INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o (pusmke Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBI€HA HA OCHOBE
NOJIOKEHUH © TpeOOBaHWI K pe3yabTaraM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON TporpaMmsbl, peactaBieHHbIX B PI'OC 000, a Takke ¢ yuétoM deaepalbHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojgaBanus yueOHoro npeamera «Pusnkay.

CopepxaHue MporpaMMEI 1o PU3UKe HAIPaBIeHO Ha (pOpMHUPOBAHUE €CTECTBEHHOHAYTHON
rPaMOTHOCTH OOYYalOUIMXCA U OpPTaHU3alUI0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMMe 10 (U3MKE YYHUTHIBAIOTCS BO3MOXHOCTH YYE€OHOrO MpeaMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METalpPEAMETHBIM pe3yJbTaTaM
00y4eHUsl, a TaKKe€ MEXIPEJIMETHbIC CBA3M €CTECTBEHHOHAYUYHBIX Y4EOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[TporpamMmma 1o (pu3uKe yCTaHABIMBAET paclpelelicHre Y4eOHOTO MaTrepuaia Mo TojaM
oOyueHust (10 Kjaccam), NpeyiaraeT HPUMEPHYIO TIOCJIEOBATEIIbHOCTh H3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS IIPESIMETHOTO COJIEPIKAHUS M YUETE BO3PACTHBIX OCOOECHHOCTEH
oOy4aronuxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHHUsI METOANYECKON MOMOIIH YUYUTEIIO
B CO3/IaHUU paboueil mporpamMmsl 1o y4eOHOMY MPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3HuUecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3anyeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT Haubosee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 MIaBHBIX 33124 (U3MYECKOTO OOpa30BaHHS B CTPYKType OOIIEro oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIpPAaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpeanojaract OBJIAACHHUEC CICAYIONINMU
KOMIIECTCHTHOCTSMHU, XaPaKTCPUIYIOIIUMHU €CTECTBCHHOHAYYHYIO I'PAMOTHOCTD:

HAay4YHO 00BACHATH SABJICHUS,
OLICHUBATH U ITIOHUMATh 0COOEHHOCTHU HAaY4YHOTO UCCJICIOBAHU;
HHTECPIPETUPOBATL JAHHBIC U UCITIOJb30BATh HAYYHBIC TOKA3aTCIILCTBA JJI MMOJIYUYCHW BBIBOIOB.

[lenu wm3yueHust (U3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepannu, peaqu3ylOIUX OCHOBHBIE 00I1e00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickonn denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:

npuoOpeTeHne HMHTEepeca M CTPEeMIICHHsS OO0yJaroumxcs K HaydYHOMY H3YUEHHUIO TMPUPOIbI,
pa3BUTHE UX WHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;



(bopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs OCHOB CTPOCHUS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dopMHpoBaHUE MPEICTABICHUM O posid (PU3MKKM A pa3BUTHs JPYrMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;

pasBUTHE NPE/ICTaBICHUN O BO3MOXKHBIX cepax Oyayiied mpopecCuOHaIbHON NesTeIbHOCTH,
CBSI3aHHOU C (PM3MKOM, MOATOTOBKA K JTaIbHEHIIIEMYy 00yUEHHIO B 9TOM HalpaBJICHUH.

JlocTikeHne STUX Leleld mporpaMMbl 1O (UM3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 00ecleunBaeTCsl pEIICHUEM CIISAYIOLINX 3a1a4:

NpuOOpeTeHNuEe 3HAHMKM O JAUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX, TEeIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETEeHUE YMEHHI OMUCHIBATH U OOBSICHATH (DU3MUECKHUE SBJICHHS C HUCIOIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOEHHE METOJIOB PEHICHHs MPOCTEUIINX PacuETHBIX 3aad C UCIOJb30BaHUEM (U3MUECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

pa3BUTHE YMEHUI HAOIIOAaTh PUPOIHBIC SBIICHUS U BHITIOIHSATH OIBITHI, Ja00paToOpHbIe pabOTHI
1 DKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS C UCIIOIB30BAHUEM U3MEPHUTEIIBHBIX TPUOOPOB;

OocBOeHHUE MPUEMOB paboThI ¢ HHPOpMaIHel PU3NIECKOro CoAepKaHUs, BKItoUask HHGOPMAIUIO
0 COBPEMCHHBIX JTOCTHKCHUSIX (DU3MKH, aHATTN3 U KPUTHYECKOE OIICHUBaHUE HH(DOpPMAIIHH;
3HaKOMCTBO €O cdepamMu TpOohecCUOHATBLHOM IEeSITeNbHOCTH, CBSA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTUKEHUAX (PU3HUECKON HAYKH.

Ha u3yuenne ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOILIEro OOpa3oBaHMS
oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 Kjacce - 102 yaca 3 yaca B HEJIEIIO).
COJAEP)KAHUE OBYUYEHUS
7 KJIACC

Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

dusznka — HayKa O IpUupoec. SIBnenust IIpUpoabI. Ddusnueckue SIBICHUI: MECXaHHUYCCKUC,
TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BeauunH. Pusznyeckue MpUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas cucTeMa €IUHHII.

Kak ¢usuka u npyrue ectecTBEHHbIE HAayKH M3y4aroT npupoay. EcTecTBeHHOHay4YHBIN
METO/ TMO3HaHMA: HaOJIIO/JeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOoTe3, OObscHEHHe HalmogaemMoro spieHus. OmnucaHue
(bu3nUeCKUX SBICHHUH C ITOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHHUYECKHUE, TETUIOBBIC, JIEKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. O®wuzuyeckue NpUOOpPHl U TMpoLEAypa MPSMBIX U3MEPEHHUH aHAJOTOBBIM U LHU(POBBIM
puoOpoOM.



Jlabopamopnwvie padbomot u onvimeol.

OnpezneneHue LEeHbI 1eJIEHUS Kalbl U3MEPUTEIBHOIO puodopa.

N3mepenne pacCcTOsTHU.

N3mepenue 00bEMa KUAKOCTH U TBEPAOIO Tea.

Onpenenenue pasMepoB MabIX TE.

W3mepenue temnepaTypsl IpU IOMOLIM JKUAKOCTHOIO TEpMOMETpa U JIaT4UMKa
TEMIIEPATYPBHL.

6. IlpoBemeHue wuccienoBaHUs IO IMPOBEPKE THUIOTE3bl: JAJIbHOCTh I0OJETA LIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
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Paznen 2. HepBOHa‘la.ﬂbHI)Ie CBE€JICHHUSA 0 CTPOCHUH BelleCTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJICKYJBI, MX pa3Mepbl. ONBITHI, OKa3bIBAIOIIHE
JIMCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBIXKCHHSI YacTHI[ C TEMIEPaTypoi.
bpoynoBckoe nBmxenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTaJKHUBaHHE.

ArperaTHble COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U TBEPIBIX
(KpucTaJuIMYecKux) Teld. B3auMocBs3b MeXxay CBOWMCTBAMM BEILECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJBL.

Hemoncmpayuu.

1. HabGmroneHne 6pOyHOBCKOTO JIBUKEHUSI.

2. Habmopenue nudpdysun.
3. HaOmonenue siBneHMid, OOBSICHAIOMUXCSA TMPHUTSHKEHHEM WIH OTTAJKUBAHHEM YaCTHUI]
BEILECTBA.

Jlabopamopuvie padomol u onvimel.

1. Omenka quaMeTpa aToMa METOJIOM PAIOB (C HCToNIb3oBaHUEM (oTorpaduii).
2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHMS.

Paszgea 3. /[BuskeHue U B3aUMOeiiCTBHE TeJl.

Mexanudeckoe ABWKeHHE. PaBHOMepHOe UM HepaBHOMEpHOe JBIKEeHHE. CKOpPOCTh.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHUH. Pacu€r myTu U BpeMeHU JABUKEHUSI.

SlBnenne wHepuuu. 3aKOH HMHEPIUU. B3aumopaeicTBHe Ten Kak NpUYWHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepuCTHKa B3auMojeucTBusa Tei. Cuna ynpyroctd W 3akoH ['yka.
M3mepeHue cuilbl ¢ TOMOLIBI0 TUHAMOMETpA. SIBIEHME TATOTEHU U cuila TskecTH. Cuna TshkecTn
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxkeHue Cuil, HalpaBJICHHBIX MO OJHOM MPSIMOIA.
PaBnogeiicTByromas cuin. Cuna tpenust. TpeHue CKolbKeHUs U TpeHue 1okosi. TpeHne B npupoe
Y TEXHHKE.



Hemoncmpayuu.

HaOnronenne MexaHM4ecKoro ABMKEHMs Tella.

N3mepenne CKOpoCTH IPSIMOJIMHEUHOTO IBUKECHHUS.
HaOnronenue siBieHUs: MHEPLIKU.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

ook whE

Jlabopamopnusie padbomot u onvimol.

1. OmpeneneHre CKOPOCTM PAaBHOMEPHOIO JBM)KEHHUS (IIapuKa B JKUJIKOCTH, MOJEIU
JIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jlajee).

2. OmnpeneneHue cpeAHEN CKOPOCTH CKOJIBKEHHMsS OpycKka WM IIapuKa 10 HAKJIOHHOM
IJIOCKOCTH.

3. OmpepneneHue MI0THOCTH TBEPJOTO Tea.

4. OnbITbl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsKeHUs (JepopMaluu) HPYKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OmnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tejla U
XapakTepa COIPHUKACAIOLINXCS IOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIEHUS U YBeIWYeHUs JaBieHus. [laBienue raza. 3aBUCMMOCTb
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBnenust TBEPALIMH TEJIaAMU, KUJIKOCTIMH U
razamu. 3akoH Ilackans. ITHeBMaTmueckne MamimHbl. 3aBUCUMOCTh JIABJICHUS MKHJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapajgokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnn u armocdepHoe AaBineHue. [IpHUMHBI CYIIECTBOBAHUS BO3AYIIHOMN
o6onouku 3emnu. Onwir Toppuyennu. M3mepenue atmocdepHOro aBlieHHs. 3aBUCUMOCTH
atMoc(epHOrOo MJaBJeHHUS OT BBICOTHI HaJa YypoBHeM Mops. [lpubopsl nns wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teno. BriTankuparoias (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBMCHMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBiaeHMs )KUIKOCTBIO U Ta30M.

Coo0maronirecs: CoCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOrPYKEHHOM YacTH Tella U IUIOTHOCTH
KUJIKOCTH.
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7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BEITECHEHHOM KUIKOCTH.
8. VYcroBwue miaBaHus Tell: MJIaBAHUE UM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnwvie pabomot u onvimeul.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyXEHHOW B KMJKOCTb
4acTH TeJa.

2. OmnpezeneHue BRITAIKUBAIOIIEH CUIIBL, IEHCTBYIOLIEH Ha TEJIO, IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHJIbI, IEMCTBYIOLIEH HA TEJIO B KHUJIKOCTH,
OT Macchl Tena.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIbI, JECHCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOTrpyXKEHHOM B JKMJKOCTh YAaCTHU Tejla U OT IJIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBaHue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKM U OIpENCIICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas padora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpumeHeHue mnpaBuiia paBHOBECHsl pbluara K Osoky. «3ojotoe mnpaBuiio» MexaHuku. KIIJ]

MPOCTBIX MCXAHU3MOB. HpOCTHe MCXAaHU3MBEI B 6BITy 1 TCXHHKC.

Mexanunyeckas sHeprus. Kunernueckasi v noteHiuan€bHas 3aeprus. [IpeBpamnienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopuwie pabomul u onvimol.

1. OmpeneneHnvie pabOThl CHUJIBI TPEHHs] TNPU PABHOMEPHOM JBI)KEHMHM Tejla IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yClI0BUI paBHOBECHS pblyara.

N3mepenue KIIJ[ HakIOHHOHN TUIOCKOCTH.

4. H3yudeHne 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUU.

w

8 KJIACC
Pa3gen 6. TensioBbIe IBJICHUA.
OCHOBHBIE MOJIOKEHHS MOJIEKYIISIPHO-KMHETUYECKON TEOPUU CTPOEHUs BellecTBa. Macca u

pa3Mepbl aTOMOB M MOJIEKYI. OIBITHL, TOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.



Mopenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucrammmueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. (CMayuMBaHWE M KalWUISIpHbIE sIBJIEHMS. TeroBoe
pacCIIMpPEHHE U CHKATHUE.

Temmneparypa. CBsA3b TeMmeparypbl CO CKOPOCTHIO TEIJIOBOTO JBHMIXKEHUS YACTHII.
Buytpennsis sneprus. CriocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIIonepeaaya v COBEpIICHUE
paboTel. Buel Temnonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3ITyUCHHE.

KonuyectBo TemnoThl. YjelbHas TEMIOEMKOCTh BeIleCTBA. TEMI000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKUX
BEIIECTB. YAenbpHas Teryora muiaBieHus. [lapooOpa3zoBanme u KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas TemioTa mnapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT
aTMoc(hepHOTro JTaBICHHMS.

BnaxHocTb BO3yXa.
SHGPFHH TOIIMBA. Y JieNbHas TEIJIOTa CropaHus.

[Tpunnuner pabotel TemoBbix apurarenedd KIIJ TemmoBoro nsurartens. TeroBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIMIEH CPEBI.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.
Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Hab6monenue muddysum.
Habmtoienue siBieHMi cMauMBaHUsI U KAMWUTSIPHBIX SIBICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHne AaBleHus ra3a Mpu U3MEHEHUH 00bhEMA U HarpEeBAaHUU M OXJIAKICHHH.
[IpaBuia uamepeHus: TemMnepaTypsbl.
Bunel reruionepenaun.
Oxnak/iIeHne Mpu COBEPIIEHNUU PabOTHI.
Harpeanue nipu coBepiiieHUN paOOThl BHEITHUMU CHIIAMHU.
. CpaBHEHHE TETNIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. Habmronenue xumnenus.
. HabGmroienne mocTostHCTBA TeMITepaTyphl MPH TJIABJICHUH.
. Mojienu TemI0BhIX JBUTATEICH.
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Jlabopamopnwvie padbomot u onvimol.

OMnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OMBITHI 110 HAOTIOACHHUIO TETJIOBOTO PACITUPEHUS Ta30B, JKUIKOCTEH M TBEP/IBIX TEI.

Omnpenenenue JaBiIeHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIABJICHHS BO3AyXa OT e€ro o0néMa u

HarpeBaHUs WM OXJIAKICHUS.

6. IlpoBepka THIIOTE3bl JIMHCHHOW 3aBUCHMOCTH JJIMHBI CTOJOMKA IKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHnne W3MEHEHMsS BHYTPEHHEH JHEPrUU Tejla B pe3yibTaTe TEIUIONepenadd u

paboThI BHEITHHUX CHIL
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8. MHccnenoBanue siBJICHUS TEIII000OMEHA IPH CMEIIUBAHUH XOJIOIHON M TOPSIYCH BOJIBI.

9. OrmpexesieHre KOIMYECTBA TEIIOTHI, OJYYEHHOTO BOJOW MPU TETNIOOOMEHE C HarpeThiM
METANTUYECKUM LWIMHIPOM.

10. OmpeneneHue yAeabHOM TEMII0EMKOCTH BEIIECTBA.

11. HMccnenoBanue mporecca ucnapeHus.

12. OnpeneneHre OTHOCUTENbHON BIaKHOCTH BO3IyXa.

13. OnpeneneHue yaeabHON TEIUIOTHI TIaBACHUS JIbJA.

Pa3zgen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpusauus Teil. J[Ba poaa aneKTpUYeCKuX 3apsa0B. B3aumonencTeue 3apsyKeHHBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsi0B U
pacCTOAHUS MEXKIY TeJIaMHu).

Onekrpuueckoe nojie. Hanpspk€HHOCTH anekTpuyeckoro nosst. [IpuHuun cynepno3unuu
ANEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIeMEHTApHBIA snekTpuueckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DONEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHHUS JJIEKTPUUYECKOTr0 ToKa. VcTouHMKH
HOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

3J'IGI(TpI/ILICCKaSI OCIIb. Cuna TOKa. QHCKTpI/I‘-IeCKOG HAaIIpsI’KCHUC. COHpOTI/IBHeHI/Ie
IMPOBOAHUKA. VY aeneHOE COITPOTUBJICHHUEC BCHICCTBA. 3akon Oma A ydaCTKa [CIH.
ITocnenoBareabHOE U napauice;IbHOC COCANHCHUC IIPOBOAHNUKOB.

PaboTa 1 MOIITHOCTB 3MEeKTpHUEcKOro Toka. 3akoH Jxoyns—JIenuna. Dnexkrpuueckue 1enu 1
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

ITocTtossHHBIE MarHuTHEL. B3amMoaeHcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJe.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JJIs )kM3HU Ha 3emuie. OnbIT DpcTena. MarHutHoe noie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOro Toka. lcnonb3oBaHue
ANEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneiter @apanes. SBneHue anekTpomarHuTHoW — uHAyKuuu. [lpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOJyYeHHs] 3IEKTPUUECKOM HHEPruu. OIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pojia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJT.
YCTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DJNIeKTpOCTaTUYECKass UHTYKIIUS.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsiI0OB.

IIpOBOIHUKY U AUDIIEKTPUKHU.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.
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10. DJIEKTPUYECKUH TOK B JKUJIKOCTH.

11. T"a30BbIl pa3psia.

12. VI3mMepeHue CHiibl TOKa aMIEPMETPOM.

13. M3MepeHnue JIeKTPUIEeCKOro HanpsHKeHUsST BOJIbTMETPOM.

14. Peocrar 1 Mara3uH CONpPOTHUBIICHUH.

15. B3auMoaeicTBHE NOCTOSHHBIX MarHUuTOB.

16. MogaenupoBaHu€ HEBO3MOKHOCTH Pa3/ICICHUS MOJIOCOB MAarHUTa.
17. MoaennupoBaHre MAarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.

18. OmnbIT DpcTena.

19. MarautHoe 1oJie TOKa. DIEKTPOMAarHurT.

20. JleficTBME MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.

21. DneKTpOABUTATEIb MOCTOSIHHOTO TOKA.

22. WccnenoBaHue sIBICHUS JIEKTPOMAarHUTHON MHAYKIUH.

23. OnbiTel Dapajnes.

24. 3aBUCUMOCTb HalpaBJICHUS] MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHMS.
25. DIEKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuvie padbomuvt u onvimol.

OnbIThI 10 HAOIIOJEHUIO SJIEKTPU3ALUU T UHAYKLIUEH U IPU COTPUKOCHOBEHUU.

HccnenoBanue J€NCTBUSA 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKU U AUDIIEKTPUKH.

COopxka u mpoBepka paboThl AMEKTPUUECKON LS MOCTOSTHHOTO TOKA.

M3MepeHue U peryJIMpoBaHHUE CUJIBI TOKA.

N3mepenne u peryampoBaHue HaPsHKCHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO 4E€PE3 PE3UCTOP, OT CONPOTUBIIECHUS

PE3UCTOpa U HANPSDKEHHS Ha PE3UCTOPE.

7. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOIO CONPOTUBIIEHUS IPOBOJHUKA
OT €Tr0 JUIMHBI, IUIOIIA/IA ITONIEPEYHOI0 CEYEHUSI U MaTepHrala.

8. IlpoBepka mpaBuiia CIOKEHUS HANPSOHKEHUM IPU MOCIEN0BATENIBHOM COEAMHEHUHN JIBYX
PE3UCTOPOB.

9. IlpoBepka nmpaBuia Jisi CUIIbI TOKA IIPY NAapAJUIEIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpexnenenue padOThI MIEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. WccrnenoBanne 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT HapsDKEHUS Ha
HEH.

13. Onpenenenue KIIJ[ HarpeBaTess.

14. MccrnenoBaHne MarHuTHOTO B3aUMOJIEUCTBUS TOCTOSSHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO IOJISl IOCTOSTHHBIX MarHUTOB MPH UX 00BbETUHEHNUH U Pa3IeIICHUH.

16. MccrnenoBanne 1eHCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHnue nelcTBUsL MAarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3yuyeHue padoThl 3JEKTPOABUTATENS.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTaHOBKH.

21. OnpITBl O MCCIENOBAHUIO SBJICHHS JIIEKTPOMAarHUTHOM WHAYKIUU: HCCIEAOBAHUE

M3MEHEHUH 3HAYEeHMsI U HAIIPaBJIEHUS MHAYKLIMOHHOIO TOKa.
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Pa3zgen 8. Mexanuueckue siBJICHHUA.



Mexannueckoe aBukeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [JBH)KCHHs. PaBHOMEpHOE mpsMOIMHENHOE nABHXKeHHE. HepaBHOMepHOe
NpsAMOJIMHETHOEe JBMKeHUEe. CpelHsis U MTHOBEHHasi CKOPOCTh Tejla IMPU HEPAaBHOMEPHOM
JIBUKCHUU.

Yckopenne. PaBHOycKOpeHHOE mpsiMosinHeliHoe aBuxkeHune. CBoOoHOE TagieHne. OnbITh
lanunes.

PaBHOMepHOE nBHXKeHUE MO OKpyXHOCTH. [lepron u uyactora oOpaieHus. JluneiHas u
yriaoBasi ckopocTu. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

IlepBoiii 3akoH HproTona. Bropoit 3akon Hetorona. Tpetuit 3akon Hetorona. [lpunimn
CYNEPIO3UINU CUJI.

Cuita ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CHJIa TPEHHUS TTOKOS,
JPYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJIeHUsl.
JBwxenue mianet Bokpyr Comnna. [lepBas kocmuueckasi ckopocTs. HeBecoMoCTh U meperpys3Kki.

PaBHOBecue MaTepuanbHOM TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec tena. M3menenne ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUsI UMITYJbCa.
PeakTuBHOE IBUKECHUE.

Mexanuueckass pabora W MOIIHOCTh. PaboTa cui TsDKECTH, ympyroctd, TpeHus. CBs3b
sHepruu u paboTel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToreHnnanbpHas sHEPrus cxartoi npyxuHel. Kunernueckas sHeprus. TeopeMa 0 KHHETUUECKON
SHEpPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

=

Habmroienne MexaHUu4ecKoro IBHKEHUS Tella OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
CpaBHEHHE MTyTEH U TPACKTOPUH IBIKEHHS OJTHOTO M TOTO YK€ TeJla OTHOCUTEIHHO Pa3HbIX
TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS MPSMOTUHEHHOTO JBMKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHMUSL.

HabGnronenue aBuKeHUs Tea Mo OKPY>KHOCTH.

HabGmronenne MexaHW4ecKuX SIBICHHUH, MPOUCXOASAIINUX B cucTeMe oTcuéra «Temexkar
pHu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHWH OTHOCUTEILHO KaOnuHeTa (PU3UKHU.

7. 3aBUCUMOCTb YCKOPEHHUs TeJla OT MAacChl Tela U JIEUCTBYIOIIEH HA HETO CHUJIBI.

8. HalOnronenue paBeHCTBA CHJI TIPU B3aUMOJCHCTBUH TE.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHHH.

10. Ilepenaya ummynabca Npu B3aUMOAECHCTBUU TEI.

11. IIpeoOpa3oBaHUs SHEPTUH MTPH B3aUMOICHCTBHHU Tell.

12. CoxpaHeHHE UMITYJIbCa MTPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHHe UMITYJIbca MPU aOCOIIOTHO YIIPYroM B3aUMOICHCTBUH.

14. HabmroieHre peakTHBHOTO JBUKCHUS.
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15. CoxpaHeHHE MEXaHUYECKON YHEPTUHU TTPH CBOOOHOM ITaJICHUH.
16. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU MPU JABM)KEHUU TeJla MO I€HCTBUEM IPYKUHBI.

Jlabopamopuwie pabomsl u onvimol.

1. KoHcTpynpoBaHHe TpaKTa I pa3roHa U JajJbHEHUIIero paBHOMEPHOTO IBUKEHHS IIApUKa
VI TEIEeKKH.

2. OmnpeneneHue CpeIHEHl CKOPOCTH CKOJBKEHHUS OpycKka WM JBWKCHHS MIapUKa IO
HAKJIOHHOMH IJIOCKOCTH.

3. OmpeneneHue YCKOpEHHsl Tela TP PABHOYCKOPEHHOM JIBUKEHWH IO HAKJIOHHOU
MJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IIYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBMXKEHUH 0e3
HAYaJIbHOU CKOPOCTH.

5. IIpoBepka rUmOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JIBHKCHHU 0€3 Ha4aJbHON CKOPOCTH

MyTHU OTHOCSTCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU

OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMaJIbHOTO JIaBIICHUSI.

Omnpenenenne KodpHUIUESHTA TPESHUSI CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenne pabOTBl CHJIBI TPEHUS TPH PABHOMEPHOM JBIJKEHHUH Tela IO

TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YOPYTOCTH TMPH TOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

11. M3y4deHue 3aK0HA COXPAHEHUS SHEPTUH.

©®~No

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOjleOaHM: MEpuoJl, 4acToTa,
aMIuTyna. Marematudeckuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUU.

38.TYX8.I-OH_II/IG KOJIeOaHHSI. BBIHY)KI[GHHLIC kosieOanus. Pe3oHanc. MexaHWuecKrue BOJIHEL.
CBo¥icTBa MEXaHUYSCKUX BOJIH. HpOI[OJ'IBHI)IC " MOINECPCUYHBIC BOJIHEI. ILJ'II/IHa BOJIHBI U CKOPOCTH
eé pacrpoCTpaHCHHUHA. MexaHn4ecKre BOJIHEI B TBépI[OM TCIC, CelCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Hab6nronenue konebanuii Te Mo 1eHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

PacnpocTpanenue npooibHbBIX U MONEPEUYHbIX BOJIH (HA MOJIETN).

HabGnronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.
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Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue 4acTOTHI M MEpUOa KOJIEOAaHU MaTeMaTUUeCKOTO MasiTHUKA.



2. OrmpezneneHue 4acTOThI U MEpHOa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH IIepHOa KOIeOaHUH MOABEIIEHHOTO K HUTH I'Py3a OT JJIMHBI

HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TEpPHOAA KOJeOAHWH NPYXKHUHHOTO MasTHUKAa OT MAacChl
rpysa.

5. IIpoBepka HE3aBHCUMOCTH IME€pHOa KOJIeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.

6. ONbITHI, JEMOHCTPHPYIOIIUE 3aBUCHMOCTD MEPHO/Ia KOJeOaHUH MPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHUs: CBOOOIHOTO MaJICHHUS.
Pa3nes 10. DiieKTpOMarHuTHoe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJH. [lIkasa 35eKTpoMarHuTHBIX BOJH. MCrionb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM

CBsI3H.

SJIGKTpOMaFHI/ITHaH IIpupoga CBETaA. CKOpOCTB cBeTa. BonHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolcCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMICTBA CBETA.

Jlabopamopnuvie padbomut u onvimol.
1. W3ydeHue CBOMCTB 2JEKTPOMArHUTHBIX BOJH C MTOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBetoBble siBICHUS.

JlyueBas Mmopnenb cBera. Mcrounuku csera. lIpsmonnHelHOe paclnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

HpCHOMHCHI/IC cBeTa. 3aKOH MMpCJIOMJICHUA CBETA. ITonHoe BHYTPCHHCC OTpPAXKCHUC CBCTA.
Hcmons30BaHue MOJTHOTO BHYTPCHHCTO OTPAXKCHHA B OIITUYCCKUX CBECTOBOIAX.

Jlunza. Xopx nyuedt B smuze. Onrtuyeckas cucreMa ¢oToanmnapara, MHKPOCKONA U
Tesneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CliokeHHe CTIEKTPaIbHbBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. IIpsamonuHelHHOE PacCIpOCTPAHCHUE CBETA.
2. OrtpaxeHue cBeTa.



[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomuenue ceera.

ONTUYECKUN CBETOBO/I.

Xon styueit B coOMparomei Junse.

XoJ1 Ty4deil B pacCerBaroOIIICH JIMH3E.

[Tomryuenue n300pakeHUl C TOMOIIBIO JTUH3.

. [Ipunnun neiictBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Mogens riasa.

11. PasnokeHue 0emoro cBeTa B CIIEKT.

12. Tlomy4eHue OEOro cBeTa MPH CI0KEHUU CBETAa PAa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTIila OTPasKEHUS] CBETOBOT'O JIyda OT YIJIa IaJICHHUS.
W3yueHne XapaKTepUCTHK U300paXKEeHUS TPEIMETa B IIOCKOM 3epKaie.

HccnenoBanre 3aBUCUMOCTH yIJIa TPEIOMIICHUS CBETOBOTO Jiyda OT yrjla MaJeHUs Ha
IPaHUIIC «BO3yX—CTCKIIO.

[TomyyeHnue n300paskeHUit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne HOKYCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3HI.

OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CHIEKTP.

OnpITEl IO BOCHPHUATHIO I[BETAa MPEIMETOB NpU HMX HAOIIOJIEHUU 4Yepe3 IIBETOBBIC
(UIBTPBIL.
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Pa3znen 12. KBanToBble siBJIeHHUS.

OmnsiThl Pesepdopaa u manerapHast Mozens atomMa. Mojens atoma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anbda, OeTa- W ramma-uziaydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyknonnass moxens atomHoro siapa. M3oronsl. PanumoaktuBHble mnpeBpaimeHus. Ilepuon
M0JIypacnaaa aTOMHBIX sIJIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO U MAaCCOBOTO YMCEN. DHEPIus CBS3U
ATOMHBIX 5[Z[€p. CB?[SI; MacCChbl U 3Hepr1/m. PeaKHI/II/I CUHTE3a U ACIICHUS smep. I/ICTOLIHI/IKI/I BHCpFI/II/I
CoumnHaiia u 3831,

H,Z[CpHaSI OHCPICTHUKA. I[CflCTBHH paaArOaKTUBHBIX I/I3J'IytleHI/II71 Ha JXUBBIC OPTraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpbl pa3aMYHbIX I'a30B.

CnekTp Bogopoaa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3HPYIOUTUX U3TyUEeHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
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Jlabopamopuvie pabomul u onvimol.



1. HaOxnroseHue CIUTONIHBIX M JMHEHYATHIX CIIEKTPOB U3TYICHUSI.

2. HccnemoBanue TPEKOB: W3MEPEHUE OJHEPTHMHM YACTHIBI MO0 TOPMO3HOMY MyTH (IO
doTorpadusim).

3. H3MmepeHue painoaKkTUBHOTO (pOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO-0000IIAIOIINI MOTYJTh TIPEHA3HAYCH JJIsI CUCTEMATH3AINMH U 0000IICHIS
NPEMETHOTO COJICPYKAHHS U OIIBITA JACATEIBHOCTH, IIPUOOPETEHHOTO MPH U3YYCHUH BCETO Kypca
bu3MKY, a TakkKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pHu3uKe Jyist
00ydJaronuxcs, BEBIOPaBIINX 3TOT YU€OHBIN MpeIMeT.

IIpy n3yd4eHnH TaHHOIO MOYJISI PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUBI JEATEIBHOCTH,
Ha OCHOBE KOTOpPBIX OO0€CleYMBaeTCsl JOCTUIKEHHE MPEJAMETHBIX U METallpeIMETHBIX
IUIAHUPYEMBIX pPEe3yJIbTaTOB OO0y4YeHHs, (OPMHUPYETCSI eCTECTBEHHOHAy4YHast TPAMOTHOCTD:
OCBOCHHME HAYYHBIX METOJ0B UCCIICIOBAHUS ABICHUN IIPUPOABI U TEXHUKH, OBJIAICHUE YMEHUAMU
OOBSICHATH (PU3MUYECKHE SBICHUS, TPUMEHSS IOTYYCHHBIC 3HAHUS, PEIIaTh 33a4H, B TOM YHCIIE
KAueCTBEHHBIC U DKCIIEPUMEHTAJILHBIE.

HpI/IHHI/IHI/IaHBHO ,HGHTCHLHOCTHLII‘/‘I XaAPaKTCPp JAaHHOI'O pa3Jciia pCaiu3dyCTCsd 3a CUéT TOro,
4qTO 06yan01uHec;1 BBIITOJIHAIOT 3alaHWsA, B KOTOPBIX UM IPCJIaractc:

Ha OCHOBE MOJYUYEHHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBSCHATH (DU3UUYECKUE SIBJICHUS
B OKPY’KAIOIIEH MPUPOJIE€ U MMOBCETHEBHOM KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCTOABI UCCIICAOBAHUSA (1)I/ISI/I‘~IGCKI/IX ﬂBHGHHﬁ, B TOM 4YHUCIIC AJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUS TCOPCTUICCKUX BBIBOAOB;

0OBACHATH HAaYYHBIC OCHOBBI HanOoJiee Ba)KHBIX I[OCTI/I)I(GHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,
HampuMmep, MPakTUICCKOro MCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIruu Ha OCHOBEC 3aKOHA
MMpeBpalICHUA U COXpPAaHCHHUS BCCX U3BCCTHBIX BUJIOB SHCPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3y4enue Gpu3nku Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa30BaHuUs HAIIPABJICHO HA JOCTUKEHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

B pesynpraTe wu3yuyeHuss ¢GU3MKHM Ha YpPOBHE OCHOBHOrO oOIIero o0pa3oBaHUsd Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

—POSIBJICHUE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOW (PU3NUECKOU
HayKU;

—IIEHHOCTHOE OTHOIIEHHE K IOCTHKEHUSM POCCUICKUX YICHBIX-(DH3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAUMMBIX U ITUYECKUX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM MTPUMECHEHUEM JIOCTHKCHHN (DU3HKY;

— 0CO3HAaHUE BaKHOCTH MOPAJIbHO-3TUYECKUX IMPUHIUIIOB B J€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIIMTAHUS:

—BOCIIPUSATHE JCTETHYECKUX KadyecTB (PU3MUECKOW HaAyKu: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

— OCO3HaHHUE IIEHHOCTH (PU3MUECKOI HAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHIA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON €S TEIIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJIYYMS:

—OCO3HaHHE IIEHHOCTU 0€3011acHOro 00pasa *HU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BaXHOCTH TIPaBHJ O€30MAaCHOTO MOBEICHUS Ha TPAHCIOPTE, Ha JIOPOTax, C AJEKTPUUECKUM U
TETJIOBBIM 000pYI0BaHUEM B JOMAIIIHUX YCIIOBUSX;

—c(opmupoBaHHOCTh HaBbIKA peICKCUH, TPU3HAHUE CBOETO TpaBa HA OIMMOKY M TaKOTO K€
1paBa y JIpyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTUBHOE y4yacTHE B PEIICHWU MPaKTUYeCKUX 3aaady (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIy, TOPoJia, Kpasi) TEXHOJIOTHYECKON M COIMAIbHON HANPaBICHHOCTH, TPEOYIOMNX B
TOM YHuCIe U GU3UUYECKUX 3HAHHI;

— MHTEpeC K MPAKTUIECKOMY W3YUSHHIO TPOdECCHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

— OpUEHTAIMs Ha TpUMEeHeHUe (PU3NUEeCKUX 3HAHUH 71 pEIIeHUs 33]1a4 B 00J1aCTH OKpYKaroIen
Cpenpl, TUIAHUPOBAHUS TOCTYIKOB W OIICHKHA WX BO3MOXKHBIX TOCIIECICTBUMA JUISI OKpYXKaroeh
Cpelibl;

— OCO3HaHUE TII00aTHHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MMyTeH NX pelIeHUS;

8) apanTanuyu K M3MEHSIIOMUMCS YCJIOBUAM COIMAIBHON U MPUPOJIHOM Cpeabl:
—TOTPEOHOCTh BO B3aMMOJICHCTBUH NP BHITIOJTHEHUH HCCIEIOBAHUN U MPOEKTOB (PH3UUecKOn
HaIlPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

— [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACSTEIbHOCTD;



—TOTPeOHOCTh B (DOPMHUPOBAHUH HOBBIX 3HAHH, B TOM YHCie (HOPMYITHPOBATH HUJICH, TOHITHSI,
TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

— 0CO3HaHHUE ACPHUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3NYCCKUX 3HAHUM;

— CTpEeMJICHHE aHAJTM3UPOBATH U BBISIBIIATH B3AUMOCBSI3U IPUPOIBI, 00IIIECTBA  SKOHOMHUKH, B TOM
YHCJIe C UCIOIb30BaHUEM (PHU3NIECKUX 3HAHUI;

— OIICHKA CBOMX JICUCTBUM C YYETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEy, BO3MOKHBIX ITO0ATBHBIX
IMOCJICICTBUI.

METANPEAMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHss TporpaMMbel O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuvaromerocss OyayT chOpMUPOBAHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE YueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIC yueOHbIE ICUCTBUSA, PETYISATUBHBIE YHUBEPCAIbHBIE YUeOHbIC ACHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Bba3oBble Jornyeckue geiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKN O0OBEKTOB (SIBJICHUH);

YCTAQHABJIMBATh CYIIECTBEHHBIH MNpPU3HAK KJIACCH(PUKAIMK, OCHOBAaHUS Ui 000OLIeHHs U
CpaBHEHMUS;

BBIABIISAITh 3aKOHOMEPHOCTM U MPOTHUBOPEUUs B paccMaTpuBaeMbIX (akTaX, HJaHHBIX U
Ha6J'IIO,ZIeHI/I$IX, OTHOCAIIIUXCS K (1)I/I3I/I‘-IGCKI/IM SIBJICHUAM

BBISBIISATh TPUYMHHO-CJIC/ICTBEHHbIE CBSI3U MPHU M3YYEHUU (PU3MUYECKUX SIBICHHH M MPOIIECCOB,
JACJIaTh BBIBOJIbI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHAYKTHBHBIX yMOSElKJ'II-O'—IGHHﬁ, BbIABHUI'ATh
TUIIOTE3bI O B3aUMOCBS35X (DU3NYECKUX BEINUMH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus ydeOHOW (u3nueckod 3aaauu  (cpaBHEHHE
HECKOJIbKMX BapHaHTOB DEIICHUs, BHIOOP Haubosee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BbIJIEJICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS .

MCII0JIb30BaTh BOMPOCHI KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT TIO3HAHMS,

IPOBOJIUTH IO CAMOCTOSITEIILHO COCTaBICHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3UUECKUI
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3NUECKOTO SBICHHUS;

OLICHMBATh HA TMPUMEHMMOCTh M JIOCTOBEPHOCTh HMH(OpMAIUIO, IOJYyYCHHYI0 B XOJIE
UCCIIEN0BAHNS WIH DKCIIEPUMEHTA;



CaMOCTOSITENIbHO (OpMYyIUpOBaTh O00OILIEHUS M BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, OTIbITA, UCCIICIOBAHNUS,

MIPOrHO3UPOBATh BOZMOKHOE JlaibHeHIIee pa3BUTHE (PU3NYECKUX TPOIIECCOB, a TAKXKE BBIABUTAThH
MPEIOJIOKECHUST 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

OPUMEHSTH Pa3InYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI NPH MOKCKE U 0TOOpe MHPOpMaLUu
WIN JTAaHHBIX C YYETOM IPeUIOKEHHON ydeOHOH (pr3ndeckoil 3a1auu;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3TUYHBIX BHIIOB U
dop™m npencTaBiIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMANbHYIO (opMy TpeAcCTaBiIeHUs HHPOpPMALUH U
WUTIOCTPUPOBATh PellaeMble 33/1a4d HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpadukon u
X KOMOWHAITHSIMH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

B Xo0Jie¢ 00CyXIeHHusi yd4eOHOro marepuaia, pe3ylbTaToB JIaopaTOpPHBIX PabOT M MPOEKTOB
3aaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelleHure 3a7auu U NoepKaHue 01aroxkenareaIbHOCTH OOIEHHS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSIMH JPYTrUX YYacTHHUKOB JIHAIIOra, OOHApYKHWBATh
pas3inure U CXOJICTBO MO3UIINN;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

MyOIMYHO TPEJCTABNIATH PE3YNbTaThl BBIMOJTHEHHOTO (PU3MYECKOrO OmbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHANBUAYAIBHON pabOTHI TP PEIICHUU
KOHKpETHOH (hH3HUYECKOM MpoOIeMbl;

MPUHUMATH I[EJIM COBMECTHOM NEeSTENIbHOCTH, OPTaHU30BBIBATh JIEUCTBUS MO €€ JOCTHUKECHHIO:
pacrpenenaTb poyii, OOCYXAaTh MPOILECCHl M pe3yiabTaThl COBMECTHOW paboOThI, 0000IIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

BBITTOJIHATH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO pe3yibTaTa 0 CBOEMY HaIlpaBJICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUS C APYTUMHU UJIEHAMH KOMAaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJaJa B OOMMI TPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranuzanus:

BBISBIIATH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TPEOYIOUIMX JAJs PpeIIeHUs
bu3nUecKux 3HAHUMH;

OPUEHTUPOBATHCSI B PA3JIMYHBIX MOAXOJAaX MPHUHATUS PELICHUH (MHAMBUAYaJIbHOE, NMPHUHATHE
pelleHus B IpyMIie, IPUHIATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENILHO COCTABIIATh AITOPUTM pELIeHUs (PU3MUECKON 3a/1auy WM IJIaHA UCCIIEIOBaHUS
C Y4€TOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBAThb
IpeiaraeMble BApMaHThl PELICHUN;



JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPeJUIaraTh IUIaH €€ N3MCHEHHUS,

OOBSACHATH MPUUYUHBI TOCTUKEHUS (HEAOCTUKEHMS) PE3YIbTATOB AESITEIbHOCTH, 1aBATh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUA (HU3NIECKOTO
UCCIICIOBAHMsI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHUBLIMXCS CHUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUAM;

CTaBUTh Cce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MPaBO HA OIIMOKY MPHU pelIeHUH (U3MYECKUX 3a/ad UM B YTBEPXKJIECHUAX Ha
Hay4yHbIEC TEMBI U TAKOE XK€ MPABO IPYrOro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHust B 7 kJiacce IpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUAIOLIUXCSl YMEHUI:

UCITOJIb30BaTh TMOHATHA: (U3NYECKUE M XUMUYECKHE SIBIICHHs, HAOJIOJEHHE, SKCIEPHUMEHT,
MOJIeNIb, TUTIOTE3a, SAWHUIIB (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOe [BI)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIIMHEHHOE), TPAeKTOpHs, paBHOJCHCTBYIOMAs CHia, JeopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

pa3nuyats siBieHus (TudPy3ns, TEMIOBOE ABIKEHUE YACTHIL BEIIECTBA, PABHOMEPHOE JABIKEHHE,
HEpaBHOMEPHOE [BM)KEHUE, WHEpLUs, B3aUMOICWCTBUE TeJ, paBHOBeCHE TBEPABIX TeJ C
3aKpETUIEHHON OCBhIO BpaIlleHUs], TIepeiava JaBJIeHUs] TBEPIBIMHU TeIIAMH, KUIKOCTSIMHA U Ta3aMH,
aTMocQepHoe J1aBJIeHUE, IJIaBaHue Te, MPEeBPALIeHU MEXaHUUECKOW SHEPTUH) TI0 OITUCAHUIO X
XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPHPYIONINX JaHHOE (PU3UYECKOE SIBICHUE,
pacrio3HaBaTh NPOSIBIEHUE U3YUYEHHBIX (DU3NYECKUX SIBICHUH B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
(du3nveckne SBICHUS B MPUPOJIE: MPUMEPHI ABIDKEHUS C PA3IMYHBIMH CKOPOCTSIMH B JKHBOW U
HEXKMBOM Tpupoze, NeicTBUE CUJIbl TPEHHs B MPUPOJE M TEXHUKE, BIHMSIHHME aTMochepHOro
JTABJICHUS Ha )KUBOM OpPTraHW3M, TUIaBaHUE PBIO, PHIYard B TeJie YeJIOBEKa, IPH 3TOM TEPEBOIUTH
NPaKTUYECKYIO 3a7auy B yUeOHYIO, BBIJICNISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX
SIBIICHHUIA,

OIKCHIBATh U3yUEHHbIE CBOWCTBA TeN U (PU3MUECKUE SBJICHUS, UCTIONB3Ys (PU3MUECKre BETMUMHbI
(Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMs, IyTh, CKOPOCTh, CPEOHSST CKOPOCTh, CHIIA
YIPYTOCTH, CHJIA TSKECTH, BEC TeNa, CUja TPEHHs, AaBlIeHue (TBEPAOTO Tema, )KUIKOCTH, ras3a),
BBITJIKMBAIOIAsl CWJIa, MeXaHudeckas padoTa, MOILIHOCTb, IUICYO CHJIbI, MOMEHT CHIIBI,
KO3 PHIIMEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KWHETUYECKast M TIOTCHIIMAIbHAs SHEPTHS ), TPU
ONKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCTIOIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U eIUHMLBI (PU3MYECKUX BEIUYMH, HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUMHAMHU, CTPOMTH Ipa(UKM U3y4EHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJINYHH;



XapaKTepu30BaTh CBOWMCTBAa Tes, (U3MUYECKUE SIBJICHHUS M IPOLIECCHl, HCIONB3YS IMpaBuiia
CJIO’KEHUS CHII (BHOJIb OJHOM IpsAMOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHUYEeCKOU
SHEPTUU, MpH O3TOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTUYECKOE BhIPAKEHUE;

OOBSICHATh (U3NYECKUE SBICHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO-CIIEICTBEHHBIE CBSI3HU,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpPOM Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
buznyecKuXx sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIC 3a7audl B 1—2 HEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBSA3BIBAIOIINE
¢busnyeckue BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATH (PU3MUYECKUE BEIMYUHBI B (DOPMYIIBI U MPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIe, HEOOXOJWMMBbIE MJii pEeUIeHHs 3a/ady, OILIEHHWBATh PEATUCTUYHOCTh TMOJy4YEeHHOU
(U3HUYECKON BEITMYUHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEUINTh HpU MOMOIIM (PU3HMUECKUX METONIOB, B
ONMCAaHUM WCCIIEIOBAaHMS BBIJICNATH TPOBEPSEMOE TMPEAINONOKEHHE (TUIOTE3Y), pa3iuyarh U
UHTEPIPETUPOBATH MMOTYYCHHBIN Pe3yNbTaT, HAXOJAUTh OIMOKU B XOJE OMbITA, /1€1aTh BBHIBOJIbI
TI0 €ro pe3yJIbTaTaM;

MPOBOAMTH OIBITHl [0 HAOMIOIEHUIO (PU3NYECKUX SIBICHUNW WU (PU3NYECKHX CBOWCTB Te:
(dopMynHpoBaTh TMpOBEpsieMbIe MPEANOIOKEHUS, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI ONbITa U (DOPMYITHPOBATH BHIBObL;

BBITIOJIHATh TPSIMBbIE HM3MEPEHHS PACCTOSIHUS, BPEMEHH, MacChl Tella, 00b&Ma, CWIBI U
TEMIIEPATYpPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U IMU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIIEJIOBAaHUE 3aBHUCHUMOCTH OJHOM (U3UYECKOH BEIMYMHBI OT JApPyrod ¢
UCTIOJIB30BAaHUEM TIPSIMBIX M3MEPEHHN (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBMKYILETOCs Tela OT
BPEMEHH [BIKEHHS Tella, CUJIbl TPEHUS CKOJBKEHHS OT Beca Teila, KauecTBa 00padOTKu
MOBEPXHOCTEH TeNl W HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIONIAJN COTPUKOCHOBEHHS TEJ, CHJIIBI
YIPYTOCTH OT YAJMHEHUS MIPYKUHBI, BRITATIKUBAIOIIEH CUITBI OT 00bEMa MOTpYyKEHHON YaCTH Tela
U OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTH OT ITUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUH TUIaBaHUS T€J, YCIOBUN paBHOBECHS phluara v 0JIOKOB), yUaCTBOBATh
B IUIAHUPOBAaHUHM YYEOHOTO HWCCIIEOBaHUS, COOMpATh YCTAHOBKY W BBITIOJNHATH H3MEPEHHS,
clenyst TPEAIOKEHHOMY IUTaHy, (HUKCHPOBATh pPE3yabTaThl TOIYYEHHOW 3aBHUCHMOCTH
(GU3HYECKUX BEIUYMH B BHJC TNPEUIOKCHHBIX TaOMUI] W TpaduKOB, JENaTh BBIBOJBI IIO
pe3ynbTaTaM HCCIeI0BaHNUS,

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEITUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOTO TeNa, CUIa TPEHUS CKOJIBKEHUS, JaBlEHHWE BO3/yXa, BBITAJIKUBAIONIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KHUIKOCTD TEJO, KOA(DOUITUESHT MOJIE3HOTO JEHCTBHUS MTPOCTHIX
MEXaHHU3MOB), CIEIys MPEATOKEHHON HHCTPYKIMH: MPHU BBIMOJTHEHUH U3MEPEHH coOMpaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE HCKOMOH BEIIMYUHBL

coOITI0/1aTh MpaBHJia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYIOBaHUEM;
YKa3bIBaTh TPHUHIUIEI JEHCTBUS TPUOOPOB M TEXHHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETD, COOOIIAIONINECS COCY/IbI, 0apOMETp, phIuar, MOABMKHBIN U HEMOJBUKHBIA OJIOK,
HAKJIOHHAS TIOCKOCTB;

XapaKTepU30BaTh TMPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
Omopod Ha WUX OnucaHuss (B TOM 4HCIe: TOJIIMIIHUKHM, YCTPOMCTBO BOAOMPOBOAA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp), HCIOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUH W HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOrO HCIOJIb30BaHUs
bu3HYECKUX 3HAHUH B MOBCEAHEBHON KU3HU /ISl 00ecTieueHus: 0€30MacHOCTH MPU OOPAIIEHUH C



npubopaMu M TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY’KaIOIICH Cpee;

OCYILLECTBIIATh OTOOP MCTOYHUKOB MH(poOpManuu B VIHTEepHETE B COOTBETCTBUHM C 3a/JaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCSA 3HAHMM U IyTEM CPaBHEHHs pPa3IMYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIUIO, KOTOpas sBIAETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh IPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHUl Hay4HO-NOMYJSIPHYIO JIUTEpaTypy
($U3MUeCKOro CcoNepKaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B APYI'YIO;

C03/1aBaTh COOCTBEHHbIE KpaTKHE NMCbMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu HU3NIECKOrO COJIEPKAHUS, B TOM YHCJIE MMYOJIUYHO JIeiaTh KPAaTKUE COOOLICHUS O
pe3yibTaTtaXx MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, NpPU 3TOM TPAMOTHO HCIOJIb30BAThH
W3yYCHHBIN MOHATUHHBIN anmapar Kypca (PU3HuKH, COMPOBOKAATH BBICTYIIJICHUE MTPE3CHTAINCH;
IPU BBIIOJHEHUH Yy4eOHBIX MPOEKTOB U MCCIIEOBAHUN pacnpeaessaTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBHMH C IIOCTAaBJICHHBIMU 3ajJadaMH, CJICAUTH 3a BBIIIOJHCHHCM IIJIaHA I[CﬁCTBHﬁ,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIAaJ B JEATENbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHUKATHBHOC B3aI/IMOI[€I\/JICTBI/Ie, YUUTBIBAsA MHCHHUEC OKPYXKAIOMIUX.

K xoHuy oOyuenus B 8 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

MCIIOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSIHUSI BEIECTBA, KpHUCTAUNIMYECKWe U amMop(HbIe Tejla, HACBHILEHHBIM U
HEHACBILUICHHBIN I1ap, BIaXXHOCTb BO3/lyXa, TEMIIEpPAaTypa, BHYTPEHHSISI JHEPruUsi, TEIIOBON
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsijl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

pa3nuuarh ABJIEHMs (TEIUIOBOE PACIIMPEHUE U CKaTHe, TeIlIonepeaayda, TeMI0BOe paBHOBECHUE,
CMauMBaHME, KANMJULIPHBIE SIBICHUSA, UCIAPEHHUE, KOHACHCALNA, IJIABJICHUE, KPUCTAIIN3ALU
(oTBepreBaHUE), KHIIEHHE, Terionepenaya (TEIUIONPOBOAHOCTb, KOHBEKIHS, H3IYYEHUE),
NIEKTpU3ALNA Tel, B3aUMOJCHCTBHE 3apsoB, IEHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MarHUTOB, JIEHCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHHUK C TOKOM,
JIEKTPOMAarHUTHas: MHAYKIMS) 10 ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOsIBIEHUE U3YUEHHBIX (PU3NUYECKUX SIBICHUN B OKPY)KAIOLIEM MUPE, B TOM UHUCIIE
¢busnueckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHE W KalWUIIpHbIE SBJICHHS B
pUpojie, KpUCTAUIBl B pupoje, nznydenne ConHIa, 3aMep3aHue BOJI0OEMOB, MOPCKUE OpH3BI,
0o0pa3oBaHUE pOChI, TYMaHa, UHEs, CHETa, AEKTPUUECKHE SABICHHs B aTMOc(depe, IeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POIb MACHUTHOTO IO JUISA
KU3HU Ha 3emiie, MOJSIPHOE CUSIHUE, TIPU ATOM IEepEeBOAMUTH MPAKTHUECKYIO 33a/auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OINMCHIBATh U3yYEHHbIE CBOMCTBA TeN U GU3NUYECKUE SIBICHUS, UCTIOIb3Ys (PU3UUECKIE BETUYNHbI
(TeMmiepatypa, BHyTPEHHSS SHEPI U, KOJINYECTBO TEIIOTHI, y/€IbHAs TEIIIOEMKOCTh BEILECTBA,
yJllebHas TeIUI0Ta IUIABJICHMS, yIeIbHas TEIUI0Ta Iapoo0pa3oBaHmsl, yA€IbHAs TEIUIOTa CTOPAHUS
TOIINBA, KO3(PUIMEHT MOJIE3HOTO AECHCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAXKHOCTD
BO3/yXa, JJIEKTPUUECKUM 3aps], CHJa TOKa, JJIEKTPUYECKOE HANpsHDKEHUE, CONPOTHUBICHHE
IPOBOJHUKA, yEIbHOE COMPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA),
OPU ONMCAHUU MPABUIBHO TPAKTOBaThb (U3UYECKUN CMBICT HCIOJIB3YEMBbIX BEJIUYMH,
0003HAUCHHSI U EIMHUIBI (PU3UYECKUX BEIWYHH, HaXOJUThb (OPMYIIbI, CBSI3bIBAIOIINE TAHHYIO



(Gu3MYecKyro BEJINYMHY C JAPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU U3YyYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIINYNH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHMS U IPOLECCHI, MCIOJb3Ysl OCHOBHBIE
MOJIOKEHUS MOJICKYIISIPHO-KHHETHYECKONW TEOPUH CTPOEHUS BEIIECTBA, MPUHIUI CYNEPIO3UIIHN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHs 3apsja, 3akoH OMa ajs yyacTKa LelnH,
3akoH Jxoyns—Jlenna, 3aK0OH COXpaHEHHUS! SHEPTUH, IPU STOM JIaBaTh CIIOBECHYIO ()OPMYITUPOBKY
3aKOHAa U 3aIIMChIBaTh €0 MaTeMaTUYECKOE BbIPa)KEHUE;

OOBSICHATH (PU3UYECKUE IMPOIECCHl M CBOICTBAa TEN, B TOM YHCIE U B KOHTEKCTE CHUTYyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh HMPUYMHHOCIEACTBEHHBIE CBS3M, CTPOMTH
oO0bsicHeHHe U3 1—2 JIOTMYECKUX LIaroB ¢ OMOpoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THBIE 3a7audl B 2—3 JEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckrue BEIMUYMHBI: HA OCHOBE aHaIW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISIBIISITh HEJOCTATOK JAHHBIX JUI pEHICHUS 3a/a4yd, BBIOMpATh 3aKOHBI M (HOPMYJIBL,
HeoOXoauMble Al €€ pellleHus, NMPOBOAUTh PAacu€Thl U CPAaBHUBATh IOJYYEHHOE 3HAUYEeHUE
(U3MIECKOil BETMUNHBI C U3BECTHBIMU JIAHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh HPHU MOMOLIM (U3NYECKUX METOIOB,
UCTIONB3Ysl OMHMCAaHUE WCCICIOBAHUSA, BBIIEIATH IMPOBEPSIEMOE TPEINOI0KEHNE, OLEHHBATDH
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHMs, A€1aTh BEIBObI;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TEI
(KanmuJUIApHbIE SIBJICHUS, 3aBHCHUMOCTh JIaBJCHUs BO3JyXa OT ero oObéma, TeMmepaTypsbl,
CKOpOCTH TIpoIlecca OCTBIBAaHMS M HArpeBaHUs NpU H3IYyYCHWH OT IIBeTa H3ITydaromei
(morsjomaoeif) NOBEepXHOCTH, CKOPOCTb HCHAPEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH MU
Iomaan €€ IMOBEPXHOCTH, DIIEKTPH3ALUS TEN W B3aMMOJACHCTBHE DJIEKTPUYECKUX 3aps/IOB,
B3aUMOJICHICTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yalM3allMsl MAarHUTHBIX IMOJIEH IMOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TIOJS HA MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUIATENs  IMOCTOSHHOTO  TOKa):  (OpPMYJIMpPOBAaThH  MpOBEpsieMble
NPEIOI0KEHHUs, COOMpATh YCTAHOBKY M3 IPEIOKEHHOTO 000py/I0BaHUS, OTIMCHIBATH X0/ OTIBITA
U GOpMYJIHPOBaTh BHIBOJIBI,

BBITTOJIHATH TPSIMBIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTEIBHOM BIIQXKHOCTH BO3/1yXa, CHJIBI TOKA,
HaNpsDKeHUsl C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATH PE3yJIbTATHl N3MEPEHUN C YUETOM 33JaHHOUN a0COIFOTHOM IMOTPEITHOCTH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOW (U3MYECKOH BEIUYMHBI OT JpPyrod ¢
UCTIOJIB30BaHUEM MIPSIMBIX H3MEPEHHH (3aBUCHMOCTH CONIPOTHBIICHHSI TPOBOTHUKA OT €r0 JIUHBI,
IUIOINAAM TONEPEYHOr0 CEYeHHUS U YAETBHOIO CONPOTUBIICHHUS BEIIECTBA MPOBOJHHUKA, CHIIBI
TOKa, WIYIIETO 4depe3 TPOBOJHHWK, OT HANpPsHKCHHWS Ha TPOBOJHHUKE, WCCIIEIOBaHHE
MI0CJIEI0BATEIBHOTO U MapaJljIebHOTO COEAMHEHUH MTPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0OBAHHE,
COOMpaTh YCTAaHOBKY W BBHIMOJHATH M3MEPEHHUS, CIEys MPEJIOKEHHOMY IUTaHy, (UKCHpPOBATh
pe3ysbTaThl IMOJIyYeHHOM 3aBUCUMOCTH B BHJE TaOiull U TpadUKOB, JeNaTh BBIBOABI IO
pe3yJbTaTaM HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEpeHHs (U3NUYECKUX BENUYHMH (yAeibHas TEMJIO0EMKOCTh BEIECTBA,
COIIPOTHBIICHUE TIPOBOJHHMKA, pab0oTa M MOIIHOCTh JJIEKTPHUECKOTO TOKA): TUIAHHPOBATH
U3MEpeHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEJIOKEHHOW MHCTPYKIUH, U
BBIYHUCIISITH 3HAUCHHE BEITHYMHBI;

coOITI0/1aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1adopaTOpPHBIM 000pYIOBaHUEM;
XapakTepu30BaTh NPUHLMIIBI JEHCTBHS HM3Y4YEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOPOii Ha MX OMMCAHUS (B TOM YHCJIe: CHCTEMa OTOIUICHHSI IOMOB, THTPOMETP, TapoBasi TypOHHa,
aMIepMeTp, BOJBTMETP, CUETUUK IIEKTPUUECKOW ISHEPIUH, JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelbHbIE  DJEKTPONpPUOOPHl  (TpUMEpHI),  DIIEKTPUYECKHE  MPEAOXPAHHUTENH,
JJIEKTPOMArHuT, S3JEKTPOJBUTATENb IIOCTOSHHOIO TOKAa), MCIIOJb3ys 3HaHUA O CBOWCTBax
¢u3nueckux sSBICHUIA U HEOOXOUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;



pacro3HaBaTh HPOCTbIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM u
CXEMaTUYHBIM PUCYHKAM (3KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATEIH
BHYTPEHHETO CropaHus, 3JIEKTPOCKOII, PEOCTaT), COCTaBJIATh CXEMbl SJIEKTPUUECKUX Lenei ¢
MOCJIEAOBATEIbHBIM M  MapaJUICIbHbIM  COCJIMHEHUEM DJJIEMEHTOB, pPAa3jiMyasl yCJIOBHbBIE
0003HaYEeHHSI SJIEMEHTOB AJIEKTPUUYECKUX LEMei;

MPUBOJUTE MPUMEPHI (HAXOAUTh MH(YOPMAIMIO O MPHUMEpax) MPAKTUISCKOTO HCTOIb30BAHUS
buznyecKkux 3HaHUH B MOBCEAHEBHOMN KHU3HU AJIsl o0ecrieueHus 6€30MacHOCTH MPU OOPAILEHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHHS 3J0POBbSI M COOIIOJCHUS HOPM
3KOJIOTUYECKOI0 ITOBEJICHUSI B OKPYKarOUIEH Cpelie;

OCYIIECTBIISITh TOWCK HH(pOpMAIUK (PU3NIECKOro cojaepkanus B VIHTepHETe, Ha OCHOBE
UMEIOLIUXCS 3HAHUHM 1 Ty TEM CpaBHEHUS JOTIOJHUTEIbHBIX HCTOYHUKOB BBIIEISATH HHGOPMAIHIO,
KOTOpasi SIBJISIETCS MPOTUBOPEUYUBOM HIIM MOKET OBITh HETOCTOBEPHOM;

UCIIONIb30BAaTh IMPH  BBIOJIHEHWU YUYEOHBIX 3aJaHUi HAYYHO-TIOMYJISAPHYIO JIUTEPATypPy
(U3UYECKOTO COJIep)KaHUs, CIPABOYHBIE MaTepualbl, pecypcbl ceTu MuTepHer, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMALUKA U3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHMsI, 0000111as HHPOPMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (DU3HUYECKOTO COJCPIKAHUS, B TOM YHCIE MYOJMYHO TPEICTABIATH
pe3ynbTaThl MPOEKTHOM WM MCCIENI0BATEIbCKONW JAESATENbHOCTH, IPU 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (U3UKH, CONPOBOXKIATH BHICTYILJICHUE
Mpe3eHTAlNEN;

MIPU BBITIOJTHEHUH YYE€OHBIX MPOEKTOB U MCCIIEOBAHUN (PU3MUECKUX IMPOILIECCOB PACTIPEILIISATh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABIECHHBIMU 33/1a4aMHU, CIIEIUTH 32 BBITOJIHEHUEM
njaHa JEWCTBUM W KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JEeATENbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3AUMOECHCTBUE, IPOSBIISISA TOTOBHOCTh
paspemniaTh KOH(JIUKTHI.

K xoHuy oOyudeHus B 9 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y 00YYAOLIUXCS YMEHHIA:

MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepHUAJIbHASI TOUKA, TPAEKTOPHS, OTHOCUTEIIBHOCTh
MEXaHHYECKOI0 JIBOKEHUS, nedopmartus (ympyras, TIJIACTUYECKas ), TpEHHE,
[EHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEPEerpy3KH, LEHTP TSKECTH, abCOIIOTHO
TBEPJIOE TEJO, MIEHTP TSHKECTH TBEPAOTO TeJa, paBHOBECHE, MEXaHUYECKNUE KOJICOAHUS U BOJHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, [IKaTa 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJM30PYKOCTh W JTaTbHO30PKOCTh, CIIEKTPHI UCITYCKAaHHS W TOTJIOMIEHU, aibda, Oera- u
raMmma-u3JIy4eHHsi, U30TOIIbI, siA€pHAst SHEPreTHKA;

paznuyaTh  sBIICHUS ~(paBHOMEpPHOE ¥  HEPAaBHOMEpPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHIE, CBOOOTHOE TTa/IEHUE Tel, PABHOMEPHOE ABMKECHUE
M0 OKPY>KHOCTH, B3aWMOJICHCTBHE Te€Jl, PEaKTHBHOE JBIDKEHHE, KojeOaTeTbHOE BIKCHUE
(3aTyxaromue 1 BHIHYXJICHHbBIE KoJeOaHus1), pe30HAHC, BOJTHOBOE JBUKECHHE, OTPAKEHUE 3BYKa,
MPSIMOJIMHEMHOE PACIIPOCTPAHEHHE, OTPAKEHUE W TPEJOMIICHHE CBETa, IMOJIHOE BHYTpPEHHEE
OTpaKCHHE CBETA, Pa3lIOKeHHE OeJoro CBETa B CIEKTP M CIOXKCHHE CICKTPAIbHBIX IIBETOB,
JUCTIEpCUsl CBETa, €CTECTBEHHAs pPaJHMOaKTHMBHOCTh, BO3HMKHOBEHHME JIMHEHYATOTO CIIEKTpa
M3JIy4EeHHs]) 110 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
JIaHHOe (U3UYECKOE SBJICHHCE,

pacro3HaBaTh MPOSBICHUE U3YICHHBIX (U3MUECKUX SBICHUI B OKPYKAIOIIEM MUPE (B TOM YHCIIe
buznueckue ABIEHUS B MIPUPO/E: IPUIUBBI U OTIUBBI, ABMKeHUE 11aHeT CONMHEYHOUM CHCTEMBI,
PEaKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH, 3€MIIETPSICEHUE,



celficMu4eckue BOJHBI, IlyHaMH, X0, I[BETA TeJl, ONITUYECKUE SIBJICHUS B IPUPOJIE, ONOIOTUYECKOE
JeiCTBUE BHUJIUMOTO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO H3IyYCHHH, €CTECTBEHHBIN
pPaMOaKTUBHBIA (POH, KOCMUYECKUE JIyUH, paJIMOAKTUBHOE U3JTydEHHE IPUPOAHBIX MHUHEPAJIOB,
JEICTBUE pAJAMOAKTUBHBIX M3JIyYEHHH HA OpraHu3M uYeloBeKa), IpPU OSTOM IE€PEBOAMTH
IPAaKTUYECKYIO 3a7auy B yUeOHYIO, BBIJICIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX
SIBIICHUI;

OIKCBIBATh U3yUYECHHbIE CBOWCTBA TN U (PU3MUECKHUE ABJICHUS, UCIIOIb3Ys (PU3MUECKIE BETUUMHbI
(cpemHsit W MrHOBEHHass CKOPOCTb Tejda IIpM HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHHUE,
nepeMelleHue, MyTh, yIJIoBas CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUe
CBOOOJTHOTO TaJeHHsI, BEC Tella, WUMIYJbC Tella, MMITYJIbC CHIIBI, MeXaHHuYeckas pabora u
MOIIHOCTb, IOTEHLIUAJIbHAS SHEPI U TeJIa, TOAHATOrO HaJl TIOBEPXHOCTBIO 3€MJIU, IOTEHIIMAIbHAs
SHEPIHsl CHKATOM MPYKUHBI, KHHETUYECKAs: YHEPIUsl, [10JIHAs MEXaHUUYECKasl SHEPTrHs, MEpUO] U
4acToTa KosjeOaH!ui, JUIMHA BOJIHBL, [POMKOCTh 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, [10Ka3aTellb
NPEJIOMIICHUS CPEJIB), TIPU OMIMCAaHUH PABUIIBHO TPAKTOBATH (PH3HUUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (DU3MYECKYI0 BENWYMHY C JPYTMMH BEIWYMHAMH, CTPOHUTH T'padUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3UUECKUE SIBJICHHUS U IIPOIECCHI, UCIIONIB3YS 3aKOH COXPaHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII  CYNEPHO3ULUU  CHJ, [PUHIMII
OTHOCUTENIbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TIPEJIOMJICHHs] CBETa, 3aKOHBl COXPAaHEHMs 3apsiIOBOIO M MAaCCOBOIO YHMCEN NpU SAACPHBIX
peakiusx, NpU OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allUCBIBATh €T0
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSACHATh (PU3NYECKUE IMPOLIECChl U CBOWCTBA TEJ, B TOM YHUCIE€ M B KOHTEKCTE CHUTYyallHil
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHO-CIEJCTBEHHBIE CBSI3U, CTPOMTH
00BsicHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7a4u (ONUparoIINecs Ha CUCTEMY U3 2—3 ypaBHEHUIT), UCIOJIb3Ysl 3aKOHBI 1
bopmynbl, cBs3bIBaOlIMEe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJauu
3aMnMCchIBaTh KPATKOE YCJIOBME, BBIABIIATH HEJOCTAIOIIME WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBl W (QOPMYJbI, HEOOXOAWMBIE MJISi peIIeHUs, IMPOBOAUTH pacué€Tbl M OIEHHUBATh
PETUCTUYHOCTD OJYYEHHOTO 3HAUEHUS! (PU3NYECKON BETUUMHBL;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh NPHU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPEAIOJIOKEHUE, OLEHUBATh
NPaBUIBHOCTh TIOPSIKA TIPOBENEHHS] HCCIEAOBaHMs, JeiaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJI0IEHNH U OIBITOB;

IPOBOJIUTH OMBITH 0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh MEepHoia
KOJIEOaHUH MPYKUHHOT'O MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMITTUTY/IBI MaJIbIX KOJIeOaHWH, PSIMOJIMHEWHOE pacipoCTpaHEHUE CBETa, PaslIoKeHHE OEJIoro
CBETa B CIEKTp, U3yUEHHE CBOMCTB M300paXEHUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOMparoliei JTuH3e, Ha0II0AeHHEe CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyJI0BaHUs, OMUCHIBATH X0
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl CpeqHee 3HAaueHue
HU3MepsieMO BeTUYUHBI ((POKYCHOE pacCTOSIHUE cOOMparomeld JIMH3bI), 00OCHOBBIBATh BBIOOD
crioco0a u3MepeHus (M3MEepUTENHLHOr0 Ipudopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAaHHEM HPSIMBIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HayaJbHON
CKOpOCTH, Neproja KojaeOaH! MaTeMaTH4ecKoro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIila
OTpaKEHHsI CBETa OT yrja MaJCHUS M yIJia NPEJOMIICHUS OT yrjia MajeHus): IJIaHUPOBATh
UCCIICIOBAaHUE, CaMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJy4YEHHON



3aBUCUMOCTH (PU3MYECKHUX BEJTMUUH B BUJIE TAOIHI U rpah)uKOB, JeNIaTh BHIBOJIBI 10 pe3yJbTaTaM
UCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs GU3NUECKUX BEIUUYMH (CPEeIHSS CKOPOCTh M YCKOPEHUE Tella
pY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAaACHHUs, >KECTKOCTh MPYKUHBI,
KO3(QULMEHT TPEHHUs CKOJIbKEHMs, MEXaHW4yecKass padoTa W MOIIHOCTb, YacTOTa M HEPUOJ
KOJICOAHU MAaTEMaTHYECKOTO U MPYKUHHOT'O MasiTHUKOB, ONTHYECKAas! CHJIa COOMPAIOIIEH JTNH3BI,
paJMOaKTUBHBIA (DOH): MIIAHUPOBATH U3MEPEHHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATH U3MEPEHUS, CIEysI IPEATIOKEHHON HHCTPYKIIUH, BBIYUCIIATh 3HAYCHUE BETMYUHBI U
aHAJIM3UPOBATh MOJyYCHHbIE PE3YJIbTATHI C YUETOM 3aJaHHOM OIPEIIHOCTH U3MEPEHUH;
coOJII0IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ J1a0opaTOpHBIM 000pYI0OBaHUEM;
pasin4yaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (U3MYECKUX MOJEeH: MarepuaibHas TO4YKa,
abCcoIIOTHO TBEPIOE TEJIO, TOUCYHBII HCTOYHHUK CBETA, JIy4, TOHKAS JIMH3A, IUTAHEeTapHask MOJETh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepU30BaTh NPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMOpoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, AATYMKH IOJOXKEHHUS, PACCTOSHUSA U
YCKOPEHHUs, paKeTa, 5XOJIOT, OYKH, IepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHUX
SIBJICHUI U HEOOXOAMMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOUCTB,
MU3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTUYECKHX MPOIECCOB MPH PEIICHUH YIeOHO-TIPAKTHYECKUX
3ajjay, ONTHYECKUE CXEMbI I MOCTPOSHUs M300pakeHUI B INIOCKOM 3epKalie U cobuparoleit
JMH3E;

IPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMALMIO O MpUMepax) MPAaKTUYECKOI'O HCIOJIb30BAaHUS
(bu3nUecKnX 3HAHWH B TIOBCETHEBHOW KHU3HHM TSI 00eCTIedeHNsT O€301IaCHOCTH MTPH 0OpaIeHHH C
npubopaMu U TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3]I0pPOBbsI U COOJIIOJIEHHS HOPM
IKOJIOTUYECKOTO TOBE/ICHHSI B OKPYXKAIOIIEH cpee;

OCYILECTBIIATh MOMCK MHPOpMaLuu (huznyeckoro conaepkanust B MHTepHETe, caMOCTOSTEIbHO
(bopMyHpys MMOMCKOBBIM 3ampoc, HAXOAWTh MYTH OIPENENIeHUs] JOCTOBEPHOCTH IOIy4EeHHON
UH(pOPMALIMU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONOJTHUTEIbHBIX UCTOUHUKOB;

UCTIOJIB30BaTh TIPU  BBINIOJHEHWH YYEOHBIX 3alaHUil  HAayYHO-TIONMYJSIPHYIO JINTEPATypy
(bu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

Co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO CoJEepKaHMs, MyOIMYHO MPEACTABIATh PE3yJbTaThl
NPOCKTHON WJIM HCCIIEOBATENBCKON JIEATENIbHOCTH, TPH 3TOM TPAaMOTHO HCIOJIb30BATh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3UKd U CONPOBOXKIATh BHICTYIUICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIuTOpUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

9 KJIACC
Ne | HammenoBanue pasgesoB u TeM | KosmyecTBo yacoB
/1 | MporpamMmabl

BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoTsbI

Pasnen 1. Mexanu4yeckue siBJeHUSA
1.1 | Mexanuueckoe aBuxeHue 1 criocoosl | 10 1

€ro OIMCaHUA
1.2 | B3aumogeiictBue Tei 20 |1 3
1.3 | 3akoHBI cOXpaHEHUs 10 3
Hroro mo pazaeny 40
Pazzen 2. Mexanndeckue KoJ1e0aHusd U BOJHEL.
2.1 | Mexannyeckue KoueOaHust 7 1 3
2.2 | MexaHW4YecKre BOJIHEI. 3BYK. 8 3
Hroro no pazneny 15

Pazgen 3. 3HeKTp0MaFHI/ITHOC 110JI€ U JIEKTPOMArHUTHBIC BOJIHBI

3.1 | DneKTpOMarHuTHOE MOJIE€ U BOJIHbI 6 2

Wroro mo pazneny 6

Paznen 4. CBeToBbI€ sIBJICHUA

4.1 | 3aKOHBI pacIpPOCTPAHEHHUS CBETA 6 2

4.2. | JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3

4.3 | Pa3noxenue OSJIOT0O CBETA B CIIEKTP 3 2
Hroro no pasneny: 15

Pazgen 5. KBanTOBBIE SIBJICHUS

5.1 | Ucnyckanue u morjomeHue cBera | 4 1

aTOMOM
5.2 | CtpoeHue aTOMHOTO sijipa 6 1
5.3 | SlmepHbIe peakun 7 1 1




Hroro no pazueny: 17

Paznen 6. IloBTopuTenbHO-0000IaAOMIUN MOTYTh

6.1 | IloBropenue " 0o0o0menue | 6
comepxkaHusi Kypca ¢uzuku 3a 7-9
KJ1accel knace «TennoBblie SABICHUSD)

Wroro mo pazneny: 9

IHOYPOYHOE IIVTAHUPOBAHHUE

9 KUIACC
Ne Ne Tema ypoka KosnuectBo yacos
n/n |yueOHoOM
HeLeH BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI
1. 1 MexaHnuecKkoe NBUKEHUE. 1
MarepuanbHas TOUYKa
2. 1 Cuctema orcueta. OTHOCHTEIIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
3. 1 PaBHOMEpHOE TIpsIMOIMHEITHOE 1
TBUKCHHE
4. 2 HepaBHoMepHOE npsMOIUHENHOE 1
nerxkeHne. CpeHssl 1 MTHOBCHHAS
CKOPOCTb
o. 2 [TpstmonuHetHOE paBHOYCKOPEHHOE 1
JBUOKEHUE. Y CKOpEHHUE
6. 2 CkopocTh MPAMOJIMHENHOTO 1
PaBHOYCKOPEHHOTO JBIKeHUs. [ paduk
CKOPOCTH
7. 3 JlaGopaTtopHast pabota "Onpeznenenne 1 1
YCKOpEHUS Tella IPU PAaBHOYCKOPEHHOM
JIBMYKEHUH 110 HAKJIOHHOM MI0CKOCTH"
8. 3 CBoboxnoe nagenue tei. OnbITh 1
lNanunes
9. 3 PaBHOMEpHOE IBUKEHUE 110 1
okpyxHocTH. [lepuoa u yactora
oOpamienus. JIuneiHas u yriaosas
CKOPOCTH
10. 4 LleHTpOCTpEMUTEIILHOE YCKOPEHUE 1




11. 4 [Tepserii 3akon HproToHa. BexkTop critbl

12. 4 Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAA cHita

13. 5 Tpertwnii 3akon HeroTona. Cymnepno3unus
cui

14, 5 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB
HeroTona

15. 5 Cwita ynpyroctu. 3akoH ['yka

16. 6 Pemenue 3amay mo teme «Cuiia
YIIPYTOCTHY

17. 6 JlaboparopHas pabota «Onpenenenue
YKECTKOCTH TIPYKUHBDY

18. 6 Cuna tpeHus

19. 7 Pemenue 3anau no teme «Cumna TpeHus»

20. 7 JlaboparopHas padota "OnpeneneHue
Kod(UIIMEeHTa TPEHUS CKOIbKEHHS"

21. 7 Pemenne 3amaa nmo teme "3aKOHEBI
Herorona. Cuia ynpyroctu. Cuna
TpeHus"

22. 8 Cuta TSKeCTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naieHust

23. 8 VYpok-koHdpepenuus "/[Bmxenue ten
BOKPYT TPaBUTAIMOHHOTO [IEHTPa
(Conmueunas cuctema). ['anaktuku"

24, 8 Pemienue 3amgau no reme "Cuina Tsxectu
Y 3aKOH BCEMUPHOIO TATOTEHUSA"

25. 9 [TepBast kocMHUYeCKasi CKOPOCTb.
HesecoMocTs 1 neperpy3ku

26. 9 PaBHOBecue MarepraibHON TOUYKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIEHHON OChIO
BpalleHus

27. 9 MowmeHT cuisl. LleHTp TsKEeCTH

28. 10 Pemenue 3amgau no reme "MomeHT

cunbl. Llentp Tsxectn"




29. 10 [ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "MexaHuuecKkoe IBUKEHUE.
B3aumopeiictBue Ten"

30. 10 KonTpoabHasi padoTa nmo teme
""MexaHH4YecKoe IBHKEHHUE.
B3aumopneiicreue Tea"

31. 11 Nmnynec Tena. mnynse cuiiel. 3aKoH
COXpaHEHHUS UMITYJIbCa. YIIPYroe u
HEYIpPYroe B3auMOJACHCTBUE

32. 11 Pemenue 3anay no teme "3akoH
COXpaHEeHUs umIyJbca"

33. 11 VYpoxk-kordepenuus "PeakTuBHOE
JIBUSKEHUE B PUPO/JIC U TEXHUKE"

34. 12 Mexanudeckas paboTa U MOIITHOCTh

35. 12 Pabota cuiibl TSDKECTH, CUITBI YIIPYTOCTH
U CHJIBI TPEHUS

36. 12 JlaboparopHas pabota «Onpenenenue
paboTHI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBYDKEHUH TeJa O TOPU30HTAIbHON
TIOBEPXHOCTHY

37. 13 CBsi3b 5HEPTHH U PaOOTHI.
[TorennuanbHas FHEPTUs

38. 13 Kunernueckas sneprus. Teopema o
KUHETHYECKOW YHEPTUU

39. 13 3aKOH COXpaHEHUsl PHEPTUU B MEXAHUKE

40. 14 JlaGopatopHas pabora «3yueHue
3aKOHA COXPAHEHUS SHEPTHI»

41. 14 KonebaTtenbHOe IBHKEHUE U €TO
XapaKTEPUCTHKU

42. 14 3aryxaromiue KoueoaHusl.
Brinyxennsie koneOanus. Pezonanc

43. 15 MaremaTuueckuii U Ipy>KUHHbBIN
MasITHUKA

44, 15 VYpok-uccnenopanue «3aBUCUMOCTb
nepuoja KojaebaHui oT xKecTKOCTH
MPYKUHBI U MacChl TPY3a»

45. 15 IIpeBpaleHue 3Hepruu npu

MeXaHNYECKUX KOJIeOaHHAX




46.

16

JIabopatopnas padora «OnpeneneHue
9acTOTHI U TIEpHOo/Ia KoeOaHui
NPYXKHHHOTO MasTHHKa»

47.

16

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHoJIa KOJIeOaHHi
I'py3a, HOABCHICHHOT'O K HUTH, OT MAaCChbI
rpy3a»

48.

16

Mexanuueckue BoIHEL. CBOMCTBA
MexaHu4yecKux BOJH. [IponoiabHbIe 1
MOTIEPEYHBIE BOJIHBI

49,

17

Ypok-koHpepenius "MexaHHYeCKue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

50.

17

3Byk. PactipocTpanenue u oTpaxenue
3ByKa

51.

17

Ypok-uccinenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52.

18

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53.

18

Ypok-kondepenius "YabTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

54,

18

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "3aKOHBI COXPaHEHHUS.
Mexannyeckue KonebaHus 1 BOJTHbBI"

55.

19

KonrtpomnsHas padorta no Teme "3aKoHbl
coxpaHeHus. MexaHnyeckue KoyeoaHus
Y BOJIHBI"

56.

19

DIJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMarHUTHBIE BOJIHBI

S57.

19

CBoiicTBa OJICKTPOMArHUTHBIX BOJIH

58.

20

Ypok-kondepentus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue 37€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

59.

20

VYpok-uccnenopanue "M3yuenue
CBOMICTB SJICKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMIIEHOTO TenedoHa"

60.

20

Pemenne 3amad Ha OIMPCACIICHUC
HaCTOTHhI U JJIMHBI 3J'I€KTpOMaFHI/ITHOI71
BOJIHBI




61.

21

DJIEKTpOMAarHUTHAs PUPOJIA CBETA.
CxopocTts cBeTa. BonHoBsie cBoOicTBa
cBeTa

62.

21

Hcrounvku ceera. [IpsamonuneitHoe
pacrpocTpaHeHHe CBeTa. 3aTMEHHUs
Connua u Jlynst

63.

21

3aKOH OTpa)KeHUs CBeTa. 3epKaia.
Pemenne 3a1a4 Ha npUMEHEHHE 3aKOHA
OTpa)XCHUs CBETA

64.

22

[Ipenomnenue cera. 3aKoH
NPEJIOMJICHUS CBETa

65.

22

[TostHOE BHYTpEHHEE OTPaKCHUE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO
OTPAXXCHUSA B OIITUYCCKUX CBETOBOJAAX

66.

22

JlabopaTtopHast pabora "HccnenoBanue
3aBHCUMOCTH YTJIa MPEIOMIICHUS
CBETOBOTO Jy4ya OT YIJIa MMaJIeHUus Ha
rpanuiie "Bo3ayx-crexkiao""

67.

23

Ypoxk-koHpepenuus "Hcnonp3oBanue
MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"

68.

23

JIma3el. OnTHYeCKast CHIIA JIMH3EI

69.

23

[TocTpoenue n3o0pakeHni B JIMH3AX

70.

24

JlaGopaTtopHast pabota "Onpezaenenue
(OKYCHOTO pacCTOSIHHSI U ONTHYECKOI
CHJIBI COOMpArOIIeH JTUH3BI"

71.

24

Ypok-koHdpeperuus "OnTuueckue
JMH30BBIE TPUOOPHI"

72.

24

['ma3 kak ontuyeckas cucreMa. 3peHue

73.

25

Ypok-koHpepenus "JlepexTrl 3peHusl.
Kak coxpanuts 3peHue”

74.

25

Paznoxenune 6eoro cBeTa B CIEKT).
OmnbiTel HetoToHa. CnoskeHune
CIIEKTPpaJbHBIX 1BETOB. [{ucnepcus
cBeTa

75.

25

JlaGopatopHas padota "OnbITH IO
Pa3JIoKEHUIO OEI0Tro CBEeTa B CIIEKTP U
BOCTIPHSTHIO [[BETA MIPEIMETOB MPU HX
HaOJIOJICHUH Yepe3 MBETOBbIC (PHIIBTPHI"




76. 26 VYpoxk-nnpaktukym "BoJiHOBBIE CBOMCTBA
CBeTa: AHcIepcus, HHTepPepeHIns U
nudpakmus"

77. 26 OmnbiThl Pesepdopaa u muianerapHas
MoJieJIb aToMa

78. 26 [Toctynatel bopa. Monens aroma bopa

79. 27 Hcnyckanue U MorJIoieHUe CBeTa
aromoM. KBaHTbI. JInHEHYaThIE CIIEKTPBI

80. 27 Ypoxk-npaktukym "HaGmronenue
CIIEKTPOB UCITyCKaHUA"

81. 27 PagnoaxTuBHOCTE U €€ BUIEI

82. 28 Ctpoenue aToMHOr0 siipa. Hykinonnas
MoOJIeTTh

83. 28 PannoakTuBHBIC IPEBpAIICHHUS.
N3oTomnsl

84. 28 Pemenue 3anad no reme:
"PanuoakTuBHBIC MTpeBpanieHus"

85. 29 [Tepuon momypacmana

86. 29 Ypoxk-kordepennus "PagroakTHBHBIE
U3ITy4eHUs B PUPOJIE, METUIIHE,
TexHuKe"

87. 29 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS
3apsI0BOTO U MacCOBOTO YHCEI

88. 30 DHeprus CBSI3M aTOMHBIX siziep. CBs3b
MacChl U DHEPTUH

89. 30 Pemenue 3agau no reme "SAnepHeie
peakuun"

90. 30 Peakuuu cunTesa u neneHus saep.
Ncrounnkn sHeprun CosHIA U 3BE3]T

91. 31 Ypoxk-koudepennus "SAnepras
sHepreTka. J[eicTBUS paguoaKTHBHBIX
W3JIy4CHUI Ha )KUBBIE OPTaHU3MBI"

92. 31 [ToaroToBka K KOHTPOJIBHOM paboTe MO

TeMe "DIEeKTPOMArHUTHOE TOJIE.
DneKTpoMarHuTHeie BoJHbI. KBaHTOBBIE
sBJjeHus"




93.

31 KoHTponbHas pabota 1o teme 1 1
"DeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
SABJICHUS"

94.

32 [ToBTOpEHME, 000OIICHHE. 1 1
JlaboparopHble pabOTHI 11O KypCy
"Bzaumonencrtue tea"

95.

32 IToBTOpeuue, 0600meHNEe. Penienue 1
b

pacUeTHBIX M KAYeCTBEHHBIX 33124 I10

teme "TemnoBsie nporecch”

96.

32 IToBTOpenue, 0600IIeHNE. Pemenue 1 1
pacYeTHBIX U Ka4eCTBCHHBIX 3a/1a4 110
teme "KIIJ] TemioBeIX aBurareici'”

97.

33 [ToBTOpenue, o6o0mmenue. Pemenne 1
pacYeTHHIX ¥ KAYECTBCHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTtaHOBOK"

98.

33 [ToBTOpeHme, 06001IEHNE. 1
JlabopatopHblie pabOTHI 110 KypCy
"CBeToBBbIC sIBJICHUS"

99.

33 [ToBTOpenue, 0606meHue. Padora ¢ 1
TEeKCTaMU 10 TeMe "3aKOHbI COXPAHEHUs
B MeXaHuKe"

100.

34 [ToBTOpenue, 0606meHue. Padora ¢ 1
Texctamu 110 Teme "Konebanus u
BOJIHBI"

101.

34 [ToBTOpenue, o0ob6menue. Padora ¢ 1
TekcTaMu 110 TeMe "CBeToBEIE ABICHAA"

102.

34 [ToBTOpenue, o6o0mmenue. Padora ¢ 1
TeKcTamu 1o TeMme "KBaHTOBas u
sanepHas Gpusuka'

OBILIEE KOJIMYECTBO YACOB 110 102 3 27
ITPOI'PAMME

YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYHEHUKA
Jis yyammxces:
1. Tlepwimkun A.B. ®usuka. 7 knace.-M.: Dk3amen, 2022

2. llepeimkun A.B. ®usuka. 8 knacc.-M.: Dx3ameHn, 2022
3. ®wusuka. 9 knacc. Yuebnuk (aBropsl A. B. [lepsimkun, E. M. I'ytauk). -M.: [Ipoda, 2019




METOANYECKHUE MATEPUAJIBI J1JI51 YUUTEJISA

st yumrens:
@OIT 000
[Teperikua A.B. ®usuka. 7 kinacc.-M.: Dk3amen, 2022
[Tepeimkun A.B. @usnka. 8 knacc.-M.: Dk3amen, 2022.
[Teperikun A.B. ®usuka. 9 kinacc.-M.: Jlpoda, 2018
Jlykamuk B. U. «Coopuuk 3ama4 o pusuke 7-9».-M.: IIpocsemenne, 2011.
Tectel o ¢pusuke. 7 knacc k yueoOnuky Ilepeimkuna A.B. "®dusuka. 7 xi1." - HeboTapesa
A.B -M.: Ok3amen, 2010
7. Tectsl o pusuke. 8 knacc k yueoOHuky Ilepoimkuna A.B. "®usuka. 8 ki1." - Yeborapesa
A.B -M.: Dk3amen, 2010.

SoukrwnE

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HNuTepakTuBHOE yueOHOE TOcoOue «Harasanas (lm3mca» g 7-11 kmaccoB Ha QUCKaX

MopTan AncTaHUMOHHOro obyyeHns obyyatowmxca obpasoBaTe/ibHbIX opraHmn3aumnit CaHkT-lMetepbypra

(rcokoit.ru)

Poccuiickas asniekTpoHHas wkona (resh.edu.ru)

MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

I1K, [TPOEKTOP

YYEBHOE OBOPY/JIOBAHHUE

KOMIUJIEKTBI OBOPYJOBAHUA JUIA [NPOBEJIEHMA JEMOHTPALIMOHHOI'O
OKCIIEPUMEHA U1 JIABOPATOPHBIX PABOT

OBOPYJOBAHHUE VIS IPOBEAEHUA TABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIMA

Bce o6opynoBanue corimacHO HEOOXOAMMOMY MEPEYHIO JJIsl TPOBEACHUS 1a00paTOPHBIX padoT .
naboparopust L-micro, KoMImIeKTsl 000pyI0BaHuUs I TIOATOTOBKH 1 poBeaenust OI'D mo dusnke
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