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INOACHUTEJ/IBHASA 3AIINCKA

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOrO oO6iiero o6pa3oBaHus
coCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM U TpeboBaHM K pe3y/jibTaTaM OCBOEHMs Ha
6a30BOM ypOBHE OCHOBHOM 00Opa3oBaTe/bHOM TIPOTPaMMbI, Ipe/ICTaBJIeHHBIX B
dI'OC 000, a Takxke ¢ yuéTtoM (deepanbHOI paboueit mporpaMMbl BOCITUTAHUS U
Kontjenimu ripernofjaBanusi yuebHoro npegmeta « Pusnka».

[Iporpamma 110 ¢M3MKe Ha YpOBHe OCHOBHOro o01iero o6pa3oBaHUs
COCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM M TpeOOBaHWI K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypoBHE OCHOBHOU 0Opa30BaTe/bHOW MpPOTPaMMbl, ITPe/CTaBIeHHbIX B
dI'OC 00O, a Takxe ¢ yueToM (e epanbHOI paboueit MporpaMMbl BOCITUTAHUS U
KOHIIENIINH TIperoJjaBaHus yuebHoro npeamera « DU3uKa».

CopepxaHuve TmporpaMMmbl 10 ¢U3MKe HarpaBieHO Ha (OpMHUpPOBaHUE
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCsl ¥ OpraHM3aldi0 H3y4YeHUs
¢bu3MKN Ha [eATelbHOCTHOW OCHOBe. B mporpamme 1o ¢u3vKe YUYMTHIBAIOTCS
BO3MOJKHOCTM yueOHOro mpegMera B peanusaimu Tpeboanuit @I'OC OOO k
TIJIAHUPYEMbIM JTMYHOCTHBIM M MeTarpeZIMeTHBIM pe3y/ibTaTaM 00yueHHs], a TakxkKe
MeXTpeZMeTHbIe CBSI3U eCTeCTBeHHOHAyYHbIX yueOHBIX TpeJIMeTOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHUS.

[TporpammMa 1o ¢u3MKe ycTaHaB/IMBaeT pacrpezesieHue yueOHOro Matepuasia
o rogam obyueHus (10 Kjaaccam), TipejjiaraeT MPUMepPHYHO M0C/ief0BaTe/IbHOCTh
M3y4eHusi TeM, OCHOBaHHYIO Ha JIOTMKe Pa3BUTHS TPeAMETHOTO COZAep)KaHUsS U
ydJeTe BO3paCTHBIX 0COOeHHOCTel 00yJaroIXcsl.

[MporpamMma 10 (u3uKe pa3paboTaHa C 1je/IbI0 OKa3aHWs MeTOAUuYecKOin
TIOMOIL[Y YUUTETI0 B CO3AaHMHU paboyeli MpOrpaMMeI 110 yueOGHOMY TIpeiMeTy.

dusmKa SIB/ISeTCS CUCTeMO0OPa3yIOIKM [I/Isi eCTeCTBeHHOHAYUHBIX yueOHBIX
TIpeIMeTOB, MIOCKO/IbKY (hM3HUeCcKre 3aKOHBI JieyKaT B OCHOBe TIPOLIeCCOB U SIBJIEHUH,
M3yJaeMbIX XUMuel, Orosiorvelt, acTpoHoMUell U (pr3ruueckoii reorpagueil, BHOCUT
BKJIa/l B €CTECTBEHHOHAyUHYH) KapTHUHY MHpA, NpeJoCTaB/seT Haubosiee siCHbIe
o0pa3ifpl MpUMeHeHUs] HayYHOT'0 MeTOZia TI03HaHUs, TO eCTh Criocoba MmomydeHus
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OpHa W3 T/IaBHBIX 3aj/jau (DU3MUecKoro obpa3oBaHUSI B CTPYKType 00iijero
oOpa3oBaHusi COCTOUT B (POPMHUPOBAHUM €CTeCTBEHHOHAYYHON TPaMOTHOCTH U
WHTepeca K HayKe y 00yuaroIuxcs.

W3yyenne ¢u3ukd Ha 0a30BOM YpOBHe TIpeAriojiaraeT OBJajieHue
C/IeYIOIIMMHA  KOMITETeHTHOCTSIMM, XapaKTepU3YIOLIUMU eCTeCTBeHHOHaYUHYHO
IPaMOTHOCTb:

e Hay4HO OOBSICHATH SIBJIEHUS,

e OL|eHWBATh U MIOHUMAaTh 0COOEHHOCTH HAyYHOT'0 UCC/Ie/JOBaHUS;



WHTEePIIPeTHUPOBATb AdHHbIE U MCII0/Ib30BATh HAYUHbI€ JOKa3aTe/IbCTBa AJId
Mo/siydyeHusd BbIBOJOB».

Lenu wu3yueHus ¢GU3MKKA Ha YPOBHE OCHOBHOrO o00iilero o6pa3oBaHMs
oripejie/ieHbl B KOHLETLIUM TperiofiaBaHust yueOHoro mpeamera «®dusnka» B
oOpa3oBaresibHBIX ~OpraHu3aiusx Poccuiickoii ®efepaiiv, peannu3yroLUX
OCHOBHBIe 0011]e06pa3oBaTe/ibHbIE IPOTPAMMBI.

Lenu uzyuyeHus: PU3MKM:

npuoOpeTeHre WHTepeca YW CTpem/ieHUsi O0ydaroluxcs K HaydyHOMY
W3YUYeHUI0 TPUPO/Ibl, pa3BUTHE UX UHTe//IEKTyalbHbIX M TBOPUECKUX
CIIOCOOHOCTe};

pa3BuUTHe Mpe/ICTaB/eHNH 0 HAYyUHOM MeTOo/ie TI03HaHUsl U (h)OpMHUpPOBaHUE
WCCJIeJ0BaTe/IbCKOTO OTHOLLIEHUS K OKPY KarOIUM SIBJIEHUSIM;
dbopMUpOBaHWe Hay4yHOr0 MMPOBO33DEHUs] KakK pe3y/bTaTa U3yYeHUs
OCHOB CTPOeHUsI MaTepuu U (pyHJaMeHTaIbHbIX 3aKOHOB (DU3WKY;
dbopmMUpoBaHMe TpeJCTaB/JeHU O PO (PU3UKU [Jisi Pa3BUTUSI IPYTUX
eCTeCTBEHHbIX HayK, TEXHUKH U TeXHOJIOTUH;

pa3sBUTHE  TIPEJCTaB/IeHUA O  BO3MOXHBIX  cdepax  Oyayiei
ripodeCcCUOHA/ILHOM [leATe/IbHOCTH, CBSI3aHHOM C (DU3MKOM, MOATOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HarpaB/IeHUH.

HocTwkeHWe 3THUX Iiesield TMporpaMMbl 10 ¢H3MKe Ha YPOBHE OCHOBHOI'O
ob1riero obpa3oBaHusi obecrieurBaeTCs pellieHueM C/IeAyIOUX 3a/1ay:

npuobpeTeHWe 3HAHMHA O /IUCKPETHOM CTPOEHWU BeIIeCTBa, O
MEeXaHUYECKUX, TeIJIOBBIX, 3JeKTPUUYECKHUX, MarHUTHBIX M KBaHTOBBIX
ABJIEHUSX;

nprobpeTeHHe YMEHHUM OIUChIBaTh U OOBSACHATH (PU3UUECKHE SIBJIEHUS C
WCIIO/Tb30BaHUEM I10JTyUYeHHBIX 3HaHUM;

OCBOEHHE METOJIOB peIlleHWs] TPOCTEUIIIMX pacueTHbIX 3aJad C
WCTIO/Tb30BaHUEM bu3nUeCcKux MojIesneH, TBOPUYECKUX U
MPAaKTUKOOPUEHTHUPOBAaHHBIX 3a/]au;

pa3BUTHE YMeHUN HaOJI0aTh IPUPOZHbIE SIBJIEHUS U BBITIOJHATH OITBITHI,
nabopaTopHble paboTbl UM  3KCMepUMeHTa/lbHble HWCCAeI0BaHUS C
HCTI0/Tb30BaHHEM U3MEPUTE/TbHBIX PHOOPOB;

OCBOEHHE MPUEMOB paboThl C MH(OpMaIer (hHU3UUECKOT0 CO/ep’KaHUs,
BKJTFOYAst UHPOPMALIMIO O COBPEMEHHBIX AOCTIKEHUSIX (PU3UKH, aHATU3 U
KPUTHUECKOe OlleHHBaHre WH(hOpMaI[1H;

3HaKOMCTBO €O cepamu 1IpodheCcCHOHATLHON /IeATeTbHOCTH, CBSI3aHHBIMU
C (GU3MKOH, W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMM Ha
JOCTIKEeHUSX (hU3MUeCcKOl HayKH.



OOb11jee yKnC/I0 YaCOB, peKOMeHJOBaHHBIX ZJis u3yueHus: (GU3MKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 Kjiacce — 68 yacoB (2 yaca B HeJent0), B 8 kiacce — 68
yacoB (2 uaca B Hefemo), B 9 kmacce — 102 uyaca (3 yaca B He[es).

[TpennaraemMelii B TIporpamme 1o Gu3MKe TiepeueHb 1abopaTOpHBIX PaboT U
OTILITOB SIBJISIETCSI PEKOMEH/]aTe/IbHbIM, YUUTe/b JiejlaeT BbIOOD TIpU MPOBeAeHUU
7abopaTOpHBIX PabOT W OIBITOB C yYeTOM HHAWBUAYA/IbHBIX 0coOeHHOCTel
00yuJaroIIUXCsl, CIMCKAa KCIIePUMEHTA/BbHBIX 3a/laHUM, TpejjiaraeMbIX B pPaMKax
OCHOBHOTO TOCYIapPCTBEHHOTO K3aMeHa 10 (u3uKe.



COAEPXXAHUE OBYUEHUA

7 KJIIACC
®du3ukKa u eé posb B MNO3HAHUM OKPY)KaKOLIero Mupa.

dusrka — Hayka O npupoge. fByieHus npupozbl. dusnueckue SBJIEHUS:
MeXaHWuecKue, TeTIOBble, 3/IeKTpUYeCcKre, MarHUTHbIe, CBETOBLIE, 3BYKOBBIE.

du3nueckve BeMUMUMHBLL. V3mepeHue (Quanueckux BequurdH. Ddusnueckue
nipubopsl. [TorpemiHOCTE U3MepeHnit MeXkIyHapoiHasi CUCTeMa eUHMII.

Kak ¢usuka u [Apyrve ecTecTBEHHble HAyKWM H3y4yalOT M[pPUPOJY.
EcTecTBeHHOHayUHbIM MeTO, T03HaHUs: Hab/IO/leHHe, TIOCTaHOBKA HAYYHOTO
BOIPOCA, BbIIBWKEHUE TUTIOTe3, SKCIIePUMEHT TI0 MPOBepKe IUroTe3, 00bsiCHeHe
HabstojaemMoro siBsieHusi. Onvcanve GU3NUeCKUX SIBJIEHNN C TIOMOIIBI0 Moziesieit

Hdemoncmpayuu.

1. MexaHuuecKue, TelJIOBble, 3J€KTPUUYECKUE, MarHUTHbIE, CBETOBLIE

SIBJIEHUSL.

2. ®usnyeckue TPUOOPHI U TIPOIielypa MPSIMbIX W3MepeHHM aHa/IOTOBBIM U

1[1(POBLIM PUOOPOM.

JlaGopamopHble pabombl U ONbIMbL.

1. OripefienieHyie LieHbI JieJieHUS LITKaIbl U3MepUTeTbHOTro prubopa.

2. V3mepeHue pacCTOSTHUMN.

3. V3mepeHue 00bEMa XXUAKOCTU U TBEPAOTO TeJia.

4. OnpefeneHne pa3MepoB MasibIX Tesl.

5. V3MepeHue TemriepaTypbl MpU MOMOLIUA >KUJKOCTHOTO TepMOMeTpa U

JlaTYMKa TemIiepaTyphbl.

6. IIpoBemeHue wcciefoBaHUS MO MPOBEPKe TUIOTEe3bl: AAJIbHOCTh IOJETa
IIapyiKa, MyIIeHHOT0 FOPU30HTAabHO, TeM 0oJbliilie, ueM 0oJblilie BBICOTA
TyCKa.

IlepBoHaua/ibLHBbIE CBEJeHUS 0 CTDOEHHH BellecTBa.

CTpoeHre BellecTBa: AaTOMbl W MOJEKY/bl, KX pa3Mepbl. OmNbITHI,
Jl0Ka3bIBaOIIMe JUCKPEeTHOEe CTPOeHe BeleCTBa.

[Bwkenve yactul, BewlectBa. CBfI3b CKOPOCTH [BWKEHUS YacCTUL] C
TemriepaTypoil. bpoyHoBckoe nBwkeHue, auddysus. B3aumogeiicTBHe 4YacTUL]
BellleCTBa: NPUTSKEHUE U OTTa/IKUBaHUE.

ArperatHble COCTOSIHMS BellleCTBa: CTPOEHHE Ta30B, KUAKOCTEH U TBepAbIX
(KpuCTanIMuyeckrx) Tes. B3auMOCBsI3b MeXAy CBOWMCTBAMU BeIeCTB B PasHbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIDHBIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSSHUM BOZbI.

Hdemoncmpayuu.

1. HabsmroeHrie 6GpOyHOBCKOTO JABVKEHMUS.

2. Habsmogenue nuddysuu.



3. HabGmomenue  sB/ieHWl,  OOBSACHSIOUIUXCS — TIPUTSDKEHHUEM WM
OTTaJKWUBaHUEM YaCTUL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OueHka [uameTpa aTromMa MeTOAOM PpsAJ0B (C  MCIOJIb30BAaHUEM

dboTorpaduii).

2. OrnbIThI O HAOJTIOEHUIO TEIJIOBOT'O PacIliipeHUsI ra30B.

3. OmbIThI M0 06HAPY>KEHUIO AeNCTBUS CUT MOJIEKY/ISIPHOTO TIPUTSHKEHUSI.

JIBrO>KeHUe ¥ B3anMO/ieliCTBHe TeJl.

MexaHuueckoe [ABWXKeHUe. PaBHOMepHOe U HepaBHOMEDHOe [BW)XEHUe.
Ckopoctb. CpenHsisi CKOPOCTh NPU HEPAaBHOMEPHOM /[IBMKeHUU. Pacuer 1iyTu u
BpEMEHMU JIBM)KEHUSI.

fBneHve wHepuuM. 3aKOH HHepUWU. B3avmopencTBHe Ten Kak MpPUUYMHA
V3MeHeHUs1 CKOPOCTH [IBDKeHMsi Tejl. Macca Kak Mepa WHEpPTHOCTU TeJa.
[TnotHOCTh BelecTBa. CBsA3b IJIOTHOCTUM C KOJMYECTBOM MOJIEKYJl B eJIMHULIE
obbemMa BelljecTBa.

Cusa Kak xapakTepuCTHhKa B3auMogencTBus Tes. Cusa yrpyrocTd U 3aKoH
I'yka. M3MepeHre Cu/bl C TIOMOLLBIO AUHAMOMeTpa. fIBjieHUe TArOTeHUs U Cuila
TsokecTu. Cusia TSDKeCTy Ha pyrux rniaHetax. Bec tena. HeBecomocts. CriokeHue
CWJI, HampaB/eHHbIX MO O4HOM NpsiMou. PaBHozelcTByromas cuia. Cuia TpeHwus.
TpeHure CKOJIb>)XKeHUs U TPeHUe TIOKOs1. TpeHre B MPUPO/ie U TEXHUKE.

demoHncmpayuu.
1. HabmrogeHre MexaHUUeCKOTO ABW)KEHHS TeJla.
2. VI3MepeHue CKOPOCTH MPSIMOJIMHEHWHOTO JIBUXKEHUSI.
3. HabGmozeHue siBieHUsI UHEPLIWH.
4. HabnmroseHrie n3MeHeHHUsI CKOPOCTU TIPU B3aUMO/IeHiCTBUH TeJl.
5. CpaBHeHHe MaccC M0 B3aUMOZENCTBUIO TeJl.
6. Cno)keHue CW/, HallpaB/e€HHBIX 0 OZJHOM MPSIMOM.
JlaGopamopHbie pabombl U ONbIMbL.
1. OrnipepiesieHre CKOPOCTA PAaBHOMEDPHOI'O JBWKeHHs (I1apyKa B >KUJIKOCTH,
MO/Ie/Iv 37IeKTPUUeCKOT0 aBTOMOOWJISI U Tak Jasee).

2. OrmpesienieHre cpefiHEM CKOPOCTU CKOJIb)KeHUs OpyCKa WM 1lapvka Iio
HAKJIOHHOU TJIOCKOCTH.
OrnpesiesieHre TIJIOTHOCTH TBEPOTO TeJa.

4. OmbIThI, [eMOHCTPUPYIOIIME 3aBUCHMMOCTb pacTsbkeHUs1 (Jedopmariyn)
TIPY>KUHbBI OT TIPU/I0>)KEHHOUW CUJIBI.

5. OMbITBI, AeMOHCTPUPYIOIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUST OT
Beca Tesla U XapakTepa COTMPHKACAIOIIUXCS TOBEPXHOCTEM.

JlaB/ieHHe TBEPABIX TeJI, )KUJKOCTeH 1 ra3os.



HaBnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBjieHus. JlapieHre rasa.
3aBUCHMOCTb [laBjieHUs1 Ta3a OT obbeMa, TemmepaTyphl. [lepemaua pAaByieHus
TBepPAbIMU TejlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansa. IIHeBMaTtuueckue
MalllMHbI. 3aBUCUMOCTh JaBJeHUs >KUJKOCTH OT TJyOuHBL I'MapocTtathueckuit
napaiokc. Coobiijatoiuecs: cocyabl. ['MapaBiueckrie MeXaHW3Mbl.

Atmochepa 3emnu U armocdepHoe JaBjeHue. [IpUuMHBI CylljeCTBOBaHUS
BO3/yIIHOM 000/0uky 3emau. OnbiT Toppuuennu. M3mepeHue aTtMochepHOTro
JlaBjieHUsi. 3aBUCUMOCTb aTMOC(EPHOT0 aB/eHUsI OT BbICOThI HaJ] YyDOBHEM MODSI.
[Tpubops! 1151 3MepeHust aTMOC(epHOTO JJaB/eHMUs.

[ernicTBue >XUAKOCTH U ra3a Ha MOrPy>KeHHOe B HUX Tesi0. BrITankuBatoias
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Ten. Bo3ayxorniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaBJIeHUsI Ta3a OT TeMIlepaTyphbl.

[Tepepaua maBineHVst )KUIKOCTBIO U Fa30M.
Coobrjaroiiecst COCy/ibl.
'mpapaBayeckuy mpecc.
[TposiBneHue feliCcTBUSI aTMOC(EPHOTO JaBIeHUsl.
3aBUCHMOCTb BbITA/IKUBAIOIIlel CHJIbI OT 00bEMa MOrPY>KEHHOM UacTH Tesa
Y TVIOTHOCTH XKUJKOCTH.
PaBeHCTBO BbITA/IKMBAOIEN CU/TbI BECY BBITECHEHHOW JKUJKOCTH.
8. Yi10BHe MUiaBaHus TeJl: TJlaBaHWe WK TIOTPY>KeHHe Te/l B 3aBUCUMOCTH OT
COOTHOLLIEHUS TUVIOTHOCTEHU TeJla U KUJKOCTH.
JlabopamopHble paGombl U ONbIMbL.
1. WccrenoBaHye 3aBUCMMOCTH Beca TeJla B BoJie OT 00bEMa TTOTrPYKEHHOMU B
JKUJKOCTh YaCTH TeJia.
2. OnpenenieHVe  BBITAaTKUBAKOLEW CU/bI, [JEMCTBYIOLIEM Ha  TeJlo,
TIOrPY>KEHHOE B )XUAKOCTb.
3. TIpoBepka He3aBUCUMOCTH BbITaTKUBAIOLLEN CUJIbI, JeMCTBYIOIIEN Ha Tes0
B JKUJIKOCTH, OT MacCChI TeJa.
4. OnbIThl, JEMOHCTPUPYIOLME 3aBUCMMOCTb BBbITA/TKUBAIOLIEN CHUJIbI,
JefCcTBytOIel Ha TesIo B XKUAKOCTH, OT 00BbEMa MOTPY>KEHHOHN B XKUAKOCTh
YyaCTU TeJia U OT MJIOTHOCTH XKUJKOCTH.
5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPyUMPOBaHWe JIOAKA U
oripezeseHue eé rpy3onogbEMHOCTU.
PaboTa U MOLIHOCTh. JHEpPrusl.

MexaHnueckasi pabora. MoII[HOCTb.

[TpocThle MeXaHW3MbBI: pbluar, 0JIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuo
paBHOBecHs pbiuara. [IpyMeHeHue npaBr/ia paBHOBeCHs pbiuara K 06/10Ky. «30/10Toe
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ripaBuio» MexaHuku. Koa@duiyeHT nose3Horo AeiictBus (panee — KIT/1) mpocThix
MeXxaHU3MOB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE.

MexaHuueckasi 5Heprusi. KuHeTHueckas W TOTeHLMaJbHas SHEPrusl.
[IpeBpallieHre OJHOTO BU/la MEXaHUUECKOW SHEPIUM B PYrOl. 3aKOH COXpPaHEeHUs
SHEPrvU B MeXaHUKe.

Hdemoncmpayuu.

1. I[IpuMepbl IPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpegeneHrie pabOThI CU/IbI TPEHUS TIPY PABHOMEPHOM /IBWKEHHUH TeJla T10

rOPU30HTaIbHOW MOBEPXHOCTH.

2. WccnepoBanue yciioBUMY paBHOBECHS pblyara.

3. W3mepenue KI1/] HaK/TOHHOM IJIOCKOCTH.

4. VI3yueHue 3aKOHa COXpPaHEHUs] MeXaHUUeCKOU SHePTrUu.

8 KVIACC

TernioBbIe AB/ICHUA.

OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJ/IIPHO-KUHETUYECKOM TEeOpUU CTPOeHUs
BeljectBa. Macca U pasMepbl aTOMOB M MoOJieKy/. OmnbIThbl, MOATBEPIKJArOLHe
OCHOBHBI€ M0JIOXKEHHUS MOJIeKY/IIPHOKUHEeTUYECKOU TEeOPUHU.

Mogemn TBEPAOTO, >XUAKOTO M Ta3000pa3HOTO COCTOSIHWM BeIecTBa.
Kpucrannueckve u amop@Hbie Tena. OObsicCHEHUe CBOWCTB Tra30B, >KUJKOCTEN U
TBEDJLIX TeJl Ha OCHOBE TIOJIOKEHUM MOJeKY/IsIpHO-KUHETUUeCKON TeOpHH.
CmauvBaHMe U KanW/UISIpDHBIe siBjieHus. TerioBoe pacllvpeHue U CkaTue.

Temniepatypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIJIOBOIO [BUKEHUS
yactul. BuHyTpeHHsisi sHeprus. Criocobbl H3MeHeHUsI BHYTPeHHel >SHepruu:
TeruIoTiepe/iaua ¥ CoBepIiieHre paboThl. BUbI TeTuIonepejauu: TerIONpPOBOJHOCTD,
KOHBEKLIUS, U3/lyueHue.

KomuecTBO TeroTel. Y/enbHas TeMI08MKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro OanaHca. IlnaBneHwe wu
OTBepJileBaHHe KPUCTA/UVIMUECKUX BeIeCTB. Ye/lbHas TemyioTa T[JIaB/IeHUS.
[Tapoobpa3oBanue U KoHAeHcaiusi. Vcrmapenwe. KurieHve. Y[enbHasl TeTioTa
napooOpa3oBaHusi. 3aBHCHUMOCTb TeMIIepPaTypbl KHUIIEHUSI OT aTMOC(epHOTro
[laBJIeHNs.

BnaxHocTb BO3ayXa.

OHeprus TOIIMBa. Y Jie/ibHasi TeryioTa CrOpaHusl.

[TpunHLmrbl paboTel TeryioBbix aAurareneit KII[ TersoBoro gBuraTelis.
TeryioBble ABUTraTeM U 3all{dTa OKpPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpall{eHUs1 SHePryMU B TeIJIOBbIX TpoLieccax.

Hdemoncmpayuu.

1. HabmrogeHrie 6pOyHOBCKOTO ABUKEHMUS.
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10.
11.
12.
13.

Habsoenue auddysuu.

HabsroieHue siB/ieHW CMauvBaHUSI U KalTAJUISIPHBIX SIBJIEHUH.
HabnroieHre TeroBOro paciiupeHust TeJl.

Vi3meHeHre fAaB/ieHHs Ta3a MpU HW3MeHeHWU 00BEMa M HarpeBaHWUU WM
OXJTaKIeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Byl Terionepeauu.

Ox/akieHre mpy CoBepileHNH PaboTHI.

HarpeBanue nipy coBepiiieHUX paboThbl BHEIITHUMH CHIaMH.
CpaBHeHMe TeIJIOEMKOCTel pa3/IMYHbIX BelleCTB.
HaboieHre KUmeHusl.

Habtro/1eH1e MoCTOSTHCTBA TeMIIepaTyphbl IPH TIaB/IeHUH.
Mo/ienu TeTIIOBbIX ABUTATeeM.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 06HAPY>KEHHUIO [IeHCTBUSI CUJT MOJIEKY/ISIPHOTO MPUTSDKEHMUS.
OnbITHI 110 BBIPAIMBAHUIO KPUCTAJIZIOB [TOBAPEHHOM COJIM WJIUA Caxapa.
OmnbIThl 110 HAOMIOEHUIO TEMJIOBOTO PACLIMPeHUsT T'a30B, KUAKOCTed U
TBEPBIX TeJl.

OnpejeneHyve faBjieHus Bo3Ayxa B OasyioHe LITIPULIA.

OnbIThI, [JE€MOHCTPUPYIOLIME 3aBUCUMOCTh [aBJI€HUSI BO3/yxa OT €ro
00bEMa 1 HarpeBaHUsI UM OXJIaXK/eHUSsI.

[TpoBepka rumnoresbl JIMHENHOM 3aBUCUMOCTH JJIMHBI CTO/I0MKA KUAKOCTH
B TEPMOMETPHUUYECKOUN TpyOKe OT TeMIiepaTyphl.

HabntomeHve wu3MeHeHHsi BHYTPeHHeW OSHepPruu Tejla B pe3yJibTaTe
Terviornepeaur U paboTbl BHELTHUX CHJL.

WccnenoBaHue siBfieHWs1 TersiooOMeHa TpU CMeLIMBAaHUW XOJIOJHOW U
ropsiyei BoJbl.

OmnpeziesileHe  KOJMYECTBA  TeIUIOTHI, IIOJIyYeHHOrO BOJAOM  TpHU
TeryioobMeHe C HarpeTbIM MeTa/l/TNUeCKUM LIWTUHPOM.

OmnpeziesieHyie y/1e/IbHOM TeIVIOEMKOCTH Bel|eCTBa.

WccnenoBanue nporecca UCnapeHus.

OrnpeziesieHVie OTHOCHUTE/TBHOU BI&)KHOCTH BO3/yXa.

OmnpesiesieHyie y1e/IbHOM TeIIOTHI I/1aB/I€HUS JIbJIA.

JJIeKTpHUYeCKHe U MarHUTHbIE SIB/ICHUS.

Onektpusalus Ten. [IBa pojla 3/1eKTpUUYecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tes. 3akoH KysoHa (3aBUCMMOCTH CU/IbI  B3aUMOZEMCTBUS
3apsDKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB U PACCTOSTHUS MEXAY TelaMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUeckKoro 1osisd. [IpuHumn
CyTepIio3ULIU 3/1eEKTPUYECKUX M0Jiek (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTprueckux 3apsiioB. DJeMEHTapHbIM 3/J1eKTPUYECKUM 3apsifl.
Crtpoenne aroma. IIpOBOAHMKM W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKu TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3/€KTPUYECKOr0 TOKa.
VCTOYHVKM TIOCTOSIHHOTO TOKa. J[leWCTBUSL 3/IEKTPUYECKOrO0 TOKa (TervyioBoe,
XUMUYECKOe, MarHUTHOE). DIeKTPUUeCKUM TOK B )KUIKOCTSX U Ta3ax.

OnekTpuueckasg Uenb. Cuia TOKa. OIeKTpUYeCKoe  HampsbKeHue.
CoripoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONPOTHB/IEHHE BelllecTBa. 3aKOH Oma
A/1s1 yuacTtka uenu. [TocmeoBarensHOe U NapasiiebHOe COeJUHEHUe MPOBOJHUKOB.

PaboTa ¥ MOIIHOCTb 3J/IEKTPUUECKOTO TOKa. 3akKoH Jkoyss—JleHra.
OneKkTprUyecKue Lery U oTpedbuTenu 31eKTprueckon s3Hepruu B 6uiTy. Kopotkoe
3aMbIKaHue.

[TocTosiHHbIe MarHUTEI. B3arMo1eliCTBHe MOCTOSIHHBIX MarHUTOB. MarHuTHoe
riojie. MarHuTHOoe moJsie 3eM/IM U ero 3HaueHue /i KU3HUA Ha 3emsie. OIbIT
Opcrefa. MarHuTHoe 1oJie 3/1eKTpPUUeCcKoro Toka. [IprMeHeHue 3/1eKTpOMarHuToOB
B TeXHUKe. JleliCTBMe MarHUTHOTI'O MOJIS1 Ha IPOBOJHUK C TOKOM. DJIEKTPO/BUTaTe b
MOCTOSTHHOTO  TOKa. VICrmosib30BaHWe — 5/IeKTPOJBUraresied B TeXHUYECKHUX
YCTPOMCTBAax ¥ Ha TPAHCIIOPTe.

OnbiTel Papajies. SIBneHre 371eKTpOMarHuTHOM MHAYKUWU. [TpaBuno JleHia.
OJ1eKTporeHepaTop. CriocobbI T10/1yYeHUst 3JIEKTPUYECKOU SHEepPruu.
OMeKTPOCTAHLIY Ha BO30OHOB/ISIEMbIX NCTOUHHUKAX SHEPTUU.

Hdemoncmpayuu.

OJleKTpU3aLys TeJl.
[IBa pojja 3/1eKTpUUeCKUX 3apsi/i0B U B3aUMO/|eHCTBHE 3apsyKeHHBIX TeJl.
Y CTpOUCTBO U AENCTBHE 3/IeKTPOCKOMa.
OJIeKTpOCTaTAYeCKask UHAYKLIUS.
3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsiziOB.
ITpOBOAHUKH U AU3/IEKTPUKHU.
MopenupoBaHue CHUIOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIS.
VI CTOYHVKM TOCTOSITHHOTO TOKA.
[lericTBYSA 3/1€KTPUYECKOr0 TOKaA.
. DJIEKTPUUYECKUM TOK B JKUJKOCTH.
. 'a30BbI pa3ps.
. I3mepeHure cusibl TOKa aMIiepMeTPOM.
. I3MepeHue 3/1eKTpUUeCKOro HarpsKeHUs1 BOJIbTMETPOM.
. PeocTaT 1 Mara3suH CONpOTHUB/IEHUN.
. B3anmogencTBre MOCTOSIHHBIX MarHUTOB.
. MopenupoBaHye HeBO3MOXXHOCTH pa3ZeieHus MOIF0COB MarHuTa.
. MopienipoBaHre MarHUTHBIX M0/ OCTOSTHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmnbIT OpcTeja.

MarHurHoe 110J1e TOKa. JJIeKTPOMAarHur.

[elicTBMe MarHUTHOTO I10/151 HAa TIPOBOJJHUK C TOKOM.

OJ1eKTpo/BUraTe/ib IIOCTOSTHHOI'O TOKaA.

WccnenoBanue siB/ieHUs 3/1eKTPOMarHUTHOU UHAYKLUU.

OnbiTel Papages.

3aBUCHMMOCTb HaripaB/ieHUs WHYKIJMOHHOTO TOKAa OT YC/IOBUW €ro
BO3HUKHOBEHHUS.

DJIeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

JlabopamopHble paGombl U ONbIMbL.

1.

o v ok w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbIThl MO HaAO/MIOAEHUIO 3/eKTPU3AlUM  Tel HWHAYKIWed | TIpu
COTIPUKOCHOBEHUH.

ViccnenoBanve [eWCTBUSI 37EKTPUYECKOTO TIOAS Ha TIPOBOAHUKH M
JIV2/IeKTPUKHU.

COopka 1 mpoBepKa paboThl 3/1IeKTPUUECKOM 11611 MOCTOSTHHOTO TOKa.
Vi3mepeHue U peryivpoBaHue CU/bl TOKA.

N3mepeHue U peryMpoBaHUe HarpshKeHUsl.

VccnenoBaHve 3aBUCUMOCTHM CHUJIbI TOKA, WJYILETO uepe3 pe3ncTop, OT
COTIPOTHBJ/IEHUS Pe3UCTOPa U HaMpsDKeHUs1 Ha pe3rcTope.

OnbITHI, JeMOHCTpUPYIOIIHe 3aBUCHMOCTb 3/IeKTPUUECKOr0
COTIPOTHBJIEHUS] TIPOBOJHWKA OT €ro [JIMHBI, TUIOIIA{ TIOTepPeyHOro
CeueHHs U MaTepHaia.

[TpoBepka TMpaBu/ia C/IOXKEeHUsI HaMpsDKeHUW Tpy T0C/e0BaTe/IbHOM
COeJMHEHUU [IBYX PE3UCTOPOB.

[TpoBepka TMpaBWia [Jjisi CWIbI TOKa TIPH TapasuielbHOM COeJlHeHUH
Pe3UCTOPOB.

OnpegeneHre paboThI 3/1IEKTPUUECKOT0 TOKA, UAYIEro uepe3 pe3ucTop.
OnpejeneHde MOIIHOCTM  3/7IeKTPUYECKOTO0 TOKA, BblJe/sieMord Ha
pe3ucTope.

ViccnenoBaHve 3aBUCUMOCTH CHJIbI TOKAQ, WAYIEr0 uepe3 JIaMII0OUKy, OT
HarpspKeHUs1 Ha Hel.

Ornpepenenue KII/] HarpeBaTe/is.

VccnenoBaHre MarHUTHOTO B3aUMO/1eCTBUSI TIOCTOSTHHBIX MarHUTOB.
V3y4yeHrie MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHWTOB MPHU UX 00beAMHEeHNUN
Y pasjiesieHUu.

ViccnenoBanue JeiicTBUSI 3/1IEKTPUUECKOTO TOKA HA MarHUTHYHO CTPeJIKY.
OnbBITEI, /JeMOHCTPUPYIOIHE 3aBUCHMOCTh CHWIbl  B3aUMOZEUCTBUS
KaTyIIKU C TOKOM X MarHuTa OT CHJ/Tbl TOKA 1 HarlpaB/ieHWsl TOKa B KaTYIIIKe.
N3yueHue AeMCTBUS MarHUTHOTO T0JIs1 HA TIPOBO/IHUK C TOKOM.



19. KoHCTpyrpoBaHMe 1 n3ydeHre pabOoThI 3/1IeKTPOBUTATEIS.
20. 3smepenue KII]] 3neKTpoiBUraTe/IbHOM YCTaHOBKU.
21. OmbITBIl MO HWCC/A€J0BAaHUI0 SIBJIEHUS 3JIEKTPOMarHUTHOM WHYKLUU:
WCC/IeJOBaHe W3MEHEHWW 3HAaueHUsi U HarpaB/eHUs WHIYKLIUOHHOIO
TOKa.
9 KJ/IACC

MexannuecKue siBJIeHUS.

MexaHuueckoe aBwkKeHue. MarepuanbHass Touka. (Cucrema OTCYéTa.
OTHOCHTE/ILHOCTh MEeXaHWUeCKOro [BWKeHHs. PaBHOMepHOe MpsSMOJIMHENHOe
nBwKeHue. HepaBHOMepHOe mpsiMo/IMHeNHOe ABvKeHWe. CpellHss 1 MTHOBEHHast
CKOPOCTBb Tejla IPU HEPABHOMEPHOM JBHKEHUH.

YckopeHre. PaBHOyCKOpeHHOe TMpsMOuHelHoe aABwkeHne. CoboaHoe
nageHue. OnbITel ['anues.

PaBHOMepHOe ABW)KeHHe T0 OKPY>KHOCTH. Ilepros v uacToTa obpaliieHusl.
JIvHeliHas M yrj0Basi CKOpOCTU. LleHTpoCcTpeMuUTe/IbHOE YCKOpPEeHHe.

ITepBeiit 3akoH HetoToHa. BTopor 3akoH HeroToHa. TpeTtuii 3akoH HbroTOHA.
[TpuHLMIT Cyneprno3uLiuy CUL.

Cwuna ynpyroctu. 3akoH I'yka. Cua TpeHUst: Cujia TPeHHUs CKOJIbXXEeHUs], ChUja
TPEeHUs MOKOS, IPyTUe BUJbI TPEHUS.

Cuna TSDKeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
nafienus. [IBkeHue tuiaHeT BOKpYr CosHia. IlepBasi KocMUYeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue Marepua/sibHOM TOUKH. AOCOJOTHO TBEpZOe Teso. PaBHOBecue
TBEPJOr0 TeJjla C 3aKPeIyIEHHOM OChIO BpallleHus1. MOMeHT cusibl. LIeHTp TskecTH.

Nmnynec Tena. 3MeHeHre umrybca. VIMIyibC CWibl. 3aKOH COXpaHEHUs
“MIyJjbca. PeakTUBHOe [IBUKeHUe.

MexaHnnueckasi pabora ¥ MoOIIHOCTb. PaboTa cui TsbKeCTH, YIIPYroCTH,
TpeHus. CBsi3b 3Hepruu U paboTel. [loTeHIMaIbHAsI SHEPTHUs Tesla, TIOJHATOTO Haf
TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHasi SHePrusi CXKaTou Mpy>KUHbL. KuHeTHueckas
sHeprusi. TeopeMa 0O KMHETUUECKOM SHEPruy. 3aKOH COXPaHEHHs MeXaHUUeCKOM
SHEPrUu.

Hdemoncmpayuu.

1. HabsrozeHrie MeXaHUUECKOTO JIBMKEHUS Tejla OTHOCHUTEBHO pa3HbIX TeJl

oTcyéra.

2. CpaBHeHMe NyTed W TPAEKTOPUM [BWXEHHS OJHOTO U TOTO e Tesa

OTHOCHUTE/IbHO Pa3HbIX TeJl OTCYETA.
N3mepeHre CKOPOCTH U YCKOPEHUS PSIMOJIMHEHMHOTO [IBY>KEHUSI.

4. WccnenoBaHue MpU3HAKOB PaBHOYCKOPEHHOT'O JBUKEHUS.

HabstoieHue IBUKEHUS TeJla TI0 OKPYKHOCTH.



8.
9.

10.
11.
12.
13.
14.
15.
16.

HabntofeHre MexaHUUeCKUX SIBJIEHHH, POMCXOASAIINX B CCTeMe OTCUéTa
«Tenexxka» 1pu eé paBHOMEPHOM U YCKOPEHHOM /IBUYKEHUU OTHOCHUTE/IEHO
KabuHeTa (pU3MKU.

3aBUCUMOCTb yCKOPEHHsI Tejla OT MacChl Tesla U JIeMCTBYIOLEN Ha Hero
CUJIBI.

HabntofeHre paBeHCTBA CUJI TIPY B3aMMO/IEMCTBUM TeJl.

V3meHeHue Beca Tesia PY YCKOPEHHOM JIBM>KEHHUU.

[Tepesaua nMIlysibca Py B3aUMO/EMCTBUU Tel.

[Tpeobpa3oBaHusi S3HePryy MPU B3aUMOJEeCTBUY TeJ.

CoxpaHeHue UMITyJIbCa [PU HEYTIPYTOM B3aUMO/|eMCTBUN.

CoxpaHeHHe UMITyJIbCa TIPU abCOFOTHO YIIPYTOM B3aUMO/IeCTBUU.
HabtoieHrie peakTUBHOTO JIBYKEHUSI.

CoxpaHeHHe MeXaHWYeCKOM SHepruu 1pu CBOOOAHOM MafieHn .
CoxpaHeHHe MexaHW4YeCKOM SHepryu Mpu JIBWKeHUU TeJia 1o/, JelicTBreM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

10.

11.

KoHcTpyrpoBaHve TpakTa [jisi pa3roHa U /JajibHeMIlero paBHOMEpPHOTO
JBYDKEHUS [IapUKa WU TeJIeXKH.

OmnpesiesieHrie cpefHel CKOPOCTH CKOJIbKeHHUsI Opycka Wi JIBW>KeHUS
I1apyKa 10 HaKJIOHHOM MJIOCKOCTH.

OrnpesiesieHrie yCKOpPeHUsI Tejla MPUA PaBHOYCKOPEHHOM [BW)KEHUU T10
HAaKJIOHHOU TIJIOCKOCTH.

WccnenoBaHve 3aBUCMMOCTH IMYyTH OT BpeMeHU MPU PaBHOYCKOPEHHOM
IBIDKeHUU 0e3 HauabHOW CKOPOCTH.

[TpoBepka TUIOTe3bl: €C/AH TIPU PABHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JlbHOW CKODOCTU IYyTHM OTHOCATCA KaK psiJi HEUETHbIX uHKCesl, TO
COOTBETCTBYIOIIIVE TIPOMEXKYTKU BPEMEHU O/IMHAKOBHI.

WccnepnoBaHve 3aBUCUMOCTA CWIbl TPEHUSI CKOJIbXKEHUSI OT CHUJIbI
HOPMAJILHOTO ZIaBJIeHUS.

Ornpegenenuve Ko3pduiirieHTa TPeHUsT CKOJIb)KEeHUS.

OrnpepiesieHye )KECTKOCTU IIPY>KUHBI.

OmnpegeneHre paboThbl CU/IbI TPEHUS TIPY PABHOMEPHOM /IBV)KEHHH TeJia 110
rOPU30HTa/IbHOU MMOBEPXHOCTH.

Onpegenenve paboThl CU/bl  YOPYrOCTU TpU TIOABEME Tpy3a C
WCII0/Ib30BaHNEeM HeTIO/IBMXKHOTO U MOJIBMYKHOTO 6J/I0KOB.

N3yueHure 3aKOHa COXpaHeHUsI SHEPTUM.

MexaHn4ecKHe K0/1e0aHiA ¥ BOJTHBIL.



KonebaTenbHoe aBmwkeHre. OCHOBHbIE XapaKTePUCTUKU KOJieOaHUA: TTIepHroI,
YyacToTa, aMIUTUTyja. MaTeMaThuecKuii U TIPYKUHHbIA MasTHUKU. [IpeBpaiijeHue
SHEPI'vH IPH KoJiebaTelbHOM JIBH>KEHHU.

3atyxatoife  KonebaHus. — BeiHyXZeHHble — KosebOaHusi.  Pe3oHaHc.
MexaHrnueckue BomHbl. CBOWCTBAa MeXaHWYeCKMX BOJH. [IpofosibHbIe W
roriepeuyHbie BOMHBI. [IMHA BOJIHBI W CKOPOCTb €€  pacrhpoCTpaHeHUs.
MexaHUUueCcKHe BOJTHBI B TBEP/IOM TeJjle, CECMUUYECKHE BOJTHBI.

3ByK. ['/DOMKOCTb 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. MH(}pa3Byk u
yJIbTPa3BYK.

Hdemoncmpayuu.

1. Habmomenue konebaHwii Ten MoJ| [IeAICTBUEM CHJ/bl TSPKECTH U CHUIIbI
YIIPYTOCTH.

HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPY’KUHE.
Habmtozerne BBIHYKeHHBIX KOeOaHU U pe30HaHCa.
PacrnipocTpaHeHue MpOoI0/IbHBIX 1 TIOTTEPeUHBIX BOJIH (Ha MOZE/TH).
Habmro1eHue 3aBHUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUUYeCKUM pe30HaHC.
JlabopamopHble paGombl U ONbIMbL.
1. OmnpegeneHrve YacTOTBI W Tepuoja KojebaHWH MaTeMaTHyecKoro
MasiTHUKa.

2. OrmpefiesieHre YaCTOThI U TIepro/ia KomebaHuil MPY>KUHHOTO MasiTHUKA.

3. HWccnemoBanue 3aBUCMMOCTH Tepro/ia KojieOaHUi TI0/[BeIlIeHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH Tiepyo/ia Koyie0aHW MPY>KUHHOTO MasiTHHUKA

OT MaccChl Tpy3a.
5. IlpoBepka He3aBUCHMOCTU Tiepuofa KosiebaHUil rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacChl rpy3a.
6. ONbITbI, [JIeMOHCTPUDPYIOI[ME  3aBUCMMOCTh Tepuoja  KojebaHui
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U )KECTKOCTH TIPYKUHBI.
7. V3MmepeHue yCKOpeHUst CBOOOJHOTO TafieHus.
D/1IEKTPOMAarHUTHOE T0JI€ M 3/IEKTPOMarHUTHbIE BOJTHBI.

ONeKTpOMarHWTHOe  Tiojie.  DJIeKTpOMarHuWTHble  BosiHBL.  CBOMCTBa
3/IeKTPOMarHUTHbIX BOJH. [llKama 37eKTpOMarHMTHBIX BOJIH. Vcmonb3oBaHue
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.

DneKTpoMarHuTHasi rpuposia ceeta. CKOpoCThb cBeTa. BOnHOBBIE CBOMCTBa
CBeTa.

demoncmpayuu.

1. CBOMCTBA 3/1eKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

o vk~ wN



JlaGopamopHble pabombl U ONbIMbL.
1. V3yueHue CBOWCTB 3/€KTPOMarHUTHBIX BOJIH C TIOMOILBbIO MOOWUIBLHOTO
TenedoHa.
CBeToOBbI€ AAB/IEHUS.

JlyueBag  Mopenb  CBeTa. WNcrounvku  cBera. [IpsimoMHerHOe
pacnpoctpaHeHue cBeta. 3atMeHust CosiHLa v JIyHbsl. OtpaxkeHue cseta. [Inockoe
3epKaJio. 3aKOH OTpaKeHus CBeTa.

[Ipenomsienne cBeta. 3akoH IipesomsieHus1 cBeTa. llosiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TMOJHOTO BHYTPEHHEr0 OTpPakeHWs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xog nyuer B inH3e. OnTryeckas cuctema ¢oToarapara, MUKpPOCKOIa
v Tesieckoria. ['1a3 Kak onryvyeckas cucreMma. bim3opyKocTs U jalbHO30PKOCTb.

Pa3nokenue 6Genoro cBeta B crektp. OmnbiTel HbiloToHa. CrioykeHue
CIeKTPa/IbHBIX 1[BeTOB. /rcnepcus ceera.

demoncmpayuu.

[IpsiMmosiviHeliHOe pacrpoCTpaHeHWe CBeTa.

OTtpakeHue cBeTa.

[TonyueHvie n3obpa>keHui B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJax.

IIpesniomsieHue cBerta.

OnTrueckuii CBeTOBO,.

Xop nmyueit B cobupartoliiei uH3e.

XoJ 1ydeur B pacCeMBarollleu JIMH3e.

[TonyueHvie n306pa>keHUi C TOMOILIBIO JIUH3.

[IpuHLMN gercTBuUs (oToarnmapara, MUKpOCKONA U TeJIeCKOIIa.

10. Mopesb riasa.

11. PasnoyxeHue 6esioro cBeTa B CIIEKT.

12. [TonyueHue Gesioro cBeTa Mpu CJIOXKEHWW CBeTa pa3HbIX LIBETOB.

JlaGopamopHbie pabombl U ONbIMbL.

1. UccnemoBanue 3aBUCUMOCTHM yIyia OTPa’KeHWs CBETOBOIO Jiyya OT yrJja
TaJ|eHus.

2. W3yueHue xapakTepuCTUK U300pa’keHHsl TIpe/iMeTa B T/IOCKOM 3epKaiie.

3. HccnenoBaHye 3aBUCMMOCTU yIJia IpeIOM/IeHUsl CBeTOBOIO Jiyya OT yrJja
TaJieHys Ha TpaHulLle «BO3/yX—CTeKJ/I0».

4. TlomyueHue M300pa’keHU C TIOMOIIBbIO COOMpArOIT|el JTMH3BI.
Omnpesiesienrie (hOKYCHOTO PACCTOSIHUSI U ONITUUECKOM CUJIbI cobOuparolieit
JIVH3BI.

6. OMBITHI MO pPa3/I0>KeHUI0 OeI0ro CBeTa B CIIEKT.

7. OMBITHI TI0 BOCIPUSITHIO 1[BeTa TpeJMeTOB TPU WX HaOMIofeHud uepe3
L|BETOBbIE (DU/IBTPBI.
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KBaHTOBBIE AB/IEHUSA.

OmnbiTel Pe3epdopza ¥ ryiaHeTapHas Mojieflb atroMa. Mogens atoma bopa.
WcriyckaHue 1 TIOTJIOIeHWe CBeTa aToMOM. KBaHThI. JIvHeliuaThbie CIIeKTpHI.

PaguoakTuBHOCTE. Anbda, OeTa- U raMma-u3nyueHusi. CTpoeHre aTOMHOTO
daapa. HyknoHHasg wogesnb aTroMHOro szapa. Ms3ortombl. PaguvoakTWBHBIE
nipeBpaileHus. [Tepyos nmonypacmnazia aTOMHbIX sifiep.

SlnepHble peaklMM. 3aKOHBbI COXpaHEHHUsI 3apsiJOBOTO WU MaCCOBOTO UMCEJI.
OHeprusi CBsi3u aTOMHBIX sifiep. CBsi3b MacCchl M 3Hepruu. Peakiuyd cuHTe3a U
nenenus sizep. icrounvku sHepruu CosiHIIa U 3BE3.

AnepHasi sHepreTuka. [leldCTBUS paJMOAKTUBHBIX M3TyUe€HHWM Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

1. CrekTpbl U3/TyUyeHUs U MOTJIOIeHUs.

2. CnekTpsl pa3/IMyHbIX T'a30B.

3. CriekTp BOAOpOAa.

4. HabmozmeHre TpeKoB B Kamepe BuibcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIINX U3TyUeHHM.

6. Perucrpanus nsnydyeHusi NpUPOJIHbIX MUHEPAIOB U MPOAYKTOB.

JlabopamopHble paGombl U ONbIMbL.

1. HabsrozieHrie CII/IOMIHBIX U TMHEMUATBIX CIIEKTPOB U3TyUeHHS.

2. UccnegoBaHue TPEKOB: WM3MepeHWe SHEPruy 4acCTUIbl M0 TOPMO3HOMY

nyTH (1o ¢otorpacdusm).

3. V3mepeHue paJji0akKTUBHOTO (hoHa.

IToBTOpHTE/ILHO-00001AKIHUI MOY/Ib.

[ToBTOpUTE/ILHO-000011Iar01IMI MO/Y/Ib TIPeJHA3HAUeH [T CUCTeMaTH3alliu
1 0000111eHYs TTIPeAMETHOTO COZIEP’KaHUS U OTIbITa AesITeTbHOCTH, IPUOOPETEHHOTO
TIPU M3y4YeHUM BCero Kypca (u3uKH, a TakKe [Js TOATOTOBKHM K OCHOBHOMY
roCy/JapCTBeHHOMY 3K3aMeHy 10 ¢Gu3uKe AJid 00yJaroIuxcsi, BHIOPABIIIUX 3TOT
yueOHbIN TIpeMeT.

[Ipy M3yyeHUM AAHHOTO MOJYJI Peaau3ylTCs U CUCTEeMaTU3UPYHOTCS BUJIbI
JesiTeTbHOCTU, Ha OCHOBe KOTOPhIX 0bOecrieurBaeTcCsl OCTHKeHHe TIPeIMETHBIX U
MeTarnpeAMEeTHbIX  TUIAHHPYeMbIX  pe3y/lbTaToB  00yueHWs, (OpMHUPYeTCs
eCcTeCTBeHHOHAayuHasi TPaMOTHOCTb: OCBOEHHe HayYHbIX MeTO/O0B MCC/e/l0BaHUs
sIBJIEHUI TIDUPO/IbI Y TeXHWKH, OBJIaJieHhe YMeHUsMU OOBSICHATH (u3nuecKre
sIB/IEHUsI, TIDUMEHsis TIOJyueHHble 3HaHHUs, pellaTh 3aflaud, B TOM UHC/e
KaueCTBEeHHbIe U IKCIIepUMeHTa/IbHbIe.

[TpuHLMITUANBHO /eITe/IbHOCTHBIN XapaKTep JaHHOTO pa3/esia peajnu3yeTcs 3a
CUéT TOTO, UYTO 0OyuUarOIecs BBIO/HSIOT 3a/]JaHus], B KOTOPBIX UM TIpe/jjlaraeTcs:



Ha OCHOBe TIOJYYEHHbIX 3HAHWM pacro3HaBaTh M HAyuyHO OOBSICHSTH
(bu3nUeckye IBJIEHUSI B OKPY Karolllel IpUpo/ie U MOBCeHEBHOM YKU3HM;

WCTI0/Tb30BaTh HayUHbIe METO/IbI UCC/IeJOBaHUS (DU3UUECKUX SBJIEHUH, B TOM
qucsie /11 IPOBEPKU TUTIOTe3 U MO/TyYeHUsT TEOPEeTUUeCKUX BLIBO/IOB;

0OBSICHATL HayUHble OCHOBBI Haubo/iee BaXKHBIX JOCTH)KEHUM COBPEMEHHBIX
TEXHOJIOTMM, HalpyuMep, TPAaKTUYeCKOT0 MCIO/Ib30BaHUSI PAa3/IMUYHBIX UCTOYHHUKOB
SHEPTMM Ha OCHOBE 3aKOHA MpeBpaIlleHHs U COXPaHeHHUs] BCeX M3BECTHBIX BHUIOB
SHEpIUU.

Kaxzgass W3 TeM [aHHOTO MO/AYJi BK/IIOUAeT 3KCIIePUMEHTaTbHOe
HCcieloBaHre 0000IaroIiero xapakrepa. Moy/b 3aBepliaeTcsl MPOBeZieHreM
JIMarHOCTUYEeCKOM 1 O1IeHOYHOM paboThl 3a KypC OCHOBHOTO 0011jero 0Opa3oBaHUs.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
ON3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

V3ydyenue (hr3MKM Ha ypOBHE OCHOBHOTO 00IIjero oOpa3oBaHUsI HAIlPaB/IeHO
Ha ZIOCTH>KeHUe JIMYHOCTHBIX, MeTarpeZMeTHbIX U MIpeMeTHbIX 00pa30BaTebHbIX
pe3yJbTaToB.

B pe3ysibTare usydeHus Gp13UKU Ha ypOBHE OCHOBHOTO 0011iero o6pa3oBaHus y
oOyuatoirerocsi 6yayT cGopMHUpOBaHBI CeAyrOIe JUUYHOCTHbIE pe3ysbTaThl B
4yacTu:

e 1) maTpHOTHUYECKOT0 BOCTIMTAHUS:

e - MPOSIBJIEHME MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

e - LIEGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUMCKUX YUYEHBIX-(H3UKOB;

e 2) rpaXKJaHCKOTO0 U yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CyXieHnH 06I1[eCTBeHHO 3HAUMMBIX U
TUUECKHX TPOO/IeM, CBSI3aHHBIX C MPAaKTHUYECKUM MPUMeHeHHeM [OCTYKeHHM
bu3KyY;

e - OCO3HaHHEe BaXHOCTU MOPaJbHO-3TUYECKUX TPUHLIUIOB B JeSTe/IbHOCTU
YU€HOrO;

e 3) 3CTeTUYeCKOro BOCIIUTAHUA:

e - BOCHpUSATHE 3CTETUUECKUX KayecTB (DU3NUYECKOM HayKd: €€ rapMOHUYHOIO
TOCTPOEHHs1, CTPOTOCTH, TOUHOCTHU, JTAKOHUYHOCTH;

e 4) 11eHHOCTH HAyYHOr'0 NT0O3HAHMS:

e - OCO3HaHWe IIeHHOCTU (U3UUeCKOW HayKu KakK MOIIHOIO0 WHCTPyMeHTa
MO3HAaHUSI MUPA, OCHOBBI Pa3BUTUSI TEXHOJIOTWM, Ba)KHEHUILIEU COCTaBJISIOLLEN
KY/IbTYPBI;

e - pa3BUTHE HAy4YHOM Jt0OO3HATENIbHOCTH, WHTepeca K HCC/Ie[0BaTe/IbCKOM
JesiTeNTIbHOCTY;

e 5) (¢opMupoBaHusi Ky/JAbTypbl 3/J0POBbS M  3MOIUOHA/ILHOIO
O1aromo/tyuusi:

e - O0OCO3HaHWe LleHHOCTH Oe3oracHoro obpa3a JKU3HU B COBPEMEHHOM
TEXHOIOTUUeCKOM MHpe, Ba)KHOCTH TIIpaBU/ 0e30MacHOTO TIOBeZieHUs Ha
TPAHCIIOpTe, Ha J0porax, C 3JeKTPUUeCKUM U TerIoBbIM 000py/0BaHUEM B
JIOMaIITHUX yCJIOBUSIX;

e - chopMHPOBaHHOCTh HaBbIKa pedyieKCHU, IPHU3HaHKe CBOero MpaBa Ha OIINOKY
Y TaKOT'O >Ke MpaBa y APyroro ueaoBeKa;

e 6) TpyAOBOr0 BOCIIUTAHMSA:

e - AaKTHMBHOE yuaCTHe B peIllleHUWM NpPaKTUUYecKWxX 3a7iau (B paMKaX CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3allid, TOpOZAQd, Kpasi) TeXHOJOTMUeckol u
colLManbHOM HarpaB/IeHHOCTH, TPeOYIOIHX B TOM UHC/ie U (U3UUeCKHUX 3HaHUM;



e - WHTepecC K MpakKTUYeCKOMY U3y4eHUI0 Tpodeccuid, CBSI3aHHBIX C (DU3UKOMU;

e 7)3K0/I0ru4ecKOro BOCIIUTAHUA:

e - OpUeHTalusl Ha TMpHMeHeHUe (PU3NUeCKUX 3HAHWM [Jis pellleHUs 3ajjau B
o0/acTh OKpYysKarolljel Cpejibl, TJIAHUPOBAHUSI TIOCTYIIKOB U OL[€HKA HX
BO3MOJKHBIX T10CJIe/ICTBUM /11 OKPY>Katolller Cpefibl;

e - OCO3HaHHWe T1/I00a/JbHOTO0 XapakTepa SKOJIOTMUeCKUX TpobieM U TyTel uX

pellieHus;

+ 8) apganTanuu K M3MEHSIIOMIUMCA YCJOBHSM COLMa/IbHOM U NPHUPOAHOU
cpeapbl:

e - MOTpPeOHOCTb BO B3aWMOJIENICTBUM TIPH BBLITIOJHEHUM UCC/Ie[JOBAaHUNA U
MPOEKTOB (DU3MUECKOM HaIlpaB/IeHHOCTHU, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBbIIIEHWE YPOBHSA CBOEM KOMIETEeHTHOCTH uepe3 IIPaKTUYEeCKYIO
J1esiTeNIbHOCTb;

e - OTpe6HOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWH, B TOM unc/e GopMy/IMpOBaTh
uzied, MIOHSITHSI, TUTIOTe3bl 0 PU3NUECKUX 00BeKTaX U SIB/IEHUSX;

e - OCO3HaHUe JeULMTOB COOCTBEHHBIX 3HAHMI U KOMITeTEHTHOCTel B 00/1aCTH
bu3Ky;

e - [JIAaHUPOBaHKe CBOET0 pa3BUTHs B MPUOOPeTeHNH HOBBIX (PU3NUeCKUX 3HaHU;

e - CTpemJIeHHe aHaJIM3UPOBATh U BHISIB/ISATH B3aUMOCBSI3U TIPUPO/bI, 00IIeCTBa U
5KOHOMUKU, B TOM YMCJIe C UCTIOIb30BaHUEM (PU3MUEeCKUX 3HAaHWM;

* - OLEHKa CBOUX /EWCTBUM C YYETOM BJIMSIHUSL Ha OKPY’KAalOLIYH0 Cpepy,
BO3MO>XHBIX I7100a/TbHBIX TIOC/I€/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3y/sibTaTe 0CBOEHUSI TPOrpaMMBbI 110 PU3UKe Ha YPOBHE OCHOBHOTO O0II[ETO
obpa3oBanuss y oOyuaroijerocs OyayT cdhopMUpOBaHbI MeTamnpeAMeTHbIe
pe3yJIbTaThl, BK/IIOUAIOII[He TI03HaBaTe/IbHbIe YHUBEpCaabHbIe yueOHbIe TelCTBY,
KOMMYHUKaTUBHbIe  YHUBEpCajbHble  ydyeOHble  /IeWCTBUS,  pery/sTUBHbIE
yHUBepCabHbIe yueOHbIe 1elCTBYSI.

ITo3HaBaTe/bHBIE YHUB€pPCA/IbHbIE y‘-lEﬁHble ﬂEﬁCTBl/lﬂ

Ba3oBble JIoTHYeCKHe JeHCTBUS:
e BBIBIASATb W XapaKTepPU30BaThb CYI[eCTBEHHble TPU3HAKU OOBEKTOB
(sIBJIEHUIN);
e YCTaHaB/MBATh CYIECTBEHHbIM MPU3HAK K/IaCCU(BUKAIUN, OCHOBAHUS /ISl
0000111eHUsT 1 CPaBHEHUS;



BBISIBJISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUMsi B pacCMaTpUBaeMbIX (PaKkTax,
JAHHBIX U HAOJIIO/IeHUSIX, OTHOCSIIMXCS K (PU3NUeCKUM sIBJIEHUSIM;
BBISIB/ISITh TIPUUUHHO-CJIE/ICTBEHHBIE CBSI3M MPU HU3yUeHUM (PU3NUYEeCKUX
SIBJIEHUH Y MIPOLIECCOB, /leJIaTh BBIBO/IbI C UCTI0/Ib30BAHUEM JIeIlyKTUBHBIX U
VHJYKTUBHBIX YMO3aK/ItOUeHul, BbIJBUraThb TUIIOTE3bl O B3aUMOCBSI3SIX
bu3MUeCKUX BeJIMUUH;

CaMOCTOSTe/TbHO BbIOMPATh Cr1ocob pellieHrs yueOHOM (pr3ruecKoit 3azaun
(cpaBHeHHe HECKOMBKHMX BAapUAHTOB peIlleHus, BBIOOp Haubosee
MO/IXO/ISIIEro C YYETOM CaMOCTOSITe/IbHO BbIZIeJIEeHHbIX KDUTEPHEB).

Ba3oBble HcciejoBaTe/IbCKHe eHCTBHUA:

VICII0J/Ib30BaTh BOMPOCKI KaK UCC/Ie[0BaTe/IbCKMM MHCTPYMEHT TTO3HAaHKS;
TIPOBOJUTB 10 CAMOCTOSITE/IBHO COCTaBJI€HHOMY IUIaHY OITBbIT, HEC/IOXKHBIN
¢usnuecknuil SKCIIepUMeHT, Hebosbllloe UCCIejoBaHHe (QU3NUeCKOro
sSIBJIEHUS;

OLleHWBaTb HAa TPUMEHUMOCTb W  JOCTOBEPHOCTh HH(OpMaLHIO,
TIOJIYYEHHYHO B XO/le UCCIIe[JOBaHMS WU SKCIIEPUMEHTA;

CaMoCTOsITe/IbHO (hOpMyIMpPOBaTh 00001LIeHNs U BBIBO/IBI TI0 pPe3y/bTaTam
NpOBe/IEHHOr0 Hab/II0/leHus, OMbITa, MCCI/Ie[J0BaHuS;

MPOTrHO3MPOBAaTh  BO3MOXXHOe  Jla/ibHelllee  pa3BUTHE  (DU3UUYECKUX
TIPOLIECCOB, a TaK)XKe BbIIBUraTh TPe/ITI0JI0KeHNs 00 UX pa3BUTHU B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

PaboTa ¢ nuadopmarueii:

TIPUMEHSITh pa3/MUHble MeTO/Ibl, UTHCTPYMEHTbI 1 3arpoChl MPHU TOMCKe U
orbope WHGOpPMAIMK WM [JAaHHBIX C YUETOM MpeJIOKeHHOW yueOHOMN
dbu3rueckoi 3azauu;

aHa/IM3UpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIPeTHUPOBaTh WH(POPMAIUIO
pa3MYHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHKSI;

CaMOCTOSITe/IbHO ~ BbIOMpaTh ONTUMA/IbHYIO (OpMYy TMpezcTaB/ieHuUs
vHbOpMal[id W WIIIOCTPUPOBATh pelllaeMble 3aZjaud  HeCT0XXHBIMHU
cXeMaMH, iMarpaMMaMu, UHOM TpadyKoi U X KOMOUHALIMSMHU.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:

B xofle obcyzieHusi yuyeOHOro marepuana, pe3yJ/bTaToOB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 33/]aBaTh BOTPOCHI IO CYIL[ECTBY 00CY>KIAeMO TeMbI U
BBICKA3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 33/jaud U TIofjeprKaHue
G1aroxxesiaTeIbLHOCTU 0011L[eHuS;

COTIOCTaB/ISAITb CBOW CYXKJEHUS C CYXKAEHUSIMH [IPYyTUX YYaCTHUKOB
auasnora, oOHapy>KUBaTh Pa3/iMure U CXOJCTBO MO3ULINY;

BBbIPa)KaTb CBOIO TOUKY 3DEHUsI B YCTHBIX U MMCbMEHHBIX TEKCTax;



myO/TMUHO TIPe/ICTaB/IATh pPe3y/bTaThl BBITIOTHEHHOTO (PU3MUeCKOro OIbiTa
(3KCnepuMeHTa, UCCJIeIOBaHus, TPOEKTA);

TIOHUMAaTh U UCTI0/Ib30BaTh MPEUMYITeCTBa KOMaHHOW ¥ UHAVBUYaIbHOMN
paboThI P pellleHUH KOHKPeTHOU (pr3ruecKoii Ipo06/ieMbl;

TIPUHUMATh 11eJTi COBMECTHOM [IesiTeTbHOCTH, OPTaHU30BbIBATh [IeHCTBUS
1Mo eé [OCTW)KeHHUIO: pacrpefensiTb PO, OOCYX[aTh TIPOLIeCChl U
pe3y/bTaTbl COBMECTHOM paboThl, 000011]aTh MHEHHST HECKOJILKUX JTFO/IeH;
BBITIOJTHATE CBOIO YacTb PabOTHI, JOCTHTasi KAUeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HarpaB/eHUI0 U KOOPAWHUPYS CBOU IeUCTBUS C IPYTUMH U/leHaMU
KOMaH/Ibl;

OlleHMBaTh KauyeCTBO CBOEro BK/a/la B OO TIPOAYKT T0 KPUTEPHSIM,
CaMOCTOATe/TbHO C(hOPMYTMPOBAHHBIM YUaCTHUKAaMU B3aUMO/[eHCTBYSI.

PEFyIIHTI/IBHBIe YHHUBepCA/IbHbIE y‘-IEﬁHble ,E[EI‘/’ICTBI/IH

CamoopraHusanus:

BBISIB/ISITH TIPO0JIEMbI B ’KU3HEHHBIX U yueOHbIX CUTyalusix, TpeOyrommx
JJ1s pellieHus (prU3nUecKrx 3HaHUM;

OPUEHTUPOBATbCSI B  PA3/IUUHBIX [OAXOJax TMPHUHATUS  pelleHui
(MHOVBYAYa/bHOE, TMPUHATHE pelleHusl B TpyMre, MPUHATHE pelleHui
TPYIIION);

CaMOCTOSITEJIbHO COCTaB/ISITh a/IFOPUTM pelleHus (Gr3UuecKoi 3ajaun Uin
TJlaHa WCC/Ie[loBaHUsI C YUETOM MMEIOLUXCS PeCypCcoB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMeHTUPOBAaTh Ipe/ijlaraeMble BapyUaHThl PelleHul;
JiesiaTh BBIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellieHHe.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBIA HHTE/L/IEKT:

JlaBaTh aJileKBaTHYIO OLIEHKY CUTYyalluy U Mpejijiarath IjlaH eé u3MeHeHUs;
OOBSICHSITH ~ TIPUYMHBI  JOCTWKeHUs]  (HeJOCTWKeHUs])) pe3ysbTaToB
NesITe/IbHOCTH, ZIaBaTh OI[eHKY MPHOOPEeTEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B ESITe/TbHOCTb (B TOM UHWCJIe B XO[ BBITTOJIHEHUS
¢u3nueckoro UCCAeOBaHWS WM TIPOEKTa) HA OCHOBE  HOBBIX
00CTOSATENbCTB, W3MEHUBIIMXCS CUTYyalluid, yCTaHOBJEHHBIX OIIMOOK,
BO3HUKILUX TPYAHOCTEW;

OLIeHMBATh COOTBETCTBHE pe3yJ/ibTaTa LieJId U YCI0BUSIM;

CTaBUTH CeOs1 HA MeCTO APYTOro uesoBeKa B Xo/e Criopa WK JUCKYCCUH Ha
Hay4HYIO TeMy, IOHWUMaTh MOTHBbI, HAMEPEHMUSI U JIOTUKY [IPyrOro;
TIpU3HaBaTh CBOE MPaBO Ha OILIMOKY MpH pellieHuH (PU3nuecKux 3aau Wi B
YTBEPXKJEHUSIX Ha HayYHbIe TEMbI U TAKOE >Ke MPaBo Apyroro.

INPEJIMETHBIE PE3YJ/IbTATDI



K koHI1y oOyueHusi B 7 K/1acce rnpeiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JO/DKHBI OTPa)kaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMeHH:

WCIO/Ib30BaTh  MOHATUS:  (PU3WUecKhe W  XHMUUECKUe  sIBJIeHUS,
Hab/to/leHre, SKCIepUMeHT, MOoJeb, TUIOoTe3a, eAUHULIbI (PU3nUeCcKux
Be/IMUMH, aTOM, MOJIeKYyJa, arperaTHble COCTOSIHUSI BellleCcTBa (TBEp[oe,
KUIKoe, ra3000pa3HOe), MexaHUUeCKoe [BIKeHHe (paBHOMEPHOe,
HepaBHOMEpDHOe, TIPSIMOJIMHEHWHOe), TPaeKTOpUsi, pPaBHOZENCTBYOIIIAs
cuna,  pgedopmanusa  (ympyras, — IUlacTUUecKas),  HEeBeCOMOCTh,
cooOI1aroLuecst COCyAbl;

pasnuath sBieHus (qudQysus, TemioBoe [BW)KEHUEe YaCTHL] BelleCTBa,
paBHOMEDHOe  /IBW)KeHWe, HepaBHOMEpDHOe  [IBIDKeHWe,  UWHepLus,
B3aMMO/IE/ICTBUE TeJl, paBHOBeCHe TBEPZBIX Te/l C 3aKpeIiEHHOW OChIO
Bpall|eHus], Iepe/iaua JaB/aeHus TBEPAbIMU TeJlaMU, KUJKOCTSIMU U Ta3aMu,
aTMoc(epHOe [aB/ieHWe, IJlaBaHWe TeJl, TMpeBpaljeHusi MeXaHUUeCKOU
JHEepPruu) MO OMUCAHUI0 UX XapaKTepHBbIX CBOMCTB U Ha OCHOBE OMbBITOB,
JIEMOHCTPUPYIOLIUX JJaHHOE (PM3UUeCKOoe SIBJIEHUE;

pacrio3HaBaThb TIPOSIBJieHWE HW3yUeHHbIX (DU3UUYECKUX SIBJIEeHUM B
OKpY>)Karoll[eM Mupe, B TOM uuciae (U3UYeCcKue SIBJIeHUs] B TPUPOJE:
TIpUMepbl IBMXKEHUsI C pa3lMYHbIMUA CKODOCTSIMU B JKMBOW U HEXWBOU
TIpUpOJie, [AEWCTBUE CU/bl TPEHUSI B TIPUPOZE M TEXHUKE, BJIMSHUE
aTMoc(hepHOro JlaB/ieHHs Ha >KUBOW OpraHW3M, IlaBaHHe PbIO, pbluard B
TeJie UesioBeKa, TIPU 3TOM TepeBO/IUTh TIPAKTUUECKYTO 3a/ilauy B yueOHYIO,
BbIJIe/ISITh CyIIleCTBeHHbIe CBOMCTBA (TpH3HAKU) (PU3NUeCKUX SIBJIEHUM;
OMUCHIBATh U3yUEHHbIE CBOMCTBA Tel U (PU3NUECKUe SIBIEHUS], UCTIO/Ib3Ys
bu3nuecKre BeTMUKHBI (Macca, 00bEM, TIJIOTHOCTD BeIIleCTBa, BPeMs, My Th,
CKOPOCTb, CpeJHssi CKOPOCTb, CHAJIa YIIPYTOCTH, CH/a TSDKECTH, BeC Tea,
CuJia TpeHusl, AaBieHue (TBEPAOro Tesa, )XUAKOCTH, Ta3a), BbITaJKMBaIOLIast
cwia, MexaHWueckass paboTa, MOILHOCTb, TJIEYO CUJIbI, MOMEHT CHJIbI,
KO3(PGhULIMEHT T10/1e3HOTO0 [IeCTBUSI MeXaHW3MOB, KHUHeTHYecKas U
MOTeHLWA/bHAasi SHEeprusi), TMpPU ONUCAHWU T[PAaBWIBHO TPAKTOBAaTh
bu3nUeCcKrii CMBICT UCIIO/Ib3YeMbIX BeJTUUMH, X 0003HaUeHUSs U eJUHULIbI
(¢r3nUecKuX BeWYMH, HAaXOAUTb (POPMYJbl, CBSI3bIBAIOLIME [JaHHYIO
(U3MUYeCKyl0 BeIMUYMHY C JAPYTMMU BeJIMUMHAMM, CTPOUTb TpaduKu
V3yUeHHBIX 3aBUCUMOCTeN (PU3NUECKUX BeJINUNH;

XapaKTepu30BaThb CBOWCTBA Tes, (U3MUecKue SIBJeHUS] U TIPOLIeCChI,
WCII0/Tb3Ysl TIpaBW/Ia CJIOXKeHUs CU/ (BIOMb OJHOM TpsIMOM), 3aKOH I'yKa,
3akoH [lackans, 3akoH ApxuMe[ia, TIPAaBUJIO paBHOBecHsi pbiuara (6/10ka),
«30JI0TOe TIPaBWJIO» MeXaHWKHM, 3aKOH COXpaHeHWs MeXaHWUYeCKOu



JHEpruy, TMpyU S5TOM [JaBaThb CJIOBeCHYHO (OPMY/IUMPOBKY 3aKOHa U
3aMyChIBaTh €r0 MaTeMaTUueCcKoe BhIDa’KEeHUE;

00BsICHATD (hr3MUecKye siBJIeHUs], TIPOLIeCChl M CBOWCTBA TeJl, B TOM UKC/Ie U
B KOHTEKCTe CUTYaLuMi MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISIB/ISATh
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTh 00bsICHeHUe 13 1—2 TOrudecKux
IIarOB C OIMOpoW Ha 1—2 u3yuyeHHbIX CBOMCTBa (PU3NUECKHUX SIBJIEHUM,
(r3MUeCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

peliaTh pacuéTHble 3ajauu B 1-2 [eUCTBUSA, WCIO/b3Ys 3aKOHbI M
dbopmyibl, CBsi3bIBatOIMe (U3MUeCKre BeJUUMHBI: Ha OCHOBE aHaau3a
yCJIOBHUS 33/lauy 3alvChiBaTh KpaTKOe YC/I0BUE, MOACTABISATh (PU3NUECKUe
BeJIMUMHBI B (DOPMy/ibl M TIPOBOAUTH PaCuéThbl, HaXOAUTh CIIPaBOYHbIE
JaHHbIe, HEOOXOAMMBIEe I PelleHus 3a/lay, Ol[eHUBaTh PeaMCTUUHOCTD
ToTyueHHOM (pr3nuecKoi BeJIMUKHbI;

pacrio3HaBaTh TpPOO/ieMbl, KOTOpble MOYKHO pelIdTb TIPU TTOMOLI!
(13MUYeCKUX METO/I0OB, B OMIMCAaHWUU UCC/Ie/IOBaHUS BbIJIe/ISITh [IPOBEpsieMoe
rpe/iroJioKeHre (TUnoTe3y), pa3/inuaTh U UHTEPIPETUPOBATH MOTyUeHHbIN
pe3y/ibTaT, HaXxOAuTh OIIMOKM B XOle OIbITa, [e/aTh BLIBOJBI IO €ro
pe3yJibTaTam;

MPOBO/IUTh  OMBITBI 110 HabOMOAeHUI0  (PU3NUeCKUX SBAEHUN WU
(hr3MUeCKUX CBOMCTB Te: (HOPMYyIMPOBaTh MPOBepsieMble MPeANoJI0XKeHN s,
coOupaTh YCTaHOBKY W3 TIPe//I0KEHHOT0 000py/10BaHUs, 3alMUChIBaTh X0/
ornbITa ¥ (POPMY/IMPOBATh BbIBOJbI;

BBITIO/IHATL TpPsSIMble W3MePeHUs pacCTOSIHUSI, BpeMeHM, MacChl TeJa,
00BbéMa, CUIBI U TEMIIEpPATypbl C WCIOIb30BaHUEM AaHA/IOTOBBIX U
1[MbpoBLIX TPUOOPOB, 3amMuChiBaTh I[I0Ka3aHUs TPUOOPOB C YUYETOM
3a/JaHHOM abCOMFOTHOM MOTPEITHOCTH U3MepeHHH;

TPOBO/IUTh UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOU (DU3NUeCKOU Be/IMUKHBI OT
JPYroM C WCMOJb30BaHWEM MPSIMbIX U3MEPEeHUM (3aBUCUMOCTH IyTH
PaBHOMEDHO [IBWXKYILETr0CsI TeJjla OT BpeMeHU JBKeHUs TeJla, CUJIbl TPeHUsT
CKOJIb)KEHUsI OT Beca Teja, KadecTBa 0OpabOTKU TMOBEPXHOCTeM Ten U
He3aBUCUMOCTH CWIbl TPEHUSI OT MUIOL[AJX COTIPUKOCHOBEHUS TeJsl, CUJIbI
YIPYTOCTU OT y/JUHEHUs TPYKHUHbBI, BbITATKHUBaIOIeHd CUIbI OT 00BbEMa
TIOTPY>KEHHOM UaCTH TeJla U OT IVIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTH OT
TJIOTHOCTH Tejla, OT TyOMHBI, HAa KOTODPYIO TIOTPY>KEHO Teslo, yC/IOBUM
Ti7laBaHusl TeJl, YCJIOBU paBHOBeCHs pbluara M O/I0KOB), yyaCTBOBaTh B
TJIAaHUPOBAaHUM ~ y4eOHOro HCCefioBaHMs, COOWMpaTh YCTAaHOBKY U
BBLITIOJIHATh W3MepeHus, C/eflysi MpeJjio)KeHHOMY TilaHy, (UKCUpOBaTh
pe3y/bTaTbl TMOTYYEHHOW 3aBUCMMOCTU (H3UUECKUX BEeIUYWH B BHJE



TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, fesaTh BBIBOZBI TI0 pe3yJsbTaTaM
WCCIeJOBaHMUS;

TIPOBO/IUTh KOCBEHHble H3MepeHusi (pU3nueckux BeJMUYMH (TJIOTHOCTh
Bell|eCTBa )KU/IKOCTH 1 TBEPZOro TeJsla, CUJjla TPEHUS CKOJIbKeHHSs1, JaB/ieHH e
BO3/lyXa, BbITaJIKMBAIOIlasi CH/Ia, JAEUCTBYIOI[as Ha TIOTPYKEHHOe B
JKUAKOCTb  Teno, KO3((UIIMeHT TI0/ie3HOr0  [eHCTBUSL  TPOCTBIX
MeXaHU3MOB), C/Ieflysl TIPeJJIOKeHHOW WHCTPYKLUW: TIPU BBITIOJTHEHUU
u3MepeHuil coOupaTh SKCMEepPUMEHTAbHYI0 YCTAaHOBKY M BBIUHCJISATH
3HaueHe NCKOMOW BeJTMUUHbI;

cobJtro/1aTh TIpaBr/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe C 1abopaToOpHBIM
obopyoBaHuEM;

yKa3bIBaTh TMPUHIUIMbBI AeUCTBUS TIPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeChbl, TEPMOMETp, AWHAMOMETD, COOOIarolecss Cocyabl, OGapomeTp,
pblyar, MoABM>XHBIN 1 HEMTOABW)KHBIN 010K, HAaK/IOHHAS TJI0OCKOCTH;
XapaKTepU30BaTh IPUHIMIBI  JIeHWCTBUS HW3yUYeHHBIX TNIPUOOPOB U
TEeXHAYECKUX YCTPOWMCTB C OIMOPOM Ha MX omnucaHus (B TOM 4HCe:
TIOJIIUITHUKY, YCTPOWCTBO  BOZOTIPOBOJA, TU/PABIAYECKUN  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIIIHEBOM HAacOC, apeoMeTp), UCTIO/b3ysl 3HaHHS
0 cBoMCTBax (hU3MUECKUX SIBJIEHUM U He0OX0uMble GpusnuecKre 3aKOHbI U
3aKOHOMEpHOCTHY;

NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
MIPAKTUUeCKOTO HCI0/Ib30BaHusl (DU3MUeCKUX 3HaHWM B TOBCeAHEBHOMU
)KU3HU Jiji1 obecrieueHusi 6e30macHOCTH TIpU obOpaltieHUu C ripubopamu U
TeXHUUeCKUMU YCTPOMCTBAMH, COXPaHEHUs 3/J0POBbsI U COO/TIO/IeHNsI HOPM
9K0JIOTHYECKOTO TTOBeZieHUsI B OKPY Kalollel cpefie;

OCYyIIeCTB/ISAITh OTOOp HWCTOUHUKOB uH(opMaimu B HHTepHeTe B
COOTBETCTBUM C 3aJJaHHBIM TTOWCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HAaHUW U TyTéM CpaBHEHHUS pa3/MUYHbIX WCTOYHUKOB BBIZIEJISITh
vHbOpMaIMIo, KOTOpas SIB/SeTCs MPOTUBOPEUMBON WM MOXKET OBITh
HEeJIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPY BBITIOJTHEHUHU YueOHBIX 3a/laHUi Hay4YHO-TIOMYJ/ISIPHYTO
nuTepaTypy (U3UUecKOro CoZiepkKaHusl, ClipaBOYHbIe MaTepuasbl, peCypchl
cetu VIHTepHeT, B/afieTb TpUEéMaMy KOHCIIEKTUPOBAHUS  TEKCTa,
nipeobpa3oBaHusl MHGOPMALMY U3 O/HOW 3HAKOBOW CHUCTEMBI B AAPYTYIO;
co3/laBaTb COOCTBeHHbIe KpaTKUe MUCbMeHHble W YCTHbIe COOOIeHUs] Ha
OCHOBe 2—3 MCTOYHUKOB MHGpopMaLuu (Hr3UUecKOro Cofiep>KaHusi, B TOM
yucsie my0/IMYHO JlesiaTh KpaTKre cOOOIIeHNs 0 pe3y/ibTaTaX MPOeKTOB WU
yueOHbBIX HCC/Ie/JOBaHUM, TIPU 3TOM I'DAMOTHO MCIO/b30BaTh W3y4YeHHbIN



TOHSATUMHBIM amnmnapaT Kypca (U3MKM, COMNPOBOXAATh BBICTYIJIEHHE
rpe3eHTal1ew;

TIPU BBITTOJTHEHUM YueOHBIX TIPOEKTOB W HCCAe0OBAaHUM pacripefiesisiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C ITOCTAB/JIEHHBIMM 3aJjauaMH,
CleIlUTh 3a BbITIOJIHEHWEM TIaHa [eWCTBUM, aleKBaTHO OL|eHUBAaTh
CcOOCTBeHHBIM  BK/JaJ, B  JesSTe/IbHOCTb  TPYMIbI,  BbICTpauUBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUUTbIBAsi MHEHHE OKPY KaroIUX.

K koHily oOyueHusi B 8 Kj1acce nipeMeTHbIe pe3y/ibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCs YMEHUI:

VICTI0J/1b30BaTh MOHSTUS: Macca U pa3sMepbl MOJIEKYJI, TeIJIOBOE [IBU)KEeHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/NINYeCKue U
amop(Hble Tesna, HACHILEHHBbIM W HEHACHILeHHbI [1ap, BJIAXXKHOCTb
BO3/lyXa, Temreparypa, BHYTDEHHsIS SHeprus, TelJIOBOM [JBUTaTellb,
3/IeMeHTapHbIN 3/IeKTPUUeCKUM 3apsif], 3/IeKTpUUeCcKoe 1oJjie, IPOBOAHUKU U
[IM3J1eKTPUKY, TOCTOSIHHBIN 3/IEKTPUYECKUN TOK, MAarHUTHOE T10J1€;
pa3nuuarh fiBJieHWs1 (TeryioBOe pacIIMpeHHe W CKaTue, Teriornepezada,
TEeIJI0OBOe pPaBHOBeCHe, CMauvMBaHUe, KalWIsIpDHbIe SIBJIeHUs, UCTIapeHue,
KOHJleHCal[usl, TUlaBjieHre, KpUCTa/yu3alusi (OTBepZeBaHue), KUIeHUe,
TerJionepeaya (TeruIonpoBOJHOCTb, KOHBEKL[US, W3/lyYeHue),
3JIeKTpU3aLUsl TeJl, B3aMMOJEeNCTBYE 3apsifiOB, JEUCTBUS 3JIEKTPUUYECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBe MarHUTOB, [leliCTBUe
MarHuTHOTO T0JIs1 Ha TIPOBOJHUK C TOKOM, 3JIeKTPOMarHuTHasi UHAYKLIUS)
M0 ONWCAHUKD WX XapaKTepHbIX CBOMCTB K HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PU3UUeCKOe SIBJIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy)KarollleM Mupe, B TOM uucje (u3uueckue SiBjieHUsI B MpHUPO/e:
MOBEPXHOCTHOE HaTSDKEHWE W KalWUIsIpHble SIBJIEHUSI B TMPUPOJE,
KpUCTa/Ulbl B TIpupofe, usnydyeHne ConHLa, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHUe POChI, TYMaHa, UHesl, CHeTa, 3/IeKTpUUuecKre
siBJIeHUs] B aTMocdepe, 3/€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
roJie 3eMJ/iu, Aiper( MoJIr0COB, POJib MarHUTHOT'O MOJIS [/ J)KU3HU Ha 3eMJie,
MOJIAPHOE CHsIHWe, TPU 3TOM MEepeBOJUTh MPaKTUUeCKYH 3ajauy B
yueOHYI0, BBIIE/IATH CYIIIeCTBEHHbIE CBOMCTBA (IPH3HAKH) (hH3MUeCKUX
SIBJICHUM;

OMUCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3NUECKUe SBIEHUS], UCTIO/Ib3YS
(r3nueckre BeIMUYUHBI (TeMIlepaTypa, BHyTPEHHSS SHeprusi, KOJIM4eCTBO
TeIJIOThI, yJiefbHasi TeIJIOEMKOCTh BelecTBa, y/ejbHas TervioTa
TJIaB/ieHus, yjesbHas TeIyioTa TMapoobpa3oBaHusi, y/iefbHas TervioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOro JeUCTBUSL TeII0BOU



MallIMHbI, OTHOCUTE/IbHAsI BI&)KHOCTh BO3/1yXa, 3JIeKTPUUeCKUM 3apsif], Cr/a
TOKa, 9JIeKTPUYEeCKOe HarpsbkKeHdWe, COIMpOTUBJIEHWE TIPOBO/HUKA,
y/leJIbHOe COTIPOTUBJ/IEHHE BellleCTBa, paboTa U MOII[HOCTh 3/IEKTPUUECKOTO
TOKa), TIPU ONMCAaHWU [PAaBWIbHO TPAKTOBaThb (PU3NUECKUHA CMBIC/
WCTIO/Tb3YEMbBIX BeTMUMH, 0603HaueHUs U eJMHULIbI (PU3NUeCKUX BeJTUUMH,
HaxoJuTh (OPMYJIbI, CBSI3bIBAIOLIME [JaHHYH (DU3MUYECKYH0 BeJMUMHY C
JPYTMMM BeJIMYMHAMH, CTPOUTh TpaUKd H3yUeHHbIX 3aBUCUMOCTeH
(hU3MYeCKUX BEJIMUUH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJ€HUSI U TIPOLIeCChI,
WICTI0J/Ib3ysl OCHOBHbIE TIOJIO)KEHUS] MOJIEKYJ/IIPHO-KMHETUYECKOM TeOopUu
CTPOeHMs BellleCTBa, MPUHLIUN CYMNepro3vlUUd mnoJield (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsifia, 3akoH OMa Jijisl yyacTKa Lieru, 3aKOH
Ixoynsi—JleHlia, 3aKOH COXpaHeHUs1 SHePruM, MPHU 3TOM /laBaTh CJIOBECHYIO
(hOpMy/TMPOBKY 3aKOHa M 3alyChIBaTh €r0 MaTeMaTUueCKoe BhIDa’KeHUE;
00BSICHATL (hU3UUeCKWe MpOoIeCChl M CBOMCTBA Teld, B TOM UWCIe U B
KOHTEKCTe CUTyalUl NPaKTUKOOPHWEHTUPOBAHHOTO XapaKTepa: BbISBISTh
TIPUUMHHOC/IeICTBEHHbIE CBSI3H, CTPOUThL 00BsICHEHWe 13 1-2 JIorudyecKux
IIarOB C OIMOpOM Ha 1-2 u3yuyeHHbIX CBOMCTBa (PU3NUECKHUX SIBJIEHUM,
(r31MUeCKUX 3aKOHOB WA 3aKOHOMEPHOCTEW;

pellaTb pacuéTHble 3ajauu B 2—3 [eUCTBUS, WCIIO/Ib3ysl 3aKOHbI M
dbopmyibl, CBsi3bIBatOIMe (DU3MUeCKre BeJUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSL 33/layM 3alMChbiBaTh KPaTKOe YCJOBHUE, BbISIB/IATb HEAOCTAaTOK
JAHHBIX [T pellleHusl 3a7jaud, BbIOMpaTh 3aKOHBI U (POPMYIIBI,
HeoOXoJuMble MJii €€ pelleHus, TPOBOAUTHL PACUéThl W CpaBHUBATh
roJiyyeHHOe 3HaueHue (PU3NUecKoi BeJTMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh TpPOOJieMbl, KOTOpble MOYKHO peIldTb TIPU TTOMOLIA
(U3MUeCKUX MeTO/IOB, HWCIIOJIb3Yysl OMMCaHWe HWCC/e/JOBaHUs], BBIAEISITh
TpoBepsieMoe  TpeAIo/oKeHWe, OLIeHUBaTh [PaBWIBHOCTh MOPSAKa
TIPOBe/IeHUs] UCC/Ie[JOBaHUsl, ie/laTh BbIBO/IbI;

TIPOBOAIUTL OMbITHI 1O HabOMOZeHUI0 (U3NUeCKUX SIBJI€HUN WU
(br3MUeCKUX CBOMCTB TeJl (Kamu/UIsipHbIe SIBJIEHNs, 3aBUCUMOCTb JjaB/IeHUS
BO3/lyXa OT ero o0béMa, TeMIiepaTyphbl, CKOPOCTU TIPOI[ecca OCThIBaHUSA U
HarpeBaHWs TIpY M3/IyUeHMM OT I[BeTa W3/ydaroileu (IOr/oliaroiei)
TOBEPXHOCTH, CKOPOCTh MCMHAapeHUsi BOJbl OT TeMrepaTypbl XXUAKOCTU U
TJIOIIQIM €€ TIOBepXHOCTH, 3/eKTpu3allds TeJl UM B3auMO/leliCTBUe
3/IEKTPUYECKUX  3apsiloB, B3aMMOJENCTBUE TIOCTOSTHHBIX MAarHuTOB,
BU3ya/M3aliusi MarHUTHBIX TI0Jileld TIOCTOSIHHBbIX MAarHUTOB, [1eHCTBUS
MarHuMTHOTO MOJIi Ha TPOBOJAHUK C TOKOM, CBOWMCTBA 3/IeKTPOMarHura,
CBOMCTBa SJIEKTPOJBUraTesisi MOCTOSIHHOTO TOKAa): (hOpPMYy/IMpOBaTh



TIpoBepsieMble TIPeATIONI0XKeH!s], COOMpaTh YCTAHOBKY W3 TIPeI0KeHHOTO
000py/I0BaHus, OMKCHIBATh X0/ OTbITa U (HOPMYIUPOBAaTh BHIBOAbI;
BBITIO/THSITh MPsIMble U3MepeHusl TeMriepaTypbl, OTHOCUTeTbHON BIa)KHOCTU
BO3/lyXa, CWIbl TOKa, HamlpsbDKeHWs C HCII0/Ib30BaHHEM aHaIOrOBbIX
npubOpOB ¥ JAaTUMKOB (PU3MUECKUX BeJWUMH, CPAaBHUBATh DPe3y/IbTaThl
M3MepeHUi C yYETOM 3a/]JaHHOM abCOMFOTHOM MOTrPelHOCTH;

TPOBO/IUTh UCCJIe/IOBaHUE 3aBUCUMOCTH OZHOU (DU3NUeCKOU BeJIMUKHBI OT
JPyroii € UCHOAb30BaHWEM TMPSMbIX U3MepeHui  (3aBUCHUMOCTb
COMPOTUB/IEHUS] TIPOBOJHWKA OT €ro /JIvHbI, TUIOLIA[U TI0MepeyHoro
CeyeHUs U yZeJIbHOTO COTIPOTUBJIEHHUS BellecTBa MPOBO/IHUKA, CUJIbl TOKA,
WAyLIero uepe3 TIPOBOAHUK, OT HampsKeHUsI Ha TPOBOJHUKe,
WCC/IeJOBaHUe T0C/Ie/0OBaTe/IbHOTO UM Tapaj/ule/IbHOTO  COeAUHEeHUH
TIPOBOAIHUKOB): TJIAHUPOBATh HCC/Ie[JOBaHWe, COOMpaTh YCTAHOBKY U
BBITIOJIHATb W3MepeHus, C/efysl MNpeJo)KeHHOMY TilaHy, (UKCUpOBAaTh
pe3yJibTaThl MOJyUeHHOW 3aBUCUMOCTH B BU/ie TaO/uLl U rpadMKOB, /lefaTh
BBIBO/IbI 110 pe3y/ibTaTaM MCC/Ie[JOBaHMUS;

TIPOBO/JIUTh KOCBEeHHble U3MepeHUs (QU3nuecKux BenuuuH (yge/ibHas
TeTUVIOEMKOCTh ~ BeIlleCTBa, COIPOTHB/eHWe TIPOBOJHMKA, pabora U
MOILL[HOCTb 3/IeKTPUUECKOr0 TOKa): TJIaHUpOBaTh W3MepeHus, cobOupathb
5KCMepUMEeHTabHYI0 YCTaHOBKY, C/ie[ys Mpejl0)KeHHOW WUHCTPYKLUH, U
BBIUUC/IATH 3HaUeHUe BeJIMUVHbI;

cobJtro/1aTh TIpaBU/ia TEXHUKH 0€3011acCHOCTH TIpU paboTe C 1abopaToOpHBIM
obopyoBaHuEM;

XapaKTepU30BaTh TPUHIUMBI  I€WCTBUS HW3yUYeHHBIX TIpUOOPOB U
TeXHUYECKUX YCTPOUCTB C OMOPOW Ha UX OMUCAHUS (B TOM UKCJIe: CUCTEMaA
OTOTUIeHHUs] JOMOB, TUTPOMETD, MapoBasi TypOrHa, amriepMeTp, BOJbTMET],
CUETUMK 3JIEKTPUUECKOW SHEepruu, 3/IeKTPOOCBeTUTe/IbHbIe MPUOOPHI,
HarpeBaTeslbHble  3IEKTPOTNPUOOPHI (pumepbl), 3/1eKTpUUECKUe
TipeIOXpPaHUTe/TH, 3JIeKTPOMAarHuT, 3/1eKTPO/BUraTe b MOCTOSTHHOTO TOKa),
WCTIOJTb3Ysl 3HAaHUS O CBOMCTBax (M3UUECKUX SIBIEHUM U HeoOXoAuMbie
(r3nUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TMPOCTble TeXHUYEeCKUe YCTPOWCTBA U U3MepUTesbHbIe
TIpUOOPHI TI0 CXeMaM U CXeMaTUUHBIM PUCYHKaM (>KUJKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, J[BUraTe/lb BHYTPEHHEro CropaHus,
3/IEKTPOCKOII, PeoCTaT), COCTaB/SATb CXeMbl 3JIEKTPUUEeCKUX Liered ¢
rocsiefiloBaTe/IbHbIM 1 Mapasiie/ibHbIM COeZJMHEHWEM 3/IeMEHTOB, pa3invast
yC/IOBHBIe 0003HaUeHHsI 37IEMEHTOB 3/IEKTPUUECKUX Tierleif;

MPUBOJUTL  MpuUMepbl  (HaxoAuTb HH(OpPMAI[MI0 O  [pUMepax)
MPaKTUYECKOTO HCIOb30BaHUA (PU3NUECKUX 3HAaHUM B TOBCEJHEBHOU



JKU3HM J71s1 o0ecrieueHust 6e30MmacHOCTH TpH obpaltieHnu ¢ mpubopamMu 1
TeXHUUeCKWMU YCTPOMCTBaMH, COXPaHeHUs 3[J0POBbsI U COO/TI0IeHNsI HOPM
5KO0JIOTMYECKOT0 MOBE/IeHHS B OKPY>KaroLer cpejie;

OCYLIEeCTB/IATb TOMCK WH(pOpMaUMd (PU3NUECKOrO0 COJEep)KaHus B
lHTepHeTe, Ha OCHOBe MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIO/THUTEe/IbHBIX UCTOUHMKOB BbIZIe/ISITh UH(POPMALMIO, KOTOpast SIB/ISeTCS
TIPOTHUBOPEUUBON UM MOXKeT ObITh HeI0CTOBEPHOM;

WCTIO0/Tb30BaTh TIPY BBITIOJIHEHWHM YueOHBIX 3aZlaHUi Hay4YHO-TIOMYJ/ISIPHYTO
JUTepaTypy (pU3NUeCKOro COAeprKaHus, ClIpaBOUHbIe MaTepyaJibl, peCypChl
cetu VIHTepHeT, BJafleTb NpUEMaMM KOHCIIEKTUDOBAHUS  TeKCTa,
ripeoOpa3oBaHus MH(OPMaIMY W3 OZJHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaThb COOCTBEHHbIe MUCbMEHHbIe W KpaTKHe YCTHbIe COOOIleHwUs,
0006miass uHpOpMALMI0 U3 HECKOJbKMX HCTOYHUKOB (U3MUECKOTro
cofiepKaHWsl, B TOM uHc/le MyOJWYHO TIpeJCTaB/sATh pe3y/IbTaThl
TIPOEKTHOW WJ/IM UCCJIe[0BaTebCKOU [1eATeTbHOCTH, TIPU 3TOM IPaMOTHO
VICTIO/Ib30BaTh W3YUYEHHBbIM TOHATUMHBIA anmnapar Kypca (PU3MKY,
COTIPOBOXK/ATh BLICTYII/IEHHE NIpe3eHTaLuel;

NP BBIMOJIHEHUM yueOHbIX TIPOEKTOB U MCC/Aej0BaHUN (U3NUYeCKUX
TIPOLIeCCOB pacrpefiesiiTb 0053aHHOCTU B TpYyIie B COOTBETCTBUMU C
MOCTaB/IeHHbIMU 3a/lauaMy, CJIeIUTh 3a BBIOHEHMEM T/IaHa [JeMCTBUU U
KOPPEeKTUpPOBaTh €ro, afieKBaTHO OLleHWBaTh COOCTBEHHBI BK/aJ B
J,esITeJIbHOCTb PYIIIbI, BEICTPauBaTh KOMMYHHUKAaTUBHOE B3aUMO/ENCTBHE,
TIPOSIBJISiS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHIly oOyueHusi B 9 Kj1acce ripejMeTHbIe Pe3y/IbTaThl HA 0A30BOM yPOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:

WCIIO/Ib30BaTh TOHSTUS: CUCTeMa OTCuéTa, MaTepuajbHas TOUKa,
TPaeKTOpHsl, OTHOCUTEIbHOCTb MeXaHWYeCKOro [BW)KeHHUs, AeopMaLys
(ynpyrasi, mnjacTuyeckast), TpPeHHWe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHHUe,
HEBECOMOCTh W TIeperpy3Ku, I[eHTp TsDKeCcTH, abCOMOTHO TBEpOe Tero,
L[eHTP TSDKeCTU TBEPZOTO Teja, paBHOBeCHe, MexaHHUUecKue KojebaHus v
BOJIHBI, 3BYK, MH()Pa3BYK U yJ/IbTPa3BYK, 3/IEKTPOMAarHATHbIE BOJIHBI, I1IKaaa
3/IEKTPOMAarHUTHbIX BOJIH, CBeT, O/JM30DYKOCTb U [Ja/IbHO30PKOCTH,
CTIeKTPbI WUCITyCKaHWS U TIOT/IoNeHus, anb(da, OeTa- U raMma-u3iyueHus,
W30TOIbI, i/jepHasi SHEPreTHKa;

pa3nuyath siBjieHHWs (PaBHOMEDHOE M HepaBHOMEpPHOE MpPSIMOJMHENHOe
JBIDKeHHE, PaBHOYCKODEHHOe TIpSIMOJIMHEeHOe [BIKeHWe, CBOOOJHOe
rajZieHue Tesl, paBHOMEPHOe [IBU)KeHUe 10 OKPY>KHOCTH, B3auMO/leliCTBUe
Tesl, peaKTUBHOe [IBI)KeHUe, Kosie0aTe/ibHOe ABW)KeHHe (3aTyxaroljue U
BbIHY)K/IeHHble KoJie0aHUsI), pe30HaHC, BOJHOBOE JBW)XKeHHe, OTpa)kKeHHe



3ByKa, MPSMOJIMHeHHOe pachpoCTpaHeHue, OTpakeHue W MpesioMJieHue
CBeTa, MOJTHOe BHyTPeHHee OTpa)keHHe CBeTa, pa3jioykeHre 6esioro cBeTa B
CIIeKTP W CJ0KeHWe CIeKTpaJbHbIX [BeTOB, JUCIIepCHs CBeTa,
eCTeCTBeHHasl paJJM0aKTUBHOCTb, BO3HUKHOBEHWE JIMHEWUYaTOro CIeKTpa
W3/ly4eHUs ) 0 OMMCaHKWI0 UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OIIbITOB,
JIEMOHCTPUPYIOLIUX JJaHHOE (PM3UUeCcKoe sIBJIEHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yUeHHbIX (U3WUYeCKUX SIBJEHUN B
OKpy>XXaroljeM Mupe (B TOM uuc/e (uanueckue siBJeHUs] B TPHUPOJE:
TIPUWIKBBI U OTJIMBI, ABMKeHUe TyiaHeT Co/THeYHOW CUCTeMbl, peaKTUBHOE
[BIKEHHE JKMBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3em/ieTpsiCeHMe, CelWCMUUYeCKrhe BOJIHbI, I[yHaMH, 3X0, LIBeTa Te,
OITUYEeCKHe SIBJIeHWs B TIpUpoje, Ouoiornueckoe [eHCTBHE BUAWMOTO,
y/ibTpauoseToBOr0 W  PEHTreHOBCKOTO M3/IyueHWl, eCTeCTBeHHbBIU
PaIMOaKTUBHBIA (POH, KOCMUUECKHe JIy4M, paJMOaKTUBHOE U3JyuyeHue
MPUPO/IHBIX MHWHEpasoB, [elCTBHMe PAJUOAKTHMBHBIX M3/lyuyeHUHW Ha
OpraHv3M 4eJiOBeKa), MpU 3TOM TMEepPeBOAUTh TPAaKTUUECKyH 3a/auy B
yueOHY0, BBIIE/IATHL CYIIIeCTBEHHbIE CBOMCTBA (IPH3HAKH) (hH3MUeCKUX
SIBJICHUM;

OMMChIBAaTh U3yUYeHHbIEe CBOMCTBA Tesl U (pU3UYeCKUe SIBJIeHUS, UCIOJIb3Ysl
(u3rMueckre BeJMUUHBI (CpelHsII M MrHOBEHHasi CKODOCTh TeJjia IIpU
HepaBHOMEDHOM /IBW)KEHWM, yCKOpeHUe, repeMellleHre, MyThb, YIJIOBas
CKOpOCTb, CWJla TPEeHMs, Cuja YMPYroCTH, CWla TSDKECTH, YCKOpeHue
CBOOOJHOTO TIaJileHusl, BeC Tela, WMITYJbC Teja, WMIY/JIbC CUJIBI,
MexXaHhueckass paboTta W MOIHOCTb, TIOTEHI[Ma/lbHAs JHEpPIUs Tea,
TIO/IHATOTO HaJl TMOBEPXHOCTbIO 3eMJ/IM, TOTeHIMa/lbHasi SHEeprusi CXKaTou
TIPY’KMHBI, KHHeTUUYeCKasi SHePrus, MoIHasi MexaHudecKasi SHeprusi, epuo/
Y YacTtoTa KosiebaHWi, ZyTMHAa BOJIHBI, TPOMKOCTb 3BYKa W BBICOTA TOHa,
CKOPOCTb CBeTa, IIOKa3aTejib TMpeJOM/IEHUsS Cpefibl), TPU OINHWCAHUU
MPaBU/IbHO TPAKTOBaTh (HhM3UUECKUM CMBIC UCMO/b3yeMbIX BeJIMUMH,
0003HaueHHsT U eAUHMIIbI (PU3NUYeCKUX BeIUYWH, HaXOAUTh (OPMYIIbI,
CBSI3bIBAKOIIIME [JaHHYIO (DU3UUeCKYH0 BeJIMYUHY C JPYTMMU BeJIMUMHAMM,
CTPOUTH rpapuKy U3yUYeHHBIX 3aBUCUMOCTeN (U3MUYECKUX BeJIUUH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SIBJeHUSI U TIPOLIeCChI,
VICTIO/Ib3YysI 3aKOH COXPaHEHWsl SHEPrvH, 3aKOH BCEMUPHOIO TSTOTEHUs,
TPUHLIAN  CYNepro3vLMA CUJI, TPUHIUMII OTHOCUTEJBbHOCTU [ anmunes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHWs UMITYJ/ibCa, 3aKOHbI OTPakKeHUs U
TipeJIOM/IeHUsT CBeTa, 3aKOHbI COXPaHEHUs 3apsi/JOBOr0 U MaCCOBOTO UMCesT
TIpU SIIEPHBIX DpeaklHysiX, NpA 3TOM [laBaTb CJIOBECHYHO (POPMYIUPOBKY
3aKOHa U 3aMMChIBaTh €r0 MaTeMaThUueCKoe BhIpayKeHUE;



O0BSCHATh (hU3MUECKHe TIPOIeCChl W CBOWMCTBA Tel, B TOM UHC/ie U B
KOHTEKCTe CUTYyalui MPaKTUKOOPHEHTUPOBAHHOT'O XapaKTepa: BbISBJISAThH
TIPUUMHHO-CJIe/ICTBEHHbIE CBSI3U, CTPOUTh 0ObSICHeHHe 13 2—3 JTOTUUYeCKUX
11aroB C OMOPOM Ha 2—3 M3yYeHHbIX CBOMCTBA (PU3NUECKUX SIBJIEHUU,
bH3MUeCKrX 3aKOHOB W/ 3aKOHOMEPHOCTEH;

pelillaTh pacuéTHbIe 3a/iauu (OMUparoIrecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
WCTIOJTb3Y$1 3aKOHBI U (hOPMYJIbl, CBSI3bIBatOIIMe (pri3ruecKrie BeJTMUMHbI: Ha
OCHOBe aHa/ii3a YC/I0BUS 3a/lauy 3aluCbiBaTh KPaTKOe YCIOBUE, BLISIB/STh
HeZIoCTaroIIre UM W30bITOUHbIE aHHBIe, BEIOMPATh 3aKOHBI U (DOPMY/IbI,
HeoOXoAuMble [T pellleHusi, TIPOBOAUTb PpACuéTbl U OLIEHWBAaTh
PeaTMCTUUHOCTD MO/TyYeHHOT 0 3HaueHust (pr3ruuecKoi BeJTMUNHbI;
pacrio3HaBaTth Tpo0/ieMbl, KOTOpble MOXXHO peIlUTb TIPU TOMOIIH
bu3MUeCKUX MeTO/IOB, WCIIO/b3ysl OMNHMCAHWe WCC/IeJOBaHUS, BbIIE/ISATh
TpoBepsieMOe  TIPeATIo/Io’KeHHe, OLleHWBaTh IIPaBWIBHOCTb  TIOpsiAKa
MpOBeJleHUsT ~ MCC/Ie[IoBaHUs, JieJlaTb  BbIBO/IbI, WHTEPIPeTHUPOBAaTh
pe3y/bTaThl Hab/FOIeHUH U OTILITOB,;

TIPOBOIUTL  OTBbITHI 1O HabOMOZeHWI0 (U3NUeCKUX SIBJI€HUAN WU
¢du3nuecKkux CBOWCTB Tes (M3yuyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa
COXpaHeHHUsl 3HepruM, 3aBUCUMOCTb Tiepyuofia KosebaHul MpPY>XUHHOTO
MasiTHMKa OT MacChl Ipy3a U XECTKOCTH MPY>KUHbI U HE3aBUCUMOCTb OT
aMIUIATY/IbI MaJ/ibiX KoJie0aHW, MPSMOJIMHEHOe pacTipoCTpaHeH e CBeTa,
pa3fioxkeHue 6esloro CcBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pakeHUs B
TJIOCKOM 3epKajie U CBOWCTB M300pakeHUsi TipegMmeTa B cobuparolieit
nvH3e, Hab/rOZleHre CIUIOLIHBIX U JIMHeMuaThIX CIeKTPOB HW3/Ty4eHHs):
CaMOCTOATeJTbHO  CcOoOMpaTh  yCTAaHOBKY U3 HW30BITOUHOro Habopa
000py/I0BaHUs, OMKCHIBATh XO/] OTbITA U €r0 pe3y/IbTaThbl, JOPMYIUPOBATh
BBIBO/IBI;

TIPOBO/IUTh TP HEOOXOANMOCTU CEpPUI0 TIPSIMbIX U3MepeHUi, Oorpezeisisi
cpefHee 3HaueHUWe U3MepsieMOl BeMuMHbI ((hOKyCHOe pacCTosiHue
cobuparoieli  MH3bI), 0OOCHOBBIBAaTH BBIOOpP cIocoba HW3MepeHust
(u3MepuTeNBbHOTO MpHOOpa);

MIPOBOJUTh UCC/AEOBaHME 3aBUCUMOCTEN (U3UUeCKHUX BeMUUH C
WCTI0/Th30BaHNEM TPSIMBIX M3MepeHUl (3aBUCUMOCTD TTyTH OT BpeMeHHU TIpU
DPAaBHOYCKOPDEHHOM [IBIKeHWM 0e3 HauanbHOW CKOPOCTH, T[epuoja
KosiebaHMii MaTeMaTHMUeCKOro MasiTHUKa OT JJIMHbI HWUTH, 3aBUCUMOCTH
yria OTpa)keHusi CBeTa OT yIJ/a MaJeHus U yrja IpejioM/ieHusl OT yrja
nafieHyst): TUIaHUPOBaTh HCC/Ie/JOBaHWe, CAMOCTOSTEeTbHO COOUpaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/bTaThl TOAYyYeHHOW 3aBUCHUMOCTU



bu3nUecKux BeMMUWH B BHUAe Tabmmil ¥ TpadUKOB, [e/aTh BBIBOABI T10
pe3yJsibTaTaM UCC/Ie[JOBaHUS;

TIPOBO/IUTh KOCBEeHHble W3MepeHUs GU3NUeCKMX BeJWYWH (CpefHss
CKOPOCTb ¥ YCKOpeHUe TeJia IPU PaBHOYCKOPEHHOM /IBU)KEHUU, YCKOpeHue
cBOOOHOTO TMajieHusi, KECTKOCTb TIPYKWHBI, KO3(h(UIMeHT TpeHus
CKOJIb)KEHUs, MeXaHuuecKass paboTa M MOIIHOCTb, 4YaCTOTa U TE€pPUO[,
KonebaHWM MaTeMaTUueCKoro U TIPY>KUHHOTO MAasTHUKOB, OITHYecKas
cwia coOuparoiljeli  JIMH3bI, PaJUOAaKTUBHBIA (OH): TIJIAHUPOBATh
M3MepeHus, COOUpaTh SKCIIepUMEHTA/IbHYI0 YCTAaHOBKY W BBITIO/IHATH
V3MepeHusl, Ciefys MpeJI0)KeHHOM WHCTPYKLMM, BBIUMC/ISATH 3HaueHue
BeJIMUMHBI U aHAJTU3UPOBATh TTO/TyUeHHbIe pe3y/bTaThl C YUETOM 3a/laHHOM
TIOTPEITHOCTH U3MepeHuU;

cobJtro1aTh TIpaBU/ia TEXHUKH 0€30I11aCHOCTH TIpU paboTe C 1abopaTOpHBIM
obopygoBaHHEM;

pa3MyaTh OCHOBHbIE TIPHU3HAKKM M3YUYeHHBIX (U3UUECKUX MOJie/ei:
MaTepyanbHas TOUKa, abCO/MOTHO TBEpZOE TeI0, TOUEUHBIM HCTOUYHHK
CBeTa, Jiy4, TOHKasi JIMH3a, [JlaHeTapHasi MO/ieJib aTOMa, HyK/IOHHasi MOJieJTb
aTOMHOTO 51/1pa;

XapaKTepu30BaTb TIPUHIUIIBI  JIeCTBUS U3yUeHHbIX TPUOOpPOB U
TeXHUUECKUX YCTPOMCTB C OINOpOM Ha WX onucaHusi (B TOM UMUCIe:
CIUZOMeTp, [aTUMKW TIOJIO)KeHUs], PACCTOSIHUSI W YCKODEeHUsl, pakeTa,
9XO0/I0T, OUKH, [epucKor, ¢oToarnmapar, OINTAYeCKUe CBETOBOJbI,
CTIeKTPOCKOM, [I03UMeTp, KaMmepa BwuibCoHa), WCMOMb3ysl 3HAHUSA O
CBOMCTBaX (U3HMUeCKMX sBAeHWA U HeobxoguMmble  GdU3NUECKHe
3aKOHOMEPHOCTY;

WICTI0J/Ib30BaTh CXeMbl U CXeMaTUYHble DUCYHKU MU3YUYEHHbIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTE/IbHBIX TTPUOOPOB M TeXHOJIOTUUeCKUX MPOI[eCCOB IPU
pellleHUH  y4eOHO-TIPAaKTUUEeCKUX  3a/layu, ONTUUeCKHe CXeMbl s
TIOCTPOeHHs 300paykeHHW B IIJIOCKOM 3epKaJjie U cobuparoliieil TuH3e;
MPUBOJUTL  MpuUMepbl  (HaXxoAuTb  HH(OpPMAI[MI0 O  M[pUMepax)
MPaKTUYECKOTO HCIO0b30BaHUA (PU3NUECKUX 3HAaHUM B TOBCEJHEBHOU
YKU3HU 71 obecrieueHus: 6e301acHOCTH TIpU oOpaltieHnu ¢ rpubopamMu U
TeXHUUYECKUMH YCTPONCTBAMH, COXPaHEeHUs 3/JOPOBBS U COO/TIOZIeHNsI HOpM
9KO0JIOTMUECKOTr0 MOBe/IeHUs] B OKPY>KaroLlel cpe/ie;

OCYIIIEeCTB/IATh TIOMCK WH(popMaluu  (GU3NUECKOTO COJep)KaHUs B
MHTepHeTe, caMOCTOSITe/IbHO (hOPMYJIUPYsI TIOMCKOBBIN 3aripoc, HaXO/IUThb
MyTU OTpe/ieJieHrsl JOCTOBEPHOCTH T0J/lydeHHOM HMH(OpMal[iy Ha OCHOBe
VMEOLLUXCSl 3HAHUU U [IOTIOJTHUTETbHBIX MCTOUHHKOB;



WCTI0/Tb30BaTh TIPYU BBITTOTHEHWH Y4eOHBIX 3a/laHUi HayUHO-TIOMY/ISIPHYIO
uTeparypy (U3M4YecKoro Coiep>KaHus, CripaBOYHble MaTepUalibl, peCypChbl
cetu VIHTepHeT, BiafeTb MpUEMaMU KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpa3oBaHusi THPOPMALIMK U3 OAHOM 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBeHHbIE MHMCbMEHHbIE M YCTHBbIe COOOIIeHWs] Ha OCHOBE
vH(MOpMalMM K3 HECKOJbKUX WCTOYHUKOB (PU3NUYECKOTO COJep’KaHus,
myO/IMUHO TIPe/|CTaB/SATh pe3y/bTaThl TPOEKTHOW WX UCC/e/l0BaTeIbCKOM
[eiTeIbHOCTY, TPUA STOM TPAMOTHO  HCIIO/Ib30BaThb  WM3yUYEHHBIN
TIOHSITUMHBIN anmnapar K3yuyaeMoro pasjena (U3WKM U CONPOBOXKAAThb
BLICTYIIJIEHWE TIpe3eHTaljueli C yuéToM ocoOeHHOCTel ayAuTOpUu
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KITIACC
KoinyecTrBo yacoB
No HaumeHoBaHMe pa3/je/ioB U TeM OneKkTpoHHbIe (H(POBEHIE)
KonTposibHele | IIpakTHueckue
n/n NporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3zgen 1. ®u3uka U eé po/ib B NO3HAHMHU OKPY)Kalo0Lero Mupa
1.1 du3MKa - HayKa O MPUpoe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 duzruecKre BeJIMUMHBI 2 1 https://m.edsoo.rt/UDCTC8RJD
1.3 EcTecTBeHHOHayuYHBIM MeTO/, TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wtoro no paspeny 6
Pa3pgen 2. IlepBoHava/ibHbIE CBe/leHNsI 0 CTPOEHUM BellecTBa
2.1 CtpoeHue BeljecTBa 1 https://m.edsoo.ru/2SJI51M41
BIKEHUE 1 B3aUMO/IENCTBHE YaCTU
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
Bell|ecTBa
2.3 ArperaTHble COCTOSIHMS BelleCcTBa 2 https://m.edsoo.rut/ONOVIXY1K
Wtoro no paspeny 5
Pa3gen 3. /IBrmkeHne U B3aUMO/JeHCTBHE TeJl
3.1 MexaHHUUeCKOe JIBI)KeHHe 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, Macca, MI0THOCTb 1 https://m.eds00.ru/GXPU4MTS5SP
3.3 Cuna. Bugsl cun 14 1 2 https://m.edsoo.ru/SRNDRUONW
WToro no pasgeny 21
Pa3pgen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEH 1 ra30B
4.1 HaBnenue. [Tepegaua naBneHvs 3 https://m.edsoo.ru/X0DW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/UDCTC8RJD

TBép,Z[bIMI/I Te/1aMH, )XUIKOCTAMU U
ra3aMm

4.2 [aByieHvie XUAKOCTU https://m.edsoo.ru/2MV XZ0KL4
4.3 ATMocdepHoe aBieHue 6 https://m.edso0.ru/T7134SXNO
elicTBUe oc asa Ha
4.4 Hei TBITI, PKURAKOCTH M T H 7 3 https://m.edsoo.ru/NFE60Y8NK
TOTPY>KEHHOE B HUX TeJI0
Wtoro no pa3peny 21
Pa3pen 5. PaGoTa 1 MOIHOCTb. DHEpPrus
5.1 PaboTa 1 MOIIIHOCTb 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocThie MexaHU3MBbI 1 https://m.edsoo.ru/504NQXKX9
5.3 MexaHnuecKasi SHeprust 4 1 https://m.edsoo.ru/G30454EMT
Nroro nio pasgeny 12
Pe3epBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME



https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/2MVXZ0KL4

8 KV/IACC

HaumeHoBaHue pa3je/ioB U TeM

KosimuecTBO uacos

dnekTpoHHbIe (1{u¢poBbIe)

Ne n/m KontponbHsbie | [IpakTHueckue
NporpaMmsbI Bcero oOpa3oBaTe/IbHBIE PeCcypChI
padoThI paboThI
Pa3pen 1. TenyioBbie siB/IeHUA
1.1 CrpoeHue 1 CBOKMCTBA BelllecTBa 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruioBble NpoLeCChl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wtoro no paspeny 28
Paszpen 2. DiekTpuyeckre 1 MarHUTHBIE IB/ICHUSA
O/eKTpUvecKue 3a . 3apsbke e
2.1 puHeck p;i'qbl DAKEHHD! 7 1 https://m.edsoo.ru/R4QORCTQ4
Tesla U UX B3aUMOJenCcTBUe
2.2 [TocTOsIHHBIN 3MeKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIe gBIeHUs 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 ONeKTpOMarHUTHast UHAYKLIUA https://m.edsoo.ru/7QOD8EL15
Wtoro no paspeny 37
Pe3epBHOe Bpemsi 3
OBILIEE KOJIMYECTBO YACOB ITO
- 68 4 14.5

[TPO'PAMME



https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R8QZNCIPM

9 KV/IACC

HaumeHoBaHMe pa3je/ioB U TeM

KosinuecTBo uacoB

OnekTpoHHbIe (udpoBbIe)

Ne n/nn KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero o0pa3oBaTe/IbHbIE PeCypPChI
e paboThbI paboThI
Pa3pgen 1. MexaHnueckKkue siBJieHUS
MexaHWueCcKoe JBWKeHHe U CIIoCo0bI
1.1 & 10 1 https://m.edsoo.rut/CEOGHRGTL
ero OnM1CaHus
1.2 B3aumogpeiictBue Ten 20 1 3 https://m.edsoo.rui/UCIRQAF4C
1.3 3aKOHbBI COXpaHeHUs 10 3 https://m.edsoo.ru/SHEC3Y25B
Wtoro no pasgeny 40
Pa3pen 2. MexaHH4ecKue Kosie0aHHA ¥ BOJTHbI
2.1 MexaHuueckure KoyiebaHust 3 https://m.edsoo.ru/SS5VIGSAI3
2.2 MexaHuyeckye BOHbBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Wtoro no paspeny 15
Paspen 3. D/ieKTpOMarHuTHoOE 11071 U 3/1IeKTPOMAarHUTHbIE BOJIHBI
ONeKTPOMarHuTHOe T10J1e U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
3J1eKTPOMAarHUTHbIE BOJIHBI
Wtoro mno paszeny 6
Pa3znen 4. CBeToBBIE AB/IEHHUSA
4.1 3aKOHBI PacIipoCTpaHeH!s CBeTa 2 https://m.edsoo.rt/HBN3NMK2M
4.2 JIVH3bI ¥ ONTHYeCKHe PUOOPEI 3 https://m.edsoo.ru/20WNYKRX1
4.3 Pa3noxkeHre 6e/10ro cBeta B CIIEKTP 2 https://m.edsoo.ru/2Z5AHO0DTO
Wroro nio pasgeny 15



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

Pa3pgen 5. KBaHTOBbIe AB/IeHUS

"
5.1 CHYCKAHHE 1 HOMOMerHe toetd 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CrtpoeHne aTOMHOTO s/ipa 1 https://m.edsoo.rt/U3SWX2R61B
5.3 fAnmepHbie peakiuu 1 https://m.edsoo.rt/TMMVY9VSF
Nroro nio pasgeny 17
Pa3pen 6. IToBTopuTe 1bHO-000011aK0I{HIT MOAY/TH
IT 606
6.1 OBTOPEHHE 1 OLODIIEHHE COACPX At 9 2 https://m.edsoo.ru/JKQXVIJSBE
Kypca ¢pu3muKu 3a 7-9 Knacc
Wtoro no pasgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 57

[TPOI'PAMME



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




ITIOYPOYHOE IVNTIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosimuecTBO uacos

Bcero

KonTpo/bHabie
padoThI

IIpakTHUyecKue
padoThI

Jara
HU3yuyeHus

J/eKTpoHHbIe IU(poBbIe
oOpa3oBaTe/bHbIE PecypChl

du3uKa — Hayka O Ipupofe.
SBneHus Npupoel.
du3nyeckue siBJIeHUs

https://m.edsoo.ru/35YPBIW5K

MexaHuueckKue, TEIJIOBEIE,
371eKTpUUeCKre, MarHUTHhIE,
CBETOBbIe, 3BYKOBbIE SIBJIEHUSI

https://m.edsoo.ru/I16U53L6H

®du3nyecKkre BeJTUUMHBI U UX
H3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccnenoBanve
"3mepeHue Temnieparypsl Ipu
TIOMOLLU JKUJKOCTHOTO
TepMoOMeTpa U JiaTurKa
Temreparyps!"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢u3uvka u fpyrue
eCTeCTBEHHbIe HayK{ U3y4aroT
NIpUpoLy.
EcTecTBeHHOHAYUHBI METO/,
no3HaHus. OnvcaHve
(hr3nUecKrx sIBJIeHUHN C
TIOMOILIbIO Mojiesiel

https://m.edsoo.ru/3LPP2HPX?2

YPpok-ucciesoBaHue
"[IpoBepka rumnoTessl:

https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/35YPBIW5K

JATTbHOCTh MO/IETa IIapHKa,
TMYIL[€HHOTO FOPHU30HTA/ILHO,
TeM OosIbllie, ueM OoJIbIie
BbICOTA TTyCKa"

Crtpoenue BemjectBa. OIBITHI,
J0Kas3bIBarol1e AUCKPeTHOe
CTpO€eHUe BellecTBa

https://m.edsoo.ru/F5PU40LYR

[IBr>KeHHe yaCTuL] BelljecTBa

https://m.edsoo.ru/HQ31SN1F3

Ypok-uccienoBanue «OMbIThI
T10 HaO/TFOIEHHIO TeTIJIOBOI0
pacCIIMpeHuUs Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHbIe COCTOSTHUS
BellleCTBa

https://m.edsoo.ru/STRDWACXM

11

B3auMocBs3b Mexay
CBOMCTBaMHU BeIIeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM
crpoerrieM. OcobeHHOCTH
arperaTHbIX COCTOSTHUMN BO/IbI

https://m.edsoo.ru/AWM1DBI48

12

MexaHuyeckoe JBUKeHHe.
PaBHOMeEpHOEe 1
HepaBHOMEPHOe [IBU)KeHUe

https://m.edsoo.ru/3W6CCIHB1

13

CkopocTb. EUHULIBI CKOPOCTU

https://m.edsoo.ru/29GPTJAKL

14

Pacuer nytu 1 BpemeHu
JBYDKEHUST

https://m.edsoo.rt/PVHMNWAUA

15

Wuepryis. 3aKOH UHEPLIUU.
B3aumogpeiicTBue Ten Kak
TIPUYMHA U3MEHEeHUs] CKOPOCTH

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/F5PU4OLYR

ABI)KEHMHS TeJl

16

[1noTHOCTH BeljecTBa. Pacuer
Macchl ¥ o6beMa Tesa 1o ero
TUIOTHOCTH

https://m.edsoo.ru/0S71X3DPS

17

JlabopaTopHast paboTa
«OripefienieHyie IJIOTHOCTH
TBEPZOr0 Tesa»

https://m.edsoo.ru/OH22PX7CX

18

Pemienne 3amau o teme
"TInoTHOCTH BeliecTBa"

https://m.eds00.ru/50DYVYG49

19

Cwuna Kak xapakTepucTHKa
B3auMoiecTBus Ten. Cusa
yIIpyroctu. 3akoH I'yka

https://m.edsoo.ru/NV56FY1G2

20

JlaboparopHas paboTa
«/3yyeHre 3aBUCUMOCTHA
pacTsbkeHus (Aedopmarivm)
TIPY>KUHBI OT TIPUIOXKEHHOM
CUJTBD»

https://m.edsoo.ru/PXXW6DHXE

21

fABnenue tarorenus. Cuia
TsDKeCTH

https://m.edso0.ru/OCWIXFNQE

22

CBs3b MeX/y CUION TSDKECTU U
Maccoy Tena. Bec Tena.
Perenue 3azau o teme "Cuna
TsKecTu'"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuia TsSKeCTH Ha IpyTrUx
nna”erax. dusnueckue
XapaKTepUCTUKU IJIaHeT

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cui. [IuHamomeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocThb

https://m.edsoo.ru/UA01SQ8RE



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/0S71X3DPS

26

CrnoxxeHue IByX CUJI,
HarpaB/IeHHBIX 10 O/IHOM
npsiMoii. PaBHOZIeMCTBY OIS
CUJT

https://m.edsoo.ru/L6SNUZVZ8

27

Pemienne 3amau o teme
"PaBHoelicTByOIIIas cu"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHI/Ie CKOJIbXX€HUSA U TPpeHNE
TI0KO4. TPEHI/IE B IIpyUpoJe 1
TexXHHKe

https://m.edsoo.ru/TAIEOSMMH

29

JlabopaTopHast paboTa
«/3yyeHne 3aBUCUMOCTU CUJIBI
TPeHUs CKOJIbXKeHUS OT CUJIbI
[laBJIeHusl U XxapakTepa
COIpUKaCAIOLXCA
TIOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemtenne 3amau Ha
orpefiesieHUe
PaBHOZEUCTBYIOLEN CUIIbI

https://m.edsoo.ru/5YY23XXSD

31

PellieHre 3a7jau o Temam:
«Bec Tena», «['paduueckoe
n3o00pakeHue Cum», « CUIIbI»,
«PaBHOZEUCTBYOLAS] CUIT»

https://m.edso0o.ru/T9V639RZF

32

KonTponbHas paboTa 1o
TeMaM: «MexaHn4yecKoe
IBIDKeHue», «Macca,
IJIOTHOCTb», «Bec Tena»,
«['padmueckoe n3o0pa’keHHe
cui», « CUJIbI»

https://m.edsoo.ru/P4ROBWE4D



https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/L6SNUZVZ8

33

Hapnenuie. CriocobbI
YMeHbIIIeHHUs] U YBeTYeHu st
JIaBJIeHUS

https://m.edsoo.ru/25TVM1FDL

34

[aBnenue rasa. 3aBUCMMOCTb
JlaBjieHusi ras3a oT 00béMa,
TeMIlepaTypbl

https://m.edsoo.ru/544YMX9WR

35

[Tepenaua faBneHus1 TBEPABIMU
TeJlaMM, )KUAKOCTSMU U
razaMu. 3akoH Ilackansa

https://m.edsoo.ru/CG5POSNWO

36

'Z[aBIIeHI/Ie B )KUJKOCTH U rase,
BbI3BAHHOE ,E[EI\/JICTBI/IEM CHJIbI
TsDKeCTH

https://m.edsoo.ru/K7T1219UC

37

Pemienne 3amau o teme
«/laBneHve B )XUKOCTH U rase.
3akoH [lackasns»

https://m.edsoo.ru/UHHC5RB6W

38

Coobrmiaroryecst CoCyIbl

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

39

I'uapaBivueckuii pecc

https://m.edsoo.ru/67X2LF396

40

ManowmeTtpsl. [TopiiHeBoy
JKAJIKOCTHBIM HaCcoC

https://m.edsoo.ru/5G846G718

41

ATtmocdepa 3emnu. [TpuunHEI
CYILIeCTBOBAHHS BO3JYIIHOU
000/10uKy 3emTh.
3aBHCUMOCTb aTMOC(epHOro
JlaBJIeHHUs OT BBICOTHI Haf
YPOBHEM MOpsi

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3zyxa. ATmocgepHoe
JlaBjieHre

https://m.edsoo.rt/PYRNEDISY

43

N3mepeHune atMocdepHOro

https://m.edsoo.ru/2183TIPD4



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/25TVM1FDL

napyienusi. OnbiT Toppuuesnm

44

3aBUCUMOCTb aTMOC(EPHOro
JIaBJIEHHS OT BBICOTHI Ha/f
yYPOBHEM MOpsi

https://m.edsoo.ru/YWIJFWMZI1J

45

Bapometp-anepous.
ATmocdepHoe aBieHue Ha
Pa3IMUHBIX BBICOTAX

https://m.edsoo.rt/WBNXTP7GR

46

Pemienne 3amau o teme
"ATMocdepHoe aBieHue"

https://m.edsoo.ru/YWVWL5TA1

47

[eticTBYe XUIKOCTH U ra3a Ha
TIOTPY>KeHHOe B HUX TeJlO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlaboparopHas paboTa
«Ornipepenenuve
BBITA/IKUBAIOILIEH CUJIBI,
JlelicTBYytOl1el Ha Teslo,
TIOTPY>KeHHOE B >KUZKOCTb»

https://m.edsoo.ru/7U40IDLK?2

49

JlaboparopHast paboTa 110 Teme
«MccnenoBanye 3aBUCUMOCTH
Beca Tesia B BoJie OT 00béMa
TIOTPY)KEHHO! B KHJKOCTh
YaCcTH TeJla»

https://m.edsoo.ru/OUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.rt/UMAE9Q10Y

51

JlabopaTopHast paboTa
"KoHcTpyupoBaHue apeoMeTpa
WJIU KOHCTPYHUPOBaHYe JIOJKU
U oripepesieHue eé
rpy30M04bEMHOCTH"

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWJFWMZIJ

52

Perenve 3azau no temam:
«I1maBanue cygoB.
BoszayxoruiaBaHue,
«/laByeHve TBepbIX Tell,
JKUJIKOCTEH 1 Ta30B»

https://m.edsoo.ru/R7VHLAG60Q

53

MexaHuueckasi pabota

https://m.edsoo.ru/1YIR6J7L5

54

MougHocTs. EqvHnie
MOILIHOCTH

https://m.edsoo.ru/4UUXIHR1X

55

Ypok-uccienoBanue "Pacuért
MOILHOCTH, Pa3BUBaeMOU NpU
rnoAbéMe 110 JleCcTHULle"

https://m.edsoo.ru/GDB065558

56

ITpocTeie MexaHU3MBbI. Phiuar.
PaBHOBecue cun Ha peluare

https://m.edsoo.ru/8YRUOUGS2

57

KonTponbHast paboTa 1o Teme
«/laByeHve TBepbIX Tell,
JKUJIKOCTeH 1 ra3oB» /
Bcepoccuiickast mpoBepouHasi
pabota

https://m.edsoo.rt/DWLOWQXQZ

58

Pe3epBHbIii ypok. Pabora c
TeKCTaMH 10 TeMe «/laBneHue
TBEPABIX Te, XXUAKOCTeN U
ra3oB» / Bcepoccuiickas
TIpoBepoyHasi pabora

https://m.edsoo.ru/RFCSYBI9F8

59

Pbluary B TEXHUKE, ObITY U
nipupo/e. JlabopaTopHas
pabota «VccienoBaHue
yCJIOBUI PAaBHOBECHS pblyara»

0.5

https://m.edsoo.rt/KR7VOIXUT

60

Perienue 3azau ro teme

https://m.edsoo.ru/6AXDHFS8N



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/R7VHLA60Q

«Y cJI0BUSI paBHOBeCHSI
pblyara»

61

KosdduiimeHT nosiesHoro
JleCTBUSI MeXaHU3Ma.
JIabopaTopHast paboTa
«M3mepenne KI1/l HaKIOHHOU
TIJIOCKOCTH»

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Perienue 3azau ro teme
"Pabota, MotgHOoCTh, KIT/"

https://m.edsoo.ru/VF5XBQLVS

63

MexaHuyeckas SHeprus.
Kunetnueckas u
TIOTeHL[a/IbHasl SHePrus

https://m.edsoo.rt/3HOQE7HOYK

64

3aKOH COXpaHeHus
MeXaHUYeCKON SHepruu

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIepUMEHT T10 TeMe
"OKcnepuMeHTabHOe
orpezeneHre U3MeHeHUs!
KUHEeTUUeCKOU U
MOTeHLabHOW SHeprUU Mpu
CKaTbIBaHWU TeJjia 10
HaK/IOHHOM TIJTIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTponbHast paboTa 1o Teme
«PaboTa 1 MOII[HOCTb.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC

67

Pe3epBHbIii ypok. Pabora c
TEKCTaMH 10 Teme
"MexaHU4UeCKoe IBKeHue"

https://m.edsoo.ru/MJJPGGSA3

68

Pe3sepBHblii ypok. Pabora c

https://m.edsoo.ru/XT2SMNZYM



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/4AYEYZDMW

TekcTtamu 1o teme "Pabora.
MougHocTb. DHeprus"

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68
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8 KV/IACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHyecku
e padoThbI

Jara
HU3y4eHHUs

J/1IeKTpoHHBbIe H(POBbIe
oOpa3oBaTe/IbHBIE PecypChI

OCHOBHBI€ TT0/1I0KEHUST
MOJIEKYISIPHO-KUHETUUEeCKOM
TEOpPHH U UX OIBbITHbIE

MO/ TBEPXKIeHUS

https://m.edsoo.ru/10BIEJ8SGQ

Macca u pa3mep aTOMOB U
MOJIEeKYJI

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEpAOT0, )XUJKOT0 U

ra3000pa3HOT0 COCTOSIHUM
BeIl[eCTBa

https://m.edsoo.rt/HVW3WMRAS

OOBbsiCHEeHHEe CBOMCTB
TBEP/I0T0, )KUJKOTO U
ra3o000pa3HOro COCTOSTHUMA
BellleCTBa Ha OCHOBe
T10JIO’KEHHH MOJIEKYISIPHO-
KUHETUUECKOW TeOprU

https://m.edsoo.ru/DJYTZQHS83

Kpucrannuueckuve u
amopdHbIe Tena

https://m.edsoo.ru/8G73PVM40

CmauuBaHue u
KalWIAPHOCTb.
IToBepXHOCTHOe HaTsKeHue

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

TemoBoe pacivpenue u
oKaTtue

https://m.edsoo.ru/I3N30KS8L

Temnepatypa. CBs3b

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/10BIEJ8GQ

TemriepaTypbl CO CKOPOCTbhIO
TETJIOBOTO IBWKEHUST YaCTHI]

BHyTpeHHsIs SHepIUsl.
Crioco0ObI U3MEeHeHUs
BHYTPEeHHEeH SHepruu

https://m.edsoo.ru/BBVCIOMH6

10

Buzp! Teruionepesauu

https://m.edsoo.ru/WF4J3070P

11

Ypok-KoHbepeHLs
"[IpakTHueckoe
WCT0/Ib30BaHUe TeIJIOBbIX
CBOWCTB BellleCTB U
MaTepHuasIoB B LIeJIsX
sHeprocoepexxeHus"

https://m.edsoo.ru/UU910QFZW

12

KonuuecTBO TennoThI.
Y nenbHas TEIJIOEMKOCTh

https://m.edso0.ru/88291DDIZ

13

YpaBHeHMe TerioBOro
6asanHca. TeruioobMeH 1
TeIJIOBOe paBHOBeCHe

https://m.edsoo0.ru/P52QUVQJE

14

JlaboparopHas pabota
"MccnemoBaHue SiBJIEHUS
TerioobMeHa nipu
CMeIIMBaHUM XOJIOAHOM 1
ropsiueit BozbI"

https://m.edsoo.ru/FR2N6N5GV

15

PacueT Ko/IMuecTBa TerIOThI,
Heo0X0AUMOro Jist
HarpeBaHusi Tejia U
BBIJIE/IIEMOT0 UM TIPH
OXJIAXKIEHUM

https://m.edsoo.ru/JBMRA1APW

16

JlabopaTopHast paboTa

https://m.edsoo.ru/401T1ZJAH



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/BBVCI9MH6

"OrnpegeneHue yjenbHOU
TerIoeMKOCTHU BelllecTsa"

17

OHeprusi TOIIMBA. Y JenbHast
Ter/ioTa CrOpaHUst

https://m.edso0.ru/683AIXYWS8

18

[InaBneHue u oTBepJeBaHue
KPUCTa/IJINYeCKUX TeJl.
Y enbHas TernioTa I/iaB/IeHUs

https://m.edsoo.ru/JHE5A1PJF

19

JlabopaTopHast paboTa
"Onpegenenue yjenbHOU
TeTJIOThI TI/IaB/eHus Ibja"

https://m.edsoo.ru/LCQXVHGHD

20

[Tapoo6pa3oBanue u
KOoHJeHcauwms. Vcriapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenue. Y fe/ibHast TernaoTa
rapoobpa3oBaHUs U
KOHJleHCalliM. 3aBUCHMOCTb
TemrepaTypbl KUTIEHUS OT
aTMocthepHOro aBaeHUst

https://m.edsoo.rv/Y7HDIM2GZ

22

BraxxHocTh BO3gyXa.
JlaboparopHas pabota
"OrnpejeneHre OTHOCUTETLHOU
BJIQYKHOCTH BO3ayxa"

https://m.edsoo.ru/7ZKP37W0J1

23

Pelienue 3azau Ha
onpezesieHue BjIaKHOCTH
BO3JyXxa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIUIIBI pabOTHI TEMJIOBBIX
neurateneid. [lapoBast
TypOuHa. [IBuraresnb
BHYTPEHHETO CTOPaHUs

https://m.edsoo.ru/6BKWSWYG6



https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/683AIXYW8

25

KII/I TersioBOro ABUraTesis.
TerioBble [BUraTen U
3allldTa OKPY’Karollleil cpe/ibl

https://m.edsoo.ru/UJA3SDRDOH

26

3aKOH COXpaHeHUs U
TIpeBpalleHUs SHepPryy B
TerIOBBIX MpoLjeccax

https://m.edsoo.ru/B1KX6RPQ9

27

IMoAroToBKa K KOHTPOJILHOM
pabore o Teme "TenioBbie
siBfieHus1. VismeHeHue
arperaTHbIX COCTOSTHHI
BelllecTBa"

https://m.eds00.ru/9AQ53CC7C

28

KoHntposbHast paboTa o Teme
"TernioBble SIB/IE€HUS.
Vi3MeHeHue arperaTHbIX
COCTOSIHMM BelljecTBa"

https://m.edsoo.ru/0X03133KU

29

OnexkTpusanus Tes. [IBa poja
3/IEKTPUYECKUX 3apsi[i0B

https://m.edsoo.ru/9E85KDQMD

30

Ypok-uccienoBaHue
"DIeKTpr3aLus Te
VHJYKLUWEeN U NpU
COIIPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67]

31

B3aumogeiicTBue 3apsyKeHHbIX
Tesl. 3aKkoH KysioHa

https://m.edsoo.ru/LIJCQZZS9

32

OJIeKTpUYecKoe 1oJie.
HarpskeHHOCTB
3/IeKTPUYECKOI0 I10JIA.
IIpyHIMI cyneprno3uLuu
3/71eKTPUYeCKUX rojiei

https://m.edsoo0.ru/N79CZGZ1J



https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/UJA3DRD0H

33

Hocurenu anekTpuuecknx
3apsiZioB. DjieMeHTapHbIN
3apsz. CTpoeHue aToMa

https://m.edsoo.ru/AFOIKADMV

34

[TpOBOAHMKM U JU3/I€KTPUKH.
3aKOH COXpaHeHus
3JIeKTPAYECKOro 3apsza

https://m.edsoo.ru/U8JR991PB

35

Pemntenue 3amau Ha
TpUMeHeHNe CBOWCTB
3/IeKTPUYECKUX 3aps/i0B

https://m.edsoo.ru/SXWWOSWJ5

36

OJIeKTPUYECKUN TOK, YCIIOBUS
ero CyllleCTBOBaHUS.

W cTOUHMKY 3/1€KTPUUeCKOro
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

[elnicTBYS 3/1€EKTPUYECKOTO
TOKa

https://m.edso0o.ru/Q8WUTCKVT

38

Ypok-uccienoBaHue

" [leficTBHE 37IEKTPUUECKOTO
T10J1 Ha MMPOBOJHUKYU U
IAIEKTPUKK"

https://m.edsoo.ru/ZHMKZM4JU

39

OneKTpuuecKuit TOK B
MeTasulax, XUJKOCTSAX U ra3ax

https://m.edsoo.ru/E4COOOQYPF

40

OJleKTpryecKas Liellb U eé
COCTaBHbIE YaCTH

https://m.edsoo.rt/R9W7KUDDO

41

Cwua Toka. JITabopaTtopHast
pabota "V3mepenue u
peryjvpoBaHue CUJIbl TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DJIeKTpUYeCcKoe HarpspKeHue.
BosieT™eTp. JlabopaTopHasi

0.5

https://m.edsoo.ru/X7P0JOFGH



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/AF0IKADMV

pabota "Vi3mepeHue u
pery/vpoBaHue HarpsykKeHus"

43

CornpoTuB/ieHUe MPOBOJHUKA.
Y penbHOe CONpOTUBIEHKE
Bell|ecTBa

https://m.edsoo.ru/ESUO05PC4G

44

JlabopaTopHast paboTa
"3aBUCUMOCTD
371eKTPUYECKOr0
COTIPOTUBJIEHUS TIPOBOHUKA
OT ero JJIMHbI, JIOIIaAN
TIOTIePeuHOro CeueHust U
MaTepuana"

https://m.edsoo0.ru/4JDA8GZNX

45

3aBUCHMOCTb CUJIBI TOKA OT
HarpsbkeHusl. 3akoH OMa 1
y4JacTka Ljenu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlabopaTopHast paboTa
"ccemoBanre 3aBUCUMOCTH
CWJIBI TOKA, UAYLIEro uepes
pe3ucTop, OT CONPOTUB/IEHUS
pes3ucTopa U HallpspKeHUsl Ha
pe3sucrope”

https://m.edsoo.ru/X5THIN3RM

47

ITocnenoBarensHOE U
rapasuie/ibHOe COeIMHEeHUSs
TPOBO/IHUKOB

https://m.edsoo0.ru/HJ99Q3493

48

JlaboparopHas paboTa

"TIpoBepKa rpaBu/ia CJI0’KeHUs!

HarpsDKeHUH TIpu
1ocC/1ej0BaTe/IbHOM

COeJJMHEeHUM JIBYX pe3rcTOpoB"

https://m.edsoo.ru/VQ3VYPOT8



https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/E8U05PC4G

49

JlaboparopHas pabota
"I[IpoBepka ripaBwusa JJisi CUJIbI
TOKa IpU napasiiesbHOM
COeIMHEeHUU Pe3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemienne 3amau Ha
rpuMeHeHye 3aKkoHa Oma z1J1s
PasIMUHOro COeZIMHEeHHs
IIPOBO/IHUKOB

https://m.edsoo.ru/19ZEFKZZ74

51

PaboTa 1 MOIIHOCTb
3/1IeKTPUYECKOr0 TOKa. 3aKOH
[xoyns-JleHna

https://m.edsoo.ru/40AIXYN3H

52

JlabopaTopHast paboTa
"OmnpeeneHue paboTel U
MOIIIHOCTH 3JIEKTPUYECKOTO
TOKa"

https://m.edsoo.ru/VR92V8JHA

53

OJIeKTpUYeCKUe Lielu U
MOTPeOUTe/TN 3/IeKTPUUECKOU
sHepruu B OpiTy. KopoTKoe
3aMbIKaHHe

https://m.edsoo.ru/1L3KZ2XLM

54

[TocTosiHHBIE MAarHUTBI, UX
B3aUMO/IeNCTBUE

https://m.edsoo.r/KL1ZHIKQF

55

Ypok-uccienoBaHue
"M3yueHue T0/iei MOCTOSTHHBIX
MarHuroB"

https://m.edsoo.ru/1GL7RJQOR

56

MarsautHoe 1osie. MarHutHoe
110J1e 3eMJ/I 1 ero 3HaueHue
JlJIsI >KU3HW Ha 3emJie

https://m.edsoo.ru/R3XXJCRVK

57

HO,I[FOTOBKa K KOHTpO]IbHOﬁ

https://m.edsoo.ru/RTA1IB1C5



https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/DPAXG8PZJ

paboTe 1o Teme
"OneKTprUueckue 3apsbl.
3apsKeHHbIe Tea U UX
B3auMo/IeCTBUsS. [ToCcTOSTHHBIN
3/71eKTpUUecKuii Tok"

58

KonTtposnbHast paboTa 1o teme
"DJieKTpUUecKue 3apsbl.
3aps>keHHbIe Tesa U UX
B3anUMo/IelcTBUs. [ToCcTOSTHHBIN
3/71eKTpUYecKuii Tok" /
Bcepoccutickasi mpoBepoyHast
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

Pe3epBHblIii ypok. Pabora c
TeKCTaMH TI0 TeMe
"IToCTOSTHHBIN 3/1IeKTPUUYECKUN
TOK" / Bcepoccuiickas
TIpoBepoyHasi pabora

https://m.edsoo.rt/EQRLKPT1U

60

OmneIT Opcresa. MarHuTHoe
T10JIe 3/IeKTPUUeCKOI0 TOKa
MarsuTHoOe 110/1e KaTyIlKu C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHue
37IeKTPOMarHUTOB B TeXHUKe.
JlabopaTopHast paboTa
"N3yueHue JeicTBUs
MarHuTHOTO TOJIsl Ha
TPOBOJHUK C TOKOM"

0.5

https://m.edsoo.rt/KG8XDIUWD

62

OJIEKTPOABUTaTe/ b
TIOCTOSTHHOTO TOKa.

https://m.edsoo.ru/7VY QQDMFN



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/ZISSW4Z7W

Ncnonb3oBanue
3/1eKTpO/IBUraTesield B
TeXHUUeCKUX YCTPONCTBaxX U
Ha TpaHcriopTe. JlabopaTtopHast
pabota "KoHCcTpyupoBaHue U
r3yJeHue paboThbI
3/IeKTpoABUTaTess"

63

OnbiTel @apazesi. 3aKOH
3/1eKTPOMarHUTHOW MHAYKLIUU.
[TpaBusno JleHija

https://m.edsoo.ru/YSDW34FV0

64

Onekrporeneparop. CriocoObl
TOJTyYeHUs1 3/IeKTPUUeCKOu
SHepruu. DJIeKTPOCTaHI[MX Ha
BO300OHOB/ISIEMBIX UCTOUHHUKAX
SHEeprumn

https://m.edsoo.rt/LM1C70D7A

65

[ToaroToBKa K KOHTPOJIBHOM
pabore 1o Teme
"OneKTpuuecKre U MarHUTHbIe
ABJIeHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KoHntposbHast paboTa o Teme
"OneKkTpuuecKre U MarHUTHbIe
ABeHus"

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIii ypok. Pabora c
TeKCcTaMH 110 Teme "TerioBrie
aByieHus"

https://m.edsoo.ru/4B8GKYQ1X

68

Pe3sepBHbIi ypok. Pabora c
TEeKCTaMU 110 TeMe
"MarauTHbIe aBjieHud"

https://m.edsoo.r/ISHXLLTXX



https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/YSDW34FV0

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68

14.5




9 KV/IACC

Ne
n/n

Tema ypoka

KosinuecTBo uacoB

KoHTpo/bHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3y4eHHUs

JJIeKTpOoHHbIe H(poBbIe
oOpa3oBaTe/IbHBIE PeCypChI

MexaHnueCKoe JBH)KEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VCD

Cucrema oTcueTa.
OTHOCUTENBHOCTh
MeXdHUYeCKOI'o ABM)XKeHU

https://m.edsoo.ru/UWFLOQ33T

PaBHOMepHOe npsiMo/IMHelHOoe
JIBIDKeHHe

https://m.edsoo.rt/E65RWOZKO0

HepaBHoMepHoe
NPSIMOJIMHENHOE JIBU)KEHUe.
CpeHsist U MTHOBEHHas!
CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[IpsimonuHeHOe
PaBHOYCKODPEHHOe /IBIKeHHe.
Yckopenue

https://m.edsoo.rt/8KUYWCHBO

CKOpOCTb NIPSIMOJIMHEHOT0
PaBHOYCKOPEHHOT'O JIBUKEHHUS.
['paduik ckopocTu

https://m.edsoo.ru/HXCDF3ZC8

JlaboparopHast pabota
"OripesiesieHre YCKOPEHUS TeJia
TpU PaBHOYCKOPEHHOM
JIBVDKEHHU 10 HaK/TIOHHOM
TUIOCKOCTH "

https://m.edsoo.ru/IKKINJFOS8

CBoOopiHOE TIaJieHue Tel.

https://m.edsoo.rt/NMQA4GGEQ



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UP3I88VCD

Omngitel ["anunes

PaBHOMepHOe [iBryKeHue 110
okpy>kHocTu. [Teprog 1 yactora

9 N https://m.edsoo.rt/PVRBIDTTH
obpaitjeHusi. JIuHeitHas U
yTIJIOBasi CKOPOCTH

€HTPOCTPEMHUTETbHOe

10 Henrrpocrp https://m.edsoo0.ru/OSLEGWEZY
yCKOpeHue
ITepBb1ii 3akoH HeroTOHA.

11 https://m.edsoo.ru/TADTURL3K
BexkTtop cusbl
BTopoii 3akoH HbloTOHa.

12 . https://m.eds00.ru/5A28NGVEV
PaBHOzeriCcTBYIO1I|asA CUJia
TpeTuii 3akoH HbtoTOHa.

13 https://m.edsoo.ru/XPFYG64RM
Cynepriosuius cun
Perienue 3a/1au Ha NpYMeHeHUe

14 A P https://m.edsoo.rt/GEM2S4HK9
3aKOHOB HbroTOHA

15 Cwuna ynipyroctu. 3akoH ['yka https://m.edsoo.rt/BHBXXRIJQ
Peitienue 3agau ro teme «Cua

16 https://m.edsoo.ru/HML1AMN12
yrnpyroctm»
JlaboparopHasi pabota

17 «OmnpefienieHre KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
MDY >KUHbBI»

18 Cuia TpeHUst https://m.edsoo.ru/B4AWPRAS8I7
Pelenue 3azau o teme «Cuna

19 https://m.edsoo.ru/PJDH2DCIOT
TPeHUsI»
JlabopatopHasi paboTa

20 "Ornpesenenuie ko3 duiiieHTa https://m.edsoo.ru/C56RD8K X8

TPeHHUs CKOJIb)KeHUs"



https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/PVRBIDTTH

21

PellieHue 3a/1au 110 TeMe
"3akoHnl HeroToHa. Cua
yripyroctu. Cua TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuna TsKeCcTH U 3aKOH
BCEMUPHOT'O TATOTEHMUS.
YckopeHure cBOOOHOTO
Ta/ieHust

https://m.edsoo.ru/MEETXGF6Q

23

Ypok-koHepeHLus

" [IBU>KeHHe Tejl BOKPYT
rpPaBUTALMOHHOTIO L|eHTpa
(ConneuHas cucrema).
l'anakTuku"

https://m.edsoo.ru/BLGGQ9259

24

Perienue 3azau ro teme "Cua
TSDKeCTH Y 3aKOH BCEMUPHOTO
TITOTeHUs "

https://m.edsoo.ru/VO2GV8YAT

25

[TepBasi KoCMUUeCKasi CKOPOCTb.

HesecomocTs v neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue MaTepyaJbHONR
TOUKH. AOCOIFOTHO TBEPI0E
Tes10. PaBHOBecue TBEpAOro
Tesa C 3aKperiéHHON 0ChI0
BpateHuss. MOMeHT CUJIBIL.
LleHTp TsKeCTH

https://m.edsoo.ri/AONEMB459

27

PaBHOBecue MaTepyaJbHONR
TOUKH. AOCOIFOTHO TBEPI0E
Tesio. PaBHOBecue TBEPAOTO
Tesa C 3aKperiéHHON 0CbI0
BpaueHuss. MOMeHT CUJIBL.
LleHTp TsKeCTH

https://m.edsoo.ru/GAMQWA4SLS



https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/VT3T38KBU

28

Perrenve 3azjau o teme
"MomeHT cusibl. LleHTp
TSDKeCTH"

https://m.edsoo.ru/0QJSN205C

29

[ToAroToBKa K KOHTPOJIBHOU
pabore o Teme
"MexaHnyeckoe JBUXKEHUe.
B3aumogeiicTBue Ten"

https://m.edsoo.ru/8D7SUVX5J

30

KoHTpospHast paboTa 1o Teme
"MexaHuyecKoe JBUKeHHe.
B3aumopeiictBue Ten"

https://m.edsoo.ru/J1BOUJ2YG

31

Vmnynbc Tesna. VIMITy/IbC CUIIBL.
3aKOH COXpaHeHUs UMITYJIbCa.
Ynpyroe u Heyrpyroe
B3aUMO/IENCTBHE

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

32

Pemenwue 3asau o Teme "3akoH
COXpaHeHus1 UMITyJibca"

https://m.edsoo.ri/LQO6EH8F9

33

Ypok-KoHbepeHI s
"PeakTHBHO€E JBUJKEHUE B
MPUPO/Ie U TeXHUKe"

https://m.edsoo.ru/3UH32H4RL

34

MexaHuueckasi pabota u
MOII[HOCTb

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

35

PaboTa CUJIbI TSPKeCTH, CUJIBI
YIPYTOCTU U CUJTbI TPEHUS

https://m.edsoo.ru/Y4H2OMDHI

36

JlabopatopHasi paboTa
«OmpeneneHrie paboOTHI CUJIBI
TpPEeHUsI TP PAaBHOMEPHOM
JBWKEHHUH TeJia 1o
T'OPU30HTA/ILHOM TTOBEPXHOCTH»

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/0QJSN205C

37

CBsI3b 3HEpruu 1 paboThl.
[MoTeH1ManbHasE SHEPTUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunetnueckasi s3Heprus.
Teopema 0 KUHETUUECKOU
SHepruu

https://m.edsoo.rt/WKXL7NXVR

39

3aKOH COXpaHeHUs SHepruu B
MeXaHHKe

https://m.edsoo.rt/FMM2S69EB

40

JlabopatopHasi paboTa
«/3yueHure 3aKOHa COXpaHeHUs
SHEepPrumn»

https://m.edsoo.ru/0TVK8KJXB

41

Konebarte/nbHOe ABMKEHHE U
€ro XapaKTepPUCTHKU

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

42

3aryxatolfie KoyebaHusl.
BbIHYKZIeHHbIe KOJIe0aHMs.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

Martematrueckuii v
MIPY>KUHHBIA MasiTHUKA

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnienoBanve
«3aBUCUMOCTb I1eproa
Koj1e0aHui OT )KeCTKOCTH
TIPY>KUHBI U MacChl Fpy3a»

https://m.edsoo.ru/BACAG6R4KS

45

IIpeBpaitieHre 5Hepruu npu
MeXaHU4YeCKUX KoyiebaHUsIx

https://m.edsoo.ru/RPN7BU655

46

JlabopatopHasi paboTa
«OrpeziesieHye 4aCTOTBI U
repro/ia KosiebaHmit
MIPY’KUHHOTO MasiTHUKa»

https://m.edsoo.ri/FV1Y2NUGC

47

JlaboparopHast pabota

https://m.edsoo.ru/6YGEHWS8DT
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https://m.edsoo.ru/I3ZKD2M12
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«[TpoBepka He3aBUCUMOCTH
repro/ia KosiebaHuii rpysa,
T0/[BEIIEHHOTO K HUTH, OT
Macchl rpy3a»

48

MexaHnuecKre BOJHBI.

CBolicTBa MeXaHHUeCKHX BOJIH.

HPO,E[OJ'I]:HBIE U T1I0T1epeYvyHbIe
BOJIHBI

https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koHbepeHLus
"MexaHuuecKyre BO/IHbI B
TBEpAOM Tejie. CelicMUUecKue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3ByK. Pacripoctpanenve u
OTpa)keHHe 3ByKa

https://m.edsoo.rt/NTZLRXDB5

51

Ypok-ucciiefoBaHue
"HabmoeHre 3aBUCHMOCTH
BBICOTBI 3ByKa OT YaCTOThI"

https://m.edsoo.ru/5SRPRGGZV8

52

['pOMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUUeCKU pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

YPpok-KoH(epeHLMA
"YnbTpa3ByK U UH(PPa3BYK B
TPUPOJie U TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToAroToBKa K KOHTPOJIBHOU
paboTe 110 TeMe "3aKOHBI
coxpaHeHus1. MexaHUYeCcKue
Koyie0aHUs 1 BOJTHBI"

https://m.edsoo.ru/7YAJAV57M

55

KoHTposbHast paboTa 1o Teme
"3aKOHbI COXpaHeHMUsl.

https://m.edsoo.ru/ZVD77Z44VH
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MexaHuueckue KojiebaHus u
BOJIHBI"

56

BJIEKTPOMBFHI/ITHOQ ImoJie.
BJ'IEKTPOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoMCTBa 3/1eKTPOMarHUTHBIX
BOJHH

58

Ypok-koHbepenuus "lkana
3/1eKTPOMAarHUTHBIX BOJIH.
Ncnonb3oBaHue
3/1eKTPOMAarHUTHBIX BOJIH JJIs
COTOBOM CBSI3U"

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

59

Ypok-uccienosanue "M3yueHue
CBOMCTB 3/1IeKTPOMarHUTHBIX
BOJIH C TIOMOIL[bI0 MOOHTBHOTO
TenedoHa"

https://m.edsoo.rt/SHN7BSEB4

60

Peltienue 3azjau Ha
omnpeziesieHue 4aCTOThI U IJIUHbI
3/71eKTPOMAarHUTHOMN BOJTHbI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpoMarHyMTHasi Ipupo/a
cBeta. CKOpOCTH CBeTa.
BoJsiHOBERIE CBOIiCTBA CBeTA

https://m.edsoo.rt/ZFGOBMGEX

62

VicTouHMKY CBeTa.
[TpssmonuHeliHOe
pacrpocTpaHeHHe CBeTa.
3atmenus CosHua U JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)keHHs CBeTa.
3epkana. PelieHue 3aau Ha
TIpMMeHeHHe 3aKOHa OTpakeHUsI

https://m.edsoo.rt/QONUKCDOB
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https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/KAKC7HSCG

CBeTa

64

[Ipenomnenuve cBeTa. 3aKOH
TpesIoMJIeHus1 CBeTa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOe BHyTpeHHee OTpakeHue
cBeTa. Vcrionb30BaHye TIOHOIO
BHYTPEHHero OTpakeHUs B
ONTUYECKUX CBETOBOJAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlabopatopHasi paboTa
"WccnenoBanne 3aBUCUMOCTH
yTJia TIpeJIOM/IEHUsI CBETOBOT'O
Jly4a OT yIJia MajJieHus Ha
rpaHuLie "BO31yX-CTeka10""

https://m.edsoo.ru/R800IT10S

67

Ypok-kKoHbepeHLYs

"M crionb30BaHue OTHOTO
BHYTPEHHEI0 OTPa’KeHUS:
CBETOBO/Ibl, ONTTUKOBOJIOKOHHASI
CBSI3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInnsel. OnrTuueckas cuia
JIUH3EI

https://m.edsoo.ru/ZV702L97F

69

[TocTpoeHue u3o06paxkeHU B
JTMH3ax

https://m.edsoo.ru/MWU2YHLIN

70

JlaboparopHasi pabota
"Onpegenenue (GOKyCHOTO
PaCCTOSIHUSL ¥ OTITHUECKOH
cusibl coOuparoreid TMH3bI"

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

71

Ypok-koHepeHL s
"OrnTuueckue JTUH30BbIe
nipruOopsI"

https://m.edsoo.ri/KKVRKOP3D
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https://m.edsoo.ru/NF1PZFEV3

72

['na3 Kak onTuyeckas cucrema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koHbepeHius "[JedheKTbl
3peHus1. Kak coxpaHuTs 3peHue’

https://m.edsoo.ru/ZKWLQ3CHI

74

PasnoxxeHue 6Gesoro csera B
criekTp. OnbiTel HBIOTOHA.
CrioxxeHue CrieKTpasbHbIX
LBeToB. [Tucrniepcus ceeta

https://m.edsoo.ru/ZPRFN4D5V

75

JlabopatopHasi paboTa "OmnbIThI
IO pa3/ioXKeHHIo Oeoro cBeTa B
CTIEeKTP ¥ BOCIIPUATHIO L[BETA
TIpeZIMeTOB TIPH HX
Ha0/MI01eHnY uepe3 1LIBeTOBbIe
¢bunbTphI"

https://m.edsoo.ru/E5I8L6TCH

76

Ypok-ripakTuKyM "BosiHOBBIE
CBOMCTBA CBeTa: JUCIepCus,
vHTepdepeH1us U qudpaxius”

https://m.edsoo.ru/A1F3HB8Y9

77

OrbiThl Pe3epdopga u
TJIaHeTapHasi Mo/ie/Tb aToMa

https://m.edsoo.ru/P922QVFIV

78

IToctynatel bopa. Mogenb
aroma bopa

https://m.edsoo.ru/OBJPHEQ0G?2

79

VcriyckaHue U IOTJIOLLeHHUe
cBeTa aTOMOM. KBaHTHI.
JIuHeliuaTble CIIEKTPbI

https://m.edsoo.ru/M9LRTHPCO

80

YPOK-IIpakTUKyM
"HabrozieHre CrieKTpoB
HCIyCKaHus"

https://m.edsoo.ru/7ZNCLNW296

81

PaZiIn0aKTUBHOCTH U €& BU/bl

https://m.edsoo.ru/22H32JWLM
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82

CTpOEHI/Ie dTOMHOI'O A44pd.
HYKJ'IOHHaH MO/ eJ/Ib

https://m.edsoo.ru/IRVESKOFK

83

PasroakTrBHbIE NpeBpallieHusl.

M3oTOo15I

https://m.edsoo.ru/RA796TPSP

84

Peluienue 3azau 1o teme:
"PazinoakTUBHbIE
rpespartjeHus"

https://m.edsoo.ru/WX2HQP2S6

85

[Tepuog momnypacraza

https://m.edsoo.ru/WZDJCOE87

86

Ypok-KoHbepeHIus
"PaZinoakTUBHBIE V3/TyUeHUs B
MpUpojie, MeJuluHe, TeXHUKe"

https://m.edsoo.ru/X1J4002C4

87

SlnepHble peakiUy. 3aKOHbI
COXpaHeHUsl 3apsiIoBOro 1
MacCcOBOTO YHCes

https://m.edsoo.ru/YOQ2XMKOQ

88

BHepFI/IH CBsA3U dTOMHBIX d/ep.
CBsi3b Macchl U SHepruun

https://m.edsoo.ru/NSTEUFIO3

89

Pemenue 3asau no teme
"fAnepHble peakyyu"

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

90

Peakuiny cuHTe3a U [jeeHns
szgep. IcTouHUKM 3Hepruu
CoJiHLia U 3B€3[

https://m.edsoo.rt/RMBFQBND7

91

Ypok-koHbepeHIus "AaepHast
SHepreTvKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyYeHUM Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.rt/QTNWEW90Q

92

[ToAroToBKa K KOHTPOJIBHOU
paboTe 110 TeMe
"' JJIeKTPOMAarHuTHOE T0JIe.

https://m.edsoo.rt/TBOXB9TUO
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OJIEKTPOMarHUTHbIE BOJTHBI.
KBaHTOBLBIE sIB/IeHUA"

93

KoHTposbHast paboTa 1o Teme
"DneKTpOMarHUuTHOe MoJie.
OJIEKTPOMarHUTHbIE BOJTHBI.
KBanToBEIe sB/IeHUA"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEHME, 0OOOIIIEHHE.
JIabopaTopHbIe paboThI TIO
Kypcy "BsaumoperictBre Ten"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpeHue, 0600IIeHNE.
Perienvie pacueTHbIX U
KaueCTBeHHBIX 3a/iau 110 Teme
"TeryioBble rpowecce!”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpeHMe, 0600IIeHNE.
PeliieHne pacueTHbIX U
KaueCTBeHHBIX 3a/lay 110 Teme
"KII[I TenyioBbIX JBUTATENEN'

https://m.edsoo.ru/H7ZHKU30G3

97

[TorTOpeHMe, 060011eHHe.
Pemenue pacueTHbIX U
KaueCTBeHHbIX 3a/lay 10 TeMe
"KII/] 3;mekTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY 4

98

[TorTOpeHue, 060011eHNE.
JTabopaTopHbie pabOThI 10
Kypcy "CseToBble siBlIeHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpEHMe, 0606ILIeHHe.
PaboTa c TekcTamu 1o Teme
"3aKOHBI COXpaHeHUs B
MexaHuKe"

https://m.edso00.ru/91XS3CXDT
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100

[ToBTOpeHMe, 060011eHNe.
PaborTa c TeKCTamu TI0 TeMe
"Konebanust ¥ BOJTHBI"

https://m.edsoo.rw/L3YKVIINT

101

[ToBTOpEHUE, 0000IIIEHNE.
Pabora ¢ TekcTaMmu 110 TeMe
"CBeTOoBbIe AB/IeHUS"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpEHME, 0OOOIIIEHHE.
Pabora c TekcTaMu 10 Teme
"KBaHToBas u sifiepHasi ¢pr3uka"

https://m.edsoo.ru/W7IE16NUS8

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

102

27
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ITPOBEPAEMBIE ITPEJJMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbHOM ITPOI'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

7 KITACC

Kop
IIpoBepsaAeMoro
pe3yjbTara

IIpoBepsiemble MpefMeTHBIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 0011iero o0pa3oBaHus

1.1

HCI10/Ib30BATh U3YYE€HHbIE€ TIOHATHSA

1.2

pa3/jinyaTth SABJIEHHA II0 OIMMCAHWIO MX XdPdKTe€PHBIX CBOMCTB U Ha

OCHOBE€ OIIbITOB, A€EMOHCTPUPYIOIHUX AdHHOE (1)H3I/I‘-IECKOG sBJ/IeHue

1.3

pacriosHaBaTh MpOsiBJIeHHe W3YUYeHHBbIX (PU3NUeCKUX SB/IEHUM B
OKpY’KalollleM MHpe, B TOM 4uc/e (pU3nuecKre siBjieHUsl B IPUPO/ie,
TIPH 3TOM TIepeBOAUTH MPAKTUYECKYIO 3aJjauy B yueOHYIO, BhIEISATh

Cyll|eCTBeHHbIe CBOUCTBA (NpU3HAKKM) (PU3NUECKUX SIBJIEHUM

1.4

OIMChIBaTh W3yYeHHbIe CBOWCTBA TesJl W (DU3UUEeCKHe SIBJIEHUS,
ucrnonb3yst (u3nueckre BeSMUMHBI, TIPW OMUCAHUM TPABUIBHO
TPAaKTOBaTb (PM3UUECKUN CMBICT WCIIO/Ib3YeMbIX BeJIUMUMH, WX
o003HaueHWss ¥ eAVHWLBI (PU3NYECKUX BeIWYMH, HAXOAUThH
dbopmynbl, CBs3bIBAIOIME [JAHHYH (QU3MUECKYH) BeIUUUHY C
JIPYTHMU BeJTMUMHAMM, CTPOUTH TPa(UKK U3yUeHHBIX 3aBUCUMOCTEH

q)HBI/I‘JECKI/IX BeJ/INUMH

1.5

XdPaKTe€pPU30BaATh CBOMCTBa TeJI, (1)I/I3I/IHECKI/IE ABJI€HUA U TIPpOLEeCChI,
HCII0/Ib3ydd HK3y4Y€HHbI€ 3aKOHbI, TIpM 3TOM [OdBaTb C/JIOBECHYIO
Cl)OpMYJ'II/II)OBKy 3dKOHA W 3dlIMCbIBATH €ro mMdTeMdThuuyeckoe

BbIp@)KEHUE

1.6

00BSACHATE (pU3HUECKHe SIBJIEHUS, TTPOLIeCCHI U CBOMCTBA TeJl, B TOM
yucie W B KOHTEKCTe CUTyaluld TPaKTUKO-OPUeHTUPOBAHHOIO
XapakKTepa: BBbISB/SATbL TPUUYMHHO-C/Ie[ICTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOrMYeCKWX IIaroB C OMopod Ha 1 — 2
M3YUeHHBbIX CBOMCTBa (PU3NUECKUX $SIBJIEHUW, (DU3NUECKHUX 3aKOHA

WK 3dKOHOMEPHOCTH

1.7

pellaTh pacyéTHble 3a/lauu B 1 — 2 [1eHCTBUS, UCII0/Ib3ys 3aKOHBI 1




dbopmysibl, CBsA3bIBatOl[Me (U3NUeCKWe BeJIMUMHBbI: Ha OCHOBe
aHa/lv3a yCIOBUSL  33Jjaud  3alucCbiBaTh  KpaTKoe  yCJ/IOBHe,
MOACTaB/ATh (U3MUeCKHe BeJMUMHBI B (POPMyJ/ibl U TPOBOJAUTH
pacuéTel, HAXOJWUTh CIIPABOUHbIE J[aHHbIE, HEOOXOAWMBIE ISt
pelleHUs1  3alay, OLIeHWBaTb PeaTMCTUYHOCTb  TOJIyYeHHOU

(hr3MYeCcKoi BeJTMUUHbI

1.8

pacrio3HaBaTh Mpob/ieMbl, KOTOPble MOXXHO PeIIUTh TIPU TOMOIIU
¢u3nMUeCcKUx MeTOJOB, B OIMCAHWM MCC/AE/JOBAHUSl BBIJEATh
rpoBepsieMoe  TpeAroJyioKeHWe  (TWIOTe3y),  pasauyath U
VHTEPNPeTUPOBATh TMOyUYeHHbINH pe3y/bTaT, HaXOJWUTh OIIMOKU B

XOo/Jie OIlbITa, Ae/1aTh BBIBOABI I10 €TI0 pe3y/ibTaTaM

1.9

TIPOBO/IUTH OMBITHI 10 Hab/oJeHu0 (U3NYeCKUX sIBJIeHUA WU
¢u3nyeckUx CBOWCTB Ten: (OpPMYJMpOBaTh  MpOBepsieMble
TIPeATIONOXKEeHUs, CcoOUpaTh YCTaHOBKY W3  TPeAJIOYKEHHOTO

000py/j0BaHusI, 3aMUCHIBATh X0/ OTbITa ¥ JOPMYIMPOBATh BHIBO/IBI

1.10

BBITIOJTHSAITh TIPsIMble U3MEPEeHHsI C MCIO0/b30BaHUEM aHalOrOBbIX U
1TUGPOBBIX MPUOOPOB, 3aMUCHIBATh TIOKA3aHUS TTPUOOPOB C YUETOM

3a/JaHHOM aOCOJTFOTHOM TTOTPEITHOCTH U3MepeHuH

1.11

TPOBO/IUTL  MCCJ/Ie[JOBaHHWE 3aBUCHMOCTH OAHOW  (hH3UUeCKOou
BeJIMUMHBI OT JIDYTOM C WCI0/Ib30BaHHWEM TMIPSIMBIX U3MepeHuH,
y4acTBOBaTh B IJIAHUPOBAaHWM y4eOHOrO MCCe0BaHUs, COOUpaTh
YCTQHOBKY U BBITO/IHATh HW3MEPEHUs, CJieflys TIPeJIoKeHHOMY
naaHy, (UKCUPOBaTh pe3y/bTaThl IOyYeHHON 3aBUCUMOCTH
bU3MUeCKHX BEJIMUWH B BHJE TPEIJIO’KeHHBIX Tab/UI] U rpadHKOB,

AeJ1IaTb BBIBObI T10 pe3yJ/IbTdaTdM UCC/I€JOBAHUA

1.12

MPOBOAUTH KOCBEHHbIe U3MepeHHst (U3NUeCKUX BeJMUWH, Cefysi
NpeJi/IOKeHHOW  WHCTPYKLMU: TIPU  BBINOJHEHUU H3MepeHUi
cobupaTh 3KCIEPUMEHTa/IbHYH) YCTaHOBKY U BBIUHC/IATH 3HaueHUe

HMCKOMOM BeJIMUMHBI

1.13

cobmofaTh TMpaBua TeXHUKA Oe3omacHOCTH Tipy  pabore ¢

nabopaTopHbIM 000py/J0BaHHEM

1.14

yKa3blBaTb TPUHLMMBI /I€HCTBUSI TPUOOPOB ¥ TeXHUUECKUX
YCTPOMWCTB, XapaKTepu30BaTb TIPUHLUIbBI [JIeHCTBUS HW3yUeHHbIX
NpUOOPOB M TEXHUUECKUX YCTPOMCTB C TIOMOIIbI0 WX OIMCAHWS,

WCTIOMb3ysl 3HaHUSI O CBOWCTBAaX (DU3UUECKUX SIBJIEHUUW U




HEO6XO,Z[I/IMBIE (1)I/I3I/I‘-IECKI/IE 3dKOHBI 1 3dKOHOMEPHOCTH

1.15

MPUBOAUTL TIpUMepbl (HaXOAuUTb HH(OpPMALMI0 O TpHUMepax)
MPaKTUYECKOTO  WCIIO/Ib30BaHWS  (DU3MUECKUX  3HAaHWA B
TOBCEeJJHEBHOM KM3HM [Jisi  obecrieueHusi 0e30MacHOCTH TIpU
obparieHn ¢ mpubopaMM W TeXHUUYECKUMU yCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsS U COOJIIOZIEHUST HOPDM  3KOJIOTHUYECKOTO

TOBeJieHus1 B OKpY»Katollleit cpejie

1.16

OCYIL[eCTBJISATE 0TOOP UCTOUHUKOB UH(OPMAL[UK B ceTh VIHTepHeT B
COOTBETCTBMM C 3a[aHHbIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBe
VMMEIOLIUXCS 3HAaHWW U MyTEM CpPaBHEHUS] Pa3/MUHbIX MCTOYHUKOB
BbIZIe/IITE MH(OPMALMIO, KOTOpasi SIB/ISIeTCs TTPOTUBOPEUMBOUN WU

MO>KeT ObITh He/[OCTOBEPHOM

1.17

WICTI0/Ib30BaTh npu BBIITO/IHEHUU yueOHbIX 3a/jaHUl
Hay4HOIIOMYJ/IIPHYIO ~ JIMTepaTtypy  (pM3MYecKoro CofeprKaHus,
CrpaBOYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT, B/azjeThb
npuémMamu KOHCITeKTHPOBaHUs TEeKCTa, nipeoOpa3oBaHust

vH(MOpMalMK U3 O/THOM 3HAKOBOU CHCTEMbI B [IPYTYIO

1.18

C037aBaTh COOCTBEHHBIE KPaTKHe TIMCbMEeHHbIe U YCTHBIe COOOIIeHHsT
Ha OCHOBe 2 — 3 WMCTOYHHMKOB UH(MOpMaIud (U3NUECKOTro
COoZiep’KaHusl, B TOM UHC/ie TIyO/IMYHO fieflaTh KpaTKue COOOIeH s O
pe3ysibTaTax IMPOEKTOB WM YyueOHBIX MCCIe[0BaHWM, IPU 3TOM
rPaMOTHO MCIIO/Ib30BaTh M3YUEHHBIN TOHSATHUMHBIM amnmapaTr Kypca

(1)I/IBI/IKI/I, COTPOBOXAThb BBICTYII/IEHHUE Hpe3EHTaL[HEIZ

1.19

MpU  BBITIOJIHEHUW  yueOHBIX TPOEKTOB U  UCCAeI0BaHUMN
pacripefiesiitb  00513aHHOCTH B TPyIlie B COOTBETCTBUM C
MOCTaB/eHHLIMM 3ajlauaMM, CJeAUTh 3a BBINOJHEHHEM TIIaHa
JIeiCTBUM, aJIeKBaTHO OL[eHMBAaTh COOCTBEHHBIM BK/IaJ B
J1eATe/TbHOCTh TpyMIib, BLICTpanBaTh KOMMYHUKaTUBHOE

B3aI/IMOAEI>’ICTBHe, YUUTBIBaA MHEHHE OKPYXXAIOIIUX

8 K/IACC

Kopg
NpoBepseMoro
pe3y/jbTarTa

HPOBEPHEMLIE npeaMeTHbIe pe3y/ibTaThl 0CBOCHUSA OCHOBHOM
06p&3OBaTEJ'IbH0ﬁ nporpamMmbl OCHOBHOI'O 06]1[61"0 06p63OBaHI/IH




1.1

HCII0JIb30BaTh IMOHATHA

1.2

Pa3/inyaThb ABJIEHUA I10 OMHMCAHHUI0O MX XdPdKTEPHBIX CBOICTB ¥ Ha

OCHOBe OTIbITOB, IEMOHCTPHPYIOIIUX JJaHHOe (PU3NUeCcKoe sIBJieHHe

1.3

pacrio3HaBaTh MposiBJieHWe M3YUYeHHbIX (PU3NUeCKUX SB/I€HUM B
OKpY’KalollleM MHpe, B TOM 4uc/ie ¢pu3nuecKre siBJieHUsl B TIPUPO/IE,
TIPU 3TOM TIePEBOJUTh MPAKTUUECKYIO 3a/jauy B YUeOHY0, BbIJE/IATh

Cyll|eCTBeHHbIe CBOMCTBA (NPU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

ONMChIBaTh U3yUeHHble CBOWCTBA Tel M (U3UUeCKue siBIeHus,
WCIO/b3ysl (pU3MUeckre BeJWUYMHBI, TPU OIMKWCAHWU TPABUJIbHO
TPaKTOBaTh  (M3UUECKHUN CMBICT  HCIOJIb3YeMbIX  BeIMUUH,
o0o3HaueHWss W eAWHMLBI (PU3UUECKMX BEJIWYWH, HAXOAUThb
dbopMysibl, CBsI3bIBalOIMe [aHHYH (U3WUYECKYH0 BeIUUHHY C
JIPYTHMU BeJIMUMHAMH, CTPOUTD IT'Pa(PUKH M3yUeHHBIX 3aBUCUMOCTeM

bur3nuecKrx BeJIMUUH

1.5

XapaKTepr30BaTh CBOWCTBA TeJl, (U3NUeCcKue sIBJIeHUs U MPOLeCChl,
WCII0/Ib3ySl W3Y4YeHHble 3aKOHbI, NPU 5TOM /[iaBaTh C/IOBECHYHO
(GOopMy/MpPOBKY 3aKOHa U 3alMCbiBaTb €ro MareMaTh4yecKoe

BbIDa>K€HHE

1.6

00BSICHATE (hH3UUeCKHe TIPOLIeCChl U CBOMCTBA Te/, B TOM UHMCJIe U B
KOHTEKCTe CHUTyalud TMpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3H, CTPOUThH OOBSICHEHHE U3
1 — 2 noruyeckyx II1aroB C MOMOILbO 1 — 2 HW3yuyeHHbIX CBOWMCTBA

¢bu3nyecKux sB/eHUN, GU3NUECKHX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peliath pacyéTHble 3a/lauu B 2 — 3 [1elCTBUSI, UCMO/Ib3Ysl 3aKOHbI U
(dopMysnbl, CBsi3bIBarOLUe (pH3UUECKHWe Be/JMYMHbI: Ha OCHOBE
aHa/iM3a YC/IOBUS 3a[jaud 3alMChbiBaTh KpaTKOe yC/IOBUeE, BBISIBISTH
HEeZIOCTAaTOK J[IaHHBIX i pellleHrsl 3a/lauM, BbIOMpaTh 3aKOHBI U
dbopmynbl, HeOOX0AUMBIe [7isT €€ pellleHus, TIPOBOJUTh PACUETHI U
CpaBHUBATh TIOJlyueHHOe 3HaueHWe (U3UUeCKON BeJUUUHBI C

HN3BECTHBIMH [1aHHBIMH

1.8

pacrio3HaBaTh Mpob/ieMbl, KOTOPble MOXXHO PeIIUTh TIPU TOMOIIU
¢bu3nuecKUx MeTOJOB, WCIMO/b3ysl OIWCaHWe HWCC/IeJOBaHMUS,
BbI/Ie/ISITh TIPOBEPsieMOoe TIPe/II0/I0’KeHHe, OLIeHMBaTh NTPABU/IbHOCTh

NopsiJiKa TIPOBeJieHUs UCC/IelOBaHus, e/laTh BbIBO/bI

1.9

MpOBOAWTL OIIBITBI II0 H&6JIIO,E[€HI/IIO ClJI/IBI/I‘—IECKI/IX SIBJIEHUN WU




¢usnyeckux  CBOWCTB Ten: (OPMYJUPOBAaTb  TPOBepsieMbie
TIPeATIONIOKeHUsl, COOMpaTh yCTaHOBKY W3  TIPeJI0KEHHOTO

O60py,[[OBaHI/IH, OIMMCBIBATH X0/ OIIbITA U Q)OpMyJ'II/IpOBaTb BBIBO/bI

1.10

BBLITIOJTHATEL TIPSIMble M3MEPeHUsI C HCI0/Ib30BaHHEM aHaIorOBBIX
npubOpPOB Y JATUMKOB (PU3MUECKWUX BeIMUWH, CpPaBHMBATH
pe3ynbTaThl M3MEPEeHWH C YuéTOM 3aJaHHOH  abCO/IOTHOM

MOTPeIHOCTH

1.11

MPOBO/IUTL  MCCJ/Ie[JOBaHHWE 3aBUCUMOCTH OAHOW  (hH3UUeCcKou
BE/IMUMHBI OT JPYroll C MCMO/b30BaHUEM TIPSIMbBIX HW3MepeHUi:
TJITAHUPOBaTh HCC/Ie[JOBaHWe, COOMpATh YCTAaHOBKY U BBITIOJHSATH
U3MepeHusi, (C/eAys TpeAoKeHHOMY TilaHy, (DUKCHUpPOBATh
pe3y/ibTaThl MOTYYeHHOW 3aBUCUMOCTH B BU/e Tab/UI] U rPaUKOB,

Ae/1aTb BBIBOJLI IO pe3y/ibTaTdM UCC/1eJOBAHNSA

1.12

MpPpOBOJWTDH KOCBeHHbIe HN3MepeHuda Cl)I/I3I/I‘—IECKI/IX BeJIMUNH.
MJIaHUPOBATb HU3MepeHus, C061/IpaTb SKCIIEpDUMEHTA/IbHYIO
YCTAHOBKY, cCl1eanysa HpE,E[J'IO)KEHHOfI WHCTDYKLIMHW, W BbIUUC/IATH

3Hd4YeHHe Be/IMYHUHbI

1.13

CO6J]I-O/:[aTb MpaBW/ia TEXHUKH 6e30macHOCTH npu pa60Te C

nabopaTopHBIM 000pY/J0BaHUEM

1.14

XapaKTepu30BaTh TIPUHLUIMBI JIeHCTBUS W3y4YeHHBIX TPUOOPOB U
TeXHUUECKHUX YCTPOWCTB C OMOPOM Ha WX OIMUCaHUs, UCMOb3ys
3HaHUA O CBOWCTBAax (U3MUECKUX SIBJIEHUH W HeoOXoAuMble

¢ur3nuecKkre 3aKOHOMEPHOCTU

1.15

PacCIio3HaBaTh IMPOCThbI€ TEXHUYECKHE YCTpOﬁCTBa " U3MepuTe/IbHbIe
HpI/I6OPBI o CxeMdM M CXeMdTHUYHbIM DUCYHKdM, COCTaBJ/IATb CX€MBIL
3JIEKTPUUECKHX HEHEﬁ C TrocienoBaTe/IbHbIM W I1apa/lie/IbHbBIM
coeJMHeEHEeM 3JIEMEHTOB, pda3/iMdasd YC/JIOBHBIE 0003HaueHUs

3JIEMEHTOB 3JIEKTPUYECKUX I.[EHEﬁ

1.16

NPUBOJUTL TPHUMepPhbl (HaXoAuTh WH(OpPMAlLMI0 O TMpuMepax)
MPaKTUYECKOTO  MCIIO/Ib30BaHWsS  (DU3MUECKMX  3HAaHWMW B
TOBCEIHEBHON >KU3HM [yia  obecrieueHuss 0e30MaCHOCTH  TIPU
obparieHnd ¢ mpubopaMM W TeXHUUYECKUMU YCTPOHCTBAMH,
COXpaHeHUs1 370pPOBbs U COOJIFOZIEHHST HOPM 9KOJIOTMUYECKOI0

MOBe/IeHUs1 B OKPY>Karollleu cpefe

1.17

OCYLL[eCTB/IATh TIOWCK HH(pOpMalMu (PU3NUECKOr0 COJep’KaHus B




CeTu I/IHTepHET, Ha OCHOB€ MMERIINXCA 3HaHUMU U HYTéM CpaBHEHHA
AOIIO/THUTE@/IbHBIX KMCTOUHHMKOB BBIAE/IATH PIHCl)OpMaL[I/II-O, KOTOpasa

ABJ/IAeTCA HPOTHBOPEHHBOﬁ W/TU MOKET OBITh He,[[OCTOBepHOﬁ

1.18

WCTIOMb30BaTh TIPM  BBIMOJIHEHUM y4eOHBIX 3a/laHui  HayuHO-
MOMYJ/ISIPHYIO JIATEPAaTypy (PU3WUYEeCKOro CO/lep>KaHusl, CIPaBOYHbIE
MaTepuasbl, pecypcbl ceTH VIHTepHeT; BaZeTb NpuUéMamMu
KOHCITeKTHPOBaHUs TEKCTa, Mpeobpa3oBaHust MHGOPMAIK U3 O/IHOM

3HAKOBOM CUCTEMBI B IDYTYHO

1.19

co3aaBaTth COOCTBeHHbIE TIMCbMEHHbIe W KpaTKHWe yCTHbIE
coo01ieHusi, 000611as WHGOPMAIMI0 W3 HECKOJBLKUX HCTOYHUKOB
¢u3rUeCcKoro cofep>KaHusi, B TOM YHc/ie IMyOMUYHO TIPeZCTaB/IsATh
pe3yJibTaThbl NPOEKTHOW WK UCC/Iel0BaTeIbCKOU JeITe/TbHOCTH, ITPU
5TOM TPaMOTHO HCIIO/Ib30BaTh W3yUEHHbIM TOHATHUMHBIM anmapar

KypcCa ¢)H3HKH, COIMIPOBOXAThb BBICTYILJIEHUE Hpe3EHTaHHEﬁ

1.20

TIPU BBITIOTHEHWH YUeOHBIX TTPOEKTOB U UCC/eIoBaHUM (HH3UUeCKUX
TIPOLIECCOB pacIpe/iesiATh 00SI3aHHOCTH B TPYIIe B COOTBETCTBUU C
MOCTaB/IeHHbIMUA ~ 3aflauaMi, CJeIUTh 3a BbBITIOJIHEHHWEM TlJlaHa
JIeCTBUM U KOPpPeKTUpOBaTb €ro, ajJieKBaTHO OlleHWBaTh
COOCTBEHHBI BK/IaJ, B [IeATEJLHOCTb TPYNIbI, BBICTPAUBATh
KOMMYHHMKaTUBHOe  B3aMMOJEMCTBUe, TIPOSIB/IsIA  TOTOBHOCTh

paspellaTh KOHQIUKTbI

9 KJTIACC

Kopg
MpoBepsieMoro
pe3yjbTaTa

ITpoBepsiemMble NpefMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOT'0 0011iero 00pa3oBaHusi

1.1

HCI10J/Ib30BATh M3yU€HHBbIE TTOHATHSA

1.2

Pa3/inuaThb ABJIEHHUA I10 OMHMCAHHUI0 MX XdPdKTEPHBIX CBOICTB ¥ Ha

OCHOBE OITbITOB, ZIEMOHCTPUPYIOIIUX aHHOe (PU3nUecKoe siBJieHUe

1.3

pacrio3HaBaTh MposiB/ieHWe M3YUYeHHbIX (PU3NUeCKUX SIBIeHUM B
OKpY’KarollleM MHpe, B TOM 4uc/ie (pU3nUecKue sIBJIeHUs B [IPUPO/ie,
TIPY 3TOM TIepeBOAUTH MPAKTUYECKYIO 3a/jauy B yueOHYI0, BbI/eISAT

CylL|eCTBEeHHbIe CBOMCTBA (NPHU3HAKKN) (PU3NUECKUX SIBJIEHUU

1.4

OMNMUCBIBATL H3yUYE€HHLbIE CBOMCTBa TeNl U (1)PI31/I‘-IECKI/IE sSIBJIEHUS],




UCTO/b3ysl (pU3MUecKue BeJMUYMHBI, TNIPY ONHWCAHUM IPaBUJIBHO
TPaKTOBaTb  (M3UYECKHWN CMBIC  HCHOMb3YyeMbIX  BeIMUMH,
o0o3HaueHWss U eJUHULIbI (U3NUECKUX BeJWYMH, HaXOAUTh
dopmy/bl, CBsA3bIBAIOLMe [AHHYH (PU3UUECKYI) BeJUUUHY C
JPYTMMU BeJIMUMHAMU, CTPOUTh rPaKU N3yueHHbIX 3aBUCUMOCTeN

(bu3MYecKrx BeTMUUH

1.5

XapaKTepu30BaTh CBOMCTBA Tes, (r3UuecKre siBJIeHUs 1 MPOLeCChI,
WCIO/b3ysl U3yUeHHble 3aKOHbI, TIPU 3TOM /[aBaTb CJIOBECHYIO
(GopMy/IMpOBKY 3aKOHa U 3alWCbiBaTh €ro MaTreMaThyeckoe

BbIpa)KeHUe

1.6

00BSCHATH (hM3MUeCKHe TTPOLIeCChl M CBOMCTBA TeJl, B TOM UKC/Ie U B
KOHTEKCTe CHUTyal[id [paKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIB/ISITH TIPUYUHHO-CJIE/[CTBEHHbIE CBSI3H, CTPOUTH 00bsSICHEHHE U3
2 — 3 NOr"uyYecKMx 11aroB C MOMOLIBbIO 2 — 3 U3yUeHHbIX CBOMCTBA

(bu3MYecKux siBeHuH, GrU3nuecKux 3aKoHa WX 3aKOHOMEPHOCTH

1.7

pelliaTh pacuéTHble 3ajauM (Omuparoliyecsi Ha CUCTeMy U3 2 — 3
ypaBHeHHI), WCMOMb3yss 3aKOHbI U (OPMYJbl, CBSI3bIBAIOLI[HE
¢u3nuecKkre BeJMUYMHBL: Ha OCHOBE aHaju3a YC/IOBUS 3aJauu
3aNMChbIBaTh KpaTKOe YCJIOBHE, BBISB/ISATb HEJOCTAIOLIUe WU
130BITOUHBIE /JaHHBIe, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMbIe
JIS1 pellleHrs], MPOBOJUTh PacuéThl U OLIEHHWBAaTh PeajlMCTUYHOCTb

IMMOJIyU€HHOI'O 3HaU€HUA (l)I/IBI/ILIECKOI‘/JI BeJIMYHHBI

1.8

PacCIi0O3HABATh HPO6JI€M]:I, KOTOpbIE MOJXHO DpE€LIWUTH TPy TMOMOIIA
¢)H3I/ILIGCKI/IX METOA0B, UCTI0/Ib3Ys OINMMCdHKWEe NCC/IeA0BAHNA, BBIAE/IATH
rpoeepsgemMoe ITIpeATIo/jIoOKeHNEe, OLIEHWBATL ITIPABUIBHOCTL IIOPAAKA
MpoBeJieHrs HCC/1e40BaHVsA, [e/laTb BbBIBOAbI, HWHTEPIIPETHUPOBATH

pe3y/bTaThl HaOMIOZEHNH U OTILITOB

1.9

TIPOBOZIUTE OTBITHI TI0 HAO/IOIEHUI0 (U3MUECKUX SIBJIEHUM WU
(GU3MYeCKNX CBOMCTB TeJ: CAMOCTOSITE/IbHO COOMpaTh YCTaHOBKY U3
130BITOYHOTO Habopa 000py/I0BaHMs, OMUCHIBATh X0/ OIbITA U €T0

pe3y/bTaThbl, (HOPMY/JIMPOBAaTh BLIBO/IbI

1.10

MIPOBOIUTL TIPH HEOOXOJUMOCTH CEpPUI0 TIPSMBIX K3MEpPeHHH,
oripefiesisisl CpefiHee 3HaueHWe W3MepsieMOl BeJUuuHbl ((POKyCHOe
paccTosiHie cOOMparolel JTMH3bI), 000CHOBBIBAThL BBIOOP Criocoba

r3MepeHus (M3MepUTebHOTO TIprbopa)




1.11

NIPOBOJUTh MUCC/IeloBaHWe 3aBUCUMOCTeN (PU3MUECKUX BeJUYHH C
VICTI0/Ib30BaHMEM TPSIMbIX M3MepeHUH: TJIaHUpOBaTh UCC/efloBaHUe,
CaMOCTOSITe/TLHO COOMpAaTh YCTAHOBKY, (DMKCHPOBaTh pe3yJ/IbTaThl
TIO/Ty4eHHOM 3aBUCUMOCTH (PH3MYecKUX BeJMUMH B BHZe TabauLu

FpaCl)I/IKOB, AeJ1IaThb BbIBOJHLI I10 Pe€3yJ/IbTaTdM UCC/IeJOBaHUSA

1.12

MPOBOJIUTh ~ KOCBEHHble  U3MepeHUs  (U3MUeCKHUX  BeJIMUMH:
TJIaHUPOBaTh ~ W3MepeHHs,  cobupaTtb  JKCIepUMeHTaTbHYIO
YCTAHOBKY U BBINOJHATh HW3MepeHus, Cjefysl MpeJIoKeHHON
VHCTPYKLIMY, BBIUYMCJIATH 3HayeHWe BeJWYMHbI U aHa/lIW3UpOBaTh
MoJlyueHHble pe3y/bTaTbl C YY6TOM 3aJJaHHOW TOTPeIIHOCTH

V3MepeHun

1.13

COGJ’IIOA&TB MpaBW/ia TEeXHUKH 0e30rmacHOCTH npu pa60Te C

nabopaTtopHbIM 000py/J0BaHHEM

1.14

pas3/nnyaTh OCHOBHbIE MPU3HAKU U3YUYEeHHBIX (PU3UUECKHUX MOJeNeu:
MaTepua/ibHasi TOUKa, aOCOMIOTHO TBEp/AOe Telo, TOYeUHbIN
VCTOYHUK CBeTa, JIy4, TOHKas JIMH3a, [JlaHeTapHasi MoJie/lb aToMa,

HYKJ/IOHHdA MOJ€/Ib daTOMHOTO dA/ipa

1.15

XapaKTepU30BaTh TIPUHLUIIBI JeMCTBUS W3y4YeHHBIX TNPUOOPOB U
TeXHUYECKHUX YCTPOWCTB C ONOPOM Ha WX OIUCAHUS, MCIO/b3Ys
3HaHWS O CBOWMCTBaX (DM3MUECKUX SIBIEHWMA U HeobXoAuMmble

(I)I/I3I/I‘JECKI/IE 3dKOHOMEPpHOCTHU

1.16

VCMO/b30BaTh CXeMbl M CXeMaTUUHble PpUCYHKHA U3yUYeHHBIX
TEXHUYECKUX  YCTPOWCTB,  WU3MEpUTENbHbIX  MPUOOpPOB U
TeXHOJIOTUUeCKHX TPOLIeCCOB MPH pellleHUuH yueOHO-TpaKTUUecKux
3a/1a4, ONTUYECKHe CXeMBI JI1sl TOCTPOeHus N300pa’keHUH B IJIOCKOM

3epkaJsie U cobuparore H3e

1.17

NIPUBO/IUTh TMPUMEPhl (HAaXOAWTb WH(POPMALUI0 O TpUMepax)
MPaKTUUeCKOr0  HCIIO/b30BaHUsA  (GU3MUEeCKUX  3HAaHWM B
TIOBCEJTHEBHOM KM3HM i1 obecrieueHUs: 0e30MacHOCTH TIpU
obOpaijeHud ¢ mnpubOpaMHM M TEXHUUYECKMMH YCTPONCTBaMH,
COXpaHeHUs 370pPOBbSI U COOJIFOZIEHHST HOPM 3KOJIOTHYEeCKOTO

TIOBeZIEHUsI B OKpYJKalolIlel cpejie

1.18

OCYILL[eCTB/ISAITh TIOUCK HH(GOpMau (PU3NUECKOro COJep)KaHus B
cetu VIHTepHET, CaMOCTOSATEILHO (hOPMYIMPYsI TIOMCKOBBIN 3arpoc,

HaXOIWUTb MyTH ornpeaejeHnss  AO0CTOBEPHOCTH HO]Iy‘H?HHOﬁ




I/IH(l)OpMaL{I/II/I Ha OCHOBE€ HMMeIIHNXCA 3HaHUW U AOIIO/THUTE/IbHBIX

HNCTOYHUKOB

1.19

WCII0/Ib30BaTh TIPH  BBLIMOJIHEHWM Y4eOHBIX 3a/jaHuid  HayudHO-
MOMYJ/ISIPHYIO JINTEPAaTypy (PU3MYECKOro CO/lep>KaHHusl, CIIpaBOYHbIE
MaTepuasbl, pecypcbl ceTu VIHTepHeT; BjajleTb MpUéMaMu
KOHCITeKTUPOBaHUsI TeKCTa, TpeoOpa3oBaHus MH(GOpMaLUK U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/iaBaTh COOCTBEHHbIe MUCbMEHHbIE W YCTHbIe COOOIIeHUs Ha
OCHOBe WH(OpPMAaLMM U3 HECKOJbKUX WCTOYHHUKOB (DHU3MUYEeCKOro
cofiep>KaHusi, MyOIMUHO TIPe/ICTaB/IATh Pe3y/ibTaThl POEKTHOW WIIH
WCC/Ie/OBaTe/IbCKON  [leATe/lIbHOCTH, TPU  3TOM  TI'DaMOTHO
WCII0/Ib30BaTh U3YUeHHbIM TMOHATHUMHBIA armnapar MW3y4aeMoro
pa3zieia U3MKKA U COTPOBOXKAATb BBLICTYTJIEHHE TIpe3eHTaljueil C

yuéToM 0COOEHHOCTEH ayJUTOPUH CBEPCTHHUKOB

1.21

TIPU BBITIOTHEHWH YUeOHBIX TTPOEKTOB U UCC/eIoBaHUM (HH3UUeCKUX
TIPOLIECCOB pacIpe/iesiATh 00SI3aHHOCTH B TPYIIe B COOTBETCTBUU C
MOCTaB/IeHHbIMUA ~ 3aflauaMi, CJeIUTh 3a BbBITIOJIHEHHWEM TlJlaHa
JIeCTBUM U KOPpPeKTUpOBaTb €ro, ajJieKBaTHO OlleHWBaTh
COOCTBEHHBI BK/IaJ, B [IeATEJLHOCTb TPYNIbI, BBICTPAUBATh
KOMMYHHMKaTUBHOe  B3aMMOJEMCTBUe, TIPOSIB/IsIA  TOTOBHOCTh

paspellaTh KOHQIUKTbI




ITPOBEPAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

7 KIIACC

Kop
pa3jena

Kop
j/IeMeHTa

HpOBepHEMble 3JIEMEHTHI CO/iePKaHUA

®U3UKA U EE POJIb B IIO3HAHUM OKPYXAIOIIEI'O MHPA

1.1

du3rka — Hayka O TMpupoje. SIBeHUs TPUPOJBI.
dusnueckue sB/EHUS: MeXaHUYeCKUe, TelJIOBbIe,

JJIEKTpHUYeCKHe, MArHUTHLBIE, CB€TOBbIE, 3BYKOBEIE

1.2

dusnyeckre BeJWYMHBL. VI3MepeHWe (PU3MUYECKUX
BeimurH.  Pusnueckre Tpubopel.  IlorpemHocts

r3MepeHU. MeXayHapoAHasi cucTemMa eJuHUL]

1.3

ECTECTBeHHOHayIJHbIﬁ MeTO/[, MO3HAHMA: Ha6J'II-O,£[6HI/Ie,
IMMOCTAHOBKA Hay4YHOI'O BOIIPOCa, BBIABHMIKEHHE TUIIOTE3,
SKCIIEpDUMEHT TII0 TIPDOBEPKEe TUIIOTE3, 00BsICHeHHe

HaO/II0IaeMOr0 SIBJIEHUS

1.4

OrnucaHve (pU3NUYECKUX SIBJIEHUH C TIOMOILBIO Mojle/iei

1.5

[TpakTHUeckue pabOThI:
V3mepeHune pacCTOSIHUM.
V3mepenue 00bEMa JKUAKOCTH U TBEPAOTO TeJa.
OrnpegeneHvie pa3sMepoB MaJibIX TeJl.
N3mepenue TeMIlepaTypbl rpu TOMOLLA

JKMJIKOCTHOTO TepPMOMeTpa U /laTurKa TemriepaTyphbl

ITEPBOHAYAJIBHBIE CBEAEHNA O CTPOEHNN BEIIECTBA

2.1

CTpOEHI/Ie BemecTtBa: dTOMbI KW MOJIEKYJ/IBI, HX
pa3MephI. OHBITLI, AOKa3bIBarolme AUCKPpeTHOe CTpOeHHe

BelIlecTBa

2.2

[swxenne uyactul BeljectBa. CBfA3b CKOPOCTU
[BIDKEHUs] vacTUL] C TemnepaTrypol. bpoyHoBckoe

nBrkeHue, nuddysus

2.3

B3aumo/eiicTBIe yacTUL] BellleCcTBa: MPUTSDKeHUE U

OTTA/IKMBdHHE




AFPEFHTHLIE COCTOsAHMA BelleCTBa: CTPOeHHE Id30B,

JKUAKOCTeM U TBEPABIX  (KPUCTA//IMUECKUX)  Tell.

24 B3aumocBa3bp MeXly CBOMCTBAMM BeIleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX AaTOMHO-MOJIEKYJISIPHBIM
CTpPOeHHeM

2.5 OcobeHHOCTH arperaTHbIX COCTOSIHUM BO/IBI

[TpakTryeckue paboThI:
OueHka [uvameTpa aToMa MeTOJOM PpsifioB (C
rcrosib3oBaHrueM ¢oTtorpacduii).

2.6 OmnbITEI MO0 HAOJMIO/IEHHIO TEIJIOBOTO PaCIIUPeHHs]

rasos.
OnbITbl  TO  OOHapy)KeHWIO  JIeMCTBUSL  CHUIT

MOJIEKY/IIPHOTO NTPUTSDKEeHHUS

IBIDKEHUE Y B3AMMOJIEVICTBUE TEJT

31 MexaHuueckoe JBIDKeHue. PaBHOMepHOe "
' HepaBHOMEpPHOe /IBI)KeHHe
39 Ckopoctb. CpefiHsisi CKOPOCTb IIPYU HepaBHOMEPHOM
' IBYOKeHUU. PacuéTt nyT ¥ BpeMeHU [BYKeHUs
SIBnenue vHepLuu. 3aKOH MHepLuH. B3anMozelicTBue
3.3 TeJsl KaK [IpUYMHA U3MeHeHUsI CKOPOCTH [IBIKEHUS TeJl.
Macca Kak Mmepa UHepTHOCTH TeJia
3.4 [InotHOoCT,  BemjectBa. CBSI3b  IUVIOTHOCTH  C
' KOJINYeCTBOM MOJIEKYJI B e[JuHULIe 00bEMa BelljecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3auMO/IeHCTBUSA Tell
36 Cuna ymnpyroctu U 3akoH I'yka. M3mepeHue cumbl C
' TIOMOLBI0 IMHaMOMeTpa
3.7 SBneHue TAroTeHus U cua TspKecTH. Cua TsKeCcTH
' Ha Jpyrux riaHerax. Bec Tesa. HeBecomocTs
38 Cuna tpenus. TpeHUe CKO/bXEHUS U TPeHUe IIOKOs.
' TpeHuve B Ipupo/ie U TeXHUKe
3.9 CnoxxeHue cui, Harpas/eHHbIX 110 OFHOU IPSMOM.
' PaBHOZeliCTBYIOILIAS CUJT
3.10 [TpakTHueckuie paboThI:

OmnpesiesieHde CKOPOCTH PaBHOMEPHOI'O /IBH)KEHHSI




(wapyka B OJKUJKOCTH, MOJeIN 3JeKTPUUYecKOoro
aBToMoOunsgs M Tak Janee). OripejesnieHue cpefHeil
CKODOCTH CKOJIbXeHHUs1 Opycka WM IIapvka 110
HaK/JOHHOM TUIOCKOCTU. OripesiesieHHe TJIOTHOCTH
TBépHoro  Tena.  OmnbITel,  /IeMOHCTPHpYOLMe
3aBUCUMOCTh pacTsbKeHUs (Aedopmaiivn) py>KUHbI OT
TIPUWIOKeHHOW Ccujibl. OMBITHI, [JeMOHCTPUPYIOLIHE
3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEeHHs OT Beca TeJja U

XapakKTepa COTNPHUKACAIOIINXCS TIOBEPXHOCTeN

du3nyeckue siBeHYs B IPUPOZe: IPUMepbI ABWKEHUS C

3.11 Pa3/IMYHbIMUA CKOPOCTSIMU B )KUBOM U HEXXUBOM MPUPO/E,
JleliCTBHe CUJIbl TPEHHS B IPUPOJie U TeXHUKe
3.12 TexHHWUecKue yCTPONCTBA: AUHAMOMETP, MOJIIUITHUKH

IABJIEHUE TBEPIBIX TEJI, )KUIKOCTEM 1 TA30B

4.1

HaBnenue TBépAoro Tesna. Criocobbl yMeHbIIeHUs U

yBe/IMueHUs [aB/I€HUA

4.2

,HEIBJ'IEHI/IQ rasa. 3aBHUCUMOCTH AaBJ/IeHHs TId3d OT

00bEMa, TemMriepaTypbl

4.3

[Tepenaua fiaBieHyst TBEPLIMU TeaMU, )KUAKOCTSIMU U

raszamu. 3akoH Ilackans. [IHeBMaTUUeCKre MaIlIUHbI

4.4

3aBUCUMOCTb [JJaBJIEHUSI JKUAKOCTH OT TJIyOWHBL
I'mppocraTnueckuit rapajokc. Coobujaroryecs

COCybl. FI/I,ZLPaBJII/IIJECKI/Ie MeXdHHU3MBbI

4.5

Atmocdepa 3emnn UM atMoc(epHOe  [aBileHHe.
[IpyurHBI  CyIL[eCTBOBAHUSI BO3ZAYILIHOW 000/I0UKH
3emiu. OmnbIT Toppuyuesnny. 3aBUCUMOCTb
aTMOC(epHOro [aB/leHUs OT BBICOTbl HaJi ypOBHEM

Mops

4.6

Vi3mepenue aTtmocdepHOro zAaBjeHus. I[Ipubopsl st

V3MepeHUs: aTMOC(HEPHOT0 /1aB/ieHus

4.7

lelicTBHe >KUJKOCTH W Ta3a Ha TOTPY)XKEHHOE B HUX
Teno. BelTankuBaroujasi (apxumefoBa) cuia. 3aKOH

Apxumena

4.8

[1naBanue ten. Bo3gyxoruiaBaHue




4.9

[TpakTHyeckue paboThI:

WccnenoBanve 3aBUCMMOCTA Beca Tejla B BOJE OT
00bEMa TIOTPY)KEHHOH B JKUAKOCTb YaCTH Tejla.
OnpefeneHre BbITaJKUBAIOLIEN CUIbI, JeWCTBYIOLIEN
Ha Teso, TIOTPY)KEHHOe B JKUAKOCTb. [IpoBepka
HEe3aBHMCHUMOCTH BbITA/IKUBalOLL[el CUJIbl, IeUCTBYIOILeN
Ha Te/l0 B JKUAKOCTH, OT Macchl Tena. OIBITHI,
J€EMOHCTPUPYIOIIMe 3aBUCUMOCTb  BBITAJKHBAIOIIIEH
CWJIBI, IEMCTBYIOIIEN Ha Teo B KUAKOCTH, OT 00béMa
TOTPYKEHHOMW B >KUJKOCTh YaCTH TeJa U OT TVIOTHOCTH
xupkoctd.  KoHcTpyupoBaHuWe — apeoMeTpa WU
KOHCTPYMpOBaHWe JIOAKM U  OlpejielieHue  eé

TPy30M0BEMHOCTH

4.10

dusnueckue  gBIeHUsT B TIPUpOJie:  B/MsSHUE
aTMOC(epHOro [iaB/leHUs] Ha JKUBOW OpraHu3M,

TiJIaBaHue pbio

4.11

TexHuyeckre yCTpOICTBa: COOOLIAOLIMeCcs: COCY/H,
YCTPOWCTBO BOZOIPOBO/A, THUAPAaBIWYECKUN TIpecc,
MaHoMeTp, 6apomeTp, BLICOTOMEp, MOPIIHEBOM HAcoc,

apeomeTp

PABOTA, MOIIHOCTb, DOHEPI'MIA

5.1 Mexanunueckasi pabora
5.2 MexaHnueckast MOLLIHOCTb
3 [TpocTble MexaHW3MbI: pbluar, O/I0K, HaK/JIOHHas
' IJI0CKOCTh. [IpaBusio paBHOBecus pbluara
5.4 [TpyMeHeHMe TIpaBU/ia PaBHOBECHS pbldara K 0JI0Ky
«3o/0TOE  TIpaBUIO»  MeXaHUKU.  Ko3dduimeHT
5.5 M0JIE3HOTO  [JIeMCTBUSL ~ MeXaHu3MOB.  [Ipoctble
MeXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTeH1ManbHasi SHEPTUU Tesa, MOJHSATOr0 Haj, 3eM/én
5.7 KuHeTtnueckasi sHeprus
5 g [TonHasgs mMexaHuyeckass SHeprus. 3aKOH VM3MeHeHUs U
' COXpaHeHUs1 MeXaHUUYeCKON SHeprun
59 [TpakTryeckue paboThI:




Omnpenenenve  paboTbl  CUABI  TPeHUS  TIpU
PaBHOMEDHOM [IBWJKEHWUW Teja MO0 TOPU30HTaTbHOU
noBepxHOCTU. McciiegoBaHve  yC/IOBUM — paBHOBeCHs
peiuara. M3mepenue KII[I Hak/IOHHOW IJIOCKOCTH.

I/I3YQEHI/IG 3dKOHad COXPdHEHUA MeXaHUUeCKOM SHepruun

dusnueckue SBIEHUS B rpupoje: pbldyarun B TeJjie

5.10
yesioBeKa
TexHWuyecKue YCTPOMCTBA: pbluar, MOABWKHBIA U

5.11 HETO/[BVKHBIN OJI0KH, HAKJIOHHAS TVIOCKOCTh, TIPOCThIe
MeXaHU3MbI B ObITY

8 KJ/TACC
Kop Kop
IIpoBepsiemMbIe 3/1eMeHTHI CO/iep>KaHUA
pasjena J/1IeMeHTa
6 TEIIVIOBBIE ABJIEHUA

OcHOBHbIE TIOMIOXKEHUS] MOJIEKY/ISIPHO-KUHETUUeCKOM

61 TeOpUU CTPOeHUsi BelllecTBa. Macca U pa3mephbl

' MosieKy/1.  OmnbIThl, MOATBEPXKAAIOIIE OCHOBHbIE

T10JI0)KeHUsI MOJIEKY/IIPHOKUHETUYeCKON Teopru
Mogenu  TBEpAOTo, JKUIKOTO U  Tra3o00bpa3HoOro

6.2 cocTosiHUM BelljecTBa. Kpucranmmueckre U aMopgHble
Tena
OOBbsicHeHHe CBOWCTB T'a30B, XKUJKOCTeH U TBEPBIX Tes

6.3 Ha OCHOBe TIOJIO)KEeHUM MOJIeKy/ISIpHOKUHeTUUeCKOU
Teopuu

6.4 CMauuBaHue U KalWIIsIpHbIe sIBJIeHUS

6.5 TermioBoe pacivpeHue U cxaTue

66 Temmneparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO

' TETJIOBOT'O /IBWKEHUsI YaCTHL]

6.7 BHyTpeHHsi1 ~ 9Heprus. CriocoObl  M3MeHeHHs
BHYTPEHHel SHepruu: Teruionepejadya U COBeplleHHe
paboTEI




BI/I,E[BI Terviorepeaayu: TeryioripOBOJAHOCTb, KOHBEKLIWA,

6.8
H3jlyyeHue
KosmuectBo  TemnoTel. Y[e/lbHas  TerIOEMKOCTb
6.9
BelllecTBa
TerioobMeH ¥ TerUIOBOe paBHOBecHe. YpaBHEHHE
6.10
TeryIoBoro HanaHca
[InaBneHne U  OTBepZieBaHUWe  KPUCTa/UIMUECKUX
6.11
BellleCTB. Y Jie/lbHasl TerioTa I/laB/ieHus
[Tapoobpa3oBanre ¥  KOHjeHcalusi. VcmapeHue.
Kunienne. YgenbHas Teruiota mapoobpa3oBaHusl.
6.12
3aBUCUMOCTb TeMIlepaTypbl KATMIeHHUs: OT aTMOC(epHOro
JlaBJIeHus]
6.13 BnaxHocTts Bo3gyxa
6.14 OHeprus TOoIUIMBa. Y JejbHas TeIuloTa CropaHus
[MpuHUMOBI  paboThl TerioBeix ABurartener KII
6.15 TeIJIOBOro Jsuraress. TeroBble ABUTraTe/yd U 3alliUTa
OKpY>Katollleil cpejibl
3aKOH COXpaHeHusi U IIpeBpallleHus SHepruu B
6.16
TeI/IOBBIX IpoLieccax
6.17 [TpakTHueckue paboThI:

OmbiTel 1O OOHapy)KeHWI0  JIeWCTBUSL  CHUIT
MOJIEKY/ISIPHOTO IPUTSDKEHMUS.

OnbIThI 10 BbIPALLMBAHKIO KPUCTA/IJIOB [TOBAPEHHOM
COJIU W/TU caxapa.

OmbITel MO HAOJMIOAEHUIO TEIIOBOTO PAaCIIMpPeHUs
rasoB, JXUJKOCTeN U TBEP/BIX TeJl.

OnpeesieHye aB/ieHrs BO3/yXa B Oa/UIOHe IINpHULia.

OnbIThI, I6MOHCTPUPYIOLIME 3aBUCHMOCTD /laBJIeHUs
BO3/lyXa OT ero 00bEéMa 1 HarpeBaHHs WM OXJIaXKeHHsI.

ITpoBepka runoTesbl IMHENHOW 3aBUCMMOCTH [IJIVHBI
cTonbuKa >KUAKOCTH B TePMOMETPHUUeCKOW TpyOkKe OT
TemIiepaTyphl.

HabsmrofieHre n3MeHeHVsi BHYTPeHHEH SHepruu Tena




B pe3yJibTaTe Teruiorepeiauu U paboThl BHELTHUX CHJL.

WccnenoBanve  siBieHUs1  TeryiooOMeHa — TpH
CMeLIMBaHWU XOJIOAHOW U ropsiuel BOJBbI.

OmnpefienieHre Ko/M4eCcTBa TeIJIOTHI, IOJIyYeHHOTO
BOJIOM TpH TersiooOMeHe C HarpeThbiM MeTauTHueCKUM
LIU/TUH/IPOM.

OrnpepenieHre yieIbHOW TEIJIOEMKOCTH BelLeCTBa.

ViccnepoBanue rpoliecca UCriapeHusl.

OmnpefienieHie OTHOCUTE/ILHOM BI&)KHOCTH BO3/yXa.

OmnpefienieHre yiebHOM TEMIOTHI T/1aB/I€HUS JIb/a.

®u3nueckue SBAEHUSI B TMPHUPOJe: TOBEPXHOCTHOE
HaTsDKeHWe W KalW/UIsApHble SIBJIeHWsI B TPUPOJe,
6.18 KPUCTa/UIbl B IPUPOJE, U3nyueHre CoJiHLa, 3aMep3aHue
BOZIOEMOB, MOpPCKHe Opu3bl; 0Opa3oBaHHe pOCHI,

TyMaHa, MHesd, CHera.

TexHuueckre yCTpPOMCTBAa: KalW/ISAPbl, T[PUMepbI
VICTI0/Ib30BaHUST KPUCTAII/IOB, XKUJKOCTHBIA TEPMOMETD,
6.19 JaTuvK TemIlepaTypbl, Te€PMOC, CHCTemMa OTOILIeHUS
JIOMOB, TUTPOMETPBI, TICUXPOMETP, TapoBas TypOvHa,

ABUTaTe/Ib BHYTPEHHEr'o CropaHus.

SJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 JnekTpusanys Tesl. JIBa poja 3/1eKTpUUeCKUX 3apsiioB

B3anmogeiicTBre 3apspkeHHbIX Tel. 3akoH KysoHa
7.2 (3aBUCMMOCTb CH/IbI B3aUMOJIEHCTBUS 3apsUKEHHBIX Tesl

OT BeJIMYMHbI 3apsi/|0B Y PAaCCTOSIHUSI MKy TellaMK)

OJleKTpruyecKoe rose. HarpsykéHHOCTB
7.3 jleKTpuueckoro rmnoss.  IIpuHuun — cyrnepnosvuyu

3/1eKTpUUeCKUX I0/iel (Ha KaueCTBeHHOM YPOBHe)

Hocutenu »seKTpyuuyecKUx 3apsi/joB. OaeMeHTapHbIN
7.4 snekTpuueckurt 3apsz. CtpoeHue atoma. [IpoBogHUKH

H JU3JIEKTPUKHU

7.5 3aKOH COXpaHEeHHs 3JIEKTPUYECKOro 3apsija

7.6 ONeKTpUYeCKUM  TOK.  YCI0BHMS  CyLeCTBOBaHUS




3JIEKTPHUYECKOI'O TOKd. VICTOUHMKY OCTOSTHHOTO TOKa

HeticTBust 3/1eKTPUYECKOTO TOKa (TerioBOe,

7.7 XUMHUUYECKOe, MarHuTHOe). OJIeKTpUYeCcKud TOK B
JKAJKOCTSIX U ra3ax
. JsiekTpudeckass 1Lernb. Cuaa TOKa. JNeKTpUuYecKoe
' HarpsbkeHue
79 CornpoTtuBneHue MPOBO/IHUKA. Y nenbHoe
' COTIPOTHBJIEHNE Bell[eCTBa
7.10 3akoH Oma /ij1d yyacTKa Leru
[TocnemoBarenbHOE W Tapajie/lbHOe COeJUHEeHHe
7.11
TPOBO/IHUKOB
PaboTa ¥ MOIHOCTH 3JIEKTPUUECKOTO TOKa. 3aKOH
7.12
xoynsa — Jlenua
213 OneKkTpUuecKue 1eNy U MOTPeOUTeNu 3/1eKTpUUYeCcKOon
' 3Hepruu B ObITy. KopoTKoe 3aMbiKaHue
[TocTosiHHBIe MarHUTHI. B3aMozielicTBHe TTOCTOSTHHBIX
7.14
MarH1MTOB
715 MarauTtHoe rmosie. MarHuTHoe Ii071e 3eM/d U ero
. 3HayeHue Jj1s1 JKU3HU Ha 3emiie
216 OnbiT Opcresa. MarHuTHoe TMoJie 37€KTPUYECKOro
' TOKa. [I[ppuMeHeHre 371IeKTPOMAarHUTOB B TEXHUKE
[elicTBe MarHWTHOTO TI0JiI HA TMPOBOJHUK C TOKOM.
017 OneKTpo/iBUraTe/ib MOCTOSIHHOTO TOKa. Vcrosib3oBaHue
' 3/1IeKTpO/IBUTaTe/iell B TEXHUYECKMX yCTPOMCTBAX M Ha
TpPaHCIOpTe
718 Onbitel  Papages.  fIBjieHWe  3/1€KTPOMarHUTHOU
' nHaykuuu. [Ipasusno JleHia
DJIEKTPOreHepaTop. Cr1oco0mI 0/IyYeHUs1
7.19 3JIEKTPUYECKOW  SHeprMu.  O/eKTPOCTaHIMM  Ha
B0O300HOBJ/IIEMBIX UCTOUHHUKAX SHEPTHU
7.20 [TpakTHueckue paboThI:

OmbIThI 10 HAOJIIOEHUIO 3/IEKTPU3ALIMH Tel UHAYKLHen




Y TIpU COTIPUKOCHOBEHUH.
WccnenoBanve [elCTBUSI 37eKTPUYECKOT0 TOJS Ha
TPOBO/IHUKY U IU3JIEKTPUKH.

Cbopka ¥ mpoBepKa pabOTbI 3/IEKTPUUECKOW I
TIOCTOSTHHOT'O TOKa.

V3mepeHne U peryMpoBaHue CUIIbI TOKA.

W3mepeHue U peryimMpoBaHue HalpsKeHMUs.
WccnepmoBaHue 3aBUCMMOCTH CWUJIBI TOKa, WAYLIEro
yepe3 pe3uCTOpP, OT COIPOTUB/IEHUS pe3ncTopa U
HarpsDKeHUsl Ha pe3ncTope.

OnbIThl, JIeMOHCTPUpPYIOLe 3aBUCUMOCTh
3/IEKTPAYECKOT0 COTPOTUBJ/IEHUS] TPOBOJHUKA OT €ro
JUIMHBI, T1/I0LLa M TIOTIePeYHOro ceyeHus: U MaTepuaria.
[TpoBepka TipaBW/Ia C/IOXKEHUS] HampsDKEeHWW Tpu
MOC/IeI0BaTe/IbHOM COeJUHEHUN [IBYX Pe3UCTOPOB.
[IpoBepka rnpaBusia JJjisi CUIbl TOKa MPU TapasiielbHOM
coeiuHeHUW pe3ucTopoB. OrmpegesneHre  paboOThI
3/7IeKTPUUECKOr0 TOKa, HWAYILIero 4yepe3 pPe3UCTOD.
OrnpenesieHrie  MOIIHOCTHA ~ 3JIEKTPUUECKOTO  TOKa,
BbIJIe/IsIeMOU Ha pe3ucrope. Wccnenosanue
3aBMCUMOCTH CUJIbI TOKQ, UAYILLEro yepes J1aMIouKy, OT
HarpsbkeHus1 Ha Heil. Onipesiesienve KIT/I HarpeBateris.
WccnenoBanue MarHuTHOTO B3aUMO/IEUCTBUS
MOCTOSIHHBIX MarHUTOB. V3yueHHMe MarHUTHOTO TIOJIS
MOCTOSIHHBIX MAarHUTOB TIPU UX OObeAUHEeHUM U
paszenienuu. ViccieoBaHye AeiCTBUS 3/1EKTPUUECKOTO
TOKa Ha MarHUTHYO CTpeJIKY. OnbITHl,
JIeMOHCTpUpYoLLjrie 3aBUCUMOCTh CUJIbI
B3aUMO/|eMCTBUS KaTYLLIKA C TOKOM Y MarHyTa OT CUJIb
TOKA W HarpaB/ieHWs TOKa B KaTyllke. VI3yueHue
JIeACTBUSI MarHUTHOTO TI0JiA Ha MPOBOJHUK C TOKOM.
KoHcTpyupoBaHue u v3yueHue paboThI
3/IeKTPOBUT ATE . N3mepenne KII1JQ

3JIEKTP OABHFaTEHbHOﬁ YCTdHOBKH. OnbITEI I10




HCC/IeIOBaHUIO SIBJIEHUSI 3/71eKTPOMAarHUTHOM
WHAYKLUU: UCCe[JoBaHWe W3MEHEHWN 3HaueHust |

HallpaB/IeHUA WHAYKIIMOHHOI'O TOKa

7.21

dusnyeckue SIBIeHUS B TPUPOZE: 3JIeKTpUUeCKUe
sBJleHUss B aTMocdepe, 37eKTPUUECTBO  JKUBBIX
OpraHW3MOB, MarHATHOe T10Jie 3eMJH, Apekd MoJIF0CoB,
POJIb MAarHUTHOT'O TIOJIST Ji/1s1 X)KU3HU Ha 3eMJie, TIoJIsipHOe

CHsiHH e

7.22

TexHuuecKre yCTPOWCTBA: /1KTPOCKOI, aMIlepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK 3/1IeKTPUUYECKON SHepruH,
3/IEKTPOOCBETHUTE/IbHBIe  TIPUOOPBI, HarpeBaTe/bHbIE
3JIeKTPOITPUOOPHI (mpumeps), 3/IeKTpUYeCKHe
NpeJJOXpaHuTe/M, 3/1eKTPOMarHuT, 3/1eKTpOJBUraTeslb

MOCTOAHHOI'O TOKd, 'eHepaTop ITOCTOAHHOI'O TOKA

9 K/IACC
Kop
Kopa snemenTa [TpoBepsiembie 3/1eMEHThI COZeP>KaHUS
paszesna
8 MEXAHWYECKUE ABJIEHUA
81 MexaHnueckoe JABwkeHwe. MarepranbHas TOUKa.
' Cucrema oTCUéTa
8.2 OTHOCUTE/IbHOCTh MeXaHUUeCKOTO JBUKEeHUS
8.3 PaBHOMepHOe NIpsIMOJ/IMHEHOE JBMKEHNe
HepaBHOMepHOe  TIpSIMOJIMHENMHOEe  [IBU)KEHUe.
8.4 CpenHsii W MrHOBEHHass CKOPOCTb  Tela  IpHU

HEPaBHOMEPHOM [IBU>XE€HHU

YckopeHve.  PaBHOyCKOpeHHOe  NIPSIMOJMHeKWHOe

8.5
[\BIKeHHe
8.6 CBoboaHoe niagenue. OneIThl ["anues
8.7 PaBHOMepHOe fBYKeHUe 110 OKpYXHOCTHU. [lepron u

yactoTta obOpamieHus. JIuHeliHass W yrioBas CKOPOCTH.

LleHTpOCTpEMUTETEHOE YCKOPeHHe




8.8

[TepBbIii 3akoH HbtoTOHA

8.9 Bropoii 3akoH HetoTOHa
8.10 Tpetuii 3akoH HbtoTOHA
8.11 [TpyHIMI CyneprnosuLiuy CUjl
8.12 Cwuia ynpyroctu. 3akoH I'yka
813 Cuna TpeHuMs:: Cwia TpPeHUs CKOJIbKeHUs, Cua
' TPeHUs MOKOSl, [pyrue BUZbl TPEHUS
814 Cuna TsDKeCTM M 3aKOH BCEMHMPHOIO TATOTEHUS.
' YckopeHue CBOOOJHOTO TIa/IeHUST
815 [Oewxkenne r1iaHer BOkKpyr CosnHua. Ilepsas
' KOCMUYecKasi CKopocTb. HeBecoMOCTb U neperpysku
PaBHOBecre MarepuanbHOM TOUKU. ABCO/MOTHO
8.16 )
TBEp7Zi0e TeJlo
8.17 PaBHOBecue TBEPAOro Tena C 3aKperuiéHHOW OChHO
' BpalleHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nwmnynec Tena. Mi3aMeHeHue uminyJibca. VIMITy/ibC CUJIBI
8.19 3aKOH COXpaHEeHUs UMITyJIbCa
8.20 PeakTrBHOE JBM>KEHUE
8.21 MexaHnueckasi paboTa ¥ MOIIJHOCTb
8.9 Pabota cunm TspKecTd, yrmpyroctu, TpeHus. CBsi3b
' JHEPruu U paboThI
893 [ToTeHuManbHass SHeprusi Teja, IOAHATOTO Haf,
' MOBEPXHOCTBIO 3eM/TH
8.24 [ToTeHLMabHAst SHEPTHsL CXKATOW MPY>KUHbI
Kunernueckas sHeprus. Teopema 0 KMHeTUYeCKOU
8.25
SHEeprum
8.26 3aKOH COXpaHeHHsl MeXaHUUeCKON SHepruu
8.27 [MpakTHyeckue paboThI:

OmnpezienieHye cpefiHel CKOPOCTH CKOJTb)KeHUst OpycKa
WIA JBWKEHMs IlapyvKa [0 HAaK/JIOHHOW TIJIOCKOCTH.
OnpejeneHre yCKOpeHUs Tejia MPU paBHOYCKOPEHHOM
JIBVDKEHUM T10 HAK/IOHHOM T/IOCKOCTH.

I/ICCJIE,ELOBaHI/Ie 3dBUCHMMOCTH IIYTH OT BPEMEHU I1pH




DaBHOYCKODEHHOM  [JBWKeHWHM 0e3  HayvalbHOU
CKOPOCTH.

[TpoBepka TUMOTE3bl: €CAU TPU PABHOYCKOPEHHOM
JBIWKeHNU 0e3 HauyaJbHOM CKOPOCTH IyTH OTHOCSTCS
KaK psJ, HEUETHBIX UHCe/l, TO COOTBETCTBYIOLIME
NIPOMEXXYTKU BPeMeHHU O/JMHaKOBBI.

WccnenoBanve  3aBUCMMOCTH  CWIBl  TPEHUs
CKOJIb)KeHUs] OT CUJbl HOPMAaJIbHOTO /laBJIeHUsl.
OnpesienieHre Ko3(p@UlieHTa TPeHHsl CKOJIbXKEeHUsl.
OrnpefiesieHre XECTKOCTM NPyKUHBL. OrnpefeneHue
paboThl CUIbI TPEHHSI TIPU PaBHOMEPHOM [BIKEHUH
TeJla 110 FOPU30HTa/IbHOM NoBepxHOCTU. OnpeiesieHre
paboTbl CWIBl YIIPYrOCTM TpU TOABLEME TIpy3a C
WCTI0/Ib30BaHMEM  HETIOABIDKHOTO U TIO/[BMPKHOTO

O/I0KOB

8.28

du3ryeckKue SIBIeHUS B rnpupozje: rnpuinBbl U OT/IUBEI,
ABVOKEHHE I1JIaHeT ComHeuHom CHUCTEMBbI, pEaKTHUBHOE

ABVOKEHHE JXMBBIX OPraHHU3MOB

8.29

TexHuyeckde yCTpPOWCTBA: CIHUJOMETp, [JaTUYMKU

IOJIOKeHUA, PACCTOAHNSA 1 YCKOPEHHS, PAKEThI

MEXAHHNYEC

KHNE KOJIEBAHMA N1 BOJIHBI

9.1

KonebaTtenbHoe JBUKeHue. OcCHOBHEBIE
XapaKTepUCTUKW  KoyiebaHW: Tepuoji, uacToTa,

dMIUINTY

9.2

MartematuecKuid M TPYXXUHHBIM  MAasTHUKH.
[lpeBpamieHrie  SHepruM  MpU  KojebaTesibHOM

ABIDKEHHN

9.3

3aryxaroiye KosebaHusi. BeiHyKIeHHbIe KoieOaHusl.

Pe3onaHc

9.4

Mexanuueckde BoOiHbL. (CBOWCTBA MeXaHUUECKUX
BOJIH. [IpofonbHBIE M TOMNepeuHbie BOJHBL [l1nHa
BOJIHBI U CKOPOCTb €@  paclpOCTpaHeHWUs.
MexaHnuecKkye BOJHbI B TBEPJOM TeJle, CeliCMUYEeCKre

BOJIHBI

9.5

3ByK. I']pOMKOCTE U BbICOTa 3ByKa. OTpakeHue 3ByKa




9.6

VHdpa3ByK U yIbTpa3ByK

9.7

[TpakTHueckue paboThI:

OmpefeneHre uacTOTBl W Mepuoja  KojebaHui
MaTeMaTHUeCKOr0 MasiTHUKaA.

OmpefenieHre uyacTOTBl W Mepuoja  KojebaHui
TIPY>KUHHOT'O MasiTHUKA

VccnenoBaHve 3aBUCUMOCTH  Tepuojia  KojebaHui
MO/[BEIIIEHHOT0 K HHUTU Tpy3a OT [JIMHbI HUTH.
VccnenoBaHve 3aBUCMMOCTH  Tepuoja  KosiebaHui
TIPY>KMHHOTO MasiTHUKAa OT MaccChl Tpy3a. IIpoBepka
HEe3aBUCUMOCTH  Tepuoja  KojebaHWE  Tpy3a,
TIOZIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
MPY>XUHBI.  VI3MepeHWe  ycKopeHHWs CBODOOJHOTO

najieHust

9.8

dusnyeckue siBJIeHUs B NPUPO/ie: BOCIIPUSITHE 3BYKOB
JKAUBOTHBIMH, 3eMJIeTpsICeHUe, CeMCMUYeCKHe BOJIHBI,

LYHaMH, 3X0

9.9

TexHWuecKkre YCTPOWCTBa: 3X0JIOT, HCIOJb30BaHHe

yJIbTpa3ByKa B OBITY M TEXHHUKE

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

BJ]EKTPOM{:II" HUTHOe I10J1€e. BHEKTPOMal"HI/ITHbIe BOJIHBI.

104 CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
10.2 [Ikana 3/1€KTPOMarHUTHBIX BOJIH
10.3 DJIeKTPOMarHuTHas Tpupoja ceera. CKOPOCTh CBeTa.
' BosHoBBIE CBOMCTBA CBeTa
10 [TpakTrueckue paboThI:
10.4 N3yueHre CBOWCTB 3/IeKTPOMAarHUTHBIX BOMH C
TIOMOIITbI0 MOOM/TBHOTO TesteoHa
dusnueckue sBIEHWS B TIPUPOZE: OHOIOrUYECcKoe
10.5 JlelicTBe  BUAWMOrO,  y/JbTpaUOIeTOBOrO U
PEeHTreHOBCKOT0 U3/TyueHn!
10.6 TexHuueckue YCTPOMCTBA: WICII0/Ib30BaHue
' 3/1eKTPOMarHUTHBIX BOJIH /I COTOBOW CBSI3U
11 CBETOBBIE ABJIEHUA




11.1

queBaﬂ MOJeJ/Ib CBeTa. NcTouHuKY CBeTa

11.2 [IpsiMonMHelHOe pacripoCcTpaHeHre CBeTa
113 OtpaxeHne cBera. Ilnockoe 3epkano. 3akoH
‘ OTpa’XeHHsl CBeTa
114 [Tpenomnenvie cBeTa. 3akOH IIpeJIOMJIEHHSI CBeTa.
' [TonHOe BHYTpeHHee OTpa)keHUe CBeTa
11.5 JIunza. Xog nyueli B T1H3e
116 OnTuueckas cucreMa oToarnmnapara, MUKPOCKOIa U
' Tesieckora
117 'ma3 kak onrhueckass cucrema. bansopykocTs H
' JlaTbHO30PKOCTh
Pasznokenve 6Genoro cBeta B CHeKTp. OTIBITHI
11.8 Herotona.  CrokeHue  CHeKTpajbHbIX  1[BETOB.
Jucnepcus ceera
[TpakTHUeckue pabOThI:
VccnenoBanve  3aBUCMMOCTM  yIJla  OTpakeHWs
CBETOBOTrO Jiyua OT yIJia NaZieHus.
Vi3yueHne XapaKTePUCTUK M300paXkeHHUs TpeaMeTa
B IIJIOCKOM 3€epKaile.
VccnenoBanve 3aBUCMMOCTH yrjla MPeIOMJIEHUS
CBETOBOTO JIyua OT yrja MaZieHusl Ha TPaHULle «BO3AYX —
11.9 CTEeKJIO».
[MTonyuyenue 1300parkeHUi C TIOMOIIIBIO
cobuparoriieii TMH3bI.
OnpejeneHve ¢dhokycHoro paccTosiHUS u
OTITHUECKOM CHJIbI COOMPArOLIiel JINH3BI.
OmBITHI IO pa3oXKeHH o 0esioro CBeTa B CEKTP.
OnbITEI TIO BOCTIPUSITUIO 1[BeTa TMPeJMeTOB TMPU UX
HabJ1ro/IeHuH uepe3 1[BeTOBbIe (DUIbTPbI
dusnyeckue sBeHUs B IpUpo/ie: 3aTMeHurs1 ComnHLa U
11.10 JlyHbl, 11BeTa TeJl, ONTUUECKUE sIB/IeHUs B aTMocdepe
(uBet Heba, pedpakijys, pagyra, MUPaXk)
111 TexHuueckre  yCTPOMCTBA:  OUKHM,  T[€PHCKOII,

(oToanmnapar, onTUUeCKue CBeTOBObI

12

KBAHTOBBGIE ABJIEHNA




OmnbiTel Pe3epdopza ¥ mnaHeTapHasi MoOJie/ib aToMa.

121
Mogens atoma bopa
120 Ucniyckanve v morsolleHye cBeta aTOMOM. KBaHTBI.
. JInHeluaTble CIIEKTPbI
12.3 PammoakTBHOCTE. Anb(a, 6eTa- ¥ raMMa-u3/TydeHust
124 Crpoenue artomHoro sgpa. HyknoHHas Mogenb
' aToMHOrO0 siapa. 30Toribl
125 PagvoakTrBHEIe TipeBpalljeHusi. [lepuos nosypacnaza
' aTOMHBIX si7iep
126 SAnepHble peakly. 3aKOHbI COXpaHeHMs 3apsij0BOro U
' MaCCOBOI'0 YMCes
OHeprust CBg3U aTOMHbIX szaep. CBs3b MacChl U
12.7
SHEeprumn
128 Peakuyy cuHTe3a U JeneHus sgep. VICTOUHMKM
' sHepruu CoJiHLIa U 3BE3]
12.9 flnepHass SHepreTwka. [lelicTBHe paZiIMOAaKTUBHBIX
' W3J/y4YeHN! Ha JKVBble OpraHu3Mbl
[MpakTrueckue paboThL:
HabnrofeHye CIUIOLIHBIX W JIMHEMUAThIX CIIeKTPOB
W3J/Iy4eHusl.
12.10
VccnenoBanve TpeKOB: M3MepeHWe SHePryuy 4acTHUL{b
10 TOPMO3HOMY IyTH (110 (hoTOrpadusam).
Vi3mepeHue paii0OakKTUBHOTO (pOHa
dusnyeckue SBIeHUS B IIPUPOJe: eCTeCTBEeHHbIN
pPaIM0aKTUBHBIN doH, KOCMUUeCKHe nyuw,
12.11 pagyioakTUBHOE U3jlydyeHue IPUPOAHBIX MUHEepasoB,
JleliCTBUe paJu0aKTHBHBIX H3/lydeHUM Ha OpraHu3M
yesioBeKa
1212 TexHuueckue yCTpPOUCTBA: CIeKTPOCKOT],

I/IH,E[I/IBI/I,ZLyaJ'IBHHﬁ A03UMETP, KaMepa BunibcoHa




ITPOBEPSAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Kop
MPOBepPsAEMOro
TpeOoBaHUA

ITIpoBepsieMble TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMbI 0CHOBHOT'0 00111ero oopa3oBaHusi Ha ocHoBe ®PT'OC

[MTonumanve posd (GU3MKA B  HAYYyHOM KapTHHE  MHPa;
chOpMHPOBAHHOCTh 0a30BBIX TIPEJCTAB/IEHHN O 3aKOHOMEpPHOM
CBS13U 1 TI03HABAaeMOCTH SIBJIEHUM TPUPO/IbI, O POJIU SKCIIePUMeHTa B
busmke, o cucTemMooOpasyroiied pomd (GU3MKKA B pa3BUTUU
€CTeCTBEHHbIX HAayK, TEeXHHUKH U TEeXHOJIOTHM, 00 3BO/IOLUN
(h13MYeCcKrx 3HAHWUK M UX POJIM B 1]eJIOCTHOM eCcTeCTBeHHOHayUHOU
KapThHe MHpa, O BKJa/le POCCUMCKHAX U 3apyOeXHbIX YUYEHbIX-
(U3MKOB B pa3BUTHE HayKU, 00bsICHEeHNeE TIPOL[eCCOB OKPY>KaloIlero

MHPd, pa3BUTHE TeEXHHUKU U TeXHOJIOTHH

3HaHUs O BU/IaX MaTepuM (BEI]eCTBO U TI0Jie), O JBMXKEHUM Kak
criocobe  CyiiecTBOBaHHWsST MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TeOPUU CTPOEHHUsI BellecTBa, O (PU3NUECKOW CYI[HOCTH SIBJIEHUU
MpUpo/bl  (MeXxaHWYeCKUX, TeIUIOBbIX, 3/IeKTPOMAarHUTHBIX U
KBAaHTOBbIX); yMeHWe pa3/nuaTh SBJAEHUsS 110 OINUCAHUI0 UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, Z€MOHCTPHUPYOIUX
JlaHHOe (u3MuecKoe siBlieHUe; YMeHHe pacrio3HaBaThb IpOsiB/ieHHUe
W3yUeHHbIX (U3NUeCKUX SIBJIEHUH B OKPYXKAIOLL[EM MHpe, BbIJesisis

HX CyLL[eCTBeHHbIe CBOMCTBA (TIPU3HAKM)

BniasleHrve ocHOoBaMM TMOHSITUMHOIO arraparta U CUMBOJIAYECKOTO
si3bIKa (PU3UKU U UCTIO/b30BaHUe WX [Jisl pellleHusl yueOHbIX 3ajau;
yMeHUe XapaKTepu30BaTh CBOWCTBA Tes, (uU3MuUecKue sB/IeHUS U

Mnponeccobl, UCITI0Jb3yA (b}/'H'E[aMEHTafIbeIE N SMITMPHUYECKHE 3dKOHBI

YMeHHe OMUChIBAaTb HN3y4YeHHbIE CBOMCTBa Tel W (1)I/I3I/I‘-IECKI/IE

sSIBJIEHHS, UCII0/Ib3Y Cl)I/I3I/ILIECKI/Ie Be/IMUYNHbI

Bnasenve ocHOBaMM MeTOJOB HAyYHOTO TMO3HaHUSI C YYETOM
cobrofieHyst TIpaBMI 6e30MacHOro TpyAa: HabmoaeHre GU3NUeCKUX
ABJICHU:

yMeHHe CaMOCTOSTe/TbHO COOMPATh SKCIIePUMEHTa/IbHYI0 YCTaHOBKY




13 flaHHOrO Habopa 000py0BaHKs 110 UHCTPYKLIMH, OMKCHIBAaTh X0,
OTIbITa U 3aMUChIBATh €ro pe3y/ibTaThl, (HOPMY/IMPOBATh BEIBO/bI;
NpOBeJileHNe TIPSIMBIX M KOCBEHHBIX H3MepeHuM (r3UuecKux
Be/IMYMH: YMeHHe IUIaHUpOBaTb M3MepeHUs, CaMOCTOSITebHO
cobupaTh 3KCIIEPUMEHTA/NBHYI0 YCTaHOBKY TI0 HWHCTPYKIIWH,
BBIUMCJIATD 3HAueHWe Be/JUUUHbl M aHaIW3UpOoBaTh IOy4YeHHble
pe3yybTaTbl C YUY6TOM 3a[@HHOM IIOTPELIHOCTH pe3yJbTaToB
V3MepeHul;

NIpOBe/leHHe HeCJIOKHBIX ~ SKCIepPUMEHTa/IbHBIX — UCC/IelOBaHUM;
CaMOCTOAITE/TLHO COOMpaTh 3KCIIEPUMEHTATBHYI0 YCTaHOBKY W
NIPOBOJUTh ~ UCC/IefloBaHWe TI0 WHCTPYKLUM, TpefCTaB/IATh
TIO/Ty4eHHbIe 3aBUCHMMOCTH (U3UUYeCKHUX BeWYMH B BHJe TabaML U
rpadMKOB, yUUTHIBaThb IIOTPELIHOCTH, JejaTb BbIBOABI IO

pe3y/jbTaTaM HUCC/1eJ0BaHNsA

[TonnmaHWe  XapaKTepHbIX CBOWCTB  (U3WUYECKUX  MoOjesieit
(MaTepuanbHasi TOUKa, abCOMIOTHO TBEPZ0E Tesl0, MOZe CTPOEHUS
rasoB, >XKUJKOCTeHd W TBEpABIX Tes, IJlaHeTapHasi MoO/e/b aToMa,
HYK/IOHHasi MOZleJIb aTOMHOI'O siipa) U yMeHWe NPUMEHSTb UX [

00bsicHeHUs (PU3NUECKUX TIPOLIECCOB

YMeHHe 00BACHATH (pH3MUeCKHe MPOLiecChl U CBOWCTBA TeJl, B TOM
yhc/le U B KOHTEKCTe CUTyallMi NpPakTUKO-OpPHeHTHMPOBaHHOIO
XapakTepa, B YaCTHOCTH, BbISIB/ISTh [IPUUMHHO-C/Ie/ICTBEHHbIe CBSI3U
U CTPOUTb OOBSICHEHWe C OINOpod Ha HW3yYeHHble CBOWMCTBA
(r3nuecKrX SBIEeHUH, (U3UUYECKHe 3aKOHbI, 3aKOHOMEDHOCTH WU

Mo/ienin

YMeHue peliath pacuéTHble 3azlaud (Ha Oa3e 2 — 3 ypaBHEHWH),
WCIIO/Ib3YSl 3aKOHbI W (OpPMYJ/bl, CBS3bIBalOIIMe (PU3NYECKUe
Be/IMUMHBI, B YaCTHOCTH, 3alUChbIBaThb KpaTKOe YC/IOBHe 3a/lauM,
BBISIB/IITH HEJOCTAIOIIMe [JaHHbIe, BHIOMPATh 3aKOHBI U ()OPMYJIBI,
HeoOXoZMMble 1151 eé pellieHNs], CTI0/Ib30BaTh CIIPaBOYHbIE JlaHHbIe,
MIPOBO/IUTh PACUéThl U OLeHUBAaThb PeaTMCTUUYHOCTb MOTyYeHHOrO
3HaueHus (PU3MUeCKOM BeJIMUUHBI; yMEHHe OTpe/ie/isiTb pa3MepPHOCThb

(131UeCKoil BeJIMUMHBI, [10/TyUeHHOM MPU pellleH|H 3a/jaun

YMeHre XapakTepu30BaTb NPUHLMIBLI JI€HCTBUS TeXHUYECKHUX
YCTPOMCTB, B TOM uHCJie OBITOBBIX NMPUOOPOB, U TIPOMBIIIIEHHBIX

TEXHOJIOTMYECKHX TTPOLEeCCOB I10 MX OIMMCAHUIO, NCIOJIb3YyA 3HAHHWA O




CBOMCTBaX (U3NUECKUX sIBJIEHUH W HeoOXoAuMble (QU3HNUecKue

3dKOHOMEPHOCTH

10

YMeHHe WCIO/b30BaTh 3HaHUS O (U3UUECKUX SIBIEHUSAX B
TIOBCETHEBHOM JKWU3HW s obecrieueHusi 6e30MacHOCTH  TIpU
obpamienn ¢ ObITOBBIMH  TipubOpaMM ¥ TeXHUYECKUMHU
YCTPOMCTBAMH, COXpDaHEHWs 3[0pOBbs W COO/IO/IEHUS HOPM
5KOJIOTUYeCKOTO TIOBe/IeHHsI B OKpYJKalollel cpefie; TIOHUMaHHe
HeoOXOZAMMOCTH TIPUMeHEeHUsI JOCTIKeHUH (DU3UKK M TeXHOJIOTUMN

AJId pallMOHAJ/IBHOT'O ITPUPOA0IT0J/Ib30BaHNA

11

OmnbIT MoucKa, npeoOpa3oBaHusl U TpeZcTaB/ieHUss MH(pOpMaLUU
(b13MuecKoro cofiep)kKaHusi C HCI0Jib30BaHHeM WH(POPMal[MOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH; yMeHHe OLleHHBaTh JI0CTOBEPHOCTD
MoJiyueHHOW WH(GOpPMallMMd Ha OCHOBe WMEILIMXCS 3HaHUW U
JIOTIOJIHUTENIbHBIX ~ MUCTOYHUKOB; YMeHHe HCII0Jb30BaTh  IIpPU
BBITIOJTHEHUM yueOHbIX 3a/laHuil HayuHO-TIOMYJ/ISIPHYIO JIUTEpaTypy
¢bu3nyeckoro cojiep)kaHusi, CripaBOYHble MaTepHasbl, peCypChl CeTH
VntepHer; BrafieHde 0a30BbIMM HaBbIKaMu I1peoOpa3oBaHus
MHpOpMallMM W3 OJHOW 3HAKOBOM CUCTEMBbI B [PYIyIO; YMeHUe
COo37aBaTh COOCTBEHHbIE MHUChbMEHHbIE W YCTHbIe COOOLIeHHs Ha

OCHOBe I/IH(bOpMaI_II/II/I 13 HeCKOJIbKMX HCTOYHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D
I10 ®PU3UKE

Kop IIpoBepsieMblii 371eMeHT CO/leP)KaHUA
1 MEXAHWYECKUE ABJIEHUA
11 MexaHnuueckoe fBwkeHue. MarepuanbHasg Touka. CucreMa OTCYéTa.
' OTHOCHTEeNBHOCTD IBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABrkeHHe. CpesiHss ckopocTs. @opmyna fis
1.2 BBIUMC/IEHUSI CpeJiHel CKOPOCTU: V = S/t
PaBHOMepHOe TIpSIMO/IMHENHOe JBMKeHWe. 3aBUCMMOCTb KOOPJAUHATHI Tesla OT
BpeMEHHU B C/Iyyae paBHOMEPHOI'0 NPSIMOIMHENHOTO IBUKEHUS:
13 x(t)=x,+vt
'padvikd 3aBUCMMOCTH OT BpeMeHM [J/isi TPOEeKLWH CKOPOCTH, IPOeKLUU
repeMeLeHusi, MyTH, KOOPJAWHAaTbl TMpPU PaBHOMEDHOM NPSIMOIUHENHOM
JIBI)KEHUU
3aBUCMMOCTh KOOpPJVHATHI Tejia OT BPEMEHH B CJiyyae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOT'O JIBVYKEHUS:
3
Sl =vy #f+a* %
dopmysibl A1 NPOEKLMY MepeMellleHrs], NPOeKLUd CKOPOCTH M TMPOeKLUU
YCKOpEeHUs1 P PABHOYCKOPEHHOM TPSIMOJIMHEHOM JBYXKEHUU:
1.4 s.(D=v,, -t+a,- L,
2
U.\'('f) =Upy T4, 1,
a, (f) =canst,
U:_.l.: — U-_I: =2a,s,
I'padyky 3aBUCUMOCTH OT BpPEMEHHU /i MPOEKLUM YCKODeHUs, IMPOeKLUU
CKOPOCTH, MPOEKLUM I[epeMeleHus], KOOPAUHAThl TIPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBM)KEHUH
1.5 CBobopiHoe nasieHre. PopMyJibl, OMUCHIBaKOLe CBOOOJHOE MaJieHre Tesa 1o
BepTUKalU (JBI)KEHWe Tejla BHW3 WIA BBEPX OTHOCUTE/ILHO TOBEPXHOCTH
3emmu). ['payku 3aBUCMMOCTM OT BpeMeHU [i/isi TPOeKLUH YCKOpEeHWUs,
MIPOEKI[MM CKOPOCTH U KOODJAWHAThI TpPU CBOOOJHOM TMajeHud Teja TIo




BepTUKA/IU

CKOpOCTb PaBHOMEDHOrO /BIKEHHs] Teja TI0 OKpY)XHOCTU. HaripaBrieHue
CKOPOCTH.
dopmya A1 BLIUMCIEHHS] CKOPOCTH uepe3 pafiiyC OKPY>KHOCTH U TePUO[
obparieHust:

2R

T

LleHTpocTpeMuTeNbHOE yCKOpeHWe. HaripaBreHue 1jeHTPOCTPEMUTEILHOTO

yckopeHusi. @opmyiia Jj1s1 BBIUMC/IEHUST yCKOPEHMUS:

1.6
2
L v
"R
dopmyiia, CBA3bIBAOIIIAs TIEPHO/] ¥ YaCTOTY OOpalieHus:
V= !
.3
Macca. ITnotHOCTE BewjectBa. PopMysia [jis1 BBIUUC/I€HUS [IJIOTHOCTHU:
i m
1.7 V
1.8 Cusia — BeKkTOpHast ¢r3uueckasi BemurHa. Crio)keHue CUj
1.9 SABnenuve uHepiuu. [lepBoiii 3aKkoH HbloTOHA
Bropoii 3akoH HeloToHa:
F=m-d
1.10
CoHamnpaB/ieHHOCTb BEKTOPa YCKOPEHUsI Tejla M BeKTOpa CUJIbI, IeHCTBYIOLLeH
Ha TeJlo
BsaumopeiictBue Ten. TpeTtuit 3akoH HbtoToHa:
1.11 F2—>1 = _F1—>2
1.12 TpeHue 1OKOs ¥ TpeHUe CKOJIbKeHUs1. PopMyiia /1t BBIUUC/IeHUS MO /IS CUJIbI

TPEeHUSA CKOJIbXXEHUSA:




1.13

Hedopmariusi Tena. Ympyrve u Heyrpyrue fedopmalvd. 3aKOH YIIPYroi

nedopmaiiuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TaroreHue. 3aKOH BCEMUPHOT'O TATOTEHUS:

My -
e
Cua TSDKeCTH. YCKopeHI/Ie CBO60,Z[HOF0 InaleHusd.

dopmyra Jy1s BBIUKCIIEHHS CHITBI TSDKeCTH BO/M3M oBepxHOCcTH 3emu: F = mg

[Bwxenue ryiaHet BOKpyr CosHija. ITepsas KocMuyeckast CKOPOCTb.

HeBecomocThk U neperpysku

1.15

Wmny/ibc Tesla — BeKTOpHast pu3nueckasi BeJIMuMHa.
D=mo

Vmnyibc cuctemsl Tesl. MIsMeHeHKe uMIty/ibca. VIMITy/IbC CUJIbL

1.16

3aKkoH COXpaHEeHHA UMITyJIbCa OJId BHMKHYTOﬁ CHCTEeMBI TeJl:
Dp=nyUy +m, U, =const

PeakTuBHOE JABH)KeHHe

1.17

MexaHnueckasi pabota. @opMyiia /7151 BBIYMCIeHHs] pabOThI CUITBIL:

A=Fscosc

MexaHnueckasi MOLLIHOCTb:

1.18

Kunetnueckasi u MOoTeHLHd/IbHasd SHEPIrus. CDopMyna AJI BBIYMCJIEHUSA

KUHETUYeCKOM Hepruu:




TEODEMa 0 KMHeTHUeCKOU SHEepruu. cI)OPMYJ'[&l AJI BBIUHMCJTIEHUA
HOTEH]_[I/IaJ'II:HOI\/’I SHEepruu TeJjid, IOAHATOTO

HaJ, 3eMJIEi:

E_=meh
P =

MexaHnueckast SHeprus:

E=E;+E »

1.19 3aKOH COXpaHeHHs MexaHUueCKou sHeprud. @opmysa f/1s 3aKoHa
COXpaHEeHHsl MeXaHUUeCKOUW SHepryuu B OTCYTCTBUe v/ TpeHus: E = const.
[IpeBpallieHre MeXaHUUeCKOW HePTUU MPY HaTMYUU CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30/10TO€ IPaBUI0» MeXaHUKU.

Pbryar. MomeHT cusibl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20
[MoaBWKHBINM 1 HeroABWKHbIN 6/10Kku. KIT/] mpocThIX MeXaHU3MOB,
i ‘411;‘41-33333
‘4“‘33.1]_‘}111333:13
[aBiieHue TBEpAOro Tesa.
dopmMyiia [/11 BBIYMC/IeHUs [laB/IeHNs TBEPJOro Tera:
_F
P= 5
101 [aBneHue rasza. ATMocgepHoe /aByieHue.
' ['mppocratuyeckoe JaBjieHUe BHYTPU KUAKOCTH.
dopmMyiia [/151 BBIYUC/IeHUs [JaB/IeHNs BHYTPU JKUAKOCTHU:
P=pgh+Dy,
1.22 3akoH Ilackans. I'napaBanueckuii rpecc
1.23 3akoH Apxumega. dopmysa A onpefeseHUsT BbITAJIKWUBAIOIIEN CHUJIbI,

JleliCTBYIOILIeN Ha Teso, TIOTPY>KEHHOe B KUJKOCTb WM ra3:

F_:'-.II'.. :ng




Y cnoBue ryiaBaHus Tena. [1naBanue CyZl0B M BO34yXOIl/ldBdHHUE

1.24

MexaHuueckue KosebaHUs. AMIUIMTY/a, TMEPUOJ W YacToTa KoseOaHM.

dopmyra, CBSI3bIBaKOLasi YACTOTY M MepU0J, KomeOaHui:

1.25

MaremaTrueckuii M TIPY)KUHHBIM MasiTHUKW. [IpeBpalijeHue sHepruu Ipu

KosnebaTe/TbHOM JABW>KEHUN

1.26

3aryxatorye Kosebanusi. BoiHyX/1eHHbIe Kosiebanusi. Pe3oHaHC

1.27

MexaHuuecKre BOJIHBI. HPO,I[OIIBHI:IE U TI0T1epe4dyHbi€ BOJIHEI. ,Z[J'II/IHa BOJIHbI U

CKOPOCTb pacnpoCTPaHeHUs BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTb U BbiCcOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJIHBI Ha TPaHMULIe

IByX cpell. IH(pa3ByK U y/ibTpa3ByK

1.29

IMpakmuueckue pabombl

V3mMepeHne cpeHel IMIOTHOCTH BeIeCTBa; apXMMEJIOBOM CHUJIbI; XKECTKOCTU
MIPY>KUHBI; KO3(OUITMEHTa TPEHUsI CKOJIbXXEeHUs; PAOOThI CH/IbI TPEHMUSI, CHJIBI
YIPYTOCTH; CPeHEN CKOPOCTH JBW)KEHHUsS OpyCKa M0 HAK/JIOHHOM IJIOCKOCTH;
YCKOpeHHs1 OpycKa TpH JBWKEHWH 0 HAK/IOHHOM TIOCKOCTH; YaCTOThI U
nepyojia KojiebaHWM MaTeMaTHUeCKOr0 MasiTHWKA; 4YacTOThl W TEepHoZa
KoJsie0aHHi MPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEWCTBYIOIIIETO Ha phlyar;
paboThI CHJIBI YIIPYTOCTU TIPH TIObEME T'py3a C TOMOIIBI0 HETOJABU)KHOTO
6/10Ka; pabOThI CH/BI YIIPYTOCTH MPH MOABEME I'Py3a C MMOMOIIBIO TTO[BH)KHOTO
6J10Ka.

VccnenoBaHre 3aBUCMMOCTH apXHMEIOBOM CUJIbI OT 00bEMa IMOrpY>KEHHOU
YaCTH TeJa ¥ OT IJIOTHOCTH KM/JKOCTH; He3aBUCUMOCTH BbITa/IKUBAOIIIEH CHIbI
OT MacChl TeJla; CUJIbI TPEHUsI CKOJTb)KEHHSI OT CHJIbI HOPMa/IbHOTO JIaB/IeHUsT U
OT pPO/ia IOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOLI[EH B IIPY>KHUHE, OT CTEITeHH
Jedopmaliiy TIPY>KUHBI; YCKOpeHUst OpyCcKa OT yTrjia HaK/IOHA HampaB/IsioIel;
nepro/ia (4acToThl) KOJIeOaHHWI HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MIEPUOZA
Kosie0aHH TIPY>KUHHOTO MasiTHUKA OT MacChl TPy3a U >KECTKOCTH TIPY)KUHBI;
HCC/IeloBaHUe HE3aBUCHUMOCTH MepHoZia KojebaHWi HUTSHOTO MasiTHHKA OT

Macchl rpy3a. [IpoBepka yC/0BUsI paBHOBECHS pbluara

1.30

dusuueckue seneHUsi 8 npupode: TIPUMEPbl [JBWKEHUS C pas3/IMUYHbIMU

CKOpPOCTAMHU B >KMBOM 1 HE)KUBOM rnpupozje, 'ZLEI‘;ICTBHE CWJIbI TPDEHUSA B IIpUPOJE U




TeXHUKE, TIpPWIMBBI W OT/IMBBI, AOBW)XEHHWE IIJIaHET CoJiHeuHOM CUCTEMEI,
pPeakKTHBHOE OBI)KEHKE )KUBBIX OPIdHHU3MOB, PbIUdI' B Te€J/Ie Ue/I0BEKa, B/IUAHNE
aTMOCq)epHOFO AdBJ/IeHHsA Ha >KBOU OpraHuvsM, IlJlaBdHHE pr6, BOCIIpUATHE

3BYKOB XMBOTHBIMH, 3€MJIETpACEHUE, cericMHYeCKHe BOJIHBI, IYHdMH, 3XO0

TexHuueckue ycmpotiicmea: CIUAIOMETP, AATYWKW T10JIOXKEHUs], PaCCTOSTHUSI U
YCKOpeHHs, JAWHaMOMeTp, TMOALIMIHUKYA, pPaKeTbl, pblYar, MOJABWXHBIA U

HEHO,Z[BI/I)KHHﬁ 6]'IOKI/I, HaKJ/IOHHAasA IJIOCKOCTb, IPOCTbIé MeXdHHW3MbI B 6bITy,

13l coo01aronuecst CoCy/ibl, YCTPOHWCTBO BOJOIPOBOAA, THAPABIUUECKHA TTPecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCTI0/Tb30BaHUe YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITVIOBBIE ABJIEHUA
OCHOBHbIE TIOJIOKEHUS MOJIEKY/ISIPHO-KUHETUUECKOW TeOpUUd  CTPOEHUs

2.1 BelllecTBa. Mozies1 TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSTHUM BelljeCcTBa.
Kpucrannueckue u amopdHbie Tesa

25 [Bwkenne uactul BemjectBa. CBs3b CKOPOCTH [BW)KEHHsS UaCTHL] C

' Temnepatypoii. BpoyHoBckoe BWwxeHue, fuddysus

2.3 CmauvBaHMe U KallWUISIpHbIe SIBJIeHUs

2.4 TenioBoe pacivpeHue U cKaTtue

2.5 TerioBoe paBHOBeCHE

26 BHyTpeHHsis1 3Heprus. PaboTa u Teruionepejaya Kak CIIOCOObI W3MeHeHHs

' BHYTPEeHHelN SHepruu

2.7 Bubl Teruionepesauu: TerjioNpoOBOAHOCTb, KOHBEKLIUS, U3/TyYeHre
HarpeBanue u oxyaxzaeHue Tena. KosduecTBO TeryioThl.  YzesbHas
TeII0éMKOCTb:

2.8 : 2

O=cm(t,—1,)
3aKOH COXpaHEeHUsl SHepPruy B TeIUIOBBIX Mpolieccax. YpaBHEHHE TeI0BOro
OanaHca:
29
O +0, +..=0
2.10 VcriapeHue U KoHjfeHcalusi. VI3MeHeHHe BHYTpPeHHel SHepruu B Mpoljecce

WCcriapeHdss U KoOHJeHcaluu. KureHue >XUAKOCTU. YJe/bHas TerioTa

napoo6pa3oBanusi: L = Q/m




2.11

BnaxxHocTs Bo3ayxa

2.12

[TnaBnenve w KpucTa/musauus. V3MeHeHWe BHYTpDeHHel SHepPruv IpU

IJIaBJIEHWKW U KPUCTAJIJIM3allhH. Y,ILEJII:HEIH TeIlyiIoTa IlJIaBJIEHUA:

, 9

.,r‘-'.:_
m

2.13

BHyTpeHHSI1 5Heprusi CropaHusi TOIUIMBA. Y[enbHas TeIUIOTa CropaHus

TorumBa: q = Q/m

2.14

[TpuHLUITEI paboThI TeTIOBLIX ABurarenei. KI1/ TerioBoro gBuraresis

2.15

IMpakmuueckue pabombl

M3mepeHue y/iebHOM TeIIOEMKOCTH MeTa/l/TMuecKoro LU/IMH/Pa; KOIUyecTBa
TeIIOThl, TI0JlyUeHHOTO0 BOJOM KOMHATHOW TeMIiepaTypbl (DMKCUPOBAHHOM
Maccbl, B KOTODYIO OIylLeH HarpeTblii LWIWHAP; KOJUUeCTBa TeIUIOThI,
OTZIAHHOTO HarpeThiM LIWJIMH/POM, TI0C/Ie OMyCKaHWs ero B BOAY KOMHATHOM
TeMIIepaTypbl; OTHOCUTEJILHOW BI&XHOCTH BO3/lyXa; V/AEIbHON TETIOThI
niaBjaeHuss Jbja. VccoiefoBaHue HW3MeHeHWsI TeMIlepaTypbl BOJbI  TIpU
Pa3/IMYHbIX YCIOBUSIX; SIB/IEHUS TeTrioo0OMeHa MpU CMeIMBaHUM XOJIOHON U

ropsiueii BoZibl; MpoLjecca UCrapeHust

2.16

dusuueckue s8/1eHUs1 8 npupoode: TTIOBEPXHOCTHOe HaTsDKeHNe M KalWIIspHbIe
sIBJIeHUs1 B TIPUPOJie, KPUCTa/l/Ibl B TIpUpoJie, usnydyeHre CosHLa, 3aMep3aHue

BO/I0OEMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue  ycmpolicmed: — KalW/UIsipbl,  TpPUMepbl  HCIO/b30BaHUS
KPUCTaJ/l/IOB, )XUAKOCTHBIN TEPMOMETD, JaTUMK TeMIlepaTypbl, TepMOC, CUCTeMa
OTOITIEHUS JOMOB, TUTPOMETPBI, TICUXPOMETP, TMapoBasi TypOuHa, ABUTATE/b

BHYTPEHHEr 0 CropaHus

SJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

OnekTpu3auyd Ten. [IBa BUa 37eKTpUYECKUX 3apsi[ioB

3.2

B3auMogeiicTBre 3apshkeHHBIX Tes. 3akoH KysioHa

3.3

3aKOH COXpaHeHUs 37IeKTPUUeCKOT0 3apsiia

3.4

Onektpuyeckoe rosie. Hanpsok€HHOCTB 3j1eKTpuueckoro mnojd. I[IpuHuumn

CYTepIIO3ULIUM 3/IEKTPUUYECKUX TT0Jield (Ha KaueCTBEHHOM yPOBHE)

3.5

Hocutenu snekTpuueckux 3apsiioB. [leliCTBUe 3/1eKTPUUECKOro IO Ha




3JIEKTPHUYECKHE 3apAbl. HPOBOAHI/IKI/I N AUSJIEKTPHUKKU

[TocTosIHHBIN 3/1eKTpUUeCKUM TOK. [leiicTBUs 3/1eKTpruUecKoro Toka. Cusa Toka.

HarpsokeHue.
3.6 I'=q/t,U=Aq

O/eKTprUYecKoe CONPOTUBIIEHKE. Y Ie/IbHOe 3/IeKTPUYeCKOe COTPOTUBJIeHME:
3.7 R =pl/S
38 3akoH Oma A1 yyacTka snektpuueckout uenu: I = U/R

ITocnenoBarenbHOe COejHEHYe TIPOBOJHUKOB:

e FT—FT ATT - _ L
3.9 [TapasnienpHOe coefyiHeHVe ITPOBOJHUKOB PaBHOI'O COIPOTUBJ/IEHUS:
R
U=U,I=I+I;R=—.
ST ST 2

CwMmeliaHHbIe COeIMHeHUs IPOBOJJHUKOB

PaboTa ¥ MOIITHOCTh 3/1eKTpuueckoro Toka. A = Ult, P = Ul
3.10

3akoH [Ixoysis — JleHua:
3.11 2

- Q=I"-R-t

310 OneIT Opcresa. MarHutHoe Iosie MPSAMOrO MPOBOAHMKA C TOKOM. JIMHUM

MarHMTHOM UHJYKLUU
313 MarHvuTHOe TI0J/Ie TIOCTOSIHHOTO MarHuTa. B3anMopeiicTBHe TMOCTOSTHHBIX

A1

MarHuToB
3.14 [JenicTBre MarHMTHOI'O T0JIS1 HA IPOBOJJHUK C TOKOM
3.15 Oneitel @apages. IByieHue 3/1eKTpPOMarHUTHOM UHAYKLMK. [IpaBusio Jlenna
3.16 ITpakmuueckue pabompl

V3mMepeHre  371eKTPUYECKOTO  COMPOTHUBJIEHHSI  Pe3UCTOpPa;  MOILHOCTU
3JIEKTPHUUECKOT0 TOKa; PabOThI 37IeKTPUYECKOr0 TOKa.
WccnenoBaHue 3aBUCMMOCTA CHWIbl TOKa, BO3HUKAIOIIETO B TPOBOJHUKE

(pe3ucTopbl, IaMIOuUKa), OT HaMpshDKeHUsi Ha KOHLaX MPOBOJHUKA; 3aBUCUMOCTH




COTIpOTHUBJIEHHA OT AJIMHBI MTPOBOJHMKA, TVIOIIAAN €TI0 IMOIepeyHoro CeueHmsa u
YAeJbHOr 0 COIIPOTHUBJ/IEHUA.

HPOBePKa MpaBWJ/ia AJid SJIEKTPUUECKOI'O Hallpsi>KeHUs TIpU 110C/1e40BATE€/IbHOM
coeqMHeHWHW TMMPOBOJHUWKOB; IIpaBW/ld AJid CHJIbl 3JIEKTPUYECKOI'O TOKa IIpH

rapasuieJ;ibkHOM COeJMHeHUU MMPOBOJHUKOB (Pe3UCTOPHI U JIaMITOYKa)

duszuueckue se61eHUS 8 npupoae: 3JIEKTpUUECKHE 4ABJIEHUA B aTMocd)epe,

3.17 3/IeKTPUYECTBO >KMBbIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJTH, peii( MosoCoB,
POJIb MarHUTHOTO TI0JISA Ji/1s )KU3HU Ha 3emiie, TIOJIIPHOe CUsIHHE
TexHuueckue ycmpolicmea: 37eKTPOCKOI, aMIiepMeTp, BOJbTMETP, PeocTarT,
CUBTUMK  S/IeKTPUYECKOM JHEpPruu, 3JIeKTPOOCBeTUTesbHble TPUOOPHI,

3.18 HarpeBaTe/bHbIe 3JIeKTPOTIPUOOPEI (npumepsr), 3/1eKTpUYecKue
NpeZioXpaHUTeNN, 3JIEKTPOMAarHuT, 3/eKTPOJBUraTe/ib TMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKA

3.19 OJIeKTPOMarHuTHbIe BOHBIL. [11Kasa 3/1eKTpOMarHuTHbBIX BOJTH

3.20 JlyueBast mogienb cBeta. IIpssMonHeliHOe pacripoCcTpaHeHye CBeTa

3.21 3aKkoH oTpakeHus cBeTa. I170ckoe 3epkano

3.22 [Ipenomnenvie cBeTa. 3aKOH IpeIOM/IEHUS CBeTa

3.23 Jucnepcus cBeta

394 Jlunza. Xop nyueit B iuH3e. DoKycHOe paccTosiHue JinH3bl. OnTHYecKas cuia

' munsel: D = 1/F

3.25 ['na3 Kak onTrueckas cucrema. OnTryeckue pruOOpPbI
ITpakmuueckue pabompl

Vi3mepeHue ONTHYECKOM CHTbI COOMparolIiel TIMH3bI; HOKYCHOTO PaCCTOSTHUS
cobuparortieii TMH3BI (TI0 CBOMCTBY PaBeHCTBA pPa3MepoB MpeiMeTa U U300paskeHus,
KOrjla TIpe]MeT pacriojio)keH B ABOWHOM (oKyce), TOKa3aTesisi MpeoMJIeHUs

3.26 | crekina.

WccnemoBanvie CBOWCTBA M300pakKeHHUs, TIOJYYEHHOTO C  TIOMOIIBIO
cobuparoiiieii TUH3bI; U3MeHeHHUs1 (POKYCHOT0 paCCTOSIHUS IBYX CJIOXKEHHBIX JIMH3;
3aBMCUMMOCTH yIJIa TIPeJIOM/IeHUs1 CBETOBOTrO Jiyda OT yrIJia MafleHus Ha IPaHuLle
«BO3YX — CTEKJIO»

397 dusuueckue seneHusi 8 npupode: 3atMeHusi CosiHua v JIyHbl, 1LiBeTa Tel,
' orTHUeCcKue siBeHus B atMocdepe (LBeT Heba, pedpakiiys, pasyra, MUPax)
308 TexHuueckue ycmpolicmea: OYKH, TIEpHUCKOM, (QoToarmapaT, ONTHYeCKHe

CBETOBO/bI




KBAHTOBGLIE ABJIEHUA

PasnoakTMBHOCTL. Anb(a-, 6eta-, ramma-u3nyuyeHus. Peakijuu anbda-u 6eta-

4.1
pacrnazia

40 OnbiTel Pesepdopga mo paccessHuio anba-yactuil. [lnaHerapHass Mogenb

' aToma

4.3 CocrtaB aToMHOrO sifipa. M30Torbl

4.4 [Tepuop monypacriajia aTOMHBIX SIIED

4.5 fAnmepHble peakiuu. 3aKOHbI COXPAHEHWS 3apSiJOBOT0 U MaCCOBOTO UKCE
dusuueckue seneHUsi 8 npupode: eCTeCTBEHHbIM paJuOaKTUBHbINA (OH,

4.6 KOCMHUYEeCKHe JIyud, paJM0aKTUBHOE W3J/lydyeHue NPUPOJHBIX MUHEPAasoB,
JleNiCTBUe paZiMO0aKTUBHbIX W3/yueHHI Ha OpraHu3M 4esioBeKa

47 TexHuueckue ycmpolicmea: CrieKTPOCKOIT, THAUBU/Iya/TbHBIN J03UMETP, Kamepa

BI/IJ'H:COHa, A0€ePHAd SHEPreTukKa




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWE MATEPUAJIbI I YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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