IMNOACHUTEJIBHASA 3AIINCKA

Mporpamma No (m3MKe Ha YPOBHEe OCHOBHOIO 06Llero o6pa3oBaHMs COCTaBfieHa Ha
OCHOBe MONIOXKEHWI N TpebOoBaHMIA K pe3y/nbTaTaM OCBOEHMS Ha 6a30BOM YPOBHE OCHOBHOWA
obpasoBate/ibHOM nporpammbl, MpeactaBneHHblX B ®PrOC OO0, a TaKke € Y4YETOM
(befepanbHOM paboyelt Mporpammbl BOCMWTaHMs M KoHuenuuu npenofaBaHUs Yy4e6GHOro
npeamMeTa «Pusnka».

CofepxxaHne nporpamMmMbl M0 (PM3MKE HaMpasfiieHO Ha (OPMUPOBAHWE €eCTeCTBEHHO-
Hay4YHOW rpaMOTHOCTM 06YYaroLMXCA 1 OpraHn3aumio U3yvyeHns (U3MKKN Ha LesTellbHOCTHOM
OCHoBe. B nporpaMme Mo (uM3nKe Y4uTbIBAKOTCA BO3MOXHOCTM Yy4yeBHOro rmnpeaMeTa B
peasim3zauum TpebosaHuin ®rOC OOO K nnaHMpyeMbIM JIMYHOCTHBIM W MeTanpesMeTHbIM
pesynbTataM O00Yy4YeHUs, a TaKKe MeXNpeaMeTHble CBA3M ECTECTBEHHOHAYYHbIX Y4YebHbIX
npeAMEeTOB Ha YPOBHE OCHOBHOIO 06LLiero 06pa3oBaHus.

MporpammMa no (m3nKe ycTaHaB/IMBAET pacrnpefefieHne y4yebHOro marepuaia no rogam
06yuyeHuss (No Kknaccam), npegnaraeT MNPUMEPHYK MOCNeA0BATENbHOCTb U3YYeHUst TeM,
OCHOBaHHYI) Ha J/1I0rMKe pa3BUTUA MNPeaMETHOrO cofepXaHusi M y4yéTe BO3PACTHbIX
0COGEHHOCTEN 06yYatoLLNXCS.

Mporpamma no (usnke paspaboTaHa C LeSbio 0KazaHUs METOANYECKOV NOMOLLM YUUTENHO
B CO3JaHuy paboyeli Mporpammbl no y4ebHOMY npeaMerty.

du3mKa ABSETCS CUCTEMOOOPA3YIOLLMM A8 eCTECTBEHHOHAYYHbIX YY4eOHbIX MPeaMeTOB,
MOCKO/IbKY (hM3NYECKME 3aKOHbI NIeXKaT B OCHOBE MPOLECCOB U SBMEHWUIA, N3YyHaeMbIX XUMUEN,
6ronormen, acTpOHOMMEN N (IU3NYECKOIN reorpagmein, BHOCUT BKag B eCTECTBEHHOHAYUHYH
KapTuHY Mupa, NpefocTaBnseT Hambonee sicHble 06paslbl MPUMEHEHWUS Hay4yHOro MeToAa
MO3HaHWs, TO eCTb Crocoba Noly4eHns 4OCTOBEPHbIX 3HAHWIA 0 MUpE.

OfHa 13 rnaBHbIX 3agad (m3nyeckoro obpasoBaHMst B CTPYKTYpe 06Liero 06pa3oBaHus
COCTOMT B (DOPMUPOBAHUM €CTECTBEHHOHAY4YHOM TpPamMOTHOCTM W MHTepeca K Hayke Yy
obyuaroLmxcs.

N3yyeHne (M3MKM Ha 6a30BOM YpPOBHe TMpeArnonaraeT OBMafeHWe ChefyHLMMU
KOMMETEHTHOCTAMM, XapaKTePU3YIOLLIMMU eCTECTBEHHOHAYUHYH FPamMOTHOCTb:

Hay4HO 00BACHATL SBNEHNS;
oueHmBaTb 1 NMOHNMaTb 0COGEHHOCTH Hay4HOro nccrnegoBaHus;
MHTEPMNPETNPOBATL AaHHbIE N NCMOJIb30BaTb Hay4YHbIE AOKa3aTe/NbCTBa A4 NoayvYeHns BbIBOAOB.

Llenn un3yyeHns (m3MKM Ha YpPOBHEe OCHOBHOro 06Llero o6pa3oBaHMsi OnpefeneHbl B
KoHuenumm npenofasaHna yyebHoro npegmera «®dusnka» B 06pa3oBaTe/ibHbIX OpraHm3aumnsax
Poccuiickor  Pefiepauunn, peansyrolMX OCHOBHble 06Lleobpa3oBaTe/ibHble NPOrpammbl,
yTBEPXKAEHHON pelleHnem Konnermv MuHUCTepcTBa MpocBeLleHmsi Poccuiickoin deaepaumn
(npoTtokon o1 3 gekabpsi 2019 r. Ne MK48H).

Henu nzyyenus pU3NKH:



npuobpeTeHre MHTepeca W CTPeMJIEHNA O0OYYalOLMXCA K HAy4YHOMY W3Y4YeHUO MNpUpofbl,
pasBUTUE UX MHTENNEKTYaNIbHbIX M TBOPYECKMX CMOCOBHOCTEN;

pasBuTME MPeAcTaBeHNiA 0 HAyYHOM MeToZe NO3HaHUA U (HOPMUPOBaHKE MUCCNeL0BaTe/IbCKOro
OTHOLLEHUSA K OKPY)XatoLMM SBIEHNAM;

(hOpMUPOBaHME HAY4YHOTO MMUPOBO33PEHUA KaK pe3y/ibTaTa U3y4yeHUss OCHOB CTPOEHUS MaTepum
N (DYHAAMEHTA/IbHbIX 3aKOHOB (PU3NKN;

(hopmupoBaHVe MpPeACcTaBfeHN A O Ponu (PU3MKK AN PasBUTUS APYrMX eCTECTBEHHbLIX Hayk,
TEXHVKMN U TEXHOOTNIA;

pasBuTMEe NPeACTaB/EHNIA 0 BO3MOXHBIX chepax 6yayLueint NpoheccnoHaIbHOW LeaTeIbHOCTH,
CBSAI3aHHOM C (PU3MKOI, NOArOTOBKA K Ja/ibHENLLEMY 00YHEHMIO B 3TOM Harpas/eHnN.

[ocTXeHne 3TUX Ueneli nporpammbl Mo (DU3MKEe Ha YPOBHE OCHOBHOFO O06LLEro
06pa3oBaHus 06eCNeYnBaeTCs PeLLIEHNEM CeAYIOLLMX 3aaaY:

npuobpeTeHne 3HaHWA O [AMCKPETHOM CTPOEHWM BeLLeCTBa, O MeXaHUYecKuX, TemnsoBbIX,
3NEKTPUYECKMNX, MATHUTHbBIX U KBAHTOBbIX AB/IEHUSX;

NpUoGpeTeHNe YMEHWIA OMUCbIBaTb U OOBACHATL (DU3MYECKME SIBNEHWA C UCMO/b30BaHUEM
MOSTYYEeHHbIX 3HAHWIA;

OCBOEHME METO[O0B peLleHMs MPOCTENLIMX PaCUETHbLIX 3adad C MCNOMb30BaHWEM (PU3NYECKMX
MoZesei, TBOPUECKUX U NPaKTUKOOPUEHTUPOBAHHbIX 3a4ay;

pa3BuTME YMEHWUI Habnpatb NPUPOAHbIE SBNEHMS W BbIMOMHATL OMbIThbl, N1A60PATOPHbIE
paboTbl N 3KCNEPUMEHTa/IbHbIE UCCNEA0BAHNSA C UCMOIb30BaHMEM U3MEPUTENbHBIX MPUB0POB;
OCBO€EHMe MPUEMOB PaboThbl C MHOPMaL et (DU3MUECKOro COAEPXKaHNS, BKIOYas MHGopMaLmio
0 COBPEMEHHbBIX JOCTUKEHUAX (DU3NKKN, aHANN3 Y KPUTUYECKOE OLIEHUBaHNE MH(opMaLnK;
3HAaKOMCTBO CO c(epamMu MPOgecCUOHANIbHON AeATeNIbHOCTU, CBSI3aHHbIMK C  (PU3NKOR, W
COBPEMEHHbIMW TEXHOJIOrMAMM, OCHOBaHHbLIMW Ha AOCTUXEHUAX (U3UYECKON HAYKN.

Ha n3syyeHne gusmkn (6a30Bbli YPOBEHb) Ha YPOBHE OCHOBHOMO 06LLEr0 06pa3oBaHus

oTBoAMTCS 238 YacoB: B 7 Knacce — 68 yacoB (2 Yaca B HefleNto), B 8 knacce — 68 yacos (2 Yaca B
Hefeno), B 9 Knacce - 102 yaca 3 yaca B Hefento).

Mpeanaraemblii B nporpavMme o unsrke nepeyeHb n1abopaTopHbIX paboT 1 OMbITOB HOCUT
PEKOMEH/ATe bHbI XapaKTep, YYuTenb [enaeT BbiGOp MPOBEAEHWs NabopaTopHbIX PaboT W
OMbITOB C YYETOM MHAVBUAYAbHbLIX 0COGEHHOCTEN 06YUatOLLMXCA, CNCKA IKCMEPUMEHTA/IbHBIX
3a[)aHniA, NpenaraeMblX B paMKax OCHOBHOMO FOCY/1apCTBEHHOI0 3K3amMeHa Nno (nsmke.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®un3nka — Hayka 0 Mpupoae. FBNeHus npupoabl. ®U3NYecKne SBNEHUS: MeXaHUYecKue,
TEN/OBbIE, 3NIEKTPUUECKUE, MArHUTHbIE, CBETOBbIE, 3BYKOBbIE.



®ur3NYECKNe BENNUMHBL.  VI3MepeHue (U3NYECKUX BENUUMH. DPusnueckre npubopsbl.
MorpeLLHOCTb U3MepeHUid. MeXayHapoaHas CUCTEMa eAVNHUL,.

Kak (hm3nka 1 gpyrvie ecTeCTBEHHble HayKW M3y4aloT mpupody. ECTecTBeHHOHayuHbIN
METOZ, MO3HaHWs: HabNoAeHWe, MOCTaHOBKA HAy4HOrO BOMPOCA, BbIABVXKEHUE TUMOTE3,
3KCMEPUMEHT O TMPOBEpPKe ruUmnoTes, 06bsCHEHME HabMOAAEMOro sBfeHus. OnucaHue
(hr3nYECKMX SBNEHMIA C MOMOLLLIO MOZENEiA.

Hemoncmpayuu.

1. MexaHu14ecKue, TennoBble, ANEKTPUYECKME, MarHUTHbIE, CBETOBbIE AB/IEHNS.
2. ®dusmyeckne npubopbl ¥ npouesypa NpsAMbIX M3MEPEHWIn aHanoroBbIM U LM(POBLIM
nprubopom.

Jlabopamopnwvie padbomut u onvimol.

OnpefeneHvie UeHbl fefeHNs LWKa/bl U3MePUTENbHOro npubopa.

I3MepeHme paccTosHWA.

3mepeHre 06bEMa XXMAKOCTU 1 TBEPAOIO Tena.

OnpefeneHvie pasmepoB MasibIX TeN.

i3mepeHvie Temnepatypbl MNpyv MOMOLLM >KUAKOCTHOTO TepMOMETpa M daryuka
Temnepartypbl.

6. [lpoBedeHne wncCCnefoBaHUS MO MPOBEPKE TUMOTesbl: Aa/lbHOCTbL MOMETA  LIAPUKa,
MyLLEHHOrO ropu30oHTaNbHO, TeM 60/bLUe, YeM 60/IbLLE BbICOTA MYCKa.

arwneE

Paznen 2. HepBOHa‘la.ﬂbHLIe CBE€JICHHUSA 0 CTPOCHUH BeUleCTBA.

CTpOEHI/Ie BelleCTBa: aTOMbl W MOMEKY/bI, WX pPasMepbI. OnbITbl, AOKa3biBatoLLMe
ONCKPETHOE CTPOEHME BELLIECTBA.

[BvKeHre yacTul, BellecTBa. CBSi3b CKOPOCTU [BVDKEHWSI 4acTUL, C TeMmmepaTypoil.
BpoyHOBCKOe ABWXEHVe, Anddysus. BaumogelicTBe 4aCTML, BellecTBa: MNPUTSKEHME W
OTTa/IKMBaHME.

ArperaTHble  COCTOSIHUSI  BELLECTBA: CTPOEHME Tas30B, JKUAKOCTEW U TBEPABIX
(KpucTannuyecknx) Ten. B3ayMOCBS3b MeX[y CBOMCTBaMM BeLLECTB B PasHbIX arperaTHbIX
COCTOSIHUSIX W UX aTOMHOMOJEKY/SIPHbIM CTPoeHUeM. OCOGEHHOCTY arperaTHbIX COCTOSIHWIA
BOJbI.

Hemoncmpayuu.

1. HabniogeHne 6pOyHOBCKOr0 ABUKEHNS.

2. HabnwoaeHve anddysuu.

3. HabnwogeHve sBNEHWUIA, OOBACHAIOLIMUXCA MPUTSHKEHWEM WM OTTA/IKUBAaHUEM 4acTuL
BeLLecTBa.



Jlabopamopnwvie padbomot u onvimeol.

1. OueHka gnameTpa aToma MeTOLOM PsA0B (C MCNonb3oBaHNEM (oTorpaduit).
2. OnbITbl N0 HAGNHOAEHMIO TEMMOBOr0 PacLUMPEHNS ra3os..
3. OnbITbl M0 06HAPYXKEHWNIO AEACTBUA CUT MONEKYIIPHOMO NMPUTSXKEHUS,

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.

MexaH14yecKoe ABWXKeHMe. PaBHOMEpHOE U HepaBHOMEpHOe [ABwbkeHMe. CKOpOCTb.
CpeaHss CKOPOCTb MPU HEPABHOMEPHOM ABMXKEHWMW. PacUéT NyTN 1 BPEMEHN [ABUXKEHUS.

fABneHne WHepuun. 3aKOH WHepuuW. B3avMmofeiicTBMe Ten Kak MpuuMHa WU3MeHEeHMs
CKOpOCTV ABWXKEHWst Ten. Macca Kak Mepa MHEepTHOCTV Tena. MNoTHOCTb BelecTBa. CBsi3b
M0THOCTU C KONMYECTBOM MOJIEKY/ B eAuHULLE 06bEMA BELLLECTBa.

Cuna Kak XapakTepucTuka B3aumMofeicTBus Ten. Cuna ynpyroctm um 3akoH [yka.
i3mepeHne cunbl C MOMOLLLIO AWHaMOMETpa. HBNeHue TAroTeHUa U cuna TaxkecTn. Cuna
TAXKECTU Ha [pyrux nnaHetax. Bec Tena. HesecomocTb. CrioXKeHMe CW/, Harnpas/ieHHbIX MO
0fHOI npsaAMoi. PaBHOZe/CTBYIOLWAsA cun. Cuna TpeHus. TpeHre CKOMbXEHUA U TPeHMe MOKOS.
TpeHne B NPUPOAE N TEXHUKE.

Hemoncmpayuu.

HabntofieHre MeXaHWYeCKOro ABMXXEHUNSA Tena.

3mepeHme CKOPOCTM NPAMOIMHEHOTO ABMXKEHUS.
HabntoaeHne SBneHns NHepLmu.

HabntoieHve N3MeHeHNsA CKOPOCTM NpK B3aMMOAENCTBUMN TeN.
CpaBHeHwe mMacc no B3aMMOLENCTBUIO TeN.

CnoXeHwve cun, HanpaeeHHbIX N0 O4HON NPAMON.

IS

Jlabopamopnwvie padbomot u onvimol.

1. OnpegeneHne CKOPOCTY PaBHOMEPHOTO [BWKEHWS (LUapuKa B XKUAKOCTU, MOAENM
3MEKTPUYECKOro aBTOMOGWNIA 1 TaK Janee).

2. OnpegeneHue cpefHeli CKOPOCTU CKOMbXXEHUs 6Gpycka WAM Lapyka Mo HaKIOHHOWA
MAOCKOCTH.

3. OnpefieneHne NIOTHOCTW TBEPAOrO TeNa.

4. OnbITbl, [EMOHCTPUPYIOLLME 3aBUCUMOCTb PacTsXKeHWs (fecopmauyun) MnpyxXuHbl OT
MPUNOXEHHON CUMbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CU/bl TPEHUSI CKOMbXEHUS OT Beca Tesa M
XapaKTepa ConprKaCcatoLLXCs NMOBEPXHOCTEIA.

Pa3nen 4. laBieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

[aBneHre. Cnocobbl YMeHbLLIEHWS U YBENMYEHUS AaBneHus. [aBneHue rasa. 3aBUCUMOCTb
[aBNeHns rasa ot 06bLEMa, TemnepaTypbl. Mepegada aaBneHWs TBEPAbIMUA TeNaMu, XUAKOCTAMU
M rasamMu. 3akoH lMackans. MHeBMaTWYeCcKMe MallnHbl. 3aBUCMMOCTb AABNEHWS XUAKOCTU OT
rny6uHbl. vapocTatudeckuii  napagokc.  Coobuiatolimecs — cocyfbl.  uapaBnMyeckume
MeXaHW3Mbl.



ATMocepa 3emim M aTtMocepHoe fasnieHue. TpUuUnHbI CYLLECTBOBAHWUS BO3AYLUHOW
0605104kM 3emnin. OnbIT Toppuyennn. VamepeHwe aTMOC(HEPHOro [AaB/ieHus. 3aBUCUMMOCTb
aTMoctepHOro [aBneHWs OT BbICOTbl HaA YpoBHeM Mops. [Mpubopbl Ons  M3MepeHus
aTMOC(EPHOTO AaBNeHMs.

[encTaue XMAKOCTM 1 rasa Ha NOrpy>KEHHoOe B HUX Teno. BbiTakmBatoLlas (apxvmMesoBa)
cuna. 3akoH Apxumega. NnasaHue Ten. Bo3gyxonnasaHue.

Hemoncmpayuu.

3aBMCUMOCTb [aB/ieHns rasa T TeMnepartypbl.

Mepefaya AaBneHNs XXNAKOCTbIO U Fa3oM.

CoobuatoLLmecs cocyapl.

"MapaBnMyecKuii npecc.

MposBneHve AenCcTBMS aTMOCHEPHOro 4aBneHNs.

3aBMCMMOCTb BbIT/IKMBAKOLLEN CU/bI OT 06bEMA NOTPY>KEHHOI YacTn Tena u NAOTHOCTH
XNAKOCTW.

PaBeHCTBO BbITa/IKNBAIOLLIEN CU/IbI BECY BbITECHEHHOW XXMAKOCTH.

Ycnosue nnaBaHus Ten: MNaBaHWe WM  MOTPY>XeHWe Ten B 3aBUCMMOCTM  OT
COOTHOLLIEHMS NAOTHOCTEN Tena 1 XXUAKOCTU.

© U wNE
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Jlabopamopnwvie pabomot u onvimel.

1. WccnepoBaHue 3aBMCMMOCTM Beca Tefa B BoAe OT 06bEMa NOrpy>XEHHOM B XKUAKOCTb
yacTu Tena.

2. OnpefeneHvie BbITANIKMBAKOWEA CWUNbl, [AEACTBYKOLWEA Ha Teno, MOrpyXéHHoe B
XWNLKOCTb.

3. TlpoBepKa He3aBMCMMOCTY BbITa/IKUBAOLLEW CUAbI, AEACTBYIOLLEA Ha TeNO B XKNAKOCTH,
OT Maccbl Tena.

4. OnblITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITA/IKMBAIOLLEN CWbl, AENCTBYHOLWEA Ha
TEe/I0 B XWAKOCTU, OT 00bEMA NOrPY)XKEHHOW B XMAKOCTb YacTW Tena U OT NAOTHOCTU
XNAKOCTN.

5. KOHCTpyupoBaHVe apeoMeTpa WM KOHCTPYMpOBaHWE JIOAKW W OnpefeneHvie eé
rpy30noAbLEMHOCTMW.

Pa3nes 5. PaGoTa m MoiHOCTh. JDHeprusi.

MexaHun4yeckas pa6ota. MOLWHOCTb.

MpocTble MexaHW3Mbl: pblyar, 610K, HaKNOHHAA M10CKOCTb. [paBrnno paBHOBECKSA pblyara.
MMprvMeHeHWe MpaBuia paBHOBECWUA pblyara K 6/10KYy. «30/10TOe MpaBuio» MexaHuku. K,

NPOCTbIX MeXaHM3MOB. [MpoCTble MexaHM3Mbl B 6bITy N TEXHUKE.

MexaHuueckas sHeprus. KUHeTnueckas 1 noTeHUuanbHas sHeprus. MpespalleHne ogHOoro
BM/]a MEXaHWNYECKOI SHEPrn B IPYrOiA. 3aKOH COXPAHEHWS SHEPT UM B MEXaHUKE.



Hemoncmpayuu.
1. [Nprvmepbl NPOCTbLIX MEXaHU3MOB.
Jlabopamopuwie pabomul u onvimol.

1. OnpefeneHve paboTbl CUMAbl TPEHWS MNpPWU  PaBHOMEPHOM [ABVXXEHUW Tena Mo
rOpPU30HTaNbHOM MOBEPXHOCTW.

2. WccnepoBaHue ycnoBuii paBHOBECKS pblyara.

3mepeHne KIM, HaKNOHHOM MI0CKOCTW.

4. V13yyeHuie 3aKOHa COXPaHEHNS MEXaHNYECKOM 3HEPTUN.

w

8 KUIACC

Pa3pgen 6. TensioBbIe IBJICHUS.

OCHOBHble NMONOXEHWSI MONEKYNAPHO-KMHETUYECKO Teopun CTpoeHMs BellecTBa. Macca
W pasMepbl aToMOB U Monekyn. OnbiTbl, NOATBEPXKAAIOLLME OCHOBHbIE MOMOXKEHNS
MO/IEKYNSPHOKNHETNYECKON TEOPUN.

Mogenu TBEPAOro, XWAKOro U ra3o06pasHOro COCTOSHMIA BellecTBa. Kpuctaninyeckue u
aMopHble Tena. O6bsSICHEHVE CBOMCTB ra3oB, XUAKOCTel 1 TBEPAbIX TeN Ha OCHOBE MO/MOXKEHUIA
MOMIEKYNIIPHO-KMHETMYECKO Teopun. CMauvBaHWE W KanuAnspHble sBReHUs. TennoBoe
pacLLUMpPEeHMe 1 cxaTue.

Temneparypa. CBfA3b TemnepaTypbl CO CKOPOCTbKO TEM/0BOM0 [BMXKEHUS 4YacTul,
BHyTpeHHs aHeprus. Crnocobbl M3MEHEHUS BHYTPEHHE 3Heprun: Tennonepefada WU
coBepLleHne paboTbl. Buabl Tensonepegayn: Tena0nNpoBOAHOCTb, KOHBEKLMA, U3/TyYEHNE.

KonnyecTBo TennoTbl. YpenbHas TennoéMKOCTb BeLecTBa. TensoobMeH M TensioBoe
paBHOBeCKE. YpaBHeHWe TennoBoro 6anaHca. lNnaeneHne v OTBepLeBaHME KPUCTA/IIMYECKUX
BELLECTB. Y[enbHad Tensota njasneHuns. [lapoobpas3oBaHve M KOHAeHcaums. lKcnapeHue.
KuneHve. YpenoHas Tensjota napoobpasoBaHMsA. 3aBUCMMOCTb TeMMepaTypbl KWUMEHUs ot
aTMOC(EPHOT0 AaBNeHus.

BnaxHocTb Bo3ayxa.

JHeprvsa Tonnea. Y enbHasa Tenaota cropaHus.

MpuHUMNbl paboTbl TennosbiX Asuratenein K[ Tennosoro psuratens. Tenosble
[BUraTenn 1 3alimTa OKpyXXaroLLein cpeabl.

3aKOH COXpaHeHWs 1 NpPeBpaLLIeHNs SHEPT K B TEM/IOBbIX NPOLIECCax.

Hemoncmpayuu.



HabntofeHe 6pOyHOBCKOTO ABVXEHMS.
HabntogeHve guddysnu.
HabntofieHve SBNeHNIA CMaumBaHNs U KanunnsapHbIX SBAEHWIA.
HabntofieHve TenioBoro paclunpeHmns Ten.
3mMeHeHMe aaBneHns rasa npu u3MeHeHn 06bEmMa U HarpeBaHUM UK OXNaXKAEHUN.
[MpaBuna n3mepeHns TeMmnepartypsbl.
Buabl Tennonepegayn.
OxnaxeHvie npy coBepLIeHNN paboTsbl.
HarpesaHue npw coBepLLeHUM paboTbl BHELLUHUMMW CUNAMN.
. CpaBHeHMe Tenn0EMKOCTEN Pa3NNYHbIX BELLECTB.
. HabnoaeHve KuneHus.
. HabntofeHve nocTosaHCTBa TeMnepaTypbl NPy NaaBneHun.
. Mogenu TennoBbIX gBuUratenei.

© oo N ok wDdE
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Jlabopamopusie pabomul u onvimol.

OnbITbl N0 O6HAPYXKEHNIO AEWACTBUA CUT MONIEKYNAPHOTO MPUTSHKEHUS.

OnbITbl NO BbIPALLMBAHNIO KPUCTA/INIOB MOBapPEeHHOMW COMN UK caxapa.

OnbITbl N0 Ha6/OAEHNIO TEMNIOBOIO PaCLLUMPEHNS Fa30B, XNLKOCTER N TBEPALIX Ten.

OnpefeneHvie faBeHNsa Bo3ayxa B 6a/11oHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb [aB/fieHUA BO3f4yxa OT ero ob6béma u

HarpeBaHua NN OXNaXKAeHWS.

6. [MpoBepka TruNoOTe3bl JIMHEWHOW 3aBUCUMOCTU [A/IMHbI  CTONGUKA XMAKOCTU B
TEPMOMETPUYECKON TPYyOKe OT TeMnepaTtypsbl.

7. HabniogeHne n3MeHeHWs BHYTPEHHE aHepruv Tena B pesynbTaTe Tennonepefayn u
paboTbl BHELLHUX CWN.

8. WccnepgoBaHue siBNeHNS Tenn1oo6MeHa Npy CMeLLBaHUI XON04HOM U ropsivei BoAbl.

9. OnpegfeneHne KonmMYecTsa TEMN/IOTbI, NOSYYEHHOr0 BOAOK NpK TENI00OMEHE C HarpeTbIm
MeTa/IINYECKUM LUNNHAPOM.

10. OnpegeneHve yaenbHOW TENI0EMKOCTM BeLLecTBa.

11. WccnefoBaHme npoLiecca ncnapeHuns.

12. OnpegeneHve OTHOCUTENIbHON BNaXXHOCTW BO3AyXa.

13. OnpegeneHve yaenbHoM TeNNOTbI NAaBAEHUA NbJa.

a ke

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUSI.

dnekTpu3aums Ten. [Ba pofa 3NeKTPUYECKMX 3apsaoB. B3avmoaeincTBue 3apsikeHHbIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CU/bl B3aMMOAEWCTBUS 3apSXKEHHbIX TeN OT BEMUUHBI
3apsA0B U PacCTOSHMSA MEX/Y Tenamu).

AnekTpunyeckoe none. HanpsXKEHHOCTb 3MEKTPUYECKOro nons. MpuHumn cynepnosuum
3NEKTPUYECKUX NoNeit (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn anekTpUUecKMX 3apsiioB. SneMeHTapHbIli anekTpuueckuii 3apsg. CTpoeHue
atoma. MpoBOAHUKM U AN3NEKTPUKM. 3aKOH COXPaHEHUSs 3IEKTPUYECKOro 3apsija.

DNEeKTPUYECKNA TOK. YCNoBWSI CYLLLECTBOBAHUS 3/M1EKTPUUYECKOTO TOKA. VICTOUHMKM
MOCTOSIHHOTO TOKa. [eACTBUS 3MeKTPMYeCKoro Toka (TensioBoe, XMMWUYECKOoe, MarHMTHOe).
INEKTPUYECKUNIA TOK B XKMAKOCTSAX 1 rasax.



dnekTpuyeckas Lemnb. Cuna TOKa. JNEKTPUYecKoe HampsbkeHne. ConpoTMBEHUE
MPOBOAHMKA. Y[eNnbHOe COMpOTUBMEHVE BellecTBa. 3akoH OMa [Ans  ydyacTka  Lenw.
MocnenoBaTenbHOE W Napan/eNibHoe CoeavHEHNE NPOBOAHUKOB.

PaboTa 1 MOLLHOCTb 3/1EKTPMYECKOr0 TOoKa. 3akoH [hxoyns—SleHua. DneKTpuyeckme Lenm
1 NOTPeBUTENN 3NEKTPUYECKO 3Heprm B 6bITy. KOPOTKOE 3aMblKaHUe.

MOCTOAAHHbIE MarHuTbl. B3aMmogeicTBre MNOCTOAHHLIX MarHUTOB. MarHutHoe norse.
MarHuTHoe nosne 3eMN U ero 3HayeHune AN Xu3Hu Ha 3emne. OnbIT OpcTega. MarHuTHoe none
3NeKTPUYECKOro Toka. MprMeHeHVe 3NeKTPOMarHUTOB B TeXHWUKe. [eACcTBME MarHUTHOrO Nons
Ha MNPOBOAHWK C TOKOM. OMNEKTpofBuraTefs MOCTOAHHOrO ToKa. licnonb3oBaHue
3NeKTPOABUraTesieil B TEXHUYECKMX YCTPOCTBAX U Ha TPaHCMopTe.

OnbiTbl  ®apages. $BNeHWE  3NEKTPOMarHWTHOW  mMHAykKumu. [MpaBuno  JleHua.
AnekTporeHepatop. Crocobbl MOMYYEHUS 3NEKTPUYECKON 3HEprun. INeKTPoCTaHuuM Ha
BO30OHOB/IIEMbIX UCTOYHNKAX SHEPTUW.

Hemoncmpayuu.

dnekTpusauma Ten.
[1Ba pojia 3NeKTPUYECKMX 3apAA0B 1 B3aMMOLENCTBIE 3apSXKEHHbIX Tel.
YCTPOMCTBO 1 AeNCTBUE 3/1EKTPOCKOMNA.
AnekTpocTaTnyeckas NHAYKLUMA.
3aKOH COXpaHeHNs 3NeKTPUYECKUX 3apsa0B.
MPOBOLHWKM N AN3NEKTPUKMN.
MogenmpoBaHune CUI0BbIX IMHUIA 3NEKTPUYECKOTO NONS.
ACTOYHMKM MOCTOAHHOIO TOKa.
[encTBua aNeKTprYecKoro Toka.
. DNEKTPUYECKMIN TOK B XKUIKOCTU.
. [a30BbIli pa3pss.
. NI3mepeHwue cubl TOKa amnepmMeTpom.
. N3mepeHwue aneKTprYecKoro HanpskeHNs BOSIbTMETPOM.
. PeocTtat 1 marasunH conpoTmBeHNI.
. B3aumopelicTBme NoCTOAHHbIX MarHUTOB.
. MogenmpoBaHvie HEBO3MOXXHOCTW pa3zefieHns NontocoB MarHuTa.
. MogenmpoBaHvie MarHUTHbIX Mo/el MOCTOSAHHbLIX MarHUTOB.
. OnbIT OpcTesa.
. MarHuTHoe none Toka. ANeKTPOMarHuT.
. [leficTBME MarHUTHOrO MONSA Ha NPOBOAHUK C TOKOM.
. dneKTpoasurarenb NOCTOAHHOIO TOKA.
. NccnepoBaHue sBneHns aneKTpoMarHUTHOM UHAYKLMWN.
. OnbITbl ®apases.
. 3aBMCMMOCTb HamnpaeneHns MHAYKLUMOHHOIO TOKa OT YC/IOBWI €ro BO3HUKHOBEHUS.
. DNeKTporeHepaTop NOCTOSAHHOIO TOKa.

© o No Ok wwDhE
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Jlabopamopnwvie padbomovt u onvimol.

1. OnbITbl N0 HAGNIOAEHNIO ANEKTPU3ALMN TeN UHAYKLIMEN N NPY CONPUKOCHOBEHUN,
2. ViccnefoBaHUe AeiNCTBUS 3NEKTPUYECKOTO NOMS HA MPOBOAHVK U AUINEKTPUKMA.



C60pKa 1 NpoBepKa paboTbl 3NEKTPUYECKON Lieny NOCTOSHHOMO TOKa.

13mepeHvie 1 perynmpoBaHmne Cusbl TOKa.

I3mepeHmMe 1 perynnpoBaHue HanpsaXxeHns.

VccnepgoBaHne 3aBUCUMOCTY CUAMbI TOKA, MAYLLEro Yepes pes3nucTop, OT COMPOTUB/IEHUS

pe3ncTopa 1 Hanps>KeHns Ha Pe3nCcTope.

7. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb 3/IEKTPUYECKOTO COMPOTUB/IEHNS NPOBOAHNKA
OT €ro A/IMHbI, NN0LWaAM NOMepeyYHoro CeuyeHns 1 maTepuana.

8. Tposepka npaBuia CNOXEHWUS HaMpsHKEHUI NpU NocneAoBaTe/lbHOM COeAMHEHUN ABYX
pe3ncTopos.

9. [poBepka npasusa Ana CUbl TOKa NPU napasinensHOM CoeiMHEHUN Pe3nCTOPOB.

10. OnpegeneHne paboTbl 3/1EKTPUYECKOr0 TOKa, NAYLLErO Yepes pe3ncTop.

11. OnpefeneHne MOLLHOCTM 3/1IEKTPUYECKOr0 TOKa, BbIAENSEMON Ha pe3ncTope.

12. VccnefoBaHWe 3aBUCUMOCTM CUJIbI TOKA, UAYLLETO Yepe3 NamMnoudKy, OT HanpsKeHus Ha
Hei.

13. OnpegeneHne K1/ Harpesatens.

14. WccnepgoBaHne MarHUTHOMO B3aMMOAENCTBUA NOCTOSHHbLIX MarHUTOB.

15. NI3yyeHne MarHMTHOrO Moas MOCTOAHHBIX MarHUTOB MNpuU WUX 0ObefUHEeHUM W
pasgeneHnu.

16. VccnepoBaHue LeiACTBUA 3NEKTPUYECKOrO TOKA Ha MarHUTHYHO CTPEsIKY.

17. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbl B3aUMOLENCTBUS KaTYLUKU C TOKOM U
MarHuTa OT CU/Ibl TOKA 1 Hanpas/eHNs TOKa B KaTyLLKe.

18. V3yyeHne [eNCTBMSA MarHUTHOIO MO/S Ha MPOBOAHWK C TOKOM.

19. KOHCTpynpoBaHve 1 n3ydeHme paboTbl 3/1eKTPOABUIaTenNs.

20. N3vepeHune K1/ anekTpoaBuraTesibHOM yCTaHOBKM.

21. ONbITbl NO WUCCNEAOBAHUIO SIBNEHUA 3NMEKTPOMArHUTHOW WHAYKLMW: UCCNefoBaHmne

M3MEHEHWI 3HAYEeHNSA 1 HanpaB/eHUs MHAYKUMOHHOMO TOKa.

o U s w
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Pa3zgen 8. Mexannueckue siBJICHHUA.

MexaHnyeckoe [ABMXeHWe. MatepmnasibHas Touka. Cuctema oTcyérta. OTHOCUTENBHOCTb
MEXaHWYEeCKOro [BWKeHWs. PaBHOMepHOe NPSMOMMHEHOe ABWKeHWe. HepaBHOMepHoe
NPAMONNHeNHOe [BMKeHNe. CpefHsisi MU MIFHOBEHHas CKOpOCTb Tena MNpu HepaBHOMEPHOM
LBVXKEHNN.

YCcKopeHue. PaBHOYCKOpPEHHOE NMpAMOonHenHoe asmxeHne. CBoboaHoe nageHue. OnbiThl
ranunes.

PaBHOMEPHOE [BMXXEHME MO OKPY>KHOCTW. IMepuofd n yacToTa obpalleHus. JIMHelHas 1
yrnosas CKOpocTu. LIeHTpoCTpeMUTe/IbHOE YCKOPEHNe.

MepBblit 3aKOH HbtOTOHA. BTOpol 3akOH HbloTOHA. TpeTuid 3akoH HbOTOHA. MpuHLMN
cynepnosnuuu cus.

Cuna ynpyroctu. 3akoH yka. Cuna TpeHusi: cuna TPEHWUS CKOMbXKEHUs, CUNa TPEHUs
MOKOSI, PYrne BUfbl TPEHUS.



Cuna TSXKECTM W 3aKOH BCEMUPHOTO TATOTEHWUS. YCKOpeHWe CBOGOAHOIO MafeHus.
[OBvKkeHne nnaHeT Bokpyr ConHua. [lepBas KOCMUYeCKas CKOpOCTb. HEBEcoMOCTb W
neperpysKku.

PaBHOBeCHe MaTepuanbHO TOUKM. ABCOMOTHO TBEPAOE Teno. PaBHOBeCUe TBEPAOro Tena
C 3aKpenEHHON OCbto BpaleHns. MOMEHT cusbl. LIeHTp TsxKecTw.

Vmnynbc Tena. V3meHeHWe umnynbca. VIMNynbC CUbl. 3aKOH COXPaHEHUA UMMNy/bca.
PeaKTBHOe [BUXKEHWE.

MexaHunyeckas paboTa U MOLHOCTb. PaboTa cun TsKecTu, ynpyroctu, TpeHus. CBssb
3HepruM n paboTbl. MoTeHUManbHas 3Heprus Tena, MOAHATOrO Haf MOBEPXHOCTbH 3eMJIN.
MoTeHUManbHas 3Heprus CKaToi NpyxuHbl. KNHeTUYecKas 3Heprms. Teopema 0 KMHETUYECKOM
3HEPrum. 3aKOH COXPaHEHNst MeEXaHUYECKOI SHEPTUN.

Hemoncmpayuu.

=

HabntogeHre MexaHN4ecKoro ABUKEHNS Tena OTHOCUTE/IbHO PasHbIX Te OTCYETA.
CpaBHeHVe MyTein U TPaeKTOPUA ABVXKEHUS OLHOrO W TOr0O >Ke Tefla OTHOCUTENIbHO
pasHbIX TeN OTCYETA.

13MepeHme CKOPOCTM 1 YCKOPEHUS NPSMOIMHENHOTO ABUXXEHMS.

VccnepoBaHme Npu3HaKkoB PaBHOYCKOPEHHOTO ABUXKEHUS.

HabntofieHve ABMXXEHUSA Tesla Mo OKPY>KHOCTU.

HabntofeHne MexaHUYecKnx SBMAEHUIA, MPOUCXOAALMX B CUCTEME OTCUETA «TeNexKar»
npu eé paBHOMEPHOM N YCKOPEHHOM [BWKEHUWN OTHOCUTE/IbHO KabuHeTa (PU3NKK.

7. 3aBUCVMMOCTb YCKOPEHUA Tenla 0T MaccChl Tena u AenCcTBYIOLLEN Ha HEro CUnbI.

8. HabnogeHve paBeHCTBa CU/T NPU B3aMMOAENCTBUM TeN.

9. VI3meHeHue Beca Tena npy YCKOPEHHOM [BUXKEHUMN.

10. Mepepaya nmnynbca NPy B3aUMOLENCTBUN TeN.

11. Mpeobpa3oBaHMs 3HEPTAM NPU B3aUMOAENCTBUM TeN.

12. CoxpaHeHne mnynbca Npu Heynpyrom B3auMoencTeumm.

13. CoxpaHeHne umnynbca Npu abCcoMtTHO YNPYroM B3aMOAeCTBUN.

14. HabnogeHne peakTUBHOIO ABVKEHUS.

15. CoxpaHeHne MexaHU4YeCKOo 3HepPrm Npu cBOOGOAHOM MaAeHUN.

16. CoxpaHeHne MexaHU4eCKOW SHEPTm NPV ABMXKEHUW Tena Noj AeACTBUEM MPYXKMHBI.

N
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Jlabopamopnuvie pabomul u onvimol.

1. KOHCTpyupoBaHMe TpakTa ANf pasroHa W AanbHEnLWero paBHOMEPHOro ABVKEHMS
LLapUKa U TENEXKMN.

2. OnpepgeneHvie cpefiHeil CKOPOCTU CKOMbXEHUSi OpycKa WM ABWKEHWS Luapvka Mo
HaK/OHHOW NI0CKOCTMW.

3. OnpegeneHne YCKOpPeHWs Tena MNpU  PaBHOYCKOPEHHOM ABVXKEHUM MO HAKNOHHOW
MNOCKOCTW.

4. ViccnepgoBaHve 3aBUCUMOCTM MYTU OT BPEMEHU MPU PaBHOYCKOPEHHOM ABMXXKEHUU 6e3
HaYa/IbHOW CKOPOCTW.

5. [poBepka rnnoTesbl: €Cin NpyY PaBHOYCKOPEHHOM ABWKEHWUM G€3 Haya/lbHON CKOPOCTY
MyTWN OTHOCATCA KaK PAL HEYETHBLIX YMCEN, TO COOTBETCTBYHOLLME NPOMEXYTKN BPEMEHM
O[JMHaKOBbI.



6. lccnegoBaHne 3aBUCUMOCTW  CUMbl  TPEHUS CKOMbXEHUA OT CWUIbl  HOPMasIbHOTO
[aBNEHNS.

7. OnpegeneHvie KO3duLMeHTa TPEHUS CKOMTbXXEHNS.

OnpepeneHne XXECTKOCTU NMPYXXUHbI.

9. OnpegeneHne paboTbl CWUMIbl  TPEHUS MpUW  PAaBHOMEPHOM ABWXEHWM Tena Mo
rOPU30HTaNbHON MOBEPXHOCTW.

10. OnpegeneHve paboTbl CWMbl YNPYrocTW Mpy MoAgbEME rpy3a C WCMOMb30BaHUEM
HENoOABMXHOI0 M NOABMXHOIO 6/10KOB.

11. M3y4yeHne 3aKOHa COXpaHeHNs aHEPTUN.

o

Paznen 9. MexaHHYeCcKHe K0JIeOaHUs ¥ BOJHBI.

KonebarenbHoe [fBukeHMe. OCHOBHblE XapakKTepUCTUKM KonebaHWii: nepuof, 4actoTa,
aMnamTyga. MaTteMaTuyecKMin 1 NPYXWHHbIA - MasTHUKW. [peBpalleHe 3Heprum npu
KonebaTeslbHOM ABVKEHUN.

3aryxatowime KonebaHus. BbIHYXeHHble KonebaHus. Pe3oHaHC. MexaHUYeckue BOJHbI.
CBoIiCTBa MeXaHMYeCKMX BOSH. MpofonbHbIe 1 MOMNepeyHble BOHbI. J/IMHA BOMHbI 1 CKOPOCTb
eé pacnpocTtpaHeHus. MexaHW4ecKue BOSHbI B TBEPAOM Tesle, CEMCMUYECKINE BOJTHbI.

3BYyK. TPOMKOCTb 3BYKa 1 BbICOTa TOHA. OTpaXeHwe 3ByKa. VIH(pasByK 1 yNbTPasByK.

Hemoncmpayuu.

HabntoaeHne KonebaHuii Ten Nog AeiCTBUEM CUNMbI TSHKECTU U CUbl YNPYTOCTU.
HabntogeHne KonebaHuii rpy3a Ha HATU 1 Ha NPYXKHe.

HabntogeHve BbIHY>KAEHHbIX KO/Ie6aHWI 1 pe3oHaHca.

PacnpocTpaHeHne NPoA0/bHbIX U MOMEePeYHbIX BOH (Ha MOZenn).

HabntoaeHne 3aBUCUMOCTY BbICOTbI 3BYKa OT YacTOTbl.

AKYCTNYECKUIA PE30HAHC.

© Uk wnNE

Jlabopamopnuvie padbomut u onvimol.

1. OnpefeneHuve YacToTbl 1 Nepuoga KoniebaHnin MaTemMaTMyecKoro MasTHUKa.

2. OnpegfeneHne 4acToTbl U Neprosa KonebaHuin NpYXXMHHOMo MasTHUKA.

3. ViccnepoBaHvie 3aBMCMMOCTM Nepuofa KonebaHWi NOABELLUEHHOrO K HWUTW rpysa oT
OJIMHBI HUTW.

4. ViccnefoBaHue 3aBUCUMOCTU Nepuofa KonebaHuin MpyXMHHOro MasTHWKa OT Macchbl
rpysa.

5. TpoBepka He3aBNCUMOCTU Meproja KonebaHuii rpysa, nofseLleHHoOro K HUTW, OT Macchbl
rpysa.

6. OnbITbl, AEMOHCTPUPYIOLLE 3aBUCMMOCTb Mepuofa KonebaHuii NPY>KMHHOTO MasTHMKa
OT MacChl Fpy3a 1 XKECTKOCTN MPY>KUHBI.
7. V3mepeHue yCKopeHUsi CBO60HOIO NajeHus.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.



ONEKTPOMarHMTHoOe nose. SNeKTPOMarHUTHbIE BOJHbI. CsolicTBa INEKTPOMArHUTHbIX
BO/H. LLIKana anekTpomarHUTHbIX BO/H. VICNo/b30BaHWe 31eKTPOMarHUTHbLIX BOMH A4 COTOBOV
CBA3N.

AneKTpoMarHuTHas npupoaa ceeta. CKOpoCcTb cBeTa. BonHOBbIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3N1€KTPOMArHUTHbLIX BOJIH.
2. BonHoBble CBONCTBa CBeTa.

Jlabopamopnwvie padbomot u onvimeol.
1. W3yyeHue CBOWCTB 3/1eKTPOMarHUTHbIX BO/IH C MOMOLLbKO MOBGUBHOTO TefleoHa.
Pa3nen 11. CBeToBbIe siBJICHUS.

NyueBas mopfenb cBeta. VCTOYHMKM cBeTa. lMpsAMONMHeiHOe pacnpocTpaHeHue CBeTa.
3atmeHna ConHua 1 JlyHbl. OTpaykeHne cBeTa. [110cKoe 3epKao. 3aKoH OTpaXKeHUs CBeTa.

MpenomneHne ceeta. 3aKOH NpesoMeHUs ceeTa. [MosHOe BHYTPEHHee OTpaXKeHWE CBETA.
/Icnonb3oBaHWe NOHOTO BHYTPEHHErO OTPAXKEHNS B OMTUYECKNUX CBETOBOAAX.

JNIuHza. Xopg nydeir B nmH3e. OnTuyeckas cucTema oToanmnapata, MMKPOCKoMa W
Teneckona. a3 Kak onTuyeckas cuctema. banaopykocTb 1 AasbHO30PKOCTb.

Pa3noxeHune 6enoro ceeta B cnekTp. OnbITbl HotoTOHA. CoXKeHWe CneKkTpasibHbIX LBETOB.
Jwncnepcusa ceeTa.

Hemoncmpayuu.

MpsMONMHENHOe pacnpocTpaHeHWe CBeTa.

OTpaxkeHWe cBeTa.

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

OnNTUYECKWNIA CBETOBOA,

Xop nyyei B cobupatoLeit nnH3e.

Xop nyyeli B paccemBaroLLen NnH3e.

MonyyeHne N306paXKeHWNIA C MOMOLLbHO JINH3.

. MpuHUmMnN gectBusa hoToannapara, MMKPOCKONa 1 Tefeckona.
10. Mogenb rnasa.

11. Pa3noxeHvie 6en10ro ceeta B CMEKTP.

12. MonyyeHwne 6en10ro cBeTa Mnpu CI0XKeHUM CBeTa PasHbIX LIBETOB.

© Nk whE

Jlabopamopuwie pabomul u onvimol.



1. WccnepoBaHue 3aBUCMMOCTI Yr/ia OTPXXEHNSA CBETOBOIO flyya OT Yr/ia nafgeHus.
3yyeHne xapakTepuCcTUK N300padXeHns NpeameTa B MI0CKOM 3epKarie.

WccnepoBaHue 3aBUCUMOCTY yrna MpesioMIeHns CBETOBOrO Jiyda OT yr/a nafeHus Ha
rpaHuLLe «BO3AyX—CTEK/IO».

MonyyeHne n306paXKeHMNIA C MOMOLLbIO COOMPAtOLLEN TNUH3bI.

OnpegeneHvie GOKYCHOMO pacCTOAHMS U ONTUYECKOI CbI COBMPALOLLLEIA NINH3bI.

OnbITbl M0 Pa3noXeHWto 6en10ro cBeTa B CeKTp.

OnbITbl MO BOCNPUATUIO LBeTa MpeAMEeTOB NpU WX HabMOAeHWM Yepe3 LBETOBble
(ULTPLI.

w N
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Pasznen 12. KBanTtoBble sIBJICHUA.

OnbITbl Pesepthopaa U nnaHetapHas Mogenb atoma. Mogens atoma bopa. MicnyckaHue u
nornoLieHne ceeta aToMoM. KBaHTbI. JInHeliuaTble CreKTpbl.

PagnoakTBHOCTb. Asba, 6eTa- U ramma-usnydeHusi. CTpoeHWe aTOMHOro sjpa.
HyKnoHHasi MofeNnb aTOMHOIO sapa. M3oTonbl. PagvoakTUBHble nNpeBpalleHus. [epuog
nonypacnazga aTOMHbIX SAep.

AfepHble peakunn. 3aKOHbl COXpPaHeHMS 3apA40BOro M MacCoBOr0 Ynces. SHepPrus CBasm
aToMHbIX fgep. CBA3b Maccbl M 3Heprun. Peakuum cuHTe3a W AeneHus sapep. CTOYHWMKK
3Heprun CosnHua n 38834,

AnepHas aHepreTuka. [eiicTBrs pafMoaKTUBHBIX U3YYEHNIA Ha XXMBbIE OPraHM3MbI.

Hemoncmpayuu.

CReKTPbl U3NYYeHs 1 NMOTNOLLEHUS.

CneKTpbl pas/IMYHbIX ra3os..

CnekTp Bogoposa.

Ha6ntoaeHve TpeKoB B Kamepe BunibCoHa.

PaboTa CUETUMKA VOHU3UPYIOLLIMX U3NYUEHWIA.

Pervctpauys n3nyyeHus NpUpPoAHbIX MUHEPAIOB 1 NMPOAYKTOB.

o UM wnNE

Jlabopamopnwvie padbomut u onvimol.

1. HabnioaeHne CNAOWHbIX U MHERYaTbIX CNEKTPOB N3/TyUYEHMS.

2. VccnepoBaHve TPEKOB: W3MEPEHME 3HEPruM YacTuubl MO TOPMO3HOMY nyTu (no
(hoTorpaduam).

3. W3mepeHune pagnmoakTUBHOMO (hoHa.

IHoBTOpPUTE/IBbHO-000011IA0 M MOYJIb.

MoBTOPUTENbHO-0600WAIOWNIA ~ MOAYNb  NPeAHasHayeH AN cucTemMaTuM3aumm  u
06006LLeHNs NpeAMETHOr0 COAEPXKaHUs 1 ONbiTa AeSTENbHOCTW, MPUOBPETEHHOMO NPY N3YUYEHNN
BCEro Kypca w3nku, a Takxe Ans nogrotoBKM K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMeHY Mo
(hm3nKe AN 06yYaroLLMXCS, BbIOPABLUMX 3TOT YUYeOHbI NpeamerT.



Mpy  M3yYeHUM [AHHOTO MOAYNS  Peann3ytoTcsi U CUCTEMATU3MPYIOTCS  BuUApl
[EATENbHOCT, Ha OCHOBE KOTOPbIX OGECneumBaeTcs  [JOCTUXKEHVME NPeAMETHbIX U
MeTanpeamMeTHbIX MNaHUpPyeMbIX pe3ynbTaToB 06YyYeHus, thopmupyetcs
eCTEeCTBEHHOHAY4Hasi FPaMOTHOCTb: OCBOEHME Hay4yHbIX METOA0B WCCNeA0BaHUS SIBNEHWIA
NPUPOAbl M TEXHWKWU, OBMafieHWe YMEHUSMU OObACHATb (M3NYECKMe SBNEHUS, NPUMEHss
MoyYeHHble 3HaHUS, peLlaThb 3a4a4m, B TOM UKCNe KQYECTBEHHbIE 1 3KCMEPYMEHTA/IbHBIE.

MpUHUMNMaNbHO AesTeNbHOCTHBIN XapakTep AaHHOTO pasfena peasnsyeTcs 3a CUYET TOro,
YTO 06YUalOLLIMECS BbIMOMHAIOT 3a[jaHNsl, B KOTOPbIX MM Npe/araeTcs:

Ha OCHOBE MO/YYeHHbIX 3HaHWI Pacro3HaBaTh U HayYHO 06BACHATH DU3NYECKUE SBNEHNS
B OKPY>KatoLLeli NpUpPOE 1 NMOBCEAHEBHOW YIM3HU;

MNCMNoJsib30BaTb Hay4dHble METOAbI NCCNEN0BaHUA (*)VI3VI‘-I€CKVIX SIBMIEHWNIA, B TOM 4mcne ana
MPOBEPKN TMNOTE3 U MOTyHEHUA TEOPETNYECKNX BbIBOOB,

006BACHATb Hay4Hbl€ OCHOBbI Hanbonee BaXKHbIX ,CI,OCTI/I)KEHI/IVI COBPEMEHHbLIX TEXHONOI A,
Harnpumep, NpakTM4eCKoro Ncnosib3oBaHnA pasiMvyHbIX NCTOYHUKOB 3HEPTMN Ha OCHOBE 3aKOHa
npespaweHna N CoXpaHeHnA BCEX N3BECTHLIX BUAO0B 3HEPTUN.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyeHre (U3MKM Ha YPOBHE OCHOBHOrO O06LLEro o06pa3oBaHWA HampasfieHO Ha
[OCTVXKEHVE IMYHOCTHBIX, MeTanpeaMeTHbIX U NpeiMeTHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaTos.

B pesynbTaTe M3ydeHUs (M3MKM Ha YPOBHE OCHOBHOrO OOLLEro 06pasoBaHus Y
o6yuatoLLerocs 6yayT cthopMUPOBaHbI CNeAYHOLLME INUHOCTHBIE Pe3Y/bTaTkl B YaCTu:

1) NATPUOTUHIECCKOI'O BOCIIUTAHUSA

—NpOsABNEHNE MHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHAKO POCCUMIACKON (PU3NYECKOIA
HayKu;

— LIEHHOCTHOE OTHOLLEHWNE K AOCTMXXEHUAM POCCUNCKNX YYEHBIX-(N3NKOB;

2) IPaKAaHCKOI0 U TyYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA

—TrOTOBHOCTb K aKTMBHOMY Y4acTUO B 0OCYXXAEHWN OO6LLECTBEHHO 3HAYMMbIX N 3TUYECKUX
Npo6siem, CBA3aHHbIX C MPaKTUYECKUM MPUMEHEHNEM AOCTUMIKEHWNIA (DU3NKM;

— 0CO3HaHWe BXKHOCTU MOPa/IbHO-3TUHECKMX NMPUHLMMNOB B LeATE/IbHOCTUN YYEHOTO;

3) 3cTeTH4YeCKOro BOCTIUTAHUS

—BOCMNPUATME 3CTETUYECKMX KayecTB (DM3NYECKOW HayKu: €€ TFapMOHWYHOrO MOCTPOEHMS,
CTPOrocTH, TOYHOCTU, NTAKOHUYHOCTMW;

4) HEHHOCTH HAYYHOI'O MO3HAHUSA:

— 0CO3HaHWe LeHHOCTY (BM3MYECKOM HayKM KakK MOLLLHOTO MHCTPYMeHTa NO3HaHWA MUpa, OCHOBBI
Pa3BUTUS TEXHOMOIMIA, BaXKHEWLLIEA COCTaBNSAIOLLEN KYNbTYpbI;

— pa3BuTME Hay4HOIN NHOBO3HATENLHOCTU, MHTEpECa K UCCNeA0BaTeIbCKOW AeATENbHOCTY;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONOTYYHsI:



—0CO3HaHWe LIeHHOCTM 6e30racHoOro obpasa >XM3HU B COBPEMEHHOM TEXHO/IOMMYECKOM MUpE,
B&XKHOCTM MpaBun 6e30nacHOro MoBefeHWs Ha TpaHCropTe, Ha Aoporax, C 3MeKTPUYECKUM Wt
TennoBbIM 060py0BaHNEM B JOMALLHUX YC/TOBUSX;

— C(HOPMUPOBAHHOCTb HaBblKa peqiekcun, Npu3HaHWe CBOEro MNpasa Ha OWWOKY M Takoro e
npasa y Apyroro 4YenoBekKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTUBHOE YYacTue B peLleHWM MNpaKTUYecKMX 3agay (B pamMkax CeMbM, 06pa3oBaTe/bHOWA
opraHusayuun, ropoga, kpas) TeXHONOrMYeCKO U CoLManbHON HanpaB/ieHHOCTU, TPeOyoLWwmX B
TOM YuCne U PU3NYECKNX 3HAHWIA;

—WHTEpeC K NpakTU4ecKoMy 13y4eHnto NPogiecCuia, CBA3aHHbIX C PU3NKOINA;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUS:

—OpueHTauus Ha MpuUMeHeHMe (U3NYECKUX 3HaHWA [19  pelleHus 3agad B obnactu
OKpYXatoLler cpefibl, MIaHMPOBaHUA MOCTYNKOB M OLEHKN MX BO3MOXHbIX MOCNeACTBUN NS
OKpY>KatoLLeli cpegsl;

— 0CO3HaHWe rnobasbHOro Xapakrepa aKOIOrMUYeCcKX NPo6aeM 1 NyTel UX peLLeHns:;

8) aJanTanu K USMEHSIOIUMCH YCJIOBUAM COHI/IaJILHOﬁ n l'IpHpOIlHOﬁ Cpeabl:
—NOTPeBHOCTb BO B3aUMOLENCTBUN MPY BbIMOIHEHUN UCCEL0BaHWIA N MPOEKTOB (IU3NYECKON
HanpaBfeHHOCTW, OTKPbITOCTb OMbITY U 3HAHUAM APYTUX;

— MNOBbILLIEHNE YPOBHA CBOEM KOMNETEHTHOCTUN Yepes NPaKTUYECKYHo AeATeNlbHOCTb;
—NOTPeBHOCTb B (POPMUPOBAHNM HOBbLIX 3HaHWIA, B TOM Yn1Cie GOpPMYNnpoBaTh UAEN, MOHATUS,
rMnoTesbl 0 PU3NYECKNX 0OBEKTAX U ABNEHUSX;

—0CO3HaHVe AehLUMTOB COOCTBEHHbIX 3HaHWIA 1 KOMNETEHTHOCTE B 061aCTN (PUINKN;

— NNaHMpoBaHWe CBOEro pas3BUTUSA B MPUOOPETEHNM HOBbLIX (DU3NYECKNX 3HAHWIA;

—CTPEM/IEHNE aHaA/IM3MPOBaTh U BbISBNATL B3aMMOCBS3M NPUPOLbl, 06LLECTBA U 3KOHOMUKM, B
TOM 4mCrie C UCMONb30BaHNEM (PU3NYECKUX 3HAHWIA;

— OLeHKa CBOMX AeNCTBUI C YHETOM B/IUSHUA HA OKPYXKAKOLLYIO CPeAy, BO3MOXHBIX rN106a/IbHbIX
nocneacTBuiA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbTate 0CBOEHMS MporpaMMbl MO (DM3MKE HA YPOBHE OCHOBHOIO O6LUEro
obpaszoBaHMs Yy obyuvatowerocsd 6yayT CHOPMUPOBaHbI MeTampeIMeTHbIe Pe3yJbTaThl,
BK/IKOYalOLMe MO3HaBaTe/lbHble YHMBEPCA/bHblE Y4YeOHble [AeCTBUA, KOMMYHUKATUBHbIE
YHUBepCa/IbHble YYebHble AeiiCTBUSA, PErynsTUBHbIE YHUBEPCASIbHbIE YUYeOHbIE Ae/CTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NelCTBHUS

Ba3oBble JJoruueckue geiicTBUA:

BbISIBNATb W XapaKTepK30BaThb CYLLECTBEHHbIE NPU3HAKI 06LEKTOB (SBNEHMIA);



yCTaHaBNMBaTb CYLLECTBEHHbIA MPU3HaK Knaccuukaumm, OCHOBaHMS [Ans 0006LeHNs 1
CpaBHEHNS;

BbISIBNIATL 3aKOHOMEPHOCTW U MPOTMBOPEYMS B paccMaTpuBaeMblX (PakTax, AaHHbIX |
HabNOAEHNAX, OTHOCALLMXCS K (DU3NYECKUM ABIEHUAM;

BbISIBNATb NPUYMHHO-CNEACTBEHHbIE CBA3W NMPU MU3YUYeHUN (IU3NYECKUX SBMIEHUIA 1 MPOLLECCOB,
[enatb BbIBOAbI C UCNO/Mb30BaHNEM [eflyKTUBHbIX Y MHAYKTUBHbLIX YMO3aK/KOUYEHWUIA, BbIABUraTb
rMnoTesbl O B3aMMOCBA3AX (PU3NYECKNX BESTUYMH;

CaMOCTOSATENIbHO BbIOMpPaTb CNOCO6 peLleHns yyebHO m3nmueckol 3agaynm (CpaBHEHMe
HECKONbKNX BapuvaHTOB peLleHuns, Bblbop Hambonee MOAXOAALWEro C YY4ETOM CamMOCTOATE/IbHO
Bble/IleHHbIX KPUTEPWEB).

Ba3oBrble ucciaenoBareJLCcKue AeiiCTBHSA.

CMOMb30BaTb BOMPOCHI KakK MCCNeA0BaTENbCKUIA MHCTPYMEHT MO3HAHWS;

MPOBOANTL MO CaMOCTOSITE/IbHO COCTaB/IEHHOMY TM/aHy OfbIT, HECMOXHbIA  (HU3NYECKNIA
3KCMEPUMEHT, HeGOMbLLIOE UCCNeA0BaHNE (PU3NYECKOTO SBNEHNS;

OLeHMBaTb Ha MPWMEHUMOCTb W [AOCTOBEPHOCTb MH(OPMALMIO, MOMYYeHHYO B  Xofe
“ccneoBaHNs UMK 3KCMEPUMEHTA;

camoCTOsTeNIbHO  (HOPMY/IMPOBaTh 06O6LLEHUS M BbIBOAbI MO pe3y/bTaTaM MpPOBEAEHHOTO
Ha6MOAEHNS, OMbITa, UCCNEA0BAHMS;

MPOrHo3MpoBaTh BO3MOXHOE [asbHeilllee pas3BUTME (IU3NYECKMX MPOLECCOB, a TaKXxe
BbIABMIaTb NMPEANONOXEHNs 06 MX Pa3BUTUM B HOBbIX YCNOBUSX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

MPUMEHATb Pa3/inyHble MeTOAbI, UHCTPYMEHTbI 1 3anpockl Npy NMo1cke U 0T6ope MHGopMaLmMm
NN [aHHbIX C YYETOM NPeAsIoKEHHOM Y4ebHOM (h3nYeCcKom 3adaun;

aHasM3npoBaTb, CUCTEMATU3MPOBATL U UHTEPNPETUPOBATL MH(OPMALMIO Pa3INYHbIX BULOB U
(hopMm NpeAcTaBeHNS;

CaMOCTOATENIbHO  BbIOMpPaTb  ONTUMaNbHYHO  (DOPMY  NPEeACTaBfieHUs  MHopMauum v
WNIKOCTPUPOBATL peLlaeMble 3aaqn HEC/IOXKHbIMKU CXeMaMK, AnarpammamMu, UHOM rpadnkomn v
NX KOMOUHaLMAMM.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBLIC yqeﬁﬂme JaelcTBUA:

B Xofe 00CYyXAeHus y4yebHOro marepuana, pesy/nbTaTtoB nabopaTopHbIX pPaboT M MPOEKTOB
3a/laBaTb BOMPOCHI MO CYLLECTBY 06CY)XKAaemMol TeMbl W BbICKa3blBaTb WMAeW, HaLeNleHHble Ha
peLLeHe 3a4a4mn 1 Noaaep>xaHune 6naroxenaresibHOCTU 0OLLEHNS;

COMOCTaB/IATb CBOW CY)XKAEHWUS C CY)XXAEHUSMU [PYrnX Y4YaCTHUKOB [uanora, 06HapyXmBaTb
pasninyve 1 CXO0ACTBO MO3ULMIA;

BblpaXXaTb CBOK TOUKY 3PEHUSA B YCTHbIX M MUCbMEHHbIX TEKCTaX;

ny6/IMYHO MpPeAcTaBnATb pPe3ynbTaTbl BbINOAHEHHOrO (M3MYECKOro onbiTa (3KCMNepuUMeHTa,
nccnefoBaHns, NPOeKTa);

MOHMMaTb W WUCMO/Mb30BaTh MNPEUMYLLECTBA KOMaHAHOM W WHAMBUAYa/IbHOW paboTbl npw
peLLeHNN KOHKPETHOW (131YecKoi nNpobemsl;

NPUHUMATL LLeSIM COBMECTHOW [AeATeNbHOCTU, OPraHn30BbIBaTh AENCTBUS MO eé [OCTUXKEHUIO:
pacnpefensitb ponu, 06CyKaaTb MPOLECChl M pe3y/bTaTbl COBMECTHOM paboTbl, 0606LaTh
MHEHWSA HECKO/IbKUX OJEN;

BbIMO/IHATL CBOKO YaCTb PaboThbl, JOCTUras KaYeCTBEHHOMO pe3y/ibTara no CBOEMY Harnpas/ieHWHo
1 KOOPAUHMPYA CBOV AENCTBUSA C APYrIMU YieHaMy KOMaH[bl;

OLeHMBaTb KayeCTBO CBOEro BK/afa B OOLWMIA MPOAYKT MO KPUTEPUSM, CaMOCTOATE/IbHO
ChopMYyNMPOBaHHbLIM Y4aCTHUKAMV B3aUMOLENCTBUS.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

BbISIBNATb MPOGMEMbI B XKU3HEHHbIX U YYeBHbIX CUTYyaLUsX, TPeBYHLMX A8 peLleHus
(M3NYECKIX 3HAHNIA;

OPMEHTUPOBATLCA B Pa3MYHbIX MOAXOAAX MPUHATUS PeLleHUid (MHAMBUAYaNbHOE, MPUHSATUE
PELLeHVs B rpynme, NPUHSTUE PELLEHNIA rpynmnoii);

CamMOCTOATe/IbHO COCTaBASATb a/ITOPUTM PELLEHNS (hM3MYECKOIA 3aaum UK NnaHa NCCnefoBaHuNs
C YYETOM VIMEIOLMXCS PEcYpcoB W COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTMPOBaTh
npefsiaraeMble BapUaHTbl PELLIEHNIA;

[enaTb BbIGOP 1 6paTh OTBETCTBEHHOCTb 3a PELLIEHNE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

[aBaTb afieKBaTHYH OLEHKY CUTyaLymn 1 Npeanaratb NiaH eé N3MeHeHus;

0GbSACHATb NPUYMHBI JOCTUXKEHWS (HELOCTUXKEHUS) Pe3yNbTaToB AesTeNbHOCTU, AaBaTb OLEHKY
NPUOBPETEHHOMY OMbITY;

BHOCWUTb KOPPEKTMBLI B [JeSTENbHOCTL (B TOM YWCNE B X0 BbIMOSHEHUS (M3NYECKOTO
MCCNeoBaHNst UM MPOEKTa) Ha OCHOBE HOBbLIX OBCTOSTENbCTB, WM3MEHMBLUMXCS CUTYaLIWA,
YCTAHOB/IEHHbIX OLLINGOK, BO3HUKLLINX TPYAHOCTEIA;

OLiEHMBATb COOTBETCTBYME PE3Y/bTaTa LIeN U YCNOBUAM;

CTaBUTb Cebsi Ha MecTo APYroro YesioBeka B XOf€e Cropa WAU AWUCKYCCUM Ha HayuyHyH TeMmy,
MOHVMMaTb MOTVBbI, HAMEPEHWS U NOTVKY APYTOro;

MpU3HaBaTb CBOE NPaBO Ha OLUMOKY Npy peLleHnn (3YecKUX 3aaad Uan B YTBEPXKAEHUSX Ha
Hay4Hble TeMbI 11 TaKOe Xe NpaBo ApYyroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K KOHLy 06yueHVsi B 7 kiacce NPeAMETHbIE Pe3ynbTaTbl HAa 6Aa30BOM YPOBHE [O/MKHbI
OTpaXaTb CHOPMUPOBAHHOCTb Y 06YUAIOLLIMXCS YMEHUIA:

MCNONb30BaTh MOHATUSA: (DU3NYECKME N XUMUYECKUe SBIEHWUSA, HabNoAeHUe, 3KCNepuMeHT,
MOZeNb, TMnoTes3a, eaUHULbI PU3NYECKUX BEMYMH, aTOM, MOJIEKY/a, arperaTHble COCTOSHUA
BewlecTBa (TBEpPLOE, >KMAKOe, rasoobpasHOe), MexaHU4Yeckoe [ABWKeHWe (PaBHOMEPHOE,
HepaBHOMEPHOE, NPSAMONNHENHOE), TPaeKTOpWs, PaBHOAEWCTBYOWAA cuna, AedopmMauus
(ynpyras, nnactuyeckas), HeBeCOMOCTb, COOOLLAOLLMECH COCYb!;

pasnuuyatb ABneHUA  (auddysns, TensoBoe [ABMXKEHME 4YacTUL, BeLlecTBa, PaBHOMePHOe
[BVWKeHVE, HEpPaBHOMEPHOE [BWXKEHWME, WHEPLUSA, B3aMMOAENCTBME Tef, paBHOBECWE TBEPAbIX
TeN C 3aKpennéHHON OCbio BpaLLeHWs, nepedaya AaBneHWst TBEPAbIMK Tenamu, XXUAKOCTAMM 1
rasamu, atmoctepHoe [aBfieHue, MnaBaHWe Ten, NPeBpaLleHnss MeXaHW4YeCKOW 3Heprumn) no



OMUCaHMIO WX XapaKTePHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLUMX [AaHHOe
(PM3NYECKOE AB/EHME;

pacrno3HaBaTb MPOSIBMEHNE WU3YYEHHbIX (M3NYECKUX SBNEHUIA B OKPYXKAIOLLEM MUPE, B TOM
yncne U3nYeckne ABNEHMS B NPUPOLE: NMPUMEPbI ABVMXXEHUS C Pa3/IMYHbIMK CKOPOCTAMMU B
XXVMBON N HEXMBOW MpUpoAe, [LeACTBME CWUMbl TPEHUS B MPUPOAE W TEXHWKE, BAUSHME
aTMOC(epHOr0 AaBMeHNA Ha XXMBOW OpraHM3Mm, MaaBaHue pbld, pblyary B Tefe YenoBeka, npu
3TOM MNepeBOAWTL MPaKTUYECKY 3afady B Y4ebHYH0, BblAenAaTb CYLIECTBEHHble CBOWMCTBA
(Npr3HakK) n3NYECKNX SBNEHWIA;

OMuCbIBaTb M3yYeHHble CBOMCTBA TeN WU (DU3MYECKMe SBMEHWUS, WCNOMb3ys (hU3nYecKme
BeNMUYnHbI (Macca, 06bEM, MIOTHOCTb BeLLEeCTBa, BPeMs, MyTb, CKOPOCTb, CPeAHsAs CKOPOCTb,
cunia ynpyroctu, cunia TSXKeCcTW, BeC Tena, cuia TpeHus, aasnieHne (TBEPAOro Tena, XWMAKOCTH,
rasa), BbITa/IKMBaKOLLasA CU/a, MexaHuyeckas paboTa, MOLLHOCTb, MeYO CW/bl, MOMEHT CWUbl,
KO3 pULMEHT NOMNE3HOrO AENCTBUA MEXaHW3MOB, KMHETMYECKas N MOTeHUMabHas 3Heprus),
Npyv ONWCaHUW MpPaBUIbHO TPaKTOBaTb (IM3MYECKUI CMbICT WCMONb3YEMbIX BENUYUH, WX
0603Ha4YeHNa N efNHULbI PU3NYECKMUX BEIMYMH, HAXOAUTb (HOPMY/ibl, CBS3bIBAIOLLME AaHHYHO
(hU3NYECKYIO BENNYMHY C APYTUMU BeNMYMHAMK, CTPOUTL FpaduKn U3yHeHHbIX 3aBUCMMOCTEN
(PM3NYECKNX BESTUYMH;

XapaKTepn3oBaTb CBOWCTBA Ten, (PU3MYECKMe SABMIEHWA W MNPOLECChl, WCMONb3ys Mpasuia
cnoXkeHus cun (BLONb OAHOW NPAMOIA), 3aKOH MyKa, 3aKOoH lMackans, 3akoH Apxumeaa, Npasusio
paBHOBeCKS pblyara (6/10Ka), «30/10TOe MPaBUI0» MEXaHWNKM, 3aKOH COXPaHEHUSI MEXaHNYeCKOl
SHepruMu, npuv 3TOM f[aBaTb C/NOBECHYK (DOPMY/MPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTUYeCKOe BbIPaXKEHNE;

06BACHATb (DM3NYECKME SIBNEHWSA, MPOLECCbl MU CBOWCTBA Tefl, B TOM 4uUC/le U B KOHTEKCTe
CUTYaLMiA NMPaKTUKOOPVMEHTMPOBAHHOIO XapakTepa: BbISBNATb NMPUYNHHO-CIEACTBEHHbIE CBSA3MN,
CTPOUTb 0ObACHEHMEe M3 1-2 NOrMYecKMX LaroB C OMopor Ha 1-2 M3y4yeHHbIX CBOWCTBA
(PU3NYECKMNX ABMIEHWI, (DU3NYECKNX 3aKOHA W/IM 3aKOHOMEPHOCTH;

peliaTb pacyéTHble 3ajaun B 1-2 AelCTBUA, UCMOMb3YA 3aKOHbI 1 (POPMY/Ibl, CBA3bIBAtOLLME
(hM3nYecKmne BeNMUMHBI: HA OCHOBE aHain3a YC/I0BWUA 3afayn 3anmcbiBaTb KPaTKOe YCOBUE,
MOACTaBNATb (PU3NYECKNE BENNYMHBI B POPMY/Ibl N MPOBOANTL PacyéTbl, HAXOAUTL CPaBOYHbIE
[laHHble, HeobXoAMMble [N8 pelleHns 3afad, OLEeHMBaTb Pea/IMCTUYHOCTb  NOYYEeHHOM
(hM3NYECKOI BENNYNHDI;

pacrno3HasaTb MPO6/iEMbI, KOTOPble MOXHO PeLnTb NpPW MOMOLLM (DU3NYECKUX METOAO0B, B
OMucCaHUN UCCnefoBaHNA BbILENATb NPOBEPSEMOE MPeanosiokeHne (rvnoTesy), pasnmyatb U
WHTEPNPEeTMPOBaTb MOMYYEHHbIA Pe3ynbTaT, HaXOAMTb OLUMOKM B XOf4e OMbITa, AenaTb BbIBOAbI
Mo ero pesy/ibTaram;

MPOBOAUTL OMbITbl MO HabMIOAEHNIO (PU3NYECKMX ABMEHWUA WM (U3NYECKUX CBOWCTB Ten:
(hopMynMpoBaTb MPOBepPsSEMblE MPeLNONOXeHNs, CobMpaTb YCTaHOBKY W3 MNPEeAJsI0KEHHOro
060pyf0BaHMs, 3anNnCbIBaTh X0[ OMnblTa U (POPMY/IMPOBATb BbIBOLbI;

BbINONHATL MpPAMble W3MEPEHUA PacCTOAHWUA, BPeMeHM, Maccbl Tena, 00bEMa, CWUMbl U
TemrnepaTypbl C UCNOMb30BaHEM aHA/IOMOBbIX M LM(POBLIX NPMOOPOB, 3anucbiBaTb NOKa3aHUA
NPUOOPOB C YY4ETOM 33laHHOI abCOMOTHOM MOrPELLHOCTY N3MEPEHWIA;

NPOBOAUTL WUCCNEAOBaHWE 3aBUCUMMOCTUM  OAHOW  (DU3MYECKOW BEIMYMHLI 0T JpYyron ¢
MCNONb30BaHMEM MPSIMbIX U3MEPEHWI (3aBUCUMOCTU MYTW PaBHOMEPHO ABWKYLLErocs Tena ot
BPEMEHWN [ABWKEHUSA Tena, CU/bl TPEHWUs CKOMbXeHWs OT Beca Tena, KavectBa 06paboTKu
MOBEPXHOCTEW TeN M HEe3aBMCMMOCTM CUMbl TPEHUS OT NIOWAAN COMPUKOCHOBEHUS Ten, CUNbI
YrpPYyroctu oT YAJIMHEHUS NPY>KUHbI, BbITAKMBAIOLWWEA CUIbl OT 06bEMA NOrpyXXEHHOM YacTu
Tena U OT MOTHOCTU >KMAKOCTU, €€ He3aBMCMMOCTM OT MJIOTHOCTM Tena, OT r/y6uHbl, Ha
KOTOPYIO MOrPY)>XeHO Tesio, YCOBWIA NiaBaHWUsA Tes, YC/IOBUIA paBHOBECUS pblyara 1 6/10K0B),
y4yacTBOBaTb B M/IaHMPOBaHUN Y4ebHOro MCCefoBaHUA, cobupaTb YCTaHOBKY W BbIMOMHATb
M3MepeHus, crefysa NPeaNoOXeHHOMY MnaHy, (UKCMPOBaTb  pe3ynbTaTbl  MOSYHYEeHHOM
3aBUCUMOCTN (PM3NYECKMX BENNYMH B BUAE NPEAJIOKEHHbIX Tabnuy, v rpavkos, [enatb
BbIBOAbI MO pe3y/ibTaTaM UCCef0BaHNS;



MPOBOANTL KOCBEHHbIE M3MepPeHUs PU3NYECKUX BeNMYUH (MIOTHOCTbL BELLECTBa YKMAKOCTU U
TBEPAOro Tefa, Cwuia TPEHUS CKOJMIbXEHWA, [aB/fieHWe BO3[yXa, BbITAIKMBAKOLWAA CUNa,
[eCTBYHOLLAs Ha MOrPY>KEHHOE B XKMAKOCTb Te0, KOIPMPULMEHT NOME3HOr0 AENCTBUSA NPOCTbIX
MEXaHW3MOB), Crefys MPeAnOXeHHOW WMHCTPYKUMKU: NPU BbINOMHEHUN U3MEpPeHWn cobupathb
9KCMEPUMEHTA/IbHYHO YCTaHOBKY Y BbIYUCNATL 3HaYeHWE NCKOMOW BEIMUMHBI;

cobnogaTh npasmna TEXHUKM 6e30MacHoOCTM Npu paboTe ¢ nabopaTtopHbIM 000PYA0BaHMEM;
yKasblBaTb MPUHLMMNbI AeACTBUA NPUOOPOB U TEXHUYECKMX YCTPOWCTB: BeCbl, TEPMOMETP,
AVHAMOMETP, coobLatoLLmecs cocyabl, 6apoMeTp, pblyar, NOABUXXHBIA 1 HEMOABVKHBIN 60K,
HaKNOHHasA NI0CKOCTb;

XapakTepu30BaTb MPUHLUMMbLI LECTBUS U3YYeHHbIX MPUOOPOB M TEXHWUYECKUX YCTPOWCTB C
oMoport Ha uX onucaHus (B TOM uucne: MOAWMMHWUKKA, YCTPOWCTBO BOAOMNPOBOAA,
rMApaBIMYeCcKUin nNpecc, MaHOMETP, BbICOTOMEpP, MOPLUHEBOW HAcoC, apeoMeTp), MCMonb3ys
3HaHWA O CBOWCTBaX (PU3MYECKMX SABMEHUA U HeobXoAuMble (DU3NYECKME 3aKOHbl W
3aKOHOMEpPHOCTH;

MPUBOAUTL NPUMepbl (HaXO4WUTb MH(OpMaUMO O NMpuMepax) NPakTUYeCKOro MCrosib30BaHUs
(h13nYECKNX 3HAHWIA B NOBCEAHEBHON XXM3HW /15 06ecneyveHns 6e30MacHOCTY Npu 0bpaLLeHn ¢
npuobopaMn M TEXHUYECKMMU YCTPONCTBAMK, COXPaHEHWS 3[40POBbSA M COOMOLEHWUS HOPM
9K0/0rMYeCKOro NOoBeEHNSA B OKPYXKaKOLLIE cpefe;

OCYLLECTB/IATL OTOOP WMCTOYHMKOB WHMOpMauun B VIHTEpHETe B COOTBETCTBMMU C 3afaHHbIM
MOMCKOBLIM 3aMpoCOM, Ha OCHOBE WMEIOLUMXCA 3HAHWA U MYTEM CpPaBHEHUA PasIMUHbIX
MCTOYHMKOB BbIAENATb MH(OPMaLMo, KoTopas SBASETCA MPOTUBOPEUMBOA WM MOXET ObiTb
HeJ0CTOBEPHONA;

MCNONb30BaTb MNPW  BbIMOMHEHUM  Y4eOHbIX 3afaHuil  Hay4dHO-MOMYNAPHYK  NMTepaTypy
(PM3NYECKOTrO COAepXKaHUs, CrpaBOYHble MaTepuasnbl, pecypcbl ceTu VIHTepHeT, BageThb
npuémamy KOHCMEeKTMPOBaHWS TEKCTa, Npeobpa3oBaHUS WHGOPMaUuMM 13 OLHOM 3HAKOBOM
CUCTEMbI B IPYTYHO;

co3faBaTb COOCTBEHHble KpaTKuMe MUCbMEHHbIE U YCTHble COO0OLleHWA Ha OcHoBe 2-3
MCTOYHMKOB MH(OpMaLun (PU3NYECKOTO COZepXKaHusi, B TOM yucne ny6nnyHo fenaTb KpaTkue
COOOLLEHNA O pesynbTaTtaXx MPOEKTOB WAN Yy4ebHbIX WUCCNeAoBaHWA, MPU 3TOM PamoTHO
MCNONb30BaTh M3YYEHHbIN MOHATUIHBIA annapat Kypca (oM3nKKW, COMPOBOXAATb BbICTYMN/IEHNE
npeseHTaLmen;

MpW BbINOIHEHUN YYebHbIX NMPOEKTOB N UCCNef0BaHNIA pacnpefensiTb 0653aHHOCTU B rpynne B
COOTBETCTBMM C MOCTaBNEHHbIMW 3ada4yaMi, CNeauTb 3a BbINOJHEHWEM MaHa [AenCTBUNA,
aflekBaTHO OLleHMBATb COOCTBEHHbIM BKMah B  [AeATeNbHOCTb  TPYMnbl, BbICTpauBaTh
KOMMYHWKaTMBHOE B3aMOAECTBIE, YUNTbIBAs MHEHVE OKPYXKAHOLLMX.

K KOHLYy 06yuYeHUs B 8 kiacce NPeAMETHbIE Pe3y/bTaTbl Ha 6a30BOM YPOBHE [IO/KHbI
OTpaxaTb CHOPMUPOBAHHOCTD Y 06YYAOLLIMXCS YMEHNIA:

MCNONb30BaTh MOHATUA: Macca U pasmepbl MOMEKY/, TEMI0BOE ABWKEHNE aTOMOB U MOJEKY,
arperatHble COCTOSIHASA BELLUECTBa, KPUCTaNIMYECKME W amMOpP(HbIE Tena, HaCbILEHHbIA W
HEHACbILWEHHbIA Nap, BNAXHOCTb BO3A4yxXa, TemrepaTtypa, BHYTPEHHSAS 3Heprus, TeroBou
ABUraTeslb, 3/1EMEHTAPHbIN 3MEKTPUYECKNIA 3apsf, 9NMeKTPUYECKOe Mone, MPOBOAHUKA 1
AM3NEKTPUKM, MOCTOAHHBIN 3M1IEKTPUYECKMNIA TOK, MarHUTHOE Mofe;

pasnuyatb ABfeHNsA (TEns0BOe paclUMpeHre U CxaTtue, Ternsonepesaya, TeMNJ0BOe PaBHOBECUE,
CMauvBaHue, KanwnispHble SIBNEHWUSA, UCMapeHne, KOHAEHCaUWs, MnaBneHve, Kpuctaanmsaums
(oTBepaeBaHMe), KuneHwe, Tennorepegada (TennonpPoOBOAHOCTb, KOHBEKUMA, W3/yYeHue),
aNeKTpu3auns Ten, B3aVMOLENCTBUE 3apsA0B, AeWCTBUA 3NeKTPUYECKOro TOKa, KOPOTKOe
3aMblKaHue, B3aMMOAENCTBE MarHUTOB, AENCTBME MarHWTHOrO Noas Ha NPOBOAHMK C TOKOM,



3N1eKTPOMarHUTHas MHAYKLMA) N0 OMUCAHWUIO X XapaKTepHbIX CBOMCTB WU Ha OCHOBE OMbITOB,
[EMOHCTPUPYIOLMX aHHOEe (PU3NYECKOE ABJEHNE;

pacno3HaBaTb MNPOSB/IEHNE W3YHYEeHHbIX (PU3NYECKUX SBMIEHWIA B OKpPYXalollem Mupe, B TOM
yuncrne U3nYecKmne ABNeHUs B NMPUPOLE: NOBEPXHOCTHOE HATSXKEHME U KanWUISpHbIE SBEHUA B
npupoae, KpucTansbl B npupoge, usnydedve ConHua, 3amep3aHne BoLOEMOB, MOPCKME 6pu3bl,
06pa3oBaHMe pochbl, TyMaHa, Hes, CHera, 3/1leKTPUYecKre ABIEHNS B aTMOC(EPE, 3N1EKTPUYECTBO
XVBbIX OpPraHW3MoB, MarHUTHOe nosie 3emnun, Apeid NOMKCOB, PO/Sib MarHUTHOIO MNoNs Ans
XW3HW Ha 3emsie, NOMAPHOe CUAHME, NMPU 3TOM NepPeBOAWTL MPaKTUYECKYHO 334avy B YUYebHYH,
BblAeNATb CYLLeCTBEHHbIEe CBONCTBA (MPU3HAKM) (hU3NYECKNX ABMIEHWIA;

ONuCbIBaTb M3y4YeHHble CBOWCTBA Tell U (DU3MYECKME SBNEHWS, UCNOMb3ys (PuU3nyeckue
BE/IMYNHBI (TEMMepaTypa, BHYTPEHHAS 3HEPTUA, KONMYECTBO TENIOTHI, YAebHAsA TeMI10EMKOCTb
BeLLeCTBa, YfAeNbHas TennoTa MaBfeHus, YyheflbHasa Tennota napoobpasoBaHus, YAenbHas
TenjoTa CropaHus TOMAWMBA, KO3(M(ULMEHT MONE3HOro [eiCTBUS TEMnIoBOM  MalUuWHbI,
OTHOCWUTENbHAsA BMIAXHOCTb BO34yXa, I3MEKTPUYECKUI 3apsfd, Cuna TOKa, 3MeKTPUYecKoe
HanpsXeHue, COMPOTWUBNEHME NPOBOAHWKA, YAeNbHOe COMpPOTMB/IEHWE BellecTBa, pabota u
MOLLHOCTb 3/1EKTPUYECKOr0 TOKa), MpY OMMcaHUM NpaBUIbHO TPaKTOBaTb (PU3NYECKNIA CMbICH
MCNOb3YeMbIX BE/IMYUH, 0603HAYEHUA U eAUHULBI PU3NYECKUX BENNYMH, HAXOLUTL (DOPMY/IbI,
CBA3bIBAOLLME [AHHYK (DU3NYECKYH BEIMYMHY C APYrMW BeNMYMHaAMWU, CTPOUTL Fpaduku
M3yYeHHbIX 3aBUCUMOCTeN PU3NYECKNX BEIUYMH;

XapaKTepn3oBaTb CBOWCTBA Tes, (PU3MYECKMe SBNEHUS U MPOLECChbl, MCMONb3Yys OCHOBHbIE
MONIOXXEHNS MONEKYNAPHO-KMHETUYECKO TEOPUMN CTPOEHWA BELLECTBA, MPUHLMN CYnepno3numm
nosiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsafa, 3akoH Oma A/ yyacTka Lenu,
3akoH [bxoynsa—JleHua, 3aKOH COXPaHeHWs 3Hepruu, nNpu 3TOM [aBaTb C/IOBECHYIO
(hOpMY/IMPOBKY 3aKOHa Y 3amnmncbiBaTh €ro MaTeMaTUYeCKOe BbIPXKEHNE;

00BACHATL (h3MYECKMe NPOLLECChl M CBOWCTBA Ten, B TOM YUC/e U B KOHTEKCTE CUTYyauuid
NPaKTVKOOPMEHTMPOBAHHOIO XapakTepa: BbIABAATb MPUYUHHOCNEACTBEHHbIE CBA3M, CTPOUTb
06BbACHEHME M3 1-2 NOMMYECKMX LLAroB C OMopoi Ha 1-2 M3y4YeHHbIX CBOMCTBA (PU3NYECKMX
ABNEHWUI, (IN3NYECKMX 3aKOHOB NN 3aKOHOMEPHOCTEN;

pellaTb pacyéTHble 3aaun B 2—3 [elCTBMSA, MUCMONb3Ys 3aKOHbI U (hOPMY/ibl, CBA3bIBatOLLME
(bM3nYecKmne BeNMUMHBI: HA OCHOBE aHa/n3a YC/I0BMUA 3afayM 3anmcbiBaTb KPaTKOe YCOBUE,
BbISBNATb HELOCTaTOK [JaHHbIX A1 pelleHns 3afayun, BblOMpaTb 3aKOHbl W (OpMYbl,
HeobXo4MMble [/19 €€ peLleHUs, NMPOBOAWUTL PacyéTbl WM CpaBHMBATL MOJlYYEHHOE 3HAYeHue
(h131YECKOM BENMUMHBI C U3BECTHBIMU aHHbIMU;

pacrno3HaeaTb MNPO6/EMbI, KOTOPblE MOXHO PeLnTb Mpu NOMOLM (PU3NYECKUX METOZOB,
MCNONb3ys ONUCaHWe WCCMef0BaHWs, BblAENATb MPOBEPAEMOE MPEANOoNIoXeHWe, OLeHMBaTb
NpaBWIbHOCTL MOPSAKa NPOBeAEeHUS UCCNef0BaHWs, feNaTb BbIBOAbI;

MPOBOAWTL OMbITbl MO HaGMOLEHUIO (DU3NYECKUX SBMEHWUA WM (U3UYECKUX CBOUCTB Ten
(kanunnspHble ABMEHWS, 3aBUCUMOCTb [aBfeHMsi BO3fdyxa OT ero 00béma, Temmepatypbl,
CKOPOCTW MpoLecca OCTbIBAHUA W HArpeBaHWs MNpU W3yY4eHUW OT LBeTa W3Ny4aroLlel
(nornowaroLei) MOBEPXHOCTW, CKOPOCTb WCMAapeHWUs BOAbl OT TemMepaTypbl XUAKOCTU U
nnowann eé rnoBepxXHOCTW, 3NEeKTpU3aLusa Ten U B3aUMOAENCTBUE 3NIEKTPUYECKUX 3apafoB,
B3aVMO/ENCTBME MOCTOSAHHBIX MarHUTOB, BU3yasM3auusa MarHUTHBIX M0/Ie MOCTOSHHbIX
MarHuToB, AEWCTBMA MarHUTHOrO MONS Ha MPOBOAHUK C TOKOM, CBOWCTBA 3/1IEKTPOMarHuTa,
CBOWCTBa  3/IeKTpoABMrateNii  MOCTOSHHOrO  TOKa):  (hOpMy/MpoBaTb  MPOBEPSEMble
MPesnonoXeHns, cobupatb YCTAHOBKY M3 MPensIoKeHHOro 060pyLOBaHUSA, OMUCbIBATL XOf
onbITa ¥ (hOPMYNNPOBaTH BbIBOABI;

BbIMO/IHATL MPAMbIE M3MePeHUs TemnepaTypbl, OTHOCUTENIbHOM BNXHOCTM BO34yXa, CU/bI TOKa,
HanpsXKeHUs C MCMOMb30BaHWEM aHa/IOrOBbIX MPUOGOPOB U AATYMKOB (DU3NYECKUX BETNYUH,
CpaBHMBaTb pe3y/bTaTbl U3MEPEHWI C YYETOM 3aaHHON abCONMKOTHOM MOrPeLLHOCTH;

NMPOBOAUTL  UCCNeAOBaHWE 3aBUCUMOCTM  OAHOW  (DU3NYECKOW BENMUYMHBI OT [APYroh C
MCMOMb30BaHVEM MPAMbIX WU3MepeHWi (3aBUCUMOCTb COMPOTMB/IEHNUS MPOBOAHMKA OT €ro
[JIMHBI, M0LWAAM NONepeyHOro CeYeHUs M yAebHOro CONpPOTMB/IEHUSA BELLECTBA MPOBOLHMKA,



CUNbl TOKa, WAYLLEro 4epe3 MNPOBOAHWK, OT HanpsHKeHMs Ha NPOBOAHMKE, WCCMefoBaHue
nocnefoBaTeNlbHOrO U MapaifeflbHOro  COeAMHEHWIA  MPOBOAHMKOB):  N/IAHMPOBATH
nccnefoBaHme, cobmpaTb YCTaHOBKY U BbINOMHATL U3MEPEHUs, Criefys NPeoXKeHHOMY NaHy,
(hnKcmpoBaTb pesynbTaTbl MOMYYEHHON 3aBUCUMOCTU B BuAe Tabnuy, U rpagunkos, fenatb
BbIBOAbI MO pe3y/ibTataM UCCnefoBaHus;

MPOBOANTL KOCBEHHbIE M3MepPeHUs (U3NYeCKNX BennUnH (yaenbHas Tena0EMKOCTb BELLECTBa,
CONPOTMB/IEHNE MPOBOAHMKA, paboTa M MOLLHOCTb 3/1EeKTPUYECKOro TOKa): M1aHMpOoBaTh
M3MepeHns, cobmpaTb 3KCNEPUMEHTaIbHYHO YCTaHOBKY, Cefys NPeasioXXeHHON UHCTPYKLMK, 1
BbIUYMC/IATH 3HAYEHWE BENINUMHDI;

cobnofath npasuia TeXHUKM 6e30nMacHOCTU Npu paboTe ¢ n1abopaTtopHbIM 060PYL0BaHNEM;
XapaKTepn3oBaTb MPUHUMMNbI AENCTBUSA M3YYeHHbIX MPUOGOPOB M TEXHUYECKUX YCTPOWCTB C
Onopoil Ha ux onucaHus (B TOM 4uCne: cuCTeMa OTOM/EHUS AOMOB, FMIPOMETP, MapoBas
TypOuHa, amnepmeTp, BOSIbTMETP, CUETUMK 3MEKTPUYECKOM 3HEPruu, 3M1eKTPOOCBETUTE/bHbIE
npuoopbl, HarpeBaTefibHble 371eKTPONPUO0pLl (MPUMEPDI), 3MEKTPUYECKME MPesoXpaHnTenu,
3NIeKTPOMarHuT, 3M1eKTpoaBuUraTesib MOCTOSHHOrO TOKa), WMCMOMb3ys 3HaHWS O CBOMCTBaX
(hU3NYECKNX ABNEHUIA N HEOOXO4UMbIE (PU3NYECKIME 3aKOHOMEPHOCTMW;

pacrno3HaBaTb MPOCTble TEXHWYECKME YCTPOMCTBA M M3MEpPUTENbHbIE MPUOOPbLI MO CXeMaM M
CXeMaTUYHbIM pPUCYHKaM  (KWAKOCTHbIA TepMOMETpP, TEpMOC, MNCUXPOMETP, TUTPOMETP,
ABUraTesib BHYTPEHHEr0 CropaHus, 3NeKTPOCKON, PeocTar), COCTaBNATb CXEMbl 3/IEKTPUYECKMNX
Lenei ¢ nocnefoBaTe/ibHbIM U Napasie/ibHbIM COeAUHEHMEM 3/1EMEHTOB, pa3nMyas YC/OBHble
0603Ha4YeHNSA 3NEMEHTOB 3/IEKTPUYECKNX LIENEN;

NpMBOAUTL NpUMepbl (HaXoAUTb UHOPMALMIO O Npumepax) NPaKTUYECKOro MCMo/b30BaHMWS
(hM3NYECKNX 3HAHWI B NOBCELHEBHO XMN3HM ANs obecrneyeHns 6e30nacHOCTI Mpy 06paLLeHNN C
npuoopamMmn ¥ TEXHUYECKMMW YCTPONCTBaMM, COXPaHEHMSt 340pOBbA W COOMOAEHUS HOPM
3K0MOrMYecKOro NoBeAEHNS B OKPYXKaKOLLIEN cpefe;

OCYLLECTBNATL MOMCK WHGOPMaLMM  (DU3NYECKOTO CoAepXaHusa B IHTepHeTe, Ha OCHOBe
UMEIOLMXCH  3HAHUA U NyTEM CPaBHEHWUS  AOMNONHUTENbHLIX WUCTOYHMKOB  BblAENATb
MH(opMaumio, KoTopas ABNSeTCA NPOTUBOPEUNBO UM MOXET ObITb HELOCTOBEPHON;
MCNONb30BaTb MPW  BbIMOMHEHUM  Y4YEOHbIX 3afaHWii  Hay4HO-MOMYNAPHYK  NMTepaTypy
(h13NYECKOr0 COAepXXaHWs, CrnpaBOYHblE MaTepuanbl, pecypcbl ceTu IHTepHeT, BnafeTb
nNpuémamy KOHCMEKTMPOBaHWS TEKCTa, Npeobpa3oBaHUs WHGOPMaLuUM 13 OAHOM 3HAKOBOM
CUCTEMbI B APYTYIO;

c03[aBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHble CO00LeHns, 0606Las nHpopmaumnio
13 HECKONbKNX MCTOYHWMKOB (DU3NYECKOr0 COAepyKaHWs, B TOM Yucie Ny6nnyHo npeacTaBasTh
pesynbTaTbl MPOEKTHOM WAM  WUCCNeA0BaTENIbCKON  [eATENIbHOCTU, MpWM  3TOM [PaMOTHO
CNONMb30BaTb M3YYEHHbIN MOHATUIHBIA annapaT Kypca (m3nKK, COMPOBOXAATb BbICTYMNNEHME
npeseHTaLmen;

NPV BbINO/HEHWN YYeOHbIX MPOEKTOB M UCCNeA0BaHWI (13MYECKUX NPOLLECCOB pacrnpeaensThb
06513aHHOCTI B rpynne B COOTBETCTBUM C NOCTaB/EHHbIMU 33fa4aMn, CNeanTb 3a BbIMOTHEHWEM
MnaHa [JeNCTBMIA M KOPPEKTMpOBaTb €ro, afekBaTHO OLUeHMBaTb COOCTBEHHbLIN BKMag B
[eATeNbHOCTb  TPYMMbl, BbICTpavBaTb  KOMMYHWKAaTMBHOE  B3aMMOLENCTBME,  NPOABSS
rOTOBHOCTb paspeLlaTb KOH(INKTbI.

K KOHUYy 06y4eHus B 9 kJiacce NpeiMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [AO0/KHbI
oTpaXkaTb CHOPMUPOBAHHOCTb Y 0OYYALOLLMXCA YMEHWIA:

CMOMb30BaTh MOHATUA: CUCTEMA OTCUYETA, MaTEPUabHAs TOUKa, TPAEKTOPUS, OTHOCUTENIbHOCTb
MEXaHW4YeCcKoro  [BWKeHus,  dedopmaums  (ynpyras, nnacTuyeckas),  TPeHue,
LleHTPOCTPEMUTENIbHOE YCKOPEHUE, HEBECOMOCTb W MEeperpyskil, LEHTP TSHXKECTW, abCcooTHO



TBEPAOE TN, LEHTP TAXKECTU TBEPAOro Te/a, paBHOBECUE, MEXaHUYeCKMe KONebaHus U BOJHBI,
3BYK, MH(Pa3BYK W yNbTPas3ByK, 3/1EKTPOMArHUTHbIE BOJHbI, LUKaIa 3/1eKTPOMarHUTHbIX BOJIH,
cBeT, 6/IM30PYKOCTb U Aa/IbHO30PKOCTb, CMEKTPbI UCMYCKaHWA W MOrnoweHns, anbha, beta- 1
raMMa-u3nyyeHus, U30TomMbl, S4epHast SHEPreTUKa;

pasinyatb  SBMeHUs  (paBHOMEPHOE W HepaBHOMEPHOe  MNPAMO/MHENHOE  [ABMXKEHME,
PaBHOYCKOpPEHHOE MpPAMO/IMHEiHOe [BWKeHWe, CBOOGOAHOE MajeHWe Tes, paBHOMEPHOE
[BWKEHVE MO OKPY>XXHOCTU, B3aVMOfEWCTBUE Tes, peakTMBHOE [ABWKeHWe, KonebaTesibHOe
[BVXeHMe (3aTyxalolme W BbIHY)XAEHHble KoniebaHMs), Pe3oHaHC, BOJIHOBOE [BWKEHMe,
OTPaXXeHME 3BYKa, NPAMO/IMHENHOe pacnpoCTpaHeHWe, OTPaXEeHWe W MpefioMIeHNe CBeTa,
MONHOe BHYTPEHHee OTPaXeHWe CBeTa, pas3fioXKeHWe 6enoro cBeTa B CMEKTP W CNOXEHWE
CMEKTPa/IbHbIX LBETOB, AWCMEPCUs CBeTa, eCTeCTBEHHas pPafM0aKTUBHOCTb, BO3HWKHOBEHME
NIMHEYaTOro CcrekTpa WU3fydeHns) Mo OMUCaHUK0 WUX XapaKTepHbIX CBOWCTB M Ha OCHOBe
OMbITOB, AEMOHCTPUPYHOLLMX AaHHOE (PU3NYECKOE SB/IEHNE,;

pacnosHaBaTb NPOSB/EHNE W3YYEHHbIX (PU3NYECKMX SIBIEHWUIA B OKpYXatollem mupe (B TOM
yncne QUanYeckre ABMIEHNUS B NPUPOLE: MPUAMBbLI U OT/IMBbLI, ABMXXEHWe nnaHeT CONHEYHOW
CUCTEMbI, PEaKTVBHOE [BWKEHWE XXMBbIX OPraHuW3MOB, BOCMPUSATME 3BYKOB >KUBOTHbLIMM,
3eMNIETPSICEHME, CEMCMUYECKME BOSHbI, LlyHaMW, 3XO, LBeTa Te/, OMTUYECKMe SBMEHUS B
npupoge, 6uonornyeckoe AenNCTBME BUAMMOrO, YNbTPa(UONETOBOrO W PEHTFEHOBCKOrO
M3MTyYEHNN, €eCTeCTBEHHbI pPafMOaKTUBHBIA (POH, KOCMWUYECKME Ny4uu, pPagmoakTUBHOE
N3Ny4eHVe MPUPOLHLIX MWHEPaIoB, AENCTBME PaAMOAKTUBHLIX W3MYYEHUA Ha OpraHusm
4esioBeKa), NPU 3TOM NepPeBOANTL NPaKTUYECKYIO 3adady B YUYeOHYH0, BbIAENATb CYLLECTBEHHbIE
CBOWCTBA (MPU3HaKN) (IU3NUECKUX ABNEHNIA;

OMuCbIBaTb M3YYeHHble CBOMCTBA TeN WU (DU3MYECKMe SBNEHWUS, WCNOb3ys (hr3nyecKme
BE/IMUMHBI (CPEAHSAS Y MITHOBEHHAs CKOPOCTb Tefia MpY HePaBHOMEPHOM [BUXKEHUN, YCKOPEHNE,
nepemMelleHre, NyTb, YrnoBas CKOPOCTb, CWAa TPEHWs, Cuna YMnpyroctu, cuia TSHKECTH,
YCKOpeHMe CBOGOLHOrO MafeHus, BeC Tena, UMMybC Tena, MMMYAbC CUfbl, MeXaHuyeckas
paboTa M MOLLHOCTb, MOTEHUMaNbHAsA 3Heprus Tena, NOAHATOrO Haj MOBEPXHOCTbIO 3eM/IM,
NOTEHLMaNbHAsA 3HEPTUA CKATOM MPYXMHbI, KUHETUYECKass 3Heprus, MofiHasg MexaHn4eckas
3HEprusa, nepuog M Yactota KonebaHWi, AfMHA BOSMHbI, TPOMKOCTb 3BYyKa W BbICOTa TOHa,
CKOPOCTb CBeTa, MoKaszaTeNlb MpPenoMeHns cpedbl), Npy OMNMCaHUW MpPaBWIbHO TPaKTOBaTb
(hM3NYECKUNIA CMbIC/T UCMONb3YEMbIX BEMNYMH, 0603HAYEHMSI N eAVHULIbI (DU3NYECKNX BENNYUMH,
HaXo4UTb (hOPMY/bl, CBA3bIBAOLLME JAHHYH (U3MYECKYHD BENUUMHY C APYTUMU BENUYMHAMM,
CTPOMTb FpadIrKm N3yUYeHHbIX 3aBUCUMOCTEN (HU3NYECKNX BETNYUH;

XapakTepn3oBaTb CBOMCTBA Tef, (U3MYECKMe SBMEHWUS W NPOLECChl, WCMOMb3ys 3aKOH
COXPaHEHUS 3HEPrUN, 3aKOH BCEMUPHONO TAFOTEHMS, MPUHLUMN CYNeprno3nuumMm Ccui, NpUHLMN
OTHocuTenbHoCTM lanunes, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHWs WMMYbCa, 3aKOHb
OTPaXXEHMS U NPEIOM/IEHNS CBETa, 3aKOHblI COXPaHeHWs 3apsA0BOr0 M MaccoBOro YmMcen npu
AAEPHbIX peakumsx, Mpu 3TOM [aBaTb CMOBECHYH (HOPMY/MPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTNYeCKOe BbIPaXKEHNE;

00BACHATL (hM3MYeCKMe NPOLECChl M CBOMCTBA Ten, B TOM YMUCE U B KOHTEKCTE CUTyauuii
NPaKTVKOOPMEHTMPOBAHHOIO XapaKTepa: BbISBNATb MPUUYMHHO-CNEACTBEHHbIE CBS3W, CTPOUTb
00bSACHEHNE M3 2—3 NIOMMYECKMX LLAroB C OMOPOi Ha 2—3 M3YYeHHbIX CBOMCTBA (PU3NYECKMX
ABNEHWUI, (IN3NYECKMX 3aKOHOB NN 3aKOHOMEPHOCTENA;

pelaTb pacyéTHble 3a4aum (OMMparoLMecs Ha cucTemMy U3 2—3 ypaBHEHWIA), CMO/b3YS 3aKOHbI
M (hopMmynbl, CBA3bIBalOLWME (M3NYECKME BENMUMHBI: Ha OCHOBE aHanM3a YCNOBMSI 3afaun
3anncbiBaTb KPaTKOe YC/0BWE, BbISBSTb HEAOCTAOLIME UM U3ObITOYHbIE AaHHbIE, BblOMpaThb
3aKOHbl W (DOpMy/bl, HEobXoauMble [ANA PELUeHNs, MNPOBOAMTb PacyéTbl W OLEHMBATb
Pea/INCTUYHOCTb MOMYYEHHOMO 3HAYEHNS (IU3NYECKON BENINUMHBI;

pacno3HaBaTb MNPO6/EMbl, KOTOPble MOXHO PEWnTb MpYU MOMOLM (IU3NYECKMX METOZOB,
MCNONMb3ys ONUCaHWe WCCNefoBaHWs, Bbl4eNATb MPOBEPSEMOE MPeAroNoXKeHNe, OLEHUBATb
NpPaBWNbHOCTL MOPSAKA MPOBEeAEHNS WCCNeAoBaHWs, AenaTb BbIBOAbI, WMHTEPNPEeTMpOBaThb
pe3ynbTaTbl HAGMOAEHNIA U OMbITOB,;



MPOBOAWTL OMbITbl MO HabMOLEHUIO (DU3NYECKUX SABMEHWUA WM (DU3NYECKMX CBOWCTB Ten
(M3yyeHre BTOPOro 3akOHa HbHOTOHA, 3aKOHa COXPaHEeHWA 3Hepruu, 3aBUCUMOCTbL Mepuosa
KonebaHWi NpYy>XMHHOro MasiTHKa OT MacChbl rpy3a 1 XECTKOCTU NPYXXMHbI U HE3aBUCUMOCTb OT
amnanTyLbl MasibIX KonebaHuii, NpsMOIMHEHOE pacnpoCcTpaHeHye CBeTa, pasfioXKeHne 6enoro
CBeTa B CMeKTp, U3yyeHre CBOMCTB M300paXXeHNs B MIOCKOM 3epKasie U CBOMCTB M300paxeHNs
npegmMeTa B COGMparoLLein NMH3e, HabMOAEHVE CMIOLWHbIX U IMHEAYaTbIX CNEKTPOB MU3yYeHus):
CaMOCTOATE/IbHO CoBMpaTh YCTaHOBKY M3 M30bITOMHOro Habopa 060pyL0BaHUSA, ONUCLIBATL XOf
OMbITa U ero pesynbTatbl, POPMYINPOBATL BbIBOAbI;

MPOBOAUTL MPWY HEOOXOAMMOCTM CEpU0 MPAMbIX WU3MEPEHWI, Onpesenss cpefHee 3HaYeHue
n3mepsieMoli BennuMHbl (POKYCHOE PacCTOosiHME COBGUpatoLLEeil TMH3LI), 060CHOBbLIBATL BbIOOP
cnocoba nsmepeHunsi (M3MepuTeIbHOro NPUGopPa);

MPOBOAWTL UCCMefOBaHMEe 3aBUCUMOCTEN (DM3NYECKMX BENUYMH C WCMOMb30BaHVEM MPSIMbIX
M3MepPeHUn (3aBUCUMOCTb NMYTU OT BPEMEHU MpY PaBHOYCKOPEHHOM [BWKeHUWN 6e3 HayaslbHOM
CKOpPOCTU, Neprofa KonebaHnin MaTeMaTUyecKoro MasTHUKa OT 4JIMHbI HUTK, 3aBUCMMOCTI yria
OTPaXeHWs CBeTa OT Yrna nafeHus W yrna fpenomaeHns OT yrnia nafeHus): nnaHnupoBatb
nccnefoBaHme, CamoCcToATeNIbHO CObMpaTb YCTaHOBKY, (MKCUMPOBaTb pe3ynbTaTbl NOMyYeHHOM
3aBMCMMOCTU  (PU3NYECKUX BeNMYMH B Bue Tabnuy W rpaukoB, fenaTb BbIBOAbI MO
pesynbTaTaM UCCNef0BaHNS;

MPOBOANTL KOCBEHHbIE U3MEPEHUS (IN3NYECKUX BEIMUNH (CPeSHAA CKOPOCTb U YCKOPeHUe Tena
NPy pPaBHOYCKOPEHHOM [BMXXEHWUW, YCKOPEeHWEe CBOOOLHOrO nafeHus, ECTKOCTb MPYXMHbI,
KO3((ULMEHT TPEHUA CKOMbXKEHUSA, MexaHWyeckas paboTa M MOLLHOCTb, YacTtoTa W Mepuoj
KonebaHWin MaTemMaTM4yecKoro M MPY>KMHHOTO MasTHWKOB, OMTUYecKas cuia cobuparoLlen
NINH3bl, PafMOaKTMBHBIA (DOH): MNNaHMPOBaTb W3MepPeHUs, CcobupaTtb 3KCMNepUMEeHTabHYIO
YCTaHOBKY W BbINO/HATb U3MEPEHUS, CNeays NPesioKeHHON MHCTPYKLUMW, BbIYUCIATD 3HaYeHWEe
BE/IMUYMHBI U aHa/JIM3UPOBaTh MOJTyYeHHbIe pe3y/bTaTbl C YYETOM 3ajaHHOW MOrpPeLuHOCTU
N3MepPeHNI;

cobsntofath rnpaswmia TEXHWKM 6e30MacHoOCTM npu paboTe ¢ nabopaTtopHbIM 000PYA0BaHMEM;
pasfinyatb OCHOBHbIE MPU3HAKN U3YYeHHbIX (U3NYECKUX MOAEeNel: MaTepuasibHas TOuKa,
abCconoTHO TBEPLOE TeNo, TOYEUHbIN UCTOYHWUK CBETA, NyY, TOHKasA JIMH3a, NiaHeTapHas MOLeNb
aToma, HyK/I0HHast MoZe/lb aTOMHOT0 S4pa;

XapakTepu3oBaTb MPUHLMMbLI LEACTBUS WU3YYEHHbIX NPUOOPOB M TEXHWUYECKWUX YCTPOWCTB C
OrMopor Ha ux onucaHus (B TOM 4ucne: CNUAOMETP, AaTUMKM TMOSIOXEHUSA, PACcCTOAHUA W
YCKOPEHUs, pakeTa, 9XON0T, O4YKM, Mepuckor, GoToannapar, ONTUYECKMe CBETOBOAbI,
CMEKTPOCKON, [03UMETP, kKamepa BunbCoHa), UCMONb3Yys 3HAHUA O CBOMCTBaX (M3NYECKUX
AB/IEHUI 1 HEO6XO0AVMbIe (PU3NYECKMe 3aKOHOMEPHOCTH;

MCNONb30BaTb CXEMbl W CXeMaTW4Hble PUCYHKM W3YUYEHHbIX TEXHUYECKUX YCTPOMUCTB,
N3MEPUTESIbHBIX  NPUOOPOB U TEXHONOrMYECKUX MPOLECCOB  MNPU  pelleHun  yyebHo-
NPaKTUYeCKMX 3afady, ONTUYeCKMe CXeMbl AJ1 MOCTPOEHUS N300paXKEHMI B MIOCKOM 3epKasie v
cobuparoLelt NMH3e;

NPUBOAUTL NPUMePbI (HAXOAMTb MH(OPMaLUio 0 npuMmepax) NpPakTUYecKOro MCnosb30BaHUs
(hM3NYECKNX 3HAHMI B NOBCEAHEBHO XXMN3HM ANs obecrneyeHns 6e30nacHOCTI Npy 06paLLEHNN C
npnébopaMn ¥ TEXHUYECKMMWU YCTPOMCTBaMW, COXPaHEHWS 340p0BbA U COBMOAEHUS HOPM
9KO/I0MMYeCKOro MNoBeAEHNS B OKPYXatoLLe cpese;

OCYLLECTB/IATL NMOUCK MH(OPMaLMM (DU3NYECKOrO CofepkaHna B IHTEpHETe, CaMOCTOATE/IbHO
(hopMy/nIMpys MOMCKOBbLIA 3arpoc, HaxOo4UTb MYTW OnpefeNieHns LOCTOBEPHOCTU MONYyYEHHOM
WHOPMaLMN HA OCHOBE UMEIOLLIMXCA 3HAHWI 1 AOMNONHUTENbHBIX UCTOYHMKOB;

MCNOMb30BaTh MPWU  BbLIMOIHEHUM  Y4YeBHbIX 3afaHuii  Hay4YHO-NONYNSPHYK  NUTepatypy
(PM3MYECKOr0 COAepXKaHus, CrpaBOYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT, BnageThb
nprémammn KOHCMEKTUPOBAHUA TeKCTa, MNpeobpa3oBaHWs WMHGOpMaLMM U3 OLHON 3HAKOBOM
CUCTEMbI B IPYTYHO;

co3JaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHMS HA OCHOBE WH(opMauMn u3
HECKONbKNUX WCTOYHWKOB (PM3NYECKOro cofepykaHusi, My6/MyHO MpeacTaBnATb pe3ynbTarhl



MPOEKTHON WM  WUCCNeA0BaTeIbCKOA  AeATeNlbHOCTU, MpPW 3TOM PamMOTHO MCMO/b30BaTh
M3yYeHHbIN NOHATUIHBIA annapaT 1U3y4yaemMoro pasgena (YU3nKn 1 ConpoBOXAATb BbICTYMN/IEHME
npeseHTaumen ¢ y46TOM 0CO6EHHOCTEN ayAMTOPUM CBEPCTHUNKOB.

IMNOACHUTEJIBHASA 3AIINCKA

Mporpamma No (m3MKe Ha YPOBHEe OCHOBHOIO 06Llero o6pa3oBaHMs COCTaBfieHa Ha
OCHOBe MONOXEHWI N TPebOBaHMIA K pe3y/ibTaTaM OCBOEHMSi Ha 6a30BOM YpPOBHE OCHOBHOM
obpasoBate/ibHOM nporpammbl, MpeactaBneHHblX B ®PrOC OO0, a TakKke € Y4YETOM
(befepanbHOM paboyelt Mporpammbl BOCMUTaHMS M KoHuenuuu npenofasBaHUs Yy4e6GHOroO
npeamMeTa «Pusnka».

CofepxaHve nporpaMMbl MO (hU3MKe HarpaefleHO Ha (POPMUPOBAHWE €eCTECTBEHHO-
Hay4YHOW rPaMOTHOCTU O6YYaOLLMXCA N OpraHu3aumio U3ydeHus (U3NKN Ha AesTeNlbHOCTHOM
OocHOBe. B nporpamme no (u3nMKe Y4YMTbIBAIOTCA BO3MOXHOCTU Y4yebHOro mnpeaMeTa B
peanmsaymm TpebosaHMin ®IOC OOO K nnaHUpyeMbIM JIMYHOCTHLIM WM MeTanpeaMeTHbIM
pesynbTataM O06YyYeHUs, a TaKKe MeXnpeaMeTHble CBA3W EeCTECTBEHHOHAYUHbIX Y4eOHbIX
NpeLMeTOB Ha YPOBHE OCHOBHOI0 06LLero o6pasoBaHus.

MporpammMa Mo (m3nKe ycTaHaB/MBaET pacnpefenieHne y4ebHOro marepuana no rogam
06yuyeHus (No Knaccam), npegnaraeT MNPUMEPHYH MOCNEA0BATENIbHOCTb U3YYEHUSt TeM,
OCHOBaHHYI) Ha J/1I0rMKe pa3BUTUA MNPeaMETHOrO cofepXaHusi M y4yéTe BO3PACTHbIX
0COGEHHOCTEN 06yYatoLLNXCS.

Mporpamma no (usnke paspaboTaHa C LeSbio 0KazaHUs METOANYECKOV NOMOLLM YUUTENHO
B CO3JaHuy paboyeli Mporpammbl Nno y4ebHOMY npeaMerTy.

du3mka ABSETCS CUCTEMOOOPA3YIOLMM AN eCTECTBEHHOHAYYHbIX Y4eOHbIX NPeaMeTOoB,
MOCKO/bKY (hU3NYECKMe 3aKOHbI fieXKaT B OCHOBE MPOLECCOB W SBNEHWIA, U3yHaeMbIX XUMUEN,
6vonorvein, acTpOHOMMEN U PU3NYECKOI reorpagmeli, BHOCUT BKNaf B €CTECTBEHHOHAYYHYHO
KapTUHY Mupa, NpeaocTaBnsieT Hambonee fACHble 06pasubl MPUMEHEHWS HAy4YHOro MeTofa
MO3HaHMS, TO eCTb Cnocoba NoyYeHNs 4OCTOBEPHbIX 3HAHWIA O MUpE.

OfiHa 13 rNaBHbIX 3a4a4 (hM3MYeCcKoro obpasoBaHMsA B CTPYKTYpe o6uiero obpasoBaHus
COCTOMT B (DOPMUPOBAHUM €CTECTBEHHOHAY4YHOM TFpamMOTHOCTM W WHTepeca K Hayke Yy
obyyaroLmxcs.

N3yyeHne (M3MKM Ha 6a30BOM YpPOBHe TMpeArnonaraeT OBMafeHWe ChefyHLMMU
KOMMETEHTHOCTAMM, XapaKTePU3YOLLIMMU eCTECTBEHHOHAYUHYH FPaMOTHOCTb:

Hay4HO 00BACHATL SIBNEHNS,
oueHmBaTb 1 NMOHNMaTb 0COGEHHOCTH Hay4HOro nccnegoBaHus;
MHTEPMNPETNPOBaATL AaHHbIE N NCMOJIb30BaTb Hay4HblE€ AOKa3aTe/IbCTBa A/14 Noy4YeHnA BbIBOAOB.

Llenn un3yyeHns (mM3MKM Ha YpPOBHEe OCHOBHOro 06Llero 06pa3oBaHMsi OnpefeneHbl B
KoHuenumm npenofasaHna ydebHoro npegmera «®dusnka» B 06pa3oBaTe/ibHbIX OpraHm3aumnsax
Poccuiickon  ®efiepauunn, peansyrolMX OCHOBHble 06Lle06pa30oBaTe/lbHble  MPOrpammbl,
yTBEPXKAEHHON pelleHnem Konnermn MuHUCTepcTBa MpocBeLleHmsi Poccuiickoin deaepaumn
(npoTtokon o1 3 gekabpsi 2019 r. Ne MK48H).



Hean uzyvyennsi Gu3NKu:

npuobpeTeHne WMHTepeca N CTPEMSIEHNS O0OYyYatoLMXCA K Hay4YHOMY W3Y4YeHWIO MPUpoAbI,
pasBUTUE UX MHTENNEKTYaNIbHBIX M TBOPYECKMX CMIOCOBHOCTEN;

pasBuTME MPeAcTaBeHNi A 0 HAYYHOM MeToZe NO3HaHUA U (HOPMUPOBaHKE MUCCNeL0BaTe/IbCKOro
OTHOLUEHUSA K OKPY)XatoLMM SBIEHNAM;

(hopMUPOBaHME HAy4YHOT0 MMUPOBO33PEHUSA KaK pe3yfibTaTa U3y4YeHUs OCHOB CTPOEHUS maTepum
N (DYHAAMEHTA/IbHbIX 3aKOHOB (PU3NKN;

(hopmupoBaHve MpPeAcTaBfeHNi A 0 Ponu (PU3MKK AN PasBUTUS APYrMX eCTECTBEHHbLIX Hayk,
TEXHVKMN U TEXHOMOTWIA;

pasBuTMEe NPeACTaB/eHNIA 0 BO3MOXHBIX cepax 6yayLieit NpoheccroHaIbHOW LeaTeNIbHOCTH,
CBSA3aHHOM C (PU3MKOIA, NOArOTOBKA K Ja/ibHEMLLEMY 00YYEHMIO B 3TOM Hanpas/ieHUN.

[ocTKeHne 3TX LUeneli nporpammbl Mo (DU3MKEe Ha YPOBHE OCHOBHOFO O06LLEro
06pa3oBaHus 06eCNeYnBaeTCA PELLIEHNEM CeAYIOLLMX 3aaaY:

npuobpeTeHne 3HaHWIA O [AMCKPETHOM CTPOEHWM BeLLeCTBa, O MEeXaHUYecKuX, TemnsoBbIX,
3NEKTPUYECKNX, MArHUTHbIX Y KBAHTOBbIX SIBNIEHUSAX;

NpuobpeTeHe YMEHWIA ONUCbIBaTb U OOBACHATL (DU3NYECKMe ABMEHMS C UCMO/b30BaHUEM
MOMYYeHHbIX 3HAHWIA;

OCBOEHVE METOOB peLleHMst MPOCTENLLMX PacUETHBIX 3adad C MUCMO/b30BaHWEM (IN3NYECKNX
MoZenen, TBOPYECKMX 1 NPaKTUKOOPUEHTUPOBAHHbIX 3a4ay;

pasBUTUE YMEHWIA HabnpaTb NPUPOAHbIE ABMNEHUS W BLIMOMHATL OMbIThbl, /TABOPaTOPHbIE
paboTbl U 3KCNEPUMEHTa/IbHbIE UCCNEA0BaHNSA C UCMOMb30BaHMEM U3MEPUTENbHBIX MPUBOPOB;
0CBOEHVE NpréMOoB paboThbl C MH(OPMaLMel PU3NUECKOTO CogepXKaHMs, BKNOYas MH(OpMaL Mo
0 COBPEMEHHbIX JOCTUKEHUAX (DU3NKK, aHA/IN3 U KPUTUYECKOE OLIEHMBaHWE MH(OPMaLNN;
3HAKOMCTBO CO cdoepaMu MPOMECCUOHANIbHON AeATeNIbHOCTU, CBA3aHHbIMU C  (DU3NKOW, W
COBPEMEHHbIMM TEXHO/IOrMAMM, OCHOBaHHbLIMW Ha AOCTUXEHUAX (U3NYECKOIA HaYKN.

Ha mn3yyeHune thmsmkn (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOrO 006LLEro obpa3oBaHUs

oTBOAMTCS 238 YacoB: B 7 Knacce — 68 yacoB (2 Yaca B Heflento), B 8 knacce — 68 yacos (2 Yaca B
Hefeno), B 9 Knacce - 102 yaca 3 yaca B Hefesnto).

Mpeanaraemblii B Nporpamme no (m3nke nepeyeHb 1abopaTopHbIX PaboT 1 OMbITOB HOCUT
PEKOMEH/IATeNbHbIA XapaKTep, y4unuTenb [enaeT BbIGOP MPOBEAEHWUs NabopPaTOPHbLIX PaGoT W
OMbITOB C YYETOM MHAVBUAYAbHbLIX 0COGEHHOCTEN 06YUatOLLMXCSA, CNCKA IKCMEPUMEHTA/IbHBIX
3aAaHuiA, NpefiaraemblX B paMKax OCHOBHOFO roCYy/apCTBEHHOIO 9K3aMeHa Mo (n3iiKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.



dur3nka — Hayka 0 mpupoae. FABneHus nNpupoabl. ®unyeckne SBNEHUS: MeXaHUYecKue,
TEN/0Bble, 3NEKTPUYECKNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

®Pu3nYeckne BeNUUUHBI. M3MepeHre (U3NYECKUX BEIMUMH. PU3NYECcKne npuoopbl.
MorpeLwHoCTb N3MepeHniA. MexxayHapoaHas cucTeMa eauHuL,

Kak wmsnka v gpyrne ecTeCTBEHHble HayKu M3yyatoT npupogy. EcTecTBeHHOHay4HbIi
MeTOZ NO3HaHWA: HabMjeHne, MNOCTaHOBKA Hay4yHOro BOMPOCA, BbIABVKEHME TUMOTES,
9KCMEepUMEHT MO MpOBepKe TruUMNoTes, O00bACHeHWEe Habnwhaemoro ssfeHus. OnucaHve
(hU3NYECKNX ABNEHWNIA C NOMOLLLIO MOAENEN.

Hemoncmpayuu.

1. MexaHUW4ecKue, TennoBble, ANEKTPUYECKNE, MArHUTHbIE, CBETOBbIE AB/IEHNS.
2. ®usnyeckne npubopbl U npoueaypa NPAMbIX WU3MEPEHW aHanorosbiM U LUHPOBbLIM
npnéopom.

Jlabopamopnuvie pabomut u onvimol.

OnpegfeneHyie LeHbl [efeHNs LWKasbl U3MepUTENbHOro nprubopa.

3MepeHune pacCcTOAHUM.

3mepeHre 06bEMa XMAKOCTU 1 TBEPLOIO Tena.

OnpegeneHve pasmepoB MasbIX Ten.

3mepeHne Temnepatypbl NpU  MOMOLM XKWAKOCTHOrO TepMOMETpa W JarTymka
TemnepaTypbl.

6. [lpoBegeHne wuccnefoBaHWA MO MPOBEPKE TUMOTE3bl: Ja/IbHOCTL MOMéTa  Llapuka,
MyLLEHHOro ropu3oHTaIbHO, TeM B0/bLUE, YeM BO/bLUE BbICOTA MYCKA.

a ks ownE

Pa3nea 2. [leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeLECTBA.

CTpOGHI/Ie BelleCTBa: aTOMbl W MOMEKY/bI, WX pPasMepbI. OnbITbl, [A0OKa3blBalOLLMe
ONCKPETHOE CTPOEHNE BELLLECTBA.

[BUXeHne yacTul, BellecTBa. CBs3b CKOPOCTM [ABWXKEHWS YacTWL, C TemrepaTypoil.
BpoyHOBCKOe [ABWXKEHVe, Anddysus. BzaumogelicTBie YacTML, BELIECTBa: MNPUTSHKEHME W
OTTaNKMBaHNe.

ArperaTHble COCTOSHMS  BELLUECTBA: CTPOEHWE Fa3oB, >KWAKOCTEM U TBEPAbIX
(KpucTannmuecknx) Ten. B3avMoCBs3b MeX[y CBOWCTBaMM BELUECTB B PasHbIX arperaTHbIX
COCTOSIHUSIX W UX aTOMHOMOJEKY/SIPHbIM CTpOeHUeM. OCOGEHHOCTY arperaTHbIX COCTOSIHWA
BOAbI.

Hemoncmpayuu.

1. Hab6noaeHne 6pOyHOBCKOMO [ABUXKEHMS.
2. HabnogeHve guddysun.



3. Hab6niogeHne sBNeHUIA, OOBACHSIOLWMXCA MPUTSHKEHMEM WM OTTaNKMBaHMEM YacTuL
BeLLecTBa.

Jlabopamopnwvie pabomot u onvimul.

1. OueHKa AuameTpa aToMa MeToZ0M PsioB (C UCMOob3oBaHMeM (OTorpagii).
2. OnbITbl N0 HAa6M1OAEHNIO TEMMOBOFO PACLLIMPEHNS Fa30B.
3. OnbITbl N0 06HAPYXXEHMIO ENCTBUS CUN MONEKYNSPHOTO MPUTSXKEHMS.

Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl.

MexaHnueckoe [ABWXeHMe. PaBHOMEpHOE ¥ HepaBHOMepHoe [BudKeHMe. CKOpoCTb.
CpefHsAs CKOPOCTb MPU HEPaBHOMEPHOM ABVKEHWMW. PacUéT NyTU 1 BPEMEH [ABUXKEHMS.

ABneHWe WHepUMWU. 3aKOH WHepuuWU. B3auMoaeicTBMe Ten Kak MpUyMHa M3MEHEeHUs
CKOpOCTV ABWXKEHWsi Ten. Macca Kak Mepa MHEepTHocTu Tena. MNoTHOCThL BellecTBa. CBsi3b
MAOTHOCTM C KO/IMYECTBOM MO/EKY B eNHNLEe 06bEMA BELLLECTBA.

Cuna Kak XapakTepucTuka B3auMofeicTsua Ten. Cuna ynpyroctm u 3akoH [yka.
I3mepeHne cunbl C NOMOLLLKO AWHAMOMETpa. HABNeHWe TAroTeHuA U cuna TaxkecTn. Cuna
TAXKECTU Ha [pyrux nnaHetax. Bec Tena. HesecomocTb. CroXKeHMe CW/, Harnpas/ieHHbIX MO
0fHOI npsaAMoi. PaBHOZe/CTBYIOLWAsA cun. Cuna TpeHus. TpeHre CKOMIbXXEHUA U TPeHMe MOKOS.
TpeHne B NpUpPoae N TEXHUKE.

Hemoncmpayuu.

HabntoaeHne MexaH14YecKoro ABvXeHUs Tena.

3mepeHme cKOpOCTU MPSMONNHEHOIO ABVXKEHNS.
HabntofieHve ABneHns NHepLmn.

Hab6ntofeHne n3MeHeHUs CKOPOCTU NPpU B3aMOLECTBUN Tef.
CpaBHeHMe Macc Mo B3aMMOLENCTBUIO TeN.

CnoXeHwWe cy, HarnpasieHHbIX N0 OLHOW NPAMOIA.

© g s wN P

Jlabopamopnuvie pabomul u onvimol.

1. OnpefeneHne CKOPOCTV PaBHOMEPHOTO [ABMXKEHMA (LIapuka B XKMAKOCTW, MOLenw
3NEKTPUYECKOro aBTOMOGMNIA U Tak Aanee).

2. OnpefeneHve cpefHen CKOPOCTW CKOMbXEeHUs 6pycKa WM Luapvka Mo Hak/10HHOWA
M0CKOCTMK.

3. OnpegeneHve NIOTHOCTW TBEPLOrO TeNa.

4. OnbITbl, OEMOHCTPUPYHOLLME 3aBUCUMOCTb PacTsXKeHUs (Zedopmaumn) NpY>KUHbI OT
MPUIOXKEHHON CUSTbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 33BUCUMOCTb CU/bl TPEHMS CKOJIbXXEHWS OT Beca Tena u
XapakTepa COMpMKacaroLLMXCA NOBEPXHOCTEIA.

Pa3pnen 4. laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ira3oB.

[aBneHune. Cnocobbl YMeHbLUEHWS 1 YBENMYeHWs faBneHust. [aBneHune rasa. 3aBycyMOCTb
[iaBNeHns rasa ot 06bLEMa, TemnepaTypbl. Mepegada aaBneHWs TBEPAbIMUA TeNaMu, XUAKOCTAMU



M razamMu. 3akoH lMackans. MHeBMaTUYecKMe MalluHbl. 3aBUCUMOCTb AaBMEHUS XWAKOCTU OT
rny6uHbl.  uapocTaThyeckuini  napagokc. Coobuiatolmecs  cocyapbl.  uapaBnmueckume
MeXaHN3Mbl.

ATmoctepa 3emnn 1 atMocepHoe fasreHune. TpUYMHbI CyLLECTBOBaHWUS BO3LYLUHOW
060504kM 3emnn. OnbIT Toppuyennn. V3amepeHne aTMOC(HEPHOro [AaB/ieHusl. 3aBUCMMOCTb
aTMoctepHOro faBneHWss OT BbICOTbl HaA YpoBHeM Mops. [lpubopbl 419 M3MepeHus
aTMOC(EPHOTO AaBNeHMs.

[encTaue XMAKOCTN 1 rasa Ha NOrpy>KEHHoe B HUX Teno. BoiTakmBatoLlas (apxvmMesoBa)
cuna. 3akoH Apxumega. NnasaHue Ten. Bo3gyxonnasaHue.

Hemoncmpayuu.

3aBMCMMOCTb [aB/ieHus rasa oT Temnepartypbl.

Mepenaya faBneHNA XXNOKOCTLIO U ra3oMm.

CoobuatoLLpmecs cocyapl.

"MapaBnuyecKuii npecc.

[MposiBNeHve AeCTBUSA aTMOCHEPHOr0 AaBeHWS.

3aBMCUMOCTb BbITA/IKMBAIOLLEN CUbI OT 06BbEMA NOrPY>XXEHHOIN YacTy Tena U NAIOTHOCTH
YXNAKOCTN.

PaBEHCTBO BbIT/IKMBAIOLLEN CUbl BECY BbITECHEHHOM XXMNAKOCTW.

Ycnosue nnaBaHWA Ten: MNaBaHWe WAWM  MNOFPY)XeHWe Ten B 3aBUCMMOCTU  OT
COOTHOLUEHMS MI0THOCTEN Tena U XXUAKOCTW.

o gk wnNE
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Jlabopamopnuvie padbomut u onvimol.

1. WccnepoBaHue 3aBUCMMOCTM Beca Tefla B BoAe OT 06bEMa NOrpyXXEHHOM B XKUAKOCTb
yacTu Tena.

2. OnpefeneHvie BbITA/IKMBAKOWEA CWNbl, [OEACTBYKOLWEW Ha Teno, MNOrpyXéHHoe B
XWNLKOCTb.

3. TlpoBepKa He3aBMCMMOCTY BbITa/IKUBAOLLEW CUAbI, AEACTBYIOLLEA Ha TeNO B XKNAKOCTH,
OT Maccbl Tena.

4. OnblITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITA/IKMBAIOLLEN CWbl, AENCTBYHOLWEA Ha
TeNo B XWAKOCTU, OT 06bEMA NOrPYXXEHHONM B XXMAKOCTb 4acTW Tena U OT NAOTHOCTU
XUIKOCTW.

5. KOHCTpympoBaHWe apeomeTpa WM KOHCTPYMpOBaHWe JIOAKW W onpeaeneHune eé
rpy30nogbEMHOCTMW.

Pa3nes S. PaGoTa m MOIIHOCTB. JHeEprusi.

MexaHun4yeckas pabota. MoOLWHOCTb.

MpocTble MexaHW3Mbl: pblyar, 610K, HaKNOHHas NI0CKOCTb. MpaBnno paBHOBECUS pblyara.
MpuMeHeHWe MpaBuia paBHOBECMS pbluara K 6M10Ky. «30M10TOe MNpaBuio» MexaHuku. K4

MPOCTbIX MEXaHN3MOB. |_|p0CTbIe MeEXaHN3Mbl B 6bITy N TEXHUKeE.

MexaHunyecKkasa aHeprusa. KnHetnyeckas 1 noteHumanbHaa sHeprus. lNpespalleHne ogqHOro
BMJA MEXaHNYECKON 3HePrun B ApYroid. 3aKOH COXPaHEHNs SHEPTUN B MEXaHMKE.,



Hemoncmpayuu.
1. MMpumepbl NPOCTbIX MEXaHN3MOB.
Jlabopamopuwie pabomsl u onvimol.

1. OnpepeneHve paboTbl CUIblI TPEHUS MPU  PAaBHOMEPHOM  [ABWXEHUM Tena no
rOPU30HTaNbHON MOBEPXHOCTW.

2. VccnepoBaHue ycnoBuiA paBHOBECUS pblyara.

3mepeHne Kl HaKNOHHOM NAOCKOCTW.

4. 3yyeHue 3aKOHa COXPaHeHWst MeXaHUYEeCKOM aHepruu.

w

8 KUIACC

Pa3gen 6. TensioBblie AIBJICHUA.

OCHOBHble NMONOXEHWSI MONEKYNAPHO-KNMHETUYECKO Teopun CTpoeHMs BellecTBa. Macca
W pasMepbl aToMOB U MoneKyn. OnbiTbl, MNOATBEPXKAAOLIME OCHOBHbIE MOJIOXKEHMS
MO/IEKYNSPHOKNHETNYECKON TEOPUN.

Mopenn TBEPAOro, XUAKOro 1 ra3o06pasHOro CocTosHMIA BellecTBa. Kpuctannmyeckue un
aMopdHble Tena. OGbACHEHWE CBOCTB ra3oB, XXMAKOCTEN 1 TBEPAbIX Te/ HA OCHOBE MOIOXKEHWIA
MONEKYNSAPHO-KMHETMYECKO Teopun. CMauvBaHWe W KanunnspHble sBAeHWUs. TennoBoe
PaCLUVPEHUE 1 CXKATUE.

TemnepaTypa. CBsi3b TeMmrepaTypbl CO CKOPOCTbIO TEMI0BOr0 [BMXKEHMS YacTuL,
BHYTpeHHss  aHeprusi. CnocoGbl  M3MEHeHWst BHYTPEHHEe 3Heprum: Tennonepedada W
coBepLLeHVe paboTbl. Buapl Tennonepeaayn: Tenn0NpPoOBOAHOCTb, KOHBEKLWS, U3yUeHMe.

KonnyecTBo TennoTbl. YpenbHas TennoéMKOCTb BeLecTBa. TensoobMeH U TensioBoe
paBHOBeCKE. YpaBHeHWe TennoBoro 6anaHca. lNnaeneHne v OTBepLeBaHME KPUCTA/IIMYECKUX
BELLECTB. Y[enbHad Tensiota nnasneHus. llapoobpasoBaHne W KOHAeHcauus. lMcnapeHue.
KuneHve. YpenoHas Tensjota napoobpasoBaHMsA. 3aBUCMMOCTb TeMmepaTypbl KWUMEHUs Ot
aTMOC(EPHOT0 AaBNeHus.

BrnaxHocTb BO3ayxa.

JHeprvsa Tonnea. Y enbHasa Tenaorta cropaHus.

MpuHUMNbl paboTbl TennosbiX aAsuratenein Krl[ Tennosoro pgsurarens. Tenniosble
[BUraTeny 1 3alimTa OKpyXxaroLlen cpeabl.

3aKOH COXpaHeHUA 1 NpeBpaLLeHNs 3Heprm B TEMIOBLIX NpoLeccax.



Hemoncmpayuu.

HabntoeHre 6pOYHOBCKOIO ABVXKEHMS,
HabntogeHve guddysun.
HabntofieHve SBNeHNIA CMaumBaHNA U KanunnsapHbIX SBAEHWIA.
HabntoaeHne TenioBOro pacLuMpeHns Ten.
3mMeHeHMe aaBneHns rasa npu M3MeHeHn 06bEmMa U HarpeBaHUM U OXNaXKAEHUN.
Mpasuna n3mepeHns TemnepaTypsbl.
Buabl Tennonepegayn.
OxnaxzeHvie Npw coBepLleHnn paboTbl.
HarpesaHue npw coBepLLeHUM paboTbl BHELLUHUMMW CUNAMA.
. CpaBHeHMe Tenn0EMKOCTEN Pa3NYHbIX BELLECTB.
. HabnogeHne kuneHus.
. HabntofeHvie NocTosHCTBA TeMnepaTypbl NPy NAaBneHUN.
. Mogenu TennoBbIX aBuUratenei.

© oo N ok wDhE

e e
W N PO

Jlabopamopnuvie pabomuvt u onvimol.

OnbITbl N0 O6HAPYXKEHNIO AEACTBUA CUT MONIEKYNAPHOTO MPUTSHKEHNS.

OnbITbl NO BbIPALLMBAHMNIO KPUCTa/INI0B MOBAPEHHOM COMN UK caxapa.

OnbITbl N0 Ha6/IOAEHNIO TEMJIOBOIO PaCLLMPEHNSA ra30B, XULKOCTEN 1 TBEPABIX Ten.

OnpefeneHvie faBfieHNsa Bo3ayxa B 6aioHe wnpuua.

OnbITbl, [LEMOHCTPMPYIOLLME 3aBUCMMOCTb [aB/ieHUs BO3f4yxa OT ero 06béMa U

HarpeBaHua NN OXNaXKaeHUs.

6. [lpoBepka runoTesbl JIMHEMHOW 3aBUCUMOCTU  [/MHbI  CTONOMKA >KWUAKOCTU B
TEepPMOMETPUYECKOIN TPyOKe OT TeMnepaTypsbl.

7. HabnogeHne n3MeHeHWs BHYTPEHHE 3Hepruy Tena B pesynbTare Tenjonepefayn u
paboTbl BHELLHUX CUJI.

8. WccnepnoBaHue sBNeHNA Ten1006MeHa NP CMeLLBaHUI XOMI04HOMN U ropsivein BoAbl.

9. OnpegeneHune KonmMyecTsa TeNIOThbI, NOYYEHHOrO BOAOW Mpu TEN00OMeHE C HarpeTbiM
MEeTa/IINYECKUM LUINHAPOM.

10. OnpefeneHune yaenbHOW TENIOEMKOCTI BeLLECTBa.

11. ViccnepoBaHue npouecca ncnapeHus.

12. OnpefeneHne OTHOCUTENIbHOM BNaXXHOCTW BO3AYXa.

13. OnpegeneHve yaenbHOW TeNOTbI M1aBNeHUSA NibJa.

oW e

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIC SIBJICHHUS.

dnekTpu3aums Ten. [Ba pofa 3NeKTPUYECKMX 3apsaoB. B3avmoaeincTBue 3apskeHHbIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CU/bl B3aMMOAEWCTBUS 3apSXKEHHbIX TeN OT BEMUUHBI
3apS10B W PACCTOSIHUS MEX/Y Tenamm).

dnekTpuyeckoe none. HampsKEHHOCTb 3MEKTPUYECKOro Mnons. MpUHLUMN cynepnosnuum
ANEKTPUYECKUX NONeit (Ha KaYeCTBEHHOM YPOBHE).

Hocutenn anekTpUUecKMX 3apsiioB. SneMeHTapHbIli anekTpuueckuii 3apsg. CTpoeHue
atoma. MpoBOAHUKM U AN3NEKTPUKM. 3aKOH COXPaHEHUSs 3IEKTPUYECKOro 3apsija.

ONEKTPUYECKMI A TOK. YCNOBMS CYLLECTBOBAHMS 3M1EKTPUYECKOTO TOKa. VICTOMHUKM
MOCTOSIHHOTO TOKa. [leliCTBMSI 3MEKTPUYECKOr0 TOKa (TEMnI0BOE, XUMWUYECKOE, MarHUTHOE).
DNeKTPUYECKUIA TOK B XUAKOCTAX U rasax.



dnekTpuyeckas LUenb. Cuna ToKa. OJNeKTpuueckoe HampsbkeHve. ConpoTWBEHVe
MPOBOAHMKA. Y[eNbHOE COMpOTMB/IEHVE BellecTBa. 3akoH OMa [An1s  ydyacTka  Lenw.
MocnenoBaTenbHOE W Napan/eNibHoe CoeavHEHNE NPOBOAHUKOB.

PaboTa 1 MOLLHOCTb 3/1EKTPMYECKOr0 TOoKa. 3akoH [hxoyns—SleHua. DneKTpuyeckme Lenm
1 NOTPeBUTENN INEKTPUYECKON 3HEPrimn B ObITY. KOPOTKOE 3aMbIKaHuUe.

MOCTOAAHHbIE MarHuTbl. B3aMmogeicTBre MNOCTOAHHLIX MarHUTOB. MarHutHoe norse.
MarHuTHoe nosne 3eMN U ero 3HayeHune AN Xu3Hu Ha 3emne. OnbIT OpcTega. MarHuTHoe none
3NeKTPUYECKOro Toka. MprMeHeHVe 31eKTPOMarHMToOB B TeXHUKe. [eincTB1e MarHMTHOro nons
Ha MNPOBOAHWK C TOKOM. OnNEeKTpoABuratef MOCTOAHHOrO TOKa. lcnonb3oBaHue
3NeKTPOABUraTesieil B TEXHUYECKMX YCTPOCTBAX U Ha TPaHCMopTe.

OnbiTbl  ®apages. $BNeHWE  3NEKTPOMarHWTHOW  mMHAykKumu. [MpaBuno  JleHua.
AnekTporeHepatop. Crocobbl MNOMYYEHUS 3NEKTPUYECKON 3HEPrun. INeKTPOCTaHUMU Ha
BO30OHOB/IEMbIX UCTOYHUKAX SHEPTUW.

Hemoncmpayuu.

dnekTpusauma Ten.
[1Ba pojia 3NeKTPUYECKMX 3apAA0B 1 B3aMMOLENCTBIE 3apSXKEHHbIX Tel.
YCTPOMCTBO 1 AeNCTBUE 3/1EKTPOCKOMNA.
AnekTpocTaTnyeckas NHAYKLUMA.
3aKOH COXpaHeHNs 3NEeKTPUYECKNX 3apsj0B.
MPOBOLHWKM N AN3NEKTPUKMN.
MogenmpoBaHune CUI0BbIX IMHUIA 3NEKTPUYECKOTO NONS.
ACTOYHMKM MOCTOAHHOIO TOKa.
[encTBua aNeKTprYecKoro Toka.
. DNEKTPUYECKMIN TOK B XKUIKOCTU.
. [a30BbIli pa3pss.
. NI3mepeHwue cubl TOKa amnepmMeTpom.
. N3amepeHwue aneKTpryecKoro HanpsKeHs BO/IbTMETPOM.
. PeocTtat n marasunH conpoTmBeHNA.
. B3aumopelicTBme NoCTOAHHbIX MarHUTOB.
. MogenmpoBaHvie HEBO3MOXXHOCTW pa3zefieHns NontocoB MarHuTa.
. MogenmpoBaHvie MarHUTHbIX Mo/el MOCTOSAHHbLIX MarHUTOB.
. OnbIT OpcTesa.
. MarHuTHoe none Toka. ANeKTPOMarHuT.
. [leficTBME MAarHUTHOrO MONA Ha NPOBOAHMK C TOKOM.
. dneKTpoasurarenb NOCTOAHHOIO TOKA.
. NccnepoBaHue sBneHns aneKTpoMarHUTHOM UHAYKLMWN.
. OnbITbl ®apases.
. 3aBMCMMOCTb HamnpaeneHns MHAYKLUMOHHOIO TOKa OT YC/IOBWI €ro BO3HUKHOBEHUS.
. DNeKTporeHepaTop NOCTOSAHHOIO TOKa.

© o No Ok wwDhE
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Jlabopamopnwvie padbomot u onvimel.

1. OnbITbl N0 HAGNIOAEHNIO ANEKTPU3ALMMN TeN UHAYKLIMEN N NPY CONPUKOCHOBEHUN.
2. ViccnefoBaHUe AeiNCTBUS 3NEKTPUYECKOTO NOMS HA MPOBOAHVK U AUINEKTPUKMA.



C60pKa 1 NpoBepKa paboTbl 3NEKTPUYECKON Lieny NOCTOSHHOMO TOKa.

13mepeHvie 1 perynmpoBaHmne Cusbl TOKa.

I3mepeHmre 1 perynnpoBaHue HanpsxeHus.

VccnepgoBaHne 3aBUCUMOCTY CUAMbI TOKA, MAYLLEro Yepes pes3nucTop, OT COMPOTUB/IEHUS

pe3ncTopa 1 Hanps>KeHns Ha Pe3nCcTope.

7. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb 3/IEKTPUYECKOTO COMPOTUB/IEHNS NPOBOAHNKA
OT €ro A/IMHbI, NN0LWaAM NOMepeyYHoro ceuYeHusa 1 MaTepuana.

8. Tposepka npaBuia CNOXEHWUS HaMpsHKEHUI NpU NocneAoBaTe/lbHOM COeAMHEHUN ABYX
pe3ncTopos.

9. [poBepka npasusa Ana CUbl TOKa NPU napasinensHOM CoeiMHEHUN Pe3nCTOPOB.

10. OnpegeneHne paboTbl 3/1EKTPUYECKOr0 TOKa, NAYLLErO Yepes pe3ncTop.

11. OnpefeneHne MOLLHOCTM 371IEKTPUYECKOr0 TOKa, BbIAESEMON Ha pe3ncTope.

12. VccnefoBaHWe 3aBUCUMOCTM CUJIbI TOKA, UAYLLETO Yepe3 NamMnoudKy, OT HanpsKeHus Ha
Hei.

13. OnpegeneHne K1/ Harpesatens.

14. WccnepgoBaHne MarHUTHOMO B3aMMOAENCTBUA NOCTOSHHbLIX MarHUTOB.

15. NI3yyeHne MarHMTHOrO MoAs MOCTOAHHbIX MarHUTOB MNpuU WUX OObEAVHEHUN U
pasgeneHnu.

16. VccnepoBaHue LeiACTBUA 3NEKTPUYECKOrO TOKA Ha MarHUTHYHO CTPEsIKY.

17. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbl B3aUMOLENCTBUS KaTYLUKU C TOKOM U
MarHuTa OT CU/Ibl TOKA 1 Hanpas/eHNs TOKa B KaTyLLKe.

18. Vi3yyeHne eNCTBUSA MarHUTHOrO Mo/ Ha MPOBOAHNK C TOKOM.

19. KOHCTpynpoBaHve 1 n3ydeHme paboTbl 3/1eKTPOABUIaTenNs.

20. N3vepeHune K1/ anekTpoaBuraTesibHOM yCTaHOBKM.

21. ONbITbl NO WUCCNEAOBAHUIO SIBNEHUA 3NMEKTPOMArHUTHOW WHAYKLMW: UCCNefoBaHmne

M3MEHEHWIN 3HaYeHNA 1 HanpaBieHns UHAYKLUUOHHOTO TOKa.

o U s w
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Pa3zgen 8. Mexanuueckue siBJICHHUA.

MexaHnyeckoe [ABMXeHWe. MatepmnasibHas Touka. Cuctema oTcyérta. OTHOCUTENBHOCTb
MEXaHWYEeCKOro [BWKeHWs. PaBHOMepHOe NPSMOMMHEHOe ABWKeHWe. HepaBHOMepHoe
NPAMONNHeHOe [BMKeHWe. CpefHsisi MU MIHOBEHHas CKOPOCTb Tefa MNpv HepaBHOMEPHOM
LBVKEHUN.

YCcKopeHue. PaBHOYCKOpPEHHOE NMpAMOonHenHoe asmxeHne. CBoboaHoe nageHue. OnbiThl
ranunes.

PaBHOMEPHOE [BMXXEHME MO OKPY>KHOCTW. IMepuofd n yacToTa obpalleHus. JIMHelHas 1
yrnosas CKOpocTu. LIeHTpoCTpeMUTe/IbHOE YCKOPEHNe.

MepBbIit 3aKOH HbtOTOHA. BTOpoi 3akKOH HbloTOHa. TpeTuid 3akoH HbrOTOHA. MpuHLMN
cynepnosnuuu cus.

Cuna ynpyroctu. 3akoH yka. Cuna TpeHusi: cuna TPEHWUS CKOMbXKEHUs, CUNa TPEHUs
MOKOSI, PYrne BUfbl TPEHUS.



Cuna TSXKECTM W 3aKOH BCEMUPHOTO TATOTEHWUS. YCKOpeHWe CBOGOAHOIO MafeHus.
[BvKeHne nnaHeT Bokpyr ConHua. [lepBasi KOCMUYECKas CKOPOCTb. HeBecomMocTb W
neperpysKku.

PaBHOBeCHe MaTepuanbHO TOUKM. ABCOMOTHO TBEPAOE Teno. PaBHOBeCUe TBEPAOro Tena
C 3aKpenEHHON OCbto BpaleHns. MOMEHT cusbl. LIeHTp TsxKecTw.

Mmnynbc Tena. 3meHeHWe umnynbca. VIMNynbC CUMbl. 3aKOH COXPaHEHMA UMMyIbca.
PeaKTBHOe [BUXKEHWE.

MexaHunyeckas paboTa U MOLHOCTb. PaboTa cun TsKecTu, ynpyroctu, TpeHus. CBssb
3HepruM n paboTbl. MoTeHUManbHas 3Heprus Tena, MOAHATOrO Haf MOBEPXHOCTbH 3eMJIN.
MoTeHUManbHas 3HEPrus CXKaToi NpyXuHbl. KNHeTUYeckas aHeprus. Teopema 0 KMHETUYECKON
3HEPrum. 3aKOH COXPaHEHNst MeEXaHUYECKOI SHEPTUN.

Hemoncmpayuu.

=

HabntogeHre MexaHN4ecKoro ABUKEHNS Tena OTHOCUTE/IbHO PasHbIX Te OTCYETA.
CpaBHeHVe MyTein U TPaeKTOPUA ABVXKEHUS OLHOrO W TOr0O >Ke Tefla OTHOCUTENIbHO
pasHbIX TeN OTCYETA.

13MepeHne CKOpPOCTM 1 YCKOPEHUS NPSMOIMHENHOTO ABUXXEHMS.

VccnepoBaHme Npu3HaKkoB PaBHOYCKOPEHHOTO ABUXKEHUS.

HabntofieHve ABMXXEHUSA Tesla Mo OKPY>KHOCTU.

HabntofeHne MexaHUYecKnx SBMAEHUIA, MPOUCXOAALMX B CUCTEME OTCUETA «TeNexKar»
npu eé paBHOMEPHOM N YCKOPEHHOM [BMXKEHUM OTHOCUTE/IbHO KabuHeTa PU3NKK.

7. 3aBUCVMMOCTb YCKOPEHUA Tenla 0T MaccChl Tena u AenCcTBYIOLLEN Ha HEro CUnbI.

8. HabnogeHve paBeHCTBa CU/T NPU B3aMMOAENCTBUM TeN.

9. VI3meHeHue Beca Tena npy YCKOPEHHOM [BUXKEHUMN.

10. Mepepaya nmnynbca NPy B3aUMOLENCTBUN TeN.

11. Mpeobpa3oBaHMs 3HEPTUM NPU B3aUMOAEACTBIUN Ten.

12. CoxpaHeHne mnynbca Npu Heynpyrom B3auMoencTeumm.

13. CoxpaHeHne umnynbca Npu abCcoMtTHO YNPYroM B3aMOAeCTBUN.

14. HabnogeHne peakTUBHOIO ABVKEHUS.

15. CoxpaHeHne MexaHU4YeCKOo 3HepPrm Npu cBOOGOAHOM MaAeHUN.

16. CoxpaHeHne MexaHU4YeCKO IHePrm Npun ABUXKEHUW Tena Noj, AeiCTBUEM MPYXMHBbI.

N
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Jlabopamopnuvie pabomul u onvimol.

1. KOHCTpyupoBaHMe TpakTa ANf pasroHa W AanbHEnLWero paBHOMEPHOro ABVKEHMS
LLapUKa U TENEXKMN.

2. OnpepgeneHvie cpefiHeil CKOPOCTU CKOMbXEHUSi OpycKa WM ABWKEHWS Luapvka Mo
HaK/IOHHOW NI0CKOCTMU.

3. OnpegeneHne YCKOpPeHWs Tena MNpU  PaBHOYCKOPEHHOM ABVXKEHUM MO HAKNOHHOW
MNOCKOCTW.

4. ViccnepgoBaHve 3aBUCUMOCTM MYTU OT BPEMEHU MPU PaBHOYCKOPEHHOM ABMXXKEHUU 6e3
HaYa/IbHOW CKOPOCTW.

5. [lpoBepka rmnoTesbl: eCin NPy PaBHOYCKOPEHHOM ABWKEHMM Ge3 Haya/lbHO CKOPOCTU
MyTW OTHOCATCA KaK pPAL HEYETHbIX YMCEN, TO COOTBETCTBYHOLLME NPOMEXYTKN BPEMEHM
O[JMHaKOBbI.



6. lccnegoBaHne 3aBUCUMOCTW  CUMbl  TPEHUS CKOMbXEHUA OT CWUIbl  HOPMasIbHOTO
[aBNEHNS.

7. OnpegeneHvie KO3duLMeHTa TPEHUS CKOMTbXXEHNS.

OnpepeneHne XXECTKOCTU NMPYXXUHbI.

9. OnpegeneHne paboTbl CUAbl TPEHMS MPW  PABHOMEPHOM [ABVXEHUW Tefla no
rOPU30HTaNbHON MOBEPXHOCTW.

10. OnpegeneHve paboTbl CWMbl YNPYrocTW Mpy MoAgbEME rpy3a C WCMOMb30BaHUEM
HENoOABMXHOI0 M NOABMXHOIO 6/10KOB.

11. M3y4yeHne 3aKOHa COXpaHeHNs aHEPTUN.

o

Paznen 9. MexaHHYecKHe K0JIe0OAHUA U BOJIHbBI.

KonebarenbHoe [fBukeHMe. OCHOBHblE XapakKTepUCTUKM KonebaHWii: nepuof, 4actoTa,
aMnamTyga. MaTteMaTuyecKMin 1 NPYXWHHbIA - MasTHUKW. [peBpalleHe 3Heprum npu
KonebaTeslbHOM ABVKEHUN.

3aryxatowme KonebaHus. BbIHYXeHHble KonebaHus. Pe3oHaHC. MexaHNYeckue BOJHbI.
CBoOIiCTBa MeXaHN4YeCKMX BOSH. MpofonbHbIe 1 MONepeyHble BOHbI. J/IMHa BOMHbI 1 CKOPOCTb
eé pacnpocTtpaHeHus. MexaHW4ecKue BOSHbI B TBEPAOM Tesle, CEMCMUYECKINE BOJTHbI.

3BYyK. TPOMKOCTb 3BYKa 1 BbICOTa TOHA. OTpaXeHwe 3ByKa. VIH(pasByK 1 yNbTPasByK.

Hemoncmpayuu.

HabntoaeHne KonebaHuii Ten Nog AeCTBUEM CUMbI TSHKECTU U CUMbI YNPYTOCTY.
HabntogeHne KonebaHuii rpy3a Ha HATU 1 Ha NPYXKHe.

HabntogeHve BbIHY>KAEHHbIX KO/Ie6aHWI 1 pe3oHaHca.

PacnpocTpaHeHne NPoA0/bHbIX U MOMEePeYHbIX BOH (Ha MOZenn).

HabntoaeHne 3aBUCUMOCTI BbICOTbI 3ByKa OT YacTOTbl.

AKYCTNYECKUIA PE30HAHC.

© Uk wnNE

Jlabopamopnuvie padbomut u onvimol.

1. OnpefeneHuve YacToTbl 1 Nepuoga KoniebaHnin MaTemMaTMyecKoro MasTHUKa.

2. OnpegfeneHne 4acToTbl U Neprosa KonebaHuin NpYXXMHHOMo MasTHUKA.

3. ViccnefoBaHvie 3aBMCMMOCTM Nepuofa KonebaHWi NOABELLEHHOro K HWUTU rpysa oT
OJIMHBI HUTW.

4. ViccnefoBaHue 3aBUCUMOCTU Nepuofa KonebaHuin MpyXMHHOro MasTHWKa OT Macchbl
rpysa.

5. TpoBepka He3aBNCUMOCTU Meproja KonebaHuii rpysa, nofseLleHHoOro K HUTW, OT Macchbl
rpysa.

6. OnbITbl, AEMOHCTPUPYIOLLE 3aBUCMMOCTb NEpUofa KonebaHnii NPYXXUHHOrO MasiTHUKa
OT MacChl Fpy3a 1 XKECTKOCTN MPY>KUHBI.
7. V3mepeHue yCKopeHUsi CBO60HOIO NajeHus.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJIHBI.



ONEKTPOMarHMTHoOe nose. SNeKTPOMarHUTHbIE BOJHbI. CsolicTBa INEKTPOMArHUTHbIX
BOJIH. LLIKana anekTpomMarHUTHbIX BO/H. VICN0/b30BaHWE 31eKTPOMarHUTHbIX BOH 414 COTOBOWA
CBA3N.

AneKTpoMarHuTHas npupoaa ceeta. CKOpoCcTb cBeTa. BonHOBbIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3N1€KTPOMArHUTHbLIX BOJIH.
2. BonHoBble CBONCTBa CBeTa.

Jlabopamopnwvie padbomot u onvimeol.
1. W3yyeHue CBOWCTB 3/1eKTPOMarHUTHbIX BO/IH C MOMOLLbH MOGWBHOIO TefiepoHa.
Pa3nen 11. CBeToBbIe siBJICHUS.

NyueBas mopfenb cBeta. VCTOYHMKM cBeTa. lMpsAMONMHeiHOe pacnpocTpaHeHue CBeTa.
3atmeHna ConHua 1 JlyHbl. OTpaykeHne cBeTa. [110cKoe 3epKao. 3aKoH OTpaXKeHUs CBeTa.

MpenomneHne ceeta. 3aKOH NpenoMeHUs ceeTa. [oNHoe BHYTPEHHee OTPaXKEHWe CBETa.
/Icnonb3oBaHWe NOHOTO BHYTPEHHErO OTPAXKEHNS B OMTUYECKNUX CBETOBOAAX.

JNIuHza. Xopg nydeir B nmH3e. OnTuyeckas cucTema oToanmnapata, MMKPOCKoMa W
Teneckona. a3 Kak onTuyeckas cuctema. bnmsopykocTb 1 fasibHO30PKOCTb.

Pa3noxeHune 6enoro ceeta B cnekTp. OnbITbl HotoTOHA. CoXKeHWe CneKkTpasibHbIX LBETOB.
Jwncnepcusa ceeTa.

Hemoncmpayuu.

MpsMONMHENHOe pacnpocTpaHeHWe CBeTa.

OTpaxkeHWe cBeTa.

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

ONTUYECKNIA CBETOBOA,

Xop nyyei B cobupatoLeit nnH3e.

Xop nyyeli B paccemBaroLLen NnH3e.

MonyyeHne N306paXKeHWNIA C MOMOLLbHO JINH3.

. MpuHUmMnN gectBusa hoToannapara, MMKPOCKONa 1 Tefeckona.
10. Mogenb rnasa.

11. Pa3noxeHvie 6en10ro ceeta B CMEKTP.

12. MonyyeHwne 6en10ro cBeTa Npu CNOXKEHUM CBeTa PasHbIX LLBETOB.

© Nk whE

Jlabopamopuwie pabomul u onvimol.



1. WccnepoBaHue 3aBUCMMOCTI Yr/ia OTPXXEHNSA CBETOBOIO flyya OT Yr/ia nafgeHus.
3yyeHne xapakTepuCcTUK N300padXeHns NpeameTa B MI0CKOM 3epKarie.

ccnepoBaHue 3aBUCUMOCTY Yrna MpenomIeHns CBETOBOrO syva OT yrna nageHus Ha
rpaHuLLe «BO3AyX—CTEK/IO».

MonyyeHne n306paXKeHMNIA C MOMOLLbIO COOMPAtOLLEN TNUH3bI.

OnpegeneHvie GOKYCHOMO pacCTOAHMS U ONTUYECKOI CbI COBMPALOLLLEIA NINH3bI.

OnbITbl M0 Pa3noXeHWto 6en10ro cBeTa B CeKTp.

OnbITbl MO BOCNPUATUIO LBeTa MPeAMEeTOB Mpu WX HabMAeHUM 4epe3 LBETOBble
(ULTPLI.

w N

No g s

Pasznen 12. KBanTtoBble sIBJICHUA.

OnbITbl Pesepthopaa U nnaHetapHas Mogenb atoma. Mogens atoma bopa. MicnyckaHue u
nornoLieHne ceeta aToMoM. KBaHTbI. JInHeliuaTble CreKTpbl.

PagnoakTBHOCTb. Asba, 6eTa- U ramma-usnydeHus.. CTpoeHWe aTOMHOro sifpa.
HyKnoHHasi MOfeNb aTOMHOro sapa. M3oTonbl. PaguoakTUBHble npeBpalleHns. [lepuof
nonypacnazga aTOMHbIX SAep.

AfepHble peakunn. 3aKOHbl COXpPaHeHMS 3apA40BOro M MacCoBOr0 Ynces. SHepPrus CBasm
aToOMHbIX fgep. CBA3b Maccbl U 3Heprun. Peakumn cuHTe3a U JeneHus agep. VICTOUHMKM
3Heprun CosnHua n 3BE34,.

AnepHas aHepreTuka. [eiicTBrs pafMoaKTUBHBIX U3YYEHNIA Ha XXMBbIE OPraHM3MbI.

Hemoncmpayuu.

CReKTPbl U3NYYeHs 1 NMOTNOLLEHUS.

CneKTpbl pas/IMYHbIX ra3os..

CnekTp Bogoposa.

Ha6ntoaeHve TpeKoB B Kamepe BunibCoHa.

PaboTa CUETUMKA VOHU3UPYIOLLIX N3NYUEHWIA.

PervcTpauys n3nyyeHus NpUpPoaHbIX MUHEPAOB 1 NMPOAYKTOB.

o UM wnNE

Jlabopamopnwvie padbomut u onvimol.

1. HabnioaeHne CNAOWHbIX U MHERYaTbIX CNEKTPOB N3/TyUYEHMS.

2. VccnepoBaHve TPEKOB: W3MEPEHME 3HEPruM YacTuubl MO TOPMO3HOMY nyTu (no
(hoTorpaduam).

3. W3mepeHune pagmoakTUBHOMO (hoHa.

IHoBTOpPUTE/IBbHO-000011IA0 M MOYJIb.

MoBTOPUTENbHO-0600WAIOWNIA ~ MOAYNb  NPeAHasHayeH AN cucTemMaTuM3aumm  u
06006LLeHNs NpeAMETHOr0 COAEPXKaHUs 1 ONbiTa AeSTENbHOCTW, MPUOBPETEHHOMO NPY N3YUYEHNN
BCEro Kypca wsnku, a Takxe Ans NogrotoBKM K OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMeHy Mo
(hm3nKe AN 06yYaroLLMXCS, BbIOPABLUMX 3TOT YUYeOHbI NpeamerT.



Mpy  M3yYeHUM [AHHOTO MOAYNS  Peann3ytoTcsi U CUCTEMATU3MPYIOTCS  BuUApl
[EATENbHOCT, Ha OCHOBE KOTOPbIX OGECneumBaeTcs  [JOCTUXKEHVME NPeAMETHbIX U
MeTanpeamMeTHbIX MNaHUpPyeMbIX pe3ynbTaToB 06YyueHus, thopmupyeTcs
eCTEeCTBEHHOHAY4Hasi FPaMOTHOCTb: OCBOEHME Hay4yHbIX METOA0B WCCNeA0BaHUS SIBNEHWIA
NPUPOAbl M TEXHWKWU, OBMafieHWe YMEHUSMU OObACHATb (M3NYECKMe SBNEHUS, NPUMEHss
MonyYeHHble 3HaHUS, peLlaTb 3a4a4u, B TOM UYMCe KaUYeCTBEHHbIE 11 AKCMEPUMEHTA/IbHBbIE.

MpUHUMNaNbHO AesTeNbHOCTHbI XapakTep AaHHOrO pasfena peannsyetcs 3a CUET Toro,
YTO 06YUalOLLIMECS BbIMOMHAIOT 3a[jaHNsl, B KOTOPbIX MM Npe/araeTcs:

Ha OCHOBE MO/YYeHHbIX 3HaHWI Pacro3HaBaTh U HayYHO 06BACHATH DU3NYECKUE SBNEHNS
B OKpY>KatoLLeli NPUpPOAE 1 NMOBCEAHEBHOM XI3HK;

MCrnoJsib30BaTb Hay4HblE METOAbI NCCNEAOBaAHUA (*)VI3VI‘-I€CKVIX SIBMIEHWNIA, B TOM 4mcre anAa
MPOBEPKN TMNOTE3 U MOTyHEHUA TEOPETNYECKNX BbIBOOB,

006BACHATb Hay4Hbl€ OCHOBbI Hanbonee BaXKHbIX ,CI,OCTI/I)KEHI/IVI COBPEMEHHbLIX TEXHONOI A,
Harnpumep, NpakTM4eCKoro ncnonb3oBaHnAa PasiMyHbIX NCTOYHUKOB 3HEPIK Ha OCHOBE 3aKOHa
npespaweHna N CoXpaHeHnA BCEX N3BECTHLIX BUAO0B 3HEPTUN.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

M3yyeHne (U3MKM Ha YpOBHEe OCHOBHOIO 06Lero o06pa3oBaHWA HanpaeneHO Ha
[OCTUKEHME NMYHOCTHBIX, MeTanpeAMeTHbIX U NpeAMeTHbIX 06pa3oBaTeNbHbIX Pe3ybTaToB.

B pesynbTaTe M3ydeHUs (M3MKM Ha YPOBHE OCHOBHOrO OOLLEro 06pasoBaHus Y
o6yuatoLLerocs 6yayT cthopMUPOBaHbI CNeAYHOLLME INUHOCTHBIE Pe3Y/bTaTkl B YaCTu:

1) NATPUOTUHIECCKOI'O BOCIIUTAHUSA

—NpOsABNEHNE MHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHAKO POCCUMIACKON (PU3NYECKOIA
HayKu;

— LIEHHOCTHOE OTHOLLEHWNE K AOCTMXXEHUAM POCCUNCKNX YYEHBIX-(N3NKOB;

2) IPaKAaHCKOI0 U TyYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA

—TrOTOBHOCTb K aKTMBHOMY Y4acTUO B O0OCYX[EHWM OOLLECTBEHHO 3HAYMMbIX N 3TUYECKUX
Npo6siem, CBA3aHHbIX C MPaKTUYECKUM MPUMEHEHNEM AOCTUMIKEHWNIA (DU3NKM;

— 0CO3HaHWe BXKHOCTU MOPa/IbHO-3TUHECKMX NMPUHLMMNOB B LeATE/IbHOCTUN YYEHOTO;

3) 3cTeTH4YeCKOro BOCTIUTAHUS

—BOCMPUATME 3CTETUYECKMX KayeCcTB (DM3MYECKOW HayKu: €€ rapMOHWYHOrO0 MOCTPOEHNS,
CTPOrocTH, TOYHOCTU, NTAKOHUYHOCTMW;

4) HEHHOCTH HAYYHOI'O MO3HAHUSA:

— 0CO3HaHWe LeHHOCTY (BM3MYECKOM HayKM KakK MOLLLHOTO MHCTPYMeHTa NO3HaHWA MUpa, OCHOBBI
Pa3BUTUS TEXHOMOIMIA, BaXKHEWLLIEA COCTaBNSAIOLLEN KYNbTYpbI;

— pasBuTME Hay4HOI NHOBO3HATENLHOCTU, MHTEPEca K UCCNeA0BaTeIbCKOW AeATENbHOCTY;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONOTYYHsI:



—0CO3HaHWe LIeHHOCTM 6e30racHoOro obpasa >XM3HU B COBPEMEHHOM TEXHO/IOMMYECKOM MUpE,
B&XKHOCTM MpaBun 6e30nacHOro MoBefeHUs Ha TPaHCMopTe, Ha LOporax, C 3M1eKTPUYECKUM U
TennoBbIM 060py0BaHNEM B JOMALLHUX YC/TOBUSX;

— C(HOPMUPOBAHHOCTb HaBblKa peqiekcun, Npu3HaHWe CBOEro MNpasa Ha OWWOKY M Takoro e
npasa y Apyroro 4YenoBekKa;

6) TPY10BOr0 BOCIIUTAHUSA:

—aKTUBHOE YYyacTue B peLleHUM MpaKTUYecKMxX 3agad (B paMkax CeMbW, 06pa3oBaTe/ibHOW
opraHusayuun, ropoga, kpas) TeXHONOrMYeCKO U CoLManbHON HanpaB/ieHHOCTU, TPeOyoLWwmX B
TOM YuCne U PU3NYECKNX 3HAHWIA;

—WHTEpeC K NpakTU4ecKoMy 13y4eHnto NPogiecCuia, CBA3aHHbIX C PU3NKOINA;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

—OpueHTauus Ha npuUMeHeHMe (U3NYECKUX 3HaHUWA [N pelleHus 3agad B obnactu
OKpYXatoLler cpefibl, MIaHMPOBaHUA MOCTYNKOB M OLEHKN MX BO3MOXHbIX MOCNeACTBUN NS
OKpY>KatoLLeli cpegsl;

— 0CO3HaHWe rnobasibHOro Xapakrepa aKOOrMYecKnxX NpobaeM 1 NyTeid NX peLLeHns;

8) aJanTauu K USMEHSIOIIUMCH YCJIIOBUAM COIII/IaJIbHOﬁ u l'[pHpO)ll—[Oﬁ Cpeabl:
—NOTPeBHOCTb BO B3aUMOLENCTBUN MPY BbIMOIHEHUN UCCEL0BaHWIA N MPOEKTOB (IU3NYECKON
HanpaBfeHHOCTW, OTKPbITOCTb OMbITY U 3HAHUAM APYTUX;

— MNOBbILLIEHWNE YPOBHSA CBOEM KOMMNETEHTHOCTUN Yepes NPaKTUYECKYHO AeATe/IbHOCTb;
—NOTPeBHOCTb B (POPMUPOBAHNM HOBbLIX 3HaHWI, B TOM Yucie POPMYNNPOBaTbL MUAEWN, NMOHATUS,
rMnoTesbl 0 PU3NYECKNX 0OBEKTAX U ABNEHUSX;

—0CO3HaHVe AehLUMTOB COOCTBEHHbIX 3HaHWIA 1 KOMNETEHTHOCTE B 061aCTN (PUINKN;

— NNaHMpoBaHWe CBOEro pa3BMUTUSA B MPUOOPETEHNM HOBbLIX (PU3NYECKUX 3HAHWIA;

—CTPEM/IEHNE aHaA/IM3MPOBaTh U BbISBNATL B3aMMOCBS3M NPUPOLbl, 06LLECTBA U 3KOHOMUKM, B
TOM 4mCrie C UCMONb30BaHNEM (PU3NYECKUX 3HAHWIA;

— OLeHKa CBOMX AeNCTBUI C YHETOM B/IUSHUA HA OKPY>XKAHOLLYHO CPeAy, BO3MOXHBIX r1106a/1bHbIX
nocneacTBuiA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbTate 0CBOEHMS MporpaMMbl MO (DM3MKE HA YPOBHE OCHOBHOIO O6LUEro
obpaszoBaHMs Yy obyuvatowerocsd 6yayT CHOPMUPOBaHbI MeTampeIMeTHbIe Pe3yJbTaThl,
BK/IKOYalOLMe MO3HaBaTe/lbHble YHMBEPCA/bHblE Y4YeOHble [eACTBUS, KOMMYHUKATUBHbIE
YHUBEPCa/IbHble YUYeOHble Le/iCTBUS, PEryNsTUBHbIE YHNBEPCASIbHbIE YUYeOHbIE AECTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NelCTBHUS

Ba3oBble JJoruueckue geiicTBUA:

BbISIBNATb W XapaKTepK30BaThb CYLLECTBEHHbIE NPU3HAKI 06LEKTOB (SBNEHMIA);



yCTaHaBNMBaTb CYLLECTBEHHbIA MPU3HaK KnacCUuKauum, OCHOBaHUA A/ 0606LWeHns 1
CpaBHEHNS;

BbISIBNIATL 3aKOHOMEPHOCTW U MPOTMBOPEYMS B paccMaTpuBaeMblX (PakTax, AaHHbIX |
HabNOAEHNAX, OTHOCALLMXCS K (DU3NYECKUM ABIEHUAM;

BbISIBNATL NMPUYNHHO-CNIEACTBEHHbIE CBA3W MPU U3YYeHUN (DU3NYECKUX SBNEHWIA U MPOLECCOB,
[enatb BbIBOAbI C UCNOMb30BaHNEM [efyKTUBHbIX Y MHAYKTUBHbLIX YMO3aK/KOUYEHUI, BbIABUIaTb
rMnoTesbl O B3aMMOCBA3AX (PU3NYECKNX BESTUYMH;

CaMOCTOSATENIbHO BbIOMpPaTb CNOCO6 peLleHns yyebHO m3nmueckol 3agaynm (CpaBHEHMe
HECKONbKNX BapuvaHTOB peLleHuns, BbIoop Hanbonee MOAXOAALWEro ¢ YY4ETOM CaMOCTOSATE/IbHO
Bble/IleHHbIX KPUTEPWEB).

Ba3oBrble ucciaenoBareJLCcKue AeiiCTBHSA.

MCNO/b30BATh BOMPOCHI KakK UCCNef0BaTeNIbCKMA MHCTPYMEHT NO3HAHWS;

MPOBOANTL MO CaMOCTOSITE/IbHO COCTaB/IEHHOMY TM/aHy OfbIT, HECMOXHbIA  (HU3NYECKNIA
3KCMEePUMEHT, HeGO/bLUIOE UCCNefoBaHNe (PU3NYECKOTO SABNEHMS;

OLeHMBaTb Ha MPWMEHUMOCTb W [AOCTOBEPHOCTb MH(OPMALMIO, MOMYYeHHYO B  Xofe
NCCNEAOBaHNS UMW IKCTIEPUMEHTE;

camoCTOsATeNIbHO  (DOPMY/IMPOBaTh 0606LLEHMSI 1 BbIBOAbI MO pe3y/nbTaTam MpPOBEAEHHOIO
HaGNOEHNS, OMbITa, UCCEA0BaHNS;

MPOrHO3MpPOBaTb BO3MOXHOE AaNbHelillee pasBUTME (IM3MYECKMX MPOLECCOB, a TaKKe
BbIABMraTb NPEANON0XKEHUS 06 UX Pa3BUTKMN B HOBbIX YC/OBUAX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

MPUMEHATb Pas/inyHble MeTObl, UHCTPYMEHTbI M 3arpockl NPy Noucke 1 oTbope MHpopmauum
NN [aHHbIX C YYETOM NPeAsIoKEHHOM Y4eBHOM (hM3MYeCKO 3adaun;

aHasM3npoBaTb, CUCTEMATU3MPOBATL U UHTEPNPETUPOBATL MH(OPMALMIO Pa3INYHbIX BULOB U
(hopMm NpeAcTaBeHNS;

CaMOCTOATENIbHO  BbIOMpPaTb  ONTUMaNbHYHO  (DOPMY  NPEeACTaBfieHUs  MHopMauum v
WNIOCTPUPOBATL peLlaeMble 3aa4yn HEC/TOXKHbBIMWU CXeMaMu, avarpamMamMun, HON rpadmkon m
NX KOMOUHaLMAMM.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBLIC yqeﬁﬂme JaelcTBUA:

B Xofe 00CYyXAeHus y4yebHOro marepuana, pesy/nbTaTtoB nabopaTopHbIX pPaboT M MPOEKTOB
3a/laBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMoii TeMbl U BbICKa3blBaTb WAEW, HaLeNeHHble Ha
peLLeHe 3aa4m 1 noaaepxaHune 6/1aroXkenarTesibHOCTU 00OLLeHUS;

COMOCTaB/IATb CBOW CY)XKAEHWUS C CY)XXAEHUSMU [PYrnX Y4YaCTHUKOB [uanora, 06HapyXmBaTb
pasninyve 1 CXO0ACTBO MO3ULMIA;

BblpaXXaTb CBOK TOUKY 3PEHUSA B YCTHbIX M MUCbMEHHbIX TEKCTaX;

ny6/IMYHO MpPeAcTaBnATb Pe3ynbTaTbl BbINOIHEHHOrO (U3UYECKOro OnbiTa (3KCNepUMeHTa,
nccnefoBaHns, NPOeKTa);

MOHMMaTb W WUCMO/Mb30BaTh MNPEUMYLLECTBA KOMaHAHOM W WHAMBUAYa/IbHOW paboTbl npw
peLLeHNN KOHKPETHOW (131YecKoi nNpobemsl;

NPUHUMATL LS COBMECTHOW [AesATeNbHOCTU, OPraHun30BbIBaTb AENCTBUSA MO €€ [OCTUXKEHUIO:
pacnpefensitb ponu, 06CyKaaTb MPOLECChl M pe3y/bTaTbl COBMECTHOM paboTbl, 0606LaTh
MHEHWSA HECKO/IbKUX OJEN;

BbIMO/IHATL CBOKO YaCTb PaboThbl, JOCTUras KaYeCTBEHHOMO pe3y/ibTara no CBOEMY Harnpas/ieHWHo
1 KOOPAUHMPYA CBOV AENCTBUSA C APYIMMU YlleHaMU KOMaH/b!;

OLeHMBaTb KayeCTBO CBOEro BK/afa B OOWMIA MNPOAYKT MO KPUTEPUSM, CaMOCTOSTE/IbHO
ChopMYyNMPOBaHHbLIM Y4aCTHUKAMV B3aUMOLENCTBUS.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

BbIIBNATb MPOGMEMbI B XKU3HEHHbIX U YUYEBHbIX CUTyaUMsiX, TPeOYHOLIMX [/ peLleHus
(M3NYECKIX 3HAHNIA;

OPMEHTUPOBATLCA B Pa3MYHbIX MOAXOAAX MPUHATUS PeLleHUid (MHAMBUAYaNbHOE, MPUHSATUE
PELLeHVs B rpynme, NPUHSTUE PELLEHNIA rpynmnoii);

CamMOCTOSATe/IbHO COCTaBASATb a/IFOPUTM PELLEHNS (h3UYECKOIA 3aaum UK NiaHa UCCnefoBaHUS
C YYETOM VMEIOLMXCS PEcYpcoB W  COGCTBEHHbIX BO3MOXHOCTEN, aprymMeHTMpOBaTh
npefsiaraeMble BapUaHTbl PELLIEHNIA;

[enaTb BbIGOP 1 6paTh OTBETCTBEHHOCTb 3a PELLIEHNE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

[aBaTb afieKBaTHYIO OLEHKY CUTyaUumn 1 npeanaratb NaH eé U3MeHeHUs;

0GbSACHATb NPUYNHBI JOCTUIKEHNS (HEAOCTVKEHNS) Pe3y/bTaToB AeSTeNbHOCTH, aBaTb OLEHKY
NPUOBPETEHHOMY OMbITY;

BHOCWUTb KOPPEKTMBLI B [JeSTENbHOCTL (B TOM YWCNE B X0 BbIMOSHEHUS (M3NYECKOTO
McCneoBaHNst UM MPOEKTa) Ha OCHOBE HOBbIX 0BCTOSATENbCTB, W3MEHMBLUMXCA CUTYaLWA,
YCTAHOB/IEHHBIX OLLINGOK, BO3HUKLLINX TPYAHOCTEIA;

OLiEHMBATb COOTBETCTBYME PE3Y/bTaTa LIeN U YCNOBUAM;

CTaBUTb Cebsi Ha MecTo APYroro YesioBeka B XOf€e Cropa WAU AWUCKYCCUM Ha HayuyHyH TeMmy,
MOHVMMaTb MOTVBbI, HAMEPEHWS U NOTVKY APYTOro;

MpU3HaBaTb CBOE NPaBO Ha OLUMGKY Npy peLleHnn (n3nYecKnX 3afad Unm B YTBEPXKAEHUSX Ha
Hay4Hble TeMbI 11 TaKOe Xe NpaBo ApYyroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K KOHLy 06yueHVsi B 7 kiacce NPeAMETHbIE Pe3ynbTaTbl HAa 6Aa30BOM YPOBHE [O/MKHbI
OTpaXaTb CHOPMUPOBAHHOCTb Y 06YUAIOLLIMXCS YMEHUIA:

MCNONb30BaTh MOHATUSA: (DU3NYECKME W XUMUYECKME ABMIEHUS, HabMOLeHMe, IKCMEPUMEHT,
MOZeNb, TMnoTes3a, eaUHULbI PU3NYECKUX BEMYMH, aTOM, MOJIEKY/a, arperaTHble COCTOSHUA
BewlecTBa (TBEpPLOE, >KMAKOe, rasoobpasHOe), MexaHU4Yeckoe [ABWKeHWe (PaBHOMEPHOE,
HepaBHOMEPHOE, NPSAMOMNHENHOE), TPaeKTopWs, PaBHOAEACTBYHOWAA Cuna, Aedopmaums
(ynpyras, nnactuyeckas), HeBeCOMOCTb, COOOLLAOLLMECH COCYb!;

pasnuuyatb ABneHUA  (auddysns, TensoBoe [ABMXKEHME 4YacTUL, BeLlecTBa, PaBHOMePHOe
[BVKEHVEe, HEPaBHOMEPHOE [BWKEHWE, UHEPUUSA, B3aUMOLENCTBME TeN, paBHOBECWE TBEPAbIX
TeN C 3aKpennéHHON OCbio BpaLLeHWs, nepedada AaBneHnst TBEPAbIMK Tenamu, XXUAKOCTAMMU 1
rasamu, atmoctepHoe [aBfieHue, MnaBaHWe Ten, NPeBpaLleHnss MeXaHW4YeCKOW 3Heprumn) no



OMUCaHMIO WX XapaKTePHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLUMX [aHHOe
(PM3NYECKOE AB/EHME;

pacrno3HaBaTb MPOSBEHNE WM3YYEHHbIX (M3NYECKUX SBNEHUIA B OKPYXKAIOLLEM MUpE, B TOM
yncne U3nYeckne ABNEHMS B NPUPOLE: NMPUMEPbI ABVMXXEHUS C Pa3/IMYHbIMK CKOPOCTAMMU B
XXVMBON N HEXMBOW MpUpoAe, [LeACTBME CWUMbl TPEHUS B MPUPOAE W TEXHWKE, BAUSHME
aTMOC(epHOro AaB/eHNA Ha XXMBOIM OpraHU3Mm, naaBaHWe pblb, pblyary B Tefie YenioBeka, npu
3TOM MNepeBOAWTL MPaKTUYECKY 3afady B Y4ebHYH0, BblAenAaTb CYLIECTBEHHble CBOWMCTBA
(Npr3HakK) n3NYECKNX SBNEHWIA;

OMuCbIBaTb M3YyYeHHble CBOMCTBA TeNl WU (PU3MYECKME SBMEHWSA, WCNOMb3yA (PU3NYecKme
BeNMUYNHBbI (Macca, 006bEM, MIOTHOCTb BELLECTBa, BPEMS, MyTb, CKOPOCTb, CPeAHSs CKOPOCTb,
cunia ynpyroctu, cunia TSXKeCcTW, BeC Tena, cuia TpeHus, aasnieHne (TBEPAOro Tena, XWMAKOCTH,
rasa), BbITa/IKMBaloLLasa cua, MexaHuyeckas paboTta, MOLLHOCTb, M1eY0 CW/bl, MOMEHT CWU/lbl,
KO3(hpULMEHT NOME3HOrO AENCTBUS MEXaHW3MOB, KMHETMYeCKas WM MoTeHUMabHas 3Heprus),
Npyv ONWCaHUW MpPaBUIbHO TPaKTOBaTb (IM3MYECKUI CMbICT WCMONb3YEMbIX BENUYUH, WX
0603Ha4YeHNa N efNHULbI PU3NYECKMUX BEIMYMH, HAXOAUTb (HOPMY/ibl, CBS3bIBAIOLLME AaHHYHO
(hU3NYECKYIO BENNUNHY C APYTUMMW BENMUYMHAMKM, CTPOUTb FPauKN U3YHEHHbIX 3aBUCUMOCTEN
(PM3NYECKNX BESTUYMH;

XapaKTepn3oBaTb CBOWCTBA Ten, (PU3MYECKMe SABMIEHWA W MNPOLECChl, WCMONb3ys Mpasuia
cnoxeHus cun (BLONb OAHOW NPAMOIA), 3aKOH MyKa, 3aKoH lMackans, 3akoH Apxunmveaa, Npasuio
paBHOBeCKs pblyara (6/10Ka), «30/10TOe MPaBUIO» MEXAHMKM, 3aKOH COXPaHEHUS MeXaHUYecKoi
SHepruMu, npuv 3TOM f[aBaTb C/NOBECHYK (DOPMY/MPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTUYeCKOe BbIPaXKEHNE;

06BACHATb (IM3NYECKME SIBNEHWSA, MPOLECCbl U CBOWCTBA Tef, B TOM 4YUC/e U B KOHTEKCTe
CUTYyaLMiA NMPaKTUKOOPWUEHTMPOBAHHOIO XapakTepa: BbISBNATL NMPUYNHHO-CIEACTBEHHbIE CBSA3MN,
CTPOUTb 0ObACHEHMEe M3 1-2 NOrMYecKMX LaroB C OMopor Ha 1-2 M3y4yeHHbIX CBOWCTBA
(PU3NYECKMNX ABMIEHWI, (DU3NYECKNX 3aKOHA W/IM 3aKOHOMEPHOCTH;

peliaTb pacyéTHble 3ajaun B 1-2 AelCTBUA, UCMOMb3YA 3aKOHbl 1 (DOPMY/bl, CBS3bIBAIOLLME
(hM3nYecKmne BeNMUMHBI: HA OCHOBE aHain3a YC/I0BWUA 3afayn 3anmcbiBaTb KPaTKOe YCOBUE,
MOACTaBNATb (PU3NYECKNE BENNYMHBI B POPMY/Ibl N MPOBOANTL PacyéTbl, HAXOAUTL CPaBOYHbIE
[laHHble, HeobXoAMMble [N8 pelleHns 3ajay, OLUeHMBaTb PeaIMCTUYHOCTb  MOJTyYeHHOM
(hM3NYECKOI BENNYNHDI;

pacrno3HasaTb MPO6/iEMbI, KOTOPble MOXHO PeLnTb NpPW MOMOLLM (DU3NYECKUX METOAO0B, B
OMucCaHUN UCCnefoBaHNA BbILENATb NPOBEPSEMOE MPeanosiokeHne (rvnoTesy), pasnmyatb U
WHTEPNPEeTMPOBaTb NOJYYEHHbIV pe3ynbTaT, HaX04UTb OWMOKN B XOfe OnbITa, fefiaTb BbIBOAb!
Mo ero pesy/ibTaram;

MPOBOAUTL OMbITbl MO HabMIOAEHNIO (PU3NYECKMX ABMEHWUA WM (U3NYECKUX CBOWCTB Ten:
(hopMynMpoBaTb MPOBepPsSEMblE MPeLNONOXeHNs, CobMpaTb YCTaHOBKY W3 MNPEeAJsI0KEHHOro
060py0BaHMs, 3aNnCbIBaTb X0[ OMnblTa U POPMY/NMPOBATL BbIBOAbI;

BbINONHATL MpPAMble W3MEPEeHUs PacCTOAHWUSA, BPEMEeHW, Maccbl Tena, 00bEMa, CWUMbl U
TemrnepaTypbl C UCNOMb30BaHEM aHA/IOMOBbIX M LM(POBLIX NPMOOPOB, 3anucbiBaTb NOKa3aHUA
NPUOOPOB C YY4ETOM 33laHHOI abCOMOTHOM MOrPELLHOCTY N3MEPEHWIA;

NMPOBOAUTL UCCNeAOBaHWEe 3aBMCUMOCTUM  OAHOW  (PU3NYECKOW BeNMYUHBI OT APYro C
MCNONb30BaHMEM MPSIMbIX U3MEPEHWI (3aBUCUMOCTU MYTW PaBHOMEPHO ABWKYLLErocs Tena ot
BPEMEHWN [ABWKEHUSA Tena, CU/bl TPEHWUs CKOMbXeHWs OT Beca Tena, KavectBa 06paboTKu
MOBEPXHOCTEN TeN M HE3aBUCMMOCTU CUMbl TPEHMSI OT NOWAAN CONPUKOCHOBEHUSA TN, CUNbI
YrpPYyroctu oT YAJIMHEHUS NPY>KUHbI, BbITAKMBAIOLWWEA CUIbl OT 06bEMA NOrpyXXEHHOM YacTu
Tena U OT MOTHOCTU >KMAKOCTU, €€ He3aBMCMMOCTM OT MJIOTHOCTM Tena, OT r/y6uHbl, Ha
KOTOPYIO MOrPY)>XEHO Tesio, YC/IOBWIA MiaBaHUA Ten, YC/IOBUIA paBHOBECUS pblyara 1 6/10K0B),
y4yacTBOBaTb B M/IaHMPOBaHUN Y4ebHOro MCCefoBaHUA, cobupaTb YCTaHOBKY W BbIMOMHATb
M3MepeHus, crefysa NPeaNoOXeHHOMY MnaHy, (UKCMPOBaTb  pe3ynbTaTbl  MOSYHYEeHHOM
3aBMCUMOCTN (PU3NYECKMX BENYMH B BUAE NPEASIOKEHHbIX Tabnuy, U rpaukos, fAenatb
BbIBOAbI MO pe3y/ibTataM UCC/ef0BaHus;



MPOBOAUTL KOCBEHHbIE M3MEPEHUS (PU3NYECKMX BeNMUMH (MIOTHOCTb BELLECTBA XXMUAKOCTU U
TBEPAOro Tefa, Cwuia TPEHUS CKOJMIbXEHWA, [aB/fieHWe BO3[yXa, BbITAIKMBAKOLWAA CUNa,
[EeNCTBYIOLLAA Ha NOrPY>KEHHOE B XXUAKOCTb TeNo, KOAMMULMEHT NOME3HOro AelCTBUA NMPOCTbIX
MEeXaHW3MOB), Crefys MPeANOXeHHOW WMHCTPYKUMKX: NPU BbINOSIHEHUN U3MEPEHWli cobupathb
9KCMNEePUMEHTASIbHYO YCTaHOBKY U BbIYUC/IATH 3HAYEHME UCKOMOW BE/TMYMNHDI;

cobnogaTh npasmna TEXHUKM 6e30MacHoOCTM Npu paboTe ¢ nabopaTtopHbIM 000PYA0BaHMEM;
yKasblBaTb MPUHLMMBI LEeACTBMS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECbl, TEPMOMETP,
AVHAMOMETP, coobLatoLLmecs cocyabl, 6apoMeTp, pblyar, NOABUXXHBIA 1 HEMOABVKHBIN 60K,
HaKNOHHasA NI0CKOCTb;

XapakTepu30BaTb MPUHLUMMbLI LECTBUS U3YYeHHbIX MPUOOPOB M TEXHWUYECKUX YCTPOWCTB C
onopoil Ha wux onucaHus (B TOM uuCne: MOALIMMHUKKA, YCTPOMCTBO BOLONPOBO/A,
rMApaBIMYeCcKUin nNpecc, MaHOMETP, BbICOTOMEpP, MOPLUHEBOW HAcoC, apeoMeTp), MCMonb3ys
3HaHWA O CBOWCTBaX (PU3MYECKMX SABMEHUA U HeobXoAuMble (DU3NYECKME 3aKOHbl W
3aKOHOMEpPHOCTH;

NMPUBOAUTL MPUMEPbI (HAXO4UTL WH(OPMAaLMI0 O NpuMepax) MpPaKTUYeCcKOro MCnosb30BaHUs
(h13nYECKNX 3HAHWIA B NOBCEAHEBHON XXM3HW /15 06ecneyveHns 6e30MacHOCTY Npu 0bpaLLeHn ¢
npuéopamm ¥ TEXHUYECKMMW YCTPOCTBaMM, COXPaHeHUs 3040pOBbA U COOMOAEHUS HOPM
9K00rMYeCcKOro NoBeeHNs B OKPYXKatoLLLEN cpefe;

OCYLLECTB/IATL OTOOP WCTOYHWKOB WH(opMauuy B MHTEpHETe B COOTBETCTBUM C 3aLaHHbLIM
MOMCKOBLIM 3aMpoCOM, Ha OCHOBE WMEIOLUMXCA 3HAHWA U MYTEM CpPaBHEHUA PasIMUHbIX
NCTOYHWMKOB BbIAENATb MH(OPMaLMi0, KOTopas SBMSETCA NPOTUBOPEYMBON WM MOXET ObITb
He[0CTOBEPHONA;

MCMOMb30BaTh MPWU  BbIMOIHEHUM  Y4YeBHbIX 3afaHuii  Hay4YHO-NONYNAPHYK  NUTepatypy
(PM3NYECKOTrO COAepXKaHUs, CrpaBOYHble MaTepuasnbl, pecypcbl ceTu VIHTepHeT, BageThb
nprémamy KOHCMEKTUPOBAHUA TeKCTa, MNpeobpa3oBaHWs WMHGOpMaLMM U3 OLHOW 3HAKOBOM
CUCTEMbI B IPYTYHO;

CO3[aBaTb COOCTBEHHbIE KpaTKWMe TMUCbMEHHbIE W YCTHble COO6OLEeHUA Ha OcHoBe 2-3
MCTOYHMKOB MH(OpMaLun (PU3NYECKOTO COZepXKaHusi, B TOM yucne ny6nnyHo fenaTb KpaTkue
coobLleHns 0 pe3ynbTaTax MPOEKTOB WM Y4ebHbIX WCCNeA0BaHWA, MpY 3TOM FPaMOTHO
MCNONb30BaTh M3YYEHHbIA MOHATWIAHBIA annapar Kypca (hM3MKK, COMPOBOXAATb BbICTYMN/IEHNE
npeseHTaLmen;

MpW BbINOIHEHUN YYebHbIX NMPOEKTOB N UCCNef0BaHNIA pacnpefensiTb 0653aHHOCTU B rpynne B
COOTBETCTBMU C MOCTaBMEHHbIMW 33fla4yamu, CNeguTb 3a BbINOSHEHWEM NlaHa [AelCTBUA,
aflekBaTHO OLeHMBATb COOCTBEHHbI BK/Mah B  AeATeNbHOCTb  rpynmbl, BbICTpauBaTh
KOMMYHUKATUBHOE B3aMOAENCTBIE, YUUTbIBAS MHEHNE OKPYXKAHOLLMX.

K KOHLYy 06yuYeHUs B 8 kiacce NPeAMETHbIE Pe3y/bTaTbl Ha 6a30BOM YPOBHE [IO/KHbI
OTpaxaTb CHOPMUPOBAHHOCTD Y 06YYAOLLIMXCS YMEHNIA:

MCNONb30BaTh MOHATUA: Macca M pa3Mepbl MOMEKY/, TEMIOBOE [BWKEHWE aTOMOB UM MOJEKY/I,
arperatHble COCTOSIHASA BELLUECTBa, KPUCTaNIMYECKME W amMOpP(HbIE Tena, HaCbILEHHbIA W
HEHACbILWEHHbIA Nap, BNAXHOCTb BO3A4yxXa, TemrepaTtypa, BHYTPEHHSAS 3Heprus, TeroBou
ABUraTeslb, 3/1EMEHTAPHbIN 3MEKTPUYECKNIA 3apsf, 3NEeKTPUYECKOe Mose, MPOBOAHUKN 1
AM3NEKTPUKM, MOCTOAHHBIN 3M1IEKTPUYECKMNIA TOK, MarHUTHOE Mofe;

pasnuyatb ABfeHNsA (TEns0BOe paclUMpeHre U CxaTtue, Ternsonepesaya, TeMNJ0BOe PaBHOBECUE,
CMayvBaHue, KanwnispHble SBNEHUSA, UCMapeHne, KOHAeHCaUWs, NnaBfeHne, KpucTaninsaums
(oTBepaeBaHMe), KuneHwe, Tenaonepegaya (TennONPOBOAHOCTb, KOHBEKUWSA, W3MYYeHUe),
aNeKTpu3auns Ten, B3aVMOLENCTBUE 3apsA0B, AeWCTBUA 3NeKTPUYECKOro TOKa, KOPOTKOe
3aMblKaHue, B3aMMOAENCTBE MarHUTOB, AENCTBME MarHWTHOrO Noas Ha NPOBOAHMK C TOKOM,



3N1eKTPOMarHUTHas MHAYKLMA) N0 OMUCaHWUIO UX XapaKTepHbIX CBOMCTB U Ha OCHOBE OMbITOB,
[EMOHCTPUPYIOLMX aHHOEe (PU3NYECKOE ABJEHNE;

pacno3HaBaTb MNPOSB/IEHNE W3YHYEeHHbIX (PU3NYECKUX SBMIEHWIA B OKpPYXalollem Mupe, B TOM
yuncrne u3nYecKune ABneHUs B MPUPOLE: NMOBEPXHOCTHOE HATSHXKEHWNE U KanunspHble ABNeHNS B
npupoge, KpucTan/bl B Npupoge, ninydeHne ConHua, 3amep3aHune BOLOEMOB, MOPCKME 6pU3bl,
06pa3oBaHMe pochbl, TyMaHa, Hes, CHera, 3/1leKTPUYecKre ABIEHNS B aTMOC(EPE, 3N1EKTPUYECTBO
XVBbIX OpraHW3MoB, MarHUTHOe nosie 3eM/un, [peid NocoB, Poib MarHAUTHOrO Nons Ans
XW3HW Ha 3emne, NospHoe CUSHME, NPU 3TOM NepPeBOAUTL MPaKTUYECKYHO 3a4ady B YUYebHY,
BblAeNATb CYLLeCTBEHHbIEe CBONCTBA (MPU3HAKM) (hU3NYECKNX ABMIEHWIA;

ONuCbIBaTb M3y4YeHHble CBOWCTBA Tell U (DU3MYECKME SBNEHWS, UCNOMb3ys (PuU3nyeckue
Be/IMYMHbI (TemMnepaTypa, BHYTPEHHSS 3HEPT WS, KONIMYECTBO TENOThI, YAe/bHaA TENN0EMKOCTb
BeLLeCTBa, YfAeNbHas TennoTa MaBfeHus, YyheflbHasa Tennota napoobpasoBaHus, YAenbHas
TenjoTa CropaHus TOMAWMBA, KO3(M(ULMEHT MONE3HOro [eiCTBUS TEMnIoBOM  MalUuWHbI,
OTHOCUTENbHAA BNAXHOCTb BO3AyXa, I3MEKTPUYECKUIA 3apsfd, Cuna TOKa, 3MeKTpuyeckoe
HanpsXeHue, COMPOTWUBNEHME NPOBOAHWKA, YAeNbHOe COMpPOTMB/IEHWE BellecTBa, pabota u
MOLLHOCTb 3/1EKTPUYECKOr0 TOKa), MpY OMMcaHUM NpaBUIbHO TPaKTOBaTb (PU3NYECKNIA CMbICH
MCMNOMb3YEMbIX BE/IMYUH, 0603HAYEHUA N eAUHULBI PU3NYECKNX BEIMUNH, HAXOLUTb (DOPMYIb,
CBA3bIBAOLLME [AHHYK (DU3NYECKYH BEIMYMHY C APYrMW BeNMYMHaAMWU, CTPOUTL Fpaduku
M3yYeHHbIX 3aBUCUMOCTeN PU3NYECKNX BEIUYMH;

XapaKTepn3oBaTb CBOWCTBA Tes, (PU3MYECKMe SBNEHUS U MPOLECChbl, MCMONb3Yys OCHOBHbIE
MONIOXXEHNS MONEKYNAPHO-KMHETUYECKOW TEOPUI CTPOEHWS BELLECTBA, MPUHLMMN Cyrnepnosnumm
nosiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsafa, 3akoH Oma A/ yyacTka Lenu,
3akoH [bxoynsa—JleHua, 3aKOH COXPaHeHWs 3Hepruu, nNpu 3TOM [aBaTb C/IOBECHYIO
(hOpMY/IMPOBKY 3aKOHAa Y 3anmncblBaTh ero MaTeMaTUYeCKOE BbIPaXKEHNE;

00BACHATL (h3MYECKMe NPOLLECChl M CBOWCTBA Ten, B TOM YUC/e U B KOHTEKCTE CUTYyauuid
NPaKTVKOOPMEHTMPOBAHHOIO XapakTepa: BbIABAATb MPUYUHHOCNEACTBEHHbIE CBA3M, CTPOUTb
06BbACHEHME M3 1-2 NOMMYECKMX LUAroB C OMopoi Ha 1-2 M3y4YeHHbIX CBOMCTBA (PU3NYECKMX
ABNEHWUI, (PN3NYECKMX 3aKOHOB NN 3aKOHOMEPHOCTEN;

pellaTb pacyéTHble 3aaun B 2—3 [elCTBMSA, MUCMONb3Ys 3aKOHbI U (hOPMY/ibl, CBA3bIBatOLLME
(bM3nYecKmne BeNMUMHBI: HA OCHOBE aHa/n3a YC/I0BMUA 3afayM 3anmcbiBaTb KPaTKOe YCOBUE,
BbISBNATb HELOCTaTOK [JaHHbIX [J1 pelleHns 3afauun, BblOMpaTb 3aKOHbl U (POPMYIibl,
HeobXo4MMble [/19 €€ peLleHUs, NMPOBOAWUTL PacyéTbl WM CpaBHMBATL MOJlYYEHHOE 3HAYeHue
(h131YECKOM BENMUMHBI C U3BECTHBIMU aHHbIMU;

pacrno3HaeaTb MNPO6/EMbI, KOTOPblE MOXHO PeLnTb Mpu NOMOLM (PU3NYECKUX METOZOB,
MCNONb3ys OMnucCaHue WCCMef0BaHWs, BblAeNATb MPOBEPAEMOE MPEANOOXeHWe, OLEHUBATb
NpaBWIbHOCTL MOPSAKa NPOBeAEeHUS UCCNef0BaHWs, feNaTb BbIBOAbI;

MPOBOAWTL OMbITbl MO HaGMOLEHUIO (DU3NYECKUX SBMEHWUA WM (U3UYECKUX CBOUCTB Ten
(KanunnspHble ABMIEHWS, 3aBUCUMOCTb [aBfieHUsi BO3AyXa OT ero 00béma, TemnepaTypbl,
CKOPOCTW MpoLecca OCTbIBAHUA W HArpeBaHWs MNpU W3yY4eHUW OT LBeTa W3Ny4aroLlel
(nornowaroLei) MOBEPXHOCTW, CKOPOCTb WCMAapeHWUs BOAbl OT TemMepaTypbl XUAKOCTU U
nnowaan eé noBepxXHOCTW, ANeKTpU3aLus Ten W B3aVMOAENCTBUE 3NEKTPUYECKUX 3apsLoB,
B3aVIMO/ENCTBME MOCTOSAAHHbIX MAarHUTOB, BU3yasM3aums MarHWTHbIX MO/Ie MOCTOSAHHBIX
MarHuToB, AEWCTBMA MarHUTHOrO MONS Ha MPOBOAHUK C TOKOM, CBOWCTBA 3/1IEKTPOMarHuTa,
CBOWCTBa  3/IeKTpoABMrateNii  MOCTOSHHOrO  TOKa):  (hOpMy/MpoBaTb  MPOBEPSEMble
MPesnonoXeHns, cobupaTtb YCTAHOBKY W3 MPen/IoKeHHOro 060pYyA0BaHWUA, OMUCHIBATL XO[
onbITa ¥ (hOPMYNNPOBaTH BbIBOABI;

BbIMO/IHATL MPAMbIE M3MePeHUs TemnepaTypbl, OTHOCUTENIbHOM BNXHOCTM BO34yXa, CU/bI TOKa,
HanpsXKeHUs C MCMOMb30BaHWEM aHa/IOrOBbIX MPUOGOPOB U AATYMKOB (DU3NYECKUX BETNYUH,
CpaBHMBaATb pe3y/bTaTbl U3MEPEHMUIA C YHETOM 3aaHHON abCOMOTHOM NOrPELLHOCTY;

NMPOBOAUTL  UCCNeAOBaHWE 3aBUCUMOCTM  OAHOW  (DU3NYECKOW BENMUYMHBI OT [APYroh C
MCMOMb30BaHVEM MPAMbIX WU3MepeHWi (3aBUCUMOCTb COMPOTMB/IEHNUS MPOBOAHMKA OT €ro
[JIMHBI, M0LWAAM NOMepeyHOro CeYeHMs 1 yaerbHOro CONpPOTMB/IEHUS BeLLECTBa MPOBOAHNKA,



CUNbl TOKa, WAYLLEro 4epe3 MNPOBOAHWK, OT HanpsHKeHMs Ha NPOBOAHMKE, WCCMefoBaHue
nocnefoBaTeNlbHOrO U MapaifeflbHOro  COeAMHEHWIA  MPOBOAHMKOB):  N/IAHMPOBATH
nccnefoBaHne, cobmpaTb YCTaHOBKY U BbINOMHATL U3MePeHWs, cneays NpeaioXeHHOMY MaHy,
(hnKcmpoBaTb pesynbTaTbl MOMYYEHHON 3aBUCUMOCTVU B BuAe Tabnuy, U rpagmnkos, fenatb
BbIBOAbI MO pe3y/ibTataM UCCnefoBaHus;

MPOBOANTL KOCBEHHbIE M3MepPeHUs (U3NYeCKNX BennUnH (yaenbHas Tena0EMKOCTb BELLECTBa,
CONPOTMB/IEHNE MPOBOAHMKA, paboTa M MOLLHOCTb 3/IEKTPUYECKOro TOKa): M/1aHMpoBaTh
M3MepeHns, cobmpaTb 3KCNEPUMEHTaIbHYHO YCTaHOBKY, Cefys NPeasioXXeHHON UHCTPYKLMK, 1
BbIUYMC/IATH 3HAYEHWE BENINUMHDI;

cobnofath npasuia TeXHUKM 6e30nMacHOCTU Npu paboTe ¢ n1abopaTtopHbIM 060PYL0BaHNEM;
XapaKTepn3oBaTb MPUHUMNbI AEACTBUA W3YYeHHbIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C
Onopoil Ha ux onucaHus (B TOM 4uCne: cuCTeMa OTOM/EHUS AOMOB, FMIPOMETP, MapoBas
TypOuHa, amnepmeTp, BOSIbTMETP, CUETUMK 3MEKTPUYECKOM 3HEPruu, 3M1eKTPOOCBETUTE/bHbIE
npuoopbl, HarpesaTefibHble 371eKTPONpPUOopbl (MPUMEPDI), 3NEKTPUYECKME MPeaoXpaHUTeNw,
3NIeKTPOMarHuT, 3M1eKTpoaBuUraTesib MOCTOSHHOrO TOKa), WMCMOMb3ys 3HaHWS O CBOMCTBaX
(hU3NYECKNX ABNEHUIA N HEOOXO4UMbIE (PU3NYECKIME 3aKOHOMEPHOCTMW;

pacrno3HaBaTb MPOCTble TEXHWYECKME YCTPOMCTBA M M3MEpPUTE/NbHbIE MPUOOPbLI MO CXeMam W
CXeMaTUYHbIM PUCYHKaM  (KWUAKOCTHbIA TEPMOMETpP, TEpPMOC, MCUXPOMETP, TUTPOMETP,
ABUraTesib BHYTPEHHEr0 CropaHus, 3NeKTPOCKON, PeocTar), COCTaBNATb CXEMbl 3/IEKTPUYECKMNX
Lenei ¢ nocnefoBaTe/ibHbIM U Napasie/ibHbIM COeAUHEHMEM 3/1EMEHTOB, pa3nMyas YC/OBHble
0603Ha4YeHNS 3NEMEHTOB 3NIEKTPUYECKUX LieNnel;

NpMBOAUTL NpUMepbl (HaXoAUTb UHOPMALMIO O Npumepax) NPaKTUYECKOro MCMo/b30BaHMWS
(hM3NYECKNX 3HAHWI B NOBCELHEBHO XMN3HM ANs obecrneyeHns 6e30nacHOCTI Mpy 06paLLeHNN C
npuoopamMmm U TEXHUYECKUMU YCTPOCTBaMM, COXPaHEHUS 3L40POBbA W COOMOAEHUS HOPM
9K0M0OrMYecKOro NoBeAEHNS B OKPY>KaKOLLIER cpefe;

OCYLLECTBNATL MOMCK WHGOPMaLMM  (DU3NYECKOTO CoAepXaHusa B IHTepHeTe, Ha OCHOBe
UMEIOLMXCH  3HAHUA U NyTEM CPaBHEHWUS  AOMNONHUTENbHLIX WUCTOYHMKOB  BblAENATb
MH(opMaumio, KoTopas ABNSeTCA NPOTUBOPEUNBOWA UM MOXET ObITb HELOCTOBEPHOIA;
MCNONb30BaTb MPW  BbIMOMHEHUM  Y4YEOHbIX 3afaHWii  Hay4HO-MOMYNAPHYK  NMTepaTypy
(h13NYECKOr0 COAepXXaHWs, CrnpaBOYHblE MaTepuanbl, pecypcbl ceTu IHTepHeT, BnafeTb
npuémamy KOHCMEKTMPOBaHWS TEKCTa, NpeobpasoBaHNs MHGOPMaLMM M3 OfLHOM 3HAKOBOW
CUCTEMbI B APYTYIO;

c03[aBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHble COo0bLeHns, 0606Las nHpopmaumnio
13 HECKONbKNX MCTOYHWMKOB (DU3NYECKOr0 COAepyKaHWs, B TOM Yucie Ny6nnyHo npeacTaBasTh
pesynbTaTbl MPOEKTHOM WM UCCNeA0BaTeNbCKON  AeATENbHOCTU, MpW  3TOM  FPamoTHO
CNONMb30BaTh M3YYEHHbIN MOHATUIAHBIVA annapaT Kypca (r3nKK, CONPOBOXAATb BbICTYMNeHMe
npeseHTaLmen;

NPV BbINO/HEHWN YYeOHbIX MPOEKTOB M UCCNeA0BaHWI (13MYECKUX NPOLLECCOB pacrnpeaensThb
006513aHHOCTI B rpynne B COOTBETCTBUM C NOCTaB/IEHHbIMM 3afa4aMu, CNeanTb 3a BbINOHEHNEM
MnaHa [JeNCTBMIA M KOPPEKTMPOBaTb €ro, afekBaTHO OLeHMBaTb COOGCTBEHHbLIN BKnag B
[eATeNbHOCTb  TPYMMbl, BbICTpavBaTb  KOMMYHWKAaTMBHOE  B3aMMOLENCTBME,  NPOABSS
rOTOBHOCTb paspeLlaTb KOH(INKTbI.

K KOHUYy 06y4eHus B 9 kiiacce NpeiMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AO/HKHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 0OYYALOLLMXCA YMEHWIA:

CMOMb30BaTh MOHATUA: CUCTEMA OTCUYETA, MaTEPUabHAs TOUKa, TPAEKTOPUS, OTHOCUTENIbHOCTb
MEXaHW4YeCcKoro  [BWKeHus,  dedopmaums  (ynpyras, nnacTuyeckas),  TPeHue,
LleHTPOCTPEMUTENIbHOE YCKOPEHUE, HEBECOMOCTb W MEpPerpysku, LEHTP TSKECTW, abCcoMTHO



TBEPAOE TN, LEHTP TAXKECTU TBEPAOro Te/a, paBHOBECUE, MEXaHUYeCKMe KONebaHus U BOJHBI,
3BYK, MH(Pa3BYK W yNbTPas3ByK, 3/1EKTPOMArHUTHbIE BOJHbI, LUKaIa 3/1eKTPOMarHUTHbIX BOJIH,
cBeT, 6/IM30PYKOCTb U Aa/IbHO30PKOCTb, CMEKTPbl UCMYCKaHUA U MOrOoWeHns, anbga, beTta- 1
raMMa-u3nyyeHus, U30TomMbl, S4epHast SHEPreTUKa;

pasinyatb  SBMeHUs  (paBHOMEPHOE W HepaBHOMEPHOe  MNPAMO/MHENHOE  [ABMXKEHME,
PaBHOYCKOpPEHHOE MpPAMO/IMHEiHOe [BWKeHWe, CBOOGOAHOE MajeHWe Tes, paBHOMEPHOE
[BWKEHVE MO OKPY>XXHOCTW, B3aMMOLECTBUE Tesl, PeakTUBHOE ABWKeHWe, KonebatesbHoe
[BVXeHMe (3aTyxalolme W BbIHY)XAEHHble KoniebaHMs), Pe3oHaHC, BOJIHOBOE [BWKEHMe,
OTPaXXeHME 3BYKa, NPAMO/IMHENHOe pacnpoCTpaHeHWe, OTPaXEeHWe W MpefioMIeHNe CBeTa,
MONIHOe BHYTPEHHee OTPaXeHWe CBeTa, pas3fioXKeHWe Oenoro cBeta B CMNEKTP U CNOXEeHWe
CMEKTPa/IbHbIX LBETOB, AWCMEPCUs CBeTa, eCTeCTBEHHas pPafM0aKTUBHOCTb, BO3HWKHOBEHME
NIMHEYaTOro CcrekTpa WU3fydeHns) Mo OMUCaHUK0 WUX XapaKTepHbIX CBOWCTB M Ha OCHOBe
OMbITOB, AEMOHCTPUPYHOLLMX AaHHOE (PU3NYECKOE SB/IEHNE,;

pacno3HaBaTb NPOSB/EHNE W3YYEHHbIX (DU3NYECKMX ABMEHUIA B OKpYXarowwem mupe (B TOM
yncne QUanYeckre ABMIEHNUS B NPUPOLE: MPUAMBbLI U OT/IMBbLI, ABMXXEHWe nnaHeT CONHEYHOW
CUCTEMbI, PEaKTVBHOE [BWKEHWE XXMBbIX OPraHuW3MOB, BOCMPUSATME 3BYKOB >KUBOTHbLIMM,
3eMNIETPSICEHME, CEMCMUYECKME BOJHbI, LlyHaMu, 3XO, LBeTa Tes, OMTUYECKMe SBMEHUS B
npupoge, 6uonornyeckoe AenNCTBME BUAMMOrO, YNbTPa(UONETOBOrO W PEHTFEHOBCKOrO
M3MTyYEHNN, €eCTeCTBEHHbI pPafMOaKTUBHBIA (POH, KOCMWUYECKME Ny4uu, pPagmoakTUBHOE
N3NyYeHVe MPUPOLHLIX MWHEPaIoB, AENCTBUE PaAMOAKTUBHBIX W3/lyYeHWIA Ha OpraHuaMm
4esioBeKa), NPU 3TOM NepPeBOAMTL NPaKTUYECKYIO 3aAady B YUeOHYH0, BbIAENATb CYLLECTBEHHbIE
CBOWCTBA (MPU3HaKN) (IU3NUECKUX ABNEHNIA;

OMuCbIBaTb M3YYeHHble CBOMCTBA TeN WU (DU3MYECKMe SBNEHWUS, WCNOb3ys (hr3nyecKme
BE/IMUMHBI (CPEAHAS Y MIHOBEHHas CKOPOCTb Te/fia Mpy HepaBHOMEPHOM ABVKEHUW, YCKOPEHWE,
nepemMelleHre, NyTb, YrnoBas CKOPOCTb, CWAa TPEHWs, Cuna YMnpyroctu, cuia TSHKECTH,
YCKOpeHMe CBOGOLHOrO MafeHus, BeC Tena, UMMybC Tena, MMMYAbC CUfbl, MeXaHuyeckas
paboTa M MOLLHOCTb, MOTEHUMaNbHAs 3Heprust Tena, MOAHATOr0 Haf MOBEPXHOCTbIO 3eM/IN,
NOTEHLMaNbHAsA 3HEPTUA CKATOM MPYXMHbI, KUHETUYECKass 3Heprus, MofiHasg MexaHn4eckas
3HEprusa, nepuog M Yactota KonebaHWi, AfMHA BOSMHbI, TPOMKOCTb 3BYyKa W BbICOTa TOHa,
CKOPOCTb CBeTa, MoKasaTe/lb MPenoMfeHnst cpedpl), Npu OnMcaHWM MNpPaBUIbHO TPaKTOBaTb
(hM3NYECKUNIA CMbIC/T UCMONb3YEMbIX BEMNUMH, 0003HAYEHUSI N eAMHULIbI (DU3NYECKNX BEMINYUMH,
HaXo4UTb (hOPMY/bl, CBA3bIBAOLLME JAHHYH (U3MYECKYHD BENUUMHY C APYTUMU BENUYMHAMM,
CTPOMTb FpadIrKm N3yUYeHHbIX 3aBUCUMOCTEN (HU3NYECKNX BETNYUH;

XapakTepu3oBaTb CBOMCTBA Tef, (U3NYECKMe SABAEHMS W MPOLECChl, WUCMOMb3ys 3aKOH
COXPaHEHUS 3HEPrUN, 3aKOH BCEMUPHONO TAFOTEHMS, MPUHLUMN CYNeprno3nuumMm Ccui, NpUHLMN
OTHocuTenbHoCTM lanunes, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHWs WMMYbCa, 3aKOHb
OTPaXXEHUS U NPEIOM/IEHNS CBETA, 3aKOHbl COXPaHEHWs 3apsA0BOr0 M MacCoBOro Yucen npu
AAEPHbIX peakumsx, Mpu 3TOM [aBaTb CMOBECHYH (HOPMY/MPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTNYeCKOe BbIPaXKEHNE;

00BACHATL (hM3MYeCKMe NPOLECChl M CBOMCTBA Ten, B TOM YMUCE U B KOHTEKCTE CUTyauuii
NPaKTUKOOPMEHTMPOBAHHOIO XapakTepa: BbISBAATb MPUUYMHHO-CNEACTBEHHbIE CBS3W, CTPOUTb
00bSACHEHNE M3 2—3 NIOMMYECKMX LLAroB C OMOPOi Ha 2—3 M3YYeHHbIX CBOMCTBA (PU3NYECKMX
ABNEHWUI, (IN3NYECKMX 3aKOHOB NN 3aKOHOMEPHOCTENA;

pelaTb pacyéTHble 3a4aum (OMMparoLMecs Ha cucTemMy U3 2—3 ypaBHEHWIA), UCMO/b3YS 3aKOHbI
1 (hopMmyrbl, CBA3bIBalOLME (M3NYECKME BENMUMHBI: Ha OCHOBE aHanm3a YCNOBMSI 3afayu
3anncbiBaTb KPaTKOe YC/0BWE, BbISBSTb HEAOCTAOLIME UM U3ObITOYHbIE AaHHbIE, BblOMpaThb
3aKOHbl W (DOpMy/bl, HEobXoauMble [ANA PELUeHNs, MNPOBOAMTb PacyéTbl W OLEHMBATb
Pea/INCTUYHOCTb MOYYEHHOMO 3HAYEHUS (IU3NYECKOI BENNYMHBI;

pacno3HaBaTb MNPO6/EMbl, KOTOPble MOXHO PEWnTb MpYU MOMOLM (IU3NYECKMX METOZOB,
MCNONMb3ys ONUCaHWe WCCNefoBaHWs, Bbl4eNATb MPOBEPSEMOE MPeAroNoXKeHNe, OLEHUBATb
NpPaBWNbHOCTL MOPAAKA MPOBEAEHWUS WCCNeAoBaHWs, AenaTb BbIBOAbI, WHTEPNPETUPOBaTb
pe3ynbTaTbl HAGMOAEHNIA U OMbITOB,;



MPOBOAWTL OMbITbl MO HabMOLEHUIO (DU3NYECKUX SABMEHWUA WM (DU3NYECKMX CBOWCTB Ten
(M3yyeHre BTOPOro 3akOHa HbHOTOHA, 3aKOHa COXPaHEeHWA 3Hepruu, 3aBUCUMOCTbL Mepuosa
KonebaHWi NPYy>KMHHOIr0 MasiTHKa OT MacChl rpy3a 1 XXECTKOCTU MPY>KUHbI N HE3aBUCUMOCTb OT
amnanTyLbl MasibIX KonebaHuii, NpsMOIMHEHOE pacnpoCcTpaHeHye CBeTa, pasfioXKeHne 6enoro
CBeTa B CMeKTp, U3yyeHre CBOMCTB M300paXXeHNs B MIOCKOM 3epKasie U CBOMCTB M300paxeHNs
npegmMeTa B COGMparoLLLei NH3e, HabMIOAEHME CNIOWHBIX U IMHENYaTbIX CNEKTPOB M3/TyYeHUs):
CaMOCTOATE/IbHO CoBMpaTh YCTaHOBKY M3 M30bITOMHOro Habopa 060pyL0BaHUSA, ONUCLIBATL XOf
OMbITa U ero pesynbTatbl, POPMYINPOBATL BbIBOAbI;

MPOBOAUTL MPWY HEOOXOAMMOCTM CEpU0 MPAMbIX WU3MEPEHWI, Onpesenss cpefHee 3HaYeHue
n3mepsieMoli BennuMHbl (POKYCHOE paccTosiHME cobupatoLleli NMH3bl), 060CHOBLIBATbL BbIGOP
cnocoba nsmepeHunsi (M3MepuTeIbHOro NPUGopPa);

MPOBOAWTL UCCMefOBaHMEe 3aBUCUMOCTEN (DM3NYECKMX BENUYMH C WCMOMb30BaHVEM MPSIMbIX
N3MEpPEHUA (3aBUCUMOCTb NMYTU OT BPEMEHU MpPY PaBHOYCKOPEHHOM [BUKEHUM 6e3 HavabHOM
CKOpOCTK, Neprofa KonebaHnin MaTeMaTUyecKoro MasTHUKa OT 4JIMHbI HUTK, 3aBUCMMOCTI yria
OTPaXeHWs CBeTa OT Yrna nafeHus W yrna fpenomaeHns OT yrnia nafeHus): nnaHnupoBatb
nccnefoBaHme, CamocToATeNIbHO CObMpaTb YCTaHOBKY, (PUKCUMPOBaTb pe3ynbTaTbl MOMYyYeHHOM
3aBMCUMOCTU  (PU3NYECKUX BeNWYMH B BuAe Tabnuy W rpaukos, fenaTb BbIBOAbI MO
pesynbTaTaM UCCNef0BaHNS;

MPOBOANTL KOCBEHHbIE U3MEPEHUS (IN3NYECKUX BEIMUNH (CPeSHAA CKOPOCTb U YCKOPeHUe Tena
NPy PaBHOYCKOPEHHOM [BMXXEHUW, YCKOPEeHWEe CBOOOAHOrO NafeHus, >XECTKOCTb MNPYXXWUHBI,
KO3((ULMEHT TPEHUA CKOMbXKEHUSA, MexaHuWyeckas paboTa M MOLLHOCTb, YacTtoTa W Mepuoj
KonebaHWin MaTemMaTM4yecKoro M MPY>KMHHOTO MasTHWKOB, OMTUYecKas cuia cobuparoLlen
NINH3bl, PafMOaKTMBHBIA (DOH): MNNaHMPOBaTb W3MepPeHUs, CcobupaTtb 3KCMNepUMEeHTabHYIO
YCTaHOBKY W BbINO/HATL U3MEPEHUS, Creaya NPeasioKeHHOW MHCTPYKLUMK, BbIYNCIATL 3HaYeHNe
BE/IMUYMHBI U aHa/JIM3UPOBaTh MOJTyYeHHbIe pe3y/bTaTbl C YYETOM 3ajaHHOW MOrpPeLuHOCTU
N3MepPeHNI;

cobsntofath rnpaswmia TEXHWKM 6e30MacHoOCTM npu paboTe ¢ nabopaTtopHbIM 000PYA0BaHMEM;
pasfinyatb OCHOBHbIE MPU3HAKN WU3YYeHHbIX (U3NYECKUX MOAeNein: MaTepuasibHas TOuKa,
abCconoTHO TBEPLOE TeNo, TOYEUHbIN UCTOYHWUK CBETA, NyY, TOHKasA JIMH3a, NiaHeTapHas MOLeNb
aToma, HyK/I0HHast MoZe/lb aTOMHOT0 S4pa;

XapakTepu30BaTh MPUHLMNbLI LEACTBUS U3YYEHHbIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OrMopor Ha ux onucaHus (B TOM 4ucne: CNUAOMETP, AaTUMKM TMOSIOXEHUSA, PACcCTOAHUA W
YCKOPEHUs, pakeTa, 9XON0T, O4YKM, Mepuckor, GoToannapar, ONTUYECKMe CBETOBOAbI,
CMEKTPOCKON, [03UMETP, Kamepa BunbCoHa), UCNONb3ys 3HAHWA O CBOMCTBaX (M3UYECKUX
AB/IEHUI 1 HEO6XO0AMMble (PU3NYECKMe 3aKOHOMEPHOCTH;

MCNONb30BaTb CXEMbl W CXeMaTW4Hble PUCYHKM W3YUYEHHbIX TEXHUYECKUX YCTPOMUCTB,
N3MEPUTESIbHBIX  NPUOOPOB U TEXHONOrMYECKUX MPOLECCOB  MNPU  pelleHun  yyebHo-
NPaKTUYeCKMX 3afa4, ONTUYECKMe CXeMbl AJ1S MOCTPOEHUS U300paXKeHWIN B NIOCKOM 3epKasie U
cobuparoLelt NMH3e;

NPUBOAUTL NPUMePbI (HAXOAMTb MH(OPMaLUio 0 npuMmepax) NpPakTUYecKOro MCnosb30BaHUs
(hM3NYECKNX 3HAHMI B NOBCEAHEBHO XXMN3HM ANs obecrneyeHns 6e30nacHOCTI Npy 06paLLEHNN C
npuébopaMn U TEXHUYECKMMWU YCTPOWCTBaMK, COXPaHEHWS 3[40pPOBbSA M COOMOLEHWUS HOPM
9KO/I0MMYeCKOro MNoBeAEHNS B OKPYXatoLLe cpese;

OCYLLECTB/IATL NMOUCK MH(OPMaLMM (DU3NYECKOrO CofepkaHna B IHTEpHETe, CaMOCTOATE/IbHO
(hopMy/nIMpys MOMCKOBbLIA 3arpoc, HaxOo4UTb MYTW OnpefeNieHns LOCTOBEPHOCTU MONYyYEHHOM
MHOPMaL M HA OCHOBE UMEIOLLMXCA 3HAHWUI Y AONONTHUTE/bHbIX MCTOYHUKOB;

MCNOMb30BaTh MPWU  BbLIMOIHEHUM  Y4YeBHbIX 3afaHuii  Hay4YHO-NONYNSPHYK  NUTepatypy
(PM3MYECKOr0 COAepXKaHus, CrpaBOYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT, BnageThb
nprémamMmn KOHCMEKTUPOBAHMA TeKCTa, MNpeobpa3oBaHWs WMHGOpPMaLMM W3 OLHON 3HAKOBOM
CUCTEMbI B [IPYTYHO;

co3JaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHMS HA OCHOBE WH(opMauMn u3
HECKONbKNUX WCTOYHWKOB (PM3NYECKOro cofepykaHusi, My6/MyHO MpeacTaBnATb pe3ynbTarhl



MPOEKTHON WM  WUCCNeA0BaTeNIbCKON  AeATeNlbHOCTW, MPU 3TOM PamMOTHO WCMO/b30BaTb
M3yYeHHbIN NOHATUIHBIVA annapaT 13y4yaeMoro pasgena (hU3nKn 1 ConpoBOXAATb BbICTYMN/IEHME
npeseHTaumen ¢ y46TOM 0CO6EHHOCTEN ayAMTOPUM CBEPCTHUNKOB.



