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ITOACHUTEJ/IbHASA 3AITNCKA

Pabouas IMporpamMma COCTdBJ/IEHd Hd OCHOBAHHUMU:

denepanbHBIM 3aKOH «00 0Opa3oBannM B Poccuiickont ®epepain» Ne273-D3 ot
29.12.2012 c usmeHeHussMH, B ToM unciae @3 Ne371 — @3 ot 24.09.2022.

[Ipuka3el MuHucTepcTBa npocBelenys Poccurickon @efepanuu:

O6 ytBepxxeHNM (heJepabHOTO rOCYAAPCTBEHHOTO0 00pa3oBaTelbHOTO CTaHapTa
HavasibHOrO O00OIiero obpasoBanusi: oT 31.05.2021 Ne286 (B gelcTByrOILIeH
peaKIIvN)

O06 yTBepxJeHUM (esiepasbHOTO TOCy1apCTBEHHOr0 00pa3oBaTe/IbHOTO CTaHjapTa
OCHOBHOro 0011iero obpa3oBanus: oT 31 mas 2021 r. Ne 287 (B melicTBytoiei
peaKIvN)

O6 yTBepxaeHUHU (efepa/ibHOTO rOCyAapCTBEHHOT0 00pa30BaTe/IbHOTO CTaHAApPT
cpegHero obiero obpasoBanusi: oT 17 mas 2012 1. Ne 413 (B gelicTByroIIei
peJaKivn);

O6 yTtBepxaeHuu (egepasbHOM 00pa30oBaTe/IbHOM TIPOrPaMMbl  HavabHOTO
ob1riero obpa3oBanusi: or 18.05.2023 Ne 370 (geicTBYyIOIIAs peaKiivist)

O6 yTBepxkaeHuu (efepanbHON 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOTO O011[eTO
obpazoBanus: ot 18.05.2023 Ne 371 (meiicTBytOII[asi peJaKiiys)

O6 ytBepxxaeHnU (hefepanbHOM 0Opa3oBaTe/IbHOM MPOrpaMMbl CpeJHEr0 00IIero
obpazoBanus: ot 18.05.2023 Ne 372 (meicTBytOII[asi peJaKIIKs)

O BHeceHMM W3MEHEHWM B HEKOTOpble TpHKa3bl MHWHHCTEPCTBA TPOCBEIleHHs
Poccmiickoit  Pepepaiuy, Kacawomuecss — defepaqbHbIX  00pa3oBaTe/bHbIX
IporpaMM  Hada/JibHOTO 00Illero, OCHOBHOTO 0OIIero, cpegHero o001Iero
obpa3zoBanus: ot 09.10.2024 Ne 704

[Tonoxxenue o paboueil mporpaMMe yueOHOro rpeameTa, yueOHOro Kypca (B TOM
yuc/e Kypca BHeypouHoH gesarenbHoCcTr) MOY CII Ne83 [leHTpanbHOro paiioHa
Bosarorpapga»

[TporpaMMa 110 (U3MKe Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeOoBaHMI K pe3y/bTaTaM OCBOEHMs Ha
6a30BOM ypoBHE OCHOBHOI 0Opa30BaTe/bHOW MpPOTpaMMbl, Tpe/ICTaBIeHHbIX B
@®I'OC O0O0, a Takxe ¢ yuétom (heaepanbHOM paboueli mporpaMMbl BOCTIUTAHUS U
Konrjenmuu ripernojjaBatHusi yuebHoro npeameTa « PU3nKa».

[TporpamMMa 110 (U3MKe Ha ypOBHE OCHOBHOTO 00Iiero o6pa3oBaHus
cocTaB/ieHa Ha OCHOBe TOJIO)KeHWM W TpebOoBaHMI K pe3y/jbTaTaM OCBOEHUs Ha
0a30BOM ypOBHE OCHOBHOWM 0Opa3oBaTe/bHOW MpPOrpaMMbl, ITPe/ICTaBIEHHBIX B
@dI'OC 00O, a Takxe c yueToM ¢eziepanbHOM paboueit MporpaMMbl BOCTIMTAHUS U
KOHIIeTLNU TIperoiaBaHusi yuebHOTo npeameTa «DU3MKa».

CopgepxaHve mnporpaMMmbl Mo (¢HM3MKe HarpaB/ieHO Ha (opMUpOBaHUe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTH OOyYarolUXCs ¥ OpraHH3aldi0 H3yUYeHUs
GbuU3UKKM Ha [ledTe/IbHOCTHOW OCHOBe. B rmporpamme 1o (u3vkKe YyuWTBHIBAlOTCS



BO3MOJKHOCTH YyueOHOro mpeaMera B peanusaiuu TpeboBanmit ®I'OC 00O k
TJIAHUPYEMbIM JIMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHusi, a TakxkKe
MEXXIpPeZMETHbIE CBSI3M €CTeCTBEHHOHAYUHBIX YueOHBIX IpPeJMeTOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (hvi3MKe yCTaHABIMBAET paclipeziesieHre yueOHOro MaTepuasia
1o rojiam o0yueHusi (10 Kjaccam), TMpejyiaraeT pUMepHY0 M0C/ie/0BaTe/IbHOCTh
W3y4eHUsT TeM, OCHOBAHHYIO Ha JIOTHMKEe Pa3BUTHS MPEAMETHOTO COJAEpP)KaHUS U
yueTe BO3PaCTHBIX 0COOEHHOCTe 00yJarommxcsl.

[TporpamMMa 10 (u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANYeCcKOi
TIOMOIIY YUUTETI0 B CO3/laHMK paboueli mporpaMMeI 110 yueOHOMY TIpeIMeTy.

dusmKa SIB/ISAETCS CUCTEMOOOPAa3yIOIM [I/Isl eCTECTBEHHOHAYUHBIX yUeOHBIX
TIpeIMETOB, TIOCKOJIbKY (HM3HWUecKre 3aKOHBI JIeXKaT B OCHOBE IIPOLIECCOB H
ABJIEHUM, HW3yyaeMbIX XHUMHUeH, Ouosiorvei, acTpoHOMUed U (PU3NUECKOI
reorpadveldi, BHOCMT BK/IaJ, B eCTeCTBEHHOHAy4YHYl0 KapTMHy MWpa,
Tpe/loCTaB/IsieT Haubosiee siICHble 00pa3lbl NPHUMEHEHWS HAay4yHOTO MeToZa
T03HaHMS, TO eCTh CrIocoba TMoJTyueHus JOCTOBEPHBIX 3HaHUI O MHpe.

OpHa U3 TJ/IaBHBIX 3a/lau (r3nueckoro obpa3oBaHUsi B CTPYKType 0OIIero
o0Opa3oBaHUsI COCTOMT B (DOPMUPOBAHUM €CTECTBEHHOHAYUHOW TPaMOTHOCTU U
HWHTepeca K HayKe y 00yuaroIuxcsl.

V3yuenne ¢u3ukd Ha 0a30BOM YpOBHe TpeAriojiaraeT —OBJaJieHHUe
CJIeAYIOIMMHA  KOMITETeHTHOCTSIMU, XapaKTepU3YIOIIUMH eCTeCTBeHHOHayUHYHO
IPaMOTHOCTb:

e HAy4HO OOBSICHSTH SIBJIEHUS,

e OI[eHWBATh W IOHUMAaTh 0COOEHHOCTH HAyYHOT'0 MCC/Ie/JOBaHMS;

e UHTEPNpPeTHUPOBATh JlaHHble W WCIIO/H30BaTh HayuHble J0Ka3aTe/bCTBa

JJ1sI TIOJTyYeHHsI BLIBO/IOBY.

[enu wu3yueHus ¢GU3MKKM Ha YypOBHe OCHOBHOro o0biijero o6Gpa3oBaHus
oripefieJieHbl B KOHILIEMIMM TIpero/laBaHus yueOHoOro TipegMeTra «®Pu3nKa» B
oOpa3oBaresibHBIX OpraHu3aiusax Poccuiickoii ®efepaiyiv, peann3yrOLUX
OCHOBHBIe 0011]e06pa3oBaTe/ibHbIE IPOTPAMMBI.

ey n3yueHus: GU3MKU:

e rmpuoOpeTeHHe WHTepeca W CTPeMJIeHUs OOYyYaroIUXCs K HayuHOMY
W3yUYeHUI0 TIPUPOZbI, Pa3BUTHE WX WHTE/UIEKTYalbHBIX U TBOPUECKUX
CIIOCOOHOCTe};

e pa3BHUTHE MPECTAB/IEHHI 0 HAYYHOM MeTOZie TI03HaHUs U (hOPMHUPOBaHUE
HCCIIeJOBAaTe/TbCKOTO OTHOIIIEHHS K OKPY/KAIOIINM SIBJIEHUSIM;

e (QopmupoBaHHe HAyYHOrO MHDPOBO33peHHsI KaK pe3y/bTaTa H3y4eHHs
OCHOB CTPOeHUs MaTepuu U (hyH/aMeHTaIbHbIX 3aKOHOB (DH3UKWY;



dbopMUpoBaHUe TIpe/iCTaB/ieHUd 0 po/id (U3UKW [Jisi Pa3BUTUSI [IPYTHUX
€CTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH;

pa3BuUTHe  TIpeJCTaBJeHWd O  BO3MOXHBIX  cdepax  Oynyiiei
npo¢eCCUOHA/ILHOU [1eATe/IbHOCTU, CBSI3aHHOM C (DU3UKOW, MOATOTOBKA K
JanbHeliieMy 00y4eHHI0 B 3TOM HallpaB/IeHUH.

IocTwkeHre 3TUX Liefield MporpamMmbl 10 (U3KMKe Ha YpPOBHE OCHOBHOTO
ob11ero obpa3oBaHus obecrieurBaeTCs pellleHreM CaeAyIOIUX 3a/jayu:

npuobpeTeHre 3HAHWN O [JUCKPETHOM CTPOEHWM BeIleCTBa, O
MeXaHUYeCKUX, TerUIOBbIX, 3/eKTPUUYECKHWX, MarHUTHbIX U KBaHTOBBIX
SIBJIEHUSIX;

nprobpeTeHre YMeHU OMUChIBaTb U OOBSICHATH (pU3nuecKue SIBJIEHUS C
VICITI0JIb30BaHMEM T0JTyYeHHbIX 3HaHWY;

OCBOEHUe METO/I0OB pellleHus TPOCTeMIlMX pacueTHbIX 3ajjay C
VICII0J/Ib30BaHUEM dur3nueckKux Mo/iesieq, TBOPUECKUX 17}
MPaKTUKOOPUEHTUPOBaHHBIX 3a/1ay;

pa3BUTHe yYMeHU HabJrojaTh PUPOAHbIE SIBJIEHUSI U BBITIOJHSTD OIIBITHI,
naboparopHbie paboTel W 3KCIIEDUMEHTa/bHbIe HWCC/IeJOBAHUS  C
MCTI0/Tb30BaHNEM U3MepUTeTbHBIX MPHUO0POB;

OCBOeHUe TIpueMOB paboThl ¢ MHMOpMaleli GrU3nUecKoro cojiepKaHus,
BKJIFOYAsi MH(OPMaLMI0 O COBPEMEHHBIX JOCTWKEeHUAX (PU3UKH, aHa/In3 U
KpUTHUYECKOe OlleHUBaHue uHhopMaluy;

3HAaKOMCTBO CO cpepamu Mpo(eCcCUOHATBLHOM AesiTeIbHOCTH, CBSI3aHHBIMU
C (U3MKOW, ¥ COBPEMEHHBbIMU TEXHOJIOTUSIMM, OCHOBaHHbIMM Ha
JNOCTKEeHUAX (PU3MYeCKOU HayKH.

OOb11jee yKnC/I0 YacOB, peKOMeHJOBaHHBIX Zjis u3yueHus: (GU3MKH Ha 6a30BOM

ypoBHe, — 238 yacoB: B 7 Kjiacce — 68 yacoB (2 yaca B HeJje/t0), B 8 kKiacce — 68
yacoB (2 uaca B Hefemw), B 9 kmacce — 102 uyaca (3 yaca B He[es0).

[TpennaraemMelii B TIporpaMMe 1o (H3MKe TiepeueHb 1ab0paTOpHBIX paboT U
OTILITOB SIBISIETCSI PEKOMeH/]aTe/IbHbIM, YUUTe/b fiejlaeT BbIOOD TIpU MpOBeAeHUU
7abopaTOpHBIX PabOT W OIBITOB C y4YeTOM HWHAMBUAYa/JbHBIX 0COOeHHOCTeH
00yuaroIuxcs, CIUCKa SKCIIePUMEHTabHBIX 3aZlaHWM, ITpe/jlaraeMbIX B pPaMKax
OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 10 (pu3mKe.



COAEPXXAHUE OBYUEHUA
9 KJ/IACC

MexaHuuecKue siB/IeHUS.

Mexanuueckoe [BuwkeHue. MarepuanbHagd Touka. Cucrema OTCuéTa.
OTHOCUTE/ILHOCTE MeXaHWUYeCKOro JBWKeHus. PaBHOMepHOe MpsSMOJIMHENHOe
ABrKeHve. HepaBHOMepHOe INpsIMONMHeNHOe ABWwKeHHe. CpelHsiss U MIHOBEeHHast
CKOPOCTb TeJjla IPU HepaBHOMEPHOM [IBHMKEHUU.

YckopeHve. PaBHOyCKOpeHHOe TIpsiMOJiMHelHOe [BikeHue. CBobGozHOe
nageHue. OnbIThl ['anuies.

PaBHOMepHOe /BIKeHMe T0 OKpY)KHOCTH. Ilepuiog u uacTtoTa obpailieHusl.
JIuHelHasi ¥ yrioBasi CKOPOCTH. LleHTpocTpemMuTeIbHOE yCKOPEHHE.

[TepBrii1 3aKkoH HetoToHa. Bropon 3akoH HetoToHa. Tpetunii 3akoH HeroToHa.
[IpyHLMII CyTIepIIO3ULIUY CUJL.

Cwuna ynpyroctu. 3akoH ['yka. Cua TpeHus: cuia TpeHUs CKOJIbKeHUsl, CUja
TPEeHUs [0KOs, Ipyrve BU/bl TPEHUS.

Cuna TSDKeCTH M 3aKOH BCEMUPHOTO TSTOTEHHsl. YCKOpeHHe CBOOOJHOTrO
nafieHus. [IBwkeHue 1uiaHeT BOKpYr CosHiia. IlepBasi KocMuyeckasi CKOPOCTb.
HesecomocTs ¥ rieperpysku.

PaBHOBecre MarepuasbHOW TOUKU. AOCOMOTHO TBEpAoe Teso. PaBHOBecue
TBEP/IOT0 Tejla C 3aKPeIIEHHOM OChIO BpailleHusi. MoMeHT cusibl. LIeHTp TskecTH.

Nmnysnsc Tena. M3MeHeHue uMIty/ibca. VIMIy/ibC CUsbl. 3aKOH COXpaHeHUs
VMITy/ibCa. PeakTBHOe [BMKeHUe.

MexaHnnueckasi pabota ¥ MOIIHOCTb. PaboTa cul TsKecTH, YIPYroCTH,
TpeHusi. CBsA3b 3Hepruu U pabotsl. [ToTeHIMabHAasE SHEPTUs TeJla, TIOJHATOTO Hafl
NOBEPXHOCTBIO 3eM/U. [loTeHIManbHas SHepryst CkaTou NpyxuHbl. KnHeTnueckas
sHeprus. Teopema O KMHeTUYeCKOM 3Hepruu. 3aKOH COXpaHeHHsI MeXaHW4eCKOU
SHEepPrUu.

demoncmpayuu.

1. HabsmogeHre MexaHUUeCKOTO ABV)KEHUS Tejla OTHOCUTE/bHO Pa3HbIX Te

oTCYéTa.

N

CpaBHeHHe TyTeld M TPAaeKTOPDUM [ABWKEHUSI OJHOTO U TOrO >Ke Tesa
OTHOCHUTE/IBHO pa3HbIX TeJl OTCUéTa.

V3mepeHne CKOPOCTU U YCKOPEHUS TIPIMOJIMHEWHOTO [JBHKEHUSI.
VccnenoBaHue NMpr3HAKOB PABHOYCKOPEHHOTO IBMXKEHMUSI.

HabstofieHue 1BUKeHUs TeJla 1o OKPY»KHOCTH.

HabnromeHre MexaHUUeCKUX SIBJIEHHH, TIPOUCXO/SIINX B CCTEMe OTCUéTa
«Tenexxka» TmpyU eé paBHOMEPHOM M YCKOPEHHOM JIBW)KeHUH
OTHOCUTE/TbHO KabrHeTa (PU3NKHU.

2R



8.
9.

3aBUCUMOCTb YCKODEHMs Tejla OT MacChl Teja U JeMCTBYIOLel Ha Hero
CUJIBI.

Habsto/jeHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

N3meHeHMe Beca Tesia TIPU YCKOPEHHOM JBHKEHUH.

10.I1epegaua umrly/ibca rpy B3aUMOJE€HMCTBUM TeJl.

11.TTpeo6pa3oBaHust SHEPTyX TIPU B3aUMO/eHCTBUN Te.

12.CoxpaHeHHe UMMYJIbCa IPU HEYTIPYTOM B3aUMO/IENCTBUU.

13.CoxpaHeHre UMITY/IbCa MPH abCOMIOTHO YIIPYTOM B3aUMO/I€HCTBHUM.
14.HaOmoeHre peakTUBHOTO JIBVKEHMS.

15.CoxpaHeHre MeXaHUUECKOM SHepryuy IpU CBOOOIHOM TaZieHUH.
16.CoxpaHeHHe MeXaHUUYeCKOW SHepruu Mpy JBWKeHUU Tejla MoJ, 1elCTBheM

MIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHue TpakTa [jisi pa3roHa U [JajbHeUllero paBHOMEPHOTO
JBIDKEHUS IIIapUKa W TeIeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHWS OpycKa WM JBHKEHUS
IIapyKa M0 HaKJIOHHOM MJIOCKOCTH.

OnpegeneHre yCKOpeHUsI Tejla TIPU PaBHOYCKODEHHOM JIBW)KEHHH TIO
HAKJIOHHOM TJIOCKOCTH.

VccnenoBaHue 3aBUCMMOCTHM IMyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
IBIOKeHUU 0e3 HauaTbHOW CKOPOCTH.

[TpoBepka ruMoOTe3bl: €C/JU TIPU PABHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/IbHOM CKOPOCTU IIyTH OTHOCATCA KaK Psifi HEUETHBIX uuCes, TO
COOTBETCTBYIOIIIMiE TIPOME>KYTKU BPEMeHU O/IMHAKOBHI.

VccnenoBaHvie 3aBUCUMOCTHA CHJbI  TPEHUSI CKOJIBXKEHWSI OT  CHJIbI
HOpPMaJIbHOTO /IaBJ/IeHUSI.

Ornpegenenue Ko3pduiivieHTa TpeHUs1 CKOJIb)KEeHUS.

OmnpeiesieHyre XKECTKOCTU MPY>KUHBI.

OmnpegeneHrie paboThl CU/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Tejla
T10 TOPU30HTA/ILHOM TTOBEPXHOCTH.

10.0Ompesiesiene  pabOTbI  CUBI  YIIPYTOCTHM TIpU  TIOABEMEe Tpy3a C

HCII0J/Ib30BAHMEM HEITOABH>XHOI'O U ITOJABU)XHOI'O OJI0KOB.

11.M3y4yeHure 3aKOHa COXpaHEeHUs SHePrum.
MexaHuueckue Kojie0aHus ¥ BOJTHBI.

KonebarenbHoe ABrkeHre. OCHOBHbIE XapaKTepUCTUKH KOoebaHUii: Tiepuo/,
4yacToTa, aMIUVIMTyZa. MaTteMaTUUeCKU Y MPY>KUHHbIM MasiTHUKU. [IpeBpailieHue
9HEepPIruu 1py KojiebatelbHOM ABM>KEHUHU.

3aryxarompe  KosmebaHus.  BbeIHy)KgeHHble — Komebanus.  Pe3oHaHCc.
Mexanuueckue BonHbI. CBOWCTBA MeXaHWUYeCKUX BOJH. IlposonbHble U



roriepeuHble  BOJIHBL.  [IiMHA BO/IHBI M CKOPOCTH €€  pacIpoCTpaHeHUs.
MexaHuueckue BOJIHBI B TBEPZIOM Tejle, CeliCMUYeCKHe BOJIHBI.

3ByK. I'poMKOCTB 3ByKa W BbIcOTa TOHa. OTpakeHue 3ByKa. VH(pa3Byk u
y/bTpas3ByK.

demoHncmpayuu.

1.

ZER

Habmogenve kosiebaHWii Tes TIOZ, [IEMCTBUEM CHIIbI TSDKECTH U CHJIBI
YIIPYTOCTH.

HabntoneHue kosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

Habtro/ieHue BeIHYK/IeHHBIX KOJ/Ie0aHW ¥ pe30HaHCca.

PacripocTpaHeHue MPO/I0/IbHBIX U TTOMEePEeYHbIX BOJH (Ha MOZEH).
HabnroieHre 3aBUCUMOCTY BBICOTHI 3BYyKa OT UaCTOTHI.

AKyCTHUYeCKUU pe30HaHC.

JlaGopamopHble pabombl U ONbIMbL.

1.

7.

OnpegeneHrve YacTOTBI W Tepuoja KojebaHWM MaTeMaTH4yecKoro
MasiTHUKa.

OrmpezienieHre YaCTOThI U MeproZa KoseOaHi TIPY>KUHHOT'O MasiTHUKA.
ViccnenoBaHye 3aBUCUMOCTH TTepHo/ia KoyieOaHU TI0/[BEIIeHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

VccnenoBaHue 3aBUCMMOCTHU Mepro/ia KojiebaHui MPY>KUHHOTO MasiTHUKa
OT Macchl Tpy3a.

[TpoBepka He3aBHCHUMOCTH Tiepro/ia KoyiebaHWM Tpy3a, MOABEIIeHHOT0 K
HUTH, OT MaccChl rpysa.

OnbIThl, [JE€MOHCTPUPYIOIMe  3aBUCMMOCTb  Tepuoja  KosiebaHuii
TIPY>KUHHOTO MasiTHUKA OT MaCChl IPy3a U XKECTKOCTU MPY>KUHBI.
V3mepeHue yCKOpeHHsi CBOOOAHOTO TafleHusl.

JJ/IEKTPOMArHUTHOeE 110/1e ¥ 3/IeKTPOMarHuTHbIe BOJIHBL.

ONeKTPOMarHWTHOe  moJjie.  DJeKTPOMarHuTHele  BoJiIHbL.  CBOMCTBa
9/IeKTPOMAarHUTHBIX BOJIH. IIIKasia 3/1eKTPOMarHUTHBIX BOJIH. Fcrosnb3oBaHue
3JIeKTPOMAarHUTHBIX BOJIH [ijIs COTOBOU CBSI3U.

DJleKTpOMarHuTHasi mpupoza cBeta. CKOpPoCTh CBeTa. BoJIHOBBIE CBOMCTBa

CBeTa.

demoncmpayuu.

1.
2.

CBOMCTBa 3/1€KTPOMarHUTHBIX BOJIH.
BoJ/iHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1.

Vi3yyeHre CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOW/ILHOTO
TenedoHa.

CBeTOBbIC ABJ/ICHUA.



JlyueBag  Mopgenbp  cBeta.  VICTOUHMKM  CBeTa. [IpsiMonMHeriHOe
pacnpoctpaHeHue cBeta. 3atMeHust CosHLa v JIyHbel. OtpaxkeHue cseta. [Inockoe
3epKasio. 3aKOH OTpakKeHHus CBeTa.

[Ipenomsienne cBeta. 3akoH IipejomyieHus1 cBeTa. IlosiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TMOJHOTO BHYTPEHHEr0 OTpPakeHWs B
ONTUYECKHUX CBETOBO/AX.

Jlunza. Xop onyued B JMH3e. OnThueckasi cucTteMma (poToanmnapara,
MUKPOCKOIa U Tejeckora. I'yla3 kKak onTuyeckas cucrema. biav3opykocTe U
[laJIbHO30PKOCTh.

Paznoxenue 6Oemoro cBeta B crekrp. Ombitel HbiloToHa. Crio)keHue
CTieKTpa/ibHbIX LIBETOB. [lucrepcus cBera.

demoncmpayuu.

[IpsiMosIMHEHOEe pacrpoCTpaHeHHe CBeTa.

OrtpakeHue cBeTta.

[TonyueHve n3obpa’keHui B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarax.
[IpenomsieHue cBerta.

OnTuyeckul CBeTOBO/I.

Xopn myueii B coOMparoIiieil TuH3e.

Xop iydel B pacCcerBarolllen JIMH3e.

[MonyueHre n300pakeHU C TIOMOIIbIO JIUH3.

9. IpuHuun geiicTBus oToanmnapara, MUKpPOCKOIIA U TeJieCcKorIa.

10.Mogaensb riasa.

11.Pa3noxeHue 6esi0ro cBeTa B CIIEKTP.

12.TTonyueHne 6e10ro CBeTa MPH CJIOKEHWH CBETA Pa3HbIX 1[BETOB.

JlaGopamopHble pabombl U ONbIMbL.

1. WccnenoBaHre 3aBUCHMOCTU yrjla OTPa)KeHWs CBETOBOTrO Jiyya OT yIJia
Ta/IeHusl.

2. V3yueHue XapaKTepUCTUK U300pakeHHs TIpeiMeTa B IJIOCKOM 3epKaJie.
WccnenoBanne 3aBUCMMOCTH YyIJjla NIPeJIOMJIEHHs] CBETOBOTO Jyuya OT yIJia
Ta/IeHus1 Ha TPaHML[e «BO3JyX—CTEKJI0».

[Tonyuenue n3obpa’keHri € TOMOILBIO COOUparoILel JTMH3BI.

5. OripesienieHre POKYCHOTO PaCCTOSTHUSI U ONITUYECKOM CH/bI coOUparoreit
JIVH3BI.

6. OTMBITHI 110 pa3/ioyKeHHto 6esIoro CBeTa B CIIeKTP.

7. ONBITBEI 1O BOCIPHUATHIO 1[BeTa MpPeJMeTOB IpPH UX HAOMIOJeHUU uepe3
1|BETOBbIE (PU/IBTPBL.

KBaHTOBBIE AB/IEHUA.

OmnbiTel Pe3epdopza v ryiaHeTapHass Mojenb aroMa. Mogenb atoma bopa.

WcnyckaHue v rior/ioljeHyde cBeta aToMoM. KBaHThbI. JIMHelUaThie CIIeKTPhI.

® N Oos =



PaguioakTuBHOCTE. Anbda, 6eTa- 1 ramma-usnyueHusi. CTpoeHre aTOMHOTO
aapa. HykionHas wopens aTtoMHOro szapa. HM3otombl.  PaguvoakTuBHBIE
nipeBpaitieHus. [Tepros rmomypacmazia aTOMHBIX sifiep.

SfnepHble peaklMM. 3aKOHbI COXpaHEHHUsI 3apsiJOBOT0 WU MaCCOBOTO UMCeJI.
OHeprusi CBsi3 aTOMHBIX siiep. CBsI3b MacChl W 3Hepruu. Peakiiyd CHHTe3a U
nenenus sgep. Microunuku sHeprun CostHLa U 3BE3 /.

SimepHass sHepreTWkKa. JleMCTBUS paJUOAKTUBHBIX H3TyUEeHWM Ha JKUBBIE
OpraHu3MBbl.

demoHncmpayuu.

CrieKTphbl U3/TyueHusi U MOTJIOLeHusl.

CrieKTpbl pa3/IMUHbIX ra30B.

CnekTp BO#OpOJa.

HabsrojeHue TpeKoB B KaMepe BusibcoHa.

Pabora cuéTurKa MOHHU3UPYIOIIUX U3TyUeHUH.

. Peructpaiiysi uanyueHus: MpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

JlaGopamopHble pabombl U ONbIMbL.

1. HabmrozeHue CIIIOMIHBIX U TMHEMUAThIX CIIEKTPOB U3TyUYeHMUs.

2. WccnenoBaHue TPeKOB: W3MepeHHe SHEPTUM YacCTULIbl TI0 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. V3mepeHue paJjuoakKTUBHOIO (hoHa.

IToBTOPHUTE/TEHO-00001AIOIIHIT MOy Tb.

[ToBTOpUTE/ILHO-0600111ar01I[MIT MO/Ty/Ib TIPe/HAa3HaueH [/Is1 CUCTeMaTH3alin
u  0000meHnss TIpeIMETHOTO  COZiep)KaHWs U ONbITa  JlesITe/IbHOCTH,
TIPUOOPeTEHHOT0 TIPYU U3yUeHUH BCero Kypca (hU3MKH, a TakKe /s TIOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy 10 Gu3uke i 00yJarommxcs,
BLIOpPABIINX 3TOT yueOHBIM MpeaMeT.

[Ipu M3yyeHUM AAHHOTO MOJYJISI pPeanu3yTCsd U CUCTEeMATU3UPYIOTCS BU/bI
JesiTe/IbHOCTA, Ha OCHOBE KOTOPBIX 00ecIieurBaeTCs JAOCTHKEeHHE TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHHPDYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMUPyeTCs
ecTeCTBeHHOHay4YHasi TPaMOTHOCTh: OCBOeHMe Hay4YHbIX METO/IOB HCC/ie[JOBaHMUS
SBJIEHUM TIPUPOJIbI U TEXHWKH, OBJIaZIeHWe YMEHHUSIMH OObSICHATb (BpU3UUEeCKHe
ABJIEHUSI, TIPUMEHsIsI TIOJyueHHble 3HaHWS, pellaTh 3aJ@ui, B TOM YHUCJIe
KaueCTBeHHbIE U IKCTIepUMeHTa/IbHBbIe.

[TpUHLMITAANBHO [eATeTbHOCTHBIA XapaKTep JaHHOTO pa3fiesia peair3yeTcs
32 CYyéT TOro, uTo oOyuaroildecs BBHITIOJIHAIOT 3aZlaHUs, B KOTOPBIX UM
Tipe/ijlaraeTcs:

Ha OCHOBe TIOJiyUeHHBIX 3HAaHWM paclo3HaBaTb W HAy4yHO OOBSICHATH
dusnueckye siBJIeHUs B OKPY Katollel MpUpo/ie U TTOBCeIHeBHOM »KWU3HU;

—
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WCII0/Tb30BaTh HayuHble METO/[bI MCC/IeJOBaHUs (PU3UUECKUX SIBJIEHUH, B TOM
YucIe 11 IPOBEPKU TUITOTe3 U TIOTyYeHUsI TEOPeTUUECKUX BBIBO/IOB,;

OO0BSICHATh HAyUHBIE OCHOBBLI HauboJiee BaXKHBIX [JOCTWKEHHUH COBPEMEHHBIX
TeXHOJIOTUM, HallpUMep, NPaKTUUeCKOTO WCTI0/Ib30BaHUS PA3TUUHBIX MCTOUYHUKOB
SHEPrMU Ha OCHOBE 3aKOHA MpeBpallleHHsI U COXPAHEHHUs] BCeX W3BECTHBIX BH/IOB
SHEPTHUH.

Kaxkmas w©3 TemM [JaHHOTO MOJYJi BK/IIOUAeT JKCIepUMeHTabHOe
ucciefioBaHre o0obiatoiiero xapakrepa. Mofy/b 3aBepiliaeTcsi TMpoBefieHreM
JUArHOCTUUECKOM U OI[eHOUHOW paboThI 3a KypC OCHOBHOTO 0011iero o6pa3oBaHusl.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMA IIPOI'PAMMBLI 11O
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMA

V3yuenue (h13MKK Ha ypOBHE OCHOBHOTO 001ijero oO6pa3oBaHMs HarpaBeHO

Ha ZIOCTW>KeHUe JIMYHOCTHBIX, MeTarpeAMeTHbIX U MpeMeTHbIX 00pa30BaTeTbHbIX

pe3yJ/bTaToB.

B pe3ysibTare n3yueHusi GU3MKWA Ha YPOBHE OCHOBHOTO 0011[ero oOpa3oBaHUs

y obyuatorrierocsi 6yayT chopMUpOBaHbI CeyOIe JTUYHOCTHBIe Pe3yJ/IbTaThl B

4yacTu:

e 1) MaTpUOTHYECKOT0 BOCTIMTAHUS:

e - MPOSIBJIEHWE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKoi HayKu;

e - LIEGHHOCTHOE OTHOIIIeHUE K JOCTHKEHUSIM POCCUMCKUX YUYEHBIX-(HU3UKOB;

e 2) rpaXkJaHCKOT0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKIeHU! 00IT1[eCTBeHHO 3HAUMMBIX U
TUUECKUX TTPOO/IeM, CBSI3aHHBIX C MPAaKTUYECKUM MpPUMeHeHHeM [OCTYKeHHUM
bu3uKy;

* - OCO3HaHHE BaKHOCTHM MOPAJbHO-3TUUYECKUX TPUHLMIIOB B JeSTeIbHOCTH
YUEHOr0;

e 3)3CTeTUYeCcKOro BOCIIUTAHUA:

e - BOCHpUATHE SCTETUUECKUX KayecTB (U3MUYECKOW HayKu: eé rapMOHWYHOIO
MOCTPOEHUS1, CTPOrOCTU, TOUHOCTH, JIAKOHUUHOCTH;

e 4) eHHOCTH HAyYHOr'0 MO3HAHMS:

e - OCO3HaHWe 1|eHHOCTU (HU3UUEeCKOM HayKM KaK MOIJHOTO HWHCTPYMeHTa
MO3HaHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJOTUM, Ba)KHEMIIEW COCTaBJISHOLLEN
KY/IbTYPBI;

e - pa3BUTHE HAay4HOU Ji00OO3HATENTbHOCTH, WHTepeca K WCCe0BaTebCKON
JesiTeNTbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbSI M  3MOIL[MOHA/ILHOI0
0J/1aromnoyJusi:

e - O0OCO3HaHWe IleHHOCTH Oe3oracHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUUECKOM MHpe, Ba)KHOCTH TIIpaBU/ 0e30MacHOTO TIOBeZieHUsT Ha
TPAHCIIOpTe, Ha Joporax, C 3/JeKTPUUeCKUM M TerIoBbIM 000py/J0BaHHEM B
JIOMAIITHUX yCJIOBUSX;

e - c(pOpPMHUPOBAHHOCTb HaBbIKa peduieKCuy, TpU3HAaHWe CBOEro IpaBa Ha
OILITMOKY 1 TaKOTO ’Ke TIpaBa y IPyroro uejoBeKa;

e 6) TPYAOBOr0 BOCIIUTAHUA:

e - AaKTHMBHOE yuaCTHe B peIllleHWM NpaKTHYeCcKHUxX 3a7au (B paMKaxX CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3allid, TOpOAa, Kpasi) TeXHOJOTWUeckKol u



COL[MA/IbHOW HarpaBJeHHOCTH, TPeOyHoILuX B TOM uuc/ie W (pU3NUecKuX
3HAHUM;

e - WHTepecC K NMPakKTUYeCKOMY U3y4YeHUI0 podeCcCchid, CBSI3aHHBIX C (DU3UKOU;

e 7)3K0/I0rUYeCKOro BOCIIUTAHUA:

e - OpUEHTalMs Ha TNpUMeHeHHe (U3MYECKUX 3HAHWUW [Jis pelleHus 3a7au B
obsacTy OKpysKatolled cpefpl, TUIAHUPOBaHUS TOCTYNKOB M OLEHKU UX
BO3MOJKHBIX MTOC/IEICTBUM [I/Is1 OKPY KaroLlel Cpe/ibl;

e - OCO3HaHWe TJI00a/IbHOTO XapakKTepa JKOJIOTUYeCKUX TpobsieM U TyTed Ux

pelleHys;

e 8) ajganTanuu K M3MEHSIIOUIUMCA YC/JOBHSM COIMA/IbHONM U NPHUPOAHOU
cpejpbl:

e - MOTpPeOHOCTH BO B3aWMO/IEMICTBHMY TIPH BBLITIOJTHEHUM WCC/IeZIOBaHUNA U
MIPOEKTOB (DM3MUYECKOM HAIlPaBJAeHHOCTH, OTKPBLITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIIEHWE YPOBHSA CBOEW KOMIETEeHTHOCTH uepe3 IIPaKTUUYECKYIO
JesITeTbHOCTb;

e - OTPeOHOCTb B (HOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM UHC/Ie (POPMYIMPOBATH
W/Ie, TIOHATYSI, TUTIOTe3bI 0 (PM3UUYEeCKUX 00BbEKTaxX U SBIEHUSX;

e - O0co3HaHHe JeUITUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTel B 06acTu
(r3UKY;

e - IUIAaHMPOBAaHHE CBOET0 PAa3BUTHUS B TNPUOOPETEHMM HOBBIX (HU3NUECKHUX
3HAHUM;

e - CTpeMJIeHHe aHAJM3UPOBaTh U BBISB/ISITH B3aMMOCBSI3U MPUPO/IbI, 00II[eCcTBa U
5KOHOMUKH, B TOM UYMCJIe C UCT0J/Ib30BaHUEM (DU3MUECKUX 3HAHUN;

e - OLIEHKa CBOMX [JeWCTBUH C y4E€TOM BJ/IMSHHSI Ha OKPY’KaloIllylo cpejy,
BO3MOJKHBIX T7I00a/TbHBIX TIOC/IeCTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbraTe OCBOeHHs MporpaMMbl 1O (DHM3MKEe Ha YPOBHE OCHOBHOTO
ob1riero obpa3oBaHus y oOyuatoiierocsi 0yayT chopMrpOBaHbI MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IFOUAIOIIIYe M03HABaTe/IbHbIe YHUBEpCA/IbHbIE yueOHbIe 1eHCTBYS,
KOMMYHUKAaTUBHbIe ~ yHUBepCajbHble  ydyeOHble  [eWCTBUS, peryJsTHBHbIE
YHUBEpCa/bHbIe YueOHbIe 1eHCTBUS.

Ilo3HaBaTe/bHbIE YHHUBepPCa/IbHbIe yueOHbIe JeiiCTBHSs

Bba3oBbie 1oruueckKue efiCTBUA:
e BBIB/ATh U XapaKTepU30BaTb CyI[eCTBeHHbIe TPHU3HAKU OOBEKTOB
(sIBJIEHUN);



yCTaHaB/IMBaTh CYI[eCTBEHHBIM TPU3HAK KaacCU(MUKAI[UU, OCHOBAHUS JIJIs1
0000111eHYsT ¥ CpaBHEHHUST;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B PACCMaTPUBAEMbIX (haKTax,
JAHHBIX ¥ HAOJTIOIeHUSIX, OTHOCSIIUXCSA K (DU3UUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUMHHO-C/IEICTBEHHbIE CBSI3U TPU U3YUeHUM (DU3UUECKUX
SIBJIEHUW U TPOLIeCCOB, /le/IaTh BLIBOZBI C UCIIOIb30BAHUEM /1€YKTHBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOUE€HWH, BBIIBUraTh THIIOTE3bI O B3aMOCBSI3SIX
bH3MUeCKUX BeJIMUMH;

CaMOCTOSITeJTbHO BBIOMpATh CIOCO0 peleHUs1 yueOHOM (H3MUeCcKou
3a7laur (CpaBHEHHWEe HECKOJIbKUX BapUaHTOB pellleHus, BbIOOpP HauboJsiee
TIOIXO/SIIIEr0 C YUETOM CaMOCTOSITETbHO BhIIe/IEHHBIX KPUTEPHEB).

ba3oBbie ucaiaeaoBare/1bCKue AEi/’ICTBI/lHI

WCII0JIb30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKUI MHCTPYMEHT TT03HaHUS;
TIPOBO/IUTH 10 CAMOCTOSITE/IbHO COCTaB/I€HHOMY TUIaHY OITBbIT, HEC/IOXKHBIN
dusnueckuii SKcreprMeHT, HeOoJsibllloe UcCC/iefioBaHe (U3UUECKOTO
sSIBJIEHUS;

OlleHUBaThb HAa TIPUMEHUMOCTb U  JOCTOBEPHOCTh WH(OpPMALIHIO,
TOJIyYeHHYIO B XO/le UCCJIe[JOBaHUs WU SKCIIEPUMEHTa;

CaMOCTOATeTbHO (hopMy/IUpOBaTh 000011[eHs 1 BLIBO/IBI 110 pe3y/ibTaTaM
TIPOBeIEHHOT0 Hab/TIF0/IeHus, OTIbITa, UCCIIeJOBaHUS;

TPOTrHO3MPOBAaTh  BO3MOXKHOEe  JlajibHelilliee  pa3BUTHe  (HHU3UUECKUX
TIPOLIECCOB, a TaK)Ke BbIIBUTaTh MPeATIOa0KeH!usI 00 MX pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaXx.

Pabora c uadopmanmeii:

TIPUMEHSATb pa3/IMuHble MeTO/bl, THCTPYMEHThI U 3arpOoChl TIPU TTOMCKe U
orbope mHbOpPMALMK WX [JaHHBIX C YUETOM TMpeJIOKeHHON yueOHOMN
(dbu3rueckou 3aauy;

aHa/IM3MPOBaTh, CUCTEMATU3MPOBATh U WHTEPIIPETUPOBATh WH(MOPMaIUIO
Pa3UUHBIX BUOB U (hOPM TIpe/[CTaB/IeHUS;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpejcCTaB/ieHus
vHbOpMaIlMi W WUIIOCTPUPOBATh pelllaeMble 3alaud  HeC/I0KHBIMU
CcXeMaMH, iMarpaMMaMi, UHOU TpadyKoi ¥ X KOMOWHALIASMU.

KoMMyHHKaTHBHBIE YHHBePCAa/IbHbIe YueOHbIe JeHCTBHUSA:

B XoZie 00CyKIeHHs yueOHOro MaTepHasa, pe3y/bTaTOB J1abopaTOPHBIX
paboT ¥ TIPOEKTOB 3a/[aBaTh BOITPOCKI M0 CYIIECTBY 00CY>KaeMOM TeMbl 1
BbICKAa3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud W I0of1ep>KaHre
6J1aroykenaTeIbHOCTH OOIIeHHS;

COTIOCTAaB/ISATb CBOM CYXKIEHUS C CYXKAEHUSIMH [PYTMX YYaCTHUKOB
auasiora, 0OHapy>KUBaTh pa3Mure U CXOZACTBO MTO3ULIHIA;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myO/IMUHO TIPeJCTaB/ATh pe3y/bTaThl BBIMOTHEHHOTO (DH3UUeCKOro OmbiTa
(3KCrIepuMeHTa, UCCIeJOBaHMS, TIPOEKTa);

MOHMMAaTb W WCIOMb30BaTh  IPEUMYI[eCTBA  KOMAaHJHOM U
VHAWBUYya/bHOM paboThl MpH pelleHud KOHKPETHOW (hHU3MUeCcKOM
TIpO0IeMBI;

TIPUHUMATD LIeJTH COBMECTHOM [1esiTe/TbHOCTH, OPraHW30BLIBATh JI€HCTBUS
Mo eé JOCTW)KEeHWIO: pacrpefiefisiTb poyid, 00CYy>KAaTb TIPOLIeCChl U
pe3y/bTaThl COBMECTHOM paboThl, 000011[aTh MHEHHST HECKOJILKHUX JTFO/IeH;
BBITIO/THSATH CBOIO YacTb PabOTHI, JOCTUTasi KAUeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HarpaB/eHHI0 W KOODJAWHHUPYS CBOU JAEWCTBUS C JIPYTUMH
yjleHaMH KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOEr0 BKJaZia B OOIWI TPOJYKT IO KPUTEPHSM,
CaMOCTOSITe/IbHO CHOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeNCTBUS.

Pery/isTUBHBbIe YHHBepPCa/IbHbIE YUeOHbIe eHCTBUS

CamoopraHusanus:

BBISIB/ISTH TIPO0JIEMBI B >KU3HEHHBIX M yUeOHBIX CUTYaLUsAX, TPeOyrommx
IJ1s pellieHus1 GHU3UUeCKrUX 3HAHUM;

OPHEHTHPOBATbCSI B  PA3IMUHBIX IIOAXOJAAX TPUHATHS  pelleHui
(VHIUBUAYa/bHOE, TPUHSTHE DEIeHUs B TPyMIe, MPUHSATHE pelleHui
TPYIIION);

CaMOCTOSITe/TbHO COCTaB/ISITh a/lFOPUTM pellieHus (GHU3UUeCcKoi 3ajaun Uin
TUlaHa WCC/IeZIOBAHUSI C YYETOM HMMEIOILUXCS PECYypPCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMeHTUPOBAaTh Tpe/ijlaraeMble BapHaHThI PelleHuH;
Jeath BbIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPOJIb, 3M0].[I/IOHaJIbeIﬁ HHTE/IVIEKT:

[laBaTh aJ|leKBaTHYIO OLIEHKY CUTYyal[uy U Mpejjiarath IJlaH eé U3MeHeHUs;
OOBSICHATL ~ TIPUYMHBI  JOCTWOXKEHUSI  (HeJOCTVDKEHUs]))  pe3y/bTaToB
JiesiTeTbHOCTH, [aBaTh OLIEHKY IMPUOOPeTEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B ZeSITE/IbHOCTh (B TOM UKCJIe B XOJ, BBITIOJIHEHUS
(Y3UUeCcKoro MCCeloBaHWS WM TIPOEKTa) HAa OCHOBE  HOBBIX
00CTOSITE/ILCTB, W3MEHUBIIMXCSI CUTYyalldd, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYLHOCTEW;

OLleHUBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSIM;

CTaBUTH Cebsi HA MeCTO JIPyroro uejoBeKa B XOfe CIopa WM JAUCKYCCUU
Ha Hay4YHYIO TeMy, IOHMMAaTb MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
MpY3HaBaTh CBOE TPABO Ha OLIMOKY TpY pellieHUH GU3nuecKux 3aad Uim
B YTBEPJKJ€HHAX Ha HAyUHbIE TeMbI U TaKOe JKe TIPaBo APyroro.



IMPEAMETHBIE PE3YJ/IBTATBI
K koHIly oOyueHusi B 9 Kj1acce mipejMeTHbIe Pe3y/ibTaThl Ha 0a30BOM ypOBHE
JO/DKHBI OTPaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUA:

WCIIO/b30BaTh TOHSATUSI: CUCTEMa OTCUéTa, MaTepuaabHas TOYKa,
TPaeKTOpHsl, OTHOCUTEIbHOCTh MEXaHWYeCKOro ABWKeHWs, nedopmarius
(yripyrasi, mjacTuyeckasi), TpPeHUe, LIeHTPOCTPEMUTe/IbHOe YCKOpPeHUe,
HEBeCOMOCTh W Teperpy3Ku, LIeHTp TsDKecTH, abCOMOTHO TBEp/Oe Tero,
I[eHTP TSDKeCTU TBEPJOro Teja, paBHOBeCHe, MeXaHUueckue KoyiebaHus U
BOJIHBI, 3BYK, WH(pa3ByK U YJbTPa3ByK, 3/J€KTPOMAarHWTHbIE BOJIHBI,
IIKajia 3JIeKTPOMAarHUTHBIX BOJIH, CBET, O/IM30PYKOCTb W [JaTbHO30PKOCTD,
CTIeKTPbI UCITyCKaHWs M TIOT/IoNeHus, anb(da, O6eTa- U raMma-u3yueHus,
W30TOIIbl, si/lepHasi SHepPreTHKa;

pas/vuaTh siBJeHUs1 (PDaBHOMEDHOE W HepPaBHOMEPHOE MPSIMOJIMHENHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [BIKeHWe, CBOOOJHOe
naZieHue Tesl, paBHOMEPHOe [IBU)KEeHHeE 0 OKPY’KHOCTH, B3aUMO/IeliCTBHe
Tesl, peakTUBHOe JBIKeHHe, KojebaTe/bHOe ABIDKeHHe (3aTyxarolfue U
BBIHY K/IeHHbIe K0Jie0aHUsI), pe30HaHC, BOJHOBOE JBW)KEHHE, OTPa’KeHHe
3ByKa, MPSMOJIMHEHOe pacnpoCTpaHeHue, OTpakeHue W MpesioMJieHue
CBeTa, MOJTHOe BHyTpeHHee OTpa)keHHe CBeTa, pa3/ioykeHre 6esioro cBeTa B
CIIeKTpP W CJ0KeHWe CIeKTpaJbHbIX [BeTOB, JUCIIepCUs CBeTa,
ecTeCTBeHHasl paJjM0aKTUBHOCTb, BO3HUKHOBEHWE JIMHEWYATOrO CIeKTpa
W3/lyuyeHuUs ) 0 OMUCaHUI0 UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OITbITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (PH3UUeCcKoe sIBJIEHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yUeHHbIX (U3UUYeCKUX SIBJI€HUN B
OKpy>XXaroljeM Mupe (B TOM uucie (Puanueckue siBJIeHUS] B TPUPOJE:
TIPWIKBBI U OTJIMBBI, ABWKeHUe TyiaHeT Co/THeYHOW CUCTeMbl, peaKTUBHOE
[BIJKEHHE JKMBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3em/ieTpsiCeHUe, CelWCMUUYeCcKrde BOJIHBI, I[yHaMH, 3X0, LBeTa Te,
OTITUYeCKHe SIBJIeHHs B TIpUpoje, OHoIoTHUecKoe [eHCTBHE BHAWMOTO,
y/ibTparoNeTOBOr0 M PEHTIeHOBCKOTO U3yueHul, ecTeCTBeHHbIN
PaIMOaKTUBHBIA (POH, KOCMUUECKHe JIyYM, paJuOaKTUBHOE U3/yueHue
TPUPO/IHBIX MHWHEpasioB, [leiCTBHMe PpaJMOAaKTHUBHBIX W3/lydeHUN Ha
OpraHv3M YeJiOBeKa), MpU 3TOM MepeBOAUTb MPAKTUUECKyH 3a/auy B
yueOHYI0, BbIIENISITh CYI[eCTBeHHbIe CBOWCTBA (TIPU3HAKH) (PU3NUECKUX
SIBJICHUU,

OMNMCHIBAaTh U3yUYeHHbIEe CBOMCTBA TeJ U (pU3NUeCKUe SIBJIEHUs, UCI0JIb3Ys
(u3nueckre BeMUUHBI (CpeHsIi W MrHOBEHHasi CKODOCTh Tejia IIpU
HepaBHOMEDHOM /IBW)KEHWM, YCKOpeHUe, repeMellleHre, MyThb, YIJIOBas



CKOPOCTb, CW/la TPEeHWs, Cua YIMPYroCTH, CUla TSDKECTH, YCKOpeHue
cBOOO/IHOTO TIaZieHus, BeC Tejla, WMMIY/IbC Tejla, WMITYJIbC CHUJIbI,
MexaHhuyeckass paboTa M MOILHOCTb, TOTEeHI[Ma/JbHas SHepPrus Tea,
MIOHATOrO0 HaJl MOBEPXHOCTHIO 3eMJ/IM, MOTeHLMa/lbHas SHeprusi CKaTou
TIDY)KMHBI, KUHeTUuUeCKasi HSHeprus, ToJiHasg MeXaHWueckasi SHeprus,
Tepyuo, ¥ YacToTa KosebaHu, JjiMHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, IOKa3arTe/b MPeJOMJIEHHs CpeJibl), MPU OMUCAHUU
TPaBU/IBHO TPAKTOBaThb (PM3UUECKUM CMBICI HCIIOIb3YEMBIX BeIUYUH,
o003HaueHUss W eAWHMIIbI (PU3NUYECKUX BEeIUYWH, HaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME JAaHHYIO (PU3MUECKYHO0 BEJIMUMHY C JPYTMMH BeJIMUMHAMU,
CTPOUTH rpaPuKy U3yUyeHHbBIX 3aBUCUMOCTeN (hH3UUYeCKUX Be/IMUKH;
XapaKTepu30BaTb CBOWCTBA Tes, (U3MYEeCKHe SBJIEHUSI U TIPOLeCChl,
WCI0JIb3ysl 3aKOH COXpaHEeHWsl SHepryd, 3aKOH BCEMMPDHOI'O TSATOTEHUS,
TIPUHLMIT  CYTEpIo3ULIMA  CUI, TIPUHLMUIT OTHOCUTeNnbHOCTU [anuines,
3akoHbl HBIOTOHA, 3aKOH COXpaHEeHWsl WMITY/IbCa, 3aKOHbI OTPaKeHWsl U
TIpeJIOM/IEHUS CBETa, 3aKOHbI COXPaHeHHUs 3apsiJ0BOr0 U MaCCOBOr0 YMCeT
TIpU sIIePHBIX DpeaklusX, MpU 3TOM [laBaTb CAOBECHYH) (POPMYIUPOBKY
3aKOHA Y 3aMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXKEHUE;

OOBSICHSTH (pU3MUEeCKHe TPOLIeCChl M CBOWMCTBA Tel, B TOM 4YMC/e U B
KOHTEKCTe CUTyalui MPaKTUKOOPUEHTUPOBAaHHOIO XapaKTepa: BbISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH 00bsSICHeHUe 13 2—3 JTOrUUeCKUX
IIarOB C OIMOPOM Ha 2—3 M3y4yeHHbIX CBOMCTBa (PU3NUECKUX SIBJIEHUM,
(r3nUeCcKMX 3aKOHOB WX 3aKOHOMEPHOCTEWN;

peliatb pacyéTHble 3ajaud (OmuparolMecs Ha CUCTeMy uW3 2-3
ypaBHEHMI), UCTI0/b3Yys 3aKOHbI U (hOPMYJIbI, CBSI3bIBalOIIe (PU3UUeCcKre
BeJIMUMHBL: Ha OCHOBE aHajM3a YC/IOBMSI 3aJaud 3alMuchbiBaTh KpaTKOe
yCJ/IOBUe, BBISIB/ISITH HEJOCTArol[e WM U30bITOUHbIe ZaHHble, BHIOMpPATh
3aKOHBI U (hOpMYJibl, HEOOXO[UMBIe /IS pellieHus], TPOBOIUThL PaCUéThl U
OLleHUBaThb PEaJIMCTUUHOCTh TIOJIy4YEeHHOro 3HaueHus (U3UUeCcKou
BeJINUUHBI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)KHO peldTb TIPU TOMOLU
(Y3UUeCKMX MeTO/0B, WCIIO/b3ysl OMHCAHWE WCC/Ie[0BaHUs, BbIEJSATh
TipoBepsieMOoe  TIPe/INO/I0’KeHre, OlLleHUBaTh TMPaBWIBHOCTh —TOPs/IKa
TpOBe/IeHUs]  UCC/IeIoBaHus, [Jle/laTb  BbIBOJbl, WHTEPIIPETUPOBAThH
pe3yJibTaTbl HAabJIIOJeHUI U OMBITOB,;

MPOBOJIUTh  OTBITBI TI0 HaO/mofeHnI0  (GU3NYeCKUX SIBJIeHUA WU
(bur3nueckux CBOWCTB Tes (M3yueHre BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHsl SHepruM, 3aBUCUMOCTh Tiepyuofia KojebaHui TpPY>XMHHOTO
MasiTHUKa OT MacChl Tpy3a U )KECTKOCTU MNPY>KUHBI U HE3aBUCUMOCTb OT



aMIUIATY/IbI MaJslbIX KoJie0aHUi, MPSMOJIMHEHOe pacTipoCTpaHeH e CBeTa,
pas3niokeHre 6esloro cBeTa B CIEKTP, M3yueHHe CBOWCTB M300pa)keHHUs B
TJIOCKOM 3epKajie U CBOWCTB u300pakeHUsi mipegMeTa B cobuparoiieit
nviH3e, Hab/rofleHre CIUIOUIHBIX U JIMHeWYaTbIX CIEeKTPOB W3/Ty4eHusi):
CaMOCTOATeJIbHO ~ CcOoOMpaTh  yCTAaHOBKY W3 HW30BITOUHOro Habopa
o0opy/loBaHusl, OMMChIBaTH XOZ  OMbITa W €ro  pe3yJbTaThl,
(GhopMyUpOBaTh BLIBO/bI;

TIPOBO/IUTh TP HEOOXOANMOCTU CEPUI0 TIPSIMbIX U3MepeHUi, orpezeisisi
cpefiHee 3HaueHUWe U3MepsieMOll BeMuMHbl ((hOKyCHOe pacCTosiHue
cobuparoijeli MH3bI), 0OOCHOBBIBAaTH BBIOOp cIocoba wW3MepeHust
(u3MepuTeNBbHOTO MpHOOpa);

MIPOBOJUTh UCC/Ie[JOBaHME 3aBUCHMMOCTEM (PU3NYECKHUX BeJUYUH C
WCI0J/Ib30BaHMEeM TIPSIMBIX H3MepeHUM (3aBUCHMOCTh TYTU OT BpeMeHHU
TIPU PaBHOYCKOPEHHOM [IBWKeHWM 0e3 Haua/JbHOM CKOPOCTH, Teproja
KosebaHMII MaTeMaTHM4eCKOro MasiTHMKa OT [J/JMHbl HUTH, 3aBUCUMOCTHU
yrja OTpakeHusl CBeTa OT yrja MaZleHus M yrja MNpejioOM/IeHUs OT yIJia
nafieHyst): TUIaHUPOBATh HCC/e/JOBaHWe, CAMOCTOSTEThHO COoOupaTh
yCTaHOBKY, (PUKCHMpOBaTh pe3y/abTaTbl IOJIyYeHHOW 3aBUCUMOCTHU
bu3nueckux BeUUMH B BUe Tabmull U rpaduKOB, Je/aTh BbIBOJBI TI0
pe3yJsbTaTtaM UCC/e[JOBaHuS;

TIPOBO/JIUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJUUUH (CpefHsis
CKOPOCTb M YCKOpeHHWe Tejla TMpPH pPaBHOYCKODEHHOM JIBW)KEHUH,
yCcKopeHue CBOOOAHOrO MajieHusi, KECTKOCTb TPY>KUHBI, KO3(DULIeHT
TPeHUs] CKOJIbKeHUs, MexaHhdyeckass paboTa ¥ MOIIHOCTb, YacToTa U
nepuosi KonebaHWM MaTeMaTHYeCKOro U TPY)KUHHOTO MasTHUKOB,
ONTUUeCKass CWia coOuparomier JIMH3bl, PaJAMOAKTUBHBIM  (DOH):
TJIaHMPOBaTh U3MepeHHsi, coOMpaTh SKCIepUMeHTa/llbHYyH0 YCTaHOBKY U
BBITIOJIHATb M3MepeHusl, Cjie[ys Tpe/iyIoXKeHHOW WHCTPYKLIMM, BBIYUC/ISATD
3HaueHue BeJIMUYMHbI U aHA/IM3UPOBATh MOJTyUeHHbIe Pe3y/bTaThl C YUYETOM
33/IaHHOM TMOTPEeLIHOCTU U3MEPEHNH;

co0roaTh MpaBu/ia TeXHUKU 6e30MacHOCTU Mpu paboTe C 1labopaTopHbIM
obopy/ioBaHUEM;

pa3MuaTh OCHOBHbIE TIPHM3HAKKM M3yUYeHHbIX (U3UUECKUX MOJeJiei:
MaTepuasbHasi TOUKa, abCO/IFOTHO TBEpZAOEe Ten0, TOYeUHBbIM HCTOYHUK
CBeTa, Jiy4y, TOHKas J/IMH3a, IJIaHeTapHas MOJe/Jb aroMa, HYKJIOHHast
MO/IeJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh TPUHIMIMBI  /eWCTBUS UW3yUeHHbIX TNpPUOOPOB U
TeXHUUYECKUX YCTPOMCTB C OINOPOM Ha MX OMNUCaHusg (B TOM 4YHCJIE:
COUIOMETP, [JAaTUMKU TIOJIO)KeHUsl, PACCTOSTHUSI M YCKODEHHs, paKeTa,



5X0JIOT, OUKM, TIepPUCKOIN, QoToanmnapaT, ONTUYECKHe CBETOBO/PbI,
CIeKTPOCKOM, J[03UMeTp, Kamepa BunbcoHa), HMCHOnb3yss 3HaHUA O
CBOMCTBaX (U3MUeCKUX SIBJeHUA U HeoOxogumble  (uU3NUYecKue
3aKOHOMEPHOCTUY;

VCTI0/Tb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU HM3YUYeHHbIX TeXHUUeCKHUX
YCTPOICTB, WU3MepUTebHbIX MPUOOPOB U TEeXHOJIOTMYeCKUX IPOLIeCCOB
MpU pellleHUM yueOHO-TIPAKTUUeCKUX 3a/lau, ONTUUYecKHWe CXeMbl AJisi
MOCTpoeHUs1 M300pakeHHH B MJIOCKOM 3epKarsie U cobupatoliieii MH3e;
NPUBOJUTL  TpUMepbl  (HAaXOAUTb  WHGOpPMALMI0O O  IIpUMepax)
MIPAKTUUECKOI0 MCIO0JIb30BaHUsl (PM3UUeCKUX 3HaHUM B I1OBCEJHEBHOM
)KU3HU Zij1 0becrieueHusi 6e30macHOCTH TIpU obOpaltieHUu C ripubopamu 1
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0pPOBbsi M COOJIOZeHMs
HOPM 3K0JIOTHYECKOT0 MOBe/IeHNs B OKPY KaloLLeil cpejie;

OCYILeCTB/ATH TIOWCK HH(OpPMALMM  (PU3NYECKOro COZepKaHUs B
WHTepHeTe, caMOCTOsITeIbHO (JOPMYJIMPYsl TIOUCKOBBIN 3aripoc, HAXOUThb
MyTH OTpe/ie/ieHus1 JOCTOBEPHOCTH TMOJIyUeHHON MH(OPMAaLMK Ha OCHOBe
VIMEIOLMXCSl 3HaHWH U JI0NOJTHUTE/IbHBIX UCTOYHUKOB;

MCII0/Ib30BaTh TIPY BBIMIOJIHEHUM YueOHBIX 3a/laHWi Hay4YHO-TIOMYJ/ISIPHYIO
nUTepaTypy  (PU3MYeCcKoro COfep)KaHWs, CIpaBOUHble MaTepualibl,
pecypchl cetv VIHTepHeT, B/a/leTb NMPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHusi THPOPMALIMK U3 OFHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO;
co3/jaBaTb COOCTBEeHHbIe MUCbMEHHbIe M yCTHble COOOLeHUsI Ha OCHOBE
vHbOpMaLu W3 HEeCKOJbKUX HCTOYHUKOB (DHM3UUECKOT0o COJlep>KaHusl,
yO/IMYHO TIPe/ICTaB/ISATh pPe3yJbTaThl IPOEKTHON W/ UCC/Ie[0BaTe/IbCKOM
JeSITeIbHOCTH, TPU  5TOM TPaMOTHO  MCMO/b30BaTb  U3yUeHHbBIN
MOHATUMHBIM armapaT W3y4yaemoro paszena (U3MKd M COINpPOBOXJAAThb
BBICTYIJIEHWE TIpe3eHTaluell C yuéToM ocobeHHOCTel ayAuTOpUu
CBEPCTHHKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

9 K/IACC
KonunyecTBo uacos
HaumMeHoBaHMe pa3je/ioB U TeM JneKTpoHHbIe (H(POBEHIe)
Ne n/nn KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsl Bcero oOpa3oBaTe/bHbIE PeCypPChI
e paboTbI padoThI
Pa3zgen 1. MexaHnnueckue sBJIeHHA
MexaHnuecKoe /IBW)KeHHe U CIIoco0bI ero
1.1 5 1 https://m.edsoo.ru/CEOGHRGTL
OIMCaHus
1.2 B3aumogpeiicTBue Ten 6 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHbI COXpaHeHUs! 3 https://m.edsoo.ru/SHEC3Y25B
Wtoro no paspeny 14
Pasjen 2. MexaHH4ecKHe K0/1e0aHus ¥ BOTHBI
2.1 MexaHuueckue KoyiebaHust https://m.edsoo.ru/SS5VIGSAI3
2.2 MexaHuueckue BOJIHbL. 3BYK 3 1 https://m.edsoo.ru/DHIJG8AS50
Wroro nio pasgeny 5
Paspen 3. DjleKTpoMarHuTHOe 110/1€ U 3/IeKTPOMAarHUTHbIE BOJTHBI
ONeKTPOMarHuTHOe T10J1e U
3.1 P 3 2 https://m.edsoo.ru/DT98BSEY0
3/IeKTPOMAarHUTHbIE BOJIHBI
Wroro no paspeny 3
Pa3znen 4. CBeToBbBIE AAB/ICHUS
4.1 3aKOHbI pacIipoCTpaHeHus CBeTa 3 https://m.edsoo.rt/HBN3NMK2M
4.2 JIVH3BI ¥ OITHYECKHe TIPUOOPBI 3 https://m.edsoo.rt/20WNYKRX1
4.3 PasioykeHrie 6esioro csera B CIIEKTP 1 https://m.edsoo.ru/2Z5AHODTO



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/CEOGHRGTL

Wtoro no pa3zpeny 5
Pa3pgen 5. KBaHTOBBIe AB/1eHUs
n
5.1 CHYCKARHE M HOTTOMERHe CoeTd 2 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CTtpoeHue aTOMHOTO s/ipa 2 1 https://m.edsoo.ru/USWX2R61B
5.3 AnepHble peakuyuu 2 1 https://m.edsoo.rt/TMMVY9VSF
Wtoro no paszemny 6
Pa3pen 6. IToBTopuTe THHO-000010AI0IHIT MOY/TH
I 6006
6.1 OBTOPEHHE 1 ODODLIEHNE CORCPM ARMA 1 2 https://m.edsoo.ru/JKQXVIEBE
Kypca ¢usuku 3a 7-9 knacc
Wtoro mno pa3zeny 1
OBILIEE KOJIMYECTBO YACOB I10 34 57

[TPOI'PAMME



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/BK5E4AQQ8




ITIOYPOYHOE IVIAHNPOBAHUE

9 KVIACC

Ne n/m

Tema ypoka

Ko/smmmuecTBO yacoB

Bcero

KoHTpo/bHEIE
padoThI

IIpakTHyeckue
padoThI

Jara
HU3y4eHHU
|

J/1eKTpoHHBIe U poBbIe
o0pa3oBaTe/bHbIE PecypChl

Cucrema orcueTa.
OTHOCUTETbHOCTD
MeXaHUUeCKOro IBMYKeHHUsI

https://m.edsoo.ru/UP3188VCD

PaBHOMepHOe npsiMO/IMHEHOe
JIBYDKEHUE

https://m.edsoo.rt/E65RWOZKO0

HepaBHoMepHoOe
NPSIMOJIMHEHOe JIBIDKEHHe.
CpenHsisi ¥ MTHOBEHHas
ckopocTb [IpsiMonmHelriHoe
PaBHOYCKOPEHHOe [IBIKEHHe.
Yckopenue. CKOpOCTb
MPSIMOJIMHEMHOT 0
PaBHOYCKOPEHHOTO [IBUKEHUS.
I'paduk ckopocTu

https://m.edsoo.ru/L.043PYTGB

CBo0OOIHOE TIaZieHne TeJl.
OmnbriTe! 'amunes

https://m.edsoo.rt/NMQA4GGEQ

PaBHOMeEpHOe [BUKeHMe 110
OKpy>KHOCTH. [lepron v yactora
obpaiijeHus. JIuHeHas u
yIJI0Bast CKOPOCTH

https://m.edsoo.rt/PVRBIDTTH

[TepBoiii 3akoH HbroTOHA.
BekTop cusibl

https://m.edsoo.ru/TADTURL3K



https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/UP3I88VCD

Bropoii 3akoH HetoTOHa.
PaBHOpeliCcTBYIOIIast Cijia

https://m.edsoo.ru/5A28NGVEV

Tpetuii 3akoH HeroToHa.
Cyniepniosunysi cun

https://m.edsoo.ru/XPFY G64RM

Cuna ynipyroctu. Cusia TpeHUst
JlabopaTtopHasi paboTa
«OmnpepeneHune XeCcTKOCTU
TIPY>KUHbI»

https://m.edsoo.ru/BHBXXRIJQ

10

Cua TsbKeCTH U 3aKOH
BCEMHPHOI'0 TSATOTEHUSI.
YckopeHue CBOOOHOTO
rajieHus

https://m.edsoo.ru/MEETXGF6Q

11

KoHTtponbHast paboTa o teme
"MexaHuyeckoe BUKeHUe.
BsaumopeiictBue ten"

https://m.edsoo.ru/J1IBOUJ2YG

12

Nwmrnynbc Tena. UMIyabC CUibI.
3aKOH COXpaHeHUs UMITYJIbCa.
Ympyroe u Heynpyroe
B3aUMO/IeNCTBHE

https://m.edsoo.ru/7PISBWQD?2

13

MexaHuueckasi paboTa u
MOIITHOCTb

https://m.edsoo.rt/FCOHVOY XP

14

CBs13b 3HEprur v padboThI.
[ToTeHuManbHAas SHePrus
KuHeTnyeckas sHeprus. 3aKoH
COXpaHeHUs1 SHePTUU B
MeXaHUKe

https://m.edsoo.ru/ZIFB7L5EF

15

KonebarenbHoe JBM)KeHUE U €ro
XapaKTepUCTUKU 3aTyxaroljye

https://m.edsoo.ru/3EQ3BHBZ3



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/5A28NGVEV

KosiebaHus1. BeIHY K/IeHHbIe
KosiebaHus1. Pe3oHaHC

[IpeBpallieHre 3HEPTUU TTPU
MeXaHHUUeCKUX KoeOaHUsIX

17

MexaHuuecKye BOJIHBI.
CBoiicTBa MEXaHUYECKHX BOJIH.
HpO,E[OJ'IBHbIe U T1orepeyHbIe
BOJIHBI

https://m.edsoo.ru/QHBQ3U5XV

18

3ByK. PacripoctpaHeHue u
OoTpakeHHe 3ByKa ['POMKOCTb
3ByKa U BbICOTa TOHA.
AKyCTHUYeCKUI pe30HaHC

https://m.edsoo.ru/NTZLRXDB5

19

KonrpospHast paboTa 1o Teme
"3aKOHBI COXpaHeHUs.
MexaHuueckue KosiebaHUs U
BOJ/IHBI"

https://m.edsoo.ru/ZVD77Z44VH

20

OJIeKTPOMAarHUTHoOe IoJie.
OJIeKTPOMarHUTHbIe
BO/IHBL.CBOMCTBA
3/1EKTPOMarHUTHBIX BOJIH.

https://m.edsoo.rt/KAKC7HSCG

21

Ypok-koHbepenuus "lkana
371eKTPOMAarHUTHBIX BOJIH.
Hcnosnb3oBaHue
371eKTPOMAarHUTHBIX BOJTH J1JIs1
COTOBOM CBSI3M"

https://m.edsoo.ru/7E1J2VY03

22

OJIeKTPOMarHuTHasi MpUpoja
cBeta. CKOpOCThb CBeTa.
BosHOBBIE CBOMCTBA CBETa

W cTouHuKU CBeTa.

https://m.edsoo.ri/ZFGOBMGFX



https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/QHBQ3U5XV

[IpsiMonuHeliHOe
pacrnpocTpaHeHHe CBeTa.
3atmenus ConHua v JIyHbl

23

3aKOH OTpakKeHUsl CBeTa.
3epkasa. Perienue 3agau Ha
TIpUMeHeHHe 3aKOHA OTPayKeHUsT
cBeTa

https://m.edsoo.ru/QONUKCDOB

24

[Ipenomnenuve cBeta. 3aKOH
ripesioMmsieHus1 cBeta [loHoe
BHyTpPeHHee OTpakeHue CBeTa.
Wcnons30BaHe OJJTHOTO
BHYTPEHHero OTpaKeHHsl B
ONTUUECKUX CBETOBOJAX

https://m.edsoo.ru/NF1PZFEV3

25

JlabopaTtopHasi paboTa
"OrnpeneneHue HOKyCHOTO
PaCCTOSIHUSL ¥ OIITUYECKOH CUJIBI
cobupatoiiieii TMH3bI"

https://m.edsoo.ru/3XTVNZNJJ

26

Pa3noskeHue Gesioro cBera B
criexTp. OnbIThl HBIOTOHA.
Crio)keHHe CrieKTpasbHbIX
LBeTOB. /lucriepcus cBeta

https://m.edsoo.ru/ZPRFN4D5V

27

OnbiTtel Pe3epdopaa u
IJIaHeTapHast MOZle/ib aToMa
IToctynatel bopa. Mogesns
aroma bopa

https://m.edsoo.ru/P922QVFIV

28

Ncnyckanue u norJiomeHye
cBeTa aToOMOM. KBaHTBI.
JIuHelyaTble CIIEeKTPbI

https://m.edsoo.ru/MOLRTHPCO



https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/QONUKCDOB

81

Paii0aKTUBHOCTE U €€ BU/bI

https://m.edsoo.ru/22H32JWLM

29

CrpoeHue aTOMHOIO g/pa.
HyxkonHas Moziesnib
PafyioakTriBHbIe TIpeBpallieHus.
W3otonsl.Ilepuos mosypacmnaza.

https://m.edsoo.rt/IRVESKOFK

30

AnepHble peaku. 3aKOHBI
COXpaHeHMs 3apsi0BOro U
MaCCOBOI'0 Yucesl DHeprus CBsi3u
atoMHbIX sifiep. CBsi3b MacChl U
SHepruu

https://m.edsoo.ri/YOQ2XMKOO0

31

Perienue 3azau o teme
"fAnepHble peakiun"

https://m.edsoo.ru/OD4KHL Q4T

32

Peakuiy cuHTe3a U [lenieHus
spep. IcTOuHUKU 3Hepruu
CouHija 1 3BE3]

https://m.edsoo.rt/RMBFQBND7

33

Ypok-koHbepeH1us " aepHast
JHepreTuka. [elicTBus
Pa/IM0aKTUBHBIX U3Ty4YeHU Ha
JKUBbIE OPraHUu3MbI"

https://m.edsoo.rt/QTNWEW90Q

34

KonTponbHast paboTa 1o Teme
"DneKTpoOMarHMTHoOe MoJie.
OJIEKTPOMAarHUTHbIE BOJTHBI.
KBaHTOBBIE sIBIeHUS"

https://m.edsoo.ru/SUTJAFD6U

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

34



https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/22H32JWLM




ITPOBEPAEMBIE ITPEJIMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OFPA30BATE/IbPHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

9 K/IACC

Kop
NpoBepseMoro
pe3y/bTaTa

HpOBEpHEMbIe NnpeaMeTHbIe pe3y/ibTaThl 0CBO€HUA OCHOBHOH
Oﬁpa30BaTEﬂbH0ﬁ NnporpaMmmbl OCHOBHOI'O 06]].[01"0 06pﬂ30BaHI/IH

1.1

HCII0/Ib30BATh M3YyUY€HHbIe TIOHATHA

1.2

pPa3/inyaTh SABJIEHHUSA TI0 OIMMCAHUIO HMX XdPAKTEPHbIX CBOMCTB U Ha

OCHOBE OIIbITOB, J€MOHCTPUPYIOLIMX JJaHHOe (PU3MUecKoe sIBJIeHUe

1.3

pacro3HaBaTh MPOSIBJIEHWe U3yUeHHBbIX (U3NYeCKUX SIBEHUM B
OKpY’KarollleM Mupe, B TOM uuciie (pu3nueckue siBJieHWsl B TIPUPOJe,
TP 3TOM I1€PeBOAUTH TMPAKTUUECKYIO 3a/lauy B yueOHYIO, BbIZE/STh

CylljeCTBeHHbIe CBOMCTBA (TIPU3HAKK) (PU3MUECKUX SIBIEHUM

1.4

OTNHUChIBaTh M3yueHHble CBOWCTBA Tel U (PU3MUYecKUe sB/IE€HUS,
WCTOJb3ysl  (U3UUeCKWe BeJWYWHbI, TPU ONUCAHUM TPaBUIBHO
TpPakToOBaThb  (PM3UYECKM  CMBIC  HWCHOb3YyeMBIX  BeJIMYMH,
0003HaueHUsI ¥ eJMHULIBI (PU3UUECKUX BeTUYMH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAIOLL[ME  [IJaHHYX (DM3UYEeCKY0 BeIWYMHY C JpYIMMHU
Be/IMYMHAMH, CTPOMTb TpapMKuM  H3YYEeHHBIX  3aBUCHMOCTEH

(I)I/IBI/I‘-IECKI/IX BeJIMYKMH

1.5

XapaKTepu30BaTb CBOMCTBA TeJl, (hU3NuUecKue SIBJIeHUsI U MPOLeCCHI,
WCTOJIb3ysl M3yUeHHble 3aKOHbl, MPH 3TOM [JaBaTh CJOBECHYIO
(OopMy/MpPOBKY 3aKOHa M 3alMCbiBaTb €ro MaTeMaThyeckKoe

BbIpa)KeHHe

1.6

0OBSCHATH (U3MUECKHe TIPOLIeCCHI U CBOWCTBA TeJl, B TOM UWC/Ie U B
KOHTEKCTe CUTyalMd MpPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUYMHHO-CJIe/ICTBEHHbIE CBSI3U, CTPOUTH 00BSICHEHUE U3 2
— 3 JIOTMYeCcKMX IIaroB C MOMOLIBIO 2 — 3 M3yUeHHBbIX CBOMCTBA

(bu3nUecKux siBJIeHUH, PU3MUeCcKUX 3aKOHa WX 3aKOHOMEPHOCTH

1.7

pelllaTh pacuéTHble 3ajaud (OMUparoIuecss Ha cuctemy us 2 — 3

ypaBHEHM), WCIOJb3ysl 3aKOHbl U (OPMyJbl,  CBfI3bIBAKOIIKE




(I)I/I3I/I‘-IECKI/IE BE@/IMUMHBI: Ha OCHOBE€ dHa/IM3a YC/I0BUA 3aAdd4YHU
3dIIMCbIBATL KpPAaTKOe€ YyC/JIO0BHUE, BbIAB/IATL HeAOCTaroliye MW
M30BITOUHEIE JAdaHHbIe, BI:I6I/IPaTb 3dKOHBbI U (l)OpMy']IbI, HEO6XO,E[I/IMBIE
4Jisd pelleHurs, MpOBOAWTb pvaéTLI N OLEeHHBATb Pea/TMCTHYHOCTb

IMMOJIYyUEHHOI'O 3HAUE€HUA Cl)HBquCKOﬁ Be/IMUMHBI

1.8

pacrio3HaBaTh TpPOO/eMbl, KOTOpble MOXKHO PpEIINUTh TP TTOMOILA
¢bu3MUeCKUX MeTO/|0B, UCIIOJIb3Ysl OMUCAHKE WCC/Ie0BaHusl, BbIAEATh
rpoBepsieMOe TMPeATNO/I0)KeH!e, OLIeHWBaTh TMPAaBUIBHOCTb MOPSsiAKa
NpOBeJleHUs] UCC/Ie[0BaHus, [e/aTb BbIBOJbl, WHTEPIIPETHPOBATh

pe3y/bTaThl HAOMOEeHNH 1 OTILITOB

1.9

TIPOBOJUTL OMBITBI M0 HAO/MIOAEHUI0 (U3NYECKHUX SIBJIEHUH WU
(¢U3HUecKNX CBOMCTB TeJ: CaMOCTOSITEJIbHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOrO Habopa 00OOpy/JOBaHUS, OMUCHIBATH XO7 OMbITA W €ro

pe3y/ibTaThl, HOPMYJ/IMPOBATh BHIBO/IbI

1.10

NPOBO/IUTL TPU  HEOOXOAWMOCTH CEpHI0 TIPSIMBbIX  HM3MEPeHUH,
orpefiesisisi CpefiHee 3HaueHUe H3MepsieMOW BeWuuHbl ((HOKyCHOe
paccTosiHie cobuparoiie MH3bI), 000CHOBBIBATH BHIOOpP criocoba

r3MepeHus (M3MepUTeIbLHOTO Tprbopa)

1.11

TIPOBOJUTh MCC/Ie/JOBaHHEe 3aBUCUMOCTeN (U3NUeCKUX BeJIUYMH C
WCTIO/b30BaHUEM TIPSIMBIX W3MEPEHUH: TUIAHUPOBAaThb MCC/Ie[JOBaHUe,
CaMOCTOSITeJIbHO COOMpaTh YCTaHOBKY, (PUKCUpOBaTh pe3y/bTaThl
TOJTyYeHHOW 3aBUCHMOCTUA (PU3MUECKUX BEJUUMH B BHjEe Tabauiu

FpaCbI/IKOB, Ae/1IaTb BBIBOJLI I10 pe3yJ/ibTaTaM UCC/IeJOBAHUA

1.12

MPOBOJUTH  KOCBEHHble  M3MepeHHs  (PU3MUYEeCKUX  BeJMYUH:
TJIaHUPOBaTh U3MepeHHs], COOMpaTh SKCIIePUMEHTAIbHYI0 YCTaHOBKY
Y BBINOJIHATE HW3MepeHus, ciefys IpeJlo)KeHHOW WHCTPYKLUH,
BBIUMC/IAT 3HaueHWe BeJWYMHbl U aHa/JU3UpOBaTh I10/yueHHbIe

pe3y/bTaThl C YUETOM 3a/JaHHOM MOTPEeIIHOCTH U3MePeHU

1.13

CO6J'IIO,ILaTL MpaBW/ia TEXHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHbIM 000pY/J0BaHHEM

1.14

pa3nuuaTb OCHOBHbIe TIPU3HAKM M3yUEHHBIX (M3UUECKHUX MOJesel:
MaTepHasibHasi TOUKa, abCOIFOTHO TBEP/I0€ TeJI0, TOUeUHbIH UCTOUYHUK
CBeTa, JIyy, TOHKas JIMH3a, IJlaHeTapHas MOJe/ib aToMa, HYK/IOHHasi

Mo/le/Tb aTOMHOT0 s/]pa

1.15

XdPaKTe€PHU30BaThb IIPUHIMIIBLI AEﬁCTBHH N3y4YE€HHBbIX HpI/I60pOB 41




TeXHUYeCKUX YCTPOMCTB C ONOPOM Ha WX ONUCaHWS, MWCII0JIb3ys
3HaHWST O CBOMCTBaX (U3NYECKHUX SBI€HUA ¢ HeoOXoAuMbie

(u3ryecKre 3aKOHOMEPHOCTH

1.16

VCTIO/Ib30BaTh CXeMbl U CXeMaTU4yHble DUCYHKA MW3yYeHHBIX
TeXHUYEeCKUX  YCTPOMUCTB, V3MepUTe/IbHBIX nprubopoB "
TeXHOJIOTUYeCKUX TIPOLIeCCOB TIPU pelleHnH yueOHO-TIpaKTUYeCKHX
3a/lay, ONTUYeCKHe CXeMbl JJisl TIOCTPOeHusT N300paXkeHUH B MI0CKOM

3epKaJsie ¥ coOOUparoleit nH3e

1.17

NPUBOJWUTL TIpUMephbl  (HaXOAUTh MHGPOPMAIL[MI0 O TPUMepax)
MPaKTUYeCKOT0 UCT0/Ib30BaHUsI (PU3NUeCKUX 3HAHWM B TOBCeJHEBHOM
KU3HU i obecriedeHrsi 0e30MacHOCTA TpPU  OOpaljeHun C
npubopaMy ¥ TeXHWYeCKUMH YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbS U

cob/1r0/1eHNsI HOPM SKOJIOTMYeCKOro TI0Be/IeHHsI B OKpY Karolleil cpejie

1.18

OCYILIeCTBJISITh MOUCK UH(OPMaLK HU3NUECKOTO COZlep>KaHus B CeTH
VIHTepHeT, CamMoOCTOSITE/ILHO (POPMYJIMPYSl TOMCKOBBIA  3arpoc,
HaxOJUTb IyTU  OMpeje/eHus  [JOCTOBEPHOCTH  TOJyueHHOU
MHpOpPMalLlMM Ha OCHOBe HMEIOIUXCS 3HAHWW U [IOTIO/IHUTETbHbIX

HCTOYHHMKOB

1.19

WCTO/Mb30BaTh TIPU  BBITIOJIHEHWM yueOHBIX 3aZlaHUN  Hay4HO-
TIOMY/IIPHYI0 JIUTepaTypy (M3MYeCcKOro COJiep>KaHusi, CIpaBOYHbIE
MaTepuasnbl, pecypcbl ceTu VIHTepHeT; BiajeTb IpUéMaMu
KOHCITEKTUPOBaHMs TeKCTa, Tipeobpa3oBaHus MHPOPMALIUU U3 OIHOU

3HAaKOBOUM CUCTEMBI B [IPYTYIO

1.20

co3/laBaTb COOCTBeHHble TIMChbMEHHbIE U YCTHbIe COOOILeHUs Ha
OCHOBe WH(OpMalMM U3 HECKOJbKHUX WCTOUHHMKOB (DH3UUeCKOro
cofiep>KaHusi, TyO/IMUHO TIPe/CTaB/IsATh Pe3y/IbTaThl TPOEKTHOM WIIN
WCC/Ie[JOBaTe/IbCKOM  eATeIbHOCTH, TpA  3TOM  IPaMOTHO
WCIO/Ib30BaTh WU3yUeHHbIM MTOHSATUMHBIN amnmnapaT U3y4aemMoro paszesa
GU3MKU M COMPOBOXKJATh BBLICTYIUIEHWE Tpe3eHTalell C Y4éToM

0cobOeHHOCTel ayAUTOPUN CBEPCTHUKOB

1.21

TIPY BBITIOJTHEHWU YUueOHBIX MPOEKTOB U UCC/IeIOBaHUN (HHU3UUEeCKUX
TIPOLIECCOB pacripefieisiTb 0053aHHOCTH B T'PyIIie B COOTBETCTBUU C
MOCTaB/eHHbIMUA ~ 3aflauaMu, CJeJUTb 3a BbINIOJHEHWeM T[1aHa
JeMCTBUM W KOPpPEeKTUpOBaTb  €ro, ajJieKBaTHO  OL|eHWBAaTh

COOCTBEHHBIN BK/JIaAd B [AeATeJbHOCTb TI'PYIIIbl, BBLICTPAWBATH




KOMMYHHKATHBHOE B3aHMOAEI>’ICTBHe, TMMPpOABJIAA IOTOBHOCTH

paspelaTb KOHQJIUKTHI




ITPOBEPAAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

9 KJTIACC
Kon
paszen Kog snemenra IIpoBepsiemble 3/1eMeHTBI COAEePyKaHUs
a
MEXAHUWUYECKUE ABJIEHUA
81 Mexannueckoe [BwkeHue. MarepuanbHasg TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTE/IbHOCTh MeXaHUUeCKOTO JBUKEeHUS
8.3 PaBHOMepHOe MpsiMOJIMHeHOe ABWXKeHne
HepaBHoMepHOe MIpSIMOJIMHENHOe JIBIDKEHUeE.
8.4 CpeagHssas UM MIHOBEHHasgs  CKOPOCTb  Teja  IIpU
HepaBHOMEPHOM [IBV)KEHUU
a5 YckopeHnue. PaBHOyCKOpeHHOe MpPSIMOJIMHENHOe
' [IBIKeHHe
8.6 CBobogHoe mazsienue. OmbIThI ["anuiest
PaBHOMepHOe ABrKeHue 0 OKpYy>KHOCTU. Ilepuon u
8 8.7 yacToTa oOpaieHus. JIuHeWHass UM yrJjioBasi CKOPOCTH.
LleHTpOCTpEMHUTE/ILHOE YCKOPEHUe
8.8 [TepBoiii 3akoH HeroTOHA
8.9 Bropou 3akoH HeroToHa
8.10 Tpetuit 3akoH HetoTOHa
8.11 [IpyHLMIT CynIepro3ULiuM CUl
8.12 Cuia ynpyroctu. 3akoH I'yka
813 Cusma TpeHMs: Cwia TpeHUs CKOJIbXKeHUs, Cua
' TpeHUsI TIOKOSI, IPyTre BU/bI TPeHUs!
8.14 Cuma TSKeCTU W 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHue cBOOO/IHOTO TaJIeHusT
8.15

Opwkenue  rtuianer  BOKpyr  Connua.  Ilepsas




KOCMHUUeCKad CKOPOCTh. HesecomocTs 1 reperpyskKu

PaBHOBecMe  MarepuasbHOM  TOUYKH.  AOCOMIOTHO

8.16 )
TBEpJ0€ TeJlo
8.17 PaBHOBecue TBEpPAOro Tesa C 3aKPerVIEHHOM OChIO
' BpaueHusi. MomeHT cuibl. LleHTp TskecTr
8.18 Nwmrnynsc Tena. UsmMeHeHue umriyabca. MIMMyibC CHAJIbI
8.19 3aKOH COXpaHeHUs UMITyJ/IbCa
8.20 PeakTrBHOE JBH>KEHUE
8.21 MexaHnueckasi paboTa ¥ MOIIIHOCTb
8.9 Pabora cun TskecTH, ympyroct, TpeHus. CBs3b
. 3Hepruu U paboThl
823 [loTeHianbHast 3Heprysi Tejaa, [IOGHATOTO  Haf,
' TOBEPXHOCTBIO 3eMJIv
8.24 [ToTteHLanbHas SHePrys CKaToN NPY>KUHbI
Kvnernueckass sHeprusi. Teopema O KHWHETHYeCKOU
8.25
3Hepruv
8.26 3aKOH COXpaHeHUsT MeXaHUUeCKOW SHepruu
[TpakTHueckue paboThI:
OmnpesienieHre CpeJHell CKOPOCTH CKOJIbKEHHUsI OpyckKa
WIA [BWKEHUs 1IapykKa MO HaK/IOHHOM TJIOCKOCTH.
OrnpesiesieHre yCKOpPeHUs1 Tesla MPU PaBHOYCKOPEHHOM
[BYDKEHUU 10 HAKJIOHHOW TJIOCKOCTH.
WccnenoBanue 3aBUCMMOCTH IYyTM OT BpPeMeHU IIpU
PaBHOYCKOPEHHOM /IBI>KeHNY 6e3 HauabHOM CKOPOCTH.
[IpoBepka ruroTesbl: ecd IPU PaBHOYCKOPEHHOM
8.27

JBIWKeHWU 0e3 HaualbHOW CKOPOCTH TMYTH OTHOCSTCS
KaK psifi HEUYETHBIX UHMCeJ, TO COOTBETCTBYIOLUE
MIPOMEXXYTKH BpeMeHH O/JMHAKOBBI.

WccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHSI CKOJTb)KEHUS
OT Culbl HOpPMajbHOro JaBrieHus. OrnpejeneHue
Ko3(uLeHTa TpeHUsl CKoJbKeHus. OripefeneHue
JKECTKOCTH TIPYXKMHBIL. OripefiesieHrie pabOThI  CHJIbI
TPeHWs TIPpU PABHOMEDHOM /IBIDKEHHM Teja TI0

TOPU30HTA/ILHOW TIOBEPXHOCTH. OripejiesieHHe pabOoThl




CWIbl  YIPYrOCTA  TpPU  TIOAbEME  Tpy3a C
WCTIONIb30BAaHUEM  HEIOJIBKHOTO U TIOJIBHDKHOTO

O/I0KOB

®dusryeckue sIBJIEHUS B npupoze: rnpujirvBbl U OTJ/IMBBLI,

8.28 JBKeHre ruiaHeT CONHEYHOM CHUCTeMbl, pPeaKTUBHOE
[BYDKEHHe )KUBBIX OPraHU3MOB
829 TexHuueckre yCTPOWCTBa:  CIUJOMETDP, JaTUMKU

MMOJI0KeHUA, PACCTOAHNA YU YCKODEHHS, PAKETBI

MEXAHNUYECKUNE KOJIEBAHWA 1 BOJIHBI

9.1

KonebatenbHoe aikeHre. OCHOBHBIE XapaKTePHUCTHUKU

KoJiebaHWiA: TIepro/l, UaCTOTa, aMIUTUTY/ja

9.2

MaTtematrueckui u MPY>KUHHBIN MasITHUKU.

I[TpeBpatiieHre SHeprUY NP KosiebaTeTbHOM JBIKEHUH

9.3

3aTyxatomye KosmebaHus. BbIHyK/eHHble KoJiebaHMUs.

Pe3onaHnc

9.4

MexaHuueckue BosiHbL. CBOMCTBa MeXaHUUECKUX BOJIH.
[TpofonbHBIe U MONepeyvHble BOJHBI. [IMHA BOJIHBI U
CKOpOCTb eé pacmpocTpaHeHusi. MexaHUUecKre BOJIHBI

B TBEP/ZIOM TeJjie, CeiCMUYeCKHe BOJTHbI

9.5

3ByK. ['pOMKOCTB U BbICOTa 3ByKa. OTpa)keHue 3ByKa

9.6

WNHdpa3ByK U yabTpa3ByK

9.7

[TpakTrueckue paboThL:

OrmpesiefieHe  4acTOTBI W TepHofa  KosebaHuit
MaTeMaTU4eCKOro MasiTHHKA.

OrmpefiefieHie  4acTOTbI W Tepuofa  KosebaHuit
NPY>KWHHOT'O MasiTHUKa

WccnenoBaHre  3aBUCUMOCTH  Tepvofia  KosiebaHui
MOZIBEIIIEHHOTO K HUTH Tpy3a OT JJIMHbI HUTH.
WccnenoBaHve  3aBUCUMOCTH  Tepriofia  KosiebaHUH
MPY’KUHHOTO MasiTHUKAa OT Macchl Tpy3a. IIpoBepka
He3aBUCHMOCTH riepriozia KoJe0aHMi Tpy3a,
TMO/BELIIEHHOT0 K HUTH, OT MacChl Tpy3a M KECTKOCTH

TIPY>KWHBIL. VI3MepeHe yCKOpeHHsi CBOOOJHOTO Ta/ieHUs]

9.8

dusuueckue sBIeHUsI B MPUPOJE: BOCIPUSITHE 3BYKOB

JKUBOTHBIMH, 3eMJ/IeTpsiCeHue, CeliCMUYecKre BOJIHBI,




L[yHaMH, 3X0
99 TexHWueckre YCTPOMCTBA: 3XOJOT, HCIOJb30BaHUE
' yJIbTPa3ByKa B ObITY W TEXHUKE
SJIEKTPOMATHUTHOE IIOJIE N1 OJIEKTPOMATI'HUTHBIE BOJIHBI
101 OJIeKTPOMAarHUTHOe I10j1e. DJIeKTPOMarHUTHbIe BOJIHBI.
' CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
10.2 [ITkana 3/1€KTPOMarHUTHBIX BOJIH
103 DJIeKTPOMarHuTHasi Tipupoga ceeta. CKOpOCTH CBeta.
' BonHoBble cBoNicTBa cBeTa
10 [TpakTrueckue paboThI:
10.4 N3yueHrne CBOWCTB  37€KTPOMAarHUTHLIX BOJMH C
TIOMOILIIbI0 MOOMTBHOTO TesiehoHa
dusnueckue sBIEHUS B TIpUpPoOJe: OHMOIOrHUecKoe
10.5 JelicTBUe BU/IUMOTO, ybTPa(uo/eTOBOTr0 u
PEHTTeHOBCKOT0 U3/TyUYeHUN
10.6 Texuuueckue YCTPOMCTBA: VICII0/Ib30BaHue
' 3/1eKTPOMarHUTHBIX BOJIH /I COTOBOW CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBasi mozienb cBeTa. VMICTOUHUKU CBeTa
11.2 [IpsiMonMHelHOe pacIipoCcTpaHeHre CBeTa
113 Otpakenue cseta. I1710cKoe 3epKano. 3aKOH OTpaKeHUs
' cBeTa
114 [IpesiomnieHve cBera. 3akKOH IIpe/IOMJIEHHsI CBeTa.
' [TonHOe BHyTpeHHee OTpakeHue CBeTa
11 11.5 JIun3a. Xog yyeu B IMH3e
116 OnTuueckass cucrteMa (oToarrapaTra, MUKPOCKOMAa |
. TejlecKorna
117 I'ma3 xak onrtyvyeckas cucreMa. biansopykocTs U
' [laNTbHO30PKOCTh
118 Pa3noskeHue Gesoro ceeta B crieKTp. OnbiTel HproTOHA.
. Ciio)keHMe CrieKTpasIbHbIX [jBeTOB. Jlucrepcus cBeTa
11.9 [MpakTHyeckue paboThI:
ViccnegoBaHne  3aBUCUMOCTH ~ yIVIA  OTPaKeHUs!




CBETOBOIO JIyYa OT yIJla Ma/ieHusl.

M3yueHne XxapakTepuCTHK M300pa)keHUs TpeZMeTa B
IUIOCKOM 3epKaJie.

WccnenoBaHve 3aBUCMMOCTH  yIjia  TIPeJIOMIIEHUS
CBETOBOTO JIyya OT yIJia MafieHusl Ha TPaHULe «BO3/AyX —
CTeKJ/IO».

[MTonyueHre n3o06paXkeHUi C MOMOIIBIO COOMparoIIei
JTH3BL.

OripenesieHrie POKYCHOTO PacCTOSIHUSI U ONITUYECKOM
CWIbI COOMPpAIOIIIeH JIMH3BI.

OrIBITHI TIO pa3oXKeHUI0 6e10ro cBeTa B CIEKTP.

OrBITEI TI0 BOCTIPUATHIO L[BETA IPEeJMETOB TPU HX

HabJ1I0/IeHuH uepe3 1[BeTOBbIe (DHUIbTPbI

dusnueckue siBJieHUs B npupoge: 3atMeHusi ConHLa 1

11.10 JlyHbl, 1jBeTa Tes, ONTHUECKUe SIBJIeHHS B aTMoc(epe
(uBet Heba, pedpakiiys, pasyra, MUPaXk)

1111 TexHuueckue yCTpOWCTBa: OUKH, TIepUCKOII,

' (doToanmnapar, ornTuyeckue CBeTOBO/IbI
KBAHTOBBGIE ABJIEHUA

11 OnbiTel Pe3epdopspa u miaHeTapHasi Mojie/lb aToMa.
' Mogens atoma bopa

120 Ucniyckanne u morsioljeHue cBeTa aTOMOM. KBaHTBI.
' JIuHeluaTble CIIEKTPbI

12.3 PammoakTiBHOCTE. Anb(a, 6eTa- ¥ raMMa-u3/TydeHust

124 Crpoenue aroMHoro szapa. HykioHHags Mogenb

o ' atoMHOrO0 sigpa. 3oToribl

125 PagvoakTrBHEIEe TipeBpaljeHus. Ilepuon rmosypacraza
' aTOMHBIX si/iep

126 AnepHble peaklMU. 3aKOHbI COXPaHEHUs 3aps/ioBOr0 U
' MaCCOBOI'0 YMCes

12.7 OHeprus CBsI3M aTOMHBIX sifiep. CBsi3b MacChl ¥ SHEPrUU

1.8 Peakiiuu crvnTe3a U feneHus sgep. ICTOUHUKYA 3HEprumv
' CosHila ¥ 3BE3]

12.9

SflnepHass SHepreTuka. /[leliCTBMe pa/iMOaKTUBHBIX




I/I3JIy‘-IEHHﬁ Ha )XUBbI€ OPIrdaHU3MBbI

12.10

[TpakTHUeckue paboThI:

HabnrofieHre CIUIOMIHBIX W JIMHEHUaTbIX CIIEKTPOB
U3y YeHusl.

VccnenoBanvie TPEKOB: WM3MepeHHEe SHEPTrUM UYaCTULIBI
10 TOPMO3HOMY TTyTH (110 hoTOrpadusm).

Vi3mepeHue pain0akKTUBHOTO (hoHa

12.11

du3nueckue sB/IeHUS B TIPUPOJE: eCTeCTBeHHbIN
Paii0aKTUBHBIN ¢oH, KOCMUYeCKHe JyuH,
paJiM0aKTHBHOe U3/lyYeHHe T[PUPOJHBIX MHHepasoB,
JIeiICTBAe paJVOaKTHUBHBIX HW3/IyYeHUM Ha OpraHus3Mm

yesioBeKa

12.12

TexHuueckue yCTpOMCTBa: CTIeKTPOCKOTI,

VH/IMBUYabHbIA 103UMeTp, Kamepa Bunbcona




ITPOBEPSAEMBIE HA OI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
NIPOBEPseMOoro
TpeOoOBaHUSA

ITpoBepsieMble TPe0OBaHMA K MPeMEeTHBIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI OCHOBHOU 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOTI'0 0011[ero o0pa3oBaHusi Ha ocHoBe ®PI'OC

[Tonumanve pomu  GU3UKK B HAYYHOM  KapTWHE  MMUPa;
copMUPOBAHHOCTL 0A30BBIX TPE/[CTAB/IEHUA O 3aKOHOMEPHOU CBSI3U
Y TI03HaBaeMOCTH SIBJIEHHWW TIPUPOABI, O PO 3SKCllepuMeHTa B
dusuke, 0 cucremoobOpasywieii pomu GU3MKA B Pa3BUTUU
eCTEeCTBEHHbIX HayK, TEeXHUKA W TeXHOJOTHH, 00 HBO/IOLUN
(¢bU3MUeCcKUX 3HaHUM M WX POJIM B II€JIOCTHOM ecTeCTBeHHOHAy4YHOMU
KapTUHe MHpa, O BK/Iafie POCCUHCKMX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHe HAayKH, 0OBsSICHEHUE TIPOLIeCCOB OKPY’Karollero

MHP4a, PA3BUTHE TEXHUKU U TeXHOJIOTUH

3HaHUs O BUJAX MaTepuM (BeleCTBO U TI0Je), O ABW)KEHUM Kak
criocobe CylleCTBOBaHUSI MaTepun, 00 aTOMHO-MOJIEKY/ISIPHOM TeopUn
CTPOEHUs BelllecTBa, O (PU3MUECKOW CYIIHOCTH $IBJIEHWWA MPHUPOJBI
(MexaHWYeCKHUX, TerJIOBbIX, 3/eKTPOMarHUTHBIX U KBAHTOBBIX);
yMeHHe pa3/nuaTh SBJIeHUs 110 ONMCAHUI0 UX XapaKTepHbIX CBOWCTB U
Ha OCHOBe OIBbITOB, IEMOHCTPUPYIOLLMX JaHHOe (hri3huecKoe siBlIeHUe;
yMeHue paclio3HaBaTh NPOSIBIeHUe W3YUYeHHBbIX (PU3UYeCKUX SIBJIeHUU
B OKpYy’XXarollleM MHpe, BblJe/sii MX CylleCTBeHHble CBOMCTBa

(mpy3HaKM)

Bna,quI/Ie OCHOBAaMH ITOHSATUMHOIO dalifidpaTa W CHMBOJ/IMYECKOI'O
A3bIKA Cl)I/I3I/IKI/I N HCII0/Ib30BaHWE WX [JId pelIeHHsA yI—IE6HbIX 3a4a4;
YMeHHE XapdKTepU30BdATb CBOICTBa TeJI, q)HBI/I‘leCKI/Ie ABJ/IeHUA N

TIPOLIeCChI, UCTIO/B3Ys PyHjaMeHTa/IbHbIe U SMITUPUYECKHEe 3aKOHbI

YMeHue onuchiBaTh HN3y4yeHHbIe CBOICTBA TeNI U (bI/IBI/IIJECKI/Ie sBJ/1eHN,

HCI10JIb3YyA CbI/IBI/I‘-IeCKI/Ie BeJIMUHHBI

Brasenre OCHOBaMM METO/IOB HAyuyHOTO TIO3HAHUSI C YYETOM
cobmoieHyst TIpaBWsI 0e301MacHOro Tpy/a: HabsrogeHue (Gu3nuecKux
SIBJIEHUM:

YMeHHEe CaMOCTOATE/IbHO CO6I/IpaTI:> SKCIMepUMEeHTA/IbHYI0 YCTdHOBKY




U3 JaHHoro Habopa o6opyzoBaHUsS N0 WHCTPYKLMM, OMHWCHIBATb XO[,
OTIbITa U 3alKChIBATh €ro pe3y/bTaThl, OPMY/IMPOBATH BbIBOAbI;
NIpOBeJieHHe MPSIMbIX YU KOCBEHHBIX U3MepeHnH (PU3UUeCKUX BeTMUrH:
yMeHHe TIUIaHMpOBaTh W3MepeHHs, CaMOCTOSITeJIbHO COOHpaTh
SKCIIePUMEHTa/lbHYI0  YCTAaHOBKY [0 MHCTPYKLMM, BBIYUC/IATH
3HayeHUe BeJIMYMHBI U aHa/JIU3MpOBaTh I10JIyUYeHHble pe3yJsbTaThl C
Y4ETOM 3a/JaHHOM MOTPeLIHOCTH pe3y/bTaTOB U3MepeHNH;
NIpOBeJleHNe  HEeCTOXKHBIX  9KCIepUMEHTA/NbHBbIX  MCC/Ie[0BaHUM;
CaMOCTOSITE/IBHO ~ COOMpaTh 9SKCTepUMEHTalbHYI0 YCTaHOBKY U
NPOBOAUThL  WCC/AefOBaHWEe IO  MHCTPYKLMM,  TpeZCTaBlsATh
TIO/TyueHHble 3aBUCUMOCTH (PM3MUECKUX BeJMYMH B BUfe Tabmui u
rpaMKOB, yUUTHIBaTh MOTPELIHOCTH, Jie/laTh BBIBO/bI 110 pe3y/bTaTam

Hnccjaeg0BaHusA

[ToHuMaHuWe  XapakKTepHbIX  CBOWCTB  (HU3UUeCKUX  Mojesiei
(MaTepuanbHasi TOUKa, abCO/IFOTHO TBEPJOE Te0, MOZETH CTPOEHHUS
ra3oB, >KUJKOCTeM W TBEPALIX TeJl, TIJIaHeTapHas Mojelb aToMa,
HYKJIOHHasi MO/ie/lb aTOMHOTO siipa) U yMeHWe TIPUMEHSITb WX [IJIsI

00bsicHeHUs! (PH3MYECKUX TIPOLIECCOB

YMeHue oOBSCHATH (H3MUeCKUe TPOLecChl U CBOMCTBA Tesl, B TOM
yicie W B KOHTEKCTe CHUTyallud TMPAaKTUKO-OPUeHTHUPOBAHHOTO
XapakTepa, B UaCTHOCTH, BBISB/ISITh IPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U U
CTPOUTH 0OBSICHEHHE C OTIOPOM Ha M3yueHHble CBOMCTBA (PU3UUECKHUX

sIBJIEHUH, (pU3MUeCcKre 3aKOHbI, 3aKOHOMEPHOCTU U MOZIe/!

YMeHue pemiate pacuéTHble 3a7aud (Ha 0a3e 2 — 3 ypaBHeHHH),
UCTIONb3ysl 3aKOHbl W (OpPMYJbl, CBA3bIBaIOLMe (PHU3NUYECKUe
Be/IMYMHBbI, B YAaCTHOCTH, 3alMChiBaTb KpaTKOe YC/OBHE 3aZlauM,
BBISIB/ISITh HE/IOCTAIOIMe [laHHbIe, BbIOMpAaTh 3aKOHBI U (OPMYJIBI,
HeoOXoZMble /1S eé pellleHUs, UCII0/Ib30BaTh CIIPABOUHbIE /laHHBIE,
NIPOBOJIUTH DPACUéTbl W OL€HMBAaTb PeaTUCTUYHOCTb TOYyYEHHOIO
3HayeHUsl (PU3MYEeCKON BeMUYMHBI; YMEHHe OIpefesisiTb Pa3MepHOCTb

(131UeCKOoil BeJTMUMHBI, T0JIyUeHHOM MPY pellleHrH 3a/jauu

YMeHUe xapakTepu30BaThb TMPUHIUMbI  JAeWCTBUS TeXHUUYECKUX
YCTPONCTB, B TOM YHCJie OBITOBbIX INMPUOOPOB, U TPOMBILITIEHHBIX
TEXHOJIOTUYECKUX TTPOI[ECCOB TI0 MX OMHUCAHUIO, UCIIO/Ib3Ysl 3HAHUS O

CBOMCTBaX (M3UUECKUX SIBJEHUH U HeoOXoJuMmble (U3UUYeCcKHe




3dKOHOMEPpHOCTH

10

YMeHue UCMOMb30BaTh 3HaHUS O (U3WYECKUX SIBJEHUSIX B
TIOBCeZTHEBHOM >ku3HU s obecrieueHnss 6e30MacHOCTH  TIPH
obparieHUd ¢ OBITOBBIMM ~ TIpUOOpaMH U TeXHUUYECKHUMU
YCTPOWMCTBAMM, COXPAHEHUSI 3/I0pOBbsi W  COO/IOZIEHUSI HOPM
9KOJIOTUUECKOTO TIOBeJileHUs] B OKpYJKalolllell cpefie; TIOHMMaHUe
HeO0OXOUMOCTH TPUMEHEHUS] JOCTIKEHUM (U3MKHW U TeXHOJIOTUM

JJI1 palfiOHA/IBHOI'O TIPUPO/A0ITI0/Ib30BAHUA

11

OnbIT TIOMCKa, TpeoOpa3oBaHMsI W TIPeACTaBIeHUs UHGMOpPMAaIu
(Gh13UUeCcKoro Ccofiep)kaHusi C HCI0Mb30BaHWeM HWH(OPMal[MOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUM; YMEHHe OLIeHWBaTh [JOCTOBEPHOCTH
MoJlyueHHOM WH(OpPMalMM Ha OCHOBe WMEIOIIUXCS 3HaHUUW U
JIOTIOJTHUTENIbHBIX ~ WCTOUHWKOB;  yMeHHWEe  WCII0Jh30BaTh  TIPU
BBIITOJIHEHUM YUeOHBIX 3a/laHHUi HAy4HO-TIOMYJISIPHYIO JIUTEPATypy
¢bu3nUecKoro cojiepkaHusi, CTIpaBOUHbIe MaTepuasibl, PeCypChl CeTU
VuTepHeT; BnajeHWe 0a30BbIMM  HaBblKaMU  TpeoOpa3oBaHUs
vHpOpMaLlMd M3 OAHOM 3HAKOBOM CHUCTEMbl B [JpPYIyl0; YMeHUe
co3/aBaTh COOCTBEHHbIE MUCHbMEHHbIE W YCTHbIE COOOIeHWs Ha

OCHOBe I/IHCl)OpMaL[I/II/I 13 HeCKOJIbKMX NCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D

I10 ®PU3UKE
Kop IIpoBepsieMblii 3/IeMeHT CO/iepP>KaHUA
1 MEXAHWYECKUE SIBJIEHUS
11 Mexannueckoe aBwkKeHuhe. MarepuanbHas Touka. CuHcrema  OTCuéTa.
' OTHOCUTE/IbHOCTD [BU)KEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABWKeHHe. CpefHssi CKOPOCTb. DopMyna st
1.2 BBIUMCJ/IEHUSI CpeJIHel CKOPOCTU: vV = S/t
PaBHOMepHOe TIpIMOJIMHEWHOe [BUW)KeHHe. 3aBUCUMOCTb KOODAWHAThI Tesa OT
BPEMEHH B C/iyuyae paBHOMEPHOTO MPSIMOJIMHEMHOTO JBUKEHUSI:
13 x(t)=x,+vt
I'padviku 3aBUCHMOCTU OT BpeMeHHU [ijisi TIPOeKLMHA CKOPOCTH, TPOEKIUU
riepemMellieHusi, IyTH, KOOpPAWHATbl TIPU PaBHOMEPHOM TIPSIMOJIMHEMHOM
JIBW>KEHUU
3aBUCUMMOCTb KOOPAMWHAThl Tejla OT BPEMEHUW B Cjydyae PaBHOYCKOPEHHOTO
TIPSIMOJIMHEMHOT'O [IBUYKEHUS:
3
Se(f)=vy = f+ay = ;
2
dopMynbl [/1s1 TIPOEKLMU TlepeMelleHusi, TPOeKI[Md CKOPOCTH M TIPOeKI[Uu
YCKOpEHUSsI TIPU PaBHOYCKOPEHHOM MPSMOJIMHEMHOM JBUKEHUU:
1.4 s.(D=vyy, - t+a,- L,
2
U.‘f('f) =Upx T4y £,
a. (1) =caonst,
vh.: — U-_I: =2a.s,
I'padyky 3aBUCMMOCTM OT BpeMeHM [/l MPOEeKLUU YCKOPeHUs, MpPOeKLUU
CKOPOCTH, TPOEKLUM T[epeMeleHus], KOOPAWHATbl TIPU PaBHOYCKOPEHHOM
TIPSIMOJIMHEMHOM [JIBU)KEHUU
CBobogHoe mazieHre. @opMyJibl, OMMChIBarOle CBOOOAHOE TMajleHre Teja TI0
15 BePTUKa/IU ([ABWKEHMEe Tejla BHHW3 W/IM BBEPX OTHOCUTENBHO TOBEPXHOCTU

3emsin). ['paduky 3aBUCMMOCTHM OT BpeMeHM [Jisi TPOEeKLUHA YCKOpeHUs,

TIPOEKIMM  CKOPOCTH W KOODAMHATHI TIPM CBOOOJAHOM TMajieHud Tesa TI0




BE€PTHUKa/IU

CKOpOCTb pPaBHOMEDHOTO [BIJKEHHUsl Tela TI0 OKpY)KHOCTH. HarpaBrieHue
CKOPOCTH.
dopmyna A BBIUMC/IEHUS CKOPOCTU Yepe3 PaJuyC OKPY>KHOCTH U TIEpHO[
obparieHust:

2R

T

LlenTpocTpeMuTenibHOE yCKOpeHWe. HampaBiieHue 1IeHTPOCTPEMUTETHLHOTO

1.6 yckopeHusi. Dopmyia A1 BBIUKMC/IEHUST yCKOPEHUS:
2
L v
"R
dopmyiia, CBsI3bIBalOITast IEPUO/] U UaCTOTY 0OpallieHus:
V= !
/2
Macca. ITnoTHOCTE BelecTtBa. @opmya A1 BBIYMCIEHUS TVIOTHOCTH:
_m
1.7 E=iy
1.8 Cuia — BeKTOpHasi ¢pu3nueckasi BemurHa. Crio)keHre CU
1.9 SiBnenue uHepiuu. [lepBbiii 3aKk0H HbloTOHA
BTopoii 3akoH HeloTOHa:
F=m-a
1.10
CoHarpaB/1eHHOCTb BEKTOPA YCKOPEHUs Tesla U BeKTOPa CUJIbI, 1eMCTBYIOLLEeN Ha
TeJs10
BsaumogeiictBue Ten. TpeTuii 3akoH HbroTOHa:
1.11 Fys=—Fs
110 TpeHue NOKOSI U TPeHHe CKOJIbKeHUsl. PopMyia /1Jist BBIUUC/IeHUsI MOLYJIS CUJIbI

TPpeHUA CKOJIb)KEHHUA:




1.13

Hedopmarusi Tena. Ympyrvue u Heynpyrue JedopMainuu. 3akOH YHpPYyrou

nedopmaryu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TaArorenue. 3aKOH BCEMUPHOI'O TATOTEHUS:

My -1,
R
Cwusia TshKeCTH. Y CKOpeHHe CBOOO/IHOTO MafleHusl.
dopmyra s BBIUKC/IEHUS CUTBI TSDKeCTH BO/M3U noBepxHocTH 3emn: F = mg.
[BrkeHure rinaHeT BOKpyr ConHija. [lepBas kocMyuueckast CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmnynbc Tesia — BeKTOpHas pu3nyeckasi BeJIMUMHa.
Dp=mi

Nwmrnysnbe cuctemsl Tesl. U3MeHeHre uMmiybca. IMIybC CUIbI

1.16

3aKoH COXpaHE€HW UMITYJIbCa A/ 3aMKHYTOﬁ CHUCTEeMBI TeJl:
D=1, +1m, U, =const

PeakTuBHOE ABH)XeHHe

1.17

MexaHuueckasi pabota. ®@opmyiia /151 BBIYUCIeHHsT pab0ThI CHIIBI:

A=Fsoosc

MexaHnuecKasi MOILLIHOCTb:

1.18

Kunetnueckas u MOoTeHLKd/IbHasd SHeEPrus. CDopMyna AJI BBIUMCJTIEHUA

KWHeTUYeCKOW SHeprum:

7
s
B=Tg

Teopema 0 KWHeTHYeCKOW 5Heprun. PopMmyiia /il BbIUMCAEHUs] TOTeHLMaTbHOU




SHepruu TeJjiad, mogHATOro

HaJ, 3eMJIEu:

E_ =megh
P e

MexaHuueckas SHeprus:

E=E;+E 2
1.15 3aKOH COXpaHeHHsl MexaHWueCcKou sHepruv. dopmyrna [/ 3aK0Ha COXpaHeHUs!
MeXaHUUYeCKOM SHepPryuy B OTCYTCTBUe CW/ TpeHusi: E = const.
[TpeBparjeHre MexaHUUeCKON SHePTUY NPU Ha/IMUWY CUJIbI TPEHUS.
IIpocTbie MexaHU3MBI. «30/10TOe NIPaBU/I0» MeXaHUKHU.
Pbruar. MomeHT cunsi: M - Fl.
YcnoBue paBHOBeCUs pblyara:
120 M +M, +..=0
[ToABV>KHBIN U HETIOBKHBIN 0/10KH. KT/l MpOCThIX MeXaHU3MOB,
n= ‘4‘]:[{HIEEHE.H
Aaaq::ansmaﬂ
[aByieHvie TBEpZOro TeJa.
dopmMmyna /151 BBIYUC/IeHUs [JaB/IeHHs TBEPOro Tesa:
_F
p= G
191 HaBnenue raza. ATMocdepHoe JjaBieHue.
. I'mapocraTuyeckoe faBjieHre BHYTPU XUJKOCTHU.
dopMmyrna [i/1s1 BBIUUC/IeHUs [JaB/IeHHsI BHYTPH )KUAKOCTHU:
P=Pg+Pny,
1.22 3akoH ITackans. ['uapaBueckui mpecc
3akoH Apxumega. Dopmyna A ONpefiesieHUs] BBITAJIKUBAKOLIEW CUJIBL,
JleMCTBYIOLLIeH Ha TeJsl0, IOrPY>KEHHOe B )KUJKOCThb U/ ra3s:
1.23
Fo =PV
Ycnosue niaBaHus Tesa. [11aBaHue CyZj0B U BO3yXOIulaBaHue
1.24 MexaHuueckyie KojiebaHus. AMIUIMTY/la, TIepUOJ] U YacToTa KosjebaHUM.




dopmyiia, CBS3bIBAIOIIAst YACTOTY U TIepro/| KoyiebaHuit:

1.25

MareMaTUUeCKuii W TPYKUHHBIM MasTHUKUA. [lpeBpallleHHe SHepruud Tpu

KoJiebaTe/IbHOM JABYDKEeHHNN

1.26

3aryxarorue Kojebanus. BoiHyX/1eHHbIe KosiebaHus. Pe3oHaHC

1.27

MexaHHUuecKre BOJIHHI. HPO,E[OJ'IBHLIE " TIoTiepeyHbie BOJIHEBI. ,ELJII/IHa BOJIHBI U

CKOPOCTB pacCripoCTpdHEHUA BOJIHBI:

b=v-T

1.28

3ByK. I'poMKOCTb ¥ BbICOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJIHBI Ha T'DaHUIE

IBYX cpefi. IH(ppa3ByK U y/IbTpa3ByK

1.29

IMpakmuueckue pabombl

V3mepeHue cpejHell TJIOTHOCTU BeIeCTBA; apXUMENOBOM CHUIbl; »KECTKOCTU
TIPY’KUHBI; KO3(dULeHTa TPeHUsI CKOJIbKeHUsT; pabOThl CH/IbI TPEeHUsl, CHIIbI
YTIpYTOCTH; CpefHell CKOPOCTH JBM)KeHUsi OpycKa M0 HaK/JIOHHOM IUIOCKOCTH;
yCKopeHUsi OpycKa Tpy [BIKEHUM 110 HAKJIOHHOM IIJIOCKOCTH; YaCTOThl M
neprofia KosiebaHWii MaTeMaTW4YeCKOTO MasiTHMKA; 4YacTOThl W Iepuoja
KoJslebaHUH TIPY)KMHHOT'O MasTHUKA; MOMEHTa CW/Ibl, /JeMCTBYIOIero Ha pblyar;
paboThl CWIBI YIIPYTOCTH TIPH TOAbEME Tpy3a C TIOMOINBIO HEMOZBMKHOTO
6710Ka; paboThI CHJIBI YIIPYTOCTH TIPH TObEME I'Py3a C MOMOILBIO MTOJB)KHOTO
6/0kKa.

WccnenoBaHve 3aBUCUMOCTH apXMMeZOBOM CUbI OT 00BEMa MOTPY>KEHHOM
YacTH Tesla U OT TUIOTHOCTH >KUAKOCTH; He3aBUCUMOCTH BbITA/KUBAIOLLIEH CHJIbI
OT MaccChbl TeJla; CU/bI TPEHHUSI CKOJIbKEeHUS OT CUJIbI HOPMa/IBHOTO /1aBJIeHUsl U OT
pojia MOBEPXHOCTH; CU/IbI YIPYTOCTH, BO3HUKAIOLIEW B MPY>KWHE, OT CTeNeHU
JedopMaliv TIPY>KHHBI; YCKOpeHHs1 OpycKa OT yriia HakK/IOHA HarpaBJIsIOLLel;
repriofia (4acToThl) KosebaHU HUTSIHOTO MasTHUKA OT [/IMHBI HUTH; Tepuoja
KosiebaHUM TIPY’KUHHOTO MasiTHUKa OT MacChl Ipy3a M >KECTKOCTH TPYKUHBI;
WCCieJOBaHNe He3aBUCHMOCTH Tepuofia Koje0aHWi HUTSHOTO MasTHUKA OT

Macchl rpy3a. [IpoBepka yc/ioBUsi paBHOBECHSI pbluara

1.30

dusuyeckue s61eHUs 8 npupode: TIPUMepbl [BWKEHUS C pas/IMuHbIMU
CKOPOCTSIMM B J)KMBOW Y HEeXXUBOU NPUPOJe, JeNCTBUe CUIbI TPEHUS B IIPUPOJe U
TeXHUKe, TPWIMBbBl M OT/UBBI, JBWXKeHHWe TIaHeT COJHEUHOW CHUCTeMBI,

peakKTHBHOE [ABM)XKE€HHE XMBBLIX OPrdHM3MOB, DbIYdlr' B Te€Jieé UeJIOBEKd, B/JIMAHNE




aTMOC(bepHOFO AdBJ/IeHHA Ha JKUBOM OpraHuv3M, Il/laBaHHE pBI6, BOCIIpHUATHE

3BYKOB XMBOTHBIMH, 3eMJIeTpsSICEHHUE, celicMHUUecKHe BOJIHBI, IYHAMH, 3X0

TexHuueckue ycmpolicmea: CHOUJOMeTp, [JAaTUMKU TI0JIOXKEeHHWsl, PacCTOSIHUS U
YCKOpeHHsi, JUHaMOMeTp, TOJIIUIHUKY, paKeThbl, pblyar, TMOJBWXHBIM U

HGHO'Z[BI/DKHI:II‘/’I 6J'IOKI/I, HdKJ/IOHHas IIJIOCKOCTb, TPOCThblIeé ME€XdHH3MbI B 6bITy,

L3l CoOOIIIatoIHecss COCYZbl, YCTPOWCTBO BOJOIPOBO/A, THAPABIMYECKHH IIpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TIODPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
WCTIO/Tb30BaHUe Y/IbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS]  MOJIEKYJ/IIPHO-KMHETUUYECKOW TeOpUM  CTPOEeHUsI

2.1 BelriectBa. MoJiesii TBEP/IOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BellecTBa.
Kpucranniueckue v amopdHbIe Tena

25 [JBwkenve yactuly BellectBa. CBsA3b CKOPOCTU [BWKEHHUSI 4YacCTHL] C

' TeMIiepaTypoii. BpoyHoBcKoe ABrKeHue, auddy3us

2.3 CmauuBaHMe M Kanu/UISIpHbIe SIBJIEHUS

2.4 TenyioBOe paclliipeHrie U CKaTue

2.5 TernioBoe paBHOBecHe

26 BHyTpeHHsis sHeprusi. PaboTa u Teruionepefiaua Kak CrocoObl W3MeHeHUs

' BHYTPEeHHel 3Hepruu

2.7 Buzpl Teruionepeauun: TenyionpoBOgHOCTb, KOHBEKL[Ms, U3/TyUeHre
HarpeBanve wu oxnaxjeHuve Tena. KommuecTBO  TeIuyiOThL. Y esbHas
TeII0éMKOCTb:

2.8 = 2
QO=cm|t,—1,)
3aKOH COXpaHeHUs] 3Hepruy B TeIUIOBBIX IIpoLjeccax. YpaBHEHUE TerlyIoBOIro
HanaHca:

2.9
Q1 _Qg +...=0
Wcnapenve u KoHpeHcalusi. VM3MeHeHWe BHYTDeHHeW 3Hepruyd B Tpoliecce

510 WCrapeHusi W KOHJeHcalMH. KwureHuve >KUJKOCTUA. YJenbHas TeIuioTa

' napoo6Opa3oBanust: L = Q/m

2.11 Bnaxnocts Bo3gyxa




2.12

[MnaBneHve ¥ KpucTa/uiM3alus. lVi3MeHeHWe BHYTDeHHeW SHeprud Tpu

I/IaBJIEHWW Y KPUCTAJIJIM3aALIH. Y,ELEIII)HaH TeIlVIOTa IlJIaBJIeHUd:

‘lr‘-‘_:_
m

2.13

BHyTpeHHsIs1 5Heprusi cropaHusi TOIUIMBA. Y Zie/ibHasl TerioTa CropaHusl TOTJIMBA:
q=Q/m

2.14

[TpuHLMITBEI paboThI TeroBLIX ABUrartesei. KI1/] TerioBoro gBuraTeis

2.15

ITpakmuueckue pabombil

Vi3mepeHue yzenbHON TeMIOEMKOCTH MeTa/UTMYeCcKOro LIWIMH/PA; KOJINYecTBa
TeT/IOThI, TI0JlydeHHOr0 BO/IOM KOMHATHOM TeMriepaTypbl (DUKCUPOBAaHHOU
MacChl, B KOTODYHO OIyI[eH HarpeThld I[WIMHAD; KOJWYECTBA TeIIOThl,
OTJAHHOTO HArpeTbiM I[UIMH/POM, TOC/Ie OMYyCKaHWs ero B BOJAYy KOMHAaTHOM
TeMITePaTypbl; OTHOCHUTE/NILHOW BJ/IXKHOCTA BO3/[yXa; Y/EeJIbHOU TerIOThI
naB/ieHus1 Jibga. VccremoBaHue UW3MeHeHHsI TeMmIlepaTypbl BOJBI  TIPU
Pa3/IMUHBIX YC/IOBUSIX; SIBJIeHUsI TeTriooOMeHa IMpU CMeILIMBaHWW XOJIOAHON U

ropstueit BO/ibl; MpoLiecca UCTIapeHuUsT

2.16

dusuueckue signeHUsi 8 npupode: TIOBEPXHOCTHOE HATsDKeHHWe M KalWuUIspHbIe
sIB/IeHUs1 B TIPUPOJie, KPUCTA//Ibl B TIpUpoJe, usnyuyeHue CoJHIlA, 3amep3aHue

BO/JIOEMOB, MOPCKHe OpH3bl; 0Opa3oBaHMe POCHI, TYMaHa, WHes, CHeTa

2.17

TexHuueckue ycmpolicmea: Kamnu/uisipbl, IPUMepbl UCII0/Ib30BaHUS KPUCTAJIIOB,
JKUJIKOCTHBIM TepMOMeTp, [aTuMK TemIlepaTypbl, TepMOC, CUCTeMa OTOIlIeHHUs
JIOMOB, TUTPOMETPBI, TICUXPOMeTp, MapoBasi TypOuHa, JBUraTe/b BHYTPEHHEro

CropaHusl

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

SJ'IGKTPI/IE}&U_[HH TeJ. ,Z[Ba BH/ld 3JIGKTPUUECKHX 3apsAa0B

3.2

B3auMozieiicTBre 3apskeHHbIX Tesl. 3akKoH KysioHa

3.3

3aKOH COXpaHeHUs 3/IeKTPUUeCKOTo 3apsifia

3.4

DJieKTpuueckoe riosie. HampsykEHHOCTH  3JIEKTPAUYECKOro mosis.  [IpuHmun

CYTepIiO3ULIUM 3/IeKTPUUYECKUX T10Jiel (Ha KaueCTBeHHOM YPOBHeE)

3.5

Hocurenmu »snektpuueckux 3apsfioB. [leliCTBHe 3/IeKTPUYECKOTO IO Ha

sneKTpruyeckue 3aps/bl. [IpOBOJHUKY U IU3EKTPUKU

3.6

[ToCcTOSIHHBIN 3/1€eKTPUYECKUM TOK. [1eMCTBUS 37eKTpuueckoro Toka. Cuia Toka.




Harmpsikenue.
I'=q/t,U=Aq

O/eKTpUUecKoe CONpOTUB/IEHHE. Y lelIbHOe 3/1eKTPUUecKoe CONPOTUBIIEHHE:

3.7 R = pl/S
38 3akoH Oma A1 yyacTka asiekrpuueckoit ueru: I = U/R
[TocnenoBarensHOE COejHEeHKE TPOBOIHUKOB:
- TT—TT T- R—
J.I :A.r'}-. '[r —[rl _'[r"}-. R—Rl _R-}
3.9 [TapannensHOe coejiHeHHEe MTPOBOJHUKOB PABHOT'O COMPOTUBJ/IEHMUS:
R
U=U;;I=I+I;R=—.
ST B 2
CwmeriaHHbIe COeJMHEeHUs TIPOBOJHUKOB
3.10 PaboTa 1 MOIITHOCTB 3/1eKTprueckoro Toka. A = Ult, P = Ul
3akoH [Ixoyssd — JleHua:
3.11 2
. Q=I"-R-t
312 OneiT Opcrefa. MarHuTHoe MoJie IPSMOIO INPOBOJHMKA C TOKOM. JIMHUU
MarHMTHOM UHJYKLUU
313 MarHutHoe T1I0/Ie TIOCTOSIHHOTO MarHuta. B3anMopelicTBHe TMOCTOSIHHBIX
MarHuToB
3.14 [elicTBYe MarHUTHOTO TI0JIS Ha MPOBOJHUK C TOKOM
3.15 OnbiTel @apages. fABneHue s/1eKTpoMarHuTHOW UHAYKLUMU. [IpaBusio JleHia
IIpakmuueckue pabomnl
W3mepeHne  3/1eKTPUUECKOTO  COMPOTHBJIEHUSI  Pe3UCTOpPa;  MOLJHOCTH
3/IEKTPUUECKOT0 TOKa; PabOThI 37IeKTPUYECKOTr0 TOKA.
3.16 WccnenoBanue 3aBUCMMOCTU  CWJIbI TOKA, BO3HMKAMOLEr0 B TPOBOJHUKE

(pe3ucTopsl, J1aMIoyKa), OT HanpsDKeHUsl Ha KOHLIaX MPOBOJHMKA; 3aBUCUMOCTH
COTPOTHBJIEHUS OT JJIMHBI TPOBOJHUKA, MJIOLAJU €ro MONepeyHoro ceyeHus 1

YZA€JBbHOTO COTIPOTHUBJ/IEHUS.




HPOBepKa MMpaBWJia OJId 3JIGKTPUUECKOI'O HAIIPsSPKeHMs TPpU M10C/ie0BaTe/IbHOM
CoeJVHeHWH TIPOBOAHHKWKOB; IIpaBW/la [Jid CHJ/IbI 3JIGKTPHYECKOI'O TOKa IIpH

rapa’siie/ibHOM COeIMHeHNY NIPOBO/IHHMKOB (Pe3UCTOPbI U JIAaMITOUKA)

dusuueckue seneHUsl 8 npupoae: 3JIEKTpUUECKHEe HABJIEHUA B aTMoc¢)epe,

3.17 5/IEKTPUYECTBO ’KUBBIX OPraHU3MOB, MarHUTHOe 1oJie 3eM/H, Apeid MooCoB,
POJIb MArHUTHOTO T0JIS1 JJ1s1 XKU3HYU Ha 3eMie, TI0JIIPHOe CUSTHUE
TexHuueckue ycmpoticmea: 3JIeEKTPOCKOII, amIiepMeTp, BOJILTMETP, pPeocTar,
CUBTUMK  2JIEKTPUUECKOW  SHEPruH,  3JIeKTPOOCBETHTeNbHbIe  TPUOOPHI,
3.18 HarpeBaTe/bHbIe 3JIeKTPOTIPUOOPEI (mpumepst), 37IeKTpUYecKue
TpefloXpaHUTeNH, 3/1eKTPOMarHuT, 37eKTpPOJBUrare/lb ITOCTOSHHOIO TOKa,
reHepaTop NOCTOSIHHOTO TOKa
3.19 OneKTpoMarHuTHbIe BO/IHBL. 11IKaia 3/1eKTPOMarHUTHBIX BOJIH
3.20 JlyueBast Moziensb cBeta. IIpsimonmHeliHOe pacripocTpaHeHre CBeTa
3.21 3aKkoH oTpakeHus cBeTa. I170ckoe 3epkano
3.22 [Ipenomnenuve cBeTa. 3aKOH IpeIOM/IEHHS CBeTa
3.23 [Hwcriepcus ceeta
394 Jlunza. Xop nyuveid B nmH3e. DOKyCHOe paccTosiHMe JIMH3bl. OnTuyeckas cuia
' JvH3bl: D = 1/F
3.25 ['na3 Kak orntuyeckasi cucrema. OnTuueckue mpuOopbI
IMpakmuueckue pabombl
Vi3MepeHue ONTHUUECKOW CH/bI cobuparoleid MH3bI; (POKYCHOTO PacCTOSIHUS
cobuparoreli MMH3bBI (TT0 CBONUCTBY paBeHCTBA pa3MepOB TpeaMeTa U U300paXkeHus],
396 KOr/la mpejMeT pacIriojio’KeH B IBOWHOM (POKYyCe), ToKa3aTeJisi Ipe/IOM/IeHUs CTeK/Ia.
' VccnemoBanvie  CBOMCTBA  M300pa)keHUs, TIOIyUeHHOTO C  TTOMOIIBIO
cobuparoreii MH3bI; U3MeHeHUsT OKYCHOTO PACCTOSHUS /IBYX CIOXKeHHBIX JIMH3;
3aBUCHMMOCTM yIJIa IIpeJIOMJIeHUsI CBETOBOTO Jlyya OT yIVia IaJieHWsi Ha TpaHuLie
«BO3[yX — CTEKJIO»
397 dusuueckue seneHuss e npupoode: 3atmeHusi ConHila u JIyHbI, 1BeTa TeJ,
' orTHUecKue siByieHus B atMocdepe (LBeT Heba, pedpakLiys, pafiyra, MUPax)
398 TexHuueckue ycmpotlicmea: OYKH, TIepUCKOI, (oToanmapar, ONTUUYeCKHe
' CBETOBO/bI
4 KBAHTOBBGIE ABJIEHUA
i1 PagnoakTBHOCTB. Anb(a-, 6eTa-, ramMmma-usnyueHusi. Peakuyu anbta-u Oeta-

pacrazia




4.2 OmnbiTel Pe3epdopaa no paccessHuto anba-yactu. [lnaHnetapHas Mozeb aToMa

4.3 CocrtaB aToMHOrO sifipa. MI30TOrbI

4.4 ITepuog mionypacriasa aTOMHbBIX siZiep

4.5 AnepHbie peakivu. 3aKOHbI COXPAHEHUS 3apSiJOBOT0 U MaCCOBOTO UKCEN
dusuueckue seneHus 8 npupode: eCTeCTBEHHbIM paJuOaKTUBHbIA (OH,

4.6 KOCMUYECKHe JIyud, PaJUOAaKTUBHOE W3/IyueHWe TIPUPOAHBIX MUHEpasIoB,
JleMCTBUE pPaZiIMO0aKTHBHBIX M3/yUeHUI Ha OpraHu3M 4eyioBeKa

47 TexHuuecKue ycmpolicmea: CTeKTPOCKOTI, UHAVBU/YaTbHBIN 03UMeTp, Kamepa

BunbcoHa, sijepHasi sSHepreTuka




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

YUYEBHO-METOJNYECKOE OBECIIEUEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

MepbiwknH N.M., ViBaHOB A.W. dun3unka: 9-i knacc: 6a30BbIil yPOBEHb: YYebHUK; 3-e nsgaque,

nepepabotaHHoe. AKUMOHEpPHOe 06LecTBO «M3aaTenbcTBO «lpocBeLleHne»

METOAJNYECKHUE MATEPUAJIbI VIS YUUTEJIA

BaHK 3agaHuy 0151 TEKYIIETro OLleHUBAaHUS 10 y4eOHOMY
IIpeaoMeTy

«@u3uka». OCHOBHOe 0011iee oOpa3oBanue / A.A. dkyTta, E.II.
Koueprusua,

H.A. 3arpanuuyHad ; rnoq pen. JI.A. [lapimyTtuHou. - MOCKBa :
OI'BHY «HUHCTHUTYT

comepzKaHUs U MeTOoHoB o0yueHus», 2024. - 107 c.

[TpakTudeckue (;1abopaToOpHBIE) PAOOTH IO Y4eOHOMY IIPEAMETY
«OuU3UKa».

OcHoBHOe 00111ee oOpa3oBaHue. CpenHee 00Iillee 0OpPa30BaHUE :
yyeOHOe mocobue

/ FO.B. Ctapokypos, A.A. dkyta, H.I'. ZKnanosa ; oz pen. JI.A.
[TapuryTuHOM. -

Mocksa : ®I'BHY «MHCTUTYT comepKaHUA ¥ MEeTOOOB
oOyuenusi», 2024. - 28 ¢



U POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU
MHTEPHET

bub/moreka IIOK
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