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.

w N

No g s

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.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbraTte ocBoeHHs MporpamMmbl MO (HU3UKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanus y oOyd4aromerocsi OyayT cGhOpMHUpPOBAHBI MeTAaNpeMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIe JEHCTBHUS, KOMMYHUKATHUBHbBIE
YHUBEpCAJIbHbIE YUeOHBIE ICHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YIeOHbIC ICHCTBHSL.

Ilo3naBaTe/IbHBbIe YHHMBepcaIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jloruueckue aeiicTBUs:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

YCTAQHABJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KJIACCH(PUKAIMK, OCHOBAaHUS Ui 000OLIeHHs U
CpaBHEHMUS;

BBISBIISAITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTaX, HaHHBIX U
HAOJIOJICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISBIISATH TPUUMHHO-CJIE/ICTBEHHbIE CBSI3U MPHU M3Y4YEHHUU (DPU3MUYECKUX SIBICHHH M MPOLIECCOB,
JACJIaTh BBIBOJIbI C UCITIOJIb30BAHUCM JICAYKTUBHBIX U MHAYKTHUBHBIX YMO3aKHIOquHﬁ, BBIIBUT'AaTh
TUIIOTE3bl O B3aUMOCBS35X (PU3NYECKUX BEJINUMH;

CaMOCTOSITENIbHO BBIOMpPATh CHOcOO pemieHns ydeOHoOW (u3nueckod 3aaauu (cpaBHEHHE
HECKOJIbKMX BapHaHTOB pELICHUs, BHIOOP Hauboiee MOIXOSAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTelbCcKue AeiicTBUS.

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNUS,

MPOBOAMUTH [0 CAMOCTOATEIbHO COCTABJIEHHOMY IUIaHY ONBIT, HECJIOXKHBIA (U3NYECKUI
HKCIIEPUMEHT, HEOOJIIIIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBAaThb Ha MPUMEHUMOCTh U JOCTOBEPHOCTb HH(OpMalMIO, TOJYYEHHYI0O B XOJe
UCCIIEIOBAHNS WIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOopMyIUpoBaTh O00OILIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0IeHNs, OIIbITA, NCCIICOBAHMS;

MIPOrHO3UPOBATh BOZMOKHOE JlajibHeHIIee pa3BUTHE PU3NYECKUX TIPOIIECCOB, a TAKXKE BBIABUTATH
NPENOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

IPUMEHSATH Pa3InYHbIE METOJbl, HHCTPYMEHTHI U 3alPOCHI NPH MOKCKE U 0TOOpe MHPOpMaLuu
WJIU TAaHHBIX C YYETOM MPEUIOKEHHON yueOHOM (Pu3nuecKo 3a1auu;

aHaAM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALUIO PA3IUYHBIX BUIOB U
dbop™m mpeacTaBIeHNUS,



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

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B XoJle¢ 00CyXIeHUsi ydeOHOro marepuaia, pe3ylbTaToB JIaOpaTOpPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA
pelleHune 3a7a4u ¥ NoiepKaHne 0J1aroxenareaIbHOCTH OOIICHHUS;

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, TIPOEKTA);

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

MPUHUMATD IEJIM COBMECTHOM IEesATENIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS MO €€ JOCTUKCHHIO:
pacrpefenaTb poyih, 00CYX AaTh MPOIECCHl M Pe3yibTaThl COBMECTHOW paboThI, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJICH;

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

OIICHUBATh Ka4eCTBO CBOErO BKJIaJa B OOMIMI MPOAYKT IO KPUTCPUSM, CAMOCTOSTEIHHO
c(hOpMYyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPeOYIOIUX s peleHus
bu3nUecKux 3HaHUMH;

OpUEHTUPOBATHCS B PA3NMUHBIX MOAXOJaX MPHUHATHUS pelieHui (MHAMBHUIYaJbHOE, MPUHATHE
pellIeHus B IpyMIle, IPUHIATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelIeHUs PU3NYECKON 3aauu WM TUIaHa UCCIIEIOBaHUS
C Y4€TOM HMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBAThH
IIpeJIaracMble BapUaHThI PEIICHMIA;

JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANIbHbINA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OIICHKY CUTYAIlMX U MpeajiaraTh IiaH e€ N3MECHEHMS,

06’L$ICH$ITB IMPUYIUHBI JOCTUKCHU S (HGI[OCTI/I)KGHI/DI) PE3YIbTATOB ACATCIBbHOCTU, JaBaTh OLCHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTDH (B TOM 4YHCJII€E B XOJ BbIITOJHCHUA (1)I/I3I/I‘-ICCKOI‘O
UCCIIC/IOBAHHS WM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHHUBIIHMXCS CHTYaIlHH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTaTa LIEJH U YCIOBUSIM;



CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJAE CIOpa WM AMCKYCCHU Ha HAaydyHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYToro;

IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPHU perieHnH (PU3MUYECKUX 3a/1a4 WU B YTBEPKICHHUIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 7 KJjacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCMOJIb30BaTh TMOHATHA: (U3NYECKUE M XUMUYECKHUE SIBICHUs, HaOJII0JEeHUE, SKCIEPUMEHT,
MO/JI€Jb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSHUS
BemiecTBa (TBEpIOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BI)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOJACHCTBYIOmas cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

paznuyarts sBieHus (qudpy3us, TEMIOBOE IBUKEHUE YACTUL] BELLIECTBA, PABHOMEPHOE JIBUKEHHE,
HEPaBHOMEPHOE JBW)KCHHE, WHEPLHUSA, B3aUMOJCHCTBHE Te€J, PAaBHOBECHE TBEPABIX TENI C
3aKperIEHHON OCBIO BpAIlleHUs], Tepeaaya AaBJICHUs TBEPAbIMU TeJIaMH, )KUIKOCTSIMHU U Ta3aMH,
aTMocgepHoe J1aBJIeHHE, IJIaBaHue TeJl, IPEeBPALIeHU MEXaHUUECKOW SHEPTrUH) TI0 OITUCAHUIO X
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacrio3HaBaTh IPOSIBIECHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUH B OKpYXalOIlEM MUpPE, B TOM YHCIIe
¢duznyeckue ABICHUS B MPUPOJIE: MPUMEPHI IBUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B KUBOH U
HE)KUBOM mpupoze, NeficTBUe CUibl TPEHHs B MPUPOJE M TEXHUKE, BIMSIHME aTMochepHOro
JIaBJICHUSI Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblUuark B TeJ€ YeJIOBEKa, IPU ITOM MEPEBOINUTH
NPaKTUYECKYIO 337auy B yUeOHYIO, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHUI;

OMUCBIBATh U3yYEHHbIE CBOWCTBA TN U (PU3MUECKHUE SBJICHUS, UCTIONB3Ys (pU3NUecKre BETUYMHbI
(macca, 00BEM, MJIOTHOCTH BEIECTBA, BPEMs, IyTb, CKOPOCTb, CpPEIHS CKOPOCTh, CHJIA
YIPYTOCTH, CHJIAa TSDKECTHU, BEC TENa, CUJIa TPEHUS, JaBlIeHHue (TBEPAOro Tela, JKUIKOCTH, Ta3a),
BBITAJIKUBAIOIIAs CHJIa, MEXaHWueckas padoTa, MOIIHOCTb, IUIEYO CHUJIbI, MOMEHT CHIIbI,
KO3(PPHUIIMEHT MOJIE3HOT0 ACHCTBUS MEXaHU3MOB, KHHETHYECKast U TOTEHIMAIbHAsI SHEPT U ), IPH
ONMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U eIUHMIBI (PU3MYECKUX BEIUYMH, HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMHU, CTPOUTH Tpa@UKU U3YyUEHHBIX 3aBHCUMOCTEN (PU3NUYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MYECKUE SBJICHHUS M IPOLIECCHl, HCIONB3YS IpaBuiia
CJIO’KEHUS CHIT (BAOJIb OJHOM NpsMoOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ NMPABUIO» MEXaHHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOM
SHEpPIrUu, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (U3NYECKUE SBJICHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyalMll ITPAKTUKOOPUEHTUPOBAHHOIO XapAaKTEPa: BBIABIATh NPUYUHHO-CICICTBEHHBIC CBS3H,
CTpPOUTH OOBACHEHHE M3 |—2 JOrMYecKMX IMIaroB ¢ OMOpPOM Ha 1—2 M3Yy4YEeHHBIX CBOICTBa
(bu3n4ecKux sIBICHUH, GPU3NUYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacu€THbIC 3a7aydl B 1—2 AEHCTBHS, UCHOJB3YS 3aKOHBI M (POPMYJIBI, CBSA3BIBAIOIINE
(Gu3nyeckrue BEIMUYUHBI: HA OCHOBE aHAIW3a YCJIOBMs 33JayM 3alHChIBATh KPATKOE YCIOBUE,



HOJCTABIATh (PU3NUECKUE BEJIMYMHBI B (POPMYJIIBI U IPOBOJUTH PACUEThI, HAXOAUTh CIIPABOYHBIE
JaHHbIe, HEOOXOJHMMBbIC JJsi pEUIeHHs 3a/1ady, OICHMBATh PEATUCTUYHOCTh IMOIYYEHHOU
(GU3n4ecKOil BETUUNHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPEHIMTh MPH MOMOIIM (PU3MYECKHX METOJOB, B
ONKCAaHUM HCCIEI0BaHMs BBIICJATh MPOBEpSEMOE IMPEAINooKeHHe (TUIOTe3y), pa3iuyarbh U
MHTEPIIPETUPOBATH MOJTYYEHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OIbITA, J1€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTaM;

NPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKUX SIBICHUNA WM (PU3UUECKUX CBOHCTB TEIl:
(GopMynupoBaTh IMpOBEpsieMble MPEINOI0KEHUs, COOUPATh YCTAHOBKY W3 MPEJIOKEHHOIO
000pyI0BaHUSs, 3aIUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATh MPSMBIE M3MEPEHMsI PACCTOSHUS, BPEMEHM, Macchl Tesa, 00béMa, CWIbI U
TEMIIepaTypbl ¢ UCIOJIb30BAaHNEM AaHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3AHUS
npuOOpPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

IPOBOJUTH HCCIIECOBAaHUE 3aBHCHUMOCTH OJHOW (DU3MYECKON BEIUYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM NPSAMBIX MU3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JIBHXKYILErOCs Teja OT
BPEMEHM [JIBUKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUsS OT Beca Tejla, KayecTBa 00pabOTKu
IOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJAU CONPUKOCHOBEHMS TEJ, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS IPYKUHBI, BBITAIKMBAIOIIEH CUIIBI OT 00bEMA NOTPYKEHHON YaCTH Tella
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Jla, OT IIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJNO, YCJIOBUH IUIaBaHUS TE€J, YCIOBUN paBHOBECHS pbhluara U OJIOKOB), y4aCTBOBATb
B IUIAHUPOBAaHUM Y4YE€OHOI'O HCCIIEOBAaHUs, COOMpaTh YCTAaHOBKY M BBIIOJHATH HM3MEPEHHUS,
cienyst TNpeAJIOKEHHOMY IUIaHY, (UKCUPOBAaTh pPE3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTHU
¢u3nuecKux BEIMYMH B BHUJE NPEUIOKEHHBIX TAaONMMIl M TpaduKOB, [esaTh BBIBOJBI 110
pe3ysbTaTtaM UCClIeJOBaHMS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYMH (IUIOTHOCTH BELIECTBA KHMJKOCTU U
TBEPAOrO TeNa, CUIa TPEHUS CKOJIBKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCcTBYIOIAs Ha MOrPYKEHHOE B )KUJIKOCTD TEJO, KOA((UIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys NPEAJIOKEHHON HMHCTPYKIMM: NPU BBINOJHEHUM H3MEpPEHU coOuparth
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOH BEJINUUHBL;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bplBaTh MPUHIMIBI JeHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, cOOOLIatoIIMecs COCybl, 0apoOMeTp, phlyuar, MOABM)KHBINA U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTH;

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMopoll Ha MX oOnucaHus (B TOM 4HCIE: TOJIMIMIIHUKHM, YCTPOWCTBO BOJONPOBOAA,
TUIPABIMYECKU TIPecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIHOJb3Ys
3HaHUS O CBOWCTBaxX (U3MUECKUX SBICHUH U HeoO0XoAuMble (U3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) MPAaKTUYECKOTO HCIOIb30BAHUS
buznyecKux 3HaHUM B MOBCEAHEBHOMN KHU3HU Il o0ecrieueHus: 6€30MacHOCTH MPU 0OpaIleHUH C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHMS 3JI0POBbSI U COOJNIIOJIEHHS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYKaIOIleH cpefe;

OCYILECTBIISATh OTOOp MCTOUYHUKOB HMH(popManuu B VHTEpHETE B COOTBETCTBUHU C 33JaHHBIM
MOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M MYTEM CpPaBHEHUS DPA3IUYHBIX
UCTOYHUKOB BBLICIATH MH(OpMAIMio, KOTopas sSBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIOJHEHUM Y4YEOHBIX 3aJaHUl HAay4YHO-TIOMYJSIPHYIO JIUTEPaTypy
(Gu3nM4ecKoro coJepxaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaaeTh
npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKM W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHe MICbMEHHBIE M YCTHBIE COOOILIEHHS HA OCHOBE 2—3 MCTOYHUKOB
nHpopmanuu GU3NIECKOro COACPNKAHU, B TOM YUCIIEC MyOJUYHO JeIaTh KPAaTKHE COOOIICHUS O



pe3yibTaTax IPOEKTOB MM Y4YeOHBIX HCCIIEOBAHUM, IPU 3TOM TPAMOTHO HCIOJIb30BAThH
W3y4EHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COPOBOKIATh BBICTYIJICHHE IPE3CHTAIMCH;
IIPY BBIIOJHEHUH y4eOHBIX NPOEKTOB U MCCIEIOBAHUN pacnpeAessaTh 00S3aHHOCTH B IpymIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3aJa4aMH, CJICJUTb 3a BBIIOJHEHUEM IUIaHA JCHUCTBUU,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

K konmy oOyuenust B 8 kJiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JABMKEHHE aTOMOB U MOJIEKYII,
arperaTHbIe COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tena, HACHILEHHBIH U
HEHACBILLCHHbII Tap, BIaXXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsISI SHEPrus, TEIIOBOM
JIBUTATENb, SJEMEHTAPHBIM JJIEKTPUUYECKUN 3apsijl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUBJICKTPUKHU, TIOCTOSHHBIN 3JE€KTPUUYECKUN TOK, MATHUTHOE I10JIE;

pasnuyath SBJICHUS (TEIUIOBOE pacIIMpPEeHHE U C)KaTue, TeIlonepeaaya, TEMIOBOE paBHOBECHE,
CMauyuBaHMe, KalWUISPHbIE SBJICHUSA, UCIAPEHUE, KOHJCHCALUs, IUIABIEHUE, KPUCTAIUIN3ALUS
(oTBepneBaHuE), KHIIEHHE, Terulonepenaya (TEIIONPOBOJIHOCTb, KOHBEKLMS, H3IyYEHUE),
JJIEKTpU3aAlMsl TeJll, B3aUMOACHUCTBUE 3apsiioB, JCHCTBUSA DIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, J€WCTBUE MAarHUTHOIO TOJIS HA NPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs MHIYKIKSA) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IPOsIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SIBJICHUN B OKPYKAIOLIEM MUPE, B TOM UHUCIIE
¢usnyeckue SBIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHE U KallWUIIpHbIE SIBJICHUS B
OpUpoie, KpUCTaIbl B Ipupoje, nznydenue ColnHIa, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpHU3BI,
o0Opa3oBaHHe pOChl, TYMaHa, UHEsl, CHETa, dJIEKTPUUYECKUE SBJICHUS B aTMoc(hepe, 3TeKTPUUECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POIb MArHUTHOTO IOJIS JUIS
JKU3HU Ha 3emuie, MOJSIPHOE CUSIHME, IIPU 3TOM NEPEBOAUTH NMPAKTUYECKYIO 3a/lady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OINMCHIBATh U3yYEHHBIE CBOMCTBA TN U (U3NUYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUECKIE BETUUNHbI
(TemnepaTypa, BHYTPEHHsISI SHEPIUs, KOJMUYECTBO TEIUIOTHI, ye/IbHasl TEIIOEMKOCTh BEIECTBA,
ylieabHas TeIUI0Ta IUIaBlIeHus, yelbHas TeII0Ta Mapoodpa3oBaHus, yieiabHas TeII0Ta CrOpaHus
TOIJINBA, KO3(PUIMEHT MOJIE3HOr0 JEHCTBHS TEIJIOBOM MAIMHbI, OTHOCUTENIbHAS BIAXKHOCTb
BO3/yXa, JJIEKTPUYECKHUI 3apsj, CHJla TOKa, B3JIEKTPUYECKOEe HANpsDKEHHE, CONpPOTHBIICHHE
IPOBOJIHUKA, YJEIbHOE CONMPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA),
OpU ONHMCAHWU TPABUIBHO TPAKTOBAaTh (PU3UYECKHI CMBICI HCIOJIb3YyEMbIX BEJIMYUH,
0003HAUEHHsI U EUHHUIBI (PU3NUYECKUX BEIMYUH, HAXOTUTH (OPMYIIbI, CBA3BIBAIOIINE TAaHHYIO
(bu3NYeCKyI0 BEIMUUHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH I'pauKU U3yUEHHBIX 3aBUCHMOCTEN
(bu3MUeCKUX BEIHYMH,

XapaKTepu30BaTh CBOMCTBAa Teld, (PU3MYECKHE SBJICHUS W IPOLECCHI, HCHOJIb3ysl OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHMSI BELIECTBA, IPUHLUII CYIEPIIO3ULINN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JJis y4yacTka Lend,
3akoH Jxoyna—JleHna, 3aK0H COXpaHEHHUs! SHEPTUH, IIPU 3TOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY
3aKOHAa U 3aIIMChIBaTh €0 MAaTEMaTUYECKOE BbIPa)KEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
IPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHOCIEACTBEHHBIE CBS3H, CTPOMTH
o0BsicHeHHE M3 1—2 JIOTMYECKUX LIaroB ¢ Onopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;



pewmath pacué€THbIC 3a7aud B 2—3 AEHCTBHSI, UCHOJb3yd 3aKOHbI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBHS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK JI@HHBIX JUI PpELICHUs 3a/Jadyd, BbBIOMpaTh 3aKOHBl M (HOpMyIIb,
HeoOXOoauMble JUIsl €€ pelIeHMs], NMPOBOAUTH Pacd€Tbl U CPAaBHMBATh IIOJYyYEHHOE 3HAUEHUE
(U3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU TOMOLIM (U3NYECKUX METOIOB,
UCMONb3Yysl ONMCAaHUE MCCIEeOBAaHMS, BBIIEIATH IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh
IIPABWJIBHOCTb IOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIbI;

IPOBOJUTH OIBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMma, TeMIeparypsbl,
CKOpOCTM IIpollecca OCTbIBAaHMS M HAarpeBaHUs NpPU H3JIYy4EHUH OT IIBeTa H3JIydarolien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HUCHAPEHUs BOABI OT TEMIIEPATYPbl >KUJIKOCTH U
Iomaau €€ IMOBEpXHOCTH, JIEKTPU3alUs TeJ U B3aMMOJACHUCTBUE 3JEKTPUYECKUX 3aps/IOB,
B3aMMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yalM3allisd MAarHUTHBIX TII0JIEH MOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IOJsl Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSHHOIO  TOKa):  (OpMyJIHpoOBaTb  MPOBEPsSEMbIE
IPENOI0KEHUs, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOI0 000pyJ0BaHUs, ONTUCHIBATh X0/ OTIbITA
1 GOpPMYIMPOBAThH BHIBOJIBI,

BBINOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEJILHON BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HAIpPsDKEHUS. C MCIOJIb30BAaHUEM AaHAJIOrOBBIX NMPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUH C YUETOM 331aHHONM aOCOJIFOTHON MOTPELIHOCTH;

IPOBOJUTH HCCIICOBAaHUE 3aBHCHUMOCTH OJHOW (U3MYECKON BEIUYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTb COIIPOTUBIICHHSI TPOBOIHUKA OT €r0 JUIUHBI,
IUIOLIA/IM TIONEPEYHOTO CEUEHUS U YAENIBbHOTO COMPOTHBIICHUS BEILECTBA MPOBOJHUKA, CHIIbI
TOKa, UAYIIEr0 Yepe3 MpPOBOAHMK, OT HANpPsDKEHUsS Ha IPOBOJHHMKE, MCCIEIOBAHNE
MOCJIE0BATENBHOIO U MAapaJIEIbHOIO COEUHEHHUH TPOBOJHUKOB): MJIAHUPOBATh HCCIIEI0BAaHUE,
coOMpaTh YCTAaHOBKY U BBIMOJHATh U3MEPEHHUs, CIeys NMPeyIoKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUJAE TaOnull U TpauKoB, AeNaTh BBIBOJBI IO
pe3yspTaTaM MCCIIE0BaHNUS;

IPOBOANTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMUYMH (yAeabHas TEIJIO0EMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHHs], cCOOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEys MPEAJIOKEHHON UHCTPYKIIMU, U
BBIUNCIIATh 3HAUEHNE BEIIMUNHBL,

coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OTOPOM Ha UX ONUCaHUsI (B TOM UMCIIE: CUCTEMA OTOIIEHHUS IOMOB, TUTPOMETp, TapoBasi TypOuHa,
amMIepMeTp, BOJBTMETP, CUETUMK IJIEKTPHUUECKONW ISHEPIUH, JIEKTPOOCBETUTEIbHbIE MPHOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHE MIPEAOXPAHUTEINH,
AIIEKTPOMArHuT, JJIEKTPOJBUIraTellb IIOCTOSHHOTO TOKA), MCIIONb3ysd 3HAHUS O CBOMCTBAX
buznyecKuXx SIBICHUN 1 HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKAM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATEIb
BHYTPEHHETO CrOpaHMs, DJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX LEnel ¢
MOCNEA0BAaTENbHBIM UM MapaJuIebHBIM  COCIWHEHHEM JJIEMEHTOB, pa3juyas YyCJIOBHbIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

IPUBOAUTE MPUMEpPHI (HAXOOUTh MH(OpMALUIO O MpUMepax) MPAKTUYECKOIO HCIOIb30BAHUS
bu3HYECKUX 3HAHUH B MMOBCEAHEBHON KU3HU JJIsi 00eCTieueHUs: 0€30MacHOCTH MPU OOPAIIEHUH C
npubopaMu M TEXHUUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTMUECKOTO MOBEJEHUS B OKPYKAIOLLEN CPELE;

OCYILIECTBIIATh MOUCK HH(opMaruu Qusnyeckoro cogepxkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUHN U TyTEM CpaBHEHHS TOTIOJIHUTEIIBHBIX HCTOYHUKOB BBIIENIATH HH(OPMAIIHIO,
KOTOpas SABJSETCS MIPOTUBOPEUUBOI MIIM MOXKET OBITh HEIOCTOBEPHOM;



UCIIONIb30BAaTh IMpPH  BBIOJIHEHWH YYEOHBIX 3aJaHUil HAy4YHO-TIOMYJSAPHYIO JIUTEPaTypy
(GU3HYECKOTO COACpIKAHMS, CIPABOYHBIC MATEpUANIBI, pecypchl ceth VIHTEpHeT, BIIAJCTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHHS, 0000111ast HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (DM3MUYECKOTO COJEp)KAHUS, B TOM YHCIE MYOJMYHO MPEICTABIATH
pe3ynbTaThl MPOEKTHOM WM MCCIEN0BAaTEIbCKONW JAESATENBHOCTH, IPU 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHSATUIHBIN ammapar Kypca (U3UKH, COMPOBOXKAATH BHICTYILICHUE
MpE3EHTALNECH;

IIPH BBIMOJTHEHUN YYEOHBIX MPOCKTOB M WCCIICIOBAHHMNA (DU3NYECKUX TPOIECCOB PACIPEICISTh
00513aHHOCTH B IPYIIE B COOTBETCTBHH C IIOCTABIECHHBIMHU 33/1a4aMH, CIICIUTh 32 BBIITOJIHEHUEM
IUTaHa JICUCTBUW M KOPPEKTUPOBATH €ro, aJIeKBaTHO OIICGHUBAaTh COOCTBEHHBIN BKIIA] B
JeATEIbHOCTh IPYIIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, IPOSIBIISASI TOTOBHOCTh
paspenatb KOHMIUKTHI.

K xoHuy oOyueHus B 9 kJacce npeJMeTHbIE pPe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MAaTepUANIbHAS TOUYKA, TPAEKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JIBUKEHMUS, neopmanus (ynpyras, IIacTUYECKas), TpEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/0OE TEJO, HEHTP TSHKECTH TBEPAOIO Teja, paBHOBECUE, MEXAHUYECKUE KOJIeOaHusl U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JaTbHO30PKOCTb, CIIEKTPhl UCIYCKAHUS M MOTJIOLIeHUs, albda, Oera- u
ramma-M3JIy4eHUs, U30TOIbI, II€PHAs YHEPTETHKA;

paznuyath  sBIEHUS (PaBHOMEPHOE U  HEpPaBHOMEPHOE MPSMOJIMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JIBI)KEHUE, CBOOOAHOE Na/IeHHUE TeJl, PABHOMEPHOE IBUKEHHE
[0 OKPY)KHOCTH, B3aUMOJIEWCTBHUE T€J, PEAKTUBHOE JBHKEHHE, KOJIEOATEIbHOE IBM)KEHUE
(3aTyxarolme U BhIHYXIEHHbIE KojeOaHHs), pe30HAHC, BOJHOBOE JIBUKEHUE, OTpaKeHHE 3BYyKa,
INPSIMOJIMHEHHOE paclpocTpaHeHHE, OTpaK€HUE M IPEJOMJICHUE CBETa, MOJHOE BHYTPEHHEe
OTpa’keHHE CBETa, Pa3JIOKEHUE OEJoro cBeTa B CIEKTP U CIO0KEHUE CIEKTPAIbHBIX I[BETOB,
JUCTIEpCUsl CBETa, €CTECTBEHHAs pPaJMOaKTHMBHOCTh, BO3HMKHOBEHHME JIMHEHYATOTO CIIEKTpa
U3JTYYEHHUs1) M0 ONMUCAHHUIO UX XapaKTEpHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIINX
JaHHOE (PU3HUYECKOE SIBICHUE;

pacrio3HaBaTh MPOsIBIICHHE U3YYSHHBIX (PU3UUECKUX SBJICHUI B OKpYXKalOIIeM MUpE (B TOM YHCIIe
buznyeckue SABIEHUS B IPUPO/IE: IPUIUBBI U OTIUBBI, ABMKeHUE M1aHeT CONMHEYHOW CHCTEMBI,
PEAKTUBHOE JIBUJKEHUE >KMBBIX OPIaHW3MOB, BOCHPUSITHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSACEHUE,
ceiicMHuYecKHe BOJIHBI, IlyHaMH, 3X0, [[BETa TeJI, ONTUYECKHUE SIBICHUS B IPUPOJIE, OMOIOTHIECKOe
JeicTBUE BHJIUMOTO, YIbTPa(pHOIETOBOIO M PEHTTEHOBCKOTO H3IyYeHHH, €CTEeCTBEHHBIN
paZOaKTUBHBIN (POH, KOCMUYECKHUE JIYUH, PATUOAKTUBHOE M3ITy4YE€HUE MPUPOJHBIX MHUHEPAJIOB,
JeicTBUE PpaJMOAKTHBHBIX HW3JIYYEHHH Ha OpraHu3M 4YeloBeKa), NpU HTOM IEpPEeBOAMUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYI0, BBIJICISATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKU) (PU3HUECKUX
SIBIICHUI;

OIKCBIBATh U3yYECHHbIE CBOWCTBA TEN U (PU3HUECKUE SABJICHUS, UCIIOIb3Ys (PU3MUECKIE BETUUMHbI
(cpemHsit W MrHOBEHHash CKOPOCTb Tejga IIpM HEPAaBHOMEPHOM JIBUJKEHUH, YCKOpPEHHE,
nepeMelleHue, My Tk, yIJI0Basi CKOPOCTh, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHNe
CBOOOJHOTO TaJeHHsI, BEC Tejla, WUMIYJIbC Tella, MMITYJIbC CHIIBI, MEXaHHuYecKas pabora u
MOIIHOCTb, TIOTEHLIUAJIbHAS YHEPI U TeJa, TOJAHATOr0 HaJl TOBEPXHOCTHIO 3€MJIU, TIOTECHIIMAIbHAs
DHEPIHsl CHKATOM MPYKUHBI, KHHETUYECKAs: YHEPIUsl, [1OJIHAs MEXaHUUYECKasl SHEPTus, NEpUO U



yacToTa KojaeOaHH, JUTMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, [I0KA3aTellb
IPEJIOMIICHUS CPE/Ibl), IPU OMMCAHUH PABUIIBHO TPAKTOBATH (PU3MUECKHUI CMBICT HCTIOIB3yEMBIX
BEJIMYMH, 0003HAYCHUS] U €IUHULIBI (PU3UUECKUX BEIMYUH, HAXOAUTh (POPMYJIbl, CBSA3bIBAIOILNE
JAHHYIO (DU3MUYECKYI0 BEIWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH T'padUKH H3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKkTepru30BaTh CBOMCTBA TeJ, PU3UUECKUE SBJICHHUS U IIPOLECCHI, HCIIOB3YsI 3aKOH COXPAHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUs, MPUHLMII  CYNEPHO3ULUU  CHJ, [PUHIMII
OTHOCUTENIbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U TIPEJIOMJICHHSI CBETa, 3aKOHbl COXPAHEHMs 3apsilOBOIO M MAaCCOBOIO YHUCEN NP SIEPHBIX
peaknMsax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3allUCBIBATh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
IPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBIABIATH INPUUMHHO-CIEJCTBEHHBIE CBSI3U, CTPOMUTH
00BsiCHEHHE M3 2—3 JIOTMYECKUX LIaroB C OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a7a4u (ONUPAIOIINECs HA CUCTEMY U3 2—3 ypaBHEHHIT), UCIIOIb3YsI 3aKOHBI U
dopmynbl, cBs3bIBaolMEe (U3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3ajauud
3aMMCBIBATh KPATKOE YCIOBUE, BBISABIATH HEAOCTAIONINE WIIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHbl ¥ (OpPMyJbl, HEOOXOAWUMBbIE JJsi pEIIeHUs,, IMPOBOAUTH pacuéTbl M OLICHHUBATh
PEATMCTUYHOCTD MOJIYYEHHOTO 3HaUeHHs (PU3MUECKON BEIMIHUHEI,

pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXHO pPEIIUTh NPU TOMOLIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTh TOPsIKA TIPOBEJIEHUs] HCCIEAOBaHMs, JeiaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHNH U OIBITOB;

IPOBOJUTH OMBITH MO0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh INEpHoia
KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT MACChl Ipy3a U ’KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY/IBI MaJIbIX KoJIeOaHUH, MPSIMOJIMHEMHOE PacIpOCTpaHEHUE CBETAa, PaslIoKEHUE OEIoro
CBETa B CIEKTp, U3yUEHHE CBOMCTB M300paX€HUsS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOOuparolei JTMH3e, Ha0II0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyJOBaHUs, OMUCHIBATE X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessist cpeHee 3HaueHue
HU3MepsieMO BETUYUHBI ((POKYCHOE pacCTOSIHME coOMparoiiel JIMH3bI), 000OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEepUTEeNHLHOr0 Ipudopa);

MIPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH C MCIOJIB30BAHHEM MPSMBIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU 0€3 HadaJbHON
CKOPOCTH, Iepuojia KoieOaHuii MaTeMaTUYeCKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTria
OTpaKEHMsI CBETAa OT yrja MaJeHus M yrja NpeJoMIIEHUS OT yIyla NaJeHHs): IJIaHUPOBATh
HCCJIEIOBAaHHUE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3Y/IbTAThI MMOJIYYEHHON
3aBHCUMOCTH (PU3MUECKUX BEIIMYMH B BUJIE TAOJIUIl U TPa(UKOB, 1€1aTh BHIBOJBI IO PE3YJIbTaTaM
UCCJIEJIOBAHMUS,

IPOBOJUTH KOCBEHHBIE U3MEPEHHsI (PU3NUECKUX BEIUYHH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO MajaeHUs, >KECTKOCTh MPYKHUHBI,
KOO QUIUEHT TPEeHHUs CKOJIbKEHMs, MeXaHWdeckas padoTa M MOIIHOCTb, YacTOTa U IEPUOJ
KOJIEOaHNI MaTEMAaTUYECKOT0 U IPYKUHHOI'O MasiTHUKOB, ONTHYECKasl CHJIa COOMPAIOIIEH JINH3BI,
pPaIuOaKTUBHBIA (POH): MJIAHUPOBATH U3MEPEHHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, CIelysl IPEATIOKEHHON MHCTPYKIIUH, BBIYUCIIATh 3HAUCHHE BEJTMYUHBI U
AQHAJIM3UPOBATH IIOJIYYCHHBIC PE3YJILTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPECHMUI;
coOJII01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBaAHHUEM;



pasinyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (DU3MYECKMX MOJENEH: MaTepuajbHas TO4YKa,
a0COJIIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJIaHETapHasi MOJIENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO $/1pa;

XapaKTepU30BaTh IMPHUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OMoOpoil Ha MX omucaHus (B TOM YHUCIE: CIUIAOMETp, AATYMKH IOJOXKEHHUS, PACCTOSHUSA HU
YCKOpEHHUs, paKera, 5XOJIOT, OYKH, IepUCKom, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHUX
SIBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMaTHYHblE PHCYHKHM M3YyYEHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPHU PEIICHUH y4eOHO-TIPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMbI I OCTPOCHUs M300pakeHUI B INIOCKOM 3epKalie U coOuparoleit
JMH3E;

IPUBOAUTE MpPUMEpPHI (HAXOOUTh MH(OpMAIMIO O MpUMepax) MPAKTUYECKOIo HCIOJIb30BAHUSA
(du3nUecKrux 3HAHUH B TIOBCETHEBHOW KHU3HHM I 0OECTIeYeHUsT OE301IaCHOCTH TP OOpAIEHHH C
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pOBbsl U COOJIIOJICHHS HOPM
HKOJIOTUYECKOTr0 MOBEJIEHHS B OKPYKAIOLIEH cpelie;

OCYILECTBIIATh MOMCK MHpOpManuu (huznyeckoro coxaepkanust B MHTepHETe, caMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3alpoc, HAXOAUTh IMYTU OMNPEIEIIEHUS JTOCTOBEPHOCTH IOJIy4YEHHOU
UH(pOpPMAaLUU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

UCTIOB30BAaTh TIPU  BBINOJHEHWM YYEOHBIX 3aJaHUl  HAayYHO-TIOMYJSIPHYIO JINTEPATypy
(GU3MYecKoro cojJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BlaAeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYI'YIO;

co3/laBaTb COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpPMAIUHU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOrO coJepKaHMs, MyOIMYHO MPEACTaBIATh PEe3yJbTaThl
MPOEKTHON WJIM HCCIIEIOBAaTEeNbCKON JEsTebHOCTH, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3y4eHHBIN NOHATUIHBIN anmapar U3y4aeMoro pasjena (GU3UKU U COMPOBOXK/IATh BHICTYIIJICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
Ne | HaumenoBaHue pa3aeioB u Tem | KosmuecTBo yacos
/11 | NpOorpaMmbl
BCEro | KOHTPOJIbHbIE NpaKTHYEeCKHUe
padoThI padoThI
Paznen 1. TensioBble siBaeHUS
1.1 | Ctpoenue u cBOICTBa BEILIECTBA 7
1.2 | TeruoBbie poLIeCChI 21 |1 5
Hroro o pazaeny 28

Paznen 2. DuekTpuyeckne 1 MArHUTHbBIE SIBJIEHUS

2.1 | DnexTpuveckue 3aps/bl. 7 1
3apsiKeHHbIE Telna u ux
B3aUMO/IeiiCTBHE
2.2 | IlocTOSIHHBIH AMEKTPHUECKUI TOK 20 |1 7
2.3 | MaraurtHeble SIBIECHUSA 6 1 15
2.4 | DnekTpoMarHuTHas UHAYKIHUS 4
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO| 68 |3 14,5

I[TPOTPAMME




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 I10JI€ M 3JIEKTPOMArHMTHBIC 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 ¥ ONITUYECKHE 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. IloBroputensHo-0000mIaOMUN MOTYTh

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

Wroro mo pazneny: 9

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Jis yqammxces:

1. Tlepemmkun A.B. ®usuka. 7 knace.-M.: Jk3amen, 2022
2. Ilepsimkun A.B. ®usuka. 8 knacc.-M.: Dk3amen, 2022
3. ®wmsuka. 9 knacc. Yuebnuk (aBropsl A. B. [lepsimkun, E. M. I'yrauk). -M.: [Ipoda, 2019

METOINUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Juis yunrens:
®OIT 000
[Tepoimkun A.B. @usuka. 7 knace.-M.: Dk3amen, 2022
[Tepermkua A.B. @usnka. 8 knacce.-M.: Dk3amen, 2022.
[Meppimkun A.B. @usnka. 9 knace.-M.: lpoda, 2018
Jlykamuk B. U. «CoopHuk 3ama4 1o pusuke 7-9».-M.: IIpocsemenne, 2011.
Tectsl o ¢usuke. 7 knace k yueonuky [lepoimkuna A.B. "®dusuka. 7 kin." - YeborapeBa
A.B -M.: Dk3amen, 2010
7. Tectsl o pusuke. 8 kinacc k yueOHuky llepoimkuna A.B. "®usuka. 8 ki1." - Yeborapepa
A.B -M.: Dk3amen, 2010.

ook wndE

OUP®POBBIE ObPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HHaTtepakTuBHOE yaeOHOE MOcoOme «Harmmnaﬂ (l)I/I3I/IKa» g 7-11 xKmaccoB Ha IUCKaxX

MNopTan ANCTAaHUMOHHOTIO 06yyYeHms obyYatomxcs 06pas3oBaTeibHbIX opraHunsaumn CaHkT-MNetepbypra

(rcokoit.ru)

Poccuiickasa aneKkTpoHHaa wkeona (resh.edu.ru)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

I1K, ITPOEKTOP

YYEBHOE OBOPYJIOBAHUE


https://do2.rcokoit.ru/
https://do2.rcokoit.ru/
https://resh.edu.ru/

KOMIUIEKTBI OBOPYJIOBAHUA JUIA I[MTPOBEJIEHU A JEMOHTPAILIMOHHOI'O
OKCIIEPUMEHA U1 JIABOPATOPHBIX PABOT

OBOPYIOBAHME /15 IPOBEJIEHUS1 JTABOPATOPHBIX, IPAKTHYECKUX PABOT,
JTEMOHCTPAITMI

Bce 00opynoBaHue corinacHo HEOOXOAUMOMY MEPEUHIO JUI IPOBEIeHHs 1a0OPATOPHBIX PaboT .
nabopatopus L-micro, xoMmuiekTsl 000pyRoBaHus JJsi HOATOTOBKHU 1 poBeneHust OI'D no ¢usnke



