOBaTb pe3ynbTaTbl HabMOAEHNIA U
OMbITOB;

* NPOBOAMTb OMbITbI MO HABMOAEHNIO (U3NYECKNX ABIEHUIA U (N3NYECKNX
CBOWCTB Ten (M3yyeHve BTOPOro 3akOHa HbHOTOHa, 3aKOHA COXPaHeHWs 3Hepruu,
3aBMCUMOCTb Mepuofa KosnebaHuin MPY>XUHHOro MasTHMKA OT MacCbl rpysa U
YECTKOCTU MPY>XWHbI W HE3aBUCMMOCTb OT amrnanTyAbl MasblX KonebaHui,
NPSAMO/IMHENHOE PacnpoCTpaHeHWe CBeTa, pas3/ioeHne 6Genoro CBeTa B CMEKTP,
N3yyeHne CBONCTB M300paXKeHWs B MJIOCKOM 3epKasie U CBOWCTB U300paXXeHWs



npegmeta B cobupatoller fMH3e, HabMoAeHUe CM/OWHbBIX W IMHENRYaTbIX
CMEKTPOB W3/Ty4eHMs): CaMOCTOATE/IbHO COOMpaTh YCTAaHOBKY M3 M30bITOYHOMO
Habopa 060py0BaHMs, OMUCbIBaTb XOA OMbliTa U ero pesynbTarbl, (JOPMyIMPOBaThb
BbIBOApI;

* MPOBOAUTL NPV HEOOXOAMMOCTM CEPUID MPAMbIX WM3MEPEHWIA, ornpegenss
cpefHee 3HayeHvie NU3MepsieMOn BemuMHbIl ((DOKYCHOE pacCcTosiHME COBMparoLLei
NNH3bI), 060CHOBbLIBATL BbIOOP Crocoba n3mepeHus (M3MepPUTENBHOrO NpUbopa);

*MPOBOAUTL  WCCMEAOBaHWE  3aBUCUMOCTENM  (PU3NYECKUX  BEIMYUH  C
NCMO/b30BAHNEM NPSAMbIX WU3MEPEHWUA  (3aBUCMMOCTb MYTU OT BPEMEHW MpU
PaBHOYCKOPEHHOM [BVM)KeHUW 6e3 Hauva/lbHOW CKOPOCTKM, Mepuoga KonebaHwui
MaTemMaThU4ecKoro MasTHUKa OT [/IMHbI HATW, 3aBUCUMOCTU Yr/ia OTPaXXeHUs cBeTa
OT yrna nageHns wn yrna npesomaeHUs OoT Yyrna nageHus): naaHupoBath
nccnefoBaHme, CamMoCTOATE/IbHO CObMpaTh YCTaHOBKY, (DMKCUPOBaThb pe3y/bTaTbl
MOMYYEHHON 3aBMCUMOCTM (DU3NYECKUX BENNYMH B BuAe Tabnuy u rpagmkos,
[enaTb BbIBOAbI MO pe3y/ibTaTtam UCCNefoBaHus;

*NPOBOANTbL  KOCBEHHble U3MepPeHUs  (M3NYECKUX BeNMYMH  (CpesHss
CKOPOCTb M YCKOpPEeHME Tefa Npu pPaBHOYCKOPEHHOM [BWKEHWUMW, YCKOPeHWe
CBOOGOAHOr0 MafeHuns, YKECTKOCTb MPYXXUHbI, KOIP(ULMEHT TPEHUS CKOMBbXKEHNS,
MexaHu4yeckas pabota WM MOLWHOCTb, YacToTa W Mepuog  KosebaHui
MaTemMaTMyecKoro u Mpy>XMHHOTO MAasTHWKOB, OMTUYECKas Cuna CobuparoLLen
NINH3bI,  PafMOaKTUBHbLIA  (JOH):  NJaHUPOBaTb  WM3MepeHus,  cobupaTb
3KCMEPVMEHTA/TbHYHO YCTAHOBKY W BbINOMHATL U3MEPEHUS, Cneays Npea/ioXeHHOM
WHCTPYKLMK, BbIYUCNATL 3HAYEHWE BeNIMYMHbI M aHaIM3MpoBaTb MOYYEHHbIE
pe3ynbTaTbl C YYETOM 33[jaHHOM MOrpPeLLHOCTN U3MepPEeHNI;

e cOOMOAAaTh NpaBuia TeEXHUKM 6e30nacHoOCTU Npu paboTte C 1abopaTopHbIM
060py0BaHVEM;

epa3MyaTb OCHOBHblE TMPU3HAKN U3YYEHHbIX (PU3NYECKMX MOLENeN:
MaTepuaibHas TOUKa, abCONKOTHO TBEPAOE TEN0, TOUEYUHbI UCTOYHUK CBETa, Ny,
TOHKas /INH3a, M1aHeTapHas Mofe/lb aToMa, HYK/IOHHAsA MOZe/lb aTOMHOI0 A4pa;

* XapaKTepu3oBaTb MNPUHUMNbI  OEACTBMA  U3YYeHHbIX  NpubopoB
TEXHUYECKUX YCTPOMCTB C OMOPOA Ha MX onucaHus (B TOM 4ucne: CnvaoMeTp,
[aTUMKK NOSIOXKEHUSA, PACCTOAHUSA U YCKOPEHUS, paKeTa, 3X0/0T, OYKK, Nepuckon,
(hoToannapar, ONTMYECKMe CBETOBOAbl, CMEKTPOCKOM, [AO3UMETP, Kamepa ,
BunbcoHa), MCNOMb3ys 3HaHMSA O CBOMCTBAX (UM3NYECKUX SABMEHUA U
Heo6XoAMMble (JM3MYecKre 3aKOHOMEPHOCTU;

* ICMO/Ib30BaTb CXEMbl M CXEMATUYHbIE PUCYHKM W3YYEHHbIX TEXHUYECKNX
YCTPOINCTB, W3MEPUTENIbHbIX MPUOOPOB N TEXHONOTMYECKMX MPOLLECCOB MpU
PeLleHn Yy4ebHO—APaKTUYECKMX 33fa4y, OMTUYECKMe CXeMbl [NA MOCTPOEHUS
N306paXKEHMIN B NTIOCKOM 3epKasie U cobMpatoLLeit TMH3E;



* IPUBOANTL NPUMEpPbI (HAX04MTbL MH(OPMaLMIO O NPUMepax) NpPakTUyeckoro
NCMO/b30BaHNA (PM3NYECKUX 3HAHMIA B MOBCELHEBHOW >XU3HW Ans obecneyeHus
6e3onacHoCTU npu obpalleHnn ¢ npubopamm N TEXHUYECKUMW YCTPOMUCTBaMU,
COXpaHeHMs1 300poBbA M COOMOAEHMS HOPM 3KOMOrMYECKOro roBefeHns B
OKpY>KaloLLIEN Cpefe;

* OCYLLECTBNATL  MOUCK  MHMOPMaLMN  (PU3NYECKOrO  COAEpXKaHus B
NHTepHeTe, caMOCTOATE/IbHO (hOPMY/IMPYS MOWCKOBLIA 3anpoc, HaxoauTb MyTu
onpefeneHns AOCTOBEPHOCTM MOSYyYeHHOW MHMOPMaLMN Ha OCHOBE MMELMXCA
3HAHWIA N JOMONHUTENBbHBIX UCTOYHWUKOB;

* ICMNO0/Ib30BaTb MPW BbINOHEHNW Y4YeOHbIX 3afaHWin Hay4YHO-MOMNYNSPHYHO
NATEPaTypy (M3NYECKOro COLepyKaHUs, CrpaBOYHble MaTepuasibl, PECypcbl CETU
WHTepHeT, Brafetb nNpuémamMu KOHCMEKTMPOBaHWA TeKCTa, MNpeobpas3oBaHus
NH(OPMaLMN 13 OAHOW 3HAKOBOW CUCTEMbI B APYTYIO;

*co3aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHMS Ha OCHOBE
NH(OPMaLMN U3 HECKONIbKMX UCTOYHMKOB (PU3NYECKOr0 CofepXKaHus, My6/IMUHO
NPeLcTaBNATb pe3y/ibTaTbl MPOEKTHOW WM UCCNeL0BaTeNbCKON [eAaTe/IbHOCTH,
Mpn 3TOM FPaMOTHO MCMO/b30BaTb NU3YUYEHHbIN MOHATUIAHLINA annapart 13y4YaeMoro
pasgena (¢u3VKM W COMPOBOXAATb BbICTYMN/IEHNE Mpe3eHTauuen c  y4YETOM
0COOEHHOCTel ayAMTOPUN CBEPCTHUKOB.



TEMATWNYECKOE MNI1AHNPOBAHWE

7 K/NNACC
K ONeKTpOoHHble (LN poBbIE)
HanmeHoBaHU 0/INYecTBO Yacos
No eHoBanue o6pasoBaTeNbHble pecypchl
pasfenoB N TeMm BocnuTaTenbHble Lenu
n/n KoHTponbHble [MpaKTuyeckune
nporpamMmmel Bcero

pa6oThbl pa6oThbl

Pasgen 1. dusnka n eé posb B N0O3HAHUKN OKpyXaloLwero mmpa

Pu3MKa - Hayka o

Bubnunoteka LIOK

CO/leiACTBOBATb B X0/€ 3aHATUN

npupoae 2 https://m.edsoo.ru/7f416194 (POPMUPOBAHNIO OCHOBHbIX
Bubnmoteka LIOK MMUPOBO33PEHYECKNX UAENA,
https://m.edsoo,ru/7f416194 Hanpumep, MaTepnanbHOCTH
12  ®usnyeckne BeNNYMHbI 2 POCCUINCKAA Mupa, NPUYNHHO-CNELCTBEHHbIX
ANEKTPOHHAA LLUKONA CBA3e MeXAY sBEHNAMM,
https://oge.sdameia.ru/ pasBuTHE B NpUpoae 1
EcTecTBEHHOHAYUHbIN 5 Bubnmoteka LLOK obuuecrse, nosHaBaeMOvCTb Mipa
MeTO/, MO3HaHWSA https://m.eds00.ru/7f416194 W €10 3aKOHOMEPHOCTEN.
WToro no pasgeny 6

Pasgen 2. NepBoHa4danbHble CBEEHUA O CTPOEHUMW BellecTBa

Bubnunoteka LIOK

BOCIMUTbIBaTb OTBETCTBEHHOCTb

21 Crpoetue Belliectsa L https://r.edsoo.ru/7f416194 3a pesynbTaTthl y4eOHOro Tpyaa,
Bubnunoteka LLOK NMOHNUMaHMe ero 3Ha4MMoCTH,
[BmxeHve 1 https://rn.edsoo.ru/7f416194 CO6M0EHNE TEXHMKM
2.2  B3aMMopencTeue 2 POCCUINCKAA 6e30MacHoOCTH, caHUTapHO-
YacTuL, BeLLecTBa SNIEKTPOHHAA LWKONA rMrMeHNYecKnX ycnoBuii Tpyaa.
https://resh.edu.ru/
23 ArperaTtHble COCTOSHUA 5 Bubnunoteka LLOK

BeLlecTBa

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


https://m
https://oge.sdameia.ru/
https://rn.edsoo.ru/7f416194
https://rn.edsoo.ru/7f416194
https://rn.edsoo.ru/7f416194
https://resh.edu.ru/
https://rn.edsoo.ru/7f416194

WToro no pasgeny 5

Pasgen 3. lBUXXeHUe N B3aMMOAEACTBUE Ten

MexaHu4eckoe 3

[BVKEHWe

WHepuwms, macca,
3.2 Pu 4

M/I0THOCTb
3.3  Cwna. Bugbl cun 14 1
Toro no pasgeny 21

Pasgen 4. laBneHne TBEPAbIX Tes, XXUJKOCTe 1 rasos

HasneHne. lNepepava
[aBNeHna TBEPLAbIMM

41 3
Tenamu, XXNAKoCTAMN 1
razamm

4.2 [aBneHune Xunakoctu 5
ATMOCHepHoe

4.3 Cb P 6
[laBnieHue

4.4 [elicTBME XMNAKOCTU 1 7 1

bubnmoteka LJOK
https://rn.edso0.ai/7f416194

bubnmoteka LJOK
https://rn.edso0.ai/7f416194
POCCUINCKASA
ANEKTPOHHASA LLUKOA
https://resh.edu.ai/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f416194

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f416194

Bubnunoteka LIOK
https://rn.edsoo.ru/7f416194
POCCUINCKASA
ANEKTPOHHASA LLUKONA
https://resh.edu.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f416194
POCCUWCKAS
ANEKTPOHHASA LLUKONA
https://resh.edu.ru/

Bubnunoteka LIOK

BOCMNMTaHNE BOMN, YMEHWS
npeogonesaTb TPYAHOCTK,
no3HaBaTeNbHOW

aKTUBHOCTU U
CaMOCTOSATE/ILHOCTH,
HacToinumBocTn. BocnutaHme
MHTepeca K nNpeameTy, K
YUYEHUIO.

CopeiicTBoBaTh TPYAOBOMY
BOCMMTAHMIO yyalyxcs. Banars
Ha npogeccnoHasibHoe
camoonpegeneHue.
CopelicTBOBaTb 3CTETUYECKOMY
BOCMMTAHMIO yyaLLXcs


https://rn.edsoo.ai/7f416194
https://rn.edsoo.ai/7f416194
https://resh.edu.ai/
https://rn.edsoo.ru/7f416194
https://rn.edsoo.ru/7f416194
https://rn.edsoo.ru/7f416194
https://resh.edu.ru/
https://rn.edsoo.ru/7f416194
https://resh.edu.ru/

rasa Ha norpy»eHHoe B
HUX TENo

Toro no pasaeny

Pasgen 5. Pab6oTa n MOWHOCTb. DHeprus

51  Pa6oTta n MOWHOCTb

5.2  TlpocTble MEXaHU3MblI

53  MexaHnyeckas aHeprus

Toro no pasgeny

Pe3epBHOE BpeMmst

OBLWUEE KONMMYECTBO
YACOB 10 MNMPOrPAMME

21

3

12

68

12

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

bubnmoteka LIOK
https://rn.edsoo.ru/7f416194
Bubnunoteka LIOK
https://m.edsoo.ru/7f416194
POCCUINCKASA
ANEKTPOHHASA LLUKONA
https://resh.edu.ru/

bubnunoteka LIOK
https://rn.edsoo.ru/7f416194

CopelicTBoBaTb (PU3NYECKOMY
BOCMMTaHMIO yyalLmxcs
(3a60TMTLCA O

NpoguakTnKe Nx
YTOM/ISEMOCTY Ha YPOKe).
O6paliatb BHUMaHMe Ha
YCTpaHeHMe TUMNYHbIX
HeA0CTaTKOB B BOCMUTaHUN
yyaLmxcs


https://rn.edsoo.ru/7f416194
https://rn.edsoo.ru/7f416194
https://m.edsoo.ru/7
https://resh.edu.ru/
https://rn.edsoo.ru/7f416194

8 K/TACC

N HanmeHoBaHue
o
pasfesioB 1 Tem
n/n
nporpamMmmebl Bcero

Pasgen 1. TennoBble ABNEHUSA

CTpoeHue v CBOICTBa 7

BelLlecTBa
1.2 Tennosble npoLecchbl 21
WToro no pasgeny 28

KonunyectBo yacos

KOHTpO/bHbIE
paboTbl

Pasgen 2. 3neKTpuyeckne u MarHUTHbIE ABNEHUS

2.1

2.2

2.3

DneKkTprYecKune 3apaapl.
3apsHKEHHbIe Tena n ux 7
B3aVMOJelCTBME

lMNocTosHHBIN

o 20
INEKTPUYECKNN TOK

MarHuTHble ABNEHNS 6

MpakTunyeckune
paboThbl

15

OneKTpoHHble (UK poBble)
obpasoBaTenbHble pecypchbl

Bubnnoteka LLOK
https://rn.edsoo.ru/7f418lce

Bubnunoteka LIOK
https://rn.edsoo.ru/7f4181ce
POCCUWCKAS
ANEKTPOHHASA LLKONA
https://resh.edu.ru/

Bubnunoteka LLOK
https://rn.edsoo.ni/7f4181ce

Bubnunoteka LLOK
https://rn.edsoo.ru/7f4181ce
POCCUWCKAS
ANEKTPOHHASA LLKONA
https://resh.edu.ru/
bubnmoteka LLOK
https://rm.edsoo.ru/7f4181 ce
POCCUCKAS

BocnuTtaTtenbHble Lenu

COAENCTBOBATb B X0/ 3aHATUM
(hOpMUPOBaAHNIO OCHOBHbIX
MMPOBO33PEHYECKUX NIEN,
HanpymMep, MaTepuaibHOCTL
MUpa, NPUYNHHO-CEACTBEHHbIX
CBSi3ei MeX Y ABIEHUAMM,
pa3BuTME B NPMPOAE 1 OOLLIECTBE,
MO3HaBaeMOCTb MMpa 1 ero
3aKOHOMEpPHOCTEN.

BOCMMTbIBaTb OTBETCTBEHHOCTb
3a pe3y/bTaTbl y4eOHOro Tpyaa,
NOHMUMaHWE ero 3Ha4NMOCTH,
COOMOAEHNE TEXHUKM
6e30MacHOCTU, CaHUTapHO-
TMIMEHNYECKMX YCNIOBUIA TPyaa.


https://rn.edsoo.ru/7f418
https://rn.edsoo.ru/7f4181
https://resh.edu.ru/
https://rn.edsoo.ni/7
https://rn.edsoo.ru/7f4181
https://resh.edu.ru/
https://rn.edsoo.ru/7f4181

SJIEKTPOHHAA LLUKONA

httos://resh.edu.ru/
SNeKTpoMarH1THas 4 Bubnmoteka LLOK
NHAYKUMA https://rm.edsoo.ru/7f418 Ice
VToro no pasgeny 37
Pe3epBHOe Bpems 3
OBLLEE KOJ/IMYECTBO 68 3 145

YACOB 110 NMPOIrPAMME


https://rn.edsoo.ru/7f418

9 KNTACC

HanmeHoBaHue
pa3fenoB N TeMm
nporpamMmmel
Bcero

Pasgen 1. MexaHn4yeckue aBieHUA
MexaHn4yeckoe

11  ABWXKEHWE 1 CNocoobl 10
€ro onmcaHus

12  Bsaumopgelicteue Ten 20
13  3aKoHbI COXpaHeHUs 10
WToro no pasgeny 40

KonnyectBo yacos

KOHTpONbHbIE
paboThbl

Pasgen 2. MexaHn4yeckune KonebaHnsa U BOJIHbI

MexaHu4yeckune
21 7
KonebaHus

MpakTnyeckune
paboThbl

O/IEKTPOHHbIE

(unhposble)
o6pasoBaTesfibHble

pecypchl

BocnuTtaTtesnbHble Lenu

COAECTBOBATb B XOA€ 3aHATUN
(hOpMUPOBaHMIO OCHOBHbIX
MMUPOBO33PEHYECKMX WUAENA, Hanpumep,

Bubnunoteka LLOK
https://rm.edsoo.ru/7f41a4a6

BubnmoTeka LIOK MaTepuasbHOCTN MUpa, NPUYNHHO-
https://ni.edso0.ru/7f41a4a6 CNEACTBEHHbIX CBSA3e MeXay
POCCUINCKASA ABNEHNAMMW, Pa3BUTKE B NPUPOLE U
ANIEKTPOHHASA obLecTse, NO3HABAEMOCTb MMpa U ero
LLKONA 3aKOHOMEPHOCTEIA.

https://resh.edu.ru/

Bubnunoteka LIOK

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

COAM MVA:

O6pasoBaTe/bHbll
nopTan Ana NoAroToBKK
K 3K3aMeHam. Pelly ora
https://oee.sdamgia.ru/

Bubnnoteka LIOK BOCMUTbIBATb OTBETCTBEHHOCTH 3a
https://rn.edsoo.ru/7f41a4a6 pe3ynbTaTbl y4eOHOro Tpysa,


https://rn.edsoo.ru/7f41
https://ni.edsoo.ru/7f41
https://resh.edu.ru/
https://rn.edsoo.ru/7f41a4a6
https://oee.sdamgia.ru/
https://rn.edsoo.ru/7f41

MexaHnyecKue BOJHBbI.
3BYK

WToro no pasgeny 15

Pasgen 3. ONeKTpOMarHMTHOE Nose N 3/IeKTPOMarHMUTHbIe BOSHbI

JNeKTpoMarH1THoe
none u
31 6 2
3N1eKTPOMarHUTHbIE
BO/IHb!
WToro no pasgeny 6

Pasgen 4. CBeTOBble ABMEHUSA

3aKOHbI 6 )
pacnpocTpaHeHus cBeTa
JINH3bI U oNTUYeCcKne 6 3

npuéopbl

POCCUWCKAS
QNNEKTPOHHAA
LLUKONA
httDs://resh.edu.ru/
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a4a6
CIOAM MMA:
ObpasoBaTe/bHblit
nopTan A4/ NOArOTOBKM
K 3K3ameHaMm. Peluy ora
https://oge.sdamgia.ru/

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a4a6
POCCUINCKASA
SNEKTPOHHAHA
LUKONA
https://resh.edu.ru/

Bubnmnoteka LLOK
https://rn.edsoo.ru/7f41a4a6

bubnunoteka LLOK
https://rn.edsoo.ru/7f4la4a6
POCCUINCKASA
QNIEKTPOHHAA
LLUKONA

NOHMMaHWe ero 3Ha4YMMoCTH,
co60AeHME TEXHUKIN 6e30MacHOCTH,
CaHUTapHo-

FMIMEHNYECKNX YCNOBUIA Tpyda

BOCNUTaHWE BOMKN, YMEHUS
npeoaonesaTb TPYAHOCTH,
Nno3HaBaTe/IbHOM

aKTUBHOCTMW U CaMOCTOATENbHOCTMH,
HacTonumBOoCTW. BocnuTaHMe nHTepeca
K NpeaMeTY, K YUYEHUIO.

CopelicTBOBaTb TPYLOBOMY
BOCMUTAHUIO yUalLMXCS. BaunsaTb Ha
npocheccnoHanbHOe camMmoonpeaeneHye.
CopelicTBOBaTb 3CTETUUECKOMY
BOCTIUTAHWIO YUalLMXCA


https://rn.edsoo.ru/7f41a4a6
https://oge.sdamgia.ru/
https://rn.edsoo.ru/7f41
https://resh.edu.ru/
https://rn.edsoo.ru/7f41a4a6
https://rn.edsoo.ru/7f4la4a6

Pa3noeHve 6e/10ro
CBETa B CMEKTP

Toro no pasgeny

Pasnen 5. KBaHTOBblIe AB/IEHUS

VicnyckaHve u
51 nornoileHue ceeTa
aTOMOM

CTpoeHre aTOMHOro

A0pa

53  fAfepHble peakumm

Toro no pasaeny

Pasgen 6. MoBTopuTenbHO-0606WaOWNIA MOAY b

17

https://resh.edu.ru/

Bubnunoteka LIOK
https://rm.edsoo.ru/7f41a4a6
CIOAM TUA:
O6pa3oBare/ibHblit
nopTan Ans NoAroToBKM
K 3K3ameHaM. PeLuy ora
https://ose.sdamgia.ru/

bubnnoteka LJOK
https://rn.edsoo.ru/7f41a4a6

Bubnunoteka LIOK
https://r.edsoo.ru/7f41a4a6
POCCUINCKASA
QNEKTPOHHAA
LUKONA
https://resh.edu.ru/
Bubnuoteka LIOK
https://rn.edsoo.ru/7f41a4a6
COAM TUA:
O6pasoBare/ibHblil
nopTan Ans NoAroToBKM
K aK3ameHaM. PeLly ora
https://oee.sdamgia.ru/

CogpelicTBoBaTb (HU3NYECKOMY
BOCMUTaHMIO yyalmxcs (3a60TmuTbea 0
npotrnakTnKe X yTOMIAEMOCTU Ha
YPOKe).

O6pawiaTb BHUMaHWE Ha yCTpaHeHue
TUNWYHbBIX HEAOCTATKOB B BOCMUTAHUN
yJalmxcs.


https://resh.edu.ru/
https://rn.edsoo.ru/7f41%d0%b04%d0%b06
https://ose.sdamgia.ru/
https://rn.edsoo.ru/7f41a4a6
https://rn.edsoo.ru/7f41
https://resh.edu.ru/
https://rn.edsoo.ru/7f41%d0%b04%d0%b06
https://oee.sdamgia.ru/

[MoBTOpEHMe 1
0606LLEeHNE
cofiep>kaHus Kypca
(h13mnKK 3a 7-9 Knacc

6.1

Toro no pasaeny

OBLLUEE KOJTMMYECTBO
YACOB 10 NPOIrPAMME

102

27

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

BocnuTbiBaTb YCUAUMBOCTb, YMEHME
npeofonesaTb TPYAHOCTH,
aKKypaTHOCTb NPW BbINOAHEHUN
3aflaHWiA, CUNbl BONW, HACTOMYMBOCTH,
ynopcTBa.

[106uBaTbHCA CUCTEMATUYECKOTO
BbINO/IHEHMSA JOMALLUHErO 3afaHus,
NOCULHOCTY 3afjaHniA, He
[0MYCKatoLWMX neperpysKu.


https://m.edsoo.ru/7f41%d0%b04%d0%b06

YUYEBHO-METOAMNYECKOE OBECIEYEHUE
OBPASOBATEJIbHOI'O MNPOLIECCA
OBASATEJIbHbIE YYHEBHbLIE MATEPUAJIbI A1 YHEHUKA

» dU3MKa: 7-i Knacc: 6a30BbI YpOBeHb: YUYebHUK, 7 Knacc/ MNepbiknH V.M.,
BaHoB A.W., AKLMOHEPHOE 06LLECTBO «M3aaTenbCTBO «IpocBeLLeHne»

» du3nKa: 8-i Knacc: 6a30BbIi YPOBEHb: YUYebHUK, 8 Knacc/ MepbiknH N. M.,
BaHoB A. W., AKLMOHEPHOE 06LLecTBO «l134aTenbCcTBO «I1pocBeLLeHme»

» du3nKa: 9-i Knacc: 6a30BbIi YpoBeHb: yUYebHUK, 9 knacc/ MNepbiwkH L. M.,
F'yTHUK E. M., MiBaHOoB A. W, TeTpoBa M. A., AKUNOHEepHOe 06LLECTBO

«M31aTenbcTBO «l1pocBeLleHme»

METOONYECKME MATEPUWAbI NA YUHNTENA

3afaum no (m3nkKe 419 OCHOBHOM LLKO/bI C MPUMepamn peLleHnid. 7-9 Knacebl.
eHpeHWTenH J1.9., Knpuk J1.A., lenborat .M.

C60pHKK 33ga4 no msnke: 7-9 Kn.: K ydebHukam A.B. TepbIlKnHA 1 Ip.

"Pu3nka. 7 Knacc", "dusmnka. 8 knacc", "dusmka. 9 knacc". MNepbiwKH A.B.

LIMPPOBbLIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETWU
NMHTEPHET
https://resh.edu.ru/

https://oge.sdamgia.ru/


https://resh.edu.ru/
https://oge.sdamgia.ru/

