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.

a e

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. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPH PABHOMEPHOM JBM)KEHHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBH paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MITOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUs MEXaHUUYECKOM dHEPIUu.

w

8 KIIACC

Pa3zgea 6. TensioBble siBJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU CTPOEHUS BellecTBa. Macca u
pa3MEpbl aTOMOB W MOJICKYII. OHBITBI, MOATBCPIKAAOIIUEC OCHOBHBIC MMTOJIOXKCHUS MOJICKYJIAPHO-

KMHETUYECKON TEOPHH.

Mopenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN



MOJIEKYJISIpHO-KMHETHYecKoil Teopuu. CMaunBaHMe U KalWUIApHbIE siBieHHs. TeroBoe
pacUIMpEeHHe U CXKaTHe.

Temneparypa. CBsA3b TeMmepaTrypbl CO CKOPOCTHIO TEIJIOBOTO JBHMXKEHUS YACTHII.
Buytpennsis sueprus. CriocoObl ”3MEHEHUS BHYTPEHHEH SHEPTHH: TeIIoNepeaada v COBEpIICHUE
paboThl. Buel Temnonepenayun: TEIONPOBOAHOCTh, KOHBEKIUS, U3ITyUCHHE.

KonuyectBo TemnoThl. YjelbHas TEMIOEMKOCTh BelleCTBA. TEMIO00MEH U TEIUIOBOE
paBHOBecHue. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKHUX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas temioTa mnapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHMS.

BnaxnHocTtb BO3yXa.
SHGPFHH TOILIMBA. Y JieNbHas TEIJIOTa CropaHus.

[Tpunnuner pabotel TemoBbix apurarened KIIJ TemmoBoro nsuratens. TeroBble
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U PEBpaIEHUs] SHEPTUM B TEIJIOBBIX ITpolieccax.
Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSL.
Hab6monenue muddysum.
Habmtoienue siBieHMi cMauMBaHUsI U KAMWJUTSIPHBIX SBICHUH.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHne AaBlieHus ra3a Npu N3MEHEHUN 00bhEMA U HAarpPEBAHUU W OXJIAKICHHH.
IIpaBuia uamepeHus: TeMnepaTypsbl.
Buns! Teruionepenaun.
OxnakJIeHre Mpu COBEPIIEHNUN PabOTHI.
HarpeBanue npu coBepiiieHH# paboThl BHEITHUMH CHUJIaMH.
. CpaBHEHUE TEIIIOEMKOCTEN PA3IMYHBIX BEIIECTB.
. HabOnmronenue xumnenus.
. HabGmroienne mocTostHCTBA TeMITepaTyphl MPH TJIABJICHUH.
. Mojienu TemI0BhIX JBUTATEICH.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITHI 10 OOHAPYKEHUIO ACHUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

OnBbITHI 110 BBIPALIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

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

Omnpenenenue JaBiIeHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT ero oObéma H

HarpeBaHUs WM OXJIAKICHUS.

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

7. HaOmroneHne W3MEHEHHsS BHYTPEHHEH JHEPrUU Tejla B pe3yibTaTe TEIUIONepenadd u
paboThI BHEITHHUX CHIL

8. MHccnenoBanue siBJICHUS TEII000OMEHA TIPH CMEIIUBAHUY XOJIOTHON M TOPSIYCH BOJIBI.

arwne



9. Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOH MPH TEINIOOOMEHE C HAarpeThiM
METATNINYECKUM [IUJIUHIPOM.

10. OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. HMccnenoBanue nmpouecca uCnapeHus.

12. OnpeneneHue OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yeabHON TeIUIOTHI MIaBJICHUS JIbJIA.

Pa3nen 7. DaekTpudeckue 1 MArHUTHBIE SIBJICHHS.

Onexrpuzanus Tei. [[Ba poaa anekTpuyeckux 3apsaoB. BzaumoaeicTBue 3apsyKeHHBIX TeEll.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJEHCTBHSI 3apsDKEHHBIX TEJI OT BEJIMUYMHBI 3apsI0B U
paccTOsTHUS MEX]y TEIaMH).

Onexkrpuueckoe nosie. Hanpspk€HHOCTh anekTpuyeckoro nosts. IIpuHunun cynepnosunuu
AIIEKTPUYECKUX IT0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iiekTpuueckuil 3apsa. CrpoeHue
aTtoMa. [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTrO 3aps/a.

DJIEKTPUYECKUIT TOK. YCJIOBHUS CYILIECTBOBAHUS DSJIEKTPUUECKOro TOKa. McTOYHUKH
MOCTOSTHHOTO TOKa. JIeHWCTBHSI 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax.

Onektpuueckas wnenb. Cuiia Toka. OnekTpuuyeckoe HampsbkeHue. ConpoTuBieHUE
IPOBOJHHUKA. Y/IeIbHOE CONPOTUBJIECHHE BemlecTBa. 3akoH Oma Uil ydyacTka LemH.
ITocnenoBarenbHOE M MApaIEIbHOE COSTUHEHUE TPOBOIHNUKOB.

Pabota u MomHOCTb AneKTpruyeckoro Toka. 3akoH Jxoymns—JIenna. DnexTpuueckue 1enu u
HOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctossHHbIE MarHuThl. B3auMonelCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE ToJIe.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’KU3HU Ha 3emute. OnbIT DpcTeaa. MarHutHoe mosie
AIIEKTpUYEecKoro Toka. [I[puMeHeHne HNeKTPOMarHuToB B TeXHHUKE. [leficTBre MarHUTHOTO MO
HAa TPOBOJHUK C TOKOM. OJIEKTPOJBHTIaTeib TOCTOSHHOTO TOKa. lcmosib30BaHMe
AIIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCTIOPTE.

Onbertel - @apanes.  SIBneHume  yeKTpoMarHuTHOM  uHAyKnuM. [IpaBwio  JleHna.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3JNEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa posa aJEeKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

DIEKTPOCTaTUYECKAsT HHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JleicTBHS 2IEKTPUUECKOT0 TOKaA.

10 DJIEKTPUUYECKUHN TOK B )KUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIit pazps.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HalpsKEHUsT BOJIbTMETPOM.

Peocrar u mara3uH cOnpoTHUBIICHUM.

B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB.

MoennpoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TIOJIFOCOB MArHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW TOCTOSTHHBIX MarHUTOB.
OmneiT DpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AJIEKTPOMATHUTHON UHAYKITUH.

OmnbiTl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimel.

ook whE

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 1O HAOTIOEHUIO SNIEKTPU3ALUHU TNl MHAYKIUEH U PU CONPUKOCHOBEHHUU.
HccenenoBanue 1elCTBUSA IEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.

COopka u mpoBepKka padOoThI NEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

M3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HapsHKCHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO 4Ye€pe3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMTPOTUBIIECHUS IPOBOIHUKA
OT €r0 JJIMHBI, IUIOIIAIX [TONIEPEUYHOI0 CEYCHU U MaTepHraa.

IIpoBepka npaBuiia CIOKEHUS HANPSHKEHWM IIPU MTOCJIEN0BATEIEHOM COCIMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia sl CUJIbI TOKA MTPH MapaJUIEIbBHOM COEMHEHUHN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOpP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPe3 JIAMIIOUYKY, OT HaIPSHKEHUs Ha
HEH.

Onpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJEHCTBHUS IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOTO I0JIE OCTOSTHHBIX MarHUTOB IIPU UX 00BEAMHEHUH U pa3AelIeHUH.
HccenenoBanue 1eUCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aHUMOJECHCTBHS KaTyIIKH ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HaIlIpaBJICHUs TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl 3JIEKTPOABUTaTEIsl.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OneITBl MO HCCIEJOBAaHUIO SBJICHHUS 3JEKTPOMAarHUTHOM MHAYKLHUU: HCCIEJOBaHHE
VM3MEHEHUH 3HAYEHUs U HAIIPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexanuueckue siBJIeHHUSA.

Mexanunueckoe nBrkenue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JABWKEHHS. PaBHOMepHOe mnpsmosMHEHHOe [BWxkeHue. HepaBHOMepHOE



npsiMoiiMHeiHoe aBkeHue. CpenHssi U MTHOBEHHAs CKOPOCTh Tejla IMPH HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenne. PaBHOycKOpeHHOE npsiMosinHeliHoe aBuxkeHune. CBoOoHOE TajieHne. OnbIThI
lanunes.

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

ITepBoiii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpertuit 3akon Herorona. [lpunimn
CYIIEPIO3ULIUU CUJL.

Cwuta ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CHJIa TPEHHUS TTOKOS,
JPyTUe BUJIbI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO MaJIeHUsl.
JBwxenue mianet Bokpyr Comuna. [lepBas kocmudeckasi ckopocTs. HeBecoMoCTh U meperpys3Kku.

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

Umnynec tena. M3menenne ummynbea. MMmynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJbCa.
PeakTuBHOE BUKEHUE.

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

Hemoncmpayuu.

=

Habmonenne MexaHMYeCcKOro ABM)KEHHS TeJla OTHOCUTENILHO PAa3HbBIX TeNl OTCUETA.
CpaBHeHHE ITyTEN U TPAEKTOPUI IBUKEHHSI OJTHOTO M TOTO K€ TeJIa OTHOCUTEIBHO PA3HBIX
TEJI OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHHUs MPSMOIMHENHOTO JBUKEHUS.

HccenenoBanue Npu3HaKOB PpaBHOYCKOPEHHOTO IBUKECHUSL.

Habmroienue 1BHKeHUs Tella 0 OKPYKHOCTH.

Habmionenne MexaHW4YecKHX SBJICHHM, MPOUCXOASIIINX B cucteMe orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENIbHO KaOuHeTa (PU3NKHU.

7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U AEMCTBYIOLIEH HA HETO CUJIBI.

8. HaOmtonenue paBeHCTBa CUJI IIPU B3aUMOJECHCTBUM TE.

9. M3meHeHue Beca Tenna IpU YCKOPEHHOM JIBUKCHUH.

10. Ilepenaya ummynbca Npu B3aUMOAECHCTBUU TEI.

11. IIpeoOpa3oBaHUs SHEPTUH ITPH B3aUMOICHCTBHHU Tell.

12. CoxpaHeHHE UMITYJIbCa MTPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHHe UMITYJIbCa IPU aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHre peakTHBHOTO JBUKCHUS.

15. CoxpaHeHHE MEXaHUYECKON HEPTUH ITPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHEeHHE MEXaHUYECKON YHEPTUHU MPU ABUIKEHUH TeJIa MO ICUCTBUEM IPYKUHBI.
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Jlabopamopnuvie padbomot u onvimeol.

1. KoHncTpyupoBanue TpakTa AJis pa3roHa v JajJbHEHIIero paBHOMEPHOTO ABM)KEHHUS IIapHKa
niIn TCIICKKU.

2. OmpeneneHue cpeaHell CKOPOCTH CKOJNBXKEHUS Opycka WM JBHKEHHS IIapUKa I10
HAKJIOHHOM IJIOCKOCTH.

3. Ompenenenue yCcKOpeHHUs Tejda NpPU PAaBHOYCKOPEHHOM JIBMJKEHHUH [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHUMOCTH IMYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumoTessl: €Ciau MpU PAaBHOYCKOPEHHOM JIBMKEHHH 0€3 HadallbHOM CKOpPOCTU

IMIYTU OTHOCATCA KaK psAa HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKHU BPECMCHU

OJINHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CUJIbI TPCHUS CKOJIBXKCHUA OT CUJIbI HOPMAJIbHOI'O JaBJICHUS.

Omnpenenenne kKodhhueHTa TPEHUS CKOIBKCHHSL.

Omnpenenenue KECTKOCTU NPYKUHBI.

Onpenenenne pabOThl CHJIBI TPEHUS [P PABHOMEPHOM JIBIDKEHUH Tella IO

I“OpI/I?;OHTaJIBHOI\/JI IMOBCPXHOCTH.

10. Ompenenenre pabOTHl CUJIBI YOPYTOCTH TMpH MOABEME Tpy3a C HCIOIH30BAHUEM
HCIIOABUKHOT'O U ITOABUXHOT'O 0JIOKOB.

11. V3y4yeHue 3aKOHA COXPAHEHUSI SHEPTUU.

© 0N

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe aBmkeHrne. OCHOBHBIC XapaKTEPUCTHKH KOJIEOAHWH: TMEPHO, 4YacToTa,
amMIuMTya. MaTtemaTuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaieHue dSHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxaromue Kojebanus. BeiHykneHHbie koneOanus. Pesonanc. MexaHn4decKkue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpomonbpHbie U nonepeyHble BOIHBI. [[IMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. MIHppa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Te moJ1 AeUCTBUEM CHIIBI TSKECTH M CUIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmioeHne BeIHYKACHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenne npoAoabHBIX U TOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habmronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe3oHaHC.

o UM wnNE

Jlabopamopnwvie padbomot u onvimel.

1. OmpeneneHue YaCTOTHI U IEpUOAA KOJIEOaHUN MATEMATHUECKOTO MAsITHHUKA.

Omnpenenenne 4acToThl U Mepruoia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TIEpHOa KOIeOaHUH MOABEIIEHHOTO K HUTHU IPy3a OT JJTUHBI
HUTHU.
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4. WccrnenoBaHue 3aBUCUMOCTU IEpHOJA KOJeOaHUN MPYKUHHOTO MAasTHUKAa OT MAacChl

rpysa.
5. IIpoBepka HE3aBHCHMOCTH IE€pHO/Ia KOJIeOaHHid rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IepHoja KoueOaHuil MpyKUHHOTO MasiTHUKA

OT MacChl Ipy3a U KECTKOCTU NPYKUHBL.
7. H3mepeHue yCKOpeHUs: CBOOOIHOTO A ICHUS.
Paszgea 10. DieKTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE II0JI€. DJEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJH. [IIkasa 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBA3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBo#cTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoaHoBBIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomul u onvimot.
1. H3ydeHwe CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IMTOMOIILI0 MOOMITBFHOTO TenedoHa.
Pa3nen 11. CBeroBble siBJIEHUS.

JlyueBas Mmonenb cBeta. Mcrounuku cBera. IlpsimonuHeiiHoe pacnpocTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.

[penomienue cBeta. 3aKOH MpeoMIICHUs cBeTa. [1oJIHOe BHYTPEHHEE OTPaKCHUE CBETA.
Vcronp30BaHue MOJHOTO BHYTPEHHETO OTPAXKCHHS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nmyueit B nmH3e. Onruueckas cucrema (QoToanmapaTa, MHUKPOCKONA W
Teneckorna. [J1a3 kak onrudeckas cucreMa. bin3opykocTs U JaTbHO30PKOCTb.

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

Hemoncmpayuu.

[IpamonuHetHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

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

ONTUYECKUN CBETOBOJI.
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Xon tydeit B coOuparomiei JTnH3e.

Xop JIydeil B paccenBarolle JIMH3E.

[Toryuenue n300pakeHU C MOMOILBIO JIUH3.

. IIpunnun neiictus ¢oroamnmnapara, MUKPOCKOTA U TEIECKOIIA.
10. Mogens riasa.

11. PaznoxeHne OEIoro CBETa B CIIEKTP.

12. [lonyueHue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.

© oo N

Jlabopamopnwvie pabomot u onvimeol.

1. HccnemoBaHue 3aBUCUMOCTH yTIila OTPAKEHUSI CBETOBOT'O JIyda OT YIJIa IaJICHHUS.
N3yueHne xapakTepuCTHK U300paXkeHUs IPeIMETa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH yIJIa TPEJIOMIJICHUSI CBETOBOTO Jiyda OT yrjla MaJIeHUs Ha
TPaHULIE «BO3TYX—CTCKIIO».

[Tony4yeHue n300paKeHU C MOMOIIBIO COOUPAOIICH JTHH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.

OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnBITEl TI0O BOCHPHUATHIO I[BETAa MPEIMETOB NPHU WX HAOIIOJICHUU 4Yepe3 IIBETOBBIC
(UIBTPHL.
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Pa3zgen 12. KBaHnToBbIE ABJICHUS.

OmnbiTel Pesepdopaa u muranerapuast mozens atomMa. Monens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Aunbda, Oeta- u ramma-uznyueHus. CTpoeHHe aTOMHOTO sjpa.
Hyknonnass momens aromHoro siapa. M3oromsl. PannoaktuBHble mpeBpamenus. Ilepuon
rojypacrajaa aTOMHBIX SIAED.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MAaCCOBOTO YHCE. DHEPIHs CBSI3U
aToMHBIX sifep. CBsi3b Macchl U HHepruu. Peakinu cunTe3a u aenenus saep. ICTOuHuKY SHepruu
CoJHIa ¥ 3BE31.

Snepnas sHepreTuka. JIeHCTBUSA paJguOaKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3J1y4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnexTp BogOpoO/Ia.

Habmroienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

Perucrpanus usny4eHus NpUPOAHBIX MUHEPAJIOB U IIPOAYKTOB.

© UM wnNE

Jlabopamopnwvie padbomot u onvimeol.

1. HaOnroseHue CIUTONIHBIX M JMHEHYATHIX CIIEKTPOB U3TYICHUSI.
2. HccnenoBaHue TPEKOB: W3MEPEHHE HHEPIMM YACTHIBI 110 TOPMO3HOMY NyTH (IO
dboTorpadusim).



3. H3mepeHue paanoakTUBHOTO (oOHa.
IHoBTOPUTEIBbHO-00001IAIOIUI MOTYJIb.

[ToBTOpHTENEHO-0000IIAIOIINI MOTY b TPEAHA3HAUCH U1l CUCTEMATU3aIK 1 0000IeHUS
IPEIMETHOTO COJICPYKAHUS U OIBITA AEATEIbHOCTH, MPHOOPETEHHOTO NP U3YYEHUH BCETO Kypca
¢u3mKH, a TakkKe IS MOATOTOBKM K OCHOBHOMY I'OCYAAapCTBEHHOMY 3K3aMEHY HO (HU3UKE JUIs
00yJaromuxcsi, BRBIOPAaBIINX 3TOT YU4EOHBIH MpeaMeT.

[Tpu n3ydyeHun JaHHOTO MOJYJISl PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI 1€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TPEAMETHBIX M  METalpeIMETHBIX
IUIAHUPYEMBIX Pe3yJlbTaToOB 00ydeHus, (HOpMHUPYETCs eCTEeCTBEHHOHAY4YHasi IPaMOTHOCTE:
OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBAHUS SIBIICHUN IPUPOBI M TEXHUKU, OBJIAJICHUE YMEHHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOJYYCHHbIC 3HAHUS, pelIaTh 3ajaui, B TOM YHUCIIEe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIEC.

[IpyHIMIINAIBHO NEATEIbHOCTHBIM XapaKTep JaHHOTO pasziella peam3yeTcs 3a CU€T TOoro,
4TO 00y4arolLrecs BhITOJIHAOT 331aHNUs, B KOTOPBIX UM IpeAIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAaHUN PACO3HABATh U HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS
B OKPY’KaroUIEH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUSA (1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, B TOM 4HUCJIC AJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB;

O0BSACHATH HAayY4YHBIC OCHOBBI HanOoyee BaKHBIX HOCTI/DKCHI/IfI COBPCMCHHBIX TCXHOJ’IOFHfI,
HAIpuMmep, MpakTUYCCKOro UCIoJIb30BaHUA PA3JIMIHBIX UCTOYHUKOB SHCPIUM Ha OCHOBC 3dKOHA
MMpEeBpaAlICHUA U COXpPaHCHHS BCEX U3BCCTHBIX BUJI0OB SOHCPTHUHU.



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) aganTanumu K M3MEHSIIOMUMCS YCJIOBUAM COIMAIBHON U MPUPOIHOM 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 (DOPMHUPOBAHUK HOBBIX 3HAHHI, B TOM YHCie GOPMYITHPOBATH HJICH, 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 i SKOHOMUKH, B TOM
YHCJIe C UCIOIb30BaHUEM (PHU3NIECKUX 3HAHUI;

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

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBOeHMs MporpamMmbl MO (HU3UKE Ha YPOBHE OCHOBHOIO OOLIEro
oOpazoBanus y oOyd4aromerocsi OyayT cGhOpMHUpPOBAHBI MeTAaNpeMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIe JEHCTBHUS, KOMMYHUKATHUBHbBIE
YHUBEpCAJIbHBIE YUeOHBIE ICHCTBHS, PETYIATHBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBHSL.

ITo3HaBaTeabHbIE YHUBEPCAJTBbHBIC yqeﬁnme JelcTBUA
ba3oBble Jjornveckue aelicTBUs:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHIA);

yYCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUICHHS W
CPaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTM M IPOTUBOPEYUS B paccMaTpuBaeMblX (akTax, HJaHHBIX U
HaOJIOICHUAX, OTHOCSAILIMXCS K (PU3HUECKUM SIBICHUSIM;

BBISIBJISITH TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU M3YyYEHUH (PU3MUECKUX SBIECHUN U MPOILIECCOB,
JIEJIaTh BBIBOJIBI C UCIIOJB30BAHNEM JENYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIOUEHHH, BBIBUTATh
TUIIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIUUNH;

CaMOCTOSITENIbHO BBIOMpATh Crocod penieHus y4yeOHOW (¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPEILIEHUS, BHIOOp HanOosiee MOIXOJSIIET0 ¢ yYETOM CaMOCTOSITENILHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBarenLCKHe 1eliCTBUSA.

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT TTO3HAHNS,

MPOBOANWTH IO CAaMOCTOATEIHHO COCTABIEHHOMY TUIaHY ONBIT, HECIOXHBIA (U3NUECKUI
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UUECKOTO SBJICHHUS;

OIICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpPMAIHIO, TOIYYCHHYIO B XOJe
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (QOpMyIUpOBaTh O000OIIEHUS W BBIBOABI IO pe3ydbTaTaM IPOBEAEHHOTO
HAOJFOZICHUS, OTIBITA, UCCIICIOBAHNS,

MIPOTHO3MPOBATH BOZMOKHOE JTaTbHEHIIee pa3BUTHE PUINIECKUX TIPOIIECCOB, a TAKIKE BBIABUTATH
MIPEAMOIOKEHHS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

NPUMEHATH Pa3IMYHBIC METO/bI, HHCTPYMEHTHI U 3aIpOCHl TP MTOUCKE U 0TOOpe MH(pOpPMAaINH
WIN JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATH MH(POPMAIMIO PA3IMYHBIX BHJIOB H
dbopM TpeCTaBICHNUS;



CaMOCTOSITEIbHO ~ BBIOMpaTh ONTHMaIbHYIHO GOpMy TIpeACTaBiIeHUS HWHpopManuu U
WUTIOCTPUPOBATH pellacMble 3a7aui HECIIOKHBIMU CXEMaMH, JTharpaMMaMi, WHOU Tpadukoi u
UX KOMOWHAIHSIMH.

KomMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

B XoJle¢ 00CyXIeHUsi ydeOHOro marepuaia, pe3ylbTaToB JIaOpaTOpPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA
pelleHure 3a71a4u U NoepKanue 01aroxenareIbHOCTH OOLICHHS;

COTOCTABJISITH CBOM CYXJICHHUS C CYXJACHHUSIMH JIPYIMX YYaCTHHKOB JHANOra, OOHapyXUBaTh
pas3ianyre U CXOJICTBO MO3UIIUN;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTABIATh PE3YNbTaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHANBUAYAILHON PabOTHI IPU PEILICHUU
KOHKPETHOU (PU3HUYECKOM MPOOIEMBI;

MPUHUMATD IEJIM COBMECTHOM IEesATENIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS MO €€ JOCTUKCHHIO:
pacupeneNaTh poju, OOCYKIaTh TMPOIECCHl M PE3yJabTaThl COBMECTHOH paboThi, 0000maTh
MHEHUS HECKOJIbKHX JIIOJICH;

BBITIOJTHATH CBOKO YacTh PabOTHI, JOCTUTAsI KAYECTBEHHOTO Pe3ybTaTa 0 CBOEMY HAINPABJICHHUIO
U KOOPAMHUPYS CBOU JCUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4eCTBO CBOErO BKJIaJa B OOMIMI MPOAYKT MO KPHUTEPUSM, CAMOCTOSTEIHHO
c(hOpMYyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOLUX s pEelIeHUs
(bu3nUecKrux 3HaHUMH;

OPUEHTUPOBATHCS B PA3NMYHBIX IMOAXO0JaX MPHUHATHS pelleHud (MHAMBHIyaJbHOE, TPUHATHE
pellIeHus B IpyMIle, IPUHIATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTABIISATh aJITOPUTM pelIeHUs PU3NYECKON 3aauu WM TUIaHa UCCIIEIOBaHUS
C Y4€TOM HMEIOUIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeJIaracMble BapUAaHThI PEIICHMI;

JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANIbHbIA HHTEJLJIEKT:

JaBaTh a/ICKBATHYIO OLCHKY CUTyalluu U NIpCJIiarath IjiaH eé U3MCHCHHA,

OOBSACHATH MPUYUHBI TOCTHKEHUS (HEAOCTUKEHHS) Pe3yIbTaTOB EATEIHLHOCTH, 1aBaTh OIEHKY
MpUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPCKTUBLI B ACATCIBHOCTb (B TOM 4YHCJIIE B XOJ BbIITOJHCHUA (1)I/I3I/I‘-ICCKOI‘O
UCCIIC/IOBAHHS WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIHMXCS CHTYAIlHH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTaTa IEJIU U YCIOBHSIM;

CTaBUTh Cce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM TUCKYCCHU Ha HAYYHYIO TEMY,
MIOHUMaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYToro;



IpHU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU perieHnH (HU3MUECKUX 3a/1a4 UM B YTBEPKICHHUIX Ha
Hay4HbIE TEMBI U TaKOE K€ MPaBo JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHus B 7 kJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIb30BaTh TMOHATHA: (U3NYECKUE M XMMUYECKHUE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MoOJieJlb, TUIIOTE3a, CAUHUIBI (PU3UUECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXAaHMYECKOE JBI)XKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHEWHOE), TPaeKTOpUs, paBHOJACHCTBYIOMIAs Ccuia, aegopmaius
(ympyrasi, iacTU4eckas), HeB€COMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuyath sBineHus (AudQy3usi, TeII0BOe IBUKEHIE YaCTHUI] BEIIIECTBA, PABHOMEPHOE JIBHKEHUE,
HEpPaBHOMEPHOE JBI)KEHHE, HWHEpLHMs, B3aUMOJEHCTBHE Te€J, paBHOBECHE TBEPABIX TEN C
3aKpeIIEHHON OChIO BpallleHHs, Mepeiadya JaBleHusl TBEPABIMU TEIAMHU, KUIKOCTSIMH U Ta3aMH,
aTMocgepHoe JIaBJIeHHE, IIJIaBaHNE TE, MPEBPALICHUS MEXaHHUECKOW YHEPTUH ) TIO OMTUCAHUIO X
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh IPOSIBIIEHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUM B OKPYKaIOILlEM MUPE, B TOM UUCIIE
dbuznyeckue SBICHUS B MPHUPOJIE: MPUMEPHI IBHKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B KUBOH U
HEXMBOW NpUpOJIE, NEHCTBUE CUIIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIUSHUE aTMOCPEPHOTO
JABJICHUS HA )KMUBOW OpPraHU3M, MJIaBaHUE PHIO, pbIUark B TeJe YeOBEeKa, MPH ITOM MEPEeBOAUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYI0, BBIJIEIATH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKN) (PU3HUECKUX
SIBIICHUI;

OINMCHIBATh U3yYEHHbIE CBOMCTBA TN U (U3NUYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKIE BETUUNHbI
(Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEeMs, IyTh, CKOPOCTb, CPEIHSSI CKOpPOCTh, CHJIA
YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUJla TPEHUs, JaBieHue (TBEPAOro Tela, JKUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHWuYeckas padoTa, MOIIHOCTb, IUIEYO CHUIII, MOMEHT CHIIBI,
KOA((UILIMEHT NOJIE3HOT0 JEHCTBHS MEXaHU3MOB, KWHETHYECKAasl U OTEHLMaIbHAas JHEPrus), Ipu
OTHMCAHUU MPABUIHLHO TPAKTOBATH (PU3NYECKUI CMBICIT HCTIOIB3YEMbIX BEJTMYNH, X 0003HAUCHUS
U eIUHHIBI (PU3WYECKUX BEIMYMH, HaXOAUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (U3NIECKYIO
BEJIMYMHY C JPYTUMHU BEIMYHUHAMHU, CTPOUTH TpaUKH M3yYEHHBIX 3aBHCUMOCTEH (DU3MYECKHUX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBAa Tes, (U3MUYECKUE SBJICHHUS M IPOLECCHl, HCIONB3YS IpaBuUiia
CIIOKeHHsI CHIT (BJIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBHIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ NMPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHU4YEeCKOU
SHEpPIrUu, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKUE SBIEHUS, NMPOLIECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTYyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIBIATh MPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMyeckMxX IMIaroB ¢ OMOpod Ha 1—2 M3y4YEeHHBIX CBOICTBa
bu3HYeCcKuX SBICHUH, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacuéTHble 3amaud B 1—2 JEWCTBUSA, UCMONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢dusnyeckne BENTUYMHBI: Ha OCHOBE aHajlHM3a YCJIOBUS 33Jayd 3alHChbIBaTh KPAaTKOE YCIIOBHE,
MOJICTABIATH (PU3MUYECKUE BEIMYUHBI B (DOPMYIBI U POBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHble, HEOOXOJWMMBbIE Ui pEeUIeHHs 3a/ay, OLIEHHWBATh PEATUCTUYHOCTh TMOJyYEeHHOU
(bU3UYECKON BETUYMHBL;

pacro3HaBaTh MpPOOJEMbl, KOTOPbIE MOKHO DPELIUTh NPHU MOMOIIM (PU3MYECKHX METO/IOB, B
ONKCAaHUM HCCIENIOBaHMS BBIICNATH IPOBEPSEMOE IMPEAINONoKEHHE (TUIOTE3y), pa3iuyarbh U



UHTEPIPETUPOBATH MOJTYYEHHBIH PE3yJIbTaT, HAXOAUTh OIIMOKU B XOJIE€ OIbITA, AEIaTh BbIBOAI
II0 €ro pe3yJbTaTaMm;

IPOBOJIUTH OIBITHl 10 HAOMIOACHUIO (DU3MUECKUX SABICHUA MM (U3UYECKUX CBOWCTB Tell:
(dopMynHMpoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOUPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBIIIOJHATh TPSMbIE M3MEPEHUs pAacCTOSHUS, BPEMEHH, Macchl Teja, 00bEMa, CHUJIBl U
TEMIIepaTypbl ¢ UCIOJIIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
prOOPOB ¢ YIETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPCHHI;

IPOBOJIUTh HCCIIEOBAHUE 3aBHUCUMOCTH OJHOM (U3MYECKOH BEIUYMHBI OT JpYyrol ¢
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBMIKYILErOCs Teia OT
BPEMEHHU [IBUKCHUS Teja, CHJIbl TPEHHUS CKOJBbXKEHUs OT Beca Teja, KadecTBa 00paboTKu
MIOBEPXHOCTEN TE€JI M HE3aBHUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN COINPUKOCHOBEHHUS TEJl, CHUIIbI
YIPYrOCTH OT YUTMHEHUS IPY>KUHBI, BBITAIKUBAIOIIEH CHIIbI OT 00BbEMa MOrpyKEHHOM YyacTu Tena
U OT IUIOTHOCTH HJKOCTH, €€ HE3aBUCHMOCTH OT IIJIOTHOCTH T€Jla, OT IIYOMHBI, HA KOTOPYIO
HOTPY’KEHO TeJIO, YCIIOBUI M1aBaHUs Tell, YCIOBUN paBHOBECHs pblyara M 0J0KOB), y4aCTBOBATh
B IUIAHUPOBAaHUHM YYEOHOTO HCCIICAOBAHMS, COOMPATh YCTAHOBKY W BBINIOJHATH HM3MEPECHHS,
cilefys TpeAJoXKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yiabTaTbl IOJYYEHHOH 3aBHCHMOCTH
(¢u3NYeCKUX BEIUYMH B BHJE NPEUIOKEHHBIX TaOMuL U TpauKoB, [e1aTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BaHNS;

IPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3NUYECKUX BEIUYHMH (IUIOTHOCTH BEUIECTBA KHUJIKOCTH U
TBEPAOrO Teja, CWIa TPEHUS CKOJIBKEHUS, JaBICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA((OUIIUESHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIleaysl NMPeI0KEHHOM WMHCTPYKLMHU: IPU BBINOJHEHUHM H3MEpPEHUH codupartb
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOM BEJINYUHBL;

co0uTr01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpPHBIM 000pyI0BaHUEM;
yKa3bIBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECBI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIIMECS COCY Ibl, OapOMETp, pblyar, MOJABMKHBIA U HETOABMKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapakTepu30BaTh NPUHIMIIEI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
Omopo Ha HUX oOnucaHuss (B TOM 4HCIe: TMOJIIMIIHUKH, YCTPOWCTBO BOJONPOBO/IA,
TUIPABIMYECKUNA IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETp), MCIOJb3Ys
3HaHMUS O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
(u3nUecKrx 3HAHUH B MOBCEIHEBHON XKHU3HH [yl o0ecrieyeHHns 6e30MacHOCTH NP 0OpaleH!H ¢
npubopaMy M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsI 3J0POBbsi U COOIIOJEHUS HOPM
HKOJIOTMUECKOTO TMIOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B HTepHETe B COOTBETCTBUU C 3a/JaHHBIM
MIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M INYTEM CpPaBHEHUS PA3IUYHBIX
MCTOYHUKOB BBIJENATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh IPH  BBIIIOJIHEHWU Y4YEOHBIX 3aJaHMM HAyYHO-TIOMYJSPHYIO JINTEPATypy
(bu3nUecKoro cojiepXKaHus, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

C03/1aBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE 2—3 HCTOYHUKOB
uHpopManru GU3NIECKOro COJIEPKaHU, B TOM YHCJe MYOJIUYHO JIeiaTh KPaTKUE COOOLICHUS O
pe3yibTaTaXx MPOEKTOB MM Y4YEOHBIX HCCIIEIOBAaHUM, NPU 3TOM TPAMOTHO HCIOJIb30BAThH
U3yYEHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COPOBOXKIATh BBICTYINICHHE MTPE3CHTAIIMEH;
IIPY BBIIOJHEHUH Y4EOHBIX NMPOEKTOB U UCCIEIOBAaHUN pacnpeAcisaTh 00A3aHHOCTU B IpyIIe B
COOTBETCTBUHM C IIOCTABICHHBIMU 3aJauyaMH, CJIEAUTH 3a BBINOJIHEHHWEM IUIaHA JEHCTBUH,



aICKBAaTHO OILICHHUBATH COOCTBEHHBIN BKJIaa B ACATCIIBHOCTH TI'PYIIIbl, BbICTPAHMBAaTh
KOMMYHUKATHUBHOC BBaHMOﬂeﬁCTBHe, YUUTBIBAsI MHCHHUEC OKPYKAIOMIUX.

K xonmy oOyuenus B 8 kiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKME M aMOp(HbIC Teja, HACHILEHHBIH U
HEHACBILIEHHBIN I1ap, BIAKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrusi, TEIIOBOMN
JBUTATElIb, DJEMECHTAPHBIM JJIEKTPUYECKUM 3apsifi, DJIEKTPUYECKOE I10JIe, INPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JI€;

pas3nyath sBJICHUA (TEIJIOBOE pacIIMpEHUE U CxKaTue, TeIvlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, WCIApEHUE, KOHACHCALMA, IJIaBJI€HNUE, KPUCTAILIN3ALUL
(oTBepAeBaHuE), KHUIIEHUE, Terjonepesaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
AJIEKTpU3aLldsg Tel, B3aUMOJEHCTBHE 3apsoB, JEHCTBUS 3JIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBUE MarHUTOB, EHCTBUE MAarHUTHOIO IIOJISI HA IIPOBOJAHMK C TOKOM,
AIIEKTPOMArHWTHAs: WHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrno3HaBaTh [IPOSIBIIEHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUN B OKPY’KAIOILIEM MHUPE, B TOM YHCIIE
¢du3nyeckue sBIEHUS B HPUPOJE: MOBEPXHOCTHOE HATSXKEHHE M KalWUIAPHbIE SBJICHUSA B
IpUpoJie, KPUCTAIUIBI B IIpUpoae, uznydenue CoJHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpU3BI,
o0pa3oBaHUe pOChl, TyMaHa, UHEsl, CHeTa, AJIEKTpUUYECKHe ABIEHHs B aTMoc(depe, 2IeKTPHUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Aped( MOI0COB, POJiIb MAarHUTHOIO TOJS JJIs
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE, IPU 3TOM IEePEeBOJUTH MPAKTUYECKYIO 33aJauy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUI;

OIKCBIBATh U3yYEHHbIE CBOWCTBA TN U (PU3MUECKHUE SBJICHUS, UCTIONB3Ys (pU3NUecKre BETUUMHbI
(TeMmieparypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIJIOTHI, yelbHAs TEIUIOEMKOCTh BEIIECTBA,
yJleNbHas TeII0Ta IUIaBJIeHUS, yIeIbHas TEeIUI0Ta Iapoo0pa3oBaHmsl, yieIbHas TEIUIOTa CTOPaHUs
TOIUIMBA, KOO(PPUIIMEHT MOJIE3HOTO JAEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3/JyXa, JJIEKTPUYECKUI 3apsj, CHJIAa TOKa, JJIEKTPUUECKOE HANpsSKEHUE, CONPOTHUBIICHUE
IIPOBOJIHMKA, Y/I€IbHOE CONMPOTUBIIEHUE BELIECTBA, PA00OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA),
OpY ONMCAHUU MPABUIBHO TPAKTOBaThb (U3UUYECKUN CMBICT HCHOJIb3YEMBIX BEJIWYMH,
0003Ha4YeHHs] U eIUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLIUE JAHHYIO
(Gu3nUecKyro BEJIMYMHY C JAPYTMMHU BEIHMUYMHAMM, CTPOUTH IpauKy M3yUYEHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BEITHYNH,

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SBICHHUS W TPOLECCHI, MCIIOJIB3Ysl OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOESHUS BEUIECTBA, IPUHIIUII CYNEPIIO3ULIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHs 3apsja, 3akoH Oma i ydyacTKa LelH,
3akoH J[xoyns—JIeHia, 3aKkoH COXpaHEHUsl SHEPTUH, TPU 3TOM J]aBaTh CIIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKUE IPOILIECCHl M CBOWCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE CUTyaluil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
0o0bsicHeHHe U3 1—2 JOrMYecKuX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmath pacu€THbIE 3a7aud B 2—3 NEHCTBHSI, UCHOJb3yd 3aKOHbI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3aIKCHIBATh KPAaTKOE YCIOBUE,
BBISBIIATD HEJOCTATOK J@HHBIX Ul PpELIeHUs 3aJadyd, BBIOMpaTb 3aKOHBI M (HOpMyIIbl,
HEoOXoauMBbIe Uil €€ pelleHus, NMPOBOAUTh PACUYEThl M CPABHMBATH MOJYYEHHOE 3HAYCHUE
(U3n4ecKOil BETMUNHBI C U3BECTHBIMU J1aHHBIMU;



pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXHO pPEIIUTb HPHU MOMOLIM (U3NYECKUX METOOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
IIPABWJIBHOCTB ITOPSIIKA IPOBEIEHUS UCCIICOBAHMNS, JIEJIaTh BBIBOJBL;

IPOBOJUTH OMBITH MO HAOIIOACHUIO (PU3MYECKUX SBICHUN WM (U3NYECKUX CBOMCTB TeEl
(KanuJuIApHbIE SBJICHUSA, 3aBHCHMOCTb JIaBJIEHUs BO3JyXa OT ero o0ObEMa, TeMmIepaTypsl,
CKOPOCTH IIpolLiecca OCTBIBaHUSI M HarpeBaHUsl IPU HU3JIyYEHUU OT IBETa M3JIydarolen
(morsjomaroei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs] BOJbl OT TEMIIEPATyphbl KHUJIKOCTH M
wioniaan €€ IMOBEPXHOCTH, 3JIEKTPU3aLMs Tl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YaJIM3allds] MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O IIOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOWMCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOINO  TOKa):  (OpPMYIMpPOBATH  IPOBEpsiEMbIe
NPEIOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIOKEHHOT0 000py/I0BaHMUs, OTIUCHIBATH X0/ OTBITA
U GOpMYJIMPOBaTh BBIBOJIBI,

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIOJIb30BAHWEM AaHAJIOrOBBIX MPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIUYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON a0COIIOTHON MOTPELIHOCTH;

IPOBOJIUTh HCCIIEOBAHUE 3aBUCHUMOCTU OJHOM (U3UYECKOM BEIMYMHBI OT JApPYyrod c
MCII0JIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTD CONIPOTUBIIEHUS IPOBOIHUKA OT €T0 JIUTHHBI,
IUIOLIAIA TIONEPEYHOr0 CEUEHUS U YACIBHOTO CONPOTHBIICHUS BEILECTBA IPOBOJHHUKA, CHUIIbI
TOKa, UAYIIEr0 uepe3 MPOBOAHMK, OT HANpPsOKEHUsS Ha [POBOJHHUKE, MCCIEA0BAaHUE
[0CJIEI0BATEIBHOTO U MapaJljIeIbHOIO COEAMHEHUH ITPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0BAHHE,
cOOMpaTh YCTAaHOBKY W BBINOJHATH MU3MEPEHHUS, CIEAYs MPEIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl IOJyYEHHOM 3aBUCUMOCTH B BHJAE TalOiull U IpadHUKOB, JAeiaTh BBIBOJBI 110
pe3ysbTaTtaM UCClIeJOBaHMS;

IPOBOJUTH KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeNUYHMH (yAeiabHas TEMJI0EMKOCTh BEILECTBA,
CONPOTUBIIEHUE MPOBOJHUKA, padoTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MepeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIENysl MPeJUI0KEHHON MHCTPYKLINH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,

co0uTr0/1aTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpPHBIM 000pyI0BaHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OIIOPOii Ha MX OMMCaHUs (B TOM YHCIIE: CHCTeMa OTOIIEHHs JOMOB, TUTPOMETP, TapoBasi TypOUHa,
aMIEepMETp, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPIUH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTelbHbIE  DJEKTPONpPUOOpHl  (IpUMEpHl),  DIEKTPUYECKHE  MPEAOXPaHMUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa), MCIOJb3ys 3HAaHUS O CBOMCTBax
du3nueckux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIE MPUOOPHI MO CXeMaM Hu
CXEMAaTUYHBIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIIb
BHYTPEHHET0 CropaHHsi, AJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUUECKUX Ieneil ¢
NOCJIEA0BATENbHBIM M NApPAJUIEIBHBIM COCIMHEHHEM JJIEMEHTOB, pas3juyas YCJIOBHBIE
0003Ha4YeHUsI 3JIEMEHTOB AJIEKTPUUYECKUX LEMel;

NPUBOANUTH MPUMEpPHI (HAXOIUTh MH(OPMAIUIO O MpUMepax) MPaKTHUYECKOTO MCIOIb30BaHUS
¢buznyecKux 3HaHUH B MOBCEAHEBHOMN KHU3HU /JIs1 o0ecrieueHns: 6€30MacHOCTH MPU 0OpalleHUH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbSI U COOJIIOJICHHS HOPM
HKOJIOTMUYECKOTO MOBE/IEHUS B OKpY:KaloIlleH cpefie;

OCYIIECTBIIAATh TMOUCK HMH(pOpManuu (Qusnyeckoro cojepxkanuss B VIHTepHeTe, Ha OCHOBE
UMEOIIUXCS 3HAHUHM U TyTEM CpaBHEHUSI JOTIOJIHUTENIBHBIX HCTOYHUKOB BBIIENATh HH(OPMALIHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOI MM MOXKET OBITh HEIOCTOBEPHON;

UCMOJb30BaTh TPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUl Hay4yHO-NOMYJSIPHYIO JIUTEpaTypy
(Gu3MUecKoro CcoJepXKaHHs, CIPABOYHBIE MaTepHalibl, pecypchl ceTH VHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;



C0371aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKHE YCTHBIE COOOIIEeHNs, 0000111ast HHGOPMAITHIO U3
HECKOJIbKUX HCTOYHUKOB (DM3MUECKOTO COJEp)KAHUS, B TOM YHCIE MYOJMYHO MPEICTABIATH
pe3ynbTaThl MPOEKTHOM WM UCCIIEJOBATEIbCKON JEATENBHOCTH, TPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBINA ammapar Kypca (U3HUKH, COMPOBOXKIATh BBICTYILICHUE
MpEe3EHTALNECH;

IPH BBIMOJTHEHUN YYEOHBIX MPOCKTOB M WCCIICIOBAHHMNA (U3NUYECKUX TPOIECCOB PACIPEICISTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C IIOCTABICHHBIMHU 33/1a4aMH, CIICIUTh 32 BBITOJIHEHUEM
IJTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIQJ B
JEeSTEIbHOCTD FPYIIIbI, BBICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, IPOSIBIISISI TOTOBHOCTH
pa3pemiath KOHQIHUKTHIL.

K konmy oOyueHust B 9 kJiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

HCITOJIB30BAaTh TMOHATHS: CUCTEMa OTCUETa, MaTepHalIbHAsl TOYKA, TPACKTOPHS, OTHOCHTEIBHOCTh
MEXaHHYECKOI0 JIBIOKCHUS, nedopMarus (ynpyras, TUTACTUYECKas ), TpEeHHE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KHu, LIEHTP TAKECTH, abCOIIOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHHMUSCKUE KOJICOAHUS M BOJIHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOIIH,
CBET, OJIM30PYKOCTh U NAITBHO30PKOCTh, CIIEKTPHI UCITYCKAHHUS M TOTJIONICHHS, alb(da, Oera- u
ramMma-u3J1y4eHus, U30TOIbI, epHas YHEPTeTHKA;

paznuyarh  sBICHUS (PAaBHOMEPHOE W  HEPAaBHOMEPHOE TPSIMOJMHEWHOE  JIBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ma/IeHUE Tel, PABHOMEPHOE ABIKECHUE
M0 OKPYKHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JBIKCHHE, KOJICOATeThHOE JIBIKECHUE
(3aTyxaromue ¥ BHIHYXJICHHBIE KOJIeOaHus), pe30HAHC, BOJTHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa,
MPSIMOJIMHEHHOE PACIPOCTPAHCHHE, OTPaXKEHUE W TPEJIOMIICHUE CBETa, IMOJHOE BHYTpPEHHEE
OTpakKeHHE CBETa, pa3lioKeHHe OeJoro CBeTa B CIEKTP M CIOXKEHHE CIEKTPaIbHBIX IBETOB,
JUCTICPCUST CBETA, C€CTECTBEHHAS pPATUOAKTHBHOCTh, BO3HHKHOBCHHE JIMHEWYATOTO CIIEKTpa
U3ITy4eHUs) 110 OMUCAHHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIINX
JIaHHOe (U3HYECKOE SIBJICHHE;

pacro3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3MUECKUX SIBICHUHN B OKPYKAIOIIEM MHUpE (B TOM YHCIe
(dusnyecKue SBIICHUS B MPUPOJIC: IPHIUBLI U OTIIUBEI, ABMKCHHE TUIaHeT COTHEUYHOW CUCTEMBI,
PEaKTUBHOE JIBIKEHUE JKMBBIX OPTaHU3MOB, BOCHPUSTHE 3BYKOB JKHBOTHBIMHU, 3eMIIETPSACEHUE,
CeliCMUYeCKHe BOJIHBI, I[yHAMH, 3XO0, I[BETA TEJI, ONITHYECKUE SIBJICHUS B TIPUPO/IE, OMOJIOTUIECKOE
NEHCTBUE BUAMMOTO, YIbTPa(UOIETOBOTO ¥ PEHTTCHOBCKOTO W3IY4YEHHH, €CTECTBEHHBIN
paJIMOaKTUBHBIN (POH, KOCMHYECKUE JIYIH, PATHOAKTUBHOE M3ITydEeHUE MPUPOTHBIX MHHEPAIIOB,
JEHCTBUE pAJMOAKTHBHBIX M3JIYICHUH HA OPraHW3M 4YeJIOBeKa), TPH OSTOM IEPEBOJUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PH3UUIECKIX
SIBIICHHUIA,

OTIHCHIBATh U3yUEHHBIC CBOMCTBA TeN U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (PHU3UIECKIE BETUIMHBI
(cpemHsII W MTrHOBEHHas CKOPOCTh Teja TP HEPAaBHOMEPHOM JIBIDKEHUH, YCKOpPEHHE,
nepeMenieHue, myTh, yrIoBas CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHIIA TSYKECTH, YCKOPEHUE
CBOOOJHOTO TAJICHUS, BEC Teja, WMITYJIbC Tella, MUMIYJIbC CHJIBI, MEXaHWYecKas pabora |
MOIIIHOCTb, IOTEHIANIbHASI SHEPTUS Tella, MOIHATOTO HaJl TOBEPXHOCTHIO 3€MIIH, TOTEHITNATbHAS
SHEPTHUs CHKATOUW MPYKUHBI, KHHETUYECKAsT YHEPTHS, IMOJTHAS MEXaHUJeCKast SHEePTus, IEPUoaI 1
4acToTa KoeOaHu, AJIMHA BOJTHBI, TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTEIh
MIPEJIOMIICHUS CPE/IbI ), TIPU OTIMCAHUH MTPABUIILHO TPAKTOBATH (PU3MUECKUI CMBICI UCITOJIh3YEMbIX
BEJIMYMH, 0003HAYCHUS U CAWHUIIBI (PU3NYECKUX BEIIMYUH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMH, CTPOUTH TpaduKyd W3YYECHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U TIPOIIECCHI, UCTIOJIb3YsI 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMHPHOTO TSATOTEHUS, NPHUHIUI  CYNEPIO3ULUU  CUJI, TPUHIUII



oTHocuTenbHOCTH ["anuies, 3akoHbl Hb0TOHA, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOHBI OTPa)KEHUS
U IPEJOMJICHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsI0BOIO M MAacCOBOTO YUCEN IMPU SAECPHBIX
peakuusx, IMpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBhIBaTh €ro
MaTeMaTHYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOICTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalUi
NPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIIBIATH HMPUYMHHO-CIICJCTBEHHBIC CBS3U, CTPOHTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpod Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewarh pacy€THbIE 3aa4u (ONUPAIOIMECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCIIOJIb3Ys 3aKOHBI U
dopmynbl, cBs3bIBaOmMEe (U3MYECKHE BEIMYMHBL: HAa OCHOBE aHAJM3a YCIOBHS 3aJadd
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLIME WM M30BITOUHBIE JIaHHBIE, BEIOMPATH
3aKOHBI W (OPMYJbI, HEOOXOAWMBIE JMJISi PpEIICHUs, IMPOBOAUTH pacuéThl M OIICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUsI (PU3UUECKON BEIMUHHBI,

pacmo3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXXHO PEIIMTh TPU IMOMOIINA (PHU3UUECKUX METOJIOB,
UCMOJb3Yysl ONMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBEIEHHS] HWCCIEAOBAHMS, J€JaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUH U OMBITOB;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (U3UYECKUX SBICHUNW WM (DU3UYECKHX CBOMCTB Tell
(u3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpPAHEHMs SHEPrHM, 3aBUCUMOCTb Iepuoja
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MAaCChI TPy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/ABI MaJIbIX KoJieOaHUi, MPsIMOJIMHEITHOE pacpoCTpaHEeHUe CBETa, pasIokKeHue Oenoro
CBETa B CIIEKTP, U3YYCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMera B cobuparolei JinH3e, HaIi0IeH!Ee CIUIOIIHBIX U TMHEHYaThIX CIIEKTPOB U3ITyUEeHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYyJOBaHMSI, OIUCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

IPOBOJUTHh MPU HEOOXOJUMOCTH CEPUI0 TPSMBIX HM3MEPEHUH, OTMpeAessisl CpeaHee 3HaueHue
u3MepseMoil BenuurHbl ((POKYyCHOE paccTOsIHME coOMparolieil JMH3bI), 000CHOBBIBaTH BHIOOP
crioco0a u3MepeHus (M3MEpPUTEIHLHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIb30BAaHHEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh ITYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBHKEHHU 0€3 HadaJbHON
CKOpOCTH, TepHojia KojaeOaHUi MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpakKeHMsI CBETa OT yrja MaJeHus M yrja NpeJoMJIeHUS OT yIya MaJeHHs): MJIaHUPOBaTh
UCCIIeIOBaHUEe, CaMOCTOSITEIbHO cOOMpPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTaThl MOJy4YEeHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOIHII ¥ TPpa)UKOB, ENIaTh BEIBOJIBI 10 pE3yJIbTaTaM
UCCIIE/IOBAHMS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHHS (PU3NIECKUX BEIWYHH (CPEIHSST CKOPOCTh M YCKOPEHHUE Tela
pY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHHUs, >KECTKOCTh MPYKUHBI,
KOA(Q(UIIMEHT TPEeHMsI CKOJIbKEHHs, MeXaHudeckass paboTa W MOLIHOCTh, YacTOTa M IMEpPUOJ
KOJIEOaHU MAaTEMAaTHUYECKOTO U PYKUHHOT'O MasiTHUKOB, ONTHYECKast CHJIa COOMPAIOIIEeH TUH3BI,
PaInOaKTUBHBIA (POH): TUIAHHUPOBATH M3MEPEHHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATH U3MEPEHUS, Ceysl MPEATI0OKEHHON HHCTPYKIIUH, BBIYUCIIATh 3HAYCHUE BETMUUHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI C YUETOM 33JaHHOMN MOTPEUTHOCTH U3MEPEHMIA;
coOITI01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
pa3nuyaTth OCHOBHBIC TPU3HAKKM W3YYEHHBIX (M3MYECKHX MOJENel: MaTepuanbHas TOYKa,
abCoIIOTHO TBEPJIOE TEJO, TOUEUHBIN HCTOUYHUK CBETA, Iy, TOHKAas JIMH3a, JIaHEeTapHask MOJIeNb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s/1pa;

XapakTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
ONopoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, JATUUKH IOJ0XKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IepucKor, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), MCIONB3ysl 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;



UCMONb30BaTh CXEMbl U CXEMaTHYHbIE PHCYHKHM M3YyYEHHBIX TEXHUYECKHUX YCTpPOUCTB,
U3MEPUTENBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPHU PEIICHUH y4eOHO-TIPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMbI I OCTPOCHUs M300pakeHUI B INIOCKOM 3epKajie U coOuparoleit
JIMH3E;

IPUBOAUTE MPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMeEpax) MPAKTUYECKOI'O HCIOJIb30BaHUS
¢u3nUecKrX 3HAHUH B MOBCETHEBHON KU3HHU 11 0O0ecTIedeHUs1 O€30MIaCHOCTH MpU 00paIeHun ¢
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTUYECKOTr0 MOBEJIEHHS B OKPYKAIOLIEH CPELE;

OCYILECTBIIATh MOMCK MHPOpManuu (uznyeckoro coxaepkanust B MHTepHETe, caMOCTOSITEIbHO
bopMymUpysl MOMCKOBBIM 3alpoc, HAXOAUTh MYTH OMPEIEICHHS JOCTOBEPHOCTU IMOTYYCHHON
UH(pOPMAaLIUU Ha OCHOBE UMEIOLIMXCS 3HAHUN U JONIOJHUTEIbHBIX HCTOYHUKOB,;

UCTOJIb30BAaTh TPU  BBIIOJHEHUM YYEOHBIX 3aJaHUl HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(GU3M4ecKoro coJepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BlaJeTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOMN
CHCTEMBI B JIPYI'YIO;

CO3/1aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HWH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOro coJepKaHMsl, MyOIMYHO MpPEACTABIATh PEe3yJbTaThl
HpOGKTHOf/’I HJIN I/ICCJICIIOBaTeJII)CKOﬁ ACATCIBHOCTH, IIPU OSTOM TI'PaMOTHO HCIIOJb30BAaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BBICTYIUICHHE
Ipe3eHTaluel ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ne HaunmeHoBaHue pa3iesioB U TeM KonuyectBo yacoB Buasl, popmbl
n/ MPOrpamMMbl KOHTPOJIsI
n BCEI' | KOHTPOJIbHBIC | MPAKTUYCCKHUE
0 padoThI padoThI
Pazgen 1. ®u3uka U eé poJib B NO3HAHUM OKPY>KaKWILero Mmupa 64
ra o
1.1 | dusuka — HayKa o mpuUpoje i2! ®PpoHTaNbHbLIN
12 | @ 2 il onpoec,
. HM3UYeCKHe BeJTUIUHBI 21 il [MCHMEHHBIN OMpPOC
1.3 | EcTecTBeHHOHAY4YHbI! MeTO/| NIO3HAHUA '_Zj il_'
Uroro no pazgeny I_Gj
Paznen 2. IleppoHayaabHbIe CBEICHUS 0 CTPOCHMH BellecTBa S4
r1
2.1 | CTpoeHue BeLiecTBa i n/p, dpoHTaNnbHbIN
2.2 i 7 i onpos
.2 | /IBr>KeHUe U B3aUMO/JeHCTBYE YaCTHI] 2 il UCbMEHHbIN 3aYeT,
Bell[eCTBa o
nposepKa TeTpaaen
2.3 | ArperaTHble COCTOSTHUS BellleCTBa |21
Hroro mo paznmery 5
Paznen 3. IBM>KeHHe U B3auMoeicTBue Te 234
3.1 | MexaHHUY€eCKOe JBIKEHH E '_31 n/p, GpOoHTaNbHBbIN
32| U 4 il onpos,
. HepLHs, Macca, JIOTHOCTh 4 il AVCBMEHHBIN
3.3 | Cuna. Bugnbl cun 4 | o onpoc,
D - KOHTPOJIbHblE
paboTbl,
CcaMocCToATe bHbIe,
npoBepoYHble
paboTbl, NpoBepKa
TeTpaaemn
-
Hroro 1o pazneny 21
Paznen 4. laBjieHue TBEPABIX TeJl, )KUAKOCTEHN U ra3oB 214
4.1 | laBnenwue. [lepenaya gaBiaeHus '_3’j n/p, GPOHTaNbHbIN
TBEPABIMU TeJIaMH, KUJKOCTSIMH U ra3aMu onpoc
’
4.2 | laBneHUe KUAKOCTH 5! MUCbMEHHbIN
onpoc,
ra
43 ATMOCd)epHoe JAaBJIeHH e EGE KOHTpOﬂ bHble
4.4 | leficTBUE XXUJKOCTH U Ta3a Ha MOTPYyKEHHOE '_7j '_:I; i?,_' paborsl,

B HUX TeJIO

CaMOCTOATENbHbIE,
NpoBepPOYHble
paboTbl, NpoBeEpPKa
TeTpagen




Hroro no pasaeny _21
Pazgen 5. Pa6oTa 1 MOIHOCTDb. JHeprus 124
5.1 | Pa6oTa ¥ MOIIHOCTh '_31 $pPOHTaNbHbIN
— onpoc,
5.2 | lIpocTbie MeEXaHU3MBI 5 o«
= NMUCbMEHHbIN
5.3 | MexaHHU4YecKas 3Heprus '_A; onpoc,
KOHTPO/IbHblE
paboThl,
camocroaTenbHas, ,
npoBepKa TeTpaaen
HUroro no pazaeny i121
PesepBHOE BpeMms '_j
OBIIEE  KOJMYECTBO  YACOB  TIO| 68 12
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INIOYPOYHOE IIJIAHUPOBAHUE

7 KJIACC
Ne | Ne yu. Tema ypoka KosmuecTBo yacos
n/n ([Hexeau
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThbI
r=1
1 1 | ®usuka-Hayka o npupoje. SBieHus i
HPUPOJIBL.
i
2 1 | ®usnueckue sBiIeHUA i
=
3 2 | dusnyeckue BENUYMHBI U UX U3MEPEHUE. il
=
4 2 | Ypok-uccnenosanue «M3mepenne i 1
TEMIIEPATypPbl IPU IOMOILY KUIKOCTHOI'O
TEPMOMETPA U JaTYMKA TEMIIEPATYpPbD»
=
5 3 | Meroas! HayyHoro nosHanus. Onucanue il
(u3MUECKUX ABIECHUI C TOMOILBIO
MoJieen
=
6 3 | Ypok-uccnenonanue «IIpoBepka il 1
TUIIOTE3bl: AAaJIBbHOCTH M10JIETA IIapHUKa,
YIIEHHOTO FOPU30HTAIBHO, TeM OOJbIIE,
4eM BBICOTA IIyCKa»
i
7. 4 | Ctpoenue BemecTsa. OMBITH, i
JIOKa3bIBAIOLINE TUCKPETHOE CTPOEHHE
BEIIIECTBA.
8 4 | JIBm>KeHue YacTHIL. ik
9 5 | Ypok- uccnenoBanue «OHBITHI O il 1
HaOJIOJCHNIO TEIUIOBOTO PACIINPEHUS
ra3oB»
10 S5 | ArperaTHble COCTOSIHUS BELECTBA i1
11 6 | OcoOeHHOCTH arperaTHBIX COCTOSTHUN il

BozbI. O000IIIEHNE TT0 pa3AeIbl
«[lepBoHaYaIbHBIC CBEACHHS O CTPOCHHH
BEIIECTBAY»




12 6 | Mexanuueckoe qBuxeHue. PaBHomepHoe ik
U HEPaBHOMEPHOE JBHKEHHE
r-
13 7 Cxopoctb. EqWHUIIBI CKOPOCTH. il
r-
14 7 Pacuer nyT 1 BpeMeHH JIBHIKCHHS. il
r-
15 8 | Muepuus. Macca — Mmepa HHEpPTHOCTH il
Tena.
rm
16 8 | IlnotHoCTb BewecTBa . Pacuer maccel u i
o0beMa Tesa 10 €ro INIOTHOCTH
Ml i
17 9 | JI/p Ne 1 «Onpenenenue mioTHOCTH il il
BEIL[ECTBA TBEPOTO TEIa»
r-
18 9 | Pemenue 3agau no teme «IlnotHocts i
BEILIECTBAY
r=
19 10 | Cuna — kak XapakTepUCTHKA i
B3auMozeicTBus Ten. Cuna ynpyrocru.
3axoH ['yka
20 10 | JI/P Ne2 «M3y4eHue 3aBUCUMOCTH il il
pacTspkeHus (nedopmanivu) Ipy>KUHBI OT
IIPUJIOKEHHOMN CUIIBI»
21 11 | SABnenue Tarorenus. Cuua TXKeCTH i
r-
22 11 | Cs3b MeXIy CUIIOH TSHDKECTH M Maccoi i
Tesa. Bec Tena. Pemenue 3amay mo reme
"Cuna Tspxectn"”
r-
23 12 | Cuna TspKecTu Ha APYTUX IUIaHETaX. i
dusnyeckne XapaKTePUCTHKH TTaHET
r-
24 12 | U3mepenue cui. JlunamomeTp il
r-
25 13 | Bec rena. HeBecomocTs i
26 13 | CnoxeHue IBYX CHJI, HAlPABJIECHHBIX 110 L
OJIHOU IIpsIMOM. PaBHOZEHCTBYIOIIAs CUII
27 14 | Pemenue 3aga4 no teme i1
"PaBHonelicTBytOMmAast cui”
r-
28 14 | Cuna tpenus u e€ Buabl. TpeHue B il

IIPUPOJIE U TEXHUKE




29 15 | Jlaboparopnas pabora «M3yuenne i i
3aBUCHMOCTH CUJIbI TPEHHS CKOJIbKEHUS
OT CHJIBI IaBJICHUS U XapaKkTepa
COIPUKACAIOLIUXCS TOBEPXHOCTE
r=1
30 15 | Pemenue 3ama4 Ha onpeesieHue i
PaBHOJICHCTBYIOIICH CUIIBI
r=1
31 16 | Pemenue 3anad no temam: «Bec Tenay, i
«I"padrueckoe n300pakKeHUE CHIIY,
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»
r= r=1
32 16 | KonrpounHasi pa6oTa no reMmam: L[
«Mexanunueckoe IBUKeHHe», «Macca,
IIOTHOCTBY, «Bec Tenay,
«I'padmueckoe uzodpakeHue CHI»,
«Cnabi»
r=
33 17 | daBnenue. CriocoObl yMEHBIICHUS U i
YBEJINYEHHUS 1aBJICHUSA
r=
34 17 | JlaBnenue raza. 3aBUCHMOCTb JIaBJICHUS i
ra3a ot o0béma, TeMIepaTypbl
.. il
35 18 | Ilepenaua naBneHus TBEPABIMU TEIAMU, il
SKUIKOCTSIMU U razaMu. 3akoH [lackais
36 18 | laBneHue B KHUIKOCTH U ra3e, BEI3BAHHOE i
JEeHCTBUEM CUJIBI TSDKECTH
il
37 19 | Pemenue 3anau no Teme «/laBneHue B i
KHUJIKOCTH U raze. 3akoH [lackamsa»
38 19 | Coobmaromuecs: COCyabl i
. il
39 20 | T'mnpaBnudeckuil mpecc L
40 20 | Manowmerpsl. [lopurHeBo# KHUIKOCTHBIH il
Hacoc
r=
41 21 | Atmocdepa 3emin U IPUUUHBI €€ i
CYIIIECTBOBaHHS
r=
42 21 | Bec Bo3nyxa. ATMochepHOe 1aBiieHHe i
il
43 22 | U3mepenue atMoc(hepHOro aBJIeHUS. il
Omnerr Toppuuennu
r= r-
44 22 | 3aBHCHUMOCTb aTMOC(EPHOTO AABJIECHUS OT L |
BBICOTHI HaJl YPOBHEM MOPSI
45 23 | bapomerp-anepoua. AtmocdepHoe il

JAaBJICHUC Ha Pa3JIMYHBIX BBICOTAX




46

23

Pemenue 3amau o reme " ATmochepHoe
nasieHue"

47

24

JlelicTBUE )KUJIKOCTHU U ra3a HA
MOTPY>KEHHOE B HUX TEJNO0. ApXUMEI0BA
cuia

48

24

JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha
TEJI0, MIOIPYKEHHOE B JKUJIKOCTH)

49

25

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tea B
BOJIC OT 00BbEMA MOTPYKEHHOM B KUIKOCTh
YaCcTH TeJa

50

25

[InaBanue Ten

o1

26

JlaGopaTtopHas padora "KoHcTpynpoBaHue
apeoMeTpa MM KOHCTPYUPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

26

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPABIX TEJN, KUAKOCTEH U ra30B»

53

27

KOHTpOJ’IBHaH pa60Ta 1O TEMC ((I[aBJ'IeHI/Ie
TBECPABIX TECII, JKHIKOCTEH U Ta30By

54

27

Mexannyeckasi pabota

55

28

MorHocTts. EauHuIel MOIIIHOCTH

56

28

VYpok-uccnenopanue "Pacuér MOIIHOCTH,
pa3BuBaeMoM MpH Mo IbEME 10 JiecTHHUIIE"

57

29

IIpocteie Mexanu3msl. Peruar. PaBHOBecHe
CHUJI Ha pblyare

58

29

Poryaru B TexHuKke, OBITY U IPUPOJIE.
JlabopaTtopHas pabota «HcciaenoBanue
YCIIOBUI paBHOBECHS PhIYara

59

30

Pemenue 3amau o reme «Y CIIOBUSA
PaBHOBECHSI pblyara»

60

30

Koaddumment nosesHoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/] HaknoHHOM
TTOCKOCTHY

61

31

Pemrenue 3aga4d no teme "Pabora,
MoiHocTh, KITJT"




62

31

Mexanandeckas OHCPIHUA. Kunernueckas u
NMOoTCHUUAJIbHAasA SHCPIrua

63

32

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

64

32

YPOK-3KCIIEpUMEHT 110 TEME
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
W3MEHEHUSI KUHETUYECKON U
MOTEHUMAIbHOW SHEPIUH PU CKaTbIBAHUHU
TeJa 10 HAKJIOHHOM MI0CKOCTH"

65

33

KonTponbhas pabota no reme «Pabora u
MOILHOCTb. DHEPTUSD)

66

33

PesepBHbIii ypok. Pabora ¢ Tekctamu mo
Teme "MexaHnueckoe IBuKeHue"

67

34

Pesepubliil ypok. PabGora ¢ Tekctamu o
teme "JlaBieHue TBEPBIX TE, )KUAKOCTEH
U ra3zos"

68

34

PesepBHbIii ypok. PaboTta ¢ TekcTamu 1o
teme "Pabora. MomtHocTh. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
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