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HHOACHUTEJIBbHASA 3AIIUCKA

[Tporpamma o ¢u3uKe Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTaBJICHA
Ha OCHOBE MOJOKEHUH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 0Opa3oBaTeabHON mporpaMmbl, peactaBieHHbx B PI'OC OO0, a takxke ¢
yaéTroM (QenepalibHON paboueil mporpaMmbl BocniuTanusi U KoHIenmu mpernogaBaHus
yuebHoro npeamera «Dusuka.
Cogepxanue mnporpamMmbel 1o (uU3MKEe HampaBieHO Ha (QopMHUpoBaHUE
€CTECTBEHHOHAYYHOM rpaMOTHOCTH O0YYAIOIIMXCS U OpraHU3aIUI0 U3YYeHHs PU3UKH Ha
NeSITeIbHOCTHONH OCHOBe. B mporpamme mno ¢u3uke YYHUTHIBAIOTCS BO3MOXHOCTH
yueOHoro mpeamera B peanusanuu TpedoBanuit GI'OC OOO k miaHUpyeMbIM
JUYHOCTHBIM M METAaIlpeIMETHBIM pe3ysibTaTaM OOyuYeHUs, a TaKKe MEXKIPEIMETHbIE
CBS3M E€CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOMIETO
o0OpazoBaHusl.
[Tporpamma 1o ¢u3MKe yCTaHABIMBACT pacHpesiesieHHe yueOHOTO MaTepuana 1o
rojgam ooydenus (1o Kjaccam), peajaraeT NpUMEpHYI0 OCIeI0BaTEIbHOCTh U3YYEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO COAEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.
[Tporpamma o ¢usnke pazpaboTaHa C LEIbI0 OKa3aHUS METOJAHYECKOUN ITOMOIITN
YUUTENIO B CO3/IaHUU pabouell mporpaMmbl 0 y4eOHOMY IIPEIMETY.
Ou3nka SBISIETCS CUCTEMOOOPA3YIOUIMM JJisi €CTECTBEHHOHAYUYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHMI,
U3y4aeMbIX XHMHUEH, Ouosiormeil, actpoHomued W (U3NUECKOil reorpadueld, BHOCHUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, IPEI0CTaBIIIeT Hauboee SCHbIe 00pa3Iibl
MPUMEHEHUS HAYYHOT'O METOJa MO3HAaHUA, TO €CTh CIocoba MOTyUYeHUs! JOCTOBEPHBIX
3HAaHUU O MHpE.
Omna w3 TWaBHBIX 3a7a4 (PU3WYECKOro O0Opa3oBaHHMS B CTPYKType OOIIero
00pa30oBaHMs COCTOUT B JOPMUPOBAHUY €CTECTBEHHOHAYYHON T'PAaMOTHOCTH U MHTEpeca
K HayKe y 00y4Jaromuxcs.
Nzydenne ¢u3uku Ha 6a30BOM ypOBHE MpPEIONaraeT OBIAJCHUE CIEAYIOUTUMU
KOMITETEHTHOCTSIMH, XapaKTEPUIYIOIIMMHU €CTECTBEHHOHAYYHYI0 TPaMOTHOCTD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'0 UCCIIEI0BAHUS;
® UHTEPHPETUPOBATH JIAHHBIE U UCIOJIB30BaTh HAYYHBIE JIOKA3aTEIbCTBA
JUTS1 TIOJTyYEHHMSI BBIBOJIOB.
[{enu nzydyenus GpuU3MKu Ha ypOBHE OCHOBHOT'O 00111€r0 00pa3oBaHUs OIPEIEIECHbI
B Konuenuuu mnpenopaBanus ydeOHoro mnpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3anusax Poccuiickoit ®denepanuu, peATN3YIOLINX OCHOBHBIE
oOmieo0pa3oBaTtenbHble  MPOTpaMMBbI,  yTBepkAEHHOW  pemennem  Kosuteruu
MunucrtepcTBa npocsenierus Poccuiickoit @eneparuu (mpotokoi ot 3 nexkadps 2019 r.
Ne TIK4BH).
Henu nzyvyenus GpU3NKH:
e mnpuoOpeTeHne HHTepeca M CTPEMIICHUS 00YUaIONINXCsl K HAYyYHOMY H3yUEHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® pa3BHUTHE MPEJCTaBICHHUI O HAYYHOM METOJe MO3HAaHUA U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopmupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3yueHUsT OCHOB
CTPOCHUS MaTepuu M PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (QopmupoBaHuE NpPEICTaBICHUM O poOAU (U3MKU I Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUI;

® pa3BUTHE NPEJCTABICHUN O BOBMOXHBIX chepax Oyaymiei mpodeccrnoHambpHON
JEeSTeIbHOCTH, CBA3aHHOM C (DU3HKOM, TOJITOTOBKA K JAajbHEIIeMy 00y4eHHIO
B 3TOM HaIPaBJICHHH.

JlocTikeHune 3THX Leield MporpaMMbl o (U3MKE Ha YPOBHE OCHOBHOT'O OOIIETO

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3aa4:

e npuoOpeTeHrne 3HaHUuN O AUCKPETHOM CTPOSHUU BEIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHre yMEHUH OMNHUCHIBATH U OOBIACHATH (PU3NYECKHE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHHs MPOCTEHIIMX  pacu€THBIX 3afad ¢
HCIIOJIb30BaHUEM (buznueckux MoOJIeNIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHC YMCHHW HAOIIONATh MPHUPOIHBIC SIBJICHUS W BBITIOJIHATH OIIBITHI,
nabopatopHble  pabOTBI M DKCHEPUMEHTAIbHBIE  MCCIENOBAHUS  C
UCTIOJIb30BaHUEM W3MEPHUTEIBHBIX IPHOOPOB;

e OcBOcHHME NpUEMOB paboThl ¢ HH(pOpManmei (U3NYECKOro COJepKaHUS,
BKJItOYasi WH(OPMALUIO O COBPEMEHHBIX JOCTHXKCHHSIX (DU3UKH, aHAIN3 H
KPUTHYECKOE OlIeHWBaHWE NH(POpMAIUH;

e 3HAKOMCTBO co chepamu mpodecCHOHANBHON AEATEeIbHOCTH, CBSI3aHHBIMH C
¢bu3UKON, U COBPEMEHHBIMHU TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKEHHSIX
buznyecKoil HayKu.

Ha wusyuenue ¢Qusuku (0a30BbIii ypoBE€Hb) Ha YPOBHE OCHOBHOI'O OOILIEro

obOpazoBanus oTBoAUTCS 238 yacoB: B 7 Kitacce — 68 yacoB (2 yaca B HeZIeNI0), B 8 Kilacce
— 68 yacoB (2 uwaca B Hemenwo), B 9 kmacce — 102 uaca (3 waca B HeJenmo).

[Ipennaraemelii B mporpamme Mo (u3uke mNepedeHb JabopaTOpHbIX pPadOT U
ONBITOB HOCUT PEKOMEHIATENbHBIM XapakTep, YUYUTENb JejaeT BbIOOp MpPOBEACHUS
7a00paTOpHBIX pabOT M ONBITOB C YUYETOM MHIMBUIYaJbHBIX OCOOEHHOCTEH
0o0yyaroImuxcs, CIHUCKAa S3KCIEPUMEHTAIBHBIX 3aJaHMM, MpengaraeMblXx B paMKax
OCHOBHOTI'O TOCYJapCTBEHHOI'0 9K3aMeHa 110 (pU3HKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPa.

®usuka — Hayka o npupone. SBinenus npuponabl. DU3KMYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIE.

Ouznyeckue BeNWYUHBL. M3Mmepenue ¢uznueckux BenudYUH. DuU3NYECKUe
npubopsl. [TorpemnocTs u3mepenuit. MexxyHapoHasi CUCTeMa eAMHHII.

Kak ¢u3uka w© [pyrue ecCTeCTBEHHbIE HAyKH  HW3Y4YalOT  IPHUPOIY.
EcrecTBeHHOHAYYHBII METO/ MO3HAHUS: HAOIIOAEHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA,
BBI/IBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MMPOBEPKE THIIOTE3, 00bsICHEHHE HAOII0JaeMOr0o
apreHusi. Onrcanue GU3NYECKUX SIBICHUN C TTOMOILBIO MOEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuueckre TpuOOpPHl W MpoIEaypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM U

1 (GpoBBIM TPHOOPOM.
Jlabopamopuwvie padbomut u onvimol.
Omnpenenenue 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Omnpenenenue pasMepoB MalbIX TEl.
W3mepenne TemMneparypsl IPpU NOMOIIH KUIAKOCTHOTO TEPMOMETPA U IaTYNKa
TEMIIepaTyphl.
6. lIpoBeneHue wuccieqoBaHUsA 10 MPOBEPKE T'MIOTE3bl: JAaJbHOCTh IOJIETA
HIapuKa, MYHIIEHHOTO TOPU30HTAJIbHO, TeM Oouiblle, YeM OoJjblle BhICOTA
ITyCKa.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mephl. ONbITHI, TOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBukeHue yacTuil BemecTna. CBsA3b CKOPOCTH IBUKEHUS YaCTHUIL C TEMIIEPATyPOH.
BbpoyHnoBckoe aBmxenue, nuddysus. BzaumoseiicTBue 4acTull BelIECTBA: MPUTSKEHHUE
Y OTTaJIKUBaHUE.

Nk wbh =

ArperaTHble COCTOSHHSI BEIIECTBAa: CTPOCHHME Ta30B, KHUIKOCTEH M TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M HMX AaTOMHOMOJICKYJISIPHBIM cTpoeHrneM. (OCOOCHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBUKCHHUSI.

2. Hab6monenue nuddysun.

3. HaGmronenue siBneHui, 0OBACHAIOMUXCS MPUTHKCHUEM WIH OTTAIKMBAHHEM

YaCTHIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (potorpaduii).

2. OmbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO JEHCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.

Mexannyeckoe JBUXKeHHE. PaBHOMepHOE U HEpaBHOMEpPHOE JIBUYKEHUE.
Ckopoctb. CpeHsisi CKOPOCTh TIPU HEPABHOMEPHOM JIBIKEHUU. Pacu€T myT u BpeMeHH
JIBUKCHUSL.



SBnenne wuHEpHUU. 3aKOH HHEpHUU. B3auMopelcTBHEe TeNl Kak MOpHUYMHA
M3MEHEHHUsI CKOPOCTH ABW)XEHHs Tesl. Macca Kak Mepa MHEpTHOCTH Tena. IlnoTHocTh
BemiecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepuCcTHKa B3auMozaeucTBus Tesl. Cuila ynpyrocT U 3akoH ['yka.
W3mepeHue CUIIBI ¢ IIOMOIIBIO JUHAMOMETpA. SIBJIeHNE TATOTEHU U cuila TshkecTH. Crma
TSOKECTH Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. CroxeHue cuil, HalpaBIeHHBIX
1o oxHOHN mpsimol. PaBHoneicTByromas cwi. Cuna TpeHus. TpeHHE CKONbKEHUs U
TpeHHE NOKOs1. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
HaOnronenue siBieHUs: MHEPLIKU.
HaOnroneHue u3mMeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuwvie padbomot u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMXKEHHUs (IIapHKa B JKUAKOCTH,
MOJIEJH 3JIEKTPUUECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmpeneneHue cpeaHE CKOPOCTU CKOJIbKEHUS Opycka WM IIapuka I10
HAKJIOHHOM INIOCKOCTH.
3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.
4. OmupITbl, IEMOHCTPHPYIOIIME 3aBHCHUMOCTh pacTspkeHHus (medopmarium)
IPYKUHBI OT IPUIIOKEHHOU CHJIBL.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT BECA
TeJa U XapakTepa COMPUKACAIOIINXCS [IOBEPXHOCTEH.

Pa3neu 4. /laBienne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

JaBnenue. CriocoObl YMEHBIIEHUS U yBEJIWYEHHs JAaBiieHus. JlaBieHue rasa.
3aBUCHMOCTh JJaBJIEHUS Ta3a oT 00bEMa, Temnepartypsl. Ilepenaua naBiaeHus: TBEPABIMU
TElaMM, OKHAKOCTAMU U Tra3aMu. 3akoH [Ilackansa. I[IHeBmarnueckue MallIMHBIL.
3aBUCUMOCTh JaBJIEHUS] KHUJKOCTM OT IIyOuHBL. ['HMIapocTatnyeckuil mapasokc.
Coob6maromuecs cocyasl. ['mapaBmnyeckne MEXaHu3Mbl.

AtMochepa 3emsin U arMocepHoe aaBieHue. IlIpuumHBI CylecTBOBaHUS
BO3AyIIHOM o6onoukn 3eman. Oneit Toppuuennu. HM3mepeHue aTMocgepHOro
JaBJieHUsl. 3aBUCHUMOCTh aTMOC()EepHOro AaBi€HHs] OT BBICOTHI HaJl YPOBHEM MOpSI.
[Tpubops! 17151 U3MEpEeHHs aTMOC(EPHOTO JTaBICHHUS.

JleficTBHe KHMIKOCTH M ra3a Ha IOIPYKEHHOE B HUX TeJIO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJIEHUS T'a3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maromnmecs: CoCy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOLIEH CUJIBI OT 00BbEMaA MOTPYKEHHOW YacTu Teja U

AN

SANRANF I S e

TUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUKOCTH.

YcnoBre MaBaHus TeJ: IJIaBaHUE WM TIOTPYKCHHE Tell B 3aBHCHMOCTH OT
COOTHOIIICHUS IJIOTHOCTEH TeJa M KUIAKOCTH.

Jlabopamopusie pabomsl u onvinol.

Sl



1. HccnemoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00BbEMa MOTPYKEHHOH B
JKUJIKOCTh YacCTH TeJa.

2. OmpeneneHne BBITAIKUBAIOLIEN CUJIBI, IEHCTBYIOIIEW Ha TEJIO, NOrPYKEHHOE
B JKHJIKOCTb.

3. IlpoBepka HE3aBUCMMOCTU BBITAJIKUBAIOIICH CHUJIBI, ICHCTBYIONIEH HA TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOU B KHIAKOCTH
YaCTHU TeJIa U OT IJIOTHOCTHU KHUJKOCTH.

5. KoucTpynpoBaHue apeomMeTpa WM KOHCTPYUPOBAHHUE JIOJKHU U OIpPEICIICHHUE

€€ rpy3010AbEMHOCTH.

Pazgen S. Pabora u MOIIHOCTH. DHEPrus.

Mexanuveckast pabota. MOIIHOCTb.

[TpocThie MEXaHU3MBI: phIYar, 010K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHS
peruara. IIpuMenenue mpaBuja paBHOBECHsS phluara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocTeix Mexanu3MoB. [IpocTbie MexaHu3Mbl B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHeTuyeckas W NOTEHUUAIbHAs  DHEPIHUS.
[IpeBpalieHre OAHOrO BMJIA MEXAHWYECKOM SHEpPruuM B Jpyroi. 3aKOH COXpaHEHHs
SHEPTrUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomut u onvimol.

1. Omnpenenenue pabOThI CUIBI TPEHHUS MPU PAaBHOMEPHOM JIBIDKCHHH TeJa 110

TOPU3OHTAJILHOM MOBEPXHOCTH.
2. HccnenoBaHue ycaoBUM paBHOBECHUS pblyara.
3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKON IHEPTHUH.
8 KUIACC

Pa3nea 6. TensioBble siBJICHUS.

OcHOBHBIE MOJOXKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEILIECTBA.
Macca 1 pa3mepbl aTOMOB U MOJIEKYJ1. OTBITHL, TOATBEPKIAIOLINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIAPHOKMHETUYECKOU TEOPHH.

Mogenu TBEpAOro, KHUJAKOIO W Ta3000pa3HOrO0 COCTOSHMM  BeEIECTBa.
Kpucrannnueckue u amopdubsie Tena. OObsSCHEHHE CBOWCTB ra3oB, >KUIKOCTEH H
TBEP/ABIX TEJ HA OCHOBE MOJIOXKEHUI MOJIEKYJIIPHO-KHHETHYeCKOU Teopru. CMaunuBaHue
Y KalWIISAPHBIE ABJICHM. TEII0BOE paCIIMPEHUE U CIKATHE.

Temnepatypa. CBs3b TeMIIepaTypsl CO CKOPOCTBIO TEIIOBOIO ABM)KEHUS YaCTHLL.
Buytpennss sueprus. CrnocoObl M3MEHEHHUs BHYTPEHHEH SHEpPruu: Teruionepenada u
coBepuieHre paboThl. Buael Teruionepenadu: TEIUIONPOBOAHOCTb, KOHBEKIIHS,
U3JIy4YCHHE.

KonnyectBo TemnoTsl. YaenpHas TEMIOEMKOCTh BellecTBA. TemiooOMeH u
TEIUIOBOE PaBHOBECHE. YpaBHEHME TeIIoBOro Oananca. IlnaBnenue m oTBepaeBaHue
KPUCTAJZTMYECKUX BELIECTB. YJeibHas TemoTa miaBieHus. llapooOGpasoBanue u
koHneHcauusa. Hcnapenwe. Kumenue. VYnaenpHas Temiora  mapooOpazoBaHMSL.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHUSI OT aTMOC(HEPHOTO JaBJICHUS.

Brnaxnocts Bo3myxa.

OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHHs.

[Tpuniuns! pabotsl TemoBbix neurareneid KI1J] reruioBoro nurarens. TernoBsie
JIBUTaTEIM U 3aLUTa OKPYXKAIOLEH CPEIbI.



3aKOH COXpaHEeHMsI U MIPEBPAICHHs] SHEPTUU B TEIUIOBBIX MPOIECCaX.

JHemoncmpayuu.

1. HabmiogeHune OpOyHOBCKOTO JBMXKEHUSI.

2. Hab6mogenue nuddysun.

3. HaOmropenue siBneHUI cMauyuBaHUS U KaWJUISIPHBIX SBJICHUM.

4. HaOGnroaeHue TenjaoBOro pacuIupeHus Tel.

5. H3meHeHue JaBieHMs raza IMpU M3MEHEHUM O0bEMAa M HArpeBaHUU WIH

OXJIKJICHUH.
6. IlpaBuia usmepeHus TeMIEPaTyphbl.
7. Bunuel Temionepenayn.
8. OxJjakaeHne Mpu COBEPUICHUN PaOOTHI.
9. HarpeBanue rpu coBepilieHUU paOOTHl BHEIIHUMU CHIIAMHU.
10. CpaBHEHME TEMITOEMKOCTEN Pa3IMYHbIX BEUIECTB.
11. HaGnronenve KUneHus..
12. HabnroneHue nocTossHCTBA TEMIIEPATYPhl IIPH IJIABJICHUH.
13. Mozenu TemIoBbIX IBUTATENICH.
Jlabopamopuwvie padbomot u onvimol.
1. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
2. OmnbITHI 10 BBIPAILMBAHNIO KPUCTAJJIOB [IOBAPEHHOM COJIM WJIM caxapa.
3. OnbITel N0 HAONIOJEHUIO TEIUIOBOIO pAaCIIMpPEHHsl Ia30B, JKUAKOCTEH U
TBEPJBIX TET.

4. OmnpeneneHue AaBJIeHUs BO3AyXa B OaUTOHE IIMPHUIIA.

5. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero 00béMa u
HarpeBaHUs WIH OXJIaKICHUS.

6. IIpoBepka rumnoTe3bl JMHEWHON 3aBUCUMOCTH JIMHBI CTOJIOMKA KHAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPaTypHl.

7. HaOmioneHue W3MEHEHHsT BHYTPEHHEH OSHEpPrUM Tena B pe3yJbTare
Teruionepeayi U padboThl BHEIIHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIUIO0OOMEHA IPU CMEUIMBAHUN XOJIOHON U ropstueit
BOJIBI.

9. Omnpenenenre KOIUYECTBA TEIJIOTHI, OJYYEHHOTO BOJION IIPH TEINIOOOMEHE ¢
HarpeThiM METAIITMYECKUM LIUITUHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIapeHHs.

12. Onpenenenue OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEMIIOTHI MJIABJICHUS JIbJA.

Pa3nes 7. DiiekTpu4ecKue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poaa d3IeKTpUYEcKUX 3apsioB. B3aumonencrtsue
3apsoKEHHBIX Teql. 3akoH KyroHa (3aBUCUMOCTH CHITBI B3aUMOJICHCTBUS 3apsXKEHHBIX TEJ
OT BEJIMYMHBI 3aPsI/I0B U PACCTOSHUS MEXAY TellaMu).

Onektpuueckoe mnoine. Hampspk€HHOCTh 2nexTpuueckoro mois. [IpuHnun
CYIIEPIIO3UIINH AIEKTPUUECKUX MOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuyeckux 3apsaoB. OJIEMEHTapHBIA AJIEKTPUYECKUN  3aps.
Crpoenue aroma. [IpoOBOJHUKM M TUANEKTPUKHA. 3aKOH COXPAHEHMS AJIEKTPUYECKOTO
3apsja.

DNEKTPUYECKUH TOK. Y CIIOBHS CYILIECTBOBAHMS MIEKTPUUYECKOro ToKa. MicTounnkn
MOCTOSTHHOTO TOKa. JIeHCTBUS 3IEKTpUUEcKOro Toka (TeIioBoe, XHMHYECKOE,
MarHuTHOE). DIIEKTPUYECKHUI TOK B )KHIKOCTSIX U Ta3ax.



OnekTpuyeckas nenb. Cuiia Toka. DnekTpudeckoe HanpskeHue. ConpoTUBICHUE
MPOBOJIHUKA. YIENIbHOE COMPOTHUBIIEHUE BellecTBa. 3akoH Oma sl ydacTKa Iemu.
[TocnenoBarenbHOE U MapaieIbHOE COSAMHEHUE TIPOBOJHUKOB.

PaGota ® MOmHOCTH dJeKTpuueckoro Toka. 3akoH JDxoyns—Jlenna.
DNeKTpUYecKue IMenu M MOTPeOUTeNH 3JIeKTpuueckod sHepruu B ObIiTy. KopoTkoe
3aMBbIKaHUE.

ITocrosiHHbIE MarHuThl. B3auMOAEHCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosje. MaruutHoe nojie 3eMJid U €ro 3HaueHue i ku3Hu Ha 3emuie. OnbIT Ipcrena.
MarnuTtHoe 1oJie 3JIEKTpUYecKoro Toka. [IpuMeHeHHe 3IeKTPOMArHUTOB B TEXHUKE.
JelicTBe MarHUTHOTO TOJIsI HA TIPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb MOCTOSHHOTO
Toka. Mcmonp30BaHWE DSIJIEKTPOJBUTATEIEM B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

OnbiTel @apajnes. SABineHue 3neKkTpoMarHUuTHOM uHAYKUUH. [IpaBuno Jlenna.
Onekrporerepatop. CriocoObl HOTYUEHUS FICKTPUUECKON IHEPTHH. DIEKTPOCTAHIIMH HA
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAsI MHIYKLHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.

MogenupoBaHue CUIIOBBIX JTUHUHN 3JIEKTPUUECKOTO MOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.

9. JelcTBuUs 3IEKTPUYECKOrO TOKA.

10. DnekTpuyeCcKuil TOK B )KUAKOCTH.

11. I'a30BbIi1 pa3ps.

12. 3MepeHue CUiibl TOKa aMIepMeTpPOM.

13. 3mepeHne 3eKTPUYECKOTO HAMIPSKEHUS BOJIBTMETPOM.
14. PeoctaT 1 Mara3uH COIPOTUBIIECHU.
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15. B3aumopeiicTBrE ITOCTOSTHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTH pa3/IeNICHUsI MTOJTIOCOB MarHUTa.

17. MoaenupoBaHre MarHUTHBIX NOJIEN TIOCTOSIHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMArHuT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DnekTpoaBUTaTelb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue IBIEHUS 2JIEKTPOMAarHUTHON MHIYKLUH.

23. OnsbiTel Dapajes.

24. 3aBUCUMOCTh  HAIlpaBJIEHUS HHAYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HHUKHOBEHUS.

25. DneKTporeHepaTop MoCTOSHHOIO TOKA.

Jlabopamopnwvie padbomot u onvimol.

l. OnbiTel 1O HaAONIONEHUIO DJIEKTPU3aLMU Tel HMHIAyKUUMEH U 1pH

COIIPUKOCHOBCHUMU.
2. HccnenoBanue AeHCTBUS QJICKTPHUYCCKOr0 IMOJid Ha MOPOBOJHHUKH U
JUDJICKTPHUKHU.

3. CoOopka u mpoBepKa padOTHI AJIEKTPHUUECKOM IIETH MMOCTOSTHHOTO TOKa.
4. VI3mepeHHe U peryJupoBaHUE CUIIBI TOKA.
5. H3mepeHue u peryiaupOoBaHHUE HANPSKECHHUS.



6. HccnemoBanue 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO Yepe3 pPE3UCTOp, OT
COMNPOTHUBIICHUS PE3UCTOPA U HAMPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINAE 3aBUCUMOCTh IEKTPUYECKOTO CONPOTUBIICHMS
MPOBOJAHMKA OT €r0 JJIMHBI, IUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBWiia CIOKEHUS HaNpsHKEHUH MpH  IOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBuia JUisi CHJIbBl TOKa IpU NapajuIeIbHOM COEIUHEHHUU
PE3UCTOPOB.

10. Onpexnenenue paboThI JIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTop.

11. Onpenenenre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, HAYLIETO 4Yepe3 JIAMIOUKy, OT
HaANpPsDKEHUS Ha HEH.

13. Onpenenenune KIIJI narpeBatensi.

14. UccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS MOCTOSIHHBIX MarHUTOB.

15. VI3yuenne MarHuTHOTO TOJISl TIOCTOSTHHBIX MAarHUTOB TPU UX OOBEIMHCHUU H
pa3JesieHuu.

16. VccnenoBanue AeCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBHS KaTyILIKH C
TOKOM M MarHuTa OT CUJIbI TOKA Y HAIlPaBJIECHUS TOKA B KAaTYIIKE.

18. M3yuenue neiicTBUS MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue paboThl SJEKTPOIBUTATEIS.

20. Uzmepenune KIIJ] anekTpoBUraTesibHON YCTaHOBKHU.

21. OnpITBI  TIO  MCCIEAOBAHUIO  SIBJICHUS  DJICKTPOMAarHUTHOM  MHIIYKIIUH:
UCCJIEIOBAaHNE U3MEHEHUN 3HAYCHUS U HAIIPaBJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe  aBumxkeHue. MatepuanbHast ~Touka. CucremMa  oTcuéra.
OTHOCHTEIBHOCTD  MEXAHMYECKOTO  JBI)KEHHSA. PaBHOMEpHOE  NpPSIMOJIMHENHHOE
nBrkeHne. HepaBHoMepHoe npsMOiMHENHOE naBWKeHuEe. CpenHss M MIHOBEHHas
CKOPOCThH TeJla IPU HEPABHOMEPHOM JIBH)KEHHUU.

VYckopenue. PaBHoyckopeHHOE mpsiMoinHeHOe ABmxkeHne. CBOOOAHOE MajieHue.
Onebitel ["anuies.

PaBHOMepHOEe JBWXeHHE MO OKpykHocTU. [lepuox u wyactota oOpameHHUs.
JIuneitHas u yrioBas ckopocTd. LleHTpocTpeMuTENbHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoi 3axkoH Herorona. Tperuii 3axkon HeroTona.
[TpyHIMI CyneprIO3ULIUM CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHs CKOJIBXEHMS, CUia
TPEHHUsI TIOKOS, IPYTHE BUIbI TPEHHUSI.

Cuna TSKecTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO MaIeHUSI.
JBuxenne nnaner Bokpyr Connua. IlepBasg kocmuyeckass ckopocts. HeBecomocTs u
NEPETPY3KHU.

PaBHOBecue wmaTepwanbHOW TOYKU. AOCOMIOTHO TBEpPAOE Teyo. PaBHOBecue
TBEPJOTO TEJIA C 3aKPETUIEHHON OCBIO BpaleHns. MomeHT cuibl. L{eHTp Tsokectn.

Nmnynec Tena. M3meHenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHHS
UMITyJIbca. PeakTUBHOE BHKEHHE.

Mexannyeckasi paboTa U MOIIHOCTb. PaboTa Cuil TSKECTH, YNPYrocTH, TPEHUS.
Cas3b Hepruu u padotsl. [loTeHIManbHas SHEprus Tesa, MOAHATOro Hal IOBEPXHOCTHIO
3emun. [lorennmanbHas sHEprus cxaroil npykuHel. Kunerndeckas sneprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.



Hemoncmpayuu.

1.

A

7.

8.

9.

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

HabmioneHne MexaHW4ecKOTo MABIDKEHHs Tella OTHOCUTENBHO pa3HBIX Tell
OTCYETA.

CpaBHeHue nyTell M TpaeKTOpUM MABMKEHHMsSI OJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO pa3HbIX TeJl OTCYETA.

N3mepeHune CKOPOCTH U YCKOPEHHS MPSMOIMHEHHOTO JABHKEHHS.
HccnenoBanue Npu3HAKOB paBHOYCKOPEHHOTO JIBUKCHUS.

HaOnronenue 1BUKeHUs Tela 110 OKPYKHOCTH.

HaOnroneHne MexaHMYeCKUX SIBICHUHM, NPOMCXOJAIIUX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCHTEIHHO
KaOnHeTa PU3UKH.

3aBUCUMOCTb YCKOPEHHs Tela OT Macchl Tea U IeHCTBYIOLIEH Ha HErO CHUJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TEIL.

M3meHeHue Beca Tena Npu YCKOPEHHOM JIBKCHHUU.

Ilepenaya nMirynbca Ipu B3aUMOJCHCTBUM TEIL.

[TpeoOpa3oBaHus 3HEPTUM IIPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOACHCTBHUH.

CoxpaHeHue UMITyJIbCa MTPHU a0COIIFOTHO YIIPYTOM B3aUMOJICHCTBUH.
Habmionenne peak THBHOTO JABHKEHHS.

CoxpaHeHue MEXaHU4YECKOM 3HEPruu MpHU CBOOOIHOM Ha/ICHUH.

CoxpaHeHue MeXaHMUYECKOW SHEpruM NpH ABWKEHMM Tela IMOoJ JeicTBHEM
TPY>KUHBL.

Jlabopamopuwvie padbomot u onvimol.

1.

*

10.

11.

KoHcTpynpoBanue TpakTta ajisl pasroHa ¥ JaJbHEUIIEro pPaBHOMEPHOTO
JIBIDKCHUS IIAPUKA W TEICHKKH.

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WK ABMXKEHMS [IIapHKa
10 HAKJIOHHOW IIJIOCKOCTH.

OmnpeneneHre YCKOpEHHsS Tela TP PABHOYCKOPEHHOM JIBIXKEHHH TI0
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTH OT BpPEMEHM IPH PAaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HauaJbHOM CKOPOCTH.

[TpoBepka rUNIOTE3bI: €CITU IPU PAaBHOYCKOPEHHOM JIBIKCHHH 0€3 Ha4aIbHON
CKOpPOCTH IyTH OTHOCATCSI KaK psAJl HEYETHBIX YMCEN, TO COOTBETCTBYIOILNE
NPOMEXKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJTBKEHUS OT CHITBI HOPMaJIbHOTO
JTABIICHUSL.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Onpenenenue )XECTKOCTU MPY>KUHBI.

Onpenenenne padOTHl CHIIBI TPEHHS NIPU PAaBHOMEPHOM BIDKEHUH Tella T10
TOPH30HTAIEHOW TOBEPXHOCTH.

Onpenenenne pabOTbl CHJIBI  yOPYrocTH TpU  TMOIBEME TIpy3a C
UCIOJIb30BaHUEM HEOIBIKHOTO U MOABHKHOTO OJIOKOB.

W3ydeHne 3aKoHA COXPAHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJ1e0aHuA M BOJHBI.
KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMIA: TMEPHO],

qacToTa,

aMIMTyna. MareMaThdecKMii M IPYKUHHBIM MasTHHUKHU. lIpeBpainenue

SHEPTHUHU Ipu Ko1e0aTeIbHOM JABHUXKCHUN.
3aryxatomue kosebanus. BeiHyXkaeHHBIC KosieOaHus. Pesonanc. Mexannueckue
BOaHLI. CBolicTBAa MEXaHMYECKUX BOJIH. HpOI[OJIBHLIe N TIONCPCUYHBIC BOJIHBI. I[JII/IHa



BOJIHBI M CKOPOCTh €€ pacmpocTpaHeHHs. MexaHW4YeCKHe BOJHBI B TBEPIOM TeIe,
cericMUYeCKUE BOIHEL.
3Byk. ['poMkocTh 3Byka u BbicoTa TOHa. OTpakeHue 3Byka. MHPpa3Byk u

yIIBTPa3BYK.
Hemoncmpayuu.
1. HaGnronenwe xoneOaHWii TeNm TMOA JEHCTBHEM CHJIBI TSKECTH W CHIIBI
YIOPYTOCTH.
2. HabGnronenue xonebanuii rpy3a Ha HUTH M Ha PY>KUHE.
3. HaOmroneHue BIHYKICHHBIX KOJICOAHUI 1 pe30HaHCcA.
4. PacnpocTpaHeHue NpOAOJIbHBIX U ONEPEUYHBIX BOJIH (Ha MOJEIN).
5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHUI pE30HAaHC.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue 4acToThl U Iepuoaa KojaeOaHHi MaTEMaTHUYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U NEPUOJIA KOJIEOaHUH MPYKUHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCHMMOCTH IEpHOAA KoJeOaHMM MOABEIICHHOIO K HUTH

rpy3a OT JUIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IE€pUOJIA KOJIEOAHUN MPYKUHHOIO MasiTHUKA OT
Macchl Ipy3a.

5. IIpoBepka He3aBUCUMOCTHU Iepuoa KonedaHui rpy3a, oABEIEHHOr0 K HUTH,
OT Macchl rpysa.

6. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb IEpro/ia KoeOaHUI MPY>KUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHUs! CBOOOAHOTO MaJICHHUS.

Paznen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE ToJIe. DJEKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANIEKTpOMarHuTHeIX BoNH. Illkanma ayeKTpomMarHUTHBIX BOJH. Vcmonb3oBaHue
AIIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

DneKTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBa CBETA.

Jlabopamopuwie pabomul u onvimot.

1. W3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOUIbIO MOOHMJIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbIe sIBJICHUS.

JIyueBas monens cera. Mcrounuku cBera. IIpsMmonnHeliHOe pacnpocTpaHEeHUE
ceera. 3arMenuss Connna u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpakKeHHUsI CBETA.

IIpenomnenue cBeta. 3akoH npestomieHus cBeTa. [loHOe BHYyTpeHHEE OTpaKEHHE
cBeTa. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon myyeit B muH3e. OnTHueckas cucreMa (oroarnmapara, MUKPOCKOIa U
Teneckona. ['a3 kak onTudeckas cucrema. bin3opykocTs U 1ambHO30PKOCTb.

Pasnosxenue 6enoro ceeta B cekTp. OnbiTl HetoToHa. CliokeHHne CeKTpaIbHbIX
uBeToB. /lucnepcus ceera.

Hemoncmpayuu.

1. IIpsmosMHENHOE pacpOCTpaHEHUE CBETA.

2. OtpaxxeHue cBeTa.

3. Tonmyuyenue n300pa>keHHiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.

4. IlpenomieHue cBera.



ONTUYECKUN CBETOBOJI.

Xon ydeit B coOuparomei JuHse.

Xop Jy4eil B paccenBarole JIMH3E.

[Torydenue n300pakeHU ¢ TOMOILBIO JIUH3.

9. Ilpunnun nevictBus ¢oToanmnapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens riaza.

11. Pa3noxeHue 6enoro cBETa B CIEKTP.

12. Tlonyuyenue Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopuwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaXEHMsI CBETOBOIO Jiyda OT yrjia
HaJCHUS.

2. H3yudeHue XapakTEepUCTUK U300paKEHUS MPEIMETa B IJIOCKOM 3epKaJe.

3. HccnenmoBanue 3aBUCHMOCTH yrIjla IPEJOMIICHUS CBETOBOIO Jy4ya OT Yrja

el

NaJICHNS] Ha TPAHULE «BO3yX—CTEKIIO».
4. Tlomyuenue n300pakeHU C TTOMOIIBIO COOMPAIOIICH JTUH3HI.
5. OmnpeneneHne (QOKYCHOrO pacCTOSIHUS M OINTHYECKOM CHJIbl coOuparoreit
JIMH3BL.

6. OnbIThl IO Pa3I0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbIThl 1O BOCHPUATHIO IIBETa MPEIMETOB INpPU KX HAOIIOJEHUU depes
L[BETOBbIE (DUIIBTPBHI.

Pa3nen 12. KpanToBhble iBJIeHUS.

OmnpbiTel Pesepdopna m muaHerapHas moaens atomMa. Mogens atoma bopa.
Hcnyckanue u noryionieHue ceera atoMoM. KBaHTel. JInHelWyaTele CIIEKTPBI.

PagnoaktuBHOCTH. Asb(da, 6eTa- 1 ramma-uznyyeHus. CTpoeHue aTOMHOTO sijipa.
HyxnonHnas Moznens atToMHOro siapa. M3zoronsl. PannoaktuBHble npespamenus. I[lepuon
NOJTypacnaaa aTOMHBIX sJIEp.

SnepHbie peakiiny. 3aKOHBI COXPaHEHMSI 3apSA0BOI0 ¥ MACCOBOTO UM CEN. DHEPTUs
CBS3M aTOMHBIX sfep. CBsA3b Macchl M SHEpruu. Peakuuu cuHTE3a W JENIEHUs sJep.
Hcrounuku sHeprun ConHIa U 3BE31.

SAnepHas oHepretuka. JIeicTBUS paJMOAKTUBHBIX M3JIy4EHHH Ha IKHUBbBIE

OpraHU3MBlI.
Hemoncmpayuu.
1. CnexTpsl U3Iy4eHUs U MOTJIOMEHUS.
2. CnekTpsl pa3JIMYHBIX Ta30B.
3. CmexTp Bozopoa.
4. HaGmonenue TpekoB B kamepe Buibcona.
5. Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.
6. Perucrpanus n3mydeHus IpUPOIHBIX MUHEPATIOB U IPOLYKTOB.

Jlabopamopnwvie padbomut u onvimol.

1. HabmoneHne CIUTONIHBIX U JIMHEHYAThIX CIICKTPOB M3ITyUSHHUS.

2. MHccnenoBanue TPEKOB: M3MEPEHHUE SHEPIMU YACTUIBI 10 TOPMO3HOMY ITyTH

(o ¢otorpadusim).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IHoBTOPHUTEJIBHO-00001IAK0 M MOLYJIb.

[ToBTOpUTENHEHO-0000MIAIONNI MOIYJIb MpeIHa3HAueH Uil CHCTEMaTHU3allud U
0000111eHUsT TPEIMETHOTO COAEPKAHUS U OIBITA ACATEIbHOCTH, TPUOOPETEHHOTO MPHU
W3yYeHUH BCEro Kypca (U3WMKH, a TakkKe JUIsl TOATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY dK3aMeHY T0 (pu3uKe sl 00ydJaronuxcsi, BRIOPABIINX ATOT yUESOHBIH
IpeaMeT.



[Ipy m3y4eHMHM AAHHOTO MOJYJS PEATU3YHOTCS M CUCTEMATU3UPYIOTCS BHJIbI
NeSITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTH)KEHHE NPEAMETHBIX H
MeTaIpeAMETHBIX IIJIAHUPYEMBIX pe3yabTaToB o0yueHus, dopmupyercs
€CTECTBCHHOHAy4YHasl TIPAaMOTHOCTb. OCBOEHME HAy4HBIX METOJOB HCCIICJOBAHUS
SBJICHUH NPUPOJIBI U TEXHUKH, OBJIAZICHUE YMEHUSAMHU OOBICHATh (PU3HUECKHE SIBIICHUS,
IIPUMEHSs IIOJIyYEHHBbIE 3HAHMs, pelarb 3aladd, B TOM 4YMCIIE KAYECTBEHHbBIE U
JKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIAAIBHO NEATENBHOCTHBIA XapaKTep JAaHHOIO paslesa pealn3yercs 3a
CY€T TOr0, YTO 00YYAIOLIMECS BBIOIHSIOT 3aJaHNs, B KOTOPBIX UM IIPEJIaraercs:

Ha OCHOBE MOJY4YEeHHBIX 3HaHUH PacroO3HaBaTh U HAYYHO OOBACHATH (PU3NUECKUE
SBJICHUS B OKPY’KaIOLLEH IPUPOJIE U TTIOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAay4HbIE METOJbl HCCIENOBaHMUS (PU3MUECKUX SBICHHUH, B TOM
YHCJIE AJI IPOBEPKU TMIIOTE3 U MOJIYUYEHHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH Hay4yHbIE OCHOBBI HamOOJe€e BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTMM, HallpuMep, IPAKTHUYECKOrO0 HCIIONIb30BAHUS Pa3IUYHBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA IIPEBPAICHUsS M COXPAaHEHUS BCEX H3BECTHBIX BHJIOB
JHEPrUu.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3NUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

Wzydenue ¢pu3nku Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHHs HAIpPaBIECHO Ha

JMOCTHMKEHUE JIMYHOCTHBIX, METalpEeJAMETHBIX U MPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbprate m3yuenus (UMK Ha ypOBHE OCHOBHOTO OOIIEro oOpazoBaHUs Y

oOyuatomerocst OyayT chopMUpPOBaHbI CIEAYIONINE IUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) maTpMOTH4€eCKOro BOCIIUTAHUS

- TpOsIBIICHHME HWHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
¢buznveckoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaxJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOILIECTBEHHO 3HAYUMBIX U
THUYECKUX MpOO0JIEM, CBA3aHHBIX C IMPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUMN
buznku;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;
3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCTIPHUSITHE OCTETUYECKUX KauecTB (pu3mueckod HaAyKu: €€ TapMOHHYHOTO
IIOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHUE LEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTA IO3HAHUS
MHpa, OCHOBBI PA3BUTHsI TEXHOJIOTMH, BXKHENIIIEW COCTABIAIOIIECH KYJIBbTYPBI;

- pa3BUTHE HAyyHOM JI0OO3HATENBHOCTH, HMHTEpEca K UCCIIEJ0BAaTEIbCKON
NeSITeNIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

- OCO3HaHUE LeHHOocTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MUpPE, BAXKHOCTH IIPABUJI 0€30I1aCHOT0 [TOBEACHUSI Ha TPAHCIIOPTE,
Ha JIOpOTax, ¢ 3JIEKTPUUECKUM U TEIUIOBBIM 000pYA0BaHUEM B JOMALITHUX YCIOBUSIX;
- ¢()OpMHUPOBAHHOCTb HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OIMOKY U
TaKOro e MpaBa y Apyroro 4ejoBeKa;

6) TpynoBOro BoCnuTAHUSA:

- AaKTUBHOE YyyYaCTH€ B pELIEHMHM NPAaKTUYECKUX 3a7a4 (B pPaMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3allii, ropoja, Kpas) TEXHOJIOTHYECKON W COLUAIBbHOMN
HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U PU3MUECKUX 3HAHU;

- HHTEpeC K MPaKTHUECKOMY U3YUYEHHUIO Ipodeccuil, CBI3aHHbIX C (PU3NKOMH;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

- OpHEHTAIMs Ha IpUMEHEeHNne (PU3MUECKUX 3HAHUM JUIA pelIeHus 3a1ad B 001acTH
OKpYy’arolled Cpeapl, IUIAaHWPOBAHMSI IMOCTYIKOB M OIIEHKH HX BO3MOYKHBIX
MIOCJIEACTBUM JIUIs1 OKPY>KaIOILLEN CPEebl;

- OCO3HaHHUE IMT00ANTBHOTO XapaKTepa SKOJIOTMYECKUX POOIIeM U Iy Tel X pelIeHus;
8) aganTannu K M3MEHSIOIUMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
- TIOTPEeOHOCTh BO B3aUMOJICMCTBUU NMPU BBHIOJHEHUH HCCIEIOBAaHUM M MPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO 1EATENbHOCTD;
- TOTpeOHOCTH B (HOPMUPOBAHNHN HOBBIX 3HAHHM, B TOM UKcIIe POPMYIHPOBATH UJICH,
MTOHSITHSL, TUTIOTE3bI O (PU3MUYECKUX 00BEKTaX U SIBICHUSX;



® - OCO3HaHHWE ACPUIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETCHTHOCTECH B OO0JacTH
busuky;
® - IUTAHWPOBAHHE CBOCTO PA3BHUTHS B MPUOOPETEHUN HOBBIX (PH3UYCCKUX 3HAHUI;

® - CTPEMIICHHUC aHAJIU3HUPOBATH W BBIABIATL B3aWMOCBA3U HPHUPOALI, O6H_[€CTBa u
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHI/II71;

® - OIICHKA CBOMX JCHCTBHI C YY4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEIY, BO3ZMOKHBIX
rJ100aBHBIX OCTIEICTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbTare ocBoeHHsI mporpaMMbl 0 (PU3WKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus y o0yuaromierocst OyayT copMupoBaHbl MeTanpeAMeTHbIe Pe3yabTaThl,
BKJIIOYAIOLIME [I03HABATEIbHbIE YHUBEPCAJIbHBIE YUEOHBIE 1€HCTBHS, KOMMYHUKAaTUBHBIE
YHHUBEpCaJIbHbIE yueOHBIE ICHCTBUSA, PETYISTHBHBIC YHUBEPCAIbHbIC YUeOHbIE ACHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISBIIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yYCTaHABJIMBATh CYIIECTBECHHBINM MPH3HAK KIACCH(PHUKAINK, OCHOBAHUS IS
00001IeHNs 1 CPAaBHEHUS;

BBISBIISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B paccMaTpuUBaeMbIX (akrax,
JAHHBIX ¥ HAOIIIOJICHUSAX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSIM;

BBISBJIAT [IPUUMHHO-CJICJCTBEHHBIE CBA3M IpU M3YYEHUU (PU3HMUECKUX
SIBIICHUI ¥ TIPOIIECCOB, JENaTh BHIBOIBI C MCIIOJB30BAHUEM JCTyKTHBHBIX H
UHAYKTUBHBIX YMO3aK/IIOUEHHH, BBIABUraTb TUIIOTE3BI O B3aUMOCBS3SX
(bU3UUECKUX BEIUYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHoco0 perieHusi yuyeOHOH (u3nueckoi 3agauu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUSI, BHIOOp HanOoJIee MOIXOSAIIETO
C Y4E€TOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPUERB).

Ba3oBrbIe nccienoBareanLcKue 1eliCTBUA:

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;
MPOBOJIUTh IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHMBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTH WH(GOPMAIIHIO, TOTYUYEHHYIO B
X0J1€ UCCIIEAOBAHUS WM SKCIIEPUMEHTA;

CaMoCTOATENbHO (HOpMyTHpOBaTh 00OOIEHUS W BBIBOABI IO pe3ylIbTaTam
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MPOTHO3MPOBATH BOZMOXKHOE JAJIbHEHIIIee pa3BUTHE (PU3HMUECKUX MTPOIIECCOB, a
Tak)Ke BBIIBUTATH MPEINOJIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTax.

PabGora ¢ undopmanmeii:

NPUMEHSTh pa3INYHbIe METOJAbl, MHCTPYMEHTHI M 3alpoChl MpPU IOUCKE U
orOope HHQOpPMAIMM WIM JAHHBIX C Y4YETOM NPEIOKEHHONW Yy4eOHOM
(bu3HIeCcKo 3a1a9H;

aHaAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M WHTEPHIPETUPOBATh HHPOPMALIUIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;



CaMOCTOSITENIFHO ~ BBIOMpATh ~ ONTHMAalbHYO  (opMy  TpencTaBICHUs
UHPOPMALIMN ¥ WLTIOCTPUPOBATH pEIIaeMble 3a/1a4l HECIOKHBIMUA CXEMaMH,
JIuarpaMMamMu, HHOM rpauKoi U UX KOMOMHAITUSIMHU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B X0JI¢ 00CyXIeHUsI y4eOHOT0 MaTepuaa, pe3yibTaToB JT1a00paTOPHBIX paboT
U TPOCKTOB 3a/JaBaTh BOMPOCHI MO CYHIECTBY OOCYXIAaeMOH TEeMbl W
BBICKA3bIBaTh HJICH, HAIICJICHHBICE HA pEIICHUE 3a7aydl M IOJJIEPIKAHHE
0J1aroXkenaTeIbHOCTH OOICHUS;

COIOCTAaBJISITh CBOU CYXKICHHUS C CY)KICHHSIMHU JIPYTHX YYaCTHHUKOB JHAJIora,
00OHapyKUBATh Pa3IMYKME U CXOJCTBO TIO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TIPEACTABIATh PE3YJIbTAThl BBITOJHEHHOTO (U3NYECKOTO OIIbITA
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MOHUMATh M HCIOJB30BaTh MPEHMYIIECTBA KOMaHIHONH M WHIUBUIYabHOU
paboThI NPH PEIICHHH KOHKPETHON (PU3UIECKOM MPOOIEMBI;

NPUHUMATD [IEJTH COBMECTHOM eI TeIbHOCTH, OPraHM30BBIBATh JACHCTBHS 110 €€
JOCTHDKEHUIO: PaCIpPENeNiaTh POJU, OOCYXJaTh MPOIECCHl U Pe3yJIbTaTh
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBIMOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTras KaueCTBEHHOTO pe3yJbTara Io
CBOEMY HAINpABJICHUIO M KOOPAMHUPYS CBOM JICHCTBUSA C APYTUMH WiCHAMHU
KOMAH/IbI;

OLICHUBATh KA4YeCTBO CBOETO BKJIAJa B OOLIMA TMPOIYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO COPMYITMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA

Camoopranusanus:

BBISBIIATH MPOOJIEMBI B KH3HEHHBIX M YUEOHBIX CUTYalMsIX, TPEOYIOIUX IS
peteHns (pU3NYeCKUX 3HAaHUH;

OPUEHTHUPOBATbCSI B pa3IM4YHBIX  MOJAXOJAaX  HPUHATHS  pELIeHUH
(MHOMBHIyaJbHOE, TPHHATHE pEHICHUs B TpyIIe, NPUHIATHE pEeHIeHUui
rpymnmnoit);

CaMOCTOSITENIFHO COCTAaBJISATh ITOPUTM pEUIeHUs (U3NYECKON 3a1aud WIn
IUIaHa KCCIIEAOBaHMUSA C Y4YETOM HMMEIOMINXCS PEcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATH MPEaraeMple BAPHAHTHI PEIICHHIA;
JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYyalluM U IpeJylaraTh IIaH €€ U3MEHEHMUS],
OOBSACHATH  TNPHUYMHBI  JIOCTH)KEHUS  (HEJAOCTH)KEHHS)  Pe3yJIbTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh (B TOM 4YHCJIE€ B XOJ| BBIIOJHEHUS
(bu3NYECKOro UCCIeI0OBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ceOs Ha MECTO JPYroro 4yelioBeKa B XOJ€ CIopa WIN AUCKYCCHM Ha
Hay4YHYI0 TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIpYroro;
NPU3HABaTh CBOE MPaBO Ha OUIMOKY MpHU pelIeHur (PU3HMUECKUX 3aJayd I B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOy4enus B 7 kjacce ImpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM ypOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATUA: (PU3NYECKUE U XUMHUYECKUE SBJICHUS, HAONIOJCHHE,
9KCHEPUMEHT, MOJIeJIb, TUIOTE3a, €AWHUIIBI (U3NYECKUX BEIUYUH, ATOM,
MOJIeKYyJla,  arperatHble  COCTOSHHUS  BemiecTBa  (TBEpAOE,  KHUIKOE,
ra3oo0pa3zHoe), MEXaHHYECKOE JABMKEHUE (PaBHOMEpPHOE, HEpaBHOMEPHOE,
OpSIMOJIMHEHHOE), TPaeKTOpHUs, pPAaBHOJACHCTBYIOUIAs cuia, JaedopManus
(ynpyras, njaacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCYIbI;

pasnnyath sBieHus (auddys3us, TEmIoBOe IBM)KEHUE YaCTHIl BEIIECTBa,
paBHOMEpPHOE  [IBWJKEHUE,  HEPABHOMEPHOE  [BIDKEHHE,  HMHEpLud,
B3aMMOJCHCTBUE Te€J, PABHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOM OCBIO
BpallCHUs, IIepeaada JaBJICHUs TBEPABIMU TEJIaMH, XKUAKOCTSIMHU U ra3aMH,
atMoc(epHOE JaBlICHHE, IUIABAaHUE TEJ, IPEBPALICHUS MEXaHHYECKOU
SHEpPruy) MO ONUCAHMIO MX XapaKTEpHBIX CBOMCTB MU Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (pU3MUECKUE SIBICHUS B MPUPOJE: MPUMEPHI JABIKCHHS C
Pa3JIMYHBIMU CKOPOCTSAMHM B KMBOM M HEXMUBOU NPUPOAE, NEHCTBHE CHIIBI
TPEHUs B NMPHUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EPHOro JaBJIEHUs] Ha KUBOMH
OpraHu3sM, IJIaBaHUE pbIO, pblUaru B TeJ€ 4YelIOBEKa, IPU ITOM IEPEBOAUTH
NPaKTUYECKYI0 3aJady B Y4eOHYI0, BBLICISATH CYIIECTBEHHBIE CBOICTBa
(mpu3HaKy) HU3NYECKUX SIBIICHU,

OINUCBHIBATh W3yYEHHbIE CBOWCTBA Tel M (U3MYECKUE SBJICHUS, UCIONIb3YS
¢usnyeckue BeNMUUHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHAS CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJIa, CUIIA
TpeHus, AaBleHue (TBEPAOro Tela, )KUIKOCTH, Ta3a), BBITAIKHBAIOIIAS CHIIA,
MexaHuyeckasi paboTa, MOIIHOCTb, TIEYO CUJIbl, MOMEHT CUJIbl, KOAPGUIUEHT
M0JIE3HOT'0 AUCTBUSI MEXaHU3MOB, KHHETHUYECKasl U IOTEHIMAIbHAs SHEPTus),
IpY ONHCAHUU MPABMIBHO TPAKTOBAaTh (DPU3MUYECKHH CMBICI MCIOJIb3yEeMbIX
BEIMYMH, UX OO0O3HAueHWs M eAMHUIBI (DU3NYECKHX BEJIWYMH, HAXOIUTh
(GopMyIibl, CBS3BIBAIOUINE JAHHYIO (U3MUECKYI0 BEJIWYMHY C JIpPYTHMMH
BEJIMYMHAMHU, CTPOUTh TpapUKU HU3YYEHHBIX 3aBUCUMOCTEH (UIHYECKUX
BEIINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, PU3NUECKUE SIBICHUS U MPOLIECCHI, UCIIOb3Y S
IpaBUiIa CIOXKEHUs CUJ (BAOJb OAHOM mpsiMoil), 3akoH ['yka, 3akon [lackans,
3aKOH ApXHMMeza, MpaBUJIO paBHOBECHs pbluara (6J0Ka), «30J10TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHUsS MEXAHWUYECKOM HHEPruM, IpH STOM JaBaTh
CJIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3alMChIBATh €r0 MaTeMaTHYeCcKOoe
BBIPAKCHMUE;

OOBSICHATH (PU3UYECKHE SBJICHHSI, IPOLIECCHI M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallu INPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JOTHYECKUX
niaroB ¢ omopod Ha 1-2 u3y4eHHBIX CBOWCTBAa (DU3MYECKHX SBIICHUH,
bu3nyecKnX 3aKOHa WU 3aKOHOMEPHOCTH;

pewmath pacuéTHble 3a1aud B 1—2 neicTBUs, UCIIONb3Ys 3aKOHBI U (OPMYIIHI,
CBsI3bIBalOIME (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAlW3a YCIIOBHS 3aJauu
3alMCBhIBaTh KPaTKO€ YCJIOBUE, TOACTABIATh (PU3HUECKUE BEIUYHUHBI B



GopMyabl M TPOBOAUTH pacy€Tbl, HAXOAUTb CIPABOYHBbIE JaHHBIE,
HEOOXOIMMBIE JUISl PeUIeHHs 33/a4, OLIEHUBATh PEATMCTUYHOCTD MOITYYEeHHOU
(bU3HYECKOI BETUYMHBL;

pacrio3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PELIMTh IPU IOMOIIY (PU3HUECKUX
METO/I0B, B OIIMCAHUN UCCIIEJOBAHUS BBIIEIIATH POBEPSIEMOE MPEATIOI0KEHUE
(rumore3y), pasnMyaTb M HUHTEPIPETHPOBATH IIOJIyYEHHBIH pe3yJIbTar,
HaXOJUTh OIIMOKYU B XOJI€ OIbITA, AEJIaTh BHIBOJIbI IO €r0 pe3yJIbTaTaM;
IPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3MYECKHUX SBICHUN WM (PU3HUECKUX
CBOWCTB Ten: (OPMYJIHpPOBATH MPOBEPSEMBbIE MPEINOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 IPEAJIOKEHHOr0 00OpYJOBAaHUS, 3aIUCBIBATH XOJ OIbITA U
(bopMyaHpOBaTH BHIBOMKI;

BBINOJIHATH MPSAMBIE U3MEPEHHsI PACCTOSIHUSA, BPEMEHH, Macchl Teja, 00bEMa,
CHJIBI ¥ TEMIIEPATYPBI C UCIOJIb30BAHUEM aHAJIIOTOBBIX U LIU(POBBIX IPUOOPOB,
3allUCBhIBATh IIOKa3aHWs MNpUOOPOB C y4y€TOM 3aJaHHOW aOCOMIOTHOM
IIOTPELIHOCTH U3MEPEHU;

IPOBOJUTH HCCIIEOBAHUE 3aBUCHMOCTH OJHOW (DU3NYECKON BETUYMHBI OT
JpYyroil C HCHOJB30BaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTU IIyTH
PaBHOMEPHO ABMXKYLIETOCsS T€jla OT BPEMEHU JIBUKEHUS Tela, CUJIbl TPEHUs
CKOJIbXKEHHs OT Beca Teja, KauecTBa 0OpaOOTKM IOBEpPXHOCTEH Ten u
HE3aBUCHUMOCTHU CHJIBI TPEHHUsl OT IUIOINAAM COIPUKOCHOBEHHUS TEJ, CHJIbI
YOPYTOCTH OT YAJUHEHHs] NPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00BEMA
NOrpyXEHHOW YacTH Teja U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH Tejda, OT IJMyOMHBI, Ha KOTOPYI MOTPY>XEHO TEJO, YCIOBHH
IUIaBaHUS TeJl, YCJIOBUM paBHOBECUS pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM YY€OHOTO MCCIEIOBaHMS, COOMPATh YCTAHOBKY M BBITIOJIHATH
U3MEpEeHUs], Clleqys MpeIJIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJbTaThl
MOJYYEHHOH 3aBHCHMOCTH (DM3UYECKHUX BEJIUMYMH B BHUJAE NPEIJIOKEHHBIX
TaOJIuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJibTaTaM HCCIeI0BaHUS;
IPOBOAMTH KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEIMYUH (TJIOTHOCTH
BELIECTBA KMJIKOCTH U TBEPAOIO Teja, CHJIa TPEHUS CKOJBKEHHUS, TaBICHHUE
BO3/lyXa, BBITAJIKUBAIOIIAs CUJIA, JEHCTBYIONIAsl HAa MOTPYKEHHOE B JKUIKOCTb
T€N0, KOA((UIMEHT IOJIE3HOr0 JEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIEays
NPEUIOKEHHOM MHCTPYKIMM: TpU  BBIIOJHEHUH H3MEpPEeHUH cobuparthb
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE NCKOMOM BEJINYUHBL;
coOnroaaTh IpaBHila TEXHUKU O€30MacHOCTH IpH paboTe c 1abopaTOpHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHIUIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, cOOoOIIaloIMecs COCyabl, OapomeTp, pblyar,
MOJIBUKHBINA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHIIMIIBI ASHCTBHUS N3yUYEHHBIX TPHOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOi Ha UX ONUCcaHUs (B TOM YHUCIIE: TOAIIMITHUKH, yCTPOUCTBO
BOJOIIPOBO/A, TMAPABINYECKUIM IIPECC, MAHOMETP, BBHICOTOMEp, MOPILIHEBOU
HAcoOC, apeoMeTp), MCIONb3ysl 3HAHHUS O CBOMCTBaX (hPM3MUYECKUX SIBJICHUN U
HeoOXxouMble (PHM3HUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOAUTh MHGOPMAIUIO O MPUMEpax) MPaKTUYECKOTO
MCIIOJIb30BaHUs (PU3NUECKUX 3HAHUN B TOBCETHEBHOM KU3HU J1JIs1 00€CTIeUeHMUSI
0e30MacHOCTH MpU 0OpaIICHUH C MPUOOPaMH U TEXHHYECKUMHU yYCTPONCTBAMHU,
COXpaHEHMs 37I0POBbS M COOJIOJCHUS HOPM 3KOJIOTMYECKOTO IMOBEACHUS B
OKpYXaroIleH Cpeac;



OCYHIECTBIISITH OTOOP MCTOYHUKOB HH(GOpMaluu B IHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM MOHUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U MMyTEM
CPaBHEHMS PpA3IUYHBIX MCTOYHHMKOB BBIACNATh HH(OpPMAILHMIO, KOTOpPas
SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOIA;

UCITIOJIb30BaTh MpPHU BBHINOJHEHUH YYEOHBIX 3a/JlaHUil HAy4YHO-TIOMYJISIPHYIO
auTeparypy (pu3MUecKoro coAepkKaHWs, CIPABOYHBIE MAaTEpUANbI, PECYpPCHI
cetu  HWHrepHer, BnageTh NpuUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHbIE KpaTKHME€ MUCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 UCTOYHUKOB HHPOpMAINH (PU3UUECKOTO COIEPIKaHUsS, B TOM YHCIe
nyOJIMYHO J1eaTh KpaTKue COOOIIEHHUS O Pe3ysbTaTax MPOEKTOB HIIN YUeOHBIX
WCCIIEIOBAHUH, IIPU 3TOM I'PaMOTHO HCIOJIb30BATh MU3yYEHHBIA NOHATUWHBINA
anmnapar Kypca (GU3MKU, CONPOBOXK/IAaTh BBICTYIUICHHE IPE3CHTALIUEH;

IpU BBIMNOJHEHUH YYEOHBIX NPOEKTOB U HCCIEAOBAHUN pacHpenesiTh
00513aHHOCTH B TPYMIIE€ B COOTBETCTBUHU C ITOCTABICHHBIMH 33/1a4aMU, CICAUTh
3a BBIMIOJTHEHUEM I1JIaHa IEHCTBUH, aIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIA]
B JIEATEIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE,
YUUTBIBAsI MHEHUE OKPYKAIOIIHX.

K koHuy oOyuyenus B 8 kjiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHHIMA:

WCIIOJIH30BaTh TOHATUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUXKEHUE
aTOMOB U MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIECTBA, KPUCTAUITMUECKHE U
amMop(HbIC Tella, HACKIIICHHBI W HEHACHIIICHHBINA Map, BIAXKHOCTh BO3/IyXa,
TeMIlepaTypa, BHYTPEHHsISI JHEPrusi, TEIUIOBOM JBUTATENb, DJIEMEHTAPHBIN
ANEKTPUYECKUIN 3apsisl, dJIEKTPUYECKOEe IMOJje, MPOBOAHUKH M JTUDIIEKTPHKHU,
MOCTOSIHHBIN 3JI€KTPUUYECKUN TOK, MArHUTHOE T0JIE;

pasznuyath sBJIEHUS (TEIJIOBOE pacIIMpeHHe M C)KaTue, Terulonepeaaya,
TEIJIOBOE PAaBHOBECHE, CMauyMBaHUE, KaMWUISPHBIC SBJICHHS, HCIapEeHHE,
KOHJIEHCAIlUs, TUTABJICHHE, KpUCTaUIM3anus (OTBEpJEBAaHUE), KHUIICHUE,
Teruionepenaya (TerIonpoBOHOCTh, KOHBEKIIHS, U3TyUEHHE), dICKTPU3AIUS
T€J, B3aMMOJICHCTBHE 3apsA0B, NECUCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JEHCTBME MArHUTHOTO MOJS Ha
MPOBOJIHUK C TOKOM, OJJICKTPOMAarHWTHAs WHIYKIMS) IO ONHUCAHUIO HX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
dbuznyecKoe sBICHUE;

pacro3HaBaTh MPOSBICHUE H3yUYEHHBIX (DU3MUECKUX SBICHUIN B OKPYKaIOIIEM
MHUpE, B TOM uHcle (UINYECKUE SBICHHS B TMPUPOJIE: TMOBEPXHOCTHOE
HaTsDKEHWE W KaNWUISIPHBIE SBIECHUS B TMPHUPOJIE, KPHUCTAIBI B IMPUPOJE,
uznyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpcKue Opu3sbl, oOpa3zoBaHUE
pOCHI, TyMaHa, WHes, CHera, OJJIEKTpUYEeCKHe SBJICHHS B arMmocdepe,
AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MATHUTHOE TI0JIe 3eMITd, apetid moIocoB,
POJIb MAarHUTHOTO TOJIS JIJIsl J)KM3HU Ha 3eMJie, TOJSIPHOE CHUSTHUE, TIPU ATOM
MEePEBOINTHh MPAKTUUECKYI0 3a/ladyy B Y4YEOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOIicTBa (pU3HAKK) PUINIECKUX SBICHUI;

OMKCHIBATh W3YYCHHBIE CBOWCTBA TN W (PU3UYECKHE SIBICHUS, HCIIONb3YS
dbusznyecKkne BETUYMHBI (TeMIiepaTrypa, BHYTPEHHSS DSHEpPrHs, KOJIUYECTBO
TEIJIOTHI, y/eJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHasl TEIJIOTa MJIaBJICHUS,
yAenbHas TeIuioTa mapooOpa3oBaHUs, yJelbHas TEIJIOTa CrOpaHus TOIUIMBA,
KOA(p(UIIMEHT TOJIE3HOTO AEMCTBUSI TEIIOBOM MAIMHBI, OTHOCHUTEIbHAS



BJIAJKHOCTh BO3/yXa, JJEKTPUYECKUM 3apsj, CHJIa TOKa, SJIEKTPUYECKOE
HaIpsKEHUE, COMPOTUBIEHUE TMPOBOJHMKA, YAEIbHOE COMNPOTUBIICHUE
BellecTBa, paboTa M MOIMHOCTh JJICKTPUYECKOTO TOKA), NPHU OMUCAHHH
MPaBUJIBLHO TPAKTOBaTh (DU3HUYECKHUH CMBICT HCIOJB3YEMBIX BEIMYHH,
0003HaUYCHHS W CAWHMIBI (U3MYECKUX BEIUYMH, HaXOIUTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTUMHU BEIHYMHAMH,
CTPOUTH TpapUKU U3YICHHBIX 3aBHCUMOCTEH (PH3NIECKIX BEIHYNH;
XapaKTEePU30BaTh CBOMCTBA TeJ, (PHU3NUYECKUE SIBJIICHUSI U TTPOIIECCHI, HCTIONB3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU  CTPOECHUSA
BEIIIECTBA, MPUHIIMII CYNIEPIIO3UITUH TMOJICH (Ha Ka4eCTBEHHOM ypPOBHE), 3aKOH
coXpaHeHus 3apsna, 3akoH Oma mis ydacTka uenu, 3akoH Jlxoyns—JIeHia,
3aKOH COXPAHECHHS DHEPIHH, MPU ITOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alMChIBAaTh €r0 MaTEMATUYECKOE BBIPAKECHUE;

O0OBSACHATH (PU3HUECKHUE MPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTYyalHil MPaKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISTE
MPUYMHHOCIIECTBEHHBIE CBS3HM, CTPOUTh OOBSCHEHHE W3 |1—2 JIOTHYECKUX
mIaroB ¢ omopod Ha 1-2 W3Y4YeHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIC 3a1a4 B 2—3 NEHCTBUS, HCIIONIB3YsI 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIINE (PU3NUYCCKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4M
3aMKUChIBaTh KPATKOE YCIIOBUE, BBISABJIATh HEAOCTATOK JAAHHBIX IS PELICHUS
3aJauM, BBIOMPATh 3aKOHBI U (POpMyJbl, HEOOXOoIuUMBbIE A e€ pelleHus,
MPOBOANWTH PACYETBl M CpPaBHUBATH TIOJYyYEHHOE 3HAYCHHE (PUIUUYCCKOM
BEJIMYUHBI C U3BECTHRIMH JTaHHBIMHU;

pacrno3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUThH TP MOMOITH (PU3HUIECKUX
METOJIOB, MCIIOJb3Ysl ONUCAHHWE WCCIEIOBAHUSA, BBIICISATH MPOBEPSIEMOE
NpEANOJOKEHHE,  OLEHMBaTh  MPAaBUJIBHOCTh  MOPSAKAa  MPOBEACHUS
HCCIICA0BAaHUS, IeIaTh BBIBOIHI;

MIPOBOJIUTH OMBITHI TIO HAOJIOJACHUIO (PU3UUYECKHUX SIBJICHUN WU (PU3NUECKHUX
CBOMCTB TeN (KanWJUISpHbIE SBIICHUS, 3aBUCUMOCTD JIaBIIEHUS BO3/yXa OT €ro
00béMa, TemmepaTryphl, CKOPOCTH TPOIECCa OCTHIBAHHUS M HArpeBaHUs MpU
W3IIYYCHUH OT I[BETa M3JIydaromieil (MOTJIoMaoIiei) MOBEpXHOCTH, CKOPOCTh
MCIIapeHusi BOJbI OT TEMIIepaTypbl >KHAKOCTH M IUIONIaJAH €€ MOBEPXHOCTH,
ANEKTpU3alUsl Te€d M B3aUMOJECHCTBUE  DJIEKTPUYECKUX  3apsiiOB,
B3aUMOJICCTBUE TMOCTOSHHBIX MAarHUTOB, BU3yaJIM3allds MarHUTHBIX TOJEH
MOCTOSTHHBIX MarHUTOB, JEHCTBUSI MATHUTHOTO TIOJISI HAa TTPOBOJIHUK C TOKOM,
CBOICTBA 2JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENS TTOCTOSIHHOTO TOKA):
dbopMynupoBaTh TpPOBEpsieMbIE MPEANONIOKEHHS, COOMpaTh YCTaHOBKY U3
MIPEIIOKEHHOTO O0OpYAOBaHMS, ONMUCHIBATH XOJI OMBITA M (POPMYITHPOBATH
BBIBOJBI;

BBINIOJIHATH MPSMbIE U3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIbHON BIAXKHOCTHU
BO3JIyXa, CHUJIBI TOKA, HAMPSDKEHUSI ¢ UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYNKOB (PU3MYECKHX BEJIMYMH, CPaBHUBATh PE3YyJbTaThl U3MEPEHHH C
y4€TOM 3a/1aHHOM a0COIOTHOMN MOTPEITHOCTH;

MPOBOJIUTh HCCIICIOBAHNWE 3aBUCHMOCTH OJHOW (PU3WYECKOW BEIUYUHBI OT
JIPYTO# C UCTIOIB30BAHUEM TIPSIMBIX U3MEPEHUI (3aBHCUMOCTh COITPOTUBIICHUSI
MPOBOJHMKA OT €ro JUIMHBI, IJIOIIAJN IMONEPEYHOr0 CEYEHUS U YACIbHOTO
CONPOTHUBJICHHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKa, MAYLIEr0 Yepe3
MPOBO/THUK, OT HaIpsKEHUS Ha MIPOBOJIHUKE, HCCIIeIOBaHUE



NOCJIE0OBATEIBHOTO M MApajuIeIbHOTO  COCIMHEHWH  MPOBOJHUKOB):
IUIAHUPOBATh UCCIE0OBaHUE, COOMPATh YCTAHOBKY M BBINOIHATH U3MEPEHHUS,
clefysh TpPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH pe3yJbTaThl MOITYYEHHOU
3aBUCUMOCTH B BHJ€ TaOJUI U Tpa(UKOB, JIeJaTh BBIBOJBI 0 pe3yJbTaTaM
UCCIIE/I0BaHMS;

IOPOBOJIUTH KOCBEHHBIC H3MEpPEHHs (U3NYECKUX BEIUYMH (yJAenbHas
TEIUIOEMKOCTb BEILECTBA, CONPOTUBIEHHUE MTPOBOJHUKA, pabOTa U MOIIHOCTb
IIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEpeHus, cobupartpb
IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAyS TPENJIOKECHHON HWHCTPYKIUHU, U
BBIYHUCIIATh 3HAUEHHE BEITUUUHBI;

coOuro/laTh MpaBUiIa TEXHUKH O0€30MacHOCTU IpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIIMIIBI AEHCTBUS U3YyUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOHCTB C OMOPOM Ha MX ONHUCAHUA (B TOM 4YMCIE: CHCTEMa OTOILICHHS
JIOMOB, THTPOMETp, HapoBas TypOWHAa, aMIepMeTp, BOJBTMETp, CUETUUK
AIIEKTPUYECKON IHEPTUH, AEKTPOOCBETUTEIbHBIE IPUOOPHI, HArpeBaTEIbHbIE
3JIEKTPOIIPUOOPHI (mpumepsl), JJIEKTPUYECKHE HPEJOXPaHUTENH,
3JIEKTPOMArHUT, EKTPOJABUraTeNb MOCTOSHHOIO TOKA), UCIONb3Ysl 3HAHUA O
CBOWCTBaX  (M3MYECKUX  SBJICHUH W  HEOOXOoauMble  (hU3HYECKHE
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE IIPUOOPEI
[0 CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBI TEpMOMETp, TEPMOC,
ICUXPOMETpP, TMIPOMETP, ABUraTellb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTAaBIATh CXEMBbl JIEKTPUUYECKUX LENel ¢ MOClIeA0BaTEIbHBIM U
NapajuleJIbHBIM COEJUHEHUEM 3JIEMEHTOB, Pa3jinyasi yCIOBHblE 0003HAYECHMUSI
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

IPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIMIO O IPUMEpPax) MPaKTHYECKOTO
UCTIOTb30BaHUs (PU3NIECKUX 3HAHWIA B TIOBCETHEBHOM KU3HU JIJIS1 00ECTICUCHHUS
0€30I1acCHOCTH IIPU OOpaIIeHUH ¢ TPUOOPaMU M TEXHUUECKUMH YCTPOUCTBAMH,
COXpPAHEHMs 37I0pOBbS M COOJIOJEHHUS HOPM 3KOJIOTMYECKOrO IMOBEACHUS B
OKpYXaIoIlei cpeae;

OCYIIECTBIISATh MOUCK MHpOpMAIMKU pu3nyeckoro coaepxanus B Hrepuere,
Ha OCHOBE HMEIOIIUXCA 3HAHUH M TyTEM CpaBHEHHS JOTMOJHHUTEIHHBIX
MCTOYHUKOB BBICIISITh HH(OPMAITHIO, KOTOPAs SIBIISIETCS TPOTUBOPEYHBOM MITH
MOYET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MpPHU BBIOJHEHUH YYEOHBIX 3a/laHUil Hay4YHO-TIOMYJISIPHYIO
auTepatypy (pu3Mueckoro cojepikKaHus, CIPaBOYHBIE MAaTEPUANbI, PECYpPCHI
cetru VHTepHer, BiameTh NpHéMaMH  KOHCIIEKTUPOBAaHHS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/laBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpaTKUe YCTHBIE COOOIICHHUS,
0000mass  wHGOPMAIMIO W3  HECKOJbKHUX HCTOYHUKOB  (PU3UYECKOTO
COJIepKaHUs, B TOM YHCJe MyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOU
WINA UCCIIE0BATEICKONW NESTEIbHOCTH, MPU 3TOM I'PAaMOTHO HCHOJIb30BATh
U3YYCHHBI  TMOHATHMHBIA  ammapar Kypca  (U3MKH, CONPOBOXKIATh
BBICTYIICHHUE NTPE3CHTALNENM;

IIPY BBITIOJTHEHUH Y4EOHBIX IPOEKTOB U UCCIIEAOBAHUHN (PH3NUECKUX IPOLIECCOB
pacrpenenats 00f3aHHOCTU B IpyNIEe B COOTBETCTBHM C IOCTABICHHBIMU
3aJauamMu, CJIeIUTh 32 BHIIOJIHEHHEM IJIaHa JISMCTBUI U KOPPEKTUPOBATH €ro,
a/ICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ, B JEATEIBHOCTH TPYIIIHI,



BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, TPOSBISAS TOTOBHOCTH
pa3pemiaTh KOHQIHUKTHIL.

K koHmy oOy4yenus B 9 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM ypOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

UCTIONIb30BATh MOHATHSA: CUCTEMa OTCUETa, MaTepHaIbHasl TOYKA, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHHYECKOrOo JBWXKEHHUs, Jedopmanus (ynpyras,
IUTACTUYECKasi), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Heperpys3Kd, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENOo, LEHTP TSHKECTH
TBEPIOTO TeENa, paBHOBECHE, MEXaHUYECKHWE KOJeOaHWs W BOJIHBI, 3BYK,
uHQpa3sByK M  YNbTPa3ByK,  OJCKTPOMAarHUTHBIC  BOJHBI,  IIKaia
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb, CIIEKTPHI
UCITyCKaHHUsI M TOTJIOUIeHus, anbga, Oera- M ramMma-u3iIydeHusi, H30TOIIbI,
siepHas SHEPreTHKa;

pasnuuath SBIEHHS (PaBHOMEPHOE M HEpaBHOMEPHOE NPSAMOJIHMHEHHOE
NIBIDKEHUE, PABHOYCKOPEHHOE NPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE
naJieHue TeJl, PABHOMEPHOE JBIKCHHE IO OKPYKHOCTH, B3aUMO/ICHCTBUE TEI,
pPEaKTUBHOE [IBIDKCHHE, KoyieOaTenbHOE JBIDKCHHE (3aTyXalomue H
BBIHY)KJICHHBIC KOJIeOaHMs), PE30HAHC, BOJIHOBOE JBHKCHHE, OTPAKCHHE
3BYKa, IPSIMOJINHEWHOE PACIPOCTPaHEHUE, OTPaKCHNE U IPEIIOMIIEHUE CBETA,
NIOJTHOE BHYTPEHHEE OTPAXEHHE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CIIEKTP U
CIIOKCHHE  CIIEKTPAIBHBIX I[BETOB, [HCIEPCHS CBETa, €CTECTBEHHAs
PaZMOaKTHBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTPa H3IIyYEHHs) IO
OTIMCAHHIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OTIBITOB, IEMOHCTPHPYFOIIINX
JaHHOE (PM3HYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YYCHHBIX (U3MYECKUX SIBICHUH B OKPYIKAIOLIEM
mMupe (B TOM yHcie (pu3nyeckue SBICHHUsS B MPUPOZE: MPUIUBBI U OTIUBBI,
nBwkeHue TutaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE JBI)KCHUE IKHUBBIX
OpPTraHU3MOB, BOCIIPHATHE 3BYKOB JKUBOTHBIMH, 3eMJIETPSICEHUE, CECMUYECKHE
BOJIHBI, IIyHaMH, D5XO, IIBETa TeJ, OINTHYECKHE SBICHUS B MPHUPOJE,
Ouosornyeckoe AeicTBHE BUIUMOTO, YIbTPa(pHOIETOBOIO U PEHTI€HOBCKOIO
U3IY4YeHUH, €CTECTBEHHbI pPaJUOaKTUBHBIH (OH, KOCMHUYECKHE Jy4H,
paZIMOaKTHBHOE  M3JIyYeHHUE NPUPOJHBIX  MHHEPAJOB, neicTre
PaZMOAaKTHBHBIX M3JIyUYeHHH HAa OpPraHU3M YeJlOBEKa), MPHU 3TOM IEepPEBOIUTH
NPaKTUYECKYI0 3aJadyy B Y4yeOHYI0, BBLIEIATH CYIIECTBEHHbIE CBOICTBa
(mpu3HaKM) (PU3NYECKUX SIBICHUH;

OIMCHIBATh W3yYEHHBIC CBOWCTBA TEN M (U3NYECKUE SIBJICHUS, HCIIONB3YS
¢u3nveckne BETMUYMHBI (CpeIHssl W MIHOBEHHAas CKOpPOCTh Tela TIpu
HEpaBHOMEPHOM JIBIDKEHUH, YCKOpEHHE, TepeMelleHne, IyTh, YIJoBas
CKOpOCTh, CHJIa TpPEHHUS, CHJIA YNPYrOCTH, CHUJa TSDKECTH, YCKOpPEHHE
CBOOOTHOTO Ta/IEHUs, BEC TeJla, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHUYeCcKast
paboTa W MOUIHOCTh, TIIOTCHIMANBHAS DSHEPrHsl Tella, MOTHATOTO Haj
MOBEPXHOCTHIO  3€MJIM, TOTCHIMAIbHAS OJHEPTHsl CXKATOW  MPYKHUHBI,
KUHETHYECKasi SHEPTHs, MOJHAsi MEXaHW4ecKas SHeprus, Nepuo] M 4acTroTa
KoJIeOaHUH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA,
1oKa3zareiab MPEIOMIICHUS CpPelbl), MPU ONMHUCAHUM MPABHWIBHO TPAKTOBAThH
(GU3NYEeCKU CMBICTT HCIIONIb3YEMBIX BEIHYUH, OOO3HAUCHWS W EIWHUIIBI
GU3NYeCKNX  BENMYMH, HAXOMUTh (OPMYIBI, CBS3BIBAIONIME JAaHHYIO
($U3MUECKyI0 BETMYUHY C APYTUMH BEIMYMHAME, CTPOUTH TPaPUKH H3yYSHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS U MPOLIECCHI, UCIIOIb3YS
3aKOH COXpPaHEHMs] HHEPruu, 3aKOH BCEMHPHOIO TATOTEHMs, NPUHIIMII
CYNEpPIO3ULMK CUJI, IPUHIIMIT OTHOCUTENIbHOCTHU ["anunes, 3akoHsl HproToHa,
3aKOH COXPAaHEHHS HMITYJIbCa, 3aKOHBI OTPAXEHUS M TPEIOMIICHHS CBETa,
3aKOHBI COXPAHEHUS 3apsI0BOr0 U MAaCCOBOTO YUCEN MPHU SJICPHBIX PEAKLUX,
IpU 3TOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3aIllUCBIBaTh €0
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MTPOLIECCH] U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH HMPUYHHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 2—3 JIOTMYECKHX IIAroB C
ornopoil Ha 2-3 HW3y4YCHHBIX CBOWCTBA (PU3UUECKUX SBICHUH, (PU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewiaTth pacuéTHble 3aaun (ONUpAOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHH),
UCIONb3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE BEJIWYMHBL: HA
OCHOBE aHaju3a YCJIOBMs 3aJaud 3allUChIBaTb KPATKOE YCIOBHUE, BBISBIISTH
HEIOCTAIOUINe WM W30BITOYHBIC JAaHHBIC, BBIOMpPATh 3aKOHBI M (DOPMYIIHI,
HEOOXOJUMBbIE  JJIsl  pelIeHUs, IPOBOAUTh pacuéTbl U  OLEHHUBATh
PEATMCTUYHOCTD MOJyYEHHOTO 3HaueHHsI (PU3MUECKON BEIMUHHBI,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MTPH MOMOIIN (PU3NIECKUX
METO/IOB, MCIIOJIb3Ysl OIIMCAaHME HCCIENOBaHMs, BBIIENIATh IPOBEPIEMOE
NPEINONI0KEeHNE,  OICHWBATh  MPABWIBHOCTH  MOPSAAKA  MPOBEICHUS
UCCIICIOBaHMS, JIeNIaTh BHIBOJIBI, HHTEPIPETUPOBATH PE3yIbTAThl HAOIIOICHHUNA
U OIIBITOB;

IPOBOJUTH OMBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SABICHUN WM (PU3HMUECKUX
CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHHUs
HHEPIUH, 3aBUCUMOCTD Nepro/ia KoJIeOaHni MPY>KHHHOT'O MasiTHUKA OT MacChl
rpy3a M SKECTKOCTH TPYKHHBl M HE3aBUCHMOCTb OT AaMIUIMTYIbl MaJbIX
Kosie0aHul, NMPSMOJIMHENHOE paclpoCTpaHEHHE CBETa, pasJiokeHue Oenoro
CBETa B CIIEKTP, U3yUEHHE CBOMCTB N300pa’keHMsI B INIOCKOM 3epKaJie U CBOMCTB
n300pakeHus mpeaMeTa B coOuparoliei JmH3e, HaOlro/leH!e CIUIOUIHBIX U
JMHEWYATHIX CHEKTPOB M3IYUYCHHUS): CAMOCTOSTEIIEHO COOMpATh YCTAaHOBKY U3
n30bITOYHOTO Habopa 00OpYJOBaHMS, ONUCBHIBATH XOJ OINBITa M €ro
pe3yiabTaThl, OPMYIHPOBATH BBIBOABI;

IPOBOJIUTH TNPH HEOOXOJMMOCTH CEPUI0 MPSAMBIX W3MEPEHUH, OIpenesnss
cCpelHee 3Ha4YeHHE HU3MepseMoi BenuuuHBl  ((POKYCHOE pacCTOSIHHUE
cobuparonieid  JMH3bI), OOOCHOBBIBaTH BBIOOp cmocoba  H3MEpeHHus
(M3MepuTeIHLHOTO MPUOOPa);

NPOBOJIUTHh  WCCICIOBAHWE  3aBHCUMOCTEH  (U3UYECKHUX  BEIUYHH  C
UCTIOIB30BaHUEM TIPSIMBIX W3MEPEHUH (3aBHCHMOCTH TYTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadalbHOM CKOPOCTH, Meproia KojaeOaHui
MaTeMaTHYECKOro MasiTHUKA OT JJIUHBI HUTH, 3aBUCUMOCTH yTIJla OTpa)KECHHUs
CBETa OT YIJIa MaJieHus U yriia MpeJoMIIEHHUs OT yIiia MaJieHus): IaHUpOBaTh
UCCIIEIOBAaHHE, CaMOCTOSITEIbHO COOMpaTh  YCTAaHOBKY, (DUKCHpPOBATh
pe3yJbTaThl HOJTYYEHHOM 3aBUCUMOCTH (PM3NYECKHUX BEJTMYMH B BUE TaOIUIl U
rpauKoB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHUS;

MIPOBOIUTH KOCBEHHBIE M3MepeHHsI (PN3MYECKUX BEITHYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHE Teja MpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO
najieHusi, KECTKOCTb MPYXKHUHBI, KO3()(PUIUEHT TpEeHUs: CKOJIbKEHMUs,
MexaHudeckas paboTa W MOIIHOCTh, YacTOTa MW TEpHUOJ KoJieOaHUM



MaTeMaTUYECKOT0 U MPYKMHHOT'O MasTHUKOB, ONTHYECKas CHJIa cOOMparomiei
JWH3Bl, PpAJMOAKTHBHBIA  (DOH): IUTAHUPOBATH H3MEPEHHs, COOHMpaTh
SKCIICPUMCHTAJIbHYTO YCTAaHOBKY u BBIIIOJIHATD HU3MCPCHHA, CJICOys
NPEJIOKEHHOW  MHCTPYKUUH,  BBIYHUCIATh  3HAUYEHHUE  BEJIIMYUHBI U
AQHAIM3UPOBATH IMONYYEHHBIE PE3YJIbTAThl C YYETOM 3a/JaHHOM MOTPEIIHOCTH
U3MEPEHHU;

coOuroIaTh TpaBWiIa TEXHUKH O€30MacHOCTH IMpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3in4yaTth OCHOBHBIC MPHU3HAKH HW3YYEHHBIX (DU3MYECKHX  MOJEJICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUCYHBIH UCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, [JIAHETapHas MOJEJIb aTOMa, HyKJIOHHAs: MOJIEJIb AaTOMHOT'O
Aanpa;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOpPOIl Ha UX OMUCaHUs (B TOM YHUCIE: CIUJOMETp, JaTUUKU
[I0JIOJKEHUSA, PACCTOSIHUSA U YCKOPEHUs, pakera, 3XO0JIOT, OYKH, IEPHUCKOIL,
¢doroannapar, ONTUYECKUE CBETOBOJbI, CHEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), ucnons3ys 3HaHHS O CBOMCTBaxX (HU3MYECKUX SBJICHUU H
Heo0XouMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMblI W CXCEMATHYHBLIC PUCYHKH HM3YUCHHBIX TCXHUUYCCKHX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPHU
PCIICHUN y‘Ie6HO-HpaKTI/I‘-IeCKI/IX 3a1a4, ONITUYCCKUEC CXCMBI JIA IMOCTPOCHUS
M300paKCHHI B TUIOCKOM 3€pKajie U COOMPAIOIICH JINH3E;

MPUBOIUTH MPUMEPHI (HAXOAUTh MHGOPMAIUIO O MPUMEpax) MPaKTUIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAHUU B HOBC@I[HCBHOﬁ KHU3HU I O6€CH€‘~I€HI/IH
0€30MacHOCTH MPH 0OpaIIeHUH ¢ MPUOOPaAMH U TEXHUIECKUMH YCTPOHCTBAMH,
COXpPAHEHMs 37I0pOBbS M COOJIOJEHHUS HOPM 3KOJIOTMYECKOrO IMOBEACHUS B
OKpYXaIoIlei cpeae;

OCYIIECTBIISATH MOUCK MHpOpMAIU pu3nyeckoro coaepxanus B Hrepuere,
CaMOCTOSITEIbHO  (pOPMYJIHUpPYsT TOUCKOBBIM  3alpoc, HAXOIUTh IyTH
OlpeNieNieHus]  JOCTOBEPHOCTH IOJIyY€HHOM HWH(POpPMALlMM Ha OCHOBE
MMEIOUINXCS 3HAHUN U IOTIOJHUTENIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MpPHU BBINOJHEHUH YYEOHBIX 3a/laHUil Hay4YHO-TIOMYJISIPHYIO
aUTepaTypy (pu3MuecKoro cojepikaHus, CIPaBOYHBIE MAaTEpUANbl, PECYpPCHI
CETUu HHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHUSA TEKCTAa,
npeoOpazoBaHns HH(GOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO3/1aBaTh COOCTBEHHBIE INHUCHMEHHbIE M YCTHBIE COOOILIEHHS HAa OCHOBE
uH(pOpMallMd M3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOro CcoepKaHus,
nyOIUYHO MPEACTAaBIATh PE3YIbTaThl NMPOEKTHOW WM HCCIEI0BaTEIbCKON
JEATENIBHOCTH, IIPU ATOM T'PaMOTHO HCIIOJIb30BATh M3YYEHHBIN MOHATHUMHBIN
anmapar H3y4yaemoro pasjena (QU3MKHM M COINpPOBOXAATh BBICTYIICHUE
npe3eHTannen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHE
7 KJIACC

HaumeHoBanme pa3ieioB H  TeM
NMPorpamMmbl

Ne i/t

KoanuecTBo 4acoB

Bcero

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKOIIEr0 MUPa

JJIeKTPOHHbIE

o0pa3oBaTeIbHbIE PeCypChl

(undposbie)

1.1 du3uka - HayKa 0 IPUPOJIE 2 bubmmorexa HOK
' 4 PHpod https://m.edsoo.ru/7f416194
1.2 duzndyeckre BEJIMYNHEI 2 bubmorexa HOK
' https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBINH METO/ ITO3HAHUS 2 bubmorexa HOK
) Y A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paznen 2. [lepponauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
21 CIPOCHIe BElICCTRA 1 bubnuoreka HOK
. TPOEHHUE B TB
P - https://m.edsoo.ru/7f416194
29 JIBM>KeHne W B3aUMOJCHCTBUE YaCTHIL ) bubnuoTeka [HOK
' BeEllleCcTBa https://m.edsoo.ru/7f416194
buo OK
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 hgp::jl/(r);.eglasoo.ru 76416194 =
Hroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHeE Tel
bubnuoreka [HOK
1 M
3 CXAMMHACCROE ABHACHHC 3 https://m.edsoo.ru/7f416194
bubnuoreka HOK
2 " 4
3 HEPHILL, Maced, fIoTHOCTS https://m.edsoo.ru/7f416194
bubanoreka LHOK
. .B 14
33 Cuna. Buget can https://m.edsoo.ru/7f416194
Hroro no pazneny 21



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

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

41 Hasnenue. [lepenaua naBneHust TBEPAbIMU 3 bubanoreka HOK
' TeJaMH, JKUIKOCTIMH U razaMu https://m.edsoo.ru/7{416194
bubnuoreka [HOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [HOK
4, A
3 TMOCHEpHOE AaBCHHe 6 https://m.edsoo.ru/7f416194
44 JleicTBue  KUAKOCTH M rasa Ha - bubnuoreka HOK
' MOTPY>XEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEPTUs
bubnuoreka HOK
.1 P
> a60Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
52 IIpocThie MEXaHU3MBI 5 bubmorexa LOK
' p https://m.edsoo.ru/7f416194
5.3 Mexanunueckas PHeprus 4 bubmorexa LOK
’ p https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB IO 68

I[TPOT'PAMME



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

8 KVIACC

HaumeHoBaHWe pa3aejoB W TeM

KoaunuyecTBO 4acoB

DJIeKTPOHHbIE (uudposbie)

Ne i/t
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CrtpoeHue U CBOMCTBA BEI[ECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubnuoreka LHOK
12 Temnole nponeccy! 21 https://m.edsoo.ru/7{4181ce
Uroro no pazneny 28
Pazneun 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DNeKTpUYecKre 3apsiabl. 3apsyKeHHbBIC 7 bubnuortexa [HOK
' TeJa U UX B3aUMOIENCTBUE https://m.edsoo.ru/7f4181ce
2.2 TToCTOSHHEBIN YIEKTPUUECKUNA TOK 20 bubmotexa HOK
' p https://m.edsoo.ru/7f4181ce
bubnuoreka [HOK
2.3 MarmuTHbie sBACHHA 6 https://m.edsoo.ru/7f4181ce
bubmunorexa [HOK
2.4 S 4
JICKTPOMATTHTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YJACOB 1§(0) 68

I[TPOTPAMME



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

9 KJIACC

No 11/ HaumenoBanue pasgeaoB u Tem KojnyecrBo yacos DJIeKTPOHHbIE (uudposbie)
B NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHn4eckoe JBHKEHHE U CIIOCOOBI 10 bubnuorexa [HOK
' €ro OIHUCaHus https://m.edsoo.ru/7f41a4a6
. Bbubanoreka LHOK
12 Bsaumozetctaue Ten 20 https://m.edsoo.ru/7{41a4a6
1.3 3aKOHBI COXpaHEHHUS 10 bubmorexa 1OK
' p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJHEI
bubnuoreka [HOK
2.1 M §) 7
CXAMMACCIUC KOMCOAHI https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
2.2 M ) 8
CXAHMUCCKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BﬂeKTPOMaFHI/ITHOQ moJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DNeKTpOMarHuTHOE oJse u 6 bubnmnoreka [HOK
' AJIEKTPOMArHUTHHIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
Pa3pnen 4. CBeToBbIe AIBJICHUS
4.1 3aKOHBI PaCpOCTPAHEHHS CBETA 6 bubniotexa LHOK
' Pactipoctp https://m.edsoo.ru/7f41a4a6
Bbubnunoreka LHOK
4.2 J 0 6
VIHSBL I OTTTHHCCIHE TIPHDOPH https://m.edsoo.ru/7f41a4a6
bub OK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 romoteia i

https://m.edsoo.ru/7{41a4a6



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

Hroro no pazgeny

15

Pasznen 5. KBanToBbie IBJIeHUA

51 Henyckanue M IOTIIOLIEHHE CBETa 4 bubnuoteka [HOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
5.2 C 6
TPOCHHE ATOMHOTO ipa https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
. A
53 AICPHEIE peartn ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTtenbH0-00001aI0IM I MOYJIb
6.1 [ToBTOpEeHME 1 000OIICHHE COMCPIKAHUS 9 bubnuoreka LHOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 110 102

ITPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Nen/m  Tema ypoka

KoanuyecTBo 4acos

Bcero

®du3uka — Hayka o npupone. Asnenus npupoasl. PusndecKue ABICHUs 1
Mexanunueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS 1
DuU3nYECKUE BEJIMYNUHBI U UX U3MEPEHUE 1

4 VYpok-uccnenopanue "M3mepenne temMneparypsl Ipu NOMOIIHU KUAKOCTHOTO TEPMOMETpa |
U JaT4uKa Temneparypsl”

5 Kak ¢usuka m npyrue ecTecTBEHHBbIE HAYKH M3Y4YalOT MPHPOIY. EcTecTBeHHOHAYUHBIN |
MeTo[ mo3HaHusl. Onucanue GU3NYecKuX SBICHUI ¢ MOMOIIBI0 MOJIeTeH

6 VYpok-uccnenosanue "llpoBepka IumoTe3bl: AATBHOCTH IMOJIETA IIAPUKA, ITYLIEHHOIO 1
TOPU30HTAIILHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKa"
Crpoenue BeniectBa. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOCHHUE BELLIECTBA 1
JIBMKCHHE YaCTHII BENIECTBA 1
Ypok-uccienoBanue « ONbITH O HAOIIOEHUIO TETIOBOTO PACIIUPEHUSI TA30B 1

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1

1 B3auMocBsI3b MEXly CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSX U HUX |
ATOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

12 Mexanuueckoe ABUkeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBMKEHUE 1

13 Cxopoctb. EAMHUIBI CKOPOCTH 1

14 Pacuer nmyTu ¥ BpeMEHU IBUKECHUS 1

15 Nuepuus. 3akoH wHepuuu. B3amMopelcTBuEe Ten Kak NMPUYMHA WU3MEHEHUS CKOPOCTH |
JIBIDKCHUSI TEIT

16 [TnotHOCTH BemiecTBa. PacueT macchl 1 00beMa Tena Mo ero MIOTHOCTH 1

17 JlaGopaTtopHas pabota «OrnpeaesneHne MIOTHOCTA TBEPOTO TEJIay 1

18 Pemenue 3amgau no reme "[lnoTHocTh BemecTa" 1




19 Cuna xak xapakTepuCcTHKa B3auMoaencTBus Ten. Cuia ynpyroctu. 3akoH ['yka 1
20 JlaGopaTtopHas pabota «M3yueHne 3aBUCUMOCTH pacTsbKeHHS (1edhopMariium) Mpy>KUHBI OT |
MPUIOKEHHOM CHUITBD»
21 SBnenue tarorenus. Cuia TsHKECTH 1
” CBsi3b MEXKy CUJION TsKECTH M Maccol tena. Bec tena. Pemenue 3amau no teme "Cua 1
TsoKecTH"
23 Cuna TsKeCTd Ha Apyrux miaHeTax. @u3ndecKkue XapaKTePUCTUKU TIJIaHEeT 1
24 H3mepenue cun. Jluaamomerp 1
25 Bec tena. HeBecomocTh 1
26 CrnosxeHue ByX CWUJI, HAIIPaBJICHHBIX 110 OJHON NpsiMOi. PaBHOAEHCTBYOIIAS CHIT 1
27 Pewenue 3anau no reme "PaBHonelicTByromas cui'” 1
28 TpeHue CKONIbKEHNS U TPEHUE NTOKOs. TpeHne B IpUpOIe U TEXHUKE 1
29 JlaboparopHas pabota «l3ydyeHune 3aBUCHMOCTH CHJIBI TPEHHUSI CKOJIbKEHHUS OT CHJIBI |
JIABJICHUSI U XapaKTepa CONPUKACAIOIINXCS TTIOBEPXHOCTEI»
30 Pewienue 3anau Ha onpeieeHUE paBHOICUCTBYIOIIECH CHUITbI 1
31 Pemenune 3amay mo temam: «Bec Tema», «I'paduueckoe mzoOpaxkenue cum», «Cuibb, |
«PaBHOAEHCTBYIOIIAS CHIDY
1 KonTponbhas pabota no remam: «Mexanudeckoe IBIKeHUeE», «Macca, IIoTHOCThY, «Bec |
Tenay, «['padbuueckoe nzodpaxkenue cumy, « CUIbD
33 JaBnenue. CriocoObl yMEHbBIIIEHUS U YBETUUEHUS JaBICHUS 1
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJI€HUA T'a3a OT 00bEMa, TEMIIEpaTyphl 1
35 [Tepenaua naBneHust TBEPABIMU TEIAMH, KUJIKOCTAMHU U razaMmu. 3akoH [Tackamns 1
36 JlaBneHue B ’KUIKOCTH U rase, BBI3BAHHOE JICHCTBUEM CUJIbI TSKECTU 1
37 Pemenne 3agau no teme «/laBnenue B KUAKOCTH U rasze. 3akoH [lackamns» 1
38 Coo0mmarommecs: Cocyapl 1
39 I'mppasinueckuii npece 1
40 Manomertpsl. [lopiiHeBO )KUIKOCTHBIN HACOC 1
A1 Atmoctepa 3emsn. IIpuumHBI  CyIIECTBOBAHUS BO3IYIIHOHM OOOJIOYKM  3EMIIH. 1
3aBHUCHMOCThH aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HAaJl yPOBHEM MODPS
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHHE 1




43 Wzmepenune armochepnoro nasienus. Onbit Toppudern 1

44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HAJl YPOBHEM MOPS 1

45 Bapomerp-aneponn. ATmochepHoe AaBlieHHE Ha PA3TUIHBIX BRICOTAX 1

46 Pemenue 3amay no reme "AtmochepHoe naBieHue" 1

47 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeNO. ApXUMeEI0Ba cuiia 1

43 JlaGopaTopHas pabora «OmnpenencHue BBITATKUBAIONIEH CHIIBI, EHCTBYIONICH Ha TEIo, 1
MOTPY>KEHHOE B KUJKOCTbY»

49 JlaboparopHas pabota no reme «lccnenoBanue 3aBUCUMOCTH Beca Tejia B BoJie OT 00bEMa 1
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TEJIa»

50 [InaBanue ten 1

51 JlaboparopHas pabota "KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYUPOBAaHHUE JIOJKH U |
onpeenaeHue e€ rpy30noabEMHOCTH"

57 Pemenue 3amau no remam: «IlnaBanue cynos. BoznyxomnaBanue», «JlaBieHue TBEpabIX 1
TeJI, )KUJIKOCTEU U ra30B»

53 Mexannueckast pabora 1

54 MoiHocTh. EquHUIBI MOIITHOCTH 1

55 VYpoxk-uccnenosanue "Pacy€t MOIIHOCTH, pa3BUBAEMOM MPHU MOABEME T10 JIECTHHIIE" 1

56 IIpocteie Mexanu3Msl. Peruar. PaBHOBecHE CHUIT Ha pblyare 1

57 KonTtponbHass pabota mo Tteme «JlaBieHue TBEpABIX TeJ, XUAKOCTEH M Tra3oBy» / |
Bcepoccuiickas mpoBepouHas padboTa

53 PesepBHblit ypok. Paborta ¢ Tekctamu no Teme «JlaBneHue TBEPIBIX Tell, KHUJIKOCTEH U |
razoBy» / Bcepoccuiickast mpoBepouHasi pabota

59 Poruaru B TexHuke, ObITY U npupoze. JlabopatopHas pabota «VccnenoBanue yciaoBHiA |
paBHOBECHUS pbluara

60 Pemenue 3agau no teme «YCl0BUS paBHOBECHS pblUaray 1

61 Koaddunuent noneznoro aevictBus MexanusMma. JlabopatopHas pabora «V3mepenue |
KII/] Hak1TOHHOM MIOCKOCTH»

62 Pemenne 3agau mo reme "Pabota, momHOCTE, KITJT" 1

63 Mexanunueckas sHeprusi. Kunernueckas 1 noTeHUMaIbHas SHEPTUS 1

64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1




VYPOK-3KCIIEpUMEHT 1O TeMe "ODKCIEpUMEHTAIBHOE  OIpPENEICHUE H3MEHEHHUS

65 KMHETUYECKOM M IOTCHLUAJIbHOM DHEPrMM IIPU CKAaTBIBAHUM TeEJa I10 HAKJIOHHOM 1
IJIOCKOCTH"
66 KonTtponbHas padora no teme «Pabora 1 MOITHOCT. DHEPTUS» 1
67 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "Mexannueckoe ABruxeHue" 1
68 PesepBHelil ypok. Pabora ¢ Tekctamu 1o teme "Paborta. MomHocTh. DHeprus" 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KonuvecTBo yacos
Nen/m = Tema ypoka
Bcero
| OcHOBHbIE  TOJIOKEHHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOpUM M HX  OIBITHBIC |
MOATBEPKICHUS
Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Monenu TBEpAOrO, KHUIKOTO U Ta3000pa3HOTr0 COCTOSIHUM BelllecTBa 1
4 OOBbsicHeHHE CBOKMCTB TBEPAOrO, XHUAKOTO M Ta3000pa3HOTO COCTOSHUN BelIecTBa Ha 1
OCHOBE II0JIO’KEHUI MOJIEKYJIIPHO-KMHETUYECKOUN Teopun
5 Kpucrannuueckue u amopgHbie Tena 1
6 CMaumnBaHue U KanWUISIPHOCTh. [l0BEpXHOCTHOE HATSIKEHUE 1
7 TernnoBoe pacuIMpeHne U CKATHE 1
8 Temmnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBM)KEHUS YaCTHUIL 1
9 Buytpennss sneprus. CriocoObl U3MEHEHUs1 BHYTPEHHEH 3Heprun 1
10 Bunel Tenonepenaun 1
1 Ypok-koupepeniusa "[IpakTuueckoe HCMOIB30BaHUE TEIJIOBBIX CBOWCTB BEIIECTB U |
MaTepUajIoB B LIEIAX dHeprocoepexeHus"
12 KonunuecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTb 1
13 VYpaBHeHue TernoBoro 6ananca. TennooOMeH U TEII0BOE paBHOBECUE 1
14 JlaGopatopnass paGota "HccienoBaHue SBICHHSA TEIUIOOOMEHAa IpU CMEIIMBAaHUU |
XOJIOTHOM U ropsiuer Boab!"
15 Pacuer xonmuyecTBa TEIUIOTHI, HEOOXOIUMOIO JJIsi HArPEBAHUS Tejla U BBLAEISIEMOTO UM |
IIPU OXJIAXKIEHUN
16 JlaGopaTtopHas pabota "OnpeneneHnue yaeIbHON TEMJI0EMKOCTH BemecTra " 1
17 OHeprus TOIMBA. Y IelbHasl TENJI0Ta CTOPAHUS 1
18 [naBnenue n oTBEpIEBaHNE KPUCTATUIMYECKUX TEJ. Y IE€TbHAS TEMJI0TA TUIABICHUS 1
19 JlaGopatopHnas pabora "OnpeneneHue yaeIbHOW TEIIOTHI IIaBICHUS Jba" 1
20 [TapooGpa3oBanue u koHaeHcalus. Vcmapenue 1



Kunenne. VYnaenpHas Temora mapooOpa3oBaHUs W KOHACHCAIMHM. 3aBUCHMOCTb

21 TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBICHHS !
” Bnaxxnocts Bo3zmyxa. Jlabopatopuas pabora "OnpeneneHne OTHOCUTEIBHON BIQKHOCTH 1
BO3/yXxa"
23 Pemenue 3aga4d Ha onpeieieHre BIaKHOCTH BO3IyXa 1
24 [Tpuniuns! paboTHl TEMJIOBBIX aBUrareneid. [lapoBas TypOuna. /IBurarens BHYTPEHHETO 1
cropanus
25 KII/ TermoBoro npuratens. TenaoBble ABUTATEIN U 3al[UTa OKPYKAIOIICH Cpeabl 1
26 3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpoLECCax 1
7 [lonrotroBka K KOHTpOJbHOW pabore mo Teme "TeruoBble sBieHus. l3MmeHeHue |
arperaTHbIX COCTOSIHUMI BeniecTa"
78 KonTponbnas padota no teme "TemnmoBble siBineHus. Mi3MeHeHue arperaTHbIX COCTOSTHUMN |
BenecTna"
29 Dnektpuzaiys Tel. [[Ba posia aIeKTPUIECKUX 3apsiioB 1
30 Ypok-uccnenoBanue "IneKTpuszanus TeN UHAYKIHUEH U IPU CONPUKOCHOBEHHUH" 1
31 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona 1
1 Onektpuueckoe nosie. HanpspkeHHOCTh anekTpuueckoro nois. [IpuHiun cynepno3uuuu |
AIEKTPUUECKUX MOJIEH
33 Hocutenu snektpuueckux 3apsanoB. DneMeHTapHbIH 3apsia. CTpoeHue aroma 1
34 [IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia 1
35 Pemrenue 3a1au Ha TpUMEHEHUE CBOMCTB AJIEKTPUUECKUX 3apsA0B 1
36 DNEeKTPUUECKUN TOK, YCIOBHUS €ro CyHIeCTBOBAHUS. VICTOUHUKH 3EKTPUYECKOTO TOKa 1
37 JlencTBUA DIEKTPUYECKOTO TOKA 1
38 Ypok-uccnenosanue "JleicTBUE MIEKTPUYECKOTO MOJS HA IPOBOJIHUKH U TUIIEKTPUKH" 1
39 DNEeKTPUYECKHUI TOK B METalJIaX, )KUJKOCTAX U ra3ax 1
40 DJIeKTpUYeCcKas 1EeNb U €€ COCTaBHbIEC YACTH 1
41 Cuna Toka. JlaboparopHas padota "M3mepeHne u perympoBaHie CHIIbI TOKa" 1
4 Onektpuueckoe HamnpspkeHne. BoabTmerp. Jlabopatopuas paborta "U3mepenwme u 1
peryiaupoBaHue HanmpsHKeHUs "
43 CornpoTuBieHre MPOBOAHUKA. Y A€IbHOE CONPOTUBIICHUE BEILIECTBA 1




44

JlaGopaTopHast paboTa "3aBHCHUMOCTH 3JEKTPUUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, IUIOIIAIU IIONIEPEYHOr0 CEUEHUs U MaTepuaa”

45

46

3aBHCHUMOCTh CHIIBI TOKA OT HAIIps>KCHUA. 3axon OMa AJIg y4acCTKa LEIu

JlaGopatopnass pabora "McciemoBaHue 3aBUCMMOCTH CHIIBI TOKA, HIYIIETO Yepes3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha pesucrope”

47

48

IlocnenoBaTenbHOE U napajjieJibHOC COCAMHCHUS ITPOBOJHUKOB

JlaGopaTopHnas  pabGora  "I[IpoBepka mTpaBWia  CIOXKCHHS  HANpsHKCHUH — TIpH
MOCJIEI0BATEIHLHOM COCTMHEHUH JIBYX PE3UCTOPOB"

49

Jlaboparopnass pabora "IIpoBepka mpaBmia Juis CHIbBI TOKAa IPU IapalIeIbHOM
COEIMHEHUH PE3UCTOPOB"

50
51

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA Owma AJI1 pa3JIMIHOro COCAMHCHUSA IIPOBOJHUKOB

Pabota n MOIIHOCTD 2JICKTPHYCCKOI'O TOKaA. 3aKoH Z[)I(OYJ'IH—HCHLI&

52

53

JIaboparopHast pabota "Omnpenerenne paboThl H MOIITHOCTH JICKTPHYECKOTO TOKA"

DneKTpuuecKue LeMu W MOTPEeOUTENu JJIeKTpUUeckord sHepruu B ObiTy. KopoTkoe
3aMbIKaHUe

54
55

ITocTossHHBIC MAarHUTHI, UX B3aNMOJICHCTBHE

VYpok-uccnenosanue "M3ydeHne nojaei NOCTOSIHHBIX MarHUTOB"

56

57

58

MaruuTtHoe 1ojie. MarauTHoe nojie 3eMJIHd U €ro 3Ha4eHue I )KU3HH Ha 3eMIie
[ToarotroBka Kk KOHTPOJIBHON paboTe Mo TeMe "DIEeKTPUIECKUE 3apsbl. 3apsKeHHbIE Tea
U uX B3auMojieicTBUs. [10CTOSHHBIN 35IeKTpUUYECKHil TOK"

KontponbHast pabota mo Teme "DiekTpudeckue 3apsabl. 3apsOKEeHHbIE Tela U UX
B3auMosieiicTBus. IlocTosHHBIN anekTpuyeckuii Tok" / Beepoccuiickas mpoBepoyHast
pabota

59

PesepBHblil ypok. PaGota ¢ Tekcramu mno teme "IlocTosiHHBIN 3nekTpuueckuii Tok" /
Bcepoccuiickas mpoBepouHas pabota

60

61

OngIT 3pCTez[a. MarsuTHoe IoJe SJICKTPUYICCKOTO TOKa MarsuTHoe MoJe KaTyliKu ¢
TOKOM

IIpuMeHeHHe 2IeKTPOMAarHUTOB B TexHUKe. JlabopaTropHas pabdora "3yueHue neidCTBUS
MarHMTHOTI'O OJIs1 Ha MPOBOJHUK C TOKOM"



9J’I€KTpOI[BI/II‘aTeJIB IHOCTOAHHOI'O  TOKAa. Hcnonw3oBanue QJICKTPOABUT ateineii B

62 TEXHUYECKHX YCTPOMCTBAaxX W Ha TpaHcnopte. JlaboparopHas padota "KonctpynpoBanue 1
U U3y4eHHE pabOThI AIIEKTpoABUraTesns"

63 OnsiTel Dapanes. 3aK0H IEKTpoMarHuTHOW nHAykuuu. [Tpasuiio Jlenna 1

64 Onexrporereparop. CrocoObl MOIYyUSHHs SIEKTPUUIECKON SIHEPIUU. DIEKTPOCTAHIMH Ha |
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH

65 [TonroroBka K KOHTPOJIBHON paboTe MO TeMe "DNEKTPUUECKUE U MAarHUTHBIC SBICHUS" 1

66 KontposbHas padoTa mo teme "IIeKTPUIECKHe U MarHUTHBIC SIBJICHUS" 1

67 PesepHblil ypok. Pabota ¢ Tekctamu 1o teme "TerioBeie siBieHus" 1

68 PesepBHbliil ypok. Paborta ¢ Tekctamu 1o Teme "MarHuTHbIC SIBICHUS" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



9 KJIACC

KoanyecTBo 4acoB

Nen/m  Tema ypoka
Bcero
1 Mexanndeckoe JBHKeHUEe. MarepuaiibHasi TOUKa 1
2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS 1
3 PaBHOMEpHOE NPAMOJIMHETHOE ABUKEHUE 1
4 HepaBnomepnoe npsmonunerinoe apuxeHue. CpeaHsisi ¥ MTHOBEHHasi CKOPOCTh 1
5 [IpsamosniuHetHOE PaBHOYCKOPEHHOE JIBHKEHUE. Y CKOpEHUE 1
6 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JIBMKEHUs. [ paduk ckopoctu 1
7 JlaboparopHas padora "OmnpeneneHue yCKOpEHU Tella IPU PABHOYCKOPEHHOM JIBUKECHHUU |
110 HAKJIOHHOM IJIOCKOCTH"
8 CBobonHoe nagenue tei. Oneitel [anunes 1
9 PaBHomepHOe nBUKEeHHE 1O OKpykHOCTU. [lepuoa u yacrora oOpamenus. JluneitHas u 1
yTJI0Basi CKOPOCTHU
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1
11 [IepBsbiit 3ak0oH HproToHa. Bexktop cuitbl 1
12 Bropoii 3akoH HeroTona. PaBHOIeHCTBYOIIAs CHIIa 1
13 Tperuii 3akoH Herorona. Cynepno3unus cui 1
14 Pewenue 3ana4 Ha npuMeHeHne 3aKOHOB HproTOHA 1
15 Cwuita ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuita ynpyroctu» 1
17 JlaGopaTtopHast pabota «OrnpeaeseHne KeCTKOCTH MPYKUHBD) 1
18 Cuna tpenus 1
19 Pemenue 3anau no teme «Cuina TpeHus» 1
20 JlaGopaTtopHas padota "Onpenenenue kodppuimeHTa TpeHUs CKOIbKEHUS" 1
21 Pemenue 3anau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna tpeHus” 1
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOIHOTO MaJIeHus 1
” VYpok-koHdepenuus "J[BukeHue Tea BOKpPYr rpaBuTanoHHoro meHtpa (ConHedHas 1

cuctema). ['amaktuku"




24 Pemenue 3agau no reme "Cuiia TSHKECTU U 3aKOH BCEMUPHOTO TSATOTEHUA" 1
25 ITepBas kocMuyeckas ckopocTb. HeBecoMOCTh U meperpy3ku 1
%6 PaBHOBecue MarepuanbHOI ToUkH. AOCONIOTHO TBEPAOE Teno. PaBHOBECHE TBEPIOTO TEna |
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTn
7 PaBHOBecue MarepranbHOI ToOUkH. AGCONIOTHO TBEPAOE Teno. PaBHOBECHE TBEPIOTO Tena |
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsokecTn
28 Pemenue 3anad no reme "MomeHT cuibl. LlenTp Tsxectn" 1
29 [lonroroBka K KOHTpOJIbHOW pabore 1o Teme "MexaHHWYecKoe JIBIKCHHE. 1
B3aumopeiicteue ten"
30 KoHnTtponbHas padora o teme "Mexannueckoe ABmkeHrne. Bzanmoneiicteue ten" 1
31 HNmnynse vTeJIa. Nmnynbe cunbl. 3aKOH COXpaHEHUsI UMITYJIbCca. YTPYroe U HEynmpyroe |
B3aMMOJICICTBHE
32 Pemenue 3anau no teme "3akoH coxpaHeHUs UMITyJbca" 1
33 Ypok-koHpepenus "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHUKE" 1
34 Mexanunueckasi paboTa 1 MOUTHOCTb 1
35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS 1
36 JlaGopatopHast pabota «OrmpeneneHue paOOThl CHIIBI TPEHUS TPU PABHOMEPHOM |
JBIDKEHUH TEJIa TI0 TOPU30HTAIBHON TTOBEPXHOCTHY
37 Cas3b sHepruu u paboTsl. [loTeHnnanbpHas SHEprus 1
38 Kunernyeckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU 1
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 1
40 JlaboparopHas paboTa «M3ydueHne 3aKOHa COXpaHEHUS SHEPTUN 1
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU 1
42 3aryxatomue Konedbanus. BeinyxkaenHsle konedanus. Pesonanc 1
43 MaremaTnueckuil ¥ NPy KUHHBIN MassTHUKH 1
44 Ypok-uccienoBanue «3aBUCUMOCTh TEpHOAa KOJIEOaHW OT >KECTKOCTH MPYKUHBI H 1
MaccChl Ipy3a»
45 [IpeBparieHrie SHEPTruU NPU MEXAHUYECKUX KOJIEOaHUAX 1
46 JlaboparopHas pabora «OmpeneneHne 4YacTOTHl W Tepuoja KojaeOaHWW MPYKUHHOTO 1

MassTHHKa»




JlaGopatopHass paborta «lIpoBepka He3aBHCHMOCTM TepHOJa KolebaHUU Tpy3a,

47 MOJBEIICHHOTO K HUTH, OT MACChl Ipy3a !

43 Mexannyeckue BosiHBI. CBolcTBa MexaHW4YeCKUX BOJH. lIpoposnbHBIE M MOIEepeyHble 1
BOJIHBI

49 Ypok-koHpepenus "MexaHudeckue BOJIHBI B TBEPAOM Telie. CelicMruiecKrue BOTHBI" 1

50 3ByK. PacripoctpaneHnue U 0TpakeHHUe 3ByKa 1

51 Ypok-uccienoBanue "HaOroaeHne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI" 1

52 I'pomKoOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHUI PE3OHAHC 1

53 Ypok-koHpepeHnius "YibTpa3ByK U HHGPaA3BYK B IPUPOJE U TEXHUKE" 1

54 [ToaroroBka K KOHTpPOJIBHOUM paboTe Mo Teme "3aKOHbl COXpaHEHUs. MexaHudecKue |
KoJieOaHus U BOJHBI"

55 KonTponbhas pabora rmo Teme "3akoHbl cOXpaHeHHs. MexaHn4ecKue KoJieOaH sl U BOJHBI" 1

56 DNEeKTPOMarHUTHOE MoJe. DJIEKTPOMArHUTHBIE BOJIHBI 1

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 1

58 Ypok-koHpepeHIus "[xana ANEKTPOMArHUTHBIX BOJIH. Hcnonb3oBanue |
3JIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBA3M"

59 VYpok-uccnenoanue "M3yueHue CBOWMCTB JJIGKTPOMAarHUTHBIX BOJH C TOMOIIBIO |
MoOuIbHOTO TenedoHa"

60 Pemienue 3agau Ha onpeielIeHUE YaCTOThI U ITTUHBI 3JIEKTPOMArHUTHOW BOJIHBI 1

61 DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA 1

62 Hcrtounuku ceera. [IpsMonnHeiinoe pacipocTpaneHue ceera. 3atMeHns ComnHua u JIyHsl 1

63 3aKoH OTpakeHusl cBera. 3epkana. PemeHue 3aad Ha MPUMEHEHUE 3aKOHA OTPaKEHUS |
cBeTa

64 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA 1

65 [lonrHoe BHyTpeHHee oTpaxeHue cBeTa. Vcmoib3oBaHUWE TIOJHOTO BHYTPEHHETO |
OTpPa)KEHHUS B ONITUYECKUX CBETOBOAAX

66 JlabopaTtopHnas padota "VccrnenoBanre 3aBUCUMOCTH yTJIa MIPEJIOMIICHUS CBETOBOTO JIyda |
OT yIJIa MaJIeHus Ha TpaHuIle "BO3ayX-CTeKiIo""

67 Ypok-koH(pepennus "Mcnonb30BaHue MOIHOTO BHYTPEHHETO OTPaXKEHUS: CBETOBOJIBI, 1

ONTUKOBOJIOKOHHAS CBA3B"




68 JIunzel. OnTruyeckas cuia JIMH3bI 1
69 [TocTpoenue n3o0pakxeHUi B JIMH3AX 1
70 Jlaboparopuass pabora "Ompenenerne (POKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI 1
cobuparoiiei TuH3b1"
71 Ypoxk-kordepenuus "OnTuueckue TMH30BbIE MPHOOPHI" 1
72 ['1a3 kak ontuyeckas cucteMa. 3peHue 1
73 Ypoxk-koudepenuus "/legextsl 3penus. Kak coxpanuts 3penune" 1
74 Pasnosxenue Genoro ceera B ciekTp. OnbiThl HptoToHA. Clio)KeHHE CIIEKTPATbHbBIX IIBETOB. |
Hucnepcus cBera
75 JlaboparopHas padota "ONBITH O Pa3I0KEHUIO OEIIOT0 CBETa B CIEKTP U BOCIIPUSATHIO 1
[[BETA MIPEIMETOB MPHU UX HAOIIOICHIH Yepe3 IIBETOBBIC (PHIILTPHI"
76 VYpok-npaktukyM "BoiHOBbIE CBOMCTBa cBeTa: JAHCIEpCHs, UHTepdepeHIus u 1
nudpakous'
77 OmnbiTel Pezepdopaa u rmianerapHasi MOAeNb aToMa 1
78 ITocrynater bopa. Moaens atroma bopa 1
79 Hcnyckanue u norjoiieHne ceera atoMoM. KBanTel. JInHeuaTsie CLIEKTPhI 1
80 VYpok-npaktukym "HabmoneHne ciekTpoB ucmyckaHus'" 1
81 PannoakTUBHOCTE U €€ BUIBI 1
82 Crtpoenue atomHoro siipa. Hykinonnast Mmoiens 1
83 PannoakrusHbIe npeBpamenus. M3oromnsl 1
84 Pemenue 3anau no teme: "PagnoakTuBHbBIE peBpalieHus” 1
85 Ilepuon nomypacnana 1
86 VYpok-koHpepenius "PagunoakTuBHbIE U3TyYEHUS B IPUPOJE, MEIUIIUHE, TEXHUKE" 1
87 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O YNCEIN 1
88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU 1
&9 Pemenue 3agau no teme " nepueie peakiun' 1
90 Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun CosiHLA U 3BE3NT 1
01 VYpok-koHpepennus "SnepHas sHepretuka. JeWcTBUS paguOaKTHBHBIX W3IyuyeHUN Ha |

JKUBbIE OpraHU3MbI"




[lonrotoBka K KOHTPOJNBHOM pabore 1m0 Teme "DJIEKTPOMarHUTHOE  TIOJIE.

92 1
DneKTpoMarHuTHeie BOJHBI. KBaHTOBBIE siBieHUS"

93 KoHTposbHast pabora 1o teme "DIEKTpOMarHUTHOE IOJe. DJICKTPOMArHUTHBIC BOJIHBI. 1
KBanroBrie aBiaenus"

94 [ToBTOpenue, 0600meHue. JlaboparopHsie padboTh Mo Kypcy "B3aumoneiictue Ten" 1

95 [ToBropenue, obGoOuieHue. Pemienne pacdeTHBIX M KauyeCTBEHHBIX 3a/Jady IO TeMe 1
"TemnoBsie mpoiecch"”

96 [ToBTOpenue, o6obmeHre. Pemenrne pacyeTHbIX U Ka4ecTBEHHBIX 3aaa4 1mo teme "KIIJI 1
TEIJIOBLIX aBUraresicii"

97 [ToBTOpenue, oboOmeHne. Pemenre pacueTHBIX W KaueCTBEHHBIX 3amad mo teme "KI1J] |
3JIEKTPOYCTaHOBOK"

98 [ToBTOpenue, 06061menHue. Jlaboparopasie padoThl 1o Kypcey "CBeTOBbIE SIBICHUS" 1

99 [ToBTOpenue, 06061eHe. PaboTa ¢ TekcTaMu 1o Teme "3aKOHbI COXpaHEHHUs B MEXaHHUKE" 1

100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "Konebanust 1 BOJHBI" 1

101 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1mo Teme "CBeTOBbIE ABICHUS" 1

102 [ToBTopenue, o6obmenue. Pabora ¢ Tekctamu o Teme "KBantoBas u sinepHas Gpusuka' 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102




7 KUIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1.1

ITPOBEPAEMBIE ITPE/IMETHBIE PE3YJIbTATbI OCBOEHUA
OCHOBHOMI OBPA30BATEJIBHOM ITPOTPAMMBI OCHOBHOI'O

OBHIET'O OBPA3OBAHUA

IIpoBepsiemble mnpeaMeTHBbIe Ppe3yJabTaThbl OCBOEHHSI OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

1.3

pa3indaThb ABJICHUA 11O OMMMCAHUIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX AAHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

pacrio3HaBaTh IPOSBICHHE HU3YYEHHBIX (U3MUECKUX SBICHUHA B
OKpYXarolleM MHUpE, B TOM 4ducie GU3NYECKUE SBJIECHUS B MPUPOAE, NPU
9TOM IHEepeBOJUTh MPAKTHUUECKYI0 3ajady B Y4eOHYI0, BBIIEIATH

CylIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUUECKUX SBICHUIN

1.4

1.5

1.6

OIKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (YU3UUYECKHE SBJICHUS, HCIIONB3YS
¢u3nueckue BEJWYMHBI, IMPU  ONMCAHUM [PABWIBHO TPAKTOBATb
(bu3HYECKU CMBICI UCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAYEHUSI U €AMHUIIBI
(Gu3nMUecKuX BEIMYMH, HAXOAWUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO
¢u3MYeCKyl0 BEIMYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpaduKu

N3YYCHHBIX 3aBHCUMOCTEM (I)I/ISI/ILIGCKI/IX BCIIMYHH

XapaKTCPU30BaATh CBOMCTBaA TCI, (bmnqecxne SBJICHUA W IIPOLECCCHI,
HCIIOJIB3yA  HU3YYCHHBIC 3aKOHBI, IpU OTOM JaBaTb CJIOBCCHYIO

q)OpMy.]'II/IpOBKy 3aKOHa U 3allUChIBATH €0 MATEMATUYCCKOC BBIPAKCHHUC

OOBIACHATH (PU3NUYECKUE SBJICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluil NpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BACHEHHE U3 1 — 2
JIOTHYECKHX IIIaroB ¢ OMopoil Ha 1 — 2 u3y4eHHBIX CBOMCTBA (PU3UUECKUX

ABJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemare pacy€THble 3amaud B 1 — 2 JAEHCTBUS, HMCIOIb3Ys 3aKOHBI U
dbopMyIbl, CBsI3BIBAtONINE (DU3MUECKHE BEIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3a7]a4M 3aMHChIBaTh KPATKOE YCIOBHE, MOJICTABIATH (PU3NUECKHE
BEJIMYMHBI B (OPMYINIBI ¥ TPOBOAUTH PAcu€Thl, HAXOJUTh CIPABOUYHBIE
JlaHHbIE, HEOOXOIUMBIE TSI PEIICHUs 3aja4, OIEHWBATh PEATMCTUIHOCTD

MOJYYEHHOM (hr3NYecKOi BETMUUHBI
pacrio3HaBaTh MpPOOJEMBI, KOTOpPblE MOXKHO pEIIUTh MpPH TOMOIIU
(U3NYECKUX METOJI0B, B ONIMCAHUH UCCIIEA0BAHMS BBIACIATH IPOBEPSIEMOE

IPEI0JIOKEHNE (TUIIOTE3Y ), pa3IudaTh U MHTEPIPETUPOBATD MOTYYEHHBIN




pe3yjibTaT, HAXOAUTH OIINOKH B X0A€ oI1bITa, ACJTIATh BBIBOABI IIO €I0

pe3ylbTaTamMm

1.9

NPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PHU3MUYECKUX SIBICHHHA WU
buznuecKux CBOMCTB Te: dbopMyIMpoBaTh MIPOBEPSIEMbIE
HPEIIOI0KEHHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000py I0BaHHUS,

3aMMCBIBATH XOJ1 OIBITA M (POPMYITMPOBATH BHIBOIBI

1.10

BBITIOJIHATH TPSIMbIE HU3MEPEHUSI C HCIOJb30BAHUEM AaHAJIOTOBBIX U
nu(poBbIX MPUOOPOB, 3aMUCHIBATH I[OKa3aHUs MNPUOOPOB C Y4ETOM

3aJJaHHOH a0COJIIOTHOM MOTPEUIHOCTH U3MEPEHUI

1.12

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIUYUHBI OT
Ipyrol ¢ WCIOJb30BaHUEM IPAMBIX H3MEPEHMM, Yyd4acTBOBATh B
IUIAaHUPOBAaHUM  y4eOHOro HCCIElOBaHMs, COOMpaThb YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAys MPeIOKeHHOMY IUIaHy, (hPUKCHpOBaTh
pe3yJabTaThl IOJyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYUMH B BUJE
NPEUIOKEHHBIX TaONIMI M TpaduKOB, NenaTh BBIBOJABI MO pe3yJbTaTaM

HCCIICOJOBaHUA

IPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (U3MYECKHX BEJIWYMH, CIEays
NPEUVIO)KEHHOW HWHCTPYKIMU: TPH BBIOJHEHUH HW3MEPEHUH COOMpaTh
OKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE MCKOMOMU

BCJIMYNHBI

1.13

1.14

1.15

coOiroaaTh npaBuia TEXHUKU O€30MMaCHOCTH MpU paboTe ¢ 1ad0opaToOpHBIM

00opyaoBaHHEM

yKa3blBaTh MPUHIMIIBI JAEUCTBUS NMPHOOPOB U TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh TPUHIMIIBI  JACUCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C TOMOIIBIO UX ONUCAHMS, UCHOIb3Yys 3HAHUS O
CBOMCTBax (PM3MUECKUX SIBJICHUM U HEOOXOJIuMble (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  HpPUMEpbl  (HaxoAuTh  HMHGOpMAIMIO O  INpUMepax)
NPaKTUYECKOTO HCIIONBb30BaHMs (PU3MUECKUX 3HAHUH B ITOBCETHEBHOMN
KHU3HH JUIs obecrieueHust 0€30MacHOCTH MpU OOpalleHuu ¢ nmpudopamu u
TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS 3I0POBBS U COOJIOICHUST HOPM

HKOJIOTMYECKOTO MOBEJICHHUS B OKpYKaroUIel cpefie

1.16

OCYHIECTBIISITh OTOOpP HMCTOYHMKOB HHpopManuu B cetu VHTepHeT B
COOTBETCTBUH C 33JJaHHBIM IIOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOINXCS
3HAHUH M TYTEM CpPaBHEHUS pA3IUYHBIX KMCTOYHHMKOB BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUYMBOM MM MOXET OBITh

HEJIOCTOBEPHOU




1.17

1.18

UCTIOJIb30BaTh MPH BBIOJIHEHUH YYEOHBIX 33aJaHUN HAYYHONOMYJSPHYIO
JUTEpaTypy (PU3NYECKOTO COEPIKAHMS, CIIPABOYHBIE MATEPUAIIbI, PECYPCHI
cetu HurepHer, BiageTts npuéMaMu KOHCIEKTHUPOBAaHMs  TEKCTa,

npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIE KPAaTKHE NMUCbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2 — 3 UCTOYHHKOB MH(OpMAIK (PU3UIECKOTO COACPIKAHUSA, B TOM
qucIie myOInYHO IenaTh KPaTKUE COOOIIEHHS O PEe3yNIbTaTax MPOEKTOB HIIH
y4eOHBIX MCCIIEJOBAaHUHM, IPU 3TOM IPaMOTHO HCIOJIb30BATh W3YYECHHBIH
NOHSATUHHBIN ammapar Kypca (H3HMKH, CONPOBOXKAATH BBICTYIUICHHUE

Mpe3eHTaunuen

1.19

8 KJIACC

OpU BBITOJHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHHHA pacHpenesnsiTh
00513aHHOCTH B IpyINIl€ B COOTBETCTBUM C IOCTABJICHHBIMU 3a/layaMy,
CIEIWTHh 32 BBIIOJHEHUEM IIJIaHA JEHUCTBHUM, AaJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJL B  JIEATENIBHOCTh  TPYIIBL,  BBICTPaWBaTh

KOMMYHHUKAaTHBHOC B3aI/IMOIIeI>'ICTBI/IC, YUUTbIBasA MHCHHUC OKPYKAIOIHUX

Kon

NpoBepsIeMOro

pe3yJbTara

HpOBepﬂeMbIe NPpEAMETHBIC PE3YJIbTATDHI OCBOEHHUSI OCHOBHOIM
06p330BaTeJII)HOI7l nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1.1

1.2

HCIIOJIBb30BaTh MMOHATHA

pa3indaThb ABJICHUA 11O OIMMMCAHUIO UX XaPAKTCPHBIX CBOIMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PUZNYECKOE SBJICHUE

1.3

1.4

pacrio3HaBaTb IIPOABJICHUC HU3YYCHHBIX (bHSI/I‘-ICCKI/IX SIBICHUM B
OKpYyKaroumeM MHUpe, B TOM YUCIIC q)HSI/II-ICCKI/IC SABJICHUS B MIPUPOAC, IIPpU
9TOM TIEPEBOAUTL IMPAKTUYCCKYIO 3aaa4y B y‘-I€6HYIO, BBIJACIIATH

CYILIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUECKUX SIBICHUN

OIKCHIBATh U3yUYCHHbIE CBOMCTBA TeN U (PU3UYECKHE SBJICHHUS, HCIIONIb3YS
¢usznyeckue BETUYMHBI, TPU ONUCAHUM TMPABUIBHO TPAKTOBATh
¢u3nUecKuil CMBICII MCHOJIB3YEMbIX BEIWYHH, 0003HAUEHUS M €IUHMIIBI
bu3NYeCKUX BEJIWYUH, HAXOIUTh (HOPMYIIbI, CBS3bIBAIOLINE JIaHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduKu

HN3YYCHHBIX 3aBHICHMOCTEHN (bI/ISI/I'-IeCKI/IX BEJINYNH

1.5

XapakTEepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHE SBICHUS W TPOIECCHI,
WCIIONIb3ysl HU3YYEHHBIE 3aKOHBI, MPU OTOM J1aBaThb CJIOBECHYIO

(bopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAXKEHHE




1.6

OOBSACHATh (hM3MUYECKHE TPOIECCHl U CBOWCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 | — 2 TOTHYecKuX
1aroB ¢ MOMOINBIO 1 — 2 HM3yYEeHHBIX CBOMCTBA (M3HUYECKUX SIBIICHHM,

(I)I/I?;I/I‘-IGCKI/IX 3aKOHAa UJIKM 3aKOHOMCPHOCTHU

1.7

1.8

pemats pacy€THblE 3a7add B 2 — 3 AEMCTBHS, UCHOJb3YS 3aKOHBI U
GopMyIbl, cBs3bIBarolMe (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 3aJa4d 3allACHIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK
JAHHBIX JJIs pelleHus 3ajJadd, BbIOMpATh 3aKOHbl M (POpMyJIbL,
HeoOXoquMble Al €€ pelleHHs, NPOBOAUTH Pacdy€Tbl U CpaBHUBATh

IMOJIyYCHHOC 3HAYCHUC (1)I/I3I/ILI€CKOI71 BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMU

paciio3HaBaThb HpO6JI€MLI, KOTOPBIC MOXHO pPCHIMTL IIPHU ITOMOIIU
(1)I/I3I/III€CKI/IX MCTOHOB, MCIIOJIB3YyA OINHMCAHHUEC HCCICAOBAHUA, BBIACIIATH
MMPOBCPACMOC IIPCAIIOJIOKCHUEC, OLCHHUBATL IIPABHIIBHOCTL IIOpAAKA

IMPOBEACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOABI

1.9

OPOBOAMTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUN WU
bu3nIecKuX CBOWCTB TEJL: dbopmynupoBaTh MpOBEPAEMbIE
MPEIOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHNUS,

OIIHCHIBATH XOJI OTIBITAa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATD HNPSAMBIC H3MCPCHUS C UCITOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60p0B
Hn JaT4YMKOB (bI/I3I/I‘{eCKI/IX BCJIMYNH, CPAaBHUBATL PC3YyJIbTATHL HSMCpCHI/Iﬁ C

y4€TOM 33/1aHHOM a0COJIFOTHON MOrPEUTHOCTH

1.12

1.13

1.14

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3UYECKOI BETUYMHBI OT
Jpyrol C  HCHOJIb30BAHUEM  MPSIMBIX  M3MEPEHUI:  IUIAHUPOBATh
WCCJIEIOBaHNE, COOMpPATh YCTAHOBKY M BBIMOJHATH H3MEPEHUSs, CIEeays
NpeJIOKEHHOMY — TJIaHy, (UKCHpOBaTh  pe3yJbTaThl  MOIYYSHHOUH
3aBUCHMOCTH B BHJI€ TaOJIHI] U TpaduKOB, JIEIaTh BBIBOJIBI 110 PE3yIbTaTamM

HUCCICA0OBaHUA

IPOBOJUTH KOCBEHHBIE M3MEPEHMsS (HU3MUECKUX BEIMYMH: IJIAHUPOBATh
U3MEpEeHMs,, COOUpaTh  OKCIEPUMEHTAIbHYI0  YCTaHOBKY,  Clexys

HpCﬂHO)KCHHOﬁ HWHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BEJIMYHNHBI

CO6J'IIOI[E[TL IpaBuJjia TCXHUKHU 0e30IMacHOCTH npu pa60Te C J]a60paTOpHBIM

o0opyoBaHuEM

XapaKTepu30BaTh MPUHIMIBI  JACUCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX OMMCAHMS, UCIOJb3Ys 3HAHUS O
CBOWCTBaX (PU3MUECKUX SBIEHHMM M HEOOXOAMMble (HU3UUECKUE

3aKOHOMEPHOCTH




1.15

pacno3HaBaTb MPOCTBIC TCEXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I Imo cxeMaM M CXCMAaTHYHBIM PHCYHKaM, COCTaBJIATh CXCMbI
SJICKTPHUYICCKUX nenei C IOCJICA0BATCIbHBIM n napajjiCJIbHbIM
COCIMHCHHUEM J3JICMCHTOB, pasjindas YCJIOBHLIC 0003HAYEHHS DJIEMEHTOB

ANEKTPUYECKUX LETIEN

1.16

NPUBOJIUTH  MPUMEPHl  (HAXOAWTh  WHGOPMAIMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCIOJIB30BaHUS (U3MYECKUX 3HAHWH B TTOBCEAHEBHOMN
XKHU3HH JUIs obecrieueHusi 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopamu u
TEXHHYECKHMH yCTPOHCTBAMHU, COXPAHEHUS 3/J0POBBS U COOJTIOZCHUS HOPM

IKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOLIEH cperie

1.17

1.18

1.19

OCYHIECTBIISITh TOUCK WHGpOpMAIuu (PU3UIECKOTO COJCpIKAHUS B CETH
WHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUU W MYTEM CpaBHEHUS
JIOTIOJTHUTEILHBIX UCTOYHUKOB BBIIEIISATh HH(OPMAITUIO, KOTOPAS SABJISIETCS

MIPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOI

UCTIOJIB30BaTh NPY BBIMOJIHEHUH YYE€OHBIX 3a/laHU HayYHO-TOMYJISPHYIO
JAUTEpaTypy (PU3NYECKOTO COIEepKaHMs, CIIPAaBOYHbIE MATEPUAIIbI, PECYPCHI
cetu HMutepHer; BiameTe npuéMaMM  KOHCIEKTHUPOBAaHHs  TEKCTa,

npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMHUCHMEHHBIC M KPAaTKHE YCTHBIC COOOIICHUS,
0000mass WH(POpPMALUIO W3 HECKOJbKHMX HCTOYHUKOB (DU3UYECKOTO
CONIep’KaHUs, B TOM UHCIEe MyOMUYHO TPEACTABIATH pPE3YyIbTAThl
MPOSKTHON WJIM HCCIIEIOBATEIILCKON JIEATEIHHOCTH, IIPH STOM T'PAaMOTHO
UCIIONIb30BAaTh W3YYCHHBI TMOHATUWHBINA ammapar Kypca (QHU3UKH,

COIIPOBOKAATh BBICTYIIJICHUC HpCSCHTaHHCﬁ

1.20

IIprU BBIMTOJIHCHUN yLIe6HI)IX IMIPOCKTOB H I/ICCJ'ICJIOBaHI/Iﬁ (1)I/I3I/I‘-I€CKI/IX
mponeccoB paclpeaciiaThb 00513aHHOCTH B rpymime B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJa4aMH, CICIWUTH 3a BBIIIOJHCHUCM IlJIaHa I[efICTBHfI u
KOPpPCKTHUPOBATL €TI0, aJACKBATHO OLICHHUBATH COOCTBEHHBIH BKJIaJd B
ACATCIIBHOCTD I'PYIIIbI, BEICTpauBaTb KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe,

MMPOSABJIASA TOTOBHOCTH paspeIllaThb KOH(I)JII/IKTBI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

1.1

IIpoBepsiemble mpeaMeTHbIe Pe3yJbTAThl OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUYCHHBIC TOHATUS




1.2

pa3iinvyaThb ABJICHUS IO OMHCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PUZNYECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSIBJICHHE HM3YYEHHBIX (PU3MUECKHX  SBJICHUH B
OKpY’KalolleM MHUpE, B TOM 4uclie (PU3MYECKHe SBICHHS B MPUPOAE, IPU
S9TOM TMEpPEBOAUTH MPAKTUYECKYIO 3ajady B Yy4eOHYI0, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

1.4

1.5

OTMCHIBATh U3yUYCHHBIE CBOMCTBA TN M (PU3MUYECKUE SBICHHS, UCTIONb3YS
¢u3nyeckue BEJWYMHBI, I[P ONHCAHUU IPABWIBHO TPaKTOBaTh
(GU3MUeCKUil CMBICIT HCIONB3YEMbIX BEIHYUH, 0003HAYCHUS W EAMHUIIBI
(GU3nMYecCKuX BEIMYUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIME JaHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMHU BEJIWYHMHAMH, CTPOUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (prU3nUecKuX BeIUYHH

XapaKTepu30BaTh CBOWCTBA TeJ, (HU3UYECKUE SBICHUS M IPOIECCHI,

HCIIOJIB3YySA  HU3YYCHHBIC  3aKOHBbI, IIpU 3TOM  JaBaTb  CJIOBCCHYIO

(bOopMyITUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (DU3MUYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYHUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2 — 3 TIOTHYECKUX
[IaroB ¢ MOMOIIBI0 2 — 3 HM3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHHIA,

q)HSI/I‘IeCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THble 3aqaud (OmUparoluecs Ha cucreMy u3 2 — 3
YPaBHEHMI), UCIIOJIB3YsI 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE
BCJIMYMHBI: Ha OCHOBC aHajlivM3a YCJIIOBHA 3aJjady 3allMCbIBATb KPATKOC
yCIIOBHE, BBISBIISATH HEIOCTAIONIME WM M30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUS], TPOBOIUTH PAacUEThl U
OLICHUBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HaueHus (uznueckoi

BCJIMYNHBI

1.8

pacro3HaBaTh TpOOJEMbI, KOTOpbIE MOXXHO pEIIUTh TMpPU  OMOIIU
(GU3MYECKUX METO/OB, HCIOJb3ys OINMCAHUE MWCCIEIOBAaHUs, BBIJICIATH
IIPOBEPSIEMOE  MPEANONOKEHHE, OLEHUBaTh IPAaBWJIBHOCTh  IOpPSIKA
IIPOBEJICHMS UCCIIEOBAHUS, JEJIaTh BEIBOJIbI, UHTEPIPETUPOBATH PE3YIIbTATHI

HaOJIFOIEHUHN U OIIBITOB

1.9

OPOBOAWTH OMBITBI TIO HAOMIOAEHWIO (PU3UYECKUX SBICHUA WIH
(¢u3NYECKUX CBOWCTB TeN: CAMOCTOATEIbHO COOHUpaTh YCTAHOBKY W3
U30BITOYHOTO Habopa 0O0OpYyIOBaHMs, OMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI

1.10

MPOBOAMUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUI, onpeaenss

cCpelHee 3HaueHHWE U3MepseMol BelnWYMHBI ((POKycHOEe paccTosiHHe




cobuparonieid JHMH3bI), OOOCHOBBIBaTH BBIOOP CIOCOOAa W3MEPEHUs

(M3MepuTEIHLHOTO MPUOOPa)

1.11

1.12

1.13

1.14

IPOBOAMUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3HUECKUX BEJIMYHMH C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHHH: IJIaHUPOBATh HUCCIEIOBAHMUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl
MOJTyYeHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHJIE TaOIHIH

Fpa(bI/IKOB, ACJ1aTh BBIBOJAKI 110 PE3yJIbTaTaM UCCIICAOBaHUA

IMPOBOAUTE KOCBCHHBLIC HU3MCEPCHUA (bI/ISI/I‘IeCKI/IX BCJIIMYHH: ILIaHUPOBATH
HU3MCPCHUA, CO6I/IpaTb OKCIICPUMCHTAJIbHYKO YCTAHOBKY W BBbIIIOJHATDH
HU3MEPECHUA, CICays HpeﬂHO)KeHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAUYCHUC
BCJIMYMHBI U aHAJIM3UPOBATH NTOJTYUYCHHBIC PC3YJIbTATEHI C y‘léTOM 3aIIaHH0171

MMOTPCIIHOCTH I/I3MepeHI/II71

coOiroaaTh npaBuia TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ 1abopaToOpHBIM

00opyaoBaHHEM

pasinyaTh OCHOBHBIE INPU3HAKU M3YYEHHBIX (U3MYECKHX MOJETeH:
MaTepuaibHas TOUYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JINH3a, [UIaHeTapHasi MOJIeJIb aTOMa, HyKJIOHHAs MOJIeJb

aTOMHOTO sipa

1.15

1.16

XapakTepU30BaTh TMPUHLHUIBI  JACHUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX OMUCAHUS, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX (UBMYECKUX SIBICHUH H  HEOOXOoauMble  (PU3MUECKHE

3aKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl U CXEMAaTUUYHBIE PUCYHKH MU3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MIPU
pelIeHUH  y4eOHO-NPAaKTHYECKUX  3a/7ad, ONTHYECKHE CXeMbl JUIs

MIOCTPOEHHUS N300paXEHHUH B IMJIOCKOM 3€pKajie U coOMparouieil TuH3e

1.17

OPUBOJIUTH  NpUMEpPbl  (HAXOAUTH  MHGPOPMALMIO O  IpHUMEpax)
NPAaKTUYECKOI0 HCIIOJIb30BaHMUsI (PU3MUYECKUX 3HAHUM B TOBCEIHEBHON
KU3HU Ui oOecrieyeHus] 0€30MacHOCTH MPU OOpaleHUH ¢ MpUOOpamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXpAaHEHHUS 37J0POBbS M COOJIIOICHUS HOPM

9KOJIOTMYECKOr0 IIOBE/ICHHUS B OKpYXKarollel cpene

1.18

OCYILECTBIIATh MOMCK HHGpOpMalUU (PU3HUECKOTO COAEpKaHUS B CETH
HuTepHeT, caMoCTOATENbHO (HOPMYIHUPYsI MOUCKOBBIA 3arpoc, HaXOAUTh
MYTU OINpEeNIEHUs] TOCTOBEPHOCTH MOJyuYeHHON MH(OpMAIMK HAa OCHOBE

UMCIOIIUXCA 3HAHUH U JOITOJTHUTEJIBbHBIX NCTOYHUKOB

1.19

MCIIOJIb30BaTh MPH BBIMOJIHEHUN Y4€OHBIX 3aJlaHUN HAyYHO-TOMYJISIPHYIO

JIUTEpaTypy (PU3NYECKOTO COAEPIKaHMs, CIIPAaBOUYHBIE MATEPUAIBI, PECYPCHI




CCTU I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA  TCKCTA,

npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

1.21

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
UHPOpPMALIUM U3 HECKOJIBKUX MCTOYHHMKOB (DU3MUYECKOTO COJEpKAHMUA,
nyOJIMYHO MPECTABIATh Pe3yIbTaThl MPOEKTHOM WM HCCIe10BaTEIbCKON
JACATCIIbHOCTH, npu 3TOM rpaMOTHO HUCIIOJIB30BAaTh H3y‘-I€HHBII71
MNOHSATUMHBIN anmapaT u3ydyaeMoro pasiena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TPE3CHTAIMel ¢ y4€ToM OCOOCHHOCTEH ayAuTOpHH

CBCPCTHHUKOB

IpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAHUM (PUINUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MIOCTaBJIEHHBIMU 33J]a4aMH, CICAUTh 32 BBITOJIHEHUEM IUIaHA JEUCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B
JeATEIbHOCTh I'PYIIIbI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,

IPOSIBIISS TOTOBHOCTD pa3peliaTb KOHPIUKTbI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemble 3/1eMEHTBI COAEP:KAHUSA
paszea 3J1eMeHTa
®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHMPA
®dusuka — Hayka o npupoze. SBienus npupoasl. Pusznyeckue sSBICHUSA:
1.1 MEXaHUYECKUE, TEIUIOBBIE, 3JIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE
19 ®dusnueckue BennuuHbl. M3mepenne puznueckux Bennund. Ouznueckue
' npubopsl. [lorpenHocTs n3MepeHnii. MexxyHapoiHas CUCTeMa eIMHUL]
EcrecTBeHHOHay4HbI METOA NO3HAHUA: HAOJNIOJIEHHE, I[TOCTAHOBKA
! 1.3 HAy4yHOT0 BOIIPOCA, BBIIBM)KEHUE TMIIOTE3, IKCHEPHUMEHT 110 MPOBEPKE
rUnoTe3, 00bsICHEHUE HabII0JaEMOTr0 SIBJICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C TIOMOIIBIO MOIeIeH
[IpakTuyeckune paboOTHI:
HH##Par##Ht13MepeHne pacCTOsTHUMN.
s ##HPar###3mepenne 00bEMa )KUAKOCTH U TBEPIIOTO Tea.
. H##HPar##H##Onpenenenre pa3MepoB MajblX TE.
#H#HPar##l3mepernne  TemriepaTypbl TIPH  TMOMOIIHM  KHJAKOCTHOTO
TEPMOMETPA U JIaTYHUKA TEMIIEPaTyphl
ITEPBOHAYAJIBHBIE CBEJAEHN S O CTPOEHNU BEIIIECTBA
1 ##HParf##CTpoeHNE BEIECTBA: aTOMBl M MOJIEKYJBI, UX pPa3MeEpBI.
. OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEILIECTBA
)5 HiHPar###]|BukeHnre dactull BemiecTBa. CBS3b CKOPOCTH JBUKEHHS
' 4acTHIl ¢ TeMIiepatypoil. bpoyHoBckoe aBrkenue, 1uddysus
23 B3aumoencTBie 4acTHI] BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHNE
HiHParfi## ArperaTHple  COCTOSIHMSI ~ BEILIECTBA: CTPOCHHME  Ta3oB,
54 KUAKOCTEH M TBEPABIX (KPUCTAIIIMYECKHX) Tell. B3auMMocBA3b MEXITy
2 ' CBOICTBaMH BEILECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H##Par###OneHKa TMaMeTpa aToMa METOJIOM PAZIOB (C UCTIOIB30BAHHEM
26 dororpaduii).

HH#HHPar###ONBITH 0 HAOJIOIEHUIO TETJIOBOTO pacIliipPEHMsI Ta30B.
HH#HPar#H###0nBITEL IO OOHAPYXKEHHUIO JEHCTBUS CHUJI MOJIEKYJSPHOTO

MIPUTAKCHUA




JIBIDKEHHME U B3AUMOJIECTBUE TEJI

3.1

Mexannueckoe qBUkeHNE. PABHOMEPHOE 1 HEPAaBHOMEPHOE JIBUKEHHE

3.2

3.3

#iHParfi##Cropoctb.  CpefHsisi CKOpOCTb IIPU  HEPABHOMEPHOM
IBIDKEHNUHU. Pacuér myTH 1 BpeMeHU JIBH)KEHHS

SlBnenune uHepuuu. 3aKOH MHEpUMU. B3auMoelicTBre Tell Kak NpuYruHa

HU3MCHCHUA CKOPOCTU IBUKCHHUA TCII. Macca kak MCpa UHCPTHOCTHU TCJIa

3.4

#H#HPartH## notHocTh BemtecTBa. CBA3L INUIOTHOCTH C KOJHMYECTBOM

MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA

3.5

Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEJ

3.6

3.7

Cuna ympyroctu u 3akoH ['yka. 3mepeHue cuiabl € IIOMOLIBIO
JMHAMOMeTpa

#H#HPartH#SIsneaue TIAroreHWa U cwia TsokecTd. Cuina TSDKECTH Ha

Ipyrux mianerax. Bec tena. Hesecomocts

3.8

3.9

3.10

3.11

3.12

Cuna tpeHus. TpeHue CKONbKEHUs U TpeHHe NMoKos. TpeHue B npupoze

Hn TCXHHUKC

#H##HParfi##Crio)keHre  CUJI, HaIlpaBJIIEHHBIX 10 OJHOW  HPSAMOM.

PaBHozelicTByIOIIAS CHIT

[TpakTyeckue paboOTHI:

Omnpenenenne CKopocTu paBHOMEPHOTO IBHKEHUS (IIIapuKa B )KUIKOCTH,
MOJIENIN AJEKTPUUECKOro aBTOMOOMIS W Tak janee). OmnpeneneHue
CpellHEl CKOpPOCTH CKOJIbKEHHUs OpycKa MM IIapHKa M0 HaKIOHHOM
wiockocTd. OrmnpeneneHue IUIOTHOCTH  TBEpAoro Tena.  OnbIThl,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (edopmannn) npy>KUHbI
OT NPUIIOKEHHON CUIIBL. OTIBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI
TPEHHUsI CKOJIBKEHHMs OT Beca Tejla M XapakTepa COINPHUKACAIOLIMXCS

ITOBEPXHOCTEN

Pusuyeckue SBICHUA B IPUPOJE: NMPUMEPHI ABWKEHUSA C pPa3IU4YHBIMU
CKOPOCTSIMM B JKMBOM M HEXHUBOW NPUPOJE, ICHUCTBUE CWIBI TPEHHS B

npupoac U TCXHHUKE

Texuudeckue yCTpOﬁCTBaI AUHAMOMCTpP, MOAIIUITHUKN

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

HaBnenue TtBEpaoro tena. CrnocoObl yMEHBIIEHUS U yBEJIUYCHHS

JaBJICHUA
I[aBJ'IeHI/Ie raza. 3aBUCHMOCTb JaBJICHHA Tra3a OT O6’LéMa, TEMIICPATYyPhbl

Hepenaqa JaBJICHUA TBépIU:IMI/I TCIIaMH, XUJKOCTAMU MU Ira3aMH. 3akoH

ITackang. ITneBMaTHUEeCKHE MAIIIUMHEI




3aBUCUMOCTh JIABJICHUS JKUAKOCTH OT TIyOMHBI. [ 'mapocraTuueckuit

4 napajokc. Coobmaroiuecs cocybl. ['uapaBinueckre MeXaHU3Mbl
Atmochepa 3emam  uw atMocdepHoe  jgaBieHHe.  [IpUuMHBIL
4.5 CYLIECTBOBaHMS BO3MyIIHOW o6onouku 3emun. OnwiT Toppuueriu.
3aBUCUMOCTh aTMOC(HEPHOTr0 JaBJICHUS OT BHICOTHI HaJl yPOBHEM MOPS
e Usmepenune armocdepHoro namineHus. [Ipubopbl nans u3MepeHHs
. aTMoc(hepHOTro JaBICHHUS
47 [eiicTBue JKMAKOCTM W Tra3a Ha IMOIPYXKEHHOE B HUX TeO.
' BritankuBatomas (apxumMeoBa) cuiia. 3akoH Apxumena
4.8 [1naBanue Ten. Bo3ayxomnaBanue
[TpakTudeckue pabOTHI:
HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHOM
B JKMJIKOCTh d4acTH Tena. OnpeneneHue BbITAIKUBAIOIIEH CHIIBI,
JICHCTBYIOILIEH Ha TEJIOo, MOIpyKEHHOE B KUAKOCTh. I[IpoBepka
40 HE3aBHCUMOCTH BBITAJIKHBAIOIIECH CHUJIbI, JCHCTBYIOIIEH Ha TEJIO B
' JKUJKOCTU, OT Macchl Tena. ONbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT 00BbEMA
MOTPY>KEHHOM B JKUJIKOCTh YacTU TeJla MU OT IUIOTHOCTH UIKOCTH.
KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKU H
olnpezesieHue €€ rpy30n0 bEMHOCTU
410 duznyeckue SBICHUS B IPUPOJIE: BIUSIHNAE aTMOC(EpPHOTO JAaBIECHUS Ha
. JKWBOW OpraHu3M, IJIABaHHUE PhIO
TexHudeckue yCTpPOWCTBAa: COOOIIAIONMIMECS COCYIbI, YCTPOMCTBO
4.11 BOJOMPOBO/A, THAPABIMYECKUN Tpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIIHEBOM HACOC, APEOMETP
PABOTA, MOILIHOCTb, DHEPT'UA
5.1 MexaHnuueckas pabota
5.2 MexaHnudeckas MOIIHOCTh
53 [IpocTeie MeXaHHW3MBI: pbIUar, OJIOK, HAKJIOHHAS IJIOCKOCTh. [IpaBmiio
' paBHOBECHSI ppluara
54 [Ipumenenue npaBuiia paBHOBECHS pblyara K 0JI0Ky
ss «3onoToe mpaBuwiIo» MexaHukHu. Ko3adduuueHt monesHoro aencTBus
' MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY M TEXHHKE
5.6 [ToTreHManbHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sneprus
53 [Tonnas mexaHuuyeckass JHEPrus. 3aKOH HM3MEHEHHUS U COXPaHEHHUs

MEXaHUYECKOM SHEPrUun




[TpakTuyeckue paboOTHI:
#H##Par###Onpenenenne pabOThl CHIIBI TPEHUS TIPH PABHOMEPHOM
59 JBWKCHHM Tella II0 TOPU3OHTAIBHOM IOoBepxHOocTU. McecnenoBanue
ycioBuid paBHoBecHs peryara. Msmepenue KIIJI HakIOHHOM MJIOCKOCTH.
N3ydeHue 3aKk0Ha COXpaHEHUsI MEXaHUYECKON S3HEPTUU
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAr B TEJIC YEIOBEKA
511 TexHuyeckue ycTponcTBa: pblyar, OJABUKHBIM U HEMTOABH)KHBIN OJI0KH,
' HAKJIOHHAA [JI0OCKOCTh, POCThIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kox
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pa3aena 3JIeMEHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHbIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOECHUS
6.1 BemectBa. Macca u pasmepsl MoKy, OmNbIThI, MOATBEPKIAAOIINE
OCHOBHBI€ ITOJIOKEHUS MOJIEKYJISIPHOKUHETHUYECKOU TEOPUH
62 Mopnenu TBEPAOro, KUAKOIO M Ta3000pa3HOrO COCTOSIHUM BEILECTBA.
' Kpucrannuueckue u amop¢Hsble Tena
63 OObsicHEHHE CBOMCTB ra30B, >KMJIKOCTEH W TBEPABIX TENl Ha OCHOBE
' ITOJIOKEHUN MOJIEKYJISIPHOKMHETHYECKOW TEOPUHU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciIupeHue U cxKaTue
Temnepatypa. CBs3b TeMIepaTyphl CO CKOPOCTHIO TEIIOBOTO ABMKEHHUS
6 6.6
YacTHIL
67 Buytpennsst sneprus. CrocoObl HM3MEHEHHs] BHYTPEHHEH SHEpruu:
. TerIonepeaya U CoBepIiieHne padboTsl
6.8 Buael Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, N3TyYEHNE
6.9 KoaunuecTBo TennoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OajaHca
611 [InaBneHve u OTBepAEBaHUE KPUCTAIMYECKHX BEIIECTB. Y eIbHas
. TEIUIOTA IJIABJICHUS
[TapooGpazoBanue u koHmeHcanus. Mcnapenwe. Kunenwe. VY genpHas
6.12 TeII0Ta NapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEPATYpbl KHUIIEHUS OT
aTMoc(hepHOro JaBICHUS




6.13

BnaxnocTe BO3ayXa

6.14 OHeprus TOIIMBA. Y IeibHas TEII0TA CrOPAHUs
615 [Tpunnumne! padoTel TermoBeix asurateneit KIIJI TeroBoro nuratesns.
. TeroBble ABUTATEIN U 3alIUTA OKPYKAIOIIEH CPe/Ibl
6.16 3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX
[IpakTuueckue padbOTHI:
HHHPar###ONBITEL 10 OOHAPYKEHHMIO NEHCTBHUA CHIJI MOJICKYJIIPHOTO
MIPUTSKEHUS.
#HH##HPar##H#ONbITH 110 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UJIU
caxapa.
HHHPar###OneITEl 10 HAOJMIOACHUIO TEIUIOBOTO DPACHIMPEHHS Ta30B,
KUJKOCTEH U TBEPIBIX TETI.
##HPar#H##OnpeneneHue TaBjIeHNs BO3AyXa B OaJJIOHE MINPHUIIA.
HH#HPar###OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa
OT ero 00BhEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.
617 #H##Par##IpoBepka TUNOTE3bl JIMHEHHOW  3aBUCUMOCTH  JIJIUHBI
. CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM TpyOKe OT TeMIIepaTyphl.
##Par#H##HabnoneHne W3MEHEHUsT BHYTPEHHEH OJHEpruM Teia B
pe3yabpTaTe Terionepeaayu U padoThl BHEITHUX CHIL.
#H##HPar#t#llccnienoBanue SBICHHMS TEIVIOOOMEHA IpPU CMEIIMBAaHUHU
XOJIOJTHOW U rOpsiYer BOIBI.
H##Par#H##OnpeneneHe KoJIU4ecTBa TEIUIOThI, OJyUYEHHOTO BOJOW MPH
TEIJI000MEHE C HArPeThIM METAUIMYECKUM IHJIMHIPOM.
H#H#HHPar###Onpenenenre yaenbHOM TeMT0EMKOCTH BEUIECTBA.
#i##Parf##lccnenoBanue npouecca uCIapeHusl.
##HPar###OnpeneneHrie OTHOCUTENbHON BIa)KHOCTH BO3yXa.
###Par###Onpenenenne yaenbHOW TETIOTH TIJIaBICHUS JIbIA.
®usnueckue SBICHUS B TMPUPOJE: IOBEPXHOCTHOE HATSHKEHUE U
613 KanmWUIApHBIC SIBICHUS B MPUPOJE, KPUCTAIUTBI B TIPUPOJE, U3ITyUCHUE
. ConHua, 3amep3aHue BOAOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera.
TexHudeckue yCTPOMCTBA: KaMWUIAPHI, TPUMEPHI HCIIOIH30BAHUS
6.1 KPHUCTAIJIOB, XUIAKOCTHBI TEPMOMETp, NAaTUUK TeMIIEpaTyphl, TEPMOC,

CUCTCMaA OTOINICHUA JOMOB, THUIPOMCTPLI, ICUXPOMCETpP, IIapOBasd

TypOuHa, IBUTATENh BHYTPEHHETO CrOpaHusl.




OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH KyrnoHa (3aBUCHMOCTH CHITBI
7.2 B3aUMMOJECHCTBUS 3apPSIKEHHBIX TEJI OT BEJIMYMHBI 3aps0B U PACCTOSHUS
MEX]Ty TEJIaMH)
73 Onekrpruueckoe noise. Hanmpsx€HHOCTh 351ekTpryeckoro noss. [IpuHnmn
. CYNEPIIO3UIINH JIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
- Hocurenu »s5exkTpuyeckux 3apsioB. DJIEMEHTapHBIM 3JIEKTPUYECKUI
. 3apsan. Crpoenue atoma. [IpoBOIHUKY U AMDIIEKTPUKHU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
6 DNEeKTPUUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS SJIEKTPUUYECKOTO TOKa.
' HcTounnku mocTosIHHOTO TOKa
27 JlefcTBUSI 3IEKTPUUYECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MATHUTHOE).
' DIEeKTPUYECKHUI TOK B )KUJIKOCTSX U Ta3ax
7.8 Onexrpuueckas nenb. Cuia Toka. DJIEKTPUYECKOe HAIPsSKEHUE
7.9 CornpoTuBieHre NPOBOAHUKA. Y J€IbHOE COIPOTUBIICHUE BEILIECTBA
7.10 3akon OMa 1t yyacTKa Lenu
7.11 [TocnenoBarenbHOE U MapaUIEIbHOE COCTUHEHNE MPOBOTHUKOB
7.12 PaboTa 1 MOLTHOCTB 3J1€KTpUUECKOro Toka. 3akoH Jxoyins — Jlenna
13 DneKTpUYecKrue Lenu U MOTPeOUTeNH 3JIEKTPUUYECKON SHEPTUU B OBITY.
' KopoTtkoe 3ambikanmne
7.14 ITocTosuabIe MaruuTel. B3anMoneicTBHE TOCTOSHHBIX MAarHUTOB
MarnuTHoe nosne. MarauTHoe nosie 3eMJIM ¥ €T0 3Ha4€HHE ISl dKU3HU Ha
7.15
3emie
.y OneiT Opcrena. MarouuTHoe mose 3JIeKTpUdYecKoro Toka. [Ipumenenue
' 9JIEKTPOMArHUTOB B TEXHUKE
JleficTBHE€ MAarHUTHOTIO MOJIsI HA TPOBOJHUK C TOKOM. DJIEKTPOBUTaTEh
7.17 MOCTOSIHHOTO TOKa. Vcrosib30BaHUE 3JEKTPOABUTATENEH B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE
718 Oneitel @apanes. SIBieHHe >I€KTPOMAarHUTHOM MHAyKuuH. [IpaBuio
' Jlenna
719 Onexrporereparop. CHocoObl MOMy4eHHUS 3JIEKTPUYECKON HHEPruu.
' DNEKTPOCTAaHIINH Ha BO30OOHOBIISEMBIX HCTOYHUKAX YHEPTHH
7.20 [IpakTudeckue pabOTHI:




OnbITel MO0 HAONIONEHHUIO DIEKTPU3ALUU TNl UHAYKIHEW U TIpH
COIIPUKOCHOBEHHH.

HccnenoBanue OEHCTBUS UIEKTPUYECKOTO IOJIsI HA IPOBOJHUKUA U
JUDJIEKTPUKH.

COopka 1 mpoBepKa padOTHI IEKTPHUUECKOH IS MTOCTOSHHOTO TOKA.
W3mepenue u peryIupoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHUe HANIPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MIYIIErO 4€pe3 PE3UCTOp, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbIThI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh ANEKTPUYECKOTO
COIIPOTHBIICHUS INPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJU IIONEPEYHOIrO
CEUEHUs U MaTepuaa.

[IpoBepka mpaBwiia CIOXKEHHSI HANPSHKEHUH IPH IOCIEI0BATEIbHOM
COEMHEHUH JIByX pe3uctopoB. [IpoBepka mpaBuia st CUIIbl TOKa IIPU
napajjieIbHOM —CO€IUHEHUH pe3uctopoB. Ormpenenenue  paboThl
EKTPUYECKOTO TOKA, HMIylero dyepe3 pesucrop. OmnpexneneHue
MOIIIHOCTH  JIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha  pe3UuCTOpe.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT
HanpspkeHns Ha Hell. Onpenenenue KIIJ[ narpesarens. HMcecnenoBanue
MarHMTHOTO B3aUMOJEHCTBUS TIOCTOSIHHBIX MAarHuToB. [3yuenue
MarHMTHOTO IIOJISI TOCTOSIHHBIX MarHUTOB IpPU HUX OOBEIUHEHUH U
paznenenun. HMccnenoBaHue JEHCTBHS  DIIEKTPUYECKOIO TOKa Ha
MarHMTHYIO CTpesKy. OMNbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIBI
B3aUMOJCHCTBUS KaTyIIKM C TOKOM M MarHura OT CHJBbl TOKa U
HaIpaBJIeHUs TOKA B Karyike. V3yueHue neiicTBUsL MarHUTHOTO MOJIsl Ha
MPOBOAHUK C TOKOM. KOHCTpyuMpoBaHWE U H3yuyeHHE pabOThbI
anekrpoasurarens. Msmepenne KIIJ[ anexTpoaBurareabHOM yCTaHOBKH.
OneITBl 10 HCCIENOBAHUIO SIBJICHMS DJIEKTPOMArHUTHOM WHAYKIIMH:
WCClIeIOBaHNEe W3MEHEHUN 3HAa4eHMs] W HampaBiIeHUS WHIYKIMOHHOTO

TOKa

dusnueckue sSBICHUSI B pupoAc: JICKTPUICCKHUC ABJICHUA B aTMOC(I)Cpe,

NEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE moJjie 3eMJH, JIpeid

7.21
MIOJIFOCOB, POJIb MAarHUTHOTO TOJS JUIsl KM3HU Ha 3emiie, TMOJISIpHOE
CUSIHUE
TexHuueckue yCTpOMCTBA: AIEKTPOCKON, aMIIEPMETP, BOJBTMETP,
7.22

peocTar, CUETUYHK 3JI€KTpH‘-I€CKOﬁ OHCPIUH, JSJICKTPOOCBCTUTCIILHBIC




npudopHI, HarpeBaTeNIbHbIE NIEKTPONPUOOPHI (mpumepsl),
ANIEKTPUYECKUE MPEIOXPAHUTEIH, AIICKTPOMArHUT, 3JICKTPOIBUraTElb

IIOCTOSAHHOI'O TOKA, reHEPATOp IMOCTOAHHOI'O TOKa

9 KUIACC
Kon Kon
[IpoBepsieMbie AIE€MEHTHI COACPHKAHUS
pazznena JJIEMEHTA
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuyeckoe aBmxeHue. MarepuansHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBXKECHHUS
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
94 ###Par###HepaBHOMepHOE mnpsMonuHelHoe ABuwxkeHue. CpeaHss u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 VYckopenue. PaBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHHE
8.6 #Hi#Par#H##CBoOonHOe nanenue. OnbiThl ["anunes
H###Par###PaBHoMepHOe IBUKEHUE MO OKpyx)HOCTH. Ilepuon u ydacrora
8.7 oOpamienus. JluHeiHas u yrioBas ckopocTd. lLleHTpocTpemuTenbHOE
YCKOpEHHue
8.8 IIepBbiit 3ak0oH HproTOHA
8.9 Bropoii 3akoH HeroTona
8 8.10 Tpernii 3akoH HproToHa
8.11 HAHParf##] [puHIUI cyneprno3nuuu Ui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
813 ###Par###Cuna TpeHHs: cujla TPEHUSI CKOJIBKEHUSI, CHJIa TPEHHS TOKOS,
' JIpyTue BUJbl TPEHUS
214 #H#HHPar###Cuna TsSHKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpEHUue
' CcBOOOIHOTO ITaJICHNSA
815 Jlswxenne tuianer Bokpyr Cosnma. IlepBas kocMuueckass CKOPOCTb.
' HesecomocTs u nneperpysku
8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO
817 #i##Par###PaBHOBecue TBEPAOro Tella C 3aKPEIUIEHHON OCBIO BPALLEHUS.
' MowmeHnT cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. MIMnyibe cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCA




8.20

#HHHPar###PeakTUBHOE IBIKEHUE

8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

Pabora cun TskecTH, ynpyroctu, TpeHus. CBs3b SHEpruu 1 paboThl

8.23

HOTGHHI/I&HBHaSI OHEPIUA TCJa, IOAHATOr0 HaJl IOBEPXHOCTHIO 3emin

8.24
8.25
8.26

8.27

8.28

8.29

[ToTeHunanpHas SHEPTUS CKATON TPYKUHBI
#H##Par##H#Kunernueckas s1eprusi. Teopema 0 KHHETHUYECKOM SHEPTUU
H#H##Par###3akoH COXpaHEHHSI MEXaHUYECKON SHEPIUU

[IpakTuueckue padboOTHI:

Omnpenenenue cpeaHE CKOPOCTH CKONBXKEHUsS OpycKa WM JIBUKCHUS
IapyuKa 1Mo HaKJIOHHOM IUIOCKOCTH. OmpeseneHue yCKOpEHHUs Teja MpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NpPHU PaBHOYCKOPEHHOM
JBUKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBHKEHHHU O€3
HAYaJIbHON CKOPOCTH IYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBHCHMOCTH CHJIBI TPEHHUS CKOJBXEHHUS OT CHIIBI
HOpMaibHOrOo  naBieHus. Omnpenenenne  kKoddduLMEeHTa  TPEHUS
ckosibkeHus. Onpenenenue KECTKOCTU NMpYyKuHbl. OnpeneneHue padoThl
CHJIBI TPEHUs NPU PABHOMEPHOM JBIIKEHHHM Te€la MO TOPHU30HTAIbHOM
noBepxHocTd. Onpenenenne padoThl CHITBI YIIPYTOCTH TIPH MOABEME Ipy3a

C UCITOJIBb30BAHNECM HCIIOABHIKXHOI'O K IMOJBHUKHOT'O 0JIOKOB
dusnyeckue SBICHUS B npupoac: MpUINBLEI U OTJIUBEBI, IBUKCHUEC IIAHCT
ConHeyHOH CHUCTCMBbI, pCAKTUBHOC JIBUKCHUC )KUBBIX OPTaHU3MOB

Texnuueckue yCTpOﬁCTBaI CIIMAOMCETP, AaTHUKHU ITOJIOKCHUS, paCCTOAHUA

U YCKOPEHUS, PAKETBI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHUKH KOJICOAHWM:

> MIEPHUOJ, YaCTOTa, aMILJIUTya
97 MareMaTnueckuil ¥ NPYKUHHBIA MadATHUKU. [IpeBpalienue sHepruu npu
' KoJ1e0aTeIbHOM JABM>KEHUU

9.3 3aryxatomue kojiebaHus. BeinyxneHnsie konebanus. Pezonanc
Mexannueckue BOnHbI. CBONMCTBa MEXaHMYECKHUX BOJH. [IpononbHble u

9.4 IonepeyHble BOJHBL. JUIMHA BOJIHBI M CKOPOCTh €€ pachpOCTpaHEHUS.
MexaHnuyecKkue BOJIHbI B TBEPAOM Telle, CEICMUUECKHUE BOJIHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6 Wudpa3Byk u yabTpa3Byk




[IpakTuyeckue pabOTHI:
OmpeneneHre YacTOTBl M NEpHOAA KOJICOAHMH MaTeMaTHYECKOTO
MasiTHHKA.
Omnpenenenne 4acTOTHI U MEPHOJIa KOIeOaHUH MPYKUHHOTO MasiTHUKA

9.7 HccnenoBanue 3aBUCUMOCTH TEPHOAA KOJICOAHUH MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTU. MccrnenoBanue 3aBUCUMOCTH epHosia KojeOaHui
NPY)KMHHOTO MAasTHHKa OT Macchl Tpy3a. [IpoBepka HE3aBUCHMOCTH
nepuoaa KoiebaHuil rpys3a, MOJIBEIICHHOTO K HHUTH, OT MAacChl Ipy3a U

XKECTKOCTHU NPYXKUHBL. 3MepeHne yckopeHus: CBOOOIHOIO NaIeHUs

93 @usnyecKkue SBICHUA B IPUPOJE: BOCHPUATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, LIyHAMMU, 9XO

9.9 TexHuueckue YCTpOﬁCTBaZ 9XO0JIOT, UCITOJIB30BAHUC YJIBTPA3BYKa B 6LITy n

TEXHHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DIEeKTpOMarHuTHOE ToJie.  ODJEKTPOMAarHuTHble BOJHBL.  CBoMcTBa
' 3JIEKTPOMArHUTHBIX BOJIH

10.2 [kana 31€KTPOMarHUTHBIX BOJIH

103 DnekTpomMarauTHas mpupoza ceera. CkopocTh cBeTa. BomHOBBIE CBOMCTBA
' cBeTa

10 [IpakTudeckue pabOTHI:
10.4 N3yyeHne CBOMCTB 31EKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOHIJIBHOTO
TenedoHa

10.5 ®duznyeckue SABICHUS B MpHUpPOJE: OMOJIIOTMYECKOE JEeHCTBUE BUIUMOTIO,
' yIbTPaduOIETOBOTO U PEHTT€HOBCKOTO U3ITyUeHU N

10.6 TexHu4eckue yCTpoNCTBA: MCHOJIb30BAaHUE HJIEKTPOMArHUTHBIX BOJIH IS
' COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlyueBasa mozenb cBeta. ICTOUHUKY CBETa

11.2 [IpsimonnHEHOE pacipoOCTpaHEHHUE CBETA

11.3 Otpaxenne cBera. [ockoe 3epkano. 3aKOH OTPaXKEHUS CBETA

114 [Ipenomnenue cBerta. 3akoH mpenomiieHust cBera. [lonHoe BHyTpeHHee

11 ' OTpaKCHUE CBETA

11.5 JIunza. Xop tyyel B IMH3E

11.6 Ontrueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIeCKoTa

11.7 ['ma3 xak onrryeckas cucrema. biM3opyKkocTs U JaIbHO30PKOCTh

118 Paznoxxenune OGenoro cBera B cmektp. Ombitel HptoTona. CroxeHue

CIICKTPAJIbHBIX IBETOB. I[chepcmi CBECTa




12

[IpakTuyeckue pabOTHI:

#HH##Par##H#lccnienoBanne 3aBUCUMOCTH YIJjla OTPaKEHHUsI CBETOBOTO Jyda
OT yrJja MajaeHusl.

###Par###13yueHne XapakTepUCTUK W300paKEHHs IIPEMETa B INIOCKOM
3epKaie.

#HH##Par###lccnienoBanue 3aBUCUMOCTH yTJIa MPEIOMJIEHUS CBETOBOIO

11.9 Jy4a OT yIJIa [TaJICHUs HAa TPAHULIE «BO3AYX — CTEKIIO».
###Par### lonyuenne n300pakeHHI C ITOMOIIBIO COOMPAIOIICH JTUH3HI.
#iHPar#H##OnpeneneHe (OKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI
coOuparoiei JIMH3bI.
HHHPar###ONBITHI 110 Pa3JI0KEHUIO OEI0ro CBEeTa B CIIEKT).
#H##Par###OMNBITHI 10 BOCIIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUN
yepes3 LIBETOBbIE (PUIIBTPHI
®duznyeckue siBieHus B npupose: 3arMenuss Connua u JlyHsl, 1BeTa Te,
11.10 onTUYecKue sBIeHUs B arMmocdepe (uBer Heba, pedpakuus, pamyra,
MHUpax)
T TexHuueckue ycTpoHCTBa: OYKH, MEPUCKOMN, (oToammapar, ONTHYECKHE
' CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
12.1 OmnsiTel Pesepdopaa u miianerapHas Mozens aroma. Mozens atoma bopa
12.2 Hcnyckanue u nornonieHue ceera atoMoM. KBaHThI. JIMHE4aThIe CIIEKTPBI
12.3 PanuoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
12.4 Crtpoenue aToMHoTO siipa. HykioHHast Mojiesib aTOMHOTO sizipa. M30Tomnsl
12.5 PagnoaxtuBHbIe npeBpamenus. [lepuon nomypacnaga aToOMHBIX sAep
12.6 SnepHble peakyu. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOT'O YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
12.8 Peakuuu cunTesa u nenenus suep. Mcrounnku sHepruu CosiHIA U 3BE3 ]
129 SAnepHas sHepreTuka. JleficTBUE paJMOAKTUBHBIX W3IYyYEHUH Ha >KHUBbBIE
' OpTraHU3MBI
[IpakTuueckue padbOTHI:
HabmtoeHue CriIonHbIX U TMHEWYAThIX CIIEKTPOB U3ITYUYESHHUS.
12.10 HccnenoBanue TpEKOB: U3MEPEHUE SHEPTUH YACTHILIBI 10 TOPMO3HOMY ITYTH

12.11

(mo ororpadusm).

W3mepenne paanoakTHBHOTO (hoHa

dusnyeckue SBICHHUS B MPHPOJC: €CTECTBEHHBIA PaIMOAKTUBHBINA (OH,
KOCMHYECKHUE JIy4H, PaJUOAKTHBHOE H3IyYEeHHE HPUPOIHBIX MHUHEPAJIOB,

ILGFICTBI/IG paarOaKTUBHBIX H3Hy‘-l€HPII>i Ha OpraHus3Mm 4CJIOBCKa




12.12

TexHu4ecKkue yCTpOMCTBA: CIEKTPOCKOIN, WHAUBUIAYAIBHBIA JO3UMETD,

kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

Kon
NpoBepsieMoro
TpeOOBaHUSA

OCHOBHOI'O OBIIET'O OBPA30OBAHUA

IIpoBepsiemble TPeOOBAHUA K NpPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YpPOBHS
OCBOEHHSI OCHOBHOI 00pa30BaTeJIbLHOW NPOrpaMMbl OCHOBHOIO 001Ero
oOpa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3NKK B HAYIHOU KapTUHE MHUPa; CHOPMHPOBAHHOCTH 0a30BBIX
IIPEJCTaBICHUNA O 3aKOHOMEPHOM CBSI3M M II03HABA€MOCTH SIBJIEHUIH IPUPOABI, O
POJIH SKCIIEPUMEHTa B (PU3HKE, O CHCTEMO0Opa3yrolei poiu (U3NKU B pa3BUTHH
€CTECTBEHHbIX HAYK, TEXHUKH 1 TEXHOJIOTHH, 00 3BOIOLUH (PU3UUECKUX 3HAHUHN U
UX POJIM B LEJOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MUPA, O BKJIAJI€ POCCUMCKUX
U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYyKH, OOBSICHEHHE IPOLIECCOB

OKpY?Karomero Mmupa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHMs O BHUAAX MarepuM (BEIIECTBO M II0JIE), O JABM)KEHHH Kak crocode
CYLIECTBOBaHMS MaTepHUU, 00 aTOMHO-MOJIEKYJISIPHONU TEOPUHU CTPOCHHMSI BEILIECTBA,
0 (u3MUECKOM CYIIHOCTH SIBICHUH NPUPOJbl (MEXAHMYECKUX, TEIJIOBBIX,
JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHE Pa3IndaTh SBJICHUS IO OMHCAHUIO UX
XapaKkTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE
¢bu3nyeckoe sBIEHUE; YMEHUE PAaCIO3HABATh NPOSIBICHUE H3YUSHHBIX (PU3MUECKUX

SIBJIGHUHN B OKPY>KaIOILlEM MUPE, BBIJEISS X CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH )

Bnagenue ocHoBaMM MOHATHITHOTO anmnapara U CUMBOJIUYECKOTO A3bIKa PU3UKU U
UCMOJb30BAHUE HX Ul peIIeHUs y4eOHBIX 3ajau; YMEHHE XapaKTephU30BaTb
CBOMCTBA TeJI, PU3NUYECKUE SIBICHUS U ITPOLIECCHI, UCTIOIb3Ys PyHIaMEHTaJIbHbIE U

OMIIMPUYCCKUEC 3aKOHBI

YMeHue OnuchIBaTh HN3YUCHHBIC CBOMCTBA TeIl U (l)I/ISI/I"IeCKI/Ie SIBJICHUS, UCTIOJIB3Y S

(bu3MYecKre BETUIHHBI

Bnagenue ocHOBaMU METOJJOB Hay4YHOT'O MIO3HAHUS C YYETOM COOJIIOIEHUS TIPABUIT
6e30macHoro Tpy/Ja: HabMoAeHne PU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOATEIbHO COOUpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U3 JAHHOI'O
Habopa 000pyI0BaHUS 10 MHCTPYKIIMH, OMMCHIBATH XO/J] OIBITA U 3aIHCHIBATh €T0
pe3ynbTaThl, GOPMYIHPOBATH BHIBOJIBI;

MIPOBEJICHUE TPSIMBIX M KOCBEHHBIX H3MEPEHHH (PU3MUECKHX BEIUYMH: YMEHUE
IUTAHUPOBATh HU3MEPEHUs, CaMOCTOSTENIbHO COOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY 110 MHCTPYKIUH, BBIYUCIATH 3HAUEHUE BEIMYMHBI U aHAJIU3UPOBATH
[IOJIyYEHHBIE pE3yJbTaThl € YYETOM 3aJaHHOM IOTPEIIHOCTH pE3YJIbTaTOB

U3MEpEHHUI;




MPOBEACHUE HECIOKHBIX IKCIEPUMEHTAIBHBIX HCCIEIOBAHUN; CAMOCTOSATEIbHO
coOupaTh HSKCHEPUMEHTAIbHYIO YCTAaHOBKY M TPOBOJAUTH HCCIEIOBAHUE IIO
WHCTPYKIIUU, TPEJCTABIATh MOMyUYEHHBIC 3aBHCHUMOCTH (DU3UYECKHX BEIHYUH B
BUJE TaOmuI W rpaduKoOB, YUYUTHIBATH MOTPEIIHOCTH, J€JaTh BBIBOJBI IO

pe3yJibTaTaM UCCIIEA0BAHUS

[TonnMaHue XapakTepHBIX CBOMCTB (PM3NUECKUX MOJIENEH (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJOE TEJIO, MOJEIH CTPOCHUS ra30B, KHUJIKOCTEH U TBEPABIX Tell,
IUIaHEeTapHask MOJEIb aroMa, HYKJIOHHas MOJEIb aTOMHOIO SiApa) U yMEHHuE

IIPUMEHATH UX IJIA 00BACHEHUS (bl/ISI/I‘IGCKI/IX IMpouccCcoB

VYMmeHue oOBICHATH (PU3NYECKHE IPOLIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B YaCTHOCTH,
BBISIBJIATh [TPUYMHHO-CIICICTBEHHbIE CBSI3U U CTPOUTHh OOBSICHEHHE C ONOpPOW Ha
U3yYeHHBIE  CBOMCTBA  (PU3MUECKUX  SBJICHHUH,  (HU3MUECKHME  3aKOHBHI,

3aKOHOMCPHOCTH U MOJCIIN

YMmenue pemiats pacuéTHble 3aauu (Ha 6a3e 2 — 3 ypaBHEHUI ), UCIIOJIb3YS 3aKOHbI
1 (opMyJbl, CBSI3bIBAIOLINE (PU3MUECKUE BEIMYMHBI, B YaCTHOCTH, 3allHChIBATh
KpaTKO€ YCJIOBHEC 3a71a4u, BBIABIIATL HEAOCTAONNUE JaHHBIC, BI>I6I/IpaTI) 3aKOHBI U
(bopMmybl, HEOOXOIUMBIE AJIsi €€ PEeLIeHUs, UCIOJIb30BaTh CIPABOYHBIE JaHHBIE,
IIpOBOAUTD pvaéTLI N OLOCHUBATH PCATUCTHUYHOCTL IIOJIYYCHHOI'O 3HAYCHUA
¢u3nyeckoil BETMUYMHBI, YMEHHE ONpeAeisITh pPa3MEpPHOCTh (pusnyeckon

BEJINYUHBI, ITIOJYYEHHOM NPH PEIICHUH 3aa4H

10

YMeHHe XapakTepru30BaTh IMPUHLUIIBI ACHUCTBUSA TEXHUYECKUX YCTPOWCTB, B TOM
yuciae ObITOBBIX MPHOOPOB, U MPOMBIIIICHHBIX TEXHOJOTHYECKUX MPOLECCOB IO
X OIMCAaHUIO, HCHOJb3ysl 3HAHUS O CBOWCTBAX (U3NYECKUX SBJICHUH U

HeO6XO,Z[I/IMBIe (1)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTHU

YMeHue UCIoNIb30BaTh 3HaHUS O (PU3MUECKUX SIBICHUSX B MOBCEIHEBHOW >KU3HU
uig obecriedeHust 0€30MacHOCTH NMpU OOpalleHUH ¢ OBITOBBIMU NpUOOpamMu U
TEXHUYECKMMHU YCTPOICTBaMH, COXpaHEHUs 370pOBbS U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBENICHHSI B OKpPYJKAIOIIeH cpeie; TOHMMaHne HEOOXOTMMOCTH
NPUMEHEHHUsS JOCTHXKEHMH (HU3MKM U TEXHOJIOTHMH Uil  PpalOHAIBLHOTO

MIPUPOIONIOIB30BAHUS

11

OneIT moucka, MpeoOpa3oBaHUS W NpPEACTaBieHUs MHGOpMaUU (U3NYECKOTO
COZIepKaHUs ~ C  HCHOJBb30BaHHMEM  HMH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI; YMEHHUE OLEHHBATh JOCTOBEPHOCTH MOJTYYEHHON HMH(OpMalMu Ha
OCHOBE HMEIOIMXCS 3HAHUM U JONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
WCIOJIb30BaTh MPU BBHIMNOJHEHUM Y4YEOHBIX 3aJaHUl HAyYHO-TOMYJISPHYIO
auTeparypy (U3M4YEeCKOro COAEp)KaHusl, CIPAaBOYHBIE MaTepPHajbl, PECypChl CETH

WNutepuer; BnameHue 0a30BBIMH HaBBIKAMH IpeoOpa3oBaHusi WHMOpMAIUU W3




OTHOW 3HAaKOBOW CHCTEMBI B JIpyryl0; yMEHHE CO3/1aBaThb COOCTBEHHBIC
IIUCbMEHHBIE U YCTHBIE COOOLICHHMS HAa OCHOBE HMH(OPMALMM M3 HECKOJIBKHX

HCTOYHHUKOB



IHEPEYEHbDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

PU3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHUWYECKUE ABJIEHU S
. Mexannueckoe aBrkeHne. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEBHOCTh
' JIBYDKECHUS
PaBHOoMepHOe W HepaBHOMepHOe BmkeHHe. Cpemnss ckopocts. Dopmyna s
1.2 BBIUMCIICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPSAMOTMHEWHOE BUKCHUE. 3aBUCHMOCTb KOOPMHATHI TeJIa OT BPEMECHU
B ClTydae paBHOMEPHOTO MPSMOJIMHEHHOTO JABHIKCHHS:
1.3 (1) =x, +ut
I'paduku 3aBUCKMOCTH OT BPEMEHH IS TIPOCKIIMK CKOPOCTH, MPOCKIIMU TIEPEMEIIICHHS,
MyTH, KOOPJMHATHI IPU PABHOMEPHOM MPSMOJIHMHEHHOM JBHKCHUH
3aBUCUMOCTh KOOPJMHATBI Tella OT BPEMEHM B Cly4ae pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
2
St) = Vo, * 1+ @+
2
DopmMyIIbl TSI TPOSKIIUU TEPEMEIICHHS, TPOCKIIMH CKOPOCTH M MPOCKIMHA YCKOPCHHUS
IIPU PABHOYCKOPEHHOM MPSIMOJIHMHEHHOM JIBHKECHHH:
2
1.4 s.(D=vy,t+a, %
U_\'('f) =Up, +a, 1,
a,(f) =canst,
UII: - Ul.'cz zzax'g.'r
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOCKIIMH YCKOPCHUs, MPOCKIUU CKOPOCTH,
NPOCKIMKM TIEPEMENICHHS, KOOPJMHATHI TPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBUOKCHU U
CBobomHOoe naeHne. @opMyIIbl, OMUCHIBAIOIINE CBOOOTHOE MAJICHHE TEIIa M0 BEPTHKAIN
s (IBMKGHHE Tela BHHM3 WJIM BBEPX OTHOCHTEIBHO TMOBEpXHOCTH 3emun). ['paduku
' 3aBHCUMOCTH OT BPEMEHH IS TPOEKITUH YCKOPEHUS, IIPOEKIIMU CKOPOCTH U KOOPAMHATHI
pu CBOOOTHOM TIaJICHUH TeJla 110 BEPTUKAIN
CKOpOCTh PaBHOMEPHOTO JBMIKEHHS TEJa M0 OKpYKHOCTH. HampaBnenue ckopocTu.
L6 dopmya st BBIMUCICHHUS CKOPOCTH Yepe3 painyc OKPY>KHOCTH U TTEPHO/T OOpaICHHS

2R
T

L




HentpocTpemurenbHoe yckopenue. HampapieHue HEeHTPOCTPEMUTENBHOIO YCKOPEHHUS.

®opmynia a5l BBIYUCICHHS YCKOPEHUS:

2

dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUS:

Vo= ?

Macca. IInotHocTs Bemecta. @opmyiia i BBIYUCICHUS IITIOTHOCTH:

_m

1.7 V

1.8 Cuna — BektopHas ¢pusudeckas BennunHa. CIIoKeHUe CUIT

1.9 SIBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:

1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

1.11 FE—)-'I = _F|.—>2
Tpenue nokos u TpeHUe cKobxkeHus. DopMyna JUIst BHIUMCIEHUS MOAYJIS CUIIbI TPEHUS
CKOJIb)KEHUSI:

) F_=u-N

1.12 =l
Hedopmarus tena. Yrpyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi nedopmanuu
(3akoH ['yka):

1.13 F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:

1.14

My -ty
F=g. .1 2

R




1.15

1.16

Cuna TspKkecTu. Y CKOpeHHe CBOOOTHOTO MaeHHUS.
®dopmyria 1151 BBIYUCICHHS CHIIBI TSHKECTH BOJIM3U TOBEpXHOCTH 3emun: F = mg.
JBrmxenue rutanet Bokpyr Comnina. [lepBas kocMmuueckas ckopocth. HeBecomocth u

Heperpys3Ku
I/IMHy.]'II)C T€JIa — BCKTOPHAasA (bI/ISI/ILIeCKaH BCIIMYHHA.
=mi
I/IMHy.]'II)C CHUCTEMBI Tell. Mi3MeHeHue HUMITYJIbCA. I/IMHy.]'II)C CHIJIbI
3aKkoH COXpPAaHCHUSA UMITYJIbCA JIs 3aMKHYTOﬁ CHUCTEMBI TCII.
D=0, +im, U, =const

PeaxkTuBHOE NBUKEHUE

Mexanuueckas pa60Ta. cDOpMy.]'IEI JJIA BBIYHMCIICHHUA pa6OTBI CHIJIBI:

A=Fscoscx

Mexanuudeckas MOIIHOCTb:

1.18

Kunernueckas u MoTCHIMAaJIbHAasA SHCPIUs. CDOpMYJIa JJIA BBIYMCIICHUA KHHETUYECKOM

SHEPruu:

H!Uz
By

TeopeMa 0 KHUHETHYECKOMU OHEPIHUHU. qbopMyna JJIA BBIYUCIICHU A HOTGHHH&HBHOﬁ OHEpPIrun

Tena, HOJHSATOTO

Hag 3eMIIEH:

E,=mgh

1.19

Mexannyeckas SHEprus:
E=E;+E »

3aKOH COXpaHEHMs MexaHW4yecKod »sHepruu. Dopmyna s 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TpEHUs: £ = const.

IIpeBpalieHre MEXaHUYECKOW SHEPTUH NPY HAJTUYUH CUIIBI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABHUIIOY» MEXaHHUKH.
Preruar. MomeHT cuiisl: M - Fl.

VYcioBue paBHOBECHS phluara:




1.21

1.22

1.23

M +M, +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O510KK. KITJ] mpocThIx MexaHU3MOB,

n= Anonesmss

"4'3&11:&115{

[laBiienue TBEpIOTO TENA.
dopmyna a5l BBIYUCICHUSI TaBJICHHs TBEPAOTO Tea:

_E
p_S'

JlaBienue raza. ATMOc(epHOe TaBlICHHE.

FI/I,I[pOCTaTI/ILIeCKOG HAABJICHUC BHYTPH KUIAKOCTHU.

CDopMyJIa AJI1 BBIYUCIICHUA JaBJICHUS BHYTPHU ) XKUAKOCTH:

p=pgh+p_,

3axon [lackans. ['mapaBaudeckuii npecc

3akoH Apxumena. @opmyna s ONPEACIICHHUs] BITAIKUBAIOIICH CHIIBI, IEUCTBYIOIICH

Ha TCJIO0, HOpr)KéHHOC B XXUAKOCTb UJIU I'a3:
F A~ pgv

Ycnopue nnaBanus Teia. [lnaBanue CYJ0B 1 BO3AYyXOILJIAaBAHUEC

1.24

Mexannueckue kosieOaHus. AMIUIMTYa, MEPUOA M dYactoTa kosiebanuil. dopmyra,

CBSI3BIBAIOIIAS YACTOTY U MEPUOJ KOJIeOaHUH:

1.25

1.26

1.27

Marematnueckuii W NpYXMHHBIA ~ MasATHUKH. [IpeBpamenue oSHepruum  1pu

KoJIe0aTeIbHOM JABHKXCHHUHN
33.TYX8.I-OH_II/IC KoJIeOaHMSI. BBIHY)I(I[eHHLIe koyieOanus. Pe3onanc

MexaHn4ecKre BOJIHBEL. HpOI[OJ'ILHLIC U MOINCPCUYHLIC BOJIHBI. ﬂJ’II/IHa BOJIHBI 1 CKOPOCTH

pacrpoCcTpaHeHUs BOJHBI:

L=v-T

1.28

1.29

3ByK. ' poMKOCTE 1 BbICOTA 3ByKa. OTpakeHHe 3ByKOBOM BOJIHBI HA TPAHULIE JBYX CpE.
Wndpas3Byk u ynbTpazByk

IIpaxkmuueckue pabomul

W3mepenne cpeqHeil IIIOTHOCTH BEIECTBA; apXUMEI0BOU CUJIBL; )KECTKOCTHU MPYKUHBL;
K03 pHLIMEHTa TPEHHSI CKOJIBKEHUS; padOThl CHIIBI TPEHHUS, CHIIBI YIIPYTOCTH; CpEaHEN

CKOPOCTH JBMXKEHHsSI OpycKa IO HAaKJIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka mpu




JBUXKCHUU 110 HaKHOHHOI\/'I IIJIOCKOCTH,; 4aCTOTHI U Hepnona KOHeGaHI/Iﬁ MATEMATHUYCCKOT' O
MasiTHHKA; 4acTOThl M IEpHOJa KOJCOAHUH MPYKUHHOTO MasTHHKA, MOMEHTA CHIIBI,
JEHCTBYIOIIETO HA pbIYar; paboThl CHIIBI YIIPYTOCTH MPH MOIBEME Tpy3a C IMOMOIIBLIO
HETIOABIKHOTO OJIOKA; pabOThI CHIIBI YIPYTOCTH IMPH MOABEME TPy3a C IMOMOIIBIO
IIOBIKHOTO OJIOKA.

HccnenoBanre 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BhEMA MOIPYKEHHOM YacTH Telia
U OT IINIOTHOCTHU XKHUIAKOCTH, HC3aBUCHUMOCTHU BLITaJIKI/IBaIOH_[eﬁ CHJIBI OT MAcCChl T€Jia,
CHIIBI TPEHHS CKOJIBKCHHS OT CHJIBI HOPMAJIbHOTO JAaBJICHUS M OT POJa IMOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HHKAIOIIEH B MPYXXHHE, OT CTEHEHHU AePOpMALUU MPYKUHBL
YCKOpEeHHsI OpycKa OT yrila HakJOHA HaIpaBJSIONIEH; mepruoaa (4acToThl) KojaeOaHHi
HUTAHOT'O MasTHHKA OT MJIMHBbI HUTHU, Hepnona KOHe6aHI/Iﬁ pr)KI/IHHOFO MasgdTHHUKA OT
Macchl Tpy3a M IKECTKOCTH MPYKUHBI; HCCIICIOBAHUE HE3aBHCUMOCTH MEPUOA

KOJICOAHU HUTSIHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pbluara

Dusuueckue A61eHUS 8 npupoc)e.‘ MNPpUMEPLI ABUXKCHUA C pa3jIMYHBIMU CKOPOCTAMH B
JKUBOH M HEKHBOU IIpuponc, HeﬁCTBHe CUJIbI TPCHUSA B IIPpUPOAC U TCXHUKE, ITPHUIIMBLI U

OTJIMBBI, JABHMXCHHUEC IIJIAHCT ConneyHon CUCTCMBbI, PCAKTUBHOC IBWIKXCHUC IKHUBBIX

130 OpPraHU3MOB, pPblYaru B Te€J€ 4YeJIOBEKa, BIUSHUE aTMOC(HEPHOro AABICHMS Ha >KUBOU
OpraHu3M, IUIaBaHHWE PbIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICEHUE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuyeckue ycmpoucmea: CIUAOMETP, NaTUYUKH [TOJI0KEHUS, PACCTOSIHUS M YCKOPEHUS,
JUHAMOMETp, MOALIUIIHUKH, PaKeThl, pbluar, MOJBHXHBIA M HEMOABWKHBIA OJIOKH,

1.31 HAKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXaHU3Mbl B OBITYy, COOOIIAIOIIMECS COCY/IbI,
YCTPOMCTBO BOJIONIPOBO/A, THAPABINYECKHI ITpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3BYKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OcCHOBHbBIE TOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA.

2.1 Mozenu TBEPAOTO, )KUAKOTO M ra3000pa3HOro coCTOSIHUN BemecTBa. Kpucramimyeckue
U aMop(QHBIE Tena

55 JIBm>xkenue vactuil BemecTBa. CBA3b CKOPOCTH JIBUKEHHUS YAaCTHI[ C TEMIEpaTypoOu.

. BpoyHoBckoe nBuxenue, muddysus

23 CMaunBaHue U KaWUISPHBIE SIBICHUS

24 TennoBoe pacIIMpEeHHE U CxKaTUE

2.5 TernmoBoe paBHOBECHE

26 BuyTpennss sHeprus. Pabora u temnonepenaya kak ciocoObl U3MEHEHHs] BHYTPEHHEN

' SHEPruu
2.7 Bunp! Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, NU3ITyUEHUE
2.8 Harpepanue u oxnaxaenue ten. KoianuecTBo TEMIOTh. Y enbHAs TEMIOEMKOCTD!




O=am(t,—1)

3aKOH COXpaHEHUs SHEPIUU B TEILUIOBBIX IIPOLECCAX. Y PABHEHUE TEIUIOBOrO OanaHca:

2.9 O +0, +..=0
Hcnapenne n koHaeHcanus. MIsMeHeHrne BHYTPEHHEN SHEPTUHU B IIPOLIECCE UCTIAPEHUS U
2.10 KoHJleHcanuu. Kunenue sxuakoctr. Y aenpHas TeroTa napooopasoanus: L = Q/m
2.11 BnaxunocTs Bo3ayxa
[InaBnenue n kpuctasmmzanus. M3MeHeHne BHYTPEHHEH SHEpPIHM NpPH IUIABICHUH U
KpHUCTAJUIM3alKK. Y AeNIbHAs TEIUIOTA [1JIABJICHUS:
2.12 5 Q
“m
BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y I€JbHAsl TEIUIOTA CrOPaHUs TOIUIMBA: ¢ =
2.13 O/m
2.14 [Mpunnmmns! paboTs! TeroBbix apurarenei. KIT/I terutoBoro apurarens
IIpakxmuueckue pabomoi
N3mepenune ynenpHON TEMI0EMKOCTH METAJUTMUYECKOT0 HUITMHPA; KOJIUYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOW TeMmIepaTypbl (PUKCUPOBAHHON MAacChl, B KOTOPYIO
515 OMYILIEH HarpeThlil HWJIMHJP; KOJIWYECTBA TEIUIOThI, OTAAHHOTO HArpeThIM LUIHMHAPOM,
' MOCJIE OMYCKaHUSI €r0 B BOJY KOMHATHOW TEMIEPATyphbl, OTHOCUTEIHHOU BIIAXKHOCTH
BO3/lyXa; YAEIbHOM TEIMJIOTHI IUIaBJIeHUS Jibja. MccienoBanre n3MeHeHUs TeMIIepaTypbl
BOJIbI MIPU PA3JIMYHBIX YCIOBUSX; SBJICHUS TEIUIOOOMEHA TPU CMEIIMBAHUU XOJIOJHON 1
ropsiuei BOJbIL; MpoIiecca UCHapeHust
Qu3zuueckue a61eHUs 8 npupoode: TOBEPXHOCTHOE HATSHKCHHUE U KaWIUISIPHEIC SBIICHUS B
2.16 MpUPOAE, KPUCTAIBI B IpUpoie, u3inyueHue ColiHila, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEes, CHera
Texnuueckue ycmpoticmeéa: KanWUIAPbl, TPUMEPHl HCMHOJIb30BAHUS KPHUCTAJLJIOB,
2.17 JKUJIKOCTHBI TEPMOMETP, AATYMK TEMIIEPATYPhI, TEPMOC, CUCTEMA OTOIICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, TBUTATENh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onektpu3anus Tei. J[Ba BUa 3MeKTPUUECKHUX 3apsiioB
3.2 B3anmoneiictBre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUS JIEKTPUUECKOTr0 3apsaa




Onexrpuueckoe nose. HanpsxéaHocTs 3nexkTpuueckoro nosst. [Ipunnun cynepno3unun

34
AJICKTPUYECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE)
3 Hocurenu snexkrpruyeckux 3apsaaoB. JlelcTBUE 3JIEKTPUUECKOr0 MOJIs Ha AIEKTPUYECKUE
3apsapl. [IpOBOAHUKY U JUAIEKTPUKU
[TocTostHubIl AnekTpuueckui TOK. JleWcTBUs anekTpuueckoro Ttoka. Cuia Toka.
Hanpsixenue.
3.6 I=gq/t, U=A4/q
DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
18 3akon OMa a1is yyacTka anekrpudeckoit uenu: [ = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE COeqMHEHNE TPOBOIHUKOB PABHOTO CONPOTUBIICHUS:
U =U;I=1+I; r=5
2 2 B
CMelaHHbIE COEJUHEHNS IPOBOIHUKOB
Pabora u moutHOCTH 351eKkTpHUecKoro Toka. 4 = Ult, P = Ul
3.10
3akon J[xoyns — Jlenmna:
3.11 O=I"-R-t
310 OmneiT Opcrena. MarHuTHOE Moje NPSAMOTO MPOBOJHUKA € TOKOM. JIMHMM MarHUTHOM
WHIYKITAW
3.13 MarsuTHO€E 1oJie TOCTOSHHOIO MarHnuTa. BzauMonencTBue NOCTOSHHBIX MATHUTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnertel @apanes. SBnenne snekTrpoMarHuTHON MHAYKIMuU. [IpaBuio Jlenna
IIpaxmuueckue pabomoi
3.16 W3mepeHne 3JIeKTPUYECKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOTO

TOKa, pa6OTLI QJICKTPHUYCCKOT'O TOKA.




I/ICCHGI[OBaHI/IC 3aBUCUMOCTHU CHUJIbI TOK4, BO3HUKAIOLICTO B IIPOBOJHUKC (pe3I/ICTOpI>I,
J'IaMl'IOLIKa), OT HAIIPsXKCHUA Ha KOHIAX IMPOBOAHHUKA; 3aBUCHUMOCTU COIIPOTHUBJICHUA OT
JJIMHBI IPOBOAHUKA, IIJIOMAAX €TI0 MOIMECPCUYHOT0 CCUCHUSA U YACIBHOI'0 COIIPOTUBJICHUSA.
HpOBepKa nmpaBuja s OSJICKTPHUYCCKOI'0 HAIMPSXKCHUA IIPU  IIOCICA0OBATCIHHOM
COCAMHCHHUHN I[IPOBOJHUKOB; TIIpaBHJa JJId CHJIbI 3JICKTPUUYCCKOIO TOKa IIpU

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Duszuveckue s61eHUS 8 npupode: OJICKTPHUYCCKUC ABJICHUS B aTMOC(l)CpC, OJICKTPHUYECTBO

3.17 KHUBBIX OPraHM3MOB, MarHUTHOE T0JIe 3eMJIH, Jpeiid MOIIOCOB, POJIb MATHUTHOTO TIOJIS
JUTSL )KU3HU Ha 3emiie, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoucmea: >IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUHUK
318 AIIEKTPUYECKOW  SHEPrHH,  DIIEKTPOOCBETUTENbHBIE MPUOOPHI, HAarpeBaTelIbHBIC
' ANEKTpOnpuOOpsl  (IpUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTETH, JJIEKTPOMArHUT,
AIIEKTPOIBUraTEINb TOCTOSHHOTO TOKA, TEHEPATOpP OCTOSHHOIO TOKA
3.19 OneKkTpoMarHuTHbie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBera. [IpsimonnHeitHOoe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
304 JIunza. Xon nydeii B muH3e. DokycHoe paccrosiHue TuH3bl. OnTUyeckas cuiia JUH3bL: D
' =UF
3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuueckue pabomul
#H#HtPar#HH#113Mepenne oNTHYECKON CHIIbl cOOMparoIiel JIMH3bI; (POKYCHOTO pacCTOSHUS
cobuparonield JUH3bI (IO CBOICTBY paBEHCTBA Pa3MEpPOB INpeaMeTa M N300paKeHHs,
326 KOTI'Jla IpeIMET pacloJio’KeH B ABOMHOM (OKYyce), MoKa3aTessl IPEeIoMIIEHHUS CTEKIIa.

' ##H#Par###llccnenoBanue  CBOMCTBA M300pa)K€HHs, MOJIYYEHHOTO C  IOMOILBIO
coOuparomield JHH3bI, U3MEHEHHs (POKYCHOIO DPACCTOSIHHMSI JBYX CIIOXKEHHBIX JIMH3;
3aBUCHUMOCTH yTJjia MPEeJIOMJICHHS CBETOBOTO Jiyda OT yria NaJeHUsl Ha TPaHULE «BO3IYyX
— CTEKJIO»

397 Qusuueckue asnenus 8 npupode: 3atMenns ConHua u JIyHbl, 1IBeTa TeJ, ONTUYECKUE

' sBieHus B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 Texnuyeckue ycmpoticmaa: 0OYKd, IEPUCKOII, poToanmapaT, ONTHIECKHE CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PamnoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydeHus. Peakun anbda-u 6era-pacnamga
4.2 OmneiTel Pezepdopaa o paccesauto anba-yactuu. [Inanerapuas moaens atoma

4.3 CocrtaB aroMHOTr0 sifjpa. M3oTornsl

4.4 [lepuon monypacnaaa aTOMHBIX SIAEP




4.5

SAnepHble peakuu. 3aKOHBI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O YNCEIN

Qusuueckue A6IeHUA 8 Npupooe: eCTECTBEHHbIN paJMOaKTUBHBIA (POH, KOCMHUECKUE

4.6 Jy4H, PaZilOaKTUBHOE W3IIyYEHUE NPUPOAHBIX MUHEPAJIOB, NCUCTBUE PaJUOAKTHUBHBIX
U3JIy4eHUN Ha OPraHu3M YeJIOBEKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHAMBUIYaIbHBIM JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

» ®usuka: 7-i kimacc: 0a30BBIA ypOBEHB: Y4eOHUWK; 3-¢ M3JaHue, mepepaboTaHHOE
[leppimkun  WU.M., HMBanoB A.M. AkxkunuonepHoe obOmectBo «M3naTenbcTBo
«IIpocsemenue»

» Owusuka: 8-i1 kimacc: 0a30BBI ypOBEHb: Y4eOHUWK; 3-€¢ M3laHue, nepepaboTaHHOE
[leppimkun  WU.M., HMBanoB A.M. AkunuonepHoe obOmectBo «M3naTenbecTBo
«IIpocsemenue»

» @msuka: 9-i1 kimacc: 0a30BBI ypOBEHb: Y4eOHUK; 3-¢ W3IaHue, nepepaboTaHHOE
[Meppimkua .M., I'ythuk E.M., WBanoB AWM. u nap. AknuoHepHOe OOIIECTBO

«M3narenscTBO «IIpocBemienune






