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INOACHUTEJIbBHAS 3AIINCKA

IIporpamma no ¢pu3nke HA YPOBHE OCHOBHOI0 00111ero 00pa30BaHusA
COCTaBJICHA HA OCHOBeE I10JI0KeHHMI U TPeOOBaHNH K pe3y/IbTaTaM 0CBOCHHS Ha 0a30BOM
YPOBHE OCHOBHOM 00pa3oBaTe/ibHOI MporpamMmmsl, npeacrasjieHHbIx B PI'OC 000, a
Tak:ke ¢ y4érom ¢enepaibHoii padoueil nporpammsbl Bocnutanus 1 Konnenuun
NpenoJaBaHus y4eOHoro npeamera « Dusuka.
Conep:xanue nporpaMmsl 1o (pusuke HaANpapJjeHO HA (OpMHUPOBaAHUE
€CTEeCTBEHHOHAYYHOM TPAMOTHOCTH 00y4AaIOIIMXCH U OPraHU3alUI0 U3y4YeHus1 (PU3UKH HA
NeATeJIbHOCTHOI ocHOBe. B nmporpamme no ¢gusuke y4uTbIBalOTCSI BO3MOKHOCTH y4e0OHOI0
npeaMera B peanusanuu Tpedosanuii PI'OC OO0 k niIaHUpPyeMbIM JUYHOCTHBIM U
MeTanpeIMeTHBIM pe3yJIbTAaTaM 00y4YeHHsl, a TAKKe MeKIPeIMeTHbIe CBA3H
€CTEeCTBEHHOHAYYHbIX YUeOHBIX IIPeIMETOB HA YPOBHE OCHOBHOI'0 0011ero 00pa3oBaHus.
IIporpamma no ¢gu3suke ycraHaBIuBaeT pacnpeneieHne yueOHOro MaTepuasia mo roiam
0o0yuyeHus (1Mo KJaaccam), npeajaraeT NIpUMePHYI0 M0CJIe10BATEIbHOCTh H3y4YeHHs TeM,
OCHOBAHHYIO HA JIOTHKe Pa3BUTHS NPEeIMETHOI0 COAePKAHUA M Y4éTe BO3PACTHBIX
0CO0eHHOCTel 00yualuuxcs.
IIporpamma no ¢pusuke paspadoTaHa ¢ HeJbI0 OKA3aHUA METOAMYECKOI MOMOIIH YUYUTETI0
B CO3JaHUM padoyeil NpOrpaMMel 10 y4eOHOMY IpeaMeTy.
Du3uKa ABJIAETCH CHCTEMOOOPA3yIOUIUM /ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX NIPeIMeTOB,
NOCKOJIbKY (pM3HYeCKHe 3aKOHBI JIesKaT B OCHOBE NPOLECCOB M ABJIEHMI, H3y4aeMbIX
XUMHeH, 0nosioruei, actponomuei u pusnyeckoii reorpagueil, BHOCUT BKJIA B
eCTeCTBEHHOHAYYHYI0 KADTHHY MUPa, NIpeAocTaBJisieT HanboJiee sicHbIe 00pa3ubl
NPUMEHEHHUs HAYYHOI0 MeTO/1a NMO3HAHMS, TO €CTh CI0C00a MOJy4eHHs 10CTOBEPHBIX
3HAHUM 0 MUpe.
OnHa u3 riaBHbIX 32124 GU3NYECKOro 00pa30BaHNs B CTPYKTYpe 0011ero od0pa3oBaHus
€OCTOMT B (JOPMHUPOBAHUM €CTECTBEHHOHAYYHOH I'PAMOTHOCTH H MHTEpeca K HAyKe Y
00y4aK MU XCS.
HN3yuyenne ¢pu3suku Ha 6230BOM YPOBHeE NpeaIoJiaraeT oBjiajgeHue cjelyoIuMH
KOMIIETEHTHOCTSIMH, XapaAKTEePHU3yIIIHMMH eCTECTBEHHOHAYYHYI0 TPAMOTHOCTD:
®  HAY4YHO O0OBSICHATH AIBJICHHS;
®  OLEHHMBATH U MOHUMATH 0COOEHHOCTH HAYYHOI'0 UCC/IECOBAHMSA;
®  HHTEPHPeTHPOBATH JaHHbIE M UCNO0JIb30BAaTh HAyYHbIe
A0KA3aTeNbCTBA /ISl MOJy4eHHs BHIBOJOB.
Henun usyvyenus: Gu3nKu Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHus ONpee/eHbl B
Konnenuun npenogaBsanus yue0Horo npeamera «®u3nka» B 00pa3oBaTeIbHbIX
opranuzanusx Poccuiickoii @enepannu, peaju3yrouux 0CHOBHbIe 0011e00pa3oBaTe/IbHbIE
NMPOrpamMmbl, YTBep:KA¢HHOH pemienneM Kosternu MuHHCTepCTBA NPOCBENIeHUS
Poccuiickoii ®enepauun (mporoko.a ot 3 gexadps 2019 r. Ne IIK4BH).
Henu nzyvyenus pU3NKH:
e  npuoOpeTeHHMe HHTepeca U CTPeMJICHUsI 00y4aloIuXCcsl K HAyYHOMY
U3y4YeHHMI0 TPUPO/IbI, PA3BUTHE HX HHTEJIEKTYAJIbHBIX H TBOPUYECKUX
CIIOCOOHOCTEN;
e  pa3BHTHE NPEACTABJCHUI 0 HAYYHOM MeTo/1e MO3HAHUA U (POpMHUPOBaHUE
HCCJIEeI0BATEILCKOI0 OTHOLIEHHS K OKPY KAIOIIMM SIBJICHUSIM;
e  ¢opMupoBaHHEe HAYYHOT0O MUPOBO33pPeHHS KAK Pe3y/ibTAaTa H3yUYeHHs OCHOB
CTPOEHHs MaTepuM U pyHIaMeHTAIbHBIX 3aKOHOB (PM3MKMH;



e  (opmupoBaHHe NpeACTABJICHUN 0 POIH (PU3MKH VIS PA3BUTHA APYTUX
€CTeCTBEHHbIX HAYK, TEXHMKH U TE€XHOJIOTHIi;
e  pa3BHTHE NPeICTABJEHNH 0 BO3MOKHBIX c(hepax Oyayiuei
npogeccuoHAJIbLHOM 1eATeJIbHOCTH, CBA3aAHHOM ¢ QU3MKOIi, MOATOTOBKA K
AajbHelileMy 00y4eHHI0 B 3TOM HaNPaBJIEHUM.
JocTHkeHMe ITUX 1eJieil MporpaMmMbl 1o (pu3NKe HA YPOBHE OCHOBHOIO 00111ero
o0pa3oBaHus o0ecreYnBaeTCs pelliecHueM CJIeAyIOINX 3a/1a4:
e mnpuoOpeTeHHe 3HAHUH O TUCKPETHOM CTPOEHHHU BelleCTBA, 0 MEXaHUYECKHX,
TEIUIOBBIX, 3JIeKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SIBJICHHUSAX;
e npuodOpeTeHNe YMEHUH ONMUCHIBATH U 00BICHATH U3NUecKHe sIBJICHUS C
HCNO0JIb30BAHNEM MOJYYEeHHbIX 3HAHUIA;
®  (OCBOEHHE METOJ0B PelIeHUs] MPOCTEHINX PACUETHBIX 3124 €
HCI0JIb30BaHUEM (PU3NYECKUX Mo/lesieid, TBOPYECKHUX U
NMPAKTUKOOPHEHTUPOBAHHBIX 32124}
e  pa3BHTHE YMEHHUIl HA0II0IATh NPUPOIHbIE IBJI€HHS U BHINOJIHATH ONbITHI,
JladopaTopHblie padoThl M IKCIIEPUMEHTAJIbHbIE HCCJIEJ0BAHMS C HCII0JIb30BAHHEM
H3MepPUTEJIbHbIX NIPUOOPOB;
e  ocBoeHue nNpuémoB padoThl ¢ HH(popManuel GU3NIECKOr0 COiepPKAHNS,
BKJIIOYas HH(POPMALMIO O COBPEMEHHBIX JOCTHXKEHUAX (PU3MKH, AaHAJIU3 U
KPUTHYECKOe OllcHNBaHMe HH(OpMANNHU;
®  3HAKOMCTBO €0 chepaMu MPo(hecCHOHATBHOM 1eSITeJIbHOCTH, CBA3AHHBIMH €
(pu3nKoii, 1 COBpeMEeHHbIMH TEXHOJIOTUSIMHI, OCHOBAHHBIMHU HA JOCTHKEHUAX
(puznyeckoi HayKH.
Ha n3yuyenue ¢pusuku (60a30Bblil YypOBeHb) HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusl
orBoauTcs 204 yacoB: B 7 kJacce — 68 yacoB (2 yaca B HeJ1e110), B 8 Ki1acce — 68 yacos (2
yaca B HejleJ110), B 9 Ki1acce — 68 yaca (2 yaca B HejieJ110).

IIpennaraemslii B nporpamme no gusuke nepeyeHb Jad0paTOPHBIX padOT M ONBITOB HOCUT
peKOMeHAaTe/IbHBINH XapaKkTep, YYUTeb AejaeT BbIOOP NpoBeleHHs JJa00paTOPHBIX padoT
M ONBITOB € Y4€TOM MHAMBHAYAJBHBIX 0COOCHHOCTElH 00y4yaromuxcs, CIUCKa
IKCNIEPUMEHTAJIBHBIX 32JaHHI, IPEATATaeMbIX B PAMKAX OCHOBHOI'0 IrOCY1apCTBEHHOI0
JK3aMeHa 1o (pusuke.



COJAEP/KAHUE OBYYEHUA

7 KJIACC
Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.
du3uKa — HayKa o npupoje. SABjeHus npupoabl. Du3nyeckue sABJICHUI: MEXaHMYECKHUeE,
TeIUIOBbIE, JJIEKTPHYeCKHe, MATHUTHbIE, CBeTOBbIE, 3BYKOBBIE.
dusnyeckue BeInduHbl. U3Mepenne puznuecknx BesununH. Pusnyeckue npudopsbl.
IHorpemnocTs n3MepeHuii. MeskayHapoaHasi CMCTEMA eIMHMIL.
Kak ¢u3suka u Apyrue ecrecTBeHHbIe HAYKH U3y4aloT npupoay. EcrecTBeHHOHAyYHBIH
MeTO/l O3HAHUS: HA0J/II0/IeHHe, IOCTAHOBKA HAYYHOI'0 BOIIPOCA, BbI/IBUKEHUE TMIIOTE3,
IKCIEPUMEHT M0 MPOBEPKe THNO0Te3, 00bsICHeHHe HA0II1aeMoro siBJieHusa. Onucanue
(pusuvecKux siBJIeHUN ¢ MOMOIIbIO MOIeJIel.
Hemoncmpayuu.
1. Mexannyeckue, TeNJoOBbIe, dIeKTPUYECKHE, MATHUTHbIE, CBETOBbIE
SIBJICHU .
2. ®usunyeckue NpUOOPHI U MPoOIEIYPa NPSIMBIX H3MePEeHHIi AaHAIOTOBbIM U
M (ppoBLIM NPUdOpPOM.
Jlabopamopnusie pabomot u onvimeol.
1. Omnpenenenne HeHbI JeJJeHUS HIKAJIbI H3MEPUTEJIbHOr0 Npudopa.
2. H3mepeHHe paccTOSTHHI.
3. MH3mepeHue 00bEMa )KHIKOCTH M TBEPIOTO TeJa.
4. Omnpexaesjenune pa3MepoB MaJbIX Tel.
5. H3mepeHue TeMnepaTypbl NPH MOMOIIHU KMIKOCTHOTO TEPMOMETPA U
AATYNKA TeMIIePaTypbl.
6. IIpoBeaeHHe HCCIeTOBAHUSI N0 MMPOBEPKE THMOTE3bI: JATBHOCTH MOJIETA
HIAPUKA, MYIEHHOT0 TOPU30HTAJIbHO, TeM 00JiblIe, YeM 00/1bIIe BBICOTA IyCKA.
Pa3nes 2. [leppoHavyaibHbIe CBeIeHUS O CTPOEHHMH BellecTBAa.
CTpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, HX pa3Mepbl. ONbITHI, J0KA3bIBAIOLIHE
JAUCKPeTHOEe CTPOeHHe BellecTBa.
JIBu:keHHMe YyacTuL BemlecTBa. CBSI3b CKOPOCTH IBUKEHUS] YaCTHI] C TEMIIEPaTypOid.
bpoyHoBckoe auxenue, 1upPpysus. B3aumoaencreue 4acTull BelleCTBA: MPUTIKEHUE U
OTTAJIKMBaHHeE.
ArperaTHbie COCTOSIHUS BellleCTBA: CTPOEHHE I'a30B, JKMIAKOCTEl U TBEPABIX
(kpucTa/LIHYecKknXx) Tesl. B3anMocBs3b MexK1y CBOHCTBAMM BeLIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX ATOMHOMOJIEKYJISIPHBIM cTpoeHneM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUI BO/bI.
Hemoncmpayuu.
1. Hab6uaioneHue OPOYHOBCKOIO ABUKEHHS.
2. Haonwnenue nuddys3uu.
3. Halawaenue siBjieHUil, 00bICHAIOIUXCSH NPUTSIKEHHEM WU
OTTAJIKMBAHHEM YaCTHII BelllecTBA.
Jlabopamopuvie pabomul u onvimol.
1. Ouenka auaMeTpa aToMa MeTOAOM PsiI0B (C UCNOJIb30BaHUeM (oTorpaduii).
2.  OnbITbI 10 HAOJIIIEHHUIO TENJI0BOI0 PACHIMPEHHS Ta30B.
3. OnbITHI N0 00HAPY:KEHHIO TeHCTBUA CHJI MOJIEKYJISIPHOTO MPUTSIKEHH .
Pasznen 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl.
Mexannueckoe aBukenne. PaBHomepHoe n HepaBHOMepHOe IBU:KeHHEe. CKOPOCTh.
CpeaHsisi CKOPOCThb NPH HEPABHOMEPHOM JIBHKeHUH. Pacuér myTu u BpeMeHH ABHKECHHS.



SABjeHnue nHepuuu. 3aKoH HHepunu. B3aumoaencreue Te1 KAk NPUYMHA U3MEHEHUS
CKOpOCTH JABH:KeHHH Tesl. Macca kak Mmepa uHepTHoOCTH Tejia. [linoTHocTh BemecTBa.
CBs3b IVIOTHOCTH € KOJMYECTBOM MOJIEKYJI B elMHHUIe 00bEMA BelllecTBA.
Cuia Kak XxapakTepucTHKa B3auMoaeiicTBus Tesl. Cujia ynpyroctu u 3akoH I'yka.
HN3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMeETPA. SIBJIeHHe TATOTEeHUA M cuJia TsaaxecTH. Cuia
TSAXKeCTHU Ha APYrux miaHerax. Bec tena. Heecomocth. Cil0:keHHe CHJI, HAIPABJIEHHBIX MO
oxHoM npsimoii. PaBHoaeiicTByomas cuii. Cuiia tpeHusi. TpeHue CKoJIb:KeHUsI M TPEHUE
nokosi. TpeHune B npupoje U TeXHUKE.
Hemoncmpayuu.

1. Hao0Jur01eHne MeXaHMYECKOT0 JIBUKEHHS TeJia.

2. H3mepeHHe CKOPOCTH NMPAMOJIMHEITHOTO IBUKEHUSI.

3. Habarwaenue ABJIeHUS HHEPIUH.

4., Hab6awaeHue u3MeHEeHUs CKOPOCTH MPH B3aMMOAelCTBHH TeJl.

5. CpaBHeHHe MacC 1O B3aNMOEHCTBHIO TeJl.

6. Cil0o:KeHHe CHJI, HANIPABJIEHHBIX MO OIHOM MPAMON.
Jlabopamopnusie padbomot u onvimol.

1. OnpenesieHue CKOPOCTH PABHOMEPHOIO ABHKeHHS (IIAPUKA B KUIKOCTH,

MO/IeJIM JJIeKTPUYECKOr0 ABTOMOOMJISI M TaK jiajiee).

2. OmnpenaeneHue cpeaHeil CKOPOCTH CKOJIbKeHUsI OPyCKa WM HIAPUKA MO

HAKJIOHHOM IJI0CKOCTH.

3. OmnpenejieHue MJIOTHOCTH TBEPIOIO TeJa.

4.  OnbIThl, 1eMOHCTPUPYIONINE 3ABUCUMOCTD pacTsikeHus (a1edpopmannn)

NPYKAUHBI OT NPUJI0KEHHON CHIIBI.

5.  OnbIThl, 1eMOHCTPUPYIOLIHE 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIbKEHUS OT

BeCa TeJIa U XapaKTepa CONMPUKACAIIIMXCH MOBEPXHOCTEH.
Pa3nes 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.
JaBiaenune. Crioco0bl yMeHbIICHHUS U YBeJIHYeHNs JaBjaeHns. /laBienne raza. 3aBUCUMOCTb
JAaBJIeHNs ra3a oT 00béMa, Temnepatypsl. [lepenaya njaBiaenusi TBEpAbLIMH TeJIaMHU,
JKMAKOCTAMH U razamu. 3akoH [lackans. [IneBMaTnyeckne MamMHbl. 3aBUCHUMOCTD
JAaBJIEHUS] JKHUAKOCTH OT r1younbl. ['uapocraruyeckuii napanokc. Cooduiaommuecst
cocyabl. 'mapaBinyeckue MexaHU3MBbI.
Atmocdepa 3eman u atmochepHoe naBieHue. [IpuunHbI cymecTBOBaHUA BO31YILIHOM
000109ku 3eman. OnbiT Toppuyenau. Usmepenune armocgepHOro 1aBjaeHHUs.
3aBucuMocTb aTMOCGEpHOro JaBJeHNs OT BbICOTHI HAl ypoBHeM Mopsi. [Ipubopsbl ais
H3MepeHusi AaTMOC(epPHOro JaBJIeHH.
JeiicTBHE :KUIKOCTH U Ia3a HA MOTPYKEHHOE B HUX Tes10. BoITaikuBawomas (apxumMenoBa)
cuia. 3akon Apxumena. [lnaBanue tes. Bo3nyxoniapanue.
Hemoncmpayuu.

1. 3aBucCHMMOCTB JAaBJIEHUS ra3a OT TeMIIEPATYPBhI.

2. Tlepenaua naBjeHUs JKHIAKOCTHIO U Ta30M.

3. Coo0mammuecst COCyabl.

4. T'mapaBiauyeckuii mpecc.

5. TIposiBiienue aeiicTBHSI aTMOC(EPHOIO 1aBJIEHUS.

6. 3aBHCHMOCTH BBITAJIKHBAOIIEH CHIBI OT 00bEMa MOTPY:KEHHON YACTH TeJa

U MJIOTHOCTH >KUKOCTH.

7. PaBeHCTBO BBITAJKHBaIOLIEH CHJIbI BeCy BHITECHEHHOM KMIKOCTH.

8. VYcioBue mJIaBaHus Tel: MJIaBaHWe WM NOTPY:KeHHeE TeJl B 3aBUCHMOCTH OT

COOTHOIIEHUS MJIOTHOCTEH TesIa U )KUJTKOCTH.
Jlabopamopuvie pabomul u onvimol.

1. HccaenoBanue 3aBHCHUMOCTH Beca TeJia B BOJie OT 00bEMA NOTPyKEHHOH B

JKMIKOCTh YaCTH TeJa.



2. Omnpenenenne BbITAJIKHBAIOIIEH CUJIbI, 1elCTBYIOIIEH HA TeJI0, MOTPY:KEHHOE
B KHJIKOCTb.
3. IIpoBepka He3aBHCHMMOCTH BbITAJIKHUBAIOIIEH CHIIbI, 1eHCTBYIOIIEH HA TeJIO B
JKMIKOCTH, OT MaCChl TeJia.
4.  OnbIThl, JEMOHCTPHUPYIOLIHE 32aBUCMMOCTH BHITAJTIKMBAIOLIEH CHIIbI,
AeHCTBYIOIIEH HA TeJIO0 B KUAKOCTH, OT 00bEMA MOTPY:KEHHOI B KUAKOCTh YaCTH
TeJIa ¥ OT IVIOTHOCTH KUJAKOCTH.
5. KoHcTpynpoBaHnue apeoMeTpa UM KOHCTPYHMPOBaHHeE JIOJKHU U ONpe/ieieHne
€€ rpy30noabEéMHOCTH.
Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.
Mexanuuyeckasi padora. MOIHOCTb.
IIpocTbie MeXaHU3MBI: pbIYar, 0JIOK, HAKJIOHHAS I10CKOCTh. [IpaBusio paBHoOBecust
poruara. [lpumeHenue npaBuiia paBHOBeCHs pblyara K 0JI0Ky. «30J10TO€ PaBUJI0»
mexannku. KITJI npocTbix Mmexanu3moB. IIpocTbie MexaHu3MBbI B ObITY U TEXHHKE.
Mexanuueckas 3Heprusi. Kunernyeckasi u moreHuuajbHasi sHeprus. [Ipespamenne
O/IHOT0 BM/Ia ME€XaHUYECKOIi JHEPTUM B IPYroii. 3aKOH COXpaHEeHUS IHEPTUU B MeXaHUKe.
Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaAHU3MOB.
Jlabopamopnusie pabomot u onvimeol.
1. Onmnpenenenne padboThbl CUJIbLI TPEHHUS NP PABHOMEPHOM IBUKEHUM TeJia 10
TOPHU30HTAJIbHOH OBEPXHOCTH.
2. MHMcciaenoBaHue ycJOBHIT pABHOBECHS pblyara.
3. H3mepenne KIIJI HaK/JIOHHOH MJI0CKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS] MeXaHUYECKOH IHEPTUH.
8 KUIIACC

Pa3gen 6. TenioBbIe IBJICHUS.
OcHoOBHBIE N10J10KeHHS MOJIEKY/ISIPHO-KMHETHYeCKOl TeOpuM cTpoeHus BemecTBa. Macca
H pa3Mepbl aTOMOB U MOJIEKYJI. ONbITHI, NOATBEPKAAI0IINE OCHOBHBbIC IOJI0KCHHSA
MOJIEKYJ/JISIPHOKHHETHYEeCKO TeopuH.
Mopenn TBEpaOro, KUAKOr0 M ra3000pa3HOro cocrossHui Bemecrsa. Kpucrannnyeckue n
amop¢ubie Tesaa. O0bsiCHeHHe CBOICTB I'a3oB, }KMAKOCTell U TBEPABIX TeJl HA 0OCHOBE
MOJIOKEHUI MOJICKY/ISIPHO-KHHEeTH4YeCKOoH Teopuu. CMaYyuBaHue M KAWLISPHBIE
siBjieHus. TenJioBoe paciiupeHue U c:kaTue.
Temneparypa. CBsi3b TeMIepaTyphbl €O CKOPOCTBIO TEIJIOBOI0 ABHKEHHUS YaCTHULIL.
Buytpennss 3Heprusi. Crioco0bl M13MeHeHHMs BHYTPEeHHel JHepIruu: TenJjionepeaadya u
coBepuieHHe padoTel. Buasl Temionepesaun: TenJI0NpoOBOAHOCTh, KOHBEKIUS, U3/1y4eHHUE.
KosanuecTBo TenioTsl. YaeibHasi TEII0EMKOCTH BemlecTBa. Tenioo0MeH U Tenjiopoe
paBHOBecHe. YpaBHeHHe Tel10Boro 0ananca. Ilnasiienne u oreepaeBanue
KPHUCTANJIMYECKUX BelllecTB. Y/ieJbHas TelJioTa njasjenus. [lapooopazoBanue u
koHaeHcanusa. Ucnapenue. Kunenue. YaenbHas Teniora napoodpasoBanus. 3aBUCHMOCTD
TeMIlepaTypbl KMIIEHHs OT aTMOC(epHOIro JaBJeHMs.
BaaxnocTs Bo3ayxa.
JHeprus TOIIMBA. Y/eJbHAas TEIJI0TA CTOPAHUS.
IIpuanune! padorsl TennoBeix Apurarenei KIIJI rensoBoro neurarens. TenJioBbie
ABUIAaTEJIM U 3a1MTA OKPY KAKOLIei cpeabl.
3aKoH coXpaHeHHUsI M IPeBPAallleHUs JHEPIUH B TEIJIOBBIX NpoLeccax.
Hemoncmpayuu.

1. HaOaroaeHue GpOYHOBCKOIO ABUKEHHUS.

2. Haonwnenue nuddys3nu.

3. HaOawaenue siBjaeHUI CMAYUBAHUSA M KAMWLISIPHBIX SIBJICHUIA.



4. Hab6awaeHue TeIJIOBOr0 paciiupeHus Tel.

5. MHM3MeHeHHe NaBJIeHHs I'a3a NPH U3MEHEHNH 00bEMA M HATPeBaHUH WJIH

OXJIAJKICHUH.

6. IIpaBuia u3MepeHHs] TeMIePaTyphbl.

7. Buasbl Tenjionepenavu.

8. OxulaxaeHue MpH cOBepLIeHUH PadOThI.

9. HarpeBaHue nNpu coBepumieHUN PadoThl BHEITHMMHU CHJIAMM.

10. CpaBHeHHe TeIIOEMKOCTel Pa3TMYHBIX BEIECTB.

11. Ha6aronenue KMIEeHHUS.

12. Ha0.ioeHne NOCTOSTHCTBA TeMIIePaTyphl NPH IJIABJIEHHH.

13. Moaeau TeNJI0BBIX ABUTaATE/ICH.
Jlabopamopuusie pabomot u onvimol.

1. OnbIThI N0 OOHAPYKEHUIO T CTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKEHU .

2.  OnbITHI 0 BHIPAIIMBAHUIO KPHCTAJVIOB NOBAPEHHO COJIM MJIM caxapa.

3. OnbITHI N0 HADJIIOIEHUIO TEMJIOBOI0 PACHIUPEHHS Ta30B, )KHUAKOCTEN U

TBEPABIX TeJl.

4. OnpenejieHue AaBJeHHsI BO3yXa B 0a/UI0OHe IINPHIA.

5. OnbITbl, AeMOHCTPUPYIOLIME 32aBUCUMOCTD /IaBJICHUS BO3/1yXa OT ero o0béma

U HATPEBAHMS WJIN OXJIA2KICHUS.

6. IIpoBepka runore3bl JHHEHHONH 3aBUCUMOCTH JAJTUHBI CTOJIOUKA )KMIKOCTH B

TePpMOMETPHYECKOH TPYOKe 0T TeMIepaTyphl.

7. HabOawoaenue u3MeHeHMsI BHyTPEeHHel JHepIruu Tejia B pe3yJjbTare

Terionepeaayu U padoTbl BHEIIHUX CHJL.

8. MHccaenoBaHue siBJIeHUs TEMJI000MeHAa NP CMEIIMBAHUM XOJIOHOM 1

ropsiue BOJbl.

9. Onmnpeaenenne KOJIMYECTBA TEIIOTHI, OJY4€HHOI0 BO/IOH MPH TeNJI000MeHe

¢ HArpeThIM METAJIMYEeCKUM HUJIHHIPOM.

10. Omnpeneiienne yaejbHON TEMIOEMKOCTH BellleCTBA.

11. HccuaenoBaHue nmpouecca ucnapeHus.

12. Omnpeneienne OTHOCUTEIHHON BJIAKHOCTH BO31yXAa.

13. OnpenesieHue yaeJbHOM TeMJIOTHI IUIABJEHUS Jb/A.
Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.
JuiekTpHu3anus Tes. J[Ba poga djiekTpu4eckux 3apsaaos. BianmoneiictBue 3apsizKeHHbIX
Tea. 3akoH KysoHa (3aBHCHMOCTB CHJIbI B3aUMO/1elicTBUS 3apSKEHHBIX TeJ OT BeJTHYUHBI
3apsii0B M PACCTOSITHUS MEKAY TeJaMu).
JuiekTprueckoe nose. HanpsikéHHOCTD j1eKTpryeckoro moJisi. [l punuun cynepnosunum
3JIEKTPUYECKHX I0JIeli (Ha KaueCTBEHHOM YPOBHe).
Hocurenu 3jiekTpuyecKuX 3apsiioB. JjleMeHTapHbIN dj1ekTpudeckuii 3apsaa. CTpoenue
atoma. IIpoBOXHUKH M ANIJIEKTPUKH. 3aKOH COXPAaHEHHS YICKTPHYECKOro 3apsiia.
DJIeKTpHUYecKHii TOK. Y CJI0BHUS CylIeCTBOBAHNS 3JIeKTPUYecKoro Toka. Mcrounnku
NOCTOSTHHOTO TOKA. /leficTBHS 2JIEKTPHYECKOI0 TOKA (TeI10B0e, XHMHYECKOe, MATHUTHOE).
DIeKTPUYECKHUN TOK B JKMJAKOCTSAX U ra3ax.
JuiekTprueckas nenb. Cuiia Toka. JjieKTpuieckoe HanpsixeHue. ConporuBienne
MPOBOJAHMKA. Y/IeJIbHOE CONPOTHBJICHHE BelecTBa. 3akoH OMa U1 y4acTKA Lenu.
ITocaenoBaTesqbHOE H NapaJlieJIbHOE COeJUHEHHE IPOBOAHUKOB.
Pabora 1 MOIIHOCTH 3J1eKTPUUYECKOro TOKA. 3akoH [[koyna—Jlenna. JiaekTpuueckue nemnu
U NMOTPeOUTEH IeKTPpUYecKoii JHeprun B ObITy. KopoTkoe 3ambikanue.
IHocTosiHHbIe MAarHUTHI. B3anmoneicTBre MOCTOSIHHBIX MATHUTOB. MaruuTHoe moJie.
MarnuTtHoe moJie 3eMJIM U ero 3Ha4eHue JJs sku3Hu Ha 3emiie. OnbIT Jpcreaa.
MarnuTHoe noJie 3J1eKTpu4ecKkoro Toka. [IpumeHnenne 31eKTPOMarHuTOB B TEXHHUKeE.



JlelicTBMe MATHUTHOIO OJISl HA POBOAHUK € TOKOM. JJIEKTPOABUIATE b IOCTOSTHHOI O
TOoKa. Mcnoib30BaHue 3J1eKTPOABUIaTE 1€l B TEXHHYECKHX YCTPOHCTBAX U HA TPaHCIOpPTe.
OnbiTel Dapajes. SIBjeHne 3J1eKTPOMArHUTHON MHAYKUMHU. [IpaBuio Jlenua.
Juexktporeneparop. Crnocodbl MOJIy4eHHs 3JIeKTPUUYECKOI IHePrum. DJIEeKTPOCTAHIIUM HA
BO300HOBJISIEMbIX MCTOYHUKAX JHEPrUH.

Hemoncmpayuu.

1. DaexkTpuzamus TeJ.

2. JIBa poaa 3JIeKTpPHUUYECKHX 3apsiI0B U B3auMo/IeiicTBHE 3aPS:KEHHBIX TeJl.
3.  YcrpoiicTBO H JeiicTBHE 3J1eKTPOCKONA.

4. DuaexkTpocTaTH4ecKasi HHAYKIHUS.

5. 3akoH coXxpaHeHHUsI IJIEKTPHYECKHUX 3aPS/I0B.

6. TIpOoBOIHUKY U AMITEKTPUKH.

7. MoaeaupoBaHne CHJIOBBIX JHHHUH JIEKTPUYECKOT0 MOJIsI.

8. MCTOYHHMKHU MOCTOSTHHOIO TOKA.

9. [eiicTBHS JIEKTPHYECKOT0 TOKA.

10. DaexkTpuyeckHii TOK B :KUJTKOCTH.

11. T'a3oBblii pa3psia.

12. W3mepeHue CUJIBI TOKA aMIIEPMETPOM.

13. N3mepeHue 3JIeKTPUYECKOT0 HANIPSIZKEHHSI BOJIbLTMETPOM.

14. PeocTaT M Mara3uH cONpOTHBJICHHUIA.

15. B3aumoaeiicTBHe NOCTOAHHBIX MATHUTOB.

16. MoaeaupoBaHie HEBO3MOKHOCTH pPa3/ieIeHHs MOJIOCOB MArHUTA.
17. MoaeanpoBaHue MATHUTHBIX MOJIel MOCTOSTHHBIX MATHUTOB.
18. OmsIT Jpcrena.

19. MarHuTHOe noJjie TOKa. JJIeKTPOMATrHUT.

20. JleiicTBMe MATHUTHOIO MOJIsl HA MPOBOIHUK C TOKOM.

21. DJjekTpoaBHraTe/ib MOCTOSTHHOTO TOKA.

22. HccienoBanue siBJIeHHSA JIEKTPOMATHUTHOM HHAYKIHU.

23. OmnbiTbl @apajes.

24. 3aBUCUMOCTb HANpPaBJIeHUs] HHIYKIHMOHHOTO TOKA OT YCJIOBHI €ro
BO3HUKHOBEHMSI.
25. DJexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.
1.  OnbIThI N0 HAOJIIOAEHUIO YIEKTPU3ALMH TeJI MHAYKIHe U Npu
CONPHKOCHOBEHMH.
2. HccnenoBaHue AeiicTBUS JIEKTPUYECKOT0 MOJS HA POBOAHUKH U
ANDJIEKTPUKH.
3. Coopka u npoBepKa padoThl YJIEKTPHYECKOIi LN MOCTOSIHHOTO TOKA.
4. H3mepeHHe U peryJMpoBaHUe CHJIbI TOKA.
5. MH3MepeHue u peryjMpoBaHHNe HANPSIKEHUS.
6. MHccaenoBaHue 3aBHCUMOCTH CHJIBI TOKA, HAYLIET0 Yepe3 pe3ucTop, oT
CONPOTHUBJICHUS Pe3UCTOPA U HANIPSIKEHUSI HA pe3ucTope.
7.  OnbIThl, A€eMOHCTPUPYIOLHE 32aBUCUMOCTb 3JIEKTPHYECKOr0 CONPOTHBJICHHUS
NPOBOJHMKA OT €ro JVIMHbI, IIJIOLIA/H MONePeYHOro ceYeHusl  MaTepuaJa.
8. IIpoBepka mpaBu.ia cJ10:KeHHMs HANPSKEHUIl NPU NMOC/I1e10BATEIbHOM
coeJUHEHHH IBYX Pe3UCTOPOB.
9. IIpoBepka mpaBu.jia JAJIsl CHJIbI TOKA NPH NapaieIbHOM COeJHHEHUH
pe3ucTOpPOB.
10. OnpenesieHue paGoThl JJIEKTPUIECKOT0 TOKA, HAYIIET0 Yepe3 pe3ucTop.
11. OnpenesieHue MOIIHOCTH 3JIeKTPUYECKOI0 TOKA, BbI/Ie/IseMOli Ha pe3ucTope.



12. HccienoBanue 3aBMCHMOCTH CHJIbI TOKA, HAYIIET0 Yepe3 JJaMIO4KY, OT
HaNpPSKeHUs HA Heu.

13. Omnpenenenne KIIJI narpeBaTeis.

14. HccaenoBanne MAarHUTHOIO B3aMMO/ICCTBHSA NOCTOSIHHBIX MATHUTOB.

15. M3ydeHme MAarHMTHOIO I10JIsl IOCTOSIHHBIX MATHUTOB NPH UX 00bEeAMHEHUH U
pa3eieHUH.

16. HccuaenoBanue 1elicTBUA 3JEKTPUYECKOI0 TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AeMOHCTPUPYOLIME 32aBUCHMOCTD CHJIbI B3aNMO/AeliCTBUS KATYIIKH
¢ TOKOM M MarHuTa OT CHJIbl TOKA M HANIPABJICHUsS TOKAa B KaTyLIKe.

18. H3y4yeHue aeiicTBMSA MATHUTHOIO NOJIS HA POBOJAHUK € TOKOM.

19. KoucrpyupoBanue u u3yueHue padoThl YJIeKTPOABUTATEJIsI.

20. Uzmepenne KIIJ 3jeKkTpoABUraTe/ibHON YCTAHOBKH.

21. OnbITHI 10 UCCIETOBAHMIO SIBJICHHUS 3JICKTPOMAarHUTHON HHAYKIUH:

HCC/IeI0OBAHNE U3MEHEHU 3HAYEeHHUS U HANIPABJICHUS HHAYKIHOHHOI0 TOKA.
9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.
Mexanu4eckoe nBukenne. MarepuajabHasi Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MeXaHH4eCKOro ABMxxeHus. PaBHoMepHOe npsimosnHeiinoe asu:keHne. HepapnomepHoe
npsAMoJuHeliHoe nBHKeHHe. CpeHsisi H MTHOBEHHAsl CKOPOCTH TeJia NP HePaBHOMEPHOM
JABUKCHHUH.
Yckopenne. PaBHoyckopeHHOe NpsiMOJIMHeliHOe ABHKeHne. CB00oaHOe najeHne. OnbIThI
I'aannes.
PaBHoMepHoe 1BH:KeHUe 110 OKpY:kHOCTH. [lepnoa u yacrora odpamenus. Jinneiinas u
yriaosasi ckopoctu. LlenTpocTpemMurebHOe yCKOpPEHHe.
IlepBbiii 3axkoH HbroToHa. Bropoii 3axkoH Helorona. Tperuii 3akon Herorona. IpuHnun
CyNeprno3uumu CuJl.
Cuna ynpyroctu. 3akon ['yka. Cuiia TpeHusi: CHiIa TPEHUs CKOJIbKEeHH I, CHJIa TPEeHusl
NOKOS1, IPYrue BUAbl TPECHHS.
Cuia Ts17KkecTH ¥ 3aKOH BCEMHMPHOI0 TATOTeHHs. Y CKOpeHue cBOOOIHOI0 NaJeHus.
JBmkenne miaaner BOKpyr Coanna. Ilepsas kocmudeckas ckopocts. HeBecomocTs n
neperpysKu.
PaBHOBecHe MaTepHaIbHON TOYKH. AOCOTIOTHO TBEépPAOe Tesno. PaBHOBecue TBEPAOro Tesna
€ 3aKpeIuIéHHOM 0CbI0 BpalieHus. MomeHnT cuibl. LleHTp Ts:KecTH.
Nmnyasc Teaa. U3menenune ummnyJibca. Umnyabce cuiibl. 3aK0H COXpaHeHUs] HMITYJIbCA.
PeakTuBHOE 1BUIKEHMe.
Mexann4deckasi pabora 1 MomHOCTh. PadoTa cui TsizkecTH, ynpyrocru, Tpenus. Cesspb
Hepruu U padorsl. [loTeHUAILHASA IJHEPIHUA Tesla, NOAHATOr0 HaJl MOBEPXHOCTHIO 3eMJIH.
ITorenunanbHasi JHeprus c:kaToi npyxxunbl. Knnernueckasi 3neprus. Teopema o
KHHeTHYecKOol IHepruu. 3aKoH COXpaHeHUs] MeXaHU4eCKOil JHepruMm.
Hemoncmpayuu.
1. Ha6uaioaeHue MeXaHM4eCKOI0 IBHKEHHS TeJIa OTHOCHTEJIbHO PAa3HBIX TeJl
orcyéra.
2. CpaBHeHHe MyTeil H TPAEeKTOPHIi ABHKEHHUS OJJHOTO M TOTO Ke TeJia
OTHOCHTEJIbHO Pa3HbIX TeJ 0TCYETA.
3. H3mepeHHE CKOPOCTH H YCKOPEHHS MPAMOJIHHEHHOT0 IBHKEHHS.
4. HccaenoBanue NPU3HAKOB PABHOYCKOPEHHOIO IBHKEHMS.
5. Ha0awpaenue I1BH:KeHUs TeJla N0 OKPYKHOCTH.
6. HaOaoaeHue MeXaHH4YeCKUX SIBJIEHHUI, MPOUCXOISIIMX B CHCTeMe 0TCYéTa
«Tenexka» npu eé paBHOMEPHOM M YCKOPEHHOM IBMKEHUHM OTHOCHTEJIHLHO
kaOuHera puznkm.



7. 3aBHCHMOCTb YCKOPEHHSsI TeJia OT MAacChl TeJla U JeiCTBYIOIIEH HA Hero
CHJIBI.
8. HaoOuoaenue paBeHCTBAa CHJI IPH B3aUMOJAEHCTBHH TeJl.
9. MHM3MeHeHHe Beca Tejia MPH YCKOPEHHOM JIBHKEHUH.
10. Ilepenaya mMmyJibca MPU B3aMMOAeHCTBUH TeJl.
11. IlpeoGpa3oBaHus F3HEPIUHU NPU B3aUMO/1€iICTBUH TeJl.
12. CoxpaHeHHe MMIIYJIbCA IPH HEYNPYTOM B3aMMO/1eiiCTBHH.
13. CoxpaHeHHne UMIYJILCA MPH A0COJIOTHO YIPYTOM B3aMMO/I€eiiCTBUH.
14. Hab6Ji01eHre peaKTUBHOTO ABHKEHHSI.
15. CoxpaHeHne MeXaHM4Y€CKOIl JHEPrUM NPH CBOOOTHOM NAIEHUM.
16. CoxpaHeHne MeXaHH4YECKOii JHEPTUM NPH ABUKEHUH TeJIa Mo IelCTBHEM
NPYKUHBI.
Jlabopamopnwvie pabomot u onvimeul.
1. KoucTpyupoBaHue TPaKTa JJisi pa3roHa v JaJibHel1ero paBHOMEPHOT 0
JABUKEHHS IIAPUKA WU TeJIeKKHU.
2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJIbKeHUsI OPYCKa WM IBUKEHHUS
IIAPUKA 10 HAKJIOHHOI NJIOCKOCTH.
3. Omnpenenenne yCKOpeHHs Tejia MPH PABHOYCKOPEHHOM JIBUKEHHH T10
HAKJIOHHOM IIOCKOCTH.
4. HccaenoBanue 3aBUCUMOCTH IIYTH OT BpeMeHH NPH PABHOYCKOPEHHOM
ABHKEHUHU 0e3 HAYAJIbHON CKOPOCTH.
5. IlpoBepka rumore3bl: ecjiM NP PABHOYCKOPEHHOM JBH:KeHUHU 0e3
HAYAJIbHON CKOPOCTH IYTH OTHOCATCS KaK Psii HeYETHBIX YK CeJl, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPeMEHHU OINHAKOBBI.
6. MHMccienoBanue 3aBUCHMOCTH CHJIbI TPEHHS CKOJIbKEHUS OT CHJIbI
HOPMAJILHOTO 1aBJIEHMUSI.
7. Omnpenenernue kKo3(pPpuUIHEHTA TPEHUS CKOIbKEHHUSI.
8. OmnpeaeneHue :KéCTKOCTH MPYKUHDI.
9. Omnpeaenenue padoThbl CUILI TPEHHUS PU PABHOMEPHOM IBHKEHUH TeJIa M0
TOPU30HTAJIbHON MOBEPXHOCTH.
10. Omnpenesienne paGéoThl CHJIBI YIIPYTOCTH NPH NOAbEMe Ipy3a ¢
HCNO0JIb30BAHMEM HEMOABUKHOTO M NMOJABUKHOTO OJIOKOB.
11. H3ydeHue 3aKOHA COXpPaHEHMS SHEPIHM.
Pa3znen 9. Mexanuyeckue Kojie0aHUsA U BOJTHBI.
KonebdareabHoe neukenne. OCHOBHBIC XapAKTEPUCTHKH KOJICOAHUI: EPHO/, 4ACTOTA,
ammutyaa. MaremaTudeckuii 1 npykKuHHbI MassiTHukH. [IpeBpamenue s3Heprun npu
K0J1e0aTeJIbHOM IBHKCHUH.
3aryxaommue kojiedanus. Boinyxkaennble kojedanus. Pesonanc. Mexannuyeckue BOJIHBI.
CaoiicTBa MexaHu4ecKknX BOJIH. [IponosibHbIe 1 nONepeYHbIe BOJIHBI. J[JINHA BOJIHBI U
CKOpOCTH €€ pacnpocTpaHenusi. MexaHuyeckue BOJHbI B TBEPAOM TeJle, celicMu4ecKune
BOJIHBI.
3Byk. I'pomMkocTh 3ByKa U BbicOTa TOHA. OTpaxkenue 3s8yka. UHPpa3Byk u yJabTpa3ByK.
Hemoncmpayuu.
1. Hao6ronenune koJied0aHuii TeJ MOA JeHCTBHEM CHJIbI TAKECTH U CUJIbI
YIPYTOCTH.
2. HabGnwaenue Kojie0aHUii rpy3a HA HUTH U HA NMPYKUHE,
3. HaOawaenune BhIHY:KIEeHHBIX KOJIe0aHMii U pe3oHAHCA.
4. PacnpocTpaHeHMe NIPOI0JIbHBIX U MONEePEeYHBIX BOJH (Ha MO/eIN).
5. HabawaeHue 3aBUCUMOCTH BbICOTHI 3BYKA OT YaCTOTHI.
6. AKycTHYeCKHii pe30HaHC.
Jlabopamopuvie pabomul u onvimol.



1. Omnpenenenne 4acTOTHI H MEPHOAA KOJIeOAHHIT MaTeMaTHYECKOI0 MasITHUKA.
2. OmnpeaeneHue 4acTOTHI U MEPHOIA KOJIeOAHUIT MPYKUHHOTO MASITHUKA.
3. HcciaenoBanue 3aBUCHMOCTH MepPHOIA KOJIeOaAHUI MOABEIIEHHOT0 K HUTH
rpy3a oT AJMHbI HUTH.
4. HccienoBaHue 3aBUCMMOCTH MepHoIa KoJieOaHUii NPYKMHHOT0 MASITHUKA OT
Macchl rpysa.
5. IlpoBepka He3aBHCHMOCTH NePHOAA KoJIeOaHMii TPy3a, MOABEIIEHHOTO K
HHUTH, OT MacChl rpy3a.
6. OnpITbl, 1IEMOHCTPUPYIOIIHE 3AaBUCUMOCTD NMEPHOIA KOJeOAHUI MPYKMHHOTO
MAasiTHUKA OT MAcCChl I'Py3a M KECTKOCTH MPYKUHBI.
7. HW3mepeHHe yCKOpeHHsI CBOOOTHOTO MaIeHUsI.
Paznen 10. DiieKTpOMAarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIeKTPOMATrHUTHOE I0JIe. DJIeKTPOMATHUTHbIE BOJHbI. CBOMCTBA 3JIeKTPOMArHUTHBIX
BOJIH. [lIkana 31eKTpoMarHuTHHIX BOJIH. UcnoJib30BaHHE 3JIEKTPOMATHUTHBIX BOJIH J1JIs1
COTOBOM CBSI3H.
DJIeKTpOMarHuTHasi npupoaa csera. Ckopocrth cBeTa. BosiHOBBIE cBolicTBa cBeTa.
Hemoncmpayuu.
1. CaoiicTBa 3J1eKTPOMATHUTHBIX BOJIH.
2. BoaHoBble CBOliCTBa CBeTA.
Jlabopamopnuvie padbomovt u onvimol.
1. MH3y4eHue CBOICTB 3JIeKTPOMATHUTHBIX BOJIH C IOMOIILI0 MOOMIBHOIO
TeJiepoHa.
Pa3zgen 11. CBeToBELI€e SIBJICHMS.
JlyueBasi moaesb cBera. McTounuku ceera. [IpsiMosinHeliHOe pacnipocTpaHeHue cBeTa.
3armennst Coanua u Jlynsl. OTrpaxkenue ceera. Ilinockoe 3epkano. 3akoH oTpakeHHs
cBeTa.
IIpesomienune cBera. 3akoH npesiomiaeHus ceera. [lo1Hoe BHyTpeHHee OTpaskeHue CBeTa.
Hcnonb3oBaHue NOJIHON0 BHYTPEHHEr0 OTPAKeHHUS B ONTHYECKHX CBETOBOJAX.
JInnsa. Xox aydeii B muH3e. OnTuyeckas cucrema (poroannapara, MUKpPOCKOINa H
Tesaeckona. I'yia3 kak ontuyeckasi cucrema. Baiuzopykocrs U 1aJIbHO30PKOCTb.
Pa3no:xenne 6esoro ceera B cniekrp. OnbiTel HeloToHa. Cl10KeHME CIEKTPAIbHBIX
uBerToB. {ucnepcus ceera.
Hemoncmpayuu.
1. IlpsimosuHeiiHOe pacnpocTpaHeHHe CBeTa.
OtpaskeHnue cBera.
ITosyuenne n3o06pakeHnii B IIOCKOM, BOTHYTOM H BBINYKJIOM 3epKaJiax.
IIpenromiaenue csera.
Onruyeckuii CBeTOBOM.
Xon jyuyei B coduparomieni JuH3e.
Xoa ny4yeil B paccenBaouieil JIMH3e.
ITosryuyenne n3o00paskeHui ¢ MOMOIIBIO JIUH3.
Ipunuun geiicreus goroannapara, MUKPOCKOINA U TEJIECKOIA.
0. Mogaeas riaa3a.
11. Pa3jo:keHue 0eJ10ro CBeTa B CHEKTP.
12. TloaydeHue 0100 CBETA MPH CJIOKEHUH CBETA Pa3HbIX IIBETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HccaenoBaHue 3aBHCHMOCTH yIJia OTPAa’KeHHUS CBETOBOIO JIy4ya OT yrJja
najJeHusl.
2. MWM3ydeHue XapaKTEePHUCTUK M300pakeHHs MpeAMeTa B IUIOCKOM 3epKaJe.
3. HccaenoBanue 3aBUCHMOCTH YIJIa MPeJIOMJIEHHSI CBETOBOI0 JIy4a OT yrJja
NajeHNs HA TPAHULE «BO3AYX—CTEKJI0».

BOoNoO O RWDN



4. TloayuyeHue u300pakeHHi ¢ MOMOIIbIO COOUPAaIONIeii JIMH3BI.

5. Omnpenenenue GoKyCHOro pacCTOSIHAS M ONTHYECKON CHJIBI cOOUparomIei

JINH3BI.

6. OnbITHI 0 Pa3J10:KeHUIO 0€J10T0 CBETAa B CIIEKTP.

7.  OnpITbI 10 BOCHPHUATHIO I[BETA NIPeAMETOB NMPHU UX HAOJII0IECHUH Yepe3

LBEeTOBbIC (PUIbTPBI.
Pa3zpnen 12. KBanToBbI€ AAIBJICHUS.
OnbiThl Pe3eppopaa u nuianerapuas mojesb aroma. Mogeiab atoma bopa. Ucnyckanue n
norJiomeHue ceera aromoM. Kpanrel. JInneituareie ciekTpbl.
PagnoakTuBHOCTB. Anbda, OeTa- 1 raMma-usaydeHusi. CTpoeHre aTOMHOTIO /1pa.
Hyxsnonnast moaesb aroMmHoro siapa. U3oronbl. PaguoakTuBubie npespaimenus. [lepuon
NoJIypacnajga aToMHbIX sijiep.
SinepHble peakunu. 3aKOHbI COXPaHEHUS 3aPSI/IOBOT0 U MACCOBOI0 YK cesl. JHEPTrUus CBSA3HU
aToMHBIX siiep. CBsA3b Macchl M 9Hepruu. Peakuum cunre3a u nesaenus sijaep. Ucrtounnkn
sHepruu CoJiHua u 3BE311.
Snepuasi Hepreruka. /JlelicTBUsI paiMOAKTHUBHBIX U3JIy4YeHHUIl HA )KMBbIe OPraHU3MBbI.
Hemoncmpayuu.

1. CnekTpbl H3/1y4eHus U NMOIJIOLECHHS.

2. ChnexkTpsl pa3JM4YHbIX I'a30B.

3.  CuekTp BoOxOpOaA.

4. Hab6awaeHue TpekoB B kKamepe Buiibcona.

5. Pabora cuéTynka HOHM3MPYIOLIUX U3JTy4YeHHUI.

6. Perucrpanus u3aydeHusi NPUPOIHBIX MUHEPAJIOB M MPOIYKTOB.
Jlabopamopuusie pabomot u onvimol.

1. Ha6uaioaeHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIy4YeHusl.

2. HWccnenoBaHue TPeKOB: H3MepeHHe YHEPTHH YACTHIIBI 10 TOPMO3HOMY NMYTH

(mo pororpadpusim).

3. H3mepeHue paguoakTHBHOTO (oHA.
IToBTOpHTEIBLHO-0000 AN MOYTb.
IToBTOpHTEIBLHO-0000 AN MOAY/Ib PEeAHA3HAYEH JJIS1 CHCTEeMATH3AUMU U 0000111eHusI
NPEeIMETHOI0 COIeP:KAHMS U ONbITA NeATEJbHOCTH, IPHOOPETEHHOI0 NP N3Y4YCHHH BCEro
Kypca Gpu3nKH, a TaKKe I NOATOTOBKH K OCHOBHOMY IOCy/IapCTBEHHOMY 3K3aMeHY 110
(pu3uKe 1A 00y4AIOMINXCSH, BHIOPABIIMX 3TOT Y4eOHBIN NpeaMeT.
IIpu u3yvyeHUn JaHHOTO MOYJISl PeAIU3YIOTCH U CHCTEMATH3UPYIOTCS BUABI
NAeATEeJbHOCTH, HA OCHOBE KOTOPBIX 00ecneYnBaeTCsl JOCTHKEHHE NIPEAMETHBIX H
MeTanpeJIMeTHbIX INIAHMPYEMbIX pe3yJIbTaToB 00yueHus1, popmMupyercs
€CTeCTBEHHOHAYYHAsl TPAMOTHOCTb: OCBOCHHE HAYYHBIX METO/10B HCCJICI0BAHUSA SIBJCHUH
NpHUPOAbI M TEXHUKH, OBJIaJleHHEe YMEHUSIMHU 00bSICHATH (pu3nyecKue siBJCHUS, IPUMEHSS
NOJIy4eHHbIC 3HAHUS, PEIIATh 32/1a4H, B TOM YHCJIe KAa4YeCTBEeHHbIC H
IKCIePUMEHTAJIbHbIE.
IIpuHIHMNHATBHO eI TeIbHOCTHBIN XapaKTep JAaHHOI0 pa3/iesa peajan3yercs 3a C4€T Toro,
YTO0 00y4aroIMecsi BHINOJHAIOT 32JaHUS, B KOTOPbIX UM IpeaJiaraercs:
HA OCHOBE MOJIYYeHHBIX 3HAHUI PACNO3HABATH U HAYYHO O00bSCHATDH (PU3HYECKHUE SBJICHHUS
B OKPY:Kaloulel NpUpo/ie v MoBCeTHEBHOM KU3HU;
HCIO0JIB30BATH HAYYHbIC METOAbI HCCJIe0BAaHUs (PU3MYECKHUX SIBJCHUH, B TOM YHCJIe 1S
NPOBEPKH IUIOTe3 U MOJTy4YeHUs] TeOpeTHYeCKNX BbIBOJI0B;
00BSICHATH HAYYHbIC OCHOBbI Han0o0JIee BAJKHBIX JOCTHKEHHII COBPEeMEHHBIX TeXHOJIOI M,
HanpuMep, NPAKTHYEeCKOI0 UCN0JIb30BAHUS PA3JINYHBIX HCTOYHUKOB YJHEPIUH HA OCHOBE
3aKO0HA NMpPeBPALLCHNS U COXPAHEHHS BCeX N3BECTHBIX BH/I0B JHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

HN3yuyenne pU3MKU HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHusi HANIPABJICHO HA
AOCTHKEHHE TMYHOCTHBIX, MeTallpeAMETHBIX H IIPeAMETHBIX 00Pa30BaTeJIbHbIX
pe3yJbTaToB.
B pe3yabrare uzyyenusi Gu3MKH Ha yPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusl y
o0yuaromerocs OyayT copMupoBaHbI cileaylOUe THYHOCTHBIE Pe3y/JbTaThl B YACTH:
e 1) NATPHMOTHYECKOT0 BOCIIUTAHMS:
e - [IpPOsIBJICHHE HHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM
(puznyeckoi HayKku;
¢ - [ICHHOCTHOE OTHOLIECHHeE K JOCTHKEHUAM POCCHHCKUX YYCHBIX-(PU3HKOB;
e 2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
® -TOTOBHOCTH K AKTHBHOMY Y4aCTHIO B 00CYKIeHNH 00111eCTBEHHO 3HAYNMBIX 1
3THYECKHX NMP00JieM, CBSI3aHHBIX € NPAKTHYECKUM NPUMEHEHHeM J0CTHKEeHU I
(pusuku;
® - 0CO3HAHME BA’KHOCTH MOPAJIBLHO-ITHYECKHUX NPUHIIUIIOB B /1eSITeJIbHOCTH YYEHOI0;
e 3)3CTeTHYecKOro BOCIIUTAHUSA:
® - BOCHPHUSATHE ICTETHYECKMX Ka4eCcTB (PM3MYECKOIl HAYKH: €€ TApPMOHHYHOI0
MOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
¢ 4) HEHHOCTH HAYYHOI0 MO3HAHHUS:
® - 0CO3HAHME LEHHOCTH (PU3UYECKOIl HAYKN KAK MOIIHOI0 HHCTPYMEHTA IMO3HAHUA
MHPAa, OCHOBBI Pa3BUTHS TEXHOJIOTHI, BaxKHel el COCTaB/IsIIOIIeH KYJbTYpPbI;
e - pa3sBUTHE HAYYHOMH JTH0003HATEJIBbHOCTH, HHTEpPeCa K UCCIeA0BATEeIbCKOM
AesTeJIbHOCTH;
¢ 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:
e - 0CO3HAHME LIEHHOCTH 0e30macHOro oopasa »KU3HU B COBPEMEHHOM
TeXHOJIOTHYeCKOM MHPe, Ba’KHOCTH NPaBHJI 0€3011aCHOT0 OBeeHNs HA TPaHCIopTe,
HAa JIOporax, ¢ 3JIeKTPU4eCKHM M TelJIOBbIM 000pPYyA0BAHHEM B IOMAIIHUX YCIOBUSX;
e - copMHPOBAHHOCTH HABBIKA Pe(ICKCHH, IPU3HAHKE CBOEI0 NIPaBa Ha OIIUOKY 1
TAKOI0 JKe PaBa y PYyroro 4ejioBeKa;
e 6) TPyA0BOro BOCIIUTAHUS:
¢ - AaKTHBHOE yYacTHe B PellleHUH NPAKTHYECKHUX 3a71a4 (B paMKax ceMbH,
o0pa3oBaTe/IbHOI OPraHU3alUN, TOPOIA, KPasi) TEXHOJOTMYECKON U CONMATbHOM
HANPABJIEHHOCTH, TPeOYIOIIHX B TOM YHcje U (PU3HYeCKUX 3HAHUIM;
e - MHTepec K NPaKTHYeCKOMY H3y4eHHUI0 podeccuii, CBI3aHHbIX ¢ (PU3NKOI;
e 7) 3K0JIOTHYECKOTO0 BOCTIMTAHMSI:
¢ - OpHEHTALMSA HA NpUMeHeHHMe GU3NYECKUX 3HAHM VIS pellieHHs 32124 B 00/1aCTH
OKpY’KaKllell cpelbl, IVIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOKHBIX
NOCJIe/ICTBUI /151 OKpY:KaloLlell cpeabl;
® - 0CO3HAaHMeE I100AJBbHOI0 XapaKTepa 3K0JI0THYeCKUX MPo0JieM U IyTel uxX
pelieHust;
e 8) aganTanuM K U3MEHSIOIMMCH YCJIOBHAM COLHAJBHON U IPUPOIHOI CpeabI:
® - NOTPeOHOCTH BO B3aMMO/1efiCTBMHU NP BbINOJHEHNUH UCCICA0BAHNH U MIPOECKTOB
(pu3nyeckoii HaNPaBJEHHOCTH, OTKPBITOCTH ONBITY U 3HAHUSM JIPYTHX;
¢ - NIOBBILICHHE YPOBHS CBOCii KOMIIETEHTHOCTH Yepe3 NPAKTHYECKYI0 1esiTeIbHOCTD;
e -noTpeOHOCTH B GOPMHPOBAHMH HOBBIX 3HAHMI, B TOM 4HcJe (OPMYJIHPOBATH
ujeu, NOHSATHS, TUNOTE3bl 0 PU3NYECKUX 00BEKTAX U SIBJIEHUSX;



e - oco3HaHMe 1e(UIHUTOB COOCTBEHHBIX 3HAHNH M KOMIIETEHTHOCTE B 00J1acTH
(pusukmu;

* - [UIAHUPOBAHME CBOEr0 Pa3BUTHA B NIPUOOpPETeHNH HOBBIX (pU3HYECKUX 3HAHUIA;

® - cTpeMJIeHHe aHAJIU3UPOBATH M BHIABJIATH B3AUMOCBSI3U IPUPO/bI, 00IIECTBA U
JKOHOMMKH, B TOM YHCJIe ¢ HCI0/Ib30BaAHNEM (PM3MYECKUX 3HAHMIA;

® - OLIEHKA CBOHUX JeHCTBHUI ¢ Y4ETOM BJIMSIHUA HA OKPYKAIOIIYI0 CPeAy, BO3MOKHbBIX
rJ100aJIbHBIX MOCTEACTBHIA.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3yabTare ocBOeHUs1 NPOrpaMmbl o GpU3NKe HA YPOBHE OCHOBHOI'O 00111€r0
oOpa3oBaHus y o0y4arwiuerocs OyayT c(popMHUpoOBaHbl MeTanpeIMeTHbIE Pe3yJbTaThbl,
BKJIKOYAIOIIUeE MO3HABATEIbHbIE YHUBEPCAJIbHbIE YUeOHbIe AeiiCTBUS, KOMMYHHKATUBHbIE
YHUBepPcaJbHbIe Y4eOHbIe 1elCTBYS, Pery/JisiTUBHbIE YHUBEPCAJIbHbIE Y4eOHbI€e 1eiiCTBUS.

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE qeliCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:
e  BBIABJATH H XapaKTEPHU30BaTh CyLeCTBEHHbIE IPU3HAKH 00BbEKTOB
(ABJICHMIA);
®  YCTAaHABJMBATH CyleCTBEHHbIN NPU3HAK KJIaccH(puKaUMu, OCHOBAHMSA 15l
000011IeHNsI M1 CPABHEHUS;
e  BBIABJATH 3AKOHOMEPHOCTH M NIPOTHBOPEYHs B PACCMAaTPUBAaEMbIX (paKTax,
JAHHBIX M HA0II0JCHUSAX, OTHOCAIIHUXCH K (PHU3HMUeCKUM SIBJICHUAM;
e  BBIABJATH NIPUYHHHO-CJICACTBEHHbIC CBSA3H NPH U3Yy4YeHUH PU3NIYECKUX
SIBJICHM I M MIPOLECCOB, 1eJIATh BHIBO/JbI C HCII0JIb30BAHMEM e IYKTUBHBIX 1
HHIYKTHBHBIX YMO3aK/JII0O4YEeHHUI, BBI/IBUTATH THIIOTE3bl 0 B3AUMOCBSA3AX
(pu3MYecKHX BeJTUYHUH;
®  CaMOCTOSITEJIbHO BHIOMPATH c1OCO0 pelieHus YueOHOI puznyeckoi 3aaaumn
(cpaBHeHHE HECKOJBLKHX BADHAHTOB pelleHusi, BLIOOP Han0oJ1ee MOAXOAsIIero ¢
Y4€TOM cCaMOCTOSITEJIbHO Bbl/IeJIECHHBIX KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:
®  HCHOJb30BaTh BONPOCHI KAK HCCIEA0BATEbCKHH HHCTPYMEHT IO3HAHUS;
®  NPOBOAUTH II0 CAMOCTOSITE]IbHO COCTABJICHHOMY ILJIAHY ONBIT, HECJIO0KHBIH
(pu3uyecKkuii IKCIEPUMEHT, He00JIbII0e HccieJ0BaHNe (PU3UYECKOT0 SIBJICHHS;
¢  OUEHUBATh HA NIPUMEHMMOCTH U 10CTOBEPHOCTH MH(OPMALUIO, TOJTYYEHHYIO
B XO/I¢ HCCJICJOBAHNUS WM IKCIICPHUMEHTA;
e  CaMOCTOSATEJbHO GOpMYyIHPOBATH 00001CHNS U BBIBOABI 110 pe3yJibTaTaM
NPOBeIEHHOr0 HA0I01eHH, ONIBITA, MCCIIeI0BAHUS;
®  NPOrHO3UPOBATH BO3MOKHOE JajbHelllIee pa3BUTHE (PU3MYECKHUX NPOLIECCOB,
4 TAKKE€ BbI/IBUT'aTh MPEAIIOJO0KCHUSA 00 ux Pa3BUTHH B HOBBIX YCJIOBUSAX U
KOHTEKCTAax.

Pabora ¢ undopmaumeii:
o INPUMCEHATDb PAa3/IMYHbIC METO/AbI, THCTPYMCHTLI U 3aIIPOCHI IIPHA MMOUCKE U
or0ope HH(OPMALMH MJIH JAHHBIX ¢ Y4ETOM NpeNI0KeHHOH Y4eOH o
(usuveckon 3axauu;
e  AHAJIM3HMPOBATh, CHCTEMATHU3UPOBATH M HHTEPIPETHPOBATH HH(POPMALHIO
Pa3JIMYHBIX BH0B U (OpM npeacTaBICHNS;



®  CAMOCTOSITEJIbHO BBIOUPATHh ONTUMAJIBHYI0 GOpMY NpeACTABJICHUSA
uHopMaNH 1 WITIOCTPUPOBATH pelliaeMble 321241 HeCJI0KHBIMH CXeMaMH,
AUarpaMMamMu, UHOHM rpaukoii 1 X KOMOMHANUSIMH.

KoMMmyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHA:
e B Xo0/e 00Cy:KIeHHUS Y4eOHOr0 MaTepuaJa, pe3yibTaToB J1a00paTOPHbIX
padoT ¥ MPOEKTOB 331aBATh BOIPOCHI M0 CYIIECTBY 00CYyKIaeMOil TeMbI U
BbICKA3bIBATh U/I€H, HalleJICHHbIE HA pellleHHe 32/1a4 U MOo/ylep:KaHne
0J1ar0KeJIaTeJIbHOCTH OO0IIEHHU;
®  CONMOCTABJIAATH CBOU CYKIEHHS C CY:KICHUSIMH IPYTUX YYACTHHUKOB IHAJIOTa,
00HAPYKMBATH Pa3jiMyue U CXOJACTBO MO3UIIUIA;
e  BBIPAXKATh CBOIO TOYKY 3PeHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
e  Ny0JMYHO MPEACTABJATH Pe3yJbTAThI BHINOJHEHHOT0 (PU3MYECKOT0 ONbITA
(3KCnepuMeHTAa, UCCJIeIOBAHUSA, IIPOEKTA);
®  [OHMMATh U MCIOJIL30BATH MPEMMYIIECTBA KOMAH/IHOW M HHIMBUIYAIbHOM
padoThI NpH pelieHUN KOHKPeTHOH (pu3nuecKkoii npoodJieMbl;
® MPUHUMATH LEJTH COBMECTHOI 1eATEIbHOCTH, OPraHU30BbIBATH /1€iiCTBHS 10
eé I0CTUKEHHUIO: pacnpelejiTh POJiH, 00CYKIaTh MPOLECCH] U Pe3yJIbTAThI
COBMECTHOI padoThl, 00001IaTHL MHEHHSI HECKOJIbKHUX JIIO/IeH;
¢  BBINOJHATH CBOIO YACTh PadOThI, I0CTUIasi KA4YeCTBEHHOI0 pe3yJibTaTa 1o
CBOEMY HANPABJIEHUIO M KOOPAUHUPYS CBOU JeHCTBHS € IPYTUMHU YWieHAMU
KOMAaH/IbI;
e  OLEHUBATh KAa4eCTBO CBOEr0 BKJIAAa B 00U MPOAYKT 0 KPUTEPUSIM,
CaMOCTOATEJbHO CPOPMYJTHPOBAHHBIM YYACTHUKAMHU B3aMMO/IeCTBUSI.

PerJIﬂTI/IBHLIe YHUBEPCAJTBHBLIC y‘leﬁHLIe JeicTBUS

Camoopranusauus:
e  BBIABJATH NP00JIeMbI B )KU3HEHHBIX H YUEOHBIX CUTYaAUMAX, TPeOYOIIMX A5
pemieHus (PU3NYECKUX 3HAHUM;
e  OpPHMEHTHPOBATHCS B PA3JIMYHBIX IOAX0AAX NPUHATHSA PeLICHUI
(MHAUBHMAYAJIbHOE, IPUHSATHE PElIeHUs B rpyIie, NPUHATHE PellieHUii TPYNIoi);
e  CAMOCTOSITEJIBHO COCTABJIATH AJTOPUTM pelieHus PU3NIecKoil 3a1a4u HIH
IUIAHA UCCJICJOBAHMS € Y46TOM MMEIOLIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBAaTh NpeiaraeMblie BADHAHTHI PeLLIeHUi;
e  JejaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 pelleHMe.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:
e  JaBaTh AICKBATHYIO OLICHKY CHTYallMH U NPeNIaraTh IJIaH eé n3MeHeHNS ;
e  00BACHATH NPUYNHBI I0CTHKEHHUS (HEJOCTUIKEHHSI) Pe3yIbTATOB
NeATEeJBbHOCTH, 1aBaTh OLCHKY NPHOOPETEHHOMY ONBITY;
¢  BHOCHTb KOPPEKTHBBI B 1eATEJbHOCTD (B TOM YHCJI€e B X0/ BbINOJTHECHHUS
(pu3n4eCcKOro uccjae 0BaHUA WM IPOEKTA) HA OCHOBE HOBBIX 00CTOATE/ILCTB,
H3MEHUBIIMXCS CUTyallMii, yCTAHOBJICHHBIX OIIH0O0K, BOSHUKIIHUX TPYAHOCTEH;
e  OLEHHBATH COOTBETCTBHE Pe3yJIbTATA LEJIU U YCJIOBHAM;
e  CTaBHTb ce0sl HA MeCTO APYIOro 4eJJ0BeKa B X0/1e Copa WM JUCKYCCHHM Ha
HAY4YHYI0 TeMy, IOHMMATh MOTHBbI, HAMEPEeHHUSsI U JIOTHUKY ApPyroro;
e  IPU3HABATH CBOE NMPaBO HA OIIMOKY NPH pelIeHUH (PU3NYECKUX 32124 WIH B
YTBEpKIeHHUAX HA HAYYHbIe TeMbl U TAKO0E JKe MPaBo APyroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoHny o0yuenusi B 7 kjiacce npeaMeTHble pe3yJabTaTbl HA 0230BOM YPOBHE J0JIKHbI

0TPaxkaTh C(POPMHUPOBAHHOCTH Y 00YHAIOIIUXCH YMEHUIA:
®  HCHOJb30BATH NOHATHSA: (PU3NYeCKHe U XMMUYECKHe SABJICHUS, HA0/II0/1eHHe,
JKCIIEPUMEHT, MO/JeJIb, THIO0TEe3a, eIMHAULbI (PUM3MYECKUX BEJIHUYHH, ATOM,
MOJIeKYJIa, arperaTHbie COCTOSIHUS BellecTBa (TBEpAoe, xKUAKoe, razo00pasHoe),
MeXaHUu4YecKoe JBUKeHne (PaBHOMEPHOe, HePABHOMEPHOe, NPSIMOJIMHEiHoe),
TPaeKTOPHUsi, PABHOACHCTBYIOIIAA CIJIA, fepopmanns (YyIpyras, njiacTuieckas),
HEBECOMOCTb, COO0IIAIOIIMECS COCYAbI;
e  pasuuuarhb siBjeHus (nuddys3us, TemIoBoe IBUKEHNE YaCTHI BellecTBa,
pPaBHOMEpPHOe IBUKEeHHE, HePABHOMEPHOeE IBMKeHHe, HHePLHs, B3aUMO/1eliicTBHe
TeJl, pPABHOBECHE TBEPIABIX TeJI ¢ 3aKPEIUVIEHHOH 0ChI0 BpallleHUs], epeaaya
JAaBJIeHNUs] TBEPABIMH TeJIAMU, )KMJIKOCTSIMHM U ra3aMu, aTMoc(epHoe TaBJIeHHeE,
IUIABaHHUe TeJl, IPeBPalleHUs] MeXaHU4YeCKOH JHePruM) 10 ONMCAHUI0 UX
XapaKTepPHbIX CBOICTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JAHHOE
¢usnyeckoe siBICHME;
®  pacmo3HaBaTh NPOSIBJICHHE U3YYEeHHBIX QU3HYECKUX ABJICHUH B
OKpY:KallleM MUpe, B TOM 4Hcjie (pu3nvecKue siBJIeHUs! B IpUpo/ie: NPpUMepbl
JABHMKEHHUS ¢ PA3JIMYHBIMU CKOPOCTSIMH B ’KUBOW M HE:KUBOI pupoe, aeiicTBue
CWJIBI TPEHHUS B IPHPO/ie U TeXHHKE, BJIUsIHUE aTMOC(epHOro 1aBJjieHUs HA
JKMBOI OPraHu3M, INIaBaHUe PbI0, PHIYATrU B TeJsle YeJ0BeKa, P 3TOM
NepeBOANTH NMPAKTHYECKYIO 33/1a4y B Y4eOHYI0, BBIIC/ISTH CyllleCTBeHHbIE
cBolcTBA (MpU3HAKHU) PU3NMYECKHUX ABJICHUI;
®  ONHCHIBATH H3yYeHHbIE CBOMCTBA Te/l U Qu3HYecKHe SIBJICHUS, HCII0JIb3YH
(pu3uyeckue BeJMUUHBI (Macca, 00bEM, VIOTHOCTH BellleCcTBa, BpeMs, yTh,
CKOPOCTH, CPeIHSsl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TAKECTH, BeC TeJia, CHJIa
TpeHHus, JaBJieHue (TBEPAOr0 TeJia, ;KMIKOCTH, ra3a), BHITAJIKUBAKOIIAs CHIIA,
MeXaHn4YecKas padora, MOIIHOCTb, IJIeY0 CHJIbl, MOMEHT CHJIbI, KO3(p(PUIHEHT
MOJIe3HOT0 e CTBUSI MEXaHU3MOB, KHHETHYeCKAasl M MOTeHIUAIbHAS JHepPrus),
NPHU ONMCAHUY MPABWJIBHO TPAKTOBATh (PU3NM4eCKHIi CMBICJ HCIOJIb3YeMbIX
BeJIMYMH, UX 0003HAYEHHS U eUHUIbI (PU3NYECKUX BEJINYNH, HAXOAUTH
(¢opmy.Jibl, CBA3BIBAKOIINE JAHHYI0 (U3MYECKYI0 BEJIMYHHY C APYTUMHU
BeJIMYMHAMM, CTPOUTH rPaQUKU M3YyUYeHHBIX 3aBUCUMOCTEH (pu3nyecKux
BeJIMYMH;
®  XapaKTepu30BaTh CBOICTBA TeJl, (pM3MUYECKHUEe SIBJICHUS U MIPOLECChI,
HCIOJIb3YS MPAaBUJIA CJIOKeHHUs CHJI (BA0JIb OHOM NPsAMOii), 3akoH I'yka, 3aKoH
ITackaus, 3aK0H ApXxuMeaa, NPpaBUJIO PaBHOBeCHs pblyara (0J10Ka), «30J10T0€
NPABUJIO» MEXAHMKH, 3AKOH COXPAHEHUS] MEXaHUYeCKOI JHePruM, MPH 3TOM
AABaTh CJI0OBECHYI0 (POPMYJTHPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MaTeMaTHYeCKOe
BbIpa:KeHHe;
e  00BACHATH (PU3NYECKHE SIBJIEHUS, IPOLECCHI M CBOMCTBA TeJl, B TOM YHCJIe U
B KOHTEKCTe CUTYallHii NPAKTHKOOPHEHTHPOBAHHOI0 XapaKTepa: BbISIBJIATH
NPUYUHHO-CJIe[ICTBEHHbIE CBSI3U, CTPOUTH 00bsiICHEeHHe U3 1-2 JIOTHYeCKHX 1IAaroB
¢ onopoi Ha 1-2 U3y4YeHHBIX CBOMCTBA (PU3HYECKUX ABJICHMI, PU3MIECKUX
3aKOHA WJIN 3aKOHOMEPHOCTH;
e  pewathb pac4éTHble 3a1a4u B 1-2 1eliCTBUSA, MCII0JIb3YH 3AKOHBI U (POPMY.IbI,
cBsi3bIBaKOIIMe (pu3nveckre BeJTMYHHbI: HA OCHOBE AHAJIN3A YCJI0BUSA 32124
3anucbIBaTh KPaTKoe yCJI0BHe, MOACTABIATH (M3HYeCKHe BeJUYUHbI B (POPMYJIbI
U MIPOBOANTH PACY€Thl, HAXOAUTH CIIPABOYHbIE JaHHbIE, HEO0XO0AMMbIE 1JIs1



pelleHus 32124, OLEHUBATH PeAJTMCTUYHOCTD MOJYYeHHO pusnuecKkoi
BeJIMYMHBI;

e  pacno3HaBaTh NPo0JIeMbl, KOTOPbIe MO’KHO PEeIIMTH NPHU MOMOIIH
(pu3MYecKHX METOI0B, B ONIMCAHUH HCCICI0BAHMSA BbIACIATH POBepsieMoe
NnpeanoJoKeHue (rumore3y), pa3jin4arb 1 HHTEPNPETHPOBATDH MOJIY4YeHHbIH
pe3yJbTaT, HaX0AUTh OIIMOKH B X0/1€ ONbITA, 1eJ1aTh BBIBO/bI 110 €ro
pe3yJbTaram;

®  NPOBOAUTH ONBITHI N0 HAOII0AEeHUI0 PU3MUYECKUX SABJIEHUN WIH (PU3NIECKUX
CBOICTB TeJs: GopMyIHPOBATH NPOBepPsieMble NPeAI0JI0KeHUs1, COOUpPaTh
YCTAHOBKY M3 NPEAJIOKEHHOr0 000pyA0BaHHUS, 3AIIUCHIBATH X0/ ONBITA U
(¢opmMyIMpOBaTH BHIBO/BI;

®  BBINOJHATH NPsIMbIe U3MEPEHUsI PACCTOSIHUS, BpeMeHH, MaccChl TeJla,
00Bb€Ma, CWIIbI U TEMIIEPATYPHI € UCMOJb30BAHNEM AHAJIOTOBBIX M HH(POBLIX
NnpudopoB, 3aNIUCHIBATH NIOKa3aHUs NPUOOPOB ¢ Y4€TOM 3aaHHOI a0COIIOTHO
MOTrPeNIHOCTH U3MePEeHU;

®  MPOBOAUTH UCCJIEJOBAHME 3AaBUCHMOCTH OAHOMH (PU3MYECKOI BeTMYUHBI OT
APYIoOM ¢ HCIOJIL30BAHMEM NPAMBIX H3MePeHHUil (3aBUCHMOCTH IIYTH PABHOMEPHO
ABHKYIIEr0CH TeJIa 0T BpeMEeHHU ABHKEeHHS TeJIa, CHJIbl TPEHHUS CKOJIbKECHUS OT
Beca TeJsla, KauecTBa 00padoTKH MOBEPXHOCTel TeJl M He3aBUCHMOCTH CHJIBI
TPEeHHsl OT IJIOIIAIN CONNPHUKOCHOBEHUS TeJI, CHJIbIl YIIPYTOCTH OT YAJIHHEHUS
NPY’KUHBI, BBITAJIKHBAOLIEH CHIIbI 0T 00bEMa MOrpy:KEHHOM YaCTH Tesla H OT
IUIOTHOCTH KM/IKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH TeJa, OT IIyOUHBbI, HA
KOTOPYIO NIOrPY:KeHO TeJ10, YCJI0BMiil IVIAaBAHUA TeJl, YCJI0BHI paBHOBecHs pblyara
U 0JIOKOB), y4aCTBOBATh B IVIAHUPOBAHUM Y4eOHOI0 HCCJIEI0OBAHNS, COOMPATH
YCTAaHOBKY M BBIOJHATH H3MePEeHUs, cIeaysl NpeaJ0KeHHOMY IUIaHy,
(pukcupoBaTh pe3yabTaThl NOJYYCHHON 3aBHCUMOCTH (PH3NYECKHUX BEJINYNH B
BH/Ie NPeAJI0KeHHBIX Ta0IuIl ¥ TPaMKOB, 1eJ1aTh BHIBO/BI 110 pe3y/ibTaTaM
HCCJICJOBAHNS

®  NPOBOAUTH KOCBEHHbIC H3MepeHUs1 PU3NYEeCKNX BeJHYHH (IJIOTHOCTH
BellecTBA KUJAKOCTH M TBEPAOIO0 TeJia, CMJIa TPEHHUS CKOJIbKeHUsl, 1aBJIeHHe
BO3/1yXa, BHITAJKUBAKIIAS CWJIA, 1eHCTBYIONIAS HA MOTPYKEHHOE B )KUAKOCTh
Ten0, KOO GUIHUEHT M0J1e3HOr0 el CTBUS MPOCTHIX MEXaHNU3MOB), CJ1e1ys
NpeIJI0KEHHOH HHCTPYKIIMM: NIPH BBINOJTHEHHH M3MepeHHuil co0uparTh
IKCNEPUMEHTAJBHYI0 YCTAHOBKY M BBHIYHMC/IATH 3HaYeHHe MCKOMOI BeJIMYNHbI;
e  co0uroAaTh NPaBUJIA TEXHUKHU 0€30I1aCHOCTH NpH padoTe ¢ J1aO0paATOPHBIM
o0opy/0BaHuEM;

®  YKa3bIBATh NPUHUMUIBI AeHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BeCbl, TEPMOMETP, AUHAMOMETP, CO00LIaI0LIHecs] COCyAbl, DapoMeTp, pbIyar,
NMOABHKHBIH M HEMOABHKHBbIH 0JIOK, HAKJIOHHAS IIOCKOCTh;

®  XapaKTepu30BATh NPUHIUINBI JeiiCTBUS U3YYEHHbIX NPUOOPOB U
TeXHHYECKHX YCTPOHCTB C ONOPOif HA MX ONUCAHUA (B TOM YK CJIe: MOJIMITHUKH,
YCTPO#CTBO BOJONIPOBOJA, THAPABJIMYECKHIl Ipecc, MAHOMETP, BbICOTOMEP,
NOPILIHEBOIH HACOC, APEOMETP), HCIOJIB3Ysl 3HAHUS O CBOMCTBAX (PM3HMYECKUX
SIBJICHUH M HeoOXxoauMble (pr3nyeckne 3aKOHbI M 3aKOHOMEPHOCTH

®  MPUBOAUTH NPUMePHI (HAXOAUTH MH(OPMAIHIO 0 TPUMeEPAX) NPAKTHIECKOT 0
HCNO0Jb30BaHNs PU3NYECKNX 3HAHUI B OBCEHEBHOM "KU3HM VISl 00ecneyeHus
0e30MacHOCTH NPH 00paleHNH ¢ NTPUOOPAMHU M TEXHHYECKUMH YCTPOCTBAMH,
COXpPaHEHMS 310POBbs U COOJII0ICHHSI HOPM IKOJIOTH4YeCKOr0 NOBECHHS B
OKpY:XaIleil cpene;



®  OCYHIECTBJSATH OTOOP UCTOYHUKOB MH(Gopmanuu B UHTepHeTe B
COOTBETCTBHMH C 33JaHHBIM MOMCKOBBIM 3al[POCOM, HA OCHOBE MMEIOIINXCS
3HAHMI U MYTEM CPABHEHHUS Pa3/IMYHBIX HCTOYHUKOB BbIACJIATH HH(popManuio,
KOTOpasi IBJIsieTCA NPOTUBOPEYNBON UM MOKET ObITH HEI0OCTOBEPHOI;
®  HCHOJb30BATH NPH BHINOJHEHUHN Y4eOHbIX 32JaHN HAYYHO-TIONMYJISIPHYIO
JIUTEPATYPy (PU3HMUYECKOr0 COIePKAHMS, CIIPABOYHbIE MATEPHAJIbI, PeCYPChl CeTH
HHuTepHeT, BiageTh NPUEMAMHU KOHCIIEKTUPOBAHMS TEKCTA, IPeo0pa3oBaHus
uH(OpPMALUM U3 OTHOM 3HAKOBOM CUCTEMBbI B JIPYIYIO;
e  C031aBaThb COOCTBEHHbIC KPATKHE IUCbMEHHbIC U YCTHbIE COOOIICHUS HA
OCHOBe 2—3 HCTOYHMKOB HH(opMannu (pU3NYECKOT0 COIePKAHUS, B TOM YK CJIE
my0JIMYHO JeJIaTh KPaTKHe CO00IIeHNs 0 Pe3yJbTATaX MPOEKTOB UJIH Y4eOHbIX
HCCJIeIOBAHN, TPH 3TOM I'PAMOTHO MCIOJIL30BATh N3y4YeHHbII MOHATHHHbIN
annapar Kypca (PM3MKH, CONPOBOKIATH BBICTYILJICHHE IIPe3eHTalHeil;
®  IIPH BHINOJHECHUH Y4eOHBIX IPOEKTOB U MCCJICIOBAHUI pacnpeaessiTh
00513aHHOCTH B I'PyIIie B COOTBETCTBUHU C MOCTABJIEHHBIMH 321a4aMH, CJIEIUTH 32
BBINOJITHEHHEM IIJIAHA IeHCTBHI, aIeKBATHO OIIEHUBATh COOCTBEHHBII BKJIa B
NAeSTeJIbHOCTb TPYINbl, BBICTPAUBATH KOMMYHHUKATHBHOE B3aMMoO/IeliCTBHeE,
YUYHMTBIBAsi MHEHHE OKPYKAKIIHX.

K xonuny o0yuenusi B 8 kjiacce npeaMeTHblie pe3yJabTaTbl HA 02a30BOM YPOBHE J0JI3KHbBI

0TpakaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCH YMEHUI:
®  HCHOJb30BATH MOHATHS: MaCCa U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE
aTOMOB U MOJIEKYJI, arperaTHbie COCTOSIHUS BelleCTBAa, KPUCTAIHYecKHne U
amop¢dHbIe Tes1a, HACBIIEHHbIN U HEHACBHIIIEHHBI Nap, BJaKHOCTh BO31yXa,
TeMIepaTypa, BHYTPEeHHsIsI JHEPTHUsl, TEIUIOBOM IBUTraTe b, 3JieMeHTAPHbI
JJIEKTPUYECKHI 3aps/l, JTeKTPHUIECKoe 1M0J1e, IPOBOAHUKH U IUIJIEKTPUKH,
MOCTOSTHHBIN JJIEKTPUUYECKUI TOK, MATHUTHOE T10J1€;
e  pa3iuyaTth siBJIeHUA (TEIJIOBOE paclIMpeHue U C:KaTue, Telionepeaaya,
TeIUIOBOE PABHOBECHE, CMAYMBAHHE, KATMJJISIPHbIC SIBJICHUS, HCTIAPEHHE,
KOH/IeHCAIlUs, IJIaBJIeHUe, KPUCTALJIN3anusi (0TBepJeBaHNe), KUIIeHHe,
Teruionepenaya (TenIonpoBOJIHOCTb, KOHBEKINS, H3JIy4YeHHUe), dTeKTPU3alus
TeJl, B3aUMO/IeliCTBHE 3aPS/10B, 1€l CTBUSA 3JIEKTPHUUYECKOI0 TOKA, KOPOTKOe
3aMbIKaHH e, B3aUMO/IeliCTBHEe MATHUTOB, /IeliCTBHE MATHUTHOTIO IOJIS HA
NMPOBOAHMUK C TOKOM, 3JIeKTPOMATHUTHASI MHAYKIIUSI) 110 ONMMCAHUIO UX
XapaKTePHbIX CBOICTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JAHHOE
(pusznyeckoe sABJICHUE;
®  pacno3HaBaTh NPOsIBJIeHHE U3YYeHHBbIX QU3HYECKUX ABJIEHUI B
OKpY’KaKIleM MHUpe, B TOM YHCjIe (pu3niyecKue siBJIeHUs B IPUpPoae:
NMOBEPXHOCTHOE HATSKEHHE U KATWLIsIPHbIE SIBJIEHUS] B IPUPO/Ie, KPUCTAILIbI B
npupone, udinydenue Connua, 3amep3anue BOI0EMOB, MOPCKHE OpPHU3bI,
o0pa3oBaHue pochbl, TYMaHa, HHesl, CHera, JJIeKTpU4ecKue siBjeHusi B arMmocgepe,
3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE 10J1e 3eMJIU, Apeii( moa10coB,
POJIb MATHUTHOTO TOJIS JIJISA KU3HHU HA 3emule, MOJIsIpHOE CHsIHUE, IPU ITOM
NMepeBOANTh MPAKTHYECKYI0 32/1a4y B Y4eOHYI0, BbIIEJISITh CylleCTBEHHbIE
cBOMcTBA (MpU3HAKHU) PU3MYECKHUX ABJICHUI;
e  ONUCHIBATH U3yYeHHbIE CBOMCTBA TeJl U PU3nYecKHe SIBJIEHUS, UCTI0JIb3YH
(pu3nyecKkue BeJIMYUHBI (TeMIepaTypa, BHYTPEHHsISI JHEPrus, KOJUYeCTBO
TEeIUIOThI, YAeJbHas TEIIOEMKOCTh BellleCTBA, y/AebHAas TEIJIOTA NJIaBJIEHU,
yAeJbHasi TEIJIOTA Napo00pa30BaHus, yAeJbHas TEIJI0TA CrOPAHUS TOIJIMBA,
K03 PULIMEHT MOJIe3HOI0 el CTBUA TENJIOBO MAIlIMHbI, OTHOCHTEIbHASA
BJIA’KHOCTb BO3/1yXa, 3JIEKTPUUYECKHUH 3apsijl, CHJIA TOKA, JJIEKTPUYecKoe



HaIPsI’KeHH e, CONPOTHBJICHHUE IIPOBOIHUKA, Y/ieIbHOE CONPOTHBJICHUE BelIeCTBA,
padoTa ¥ MOIIHOCTH JIEKTPUYECKOr0 TOKA), MPH ONMCAHUU MPABWIbHO
TPAKTOBATh (PU3HMUYECKHUI CMBICJ UCIOJIb3YeMbIX BeJIMYMH, 0003HAYEHUS U
eIMHULbI QU3NYeCKNX BeJIHYHUH, HAXOAUTh (POPMYJibl, CBA3BIBAIOIIME IAHHYIO
(pu3nUecKyI0 BeJIMYMHY ¢ IPYTHMH BeJIHYUHAMH, CTPOUTH rPauKu M3y4YeHHBIX
3aBUCUMOCTEel (PU3NYEeCKUX BEJINYMH;

®  XapakKTepu30BaTh CBOMCTBA TeJl, (pM3MUYECKHUE SIBJIEHUS U MPOLECCHI,
HCIO0JIb3Yysl OCHOBHBIE M0JI0KEHUS MOJIEKYJISIPHO-KHHETHYECKOI Teopuu
CTPOEHHUS BelleCcTBAa, MIPUHIMII CYyNIePNO3UIUN MoJIeld (HAa Ka4eCTBEHHOM YPOBHe),
3aKOH COXpaHeHMs 3apsiia, 3akoH OMa /17151 yyacTka 1nenmu, 3akon /xxoyna—Jlenua,
3aKOH COXPAaHEHMs SHEPIUH, MIPU 3TOM /1aBATh CJIO0BECHYI0 GOpPMYJIHPOBKY 3aKOHA
U 3aIIHCHIBATH €r0 MaTeMaTHYeCKOe BbIPAKeHNE;

e  00bsACHATH (pU3HMYECKHE MPOLECCH] M CBOICTBA TeJl, B TOM YHCJEe U B
KOHTEKCTe CUTYAallMil IPAKTHKOOPHEHTHPOBAHHOI0 XaPAKTePa: BbISIBJIATH
NMPUYUHHOC/IECTBEHHbIE CBA3H, CTPOUTH 00bsiICHEHHE U3 1—2 JIOTMYeCKUX IAT0B
¢ onopoii Ha 1-2 u3y4yeHHBbIX CBOICTBA (pU3NYeCKHUX sIBJICHN, QU3HIECKNX
3aKOHOB WM 3aKOHOMEPHOCTeIi;

e  pemartb pacyéTHbIe 321244 B 2—3 /1eliCTBUSA, HCIIO0JIL3YH 3aKOHBI U (POPMY.Ibl,
cBsi3bIBaKOIMe (pu3nveckne BeJTMYUHbI: HA OCHOBE AHAJIN3a YCJI0BHUSA 3a1a4M
3alUChIBATH KPATKOE YCJIOBHE, BHISIBIATH HEOCTATOK JAHHBIX JIJIsl pelieHust
321244, BLIOUPATH 3aKOHBI M (POPMYJIbl, HEOOXOAMMBIE JIfl €€ pelieHusl,
NMPOBOJAUTH PACYETHI 1 CPABHUBATH MOJIy4eHHOE 3HAYeHUe (PU3nUecKoii
BeJIMYMHBI ¢ U3BECTHBIMHU JAHHBIMM;

®  pacno3HaBaThb NP00JieMbl, KOTOPbIe MOKHO PeIIMTh IIPH MOMOIIM
(pu3nyecKuX MeTO10B, HCIIOJIL3YH ONUCAHNE UCC/IeI0BAHNS, BbIIEJIATH
NnpoBepsieMoe MpeAInoJIoKeHne, OeHNBATh NPABWIBHOCTD MOPS/IKA POBeAeHUS
HCCJIeI0OBAHMNS, 1€J1aTh BHIBO/IbI;

®  MPOBOJAUTH ONBITHI 0 HADIIOIEHUIO (PU3HYECKUX ABJTCHUH MM (PU3MUYECKUX
CBOMCTB TeJl (KAaNUJJIsIPHbIE SIBJICHHS, 3AaBUCMMOCTD IaBJICHUS BO3/1yXa OT €ro
00béMa, TeMnepaTypbl, CKOPOCTH NMPOIECCA OCTHIBAHUS M HATPEBAHUS NIPHU
H3JIyYeHHUH OT HBeTa u3jaydaruiei (Mmoriomawiueii) moBepXHocTH, CKOPOCTh
UcnapeHus BOAbI OT TeMIEPATYPbI KUIAKOCTH M TUIOIIAIH €€ MOBEPXHOCTH,
3JIEKTPHU3AIUSA TeJ H B3aUMO/IeiiCTBHE JJIeKTPUYECKUX 3aps10B, B3aUMO/AelCTBHE
MOCTOSIHHBIX MATHUTOB, BU3YATU3aLMs] MATHUTHBIX MOJIeH MOCTOSIHHBIX
MAarHUTOB, 1eiiCTBUSI MATHUTHOTO IOJIS HA IPOBOJHHUK € TOKOM, CBOICTBA
3JIEKTPOMATHUTA, CBOICTBA 3JIEKTPOABUIaTe/Isl MOCTOSIHHOIO TOKA):
(¢opmyupoBaTh NpoBepsieMble MPEANOJI0KEHUs, COOMPATH YCTAHOBKY M3
NPeaJ105KeHHOT0 000Py/10BaHMsl, ONMUCHIBATH XO/1 ONBITA U (pOPMYJIMPOBATH
BbIBO/IbI;

e  BBINOJHATH NPSIMble U3MEPEHHUs TeMIIEPATYPbl, OTHOCUTEJIbHOM BJIAKHOCTH
B0O3/1yXa, CHJIbI TOKA, HANPSI)KEHUSI C MCIO0JIL30BAHHEM aHAJIOTOBBIX MPUOOPOB U
AATYNKOB PU3HYECKNX BeJIUYUH, CDABHUBATH Pe3yJbTAThI H3MEPEHHUIl ¢ y4éTOM
3aaHHOM a0COJIIOTHOM NMOIPELIHOCTH;

®  NPOBOAUTH MCCJIEOBAHHE 3aBUCUMOCTH OJJHOM (pM3NYeCKOIl BEJIUYUHBI OT
APYIoi ¢ HCHOJIb30BAHMEM MPSIMBIX H3MepPeHHUil (3aBUCMMOCTb CONPOTHBJICHUS
NMPOBOHUKA OT €ro JJIMHbBI, IJIOLIAIHN NMONEPEeYHOro CeYeHUsI U y1eJIbHOro
CONPOTHUBJICHHS BelleCTBA MPOBOJHUKA, CHJIbI TOKA, HAYLIEro Yepe3 NPOBOAHNK,
OT HaNpsiz>KEHUs1 HA MPOBO/IHUKE, UCCJIeI0BAHNE MOCJIEA0BATEIBLHOIO U
NapauieJbHOr0 coeJMHEeHUIl MPOBOJHNKOB): IVIAHNPOBATH MCCJIEJOBAHUE,
€co0MpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CJIeysl NMPeII0KeHHOMY IJIaHYy,



(puxcupoBaTh pe3yabTaThbl MOJYYEHHOIN 3aBUCMMOCTH B BU/I€ TA0JIMI 1
rpa¢ukoB, 1eJaTh BHIBOABI N0 Pe3yJIbTATaM UCCJIeI0BAHNS;
®  NPOBOAUTH KOCBEHHbIe H3MepeHus1 GU3NyecKNX BeJHYHH (yAeabHas
TeNJI0éMKOCTDH BellleCTBa, CONNPOTHBJIEHHE NIPOBOIHUKA, Pa00Ta M MOIIIHOCTH
3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATH U3MEPEHHUs, COOUMPATH
IKCNIEPUMEHTAJIBHYI0 YCTAHOBKY, CJIeAysl NPeJI0KeHHON HHCTPYKIUH, H
BBIYHCJIATH 3HAYCHHE BeJIUYUHBI;
e  co0J101aTh NMPABUJIA TEXHUKH 0€30MIACHOCTH NPHU padoTe ¢ Ja00PATOPHBIM
o0opy/aoBaHuEM;
®  XapaKTepu30BATh NPUHIUINBI 1eiiCTBUS U3YYEeHHbIX NPUOOPOB U
TeXHUYECKHX YCTPOICTB ¢ ONOPOil HA UX ONUCAHUSA (B TOM 4YHCJIe: CHCTeMa
OTOILIEHHS IOMOB, THTPOMETP, NapoBasi TYypOMHA, aMIIepMeTP, BOJbTMETP,
CYETYHK JIEKTPUIECKOH IHEPTUH, FJIEKTPOOCBETUTEIbHbIE PUOOPHI,
HarpeBaTeJibHbIe 3J1eKTPONPpUOOPHI (IpUMepbI), JJIeKTPHYEeCKHe
NPeI0XPAHUTENH, JJIEKTPOMATHHUT, 3JIEKTPOABUIaTe/ b IOCTOSSHHOTO TOKA),
HCII0JIB3Ysl 3HAHUSA O CBOMCTBAX (PM3MYECKHUX SBJICHUI U He00X0MMbIe
(pu3nyeckne 3aKOHOMEPHOCTH;
®  Ppacmo3HaBaTh NPOCThbIe TEXHMYECKHE YCTPOICTBA H H3MEpPHUTeIbHbIE
NpuodOpHI MO CXeMaM M CXeMATHYHBIM PUCYHKAM (KHAKOCTHBII TepMoOMeTp,
TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTe/Ib BHYyTPEHHEI 0 CTOPAHMS,
3J1eKTPOCKOII, PE0CTAaT), COCTABJATDH CXeMbI 3JIeKTPUYECKHUX HemeH ¢
M0CJIeJ0BATEJIbHBIM U NAPAJLIEIbHBIM COeIMHEHUEM 3JIEMEHTOB, Pa3jinyas
YCJI0BHBbIe 0003HA4YeHHUsI 3JIEMEHTOB 3JIeKTPUYEeCKHUX Lenei;
®  MPUBOAUTH NPpUMePHI (HAXOAUTH MH(OPMAIHIO 0 TPUMEPAX) NPAKTHYECKOT O
HCIO0JIb30BAHUSA (PU3HYECKUX 3HAHUN B MOBCETHEBHOM "KU3HU ISl 00ecredeHust
0e30macHOCTH NPH o0palieHuy ¢ NPUOOPaMHU U TeXHHYECKHMMH yCTPOCTBaMH,
COXpaHeHMS 310POBbS U COOJIIOCHUSI HOPM IKOJIOTMYECKOr0 OBEACHUS B
OKpYy:Kalolei cpene;
e  OCyHIeCTBJISITH MOMCK HH(popManuu ¢pusnyeckoro cogep;xanus B Unrepuere,
HAa OCHOBE HMEKIIMXCH 3HAHUN U MYTéM CpaBHEHMS 10TOJTHUTEIbHBIX
HCTOYHUKOB BbIIeJATH HHGOPMALHMIO, KOTOPasi sIBJIsieTcs NPOTHBOPEYMBOM HJIH
MO3KeT OBITh HEIOCTOBEPHOM;
®  HCHOJb30BATH NPH BHINOJHEHUH Y4eOHBIX 32JaHN HAYYHO-TIONYJISIPHYIO
JUTEepaTypy (PU3UYECKOr0 COAePKaAHUs, CTIPABOYHbIEC MATEPHAJIbI, peCypPChl CeTH
HHuTepHeT, BiageTh NPUEMAMU KOHCIIEKTHPOBAHMS TEKCTAa, IpPeodpa3oBaHus
MHPOPMALMHU U3 OHON 3HAKOBOM CHCTEMBI B JIPYIYIO;
®  CO31aBaTh COOCTBEHHbIE MUCbMEHHbIE H KPAaTKHe YCTHbIEe CO00IIeH S,
0000mas MHPOPMALHMIO U3 HECKOJbKUX HCTOYHMKOB (PU3HYECKOT0 COAePKAHUS,
B TOM YHCJIe NYOJTUYHO MPEICTABJIATH Pe3yJbTAThI IPOEKTHON HJIH
HCCJIe0BATEILCKOM e TeJIbHOCTH, IPH 3TOM IPAMOTHO HCIO0JIL30BATH
HU3YYECHHbIN NOHATUIHBIH aNNapaTr Kypca (pu3uKu, CONPOBOKAATH BLICTYILICHHE
npe3eHTanme;
®  IIPH BbINOJHEHUH Y4eOHBIX IPOEKTOB U HccIe10BaHui pusndeckux
NPOLECCOB pacnpenesiTb 003aHHOCTH B I'PYIIIE B COOTBETCTBHH C
MOCTABJEeHHBIMH 32/1a4aMH, CJIeUTh 32 BbINOJIHEHHEM IJIAHA 1eiiCTBHI 1
KOPPEeKTHPOBATH €ro, aIeKBATHO OLIECHUBATh COOCTBEHHbIN BKJIA/l B
AeATeJIbHOCTH I'PYNIbl, BLICTPAUBATH KOMMYHUKATHBHOE B3aUMo/elicTBHE,
NMPOAABJISIsi TOTOBHOCTH pa3peliaTb KOH(IUKTHI.

K xoHny o0yuenusi B 9 ki1acce npeaMeTHble pe3yJbTaTbl HA 02a30BOM YPOBHE 10J/IKHbI

oTpaxaTh CGOPMHPOBAHHOCTDH Y 00y4arOIUXCs YMEHHIA:



®  HCHOJb30BATH MOHATHS: CHCTEMA 0TCYETA, MAaTePHAIbHAS TOYKA,
TPaeKTOPHUs, OTHOCHUTEIbHOCTh MEXaHUYECKOTI0 IBHKeHUs1, 1eopmanust
(ynmpyrasi, niiacTuueckasi), TpeHue, HeHTPOCTPEeMUTEIbHOE YCKOPEeHue,
HEBECOMOCTD U Neperpy3Ku, HeHTP TAKeCTH, Aa0COTIOTHO TBEPAOe TeJl0, HEHTP
TSHXKECTH TBEPAOro Tesia, paBHOBeECHE, MEXaHMYECKHEe KOJIeOaHUs M BOJIHBI, 3BYK,
HH(}Pa3BYK M yJIbTPa3BYK, 3J1€eKTPOMATHUTHBbIE BOJIHbI, IIKAJIA
3JIEKTPOMATHUTHBIX BOJIH, CBET, 0JIM30PYKOCTh U JAJbHO30PKOCThb, CIIEKTPbI
HCIYCKAHMS U MOIJIOLIeHNs, ajb(da, 6eTa- 1 raMMa-u3Jay4eHusl, U30TOMbI,
si/lepHasi JHEPreTHKA;

e  pa3iu4arth siBJeHUs (PABHOMEPHOEe H HEPaBHOMEpPHOe NMPAMOJIMHeiiHoe
JABUKEHHE, PABHOYCKOPEHHOE NPSIMOJINHeliHOe IBH:KeHre, CBOOOHOe NaJeHne
TeJl, PABHOMEPHOE IBHKEHHE 10 OKPYKHOCTH, B3aMMO/AEHCTBHE TeJl, peaKTHBHOE
JABHKeHHE, KoJle0aTe/IbHOE IBHKEeHH e (3aTyXalolMe U BbIHYKIeHHbIe
KOJIeOaHUs ), Pe30HAHC, BOJITHOBOE JIBHKEHHE, OTPasKeHHe 3ByKa, NPSAMOJIMHEHOe
pacnpocTpaHeHue, OTPasKeHHe N NMpeJIoMJIeHHe CBeTa, NT0JTHOe BHYTPEHHee
OTpa’KeHue CBeTa, pa3jioxeHne 0eJ10ro CBeTa B CIEKTP H CJI0KeHHe
CIEKTPAJbHBIX IIBETOB, JUCIIEPCHS CBETA, €CTECTBEHHAs] PA/IMOAKTUBHOCTD,
BO3HUKHOBEHHeE JINHENYATOr0 CIIEKTPA U3JIy4eHHs ) 0 ONUCAHNIO UX
XapaKTePHbIX CBOICTB M HA OCHOBE ONBITOB, IEMOHCTPHPYIOLIUX JAHHOE
¢usnueckoe siBICHME;

®  pacno3HaBaTh NPOsIBJICHHE U3YYEeHHBIX QU3HYECKNX ABJICHUH B
OKpY:KawleM Mupe (B ToM uncie (pu3nvecKue siBJeHNs B IPUPoAe: NPUJIMBbBI M
OTJIMBBI, IBUKeHHUE IIaHeT CoJTHeYHOH CHCTeMbl, PeAKTHBHOE ABHKEHHE 'KUBBIX
OPraHu3MoOB, BOCIIPUSATHE 3BYKOB ’KHBOTHBIMH, 3eMJIeTPsICEHUE, celicMuUecKne
BOJIHBI, IlyHAMH, 3X0, IIBETA TeJ, ONTHYECKHUE SIBJICHUS B IIPUPOJe,
Onosiornyeckoe aeicTBue BUAUMOTO0, YJIbTPA(HOJIETOBOI0 H PEHTT€HOBCKOI0
H3JIy4YeHHUil, eCTeCTBeHHbIH PaAHOAKTUBHBINA (OH, KOCMUYeCKHE JIy4H,
PaIMOAKTHBHOE U3JIy4eHHe MPUPOJIHbIX MUHEPAJIOB, lelicTBHE PAAHOAKTHBHBIX
H3JIyYeHUIl HA OPraHu3M YeJIOBEKa), PU 3TOM NePeBOAUTH NMPAKTHYECKYI0
3aja4y B y4eOHYI0, BbIIEJSATH CyllleCTBEHHbIE CBOMCTBA (MpU3HAKH) PU3MUYECKUX
SIBJICHHH ;

e  ONHCHIBATH U3yYeHHbIE CBOMCTBA Tesl U QUu3nYecKHe SIBJICHUS, HCII0JIb3YH
(pu3uyecKue BeJMYUHBI (CPeIHAS. U MTHOBEHHAs CKOPOCTH TeJsla MPHU
HEPABHOMEPHOM [IBMKEHHH, YCKOPEHHUeE, NepeMelleHue, MyTh, YIJI0Bas CKOPOCTh,
CHJIA TPEeHUsl, CUJIA YIIPYTOCTH, CHJIA TAMKECTH, YCKOpPeHHe cBOOOIHOI0 NaieHus,
BeC TeJIa, MMITYJbC TeJla, MMIYJbC CHJIbl, MEXaHN4YeCKasi padoTa U MOIIHOCTb,
NOTEHIHAJbHASA JHEPTHUs Tesla, MOAHATOr0 Hajl MOBEPXHOCTHIO 3eMJIH,
NMOTEHIUAJBHAS JHEPTHUS CXKATOM NMPYKUHbI, KHHETHYECKASl FJHEPIHsl, MOJTHAS
MeXaHu4yecKasi JHeprus, Nepuoj U 4acToTa KoJedaHu i, IVINHA BOJIHBI,
TPOMKOCTD 3BYKA U BbICOTA TOHA, CKOPOCTh CBETAa, OKA3aTeJIb MPeJTOMJICHUsA
cpeabl), NP ONMCAHMHU MPABWIBHO TPAKTOBATh (PpU3H4YeCKH CMBIC]
HCNO0JIb3yeMbIX BeJINYNH, 0003HAYEHUSA W eIMHUIbI QU3HYEeCKNX BeJTUYHH,
HAXO0AUTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYI0 GU3NYECKYI0 BEJIMUYMHY C APYTHMH
BEJMYMHAMH, CTPOUTH I'PaPUKH U3YyYEHHBIX 3aBHCHUMOCTEH (PU3HYECKHUX
BeJIMYMH;

e  XapakTepHM30BaTh CBONCTBa Tell, puznueckue ABJIeHHUS U NPOLECCHI,
HCNOJIb3YSl 3AKOH COXPaHEeHHS] JHEPIrH, 3AKOH BCEMUPHOI0 TATOTEHUs, IPUHIIHUII
Cynepno3uuMuy CUJI, IPUHIUI OTHOCUTeIbHOCTH ["anmies, 3akonbl HploTOHA,
3aKOH COXPaHEeHHMs UMILYJIbCA, 3aKOHbI OTPAKEeHHs U NMPeJIOMJICHH S CBeTa,
3aKOHBI COXPAHEHHS 3aPS/I0BOr0 U MacCOBOI0 YUce/I NPH /IePHbIX peakuusx,



IIPH 3TOM JaBaTh CJIOBECHYIO (GOPMYIHPOBKY 3aKOHA U 3aNMCHIBATH €r0
MaTeMaTH4ecKoe BbIpaKeHue;

e  00bACHATH (PU3HYECKHUE NPOLECCHI U CBOICTBA TeJI, B TOM YHCJIe H B
KOHTEeKCTe CUTyaluii NPaKTHKOOPHEHTHPOBAHHOI0 XapaKTepa: BbISIBJIATH
NPHUYMHHO-CJIEICTBEHHbIE CBA3H, CTPOUTH 00bsICHEHHE U3 2—3 JIOTHYECKHX IIAaroB
€ OMOpoii Ha 2—3 U3Y4YEHHBIX CBOICTBA (PU3UYECKHUX ABJICHHI, PU3HIECKUX
3aKOHOB WJIM 3AKOHOMEPHOCTeil;

e  pewmiaTh pac4yéTHbIe 3aa4M (ONMPAIOUIUECs HA cUcTeMYy U3 2—3 ypaBHEeHHH),
HCII0JIB3YSl 3aKOHBI U GopMYyJIbl, CBA3bIBAIOIINE (pU3MYecKHe BeJJMYUHbI: HA
OCHOBE aHAJIM3a YCJI0BHA 321241 3allMChIBATh KPAaTKOeE YCJI0BHE, BBISIBJIATH
HeJ0CTaIHe HIH H30BITOYHbIE JaHHbIE, BLIOMPATH 3aKOHBI 1 (POPMY.JIbI,
He00X0AMMbIe /ISl pellleHUs], IPOBOJIUTH PACYE¢Thl H OLICHUBATDH PEATUCTHYHOCTh
NOJIY4eHHOTI'0 3HAYEeHHNS (PU3MYeCKOli BeTHYNHBI;

e  pacno3HaBaTh NPo0JieMbl, KOTOPbIe MOKHO PelINTh NPHU MOMOIIH
(pu3HYeCKUX METOJ0B, HCIOJIb3Ys ONMCAHUE UCCICAOBAHNSA, BbIICIATH
NpoBepsieMoe NpearoJioKeHne, OeHMBATh NPABUJIbHOCTD NMOPSIAKA POBeIeHUs
HCCJICJOBAHMNS, 1€JATh BHIBOABI, HHTEPIPETHPOBATH Pe3yJIbTaThl HA0I0AeHUI 1
ONBITOB;

®  NPOBOAUTDH ONBITHI N0 HA0IIOAEHNI0 PU3NYECKUX SABJICHUI NJIH PUIHIECKUX
CBOICTB TeJl (M3y4eHHe BTOpOro 3akoHa HeoToHa, 3aKoHa coxpaHeHus JHEPTHH,
3aBHCHMOCTD NepPHOJA KoJ1eO0aHUil NPYKUHHOTO0 MASTHUKA OT Macchl Ipy3a H
KECTKOCTH NPYKUHBI M HE3aBUCHUMOCTD 0T aMIIMTYAbI MAJIBIX KOJICOaHUI,
NPAMOJIHHeliHOe pacIpocTPpaHeHHe CBeTa, pa3JioxkeHue 0e10ro cBeTa B CIIeKTP,
H3y4YeHHEe CBOMCTB H300paskeHus B IIJIOCKOM 3epKaJjie U CBOMCTB H300pasKeHus
npeaMera B cooMparouieil JJnH3e, Ha0d/I1eHne CIIOIIHBIX M JINHeHYaThIX
CIIEKTPOB M3JIy4YeHHsI): CAMOCTOATEIbHO COOMPATH YCTAHOBKY M3 M30bITOYHOI0
Ha0opa 000py/10BaHHUs, ONIUCHIBATH XO/1 ONBITA M €0 Pe3yJbTaThl,
(popMyJIMPOBATH BHIBOJbI;

®  NPOBOAUTH NPH HEOOXOAUMOCTH CEPHIO MPSAMBIX H3MEPEHUH, ONpeaess
cpeaHee 3HAYEHHe U3MepsieMOoH BeJTuYUHbI (POKYCHOE paccTOsIHUE COOMpaoLeH
JIMH3bI), 000CHOBBIBATH BBIOOP Cc1I0c00a N3MepeHus (M3MEPUTEIbHOIr0 Npudopa);
®  NPOBOAHUTH MCCJIEI0BAHUE 3AaBUCUMOCTEH (PU3NYECKUX BEJHYHH C
HCIO0JIb30BAHHEM NPSAIMBIX U3MepeHU (3aBUCMMOCTb NIYTH OT BpeMeHH NpU
PABHOYCKOPEHHOM /IBHKEHHH 0e3 HA4aJIbHOI CKOPOCTH, IePHOAa KOJIeOaHu
MATeMaTH4YeCKOIr0 MATHUKA OT JVIMHBI HUTH, 3AaBUCUMOCTH YIJIa OTPasKeHH s
CBETA OT YIJIA MAaJCHHUs U yIJia NPeJOMJICHHS OT YIJIa NaJeHNs): IVIAHNPOBAaTh
uccjie0BaHue, CAMOCTOATEIbHO COOUPATH YCTAHOBKY, PUKCHPOBAThH Pe3yabTaThl
MOJIY4CeHHOM 3aBHCUMOCTH (pM3MYECKHUX BeJTHYUH B BUJe TA0aun u rpa¢dukos,
JeJ1aTh BBIBO/BI 110 pe3y/ibTaTaM MCCJe10BaAHUS;

®  NPOBOAUTH KOCBEHHbIe H3MepeHUs1 GU3NUecCKNX BeJHYHH (CpeaHss
CKOPOCTh M YCKOPEeHHe TeJIa IPH PABHOYCKOPEHHOM IBHMKCHHUH, YCKOPEHHE
CBOOOJHOIO0 MA/ICHUS, )KECTKOCTD NPYKUHBI, KOG (PUIUEHT TPEHUS CKOJIbKEHHS,
MeXaHH4YecKasi padoTa ¥ MOIIHOCTD, YACTOTA U NepHo] KoJIeOaHu i
MATEeMATH4Y€eCKOIr0 M NMPYKMHHOI0 MATHUKOB, ONITHYECKAsI CHJIAa coOuparoei
JIMH3bI, PAIMOAKTHBHBIH (OH): IVIAHNPOBATh U3MeEPEHHs, COOMPATH
IKCINEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH U3MepPeHusl, ciaeays
NpeIJI0OKEeHHOH HHCTPYKIMH, BBIYMCIATH 3HAYeHHE BeJTHYNHBI H AHAJTU3HPOBATh
MOJIYYEeHHbIE Pe3yJabTaThl C Y4ETOM 3aJaHHOM MOrPEeIIHOCTH U3MEPEHUH;

e  co0Jr0AaTh NPAaBHJIA TEXHUKHU 0€3011ACHOCTH NPHU padore ¢ J1a00paTOPHBIM
o0opy/ioBaHNEM;



®  pa3IM4YaTh OCHOBHbIE NPU3HAKH U3YYE€HHBIX (U3HMYECKUX MOJIeei:
MaTepuaJIbHASA TOYKA, A0COJIIOTHO TBEP/I0€E TeJ10, TOUEYHbIl HCTOYHHUK CBETA,
JIy4, TOHKasl JINH32, IIJIAHeTapHasi MOJeJIb ATOMA, HYKJIOHHAs MO/e/Ib AaTOMHOI0
sAapa;

®  XapaKTepu30BATh NPUHIUINBI 1eiiCTBUS U3YUYEHHBIX NIPUOOPOB U
TeXHUYECKHX YCTPOICTB ¢ ONOPOiIl HA MX ONMUCAHUS (B TOM YHCJIe: CIMIOMETP,
AATYUKH MOJIOKEHUsI, PACCTOSIHUA U YCKOPEHMsl, paKeTa, 3X0J10T, 04KH,
MEePUCKOI, (poToANNAPAT, ONTHYECKHE CBETOBO/bI, CIIEKTPOCKOIL, 103UMETP,
Kamepa Buiibcona), Mcnosib3ysi 3HaHHUS 0 CBOMCTBaX (pU3HYECKUX SIBJICHUH U
Heo0XxoauMble pu3nyecKne 3aKOHOMEPHOCTH

®  HCHOJb30BATH CXEMBbI M CXeMATHYHbIC PUCYHKH M3YYCHHBIX TEXHHYECKUX
YCTPOIiCTB, U3MEPHUTEIbHBIX NPUOOPOB M TEXHOJIOTHYECKHUX MPOLECCOB MPHU
pelieHnH Y4eOHO-NIPAKTHYECKUX 32124, ONITHYECKUE CXeMbI /ISl IOCTPOCHUS
H300pakeHuii B IVIOCKOM 3epKaJjie U coOupaloniei JnH3e;

®  MPUBOAUTH NPUMePHI (HAXOAUTH MH(OPMAIHIO 0 TPUMEPAX) NPAKTUYECKOT0
HCIO0JIb30BAHUA (PU3HYECKUX 3HAHUN B MOBCETHEBHOM "KU3HU ISl 00ecnedeHust
0€30MacHOCTH NMPH 00pallleHNH ¢ TPUOOPAMHU M TEXHUYECKUMH YCTPOiCTBAMH,
COXpaHeHMS 310POBbS U COOIIOCHUSI HOPM IKOJIOTMYECKOr0 OBEACHUS B
OKpY:Kalllel cpeje;

®  OCYHIeCTBJATH MoMcK nHpopManun pusnveckoro coaep:kanusi B Unrepuere,
CaMOCTOSITEJIbHO (POPMYJIHPYS NOMCKOBBIH 3aNPOC, HAXOAUTH IIYTH OIpeesIeHus
JAOCTOBEPHOCTH MOJY4eHHOI HH(pOpMAIHM HA OCHOBE MMEIOIIUXCS 3HAHUN U
JAOMOJHUTEIbHBIX HCTOYHUKOB;

®  HCHOJb30BATH NPH BHIIOJTHEHUH Y4eOHbIX 32JaHN HAYYHO-TIONYJISIPHYIO
JUTEPATYPY (PU3HUECKOr0 CO/IePKAHNS, CIPABOYHbIE MATEPHUAJIBI, PeCYPChl CeTH
HNHuTepHeT, BiageTh NPUEMAMU KOHCIIEKTHPOBAHUS TEKCTA, IPeo0pa3oBaHus
uHGopManum U3 0HOH 3HAKOBOM CHCTEMBI B JIPYIyIO;

®  031aBaThb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOOIIeHNSI HA OCHOBE
HHGopMaINH U3 HECKOJbKUX HCTOYHUKOB (PU3HYECKOT0 COACPKAHUA, IIyOJMYHO
NPeICTABJSATH Pe3yJbTAThl IPOEKTHON WJIN HCCIeI0BATEIbCKOM 1eITeJIbHOCTH,
MPH TOM I'PAMOTHO HUCI0/1b30BATH U3YYECHHbIN NOHATHIHBIN annmapar
U3y4aemMoro pasjaesa (pM3MKHU U CONMPOBOKIATH BHICTYIJIEHUE MPe3eHTalueH ¢
y4€TOM 0CO0eHHOCTEeH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KoanyecTBo 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI
n/n Beero Kourposabnbie IlpakTuyeckue ofpasoBaTelbHbIe pecypehbl
padoThI padoThI
Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubaunoreka [IOK
1.1 ()] - 2
faHia - Hayla o fpupoae https://m.edsoo0.ru/7f416194
bubaunoreka [IOK
1.2 ()] 2 1
HIMHCCIHE BETIHHIHET https://m.edsoo.ru/7f416194
bub OK
1.3 EcTrecTBeHHOHaYUYHBIH MeTO/I IO3HAHUSA 2 1 hitps: /I/Jm'].]: dos?:.clz’lu]é £416194
HToro mo pazneny 6
Pa3nes 2. [leppoHavyaibHbIe CBEACHHS O CTPOCHHH BeleCTBA
bu6mmoreka IHHOK
2.1 C 1
TROCHHE BetectEa https://m.edso0.ru/7f416194
59 JABuiKeHMe U B3aUMO/IeiicTBHE YACTHIL 5 1 bubauorexka [HOK

BelIeCrBa

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



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

bubauoreka [IOK

2. A 2
3 rperaTHbie COCTOSIHUS BelllecTBa https://m.edsoo. ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:keHUe U B3auMoOeiicTBUE TeJl
bubauoreka [IOK
A M
3 CXAHMICCKOE ABMIRCHIE 3 https://m.edsoo.ru/7f416194
bubauoreka [IOK
3.2 Muepuus, macca, m1oTHOCTE 4 https://m.edsoo.ru/7f416194
bubaunoreka [IOK
3.3 Cuna. Bunwt cun 14 ! https://m.edsoo.ru/7f416194
Hroro nmo paszgeay 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 JaBienue. [lepenaya naBjaeHusi TBEpABIMHU 3 bu6mmoreka IHHOK
' TeJIAMH, JKHIKOCTSIMH M ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka IHHOK
4.2 5
HaBenue JKikoCTH https://m.edsoo.ru/7f416194
buommorexka IIOK
4, A
3 T™MOC()epHOE JaBJIeHHE 6 https://m.edsoo.ru/7f416194
44 JelicTBHE KUIKOCTH M Ia3a HA NOTPYKEHHOE 7 5 buodimorexa HOK
' B HHX T€JIO https://m.edsoo.ru/7f416194



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

Hroro nmo paszgeay

21

Pa3zgea 5. Pabora u MOIHOCTH. JHEPrust

buommorexka IIOK
>1 Pabora n mompocTs 3 1 https://m.edsoo.ru/7f416194
bubauoreka [IOK
2 II 1
> POCTRIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubauoreka [IOK
53 Mexanureckas Jneprus 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
Pe3epBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 12

INPOI'PAMME



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

8 KVIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Nen/m  HaummeHoBaHMe pa3/ie/ioB U TeM NPOrpaMMBbI K n o0pa3oBaTte/ibHbIE
Beero oHTpoJbHble [IpakTHueckue VDL
padoThI padoThI pecyp
Pa3gean 1. TenioBble IBJICHUS
bubamnorexa HOK
11 i 7
Crpoeitite i cooiicTea pelllecTba https://m.edsoo.ru/7f4181ce
buobauoreka HOK
1.2 T 21 1 5
CIUIOBBIC HPOTECERE https://m.edsoo.ru/7f4181ce
HTtoro mo pazneny 28
Pa3nes 2. DiiekTpu4yecKue H MATHUTHBIC SIBJICHUSA
JJleKTpHYeCcKHe 3apsibl. 3apsiKeHHbIE TeJla bubaunorexa HOK
2.1 . 7 1
U UX B3auMojeiicTBue https://m.edsoo.ru/7f4181ce
bub. OK
2.2 ITocTosIHHBII 3/1eKTPUYECKHH TOK 20 2 7 https:/l/llm‘].]:c;);)eolf?u?? fa181ce
buobaunoreka [IOK
2.3 M 6 1 15
ATHITTHEIC SBTCHIH https://m.edsoo.ru/7f4181ce
bub. OK
2.4 DJIeKTPOMArHUTHAsI MHAYKIWS 4 nbamorera 11

https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pasgeny
Pe3epBHOe Bpems

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

37

68

14.5



9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Nenn/m = HaumeHoBaHue pa3iesioB U TeM NMPOTrPaMMblI K 1
Beero OHTPOJIbHbIE PaKTHYECKHE (ofpa3oBaTeJbHbIe Pecypchbl
padoThI padoThI
Pazpen 1. Mexannueckue siBJICHHUSA
11 Mexannyeckoe IBHKEHHE U CIIOCO0LI ero 10 1 bubmmoreka HHOK
' ONUCAHUA https://m.edsoo.ru/7f41a4a6
bubauoreka [IOK
1.2 B i 20 1 3
auMonencrbue Ted https://m.edsoo.ru/7f41a4a6
bubauoreka [IOK
1.3 3 10 3
AKOHBL COXpAHCHIH https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Paznen 2. Mexanndyeckue KoJ1e0aHUS U BOJTHEI
bubauoreka [IOK
2.1 M 0 7 3
CXaHIHecicne Koaeoanun https://m.edsoo.ru/7f41a4a6
buommorexka IIOK
2.2 M .3 8 1 3
CXANITICCIHIE BOJTHDL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15



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

Pa3znen 3. 3J'[eKTp0MaFHI/ITH06 moJie 1 3JICKTPOMATrHUTHBIC BOJIHBI

31 DJIeKTPOMarHuMTHOE 10Jie U 6 5 bubauorexka HOK
' 3J1eKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
bubauoreka [IOK
4.1 2
SaKOHEI PACHPOCTPAHEHIS CheTa 0 https://m.edsoo.ru/7f41a4a6
bubaunoreka [IOK
4.2 J 0 6 3
HH3BLH ONTHHECICHE HpHOOPHL https://m.edsoo.ru/7f41a4a6
4.3 Pa3zjo:xeHnue 0eJ10ro cBera B CIIEKT 3 2 bubauorexa IIOK
' P https://m.edsoo.ru/7f41a4a6
HToro no pazneny 15
Pasznen 5. KBanToBbIe SIBJICHUA
bu6mmoreka IHHOK
51 nu 4 1
CIyCKaHHe U MOTJIoNIeHUe CBeTa aTOMOM https://m.edsoo.ru/7f41a4a6
bubauoreka [IOK
2 1
> Crpoeitie aToMHoro sipa 6 https://m.edsoo.ru/7f41a4a6
b K
5.3 SlnepHble peakuuu 7 1 1 Homoreka O

Hroro no pasneny 17

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3nea 6. IloBropuTtebHO-0000 a0 IMIT MOAYJIb

6.1 IToBTOpeHuUE M 00001IEHNE COIEPsKAHUSA 9 5 bubauorexka HOK
' Kypca ¢pu3ukH 3a 7-9 Kjaacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB 11O 102 3 97

IHPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Konrpoabubie = IIpakTruyeckue
padoThI padoThI

Jara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

dusmka — Hayka o npupoge. AsneHus
npupoabl. VIHCTpyKTaX No TEXHMKe
©esonacHocTw.

dusnyeckmne aBneHust

dunsnyeckmne BeNNYMHbI N NX n3mepeHune

Ypok-uccnegosaxuve "Miameperve
TemnepaTypbl NPY MOMOLLY XXUOKOCTHOIO
TepMoMeTpa U Aatynka Temnepatypbl”
JTabopatopHas pabota Ne1 "OnpegeneHue
NnokasaHWuin N3MepuTesnbHOro npmudopa”.
MHcTpyKTax no TexHnke 6e3onacHoCcTy.

MeToabl Hay4Horo no3HaHus. OnucaHve
PM3MYECKMX ABMEHNIN C MOMOLLLIO Moaenen

Ypok-uccnegosanue "lNMposepka runoressb:
AanbHOCTb NONETa LWapuka, NyLeHHOro
ropusoHTansHo, Tem 6onblue, Yem bonblue
BblCOTa nycka"




CTtpoeHue BelectBa. OnbIThl,

7 AOKa3blBaOLLNE OUCKPETHOE CTPOEHME
BeLlecTBa
8 [B/KeHne yacTuL, BellecTsa
Ypok-uccnegosanve «OnbITbl NO
9 HabnaeHUo TENOBOMO pacLUMpPEHNS ra3oBy.
JlabopaTopHas pabota Ne 2 "Onpegenenne
paamepoB manbix Ten”. MHcTpyktax no Tb
10 ArperaTHble COCTOSIHVS BELLLeCTBa
OcobeHHOCTN arperaTHbiX COCTOSHWIA BOAbI.
11 O606LeHne o pasgeny «MNepBoHavanbHble
CBeEHMS O CTPOEHMM BELLECTBaY
12 MexaHu4yeckoe aBmxeHne. PaBHomepHoe 1
HepaBHOMEPHOE ABWXEHME
13 CkopocTb. EanHnubl ckopoctn
14 PacueT nyTv n BpemeHu ABUXKeHUS!
15 YckopeHue Tena. Hepuys.
Macca — mepa nHepTHOCTU Ten.
16 Na6opaTopHas pa6ota Ne 3 "MamepeHune
mMacchbl Tena"
MnoTHocTh BellecTBa. PacyeT macchl 1
17 obbema Tena no ero nNnoTHocTu. JlabopaTopHas

pabota Ne 4 "MamepeHue obbéma Tena”




JlTabopaTopHasi paboTta Ne5 «OnpegeneHune

18 NNOTHOCTW TBEPAOro Tena» MHCTpykTax no
TexHuke 6e3o0nacHoCTu..

19 Pelwenue 3apay no Teme "MnoTHOCTL"

CamocTtosTenbHas pabota "lMnoTtHocTb. "

20 Cuvna Kak xapakTepucTuKa B3aMMoaencTems
Ten.

21 ABneHue TaroteHnsi. Cuna TaxecTu

22 Cuna ynpyrocTu. 3akoH Iyka.

23 CBs3b Mexay CUMNON TSHKECTU U Maccol Tena.
Bec Tena.

24 HeBecomocTb. Cuna TskecT Ha Opyrnx
nnaHeTax. Pusmyeckne xapakTepucTukn nnaHeT

MNamepeHune cun. AnHamomeTp.

o5 JlabopaTopHas pabota Ne7 *['pagmpoBaHue
NPY>XWUHbI U U3IMEPEeHue curn agMHaMmomeTpom"
NHctpykTax no Tb

26 CnoxxeHune AByx CuM, HanpaBfeHHbIX No
OAHOW NpaAMon. PaBHogencTBytoLwwas cus

27 PelweHne 3agay no Teme
"PaBHopencTBytoLLaa cmun".

28 Cwuna TpeHus 1 eé Buapl.

29 TpeHue B npupoge n TexHuke. JlabopatopHas

pabota Ne8 «M3yuyeHune 3aBMCMMOCTH CUIbI




30

TPEHUS CKOMBXKEHWS OT CUIbl JaBeHns 1
Xapakrepa COMnpuKacatoLLMXCs MOBEPXHOCTEN»

PelueHne 3agay Ha onpefeneHue
paBHOOENCTBYIOLLIEN CUTbI

31

32

O6obLatoLmin ypok - NoOBTOPEHUE.
lMoaroToBKa K KOHTpOIbHOW paboTe. PewweHune
3agad no temam: «Bec Tenay, «[paduyeckoe
nsobpaxeHue cuny, «Cunbli»,
«PaBHogencTByoLWasn cuny

KoHTponbHasa paboTta no Temam:
«MexaHn4yeckoe apmxeHune», «Macca,
NNoTHOCTbY», «Bec Tenar, «Ipaduryeckoe
nzobpaxeHne cuny, «Cunbi»

33

Jasnexve. EquHuubl aasnenus. Cnocobbi
YMEHbLLEHUS U YBENUYEHUs AaBrneHns

34

35

36

[aBneHue rasa. 3aBNCMMOCTb [aBneHus rasa
oT 06bEMa, TeMnepaTypbl

Mepenaya gaBneHns TBEpAbIMK TENaMu,
XUAOKOCTSAMM 1 razamn. 3akoH Nackans

[laBneHune B XXUAOKOCTU U rase, BbiaBaHHOE
OENCTBUEM CUSbI TSXKECTH

37

38

PelweHne 3agay no teme «[JaBneHuve
TBepabIX Ten, JaBNeHNe B XXMOKOCTU U rase.
3akoH [MNackans»

Coobuwatoumecs cocyapl




39

M'mppaBnuyecknii npecc

40 MaHomeTpbl. MOpLLUHEBOM XMAKOCTHBINA HACOC

a1 ATmocdepa 3emnu 1 NpuYmrHbl €é
CyLLLeCTBOBaHMS

42 Bec Bo3ayxa. ATMocepHoe gaBneHve

43 MamepeHne atmocdepHoro aasnenusi. Onbit
Toppuyennu

44 3aBMCMMOCTb aTMOCKEPHOro AaBneHus oT
BbICOTbl HaJ YPOBHEM MOpPS

45 BapomeTp-aHepong. ATmocdepHoe
AaBreHne Ha pasnnyHbIX BbICOTax

46 PeweHune 3agay no teme " ATmocdepHoe
pasnexHune"

47 [elicTBre XMOKOCTM U rasa Ha NorpyxeHHoe
B HUX Teno. Apxumegosa cuna

JlTabopaTopHas pabota «Onpegenenve

48 BbITANK1BaKoLLEN CUMbl, OENCTBYIOLLIEN Ha Teno,

Norpy>xeHHoe B XXUAKOCTbY
JlabopaTopHasi paboTa no Teme

49 «MccnepoBaHve 3aBucuMoCTH Beca Tena B
BOZlE OT OOBEMA MOrpyKEHHOW B XUOKOCTb
yactu Tena»

50 MnasaHue Ten




JlTabopaTopHasi paboTa "KoHCTpynpoBaHue

51 apeoMeTpa UM KOHCTPYUpPOBaHue Noaku 1 1
onpegeneHune eé rpysonogbEmMHoCcTN"
PeweHne 3agayd no temam: «lnaBaHue
52 cynos. BosgyxonnasaHue», «[asneHve
TBEpPAObIX TEn, XKUOKOCTEN N ra3oB»
53 KoHTponbHas paboTta no Teme «[laBneHue
TBEPAObIX TEI, XKNUOKOCTEN N ra3oB»
54 MexaHuyeckas paboTta
55 MoLLHOCTb. EAMHMLLI MOLLIHOCTHM
56 Ypok-uccnegosaHuve "Pacyét MOLLHOCTH, 1
pasBMBaemMon npu nogbeéme no nectHuue"
57 lMpocTble mexaHnambl. Pblyar. PaBHoBecue
Cun Ha pblyare
MoMeHT cunbl. «3o0noToe» npasuno
58 0.5
MEXaHUKN» .
Pblyaru B TexHuke, 6bITy 1 nNpupoge.
59 Na6opatopHas paboTa «MccnenosaHve
YCNOBUIA paBHOBECUSA pblyara»
60 PeweHune 3agay no Teme «Ycnosus 05
paBHOBeCUS pblyara» '
61 KoadhpumumneHT nonesHoro gencrems

MexaHu3Ma. JlabopaTopHasi paboTa
«M3mepenune KI[ HaknoHHOM NIIOCKOCTM»




62

PeleHne 3apayd no teme "PaboTa, MOLLHOCTb,
Knﬂll

MexaHnyeckas aHeprusi. KuHetuueckas u
noTeHLManbHasa aHeprusi

63

64

3aKoH COoXpaHeHNs1 MEXaHUYECKOWN IHEePIruu.
YPOK-3KCNepUMEHT Nno Teme
"OkcneprMeHTansLHoe onpeaenexHme
N3MEHEHUSI KNHETUYECKOW 1 NOTEHLUManbHON
SHEeprumn Npu ckaTbiBaHUM Tena no HakMnoHHOM
nnockoctn" (1-n ns 14)

YPOK-3KCMEPUMEHT MO TEME
"JKkcnepuMeHTanbHoe onpeaeneHne
M3MEHEHNSA KNHETUYECKON 1 NOTEHLNANbHON
3HEeprum nNpu ckatblBaHWM Terna Nno HaKkMOHHON
nnockocTn"

65

66

67

KoHTponbHas paboTta no Teme «Pabota n
MOLLHOCTb. QHEPrnsa»

Pe3epBHbI ypok. PaboTa ¢ Tekctamu no
Teme "MexaHunyeckoe apumxeHue"

Pe3epBHbI ypok. PaboTa ¢ Tekctamu no
Teme "[laBneHue TBEPAbIX TEN, XXUAKOCTEN U
rasos"

68

Pe3epBHbI ypok. PaboTa ¢ Tekctamm no
Teme "Pabota. MowHocTb. QHeprus"”

OBIIEE KOJIMYECTBO YACOB I10

IMPOI'PAMME

68

12




8 KVIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
HMara ndposbie
Ne n/m Tema ypoka uubp
Beero Kontposbubie IIpakTuueckue H3YYeHHS  oGpa3oBaTelbHbIE
padoTnI padoThI pecypebl
OCHOBHbIE NMOMOXEHUS MOJEKYIISAPHO-
1 KUHETWUYECKO TEOPUN U KX OMbITHbIE 1
noaTeepxaeHusl. IHCTpYKTaX Mo TEXHUKe
6esonacHocTw.
2 Macca 1 pasmep aTOMOB 1 MONEKyrn 1
3 Mopenu TBEpAOro, XnAKoro 1 razaoobpasHoro 1
COCTOSIHUI BeLLecTBa
O6BbsICHEHVE CBOWCTB TBEPAOTO, XUAKOIO U1
4 razoobpasHOro CoOCTOsIHWIA BellecTBa Ha 1
OCHOBE MOJOXEHWNI MOMNEKYNSIPHO-
KUHETMYEeCKoW Teopumn
5 Kpuctannuyeckue n amopdHble Tena 1
6 CmauvBaHne 1 KanunnsipHoCcTb. 1
[NoBepXHOCTHOE HaTSXeHne
7 TennoBoe pacluMpeHue 1 cxatue 1
Temnepatypa. CBs3b TemnepaTtypbl CO
CKOPOCTbI0 TEMOBOrO ABUXKEHMS YacTul,.
8 Na6opatopHas pabota Ne1 "U3yyeHne 1
ycTporcTBa kanopumeTtpa" NHCTpyKTax no
TexHuke 6e30MacHoOCTH.




10

11

BHyTpeHHss aHeprusa. Cnocobbl n3aMeHeHus
BHYTPEHHEN aHepruun

Buabl Tennonepenayn

Ypok-koHepeHuus "MNpakTnyeckoe
NCMoONb30BaHNe TEMMOBbLIX CBOWCTB BELLECTB U
mMaTepuarnoB B Lensax aHeprocbepexeHms”

12

13

14

KonnyectBo TennoTbl. YaenbHas
TEnJI0eMKOCTb

YpaBHeHue Tennosoro 6anaHca.
TennoobmeH 1 TennoBoe paBHOBECUE

JlabopaTopHas pabota "ccnegosaHne
sIBNeHns TennoobmMeHa npy cMeLlmnBaHnum
XOSOAHOM 1 ropsaYen Boabl" MHCTpyKTax no
TexHuke 6e3onacHoCTu.

15

16

PacyeTt konunyectsa TennoTbl, He06X04NMOro
ONsl HarpeBaHWA Terna u BbIAENSeMOoro UM npwm
oxnaxpaeHun. KoHtponbsHas pabota Ne 1.
«TennoBble ABMEHUSI».

JlabopaTopHas pabota "OnpegeneHne
yaenbHOW TennoemkocTu sBewectsa”

17

3HepFI/IFI Tonnuea. YaernbHasa Tensorta
cropaHusa

18

MnaeneHue n oTBepaeBaHune
Kpuctannn4eckunx ter. YpenbHas Tennota
nnaBsrieHnsa




19

20

JlabopaTopHas pabota "OnpegeneHne
yaenbHOW TennoTbl NraBneHns neaa"

MapoobpasoBaHune n KOHOEHCaAUUS.
VWcnapenue

21

22

23

KuneHwue. YoenbHas tennoTa
napoobpa3oBaHnsi U KOHAEHCALNN.
3aBMCMMOCTb TeMnepaTypbl KUMEHNUsI OT
aTMocdEepHOro AaBreHus

BnaxHocTb Bo3ayxa. JlabopatopHasi paboTa
"OnpegeneHne OTHOCUTENBHOW BNAXHOCTH
Bo3gyxa"

PelueHue 3agay Ha onpeaeneHne BRaxHOCTH
BO3ayxa

24

25

26

MpWHUMNbI paboTbl TENSOBLIX ABUraTenel.
MapoBas TypbuHa. [IBuraTtens BHyTPEHHEro
cropaHus

KM Tennosoro asuratens. Tennosbie
OBUraTenu 1 3alimrta okpyxarLlen cpepbl

3aKoH CoXpaHeHus 1 NpeBpaLLeHnst S3HePrumn
B TEMNNOBbIX NpoLeccax

27

28

MoaroToBKa kK KOHTPOISbHOM paboTe no Teme
"Tennosble aBneHnd. lameHeHne arperaTtHbixX
COCTOsiHUI BellecTBa"

KoHTponbHas paboTta no Teme "Tennosble
saBreHns. IameHeHne arperaTHbIX COCTOSHUI
BellecTBa"




3ﬂeKTpM3aLI,VI9| Ten. [1ga poaa 3NEeKTPpUYeCKnx

29
3apsnoBs
30 Ypok-uccnegosaHue "9Onekrpusauus ten
WHAOYKUWERN N NPU COMPUKOCHOBEHUN"
31 B3anmopencrteue 3apskeHHbIX Ten. 3akoH
KynoHa
OnekTpnyeckoe none. HanpsxeHHOCTb
32 anekTpuyeckoro nons. MNMpuHUMN cynepnosnumm
3NEKTPUYECKMX NONew
33 Hocutenn anekTpnyeckux 3apsaoBs.
OnemeHTapHbIn 3apag. CTpoeHue atoma
34 [MpOBOOHMKM 1 ONINEKTPUKUN. 3aKOH
COXpaHeHUs1 3ANeKTPUYECKoro 3apaga
35 PelueHve 3agad Ha NpMMEHEHVE CBOWCTB
3NEKTPUYECKMX 3apsIA0B
OneKTpUYEeCcKnin TOK, YCNoBuUs ero
36 CyLLLECTBOBAHUSA. VICTOUHMKM 311IEKTPUHECKOTO
TOKa
37 [lencTBUS 3NEKTPUYECKOro ToKa
Ypok-uccnegosaxue "[lenctave
38 3MNEKTPUYECKOTO MO Ha NPOBOAHUKN U
OnanekTpukn"
39 OneKTpUYeCcKMin TOK B MeTannax, XXnuakocTsax

M rasax




40

41

42

aﬂeKTpVI‘-IECKaFI Lenb 1 eé cocTaBHble YacTu

Cwuna Toka. JlabopaTtopHasa paboTa
"MiamepeHune 1 perynmposaHue cunbl Toka"

OnekTpunyeckoe HanpshkeHne. BonbTmeTp.
JlabopaTopHasi pabota "3mepeHune u
perynupoBaHue HanpsxeHus"

0.5

0.5

43

44

COﬂpOTl/IB.I'IeHVIe npoBOAHUKA. YaenbHoe
conpoTuBrieHne Bellecrtea

JlabopaTopHas paboTta "3aBncCUMOCTb
AIEKTPUYECKOro conpoTmeiieHna npoBoaHMKa
OT ero AnuvHbl, nnowaan nonepeyHoro ceveHna
n matepunana"

45

3aBUCUMOCTb CUITbl TOKa OT HanpsiKeHUs.
3akoH OMa ang yyacTtka uenmu

46

47

JlabopaTopHas pabota "ccnegosaHne
3aBMCMMOCTM CUIbl TOKa, MOYLLErO Yepes
pes3ncTop, OT CONPOTUBIIEHNSI pe3ncTopa 1
Hanps»XeHus Ha pesuctope”

MNocnepoBaTenbHOE K napannenbHoe
coegnHeHunA NpoBOOAHNKOB

48

JTabopaTopHas pabota "lMpoBepka npaBuna
CNOXEHNSsT HAaNPSXKEHWIN NPy
nocrnegoBaTenbHOM COeQUHEHUN OBYX
peaunctopos"




49

50

JlabopaTopHas pabota "lMpoBepka npaBuna
ONs cunbl TOKa Npy napannensHom
coeavHeHun pesncrtopos”

PelueHve 3aaay Ha npuMeHeHue 3akoHa Oma
ANs pasnnyHoro coeanHeHNs NPoBOOHNKOB

o1

PaboTa 1 MOLLHOCTb 3MEKTPUYECKOro TOoKa.
3akoH [xoyns-JleHua

52

53

JlabopaTopHas pabota "OnpegeneHne
paboTbl U MOLLHOCTM 3NEKTPUYECKOro Toka"

OnekTpuyeckue uenu n notpebutenu
3NeKTpnYecKomn aHeprumn B 6biTy. KopoTkoe
3aMblKkaHVe

54

55

lMoaroToBKa K KOHTPOISIbHOW paboTe no Teme
"OnekTpuyeckme 3apsaabl. 3apsikeHHble Tena u
MX B3anmopaencTeus. [1oCTOAHHbIN
ANEeKTPUYECKUin Tok"

KoHTponbHas paboTta no teme
"OnekTpuyeckue 3apsaabl. 3apsKeHHble Tena un
MX B3anmoaencTeud. [NoCTOSAHHbIN
aneKkTpuyeckui Tok"

56

[MOCTOSIHHbIE MarHUTLI, UX B3aMoAeNCcTBNE

57

58

Ypok-uccnegosaHue "MzydeHme nonem
NOCTOSAHHbIX MarH1MToB"

MarHutHoe none. MarHuTtHoe none 3emnu n
€ro 3HayeHue ans X1U3Hu Ha 3emMne




59

60

61

OnbIT OpcTega. MarHnTHOE none
anekTpmnyeckoro Toka MarHUTHoe nose KaTyLuKu
C TOKOM

[MpMMeHeHne aneKkTPOMarH1MTOB B TEXHUKE.
JlTabopaTopHas pabota "N3yyeHune gencreus
MarHUTHOrO NONs Ha NPOBOAHUK C TOKOM".
OnekTpoaBuratesnb NOCTOSAHHOIO TOKa.
Vicnonb3oBaHne anekTpoaBuraTenei B
TEXHUYECKNX YCTPOMCTBAX M Ha TpaHcnopTe.
JlabopaTopHasi paboTa "KoHCcTpynpoBaHue u
n3y4eHue paboTbl anekTpoasuratens”.

OnbiTbl Papages. 3akoH aNeKTPOMarHUTHOM
nHaykumu. MNpasuno JleHua

0.5

62

3aKOH 9MNeKTPOMArHUTHOM MHOYKLMW.
Mpasuno JleHua. OnbiTbl ®apages.

63

64

65

OnekTporeHepaTop. Cnocobbl NonyyeHus
3MEKTPUYECKOIA SHEPrMKN. DNEKTPOCTaHLUUN Ha
BO306HOBNSIEMbIX UCTOUYHUKAX SHEPTUM

lMoaroToBka K KOHTPONbHOW paboTe no Teme
"OneKkTpuyeckne n MarHUTHbIe BReHns"

KoHTponbHas paboTta no teme
"dnekTpuyeckne n MarHuTHole BneHns"

66

67

PesepBHbIi ypok. PaboTa ¢ Tekctamu no
Teme "TennoBsble siBneHns"

PesepBHbIi ypok. PaboTa ¢ Tekctamu no
Teme "T1oCTOSAHHbIN 3reKTPU4EeCcKMin TokK"




68

Pe3epBHbI ypok. PaboTa ¢ TekcTamu no
Teme "MarHuTHble aBneHms"

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68

145




9 KJIACC

Tema ypoka

Kosun4yecTBo yacos
Jara

MexaHunyeckoe
JBWKEHMe.
MaTepuanbHas Touka.
MHCTpYKTaX Nno TeXHUke
©e3onacHoCcTu.

Cuctema otc4eTa.
OTHOCKTENBHOCTD
MeXaHN4eCcKoro
OBWKEHUS.
PaBHOmMepHOE
NPAMOSIMHENHOE
OBWKEHVEe

Bcer Kourpoasn IIpakruuec

(1)

H3y4eH

usi
ble padoThl  KHe padoThbl

DJIEKTPOHHbBIE
uugposbie
o0pa3oBareJib
HbIe pecypchl

HepaBHomepHoe
NPAMOSIMHENHOE
asmxeHue. CpeagHsia u
MrHOBEHHAas1 CKOPOCTb

MpsamonunHenHoe
paBHOYCKOpPEHHOEe
OBWXeHue. YckopeHne

CkopocTb
NPSAMOSTMHEHOTO
paBHOYCKOPEHHOTO
asuxeHus. 'padumk
CKOpPOCTMW.
JlabopaTopHasi paboTa
3 1 "WiccnepoBaHue
paBHOYCKOPEHHOTO
OBWKeHus 6e3
HavanbHown ckopocTn"
WHcTpykTax no 16

JlabopaTopHas
paboTta Ne 2
"OnpepeneHuve
yCKOpeHUs Tena npu
paBHOYCKOPEHHOM
OBWKEHUMU Mo
HaKIMOHHOW NNockocTn".
WIHCTpYKTaX No TEXHWUKE
©e3onacHocTH.




PaBHomepHOe
OBVXeHWe no
okpyxHocTu Nepuoa n
yacTtoTa obpalleHus.
IlnHeiHasa n yrnosas
CKOpPOCTH

LleHTpocTpeMuTenbH
0€e ycKopeHue

MepBbI 3aKOH
HbtoToHa. BekTop cunbl.
BTopoli 3akoH HbtoToHa.
PaBHogewcTByowwas
cvna

10

TpeTun 3akoH
HbloToHAa.
Cynepnosuums cun.

11

12

CBobogHoe nageHvne
Ten.3akoH BcemupHoro
TArOTEHUS.

YckopeHue
cBOOOAHOro NageHus
Ha 3emrne.

13

14

PewleHne 3agay no
Teme "Cuna TaKecTu n
3aKOH BCEMUPHOIO
TAroteHus".

Cwvna ynpyrocTu.
3akoH lNyka.
KoHTponbHas pabota
Ne1: MNMpsamonuHenHoe
paBHOMEpPHOE U
paBHOYCKOpEHHOe
OBWXeHne

15

16

Bec tena.
OBUXYLLErocs ¢
YCKOpPEHMEM

JlabopatopHas
paboTta Ne
3«OnpepenexHne
YKECTKOCTU NPYXXUHbI».
MHCTpyKTaX No TeXHWke
©e3onacHocTH.




17

18

Cwvna TpeHus.
PeweHne 3agay Cuna
TpeHus, cuna ynpyrocTu

JlabopaTopHas
pabota "Onpegenexue
KoadhdpuLmMeHTa TpeHNS
CKonbXeHns"

19

PeweHve 3agay no
Teme "3aKoHbl
HbtoToHa. Cuna
ynpyroctn. Cuna
TpeHusa"ckyccTBeHHbIE
CNyTHWKN 3emnu.
MepBasa kocmuyeckas
CKopoCTb. HeBecomocTb
N neperpysku

20

PaBHoBecue
MaTepuanbHOW TOYKMU.
Ab6contoTHO TBEpAOE
Teno. PaBHoBecue
TBEPJOro Tena ¢
3aKpENMNEHHOW OCbtO
BpaLleHuns

21

22

MomeHT cunbl. LleHTp
TshkecTu. MNoarotoBka K
KOHTpOIbHOW paboTe no
Teme "MexaHunyeckoe
OBWXKEHMe.
Baanmopgencteue ten"

MNogroToBka K
KOHTpOnbHOM paboTe no
Teme "MexaHudeckoe
OBWXKEHMe.
B3aumopencteue ten"

23

24

KoHTponbHasa paboTa
no teme
"MexaHun4yeckoe
OBWXKEHMe.
Baanmopgencteue ten"

Mmnynsc Tena.
Umnynbc cunbl. 3akoH
COXpaHeHUs MMnynbca.
Ynpyroe u Heynpyroe
B3aumMopencTeme




25

PelueHne 3apgay no
Teme "3akoH
coxpaHeHus nmnynsca"
Ypok-KoHtepeHuus
"PeakTUBHOE OBWXEHNE
B Mpupoae n TexHuke"

26

MexaHunyeckas
paboTa 1 MOLLHOCTb

27

28

29

30

31

PaboTa cunbl
TSXKECTU, CUMbI
yNpyrocTu 1 cunbl
TpeHus

JlabopaTopHas
pabota «OnpegeneHune
paboTbl CUMbl TPEHUS
npy paBHOMEPHOM
OBWXeHUW Tena no
rOpU3oHTanbHoOM
MOBEPXHOCTUY.
WHCTpyKTaX No TexHnke
6esonacHocCTw.

KnHeTuyeckas
aHeprus. Teopema o
KnHeTnyeckon CBs3sb
3Heprum n paboTbl.
MNoTeHunanbHas
3HEPIrUsIsHepPrumn

3aKoH coxpaHeHus
OQHeprmm B MexaHuke

JlabopaTopHas
paboTa «N3yyeHune
3aKOHa CoXpaHeHUs!
SHEPrun»

32

KonebaTtensHoe
OBWXKEHWe 1 ero
Xapaktepuctuku3aTtyxa
towme konebaHus.
BbIHYyXOeHHbIe
konebaHus. Pe3oHaHc

33

MaTtemaTnyeckmnn n
NPYXMHHbBIA MAATHUKM

34

MpeBpalLeHne
3HEpPrUn Npwm
MeXaHU4YeCKMX




konebaHuaxo
JlabopaTtopHas paboTa
«Onpepgenenune
YyacToTbl 1 Nepuoaa
konebaHu NPYXMHHOTO
MasTHUKa» . IHCTpyKTax
Nno TeXHuKe
©e3onacHocTu.

35

JlabopaTopHas
paboTta «[lpoBepka
He3aBUCUMOCTU
nepuoga konebaHunn
rpysa, NoABEeLUEHHOro K
HWUTK, OT Macchkl rpy3a»

36

37

MexaHunyeckne
BonHbI. CBoWCTBA
MeXaHNYeCKNX BOMH.
MpogonbHbIe U
nonepeyHble BOSHbI

3ByK.
PacnpocTpaHeHue un
OoTpaXkeHune 3Byka

38

'pomKOCTb 3ByKa U
BblCOTa TOHa.
AKyCTUYECKMIA pe30HaHC

39

40

41

YpOoK-KOHhepeHLms
"YnbeTpassyk u
NHppasBykK B npupoae n
TexHuke"

MNogroToBka K
KOHTpOnbHOM paboTte no
Teme "3aKoHbl
COXpaHeHus1.
MexaHunyeckune
konebaHus u BomnHbI"

KoHTponbHasa paboTa
no Teme "3aKoHbl
COXpaHeHus1.
MexaHuyeckme
konebaHusa n BonHbI"

42

OrneKkTpoMarHMTHoe
none.
OneKTpoMarHuTHble
BonHbl. CBONCTBA




43

44

ONEKTPOMAarHUTHbIX
BOJH

Ypok-KoHbepeHuus
"lLkana
3MEKTPOMArHUTHbIX
BOIH. VMicnonb3oBaHue
3NEKTPOMAarHMTHbIX
BOJIH A9 COTOBOW
cBAa3n”

PelueHune 3agay Ha
onpegerneHne 4actoThbl
N OTNWHbI
3MEKTPOMarHUTHOM
BOJHbI

45

46

OneKkTpoMarHuTHas
npupoaa ceeTa.
CkopocTb cBeTa.
BonHoBble cBoNCTBaA
cBeTa

McTo4yHmKkn ceeTa.
MpamonuHenHoe
pacnpocTpaHeHue
cBeTa. 3aTMeHus
ConHua n JlyHbl

47

48

3aKkoH oTpaxeHus
ceeTa. 3epkana.
PelweHune 3agay Ha
NpUMeHeHne 3aKoHa
OTpaXkeHusa ceeTa

lMpenomneHue ceeTa.
3akoH npenomnenuns
cBeTa

49

MonHoe BHyTpeHHee
OoTpa)keHue cBeTa.
VMcnonb3oBaHue
MOSTHOTO BHYTPEHHEro
OTpaXeHus B
ONTUYECKMX
CBETOBOAAX.
JlabopaTopHasi paboTa
"WccnepnosaHune
3aBMCMMOCTM yrna
npenomneHuns
CBETOBOIO Jlyya OT yrna




50

nageHusl Ha rpaHuue
"BO3ayx-cTekno™

JInH3bl. OnTndeckas
cuna nuH3bI

o1

MocTpoeHune
n306paxeHnn B NIMH3ax

52

53

JlabopaTopHas
paboTta "Onpenenexue
hOKYCHOro paccTosHMA
N ONTUYECKOW CUNbI
cobupatoien nnH3bI"

Ypok-koHpepeHuuns
"OnTnyeckmne nNMH30BbIE
npnéopbl"

54

55

56

57

'ma3 kak onTuyeckas
cuctema. 3peHne

Ypok-koHpepeHuuns
"OedekTbl 3peHns. Kak
COXpaHWTb 3peHne"

PasnoxeHwne 6enoro
cseTa B crnekTp. OnbIThbl
HbtoToHa. CnoxeHne
cnekTpanbHbIX LBETOB.
Ovcnepcusa cBeTa

JlabopaTopHas
pabota "OnbITbl MO
pasnoxeHuto 6enoro
cBeTa B CNEKTp U
BOCMPUATUIO LiBETA
npegMeToB Npu KX
HabnogeHun Yyepes
uBeToBble hunbTpbI”

58

Ypok-npakTukym
"BonHoBble cBonCcTBa
cBeTa: gucnepcus,
MHTEepdepeHuns u
andpakuyma”

59

OnbiTel Pesepdopaa
N NnaHeTapHas Moaernb
aToma. Noctynarhbl
Bbopa. Moaenb atoma
Bopa




60

61

62

WcnyckaHne n
nornoLleHue ceeta
aTomMOM. KBaHThI.
JInHenyatble cnekTpbl

YpOK-npakTukym
"HabntogeHne cnekTpos
ncnyckaHus".
PapgnoaktnBHocTb 1 eé
Buabl. CTpoeHne
aTOMHOrO siapa.
HyknoHHas moaenb

PapunoaktuBHble
npeBpaLLeHns.
MN3oTonbl

63

64

65

Mepnog
nonypacnaga. AgepHbie
peakummn. 3aKoHbl
COXpaHeHusl
3apsaoBoro 1
MacCcOBOro 4Yncen

OHeprusi cB43m
aToMHbIX faep. CeA3b
MacChbl 1 SHEPTUN.
Peakumnu cuHTesa n
aenexHvs saep.
VcTOUHMKM aHeprum
CornHua n 3B€3[

Ypok-KoHpepeHumns
"ApepHas aHepreTuka.
Dencteus
paanoaKTMBHbIX
N3ny4YeHui Ha XuBble
opraHmambl"

66

MoaroToBka K
KOHTpOIbHOM paboTe no
Teme
"OnekTpoMarHuTHoe
none.
OneKTpoMarHuTHble
BONHbI. KBaHTOBbLIE
ABneHus"

67

KoHTponbHas paboTta
no Teme
"OnekTpoMarHuTHoe
none.
OneKTpoOMarHuTHble




68

BONHbI. KBaHTOBbLIE
apneHus"

O6ob6uatoulee

nosTopeHnelToroeas 1

KOHTpOrnbHasi paboTta

OBIIEE
KOJIUYECTBO
YACOB IO
IMPOTPAMME

68 4 13

MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOU

OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUA

Kox
NpoBepPsieMOro
pe3yabTara

7 KJIACC

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0Jb30BATb U3YYCHHBIC ITOHATHSA

1.2

1.3

PAa3au4vaThb SAIBJCHUSA 110 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE€ OIIBITOB, ICMOHCTPUPYKOIIHUX JAHHOC (1)u3nqec1<0e AAIBJICHHEC

pacno3HaBaTh NPOSABJICHHUE U3YYCHHBIX (PU3HMYECKHUX SABJICHUH B
OKPY:KaIlleM MUpPe, B TOM 4ucie (pusnyeckue siBJIeHUs B IpUpoae,
MPH 3TOM NePeBOANTH MPAKTUYECKYI0 32124y B Y4eOHYI0, BbIICJIATH

CylleCTBEHHbIE CBOMCTBA (MPpU3HAKHU) (U3HMUECKHUX ABJICHU I

14

ONMUCHIBATH U3yYeHHbIE CBOICTBA Tesl U pu3nYecKHe sIBJIEHU,
HCNOJb3Ysl pu3uYecKre BeJIUUYHHBbI, IPU OMUCAHUM MPABUJILHO
TPAKTOBATh (PU3HUYECKHUIT CMBICJ HCIOJIb3YeMbIX BEJIMYMH, HX
0003HAYeHNS U eAMHHUIbI (PU3NYECKHUX BeJINYMH, HAXOAUTH
(¢opmy.ibl, CBA3BIBAIOIINE TAHHYIO (PM3MYECKYI0 BEJIMUYMHY €
APYTHMH BeJIMYUHAMM, CTPOUTH rPa@UKU U3YyYEeHHBIX 3aBUCHMOCTEH
(usnyeckux BeJMYNH

1.5

XapaKkTepu3oBaThb cBOlicTBA TeJ, (]m:mqecmle SIBJICHUSA U ITPOUECCHI,
HUCII0JIB3YyA U3YUYCHHBIC 3AKOHbI, IIPH 3TOM JaBaThb CJIOBECHYIO




(opMyJIMPOBKY 3aKOHA U 3aNMCHIBATH €r0 MaTeMaTHYeCKoe
BbIpa;KeHHue

00BbICHATH (pu3HUYeCKHe SIBJIEHNS, IPOLECCHl U CBOHCTBA TeJl, B TOM
YHc/ie H B KOHTEKCTe CUTYalli NPAKTHKO-OPHEHTHPOBAHHOIO
16 XapakKTepa: BbIABJIATH IPUYUHHO-CJIEACTBEHHbIE CBA3H, CTPOUTH
' o0bsicHeHHe U3 1 — 2 JIOTHYeCKHX LIATOB ¢ onopoii Ha 1 — 2
U3YYEHHBIX CBOCTBA (U3MUYECKHUX ABJICHUH, PU3NYECKUX 3aKOHA
HJIM 3aKOHOMEPHOCTH

pemiaTh pacuyéTHble 3a1a4u B 1 — 2 qeilcTBHUSA, HCIOJIb3YS 3aAKOHbI U
(¢opmy.ibl, cBsA3bIBaOIINE (PU3HYECKHE BeJIHYUHBI: HA OCHOBE
aHaJIN3a YCJIOBHUS 32/1a4M 3aNMCHIBATH KPaTKoe yCJI0BHe,
MOJICTABJATH (pU3NYecKHE BeJMYUHBI B (OpMYJIbl M NPOBOAUTH
pacuyéThbl, HAXOAUTH CIIPABOYHbIE JaHHbIE, HEO0XO0AMMbIE 1JIf
peleHus 32124, OLEHUBATH PeAJTMCTHYHOCTD MOJY4YEeHHOMH
(pu3nyeckoi BeJUYNHBI

1.7

pacno3HaBaTh MP00GJieMbl, KOTOPbIe MOKHO PelINTh MPH MOMOIIU
(puznyecknx MeTO10B, B ONMUCAHUHU UCCJIETOBAHNS BbIAEISATH
npoBepsieMoe NMpeanoaoxKenne (rumoresy), pa3jin4aTb 1
HHTEPNPeTHPOBATH MOJY4YeHHBbIH pPe3yabTaT, HAX0AUTh OIINOKH B
X0/1€ ONbITA, 1eJIATh BHIBO/bI 110 €ro pe3yibTaTam

1.8

NPOBOAUTH ONBITHI 10 HA0II0AeHUIO PU3NYECKUX SIBJIEHUH UM
19 (pu3HUecKnX cBOMCTB Tel: (hOPMYIUPOBATH NPOBEpPsieMble
' NpeanoJioKeHUus1, COOUPATh YCTAHOBKY M3 MPeIJI0KEHHOT 0
000py10BaHMA, 3ANIUCHIBATH X0/ ONBITA U (POPMYTHPOBATH BBIBO/IbI

BBINMOJHATDL NPAMBIC U3MEPECHHUS ¢ UCITOJB30BAHUEM AHAJIOTOBbBIX

1.10 M (PPOBLIX NPUOOPOB, 3aANUCHIBATH MOKA3aHUs NPUOOPOB € Y4¢TOM
3a/laHHOI a0COJIIOTHOI MOrPEIHOCTH U3MEPEeHU I
NMPOBOAUTDH HCCIeT0BAHME 3aBUCUMOCTH OIHOM (pu3nuecKoi
BeJIMYUHBI OT APYToii ¢ MCMOJIb30BAHHEM NPSMBIX H3MepeHui,
y4acTBOBATH B NJIAHUPOBAHUM Y4eOHOT0 HCCJIe0BAHUS, COOUPATH
1.11

YCTAHOBKY M BBIIOJHSATH H3MEPEeHHsl, C1eysl MPeAJT0KeHHOMY
IUIAHY, (PUKCHPOBATH Pe3yJIbTATHI OJY4YCHHOH 3aBHCHUMOCTH
(pu3HYecKUX BeJIMYHMH B BU/e NMPeJI0KEeHHbIX Ta0IuI M rpadpuKoB,
JeJ1aTh BBIBO/BI 110 Pe3yJibTaTaM MCCJIe10BAHUS

NMPOBOJANTH KOCBEHHbIE U3MepeHusl QU3NMYeCKUX BeJUYUH, CJIeays
112 NpeAJI0KeHHON MHCTPYKIUM: TIPU BHINOJHEHUN U3MepeHn
' €co0MpaTh IKCNEPUMEHTAJIBHYI) YCTAHOBKY M BHIYMCJISTH 3HAYEHHE
HCKOMOM BeJIHYHHDI




113 co0,1I01aTh NPaBUWJIa TEXHUKH 0€30I1aCHOCTH NP padore ¢
' J1260paTOPHLIM 000PYI0BAHHEM

YKa3bIBATh NPUHIUTIBI 1eifiCTBHSI NPUOOPOB M TEXHHYECKHX
YCTPOICTB, XapaKTEePHU30BaTh MPUHIMIBI 1eiiCTBUS U3YYeHHBIX
1.14 NPUOOPOB M TEXHHYECKHUX YCTPOMCTB ¢ MOMOIIbIO HX OMUCAHMS,
HCIO0JIL3Ysl 3HAHUS O CBOCTBaX (PM3HYECKUX ABJIECHUI U
Heo0X0uMble (PU3HYECKHE 3AKOHBI H 3aKOHOMEPHOCTH

NPUBOAUTH NPUMePbI (HAXOAUTH HH(OPMAIHIO 0 IPUMePax)
NMPAaKTHYECKOr0 UCMOJIb30BaHus GU3NMYECKUX 3HAHUH B
NMOBCeIHEBHOM JKU3HU /1M1 o0ecnieyeHusi 0€30M1aCHOCTH NPHU
o0paleHuu ¢ NpUOOPAMM U TEXHHUYECKUMHM YCTPOiiCTBAMHU,
COXpaHeHMS 3/10POBbSl H COOJII0IeHHS] HOPM IKOJIOTHYeCKOro
NOBe/eHNs B OKpY Kalollei cpee

1.15

OCYIIECTBJISATH 0TOOP UCTOYHUKOB MH(popManuu B ceTu UHTepHeT B
COOTBETCTBHHU € 32/IaHHBIM NMOUCKOBBIM 3aIIPOCOM, HA OCHOBE
1.16 HMEIOIIMXCSH 3HAHUM U MYTéM CpaBHeHH S PA3JINYHbIX HCTOYHUKOB
BbLIEJISATh HH(POPMALIMIO, KOTOPAs SIBJIsSIeTCS MPOTHBOPEYNBO HJIH
MOKeT ObITh HEI0CTOBEPHOI

HCIO0JIb30BATH NP BHINOJHEHUHU YUeOHBIX 32/IaHUI
HAYYHOIONYJISIPHYIO JIUTEPATYPY (PU3HYECKOT0 COACPKAHMS,
1.17 CIIPaBOYHBbIEC MaTepHAaJIbL, pecypchl ceTu UHTEpHeT, BiIageTh
NPUEMAMM KOHCIIEKTHPOBAHUS TEKCTAa, MPeoOPa3oBaHuUsA
uH(GOpPMALUM U3 OTHOM 3HAKOBOM CUCTEMbI B IPYI'YIO

€031aBaTh COOCTBEHHBbIC KPAaTKHE NIMCbMEHHbIC H YCTHbIE COO0LCHH S
HA OCHOBeE 2 — 3 HCTOYHUKOB HH(popMannu Gpu3n4ecKoro
CO/IepP KaHUsA, B TOM YHCJIe MyOJMYHO 1eJ1aTh KPaTKHe COO0IIeHus 0
pe3yJibTaTax NPOeKTOB WIH y4eOHBIX HCCIeI0BAHUI, IIPH ITOM
rPaMOTHO HCIOJIB30BATH U3yYeHHbIH NOHATHITHBIN anmapaTr Kypca
(pu3MKH, CONPOBOKAATH BHICTYIUICHHE NMPe3eHTalHeil

1.18

NPHU BHINOJHEHUHU Y4eOHBIX IPOEKTOB U MCCJIeI0BAHUI
pacnpeneasiTh 003aHHOCTH B IPyIIe B COOTBETCTBUM C
NOCTABJEHHBLIMH 3a/1a49aMH, CJIeUTh 32 BLINOJHEHHEM IJIaHA
JelfiCTBHIi, aIeKBATHO OIIEHUBATHh COOCTBEHHDII BKJIAA B
AeSITeJIbHOCTD I'PYIIbl, BHICTPAUBATh KOMMYHHMKATHBHOE
B3aMMO/IeliCTBHE, YYUTHIBAs MHCHUE OKPY/KAKOIIUX

1.19

8 KJIACC




Kon
IIpoBepsiemble npeaMeTHBIE Ppe3yJabTAaThl 0CBOCHUS OCHOBHOM
MPOBEPAEMOro

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTrara

1.1 HCIHO0Jb30BATH MOHATHSA

PAa3an4YaThb ABJICHUA 110 OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha

1.2
OCHOBeE ONBbITOB, 1eMOHCTPUPYIOIINX JaHHOe (PU3HYECKOe sIBJIEHUE

pacno3HaBaTh NPOsIBJIEHHE H3YYCHHBIX (pM3MYecKHuX sIBJICHUH B
13 OKpY:KalwlleM MUpe, B TOM 4Hcje (pu3nvecKue siBJIeHUus: B Iipupoze,
' IIPH 3TOM NEePEeBOANTH NPAKTHYECKYIO 321a4y B Y4eOHYI0, BbI/1eJIATH

CylIeCTBeHHbIE CBOMCTBA (MPU3HAKM) (PU3MYECKUX SBJICHUI

ONHCHIBATH H3Y4YeHHbIE CBOICTBA TeJsl M pu3nvecKue siBJICHHS,
HCNOJb3Ys (pr3HYecKre BeJMYNHbI, IPU ONMCAHUN PABHIIBHO
TPAKTOBaTh (GU3NYECKUH CMBICJ HCIOJIb3yeMbIX BeJTUYHH,
14 0003HAYeHHUS U eINHULBI (PU3HYECKUX BeJIUYMH, HAXOAUTH popmyibl,
CBAI3bIBAIOIME JAHHYI0 PU3NYECKYI0 BeJIMYMHY C APYTUMH
BeJIMYNHAMM, CTPOUTH I'PAPUKH M3YyUYEeHHBIX 3aBUCHMOCTEH
(pu3nyecKkuX BeJIHUYUH

XapaKTepU30BaTh CBOICTBA TeJl, (pu3nyecKUe siBJIEHUS U MPOIECChI,
HCNOJb3YSl H3YYEeHHbIE 3AKOHBI, IPH 3TOM 1aBaTh CJI0BECHYIO
(opMyIMPOBKY 3aKOHA M 3aNIMCHIBATH €r0 MATEMATHYeCKOe
BbIpaKeHHe

1.5

00BSICHATH (pr3MUecKkHe Mpouecchbl M CBOMCTBA Tesl, B TOM YUCJIe H B
KOHTEKCTe CUTYalMii NPAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa:

1.6 BBISIBJIAATH IPMYUHHO-CJIeICTBEHHbIE CBSA3U, CTPOUTH 00bSICHEHUE U3
1 -2 Jornyeckux mWAaroB ¢ NOMOIbI0 1 — 2 H3y4YeHHBIX CBOICTBA
(puznyeckux siBIeHN, GU3NYECKUX 3AKOHA I 3AKOHOMEPHOCTH

pemiaTh pacyéTHbIE 3212494 B 2 — 3 1eliCTBUSA, HCIIOJIb3Yys 3AKOHBI U
(opmyJibl, cBA3bIBalOIIMe GU3NYECKHE BeTHYNHBI: HA OCHOBE
aHaJIN3a yCJOBHS 3aa4U 3aNMChIBATH KPaTKoOe YCJI10BHe, BHISIBJISATH
1.7 HEJ0CTATOK JAHHBIX /ISl pellieHusl 32/1a4M, BbIOMPATh 3aKOHBI U
(opmyJibl, He0OX0AUMBIE IS €€ peleHUs], IPOBOAUTH PACYETHI U
CPAaBHUBATDH NOJy4eHHOE 3HAUYeHue (Pu3nuecKoii BeJUYUHBI €
HU3BECTHBIMH IaHHBIMH

1.8 pacnmo3HaBaThb l'[pOﬁ.]'[eMbl, KOTOPbI¢ MOKHO PCHIMTD IIPH MOMOIIHA
(l)I/I3I/I‘leCKI/IX METO10B, UCITOJb3YyH OIMUCAHUEC HUCCTICTOBAHUA,




1.9

BBIACJIATH MPOBEPAECMOEC MPEANMOJ0KCHHEC, OCHUBATH MPAaBUJIBbHOCTD
nmopsjaKka npoBeacHus HCCJieA0BaHus, 1€J1aTh BbIBO/IbI

NMPOBOUTH ONbBITHI 10 HAOJIIOAEHUIO (PU3UYECKUX SAIBJICHUI HJIH
¢usnyeckux cBoiicTB TeJ1: GOPMYJIMPOBATH NMPOBEpsieMble
NPeanosoKeHusl, COOUPATh YCTAHOBKY U3 MPeAI0KEHHOT0

000py/10BaHNsl, ONMUCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBO/BI

1.10

1.11

1.12

BBINOJIHATH NPSIMble U3MEPEHHS ¢ UCIOJIb30BAHNEM AHAJIOTOBbIX
NpUOOPOB M TaTYMKOB (PU3NYECKHUX BeJINYNH, CPABHUBATH
pe3yJbTaThbl U3MePEeHU ¢ Y4ETOM 32JaHHOM a0COIOTHOM
MOrpelHOCTH

NMPOBOUTH HCCJIEJOBAHNE 3AaBUCUMOCTH OHOI pusnyeckoi
BeJIMYMHBI OT JAPYroii ¢ HCNoJIb30BaHUEM NPSIMbIX U3MEpPeHMIi:
IUVIAHUPOBATH MCCJIe0BAHUE, COOMPATH YCTAHOBKY M BBINOJHATH
HU3MepeHusl, cJIeAys NpelJIoKeHHOMY IJIaHy, (PUKCUPOBATH
pe3yJabTaThl NOJYYE€HHOI 3aBUCHUMOCTH B BU/e Ta0 U1l U rpaduKoB,
1eJIaTh BBIBO/BI M0 Pe3yJbTaTaM HCCJIe10BAHUSA

NPOBOANTH KOCBEHHbIE H3MepeHns (PU3NYeCKUX BeJIMYUH:
NJIAHUPOBATH U3MePeHHUsl, COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, cJIeysl NpelJ0KeHHOi MHCTPYKIMH, U BBIYUCIATH
3HaYeHHe BeJMYHHBI

1.13

1.14

€00J1101aTh NPABUJIA TeXHUKH 0€30MaCHOCTH NPH padoTe ¢
JIa00paTOPHBIM 000py/1I0BaHHEM

XapaKTepPHU30BaTh NPHUHIMIIBI eI CTBUA M3YYCHHBIX IPHUOOPOB U
TEeXHUYECKHUX YCTPOMCTB C ONOPOH HA MX ONMCAHUSA, UCIIOJIb3YH
3HAHUSA O CBOMCTBAX (PM3MYECKHUX SABJICHUI U HEO0X0AMMBbIE
(puznyeckune 3aKOHOMEPHOCTH

1.15

1.16

pacno3HaBaThb NPOCTHIC TEXHUYIECCKUE yCTPOﬁCTBa U UBMECPUTEJIBHBLIC
npnﬁopbl 10 CxXeMaM M CXEMATUYHBIM PUCYHKaM, COCTABJATH CXEMbI
INEKTPUUYECCKUX neneii ¢ mocjeaoBaTeJbHbIM U nmapauieJIbHbIM
COCAUHCHHUEM IJIEMECHTOB, pa3jindas yCJIOBHbBIC 0003HAYEHHUA
3JEMECHTOB JICKTPUYCCKUX nenei

NMPUBOAUTH NPUMepPbl (HAXOAUTHh HH(POPMALMIO O IPHUMePax)
NMPAKTHYECKOI'0 UCIOJIb30BAHUSA (PU3HYECKUX 3HAHUM B
MOBCEAHEBHOM KM3HU 1151 00ecnevyeHus1 0e30I1aCHOCTH NP
o0panieHuu ¢ NPUOOPAMM ¥ TEXHUYECKHUMH YCTPOHCTBAMM,
COXPaHeHMS 310POBbS U COOJIIOACHUS HOPM IKOJOTHYECKOr0
MoBe/IeHUs B OKPY KaloLeil cpene




OCYHIECTBJISATH MONCK HH(popMaNuN (PU3NIECKOTr0 COAEPKAHNUS B CETH
NHTepHET, HA OCHOBE UMEIONIUXCH 3HAHUH U MYTEM CPaBHEHUS
AOMOJTHUTEIbHBIX HCTOYHMKOB BbIAeJIATh HH(pOpMaLuIo, KoTOpast
SIBJISIETCS] IPOTHBOPEYMBOM WJIH MOKET ObITh HeJOCTOBEPHOI

1.17

HCI0JIb30BATH NIPU BBINIOJIHEHUH Y4eOHbIX 32/IaHUI HAY4YHO-
NONYJISIPHYIO JIUTePaTypy (pU3M4eCKOro coaep:KaHus, ClIPaBOYHbIE
1.18 MaTepHaJbl, pecypcol cetu MHTEepHeT; BiajgeTh NpuémMamMu
KOHCIIEeKTHPOBaHMS TEKCTa, Npeodpa3oBanus nHGOpPMALHUH U3 OXHOI
3HAKOBOM CHCTeMBbI B IPYTyI0

€03/1aBaTh COOCTBEHHbIE MMICbMEHHbIE M KPATKHE YCTHbIE COO0IeH N ],
0000mass nHPoOPMANMIO U3 HECKOJBLKHUX HCTOYHUKOB (pU3HUECKOro
Co/Iep KaHUsl, B TOM YK cjie MyOJMYHO NPEeACTABJSTH Pe3yabTaThl
NMPOEKTHOI WJIH HCCJIeI0BATEIbCKOM 1eITeJIbHOCTH, IPH 3TOM
rPaMOTHO HCNOJIb30BATH M3Y4Y€eHHbII MOHATHIIHBIN anmapart Kypca
(u3uku, conpoBokKAATH BHICTYIIEHHE NPe3eHTAlN el

1.19

MPH BHINOJHEHUH Y4eOHBIX MPOEKTOB U HCCIeA0BAHMIT (PU3HMYECKHUX
NpoLeccoB pacnpeesiTb 0013aHHOCTH B I'PYyIIe B COOTBETCTBHH €
NMOCTABJICHHBIMH 321a4aMH, CJIEAUTD 32 BLINOJHEHHEM IIJIaHA
1.20 NeHCTBHI M KOPPEKTHPOBATH €ro, aJeKBaTHO OIleHMBATh
cOoO0CTBEHHbBII BKJIA/ B 1eATEJILHOCTH IPYNIbl, BLICTPAUBATH
KOMMYHUKATHBHOE B3aUMO/IeliCTBHE, MPOSIBJIsIS TOTOBHOCTD
pa3pemiaTb KOH(PJIUKTbI

9 KJIACC

Kon .
IIpoBepsiemble peaMeTHBIE Pe3ybTAaThl 0CBOEHHS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI NMPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
11 HCMO0JIb30BATH U3YUYE€HHbIE MOHATHS
19 pa3auyaTh sIBJIEHHUS MO OMUCAHUIO X XaPAKTEPHBIX CBOWCTB U Ha
' OCHOBE ONBITOB, IECMOHCTPHPYIOIIHUX IaHHOE (pU3HYeCKOe SBJICHUE
pacno3HaBaTh NPOsIBJIEHUE U3YYEHHBIX (PM3NUYECKUX SIBJICHUI B
13 OKpY’KaKIlleM MHpe, B TOM YucJje (pu3nyecKue siBJIeHUs B IPUpoae,
' NPHU 3TOM NEePEeBOAUTH MPAKTUYECKYIO 32124y B Y4eOHY10, BbIICJATH
CylleCTBEHHbIe CBOMCTBA (MPpU3HAKHN) (PU3HMUECKHUX ABJICHU I
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ONMCHIBATH U3yYeHHbIE CBOICTBA TeJl U (pU3NYecKue SIBJICHHUS,
UCI0JIB3YSl (pu3nyecKe BeJIMYMHbI, IPH ONMCAHUU NPABHIbHO
TPAKTOBATh (PU3UYECKHUI CMBICJ MCIIOJIb3YeMbIX BeJIMYMH,
0003HAYEeHNS U eINHUIbI (PU3HYECKUX BeJTUYMH, HAXOAUTH
(opMy.Jibl, CBA3BIBAIOLIME JAHHYIO GU3HUYECKYI0 BEJIMYHHY C
APYrUMH BeJTHYNHAMM, CTPOUTH I'PaPpuKn N3y4YeHHbIX 3aBUCHMOCTe
(pu3nyecKkux BeJUYNH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOICTBA TeJl, (PU3NYEeCKHe SIBJEHHS H MPOLECChI,
HCHOJIb3Ysl H3yYeHHbIE 3aKOHBI, TPH 3TOM J1aBaTh CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aNMCHIBATH €10 MATEMATHYECKOE
BbIpa:KeHHe

00BSICHATH (U3MUYeCKHe MPOoLecChl U CBOICTBA TeJ, B TOM YHUCJIe U B
KOHTEKCTe CUTYAlUil IPAKTHKO-OPHMEHTHPOBAHHOI0 XapaKTepa:
BBISIBJISITh IPUYNHHO-CJI€ICTBEHHbIE CBSI3U, CTPOUTH 00bSICHEHHUE U3
2 — 3 J0TUYeCcKUX MIAroB ¢ MOMONILIO 2 — 3 H3yYeHHBIX CBOWCTBA
usnyeckux ABJEHUH, PU3NIYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

pemiaTh pacyéTHble 3aa4M (ONMpalommecs Ha cuctemy u3 2 — 3
YPaBHeHHIi), HCNO0JIb3YH 3aKOHBI U (OPMY.JIbl, CBSI3bIBAIOIIIE
(pu3nyeckne BeJIMYMHBI: HA OCHOBE AHAJIN3A YCJIOBHA 321241
3aMMChIBATH KPATKOE YCJI0BHE, BHISIBJSITH HEIOCTAIONINE WIH

U30BITOYHBIE JaHHbIE, BLIOUPATH 3aKOHBI M (DOPMY.JIbI, HEOOXOAUMbIE
JJISl pellieHusl, MPOBOAUTH PACYETHI U OLIEHUBATH PEAJTUCTUIHOCTD
MOJIY4YeHHOT0 3HAaYeHHusl (Pr3nuecKoi BeJTUINHbBI

Pacno3HaBaTh NPo0d/aeMbl, KOTOPbIC MOKHO PEIIHTh IPH MOMOIIHA
(puznyecknx MeTo0B, HCIOJIb3YH ONMCAHUE HCCJICAOBAHMNS,
BBIICJISITH IPOBEPsieMoOe MPeANo0J0KeHNe, OeHUBATH NPAaBUJIBHOCTH
NMOPSIAKA NPOBEICHNUS UCCICA0BAHUA, 1€1aTh BBIBOJbI,
HHTEPNPETHPOBATH Pe3yJIbTAThI HA0II0IeHUH U ONIBITOB

1.9

1.10

MPOBOAUTH ONBITHI M0 HAGJIIOIeHHIO (PU3HYECKHX ABJIEHUN WIH
(pU3UYECKUX CBOHCTB TeJI: CAMOCTOATEIbHO COOUPATh YCTAHOBKY U3
U30bITOYHOr0 HA0OpPa 000PY/A0BaHNS, ONMCHIBATH XO/1 ONBITA U €0
pe3yJabTaThl, (pOPMYIUPOBATH BHIBOIbI

NPOBOIMUTH NPH HEOOXOAMMOCTH CePHI0 MPSIMBIX U3MePeHMI,
onpeaesass cpeaHee 3HaYeHHe U3MepsAeMOl BeJTMYHHBI ((pokycHOe
paccTosiHHe cOOMpAaoLIeH JIMH3bI), 000CHOBBIBATH BBIOOP c1loc00a

u3MepeHus (M3MepuTeJbHOr0 Npudopa)

1.11

NMPOBOAUTH UCCJIEI0BAHNE 3AaBUCUMOCTEN (PM3NYECKUX BEJIUYUH €
HCIO0JIb30BAHUEM NPSAMbIX U3MEpPEeHMI: MJIAHUPOBATH UCCJIE0BAHME,




1.12

1.13

CaMOCTOSITE/ILHO COOMPATH YCTAHOBKY, (PMKCHPOBATH Pe3yabTaThl
MOJIy4YeHHOM 3aBUCUMOCTH (PU3HYECKUX BEJIMYMH B BU/I€ TA0TUIIH
rpadgukoB, 1eJ1aTh BbIBOABI M0 Pe3yJbTaTaM HCCJIe0BAHUSA

NPOBOJIUTH KOCBEHHbIE H3MEPEeHHS (PU3HMYECKUX BEIUYHH:
IUIAHMPOBATh U3MEPEHHUsA, COOUPATH IKCIEPUMEHTAJIBHYI0
YCTAHOBKY M BBINOJHATH H3MEPEHUs, CJIeays NMPeI10KeHHOoI
UHCTPYKIHMH, BBIYUCIATH 3HAYCHHE BeJIMYMHBI U AHAJIU3HPOBATH
NOJIy4YeHHBbIe pe3y/IbTaThl ¢ Y4ETOM 3aJaHHOM MOIPEeLIHOCTH
U3MepeHnH

€00/II01aTh MPABUJIA TEXHUKH 0€30MIaCHOCTH NP padoTre ¢
J1a00paTOPHBIM 000PYy10BaAHNEM

1.14

1.15

Pa3JIM4aTh OCHOBHBIC NIPU3HAKH M3Y4YCHHBIX (DM3HMYECKHUX MOJeJIei:
MaTepHaJbHasi TOYKa, a0COJTIOTHO TBEP/AOE TeJI0, TOYeYHBbIH
HCTOYHHK CBeTa, J1y4, TOHKAas JIUH3A, IVIAaHETAPHAsA MOJie/Ib aToMa,
HYKJIOHHAs1 MOJeJIb aTOMHOI'0 S/Apa

XapaKTepU30BaTh NPUHIUIIBI 1eiicTBUS U3YYEeHHBbIX IPUOOPOB U
TeXHUYECKHX YCTPOICTB ¢ ONOPOIi HA UX ONMUCAHUS, HCIOJIB3YS
3HAHUA 0 CBOICTBAX (PM3UYECKUX SIBJIEHUI U HE0OX0IUMbIe
(puznyeckue 3aKOHOMEPHOCTH

1.16

1.17

1.18

HCII0JIB30BATh CXeMbI M CXeMATHYHbIe PUCYHKH H3y4YeHHBIX
TeXHUYECKHX YCTPOIiCTB, H3MEPHUTEJbHbIX NPUOOPOB U
TeXHOJIOTHYeCKHUX MPOLEecCOB NMPH PellleHNH Y4eOHO-TPaKTHYeCKUX
3a/1a4, ONTHYECKHe CXeMbl /IS IOCTPOeHHUsI M300pakeHHIl B IIJIOCKOM
3epKaJie M coOMparoiei JuH3e

NMPUBOAUTH NPUMepPbl (HAXOAUTHh HH(POPMALMIO 0 IPUMePax)
NMPAKTHYECKOI0 UCIOJIb30BAHU (PU3NYECKHX 3HAHUM B
NMOBCEIHEBHOM KU3HU /1Jis1 00ecneyeHus1 6e30MacHOCTH NPHU
o0panieHuu ¢ NPUOOPAMM ¥ TEXHUYECKHUMH YCTPOHCTBAMM,
COXPaHeHMS 310POBbS U COOJIIOACHUS HOPM IKOJOTHYECKOro
MoBe/leHUs B OKPY KaloLeil cpene

OCYLIECTBJATH NOMCK HHPOPMALUH (PU3UYECKOr0 COAEPKAHNA B
cetn HTepHeT, camocTOATEILHO GOPMYJINPYS NIOMCKOBBII 3a11PoC,
HAXOIMTh IYyTH ONpeesIeHHs 10CTOBEPHOCTH MOJTy4eHHOI
HHpopManH HA OCHOBE UMEIOLIUXCH 3HAHUN U JONOJHUTEIbLHBIX
HUCTOYHHUKOB

1.19

HCI0JIL30BATH NP BHINOJHEHUHN Y4eOHBIX 3aJaHUIl HAY4YHO-
NONYJISIPHYIO JIUTEPaTypy (PU3UYECKOI0 COAePKAHHUSA, CTIPABOYHbIE
MaTepHuaJbl, pecypcol cetn MHTEepHeT; BaajgeTh npuémMamu




1.20

1.21

KOHCIIEKTMPOBAHUSA TEKCTA, Mpeodpa3oBaHus HH(POPMALMHU U3 OTHOM
3HAKOBOW CHCTEMBbI B IPYIyI0

€031aBaTh COOCTBEHHbIE MMCbMEHHbIE H YCTHbIE COO0IIeHUs HA
OCHOBe MH(OPMAIMHU M3 HECKOJBKHX HCTOYHUKOB (pU3HUECKOr0
cojlep KaHusl, NyOJUYHO MPeICTABIATH Pe3yabTaThl NPOEKTHOM HJIH
HCCJIeI0BATEIbCKOM 1eITeJIbHOCTH, IPH 3TOM I'PAMOTHO
HCNOJIb30BATh H3y4Y€eHHbI NOHATUHHBIN anmapaT u3y4aemMoro
pa3aeiia GU3MKH M CONPOBOXKIATH BHICTYILUIEHHE MIPe3eHTaluel ¢
Y4€TOM 0COOEHHOCTEel ayJUTOPUM CBEPCTHUKOB

NPH BHINOJHEHUHU Y4EOHBIX IPOEKTOB U MCCJIeI0BaHUI PU3MIECKUX
NPOLECCOB pacnpene/siTh 00513aHHOCTH B IPyIIe B COOTBETCTBHH €
MOCTABJIEHHBIMHM 32/1a4aMHU, CJICIUTH 32 BbIIIOJTHEHHEM IJIaHA
AeHCTBUI M KOPPEKTHPOBATH €ro, a1eKBATHO OlleHMBATh
c00CTBEHHBIH BKJIA/ B 1eSITeJILHOCTh I'PYNINbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMO/IeiicTBUE, IPOSIBJIsiSi TOTOBHOCTH
pa3pemiaTb KOH(PJIUKTbI




IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

7 KJIACC

Kon Kon

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA
pa3mesa  JJleMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYKAIOIIEIO MUPA

du3zuka — HayKa o0 mpupojae. SIBjenus NpUupoabI.
1.1 du3nyecKkue ABJICHNA: MEXaHU4YECKHUE, TCIIJIOBbIC,
IIECKTPHYECCKUE, MATHUTHBIC, CBETOBbLIC, 3BYKOBLIC

dusnveckue BeIMYnHbl. U3Mepenue pusniecKux BeJTUUMH.
1.2 dusznueckue npudopsl. [lorpemHoCcTs H3MEPEHUIA.
MexayHapoaHasi CMCTEMA eIMHHI

EcrecTBeHHOHAYYHBIH METO/ O3HAHMSA: HA0II0ACHHE,
13 NMOCTAHOBKA HAYYHOTI'0 BONIPOCA, BbIIBHKEHHE THIIOTE3,
1 ' IKCIEPUMEHT M0 NMPOBEpPKe TUNnoTe3, 00bsICHeHHe
HA0J11012aeMOr0 SIBJICHHS

1.4 Onucanue pu3nyecKnx siBJICHUH C IOMOLIBLIO MOJeJIei

IIpakT4yeckue padoTsbI:
##HPar###3mepenue paccTosiHMIi.
15 ###Par###3smepenue 00bEMa :KMIKOCTH H TBEPIOIO TeJa.

#H##HPar##H##OnpeneseHue pa3MepoB MaJIbIX TeJl.

##HPar###3mepenue TeMnepaTypbl Npu NOMOLIH
JKHKOCTHOI'0 TEPMOMETPA U JaTYMKA TeMIlepaTypbl

INEPBOHAYAJIBHBIE CBEAEHHUSA O CTPOEHUU BEIHLIECTBA

###Par###CrpoeHne BellecTBa: aTOMbI U MOJIEKYJIbI, HX
2.1 pasMepbl. OnbITHI, J0KAa3bIBAIOIIHE TUCKPETHOE CTPOCHHE
2 BelllecTBA

###Par###]IBuxxenue yactun Bemecrsa. CB3b CKOPOCTH
2.2 ABHKEHHS YaCTHII ¢ Temnepatypoii. BpoyHoBckoe 1Bu:KeHue,

auddysus




2.3

2.4

2.5

2.6

3.1

B3auMoaeiicTBHe YacTHIl BelIeCTBA: MPUTSIKEHHE U
OTTAJIKNBAaHHE

#H##Par###ArperaTHole COCTOSIHNUSI BelIECTBA: CTPOEHHUE
ra3oB, JKUJAKOCTell U TBEPABIX (KPUCTALINYECKHUX) TeJl.
B3auMocBsi3b MexkIy CBOWICTBAMHU BelIECTB B PA3HbIX
arperaTHbIX COCTOSIHUSIX U MX ATOMHO-MOJIEKYJISIPHBIM
CTPOEeHHEM

OCo0eHHOCTH arperaTHbIX COCTOSIHUH BObI

[MpakTnyeckue padborTbi:

###Par###0Ouenka AuaMmeTpa aToMa MeTOA0M PSIOB (C
HCIoJIb30BaHueM gororpaduii).

#AH#Par###0OnbITbI 10 HA0II0EHHUIO TEIIOBOT0 PACIIMPEeHHA
ra3os.

#H#H#Par###OnbITbl 10 00HAPYKEHMIO 1efiCTBUS CHJI
MOJIEKYJISIPHOTO NPUTSIKEHHU S

JIBUKEHUE Y B3BAUMOJEACTBHUE TEJI

Mexanunveckoe qBuxkeHre. PABHOMepHOe 1 HEPABHOMEPHOE
ABHKEHHE

3.2

3.3

###Par###Cropoctb. CpeaHsisi CKOPOCTH NPHU
HepaBHOMEPHOM JABHKeHUH. PacuéT myTu U BpeMeHH
JABUKEHUS

SlBnenue uHepunu. 3akoH nHepuuu. B3anmoneiicTeue Ten
KaK NPUYMHA U3MEHEHHUs CKOPOCTH JABHKeHHs Tesl. Macca
KaK Mepa HHEPTHOCTH TeJla

3.4

#H#Par###IliorHocTs BemecTBa. CBA3H IVIOTHOCTH C
KOJIMYEeCTBOM MOJIeKYJI B eJUHHIle 00béMa BellecTBA

3.5

3.6

3.7

Cuiia Kak XapakTepuCcTHKA B3aUMO/IeiiCTBHS TeJl

Cuaa ynpyrocru u 3axkoH I'yka. U3MepeHue cuiibl ¢
MOMOIIbI0 JUHAMOMETPA

#H#Par###sIBienye TAToTeHNA U cuJia TaxkecTH. Cuiia
THKECTH Ha APYrux mianerax. Bec reaa. Hesecomocrn




38 Cuuia Tpenusi. TpeHune cko/bkeHHs1 M TPeHHe MOKosA. TpeHue

B IpUPoO/e U TEXHUKE

3.9 #H##Par###Cioxenue cuJjl, HANPAaBJIEHHBIX MO OTHOW MPSIMOii.
' PaBHoJeiicTBYIOIIAS CHII

IIpakTyeckue padboTsbI:

OnpenesieHne CKOPOCTH PABHOMEPHOI0 IBHKeHHs (LIApUKaA
B "KHAKOCTH, MOJEJIM JJIEKTPUYECKOr0 ABTOMOOMJISI M TAK
nagaee). Onpeaesenne cpeHeil CKOPOCTH CKOJIbKeHHs OpPyCKa
3.10 WIN IIAPUKA 110 HAKJIOHHOH I10ckocTu. Onpenelienue
IVIOTHOCTH TBEPAOro tesa. OnbIThbl, 1eMOHCTPUPYIOLIHE
3aBHCUMOCTb pacTsikeHus (AepopManuu) NPYKMHBI OT
NPUJIOKEHHOH cHJibl. ONBITHI, JEMOHCTPHPYIOLIIHE
3aBMCHMOCTB CHJIbI TPEHHS CKOJIbKEHHUS OT Beca Tesia u
XapakTepa CONPUKACAKIIUXCH OBEPXHOCTEHl

du3uyeckue siBJICHUs B IPUpo/e: NPUMePbl IBHKEHHUS €
3.11 PA3JIMYHBIMHU CKOPOCTSIMH B KMBOIl M He:KMBOI1 Ipupo/e,
AelicTBHE CHJIbI TPEHUS B IPUPOJE U TEXHHKE

3.12 TexHu4YeckHe yCTPOHCTBA: JUHAMOMETP, NOAIIUITHUKH
JTABJIEHUE TBEPABIX TEJI, ")KUJKOCTEH U I'A30B

Jasaenue TBEpaoro reaa. Criocodbl yMeHbIICHUSA U

4.1
yBeJIHYeHHsI JaBJICHUSI
49 JlaByieHue ra3a. 3aBHCHMOCTD 1aBJIeHHUsI ra3a oT 00béMa,
' TeMIepaTypbl
43 Tlepenaya naBiaeHusi TBEPABIMHE TeJAMH, KUTKOCTAMH U

razamu. 3akoH Ilackansa. [THeBMaTHYecKHe MAIIMHBI

3aBHCHMOCTD JaBJIEHHS KHIKOCTH OT I1yOHHBI.
4.4 I'mapocraTnyeckunii napagokc. Coodmanmmecs cocyabl.
l"nz]paB.ﬂnquKne MEXaHU3MbI

Atmocdepa 3eman u atmocdepHoe napiaenue. [Ilpuaunbl
CyLIeCTBOBAHMS BO3AYIIHOH 000/10ukH 3emin. OnbIT

4.5
Toppuyenin. 3aBHCHMOCTb aTMOC(EPHOI0 JABJICHHUS OT
BBICOTBI HA/Il YDOBHEM MOPH
46 N3mepenne armocdepuoro napiaenus. [Ipudopsl pis

u3MepeHust aTMoc(epHOro KaBJIeHUs!




4.7

4.8

JlelicTBHE :KUAKOCTH U I'a3a Ha MOIPY:KEHHOE B HUX TeJIO.
BoiTankuBawmasi (apxuMe0Ba) cujia. 3akoH Apxumeaa

IliiaBanue Ten. Bo3ayxoniaBanue

4.9

[MpakTnyeckue padboTbi:

HcciaenoBanmne 3aBUCHMOCTH Beca TeJIa B BoJe 0T 00LEMa
NMOrPYKEHHOM B )KMIAKOCTb YacTH Tesa. Onpenesenue
BbITAJIKHBAIONIEH CHJIbI, IefiCTBYIOLIEH Ha TeJIo,
NOTrpPy:KEHHOE B )KUAKOCTh. [IpoBepka He3aBUCMMOCTH
BbITAJIKHBAIOIIEH CWIbI, 1eHCTBYIOLIEH HA TeJO B dKUIKOCTH,
0T Macchl Tesia. ONbIThI, 1IEeMOHCTPUPYIOLIUE 3aBUCUMOCTD
BbITAJIKHBAIOIIEH CWIbI, 1eHCTBYIOIIEH HA TeJO0 B dKUIKOCTH,
0T 00bEMa MOTPYKEHHOM B *KUAKOCTb YACTH TeJIa H OT
IUVIOTHOCTH kuAKocTH. KoHCcTpynpoBaHnue apeomerpa uiu
KOHCTPYMPOBaHHe JOAKH U onpejiesieHue eé
rpy3010AbEMHOCTH

4.10

411

du3nyecKue ABJIEHNA B nmpupoae: BaIussHUE aTMOC(llepHOFO
JaBJIEHHUS HA )KUBOI1 OpraHusm, njiaBaHue pblﬁ

TexHuveckue ycTpoicTBa: co00IIaAIOIIHECS COCYAbI,
YCTPOICTBO BOONPOBOAA, THAPABJIMYECKHUI Mpece,
MaHOMeTP, OapoMeTp, BLICOTOMEP, MOPIIHEBOH HACOC,
apeomeTp

PABOTA, MOIIHOCTb, DHEPT'USA

5.1

5.2

5.3

Mexanunueckasi padora
Mexannuyeckasi MOIIIHOCTH

IIpocThie MexaHM3MBI: pbIYar, 010K, HAKJIOHHAS MJIOCKOCTD.
IIpaBui10 paBHOBeCHS pblyara

5.4

IIpnMeHeHMe NpaBUJIA PABHOBECHS PblYara K 0JI0Ky

5.5

5.6

5.7

«30s0T0€ MpaBu10» Mexanuku. KodgduumneHrt nose3noro
AeHcTBUSA MexaHu3MoOB. IIpocTbie MexaHU3MBI B ObITY H
TeXHUKE

IMoTeHunanbHASI JHEPTUM TeJIA, OAHATOr0 HaJ 3eMJIéi

Kunernueckas sHeprusi




Ilo1Has MexaHM4YecKas JHeprus. 3aKkoH U3MEeHEeHUs U

5.8
COXPaHEHHMs MeXaHU4YeCKOoil IJHeprun
[MpakTnyeckue padboTbi:
###Par###OnpenesieHue padoThbl CHJIbI TPEHUS PH
59 PABHOMEPHOM JBUKEHHUH TeJla 110 TOPU30HTAJIbHOM
noBepxHoctu. UcciienoBanue ycjioBuii paBHOBECHUS pblyara.
N3mepenue KIIJ| nakiaonHoi miaockoctu. U3yyenue 3akoHa
COXpaHeHHMs MeXaHN4YeCKOH JHepruu
5.10 dusuyeckue siBJICHUs B IPUPOJe: PbIYaru B Tejle YeJ0BeKa
TexHu4YecKkHe yCTPOMCTBA: pbIyar, OABHKHBIN U
5.11 HEMOABHMKHBII 0J1I0KH, HAKJIOHHAS MJIOCKOCTh, IPOCTHIE
MEXaHM3MbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasjena  3JieMeHTa
TEIIJIOBBIE SABJIEHUS
OcHOBHBIE I10JIOKEHHUS MOJIEKYISPHO-KMHETHYECKON TeOpHH
6.1 cTpoeHus BemecTtBa. Macca u pa3mepsl MoJieKyJl. OnbIThI,
' NMOATBEP KAAI0IIHE OCHOBHbIE M0JI0KEHHU S
MOJIEKYJ/JISIPHOKHHETHYECKOI Teopuu
6.2 Mopenu TBEPAOro, KUAKOr0 U ra3000pa3HOro COCTOSIHUI
' BellecTBa. Kpucramimnueckne u amopgHsie Tesa
6
6.3 O0BbsicHeHHe CBOICTB Ia3oB, ;KMAKOCTeH U TBEPABIX TeJl HA
' OCHOBE I10JIOKEHUH MOJIEKYJIAPHOKHHETHYECKON Teopuu
6.4 CMmauyuBaHMe U KANMJLISIPHBIE SIBJICHUS
6.5 TenJioBoe paciiMpeHune 1 c:kaTHe
6.6 Temmneparypa. CBsi3b TeMIepaTyphbl CO CKOPOCTHIO TEIJIOBOI0

JMBHKEHUS YACTHIL




Buytpennss 3Heprusi. Crioco0bl M3MeHeHHs] BHYTPEeHHeH

6.7
JHEPruu: Teljionepenaya u copepuieHue padorsl
6.8 Buasbl Tensionepeaayn: TenJonpoBoIHOCTh, KOHBEKIIUS,
' u3JaydeHue
6.9 KosinyecTBO Tem1oThl. YaeabHasi TEIVIOEMKOCTH BellleCTBa
6.10 Tenioo0MeH U Ten10Boe paBHOBecHe. YpaBHeHHE TENJI0BOI0
' 0aJjlaHca
6.11 IInaBieHue U OTBepAeBaHUE KPUCTAIMYECKUX BellleCTB.
' YaenbHas TemoTa njiaBJeHUus
ITapooOpa3oBanue u konaencanusi. Ucnapenne. Kunenne.
6.12 YaeabHas Temiora napoodpa3opanus. 3aBUCUMOCTb
TeMIepaTypbl KHNIEHUs OT aTMOC(epHOro 1aBJeHust
6.13 BaaxuocTh Bo31yxa
6.14 JHeprus TOIIMBA. Y/IeJbHAS TEIJI0TA CTOPAHUSA
Hpunuunbl padotsl TemaoBbix ABurartesei KII/ renioBoro
6.15 auraresis. TensoBble ABUraTe/ M M 3alIUTA OKPYKAIOLIEH
cpenbl
6.16 3aKoH coxXpaHeHHs ¥ MPeBPAIlEHUs JHEPTUH B TEIIOBbIX
' npoueccax
IIpakT4yeckue padboTsbI:
#AH#Par###0OnbITbI 10 00HAPYKEHHIO 1eCTBUA CHJI
MOJIEKYJISIPHOTO NPUTSIKEHUS.
#A#H#Par###0nbITbl N0 BLIPAIIUBAHUIO KPUCTAJJIOB
MOBAPEHHOM COJIM WJIM caxapa.
6.17 ##HHPar###0nbIThI 10 HA0/II0ICHUIO TEIVIOBOI0 PacIIUpPeHHs

ra3oB, JKMJAKOCTeil U TBEPABIX TeJl.

###Par###0npenenenue 1aBjieHUus1 BO3AyXa B 0a/I0He
IIIpHIa.

H#HHHPar###0OnbIThl, 1eMOHCTPUPYIOLIME 3ABUCHMOCTD
JAaBJICHUS BO3yXa OT €ro 00bémMa U HarpeBaHus WIN
OXJIaKIeHHS.




###Par###IpoBepka runore3bl TUHEHHONW 3aBUCUMOCTH
JJIMHBI CTOJI0OMKA KUJIKOCTH B TEPMOMETPUYECKOH TPyOKe oT
TeMIepaTyphbl.

###Par###Hao0n01eHe N3MeHeHUs] BHYTPEeHHel YJHepruu
TeJIa B pe3yJibTaTe Teljonepeiayu u padoTbl BHELIIHHUX CHIL.

###Par###ccienoBanne siBJeHUs TeIVIO0OMeHA NIPH
CMeIIMBAHUM XOJI0IHOM M ropsiyeil BOAbI.

###Par###0OnpeneneHue KOJIMYeCTBA TEIVIOTHI, OJY4YEeHHOI O
BO/10i1 IPH TemJI000MeHe ¢ HarpeThIM MeTAJUINYeCKUM
HHMJIHHIPOM.

###Par###0OnpeneneHue yaeJbHOM TeMIOEMKOCTH BellleCTBA.
#HH##Par###ccnenoBanue nmpouecca ucnapeHms.
#H##Par###0npeaeneHne OTHOCUTEILHOM BJIAKHOCTH BO31yXa.

#H##Par###0npenenenue yeJbHOM TEMJIOTHI IJIABJIEHUS
Jbaa.

6.18

6.19

@du3uyeckue siBJIEHUs B IPUPO/e: MOBEPXHOCTHOE HATSIKEHHUE

U KaNWJUJISIPHbIE sIBJIEHUSI B IPUPO/ie, KPUCTAJLIBI B IPUPOJIE,

uznyyenue CosiHua, 3aMep3anue BOJ0EMOB, MOPCKHe OpU3bI;
o0pa3oBaHue pochl, TYMaHa, HHesl, CHera.

TexHH4YecKHe YCTPOHCTBA: KaIWJLIAPBI, IPUMeEPbI
HCIO0/Ib30BAHNSA KPUCTANIOB, )KUIKOCTHBIA TepMOMETP,
AATYUK TeMIIepaTyphl, TEPMOC, CHCTEMA OTOILICHHUS 10MOB,
THTPOMETPBI, ICHXPOMETP, NapoBas TYpOUHA, ABUTaTE/Ib
BHYTPEHHEI0 CrOpPaHHus.

SJIEKTPUYECKUE U MAT'HUTHBIE SIBJIEHUSA

7.1

7.2

3.]'IeKTpI/I3aIlHﬂ TeJl. I.lBa poaa JIEKTPUHYECCKUX 3apsAa0B

B3anmopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
(3aBMCHMOCTD CHJIbI B3aMMO/ICICTBHA 3aPS:KEHHBIX TeJ 0T
BeJIMYHMHBI 3aPSI0B H PACCTOSTHUS MEMKAY TeJJaMu)

7.3

duaekTpudeckoe noJie. HanpsxkéHHOCTH JIEKTPUYECKOr0
noJist. [IpyHUMI cCynepno3uum 3JIeKTPUUYECKHUX moJieil (Ha
Ka4eCTBEHHOM YPOBHeE)




Hocurenan 3j1eKTpryecKuX 3apsiioB. JJ1eMeHTaAPHbIN

7.4 jiekTpudeckuii 3apsa. Ctpoenne aroma. [IpoBogHuku u
AUIJIEKTPUKH
7.5 3aKoH coOXpaHeHHsl YJIEKTPUIECKOro 3apsijia
76 DJIeKTpUYeCKHi TOK. Y CJIOBHUS CylIeCTBOBAHUS
' JIEKTPUYECKOro Toka. UCTOYHUKHU MOCTOSTHHOI0 TOKA
77 JlelicTBHS JIEKTPHUYECKOT0 TOKA (TeI10Bo€e, XUMUYECKOe,
' MAarHMTHOE). DJIeKTPHYECKUI TOK B JKUAKOCTAX M razax
78 duekTpUYecKkas uenb. Cujia Toka. JeKTpudecKoe
' HANPSKEHHe
79 ConpoTusJieHHe NPOBOIHUKA. Y/IeJIbHOE CONPOTHBJIEHUE
' BelllecTBa
7.10 3akon Oma 171 y4acTKa Henu
711 IHocnenoBaTenbHOE U Mapajie/ibHOE COCUHECHHUE
' NPOBOJIHHKOB
712 PaboTa 1 MOIIIHOCTD 3J1EKTPHYECKOI0 TOKA. 3aK0H Jl:Koyns —
' Jlenna
713 DJleKTPpUYECKHe LeNu U MOTPeOuTEH YIeKTPUIECKOM
' Heprum B 0bITy. KopoTkoe 3ambikaHue
714 IMocTosiHHBbIEe MAarHUTHI. B3aumoaencrere moCTOSTHHBIX
' MATHHTOB
715 MarautHoe nosie. MarauTHoe nmojie 3eMJIM M ero 3Ha4eHHue
' VI SKM3HU Ha 3emure
716 OnbIT Dpcrena. MarHuTHoOE MoJie 3J1eKTPUYECKOT0 TOKA.
' IIpuMeHeHMe IJIEKTPOMATHUTOB B TEXHUKE
JeiicTBMe MArHMTHOI'O I0JIS HA POBOJAHUK C TOKOM.
717 DJIeKTPOABHUTIaTE/b NOCTOSIHHOTO TOKa. cnosib3oBanue
' 3JIEKTPOABHUIaTe/ieil B TeXHHYECKUX YCTPOMCTBAX U HA
TpaHcHopTe
718 OnbiTel Papajes. SIBjeHUE JIEKTPOMATHUTHON MHAYKIMH.

IIpaBuio Jlenua




7.19

7.20

Juexktporeneparop. Crnoco0bl MoJy4eHUs IeKTPHUECKOI
IHEPruu. JJIEKTPOCTAHIUH HA BO300OHOBJIsIEeMbIX HCTOUHUKAX
JHEpPruu

[MpakTnyeckue padborTbi:

OnpIThI 10 HAOJIIOAEHUIO YJIEKTPU3ANUN TeJI MHAYKIMEH 1
NPHU CONPUKOCHOBEHUH.

HccaenoBanue neidcTBUs JIEKTPUIECKOT0 MOJISI HA
NMPOBOIHUKH U JUIIEKTPUKH.

Coopka u npoBepka padoThI JIEKTPUYECKOH 1enn
MOCTOSTHHOTO TOKA.

H3mepeHue u peryjMpoBanue CHJIbl TOKA.
N3mepenue u peryJMpoBaHue HaNpsisKeHHs.

HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, WAYILIET0 Yepe3
PEe3UCTOP, OT CONMPOTUBJICHHUS PE3UCTOPA U HANPSIKEHUS HA
pe3ucrope.

OnbIThI, AeMOHCTPUPYIOLINE 32aBUCHMOCTD 3J1€eKTPUYECKOT 0
CONPOTHBJIEHUS MPOBOJIHUKA OT €ro JAJMHbI, IIOIIAH
MOIEePeYHOro ceYeHUsl U MaTepuaJia.

IIpoBepka npaBuJia CJIOKeHUS HANIPSAKEHUH NPHU
NoCJIe/10BaTeJbHOM COeINHEeHNHU ABYX pe3ucTopos. [Iposepka
NpaBWJIa VIS CHJIbI TOKA NMPHU NapajjieJbHOM COeIMHEeHNHU
pe3ucropoB. OnpeaesieHne padoThbl JIEKTPUYECKOr0 TOKA,
uayuero yepe3 pesucrop. OnpeaejieHue MOIHOCTH
JJIEKTPUYECKOI0 TOKA, BbI/ICJIeMOI HA pe3ucTope.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, HAYIIET0 Yepes3
JIAMIIOYKY, OT HanpsikeHus1 Ha Heil. Onpenenenne KII/{
HarpesareJsi. McciieroBanne MAarHUTHOTO B3aNMOJAeiCTBUS
NOCTOSIHHBIX MATHUTOB. MI3yyeHne MAarHUTHOTO MOJIsI
NMOCTOSTHHBIX MATHUTOB NPHU UX 00beANHEHUH U Pa3/ieJIeHUM.
HccaenoBanue 1eCTBHA 3J1EKTPHYECKOI0 TOKA HA
MATHUTHYIO cTpeJiKy. OnbIThI, JeMOHCTPUPYIOLIHe
3aBHCHMMOCTD CHJIbI B3AUMO/JCHCTBHUS KATYIIKH € TOKOM H
MATHHUTA OT CHJIbI TOKA H HANIPABJICHUS] TOKA B KaTylIKe.
N3yuyenne geiicTBUsi MATHUTHOT'O MOJIS HA IPOBOAHHUK C
TOKOM. KoHCcTpyHpoBanue u n3yuenne padornl
ajektpoasuraresi. Usmepenue KIIJ 3nekTpoaBurareabHoi
ycTaHOBKHU. ONBITHI 10 MCCJIEJ0BAHUIO SIBJICHUS




Kon
pa3aena

3HeKTp0MaFHHTHOﬁ HHAYKIHHU: HCCJICA0BAHHUE H3MeHEeHMil
SHAYCHHUA U HAIIPABJICHUA HHAYKIIUOHHOI'0 TOKA

du3nyeckue siBJIeHUs B IPUPoO/Ie: dJIeKTPHUUYecKHe ABJIeHHUs B
aTtMmocgepe, 3JIeKTPUYECTBO KUBbIX OPraHU3MOB, MATHUTHOE

7.21 .
noJie 3eMJiu, Apei( nmoJocoB, poJib MArHUTHOTO MOJIS JIJIs1
JKU3HM Ha 3eMuie, IOJIIPHOE CHSIHME
TexHu4eckHe ycTpoiCTBa: 3J1eKTPOCKOII, aMIepMeTp,

BOJIbTMETP, PEOCTaT, CYETYHK JIeKTPUYECKOH JHePIruu,

799 3J1eKTPOOCBETHTEIbHbIE IPUOOPHI, HATPeBaTeIbHbIE
' 3JIEKTPONpPuOOPHI (IPUMeEPHI), dJIEeKTPUYECKHUe
NPeAOXPAHHUTEIH, JIEKTPOMATHHUT, 3JIEKTPOABUTIaTe /b
MOCTOSIHHOTO TOKA, TeHePaTOP MOCTOSTHHOI0 TOKA
9 KJIACC
Kon
IIpoBepsieMble 371eMEHTBI COiePKAHUS
3J1eMeHTa
MEXAHHMWYECKHUE SIBJIEHUSA
8.1 Mexann4eckoe aBukenue. MarepuanbHas Touka. Cucrema
' oTcuéra

8.2 OTHOCHUTETBHOCTH MEXaHUYECKOI'0 IBHKEHHUS
8.3 PaBHOMepHOE NPSIMOJIMHEHHOE IBHKCHUE

##HPar###HepaBHoMepHOe NPSIMOJIMHeliHOE ABHKEHHE.
8.4 CpenHsisi 1 MTHOBEHHAsl CKOPOCTH TeJs1a IPH HEPABHOMEPHOM

ABHUKEHUH
8.5 Yckopenne. PaBHOYyCKOpeHHOE IPSIMOJIMHEHHOE IBHKEHH e
8.6 ###Par###CBooonnoe nagenue. OnwiTel INanumnes
###Par###PaBHoMepHOe IBH:KeHUE MO0 OKPY:KkHOCTH. [Tepuon
8.7 U 4acToTa odpameHus. JinneiiHasi M yrjioBasi CKOpOCTH.
IlenTpocTpemMuTe/bHOE YCKOPEHHE

8.8 IepBbiii 3axkon HploTOHA




8.9

Bropoii 3akon HeroTona

8.10 Tpernii 3akon HpoToHa

8.11 ###Par###IIpuHIMI CyNepno3uIMU CHJI

8.12 Cuua ynpyrocru. 3akon I'yka

8.13 #H##Par###Cuniia TpeHusi: CHJIa TPEHUS CKOJIbKeHHs, CHIIa
' TPeHHsl MOKOsl, APyrue BUAbI TPEHUs

8.14 ###Par###Cuna TaKeCTH M 3aKOH BCEMHPHOT0 TSATOTEHMSI.
' Yckopenne cBOOOIHOIO MajgeHUust

8.15 JABuxenne miuaner BOKpYr Counna. [lepBasi kocMuyeckast
' ckopocTb. HeBecoMocTh M nmeperpysku

8.16 PaBHoBecue MaTepuaibHON TOUYKH. AGCOTIOTHO TBEpPAOE TEJI0

8.17 ###Par###PaBHoBecue TBEPAOro Tejia ¢ 3aKPeNJIEHHOH 0ChI0
' ppamennsi. MomeHT ciiibl. LleHTp TsxecTHn

8.18 Hmnyasc Tena. U3mMeHenue ummyJibca. UMnysibe cHiibl

8.19 3aKOH COXpaHeHHs MMILYJIbCA

8.20 ###HPar##PeakTHBHOE IBHKEHUE

8.21 Mexannuyeckasi paboTa U MOIIHOCTh

8.9 PaGora cua TakecTH, ynpyroctu, TpeHusi. CBsi3b JHepruu u
' padoThI

8.93 IMoTreHuuanbHasi 3Heprus Tesa, NOAHITOr0 HAL
' NOBEPXHOCTHIO 3eMJIH

8.24 IMoTeHuuanbHast JHEPTUS CKATOM MPYKUHBI

8.95 ###Par###Kunerudyeckas sneprusi. Teopema 0 kMHeTHYECKOH
' IHEPrum

8.26 ##HPar###3akon coxpaHeHHs] MeXaHUYeCKOl YHepruu

IIpakTyeckue padboTsbI:
8.27

OmnpenesieHue cpeiHeil CKOPOCTH CKOJIbKEeHUsI OpycKka Win
ABHMKEHMS IIAPUKA N0 HAKJIOHHOM 1U10cKocTUH. Onpenesnenne




YCKOPEHUsI TeJia IPU PABHOYCKOPEHHOM [IBHKEHHUH 110
HAKJOHHOH IJIOCKOCTH.

HUccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMECHHU IIPH
PABHOYCKOPCHHOM ABUWKCHUU 0e3 HavYaJIbHOI CKOpoCTH.

IIpoBepka runmore3pl: ecji IPH PABHOYCKOPEHHOM JBHKEeHUH
0e3 HAYaJIbHOI CKOPOCTH IYTH OTHOCSITCS KaK PS/i HeYETHBIX
YyHCeJl, TO COOTBETCTBYIOIIME IPOMEKYTKH BpeMeHH!
O/INHAKOBBI.

HccaenoBanue 3aBUCUMOCTH CHJIbI TPEHHA CKOJIbKEHUS OT
CIJIbI HOPMAJILHOTO AaBJieHusi. Onpenenenne ko3ppuumneHTa
TPEeHUS CKOJIbKeHusA. OnpenesieHue KECTKOCTH NMPYKUHbI.
Omnpenesienne padoTbl CHIIbI TPEHUS IPH PABHOMEPHOM
JABUKEHUH TeJia 10 FOPU30HTAIbHOI OBEPXHOCTH.
Omnpenesienne padoThbl CHIIbI YIIPYTOCTH IIPH MOAbEMe Ipy3a ¢
HCMO0JIb30BAHNEM HEMOABHKHOTO U MOABHKHOIO 0JIOKOB

du3nyecKue ABJIEHUA B npupoae: NpuJmBbI U OTJIMBbI,

8.28 ABUKeHHe MJIaHeT CoJIHEeYHOH CHCTeMbl, PpeaKTHBHOE
JABHKEHHUE )KMBBIX OPraHN3MOB
8.29 TexHnuyeckue ycTpoicTBa: CIMAOMETP, JATYMKHU MOJI0KEHUS],
' PACCTOSIHMA M YCKOPEHMSs1, PAKeThI
MEXAHUYECKUE KOJIEBAHUSA U BOJIHbI
o1 KonebdareabHoe nBuskenne. OCHOBHbIE XapaKTePHCTHUKH
' KOJIe0aHMIi: IepHuo/, 4acToTa, aMILINTYAa
9.2 MaremMaTH4YeCKMH M NPYKMHHBIA MasTHUKH. IIpeBpamenue
' JHEPIHH NPH KOJIe0ATEIbHOM JIBHAKCHHHI
9.3 3aryxaomue Kosedanus. BoiHyKaeHHbIC KOTCOaHNS.
' Pe3onanc
Mexanuyeckue BoJiHbl. CBOMCTBA MeXaHMYECKHUX BOJIH.
9.4 HpO}]OJIbHI)Ie U MNonepeIHbIC BOJIHBI. I_[.]II/IHa BOJIHBI U
' CKOpPOCTH €€ pacnpocTpaHeHusi. MexaHn4yeckue BOJIHbI B
TBEPAOM Telle, CeliCMUYeCKHe BOJTHbBI
9.5 3BykK. I'poMKOCTB 1 BbICOTa 3BYyKa. OTpa:keHue 3ByKa
9.6 Nnudpa3Byk u y1bTpasByk




10

11

9.7

9.8

IIpakTyeckue padboTsbI:

OleeL[e.ﬂeHne HYacCTOThI M II€Epuoaa KoJIeOaHui
MaAaTEMATHYIECCKOI0O MasiTHUKA.

OnpenesneHue 4acTOTHI U NEPHOAA KoJ1eOaHUI IPYKHHHOTO
MasiITHUKA

HccaenoBanue 3aBHCHMOCTH NEPUOIA KOJIeOAHU I
NMOJABEIIEHHOI0 K HUTH IPy3a oT JInHbI HUTU. UccenoBanue
3aBMCHMOCTH NEPHOIa KOJIeOAHN MPYKUHHOTO MASITHMKA OT
Macchl rpy3a. [IpoBepka He3aBUCHMOCTH IepHoaa KoJIeOaHuii

rpy3a, NOJABEMIEHHOI0 K HUTH, OT MACChI IPy3a M KECTKOCTH
npyxunbl. U3MepeHue yCKOpeHHusi CBOOOIHOI0 NMAaJeHus

du3uyeckue siBJIeHUs B IPUPoO/e: BOCIPUATHE 3BYKOB

JKUBOTHBIMH, 3eMJIeTPsiCeHHE, celicMiUYecKre BOJIHbI, IyHAMHU,

3X0

9.9

TexHH4YecKHe yCTPOHCTBA: 3X0JI0T, HCII0JIb30BaHHE
yJAbTpPa3ByKa B ObITY H TEXHHKE

IJIEKTPOMAI'HUTHOE I1OJIE U QJIEKTPOMATI'HUTHBIE BOJIHBI

DJIeKTPOMArHUTHOE I0JIe. JJIEKTPOMATHUTHbIE BOJIHBI.

10.1 .
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 Ixaja 3J1eKTPOMAarHUTHBIX BOJIH
10.3 DJIeKTPOMarHuTHasi npupoaa ceera. CKopocTs cBeTa.
' BosHoBbIe cBoiicTBa cBeTa
IIpakT4yeckue padoTsbI:
10.4 M3y4yenue CBOICTB 3JIEKTPOMATHUTHBIX BOJIH € MIOMOLIbIO
MOOMJIBHOIO Tesiedona
Pusuyeckue siBJICHUSI B IpUpPoJe: OHOJIOrHYecKoe AeiicTBue
10.5 BHAUMOT0, YJIbTPA(HOJETOBOI0 H PEHTT€HOBCKOI0
U3JIy4YeHU
10.6 TexHn4eckHe ycTpoicTBa: HCIOJIb30BAHHE
' 3J1eKTPOMATHUTHBIX BOJIH /I COTOBO¥ CBSI3U
CBETOBBIE SIBJIEHUS
111 JlydyeBas moaeJb cBera. McTOUHHKH cBeTa




11.2

11.3

IIpsimoIMHEHOE pacIIPOCTPaHEHHE CBETa

OTtpaxenue cBera. [Li1ockoe 3epkano. 3aKoH 0TPaKeHUs
cBeTa

11.4

IIpenomienue cBera. 3akoH npesomiienusi ceera. [losHoe
BHYTPeHHee OTPa:keHue CBeTa

115

11.6

11.7

JIunza. Xoj jyuyei B JTuH3e

OnrTuyeckasi cucreMa (])OToamlapaTa, MHUKPOCKOIIa U
TeJIeCKoIma

I'na3 kak onTn4yeckasi cucremMa. bianzopykocrs u
AAJTbHO30PKOCTH

11.8

11.9

Pa3no:xenue 6esioro ceera B ciektp. OnbiTel HoloTOHA.
CioxeHue cieKTPaJbHbIX IIBeTOB. /{ucnepcus ceera

IIpakTyeckue padorTsi:

###Par###cciienoBanne 3aBUCHMOCTH YIJI1a OTPasKeHHU s
CBETOBOIO JIy4a OT yIJia najeHus.

###Par###3yyeHue xapakTepuCTUK M300paskeHHs peaMeTa
B ILIOCKOM 3epKaJie.

###Par###ccienoBanne 3aBUCHMOCTH YIJ1a MPeJIOMJICHUS
CBETOBOIO JIy4Ya OT yIJia MaJeHusl Ha TPaHMIle «BO3IYX —
CTEKJI0».

###Par###Iloayuenne n300pakeHnii ¢ NOMOLIbIO
coOuparouieii JMH3bI.

#Hi#HPar####Onpenenenue (poKycHOro paccTostHus 1
ONTHYECKON CHJIbI COOMPAIOLIei JIMH3BI.

#HPar###0nbIThI N0 pPa3JioKeHNI0 6eJI0ro cBeTa B CIEKTP.

#HHHPar####OnbIThl 10 BOCHPUSTHIO IIBETA MPeIMeTOB NPU UX
HA0JII0ICHUH Yepe3 LBeTOBbIe (PUIbTPBI

11.10

11.11

du3nueckue siBjieHns B npupoae: 3armennst Connua u Jlynsl,
BeTa TeJl, ONTHYEeCKHe siBJIeHus1 B atMoc(epe (uBeT Heda,
pedpaxkums, paayra, MUpPax)

TexHuuyeckue yCcTpoiicTBa: 04KH, Nepuckon, poroannapar,
ONTHUYECKUE CBETOBO/bI
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KBAHTOBBIE SABJIEHUA

OnbiTel Pe3epdopaa u miianerapuas moaesb aroma. Mojaesb

12.1
aroma bopa

12.2 Hcnyckanue u norJiomenune ceera aromoM. KBaHrel.

' JIuneiyaTble CIEKTPHI
12.3 PaguoakTuBHOCTB. Anb(a, OeTa- 1 raMMa-u3JIy4eHHUs!
124 Crpoenne aroMHoro siipa. HykjioHHasi MoJe/ib aTOMHOIO

' siapa. M3oronnt
125 PagnoaktuBHbie npespamenusi. [lepuoa moaypacnaga

' ATOMHBIX s1Iep
126 SlnepHble peakunu. 3aKOHBI COXPAHEHHS 3apPA/A0BOI0 H

' MAaccoBOro 4mcet
12.7 JHeprus cBA3M aTOMHBIX siiep. CBSI3b Macchl H JHEPrUuH
128 Peaknuu cunTe3a u nesieHus saep. UcTouHuKkn 3Hepruun

' CouHuA ¥ 3Bé3]
12.9 SAnepHas 3Hepreruka. /leiictBue painoaKTUBHBIX U3JIyYeHH

' HA )KMBbIe OPraHU3MbI

IIpakTyeckue padorTsI:
Ha0nroaenne ciuIOMIHBIX M JTHHEHYATHIX CIIEKTPOB
U3J1y4eHHUsl.
12.10
HccnenoBanue TpeKoOB: H3MepeHHe JHEPTHUH YACTHIIBI 110
TOPMO3HOMY NIyTH (110 (poTorpapusam).
HN3mepenue pagHoaKkTUBHOIO oHA
duznyeckue siBJIeHUs B IPUpo/ie: ecTeCTBEHHbII

1211 PaIMoOAKTUBHBIH (OH, KOCMUYECKHUe JTyYd, PAIHOAKTHBHOE

' U3Jy4eHHe MPUPOAHBIX MHHEPAJIOB, AelicTBUE

PAIMOAKTHBHBIX U3/Iy4YeHUH HA OPraHu3M 4ejioBeKa

12.12 TexHu4eckue ycTpoicTBa: CIEKTPOCKON, MHAWBHAYAJIbHbII

A03uMeTp, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHON TPOT'PAMMBI OCHOBHOT'O

OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0

CBSI3H M MIO3HABAEMOCTH SIBJICHHI MPHUPO/IbI, 0 POJIH IKCIIEPUMEHTA B

(pusnyecKux 3HAHUH M UX POJIM B LHEJOCTHON eCTeCTBEHHOHAYYHOI

(pU3HUKOB B pa3BUTHE HAYKH, 00bsICHEHHE MPOIECCOB OKPYKAKIIET0

YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbI
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

IMonnmanme posid GU3NKU B HAYYHON KaAPTHHE MUPA;
chopMUpPOBAHHOCTH 0A30BBIX MPEICTABJIEHNH 0 3AKOHOMEPHOI

¢pusuke, o cucremoodpasyromei pojiu pU3MKH B PAa3BUTHH
eCTeCTBEeHHbIX HAYK, TEXHUKHU U TEXHOJIOTHIi, 00 IBOJIIOLMHU

KapTHHE MHPAa, 0 BKJIa/le POCCUICKUX M 3apy0e:KHbIX YUEHbIX-

MHpa, pa3BUTHE TEXHUKH U TEXHOJIOTH il

3HaHus 0 BUAAX MaTepuu (BeIeCTBO M 110J1e), 0 JBHKEHUHN KaK
crocode CylmecTBOBaAHUA MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM

TEOPHUHU CTPOCHHUS BellecTBa, 0 GU3NYEeCKOM CYIIHOCTH SABJICHUI

NpUpoaAbI (MeXaHUYECKHUX, TEIIOBBIX, 3JIEKTPOMATHUTHBIX U

KBAHTOBBIX); YMEHHUE Pa3Iu4YaTh SIBJEHHUS MO OMUCAHUIO UX
XapaKTepPHbIX CBOICTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINX
AaHHoe pu3nYecKoe siBJIeHHe; YMeHHe PACIIO3HABATH NPOsIBJIeHHE
H3YYCHHBIX (PM3MYECKHUX SBJEHUI B OKPYKAOIIeM MHUPeE, BbIIeJIAs
HX CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKH)

Baagenne ocHOBaAMHU MOHATHIAHOIO anmapatra 1 CMAMBOJIMY€CKOIo
A3bIKA (l)I/I3PIKI/I H UCII0JIB30BAaHHUE UX IJIA PCIICHUSA y‘leﬁHbIX 3agav;
YMEHHUE XapaKTEpUu3oBaTh CBOMCTBA TeJ, (l)H3H‘IQCKI/Ie ABJICHUA U
Mpoueccnbl, UCIMOJIb3YyH (l)yHI[aMeHTaJ'lLHI)Ie H SIMIIHPUYIECCKHUE 3AKOHBI

YMeHue onuceIBaTh H3y4YEeHHbIE CBOMCTBA TeJ U (PU3HYECKHUe
SIBJICHHS, MCIOJIb3YH (PpU3HYeCKHe BeTHYUHbI

Biagenne ocHOBaMH METO10B HAYYHOI'0 O3HAHMSA C Y4€TOM
co0.1r0eHNs MPABUJI 0€30IaCHOr0 TpyAa: Ha0M0ieHue (pu3nyecKux
SIBJICHMIA:

YMeHHE CAMOCTOSITeJIbHO COOMPATh IKCIEPUMEHTAIbHYI0 YCTAHOBKY
U3 JAHHOr0 HA0opa 000pyA0BaHMS 10 HHCTPYKIUH, ONIMCHIBATH X0/
ONbITA U 3aIIUCHIBATH €ro pe3yJbTaThbl, (POPMYJTUPOBATH BHIBO/AbI;




NpPOBeJeHUe NPAMBIX M KOCBEHHBIX H3MepeHUil (Pu3ndecKux
BEJIMYHH: YMEHHE IJIAHUPOBATH H3MEPEeHHUsl, CAMOCTOSTEIbHO
€co0MPAaTh IKCIEPUMEHTAJIBHYI0 YCTAHOBKY 110 MHCTPYKIMH,
BBIYUCJIATH 3HAYCHHE BEeJINYMHBI U AHAJIU3HPOBATH I10JIy4YeHHbIE
pe3yJIbTaThl ¢ y4¢TOM 32IaHHOM MOTPELIHOCTH Pe3y1bTATOB
U3MepPEeHMH;

NpoBe/ieHHEe HECJI0KHBIX IKCIIEPUMEHTAIbHBIX HCC/Ie0BAHMI;
CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTAIBbHYIO YCTAHOBKY H
NMPOBOJAUTH UCCJIEI0BAHNE 110 HHCTPYKUHNH, IPEACTABJATH
MOJIy4eHHbIe 3aBUCUMOCTH (pU3HYeCKUX BeJIUYUH B BUAe TA0HI U
rpa)uKoB, YYUTHIBATH MOIPEITHOCTH, /1€J1aTh BLIBO/BI M0
pe3yJbTaTaM UCCJIe10BaAHUS

IHonnmanue XapaKkTepHbIX CBOMCTB (PM3UYECKUX MO/Ies el
(MaTepuajbHasi TOYKA, A0COJTIOTHO TBEPI0€E TEI0, MOAEJN CTPOCHUS
ra3oB, »KUJAKOCTeH 1 TBEPABIX TeJl, IVIAHeTAPHAsSI MO/leJIb aTOMa,
HYKJIOHHAs1 MO/IeJIb AaTOMHOI0 Si/Ipa) U YMeHHe NPUMEHATh UX JJIs1
00bsicHeHUs (PU3MYECKUX MPOIECCOB

Ymenne 00bsACHATH pU3MYECKHE MPOIECCHI M CBOWCTBA TeJl, B TOM
YyHcjie U B KOHTEKCTEe CHTYyallil NPAKTHUKO-OPHEHTHPOBAHHOTO
XapakKrepa, B YaCTHOCTH, BBIAABJISTH NPUYMHHO-CJIEICTBEHHbIE CBA3HU
U CTPOUTH 00BbSICHEHHE C ONIOPO HA M3YyYEeHHbIE CBOMCTBA
(pusnveckux siBjieHUi, Gpu3nyeckne 3aKOHbI, 3aKOHOMEPHOCTH U
MO/eJH

YMeHue pemiaTh pacuéTHbIe 3aa4u (Ha 6a3e 2 — 3 ypaBHeHHi),
HCIO0J1b3Ysl 3aKOHbI U (hopMYy.Jibl, CBA3bIBalOIIMe (pusndeckue
BEJIMYHMHbI, B YACTHOCTH, 3alIUCBIBATH KPATKOE YCJI0BHE 3a1a4H,
BBISIBJIAATH HEJOCTAIOLHeE JaHHbIE, BBIONPATH 3aKOHBI U (POPMY.JIbI,
Heo0XoauMbIe [1JIs1 e¢ pelIeHNs, CI0Ib30BaTh CIIPABOYHbIE JaHHbIE,
NPOBOJHUTH PACYETHI M OLICHUBATH PEATHCTHYHOCTD MOJTY4eHHOI0
3Ha4YeHus1 PU3NYEeCKOH BeJIMYMHBI; YMEHHE ONPeNeJsiTh PA3MEPHOCTh
(pu3nyecKkon BeJMYHHBI, OJIY4EeHHOH NIPH PelIeHUH 321241

10

YMeHune xapakTepu3oBaTh NPHHIMIbI 1efCTBUS TEXHUYECKHX
YCTPOWCTB, B TOM 4HcJ/ie ObITOBBIX IPUOOPOB, M NPOMBIILIEHHBIX
TEXHOJIOTHYEeCKUX MPOLECCOB M0 UX ONUCAHUIO, MCII0JIb3YS 3HAHUSA O
cBoiicTBax (pu3nvecKux siBJICHHH M He00X0AUMBIe (PU3HUYECKHUE
3aKOHOMEpPHOCTH

YMeHHe HCIO/Ib30BATh 3HAHHUSA 0 (PU3MYECKHUX SBJICHUSAX B
NOBCEeHEBHOM KU3HHU 1151 o0ecnievyeHusi 0€30I1aCHOCTH NPH
oOpaieHnH ¢ OBITOBBIMHM NPUOOPAMH M TEXHUYECKUMH




YCTPOiicTBaMHU, COXPAHEHHS 30POBbS U COOTI0IEHUSI HOPM
IKOJIOTHYECKOro NMOBeAeHNsI B OKPY:KAKOIeH cpeie; MOHUMAaHKe
HEO0X0AMMOCTH NIPUMEHEHUS JOCTHKeHU (PU3NKH ¥ TEXHOJIOTHI
JJIs1 PAIHOHAIBLHOTO MPUPO/I0TI0JIb30BAHUSA

11

OnbIT MoncKa, npeodpa3oBaHus U NpeAcTaBIeHUuss HHPopMauuu
(pu3nyecKkoro copepkaHus ¢ HCNOJIb30BAHNEM HH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIi; yMeHHE OLIEHUBATH JOCTOBEPHOCTH
NMOJIy4eHHOH NH(OPMALMU HA OCHOBE UMEIOIIMXCH 3HAHUN U
JAOMOJIHUTEJbHBIX HCTOYHUKOB; YMEHHE MCI0JIb30BaTh NPH
BBINOJIHEHUHU Y4eOHBIX 32JaHUIi HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
(pu3nyecKoro coaep:kaHus, ClipaBoYHbIe MaTepPHaJIbl, pecypchbl ceTH
HNHTepHeT; BiaeHne 02a30BbLIMUA HABBIKAMY NMPe00Pa30BaHUS
uHopMannH 13 OHOM 3HAKOBOM CHCTEMBbI B IPYI'YI0; YMeHHE
€03/1aBaTh COOCTBEHHbIE MUCbMEHHbIE H YCTHbIE COOOIIEHUsS HA
OCHOBe HH(OpMALNH U3 HECKOJBKHUX HCTOYHHKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D I1O
PU3UKE

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

1 MEXAHHWYECKUE SABJIEHUSA

Mexanunueckoe aBuxkeHue. MarepuajbHas Touka. CucreMa oTcuéra.

11
OTHOCHTEIbHOCTD ABHKEHHUS

PaBHomepHoOe 1 HepaBHOMepHOe ABHKeHUe. CpeaHsisi CKOpocTb. DopmyJia 1Jist
1.2 BBIYHCJIEHUs CpeHeii ckopoctu: V = S/t

PaBHoMepHOe npsiMoJIHeliHOe IBUKeHHe. 3aBUCUMOCTH KOOPAMHATHI TeJia OT
BpeMeHH B ¢JIyuyae pABHOMEPHOT0 NMPSIMOJIMHENHOT0 IBHKEHUS:

13 (1) =x, +ut
Fpa([)mcn 3aBUCUMOCTH OT BPEMCEHHU JISI IIPOCKIUHU CKOPOCTH, IPOCKIIUHA
nepeMemecHusi, IyTH, KOOPAUHATHI IPU PABHOMEPHOM l'[pﬂMOJ'lPIHGifIHOM

ABHKCHUH

3aBHCHMOCTD KOOPAMHATLI T€Ja OT BPEMEHU B CJIy4Yae paBHOYCKOPEHHOI O
leﬂMOJ'lHHEfIHOFO ABH/KCHUSA:

-

El...
Sp(f)=Vo, * I+ a;* =

F

@DopMyJibl AJ151 MPOEKIUN NepeMenieHus], TPOCKIMU CKOPOCTH U MPOEeKIHHU
YCKOpPEeHHUS NIPH PABHOYCKOPEHHOM NPSIMOJIUHEHHOM ABH/KEHHUH:

-

1.4 t

-5_\_(?')=Ug_\. ‘T+a "E"

X

U.T('f) =Upy T4, L,

a (f) =canst,

I'paduxy 3aBHCHMOCTH OT BpeMEHH VIl IPOCKIMHU YCKOPEHHsl, IPOeKINH
CKOPOCTH, NPOCKIUH NepeMelleHusl, KOOPAMHATHI IPH PABHOYCKOPEHHOM
NPSIMOJIMHEHOM IBH:KEHHH




CBoOoaHoe najgeHue. @opmyJibl, ONMUCHIBAIOIINE CBOOOTHOE MaJeHUE TeJIa 10
BePTHKAJHU (IBHKEHHE TeJIa BHU3 HJIM BBEPX OTHOCHTEJILHO MOBEPXHOCTH

15 3emun). I'padukn 3aBUCMMOCTH OT BPpeMEHH /JIS1 IPOEKIIUU YCKOPEeHUs,
NPOEKIUH CKOPOCTH M KOOPAUHATHI IPH CBOOOIHOM IAaJJCHUH TeJIa 110
BEPTHKAJIH
CxopocTh paBHOMEPHOI0 ABUKEHHS TeJIa 10 OKpyskHocTH. HanpaBienune
CKOPOCTH.
®opmyJia VI BBIYMCICHUS CKOPOCTH Yepe3 PaAnycC OKPYKHOCTH M NEPHOJ
oOpameHus:
U= 2R
T
LenTpocTpemuTesbHOe yckopeHnue. HanpasJ/ieHne HeHTpOCTpEeMHUTEILHOTO
yckopeHusi. ®opmyiia 11 BBIYMCICHUS YCKOPEHUS:
1.6
2
a — L
" R
®opmyJia, CBA3BIBAIOIIAS MIEPUOL M YACTOTY 00palleHUs:
V= 1
T
Macca. Il.noTHoCTh BemecTtBa. @opMyJia AJis1 BbIYMCJICHUSA IIJIOTHOCTH:
b= m
17 v
1.8 Cuna — BekTopHasi pusndeckas BeauunHa. CioxkeHne CUII
1.9 ABnenne nunepuuu. Ilepsrolii 3akon HeroTona
Bropoii 3akon HeroTona:
1.10

F=m-a




CoHanpas/ieHHOCTh BEKTOPa YCKOPEHHUsI TeJla i BEeKTOpa CHJIbI, JeiCTBYIOLIeH
Ha TeJIo

B3aumopneiictBue Tea. Tpernii 3akon HbloToHa:

Fy y=-Fi

1.11
Tpenue nMokos U TpeHue CKONbKeHUsA. Popmysia A1 BBIYHCICHUA MOLYJIs
CHJIbI TPEHHUS CKOJIb/KCHHUSA:
F_=u-N
1.12 =}
Jedopmanus Tena. Ynpyrue u Heynpyrue gepopmanuu. 3aKoH ynpyroi
negopmanun (3axon I'yka):
BcemupHoe TArorenue. 3aKoH BCEMUPHOI'0 TATOTEHUSI:
my -4
F=G. L1 _2
R
1.14 Cuaa TsizkecTH. YCKOpeHHe cBOOOIHOI0 NMaieHu .
®opmyJia 11 BBIYMCICHUS CHJIbI TSIZKeCTH BOJIM3M mMoBepxHocTH 3emun: F =
mg.
JBukenne miaanetr BOKpyr Cosanna. Ilepas kocMu4ecKkasi CKOpPOCTb.
HeBecomocTh 1 nneperpysku
NMnyabe Tena — BeKTOpHasi pusnyecKasi BeJIMYMHA.
1.15 p=mi

HNmnyabe cucremsl Tes. U3menenne ummnyJibca. UmnyJibe cniibl




1.16

3akon COXPaHCHUA UMITYJIbCA TJIsd 3aMKHyTOI7I CHCTEMBI TeEJI:
Dp=nyUy +in, U, =const

PeakTuBHOC IBHKEHHUE

1.17

Mexanudeckas paﬁoTa. (I)opMy.na JJI BBIYUCJICHUS paﬁoTbl CHJIBI:

A=Fscosa

Mexannueckass MOIIHOCTD:

1.18

KuHeTHuyeckasi 1 NOTEHIMAJbLHAA JHEprus. (I)OpMyJ'[a AJIsl BBIYUCJICHUSA
KHHETHYECKOH JHEPrum:

Teopema 0 knHeTH4YecKOi IHeprun. @opmy.ia A BbIYUCICHUS
NMOTEHI[HAJbLHOW IHEPIrUH TeJa, OJAHATOro

Hax 3emMJaéii:

E,= mgh

1.19

Mexanuueckas JHEpIrus:
E=E.+E,

3aKoH coxpaHeHHs] MeXaHHYeCKOil YJHeprun. Popmy.ia 1Jisl 3aKOHA COXPAHEHUA
MeXaHU4YeCKOI JHepruM B OTCyTCTBHe CHJI TpeHusi: E = const.

IIpeBpamenne MexaHM4eCKOH IHEPIUU NPH HAJTUYHH CHIIBI TPEHHUS.




1.20

1.21

IIpocTbie MexaHU3MBI. «30JI0TO€ MPABUI0» MEXAHNUKH.
Poruar. Moment cuiibl: M - FI.

YcioBue paBHOBeCHS pblyara:
M+M, +..=0
1 2
IMonBu:xHbIi U HemoABUKHBIN 0J10ku. KIIJI mpocThIX MeXaHU3MOB,

n= Anonesaas

‘A'-SG.I]_‘:EHH

JlaByieHnne TBEPAOro TeJIA.

@opmyJia I BbIYMCIEHUS 1aBJeHUs TBEPAOro Tejia:

JdaByenue raza. ArmocgepHoe JaBjieHHe.
I'mapocrarnyeckoe JaBjaeHNe BHYTPH KHUJAKOCTH.

(I)opMyna AJISA BBIYMCJICHUAS TABJICHUA BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3akon Ilackansa. 'mapasanyecknii npecc

1.23

1.24

3akon Apxumena. @opmyia 1Jis onpeieieHNsl BHITAJIKUBAIONIEH CHITbI,
AeHCTBYIOLIEH HA TeJI0, MOTPYKEHHOE B *KUAKOCTh WIH ra3:

Fa =pgV

YcaoBue niiapanus teaa. IlnaBanue Cy10B H BO31YXOILVIABAHUE

Mexann4deckue Kojae0aHus. AMIUIUTY/AA, IEPUO] U YaCTOTA KoJIeOaHuil.
®opmyJia, CBA3BIBAIOIIAN YACTOTY U NEPHOJ KOJTCOAHMI:

vol
T




1.25

1.26

MareMaTH4ecKH U NPYKMHHBIA MassTHUKH. [IpeBpalenue JHepruu npu
K0J1e0aTeJILHOM ABHKEHUH

3aTyxawmme Kosedanusi. BoiHyK1eHHbIe KoJie0anus. Pesonanc

1.27

1.28

1.29

1.30

Mexanuuyeckue BOJIHbI. [IpogosibHbIe U MONIEpPeYHbIe BOJHbI. [JIMHA BOJHBI U
CKOPOCTH PACHPOCTPAHEHHS BOJIHBI:

L=v-T

3Byk. 'pomkocTh 1 BbIcOTA 3BYKa. OTpaskeHue 3ByKOBOIl BOJIHBI HA IPaHHUIlE
AByx cpen. Undpa3Byk u yabTpa3BykK

Ilpakmuueckue pabomut

HN3Mepenue cpeaHeil NJOTHOCTH BelIECTBA; APXUMET0BOI CHJIbI; KECTKOCTH
NPYKUHBI; KOA(PPUIIHEHTA TPEHHS CKOJIbKEeHHUsI; pa00ThI CHJIbI TPEHUS, CHJIbI
YIPYIOCTH; CPeJAHeil CKOPOCTH IBUKEHUsI OPYyCKA 110 HAKJIOHHOM IJIOCKOCTH;
yCKOpeHuUs1 OpycKa NMPH ABUKEHUH 110 HAKJIOHHOM MJIOCKOCTH; YACTOTHI H
NMepuoaa KoJIeOAaHNI MATEMATHYECKOT0 MASITHUKA; YaCTOThI U NMEPUOAa
KO0JIeOaAHM i MPYKUHHOTO MASITHMKA; MOMEHTA CHUJIbI, 1eiiCTBYIOIIEr0 HA PbIYars;
PadoThI CHJIBI YIIPYTOCTH NPHU MOAbEMeE IPy3a ¢ NOMOIIbLIO HEMOABUKHOTO
0,10Kka; padoTHI CHJIBI YIIPYTOCTH MPH NOAbEME IPy3a ¢ MOMOIIbLIO MOABUKHOTO
0J10KA.

HccnenoBanue 3aBUCMMOCTH apXHMeI0BOi CHJIbI OT 00bEMA NMOrPy:KEHHOM
YACTH TeJIa M OT IVIOTHOCTH KUIKOCTH; He3aBUCUMOCTH BBITAJIKHBAIOLIEH CHJIIbI
0T MACChI TeJ1a; CHJIbI TPEHHUS CKOJIbKEHUS OT CHJIbI HOPMAJILHOIO 1aBJICHUS H
OT PO/ia MOBEPXHOCTH; CHJIbI YIIPYIOCTH, BOSHMKAIOLIEH B IIPY;KUHE, OT CTENEeHU
AeopManuu NPYKMHbI; YCKOPEHHUs OPyCKa OT yIJ1a HAKJI0OHA HANPaBJISAIOLICH;
nepuoaa (4acTorbl) KoJeOaHUIl HUTSHOI0 MasiTHUKA OT AJIMHBI HUTH; IIePHOJA
KOJ1e0aHMH NPYKUHHOTO0 MAasiTHMKA OT MacChl IPy3a U KECTKOCTH NMPY/KUHBI;
uccjieloBaHue He3aBUCHMOCTH Ieproia Ko1e0aHuii HUTSIHOTO MAsiITHUKA OT
Macchl rpysa. IIpoBepka yciioBusi paBHOBecHs pbryara

QDu3uueckue A61eHUA 6 RPUPoOe: IPUMEPbI IBHKEHHA € PA3JIHYHBIMU
CKOPOCTAMM B ’KUBOM U HE:KUBOW NPHUPOJeE, AeliCTBHE CHJIbI TPEHHUS B IIPUpOAe H
TeXHHKe, IPUJIUBBI U OTJIMBBI, ABHAKeHHE I1aHeT COTHeYHOH CHCTeMBl,
PeaKTHBHOE ABUKEHUE sKMBBIX OPIaHM3MOB, PbIYaru B TeJle YeJ10BeKa, BIUsIHHe
aTMoc(epHOro JaBJeHHUs HA )KUBOI OPraHu3M, IJIAaBaHue pbl0, BOCIPUSITHE
3BYKOB KUBOTHBIMH, 3€MJICTPSACEHUCE, ceiicMuyecKkmne BOJIHbI, HYHAMH, 3X0

1.31

Texnuueckue ycmpoﬁcmea: CIIUAOMETP, JATYUKH MOJOKECHUSA, PACCTOAHUA U
YCKOpEeHUud, TUHAMOMETP, NOAIIUITHUKHU, PAKETDBI, pbIvar, HOI{BI/I)KHBIﬁ U




HENOJABHMKHBII 0J10KH, HAKJIOHHAS IIOCKOCTh, IPOCTbIe MEXaHU3MBbI B ObITY,
€000 IIMecs: COCY/Abl, YCTPOHCTBO BOJAONPOBOAA, THAPABJINYECKUH Ipecc,
MaHOMeTp, 0apoMeTp, BbICOTOMeP, NOPILIHEBOIi HACOC, apeoMeTp, IX0J10T,
HCI0JIb30BaHME YJIbTPa3BYKa B ObITY U TEXHUKE

2 TEIIJIOBBIE SABJIEHUSA
OcCHOBHBIE M0JIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKOIl TeOPHHU CTPOEHUS
2.1  BemecTBa. Mojaesau TBEPAOTO, sKUKOT0 M Fa3000pPa3HOro COCTOSIHUIA BellecTBa.
Kpucranauveckne u amopgubie Tejia
99 JABuxenne yacTun BemecTsa. CBsi3b CKOPOCTH ABHKEHUS YACTHIL €
' TeMIueparypoii. BpoyHoBckoe nBu:kenue, 1upPpy3us
2.3 CMavnBaHMe U KAMWJISIPHbIE SIBJICHUSA
24 TenJioBoe pacuiupeHnue u c:kaTue
2.5 TemnoBoe paBHOBecHe
26 Buyrpennss 3neprusi. Padora u Temionepenaya Kak crnocoobl H3MeHEHUs
' BHYTpPEHHEI dHeprum
2.7 Buabl Tenuionepenayn: TenJI0NpoOBOIHOCTh, KOHBEKIUS, H3JIyYeHHE
HarpeBanue u oxsa:kaenue teji. KoaudecTBo TemjioTol. YeabHasi
TeII0éMKOCTh:
2.8
O=am(t,—1)
3aK0H cOXpaHeHHs JHEPTUM B TEILIOBBIX MPoIeccaX. YPaBHEHHE TEMJIOBOIO
OaJsiaHca:
2.9
Q+0, +..=0
Hcnapenue n kougeHcauus. I3MeHeHue BHYTPEeHHel SJHEPruM B mpouecce
ucrnapenus U KonaeHcanuu. Kunenue skuakoctu. YaejabHas Temiora
2.10 napoodpa3zoBanusi: L = Q/m
211 BaaxHocTh BO3ayxa




ILnaBienue u kpucrainsanusa. M3MeHeHne BHYTpEHHEH JHEPIMU NIPU
IUIABJICHHH M KPUCTAJUIN3ALHMHU. Y1eIbHAs TEIJIOTA IJIABJICHHUA:

2.12 . O
=
m
BHyTpeHHsIsl SJHeprusi CropaHus TOIJIMBA. Y/1eIbHasl TEIVIOTA CTOPAHUSA
213 TomamBa: g = Q/m
2.14 IIpunuune! padorsl TemnoBbix Aurarteneii. KII/{ tensosoro nsurarens
Ilpakmuueckue padomut
HN3mepenue yneabHON TEMIOEMKOCTH METAJIMYECKOI0 IMJIHHAPA; KOJIHYeCTBA
TeIJIOThI, OJIy4eHHOr0 BO/10H KOMHATHOM TeMIiepaTypbl (pMKCHPOBAHHOM
Macchbl, B KOTOPYIO ONyIlIeH HArpeThli HUJIMHAP; KOJIN4YeCTBa TelJI0Thl,
2.15 OT/IAHHOI'0 HATPETHIM HWJIMHAPOM, NOCJe OIyCKAHHS €ro B BOAYy KOMHATHOM
TeMIepaTypbl; OTHOCHTEIbHOM BJIAKHOCTH BO31yXa; yAeJIbHOM TeNI0ThI
nJaBjeHus Jbja. McciienoBanue n3MeHeHus: TeMIepaTypbl BOAbI IPH
Pa3IUYHBIX YCIOBUSX; IBJCHUS TeNI000MeHAa NPU CMEIIHBAHUM XO0JIOHOM H
ropsiueil BoJbl; pouecca ncrnapeHust
QDu3uueckue A6aeHUA 6 RPUPOOe: IOBEPXHOCTHOE HATSKEHHE H KallWJUIIPHbIe
2.16  sBJeHHS B NPHPOIE, KPUCTAJLIBI B Ipupoe, uinydenue CoHia, 3amep3aHue
BOJ0EMOB, MOpCKHUe OpHU3bI; 00pa3oBaHue POChl, TYMAaHA, MHesl, CHera
Texnuueckue ycmpoiicmea: KanuJLIsipbl, IPUMePbI HCIOIb30BaHUS
517 KPHCTAILIOB, KHIAKOCTHBIA TEPMOMETP, JaTYHK TEMIIEPATYPhI, TEPMOC, CHCTEMA
' OTOIJICHHUS IOMOB, THTPOMETPBI, ICHXPOMETP, NapoBasi TYpOMHA, ABUIATENIb
BHYTPEHHEr0 CrOpaHus
3 IJIEKTPOMATHUTHBIE ABJIEHUS
3.1 DuiekTpu3aums Tej. [[Ba Buaa 3j1eKTpUYeCKUX 3aps/10B
3.2 B3anmopeiicTBue 3apskeHHbIX Tesl. 3akoH Kynona
3.3 3aKO0H cOXpaHeHHs YICKTPHYECKOro 3apsiia
3.4 JuiekTprueckoe nosae. Hanpsizk€HHOCTD djIeKTprYecKkoro moJisi. Ilpuanun

CyNepno3uLMHU IeKTPUYECKHUX MoJiel (Ha Ka4eCTBEHHOM YPOBHe)




Hocurenu 3j1ekTpHYecKUX 3apanoB. [deiicTBHE 21eKTPHYECKOro 1oJId HA

3.5
3jiekTpuyeckue 3apsiabl. [IpoBOAHMKH M TUIJIEKTPUKH
IocTosTHHBIN JIeKTPUYECKUl TOK. JlelicTBHUS 3JIeKTpHUYecKOoro Toka. Cuia
Toka. Hanpsixenue.
3.6 |:q/t,U:A/q
DJIeKTPpHYeCKOe CONPOTUBJIEHHE. Y/IeJIbHOE JJIEKTPUYECKOe CONMPOTHBJIEHHUE:
3.7 R =pl/S
3akon Oma s yyacTka djiekTpudeckoii menu: | = U/R
3.8
I[MocnenoBaTenbHOE coelMHEHHE TPOBOTHUKOB:
1, =1,. U=U,+U,. R=R, +R,
3.9 IMapanjeabHoe coeUHEeHNE MPOBOHNKOB PABHOI0 CONPOTUBJIEHUS
U=U:I=I+1I; r=5
2 2 -
CMemaHHbIE COeJUHEHNSI IPOBOIHUKOB
Pabora u MouHOCTB 3j1eKTpUUeckoro Toka. A = Ult, P = Ul
3.10
3akoH /[xoyns — Jlenna:
2
311 O=I"-R-t
312 OmnbIT Dpcrena. MarHuTHoe 1moJie NPAMOro NPOBOJHUKA ¢ TOKOM. JIuHumn

MATHUTHOMH MHIYKIHH




MarnuTtHoe 1moJie NIOCTOSHHOI0 MAarHuTa. BzaumMoaeiicrBue mocTOAHHBIX

3.13
MarHuTOB
3.14 JlelicTBMe MATHUTHOIO MOJIsl HA MPOBOAHUK ¢ TOKOM
3.15 OnbiThl Papanesi. AABieHne 31ekTpoMariuTHoOi nHAYKIUU. [IpaBuio Jlenna
Ilpakmuueckue pabomot
H3mepeHue 31eKTPHYECKOT0 CONPOTUBJICHUS Pe3MCTOPA; MOIIHOCTH
3JIEKTPUYECKOr0 TOKA; padoThI 3JIEKTPHYECKOI0 TOKA.
HccaenoBanue 3aBUCMMOCTH CHJIbI TOKA, BOSHHKAIOLIEI0 B IIPOBOJHUKE
3.16 (pe3ncTopsl, 1aMIIOYKa), OT HANIPSIZKEHUs] HA KOHLAX NPOBOJHHKA;
3aBHCHMOCTH CONPOTUBJIEHHS OT JJIMHbI MPOBOAHUKA, MJIOMIAIH €ro
NMONEePeYHOro ce4eHs u y/1eJIbHOr0 COMPOTHBIIEHHS.
IIpoBepka npaBuJia 1Jis 3JIEKTPHYECKOr0 HANIPSIKEHUSI NIPH 10C/Ie/10BaATeIbHOM
coeIMHEeHUH MPOBOHUKOB; MPABHJIA JUISA CHJIBI JJIEKTPUYECKOI0 TOKA NMPH
napauieJi-HOM COeIMHEHHH MPOBOIHMKOB (PE3UCTOPHI H JIAMIIOUYKA)
Du3suuecKkue A61eHUA 6 npupode: eKTPUYECKHe sIBJIeHUs B aTMocdepe,
3.17 2jeKTpPUYECTBO KMBBHIX OPraHM3MOB, MATHUTHOE 10Jie 3eMJIH, Apeii( moJIocoB,
POJIb MATHUTHOI'O MOJIAA VIS KU3HH HA 3eMule, OJISIPHOE CUSIHHE
Texnuueckue ycmpoiicmea: 3JeKTPOCKOI, aMIiepMeTp, BOJIbTMETP, peocTar,
CYETUYHK 3JIEKTPUUYECKOI FJHePIrun, 3JIeKTPOOCBeTHTEIbHbIe IPUOOPHI,
3.18 HarpeBaTe/bHbIE YJIeKTPONPHOOPHI (IPUMeEPHI), dTeKTPHUYECKUe
NpeI0XPaHUTETH, JIEKTPOMATHHUT, JJIEKTPOABUTATEb MOCTOAHHOI0 TOKA,
reHepaTop NMOCTOSIHHOIO TOKA
3.19 DJIeKTpOMarHuTHbIe BOJIHBI. IlIkasa 3JIeKTpPOMAarHMTHBIX BOJIH
3.20 JlydyeBasi moaesn cBera. IIpsimosinHeiiHOe pacipocTpaHeHHe CBeTa
3.21 3akon orpakenus csera. [L1ockoe 3epkano
3.22 IIpenomiienne cBera. 3aK0oH NpeJIOMJIEHHUS CBETa
3.23 JAucnepcusi cBera
324 JInnza. Xox gy4deii B 1uH3e. PoKycHOe paccTosiHMe JTHH3bI. ONTHYeCKasi CHJIa
' aunsel: D = 1/F
3.25 I'na3 kak onTuyeckasi cucrema. Onruyeckue npudOpbI
3.26 Ilpakmuueckue padbomot




###Par###3Mepenne oNTHYECKOH CHJIbLI cOOMparonleil JMH3bI; (POKYCHOT 0
paccrosiHusi coouparomieii JJUH3bI (110 CBOMCTBY paBeHCTBA pa3MepoB NMpeaMeTa
U M300pakeHNsi, KOT/a MpeaMeT PacmnojioKeH B IBOHHOM (poKyce), moKa3aTes

NpeJIOMJIeHHs CTeKJIA.

###Par###WccienoBanue cBOHCTBA N300pakeHHsl, OJYYEHHOT0 ¢ TIOMOIIbI0

coOuparonei TMH3bI; U3MeHeHHsI POKYCHOT0 PACCTOSHUSA ABYX CJI0KEHHbBIX

JIMH3; 3aBUCHMOCTH YIJIa NPeJIOMJIEHUS] CBETOBOI0 JIy4a OT yIJia MajeHus Ha
rpaHuIe «BO3AYX — CTEKJI0»

Qu3uueckue aenenusn ¢ npupooe: 3atmennsi Coanna u Jlynol, usera re,

3.27
onTHYecKUe siBJIeHUsI B aTMoc(epe (BeT Heda, pedpakius, paayra, MUPaxK)
398 Texnuueckue ycmpoiicmea: 04KkH, Nepuckon, poroannapar, onTu4ecKue
' CBETOBO/IbI
4 KBAHTOBBIE SIBJIEHUS
41 PagnoakTuBHOCTH. Asb(a-, 6eTa-, raMmma-u3iayuyenus. Peakuun anbpa-u 0era-
' pacnaaa
4 OmnbiThl Pe3epdopaa no paccesnuio aabpa-yactun. [lnanerapuas monenb
' aToMa
4.3 CocraB atomHoro sigpa. Uzoronnl
4.4 Ilepnon mosrypacnaga aTOMHBIX siiep
4.5 SlnepHble peakuuu. 3aKOHbI COXPAHEHHS 3aPSA/10BOI0 U MacCOBOI0 YHCeJI
QDu3uueckue aeneHus 6 npupooe: eCTeCTBeHHbIH paguoaKTUBHBIN oH,
4.6 KOCMHUYeCKHE JIyYd, PAAUOAKTUBHOE U3JIyYeHHe NPUPOAHBIX MUHEPAJIOB,
AelCTBHE PAIMOAKTUBHBIX U3JIyUeHUH HA OPraHu3M 4YejioBeKka
47 Texnuueckue ycmpoiicmea: CieKTPOCKOIN, MHANBUIYAJIbHBIH 103UMeTpP, Kamepa

Buiabcona, siiepHas JHepreTuka




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

YYEBHO-METOAWNYECKOE OBECIMEYEHME OEPA3OBATE/IbHOIO MPOLECCA 7-9 knacc
OBA3ATE/IbHbIE YHEBHbIE MATEPUAJTbI /17 YHEHUKA

®u3mKa. 7 Knacc. YuebHuK. basosbiit ypoBeHb [oa n3gaHua: 2024 Astop: lN'yTHMK E.M., MBaHoB
AN, NepbiwknH N.M., NeTtposa M.A.

dusmka. 8 Knacc. YuebHuK. basosbin ypoBeHb log nsganusa: 2024 Astop: 'yTHUK E.M., UBaHOB
AN, NepbiwkuH N.M., NMetposa M.A. OBA3ATE/IbHbIE YYEBHBIE MATEPUAJIbI 017 YHEHUKA

®un3mKa. 9 Knacc. YuebHuK. basoBbiit ypoBeHb [oa n3gaHua: 2024 Astop: lN'yTHMK E.M., MBaHOB
AN, NepbiwkuH N.M., NMetposa M.A. OBA3ATE/IbHbIE YYEBHBIE MATEPUA/bI /1A YHEHUKA

OKO BIMP KNM dusuka 7,8, knaccbl. Obnako 3HaHMi. MoarotoBka K OMD dusmka 9 knacc
METOOUNYECKWNE MATEPUANDBI ANA YYUTENA

YyebHo-meToguueckoe obecnedyeHue. Nporpamma Kypca ¢pusnkmn ans 7—9 Knaccos obpasosa-
TeNIbHbIX opraHusaumii (astopsl H. B. dunoHosuy, E. M. TyTHUK). YMK «®usunka.

MoypouHble pa3paboTku no pusmke K YMK Mepblwknna. 7-9 Wabik H.C. U3gaTenbctso BAKO

o dusnka BupTtyanbHble nabopaTopHble NpakTUYeckue paboTsl

LN®POBbLIE OEPA3OBATE/IbHbIE PECYPCbI U PECYPCbl CETU MHTEPHET

J www.school-collection.edu.ru — 3710 KonnekuMa o6pasoBaTeNbHbIX PECYPCOB
) Bubnunoteka LLOK https://m.edsoo.ru/7f416194
. https://www.yaklass.ru

. http://physics.nad.ru/physics.htm - «®usmka 8 aHumauum».



