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IMNOSACHUTEJ/IBHAS 3ATIMCKA

[Mporpamma 1o ¢uM3MKe Ha YpPOBHE OCHOBHOTO 00lero o0Opa3oBaHUsl COCTaBjieHa Ha
OCHOBe TIOJIO)KeHWH U TpeOOBaHMIU K pe3y/ibTaTaM OCBOeHHsI Ha 0a30BOM YpOBHe OCHOBHOM
obpa3oBaTe/ibHOM TporpaMMmbl, TipefcTaBieHHbIXx B PI'OC 00O, a Takke C YYETOM
(denepanbHOM paboueil mMporpaMMmbl BOCIUTaHUS Y KOHLeNMLMHM TperojjaBaHusi y4eOHOTO
ripeameta «PU3UKa».

[lporpamma 10 ¢u3nKe Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsI COCTaBeHa Ha
OCHOBe TIOJIOKEeHWM U TpeboBaHWI K pe3y/ibTaTaM OCBOEHHWS Ha 0a30BOM ypOBHE OCHOBHOM
obOpa3oBaTe/ibHOM Mporpammbl, TipeActaBieHHbIx B ®I'OC OO0, a Takke C yuyeTom
(denepanbHOM paboueli TporpaMMbl BOCIHTAaHWS W KOHLIETILUW TIperiojjaBaHusl y4eOHOro
npegMera «DU3rKa».

CopepkaHve  mporpaMMbl IO (U3MKe  HampaBleHO  Ha  (OpMHpOBaHUe
eCTeCTBeHHOHAyUHON TPaMOTHOCTM OOydYalolMXCcs W OpraHu3alyio W3yueHuss (QU3NKA Ha
JiesiTeTbHOCTHOM OCHOBe. B mporpaMme 1o (u3MKe YUUTHIBAIOTCS BO3MOXKHOCTU Y4eOHOTO
npegMera B peanmu3auuu  TpeboBanuit ®I'OC OOO K TUIaHUPYeMbIM JIMUHOCTHBIM U
MeTarpeJIMETHbLIM ~ pe3y/ibTaTaM  O0y4deHWs, a  TakkKe  MEXIpeJMeTHble  CBSI3U
ecTeCTBeHHOHAYUHbIX yueOHBIX TIPeIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHwusl.

[TporpammMa mo ¢u3MKe yCTaHaBAMBaeT pacripefiesieHre yuyeOHOro MaTepuasa o rojam
oOyuyeHust (1o Kjaccam), TMpejjiaraeT TPUMEPHYIO TIOC/Ie[0BaTe/lbHOCTE W3y4YeHHUs] TeM,
OCHOBAaHHYIK0 Ha JIOTHKe pa3BUTHS TMpPEJIMETHOTO COJep)KaHusi M YyuyeTe BO3PACTHBIX
0co0eHHOCTel 00YJaroIIUXCS.

[Tporpamma 1o ¢u3mke pazpaboTaHa C Lie/IbI0 OKa3aHHsI METOANUECKOW TTIOMOLIY YUUTEITHO
B CO37]aHKU paboueli MpOrpaMMeI TI0 y4eOHOMY MpeiMeTy.

du3MKa ABISETCA CUCTeMO0Opa3yIoIUM /IJis eCTeCTBeHHOHAYUHBIX Y4eOHBIX TIPeMeTOB,
MOCKOJIbKY (PU3MUecKre 3aKOHbI Jie)KaT B OCHOBe TPOLIECCOB U SIBJIEHWH, M3yuaeMbIX XUMUeH,
Ouosioruent, actpoHoMuelt U (GU3NUYEeCKOU reorpadueil, BHOCUT BKJ/IaJi B eCTeCTBeHHOHAYUHYIO
KapTUHY MHUpa, TpeJoCTaB/sieT Haubosee siCHble 00pa3lbl NMPUMEHEeHUs HayyHOTO MeToja
TI03HAHUS, TO eCTh CII0C00a TOJTyYeHHs JOCTOBEPHBIX 3HAaHUM O MUDe.

OjfHa 3 T7IaBHBIX 3ajau (u3nuveckoro obpa3oBaHusI B CTPYKTYpe 001iero oObpa3oBaHUs
COCTOMT B (OPMHUDOBaHMM €CTeCTBEHHOHAYYHOM TIDaMOTHOCTM U UWHTepeca K Hayke Yy
00yyJaroImxcsl.

V3yuenne ¢u3vku Ha 0a30BOM YpOBHe TIpe/IiojiaraeT OBJfieHHe  CJie/lVIOIUMHU
KOMIIeTeHTHOCTSIMU, XapaKTepPU3YIOIMMHU eCTeCTBeHHOHAYYHYI0 TPAMOTHOCTb:

® HAy4YHO OOBSICHSITh SIBIEHUS,

e OIIEHHBaTh U TIOHUMAaTh 0COOEHHOCTH HayUHOT'0 UCC/Ie/IOBaHMS;

® UHTepIpeTUPOBATh JaHHbIE U WCII0/b30BaTh HayYHbIe J0Ka3aTe/lbCTBa i/ MTOTyueHUst

BBIBOZIOB».
e u3yueHwss (U3MKKM Ha YPOBHE OCHOBHOrO 0O0I[ero oOpa3oBaHUs OTpefiesieHbl B
KOHIIEII[UM TIperno/jaBaHust yuebHoro npeaMeta «Pu3rka» B 00pa30BaTeIbHBIX OpraHU3aLUsX
Poccutickoii @efiepaiiiu, peaan3yoIX 0CHOBHBIE 0011je00pa3oBaTe/TbHbIE IIPOTrPAMMBI.
Lenu uzyyeHus: GU3MKU:
e TmpuobOpeTeHHe WHTepeca W CTpPeM/ieHHsT OOyJarolmxcs K HAyYHOMY H3yUeHUIO
TIPUPO/IbI, Pa3BUTHE UX UHTE/IEKTYaTbHBIX U TBOPUECKUX CITOCOOHOCTEH;

e Dpa3BUTHe TIpeJCTaB/eHU O HAyuHOM MeToJie TI03HaHUs U (opMHpOBaHUe
MCCJIe/I0BaTeTbCKOT0 OTHOLLIEHUSI K OKPY>KAIOLLUM SIBJIEHUSIM;

e (opmupoBaHMe HayUHOTO MUPOBO33PEHUS KaK pe3ysbTaTa W3y4eHUs OCHOB CTPOeHUsI
MaTepuu U GyH/JaMeHTa/IbHbIX 3aKOHOB (hH3UKH;

e (dopMupoBaHUe TIpeJiCTaB/eHU 0 POy HU3UKHU /IS Pa3BUTHSI JPYTHUX eCTeCTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;



e pasBUTHe TIpeJCTaBJIeHU O BO3MOXKHBIX cCepax Oyxymieit mpodeccroHATBHOM
JiesiTeTbHOCTH, CBSI3aHHOU C (PU3UKOM, TIOATOTOBKA K JlanbHelIieMy 00y4eHHI0 B 3TOM
HarpaB/IeHUH.

HocTiwkeHWe S3TUX 1jeJiell mporpaMmbl 10 (M3MKe Ha YpPOBHe OCHOBHOTO 0011ero

o0pa3oBaHus 0becrieunBaeTCs pelieHreM CJle[yIOLUX 3aau:

e rmipuobpeTeHHe 3HAHWM O [JWCKPETHOM CTPOEHUHM BeLeCTBa, O MeXaHWYeCKHUX,
TeI/IOBbIX, 3/IeKTPUYECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSX;

e TmpuoOpeTeHHe yMEHWI OIMUCHIBATb M OOBICHATH (PU3UUYeCcKue sIBJIEHHS C
WCTO/Ib30BAHKEM T0/TyUeHHbIX 3HaHUMH;

® O0CBOEHHE METO/IOB pelleHUs] TPOCTEMIINX pacueTHBIX 3a/ad C MCIO0Jb30BaHHEM
(hr3nuecKrx mMojenel, TBOpYECKUX Y NPaKTUKOOPUEHTHPOBAHHBIX 3a/jay;

® Dpa3BUTHE YyMeHWH HaO/MIOZATh TIPUPOJHBIE SIBJEHUST U  BBIMNOJHATH  OIBITHI,
naboparopHble pabOThl U 3KCIIePUMeHTa/bHble HCC/eJOBaHUS C WCII0/b30BaHHUEM
M3MepUTeTbHBIX PUOOPOB;

e OCBOeHHWe TIpMeMOB paboTbl ¢ MH(opMalyell (GU3NUeCKOTO COJep>KaHWs, BK/IIOUast
“HGOpMALIMI0 O COBPEMEHHBIX [OCTH)KeHHUsIX (U3MKMA, aHaIu3 U KPUTHUUecKoe
olleHMBaHWe UH(OpMaLUK;

® 3HAaKOMCTBO CO cepamMu MPodeCcCHOHATbHOM esATeIbHOCTH, CBsI3aHHBIMU C (PU3UKOH,
M COBpPEMEeHHbIMU TEeXHOJIOTUSIMM, OCHOBaHHbIMH Ha [OCTWKEHUsIX (U3UUecKou
HayKU.

OO011iee uMC/I0 YacoB, peKOMEH/JOBaHHBIX il W3yueHus: (U3MKU Ha 6a30BOM ypOBHe, —

238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZieJir0), B 8 kacce — 68 uacoB (2 yaca B Hefiesto),
B 9 KJlacce — 102 yaca 3 yaca B HeJleso).

[MpensiaraemMeiii B mporpaMMe 10 (u3uKe TepedyeHb abOpaTOPHBIX pabOT W OIBITOB
SIBJISIETCS peKOMeH/IaTe/IbHbIM, YUUTe b ZiejlaeT BBIOOD MPU MPOBejeHnH 1abopaTOpHBIX paboT u
OTIBITOB C YUETOM WHAWUBUYaTbHBIX 0COOEHHOCTeH 00yUaroIUXCsl, CIIMCKA SKCIIePUMEHTATbHBIX
3a/|laHui, Mpe/ijlaraeMbIX B paMKax OCHOBHOT'O TOCY/JapCTBEHHOI'0 5K3aMeHa 1o (usuke.



COJEPXAHUE OBYYEHUSA

7 KIIACC
®du3MKa M eé poJib B IO3HAHUM OKPY)Kaloliero Mmupa.

dusrka — Hayka o mnpupoge. fBneHus npuponbl. Pusnyeckue gBIeHUSA: MeXaHUYecKue,
TeIJIOBbIe, 3/IeKTpUYeCcKre, MarHUTHbIe, CBeTOBbIe, 3BYKOBbIE.

dusnyeckue BeMMuMHBL VI3MepeHuwe ¢u3nueckux BequuuH. Du3nyeckue TMPUOOPHI.
[TorpertHOCTh U3MepeHU MexXayHapoAHasi CUCTeMa eIMHMLI.

Kak ¢usuka u fpyrve ecTecTBeHHble HayKd W3ydaroT Npupofy. EcTecTBeHHOHayuHbIN
MeTOZ TIO3HaHWs: Hab/rofleHre, TOCTaHOBKA HAy4YHOTO BOIPOCA, BBIJBWKEHUWE THUIIOTe3,
JKCIIEPUMEHT 110 TIPOBepKe TuroTte3, 0O0bsCHeHHWe HabmogaeMoro siBeHus. OrvcaHue
(bu3nMUeCcKUx sIBJIEHUH C TTIOMOII[bI0 MO/iernei

demoucmpayuu.

1. MexaHuueckue, TeIJIOBble, 37IeKTPUYeCKHe, MarHUTHbIE, CBeTOBbIE SIBJIEHUS.

2. ®usnyeckue mpubOOPHI U TIpoLieAypa MPSIMBIX W3MEePeHH aHa/lOTOBBIM U LU(PPOBLIM

prUOOpPOM.

JlabopamopHble paGombl U ONbIMbL.

OrmpeiesieHye 1eHbI [eJieHUs [ITKaIbl U3MEePUTeTbHOTO rpubopa.
V3mMepeHune pacCTOSIHUM.
V3mepeHne 00bEMa XXKUAKOCTH U TBEPOTO TeJa.
OrnpeziesieHrie pasMepoB MaJlbIX TeJl.
W3mepeHne TemriepaTypbl NP IIOMOLIMA >KMAKOCTHOIO TepMOMETpa M JaTuvKa
TeMIlepaTyphbl.
6. IlpoBezmeHue wucciefoBaHWS MO IPOBEPKe THUIIOTE3bl: JAJbHOCTb IOJETa IIapHKa,
TMYIIEHHOTO TOPU30HTA/ILHO, TeM 00JIbIle, YeM 00JIbILIe BHICOTA TTyCKa.
IlepBoHaua/bHbIE CBeieHUS 0 CTPOEHHMH BelecTBa.

CrpoeHue BelljlecTBa: aTOMbl M MOJEKy/bl, WX pa3mepbl. OIbITh, JOKasbIBarollye
[IMCKpeTHOe CTPOeHHe BellleCTBa.

[BwxeHne uactul BelecTtBa. CBSI3b CKOPOCTH [JBIDKEHMS] 4YaCTUL| C TeMIepaTypou.
bpoyHoBckoe gBrkeHue, auddysus. B3auMozeicTBUe uYacTvl] BeleCTBa: MPUTSHKEHUe U
OTTa/IKUBaHue.

ArperatHble COCTOSIHUSI BelecTBa: CTPOEHHMe Tra30B, JKAJKOCTeW U  TBepJbIX
(kpucTanmMueckux) Tea. B3anMOCBfI3b MeX[y CBOMCTBAMM BeLeCTB B PasHbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKY/ISIPHBIM CTpoeHreM. OcOOeHHOCTH arperaTHbIX COCTOSTHHM
BO/JbL.

emoucmpayuu.

1. HabmomeHue 6POYHOBCKOTO JABWKEHHS.

2. Habmopenue quddy3um.

3. Habsmogenue siBieHUH, 0OBSICHSFOIUXCSI TIPUTSDKEHUEM WM OTTaJKMBAHUEM UaCTHI]

BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OueHka AnaMeTpa aToMa MeTOZOM PsifioB (C UCIo/ib30BaHUeM (hoTorpaduii).

2. OrmbIThI TI0 HAO/TIO/IEHHIO TETIJIOBOTO PaCIIMPEHUs Ta30B.

3. OnbIThI 110 0OHAPYKEHUIO [IEHCTBUS CHUJT MOJIEKY/IIPHOTO TIPUTSDKEHUSI.

JIBIOKeHMe ¥ B3aUMO/|elCTBHeE TeJl.

MexaHuueckoe [BWwKeHUe. PaBHOMepHOe U HepaBHOMepHOe [BrKeHHe. (CKOPOCTb.
CpeHsisi CKOPOCTh IIPY HepaBHOMEPHOM [IBWKeHUU. PacueT IyTH U BpeMeHU IBUKeHUSI.

flBneHve wHepuuu. 3aKOH HMHepLuM. B3aumogencTBue Ten Kak NpUYMHA H3MeHEHUs
CKOpPOCTU [BWKeHUs Tes. Macca Kak Mepa MHepPTHOCTU Tesa. [InotHocTh BerectBa. Ces3b
TJIOTHOCTH C KOJTMYECTBOM MOJIEKY/T B eZIHULIe 00ObeMa BelljecTBa.

kW



Cua Kak XapakTepucThKa B3aumogencTtBusi Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHne cunbl C MOMOLIBIHO [JUWHAMOMeTpa. fIBleHWe TAroTeHUss U cuia Tsokectu. Cuila
TSDKeCTU Ha Jpyrux ruiaHetax. Bec Tena. HeBecomocTe. Ciio)keHre CWJI, HarpaB/IeHHBIX I10
O/IHOM TipsiMoii. PaBHOZelcTBYtOIasi cul. Cuia TpeHusl. TpeHue CKOJIb)KeHUsI U TpeHre TTOKOSI.
TpeHue B IIpuUpojie U TeXHUKe.

demoncmpayuu.

1. HabmomeHre MeXaHUUYeCKOTO JIBI)KEHHS TeJa.

V3mepeHne CKOPOCTH MIPSIMOIMHENHOTO ABU)KEHUSI.
Hab6mtofeHue siByieHNs] MHEPLIUH.

HabnroeHre u3MeHeHUsi CKOPOCTH TIPY B3aUMO/IeMCTBUU TeJl.
CpaBHeHHe MacC 10 B3aUMOJeMCTBUIO TeJl.

CnoykeHue CUJl, HarpaB/IeHHbIX 110 OZHOM TPSIMOA.

JIa6opamoprle paGombl U onbimbL.

1. OmpeneneHrie CKOPOCTH PaBHOMEDHOTO [BWKeHHs (IIapyvKa B >KUIKOCTH, MOJeu

3/IeKTPUUECKOT0 aBTOMOOWIS ¥ TaK Jiasiee).

2. OrmpegeneHvie cpefHel CKOPOCTH CKOJIb)KeHUsi OpyckKa WM IIapuKa M0 HAaK/JIOHHOU

TJIOCKOCTH.
3. Ormnpenenenve NJIOTHOCTHA TBEPJOrO TeJa.
4. OrbIThl, AeMOHCTPUPYIOLME 3aBUCUMOCTh pacTshkeHUs (fedopMariiu) Mpy>KUHbBI OT
TIPUIO’KEHHOMW CHUJIBI.
5. OmnbITel, AeMOHCTPUPYIOLKe 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUS OT Beca Teja U
XapakTepa COTMpPUKaCcaroLUXCsl TIOBEPXHOCTEH.
JlaB/ieHUe TBEPABIX TeJl, )KMAKOCTeH U ra3os.

Haenennie. Criocobbl yMeHbLIIEHUS U YBellMueHus JaByieHus. [laByieHre ra3a. 3aBUCUMOCTh
JlaBjieHus1 ra3a oT oObeMa, Temriepatypsl. [lepeada faB/ieHUs TBEPABIMU TelaMH, >KUAKOCTSIMHU
v rasamu. 3akoH [lackansa. ITHeBMaTHMueckue MalllWiHbl. 3aBUCUMOCTDb [aBjIeHUsl KUAKOCTHU OT
r1younel.  ['mapoctratuueckuidd  mapazokc.  CooOmaromnyecss Cocyzabl.  ['WapaBiIdyeckue
MeXaHU3MBbI.

AtMmocdepa 3emnu u aTMochepHOoe AaBreHue. [IpUUMHBI CyIleCTBOBaHHMSI BO3[yLLIHOW
obosouku 3emsiu. Ombit Toppuuenmu. M3mepeHune atMochepHOTro [aBjieHUs. 3aBUCHMOCTh
aTMoc(epHOrO [aBjieHHsi OT BBLICOTHI Haj ypoBHeM Mops. [Ipubopbl [ u3MepeHwUs
aTMoc(epHOro /jaB/eHuUsl.

[leiicTBHe >)XMAKOCTU U ra3a Ha MOTPY)KeHHOe B HUX TeJlo. BeiTankuBaroljas (apxvume/j0Ba)
cusa. 3akoH Apxumepa. [TnaBanue ten. BosgyxonnasaHue.

emoucmpayuu.
3aBMCUMOCTH /IaBJIeHUs ra3a OT TeMIlepaTyphl.

[Tepesaua faBneHUs )KUAKOCTBIO U Fa30M.

Coo01jarormyecs: COCyabl.

I'uppaBivueckuii nmpecc.

[TposiBneHue felicTBUsI aTMOCHEPHOTO JJaBIeHMUS.

3aBUCUMOCTh BBITAJKUBAOLIEH CWIBI OT OOBEMA TMOrPY)KEHHOW YacTH Teaa WU

TJIOTHOCTH YKUJKOCTH.

PaBeHCTBO BbITaNKMBAaIOLLEN CUJIbI BECY BBITECHEHHOU JKUJKOCTH.

8. YcnoBue muaBaHuWsl Tel: IUIABaHWE WIA TOTPY)KeHWe Tejl B 3aBUCHMOCTHA OT
COOTHOLLEHUS TVIOTHOCTEN Tejla U KUJKOCTHU.

JlabopamopHbie pabombl U onbIMbL.

1. WccnenoBaHue 3aBUCMMOCTU Beca Tesa B BOJie OT 00béMa MOrpykKEHHOU B KUJJKOCTb
YyacTH Tesa.

2. OrmpepenieHre BbITAIKWBAKOLLEN CUbL, [EUCTBYIOLLed Ha Tejo, IOrPY)KEHHOe B
JKAJIKOCTb.
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3. TlpoBepka He3aBUCUMOCTU BBITQJKUBAIOLLEN CU/bIL, JEUCTBYIOIEM Ha Telo B
JKUJKOCTH, OT MacChl TeJa.

4. OnbIThl, JMOHCTPUPYIOLME 3aBUCUMOCTDb BbITA/JIKMBAIOLEN CUJIbIL, [1eMCTBYIOLeN Ha
TeJI0 B XKUJKOCTH, OT 00BbEMA TIOTPY>KEHHOW B KUAKOCTh UaCTH TeJla U OT IJIOTHOCTH
JKAJIKOCTH.

5. KoHcTpyrpoBaHue apeoMeTpa WIM KOHCTPYMPOBaHWe JIOAKW M OlpefiesieHre eé
rpy30I0A4bEMHOCTH.

PaboTa ¥ MOIHOCTHb. JHEPrusl.

Mexannueckasi pabota. MomHOCTb.

[TpocTble MexaHW3MbI: pblUar, OJIOK, HaK/JIOHHas TUJIOCKOCThb. I[IpaBW/I0O paBHOBeCHS
pbiuara. IIpuMeHeHHe TIpaBWIa PaBHOBECHS pbluara K OJIOKy. «30/10TOe MpaBHIO» MEXaHUKH.
Kosdduiment mnonesHoro peiictBusi (ganee — KIIJ) mpocTteix MexaHu3MoB. [IpocTbie
MeXaHU3MbI B OBITY U TEXHUKE.

MexaHnueckasi 3Heprusi. KuHeTuueckas U TIOTeHLWalbHas 3SHeprus. lIpeBpaieHue
OJIHOTO BU/la MeXaHUUeCKON SHepPruy B pyrou. 3aKOH COXpaHeHUsl SHePrUM B MeXaHUKe.

Hdemoncmpayuu.

1. TIpyMepsl MPOCTBIX ME@XaHU3MOB.

JlaGopamophble paGombl U ONbIMbL.

1. Ompegpenenue paboTbl CUIBI TpPeHWUsT TIPU PABHOMEPHOM [BIMDKEHWH Tejla TI0

TOPU30HTA/ILHOU MMOBEPXHOCTH.

2. WccnepoBaHuve yCc0BUM paBHOBECHs pblyara.

3. U3mepenue KII/l HaK/TOHHOM TJIOCKOCTH.

4. WV3yueHue 3aKOHa COXPaHEHUs] MeXaHUUeCKOU SHepPIrUM.

8 KV/IACC

TenioBble iB/IeHUA.

OCHOBHBbIe MOI0XKEHUS] MOJIeKY/IIPHO-KMHEeTUYeCKOW Teopyy CTpOeHMs BelljecTBa. Macca
M pa3Mepbl aTroMOB U MojeKya. OmnbIThl, TOATBEP)KAAIOL[ME OCHOBHBIE TI0JIOXKEHUS
MOJIEKYISIPHOKMHETUYEeCKOW TEOPUH.

Mogenu TBEPAOrO, XHUIKOTO U Ta3000pa3HOTO COCTOSIHUM BelrjecTBa. Kpucranimueckue 1
amopdHble Tesa. OO0bsCHEHWE CBOMCTB ra30B, XXUJKOCTeH U TBEP/IbIX T/l Ha OCHOBE T0JI0XKEHUH
MOJIEKY/IIPHO-KMHeTHUUeCKOW Teopud. (CMauMBaHvWe W KaNWUIsIpDHbIe siBjleHWs. TerioBoe
pacIiIMpeHue U CKaTue.

Temmniepatypa. CBs3bp TeMIiepaTypbl CO CKOPOCTBIKO TeIJIOBOTO [BW)KEHHWs YaCTHLI.
BHyTpenHsis sHeprusi. CriocoObl UW3MeHeHHsI BHYTpeHHel SHepruu: Tervionepefaua |
coBepiieHHe paboThl. BUpl Terionepeaaun: TeMaoNpOBOJHOCTh, KOHBEKI[HS, U3TyUeHue.

KosmmuecTBO TerioThl. YzenbHasi TEMIOEMKOCTb BelljecTBa. TeryiooOMeH U TeruioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OamaHca. [lyiaBieHue W OTBep/ieBaHWe KPUCTA/ITMUECKUX
BellleCTB. Y/lenbHas TersoTa IulaBieHus. [lapoobpa3oBaHve UM KoOHjeHcauusi. VcrmapeHue.
Kurienne. YgenbHas Teruiota rapooOpa3oBaHusi. 3aBUCUMOCTh TeMIIepaTypbl KWIEHWS OT
aTMoC(epHOro JjaB/eHUs.

BiiaxkHOCTB BO3AyXa.

OHeprus TOIVIUBa. Y [ie/ibHas TernioTa CrOpaHus.

[MpuHUMnel pabotel TeryoBeix gBuraTeneid KIIJ| TteruioBoro pasuratens. TeruioBbie
JIBUTaTe/N U 3alliTa OKpYy’Karollel CpeJpbl.

3aKOH COXpaHeHMs ¥ MpeBpallleHrs SHEPTUM B TEIUIOBBIX MpOL[eccax.

demoncmpayuu.

1. HabnromeHre 6pOyHOBCKOTO ABVKEHHUSI.

2. Habmopenue auddy3un.

3. HabsrozeHue siBJIeHWI CMaurMBaHUs M KaIlTW/UISIPHBIX SIBJIEHUH.

4. HabsmogeHue TernaoBOro pacliupeHust Terl.



5. l3meHeHUe /jaBeHUs ra3a pU U3MeHeHHH 00bEMa M HarpeBaHUU MU OXJIaK/IeHHH.

6. IlpaBuia usMepeHust TeMIlepaTyphbl.

7. Buppl Terionepenauu.

8. OxyaxkJeHue NMpy CoBepIieHUH PaboThl.

9. HarpeBaHue npu coBepiieHHU pabOThI BHELITHUMH CHJ/IAMU.

10. CpaBHeHUe TeTJI0EMKOCTeM pa3/IMUHbIX BelllecTB.

11. HabmoieHre KUTIeHus..

12. Hab/mrojeH1e oCTOSTHCTBA TeMITIepaTyphl MPH TIaB/IeHHH.

13. Mogenu TemnioBbIX JBUTaTEIeN.

JlaGopamophble pabombl U ONbIMbL.

OTIBITEI TIO 0OHAPYKEHUIO AeHCTBUS CUT MOJIEKY/ISIPHOTO TIPUTSKEHMUSI.

OnbITHI 110 BhIPAILMBAHKIO KPUCTA//IOB [IOBAPEHHOM COJIM WM caxapa.

OTBITHI TI0 HAOJTIOZIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUJKOCTeH U TBEPIBIX TeJl.
OmnpepieneHye faBieHys Bo3ayxa B 6asuioHe mIrpuiia.

OrBITEL, JAEMOHCTPHUPYIOIME 3aBUCUMOCTh JIaBJeHHs BO3[yXa OT ero o0béma u
HarpeBaHusl WU OXJIaXK/IEeHHUs.

[TpoBepka TUIOTE3bl JIMHEMHOW 3aBUCHMOCTU [JIUHBI CTOMOMKA >KUAKOCTH B
TepPMOMeTPUUEeCKOr TPyOKe OT TeMIiepaTyphl.

7. Habmopenue v3MeHeHUs] BHYTPEHHEH SHEPrUy Tesjla B pe3y/bTaTe TeruionepeAauu u
pabOoThI BHEIITHUX CHII.

WccnenoBaHve siBieHNs TeIJIO00OMeHa IPU CMEeIIMBaHUU XOJI0JHOM U TOpsiueil BO/IbI.
OmpesiesieHe KOJMUECTBA TeIJIOThI, TIOJy4YEeHHOTO BOJOW TIpHM TeruiooOMeHe C
HarpeTbIM MeTa/UIM4eCKUM L{UTUH/POM.

10. OnipesieneHrie yaenbHOW TEMIOEMKOCTU Bell[eCTBa.

11. WccnepoBanue nporiecca UcrapeHusl.

12. OnipesienieHrie OTHOCUTE/ILHOM BIa)KHOCTH BO3JyXa.

13. Onpefienenre yienbHOW TEIUIOTHI I/1aB/I€HUS JIbJaA.

JJIeKTpUYeCcKHe U MarHUTHbIe ABJ/IeHHS.

OnekTpu3alus Tes. [IBa pojia 3/ieKTpUUeCKUX 3apsifjoB. B3avmojelicTBUe 3apsKeHHbIX
Ten. 3akoH KysioHa (3aBUCHMOCTb CWJIbI B3aWMOJENCTBUS 3apsDKEHHBIX Tell OT BeJTMYMHBI
3apsiZioB U PACCTOSTHUSI MEX/y TelaMH).

JJieKTpruyeckoe rosie. HanpsykEHHOCTh 3/IeKTPpUYeCcKoro rnoJsisg. [IpyHIun cynepriosvuyuu
3/1IeKTPUYeCKUX ToJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurtenn snekTpuyeckux 3apsi/oB. ODJieMeHTapHbIM 3/eKTpuuyeckud 3apsz. CTpoeHue
aroma. [IpoBOAHUKN U [U3IEKTPUKU. 3aKOH COXPaHeHUs 3/1eKTPUUeCKOoro 3apsa.

ONIeKTPUYECKUM TOK. YCJIOBHS CYLeCTBOBaHHS SJIEKTPUUECKOrO TOKa. VICTOUHMKH
MOCTOSIHHOTO TOKa. [leHCTBUSI 3/IeKTPUYECKOrO0 TOKa (TersioBoe, XMMUYECKOe, MarHWTHOeE).
OJIeKTPUYECKUU TOK B >KUJKOCTSX U ra3ax.

OnekTtpyuueckass Lenb. Cuma TOKa. OjeKTpyuuyeckoe HarpsbkeHue. CoOIpOTUB/IEHUE
MPOBOJHUKA. Y[leJlbHOe COIpOTHMB/IeHMe BemjecTtBa. 3akoH Owma [/ yyacTKa Lelu.
[TocnesoBarenbHOe U Mapasiie/ibHOe CoeIMHeHNe IIPOBOJHUKOB.

PaboTa ¥ MOIITHOCTb 3/IeKTPHUUECKOro ToKa. 3akoH /Hkoynsi—/IeHia. JneKTpryecKue rienu
Y MoTpebuTeny 3/1eKTpudeckoli sHepruu B ObiTy. KopoTKoe 3ambikaHue.

[TocTossHHBIE MarHuThl. B3auMopjencTBHMe MNOCTOSIHHBIX MAarHWTOB. MarHuTHOe moJe.
MarnuTtHoe noJie 3eMJid U ero 3HaueHue 71l )kKu3HU Ha 3emsie. OnbIT Opcresa. MarHUTHOe mosie
37IeKTPUYeCcKOoro Toka. [IprMeHeHMe 3/1eKTPOMarHUTOB B TeXHUKe. [leliCTBMe MarHUTHOIO TOJIs
Ha TIPOBOJHMK C TOKOM. OJIeKTpOJBUrare/lb IIOCTOSHHOIO TOKa. lcrosnb3oBaHue
371eKTPO/IBUraTe/iel B TEXHUUEeCKUX YCTPOMCTBAX U Ha TPAHCIIOPTe.

Onbitel  @apaziesd. fIBieHWe  5/1eKTpoMarHUTHOW WHAYKUuM. IlpaBuio  JleHua.
OnekrtporeHeparop. CriocoObl TO/MydeHUs] 3M€KTPUYECKOM SHEPrud. OJIEKTPOCTAHLMM Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHUMU.

e ke
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emoucmpayuu.
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OnexkTpusanus TeJ.

[1Ba pozia 3meKTpruYecKux 3aps/0B U B3aUMO/|eHMCTBHE 3aPSPKeHHBIX TeJl.
Y CTpPOUCTBO U JelCTBUe 3/1eKTPOCKOTa.

DJIEKTPOCTaTUYeCKask UHIYKLIUS.

3aKOoH COXpaHeHHs 37IeKTPUUYECKUX 3apsi/0B.

[TpOBOAHMKM U JU3/IEKTPUKHU.

MogenvpoBaHue CUOBBIX JIMHUM 3/1IEKTPUUECKOT0 TOJIS.

M cTOYHMKY TTOCTOSIHHOTO TOKa.

[eiicTBUS 5/1IEKTPUUECKOT0 TOKaA.

. DJIEKTPUUECKUH TOK B XKUIKOCTH.

. 'a30BbIl pa3psz,.

. I3mepeHue cusbl TOKa aMriepMeTpoM.

. I3MepeHue 3/1eKTprueCcKoro HarpsKeHHs: BOJIbTMETPOM.

. Peocrar v marasuH cOnpoTHB/IEHUH.

. B3aumo/ielicTBre MOCTOSIHHBIX MarHUTOB.

. MozenupoBaHue HEBO3MOXXHOCTH pa3Jie/ieHus OF0COB MarHUTa.

. MozenvpoBaHue MarHUTHBIX 10JIei TOCTOSIHHBIX MarHUTOB.

. OneIT Opcresa.

. MarHuTHoOe 1oJie TOKa. J/IeKTPOMAarHuT.

. elicTBMe MarHUTHOTO T10JI1 HA POBOJJHUK C TOKOM.

. DJIeKTpOJBUraTe/ b MOCTOSIHHOIO TOKaA.

. MccnefoBanue siBieHUs1 371eKTPOMarHuTHOW MHAYKLIMH.

. OnbiTel Papagest.

. 3@aBUCUMOCTb Hanpab/ieHUs] UHAYKLMOHHOIO TOKA OT YC/I0BUW €r0 BOSHUKHOBEHUSI.
25.

OnekTporeHepaTop MOCTOSTHHOTO TOKa.

JlabopamopHble paGombl U ONbIMbL.

SR

10.
11.

12

13.
14.
15.

16.
17.

18.

OTBITBI TI0 HAOJIIOZIEHUIO /IEKTPU3AL[U TeT UHAYKIMEH U TIPU COTIPUKOCHOBEHUH.
VccneoBaHye eHCTBUS 3/IEKTPUUYECKOTO TOJIsI Ha TPOBO/IHUKHY U TU3JIEKTPHKH.
C6opka 1 TIpoBepKa paboThI 3/IeKTPUUECKOM 1[eTH TTIOCTOSTHHOTO TOKa.

Vi3MepeHue U peryMpoBaHye CUJTbl TOKA.

Vi3MepeHue U peryMpoBaHre HalpPsHKeHUs.

VccnenoBaHyie 3aBUCUMOCTH CHJIBI TOKA, UJYILIETO Uepe3 Pe3UCTop, OT COMPOTHUBIIEHUS
Pe3KCTOpa U HATPSDKEHUSI Ha Pe3UCTOPE.

OmnbIThl, JEeMOHCTPUPYIOIME  3aBUCUMOCTb  3JIEKTPUUECKOTO  COMPOTHB/IEHUS
TIPOBO/IHUKA OT €ro JIMHbI, TJIOIA/[H TIONIePeYHOr0 CeYeHHUsI M MaTepHaria.

[TpoBepka TipaBW/IAa C/IOXKEHHSI HAIMpSDKEHWH TIPH T0C/eI0BaTe/IbHOM COeIUHEHUU
JIBYX P€3HUCTOPOB.

[TpoBepka mpaBuIa Jijisi CUJTbI TOKA MPU Tlapasijie/lbHOM COeITUHEHHUH Pe3rCTOPOB.
Omnpenenenre paboThI 3/IEKTPUYECKOTO TOKA, UYIIIEro Yepe3 pe3ncTop.

OripeiesieHrie MOLIJHOCTH 3/IEKTPUUECKOTO TOKA, BbIZIE/ISIEMO Ha Pe3UCTOope.

. I/ICC]'IE,I[OBaHI/Ie 3dBUCHUMOCTH CHJIbI TOKa, UAYIEro yepe3 j1aMIIOUKY, OT HAIIPS>KEeHHWS

Ha Hell.

Omnpepenenue KIII HarpeBares.

VccnenoBaHre MarHUTHOTO B3aUMO/Z,EUCTBUS MTOCTOSIHHBIX MarHUTOB.

M3yyeHne MarHWTHOTO TIOSI TIOCTOSIHHBIX MAarHMWTOB TIpU WX OObeIWHEHUH W
pasjesieHuu.

VccnenoBanue [eMCTBUS 3/IEKTPUYECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTh CHJIbl B3aMO/IEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HallpaB/leHUs TOKA B KaTyILKe.

V3yyeHure [ieiiCTBUSI MArHUTHOTO T10JI1 HA IPOBOJJHUK C TOKOM.



19. KoHcTpynpoBaHue U n3yueHue pabOoThl 37IeKTPO/[BUTATEIS.
20. 3mepenue KII/I a/eKTpoABUTaTe/IbHONM YCTaHOBKU.
21. OnBITEl MO WCC/E[OBAHUIO SIBJIEHUS] 3/1€KTPOMAarHUTHOM WHIYKLMW: MCC/IeJOBaHHE

V3MeHeHU! 3HaueHMs U HarpaB/ieHUs] UHYKLIMOHHOI'O TOKa.
9 KJIACC

MexaHnuyeckue ABJICHUS.

Mexanuueckoe aBrwKeHve. MarepuanbHasi Touka. Cucrema otcuéra. OTHOCHUTE/BHOCTh
MeXaHWUYeCKOro [BWKeHUs. PaBHOMepHOe TIpsMO/JMHeENHOe [BWKeHre. HepaBHOmepHoe
npsiMo/IMHeliHoe JBwKeHHe. CpefiHAs WU MrHOBEHHas CKOPOCTb Teja IpPU HepaBHOMEPHOM
[ BYDKEHUH.

YckopeHue. PaBHOycKOpeHHOe TIpsiMOJIMHeHoe aBrkeHre. CBoOogHOe raseHue. OnbITh
lanunes.

PaBHOMepHOe [BIWKEHHE T0 OKPYKHOCTH. Ilepros ¥ uactora obpaijeHus. JIuHelHas u
yrjioBasi CKOpoCTU. LleHTpocTpeMuTe/IbHOE YCKOpeHue.

[TepBobiii 3akoH HetoToHa. Bropoii 3akoH HbtoToHa. Tpetuit 3akoH HbroToHa. [IpuHIum
CyTIepIIO3ULIUU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHUs: CU/a TpPeHUs CKOJIb)KeHUs, CUla TPeHUs
TI0KOs1, ;Pyrve BU/bI TPEHUS.

Cuma TsOKeCTH UM 3aKOH BCEMHDHOTO TSTOTEeHHsl. YCKOpeHWe CBOOOZHOTO TiafieHUsl.
[Oewxenve 1iaHer BOKpyr CosHua. IlepBas KocMmuueckas CKOpocTb. HeecomocTs U
reperpysKH.

PaBHOBecre MaTepuanbHON TOUKU. AGCOMIOTHO TBEPAOe Teslo. PaBHOBecHe TBEPOTO Tesia
C 3aKpervIéHHOM OChIO BpalljeHus1. MoOMeHT cuibl. LIeHTp TsbKeCTH.

Nwmnynec Tena. VM3meHeHue umnysbca. VIMmysnsCc cuiibl. 3aKOH COXPaHeHUs HMMITYJIbCa.
PeakTuBHOe IBI>KeHMeE.

MexaHnueckasi pabota ¥ MOLJHOCTb. PaboTa cun TsoKeCTH, yrpyroct, TpeHus. CBsi3b
3Heprud U pabotbl. [loTeHiuanbHasi 3HepPrys Teja, TMOJHATOTO HaZ TOBEPXHOCTHIO 3eMIIH.
[ToTeHLManbHAs SHEPrusl CKaTou NpyKuHbl. KuHetnueckas sHeprus. TeopeMa 0 KUHETUUECKON
SHepruy. 3aKOH COXpaHeHUsI MeXaHUYeCKOM SHePruu.

demoucmpayuu.

1. HabmoeHre MeXaHUYeCKOTO JIBI)KEHHS Tejla OTHOCUTETbHO Pas3HBIX TeJT OTCUETA.

2. CpaBHeHue MyTeld U TPaeKTOPUW JBW)XEHHS OFHOIO U TOTrO >Ke Tejla OTHOCHUTEeIbHO

pasHbIX TeJ OTCYETA.

3. H3mMmepeHne CKOPOCTU U YCKOPEHUSsI TIPSIMOJIMHEMHOTO JIBUYKEHUS.

4. WccnepoBaHyve MPU3HAKOB PABHOYCKOPEHHOI'O IBUKEHUS.

5. HabsogeHuve JBYKeHUs Tesa TI0 OKPY>KHOCTH.

6. HabsrozeHre MexaHUUeCKUX sSIBJIEHHN, TIPOUCXOAIINX B CUCTeMe OTCUéTa «Teyerkka»

TpY eé paBHOMEPHOM U YCKOPEHHOM /IBW)KeHUHM OTHOCUTETbHO KaOMHeTa (QU3UKH.

7. 3aBUCUMOCTb YCKOpEeHUs Tejla OT MacChl TeJjla U JeMCTBYIOLel Ha Hero CUJIbL.

8. HabsmogeHue paBeHCTBA CUJT TIPU B3aMMO/IEMCTBUM TeJl.

9. N3meHeHue Beca Tejia [IPU YCKOPEHHOM [IB)KEHUU.

10. ITepesaua uMIysibCca IIpU B3auMO/I€HCTBUU TeJl.

11. TIpeobpa3oBaHus SHEpruy MpH B3aUMOZEHCTBUH Tell.

12. CoxpaHeHue UMIy/bCa IIPU HEYIPYTOM B3aUMO/IeMCTBUM.

13. CoxpaHeHHe UMITy/IbCa TIPH abCOJTIOTHO YIIPYTOM B3aUMO/IeCTBHM.

14. Habsro/jeHre peaKTHBHOTO JIBVKEHHUSI.

15. CoxpaHeHre MeXaHUYeCKOW SHePrvy TIPH CBOOOJHOM Ta/IeHHH.

16. CoxpaHeHne MexaHU4eCKOW SHEPrUU MPH IBUKEHUM TeJjla M0/, 1eliCTBUEM MPY>KHUHBI.

JlabopamopHbie pabombl U onbIMbl.
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10.

11.

KoHcTpyrpoBaHue TpakTa [jis pasroHa W Jja/JibHeWIero paBHOMEPHOTO [IBVKEHHS
I1apUKa WA TeJIeXKH.

OmnpeseneHve cpefiHell CKOPOCTH CKOJIBKeHWS OpycKa WM [JIBMDKEHHUS IlapyuKa TI0
HaKJIOHHOM TJIOCKOCTH.

OnpefeneHre YCKOpPeHUs] Tefla TPU PaBHOYCKOPEHHOM [IBW)KEHUM T10 HAKJIOHHOMU
TIJIOCKOCTH.

VccnemoBaHye 3aBUCUMOCTH ITYTH OT BPEMEHU TIPU PaBHOYCKOPEHHOM /IBWKeHUU 0Oe3
Haya/jbHOW CKOPOCTH.

[TpoBepka TWIIOTE3bl: €C/M TP PABHOYCKOPEHHOM JBVDKEHHM 0e3 HaualbHOU
CKOPOCTH TIyTH OTHOCATCS KaK psii HEYETHBIX YHCel, TO COOTBETCTBYIOLIME
TIPOME)KYTKHU BPeMeHU O/[MHAKOBHI.

VccnefoBaHre 3aBUCUMOCTH CWJIbI TPEHHSI CKOJIb)K€HUsSI OT CHJIbI HOPMAaJIbHOT'O
JlaBJIeHUsI.

Ornpesienienre Ko3(pduijeHTa TpeHUsT CKOTbKeHMUsI.

OrnpesiesieHre KECTKOCTU IIPYKUHBI.

Omnpenenenvie paboOTbl CWIbI TpPeHWs TIPU paBHOMEDHOM /IBIDKEHMM Tejia TI0
TOPU30HTA/ILHOM IMOBEPXHOCTH.

Omnpenenenye pabOThl CWIBI YIIPYrOCTH TIPU TMOABEME TIpy3a C HCIOJIb30BaHUEM
HETIOJJBM)KHOTO U TIOZIBKPKHOT'O OJIOKOB.

Vi3yueHne 3aKOHa COXPAHEHUS SHEPT M.

MexaHuueckne Kojie0aHus U BOJTHBI.

KosnebatenbHoe paBrkeHue. OCHOBHbIe XapaKTepUCTUKU KOieOaHW: Tepuoj, uyacTorTa,
amityza. MaTtemathiuecKud W TPYKMHHBIM MasiTHUKWA. [IpeBpaijeHue sSHeprud Ipu
KosiebaTesTbHOM [JIBUKEHHH.

3aTyxatomye KosebaHus. BeiHyXaeHHble KosiebaHus. Pe3oHaHc. MexaHu4yecKre BOJTHBI.
CBoiicTBa MexaHWUYeCKUX BOJH. IIpofjo/ibHbIe 1 MornepeyuHble BOIHBI. [I/IMHA BOJHBI U CKOPOCTh
eé pacnipocTpaHeHusl. MexaHnueckue BO/HbBI B TBEPZOM TeJjle, CeliCMUYeCKHe BOJIHBI.

3ByK. ['/pOMKOCTB 3ByKa U BbicOTa TOHa. OTpakeHue 3ByKa. IHPpa3ByK U y/ibTpPa3BYK.

demoucmpayuu.

1.

Uk

Habmrogenre konebaHuii Tes o7 1eHCTBHEM CHIIbI TSDKECTH U CUJTBI YTIPYTOCTH.
HabsmoeHre koebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabnroeHre BBIHYK/IeHHBIX KO/ie0aHMI U pe30HaHca.

PacrnipocTpaHeHye npo/i0NbHBIX U MONIEePeYHbIX BOIH (Ha MOZENH).

HabnrofieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHMYeCKHUI pe30HaHC.

JIa6opamoprle paéombl u onbIMbl.

1.
2.
3.

6.

7.

OnpeienieHre YaCTOThI U Mepuoza KosiebaHWi MaTeMaThUyecKoro MasiTHUKa.
OmpeiesieHrie YaCTOThHI U ITePUOZA KoiebaHW MPYKUHHOTO MasiTHUKA.

VccnefoBaHe 3aBUCMMOCTH Tepyojia KosiebaHWM TO/[BEIIeHHOr0 K HUTH Tpy3a OT
JJTAHBI HUTH.

VccnefoBaHve 3aBUCMMOCTU Tiepuoja KosiebaHUi MPYKMHHOTO MasiTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCUMOCTU Tepuojia KosiebaHuil rpys3a, IMO/BELIEHHOT0 K HWUTH, OT
Macchbl Tpy3a.

OmnbIThl, [AeMOHCTPUPYIOLI[ME 3aBUCUMOCTb Tiepuoja KosiebaHuW TIPY>KUHHOTO
MasiTHUKA OT MacChl TPy3a U >KECTKOCTU MPYKUHBI.

V3mepeHnue yckopeHUst CBOOOIHOTO Ta/IeHusl.

BHEKTPOMHFHI/ITHOE 110J/1€ ¥ 3/IEKTPOMAIrHUTHbIE BOJ/IHbI.
SJ'IEKTPOM(:IFHI/ITHOG I1oJje. SﬂeKTpOMaFHI/ITHbIe BoiHbl. CBolicTBa 3JIEKTPOMArHUTHBIX
BoJiH. ITIkana 3JIGKTPOMAIrHUTHBIX BOJIH. Wcnosnb3oBaHue 3JIGKTPOMAIrHUTHBIX BOJIH /1 COTOBOM

CBA3HU.



OneKTpoMarHuTHas npupoga cesera. CKOpocTh cBeTa. BosHOBBIe CBOMCTBa CBeTa.

Hdemoncmpayuu.

1. CaolicTBa 3/1eKTPOMarHUTHBIX BOJIH.

2. BosHOBbIe CBOICTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. V3yueHue CBOWCTB 3/IeKTPOMAarHUTHBIX BOJTH C TIOMOIIbI0 MOOUTBHOTO TesiepoHa.

CBeToBBI€ SIB/ICHHS.

JlyueBasi mMojfiesib cBeTa. VMICTOUHUMKM cBeTa. [IpsiMo/iiHeliHOe pacIipoCTpaHeHHe CBeTa.
3atmenus CosHua v JIyHel. OTpaxkeHue cBeta. [110cKoe 3epKasio. 3aKOH OTpakKeHUsl CBeTa.

[Ipenomsienve cBeta. 3aKOH IpesioMiieHHs cBeTa. [lo/HOe BHyTpeHHee OTpakeHue CBeTa.
Vcrionb30BaHue MMOIHOIO BHYTPEHHEI'0 OTPayKeHUs B ONITUUeCKUX CBETOBOJax.

Jlunza. Xop myueit B suH3e. OnTuueckasi cuctema ¢oToamnmapara, MUKPOCKOMa U
Tejleckora. I'y1a3 kak ontuyeckas cucreMa. biiM3opykoCTh U 1a/IbHO30PKOCTb.

Pasnoxxenue 6emnoro ceera B criekTp. OmbiTel HetoToHA. Cri0’keHHe CrieKTpaIbHbIX [IBETOB.
Hducniepcus csera.

Hdemoncmpayuu.

1. TIpsmonuHelHOe pacrpocTpaHeHue CBeTa.

OtpakeHue cBera.
[MTonyueHne n300pa>keHNH B MJIOCKOM, BOTHYTOM M BBIITYK/IOM 3€pKarax.
IIpenomnenuve cBera.
OnTuyecKkyii CBeTOBO/I,.
Xop nyueit B coOuparolieil mH3e.
Xop nyyell B paccerBarolLleld TMH3e.
[MonyuyeHrie n300pakeHUH C TIOMOIIIBIO JIMH3.
. IIpunuun petictBus doToarnmnapara, MUKpPOCKOIIA U TeJIeCKora.
10. Mogens rnasa.
11. Pa3znoxxeHue Oesioro cBeTa B CITEKTP.
12. Tlonyuenue Gesoro cBeTa MpH CJI0KEHUU CBETA Pa3HbIX 1[BETOB.
JlabopamopHble paGombl U ONbIMbL.
1. WccnegoBaHuve 3aBUCMMOCTH YIJia OTPa’KeHUs! CBETOBOTO JTyya OT yrJjia MaZleHusl.
2. W3yueHue XapaKTepPUCTUK W300pakeHUs MpeJMeTa B TUIOCKOM 3epKarie.
3. HccnepoBaHue 3aBUCMMOCTH YIJIa TIPEJIOM/IEHUSI CBETOBOIO Jiyda OT yrIJia nafeHusl Ha
IpaHuULie «BO3[YyX—CTEKJ/IO».
[MTonyuyeHre n3o00pa)keHUH C MIOMOIIIBIO COOMPAFOITIel JTMH3HI.
OrmpenesnieHrie POKYCHOTO PaCCTOSTHUS M ONITHUECKOM CHJIbI COOMPArOLIel INH3bI.
OmBITHI TI0 pa3/ioyKeHUto 0esioro CBeTa B CIEKTP.
OmnbITHl 0 BOCIIPUSATHIO 1BeTa TpeAMeTOB IMpU WX HaO/o/eHUHd depe3 LIBETOBbIe
GbUbTPHIL.
KBaHTOBbBIE AB/1€HUS.

OnbiTel Pe3epdopaa v nnaHetapHasi Mofiesib aToMa. Mogenb atoMa bopa. Mcnyckanve u
rorsioujeHue ceeta aToMoM. KBaHTeI. JIMHeluaThble CIIeKTpPHI.

PamyoaktuBHOCTE. Anbta, Oera- u ramma-msnyuyeHusi. CTpoeHHe aTOMHOTO sifipa.
HyknonHasi mogenbs atoMmHoro sifpa. M3oronbl. PaauoakTuBHBbIe TmpeBpaujeHus. [lepuog
rosypacrnazia aTOMHbIX sifiep.

AnepHble peakjuu. 3aKOHbI COXPaHeHUs 3apsiZloBOr0 U MaCcCOBOT0 Uvcesl. DHeprus CBSI3U
aToMHbIX siziep. CBs3b Macchl M SHeprum. Peakiuu cuHTe3a U feneHus sgep. VCTOuHUMKH
sHepruu CoJiHLIa U 3BE3].

AnepHas sHepreTuka. JlelCTBUS PaIMOAKTUBHBIX U3/IyUeHUU Ha >KUBbIe OPraHWU3MBblI.

demoncmpayuu.

1. CnexTpsl U3/1yyeHus U MOIJIOLLeHUS.

2. CrekTpbl pa3/MYHbIX ra3os.
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3. CrekTp BOZOpOAA.

4. HabmogeHne TPpeKOB B Kamepe BuibcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIINX U3TyueHUH.

6. Perucrpauus u3nyueHus MPUPOJHBIX MUHEPAJIOB U MPOJYKTOB.

JlabopamopHble paGombl U ONbIMbL.

1. HabmtofieHue CIUIOIIHBIX U JTMHEHYAThIX CIIEKTPOB U3/TyUeHUsl.

2. WccnemoBaHve TpPeKOB: M3MepeHMe SHEPruy 4YacTHLbl 10 TOPMO3HOMY IyTH (I10

doTorpadusm).

3. W3mepeHue paJuoakTUBHOTO (hOoHa.

IToBTOpHUTE/THLHO-00001IAKOIIUH MO/ Tb.

[ToBTOpUTE/ILHO-0000IIIAIOIIMI  MOAY/Ib  TpeJHAa3HAUeH [ CUCTeMaTU3alukd |
0000111eHHs TIPeIMETHOTO CO/IePyKaHUsI U OTIbITa J1esiTe/IbHOCTH, IPUOOPETEHHOTO MPU U3yUeHUr
BCEro Kypca (pu3uKH, a Takke //1s1 OATOTOBKM K OCHOBHOMY TOCYZApCTBEHHOMY 3K3aMeHy I10
(u3uKe 7151 00yUaroIMXcsl, BEIOPABIIMX 3TOT YUeOHBIN MpeaMeT.

[lpy w3yuyeHUM [aHHOTO MOZY/IS Ppealu3yloTCsi M CUCTeMAaTHU3UPYIOTCS  BUAbI
JesTeTbHOCTH, Ha OCHOBE KOTOPBIX 00eCreurBaeTCs JOCTYDKEHWe TIPeJMETHBIX U
MeTarnpe/IMETHBIX TJIAHUPYEMBIX pe3y/bTaTOB 00yueHHs, (pOpPMHUpYeTCs ecTeCTBeHHOHayuHast
IPaMOTHOCTh: OCBOEHHE HAayYHBbIX METO/IOB WCC/e/JOBaHUsl SIBJIEHUW TIPUPOABI W TEXHUKH,
OBJIafIeHUE YMEHUSMU OOBSICHATb (U3UUECKHe SB/I€HUS, TIPUMEHssT TOJy4YeHHbIe 3HaHWS,
pelaTh 3a/jauy, B TOM YKCJIe KaueCTBeHHbIE U SKCIIePUMeHTa/TbHbIe.

[MpyHLUMNHMAaNBLHO JesTeTbHOCTHBIM XapakTep JAHHOTO pas/iesia peaju3yeTcs 3a CUéT TOro,
4yTO 00y4YaroL[recs BLIMOHSIOT 3a/JaHusl, B KOTOPBIX MM TIpe//1araeTcs:

Ha OCHOBE TOJTyUeHHBIX 3HAHWH Pacrio3HaBaTh M HAYYHO OOBSICHATH (PU3UUECKHe SBIeHUS
B OKpY>Katollleld TpUpo/ie 1 TIOBCeJHEBHOM »KH3HU;

WCMO/b30BaTh HayyHble METOZbl MCC/lefloBaHUs (U3NUeCKUX SIBJIeHWH, B TOM uuc/ie Jisi
TIPOBEPKU TUIIOTe3 U TIOJTYUeHHUsI TeOPeTHUeCKHX BHIBO/IOB;

00BSICHATb HayuHble OCHOBBI HarboJ/iee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TeXHOJIOTHH,
HarpumMep, MPaKTUYeCKOTO MCIO/Ib30BaHMS Pa3/IMUHbIX UICTOUHHUKOB YHEPTUU Ha OCHOBE 3aKOHa
TIpeBpaIlieHst U COXpaHeHUsI BCeX M3BECTHBIX BHIOB SHEPTHH.

Kaxzmass w3 TeM [aHHOTO MO/ BK/IIOUAeT SKCIIePUMEHTa/lbHOe WCC/e/J0BaHre
obob1jarolero xapakrepa. Mo/y/ib 3aBepiliaeTcsi IpOBeAeHUEeM MarHOCTUUECKOW U OIleHOUHOM
paboThI 3a KypC OCHOBHOTO 0011[eT0 00pa30BaHusI.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHHSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

V3yueHre (U3MKKM Ha YpOBHe OCHOBHOrO 001ero o0Opa3oBaHWs HarpaBjieHO Ha

JOCTHI)KeHHEe JIMUHOCTHBIX, MeTallpeAMeTHBIX U IIpeAMeTHBIX O6paBOBaTEIIbeIX pe3y/ibTaToB.

B pesynbraTe wu3yueHus GU3MKA Ha YPOBHE OCHOBHOTO o001jero obpa3oBaHusi y

oOyuatorrierocst OyayT ch)opMUPOBaHbI CeAYIOIIMe TMUYHOCTHBIE Pe3y/IbTaThl B UaCTH:

1) naTpUOTHUYECKOT0 BOCTIMTAHHUSA:

- TIpOsIB/IeHHe MHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHUICKOM (u3nyeckoi
HayKU;

- LIeHHOCTHOE OTHOIIIeHWe K JOCTY)KeHUsIM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa)kJJaHCKOr'0 U /JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAaHUSA:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B 0OCYKJ€HHUH OOIeCTBEHHO 3HAUMMBIX U ITUUECKUX
rpo6JieM, CBSI3aHHBIX C TIPAKTUUECKUM TTPUMeHeHUeM JOCTHXXKeHUH (pU3mKy;

- 0OCO3HaHWe BaXXKHOCTHU MOPA/IbHO-3TUYECKHUX MTPUHLIUIOB B 1eSTe/IbHOCTH yUEHOTO;

3) 3cTeTHUECKOr0 BOCIIMTAHUSA:

- BOCIIDUSITUE 3CTETUUECKUX KaueCTB (hM3UUeCKOM HayKu: eé rapMOHHWYHOIO TMOCTPOEHUs,
CTPOT'OCTU, TOYHOCTH, TAKOHUYHOCTH;

4) eHHOCTH HayYHOI0 MO3HAHUA:

- OCO3HaHHWe I1[eHHOCTH (M3UUeCKON HayKW KakK MOIIJHOTO WHCTPYMEeHTa T03HaHWsI MHDa,
OCHOBBI Pa3BUTUSI TEXHOJIOTHH, B)KHEHIIeN COCTABJISIOLEN KyIbTYphI;

- pa3BUTHE HAaYYHOM JIF0003HATE/ILHOCTH, MHTepeca K UCC/IeloBaTe/TbCKOU e TeTbHOCTH;

5) ¢hopmupoBaHus Ky/IbTYPbI 3[0POBbs H SMOLIMOHA/IBHOTO 0/1aronoyums:

- OCO3HaHHWe I[eHHOCTU Oe3oracHoro obpa3za >XM3HH B COBPEMEHHOM TEXHOJIOTHUeCKOM
MHUpe, Ba)KHOCTH TMpaBW 0e30MacHOro TOBeAieHHsT Ha TpPaHCIOpPTe, Ha Joporax, C
3/IEKTPUUYECKUM U TeIJIOBBIM 000py/J0BaHHEM B [JOMAIITHUX YC/IOBUSIX;

- chopMHUPOBAaHHOCTh HaBbIKAa peduieKCHH, TIPU3HAHWE CBOETO TpaBa Ha OIIMOKY M TaKOro
JKe TIpaBa y [Ipyroro 4ejioBeKa;

6) TPyAOBOr0 BOCIIUTAHUA:

- aKTUBHOE yJaCTHe B PellleHWH TMPaKTUYeCKUX 3a7au (B paMKax CeMbH, 0Opa3oBaTebHOU
OopraHu3aliM, TOpojila, Kpas) TeXHOJOTMYeCcKOWM U  COI[MabHOM  HarpaBJIeHHOCTH,
TpeOyIOIMUX B TOM UKc/ie U PU3NUeCKUX 3HaHUM;

- UHTepeC K MpaKTHYeCKOMY U3yueHuto rpodeccrii, CBsi3aHHbIX C (U3HUKO;

7) 3K0/I0THYeCKOTr0 BOCTIMTAaHUS:

- OpHUEeHTAaMsl Ha TpUMeHeHWe (GU3UUeCKUX 3HAHWUK /I pelleHusl 3a7ad B 00/1acTv
OKpY’Karollleld Cpe/ibl, MJIAHUPOBAHUS TOCTYIIKOB U OLIEHKHM WX BO3MOJKHBIX MOC/Ie[CTBUN
JIIs1 OKpY>KarolLer Cpefibl;

- 0CO3HaHHe 17100a7bHOT0 XapaKTepa 9KOJIOTMUeCKUX MPo0/ieM U TyTel UX pelleHus;

8) ajanTanyu K U3MEeHSIIIUMCA YC/I0BUAM COLMA/IbHOM M MPUPO/JHOH CpeAbl:

- TOTpeOHOCTh BO B3aMMOIEHCTBUM TPU BBIOJHEHWH HWCC/IENOBAaHUM M TMPOEKTOB
(b13MUeCcKoi HanpaB/IeHHOCTH, OTKPBITOCTh OMbITY U 3HAHUSIM [IPYTHUX;

- TIOBBILLIEHNE YPOBHSI CBOeI KOMIIETEHTHOCTU uepe3 MpaKTUUYeCcKyH /1esiTe/TlbHOCTh;

- MoTpeOHOCTh B (hOPMHMPOBAHMU HOBBIX 3HAHUH, B TOM uHcjie (OPMY/IUPOBaTh WJIEH,
TIOHSATHS, TUTIOTE3bI 0 (PU3UUECKUX 00bEKTaX U SIBJIEHUSIX;

- 0co3HaHHe JieUIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTel B 00/1aCcTh (PU3UKH;

- TIJIAHMPOBaHWe CBOEro Pa3BUTHUS B TIPHOOPeTEeHUH HOBBIX (hM3MUECKUX 3HAHUM;

- CTpemJIeHHWe aHa/IM3UPOBATh U BBISB/ISTH B3aUMOCBSI3U TTPUPO/IbI, 00I[eCTBa U SKOHOMUKH,
B TOM UHCJIe C UCTIO/b30BaHUeM (PU3NUeCcKrX 3HAHUI;



e - OLleHKa CBOMX [IeMCTBUM C Y4Y€TOM BJIMSIHUSI Ha OKPY)KArOLIYyK Cpefly, BO3MOJKHBIX
r7106a/1bHBIX 110C/Ie/|CTBUI.

METAIIPEIZMETHBIE PE3YJ/IbTATBI

B pe3ynbTaTe OCBOEHMsI TPOrpaMMbl 110 (U3HKe Ha YPOBHE OCHOBHOTO OOIIero
obpa3oBanus y obOyuatoirierocss OyayT ChOpPMHUpPOBaHbI MeTamnpeAMeTHbIE pe3y/bTaThl,
BK/IIOUAIOII[e TI03HaBaTe/IbHbIe yHHBEpCa/bHbIe yueOHble [JeHCTBHS, KOMMYHHKATHBHbIE
yHUBepCa/lbHble yueOHbIe eHCTBUSI, Pery/IsSTUBHbIe YHUBEepCaIbHbIe yueOHbIe JeHCTBYS.

Ilo3HaBaTe/1bHBIE YHHUBEDCA/IbHbIE y‘-IEGHbIe I[EﬁCTBHH

ba3oBble loruyecKue JeMCTBUSA:

e BBLISBJISITH M XapaKTepH30BaTh Cyl[eCTBeHHbIe TIPU3HAKU 00HEKTOB (sSIB/IEHU);

e yCTaHAB/IMBAaTh CYI[eCTBEHHBINA MPU3HAK KiacCU(UKALMU, OCHOBaHUS /i1 0000I1eHus
Y CPaBHEHUSsI;

® BbISIB/ISATh 3aKOHOMEPHOCTH U MPOTUBOPEUUsI B pacCMaTpUBaeMbIX (paKTaX, JaHHBIX U
HaOTI0/IeHUSIX, OTHOCSIUXCS K (PU3UUECKUM SIBIEHUSIM;

® BbISIB/JSATh NPUUMHHO-C/IECTBEHHbIE CBSI3U TPU U3yYeHUU (U3NUeCKUX SIBJIEHUM U
MpOLIeCCOB, JefiaThb BBIBOAbI C MCIOJb30BaHHWEM [JeAYKTUBHbIX W WHAYKTHUBHBIX
YMO3aK/IFOUeHUH, BbIIBUTaTh TUIIOTe3bl O B3aUMOCBSI35IX (PM3NUECKHX BeJTMUKH;

® CaMOCTOSITEJILHO BbIOMpaTh Criocod pelieHuss yueOHOM  (U3WYECKOW 3ajauu
(cpaBHeHHEe HECKOJBKUX BApHUAHTOB pellleHWs, BbIOOp HaubOosee TMOAXOZSILETO C
yUETOM CaMOCTOSITE/IbHO BbI/|e/IeHHBIX KPUTEPHUEB).

Ba3oBbie nccieoBaTe/IbCKHe JeHCTBUA:

®  LCMO/b30BaTh BOIMPOCHI KaK UCC/Ie0BaTe/TbCKUI MIHCTPYMEHT I03HaHMUS;

e TIPOBOJUTH TI0 CaMOCTOSITeIbHO COCTaBJI€HHOMY IUIaHy OIIBIT, HEeC/IOXKHBIN
(br3nUeCKUii SKCIIePUMEHT, HeOOIbIIIOe UCCeloBaHre (HU3UUECKOTO SIBIEHHS;

e OlleHMBaTh Ha MPUMEHUMOCTb W [JOCTOBEPHOCTh MH(OPMALMIO, TIOJYYeHHYI0 B XO0je
MCCJIeIOBaHUS WU SKCTIepUMEHTa;

e camocTosITe/IbHO  (hopMynMpoBaTh 000OIIEeHWST U BBIBOABI [0  pe3yjbTaTaM
TIPOBeIEHHOTO HAOJTFOZIEHNS, OTTbITa, MCC/IeIOBAHMS;

e TIPOTHO3MPOBAaTh BO3MOXKHOE Jla/ibHeliliee pa3BuTHe (HHU3MUYeCKUX TPOLECCOB, a TaKKe
BBI/IBUTATh TIPEATIONI0KEHUS 00 UX Pa3BUTUU B HOBBIX YC/IOBHUSIX M KOHTEKCTaX.

Pabora c uadopmanuei:

® TIPUMEHSITh pa3/IMuHble METO/bl, NHCTPYMEHTBbI W 3ampochl TIPU TIOMCKe W OTOOpe
WH(OpMAaIMK UK JaHHBIX C YUETOM TpeJI0yKeHHOW yueOHOM (hr3nuecKol 3a/1auu;

® aHaIM3MpOBaTh, CUCTEMAaTHU3UPOBaThb U WHTEPIIPETUPOBaTh WH(OPMALIUIO pa3TUUHbIX
BU/IOB U (DOPM Tpe/iCTaB/eHus;

® CaMOCTOSITeJIbHO BbIOMpaTh OMTUMaNbHYIO (opMy TMpencTaBieHUss WH(OpMaLUU U
W/UTIOCTPUPOBATh pelllaeMble 3a/laull HeCJI0XKHbIMA CXeMaMH, JuarpaMmMmamu, WHOU
rpacdvKoi ¥ UX KOMOMHALIUSIMU.

KoMMyHHKaTHBHBIE yHUBepPCa/IbHbIe yueOHbIe /[eHCTBHA:

e B xoze o0OcyxaeHusi yuyeOHOro MaTepuasa, pe3yabTaToB JabopaTOpHBIX paboT u
TIPOEKTOB 3a/laBaTh BOIIPOCHI T0 CYII[eCTBY 00CYy’KZaeMOi TeMbl U BbICKa3biBaTh U7EH,
Halle/IeHHbIe Ha PellieHure 3a/1auy U MoA/epKaHue 0/1aroykenaTe/lbHOCTH O0IIeH s

® (COTOCTaBISITh CBOM CYXJEHHsT C CYXJeHUsSMUA [JpPYruxX Yy4YyaCTHHUKOB /IMaora,
oOHapy>KuBaTh pa3uuKe U CXO/CTBO MO3ULIUN;

® BbIpa)kKaTb CBOIO TOUKY 3PEHHs B YCTHBIX U MTUCbMEHHbIX TeKCTaXx;



MyOJIMUHO ~ TIPeAICTAaB/ISITH  Pe3y/bTaThl  BBINOJHEHHOTO  (M3WUECKOTO  OTbITA
(9KCrieprMeHTa, UCC/1e/J0BaHus, [IPOEKTa);

MOHUMATh M WCIO/b30BaTh TMPEeMMYIeCcTBa KOMAaHAHOM W WHAWBUAYaTbHOU paboThI
TIpY pellieHnY KOHKPeTHON (u3nyecKoi mpobiemsr;

NIpYHUMAaTh Ljeld COBMECTHOM [leTe/IbHOCTH, OpraHU30BbIBaTh [€MCTBUS IO eé
JOCTYKEHUIO: pacrpeiesiiTh pPoJiM, 00CyXJaTh MpoLiecchl U pe3y/ibTaTbl COBMECTHOU
paboThl, 060011jaTh MHEHHS] HECKOTbKUX JTFO/IeH;

BBITIOJIHATE CBOK YacTb paboThbl, A0OCTWras KaueCTBEHHOIO pe3ysbTaTa IO CBOEMY
HarpaB/IeHUIO U KOOPAVHUPYS CBOU JIeHCTBUS C APYTMMU WieHaMU KOMaH/bI;
OLIEHMBAaTh KauecTBO CBOEr0 BK/JaZla B OOWMM MPOAYKT TIO KPUTEPUSIM,
CaMOCTOsITe/IbHO C()OPMY/IMPOBAHHBIM yUaCTHHKaMU B3aUMO/IeiCTBUSI.

PerynsiTuBHbIE YHHBEPCaIbHbIE YUeOHbIe JeHCTBUSA

Camoopranu3anus:

BBISIBJIATD TIPO0JIEMBI B )KU3HEHHBIX U YUeOHBIX CUTYALUsX, TPEOYIOIUX /s pelleHus
(bu3rMuecKrx 3HaHUM;

OpHEHTUPOBATLCS B Pa3/IMUHBIX TMOAXOAAX TPUHATHS pelleHud (MHAUBUAYaATbHOE,
TIPUHSITUE pellieHysl B TPyIIIe, IPUHSATHE PelleHui TPYIIon);

CaMOCTOSITe/IbHO COCTaB/ISITh aATOPUTM pellieHus] (U3UUecKOW 3a/auM WK IlaHa
WCC/Ie/JOBaHUSI C YUETOM WMEIOIIUXCS PeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh Tpe/ijlaraeMble BADHAHTHI PelleH I

JeniaTh BBIOOpP ¥ OpaTh OTBETCTBEHHOCTD 3a PeIlleHue.

CaMOKOHTPO/1b, SMOI[UOHA/TbHbIH HHTE/I/IEeKT:

JlaBaTh a/IeKBaTHYIO OLIeHKY CUTyallMy U MpejJiaraTh IjlaH eé u3MeHeHus;

OOBSICHATD TIPUYMHBI [JOCTHKeHUs1 (HeJOCTW)KEeHHUs]) pe3y/bTaTOB JesTelbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTb KODPEKTHBBI B [1eITe/IbHOCTh (B TOM YMCJIe B XOJ, BBINOIHEHUS (PH3UUeCKOro
WCC/IeIOBaHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHUBILHXCS
CUTYalLUi, YCTAHOB/IEHHBIX OIMMOOK, BO3HUKIINX TPYIHOCTEH;

OLleHMBaThb COOTBETCTBYE pe3y/bTaTa Lie/d U yCJIOBUSIM;

CTaBUTH Ce0s1 HA MeCTO APYroro uejoBeKa B XO/ie Cropa WK JUCKYCCUU Ha HAyUHYIO
TeMy, TOHUMaTb MOTUBbI, HAMEePEeHUs1 U JIOTUKY APYroro;

NpY3HaBaTh CBOE TMpaBO Ha OMMOKY TMpU pellleHWHd GU3MUECKUX 3a/jau WId B
YTBEPXKAEHUSIX Ha Hay4YHble TeMbI U TaKOe >Ke IpaBo JpYyroro.

INPEAMETHBIE PE3YJ/IbTATDBI

K koHIily oOyueHHss B 7 KJjacce TpeJMeTHble pe3y/bTaThl Ha 0a30BOM YpPOBHE [I0JDKHBI
oTpakaTh CHOPMUPOBAHHOCTh Y 00 YUaIOIINXCST YMEHUM:

WCTIOMb30BaTh TIOHSATHS: (U3MUecKWe U XUMHUUecKue siBjieHus, HabsoJeHue,
5KCIIePUMEHT, MOJle/lb, TUIOTe3a, eJUHULIbl (PU3UUeCKUX BeIUUMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHHSI BelljecTBa (TBEpPZOe, XKHUJKOe, Ta3000pa3HOe), MexaHUUecKoe
[BIDKeHWe  (paBHOMepHOe, HepaBHOMEDHOe,  TIPSIMOJIMHENHOe),  TpaeKTOpHUs,
paBHOJeMCTByIOLasi cunia, Aedopmaiusi (yrpyrasi, IjacTUueckas), HEBeCOMOCTb,
coo01jaroryecst Cocy/bl;

pasnuyarh siBjeHus (guddysus, TerioBoe JBM)KeHHe YaCTHL] BellleCTBa, paBHOMepPHOe
JIBIDKeHUe, HepaBHOMEpHOe [BIKeHWe, WHepLMsi, B3auMO/eliCTBHe TeJl, paBHOBecHe
TBEpAbIX Tel C 3aKperyiEHHOW OChbI0 BpallleHWs, Tepefada /aBjieHus TBEPAbIMU
TeslaMH, )KUJKOCTSIMU U ra3amy, aTMocepHoe [jaBjeHue, IJlaBaHye TeJl, IpeBpallieHus



MeXaHWYeCKOM SHepryu) Mo OMUCAaHUI0 UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JAaHHOe (GU3UUEeCKOe SIBJIeHUE;

pacrio3HaBath MposiB/ieHWe U3yUYeHHBIX (Pr3UUecKUX sBJIEHUN B OKpYy’KarollleM Mupe, B
TOM uucre (pU3Myeckue SBlIeHHs B TPUPOZE: MPUMEPHI [ABWKEHHUS C pa3IdYHbIMU
CKOPOCTSIMM B >XMBOW M HEXVBOM IpPUPOJeE, AelCTBUe CWIbl TPEHUs B IIPUPOJe U
TeXHUKe, B/IWsHUE aTMOC(epHOro AaB/ieHWs Ha >XUBOW OpraHu3M, IlaBaHUe pbIO,
pbluary B Tejie 4YejiOBeKa, TIPH 3TOM TePeBOUTh MPAKTUYeCKYH 3a7lauy B yueOHYIO,
BbIZIEJIATH CYIleCTBeHHbIe CBOMCTBA (TTPU3HAKK) (PU3NUeCKUX SIBJIEHUH;

OIMChIBAaTh U3yUYeHHble CBOMCTBA Tea U (pr3nuecKue sIBJIeHHUs], UCIO/b3ys (r3nUyecKue
BeJIMYMHBI (Macca, 0O0BEM, TJIOTHOCTH BeIeCTBA, BPeMsl, MyTb, CKOPOCTb, CPeIHSS
CKOPOCTb, CH/Ia YIMPYrOCTH, CWja TSDKeCTH, BeC Teja, Cula TPEeHUs, [aB/ieHue
(TBEpHOro Tesa, >KUAKOCTH, Tas3a), BHITAJKHUBAIOIIAs CUJIa, MeXaHWueckas paborTa,
MOIIIHOCTb, I1/IeYO CWIbl, MOMEHT CHUJ/bl, KO3(DQUIMEHT TI0Je3HOTO JeNCTBUs
MeXaHU3MOB, KWHeTUuUecKasi U TMOTeHLua/lbHasi SHeprusi), Mpy OINUCAHWW TPaBUIbHO
TPAaKTOBaTh (PU3NUUECKUI CMBIC/T UCIIO/Ib3YeMbIX BeJIMUMH, X 0003HAUeHUs U eUHHULIbI
¢u3nyecKUx BeJIMYMH, HAXOJUTh (OPMYJibl, CBs3bIBalOIIME JAHHYIO (U3NUECKYIO
BeJIMUMHY C [PYIrMMM BeJIWYMHAMM, CTPOWUTh TpadMKU H3y4YeHHbIX 3aBUCUMOCTEN
(r3ryeCcKUx BeJMUKH;

XapakTepu30BaTb CBOMCTBa Tes, (pU3Myeckue SIBEHUS M TIPOLECChl, HCI0Jb3Ys
TpaBuU/Ia C/IOXKeHWs1 CU (BOJIb OAHOM MpsiMOi), 3akoH ['yka, 3akoH Ilackansi, 3akoH
ApxuMeza, TpaBUIO paBHOBecHsi pbruara (0si0Ka), «30/I0TOe TIPAaBUJIO» MEeXaHWKH,
3aKOH COXpaHeHHsI MeXaHWYeCcKOW SHepruu, TIpU 3TOM [aBaTb CJIOBECHYIO
(hopMyMPOBKY 3aKOHA Y 3alTUChIBaTh €0 MaTeMaTUUeCKoe BbIpa)KeHue;

00BSICHATL (U3MUeCKre sIBJIeHUs], TIPOLeCChl W CBOWCTBA TeJ, B TOM 4YHCIe U B
KOHTEKCTe CUTyal[uii MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbISB/SATb MPUUKMHHO-
CJ/Ie/ICTBEHHbBIE CBSI3U, CTPOUTH 00bsICHeHHe U3 1—2 JIOTMUeCKUX ILaroB C OMopoi Ha 1—
2 UW3y4yeHHbIX CBOMCTBAa (U3UUECKUX SIBJeHWM, (U3NUECKHMX 3aKOHa WU
3aKOHOMEPHOCTY;

pelllaTb pacuéTHble 3afaud B 1-2 [elCTBUS, WCIONb3Yysd 3aKOHbI U (OPMYIIbI,
CBsi3biBarOlMe (u3MuUecKre BeJMUMHBL: HAa OCHOBe aHalu3a YC/IOBUS 3a/lauu
3anychiBaTh KpaTKOe YC/IOBHE, MOJCTaB/ATh (U3NUYeCKHe BeJIWYMHbI B (POPMY/Ibl U
MPOBO/IUTh PAacuéThl, HaXOAWUTh CIPaBOYHbBIE [aHHBIE, HEOOXOAUMBIEe /il pelleHus
3a/ja4, OLIeHWBATh PeaIMCTUYHOCTh MOIyYeHHON (PM3UUYeCcKOU BeJIMYUHBI;
pacrio3HaBaTb TPOO/IeMbl, KOTOpPble MOXXHO DEIIWTb TPH TIOMOINU (DHU3UUECKUX
METO/I0OB, B OMNMCAHUU WCCJIe[OBaHUsI BbIJENAThL TpPOBepseMoe TIpeJIo/ioKeH e
(runote3y), pa3nMuaTb M HHTEPIPETUPOBAaTh IIOJyUeHHBbI pe3y/ibTaT, HaXOJAWUThb
OLIMOKH B XOZIe OIIbITa, /leflaTh BBIBO/IBI 110 €T0 Pe3y/ibTaTaM;

TIPOBO/IUTH OMbITHI TI0 HabO/IOZIeHHI0 (PH3UUeCKUX SIBJIeHWH WK (U3NYeCKUX CBOMCTB
Tesl:  (DOPMY/NMpPOBATh TIPOBEpsieMble TPE/TIONOKeHHs], COOMpaTh YCTaHOBKY U3
TIpe/I/IO>KeHHOT0 000pPYy/10BaHKS, 3aMChIBATh XOZ, OMbITa U (POPMY/TMPOBATh BHIBOARI;
BBITIOJ/IHAT TIPSIMble M3MepeHHsl PacCTOSIHUS, BpeMeHH, Macchl Tesla, 00béMa, CUbl U
TeMriepaTypbl C UCIOJb30BaHUEM aHA/IOTOBBIX M I[UGMPOBBIX MPUOOPOB, 3arMChIBATH
TI0Ka3aHus TpUOOPOB C YUETOM 3aZlaHHOM abCOMIOTHOM TIOrPeITHOCTHA N3MepeHHH;
TPOBOAUTh UCC/e/l0BaHNe 3aBUCMMOCTH OJHOM (DM3UUeCKOol BeJIMUMHBI OT APYroul C
WCI0JIb30BaHKEM TPSIMBIX U3MepeHHH (3aBUCUMOCTH MYTU PaBHOMEPHO [IBUKYIL[eT0Cs
Tesla OT BPEMEHU [IBI)KEHMS TeJsla, CUJIbl TPeHUsl CKOJIb)KEeHUSI OT Beca Tejia, KauecTBa
00paboTKM TOBEPXHOCTe Tel YW He3aBUCUMOCTH CWU/Ibl TPEeHHs OT TUIOL[a/v
COTIPUKOCHOBEHHUS Tes, CUIbl YIPYTrOCTU OT YJIWUHEHWS MPY)KUHbI, BbITAJIKUBAIOLLE
cwibl 0T 00BbEMa TIOTPY)KEHHOM YacTU Tejla U OT TUIOTHOCTH JKUAKOCTH, eé
HEe3aBUCUMOCTUA OT TUIOTHOCTW Teja, OT TyOWHBI, Ha KOTOPYIO TOTPY)KEHO TeJo,



yC/IOBUH TIJIaBaHUS TeJI, YCIOBHUM pPaBHOBeCHsl pbluara U OJIOKOB), ydaCTBOBaTh B
TJIaHUPOBaHUM  y4eOHOTO MCCAe/JOBaHUsl, COOMpaTb YCTAaHOBKY U  BBIMOJIHATh
v3MepeHusi, cyieflysl TIpe/i/IoKeHHOMY TIaHy, (PUKCUpOBaTh pe3y/bTaThl MOTyYeHHOU
3aBUCUMOCTH (M3MUYeCKUX BeIMUMH B BUJE TIPeIJIO’KeHHBIX Tabmui u rpadukos,
JleniaTh BBIBO/IBI TIO pe3y/ibTaTaM MCCeI0BaHMUS;

MIPOBOJIUTh KOCBEHHble H3MepeHUsi (PU3NYeCKUX BeJWUYMH (TVIOTHOCTh BeLeCTBa
JKAJKOCTA W TBEpPAOrO Tejla, CWla TPeHUs CKOJbXEeHWs, [aBjieHWe BO37yXa,
BbITA/IKMBAOIIas CWUIa, JeWCTBYIOLasi Ha TMOTPY)KEHHOe B JKUAKOCTb TeJlo,
K03(hdULIMeHT T0/ie3HOr0 [elCTBUSl MPOCThIX MeXaHW3MOB), Cefys TIpejIoXKeHHOU
WHCTPYKLIMU: TIPY BBIMIOJTHEHUM U3MepeHU coOupaTh 3KCTIepUMeHTabHYH YCTaHOBKY
Y BBIYMCJISTh 3HaUEHUEe UCKOMOM Be/TMUUHBI;

cobmofaTh TMpaBWa TEeXHWUKKM 0e30macHOCTH TMpu  pabote ¢ j1abopaTOpHBIM
obopymoBaHuem;

yKa3blBaTh TIPUHIUIBI JE€WCTBUS TIPUOOPOB W TEXHUUECKHUX YCTPOWCTB: BeCHI,
TEePMOMETp, JMHAMOMETP, COOOIIArOIIecs: COCYy/ibl, OAPOMETP, phIuar, MOBM>KHBIN 1
HeTIOJBM)KHBIN 0J10K, HAaK/TOHHASI TI/IOCKOCTH;

XapaKTepu30BaTh TIPUHLIMIIBI [IeHCTBUSI HW3YyUEeHHbIX TIPUOOPOB U TeXHUUECKUX
YCTPOWCTB C OIMOPOM Ha MX ONUCaHUsI (B TOM UHUC/e: MOAIIMUIHUKHA, YCTPOUCTBO
BO/IOTIPOBO/A, TH/PAaBIWYeCKUil Tpecc, MaHOMeTp, BbICOTOMep, MOPIIHEBOM Hacoc,
apeoMeTp), UCMO/b3ysl 3HAHUS O CBOMCTBAX (PM3UUECKUX SIBJIEHUM W HEoOXOJUMbIe
(r3nuecKre 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJWUTL TIpUMephbl (HaxoAWThb UWHGOpPMAI[MI0O O TIpUMepax) IMPaKTUYeCKOoro
WCTIO/Ib30BaHUST (U3UUECKUX 3HAHWM B TIOBCEJHEBHOM >KU3HM [y 0OecrieueHust
6e3omacHOCTM TIpU OOpaileHud C MpuUboOpaMU U TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHHsI 3/I0POBbSI W COO/IIOIEHUST HOPM 5SKOJIOTUYECKOTO TIOBEIEHUs] B
OKpY>Katolllel cpefie;

OCYI[eCTB/IATh OTOOP WCTOUHUKOB WH(popMaiu B KHTepHeTe B COOTBETCTBUU C
3a/laHHbIM MMOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLLIUXCSl 3HAaHWM U MYyTEéM CpaBHEHUsI
Pa3/IMUHBbIX UCTOUHMKOB BbIJ|e/ISITh MH(GOPMALMIO, KOTOpast SIB/sSIeTCs IPOTUBOPEUYUBOM
WA MOYKET ObITh HEeJJOCTOBEPHOM;

WCTIO/Ih30BaTh TIPY BBITIOJTHEHWH yueOHBIX 3aflaHUi HayuHO-TIOMYJ/ISIPHYIO JTUTEPATyPy
(r3nuecKoro cojiep)kaHusi, CIpaBOYHble MaTepuasbl, pecypcbl ceTd VHTepHeT,
B/a/IeTh TIPUEMAMU KOHCIIEKTHPOBAHUs TeKCTa, mpeobpa3oBaHusi WHGOpPMAIUU U3
O/IHOW 3HAaKOBOM CUCTEMBI B [IPYTYIO0;

Co03/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHbIE U YCTHBIE COOOIIeHHsI Ha OCHOBe 2-3
VMCTOYHUKOB MH(OPMaLUK (PU3NUeckoro CcoJepkaHus, B TOM 4HcC/ie MyOMuHO fienaThb
KpaTKHe COOOIIeHuUs1 O pe3y/ibTaTaX MPOEKTOB WK yueOHbIX MCC/IeZ0BaHUM, IIPH 3TOM
rpaMOTHO HCII0/Ib30BaTh HW3YyYeHHbIM TIOHATUMHBIM ammapar Kypca (U3MKU,
COTIPOBOXKATh BHICTYII/IEHME TIPe3eHTalel;

TIPYU BBITIOJTHEHUM Y4eOHBIX MMPOEKTOB W UCC/Ie[0BaHUM pacripefiesisiTh 00s3aHHOCTH B
rpymre B COOTBETCTBUM C MOCTAB/IEHHBIMU 3a/lauaMu, C/IeIUTh 3a BBITIOJIHEHHEM TIlaHa
JNEeNCTBUM, aJeKBaTHO OI|eHWBaTh COOCTBEHHBIA BK/IaZ, B [€STENbHOCTh TPYIIIIbI,
BBICTParBaTh KOMMYHUKAaTUBHOE B3aUMO/eMCTBUe, yUNThIBasi MHEHHE OKDPY>KAIOILIKX.

K xoHuy obyueHuss B 8 Kjacce ripefMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE [I0JIKHbI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y 00 YUAIOIIMXCST YMEHHI:

VICTI0JIb30BaTh TOHATHSI: Macca U pa3Mepbl MOJIEKYJI, TElJIOBOe JBW)XEHHe aTOMOB U
MOJIEKY/I, arperaTHble COCTOSIHHSI Bell[eCTBa, KPUCTa//IMUeCKhe W aMOp(QHble Tesa,
HaCbIIIeHHbIM Y HeHAChILL|eHHBbIN Tap, BJaKHOCTb BO3/lyXa, TeMIlepaTypa, BHYTPeHHss
SHeprusi, Terj0BOM ABUraresb, 37ieMeHTapHbIM 3/IeKTPUUECKUM 3apsiji, 31eKTpuyecKoe



rioJsie, TIPOBOJHUKWA U [AWU3JIEKTPUKH, TIOCTOSIHHBIA 3/1€KTPUUECKHUN TOK, MarHUTHOe
ToJie;

pa3nuyath sBeHUs (TeIyIOBOe pacllUpeHWe W COKaTue, Tersiorepeayda, TeIioBOe
paBHOBeCcHe, CMauvMBaHWe, KalWUIsIipDHble SIBIE€HWs, WCMapeHue, KOHZeHCcalus,
TJ1aBJieHue, KpUcTta/im3auus  (OTBepZeBaHue), KUTIeHUe, Terionepejaya
(TeruIompoBOIHOCTh, KOHBEKLIMS, W3/TydeHHe), 37eKTpu3alys Tes, B3auMOZeucTBHe
3apsA/iOB, [JEWCTBUSI 3/IEKTPUUECKOrO0 TOKAa, KOPOTKOe 3aMblKaHWe, B3ahMOJENCTBHE
MarHuTOB, JelCTBHe MarHUTHOIO MOJi Ha MPOBOJAHUK C TOKOM, 371€KTPOMarHUTHas
WHAYKLUS) TI0 OMNMCAHUI0 WX XapaKTepHbIX CBOWCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPUPYIOIINX JAaHHOe (U3UUYEeCKOe SIB/IEHUE;

pacrio3HaBaTh MPOsiB/IeHWe U3yUeHHBIX (PU3NUeCKUX SIBJIEHUN B OKpY)KaroIlleM Mupe, B
TOM uuncie ¢Gu3nueckre siBieHUSI B TIPUpOJe: TIOBEPXHOCTHOE HaTshKeHue W
KalWUIpHble SIBJIeHWs B TpPUPOJe, KPUCTa/ulbl B mpupoje, usnydeHwe CosHLa,
3aMep3aHye BOZIOEMOB, MOPCKHMe Opu3bl, 00pa3oBaHUWe pOCHI, TyMaHa, WHes, CHeETa,
3/IeKTpUYecKue siBjieHusi B aTtMmocdepe, 5/IeKTPUYECTBO JKUBBIX OPraHHM3MOB,
MarHUTHOe Tojie 3eM/d, Jpeid TOJCOB, pPOJib MarHUTHOTO TOJS [JISi >KU3HM Ha
3emsie, TIOJISIPHOE CUsIHUE, TIPHU 3TOM TIepeBOUTh MPAaKTUUeCKYH0 3aZiauy B yuebHYO,
BBIZIEJISIT CYIIleCTBeHHbIe CBOMCTBA (TTpU3HaKK) GU3NUECKUX sIB/IEHUM;

OMUCHIBaTh U3yUYeHHbIe CBOMCTBA Tell U (U3nUUecKue sB/IeHUs], UCTOb3ysl hu3nuecKre
BeJIMUMHbI (TeMriepaTtypa, BHYTDEHHsIS SHeprus, KOJMYeCTBO TeIUIOThl, YZe/bHasi
TeIJIOEMKOCTb ~ BeLeCTBa, yZAe/lbHasi TeluioTa T[UIaB/IeHUs, Yyje/bHas TervioTa
rnapooOpa3oBaHus, yAeabHasl TeIyioTa CrOpaHUs TOIUIMBA, KO3(MGUIMEHT I0J/Ie3HOr0
JIeViCTBUS TeIJIOBOM MalllMHbl, OTHOCUTE/IbHAsi BJIaKHOCTb BO3/yXa, 3JIeKTPUYeCKUi
3apsifi, CWaa TOKAa, 93JIeKTPUYEeCKOe HarpsbkeHHe, COTpOTHBJIEHUe TPOBO/JHUKA,
yZlellbHOe COTIPOTHBJIEHHE BEIeCTBa, paboTa ¥ MOIIHOCTDb 3/IEKTPUUYECKOTO TOKA), TIpU
OMMCAHWM TPaBW/IbHO TPAKTOBaTh (U3UUECKU CMBIC/T HCIO0J/Ib3yeMbIX BeJMYMH,
0003HauUeHHS ¥ eJUHUIIBI U3UUECKUX BETUYHMH, HaXOAUTh (HOPMYJIbI, CBSI3bIBAIOIIILE
JaHHYI0 (U3MYeCKyl0 BeJWYMHY C JPYTMMH BeJWYMHAMH, CTPOUThH TrpaduKu
M3yUeHHBIX 3aBUCUMOCTeN (pU3nueckuxX BeJTMUUH;

XapaKkTepu30BaTb CBOMCTBA Tes, (pU3nMyeckue SIBEHUS M TIPOLECChl, HCI0JIb3Ys
OCHOBHbIE TIOJIOXKEHUSI MOJIeKY/ISIPHO-KUHeTUUeCKOM Teopuud CTPOEHUsl BellecTBa,
TIPUHLMIT CYTepIio3uluM 1moJiel (Ha KaueCTBEHHOM YDOBHe), 3aKOH COXpaHeHUsl
3apsza, 3akoH OMma [/ yyacTKa Lenu, 3akoH [Dxoyis—J/leHnja, 3aKOH COXpaHeHus
SHepruu, MpU 3TOM [laBaTh CJIOBECHYIO (POPMY/MPOBKY 3aKOHAa M 3alMChbIBaTb €ro
MaTemMaThuecKoe BbIpaXKeHUe;

00BSACHATL (hU3UUECKHe TPOLeCCHl M CBOWCTBA TeJ, B TOM UMC/Ie M B KOHTEKCTe
CUTYyalui MPaKTUKOOPHUEHTUPOBAHHOT O xapakrepa: BBISIB/ISITh
TIPUUUHHOC/IEICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHeHWe U3 1—2 JIOTUYeCKUX IIaroB C
0mopoii Ha 1—2 W3yueHHBbIX CBOMCTBA (PU3NUECKUX SIBJIEHUH, (DU3MUeCKUX 3aKOHOB UJ/IU
3aKOHOMEpHOCTeW;

pellaTh pacuyéTHble 3a7auud B 2—3 [eHCTBUS, MCIO0Jb3ysd 3aKOHbI U (DOPMYJIbI,
CBs3bIBatoll[ie (pU3MUeCKue Be/JIMUMHBI: Ha OCHOBe aHa/lM3a YC/IOBUS 3afiaud
3aMuchiBaTh KpaTKOe YC/IOBHeE, BbISIB/ISITh HEJOCTATOK [JaHHBIX [JIsi PelleHus 3ajjaui,
BbIOMpaTh 3aKOHBI ¥ (hOPMYJIbI, HEOOXOAUMBIE /IJisi €€ pellleHus], TPOBOAUTL PaCUEThl U
CpaBHUBATH MOYYeHHOe 3HaueHue (hr3UuecKoi BeJIMUMHbI C U3BECTHLIMU JaHHBIMU;
pacrio3HaBaTh TIpOO/ieMbl, KOTOpPble MOJKHO PeILIUTh TpPH TOMOIHA (PU3NUECKUX
MEeTO/IOB,  MCMOJIb3ysd  OMNUCaHWe  HWCCAe[loBaHUs,  BbIIEJIATH  TIPOBepsieMoe
Tpe/irosioXKeHe, OLIeHUBAaTh TPaBUIBHOCTL TIOpsiiKa TIPOBeJleHUsl MCC/ie[JOBaHUS,
Jle/1aTh BLIBO/IBI;



TIPOBOZUTE OIIBITHI TI0 HAO/IOAEHUI0 (PH3NUeCKUX SBIEHUM WM (U3NUECKUX CBOMCTB
Tesl (Kanmu/uisipHble sIB/IeHUs], 3aBUCUMOCTb [laBJeHHsI BO3/lyXxa OT ero o0béMma,
TeMITepaTypbl, CKOPOCTH TIPOLiecca OCThIBAHUS M HarpeBaHUs MPY U3yYeHUH OT L[BeTa
v3jiydatomiet (Torsoiljaroiieii) TMOBEPXHOCTH, CKOPOCTb MCIapeHusi BOJbl OT
TeMITepaTypbl JKAAKOCTU W TIUJIOMaZAW e€ TIOBePXHOCTH, JJIeKTpU3alUs Tel W
B3aMMO/I€NCTBYE 3TIeKTPUUECKUX 3aps0OB, B3aUMOZENCTBHE TOCTOSIHHBIX MarHUTOB,
BH3ya/IM3aLysi MarHUTHBIX T10JIed TTOCTOSIHHBIX MarHUTOB, [1€MCTBUSI MarHUTHOTO TIOJIS
Ha TPOBOJHHK C TOKOM, CBOWCTBA 3/IeKTPOMAarHWTa, CBOWCTBA 3/1€KTPOJBUraTesIs
MOCTOSIHHOTO TOKa): () OpMY/MpOBaTh IpOBepsieMble TIPeTIONIOKeHHs], COoOMpaTh
yCTAHOBKY W3 TIPeJJIO)KeHHOT0 000py/lOBaHWs, OIUCHIBaTH XOJ OIbITa U
(hopMy/TMpOBAaTh BHIBOJB;

BBITOJIHATE TPSIMble U3MepeHHUsl TeMIlepaTyphbl, OTHOCUTE/LHOW BIaXKHOCTU BO3ZYXa,
CWIbI TOKA, HAMpsDKEHUS C MCIO/b30BaHWEM aHa/IOTOBBIX TPUOOPOB U [JaTUMKOB
¢u3NUeCKNX BeMYMH, CPaBHMBATh pe3y/bTaTbl W3MepeHWd C Y4ETOM 3aJaHHOU
abCOMIOTHOM TTOTPEIHOCTH;

MIPOBOJUTE MCC/IeJOBaHUE 3aBUCUMOCTH OJHOM (DM3MUeCKOW BeIMUMHBI OT JPYrou C
WCTI0/Ib30BaHKEM TPSIMBIX W3MepeHuH (3aBUCHMOCTb COTIPOTHBJIEHUSI TTPOBOAHUKA OT
ero JI/IMHBI, TIJIOIIAIU TIOTIePeYHOTO CeueHUs U y/leJbHOTO COTIPOTHB/IEHUS BellecTBa
MTPOBOJHYKA, CUJIbI TOKA, UAYILEro uepe3 TPOBO/IHUK, OT HalPsDKEeHUs Ha TIPOBO/IHUKE,
WCC/IefloBaHUe T10C/Ie/IOBaTe/IbHOTO W Tlapajjie/IbHOTO COeJUHEeHHH TIPOBOJHUKOB):
TJIaHUPOBATh MCC/IeJ0BaHWe, COOMpaTh YCTAaHOBKY W BBITIOJHATH W3MEPEHUs, Cenys
Tpe//IOKeHHOMY TI/IaHy, (DMKCUPOBAaTh pe3y/IbTaThl MOJyueHHON 3aBUCUMOCTU B BHUlE
Tabum1] ¥ TpadUKOB, [ies1aTh BEIBOBI 10 pe3y/IbTaTaM MCC/Ie0BaHuS;

MPOBO/IUTh KOCBEHHbIE U3MepeHUs (DM3MUYeCKUX BeSUUMH (yenbHas TeryioéMKOCThb
BeIIleCTBa, COMPOTUB/IEHUE TPOBO/IHMKA, pab0Ta U MOIHOCTb 3/IEKTPUUECKOTO TOKA):
MJIaHUPOBaTh M3MepeHus, CoOupaTh SKCIIePUMEHTAbHYI0 YCTAHOBKY, Clenys
TIpe//I0>KeHHOW MHCTPYKLIMH, U BBIUMC/ISTH 3HaUeHNe BeJIMUNHbI;

cobsroiaTh TpaBW/Ia TeXHUKW Oe3omacHOCTM Tipu  pabore ¢ ylabopaTOpHBIM
obopyoBaHuEM;

XapaKTepr30BaTh TIPUHIUMBI AeHCTBUS W3YYE€HHBIX TPUOOPOB W TEXHUUECKUX
YCTPOWCTB C OTMOpOM Ha WX OMHUCAHUS (B TOM UHCJ/Ie: CUCTeMa OTOIIEHWs JOMOB,
TUTPDOMETp, TapoBas TypOWHA, amriepMerp, BOJBTMETD, CUETUYMK 3JIEKTPUUYECKOU
SHEepPruH, 3/IeKTPOOCBETUTE/IbHbIe TIPUOODPHI, HarpeBaTe/bHbIE  3JIEKTPOITPUOOPHI
(ipuMepsl), 37eKTpUYeCcKHe TIpeJOXPaHUTeNH, 37eKTPOMArHUT, 3JIeKTPO/IBUTATE/h
MOCTOSITHHOTO TOKA), WCIIO/Ib3ysl 3HAaHUSI O CBOWCTBAX (M3WUECKUX SIBJIEHUH U
HeoOxoauMbIe pu3nUYecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TIPOCTble TeXHHUECKHWEe YCTPOMCTBA W W3MepUTe/IbHble MPUOOpHI TI0
CcXeMaM M CXeMaTUUHBbIM PUCYHKaM (JKUIKOCTHBIM TepMOMETpP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JIBUTaTe/lb BHYTPEHHEro CropaHusi, 37eKTPOCKOIl, PeoCcTar), COCTaB/IsTh
CXeMbI 3JIEKTPUUYECKHUX Iefell C TOoC/ie[oBaTe/IbHbBIM U Tapajule/lbHbIM COeJUHeHeM
3/IEMEHTOB, pa3/iMyasi yCJIOBHbIe 0003HAUEHHUSI 3/IEMEHTOB 3/IEKTPUUECKUX LieTIel;
MPUBOAUTL TIPUMeEphI  (HaxoAWTh WH(OPMAI[MI0 O TMpUMepax) TMPAKTUUECKOro
WCII0/Tb30BaHUS (DM3UUECKMX 3HAaHWM B TIOBCEJHEBHOW J>XU3HU [yl 00OecrieyeHust
Oe3omacHOCTM TIpY OOpaleHur C MpUOOpaMU W TEXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHWsI 3/I0POBbSI WM COOJIFOZIEHHSI HOPM  SKOJIOTUYECKOTO TIOBE[IEHWsT B
OKpY>Katollleli cpefie;

OCYI[eCTB/ISATh TIOUCK HWH(OpMaIuu (HU3NYeCKOTO cojJepkaHus B VHTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAaHWM W TIYTEM CpaBHEHUs [OTIOJHUTEbHBIX WCTOYHUKOB
BbIZIeNIATh WH(OPMALIMIO, KOTOpasi SIB/SEeTCS TMPOTUBOPEUMBON WM MOXKET ObITh
HeJJ0CTOBEPHOM;



WCTIO/Ib30BATh TIPY BBITIOJTHEHUH YueOHBIX 3a[jaHHi HayYHO-TIOMY/ISIPHYIO JINTEpPaTypy
(13MUYecKoro cofiep>KaHusi, CIpaBOYHble MaTepuasbl, pecypchl cetd VIHTepHer,
BMaJieTh TIPUEMaMM KOHCTMEKTHPOBAaHHSI TeKCTa, rpeoOpa3oBaHus HWH(OpMaLUU U3
O/IHOM 3HAKOBOM CUCTEMBI B [IPYTYIO;

Co37aBaTh COOCTBeHHblEe THMChbMEHHBbIE W KpaTKWe YCTHble Coo0IeHus, 00006mmas
VMH(OpMaLMI0 M3 HeCKOJbKUX HWCTOYHUKOB (DM3UUYECKOTrO COZiep>KaHHsl, B TOM UHCIIe
nyOJIMYHO  TIPeACTaB/IsATb  pe3y/abTaTbl  TMPOEKTHOM WM  MCC/e[j0BaTelbCKOM
JieATeIbHOCTH, TIPM 3TOM I'PaMOTHO HMCII0J/Ib30BaTh W3y4YeHHbBIN TIOHSTUMHBIN arimapat
Kypca (pM3UKH, COMPOBOXK/AATh BBICTYTIZIEHUe Mpe3eHTal[1el;

MpPY  BBITIONIHEHWH YueOHBIX TIPOEKTOB W HWCC/IeJOBAaHUM (U3NUECKUX ITPOLIeCCOB
pacrpeziesiith 0053aHHOCTH B TPYIIIIe B COOTBETCTBUU C ITOCTaB/IEHHBIMHU 3a/jauaMy,
CJIeIUTh 3a BBITIOJIHEHWEM TulaHa [IeMCTBUM M KOPPeKTHUPOBAaTb €ro, aJeKBaTHO
OLIeHMBaTh COOCTBEHHBI BK/IaZ, B  JeATeNbHOCTb  TPYIIbl, BBICTPAaUBAaTh
KOMMYHHUKaTUBHOE B3aUMO/IeHCTBHe, TIPOSIBJIsIsi TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoHIily oOyueHuss B 9 Kjiacce TpeMeTHble pe3y/bTaThl HA 0a30BOM YPOBHE [[OJDKHBI
oTpakaTh COOPMUPOBAHHOCTD Y 00 YUaIOIINXCST YMEHUM:

WCII0/Ib30BaTh T[IOHATHUS: CUCTeMa OTCYéTa, MaTepuarbHas TOYKa, TPaeKTOpUs,
OTHOCUTE/IbHOCTh MeXaHUUeCKoro JBWKeHus, fedopmaiys (ynpyrasi, miacTuyeckas),
TpeHue, LeHTPOCTPeMUTE/IbHOe YCKOpeHUe, HeBeCOMOCTb U IeperpysKd, LIeHTp
TSDKeCTH, abCOJIIOTHO TBEpJOe Teso, LeHTP TSDKeCTH TBEPAOro Tesa, paBHOBecHe,
MexaHW4yecKWe Koje0aHHWs W BOJHBL, 3BYK, MH(pPasByK U  yJIbTPa3BYK,
3/IeKTPOMarHUTHbIE BOJIHBI, LIIKaja 37€KTPOMAarHUTHBIX BOJIH, CBET, O/M30PYKOCTh U
JlATbHO30PKOCTh, CIIEKTPhl WCIYCKaHWs U TMoOrjomieHus, anbda, Oera- U ramma-
W3/lyueHus], U30TOIb, SiZlepHasl SHepreTrKa;

pasnvuath siBjeHUs (paBHOMepPHOe M HepaBHOMEpHOe IpSIMOJIMHENHOe [BI)KeHUe,
PaBHOYCKOPeHHOe TPsIMOJIMHeHOe JBIKeHre, CBOOOJHOe TajieHre Tes, pABHOMEepPHOe
[BIDKEHHe T10 OKPY)XHOCTH, B3aUMOJIeHMCTBUE TeJ, pEaKTUBHOE [IBIKEHUe,
KosiebaTesibHOE JIBIDKEeHHE (3aTyxarolljie U BbIHY)K/eHHble KosiebaHMsl), pe30HaHC,
BOJIHOBOE [IBIDKEHHEe, OTpakeHWe 3BYyKa, MpSIMOJIMHENMHOe PpaclpoCTpaHeHue,
OTpa’KeHHe U IIpe/ioM/IeHHe CBeTa, [I0/THOe BHYTPEeHHee OTPa)kKeHUe CBeTa, pas/ioyKeHre
Oesoro cBeTa B CIEKTP U CJIOKEHWE CIEKTPAJbHBIX L[BETOB, [AWCIIEPCHSI CBETa,
ecTeCTBeHHasl pa/JM0aKTHBHOCTb, BO3HUKHOBEHHWE JIMHEMUaTOro CreKTpa W3/y4yeHus)
M0 OMNMCaHWIO0 X XapaKTepHbIX CBOWCTB U Ha OCHOBE OIIBITOB, J€MOHCTPUPYIOLIMX
JaHHoe (hr3nuecKoe siBIIEHUE;

pacro3HaBaTh NPOsIB/IeHUe U3YUeHHBIX (PU3MUeCKUX SBJIeHWI B OKpYy»KarolleM Mupe (B
TOM umuc/ie (u3nyecKue siBJieHUsI B TIPUPO/e: TIPUIUBBI U OTJIMBEI, JBW)KeHUe IlaHeT
CoJIHeUHOW CUCTeMBI, PeaKTHBHOE [JBM)KEeHUE KUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKMBOTHBIMH, 3eMJ/IeTpsiCeHHe, CelCMHYeCKHe BOJHBI, LIyHaMH, 3X0, L{BeTa TeJ,
ONTHUECKWe siBleHWsT B  TpuUpojie, Ouosornueckoe JelCTBUe — BHUUMOTO,
y/IbTPa(MOIETOBOIO U PEHTTeHOBCKOTO W3/IyUeHHM, eCTeCTBEHHBbI paJu0aKTUBHbBIN
(oH, KOCMHMUeCKHe J/y4yd, paJHOaKTHBHOE WU3/IyuyeHue NPUPOAHBIX MHHepasoB,
JleMICTBUE Pa/IM0aKTHBHBIX U3/TyYeHUd Ha OpraHv3M 4YesioBeKa), IIpU 3TOM MePeBOJUTH
MPAaKTUUeCKYI0 3aZiauy B yueOHYIO, BBIJE/STh CYIL[eCTBEHHbIe CBOWCTBA (ITPH3HAKH)
(hr3UUeCKUX SIBJIEHU;

OIMChIBATh U3yUYeHHble CBOMCTBA Tel U (pr3nuecKue sIBJIeHUs], UCTIOMb3Ys (PU3NUecKue
Be/IMUMHBI (CpPeJHssl U MTHOBEHHasi CKOPOCTh Tesa MpU HepaBHOMEPHOM [BW)KEHUH,
yCKOpeHue, IepemellleHre, MyThb, YIJI0Basi CKOPOCTb, CU/a TPEHWs, CU/a YIpYyrocTH,
CHWIa TSDKECTH, YCKOpeHHWe CBOOO/HOTO TafieHusi, BeC Tesa, UMIY/bC Tesa, UMITY/IbC
CWJIbI, MeXaHuuecKasi paboTa U MOIL[HOCTb, MOTeHL[Ma/bHasi SHePrusi Tefa, TOJHITOT 0
Ha/l IOBEPXHOCThIO 3eMJ/IM, MOTeHL{MalbHasi SHepPIysi CKaTOM MPY)KKHBI, KUHeTHYecKast



JHEprus, TIOJHas MeXaHWYeCKas SHeprusi, Mepuoj, M YacToTa KoyiebaHWi, AarHa
BOJIHBI, TPOMKOCTb 3ByKa W BbICOTa TOHA, CKOPOCTb CBeTa, MoKa3aresb MpeloM/IeHUs
cpeZibl), TIPU OMHCAaHUM TMPABU/IBHO TPaKTOBATh (PU3UUECKUI CMBIC/ HCIOJIb3yeMbIX
Be/IMUMH, O0003HAaueHHs] U eJUHULIbl (PU3NUECKUX BeJMUMH, HaXOAWUTh (HOPMYJIb,
CBSI3bIBalOLL[Me JIAHHYIO (U3MYeCKyl0 BeIWYMHY C APYTUMM BeJMYMHaMH, CTPOWTh
rpauKy “3yyeHHBIX 3aBUCUMOCTel (hr3uueCKrX BeJIMUKH;

XapaKTepr30BaTh CBOMICTBA Tesl, (U3MUeCKre sIBJeHUs1 U MPOLIeCChl, UCIO0JIb3ys 3aKOH
COXpaHeHUs SHepPruy, 3aKOH BCEMHUDHOIO TATOTEHHs, MPUHLMI CYNepro3uLUU CUJl,
MPUHLUN OTHOCUTeNbHOCTU ["anuiesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUst UMITYJIbCa,
3aKOHbl OTpPa)XeHHsI U TIPeJIOMJIEHHsI CBeTa, 3aKOHbl COXPaHeHUs 3apsi/joBOro U
MacCoBOIO yYMCel TPpH S[EepHbIX peakUusiX, MpU 3TOM JlaBaThb CJIOBECHYIO
(hopMy/IHMPOBKY 3aKOHA U 3alKChIBaTh €r0 MaTeMaTHUyeCcKoe BbIpaXkKeHUe;

00BSCHATL (hU3MUeCKHe TPOIlecChl M CBOMCTBA Tell, B TOM 4YWC/Ie UM B KOHTEKCTe
CUTyallMid  TPaKTUKOODUEHTUPOBAHHOTO  XapakTepa:  BbIBAATb  MPUYMHHO-
C/ie[ICTBEHHBIE CBSI3H, CTPOUThL 00BsICHEHHE U3 2—3 JIOTMUeCKUX II1aroB C OIMOpPOoi Ha 2—
3 u3yueHHbIX CBOWCTBAa (U3MUECKHX sIBJIEHUM, (U3MUECKHUX 3aKOHOB WJ/IU
3aKOHOMEpHOCTeH;

pellaTh pacuéTHble 3a/jauu (OnUparoLecs: Ha CUCTeMy U3 2—3 ypaBHeHHUM), UCTIOMb3Ys
3aKOHbl M (hopMyJsibl, CBsi3bIBarolMe (hr3UUecKre BeJIMYMHBI: Ha OCHOBe aHaaMu3a
yC/IOBUSI 3a/lauM 3alvChiBaTb KpaTKOe YCJIOBUe, BbISIBJSITh HEeAOCTAaloLUe WA
M30BITOUHBIE /JaHHbIE, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE /IS PEeLIeHHUs,
MPOBOAUTh pAacuéTbl W OLIEHMBAaTh DPeaMCTUUHOCTb II0JIyUeHHOTO 3HaueHHs
(r3ryecKoii BeJTMUMHBI;

pacrio3HaBaTb TIPOO/eMbl, KOTOpPble MOXXHO DEIIWTb TPH TIOMOINH (DHU3UUECKUX
METOJIOB,  WCIO/b3ysd  OIMUCaHWe  UCCAel0BaHUsl,  BbIJeNSTh  MpPOBepseMoe
TipeJro/oXKeHre, OLeHWBaThb TNPaBU/IBHOCTb TIOPsiIKa TPOBeZEeHHsl MCC/eJ0BaHus,
JieniaTh BBIBO/IbI, THTE€PIIPETUPOBATh Pe3y/IbTaThl HAO/IOJeHUI U OTIbITOB;

MIPOBOZUTE OTIBITHI TI0 HAaOJFOAEHUI0 (PU3NYEeCKUX SBIEHUN WM (DU3UUECKUX CBOMCTB
Ten (M3ydyeHre BTOpPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHUs SHepruM, 3aBUCUMOCTb
repuo/ia KoyiebaHui NMPy>KUHHOTO MasiTHUKA OT MacChl IPy3a U >KECTKOCTU TPY>KUHBI U
HEe3aBUCUMOCTb OT aMIUIUTYZAbI MaJbIX KoneGaHUi, MPSIMOJIMHEIHOe pacripoCcTpaHeH e
CBeTa, pa3/iokeHWe O0esioro cBeTa B CIEKTP, W3yueHHWe CBOWCTB H300pa)keHUs B
TUIOCKOM 3epKajie ¥ CBOWCTB H300pakeHUs TpeAMeTa B cobuparoliieidl JvH3e,
HaOJIIOZIeHre CIUIOIIHBIX W JIMHeMuaThIX CIeKTPOB W3J/IyueHUs ). CaMOCTOSITebHO
cobupaTh YCTaHOBKY U3 M30BITOYHOr0 Habopa 000py10BaHus, OMMCHIBATh X0/ OIbITa U
ero pe3y/ibTathl, (GOPMYIUPOBaTh BHIBO/bI;

MIPOBOJIUTh TIPM HEOOXOAWMOCTH CepUI0 TIPSIMBIX H3MepeHUH, Oripejiesisisi CpejHee
3HayeHHe Wu3MepsieMOl BeqMuMHbl ((POKYyCHOe paccTositHMe coOuparolell JIMH3bI),
000CHOBBIBATh BLIOOP Crioco0a n3mMepeHus (M3MepUTeTIbHOr0 TTprbopa);

TIPOBO/IUTh HWCCJ/IefloBaHUE 3aBUCHMMOCTeN (M3MUYeCKUX BeJMUYMH C HCIO/b30BaHHEM
NpsIMbIX K3MepeHUd (3aBUCMMOCTh TyTM OT BpeMeHU TIpU PaBHOYCKOPEHHOM
JBWKEeHWM 0e3 HayalbHOW CKOPOCTH, Tepuojia KojebaHW MaTeMaTUuecKoro
MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTU YIJla OTPa)KeHUsI CBeTa OT yrja TajleHus 1
yrja TpejioM/ieHus1 OT yrJja MafieHus1): TJIaHUpOBaTh MCC/ie[loBaHUe, CaMOCTOSTeTbHO
cobupaTh yCTaHOBKY, (UKCHUPOBAaTb pe3yabTaTbl TOTYYeHHOM  3aBUCUMOCTHU
(bu3MyecKUX BeMWUWH B BHUjle TAaO/WI U rpadUKoB, [enaTh BBIBOJBI 10 pe3y/bTaTaM
VICC/Ie[JOBaHNS;

TPOBOAUTh KOCBeHHble H3MepeHUsi (U3NUeCKUX BeIUUMH (CpefHsii CKOPOCTb U
YCKOpeHHe Tejia TIPU PaBHOYCKOPEHHOM [IBI)KEHHH, YCKOPeHHe CBOOOZHOTO IMajieHus,
JKECTKOCTb TIPY’KHHBI, KO3(QULIMEHT TPeHUs] CKOJIbXeHHsl, MexaHuueckasi pabora u



MOII[HOCTh, YAaCTOTa U TepHof, KojebaHWM MaTeMaTHUYeCKOr0 W TIPY)KUHHOTO
MasiTHUKOB, ONTUUYecKass CWla coOuparoiieid JWH3bI, PaJMOAKTUBHBIA  (OH):
M/IAHMPOBaTh W3MepeHUs], COOMpaTh 3KCIIEPUMEHTATbHYI0 YCTAaHOBKY M BBITIOJHATH
M3MepeHusi, Clefys TpeAJioKeHHONW MHCTPYKLWU, BBIUMC/ISTh 3HaueHHe BeJUUMHBI U
aHa/IM3UPOBaTh TIOJyueHHble pe3y/ibTaThl C YYETOM 3a/JaHHOW TOTPEIIHOCTH
v3MepeHul;

cobsrofiaTh TIpaBW/Ia TeXHUKW Oe3omacHOCTH Tipu  pabore ¢ ylabopaTOpHBIM
obopymoBaHuem;

pa3nMuaTh OCHOBHbIe TPHM3HAKU H3Y4YeHHbIX (H3UUeCKUX MOJesieli: mMaTepuasbHas
TOUKa, abCOMIOTHO TBEPJOE Teo, TOUeUHbIM HMCTOYHWK CBETa, Jiyd, TOHKas JIMH3a,
TJIaHeTapHasi Mo/le/lb aToMa, HyKJIOHHast MO/ieJib aTOMHOT'O Si7ipa;

XapaKTepyu30BaTh TPUHIUMBI /I€HCTBUS HW3YUEHHBIX TPUOOPOB U TEXHUUYECKHX
YCTPOUCTB C OTOPOi Ha UX OMUCaHUs (B TOM UHMC/Ie: CIIUIOMETp, AaTUYMKU TT0JI0KEHHs],
PaCCTOsIHUSL M YCKOPEeHMUsI, PaKeTa, 3X0JI0T, OUKHU, TIePUCKOTI, oToarmapaT, ONTHYeCcKHe
CBETOBO/Ibl, CITIEKTPOCKOTM, MJ03UMeTp, KaMepa BuibcoHa), HWCMo/b3ysd 3HAHUS O
CBOMCTBaxX (hM3MUECKUX SIBJIEHUN U HeoOX0oAuMbIe hH3UUeCKre 3aKOHOMEPHOCTH;
HCI0/Ib30BaTh CXeMbl U CXeMaTUUHble PUCYHKH M3YUeHHBIX TeXHUUeCKUX yCTPOMCTB,
M3MEPUTE/IbHbIX TPHUOOPOB M TEXHOJIOTMUECKUX TIPOIIECCOB TP pellieHnHd ydeOHOo-
MPAaKTUYEeCKUX 3ajjau, ONTHYeCKHe CXeMbl ZJisl TIOCTPOeHUs] M300paykeHnid B TJIOCKOM
3epKaJjie U cobuparoiei 1H3e;

TPUBOAUTL TIpUMepbl (HaxoJuUThb HH(OpPMAIMI0 O TIpuMepax) IPaKTUUeCcKoro
WCI0/Ib30BaHUs (DU3MUECKUX 3HAHWM B TIOBCEAHEBHOW JKW3HU /i1 oOecrieueHust
Oe3omacHOCTM TIpY OOpalleHuH C MpUOOpaMH W TEXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHWs] 3/I0pOBbsi U COOJIIOZIEHHSI HOPM  SKOJIOTUYECKOTO TIOBe[IeHUsI B
OKpY>Kalolllel cpefie;

OCYIL[eCTB/ISATh TIOUCK HWH(oOpMaruu (HU3NUeCKOTo cojepkaHuss B VIHTepHere,
CaMOCTOSITe/IbHO (hOPMY/MPYsl TOMCKOBBIM 3arpoc, HAXOJUTh TYTH OIpejeeHus
JIOCTOBEDHOCTH TIOJIyUeHHOM WHGOpMAal[id Ha OCHOBe UWMEIOIIUMXCA 3HaHUU U
JIOTIOJTHUTE/TbHBIX UCTOUHHKOB,;

WCIIO/b30BaTh MPH BBITOJHEHWH YUeOHBIX 3a/laHUM Hay4YHO-TIOMY/ISIPHYIO JINTEPATYPY
(b13MUeCKOTo Cojlep)KaHus, CTIpaBOUHble MaTepuasbl, pecypchl ceTd VIHTepHeT,
BJIa/IeTh TMPUEMaMH KOHCIEKTUPOBAHUs TeKCTa, TpeoOpa3oBaHusi MHMOpMavu W3
O/IHOM 3HAKOBOW CHCTEMBI B AIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE W YCTHBIE COOOIIeHHsT Ha OCHOBe MH(OPMaLUU
U3 HECKOJIbKUX WMCTOUYHWKOB (HM3UUECKOTO COJIepP)KaHWs, IMyOJIMUHO TpeCTaB/IsATh
pe3y/bTaThl MPOEKTHOW WM WCC/IeI0BATeNbCKOW [IeSITe/TbHOCTH, TPH 3TOM TPAMOTHO
WCTIO/Ib30BaTh W3YYeHHbIN TIOHATHUWHBIA armapar u3ydaeMoro pasziesia (U3uKd |
COTIPOBOXKJATh BBICTYIUIEHHE TIpe3eHTaleld C Y4éTOM 0COOeHHOCTeM ayAuTOpUH
CBEPCTHUKOB.



TEMATHUYECKOE IVIAHUPOBAHUE

KosmmuecTBO yacoB

7 KIIACC
Ne HaumMeHoBaHue pa3/jeioB U TeM
n/n IporpaMmal Bcero

Pa3zpen 1. ®usuka U eé poJib B I03HAHUH OKPY)KaloLero Mupa

1.1 ®du3uKa - HayKa O pupoje 2
1.2 ®du3nuyecKue BeJMUrHbI 2
1.3 EcTecTBeHHOHayuHbI MeTO/] TO3HAHUSI 2

Nroro no pa3peny 6

Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUsI 0 CTPOEHHH BellecTBa

2.1 CtpoeHue BelljeCTBa 1

29 JBr>KeHre U B3aMOZIeUCTBUE YaCTHL] ’
) BelllecTBa

2.3 ArperaTHble COCTOSIHUA BellecTBa 2
Uroro nio pasgeny )
Pa3zpgen 3. /IBu)keHue U B3aUMO/ieliCTBHE TeJl

3.1 MexaHuueckoe ABUKEHHe 3

3.2 Nuepuus, Macca, MIOTHOCTD 4

3.3 Cuna. Bugel cun 14

Wroro no paspeny 21

KoHTpo/ibHBIE

padoThI

IIpakTHUuecKue
padoThI

JJIeKTPOHHBIE

(udpoBbie)
oOpa3oBaTe/bHbIE

pecypchbI

bubmmoreka [IIOK
https://m.edsoo.ru/7f416194
bubnmoreka [JOK
https://m.edsoo.ru/7f416194
bubmmoreka IIOK
https://m.edsoo.ru/7f416194

bubnuoreka IIOK
https://m.edsoo.ru/7f416194
bubnmoreka [JOK
https://m.edsoo.ru/7f416194
bubnuoreka IIOK
https://m.edsoo.ru/7f416194

bubmoreka [JOK
https://m.edsoo.ru/7f416194
bubmoreka LIOK
https://m.edsoo.ru/7f416194
bubmoreka [JOK
https://m.edsoo.ru/7f416194




Paspen 4. [laBenne TBEPABIX TeJl, )KUKOCTEeH Y ra3oB

41 [aBnenue. [lepesaua faByieHUs1 TBEPAbIMU 3 bubmoreka LIOK
) TeJlaMU, KUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubmoreka [JOK
4.2 FlaBIeHHe XI/KOCTH > https://m.edsoo.ru/7f416194
bubmoreka LIOK
4.3 ATMochepHoe AapieHHe 6 https://m.eds00.ru/7f416194
4.4 [eiicTBUe )XUAKOCTU U Ta3a Ha MOTPYyKEHHOe v 2 3 bubnmoreka [JOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
WNtoro no paspeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTB. DHEpPrUs
bubnmoreka [JOK
>1 Pabora 1 moHOCTS 3 1 https://m.edsoo.ru/7f416194
bubmmoreka IIOK
52 Tlpocrere MexaHH3MbI > 1 https://m.eds00.ru/7f416194
bubnmoreka [JOK
>3 Mexaneckas sHeprus 4 1 1 https://m.edsoo.ru/7f416194
Nroro no pazgeny 12
PesepBHOe Bpemst 3

OBIIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 4 12



8 KITIACC

HaumeHoBaHue pa3/je/ioB U TeM
NporpamMMsbI

Ne ni/m

Pa3pen 1. TenjioBbie siB/IeHUA

1.1 CTpoeHye 1 CBOWCTBa BelllecTBa

1.2 TermoBbie MpoLECCHI

WNtoro no paspeny
Pa3pen 2. DneKTpuyecKue 1 MarHUTHbIE IB/ICHUS
OneKkTpUuecKre 3apsifbl. 3apspKeHHbIe Tesa

2.1 o
U UX B3aUMO/IENCTBUE
2.2 [ToCTOSIHHBIN 3/1€EKTPUYECKUN TOK
2.3 MarHuTHble sIB/IeHUs
2.4 OJIEKTPOMarHuTHast UHAYKLUS

Wtoro no paspeny
PesepBHoe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KosimuecTBO yacos

Bcero

21
28

20

37

68

KoHTpo/bHbIE
padoThI

IIpakTHyeckue
padoThI

1.5

14.5

JJ/IeKTPOHHbIE

(uudposrbie)
o0pa3oBarTe/IbHbIE

pecypchbl

bubnmoreka [JOK
https://m.edsoo.ru/7f4181ce
bubmoreka LIOK
https://m.edsoo.ru/7f4181ce

bubmmoreka IIOK
https://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
https://m.edsoo.ru/7f4181ce
bubnuoreka LIOK
https://m.edsoo.ru/7f4181ce

bubnmoreka [JOK
https://m.edsoo.ru/7f4181ce




9 KVIACC

HaumeHoBaHue pa3/je/ioB U TeM
NporpamMMsbI

Ne ni/m

Pa3pen 1. MexaHnueckue siBJIeHUA
MexaHHUUeCcKoe IBXEHHE U CII0CO0bI ero

1.1

OMMCaHUA
1.2 B3aumopeiicTBre Ten
1.3 3aKOHbBI COXpaHeHUs!

WNtoro no paspeny
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA ¥ BOJTHBI

2.1 MexaHuueckue Kojie0aHus

2.2 MexaHuyeckue BO/IHbBL. 3BYK

Wtoro no paspeny

KosimuecTBo yacos

KoHTpo/bHbIE

Bcero
padoThI

10
20 1

10
40

8 1
15

Pa3zpen 3. D1eKTpoMarHuTHOe 10J1€ ¥ 3/IeKTPOMarHUTHbIE BOJTHBI

OJIEKTPOMAarHuTHOe T0J1e U
3/1eKTPOMarHUTHbIE BOJTHBI

3.1

WNroro no paspeny
Pa3pgen 4. CBeToBBIe sIBJIEHHS

4.1 3aKOHbI PacrpoCTPaHEHHUs CBeTa
4.2 JIvH3bI 1 ONTHYeCKHe PUOOPEI
4.3 Pa3noykeHue 6enoro ceera B CIIeKTP

6
6

IIpakTHyeckue
padoThI

JJ/IeKTPOHHbIE

(uudposrbie)
o0pa3oBarTe/IbHbIE

pecypchbl

bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6
bubnuoreka LIOK
https://m.edsoo.ru/7f41a4a6

bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmoreka LIOK
https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6




WNtoro no pa3peny 15
Pa3zgen 5. KBanToBbIe siIB/IeHUS

5.1 Hcnyckanue u roroiieHye cBeTa aToOMOM 4 1 Bubmiorexa LIOK
’ y m https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
5.2 CTpoen#e aToMHOr0 s/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
5.3 F1/iepHbIe peaKyn 7 1 1 https://m.edsoo.ru/7f41a4a6
Nroro no paspeny 17

Pa3pen 6. IToBTOpHTE/THHO-00001A0IHI MOY/TH

6.1 [ToBTOpEHUe 1 0600I1IeHIe COAEepP>KaHUs 9 9 BbubmoTeka LIOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 3 27






IIOYPOYHOE IVTAHUPOBAHUME
7 KIIACC

Ne

wn Tema ypoka

®du3MKa — HaykKa O IpUpoze.
ABnenwus ipupoel. PUnUecKre
SIBJIEHUS

MEXaHI/ILIECKI/Ie, TeIlJIOBhIEe,
3JIEKTpHUYeCKre, MarHuTHEIE,
CBE€TOBbLIE, 3BYKOBLIE AABJIEHUS

du3nuecKre BeJIMUMHBI U UX
r3MepeHre

Ypok-uccienosanue "M3mepenuve
TeMIlepaTypbl IPU MOMOLLIA
JKAJJKOCTHOT'O TepMOMeTpa 1
JlaTyrKa TeMrieparypsl"”

Kak ¢u3svka u gpyrue ecTeCTBeHHbIE
HayKHy M3yy4aroT MpUpojy.
EcTrecTBeHHOHayuHbIV MeTO/
rno3HaHusi. Onurcanue pru3nUecKux
SIBJIEHUU C TIOMOILLIbIO MOJenen

Ypok-uccienosanue "lIposepka
TUIIOTe3bL: Aa/IbHOCTD I10J1ETa
11apyKa, MyIL|eHHOro
rOpPU30HTA/ILHO, TeM Oosiblile, YeM
Gosbliie BbICOTA ITycKa"

Crtpoenue Bejectsa. OmbITHI,
JlOKasbIBarole JUCKpeTHOe
CTpOeHHe BelljeCTBa

,Z[BI/DKEHI/IE UdCTHL] BelleCTBa

KosmmuecTBO yacoB

Bcero

KoHTpo/bHbIE
padoThI

IIpakTHyeckue
padoThI

J/1IeKTpOHHBIe I{U(POBbIE
oOpa3oBaTe/bHbIE

pecypchbI

Jara
HU3yYeHUs

bubnmoreka [IOK
https://m.edsoo.ru/ff09{72a

bubmoreka [JOK
https://m.edsoo.ru/ff09fe0a

bubmoreka LIOK
https://m.edsoo.ru/ff0a013e




10

11

12

13

14

15

16

17

18

19

20

Ypok-uccnenoanue «OIbITHI 10
HaO/I0IeHUIO TEIJIOBOTO
pacIIUpPeHuUs ra30B»

AFpEFaTHI:Ie COCTOAHUA BelleCTBa

B3aumocBs3p MeXxly CBOWCTBaMU
BellleCTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
aTOMHOMOJIEKYJ/IIPHBIM CTPOEHHUEM.
OcobeHHOCTH arperaTHbIX
COCTOSTHUM BOZIBI

MexaHnuecKoe JBH)KEHHUE.
PaBHOMepHOe ¥ HepaBHOMEpHOe
JIBU)KEHHe

CkopocTb. EAMHULIBI CKOPOCTH

Pacuet nyTu v BpeMeHU [IBUKeHUSs

Nuepuusi. 3akoH UHEPLUHK.
B3anmogenicTBre Ten Kak NpUYMHa
HM3MeHeHUs1 CKOPOCTU JIBUYKEHHS Tel

[TnoTHOCTH BelrjecTBa. Pacuer
Macchl 1 06bema Tesia 1o ero
TIJIOTHOCTH

JTaboparopHasi pabota
«OmnpezeneHrie TUIOTHOCTH TBEPZOTO
Teaa»

PeriieHue 3a/1a4 1o Teme
"TInoTHOCTH BelecTBa"

Cua KaK XxapakTepuCTHhKa
B3auMozeuncTsus ten. Cuna
yripyrocTtu. 3akoH I'yka

JlabopatopHasi pabota «/3yueHue

bubmmoreka LIOK
https://m.edsoo.ru/ff0a0378

bubmmoreka LIOK
https://m.edsoo.ru/ff0a05c6

bubnroreka [JOK
https://m.edsoo.ru/ff0a079c

bubnmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bubnuoreka [IIOK
https://m.edsoo.ru/ff0a0c10

bubnmoreka [JOK
https://m.edsoo.ru/ff0a0fee

bubmoreka [JOK
https://m.edsoo.ru/ff0al23c




21

22

23

24

25

26

27

28

29

30

31

3dBHMCUMOCTHU PACTsDKeHUA

(medopmariiv) TIpy>KUHBI OT
TIPUJIO’KEHHOU CHJIBI»

ABnenue taroreHua. Cuia TsOKeCTH

CBs13b MeXy CUJIOHN TSDKECTH U
maccoi Tena. Bec tesna. Petnenue
3aj1au 1o teme "Cusa Tsokectu"

Cusia TsDKeCTH Ha ApYTrUx IjlaHeTax.
dusryeckue XxapakTepruCTUKA
r1aHeT

W3mepenue cui. JruHamomeTp

Bec Tena. HeBecoMmocCTh

CroxxeHue IByX CWUJI, HallpaB/I€HHbIX
10 OZJHOM TIPSIMOM.
PaBHOzelcTBYIOIIAs CHJT

Pemrenue 3aziau 1o Teme
"PaBHozelicTByIOIIas cUt"

TpeHure CKObXeHUS U TPeHue
rokos. TpeHue B rip¥poze u
TeXHHKe

JTaboparopHasi pabota «/3yueHue
3aBUCUMOCTH CUJIbI TPEHHUS
CKOJIbKeHHS OT CUJIbI IaB/IeHUsl U
XapakTepa CONMpHKaCaronXCs
MOBEPXHOCTEeN»

PerieHue 3a/jau Ha onpe/iesieHHe
PaBHO/EMCTBYIOLLIeN CUIIbI
Perienue 3as1a4 1o Temam: «Bec

Tesia», «['paduueckoe n3obpa’keHue
cun», «CUmbl»,

bubmoreka [JOK
https://m.edsoo.ru/ff0al1778

bubnmoreka [JOK
https://m.edsoo.ru/ff0a1502

bubmmoreka IIOK
https://m.edsoo.ru/ff0al18cc
bubmmoreka IIOK
https://m.edsoo.ru/ff0a1778

bubnmoreka [JOK
https://m.edsoo.ru/ff0ala70

bubnmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bubmoreka [JOK
https://m.edsoo.ru/ff0alcc8

bubmoreka [JOK
https://m.edsoo.ru/ff0alde0




32

33

34

35

36

37

38

39

40

41

42

«PaBHOJeliCTBYIOLLAsT CUIT»

KonTposibHast paboTa 1o TemMam:
«MexaHuyeckoe JBUKeHUEe»,
«Macca, II0THOCTb», «Bec Tena»,
«['pacdrueckoe u3006parkeHHEe CHIT»,
«Cunbi»

Haenenune. CriocoObl yMeHbIIIEHHUS U
yBeJIMUeHUsI JaB/IeHusT

JaBmeHue rasa. 3aBUCMMOCTb
JlaBJieHusI Ta3a OT 00BbEMa,
TeMIlepaTyphbl

[Tepenaua gaByieHuUs1 TBEPABIMU
TeJIaMU, )XUJKOCTSIMM Y TFa3aMH.
3akoH Ilackang

,Z[aBJIEHI/Ie B XXMJKOCTHU U rase,
BbI3BAHHOE ﬂEﬁCTBHEM CUJIbI
TsOKeCTH

Peluenue 3azau 1o teMe «/laByieHue
B JKUJKOCTH U rase. 3akoH Ilackans»

CooO0rmiarormecs: Cocy/ibl

I'mpapaBavueckuli ipecc

Manowmetps!. ITopmHeBon
JKUJIKOCTHBIM HacoC

Atmocdepa 3emnu. ITpyuurHeI
Cyl1]eCTBOBaHMS BO3/yLLIHOM
060s10uky 3eMyT. 3aBUCUMOCTb
aTMOC(hepHOro /laB/ieHUsl OT BbICOThI
Ha/| ypPOBHEM MODSI

Bec Bo3yxa. ATMocdepHoe
JlaB/ieHe

bubmmoreka LIOK
https://m.edsoo.ru/ff0a20a6

bubmmoreka IIOK
https://m.edsoo.ru/ff0a2376

bubmmoreka IIOK
https://m.edsoo.ru/ff0a25b0

bubnmoreka [IOK
https://m.edsoo.ru/ff0a2718

bubnuoreka IIOK
https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
https://m.edsoo.ru/ff0a2970
bubnuoreka IIOK
https://m.edsoo.ru/ff0a3136

bubmoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bubmoreka LIOK
https://m.edsoo.ru/ff0a2b5a




43

44

45

46

47

48

49

50

51

52

N3mepenue atmocdepHoro
napnenyst. OneiT Toppuyeu

3aBUCHUMOCThL aTMOC(epHOro
JlaB/ieHHs OT BbICOTHI HaJl YyDOBHEM
MOops

bapomeTtp-anepous. ATMochepHoe
JlaBJIeHre Ha pa3/IMYHbIX BbICOTax

Pelienue 3ajjau 1o Teme
"ATmocdepHoe naBieHue"

HeticTBUe KUJKOCTH Y ra3a Ha
MOTpYy’KeHHOe B HUX TeJIO.
ApxumenoBa cunia

JIabopatopHasi paboTa
«OrnpeesieHre BbITATKUBAOLIEH
CHUJIbl, JEVICTBYIOLLIEM Ha TeJlo,
TIOTPYKEHHOE B KHJKOCTh»

JlaboparopHast paboTa 110 Teme
«MccnenoBaHyie 3aBUCUMOCTH Beca
Tesia B BOZie OT 00bEMa
TIOTPY>KEHHOM B >KUKOCTb YaCTH
Tema»

ITnaBaHue Ten

JTaboparopHasi pabota
"KoHcTpyupoBaHue apeoMeTpa Uiu
KOHCTPYUPOBaHUe JIOJKU U
orpefesieHue eé
rpy30roAbEMHOCTH"

Perenue 3azau o remam:
«[1naBanue cysoB.
Bo3spyxormiaBanue», «/laBieHue
TBeP/BIX TeJl, )KUJAKOCTeH U ra30B»

bubmoreka LIOK
https://m.edsoo.ru/ff0a2da8

bubmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubnmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubmmoreka LIOK
https://m.edsoo.ru/ff0a3276

bubnmoreka [JOK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [IIOK
https://m.edsoo.ru/ff0a3514

bubnmoreka [JOK
https://m.edsoo.ru/ff0a3a96

bubmoreka LIOK
https://m.edsoo.ru/ff0a3654




53

54

55

56

57

58

59

60

61

62
63

MexaHuueckasi paboTa

MotHoCTb. EAMHULIBEI MOLI[HOCTH

Ypok-uccienosanue "Pacuét
MOIIIHOCTH, pa3BUBaeMoi pu
rnoAgbéMe 110 JilecTHULle"”

[IpocTeie MexaHu3Msbl. Pbiyar.
PaBHOBecue cui Ha pbluare

KonTponbHasi paboTa 1o Teme
«JlaByieHye TBEpP/BIX Tel,
JKUIKOCTEeM U ra3oB» /
Bcepoccuiickas ipoBepouHast
pabota

Pe3epBHbIi ypok. Pabora c
TeKCTaMu 1o TeMe «/laBieHue
TBEPAbIX TeJ, )KUJKOCTeN 1 ra3oB» /
Bcepoccutickast mpoBepouHasi
pabota

PeIuaru B TexHUKe, OBITY U PUPOJE.

JTaboparopHast pabota
«UccnenoBanue ycioBuii
paBHOBeCHs pblyara»

Pemmenwue 3amau o Teme «Y CJIOBUSA
pPaBHOBeCHs pbluara»
KoadduiyeHT nose3Horo AeicTBust
MexaHu3Ma. JlaboparopHasi pabora
«M3mepenue KII/l Hak1OHHOM
IIJIOCKOCTH»

Permienue 3a7a4 1o Teme "PaborTa,
MOLLIHOCTB, KITI"

MexaHuueckas SHeprus.

0.5

0.5

bubmoreka LIOK
https://m.edsoo.ru/ff0a3f82

bubmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bubnmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

bubnmoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmoreka LIOK
https://m.edsoo.ru/ff0a48a6

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

bubmoreka LIOK




KuneTnueckasi U moTeHI[Ma/IbHast https://m.edsoo.ru/ff0a4252
SHEpPIHUsI

3aKOH COXpaHeHUs] MeXaHU4eCKOM bubmoreka [JOK

64 Hepruu https://m.edsoo.ru/ff0a4360

YPpOK-3KCIiepuMeHT 1o Teme
"OKCcnepuMeHTa/IbHOE Orpejie/ieHre
65 HM3MEeHeHUs Kmiemqecxoﬁ u 1 1
MOTeHL[Ma/IbHOU SHepruu Npu
CKaTbIBAaHWU TeJla TI0 HAKJIOHHOM

IJIoCKoCcTh"

KonTponbHasi paboTa 1o Teme

66
«PaboTa 1 MOIITHOCTb. DHEPTHsI»

Pe3epBHbIi ypok. Pabora c
67 TeKCTaMu 1o TeMe "MexaHnueckoe 1
JBUXKeHue"

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

PesepBHbIii ypok. Pabora c
68 Tekcramu 1o TeMme "Pabora. 1
MorHoCTb. DHeprus"

OBIIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 68 4 12



8 KITIACC

Ne
n/n

10
11

Tema ypoka

OCHOBHBIe N0JIOKEeHUs
MOJIEKY/IIPHO-KHHETUUeCKOU
TEOPUU U UX OTbITHbIE
MOATBEPXKAEeHUS

Macca v pasmep aTOMOB 1 MOJIEKYT
Mogenuv TBEpAOro, )XUAKOTO U
ra3000pa3HOro COCTOSTHUM
BelllecTBa

OObsiCHeHHe CBOMCTB TBEPZOTO,
JKHJIKOTO ¥ ra3000pa3Horo
COCTOSIHMI BellleCTBa Ha OCHOBE
T10JIO’KEHUH MOJIEKYJISIPHO-
KWHETUUeCKOU TeOpumn
Kpucrannuueckue v amopgHbie
Tena

CmauvBaHMe U Karu/ISIPHOCTb.
IToBepXHOCTHOE HaTSDKEHUE

TennoBoe paclorpeHure 1 CKatue

TemrmiepaTtypa. CBsi3b TeMrieparypbl
CO CKOPOCTBIO TETUIOBOTO IBUKEHUS
YacTHL|

BHyTpenHsist sHeprust. Criocobbt
V3MeHeHUs] BHyTPeHHeN SHepruu

Busl Terionepesaun

Ypok-koHpepeHLus "IIpakTrueckoe

KosimuecTBOo yacos

Bcero

KoHTpo/ibHbIe
padoThI

IIpakTHUuecKue
padoThI

Jara
U3y4eHHs

JeKTpoHHbIe UG poBbIe
o0pa3oBarTe/IbHbIE

pecypchbl

bubmmoreka LIOK
https://m.edsoo.ru/ff0a5256

bubnmoreka [JOK
https://m.edsoo.ru/ff0a540e

bubnmoreka [JOK
https://m.edsoo.ru/ff0a5800
bubnuoreka [IOK
https://m.edsoo.ru/ff0a5530

bubmoreka LIOK
https://m.edsoo.ru/ff0a5a26

bubmoreka LIOK
https://m.edsoo.ru/ff0a5c60

bubmoreka [JOK
https://m.edsoo.ru/ff0a6412

bubmoreka LIOK




12

13

14

15

16

17

18

19

20

21

UCII0/Ib30BaHNe TeIlJIOBLIX CBONCTB
Bell[eCTB U MaTepHasoB B Lie/sX
sHeprocbepexeHus"

KonuuecTBo TerioThl. YaeabHast
TETIOEMKOCTh

YpaBHeHHe TeruIoBOro 6amaHca.
Teryioo0MeH ¥ TeTIoBoe
paBHOBeCHe

JTaboparopHast pabota
"UccnemoBanue sBeHUS
Teryioo0MeHa MpPU CMeIBaHU!
X0JIOAHOW U ropsiueit BoAbI"

PacueT KonMuecTBa TeI/IOThI,
Heo0X0IUMOro [I7Isl HarpeBaHUs
Tesia U BbIJ|e/IsIeMOr0 UM TIpU
OXJIaXKIeHUH

JTaboparopHasi pabota
"Onpeenenue yaenbHOU
TeIrJIOeMKOCTH BelrecTBa"

OHeprusi TOIIMBa. Y JiefbHast
Teri0Ta CropaHusi

IlnaBsieHue 1 oTBEp/eBaHUE
KPUCTa/I/IMYeCKUX TeJl. Y ie/bHast
Ter/10Ta IJIaB/IeHUs

JlabopatopHasi paboTa
"OnpegeneHue yJenbHOU TeMIOThI
TUIaB/IeHUs Jiba"
[Tapoobpa3oBaHue U KOHZEHCAIHS.
Ncnapenue

Kurnienue. Y enbHas Teruiora

napoobpa3oBaHusl U KOH/|eHCalUH.
3aBUCUMOCTb TeMIlepaTypbl

https://m.edsoo.ru/ff0a65c0

bubmoreka LIOK
https://m.edsoo.ru/ff0a6976

bubmoreka LIOK
https://m.edsoo.ru/ff0a7088

bubmmoreka IIOK
https://m.edsoo.ru/ff0a6a98

bubnuoreka IIOK
https://m.edsoo.ru/ff0a6bb0

bubnuoreka IIOK
https://m.edsoo.ru/ff0a7b5a

bubnmoreka [IOK
https://m.edsoo.ru/ff0a71d?2

bubmoreka [JOK
https://m.edsoo.ru/ff0a72fe

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

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




22

23

24

25

26

27

28

29

30

31

32

KUTIeHUsI OT aTMOC(hepHOro
JlaBJIeHUs

BnaxxHocTh Bo3ayxa. JlaboparopHast
pabora "OmnpezeneHve
OTHOCUTEJTbHOM BIa>KHOCTH
BOo3ayxa"

Peluienue 3az1au Ha oripefiesieHye
BJI&)KHOCTH BO3/yXa

[TpuHLUMBI pabOTHI TEJIOBBIX
nBurateneid. [TapoBast TypOuHa.
[Buraresb BHyTpEHHEro CropaHusi

KII/ TerioBoro gBuraress.
TeruioBble JBUraTe/ v U 3aldTa
OKpY>Karolllel cpeJibl

3aKOH COXpaHeHWs U MpeBpalleHust
5HEepPryy B TEIJIOBBIX MpoLjeccax

[ToaroToBKa K KOHTPOJILHOU paboTe
1o TeMe ""TeryioBbIe SIB/IEHUS.
M3MeHeHMe arperaTHbIX COCTOSIHUM
BelljecTBa"

KoHTposibHast paboTa 1o Teme
"TeryioBbIe gB/IeHUSA. I3MeHeHne
arperaTHbIX COCTOSIHUM BelllecTBa"

OnexkTpusanus Tes. [IBa poja
3/1eKTPUUECKUX 3apsiioB
Ypok-ucciieoBaHue
"DyieKTpU3aLys Tesl UHAYKLUel u
TIPY CONPUKOCHOBEHUU"
B3aumogeiicTBue 3apsyKeHHBIX TeJl.
3akoH KysioHa

OJIeKTpUYecKoe IioJie.
HaripskeHHOCTB 3/1eKTpUUecKoro

bubmoreka LIOK
https://m.edsoo.ru/ff0a7628

bubmmoreka IIOK
https://m.edsoo.ru/ff0a7c7c

bubnuoreka IIOK
https://m.edsoo.ru/ff0a83f2

bubnmoreka [JOK
https://m.edsoo.ru/ff0a86ae

bubmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bubmoreka LIOK
https://m.edsoo.ru/ff0a8a0a




33

34

35

36

37

38

39

40

41

42

43

44

nosist. [IpUHLIUIT CyTIepPHO3ULIUU
3/1eKTPUUeCKUX oJjiei

Hocurenu snekTpryeckux 3apsijoB.
OnemeHTapHbI 3apsf. CTpoeHue
aToma

[TpoBOAHUKY U IV3/1€KTPUKU. 3aKOH
COXpaHeHHs 371eKTPUYeCcKoro 3apsza

PereHue 3a1au Ha NpyUMeHeHUe
CBOWCTB 3/IeKTPUUECKHUX 3apsi/|0B

ONeKTpUUYeCKUi TOK, YC/IOBUSI €ro
cyiectBoBaHusA. VICTOUHUKH
3J1eKTPUUECKOr0 TOKa

[eincTBus 3/1eKTPUUECKOro TOKa

Ypok-uccnenoBanue "JlevicTBue
3/1eKTPUYeCKOro I10/151 Ha
MPOBOJHUKHU U IU3JIEKTPUKNA "

OneKTpUueCcKrii TOK B MeTasliax,
JKUJKOCTSIX Y Ta3ax

OneKTpuyeckas Lielb U eé
COCTaBHbIE YaCTU

Cwuna Toka. JTaboparopHasi paboTta
"M3mepenue u peryavpoBaHue
CHUJIbI TOKA"

OJeKTprUYecKoe HarpspkeHUe.
BonbT™metp. JIabopaTopHasi pabota
"M3mepenue u peryavpoBaHue
HarpsokeHus"

ComnpoTuB/eHre NPOBOJHUKA.
Y nenpHOe CONpoOTUBIEHKE
BelllecTBa

JlabopatopHasi paboTa

0.5

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bubmmoreka IIOK
https://m.edsoo.ru/ff0a90cc

bubmmoreka LIOK
https://m.edsoo.ru/ff0a95a4

bubmmoreka IIOK
https://m.edsoo.ru/ff0a96b2

bubnmoreka [JOK
https://m.edsoo.ru/ff0a9838

bubmoreka [JOK
https://m.edsoo.ru/ff0a8bd6

bubmoreka LIOK
https://m.edsoo.ru/ff0a9e14

bubmoreka LIOK
https://m.edsoo.ru/ff0aa738

bubmoreka LIOK



45

46

47

48

49

50

51

52

53

"3aBUCUMOCTD 3/IEKTPUUYECKOI0
COIPOTHUBJIEHUS IPOBO/IHUKA OT ero
JJIVHBI, TJIOLaIU [T0NIepeYHoro
ceueHUs1 U Marepuana"

3aBHCUMOCTb CH/IbI TOKA OT
HarpsbkeHus. 3aKkoH OMa z171s
yuacTka Ljenu

JTaboparopHast pabota
"MccnemoBaHve 3aBUCMMOCTH CUJIBI
TOKa, UyLero uepe3 pe3ucTop, OT
COMPOTHUBJIEHHUSI Pe3UCTOpa U
HarpsDKeHWs Ha pesucrope”

HOCJ’IE,Z[OBEITEIIBHOE U I1apa/lie/JibHOe
coeJrHEeHWA ITPOBOJHHUKOB

JIabopartopHasi paboTta "TIpoBepka
TIpaBU/Ia CJIOKEHUSI HaMpsDKeHUH
TIPH [10CJIe/I0BaTeTbHOM
COeZIMHEeHUU JIBYX pe3ucTopoB"

JlaboparopHas paboTa "TIpoBepka
TIpaBUJ/Ia Jjisi CHJIbI TOKA TIPU
Tiapasiie/IlbHOM COeTUHEHUH
pe3ucTopos”

PelieHue 3a/1au Ha rpvMeHeHHe
3aKoHa OMa /1/1s1 pa3/IMyHoro
COeJiHeHUs IPOBO/IHMKOB

PaboTa ¥ MOIIJHOCTb
3/1eKTPUYeCKOro TOKa. 3aKOH
[xoyng-JleHia

JlabopatopHasi paboTa
"OrnpeseneHyie paboTkbl ¥ MOII[HOCTH
3/IEKTPAYECKOr0 TOKa"

OJIeKTpUYeCcKue Liery U
NoTpeOUTeNN 37IeKTPUUeCKOM

https://m.edsoo.ru/ff0aa738

bubmoreka [JOK
https://m.edsoo.ru/ff0aa44a

bubnmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bubnmoreka [JOK
https://m.edsoo.ru/ff0aaa58

bubnmoreka [JOK
https://m.edsoo.ru/ff0aadle

bubmoreka LIOK
https://m.edsoo.ru/ff0aaf8a

bubmoreka [JOK
https://m.edsoo.ru/ff0ab124

bubmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bubmoreka LIOK
https://m.edsoo.ru/ff0ab660




sHepruu B ObiTy. KopoTKoe
3aMbIKaHUe

ITocTosiHHBIE MarHUTBI, UX
B3aUMO/IENCTBHE
Ypok-uccienosanue "M3yuenue bubmoreka LIOK

1oJieli TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

MaruurtHoe 1n1osie. MarauTHoe 11oJ1e
3eMJI1 M ero 3HaueHue 11 )KU3HU 1
Ha 3emJie

bubmmoreka IIOK
https://m.edsoo.ru/ff0acOba

IToaroToBKa K KOHTPOJIBHOM paboTe

0 TeMe "DJIeKTprUUYeCcKue 3apsibl.
3apsKeHHbIe Teja U UX 1
B3auMoielcTBUS. [ToCcTOSTHHBIN
3/1eKTpUUecKuii Tok"

bubnmoreka [JOK
https://m.edsoo.ru/ff0abd2c

KoHTposibHast paboTa 1o Teme

"DnekTpruueckye 3apsjbl.

3apsbKeHHBbIe Tejla U UX

B3auMoZeuCTBuUs. [10CTOSHHBIN 1 1
3/IeKTPUYECKHUM TOK" /

Bcepoccutickast mpoBepouHasi

pabota

Pe3sepBHbIii ypok. Pabora c
TeKCcTaMH 110 TeMe "T1oCTOSHHBIN

bubnuoreka IIOK
https://m.edsoo.ru/ff0abea8

3JIEKTPUUeCKUU TOK" / 1 1 Bubmiorexa LJOK
p - https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas
pabota
MBIT Tena. MarHutHoe 11
© pcre/ia. Ma oe roJie bubmoreka LIOK
3/7IeKTPAUECKOro ToKa MaruurHoe 1

https://m.edsoo.ru/ff0ac1d?

ToJie KaTyILKUA C TOKOM
[TpuMeHeHMe 3/1eKTPOMarHuTOB B
TexHuKe. JlaboparopHast paboTa bubmoreka LIOK
"M3yueHue JeiCTBUSI MarHUTHOTO https://m.edsoo.ru/ff0ac74a
T10J151 Ha TPOBOJHUK C TOKOM"




62

63

64

65

66

67

68

OneKkTpoABUraresb MOCTOSHHOTO
TOKa. Mcrnonb3oBaHue
3/IeKTpO/IBUraTesiell B TeXHUUeCKUX
YCTPOMCTBAx M Ha TPAHCIIOPTe.
JlabopatopHasi paboTa
"KoHCTpyupoBaHue U U3yueHue
paboThI 3eKTpoaBUraTesis'”

OnbiTel @apazes. 3akoH
5/1eKTPOMarHUTHOM UHAYKLIMY.
[IpaBuio JleHua

OnektporeHeparop. Crocoobl
T0JIyUeHus 31eKTPUYeCKOn
SHepruu. DJIeKTPOCTaHLIMM Ha
B0O300HOB/ISIEMBIX UCTOYHHUKAX
SHEepruu

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TemMe "DeKTpuyeckKue u
MAarHUTHEIE AB/IeHUd"

KonTponbkHasi paboTa 1o Teme
"OneKTpruecKre U MarHUTHbIe
sABJIeHus"

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

Pe3epBHbIil ypok. Pabora c
TekCcTaMH 110 TemMe "MarHuTtHbie
aBIeHud"

OBIIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

14.5

bubmoreka LIOK
https://m.edsoo.ru/ff0ac86c¢

bubnmoreka [JOK
https://m.edsoo.ru/ff0acb14

bubnmoreka [JOK
https://m.edsoo.ru/ff0acc5e




9 KVIACC

Ne
n/n

10
11

Tema ypoka

MexaHHueCcKoe JBU)KEHUE.
MarepuasnbHasi TOUKa

Cucrema orcueta. OTHOCUTE/IEHOCTD
MEeXaHMYEeCKOI'0 JIBHKeHHUSI

PaBHOMepHOe TIpSIMOJIMHEHOe
IBIDKeHUe

HepaBHOMepHOe MpsIMOTMHEHHOe
nBkenue. Cpe/iHsAs U MTHOBEHHast
CKOpOCTh

[TpsimonMHeliHOe PaBHOYCKOpPEHHOe
JIBUKeHue. Y CKopeHue

CKOpOCTb NIPSIMOJIMHEMHOT O
PaBHOYCKOPEHHOTO IBU)KEHUSI.
I'paduk ckopoctu

JlabopaTopHast pabota
"OnpepesieHue yCKOpeHUs TeJia IpU
PaBHOYCKOPEHHOM /IBU)KeHUU T10
HAaKJIOHHOM MJI0CKOCTH"
CBobosHOe TiazieHue Test. OmbIThI
lanvnes

PaBHOMepHOe JBrKeHue 110
OKpy>kHOCTH. [Teproj 1 yactora
obpartrienust. JInHelHas U yr/ioBast
CKOpOCTH

LleHTpOCTpEMUTETEHOE YCKOPEHHE
[TepBoiii 3akoH HbtoTOHA. BekTop
CHJIbI

KosimuecTBO yacos

Bcero

KonTtpoibHbIe
padoThI

IIpakTyecKkue
padoThI

Hdara
U3y4eHUs

JeKTpoHHbIe I{u¢poBbIe
o0pa3oBare/ibHbIE

pecypchbl

bubmmoreka IIOK
https://m.edsoo.ru/ff0ad474

bubnmoreka [JOK
https://m.edsoo.ru/ff0ad19a

bubnmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bubnmoreka [JOK
https://m.edsoo.ru/ff0adb18

bubmoreka [JOK
https://m.edsoo.ru/ff0ael76

bubmoreka [JOK
https://m.edsoo.ru/ff0ae612




12

13

14

15

16

17

18

19

20

21

22

23

24

Bropou 3akoH HeroToHa.
PaBHoelicTBYyOIIast CUJIa

Tpetuii 3akoH HbroTOHa.
Cynepnosuiys cus

Peluenue 3azau Ha nprMeHeHUe
3ak0oHOB HbloTOHA

Cuna yripyroctu. 3akoH ['yka

Pewenue 3azmau ro teme «Cuna

YIpyroctm»
JIabopatopHasi paboTa
«OripenenieHre >XeCTKOCTH

TIPY>KUHBI»

Cuia TpeHUst

Pemrenne 3amau o teme «Cuna
TPEeHUS»

JlabopaTopHast pabota
"OrnpezeneHure Ko3¢duieHTa
TPeHUsI CKOJIb)KeHUs"

Pemnienue 3asau 1o Teme "3aKOHBI
Herotona. Cuna ynpyroctu. Cuia
TpeHus"

Cuia TSDKeCTH M 3aKOH BCEMUPHOI'0
TATOTEHUs. Y CKOpeHre CBOOOHOTO
rajieHus

Ypok-koHbepeHLus "[IBrKeHre Tes
BOKPYT 'PaBUTALMOHHOIO LJeHTpa
(Conueunas cucrema). 'aakTuku"
Pewenue 3azau o teme "Cuna
TSPKeCTH Y 3aKOH BCEMHPHOT0O
TATOTeHUs "

bubmoreka LIOK
https://m.edsoo.ru/ff0ae72a

bubmoreka [JOK
https://m.edsoo.ru/ff0ae982

bubmoreka LIOK
https://m.edsoo.ru/ff0aeb6c

bubmoreka [JOK
https://m.edsoo.ru/ff0aeca2

bubmmoreka IIOK
https://m.edsoo.ru/ff0aee28

bubmoreka IIOK
https://m.edsoo.ru/ff0af738

bubnmoreka [JOK
https://m.edsoo.ru/ff0afa26

bubnmoreka [JOK
https://m.edsoo.ru/ff0af8be

bubnmoreka [JOK
https://m.edsoo.ru/ff0afb8e

bubmoreka LIOK
https://m.edsoo.ru/ff0af044

bubmoreka LIOK
https://m.edsoo.ru/ff0af5{8




25

26

27

28

29

30

31

32

33

34

35

ITepBast KocMHUecKasi CKOpOCTb.
HeBecomocCTh U Tieperpysku

PaBHOBecue MaTeprasbHON TOYKHU.
AGcomoTHO TBEP0€ TeJO.
PaBHOBecue TBEPAOTO Tesa C
3aKper/IEHHOW OChIO Bpall|eHUs.
MowmeHT cubl. LeHTp TshDkeCTr

PaBHOBecue MaTepuasbHON TOUKH.
AGcosroTHO TBEpOE TeJO.
PaBHOBecue TBEpAOrO Tea C
3aKper/IEHHOW OChIO BpalLL|eHUS.
MowmeHT cubl. LeHTp TshDkeCTn

Perienue 3agau no teme "MOMeHT
cunel. LleHTp TsKECTH"

[ToaroTOBKa K KOHTPOJIBHOH paboTe

1o TeMe "MexaHUUeCcKoe [BUKeHue.

B3aumogeiictBue Ten"
KonTponbHast paboTa o Teme
"MexaHuyeCcKoe BUKeHHe.
BsaumopeiictBue ten"
Wwmrmynbc Tesna. VIMITy/IbC CUIIBL.
3aKOH COXpaHeHUs! UMITyJIbCa.

Ynpyroe u Heyripyroe
B3aUMO/IeICTBUE

Perienue 3azau o teme "3akoH
COXpaHeHus UMITyJIbca"

Ypok-koHbepeH1Us "PeakTHBHOE
[IBUJKeHue B [IPUPO/ie U TexHuKe"

MexaHnueckasi paboTa ¥ MOIIJHOCTb

PaboTa cubl TSDKECTH, CUTIBI
YIPYTOCTU U CUJIbI TPEHUS

bubmoreka LIOK
https://m.edsoo.ru/ff0af33c

bubmoreka LIOK
https://m.edsoo.ru/ff0afe36

bubnmroreka [JOK
https://m.edsoo.ru/ff0b02b4

bubnmoreka [JOK
https://m.edsoo.ru/ff0b0408

bubnmoreka [JOK
https://m.edsoo.ru/ff0b06ec

bubnuoreka IIOK
https://m.edsoo.ru/ff0b07fa

bubmoreka [JOK
https://m.edsoo.ru/ff0b096¢

bubmoreka [JOK
https://m.edsoo.ru/ff0b0a84

bubmoreka [JOK
https://m.edsoo.ru/ff0b0db8




36

37

38

39

40

41

42

43

44

45

46

47

48

JlabopatopHasi paboTa
«OripezienieHrie paboThI CHJTbI TPEHUS
IIpY paBHOMEPHOM [[BH)KeHHWHU Tejia
T10 TOPU30HTA/ILHOM TOBEPXHOCTH»

CBsI3b 9HEprUu 1 pabOTHI.
[ToreHrManbHasE SHEPTUS

Kunetnueckas sHeprus. Teopema o
KUHeTHUUYeCKOUW SHepruun

3aKOH COXpaHeHUs SHePTUU B
MeXaHUKe

JlaboparopHas paborta «/3yueHue
3aKOHA COXPAHEHHUS SHEPIHK»

KosnebaTenbHOe ABWKEHHE U ero
XapaKTepUCTUKU

3aTyxaromye KonebaHusl.
BeIHYX/1€eHHbIe KOJ/lebaHusI.
Pe3onanc

MaremMaTruecKuii U NpYy>KUHHbIN
MasiTHUKH

Ypok-uccienoBaHre «3aBUCUMOCTh
nepuo/ia KoyiebaHui OT )KeCTKOCTH
TIPY>KHUHBI U MaCChl TPy3a»
[TpeBpailjeHHe SHEPTUU TIPU
MeXaHUYeCKHX KOJIe0aHUsX
JlaboparopHas paboTa
«OrmpeesieHre YaCTOThI U TIepHo/ia
KosiebaHUl MIPY)KUHHOTO MasTHUKa»
JlaboparopHast pabota «ITpoBepka
HEe3aBMCHUMOCTHU TIepro/ia KojebaHui
rpy3a, MO/BEIIeHHOT0 K HUTH, OT
MacChl rpy3a»

Mexauuueckue BoJIHbI. CBOUCTBaA

bubmoreka LIOK
https://m.edsoo.ru/ffOb0c32

bubmoreka IIOK
https://m.edsoo.ru/ffOb12fe
bubmoreka IIOK
https://m.edsoo.ru/ff0b1858

bubnmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bubnmoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmoreka [JOK
https://m.edsoo.ru/ffOblaec

bubmoreka LIOK
https://m.edsoo.ru/ffOb197a

bubmoreka LIOK



49

50

51

52

53

54

55

56
57

58

59

60

MeXaHHM4YeCKHX BOJIH. HpOAO]’ILHLIe n
rnoriepevyHbie BO/THBI

Ypok-KoHpepeH1ng "MexaHuueckue
11

BOJIHBI B TBEPJOM TeJie.

CeticMuueckKyie BOJIHbI"

3ByK. Pacnipoctpanenue u
OTpa)keHHe 3ByKa

Ypok-uccnenoBanue "HabsrozeHuve
3aBMCHMMOCTH BBICOTHI 3BYKa OT
4acToTh!"

I'poMKOCTB 3ByKa M BbICOTA TOHA.
AKyCTHUeCcKUil pe30HaHC
Ypok-kKoHbepeHLUs "YIbTPa3BYK U
MH(}pa3ByK B NPUPOJie U TeXHUKe"
[ToaroToBKa K KOHTPOJIBHOM paboTe
110 Teme "3aKOHbI COXpPaHeHUs.
MexaHuueckue KojebaHWs ¥ BOJTHBI"

KonTponbHast paboTa o Teme
"3aKOHBI COXpPaHeHMUs.
MexaHuueckre Koie0aHus U BOTHBI"

OJIEKTPOMAarHUTHOe TI0J1e.
DJIEKTPOMAarHUTHbIE BOJTHBI

CBoiicTBa 3/1eKTPOMAarHUTHBIX BOJIH
Ypok-koHbepenuus "lkana
3J1IeKTPOMAarHUTHBIX BOJIH.

Vcnosib30BaHye 3/1eKTPOMarHUTHBIX
BOJIH JI/Is COTOBOM CBSI3U"
Ypok-uccienosanue "l3yuenue
CBOMCTB 3/1IEKTPOMarHUTHBIX BOJH C
TIOMOIL[bI0 MOOMIbHOTO TesieoHa"

Perienne 3a444 Ha orpenejieHne
YACTOThI U AJTMHBL

https://m.edsoo.ru/ff0b21fe

bubmoreka IIOK
https://m.edsoo.ru/ffOb23ca

bubnmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bubnmoreka [JOK
https://m.edsoo.ru/ff0b2abe

bubmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bubmoreka [JOK
https://m.edsoo.ru/ff0b2c6c
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63

64

65

66

67

68

69

70

371eKTPOMAarHUTHOW BOJTHBI

O/IeKTpOMarHUTHasi IpUpo/ia CBeTa.
CkopocThb cBeTa. BonmHoBbIE
CBOMCTBA CBeTa

Wcrounuku cBeta. [IpsimonvHeliHoe
pacrpocTpaHeHue cBeTa. 3aTMeHUs
Conxija v JIyHsl

3aKOH OTpa)keHus CBeTa. 3epKasa.
Pemrenue 3aziau Ha MpuMeHeHUe
3aKOHA OTpakeHus CBeTa

[Ipenomnenuve cBeta. 3aKOH
TipesIoMJIeHHsI CBeTa

[ToHOE BHYTpeHHee OTpakeHue
cBeTa. Mcnonb3oBaHue OIHOTO
BHYTPEHHero OTpaKeHUs B
ONTHUYECKUX CBETOBO/IaX

JlaboparopHast paboTa
"NccnenoBanye 3aBUCMMOCTH yIJia
TpesIOMJIeHHs] CBETOBOIO Jiyua OT
yrJia naZileHusl Ha rpaHulie "BO3[yX-
crekiao""

Ypok-KoHhepeHIHs
"Hcrionb30BaHue MOJTHOTO
BHYTPEHHET0 OTPa’KeHHs:
CBETOBO/ibl, ONTUKOBOJIOKOHHAsI
CBS3b"

JIuH3el. OniTMUecKasi Cuja JIMH3bI

[TocTpoeHne n300pa>keHHiA B IMH3aX

JlaboparopHas paboTa
"OmnpeeneHuie HOKYCHOTO

bubmoreka LIOK
https://m.edsoo.ru/ff0b31d0

bubmoreka [JOK
https://m.edsoo.ru/ff0b3658

bubnmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bubmoreka IIOK
https://m.edsoo.ru/ffOb3aea

bubnmroreka [JOK
https://m.edsoo.ru/ff0b3c5c

bubmoreka LIOK
https://m.edsoo.ru/ffOb3f2c
bubnuoreka LIOK
https://m.edsoo.ru/ff0b444a

bubmoreka [JOK
https://m.edsoo.ru/ff0b4206
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81
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PaCCTOSIHUS ¥ ONITUUECKOW CHJIBI
cobuparorieii TMH3BI"

Ypok-koHbepeHius "OnTuyeckre
JTMH30BBIe TTPUOOPHI"

I'na3 kak ornrvueckas cCUcTema.
3peHue

Ypok-koHbepeHius "ledeKTb
3peHus. Kak coxpaHuTs 3peHue"”
Pa3noykeHue 6e10ro cBeta B CITEKTP.
OmnbiTel HetoTOHA. CrioxkeHue
CTeKTpa/bHbIX LIBeTOB. [lucnepcust
cBeTa

JlabopaTopHast pabota "OmnbIThI TIO
pasJiokeHuro 6eoro cBeta B CIIEKTP
Y BOCTIDUSITHIO LIBETA MTPeAMETOB
TIPY MX HaOJTFOIeHNH uepe3
L[BeTOBbIe (PUILTPHI"

Ypok-npakTUKyM "Bo/IHOBbIE
CBOMCTBA CBeTa: AUCIepCHs,
vHTep(epeHLs U Judpakiusa”
OneITel Pe3epdopaa v nyiaHeTapHas
MoOJie/lb aToMa

IToctynatel bopa. Mogesns atoma
bopa

Wcnyckanue U rorJiomnjeHue ceeta
atoMoM. KBaHTel. JInHeluaTble
CIEeKTPbI

Ypok-nipaktrky™m "HabsmogeHue
CIIeKTPOB UCITYyCKaHUA"

Pa/inoaKTUBHOCTD U €€ BU/IBI

CTtpoeHue aTOMHOrO s7pa.

bubmoreka [JOK
https://m.edsoo.ru/ff0c0a7e
bubmoreka LIOK
https://m.edsoo.ru/ff0b4684

bubnmoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bubnmoreka [JOK
https://m.edsoo.ru/ff0cOe2a

bubnuoreka LIOK
https://m.edsoo.ru/ff0c12a8

bubmoreka LIOK
https://m.edsoo.ru/ff0c144c

bubmoreka LIOK
https://m.edsoo.ru/ff0c1550

bubmoreka [JOK
https://m.edsoo.ru/ff0c1672

bubmoreka LIOK
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94

HyknonHas Mozesns

PagnoakTrBHBIe TIpeBpalleHus.
M30TO0m®!

Perienuie 3ajjau 1o teme:
"PasyoakTBHBIe ITpeBpaljeHus"

[Tepuog nonypacnazga
Ypok-koHpepeHL s
"PasnoakTUBHBIE U3/TyYeHUs B
TpUpoJe, MeJuLIHe, TeXHUKe"
AnepHbie peakin. 3aKOHbI
COXpaHeHUs 3apsi0BOro 1
MaCCOBOI'0 YMCes

OHeprus CBsI3U aTOMHBIX s/ep.
CBsi3b MacChl ¥ SHEPrUr

Perienue 3azau o teme "AnepHoie
peakmn"

Peakijuu cuHTe3a U JjeneHus saep.
Vctounuky sHeprun CosHIIa U 3BE3],
Ypok-kKoH(pepeHys " nepHas
JHepreTvka. /lelcTBUs
PaZiIMOAKTUBHBIX U3/Ty4yeHUl Ha
>KUBbIe OpPraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DJIeKTPOMarHuTHoe IoJie.
OJIeKTPOMAarHUTHbIE BOJIHBI.
KBaHTOBBIE sB/IEHKS"

KoHTtposnbHast paboTa o teme
"D/IeKTPOMarHMTHOe MoJIe.
OJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBebie sBienus"

[ToBTOpeHMe, 060011IeHYE.
JIabopaTopHble pabOoTHI TT0 KYpCy

https://m.edsoo.ru/ffOc18ac
bubmoreka LIOK
https://m.edsoo.ru/ffOclal4

bubmoreka [JOK
https://m.edsoo.ru/ff0clb4a

bubnmroreka [JOK
https://m.edsoo.ru/ff0c2126

bubnmoreka [JOK
https://m.edsoo.ru/ff0c1c58

bubnmoreka [JOK
https://m.edsoo.ru/ff0c1d7a

bubnmoreka [JOK
https://m.edsoo.ru/ff0c1e88

bubmoreka LIOK
https://m.edsoo.ru/ff0c223e

bubmoreka [JOK
https://m.edsoo.ru/ff0c245a
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100
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102

"B3aumopeiictBue Ten"

[ToBTOpeHue, 006001IeHe. PelieHre
pacyeTHbIX ¥ KaueCTBEHHBIX 3a/jau
1o Teme "TerioBele rpoLeccs!”

[ToBTOpeHue, 006001IeHe. PelieHre
pacyeTHbIX ¥ KaUeCTBEHHBIX 3a/jau
rio Teme "KII/I TerioBbIx
JBUraTenen"

[ToBTOpeHue, 06001eHe. PelieHue
PaCUeTHBIX M KQUeCTBEHHBIX 3a/lau
o teme "KII/] snekTpoycTtaHOBOK"

[ToBTOpeHMe, 060011eHNe.
JIabopaTopHbIe paboThI 10 KypCy
"CBeTOoBbI€ sIBJIeHUS "

[ToBTOpeHue, 060611eHMe. PaboTa c
TEeKCTaMHU 110 TeMe "3aKOHBI
COXpaHeHHus B MexaHuke"

[ToBTOpeHue, 060011eHKe. PaboTa c
TekcTamu 110 TeMme "Konebanus u
BOJIHBI"

[ToBTOpeHue, 060011eHKe. PaboTa c
TeKCTaMHu 110 Teme "CBeTOBbIe
ABJIeHUS"

[ToBTOpeHue, 06061eHMe. PaboTa C
TeKCTaMu 110 Teme "KBaHTOBas U
sfepHas (usmka"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

bubmoreka LIOK
https://m.edsoo.ru/ff0c2572

bubmoreka [JOK
https://m.edsoo.ru/ff0c2a2?2

bubmoreka [IOK
https://m.edsoo.ru/ff0c2b30

bubmmoreka IIOK
https://m.edsoo.ru/ff0c2c52

bubnuoreka IIOK
https://m.edsoo.ru/ff0c2d6a

bubnuoreka LIOK
https://m.edsoo.ru/ff0c2e82

bubnmoreka [JOK
https://m.edsoo.ru/ff0c3044
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Kop
NnpoBepsieMoro
pe3y/bTara

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

IIpoBepsieMble MpeMETHBIE Pe3y/IbTAaThl 0CBOEHHS 0CHOBHOM
o0pa3oBare/IbHOM MPOrpaMMbI 0OCHOBHOI'0 0011iero 00pa3oBaHusi

HCII0/Ib30BATh M3YyU€HHbIE IIOHATHA

pasnuyaTh SIBJIEHUSI TI0 ONKWCAHUI0 MX XapaKTepPHbIX CBOWMCTB U Ha
OCHOBE OIbITOB, J€MOHCTPUPYIOLIMX laHHOe (PU3NYeCcKoe sIBJIEHUe

pacriosHaBaTh [pOSIB/IeHHMe W3y4YeHHBbIX (PU3NUECKUX SBJIEHUM B
OKpy’KatollleM MHpe, B TOM uuciie (u3nueckue siBjieHUs B NIPUPO/E,
IIpY 3TOM T1epeBOJUTb MPAKTUUeCKYIo 33/jauy B yueOHYI0, BbIENATh
CyllleCTBeHHbIe CBOMCTBA (MpM3HaKK) (pr3NUeCKUX sIBIeHUMN

OMUCHIBaTh HW3y4YeHHble CBOMCTBa Teql U (U3UUeCKUe SIBJIeHUs,
UCToNb3ysl (GU3WYeCcKre BeJIMUWHBI, TPH OIMHCAHHUU TIPAaBUJIbHO
TPaKTOBaTh (DU3UUECKHUN CMBIC/II UCMOMb3yeMbIX BeMUWH, HUX
0003HaueHUst ¥ eJUHUILIbI (DU3UUECKUX BEJTMUWH, HAXOJAUTb (OPMYIIbI,
CBsI3bIBAIOLI[E  [laHHYIO (U3UUYECKYl0 BeIMUMHY C JIDYTUMU
BeIMUMHAMH, CTPOUTb  TpaduKu  U3yueHHBIX  3aBUCHUMOCTeM
(bU3MYeCcKrx BeTMUUH

XapaKTepu30BaTh CBOMCTBA Tesl, (pr3nueckKue siBIeHHsT U MPOLIECCHI,
VICTIOJ/Ib3YSl M3yUeHHble 3aKOHbl, NpHW 3TOM /[aBaTb CJIOBECHYIO
¢bopMy/nMpOBKY 3aKOHa W 3alWCbiBaThb €ro MareMaTuyeckoe
BbIDa)KEeHUe

0OBSICHATL (PU3UUECKUE sIBJIEHMs, TIPOLIECChl U CBOMCTBA TeJl, B TOM
yucie U B KOHTEKCTe CUTyallMid TMpPaKTUKO-OPUEeHTHPOBAHHOIO
XapakTepa: BbISIB/SITb TNPUUMHHO-C/Ie/ICTBEHHbIe CBsI3M, CTPOMTh
00BsicHeHHe M3 1 — 2 JIOTMUECKHWX IIIaroB C Oropod Ha 1 — 2
M3y4YeHHBIX CBOMCTBA (hM3UUeCKUX sIBJIeHUM, (PU3MUeCKrX 3aKOHa WK
3aKOHOMEPHOCTH

peliaTh pacyéTHble 3ajauv B 1 — 2 [eHCTBUS, UCIIO/b3YS 3aKOHBI U
(opMyiibl, CBSI3bIBatOLME (PM3MUECKHe BeJIMUMHBI: Ha OCHOBE aHasn3a
yC/AOBUS 33/lauyd  3alMChiBaThb KpaTKOe YCJOBHe, TMOJCTaB/sATh
¢u3nueckre BeJIMYMHBI B (POPMYJ/IbI U NTPOBOAUTH PACUéThbl, HAXOJUTH
CIIPaBOUHbIE [JaHHbIe, HeOOXOAMMBIe /ISl PellleHus 3aJau, OLleHNUBATh
peaMCTUYHOCTb MOMYYeHHON (PM3UUYeCKOU BeJTMUUHbI

pacrio3HaBaTh MPOOJIeMbI, KOTOpPble MO)XHO PELIUTb TIPH TOMOIIH
¢u3nMYeCcKUx MeTOJOB, B ONMCAHUU HCCIe[0OBaHUSl  BbIZE/AThH
1poBepsieMOe  TpeANnosoXKeHue  (TuUmoresy),  pas3iMyatb U
VHTEPIIPeTHPOBaTh TIOMyYeHHBIH pe3y/bTaT, HaXOJWTh OLIMOKKA B
XO/le OIbITa, ZieJ1aTh BbIBO/bI [10 €ro pe3y/bTaTamMm

MIPOBO/IUTh OMBITEI 1O HaOMOZeHNI0 (PU3NUECKUX SIBJIEHWUM WU
¢u3nuecKMx  CBOWCTB  Tel:  (POPMY/IMpOBaTb  IIPOBepsieMble
NIPeANONIOXKeH!sl, CcOOMpaTh  yCTAaHOBKY W3  TIPeJIOKEHHOTO
000pyZi0BaHUsl, 3aMMChIBATh X0/, OTbITa ¥ (JOPMY/IMPOBATh BHIBO/IBI

BBITIO/IHATE TPSIMble M3MEPEeHHs C WCII0/b30BaHWEM aHalOroBbIX U
1(pOBLIX MPUOOPOB, 3aMMCHIBaTh IOKa3aHWsS TPHUOOPOB C y4ETOM



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19
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3a/JaHHOM aOCOTFOTHOM TTOTPEITHOCTH U3MepPeHU

MPOBO/IUTh ~ UCC/e[JOBaHHWe  3aBUCMMOCTH  OJHOW  (U3nUUecKoi
Be/IMUMHBI OT JPYrol C WCIOMb30BaHUEM TMPSIMBIX H3MepeHui,
yuacTBOBaTh B TUIAHUPOBaHUM Y4yeOHOTrO MCCIe[oBaHuUsl, COOMpaTh
YCTaHOBKY U BBITIOHATh M3MepeHUs], cyiefys npe/ioKeHHOMY TIJIaHy,
(bUKCcUpoBaTh pe3y/nbTaThl TIOYYeHHOW 3aBHUCHMOCTH (PU3UUeCKUX
Be/IMUMH B BHU/IE TIPEJIOKEHHBIX TaO/MUI] U TPadHKOB, [1e/1aTh BHIBObI
10 pe3y/ibTaTaM UCC/Ie0BaHUsT

NIPOBOJJUTh KOCBEHHble H3MepeHHsl (PU3NUeCKUX BeJIMUMH, Clleflysi
TIpe/I/IOKeHHON WHCTPYKLMU: TP BBIMIOJTHEHUU M3MepeHui cobuparthb
5KCIIepUMeHTalbHYI0 YCTaHOBKY M BBIUMC/IATH 3HaueHHe HCKOMOU
BeIMYUHBI

cobnroiaTh TIpaBW/la TeXHWKA Oe3oracHocTd mipu  pabore ¢
nabopaTopHbIM 000py/J0BaHHEM

yKa3blBaTh TIPUHLUMBI  AEWCTBUSI TMPUOOPOB UM TEXHUUYECKHUX
YCTPOMCTB, XapaKTepu30BaThb TPUHIUIBLI [eWCTBUSA U3yUeHHBIX
NpuOOPOB M TEeXHUYECKUX YCTPOWCTB C TIOMOIIBbID WX OMNMCaHUS,
WCTIO/IBb3Ysl  3HAHUSI O CBOWCTBAX  (PU3HWUECKUX  SBJIEHUH U
HeoOXo/iMble (GU3NUeCKHe 3aKOHbI M 3aKOHOMEPHOCTH

MIPUBO/JIUTh TIpUMepbl  (HaxXoAWThb WHGOpPMAI[MI0O O TpUMepax)
TpaKTUUeCKOT'0 MCIO0J/Ib30BaHUs (M3UUeCKUX 3HaHWW B IOBCeHEBHOM
JKU3HU [ oDecrieueHusi 0Oe30racHOCTH TIpM  OOpallieHun  C
npubopaMy ¥ TEXHUYECKUMU YCTPOUCTBAMH, COXPaHEHHsI 3/10POBbs U
co0/TF0/IeHNsT HOPM 9KOJIOTUUeCKOro TOBe/IeHUsI B OKPY»Kalollleit cpefie

OCYIIECTB/ISATH OTOOpP MCTOYHMKOB WH(OPMAI[UM B ceTH VIHTepHeT B
COOTBETCTBUM C 3a/laHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBe
UMEIOIUXCs 3HAaHWUM U TIyTéM CpaBHEHUSI Pa3/IMUHBIX KMCTOUHHUKOB
BBIJIe/IATE MH(OPMAILMIO, KOTOpasi sIBJSIETCS TIPOTUBOPEUMBOW WJIH
MO>KeT ObITh He/[OCTOBEPHOM

VICII0/Ib30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHuM
HayYHONOINY/ISIPHYIO ~ JIMTepaTypy  (M3UUYeCKOro  COZlepkKaHus,
CrpaBOYHblE MaTepuasbl, pecypcel ceTd VHTepHeT, B/ajeTh
npréMaMH KOHCTIEKTHPOBAHUS TeKCTa, npeobpa3oBaHust HHGOPMan
Y3 OIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

co3/jaBaTb COOCTBEHHbIE KpAaTKHE MUChbMEHHbIE U YCTHBIE COOOIIEHMS
Ha OCHOBe 2 — 3 WMCTOYHMKOB WHMOPMaLMK (PU3UUECKOTO
COZIep>KaHusi, B TOM UMC/Ie MyOJMUHO ZiesiaTb KpPaTKWe COOOILeHHs O
pe3y/ibTaTax IIPOEKTOB WM YyueOHBIX HWCC/Ie[OBaHUM, TPU 3TOM
IPaMOTHO HCTIO/Ib30BaTh W3YUEHHBIM TMOHSATHUHHBIA armapar Kypca
(bU3MKH, COTIPOBOXK/IATh BBICTYIIEHHUE TIPe3eHTal[iel

TIpY BBITIOJTHEHUH Y4eOHBIX TIPOEKTOB U UCC/IeIOBaHUM pacripefiesisiTh
00sI13aHHOCTH B TPYIINe B COOTBETCTBUM C MOCTAaB/IeHHBIMH 33/jauaMHy,
C/1IeJUTh 3a BBINOJHEHWeM IlaHa [JeMCTBUM, a/leKBaTHO OLIeHHMBAaTh
COOCTBeHHBIM BK/Ia[ B JeATeNbHOCTb TPYIIIbl, BBICTPANBATh
KOMMYHHUKaTUBHOE B3aUMO/IeNCTBHUE, YUWThIBast MHeHUe

OKPY’KaroIInX



Kopa
npoBepseMoro
pe3yJbTara

1.1
1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

ITpoBepsieMbie NpeAMeTHbIe Pe3y/IbTaThl 0CBOEHHsA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 0011[ero 00pa3oBaHHs

HCI10/1b30BATh IMTOHATHA

pasnuuath SIBJIEHUs] 10 OINKCAaHUI0 MX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OIIbITOB, JIeMOHCTPUPYIOIIMX JaHHOe PU3nUecKoe siBJieHUe

pacrio3HaBaTh TPOsiBieHWe U3YyUeHHbIX (U3NUYeCKUX SIBJIeHUM B
OKpy’KarollleM MHpe, B TOM uurciie (u3nueckve siBjieHUs B TPUPO/IE,
TIPU 3TOM TE€PEBOZAMTD MPAKTUUECKYIO 3a/lauy B yueOHYIO, BbIIE/ISTh
CyllleCTBeHHbIe CBOMCTBA (MpU3HAKK) (M3UUeCKUX SIBJIeHUM

OTMCHIBaTh HW3yueHHble CBOWCTBA Tel U (U3UUecKue siBIeHUS,
WCTO/B3ysl  (r3uuecKre BeJWUUHbI, TIPU OMUCAHUM TIPAaBUIBLHO
TPaKTOBaTh  (PU3UUECKUM  CMBICT  WCIIOJb3yeMbIX  BEJIMUMH,
0003HaueHUst ¥ eJUHUIIbI (DU3UUECKUX BEJTMUWH, HAXOJUTb (OPMYJIbI,
CBSI3bIBAIOLI[ME  [aHHYIO (U3UUYECKYl0 BeIMUMHY C JIDYTUMU
BeIMUMHAMH, CTPOUTb  TpaduKu  U3yueHHBIX  3aBUCHUMOCTeM
(bU3MYeCcKrx BeTMUUH

XapaKTepru30BaTh CBOMCTBa Tes, (pu3nuecKue siBJIeHUs U TPOLIECCHI,
WCTO/Ib3Ysl M3yUeHHble 3aKOHbl, MNpPW 3TOM JiaBaTb CJIOBECHYIO
¢bopMy/MpOBKY 3aKOHa UM 3alMChiBaTh €ro MareMaTHyeckoe
BbIpaKeHUe

00BSICHATL (hM3HUYeCKHe TIPOIeCChl U CBOMCTBA TeJ, B TOM UKC/ie U B
KOHTEKCTe CUTyalluid TMpPaKTUKO-OpPHeHTHPOBAHHOTO  XapakKTepa:
BBISIB/ISITh TIPUUMHHO-CJI/ICTBEHHbIE CBSI3H, CTPOUTL 00bsiCHeHHe U3 1
— 2 JIOTUUeCKHX IIIaroB C TMOMOIIbI0 1 — 2 W3ydyeHHBIX CBOMCTBa
bu3nYeckux siBeHUH, GU3nueCcKrX 3aKOHa WX 3aKOHOMEPHOCTH

pelllaTh pacyéTHble 337auv B 2 — 3 [1elCTBUS, UCTIO/b3Ys 3aKOHbI U
dhopmy/ibl, CBsi3bIBatOIMeE (DU3MUeCKHe BeJTMUUHbI: Ha OCHOBE aHau3a
YCJIOBUSI 3a/lauM 3alMChIBaTh KPaTKoe YC/IOBHE, BLISIB/SITh HEJOCTAaTOK
JAHHBbIX [JIA pelIeHWs 3a/laud, BbIOUpaTh 3aKOHBI U (HOPMYIIbI,
HeoOXO/IMbIe /Jisi €€ pelleHus], TIPOBO/IUTh PAaCUéThl U CPAaBHUBATh
Mo/lyyeHHOe 3HaueHue (PU3UUeCKOW BeJUUMHBI C UW3BECTHBIMU
JAaHHBIMHU

pacrio3HaBath TpoOeMbl, KOTOPble MOXKHO DeLIUTh TPU TTOMOILA
(hr3MYeCcKrX MeTO/I0B, UCTIO/b3Ysl OMMCAaHUe UCC/Ie/I0BaHUS, BbIIe/SATh
TipoBepsieMOe TIpe/NoJ/iIoKeHre, OLIeHHWBATh ITPABU/IBHOCTH TOpSiIKa
TIpOBe/IeHUs1 UCC/Ie/IOBaHUS, /le/iaTh BBIBO/bI

TIPOBO/IUTh OIMBITEI 10 HaOMOAEeHNI0 (DU3NUECKUX SIBJIEHUHA WU
¢u3NuecKMx  CBOWCTB  Tel:  (POPMY/IMpPOBaTb  IIPOBepsieMble
NIPeATONOXKeHHsI, CcoOMpaTh  yCTAaHOBKY M3  TIPeJIOKEHHOTO
000opyZi0BaHUs, OMUCHIBATL XOZ, OTIbITa ¥ (POPMY/IUPOBATh BHIBO/IbI

BBLITIOJTHATL TIPSIMble U3MEpPEHHsI C UCIO0/b30BaHHWEM aHaIO0TOBbIX
NIpUOOPOB U AATUMKOB (PU3UUECKUX BETUUYNH, CDAaBHUBATh Pe3y/IbTaThI
M3MepeHUH C YUETOM 3a/laHHOM abCOJIFOTHOM MOTPeITHOCTH

MPOBOJUThL  MCCJ/Ie[lOBAaHWE  3aBUCMMOCTA  OJHOW  (PM3UUYECKOU
Be/IMYMHBI OT JIPYyrOM C MCIO/Ib30BaHUEM TIPSMbIX H3MepeHUit:
TJIaHUPOBaTh MCC/e/JoBaHKe, COOMpaTb YCTAaHOBKY W BBITIOJHSTH
V3MepeHusi, ciefysd  IpeJJIOKeHHOMY  I71aHy, (DUKCHPOBaTh



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20
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Kop
NnpoBepseMoro

pe3y/bTaThl TIOyUeHHOW 3aBUCUMOCTU B BUfe Tabiull U rpaduKoB,
JleJ1aTh BBIBO/IBI TIO Pe3y/IbTaTaM UCC/Ie0BaHUS

MPOBOZUTL  KOCBEHHble  U3MepeHUs]  (U3NUeCKUX  BeJIMUMH:
TJIaHUPOBaTh W3MepeHusi, COOMpaTh IKCIIePUMEHTA/IbHYI0 yYCTaHOBKY,
cnenysi TIPeJIOKEHHOW HWHCTPYKLMM, W BBIUMC/SATH 3HaueHue
Be/TMUMHBI

cobmofaTh TpaBW/Ia TeXHUKM Oe3omacHocTd mipu  pabote ¢
nabopaTopHbIM 000pyJ0BaHEM

XapaKTepy30BaTh TIPUHIUIBI JI€HCTBUS HW3YyUeHHBIX TIPUOOPOB U
TeXHUYEeCKUX YCTPOMCTB C OINMOPOM Ha WX OMMCAHUS, HCIIO/b3Ys
3HaHUS O CBOWCTBaX (U3WYECKUX SIBJIEHMM U HeoOX0oJuMble
¢du3nyeckre 3aKOHOMEPHOCTH

pacrio3HaBaTh TPOCThle TeXHUYeCKHe YCTPONCTBA U W3MepUTe/bHbIe
TIpUOOPBI TI0 CXeMaM U CXeMaTUUHBIM PUCYHKAM, COCTaB/ISTh CXEMbI
JIEKTPUUECKUX 1ieTleld C TOC/iefioBaTe/IbHbIM UM Tapasiie/bHbIM
coeMHEHHWEM 3JIeMEHTOB, pa3/uyas yCJIOBHbIe  0003HAuYeHHs
3JIEMEHTOB 3J/IeKTPUUYECKUX Liereit

MIPUBO/JIUTh TIpUMepbl  (HaxoAuWTh WHGOpPMAIMI0 O TpUMepax)
TpaKTUUeCKOT'0 MCIOJ/Ib30BaHUsl (M3UUeCKUX 3HaHUU B IOBCeTHEBHOM
JKU3HU [ oDecrieueHusi 0Oe30macHOCTH TIpM  OOpallieHuw  C
npubopaMy ¥ TEXHUYECKUMU YCTPOUMCTBAMH, COXPaHEHHsI 3/10POBbs 1
co0/TF0/IeHHsT HOPM 9KOJIOTHYeCKOro TIOBe/IeHUsI B OKpY»Katoleli cpefie

OCYILIeCTB/SATh MOMCK UHPOPMaLK (HH3UUeCKOT0 COZIep>KaHUsI B CeTH
VHTepHeT, Ha OCHOBE HMEIOLIUMXCS 3HAaHWW U TyTéM CpaBHEHHS
JOTIO/THUTETbHBIX MCTOUYHUKOB BbIZIENIATE WHGOpPMAIMIO, KOTOopast
SIBJISIETCSI TIPOTUBOPEUMBOM WJIM MOXKET ObITh HeZIOCTOBEPHOU

UCII0/Ib30BaTh TPU  BBIMIOJHEHUM yuyeOHBIX 3aZlaHuMl  Hay4HO-
MOMY/ISPHYIO JIUTEpPaTypy (PU3MUeCKOro COJep>KaHHus, CIIpaBOYHble
MaTepuasbl, pecypcbl ceTd VIHTepHeT; BiajeTb IpUEMaMU
KOHCITeKTUPOBaHUsI TeKCTa, Tpeobpa3oBaHus MH(GOPMAL[UKM U3 OFHOU
3HAaKOBOM CUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHBIE MMMCbMEHHbIE U KpaTKKe YCTHbIe COOOIIeH s,
000011ass MHGOPMALIMIO W3 HECKOJbKUX HWCTOYHHMKOB (DHU3UUECKOTo
CoZiep)KaHWsl, B TOM 4YHC/Ae MyOIMYHO TIPeACTaB/SATh Pe3yabTaThl
MPOEKTHOM WM HWCC/Ie[0BaTe/IbCKOM  [1eATe/IbHOCTH, TP 3TOM
rPaMOTHO MCII0/Ib30BaTh W3YYEHHbIM MOHATUMHBIM anmnapar Kypca
(131KH, CONPOBOXKJATh BBICTYIJIEHUE Mpe3eHTalen

IIPY BBITIOJIHEHWM YyueOHBIX MPOEKTOB M MCC/IeI0BaHUM (DHU3MUeCKIX
NIPOLIeCCOB pacripefieisiTb 00s13aHHOCTH B IpYIIe B COOTBETCTBUU C
MIOCTAaB/IEHHBIMU  3a/lauaM¥, C/IeJUTh 32 BBINIOJHEHWEM TUlaHa
JecTBU W KODpeKTHUpOBaTb  ero, ajZiekBaTHO  OLleHHMBaTh
COOCTBeHHBIM BK/Ia[ B JeATeNbHOCTb TPYIIIbl, BBICTPAUBATh
KOMMYHUKaTUBHOe  B3alMOJIEHCTBUe,  TIPOSIB/IsiE ~ TOTOBHOCTh
paspelaTb KOHQIUKTbI

ITpoBepsieMble MpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTO 00111ero o6pa3oBaHus



pe3y/jbTaTa
1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

1.11

HCIO0J/Ib30BaTh M3yUEeHHBbIE TTOHATUSA

pasnuuath SIBJIEHUs] 10 OINMCAaHUI0 MX XapaKTepHbIX CBOWCTB M Ha
OCHOBE OTIbITOB, JIeMOHCTPUPYIOIMX JaHHOe (Pr3nuecKoe siBjieHUe

pacrio3HaBaTh TPOsiBIeHWe U3YyUeHHbIX (U3NUECKUX SIBJIeHUM B
OKpY’KarollleM MHpe, B TOM uuciie (Gu3nueckue siBJieHUsi B TIPUPO/E,
TIPU 3TOM TE€PEBOZMTDL MPAKTUUECKYIO 3a/lauy B yueOHYIO, BbIIE/ISTh
Cyll[eCTBeHHbIe CBOMCTBA (MpU3HaKK) (M3UUeCKUX SBIEHUM

OTMCHIBaTh HW3yueHHbIe CBOWCTBA Tel U (U3NuUeckue siBIeHUS,
UCToJb3ysl  (r3uuecKde BeJWUMHbI, TPU OMUCAHUU TPaBUIBHO
TPAaKTOBaThb  (PU3UUECKUM  CMBICT ~ HCIIOJb3yeMbIX  BEJIMUMH,
0003HaueHUst ¥ eJUHUIIbI (DU3UUECKUX BEJTMUWH, HAXOJUTb (OPMYJIbI,
CBSI3bIBAIOLI[ME  [JaHHYIO (PU3MUECKyl0 BeIUUMHY C JApYrUMH
Be/IMUMHAMH, CTPOUTb  TpaduKu  U3yueHHBIX  3aBUCHUMOCTeM
(bU3MYeCcKrx BeTMUUH

XapaKTepru30BaTh CBOMCTBa Tesl, (pu3nueckue siBJeHHs U TPOLIeCCHI,
WCTOJIb3ysl M3yUeHHble 3aKOHbl, MpPH 3TOM JiaBaTb CJIOBECHYIO
¢bopMy/MpPOBKY 3aKOHa UM 3alMChiBaTh €ro MareMaTHyecKoe
BbIp@KeHUe

00BSICHATL (hM3HUeCKHe TIPOIecChl U CBOMCTBA TeJ, B TOM UKC/ie U B
KOHTEKCTe CUTyalluid MpPaKTUKO-OpPHeHTHUPOBAHHOTO  XapakTepa:
BBISIBJIITh TIPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTb 00BSICHEHHE U3 2
— 3 JIOTUUeCKUX IIIaroB C TOMOIIbIO 2 — 3 W3y4eHHBbIX CBOMCTBa
bu3nyeckux siBeHuH, GHU3nMuecKuX 3aKoOHa UM 3aKOHOMEPHOCTU

pellaTh pacuéTHble 3ajauM (onuparolvecs Ha cUcTeMy u3 2 — 3
yPaBHEHMI), WCIIO/b3ys 3aKOHbI W  (OPMYJbI, CBSI3bIBAIOIIHE
¢usnyeckre BeMWUYMHBI: Ha OCHOBe aHa/lW3a YCJAOBUS 3a/jaud
3aMuChIBaTh KpPaTKOe YCJOBUE, BBISB/IATh HENOCTAIOIIMe WU
130BITOUHBIE JIAaHHBIE, BLIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOJUMBIE
JUIA peIleHusi, TIPOBOJUTb pPacyéThl W OL€HWBAThb PeajMCTUUHOCTh
TIOJTyYeHHOTO 3HaueHUst (GPU3UUeCKOU BeJTUUHHBI

pacrio3HaBaTh TMpPOOIeMbl, KOTOpble MOXXHO DEIIUTh TP TIOMOILA
(r3UUeCKMX MEeTO/0B, MCIO/b3Ysl OMKUCAHWEe UCC/e/JOBaHUs], BbIIe/STh
TipoBepsieMoe TpeJroJioXKeHre, OLleHWBaTh IPaBU/IbHOCTL TOPsAKa
TpOBeJleHUs] UCC/Ie[iOBaHMs, [ieJlaTh  BbIBO/IbI, WHTEPNPeTUPOBaTh
pe3y/bTaThl HAO/TFO/IEHNH 1 OTTIHITOB

NPOBO/IUTH OTBITHl TI0 HAO/MIOJEHUI0 (U3NUECKUX SIBJIEHUN WU
(U3MUeCKUX CBOWCTB TeJ: CAMOCTOSITE/IBHO COOMpaTh YCTAaHOBKY M3
n30bITOUHOrO Habopa 00OpYZOBaHMS, OMMCHIBATH XO[] OIBbITA M €ro
pe3y/bTaThl, POPMY/IHMPOBaTh BHIBO/bI

MIPOBO/IUTh TPH HEOOXOAMMOCTH CEPUI0 TIPSIMBbIX H3MEePEeHUH,
onpefensisi CpefHee 3HaueHWe H3MepsieMOW BenMUMHBI ((POKyCcHOe
paccTosiHue cobuparoie MH3b1), 000CHOBBIBATH BHIOOpP Crocoba
v3MepeHusi (M3MepUTebHOTOo rpubopa)

MIPOBOJUTh MCC/Ie[IOBAHME 3aBUCHMMOCTeN (U3NUYECKUX BeIUUMH C
VCTIO/Ib30BaHUEM TPSIMBIX M3MepeHWi: IJIaHupOBaThb UCC/e/0BaHue,
CaMOCTOSITeJTbHO COOMpaTh YCTaHOBKY, (PUKCUPOBATH pe3y/bTaThbl
TIOJTyUeHHOM 3aBUCHUMOCTUA (PU3MUYEeCKUX BeIMYMH B BHJe TaOmULU



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

l"pa(bI/IKOB, AeJj1IaTb BBIBOJLI 110 pe3y/ibTaTdaM UCC/1eJOBAHUA

MPOBO/IUTh ~ KOCBEHHble  H3MepeHHsi  (U3NUeCKUX  BeTUUUH:
TJIaHUPOBaTh M3MepeHHs], COOMpaTh KCIIEPUMEHTATBHYIO YCTaHOBKY
Y BBIOJIHATE W3MepPeHusi, CJiefiys TIpeAJioyKeHHONW WHCTPYKLIWH,
BBIUMC/ISTh 3HaueHWe BeIUUMHBI U aHAIU3UPOBaTh TIO/yueHHbIe
pe3y/bTaThl C YUETOM 3a/laHHOM TTOTPeITHOCTUA U3MepeHU

cobmofaTh TpaBW/Ia TeXHUKM Oe3omacHocTd mipu  pabote ¢
nabopaTopHbIM 000pyJ0BaHEM

pa3/inyaTh OCHOBHbIE TPU3HAKU H3YUeHHbIX (PU3NUECKUX Mojesieil:
MaTepHasibHasi TOUKa, abCOFOTHO TBEP/[0€ Tes0, TOUeUHbId NCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IJlaHeTapHas MOJe/b aToMa, HYK/JIOHHas
Mo/le/lb aTOMHOTO s/jpa

XapaKTepr30BaTh TIPUHLUIBI JIeHCTBUS HW3yueHHBIX TIPUOOPOB U
TeXHWYEeCKUX YCTPOMCTB C OMOPOM Ha MX OMNMCAHMs, WCII0/b3ys
3HaHHWA O CBOMCTBAX (U3WUECKUX SBJAEHMM U Heo0XoJuMble
¢u3nyeckre 3aKOHOMEPHOCTH

UCTIOMb30BaTh CXeMbl U CXeMaTU4YHble PHUCYHKH HW3Y4eHHBIX
TeXHUYECKUX YCTPOMCTB, W3MEepUTeIbHbIX ~ TPUOOpPOB U
TeXHOJIOTUYEeCKUX TIPOLIeCCOB TP peIleHruH yueOHO-TIPAKTUUeCKUX
3ajlau, ONTUYECKHE CXEMbI JI/Isi TIOCTPOEHUS U300payKeHUH B TJIOCKOM
3epKasie ¥ cobuparolei TMH3e

MPUBOAUTL TIpUMepbl (HaXoAuThb HWH(OpMAIMI0 O TpUMepax)
MPAaKTUYEeCKOT0 UCTO/Ib30BaHUs (DU3UUECKUX 3HAHUM B TTOBCEHEBHOM
JKU3HU i obecrieueHWss 6Ge3omacHOCTA TIpu  oOpaiieHud ¢
npubopaMu ¥ TEXHUUECKMMU YCTPOWCTBAMH, COXPAHEHHSsI 3/10POBbsS U
co0/Tr0ieHrst HOPM KOJIOTHUYeCKOTO ITOBe/IeHUsT B OKPY)KAIOLL[el cpeje

OCYILIeCTB/ISATh MOMCK UH(OPMaLK (HU3UUeCKOT0 COZlep>KaHus B CeTH
WNHTrepHeT, caMocCTOSITeJIbHO (OPMY/IUpPysl TIOMCKOBBIA  3arpoc,
HaxOAUTb TyTU  ONpejefieHuss  [JOCTOBEPHOCTH  TOJyYeHHOU
vH(OpMalMd Ha OCHOBE HMEIOIIUXCS 3HAaHUU U [IOMOJIHUTEIbHBIX
VICTOUYHUKOB

WCII0/Ib30BaTh TPU  BBITIOJHEHUM y4ueOHBIX  3aZlaHUM  HAy4HO-
MOMY/ISPHYIO JIUTEpPaTypy (PHU3MUeCKOro COJlep)KaHus, CIpaBOYHble
MaTepuasbl, pecypcbl ceTd VIHTepHeT; BiajeTb INpUéMaMu
KOHCITeKTUPOBaHUsI TeKCTa, Tpeobpa3oBaHus MH(GOPMAL[UKM U3 OFHOU
3HAaKOBOM CUCTEMBI B IPYTYIO

co3/jaBaTb COOCTBEHHbIE TMHMCHbMEHHBbIE M YCTHbIE COOOIIEeHUS Ha
OoCHOBe WHGMOPMALIMM M3 HECKOJbKMX HWCTOYHUKOB (PU3NUECKOTO
coZiep>KaHusi, MyO/IMUHO MPe/ICTaB/IATh Pe3y/IbTaThbl MPOEKTHOW WM
HCCTIeI0BaTe/TbCKOU JleATe/IbHOCTH, rnpu 3TOM rpaMOTHO
WCII0/Tb30BaTh U3yUeHHbIM TTOHSTUIHBIN affapaT U3yuyaeMoro pasjesa
(U3MKKM ¥ COMPOBOX/ATh BBICTYIJIEHWe TIpe3eHTalell C y4éToM
0COOEeHHOCTeN ayIUTOPHUH CBEPCTHUKOB

NIpY BBITIOJIHEHUM y4eOHBIX MPOEKTOB U MCC/IeloBaHUN (DU3NUYeCKUX
TIPOLIECCOB pacIipeZiesisiTb 00513aHHOCTH B TPYITIe B COOTBETCTBUM C
MOCTaB/eHHbIMUA ~ 3aJjlauaMH, CJAeIUTh 3a BbINIOJIHEHWEM [lJlaHa
JIeUCTBUM U  KOPPEKTUpPOBaTb  €ro, aZieKBaTHO  OLeHHWBATh
COOCTBEeHHBIM BK/IaZ, B [IeSTeJIbHOCTb TPYMIbl, BBICTPaWBaTh
KOMMYHUKaTUBHOe  B3aUMOJIeHiCTBUe,  TPOSB/SAA  TOTOBHOCTh



pasperiatb KOHQJIUKTEI



ITPOBEPAEMBIE OJIEMEHTBI COJEPXKAHUA

7 KIIACC

Kopa Kop
pasjesna 3/1IeMeHTa

IIpoBepsieMble 3/IeMeHTHI CO/lep>KaHUsA

®U3UKA U EE POJIb B [IO3HAHMH OKPY>XAIOIILIET'O MHUPA

1.1

1.2

1.3

1.4

1.5

dusrka — Hayka O Ipupofe. SBjeHUs NPUPOABI.
dusuyeckue sgB/IEHUS: MeXaHWUYeCKue, TeIlUIOBble,
3/IeKTpUYecKue, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE

dusnueckue BenUuuHbL. V3MepeHre — QU3MUECKUX
BemMurH.  Pusnueckre  1ipubopbl.  IlorpemnrHocTsb
v3MepeHuM. MeXxayHapoAHas crucTeMa eJJMHUL]

EcTecTBeHHOHayUHBIM MeTOZ TIO3HaHUS: HaOJIOJeHue,
MOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIZABWKEHHE TUIIOTE3,
9KCTIEPUMEHT [0 T[POBEPKe THIOTe3, 00BsICHEHHEe
HaO/II0JaeMOro SIBJIEHUS

Onucanue pu3nuecKux siBJIeHUH C TOMOILBIO Mo/jiesieit

[TpakTrueckue paboThI:

###Par###l13MepeHre pacCTOSTHUMN.
#i#Par#t#l3MepeHre 00bEMa >KUJAKOCTH W TBEPAOTO
Tesa.

#H##Par##H#OnpeiesieHre pa3MepOB MaslbIX TeJl.
###Par###l13MepeHre  TeMIiepaTypbl IIpU  [IOMOLLU
JKAJKOCTHOTO TePMOMeTpa U AaTurKa TemMrepaTyphbl

I[TEPBOHAYAJIBHBIE CBEJAEHA O CTPOEHNN BELIECTBA

2.1

2.2

2.3

24

2.5

2.6

###Par###CTpoeHye BelljeCTBa: aTOMbI U MOJIEKYJIbI, UX
pasMmepnl.  OmnbITel,  JOKasblBarolde  JAWCKpeTHOe
CTpOeHue BelljeCcTBa

#H##Par##[IBrokeHne  uvactul  BewjectBa.  CBA3b
CKOPOCTM  [IBWJKEHUSI 4aCTWL] C  TeMIlepaTypOHu.
bpoyHoBckoe fBrkenue, qudpdysus

B3aumojeiicTBre uacTUl] BelljeCcTBa: MPUTSHKeHUe U
OTTa/IKUBaHue

H#H##Par##H#ArperaTHble COCTOSIHUS BeLeCTBAa: CTPOEHHe
rasoB, >KUJKOCTeN U TBEPABIX (KPUCTA/IMUECKUX) TeJl.
B3anMoCBs3b MeXAy CBOMCTBaMU Bel[eCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJIEKY/ISIPHbIM
CTpOeHHeM

Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

[TpakTHyeckue paboOTHI:

###Par###0OLeHKa auameTpa atoMa MeTO[OM psioB (C
WCI0/b30BaHueM (poTorpaduii).

HHHPar###ONBITHl MO0 HAOMIOAEHWIO  TEIJIOBOTO
pacllvpeHys ra3os.

#H#HPar###ONBITEI 10 0OHADY)KEHUI0 [IeHCTBUS  CHJT
MOJIEKYJISIPHOT'O TIPUTSDKEHUS

3 IBIDKEHUWE U B3AVMOJEVCTBUE TEJ



3.1

3.2

3.3

3.4
3.5
3.6

3.7

3.8

3.9

3.10

3.11

3.12

MexaHuueckoe JIBIDKEHMeE. PaBHOMepHOe U
HepaBHOMEPHOE [IBI)KEHUe

H##P ar###CKOpPOCTD. CpepHss CKOpPOCTb rpu
HepaBHOMEPHOM /BWKeHUU. Pacuér myTtu U BpeMeHU
JBUKEeHUs

fiBneHue wWHepuuU. 3aKOH WHepUud. B3aumopelicTBue
TeJl KaK NPUYMHA U3MEeHEeHUsI CKOPOCTU JBWKEHHUs Tell.
Macca Kak Mmepa UHepTHOCTH TeJla

###Par###lnotHoCcTh BeljecTBa. CBA3b IIOTHOCTH C
KOJINUeCTBOM MOJIeKY/I B eJuHULe 00BbEMa BelljecTBa

Cusa Kak XxapakTepUCTHKa B3auMO/eHCTBUS Tell

Cuna ympyroctd u 3akoH ['yka. VM3mepeHue Cuibl C
MOMOLbIO AUHAMOMETpa

#H##Part#tdBnenue TaroteHus U cuia Tsokectu. Cuia
TSDKeCTH Ha Jpyrux IviaHetax. Bec Tesna. HeBecomocTh

Cuna Tpenusi. TpeHue CKOJIbKEHUS Y TPeHUe TOKOS.
TpeHue B mpupojie U TEXHUKE

#i##Par###CnoxkeHrne CWJI, HallpaBJeHHBIX I10 OJHOMU
npsiMoii. PaBHOZeMCTBYOIIAsT CUJT

[TpakTrueckue paboThIL:

OmpeziesieHe CKOPOCTH  pPaBHOMEDHOTO  BVKEHUS
(apyka B OKUJOKOCTH, MOJeNd  37eKTPUUecKoro
aBTOMOOW/IT M Tak Janee). OmpeneneHue cpeaHeid
CKOPOCTM CKOJb)KeHusi Opycka WM IIapuka TI0
HakKJIOHHOW  1iockoctu.  OripefiesieHHe  TJIOTHOCTH
TBEPZ0r0 Tesa. OnbITHI, JIeMOHCTPUPYIOLL1e
3aBUCUMOCTb pacTsbKeHusi (fedopmaiiuu) Mpy>KUHBI OT
NPUIOKeHHOW  cusibl.  OMBITHI,  J€MOHCTPUPYHOLIHe
3aBUCHUMOCTh CHUJIbI TPEHUS CKOJIbKEHHsS OT Beca Tesla U
XapaKTepa COIPUKACaIoIUXCs TOBePXHOCTeN

dusnueckue siBieHUs B TIPHUPOJe: MPUMepbl JABWKEHUs C
pa3/IMUHbIMUA CKOPOCTSIMM B >KWBOW Y HEXXUBOM TIPUPO/IE,
JIeMCTBYE CUJIbI TPEHUSI B TIPUPO/E Y TEXHHKE

TexHUuecKre yCTPONCTBa: AUHAMOMETP, MOJIIUITHUKI

ITABJIEHUE TBEPIBIX TEJI, )KUIKOCTEM 1 TA30B

4.1

4.2

4.3

4.4

4.5

Hapnenne TBEpAoro Ttena. CriocoObl yMeHBIIEHUS U
yBeJIMUeHHUs [aBIeHUs

[aBneHue rasa. 3aBUCUMOCTb JaB/ieHHs ra3a oT 00béma,
TemriepaTypbl

[Tepenaua maBneHvs TBEPABIMU TelaMH, XUAKOCTAMU U
raszamu. 3akoH Ilackasng. [THeBMaTnuecKkre MalIvHbI

3aBUCUMOCTh  [IaBJIeHUSI >KUJKOCTH OT  TJIyOWHBI.
C'uppocTatuueckuii mapagokc. CooObIaroImecs CoCyabl.
I'vapaBavueckre MeXaHHU3MBI

ATtmocdepa 3emnu u aTMocdepHoe AaByeHue. [IpuurHb

CYIIIeCTBOBAHUS BO3AYIIHON 060m0uku 3emsu. OmbIT
Toppuyeniu. 3aBUCUMOCTb aTMOC(HEPHOro JjaBlieHusl OT



4.6

4.7

4.8

4.9

4.10

4.11

BBICOTHI Ha/Jl YPOBHEM MOpA

V3mepenue armocdepHoro pJaBnieHusi. [Ipubopsl st
r3MepeHust aTMOC(hepHOro JiaB/ieHus

[HeiicTBUe >XUAKOCTM U ra3a Ha TOTPYXKEHHOe B HUX
Teno. BeiTaskuBaroijass (apxumezsoBa) cuaa. 3aKoH
Apxume[a

[1naBanue Tes. Bo3gyxoruiaBaHuve

[TpakTrueckue paboTHI:

VccnefoBanve 3aBUCMMOCTM Beca Tejla B BOfe OT
00béMa TIOTPY)KEHHOM B JKMJKOCTH YacTH TeJa.
OrnipesiesieHre BbITA/IKMBAIOILe CUJIbI, 1eCTBYIOIIeH Ha
Te/lo, TOrpyXKéHHoe B  XUAKOCTb.  IIpoBepka
He3aBHCHMOCTH BbITQJIKUBAIOLLleld CUJbI, [1elCTBYIOILeN
Ha TeJl0 B JKUAKOCTH, OT Macchl Tena. OMbITh,
JeMOHCTPUPYIOLL{Me  3aBUCUMOCTb  BbITaJKUBAOLeN
CUJIBI, IEWCTBYIOIEH Ha Telo B XUIKOCTH, OT 0OBEMa
TIOTPY>KEHHOM B >KUKOCTh YaCTH Tejla U OT IJIOTHOCTH
xupkoctd.  KoHcTpywpoBaHue — apeomeTpa WM
KOHCTPYMpOBaHue  JIOAKW M  OIpefesieHde  eé
rpy30I0AbEMHOCTU

dusnyeckue  sSBJEHUA B TIPUPOJE:  B/IUSTHHE
aTMOC(epHOT0 ZIaB/IeHHsI Ha )KUBOKM OpraHuU3M, TIJIaBaHHe
pBIO

TexHuueckre yCTPOWCTBA: COOOIArOIIMECS] COCYAbI,
YCTPOMCTBO BOJOMNPOBOJA, THApaBIWYeCKUN TIpecc,
MaHoMeTp, GapomeTp, BBICOTOMEp, TOPIIHEBOM HAacoC,
apeoMeTp

PABOTA, MOIIIHOCTB, DHEPT'UA

5.1
5.2

5.3
5.4

5.5

5.6
5.7

5.8

5.9

5.10

MexaHuueckasi paboTa
MexaHuyecKasi MOIIJHOCTb

[TpocTele MexaHU3MBbI: pblyar, OJIOK, HaK/JIOHHas
IJIOCKOCTh. [IpaBusio paBHOBecus peluara

[TprMeHeHMe TpaBU/Ia PABHOBECHsI pbluara K 610Ky
«3on10T0€  mpaBWIO»  MexaHUKM.  KoadduumeHt
T10JIe3HOT0 JleViCTBUS MeXaHW3MOB. ITpocteie
MeXaHU3MbI B OBITY U TeXHHKe

[ToTeHLMaIbHAsS SHEPTUU TeJla, OJHATOr0 Hag, 3eM/én
KuneTtnueckast sHeprus

ITonnas MexaHWueckass SHeprus. 3aKOH U3MEHEHUs U
COXpaHeHHsI MeXaHUUeCKON SHeprun

[MpakTHyeckue paboOTHI:

#i#Par###Onpenenienrie  pabOThl CWIbI TPEHWS TIPH
PaBHOMEDHOM [/IBJKEHHMH Tejla [0 TOPU30HTaJbHOU
nosepxHocty. MccnenoBanue yC/IOBUM — paBHOBeCHUS
pbluara. V3mepenve KII/J| Hak/JIOHHOW TIJIOCKOCTH.
M3yyeHne 3aKOHa COXpaHEeHUs] MeXaHU4eCKOM SHepruu

dusnueckue sB/eHUS B TIPUPOJe: pbluarkd B TeJje



yesioBeKa
TexHuueckre yCTPOWCTBA: pblyar, TIOJBWXKHBIA U

5.11 HeTO/IBIKHBIN OJI0KHM, HAaK/IOHHAs TUIOCKOCTB, TPOCThIe
MeXaHU3MbI B OBITY
8 KV/IACC
Kop Kop
IIpoBepsiemble 371eMeHThI CO/lep>KaHUA
pa3jena 3/IeMeHTa
TEIIJIOBBIE ABJIEHUA
OcHOBHbIE  TIO/IOKEHUSI  MOJIEKY/ISIPHO-KUHETUUECKOMN
6.1 TeOpUM CTpoeHus BeljectBa. Macca U pasMepsl
Monekya.  OnbeITbl,  IOATBEP)KJArOLie  OCHOBHbIE
T10JIO’KEeHUSI MOJIEKY/ISIPHOKMHETUYEeCKOW TeOPUH
Mogenu  TBEpAOTO, JKUAKOTO ¥ ra3oo0pa3HOro
6.2 cocTosiHuil BeljecTBa. Kpucraniuueckve U amop¢Hbie
Tena
OObsiCHeHHe CBOMCTB ra30B, >KUJKOCTEH W TBEPABIX Tes
6.3 Ha OCHOBe TIOJIOKEHUM MOJIeKY/IIPHOKUHETUUeCKON
TeOpUn
6.4 CMmaunBaHVe U KalWIsIpHbIE SIBJIEHUS
6.5 TenyioBOe paciiMpeHue U CKaTue
6.6 Temneparypa. CBs3b TeMmIieparypbl CO CKOPOCTBIO
TeIJIOBOT'O ABM)KeHUS YaCTUL]
6.7 BuyTpenHsist sHeprust. CriocoObl M3MeHeHUsI BHYTPeHHel
' JHEPrUHU: Teriorepejaua v CoBepiieHre paboThbl
6.8 Bugpl Teruionepezsaun: TeryIONpPOBOLHOCTb, KOHBEKLIUS,
5 H3/1y4eHue
6.9 KosuectBo  TemoTel.  YJenbHas — TeIIOEMKOCTb
BellleCTBa
6.10 TeriooOMeH U TeljoBOe paBHOBecHe. YpaBHeHUE
' TeryIoBoro OanaHca
6.11 [1naBneHue U OTBepJeBaHKe KPUCTA/VIMUECKUX BeIleCTB.
Y penbHas TeruioTa 1iaB/IeHUs
[Tlapoobpa3oBaHve U  KOHjeHcauusi.  VicrapeHwue.
6.12 Kunenue. YgenbHasi  TeryioTa  IapooOpa30BaHMSsI.
) 3aBUCHMOCTb TeMIlepaTypbl KUMeHUsl 0T aTMoc(hepHOro
JlaBJIeHus]
6.13 BiiaxxHoCTh BO3yxa
6.14 OHeprus TOIVIMBa. Y ie/ibHast TerioTa CropaHus
[Mpuniunsl  paboTbl  TeryioBbiX —jBurareneid  KIT/]
6.15 TeIUIOBOr0 JBuraresis. TernuioBele ABWrare/nyd U 3allura
OKpY’Karolllel cpefibl
6.16 3aKOH COXpaHeHMs Y IpeBpallleHNs] SHePruy B TeIlJIOBBIX
rporieccax
6.17 [TpakTryeckue pabOTHI:

#H#HPar###ONBITEI IO 0OHApY)KeHUIO [JIeMCTBUSL  CHUJT



6.18

6.19

MOJIEKYJISIPHOTO TIPUTSDKEHUS.
#H#Par###0ONbITEl 10 BBIPALMBAHUIO  KPUCTA/IJIOB
TIOBapeHHOM COJIM U/ caxapa.

HHHPar###O0ONbITEL  TI0  HAO/MIOIEHHUI0  TEeIJIOBOTO
pacllvpeHuys ra3oB, )XUAKOCTel U TBEP/bIX TeJl.
###Par###OnpejeieHne faBjieHUss Bo3lyxa B OasuioHe
LITIPULIA.

###Par###ONbITEI, [E@MOHCTPUPYIOLe 3aBUCUMOCTb
JlaBJIeHUs1 BO3[lyXa OT ero obbémMa W HarpeBaHUsl WU
OXJIaXKIeHUS.

###Par###[IpoBepka TUnoTe3bl TMHENHOW 3aBUCHMOCTH
JUIMHBI  CTONOMKA J>KUAKOCTH B TEPMOMETPUYECKOM
TPYOKe OT TemrepaTyphbl.

###Par###HabmogeHue U3MeHeHUs BHYTpEeHHel
JHEepPryuu Tejla B pe3y/ibTaTe TerionepeAaud U paboThl
BHEIIHUX CHUJI.

###HPar#H#lccnenoBanie sIBJIEHUST TeIjio0OMeHa TIpH
CMeIIMBaHUU XOJIOJHOU U ropsiueli BOJbI.
###HPar###0npegeneHue KOJTMYeCTBa TerJI0ThI,
MOJTyYEHHOTO BOZIOM TIPU Teruioo0MeHe C HarpeTbiM
MeTa/UTM4eCKUM LIUTUHIPOM.

###Par###0npeenene  yie/lbHOM  TeIJIOEMKOCTH
BellleCTBa.

#H##Par###lccnesoBanue rpoLecca ucrapeHus.
###Par###0OnpegeneHie  OTHOCUTE/IbHON  BIQ’KHOCTH
BO3/yXa.

###Par#H##0rnpeenenyie y/iefbHON TeIJIOTHI T/1aB/IeHUsS
JbJA.

®dusnyeckue sBJEHUS B TPUPOJE: TOBEPXHOCTHOE
HaTsDKeHWe W KalWwUIsipHble SIBJIEHHWS B TIPUPO/JeE,
KPUCTaJI/Ibl B NIpUpoJe, usiydeHre CoJiHLa, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 0Opa3oBaHKe POCHI, TyMaHa,
vHesl, CHera.

TexHuyeckde  yCTPOWMCTBA: KamWwuIsipbl, TMPUMePHI
WCI0/Ib30BaHWsl KPUCTA/I/IOB, >KUJKOCTHBIA TEPMOMETP,
JlaTYMK TemrepaTrypbl, TepMOC, CHUCTeMa OTOIIeHUs
JIOMOB, THUTDOMETPHBI, TICUXPOMETpP, rMapoBasi TypOuHa,
JIBUraTe/ib BHYTPEHHEro CropaHusl.

SJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHVA

7.1

7.2

7.3

7.4

OuekTpusanus Tesl. /IBa poza 3/1eKTpPUYeCKUX 3apsizioB

B3anmogelictBre 3apspkeHHbIX Tell. 3akoH KysoHa
(3aBUCMMOCTB CWJIbI B3aUMO/EMCTBUSI 3apSKEHHBIX Tes OT
Be/IMUUHBI 3apsiI0B U PACCTOSTHUS MEX/y TeJlaMU)

JnekTpuyeckoe rosie. HanpsykEHHOCTL 3/1IeKTPUUECKOro
nosiss. [IpyHLMIT Cyrepro3vLuu 3/1eKTPUYECKUX I10J1er
(Ha KaueCTBEHHOM ypPOBHE)

Hocurenn snekTpryeckux 3apsiioB. OJIeMeHTapHBIN
s/eKTpruyeckuil 3apsg. CtpoeHue atoMa. [IpoBogHUKY 1
[3JIEKTPUKA



7.5
7.6

7.7

7.8

7.9
7.10
7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

3aKoH COXPaHEHUA 3JIEKTPUUECKOI'o 3apsid

ONeKTpUUecKuit  TOK.  YCJOBUS  CYILeCTBOBAHHS
3JIEKTPUUECKOT0 TOKA. MICTOUHUKHM TIOCTOSIHHOT'O TOKA

HeiicTBus 3/IeKTPUYECKOro TOKa (TerioBOE,
XUMHUYeCKoe, MarHuTHOe). OJIeKTpUYeCKUl TOK B
JKUAKOCTSIX U ra3ax

Onektpuueckass Lenb. Cuna Toka. OJJeKTpUYeckoe
HarpsbkeHUe

ConpoTuBieHue MPOBO/HUKA. Y nensHoe
COTIPOTHBJIEHME BellleCTBa

3akoH Oma /ij1d yyacTKa Lernu

HOCJ’IE,E[OB&TEIII)HOE nu mapdJ/ijieJibHOe coeqHEeHHe
MMPpOBOJHUKOB

PaboTa ¥ MOIIHOCTb 3JIEKTPUUECKOTO TOKa. 3aKOH
oy — Jlenua

OneKkTpUueckue LeMu W TOTpeOuTenu 3/1eKTpUUYecKoi
3Hepruu B ObiTy. KOpoTKOe 3aMbIKaHue

ITocTosTHHBIE MAarHWTHL. BBBI/IMO'Z[GI\/‘ICTBI/IE ITOCTOSAHHBIX
MArdmToB

MarsutHoe T11071e. MarHuTtHoe T1Io/le 3eM/IU U ero
3HaueHue JJ1s1 )KU3HU Ha 3eMie

OnwiT Ipcrena. MarHuTHOe 1oJie 371eEKTPUYeCKOro TOKa.
[IpriMeHeHHre 3/IeKTPOMarHUTOB B TEXHUKE

[elicTBMe MarHUTHOTO TOJII Ha TIPOBOJHUK C TOKOM.
DJIeKTPO/IBUraTe /b TIOCTOSSHHOTO TOKa. VCrosib30BaHue
3/1eKTPO/IBUraTe/iell B TeXHWYECKUX YCTPOWMCTBaxX M Ha
TpaHCIopTe

Onbitel  ®Papasies.  fABneHuMe  371eKTPOMAarHUTHOU
vHayKuuud. [IpaBusio JleHua

OJIeKTpOreHeparop. Crioco0mI MOJIy4YeHust
3/7IeKTPUYECKOU  SHEpruu. ONEeKTPOCTaHLIMM  HA
BO300HOB/IIEMBIX NCTOUHHUKAX SHEPTUU

[TpakTHueckue paboThI:

OnbIThl IO HAOTIOIEHUIO 37IEKTPU3al[UM Tesl UHAYKIen
Y TIDU COTIPUKOCHOBEHUH.

VccnenoBaHve [1eHCTBUSL  37eKTPUYECKOTO MO  Ha
TPOBOJHUKY U [TU3TEKTPUKHU.

Cbopka W mipoBepka pabOThI 3/EKTPUUECKOH Iienu
MOCTOSIHHOTO TOKa.

VI3mMepeHue U peryivMpoBaHue CUbl TOKA.

V3mepeHue 1 pery/ivpoBaHue HallpsKeHUsI.
VccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UYLLETO uepe3
pe3ucTop, OT CONPOTUB/IEHHMSI PE3HCTOpa W HalpsKeHUst
Ha pe3ucTope.

OnbIThI, JIeMOHCTPUPYIOILIMe 3aBUCUMOCTh
3/IeKTPUYECKOr0 COMPOTUB/IEHUSI TPOBOJHMKA OT €ro
JUTUHBI, TIJIOLLAZIU TTONepeyHoro CeyeHus: U MaTepuara.
[TpoBepka mpaBW/Ia C/IOKEHUS HaNpsDKeHWA TpU



9 KV/IACC

Kopg
paszena

7.21

7.22

Kop snemenTa

1oc/ie[loBaTe/lbHOM ~ COeIMHeHHWH [IByX Pe3UCTOPOB.
[TpoBepka mpaBuia Ajisi CWIbl TOKA NpU TapaiielbHOM
coevHeHWM  pe3ucTopoB.  OmpezeneHrve  paboThI
3/IEKTPUYECKOrO0 TOKa, UAYIIero 4epe3 pesucTop.
OrnpefenieHe  MOIIIHOCTM ~ 3JIEKTPUYECKOTO  TOKa,
BbIZle/IIeMOU Ha pesncTope. VccieoBaHre 3aBUCUMOCTH
CU/IbI TOKa, WAYIIEro yepe3 JaMIOYKy, OT HarpshKeHUs!
Ha Hel. Onpegenenue KII/1 narpesaresnsi. ViccnenoBanue
MarHUTHOTO B3auUMO/I€HCTBUSl TIOCTOSIHHBIX MarHUTOB.
W3yueHre MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB TIPU
uX oObeauHeHWM W pasfeneHud. VcciemoBaHue
JIeACTBUSI 37IEKTPUUECKOT0 TOKa Ha MarHUTHYIO CTPEJIKY.
OnbIThl,  [€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMOJIEMCTBUSI KaTyILLIKK C TOKOM M MarHuTa OT CHUJIbI
TOKAa ¥ HarpaB/leHWs TOKAa B KarTyllke. VI3yueHue
JIeWCTBUSI MAarHATHOTO TI0JiA Ha MPOBOAHUK C TOKOM.

KoHcTtpynposanue " v3y4eHue paboTbl
3/IeKTPOABUraTe/Is. N3mepenue KIIJ
5/1eKTPO/IBUraTe/IlbHOM  yCTaHOBKM. OneiTel 11O

HUCC/1eJOBAHUIO SABJIEHUA BHEKTPOMHFHHTHOﬁ WHAYKIHUN:
ncciaegoBaHue W3MEHEeHUM 3HaueHus H HallpaBJ/IEHHsA
MHAYKIIMOHHOI'O TOKa

dusrueckue sB/EHUST B TPUPOJiE: 3eKTpUUYecKue
sBleHHWsT B  arMmocdepe, 3EKTPUUECTBO  >KUBBIX
OpraHu3MOB, MarHUTHOe Tosie 3eMJId, Jipeid Mo/roCoB,
POJIb MAarHUTHOTO TIOJIS1 /1Sl )KU3HU Ha 3emiie, TIOJIsIpHOe
CUsTHUE

TexHuyeckrde YCTPOWMCTBa: 3JIEKTPOCKOI, amIepMeTp,
BOJIbTMETpP, PeOCTaT, CUETUMK 3/IeKTPUUECKON SHepruu,
3/IEKTPOOCBETUTE/IbHBIE  MPUOOPBI,  HarpeBaTe/bHbIE
3JIEKTPONPHUOOPEI (mpumepsI), 37IeKTpHUYecKre
rpeZiloXpaHUTeU, 3JIEKTPOMAarHuT, 3/eKTPO/IBUraTesib
MOCTOSIHHOTO TOKa, TeHepaTop MOCTOSIHHOTO TOKa

[TpoBepsiemMbie 3/1eMeHThI CO/leP>KaHUS

MEXAHMNYECKUE ABJIEHVA

8.1

8.2
8.3

8.4

8.5
8.6

Mexanuueckoe [BwKeHuWe. MareprasibHasi TOYKa.
Cucrema orcuéra

OTHOCUTENBHOCTh MeXaHUYeCKOTr0 [IBH)KEeHHSI
PaBHOMepHOe MpsIMO/IMHEeHOe /IBIKeHHe

###Par###HepaBHOMepHOe NPSIMOJIMHENHOE JBYDKEHNE.
CpefHsis Y MrHOBEHHass CKOpPOCTb Tejla  IIpU
HepPaBHOMEPHOM /[IBY)KEHUU

YckopeHue. PaBHOyCKOpeHHOe MpPSIMOJIMHEHOe
[IBIDKEHUe

#i#Par###CBobogHOe TasieHre. OnbIThl [anmunes



8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23
8.24
8.25
8.26

8.27

###Par###PaBHOMepHOe [BWXEHHWE 10 OKPYKHOCTH.
ITepuog ¥ yactota obparjeHus. JIuHelHass U yrjoBas
ckopocTtu. LleHTpoCcTpeMuTe/IbHOE yCKOpeHue

[TepBnIii 3akoH HbtoTOHA

Bropoii 3akoH HetoToHa

Tpetuii 3akoH HbtoTOHa

#H##HPar###1 [pUHLMIT CyTIepro3ULIUNA CUJT
Cuna yripyroctu. 3akoH ['yka

###Par###Cua TpeHUs: CWUJla TPeHUs CKOJIbXXKeHUs,
CuJ1a TPeHHUs MOKOsl, pyrve BU/bl TPEeHUs!

#H##Par###Cuna TKECTU U 3aKOH  BCEMUPHOIO
TATOTEHUs. Y CKOPeHre CBOOOHOTO MaieHust

Oewxenve  1uiaHer  BOKpyr  CosiHua.  IlepBas
KOCMHYecKasi CKopocTb. HeBecoMOCTb U mieperpysku

PaBHOBecHe MaTepHa/lbHON TOUKHA. AOCOMIOTHO TBEPJ0€
TeJsI0

###Par#HH#PaBHoBecre TBEPJOro Tena C 3aKperiéHHOU
OChIO BpaljeHusi. MomeHT cuibl. LIeHTp TsoKeCTH

Nmnysibc Tena. VIsMeHeHre umiysibca. VIMITy/ibC CUsbI
3aKOH COXpaHeHus UMITyJbCa

#H##Par###PeakTUBHOE JBI)KEHUE

MexaHuueckasi paboTa ¥ MOIIIHOCTb

PaboTa cunm TSDKECTH, YNpYroctd, TpeHus. CBs3b
SHEepPruM U paboTel

[loTeHLManbHasg SHEPrUsi Teja, MOAHATOTO  Haj
MOBEPXHOCTBIO 3eMJTH

[ToTeHLManbHAasi SHEPTYsl CKATOM MPY>KUHbI

#H##Par###Kunetnueckas  sHeprusa.  Teopema 0
KUHETUYeCKOU SHepruu

###Par#H##3aKk0oH CoXpaHeHUs] MeXaHU4YeCKOW SHeprumn

[TpakTrueckue paboThI:

OrmpeienieHrie cpefiHell CKOPOCTU CKOJIbXKeHUsi Opycka
WA [JBWKEHMUs 1lIapyvKa TI0 HaK/JIOHHOW TIOCKOCTH.
OnpepieieHre yCKOpeHHUsl Tesla TIPU PaBHOYCKOPEHHOM
JIBDKEHUU 110 HaK/IOHHOM TIJIOCKOCTH.

VccnenoBaHve 3aBUCHMOCTH IYTH OT BpPeMeHM IIpU
PaBHOYCKOPEHHOM JIBU)KeHUU 6e3 Haua/bHOW CKOPOCTH.
[TpoBepka rumoTesbl: ec/id TIPU PABHOYCKOPEHHOM
JBIDKeHWM 0e3 HaualbHOM CKOPOCTH TYTH OTHOCSITCS
KaK psJ HeuéTHbIX uUMCel, TO COOTBETCTBYIOLME
MTPOMEXKYTKU BpEMeHH! OJJUHAKOBBI.

WccnenoBaHye 3aBUCUMOCTU CUJIbI TPEHUS CKOJIbXKEHHS
OT CWIbl HOpManbHOrO [aBieHusi. OmnpejeneHve
Ko3(QuLMeHTa TpeHUss CKolbXkeHUs. OrnpegeneHue
JKECTKOCTU TpYyuHbL. OripefieieHue pabOThbl  CHUJIBI
TPeHUs1 TIpM DPaBHOMEPHOM /IBWJKEHUM Tela IO
TOPU30HTA/ILHOM ToBepxHOCTH. OmpefesneHre paboThb
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8.28

8.29

CHJIBI YIIPYTOCTH npu oLEMe rpy3a C
HCII0/Ib30BaHUEM  HEMOJBIDKHOIO W MOJBHXKHOI'O
O/10KOB

dusnueckue SBIeHUS B rnpupoge: nmpu/inuBbl U OT/IUBEI,
ABIDKeHHe IIjIaHeT ConHeyHoM CHUCTeMBbI, peaKTHBHOE
ABDKEeHHE )KUBbBIX OPIrdHM3MOB

TexHuueckre  yCTPOWCTBA:  CIUJOMETP, JaTUMKHU
TI0JI0)KEHHSsI, PaCCTOSIHUSI U YCKOPEeHUs1, PAaKeThI

MEXAHNMYECKUME KOJIEBAHNA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebatenbHoe gBrkeHre. OCHOBHbIE XapaKTePUCTUKU
KosiebaHMii: Iepuo/i, UacToTa, aMIVIUTya

Martematrueckum u NIPY>KUHHBIN MasiTHUKU.
ITpeBpalijeHHe SHeprUY MpU KosiebaTebHOM JBHKEHUN

3aryxatolfie KoiebaHus. BbIHYXAeHHbIe KoyieOaHHS.
Pe3onHaHc

Mexanuueckue BoiHbI. CBONCTBA MeXaHUUYeCKUX BOJIH.
ITpozfionibHBIE U TONEpevHble BOJHBI. JlMHA BOJHBI U
CKOpOCTh eé pacripocTpaHeHust. MexaHWueckue BOJIHBI B
TBEPJOM TeJle, CeiCMUUYeCKHe BOJTHBI

3ByK. ['POMKOCTSB 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa
WH}pa3ByK U ynbTpasByK

[pakTrueckue paboThI:

OmpefeneHie  4acTOThl M Tnepuoja  KosebaHuit
MaTeMaTHueCcKoro MasiTHUKa.

OmpefenieHie  4acTOThl M Tnepuoja  KosebaHuit
MPY>KUHHOT'O MasiTHUKA

WccnenoBanve 3aBUCMMOCTH  Tepuoja  KoseOaHui
MO/[BEIIIEHHOr0 K HWUTH Tpy3a OT [JJJAWHbI HUTH.
WccnenoBanve  3aBUCHMMOCTH  Tepuoja  KoseOaHui
MPY)KWHHOTO MasiTHMKAa OT Macchl rpysa. IIpoBepka
He3aBUCUMOCTU neproza KosiebaHmit rpy3a,
TMO/[BEIIIEHHOT0 K HUTH, OT MacChl rpy3a U »KECTKOCTU
Npy>KuHbI. Vi3MepeHre yckopeHUsi CBOOOJHOTO Ta/ieHUs
dusnueckue sBIeHUS B NPUPOZe: BOCIPUSTHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHue, CeliCMUYecKue BOJIHBI,
L[yHaMH, 3X0

TexHuueckre yCTPOMCTBA: 3XOJOT, WCI0/b30BaHUE
yJ/IbTPa3ByKa B ObITY U TEXHHKE

SJIEKTPOMAT'HUTHOE I10JIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1
10.2
10.3

10.4

ONeKTpOMarHUTHoOe ToJjie. DJIeKTPOMarHUTHbIE BOJIHBI.
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH

[IIkasa 3/1eKTPOMarHUTHBIX BOJTH

OneKkTpoMarHuTHasi rpupojia cBeta. CKOpPOCTb CBeTa.
BomHOBLIE CBOMCTBA CBETA

[TpakTrueckue paboThI:

V3ydyeHre CBOWCTB 371eKTPOMAarHUTHBIX BOJH C
MOMOIIIBI0 MOOUTLHOTO TestehoHa
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12

dusnueckue sBI€HUST B TIpUpOZe: OHoIoruyeckoe

10.5 JlericTBre BUIUMOTO, yJIbTparoeToOBOro u
PEHTIeHOBCKOT'0 M3/TyueHUM

106 TexHuueckue yCTPOMCTBa: _ MCHo/b30BaHMe
3/1IeKTPOMAarHUTHBIX BOJIH /I COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast MoZiesib cBeTa. VICTOUHMKY CBeTa

11.2 ITpssmonMHelHOe pacripocTpaHeHre CBeTa

113 OtpaxkeHnue cBeta. [110cKoe 3epKano. 3aKOH OTpakeHH!sI
cBera

114 IIpenomnenve cBera. 3akOH IIpeJIOM/IEHUSI CBeTa.
[ToniHOe BHyTpeHHee OTpakeHue CBeTa

11.5 JIunza. Xog yueii B IMH3e

116 OnTuueckas cucrtema ¢oToanmnapara, MUKPOCKOMNa |
TeJieckKomna

117 ['na3 kak onTuyeckass cucTema. baM30pyKoCTb U
JlaTbHO30PKOCTh

118 Pasnoxxenue 6Gesoro cBeta B crieKTp. OnbiTel HbIOTOHA.
CrokeHue CrieKTpasibHBIX LiBeTOB. [Jucriepcus cseta
[TpakTHUeckue paboThI:

#H##Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpPakeHHsI CBeTOBOrO Jiyya OT yIJia MaJieHus.
#it#Par#t##l13yueHrie  XapaKTePUCTHK  W300pakKeHUs
rpeiMeTa B TIJIOCKOM 3epKarie.
#H##Par###lccnefoBanue 3aBUCHUMOCTH yria
Tpe/IOMJIeHHsI CBETOBOrO Jjyya OT yrja IMaJeHdus Ha
IPaHULIE «BO3YX — CTEKJIO».

11.9 .
#i#Par##llonyuenre  M300pakeHWH C  TIOMOIIBIO
cobuparoIrel JTMH3bI.

###Par#H##0npeeneHre  (POKYCHOTO DPACCTOSTHUSL U
OMTUYECKOM CUJTbI cOOMparoIeil TMH3BI.
###Par###ONBITEl TIO pa3oXkeHWI0 0eloro cBeTa B
CITeKTP.

###Par###0OnbITl TI0 BOCIIPUATHIO LIBETA NPEeIMETOB
MIpU X HaOJTFOIEHUH uepe3 1[BeTOBbIe (DUbTPhI
®dusuueckue sBjieHUs B npupoje: 3atMeHus CoJHLa U

11.10 JIyHbl, 11BeTa Tes, ONTHYECKUe siBJieHUs1 B aTMocdepe
(uBet Heba, pedpakiiysi, pajyra, MUPax)

1111 TexHuueckue YCTpOMCTBA: OYKH, TepUCKOTI,

’ (oToanmapar, ornTuyeckrue CBeTOBO/IbI
KBAHTOBGIE ABJIEHUA

121 OmnbiTel Pe3epdopsa ¥ mlaHeTapHasi MoJefb aToMma.
Mopens atoma bopa

122 I/ICHyEKaHI/Ie U TIOIVIOLL[eHWe CBeTa aTOMOM. KBaHTHI.
JIvHelyaTble CeKTPbI

12.3 PagroakTBHOCTE. Asb(a, 6eTa- ¥ raMMa-u3TydeHUs

12.4 CtpoeHne atomMHOro szapa. HykinoHHas wmozesb



12.5

12.6
12.7
12.8

12.9

12.10

12.11

12.12

dTOMHOTI'O d/pd. N3oTormbl

PasvoakTvBHbIe TipeBpalljeHus. [lepuop momypacrnaza
aTOMHBIX sIJIep

ApnepHble peakuyu. 3aKOHbI COXPaHEHHWs 3apsiZlOBOTO U
MaCcCOBOT'0 YMCeJl

OHeprus CBs3U aTOMHbIX s7iep. CBsi3b MacChl ¥ SHEPTUU

Peakiiuu cunHTe3a u genenus saep. ICTOUHUKA SHEPrUn
CounHila 1 3BE37,

flnepHass SHepreTuka. [lelicTBUe  paJuOaKTHBHBIX
W3/Ty4eHUM Ha )KUBbIe OPraHU3Mbl

[TpakTueckue paboThI:

HabmofeHve CIUIOMIHBIX M JIMHEHUYaThIX CIIEeKTPOB
W3J/Ty4eHHs].

WccnenoBaHre TPEKOB: W3MePEHHe SHEPrUd YaCTHULIbI
10 TOPMO3HOMY TTyTH (110 poTOrpadusim).

V3MepeHue paJii0OaKTUBHOTO (oHa

dusnueckre sIBMEHUST B TIPUPOJE: eCTeCTBEHHbIH
PaI0aKTUBHBIN doH, KOCMHUUECKHe nyuH,
PaJIMOAKTUBHOE U3/yueHHe TPUPOJHBIX MHUHEpAsIoB,
JelCTBHe DPAJMOAKTUBHBIX H3/IyUeHUM Ha OpraHu3Mm
yesioBeKa

TexHuueckue yCTpOWCTBA: CMEeKTPOCKOT,
WHAUBUAYaIbHbIN 103UMeTp, Kamepa BuibcoHa



ITPOBEPAEMBIE HA OI'D I1O PU3UNKE TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHNMA OCHOBHOI OGPA30BATE/IbHOM ITPOTPAMMBI OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

Kopa
MPOBepPAEMOro
TpeOoBaHUs

IIpoBepsieMblie TPeOOBaHUs K MPEeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI 0OCHOBHOM 00pa30oBaTe/IbHOM
nporpaMmbI 0CHOBHOT'O 0011ero o0pa3oBaHus Ha ocHoBe ®T'OC

[Tonumanve pomu  GU3UKK B  HAYYHOM  KapTHHE  MMPa;
copMHPOBAHHOCTL 0A30BBIX MPEACTAB/IEHUH O 3aKOHOMEPHOH CBSI3U
Y TI03HABaeMOCTH SIBJI€HWW TPUPOJbI, O POMU SKCIeprMeHTa B
¢usrke, o cucTtemMooOpa3sywomield pomu  (GU3MKA B Pa3sBUTUU
€CTeCTBEHHbIX HayK, TeXHHUKM M TeXHOJIOTHM, 00 3BOJIOLUU
¢u3nUecKMx 3HAaHUM W UX POMU B LIEJIOCTHOM eCTeCTBeHHOHayuHOU
KapThHe MHpa, O BKJafie POCCHUMCKMX U 3apyOeXKHbIX YUEHBIX-
(¢U3MKOB B pa3BUTHe HayKH, 00bsCHEHHe TPOLIeCCOB OKPY’KaroIIero
MUpa, Pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUs O BUZAX MaTepuu (BEIeCTBO W TIOJe), O ABW)KEHUH Kak
criocobe CyIeCcTBOBaHHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTPOEeHUsI BellecTBa, O (PU3UUECKOUW CYILIHOCTH SIBI€HWW MPHUPOJbI
(MexaHWYeCKUX, TeIIOBbIX, 3JeKTPOMAarHUTHBIX U KBAHTOBBIX);
yMeHHe pa3/inuaTh sIB/IEHUS 110 OMMCAHUI0 UX XapaKTepPHBIX CBOUCTB U
Ha OCHOBE OIIBITOB, IeMOHCTPUPYIOLUX JaHHOe (hr3ruecKoe siBJieHUe;
yMeHHe pacrio3HaBaTh IMPOsiBJieHre U3yYeHHBIX (PU3NUecKuX sSBJIeHUN
B OKpY)KalollleM Mupe, BbIlefisii WX CYyIlecTBeHHble CBOWMCTBA
(Mpu3HaKM)

BnageHve ocHOBaMM TOHSITUMHOIO ammaparta M CUMBOJMYECKOrO
s3bIKa (DU3UKW M KCII0/Ib30BaHWE WX JJIs pellleHus yueOHBIX 3a7iau;
yMeHHe XapaKTepu3oBaTb CBOMCTBAa Tesl, (U3WUecKue sIB/eHUs U
TMPOLIeCChl, UCMO0JIb3Ys (PyH/laMeHTa/IbHbie U IMITMPUYeCKre 3aKOHbI

YMeHue onuchiBaTh HN3y4yeHHbIE CBOMCTBA TeJl U (1)I/IBI/II—I€CKI/IE ABJ/1eHN,
HCI10JIb3yA Cl)I/IBI/IquKI/Ie Be/IMUMHBI

BnaseHre OCHOBaMM METO/IOB HAyuyHOTO TIO3HAHUS C YYETOM
cobsroieHnst TIpaBU/ Oe30racHOTO TpyZa: HabsoZeHne (U3NUeCKUX
SIBJIEHUM:

yMeHHe CaMOCTOSITeJIbHO COOMpAaTh 3KCTIepUMEHTANbHYH) YCTaHOBKY
W3 JJaHHOTO Habopa 00OpYZOBaHUS MO0 WHCTPYKLIMH, OMMCBIBATh XO[
OTIbITA ¥ 3aMMChIBATh €r0 pe3y/bTaThl, HOPMYIUPOBATH BHIBOALI;
TIPOBE/IEHUE TIPSIMBbIX M KOCBEHHBIX U3MEPEHUM (PU3NUECKUX BEJTUUMH:
yMeHHe TUIaHUPOBAaTh W3MepPEeHHs, CaMOCTOSITeJIbHO CoOuparh
9KCMIEPUMEHTA/IbHYI0 ~ YCTAaHOBKY T10 WHCTPYKI[UM, BBIUHC/ISITH
3HaUeHHe BEJIMUMHBI U aHA/M3UPOBATh IO/yUeHHbIE Pe3y/bTaThl C
YUYETOM 3a/1aHHOM TIOTPEIIHOCTH Pe3y/bTaTOB U3MEPEHHH;
NIPOBe/IEHHEe  HECJIOKHBIX ~ JKCIepUMEHTa/lbHbIX — WCC/Ie[JOBaHUM;
CaMOCTOSITEJTIbHO ~ COOMpaTh 3KCIIEPUMEHTA/lIbHYI0 YCTaHOBKY W
MPOBOJIUTh ~ WCC/IE[OBaHWE TI0  WHCTPYKLUH,  TPeJCTaBJIsATh
TOJTyYeHHbIE 3aBUCMMOCTH (PU3UUECKUX BEJUUMH B BHJE TaOIMI] U
rpadMKOB, YUHUTHIBATh ITOTPELITHOCTH, [IeJ1aTh BBIBO/IBI TTO0 Pe3y/ibTaTaM
WCC/IeI0BaHMUS

IToHrmanue XdPaKTe€PHBIX CBOMCTB (1)H31/I‘JECKI/IX MOAE]’IEﬁ
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11

(MarepuanbHas TOYKa, abCOMIOTHO TBEPZOE Teso, MOJENH CTPOEHHs
ra3oB, JKHJKOCTeH W TBEPABIX TeJs, IUlaHeTapHas MOJe/lb aToMa,
HYKJIOHHasi MOJie/lb aTOMHOTO sifjpa) U yMeHHWe TPUMEHSITb UX [JIst
00bsicHeHUs (PU3NUECKUX TIPOLIECCOB

YMmeHue 0OBACHATH (pU3MUecKhe MpOLeCcChl U CBOWCTBA Tes, B TOM
yrcie W B KOHTEKCTe CHUTyaluid IPaKTUKO-OPUEHTHPOBAaHHOTO
XapakTepa, B UaCTHOCTH, BLISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U U
CTPOUTh 00BbsSICHEHHE C OTIOPOM Ha M3yueHHbIe CBOMCTBA (hU3MUECKUX
siB/IeHUH, pU3nyeckue 3aKOHbI, 3aKOHOMEPHOCTH U MO/Jie/n

YMeHue peliate pacuéTHble 3a7aud (Ha 0a3e 2 — 3 ypaBHEHHUH),
WCTIOJ/Ib3Yysl 3aKOHBI U (pOopMyrbl, CBsi3bIBaOLIMe  (PU3MUeCKUe
Be/IMYMHBI, B YaCTHOCTH, 3alMCbiBaTb KpaTKOe YC/IOBHE 3aJiaui,
BBISIB/IAT HEZIOCTAIOL[Me JlaHHble, BbIOMPATh 3aKOHBI U (OPMYIIHI,
HeoOXoZuMbIe /1S eé pelleHus], UCTI0/Ib30BaTh CIPABOYHbBIE JIaHHbIE,
MPOBOJUThL DPACuéTbl M OL€EHWBaTb PeaTMCTUYHOCTb T0JyYEeHHOTO
3HayeHUs1 (pr3MUeCKON BeJIMUMHBI; yMeHHUe OIpeJesisiTh Pa3MepHOCTb
(hr3ruecKoil BeIMUMHbI, IOTyYeHHOMW TIPU pellleHrH 3a[jaun

YMeHue xapakTepu30BaTb T[PUHLUIBI  JeWCTBUS TeXHUUYECKUX
YCTPOWCTB, B TOM UHC/Ie OBITOBBIX MPUOOPOB, W TPOMBIIIJIEHHBIX
TeXHOJIOTMUECKUX MPOLIeCCOB M0 UX OMUCAHHIO, UCTIO/Ib3Ys 3HAHUS O
CBOWCTBaX (M3UUECKUX SIBJIEHUH U HeoOXogumble (u3MUecKue
3aKOHOMEPHOCTHU

YMeHUe UCMO/Mb30BaTh 3HAaHUS O (U3UYECKMX SIBJIEHUSIX B
TOBCEIHEBHON JKU3HU i1 obecrieueHust 0e30TaCHOCTA  TIPH
obparieHUd ¢ OBITOBBIMM ~ TIpUOOpaMM W TEXHHUUECKUMH
YCTPOMCTBAMU, COXPAHEHWsS 3[0pOBbS M  COOMIO[IEHHsST HOPM
9KOJIOTUUECKOTO TIOBEJIeHWsT B OKpY)Kawolled cpene; MOHUMaHUE
HEOOXOMMOCTH TIPUMEHEHHsI JOCTYDKEHMH (H3UMKH U TeXHOJIOTHH
JUIs1 PaliOHAIbHOTO TTPUPO/I0TI0/Ib30BaHMS

OnpeIT MOMCKa, Tpeobpa3oBaHUs U TIpe/CTaBleHUs HWHGOPMaLUN
(bU3MUeCKOro CoJiep)KaHusi C UCIOJIb30BaHUEM HH(OPMaLMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH; yMeHHe OL[eHWBaTh J0CTOBEPHOCTh
MOJIyuUeHHOW WH(OpPMalMM Ha OCHOBE UMEIIIUXCA 3HaHUM U
JOTIONTHUTETbHBIX ~ WCTOUHMKOB;  yMeHWe  HCIO0/b30BaTh  TPU
BBIITOJIHEHUM Y4eOHBIX 3a/laHUM HAYYHO-TIOMYJ/ISIPHYIO JIUTepaTypy
buU3MUeCKOro Co/ilep>KaHusl, CIpaBOUHble MaTepuasbl, PeCypChl CeTH
VuTepHer; BnajeHWe 0a30BbIMM  HaBblKaMd  TipeoOpa3oBaHUs
vHboOpMallid W3 OAHOW 3HAKOBOW CHUCTeMbI B JPYryl0; yMeHUe
co3/iaBaTh COOCTBEHHbIE TIMCbMEHHBbIE W YCTHBIE COOOIIEeHUs Ha
OCHOBe UH(OpMaIUKU U3 HECKOJbKUX UCTOUHUKOB



INHEPEYEHD 3JIEMEHTOB COJEPXXAHUS, IIPOBEPAEMbBIX HA OI'D ITO

PU3NKE

Kop
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1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMbIl 3/IeMeHT CO/iepXKaHUsA
MEXAHUWYECKUWE ABJIEHUA

Mexanuueckoe pBwkeHue. MarepuanbHasgs Touka. (Cucrema  OTCuéra.
OTHOCUTE/IBHOCTD ABUKEHUS

PaBHOMepHOe ¥ HepaBHOMepHoOe JBirkKeHHe. CpefHsisi ckopocTb. PopMmyna A
BBIUMC/IEHUS CpeJIHel CKOPOCTH: V = S/t

PaBHOMepHOe MpsSIMONMHENHHOe [BUWKeHue. 3aBUCMMOCTb KOODJWHAThI Tena OT
BpEMEHHU B CJ/lyyae paBHOMEPHOI'O NIPSIMOJIMHENMHOIO JABY)KEHHS:

x(t)=x,+vt
I'papyky 3aBUCMMOCTU OT BpeMeHU [Jis TIPOEeKI[Md CKOPOCTH, MPOeKIIUU

repemeieHnsda, I11yTv, KOODAWHATBI TIpU PaBHOMEPHOM HpHMOHI/IHEI‘;IHOM
ABIMD>KEeHHNH

3aBUCHMOCTh KOOpPAMHAThl Tefa OT BPEeMEHU B (CJlyuae pPaBHOYCKODEHHOIO
MIPSIMOJIMHEHOTO [IBH)KEeHUSI:

Sill) = Vo, * t+ay»

] iy

dopMysnbl Aj1s1 TIPOEKLMU TepeMeleHus], MPOeKL[Ud CKOPOCTH U TPOeKLUr
YCKOpEeHUs IPU PaBHOYCKOPEHHOM MPSIMOIMHEHHOM [IBHKEHUU:

'S.\'(F) =Upy ‘T+a L

.

* 2
v ()=, +a_-t,
a,(f) =canst,
vy - v t=2a.s

LX Ix x

I'paduky 3aBUCMMOCTM OT BpeMeHM [ijisi TPOEKLIUM YCKOPeHUs, MPOeKLIUU
CKOPOCTH, TIPOEKLIMM T[lepeMellleHusl, KOOpJWHaThl TP PaBHOYCKOPEHHOM
TIPSIMOJTMHEMHOM [IBUYKEHUU

CBoboaHoe maseHre. PopMysibl, OMMCHIBAIOIIE CBOOOJHOE TMajZieHue Tesa T10
BepTUKanu (ABW)KeHHWe Tejla BHU3 WM BBEPX OTHOCUTETHHO TOBEPXHOCTH
3emnn). [padmky 3aBUCUMOCTA OT BpeMeHM [ijii TIPOeKLUM YCKOpeHHs,
TPOEKI[UM CKOPDOCTW W KOODJWHATHI TPU CBOOOAHOM TIaZIeHWH Teja TI0
BepTUKa/IU

CKOpOCTb pPaBHOMEDHOTO [BI)KEHHUSI Tejla I0 OKPY)KHOCTH. HampaBieHue
CKOPOCTH.
dopmyna s BBIUKMC/IEHWS CKOPOCTH Uepe3 paJuyC OKPY)KHOCTH U TIepUOJ
obpatieHust:

2nR

T

LleHTpocTpeMuTe/NbHOE — yCcKOpeHWe. HaripaBjieHue 1|@eHTPOCTPEMHUTE/BLHOIO
yckopeHnusi. Dopmyna Jj1s1 BBIYMC/IEHUS] YCKOPEHUS:




1.7

1.8
1.9

1.10

1.11

1.12

1.13

1.14

1.15

R
dopmyiia, CB3bIBaOIIAsH I€PUO/] U YaCTOTY OOpallieHus:
vl
T

Macca. ITnotHOCTE BelliecTBa. @opmyra A1l BBIYMCIeHUS TIJIOTHOCTH:

_m
P=7

Cuna — BeKTOpHas pu3snueckas BesmurHa. Crio)keHue CUi

fBnenvie unepuyu. [1epBbiii 3akoH HeroToOHA

Bropoi1 3akoH HeroToHa:

F=m-a

CoHaripaB/IeHHOCTb BeKTOpa YCKOPeHHUs Tesla U BeKTOpa CUJIbL, elCTBYIOLel Ha
TeJsI0

BsaumopeiictBue Ten. Tpetuii 3akoH HbroToHa:

Fy y=-F_,

TpeHuie MOKOS1 U TpeHUE CKOJIbKeHUsi. Popmyria /il BBIYUCIeHUSI MOAY/IS CUTTbI
TPEeHUsI CKOJIb)KEHUS:

FIP:;L-N

Hedopmarusi Tena. Ymnpyrue U Heyrpyrve zedopmanuu. 3akKoH YIIpyrou
nedopmaruu (3akoH I'yka):

F=k-Al

BCEMI/IpHOE TSIroTeHue. 3aK0H BCEMHUPHOI'O TATOTE€HUSA:

My -1
F=G.-—L1_2

R
Curia TsbKeCTU. Y CKOpeHre CBODOJHOTO afleHusl.

dopmyrna /17151 BEIUMCIEHHUS CUTTBI TSDKeCTU BO/3M roBepxHOCTH 3emsi: F = mg.
JsrxeHue rtaHet BOKpyr CosHija. IlepBas KocMuueckasi CKOPOCTb.
HesecomocTs u neperpysku

Wmnynibe Tesia — BeKTOpHasi pusnyeckasi BeJIMurHa.
D=mi

Vmmynbc cuctemel Tesl. MisMeHeHue umny/bsca. VIMIy/ibC CUiibl



1.16

1.17

1.18

1.19

1.20

1.21

3aKOoH COXpaHeHUsl UMITyJbCca /1Ji1 3aMKHYTOW CHCTeMbI Te:
D=0, i, U, =const

PeakTuBHOe JIBIKEeHHE

Mexanuueckasi pabota. @opmMyiia /17151 BHIUMCIeHUsI PabOThI CUJIBI:
A=Fsoosa

MexaHnyeckasi MOLLIHOCTb:

A
t

N=

KuHeTnyeckasi ¥ noTeHUaabHas s3Heprusi. @opMysia /17151 BBIUKMCIEHUS
KUHETUYEeCKOW SHePryu:

2
Teopema 0 KHeTHUeCKOW SHeprun. PopMyiia /il BLIUMC/AeHUS MOTeHUaIbHON
SHepruu TeJsia, NOJHATOr0
Haj 3eMJIEi:

E,= mgh

MexaHU4yecKasi SHEPTUS:
E=E;.+E »

3aKOH coXpaHeHUsI MexaHUuecKol sHepruu. @opmysa [i/isi 3aKoOHa COXpaHeHust
MeXaHWUeCKOUW Hepruv B OTCYTCTBUe cu/ TpeHus: E = const.
[TpeBpaiijeHre MexaHUUECKOM SHePTUU NPU HaJTMUKK CUJIbI TPEHUSI.

[TpocThie MexaHU3MBbI. «30/10TO€ MPABUJI0» MEXaHUKH.
Priuar. MomeHT cuibl: M - Fl.
YcioBre paBHOBeCHs pblyara:

M +M +..=0
[MogBv>KHBIN 1 HertoABWKHBIHN 0/10ku. KIT/] IpOCTBIX MeXaHU3MOB,
n= AHM-E&H&H
A‘S&II:E‘EBEEHH

[aBneHue TBEPAOro Tesa.
dopMysa [/ BBIUUC/IeHU [1aB/IeHUs TBEPLOro Tesla:
F
P==-
[aBnenue rasa. ATmMoccepHoe JaBieHue.
I'mppocTtaTyeckoe [jaByieHre BHYTPU XUJKOCTH.
dopMmyia [/1s1 BBIUWC/IeHUS [JaB/IeHHsI BHYTPHU XKUJKOCTHU:

p=pgh+p_,



1.22

1.23

1.24

1.25
1.26

1.27

1.28

1.29

1.30

1.31

3akoH ITackans. ['mapaBIueckuii pecc

3akoH Apxumega. dPopmyna A0 ONpefesieHUs BbITAJIKUBAIOLEN CUJIbI,
JeMCTBYIOLL[eN Ha Tes10, IOrPY>KEHHOe B )KUJKOCTb U/ ras:

F_i_ln_ = ng

YcnoBue nnaBaHus Tesa. IlnaBanue CyZOB 1 BO3yXOIl/laBdHHE

MexaHuueckue KosiebaHUsl. AMIUIMTYZQ, TE€PUOJA, W 4YacToTa KosieGaHM.
dopmyrna, CBA3bIBAOLIAst YaCTOTY M MepUO/, KOeOaHwii:

MatemaTtiueckuii W TPY)KUHHBIA MasiTHUKW. [IpeBpailjeHve >5Hepruu IIpH
KoJsiebaTesTbHOM JIBUKEHHUU

3aryxaroiue kKojebanus. BeIHyKjeHHbIe KonebaHust. Pe3oHaHC

MexaHuueckre BOJHBI. [IpofionbHbIE U TIONepeuHble BOJHBI. [[MHA BOJHBI U
CKOPOCTb PacrpoCTPaHeHus! BOJIHBI:

h=v-T

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHue 3BYKOBOW BOJIHbI Ha TpaHULe
IByx cpef. IHGPa3ByK U yIbTPa3ByK

IMpakmuueckue pabombl

N3mepeHne cpefHel TJIOTHOCTA BeI[eCTBA; apXWUMeIOBON CWU/IbI; >KECTKOCTU
TIPY>KUHBI; KO3(duUilMeHTa TpeHUsI CKOIb)KeHHsI; pab0Thbl CH/IbI TPEHUS, CHJIbI
YIIPYTOCTH; CpeAHel CKOPOCTU [BW)KeHHsI OpycKa 10 HaK/IOHHOW TJIOCKOCTH;
yCKOpeHus1 Opycka TPy JBW)KEHWM [0 HAK/JIOHHOH TUIOCKOCTH; 4YaCTOThl U
rneproja KojebaHWN MaTeMaTHUeCKOro MasTHMKA, YaCTOThl U IIepHoja
KonebaHU TIPY>KMHHOTO MasiTHUKA; MOMEHTa CUJIbI, [IeHCTBYIOI[er0 Ha phlvar;
paboThI CW/IbI YMPYroCTH TIPU TOJBbEME TPy3a C TOMOIIbID HETIOJBHXKHOTO
6/10Ka; pabOThI CUJ/IbI YIIPYTOCTH TPU MOZABEME I'Py3a C MOMOIIIBIO TOBHXKHOTO
6J10Ka.

VccnefoBaHve 3aBUCMMOCTH apXUMeZJIOBOM CH/bI OT 00béMa MOrpyKEHHOMN
YaCTy TeJla U OT MVIOTHOCTU >KUJKOCTH; He3aBUCUMOCTH BbITAJIKMBAIOIEN CHJTbI
OT MacChl Tesia; CUJ/Ibl TPEHUSI CKOJIb)KEeHHUSI OT CUJIbl HOPMAJIbHOTO [IaB/IeHusl U OT
po/ia MOBEPXHOCTH; CUJIbI YNPYTOCTH, BO3HUKAKOLIEH B MPY)XUHE, OT CTeleHU
nedopMaluy MPYKUHBI; yCKOpeHUsi OpycKa OT yrjia Hak/iOHa HarpaB/stoIel;
reproja (4acToTbl) KosebaHWH HUTSHOTO MasiTHUKA OT J/IMHbI HUTH; TIepHOfa
KoneOaHul TIPY)KUHHOTO MasiTHUKA OT MacChl TpPy3a M KECTKOCTU TMPY>KUHBI;
HCCIeJOBaHUEe HE3aBUCHMOCTH Teprojia Kosie0aHWH HUTSAHOTO MasiTHMKA OT
Macchol rpy3a. [IpoBepka yc/10BuUsi paBHOBeCHSI pbluara

dusuueckue seneHuss 8 npupode: TIPUMepbl [BWKEHUSI C Pa3/TMUHbIMU
CKOPOCTSIMM B YKMBOW U HE)KMBOM MPUPO/ie, IeMCTBHEe CUJIbl TPEHHS B IPUPO/JE U
TeXHUKe, TPWIMBbI W OT/MBBI, [BIKeHHe T1laHeT COJIHeYHOM CUCTeMBl,
pPeakTUBHOEe JBI)KEHHUEe )KUBBIX OPraHW3MOB, PblYaru B Tejie ueoBeKa, B/IUSHUE
aTMoc(epHOro [aB/ieHWsI Ha >KUBOM OpPraHM3M, IJIaBaHUE PbIO, BOCTIPHUSTHE
3BYKOB >KMBOTHBIMH, 3eMJIeTPSICEHHEe, CeIICMUUeCKHe BOHBI, LIyHaMH, 3XO0

TexHuueckue ycmpoticmed: CIAJOMETpP, JAaTUMKU TI0JIOKEeHHUsl, PacCTOSTHUSL U

YCKOpeHHsl, [UHAMOMeTp, IOJIIWIIHUKY, pakKeTbl, pbluar, TIOABWKHbIA U
HeTo/BW)KHBIA O/I0OKM, HAK/IOHHAsl TVIOCKOCTh, TMPOCThbie MeXaHW3MbI B OBITY,
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2.3
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2.5

2.6
2.7

2.8

2.9

2.10
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2.12

2.13

2.14

2.15

cooO1arolrecs: CoCyZbl, YCTPOWCTBO BOJOIPOBO/A, THAPABIMUECKUM TMpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, TIOPIIHEBOW HACcOC, apeoMeTp, 3XO0JIOT,
WCTIOIb30BaHue y/IbTPa3ByKa B ObITY U TeXHUKe

TEIUVIOBBIE ABJIEHUA

OCHOBHbIE  TIONIOXKEHUS]  MOJIEKYJISIPHO-KMHETUYeCKOM TeOopud  CTPOEeHUs
BelecTBa. Mojiesm TBEPOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHUM BeIlleCTBa.
Kpucrannuueckue u amopgHsble Tena

[BwkeHue dactuy BeljectBa. CBfI3b CKOPOCTH [JIBW)KEHMSI YacTUL] C
TemrepaTtypoil. bBpoyHoBckoe fBrkeHue, Juddy3us

CmaunBaHUe U KanW/UISIPHbIe SBJI€HUS
TeryioBoe paclIMpeHUe U CKaTve
TermoBoOe paBHOBeCHe

BHyTpenHsss sHeprusi. Pabora W Temsomnepesavya Kak CriocoObl H3MeHeHHs
BHYTpPEHHel 3Hepruu

BI/I,I:LLI Tervioriepeaadyu: TeIrvioIpoBOAHOCTb, KOHBEKIHSA, U3/TyUHEeHHE

HarpeBanve u oxnaxzgeHue Ten. KoauuecTBO  TeruioTel. Y jenbHas
TEI/IOEMKOCTb:

O=cml|t,—1,)

3aKOH COXpaHEHHUs YHEPrUU B TEIJIOBBIX TporieccaX. YpaBHEHHE TEeTIOBOTrO
basaHca:

Q1 _Qg +...=0

Vcnapenve v KoHfAeHcauys. V3MeHeHVe BHYTpeHHeW >HepruM B IpoLiecce
WcrnapeHuss M KOHAeHcauuu. KumeHuwe KUAKOCTU. YjenbHas TerioTa
napoobpa3oBanusi: L = Q/m

BnaxHocts BO3ayxa

[lnaBieHWe W KpUCTA/UTM3aLus. VI3MeHeHVWe BHYTPEHHEH JHEpruu TpH
I1JIaBJIEHWH U KPUCTAJIJIN3allhH. Y,/:[eanaH TeIl/iIOTa IJ1IaB/IeHUd:
J"'\-:_
m

BHyTPEHHHH BHEPFI/IH CFOpaHI/IH TOIT/IVBA. Y,ELEJIBHE[H TerrjioTa CFOpaHI/IH TOIL/IMBA.
q=Q/m

[TpuHLMITBI paboThI TerIoBbIX ABUTaTeseit. KI1/I TerioBoro ABuraresns

IMpakmuueckue pabombl

Vi3mepeHue yziefbHOM TeIIOEMKOCTH MeTa/UTMYecKoro LIWIMH/APA; KOIWYyecTBa
TeM/IOThl, IOJIyUeHHOTO BOJOW KOMHATHOW TeMIepaTtypbl (UKCHPOBAaHHOMN
Maccbl, B KOTOPYHO OINYylLeH HarpeTbli LWIMHAD; KOJWYeCTBa TeIJIOThI,
OT[JaHHOTO HarpeTbiM LIWJIMH/APOM, TOC/Ie OMyCKaHHs ero B BOJY KOMHATHOM
TemrepaTypbl; OTHOCHUTE/JIbHOM BI&KHOCTU BO3/yXa; V/elIbHOM TeIJIOThI
nnaBneHus1 Jnbfa. lVccinefoBaHWe UM3MeHEHHsI TemIlepaTypbl BOJbI  TPU
Pa3MUHbIX YCIOBUSIX; SIBJIEHUS] TeriooOMeHa TpH CMeIMBAaHWK XOJIOJHON |
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FOPH‘-IEﬁ BOJBI; MponecCa UCriapeHus

duzuueckue signeHuUss 8 npupode: TIOBEPXHOCTHOe HATshKeHWe W KamluIspHbie
SIBJIeHUs1 B TIPUPOJie, KPUCTA/ZIbl B TIpUpoie, u3nydeHue CosHIlA, 3amMep3aHue
BO/I0EMOB, MOpPCKHe O6pu3bl; 06pa3oBaHue pOChl, TyMaHa, HHes, CHera

TexHuueckue ycmpoiicmea: KaruJuisipbl, IPUMepbl UCIIO0/Ib30BaHUsI KPUCTAJIIOB,
JKAJKOCTHBIM TEPMOMETp, JaTYMK TeMIlepaTypbl, TEPMOC, CUCTeMa OTOIJIeHUS
JIOMOB, TUT'DOMETpbI, TICUXPOMETP, MapoBasi TypOWHa, ABUraTe/b BHYTPEHHEro
CropaHus

SJIEKTPOMATHUTHBIE ABJIEHUA
DJieKTpu3anus Tesl. [IBa BUza 3/1eKTPUUYECKUX 3apsi/ioB
B3auMogelicTBre 3apsyKeHHbIX Tesl. 3aK0oH KysioHa
3aKOH COXpaHeHUs 3JIeKTPUUeCKOro 3apsja

OnekTpuueckoe moje. HarnpsykEHHOCTh 3/eKTpudeckoro rmossd. [IpuHimn
CyMepIio3ULIUM 3/IeKTPUUeCKUX T0/iel (Ha KaueCTBeHHOM YPOBHE)

Hocutenn »snekTprueckux 3apsifioB. [leliCTBUE 37eKTPUUYECKOrO IO/ Ha
3/1eKTpUueckue 3apsbl. [IpOBOJHUKY U JU3/1€KTPUKU

[TocTosIHHBIN 37eKTpUUecKuii Tok. [elicTBUs 3/eKTpruueckoro Toka. Crsa Toka.
Haripsbkenue.
I'=qg/t,U=Aq

SJ'IEKTPI/ILIQCKOE COIpOTHUBJIEHHE. Y,Z[eJIBHOG 3JIEKTPUYECKOE COITDOTHUBJIEHUE:
R=plS

3akoH Oma A/1s1 yuacTka ssekrpudeckot uenu: I = U/R

[TocnenoBarenbHOe COe/[MHEHNE IPOBOJHHUKOB:

1, =1, U=U,+U,. R=R, +R,
HapaJI]IeJIbHoe coeqriHeHWEe ITPOBOJHUKOB PABHOI'O COTIDOTHUBJIEHUA:

U=UgI=I,+I;R=2.
. )

CwmelaHHbIe COeZIMHEeHUs TIPOBOJHUKOB
PaboTa 1 MOIIHOCTB 31eKTprueckoro Toka. A = Ult, P = UI

3akoH [[xoyss — JleHua:

O=I"R-t

OneiT Opcrefa. MarnuTHoe [oJie MPsSMOrO IPOBOJHUKA C TOKOM. JIMHUU
MarHMUTHOM UHJYKLUU

MarsuTHoe T110Jie TOCTOSIHHOI'O MarHuTa. BBaI/IMO,I[eI\/’ICTBI/Ie ITOCTOSIHHBIX
MAromuToOB

[elicTBYie MarHUTHOTO T10J1SI Ha POBOAHUK C TOKOM
OnbiThl Papajies. SIBneHUe 371eKTPOMarHuTHOM UHAYKLMK. [IpaBuno JleHija
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3.22
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3.24
3.25
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4.2
4.3
4.4
4.5
4.6

IMpaxkmuueckue pabombl

Vi3MepeHue  37€KTPUUECKOrO  COTMPOTHUB/IEHWS]  PEe3UCTOpa;  MOIIHOCTH
3JIEKTPUUECKOT0 TOKA; PAbOTHI 37IEKTPHUUECKOTO TOKaA.

WccnenoBanvie 3aBUCMMOCTH  CWJIbI  TOKA, BO3HUKAIOIIET0 B TIPOBOJHUKE
(pe3ucTopbl, JIaMIOYKa), OT HanpspKeHUst Ha KOHLIaX TTPOBOHUKA; 3aBUCHMOCTH
COTIPOTHUBJIEHUS OT JIJTMHBI TIPOBO/IHUKA, TJIOIIAJ €r0 TIONePeYHOro CeYeHust U
y/1eTbHOTO COTIPOTHB/IEHHSI.

[TpoBepka mpaBu/a Ajis 3JIeKTPUUECKOT0 HaTpsKeHUsl TPY M0C/ie/0BaTe/IbHOM
COeZIMHeHWW TIPOBOJHUKOB; TMpaBWia [Jii CHJbl 3/IEKTPUYECKOrO TOKa TIpU
rapasisie/isHOM COoeZIMHeHU! TTPOBOHUKOB (Pe3UCTOPhI 1 JIaMITOUKa)

dusuueckue seneHUss 8 npupode: >SeKTpUUecKUe sB/eHUsT B armocdepe,
3/1eKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJ/iH, Jipeiid MoJIH0COB,
POJIb MarHUTHOTO T10JIs1 J/Is1 )KU3HU Ha 3emiie, TI0J/IIpHOe CUsiHYe

TexHuueckue ycmpoticmea: >/€KTPOCKOI, aMIlepMeTp, BOJIbTMETP, peocTar,
CUETUMK  IeKTPUUECKOW  JHEpPruu,  3IeKTPOOCBeTUTe/bHbie  MPUOOPHI,
HarpeBaTeJ/IbHble 3JIeKTPOITPUOOPEI (mpumepsl), 37IeKTpUYecKue
rpeJiloXpaHUTe/, >SJIEKTPOMAarHuT, SJ/IeKTPOJBUIaTe/lb IIOCTOSIHHOTO — TOKa,
reHeparop IOCTOSIHHOI'O TOKa

OJleKTpoOMarHuTHble BOJIHbI. [IIKana 3/1eKTpoMarHUTHBIX BOTH

JlyueBasi Mmojienb cBeta. IIpsiMonHeliHOe pacripocTpaHeHre CBeTa

3akoH oTpakeHus cBeTa. [110cKoe 3epKasio

IIpenomnenvie cBeTa. 3aKOH TIpeJIOMJIEHUs CBeTa

Hucriepcus ceeta

JIlunza. Xop nyueid B nmH3e. DoKycHoe paccTosiHUe nH3bl. ONTHYeckas cuja
ymvn3el: D = 1/F

['na3 Kak orrrrueckast cucrema. OnTrueckre prudopsbI

IMpakmuueckue pabombl

##H#Par###l13MepeHre ONTUYECKOH CHIbI coOuparoliell JMH3bI;, (OKYCHOTO
pacCTosiHUsI coOMparoleid JIMH3bI (TI0 CBOWCTBY PABEHCTBA pa3MepPOB Mpe/iMeTa U
n300pakeHus], KOrja TpeJMeT pacIojioKeH B JBOWHOM (DOKyce), TIOKa3aTess
TpesIOMJIeHHs CTeK/Ia.

###Par###llccneqoBaHye CBOMCTBA M300pa)keHUs, TMOJyUYEHHOTO C TIOMOIIBIO
cobupatorrield JIMH3bI; W3MeHeHUss (DOKYCHOTO PacCTOSTHUSI ABYX CIOXXEHHBIX
JIMH3; 3aBUCUMMOCTU yIJjla IIpeJIOM/IeHUs] CBETOBOI'O Jjiyya OT yrja IajeHus Ha
TPaHULIE «BO3/YX — CTEKJIO»

dusuueckue seneHuss 8 npupode: 3atmeHuss ConHua u JIyHbl, 1[BeTa Tenl,
OTITHUEeCKHe siBJIeHHs B atMocdepe (1iBeT HeOa, pedpakLus, pagyra, MUPax)
TexHuueckue ycmpotlicmea: OYKHM, TIepUCKOI, (oToarnmapaT, OINTHUYeCKue
CBETOBO/IbI

KBAHTOBGLIE ABJIEHUA

PamnoaktuBHOCTE. Anb(a-, 6era-, ramma-u3nyuenusi. Peakim anbga-u Geta-
pacriazia

OmnsbiThl Pe3epdopza no paccesiHuto anbga-uactuly. [1naHetapHas MoZiesib aToma
CocraB aTromMHOr0 szpa. M30Tomns!

[Tepuon nonypacnazia aTOMHBIX sifiep

AnepHble peakiuy. 3aKOHbI COXPaHeHHs 3apsI0BOr0 U MaCCOBOTO UMCe
dusuueckue se1eHUss 6 npupode: eCTeCTBEHHBIM pa/In0aKTUBHBIM (HOH,



4.7

KOCMUYeCKHe Jlyuyd, paJuOaKTUBHOe W3/lyueHue TMPUPOJHBIX MHHEpPAasoB,
JleViCTBYe PaZJMOAKTHUBHBIX U3/TyUYeHUH Ha OpPraHr3M ueioBeKa

TexHuueckue ycmpolicmea: CIeKTPOCKOIN, UHAUBU/YabHbIN 103UMeTp, Kamepa
BusnbcoHa, siiepHasi 3HepreTvka
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