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IIOACHUTEJ/IbHASA 3AIIMCKA

[MporpammMa 1o (U3MKe Ha YpOBHe OCHOBHOTO 00Iiero oOpa3oBaHHs COCTaB/ieHa Ha
OCHOBe TIOJIOKeHW M TpeOOBaHWI K pe3y/bTaTaM OCBOeHMsI Ha 0a30BOM YpOBHE OCHOBHOM
obOpa3oBaTe/lbHOM TporpaMmbl, TipefcTaBieHHbIX B ®I'OC OO0, a Takke C Y4ETOM
¢denepanbHOM paboueii mporpaMMbl BOCIUTAaHUS W KOHILENLMM TIperojjaBaHusi yueOHOTro
npeaMerta «DU3UKa».
CopepxaHue  TIporpaMmbl 1o ¢u3MKe  HarpaB/ieHO Ha  (opMHpoBaHUe
€CTeCTBeHHOHAYUHON T'PaMOTHOCTH OOyuaroIuXCsi W OpraHu3alui0 u3yueHuss ¢GU3MKM Ha
JlesiTe/IbBHOCTHOM OCHOBe. B mporpamme 1o ¢u3uKe YUUTHIBAIOTCS BO3MOXKHOCTH yuyeOHOro
npegMera B pearmu3auuu  TpeboBaHuit ®I'OC OOO K TM/IaHUPYeMbIM JIMUYHOCTHBIM U
MeTaripeZIMETHbBIM  pe3y/ibTaTaM  OOyueHMs, a  TaKKe  MeXKIpeJMeTHble  CBS3U
eCTeCTBeHHOHAYUHBIX Y4eOHBIX MpeJMeTOB Ha YPOBHe OCHOBHOT'O 0011lero o6pa3oBaHMUs.
[TporpamMMa 1o ¢u3MKe yCTaHaBAMBAeT pacripejesieHHe yuyeOHOro MaTepuasa Mo rojam
oOyuenust (Mo Kjaccam), TIpejjiaraeT TPUMEPHYIO T10C/e/J0BaTe/IbHOCTh W3y4YeHUs TeM,
OCHOBaHHYI0 Ha JIOTMKe pa3BUTHS TIPeJMETHOTO COJEep)KaHusi M Y4yéTe BO3pPaCTHBIX
ocobeHHOCTeH 00yJaroIXCsI.
[TporpamMa 1o ¢u3vKe pa3paboTaHa C Lie/Ibl0 OKa3aHUsi MeTOAUYeCKON TIOMOLU YUUTEITHO
B CO3/IaHUM pabouei MporpaMmel 110 yueOHOMY TIpe/IMeTY.
du3vka SBISIETCS CUCTeMO0OPa3yOLM AJIsi eCTeCTBeHHOHAYUHBIX yueOHBIX TIpeIMEeTOB,
MOCKO/bKY (hpri3ruecKre 3aKOHbI JIe)KaT B OCHOBe TPOLIECCOB U SIBJIeHWH, M3ydaeMbIX XUMUeH,
Ouosioruent, actpoHoMuel U GU3NYeCKOl reorpadueil, BHOCUT BK/IaJ B €CTeCTBEHHOHayUHYIO
KapTUHY MHpa, TpeJoCTaB/sieT HauOosee siCHble 00pa3lbl MPUMEHeHHWs Hay4dHOro MeToja
MO3HAHUS, TO eCThb Crioco0a IoJyyeHust JOCTOBEPHBIX 3HAaHUM O MHUpe.
OpHa w3 TJ/IaBHBIX 3a7iau (u3nueckoro oOpa3oBaHUs B CTPYKType o0IIero obpa3oBaHHUS
coctouT B (OPMUPOBAaHUM €CTeCTBEHHOHAYYHOM TIpaMOTHOCTM M UHTepeca K Hayke Y
00yJaroIrxcs.
N3yuyenne ¢usmky Ha 0a30BOM YpOBHe IIpeArioiaraeT OBJafileHWe —CJeyOIIMU
KOMIIeTeHTHOCTSIMU, XapaKTepU3yIOLUMU eCTeCTBeHHOHAyYHYIO TPaMOTHOCTb:
® HAy4YHO OOBSCHSITH SIBJIEHUS;
e OlleHMBaTh U TIOHUMAaTb 0COOEHHOCTH HayUHOT'O UCCIe[l0BaHUs;
® HTepNpeTUpPOBaTh JlaHHble W HCII0Jb30BaTh HayuHble [O0Ka3aTe/lbCTBa ISt
T0J1yueHus BbIBO/OB.
Llenn w3yueHusi (U3MKKM Ha ypPOBHe OCHOBHOrO 00Iero obpa3oBaHUs OrpejesieHbl B
Konrenmmu nperiofiaBaniust yuebHoro rpegMera «®Pu3nka» B 006pa3oBaTe/bHBIX OpraHH3aLUAsgX
Poccutickoii @efepaljiy, peayM3yIOIIMX OCHOBHBIE 001[e00pa3oBaTe/ibHbIE TMPOrPaMMBbI,
yTBepXKJEHHOI peleHreM Kosutermn MuHucTepcTBa mpocBelijeHust Poccuiickoit @ezsepaiyu
(mpotokon ot 3 mekabpst 2019 r. Ne [TK4BH).
Ienu usyueHus: pU3UKM:
e rmipuobpeTeHHe WHTepeca W CTpeM/ieHUs OOy4alrIMXCs K HAyUHOMY H3yUeHUI0
TIPUPO/IbI, Pa3BUTHE WX WHTE/UIEKTYabHBIX U TBOPUECKUX CTIOCOOHOCTEH;

e Dpa3BuUTHe TMIpe/CTaB/ieHW O HayyHOM MeToJile TI03HaHus U  (OpMHUpPOBaHKE
WCC/Ie[JOBaTe/IbCKOT0 OTHOIIIEHHS K OKPY KalOIUM SIBJIEHHUSIM;

e (dopMupOBaHMe HAYYHOTO MHUDPOBO33DeHHsl KaK pe3y/ibTaTa U3yueHUss OCHOB CTPOEHUsI
MaTepuu U ¢yH/jJaMeHTalbHbIX 3aKOHOB (hH3UKY;



e (QopmupoBaHue NpejCTaBAeHUA 0 POy (PU3UKHU [Ji Pa3BUTHSL JPYTUX eCTeCTBEHHbIX
HayK, TeXHUKHU U TeXHOJIOTUH;

e pa3BUTHe TIPe/ICTAaB/eHUN O BO3MOXHBIX Cchepax Oyayiedi mpodeccroHaTEHOM
JesITeJIbHOCTH, CBSI3aHHOM C (DM3MKOM, TIOATOTOBKA K /la/bHEHIIeMy 00yUeHHUI0 B 3TOM
HarpaB/IeHHH.

HocTiwkeHWe STUX 1iejiel TporpaMMbl 1o (M3MKe Ha YPOBHE OCHOBHOTO O0OIIero

oOpa3oBaHus 0becrieunBaeTCs pelieHreM CaeyomnX 3ajad:

e rmipuobOpeTeHHe 3HAaHWM O [AUCKPETHOM CTPOEHWM BeIeCTBa, O MeXaHUUeCKuX,
TETJIOBbIX, 3/IEKTPUUECKUX, MarHUTHBIX U KBAHTOBBIX SIB/IEHUSIX;

e rmipuobpeTeHHe yMeHWM OMUCHIBaTH W OOBSACHATH (U3NUECKUe sBJIeHUS C
VICTI0/Ib30BaHUEM T10/1yUeHHbIX 3HAaHUM;

® O0CBOEHME METO/|0B pellleHHsI MPOCTEMIIMX PpacuéTHbIX 3a/ad C MCI0JIb30BaHUEM
¢u3nUecKUx Moiesieid, TBOPUECKUX U MPAaKTUKOOPUEHTHPOBaHHbIX 3a/jay;

e Dpa3BuUTHe yMeHUM HaO/MOJaTh TIPUPOJHbIE SIBJIEHUSI W BBIMOJHATH  OTIBITHI,
naboparopHble pabOTbl M 3KCIIEPUMEHTa/IbHbIe HWCC/IeJOBaHUS C WCII0/Ib30BaHHUEM
M3MepUTe/bHBIX PUOOPOB;

e 0CBOeHHe TMPHEMOB paboThl ¢ WH(OpMaIer (U3NUECKOTO COZAEp)KaHUs, BK/IFOUAst
VH(GOpMaLMI0 O COBPEMEHHBIX [OCTH)KEeHUSIX (U3UKHU, aHaiu3 M KPUTUUECKoe
olleHMBaHHe WH(OpMaLIUK;

® 3HAKOMCTBO CO cdepamu npodeCcCUOHATbHOU JesiTeTbHOCTH, CBSI3aHHBIMU C (DPU3HKOMH,
Y COBpEMEHHBbIMU TeXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTMXXeHUsIX HH3UUecKoi HayKu.

Ha u3yuenue ¢u3uku (0a30BbIi ypOoBeHb) Ha YPOBHe OCHOBHOTO 001iiero obpa3oBaHus
oTBoAUTCs 238 yacoB: B 7 Knacce — 68 uacoB (2 uaca B HeJie/t0), B 8 Kiacce — 68 uacoB (2 yaca B
HeJleso), B 9 KJjiacce - 102 yaca 3 yaca B HeJIeJo).

I[NpesnaraemMselii B mporpamme 1o ¢u3MKe repevyeHb 1abopaTOpHBIX PabOT U OIBITOB HOCHUT
pPeKOMeH/aTe/IbHBIN XapaKTep, Y4WTesb [e/iaeT BbIOOD TpOBeZeHHUsi 1abopaTopHBIX paboT u
OTIBITOB C YUETOM HMH/IMBU/yaabHbIX 0COOeHHOCTel 00yuaromuxcsi, Cl1cKa SKCriepuMeHTa bHbIX
3a/laHuH, Mpe/ijlaraeMbIX B paMKax OCHOBHOI'O I'OCYy/IlapCTBEHHOT' 0 9K3aMeHa 10 (U3MKe.



COJEPXAHUME OBYYEHUSA
7 KIIACC

Pasgen 1. ®usuka u eé posib B IO3HAHMHU OKPY>KaK0L{ero Mupa.

®dusrka — HaykKa O Tmpupoge. fBneHusi npyupobl. Pu3nuecKue siBIeHUs: MeXaHUuecKue,
TeI/I0Bble, 3/IeKTPUYeCKre, MarHUTHbIe, CBeTOBbIe, 3BYKOBbIE.

dusnyeckre BenWuMHBL 3MepeHue (u3nyeckux BennurH. Pusnueckue TPUOOPHI.
[TorpertHocTs M3MepeHui. MeXxayHapoJHas CUCTeMa eJUHMULI.

Kak ¢u3nka u Apyrve ecTeCcTBeHHble HayKy WM3y4yarOT Npupofy. EcTecTBeHHOHay4HbIN
MeTO/i TIO3HaHWs: HaOJIFO/IeHWe, TIOCTAHOBKA HAYYHOTO BOMPOCA, BBLIJBIDKEHHE THUIIOTE3,
JKCTIepUMEHT TI0 TIpOBepKe TuIoTe3, 00bscHeHWe Habofaemoro siBaeHusi. OmnucaHue
(bU3MUYeCcKUx sIBJIEHHUHM C TIOMOILBIO MO/Ie/el.

Jemoncmpayuu.

1. MexaHuuecKue, TeIJIOBbIe, 3/IeKTPUUYECKre, MarHUTHbIE, CBETOBbIE SIBJIEHUS.

2. ®dwusnueckue NMpUOOPHI U TPOLeAypa MPSIMbIX U3MepPeHU aHaorOBbIM U LIU(POBHIM

prOOPOM.

JlaGopamopuble pabombl U ONbIMbL.

OnpepenieHre 1ieHbI [le/IeHUs [IKaIbl H3MepPUTeTBHOT0 Mprubopa.
VI3mMepeHMe pacCTOSIHUM.
VisMepeHHe 00bEMa JKUAKOCTH U TBEPZOTO TeJIa.
OrnpeziesieHye pasMepoB MaslbIX TeJl.
V3mepeHue TemriepaTypbl MNP TIOMOILIM >KMAKOCTHOTO TepMOMeTpa W JaTudkKa
TeMIlepaTyphbl.
6. IlpoBemeHvie wucciefoBaHWsS II0 TIPOBEpPKe TUIIOTE3bl: Ja/JbHOCThL ITOJIETA IIApHKa,
TMyIeHHOT0 FOPU30HTa/IbHO, TeM 00Jbllie, yeM 0oJibllie BbICOTA MyCKa.

Paspgen 2. IlepBoHaua/ibHbIe CBe/IeHHSI 0 CTPOeHUM BellecTBa.

CTpoeHyve BelecTBa: aTOMbl M MOJIEKY/Ibl, WX pasMmepbl. ONbIThI, [OKa3blBarolljyie
JIMCKpeTHOe CTPOeHHe BellleCTBa.

[BrkeHre uyacTtul BellecTBa. CBsi3b CKOPOCTH [IBW)KEHUSI YaCTUL] C TeMIlepaTypOu.
bpoyHoBckoe paBrkeHuwe, auddysus. BsanMopelicTBHe 4YacTWl] BeleCTBa: MPUTSDKEHHE U
OTTaJIKUBaHUe.

ArperaTHble COCTOSIHWS BelljeCTBa: CTPOeEHHWe Tas30B, JKUJKOCTeM U  TBEPABIX
(KkpucTaMueckrx) Tesl. B3auMoCBSI3b MeXXZy CBOMCTBAaMHU BeLECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKY/ISIpHbIM CTpoeHreM. OCOOeHHOCTU arperaTHBIX COCTOSIHUMN
BO/JbI.

JemoHncmpayuu.

1. HabmozneHrie 6pOyHOBCKOTO JBIKEHHSI.

2. Habmopenue nuddys3uu.

3. Habnropenuve siBneHui, OOBSCHSIOMIUXCS MPUTSPKEHUEM WM OTTaJKUBAHWEM YaCTHI]

BellleCTBa.

JlaGopamopuble pabombl U ONbIMbL.

1. OreHKa AuamMeTpa aToMa MeTOZIOM PsiZiOB (C UCITO/b30BaHUeM (oTorpaduii).

2. OrnbIThI TI0 HAOJTIOZIEHUIO TETJIOBOTO PaCIIMPEHUs Ta30B.

3. OrbIThl MO0 06HAPYKEHUIO AEUCTBUS CUT MOJIEKY/ISIPHOTO TIPUTSDKEHHSI.

Pasgen 3. /IB)keHHe U B3aUMO/[elICTBHE TeJl.

A N



MexaHnnueckoe JBwkKeHWe. PaBHOMepHOe W HepaBHOMEpPHOe [BiKeHHe. (CKOpOCTb.
CpeHsist CKOPOCTb IPU HEPaBHOMEPHOM /JIB)KeHUH. PacuéTt rnyTu U BpeMeHU JIBHKeHUS.

fiBnenne wHepuyy. 3aKOH HHepLuu. B3avMopelicTBHMe Tesl Kak IPUUMHA U3MEHEHWs
CKOPOCTH [IBWKeHMsI Tejl. Macca Kak Mepa WMHepPTHOCTU Tena. [lnoTHocTek BeljectBa. CBs3b
TJIOTHOCTU C KOJTMUEeCTBOM MOJIEKY/T B eZIMHHULe 00bEMa BellleCTBa.

Cuna Kak XapakTepuCTHMKa B3aumogeuctsus Ten. Cuia ynpyroctu U 3akoH ['yka.
V3mepeHne cuibl C TMOMOLIBIO JUHaMOMeTpa. fIBjieHWe TArOoTeHUss W cwia TsokecTu. Cusa
TSDKeCTU Ha [pyrux IuiaHetax. Bec Tesna. Hesecomocts. CriokeHue CW, HamnpaB/eHHBIX I10
ofHOU npsiMol. PaBHozelicTByro1as cui. Cuna TpeHus. TpeHre CKOJIb)KeHUs] U TPeHUe MOKOSI.
Tpenuie B TIpUpPOJe U TEXHUKE.

Jemoncmpayuu.

HabnoieHre MexaHUUYeCKOT0 IBWKeHUsI Tesla.
V3MepeHMe CKOPOCTH MPSIMOJIMHEMHOTO ABU)KEHUSI.
HabsrofieHuie siByieHNs] MHEPLAM.
HabmoieHre u3MeHeHUs1 CKOPOCTH TIPU B3aUMO/IeHCTBUH TeJl.
CpaBHeHMe MacC MO B3aUMOJENCTBUIO TeJl.
CrokeHue Cul, HarnpaB/IeHHbIX 110 OHOU NPSIMOM.
JIa60pam0prle pabombl u onbIMbl.
1. OmnpepeneHue CKOPOCTHM PaBHOMEPHOIO [ABW)XKeHMS (I1apvKa B J>KUAKOCTH, MOJe/r
3/IEKTPUUECKOT0 aBTOMOOWIIS ¥ TaK [iasiee).
2. OrmpegeneHue cpefHel CKOPOCTH CKOJbKeHUs1 OpycKa WM IIapuKa T0 HaKIOHHOMN
TIJIOCKOCTH.
OnpefienieHye MJIOTHOCTU TBEPAOrO Tea.
4. OnbIThl, AE€MOHCTPUPYIOILIME 3aBUCUMOCTh pacTsbkeHUs (edopMaliyiu) MPY>KUHbI OT
TIPUJIO’KEHHOU CUJIBL.
5. OIrbIThI, 1eMOHCTPHPYIOLLME 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbXKEHUS OT Beca Tesa U
XapakTepa COTPHKaCaroLUXCsl TTOBEPXHOCTEH.

Paspen 4. [laBnenne TBEPABIX TeJl, JKUJKOCTEH U ra3oB.

Hasnenue. CriocoObl yMeHbIIIeHUsI U YBelTMueHUs JaByieHus. [lapieHue ra3a. 3aBUCUMOCTh
JaByieHUs ra3a oT 00BéMa, TemriepaTypsl. [lepesaua faBieHNs: TBEPABIMU TelaMH, >KUAKOCTSIMU
v rasamu. 3akoH [lackans. [IlHeBMaThueckre MalMHbI. 3aBUCHMOCTb JaBleHUsI KUIKOCTU OT
riyounbl.  ['mapoctatuueckuii  mapazokc. Coobmiaroiiecss  cocyzbl.  ['uzpaBidyeckue
MeXaHU3MBI.

AtMmocdepa 3emsnn U aTtMocepHoe naBreHue. [IpUuMHBI Cyl[eCTBOBaHUSI BO3ZYLIHOW
o6onouku 3emsu. Omeir Toppuuenm. V3mepenve aTtmocdepHOro faBjeHHs. 3aBUCHMOCTb
aTMoc(epHOro [aB/ieHUsT OT BBLICOTBI HajZ ypoBHeM wMmops. [Ipubopel [y M3MepeHUs
aTMOC(epHOro J1aB/eHUs.

[elicTBHe )XMKOCTH Y ra3a Ha MOrPY>KEHHOe B HUX TeJ0. BelTankuBaroias (apxume/joBa)
cuna. 3akoH Apxumesa. [Inasanue tes. Bo3gyxoriaBaHue.

Jemoucmpayuu.
3aBMCUMOCTB JIaBJIeHUs Ta3a OT TeMIlepaTyphbl.

[lepenaua faBieHUs )KUAKOCTBIO U Fa30M.
Coob1atorimecs: CoCyzbl.

['mapaBivueckuii mpecc.

[IposiBneHue felcTBUsi aTMOCGHEPHOTO /1aB/IeHUS.
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3aBHCUMOCTD BBITEI]'IKI/IBaI-OI_U"eﬁ CUIBI OT 00BEMA HOFPY)KéHHOﬁ YaCTHU TeJla U
IIJIOTHOCTH KU AKOCTH.

PaBeHCTBRO BbITaJ'IKI/IBa}OH_[eﬁ CHJIbI BeCy BBLITECHEHHOMU XUIAKOCTH.

YcioBue T11aBaHMS TeJl: IlJlaBaHUe WJIM MnorpyxeHve TeJl B 3dBUCUMOCTHU OT
COOTHOIIIeHHS IIJIOTHOCTe! Tejia U XKHUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1.

VWccnenoBaHue 3aBUCHMOCTH Beca Tejla B BoZle OT 00bEMa MOrpy>KEHHOU B >KU/IKOCTh
4yacTy Tena.

OmnpefeneHye BbITAJKMBAIOLEN CWUJIbIL, JEMCTBYIOLEM Ha Teso, IOTPyXEHHOe B
JKUJIKOCTb.

ITpoBepka He3aBUCHMMOCTU BBbITAJKMBAIOLEM CWUIbL, JeWCTBYIOLleM Ha Telo B
JKUJKOCTH, OT Macchbl TeJa.

OnbIThI, EMOHCTPUPYIOLIME 3aBUCUMOCTb BbITaJKUBAIOLLEN CUIIbI, [1elCTBYIOIIel Ha
TEJI0 B XUJKOCTH, OT 00BEMa TMOTPY>KEHHOM B >KUJKOCTb YaCTH TeJla U OT TJIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMpOBaHHWe JIOAKU M OIpejeseHue eé
rpy30I0AbEMHOCTH.

Pa3pen 5. Pabora 1 MOIIHOCTH. DHEpPrus.
MexaHnueckasi paboTta. MOIITHOCTb.
[TpocTble MexXaHW3MBI: pbluar, O/IOK, HAK/JOHHAas TIJIOCKOCTb. IIpaBHUIO paBHOBECHS

pbluara.

[TpuMeHeHre MpaBW/ia paBHOBECHUS pbluara K O/I0OKy. «30/I0TOe TPaBUIO» MeXaHUKH.

KI1/] mpocThix MexaHHW3MOB. [IpoCTbie MeXaHU3MbI B OBITY U TEXHUKE.
Mexanuueckass 3Heprus. KuHeTnueckass M moTeHLMasnbHas >3Heprus. [IpeBpaiueHue
OJJHOT'O BU/Ia MeXaHWYeCKOM 3Hepruy B IPyroi. 3aKOH COXpaHeHUs SHePruU B MeXaHHKe.

Jemoncmpayuu.
1. TIpumepsl NPOCTBIX MEXaHU3MOB.
JlaGopamopuble pabombl U ONbiMbl.
1. Omnpepenenve paboTbl CUIBI TPeHWs] TP DPAaBHOMEPHOM [IBVDKEHWH Tejla TI0
FOPU30HTA/ILHOU MOBEPXHOCTH.
2. WccnepoBaHue yC/IOBUM paBHOBECHS pbluara.
3. W3smepenue KII/] HaK/IOHHOM TIJIOCKOCTH.
4. W3yueHue 3aKOHa COXpPaHeHHsI MeXaHUUECKOU SHePTHUHu.
8 KVIIACC

Pazpgen 6. TerioBbie siB/IeHUS.
OCHOBHBIe MOJIOKEHUSI MOJIEKY/ISIPHO-KMHEeTHUYeCKOW TeOpyUr CTPOeHUs BelljecTBa. Macca

U pasMm

€pel aTOMOB HW  MOJIEKYIJI. Ol'[bITbI, noATBepXKAarolre OCHOBHBIE IIOJIOXKEHHA

MOJIEKY/ISIPHOKWHETUYeCKOW TeOpHH.

Mopenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOsTHUN BelecTBa. Kpucranamueckve u
amopdHbie Tesia. OOBsICHEHHE CBOWCTB r'a30B, KUAKOCTEM U TBEPABIX Te/T Ha OCHOBE TI0JI0KEHHI
MOJIEKY/ISIPHO-KMHeTUUeCcKoli Teopuu. CMauuBaHuWe W KaNWIspHble siBjieHUs. TerioBoe
paciipeHue U CKaTue.

Temmnepatypa. CBsi3b TemrepaTypbl CO CKOPOCTBIO TETUIOBOTO [BVDKEHHS] UaCTHLI.
BHyTpeHHsii 3Heprusi. CriocoObl W3MeHeHHsI BHYTPeHHeW SHeprud: Terionepejava U
coBepitieHWe paboThl. Buibl Temionepejauun: TeTIONPOBOAHOCTh, KOHBEKIHS, U3/TyUYeHue.



KosnyecTBO TersoThl. YgesbHasi TeIVIOEMKOCThL BelllecTBa. TeryiooOMeH U TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro 6OanaHca. IlnaBieHue W OTBep/ieBaHWe KPUCTA/ITMUECKUX

BeIleCTB.

Y,qeanaﬂ TeIiOTa I1/IdBJI€EHUS. Hapoo6pa30BaHI/Ie N KOHJAeHCaLus. I/IcnapeHHe.

KunieHve. YgenbHasi Teruiota rapoo0Opa3oBaHHsi. 3aBUCHMMOCTb TeMIepaTypbl KWUIeHUsI OT
aTMOC(hepHOro /1aBIeHUs.

Bria)xHOCTh BO3AYyXa.

OHeprus TOIUIMBA. Y Jje/ibHasl TeIJIoTa CrOpaHusl.

[MpuHumnbl pabotel TeryoBeix aAsurateneid KIIJl TerioBoro asuratens. TernoBbie
JIBUTaTe/Y U 3allUTa OKpY>Karollel CpeJbl.

3aKOH COXpaHeHHs U IIpeBpallieHKs] SHePruu B TeIJIOBbIX NpoLieccax.

emoucmpayuu.
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Habtto1eHrie GpOyHOBCKOTO JIBHKEHUS.

Habmonenue quddy3uu.

HabntoieHue siB/IEHUH CMaurMBaHUS U KalTWIISIPHBIX SIBJIEHHH.

HabsroieHre TeTIoBOro PacIiupeHHs TeJl.

Vi3meHeHue /1aB/ieHNs Ta3a MPY W3MeHeHnH 00bEéMa 1 HarpeBaHWU WIN OXJIaXKIeHUH.
[TpaBuia U3MEpeHHs: TEMITEPATYPBhIL.

Bu/ibl Terionepejauu.

OxnakzeHye TIpy COBepIIIeHnH PabOThI.

HarpeBaHue npu coBepiiieHnH paboThl BHEIIIHUMH CHTaMHU.

. CpaBHEeHME TeIUIOEMKOCTEH pa3/IMuHbIX BEIeCTB.

. HaGmojenue kumneHus.

. HabGmroieHuie 1ocTosiHCTBa TeMIlepaTyphl PH T/1aB/IeHHH.
13.

Mojeny TeTIOBbIX JABUTaTee.

Jlabopamophble paGombl U ONbIMbL.

i =

10.
11.
12.
13.

OnbIThI 0 0OHAPYKEHUIO JIeNCTBHUSI CUJT MOJIEKY/ISIPHOT'O TIPUTSDKEHUSI.

OnbITHI 10 BBIPALLMBAHUIO KPUCTA//IOB [TIOBAPEHHOM COM WY caxapa.

OnbIThI IO HAO/TIOIEHNIO TETVIOBOTO PACIIMPEHUs Ta30B, )KUJKOCTeH U TBEP/bIX TeJl.
OrnpejiesieHye /jaBeHus BO3/lyxa B basuioHe MIMpHLia.

OrmbITE, ZEMOHCTPUPYIOIME 3aBUCHMOCTh JaBJeHHS BO3[4yXa OT ero o0béMa H
HarpeBaHUsl UV OXJIaXKeHUs.

[lpoBepka ruIoTe3bl JWHEWHOW 3aBUCUMOCTH JI/IMHBI CTO/IOMKA JKUJKOCTH B
TEePMOMETPHUECKO# TpyOKe OT TeMIiepaTypsbl.

HabmtoieHre u3aMeHeHWs BHYTPeHHel 3Hepruy Teja B pe3y/bTare Terviorepejaud U
paboThI BHEIIHUX CHJL.

WccnenoBaHve siBeHMS TeMJIO0OOMeHa IPY CMEeIIMBaHUY XOJIOJHOM U TOpsiueii BO/IBL.
OrnpejiesieHlie  KOMWYeCTBa TeIUIOThI, IOYUYE€HHOTO BOZON TpU TersoobMeHe C
HarpeTbIM MeTa/UIMYeCKUM LIUIMH/POM.

Onpepenenye yenbsHON TeIJIOEMKOCTH BellleCTBa.

VccnepoBanue npoliecca UCrapeHusl.

OmnpefienieHre OTHOCUTEIBHOM B/IaKHOCTH BO3/yXa.

Onpepenenye ye/bHON TeIJIOThI IUIaB/IeHHUs JIb/a.

Pazpgen 7. JneKTrpuuecKye U MarHUTHbIE SIBJIEHUS.

Onektpu3anusi Ten. [IBa poja 3/1eKTpUUYECKUX 3apsiZioB. B3aumopeiicTBre 3apshKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aMMOJIEWCTBUSI 3apsDKEHHBIX Tel OT BeJUMUMHbI
3apsiZioB ¥ PACCTOSTHUSI MEXKIY TeJlaMu).



OnekTpryeckoe noJsie. Hanpsyk8HHOCTD 3/1eKTpUueckoro rosis. [IpuHiun cyreprnosuiyu
3/IeKTPUYeCKUX 1oJieli (Ha KaueCTBEHHOM YPOBHE).

Hocurenu sneKTpuyeckux 3apsoB. JJieMEHTapHbIA 3/eKTpuueckuil 3apsf. CTpoeHue
aTtoma. [IpoBOHUKY U AN3/IEKTPUKU. 3aKOH COXPaHeHUs 3/IeKTPUUeCKOro 3apsija.

ONeKTpUUYeCKWid TOK. YCJIOBUS CYILeCTBOBaHMUSI 3/IeKTPUUECKOTO0 ToOKa. VICTOUHMKU
TOCTOSIHHOTO TOKAa. JlelCTBUS 3/1eKTPUYECKOro TOKa (TeIryioBoe, XWMHWYECKOe, MarHUTHOE).
ONeKTpUUECKHM TOK B KUAKOCTSAX U rasax.

Onekrtpuueckasg ULenb. Cuna ToKa. OjeKTpuuyeckoe HarpspkeHue. ComnpoTHBIeHUe
IPOBOJHUKA. Ye/bHOe CONpOTMB/IeHMe BellecTBa. 3akoH Owma [ ydyacTKa Lielly.
[TocnenoBareibHOE U MapasiiesibHOe CoeIMHeHUe IPOBOJHUKOB.

PaboTa ¥ MOIITHOCTb 3/IEKTPUUYECKOTO TOKA. 3aKOH [[xoyns—J/leHra. DyieKTpudeckue 1ernu
Y TIOTpeOuTeu 31eKTpruueckou sHepruu B ObITy. KopoTKoe 3aMbIKaHue.

[TocTosiHHbIe MarHuTHL. B3aMMopelicTBHe TMOCTOSIHHBIX MarHUTOB. MarHuTHoOe TioJie.
MarHuTtHoe 1oJie 3eMJIM U ero 3HaueHue /11 KU3HU Ha 3emsie. OnbIT Opcresa. MarHuTHoe mnoJie
3/1eKTpUYeCcKoro Toka. [IpuMeHeHNe 371eKTPOMarHMTOB B TeXHUKe. [lelicTBMe MarHUTHOIO IOJIs
Ha TIPOBOJHHMK C TOKOM. OJIEKTPOJBHUIaTe/lb IIOCTOSSHHOrO ToKa. Mcronb3oBaHue
3/IeKTpO/IBUraTesiel B TeXHUYeCKUX YCTPOKWCTBAxX U Ha TPaHCIIOpTe.

Onbitel  @apajgiesd. SIBneHWe  37MeKTPOMarHATHOM WHAyKUMU. [IpaBuno  JleHia.
OnektporeHeparop. CriocoObl TO/MydeHUsT 3JIEKTPUUECKOW JHEPruu. OJIEKTPOCTAHIMM Ha
BO300HOBJ/ISIEMBIX UICTOUYHUKAX SHEPTHH.

Jemoncmpayuu.

OJIeKTpU3aLus TeJl.
[1Ba poza 37eKTpUYeCcKrX 3apsi/j0B U B3aUMO/eHCTBYE 3apPSDKEHHBIX TeJl.
YCTpOMCTBO U ielicTBHE 371eKTPOCKOTIa.
OJIEKTPOCTaTUYeCKask UHAYKLIUS.
3aKOH COXpaHeHUs J1eKTPUUeCKUX 3apsi/ioB.
[IpOBOJHUKM U IU3/IEKTPUKH.
MogenvpoBaHue CUIOBBIX JIMHUM 3/1EKTPUUECKOTO TOJIS.
VcTOUHMKY TTOCTOSIHHOTO TOKA.
[lercTBUS 3/1eKTPUUeCKOro TOKa.
. DJIeKTpUUeCKUI TOK B XKUJKOCTH.
. 'a30BbIii pa3psz,.
. I3mepeHue cuibl TOKa aMIlepMeTPOM.
. I3mepeHue 3/1eKTpUUeCKOro HarpsykeHUst BOJIbTMETPOM.
. Peoctar v MarasvH CONpOTHBI/IEHUN.
. B3aumogericTBre NOCTOSHHBIX MarHUTOB.
. MopenvpoBaHrie HeBO3MOXHOCTH pasziesieHuts I10/IF0COB MarHura.
. MopenrpoBaHre MarHUTHBIX M10JIeU MOCTOSTHHBIX MarHUTOB.
. OneIT Opcrea.
. MarnuTHOe noJjie ToKa. 3/1eKTPOMarHur.
. [lelicTBMe MarHUTHOTO T0JISI HAa TIPOBOJIHUK C TOKOM.
. DJIeKTpOJBUraTe/Ib IOCTOSTHHOI'O TOKa.
. NiccneoBanue siBneHust 371IeKTPOMarHATHOW MHAYKLIWH.
. OnbiTel Dapages.
. 3@aBUCUMOCTb Harpas/ieHUs] UHAYKLMOHHOI'O TOKA OT YC/I0BUW €ro BOSHUKHOBEHUSI.
. DJIeKTpOreHepaTop MOCTOSIHHOI'O TOKA.
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JlaGopamopuble pabombl u ONbiMbL.
OnbIThI 0 HAOTFO/IEHUTO /IEKTPU3aL[UH TeJT MHAYKIMel U IPU COMPUKOCHOBEHUH.
WccnepnoBanue [eNCTBUS 3/IEKTPUUECKOrO T0JI1 HA MPOBOJHUKU U IN3/IEKTPUKH.
C6opka ¥ ripoBepka paboThl 37IeKTPUUeCKOM 1eT TTOCTOSTHHOTO TOKa.
V3MepeHue U peryampoBaHUe CUIIbI TOKA.
V3MmepeHue U peryaupoBaHue HalpsKeHUs.
VccnemoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYILEr0 Yepe3 pe3rcTop, OT CONPOTUB/IEHUS
pe3uCTopa U HalpsKeHUs Ha pe3nCTope.
7. OnbIThl, [AeMOHCTPUPYIOLIMe  3aBUCUMOCTb  3JIGKTPUUECKOI'0  COMPOTUB/IEHUS
TPOBO/JIHUKA OT ero JJIMHBI, [1JI0La/Ih [TONIepeyHOro ceyeHusl U MaTepuaria.
8. IlpoBepka mpaBu/ia C/IO)KEHUWS HAMpSDKeHWW TPU T0C/Iel0BAaTe/IbHOM COeVWHEHUN
JIBYX pPe3uCTOpOB.
9. IIpoBepka npaBusa [Jis1 CA/IbI TOKA MPU NapasiieslbHOM COeZJMHEHUY Pe3UCTOPOB.
10. Onpeenenrie paboTHI 37IEKTPUUECKOTO TOKA, UAYIIETO uepe3 pe3nucTop.
11. OnipefienieHrie MOIIIHOCTH 3/IEKTPUUYECKOTO TOKA, BbIJ|e/ISIEMO Ha Pe3UCTope.
12. NccnegoBaHye 3aBUCUMOCTU CUJIBI TOKA, UAYLIErO yepes JIaMIIOUKY, OT HallpsDKeHUs
Ha Heu.
13. Onpepenenvie KII/ HarpeBatesns.
14. ViccnepoBaHyie MarHUTHOTO B3aUMO/I€CTBUS IOCTOSIHHBIX MarHUTOB.
15. Mi3yueHre MarHMATHOTO TIOJiI TIOCTOSIHHBIX MAarHUTOB TpH HUX O0beJUHEHUU U
paszie/leHuN.
16. UiccnepnoBanue [elCTBUS 3/IEKTPUUECKOIO TOKA HA MarHUTHYRO CTPeJIKY.
17. OnbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIbl B3aUMOZENCTBUS KaTYyIIKU C TOKOM U
MarHuTa OT CWJIbI TOKA U HallpaB/IeHHsl TOKa B KaTYIIKe.
18. N3yueHue [eliCTBUSI MarHUTHOTO MOJIs1 HA MPOBOJAHUK C TOKOM.
19. KoHcTpyrpoBaHUe U W3yueHUe paboThl 3IeKTPOIBUTATES.
20. Nsmepenue KII/I s/eKTpoJBUraTe/IbHOM YCTaHOBKHU.
21. OnbITEl N0 MCC/I€L0BAaHUIO SIBJIEHUSI 3/IEKTPOMArHUTHOM WHAYKLMW: WCC/Iel0BaHue
M3MeHeHU 3HaueHus U HarlpaB/eHUs MHAYKLIMOHHOTO TOKa.
9 KV/IACC
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Pa3pen 8. Mexanuueckue siBJIeHUsA.

MexaHuyeckoe pasrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MeXaHUUeCcKoro /[BWKeHUs. PaBHOMepHOe TMpsiMo/iMHelNHOe JBWkeHWe. HepaBHOMepHOe
NpsIMOJIMHeHoe ABwkeHWe. CpefiHss M MIHOBEHHas CKOPOCTb Teja IPU HepaBHOMEPHOM
JIBIDKeHUU.

YckopeHnue. PaBHOyCKOpeHHOe TpsiMoJInHeliHoe ABikeHue. CBoOoAHOe nasieHue. OMbIThI
anmunes.

PaBHOMepHOe JBWKeHHe TI0 OKPY>KHOCTH. Ilepuoj v uactora obparreHus. JIuHeliHas
yr/0Basi CKOpOCTU. LleHTpocTpeMuTe/IbHOe YCKOpeHue.

ITepsbiii 3akoH HeroToHa. Bropoy 3akoH HerotoHa. Tpetnii 3akoH HerotoHa. ITpuHnmn
CYTIepIIO3ULIUU CUJL.

Cuna ynpyrocty. 3akoH ['yka. Cua TpeHUs: CU/la TPeHUs CKOJIbKeHUs, CUia TPeHUs
TI0KOf1, ZIpyTUe BU/Ibl TPEHUS.



Cuna Ts)KeCTM M 3aKOH BCEMUPHOTO TSTOTeHUs. YCKOpeHHe CBOOOJHOrO TafleHusl.
Oewxkenue 1utaHer BOKpyr ConHua. IlepBas kKocmuueckas ckopocTs. HeecomocTs U
reperpysKu.

PaBHOBecre MaTepuaabHOM TOUKU. AOGCOMIOTHO TBEp/Oe Teso. PaBHOBecHe TBEP/OTo Tesia
C 3aKperuvIéHHOM 0Chi0 BpallieHUs1. MoMmeHT cuiibl. LIeHTp TshKecCTH.

Vmnynsc Tena. Vi3meHeHue umiynbca. VIMIynbC cuiibl. 3aKOH COXpaHeHUs UMITYJIbCa.
PeakTuBHOE [IBI)KEHME.

Mexanuueckasi pabota U MomHOCTb. PaboTa cus TsDKeCTH, yrpyroctH, TpeHus. CBs3b

SHEeprum

4 pa6OTbI. HOTEHI_[I/IaJ'ILHaH SHepruda Tejla, MOAHATOr0 HdJ TIOBEPXHOCTBHO 3€MJIN.

[ToTeHumanbHast SHeprusi Ckatoi npyxuHbl. KuHeTnueckasi sHeprusi. TeopeMa 0 KUHETUYECKOMW
SHepruu. 3aKOH COXpaHeHUsI MeXaHUUYeCKOM SHEepruu.

Hemoncmpayuu.

1. HabmomeHre MeXaHUUeCKOTO IBH)KEHUS Tejla OTHOCHUTE/TbHO pa3HbIX Tesl OTCYETa.

2. CpaBHeHMe IyTeld YW TPaeKTOPUW JBV)KEHUS OZHOIO M TOTrO >Ke Tejla OTHOCHUTEeIbHO
pasHbIX TeJl OTCUéTa.

3. W3mepeHue CKOPOCTHU U YCKOpPEHUS NPSMOIMHENHOT O IBY)KEHUS.

4. WccnepoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO [IBYKEHUS.

5. HabsmozeHue qBUKeHUs Tesla IO OKPY>KHOCTH.

6. HabGmogeHre MexaHUUeCKUX SIBJIEHU, POUCXOSIIMX B CHCTEMe OTCUETa «Tenexkar»
NPy e€ PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHHUHM OTHOCUTE/IbHO KabrHeTa (hU3MKH.

7. 3aBHUCUMOCTb YCKOpPEHMs Tesla OT MacChl Tesla U [IeMCTBYIOILel Ha Hero CUJIbI.

8. HabJsrozieHre paBeHCTBA CUJT TIPY B3aUMOJIEMCTBUU TeJl.

9. V3meHeHMe Beca Tesa MPU YCKOPEHHOM /IBUKEHUH.

10. IMepenaya umMIysibca Mpy B3aUMOJeHCTBUM TeJl.

11. TIpeobpa3oBaHus SHEPrUY TIPH B3aUMOZEHCTBUH TeJl.

12. CoxpaHeHue UMITy/IbCa NIPU HeYNPYroM B3alMOZ,eUCTBUU.

13. CoxpaHeHHe UMMyJbca TIPY abCOJIOTHO YIIPYTOM B3aUMOZEMCTBUH.

14. HabmojeHre peakTUBHOTO [IBH)KEHUSI.

15. CoxpaHeHHe MexaHUUeCKOW SHepruy npu cBOOOAHOM Ma/jjeHUH.

16. CoxpaHeHne MexaHU4eCKOW SHepruM NpH JBWKEHUH TeJsla M0, 1elCTBUeM IPY>KHUHBI.

Jlabopamophble paGombl U ONbIMbL.

1.

KoHcTpyrpoBaHue TpakTa [Jisi pasroHa W JaJbHeWIIero paBHOMEPHOIO [BMXKEeHUs
IIapYKa WU TeJIeXKH.

OnpezeneHrie cpefHel CKOPOCTH CKOJIBKEHHMsT OpyckKa WM JBM)KEHHUS IlIapvKa I10
HAaKJIOHHOM TVIOCKOCTH.

OrnpefieieHrie  YCKOpPeHUsI Tejla TPU PaBHOYCKODEHHOM [IBU)KEHUHM I10 HAKJIOHHOM
TJIOCKOCTH.

VccnenoBaHre 3aBUCMMOCTH IyTH OT BPEMEHU TIPU PaBHOYCKOPEHHOM /IBWKeHUH 0e3
HauyabHOW CKOPOCTH.

[TpoBepka TUIIOTE3bl: €CAM TIPU PABHOYCKODEHHOM [BVW)KEHWM 0e3 HauaJbHOM
CKODOCTM TIyTA OTHOCSATCS KakK Ppsii HEUSTHBIX YHMCe/l, TO COOTBETCTBYHOIIIME
TIPOMEKYTKH BPEMEHU O/JHHAKOBBI.

WccnenoBaHue 3aBUCMMOCTH CW/IbI TPEHUS] CKOJIbXXEHUsSI OT CWUIbl HOPMajbHOTO
JlaBJIeHUsI.

OrnpeienieHre Ko3(PduiieHTa TPeHUsT CKObKEeHMUS.

OmnpefienieHye XECTKOCTH TIPY>KUHBI.



9.

OmnpesieneHrie pabOTbI CUABI TPEHUS TIPM  PAaBHOMEDHOM [BW)XEHUU Tejla TI0
TOPU30HTA/ILHOU MOBEPXHOCTH.

10. Onpesienenvie paboOThl CWIBI YIIPYTOCTH TIPH TOABEME Tpy3a C HCIIO/Ib30BaHUEM

HEeIroaBH>XHOI'O M IT0BH>XKHOI'O OJ/I0KOB.

11. 3yyeHue 3aKOHA COXpaHEeHUsI SHePrUu.

Pasgen 9. MexaHnueckHe Ko/ie0aHus U BOJTHBIL.

KonebarenbHoe aBwkeHue. OCHOBHbIe XapaKTePUCTUKU KoJieOaHWU: Tepuoj, uacToTa,
aMIMTyza. MarematTiueCcKui W TPY)KUHHBIA MasiTHUKU. [IpeBpailleHWe 5Heprud mpu
KosiebaTe/TbHOM /IBHKEHUH.

3aryxatoiue KonebaHus. BeiHyKJeHHbIe KoieOaHusi. Pe3oHaHC. MexaHWUeCKUe BOJTHBIL.
CaoricTBa MexaHu4eCcKux BOJIH. [Ipofjo/ibHbIe U onepeuHble BOJIHBL. [I/IMHA BOHBI U CKOPOCTh
eé pacripocTpaHeHusi. MexaHnyeckue BO/HbI B TBEPJOM Tesle, CeCMHUYEeCKHe BOJTHBI.

3ByK. 'poMKOCTb 3ByKa 1 BbicOoTa ToHa. OTpakeHue 3ByKa. VIH(pa3ByK U yIbTPa3BYK.

Jemoncmpayuu.

1. Habumogenue KoneGaHUM Test MOA, AeMCTBHUEM CUJIbI TSHKECTH U CUJIbI YTIPYTOCTH.

2. Habmogenve kKoneOaHui rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmopeHue BbIHYK/IeHHBIX KosleOaHU U pe30HaHca.

4. PacnpocTpaHeHre PO/O/bHBIX Y TIONePeYHbIX BOJIH (Ha MOZeH).

5. HabsmozeHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKWi pe30HaHC.

JlaGopamopuble pabombl U ONbIMbL.

1. OrmpezeneHue YaCTOThI U ITePUO/ia KOleOAHUH MaTeMaTUUeCKOro MasiTHUKA.

2. OrmpezienieHre 4YaCcTOTHI U IepHo/ja KoyiebaHUii TPYKUHHOTO MasiTHUKA.

3. MHccnemoBaHue 3aBUCHMMOCTU TepHOZa KojeOaHWM MOABELIEHHOTO K HUTH Tpy3a OT
JJTUHBI HUTU.

4. ViccnenoBaHve 3aBUCHMOCTH TepUofa KosiebaHui MPY)KMHHOTO MasiTHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH IepHo/ia KosiebaHUi Tpy3a, MOJABEIIEHHOTO K HWUTH, OT
Macchl rpysa.

6. OmbITBl, AEMOHCTPUPYIOLME 3aBUCHMOCTb TepuoJa Kosie0aHHi TMPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBIL.

7. V3mepeHue ycKopeHHUsi CBOOOHOTO Ta/ieHUsI.

Paszpesn 10. Dj1ieKTpoMarHMTHOe 110J1€ ¥ 3/IeKTPOMarHUTHbIE BOJIHbI.
ONeKTpOMarHUTHOe TMoJjie. DIeKTPOMarHuTHble BO/IHBIL. (CBOMCTBA 3/1eKTPOMAarHUTHBIX
BOJH. IlIkana 3/1eKTpOMarHuTHBIX BOJIH. VICIIO/Ib30BaHKe 3/1eKTPOMarHUTHBIX BOJIH 11 COTOBOU

CBA3HU.

OnekTpoMarHuTHasi npupoga cBeta. CKOpoCTh cBeTa. Bo/IHOBBIE CBOMCTBA CBeTa.
Jemoncmpayuu.

1.
2.

CpoticTBa 3/IeKTPOMAarHUTHBIX BOJTH.
BoJsiHOBRIE CBOIiCTBA CBeTA.

JlabopamopHbie pabombl u onbIMbl.

1.

M3yueHue CBOMCTB 3/IEKTPOMAarHUTHBIX BOJIH C TIOMOIL[bI0 MOOU/ILHOTO TesiedoHa.

Pa3pgen 11. CBeTOBBIE AB/IEHMS.
JlyueBass mogzenb cBeta. VIcTouHuKM cBeTa. [IpsiMosMHelHOe pacnpoCTpaHeHue CBeTa.
3atmenus CosHua u JIyHel. OTpakeHue cBeTa. [1710cKoe 3epKasio. 3aKOH OTpakKeHusl CBeTa.



[IpeniomneHue cBeTa. 3aKOH IpesioM/ieHUs1 cBeTa. [Io/IHOe BHyTpeHHee OTpakeHue CBeTa.
Vicrionib30BaHye TTOJIHOIO BHYTPEHHEI0 OTPayKeHUs! B ONTUUeCKUX CBETOBO/ax.

JIlunza. Xop nyuedi B suH3e. Ontuueckas cucrema ¢oToanmnapata, MUKPOCKOMNA M
Tesieckora. I'y1a3 Kak ontuyeckast cucreMa. byiM30pykoCTs U 1a/IbHO30PKOCTb.

Pa3nokeHue 6esoro ceera B crieKTp. OmbIThl HetoToHA. ClI0’KeHHe CIIeKTPa/IbHBIX [[BETOB.
Hducniepcus ceera.

Jemoncmpayuu.

©ONDUAWN e

[TpsiMosiMHeliHOe pacripocTpaHeHHe CBeTa.

OtpakeHue cBeTa.

[TonyueHvie u306pa’keHUH B IJIOCKOM, BOTHYTOM U BBIITYK/IOM 3epKarax.
[IpeniomneHue ceeta.

OrnTuyecKuii CBeTOBO/I.

Xog nyueit B cobuparoliiei 1H3e.

Xop myuel B pacceuBarolLel JMH3e.

[TonyueHvie U306pa’keHN C TOMOILIIBIO JIMH3.

[MpuHIMn AeiicTBUs oToarnnapara, MUKpOCKOIa 1 TejiecKora.

10. Mogesns riiasa.

11. Pa3noxkeHue 6enoro cBerta B CIIEKTP.

12. TlomyueHue 6eioTo CBeTa MPH C/IOKEHUU CBeTa Pa3HbIX 1[BETOB.
Jlabopamophble paGombl U ONbIMbL.

1.
2.
3.

Noue

VccnenoBaHye 3aBUCUMOCTH yTJla OTPa)KeHHsI CBETOBOT'O JTyUa OT YTJia Ta/[eHMsl.
M3yueHre XapaKTePUCTHK U300pa’keHus TipeiMeTa B TVIOCKOM 3epKaJie.
WccreoBaHKe 3aBUCUMOCTH yrJia TIPEJIOMJIEHHsS] CBETOBOI'O Jiydya OT yI/ia MajieHust Ha
IPAHUILIE «BO3/yX—CTEKJIO».

[MTonyuyeHue n300paXkeHUH C MOMOIIIBI0 COOUPAOIel JTUH3BL.

OripeziesieHre GOKYCHOTO PAaCCTOSTHUS M ONITUUECKOM CUJTbl COOMPATOIIeH JTMH3BI.
OMBITBI TIO pa3/IXKeHHIO OeI0ro cBeTa B CIEKTP.

OmnbITeI TI0 BOCTIPUSTHIO IIBeTa IPEeJMETOB TPH MX HaAO/IONEeHHM uYepe3 I[BeTOBbIe
(bUIBTPBL.

Pa3aen 12. KBaHTOBBIE SIB/IEHUSA.
Onpitel Pe3epdopza v nyiaHetapHast Mofens aroma. Mogens aroma bopa. Vcniyckanue u

TOTJ/IOLeHre CBeTa aTOMOM. KBaHThbI. JIMHeluaTble ClIEeKTPHI.

PasrioakTMBHOCTb. AJsibtha, Oeta- M ramMma-usznyueHus. CTpoeHMe AaTOMHOTO sifpa.
Hyknonnas wmogens atomHoro szapa. M3oromel. PaguoaktvBHble IpeBpaujeHus. Ilepuof,
rojiypacnazia aTOMHbIX si7iep.

AnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3aps0BOr0 U MaCCOBOT'0O UKcesl. DHeprust CBs3U
aToOMHBIX sgep. CBa3b maccel M 3Hepruu. Peakiuuy cuHTesa u fJeneHus szep. VcrouHuku
sHepruu CosiHLA U 3BE3],.

AnepHas sHepreTvka. [leliCcTBUS paiMOaKTUBHBIX U3/TyUY€HUU Ha )KUBble OPraHU3MBbI.

Jemoncmpayuu.

ok W=

CneKTpbl U3/Ty4eHUs U MOT/IOLeHHS.

CnekTpbl pa3/IMYHbIX T'a30B.

CriekTp BogoOpoO/a.

HabntoieHre TpekoB B Kamepe BuibcoHa.

Pabora cuéTurKa MOHU3UPYIOIIUX U3TYUeHUM.

Perucrpanus usnydeHus NpUpOJHbIX MUHEPAJIOB Y TIPOJYKTOB.



JlaGopamopuble pabombl u ONbiMbL.

1. Habumo/ieHue CIIONIHBIX U IMHEeHYAThIX CIIEKTPOB U3/TyUeHHUs.

2. WccnenoBaHue TPeKOB: W3MEPEHHE SHEPTMM YaCTHIbl 110 TOPMO3HOMY TyTH (TIO

¢doTorpadusam).

3. U3MepeHue paZiuoakKTUBHOTO (hOHa.

IToBTOPHTE/IHLHO-00001IAIOIIMIT MO/TY /Tb.

[ToBTOpPUTENEHO-0000IIAOIIMI  MOAY/Ib — TIpeAHa3HaueH [/ CUCTeMaTh3aluu U
000011IeH1ST TIPEZIMETHOTO CO/IEP>KAHUSI U OTIBITA JIeSITe/TbHOCTH, TIPUOOPETEHHOTO TIPU U3YUeHHUH
BCEro Kypca (pM3MKH, a TakxKe /ISl TIOATOTOBKH K OCHOBHOMY TOCYZApCTBEHHOMY 3K3aMeHY I10
¢bu3vKe 17151 00yUarOIMXCsl, BEIOPABIIUX 3TOT YUeOHBIN MpeaiMeT.

[lpy wu3yueHWM [AHHOTO MOJY/IS Peau3ylTCsI W CUCTEMATU3UPYIOTCS  BUJIbI
JIeITeIbHOCTH, Ha OCHOBE KOTOPBIX 00eCreuuMBaeTCsl  JOCTH)KEHWE TIPeJMETHBIX M
MeTarpeJMeTHbIX TIAHUPYEeMbIX pe3yJabTaToB 00yueHusi, (hOpMHUpPYeTCs eCTeCTBeHHOHayuHast
IPaMOTHOCTb: OCBOEHHE HAYYHBbIX METO/OB HCC/IeIOBaHMS SIBJIEHWM TIPUPOZBI M TEXHUKH,
OBJIafleHe YMeHHUsIMU OOBSCHATh (pU3nuecKue sIB/IeHUs, TIPUMEHsisi TOo/yueHHble 3HaHUS,
pelaTh 3a/jaui, B TOM YHCJIe KaueCTBeHHbIe U SKCIIePUMEeHTA/TbHbIE.

[TpuHIMIUANTBHO eI Te/TbHOCTHBIM XapaKTep AAHHOTO pa3/ie/ia peaju3yeTcs 3a CUéT Toro,
yTO 00yyarolecs BLIMOJHSIOT 3a/laHusl, B KOTOPBIX UM Ipe/ijlaraeTcs:

Ha OCHOBe TO/TyUeHHBIX 3HAHWM PaCcIio3HaBaTh U HAYYHO OOBSICHSATH (hpU3NUecKue siBIeHUS
B OKpY>KaloIllel TIpUpPOo/ie ¥ TIOBCeAHEBHOM XKU3HM;

WCTI0/Ib30BaTh Hay4YHble METO/bl MCC/IeIoBaHUs (PU3NUECKUX SIBJIEHWH, B TOM UKC/Ie /IS
MIPOBEPKH TMITOTE3 U TIOJTyUEeHHUST TEOPeTHUECKUX BbIBO/IOB;

O0BSICHATL HayuHble OCHOBbI Hauboyiee Ba)KHBIX JOCTH)KEHUM COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, TPAKTHUUeCKOro0 WCIO/Ib30BaHUsS DPAa3/IMYHbIX WMCTOYHWKOB SHEPTUHM Ha OCHOBE
3aKOHa TpeBpallleHus] 1 COXPaHEeHUs BCeX W3BECTHBIX BU/IOB SHEPTUU.



IINTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenve ¢(u3MKM Ha YpPOBHe OCHOBHOrO o00Ijero o0pa30oBaHUs HarpaBleHO Ha

AOCTI)KeHHEe JIMYHOCTHBIX, MeTallpeJMeTHEIX U IIpeJMEeTHbIX O6pa3OBaTEJ'IbHI:IX pe3y/ibTaTOoB.

B pe3ynbTare wu3yuyeHuss (U3MKKM Ha YPOBHE OCHOBHOTO 00Imero o6pa3oBaHusi y

obyuatorierocsi OyayT copMUpOBaHBI Crie/IytOle TMUHOCTHBIE Pe3y/IbTaThl B UaCTH:

1) naTpUOTHYECKOr0 BOCITUTAHHUA:

- MpOSIB/IeHHe MHTepeca K WUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOW (M3HMYeCcKOou
HayKu;

- LIeHHOCTHOE OTHOLLIeHUE K JOCTMXKeHUSIM POCCUMCKUX YUEHBIX-(PU3HKOB;

2) rpa)k/JaHCKOr'0 U /lyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTUIO B 00CYX/I€HUM OOII|eCTBEHHO 3HAUMMBbIX M 3TUUECKUX
nipobJieM, CBSI3aHHBIX C TIPAKTUYeCKUM TIPUMeHeHHeM [JOCTHXKeHUH (U3nKY;

- 0CO3HaHUWe Ba)KHOCTU MOPaTbHO-3TUUeCKUX MPUHLIUIIOB B /leATe/TbHOCTH YYEHOTO;

3) 3cTeTNUeCcKoro BOCIIUTAHUA:

- BOCIIPUSITUE 3CTETUUECKUX KauecTB (PU3MUeCKOol HayKd: eé TapMOHUYHOTO TOCTPOEHUs,
CTPOTOCTH, TOUHOCTH, TAKOHUUHOCTH;

4) HeHHOCTH HayYHOr0 MO3HAHUA:

- OCO3HaHWe 1[eHHOCTU (PU3MUeCKOW HayKuh KakK MOILHOTO WMHCTPyYMEHTa TO03HaHUS MHUpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BayKHelI1Iel COCTaB/ISIIOIEeN KY/IbTYPbI;

- pPa3BUTHe HayYHOU JIF0003HATETbHOCTH, MHTEpeca K MCC/Ie/[0BaTe/TbCKOM /1eSITeTbHOCTH;

5) ¢popMHUpOBaHMA KYJIBTYPHI 3[0POBbS H YMOIHOHA/TLHOI0 0/1arono/Tyuns:

- OCO3HaHMe LleHHOCTH Oe3omacHOro obpasa >XM3HM B COBPEMEHHOM TeXHOJI0rMYecKoM
MHUpe, Ba)KHOCTH TpaBW/ 0e30macHOrO TOBeieHHWsT Ha TpPAHCIOpPTe, Ha Joporax, C
3JIEKTPUUECKUM U TETJIOBBIM 000pY/I0BaHUEM B JOMAIITHUX YC/IOBUSIX;

- copMHUPOBAaHHOCTh HaBbIKa pediieKcUy, TIpU3HaHWe CBOETO TpaBa Ha OMIMOKY M TaKOTro
JKe TIpaBa y [pyroro uejioBeka;

6) TPyA0BOro BOCIIUTAHHUA:

- aKTHBHOE yJacTHe B PellleHUH NPaKTUUYeCcKUX 3ajau (B paMKax CeMbd, 00pa3oBaTe/bHOMN
opraHusaiuy, ropoja, Kpasi) TeXHOJOTMYeCKOM U COLIMa/JbHOW  HarpaBJeHHOCTH,
TPeOYIOIIUX B TOM UUC/Ie U (PU3UUECKUX 3HAHHIA;

- MHTepeC K MPaKTUYeCKOMY U3yUeHHI0 Npodeccuid, CBA3aHHbIX C (HH3UKOM;

7) 3K0/10ru4eCcKOro BOCIIUTaHHUA:

- OpWeHTalWsi Ha TpuMeHeHHe (U3NUECKMX 3HAHWUW /I pellleHWs 3a7au B 06jactv
OKpYy>Katollleid cpefibl, TUIAHWPOBAHUS MOCTYIIKOB M OLIEHKM WX BO3MOXKHBIX MOCJIeACTBUM
[J/1s1 OKpY>KaroLer cpefibl;

- 0CO3HaHUe r106a7BbHOT0 XapakTepa 9KO0JIOrMuecKrX rpobsieM U MyTel UX pelleHus;

8) ajjanTanuu K M3MEeHSIIIUMCA YC/IOBUSIM COLMA/ILHOM ¥ IPUPOJHOMN CpeAbl:

- MOTpeOHOCTb BO B3aWMOEWCTBUM TIPU  BBITIOJTHEHWH WCC/IeOBAaHUM U TPOEKTOB
(r3nuecKoit HarpaBIeHHOCTH, OTKPBITOCTD OTIBITY Y 3HAHUSIM [PYTHX;

- TIOBBILLIEHNE YDOBHS CBOeM KOMIETEHTHOCTU uepe3 MPaKTUUeCKyH0 [1eATe/TbHOCTb;

- ToTpebHOCTEL B (POPMHUPOBAHWM HOBBIX 3HAHWM, B TOM uuciae (OpPMYIUPOBaTh HW/EH,
TIOHATHSI, TUTIOTE3bI O (PU3NUECKUX 00BEKTaX U SIBJIEHUSIX;

- oco3HaHMe Je(ULIMTOB COOCTBEeHHBIX 3HAHUN 1 KOMIIETEeHTHOCTel B 06/1acTh PU3UKY;



e - [JITAaHMPOBaHHWe CBOEro Pa3BUTHS B MPUOOpeTeHNN HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpemJIeHHe aHA/IU3UPOBaTh U BBISB/ISATH B3aUMOCBSI3U MPUPO/IbI, 00I[eCTBa U SKOHOMUKH,
B TOM UMCJIe C UCTI0/Ib30BaHeM (PU3NUeCKUX 3HaHUM;

e - OLIEHKa CBOMX JEeHCTBUM C YYETOM B/MSIHUSI HAa OKDPYXKAIOL[YH) CpeZy, BO3MO>KHBIX
17100a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEJMETHBIE PE3YJ/IbTATBI

B pe3ynbTaTe 0OCBOeHMs TIPOTPaMMbI TIO (U3UMKE Ha YpOBHE OCHOBHOTO O0OIIero
obpa3oBanusi y oOyuatorjerocsi OyayT cdopMHUpOBaHbI MeTarlpeJAMeTHbIEé pe3y/IbTaThl,
BK/TFOUAOII[e T103HaBaTe/bHbIE YHUBEpCA/bHbIE YyueOHble [IeWCTBUsA, KOMMYHUKAaTHUBHbBIE
YHUBepCa/IbHble YueOHbIe 1eHCTBYsI, Pery/ISTUBHbIE YHUBEPCA/IbHbIE YueOHbIe /[eHCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEPCA/IbHbIE yUe0HbIe /1efiCTBUS

Ba3oBbie j1oruyecKue JeicTBUS:

BBISIB/IITh U XapaKTePHU30BaTh CYIT|eCTBEHHbIE TIPU3HAKU 00HEKTOB (SIBJIEHUH);
yCTaHaB/IMBaTh CYIL[eCTBEHHBIN MPU3HAK KIaCCU(bHUKAIMKU, OCHOBaHUS AJisi 000011eH s
Y CpaBHEHHUSI;

BBISIB/ISITH 3aKOHOMEPHOCTH W TPOTHMBOpPEUMsi B pacCMaTpuBaeMbIX (hakTax, JaHHBIX U
Ha0JII0/IeHUSIX, OTHOCAIIUXCS K (PU3NUECKUM SIBJIEHHUSIM;

BBISIB/ISIT TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3W TIPU U3yueHUM (U3UUeCKUX SIBEHUN U
TIPOLIeCCOB, [ie/laTh BBIBOABI C WCIOMb30BaHUEM JeAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aK/IH0UeHUM, BbIJBUraTh TUTIOTE3bl O B3aUMOCBSI3AX (PU3NUYECKUX BeJTMUUH;
CaMOCTOSATE/ILHO  BbIOMpaTh Crocob pemieHusi yuebHOW  (u3ndeckoi 3azauu
(cpaBHeHHEe HECKOJLKMX BapUaHTOB pellieHWs, BbIOOpD Haubosiee TMOAXO/SINEro C
YUETOM CaMOCTOSTe/TbHO BbI/Ie/IEHHBIX KDUTEPUER).

ba3oBbie HcaiaeaoBaTe/1bCKue AEﬁCTBMﬂI

MCTI0/Ib30BaTh BOMIPOCHI KaK MCC/Iel0BaTeTbCKUM HHCTPYMEHT M03HaHUS;

NIPOBOJUTb IO CaMOCTOSITe/IbHO COCTaBJI€HHOMY IUIaHY OIBIT, HeCJOXKHbIN
du3rUeCcKuii 3KCIiepUMeHT, HeDOJTbIlIoe UCCIefoBaH e (PU3MUECKOTO SBIeHUS;
OLleHMBaTh Ha NPUMEHUMOCTb M [OCTOBEPHOCTb MH(OPMALMIO, MOJIYUEHHYH B XOJe
VICCJIe/IOBaHUS WU SKCTIePUMEHTa;

camocTosATeNIbHO — (opMy/nuMpoBaTh 0000IjeHHMsT W BBIBOABI 10  pe3y/bTaTaM
TIPOBeIEHHOTO HAOJTIOZIeHUs], OTIbITa, UCC/Ie/JOBAHMUS;

MIPOTHO3MPOBaTh BO3MOXKHOE Jla/ibHelilllee pa3BUTHe (PHM3MYeCKUX IPOLIECCOB, a TaKkKe
BBIZIBUTaThb TIPE/ITIONIOKEHUS 00 X pa3BUTHH B HOBBIX YCJIOBUSIX M KOHTEKCTAX.

Pab6ora c uadopmanueit:

TIPUMEHSITh pa3/IMuHble METO/Ibl, UHCTPYMEHThl M 3arpochl TIPU TIOUCKe U OTOOpe
vHbOpMaLMY WIK JaHHBIX C YUETOM Ipe/IJIOKeHHOUW yueOHOM (hr3ruecKoi 3ajauu;
aHa/IM3UpOBaTh, CUCTeMaTU3HWPOBAaTh U UHTEPIPeTUPOBaTh MH(POPMAILUIO Pa3TUUHBIX
BUZIOB U (pOPM TIpeJiCTaB/IeHUS;

CaMOCTOSITE/ILHO BBIOMpaTh ONTHUMa/bHYIO (hOpMY TMpe/CcTaBieHUus WHGOPMAIUK |
WIJTFOCTPUPOBATh pelllaeMble 3a/laul HeC/I0XKHBIMU CXeMaMH, AuarpaMMaMy, WHOU
rpaduKOM U X KOMOHMHALIUSMHU.



KOMMy}[I/IKaTl/IBHbIe YHUBepPCA/IbHbIE y'-IEGHbIE }I[Ei;lCTBI/Iﬂ:

B Xozle 0OCyX/AeHUsi yueOHOro Martepwasa, pe3y/bTaTOB jab0paTOPHBIX paboT H
TIPOEKTOB 3a/laBaTh BOIPOCHI 0 CYLeCTBY 00CY>KJaeMOil TeMbl U BbICKa3bIBaTh H/leH,
Halle/leHHbIe Ha pellieHre 3aJjauul U To/iZiep>kaHne 6/1aroykesiaTeslsHOCTY OOILeHNST;
COTIOCTaB/ATb CBOU CYXK/EHUSI C CY)XIeHUsMW JpPYyrMX Y4YaCTHUKOB [IMajiora,
oOHapy’>KuBaTh pasuuue U CXO[CTBO MO3ULINH;

BBIPa)KAaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCHMEHHBIX TEKCTAX;

nyO/JMYHO — TIPe/ICTAaB/SATH  Pe3y/AbTaThl  BBINOJHEHHOTO  (M3MUYECKOTO  OTbITa
(9KcrieprMeHTa, UCc/ieloBaHUsl, TIPOeKTa);

MIOHUMaTh U WCIIO0/Ib30BaTh MPEUMYILeCTBa KOMaHAHOW W WHIAMBUAYa/IbHON paboThI
TIpY pellleHnH KOHKPeTHOU (u3nueckoi mpobiembl;

NPUHUMATb 1ieJI1 COBMECTHOW [lesTe/IbHOCTH, OPraHM30BLIBATH [EHCTBUS TIO eé
JIOCTVDKEHUIO: pacripefiesiiTh POU, 00CYKAaTh TMpOLecChl U pe3y/ibTaTbl COBMeCTHOM
paboTkl, 0000IT[aTh MHEHHST HECKOJILKHX JTFO/IEH;

BBITIOJIHATE CBOK) UacThb pabOThI, AOCTUTas KaueCTBEHHOTO pe3y/bTaTa 10 CBOEMY
HarpaBJIeHHI0 ¥ KOOPJUHUPYSI CBOU JIeHCTBUS C APYTMMH WieHaMH KOMaH/[bl;
OLleHMBAaTb KauecTBO CBOero BKAaZa B OOL[MII TMPOAYKT TI0 KpUTEpUsIM,
CaMOoCTOATEe/ILHO CHOPMY/IMPOBAHHBIM YYaCTHUKAMH B3aUMO/IEMCTBHSL.

PerynsiTuBHbIe yHHBepca/ibHbIe yueOHbIe /[efiCTBUA

Camoopranu3anus:

BBISIB/ISITh TIPOOJIEMBI B )KU3HEHHBIX U YUeOHBIX CUTYalLUsIX, TPEOYIOIUX [I/Is1 PellieHust
¢$u3nUeCcKUx 3HaHUY;

OPMEHTUPOBAThbCSI B PA3/MUHBIX MOAXO0Jax TPUHSTUS pellleHui (MHAUBUAYa/IbHOE,
TIPUHSITHE pellieHUs B TPyIITe, IPUHSATHE pellleHui rpymo);

CaMOCTOSITE/IbHO COCTaB/IATh aArOPUTM pelleHus: (pU3NYecKOoW 3aJjauv WM IlaHa
WCC/IeJOBaHUSI C YYETOM HMEIOIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXXHOCTEH,
aprymMeHTHpOBATh Ipe/ijlaraeMble BApUaHThl PelleHui;

JiesiaTb BBIOOD M OpaTh OTBETCTBEHHOCTH 3a pelleHue.

CHMOKOHTpOJIb, 3M01[HOHaJIbeIﬁ HHTE/1/IeKT:

[laBaThb a/leKBaTHYIO OLIeHKYy CUTyalliy U NpeJjiaraTh IJ1aH eé U3MeHeHUs;

OOBSCHATH TIPUUMHBI [JOCTHDKEHUsI (HeZOCTIDKEeHUs]) pe3y/bTaToB JesTelbHOCTH,
[laBaTh OLIEHKY NPHOOPeTEHHOMY OIIBITY;

BHOCHUTb KODPEKTUBBI B [1eSITeJIbHOCTh (B TOM UMCJ/Ie B XOJ, BbINOJHEHUsI (U3UUeCKOTr0o
UCC/eJOBaHUsS. WM IIpOeKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHHUBILMXCS
CUTYalWi, YCTaHOBJIEHHBIX OIIMOOK, BOHUKIINX TPYAHOCTEH;

OLIeHMBaTbh COOTBETCTBUE pe3yJsbTaTa LieJld U YCI0BHUSIM;

CTaBUTb Ce0s1 Ha MeCTO JIPYTrOro uesioBeKa B XOfie CTopa WX JUCKYCCUY Ha HAy4YHYIO
TeMy, TOHUMaTh MOTHBbI, HAMEPEHHsI U JIOTHKY ApPYyroro;

NpU3HABaTh CBOE TIPAaBO Ha OIIMOKY TIpM pelleHur (HU3HUeCKUX 3ajad WIk B
YTBEP>KJeHUsIX Ha HayuHble TeMbl U TaKOe ke TPaBo JIpyroro.

INPEJMETHBIE PE3YJ/IbTATDBI



K xoH1ly oOyueHuss B 7 Kjacce mpeJMeTHble pe3y/ibTaThl Ha 6a30BOM ypOBHE [IOJKHbI

oTpakaTh C(HOPMHUPOBAHHOCTD y 00YUarOIINXCSl YMEHUM:

® UCIIO/Ib30BaTh TMOHATHS: (U3WUECKWe W XUMUYeCKue siBJieHWsi, HabJIrofieHue,
9KCIepUMEeHT, MOjie/b, THUIOTe3a, eJUHULIbl (HM3UUeCKUX BeIUUMH, aTOM, MOJIeKYa,
arperaTtHble COCTOSIHWSI BeljecTBa (TBEpZOe, JKUIKOe, Ta3000pa3HOe), MeXaHUUeCKoe
JBIDKeHWe  (paBHOMEpHOe, HepaBHOMEpHOe,  IpSIMOJIMHENHOe),  TpaeKTOpHus,
paBHOJeHCTByIOIass cuna, Aedopmaiusi (yrpyrasi, IJlacTUUeCKasi), HeBeCOMOCTb,
CoO0IIaroIMecst COCy/bI;

e pasnuyath siBneHus (Aud@ysus, TeroBoe JBWKeHUe YaCTUL] BellleCTBa, paBHOMepPHOe
[BIDKeHWe, HepaBHOMEpDHOe [IBIKeHUe, MHepLYs, B3auMOJeHCTBUE TeJs, paBHOBeCcHe
TBEpPJBIX Tel C 3aKpervieHHOW OChHO BpallleHWsi, Tepefaya /[laB/ieHHsI TBEPAbIMU
TeslaMH, XUAKOCTSMU U razaMu, aTMochepHoe JaBieHUe, IJlaBaHUe TeJl, IpeBpallleHus
MeXaHWUeCKON SHepryuu) Mo OMKUCaHHI0 UX XapaKTepHbIX CBOMCTB U HA OCHOBE OIBbITOB,
JIeMOHCTPUPYIOIIUX JaHHOe (PU3NYeCcKoe SIBJIEHUE;

® pacro3HaBaThb MpOsiB/ieHHe U3YUeHHBIX (PH3UUYeCKUX sIBJIEHUI B OKpY’KalollleM Mupe, B
TOM umcre (Qu3nyeckue siBJeHWs B TMPUPOJe: TPUMEpHI [BWKEHUSl C pa3IUyHbIMU
CKOPOCTSIMM B >KMBOW M HEXXWBOW MpHpPOJe, AEHCTBHE CU/bl TPeHWs B MpUPOJe U
TeXHWKe, B/IMsSHUE aTMOC(EpPHOro AaBjieHHsl Ha KMBOW OpraHu3M, IulaBaHuWe pbIO,
pblUarv B Tejie uejoBeKa, TIPU 3TOM TepPeBOAUTh MPaKTHUUECKyI 3aZiauy B yueOHYro,
BbIJIe/IATh CYIlleCTBeHHbIE CBOMCTBA (MpU3HaKK) (prU3NUeCKuX siBJIeHUH;

® OMUCHIBAThb U3yUeHHbIe CBOMCTBA Tes U (pr3UuUecKUe siBJIeHUs], UCTIOIb3ys (pr3nueckue
BeJIMUMHBI (Macca, 00BEM, TJIOTHOCTb BeI[eCTBA, BPeMsl, MyTb, CKOPOCTb, CPEJHsIs
CKOpOCTb, CW/a YIMPYroCTH, CU/Ia TS)KeCTH, BeC Teja, Cula TPeHWs, [aBJjieHUe
(TBEpZIOTO Tena, >KUAKOCTH, Ta3a), BBITAJKMUBAIOIAas CWIa, MeXaHWueckas pabora,
MOLIHOCTb, TIJIEYO CHJIbI, MOMEHT CHUJ/bl, KO3(QQUIMEeHT TO0Me3HOro [eHCTBUs
MeXaHU3MOB, KMHeTUUYecKasi U MOTeHLWarbHasi SHeprusi), pu OMUCAHWU TPaBUIbHO
TPAKTOBaTh (PU3NUECKUIM CMBIC/T UCITO/Ib3YEMbBIX BeJIUUMH, UX 0003HaUeHUs U eIUHULIbI
(U3MUeCKUX BeIWYMH, HAXOAWUTb (DOPMYIbI, CBSI3bIBAIOLME [JAHHYIO (PU3NUECKYIO
Be/IMUMHY C [JPYIMMM Be/JMYMHAMU, CTPOUTh TpadvKU H3Y4YeHHbIX 3aBUCUMOCTEM
(br3MUeCKUX BeJTMUMH;

® XapakTepu30BaThb CBOMCTBA Tesl, (U3MYeCcKue SIBeHUS M TIPOLECChl, HCI0Jb3Ys
rpaBW/a CJIOXKeHUs: CUl (BAOMb OAHOW MpsIMOM), 3akOH ['yka, 3akoH Ilackassi, 3aKoH
Apxumesia, MpaBUIO paBHOBecHsi pbiuara (0710Ka), «30/10TO€ TIPaBUJIO» MEeXaHWKH,
3aKOH COXpaHeHHsT MeXaHWUYeCKOW »SHepruu, TMpU 3TOM JaBaTb CJOBECHYHO
(OopMyJ/IMPOBKY 3aKOHa Y 3alMChIBaTh €r0 MaTeMaTHUeCKOoe BbIpakeHHe;

e 00BSCHATL (U3MUeCKUe SIBIEHUS, TPOLECCHl U CBOWCTBA Tel, B TOM UHC/Ie U B
KOHTEKCTe CUTyaljull MPaKTHKOOPHEHTHMPOBAaHHOIO XapaKTepa: BbISB/ISATh MPUYMHHO-
CJle[ICTBeHHbBIE CBSI3U, CTPOUTHL 00BsiICHeHHe U3 1—2 JIOrn4ecKUX I11aroB ¢ Oropou Ha 1—
2 UW3y4YeHHbIX CBOHCTBAa (U3WUYECKUX SIBJ€HUM, (U3NUECKHUX 3aKOHa WU
3aKOHOMEPHOCTY;

e pemlatb pacyéTHble 3aaud B 1-2 [elCcTBUS, WCHOMb3ys 3aKOHbI U (OPMYIIbI,
CBs3bIBarOl[Me (pU3MUeCKWe BeJMYMHbl: Ha OCHOBe aHalv3a YCIOBUSL 3a/lauu
3aMucChiBaTh KpaTKOe YC/IOBUeE, TMOJACTaB/ATh (U3UUECKre BeJUYMHbI B (DOPMY/IbI U
MIPOBO/IUTh PACYEThI, HAaXOAWUTh CTpPABOYHBIE [aHHbIe, HEOOXOJUMBbIE [Jisi pelLleHus
3a/lay4, OL|eHWBATh PeaJIMCTUYHOCTh MOMYyYeHHON (PM3UUeCKOM BeIMYUHbI;



pacrio3HaBaTh TIpOO/ieMbl, KOTOpble MOXXHO PpEIIWTb IPU TIOMOLIU (PHU3UUYeCKUX
METO/IOB, B OINUCAHUM WCC/Ie[0OBaHUSl BbIIEJIATL TPOBepsieMoe TIPe/I0/I0KeHHe
(rumoTe3y), pa3MuaTh U MHTEpPIIPeTHpOBaTh TOMYUYeHHBbIM pe3y/abTaT, HaXOJUTh
OIIMOKHY B XO/Ie OTIBITA, /le/IaTh BBIBO/IbI 110 €r0 pPe3y/ibTaTaM;

MIPOBOJUTH OMbITHI TI0 HAO/IOZeHUI0 PU3NUeCKUX sIBJIeHUN WU (PU3UUecKuX CBOWCTB
Tes: (OpPMY/NIMpOBaTh TIpOBepsieMble TIPeJTIooXKeH s, CcOoOUpaTh YCTaHOBKY U3
TIpe/IJI0KeHHOT0 000pYy/I0BaHMsI, 3aIIUChIBAaTh X0/, OTbITa U (POPMYJTMPOBAThH BHIBO/BI;
BBITIOJIHSTh TPSIMbIe M3MEPeHHsI PACCTOSIHUSI, BpeMeHH, MacChl Tesia, 00béMa, CUTBI U
TeMITepaTypbl C MCII0/b30BaHUEM aHAJI0TOBBIX M LM(POBBIX NMPUOOPOB, 3aMUCHIBATH
TO0Ka3aHus TPUOOPOB € YUETOM 3aZlaHHOM abCOMIOTHOM TIOTPEITHOCTH U3MepeHHH;
MIPOBO/IUTL MCCJIe/JOBaHUe 3aBUCUMOCTH OAHOU (hM3UUeCKOl BeJMUYMHBI OT JIPYrou C
WCTIO/Tb30BaHUeM TIPSIMBbIX W3MepeHUH (3aBUCMMOCTU MyTU PaBHOMEPHO JBMKYILETr0Cs
Tesla OT BPeMeHU JBW)KeHUs Tesla, CUIbI TPEHUsSI CKOJIb)KeHUsI OT Beca Tesia, KauecTBa
00paboOTKM TIOBEPXHOCTEeH TeJl W He3aBUCHMMOCTH CW/Ibl TPEHUs OT ILIOLIau
COTIPUKOCHOBEHHSI TeJl, CU/Ibl YIIPYrOCTA OT Y[/AUHEHUs TPY)XUHbI, BbITaJKUBaIOL[eN
CWIbl OT 00BbEMa TIOTPYKEHHOM 4YacTH Tefla W OT IUIOTHOCTH JKUAKOCTH, eé
HEe3aBUCHUMOCTUA OT TJIOTHOCTH Teja, OT TJyOWHBI, Ha KOTOPYIO TOTPY>KEHO TeJIo,
YCJIOBUH TI/IaBaHUS Tes, YCJIOBUM paBHOBeCHs pbluara M OJI0KOB), yuyaCTBOBAaTh B
TUIAaHUPOBAaHUM ~ y4eOHOrO0 UCC/eIoBaHUs, COOMpaTh YCTAaHOBKY U BBITIOJHSATH
V3MepeHusi, cieflys TIpeJ/IO)KeHHOMY T1aHy, (PMKCHUPOBaTh pe3y/bTaThbl MOJyYyeHHOMH
3aBUCUMOCTH (DM3UYeCKUX BeMUWH B BUJE TIPeJJIOKeHHBIX Tabmmil U rpadukos,
JleJ1aTh BBIBO/IbI TTO pe3y/ibTaTaM UCC/e/J0BaHus;

MIPOBO/IUTL KOCBEHHblE H3MepeHusi (PU3NYeCcKUX BeIWuuH (TUVIOTHOCTh BelecTBa
JKUJKOCTM W TBEpAOro Tejla, CWla TPeHWs CKOJIbXKeHHWs, [JaBleHHe BO3/yXa,
BbITQ/IKMBAOIlasi CWIa, JEeNCTBYIOLAsi Ha TMOrpy)KEHHOe B J>KUIKOCTb TeJlo,
K03 dULMeHT T0/Ie3HOTO [JIeMCTBUSI MPOCThIX MeXaHW3MOB), Crefys TpeJi0XKeHHOH
WHCTPYKLWH: TIPH BBITIOJIHEHUH U3MepeHUl coOUpaTh KCIIePUMEHTa/IbHYI0 YCTaHOBKY
Y BBIUMCJIATH 3HaUeHHEe UCKOMOM BeJTMUMHBI;

cobsrolaTh TIpaBW/la TeXHWKM Oe3omacHOCTH Tipu  pabore cC  ylabopaTOpHBIM
obopyzoBaHueMm;

yKa3blBaTb TIPUHLIUIBI JAEWCTBUS TIPUOOPOB M TEeXHUYECKUX YCTPOUCTB: BeCHI,
TEPMOMETp, JUHAMOMETP, COOOIAIOIINecs: COCy/bl, GapoMeTp, pbluar, MOJBWXKHBIN U
HEeIO/IBV>KHBIN OJI0K, HAK/IOHHASI TIJIOCKOCTD;

XapaKTepyu30BaTh TIPUHLUMBI IeHACTBUS HW3YyUeHHBIX TIPUOOPOB UM TeXHUYEeCKUX
YCTPONCTB C OMOpPOMl Ha WX OMNHCAHUs (B TOM 4YWC/e: TOALIMIHUKY, YCTPOMCTBO
BO/ZIOTNIPOBO/IA, TH/PaB/IWYeCKU Mpecc, MaHOMeTp, BbICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), WCIOJB3ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBIEHUM W HeoOXOuMble
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBO/IUTH TIpUMepbl (HaxXxoAuTh WHGOPMAI[MI0O O TIpUMepax) IpaKTUYeCcKoro
WCII0/Tb30BaHUsS (DM3WUECKUX 3HAHWKA B TIOBCEJHEBHOW J>XU3HU [ 0bOecrieueHust
Oe3ormacHOCTM TIpU OOpallieHMW C TIpUbopaMHd U TEeXHUYeCKMMH YCTPOMCTBaMH,
COXpaHeHUsT 3/0pPOBbSI U COO/MIO/IEHUS] HOPM JKOJIOTHUECKOrO TIOBe/IEHUS B
OKpYy’Katollleli cpefie;

OCYIIeCTB/ISITH OTOOP WMCTOUHWKOB HWHGoOpManyu B VHTepHeTe B COOTBETCTBUH C
3a/JaHHBIM TTOMCKOBBIM 3alIPpOCOM, Ha OCHOBe MMEIOIIMXCS 3HAaHUW 1 MyTéM CpaBHEHUsI



Pas/IMYHbIX UCTOUHMKOB BBIJ|eSTh MH(GOPMAaLMIO, KOTOpast SIBJSIETCS TIPOTUBOPEUYUBOM
WA MOYKeT ObITh HeZIOCTOBEPHOM;

WICTI0/Tb30BaTh TPU BBITIOJTHEHUM yueOHBIX 3a[JaHUN HayYHO-TIOMYJ/ISIPHYIO JINTEPaTypy
GbU3MUeCKOro cojep)kaHusi, CIpaBOYHble MaTepuaibl, pecypchl ceTu WHTepHeT,
BaZieTb TPUEMaMU KOHCTIEKTHPOBAHHUSI TEKCTa, rpeobpa3oBaHusi WHGOpPMALUM W3
OJJHOU 3HAaKOBOW CUCTEMBI B IPYTyI0;

Co37iaBaTh COOCTBEHHbIE KpPAaTKHe MHChbMeHHble W YCTHBIE COOOIeHHst Ha OCHOBe 2—3
WCTOYHMKOB MH(MOpMaIu (HU3UYeCcKOro COZiep>KaHus, B TOM UKCie TyOJUYHO ZiesiaTh
KpaTKue COOOIIeHUsI O pe3y/ibTaTaX MPOEKTOB WK yueOHBIX UCC/IeZIOBaHUH, TIPH 3TOM
rpPaMOTHO UCMO/b30BaTh M3yUYeHHbIM TIOHATUMHBIMA amnmapaT Kypca (U3MKHY,
COTIPOBOXK/IaTh BBICTYIIEHHE TIPe3eHTaLuel;

TIPY BBITIONIHEHUH y4eOHBbIX TIPOEKTOB W MCC/Ie[0BaHUN pacrpe/esisiTh 00s3aHHOCTH B
rpyrire B COOTBETCTBUU C MOCTAB/IEHHBIMU 3a/lauaMHu, CJIeZIUTh 3a BbIIIOJIHEHUEM Il/1aHa
JNeNCTBUM, aJeKBaTHO OIleHWBaTh COOCTBEHHBIM BK/aZi B JeSTebHOCTh TPYIIIbI,
BbICTPauBaTh KOMMYHHKATHBHOE B3aMOZeMCTBYe, yUMThIBasi MHEHHE OKDY>KaroLLMX.

K xoH1ly o0yueHuss B 8 Kjiacce mpeiiMeTHble pe3y/ibTaThl Ha 0a30BOM ypPOBHE [IOJKHBI
oTpakaTh C(HOPMHUPOBAHHOCTD y 00YUarOIIMXCS YMEHUM:

VICTI0/Ib30BaTh MOHATHSI: Macca U pa3Mepbl MOJIEKY/, TeIUIOBOe [BWKEHHE aTOMOB U
MOJIeKY/, arperaTHble COCTOSIHHSI BellleCTBa, KPUCTA/UIMUeCKWe U aMop(QHble Tesa,
HaCbIIIeHHbI ¥ HeHaChII|eHHbIN 1ap, Ba)KHOCTh BO3/lyXa, TeMIlepaTypa, BHYTPeHHss
SHEeprus, TeIJIOBOM JIBUTaTe b, 37ileMeHTapHbIN 3/IeKTPUUeCKUI 3apsi]], 3/1eKTpUuecKoe
1ojie, TPOBOJHUKUA W [JW3JIEKTPUKH, TOCTOSTHHBIN 3/IEKTPUYECKUM TOK, MarHHUTHOe
moJie;

pas3nuyath siBjieHUs (TeI/IoBOe paclllipeHHe W CKaTue, Terviolepefaya, TerJioBOe
paBHOBeCcHe, CMauvBaHWe, Kalu/isipHble SIBJIEHWs, WCIapeHre, KOHJeHcalys,
MJlaBjieHrMe,  Kpucta/uid3auus  (oTBepZieBaHUe),  KWIleHWe,  Terionepe/aya
(TerIoNpoBOAHOCTb, KOHBEKLIWS, W3/yuyeHHe), 3/IeKTpU3aliisi Tesl, B3auMOJeicTBuUe
3apsiZioB, [eWCTBUS 3/IeKTPUUYECKOT0 TOKA, KOPOTKOe 3aMblKaHWe, B3auMO/eliCTBUe
MarHuTOB, JelCTBMe MarHUTHOTO I0JI Ha MPOBOAHUK C TOKOM, 3/€KTPOMarHUTHas
WHAYKIUS) 10 ONMCAHWI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIbITOB,
JeMOHCTPUPYIOIIUX aHHOe (PU3UYECKOe SIB/IEHUE;

pacrio3HaBaTh MposiB/ieHHe U3yUeHHbIX (PHM3UUYeCKUX sIBJIEHUN B OKpY’KarollleM Mupe, B
TOM uucie (u3nMyeckue sIBleHHSI B TIpDUpPOJie: TIOBEPXHOCTHOE HAaTsDKeHUe U
KanwisipHble sIBIeHUs] B TIpUpOJe, KPUCTa/UIbl B Tpupoje, usnyudeHue CoHLIa,
3aMep3aHue BOJOEMOB, MOPCKHe Opu3bl, 0Opa3oBaHUe pOCHI, TyMaHa, WHes, CHera,
JMeKTpUYecKue siB/ieHUsi B aTMmocdepe, 3/eKTPUUYECTBO JKUBBIX OPraHM3MOB,
MarHuTHOe 1osie 3eM/d, Jpeid TO/IHOCOB, pOJb MarHUTHOTO TMOJISL /ISl ’KU3HM Ha
3emrie, TIOJ/IIPHOE CHUsSIHUE, TIPU 3TOM TepeBO/IUTh MPaKTUUeCKyl0 3aZiauy B yueOHYytO,
BbI/Ie/ISITh CyIlleCTBeHHbIe CBOMCTBA (MpH3HAKK) (pr3nuecKux siBJieHUM;

OMKChIBaTh M3y4YeHHbIE CBOMCTBA Te/l U (U3MYeCKue SIBJIeHUS], UCII0/Ib3Ysl (PU3nYecKue
Be/IMYMHBI (TeMIiepatypa, BHYTDEHHsii 3Heprusi, KOJMUeCTBO TeIUIOThI, Y/ie/ibHasi
TeTUVIOEMKOCTh ~ BellleCTBa, yAejbHas TeI/IOTa IUIaB/eHUsl, yJe/bHasi TersioTa
napooOpa3oBaHusl, y/e/bHas TeIuioTa CropaHWs TOIUIMBa, KO3((ULIMEHT Mosie3HOTOo
JIleMICTBUSI TeI/IOBOM MalllMHbI, OTHOCHTE/IbHAs BJIQ)KHOCTb BO3/yXa, 3/eKTpUUeCcKHUil
3apsi, CWla TOKa, JJeKTpUuUeckoe HarpsbkeHHe, COMPOTUB/IEHHE TIPOBOJHKKA,
yZlellbHOe COTIPOTHB/IEHHE BellleCTBa, paboTa U MOIIHOCTb 3/IeKTPUYECKOTO TOKa), TIpU



ONMMCAaHWY TIPAaBWILHO TPAKTOBaTh (U3UUECKUM CMBIC/T HCTIOIb3YeMbIX BeJUYHH,
o003HaueHUs W eJUHULILI (PU3NUECKUX BeTUYHMH, HaXOAUTh (HOPMYJbI, CBSI3bIBAIOIIIVE
JaHHYI0 (U3MUeCKyl0 BeJWYMHY C [APYTMMH BeMUMHAMH, CTPOUTH TrpaduKu
M3YYeHHBIX 3aBUCUMOCTeMN (pU3NUeCcKHX BeJTMUMH;

XapaKTepu30BaTh CBOWCTBA Ten, (M3UUeCKHe SIBJIEHWUS W TPOLIECChI, HCIIO/Ib3Ys
OCHOBHbIE TI0JIOKEHUSI MOJIEKY/ISIDHO-KUHeTHUeCKOW TeOpHUH CTPOEHUsT BellecTBa,
TIPUHIAN CYTIEPIIO3UI[UM To/iel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs
3apsifia, 3akoH Oma /sl yuacTKa Lernu, 3akoH [[xoyns—J/leHlla, 3aKOH COXpaHeHHst
SHepruy, MpU 3TOM JaBaTh CJIOBECHYIO (OPMY/IIMPOBKY 3aKOHa M 3alMChIBAaTh €ro
MaTeMaTHUeCKOe BhIpaXkKeHHE;

00BSICHATL (hU3MYecKHre TIPOLeCCHl M CBOMCTBA Tes, B TOM YHMC/Ie U B KOHTEKCTe
CUTYyalui MPaKTUKOOPUEHTUPOBAHHOT'O xapakTepa: BBISIB/ISITh
MIPUYUHHOC/IE/ICTBEHHbIE CBSI3U, CTPOUTH OOBsiICHeHHe W3 1—-2 JIOTMUeCKHX ILaroB C
oropoi Ha 1-2 M3yueHHBIX CBOMCTBA (DU3NUECKUX SIBJIeHUH, (hH31MUeCKHUX 3aKOHOB UIH
3aKOHOMEPHOCTeH;

peliaTh pacuéTHble 3aZlaud B 2—-3 [eHCTBUs, WCMO/b3ysd 3aKOHbI U (HOPMYJIBI,
CBsi3bIBarollMe (u3MUecKre BeJMUMHbI: Ha OCHOBe aHalu3a YC/IOBUSL 3a/lauu
3aruchbiBaTh KpaTKOe YCJ/IOBUe, BBISIBIATh HEJOCTAaTOK JAaHHBIX [Jis pelleHus 3aJauu,
BbIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOJUMBIE /IJisl e€ pellleHus], IPOBOAUTL PACUETHI U
CpaBHUBATH T0JIyUeHHOe 3HaueHre (hH3UUecKoi BeJIMUMHbI C U3BECTHBIMU TAaHHBIMU;
pacrio3HaBaTb MpOOEMbI, KOTOPble MOXKHO PpEIIUTh TPU TIOMOIH (HHU3UUeCKUX
METOZIOB,  WCIIOJIb3ysl ~ OMWCaHWe  WCC/Ie[loBaHUS,  BbleNsTb  IpOBepsieMoe
TIpe/TioNioXKeHre, OLleHWBaTh TIPaBWIBHOCTh TIOPSiIKA TIPOBeZeHUs] HCC/ielOBaHus,
JleJ1aTh BBIBOJIBI;

TIPOBO/IUTDH OTIBITHI 10 HAOJIIO/IeHNI0 (PU3NUEeCKUX SIBJIEHUN UMM (PU3NUeCKUX CBONCTB
Ten (KaruuIsipHble SIBJIEHUWS, 3aBUCUMOCTb [IaBJIeHHsI BO3[yXa OT ero o0BéMma,
TemriepaTypbl, CKODOCTHU IPOL{eCca OCThIBAaHUS U HarpeBaHUs MPU U3/1yueHU! OT LiBeTa
v3jyvaroiieii (Torsoujaroijell) TOBEePXHOCTH, CKOPOCTb HWCMapeHuss BOJbl OT
TemrepaTypbl >KUJKOCTH U IUIOIIAZAM €€ TIOBepXHOCTH, 3/eKTpu3alus Tel U
B3aUMO/IefiCTBUe 3/IeKTPUUeCKHX 3apsi[ioB, B3aUMO/elCTBHe TMOCTOSIHHbIX MarHMTOB,
BU3ya/TU3al[isi MarHUTHBIX T10JIeH TTIOCTOSIHHBIX MarHUTOB, ZIeMCTBUSI MarHUTHOTO TI0JIST
Ha TPOBOJIHMK C TOKOM, CBOWCTBAa 3/IeKTPOMAarHuTa, CBOMCTBA 3/1€KTPOJBUraTesis
TIOCTOSTHHOTO TOKa): (OPMY/IMPOBATh TIpPOBepsieMble TIPe/TIONIOKEHNsI, COOMpaTh
YCTAHOBKY U3 TIPeJJIOKeHHOTO O00Opy/IOBaHMs, OMNMCHIBATb XOJ OIbITa U
dbopMyIpoBaTh BLIBO/IBI;

BBITIOJIHSTE TIPSIMble M3MEpeHUs TeMITepaTypbl, OTHOCUTETBHON B/IAXKHOCTU BO3/yXa,
CUIbl TOKA, HAIpsDKEHHS] C WCTOb30BaHUEM aHa/IOTOBBIX TMPHUOOPOB U JAaTUMKOB
(¢bU3uYecKUx BeMYMH, CpaBHUBAaTh pe3y/IbTaThbl W3MepeHW C YuéTOM 3a/laHHOMU
abCO/MIOTHOM TIOTPeIITHOCTY;

TIPOBOJUTb MCC/IefIOBaHUE 3aBUCUMOCTH OJHOW (PM3MUeCKOU BeUUMHBI OT APYrou C
WCTIO/Ib30BaHUeM TIPSIMbIX M3MepeHHH (3aBUCUMOCTb COINPOTUB/IEHUS NPOBOJHUKA OT
ero JIJIMHBI, TJIOIIa/[U TIONIepeYHoro CceueHust U y/ie/bHOTO COTPOTUB/IEHUS BelljecTBa
TIPOBOJHUKA, CUJIBI TOKA, UAYILET0 Yepe3 TIPOBOJHUK, OT HaMpsDKeHUsI Ha TIPOBOZHKKE,
WCC/lefloBaHUe T10C/IeloBaTe/IbHOTO W TapajieslbHOr0 COeJUHEeHHN IIPOBOJHUKOB):
TJIaHUPOBaTh MCC/iefloBaHUe, COOMPATh YCTAHOBKY M BBLITIOHATH U3MepeHUs, Cieyst



TIpe/IJIOKEHHOMY T/1aHy, (PMKCHPOBaTh Pe3yJ/bTaThl TIOYU€HHOW 3aBUCHMOCTH B BU[E
Tab/uI] ¥ TpadUKOB, AesiaTh BBIBOABI 110 pe3y/ibTaTaM HUCC/IeI0BaHus;

® TIPOBO/UTH KOCBEHHble W3MepeHUs] (U3NUeCKUX BelWuuH (yZesbHash TeTIOEMKOCThb
BeIlleCTBa, COMPOTUBJIEHWE TPOBO/IHUKA, pab0Ta ¥ MOIIHOCTh 3JIEKTPUUYECKOT0 TOKA):
TUIAHUPOBaTh W3MepeHHs, COOMpaTh SKCIepUMEHTAIbHYI0 YCTAHOBKY, Clenys
TIpe/IJIOXKEHHON UHCTPYKLMU, U BBIYUC/IATH 3HAUEHUE BeJTMUNHBI;

e coOmoaTh TIpaBW/Ia TEeXHWUKW Oe3omacHOCTH Tipu pabote cC y1abopaTOpHBIM
obopyioBaHuEM;

® XapaKTepu30BaTb TPUHLUIBI [I€MCTBUSI H3YyYEHHBIX TIPUOOPOB M TEXHUUECKHUX
YCTPOWCTB C OMOpPOM Ha WX OMMcaHusi (B TOM 4YMC/ie: CUCTeMa OTOIIeHUs [JOMOB,
TUrpOMeTp, MapoBasi TypOWHa, amMIiepMeTp, BOJBTMETD, CUETUMK 3JIeKTPUUYEeCKOH
JHEPruM, 3JIeKTPOOCBETUTE/IbHbIe TIPUOOpBI, HarpeBaTe/bHbIE 37eKTPONPHUOOPHI
(puMepkl), 3/eKTpUYeCKUe TIpe/JOXPaHUTesTH, 3/eKTPOMarHUT, 3/1eKTPOABUraTeslb
MOCTOSTHHOTO TOKA), WCIOJ/Ib3ysl 3HAaHUSI O CBOMCTBaxX (DM3UUECKUX SIBJEHUW U
HeoOXoZMMbIe (pU3NUecKre 3aKOHOMEePHOCTH;

® pacrio3HaBaTh TIPOCTbIe TeXHUYECKHe YCTPOMCTBA U W3MepHUTe/bHble TMPUOOPHI 10
CXeMaM M CXeMAaTHYHBbIM PHUCYHKaM (JKUJKOCTHBI TE€PMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABWUraTe/lb BHYTPEHHETO CropaHus, 37eKTPOCKOII, PeocTar), COCTaBJSTh
CXeMbI 3JIEKTPUUYECKHX 1IeTlel C MOC/Ie[joBaTe/IbHbIM U TlapasuielbHbIM COeMHEeHUEM
3/IEMEeHTOB, pa3/inyasi yCJIOBHbIe 0003HaUeHHsI 3/IEMEHTOB 3/IeKTPUYECKHUX 1ierel;

e TIpUBO/UTL TIPUMEPhl (HAaXOAWThb WH(MOPMAIMI0 O TMpUMepax) TMPAKTUYECKOTO
WCII0/Ib30BaHUsT (DU3UUECKUX 3HAHWKA B TIOBCEJHEBHOW >XU3HU [ 00ecrieueHust
Oe3omacHOCTM TpW OOpallleHuHd C TpUbOpaMd U TeXHUYeCKUMH YCTPONCTBAaMH,
COXpaHEHWs 3/[I0POBbsi U COOJIOZIEHWST HOPM JKOJIOTHYeCKOro TIOBe/leHWs B
OKpY)Katolllel cpefie;

® OCYIIeCTB/ISATh TOWCK HHGOPMALUM (GU3NUECKOTO Ccofep>kaHus B VIHTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAaHWM W TYTEM CPAaBHEHWs [OTOJHUTE/BHBIX WCTOUHMKOB
BbIZIE/IITh MH(OPMALMIO, KOTOpasi SIB/ISIeTCS MPOTUBOPEUMBOM WM MOXeT ObITh
HeJJOCTOBePHOM;

® UCTO/B30BaTh TPU BBITIOJHEHUH yueOHBIX 3aZlaHUM HAyUYHO-TIOMYJISIPHYIO JIATEPATYPy
(Gu3MUeCcKoro cofep)KaHusi, CIpPaBOYHbIE MaTepHasbl, pecypchl ceTu VIHTepHer,
B/Ia/leTh TPUEMaMU KOHCIIEKTMPOBAHUSI TeKCTa, rpeoOpa3oBaHUs WHGOpMalUd W3
OZIHOV 3HAaKOBOW CUCTEMBI B [IPYTYIO0;

e Co3/aBaTh COOCTBEHHbIE TMHMCbMEHHbIE U KpaTKHe YCTHBIe CO0OIIeHus, 00006ias
uH(OpMaIMI0 M3 HEeCKOJBKHUX MCTOYHUKOB (PU3MYECKOTO COJiep>KaHWs, B TOM UKCIIe
nyO/JIMYHO  TIpeACTaBIsATb  pe3yabTaTbl  TMPOEKTHOM WM  UCC/e/[0BaTeTbCKON
JesITeJIbHOCTH, TIPH 3TOM TPAMOTHO HWCTIO/b30BaTh W3yUeHHBIM MOHSATUMHBIA armapar
Kypca (hM3UKH, COTTPOBOXKIATh BBICTYTI/IEHHE TIpe3eHTalew;

e TIpU BBINOJHEHUH Y4yeOHBIX TPOEKTOB U MCC/e[0BaHUM (DHU3UUYeCKUX TPOLIeCCOB
pacripesieniaTh 00513aHHOCTH B TPYIIIIe B COOTBETCTBUH C TOCTAaB/IEHHBIMHU 3a/jauaMy,
CJIeIUTb 3a BBINIOJIHEHWEM TulaHa [eMCTBUH U KOPPEeKTHpPOBaThb €ro, afeKBaTHO
OLIEHWBATb  COOCTBEHHBIM BK/QJ, B  JeITeJbHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHUKaTHBHOE B3aUMO/IeHiCTBYE, TIPOSIB/ISISi TOTOBHOCTH pa3pelaTb KOHQIUKTHI.

K xoH1ly oOyueHuss B 9 Kjacce mpeiMeTHble pe3y/ibTaThl Ha 6a30BOM ypPOBHE [IOJKHBI

oTpakaTh C(HOPMHUPOBAHHOCTD y 00YUarOIIUXCsl YMEHUM:



WCTIONb30BaTh TIOHSATUS: CHUCTeMa OTCYéTa, MarTepuajgbHas TOUKa, TpaeKTOpus,
OTHOCHTE/IbHOCTh MEXaHUUECKOTO JBWKeHUs, Aedopmariius (yrpyras, raacThdeckas),
TpPeHHe, LIeHTPOCTPEMHUTE/IbHOe YCKOpeHHe, HeBeCOMOCTb U Teperpy3ku, LeHTp
TSDKeCTH, abCO/IIOTHO TBEPAOe Teso, LEHTP TSPKeCTH TBEPJOro Tesa, paBHOBeCHe,
MeXaHWUeCcKue KojebaHWs W BOJIHBL, 3BYK, HWHOPa3ByK W  YyJIbTPa3ByK,
3/IeKTPOMarHUTHbIE BOJIHBI, IIKaja 3/eKTPOMarHUTHBIX BOJIH, CBET, O/IM30pPYKOCTh U
JaIbHO30PKOCTh, CIEKTPhl HCIyCKaHWs U TIOr/omieHusi, anbda, OGeta- ¥ ramma-
W3JTyueHUsi, U30TOMbI, sifiepHasi SHepreTHKa;

pa3/ivyath siBjieHus: (paBHOMEpPHOe U HepaBHOMEpPHOe TIPSIMOJIMHeMHOe [IBIDKeHWUe,
PaBHOYCKOpPEHHOe MPSIMOJIMHelHOe ABWKeHHe, CBOOOJHOe MajieHre Tejl, PABHOMEPHOe
JBIDKEHHWEe TI0 OKDY)KHOCTH, B3aUMO/IeHiCTBUe TeJ, pPeaKTHBHOe JIBIKeHUe,
KosiebaTenlbHOE [JBIDKEeHHE (3aTyXawllie W BBIHYXKAeHHbIe KojebaHus), pe30HaHC,
BOJIHOBOE /IBI)KEHHWe, OTpakeHHWe 3ByKa, IPSIMOJMHENHHOe pacrpoCTpaHeHuUe,
OTpakeHUe U TIpe/IoMJIeHHe CBeTa, TI0JTHOe BHYTPeHHee OTPaKeHHe CBeTa, pa3jioyKeHHe
Oesoro cBeta B CIEKTP U CJIO)KEHHWE CITIEKTPA/IbHBIX IBETOB, AMCIIEPCHUS CBETa,
ecTeCTBeHHasi paJJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEMUaTOro CIeKTpa WU3/TyueHus )
M0 OMMCAHUIO0 WX XapaKTePHBbIX CBOWCTB M HAa OCHOBE OIBITOB, J€MOHCTPUPYIOIIIX
JlaHHOe (u3ruecKoe sIBJIeHUE;

pacrio3HaBaTh TMPOsIBIIeHUe W3yUeHHbIX (PU3NUeCKUX siBJIeHUN B OKpYyKatollleM Mupe (B
TOM 4yucsie pusnuecKue siBJieHUs B TIPUPO/ie: TIPUIKMBLI U OTJIMBLI, IBW)KEHHE TI/IaHeT
CoJTHeUHOM CUCTEeMbI, PeaKTUBHOE JBI)KEeHHE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiICeHUe, CeHCMHUecKre BOJIHBI, I[yHaMH, 3XO0, I[BeTa TeJl,
ONTHYeCKWe sIBIeHUss B TIpUpojile, OuWojoruyeckoe JelCTBHE  BHUAUMOTO,
yIbTPa(UO/IeTOBOTO U PEHTIeHOBCKOIO M3/yueHWM, eCTeCTBeHHbIN paJi0aKTUBHbIN
GoH, KOCMHUECKWe JIyud, pPaJUOaKTUBHOE W3J/yueHWe TMPUPOJHBIX MHUHEpasoB,
JefcTBUe paIM0aKTUBHBIX U3TyUeHU Ha OpraHW3M 4YesioBeKa), TIPU 3TOM TepeBOIUTh
MIPAKTUUECKYIO 3a7lauy B yueOHYIO, BbIIEJISITh CYIL[eCTBEHHbIe CBOWMCTBA (IPU3HAKU)
(bU3MUeCKUX SIB/IEHU;

OTMChIBAaTh W3yueHHbIEe CBOMCTBA Tel U (pr3nUecKue sIBJIEHUS, UCTIONb3Ysl (PU3NUecKue
Be/IMUMHBI (Cpe/iHsIE ¥ MTHOBEHHasi CKOPOCTb Tejia TIPU HepaBHOMEPHOM /IBM>KEHUH,
yCKOpeHHe, TepeMellleHre, MyThb, YIoBas CKOPOCTb, CH/a TPeHUsi, CU/ia YIPYroCTH,
CWIa TSDKeCTH, YCKOpeHWe CBOOOJHOTO MajieHHs], BeC Tesla, UMITY/IbC TeJja, UMITY/IbC
CUJIBbI, MeXaHWuecKast paboTa ¥ MOILHOCTb, MOTeHIUAaIbHasi SHepPrus Tesa, TOAHSATOTO
Ha/l TIOBEPXHOCTBIO 3eMJIH, MOTeHL[Ma/IbHasi SHePrysi CXKaTou TPY>KHUHBI, KUHeTHUecKast
SHeprus, TIOJIHAasi MeXaHWYecKas SHeprus, TepuoJ; W uacToTa KosjebaHWH, [ivHa
BOJIHBI, TPOMKOCTh 3BYyKa M BbICOTAa TOHA, CKOPOCTb CBeTa, MOKa3aTe/b MpeioM/IeHus
cpefibl), TIPU OIKCAaHWU TMPABWILHO TPAKTOBaTh (PM3MUECKUN CMBICT HCIIO/b3YeMbIX
Be/IMUMH, 0003HAaueHWs W eAUHUIBl (PU3NUECKUX BeJUUMH, HaXOAWUTh (HOpMYJIbI,
CBsI3bIBaIOLE [AaHHYIO (U3NUYECKYHO BeJWUYMHY C ADYTUMU BeMUWHAMH, CTPOUTh
rpauKu U3yuyeHHBIX 3aBUCUMOCTel (hU3MUecKrUx BeTMUUH;

XapaKTepr30BaTh CBOMCTBA Tesl, pU3MUeCKre sIBJIeHUSI U MPOLeCChl, UCII0JIb3ysl 3aKOH
COXpaHeHUs SHEPruM, 3aKOH BCEMHUDHOTO TSTOTEHUs, MPUHLIAI CYTIePIIO3UI[UN CHJI,
TIPUHLIUIT OTHOCUTe/IbHOCTU ["anuesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUsI UMITY/IbCa,
3aKOHBbl OTPa)KeHWs W TIPe/IOMJIEHHSI CBeTa, 3aKOHbl COXpaHeHUs 3apsiioBOr0 U
MaccoBOTO UHWCe/l TIpU SJEepHBIX peakIUsX, Tpd 3TOM JiaBaTb CJOBECHYIO
(hopMynMpOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUueCKoe BbIpayKeHHe;



00BSICHATL (hH3MYecKHe TIPOLeCCHl M CBOWCTBA Tes, B TOM YHC/Ie U B KOHTEKCTe
CUTyallMidi  TIPAaKTMKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBISIB/IATH  NPUUHUHHO-
CJ/Ie/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHEe U3 2—3 JIOTMUYEeCKUX 111aroB C OTOpPOM Ha 2—
3 U3yueHHBIX CBOWCTBAa (U3MUECKUX sIBJIEHWM, (GU3NYECKUX 3aKOHOB  WJIH
3aKOHOMEPHOCTel;

pelllaTh pacuéTHbIe 3aJauM (orvparolrecs Ha CUCTeMY U3 2—3 ypaBHEHUM ), UCTI0/Ib3YsI
3aKOHbl M (opMyJsibl, CBsi3bIBarolve (r3Uuyeckrue BeMUMHBI: HAa OCHOBE aHa/v3a
yCJIOBUSL 3a/lauM  3aluChIBaTh KpaTKOe YC/OBHE, BBISBASTh HeJOCTarole WIn
M30BITOUHBIE [JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE [l PelleHus,
NPOBOJUTb PacyéTbl M OLIEHMBaThb pPEaJMCTUYHOCTb TIOYyYeHHOrO 3HaueHUst
(h131YeCcKoi Be/TMUMHbI;

pacro3HaBaThb MpoOJieMbl, KOTOpble MOKHO DELIUTh TP TIOMOIIM (hr3ndecKrx
METOZIOB,  WCIIOJIb3ys ~ OMWCaHWe  HWCC/Ie[OBaHUs,  BBIJENATb  MPOBepsieMoe
TIpe/ITIONIOXKEeHNe, OIleHWBaTh TIPAaBU/IbHOCTh TIOPSIKA TIPOBEIEHUs] HCCJIeIOBaHMS,
JleJ1aTh BBIBO/[bl, UHTEPIIPETUPOBATh Pe3y/bTaTbl HA0JII0JeHUI U OITbITOB;

TIPOBOJUTH OTBITHI TI0 HAO/IOZeHNI0 PU3NUeCKUX sIBJIeHUNA WU (PU3NUeCKUX CBOWCTB
Tes (U3ydyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHWs SHepruu, 3aBUCUMOCTb
nepro/ia KosiebaHui MPYKMHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI U
HEe3aBUCUMOCTh OT aMIUIUTYZAbl Ma/ibIX KojeOaHW, MPIMO/IMHEHHOe paclpoCTpaHeHe
CBeTa, pa3/iokeHue Oeioro CBeTa B CIIEKTP, W3yuyeHHWe CBOWCTB W300pakeHUs B
TJIOCKOM 3epKajie ¥ CBOWCTB HW300pakeHWs TipegMeTa B coOuparolieid JmH3e,
Hab/foZleHre CIVIOMIHBIX M JIMHeMYaTbIX CIEeKTPOB W3/yueHus): CaMOCTOSITeTbHO
cobrpaTh YCTaHOBKY W3 U30LITOUHOTO Habopa 000pyZ0BaHusl, OMMCHIBATh X0/ OMbITa U
ero pe3y/bTaThl, JOPMYIUPOBAThH BHIBO/IbI;

MIPOBOJUTb TIPU HEOOXOAMMOCTH CEpUI0 TIPSMBIX H3MepeHUM, orpejiensis cpefHee
3HaueHWe W3MepsieMOol BeJIMUMHBI ((POKYCHOe pacCTOsTHHe COOHMparoiieid JIMH3bI),
000CHOBBIBaTh BLIOOD CrIoco0a n3MepeHUs (M3MepUTeTbHOTO TTprUOopa);

TIPOBOJUTh HWCC/IeZIOBaHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMUMH C HCIIOJh30BAHUEM
NpsSIMbIX U3MepeHU (3aBUCHMMOCTb IyTM OT BpeMeHU TIpU PaBHOYCKOPEHHOM
JBIWDKeHWM 0e3 HavaqbHOM CKOPOCTH, Tiepuojia KojebaHWM MaTeMaTHuecKoro
MasiTHUKA OT [JJIMHbI HUTH, 3aBUCHUMOCTH yIJla OTPaKeHHUsl CBeTa OT yrJa MNafleHust U
yrJia TipejioMJieHUst OT yrJia TiafieHusi): IJIaHUpOoBaTh MCCe[iloBaHHe, CaMOCTOSITe/TbHO
cobupaTh YCTaHOBKY, (PUKCUpDOBaThb pe3yabTaThl IIOJIyUeHHOW 3aBUCUMOCTH
¢u3rueckrx BeMWYMH B BHje TAO/IWI] U TPapUKOB, Ze/aTh BBHIBOABI MO pe3ybTaTaM
WCCJIeloBaHuUs;

TIPOBOJUTh KOCBEHHbIE W3MepeHUs (GHU3NUeCKUX BeJUUMH (CpefiHsii CKOpPOCTb U
yCKOpeHHe Tejia TIpU PaBHOYCKOPEHHOM [IBH)KeHHH, YCKOpeHHe CBOOOJHOTO MajieHusl,
YKECTKOCTh TIPY>KUHBI, KO3(D(PULIMEHT TpeHWsI CKOJIbKeHUs, MexaHuueckasi pabora u
MOIIIHOCTb, YaCTOTa U T[epuoj, KojebaHWi MaTeMaTH4ecKoro U TPYKUHHOTO
MasiTHUKOB, OITHYeCKass CwWia coOuparomie JMH3bI, PaJMO0aKTUBHBIM  (hoH):
TUIaHUPOBaTh M3MepeHusi, cOOMpaTh IKCIIePUMEHTATbHYI0 YCTAHOBKY W BBIIOHSATH
M3MepeHusi, ciefysl NpejJioKeHHON WHCTPYKLWM, BBIUUC/SATH 3HaueHWe BeJIMYMHBI U
aHa/IM3MpOBaTh IIOJIyUeHHbIe pe3y/lbTaThl C YUETOM 3aJaHHOM TOTPEIHOCTH
V3MepeHul;

cobnrofaTh TpaBW/Ia TeXHWKH 0Oe3o0rmacHOCTHM Tmpu  pabore ¢ j1abopaTOpHLIM
obopyzoBaHUEM;



pa3nuyaTh OCHOBHBbIE TPHU3HAKW H3YyUeHHBIX (U3NUYEeCKUX Mojesiel: MaTepuasibHasi
TOUKa, abCOMIOTHO TBEPOE Te/o, TOUeUHBbIM WCTOUYHUK CBeTa, JIyd, TOHKas JIMH3a,
TJlaHeTapHasi MO/le/lb aTOMa, HYKJIOHHasi Mo/ie/b aTOMHOT'O $i/1pa;

XapaKTepyu30BaTh TIPUHIUMBI €HACTBUS HW3YUEHHBIX TIPUOOPOB W TEeXHUUYECKUX
YCTPOMWCTB C OTIOPOM Ha UX OMHUCaHUS (B TOM UHC/Ie: CITUZOMETD, AATUHUKU ITOI0XKeHUs,
PaCCTOSIHUSL U YCKOpPEeHMsI, PaKeTa, 9X0JI0T, OUKH, MIePUCKOTI, poToarmapaT, ONTHYeCKue
CBETOBO/Ibl, CIIeKTPOCKOI, J03UMeTp, KaMmepa BuibcoHa), HMCMO/Mb3ys 3HaHUS O
CBOMCTBaX (M3UUECKUX SIBIEHUM U He0OX0AuMble pr3nuecKre 3aKOHOMEPHOCTH;
WCTI0/Ib30BaTh CXeMbl U CXeMaTUUHble PUCYHKU U3yUeHHBIX TeXHUUYECKHUX YCTPOMCTB,
M3MepUTe/IbHBIX MPUOOPOB M TEeXHOJIOTMUYeCKHX TIPOLIeCCOB TIPU pellleHnd ydeOHO-
MPAaKTUYeCKUX 3aJjau, ONTUYEeCKUe CXeMbl /i1 TIOCTPOeHHsT U300paXkeHu B MJIOCKOM
3epkasie U cobuparoriei MH3e;

NIPUBOJIUTE TIpUMepbl (HaXoAWThb WHGOPMAI[MI0 O TpUMepax) IMPAKTUYeCKOTro
WCTI0/Ib30BaHusl (M3UUeCKUX 3HAHWM B TIOBCEAHEBHOM >KU3HM [/ obecrieueHUs
Oe3ormacHOCTM TIpU OOpallieHMH C TIpubopaMyd U TEeXHUUYeCKMMH YCTPOHCTBaMH,
COXpaHeHUsI 3/0pPOBbSI U COOMIO/IEHWS] HOPM  JKOJIOTHUECKOrO TIOBe/IEHUS B
OKpYy’Katolleli cpefie;

OCYIIeCTB/ISATH TIOMCK WH(MOpMalun (GU3NYEeCKOTO cojiepKaHus B VIHTepHere,
CaMOCTOSITe/IbHO (POPMY/IUPYsT TIOMCKOBBIM 3arpoc, HaXOAWUTb MYyTH OMpejesieHUs
JIOCTOBEPHOCTH TI0JlyueHHON WHGpOpMAallMM Ha OCHOBe WMEIOIUXCS 3HaHUU W
JIOTIO/THUTE/TbHBIX UCTOUHUKOB;

WCTIO/Tb30BaTh MPH BHITIOJTHEHWH YUeOHBIX 3a/laHUi HayyHO-TIOMYJ/ISIPHYIO JIUTepaTypy
($U3MUeCKOro Coflep>KaHusi, CIIpaBOYHble MaTepHuasbl, pecypcbl ceTu VIHTepHeT,
B/a/leTb TIPUEMAMM KOHCIIeKTHPOBAHUs TeKCTa, Tpeobpa3oBaHusi WHGOpPMAI[UH U3
OJJHOU 3HAaKOBOW CUCTEMBI B IPYT'Yy10;

co37iaBaTh COOCTBEHHbBIE NMMChbMEHHbIE U YCTHBbIE COOOIIEeHHs Ha OCHOBe WH(OpMaruu
W3 HECKOJIbKUX WCTOYHWKOB (PU3MUECKOT0 COZEp)KaHUusi, MyOIMUHO TIpe/[CTaB/IsATh
pe3y/ibTaThl NTPOEKTHOW WM UCC/e/j0BaTebCKON iesiTe/TIbHOCTH, TIPU 3TOM IPaMOTHO
WCTIONb30BaTh M3y4YeHHBIM TOHATUIHBIN arrmapaTr K3yyaemMoro pasjena (u3vuKd u
COTIPOBOJKZAATh BBLICTYIUIEHHE TIpe3eHTalyell € y4éToM OCOOeHHOCTel ayAuTOpPHH
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC
Ko/muecTBo yacos JJIEKTPOHHbIEe
Ne HaumeHoBaHMe pa3jie/ioB U TeM (yudpoBbie)
KonTponbHeie | IIpakTHueckue
n/n NMporpaMmbI Bcero oOpa3oBarte/bHbIE
padoThI padoThI
pecypchbl
Paszpenn 1. ®usuka U eé posib B I03HAHUHU OKPY’KAKLLero Myupa
bubmoteka LIOK
1.1 ) - 2
H3HKA - HAYKA O TIPHPOZE https://m.edsoo.ru/7f416194
bubnmoreka IIOK
1.2 D 2 1
HBHHECKUE BEIMHMHBL https://m.edsoo.ru/7f416194
bubmoteka LIOK
1.3 E 7 2 1
CTeCTBeHHOHAayUHbIN MEeTO/] TO3HAHUS hitps://m.edso00.ru/7f416194
Nroro no pa3geny 6
Pazpgen 2. IlepBoHauajibHbIe CBe/IeHUs1 0 CTPOeHUM BellecTBa
bubmoTeka [IOK
2.1 C 1
TPOCHHUE BELIECTBa https://m.edsoo.ru/7f416194
99 [Br>keHHe U B3aMOZ,eMCTBHE YaCTHL] ) 1 bubmmoreka IIOK
' BellleCTBa https://m.edsoo.ru/7f416194
bubmoteka LIOK
2.3 Ar 2
PETATHRIE COCTOANMA Befiectaa https://m.edsoo.ru/7f416194
Ntoro no paspeny 5
Paspen 3. /IBu>keHHe U B3aMOJeCTBHE TeJl
bub OK
3.1 MexaHu4eckoe JBH>KeHUe 3 nomorexa L

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




bubmioTeka LIOK
3.2 " 4 1
HEPLTA, Macca, IIoTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka IIOK
3.3 Cuna. B 14 2
A, BHARL CH https://m.edsoo.rw/7f416194
Nroro no pazgeny 21
Paspen 4. [laBieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 Hasnenue. [lepefaua gaBneHus: TBEPALIMA 3 bubmoteka LIOK
) TeJlaMM, >KUIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnmoreka IIOK
4.2 5
flaperiiie xifKoCTA https://m.edsoo.ru/7416194
bubmoreka LIOK
4.3 A 6
TMOC(epHOe /laB/ieHue https://m.edsoo.ru/7f416194
44 [elicTBUe KUKOCTH Y Ta3a Ha TOTPYKEHHOe 7 3 bubmmoreka IIOK
) B HUX TeJI0 https://m.edsoo.ru/7f416194
Wtoro no pazgeny 21
Pa3pen 5. Pafora U MOIIHOCTH. JHEPrus
Bbubmoreka LIOK
5.1 Pab 3 1
aDOTA H MOTRHOCTE https://m.eds00.ru/7£416194
bubmmoreka IIOK
5.2 IT 5 1
POCTBIE MEXAHM3MBT https://m.edsoo.ru/7f416194
bubmoreka LIOK
5.3 M 4 1
EXAHMHCCKAT SHEPTIA https://m.edsoo.ru/7f416194
Nroro no pa3peny 12
PesepBHOe Bpemst 3
OBJEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3fe/ioB U TeM (mudpoBbie)
Ne n/n KonrposbHbie | IIpakTHueckue
MporpaMMsbI Bcero oOpa3oBarte/IbHbIE
paboThI paboThI
pecypchbl
Pa3zpen 1. TenoBble siB/IeHUS
bubmmoreka IIOK
1.1 C 7 7
TPOGHHE | CBOMCTBA BEHIECTRA https://m.edsoo.ru/7f4181ce
bubmioreka LIOK
1.2 T 21 1 5
CTIOBBIE IPOHECCH! https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 28
Pa3pen 2. JneKTpruyecKue 1 MarHMTHbIE SIBJIEHUS
21 DJIeKTpUYeCcKUe 3apsiJbl. 3apsyKeHHble Tesa 7 1 bubmioreka LJOK
' Y VX B3aUMO/IeHiCTBUE https://m.edsoo.ru/7f4181ce
bubmioreka LIOK
2.2 I1 5 i 20 2 7
OCTOAHHBIM S/TEKTPHHUCCKII TOK https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2.3 M 6 1 1.5
ATHHTHBIE ABJICHHA https://m.edsoo.ru/7f4181ce
bubmoreka LIOK
24 iG] 4
JICKTPOMATHITHAT MHAYKIMA https://m.edsoo.ru/7f4181ce
Nroro no pa3geny 37
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5




9 K/IACC

KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3fe/ioB U TeM (mudpoBbie)
Ne n/n KonrposbHbie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBarte/IbHbIE
paboThI paboThI
pecypchl
Pa3zpen 1. MexaHnnueckue siBJIeHUS
11 MexaHUUECKOe JB)KEHUE U CTIOCOOBI ero 10 1 bubmmoreka IIOK
) OITMCAHUS https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
1.2 BsaumopgericTBue Te 20 1 3
MMOACHCTBHE TEI https://m.edsoo.ru/7f41a4a6
Bbubmioreka LIOK
1.3 3 10 3
AKOHDT COXPAHEHHA https://m.edsoo.ru/7f41a4a6
Nroro no pa3geny 40
Pazpen 2. MexaHHuecKHe K0/1e0aHUA ¥ BOTHBI
bubmioreka LIOK
2.1 Me eckue Kosieh 7 3
XARMACCKHE KOMEDARHA https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
2.2 M .3 8 1 3
CXAHMACCKAE BOTIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro nio pasgeny 15
Paspenn 3. 31eKTpoMarHuTHOE 110/1€ U 3/1IeKTPOMAarHUTHbIE BO/THbBI
31 DJIEKTPOMarHUTHOE TI0JIe U 6 9 bubmoreka LIOK
' 3/71eKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Nroro no pa3peny 6
Paspen 4. CBeToBbIe SAB/ICHUS
4.1 3aKOHbI PacrpoCTPaHeHUs CBeTa 6 2 bubmioreka LJOK




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

bubmioreka LJOK
4.2 JI 6 6 3
VRSB I OUTHHACCEAE TPHBOPH https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
4. P 2
3 asno)keHre 0esoro CBeTa B CIIEKTP 3 hitps://m.edsoo.ruw/7f41a4a6
Wroro no pa3peny 15
Pa3pgen 5. KBaHTOBBIe IB/IeHUS
bubmioreka LIOK
5.1 4t 4 1
CIyCKaHHWe U TIOTJIOIeHHe CBeTa aTOMOM https://m.edsoo.rw/7f41ada6
bubmoreka IIOK
2 1
> (CTpoeHHe aTOMHOrO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
5.3 q 7 1
ACPHBIE peakiin https://m.edsoo.ru/7f41a4a6
Nroro no pa3speny 17
Pa3pen 6. IloBTOpUTE 1HHO-0000IA0I{HIT MO/Y/Ib
6.1 [MToBTOpeHue 1 06001IeHNE CO/lePKAHUS 9 5 Bubmioteka LIOK
' Kypca (pu3mMKu 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Wtoro no pazgemny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27







IIOYPOYHOE IVIAHUPOBAHUE
7 KJIACC

Ne

. Tema ypoka

KoinuecTBo uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHM s

OnekTpoHHbIe IU(pOBHIe
oOpa3oBare/IbHbIE

pecypchbl

Pu3rKa — HayKa O [pUpoze.
Asnenus npupojel. Pusnueckue
SIBJIEHUS

MexaHI/I‘-IECKI/Ie, TeIlJIOBhIEe,
JJIEKTPpHUYECKHWE, MAHUTHEIE,
CBETOBBIE, 3BYKOBLIE SABJIEHUS

du3nuecKre BeJTMUMHBI U UX
v3MepeHue

Ypok-uccienosanue "M3mepenne
TeMIlepaTyphbl [IPY ITOMOLLIA
JKAJKOCTHOTO TEPMOMETpa U
JlaTyrKa TeMrepaTypsl”

Kak ¢u3srka v ipyrue ecreCTBeHHbIE
HayKu U3yuaroT TIPUPOY.
EcTecTBeHHOHayUHbBIN METO/
no3HaHusi. Onucanve Gy3NUeCKUx
SIBJIeHUM C TIOMOIIbI0 MOZiesieit

bubmoreka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[IpoBepka
TUIIOTe3bl: Ja/IbHOCTb 110J16Ta
LIapUKa, MyL[eHHOT 0
TOPU30HTA/ILHO, TeM 0OJblile, YeM
Gorbllie BbICOTA MycKa"




Crtpoenue BewjectBa. OMbIThI,

IIJIOTHOCTH

7 JlOKasbIBaroLLie JUCKpeTHOe Bubmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTpOeHUe BellleCTBa
8 [IBI>KeHMe YacTUL] BelljeCTBa Bubmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanve «OTbIThI MO
9 HabJTI0/IeHUI0 TETI/IOBOTO
pacilpeHUst ra30B»
10 ArperaTHble COCTOSTHUS Bell[eCTBa
B3aumocBs3b MeX/y CBONCTBaMU
BeIl[eCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX Bubmioreka LIOK
aTOMHOMOJIEKY/ISIDHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco06eHHOCTH arperaTHbIX
COCTOSIHWM BO/IbI
MexaHuueckoe JBUXKeHUe.
12 PaBHOMepHOe H'E:IepaBHOMepHoe Bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JBIDKeHUe
bubmioreka LIOK
13 (CKOPOCTB. EAMHHLIE! CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyty 1 BpeMeHHU [IBMKeHUs Bubamorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WHepuysi. 3aKOH MHEPLIUH.
15 BBaESO,qeﬁCTBHe TEJIPIIjaK Ipu4YvHa Bubamorexa LIOK
https://m.edsoo.ru/ff0a0c10
M3MeHeHUs CKOPOCTH JIBU)KEHUS Tesl
[TnoTHOCTH BeliecTBa. Pacuer Bu6morexa LIOK
16 Macchl ¥ 06bema Tesia 1o ero

https://m.edsoo.ru/ff0a0fee




JlaboparopHast paboTa

17 «OmnpepeneHye MJIOTHOCTH TBEPOTO
Tena»
18 Peruienue 3azau ro teme bubmmoreka LIOK
"TTnoTHOCTB BelljecTBa" https://m.edsoo.ru/ff0a123c
Cua KakK XapaKTepuCTHhKa
19 B3auMogercTBus Ten. Cua
yIpyrocty. 3akoH I'yka
JlabopaTopHast pabora «/3yueHue
20 3aBUCUMOCTH PacTsDKeHUs
(Zecdopmaryin) Ipy>KKUHBI OT
TIPUJIO’KEHHOU CUJIBI»
21 fAenenue tarorenus. Cua TSHKeCTH
22| maceot esa, Bec rom. ecteme Brorera LIOK
https://m.edsoo.ru/ff0al1778
3a/iau 1o Teme "Cwua TsokecTH"
Cuna Ts)KeCTH Ha VX TJlaHeTax.
23 dusnyeckue Xapalffg;I/ICTI/IKI/I Bubmorexa LIOK
https://m.edsoo.ru/ff0a1502
TIaHeT
bubmmoreka IIOK
24 Vsmeperine cu. [lusamomeTp https://m.edsoo.ru/ff0al8cc
bubmoreka LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CnoykeHue IBYX CHUJI, HallpaB/IeHHBIX
26 T10 OZJHOU n’g;{i]/[);f/’l. ’ Bubamorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOzeViCTBYIOIIIAs CUTT
57 Pemenue 3azau no teme

"PaBHOgelicTBYOLLIast CUT"




TpeHUe CKObKeHHUsI U TPeHre

28 1okos. TpeHue B ripupoze u Bubmorexa LIOK
https://m.edsoo.ru/ff0al1b9c
TeXHUKe
JlaboparopHasi pabota «/3yuyeHue
3aBUCUMOCTH CUJIbI TPEHUSI
29 CKO/Tb)KeHUSI OT CI/IJ'Ipr JlaB/IeHUs U Bubmorexa [OK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHKACAIOL[UXCS
TIOBEPXHOCTEeN»
30 PemeHHeu 3a/la4 Ha (U)npe,qeneHHe
PaBHO/IeHCTBYIOILIeH CUJTbI
PerieHue 3a/1au 1o Temam: «Bec
31 Tena», «I'paduueckoe n3o0pakeHre Bubmioteka LIOK
cun», «CHbD», https://m.edsoo.ru/ff0alde0
«PaBHOgelCcTBYyOL[as1 CUT»
KonTponbHast paboTa 1o Temam:
«MexaHUuecKoe IBUKeHHe»,
32 «Macca, TIJIOTHOCTB», «Bec Tena»,
«['padmueckoe n3o0bpa’keHHe CHUIT»,
«Cunbi»
33 Haenenuve. CriocoObl yMeHBIIEHUS U Bubmoteka LIOK
yBeJIMUeHUs /laBieHust https://m.edsoo.ru/ff0a20a6
aBjieHHe ra3a. 3aBUCUMOCTb
34 ?aBneHHﬂ rasa oT 06béma Bubamorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[lepenaua faBieHust TBEpAbIMU
35 Tenznil )K;I[KOCTHMI/I 5 5§3aMI/I. Bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
36 [aBiieHuve B )XUKOCTH U rase, bubmioreka 1IOK




BbI3BAHHOE ,E[EFICTBPIEM CHUJIbI
TAXeCTHU

https://m.edsoo.ru/ff0a2718

37 Perienue 3azmau ro teme «/laByieHue bubmmoreka IIOK
B JKUJKOCTH U rase. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmoreka LIOK
38 Coobuparompmecs cocyae! https://m.edsoo.ru/ff0a2970
39 I'iapaBivueckuii mpecc Bubmiorexa LOK
https://m.edsoo.ru/ff0a3136
40 ManHomeTpsl. [TopiiiHeBoM
JKUJKOCTHBIN HacoC
Atmocdepa 3emsu. [IpUunHEI
s obonoucn Jewm. Samcmvocrs BiGonexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOoC(epHOro JJaB/eHusi OT BbICOThI
HaJl ypOBHEM MOpsi
4 Bec Bo3zyxa. ATmocdepHoe Bubmoteka LIOK
JlaB/IeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepeHue atMocgepHOro bubmoreka LIOK
nasnenusi. OneiT Toppuuesnu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EpPHOro
44 JlaB/IeHUS OT BbICOTbchHIZI/I[ YPOBHEM Bubmmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomeTp-aHepouz. ATmMochepHoe bubmioreka LIOK
JlaB/IeHre Ha Pa3/IMUHbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 Peruienue 3azau ro teme
"AtMocdepHoe faBneHue"
47 [elicTBUe )XKUIKOCTHU Y Ta3a Ha bubmioreka LIOK

TIOrpy>k€HHO€ B HUX TeJIO.

https://m.edsoo.ru/ff0a3276




ApxumenoBa cuia

JIaboparopHnasi paboTa
«OrnpesiesieHne BbITaTKUBAIOLLEN

bubmmoreka IIOK

48 CHWJIBI, IEMCTBYIOLIIEN Ha TeJlo, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B >KUJKOCTb»
JlaboparopHast paboTa 1o Teme
«VccnenoBanue 3aBUCUMOCTH Beca
49 Tesa B B'EE),qe 0T 00bEMa Bubmmorexa [IOK
. https://m.edsoo.ru/ff0a3514
TIOTPY>KeHHOM B >KUAKOCTb YaCTH
Te/g1a»
bubmoreka IIOK
>0 Hnaparive Ten https://m.edsoo.ru/ff0a3a96
JlabopartopHast paboTa
"KoHcTpyupoBaHue apeoMeTpa UiIU
51 KOHCTPYUPOBaHKE JIOAKHU U
oripejiesieHue eé
rpy30MOAbEMHOCTH"
PellieHre 3aa4 Mo TeMam:
5 «IInaBaHue cynos. bubmuoreka LIOK
Bo3ayxormiaBanue», «/laBneHve https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJI, XKUJKOCTEH 1 Tra30B»
bubmmoreka LIOK
>3 Mexarueckas pabora https://m.edsoo.ru/ff0a3f82
bubmioreka LIOK
>4 MogHOCTE. EAMHHLE! MOLIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacyér
55 MOIITHOCTH, Pa3BUBaeMOi Npu

roAbEMe 10 JieCcTHULe"




56

[TpocTbie MmexaHU3MBI. Phivar.
PaBHOBecue cus1 Ha peluare

57

KonrposeHast pabota 1o Teme
«/laBrieHye TBepAbIX Tel,
JKUJIKOCTEeH U ra3oB» /
Bcepoccuiickast mnpoBepouHast
paboTa

58

Pe3epBHbIit ypok. Pabora c
TEKCTaMu 110 TeMe «[IaBieHue
TBEP/BIX TeJI, )KUKOCTE 1 Ta30B» /
Bcepoccuiickasi mpoBepoyYHast
paboTa

bubmoreka IIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbiuary B TexHUKe, OBITY U IIPUPO/IE.

JlaboparopHast paboTa
«MccneoBaHre yClI0BUM
PaBHOBECHS pbluara»

0.5

bubmoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemnienue 3aiau 110 Teme «Y C/TOBUS
pPaBHOBECHS pbluara»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimeHT mosie3Horo gercTBus
MexaHu3Ma. JlabopaTopHasi paboTa
«M3mepenue KI1/I Hak0HHOM
IIJIOCKOCTH»

0.5

62

Perrenue 3azau 1o reme "Paborta,
MOLLIIHOCTB, KIT1"

bubmioreka LIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyecKas SHeprusi.
KuHeTnyeckasi U OTeHIMa/IbHAs
SHeprusi

bubmoreka LIOK
https://m.edsoo.ru/ff0a4252

64

3aKoH coXpaHeHUsI MeXaHUUeCKOon

bubmioreka 1IOK




SHepruu

https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIepUMEHT T10 TemMe
"DKCIepuMeHTa/ibHOe Orpejie/ieHue
W3MEeHEeHHsI KHHeTUYeCKOM U
MOTeHLIMaTbHOW SHEPruu Mpy
CKaTbIBaHUU TeJia 110 HAKJIOHHOU
IJIOCKOCTH"

66

KontposeHast pabota 1o Teme
«PaboTa 1 MOITHOCTb. JHEPTHUs»

67

Pe3epBHbIit ypok. Pabora ¢
TeKCTaMH 10 Teme "MexaHuyeckoe
JIBUKeHue"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a4dee6

68

PesepBHbIit ypok. Pabora c
TeKcTamu 1o Teme "Pabora.
MoHocTs. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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8 KVIACC

Ko/smmyecTBO 4YacoB

OnexkTpoHHbIe IU(pOBHIe

Ne Tema ypoka KonTposnbHbie | IIpakTHueckue Alara o0pasoBaTe/IbHbIE
n/n Bcero U3yueHHs
paboThI padoThI pecypchbl
OCHOBHBIE M0JIO)KEeHUS
MOJIEKY/IIPHO-KUHEeTUUe CKOU bubmmoreka IIOK
1 1
TEOPUU U UX OTbITHBIE https://m.edsoo.ru/ff0a5256
MO/ITBEPK/|€HUSI
2 Macca v pasmep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOrO, JKUAKOTO U
3 ra3oﬂo6pa3HoI;Ao cocmagnﬁ 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a540e
BelleCTBa
OObsiCHeHMe CBOMCTB TBEPZOTO,
JKUAKOTO U ra3000pa3HOro
4 COCTOSIHWM BellleCTBa Ha OCHOBE 1
TOJI0)KeHUH MOJIEKYJISIPHO-
KUHEeTUUeCKOUW Teopuu
5 Kpucrannuueckue 1 aMop(@Hbie 1 bubmioreka LIOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaurBaHue U KaluIsIpHOCTb. 1 Bubmioreka LIOK
[ToBepXHOCTHOE HaTsSHKEHHE https://m.edsoo.ru/ff0a5530
7 TeryioBoe paclvpeHue U cxaTtue 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TeMneparypbl
8 CO CKOPOCTBIO TEeIJIOBOTO /IBUYKEHUSI 1
YacTHL]
9 BHyTtpenHsisi s3Heprusi. Criocobbl 1 bubmioreka LIOK




V3MeHeHUsl BHyTPeHHel SHepruu

https://m.edsoo.ru/ff0a5c60

bubmmoreka IIOK

10 Buapr enoniepesatn https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHius "TIpakTrueckoe

1 HCII0Thb30BaHKe TeTlJIOBbIX CBONCTB bubmoreka LIOK
BeIIleCTB U MaTepyasoB B Lie/siX https://m.edsoo.ru/ff0a65c0
sHeprocbepekeHus"

12 KonyecTBo TerioTsl. Y e/bHas Bubmoreka LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHuUe TeryioBoro banaHca.

13 TEHJIOOGMQH Y TeIJIOBOe Bubmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlaboparopHast paboTa

14 "WccnenoBaHue siBJIeHUS bubmioreka LIOK
TeryiooOMeHa NpY CMeIIUBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOW Y ropsiuel BoAbI"

Pacuet KonMuecTBa TeMOTHI,

15 He00X0AMMOro /s HarpeBaHUst
Tesa U Bbl/le/s1eMOro UM TpH
OXJIaXK/IeHUU
JIabopartopHasi pabota

16 "Oan,qenzHHe l;,qeanoﬁ Bubmorexa LOK

\ https://m.edsoo.ru/ff0a6bb0
TeIJIOEMKOCTH BellleCTBa

17 OHeprus ToIUIMBa. Y Je/bHasi Bubmoteka LIOK
TeryioTa CropaHus https://m.edsoo.ru/ff0a7b5a
I1naBneHue v OTBEpAEBaHUE Bu6miotexa LIOK

18 KPUCTa/VIMYeCKUX Tesl. Y AenbHast

TeIlJyIOTa IlJIaBJIeHUdA

https://m.edsoo.ru/ff0a71d2




19

JlaboparopHas paboTa
"OnpegeneHue yaenbHOU TeIJIOThI
I1aB/ieHus jipja”

bubmmoreka [IOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoobpa3oBaHue U KOHZEHCAIHs.
Ucnapenne

bubmmoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kurnienue. Y nenvHas Teriora
rapoo0Opa3oBaHUsl M KOH/[€HCAL|H.
3aBUCUMOCTb TemIeparypbl
KUIEeHHUs1 OT aTMOC(epHOTo
JlaBJIeHUst

bubmioreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxHocTts Bo3ayxa. JlabopaTopHast
pabota "OmnpefeseHue
OTHOCHTE/IbHOW BIa)KHOCTH

BOo3zyxa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pernenue 3a44a4 Ha orpejejeHue
BJ/I&’KHOCTH BO3yXd

24

TTpuHIUTIBI PabOTHI TEMIOBBIX
nsurateneid. [lapoBast Typ6uHa.
JlBuraTeb BHYTPEHHETO CrOpaHus

25

KII/] TeriioBoro aBurareJis.
TeryioBble [BUraTe/n U 3alUTa

OKpPY’Karolllel cpe/ibl

bubmoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHUsI U TpeBpalleHust
9Hepryu B TeTJIOBBIX MpoLieccax

27

[ToAroToBKa K KOHTPO/IBHOM paboTe
o TeMe ""TeryioBble SIBEHUS.
V3MeHeHMe arperaTHbIX COCTOSTHUM
BellecTBa"

bubmoreka 1IOK
https://m.edsoo.ru/ff0a83f2




KonTposbHas paboTa 1o Teme

bubmmoreka [IOK

28 "TeryioBbIe sIB/IeHVS. IiI3MeHEHI/Ie ) https://m.edsoo.rw/ff0a86ae
arperaTHbIX COCTOSTHUM BeleCTBa
79 Jnexkrpusanus Tes. [Isa poja
3/71eKTPUYeCKHUX 3apsiioB
Ypok-ucciesoBaHue
30 "DyieKTpU3aLus TeJ UHAYKLUeN 1
TIpY COTIPUKOCHOBEHUU"
31 B3aumopeiicTBre 3apsyKeHHBIX TeJl. bubsmoreka LIOK
3akoH KysoHa https://m.edsoo.ru/ff0a87e4
OneKTpUvecKoe rore.
39 HarnpsykeHHOCTb 3/1eKTPUYeCKOro Bubmioreka LIOK
nons. [lpyHumn cynepnosuyuu https://m.edsoo.ru/ff0a8a0a
37IeKTPUYeCKUX moJjiei
Hocurenu snekTprueckrx 3aps/ioB.
33 OnemeHTapHbIY 3apsf. CTpoeHue
aToma
34 [IpoBOAHUKY M AUINEKTPUKH. 3aKOH bubmioreka LIOK
COXPaHEeHHs 3JIEKTPUYECKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 Pelienue 3aau Ha pyUMeHeHUe bubmmoreka IIOK
CBOWCTB 3/IeEKTPUYECKUX 3apsi/iOB https://m.edsoo.ru/ff0a90cc
ONeKTpUUeCKU TOK, YC/IOBUS €r0
36 cymecl;BOBaHHﬂ. I/ICT(}),‘-IHI/IKI/I Bubmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOr0 TOKa
37 [elicTBYS 3/1IeKTPUUYECKOTO TOKa Bubmiorexa LOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JleiicTBue

3JIEKTPHUYECKOI'O I10JId Ha




TPOBOJHUKHU U IU3IEKTPUKU"

BJIeKTpI/I‘leCKI/Iﬁ TOK B MeTa/l/ldX,

bubmmoreka IIOK

39
JKUJKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 OJIeKTpUyYecKas Liellb U eé
COCTaBHbIE YaCTH
C . JIab 6
o | S T o y
P | peryimp ) https://m.edsoo.ru/ff0a8bd6
CHJTBI TOKA
OJIEKTPUYECKOe HarpsiKeHHe.
BosnbT™eTp. JlTabopaTtopHast paboTa bubmioreka LIOK
42 . 0.5
V3mepeHue U peryivpoBaHue https://m.edsoo.ru/ff0a9e14
HarnpsokeHus"
C .
© Yaemoe compomrene biiborexa LIOK
7 P https://m.edsoo.ru/ff0aa738
BeIIlecTBa
JlabopaTopHast pabora
"3
o | e 1
P boBoA https://m.edsoo.ru/ff0aa738
JUTAHBI, TUIOLLA/IA TIOTIePeYHOT 0
ceuyeHus U Matepuasna”
3aBUCUMOCTD C 0Ka 0
45 | wanpmxernn, 3acon Ova g BiGiuorexa LOK
p ’ A https://m.edsoo.ru/ff0aa44a
yuacTKa LeTH
JIabopaTopHast pabora
llM
CCJleZioBaHUe 3aBUCUMOCTU CHUJIBI BuGmiotexa LIOK
46 TOKa, UAYLero yepes pe3ucTop, OT 1

COTPOTHUBJIEHHS] pe3UCTOpa U
HaTIpsDKeHWs Ha pe3ucTope”

https://m.edsoo.ru/ff0aa04e




HOCJ’IE,HOB&TGJILHOE U I1apa/ijie/JibHOe

47 CoeJIHeHYs IPOBO/IHUKOB
JlabopaTtopHasi pabota "TIpoBepka
48 TpaBUJ/ia CI0)KeHUsI HallpsUKeHUH bubmmoreka LIOK
TIPH TT0C/Ie[OBaTeTbHOM https://m.edsoo.ru/ff0aaa58
COeIMHEeHUH [BYX Pe3uCTopoB"
JIabopaTopHasi pabota "TIpoBepka
49 IpaBusIa ISl CUJIbl TOKA IIPU Bubmioteka LIOK
Trapasuie/ibHOM COeJMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemmenue 3az1au Ha IpuMeHeHNe
50 3aKOHa OMaA,E[JIH paBJII)I/IHHOFO Bubmiorexa LIOK
https://m.edsoo.ru/ff0aaf8a
Coe/IHeHUs IPOBO/JHUKOB
PaboTa 1 MOIIHOCTb
51 C—)JIeKTpI/I‘-IeCKljFO TOKa. 3aKOH Bubmorexa LIOK
https://m.edsoo.ru/ff0ab124
xoyns-JleHna
JlabopaTopHast pabora
52 "OHPE,E[EHEHI/IE [];))a60TI:I Y MOIITHOCTHA Bubmiorexa LOK
\ https://m.edsoo.ru/ff0ab3e0
3/IeKTPUYECKOr0 TOKa
DJIeKTpUYeCKUe Liely U
53 MoTpeOuTeN 37IeKTPUYeCKOi Bbubmioreka LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
£l [TocTosiHHBIE MarHUTHI, UX
B3aMMO/IeNCTBHE
55 Ypok-uccienoBanuve "V3yueHue bubmoreka 1IOK
T10JIeH TTIOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTtHoe rosie. MarHuTHoe 1oJie bubnuoreka LIOK




3eM/M ¥ ero 3HaueHue J1Jisl )KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

IToAroToBKa K KOHTPO/IBHOM paboTe
I0 Teme "DJIeKTpUUeCKue 3apsajbl.

bu6mioreka LIOK
57 3apsKeHHbIe Tesla U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumMo/elicTBus. I1oCcTOSHHBIM
371eKTpUUeCcKuii ToK"
KonTpospHas paboTa 1o Teme
"DeKkTpryeckye 3aps/bl.
3apsKeHHbIe Tesla U UX
P N . Bubmioteka LIOK
58 B3auMoO/enCTBUs. [10CTOSHHBIM
. https://m.edsoo.ru/ff0abea8
3/IeKTPUUECKHN TOK" /
Bcepoccutickast mpoBepouHasi
pabota
Pe3epBHbIii ypoK. PaboTa c
TeKcTamu 1o TeMe "T10CTOSIHHBIMN
o Bubmoteka LIOK
59 3JIeKTpUYeCcKui ToK" /
- https://m.edsoo.ru/ff0acdc6
Bcepoccutickast mpoBepouHasi
pabota
OmnbIT OpcTena. MarauTHoe 1iose
PCTEA bubmmoreka LIOK
60 3/IeEKTPAYECKOr0 TOKa MarHurHoe
https://m.edsoo.ru/ff0ac1d?2
ToJie KaTyLIKU C TOKOM
[TprMeHeHVe 3/1eKTPOMarH1UTOB B
61 TexHUKe. JlabopaTopHast paboTa 0.5 bubmoreka LIOK
"M3yueHue [eiCTBUsI MarHUTHOTO ) https://m.edsoo.ru/ff0ac74a
T10J151 Ha MIPOBOJHUK C TOKOM"
OneKTpoABUraTe/b MOCTOSHHOTO
e bubmmoreka IIOK
62 ToKa. Vcrionb3oBaHue

BJIEKTPO,HBI/II"EITEJ'I(EI;I‘u B TeEXHNUYECKHX

https://m.edsoo.ru/ff0ac86¢c




YCTPONCTBAxX M Ha TPaHCIIOPTe.
JlaboparopHasi paboTta
"KoHcTpynpoBaHue U U3yueHue
paboThI 3eKTpoaBUraTeis'”

63

OnbiTel @apajesi. 3akoH
3/1eKTPOMarHUTHOW MHAYKLIWH.
IIpasuno Jlenya

64

OnektporeHeparop. CriocoOsI
TI0JIyYeHUs JIeKTPUUYeCKOU
SHepruu. DJIeKTPOCTaHL[MMU Ha
BO300HOB/ISIEMbIX UICTOUHUKAX
3Hepruu

65

66

[ToaroToBKa K KOHTPOJIBHOM pabote
1o TeMe "DeKTpuyecKre u
MarHUTHbIe BIeHus"

KoHTpospHas paboTa 1o Teme
"DeKTpruecKre U MarHUTHbIe
sABeHus"

bubmoreka LIOK
https://m.edsoo.ru/ff0acb14

67

Pe3epBHbIif ypok. PaboTa c
TeKCcTaMH 110 TeMe "TerioBble
ABeHUd"

bubmmoreka IIOK
https://m.edsoo.ru/ff0acc5e

68

Pe3epBHbIil ypok. Pabora c
TeKCTaMU 110 TeMe "MarHutHble
sBJIeHus"

OBIIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME

68

14.5




9 K/IACC

KosnyecTBO UacoB

J/1eKTpoHHbIe 1{u(poBbIe

Ne Tema ypoka KonTponbubie | IlpakTHueckue Aara obpasoBaTe/bHbIe
n/n Bcero H3yueHMo
padoThI paboThI pecypchbl

1 MexaHuyeckoe JBMWXeHUe. 1
MaTtepuasnbHasi TOUKa

9 Cucrema orcuera. OTHOCUTE/ILHOCTD 1 bubmmoreka LIOK
MeXaHWUeCKOro JIBUKeHUsI https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe TIPSIMOJIMHEeNHOe 1 bubmioteka LJOK
JIBIKEHUe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsIMO/TMHeHOe

4 IBwkeHue. CpefHsIsE U MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonMHeliHOe paBHOYCKOPEeHHOe 1 bubnuoreka LIOK
[IBIDKeHHe. Y CKOpeHHe https://m.edsoo.ru/ff0ad8d4
CKOpOCTb TIPSIMOJIMHEMHOT'0

6 PaBHOYCKOPEHHOTO JIBU)KEHHUSI. 1
I'pa¢uk ckopoctu
JlabopaTopHasi paboTa

7 "OrpepeneHre yCKOpeHus TeJia IpU 1 1 bubmmoreka LIOK
PABHOYCKOPEHHOM JIBV>KEHUHU TI0 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJI0CKOCTH"

3 CBobogHoe nagexHue Tesl. OmbIThI 1
lamunes
PaBHOMepHOe JBHKeHue 110

9 0pr>KHO[;TI/I. lflleplxio,q Y yacToTa 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0ael76

obpartenust. JInHeliHasi ¥ yrJioBas




CKOpPOCTH

10 LleHTpOCTpEeMUTE/IBHOE YCKOpeHHe
1 I[Tepsbiii 3akoH HeroToHa. BekTop Bbubmioreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
19 Bropoii 3akoH HpioTOHA. bubmoteka LJOK
PaBHOJelCcTBYIOIas CUJla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HetoTOHa. Bbubmioreka LIOK
Cynepriosuius cun https://m.edsoo.ru/ff0ae982
14 Pemienue 3a7iau Ha MpyUMeHeHUe bubmoteka LJOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubmioteka LIOK
15 Cuna yrpyrocty. 3akon I'yka https://m.edS(])_E).ru/fanecaZ
16 Pemenue 3anau no teme «Cuia
yrnpyrocTtu»
7| cCnpegernme pecmacrs Eumoresa LIOK
HpYKIHED https://m.edsoo.ru/ff0aee28
bubnuoreka LIOK
18 CHna Tperus https://m.edS(])_}).ru/fanf738
19 Peiienue 3azmau no reme «Cuna Bbubmioteka LIOK
TPEeHUsI» https://m.edsoo.ru/ff0afa26
20 ?SggE;ZZZEZ iii;l;;uuueHTa Bubmorexa LIOK
e — https://m.edsoo.ru/ff0af8be
21| Hitorom, Cama ynpyrocrs, Cama Biorera LIOK
N https://m.edsoo.ru/ff0afb8e
TPeHUst
22 Cuiia TsKeCTy M 3aKOH BCEMUPHOI0 bubmioteka LIOK




TSTOTeHUs1. Y CKOpeHHe CBOOOZHOTO
najZieHust

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus "[IBrKeHUe Tes

23 BOKDYT I'PaBUATALJMOHHOIO LIeHTpa
(Conneunast cuctema). ['anakTuku"
Perenue 3azmau no teme "Cuna
A bubmmoreka LIOK
24 TSKeCTU U 3aKOH BCEMUPHOT O
\ https://m.edsoo.ru/ff0af5f8
TATOTeHUs
75 [lepBas KocMuyeckasi CKOpPOCTb. bubmmoreka LIOK
HeBecoMocCTh U reperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepranbHON TOYKHU.
AOGcomoTHO TBEP0€ TEJIO.
"P,IL bubmioteka LJOK
26 PaBHOBecue TBEpAOTO Tena c
. https://m.edsoo.ru/ff0afe36
3aKperyIEHHOW OChIO BpallleHUs.
MowmeHT cuinsl. LleHTp TsKecTH
PaBHOBecue MaTepuabHOW TOUKH.
AOBCOIOTHO TBEPZIOE TeIO.
27 PaBHOBecue TBEpAOTrO Tena C
3aKperyIEHHOW OChIO Bpall|eHHsl.
MowmeHT cunbl. LleHTp TsxKeCcTr
)8 Peruenue 3azmau o teme "MomeHT bubmmoreka IIOK
cunbl. LeHTp TsKECTH" https://m.edsoo.ru/ff0b02b4
[MToaroToBKa K KOHTPOJIbHOM paboTe
A " P P Bbubmoreka LIOK
29 1o TeMe "MexaHHUUeCKOe JIBI)KEHHe.
. .\ https://m.edsoo.ru/ff0b0408
BsanmogeiictBue Ten
KonTposbHas paboTa 1o Teme
" b P bubnuoreka LIOK
30 MexaHHWuecKoe ABDKEHUE.

B3aumogeiictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbc Tena. UMIynabC CUIBL.
3aKOH COXpaHeHUs1 UMITyJIbCa.

bubmoreka LJOK

31 Ynpyroe u Heympyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/IeHCTBUE
3 Pemenne 3aziau 110 Teme "3aKoH bubmoteka LJOK
COXpaHeHUs UMITyJTbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koH¢epeHLus "PeakTUBHOE
JIBIDKeHUe B IIPUPOJie U TeXHUKe"
bubnmroreka LJOK
34 MexaHnueckasi paboTa ¥ MOIITHOCTb https://m.edsoo.rw/f0b0a84
35 PaboTa CUIbI TSDKECTH, CUJTBI bubmiorteka LJOK
YIPYTOCTHU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
36 «OnpezeneHuie paboThl CUTBI TPEHUS
MpY PaBHOMEPHOM /IBWKEHUH TeJia
10 FTOPU30HTA/IbHOW TTIOBEPXHOCTH»
37 CBsI3b 3HEPrUM 1 PabOTHI.
IToTeHumnanbHast 3Heprus
38 Kunetnueckas sHeprus. Teopema o bubnuoreka LIOK
KUHeTUUeCKOW 3Hepruv https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHus SHepruu B
MeXaHUKe
JlabopaTopHasi pabota «/3yueHue bubnuoreka LIOK
40
3aKOHA COXPAaHEHUsI SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KosnebatenbHOe JBIKEHUE U €T0 bubmmoreka IIOK
XapaKTepUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatoliye KojiebaHusl. bubmioteka LJOK

BeIHYX/1eHHbIe KOJieOaHusI.

https://m.edsoo.ru/ff0b20f0




Pe3onanc

43

MaTtemaTtrueckyii U PyKUHHBINA
MasiTHUKU

44

Ypok-uccienoBaHve «3aBUCUMOCTb
repuo/ia KosiebaHuii OT )KeCTKOCTH
TIPY>KUHBI U MacChl rpy3a»

Bubmoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpallieHre sHepruu npu
MeXaHUYeCKUX KoeOaHMsIX

46

JlaboparopHast paboTa
«OrnpeesieHye YaCTOTHI U TIEpHO/ia
Kosie0aHH TIPY>KUHHOTO MasiTHUKA»

bubmoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabota «IIpoBepka
He3aBUCUMOCTH Mepro/ia KosebaHui
rpy3a, MO/BEIIeHHOTO K HUTH, OT
MacChl rpy3a»

bubmoteka LJOK
https://m.edsoo.ru/ff0b197a

48

Mexauuueckue Bo/HBL CBOMCTBa
MexaHu4eCcKux BoJH. [Ipofjo/ibHbIE U
TorepeyHble BOJTHBI

bubmmoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-kKoHbepeH1us "MexaHUueckue
BOJIHBI B TBEPZIOM TeJIe.
CelicmMuyeckyrie BOHBI"

50

3ByK. Pacrnipoctpanenue u
OTpa)keHHe 3ByKa

51

Ypok-uccnenopanue "HabsrozeHuve
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToTh!"

52

I'POMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTUUeCKUI pe30HaHC




Ypok-kKoHbepeH1us "Y/IbTpa3ByK U

bubmoreka LJOK

>3 vHGPa3ByK B NPUPOJie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToAroToBKa K KOHTPOJIBHOM paboTe
54 o ATeMe "3aKOHBI C(I))XpaHEHI/IE. Bubaworexa LIOK
https://m.edsoo.ru/ff0b25f0
MexaHuueckue KojnebaHus U BOJTHBI"
KonTtponbHast paboTa o Teme
55 "3aKOHBI COXpaHeHHUs.
MexaHuueckue KojiebaHusi ¥ BOJTHBI"
56 OJIeKTPOMAarHUTHoe I1oJie. bubmmoreka LIOK
OJIeKTpOMarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHpepeHius "llkana
58 3/IeKTPOMAarHUTHBIX BOJIH. bubmoteka LJOK
Vicionb30BaHKe 3/1eKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [IJIS1 COTOBOM CBSI31"
YpouK-I/Iccne/:LOBaHHe "N3yuenue Bu6miorexa LIOK
59 CBOWCTB 3/1eKTPOMarHUTHBIX BOJIH C
https://m.edsoo.ru/ff0b2c6c
TTOMOII[bI0 MOOU/TBHOTO TeedoHa"
PerieHue 3a/1au Ha orpejeneHue
60 YaCTOThI U IJIUHBI
371eKTPOMarHATHOM BOJIHBI
OneKTpoMarHUTHasi pupo/ia CBeTa.
61 CKOpOIZTL CBeTa. Bongogbl’z Bubmorexa LIOK
o https://m.edsoo.ru/ff0b31d0
CBOICTBA CBeTa
NcTtounvku cBeta. [IpsiMmonnHeitHOe
62 pacrpocTpaHeHue CBETa. 3aTMeHus Bubamorexa LIOK
https://m.edsoo.ru/ff0b3658
CouHiia v JIyHbI
63 3aKOH OTpakeHus CBeTa. 3epKaJa. bubmoreka LJOK




Pemienue 3a7iau Ha MpuMeHeHUe
3aKOHa OTpa)keHus CBeTa

https://m.edsoo.ru/ff0b38c4

[Ipenomenvie cBeta. 3aKOH

bubmmoreka IIOK

64 TIpeJIOMJIEHHs CBeTa https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHee OTpa)keHue
65 cBeTa. Vcrnosb3oBaHue IoHOT0 bubnuoreka LIOK
BHYTPEHHEr0 OTPaKeHUsl B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOZAxX
JlabopartopHast paboTa
"UccnenoBaHvie 3aBUCUMOCTH yTJjia
66 MpeJIOMJ/IEHHs] CBETOBOIO JTy4ya OT
yrJia najZieHusl Ha TpaHulie "BO3JyX-
crekiao""
Ypok-KoHbepeHIs
"Hcrionb30BaHue MOJHOTO
67 BHYTPEHHEr0 OTPakeHUsI:
CBETOBO/bl, OITHKOBOJIOKOHHAS
CBS3b"
bubmoteka LJOK
68 JIvH3bl. OniTMyeckas Cusa JIMH3bI https://m.edsoo.ru/f0b3E2c
N bubmioreka LIOK
69 [MTocTpoeHre n306pakeHUi B TMH3aX https://m.edsoo.rw/f0bddda
JlaboparopHast paboTa
70 "OrnpezienieHre (OKYCHOTO bubmioteka LJOK
PacCTOsIHUS Y OTITUYEeCKOM CUJTbI https://m.edsoo.ru/ff0b4206
cobupatorrei TMH3bI1"
7 Ypok-kKoHbepeH1us "OnTuyeckre bubmoteka LJOK

JTUH30BbBIE TIPUOOPHI"

https://m.edsoo.ru/ff0cOa7e




I'na3 kak orrtuueckast cucreMa.

bubmoreka LJOK

72 3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koHdepeHius "JedheKTbl
3peHus. Kak coxpaHuts 3peHue”

Pa3snoyxeHue 6esoro cBeta B CIIEKTP.

74 OnbiTel HetoTOHA. CriokeHue bubnuoreka LIOK
CreKTpasbHBIX 1BeTOB. [lucrepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopartopHast paboTa "OMNBITHI 110

a3/oXkKeHHIo 0eJioro CBeTa B CTEeKT
75 i BOCTIPUATHIO 1[BeTa MpeJMeTOB ’ Bubmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
TIpY UX HaOJTFOIeHUH yepe3
1iBeTOBble (PUIBTPHI"
Ypok-ripakTuKyM "BoJiHOBEBIe

76 CBOMCTBa CBeTa: AUCIIepPCHs,
vHTepdepeHLys U Audpakiys”

77 OmnbiTel Pe3epdoppa v niaHeTapHast bubmmoreka IIOK
MO/Ie/ib aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynater bopa. Mogens atoma
bopa
Ucnyckanve u rior HUe CBeT

79 aT((:)I\Z’(():M?KBiIHTb: qu;ueeﬁqaenflee ) Bubmmorexa LIOK

https://m.edsoo.ru/ff0c144c
CTIeKTPBI
Ypok-npakTikyMm "Hab/moeHne bubmiorteka LJOK

80
CTMeKTPOB UCITyCKaHus" https://m.edsoo.ru/ff0c1550

81 PainoakTUBHOCTE U €8 BUIbI Bubmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 CTpoeHue aTOMHOTO sipa. bubmoreka LJOK




HyknonHast Mozenb

https://m.edsoo.ru/ff0c18ac

83 PafyioakTrBHbIe TIpeBpaljeHusl. bubnuoreka LIOK
W3oToMb! https://m.edsoo.ru/ff0clal4

84 Perenue 3azau no teme: bubmioteka LIOK
"PaZili0aKTUBHBIE TIpeBpaleHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuop monypacraza
YPOK-KOH(epeHLs

86 "Ppa,I[I/IoaK"ilBII){bIj W3/IyYeHUs B bubmmorexa LIOK

., https://m.edsoo.ru/ff0c2126
rpupojie, MeJULINHe, TEXHHKE
AnepHble peaku. 3aKOHbI
87 CfX[?aHEHIEH 3a§a,q030ro U Bubamorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 uucesn

88 OHeprus CBsA31U aTOMHBIX si7jep. bubmoteka LJOK
CBsi3b MaCChI ¥ SHEPTUH https://m.edsoo.ru/ff0c1d7a

89 Peruienue 3azau o teme "fnepHbie
peakuun"

90 Peakiyu cuHTe3a U fjeeHus sgep. bubmoteka LJOK
Nctounrku sHeprun CoJiHLa U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeHLus "SnepHast

91 SHepreTHka. [JencTBus
PaIM0aKTHUBHBIX U3TyYeHU Ha
JKUBbIe OpraHu3MbI"

[ToaroTroBKa K KOHTPO/IbHOM paboTte

92 T10 Teme "DJIeKTPOMarHuTHoe IoJ1e. Bbubmoteka LIOK
ONeKTpOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBieHus"

93 KoHTtponbHast pabora o Teme

"DJIeKTpOMarHMTHOe T1oJ1e.




OJIEKTPOMarHUTHbIE BOJTHBI.
KBanToBbie siB/ieHUs"

[ToBTOpEHMe, 00001IeHNE.

bubmoreka LJOK

94 J1ab 9)
| a opaTopleIe pa OTBHI O KYPCY https://m.edsoo.ru/ff0c245a
BsanmogencTtsue Ten
I1 606 .P
5 | pororems oo Fene
P . ,'1,1 https://m.edsoo.ru/ff0c2572
1o TeMe "TerioBble TpoLeCcChl
[ToBTOpEHMe, 06061TIeHE. Perienne
96 pacyeTHBIX U KaueCTBEHHBIX 3a71a4 bubmioteka LJOK
o Teme "KII/] TerioBbIxX https://m.edsoo.ru/ff0c2a22
JnBuraresen"”
IToBTOpeHue, 00001IeHe. PelieHne
97 aczTeTi;I: u Ka‘le(fl:‘B::HbIX 3Lf:1I :II;I Bubmorexa LIOK
P B A | https://m.edsoo.ru/ff0c2b30
o Teme "KII/] 3/1eKTpOyCTaHOBOK
IT , 00600 .
. | e e
" PATOP P " Py https://m.edsoo.ru/ff0c2c52
CBeTOBbIe sIB/IeHUS
I1 , 0000 . Pab
0 | rexcraino eve ot BGinoresa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHeHUs B MeXaHUKe
I1 , 0000 . Pab
100 TeilzTTZE/[eI/I:EE :ew([)e H;f::;m;:;a ) Bubamorexa LOK
N https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 , 00600 . Pab
\ https://m.edsoo.ru/ff0c3044
SIBJIEHUSI
102 [ToBTOpeHUe, 06061IeHKe. PaboTa C




TeKcTaMU 110 TeMe "KBaHToBas U
sepHas gusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

102
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IMPOBEPAEMBIE IIPEJIMETHBIE PE3Y/IbTATHI OCBOEHMSI OCHOBHOM
OBPA30BATEJ/IbHOM ITPOIr'PAMMbBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

7 KIIACC

Kop
MpoBepsieMoro
pe3y/ibTara

HpOBepHEMbIe npeaMeTHbI€ pe3y/IbTAdThI 0CBOEHUSA OCHOBHOH
06pa3OBaTEJIbH0ﬁ nporpammMmbl OCHOBHOI'O 06]].[81"0 06p330BaHI/IH

1.1

HCIO0J/Ib30BaTh U3yUY€HHBIE TTOHATHUA

1.2

pa3/inuaTh ABJIEHUA I[IO0 OIMMCAaHHWKO HMX XdPAKTEPHBIX CBOMCTB M Ha

OCHOBe€ OIIbITOB, J€EMOHCTPUPYOIIKUX OdHHOE (i)I/I3I/IIJECKOE sABJ/IeHHre

1.3

pacrio3sHaBaTh TMpOsIBJieHWe U3YUeHHBbIX (HU3UYeCKUX SIBJIEHUHA B
OKDY’KarollleM MHpe, B TOM 4uc/ie (u3nyeckue siB/ieHUsI B TIPUPOJe,
TP 3TOM TI€PEBOUTh MPAKTUUYECKYIO 3a/lauy B yueOHYIO, BBIIE/STh

CylecTBeHHble CBOWCTBA (TIPHU3HAKKM) (PU3NUECKUX SIBJIEHUI

1.4

OIMMCBIBATbL H3Yy4Y€HHbIE CBOMCTBA Te/l U (bI/I3I/IquKI/Ie SABJ/I€HUA,
HCI10JIb3yA CbI/IBI/II—IECKHe B€/IMYWHBI, IIpU OIIKMCAHUH TI1IPABUJIBHO
TPAKTOBATb (1)I/I3I/IT-IECKI/II‘/JI CMBIC/JT HCIOJB3yEMBIX B€/IMYHH, UX
0003HaueHus U eIHULBI (1)I/I3I/I‘JECKI/IX Be/IMYMH, HAXOJUTb (I)OpMy'fIBI,
CBA3bIBAIOIIIME  [NdHHYIO (1)H3I/I‘IECKYI-O Be/IMUMHY C JApyruMu
Be/IMYMHAMH, CTPOUTH FPBQ)I/IKI/I N3YUEHHBIX 3aBUCHMOCTEH

Cl)I/IBI/I‘JECKI/IX BeJIMUMH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (U3NuUecKue sIBI€HUS U TPOLIeCCHl,
WCIOJIb3Yysl M3yUeHHble 3aKOHbl, MpPU 3TOM JiaBaThb CJIOBECHYIO
(hopMynMpOBKYy 3akKOHa W  3aluCbiBaTh €ro MaTeMaThyecKoe

BbIpa)KeHUe

1.6

O0BSICHATE (U3HUUEeCKHe SIBIeHHUs, TIPOL[ECChl U CBOWCTBA Te/, B TOM
yyucie U B KOHTEKCTe CHUTyalluil TPaKTUKO-OPHMeHTHPOBAHHOTO
XapakTepa: BbISIBJIATh MNPUYUHHO-C/IE[CTBEHHbIE CBSI3HU, CTPOUTh
o0bsicHeHne n3 1 — 2 JIOTMUECKUX IIaroB C OMOpod Ha 1 — 2
M3y4YeHHbIX CBOMCTBA (PM3UUECKUX SIBIEeHUM, (PU3NUeCKUX 3aKOHA WU

3dKOHOMEDHOCTH

1.7

peliath pacuyéTHble 3a7aud B 1 — 2 AeMCTBUS, UCIO/b3ys 3aKOHBI U

(hopMybl, CBsI3bIBarOLMe (PU3MUeCKHe BeJIMUMHBI: Ha OCHOBe aHau3a




yC/IOBUSL 33/laud  3alMChblBaTh KpaTKoe yCJIOBHWe, TIOJCTaB/ATh
(u3ryeckue BeJIMYUHBI B OPMYJIBI U TIPOBO/IUTE PAcuéThl, HAXOAUTh
CTIpaBOYHbIE /JaHHbIe, HEOOXOAUMBIE [/ PelleHUs 3aJau, OLleHUBATh

peaMCTUYHOCTb MOyYeHHOW (PM3MUeCKOi BeJTMUMHbI

1.8

pacrio3HaBaTthb TPO0JeMbl, KOTOPble MOXKHO DEIIWTb TIPH TIOMOIIH
(bU3MUeCKMX MeTO/[0B, B OIMMCAHUM WCCIe[OBAaHUSI  BBIZESThH
rpoBepsieMoe  TpeAroso)KeHue  (TUMOTe3y),  pas3iuyatb U
WHTEpIIPeTUPOBaTh TI0/yueHHbIM pe3y/ibTaT, HAaXOJuUTh OIIMOKA B

Xo/Jie orblTa, AejaTh BBIBOABI I10 €r0 pe3y/bTdTaM

1.9

MIPOBOJUTH OIBITHI 10 Hab/OZeHn0 (PU3NUeCKUX sIBI€HUM WU
¢usnyeckux  CBOMCTB  Tea:  (OpMy/nUpOBaTh  MpOBepsieMbie
TIPe/ITIONIOXKEHUs,, ~ COOMpaTh  yYCTAHOBKY W3  TPeAJIOXKEHHOTO

O60py,[[OBaHI/IH, 3dIIMCBIBATh X0/ OIIbITad U Q)OPMYJ'II/IPOBaTb BbBIBObI

1.10

BBITIO/IHATh TPsIMble U3MePeHUsi C HCII0/Ib30BaHWEM aHaJorOBbIX U
UPPOBBIX TTPUOOPOB, 3amMMCHIBATh TOKA3aHUS TPUOOPOB C YYETOM

3aJJaHHOM abCOTFOTHOM MOTPEITHOCTH U3MEePEeHUH

1.11

MPOBOJIUThL  HCCAeZlOBaHWE  3aBUCUMOCTA  OJAHOW  (hU3MUeCcKOoM
Be/IMUMHBI OT JPYrOM C WCIIO/Ib30BaHUEM TIPSIMBIX H3MepeHHH,
yuacTBOBaTh B TJIAHUPOBAHUM yueOHOr0 HCC/Ie0oBaHUs, COOHpaTh
YCTaHOBKY U BBITIO/IHATb U3MEPeHUs], CJiefysl MpeJIoKeHHOMY TIaHy,
(buKcUpoBaTh pe3y/bTaThl TMOMYYEeHHON 3aBUCUMOCTU (HU3UUECKUX
Be/IMUMH B BU/Ie MpeJIOKeHHbIX Tab/ull ¥ rpadUKoB, Je/aTh BHIBOAbI

TI0 pe3y/bTaTaM UCC/Ie/JOBaHUsI

1.12

NIPOBOJUTb KOCBEHHble H3MepeHUsl (PU3NUecKUX BeIUUUH, CeAys
Tpe/IJI0KeHHON WHCTPYKLMW: TIPU BBINIOJTHEHUH M3MepeHHid cobuparth
5KCMepUMeHTa/lbHYy0 YCTAHOBKY M BBIUMC/ATH 3HaueHUEe HCKOMOM

BeJ/IMUYVHBbI

1.13

cobnrofaTh TIpaBW/Ia TEeXHUKW 0Oe30macHOCTH mpyd  pabote ¢

nabopaTopHBIM 000pyJ0BaHUEM

1.14

YKa3bIBaATb MPUHLIUIIBI I,ELEI‘/JICTBI/ISI HPI/I60pOB N TexXHHU4YeCKHX
YCTPOﬁCTB, XdPAKTE€PHU30BaTh TIPUHLUIIBL AEﬁCTBHH HN3YUEHHBIX
HpI/IGOpOB N TeXHHU4YeCKHUX yCTpOﬁCTB C TMOMOLIbKO HX OIIKMCAHUA,
HCI10JIb3yA 3HAHHUA 0 CBOMCTBax Cl)I/IBI/I‘-IeCKI/IX SIBJICHUM u

HEO6XOAI/IMLIE Cl)I/IBI/I‘-IECKI/Ie 3dKOHbI 1 3dKOHOMEPHOCTH

1.15

NPUBO/IUTh TpPUMepbl (HaXxOAWTb UH(OpPMaLMIl0 O M[pUMepax)




MPAaKTHUYEeCKOT'0 MCIT0/Ib30BaHUS (DM3MUECKUX 3HAHHM B TIOBCEJHEBHOM
JKU3HU 17t obecrmieueHust 0e30MacHOCTM TIpU  OOpallleHud  C
nprubopamMH ¥ TeXHUUECKUMU YCTPOMCTBAMMU, COXPAHEHHS 37I0POBbsI U

Co0JTFO/IeHHsI HOPM 9KOJIOTHYeCKOr0 TIOBe/IeHHsI B OKPY»Karollleil cpefie

1.16

OCYIIeCTB/ISITH 0TOOP MCTOYHWKOB MH(OpMalu B ceTu VIHTepHeT B
COOTBETCTBUM C 3a/laHHbIM TIOMCKOBBIM 3alipoCcOM, Ha OCHOBe
VMEIOLIUXCS 3HaHUM U TyTéM CpaBHEHUSl Pa3/MUHbIX WCTOUHHKOB
BbI/Ie/ISITh MH(POPMALMIO, KOTOpas SB/SETCS IPOTUBOPEUYUBOW WU

MO>KeT ObITh HeJJOCTOBEPHOM

1.17

WCII0/Tb30BaTh npu BBITIOJIHEHUU yueOHbIX 3a/laHUM
Hay4yHOTIOMYJIIPHYO ~ JIUTepaTypy  (U3MUYECKOro  COJep>KaHus,
CrpaBOUYHbIE MaTepuasbl, pecypcbl ceTu UHTepHeT, BajeTh
npuéMaMH KOHCIIEKTUPOBAHUSI TeKCTa, IpeoOdpa3oBaHus HHPOPMaIUu

Y3 OJJHOU 3HAKOBOW CHCTEMBbI B APYTYIO

1.18

1.19

co3/iaBaTh COOCTBeHHbIe KpaTKHe TTUChbMEHHbIe U YCTHbIe COOOIeHMS
Ha OcHOBe 2 — 3 WCTOYHMKOB UHGOpMaLUMKd (PU3NUYECKOro
cofiepkaHusi, B TOM YKCJie TIyOJMYHO JlefiaTb KpaTKHe COOOILeHHs O
pe3y/nbTaTtaXx IIPOEKTOB WKW YyueOHBIX HWCCIeJOBaHWN, TIPU 3TOM
IPAaMOTHO MCII0/Ib30BaTh HW3Y4YeHHBIM TMOHSATHUHHBIM anmapar Kypca
(b13MKH, CONPOBOXK/AATh BBICTYTIIEHHE Mpe3eHTaLei

TIPU BBITIOJTHEHUM yueOHBIX MPOEKTOB U MCC/Ie[0BaHUI pacIipezesisiTh
00S13aHHOCTH B TPYIINe B COOTBETCTBUM C MOCTAB/IEHHBIMH 3aJjauaMy,
C/lIeIUTh 3a BBIMIOJIHEHWEM T/laHa [|eMCTBUM, aJileKBaTHO OLleHMBATb
COOCTBeHHBI BK/IaJ, B [eATeJbHOCTb TPYIIbl, BBICTPAUBATh

KOMMYHUKATHBHOE BBaHMO,ELEIZCTBHe, YUUTbIBadA MHeHUNe

OKPY KaroIIUX

8 KJIACC

Kop
MpoBepseMoOro
pe3yJjbTara

IIpoBepsieMbie MpeJMeTHBIE Pe3y/IbTaThl 0CBOEHHST 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI OCHOBHOI'0 0011iero 00pa3oBaHusi

1.1

HCII0/1b30BaTh ITOHATHUA

1.2

Pa3/InuaTh sABJ/IEHHA I1I0 OIMMCAHHWMIO HX XdPdKTEPHBIX CBOMCTB ¥ Ha

OCHOBE OIIbITOB, J€MOHCTPUPYIOLLMX JJaHHOE (PU3MUUeCKoe sIBJIeHUEe




1.3

pacrio3HaBaTh TpOsIB/ieHHMe U3yYeHHbIX (U3NUeCKUX SIBJIeHUN B
OKpY’KalollleM Mupe, B TOM uuc/ie (U3nuecKye siBjieHUs B MPUPO/eE,
NIPY 3TOM T1€PeBOJUTH MPAKTUYECKYIO 3a/jauy B yueOHYIO, BBIAE/STH

CyleCcTBeHHble CBOMCTBA (TIPU3HAKKM) (PU3NUECKUX SBJIEHUMN

1.4

OMHWCHIBaTh W3yUYeHHble CBOMCTBA Tel U (puU3MuUecKue SIBIEHUS,
UCTOJB3ysl  (U3UUecKre BeJWYMHbI, TIPU OIMUCAHUM TPaBUIBHO
TPaKTOBaTb  (PU3MYECKUM  CMBICI ~ MCIOb3yeMbIX  BeIUUMH,
0003HaueHUs U eJUHULIbI (PU3UUeCKUX BeTMUWH, HaXOAUTb (POPMYJIBI,
CBSI3bIBAIOLL[ME [IAHHYIO (U3MUECKYl0 BEeIUUMHY C JpyruMU
Be/IMUMHAMH, CTPOUTb TpaUKA  H3y4eHHBIX  3aBUCUMOCTEU

(1)I/I3I/I‘JGCKI/IX Be/IMUMH

1.5

XapaKTepy30BaTb CBONCTBA Tes, (U3NuecKue sIBI€HUS U TPOLIeCCH,
VICTIO/Ib3YSl M3yYeHHble 3aKOHbl, MpPU 3TOM [laBaTb CJIOBECHYIO
(opMyIMpOBKY 3aKOHa M 3alMChiBaTb €ro MaTeMaThyecKoe

BbIpa)KeHUe

1.6

1.7

00BSICHATh (hU3UUeCKUe TIPOIeCChl U CBOWMCTBA TeJl, B TOM YHC/Ie U B
KOHTEKCTe CHUTyalldd T[pPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTb 00bsiCHeHHe U3 1
— 2 JIoTUYeCKMX IlaroB C MOMOIIbI0 1 — 2 H3yuyeHHBIX CBOWMCTBa

(bu3nuecKux siBjieHUH, (PU3MYeCKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiath pacuéTHble 3afaud B 2 — 3 JIeMCTBUS, UCIIOJIb3Ysl 3aKOHBbI U
(hopmMyibl, CBsI3bIBaIOLME (PH3MUECKHe BeJIMUMHBI: HA OCHOBE aHa/Iv3a
yCI0BYA 3a/1a4M 3alMChIBATh KPAaTKOe YC/I0BYe, BBIAB/IATL HEJOCTATOK
JNAHHBIX Ui DeIleHus 3a/aud, BbIOMpaTh 3aKOHBI W (HOPMYIIBI,
HeoOXoAVMble /71 e€ pelleHus], TIPOBOJUTh PAaCUéThl U CPaBHUBATh
NOJlydYeHHOe 3HaueHHe (PU3MUecKOW BeJMUMHbl C H3BEeCTHBIMHU

JaHHBIMHA

1.8

pacrio3HaBatb TIPOOJeMbI, KOTOPble MOXKHO DEIIWTb TIPH TIOMOIIH
(hr3nueCcKrx MeTO/|0B, UCI0JIb3Ysl OMMCAHUe UCC/Iel0BaHus, BbIESTh
TIpoBepsieMoe TpeAIo/oXKeHWe, OLIeHWBaThb MPaBUIBHOCTb IOPsJKa

MnpoBeageHund UCcjiea0BaHus, 4e/1IdaTb BBIBOAbI

1.9

MIPOBOJUTb OIBITHI 10 HaO/OZeHUI0 (QU3NUeCKUX SIBI€HUM WU
¢usnyeckux  CBOMCTB  Ten:  (OpMy/nupoBaTh  IpOBepsieMble
TIPe/ITIONIOXKEeHUs,  CcoOMpaTh  yYCTAHOBKY W3  TPeAJIOXKEHHOTO

000py10BaHusl, OMKCHIBATE X0/ OTBITA ¥ (POPMYIMPOBATH BBIBO/bI




1.10

BBIMIO/IHATh TPSMble H3MEpPeHHs1 C MCIO/Ib30BaHUEM aHaI0rOBbIX
npruOOPOB U IaTUMKOB (PHU3NUECKUX BEJIMUMH, CDAaBHUBATh Pe3y/IbTaThl

W3MepeHUH C yUETOM 3a/1aHHON abCOJTFOTHOM MOTPEeIHOCTH

1.11

MPOBOAUTL  MCC/Ie[JOBaHWe  3aBUCMMOCTU  OJHOW  (hr3UUeCcKoit
Be/IMUMHBI OT JPYrod C WCII0/Ib30BaHUEM TIPSIMBbIX W3MepeHUiA:
TJIaHUPOBAaTh UCC/Ie/JOBaHWe, COOMpaTh YCTAHOBKY U BBITIOJ/IHSTH
v3MepeHusi, C/efysi  Tpe/AJIO)KeHHOMY  TIaHy, (PUKCHPOBAaTh
pe3y/bTaThl TIOYYeHHOW 3aBUCHMMOCTH B BUJe Tab/yul] U rpadukos,

Ae/laTb BBIBOJLI 110 pe3y/jibTaTdM UCC/Ie10BdAHKA

1.12

MpoOBOJUTH KOCBeHHbIe Hn3MepeHus (i)I/I3I/IIJECKI/IX BeJIMUYHH:
M/1IaHUPOBATh U3MEPEHMH, CO6I/IpaTb SKCIIepUMEHTA/IbLHYKO YCTAdHOBKY,
cnenys HPEAHOH(EHHOﬁ HWHCTPYKLIMM, W BbIUHUC/IATL 3HAUEHHE

Be/IMUMHBI

1.13

coOmofaTh TIpaBWa TEeXHUKW 0Oe30macHOCTH Tpu  pabote ¢

nabopaTopHbIM 000pyJ0BaHEM

1.14

1.15

XapaKTepyu30BaTh TIPUHLUMBI /IeACTBUS HW3yUeHHBIX TIPUOOPOB U
TeXHUYEeCKUX YCTPOMCTB C OIMOPOM Ha WX OMUCAHUs, HCIIO/Ib3Ys
3HaHUA O CBOWMCTBaX (U3NUECKUX SBAEHMA U HeobXoguMble

(hv3nueckrie 3aKOHOMEPHOCTU

PacCIio3HABATL TIPOCTbIE€ TeXHUUECKHE yCTpOﬁCTBa N HU3MepUTeJIbHbIE
HpI/I60pBI Mo CXeMdM M CXeMdTUUHBIM DUCYHKdM, COCTABJIATH CXEMbI
JJIEKTPHUYECKUX L[el’[eﬁ C nocdnedoBaTe/ibHbBIM W I1dpd/UI€/IbHbIM
coeJMHEeHHeM 3J/IEMEHTOB, pa3invas YC/IOBHEIE 0003HaueHUs

3/1EMEHTOB 3JIeKTPUYECKUX Lierein

1.16

NPUBO/IUTE TIPUMEPhl  (HAaXOAWTh WH(OPMAIMI0O O TMpUMepax)
TpaKTUYeCKOT'0 MCI0/Ib30BaHUs (PHM3MUeCKUX 3HaHWUW B IMOBCeTHEBHOM
JKU3HH i obecrieueHWst 0Ge30macHOCTH mpd  oOparieHud ¢
npubopaMu ¥ TeXHUUYECKUMM YCTPOWCTBAMH, COXpaHeHUsl 3/10POBbs U

COﬁJII-O,ZLeHI/IS[ HOPM 3K0JIOTH4Y€CKOI'o rnoBejeHus B OKPY)KaI-OH.mﬁ cpege

1.17

OCYILIeCTB/ISITh MOUCK UH(OPMaLMK (HU3NUECKOT0 COZlepXKaHUs B CeTH
VIHTepHeT, Ha OCHOBe HWMEIOLIMXCS 3HAaHUW U TYTEM CpaBHEHUS
JIOTIOJTHUTE/IbHBIX MCTOUHMKOB BbIIESTh MH(OPMaLMIO, KOTopast

AB/IAETCA HpOTHBOpeqHBOﬁ W/TU MOKET OBITh HeAOCTOBepHOﬁ

1.18

WCII0/Ib30BaTh TPU  BBINOJIHEHUM  y4yeOHBIX  3aZlaHHl  HAy4HO-

TIOMNYJ/ISIPHYIO JINTepaTypy (U3MUeCKOro COZep>KaHusi, CIpaBOYHbIE




MaTepuasbl, pecypcbl ceTH VIHTepHeT; BnajeTb IpUEMaMHU
KOHCIIEeKTHPOBaHHUsI TeKCTa, TpeoOpa3oBaHust MHPOPMALA U3 OIHOU

3HAaKOBOM CUCTEMBI B IPYT'yIO

1.19

co3/laBaTh COOCTBEHHbIE NMMChbMEHHbIe U KPaTKHe YCTHbIE COOOIIeHUS,
060611ass uHMOpMAIMI0 W3 HECKOTbKUX HCTOYHUKOB (DU3MUECKOTOo
cofiep)kaHusl, B TOM 4YHCJe MyOJMYHO TIPe/[CTAB/ISATh Pe3y/IbTaThl
MPOEKTHOM WM WCCIe/lOBaTe/IbCKOW  JesiTeJIbHOCTH, TIPH  3TOM
IPAaMOTHO MCII0/Ib30BaTh HW3Yy4YeHHBIM TOHSATHUHHBIM anmapar Kypca

(bU3MKU, COMTPOBOXKATh BLICTYIL/IEHHE TIpe3eHTaluei

1.20

TIpY BBITIOJTHEHUH y4yeOHBIX MPOEKTOB U UCC/IefoBaHUM (hr3UUyeCcKUx
TIPOLIECCOB pacripefie/isiTb 00s13aHHOCTH B T'PYIle B COOTBETCTBUU C
MOCTaB/JIeHHbIMUA ~ 3a/jayaMy{, CJAeJUTb 32 BbINIOJIHEHUWEM IljlaHa
JeVCTBUM W KOPpPEeKTUpOBaTb  ero, aJeKBaTHO  OLeHUBaTb
COOCTBEHHBI BK/IaZ, B [IeTeJIbHOCTh TPYIbl, BHICTPAMBAThH
KOMMYHUKAaTUBHOe  B3auUMOJeHCTBUe,  TIPOsIB/isiS ~ TOTOBHOCTH

paspelaTh KOHQIUKTbI

9 K/IACC

Kop
MpoBepPsAeMOro
pe3yJjbTara

IIpoBepsieMble peMeTHBIE Pe3y/IbTAaThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero 00pa3oBaHusA

1.1

HCII0/Ib30BAThb U3yU€HHbI€ TIOHATHA

1.2

pa3/inyaThk ABJIEHUA IO OIIMCAaHHWIKO HMX XdPaKTe€PHBIX CBOMCTB M Ha

OCHOBe€ OIIbITOB, I€EMOHCTPHUPYIOIIKUX OdHHOE (I)I/I3I/I‘-IECKOE sBJIeHHe

1.3

pacrosHaBaTh TPOSIBIEHHE W3yYeHHBbIX (U3NUECKUX SIBJIEHHUH B
OKpY’KalollleM Mupe, B TOM uucyie (Gu3nueckve siBjieHUs B TPUPO/e,
NIPYU 3TOM TE€PEBOUTDL MPAKTHUECKYIO 3a7iauy B yueOHYI0, BBIZIE/ISATh

CyllleCTBeHHbIe CBOMCTBA (MPU3HaKK) Hr3UUeCKUX SIBIeHUI

1.4

OTMUChIBaTh M3yueHHble CBOWCTBA Tesl U (PU3NUECKUe SIB/IeHUS,
ucrnonb3ysl (u3nyeckre BeMUMHBI, TPU OIMCAHWM TIPaBU/IBHO
TpPakToBaTb  (PM3UYECKMd  CMBIC  HWCIOAb3yeMBIX  BeJIMUMH,
0003HaueHus U eJUHULBI (PHU3UUECKUX BeTWYMH, HAXOAUTh (OPMYJIBI,
CBSI3bIBAIOLL{ME  JlaHHYI0 (U3MYeCKyH0 BeIWUMHY C JIpYTMMHU

Be/IMUMHaMH, CTPOUTb TpaUKM  M3yUeHHbIX  3aBUCHMOCTEU




Cl)I/IBI/I‘JECKI/IX BeJIMUVH

1.5

XapaKTepy30BaTb CBOMCTBA Tes, (U3NuecKue siBI€HUS U TPOLIeCCHl,
UCTOMb3ysl U3yuyeHHble 3aKOHbl, IPU 3TOM JlaBaTb CJIOBECHYIO
(opMyIMpOBKY 3aKOHa M 3alMChiBaTb €ro MaTeMaThyecKoe

BbIp@)KeHUe

1.6

00BSICHATH (hU3HUeCKUe TIPOIeCChl U CBOWMCTBA TeJl, B TOM UWC/Ie U B
KOHTEKCTe CHTyaldd T[pPaKTUKO-OPMEHTUPOBAHHOIO  XapakTepa:
BBISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTb 00bSICHEHUE U3 2
— 3 JloTMYeCKMX IlaroB C MOMOIIbI0 2 — 3 HW3y4eHHbIX CBOWCTBa

(bu3ruecKux siBjieHUH, (PU3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peliath pacuéTHble 3a7aud (oMMparoljecss Ha CUCTeMy M3 2 — 3
yYPaBHEHWIA), UCMO/b3ys 3aKOHbI ¥ (OPMYJIbL, CBS3bIBAOLIHE
(u3nMyeckrie BeMMUWHBI: Ha OCHOBE aHajM3a YCJIOBUS —3a/laud
3aMuChiBaTh KpPaTKOE YC/IOBHE, BBISIB/IATh HENOCTAIoIe WU
130BITOUHBIE /IaHHBIE, BBIOMPATh 3aKOHBI U (JOPMYJIbI, HEOOXOAMMbIe
[JIsl pellleHusi, TIPOBOJUTh PaCyéThbl W OLIEHWBATh PeaMCTHUYHOCTh

TM0J/IyUeHHOT0 3HaueHus1 (r3UUecKol BeTMUNHbI

1.8

pacrio3HaBaTh TpOOIeMbl, KOTOpble MOXXHO DeIIUTh TP TIOMOILU
(bU3MUecKrX MeTO/0B, UCMO/b3ys OMUCAaHWe UCCIe/I0BaHUs], BbIeNSTh
TipoBepsieMoe TpeATioNoXKeHWe, OlLleHWBaTh TMPaBUIBHOCTh TOpsIKa
TpOBeZIeHUsT MCCJIeIoBaHusi, JeflaThb BBIBOJbL, HHTEPIPETUPOBATH

pe3y/ibTaThl HAO/FOIEHNH 1 OTTBITOB

1.9

MPOBO/IUTH OMBITHI TI0 HAOMOeHWI0 (U3NUECKUX SIBI€HUM WU
¢bu3MUecKuX CBOWCTB Te/: CaMOCTOSATEe/NbHO COOMpaTh yCTaHOBKY W3
n30bITOYHOTO Habopa 00Opy/J0BaHUS, OMMCHIBATH XOJ OIbITA U €ro

pe3y/bTaThl, POPMY/IMPOBaTh BHIBO/bI

1.10

MPOBOJUTh TPU HEOOXOAMMOCTH CEepUI0 TIPSIMbIX W3MepeHHH,
orpejiesisisi CpeJjHee 3HaueHWe H3MepsieMOM BenUUMHbI ((HOKyCcHOe
paccTosiHde coOuparoileid JMH3bl), 000CHOBBIBaTH BBIOOpP crocoba

M3MepeHusi (U3MepUTeTbHOTOo rpubopa)

1.11

MIPOBO/IUTh UCCJ/Ie[lOBaHWE 3aBUCHMMOCTeH (PU3MYECKUX BeIUUUH C
VICTI0/Ib30BaHMEM TMIPSIMBIX W3MEpPEeHHWI: IJIaHUpOBaTh HCC/eJOBaHue,
CaMOCTOSITE/TBHO COOMpaTh YCTaHOBKY, (DUKCHPOBATh pe3y/bTaThl
TIOTyUeHHOW 3aBUCHUMOCTU (PU3WYeCKUX BeMYMH B BUJe Tab/IULU

rpaduKoB, Zie/1aTh BbIBO/bI 10 pe3y/ibTaTaM HUCC/Ie0BaHUs




1.12

MPOBOJUTb  KOCBeHHble  H3MepeHUsT  (U3NUYECKUX  BeJIMUMH:
TUIAHUPOBaTh M3MepeHHs], COOMpaTh IKCIIePUMEHTAIBHYI0 YCTaHOBKY
Y BBbINOJHATE HW3MepeHus, Cjefys IpeiyIO)KeHHOU HWHCTPYKLUH,
BBIUMC/IITh 3HAueHWe BeIWYMHbI W aHA/JU3MPOBaTh I0JyYeHHbIe

pe3y/bTaThl C yUETOM 3a/JaHHOM MOTPELIHOCTH U3MePeHU

1.13

coOmofaTh TIpaBWa TeXHWUKW 0Oe3omacHOCTH T1pu  pabore ¢

nabopaTopHbIM 000pyJ0BaHEM

1.14

pasnuuaTh OCHOBHbIE TMPU3HAKU WM3YYEHHBbIX (PU3MUEeCKUX Mojesei:
MaTepuasibHasi TOUKa, abCOMFOTHO TBEPZOE TesI0, TOUEUHbIN NCTOUHUK
CBeTa, Jly4y, TOHKasl JIMH3a, IJlaHeTapHas MOJe/lb aToMa, HYK/JIOHHas

MOJeJ/Ib aTOMHOTI'O A4pd

1.15

XapaKTepu30BaThb TIPUHLUIMBLI AeWCTBUS W3YUYeHHbIX TPUOOPOB U
TeXHWYeCKUX YCTPOMCTB C OMOpPOM Ha MX ONUCAHMS, WCIIO/Ib3Ys
3HaHWS O CBOMCTBaX (U3NUECKUX SIBITeHUHM U HeoOXoJuMble

(busrueckre 3aKOHOMEPHOCTH

1.16

WCIO/Ib30BaTh CXeMbl U CXeMaTUuHble DUCYHKH M3YyUeHHBIX
TeXHUUECKUX YCTPOWCTB, V3MepUTebHbIX npubopoB u
TeXHOJIOTUUeCKUX TIPOLIeCCOB TIPU DellleHWH yuyeOHO-TIPaKTHUYeCcKUX
3a/la4, ONTHYEeCKHe CXeMbI /IJisl TIOCTPOeHHsT n300pa’keHH B TJIOCKOM

3epkaJsie ¥ cobuparolei nH3e

1.17

NPUBOJMTL  MIpUMepPhbl  (HAXOAUTb MHGOPMAL[MI0 O TIpHUMepax)
MPaKTHUECKOT'0 MCIT0/Ib30BaHUsSI (PU3MUECKUX 3HAHUM B TIOBCEHEBHOM
JKU3HU it obecrieueHust 0e30T1acHOCTM TIpM  OOpallieHud  C
nprubopamMH ¥ TeXHUUECKUMU YCTPOMCTBAMU, COXPAHEHHS 37I0POBbsI U

co0JTFO/IeHHst HOPM 3KOJIOTHYeCKOro TIOBe/leHHsI B OKpY»Katollleil cpefie

1.18

OCYILIeCTB/ISITh MTOUCK UH(OPMaLUKU GU3UUECKOT0 COZiepXKaHUsl B CeTH
WHTepHeT, camocCTOsiITe/IbHO (OPMYIUPYsl  TOMCKOBBIM  3ampoc,
HaxOAuTb TMYyTU  ONpeJesieHUss  [OCTOBEPHOCTH  TOJyYeHHOU
vH(pOpMalLlMM Ha OCHOBE WMEIOLIMXCS 3HAHUM M [OTOJIHUATEIbHbIX

HCTOUHHKOB

1.19

WCII0/Ib30BaTh TPU  BBINIOJITHEHUM y4ueOHBIX 3aZlaHMH  HAy4HO-
TIOTY/ISIDHYIO JIUTEpaTypy (U3MUeCKOro COZep)KaHusi, CIPaBOYHbIE
MaTepuasbl, pecypcbl ceTu LVIHTepHeT; BnafeTb MpUéMamMu
KOHCIIEKTUPOBAaHHUS TeKCTa, TpeoOpa3oBaHust WHPOPMALKA U3 OHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3ZaBaTh COOCTBEHHBbIE THCbMEHHbIe W YCTHbIe COOOIIEHHWsS Ha
OCHOBe MH(OPMAaLMU W3 HECKOJbKUX MCTOUYHHKOB (PHU3UUECKOro
COoZiepKaHUsl, MyOJMUHO TIPeJCTaBIATh Pe3y/lbTaThl MPOEKTHOM WU
UCC/IeloBaTe/IbCKOM  JleATeNbHOCTH,  NpPU  3TOM  [PaMOTHO
VICTI0/Tb30BaTh M3yUeHHbIM MTOHATUMHBIA amnapaT U3yJ4aemMoro paszesna
(¢GU3MKM U COMpOBOXJAaTh BBICTYIJIEHWE IIpe3eHTaluell C y4éToM

0cobeHHOCTel ayZIUTOPHUU CBEPCTHUKOB

1.21

TIpY BBITIOJTHEHUH y4eOHBIX MPOEKTOB U MCC/Iel0BaHUN (U3NUeCKUX
TIPOLIECCOB pacripefie/isiTb 00s3aHHOCTH B T'DYIIIe B COOTBETCTBUU C
MOCTaBAeHHbIMM  3aZlayaMM, C/JAeiUThb 3a BBINOJHEHHWEM TIaHa
JeCTBMM U KOPPEKTUpOBaTb  €ro, aJeKBaTHO  OL€HUBAaThb
COOCTBEHHBIM BK/IaZi B JeSTeJIbHOCTb TPYIIbI, BbICTPAUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJEMCTBUE,  TIPOSIB/SIA ~ TOTOBHOCTH

paspeiiaTh KOHPIUKTHI




ITPOBEPAEMBIE 3J/IEMEHTBI COJEPXXAHUSA

7 KJITIACC

Kop
pa3jesna

Kop
j/IeMeHTa

IIpoBepsieMble 3/1eMeHTHI CO/iepP)KaHHUS

®U3VKA U EE POJIb B TIO3HAHWY OKPY>XAIOIIET'O MUPA

1.1

®u3Mka — Hayka O npupoze. fABaeHUs TPUPOBL.
dusyrueckue SBJEHWS: MeXaHUUeCKUe, TeIrulOBble,

JJIEKTpHUYe€CKHUEe, MarHUTHLIE, CB€TOBbI€, 3BYKOBbIE

1.2

dusnueckue BeJIMYHHBI. I/I3MepeH1/1e (l)l/l3H‘—I€CKI/IX
BeJIMUMH. dusnveckue HpI/I60pr. HOFPELHHOCTL

v3MepeHu. MexxyHapoJHasi cucTeMa eZJuHUL]

1.3

EcTecTBeHHOHayUHbIM MeTO/i TIO3HAHWS: HabJIIO/eHME,
MOCTAaHOBKA HAayuyHOTO BOTPOCA, BbIZBMXKEHUE THUIIOTe3,
JKCTIepUMEHT TI0 TIpOBepKe THIoTe3, 00BsICHeHHe

HaO/IF0JaeMOr0 SIBJIEHUS

1.4

1.5

Omnucanve pU3MUeCKUX SIBJIEHUN C TIOMOLLBIO Mo/lesiel

[MpakTryeckue pabOTHI:

#iHPar###l13MepeHune pacCTOSTHUMN.
#i#Par#t#l3MepeHre 00bEMa >KUIKOCTH M TBEPAOTO
Tena.

###Par###OrnpeiesieHHe pa3MepoB MaslbIX Tell.
###Par###l13Mepenre  Temneparypbl IIpU  IIOMOLLY

JKUJIKOCTHOTO TePMOMeTpa U JiaTulKa TeMriepaTypsl

INEPBOHAYAJIbHBIE CBEAEHVA O CTPOEHNN BEIECTBA

2.1

#H##Par###CTpoeHe BellleCTBa: aTOMbI U MOJIEKY/IbI, UX
pa3mepbl.  OrmbITel,  [JOKa3blBarwolllie  JAUCKPETHOe

CTpO€HHME BellleCTBa

2.2

###Par###[IBrokenne  dvactul  BewjectBa.  CBA3b
CKOPOCTU  [ABW)XXEHUsI UYacTUl] C TeMIlepaTypomu.

BpoyHoBcKoe aBmkeHue, Juddysus

2.3

B3aumojelicTBre yacTul] BellleCTBa: MPUTSKeHUE U

OTTa/IKMBaHHeE




H##Par##H#ArperaTHble COCTOSIHUS Bell[eCTBAa: CTPOeHUe

ra3oB, JXUAKOCTeN U TBEPAbIX (KPUCTA/T/IMUYEeCKUX) TeJl.

24 B3aumocBsA3b MeXZy CBOMCTBaMHM BellleCTB B pasHbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKY/ISIDHBIM
CTpPOeHHeM

2.5 OcobeHHOCTH arperaTHbIX COCTOSTHHI BO/IbI
[TpakTUeckure pabOThI:
###Par###01leHKa JuaMeTpa aTOMa MeTOJIOM psifioB (C
WCII0/b30BaHueM (poTorpaduii).

2.6 ##HPar###ONeITbl 10 HAOGMIOJEHWIO  TeIryIOBOTO

paclIMpeHus ra3os.
#H##Par###ONBITl IO OOHApPY)KEHWIO [JIeMCTBUSL  CHJT

MOJIEKYJ/IADHOT' O IMPUTSKEHUA

JBWDKEHUE U B3AVMO/JENCTBUE TEJ

31 MexaHuueckoe JBIKEHUe. PaBHOMepHOe 5
' HepaBHOMEPHOE [IB)KeHHe
HH##Par###CKOpOCTb. CpenHsis CKOPOCTb rpu
3.2 HEepPaBHOMEPHOM [BW)KeHWU. PacuéT nytu U BpeMeHU
JIBUKEHUSI
SIBneHue WHepLMU. 3aKOH WHepLUWU. B3aumogeiicTBue
3.3 Te/l KaK IPUYMHA U3MEeHEeHUs CKOPOCTU [BWKEHUS Tel.
Macca Kak Mepa UHEepTHOCTH TeJla
34 ###Par### lnoTHOCT BellecTBa. CBfI3b IUIOTHOCTU C
. KOJINYeCTBOM MOJIEKYJI B e[JUHHILIe 00BEMa BelllecTBa
3.5 Cu/ia KaK XapakTepUCTUKa B3aUMO/IECTBUS Te
36 Cuna ympyroctd U 3akoH ['yka. V3mepeHue Cwibl C
' TIOMOLLIBIO IMHAMOMeTpa
3.7 #H##Par###ABeHre TaroteHuss U cwia Tsokectu. Cuiia
' TSPKeCTU Ha [pyrux IjaHerax. Bec Tesa. HeBecomocTs
38 Cuna TpeHus. TpeHUe CKONIBXEHUS U TPeHHUe IIOKOS.
' TpeHue B rIpupoie U TeXHUKe
39 ###Par###CnoxxeHue CWJ, HarpaB/IeHHBbIX [0 OJHOU
' nipsimoii. PaBHOZIeliCTBYOILIast CH
3.10 [TpakTrUeckure pabOTHI:




OmnpesieneHrie  CKOPOCTW pPaBHOMEDHOTO  JIBWKEHUs
(lmap¥ka B OKAJKOCTH, MOJENW  3JeKTPUUecKoro
aBTOMOOUIST U Tak fanee). OrpeneneHue cpefHei
CKOPOCTH CKOMbKeHusi Opycka WM I[Iapuka TI0
HaKJOHHOM miockoctd. OmpefesieHWe  TJIOTHOCTH
TBEP0rO Tesa. OnbITHI, JeMOHCTPUPYIOLIINe
3aBUCUMOCTh DACTsKeHusi (feopmaljuu) Mpy>KUHbI OT
NPUIOKeHHOW  cuiibl.  OTBITBI,  ZI@MOHCTPHUPYIOLHE
3aBUCHUMOCTh CUJIbI TPEHUS CKOJIbKEHUs OT Beca Tesa U

XapaKTepa COTPUKACAIOIIUXCS TOBePXHOCTeN

®usrueckre sIBJIEHUSI B rnpupoje: rnpuMepsl IBHXXKeHUA C

3.11 pa3/IMUHbIMUA CKOPOCTSIMM B >XKUBOW W HEXXUBOMW TIPUPO/IE,
JIeNICTBUEe CUJIbI TPEHUS B TIPUPO/Ie U TeXHUKE
3.12 TexHUUYeCKre yCTPOMCTBA: JMHAMOMETP, MO IIUITHUKH
IOABJIEHVE TBEPIBIX TEJ, )KUIKOCTEN 1 T'A30B
i1 Hapnenne TBéEpAoro Tena. CriocoObl yMeHbBIIEHUS U
' yBe/IMYeHUs JlaBIeHUst
49 [apnieHue ra3a. 3aBUCUMOCTD J]aB/IeHUsI Ta3a OT 00BEMa,
' TeMIiepaTyphbl
4 [lepenaua maBneHUst TBEPALIMU TeJlaMH, XXUAKOCTSIMU U
3 ra3amu. 3akoH [lackass. [ITHeBMaTHUueCcKre MalllvHbI
3aBUCUMOCTh  [IaBJIeHUsI >KUJKOCTA OT  TJTyOUHBI.
4.4 I'vapoctatuueckuii mapazokc. CooOIIaroIecs CoOCyabl.
I'mppaBnrueckre MexaHU3MbI
ATtmocdepa 3emnu u aTMocdepHoe JiaBsieHre. [IpUUMHbBI
S CYIIIeCTBOBAHUS BO3AYIIHON 000/10uku 3eMsd. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOCGHEPHOT0 /aB/IeHUs OT
BBICOTHI HaJl yDOBHEM MODS
46 V3mepenue armochepHoro fJaBneHusi. IIpubopbl s
' M3MepeHusi aTMOC(epHOro /laBaeHust
[elicTBre >XUAKOCTM W rasa Ha IOTPY)XKEHHOe B HUX
4.7 Teno. BeiTankuBatoijass (apxumezioBa) cuaa. 3aKkoH
Apxumena
4.8 IInaBanue Tesn. Bo3gyxomnnaBaHue




4.9

[MpakTUueckue paboThI:

VccnenoBanue 3aBUCMMOCTM Beca Tela B BOZe OT
00béMa TIOTPY)KEHHOM B JKMIKOCTb YacTH Tesa.
OrnpesesieHre BbITA/JIKUBAIOLLEN CUbL, JeACTBYIOLLEH Ha
Teno, TIOTPY)KEHHOe B JKUAKOCTb.  [IpoBepka
HEe3aBHMCHMOCTH BBITAQJIKUBAIOLLEd CHUIbI, [eHCTBYIOLIEH
Ha TeJ0 B JKUAKOCTHM, OT Macchl Tesa. OmbITHI,
J€EMOHCTPUPYIOIIe  3aBUCUMMOCTb  BbITaJIKUBAOLEM
CWIbI, JeHCTBYIOIeN Ha Tej0 B JKUAKOCTHU, OT 0OBEMa
MOTPY>KEHHOM B >KUJKOCTh YaCTU Tejia U OT IJIOTHOCTH
xuakoctd.  KoHcTpywpoBaHue — apeomeTpa WM
KOHCTPYMpOBaHue  JIOAKW MW  oOmpeferieHde  eé

Ipy30I104bEMHOCTU

4.10

®dusnueckue  AB/I€HUMS B TPUPOJeE:  BIUSIHUE
aTMoc¢epHOro JjaB/ieHus Ha )KUBOM OpraHu3M, IlaBaHue

pbIO

4.11

TexHUUeCKrWe YCTPOWCTBA: COOOIAIOIIMECS COCYAbI,
YCTPOMCTBO BOJOMPOBOJA, THUApaBIMUECKUN Tpecc,
MaHOMeTp, GapomeTp, BBICOTOMEp, TOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTB, DHEPI'A

5.1 MexaHnuueckasi pabota
5.2 MexaHnueckast MOIJHOCTb
3 [TpocTble MeXaHW3MbI: pblyar, OJIOK, HaKJIOHHas
' M7I0CKOCTh. [IpaBrsio paBHOBeCHs pblyara
5.4 [TpumMeHeHe MpaBW/Ia PaBHOBECHsI pbluara K 0JI0Ky
«30/10TOe  TIpaBUIO»  MexaHUKU.  Ko3dduimeHt
5.5 T10JIe3HOT'0 JleCTBUSI MeXaHU3MOB. IIpocTrie
MeXaHU3MbI B OBITY U TEXHUKE
5.6 [ToTeH1ManbHasi SHEPTrUU Tejla, MOAHATOr0 HaZ, 3eM/IEn
5.7 KuneTtuueckas sHeprus
g [lonHass MexaHuyeckast 3Heprusi. 3aKOH W3MeHeHUs U
. COXpaHEeHHUsI MeXaHUYeCKOW SHeprun
5.9 [TpakTrUeckurie pabOThI:




#H#HPar###0npeenenue paboTbl CWIbl TpeHUs TIpU
PaBHOMEPDHOM [IBWJKEHMU Tejla II0 TOPU30HTa/bHOU
NMOBepXHOCTU. MccienoBaHWe yC/IOBHKM  PaBHOBECHS
pbluara. Msmepenne KII/I HakJIOHHOW IJIOCKOCTH.

V3yueHHe 3aKOHa COXpaHeHHUs1 MeXaHUUeCKOW SHepruu

du3nueckue sBIEHUS B TIPUPOJeE: pblYyard B Tese

5.10
yesioBeKa
TexHuYyecKde yCTPOMCTBA: phbluar, TMOJABWKHbIA U
5.11 HeTo/IBV)KHBIN OJI0KU, HAaK/IOHHAsI TIOCKOCTh, TPOCThIe
MeXaHU3MbI B ObITY
8 KV/IACC
Kopg Kopg,
IIpoBepsiemMble 3/1eMeHTHI CO/leP)KaHUA
pasjena 3/IeMeHTa
TEIUVIOBBIE ABJIEHVA
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKY/IIPHO-KUHETUYEeCKON
61 TeOpUM CTPOeHUs1 BelllecTBa. Macca U  pa3mepsl
' Monekysn.  OmbIThl, MOATBep)KZJAroL{de  OCHOBHbIE
T0JIO’KEeHHUsI MOJIEKY/ISIPHOKMHETUYEeCKOW TeOPUU
Mopgemu  TBEpAOTO, JKUAKOTO W ra3000pa3HOro
6.2 cocTosiHMM BelljecTBa. Kpucramuivyeckue M amopgHble
Tesa
OOmbsicHeHWe CBOWCTB ra30B, >KUAKOCTEH U TBEPABIX TeJl
6 6.3 Ha OCHOBe TIIOJIO)KEHUM MOJIEKY/IIPHOKUHETUUeCKON
TeOpUn
6.4 CmauviBaHMe U KallWUISIpHbIe SIBJIEHUS
6.5 TeryioBoe pacllipeHue U cykaTtue
66 Temniepatypa. CBs3b TeMmIiepatypbl CO CKOPOCTBIO
. TEeI/IOBOr'O ABM)KEHUS YaCTUL]
6.7 BHyTpeHHsisi sHeprus. CriocoObl M3MeHeHUsI BHYTpeHHel
' JHEPrUU: TeIuIonepe/iaua v CoBepIeHre paboThbl
6.8 Bugpl Teruionepesaun: TerjoONpOBOAHOCTb, KOHBEKLIVS,




u3jy4yeHue

KonmuuectBo  TerioTel.  Yae/bHas  TeMJIOEMKOCTb

6.9
BellleCTBa
TeryiooOMeH W TeIyIOBoe paBHOBecHe. YpaBHeHUe
6.10
TeryioBoro OanaHca
611 [1naBneHue v OTBep/ieBaHKe KPUCTA/VIMUECKUX BellleCTB.
' Y penbHas TeruioTa riaBieHUs
[TapooOpa3oBaHne W  KOHJAeHcanus.  VcrapeHwe.
6.10 Kunienue. YpenbHas  Teruiota  mapooOpa3oBaHMS.
' 3aBUCUMOCTb TeMIlepaTypbl KUMEeHUsT OT aTMOC(epHOro
JlaBJIeHUs
6.13 Ba)kHOCTB BO3/yXa
6.14 OHeprus TOIUIUBa. Y e/ibHas TerioTa CropaHus
[MpuHuumnel  paboTel  TeruioBbIX  ABuratenert  KII
6.15 TeIJIOBOro JBuratess. TeruioBble ABWraTesId U 3aljura
OKpY’Karolllei CpeJibl
3aKOH COXpaHeHHsl U MpeBpaleHus] SHePTUU B TeIJIOBbIX
6.16
riporieccax
[TpakTuyeckue paboThI:
##Par###OnbITEl IO  0OHApY)KEHUIO JIeWCTBUS  CUIT
MOJIEKYJ/IIPHOTO MPUTSDKEHUS.
###Par###0ONbITbl 10 BBIPALLMBAHUIO  KPUCTA/IJIOB
TOBapeHHOU CO/U W/H caxapa.
#HHPar###0ONbITHl  TI0  HAO/MIOIEHUI0  TeIJIOBOTO
6.17 pacIIMpeHUs ra3oB, )KUAKOCTeH U TBEPABIX TeJl.

###HPar###OrnpeiesieHre JaBleHUs BO3Ayxa B OasoHe
LITIPULIA.

#H#Par###0ONbITbl, J@MOHCTPUPYIOLLIKE  3aBUCUMOCTH
JIaBJIEHUSI BO3[yXa OT ero oO0béMa UM HarpeBaHUSl WU
OXJIaXKIeHUS.

###Par###[IpoBepka rumnore3bl TUHENHOW 3aBUCHMOCTHU

JMMHbL  CTONMOWKA JKUAKOCTU B TePMOMETPUUEeCKOU




TpyOKe OT TeMIiepaTypsbl.

#it#Par##HaOmogeHne HW3MeHeHUs BHYTPEHHeM
JHepPryuy Tejia B pe3ysbTaTe Terviornepejaud U pabOThI
BHELLIHUX CHJL.

#it#Par#t##llccnenoBanre siBleHWs TeryiooOMeHa TIpU
CMeLLIMBaHUU XOJIOAHOU U ropsiuei BObI.
###HPar###0npegenenve KOJIM4YeCTBa TeryIoThI,
MOJly4YeHHOTO BOJIOM TIpU TeryiooOMeHe C HarpeTbiM
MeTa/l/IM4eCKUM LUTUHZPOM.

###Par###0npeenenue  yie/lbHOM  TeIUIOEMKOCTH
BellleCTBa.

#H##Par###VIccnejoBaHyre mpoLjecca UCrapeHus.
###Par#H##0npesieleHe  OTHOCUTE/IbHOM — BJIAXKHOCTH
BO3/yXa.

###Par####0rnpesiesieHne yJenbHON TEIIOTHI T/1aB/eHUs]

nbAia.

6.18

dusnueckue sIB€HUS B TIPUPOZe: TTOBEPXHOCTHOE
HaTsDKEHWe W KalWUIpHble SIBJIEHUS B TIPUPO/eE,
KPHCTa/I/Ibl B MIPUpO/e, uanydenre CoJHIlA, 3aMep3aHue
BOZIOEMOB, MOpPCKHe OpH3bl; 00pa3oBaHKe POChl, TYMaHa,

HHesd, CHera.

6.19

TexHnueckre  yCTpOWCTBA: KalW/UISIPbl, IPUMeEPHI
VICTIO/Ib30BaHUSI KPUCTAJIZIOB, >KUAKOCTHBI TEePMOMETP,
JaTUMK TemIlepaTypbl, TepMOC, CUCTeMa OTOIIeHUs
JIOMOB, THUTPOMETpBI, TCUXPOMeETp, MapoBasi TypOuHa,

ABUTaTe/Ib BHYTPDEHHET'O CTrOPdHUAA.

SJIEKTPUUECKUE U MAT'HUTHBIE ABJIEHUA

7.1 JJieKTpu3anus Tesl. [IBa pozia 3/IeKTpUUYEeCKUX 3apsiioB
B3aumMopeiicTBre 3apsbkeHHbIX Tel. 3akoH KysioHa

7.2 (3aBUCUMOCTD CHJ/IbI B3aUMO/I€MCTBUSI 3apSDKEHHBIX TeJl OT
BeJTMUMHBI 3apsi/IOB U PaCCTOSTHUSL MEXKAY Te/laMH)

23 OnekTpruyeckoe rose. HanpsokEHHOCTb 3/1IeKTPUUYeCKOro

I10JI. HpI/IHL[I/IH CYTIEPITIO3ULIMN 3JIEKTPUUECKHUX T1oJiei




(Ha KaueCTBEHHOM ypPOBHe)

Hocutenu 231eKTpUUeCKUX 3apsiioB. OJieMeHTapHBIN

7.4 snekTpuueckuii 3apsifi. CtpoeHue atoma. [IpOBOHUKY U
JIUSJIEKTPUKU
7.5 3aKOH COXpaHeHUs JIeKTPUUeCKOro 3apsza
26 ONeKTpUYecKWid  TOK.  YC/IOBUSI  CYLIeCTBOBaHUS
' 3/1eKTPUUECKOro TOKa. VICTOUHMKU IMOCTOSTHHOT O TOKa
HetictBus 3/1eEKTPAYECKOT 0 TOKa (TerioBoe,
7.7 XUMHUYeCKOe, MarHuTHoe). OJIeKTpUYeCKUd TOK B
JKAJKOCTSIX U ra3ax
. Onekrtpuueckass ULenb. Cuna ToOKa. OieKTpudeckoe
' HarpspKeHue
- CorporyBiieHue IPOBO/IHUKA. Y pensHoe
' COTIPOTHUBJ/IEHVE Bell[eCTBa
7.10 3akoH Oma Jij1s1 yuacTKa Lenu
IlocnesoBaresibHOE UM Mapasie/ibHOe — COeJWHeHUe
7.11
MPOBO/IHUKOB
PaboTa ¥4 MOIHOCTb 3/IEKTPUYECKOTO TOKA. 3aKOH
7.12
xoyns — JleHua
213 OJleKTpruUecKue el W TOTPeOUTeny 371eKTpUdecKoi
' sHepruu B ObITy. KOpoTKOe 3aMbIKaHue
[TocTosiHHbIe MarHUTHL. B3auMojenCcTBHEe MOCTOSTHHBIX
7.14
MarH1uTOB
715 MaruutHoe T1i071e. MarHutHOe T1I0/Ie 3eM/Id U ero
' 3HauyeHUe /IS J)KU3HU Ha 3emiie
716 OmnbIT Opcresa. MarHUTHOe T10J1e 3/IeKTPUYECKOro TOKa.
' [IpuMeHeHMe 3/1eKTPOMarHUTOB B TeXHUKE
[eWcTBe MarHMTHOrO TIOJII Ha MPOBOJHUK C TOKOM.
17 OJIeKTpo/iBUraTe/b MOCTOSIHHOIO TOKa. Vcrionb3oBaHue
' 3/1eKTpPO/IBUraTe/iell B TeXHUUEeCKHUX YCTPOMCTBaxX M Ha
TpaHCIIOpTe
7.18 Oneitel  @Papasies.  SIBleHHWe  3/1eKTPOMarHUTHOU




nHAykuuu. [Ipasuio JleHua

OJieKTporeHeparop. Crioco6b1 N0/1y4YeHUus1
7.19 3/1eKTPUYeCKOn SHepruu. O/1eKTPOCTaHLIUU Ha

BO300HOBJ/IIEMBIX NCTOUYHUKAX SHEPTUU

I[pakTryeckre paboThL:

OmnbITHI IO HAOMIO/IEHUIO 7IEKTPU3Al[UM TeJT UHYKIen

Y TIPU COTIPUKOCHOBEHUU.

VccnepmoBaHue [eHCTBUS  2/IEKTPUUECKOTO TOJIsI  Ha

MPOBOJIHUKY U IU3JIEKTPUKH.

Cbopka u mTipoBepka PpabOTHI 37EKTPUYECKOHW Iienu

TOCTOSTHHOT'O TOKa.

VI3MepeHue U peryaupoBaHUe CUJIbI TOKA.

V3mepeHue 1 perynupoBaHUe HalpsKeHMUs.

ViccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO uepes

Pe3uCTop, OT COTMPOTUBJIEHUS] PE3UCTOPA U HaMpPsKeHUs

Ha pesucTope.

OnbITHI, JIeMOHCTPUPYIOLL[1e 3aBUCUMOCTh

3/7IeKTPUUECKOTO COTPOTUB/IEHUS] TPOBOJAHUKA OT €ero
7.20 JUIUHBI, TIJI0IA/IA TIOTIEPEYHOr0 CeueHus U MaTtepuara.

[lpoBepka TipaBW/Ia C/OXKEHWS] HAMpsDKEeHUM  TpU
1oc/ieloBaTe/IbHOM — COeJUHEHUM [IBYX Pe3UCTOPOB.
[IpoBepka mpaBu/a sl CWAJIbI TOKa TPU Mapasie/ibHOM
coeguHeHWM  pe3ucTopoB.  OmpezeneHue  pabOThI
3/7IeKTPUYECKOT0 TOKa, WAYLIero yepe3 pe3ucTop.
OrnpesesieHe  MOILHOCTM ~ 3JIEKTPUYECKOI'O  TOKa,
Bbl/le/I1eMOM Ha pe3ucTope. VMcciiejoBaHre 3aBUCUMOCTH
CU/BI TOKA, UAYILEr0o uepes3 JIAMIOUKY, OT HalpsyKeHUs
Ha Hel. Onpenenenue KII/I HarpeBaresnsi. ViccnenoBanue
MarHUTHOTO B3auUMO/IEHCTBUSI TOCTOSIHHBIX MarHUTOB.
N3yueHre MarHUTHOTO MOJIE TOCTOSTHHBIX MarHUTOB TIPH
ux o0begHeHMM U  pa3feneHud. VcciepmoBaHue
JIeCTBUS 37IEKTPUUECKOr0 TOKA HA MarHUTHYIO CTPEJIKY.

OnbIThl, J€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI




B3aUMO/|eMCTBUS KaTyLIKA C TOKOM M MarHiTa OT CHJIBI
TOKa W HampaB/eHWs ToKa B Karyluuke. V3yueHue

AEﬁCTBHH MAroHMTHOI'O I10Jid Ha IPOBOAHHUK C TOKOM.

KoHcTpyrpoBaHue u v3yuyeHue paboThI
3/71eKTPOBUraTeIsl. N3mepenue KIIJ
3/IeKTPOJIBUraTe/IbHOM  YCTaHOBKHU. OneiTel 110

Hnccjaeg0BaHUIO ABJI€HUA 3HEKTPOMEIFHHTHOI>1 WHAYKIOWW:
uccjaegoBaHue W3MEeHeHWII 3HauyeHUus U HallpaBJ/IEHUA

WHAYKIIMOHHOT'O TOKd

7.21

dusnyeckue sBJeHUSI B TPUPOJie:  3IeKTpUUYecKre
sBleHWsT B  atMocdepe,  3EKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOe TIoJie 3eMJIH, Jpei( IO0JII0COoB,
pOJIb MarHUTHOTO TIOJIS JI/IS1 XKU3HU Ha 3emJie, TIOJISIpHOe

CHUsIHUe

7.22

TexHuUeckre yCTPOMCTBA: 3/1eKTPOCKOIN, amriepmerp,
BOJIETMETpP, pPeocTaT, CUETUMK 3/IeKTPUUECKOM SHepruw,
3/IEKTPOOCBETUTE/IbHBIE ~ TPUOOpBI,  HarpeBaTe/IbHbIE
3JIeKTPOTIPUOOPEI (mpumepsl), 37IeKTpUYecKue
NpeJJOXpaHuTe/Nd, 37eKTPOMarHuT, >/eKTpoJBUraresb

IMMOCTOAHHOI'O TOK4, reHepaTop MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop anemenra [IpoBepsieMble 371eMeHThI COZlepKaHUs
paszesna
MEXAHUNYECKUE ABJIEHUA
81 Mexanuueckoe [BwKeHWe. MarepuanbHas TOUKa.
Cucrema otcuéra
8 8.2 OTHOCUTENBLHOCTh MeXaHUUeCKOI'0 ABYKEHHUS
8.3 PaBHOMepHOe MIPSIMOJIMHEHOe JB)KeHHe
###Par###HepaBHOMepHOe NPSIMOJIMHENHOE [BYKEHUeE.
8.4 CpepgHsis ¥ MrHOBEHHass CKOpPOCTb Tejla  IpU

HepaBHOMEPHOM /IBM>KEeHUU




Yckopenue. PaBHOyCKOpeHHOe NpPSIMOJIMHEHOe

8.5
JIBIDKEHUe

8.6 #i#Par###CBoOogHOe TIasieHre. OnbIThI ['anuest
###Par###PaBHOMepHOe [BUWXKeHVe I10 OKPYKHOCTH.

8.7 [Mepuog ¥ yactota obpaieHus. JIuHelHasi U yriaoBas
ckopocTu. LleHTpocTpeMuTeIbHOE YCKOPeHUe

8.8 [TepBnIii 3akoH Hbl0TOHA

8.9 Bropotii 3akoH HetoTOHa

8.10 Tpetuii 3akoH HetoToHa

8.11 ###Par###1 [ppuHLUI Cyneprio3suLuu CUiI

8.12 Cuiia ynpyroctu. 3akoH I'yka

813 #H##Par###Cuna TpeHUs: CUla TPEeHUs CKOJIb)KeHUS,
Cu/a TpeHUs MOKOsI, pyTHe BU/bl TPEHUS

814 #H##Par###Cuna TSKECTU M 3aKOH  BCEMMPHOIO
TATOTEHUsI. Y CKOpeHHe CBOOOIHOTO TIaZieHUsI

815 [Oewkenve  r1uiaHer  BOKpyr  ConnHua.  Ilepsas
KOCMHYecKasi CKOpoCcTb. HeBecoMOCTb 1 eperpysku

8.16 PaBHOBecre MaTepranbHON TOUKU. AGCOTFOTHO TBEPOE
Tesno
###Par###PaBHoBecre TBEPAOro Teja C 3aKperviéHHOMN

817 OCBIO0 BpaujeHus. MomeHT cusbl. LIeHTp TskecTH

8.18 Nwmnynsc Tenna. I3MeHeHue umrysnibca. VIMny/bc cuibl

8.19 3aKOH COXpaHeHUs1 UMITyJIbCa

8.20 #H##Par###PeakTUBHOE [IBI)KeHUE

8.21 MexaHuueckasi paboTa ¥ MOIIHOCTb
Pabora cun TsKeCTH, ympyroctd, TpeHus. CBsi3b

8.22 3Hepruv u paboTbl

823 [MoTeHuyanbHasi dSHeprus Tena, TOAHATOrO  Haf,
TOBEPXHOCTBIO 3eMJIU

8.24 [ToTeHLManbHAas SHEPrys CXKaTOM MPY>KUHbI

895 ###Par###Kunetnueckas  SHeprus.  Teopema 0
KUHeTHYeCKOU SHepruu

8.26 ###Par###3aKkoH coXxpaHeHUs] MeXaHUUeCKOW SHepPruu




8.27

[pakTUyeckue paboThI:

Ompefienienie cpefjHeld CKOPOCTH CKOJIbKeHUsi Opycka
WA [BWKEHUs 1IapyvKa II0 HAaKJIOHHOW TJIOCKOCTH.
OrmpeiesieHrie YCKOpPEeHHUsI Tejla TP PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAK/TOHHOM TIJIOCKOCTH.

WccnenoBane 3aBUCMMOCTH TIYTU OT BpeMeHH IIpU
PaBHOYCKOPEHHOM [BI)KeHUH 0e3 Haua/lbHOM CKOPOCTH.
[lpoBepka THUMOTe3bl: €C/AM TIPU PaBHOYCKOPEHHOM
[BIWKeHUH 0e3 HayaJbHOM CKOPOCTU IYTU OTHOCSITCS
KaK psJ] HeuéTHbIX uYucesl, TO COOTBETCTBYIOILIME
MIPOMEXYTKU BpeMeHH O/JUHaKOBBbI.

WccnenoBaHre 3aBUCMMOCTU CUJIbI TPEHUSI CKOJIbXKEHHS
OT CWIbl HOpManbHOTO [aBjeHus. OmnpejeseHue
Ko3(QduliieHTa TpeHUss CKobXeHUs. OrnpeeseHue
JKECTKOCTH TIPYKuHBL. OrmpeziesieHe pabOThI  CHJIBI
TPeHWs TIpM paBHOMEDHOM [BIKEHWH Tela TI0
TOPU30HTA/ILHOW TIoBepXHOCTU. OrpesenieHre pabOTHI
CWIBl  yOPYroCTH  TpH  TOgBEME  Tpy3a C
WCTIO/Ib30BaHUEM  HETIOABIDKHOTO U TIOJBH)KHOTO

O/I0KOB

8.28

dusuyeckue sIBJIEHUS B rnpupoje: npujirnBbl U OT/IUBHI,
ABH)KeHHEe IIJIdHEeT CoJstHeuHOM CHUCTEMBbI, peaKTHBHOE

ABDKEHHE )KUBBIX OPraHN3MOB

8.29

TexHuueckre  yCTpPOWCTBAa: CHUJOMETP, [AaTUMKHU

T10JIOXKEHUS, PACCTOAHUA U YCKOPEHUS, PAKETHI

MEXAHMNYECKHWE KOJIEFAHWA 1 BOJIHBI

KosnebaTenpHoe fBrkeHHe. OCHOBHbIE XapaKTePUCTHKU

o KosiebaHMIA: TIepro/, YacTOTa, aMILTUTY/1a
9. MaTeMaTrueCcKuit u TIPY>KUHHBIN MasiTHUKHU.
' [MpeBpaliieHye SHepPryu MpH KojiebaTelbHOM /IBIKEHUN
93 3aTtyxaroique KojiebaHusi. BbIHYXKIeHHbIe KO/ieOaHUsI.
' Pe3oHaHC
Mexanuueckue BoHbI. CBONCTBA MeXaHWYeCKUX BOJIH.
9.4 IIpofonbHble U TONepeyHble BOJIHBL [l/IMHA BOJIHBI U

CKOPOCTb €€ pacripocTpaHeHusl. MexaHW4yeCcKre BOTHBI B




TBEp/JOM TeJie, CeliCMUUeCK1e BOJIHbI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHdpas3ByK U yabTpa3ByK
[TpakTHueckue pabOThI:
OmnpefienieHie  4acToThl M Mepuoja  KosebGaHuit
MaTeMaTH4eCcKOro MasiTHUKaA.
OmnpejienieHrie  4acTOoThl M Tepuoja  KosebGaHuit
MPY>KUHHOT'O MasiTHUKA
97 WccnenoBaHve 3aBUCUMOCTH  Tlepyojia  KoseOaHUM
. MO/[BEIIIEHHOT0 K HUTA Tpy3a OT /JAUHbI HUTHU.
WccnenoBaHve  3aBUCMMOCTUA — Tepuoja  KojebaHui
MPY)KMHHOI'O MasiTHUKa OT Macchl rpysa. IIpoBepka
He3aBUCUMOCTH nepuoza KosiebaHui rpy3a,
MO/IBEIIIEHHOI0 K HUTH, OT MacChl Ipy3a U KECTKOCTU
MIPY’>KUHBL. VI3MepeHre yCcKOpeHHst CBOOOHOTO Ta/ieHUsI
dusnueckue sBeHUS B MPUPOJie: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3eMJIeTpsICeHUe, CelCMHUYecKue BOJIHBI,
LlyHaMH, 3X0
99 TexHUueckde yCTPOMCTBAa: 5X0JIOT, WCIOJIb30BaHUe

yJIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE II0JIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

O/eKTpOMarHuTHOe ToJie. DJIeKTPOMarHUTHbIE BOJTHBI.

104 CBolCTBa 3/IeKTPOMarHUTHBIX BOJH

10.2 [ITkana 3/1eKTPOMarHUTHBIX BOJIH

103 JJIeKTpOMarHuTHas npupoga cBeta. CKOpPOCTh CBeTa.

' BosiHOBBIe CBOMCTBa CBeTa

[paxkTrueckue paboThL:

10.4 V3yueHre CBOWCTB 3/7€KTPOMAarHUTHBIX BOJIH C
TIOMOILITbI0 MOOMTBHOTO TesiehoHa
dusnyeckre sB/eHWS B TIPUpPoOJe: OHosIorHueckKoe

10.5 JleliCTBUe BUIIMOT0, y/IbTPa(UOIETOBOTO u
PEHTIeHOBCKOI'O U3/TyUeHU!

106 TexHuueckue yCTpOMCTBa: WCII0/Ib30BaHKe

3JIEKTPOMAI'HUTHBIX BOJIH OJIs COTOBOM CBA3U




11

CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmozesib cBeTa. VICTOUHMKM CBeTa
11.2 [Ipsimo/IMHeHOe pacrpoCTpaHeHre CBeTa
113 Orpaxkenue cBeta. [110CKOe 3epkano. 3aKOH OTpakKeHus
' cBeTa
114 [Ipenomnenve cBeta. 3akOH IIpeJIOM/IEHUSI CBeTa.
' [TosiHOe BHyTpeHHee OTpakeHue CBeTa
11.5 JIun3a. Xog jiyueii B JIMH3e
116 Ontuueckass cucrteMa ¢oToarnaparta, MUKpOCKONa U
' Te/eckomna
117 'ma3 kak onTudeckas cucrema. biu3opykocTe u
‘ JlaJIbLHO30PKOCTh
118 Pasnoxxenue 6enoro ceeta B crieKTp. OnbiThl HbloTOHA.
' CriokeHue crieKTpasbHbIX LjBeTOB. Jlucnepcus ceeta
[pakTHUeckue paboThI:
#H##HPar###lccneoBaHye 3aBUCUMOCTHU yrjia
OTpa’keHHsl CBETOBOIO Jlyya OT yIJia [ajieHus.
#it#Par###l3yueHrie  XapaKTepUCTUK  M300pakeHHUst
rpeziMeTa B IIJIOCKOM 3epKarie.
#H##Par###lIccnefoBanve 3aBUCUMOCTH yrja
Tpe/IOMJIeHHsT CBETOBOIO Jjyya OT yrja IaJleHUs Ha
119 TPaHULIE «BO3AYX — CTEKJION.
' #i#Par##llonyueHrie  1M300pakeHWM C  TIOMOIIBIO
cobuparoItiei TMH3EI.
###Par###0npegenene (POKYCHOTO pacCTOSIHUS U
ONTUYECKOM CUJTBI COOUpArOITel TUH3EI.
###Par###OMbITEl TI0 pa3nokeHuto Oesoro ceera B
CITEeKTP.
#H##Par###0OnbITbl TI0 BOCIIPUATUIO LIBeTa IpPeJMETOB
MpU UX HabJTFOZIeHNH Yepe3 1[BeTOBbIe (DUIBTPhI
dusnueckue sBeHUs B npupoje: 3atMeHus CojHLa@ U
11.10 JIyHbI, 11BeTa Tes, ONTHYECKUe sIB/IeHUSI B aTMocdepe
(uBeT Heba, pedpakius, pagyra, MUPaxK)
11.11 TexHuueckue yCTpOWCTBA: OUKH, TIePUCKOTTI,




doToarnmapar, onTHYecKre CBeTOBO/bI

12

KBAHTOBBIE ABJIEHUA
121 OnbiTel Pesepdopza ¥ miaHeTapHasi Mofenb aToMma.
' Mopens atoma bopa
120 Ncnyckanve ¥ 1morJioujeHWe cBeTa aTOMOM. KBaHTBHIL
' JIuHeliuaThle CITeKTPbI
12.3 PapnoakTBHOCTD. Asbga, 6eTa- U raMMa-u3nydeHust
124 Ctpoenue aToMHOro szapa. Hyk/joHHass MoJesb
' aTOMHOrO siipa. M30Torbl
195 PaguoaktrBHble TipeBpaileHus. [lepuos mosypacnaza
' aTOMHBIX si7iep
126 AnepHble peakuyu. 3aKOHbI COXPaHeHUs 3apsf0BOr0 U
. MaCCOBOI'0 YMCesl
12.7 OHeprus CBsA31 aTOMHbIX sifiep. CBsI3b MacChl ¥ SHEPTUU
108 Peakiuu cuHTe3a U fesieHus sifiep. VICTOUHUKYU SHepruu
' CounHila 1 3BE3],
1 fAnepHas oSHepretuka. [lelicTBUe  paJy0aKTHUBHBIX
2 W3/Ty4eHUM Ha >KUBble OPraHU3Mbl
[pakTrueckue paboThL:
HabmntofieHre CIJIOMIHBIX W JIMHEMYaTbIX CITIEKTPOB
1210 W3/Ty4YeHHUsl.
VccnepmoBaHue TpeKOB: U3MepeHHe SHEPruM YaCTHLb
110 TOPMO3HOMY MyTH (110 poTorpadusim).
V3mMepeHue paZiMO0aKTHBHOTO )OHA
®dusnueckue sBAeHUSI B TIPUPOJE: eCTeCTBEHHBIU
PaZiIu0AKTUBHBIMN ¢oH, KOCMHUUeCKue JyuH,
12.11 paZi0aKTUBHOE WU3J/IyUYeHUe TPUPOAHBLIX MHUHEPAasoB,
JeICTBUEe pPAJMOAKTUBHBIX W3/lyUeHWW Ha OpraHu3M
yesioBeKa
12.12 TexHuueckue YCTPOMCTBA: CIIeKTPOCKOTI,

VH/IMBU/yalbHBIN ZI03UMeTp, Kamepa BunbcoHa




ITPOBEPSAEMBIE HA OI'D I10 ®U3BUKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHUNSA OCHOBHOU OBPA30BATEJ/IbHON ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kop
MpoBepPAEeMoro
TpedoOBaHUs

ITIpoBepsieMble TPeOOBaHKA K NMPeJMETHBIM pe3y/IbTaTam
0a30B0ro ypoBHsI OCBOeHHs OCHOBHOW 00pa3oBaTe/IbHOM
MPOrpaMMbI OCHOBHOT0 00111ero odpa3oBanus Ha ocHoBe PI'OC

[MoHumanre posd  (GU3MKK B HAYYHOM  KapTWUHE  MMUPa;
c(hopMHPOBaHHOCTL 0A30BBIX TPe/ICTABIEHUA O 3aKOHOMEPHOU CBSI3U
Y TI03HAaBaeMOCTH SIBJIEHMM TIPUPOABI, O POJU JKCIIEPUMEHTa B
¢usvke, o cucremooOpasywomeli posu  (GU3MKKU B Pa3BUTHU
eCTeCTBEHHbIX HayK, TEeXHUKA U TeXHOJIOTHH, 00 3BOJIIOLUN
(bu3MuecKUx 3HAHUM W UX POJM B 1€JIOCTHOM ecTeCTBeHHOHay4HOMU
KapTMHe MHpa, O BK/IaZle POCCHHCKUX W 3apyOeXXHbIX YUYEHBIX-
(bU3MKOB B pa3BUTHE HayKH, OObSCHEHHE TIPOIIECCOB OKPY’KaIOIIEro

MHDPa, pd3BUTHE TEXHUKHU U TeXHOJIOTUM

3HaHUS O BHJAX Marepuu (BEIECTBO U TI0Jie), O [JBWKEHUM Kak
criocobe CyIeCTBOBaHMUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOU TeOpUr
CTPOEHUSI BEI[eCTBA, O (PU3UUECKOW CYIHOCTH SIBJIEHUH TMPUPOAbI
(MEXaHMYECKHX, TEIUIOBbIX, 3/IEKTPOMArHUTHBIX W KBAaHTOBBIX);
yMeHHe pa3/iyaTh sIBJIEHUs 110 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OITBbITOB, IEMOHCTPUPYIOIINX JaHHOE (DH3UUECKOe SIBJIEHNE;
yMeHHe pacrio3HaBaTh MPOSBJIEHUE W3YUeHHBIX (U3MUECKUX SIBJIEHUN
B OKDYXKAIOIleM MHpe, BbiIeiisi WX CYLeCTBEeHHble CBOWCTBA

(Mpu3HaKM)

BHaAEHI/Ie OCHOBaMH TOHSITUIHOI'O dlllidpaTa W CHMBOJ/IMYECKOI'O
A3bIKd (1)I/I3I/IKI/I M UCIO0J/Ib30BaHWE UX [JId peLIeHHs y‘leGHBIX 3a/iay;
YMeHHE XdpdKTepHU30BdTb CBOICTBa TeJI, (l)I/I3I/I‘JECKI/Ie AB/IeHUusa H

MMponecchl, UCITI0JIb3Y4 d)YH,E[aMEHTa]'IbHLIe N SMITMPHUYECKHE 3dKOHBI

YMeHue omnuchbiBaTh HN3y4yeHHbIe CBOICTBA TeNl U Cl)I/IBI/ILIECKI/Ie SABJ/I€HUS,

HCII0/Ib3yA Cl)I/I3I/I‘~IECKI/Ie Be/IMUYHHBI

BrnaseHre oOcHOBaMH MeTOJIOB HAyuyHOTO TIO3HAHUS C YYETOM
cobsrofieHnst TIpaBU/ Oe30racHOro TpyZa: HabsogeHre (hU3UYeCKUX
SIBJIEHUI:

yMeHHe CaMOCTOSITeJIbHO COOMpaTh 3KCIIepUMEHTabHYI0 YCTaHOBKY




U3 JJaHHOTO Habopa 00Opy/OBaHMS IO MHCTPYKIMM, OIUCHIBATh XO[
OTIbITA U 3aMUCHIBaTh €r0 pe3y/ibTaThl, (HOPMY/IUPOBATh BHIBOAbI;
TIpoBe/ieHNe TIPSIMbIX U KOCBEHHBIX U3MepeHUl (PU3ndyeckux BeJTUUrH:
yMeHHe T[JIaHUPOBaTh W3MepeHHs, CaMOCTOATeJIbHO CoOupaTh
JKCTIepUMEHTa/lbHYI0  YCTAaHOBKY T10 WHCTPYKIMH, BBIYMC/ISATH
3HaUeHUe BeJIMUMHBI U aHAJU3UPOBATh T0JyUeHHbIe pe3yJbTaThl C
YUETOM 3a/IaHHOM MOTPeLIHOCTH pe3y/IbTaTOB U3MepeHUi;
NPOBe/IeHHe  HEeCJIOKHBIX ~ JKCTIepUMEHTAa/IbHbIX — WCC/Ie[J0BaHuUM;
CaMOCTOSITE/TLHO ~ cOOMpaTh  IKCTIEPUMEHTA/IbHYI0 — YCTAHOBKY U
NPOBOJUTh  WCC/e[OBaHHWE TI0  WHCTPYKLUM,  TIpPeJCTaB/sTh
TIOJTydeHHbIe 3aBUCUMOCTH (PU3MUECKUX BeJMUMH B BUjEe Tabiul] U
rpaUKoB, YUUTHIBATh TTOTPEIIHOCTH, [ie/IaTh BBIBO/IbI 10 pe3y/ibTaTaM

Hnccieq0BaHusA

[ToHuMaHMe  XapaKTepHbIX  CBOMCTB  (M3UUYECKUX  MoJjesei
(MaTepuasbHasi TOUKa, abCOIFOTHO TBEPZOE Teso, MOJENN CTPOEeHHs
rasoB, >XMJKOCTed W TBEPABIX TeJ, IUlaHETapHas MOJesb aToMa,
HYKJIOHHasi MO/le/lb aTOMHOTO siipa) U YMeHUe NPUMEHSTb UX [

00bsICHeHUsST PU3NUECKUX TTPOLIECCOB

YMmeHve 00BSICHATH (pr3nuecKue TpOLIeCChl U CBOWCTBA Tesl, B TOM
yucjie W B KOHTEKCTe CUTyalMid NPaKTUKO-OPUeHTHMPOBAHHOTO
XapakTepa, B UYaCTHOCTH, BLISB/ISTh IPUUHUHHO-C/Ie/ICTBEHHbIE CBSI3U U
CTPOUTH 0OBsICHEHHME C OTMOPOM Ha M3y4yeHHbIe CBOWMCTBA (PU3MUECKUX

HBHEHHﬁ, q)HBI/I‘JECKI/Ie 3dKOHBbI, 3dKOHOMEPHOCTHU U MOJeJIN

YMeHHWe pelaTh pacyéTHble 3a7aud (Ha 0a3e 2 — 3 ypaBHeHHWH),
UCMOMb3ysl 3aKoHbl W (OpMy/bl, CBsI3bIBalOlLe  (QU3MUECKHe
Be/IMUMHBI, B YaCTHOCTH, 3allMChIBaTb KpaTKOe YCJIOBUE 3aJjauM,
BBISIB/IATH HEZOCTaloIIMe JaHHble, BbIOMpaTb 3aKOHBI U (HOPMYIIBI,
HeoOXOoZMMbIe /171s1 eé pelleHus], UCTI0/Ib30BaTh CIIPABOUHbBIE /JaHHBIE,
NPOBOJUTb PacyéTbl M OLIeHUWBaThb DPeaJMCTUYHOCTb T10YYEeHHOIO
3HauyeHUs1 (pU3MUeCcKOl Be/IMUMHBI; yMeHUe OIpeJiesiATh pa3MepHOCThb

(busrueckol BeTMUMHBI, TI0JTyUeHHOM TPH PellleHUH 3aJjauu

YMeHue xapakTepu30BaTb TMPUHLUMbI  JIeWCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM UMCJ/ie OBITOBBIX MPHUOOPOB, W TIPOMBIILIIEHHBIX
TeXHOJIOTMUeCKHX MPOLeCCOB T0 UX OIMHCAHUI, UCTOJIb3Ysl 3HAHUSL O

CBOMCTBaX (1)H31/I‘—IECKI/IX SIBJICHUA U HEO6XO,Z[I/IMbIe d)I/I3I/I‘—IECKI/Ie




3dKOHOMEDHOCTH

10

YMeHMe UCMO/Mb30BaTh 3HAHUST O (U3MUECKUX SIBJIEHUSIX B
TOBCEeJTHEBHOM XW3HM /i1 obecrieueHuWst 0e30MacHOCTA TP
obpaiieHnd ¢ OBITOBBIMM ~ TIpUOOPAaMU U TEXHUUECKUMHU
yCTPOWCTBaMH, COXPAHEHUS 3/0POBbsi W  COO/IO/IEHUS HOPM
9KOJIOTUUECKOTO TIOBEJIeHWsI B OKPY)KAWIel cpefie; TMOHUMaHUe
He0OXOUMOCTU TIPUMEHEHHUS] [JOCTYDKeHWH (U3WKH U TeXHOJIOTUH

AJId pallMOHA/IBHOT'O MPHUPOA0IT0/Ib30BaHNUA

11

OmnbIT TIOMCKa, Tpeobpa3oBaHUsi W TIpeACTaBiaeHUss HUHGOpMaLUU
(hv3MuecKoro cojepXaHuss C UCMOAb30BaHUEM HWH(POPMALMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTMM; YMEHHe OLeHUBaTh [JOCTOBEPHOCThb
MojaydyeHHOW WHGOpMAllMd Ha OCHOBe HMEIOUIUXCS 3HaHUWM U
JOTIO/THUTeIbHBIX ~ WCTOYHMKOB;  yMEeHWe  HCIIO/b30BaTh  IIPU
BBITIOJTHEHUM yueOHBIX 3a/j[aHuii HAayYHO-TIOMYJ/ISIPHYIO JIUTEPaTypy
(u3ryeckoro cofepkaHus, CripaBOYHble MaTepuasbl, Pecypchbl CeTH
WnrepHer; BrafieHWe 0a30BBIMM  HaBbIKaMH  TpeoOpa3oBaHUS
vHbopMallii U3 OJHOM 3HAaKOBOW CHUCTeMbl B JpYryl0; yMeHUe
co3ZiaBaTh COOCTBEHHbIE THCbMEHHble W YCTHble COOOIIeHHs Ha

OCHOBe HH(bOpMaL[I/II/I N3 HeCKOJIbKMX UCTOUYHHKOB




INIEPEYEHDb 3JIEMEHTOB COAEPXAHMNSA, ITIPOBEPAEMBIX HA OI'D 110

OU3NKE
Kop IIpoBepsieMbIii 3/1IeMEeHT CO/ieP>KaHUsA
1 MEXAHUYECKUE ABJIEHUA
11 Mexanuueckoe [BrkeHve. MartepuasbHasg Touka. (CucreMa OTCUYéTa.
' OTHOCUTENBHOCTD JIBAKEHUS
PaBHOMepHOe ¥ HepaBHOMepHoOe ABWXeHHe. CpefHsiss CKOPOCTb. PopMmyra
1.2 JI71s1 BBIYUCJIEHUSI CpeJJHeH CKOPOCTU: V = S/t
PaBHOMepHOe MpsIMONMHENHOe [BWXeHHe. 3aBUCMMOCTb KOOP/JMHAThI TeJia
OT BPEMEHHU B CJlyyae paBHOMEPHOT'O MPSIMOJIMHEMHOTO IBU)KEeHHUS:
13 x(f)=x,+vt
'padmky 3aBUCMMOCTH OT BpeMeHM [/isi MPOeKLUM CKOPOCTH, MPOeKLUU
repeMereHusl, MyTH, KOOPJAWHATbl MPU PABHOMEPHOM TMPSIMOJIMHEHWHOM
JIBDKEHUU
3aBUCHMMOCTb KOODJMHATHI Tejla OT BPEMEHU B CJ/iyuyae paBHOYCKOPEHHOIO
MIPSIMOJIMHEMHOTO IBHYKEHUS:
2
Sylf) =vg, =f+ay = ;
2
@opMysibl A/1s1 IPOEKLUM MepeMellleHUs], MPOeKLMU CKOPOCTH M MPOeKLUU
YCKOpeHUsI P PABHOYCKOPEHHOM TPSIMOJIMHEHOM [IBH)KEHUHU:
r2
1.4 s, D=y, -t+a,- 5
U_\'(f) =Up, T, 1,
a,(r) =canst,
Ulrr: - le: zzaxsx
I'padvikn 3aBUCMMOCTU OT BpeMeHHU [J/is1 TIPOeKLMH YCKOpPeHUsl, MPOeKLUU
CKOPOCTH, NPOEKLUMU IepeMelleHus], KOOPAUHATbl IPU PaBHOYCKOPEHHOM
NIPSIMOJIMHENHOM [IBM)KEHHUN
CBobosHoe magenve. @opMysibl, OMUCHIBAIOIE CBOOOAHOE TMajieHue Tesia
1.5 10 BepTUKa/IU (JBH)KEHHe Tejla BHU3 WU BBEPX OTHOCUTEbHO MOBEPXHOCTH
3emnn). ['padviku 3aBUCMMOCTM OT BpeMeHHU [/l TPOeKLWH YCKODeHUs,




MpoekKgrKr CKOPOCTU MW KOOPAWHATBI TIPpHU CBOGOAHOM MnaiedHnun Teja II10

BE€pPTHUKaJ/IU

CKOpOCTL PAaBHOMEDHOI'O ABWXXEHHUA TeJjia I10 OKPYHGKWTH.:HBHpaBHEHHe
CKOPOCTH.

dopMysna AJig BbIUKUC/IEHUS CKOPOCTU uepe3 PaInyC OKPY>KHOCTH U MEPUO[,

obpartreHus:
2mR
YT

LleHTpocTpemMuTeNIbHOE yCKOpeHHe. HarpaBieHHe IIeHTPOCTPEeMHTEeTLHOTO

yckopeHusi. Dopmyiia Aj1s1 BBIUKMC/IeHHsT YCKOPEeHUS:

1.6
2
a. = L
" R
dopmyria, CBsA3BIBAOIIIAsk EPHUO/] M UaCTOTY OOpalleHust:
v = 1
T
Macca. ITnoTHOCTE BelllecTBa. @opmysia A/ BEIUMC/IeHUs MIJI0OTHOCTU:
_m
1.7 V
1.8 Cuna — BeKTOpHas (pusmueckasi BesinurHa. CrioykeHue Cui
1.9 fIBnenuie nHepuyu. IepBbiii 3akoH HeroTOHA
Bropoii 3akoH HetoTOHa:
F=m-a
1.10
CoHaripaB/IeHHOCTb BeKTOpa YCKOpeHHs TeJla ¥ BeKTOpa CHUJIbI,
JleHICTBYIOLL[eN Ha Teslo
B3aumogericteue tes1. Tpetuit 3akoH HeroToHa:
1.11 fa—ﬂ.zz_EQ—é
1.12 TpeHue MOKOs U TpeHue CKO/bxeHUs. dDopmysna [/ BBIYMCIIEHUS MOAYJIS




CHJIbI TPDEHUSA CKOJIBXKEHUSA:

FTp:p-N

1.13

Hedopmariysi Tena. Ympyrue u Heyrnpyrue gedopmaiiii. 3akKoH YIIpyrou
nedopmaiiuu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe TAroreHue. 3aKOH BCEMUPHOIO TATOTEHUA:

My -1,
F=Gg.—1 _2%
R
Cwia TshKeCTH. Y CKOpeHHe CBOOO/IHOTO TIaZleHusl.
dopmysa [t BEIUMC/IEHUST CUIIBI TSDKeCTH BOIM3M MoBepxXHOCTH 3emiud: F =
mg.
[erxeHue riaHeT BOKpyr CosHija. IlepBas KocMuueckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmnynbc Tesia — BeKTOpHas husnueckasi BeJIMurHa.
p=mi

I/IMHy]'ILC cucteMsl Te. IameHeHune HUMITYJIbCA. I/IMHYJH:C CHJIbI

1.16

3aKoH COXpaHEeHUWs UMITyJ/IbCa OJIsd 3aMKHYTOﬁ CHCTEeMBI TeJlI.
D=1+, U, =const

PeakTrBHOE JBUXKEHWE

1.17

Mexanuueckasi pabota. @opmyia /17151 BBIYUCIeHNsI PabOThI CUIIBI:

A=Fscosc

MexaHuueckas MOIIHOCTL:

nv=24
r

1.18

Kunetnueckas u MOTeHLKUA/IbHasd SHEPIr'Us. CDopMyna AJI1 BEIYHMCTIEHHA

KHUHETHUYeCKOM SHepruu:




H!Uz
BTy

Teopema 0 KMHeTHYeCcKoU 3Hepruu. dopMyiia /1 BEIUKMCAEHUS

HOTeHL{I/IaJ'II)HOI\/JI SHEPruu Tesa, IIoAHATOr0

Ha/J| 3eMIIen:

E,= mgh

MexaHuueckas SHeprus:

E=E;+E p
1.13 3aKOH COXpaHeHUs1 MexaHN4eCKou sHeprun. dopmyJia A1 3aKoHa
COXpaHeHUsI MeXaHUUeCKOM SHepruv B OTCYTCTBUe v/ TpeHusi: E = const.
[IpeBpaiieHrie MexaHMUeCKOM SHEPTUU MPU HAJTMUWW CUJIbI TPEHUS.
[IpocTble MexaHU3MBI. «30/10TO€ NPaBUI0» MeXaHUKHU.
Pobruar. MomenT cunbi: M - Fl.
YcnoBue paBHOBecHs pblyara:
M +M, +..=0
1.20
[MoaBrKHBINA 1 HeroABWKHbIN 6/10Ku. KIT/] MpoCThIX MeXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
[aByieHre TBEpAOro Tesa.
®dopmyJia [/151 BbIUMC/IeHUS [aBJIeHUs] TBEPAO0ro Tesia:
F
P= h
101 [aBnenue rasza. ATMocdepHoe JaByieHue.
' I'uppocTaTyeckoe faBieHre BHYTPU KUAKOCTH.
®opMmysia J/151 BBIUKWC/IeHUS [1aB/IeHUs] BHYTPH XKUJKOCTH:
P=pgh+DPuy,
1.22 3akoH Ilackansi. ['ugpaBauuecKuii rpecc
1.23 3akoH Apxumega. dopmysa pAjs oripefiesieHUs] BbITATKUBAIOLEH CUIIbI,




JleliCTBYIOLL[el Ha Tesl0, OrPY>KEHHOe B )KUKOCTb WU ras:

Fam =PEV

YcnoBue niaBaHud Tena. IlnaBaHue Cy 0B ¥ BO3yXOIl/IaBaHHE

1.24

MexaHnuueckre KosebaHus. AMHJ'[I/ITy,qa, nepuoa M 4YacCToTa KoJie0aHuI.

dopmyiia, CBA3bIBAIOIIAS YaCTOTY U TIepro/] KosieOaHuUi:

1.25

MaTemaTUueCcKuid U TIPY)KUHHBIA MasTHUKW. [IpeBpailleHre >SHEpruu Tpu

KoJiebaTe/IbHOM ABH)XKeHHUH

1.26

3aTyxatoiye Konebanusi. BeIHyXieHHbIe KosiebaHus. Pe3oHaHC

1.27

MexaHnuecKue BOJIHBL. HpOAO]I]:HBIe U ToriepeyHbie BOJIHBI. ,[[J'II/IH(:I BOJIHBI 1

CKOPOCTb PacrpOCTpaHeHus! BOJIHBI:

L=v-T

1.28

3ByK. 'poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHHe 3BYKOBOI BOJIHBI Ha TPaHHULe

JByX cpefi. IH(ppa3ByK U ylIbTpa3ByK

1.29

ITpakmuueckue pabombl

N3mepeHue cpesiHeli TJIOTHOCTH BellleCTBa; apXHWMe/J0BOM CHUJIbl; KECTKOCTH
TIPY>KUHBI; KO3 GUIMEHTa TPEHUS CKOJTLXEHUST; PaO0ThI CHJTbI TPEHUSI, CUJTbI
YIIPYTOCTH; Cpe/iIHe CKOPOCTH [IBI>KeHHsI OpyCKa 10 HaKJIOHHOMW TJIOCKOCTHY;
yCKOpeHHusi OpycKa TIpY JBW)KEHUM TI0 HAaKJIOHHOW IJIOCKOCTH; YaCTOThl U
nepyosia KoyiebaHWM MaTeMaTUYeCKOro MasiTHUKA; YaCTOThl W TEpHojia
Kosie0aHWN TIPY)XKMHHOTO MasiTHUKA; MOMEHTa CHJIbI, JIEWCTBYIOIIEro Ha
pbluar; paboTbl CHWIbI YIPYrOCTH TIPU TOABEME Tpy3a C TIOMOILIBIO
HETIOABW)KHOTO 0Ji0Ka; pabOThl CH/BI YIPYroCTH TPH TOABEME Tpy3a C
TTOMOIIBIO TIOBIKHOTO OJI0Ka.

WccnepoBaHre 3aBUCMMOCTH apXMMe/JOBOM CHJIbI OT 00BEMa TMOrpy>KEHHOU
YacTh Tejla U OT IUIOTHOCTU >KUJKOCTH; HE3aBUCHUMOCTU BbITaJKWBAIOLEH
CU/Ibl OT MacChl Tejla; CUIbl TPEHUS] CKOJIbKEHHsI OT CH/Ibl HOPMalbHOIO
JlaB/ieHUs1 U OT poJa IOBEpPXHOCTH; CW/bl YINPYroCTH, BO3HHUKAOIIEH B
TIPY>KHHE, OT CTereHW JedopMalidy MPY>KWHBI; YCKOPeHUs OpycKa OT yria
HaK/OHa HalpaB/sAOLIeH; mepuoZa (YacTOThl) KojeOaHWM HUTSHOTO
MasiTHUKA OT JJIMHbI HUTH; Tlepuofia KosebaHui MPYKMHHOTO MasiTHUKA OT

MaCCbl TIpy3da H JKECTKOCTH MNPY>XWHBI; HCC/IeO0BaHMe He3daBUCHMMOCTHU




nepuoZia KonebaHWW HUTSHOrO MasTHMKa OT Macchl rpy3a. IIpoBepka

yC/10BHUA pdBHOBECHS pblUdra

dusuueckue seeHUsi 8 npupode: TIPUMEPhl [BWXEHUs] C pa3/IMUYHbIMU
CKOPOCTSIMM B >KMBOM U HEXUBOU NPUPOJE, AEeUCTBUE CUJIbI TPEHUS B

npupoge W TexXHUKe, IPW/IWMBbBI W OTJ/IMBBI, ABW)XEHHE I1JIaHEeT ConHeuHoi

1.30 CUCTeMbl, PeakTHMBHOE [BWKeHUe J>XUBBbIX OpraHW3MOB, pblyard B Teje
yesioBeKa, BJUsIHUE aTMOC(hepHOro /laB/ieHusi Ha XKUBOW OpraHu3M, I/laBaHUe
pbIO, BOCIIPUSTHE 3BYKOB >KUBOTHBIMU, 3€MJIETPSICEHHe, CeHCMUYecKHe
BOJIHBI, L[yHAMH, 3X0
TexHuueckue ycmpolicmea: CIUIOMeTp, AATUYUKU TI0JI0XKeHUsl, PaCCTOSTHUS U
YCKOpeHUs, AUHAMOMETp, TMOALLWITHUKY, DaKeTbl, pblyar, IOJABWKHBIA U

131 HeTIO/IBV)KHBIN OJI0KU, HaK/IOHHAs TJIOCKOCTb, TIPOCThIe MeXaHU3MbI B OBITY,

' coo0IaroIIrecst COCy/ibl, YCTPOHCTBO BO/IONPOBO/IA, TH/IPABIMUECKHI TIPecc,
MaHOMeTp, GapoMeTp, BLICOTOMep, TIOPILIHEBOW HACOC, apeoMeTp, 3XO0JIOT,
WCTIO/Ib30BaHUe Y/IbTPa3ByKa B ObITY M TEXHUKE

2 TEITUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KUHETUUEeCKOU TEeOpUH CTPOeHUSs

2.1 BelllecTBa. Mojenu TBEPAOro, >KAAKOrO W Ta3000pa3HOr0 COCTOSTHHM
BeljecTBa. Kpucrannivueckre u aMmop@Hbie Tena

55 [erxenre uyactul BellectBa. CBs3b CKOPOCTH [BWXKEHUS YacTUL] C

' Temnepatypoil. BpoyHOBCKoe fiBrKeHue, fudPysus

2.3 CmauurBaHMe Y KalWISIDHbIE SIBJIEHUS

24 TeryioBoe pacilpeHue U Cxatve

2.5 TeruioBoe paBHOBecuHe

26 BHyTpenHsiss sHeprusi. PaboTta u Terionepeziaua Kak CIIOCOObI M3MEHEHUs

' BHYTpPEHHel SHepruu

2.7 Bup! Teruionepeziaun: TeryionpoBOAHOCTb, KOHBEKLINS, U3/TyYeHue
HarpeBanve wu oxyiaxzeHue Tesn. KoaMuecTBO TeIUIOTHL. Y [esbHast
TeIJIOEMKOCTb:

2.8

O=cm(ty—t)
29 3aKOH COXpaHeHUs] SHePruM B TEIUIOBBIX IpoLieccax. YpaBHEHVe TeryioBOro

basaHca:




O +0, +..=0

2.10

Ncnapenve u KoHAeHcalysi. Vi3MeHeHMe BHYTpPeHHeW SHepruu B MpoLiecce
WcriapeHdss M KOHAeHcauud. KumeHuwe >KUAKOCTU. YJenbHas TeIyioTa

napoobpa3oBanusi: L = Q/m

2.11

BiiaxxHocTh BO3gyXa

2.12

[InaBneHve wu Kpuctausanus. l3sMeHeHue BHYTpeHHeM 3HEPruM IIpU

I/1aBJIeHHWHU Y KPUCTA/IJIM3allvH. Y,ZLEJII:HHH Ter1j10Ta I1JIaB/IeHuAd:

2.13

BHyTPEHHHH SHeprusd CropaHusi TOIJIMBA. yAEJ'IBHaH TeIUVI0OTa CropaHuda

ToriMBa: q = Q/m

2.14

[MpuHIMIbI paboThI TerIoBbIX ABUratenei. KI1/] TeruioBoro gBuraresns

2.15

IIpakmuueckue pabomnl

V3mepeHue  ynenbHOW — TETUVIOEMKOCTH — MeTa/UTMUeCKOTO  LWIMH[PA;
KO/IMYeCcTBa TeIUIOThbl, TIOYYeHHOTO0 BO/ONM KOMHATHOM TeMIlepaTypbl
(GUKCUpOBaHHON MacChl, B KOTOPYHO ONYLeH HarpeTblid LIWIHMH/AD;
KOJIMYeCTBa TETUIOThI, OT/AAHHOI'O0 HarpeThiM LWIMHAPOM, TOC/Ie OIMyCKaHUs
€ro B BOAy KOMHATHOMW TeMIlepaTypbl; OTHOCUTEIbHOW BIA)KHOCTH BO3/[yXa;
y[eNnbHOW  TeryioThl IUJIaB/leHus Jbja. VcciefoBaHue — M3MeHeHHs
TeMIlepaTyphbl BOJbI NP Pa3/IMUHBIX YCJIOBUSX; SIBJI€HUs TeTriooOMeHa Ipu

CMelllrBaHNU XOHOAHOﬁ nu FOpHHEﬁ BOJBbI; MpoLiecCa UCTriapeHus

2.16

dusuyeckue s61eHUs 8 npupode: TIOBEPXHOCTHOe HATsDKeHHe U
KanmwuIspHbIe sIB/IeHUST B TIPUPOJie, KPUCTA//Ibl B TIPUPOAE, H3/yueHUe
ConHila, 3amep3aHue BOJOEMOB, MOpCKHMe OpH3bl; 00pa3oBaHHe pOCHI,

TyMaHa, UHesl, CHera

2.17

TexHuueckue  ycmpolicmed:  KalWIspbl, TPUMepPbl  WCIIOJb30BaHUs
KDHUCTA/IJIOB, JKUAKOCTHBIM TepMOMETp, [JaTuuK TeMIlepaTypbl, TepMoC,
cucTeMa OTOTUIEHUs [JOMOB, TMIDOMETpbI, TICUXpPOMeTp, TapoBasi TypOuHa,

JIBUTaTe/Ib BHYTPEHHEr 0 CrOPaHus

SJIEKTPOMAT'HUTHBIE ABJIEHUA




3.1

OnekTpu3anus Tes. [IBa BUjja 3/IeKTPUUeCKUX 3apsiioB

3.2 B3aumogericTBue 3apspkeHHBIX Tesl. 3akoH KysoHa
3.3 3aKOH COXpaHeHUs 1eKTPUYeCcKOoro 3apsaza
34 Onextpuyeckoe rosie. HamnpsykéHHOCTE 371eKTpudeckoro rmnossd. IIpuHimn
CyTepIiO3ULIU 3/IEKTPUUYECKUX T10J1el (Ha KaueCTBeHHOM YPOBHE)
3s Hocutenn snektprueckux 3apsioB. [leNCTBHe 3/1€KTPUYECKOro TMO/s Ha
371eKTpUuueckue 3apsijbl. [IpOBOJAHUKY U IUS/IEKTPUKU
[MocTosiHHBINM 3neKTpuYecKuid ToK. [elicTBUSI 3/eKTprUueckoro Toka. Cusa
ToKa. HanpsokeHue.
3.6 I'=q/t,U=A/q
OJIeKTpruyecKoe CONPOTUB/IeHYe. Y Ie/IbHOe 3/IeKTpUYeCcKoe COIpOTUB/IeHUe:
3.7 R =pl/S
38 3akoH OMa A1 yuacTKa s/ekTpuueckon ternu: I = U/R
[TocnenoBaresibHOE CcoeiliHeHUe ITPOBOJHUKOB:
1, =1,: U=U,+U,; R=R, +R,
| | 1 2
3.9 [TapasnnensHoe coefHeHNe TTPOBOJHUKOB PABHOI'O CONPOTUBJIEHUS:
U =U;I=1,+1; r=5
2 2 -
CwMmeliaHHble COeIMHEHUS TIPOBOJHYKOB
PaboTa 1 MoII[HOCTB 3/1eKTprUUeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoysis — JleHua:
3.11 O=I"-R-t
310 OneiT Opcrefa. MarHuTHOe Mosie TIPSIMOTO MPOBOJHUKA C TOKOM. JIvHuUK
MarHUTHOM UHJ VKLU
313 MarHutHoe TI0/le TOCTOSSHHOTO MarHuTa. B3avMozielicTBHe MOCTOSIHHBIX

MAIrHMTOB




3.14

HEﬁCTBHe MarHMTHOI'O I10JI Ha IPOBOJHUK C TOKOM

3.15

OneiThl Papagesi. SIB/ieHre 371eKTPOMarHUTHOU UHAYKLMU. [IpaBusio JleHiia

3.16

IIpakmuueckue pabomnl

V3vepeHre  3/IeKTPUUECKOTO  COMPOTHBJIEHUS  PE3MCTOpPa;  MOIIHOCTH
3/IEKTPHYECKOT0 TOKa; PabOThI 37IeKTPHUYECKOTO TOKa.

HWccnepoBaHue 3aBUCUMOCTH CH/IbI TOKA, BO3HUKAKOLIETO B TMPOBOJHUKE
(pe3ucTopel, JaMmrouka), OT HAMpsDKEHUss HAa KOHIAX TPOBO/HHUKA;
3aBUCHMOCTH COTIPOTHB/IEHHs OT JJIMHbI TPOBOJHMKA, IUIOIAJU €ro
TIOTIEPEYHOr0 CeUeHHsI U y/IeIbHOTO COMPOTHUBIEHUSI.

[lpoBepka  mpaBWia [yl 3JEKTPUYECKOTO  HAMpSDKEHWs — TpU
MOC/IeZIOBaTe/IbHOM ~ COEJAWHEHWH TPOBOJHUKOB;, TIpaBWIa [iji  CHJIbI
5/IEKTPUYECKOTO TOKA TpU TMapajuyle/lbHOM COeJAWHEHWH TIPOBO/HUKOB

(pe3ucTophbI U JIaMITOYKa)

3.17

duzuueckue s61eHUSI 8 npupoae: 3JIEKTpUUECKHE ABJIEHUA B aTMocc])epe,
3JIEKTPHUYECTBO JKUBBIX OpPrdHWU3MOB, MAIrHUTHOE TI0Jie 3EMJII/I, APEﬁQ)

MMOJIFOCOB, POJIb MATHUTHOT'O I10JIA OJIA )KU3HHW Hd 3€MJ'I€, TOJIAPpHOE CHUsAHKE

3.18

3.19

TexHuueckue ycmpoticmeda: 3JIeKTPOCKOII, aMIIeEPMeTp, BOJBTMETP, PeocTar,
CUETUMK IMEKTPUUECKOW HSHEeprud, 3eKTPOOCBETHUTe/bHbIe TPUOOPHI,
HarpeBare/bHbIe 3JIEKTPONPHUOOPHI (MpumepbI), 3/1IeKTpHUYeCcKue
rpeloXpaHUTeNr, 3/IeKTPOMAarHuT, 3/eKTpOJBUrare/sb MOCTOSHHOIO TOKa,

refepaTop rnMOCTOAHHOI'O TOKA

BHEKTpOMaFHI/ITHbIe BoJIHEI. [1IKana 3JIEKTPOMATI'HUTHBIX BOJIH

3.20

.HYLIEBBH MO/JeJ/Ib CBeTad. HpHMOHHHEﬁHOQ PacrnipoCTpaHeHHe CBETa

3.21

3akoH oTpakeHUs cBeTa. I110cKoe 3epkaso

3.22

IIpeniomiieHve cBeTa. 3aKOH IIpeIOM/IeHUs CBeTa

3.23

Hwucriepcus cBeta

3.24

JIuH3a. Xof nydeii B inH3e. @OKYCHOe pacCTosiHUe JIMH3bI. OnThuecKasi Cuia
JuH3el: D = 1/F

3.25

I'na3 kak ontuyeckasi cucreMa. OnTuueckue pruOopkl

3.26

IIpakmuueckue pabomnl

###Par##l13MepeHre ONTHUYECKOW CUIBI COOMparoIe JMH3bI; (HOKYCHOTO
paccTostHus cobuparoiel JMH3bI (10 CBOWCTBY paBEHCTBA pa3MepoOB
npegMeTa U n300paykeHus, KOT/ja TIpeZIMeT PaCIiO/IOKeH B ABOWHOM (hOKyce),

IMOKa3aTeJid IpeIoM/IeHUA CTeK/Ia.




##H#Par#H##llccneoBaHre CBOMCTBA M300paXkeHUs], TTOJTyU€HHOTO C TIOMOII[BIO
cobuparolieil MMH3bI; W3MeHeHUsT POKYCHOTO PaCCTOSIHUS ABYX CI0XKeHHBIX
JIMH3; 3aBUCUMOCTH yIJIa IpeJIOM/IeHUs] CBeTOBOI'O jiyya OT yIJia MajieHus Ha

TPaHULIe «BO3ZYX — CTEKJIO»

3.27

dusuyeckue seneHusi 8 npupode: 3atMeHust ConHua u JIyHbl, 1jBeTa TeJ,

OnTUYeCcKue siBieHust B atMocdepe (1BeT HeOa, pedpakius, pagyra, MUPax)

3.28

TexHuueckue ycmpolicmed: OYKH, TEPHCKOIN, QoToanmapar, ONTUYecKue

CBETOBO/IbI

KBAHTOBBLIE ABJIEHNA

4.1

PagvoakTBHOCTE. Anbda-, OeTa-, ramMma-usnyueHus. Peakiuu anbdha-u

Oeta-pacraga

4.2

OmeiThl Pesepdopaa no paccesHuio anba-uactvl]. [lnaHerapHasi mMofenb

dTOMa

4.3

CocraB aToMHOr0 sipa. M30T0IBI

4.4

[Nepuog nonypacmnazia aTOMHBIX si7jep

4.5

SnepHble peakiuu. 3aKOHbI COXPAHEHUsI 3apsiJOBOT0 U MaCCOBOTO UMCes

4.6

du3uyeckue se1eHUsi 8 npupooe: eCTeCTBEHHBbIM paJlOaKTUBHBIA (OH,
KOCMUYeCcKHe JIyud, paJuOaKTUBHOe H3/lyueHHe TMPHUPOJHBIX MHHEpasoB,

I,E[eI\/'ICTBI/Ie PaArOaKTUBHBIX H3HW€HI/II>1 Ha OpraHv3M u4ejioBeKa

4.7

TexHuueckue ycmpolicmea: CIIeKTPOCKOI, WHJWUBUYaIbHBIA [[03UMETD,

KaMmepa BunbcoHa, siziepHasi SHepreTuka

CUCTEMA OINEHKH JOCTHKEHUA OBYYAIOIIUMUCA

IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIbBHBIX
ITPOTPAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

OI_IeHKa JOCTUXKCHUS TUIAHUPYCMBIX PC3YJIbTATOB OCYHICCTBIIACTCA B COOTBCTCTBUU C
HH(OPMAIIMOHHO-METOIMIECKUM TMHCHhMOM 00 OCOOEHHOCTSAX TMperojiaBaHus  y4eOHOTO
npeamera «®Pusukay B 2025/2026 YHEBHOM I'OJ1Y https://edsoo.ru/mr-fizika/
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