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NNOACHUTEJIBbHASA 3AIITMCKA

ConeprxkaHue IporpaMMbl HalpaBIeHO HAa (OPMHUPOBAHHUE €CTECTBEHHOHAYYHOM I'PaMOTHOCTH yUaIlIUXCs U
OpraHu3aLUI0 U3yYeHUs (GU3UKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUThIBatOTCSI BO3MOXHOCTH IIPEMETa
B peamuzauun TtpedoBanuit ®I'OC OOO k naaHUPyEeMbIM JIMUYHOCTHBIM U METAIPEIMETHBIM PE3yJIbTaTaM
00y4eHHUs], a TAK)KE MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHbBIX YUEOHBIX [TPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc duzuku — cucremoo0pa3yronuii ajisi eCTECTBEHHOHAYYHBIX YICOHBIX TPEIMETOB, TOCKOIIBKY
dusznyecKre 3aKOHBI JICKAT B OCHOBE MPOIECCOB U SBJICHUH, U3y9aeMbIX XHMHEH, OMOJIOTHEH, aCTPOHOMHUEH
U Qu3ndeckoii reorpadueit. Puznka — 3T0 MpeaIMeT, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIa B
€CTECTBEHHOHAYYHYIO KAPTUHY MHUPA, HO U MPEAO0CTaBIseT Hauboee sCHbIe 00pa3ilbl MPUMEHEHUs HayYHOTO
METO/1a MO3HaHMUs, T.€. CIloco0a MoIy4YeH s JOCTOBEPHBIX 3HaHU 0 Mupe. Hakonen, ¢pusmka — 310
MPEeAMET, KOTOPBIN HapsiAy € IPYTUMH €CTECTBEHHOHAYYHBIMU MTPEAMETAaMHU JOJDKEH JaTh IKOJbHUKAM
npe/cTaBIeHUE 00 YBIEKAaTeIbHOCTH HAYYHOTO UCCIIEAOBAHUS U PAIOCTH CAMOCTOSITENIEHOTO OTKPBITUS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NYECKOTO 00pa30BaHUS B CTPYKType 00IIeTro 00pa3oBaHUs COCTOUT B
(GbopMUPOBaHNY €CTECTBEHHOHAYUYHOU IPAMOTHOCTH U MHTEPECa K HayKe Y OCHOBHOM MacChl 00y4aromuxcs,
KOTOpHBIC B JAJIbHEUIIIEM Oy Ty T 3aHSITHI B CAMBIX Pa3HO 00pa3HbIX chepax aesrenbHOCTH. Ho He MeHee
Ba)KHOM 3a71a4eil sIBJSICTCS BBISIBIICHUE U TTOITOTOBKA TAJAHTIMBBIX MOJIOABIX JIFOACH JJIs1 IPOIOJKEHUS
o0pa3oBaHus U JaTbHEHUIIEH MTPOQPECCHOHATBLHOM IeATeIFHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
MCCJIEIOBAaHUMN U CO3/IaHIHU HOBBIX TEXHOJIOTUN. COTJIaCHO MPUHATOMY B MEXTYHAPOIHOM COOOIIIECTBE
omnpenenenuto, « EcrecTBeHHOHayYHasi TPAMOTHOCTB — 3TO CIIOCOOHOCTH Y€JIOBEKa 3aHUMATh aKTUBHYIO
TPaXIAHCKYIO MO3UIIMIO TTO OOIIECTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U
€ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UeAMH. HaydHO rpaMOTHBIN 4€TOBEK CTPEMUTCS
y4acTBOBATh B pTyMEHTHUPOBAHHOM OOCYKACHHUH IPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, YTO TPEeOYyET OT HEro CIEIYIONINX KOMIIETEHTHOCTEH !

— HaY4HO O0OBSACHSTH SABJICHUA,
— OIICHHUBATh U TIOHHUMAThb 0COOCHHOCTH HAay4YHOT'O UCCJICIOBAaHMN,
— HHTCPHUPCTUPOBATH JaHHBIC U NUCIIOJIb30BATh HAYYHBIC NOKA3aTCIILCTBA AJI ITOJTYYCHHU A BHIBOIOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelAONIUi BKIa B GOpPMUPOBAHHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0yUarOIUXCSl.

HEJAN NU3YUYEHUSA YYEBHOI'O ITPEJIMETA «®PU3UKA»

enu nzyyenus Gpu3MKu Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus onpeeneHsl B Konmnenuu
npenoaaBaHus yueOHoTo penmera « Pu3nka» B 00pazoBaTenbHBIX opranuzanusax Poccuiickoit deneparumu,
peanu3yromux OCHOBHBIE 00111€00pa30BaTeNbHbIe MPOrpaMMBbl, YTBEpKIEHHOH pemieHneM Konernn
Munucrepctsa npocsenienus Poccuiickoit deneparuu, nporokoi ot 3 nexkadps 2019 r. Ne [IK-48H.

[enu nzyuyeHus: pusnku:

— npuoOpeTeHue HHTepeca U CTpeMIIeHHs 00yUYalONIMXCs K HAYYHOMY U3YUEHHUIO MPUPO/IH,
pa3BUTHE HMX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPECTABICHHUI O HAYYHOM METO/€ MTO3HAHUs U POPMUPOBAHUE UCCIIEAOBATEIHCKOTO
OTHOIICHHUSI K OKPY>KAIOIIUM SIBJIICHUSM;



— (¢opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3y/IbTaTa U3YUYEeHUsI OCHOB CTPOCHUS MaTePHH U
(byHIaMEeHTaIbHBIX 3aKOHOB (PH3UKH,

— (¢opMHpOBaHKE IPEACTABICHUIN O POIU (GU3HKH TSl PA3BUTHS APYTHUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHH,

— pa3BUTHE MPECTABICHHUI 0 BO3MOXKHBIX chepax Oyayiiel mpodecCuoHaANbHOM AeITeTbHOCTH,
CBSI3aHHOU C (PU3UKOM, MOATOTOBKA K JlalbHEiIeMy 00y4eHHIO B 3TOM HaIllpaBiICHUH.

JlocTrKeHHE ITUX IIeJIe Ha YPOBHE OCHOBHOTI'0 00111er0 00pa30oBaHus 00€CIIeUnBACTCS pelICHUEM
CIICIYIONINX 3a/1a4:

— MPUOOPETEHHE 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKHX, TETIIIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— ano6peTeHHe YMGHI/Iﬁ OIIMCKLIBATEL U O0BACHATH (l)I/ISI/ILIeCKI/Ie SIBJICHHUSA C UCITIOJIB30BaHUEM
IMOJIYYCHHBIX 3HaHI/II>'I;

— OCBOCHHE METOJIOB PEIICHHS MPOCTCUIITNX PACUETHBIX 3/1a4 C UCITOJIb30BAaHUEM (DU3HUCCKHUX
MOJIEJIEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

— pa3BUTHE YMEHHI HaOII0AaTh MPUPOIHBIC SIBJICHUS U BBITIOIHSTH OIBITHI, JIJAOOPATOPHBIE paOOTHI U

OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C NCITIOJIBb30BAHUCM U3MCPUTCIIbHBIX HpI/I60p0B;

— ocBoeHHe TpUEMOB paboThl ¢ UHPOpMaIeit GU3NIecKoro coaep:Kanus, BKI0Yas HH(OOPMAIIHIO O
COBPEMEHHBIX IOCTH)KCHUSIX (U3UKH; aHAIU3 U KPUTUIECKOE OlICHUBaHHe HH(OPMALINH;

— 3HAKOMCTBO O cepamu podeccHoHaATBHON IeATETPHOCTH, CBI3aHHBIMHE C (PU3UKOH, U
COBpPCMCHHBIMHU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUKCHUAX (1)H3HHGCKOﬁ HAayKH.
MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBum ¢ ®I'OC OOO ¢usuka sBisercs 00s3aTeabHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBanus. /laHHas mporpamma mpejycMarpuBaeT u3ydeHue (pu3uKku Ha 6a30BOM ypOBHE B
00béMe 238 4 3a Tpu roga oOydeHus mo 2 4 B Hejemo B 7 U 8 Kilaccax M o 3 4 B Hezeno B 9 kiacce.



COJEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

Pa3znen 1. ®usuka u eé posib B NO3HAHMH OKPY:KAIOLIEro MUpa

du3uka — HayKa 0 MPUPOJIe, U3ydaeT (PU3NICCKHUE IBIICHUS: MEXaHUUYECKUE, TEIJIOBBIE, AIICKTPUUECKHE,
MAarHUTHBIE, CBETOBbIE, 3BYKOBBIE.

duznyeckue BenuynHbl. M3mepenue puznueckux senuynt. Pusndeckue npudopsl. [lorpemHocts
u3MepeHnil. MexxayHapoIHasi CHCTEMA €UHHLI.

Kak ¢usuka u npyrue ectecTBeHHbIC HAYKH U3Yy4aloT pupoy. EcTecTBeHHOHAYYHBINM METO/ TO3HAHUS .
Ha0JII0/IeHNe, TOCTaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT 110 [IPOBEPKE TUIOTE3,
o0BsicHeHue Ha0mogaemMoro siBieHus. Onucanue GU3nIecKux sIBJICHUI ¢ TOMOIIBIO MOJIEIIEH.

JdemMoHcTpauuu
1. MexaHnuueckue, TEIUIOBbIE, AIEKTPUUECKNE, MArHUTHBIE, CBETOBBIE SIBJICHUS.

2. dusnueckue npuOOPHI U MPOLEAYPA MPSMBIX U3MEPEHHI aHAJIOTOBBIM U IIU(PPOBBIM TPHOOPOM.

JlaGopaTopHblie padoThI U ONBITHI

1. Onpenenenue HeHsl A€IEHUS LIKaIbl U3MEPUTEIBLHOTO Ipudopa.

2. VI3amepeHue pacCTOSTHUA.

3. smepenue 00bEMa KUIKOCTH U TBEPAOTO TEIA.

4. OnpenenexHue pa3MepoB MajbIX TEJ.

5. 3Mmepenue teMiiepaTyphl Ipy IOMOUIH XKUAKOCTHOIO TEPMOMETPA U JaTUUKA TEMIIEPaTyPhl.

6. [IpoBeenue ucciea0BaHus IO MPOBEPKE TUITOTE3BI: TaTBHOCTH MOJETA IAPHKA, MYIEHHOTO
TOPU30HTANIBHO, TEM O0JIbLIIE, YeM OO0JIbIIEe BHICOTA ITyCKa.

Paznen 2. HepBOHa‘{aIﬂ)Hl)le CBCICHUSA O CTPOCHUMU BELIIECTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepsbl. ONbITH, 10Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE
BeniecTBa. OMbITHI, JOKa3bIBAIOILINE JUCKPETHOE CTPOCHHE BELIECTBA.

JiBmxeHue yacTull BeniecTBa. CBsA3b CKOPOCTH IBUKEHUS YaCTULl C TEMIIepaTypoil. bpoyHoBckoe
nBwkenue, iuddysus. BzaumoseiicTBrue yacTuIl BeleCTBa: IPUTSKEHUE U OTTAIKUBaHHUE.

ArperaTHbIe COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTAUTMICCKUX ) TEIT.
B3anMocBsa3b MEXK 1y CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbI. B3aMOCBS3b MKy CBOMCTBAMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSIHUSX U UX aTOMHOMOJIEKYJISIpPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOIBI.

JdemoHcTpanuu
1. HaGnronenue OpOyHOBCKOTO JIBHYKEHUS.
2. HaGnronenue nudpys3um.

3. HaOuroteHue sIBIICHUM, OOBSICHSIIONINXCS MPUTSHKEHUEM HUITH OTTAIKMBAHUEM YaCTHI] BEIIECTB.

JlaGopaTopHbie padoThI U ONBITHI
1. Ornenka iuamMeTpa aToMa MEeToI0M psiioB (C ucronb3oBaHueM ororpaduii).
2. OTIBITHI 110 HAOJTIOIEHUIO TETUIOBOTO PACIIMPEHHS T'a30B.

3. OmBITH IO OOHAPYIKEHUIO JCHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Pa3znen 3. /IBu:keHne U B3aMMO/IeiiCTBHH

Mexannueckoe nBumxeHue. PaBHoMepHoe 1 HepaBHOMepHOE ABHKeHHE. CKopocTh. CpeHss CKOPOCTh IPU
HEPaBHOMEPHOM JBHKEHUU. PacuéT nmyTu 1 BpeMeHU JBUKEHUs. PaBHOMEPHOE U HEPABHOMEPHOE JIBU-
xkenue. Ckopocts. CpenHsis CKOPOCTh IPH HEPABHOMEPHOM ABYXKCHUH. Pacu€r myTH U BpeMEHH ABUKCHHUS.



SIBnenue uHepuuu. 3aKOH HHEpLUUHU. B3anMopeiicTBue TeN Kak IPUYMHA U3MEHEHUS CKOPOCTH IBUKEHUS
Ten. Macca kak mepa nHepTHOCTH Tena. [InoTHocTs BemecTBa. CBA3b MIIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B
equHNIlE 00BEMA BEIECTBA.

Cuna kak XxapakTepucTHka B3aumoerctsus Teil. Cuia ynpyroctu u 3akoH ['yka. i3mepenue cuisl ¢
HIOMOUIBIO IMHAMOMETpa. SIBIIeHHE TATOTCHUS U cuiia TsbkecTu. Cuita TshkecTd Ha npyrux mianerax (MC).
Bec Tena. HeBecomocts. CroxeHue cuil, HallpaBJIEHHBIX 110 OJIHOM IpsiMoii. PaBHoaelcTBytomas cui. Cuiia
Tpenus. TpeHue CKOIbKEeHUs U TpeHue mokos. Tpenue B npupoe u texuuke (MC).

JdemMoHcTpauuu

1. HaGmroieHre MexaHM4ecKoTo ABM>KEHUS Tea.

2. VI3mepenue CKOpOCTH MPSMOIMHEHHOTO ABMKEHUS.

3. HaGnroenue siBIeHUsI MHEPIUH.

4. HabmroieHre n3MEHEHUs! CKOPOCTH IIPY B3aUMOJICHCTBHH TEJ.
5. CpaBHEHHUE MacC MO B3aUMOJICHCTBUIO TEJL.

6. CnoxeHure CHJl, HalPaBICHHBIX IO OJHOU TPSIMOH.

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PAaBHOMEPHOIO MABMKEHMS (ILIAPHUKA B )KUJKOCTH, MOJIEIH FIEKTPUUECKOIO
ABTOMOOMJIS M T. I1.).

2. OnpeneneHue cpeHel CKOPOCTH CKOIbKEHUsI OpyCKa WK IIapuKa M0 HAKIOHHOW MIIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPAOTO TENA.

4. OMBITHI, IEMOHCTPUPYIOIIHME 3aBUCHMOCTD pacTsKeHUs (1ehopMaIliK) MPYKUHBI OT MPUIT0KEHHON
CUJIBI.

5. OnBITHI, JEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHMSI OT BECA TEJa U XapakTepa
COTPUKACAIOIINUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIIIEHHS U yBEIHMUEHU AaBieHus. JlaBieHne ra3a. 3aBUCUMOCTb J1aBJIEHUs Ta3a
oT 00béMma, Temneparypsl. [lepegada naBneHust TBEpABIMU TEIAMHU, KHUAKOCTIMHU U razaMu. 3akoH [lackans.
[IHeBMaTHuyeckre MalIMHbBI. 3aBUCUMOCTD JIaBJIEHUS KUAKOCTH OT TITyOUHBI. [ mapocTaTuueckuil mapamokc.
CooOmaromuecs cocysl. 'napaBinyeckue MEXaHU3MBI.

Atmocdepa 3eminn u atMmocdepHoe naBieHue. [IpuuuHsb! cyiecTBOBaHUS BO31YIIHOM 000JI0YKY 3eMIIu.
Oneit Toppuuemu. U3mepenne armochepHOro AaBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO AaBJIECHUS OT
BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl 1u1st n3mMepenus aTMoc(hepHOTo JaBICHHUS.

JleiicTBHE )KUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeNo. BrITankuBaroinas (apxuMe108a) cuia. 3aKoH
Apxumena. [InaBanue ten. Boznyxomnasanue.

JdemMoncTpauuu

. 3aBUCUMOCTb J1aBJIEHUS T'a3a OT TEMIIEPaTypHI.

. Ilepenaya naBieHMs KUAKOCTHIO U Ta30M.

. Coobmaronyecs cocypl.

. 'mppaBnuueckuii mpecc.

. IlposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

. 3aBUCUMOCTH BBITAIKUBAIOLIEH CUITBI OT 00bEMA MOTPYKEHHON YACTH Tella U TUIOTHOCTH )KUKOCTH.

~N o OB~ 0N

. PaBeHCTBO BRITAIKMBAIOILIEH CUIIBI BECY BBITECHEHHOM *KUAKOCTH.
8. YcioBue maBaHus TE. IIaBaHUE WIIH NOrpy>KCHUC TCJI B 3aBUCHUMOCTU OT COOTHOILICHUA ILIOTHOCTEH
TCIa U X KUIKOCTHU.

JlaGopaTopHbie padoThI U ONBITHI
1. VccnenoBaHue 3aBHCHMOCTH Beca Tela B BOJIE OT 00bhEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeEIa.



2. OnipenenieHue BBITAIKUBAIOIICH CHITBI, ICHCTBYIOIIEH HA TEJIO, MMOTPYKEHHOE B )KUIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BHITAIKUBAIOIICH CHJIBI, ACHCTBYIOMICH Ha TEJIO B KUAKOCTH, OT MAcCChI TeJa.

4. OnbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITATKUBAIOIICH CHJIBI, ICHCTBYIONIECH Ha TEJIO B KHUIKOCTH,
0T 00bEMa MOTPYKEHHOU B KUIAKOCTh YaCTH TeJIa M OT IJIOTHOCTH KHJIKOCTH.

5. KoncrpyupoBanue apeomeTrpa Wik KOHCTPYUPOBAHKE JIOJKU U ONIPe/ieSIieHHE €€ TPy30M0AbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTL. JHeprus

[TpocThie MeXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAs IJI0CKOCTh. [IpaBuino paBHoBecus peruara. [Ipumenenue
MIpaBUJIa PABHOBECHS pbIdara K 0JI0Ky. «30510To€ paBmiio» Mexanuku. KI1J] mpocThIx MEXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY ¥ TEXHHKE.

Mexannueckas sHeprus. Kunernueckas v noreHuuanbHas sueprus. [Ipespamnienue oqHoro suaa

MEXaHUYECKOU PHEPTUHU B APYroi. 3aKOH COXpaHEHHUS IHEPTUH B MEXAHUKE.

JdemoHcTpanumn
[Tpumepbl MPOCTHIX MEXaHU3MOB

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenuie paboTHI CUITBI TPEHHSI IPH PABHOMEPHOM JIBUXKEHUU TeJa 110 TOPU30HTATILHOM
MIOBEPXHOCTH.

2. VlccnenoBaHue yCiIOBUN paBHOBECHS phIUara.

3. U3mepenue K11/l HakTOHHON MIIOCKOCTH.

4. V3yueHue 3aKk0Ha COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

8 KJIACC

Pa3gen 1. TensioBblie ABJICHUSA

Mopenu TBEPAOrO, )KUIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucraninueckue u amopgHsbie Tena.
OOBbsicHEHHEe CBOWCTB ra3oB, )KUAKOCTEH U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYIPHO-KUHETUYECKOM
Teopun. CMauMBaHUE U KallWJUIAPHBIE IBJICHUS. TEIUI0OBOE pacIIupEHHUE U CKATHE.

Temneparypa. CBs3b TEMIIEpaTyphl CO CKOPOCTHIO TEIIOBOTO IBUKEHUS YaCTHULL.

Buytpennsis sneprust CriocoObl U3BMEHEHNS BHYTPEHHEH SHEPTUu: TeIIonepeiada i COBepIIeHre padoThl.
Bunp! Tennonepeaayun: TENIONPOBOIHOCTh, KOHBEKIINS, U3TyUEHHE.

KonnyecTBo TemioTsl. Y aenabHast TEMIOEMKOCTh BelllecTBa. Temioo0MeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHnue TerioBoro 0ananca. [InaBinenne u oTBep/ieBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y IeJbHas
TerioTa riasienus. [lapoodpazoBanue u konaeHcanus. Mcnapenue (MC). Kunenue. V nenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIIEHHS OT aTMOC(EpHOTo AaBlieHus. BiaxkHOCTh BO3TyXa.

OHeprus ToIIuBa. Y IenbHas TEII0Ta CTOPaHus.

[Tpununs! paboTs! TernoBbix aBurarenei. KI1J rernnoBoro nqsurarens. TennoBble ABUTaTeNH U 3aIIUTa
okpyxaromiei cpensl (MC). 3akoH COXpaHEHUS U PEBPAILEHHUS SHEPTHU B TEIUIOBBIX mporeccax (MC).

JdemoncTpannu

1. Habnionenue OpOYHOBCKOTO JIBHIKEHUS

. HabGmronenue nuddysun

. Habmroienue siBleHUi CMauMBaHUS U KaMUJUTSIPHBIX SIBJICHHMA

. HabmroieHre TernaoBoro paciimpeHust Tel

. I3aMeHeHue naBlieHus Ta3a Npu n3MEHEHUU 00bEMa 1 HAarpeBaHUU UJTH OXJIAXKICHUH
. [IpaBuiia u3MepeHus TeMiepaTypsl

. Bunel Teronepenauu

0 N O OB W N

. OxnaxxieHre npu CoBepUIeHUH paboThl



9. HarpeBanue npu coBepiiieHu# paboThl BHEITHUMU CHIIAMH
10. CpaBHeHHE TEMIOEMKOCTEH Pa3IMIHBIX BEIIECTB

11. HaOmroneune KumeHus

12 HaGnrozieHre MOCTOSTHCTBA TEMITEPATyPhI IPU TUIABJICHUH
13. Moaenu TEeIIOBbIX ABATATEIEH

JlaGopaTopHbie padoThI U ONBITHI

1. OnbIThI 10 OOHAPYKEHUIO AEHCTBUS CUIJI MOJIEKYJIIPHOTO IPUTSKEHUS

2. OnbITHI 110 BBIPALMBAHUIO KPUCTAIJIOB IOBAPEHHOMN COJIM MJTU caxapa

3. OnbITHI 10 HAOJIIOIEHUIO TEIUIOBOTO PACIIMPEHMS I'a30B, JKUAKOCTEH U TBEPABIX TEl

4. OmnpeneneHue 1aBieHUs Bo31yXa B OalJIOHE MIIIPULA

5. OnbITHl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro 00bEéMa M HarpeBaHUs WK
OXJIaXKICHUS

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIONKA )KUIKOCTH B TEPMOMETPUUYECKOUN TPyOKe
OT TeMIIepaTyphbl

7. HaGnroieHue u3MeHeHusl BHyTPEHHE! SHEepruy Tella B pe3yJsibTaTe Terionepeiadu 1 padoThl BHEITHUX
cui

8. MccnenoBaHue siBIEeHUS TEIUI000MEHA IPU CMEIIUBAHUH XOJIOJHOM U ropsiuei BOJIbl

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, HOJYYEHHOI'O BOAOH MPH TEINIOOOMEHE C HarpeThIM
METAJUIMYECKUM LMIIMHAPOM

10. Onpenenenue yaebHOM TEIIIOEMKOCTH BEIIECTBA

11. VccnenoBanue mpoiecca uCnapeHus

12. Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXa

13. Onpenenenue yaenbpHOM TEIUIOTHI TUTABICHUS JIbJ1A

Pasznen 2. 3J1eKTpuqec1me N MAarHUuTHBIC ABJICHUSA

DnexTpusanus Tei. [[Ba posia aIeKTpuIecKux 3apsaoB. BzanmoaenicTere 3apsokeHHBIX Tell. 3akoH Kynona
(3aBUCHMOCTB CHJIBI B3aUMO/IEHCTBUS 3apPsDKEHHBIX TNl OT BEIMYUHBI 3apSA0B M PACCTOSIHUS MEXy TeTIaMH).
Onextpudeckoe nojie. Hanpspk€HHOCTD anekTpruyeckoro nosts. [IpuHnun cynepno3sunuu sMeKTpuIecKux

noJiel (Ha KaueCTBEHHOM ypOBHE).

Hocurenu anexTpudeckux 3apsiioB. DIeMeHTapHbIN dnekTpudeckui 3apsaa. Ctpoenue aroma. [IpoBogHuku
U TU3JIEKTPUKU. 3aKOH COXpaHEHUS 3JIEKTPUUECKOr0 3apsiia.

DNEKTPUYECKH TOK. Y CIOBHS CYIIECTBOBAHUS dJIEKTPUUECKOr0 TOKA. FICTOUHMKH IOCTOSTHHOTO TOKa.
JlelicTBUS 2JEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MarHUTHOE). DIEKTPUUYECKUI TOK B )KUIKOCTAX
Y rasax.

Onexrpudeckas nenb. Cuina Toka. DieKTpudeckoe HanpsbkeHne. ColpoTHBIIEHNE IPOBOIHUKA. Y IENbHOE
COINPOTHBIIEHHE BemlecTBa. 3akoH OMa Juist yyacTka 1end. [locienoBaTenbHoe U NapajlielIbHOE COEMHEHHE
IIPOBOJIHUKOB.

Pabota u MOILITHOCTH 3JIEKTpUYECKOTO ToKa. 3aKkoH J[xoyns— JleHna. DnekTpuueckue Henu 1 noTpeouTenu
3JeKTpUuecKoi sHepruu B ObITy. KopoTkoe 3amblkaHue.

IlocTossHHBIE MarHuTHl. B3anmmoneicTBHE NMOCTOSHHBIX MarHUTOB. MarHutHoe nojie. MarHuTHoe nosue
3eMJIM U €ro 3Ha4eHue IS KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOT O TOKA.
[IpuMeHeHne ANEKTPOMarHuTOB B TEXHUKE. JIeiICTBHE MarHUTHOTO MOJIs1 HA IPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATENb TIOCTOSTHHOTO TOKA. Vconb30BaHue 2JEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIOPTE.

OnbiTel Dapanes. SABnenue anekTpoMarauTHOM nHAykuuu. [Ipasuio Jlenua. Dnextporeneparop. Criocoob

MOJIyUCHUS BHGKTpH‘IeCKOﬁ SHCPTHUHU. 9JI€KTpOCTaHI_[I/II/I Ha BO300HOBIISIEMBIX HCTOUHHKAX OHCPIUH.
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OHCTPAUMHU

DJIeKTpU3alus Tel
JIBa pos1a RIEKTPUUYECKUX 3aps0B U B3aUMOICHCTBHE 3apSIKCHHBIX TEIT
Y CTpolcTBO U IEUCTBUE 3IEKTPOCKOIA
DIIeKTpOCTaTUYeCKask MH Ty KIS
3aK0H COXpaHEHUS JICKTPUICCKUX 3apsiI0B
[TpoBOAHUKHY M TUATICKTPUKH
MopenupoBaHHE CUIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS
VICTOYHMKH MOCTOSTHHOI'O TOKA
JleiicTBUS STIEKTPUYECKOTO TOKA
. DJIIEKTPUUECKUM TOK B )KUIKOCTH
. "a30BBIi1 pazpsg
. I3mepeHue cuitbl Toka aMIepMeTpoM
. I3mMepeHue 37eKTpUIecKoro HampsKeHUsT BOJBTMETPOM
. Peocrar u mara3uH conpoTuBIICHUM
. BzaumopelicTBre MOCTOSHHBIX MArHUTOB
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICIICHHS ITOJIOCOB MarHuTa
. MoaenupoBaHre MarHUTHBIX TOJICH MTOCTOSIHHBIX MarHUTOB
. OneIT DpcTena
. MarauTHoe 1moJie Toka. DJIEKTPOMarHuT
. JleficTBHE MarHUTHOTO TIOJIsI HA TPOBOJIHUK C TOKOM
DJIEKTPOABUTATENb TIOCTOSHHOTO TOKA
. UccnenoBanue siBIeHUS 2IEKTPOMArHUTHON HHAYKIIUH
. OnbiTel @apajnes
. 3aBUCUMOCTb HaIlpaBJIE€HU UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3SHUKHOBEHUS
. DIIEKTpOreHepaTop MOCTOSHHOI'O TOKA

JlabopaTopHbie padoThI M ONBITHI

1.

o~

6.

OnbIThl IO HAOIIOAEHUIO SJEKTPU3ALIUY TEJI MHAYKIUEH U IPU CONPUKOCHOBEHU U

HccnenoBanne NeiCTBUS JIEKTPUYECKOTO OIS HA IPOBOJAHUKH U TUAJIEKTPUKU

C6opka 1 mpoBepka paboThI AIEKTPUUECKOI e OCTOSIHHOTO TOKa

W3mepeHne u perynupoBaHue CUIIbI TOKA

N3mepeHne U perynnpoBaHue HaIPSIKEHUS

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U

HAIIPSKCHUSA HAa pE3UCTOPEC

7.

OHI)ITBI, JAEMOHCTPUPYIOMIUE 3aBUCUMOCTD 3JICKTPUUCCKOT'O COMMPOTHUBIICHHUA ITPOBOJAHNKA OT €TI0 AJIMHEI,

rjionrajay nmornepeyHoro CCUYCHUA U MaTepuajia

8.
9.

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

[IpoBepka mpaBuIIa CIIOKEHUS HATPSYKEHUH MPH MOCIIEI0BATENLHOM COCIMHEHUH JIBYX PE3UCTOPOB
[TpoBepka mpaBwIa IS CHITBI TOKA TIPH MapaJICIbHOM COSIMHCHUH PE3UCTOPOB

Omnpenenenue padOTHI AIEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP

OmnpeneneHre MOITHOCTH DJIEKTPHUECKOTO TOKA, BBIZCIIIEMOM Ha PE3UCTOPE

HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, HTYIIETO Yepe3 JaMIIOUKy, OT HANPsDKEHUS Ha Hel
Onpenenenue KII/] narpeBarens

HCCJ’IGHOB&HI/IG MAarHuTHOTO B3aHMOﬂeﬁCTBHH IIOCTOSAHHBIX MAarHuTOB

I/I3yquI/Ie MAaravMTHOTIO ITOJIA IMOCTOSAHHBIX MAarHuTOB IIPU UX O6’BC}1HH€HI/II/I " pasgciICcHun

HccnenoBanue qeicTBUS 3JIEKTPUIECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY



17. OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCKMOCTh CHIIBI B3aUMOACHCTBHUS KAaTYIIKH C TOKOM U MarHUTa OT
CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTyIIIKe

18. M3yuenue aeiicTBUs MAarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM

19. KonctpyupoBanue u u3ydeHHE padOTHI 3JIEKTPOABHraTENs

20. Uzmepenne KI1J] anexTpoaBUraTeIbHOM yCTAHOBKU

21. OnBITHI IO UCCIIEAOBAHUIO SBJICHHS DJIEKTPOMArHUTHOM MHYKIIMU: HCCIIEI0BaHHE U3MEHEHU I

SHAYCHUA U HAITPABJICHUA HHAYKIIUOHHOI'O TOKA.

9 KUIACC

Pa3zgena 1. Mexanndeckue iBJICHUSA

Mexanunueckoe qBuxkenue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAaHUUECKOIO
JIBHKEHMsI. PaBHOMEPHOE IPSIMOJIMHEMHOE ABMXKEHNE. HepaBHOMEpHOE IPAMOIIMHENHOE JBUKEHHUE.
Cpenssisi ¥ MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMoinHeHoe aABkeHne. CBoOoaHoe najgenue. OnbITel [anumes.

PaBHOMepHOE BHKEHUE 110 OKpY)HOCTH. [lepuon u yacrtora obparenus. Jlnnelnas u yrioBasi CKOPOCTH.
[{eHTpOCTPEMUTEIBHOE YCKOPEHHUE.

[Iepssiii 3akon HetoToHa. BTopoii 3akon HetoTona. Tperuii 3akon HetoTona. [Tpunuun cynepnozunuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUs! CKOJIbKEHMSI, CUIIa TPEHUS ITOKOs, APYTHE BUIbI
TpPEHUS.

Cuna TsDKEeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHUe CBOOOIHOTO NaieHus. [IBIKEeHUE IIaHeT
Bokpyr Counnna (MC). [TepBast kocMuyecKasi CKOpocTb. HeBecoMOCTh U TIeperpy3KHu.

PaBHOBecue maTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TEll0. PaBHOBECHE TBEPIOTO TENA € 3aKPEIIEHHOM
ocblo BpaeHuss. MomeHT cuisl. LleHTp TsxecTy.

Nmnynbe Tena. Ismenenune ummnynbca. UMnynbe cuiibl. 3aK0H cOXpaHEHHS UMITyJIbca. PeakTuBHOE
nswkerne (MC).

Mexanunudeckas paboTa U MOIIHOCTb. PaboTa cuit TskecTH, ynpyrocty, TpeHust CBsi3b SHEPTHH U pabOThI
[ToreHnnanbHas sHEPTUs TENA, OJHATOrO HaJ IOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas S3Heprus CxKaTou
npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUU. 3aKOH COXPaHEHUS MEXaHUYECKON

SHEpPruu.

JdemMoncTpauuu

Habmronenne MexaHnuecKoro ABUKEHHs TeJla OTHOCUTENIBHO Pa3HbIX Tel 0TcuéTa

CpaBHeHue IyTel U TPACKTOPUI IBUKEHUS OJHOTO U TOTO XK€ TeJla OTHOCUTEIBHO PAa3HBIX TEI OTCYETA
W3mepeHne CKOpOCTH U yCKOPEHUS MTPSMOJIMHEWHOTO JBUKECHUS

HccnenoBanne MpU3HAKOB PAaBHOYCKOPEHHOTO JABM)KEHHUS

o s wnh e

Habmronenue nBrxeHus Tela o OKPY>KHOCTH

6. Habmroienne MexaHu4ecKuX sIBICHUH, IPOUCXOIAIINX B cucTeMe oTcuéTa « Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIHHO KaOMHETa QU3HKU

7. 3aBUCHMOCTH YCKOPEHUS TeJla OT MAacChl TeJla U IEUCTBYIOMICH Ha HETO CHJIBI

8. Habmronenue paBeHCTBA CHII TIPU B3aMMOJIEHCTBUH T

9. M3MeHeHue Beca Tena Mpu YCKOPESHHOM JIBHKEHUU

10.ITepenava ummymbca Npu B3aUMOJACHCTBUH TEIl

11.TTpeobpazoBaHus SHEPTUU TIPU B3aUMOICHCTBUU T

12.CoxpaHeHne uMIyibca Mpy HEYMPYTroM B3aUMOIeHCTBUN

13.CoxpaneHne uMmnyibca npu abCoNMOTHO YIIPYTOM B3aUMO 1€ CTBUN

14 HabnroneHue peakTHBHOTO JBUKCHHS



15.CoxpaHeHue MEXaHMYECKOM SHEPTHH ITPHU CBOOOTHOM MaICHUHU
16. CoxpaHeHrE MEXaHUYECKOW SHEPTUH TIPH ABMKECHUH Tella O JCHCTBUEM MPYKIHBI

JlaGopaTopHbie padoThI U ONBITHI

1. KoHcTpyHnpoBaHHe TpaKTa Jisl pa3roHa U JalbHEHIIIEro paBHOMEPHOTO JBM)KCHUS IIAPUKA HITH
TEJICHKKHU

2. Ormpenenenue cpeHel CKOPOCTH CKOJBXEHUS OpYCKa MM IBUKCHHS IIapHKa M0 HAKJIOHHOM
IUIOCKOCTH

3. Ormpenenenue yCKOpEHHs Tella IPU paBHOYCKOPEHHOM JBMKCHUH 110 HAKIIOHHOM TIOCKOCTH

4. ViccnenoBaHue 3aBUCUMOCTH IIyTH OT BpEMEHH MIPHU PABHOYCKOPEHHOM JIBHKEHUH 0€3 HauaaIbHOU
CKOpPOCTH

5. TlpoBepka rumoTe3bl: €CIIU MPU PAaBHOYCKOPEHHOM JBI)KEHUH 0€3 HAYaIIbHOM CKOPOCTH ITyTH OTHOCSTCS
KaK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJMTHAKOBBI

6. MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO AaBJICHUS

7. Ompenenenne KodpPUIIEHTA TPEHUS CKOIBKEHUS

8. Ormpenenenne KECTKOCTH MPYKHUHBI

9. Ompenenenue pabOTHI CUIIBI TPEHHUS IPY PABHOMEPHOM JIBUKEHHUH TeJIa 10 TOPH30HTATBHON
MIOBEPXHOCTH

10.0Onpenenenne pabOThI CHIIBI YIPYTOCTH TMPH MOABEME Tpy3a ¢ UCIOJIb30BAHHEM HETIOIBUKHOTO U
MOJABUXKHOTO OJIOKOB

11.M3y4eHue 3aKOHA COXpaHEHUS SHEPTUH

Pa3nen 2. MexaHn4ecKHe KOJI€0AHNA U BOJHBI

KonebarensHoe npmxenne. OCHOBHBIE XapaKTePUCTUKH KOJIEOAHUIL: TepHo/l, YaCTOTa, aMILIUTY1a.
MaremaTuueckuii U npy>XKUHHBINA MasTHUKH. [IpeBpaliienue sHepruu npu KoyiedaTeIbHOM IBUKEHUH.
3aryxaromue Kosnebanus. Beinyxnennblie konedanus. Pesonanc. Mexanndeckue BoiaHbl. CBOICTBa
MEXaHUYECKUX BOJIH. [Ipo 10bHBIE U MTONIEpEeYHBIE BOJIHBI. JJIMHA BOJHBI U CKOPOCTB €€ pacIpOCTPaHECHUS.
MexaHu4eckre BOJHBI B TBEPOM Telte, ceficMuueckue BoHbl (MC).

3Byk. ['poMKOCTh 3ByKa U BbicOTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u yIbTpa3ByK.

JdemMoncTpauuu

1. HaGmronenue xonebanuii Tei moj AeHCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH
2. HaGmronenue konebaHuii rpy3a Ha HUTH U Ha TIPYKUHE

3. HaGnroneHue BbIHY XK I€HHBIX KOJIEOaHUH U pe30HaHca

4. PacipocTpaHeHHe POI0JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJICIIH)

5. HaGmnroienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKycTH4eckuii pe3oHaHe

JlaGopaTopHbie padoThI U ONBITHI

1. Ompenenenre yacTOTHI U NEpU0/ia KoJeOaHU MaTeMaTHYeCKOro MasiTHUKA

2. OnpeseneHue 4acTOTHI M TEpHOAa KoJIeOaHUH PYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH IIEpro/1a KoJeOaHuH MOJIBEIIEHHOT0 K HUTH Tpy3a OT JJIMHBI HUTH

4. HccnenoBanue 3aBUCUMOCTH MIEPHO/1a KOJIEOAHU IPYKMHHOTO MasiTHUKA OT Macchl rpy3a

5. IlpoBepka HE3aBUCUMOCTH Mepro/ia KoieOaHuii rpy3a, MOABEIIEHHOT0 K HUTH, OT MacChl Tpy3a

6. OnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTb Iepro/ia KojaeOaHUi Ipy>KHHHOTO MasiTHUKA OT MacChl rpy3a
1 5KECTKOCTU MPYKUHBI

7. I3mMepeHue ycKopeHusi CBOOOIHOTO MaIeHUs

Pa3nen 3. DiieKTpOMArHUTHOE 10J1€ M 3JIEKTPOMATHUTHBIE BOJTHBI



DNEKTPOMarHUTHOE MoJIe. DJIEKTPOMarHUTHbIE BOIHBI. CBOICTBA 1€KTpOMarHUTHBIX BoJH [Ikana
3JIEKTPOMAarHUTHBIX BOJIH. MCIIONBb30BaHNE 2IEKTPOMAarHUTHBIX BOJIH JIJISL COTOBOM CBSA3H.
DnexTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BosiHOBBIE CBOICTBA CBETA.

JdemMoHcTpauuu
1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH

2. BotHOBBIE CBOWCTBA CBETA
JlaGopaTopHbie padoThI U ONBITHI

1. I3y4yeHue CBOHCTB 3JIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO MOOMIJIBHOTO TesehoHa

Pa3gea 4. CBeToBbIC AIBJICHUSA

JlyueBas monens cBera. Mictounuku cseta. [IpsmonnHeiinoe pacripocTpanenue cBera. 3atmenus CoiHIa U
Jlynsl. Otpaxkenue cBeta. [1nockoe 3epkano. 3akoH OTpakeHHUsI CBETA.

ITpenomnenue cBera. 3akoH npenomieHus ceera. [loiHoe BHyTpeHHee oTpaxkeHue cBera. Mcnonp3oBaHue
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon nydeit B tun3e. Onrtuyeckas cucrema oroarnmapara, MuKpockona u Teaeckona (MC). I'na3
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U 1aJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CriojkeHune CrieKTpaibHbIX LIBETOB. Jlucnepcus

CBCTa.

JdemMoHcTpauuu

[IpssMOnMHENHOE PaCIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuyenue n300paxeHuil B III0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomiienue cBera.

OnTruyeckuii CBETOBO/I.

Xon nyuelt B cobuparoniei JuH3e.

Xop Jydel B pacCenBarollel JIMH3E.

[Tonyuenue nzo0pakeHUM ¢ MOMOIIBIO JIMH3.
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[Ipunnun neiictBus goroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10.Mopensb ri1asa.

11.Pa3noxeHune 0em0ro CBeTa B CIIEKTP.

12.TTomrydenue 6€10T0 CBETA MPH CII0KEHUH CBETA PA3HBIX IIBETOB.

JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCHMOCTH yTJla OTPA)KEHUsSI CBETOBOIO JIy4ya OT yTIJia MaIeHuUs.

2. N3ydenne xapakTepUCTUK H300pakeHUs IPeIMeTa B IMJIOCKOM 3epKale.

3. UccrnenoBanue 3aBUCMMOCTH YTJIa IPEIOMIICHHUSI CBETOBOTO JIy4a OT YIJia aJeHUsI Ha TPAHUIIE «BO3TYX
—CTEKJIO».

4. TTony4yenne n300paxeHU ¢ TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenue GOKyCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEH TUH3HI.

6. OIBITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI 110 BOCTIPUSATHUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUH Yepe3 IIBETOBBIC PUIBTPHI.

Pasnen 5. KBanroBble iBJIeHHS

Omnsitel Pesepdopaa u mnanerapras Mmojens aroma. Mojens atoma bopa. Mcmyckanue U moTJIonieHne
cBera aroMoM. KBaHTbI. JInHeYaTbie CIEKTPHI.
PannoaktuBHOCTE. Anb(a, 6eTa n ramma uznydenusi. CTpoeHnue aToMHOTo sjpa. HykionHast Moaens



aTOMHOTO siapa. M30TomsI.
PannoaktuBHbie npeBpaienus. [lepuoa nmomypacmnaaa aTOMHBIX SIAED.
S nepHblie peakiyu. 3aKOHbI COXPAHEHUS 3apsI0BOTO M1 MAaCCOBOTO YHCEN. DHEPTHUs CBSA3U aTOMHBIX SIIEP.
CBs13b MacChl ¥ dHEpruM. Peakiiu cuaTesa u aenenus saep. Mcrounnku sneprun Cosnmna u 38831 (MC).
SInepHast sHepreTuka. J{eicTBHs paAMOaKTUBHBIX H3JIy4YeHHU Ha KuBble opranu3msl (MC).

JdemMoHcTpauuu

1. CiexTpsl U3Myu€HUs U MOTJIOIEHNUS.

2. CexTpbl pa3InyHbIX Ta30B.

3. CnexTp BozOpoOIa.

4. HabGmroneHue TpekoB B kamepe Buiibcona.

5. Pabota cuérurka HOHU3UPYIOIIUX U3ITydEeHUH.

6. Peructpanus n3myyeHust IpUPOAHBIX MHHEPAJIOB U TPOIYKTOB.

JlaGopaTopHbie padoThI U ONBITHI

1. HaGmroieHue CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3y YSHHS.

2. VlccnenoBaHue TPEKOB: H3MEPEHHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
3. U3mepenue paarnoakTHBHOTO OHA.

IloBTOPUTEILHO-0000 1AM MOTYIb

[ToBTOpHUTETHEHO-0000IIAIOIIII MOTYJTb TIPEHA3HAYCH /ISl CHCTEMATU3ANH U 0000IICHHUS TIPS IMETHOTO
COJZICPKAHMSI M OTIBITA JEATEILHOCTH, IPUOOPETEHHOTO MPH U3YUYSHHUH BCETO Kypca PU3UKH, a TAKKE IS
noAroToBKH K OCHOBHOMY rOCYJapCTBEHHOMY dK3aMeHY MO (U3HKe 7151 00yUaroluXcsi, BRIOPaBIINX 3TOT
y4eOHBIH IpeIMeT.

HpI/I HU3Y4YCHHHU JAHHOI'O MOAYJIA PCAIN3YIOTCA U CUCTEMATU3HUPYIOTCA BUbI ICATCIIBHOCTH, HA OCHOBC
KOTOPBIX O6€CH€‘H/IBaCTC$I JOCTHIKCHHUC MTPCAMETHBIX U MCTAITPCAMCTHBIX IINTAHUPYCMBIX PE3YJILTATOB
00yuenus, GopMHUpPyeTCS ECTECTBEHHO-HAYYHAsi TPAMOTHOCTh. OCBOEHHE HAYYHBIX METOJIOB UCCIICTOBAHUS
SIBJIEHUU mpupoabl U TCXHUKH, OBJIAICHUC YMCHUAMU OOBACHSTH (1)I/ISI/I‘~I€CKI/I€ SABJICHUS, IPUMCHAA
MMOJIYUYCHHBIC 3HAHUA, pE€IIaTh 3aJa4u, B TOM YUCJIC KAUCCTBCHHBIC U OKCIICPUMCHTAJIbHEBIC.

[IpuHUIMNIIMAIBHO 1€ATENBHOCTHBIN XapaKTep JAHHOTO pa3iesia peajiu3yeTcs 3a CUET TOTO, UTO yJaluecs
BBITTIOJIHAIOT 3aJaHus, B KOTOPBIX UM npennaraeTc;I:

— Ha OCHOBC ITIOJTYYCHHBIX 3HAHHUH pacrio3HaBaTb U HAYYHO OOBSICHATD (1)I/I3I/I‘~IGCKI/I€ SIBJICHHUS B

OKPY’KarOIIeH MPUPOJIe U TOBCETHEBHOM )KU3HU;

— HCIOJIb30BATb HAYYHBIC MCTOABI UCCIICAOBAHU S (I)I/ISI/I‘IGCKI/IX SIBJICHHI, B TOM YHUCIIE OIS IMPOBCPKU
THUIIOTE3 U MOJYUYCHU S TCOPETUUCCKUX BBIBOIOB,

— OOBSICHATH Hay4YHbIC OCHOBBI HanOo0JIee BaXKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOTHﬁ,
HAnpuMeEp, MPaKTUICCKOT0 UCITOJIB30BaHM A Pa3JIMYHBIX HCTOYHUKOB O HCPIrh Ha OCHOBEC 3aKOHa ITpe-

BpaliCHUA U COXpPaHCHUA BCEX U3BCCTHBIX BUAOB OHEPTHUH.

Kaxcz(a;l N3 TCM OJAHHOTO pa3aciia BKIIIOYACT SKCIICPUMCHTAJIIbHOC UCCIICIOBAHNUE 0606H.I3.IOH.ICTO
XapaxkTepa. Paznen 3aBCPIIACTCS ITPOBECACHUCM JHAarHOCTHYECKOM U OLIEHOYHOM pa6OTBI 3a KypcC OCHOBHOM
IIKOJIBI.



INNTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

N3zyuenue yuebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUs TOIKHO
o0ecrneunBaTh JOCTHKEHUE CIEAYIONIUX JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe 6ocnumanue:
— MPOSBIIEHHE UHTEpPECca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NUECKON HayKH;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTH)KEHUSIM POCCUNCKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u dyxo6Ho-upagcmeenHoe 60CnuUmanue:

— TI'OTOBHOCTb K dAKTUBHOMY Y4YdCTHIO B 06CY)KI[CHI/II/I O6HI€CTB€HHO'3H8,LII/IMBIX N OTHYCCKHX HpO6J’I€M,
CBA3aHHLBIX C IIPAKTUYCCKUM IIPUMEHCHUEM ,Z[OCTI/I}KCHI/Iﬁ (l)I/ISI/IKI/I,

— OCO3HaHHEC BaX)XHOCTH MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B JCATCIbHOCTH y‘IéHOFO.
Icmemuueckoe eocnumanue:.

— BOCHPHSITHE ICTETUUECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOT0 TOCTPOEHMSI, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

llemwcmu HAY4YHO20 NO3HAHUA .

— OCO3HaHME EHHOCTH (PU3HUECKON HayKHU KaK MOLTHOIO HHCTPYMEHTA [T03HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHUM, BAKHEHUILIEH COCTABIISAIONIEH KYJIbTYPHI,

— pa3BUTHE HAYYHOM JIFOO03HATENFHOCTH, UHTEpECa K UCCIEeI0BATEIbCKOM AeSITEIHOCTH.
Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHOZ0 O1A20NONYUUA '

— OCO3HaHHEC ICHHOCTHU 0e30I1acHOTO o6pasa JKU3HU B COBPCMCHHOM TEXHOJIOTHYCCKOM MHUPC,
BaKHOCTHU ITPABUJI 0e30MmacHOro MOBCACHUS HA TPAHCIIOPTE, HA JOPOTaX, € SJICKTPUICCKUM U TCIIJIOBBIM
O60py,Z[OBaHI/IeM B JOMAITHUX YCJIOBUSIX,

— c(pOpMHUPOBAHHOCTH HaBbIKA pe(IeKCHH, TPU3HAHIE CBOETO MPaBa Ha OIIMOKY M TAaKOr'o Xe Mpasa y
JPYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHUBHOE y4acTHe B PCIICHUH MPAKTUYECKUX 3a/1a4 (B paMKaxX CEeMbH, IIKOJIbI, TOPO/Ia, Kpas)

TEXHOJIOTUYECKOM M COLMaIbHON HANPaBIEHHOCTH, TPEOYIOUINX B TOM YHCIIe U (PU3NUECKUX 3HAHUH;
— HHTEepec K MPaKTUYECKOMY H3Yy4YeHHIO Mpodeccuid, CBsI3aHHBIX C (PU3UKOM.
JKonocuueckoe eocnumanue:

— OpHEHTalus Ha IpUMEeHEeHNe (PU3NUECKUX 3HAaHUH JIJIS pelIeH s 3a/1a4 B 00JIaCTH OKpY KaroIien

CpC€anl, IJIaHUPOBAaHUA TOCTYIIKOB U OU€HKN UX BO3MOXKHBIX HOCHC}ICTBI/Iﬁ JJISA OKPY)KaIOHIeﬁ cpem)I;
— OCO3HaHWE TI00ATBLHOrO0 XapakTepa IKOJIOTHYSCKHX MPOOJIeM U MMyTel X pPeIIeHUs.
Aoanmauyusn 00yuarouiezoca K UsMeHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTH BO B3aUMO/IEHCTBUHM MPYU BBHIMOIHEHUH UCCIIEIOBAaHUHN U IPOEKTOB (PU3NYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUAM JIPYTHX;

— IOBBINICHUC YPOBHHA CBOEM KOMIIETEHTHOCTH 4epe3 IMPAKTUYCCKYIO ACATCIIBHOCTD,



— MOTPeOHOCTh B (POPMHUPOBAHMH HOBBIX 3HAHH, B TOM YK CIIe (POPMYJIUPOBATH UICH, TTOHSTHS,
TUMOTE3bl 0 (PU3UYECKUX OOBEKTAX U SBJICHHSIX;

— o0co3HaHue Ie(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
— IUIAaHUPOBAHUE CBOET'O PA3BUTHS B PUOOPETCHUU HOBBIX (PU3NICCKUX 3HAHUA;

— CTPEMJICHUC aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3U IIPHUPOJBI, O6H.[€CTBa N 5KOHOMMKH, B TOM
YHCJIC C UCITIOJIB30BAHHUEM (1)I/I3I/I‘IGCKI/IX 3HaHI/II71;

— OII€CHKAa CBOHX HeﬁCTBHﬁ C yLIéTOM BJIMSIHHA HAa OKPYXAIOIIYIO CPpEAY, BO3SMOXHBIX rJ100aJIbHBIX

OCJIEACTBUH.

METAIIPEJIMETHBIE PE3YJIBTATBI
YHuBepcajbHbIE IO3HABATEIbHbIE 1eHCTBUSA
Bba3zoevie nozuueckue oeiicmeus.
— BBISIBIISITH M XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHUI);
— YCTaHaBJIMBATh CYIECTBEHHBII MPU3HAK KJIacCU(PUKALUN, OCHOBAHHUS IS 0000IIEHUS U CPABHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTUBOPCYHA B paCCMATPHUBACMbBIX (I)aKTaX, JaHHBIX U Ha6J'IIOI[eHI/I$IX,
OTHOCAIIIUXCA K (I)I/ISI/IIICCKI/IM SIBJICHUSIM,

— BBIABJIATH NIPUYIUHHO-CJICACTBCHHBIC CBA3U IIPU U3YUYCHHUU (1)H31/II-ICCKI/IX SIBIICHUH U IIPpOLECCOB,
ACIaThb BBIBOALI C UCITOJIB30BAHUECM ACAYKTUBHLIX U HHAYKTHUBHBIX YMO?,aKJIIO‘-IeHHﬁ, BbIABUT'aTh
THUIIOTC3BI O B3AUMOCBA34AX (I)I/I3I/I‘IGCKI/IX BCJIMYUH,

— CaMOCTOATEIBHO BEIOUPATH CIIOCO0 pemieHus yueOHol pu3nueckoil 3a1auu (CpaBHEHNE HECKOJIBKIX
BapHAHTOB PELICHHS, BBIOOP HanOO0JIee MOAXOIALIETO C YIETOM CaMOCTOSATEIBHO BBIJIETICHHBIX
KPUTEPUEB).

ba3zoewvie uccneoosamenvckue oeiicmeus.
— HCHOJIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT TO3HAHMS,

— MPOBOAUTH IO CAMOCTOATCIIBHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIM (1)1/131/1%010/1171
OKCIICPUMCEHT, HEOOJIBIIOE HUCCICOAOBaHUC (1)I/I3I/III€CKOFO SIBJICHUS,

— OICHHBATb HAa TPUMCHUMOCTb 1 JOCTOBECPHOCTb I/IH(I)OpMaLII/IIO, MOJIYUCHHYIO B XOAC€ UCCICAOBAHUS
HJIA DKCIICPUMEHTA,

— CaMOCTOSITEIIbHO OPMYITUPOBATH 000OIIEHUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/ICHHS, OTIBITa, HCCIICIOBAHMS,

— IPOTrHO3UPOBATE BO3MOXKHOC nanLHeﬁmee pasBUTHUC (i)I/ISI/I'-IeCKI/IX IIpOLECCOB, a4 TAKKC BbI/IBUT'ATh

MMPEAITOJIOXKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX M KOHTCKCTAX.

Paboma c ungpopmaueir:

— MPUMEHSTH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI IIPH IMOUCKE U 0TOOpe HHPOPMAITUU UITH
JAHHBIX C YU4ETOM MPEATI0KEHHON yueOHOM (hu3nueckoi 3a1auu,

— aHaJM3UpOBaTh, CHCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIINIO PA3TUUYHBIX BUJOB U (hOpM
IIPEACTaBIICHNUS,

— CaMOCTOATEIbHO BIOUPAaTh ONTUMANIbHYIO (OpMY IpeIcTaBIeHus UH(POPMAIMHU U WILTIOCTPUPOBATH
pelaemMble 3314 HECJIO0KHBIMU CXEMaMH, TUarpaMMaMy, HHOU rpadMKoi U UX KOMOMHALUAMU.



YHuBepcajibHble KOMMYHHUKATHBHBIE 1eHCTBUS

Obwenue:.

— B Xo7ie 00cyXIeHHsI yueOHOTro Marepuaia, pe3yabTaToB Ja00paTOPHBIX PAadOT M MPOEKTOB 334aBaTh
BOIIPOCHI 110 CYIIECTBY 00CY>KIaeMOil TeMbI U BBICKA3bIBaTh UCH, HAIlCICHHBIE HA DPELICHHE 33Ja4d U
HoJiepKanue 6J1aroenaTeaIbHOCTH OOIEHHS;

— COIIOCTABJIATH CBOU CYXACHUA C CYXKACHUAMU APYTHUX YUHAaCTHUKOB AMAJIOra, O6H8py>KI/IBaTI>
pas3siiniue U CXO0ACTBO HO3HI.[PII>1;

— BBIPAXXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U IMCbMEHHBIX TCKCTAX,

— MyOJIMYHO IPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3HMYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCIIEIOBAHUS, IPOEKTA).

Coemecmmnasn oeamenpHocms (COmpyoOHU4EeCmaeo).

— TMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAJIbHOU paOOThI TP PEIICHUN
KOHKPETHOM (hU3n4yecKoit mpoOIeMBl;

— IPHUHUMATh LCIU COBMECTHOM ACATCIIBHOCTH, OPpraHU30BbIBATH I[Gf/iCTBPI?I o €€ JOCTUKCHUIO:

pacnpenesTh PO, 00CYKIaTh MPOIECCHI M PE3YIbTaThl COBMECTHOM paboThI; 00001aTh MHCHHUS
HECKOJILKUX JIIONEH,

— BBIIIOJIHATH CBOIO 4aCThb pa6OTLI, AOCTUI'asl KAUCCTBCHHOI'O pE3YyJibTaTa I10 CBOEMY HAIIPABJICHUIO U
KOOPAUHUPYs CBOU HeﬁCTBHH C IpyruMH 4JICHaMH KOMaHbI,

— OIICHHMBATh KAa4€CTBO CBOCI'O BKJIaZa B O6HII/II71 MMPOAYKT I10 KPUTCPHUAM, CAMOCTOATCIILHO

chOpMYITMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBHSI.

YHuBepcajbHbIe peryJsaiTHBHbBIE 1eiCTBUA

Camoopzanuzayus:

— BBISABIIATH NPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsAX, TPEOYIOMIMX JUIsl pelIeHUs PU3MUYEeCKUX
3HAHWM;

— OPHUEHTHUPOBATHCS B PA3NUYHBIX MMOAXO01aX IPUHATHUS pelIeHUH (MHIUBUAYAIbHOE, IPUHATHE
peleHus B TpyIe, IPUHATHE PeIlieHU Ipynoil);

— CaMOCTOSATCIBbHO COCTABJIATH aJITOPUTM PCHICHUA @)HSH‘ICCKOI\/'I 3aa4Hu UJIM IJIaHa UCCIICA0OBAHU C

y4€TOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH IIpeJiaraeMble
BapHAaHThI PELICHUH;

— JenaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxkonmpons (peghrexcusn):
— J1aBaTh QJICKBATHYIO OIIEHKY CUTYyaIlMU U TIpeIIaraTh IiaH e€ N3MEHEHUS;

— OOBACHSATH IPUYMHBI JOCTHKECHUS (HEOCTHIKSHHUS) PE3YJIbTATOB JACATEIIbHOCTH, 1aBaTh OI[CHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B ICATEIBHOCTbH (B TOM YHCIIE B X0/ BHITIOJTHCHUS (PU3UUECKOTO UCCIICIOBAHUS
WJIM TIPOCKTA) Ha OCHOBE HOBBIX 00CTOSITEILCTB, M3MCHHUBILIUXCS CUTYallUi, YCTAHOBJICHHBIX OLITHOOK,
BO3HUKILIUX TPYAHOCTEH;

— OICHUBATH COOTBETCTBUC PC3YyJIbTAaTa LCJIU U YCIIOBUAM.

3M01{MOHa./lebll7 UHmeJrleKm:



— CTaBUTb ce0sl Ha MECTO JIPYTOr0 YEIOBEKa B XOJI€ CIIOpa MIIM IUC KYCCUU HA HAYYHYIO TEMY,

IMOHUMATb MOTHUBLL, HAMCPCHUA U JIOTUKY APYIroro.
Ilpunamue ceéa u opyzux:

— MpPU3HABATh CBOE MPaBO Ha OLIMOKY MPH pelIeHNH (GU3NUECKHX 3aa4 I B yTBEPKIACHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JIPYTroro.

INPEAMETHBIE PE3YJIBTATHBI

7 KJIACC

[TpenmeTHbIE pe3yabTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS
YMEHUN:

— HCIIOJIB30BaTh MOHATHS . (PU3NYECKIE U XUMUYECKUE SIBJICHIS; HAOIIOICHHE, SKCIICPUMEHT, MOJICITb,
TUIOTEe3a; eAMHUIIBI PU3UYECKUX BETUYHMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUSI BELIECTBA
(TBEpIOE, )KMIIKOE, ra3000pa3HOEe); MEXaHUUECKOe JIBIKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE ), TPACKTOPHSI, paBHOACHCTBYIOIAsA crJl, Aedopmanus (yrpyras, naacTuueckas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

— pasznu4ath sBieHus (AudQy3us; TEII0BOE IBMKEHNE YaCTUIL BEIIECTBA; PABHOMEPHOE JIBH)KEHHE;
HEPAaBHOMEPHOE JIBUKECHUE; NHEPLIUS; B3aNMO/IECHCTBHUE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEILUIEHHOU
OCbI0 BpallleHU S, ITepeaaya 1aBJIeHUs TBEPABIMU TEIaMHU, )KUJIKOCTIMHU U razaMu; atMmochepHoe
JaBJICHUE; TUIABAHHE TEJI; MPEBPAILCHUS MEXaHHMYSCKOW 3HEPrHH) 1O OMHMCAHMIO UX XapaKTePHBIX

CBOICTB M Ha OCHOBE OIIBITOB, JECMOHCTPUPYIOIIUX JAaHHOC CI)I/I3I/I‘-IGCKOC SIBJICHUC,

— pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3MUECKUX SBICHUH B OKPY>KAIOLIEM MHUPE, B TOM YHCIIE
¢bu3ndeckue SIBICHUS B IPUPOJIE: TPUMEPHI IBHKEHHS C PA3THYHBIMUA CKOPOCTSIMH B )KHBOH 1 HEKUBOM
MIPUPO/IE; AEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO 1aBJICHUS Ha )KUBON
OpraHu3M; IJIABAHKE PbHIO; ppIYaru B TeJe YeJIOBEKa; IPHU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B

y4eOHYI0, BBIACIATH CYIIECTBCHHBIC CBOWCTBA/TPU3HAKU (PU3UICCKHX SIBIICHHIA;

— ONHCHIBATh U3YUYCHHBIE CBONCTBA TN U (PU3UYECKUE ABICHUS, HCTIONB3YS (PU3NUECKUE BETUINHBI
(Macca, 00BEM, IMIIOTHOCTH BEIIECTBA, BpEeMs, MMyTh, CKOPOCTH, CPEIIHSSA CKOPOCTh, CHJla YIPYTOCTH, cCUjla
TSDKECTH, BEC TeJla, CUJIa TPEHUS, 1aBJIeHHEe (TBEPIOTO TeJa, )KUIKOCTH, Ta3a), BRITAIKHWBAIOIIAS CHUIIA,
MexXaHu4yecKast paboTa, MOIIIHOCTb, TIJIEYO CHIIbI, MOMEHT CHJIBI, KOO (UIIMEHT MOJIE3HOTO JICHUCTBUSA
MEXaHH3MOB, KHHETUYECKasl ¥ MIOTEHI[MAIbHAS DHEPTHS ); TPH ONMUCAHUH MTPABUIBHO TPAKTOBAThH (PU3HU-
YECKUH CMBICI UCIIONIb3YEMbIX BETHUMH, UX 0003HAYECHUSI M €IUHULIBI (PU3NYECKUX BEIMYUH, HAXOUTh
(bopMyITBI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIUUUHY C APYTUMHU BEIMUYNHAMU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETTUUHH;

— XapakTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBICHUS U MIPOIECCHI, UCTIONb3Ys MPaBUIa CI0XKEHUS
cuI (BOOJIb OHOW NpsiMOi ), 3aKoH 'yka, 3axkoH Ilackans, 3akoH Apxumena, IpaBUIo PaBHOBECHS
pblyara (6510Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH; IPU 3TOM
JaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMChIBATh €r0 MaTEMaTUYECKOE BBIPAKEHHE;

— 00BACHATH (U3HUECKHE SIBICHMS], MPOIECChl U CBOICTBA TeJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallui MPAaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBIISITh IPUUNHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH
00BsICHeHNE U3 1—2 TOTHYeCKHX MIaroB ¢ Omopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PH3NIECKUX SBIICHHH,

@HSHH@CKI/IX 3aKOHA UJIK 3aKOHOMEPHOCTH,

— pemath pacy€THHIC 331a9u B 1—2 elCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYJTBI, CBSI3BIBAIOIIINE

(bI/I3I/II-ICCKI/I€ BCJIIMYMHBL. HA OCHOBEC aHaJIM3a yCJIOBUS 3a1a4U 3aIIMChIBATh KPATKOEC YCIIOBHUE, IO/ -



CTaBIIATH (PU3HUECKUE BETUUMHBI B (POPMYIIBI U IPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JaHHEBIE,

HCOGXOI{I/IMBIG JId pCUHICHUSA 3a1a4, OUCHUBATh PCAIUCTUIHOCTD HOJIy‘-IGHHOfI q)H?;PI‘IGCKOﬁ BCJIMYUHBI,

— pacrno3HaBaTh PO0IEMbl, KOTOPbIE MOXHO PELIUTH MPU MOMOIIH (PU3HUECKUX METOOB; B OMMCAHUH
UCCIIeIOBAaHUS BBIICIATH IIPOBEPSEMOE IIPEAINONIOKEHHE (TUIIOTE3Y ), pa3inyaTh U HHTEPIPETUPOBATD
MOJTy4EeHHBIN pe3yJIbTaT, HAXOIUTh OLUIHOKH B XOJI€ OIbITA, JAeJIaTh BBIBOJIBI IO €r0 pe3yJibTaTam,

— MPOBOJUTH ONBITHI [0 HAOTIOACHUIO (PU3NYECKUX SIBJICHUMN WU PU3NYECKUX CBOMCTB TEI:
(bopMyIHpOBaTh MPOBEPSEMBIE IPEATIOIOKEHHUS, COOMPATh YCTAHOBKY U3 MPENI0KEHHOT0 000pY/10Ba-

HUS, 3aMMCHIBATD XOJI ONBITA U (HOPMYIIMPOBATH BBIBOIHI;

— BBINOJIHATH NIPSIMBbIE U3MEPEHMSI PACCTOSHUSA, BDEMEHHU, MACChI Tella, 00bEMa, CUIIbl U TEMIIEPATYPHI
C UCIIOJIb30BAaHUEM aHAJIOIOBBIX U HU(POBBIX IPHUOOPOB; 3aMUCHIBATH IOKA3aHUS IPUOOPOB € yUETOM
3aJJaHHOH a0COIOTHOM MOTPEUTHOCTH U3MEPEHUH;

— MPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJIHOM (PU3NYECKOM BETMUYUHBI OT IPYTOii C
UCIOJIb30BAaHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTH IMYyTH PaBHOMEPHO JIBIKYIIETOCS Tela OT BpEMEHHU
JBUKCHHUS TeJa; CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tela, kKauecTBa 00pabOoTKH MOBEPXHOCTEH TET U
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAAN COIIPUKOCHOBEHHUS TE€Jl; CUJIbI YIIPYTOCTH OT Y IJIMHEHUS
MIPYKUHBI; BEITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH TeNa U OT MJIOTHOCTH KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT INIOTHOCTH TeJa, OT MIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO0; YCIOBUM TJIaBaHUS
TeJI, YCIIOBUU paBHOBECHUSI pbluara u 0JI0KOB); y4aCTBOBATh B INTAHUPOBAHUM yU€OHOTO UCCIIEI0BAHUS,
coOupaTh yCTAHOBKY U BBINOJIHITH U3MEPEHUS, CIAeAYS MPEUI0KEHHOMY IIJIaHy, PUKCUPOBATh
PE3YNbTATHI OJIYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BETMYMH B BUJIE MPEIOKEHHBIX TAOIHUIL U
rpaduKoB, AenaTh BBIBOBI IO PE3YJIbTaTaM HUCCIEOBAHMUS,

— IPOBOJUTH KOCBEHHbIE U3MEPEHNS PU3NUECKUX BETUYHUH (IUIOTHOCTH BELIECTBA KUAKOCTH U
TBEPJIOTO TEJNA; CHJIA TPEHUS CKOJIBKXEHUS; JABICHUE BO3/(yXa; BHITAJKABAIOIIAs CHIIA, JEHCTBYIOIIAs HA
MOTPY>KEHHOE B )KUJIKOCTb TeJO0; KO3()PUIIMEHT MOJI€3HOT0 IeHCTBUS IPOCTHIX MEXAHU3MOB), CIEAYS
MPEIJI0KEHHON MHCTPYKIIMU: TIPU BBIIIOJHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY

¥ BRIYHCIIATH 3HaYESHNE HCKOMOM BCJIMYUHBI,
— €000 1aTh paBuiIa TEXHUKU 0€30M1aCHOCTH IIpU padoTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM,

— YKa3bIBaTh MIPUHIIUIIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECs COCYIbI, 0apOMETp, pbluar, MOABMKHBIN U HEMOIBIKHBIN OJIOK, Ha-
KJIOHHAs TIJIOCKOCTD,

— XapaKTepu30BaTh IPUHLHUIIBI JEUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPONUCTB C OMOPOit
Ha WX ONMHUCaHus (B TOM YHCIIE: MOANIMITHUKY, YCTPOHCTBO BOIONIPOBO/IA, THAPABINIESCKUH TIpecc,
MaHOMETp, BEICOTOMEp, OPILIHEBOM HACOC, apEOMETP ), UCII0JIb3Ys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUI U HEOOX0UMBbIe (PU3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH,

— MPHUBOAUTH IPUMEPHI / HAXOIUTHh HHPOPMAIIHIO O TIPUMEPAX MPAKTHUECKOTO UCTIOIb30BaHHMS
(bu3nyecKux 3HaHHUI B MOBCEAHEBHOM )KU3HU JIJIs1 0OecrneueHns 0e30MacHOCTH ITPHU 00paIeHUH ¢
pruOoOpaMu U TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUS 3I0POBbs U COOIIOACHUSI HOPM
9KOJIOTHYECKOTr0 ITOBEJICHUS B OKPYKAIOLIEN CpeIe;

— OCYHICCTBIIATH OT60p HCTOYHHUKOB I/IH(bOpMaI_[I/II/I B CCTHU I/IHTepHCT B COOTBETCTBUU C 3aJaHHBIM
IMOMCKOBBIM 3aITPpOCOM, Ha OCHOBC UMCIOIIIUXCS 3HAHHUU U HYTéM CpaBHCHUSA PA3JIMYHBIX HCTOYHUKOB

BBIACIIATH I/IH(l)OpMaHI/IIO, KOTOpa“ sAIBJIACTCA HpOTHBOpeqHBOﬁ HJIM MOXKET OBITh HGJIOCTOBGpHOfI;

— HCIIOJIb30BATH MPH BHITIOJIHEHNUHU YUEOHBIX 3aJJaHUN HAYYHO-TIONYJISIPHYIO JINTEPATypy PU3UIECKOTO



COJIepKaHus, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTu IHTepHeT; BiIaaeTh NpuéMaMu KOH-
CHEKTUPOBAHMS TEKCTA, MpeoOpa3zoBaHus HH(POPMAIIH U3 OJHON 3HAKOBOI CUCTEMBI B APYTYIO;

— co3/1aBaTh COOCTBEHHBIC KPATKHE MIChbMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE 2—3 UCTOYHUKOB
nHpopMauK GU3NYECKOTO COACPIKAHUS, B TOM YUCIIC yOIMYHO JIe1aTh KPATKHE COOOIICHHUS O
pe3ysbTaTax MPOCKTOB WIIM YYeOHBIX HCCIICIOBAHMI; IPH TOM I'PAMOTHO MCIOIb30BaTh H3yYCHHBII
MOHATHHHBIN armapaT Kypca (pU3uKH, COMPOBOXKIATh BEICTYIICHUE IIPE3CHTAIUCH;

— IIPH BBIITOJHCHHUU y‘-Ie6HBIX IIPOCKTOB 1 I/ICCJIGZ[OBaHI/II\/JI pacnupeaciiaTb 00513aHHOCTH B T'pynric B
COOTBCTCTBHU C ITOCTABJICHHBIMHU 3aJa4aMi, CJICAUTD 3a BBIIIOJJHCHUCM I1JIaHa I[GIZCTBHFI, aJICKBaTHO
OLCHUBATH CcOOCTBEHHBIN BKJIaJ B ACATCIIbHOCTD I'PYIIIbI, BHICTPAMBATh KOMMYHHUKATUBHOC

B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

8 KJIACC

[IpenmeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUaOIIUXCS

YMEHUN:

— MCIOJb30BATh IOHATHS: MAaCCa U pa3MEPBI MOJICKYJI, TCILIIOBOC ABHMKECHHUE aTOMOB U MOJICKY I,
arperaTHbl€ COCTOAHUSA BEIICCTBA, KPUCTAJUIMUCCKUC U aMopq)HI)IG TCIIa, HaCBIIICHHBIN 1 HCHACHI-
H.IeHHbIﬁ nap, BJIIQXXKHOCTB BO34yXa, TEMIICpATypa, BHYTPCHHAA DHECPIUs, TEIUIOBOM JBUTATEIIb,
SHeMCHTapHBIﬁ 3HeKTpI/I‘l€CKHI>'I 3aps, 9JICKTPUUICCKOC IT10JIC, IIPOBOAHUKHU U AUIJICKTPHUKH, MMOCTOSIHHBIN
SHGKTpI/I‘lCCKI/Iﬁ TOK, MAaroHuTHOE I10JIE,

— pa3nuyarth sBJICHUS (TEIIOBOE paciiupeHne/cxarue, Teronepeaaya, TeIioBoe paBHOBECHE,
CMa4yuBaHHE, KAMMWIISPHBIC SBJICHUS, UCTIAPEHHUE, KOHIEHCALIMsI, TUIaBJICHUE, KPUCTAIUTA3AIUS
(oTBepaeBaHUE), KUTICHHUE, TEILIONEpenaya (TemIoNpOBOAHOCTh, KOHBEKIINS, H3TYUEHUE); DICKTPU3ALIHS
TeJl, B3aMMOJICUCTBHUE 3apsII0B, ACHCTBUS AJIEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICUCTBUE
MarHUTOB, IEHCTBHE MATHUTHOTO ITOJIS HAa MTPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAsI MHYKIIHS) IT0 OITH-
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOMIUX JaHHOE (PU3MIECKOE

SIBJICHUE,

— pacro3HaBaTh NPOSBIEHHE M3YUYEHHBIX (DU3MUECKUX SBIIEHUH B OKPY’KAIOLIEM MHUPE, B TOM YHCIIe
(1)I/I3I/I‘ICCKI/IG SIBJICHUA B npnpone: MOBCPXHOCTHOC HATAKCHUEC N KAITUJIJIAPHBIC ABJICHUA B IIPUPO/JIC,
KpUCTaJIbI B IpUpoie, u3inydenue ConHila, 3aMep3aHre BoJJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHue
POCHI, TYMaHa, MHes, CHETa,; 3JIeKTPUUECKHE SIBIICHUS B aTMOc(hepe, JEeKTPUUYECTBO KHUBBIX OPTaHU3MOB,;
MarHUTHOE 1oJie 3eMJIH, Ape( MO0 COB, POJIb MArHUTHOTO MOJIS JUIS )KU3HU Ha 3eMIle, MOJIIPHOE CH-
SIHUC, IIpU 3TOM NEPEBOAUTE NPAKTHUYICCKYIO 3a/1a1y B y‘~IG6HYIO, BBLJICJIATH CYHICCTBECHHBIC

cBOMCTBa/IpU3HAKY QU3NIECKUX SIBICHH;

— ONMCHIBATH U3YUECHHBIE CBOMCTBA TEJ U (PU3NYECKUE ABJICHUS, UCTIOIb3YS PU3NUECKUE BETUNYNHBI
(TemmepaTypa, BHyTPEHHSISI SHEPTUSl, KOJTUYECTBO TEIUIOTHI, yAeNbHas TEIIOEMKOCTh BELIECTBA,
yZebHasl TEIJI0Ta IJIAaBJICHNUS, yeIbHas TEIJIOTa Mapoo0pa30BaHus, yIeIbHAs TEMJIOTA CTOPAHUS
TOIUIMBA, KO3 (GUIIMEHT MOJIE3HOT0 AEMCTBHS TEIJIOBON MalllMHbI, OTHOCUTENIbHASI BIaXKHOCTh BO3/IyXa,
JNIEKTPUYECKUHN 3apsll, CHUJIa TOKA, HIEKTPUUYECKOE HAIPSHKEHHE, COTPOTUBIICHUE TPOBOJHUKA, YACIBHOE
COIPOTUBIJICHUE BEILIECTBA, pab0Ta M MOITHOCTh 3JIEKTPUUYECKOT0 TOKA); IPU OMUCAHUH TPABHIBHO
TPaKTOBaTh (PU3NUECKUI CMBICII UCTIOJIB3YEMBIX BEINYNH, 0003HAYEHUS U €UHUIIBI PU3NUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEIHMUMHY C APYTUMHU BEIMUYUHAMH,

CTPOUTH IPAPUKH NU3YyUCHHBIX 3aBUCUMOCTEN (PU3UICCKUX BEITHYHH;

— XapakTepHu30BaTh CBOMCTBA TeJI, GPU3UUECKUE SIBIICHHS U MPOIIECCHI, UCIIOIB3YsI OCHOBHBIC
MIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOSHUS BEIIeCTBA, IPUHIUIT CYNIEPIIO3UIIMY TTOJIEH



(Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHH 3apsAa, 3akoH OMa A yyacTka e, 3akoH JIkoyns -
Jlenna, 3aKoH coXpaHEeHHS SHEPTUH; IPU ITOM /1aBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aIlIMChIBATh
€ro MaTeMaTHu4eCcKoe BbIpaKEHHUE;

— OOBICHATH (PU3UUECKHE MPOLIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui
PaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATH IPUUMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH 00BsC-
HeHue U3 1 - 2 Toruvyeckux maroB ¢ onopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PM3NYECKHX SBIICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacu€THhIC 33/1a4K B 2 - 3 NEHCTBHS, UCTIONb3Y S
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBaIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIIN3a YCIOBUSA 331a41
3aMUCBIBATh KPATKOE yCIOBHE, BBISIBIIATH HEJIOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4H, BBIOMPATh 3aKOHBI
1 GOpMyIIBl, HEOOXOAUMBIE IJIs €€ PelIeHNUs, IPOBOAUTH PACUETHI M CPABHUBATH MOJTYUYCHHOE 3HAUCHUE

(1)I/I3I/I‘-ICCKOI‘/1 BCJIMYUHBI C U3BECTHBIMU JAHHBIMU,

— pacCiio3HaBaTb HpO6JICMI)I, KOTOPEIEC MOXHO PEIINUTD ITPHU ITOMOIIN (bl/ISI/ILIeCKI/IX METOAOB,; UCIIOJIb3Y:l
OIMMCAHUC UCCIICAOBAHUS, BBIACIATE IPOBCPACMOC ITPECAIIOJIOKCHUC, OUCHUBAThL NPABUJIBHOCTD NOPAAKA
IIPOBCACHUA MCCIICIOBAHUS, ACJIaTh BBIBOBI,

— MPOBOJUTH OMBITHI 110 HAOTIOACHHUIO (PU3NUECKUX SIBICHUIN WU (PUINUECKUX CBOICTB TEJ
(KanmuUIsIpHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro 00bhEMa, TeMIepaTypbl; CKOPOCTH MPo-
11ecca OCThIBaHUsI/HarpEeBaHUs MIPU M3JTyUYCHUH OT [[BETA U3JTyYaIOICH/TOTIIOIIAI0ICH TOBEPXHOCTH;
CKOpPOCTb HCHAPEHUS BOJIBI OT TEMIIEPATYPHI )KUAKOCTH U TJIOMIAAN €€ MOBEPXHOCTH ; DIEKTPHU3ALMS TEI
Y B3aUMOJICHMCTBUE DJIEKTPUUYECKUX 3aPSA0B; B3aUMOICHCTBUE IOCTOSIHHBIX MATHUTOB, BU3YyaJIU3aLUs
MAarHUTHBIX MTOJIEHN MOCTOSIHHBIX MAarHUTOB; A€MCTBUSI MATHUTHOI'O T0JI HAa MPOBOJHUK C TOKOM,
CBOICTBA AJIEKTPOMArH1Ta, CBOMCTBA AJIEKTPOABUTATENS TIOCTOSHHOTO TOKa): (OpMYJIUPOBaATh
MIPOBEPsIEMBIE MTPEIOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO0 000PYA0BAHHUS; ONIUCHIBATh
XOJ1 OTbITa U (OPMYJIUPOBATH BEIBOJIBI,

— BBIIOJHATE IPAMBIC U3MCPCHUA TCMIICPATYPHhI, OTHOCHUTEIIFHOM BIaXKHOCTHU BO3yXa, CUJIbI TOKA,
HAIMps>KCHUS C UCITOJIb30BAHMEM aHAJIOTOBBIX HpI/I60pOB U JaTYUKOB (1)I/ISI/I‘~I€CKI/IX BCJIMYMH, CPABHUBATH

pe3yIabTaThl U3MEPEHUN C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— TMPOBOJUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3UUECKOM BEJIMUUHBI OT JPYTOH ¢
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCMOCTH COITPOTUBIICHUS TPOBOJAHUKA OT €r0 JITTUHBI,
TJTONIAY TOTIEPEYHOTO CEYEHHUS U YIEJIBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA,; CHIIBI TOKA,
HIyLIEro yepe3 NPOBOJHUK, OT HAIIPS)KEHUS HAa IPOBOJHUKE; UCCIIEIOBAHUE MIOCIIEA0BATEIBHOIO U T1a-
paenbHOro COeUHEHUH TPOBOTHUKOB): IJIAHUPOBAThH UCCIEA0BAHNE, COOMPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS], CIIETYsI TPEATI0KEHHOMY TUIaHy, (GUKCHUPOBAThH PE3yIbTAaThl MOTYYSCHHOU
3aBUCHUMOCTHU B BUJIE TAOJIUII U TPaUKOB, JA€JIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBAHNUS,

— MPOBOAUTH KOCBCHHBIC U3MCPCHU A (I)I/I3I/I‘-ICCKI/IX BCIIMYHUH (y,HCJIBHaSI TEIIOEMKOCTH BEILIECTBA,
CONMPOTUBJICHUC TPOBOIHUKA, pa60Ta U MOIIHOCTB 3JICKTPHUYCCKOT'O TOKa): IJIaHUPOBATh UBMCPCHMUA,
CO6I/IpaTB 9KCIICPUMCHTAJIbBHYIO YCTAHOBKY, CJICAYA HpCHHO)KCHHOf/'I HUHCTPYKLUHU, U BBIYUCIIATH
3HAQYCHHUEC BEIINYNHBI,

— €000 1aTh MpaBujia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOpHBIM 000PYJOBaHHUEM;

— XapaKTepu30BaTh MIPUHLHUIIBI JEUCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOit
Ha WX ONMHUCaHus (B TOM YHCIIE: CUCTeMa OTOILICHHSI IOMOB, THTPOMETP, apoBasi TypOMHA, aMIIepMeTp,
BOJIbTMETP, CYETUMK NEKTPUUECKON YHEPTUH, SJIEKTPOOCBETUTENbHBIE TPUOOPHI, HATpEeBaTEIbHBIC
ANEKTPONPUOOPHI (IPUMEPHI), STEKTPHUIECKHE MPETOXPAHUTENHN; STICKTPOMATHUT, 2JIEKTPOIBUTaTElh
MOCTOSIHHOTO TOKA), MCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UUECKUX SBICHUHN U HEOOXOIUMBIE
(bu3mIecKre 3aKOHOMEPHOCTH;



— pacro3HaBaTh IPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTENbHbIE TPUOOPHI [0 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KUKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATETh
BHYTPEHHETO CTOPaHMUs], JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI AJIEKTPUUECKHX LIEeTIeH C
MOCJIEIOBATENIbHBIM U MapajlieIbHbIM COSJUHEHUEM JIEMEHTOB, pa3iinyas yCIOBHbIE 0003HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETICH;

— TPUBOAUTH MPUMEPBI/HAXOIUTh HH(OPMAIHIO O IPHUMEPaX MPAKTUIECKOT0 HCIIOIb30BaAHHMSI
(bu3HUECKUX 3HAHWH B TOBCEAHEBHOM )KU3HU [IJIs 0OecrieueHust 6e301MacHOCTH IpH 0OpaIieHuu ¢ mpudo-
paMU U TEXHHMYECKHMH YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOIOACHHS HOPM IKOJIOTHUECKOTO

MOBEAECHUS B OKPYKAIOLLIEH CpelIe;

— OCYLICCTBJIATh IIOHUCK I/IH(bOpMaHI/II/I (1)I/I3I/ILI€CKOI‘O COACpKaHUA B CETU I/IHTepHCT, Ha OCHOBC
UMCHOIIUXCA 3HAHHUH U HYTéM CpaBHECHUSA JOIIOJIHUTCIbHBIX HCTOYHHUKOB BBIACIIATH I/IH(l)OpMaHI/IIO,
KOTOpas ABJIACTCA HpOTHBOpC‘lHBOﬁ WJIM MOJKET OBITh HeHOCTOBepHOﬁ;

— HCIIOJIB30BAaTh IIPH BBIIIOJIHCHUHU y‘le6HLIX 3a,I[aHI/II71 HAayYHO-TIOIIYJIAAPHYIO JIMTCPATYPY (bPISI/I‘ICCKOl"O
COACPpKaHus, CIIpABOYHBIC MATCPUAJIbI, pECYPChI CCTU I/IHTepHeT; BIaACThb HpI/IéMaMI/I
KOHCIICKTHPOBAHHA TCKCTA, Hp606paSOBaHI/IH I/IH(bOpMaI_II/II/I nu3 OI[HOI71 3HaKOBOM CHCTEMEI B APYIy1o,

— co3zaBaTh COOCTBEHHBIE MUCHMEHHBIE 1 KPAaTKHE YCTHBIE COO0IIEH s, 00001mas nHpopManuio u3
HECKOJIbKUX UCTOUYHUKOB (PU3UUYECKOT0 COAEPHKAHUS, B TOM YUCIIE TyOJIMYHO NPEACTABIIATH PE3YJIbTaThl
MIPOEKTHOM UJIM MCCIIEA0BATEIbCKON AESITEIbHOCTH; IPU 3TOM I'PaMOTHO UCIOJIb30BATh U3y4YE€HHbII

MOHATUIHBIN anmapat Kypca GU3MKH, COPOBOKAATH BRICTYIUICHHE MTPE3CHTALINEH;

— IIpH BBIIIOJIHEHUHU YYEOHBIX IPOEKTOB U UCCIEA0OBAHUN (PU3NUYECKUX ITPOLIECCOB PACIPENEIATh
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTABICHHBIMU 33JJa4aMH, CIICTUTH 32 BHIMOJHEHUEM TIIaHA
JEMCTBUI U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B I€ATE€IbHOCTD IPYMIIbI;

BBICTPanBaTh KOMMYHHKAaTHBHOE B3aUMO/IEICTBUE, IPOSABIISAsA TOTOBHOCTD pa3peniaTb KOH(IUKTHI.

9 KUIACC

[IpenmeTHbIe pe3ybTaThl HA 06a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIINXCS
YMEHUN:

— HCHOJb30BaTh IOHATHA. CHCTEMa OTCUETA, MaTepuajibHas TO4UKa, TPACKTOPUS, OTHOCUTCIIbHOCTDb
MCXaHHNYCCKOT'O ABUKCHUA, ,Z[e(l)OpMaI_[I/ISI (ynpyraﬁ, HJ'IaCTI/I‘leCKaSI), TPEHUEC, HICHTPOCTPCMUTCIIBHOC
YCKOpPE€HHUE, HCBECOMOCTHD U IICPETPY3KHU, HECHTP TAXKECTH, a0COJIFOTHO TBép,[[OC TCJIO, HCHTP TAKCECTU
TBépI[OFO T€JIa, paBHOBECHUC,; MEXaHUYCCKHUEC KoJIeOaHUS U BOJIHEI, 3BYK, PIH(I)paBBYK U YJIIBTPA3BYK,
SJICKTPOMArHUTHBIC BOJIHBI, IIKAJId 3JICKTPOMAIrHUTHBIX BOJIH, CBCT, 6J'II/I30py1(OCTI> " JaJIbHO30PKOCTD,
CIICKTpPbI UCITYCKaHM U TIOTJIOICHUS, anL(ba, Octa u raMMa-u3JIy4yeHus, U30TOIIbI, AACPHAsA SGHCPTCTHUKA,

— Ppa3janvaTrhb ABJICHUA (paBHOMepHOC U HCPABHOMCPHOC HpﬁMOJ’IHHCﬁHOC JABHKCHUC,
PaBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABUKCHUC, CB060,Z[HOC MaaCHUC TCJI, pPaBHOMCPHOC IBUXKCHUC ITO
OKPY’KHOCTH, B3aHMO/IeiiCTBUE Tell, PCAaKTUBHOC IBUKCHUC, KoJieOaTeIbHOE JABHKCHUC (SaTyXS.IOIJ_[I/IC )51
BBIHYKJICHHBIC KOJ'IC68.HI/ISI), PE30HAHC, BOJTHOBOC ABUIKCHUC, OTPAKCHUC 3BYKaA, HpHMOHHHeﬁHOC
pacupoCTpaHCHUC, OTPAKCHUEC U TIPCIIOMIICHUEC CBETA, ITIOJIHOC BHYTPCHHCC OTPAKCHUC CBCTA,
Pa3JI0KCHUC Oenoro ceera B CIICKTP U CIIOKCHHUC CIICKTPAJIbHBIX IBETOB, AUCIICPCUA CBLCTA,
€CTCCTBCHHAA PaAUOAKTUBHOCTb, BOBHUKHOBCHHUC JIMHENYaToro CIICKTpa I/I3J'Iy‘-IeHI/I$I) 1O OIMMCAHUIO UX
XapaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX NAHHOC (I)I/ISI/I‘{CCKOC SIBJICHUE,

— pacCro3HaBaTb MPOSABICHHUC HU3YUCHHBIX (bl/ISI/IHCCKI/IX SIBJICHUH B OKpYyXKaromem MUpe (B TOM 4YHUCJIC

(bH3H‘-ICCKPIC SABJICHHUS B IIPUPOAC: IIPUIIMBEI U OTJIIMBBI, ABMKCHUEC IIJIAHCT CoaHeyHoOM CHUCTCMBI,



pEaKkTUBHOE IBUYKEHUE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB KHUBOTHBIMH, 3eMJIETPSICEHHE,
ceificMHYecKHe BOJIHBI, [lyHaMH, 9X0, [IBETa TeJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
NefiCTBUE BUIMMOTO, YIbTPa(HOJIETOBOTO M PEHTI€HOBCKOTO U31yUeHHUH; €CTeCTBEHHBIN
paaroaKTUBHBIN (POH, KOCMHUYECKHE JIyUH, PAIMOAKTUBHOE U3ITyUEHUE IPUPOJIHBIX MUHEPAJIOB;
NeiCTBUE PaJIMOAKTUBHBIX M3ITyUYEHUN Ha OpraHU3M YeJIOBEKa), IPH 3TOM MEPEBOJAUTD MPAKTHUECKYIO
3aj1a4y B y4eOHYIO, BBICISTD CYIIECTBEHHbIC CBONCTBA/IPU3HAKH (DU3NICCKUX SIBICHHA;

— OIIMCHIBATb U3YUYCHHBIC CBOMCTBA TEII U q)HSI/I‘IeCKI/IC SABJICHHS, HCIIOJIB3Y 1 (1)I/ISI/I‘ICCKI/IC BCIINYHMHBI
(Cpe,Z[HHSI 1 MI'HOBCHHAsA CKOPOCTH TEJIa ITPU HEPABHOMCPHOM JABUKCHUH, YCKOPCHUEC, IICPEMEIIICHUC,
IIyTh, YIjioBasd CKOPOCTh, CHJia TPCHUA, CUJIa YIIPYI'OCTH, CHUJIa TAXKECTH, YCKOPCHHUEC CBO6OI[HOFO
nmaac€Hus:A, BEC TCjia, UMIIYJbC TCJIa, UMITYJIbC CUJIbl, MEXaHNYCCKaA pa60Ta 1 MOIIIHOCTD, ITIOTCHLHAJIbHAasA
OHEPIuA T€jia, IOAHATOrO Hal IMOBEPXHOCTHIO 3EMIIH, IIOTCHIUAJIbBHAA SHECPIUi c)KaTou IIPY>XHUHBI,
KHMHETHYCCKAs SQHEPI'Hs, IOJIHAA MCXaHNYCCKasA SOHEPIrusd, IIEPpUOa U 4aCTOTa KOJ'IC6aHI/II71, JJIMHA BOJIHBI,
I'POMKOCTB 3BYKa 1 BBICOTA TOHA, CKOPOCTh CBETA, I1I0Ka3aTCJIb IIPCIOMIICHUA Cpe,Z[BI); IIpH OIMMCAHUH
IIpaBUJIbHO TPAKTOBATH q)HBH‘leCKI/Iﬁ CMBICJI UCITOJIb3YCMBIX BCIIMYINH, 0003HaYeHUs U CANHUIIBI
(bHBI/I‘leCKI/IX BCJINYHMH, HAXOOUTH (l)OpMy.]'ILI, CBA3bIBAOIINEC JAHHYIO (I)I/I3I/I‘IGCKYIO BCJIIMYNHY C ApYT'UMHU
BCIIMYMHAMH, CTPOUTH Fpa(bI/IKI/I HU3YYCHHBIX 3aBUCHUMOCTEH (I)I/I3I/I‘ICCKI/IX BCJIMYWH,

— XapaKTCPpHU30BaATb CBOICTBA T€I, Q)HSH‘{GCKI/IG SABJICHHUS U IIPOLECCHI, UCITOJIb3YA 3aKOH COXPAaHCHUSA
9HEPIuu, 3aKOH BCEMUPHOTO TATOTCHUS, IPUHIIUII CYIICPIIO3UIIUU CUJI, HIPUHIUIT OTHOCUTCIBHOCTHU
I'anunes, 3akonsl HeloTOHA, 3aKOH COXpPAaHCHUA UMITYJIbCA, 3aKOHbI OTPAKCHUS U IIPCIIOMIICHUS CBCTA,
3aKOHBI COXpaHEHUA 3apsA0BOI0 M MaCCOBOI'O YMCEII IIPHU SAACPHBIX peaKLUIX, [IpU 3TOM JaBaTh
CJIOBCCHYIO (bOpMy.]'II/IpOBKy 3aKOHA U 3aIlMChIBATh €r0 MaTeMaTU4YE€CKOEC BbIPAXKCHUE,

— OOBSICHATH (PU3UIECKHE MPOLIECCHI K CBOMCTBA TeJl, B TOM YHCJIE M B KOHTEKCTE CUTYaIlui
NPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH NPUYNHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH 00BsC-
HEHHE U3 2—3 JIOTHYECKUX IIaroB C ONOPOi Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,

(bu3MYECKHUX 3aKOHOB MJIN 3aKOHOMEPHOCTEH;

— pemath pacy€THbIE 33a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2— 3 ypaBHEHMI), UCTIOIb3Y sl 3aKOHBI U
(bopMyJbl, CBA3BIBaIOLINE (U3NUECKUE BEIMUUHBI. HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3alIChIBATh
KpaTKoe YCJIOBHUE, BBISBIATH HEJOCTAIOLINE U U30bITOUHBIE 1IaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIBI,
HEOOXOAUMBIE /ISl pEIIEHUs], IPOBOIUTh PACUETHI U OLIEHUBATh PEATUCTUYHOCTh OTYYEHHOTO

3HAYCHUS (PU3MUECKOMN BEIMUNHBI,

— PacCIIO3HaBaThb HpO6HCMBI, KOTOPBIC MOKHO PCIINUTD ITPHU ITOMOIIN (I)I/I3I/I‘ICCKI/IX METOI0B, UCIIOJIb3Ys
OIMMCAHUEC UCCIICAOBAHUS, BBIACIATE MPOBCPACMOC ITPEATIOIOKECHUC, OUCHUBATH IPABUJIIBHOCTD ITOPA KA
MMPOBCACHUSA UCCIICAOBAHUA, ACIaTh BBIBOAbI, HHTCPIIPETUPOBATDL PE3YJILTATHI Ha6J'IIOI[eHI/II\/'I U OIIBITOB,

— MPOBOJUTH OMBITHI 10 HAOTIOACHHUIO (PU3NUECKUX SIBICHUIN WU PU3NYECKUX CBOMCTB Tel (M3yUueHHe
BTOpOro 3akoHa Hbl0TOHA, 3aK0HA COXpaHEHMsI SHEPTUH; 3aBUCUMOCTb IIeproJia KojaeOaHui
MPYXUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYbI
MaJIbIX KOJIeOaHUH; MPSIMOJIMHEHHOE PaclpoCTpaHEHUE CBETa, paslioKeHHEe Oeloro cBeTa B
CHEKTpP; M3Y4YEHHE CBOMCTB M300pa’kKeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300paKeHUs peaMeTa B
coOuparorieil JInH3e; HaOMI0AeHHE CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3JIyUYEHHUS ). CAMOCTOSITEILHO
coOuparh yCTaHOBKY M3 U30BITOYHOr0 Habopa 000pyJ0BaHMs; OIMCHIBATH X0/ OMbITA U €TO0
pe3ynbTarthl, GOPMYIHUPOBATH BHIBOIbI;

— TPOBOJIUTH IPU HEOOXOIUMOCTHU CEPUIO IPSIMBIX U3MEPEHUH, OIpeiesist CpeHee 3HaueHue
u3MepsieMoit BenuuHb! ((HoKycHOE paccTosiHUE coOMparoIei TMH3bI); 000CHOBBIBAThH BEIOOp criocoba
U3MEpEHHUs/M3MEPUTEIEHOTO TPUOOopa;



— IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEJINYHMH C HUCIIOJIb30BAaHUEM MPSMBIX
M3MEpEeHUH (3aBUCUMOCTD ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JABM)KEHUU 0€3 Ha4allbHOM CKO-
pOCTH; Ieproaa KojieOaHUi MaTeMaTHYeCKOro MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yIiia
OTpa’KeHHs CBeTa OT yrJja MaJeHus U yria IpeJoMIICHHs OT yIJia MaJeHus): INIaHUPOBaTh UCCIIE10-
BaHUE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTATHI OTYyUYEHHON 3aBUCUMOCTH
(¢u3nYecKUX BEJIMYMH B BUJE TaOIUI] U TPapUKOB, AETaTh BHIBOJBI I10 pE3yJIbTaTaM UCCIEI0BaHUS,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETUYNH (CPEIHSA CKOPOCTh U YCKOPEHHUE Tella Mpu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOAHOTO MaieHUs, )KECTKOCTD MPY>KUHbI, KO PUIIEeHT
TPEHHsSI CKOJIbKEHHS, MeXaHuueckas paboTa M MOIIHOCTb, YaCTOTa U Mepuoj KoieOaHui
MaTEeMaTU4YEeCKOro U MPY>KMHHOT'O MasiTHUKOB, ONITUYECKAast CHJIa COOMpPAIOLIei TMH3BI, paIUOaKTUBHBII
¢boH): TUTaHUPOBATH U3MEPEHUS; COOMPATh HIKCIIEPUMEHTANIbHYIO YCTAHOBKY U BBIIOJIHITH U3MEpPEHUS,
cienys npeaJioAKEHHON HMHCTPYKIIMH, BBIYUCIISATh 3HAYE€HNUE BETUYMHBI M aHAJTU3UPOBATH MOJIyYECHHBIE

pe3yJIbTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUN;
— co0m01aTh MpaBuiia TEXHUKU 0€30MacCHOCTH IIpU paboTe ¢ 1a0opaTOpHBIM 000PYI0BaHHUEM,

— Ppa3jin4aTb OCHOBHBIC ITPU3HAKH U3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MO,Z[GJ'ICIZ: MaTcpurajibHas TOYKaA,
a0COJIFOTHO TBépI[O@ TeJI0, TOUEYHBIM HCTOYHHUK CBETA, JIy4, TOHKas JINH34, ITIAaHETAapHasa MOACIIb aTOMa,
HYKJIOHHAas MOJICJIb aTOMHOI'O sAJpa,

— XapaKTepU30BaTh IPUHLHUIIBI JEUCTBUS H3YUYEHHBIX HNPUOOPOB U TEXHUYECKUX YCTPONUCTB C ONOPOi
Ha WX ONMHUCaHus (B TOM YHCIIE: CIUAOMETP, TATYUKH MTOJI0KCHUS, PACCTOSIHUS U YCKOPEHHUS, pPaKeTa,
9X0JIOT, OYKH, IEPUCKOII, (hoToanmnapar, ONTHYECKHUE CBETOBO/IbI, CHEKTPOCKOII, I03UMETP, KaMmepa
BunbcoHa), ucrosnb3ys 3HaHHS O CBOMCTBAX (PM3NYECKUX SIBICHUHN U HEOOX0UMBbIe (pu3nueckue
3aKOHOMEPHOCTH,

— HCIIOJIB30BATH CXEMbI U CXCMATUYHBIC PUCYHKHN U3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MEPHUTCIIBHBIX HpI/I60pOB N TCXHOJIOTHUYCCKHUX ITPOLECCOB IMPHU PECIICHUHA y‘I€6HO-HpaKTI/I‘IeCKI/IX 3aaa4,

ONTUYECKHE CXEMBI JUIsl IOCTPOEHUS N300pakeHUH B IIIOCKOM 3€pKaJie U cOOMparolel TUH3E;

— TMPHUBOAUTH IPUMEPBI/HAXOAUTH HHOPMAIIUIO O TPUMEPAX MPAKTHUECKOTO UCTIOIb30BaAHUS
(bu3MUecKUX 3HAHHUH B TOBCEAHEBHOM )KU3HU JIJIs1 oOecreueHuns 6e30MacHOCTH Py 0OpaIieHnu ¢ mpudo-
paMu U TEXHMYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHS HOPM IKOJIOTHUUECKOTO
MOBEJICHUS B OKpY Karole cpeae;

— OCYHIECTBIISITh TOUCK HH(MOpMAIMU PU3HIECKOTO COJepKaHusl B CeTH MHTEepHET, cCaMOCTOsATETEHO
(dhopMyIHUpys MOMCKOBBIN 3aMpOC, HAXOIUTh MYTH OMPEACIICHHS JOCTOBEPHOCTH MOJIYIEHHOM

I/IH(bOpMaHI/II/I Ha OCHOBEC MMCIOIIHUXCA 3HAaHUH U JOOMOJIHUTECIIbHBIX UCTOUYHUKOB,

— HCII0JIb30BaTh IIPU BHINIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypy GU3HUECKOro
COJIEpXKaHNs, CIPaBOYHbIE MaTEPHUAJIbI, pecypchl ceTu IHTepHeT; BnaseTs npuéMamMmu
KOHCIIEKTHPOBaHUS TEKCTA, Mpeo0pa3zoBaHus HH(OpMAIH U3 OJHOM 3HAKOBOI CHCTEMBI B APYTYIO;

— co3J1aBaTh COOCTBEHHBIE MUCHMEHHBIE  YCTHBIE COOOIEHHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJIEPKAaHUs, ITYyOJIMYHO MPEJICTaBIATh Pe3yJIbTaThl IPOEKTHOM
WM UCCIIEN0BATENBCKOM ACSITENIEHOCTH; IPU TOM I'PaMOTHO MCIOIb30BaTh U3yUYEHHBIN NOHSITUIHBIN
anmapar U3y4aeMoro pasjena GU3uKU U COPOBOXK/IATh BEICTYIUIEHUE IPE3CHTAINEH ¢ yuéToM
0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB



TemaTnuyeckoe NJIAHUPOBAHUE
7 KJIACC(68 yacoB ,2 pa3a B He/1eJII0)

Ne HaumeHoBaHHe pa3iejioB M TeM NMPOrpPaMMbI KoJsinyecTtBO 4acoB
n/m BCer| KOHTPOJIbHbIE NMPaKTHYecKne
Paszgen 1. @usuka u €€ poJb B MOZHAHUHN OKPYIKAIOIMero Mupa(6 4acos)
1.1 @du3uka — HayKa 0 IPpHPOAE 2 1
1.2 duznueckne BeJIMYNHBI 2 1
1.3 EcTecTBEHHO- HAYYHbIH MeTO/I NMO3HAHMS 2 1
toro no pasgeny 3 3
Paznen 2. IleppoHavyaibHbI€ CBeIeHHMsI 0 CTPOEHHH BeliecTBa(6 yacoB)
2.1 CTpoenue BelecTsa 1 1
2.2 JIBM:KeHNe M B3aHUMOJIeliCTBHE YACTHIl BEl[eCTBA 2
2.3 ArperaTHble COCTOSIHHSI BelleCTBA 3 1
Wtoro no pazueny 4 1
Pasgen 3. /IBuikenue u B3aumoaeicreue tea(20 yacoB)
3.1 MexaHn4yecKoe JBUKEHH e 2
3.2 HWHepuus, Macca, IJIOTHOCTEL 5 1 1
3.3 Cuna. Buabl cua 13 1
Hroro no paszaeny 13 2 5
Pasnen 4. laBjeHue TBEPABLIX Tel, KUAKOCTel M ra3os(21 yac)
4.1 dasaenue. [lepenaua napjaeHusi TBEPALIMH TeJIAMH, 2
4.2 JlaBjeHne KHUIAKOCTH 3
4.3 ATMocdepHOe TaBJIeHHe 6 1
4.4 JleiicTBHE KMJAKOCTH M ra3a HA MOIPY:KEHHOE B HUX 10 1 2
HToro no pasaeny 17 2 2
Pazgen 5. Pa6ora u MomHoCTh. JHeprusi(13 yacos)
5.1 PaGoTa u MOITHOCTH 2 3
5.2 IIpocThie MeXaHU3MbI 7 1
5.3 MexaHn4yecKkasi JHepIrus 4
Hroro mo pazneny: 9 1 3
HTorosoe noBTOpEHNE 2
OBIIEE KOJJMYECTBO YACOB 110 ITPO'PAMME 68 6 14




8 KJIACC(68 yacos ,2 pa3a B He/leJI10)

Ne HaumeHoBaHHe pa3iejioB M TeM NPOrpPaMMbI KoJunyecTBo 4acosB
n/n BCEr'| KOHTPOJIbHBIE NpaKTHYeCKHe
1) DPA0OThI DPatOThI
Paznen 1. TenjioBble siBjenus (24 yaca)
1.1. CTpoeHHe U CBOMCTBA BeleCTBA 4 1 1
1.2. TemjoBbIe MPONECCHI 20 2 5
Toro 1o pasuaeiy 24 3 6
Paszgen 2. DaekTpuyeckue M MAarHUTHbIE ABJIeHUsA(37 yacoB)
2.1.| DuaexkTpuyeckue 3apsiabl. 3apsizkeHHbIE TeJa W MX 7 1
2.2. ITocTOSIHHBIN 3JEKTPHYECKHH TOK 20 8
2.3. MarHuTHbI€ SIBJICHHS 6 1 o
2.4. JIEKTPOMATHUTHAS HWHAVKIHSA 4 1
WTtoro no pazaemny 37 2 15
ToroBoe moBTOpEHNE 7 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 21

9 KJIACC(102 yaca, 3 pa3a B HeJleJII0).

Ne HanmeHnoBaHnue pa3iesioB U TeM MPOrpaMMbl KosinuecTBO yacoB
u/ BCer| KOHTPOJIbHbIE npaKTu4YecKue
n ] paboThI padoThI
Pasgen 1. Mexannvyeckue saBJjeHusi(40 yacos)
1.1| Mexanuyeckoe ABHKEHHE M CIOCO0ObI ero onucanus | 10 1 1
1.2 B3aumojaeiictBue TeJa 20 1 2
1.3 3aKoHBLI COXpaHEeHU 10 1 1
Wroro no pazaeny 40 3 4
Paszgen 2. Mexanndeckue KoJied0anus U BOJHBLI(15 yacoB)
2.1 MexaHnuyecKHe Ko0JIeOaHus 7 2
2.2 MexaHn4ecKHe BOJHBI. 3BYK 8
HToro mo pazueny 15 2
Pazgen 3. DjIeKTPOMAarHUTHOE 10JI€ M 3JIEKTPOMATHHUTHbIE BOJIHBI(6 4acoB)
3.1]  DJeKTPOMATHHMTHOE I0J€ H 3JIeKTPOMATHUTHBIE 6
HTtoro no pasaeny 6
Pasgen 4. CBeroBbie siBjennsa(15 yacoB)
4.1 3aKkoHBbI pacnpoCcTpaHeHHUsl CBeTa 6 4
4.2 JIMH3BI M ONTHYECKHE NMPHOOPLI 6 2
4.3 Pa3jio:xxenue 0e10ro cBeTra B CHEKTP 3 1
Wtoro nmo pasaeny 15 7
Paznen 5. KBanToBble siBjenusi(17 yacon)
5.1 HcnyckaHue W MOrJonieHne CBeTa aToMOM 4
5.2 CrpoeHue aTOMHOI0 fAApa 6
5.3 SnepHble peaknun 7 1
WToro no pazaeiny 17 1 3




Pasnen 6. [TIoBTOPUTEIBLHO-0000IAIOIHIT MOAYJIBL(9 YacoB)

6.1| CucremaTu3zanusi 4 00001IeHNEe MPEIMETHOTO 9
co/iep:KaHMUs M ONBITA IeATeJIbHOCTH,
toro mo pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 102 16




HOYPOYHOE IVIAHUPOBAHHWE

7 KJIACC
Ne Tema ypoka KosunyecTBo yacos DJIeKTPOHHBbIE
n/n
BCero KOHTPOJI | mpaKkTH4 Hara Iudppossie
U3y4yeHHust
bHbIE ecKue Oo0pa3oBare/ibHbIe pe3ypchbl
padoThI padoThI
Paznen 1.®usuka u ee pois B HO3HAHUM OKPY’Karoiero Mupa.(6 4acon)
1.1 ®usuka -Hayka o npupoje (2uaca)
1 ®du3nka —HayKa O IpUpoae 1 1. bubnnoreka — Bc€ no npeamery «dusuka.
2. BUIeoonbITh Ha ypOKax.
2 JlaGoparopuas paGora Nel 1 1 3.Enunas komuiekuus nu@poBbIX
N ; 00pa3oBaTeNbHBIX PECYPCOB
«3mepenne 00bEMa JKUAKOCTH U TBEPOTO TETIa
6. DneKTpoHHbIe Y4eOHUKH 110 (PU3UKE.
1.2 ®usnueckue BeIMUUHbI (2 yaca)
3. dusnyueckue BeTMYUHBI, ((U3UIECKUE IIKAIBI 1 1. bubnnoreka — Be€ mo npeamery «Pusnka
2. BuieoomsIThI Ha ypoKax.
4 JlaGopatopHas paGora Ne2 1 1 6. DneKkTpoHHBIE YIEOHUKH IO (PU3HKE.

« OnpezneneHue HEHbI 1elIeHusT PU3NIECKOro
npudopa»

1.3 EcTecTBeHHO- HayuHBIi MeTO1(2 yaca).




EcrecTBEHHO —Hay4YHBIN METOJ TO3HAHUS

1. bubnnoteka — BCE 1Mo mpeaMeTy
«Pusuka

2. BUIeoonsITh HAa ypOKax.

JlaGoparopnas pabota No3
«3Mepenne TemMrepaTypbl Ipu IMOMOIIN
KHUJIKOCTHOTO TEPMOMETPaY

3.Enunas komnekuus nudpoBhIX
00pa30BaTeNbHBIX PECYPCOB
6. DIeKTpOHHbIE yUeOHUKHU MO (HU3HKE.

Paznen 2. IlepBoHauanbHble CBEACHUS O CTPOCHUH BEIIeCTBA.(6 4acoB)

2.1 Crpoenue Bemectsa (1yac).

CtpoeHue BeniecTBa
JlabopaTtopHas pabota Ned

«OnpeneneHue pa3sMepoB MaJbIX T

2. BuneoonsiThl Ha YpPOKax.

3.Enunas xomiekius mugpoBbIX
00pa3oBaTENbHBIX PECYPCOB

2.2 JIBrkeHune U B3aUMOJICHCTBUE YaCTHI] BeliecTBa (2 yaca)

1. bubnuoTeka — BcE Mo mpeaMeTry

Huddys3usa. bpoyHoBCcKOE IBUKEHME 1
«Duznkay.
2. BuyieoonsIThl Ha ypoKax.
BzanmozeiicTBre MONICKyI 1 6. DneKTpoHHbIe Y4eOHUKH 110

¢buzuke.

2.3 ArperaTtHbie cOCTOSTHUS BemecTBa (3 Jaca)




10 ArperaTtHble COCTOSIHHSI BELIECTBA 1 1. bubnuoTteka — BcE 1Mo mpeaMeTy
«Dusukay.
11 [ToBTOpHUTENHEHO-0000IIAIOIMINN YPOK IO TEME: 1 4. lnTepecHble MaTepHallbl K ypoKam
«CTpoeHue BEIECTBa (U3MKH IO TEMaM; TECTHI IO TEMaM;
HarJIsTHBIE TOCOOUS K YPOKaM.
12 KontponsHas pabora-1 1 1 5. udpossie 0OpazoBaTeIbHBIC
«CTpoeHue BelecTBay pecypcebl
Paznen 3./IBmwkenue u B3aumozeiictsue ten (20 yacos).
3.1 Mexanndeckoe nBUKEeHHE (2 Yaca)
13 Mexanunueckoe 1BuxkeHrne CKOpoCTb. 1 1. bubnmnoTeka — Bc€ 1O peaMeTy
«Pusukay.
4. UnTepecHble MaTepuaibl
K ypokaM (U3HUKH 110
TeMaM; TECTHI 110 TeMaM,
3.21nepuus, Macca, IIIOTHOCTH(S 4acoB)
15 Huepnus. Bzanmoneiicteue ten. Macca. 1 1. bubmmoreka— BCE 1O MpeIMETY
«Pusuka
16. [InoTHOCTS BemecTBa. 1 1 2. BuyieoonsIThl Ha ypoKax.
JlaGopaTtopnast pabota Ne 5
«/I3MepeHne TIOTHOCTH BEIIECTBA»
17 PacueT miiotHOCTH, 0OBEMa M MacChI Tea 1 1. bubnnoteka — BCE 1Mo mpeaMeTy

«DPusukay.




4. nTepecHble MaTepHabl K ypoKam

18 O6o0maromuii ypok mo teme: «MexaHndecKoe 1
nBkenue. [InoTHOCTE» (U3MKH IO TeMaM; TECTHI IO TEMaM;
HaTJISTHBIEC TOCOOUSI K YPOKAM.
19. KonTponbHas padbora-2 1 1 5. Lludpossie oOpazoBaTenbHbIC
«Mexanunueckoe npuxenue. [oTHOCTE» pecypcsl
3.3 Cunbl. Buast cui (13 gacos)

20. Cuua. 1 1. bubnnoteka — BCE 1Mo mpeaMeTy
«Pusukay.

21 SIBnenue Tarorenus. Cuna TXKECTH 1 1. bubnuoTeka — BcE Mo mpeaMery
«Pusukay.

29 Jlaboparopuas padota Ne 6 1 6. DieKTpOoHHBIC YYEOHUKH 110 (prU3HKe

«OrmpeneneHne NEHTpa THKECTH IIIOCKON MIaCTUHBI. 3.Enunas xomiekius nugpoBbIX
00pa3oBaTENbHBIX PECYPCOB

23, Cuna ynpyroctu. 3akoH ['yka. 1 1. bubnuoteka — Bc€ Mo npeamery
«Pusukay.

24, JIaGoparopHas padota Ne7 1 6. DeKTpOHHbIE YIeOHUKH 110 (PHU3UKE.

«HMccnenoBanre 3aBUCUMOCTH CUJTBI YIPYTOCTH OT 3.Enunas xomuiekuus nu@poBbIX
YITMHEHUS TIPYKUHBI. MI3MepeHne 5KeCTKOCTH 00pa3oBaTeIbHBIX PECYPCOB
Py KUHBI
o5 Bec tena. Jlunamomerp. 1 1. bubnuoreka — Bcé mo

npeamery «Duznkay.
2.BuieoonbITh HA YPOKax.




26 JlaGopaTtopnast pabota Ne 8 6. DIIeKTpOHHBIC YYCOHUKH 110 (PU3HKE.
«'pamyrpoBaHue NMPYKUHBI U U3MEPEHHUE CUTT
JTUHAMOMETPOM)
7. | Cuna tpenus. U3MepeHue CUIIbl TPEHHUSI CKOJIbKEHHUS] 1. bubnuoTteka — Bc€ 1o mpeaMeTy
«DPusukay.
28 Jlaboparopuas padora Ne 9 6. DnekTpoHHBIC YUEOHUKH 10 (pr3HKe
«MccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUS OT CHJIbI 3.Equnas xomiekius mudpoBbIx
HOPMAJIBHOTO JaBIICHUS» 00pa3oBaTeNbHBIX PECYPCOB
29 PaBHozelicTBytOIIAs cuil 1. bubnuoTeka — BcE Mo mpeaMery
«Pusukay.
30 Pemenue 3anau: «PaBHOACHCTBYIOMIAS CHID»Y 4. lnTepecHble MaTepHallbl K ypoKam
(hM3HKY 110 TEMaM; TeCTHI [0 TEMaM;
HarJIsHBIE TOCOOUS K YPOKaM.
31 O6o6maromuii ypok no teme: « CHIIbI IPUPOIBD» 4. lnTepecHble MaTepHalbl K ypoKam
(bU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HaTJISTHBIE TTOCOOUSI K YPOKaM.
32 KonTpomnpHas padora-3 5. Hudpossie oOpazoBaTebHbIC

« CuIibl B IpUPOAE»

pecypchl




MH

4.1 laBnenue. Ilepenaua naBieHus TBEPAbIMU TEIaMHU, KUAKOCTIMHU U ra3amH (2 yaca)

1. bubnuoTeka — BCE 1Mo nmpeameTy

33 Hasnenue. CriocoObl MN3BMEHEHUS JaBICHUS 1
«Dusukay.
34. JlaBneHue TBEPABIX TEII. 1 2. Bu1e0oIbITh Ha ypOKax.
[IpakTuueckas pabora: 3
«JlaBIeHye TBEPIOTO TEMay. - Exunas KoJuteKuus
1 (HPOBBIX
00pa3oBaTEIbHBIX
[pecypcoB
4.2 ]laBnenue xKuaKoCcTH (3yaca)
35 Hasnenue raza. 3akoH [lackans. JlaBnenue B 1 1. bubnnoreka — BCE Mo mpeaMery
KHUJKOCTHU U Taze «Du3uKay.
36 Pemenue 3amau: 1 4. VlaTepecHble MaTepHabl K ypoKam
«/laBneHue B JKUIKOCTH U ra3e» (GU3MKH IO TEMaM; TECThI TI0 TEMaM;
HarJisiJHble TOCOOUS K ypOKaM.
37 Coobmaronmecs cocysl. Pemenue 3agau: 1 4. lnTepecHble MaTepUallbl K ypoKam
«CooOmraromumecs coCcy b (U3UKH IO TEMaM; TECTHI 110 TEMaM;
HarJsi/IHble TOCOOUs K ypOKaM.
4.3 AtmocepHoe naBieHue (6 yacoB)
38 ATMoOc]epHOe 1aBIeHHe 1 1. bubnuoTeka — Bc€ 1Mo mpeaMeTry
«Duzuka
39 [Tpubops! a5 U3MepeHust TaBICHUs 1 1.bubnuoreka — Bc€ o MpeaMeTy
«Duzuka».
3.Ennnas xomteknus mudpoBhIx
00pa30BaTeIbHBIX PECYPCOB
40. I'mppasnnueckwmii npecc. Hacoc. 1 1.Bu1€00MBITH HA YPOKaX.

3.Enunas xomutekuus nudpoBbIx
00pa3zoBaTeIbHBIX PECYPCOB




41 Pemenue 3amau: 1 4. VlaTepecHble MaTepHaIbl K ypOKam
«JlaBiieHHne TBEPIBIX TEN, )KUJIKOCTEH U ra30B» (U3HKY 110 TEMaM; TECTHI IO TeMaM;
HarJIsHbIE TOCOOUS K YPOKaM.
42 | Obobmarommii ypok no teme: «JlaBnenne TBepabIX 1 4. HTepecHble MaTepuabl K ypokam
TeJN, KUAKOCTEH U Ta30B» (bu3MKY 110 TeMaM; TECThI IO TeMaM;
HarJsIHbIE TOCOOUS K YPOKaM.
43 KoHntposbnas padora-4 1 1 5. [{ludposie 0OpazoBaTebHBIC
«JlaBneHue TBEPABIX TEN, )KUIAKOCTEN U Ia30B» [peCypChl
3.Enunas komnekuus nudpoBhIX
00pa3zoBaTeIbHBIX PECYPCOB
4.4 JleiicTBHe HUAKOCTH U raza Ha MOrpyxeHHoe B Hux Teio (10 gacoB)
44, | HefcTBrE KUAKOCTH ¥ ra3a Ha TIOTPYKEHHOE B HUX 1 1. bubnuoTeka — BcE Mo mpeaMery
Teno0. ApxumenoBa cuiia «Dusuka
45 Pemenue 3amay Nel: « ApxumenoBa cumay. 1 4. nTepecHble MaTepuaibl K ypokam
(U3UKH IO TEMaM; TECTHI 110 TEMaM;
HarJITHBIE TOCOOUS K YPOKaM.
46 Pemenue 3amaulNe2: «Bec B Boge» 1 4. VlaTepecHble MaTepHaIbl K ypOKam
(bU3HKY 10 TeMaM; TECThI IO TeMaM;
HarJisiIHbIe TOCOOUS K ypOKaM.
47 JlaGopatopHnas paborta Ne 10 1 1 6. DnekTpoHHBIE YUeOHUKH 110 (PU3HKE.
«OrnpeneneHne BHITATKUBAKOIIEH CHITBDY
48. [Inasanue Ten. 1 1 2. BusieoomnsIThl Ha ypoOKax.
JlaGopaTtopnast pabota Ne 11
. 4. nTepecHble MaTepUaibl K ypokam
«BbIsIcCHeHNE YCTIOBHI MJIaBaHUS TEI _ .
(U3UKH IO TEMaM; TECTHI IO TEMaM;
HATJITHBIE TTOCOOHS K YPOKaM.
49 [TnaBanue cynoB. 1 1. bubnuoTeka — BCE 1Mo mpeamMeTy
«Dusukay.
50 BoznyxomiaBanue. 1 1. bubnuoTeka — BCE 1Mo nmpeamMeTy

«Pusuka




51 Pemenue 3amau: 1 4. VlaTepecHble MaTepHaIbl K ypOKam
« IInaBanue cynos Bo3nyxomnnaBanue». ($U3MKH IO TEMaM; TECTHI TI0 TEMaM,;
HarJsiHble TOCcOOus K ypOKaM.
52 | OboOuiarommit ypok 1o teme: « ApXUMEI0Ba CUIIa 1 4. lnTepecHble MaTepUallbl K ypoKam
($U3MKH IO TEMaM; TECTHI TI0 TEMaM,;
HarJsiHble TOCOOUs K ypOKaM.
53 Koutpoibnas pabora-5 1 1 5. lludpossie 00pa3oBaTenbHBIC
«ApXumenioBa CuiIa» pecypcbl
3.Enunas xomnekuust HuQpoBBIX
00pa30oBaTeNIbHBIX PECYPCOB
PaznenS.Pabora u MmomHOCTE. DHEprus (13 )
5.1 PabGoTa 1 Mo1mHOCTb (2 yaca)
54. Mexanndeckas pabota. MOIHOCTb. 1 1. bubnmuoreka — BCE 110 NpeaMETy
«Dusnkay.
55 JlaGoparopHas pabota Nel2 1 6. DieKTpoHHBIC YYEOHUKH 110 (PHU3HKE.
«M3mepeHune paboThl U MOIIHOCTHU TPU
PaBHOMEPHOM JIBUKEHHUH TEJIa»
5.2 IIpocTbie MexaHu3MbI (7 4acoB)
56 [IpocThie MexaHU3MBI. pbIyar, 0J0K, HaKJIOHHAs 1 1. bubnuoTeka — Bc€ mo mpeaMery
IJIOCKOCTh «®Puzukar. 4. IHTepecHble MaTepHabl
K ypoKaM (PM3HMKH 110 TeMaM; TECTHI 10
TeMaM; HarJIsAHbIe TOCOOUS K YPOKaM.
57. Jla6oparopHas paGora Ne 13 1 6. DnexTpoHHbIE Y4eOHUKH MO (PU3HKE.
«BpIsicHEHNE yCTIOBHSI paBHOBECHSI phluara»
58. |IIpaBuio paBHoBecus peruara. [IpumeHenne npasuia 1 1. bubnuoTeka — Bc€ 1Mo mpeaMeTry

paBHOBECHS pblyara K OJIOKY.

«Puszuka




59 «3omoToe npaBuiio» Mexanuku. KITJ[ mpocTeix 1 1. bubnuoTeka — BCE 1Mo nmpeamMeTy
MEXAHU3MOB. «Dusukay.
60. JlaGopatopHast pa6ora Ne 14 1 1 6. DnekTpoHHBIE Y4eOHUKH 110 (PU3HKE.
«Omnpenenenue KII/] HaKTOHHOM TIIOCKOCTH.
61. Pemenne 3amau: KIII. 1 2. BHI€OOIBITHI HA YPOKaX.
4. VlutepecHble MaTepHaibl K ypoKam
(bU3KKY 110 TeMaM; TECThI IO TeMaM;
HarJISIIHBIE TOCOOUS K YPOKaM.
62. [TpocThic MEXaHU3MBI B OBITY U TEXHHKE. 1 1. bubnmuoreka — BCE 10 npeaMeTy
«Duznka
5.3 Mexannueckas Heprus (4 yaca)
63. DHeprus. 3aKOH COXPAHEHUS YIHEPTUH. 1 1. bubnnoreka — BCE M0 MpeaAMeETy
«Duzukay.
64 Pemenue 3anau: DHeprus .3aK0H COXpaHEHUE 1 4. nTepecHble MaTepUaibl K ypoKam
(U3BUKH IO TEMaM; TECTHI 110 TEMaM;
SHEPIUU HaTrJITHBIE TOCOOUS K YPOKaM.
65 [ToBTOpHO-00006MmatOIHI ypok: «PaboTa 1 4. nTepecHble MaTepUaibl K ypokam
MOIITHOCTh. DHEPTHUSD) (U3UKH IO TEMaM; TECTHI IO TEMaM;
HATJITHBIE TTOCOOHS K YPOKaM.
66 KonTponpHas pabora -6 1 1 5. lludpossie 06pa3oBaTenbHBIC

«Mexanunueckas paboTa U MOIIIHOCTbY.

pecypchl

HroroBoe noBTopenue (2 daca)




4. nTepecHble MaTepuaibl K ypokam

67. Hrorosoe noBropeHue 1
(U3HKY 110 TEMaM; TECTHI IO TeMaM;
HarJIsHbIE TOCOOUS K YPOKaM.
68. Hrorosoe nosropenue 1 4. VlutepecHble MaTepHaibl K ypoKam
(bu3MKY 110 TeMaM; TECThI IO TeMaM;
HATJISTHBIC TOCOOWS K YPOKaM.
Hroro OBHIEE KOJIMYECTBO HACOB I1O 68 14

I[TPOT'PAMME




8 KVIACC

Ne Tema ypoka KounyecTBO 4acoB Hara DJIeKTPOHHBbIE
n/ U3y4eHust
- BCET0 KOHTPOJIbH = TNpPaKTHYe Lugposbie
bie padoThI CKHne Oo0pa3oBaTesibHBbIC pe3ypChl
padoThI
Paznen 1.TemnoBeie siBnenus (24 yacon)
1.1 Ctpoenue u cBoicTBa BemiecTBa (4 yaca)
1. OCHOBHBIE ITOI0KEHUSI 1 1. bubnmoteka — BCE 1o mpeamMeTy
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHUS «Dusukay.
BerecTBa. Mojieu TBEPOTro, KHUIAKOTO U 2. BUICOOTIBITHI HA YPOKAX.
ra3000pa3HOro COCTOSTHUI BEIeCTBa.
2. CwmaunBanue. Kanuisipabie siBICHUS. 1 1 6. DIEKTPOHHBIC YUSOHUKH TI0
JIaGopartopHras pabora Nel busnke.
"N3yuenue
KanuJUISIPHBIX SIBICHUN"
3. Kpucrannnueckue u 1 1. bubnuoreka — BCE MO MPEIMETY
amopdusbie TBEPBIC Tena. TermioBoe «DUIUK)
PACIIMPEHHC 1 CKATHC 2. 2. BuneoonsITsl Ha ypOKax..
4, O6o06matomuii ypok mo teme "CTpoeHue u 1 4. VlaTepecHble MaTEepHaIbl K ypOKam
CBOICTBa (U3HKY 110 TEMaM; TECThI IO TeMaM;
BerecTsa" HaTJISTHBIC TTIOCOOUS K YPOKaM.
1.2 Tennossie nporieccsl (204acoB)
5. Temneparypa. BuyTpennsis sneprusi. CriocoObt 1 1. bubnuoTeka — BCE Mo mpeaMery
U3MCHCHUA BHYTPCHHCH «Dusukay. 2. BumeoonsITel HA
SHEPTUU

ypOKax.




Buas! Tenonepenayn: TETIONPOBOIHOCTb,
KOHBEKIIUS, U3JTyUCHHE.

1. bubnauoteka — BCE 1Mo mpeaMeTy
«Dusukay. 2. BuaeoorsiTs Ha
ypOKax.

7. Tenonepenaya B IpUpoie U TEXHUKE 1. bubnnoTeka — Bc€ 1O mpeaMeTy
«Dusukay. 2. BumeoonsITel Ha
YpOKax.
8. KonTponbnas padora -1 5. Lludpossie oOpazoBaTenbHBIC
"CtpoeHnue u pecypchl.
CBOMCTBA BemecTna' u
"Tenmonepenaya"
9. TermooOmeH. 1. bubnmnoTeka — Bc€ O mpeaMeTy
«Dusukay. 2. BuneoonsITel Ha
JlaGopaTopHas pabota Ne2 A
ypokax. 6. DJIeKTpOHHbIE
n
HccnenoBanue sBieHUs TEIIO0OOMEHA pU YUeOHUKH 110 PU3HKE.
CMEIIMBAHUU XOJOTHOU 1
ropstaeit BOAbI"
10. TemoBoe paBHOBECHE. 1. bubnuoTeka — BcE Mo mpeaMery
Ha60paTopHaﬂ pa60TaN93 «Dusnkay. 2. BI/IIIGOOHBITI)I Ha
"Onpenenenye ypoKax. 6. DIeKTpOHHBIE
y4eOHHMKH 1O (PUBHKE.
KOJIMYECTBA TEIIOTHI,
IIOJIyYEHHOT'O BOJOM IIPU
TEr1000MeHe C HarpeThiM
METaJUIMYECKUM ITUIHHAPOM"
11. YpaBHEHHE TEMIOBOTO 1. bubnunoTteka — BCE 1Mo mpeaAMETy

Oananca.
JlaGopaTtopHnast pabota Ne4

"OnpeneneHue yaeabHON TeII0EMKOCTH
BenrecTna"

«Puzukay. 6. DIEKTPOHHBIE
y4eOHMKH 1O (PU3HKE.




12.

Pemenue 3amay no reme "TerwiooomeH"

4. HTepecHble MaTepuabl K ypokam
(GU3UKH IO TEMaM; TECTHI 10 TEMaM,;
HarJsIHbIe TOCOOUS K YPOKaM.

13. V nenpHas Teriora 1. bubnaunoteka — BCE 1Mo mpeaAMETy
ILJIABJICHUSL. «Du3nkay. 6. DIEKTpOHHbIE
qyeOHUKHU 10 (PU3HKE.
JIaGoparopHas padota Ne 5 Y ¢
"OnpeneneHue yaeabHON TEMI0ThI
IUIaBJIEHU JIbAa"
14, [TapooGpa3zoBanue u 1. bubnuoTteka — BcE 1Mo mpeaMeTy
KoHJIeHcanus. cnapenue «®Pusnkay. 2. BuneoomnsITs Ha
ypOKax.
15. BnaxunocTs Bo3ayxa 1. bubnuoteka — BCE 1Mo mpeaMeETy
«Dusukay. 2. BumeoonsITel HA
ypOKax.
16. N3mepenne BIaxxHOCTH 1. bubnuoTeka — BcE Mo mpeamMery

BO3/IyXa.

JlaboparopHas pabota Ne6

"Onpenenenre OTHOCUTENBHOM BIIaKHOCTH

BO3/IyXa"

«Duzukay. 6. DIEKTPOHHBIE
y4eOHUKH 10 (pU3UKe.




17. Pemenue 3anau Ha 4. lntepecHble MaTEepHabl K ypoKam
M3MEHEHHE arperaTHbIX COCTOSIHUI BEIECTB (bu3MKY 110 TeMaM; TECThI IO TEMaM;
HaTrJIsTHBIE TOCOOUSI K YPOKaM.
18. Pemenue 3amay no reme "M3menenune 4. VIlaTepecHble MaTEpHaIbl K
arperaTtHbIX COCTOSTHU BeliecTa'. ypokaM (PU3HKH 110 TeMaM; TeCThI
110 TeMaM; HarJIsIIHbIE TIOCOOUS K
YPOKaM.
19. DHeprus ToIMBa. Y ieJbHasl TEMJI0Ta CrOPaHU 1. bubnnoTeka — Bc€ 1O mpeaMeTy
«Pusukay.
20. [puHIIUTIBL pabOTHI 1. bubnmnoTeka — Bc€ O mpeaMeTy
teruioBbix aeurareneil. KIIJ{ TerioBoro npurarens «Duznkay.
21. Pemenue 3aau no teme 4. lnTepecHble MaTepUallbl K ypoKam

"TennoBsie sBienus". Buapl Temionepenaun,
KOJMYECTBO TEMIOTHI, U3MEHEHHE
arperaTHbIX COCTOSIHUI
BEILIECTBA, BIAKHOCTh
BO3/IyXa"

(U3BUKH IO TEMaM; TECTHI 110 TEMaM;
HaTJISIIHBIE TTOCOOUS K ypOKaM.




22,

Pemenue 3amau nmo reme 1
"TemnoBsie sBienus". Buasl Terionepenauu,
KOJIMYECTBO TEIUIOTHI, U3MEHEHHE
arperaTHbIX COCTOSTHUI
BCIIECTBA, BIAXKHOCTh

4. lntepecHble MaTEepHabl K ypoKam
(U3HKY 110 TEMaM; TECThI IO TeMaM;
HaIJISITHBIC TIOCOOUS K ypOKaM.

BO3/IyXa"
23. OO6oOmaromuii ypok 1o teme ""TeruioBbie siBieHus" 1 3. Equnas xomnexus mudpoBbIx
00pa30BaTENbHBIX PECYPCOB
24. KonTponbras padota -2. 1 1 5. [TudpoBsie 0Opa3oBaTeIbHBIE
"TernnoBeie siBICHUS" pecypchl.
Pa3nen 2.3nmexkTpudeckrie 1 MarHuTHbIE siBIeHUs (37 yacoB)
2.12nexTpuueckue 3apsaapl. 3apsHKeHHBIE Tela U UX B3auMojieicTBre (7 4acoB)

25. DneKkTpuszanus Ted. 1 1. bubnuoteka — BCE 1Mo mpeaMETY

BzaumopeiictBue «Pusnkay. 2. BuneoomnsITs Ha

3apshKEHHBIX Tel. 3akoH Kynona YpOKax.

26. DNeKTpUYECKoe MoJie. 1 1. bubnuoTeka — BcE Mo mpeamMery

Hanpspkennocts noss. [Tpuaimn
CYNEPIIO3UIUH AJIEKTPUUECKUX TTOJTEH

«Pusnkay. 2. BUneoomnsITE Ha
YpOKax.




27.

Hocurenu anexTpuueckux 3apsiioB. 3aKOH
COXPaHEHHUs IEKTPUUECKOTO 3apsiza.

DJIeMEeHTapHbIN 3apsij

1. bubnuoteka — BcE 1Mo mpeaMeTy
«Dusukay. 2. BuaeoorsiTs Ha
ypOKax.

28. Crtpoenue aToma 1. bubnanoteka — BCE 1Mo mpeaMeTy
«Dusukay. 2. BumeoonsITel Ha
ypOKax.
29. [IpoBOIHUKY U TUANEKTPUKH. 1. bubnuoTeka — BcE Mo mpeaMery
Ha60paT0pHa5{ pa6OTaN97 «Duzukay. 2. BI/II[eOOHBITI)I Ha
oKax. 6. DNEeKTpOHHbBIE
"UccnenoBanue P p
. y4eOHUKH 10 (pu3uKe.
JEHCTBUS STEKTPUUECKOr0 OISl Ha MPOBOHUKU
"
JUDJIEKTPUKH"
30. Pemenue 3anay Ha 4. VlnTepecHbie MaTepHaibl K ypoKam
npuMeHeHne 3akoHa Kymnona, pacuer (GU3MKH IO TEMaM; TECTHI TI0 TEMaM,;
HaNPSHKCHHOCTH | HAarJIsTHBIE TIOCOOMS K YPOKaM.
HPUHIMI CYTIEPIO3UIIH
TIOJIEH.
31. Ob6o06maromuit ypok o teme "DiIeKTpuyecKue 5. lludpossie oOpazoBaTenbHbIE

3apsiabl.
3apspKeHHbIE TeNna U UX
B3anMoiehcTBHE"

PECypCHlI.




2.2 IlocTostHHBIH 3nekTpruyeckuil TOk (20 yacoB)

32.

DnekTpuyeckuil Tok. Cuia Toka 1

1. bubnunoteka — BCE 1Mo mpeaMeTy
«Dusukay». 2. BumeoonsITel HA
ypOKax.

33.

M cTOYHUKH TTIOCTOSIHHOI'O TOKa 1

1. bubnuoteka — BcE 1Mo mpeaMeTy
«Dusukay. 2. BuneoorsiTsl Ha
YPOKax.

34.

JleicTBHS SIEKTPUUECKOT0 TOKA 1

1. bubnuoteka — BcE 1Mo mpeaMeTy
«Dusukay. 2. BuneoonsiTsl Ha
YPOKax.

35.

DNEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax 1

1. bubnuoteka — BCE 1Mo mpeaMETy
«Pusnkay. 2. BumeoomnsITs Ha
YPOKax.

36.

DnexTpuyeckas Lelb. 1 1
JlaboparopHas pabota Ne8

"COopka 1 rmpoBepka paboThl IEKTPUUECKON LenH
ITOCTOSTHHOT'O TOKa"

1. bubnuoTeka — Bc€ Mo mpeaMery
«Duznkay. 2. BumeoonsITe Ha
ypokax. 6. DJIeKTpOHHBIE
y4eOHMKH 1O (PU3HKE.




1. bubnmoTeka — BCE Mo mpeaMery

JlabopaTtopHas paborta Nel2

"PerynupoBaHue CHibl TOKa peocTaToM"

37. Cuta Toka.
JaGopatopras pa6ora Ne «Dusuka». 2. BumeoonsITel Ha
ypokax. 6. DJIeKTpoOHHBIE
" "
N3mepenue u peryimpoBaHUe CUIIBI TOKA yueGHUKH 110 H3HKe.
38. ConpotuBnenue 1. bubnnoTeka — Bc€ 1O mpeaMeTy
MIPOBOJIHUKA. «®Duzukay. 2. BumeoomnsITel Ha
OKax. 6. DIEKTPOHHEIE
JlabGopaTopHnas padota NelQ P P
y4eOHHMKHU 10 (PU3UKeE.
"MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
UYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHUS
pPE3UCTOpa M HAMPSDKEHUS Ha pe3uctope”
39. 3akoH OMa 1l yyacTKa Lenu 1. bubnuoTeka — BcE Mo mpeaMery
«Dusukay. 2. BuneoorsiTsl Ha
YpOKax.
40. VY ienpHO€ CONPOTUBIICHUE BEILIECTBA. 1. bubnuoTeka — BcE Mo mpeaMery
JlabopaTtopHnas padora Nel 1 «Dusukay. 2. BumeoonsITel Ha
; ypoKax. 6. DIeKTpOHHBIE
3aBUCUMOCTbD 3JIEKTPHUYECKOTO
y4eOHMKH 1O (PU3HKE.
COMPOTHUBIICHHUS ITPOBOTHUKA OT €r0 JIJTUHBI,
IUIOIIA TN
MOTIEPEYHOTO CEYCHUS U
Marepuaia"
41. Peocrar. 1. bubnunoteka — BCE 1Mo peaAMETy

«Dusukay. 2. BumeoonsITel HA
ypokax. 6. DJIeKTpOHHbIE
y4eOHUKH 10 (pU3UKe.




42.

ITocnenoBarensHOE
COC/IMHCHHE TIPOBOHUKOB.

JlabGopaTtopHnas padota Nel3

"IIpoBepka npaBuia
CJIOXKEHUS HAIPSDKEHUN MTPU TOCIIEI0BATEIILHOM
COEJTMHEHHH JIBYX

1. bubnuoTeka — BCE Mo mpeaMery
«Dusukay. 2. BumeoonsITel Ha
ypokax. 6. DIeKTpOHHBIC
y4eOHHMKHU 10 (PU3HKeE.

pe3uctopoB”
43. [TapannensHOE COeIMHEHUE MPOBOIHUKOB. 1. bubnuoTeka — BcE Mo mpeamMery
«Dusnkay. 6. DIeKTPOHHbBIE
JlabGopaTopHas padorta Nel4 p
Y4eOHHKH IO (PU3HKE.
"[IpoBepka
MpaBuJIa JJIsl CUIIBI TOKA MIPH MapalieIbHOM
COCJIMHEHUH PE3UCTOPOB"
44, CMmenianHble COSTUHEHHS IPOBOITHUKOB 1. bubnuoteka — BcE 1Mo mpeaMeTy
«Dusukay. 2. BumeoonsITel HA
YpOKax.
45. Pabora u mourHOCTH 1. bubnuoteka — BcE 1o npeaMeTy
ANEKTPUIECKOTO ToKa. 3akoH Jxoyns—JleHma «Dusukay. 2. BumeoonsITel Ha
YpOKax.
46. Pacuér paboThl 1 MOIITHOCTH TOKA. 1. bubnunoTteka — BCE 1Mo peaAMETY

Jlaboparopusble onbITh: "OmnpeneneHue padoTsl
ANEKTPUYECKOTO TOKA,
uayiero uepes3 pezucrop" u "Onpenenenue
MOIIHOCTH
ANEKTPUUYECKOTO TOKA,
BBIJICJISIEMO Ha pe3uctope”

«Duznkay. 6. DNEKTPOHHBIE
y4eOHMKH 1O (PU3HKE.




47.

DneKTpOoNpoBOAKa U
HOTPEOUTENH ANEKTPUIECKON SJHEPTHHU B OBITY.
Kopotkoe 3ambIkanue.

JlaGopaTtophnast pabora Ne 15

"Onpenenenue KIIJ[ narpesaresns.

UccnepoBanue 3aBUCMMOCTH CHUJIBI TOKA, UIYIIETO
yepes JaMIIoYKy, OT HalpsHKeHUs Ha Heil"

1. bubnuoTeka — BCE Mo mpeaMery
«Dusukay. 6. DIEKTPOHHBIC
y4eOHHMKHU IO (PU3HKE.

48.

Pemienue 3aau 1o remam
"Cuna ToKa, HalpsKEHUE,
COIPOTHUBIIEHUE, 3aKOH OMa /ISl yyacTKa IenH,
YACIBHOE COMPOTUBIICHNE, COCTUHEHUS
IIPOBOJAHUKOB"

4. UnTepecHble MaTepuabl K
ypokam (hU3HKH IO TEMaM; TECTBI
110 TeMaM; HarJsiiHble TOCOOUS K

ypOKaMm.

49.

Pemenue 3ama4 no remMam
"3akon Oma Jj1s yuacTka
1enu, pabora ¥ MOIIHOCTh TOKa, 3aKoH JIkoys-
Jlenma"

4. nTepecHble MaTepUabl K
ypokam (U3HKHU TI0 TeMaM; TeCThI
10 TeMaM; HarJIsAIHbIe TOCOOus K

ypOKam.

50.

O6o0maromuii ypok mo teme "IIeKTpUIeCKre
sBICHUS"

3. Enqunast komekius nudpoBbIX
00pa30oBaTeNIbHBIX PECYPCOB

51.

KonTtponsHast padora -3

"DnekTpudeckue
ABJIeHUA"

5. Hudpossie oOpazoBaTebHbIC
pecypchl.

2.3 MarauTHbI€ siBJIeHUS (6 9acOB)




52. MarnutHoe nosue. OnbIT 1. bubnuoTeka — BCE Mo mpeaMery
Opcrena. «Duzukay. 6. DIEKTPOHHBIE
4eOHUKH 10 PU3UKe.
JIaGoparopnas pabota Nel6 Y ¢
"UccnenoBanue AeMCTBUS AIEKTPUUYECKOTO TOKA
Ha MarHUTHYIO CTPEJKy "
53. MaruuTtHoe nosje 1. bubnnoTeka — Bc€ 1O mpeaMeTy
ANEKTPUYECKOTO TOKA. «Dusukay. 6. DIEKTPOHHBIC
DIIEKTPOMArHHT. y4eOHUKH 10 (pU3uKe.
JlabopaTtopnas pabora Nel7
"OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIBI
B3aMMOJICHCTBHS KaTYIIKU C TOKOM U MarHuTa oT
CHUJTBI
TOKA U HAlpaBJIeHMs TOKa B KaTyIke"
54. [TocTostTHHBIE MATHUTHI. 1. bubnuoTeka — BcE Mo mpeamMery
Jlaboparopubie paboTeiNeNel8, 19 «Pu3nkay. 6. DICKTPOHHbIC
" . y4eOHUKH 10 (pU3UKE.
HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHUTOB" U
"N3y4yeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX
MarHUTOB TIPH UX OOBECTUHEHUH U
pazneneHun"
. arHUTHOE ToJIe 3eMJTU U €TO POIb IS JKU3HU . bubnuroreka — Bc€ mo npeamer
55 M 3 1. bu6

Ha
3emie. JleiicTBre
MAarHuTHOI'O II0JIs1 Ha
MIPOBOJHHK C TOKOM.

«Dusukay. 2. BumeoonsITel HA
YpOKax.




56. DneKTpoaBUTaTEID 1 1 1. bubnmoteka — Bc€ Mo mpeamery
nnocTossHHOTro Toka. KIIJI anmexkrpoasuraress «Duzukay. 6. DIEKTPOHHBIE
JlabopaTtopHas pabotaNe20 y4eOHHKH 110 pu3HKe.
"KoHcTpynpoBaHnue u u3yuyeHue padoThl
AJIEKTPOBUTATEIIS "
57. Kontponbnas padora -4 1 1 5. udpossie 0OpazoBaTeIbHBIC
"MarHuTHbIC SIBICHUS" peCypChL.
2.4 DnekTpoMarHuTHas MHIKIM (4 yaca).
58. OnsiTel @apajnes. SIBneHue 3JeKTPOMarHUTHON 1 1. bubnmnoTeka — Bc€ 1O peaMeTy
uHaykiuu. [Ipasuio Jlenna. «Dusuka». 2. BuneoonsITel HA
SIBeHue cCaMOMHIYKIUU ypOKax.
59. DnexTporesepaTop. 1 1. bubnuoteka — BcE 1o npeaMeTy

CrniocoObl nosy4eHus
ANEKTPUYECKOUN SHEPIUH.

QHGKTPOCTaHI_[I/II/I Ha BO300HOBJISIEMBIX
HCTOYHHUKAX SHCPTHUHU.

Tpancdopmatop.

«Pusnkay. 2. BuneoomnsITs Ha
YPOKax.




60.

JlaboparopHas padota Ne 21

« OTBITHI IO UCCIICIOBAHHUIO SIBJICHUS
ANEKTPOMArHUTHON MHAYKLIMH: UCCIEA0BAHUE
W3MEHCHHI 3HAUCHHUS U
HaIpaBJICHUS
WHIYKIIMOHHOT'O TOKa

6. DieKTpoHHbIC Y4eOHUKH 110
¢busuke.

61. Kontponbnas padota - 5 5. Ludpossie 0OpazoBaTeIbHBIC
"DneKTpoMarHuTHas PecypeeL.
UHAYKIUS"
Pasnen 3. roroBoe nosropenue(7 4acoB)
62. [ToBTOpEeHME M 00OOIIEHNE COIEpKAHUS Kypca 4. VIaTepecHble MaTepHabl K
¢usuku 8 xknacca. Temsl "CTtpoeHue u cBOWCTBa ypoKaM (pU3MKH 110 TeMaM; TeCThI
BeIeCTBA. [0 TEMaM, HarJISIAHbIE TTOCOOUS K
Tennosslie siBIeHUS" YpOKam.
63. [ToBTOpeHue u 00o0IIEeHNE ColepKaHU Kypca 3. Enunas xomutekmust iu(poBBIX
usuxu 8 kimacca. Tembr 00pa3oBaTeIbHBIX PECYPCOB;
"DneKkTpudecKue u
MAarHUTHBIE SIBJICHUS"
64. [ToBTOpeHME M 0000IIIEHNE COIepKAHUS Kypca 4. VlaTepecHbie MaTEpPHAIBI K

¢u3uku 8 knacca. Tembl
"OneKTpoMarHuTHas
WHITyKIus"

ypokam (U3HKHU IO TeMaM; TeCThI
0 TeMaM; HarJsAHbIe TOcoOus K
ypOKaMm.




65.

Hrorosast KOHTpOIbHAS 1
pabora 1o Kypcy dhusuku § Kiacca.

5. [ludpossie 0Opa3oBaTenbHBIE
pecypchl.

66. [ToBTOpenue. Pemenne 3a1au MOBBIICHHON 1 4. VIlaTepecHble MaTepHaIbl K
CJIO’KHOCTH. ypokam (pU3HKH IO TEMaM; TECTBI
110 TeMaM; HarJIsIIHbIE TTOCOOUS K
YpOKam.
67. [ToBTOpenue. Penienue 3a1a4 MOBbIILIEHHOM 1 5. lludpossie oOpazoBaTenbHbIE
CJIO’KHOCTH. pecypchl.
68.  IloBTOpenue. Pemienue 3a1a4 MOBBIILIEHHOM 1 4. VlutepecHble MaTEpUATIBI K
CJIOXKHOCTH. ypokaM (pU3HKH 110 TEMaM; TECThI
110 TeMaM; HarJsiIHble TOCOOUS K
ypOoKam.
OBUIEE KOJIMYECTBO YACOB I1O0 68 21

I[TPOTPAMME




9 Kiacce

Ne Tema ypoka KounvecTBo yacos DJIeKTPOHHBbIE
n/n
BCero KOHTPOJILH | IpaKTHYeC Hara Indppossie
U3y4yeHus
ble padoThI Kue Oopa3oBaTesibHbIE Pe3yPChI
padoThI
Panen 1.Mexanuueckue siBneHus1(404acoB)
1.1Mexanudeckoe aBMmXeHUE criocoOwl ero onucanus (10 yacos)
1 Mexanuueckoe aBuxkeHrne. MaTtepualibHasi TOUKa. 1 12. KuBas ¢pusuka: o0yyaromas
Cucrema orcuéta. OTHOCUTEIHLHOCTh MEXaHUYECKOTO porpamma.
JIBUKCHUSI.
2 PaBHOMepHOE NPSAMOIMHEWHOE JBUKECHHE. 1 14. ®uzuka: KOJUIEKIHUS OIBITOB.
HepaBHoMepHOE NpsIMOIMHEITHOE IBUKEHUE.
3 Cpenansisi ¥ MTHOBEHHAs CKOPOCTh TeJia PU 1 14. ®uzuka: KOJIEKIHUS OIBITOB.
HEPaBHOMEPHOM JIBU>)KCHUH.
4 VYckopenue. PaBHoyckopeHHOE 1 12. Kusas ¢pusuka: o0yuaromas
MPSIMOJIMHENHOE JBUKEHUE. IporpaMma.
5 JlaGoparopHasipaGoTaNe2. 1 1 5. DNEeKTpOHHBIE Y4EOHUKH 110 (PU3HUKE.
«HccnenoBanne 3aBUCHMOCTH TyTH OT
BPEMEHH TIPU PaBHOYCKOPEHHOM JIBUKEHUHT
0e3 HauaJIbHOM CKOPOCTH»
6. Cob6oanoe nagenue. OneiTel ["ammumes Texymmit, ppoHTambHAS
7 Pemrenue 3a1au Ha ABUKEHUE. 1 2. Enunas komnekuust iudpoBbIX

00pa30BaTeNbHBIX PECYPCOB




g. | PaBHOMepHOE nBIKEHME IO OKpY)KHOCTHU. [Tepron u 12. XKuBas ¢uzuka: oGyuaromas
yacToTa oOpamenus. JInHeitHas u yrioBas porpamma.
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHHE.
9 [ToBTOpenue u 0000IIEHUE 110 TEME: 3. lHTepecHble MaTepHalibl K ypOKaM
«MexaHn4eckoe JBUKEHUE (GHU3UKHK 110 TEMaM; TECTHI 10 TEMaM,
HarJsiIHble TOCOOUS K YPOKaM.
10 KoHnTtposnbhas padora -1 15.KoHTpOJIbHBICOJIbHBIC U
«MexaHU4ecKoe JBMKEHUE) caMOCTOsITeNIbHBIE pabOThI 1O (usuke. 9
kiacc: kK yueouuky A.B.Ilepsimkuna
1.2 B3aumopaeiictBue Teu.(20 gyacon)
11 ITepseii 3akoH HproToHa. 12. XKusas ¢puzuka: oOyuaromas
nmporpamma.
12. Bropoii 3axkoH HbloToHa 12. XKuBas ¢puzuka: oOyuaromias
nporpamma.
13 Tperuii 3akon HeroToHa 12. XKunas ¢puzuka: oOyuarorias
IINOTNAMMA
14 Pemenue 3a1a4 Ha 3akoHbI HptoTOHA
15. TIpHHLKII CYTIEPIO3HIIAN CHIL. 14. ®uzuka: KONIEKINS OIBITOB.
16 Pemienue 3aa4 Ha cynepno3uLuyu CHJL. 3. luTepecHble MaTepHalibl K ypoKam

(GU3UKH IO TEMaM; TECTHI IO TeMaM,
HaIJISIHbIE IOCOOUS K YPOKaM.




2. Ennnas xomnexius mudpoBbIx

17 Cuna ynpyroctu. 3akoH ['yka.
00pa30oBaTeNbHBIX PECYPCOB
18 JIaGoparopHas pabora Ne3 5. DneKkTpoHHbIe Y4eOHUKH 1O (PU3UKE.
«Onpenenenue KECTKOCTH MPYKUHBDY
19, |Cuna TpeHust: cuita TpeHHs CKOJIBKEHHSI, CHIIA TPEHHS] 14. dusuka: KOJIEKIUS OIBITOB.
MOKOSI, APYTHUE BUJbI TPCHHUS.
20 JlaGoparopHas pabora Ned 5. DneKkTpoHHbIe Y4eOHUKH 1O (PU3UKE.
«HccenenoBanne 3aBUCUMOCTH CHITBI TPEHUS
CKOJIBKEHHUS OT CUJIBI HOPMAJIBHOTO JIABJICHUS
. (bU3MKY 110 TeMaM; TECTHI IO TEMaM;
JEHCTBYIOIIUX Ha TEIO.
HarJIsiJHbIE IOCOOUSI K YPOKaM.
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. 14. ®uzuka: KOJUIEKIHUs OIBITOB.
23 YckopeHnue cBOOOHOTO NaACHHUS. 2. Enunast KoyeKius nudpoBbIX
00pa30BaTeNbHBIX PECYPCOB
o4 | Hewienune nnaner Bokpyr Connua (MC). [lepsas 12. ’Kusas ¢pusuka: o0yuaromas
KOCMHUYECKasi CKOPOCTb. IporpaMma.
25 HesecomocTs u nieperpysku. 14. ®uzuka: KoIIeKIUs OIBITOB.
26 PaBHOBecue MaTepuaabHON TOUKU. AGCOIIOTHO 14. ®uzuka: KOIIEKIUS OIBITOB.
TBEpAOE Teno. PaBHoBecue TBEPI0TO TeNa C
3aKpEIUIEHHON OChIO BPAILCHHUS.
27 MowmeHnt cunsl. LlenTp TsxecTu. 12. KuBas ¢pusuka: oOyyaromas
porpamma.
28 Pemenne pa3sHO ypOBHEBBIX 3ajau 3. aTepecHble MaTepHalbl K ypoKaM

(GU3UKH IO TEMaM; TECTHI IO TeMaM,
HaTJISTHBIC TIOCOOUSI K YPOKaM.




2. Ennnas xomnexius mudpoBbIx

29 [ToBTOpeHME B 0000IIEHNE TIO TEME: 1
«B3anmoencTBre Tem» 00pa3oBaTebHBIX PECYPCOB
30 KoHTtposnbhas pabdora -2 1 1 15.KOHTpOJIbHBICOJIBHBIC U
«B3aumogeiictBue Tem» caMOCTOsITeNIbHBIE pabOTHI 1O pu3nKe. 9
Kiacc: kK yueOHuky A.B.Ilepbimknna
1.3 3akonsl coxpanenusi(10 yacos)
31 Nmnynbe Tena. 3Menenue ummynbca. mmyibe 1 12. ’Kupas ¢usuka: odyuaromas
CHUIBI. nmporpamma.
32 3aKOoH COXpaHEHUs UMITYJIbCA. 1 12. ’Kupas ¢pusuka: odyuaromas
PeaxtuBnoe amwkenue (MC). [Iporpamma.
33 Mexanudeckast paboTa ¥ MOIITHOCTb. 1 14. ®usuka: KOIEKIHUS OMBITOB.
34 PaGota cun TsxecTH, ynpyroctH, Tpenus CBsi3b 1 14. ®uzuka: KOJIIEKIHUs OIBITOB.
SHEPTUU U pabOTHI.
35 JlaGoparopHas pa6ota Ne5 1 1 5. DnekTpoHHBIE YU4EOHUKH IO (PU3HKE.
« Omnpenenenue paboOThl CUIIBI TPEHUS
MIPU PaBHOMEPHOM JBHKEHHUH TeJa MO
TOPU30HTAIBHON TTOBEPXHOCTUY» MU
JlabopaTtopHas pabota Ne6
«Omnpenenenre pabOTHI CUJIIBI
YyOPYTOCTH TPH TOIBEME Tpy3a C
MCIOJIb30BAaHUEM HETIOIBUYKHOTO 1
HOJIBUKHOTO OJIOKOBY
36 [TorenmanpHas SHEPrys Tea, MOJHATOTO HaJl 1 14. ®usnka: KOMIEKIHUs ONBITOB.
MIOBEPXHOCTHIO 3eMud. [loTeHIInaNbHast SHEPTHS
CXKaTOM MPYKUHBI.
37. | Kunernyeckas sHeprusi. Teopema 0 KHHETHYESCKON 1 14. ®uzuka: KOIEKIUs OIBITOB.
SHEPTUHU.




38 3aKOH COXpaHEHHUS MEXaHNYECKOI SHEPTHH. 1 14. ®uzuka: KOJIEKIUs OIBITOB.
39 [ToBTOpEeHME U 06001IIEHUE IO TEME: 1 3. aTepecHbIe MaTepHallbl K ypoKaM
« 3aKOHBI COXPAHEHUS» (bU3HKY 110 TeMaM; TECTHI IO TEMaM;
HAarJsIHbIE TTOCOOUS K YPOKaM.
40 Konrponbnas padora -3 1 1 15.KoHTposIbHBIEOIbHBIE U
« 3aKOHBI COXPaHEHUS» camMoCTOsITeNIbHbIE paboThI 1o pu3uke. 9
Kiacc: kK yueOHuky A.B.Ilepbimkuna
Pa3nen 2. Mexanuueckue konaebanus u BoJHBI (15 yacos).
2.1Mexanunyeckue kosebanus (7 4acoB).
41 KonebarensHoe aBmxkenune. OCHOBHBIE 1 12. KuBas ¢pusuka: o0yyaromas
XapaKTepUCTUKU KOJIeOaHU: TepHO/I, YACTOTa, porpamma.
aMILTUTY 1.
42 MaremaTH4ecKuil U py>KUHHBIN MasgTHUKH 1 1 5. DIEKTpOHHbIE yUeOHUKHU MO (HU3HKE.
JlabopaTtopHas pabota Ne6
«Ornpezenenue yacToThl U NepHojia KoJeOaHu
MaTeMaTHYEeCKOT0 MasiTHIUKa
JlabopaTtopHas paborta Ne7
43 [IpeBpaieHue sHEprUn NpHu KojaedaTeIbHOM 1 14. ®uzuka: KOIIEKIUs OIBITOB.
IBIDKEHUH. 3aTyXxaroiue Konebanus. BeiHyKIeHHbIE
konebanus. Pesonanc.
44 JlaGoparopHast pabota Ne8 1 1 5. DIEKTPOHHbIE yUeOHUKHU MO (PU3HKE.
«M3mMepeHne yCKOpeHHUst CBOOOIHOTO MaICHHUSD»
45. | Mexanndeckue BosHbl. CBONCTBA MEXaHHIECKUX 1 12. KuBas ¢pusuka: o0yyaromas
BoJH. [Ipo nosbHBIE U ToniepeuHble BOJIHBL. [{nHa mporpamMma.
BOJIHBI 1 CKOPOCTH €€ pacpOCTPaHEHUSI.
46 MexaHnuuecKue BOJIHBI B TBEPIOM TeIE, 1 12. ’Kusas ¢pusuka: oOyuaromas
ceficmuueckue BoaHbl (MC). lIporpamma.
47 Pemenue 3a1ay Ha MexaHHueckue KoneOaHus 1 3. aTepecHble MaTepHalibl K ypoKaM
(GU3UKHK 110 TEMaM; TECTHI 10 TEMaM,
HarJIsiTHbIE MOCOOUSI K YPOKaM.




2.2MexaHnuYeCcKHEe BOJHBI 3BYK(8 4acoB)

48 3ByK. Mcrounuku 3ByKa. 1 14. ®dusuka: KOJIEKIIUS OIBITOB.
49 r 1 12. )XuBas ¢pusuka: oOyuarorias
POMKOCTb 3BYKa U BbICOTa TOHA. HPOrpaMMa.
50 Otpaxenue 3Byka. Pezonanc 1 14. ®uzuka: KOJIEKIUs OIBITOB.
51 Wudpas3Byk u yapTpa3ByK. 1 12. XKuBas ¢uzuka: oGyuaromas
nmporpamma.
52 Pemenue 3anay nmo Teme: «3BYK» 1 2. Enunas xomnekuus udpoBbIX
00pa3oBaTebHBIX PECYPCOB
53 Pemenue 3anay no teme: « MexaHu4eckue 1 2. Enunas xoyuteknust iu(poBBIX
KojeOaHus M BOJHBI » 00pa3oBaTeNbHBIX PECYPCOB
54 [ToBTOpEeHue U 06001IeHUE IO TEME: 1 3. aTepecHble MaTepuabl K ypoKaM
« MexaHnueckue Koyie0aHusI U BOJHBI » (GU3MKH 110 TEMaM; TECTHI TI0 TEMaM,
HaTJISTHBIE TTOCOOUS K YPOKaM.
55 Kontposnbnas padota -4. 1 1 15.KoHTpoIbHBICOTBHBIE U
« MexaHnueckue KoieOaHusl U BOJHBI » caMOCTOsITeNIbHbIE pabOThI 1O pu3nKe. 9
Kiacc: kK yueOHuky A.B.Ilepoimknna
Paznen 3.9nexTpoMarauTHOE MOJI€ U AIEKTPOMAarHUTHbIE BOJIHBI (6 4acoB)
56 DIEKTPOMAarHUTHOE MOJie. DIEKTPOMATrHUTHBIC 1 2. Enunas xomnekuus udpoBbIX
BOJTHEI. 00pa3oBaTeIbHBIX PECYPCOB
57 CaoiicTBa 2nekTpoMarHuTHEIX BoJH [lIkana 1 2. Enunas xomnekuus udpoBbIX
AJIEKTPOMArHUTHBIX BOJIH. 00pa3oBaTebHBIX PECYPCOB
58 CaoiicTBa 351eKTpOMarHuTHHIX BoJTH [1kama 1
AIIEKTPOMArHUTHBIX BOJIH.




59 Hcrnionbp30BaHmME 3IEKTPOMArHUTHBIX BOJTH JIJIS 1 1 12. )XuBas ¢pusuka: oOyuaroras
COTOBOM CBSI3U. IporpaMma.5. DJIeKTPOHHbBIE
JlaGoparopnas padora Ne 9. y4eOHHMKHU 10 (PU3HKE.
«M3y4eHune CBOMCTB 3JIEKTPOMATHUTHBIX

BOJIH C TIOMOUIbIO0 MOOMIJIBHOTO Tene(doHa»

60 OnexkTpoMarHuTHas npupoja ceera. CKopocThb 1 2. Enunast KoymeKkus mupoBbIxX
cBeTa. BonmHoBBIE CBOICTBA CBETA. 00pa30oBaTeNbHbIX PECYPCOB

61 IToBTOpenue u o6o0IIEHUE 110 TEME: 1 3. lHTepecHble MaTepHalbl K ypoKaM

« DJEKTPOMAarHUTHOE TI0JI€ U DJIEKTPOMAarHUTHEIC (U3MKH IO TEMaM; TECTHI IO TEMaM;

BOJIHBI » HarJsi/iHble TOCOOUs K ypOKaM.
Tecr.
Paznen 4.CseroBbie BoHbBI(15 yacoB)
4.1 3akoHBbI pacripocTpaHeHus cBeTa (6 4acoB)
62 JIyueBas monenb cBera. MIcTOUHMKH CBETA. 1 12. XKuBas ¢puzuka: oOyuaromias
[IpsimonuHeitHOe pacipocTpaHEeHUE CBeTa. nporpamma.
armenus ComHna u JIyHBI.
3 C Jy
63 OTtpaxenue ceta. [Lmockoe 3epkaiio 1 1 14. ®uszuka: KOJIEKIIUS OMBITOB.S.
JlaGopaTopnast padoTa NelO. DeKTpOHHbIE YUeOHUKH 10 (PU3UKE.
«V3ydeHne xapakTepuCcTUK H300paKEHHSI TIPEAMETA B
TUIOCKOM 3€pKaJie»
64. | llpemomienue cBeta. 3aKOH MPETOMIICHHS CBETA. 1 14. ®uzuka: KOJIEKIHUs OIBITOB.
65 JlaboparopHas pabota Nell. 1 1 5. DNeKTpOHHbIE Y4eOHUKH 110 (PU3UKE.
« HccrnenoBanue 3aBUCHMOCTH yTJ1a MPEeTOMIICHHS
CBETOBOTO JIy4a OT yIJIa NaJICHUs Ha TPaHHIIe
«BO3yX—CTEKIION.




66. Perenne 3ana4y Ha 3aKOHBI OTPAKEHUS U 1 2. Emunas xosuiekius nudpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
IPEJIOMJIEHHS CBETA
67. [TonHOE BHYTpEHHEE OTPAKEHUE CBETA. 1 12. Kuas pusuka: oOyyaromas
nporpamma.
Hcnonb30BaHKe MOJTHOTO BHYTPEHHETO
OTpakKeHHsI B ONITUYECKUX CBETOBOAX.
4.2 JIuH3el ¥ onTUYecKue MpuOOPHI(6 4acoB)
68 JInnza. Xop jiyyel B INH3E 1 14. duszuka: KOJIEKIIUS OIBITOB.
69 Pemenue 3anau no teme: «Ilocrpoenue 1
U300paKeHUs B INH3E»
70. JlaGoparopHas pabora Nel2 1 2 5. DIEKTPOHHBIE yUEOHUKU IO (DU3UKE.
«Ilonyuyenue n300pakeHuit ¢ TOMOLIBIO
COOMpAFOIICH JTMH3BI
JlabopaTtopnast pabota Nel3

«Omnpenenenne poKyCHOTO paCCTOSHUS U

ONTUYECKOH CUJIbI COOMpPAIOIIEH JTUH3BD)
71 ®opMyna TOHKOU JTUH3BI. 1 14. ®uzuka: KOIIEKIUs OIBITOB.
72 | OnTnueckas cucrema poroanmnapara, MAKpOCKOIA 1 1 12. Kusas ¢pusuka: o0yyaromas

teneckomna (MC). ['ma3 kak onTuyeckas CHCTeMa. nporpamma.
bim30pyKoCTh U 1aTbHO30PKOCTb.

73 IToBTOpenue u 0000IIEHUE 110 TEME: 1 3. aTepecHbie MaTepHalbl K ypoKaM

« JIMH3BI U ONITUYECKUE TPUOOPHI »
[IpoBepounas pabota

(GU3UKH TTO TEMaM; TECTHI IO TeMaM,
HATJITHBIE TTOCOOHS K YPOKaM.

4.3 Paznoxxenue Oesnoro cBera B ciekTp (3 yaca).




5. DIIEKTPOHHBIC YYCOHUKH 10 (PU3HKE.

74. Pasnoxenne 6enoro ceera B crieKTp. OMBITHI 1 1
Herorona.
JlaGopaTtopHas padorta Nel4.
« ONBITHI MO BOCHPUATHIO [[BETA MPEMETOB IIPH
UX HaOJII0ICHUH Yepe3 1IBETOBbIE (PUIIBTPHI
75 CnoxxeHue CneKTpaibHbIX [IBETOB. 1 14. ®u3uka: KoJUIeKIUs OIBITOB.
Hucnepcus ceera.
76 Kontposnbnas pabota -5. 1 1 15.KOHTpOJIbHBIEOJIbHBIE U
« CBETOBBIE BOJIHBI» CaMOCTOSITeNIbHbIE paOOThI IO (PU3HKE.
0 knacc: k yueOnuky A.B.Ilepbrmknna
Paznen 5. KBantoBbie siBnenus (17 gacos).
5.1Wcmyckanue u MorJIonieHre cBeTa aToMoM (2 yaca)
77 | Ucyckanue u normomnieHne ceera aroMom. KBaHTBI. 1 12. KuBas ¢puzuka: oOyuaromias
IporpaMma.
78 JInHelyaThIe CIIEKTPBI. 1 1 5. DJIEKTPOHHbIE yUeOHUKHU MO (PU3HKE.
JlaGopaTopHas padorta Nel5.
«Ha0mronenne CrutoMHbIX U JIMHEHYATHIX
CHEKTPOB U3ITyUYECHUS.
5.2 Ctpoenue aTroMHOro sifjpa (5 4yacoB)
79. | OmbITel Pesepdopaa u ruianerapHas MOZEIb aTOMA. 1 1 12. KuBas ¢pusuka: o0ydaromas
Mogens aroma bopa [Iporpamma.
g80. |PannoakTuBHOCTH. Asb(ha, OeTa U raMMa U3JTyIeHHS. 1 12. KuBast ¢puzuka: oOyyaromias
IporpaMma.
81. Crpoenue atomHOro Anpa. Hyknonnas monens 1 12. )usas dusuka: 00y4aroras
aTOMHOTO sapa. M3oronsl. HporpaMma.




82. Pemenue 3agau no teme: «CTpoeHHE aTOMHOTO 1 2. Emunas xosuiekius nudpoBbIx
SIpay 00pa3oBaTeNbHBIX PECYPCOB
«HccnenoBanne TpeKOB: U3MEPEHUE SHEPTHH
YACTHUI[BI 10 TOPMO3HOMY ITyTH (110
dotorpadusim)»
5.3 S nepusie peakuuu (10 yacos)
84. | slaepHble peakiyu. 3aKOHbI COXPaHEHHs 3aPAI0BOrO 1 12. XKuBas ¢uzuka: oOyuaromas
¥ MacCOBOT'0 YHCET nporpaMma.
85 Pemenue 3amau no teme: « SlaepHble peakuuu. 1 2. Enunas xomnekuus udpoBbIX
3aKOHBI COXpaHEHHSI 3aPsIIOBOTO M MACCOBOT'O YHCEID) 00pa30BaTeNbHBIX PECYPCOB
86. OHeprus cBA3M aTOMHBIX a1ep. CBA3b Macchl U 1 4. Hudpossie 00pasoBaTeNbHEIC
€CypCHI.
SHEPTUHU. pecyp
87 Pemenue 3anau no teme: «Pacyer sHepruu cBsi3zu 1 2. Enunast Konnekus mupoBbIxX
ATOMHBIX SJIEP» 00pa30oBaTeNbHBIX PECYPCOB
gg | Pemenne 3amad mo Teme: «Pacder sHepruu CBs3H 1 4. [Tucdpossie 0Opa3oBaTENbHBIE
' ATOMHBIX SJEP» PECypCBL.
89. Peaknuu cuntesa u genenus saep. Mcrounuku 1 2. EnuHas KOICKIHS U (POBBIX
N 00pa30oBaTeNbHBIX PECYPCOB
suepruu Comria u 38631 (MC). p pecyp
90 Snepnas sHepretuka. JleicTBUS paiOaKTHBHBIX 1 4. [Tudpossie 0Opa3oBaTENbHBIE
U3JIydeHU Ha kuBbie opranu3mbl (MC). pecypchl.
91. JlaGoparopHas pa6ora Nel6. 1 5. DneKkTpoHHBIE Y4EOHUKH IO (PU3HKE.
«M3mepenne pagroakTHBHOTO (POHAY
92 [ToBTOpEeHne u 06001IeHNE IO TEME: 1 3. IHTepecHbIe MaTepHallbl K ypOKam
«KBaHTOBBIC SBICHHUSD) (GU3UKHK 110 TEMaM; TECTHI 10 TEMaM,
HarJIsJHbIE TOCOOUS K YPOKaM.




93. Kontponbnas paboTa -6. 1 1 15.KoHTpoIbHBICOIBHBIE U
« KBaHTOBBIE ABIIEHU» CaMOCTOSITeNTbHBIE paOOTHI IO (PU3HKE.
O knacc: k yueOHuky A.B.Ilepbikuna
Paznen 6. [loBroputensHO-0000ma0NINi MOIYIH (9 4acoB)
94. [ToBTOpEeHME M 0000IIEHUE TIO TEME : 1 17. Tectsl 10 pusHKe. 9 K1acc: K
«MexaHn4ecKkoe JBUKEHUE» yaeonuky A.B. Ileppimkuna, E.M.
['yTHUK «Du3uka
95. [ToBTOpEHNE U 0000ILIEHUE 11O TEME : 1 17. Tectsl o pu3mke. 9 Kiacc: K
«B3anmonencTBue Tem» yueOHuky A.B. Ileprrkuna, E.M.
['yrHuK «DPu3nka
96. [ToBTOpeHue u 00001IeHNE 110 TEME : «3aKOHBI 1 17. Tectsl no ¢usmke. 9 kiacc: K
COXpaHECHUD) yaeonuky A.B. Ilepsimkuna, E.M.
['yrHUK «DPu3nKa
97. [ToBTOpEHNE U 0000ILIEHUE 11O TEME : 1 17. Tectsl o pusmke. 9 Kiacc: K
«Mexanunueckue KoieOaHus: U BOTHBDY yueOHuky A.B. Ileprrmkuna, E.M.
['yrHuK «DPu3uka
98. [ToBTOpEHME U 0000IIEHUE 11O TEME : 1 17. Tectsl no ¢u3uke. 9 kiacc: K
«DNEKTPOMAarHUTHOE I0JIE U 3JIEKTPOMAarHUTHbIE yaeoHuky A.B. Ilepsimkuna, E.M.
BOJIHBI» ['yrHUK «DPU3nKa
99. | IloBropenue u 0606mIeHNE 110 TeMe : «CBETOBbIE 1 17. Tectsl o pusuke. 9 kiacc: K
SBJICHUS» yueOHuKky A.B. Ilepbrmkuna, E.M.
['yrHUK «DPU3nKa
100.| MoBropenue u 0606mEeHHE 10 Teme : «KBaHTOBBIE 1 17. Tectsl no ¢u3uke. 9 kiacc: K
SABJIICHUSD) yuebHuky A.B. Ileporkuna, E.M.
['yTHHUK «DPH3nKa
101. Perrenne TecTOBBIX 3aJaHUN 1 18 . dusuka. 9 knacc. Tematnueckue
TECTOBBIE 3aJaHUS JUUIS IOJTOTOBKHU K
1A A.B.IlepbimknHa
102. Wrorosslii ypok 1 18 . ®duswuka. 9 xnacc. TemaTrueckne
TECTOBBIE 3aJJaHUs JUUIs IOJTOTOBKHU K
'MA
OBIIEE KOJIMYECTBO HACOB I10O ITPOI'PAMME 102 6 16




YYEBHO-METOAUYECKOE OBECIIEYEHMUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYHEHUKA

7 KJIACC

1.®wusuka, 7 kiacc/Ilepoimkun A.B., 000 «IPODPA»; AO «3aareinbcTBO

IIpocBenienuey;

2. Kabapauun O.9., Opnos B.A. /0.®. Kabapaun, B.A. OpiioB. — DKCriepuMeHTaIbHbIE

3aganust o ¢usuke. 9-11 kiaccsl. — M.: Bep6ym, 2001. — 208c.

3. [IporpammHoOe obecrieueHHE.

4. 1C. llIxona. ®usuka, 7-11 kn. bubnuoreka HarmsaHbIX mocoouit. — [Tox pegakuueit H.K.
XaHHaHOBA.

5. CDforWindows. ®usuka, 7-11 k1. Bubinoreka 3JeKTPOHHBIX HATIISIHBIX TOCOOUH.

6. ®usnka 7-11 knaccel mpakTukyM. UHTepakTUBHBIN Kypce pu3nku. OuszukoH «KuBas puzukar
7. BuptyanbsHas mkona Kupunna u Medoaus «Ypoku ¢pusuku Kupunna u Medonus

8 KJIACC
Ousuka 8 kimacc/Ilepoimkun A.B., 000 «IPODPA»; AO «13aarenasctBo I[Ipocserienuey;

9 KJIACC
Odwusuka 9 kiracc/ [epoimikun A.B., I'ytauk E.M., 000 «JIPO®A»; AO «13narensctio [IpocBericHue;

METOANYECKHUE MATEPHAJIBI VISl YAUTEJIA

7 KJIACC

3. Pabouas mporpamma. ®usuka. 7 — 9kiaccel: yueOHO-MeTOqruecKoro mocoous /coct. TuxonosaE. H. — 2-¢
u3 ., crepeorurt. —M.: Jlpoda,2013. — 398,(2)

4. ITporpammbl OCHOBHOT O 00111er0 00pa3oBanus. Pusuka. 7 — 9 knaccel (aBropsl:A.B.Ileprimkun, H.B.
®unonosuy, E.M. I'yTHUK).

5. Pabouas mporpamma mo ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B COOTBETCTBHU C
BbIOpaHHBIM YYEOHUKOM:

6. [Tepeimkun A.B. @usnka. 7 xmacc. Y4eOHUK 151 0011e00pa30BaTENbHBIX YUPEKICHUH .

M. Ipocda. 2011

7. Jlykamuk B.1. C6opHUK BompocoB u 3a1a4 no ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.

8. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE paOOTHI. —5-€ U3/IaHUe,-
M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®usuka. 7 xnacc. JJaboparopusie padotsl. KonTponbsnsie 3ananus. —Caparos:JIuueit, 2014.
10. «KoHTpoabpHO-u3MepuTenbHbie Matepuansl. @usnka. 7 xinacc/Coct. H.U. 3opuH. — 2-¢ u3n.,nepepad. —
M.:BAKO, 2013.

11. Mapou A.E. ®usuka. 7 kiacc: yueOHo-meTonnueckoe nocoodue/ A.E. Mapon.- M.: [lpoda, 2011.- 123c.:

8 KJIACC

1. Pabouas mporpamma. dusuka. 7 — 9kinaccel: yueOHO-MeToanYeckoro nocoous /coct. TuxonosaE. H. — 2-¢
u3 ., crepeornt. —M.: JIpoda,2013. — 398,(2)

2. IIporpaMMbl 0cHOBHOT'O 00111ero oopazoBanus. Puzuka. 7 — 9 knaccsl (aBTopsl:A.B.Ilepoiukun, H.B.
®unonosny, E.M. I'yTHuUK).

3. Pabouas mporpamma o ¢usuke. 7 knacc/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBETCTBUY C



BBIOpaHHBIM YYEOHUKOM:
4. Iepwimkun A.B. @usnka. 7 kinacc. Y4eOHUK 111 0011e00pa3oBaTENbHBIX
yupexaenuii . M.:[Ipoga. 2011

5. Jlykamuk B.1. CoopHUK BompocoB u 3aaa4 1o ¢pusuke. 7-9 xi. — M.: [Ipoceemnienue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIC U KOHTPOJIbHBIE PabOTHI. —5-
e n3nauue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xiacc. JJaboparopusie padoTsl. KoHTpobHBIE 3a1aHUS. —
Caparos:Jluneii, 2014.

8. «KouTtpoapHO-u3MepuTeabHbiec Matepuaibl. Pusuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-MeToquueckoe nocooue/ A.E. Mapon.- M.: JIpoda,
2011.- 123c.:

10.A.B. Ilepoimkun @uzuka-8ki 2017 M. JIpoda

11.H.B. ®unonoBuu Metonuueckoe nocoodue 2015 M. Jlpoda

12.A.E. Mapos, E.A. Mapon CamocTosTelIbHBIC K KOHTPOJIbHBIE pa0b0oThI-8 Kkitace 2017 M. JIpoda
13.B.B. lllaxmarosa ,0.P. llledep Auarnoctuueckue padotsl -8 kinacc 2016 M. Jipoda

14.A.E. Mapom, E.A. Mapon, C.B. [To3oiickuit Coopuuk Bonpocos u 3anau 2015 M. [Ipoda

9 KJIACC

3. Pabouas nporpamma. @uzuka. 7 — 9kiiacchl: yaueOHO-METOJUUECKOTO TOCOOUs

/coct. TuxonoBaE.H. — 2-e uzn.,crepeornm. —M.: JIpotha,2013. — 398,(2)

4. ITporpammbl OCHOBHOTO 00111eT0 00pazoBanusi. dusmka. 7 — 9 Kiaccel
(aBropsl:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHHK).

5. Pabouas nporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUHU C BHIOPAHHBIM yUEOHUKOM:!

6. [leppimkun A.B. @usuka. 7 kinacc. YueOHHK 15 00111€00pa3oBaTeIbHbIX

yupexxaenuii . M.:[Ipoga. 2011

7. Jlykamuk B.1. C6opHUK BOIpocoB u 3a1a4 1o ¢usuke. 7-9 ki. — M.: IIpocsemenue, 2010. —
192c.

8. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEILHBIE U KOHTPOJIbHBIE paOOTHI. —5-
e n3naune,- M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®usuka. 7 kinacc. JJabopatopusie paboTsl. KOHTpOIbHBIE 3a0aHHS. —
Caparos:Jlumeii, 2014.

10. «KoHTpoabHO-u3MepuTenbHbie MaTepuanbl. @usuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u31., nepepad. — M.:.BAKO, 2013.

11. Mapon A.E. ®u3uka. 7 xinacc: yueOHo-meronnueckoe nocobue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

.. KonTponbsHbIe 1 camocToaTenbHbIE padoThI IO pu3nke. 9 Knace: K

yueOHuky A.B. Ilepsimikuna, E.M. I'ytHuk «®@uzuka 9 kimace» / O.U.

I'pomresa. — M.: U3natensctBo «OK3ameny, 2014.

4. Tectol o ¢usmke. 9 knacc: k yueOnuky A.B. Ilepeimkuna, E.M. I'ytHHK «Du3nka
9 xmace» / O.U. I'pomrieBa. — M.: U3matensctBo «DK3ameny, 2010.

5. . ®usuka. 9 kiracc. TemaTndeckue TECTOBBIC 3aIaHUS ST TOJITOTOBKH K

I'UA. / aBt.- coct.. M.B. Boiinenko, O.H. Mupomkuna. — SIpocnasis: OO0
«AxkameMus

passutusi», 2014.



HOUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

1. bubnroreka — Bcé o npeamery «dusuka». — Pesxxum gocryma: http://www.proshkolu.ru

2. BuneoornsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas kosiekiust iu(poBbIX 00pa30BaTeIbHBIX PECYPCOB. — PexuM qocTyma:

http://school- collection.edu.ru
4. VluTepecHble MaTepuabl K ypokaMm (DU3UKHU [0 TeMaM; TECThI [0 TeMaM; HarJIsiIHbIC TOCOOUS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. Hudpossie obOpa3oBarenbHble pecypchl. — Pexum  gocryna:
http://www.openclass.ru
6. DOmnekTtpoHHble yueOHMKHM 1O ¢usuke. — Pexum poctyna:

http://www.fizika.ru

8 KJIACC
1. bubnmoreka — Bc€ mno mnpenmery «®Pusmka». — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoonbiThl Ha ypokax. — Pexum mocryma: http:/fizika-
class.narod.ru

3. Enunast kostekiums udpoBbix 00pa30BaTeIbHBIX PECypCcoB. — PexuM goctyma:

http://school- collection.edu.ru

4. lnTepecHble MaTepHaibl K ypokaM (DU3UKH 0 TEMaM; TECTHI [T0 TeMaM; HarJISITHBIC TIOCOOUS K
ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. Hudpossie oOpa3oBarenbHBE pecypchl. — Pexum  gocryma:
http://www.openclass.ru
6. OnexkTpoHHble yueOHMKM 1O ¢usuke. — Pexum pocryna:

http://www.fizika.ru

9 KJIACC
1. BuneoomnsiThl Ha ypokax. — Pexkum mocryma: http:/fizika-
class.narod.ru
2. Ennnas komnekuus nupoBbIX 00pa3oBaTENbHBIX pECYPCOB. — Pexum nocrymna:
http://school- collection.edu.ru
3. HTepecHble MaTepualibl K ypokam (PU3UKH MO TEMaM; TECTHI TI0 TeMaM; HarJIsJHbIE TOCOOHS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

4. Tludposbie oOpa3zoBarenbHblE pecypcbl. — Pexum  gocryna:
http://www.openclass.ru
5. DOnekTpoHHble y4eOHUKM 10 ¢usuke. — Pexum gocrymna:

http://www.fizika.ru
6./lucTaHIMOHHAS IITKOJTA

http://moodle.dist-368.ru/  OTkpbITHIIE  KiTacc.
CereBoe oOpa3oBareibHOe cO0011eCTBO.
http://www.openclass.ru/node/109715

7. Envnas xomtekuus udpoBbIX 00pa3oBaTeIbHbIX
pecypcos. http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP HHYOPMAITMOHHO-00Pa30BaTEIBHBIX
pecypcos. http://www.fcior.edu.ru/

9. WuTepHer YPOK.
http://interneturok.ru/ru/school/physics/
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10. lazera  «1 CEeHTSOps»  MaTepuaidbl 1Mo  (U3HKE.
http://archive.lseptember.ru/fiz

11. Anumanmi  QU3NYECKUX  OOBEKTOB.

http://physics.nad.ru/

12. XwuBas ¢usmka: oOyuaromas mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru.
http://www.fizika.ru/

14, dusuka: KOJUIEKIIUS OIILITOB.
http://experiment.edu.ru

15. KoHTposibHBIE U caMOCTOsITeNbHBIE paboThl Mo ¢usmke. 9 Kiace: K
yueOHmKy A.B.

16.ITepormkuna, E.M. I'ytauk «®@usuka 9 kimace» / O.1.
I'pomueBa. — M.: M3naTenscTBO «OK3ameny, 2014,

17. Tectsl mo ¢usuke. 9 xmacc: k yueOnuky A.B. Ilepwimkuna, E.M.
I'yrHuk «Pusuka

9 kacc»

/| O.M. T'pomueBa. — M.: H3ngareascTBo «IK3aMEHY,
2010.

18 . dusuka. 9 xnacc. TemaTHueckue TECTOBBIC 3aaHUS IS IOATOTOBKHU K
I'NA. [ aBt.- coct.: M.B. Boiinenko, O.H. Mupomikuna. — Spocnasis: OO0
«Axagemus

paszBuTus», 2014,

19. lucranumonnas mkosta Ne368 http://moodle.dist-368.ru/

20. OTkpoITHIH KI1acc. CeTeBoe 00pa30BaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

21. Enunas xoyuekuus nu(poBbIX 00pa30BaTeNbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®enepanbHBIN HEHTP HHYOPMAIIMOHHO-00Pa30BATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/


http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
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http://www.fcior.edu.ru/
http://www.fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHE

O6opynoBanue v MPUOOPHI:

Homenkiarypa yuebHOro 000pyoBaHus 1o (pu3uKe onpeaesseTcs CTanaapTaMu GU3HIeCcKOTo

o0pa3oBaHusl, MUHUMYMOM COJIep>KaHUsI yueOHOro MaTepuaa, 6a3ucHoil mporpaMmon oo1ero

oOpa3zoBaHus.

JIJist MOCTaHOBKY JIEMOHCTPAIUI JOCTATOYHO OJHOTO IK3EMILIsIpa 000py10BaHUs, 1 (PPOHTATBHBIX
71a00paTOPHBIX padOT HE MEHEE OJJHOTO KOMILJIEKTa 000py10BaHH HA JBOUX YUALTHXCS.

[lepedeHb 1eMOHCTPALIMOHHOTO 000PYAOBAHHUS

[lap ¢ KOJABIIOM, MOJIETH KPUCTAUTMYECKUX PEIIETOK, HA0OP TENEkKeK, MPHOOp sl JEMOHCTPALIUT
PaBHOMEPHOTO MPSMOJIMHEWHOTO IBHKEHUS, IEMOHCTPAIIMOHHBIN TPUOOP TI0 MHEPIINH, BECHI C PA3HOBECAMH,
Ha0Op rPy30B IO MEXaHUKE, TUHAMOMETD, TMHAMOMETp JBYHAINpaBIIeHHbIH, map [lackais, cooOmaronmecs
COCY/IBI, pbIuar, Ha0op OJOKOB, IWIHH]IP U3MEPUTEIBHBIN C TPUHAATICKHOCTAMU (BeAEPKO Apxumena), mpruodop
JUISL IEMOHCTpPAIIMH JIaBJICHHUE Ta30B U KHUJIKOCTEH, MPHOOP sl JEMOHCTPALUU aTMOC(EPHOTO 1aBICHUS
(Margedyprekue moaymapus ), mpruoop s IeMOHCTPAIIUH IaBIICHUS BHYTPH YKHIKOCTH.

[Tpubopsl: 6apoMeTp, MAHOMETP KUIKOCTHBIN 1€MOHCTPAIIMOHHBIH.

OBOPYJIOBAHMUE J1JISI MPOBEJEHU A JIABOPATOPHBIX, IPAKTHUYECKHUX PABOT,
JEMOHCTPAIIUHA

TexHudeckue cpencTBa 00y4eHus

1. HoytOyk

2.MynbTUMETUITHBIN IPOEKTOP

3. Dkpan

4.YcTpoiicTBa BBIBO/Ia 3BYKOBOW HH(POPMALINY — KOJIOHKH JIJIs1 03BYYHBAHHUS BCETO Kilacca.
5. UHTepakTuBHAs q0CKa

6.000pyioBaHue Il MPOBEIEHUs 1a00PAaTOPHBIX U MPAKTUYECKUX padoT.



