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Pabouasi mporpamma 1o yuebHomy rpeamMety «Pu3rka» (6a30BbI YypoBeHb) (TIpegMeTHasI
obnacTh «EcTecTBeHHO-HayuHbIe TIpeIMeThI») (Jasee COOTBETCTBEHHO — IporpaMMa 1o
¢dusuke, pusmKa) BK/IOUAeT MOSCHUTE/BHYIO 3alMCKY, CoflepykaHue 00yueHus],
TJIaHMpYeMble pe3y/bTaThl 0CBOEHUS MPOrpaMMsbl MO (r3UKe, TeMaTHYecKoe
TJIaHUPOBaHHUe.

INOSACHUTEJ/IBHAS 3AIINCKA

[Tporpamma 1o ¢v3vKe Ha YPOBHe OCHOBHOTO 00ilero oGpa3oBaHUsi COCTaBJieHa
Ha OCHOBe TIOJIOXKeHWM W TpeOOBaHWI K pe3y/ibTaTaM OCBOEHHs Ha 0a30BOM ypOBHe
OCHOBHOI 00pa3oBaTe/lbHOM MporpaMmmsbl, TipeiactaBieHHbIXx B PI'OC OO0, a Takxke
c yuétoM dezepanbHOI paboueii mporpaMmbl BOCTIUTaHUS ¥ KOHIeNIMK TpernojaBaHus
yuebHOTO rpegMeTa «Du3nka».

CopepxaHue mporpaMMbl 1O (U3MKe HampaBAeHO Ha (PopMUpOBaHUe
eCTeCTBeHHOHAYYHOUW IPAMOTHOCTH OOYYaroIUXCsl ¥ OpraHu3alyio u3yueHus: (GU3nKu
Ha JledTe/IbHOCTHOW OCHOBe. B mporpamMe mo ¢hu3uKe yUWTHIBAIOTCS BO3MO>KHOCTH
yueOHOTO TmpeamMeTa B peanusaiuud TpeboBanuii ®I'OC OOO K TmaHUpPYyeMbIM
JUYHOCTHBIM M MeTaripe/IMeTHbIM pe3y/ibTaTaM O0yueHMs, a TakXe MeXKIIpeJMeTHbIe
CBSI3W eCTeCTBEHHOHAYUHBIX y4eOHBIX IpeAMeTOB Ha YPOBHE OCHOBHOTO OOII[ero
obpa3oBaHMs.

[Tporpamma 1o (¢u3MKe yCTaHaB/IWBaeT pacripejesieHde yueOHOr0 MaTepuasa
nmo rojam obydeHus (10 Kjaccam), TMpefjiaraeT TPUMEPHYIO TI0C/eA0BaTeTbHOCTh
W3yueHUs] TeM, OCHOBAHHYIO Ha JIOTHKe Pa3BUTUS TIPeJAMETHOr0 CO/lepXKaHUsl U yuéTe
BO3PaCTHBLIX 0COOeHHOCTel 00yyJaroLuXCsl.

[Tporpamma 110 ¢u3vKe pa3paboTaHa C 1je/lbl0 OKa3aHUsI MeTOAWYeCKOW MOMOILA
YUUTEJTIO0 B CO3/laHUU paboueli TIporpaMmbl 10 yueOHOMY TpeiMeTy.

du3mKa SBISETCS CUCTEMOOOpa3yroIUM /11 eCTeCTBeHHOHAyUHBIX yueOHBIX
TIpeIMETOB, TTOCKOJIbKY (PU3HMUeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJIEHUM,
M3y4yaeMbIX XWMHeH, Ouosioruert, acTpoHOMHeM U (u3Hueckou reorpadueil, BHOCHT
BK/IaZi B eCTeCTBEHHOHAYUYHYIO KapTWMHy MWpa, TIPeJOCTaB/isieT Haubojiee sICHbIe
oOpasiibl TIpUMeHeHUsI HayyHOro MeTo/la T03HaHMs, TO eCTb Crocoba To/ydeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpHa w3 TJIaBHBIX 3a7au (Gu3nueckoro o6pa3oBaHWs B CTPYKType 0OIIero
oOpa30oBaHHsI COCTOUT B ()OPMHUPOBAHUH €CTeCTBEHHOHAYUHOW IPaMOTHOCTH M MHTEpeca
K HayKe y 00yJaroIuxcs.

N3yuenne ¢u3vku Ha 6a30BOM ypOBHe TIpe/roJiaraeT OB/afieHHe C/IeAYHOIAMU
KOMITeTEHTHOCTSIMH, XapaKTepH3YIOIIUMU eCTeCTBeHHOHAyUHYI0 TPaMOTHOCTh: HayYHO
OOBSICHSTH SIBJIEHHS, OLIEHWBaTh W TIOHMMAaTh OCOOEHHOCTH HAyYHOTO HCCJIeZIOBAHUS;
VWHTepNpeTUpOBaTh [laHHble W  WCIO/Mb30BaTh HayuyHble JOKa3aTenbCTBA /IS
TI0JIyYeHUs BEIBO/IOBY.



Lenmu n3yueHusi GU3MKH Ha yPOBHE OCHOBHOTO 00I1[ero 06pa30oBaHUs OTpe/ie/ieHbI
B KoHiernuu miperiofaBanus yuebHoro mpegMera «®Pu3nka» B 00pa3oBaTebHBIX
opraHu3aLysax Poccurickon Depepanuy, peav3yroLuX OCHOBHbIE
ob1mieoOpa3oBaresibHble  TIPOTPaMMbI,  yTBepXKAEHHOW  perieHneM  Komterun
MunucTepcTBa TpocBerienns Poccuiickoii @eaepanyn (mpoTokos oT 3 gekabps 2019
.

Ne TTK4BH).

Lenu usyueHusi pU3NKU:

nproOpeTeHHe WHTEpeca M CTPeMJIEHHSI 00yJaroIuxcsi K HayYHOMY H3YUeHUIO
TIPUPO/IbI, Pa3BUTHeE UX WHTE/JIEKTya/IbHbIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHUe TIpeJCTaB/IeHUl O HayyHOM MeTOZie TM03HaHusT U (opMHUpOBaHUe
HCCIeIOBaTe/TbCKOT'0 OTHOIIIEHUS K OKPY KaIOIIUM SIBJIEHUSIM;

(¢hopMUpoOBaHWe HAyuHOTO MMPOBO33DeHMs] KaK pe3y/bTaTa W3yueHHs OCHOB
CTpoeHus1 MaTepuu U GyHAaMeHTa/IbHbIX 3aKOHOB (DU3UKU;

dbopMupoBaHue TmpeJCTaBAeHUNA O POAU  (UUMKU [JI1  pa3BUTUSL  JAPYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTUM;

pa3BUTHe TpeJCTaB/leHuii 0 BO3MOXKHBIX cdepax Oyayiieil npodeccroHanbHOM
JesITe/IbHOCTH, CBSI3aHHOM C (DU3WKOM, TIO/ITOTOBKA K Ja/IbHEHIIIeMy 00yUeHHIO B 3TOM
HaripaB/IeHUH.

IlocTkeHWe 3THX Iiesield MporpaMMbl 10 (GH3MKe Ha YPOBHE OCHOBHOTO OOIIero
oOpa3oBaHUs 00ecrieunBaeTCs pellieHreM CIeAyIOUX 3a/1ay:

nproOpeTeHre 3HAHWM O AWCKPETHOM CTPOEHWM BeI[eCTBa, O MeXaHUUYEeCKUX,
TETIJIOBbIX, 3/IEKTPUUECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

npuobpeTeHrWe YMeHHN OIUChIBaTb W OOBICHATH (PU3MUeCKUe  SIBJIeHUS
C UCMO0JIb30BaHUEM MOJTyUYeHHbIX 3HAHWY;

OCBOEHUEe MEeTOZIOB pellleHUs] MPOCTeNIINX PacuéTHBIX 3a/lau C MCMO0JIb30BaHUEM
bur3nUeckux Mojesnen, TBOPUECKHX U MPAaKTUKOOPHeHTHPOBaHHbBIX 3a/1ay;

pa3BuTHe yMeHUW HabaogaTh TPUPOAHbIE SIBJIEHUS W BBLITIOJHSTH OIIBITHI,
naboparopHble pabOThl ¥ 3KCTiepHMeHTa/lbHble WCCAeI0BaHUSI C UCIIO0/Ib30BaHUEM
M3MepUTe/IbHBIX TIPUOOPOB;

OCBOeHMe TIPUEMOB paboThl ¢ UHGpopMaluel HrU3NUeCcKoro cofiepkKaHusi, BK/IOUast
MH(MOPMALMI0O O COBPEMEHHBIX [JOCTW)KEHUSIX (PU3MKM, aHaiu3 W KPUTUUECKOoe
olleHHMBaHUe MH(OpMaluy;

3HAaKOMCTBO €O cdepamu TMpodecCuoHaNbHONW  [leaTe/IbHOCTH, CBS3aHHBIMU C
GU3MKOM, ¥ COBpPEMEHHbIMH TEeXHOJIOTMSIMH, OCHOBaHHBIMM Ha JOCTHKEHUSIX
(br3nUeCcKoil HayKH.

Ha wu3yuenwe ¢usuku (06a30BbIii ypOBeHb) Ha yPOBHE OCHOBHOIO OOIIero
obpa3oBaHus oTBOAWUTCS 238 yacoB: B 7 Kiaacce — 68 yacoB (2 uaca B Hejesio),
B 8 Ks1acce — 68 uacoB (2 yaca B Hejie/it0), B 9 kiacce — 102 yaca (3 yaca B HeJie/lio).

[Tpenaraemeiii B TiporpamMme TI0 (¢u3MKe TepedeHb J1abopaTOpPHBIX paboT u
OTBITOB HOCHUT peKOMeHjlaTe/bHbIM XapakTep, yuuTesb [leflaeT BbIOOp MpOBe/eHus
nabopaToOpHBIX pabOT U OMBITOB C YYETOM WHUBUAYaTbHBIX OCOOEHHOCTEM
o0yuaroIuxcs, CIMCKa SKCTIepUMEeHTa/lbHBIX 3aJ]JaHuM, TIpejjlaraéMbIX B paMKax
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OCHOBHOTI'O TOCy4apCTBEHHOI'O 3K3daM€Ha 110 CIJI/I3I/IKE.



COJEPXAHUE OBYUEHUSA

9 KJIACC
Pa3pen 1. MexaHnueckue siB/ICHHSA

Mexanuyeckoe  gBwkeHue. MarepuanbHagd  Touka. Cucrema — OTCuéra.
OTHOCHTE/ILHOCTb ~ MEXaHWUeCKOro  [BWXKeHHs. PaBHOMepHOe  TpPSIMOJIMHEWHOe
IBwKeHue. HepaBHOMepHOe mnpsMo/ivHeNHOe [ABWKeHWe. CpefHsis W MrHOBEHHas
CKOpOCTb TeJjla [IPYU HePaBHOMEPHOM [JBU)KeHUH.

YckopeHue. PaBHOycKOpeHHOe TIpsiMOJIMHeHOe JBikeHre. CBOOOHOe TaZieHue.
Omnbitel ['anunes.

PaBHOMepHOe [BW>KeHUWe T0 OKpY)KHOCTU. Ilepros u uyactoTa obpaiiieHusl.
JIvHeliHas M yrJjI0Basg CKOPOCTH. LleHTpoCcTpeMuTenbHOE yCKOPEHMe.

[TepBbivi 3akoH HptoToHa. BTopoy 3akoH HeroToHa. Tpetui 3akoH HbrOTOHa.
[IpyHLMN CyTIeprio3uLX CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuMs: CWjia TPeHWs] CKOJIb)KeHUs, CUJia
TpeHUs [0KOs, APyTrue BU/bl TPEHUSI.

Cusia TSDKeCTH M 3aKOH BCEMUPHOT'O TSATOTeHUsl. Y CKOpeHHe CBOOOZHOTO Ma/ieHUsl.
[OBwkenue maHer BOKpyr CosHila. IlepBas kKocmuueckass cKopocTb. HeBecomocTs U
reperpysKu.

PaBHOBecue MarepuasbHOM TOUKU. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPZOrO TeJsla C 3aKPeIyIEHHOM OChI0 BpaleHuss. MoMeHT cuibl. LIeHTp TsKkeCTu.

Nmrnynbc Tena. V3meHeHuwe wumilyJibca. VIMIynbC CWibl. 3aKOH COXpaHEHUs
“MIyJbca. PeakTuBHOe BUKeHUe.

MexaHnyeckasi pabota ¥ MOILIHOCTb. PaboTa cum TsyKecTu, yrpyrocTd, TpeHUsl.
Ces3b dHepruM U pabotbl. [loTeHIMa/nbHasi HSHEPrusi Teja, T[OAHATOTO Haj
MIOBEPXHOCTBI0 3eM/M. [loTeHManpHasi 3Heprys CKaTou npyxuHbl. KuHeTnueckas
SHeprusi. TeopeMa O KWHETMYECKOU SHEPrUM. 3aKOH COXpPaHEHUsI MeXaHW4eCKOU
SHEepIuu.

LlemoHcmpayuu

Habro/jeHre MexaHW4eCcKoro JBMKeHUsI Tejla OTHOCUTeTbHO Pa3HbIX TeJl OTCUETa.

CpaBHeHue IyTer U TPaeKTOPUM JABWKEHUSI OHOTO M TOTO JKe Tejla OTHOCUTETbHO
pPasHbIX TeJ OTCYETA.

W3mepeHrie CKOPOCTH U YCKOPEHUS IPSIMOJTMHEHMHOTO JIBUXKEHUSI.

WccnenoBanue npU3HaKoB paBHOYCKOPEHHOI'O JBUKEHUS.

HabJtro/1eH1e IBW)KEeHUS TeJla TI0 OKPY>KHOCTH.

HabsmojeHe MexXaHWUeCKUX sIBJIEHHH, TIPOMCXOASIMUX B CHUCTEMEe OTCYETa
«Tenexxka» TIpU eé paBHOMEPHOM U YCKOPEHHOM /IBW)KeHHWH OTHOCHTE/JbHO KaOuHeTa
bu3uKu.

3aBUCHMOCTb YCKOPEHMSI Tejla OT MacChl TeJia U IeUCTBYIOIeHd Ha Hero CUJIbL.

Habito/jeHre paBeHCTBa CHJT TIPU B3aUMO/IeHCTBUH TeJl.

V3meHeHue Beca Tesia IPU YCKOPEHHOM [ BUKEHUU.

[Tepepaua umrly/ibca rpy B3auMOZeHCTBUU TeJl.



[Tpeo6Gpa3oBaHusi SHEPTUY MPU B3aUMO/IEMCTBUU TeJ.

CoxpaHeHre UMITy/IbCa [IPA HEYTIPYTOM B3aWMO/€MCTBUH.

CoxpaHeHHe UMITYJTbCa MPYU abCOMIOTHO YIIPYTOM B3aUMOZEHCTBUH.

HabnroieHre peakTUBHOTO JABVKEHMSI.

CoxpaHeHHe MeXaHWUYeCKOl SHePruu 1pu CBOOOIHOM IafIeHHH .

CoxpaHeHHe MeXaHWYeCKOW 3Heprud TpU [BWKEHUU Tejla TMOoJ [elCTBUEM
TIPY>KUHBI.

JlabopamopHble pabombl U ONbIMbl

KoHCTpyWpoBaHHe TpaKTa i pa3roHa U Ja/JbHeNIIero paBHOMEPHOIO JABW)KEHHS
IIIapUKA WA TEJIEXKKH.

OmnpesiesieHye CpeJHer CKOPOCTH CKOJILKEHHs1 OpycKa WM [JBW)KEHHS IlapuKa
10 HAaK/IOHHOM T/IOCKOCTH.

OmnpefiesieHre YCKOPeHHs Tesla TIpY PaBHOYCKOPEHHOM [JBID)KEHUH 110 HaKIOHHOM
TIJTIOCKOCTH.

WccnepoBaHye 3aBUCMMOCTH MyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JIBWKEHUU
6e3 Haua/IbHOM CKOPOCTH.

ITpoBepka THUIOTE3bI: €C/IM TPU PAaBHOYCKOPEHHOM [IBIDKEHHUH 0e3 HauaabHOMH
CKOPOCTH TMYTH OTHOCATCS KaK psAJ HEUETHbIX UKCed, TO COOTBETCTBYIOIIIVE
TIPOMEXXYTKA BPEMEHH OJJUHAKOBBI.

WccnenoBanre 3aBUCMMOCTUA CUJIbI TPEHUSI CKOJIBXXKEHUSI OT CUJIbl HOPMAaJIbHOTO
JlaBJIeHUS.

Omnpenenenuve Ko3dhduiieHTa TpeHus

CKoJibXeHus. OripefesieHre KECTKOCTU MPY>KUHBI.

OmnpeneneHve pabOTbl CWIbI TPEHWS TIPU  pPaBHOMEDHOM [IBIDKEHHU TeJia
10 TOPU30HTA/IbBHOU MOBEPXHOCTH.

OnpegeneHre pabOThl CU/IbI YIIPYTOCTH TIPY TOAbEMe Tpy3a C HCI0J/b30BaHHEM
HETIO/[BIKHOT'O U TTO/IBMPKHOTO OJIOKOB.

N3yueHne 3aKOHa COXpaHEHUs SHEPTHU.

Pa3zjen 2. MexaHnuecKHe Ko0ie0aHHA ¥ BOJTHBI

KonebaTenbHoe [BwkeHHe. OCHOBHbIe XapaKTePUCTUKH KoJyieOaHWIA: Tepuof,
yacToTa, aMIUIMTyZa. MareMaTU4eCKUd UM TIPY>KUHHBIM MasTHUKU. [IpeBpaiijeHue
9HEepPIUH TIPH KoJie0aTeTbHOM [IBIKEHHH.

3aryxaromue Konebanus. BeiHyX7eHHbIe KosiebaHusl. Pe3oHaHc. MexaHuUuecKue
BO/IHbI. CBOMCTBA MeXaHWYeCKUX BOJIH. [Ipo/iosibHBIE W TOrepeuHbie BOJHBIL. [linHa
BOJIHBI M CKOPOCTb €€ pacrnpocTpaHeHWs. MexaHWueCKWe BOJIHBI B TBEpPJOM Tejle,
CerMCMUYEeCKre BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHa. OTpakeHWe 3ByKa. MH(pa3Byk u
y/bTpa3BYK.

LemoHcmpayuu
HabmtoieHre KonebaHU TeJT 1o/, IeMCTBUEM CUJTBbI TSDKECTH M CHJIbI YTIPYTOCTH.
HabntomeHue KosiebaHuii rpy3a Ha HUTH U Ha TIPYKUHe.



HabJto/jeHue BBIHYK/[€eHHBIX KOJIe0aHW ¥ pe30HaHCca.
PacnipocTpaneHue Npo/j0/IbHBIX U MOMEPEeYHBIX BOJIH (Ha MOJe/n).
Habto/jeHure 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUUYeCKUM pe30HaHC.

JlabopamopHble pabombl U Onbimbl

OmnpefesieHre YacTOTHI U ITepHo/ja KoyieOaHW MaTeMaTHUeCKOT0 MasiTHUKA.

OmpesiesieHre YaCTOTHI U ITepro/ia Kojie0aHui TPYKUHHOTO MasiTHHKA

VccnemoBaHue 3aBHCHMOCTH TiepHo/ia KomebaHUM TOBEIIeHHOTr0 K HUTH Tpy3a
OT J/TMHbI HUTH.

WccnenoBaHve 3aBUCMMOCTHM  TepHOJia  Koyie0aHWM TIPY)KUHHOTO MasTHHKA
OT MaccChl rpys3a.

[TpoBepka HE3aBUCUMOCTH T1epHo/ia KojiebaHuil Tpy3a, IMOZABEIIeHHOT0 K HHUTH,
OT MacChl rpy3a.

OmnBITEI, J€MOHCTPUPYIOIME 3aBUCUMOCTh Tiepruofia KojebaHui MpYKUHHOTO
MasiTHUKA OT MacChl I'Py3a U )KECTKOCTU TIPY>KUHBI.

Vi3mMepeHHe yCKOpeHUs CBOOOIHOTO TIaZIeHMs.

Pa3pen 3. J/1ieKTpoMarHuTHOeE 110J1e M 3/IeKTPOMAarHUTHbIE BOJIHBI

OJIeKTPOMarHuTHOe rose. OJIeKTPOMarHUTHbIE BOJIHBI. CBoWCTBa
3/IEKTPOMAarHuTHbIX BOJIH. [Ilkasa 3/71eKTpOMarHUTHBIX BOJIH.  VIcriosb30BaHUe
3JIeKTPOMAarHUTHBIX BOJIH /11 COTOBOM CBS3U.

DneKTpoMarHuTHas mpupoga cseta. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA CBeTa.

LemoHcmpayuu
CBOMCTBA 3/1€KTPOMarHUTHBIX
BOJTH. BO/THOBBIE CBOMCTBA CBeTa.

JlabopamopHble pabombl U ONnbIMbl

V3yueHre CBOMCTB 3/IeKTPOMarHUTHBIX BOJTH C TIOMOIIbI0 MOOUTLHOTO TeedoHa.
Pa3pen 4. CBeToBbIe SIB/ICHUA

JlyueBasi mogenb cBeTa. VIcTOUHMKM cBeTa. [IpsmMo/iMHeliHOe pacripoCTpaHeHue
cBeta. 3atMeHuss CosHua u JIyHel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akOH
OTpa’keHUs CBeTa.

[IpesiomsieHne cBeTa. 3akOH T1ipenomieHuss cBeta. [losHoe BHyTpeHHee
oTpakeHue cBeTa. Vcrosb30BaHKWe TIOTHOIO BHYTPEHHErO0 OTPakKeHUs B ONTUUECKUX
CBeTOBOJax.

JIlunza. Xop nyueid B suH3e. OnThueckasi cUcTeMa (oToarinapaTa, MUKPOCKOTIa U
Tesieckora. ['71a3 Kak orntrueckas cucrema. baM3opykoCTs ¥ jaIbHO30PKOCTb.

Pa3noxxenue 6esoro ceeta B crieKTp. OmnbiThl HetoToOHa. Cr10)KeHHe CrieKTpaTbHBIX
uBeToB. [Jrcriepcus csera.

LemoHcmpayuu
[IpsiMo/IMHeliHOe pacrpoCTpaHeHue
ceeta. OTpakeHue CBeTa.
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[MTonyuenvie n306pa>keHuid B TIZIOCKOM, BOTHYTOM M BBITTYK/IOM 3epKarax.
[Ipenomienue cBeta.

OnTHuecKuii CBeTOBO,

Xop nyueii B coOOMparoIieit JiMH3e.

Xopg nyueli B pacCerBarolllen

JIUH3e.

[MTonyueHue n306pa>keHr € TTOMOILIBIO JIUH3.

[Tpuniun AeiictBusi hoToarnmapata, MUKpOCKOTa U TeJjieCKorIa.
Mogensb riasa.

Pa3snokeHue 6esoro cBeta B CIEKTP.

[TosyueHuie 6e/10r0 cBeTa IPU C/I0’KEHUM CBETa Pa3HBIX I[BETOB.

JlabopamopHble pabombl U ONbIMbl
VccnemoBaHye 3aBUCHMOCTH YTJIa OTPayKEHHsI CBeTOBOT'O JIyua OT YIJIa Ma[eHHUsl.
M3yueHune xapaKTepUCTUK U300paXkeHs TIpeJiMeTa B TUIOCKOM 3epKaJie.
WccnenoBaHyie 3aBUCHMOCTH yTJ1a TIPe/IOM/IeHHsI CBETOBOTO Jiy4a OT yrIJia Ma/ieHus
Ha FPaHMIIE «BO3AYX—CTEKJIO».
[MonyueHue n300pakeHUI C TIOMOLI[BIO COOUparoITeid JTUH3bI.

OnpegeneHre (OKYCHOTO pacCTOSIHUSL M ONTUUYECKOW Cu/bl cobuparoiieit

nuH3bl. ONBITHI IO Pa3/ioyKeHU0 6e/10ro cBeTa B CITEKTP.

OMBITHI 110 BOCIIPUSITHIO I[BETA TIPeMETOB TPU MX HaOJIIO/[eHUHN uepe3 I[BETOBbIe
(UIBTPHI.

Pa3pen 5. KBaHTOBBIE siB/IEHUS

OnbiThl Pe3epdopga ¥ TminaHeTapHas Mojieb aroma. Mogenb aroma bopa.
Wcnyckanuve v nornoleHye cBeta aroMoM. KBaHThI. JIMHeluaThble ClIEKTPHI.

PaanoakTBHOCTE. Asb(a, 6eTa- 1 ramma-u3nydeHus. CTpoeHHe aTOMHOTO sifpa.
HyknonHas mogens atomHoro sjpa. M3orormsl. PagnoaktuBHbie nipeBpaiienus. [lepuoy,
TrojiypacriaZia aToOMHBIX s/ep.

AnepHble peakivy. 3aKOHbI COXPaHEHUS 3apsiZlOBOr0 U MaCCOBOTO UKCesl. DHEepPrust
CBSI3U aTOMHBIX sifiep. CBs3b MacChl U SHepPruv. Peakuuu cuvHTe3a U JejieHus sifep.
Ncrounnku sHeprumn CostHLA U 3BE3/.

AnepHas SHepretvka. [lelCTBUS DPAJMOAKTHUBHBIX W3JIyYeHWH Ha JKUBbIE
OpraHu3MBbl.

LlemoHcmpayuu
CnekTpbl U3/Iy4eHUs U TOTJIOLLeHUSI.
CrieKTpbl pa3/iMuHbIX ra3os.
CniekTp BOAOpOAA.
Habmtomenue TpekoB B Kamepe BubcoHa.
PaboTa cuéTurka MOHHU3UPYIOIIUX
W3J/Ty4YeHUM.
Peructpaijys u3nydeHust IIpUPOJHBIX MUHEPAJIOB U TPOJYKTOB.
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JlabopamopHble pabombl U ONnbimbl

HabJtro/jeH1e CIUTONIHBIX U IMHEeHYAThIX CIIEKTPOB U3/TyUYeHHsl.

WccnemoBanrie TPEKOB: U3MepeHWe SHEPrHUM YaCTHUI[bl TI0 TOPMO3HOMY TTyTH
(o goTtorpadusm).

Vi3mepeHue pafitOaKTUBHOTO (OHa.

IToBTOPHUTE/THEHO-00001AIOIIHIT MOy /Th

[ToBTOpUTE/ILHOOOOOIIAOIIME MO/Y/Ib TpeAHAa3HAaUeH /s CUCTeMaTH3alud U
0000111eHNs TIPeIMETHOTO COJIEP)KaHUSI U OIbITa JIeATebHOCTH, TIPUOOpPeTEHHOTO
IIpU M3yUeHUH BCero Kypca (HU3WKWA, a TakkKe /I TIOATOTOBKM K OCHOBHOMY
rOCyZAapCTBEHHOMY 3K3aMeHy TI0 ¢u3uKe [y 0O0yuaromuxcs, BbIOpABIIMX 3TOT
yueOHbII rIpemer.

[lpy wW3yyeHHWU JAHHOTO MOJYJISI PeaM3yHTCd M CHCTEMATU3UPYHOTCS BH/IBI
JesTe/IbHOCTH, Ha OCHOBE KOTOPBIX O0ecreurBaeTCsl [JOCTKEHHE ITPeJMETHBIX U
MeTarnpeAMeTHBIX TJIAHUPYEMbBIX pe3y/JbTaTOB 00yueHHsi, POPMHUPYETCs eCTeCTBEHHO-
Hay4Hasi TPaMOTHOCTh: OCBOEHHE HayUHbIX METO/[OB MCC/IeZIOBAHUS SIBJIEHUM MPUPO/IbI
U TeXHWKH, OBJIaIeHHe YMEeHUSIMU OOBICHATh (GU3NUYeCKUe SIBJIeHUs, TIPUMEHSS
MoJlyueHHble  3HAHWS, pellarb 3aZiaud, B TOM YWCIe KayeCTBeHHble U
9KCTIepUMeHTaTbHBIE.

[TpUHIMITHANIBHO /1eTe/IbHOCTHBIM XapaKTep J[IaHHOTO pasfiesia peanu3yeTcs 3a
CUéT TOTO, UYTO OOYUAOIHECs BBITIOHSIOT 3a/IaHUs, B KOTOPBIX UM TIPe/I/IaraeTcs:

Ha OCHOBe TI0JTyUYeHHBIX 3HaHWI Paclio3HaBaTh U HAyUHO OOBSCHATH (U3NUECKHEe
SIBJIEHUS] B OKPY>KatoIIleld TIpUpo/ie 1 TIOBCeJHEBHOM >KH3HU;

WCMO/Ib30BaTh HAayUHble METO/bl HMCC/Ae[0BaHUS (U3UUECKUX SIBJIEHUH, B TOM
qucsie /711 IPOBEPKH TUTIOTe3 U MOTyYeHUs TeOPeTHUEeCKUX BLIBO/IOB,;

OOBSICHSITh HayuHble OCHOBBI Haubosiee Ba)KHBIX [JOCTH)KEHHUM COBPEMEHHBIX
TEXHOJIOTHM, HalpyMep, TPAaKTUUYeCKOTO WCIOIb30BAHUS Pa3/IMUHBIX HCTOYHUKOB
SHEPTMM Ha OCHOBE 3aKOHa IIpeBpallleHHs] M COXPAHEHWS BCEX W3BECTHBIX BH/IOB
SHEPTHUH.

INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

W3yuyeHrve ¢GU3MKU Ha ypOBHE OCHOBHOTrO oOIero o6pa3oBaHWs HarpaB/ieHO
Ha J[IOCTW)KEeHHe JIMYHOCTHBIX, MeTarnpeAMeTHbIX U TpeJIMeTHhIX 00pa3oBaTe/bHbIX
pe3yJIbTaToB.

JINHHOCTHBIE PE3YJ/IbTATDI

B pe3ynbrare u3ydyeHus (PU3MKKA Ha yYpOBHE OCHOBHOTO 00iijero oOpa3oBaHUS
y obyuatorierocst 0yayT copMrpoBaHbI CeyIOIe TUUHOCTHbIE Pe3y/IbTaThl B
4yacTu:
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NaTPHOTUYECKOT0 BOCIIUTAHUSA:
MpOsiB/IeHWe MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUEO POCCHMCKOM
bu3nuecKol HayKu;
LIEHHOCTHO€e OTHOLIIeHHe K JOCTH)KEeHUSIM POCCUMCKUX YUEHBIX(PU3UKOB,;
rPa)k/laHCKOr0 M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY)XAeHHU 0OIeCTBeHHO-3HAUMMBbIX
M 9TUUeCKUX TMpo0OsieM, CBS3aHHBIX C TIPAKTUYECKUM TPUMeHeHUeM [OCTH)KeHUI
$r3UKY;
0CO3HaHUWe BaXXHOCTHW MOPA/IbHO3TUYeCKUX MPUHLIUIIOB B [IeATe/TbHOCTU YYEHOTO;
3CTeTUYECKOr0 BOCIIUTAHUSA:
BOCTIpUSITHE 3CTETUUECKUX KaueCcTB (U3UUeCKON HayKu: e& TapMOHUUYHOTO
MOCTPOEHUS1, CTPOTOCTU, TOYHOCTH, JTAKOHUYHOCTH;
[{eHHOCTH Hay4YHOr0 MO3HAHUA:
OCO3HaHUe LIEHHOCTH (PpU3UUeCKOW HayKy KakK MOIHOTO MHCTPYMeHTa MO3HaHUS

MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, Ba’)KHEHILIEW COCTABJIAIOLLEN KY/IbTYPHI;
pa3BUTHE HayUHOU JIF0003HATETBHOCTH, UHTEpeCa K UCC/Ie/0BaTeTbCKON AeATeNbHOCTH;
(hopMHpOBaHUs KY/IbTYPbI 30POBbsI X IMOIJMOHA/ILHOTO 0/1ar0mo/Tyumsi:

OCO3HaHWe IjeHHOCTH Oe3omacHoro obpa3a JKM3HM B  COBpEMEHHOM
TEXHOJIOTUUECKOM MHpe, BaXKHOCTH TpaBU/ 0€30TacHOTO TIOBe/leHHsI Ha TPAHCIIOPTe,
Ha Ioporax, C 3/IeKTPUUeCKHUM U TeTlJIOBbIM 000py/1I0BaHWEM B IOMAIITHUX YCIOBUSIX;

c(opMHUPOBAaHHOCTb HaBbIKa ped/ieKCHH, TIpU3HaHKe CBOEro IpaBa Ha OMIMOKY U
TaKOTr'0 JKe TIpaBa y [Ipyroro uejioBeKa;

TPYAOBOr0 BOCIUTAHMSA:

aKTMBHOE YyuaCThe B pelleHuM TMpaKTUYeCKUuX 3a7au (B paMKax CeMbH,
obOpa3oBaTe/lbHOM OpraHu3aljii, TOpo/ia, Kpasi) TEeXHOJIOTMUYeCKOM U COLUaJIbHOM
HaTpaB/IeHHOCTH, TPeOYIOIIMX B TOM YKC/Ie U (PU3NUeCKUX 3HaHUM;

VHTEepeC K MPAaKTUYeCKOMY U3yueHUI0 npodeccuid, CBSI3aHHBIX C (DU3MKOWU;
9KO/IOTUUECKOT0 BOCIIUTAHUS:

OpUeHTalUs Ha MpuMeHeHue (pU3NUecKUX 3HaHUM i pellleHus 3aZiau B 0bactu
OKpy)Karollled Cpefpl, IUIAHUPOBAaHUS IIOCTYIIKOB W OLIEHKM WX BO3MOXXHBIX
NIOC/IeICTBUN [/11 OKPY KaroLel cpefibl;

0CO3HaHHUe T7100a/bHOr0 XapaKTepa 3K0JI0rMuecKux mpobsiem U myTel X pellieHus;

ajlanTanyy K M3MeHAIUMCS YCIOBUAM COLUA/IBHON U IPUPO/JHOM CPeAbl:

NMoTpeOHOCTh BO B3aUMO/IeHICTBUMU TPY BBITIOJTHEHUU WCCeJOBaHUM U TPOEKTOB
(131ueCcKOU HarpaB/JIeHHOCTH, OTKPBITOCTb OMbITY U 3HaHUSIM JPYTHUX;

TMOBBILLIEHHE YPOBHS CBO€M KOMITETEHTHOCTH Uepe3 NMPaKTUYeCKYyH0 JesaTe/IbHOCTh;

noTpebHOCTH B ()OPMHPOBAHMM HOBBLIX 3HAaHWMW, B TOM uucie (HOpPMYyJIUpPOBATh

uzeu,
TIOHSATHSI, TUTIOTe3bI 0 PH3UUeCKUX 00beKTax U SBIEHUSX;

oco3HaHue [e(ULMTOB COOCTBEHHBIX 3HAHWN U KOMIIeTEHTHOCTel B 0bsactu

bY3UKY;
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TJIaHMPOBAHWE CBOEro pPa3BUTHUS B MpHOOpPeTeHWM HOBLIX (DM3WUECKHX 3HAHUM;

CTpeMJ/IeHUe aHa/M3UpOBaTh U BbISIB/ISITH B3aUMOCBSI3W MPUPO/bI, 0011jecTBa 1
9KOHOMMUKH, B TOM UKCJIe C UCTI0JIb30BaHUeM (H3UUeCKUX 3HaHUH;

OLIeHKa CBOUX JIEUCTBUM C YYETOM BJIMSHUS Ha OKPY>KalOLLYO0 Cpefly, BO3MOKHBIX
r7100aMbHBIX MOCTIe/ICTBUN.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B pe3ysibTaTe OCBOEHHS MPOrpaMMbl 110 (DU3MKe Ha YPOBHE OCHOBHOTO OOIIIero
obpa3zoBanuss y  oOyuarormerocsi  Oygyr  chopmMupoBaHBI — MeTarpeAMeTHbBIE
pe3y/ibTaThl, BK/IIOUAlOl[e TI03HaBaTe/bHbIe YHUBEpCajJbHble YyueOHbIe JeNCTBUS,
KOMMYHHKATHBHBIE YHHUBepCa/IbHbIE yueOHbIe JIeNCTBHS, peryJ/isiTUBHbIE
yHUBepcasbHble yueOHbIe 1eliCTBUSI.

Ilo3HaBaTe/IbHbIE YHHBEpPCA/IbHbIE yUeOHbIe AeiCTBHS
Ba3oBbie joruuyeckue JeiCcTBUA:

BBISIB/IATE M XapaKTePU30BaTh CYI[eCTBeHHbIe TIPHU3HAKW OOBEKTOB (SIBIEHUH);

yCTaHaB/IMBaTh CyLeCTBeHHbIM MPU3HAaK K/acCU(UKaLy, OCHOBaHUS
J71s1 000011[eHNs ¥ CPAaBHEHHST;

BbISIB/ISITh 3aKOHOMEDHOCTH W TPOTHMBOpPeuYMsi B paccMaTpuBaeMbIX (hakrax,
JIAHHBIX U HAaOJIIO/IeHUSIX, OTHOCALMXCS K PU3NUYECKUM SIBJIEHUSIM;

BBISIB/ISITh IPUYMHHOC/IE/ICTBEHHbIE CBS3M MPU M3yYeHUU (PU3NUeCKUX SIBJIEHUU U
MPOLIECCOB, Jie/IaTb BbIBOABLI C WCIIO/Jb30BaHWEM [JeAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aK/IF0UeHWH, BbIJBUraTh FUIIOTE3bl O B3aUMOCBA351X (PU3NUECKUX Be/TUUKH;

CaMOCTOSITE/ILHO BBIOMpaTh Crocob pelneHusi yueOHOU (usnueckoil 3amauu
(cpaBHeHHe HeCKONbKMX BapyUaHTOB pelleHus, BbIOOp Haubosee MOAXOAAIIEr0 C
YyU6TOM CaMOCTOSITe/IbHO Bbl/le/IeHHbIX KPUTEPUEB).

Bba3oBble ucciefpoBaTe/bCKHe AeNCTBUS:

WCTIO/Tb30BaTh  BOMPOCHl KaK HKCCAeI0BaTe/IbCKUM  WHCTPYMEHT TI03HaHUS;
MIPOBO/JIUThL TI0 CAMOCTOSITe/TbHO COCTABJI€HHOMY TIJIaHY OIIbIT, HEeCIO0KHbIN
bu3nueckuil  KCIiepuMeHT, HeOoJbIlloe  HCCefoBaHde (PU3MUECKOTO  SIBIEHUS;
OlLleHHWBaTh Ha TPUMEHWMOCTb U JOCTOBEPHOCTb WH(OpPMAI[UIO, TOTyYeHHYIO B
xoje
HCCieIOBaHUS WX SKCIIepUMEHTa;
camMoCTosTelbHO (OpMy/MpOBaTh 0000IlleHHsT W BBIBOABI 10 pe3y/bTaTaM
TIPOBeIEHHOT0 HabJ/TFO/IeHNs], OTIbITa, UCC/Ie/JOBAHNSI;
MIPOrHO3UPOBaTh BO3MOXKHOe [lajibHelllllee pa3BUTHEe (PU3MUECKUX T[IPOLIeCCOB,
a TakXKe BBIIBUraTh IIPEIIO/IOKEHHS 00 WX pa3BUTUM B HOBBIX YCIOBUSAX U
KOHTEeKCTaXx.
Pabora c uaopmanmeii:
MIPUMEHSITb ~ pa3/IMuHble MeTO/Ibl, MHCTPYMEHTbl W 3alpochl TIPU  TIOMCKe U
orbope uH(OpPMaIMK WM JJaHHBIX C YUETOM Tpe/I0’KeHHON yueOHOUW (u3nueckoi

3a/1aum;
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aHa/IM3UpOBaTh, CUCTEMATU3UPOBaTb W  UWHTEPHPETUPOBaTb  HWH(POPMaALUIO
pa3/IMYHbIX BUZOB U (JOPM Tpe/CTaBIeHHUS;

CaMOCTOSITe/TbHO BbIOKMpPATh ONTUMAIBHYIO (hOpMy TIpe/icTaBIeHUs WHhOpMALUU U
W/UTIOCTPUPOBaTh pelllaeMble 3aZlaud HeC/IOKHBIMA CXeMaMM, [JharpaMmaMu, WHOMU
rpauKoi U UX KOMOVHAIIASMU.

KoMMyHHKaTHBHbIE YHHBepPCAa/IbHbIE YueOHbIe AeHCTBUA:

B XoZie o0OCy)XeHUs yueOHOro MaTepuasa, pe3yabTaToB J/1ab0paTOpHBIX paboT
W TIPOEKTOB 3aJjaBaTh BOIIPOCHI TI0 CYIECTBY OOCY>KJaeMoi TeMbl U BBICKA3bIBATh
W7ied, HalleJleHHble Ha pellleHWe 3aflaud W TojjepskKaHue OsaroxkesaTelbHOCTH
oOITeHuS;

COTIOCTaBJIATh CBOW CYXK/J€HUSI C CYXK/IEHUSIMU [JPYIMX YYacTHUKOB [uasora,
oOHapy>XMBaTh pa3/nunie U CXOZCTBO TIO3UIHM;

BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX W MUCbMEHHBIX TEKCTaX;

nyOIMYHO TIpe/ICTaB/sATh pe3y/bTaThl BBIMIOJTHEHHOTO (U3WYeCcKoro OfbiTa
(3KCTIepuMeHTa, UCCIeIOBaHUs, TIPOEKTA).

MOHUMAThb M WCI0J/Ib30BaTh TIPeMMYyIlleCTBa KOMAaHAHOM W WHAWBU/ya/TbHOU
pabOoThI IpH pelIeHn KOHKPeTHOM (PU3nUecKoii TTpoOIeMbl;

MIPUHUMATh IIeJTH COBMECTHON [JesiTe/IbHOCTH, OPraHW30BbIBaTh JEHCTBUS I10 eé
JOCTV)KeHUIO: pacripefieisiTh POJiKM, 00CYXAaTh TIPOLeCChl U pe3y/bTaTbl COBMECTHOM
paboThl, 0000ITIaTh MHEHHST HECKOILKUX JTFOZIeH;

BBITIOJTHATE CBOIO YaCThb PabOTHI, JOCTUTasi KAUeCTBEHHOT'O pe3yJbTaTa 110 CBOeMY
HaTpaB/IeHUIO U KOOPAUHUPYSI CBOM JIeCTBUS C APYTUMH WieHaMH KOMaH/IbI;

OlleHMBaTh KaueCTBO CBOET0 BK/IaZila B OOMUM TIPOAYKT TI0 KPUTEPHSM,
CaMOCTOSITe/TbHO C(hOPMYIMPOBaHHBIM yUaCTHUKaMH B3aUMO/eNCTBUS.

Pery/isTHBHBIEe YHUBepPCa/IbHbIE y4eOHbIe [AeiCTBHA
Camoopranusanusa:

BLISIB/ISITH MPOO/EMbl B JKU3HEHHBIX U YyueOHbBIX CUTyalusx, TPeOyIoImX [A/si
pelieHus1 GU3NUECKUX 3HAHUM;

OPUEHTUPOBAThCS B Pa3/TMUHBIX MMOAXO0/aX TIPUHSTUS PellieHn (MHIUBUAYaIbHOE,
TIDUHSATUE PELLeHUs B TPYIINe, NPUHSITHE PelleHUH FPYMION);

CAMOCTOSITeJTbHO COCTABJ/ISATh aTOPUTM pellieHusT (GU3NUeCcKol 3aJjaud WM TlaHa
WCC/IeJOBAaHUSI C YUYETOM HMEIOIL[UXCS PEecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh Ipe/ijlaraeMble BApHaHThI PelleHHH;

JiesiaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CaMOKOHTPO/Ib, 3MOI[HOHA/TbHBIA HHTE/VIEKT:

7laBaTh a/IeKBaTHYIO OLIeHKY CUTYallUy U TpeJjiaraTh IJlaH eé u3MeHeHUs;

OOBSICHITh TIPUUYMHBI [JOCTKEHUS (HeJOCTVDKeHHsI) pe3y/bTaTOB JleATeTbHOCTH,
JlaBaTh OLIEHKY TIPHOOpPETEHHOMY OIIBITY;

BHOCUTh KODDEKTHMBBI B [esTeJIbHOCTh (B TOM UHC/e B XOJ BBITIOTHEHUS
bU3MUeCcKOro UCCAeI0BaHUS WIA TIPOEKTa) Ha OCHOBe HOBBIX O0OCTOSITENBCTB,

W3MEHHUBIITUXCS CUTYyaLUi, yCTaHOBIEHHBIX OIMMO0K, BO3HUKIIINX TPYAHOCTEM;
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OLIeHMBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM.

CTaBUTH Ccebsi Ha MeCTO JpPyroro uejoBeKa B XOJie Criopa WIH JAUCKYCCUHU
Ha Hay4YHYIO TeMy, IOHMMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTOro.

MpU3HaBaTh CBOE MPaBO Ha OLIMOKY TMpU pelleHUd (QU3MUeckux 3ajay Win
B YTBEP)K/IEHUSIX HAa Hay4Hble TEMbI U TaKOe ke TIPaBo Jpyroro.

INPEAMETHBIE PE3YJ/IBTATBI

K koHI1ly oOyueHusi B 9 Kijacce TipeJMeTHble pe3y/bTaTbl Ha 0a30BOM YpOBHe
JIO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTD y 0OYUAIOIIMXCST YMEHUH:

WCIOJIb30BaTh TIOHATHS: CHCTeMa OTCYéTa, MaTepuasibHas TOUKa, TPaeKTOpus,
OTHOCUTEJTbHOCTb MeXaHW4ecKoro ABWXeHuUs, Aedopmaiius (yrpyrasi, rjaacTuueckas),
TpeHHe, 1IeHTPOCTPeMHUTe/IbHOe YCKOpeHHe, HeBeCOMOCTh W TIeperpy3kH, LeHTp
TSDKeCTH, abCO/IFOTHO TBEpD0e Teso, LIeHTP TSDKeCTH TBEPAOTo Teja, paBHOBecHe,
MexXaHWuecKde KosiebaHWsi W BOJHBI, 3BYK, WH(GPa3ByK W  YIbTPa3BYK,
3/IeKTPOMarHUTHbIE BOJIHBI, IIKasa 3/IeKTPOMAarHUTHBIX BOJIH, CBeT, OJM30pPYKOCTh U
Ja/TbHO30PKOCTh, CTIEKTPbl HCIYCKaHWsS U TIOTJIoleHus, anbda, OeTa- U ramma-
W3/TyueHusi, U30TOMbI, siZiepHasi SHepreTHKa;

pa3nuuaTh siB/ieHUs1 (paBHOMEpPHOe U HepaBHOMepPHOe TMpsIMOJIMHeHOe /IBU)KeHHe,
PaBHOYCKOpPEHHOe TIPSIMOJTMHEeNHOe IBY)KeHHe, CBOOO[HOe TiaZieHre Tesl, pABHOMepHOe
JBIWDKEHMe TI0 OKDY)KHOCTH, B3aUMOJEWCTBHE TeJjl, peaKTUBHOE [IBW)KEHHe,
KosneOaTesibHOe [BM)KeHUe (3aTyxawlllde U BBIHY)KAeHHble KosiebaHMs), pe30HaHC,
BOJIHOBOE [IBIKeHWe, OTpa)keHHWe 3ByKa, TMpsIMOJIMHeNHOe pacrpoCTpaHeHue,
OTpa)KeHHe U TpeJIoM/IeHUe CBeTa, M0JIHOe BHYTPEHHee OTPa)KeHHe CBeTa, pa3/ioyKeHHe
Oeroro cBera B CIEKTP M CJO)KeHWe CIeKTpaJbHbIX I[BETOB, [AWUCIIEPCUSI CBETa,
ecTeCTBeHHasl paiIM0aKTHBHOCTh, BO3HUKHOBEHUE TMHEMUaToro CrieKTpa u3/yueHusi) o
OTMCAHUI0 UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JaHHOe
(ur3nUecKoe sIBIEHUE;

pacrio3HaBaTh MPOSIBJIeHHWe W3yUeHHbIX (U3UUeCKUX SIBJIeHHWN B OKpY’KarolleM
Mupe (B TOM uMciie (pu3nuecKue siBJIeHUS] B MIPUPO/ie: MPUIMBLI U OT/IUBBI, [IBUYKEHHE
riaHeT COJTHEUHOM CHUCTeMbl, peaKTUBHOE /IBU)KEHHE )KUBBIX OPraHM3MOB, BOCIIPUSITHE
3BYKOB >KMBOTHBIMH, 3eMJIETPsICeHHe, CeliCMUUeCKre BOJIHBI, LlyHaMM, 3XO, LiBeTa Tesl,
ONTUYeCKWe  sIBJieHWs B  TpUpojie, Ouosiorhyeckoe  IeMCTBUe  BUJUMOTO,
y/IbTPA(QHOIETOBOTO 1M PEHTTeHOBCKOTO W3/TyueHUH, eCTeCTBeHHbIM DPaJl0aKTHUBHBIN
¢oH, KOCMHYecKue Jyuyd, paJUOaKTHBHOE U3lyueHue TMPUPOJHBIX MHUHEpasoB,
JlefiCTBUe paZIMOaKTUBHBIX M3/IyUeHH Ha OpPraHW3M uejioBeKa), TPU 3TOM MepeBOAUTH
TIPAKTUUeCKYI0 3a/jlauy B yueOHYyIO, BbIIeNISITh CYIleCTBeHHble CBOWMCTBA (TIPHM3HAKK)
bur3nUecKux sIBJIeHU;

OTMHMCBhIBaTh M3yUeHHble CBOWCTBA Tel U (U3UUeCKUe SBJI€HHUS, HCII0/Ib3Yys
du3nueckre BeJIMUMHBI (Cpe/iHsIsI U MTHOBEHHasi CKOPOCTh Tejla MPU HepaBHOMEPHOM
IBWKEHUU, YCKODeHue, TepeMelilleHre, TMyTh, YIJIOBasi CKOPOCTb, CH/a TPEHHs, Chjia
YTIPYTOCTH, CUJIa TSDKeCTH, YCKOpPeHUe CBOOOHOTO TafieHus], BeC TeJia, UMITYJ/IbC Tesla,
UMITYJIbC CWJIbI, MeXaHuuecKasi paboTa M MOIIHOCTh, TOTeHLMa/bHasi SHeprusi Tena,
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MOAHATOr0 HaJ, TOBEPXHOCTBHIO 3eMJIM, TOTEeHI[Ma/IbHasi SHEPrusi C>KaTOW MPY’KUHBI,
KUHeTUUeCKasi SHeprus, MoHasi MexaHuJecKasi SHeprusi, epyuo/i M 4acToTa KoJjiebaHui,
J/IMHa BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBeTa, IIOKa3aTesb
TIpeJIOM/IeHUs1 Cpejibl), TIPM OMMCAHWUM TNPAaBWIbHO TPAKTOBaTh (DU3UUECKU CMBICI
WCTIO/Tb3YEMbBIX BeJIMUKH, 0003HAaUeHUs W eJUHUIbI (PU3UUeCKHX BeJTUUMH, HAaXOJUTh
(dbopMy/ibl, CBSI3BbIBAIOLME [aHHYH (DM3UUECKYHO BeIUUMHY C JDYTMMHU BeJIUUYMHAMU,
CTPOUTH TPaMKU M3yUeHHBIX 3aBUCUMOCTeN (pU3NUeCKUX BeJTMUMH;
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XapaKTepu30BaTh CBOWCTBa Tes, (U3UUeCKUe sIBJIeHHWsT W TIPOL[eCChI, WCIO/b3Ysi
3aKOH COXDaHeHUs] SHepruM, 3aKOH BCEMUPHOTO TITOTeHHs, TIPUHLUIT CYTepIio3vLiuu
CW/I, TIPUHLIMI OTHOCUTe/NbHOCTM ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
VMIMITYJ/IbCa, 3aKOHbI OTPa)KeHHUS Y MPe/IOM/IeHNUsI CBeTa, 3aKOHbI COXPaHeHUS 3apsiiOoBOrO
¥ MacCOBOTO 4YMCen TIpU SePHBbIX peaklusaX, I[pPA 3TOM /[jaBaTb CJOBECHYIO
(GhopMyTMPOBKY 3aKOHa M 3alyChIBaTh €r0 MaTeMaTUueCcKoe BbipaXkKeHUe;

00BSICHATH (hr3UUeCKHe TIPOLIeCChl U CBOMCTBA Tes, B TOM UHC/Ie U B KOHTEKCTe
CUTyalldd  MNPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISIBJIATb  TPUYMHHO
CJiIeICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHe U3 2—3 JIOTHUYeCKHX II1aroB C OTropoi Ha 2—3
W3yUYeHHbIX  CBOMCTBA  (PU3WUECKUX  sIBJIeHWH, (U3UUeCKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

peliaTh pacyéTHble 3a7aud (OMUparoluMecs Ha CUCTeMy U3 2—3 ypaBHeEHUM),
WCIIO/Ib3ysl 3aKOHbI M (OpMYy/ibl, CBsI3bIBatolijie (U3nMUecKre Be/IMUMHBbI: Ha OCHOBE
aHa/jM3a yCJIOBUs 3aZlaud 3alMChiBaTh KpaTKOe yCJIOBUE, BbISIB/ISATb HeOCTAIOLMe WU
M30bITOUHbIE ZlaHHbIe, BbIOWpaTh 3aKOHBI U (POpPMy/bl, HeOOXO[UMBIe AJIsi pellleHus,
MPOBOJUTh PpACUéTbl M OLIEHWBAaTh peaJMCTUYHOCTb TIOYyUeHHOTO 3HayeHHs
(bu3rnUecKol BeJIMUUHBI;

pacrio3HaBaTh TMPOO/eMbl, KOTOpble MOYXHO DeIlUTh TP TTOMOIIM (PU3NUYeCKUX
MEeTO/IOB,  HWCIO/Mb3ysl  ONMCAaHWE  MCC/IeOBaHWs,  BbIJENSTh  MPOBepsieMoe
Npe/royioykeHre, OLleHUBaTh TPAaBWIBHOCTh TOpPs/Ka TIPOBeJEeHHs UCCIe0BaHus,
Jle/1aTh BBIBO/IbI, UHTEPIIPETUPOBAThL pe3y/bTaThl HAOMIOAeHU 1 OTTLITOB;

TIPOBOAIUTL OIIBITHI TI0 HabroZieHNI0 (U3UUeCKUX SIBJIEHUM WA (PU3NUeCKUX
CBOMCTB Ten (M3yueHHWe BTOPOrO 3akOoHa HBbIOTOHa, 3aKOHAa COXpaHeHWs SHepruw,
3aBUCUMOCThL TIepuofia KosiebaHWM TPY>KUHHOTO MasiTHUKa OT MaccChl Trpy3a M
JKECTKOCTU TIPY>KMHBI M HE3aBUCUMOCTh OT aMIUIUTY/bl MaJbIX KosiebaHuM,
TIPSIMO/TMHEHOe pacTlipoCTpaHeHHe CBeTa, pa3/iokeHWe 0eloro cBeTa B CIIEKTP,
M3ydyeHWe CBOWCTB u300pakeHHsT B TIJIOCKOM 3epKajie U CBOWCTB W300pakeHHs
npegMeTa B cobuparolljeii MH3e, HaO/to/leHre CIUIOMIHBIX M JIMHeMuaThiX CMeKTPOB
W3/TyueHus1): CaMOCTOSITe/IbHO COOMpaTh yCTAaHOBKY W3 u30bITOuHOro Habopa
000py/I0BaHus, OMMCHIBATh X0/ OTbITa U €r0 Pe3y/bTaThl, (HOPMY/IUPOBATh BHIBOAbI;

TIPOBOAUTDL TIPU HEOOXOUMOCTH CepHUI0 TIPSIMBIX U3MepPeHHH, orpeienissi cpefiHee
3HaueHHWe Wu3MepsieMOl BenuuuHbl ((POKYCHOe pacCTosiHue CoOHparoIei JIMH3bI),
000CHOBBIBaTh BBIOOP criocoba n3MepeHus (M3MepUTeIbHOTO TIprbopa);

MPOBO/IUTh  HWCCAefl0BaHWE  3aBUCUMOCTel  (U3MUECKHUX  BeIMUYUH  C
WCI0/Ib30BaHWEeM TIPSIMbIX M3MepeHuid (3aBUCMMOCTb TIyTM OT BpeMeHW TIpU
DPAaBHOYCKOPEHHOM [JBI)KeHMM 0e3 HadaJbHOM CKOPOCTH, Tiepuoja KoJiebaHui
MaTeMaTH4eCcKOro MasiTHUKA OT JI/TMHbI HUTU, 3aBUCMMOCTH yT/la OTPa)KeHUsl CBeTa OT
yrja nafieHusi U yrja TMpeaoM/eHusi OT yrja TajJeHus): TJlaHUpOBaTh UCC/Ie0BaHue,
CaMOCTOSITeJTLHO COOMpaTh yCTAHOBKY, (DUKCUPOBATh pe3y/bTaTbl TIOJyUeHHOU
3aBUCUMOCTH (PU3MUEeCKUX BeJIMUMH B BUAe Tabiul U rpadukoB, Je/aTh BLIBOJBI TI0
pe3y/bTaTaM UCC/Ie/IOBaHUS;
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TIPOBOJIUTh KOCBEHHbIe M3MepeHus (hHM3UUecKUX BeJUUrH (CpefHsisi CKOPOCTh U yCKOPeHWe Tejla TIPU PaBHOYCKOPEHHOM
JBIDKEHUH, YCKOpeHHe CBOOOJHOTO MaJIeHHs], )KECTKOCTb MPY)KUHBI, KOIQMULIMEHT TPEHUSI CKO/Ib)KeHHsI, MeXaH1uecKas paborta
¥ MOIIHOCTh, UaCTOTa U IepPHO/] KojebaHWH MaTeMaTHUeCKOTO W TPYKUHHOIO MasTHWKOB, ONTHYeCKas CUa coOuparoieit
JIMH3BI, paZIMOaKTUBHLIM (DOH): MJIAHUPOBATh U3MEPEHHs, COOMpPATh SKCIIEPUMEHTAbHYI0 YCTAHOBKY W BBIITOHSATb W3MepEeHHUS,
cylefysi TIpeZiJIOKeHHONH MHCTPYKIWMH, BBIUMC/IATH 3HAUEHWE BEJUUMHBI U aHAIM3UPOBATh TOJyUeHHbIe Pe3y/bTaThl C YUETOM
3aJlaHHOM TIOTPEITHOCTH U3MepeHHU;

cobsroaTh TIpaBUIa TEXHUKK 0e301acHOCTH MpH paboTe ¢ 1abopaTopHBIM 060py10BaHUEM;

pa3muuaTh OCHOBHBIE TIPU3HAKU W3Y4YeHHBIX (U3NUeCKUX MOZeseli: MaTepuanbHas TOUKa, abCO/IFOTHO TBEpOe Teslo,
TOUEUHbIN UCTOUHUK CBETa, JIy4, TOHKas JIMH3a, TJlaHeTapHasi Mo/e/Tb aTOMa, HYK/IOHHAast MO/ie/Tb aTOMHOTO si/ipa;

XapaKTepU30BaTh TIPUHLIUIILI 1eHCTBUS 3yUeHHbIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM Ha UX OIMMCAHUS (B TOM
yHc/ie: CHWIOMETD, [JaTUMKH II0/I0KEHMs], pacCTOSIHHS W YCKOPeHHWs, pakeTa, 3XO0JIOT, OUYKH, IIepPUCKOII, (¢oToamnrmapar,
OTTHYECKHEe CBETOBOZBI, CIIEKTPOCKOI, [03UMeTp, KaMepa BHWIbCOHA), WCIO/MB3ysl 3HAHUS O CBOMCTBAX (DPHM3UUECKUX
ABJIEHWI Y He0OX0JuMble PU3nUecKre 3aKOHOMEPHOCTY;

WCTIO/Tb30BaTh CXe€Mbl M CXeMaTHYHble PHUCYHKH W3yUeHHBIX TEeXHWUUEeCKUX YCTPOWCTB, U3MepUTeNbHBIX TMPUOOPOB U
TEXHOJIOTMUECKHUX IIPOL[eCCOB TIPU PpeIlleHNH y4eOHOMpaKTUUeCKHUX 3afiau, ONTUYECKHWe CXeMbl i1 TTOCTPOEHUS
1300pa’kKeHW B TVIOCKOM 3epKasie U coOuparoliieil JIMH3e;

NPUBO/IUTL TIpPUMEPHI (HaXOAuTh HMH(OPMAI[MI0 O TIpUMepax) MPaKTHUECKOTO WCII0/Ib30BaHUS (U3UUECKUX 3HAHWM B
TIOBCe/IHEBHOM >KWU3HU /i1 oOecrieueHusi Ge30macHOCTH MpH oOparjeHWW C TMpUOOpaMM M TeXHWUUEeCKUMU YCTPOMCTBaMH,
COXpaHeHHs1 3ZI0POBbs ¥ COO/TI0IeHHs] HOPM 3KOJIOTMUeCKOT0 TTOBe/IeHUs B OKPYKarolLel cpejie;

OCYLIECTB/ISATh TTOUCK MH(OPMaLUK (HHU3UUECKOTO COZlep)KaHus B VIHTepHeTe, CaMOCTOSITe/IbHO (OPMY/IMPYsI TIOUCKOBBIT
3arpoC, HaxXOAWTh TIYTH ONpeJe/eHrs [JOCTOBEPHOCTH TIOIydeHHOM HWHGOpMAl[id Ha OCHOBe WMEIOIIUXCS 3HaHUW U
JIOTIO/THUTE/TbHBIX NICTOUHUKOB;

WCIIO/b30BaTh TPH BBHITIOJITHEHUW Y4eOHBIX 3aJaHUl HAyYHOTIOMYJ/ISIPHYIO JIUTEpPaTypy (U3MUecKoro cojepykKaHus,
CTIpaBOYHbIE MaTepuasbl, pPecypchl ceTH VIHTepHeT, B/aZieTb NpUEMaMM KOHCIIEKTHPOBAaHUS TeKCTa, IpeoOpa3oBaHus
vHbOpMalMY U3 OIHOM 3HAKOBOM CHCTEMBI B [IPYTYIO;

co3/laBaTh COOCTBEHHbIE TMHMCbMEHHBbIE W YCTHbIe COOOINEeHHsS Ha OCHOBe WH(OPMAIMK W3 HECKONIbKHUX HCTOUHHUKOB
(bU3UYeCKOTo Co/lep)KaHMsl, IyO/JTUMUHO TIPe/CTaB/ISITh Pe3y/IbTaThl IPOEKTHOW MW UCC/Ie0BaTe/bCKON [1eITe/TbHOCTH, TIPU 3TOM
IPaMOTHO HCII0/Ib30BaTh W3yuUeHHBIA TMOHATHUMHBIN armapar u3yudaeMoro paszena (U3UKU W COMPOBOKIATh BBLICTYIUIEHHE



ripe3eHTalel C y96TOM 0COOEHHOCTEH ayIUTOPUM CBEPCTHUKOB.
KAJTEHAAPHO-TEMATNYECKOE INTAHUPOBAHUE

9 KJIACC
No HaumeHoBaHue Komuuectso | IIporpammHoe cofiep>kanve | OCHOBHbBIE BUJBI [esITeIbHOCTA 00YyUaroImuxcst
n/m pasziesioB U TeM 4acosB

yueOHOTO TIpeiMeTa

Paznen 1. 3aK0oHBI ABH)KeHHUSA U B3aUMO/IelICTBHA TeJl




1.1

MexaHHuecKoe
JIBIDKEHHE U
CII0COOBLI ero
OITUCAHUSA

MexaHuuyeckoe JBUKeHUe.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTETBHOCTD
MeXaHUYeCKOTO JABKEHUS.
PaBHOMepHOe

HpHMO]’IHHEﬁHO@ ABVDKEHHe.

HepaBHoMepHOe

HpHMO]’IHHEﬁHOE ABVDKEHHE.

CpenHsisi U MTHOBeHHast
CKOpOCTH Tejia Ipu

HEpABHOMEPDHOM [OBWKEHUU.

YckopeHue.
PaBHOyCKOpeHHOe

HPHMOHI/IHEI\/’IHOE ABHOKEHHE.

CBobogHoe majieHue.
OneiTe! I'anues.
PaBHOMepHOe BUKeHUe
10 OKPY’KHOCTH.
Ilepuopn 1 yacrora
obpaiijeHust. JInHeliHas U
yIJI0Basi CKOPOCTH.

AnHanm3 1 00cyK/ieHre Pa3TuYHBIX IPUMEPOB
MeXaHUYeCKOTO [IBVKEHHUS.

Ob6cy>x/ieHre TpaHuL] MPUMEHUMOCTH MO/Ie/H
«MaTepuasbHasi TOUKa».

OnucaHre MeXaHUUeCKOTO IBU)KeHUsI
pa3IMUHBIMU criocobamu (ypaBHeHHe, TabuIia,
rpauk).

AHanu3 )KU3HEHHBIX CUTYaLUH, B KOTOPBIX
TIPOSIBJISIETCST OTHOCUTETBHOCTh ME@XaHUUEeCKOTO
JBYDKEHMS.

HabmrojeHre MexaHH4ecKoro JBIKEHHS Tejla
OTHOCHTEJ/ILHO Pa3HbIX TeJT OTCUETA.
CpaBHeHUe TyTel U TPaeKTOPUM [IBXKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCUTETbHO pa3HbIX
TeJI OTCUETA.

Amnanu3 tekcta ["asusiesi 06 OTHOCUTETBHOCTH
NBYDKEHUsI; BBITIOJIHEHWE 3aIaHUM T10 TeKCTY
(cMBIC/IOBOE UTEHUE).

OnpefeneHre cpefHeil CKOPOCTH CKOJIb)KEHUsI
Opycka WM JBIDKEHHS Ilapyuka 0 HaK/IOHHOMN
TIJIOCKOCTH.

AnHanu3 u o0cyKeHre crioco0oB




LleHTpOCTpEmMUTe/IBHOE
yCKOpeHue.

NIPUOIPKEHHOTO OTTpe/le/IeH s

MTIHOBEHHOW CKOPOCTH.

OmnpeziesieHye CKOPOCTA PABHOMEPHOIO
JBIDKeHus (11apyKa B XKUAKOCTU, MOZE/A
3JIEKTPUYECKOTO aBTOMOOW/IS U T. I1.).
OrnipefienieHue My TH, IPOW/IEHHOTO 3@ JJaHHbIN
MIPOMEXXYTOK BpeMeHU, U CKOPOCTHU TeJla

1o rpauky 3aBUCUMOCTH MyTH
PaBHOMEPHOT'O JBM)XEHUsI OT BpEMEeHHU.
O6cy>xaeHre BO3MOXXHBIX TIPUHLUIIOB
JeCcTBYSI IPUOOPOB, U3MEPSIOLINX

CKOpOCTH (CITHUIOMETPOB).

BbruricsieHre myTu U CKOPOCTH NpU
PaBHOYCKOPEHHOM TPSIMOJIMHEHOM [IBH)KEHUU
Tesa.

OnpefeneHre TIPONZEHHOTO TTYTH U YCKOPEeHUS
JBYDKeHUs Tejia 1o rpadyKy 3aBUCHUMOCTU
CKOPOCTU PaBHOYCKOPEHHOT'O
NIPSIMOJIMHEMHOT' O IBVD)KEHHSI Tesla OT BpeMeHH.
IIposepka 2unomes3bl: ecau

npu pasHOyCKOPEeHHOM O8UXMCEHUU

6e3 Haua/sbHOU CKOpOCMU NymMuU OMHOCAMCS
KAK psi0 HEUEMHbIX yuces, mo
coomeemcmayioujue NpoMe*Cymku 8pemeHuU
OOUHAKOBbl.




OmnpesiesieHyie yCKOpeHUs TeJla

TP PaBHOYCKOPEHHOM [IBW>KEHUU

T10 HAKJIOHHOM TIJTOCKOCTH.

N3mepeHue neproa v 4aCTOTHI

oOpailjeHust TeJsia TI0 OKPY>KHOCTH.
OrnpepiesieHre CKOPOCTH

PaBHOMEPHOTI'O /IBW>KEHUsI TeJia 1o
OKPY>KHOCTH.

Peruienne 3azjau Ha onpeiesieHue
KWHEMaTHUYeCKUX XapaKTepUCTUK
MeXaHWUeCKOTO JBW)KEHUS Pa3/TMYHbIX BUZIOB.
Pacrio3HaBaHue U TTPUO/IHKEHHOE OTTHCaHHUe
Pa3/IMYHBIX BUJOB MEXaHUUECKOT O JBWKEHUS
B MPUPOJIe U TEXHUKeE (Ha MprUMepax
cBOOO/IHO Ta/AIOIUX TeJ, ABKEHUS
JKUBOTHBIX,

HebeCHBIX TeJl, TPAHCIIOPTHBIX CPeACTB U [Ip.)
dopma koHmposs: GU3NYeCKU AUKTAHT 10
dbopmynam. PeltieHue 3aziau, 3aroHeHUe
TabJIULIBI TIO BU/IaM JIBVDKEHHUSI.




1.2

B3aumonetictBue Ten
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[TepBbiii 3aKOH
HbtoToHa. BTopoii 3akKoH
HetoTtoHa. Tpetuii 3aK0H
HprotoHa. [TpuHIUn
CyTepIio3vLId CHJI.

Cwuna yrnpyroctu. 3akoH
I'yka. Cusia TpeHust: cuia
TPEeHUsI CKOJIb)KEeHHs], CH/la
TPEeHUS [0KOs, IpyTrre BU/bI
TPEHUSI.

Cwuia TsKeCTH Y 3aKOH
BCEMUPHOTO TATOTEHUSI.

Y ckopeHre cBOOOJHOTO
nazieHusi. JIBrokeHue rjiaHeT
BOKpyr CosHua. IlepBas
KOCMHYeCKast CKOPOCTb.
HeBecomMocTh 1 neperpysku.
PaBHOBecHe MaTeprabHOU
TOuKu. AGCOMIOTHO TBEPOE
Tesn0. PaBHOBecue TBEPAOTro
Tesa C 3aKperyieHHOW OChbIO
BpallieHus. MOMeHT CUJIbL.
LleHTp TSXKECTU

HabsroieHue v 06Cyx/ieHre OITbITOB

C IBW)KEHUEM TeJia TIPU YMeHbILeHUU BIUSHUS
APYTUX TeJl, NPeNsSTCTBYIOIIUX JBUKEHHIO.
Amnanus tekcra ['anvsies ¢ onmcanvuem
MBIC/IEHHOTO 3KCTIePUMEHTA,
000CHOBBIBAIOIIETO 3aKOH UHEPIINY;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY
(cMBIC/IOBOE UTEHUE).

Ob6cyxaeHue BO3MO>KHOCTH
BBIMIO/THEHUS ~ 3aKOHAa  WHEpLUU B
Pa3/IMYHBbIX CUCTEMAax OTCYETa.

Habmozenue u o0CyxjeHre MeXaHUUeCKHUX
SIBJIEHUH, TIPOUCXO/AIHUX B CUCTEME OTCYETA
«Tenexxka» npu eé paBHOMepPHOM

Y YCKOPEHHOM [IBV)KEHUU

OTHOCHUTEJIbHO KabrHeTa (hU3UKHU.

[lelicTBYS C BEKTOpPaMU CHJI: BbITIOJIHEHHE
3a/laHUM T10 CJIOXKEHUIO ¥ BBIYUTAHUIO
BEKTOPOB.

HabsroieHre w/uiv npoBe/ieHe OMbITOB,
J€MOHCTPUPYIOLIUX 3aBUCHUMOCTb YCKOPEHUS
Tesia OT MPUJIOXKEHHOM K HeMY CHUJIbl YU MacCChl
Tena.




AHanmu3 1 00bsSICHEeHUE SIBJIEHUH

C MCI10J/Ib30BaHMEM BTOPOTO 3aKOHa
HeroToHa. PelnieHue 3aau ¢ UCMO/Ib30BaHUEM
BTOpOro 3aKOHa Hbl0TOHa 1 npaBu/ia
C/I0KeHUS CHJI.

OrnpepiesieHre )XECTKOCTU MPY>KUHBI.
AHanu3 cuTyaluu, B KOTOPbIX
HabJ/TI0/jat0TCst yrnpyrye Aedopmaruu, U uxX
00bsICHeHHEe

C UCI0/Ib30BaHueM 3akoHa ['yka.

PernieHue 3a7au C UCI0/Ib30BaHUEM
3akoHa ['yka.

NccnepoBanne 3aBUCUMOCTU CUJTbI TPEHUS
CKOJIb)KeHUSI OT CUJIbl HOPMa/IbHOTO
naBneHusi. O6cykaeHre pe3y/IbTaToB
HCCie/JOBaHUs.

Omnpepenenve Ko3hduipeHTa

TPEeHUsI CKOJIbKeHUSI.

N3mepeHue cusibl TpeHUS MOKO4. PellieHue
3a/lau C UCI0JIb30BaHKWeM (POPMY/JIbI [1JIs
CHWJIbI TPEHUSI CKOJIb)KEHUSI.

AHanus IBU)KeHHs TeJl TOJIbKO 0/
JIeCTBHEM CUJIbI TSDKEeCTU — CBOOOIHOTO
rajieHusl.

OOBsiCHeHHe He3aBHCUMOCTH

yCKOpeHusi CBOOOIHOTO Ta/ieHusT OT
Macchbl Tena.

O1eHKa BeJTMYMHbI CUJIbI




TSATOTEHUs], JleliCTBYo11ei

MeXXIy ABYyMs Teramu (J17st

pasHbIX Macc). AHau3

NBIDKeHHUs1 HeOeCHBIX TeJ Mo/,
JefCTBUEM CUJTbI TATOTEHUST

(c ucrosib30BaHKEM JIOTIOJTHATETbHBIX
VCTOYHHUKOB UH(pOpMaLvn). Perenue
3a/lau C UCMOJ/Ib30BaHUEM 3aKOHa
BCEMUPHOTO TSATOTEHUS U (POPMYJIbI

JJ1s1 pacuéTa CUIIbI TSDKECTH.

AHanu3 opurrHaaIbLHOrO

TeKCTa,

OTMUCHIBAIOIIIErO MPOSIB/IeHHUs 3aKOHA
BCEMUPHOTO TSATOTEHUSI; BbIMIOJTHEHWEe
3a/laHUM TI0 TEKCTY (CMBIC/IOBOE UTEHHUE).
HabmtopeHre v 06CyskjeHre OIbITOB

10 U3MEHEHHIO Beca TeJia Ipu
YCKOPEHHOM /IBM>KEHUU.

AHanu3 ycioBUM BOSHUKHOBEHUS
HEBECOMOCTH U MeperpysKu.

Perenue 3a/1au Ha oripeziesieHHe Beca Tejia
B Pa3/IMUHBIX YCAOBUSX. AHA/IN3

CWJI, IeMCTBYIOIIUX Ha Teso,
TOKOSIIIIeecst Ha Orope.

OrnpeziesieHye LJeHTPA TSYKECTH Pa3/TMUHbIX TeJl.
dopma KOHmMpo/A: pelleHue 3a7ad,
bur3uUecKkuil IUKTaHT, TeCT, yCTHBIN
OIpPOC, YCTHBIM 3a4eT 0 3aKOHaAM




HrroToHa.




AHanu3 cus, JerCTBYIOLINX Ha

TeJs10, TMIOKOSIIleecs: Ha OIope.

OrnipefienieHye LeHTpa TS)KECTU Pa3/IMYHbIX TeJl.
dopma KoHmpos: pelieHue 3ajad, pU3nyecKun
JIUKTaHT, TECT, YCTHBIN OIPOC, YCTHBIX 3a4eT I10
3aKkoHaM HbroToHa.

1.3.

3aKOHbI COXpaHeHust

Nmnynec Tena. IsmMeHeHue
uMITy/ibca. IMnyJsibC CUBL.
3aKOH COXpaHeHus
yMnysbca. PeaktuBHoe
[IBIDKEeHUe.

MexaHuueckasi paboTa u
MOII[HOCTb. Pabora cun
TSDKeCTU, YIIPYTOCTH,
TpeHus. CBs3b SHepruu u
pabotel. I[ToTeHI[MaMBHAS
SHeprus Tena, MOAHSATOro
Ha/| TIOBEPXHOCTBIO 3eMJIN.
[ToTreHuManbHag sHeprus
CKaTOM TIPY’KHHBI.
KuvHeTnueckas sHeprus.
TeopeMa 0 KHUHETUUYECKOU
SHepruuv. 3aKOH COXpaHeHUst
MeXaHW4eCKOU SHepruu

HabstoieHue v 06CyxieHre OIbITOB,
J€EMOHCTPUPYIOLIUX Tepeiauy

VIMITYJIbCa

TIpY B3aMMO/IeHICTBUM TeJl, 3aKOH COXPaHEeHUs
MMITyJIbCa NpY abCOMIOTHO YIIPYTOM U
HeyNpyroM B3auMOZeNCTBUU Tel.

AHanu3 cuTyalyi B OKPY’Karolen KU3Hu

C UCMO0JIb30BaHUEM 3aKOHa COXpaHEeHUs
VMITY/TbCA.

PacriosHaBaHue siBneHus

PEeaKTHUBHOT'O JBIKEHUs B TIPUPO/ie U
TeXHUKe.

[IprMeHeHMe 3aKOHA COXPaHEeHUsI UMITYJIbCa
J71s1 pacuéTa pe3y/ibTaTOB B3aUMO/IeCTBUS TeJl
(Ha mpuMepax Heynpyroro B3auMo/elCTBUS,
yIPYTroro LeHTPaJbHOr0 B3aUMO/IeUCTBHS
JBYX OJJMHAKOBBIX T€JI, OJJHO U3 KOTOPBIX
HeTIO/IBU)KHO).

Perenue 3a/1au ¢ UCMO/Ib30BaHUEM

3aKOHA COXpaHeHUs] UMITYJIbCa.
OnpegeneHue paboThI CHJTBI
yIIPpYyrOCTA TIpU MOAbEME TIpy3a C




WCIIOMb30BaHUEM  HETIOJBI)KHOTO U
nojBwKHOrO  6r0koB.  V3mepeHue
MOII[HOCTH.

Vi3mMepeHue MOTeHIMaTbHOM SHEPTUH YIIPYTO
J1ecOpMHUPOBAHHOM MPY>KUHBI.




V3mMepeHre KUHEeTUUECKOU SHEPTUU TeJia

T0 IJIMHE TOPMO3HOT 0 Iy TH.
OKCrepyMeHTa/IbHOe CPaBHEHUE U3MEeHEeHHs
MOTEeHL[Ma/IbHOU U KUHEeTUUEeCKOW SHepruu Tesa
TIpU ABWKEHUU M0 HAK/IOHHOM MJI0CKOCTH.
JKcrepyuMeHTa/lbHasi TIpoBepKa

3aKOHAa COXpaHeHUs MeXaHUueCKOn

9HEepruu TPy CBOOOHOM I1a/IeHHUHU.
[IpumeHeHVe 3aKOHa COXpaHeHUs
MeXaHUYeCKOW SHepruu JJisi pacuyéTta
MOTEeHL[MA/IbHOU U KUHETUUEeCKOW SHEPrui TeJa.
Perienue 3a/1au ¢ UCMOJIb30BaHUEM 3aKOHA
COXpaHeHUsT MeXaHUUeCKOU SHEPTUU.

dopma kKoHmposa: poBepoyHast paboTa o
peLLeHNIO 3a7ja4, YCTHBIA OMpOC, AOKIaf,
BBITIOJIHEHHE TIPAKTUYeCKON pabOoThl.

Wtoro 1o pasgeny
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Pa3pen 2. Mexannueckue Ko/1ie0aHus U BOJIHBL. 3BYK

2.1

Mexanuueckue
KOJie0aHus

6

KonebarensHoe IBMKEHHE.
OCHOBHBIe XapaKTepUCTUKU
KosebaHuit: epro/,
YyacToTa, aMIlIUTY/Ia.
MaremaTtuueckuui 1
TIPY>KUHHBINA MasiTHUKH.
[IpeBpaiiieHve sHepruu
TP KoJsie0aTeTbHOM
NBYDKEHHH.

3aryxatoliie KoyebaHus.

Habmonenue konebanuii 1o gelicTBUEM CHJT
TSDKECTU U YTIPYTOCTH U 00Hapy>KeHHe
1o/10O6HBIX KoiebaHuUit B OKpPY»Karoll[eM MUPE.
Amnanu3 KonebaHuii Tpy3a Ha HUTH U

Ha rpyxuHe. OripesiesieHue

YaCTOThI

Koie0aHWI MaTeMaTHyecKoro u

NIPY>KUHHOT'O MasiTHUKOB.

Habmonenue u ob6bsicHeHNe

SIBJIEHUS] pe30HaHCa.




BbIHYKZIeHHbIe KoJle0aHMs.
Pe3onanc

WccnenoBaHue 3aBUCMMOCTH Tlepro/ia
Kosie0aHM MOZIBEIIIEHHOTO K HUTH I'Py3a OT
JMHBI HUTH. [TpoBepKa He3aBUCMMOCTH
Tepro/ia KojaebaHui rpy3a, MoBeIeHHOT0 K
JIeHTe, OT Macchl rpy3a. Habsrogenve u
o0cCy>k/ileHre OTbITOB, IEMOHCTPUPYIOITUX
3aBHMCHUMOCTD Mepuo/ia

KosiebaHU MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U )XECTKOCTU MPY>KUHBI.

[TprimeHeHUe MaTeMaTU4ecKoro u
TIPY>KUHHOTO MAasiTHUKOB B KauecTBe MoOJeseu
JJIsT  OTIMCAHUSI KoyiebaHWW B OKPY>KaroIieM
Mupe.

Pernienue 3aziau, CBsI3aHHBIX C BHIUMC/IEHUEM
WIn OLIeHKOM1 YaCTOThI (nepuoga)
KO1e0aHMH

H3mepeHue yckopeHusi c60600H020

naoeHus.




dopma KoHMpos: pellieHre 3a/jay, BbIIOJIHEHUE
MPOeKTHOU paboThl. JJoK/az. Y CTHBIM OIpOC.

2.2

MexaHnueckue
BOJIHBL. 3BYK

MexaHuueckue BOJIHBI.
CBoKCTBa MeXaHUYeCKHX
BOJIH. [Ipozio/ibHEIE U
TiorepeuHble BOIHBI. [IiHa
BOJIHBI U CKOPOCTH eé
pacripoCTpaHeHus.
MexaHnuecKre BOJIHbI

B TBEp/IOM TeJie,
ceriCMUUeCcKre BOJTHBI.
3BYK. ' DOMKOCTH 3ByKa U
BbICOTa TOHA. OTpakeHue
3ByKa. H(ppa3Byk u
y/bTPa3BYK.

OOHapy>XeHHe ¥ aHa/IU3 BOJTHOBBIX
SIBJIEHUI B OKPY>KaOIT[eM MHPe.
Habnrozenue pacrpocTpaHeHus
TTPO/IO/IbHBIX M TTOTIePEUHBIX BOJIH (Ha
MOJieNin) U

oOHapy>keHHe aHaJIOTMUHBIX BUZIOB

BOJIH B TIpUpoO/ie (3BYK, BOJIHBI Ha BOJiE).
BbruricsieHHe JI7TIMHBI BOJIHBI I CKOPOCTH
pacIpoCcTpaHeHHsI 3BYKOBBIX BOJIH.
OKCIlepUMeHTa/IbHOe OTIpe/ie/ieHre TPaHMUI]
YaCTOThI C/TBIIIMMBIX 3BYKOBBIX
KoJie0aHuM.

HabJtro/1eHue 3aBHCUMOCTH BBICOTHI 3ByKa
OT YaCTOTHI (B TOM YUCIIE, C
HCTI0/Tb30BaHHEM MY 3bIKaTbHBIX
VMHCTPYMEHTOB).

HabmoneHne u o0bsICHeHMe BIeHUs

dKYCTHUY€eCKOI'O pe30HdHCd.




AHanM3 opurrHaIBLHOTO TEKCTa,
MOCBSILLEHHOTO MCIOJIb30BAaHUIO 3BYKa (WU
yJIbTpa3ByKa)

B TeXHUKe (3XO0/0Kalusl, YJIbTPa3ByK

B Me/IUI[[HE U /Ip.); BbITIOJIHEHHEe

3a/IaHUM TI0 TEKCTY (CMBIC/IOBOE UTEHUE).
dopma KOHMpo/s: YCTHBIN OIPOC,

paboTa c TeKCTOM, [TOK/Iaf,.

Wtoro no pasgeny
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Pa3pesn 3. D/1ieKTpoMarHuTHoOe 1oJie ¥ 3/IeKTPOMarHMTHbIE BOJIHbI

3.1

OJIeKTPOMarHuTHOe
rosie.

10

MarnutHoe 1ioJie. JIMHUU
MAarHUTHOTI'O MOJIS.
HarmpaBnenue Toka u
HaripaBJieHUe JIMHUM ero
MarHuTHoro noJist. [lpaBuna
neBoit pyku. OGHapyXKeHMe
MarHuTHoro noJjist. Uuaykous
MarHMTHOTO MOJISL.
MarHuTHbIM TIOTOK. fIBIeHHe
571eKTPOMarHUTHOU

VH KUMKW, OTKPBITUS
Marikna ®apages. [IpaBuna
JleHija. fIBnenue
caMouHAyKUmu. [Tonyuenuve u
riepeziaua rnepeMeHHOI0 TOKa
3JIeKTPUYECKOr0 TOKaA.
TpaHcdhopmaTopsi.

YMeTb hopmyMpoBaTh MpaBUIO NMPaBOM PYKU
JI7IsI COJIEHOM/1a, TIpaBU/IO0 OypaBUMKa, IPaBUJIO
JleH1a;
OrnipefiensiTh HarpaBJ/ieHUe 3JIEKTPUYECKOTr0 TOKa
B MMPOBO/IHMKAX U HarlpaB/eHue JTUHUU
MarHyWTHOTO MOJIsT; HalpaB/IeHWe CUJIBI,
JIeCTBYIOIIeM Ha 3/1eKTpUUeCKui 3apsij,
JBDKYIIUICS B MarHUTHOM T10J1€,
3HaK 3apsi/ia U HallpaB/ieHHe [IBKeHUSI
YaCTULIbI;

3anuchIBaTh POPMY/Ty B3aMMOCBSI3U MOZYJISI
BEKTOpa MarHUTHOW UHYKLIMA MarHUTHOTO
roJisi ¢ MoAyJieM cuibl F, nelicTByrOIer Ha
TPOBOJIHUK [IJTMHOM |, pacrosioykeHHbIH
TMeprieHINKYJIsIpHO
JIMHUSIM MarHUTHOW UHAYKLIMM, U CAJIOW TOKa |
B POBO/JHUKE;
OnuchiBaTh 3aBUCMMOCTb MarHUTHOTO TIOTOKA

OT MHAYKIMKY MdHUTHOI'O I10JI4,




MPOHU3bIBAIOLLEr0 UIOLa/lb KOHTYPA, U OT €ro
OpHEHTALMY T10 OTHOLLIEHUIO K JIMHUSIM
MarHMTHOW UHAYKLWU; Pa3/IAuus

MeJKy BUXPEBbIM 3/IEKTPUUECKUM U
371eKTPOCTAaTUYECKUM TI0JISIMU;

[TpuMeHATH TTpaBWIO OypaBurKa, TIPaBUIIO
JIeBOM pYKH; MpaBusio JleHla U MpaBWIo TpaBou
PYKM [IJIs1 OTIpe/ie/ieH!s] HallpaB/IeHUst
WMH/YKIIMOHHOTO TOKa;

Paccka3biBaTh 00 yCTPOMCTBE Y TIPUHLIUTIE
[leHiCTBHS reHepaTopa MepeMeHHOro TOKa; O
Ha3HaueHWH, YCTPOMCTBE Y MPUHLIWITE 1eMCTBUS
TpaHchopMaropa. v ero Np¥MMeHeHUH; O
TPUHLIUMAX PaJJUOCBSI3U U TeJIeBUEHUS;
Ha3bIBaTh CIIOCOOBI YMEHbBIIIeHUs TTI0TepPh
3/IeKTPO3HEPTyH TIpU Tiepejiaue ee Ha Oosbliivie
PacCTOSIHUS, pa3/InyHble Jrara3oHbl
3JIeKTPOMAarHUTHBIX BOJTH, YC/IOBHUSI 00pa30oBaHMUs
CTJIOLLIHBIX U JIMHENYaThIX CIIEKTPOB
HCITyCKaHUSsl;

dopma KoHmpo/s: TIpoBepoyHasi pabora 1o
rpUMeHeHuIo rpaBua JleHlia u rpaBu/a JleBou
PyKU. BrInosiHeHye 10K/1asa. Y CTHBIe OIPOCHI.
TectupoBanue. Pemenne 3aganuii OI'D.

3.2

OJIeKTPOMarHuTHe
BOJIHBI

OneKTPOMarHuTHOe ToJIe.
OneKTpOMarHuTHbIe BOJIHBI.
CBolicTBa
3/IEKTPOMarHUTHBIX BOJTH.
[ITkama 3/1eKTPOMarHATHBIX
BOJIH. M crionbp30BaHue

[TocTpoeHue paccyxaeHui,
0060CHOBBIBAIOIIMX B3aUMOCBSI3b
3JIEKTPUYECKOr'0 U MAarHUTHOT O TI0JIEN.
OKCIepuMeHTa/lbHOe U3y4yeHue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJHH (B
TOM UHMCJIe C TIOMOL[bI0 MOOU/IBHOTO




3JIEKTPOMarHMTHBIX BOJTH TeneoHa).

JJ1s1 COTOBOM CBSI3U. AHanu3 peHTreHOBCKUX

O/IeKTPOMAarHuTHasi Ipupo/ia | CHUMKOB Ue/ioBeueCcKoro

cBeta. CKOpPOCTBb CBeTa. OopraHu3Mma.

BosnHoBBIe cBoOMCTBa CcBeTa. | AHAIM3 TEKCTOB, OMMCHIBAIOIIUX ITPOSBIEHUS
Pasnoxenue 6esoro ceera 3JIEKTPOMArHUTHOI'O U3/Iy4YeHUsI B IIpUPO/Je:

B criekTp. OnbiTel HBIOTOHA. | )xuBble opraHusMel, U3ayueHUs HebeCHBIX
CroskeHure CrieKTpaIbHBIX Tes (CMBICJIOBOE UTEHHE).

LjBeTOB. /lucriepcus CBeTa PacriosHaBaHue ¥ aHaInu3 Pas3/IMuHbIX

TIPUMEHEHHUH 3IeKTPOMarHUTHBIX

BOJTH B TEXHUKE.

Vi3ydyeHue BOTHOBBIX CBOMCTB CBeTa.
Pertienue 3a/1au C UCMoJib30BaHUEM (POpMYIT
JIsT CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH,
JUTUHBI

BOJTHBI M YacTOTHI cBeTa. Habmozpenue
pa3/okeHust 6esoro cBeTa B CIIEKTP.
Hab6monenne u o0bsCHEHHE OIbITOB

T0 MoTyueHut0 6eoro cBeTa npu
CJIOKeHUU CBeTa Pa3HbIX 1IBETOB.
[TpoBegeHMe 1 00BICHEHHE OIBITOB

TI0 BOCIIPUSATHIO IIBETA MPEeIMEeTOB IIPU UX
HaO/IIoIeHNH uepes 1BeToBble (MHU/TbTPhI
(LyBeTHBIE OUKH)

dopma KoHmMpo/A: pellieHne 3a/1ay, YCTHBIN
onpoc, OI'D 3amanusy, paboTa C TeKCTaMH.

Wtoro no pasgeny 16

Pa3pen 4. KBaHTOBBIE IB/IEHUS




4.1

Ncnyckanuve u
TIOIJIOLLIeHe CBeTa
aTOMOM

Omneitel Pe3epdoppa u

IJIaHETAPHAA MO eJ/Ib dTOMd.

Mogens atoma bopa.
Ncnyckadue U norsioieHue
cBeTa aToMOM. KBaHTHI.
JIvHeluaTble CrieKTpPbI

O6cy>xaenue 1ienu omnbiToB Pe3epdopaa

T0 MCC/Ie/IOBaHUIO0 aTOMOB,

BBIIBIDKEHUE

TUNOTE3 O BO3MOXKHBIX pe3y/ibTaTax OIMbITOB
B 3aBUCUMOCTH OT

TMpe/ro/laraeMoro CTpoeHusl

aTOMOB, (hOpMY/IMpOBaHKe BLIBO/IOB

13 pe3y/bTaTOB OIbITOB.

Ob6cy>x/ieHre MPOTUBOPeUUi T/laHeTapHOU
MO/ie/Id aTOMa U OCHOBaHHWM J/1s TUTIOTe3bI
Bopa o crairoHapHBIX opoUTax
3/1IeKTPOHOB. HabmroieHue CIijIoIHbIX U
JIMHENYaThIX CIIEKTPOB U3TyUeHUst
pa3/IMUHbIX BeIlleCTB.

OO6mbsicHeHUe IMHeHYaThIX CIIeKTPOB U3/TyUeHHsl.
dopma KOHMpoa: BeITloTHEHUEe TIPOeKTHO-
MCCIeJOBaTeIbCKOM paboThI.




4.2

CTpoeHue aTOMHOI0O
szpa

PaguoaktuBHOCTB. Asb(a,
OeTa- ¥ raMMa-U3/TyueHUs.
CTpoeHue aTOMHOTO sifipa.
HyxknoHHast Mmozenb
aTOMHOIrO siipa. V130TomB!.
PagnoakTrBHBIE
ripeBpaileHus. Ilepros
Tojtypacriazia aToOMHbIX
Anep

O6cysxaeHre BO3MOXHBIX TUIIOTE3 O
MoOJie/IsIX CTPOeHUs sifipa.

OnpejeneHre cocTasa sifiep o 3a/laHHbIM
MacCCOBBIM U 3apsiIOBBIM UKC/IaM U

TI0 TI0JIOXKEHUIO B MepUOIuUeCcKoi
CUCTeMe 37IeMEeHTOB.

AHanu3 W3MeHeHHUsI COCTaBa fjpa U
€ro TOJIOKeHUsI B MepUoJAYeCKOU
CUCTeMe TIPU O-PaJJMOAaKTUBHOCTH.
VccnenoBaHe TPEKOB Q-UaCTHUL] T10
rOTOBBIM (pOTOrpaUsim.

OObHapy>keHHe U U3MepeHre
paJivaliMOHHOr0 (JOHA C TOMOILIBIO
J103UMeTpa, OL|eHKa ero MHTeHCUBHOCTH.
AnHanm3 6uomoruuecKux

W3MeHeHUH, MPOUCXOAIIUX TI0/]
JeNCTBUEM paZIMOaKTUBHBIX

W3/TyYeHUM.

Vicrosib30BaHye paJJuoaKTUBHBIX W3TyUeHUH
B MeJINLIVHE.

dopma koHmposns: becena, yCTHBIN OTPOC,
JOKJIa.




4.3 | flnepHble peakuuu 7 ApnepHble peakiyu. 3aKoHbl | PerieHue 3a/1a4u C UCTIO/Ib30BaHUEM
COXPaHEeHHs 3aps10BOro U 3aKOHOB COXPaHEHUsI MaCCOBBIX U
MacCOBOI'0 YMCe/l. DHePrusi | 3apsAJ0BbIX YMCE Ha OIpe/ie/ieHre
CBS31 aTOMHBIX SIZIEp. pe3y/IbTaTOB S/IePHbIX PeakLWi; aHaIu3
CBsI3b MacChl ¥ 3HEpPryu. BO3MOJKHOCTU UJIM HEBO3MOXXHOCTH
Peakujuu cuHTe3a 1 siIepHOM peakiuu.
[leneHus saep. OLleHKa 5Heprum CBA3U sifiep C
Vcrounvku 3Heprun CosHIja | UCMO0/Ib30BaHUeM (pOpMYJibl DUHILITeHHA.
v 3B€37. fAnepHas Ob6cy>x/ieHre TIepCIieKTUB UCTI0/Ib30BaHUS
SHepretuka. [lelcTBus yIIPaBJ/IsIeMOr0 TEPMOSIZIEPHOTO CUHTe3a.
PaZiIM0aKTUBHBIX M3aydeHuit | OBcyKzieHre PeMMyILeCTB U 5KOJI0TM4ecKuX
Ha >KHBbIE OPraHU3MBl. 1ipo0JieM, CBSI3aHHBIX C SIZIEPHOM SHEPTeTHUKOM.
dopma KoHmpo/s: TIpoBepoyHasi pabora 1o
Teopuu. 3aganus u3 OI'D.
Wtoro no paszpeny 14
Pa3gen 5. CTpoeHue U 3BO/IIOLMSI BCEJIEHHOU
5.1 [Mup ConHeuHou 1 CoctaB, cTpoeHue comHeuHoW |[OOyuarolifecs: BBITOTHSIOT MUHU TTPOEKTHI B
CHUCTEMBI cuctemsl. [11aHeTsI rpyrmnmnax.
COJTHeYHOM CUCTEMBI.
CTpoeHue v 3BOTIOLUS
BCEJIEHHOM.
VToro no paszeny 1

IToBTOPHUTE/TEHO-0000IDAIOIIUIT MO/TY/Th




IToBTOpEHVE U
0600111eHMEe
COJZleprKaHus Kypca

dbu3MKM 3a 7-9 Knacchl

CucremaTusauus v
0000111eH1E TIPEAMETHOTO
CoJiepKaHus U OTTbITa
nesITeTbHOCTH,
NprOOPeTEHHOTO

NPy U3y4YeHUr BCero Kypca
(NZEIZIL OCHOBHOT'O
o61riero obpa3zoBaHusl.
ITogroroBka K OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMeHy 110

busuke a5

oOyyJarommxcs,
BLIOpABIIINX 3TOT y4eOHbIH
TipeiMer.

BrimosiHeHHe yueOHBIX 3a[jaHUM,
TpeOyIOMUX AeMOHCTPAI[UH
KOMITeTeHTHOCTeH,

XapaKTepU3YIOIIUX eCTeCTBEHHOHAYUHYHO
I'PaMOTHOCTb:

— TPUMEHEeHUSsI MOTyYeHHbIX 3HaHUH

JJIsI HAYYHOTO O00BSICHEHUS

(U3MUeCKUX SIBJIEHWH B OKPY KaroIen
npupoze,

B [OBCeJHEBHOM >XKU3HU U BbISIBJIEHUS
(bur3UUeCcKUX OCHOB psijia COBPEMEHHBIX
TeXHOJIOTHM;

— TIPUMEHEeHUsI OCBOEHHBIX
9KCIepUMeHTaIbHbIX YMEHUN

ISl UCCiejoBaHus (DU3MUeCKUX SIBJIEHUM, B TOM
yucsie 7151 IPOBEPKU TUTIOTe3 U BbISIBJIEHUS
3aKOHOMEPHOCTeH.

PerieHve pacuéTHbIX 33/1au, B TOM UUCIIe
TIpe/iNo/ararlinx UCroib30BaHKe
bu3nueckux Mojiesiell U OCHOBaHHBIX Ha
Co/lep>KaHUM Pa3/IMUHbIX pa3/ie/ioB Kypca
buU3UKU.

BbinosiHeHYe U 3allUTa rPYINOBbIX WU
VH/VBU/ya/IbHbIX MIPOEKTOB, CBA3aHHBIX
C CoJiep>KaHueM Kypca (PU3MKu.

Wtoro no paspeny
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YACOB IIO ITPOI'PAMME
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YUYEBHO-METOJMUYECKOE OBECIIEYHEHUNE

[TprMepHbBIe TTPOrpaMMBI 110 yueOHbIM nipeameTaM Pu3nka. 7-9 Kaacchl.

1. Yuebnuk «®usuka. 9 knacc». [Nepoimkud .M., I'ythuk E.M., ViBaHoB A.U.,
ITerpoBa M.A. 2-e u3ganue - M.: [Ipocseenue, 2022. — 351c.

2. Jlykamuk B.M. CoopHUK 3a7au 110 pusurke. 7-9 knaccel. — M.; [TpocBeiiieHne,
2007

3. [IpuMepHbie IporpaMMbI 110 yueOHbIM rpeaMeTraM. @usmka. 7 — 9 Kiacchl:
ripoekT. — M.: IIpocseiienue, 2023

4. I'pomizeBa O.M. KoHTpo/IbHBIE M CAMOCTOATE/TbHBIE pabOTHI 110 u3HKe 7 K/Iacc:
K yue6HUKY A.B. [TepoikrHa. ®Pusnka. 9 knacc. —M.: 3maTenbcTBo «OK3aMeH»
2013.

5. Metoanueckoe nocobue kK yue6HuKy Iepsiikud A.A. @PI'OC. dunoHoBHY
H.B, 2015

6. CoopHUK 3a1au no pusuke 7-9k1. A.B. I1epwimkus; coct. H.B.®umoHoBuu.-M.:
ACT: Actpesnb; Biagumup BKT, 2011

8. Kupuk JI.A, I'enpeniureiin J1.O, I'enbgrar .M. 3agauu o ¢usrke 7-9 Knaccsl.
— M. 2017.

NHTepHeT-pecypchbl

Hasganue
calita ui CopeprxaHue | Agpec
CTaTbH
Karasor SHuuksonen | https://oblakoz.ru/all
CCBIJIOK Ha 17128 http://fizkaf.narod.ru/
pecypchbl 0 6ubmioreky, | http:/phys.nsu.ru/ok01/
¢u3vke CMU, By3bl, | https://ru.khanacademy.org/
Hay4Hble https://www.youtube.com/playlist?
opranm3aty | list=PLrpByJxegBQZbKiADj QRPocAYRs1IMOt
i,
KOH(epeHIIU
Y ¥ Jp.
JIabopatopHbl | Mopenuposa | https:/phet.colorado.edu/en/simulations/filter?
e, HHe subjects=physics&type=html,prototype
JIeMOHCTpALIMO | TIPOL[eCCOB. https://www.physics-chemistry-interactive-flash-
HHbIe paboThl | BupTyaneHbl | animation.com/mechanics _interactive.htm
1o gusmke e https://www.walter-fendt.de/html5/phru/
nabopartopH | https://stellarium.org/ru/
ble paboThI.
BupryanbHbl
e
JleMOHCTpaL]
W1
9KCIIEpUMEH
TOB.
AHumarus TpexmepHsle | https://stellarium.org/ru/
¢busnueckux aHUMalUd 1
TpOIIeCCOB BU3Yya/TH3aIu
s 110 HU3MKe,
COTIPOBOXKIA



https://stellarium.org/ru/
https://stellarium.org/ru/
https://www.walter-fendt.de/html5/phru/
https://www.physics-chemistry-interactive-flash-animation.com/mechanics_interactive.htm
https://www.physics-chemistry-interactive-flash-animation.com/mechanics_interactive.htm
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype
https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype
https://www.youtube.com/playlist?list=PLrpByJxegBQZbKiADj_QRPocAYRs1lM0t
https://www.youtube.com/playlist?list=PLrpByJxegBQZbKiADj_QRPocAYRs1lM0t
https://ru.khanacademy.org/
http://phys.nsu.ru/ok01/
http://fizkaf.narod.ru/
https://oblakoz.ru/all

HTCA

TeopeTHYecK
UMH
00BSICHEHHS
MHU.
INoxaroroBka K | DnekTpoHHBI | https://caiiTei-ers.pd/FIPI-(Federalnyy-institut-
OI'BuEI'D e pecypchl pedagogicheskih-izmereniy)
1o https://resh.edu.ru/
rnoAroToBke | https://oge.sdamgia.ru/
K ciaue OI'D | https://4ege.ru/
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