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INNOACHUTEJ/IbHAA 3AIINCKA

[IporpamMma no ¢usuke Ha ypoBHE OCHOBHOI'O 001ero 06pa3oBaHuUsl COCTaBJIeHa Ha
OCHOBe IMOJIOKEHWH W TpeOOBaHUW K pe3yJbTaTaM OCBOEHHUSI Ha 6a30BOM ypOBHe
OCHOBHOM 006pa3oBaTesJbHON mnporpaMmbl, npepcraBieHHbix B PI'OC 000, a Takxe c
yuéToM deJiepasibHON paboyeld mporpaMMmbl BocnuTaHusg M KoHuUenuuu npenojaBaHUs
ydye6Horo npeameTta «Pusukar.

ComepkaHue mporpaMMbl 1o ¢U3UMKe HamnpaBJieHO Ha (GOpMHUpOBaHUE
eCTeCTBEHHO-HAyYHOUM I'PaMOTHOCTH 00Y4YarIIUXCs U OpraHM3alui0 U3yyeHus: GU3UKHU Ha
JlesITeJIbHOCTHOM OCHOBe. B mporpamMme no ¢pusrke yuuThIBAOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusdanuu Tpe6oBaHuit ®PIOC 000 K MJIaHUPYEMbIM JHUYHOCTHBIM H
MeTanpeAMeTHbIM pe3yJbTaTaM OOy4eHHs, a TaKKe MeXIpeJMeTHble CBA3U
€CTeCTBEHHO-HAy4YHbIX y4eOHbIX IPe/IMeTOB Ha yPOBHE OCHOBHOI'0 06111ero 06pa3oBaHUs.

[IporpaMmma no u3uKe ycTaHaBJMBaeT paclnpejesieHde y4eOHOTo MaTepuasa Io
rojiaM obydeHus (Mo Kjaccam), npejJaraeT NpuMePHYI0 NOCJAe0BaTeNbHOCTb U3yYeHUs
TeM, OCHOBAaHHYI0 Ha JIOTUKe Pa3BUTHS MPEJAMETHOr0 COJlep:KaHUs U Y4ETe BO3PACTHBIX
0COGEHHOCTEeN 06y4JaroUuXCcs.

[IporpamMma no ¢usuke paspaboTaHa C LeJibl0 OKa3aHUs MeTOJUYEeCKOW MOMOILU
YUUTEJII0 B CO3/IaHUM paboyell MporpaMMbl [0 y4eOGHOMY NpeMETY.

dusuka fABJASETCA CHUCTEMOOOPA3YIOLUM /Jisl eCTEeCTBEHHO-HAyYHbIX Y4YebOHbIX
npeiMETOB, MOCKOJIbKY (uU3HUecKHe 3aKOHbI JieXKaT B OCHOBE MPOLECCOB U SIBJIEHUH,
M3y4aeMbIX XUMHUEN, 6U0JIorhel, acTpoHOMUEN U ¢u3ndeckol reorpadpuei, BHOCUT BKJIA/J]
B eCTeCTBEHHO-Hay4YHyl0 KapTHHy MUpa, NpeLoCTaBJjsgeT HauboJiee siCHble 00pasibl
NpUMeHeHHsl HAay4YHOro MeToJia NMO3HaHWsS, TO eCTb CInocoba MOJIydyeHUs JOCTOBEpPHBIX
3HaHUM 0 MUPE.

OpgHa U3 rJaBHbIX 3ajady ¢$U3UYECKOTo 006pa3oBaHUs B CTPYKType 0O6Iero
06pa30BaHUSA COCTOUT B POPMHUPOBAHUU €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH U MHTepeca
K HayKe y 00y4aroIiuxcsl.

U3yyenve ¢u3Mku Ha 6a30BOM ypOBHe IpejloJaraeT OBJIaJileHUe CJlefyHLUMU
KOMIIETEHTHOCTSMHU, XapaKTepU3yIOLUUMH eCTeCTBEHHO-HAY4YHYI0 TPaMOTHOCTb!

® HAy4YHO OO'BSACHATD SIBJIEHUS;

® OLIEHUBATh U IOHWUMATb 0COOEHHOCTH HAYYHOT'0 UCCIeJ0BaHHUS;

¢ UHTepHNpeTUPOBATh JAaHHblEe M HCIO0JIb30BaTh HayuyHble J0Ka3aTeJbCTBa
JUISl IOJIyYeHUS BBIBOJOB.

lleny nsydyeHuss PU3MKA HA YpPOBHE OCHOBHOTO 0011ero 06pa3oBaHus ONpe/iesieHbl B
KoHuenuuu mnpenosaBaHus y4yebHoro mnpeamera «®Pusuka» B 00pa3oBaTeJbHbBIX
OpraHu3anuax Poccuiickon ®epepanuy, peann3yrux OCHOBHbIE
0611e06pa3oBaTebHbIE NporpaMMbl, yTBEPKAEHHON pellieHHEM Kosneruu
MuHucTepcTBa npocBellieHuss Poccuiickoit @enepanuu (nmpotokosa ot 3 gekabpsa 2019 r.
Ne [TK-4BH).

Ilesiu u3yyeHUus1 PU3NKU:

e TMpUoOpeTeHHe WHTepeca U CTPeMJIEHUS 00ydaloLUXCSd K HAYYHOMY M3y4YEeHUIO

NpPUPO/bl, Pa3BUTHE UX UHTEJLJIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEM;
e pa3BUTHE MpeJCTaBJeHUH O HAaydYHOM MeTOoJe MO3HaHUS U (POpPMHUpPOBAHHE
MCCJIe0BATE/NIbCKOTO0 OTHOLIEHHUS K OKPYKalIIUM SIBJIEHUSM;



e (dopMupoBaHMe HAyYHOTO MHUPOBO33pEHUs KaK pe3yJibTaTa HW3y4eHUs] OCHOB
CTpOeHUs MaTepUU U GyHIaMeHTalbHbIX 3aKOHOB QU3UKH;

e (dopMupoBaHMe INpeJCTaBJIeHUNA O poJU GUMKU [ DPa3BUTUA [APYTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NpeJCTaBJeHUN 0 BO3MOXHbIX chepax Oyaylied npodeccuoHaJlbHOU
JlesITeJIbHOCTH, CBSI3aHHOU ¢ PU3UKOH, OATOTOBKA K Ja/ibHelIeMy 00y4eHUIO B
3TOM HalpaBJIEHUHU.

JlocTxkeHUe 3TUX ILiejied nmporpaMMbl o GU3MKe Ha YPOBHE OCHOBHOTO O0OIEro

06pa3oBaHHUs 00ecleYrMBaAETCS pellleHUueM CAeAYIIIMX 3aj4adY:

e [MpuoOpeTeHHe 3HAHWHU O JAUCKPETHOM CTPOEHMUHU BeIeCTBa, O MEXaHUYECKUX,
TENJIOBbIX, 3JIeKTPUY€ECKUX, MArHUTHBIX U KBAHTOBBIX IBJIEHUSX;

e [puoOpeTeHHe YMEeHUN ONUChIBaTb U OOBACHATb QPU3UYECKUEe SBJIEHUS C
MCII0JIb30BaHUEM I0JIyYeHHbIX 3HAaHUH;

® 0CBOEHHME METO/IOB pellleHUs] MPOCTEeNIINX PaciéTHBIX 3314 C UCI0JIb30BaHUEM
du3MYecKUx MoJiesiel, TBOPYECKHX U NPAKTHUKO-OpUEeHTUPOBAHHbIX 33/1a4;

e pa3BUTHE YMEHUW HaOJIOJaTb NPUPOJHbIE SIBJIEHUS W BBINOJHATbH OINbBITHI,
JlabopaTopHble  paboTbl M 3IKCHEpUMEHTa/ibHble  MCCAE[0BaHUA  C
MCII0JIb30BaHUEM U3MepPUTEIbHBIX NPUOGOPOB;

e O0CBOeHUMe TMpUEMOB paboThl ¢ HUHPopMauuell ¢(U3UYECKOTO COJAepKaHUS,
BKJIIOYass MHQOPMALMI0 O COBPEMEHHBIX [JOCTHXKEeHUAX (U3WKM, aHaIU3 U
KpPUTHYECKOe OlleHUBaHKe HHOpMaLUy;

e 3HAKOMCTBO cO cdepamMu MNpodeccUOHaJbHOU [esTeJbHOCTH, CBSI3aHHBIMHU C
$U3UKON, U COBpEMEHHbIMHU TEXHOJIOTUSIMM, OCHOBAaHHBIMM Ha JOCTHXKEHHUSX
dU3MYeCcKol HayKH.

Ha wu3ydenue ¢usuku (6a30Bbld ypoBeHb) Ha YPOBHE OCHOBHOIO 00l1ero
06pa3oBaHUsA OTBOAUTCA 238 yacoB: B 7 KJacce — 68 yacoB (2 4aca B HeZieJto), B 8 KJiacce —
68 4acoB (2 yaca B Hegenw), B 9 kiymacce - 102 yaca (3 yaca B HeJesw).

[IpepsnaraeMblii B mporpaMMe 1no ¢pusnKe nepedyeHb Jab0paTOPHbIX PabOT U ONBITOB
HOCUT peKOMeH/JaTeJbHbI  XapaKTep, y4uTeJb [JleJlaeT BbIGOp NpOBeJAeHUs
JIAbOpaTOpPHBIX pPabOT U ONBITOB C Y4YETOM MHAUBHUJYaJbHbIX 0COGEHHOCTEMN
00y4JarolUXCcsl, CIUCKA IJKCIEPUMEHTa/NbHbIX 33aJJaHUu{, INpeJjlaraeMblX B paMKax
OCHOBHOTO rOCy/IapCTBEHHOT0 3K3aMeHa Mo ¢pusukKe.



COAEPKAHUE OBYYEHHUA

7 KJIACC

Pa3pesn 1. Pu3suka u eé posib B IO3HAHMH OKPYKaKwIIero M1pa.

dusuka - Hayka o npupoge. fABieHus npupofbl. Pu3nyeckre SABJIEHUA:
MexaHU4YeCKUe, TENJIOBbIE, 3JIeKTPUY€eCKHE, MAarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusuyeckre BeJUUUHbL. U3MepeHre dpuanueckux BesMyrH. Prusndeckue npubopsbl.
[lorpelmtHOCTh U3MepeHU . MexayHapoHas cucTeMa eJUHULL.

Kak ¢usuka u  [Apyrde  ecTeCcTBEHHble  HAayKH  U3y4yalOT  [PUPOAY.
EcTecTBeHHO-Hay4YHbI MeTOJ, MO3HAHUSA: HAbJI0JeH1e, TOCTaHOBKA HAyYHOTO BOIPOCa,
Bbl/IBU>KEHUE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKe THI0Te3, 06'bsICHEHUE HAbJII0aeMOT0
sBaeHUsA. OnucaHue GU3NYECKUX SBJIEHUH C TOMOLIbIO MO/lesIeH.

Aemoncmpayuu.

1. MexaHuYecKue, TeJ0BbIE, 3JIeKTPUUYECKUE, MaTHUTHbIE, CBETOBbIE SIBJIEHUS.

2. Q®usnyeckre MNpUOOPHI M Mpoleaypa MNpsMbIX H3MEpPEeHUW aHaJOTOBbIM U

M PpPoBBIM NPUOGOPOM.

JlabopamopHble pa6omul U ONbIMbLGI.

OnpezesieHue 1ieHbI JieJIeHUS LIKalbl U3MEPUTEJNbHOI0 pUbopa.
M3mepeHune pacCTOAHUH.

N3MepeHune 00'b€Ma )KUJKOCTH U TBEPJAOIO TeJa.

OnpepneneHye pasMepoB MaJlbIX TeJl.

M3MepeHue TeMnepaTypbl NpU MOMOLIY KUJKOCTHOIO TEPMOMETpPA U JAaTUHUKa
TeMIlepaTyphl.

i W

6. IlpoBeseHuUe Uccaef0BaHUSA 110 NPOBEPKE TMIIOTE3bI: AAJbHOCTh MOJETA IIAPUKA,
NYLeHHOI'0 FTOPU30HTA/IbHO, TEM 60JIblilE, YeM 60JIbIIIE BBICOTA MyCKa.

Pa3pen 2. [lepBoHavyasibHbIE CBeJleHUA O CTPOEHUH BellecTBa.

CTpoeHHe BelllecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JJOKa3bIBaKOIIUeE
JIUCKPETHOE CTPOEHUE BelLeCTBa.

JIBM>KeHHe yacTul, BeljecTBa. CBSI3b CKOPOCTU JIBMXKEHHUS YaCTUL, C TEMIEPaTypPOH.
BpoyHoBckoe aBuxeHue, Audpdy3us. BsauMogeiicTBUe YacTULL BellleCTBa: MPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSI BellleCTBa: CTpPOEHHE Tra30B, XUJKOCTEH U TBEPABIX
(kpucta/mnyeckux) Tes. B3auMOCBsI3b MeX/ly CBOWUCTBAaMH BelleCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX K KX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. Oco6eHHOCTH
arperaTHbIX COCTOSIHUM BO/Ibl.

Aemoncmpayuu.

1. Ha6usromeHre 6pOyHOBCKOTO ABUKEHUS.

2. Hab6awpenue nudpdysumu.

3. HabuswaeHue sBIeHUN, OOBACHAIOUUXCA NMPUTSKEHUEM WA OTTAJTKUBAaHUEM

YacTHul BelllecTBa.

Jla6opamopHbie pa6omul U ONbIMBGL.

1. OueHka fjuaMeTpa aToMa MeT0/|0M ps/ZIoB (C Ucnosib30BaHueM poTorpadpuit).

2. OnbIThI O HAGJIIOEHUIO TENJIOBOTO pacliMpeHHs Ta30B.

3. OnbIThI 10 06HAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUSI.



Pa3zaen 3. /IBUKeHH e M B3aUMO/IeMCTBHE TeJl.

MexaHnunueckoe aBUXeHHe. PaBHOMepHOe U HepaBHOMepHOe JBUXXeHUe. CKOPOCTb.
CpenHssA CKOPOCTB [IPYU HEPABHOMEPHOM JIBMXKeHUHU. PacyéT nyTu U BpeMeHH! IBUXKEHUS.

fABseHue nHepUMHU. 3aKOH MHepLMU. B3aumMoelcTBUe Tesl Kak IPUYMHA U3MEeHeHUs
CKOPOCTH ABWXXeHU TeJl. Macca Kak Mepa MHePTHOCTHU TeJia. [I1oTHOCTh BellecTBa. CBA3b
MJIOTHOCTH C KOJINYECTBOM MOJIEKYJI B e/JUHUIE 00'bEMA BElllECTBA.

CuJia Kak XapaKTepUCTHKA B3auMOJeWCcTBUsA Tes. Cusa ynpyroctu M 3akoH [yka.
M3MepeHUe CUJIBbI C TOMOLBIO IMHAMOMETpA. fIBJeHHe TATOTEHUS U CUJa TsxecTu. Cuiia
TSPKEeCTU Ha Jpyrux maHeTtax. Bec Tesia. HeBecomocTs. CiioxkeHue CuJl, HalpaBJIEHHBIX 10
onHOU npsamou. PaBHogencTBywomasa cuil. Cuina tpeHus. TpeHHe CKOJNbXXeHHUS U TpPeHHue
nokos. TpeHUe B IpUPO/Ie U TEXHUKE.

Aemoncmpayuu.

Habsro/1eHre MeXaHUYEeCKOT0 IBUKEHHUS TeJla.
M3MepeHUe CKOPOCTU NPSAMOJIMHENHOTO JIBUXKEHHUS.
HabstoieHue siBJIeHUS] HHEPIIUU.
HabstoieHre U3MeHeHH 1 CKOPOCTH MPU B3aUMOIENCTBUU TeJl.
CpaBHeHMEe Macc 0 B3aUMO/J €M CTBUIO Tel.
CJyio>keHMe CUJI, HallpaBJIEHHbIX 10 OJHOW MPSMOM.
/Ia6opamoprle paéomul U ONbIMbL.
1. OmnpejeneHue CKOPOCTH pPABHOMEPHOTO [IBMXKEHUs (IIapyKa B KUJKOCTH,
MO/ieJIU 3JIEKTPUYECKOT0 aBTOMOOMJIS U TaK JaJjiee).
2. OmnpepesieHWe cpefHeld CKOpPOCTHM CKOJIbXKeHMs Opycka WM IIapuKa 1o
HaKJIOHHOM IJIOCKOCTH.
3. OmnpefesieHye JIOTHOCTHU TBEPAOTO TeJa.
4. OnbIThl, JEMOHCTPUPYIOILME 3aBUCUMOCTb pacTsikeHUs (ZedopManuu)
NPY>KUHBI OT IPUJI0KEHHOM CHUJIBI.
5. OmnbITh], eMOHCTPUpPYIOLHE 3aBUCMMOCTb CUJIbl TPEHUSI CKOJIbLXXKEHUS OT Beca
TeJla U XapaKTepa CONPUKACAIOIUXCH IOBEPXHOCTEN.

Paspen 4. laBieHue TBEPAbIX TeJl, X)KUAKOCTEHN U ra3oB.

[aBnenue. CrnocoObl yMeHbIIEHUS U yBeJU4YeHUd [AaBjeHud. JlaBieHWe rasa.
3aBMCUMOCTD JjaBJieHUS rasa oT o6'béMa, TeMnepaTyphbl. [lepesayda fgaBieHUss TBEPAbIMU
TeJaMH, JKUAKOCTAMM W Tra3aMu. 3akoH Ilackansa. I[IHeBMaTuyeckue MallWHBL
3aBUCUMOCTb [JlaBJIeHUs] KUJAKOCTH OT T[JyOouHbl. ['HApocTaTUyecKMd MapajoKc.
Coobwmarmuecs cocybl. [npaBanyeckrie MeXaHU3MBI.

Atmocdepa 3emaum u aTrMmochepHOoe [JaBjaeHHe. [IpuyMHBI CylleCTBOBaHHUSA
BO3AYLIHON 0060/104ku 3eMyu. OnbIT Toppuuennu. U3mepeHre aTMOCcPepHOTO JaBieHUS.
3aBUCUMOCTb aTMOCHEPHOTrO JaBJeHUs OT BbICOThI HaJ ypoBHeM Mops. [Ipubopsl g
M3MepeHUs1 aTMOCHEPHOTO AaBJIeHHUS.

JlelicTBMe KUJKOCTU M rasa Ha MOrpy:KéHHOe B HHUX TeJso. BblTankuBawuias
(apxumefnoBa) cuia. 3akoH Apxume/a. [l1aBanue Tes. Bo3ayxoniaBaHue.

JAemoncmpayuu.

1. 3aBHUCUMOCTH iaBJeHUs ra3a OT TeMIepaTyphl.

2. Tlepepaya faBsieHUS KUAKOCTBIO U Fa30M.

3. Coobuaruiyecs cocyzpbl.

4. TuppaBMYecKUU mpecc.

AN O



[IposiByieHUEe AU CTBUSA aTMOCHEPHOTO aBAEHHUS.

3aBMCUMOCTb BbITAJIKWBAIOLIEN CUJIbI OT 00bEMa MOrPY:KEHHOW 4YaCTU Tesla U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIEN CUJIbI BECY BBITECHEHHOU XXUAKOCTH.

YcioBUe miaBaHUsA TeJsl: IJIaBaHUE WJIM MOTPYy:KeHHWe TeJ B 3aBUCUMOCTH OT
COOTHOILEHU MIJIOTHOCTEN TeJsla U XKUJKOCTH.

JlabopamopHble pa6omul U ONbIMbI.

1.

WccnenoBaHue 3aBUCMMOCTH Beca TesJa B BOJie OT 00bEéMa NOTPYKEHHOW B
KMAKOCTb YaCTHU TeJia.

OnpegenieHne BBITAJIKWBAIOLEN CUJIbI, JEeUCTBYIOLEN HAa TeJso, MOTPYKEHHOE B
KMIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBbITAJIKUBAWOLIEN CHUJbI, AEUCTBYIOLIEM Ha TeJO B
»KMJAKOCTH, OT MacCChl TeJla.

OnbIThI, JIEMOHCTpUpYOLHe 3aBHCHMOCTb BbITAJIKMBaloIlen CHUJIbI,
JIeMCTBYIOIEN Ha TEJIO B )KUJKOCTH, OT 00'bEMa NOTPYKEHHOM B XKUAKOCTb YACTHU
TeJa U OT MJIOTHOCTH XUJIKOCTH.

KoHcTpyrnpoBaHue apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKU U ONpesiesieHue eé
Irpy30n04bEMHOCTH.

Pa3paen 5. Pa6oTa 1 MOIHOCTb. JHEPruUs.
MexaHu4eckas pab6oTa. MOLHOCTb.

HpOCTbIe ME€XdHU3MBbI: pbI4ar, 6J10K, HaKJIOHHAadA IIJIOCKOCTb. HpaBI/IJIO paBHOBeCHUA

pbr4ara.

[IpuMeHeHHe NpaBWJia pPaBHOBECUs pblyara K OJIOKY. «30JI0TO€ MPaBUJIO»

MEXaHHUKH. KH,[[ IMPOCTbIX MEXAaHU3MOB. HpOCTbIe MEXaHHW3MBbI B 6bITy N TEXHHKE.
MexaHU4ecKas JHeprud. KuHeTnyeckas u IMMOTEeHLAJIbHAA 3HEPIrud. l'[peBpaLueHI/Ie

OAHOTO B

naa MeXaHU4YeCKOM SHEpPruu B ﬂperﬁ. 3aKoH COXpPAdHEHHA 39HEPIruHU B MEXaHUKE.

Aemoncmpayuu.

1.

[IprMepbl MPOCTHIX MEXAaHHU3MOB.

Jla6opamopHbie pa6omul U ONbIMbL.

1.

2.

3.

4,
8 KJIAC

OnpeneneHne pabOThl CUJIbI TPEHUS NPU PaBHOMEPHOM /[BMXKEHUM TeJsa IO
rOPU30HTAJbHOU NIOBEPXHOCTH.

UccnenoBaHue yci0BUM paBHOBECHS pblyara.

H3mepenue KII/l HaK/JIOHHOM MJIOCKOCTH.

I/I3yquHe 3dKOHa COXpaHEHHUA MexXaHU4YeCKOU JHEPIrUH.
C

Paspaeu 6. TenJioBble ABJIEHUS.

OCHOBHbIE MO0JIOKEHUSI MOJIEKYJIIPHO--KUHETHYECKOW TEOPUH CTPOEHMS BelllecTBa.
Macca u pazMepbl aTOMOB U MoJieKyJl. ONbIThI, IOATBEPKJAI0IMe OCHOBHbIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETHUYECKON TEOPUH.

Mogenu  TBEpJAOro, J>KUJKOTO U  Tra3000pa3HOr0 COCTOSIHUM  BelllecTBa.
Kpucrannudyeckue u amopdHbie Tesia. 06'bsiCHEHHE CBOUCTB r'a30B, }KUAKOCTEN U TBEPAbIX

TeJI Ha

OCHOBE II0JIOXKEHUU MOJIGKYJIHpHO--KHHeTquCKOﬁ TEOpHH. CmauyuBaHUEe U

KalUWJLIsIpHble siBJIeHUs. TelJoBoe pacliupeHUe U CKaTHe.



Temneparypa. CBS3bp TeMIepaTypbl CO CKOPOCTbK TEIJIOBOTO [JBHKEHHUS YaCTHUL.
BHyTpeHHsi1 3Heprusi. Cnocobbl M3MEHEHUs] BHYTPEHHEN 3Hepruu: Telonepenadya M
coBeplieHUe paboThl. BUzbl Tenonepeadyu: TENJIONPOBOAHOCTb, KOHBEKIMS, U3JIyYEHUE.

KosnyecTBO TEMIOThL. YJe/bHasgA TeMJIOEMKOCTh BellecTBa. Temnoo6MeH M
TEeIJIOBOE paBHOBecHe. YpaBHeHUe TeIJIoBOoro OasaHca. [lnaBieHWe UM OTBepjeBaHUE
KPUCTA/IJIMYECKUX BEIECTB. Y/e/bHasd TeIJoTa IuUiaBjaeHUs. [lapoo6pa3oBaHue U
KoHJleHcalus. Mcnapenue. Kunenue. YenbHas TenaoTa napoob6pa3oBaHUs. 3aBUCUMOCTb
TeMIepaTypbl KUIIEHUS OT aTMOCPEPHOTO JlaBJIeHUS.

Buia>kHOCTB BO3AyXa.

JHeprus TOIJIMBA. YieJibHas TeNJa0Ta CrOPaHUsl.

[IpuHUMIOBI paboThl TemnoBbIx ABurateserd KII/| TemsoBoro gBurartess. TensoBble
JIBUTATEJIU U 3allMTa OKPYKaIOLleX CpeJibl.

3aKOH COXpaHEHUS U NpPeBpalleHNsI SHEPTUHU B TEIMJIOBBIX POLECCAX.

Aemoncmpayuu.

Habsro/1eHre GPOYHOBCKOTO JIBUXKEHUS.

Ha6awoaenue audpdysuu.

HabstoieHue IBJIeHUU CMayUBaHUS U KallUJLISIPHbBIX SIBJIEHUH.

Habsro/ieHue TeMI0BOro pacluiupeHus TeJl.

M3MeHeHUe JaBjieHUs Trasa MNpPU H3MEeHEHUU O00bEMa M HarpeBaHUU HJIHU

OXJIAXK/IEHUH.

[IpaBu/1a U3MepeHUd TeMIlepaTyphl.

Buppbl Terionepenayu.

OxnaxkJeHre py COBEpPLIEHUU pabOTHI.

9. HarpeBaHue npu coBeplIeHUU pabOThI BHEIIHUMU CUJIAMHU.

10. CpaBHeHHE TEMJIOEMKOCTEN Pa3JIMYHbIX BELECTB.

11. HabusroneHue KUIIEHUS.

12. HabstoseHue OCTOSAHCTBA TeEMIIEPATYPhI IPHU MJIaBJAE€HUH.

13. Mojiesiv TEMJIOBBIX JBUTATEJIEH.

Jla6opamopHbie pa6omul U ONbIMbL.

1. OnbITeI 10 0OHAPYKEHUIO AUCTBUS CUJI MOJIEKYJISIPHOTO NPUTSXKEHUS.

2. OmnbITHI IO BbIPAIIMBAaHUIO KPUCTA/IJIOB IOBAPEHHOMW COJIU UJIM caxapa.

3. OnbIThI 10 HAOJIOIEHUIO TEMJIOBOTO pacliMpeHUs ra30B, }KUJKOCTEN U TBEPABIX
TeJl.

4. OnpepesieHHe AaBJIeHUS BO3/lyXa B Oa/lJIOHe IINPHULA.

5. OmnbITh], leMOHCTPUPYIOLHE 3aBUCHUMOCTDb JlaBJIeHUsI BO3JyXa OT ero oo’béMa u
HarpeBaHUA UJIH OXJIKJEHHUS.

6. IlpoBepka rumnoTesbl JUHENHOU 3aBUCUMOCTH [AJIMHBI CTOJIOMKA >XUJIKOCTH B
TEPMOMETPUYECKOU TPYOKe OT TeMIlepaTyphl.

7. HabnwopeHve uW3MeHeHUs BHYTPEHHel JHepruud Tejla B  pe3yJbTaTe
TelJionepesayyd U paboThbl BHEIIHUX CUJL.

8. HccnenoBaHue siBJieHUSI TeMJ0OOMeHa MPU CMENIMBAaHWM XOJI0OJHOU U ropsyeu
BO/bL.

9. OmnpepesieHWe KOJWYECTBA TEIJIOThI, IOJYYEHHOTO BOJIOW MPHU TEIMJIOOOMEHE C
HarpeThbIM MeTaJIN4eCKUM LIUJTUHAPOM.

10. Onpepenenuve yeJbHOU TeNJIOEMKOCTH BelleCTBa.
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11. UccnepoBaHue npouecca UcrapeHus.

12.OnpefeneHre OTHOCUTE/NbHOU BJIQXKHOCTH BO3/yXa.

13.Onpepenenuve yieJbHOW TENJIOTHI IIJIaBJIEHUS JIb/A.

Paspaen 7. JjieKkTpruyecKue U MarHUTHbIE SIBJIEHUS.

dnektpusayusa Tes. JlBa pojaa 3JIeKTpUYeCKUx 3apsaaoB. BsaumogencrBue
3apsKeHHbIX TeJsl. 3akoH KyJsioHa (3aBUCUMOCTD CHJIbl B3aUMO/IENCTBUS 3aps?KEHHbIX TeJl
OT BEJIMYMHBI 3aPs/I0B U PACCTOSIHUS MEXAY TeJaMH).

JyekTpuyeckoe mnoJie. Hanpsok€HHOCTb  3JyieKTpuyeckoro mnoJsd. [IpuHnun
CyNeprno3UL MU 3J1eKTPUIECKHUX [T0JIel (Ha KaueCTBEHHOM ypOBHe).

HocuTtenn seKTprdecKnx 3apsafoB. JJIEMEHTApPHbIM 3JIEKTPUYECKUM 3apAan.
CtpoeHue artoma. [IpoBOAHUKH M JUIJEKTPUKUA. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apqpa.

JJIeKTPUYECKUUN TOK. YCJIOBUS CYIECTBOBAHUS 3JIEKTPUYECKOTO TOKa. UCTOYHUKHU
NOCTOSIHHOTO ToOKa. JledCTBUS 3JIEKTPUYECKOro ToKa (TelioBOe, XUMHYECKOE,
MarHuTHOE). JJIEKTPUUYECKHUU TOK B XKUJIKOCTSX U ra3ax.

dnektpudeckas Lenb. Cusa TOKa. JJIeKTpU4YecKoe HamnpspbkeHue. COnmpoTHUBJIEHUE
NpPOBOJAHUKA. YJe/JbHOE CONPOTHUBJEHHE BellecTBa. 3akoH Oma JJd y4yacTKa LEMNu.
[locnenoBaTesibHOE U TapasljieibHOE COeJUHEHHE IPOBOJHUKOB.

Pa6oTa 1 MOLIHOCTb 3JIEKTPUYECKOT0 ToKa. 3aKkoH /[koyisi-JleHna. dJeKTpudeckue
ey U TOTPeOUTEU 3JIEKTPUYECKON 3HEPTHHU B O6bITY. KOpoTKOe 3aMbIKaHUe.

[locTosiHHBIE MarHUTHI. B3auMozelicTBre MOCTOIHHBIX MarHUTOB. MarHUTHOe noJIe.
MarsuTHoOe noJie 3eMJIM U ero 3HadeHue JJis »KU3HU Ha 3emuie. OnbIT IpcTesa. MarHuTHOe
noJjie 3JeKTpUueckoro Toka. [I[puMeHeHMe 3J/IeKTpPOMarHUTOB B TexHUKe. JlelicTBue
MarHMTHOTO TMOJI1 Ha MNPOBOAHHUK C TOKOM. JJIEKTPOJBHUraTe/ib IMOCTOSHHOIO TOKa.
Wcnonp3oBaHue 3J1eKTpoOABUTaTe el B TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIOPTe.

OnbiTel ®apageda. fBieHHe 371eKTPOMarHUTHOW HWHAYKUMU. IlpaBusio JleHna.
JdnekTporeHepatop. Coco6bl NoJy4eHUs 3J1eKTPUYEeCKON 3Hepruu. JJIeKTPOCTaHLUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX 3HEPTUH.

Aemoncmpayuu.

JJyieKTpu3auus TeJl.

/IBa poJia 3/1eKTpHUYECKUX 3apsAJ0B U B3aUMO/IeNCTBUE 3apSKEHHBIX TeJl.
YcTpoucTBO U JjeiicTBUE 3JIEKTPOCKOTIA.

JJieKTpoCcTaTU4ecKass UHAYKIUS.

3aKOH COXpaHeHUSs 3JeKTPUUECKUX 3apSAJ0B.

[IpOBOAHMKU U IN3JIEKTPUKHU.

MogenupoBaHue CUI0BBIX JTUHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKHY OCTOSTHHOTO TOKA.

9. JlelcTBUSA 3JIEKTPUUECKOTO TOKA.

10. 3/1eKTpHUYECKHU M TOK B XKUJIKOCTH.

11.T'a30BbIN pa3pHg,.

12. U3MepeHuHe CUJIbl TOKA aMIIEPMETPOM.

13. 3MepeHue 3/1eKTPUIECKOTO HAPSXKEHH I BOJIbTMETPOM.
14.PeocTaT 1 MarasvH CONMPOTUBJIEHUH.

15. B3anMo/ielicTBHEe OCTOSTHHBIX MarHUTOB.

16. MogenvpoBaHre HEBO3MOXKHOCTH pa3/ie/IeHUs MOJII0COB MarHuTa.
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17.MopenvpoBaHUe MarHUTHBIX M0JIEH NOCTOSIHHBIX MarHUTOB.

18. OnbIT IpcTefa.

19. MaruuTHoOe 1oJie TOKa. JIeKTPOMarHur.

20. leicTBYe MarHUTHOTO 110JIS HA IPOBOJHUK C TOKOM.

21.3n1eKTpoABUTaTE b IOCTOAHHOIO TOKA.

22.WccnepoBaHue siBJIeHUSA 3JIEKTPOMarHUTHOM UHAYKLUU.

23.OnbiThl Papages.

24.3aBMCUMOCTb HampaBJeHUs HHAYKLMOHHOTO TOKa OT YCJOBUH €ro
BO3HUKHOBEHHUS.

25. 3nekTporeHepaTop NOCTOSIHHOTO TOKa.

JlabopamopHble pa6omul U ONbIMbLI.

1. OnbITBl 1O  HAGJWJEHWIO 3JIEKTPU3alMM TeJl  HUHAYKLHEeH W IpH

CONPUKOCHOBEHUMH.
2. HccnepoBaHue  [eUCTBUS  3JIEKTPUYECKOTO TMOJIA HA  NPOBOJHUKM U
JIU3JIEKTPUKH.

C6opka 1 mpoBepKa paboThl 3JIEKTPUYECKOH 1[eNH MOCTOSTHHOTO TOKa.
M3MepeHUe U peryJMpoBaHue CUJIbI TOKA.
M3MepeHUe U peryJiMpoBaHUe HaNPSXKEHUS.
HccnepoBaHve 3aBUCUMMOCTHM CHJIBI TOKa, HWAYIIEro 4Yepe3 pe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSIP)KEHUS HA PE3UCTOPE.
7. ONbITH], AEMOHCTPUPYIOLIHE 3aBUCHMOCTb 3JIEKTPUYECKOTO CONMPOTHUBJIEHUS
NPOBOJAHUKA OT €ro AJINHBI, IJIOIaU IONEPEYHOro CeYeHrs U MaTepHraJa.
8. [lpoBepka mpaBuJia CJA0XKEHUS HANPSDKEHUM TpU  NOCJAeJ0BaTeJbHOM
COeJIMHEHUH JIByX PE3UCTOPOB.
9. IlpoBepka mpaBuJia [Js CUJbl TOKa TMpPH Mapa/ieJIbHOM COeJUHEHUU
PE3UCTOPOB.
10. OnpepeneHre paboThl 3JIEKTPUUYECKOTO TOKA, UAYIEr0 Yepe3 Pe3UCTOp.
11. OnpegeneHre MOIHOCTHU 3JIEKTPUUECKOTO TOKA, BbIZeJIsIeMOU Ha PE3UCTOPE.
12.UccnegoBaHve 3aBUCMMOCTHM CUJIbl TOKa, HWAYIIEro 4Yepe3 JIaMIOYKy, OT
Halps>KeHHUs Ha HeH.
13. Onpegenenue KII/| HarpeBaTess.
14. UccnepoBaHve MarHUTHOTO B3aMOIeHCTBHUA NOCTOSIHHBIX MarHMTOB.
15.U3yyeHre MarHUTHOTO MOJISI NOCTOSHHbIX MAarHUTOB MPH UX O0O0beJUHEHHUH M
pasjie/IeHUH.
16.UcciegoBaHue JedCTBUS 3JIEKTPUUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
17.0nbITh], AEMOHCTPHUPYIOLHME 3aBUCUMOCTb CHJIbI B3aUMOJEUCTBUS KaTyUIKU C
TOKOM U MarHvuTa OT CHJIbl TOKA M HallpaBJIEeHUs TOKA B KaTYILIKe.
18. U3yyeHune ferdCTBUSA MAarHUTHOTO I10J11 HA IPOBOJAHUK C TOKOM.
19. KoHcTpyrupoBaHUe U U3y4eHHUe pabOoThl 3JIEKTPOJBUTATES.
20. U3mepenue KII/| aniekTpoaBUraTe/IbHOM YCTAaHOBKH.
21.00bITBl 1O UCCJIELOBAaHUIO  ABJIEHUA  3JIEKTPOMAarHUTHOU  UHAYKLUU:
ycciieJoBaHUEe N3MEeHEeHU U 3HauyeHUsl U HallpaBJIeHUsl MHAYKIUOHHOTO TOKa.
9 KJ/IACC
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Pa3paes 8. MexaHn4yecKHe ABJI€HUS.

Mexanudeckoe  JBHXKEHHeE. MarepuanbHad TOYKa. Cucrema  orcuéra.
OTHOCHTE/IBHOCTb MEXaHU4YEeCKOr0 JBXKeHUsl. PABHOMepHOe NPSAMOJIMHEHHOe [IBHKEHHeE,
HepaBHOMepHOe npsAAMoJIMHeHHOe ABUKeHue. CpeiHAs U MTHOBEHHAas CKOPOCTh TeJia NPy
HEpPaBHOMEPHOM [IBUKEHUU.

YckopeHue. PaBHOyCKOpeHHOe MpsIMOJIMHENHoe ABWxeHue. CBOGOJHOe MasieHHeE.
OnerTel Manunes.

PaBHOMepHOe JBWXXeHUe 10 OKpYyXHOCTH. Ilepros u 4yacToTa ob6palleHus.
JluHelHasa U yrjioBasg CKOPOCTH. LleHTpocTpeMUTE/IbHOE YCKOPEHHUE.

[lepBeiii 3akoH HprooToHa. Bropon 3akon Hbroorona. Tperun 3akoH HeroToHa.
[IpyHLMI CynIepnIoO3ULIUU CUJL

Cuua ynpyroctu. 3akoH ['yka. Cusia TpeHUS: cuJjla TPEHUSA CKOJIbXXEHHUS, ChJla TPEeHUs
IIOKO9, Ipyrue BUAbl TPEHUA.

CuJia TSAXKeCTU Y 3aKOH BCEMUPHOTO TATOTEHUsl. YCKOpeHUue CBOOOJHOIO MaJieHUs.
JBuxkeHue miaHer BOKpyr CosHna. IlepBasg Kocmuyeckas ckopocTb. HeBecoMocTb M
neperpysKH.

PaBHOBecue MaTepualbHOM TOYKHU. AOCOJNIOTHO TBEpJOe Teso. PaBHOBecue
TBEPJIOTO TeJla C 3aKPeNJIEHHON 0CbI0 BpalleHud. MoMeHT cuJibl. LleHTp TsaxecTu.

Umnynsc Tena. HM3MeHeHue wuMnysbca. Mmnysabc cuibl. 3aKOH COXpaHEHUA
MMIIyJibCca. PeakTUBHOE JBUKEHHUE.

Mexanuyeckass paboTa U MOLIHOCTb. PaboTa cU/ TAXKeCTH, YIpPYyrocTH, TPeHUS.
CBA3b 3Hepruu M padorTsl. [loTeHManbHadA 3Heprusa TeJsa, NOJAHATOr0 HaZl TOBEPXHOCTBIO
3eMJu. [loTeHIIMaNbHAA 3Hepryusa CKaTou NpyXWHbl. KuHeTHdeckasa sHeprus. Teopema o
KMHETUYeCKOU dJHepruu. 3aKOH COXpaHEeHUS MeXaHU4YeCKOM SHEePTUH.

Aemoncmpayuu.
1. HaGsropeHue MexXaHUYECKOro [JBUKEHUS TesJa OTHOCUTEJNbHO pPasHBbIX TeJl
OTCYéTa.

2. CpaBHeHMe IMyTed U TPAeKTOPUH [BMIXKEHUS OJHOrO M TOrO »Ke TeJa
OTHOCHTEJIbHO pa3HbIX TeJ OTCYETA.

M3MepeHne CKOPOCTU U YCKOPEHHUS MPSAMOJIMHENHOTO JBUKEHHUS.

UccnepoBaHue NpU3HAaKOB paBHOYCKOPEHHOTO ABUKEHUS.

HabnroeHue gBUKeHUS Tesla 0 OKPYXKHOCTH.

HabnroneHne MexaHHWYeCKUX SIBJ€HUM, NPOUCXOAAIIMX B CUCTEME OTCYETa
«Tenexxka» NMpu €€ paBHOMEPHOM M YCKOPEHHOM [IBUKEHUHW OTHOCUTEJbHO
KabuHeTa PU3UKH.

7. 3aBUCHMMOCTb YCKOpPEHHUS TeJia OT MacChl Tesla U A,eUCTBYIOL el Ha HErO CUJIBI.

8. Hab6usrogeHue paBeHCTBA CUJ IPY B3aUMOJIENCTBUHU TeJl.

9. H3MeHeHMe Beca Tesia IPU YyCKOPEHHOM JIBUKEHU .

10. llepeaya uMnysibca NpyU B3aUMO,EUCTBUHU TeJl.

11.llpeo6pa3oBaHusl IHEPTUH NIPHU B3aAUMOJ e CTBUH TeJI.

12. CoxpaHeHUe UMIIYJIbCA IPU HEYIIPYI'OM B3aUMOJEUCTBUH.

13. CoxpaHeHHe UMITYJIbCA IPU a6COJIIOTHO yIPYroM B3aUMO/IENCTBUU.

14. HabsaroneHre peakTUBHOTO JBUKEHUSI.

15. CoxpaHeHHe MeXaHUYEeCKOW IHEPTUU IPU CBOOOJHOM MaJeHUH.

o 1w

10



16. CoxpaHeHHMe MexaHWYeCKOW 3SHEepPruy IMpU [ABWXKEHUU Tesa NO0J LeUCTBHEM

IPY>KUHBI.

JlabopamopHble pa6ombul u ONbIMbL.

1.

®©

10.

11.

KoHcTpynpoBaHue TpakTa /JJf pa3roHa W JajbHeWIlero paBHOMEPHOIO
JIBVDKEHU IIapUKa WU TeJIeXKKHU.

OnpezeneHuve cpefHeill CKOPOCTU CKOJIbXKEHUSI OpyCKa WMJIM JIBMXKEHUs LIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

OnpezeneHue yCKOpeHUs TeJla IPU PaBHOYCKOPEHHOM JIBUXKEHUH 110 HAKJIOHHOU
IJIOCKOCTH.

UccnenoBaHue 3aBUCMMOCTA MyTU OT BpeMEHM IMpPU pPaBHOYCKOPEHHOM
JIBM>KeHUU 6e3 HauyaJbHOM CKOPOCTH.

[IpoBepka rumnoTesbl: €cJd NMPU PaBHOYCKOPEHHOM [IBMXKEHHMU 0e3 HayaJbHOU
CKOPOCTU NYTHU OTHOCATCA KaK psAJ HEYETHBIX 4YHMCeJ, TO COOTBETCTBYHOLIHE
IPOMEXYTKHU BpeMEHU O/JMHAKOBBI.

HUccnenoBaHue 3aBUCHMOCTHU CUJIbl TPEHUS CKOJIbXKEHHUS OT CUJIbI HOPMaJIbHOTO
JlaBJIeHU .

Onpenenenuve kKoapdULHEHTA TPEHUS CKOJIbXKEHUS.

OnpeneneHue )XECTKOCTU NMPYKUHBI.

OnpeneneHve paboThl CUJbl TPEeHUS NPH PAaBHOMEPHOM J[ABHXKEHUM TeJsa IO
TOPU30HTAJbHOM NOBEPXHOCTH.

OnpegneneHve paboThbl CHJIbI YIPYTOCTH MPU NMOLbEME Ipy3a C MCI0Jb30BAHUEM
HEIOJBHXKHOTO U MOABUXKHOTO 6JIOKOB.

M3ydyeHKe 3aKOHA COXpaHEHHUS SHEPTHH.

Pa3aes1 9. MexaHn4YecKHe KoJie6aHUA U BOJIHBI.
KosiebaTenbHoe pBuKeHHe. (OCHOBHblE XapaKTEPUCTHUKH KOJIEOAHUM: TMEPUOJ,

4aCTOTa

, aMIUIUTY/la. MaTeMaTH4YeCKUM U NPYKUHHbIA MassTHUKU. [IpeBpaleHre sHepTUU

npu KoJie6aTeJbHOM ABUXKEHHWU.

3aTyxa}0u_u/Ie KoJiebaHUS. BbIHym,E[eHHbIe KoJsiebaHusl. Pe3oHaHc. MexaHuU4eckue
BOJIHbIL. CBOMCTBa MeXaHUYECKUX BOJIH. HpO,E[OJIbeIe H IorepevdHbie BOJIHBI. I,Z[JII/IHa BOJIHBI
U CKOpPOCTb eé pacnnpoCTpaHeHHA. MexaHu4YeCKHe BOJIHBI B TBép,ZLOM TeJie, celicMMYecKUe

BOJIHBI.

3Byk. ['poMKOCTb 3BykKa M BbicOTa TOHa. OTpakeHue 3ByKa. MHPpasByk wu

yJAbTPa3BYK.
Aemoncmpayuu.
1. HabGsromeHue KoJiebaHUM TeJl OJ JeMCTBUEM CUJIbI TSXKECTHU U CUJIbI YIIPYTOCTH.
2. Hab6usogeHue KosiebaHUM rpy3a HA HUTHU M Ha MIPY>KUHE.
3. HabGuroneHure BbIHYK/AEHHbIX KOJIeOaHUU U pe30HaHca.
4. PacnpocTpaHeHUe NPOJIOJIbHBIX U MTONEePeYHbIX BOJH (Ha MOJEeJH ).
5. Hab6uroseHre 3aBUCUMOCTH BbICOTBI 3BYKa OT YaCTOTHI.
6. AKyCTUYeCKHWU pe30HaHC.
Jla6opamopHbie pa6omul U ONbIMBGL.
1. OmnpejeneHue 4acTOTHI U IepUO/a KOJIeOaHUM MaTeMaTUYeCKOr0 Masg THUKA.
2. OmnpepesieHre 4acTOThI M NepUO/1a KOJeOAaHU UM NPY>KMHHOT0 MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH Nepuo/ia KoJiebaHUM MOJIBEIIEHHOTO K HUTU rpy3a

OT AJIMHbI HUTH.
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4. WccnepoBaHue 3aBUCMMOCTHU IepuojJa KOJieGaHUW MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

5. IlpoBepka He3aBMCUMOCTHU IepHO/ia KOJIebaHUM rpy3a, NOJBELIEHHOTO K HUTH,
OT Macchl rpysa.

6. OnbIThbl, JAEMOHCTPUPYIOLIHE 3aBUCUMOCTb IepuoJa KoJieGaHUH NpPYyKUHHOTO
MasATHUKA OT MacCChl IPy3a U 3KECTKOCTU MPYKUHBI.

7. HW3MepeHUe yCKOpeHUs CBOOOJAHOIO NaJleHus.

Pa3ges 10. d1eKTpOMarHuTHoOeE 1oJie M 3JIeKTPOMarHUTHLIE BOJIHBI.

JJIeKTPOMAarHuTHOE noJie. JJIeKTPOMarHMTHbIE BOJIHBI. CeoucTBa
3JIEKTPOMAarHuTHbBIX BOJIH. lllkasa 3/7eKTpoMarHuTHBIX BOJIH. Hcnosib3oBaHue
3JIEKTPOMArHUMTHBIX BOJIH /IJI1 COTOBOM CBA3H.

JJieKTpoMarHuTHas npupo/a ceeta. CKopocTh cBeTa. BosiHOBbIE CBOMCTBA CBETA.

Aemoncmpayuu.

1. CBo¥icTBa 3JIeKTPOMarHMTHBIX BOJIH.

2. BoJiHOBBIE CBOWCTBA CBETA.

JlabopamopHble pa6omul U ONbIMbLGI.

1. HW3ydyeHHe CBOHCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOILbI0 MOGHUJIBHOTO

TesiedpoHa.

Pa3aes 11. CBeTOBbBIE SABJIEHUS.

JlyyeBasg Mogenb cBera. McTtouHuku cBeTra. [IpsgMosiMHelMHOe paclnpocTpaHeHHe
cBeTa. 3atMeHuA CosiHua U JIyHbl. OTpaxkeHue cBeTa. [[s10ckoe 3epKaJsio. 3aKOH OTpaXKeHHUs
cBeTa.

[IpenoMnenue cBeTa. 3aKOH mpesioMJieHUs cBeTa. [lolHOe BHyTpeHHee OTpaKeHue
cBeTa. Mcrosib30BaHKe MOJTHOTO BHYTPEHHEr 0 OTPAXKEeHUS B ONITUYECKUXCBETOBO/AX.

JIlunza. Xoj siydyedl B simH3e. OnTHyeckass cucreMa ¢oToamnmnapaTa, MUKpocKona U
TeJsieckona. ['J1a3 Kak onTHU4yeckas CucTeMa. BJIM30pyKoCTh U Ja/IbHO30PKOCTb.

PaznoxxeHue 6esoro ceeta B cnekTp. OnbiTel HptoToHa. CiiokeHHe cneKTpasibHbIX
1BeToB. /lucnepcusa ceera.

Aemoncmpayuu.

[IpssMo/IMHelIHOe pacnpocTpaHeHue CBeTa.

OTpaxxeHue cBeTa.

[TosiyyeHre n306pakeHHUH B IIJIOCKOM, BOTHYTOM M BbIIYKJIOM 3epKaJax.
[IpesnoMnenue cBeta.

OnTHYecKu CBETOBOJ,

Xoj nyden B cobMparolien JuH3e.

Xoj nydel B paccerBaloIlel JIMH3E.

[TosiyyeHre n306pakeHUH C MOMOILbIO JIMHS.

9. IlpuHuun gectBUsA PoTOanmnapara, MUKpOCKOIA U TeJleCKoIa.

10. Mopenb ryasa.

11. Pa3zsiokeHHe 6eJi0T0 CBeTa B CIIEKTP.

12.TlonyyeHue 6e10r0 cBeTa NPU CJI0KEHUH CBETA Pa3HbIX [|BETOB.
Jla6opamopHbie pa6omul U ONbIMBGL.

1. HccnepoBaHre 3aBUCUMOCTH YTJia OTPaXKEHUSI CBETOBOTO Jiy4a OT yrJia NaZeHusl.
2. H3y4eHue XapaKTepUCTHK U300pakeHUs NpeaMeTa B JIOCKOM 3epKaJie.
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3. HccnepoBanHue 3aBUCMMOCTU yIJla IpeJIOMJIEHHS CBETOBOrO Jiydya OT yrJa
na/ZileHys Ha FPaHULe «BO3yX—CTEKJIO».
[TosiyyeHre U300paXKeHU M C TOMOIIbI0 COOUpPAIOIeN JIUHSbI.
OnpeneneHre GOKYCHOTO pacCTOSTHUSA U ONITUYECKOM CUJIbI COOUpaoLel IMH3BI.
OnbITHI 10 pa3J/ioKeHUI0 6eJI0T0 CBeTa B CIIEKTP.
OnbITHI 10 BOCIPUSATHUIO [IBETA IPEJMETOB NIPU UX HAOJIIOJEHUH Yepes LIBETOBbIE
bUnbTpHL

Pa3paen 12. KBaHTOBBIE AAB/IEHH .

OnbiTel Pesepdopsa M muiaHeTapHass Mojesnb artoma. Mogenb aroma bopa.
Ucnyckanue u norJsoieHue ceeta aToMoM. KBaHThI. JInHen4YaTble CIEKTPHI.

PagnoakTuBHOCTb. Anbda-, 6eTa- U raMMma-usaydyeHuss. CTpoeHUe aTOMHOTO f/pa.
Hyk/s0HHasa Mofzesib aTOMHOTO dzpa. M3otonel. PaguoaktuBHble npeBpallenud. [lepruos
noJiypacrnaza aTOMHBIX AJep.

fAnepHble peakyuu. 3aKOHbI COXpaHEHUS 3apsAL0BOr0 U MacCOBOTO 4YHCes. JHEpPTUs
CBA3U aTOMHBIX fAZep. CBA3bp Macchl U 3Hepruu. Peakuuu cuHTe3a U JesieHUdA sALep.
HcTtoyHvku aHepruu CosiHIA U 3BE3],.

fAnepHaa oHepreTuka. /JledCTBMA paAMOAKTUBHBIX H3JIyYEHUW Ha IKUBbBIE

N o s

OpraHU3MBbl.
Aemoncmpayuu.
1. CnexkTpbl U3Jy4YeHHUS U MOTJIOLEHUS.
2. CnekTpbl pa3JIMYHbIX Ia30B.
3. CnekTp BOogOpoOAA.
4. HabusrozeHue TpeKoOB B Kamepe BusbcoHa.
5. PaboTa cuéTurMKa MOHU3UPYIOLUX U3JyIEeHUH.
6. Perucrpanus nsaydyeHus1 NPpUPOAHBIX MUHEPAJIOB U IPOAYKTOB.

Jla6opamopHbie pa6omul U ONbIMbL.

1. HaGutopeHue CIJIOWHBIX U IMHENYATBIX CIIEKTPOB U3JIy4YEHMUS.

2. HccnepoBaHue TPEKOB: M3MepeEHUE IHEPTHMU YAaCTULbI 10 TOPMO3HOMY MyTH (10

doTorpadusm).

3. H3mepeHue pagroaKTUBHOTrO poHa.

[loBTOpUTE/ILHO-00001AIUKA MOAY JIb.

[loBTOpUTE/NBHO--0600AOIIMKA MOAY/b NpeAHa3HauyeH [Js CUCTeMaTU3aluu U
00600111eHUsI NIpeJMETHOr0 COJEP>KaHUSI U ONbITA JIeATEJbHOCTH, NIPUOOPETEHHOrO NP
M3y4YeHUU Bcero Kypca JHU3UMKH, a Takke [l TOATOTOBKM K OCHOBHOMY
rocy/lapCTBEHHOMY 3K3aMeHy M0 QU3UuKe /il 00y4alluxcs, BBIOPABIIUX 3TOT Y4eOHbIU
npeaMer.

[Ipy u3ydyeHUM JaHHOTO MOAYJS peaJu3ylTCd U CUCTEMAaTU3UPYIOTCA BU/DI
JleITeJIbHOCTH, Ha OCHOBE KOTOPBbIX O0OecleuyuBaeTcsl [JOCTHXKeHHEe INpeJAMEeTHBhIX U
MeTanpeaMeTHBIX IJIAHUPYEMBbIX pe3yJIbTaToB 00y4yeHus, dbopmupyeTcs
eCTeCTBEHHOHAYYHasArpaMOTHOCTb: OCBOEHHE Hay4YHbIX METO/I0B UCC/Iel0BaHUSA SIBJEHUN
NpUPOJbl U TEXHUKHU, OBJIaJIeHHEe YMEHUSIMU OObSICHATDL PU3UUECKHE IBJIEHUS, IPUMEHSAS
NoJlydeHHble  3HaHHWf, pewaTb 33Jayd, B TOM 4YHCJe KayeCTBEHHble U
3KCIlepUMeHTAaJIbHbIE.

[I[pyHIIMNIMANBbHO [AeATEeJbHOCTHBIM XapaKTep [AAaHHOT0 pasjesia peajusyeTcs 3a
CU€T TOTO, YTO 0Oy4alolMecs BbINOJHAIOT 3aJlaHus, B KOTOPBIX UM Mpe/ijlaraeTcs:
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Ha OCHOBe IOJIyYeHHbIX 3HAaHUM pacno3HaBaTb U HAYYHO OOBACHATb PpU3NYECKUE
SIBJICHUS B OKpY>Kalolller IpUpo/ie U IOBCEJHEBHOM KU3HU;
MCII0JIb30BaTh Hay4YHble METO/bI UCCIel0BaHUsA GU3UYECKUX SABJIEHUH, B TOM YUC/Ie
JUISl IPOBEPKY CMIIOTEe3 U N0JIy4eHU TeOpeTUYEeCKUX BBIBO/OB;
OOBACHATbL HayyHble OCHOBbI HauboJiee BaXKHbIX JOCTHKEHUH COBpPEMEHHBIX
TEeXHOJIOTUHM, HalpuMep, NPAKTUYECKOrO HCIOJb30BAHMUA PA3JMYHBIX HCTOYHHUKOB
JHEpruyM Ha OCHOBe 3aKOHA IpeBpallleHUs U COXpaHeHUs BCeX H3BECTHBIX BHUJOB
JHepruu.
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IIVIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIIETO OBPA30BAHUA

N3ydyeHne $U3UMKM Ha ypOBHE OCHOBHOrO 006ulero o6pa30BaHMUs HallpaBJeHO Ha
JIOCTH)KEHWE JIMYHOCTHBIX, MeTalpeAMEeTHbIX W NpeJMeTHbIX 00pa3oBaTeJbHbIX
pe3y/IbTaToB.

B pesysbTaTe u3yyeHuss GU3MKU HAa YPOBHE OCHOBHOIO 06I1ero o6pa3oBaHUA Y
obyyarouierocs 6yayT cdopMUPOBaHbI CIeAYIONIME JUYHOCTHbIE PE3YIbTAaThl B YACTHU:

e 1) NaTPpUOTHUYECKOTO0 BOCIMTAHUS:

o NposiBJieHHe WHTepeca K HCTOPUHM M COBPEMEHHOMY COCTOSIHHUIO POCCUHCKOU
bu3MYecKoi HayKH;

o IIEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUHCKUX y4EHBIX--OU3HUKOB;

e 2) rpaxkJaHCKOro v AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

o TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OGCYXJEeHHH OO0IeCTBEeHHO3HAYUMbIXH
3TUYECKHUX TMpOoO6JIeM, CBSI3aHHBIX C MPAKTHYECKUM TPUMEHEHHEM JIOCTHXKEeHUU
busuky;

o OCO3HaHHE BAXKHOCTH MOPaAJIbHO--3TUYECKUX IIPUHITUIIOB B 1€ITEJIbHOCTH YYEHOTO;

e 3)3CcTeTUYECKOro BOCIMTAHUSA:

o BOCIIPUSITHE 3CTETUYECKUX KayecTB (GU3UYECKOHM HayKU: €€ TapMOHUYHOIO
IIOCTPOEHHUSs, CTPOTOCTH, TOYHOCTH, IJAKOHUYHOCTH;

* 4) 1eHHOCTH HAayYHOI'0 NO3HAHUA:

o OCO3HaHUE LIeHHOCTU (U3UYECKON HAayKHM KaK MOLIHOIO MHCTPYMEHTa MO3HaHUf
MHUPA, OCHOBbI Pa3BUTHS TEXHOJOTUM, BaXKHEH11IeH COCTaBASAIOLIEN KYIAbTYpPbI;

o pa3BUTHE HAy4yHOM Jil0OO3HATEJbHOCTH, HHTepeca K MCCIAe[0BaTeNbCKON
JlesITeJIbHOCTY;

e 5) popMupoBaHUs KYJbTYPbI 3J0POBbsl U IMOLUOHA/ILHOIO 6J1aronoyyms:

o OCO3HaHHUE IIeHHOCTU 6Ge30macHoro o6pa3a KHU3HKU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU NMPaBUJI 6€30MacHOT0 MOBEAEHUsI Ha TPAHCIIOPTE,
Ha ZI0pOTax, C 3JIEKTPUUYECKUM U TEMJIOBbIM 000pyA0BaHHEM B JOMALIHUX YCI0BUSAX;

e [lchopMUpOBaHHOCTb HaBblKa pedJieKCUH, MPU3HAHWE CBOEro NpaBa Ha OIIMOKY U
TAKOTO 3Ke [paBa y APYyroro 4eyjoBeKa;

e 6) TPYyAOBOro BOCHUTAHUS:

. aKTMBHOE y4YaCcTHe B pelleHMH NpaKTUYeCcKUX 3aJlad (B paMKax CeMbH,
00pa3oBaTeJbHOM OpraHu3alUy, ropoja, Kpas) TeXHOJOTM4eCKOHM U ColhaJbHOHU
HaINpaBJEHHOCTH, TPEOYIOIIUX B TOM YKcJie U GU3NYECKUX 3HAHUM;

. MHTEepEeC K MPAaKTUYECKOMY U3yUeHHUI0 Npodeccuii, CBSI3aHHbIX C PU3UKOU;

e 7) 3K0JIOTMY€CKOr0 BOCIUTAHMS:

o OpHeHTalMsl Ha NpUMeHeHHe GU3NUYECKUX 3HAHUM JJIs1 pellleHUs 33Jlad B 06J1acTu
OKpyKalwllell cpezpl, IJIAHUPOBAHUSI TOCTYNKOB M OLEHKH KX BO3MOXHBIX
HOC/Ie[ICTBUM /11 OKPYKaIoLel cpe/ibl;

o OCO3HaHUE IJ106a/JIbHOT0 XapaKTepa 3KOJOTHYECKUX TPOOJIEM U NyTel UX pellleHus;

e 8)ajanTanuu K MU3MEHSIOIMMCS YCJI0BUAM COLMAJIbHONA U MPUPOSHOU Cpebl:

o HOTPEeOHOCTh BO B3aWMOJIEWCTBUHU NMPU BbINOJHEHUH UCCJIEeNOBAHUU U MPOEKTOB
dU3MYeCcKO HANPaBJIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM JPYTHUX;
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J NOBBILIEHHE YPOBHS CBOEU KOMIIETEHTHOCTH Yepe3 NPAKTUYECKYIO eI TeJIbHOCTh;

J NOTPe6HOCTh B pOPMUPOBAHUY HOBBIX 3HAaHUH, B TOM 4HcJie GpOpPMYIMPOBATh U/IEH,
HOHATUSA, TUIIOTE3bI 0 PU3UYECKUX 0O0BEKTAX U ABJIEHUSAX;

° OCO3HaHHE JePHUIIMTOB COOCTBEHHbIX 3HAHUKW U KOMIIETEHTHOCTEH B 006J1aCcTH
busuky;

J IJIAHUPOBaHUE CBOEro pa3BUTHUSA B IPUOOPETEHUU HOBbIX GU3UYECKUX 3HAHUY;

L4 CTpeMJIEHHE aHa/JIM3WPOBATb M BbIABJIATb B3daWMMOCBA3HW MNMPUPOAHLI, O6H.[€CTBa )5
9KOHOMHMKH, B TOM HYHUCJI€ C UCIIOJIb3OBAHUEM c]>1431/mec1<1/1x 3HaHI/II‘/JI;

. OLleHKa CBOUX JIeMCTBUU C y4ETOM BJIMSIHUA HA OKPYXKAIOLLYI0 Cpefly, BO3MOXXHBbIX
rJ1I00a/JbHbBIX MOCAEeACTBUH.

METAINNPEAMETHBIE PE3YJ/IbTATbI

B pe3ysbTaTe 0oCBOeHMsI MporpaMMbl M0 ¢U3MKe Ha YPOBHE OCHOBHOTO 0O0Iero
o6pa3oBaHus y obydawiierocs 6yayT copMupoBaHbl MeTanpeAMeTHbIE pPe3yJbTaThl,
BKJIIOYAIOLIM e M03HABATe/bHbIE YHUBEPCAJIbHbIE YieOHbIe 1eHCTBHS, KOMMYHUKATHBHbIE
YHUBepCalbHble yieOHbIe el CTBUS, PEryJsTUBHbIE YHUBEpCAJbHbIE yUeOHbIe IeHCTBHUS.

Ilo3HaBaTeJ/ibHbIE YHUBEpCaJIbHbIEC y‘leﬁl—[ble AeﬁCTBHﬂ

Bba3oBbie jioru4eckKkue AeiCTBUS:

BbISIBJIATb U XapaKTepU30BaTh CyllleCTBEHHbIE PU3HAKU 0O6'bEKTOB (SIBJIEHUH);
yCTAHABJMBATh CyIleCTBEHHbIM MNpPU3HAK KJaacCMPUKaLMUK, OCHOBAHUSA [Jis
000011eHUsI ¥ CPAaBHEHUS;

BbISIBJIATb 3aKOHOMEPHOCTH M MNPOTHBOPEYUs B paccMaTpuBaeMbIXx (akKTax,
JIaHHBIX U HAOJII0J|eHUSX, OTHOCALUXCA K PU3UYECKUM SIBJIEHUSIM;

BbISIBJISATb MPUYUMHHO--CJIEICTBEHHbIE CBSI3M MpPU M3y4YeHUH (GU3UYECKUX
sIBJIEHUA U TIPOLECCOB, JeJaTh BbIBOJbI C HMCIOJb30BaHHUEM JeAYKTUBHBIX M
MHAYKTUBHBIX yMO3aKJIIOUEHUH, BbIJBUraTb TUIOTE3bl O B3aUMOCBS3SX
$U3UYECKUX BEJIUUUH;

CaMOCTOSITE/IbHO BbIOMpPATh CIOCOO pelleHUs y4eOHOW (U3UYEeCcKOW 3aAay
(cpaBHeHME HECKOJIbKUX BapUAHTOB pellleHUs], BbI6op HanboJiee MogX0As1ero ¢
Y4ETOM CaMOCTOSITEJIbHO BblJleJIEHHbIX KDUTEPHEB).

Bba3oBble Hcciae0oBaTe/IbCKUe ,Z[eﬁCTBHﬂ:

HCII0JIb30BATb BOIIPOCHI KAK I/ICCJle,ZLOBaTeJHaCKI/II‘/JI HWHCTPYMEHT IIO3HAHHUAA,
MNpOBOAWUTDL II0O CAMOCTOATEJIbHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECJIOKHbIN
(1)H3H‘{6CKI/1171 IKCIIEpHUMEHT, HeOOoJIbIIIoe HccjieaoBaHue (1)1/131/I'~IGCKOI‘O ABJIEHHA,
OL€HWBATb Ha NPHUMEHHUMOCTb U JOCTOBEPHOCTDb I/IH(l)OpMaL[I/II-O, [TOJIY4€EHHYIO B
Xo4e huccieaoBaHUA UJIK 3KCIIEPUMEHTa,;

CaMOCTOATEJIbHO (l)OpMy.HI/IpOBaTb 0606H_[8HI/IH U BbBIBO/JbI IO pe3yJbTaTaM
l'IpOBe,Z[éHHOl"O Ha6mo,qem/m, OIIbITa, CCJIeJOBAHHA,

IMPOTHO3HWUPOBATb BO3MOXHOE AaﬂbHeﬁHlee pa3BUTHE (1)I/I3I/I'-IeCKI/IX Inpoueccos, a
TAKXe BbIABUIAaTb IpPeAIlOoJJIOXKEHUA 06 ux pPa3BUTHH B HOBBIX YC/IOBHUAX H
KOHTEKCTax.
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Pa6oTa c uHpopmanuei:

IPHUMEHSATDb pa3JMYHble METO/bl, UHCTPYMEHTHI U 3allpOChI IPU IOMCKe U 0TOope
MHPOpPMAllMU WJIM [JaHHbIX C y4€TOM MNpeJJoKeHHOM y4deOHON U3UYecKOr
3ajlauy;

aHaJIM3UpOBaTh, CUCTEMATU3UPOBaTb W HHTEPHPETUPOBATh HHPOpPMALHUIO
pa3JIMYHbIX BUJI0B U GpOpM IpeCTaBIeHUS;

CaMOCTOSTEJIbHO BbIOUpPATh ONTHUMa/IbHYI0 GOopMy NpejcTaBieHusl UHPOopMaLuu
Y WJJIIOCTPUPOBATh pelllaeMble 33/jladyd HECJ0KHBIMHU CXeMaMH, AuarpamMMaMy,
WHOM rpadrKOi U UX KOMOUHAUSMU.

KOMMYHI/IKaTl/IBHbIe YHUBEPpCaJIbHbIEC y‘leGHbIe AeﬁCTBHH:

B X0/Jle 00CY»X/ieHUs y4eOHOT0 MaTepuaJsia, pe3yJbTaToOB JIabopaTOPHBIX paboT U
NPOEKTOB 33/laBaTh BOMPOCHI MO CYIIECTBY 06CYKJJaeMOU TeMbl U BbICKAa3bIBaTh
W/led, HalleJIeHHble Ha pellleHue 33/la4d U MoAJep)kaHue 6JjaroxesaTe 1 bHOCTH
00111eHUA;

COTIOCTABJIAATh CBOU CYXJEHHUSI C CYXXJAEHUSMH APYTUX YYAaCTHUKOB JHAJIOra,
0OHAPY>KUBATh Pa3dyMe U CXO/ICTBO MO3UIUH;

BbIPa’KaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U MUCbMEHHbIX TEKCTAX;

NyoJMYHO TMPeJCTABJISITh pe3yJbTaTbl BbIMOJHEHHOTO (GU3UYECKOr0 OIMNbITa
(axCcepuMeHTAa, UCCIeI0BAHUSA, TPOEKTA);

NOHUMATh U HCIOJIb30BaTh MPEUMYIeCTBAa KOMAaHAHOW W HUHAMBHUAYAJIbHOU
paboThI MPU pellleHU U KOHKPeTHON GU3UYeCKOU Mpoo6IeMbl;

NPUHUMATh LjeJIU COBMECTHOU /esATeJIbHOCTH, OPTraHU30BbIBATb JE€UCTBUS MO eé
JOCTWXKEHUIO: pacnpefiesiiTb PoJiM, O0OCYyKAaThb MpoLeccbl U pe3yabTaThl
COBMECTHOM paboThbl, 0606111aTh MHEHHUS] HECKOJIbKUX JIIOJIEH;

BBINOJIHATL CBOI0 4YacTb pPabOThl, JOCTUras KayeCTBEHHOrO pe3yJbTaTa Mo
CBOEMY HalpaBJIEHUID U KOOPJUHUPYsS CBOU AEWUCTBUS C JPYTMMU UJeHAMH
KOMaH/1bl;

OLlIEHWBAaTh KayeCcTBO CBOEro BKJaZa B OOLUIMH MNPOAYKT MO KPUTEPHUAM,
CaMOCTOSATENbHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMO/1€M CTBUS.

Pery/isiTUBHBIE YHUBEPCA/IbHbIE YYeGHbIE JeHCTBUA

Camoopraﬂnsaunﬂ:

BbISIBJIATb MPO6JIEMbl B KU3HEHHBIX U YYEOHBIX CUTYALUsAX, TPEOYIOIUX [AJs
pelieHrs pU3UUYECKUX 3HAHUU;

OpPUEHTUPOBAThCS B pas/IMYHbIX  NOAXOJAxX  MPUHATHSA pelieHU
(MHAMBUya/IbHOE, TPUHSITHE PEllleHUs B IPYIIe, IPUHSITHE PellieHu rpymmno);
CaMOCTOSITE/IbHO COCTABJISTh aJTOPUTM pellleHUsT (U3UYECKOW 3a/adyu WU
IJIaHa WCCJe[lOBaHUS C YYETOM HMEWLUXCI PEeCcypcoB U COOCTBEHHBIX
BO3MO>KHOCTEMN, aprTyMeHTUPOBATh Npe/iJlaraeMble BApUAHTHI pellleHUH;

JleJIaTh BbIGOP U 6paTh OTBETCTBEHHOCTD 3a pellleHHe.

CaMOKOHTPO.JIb, 3MOILUOHA/IbHBINA UHTEJJIEKT:

AaBaTb aIEKBATHYIO OL€HKY CUTYAdllUHU U IpeaJiaraThb IJIaH eé U3MEHEHMUS;

17



0OBACHATD IPUYHUHBI JOCTYIKEHHUSA (HejocTHxKeHUA) pe3yJIbTaTOB
JlesITeJIbHOCTH, JaBaTh OLleHKY NIPHUOOPETEHHOMY OIBITY;

BHOCUTb KOPpPEKTHBbI B /JeATeJbHOCTb (B TOM 4YHUCJe B XOJ, BBIIOJHEHUS
b13MYeCcKOro Uccae[j0BaHNUS WJIM NPOEKTa) Ha OCHOBe HOBBIX OOCTOSATENBLCTB,
M3MEHUBIUUXCA CUTYAllMH, yCTaHOBJIEHHBIX OIIMO0K, BO3HUKIUIUX TPYAHOCTEH;
OLIEHUBATb COOTBETCTBUE pe3yJibTaTa LieJIu U YCI0BUSM;

CTaBUTb cebs Ha MeCTO JApPYroro 4esjoBeKa B XOJe CIOpa WMJHA AUCKYCCUM Ha
Hay4HY0 TeMy, IOHHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY pyroro;

NpH3HaBaThb CBOE MpaBO Ha OLIMOKYy NpU pelleHUH PU3UYECKUX 3aad WU B
yTBEpK/|eHUAX Ha Hay4YHble TEMbI M TAaKOE e IPaBo JIpyroro.

INPEAMETHBIE PE3YJ/IbTATbI

K koHIy o06ydyeHuss B 7 KJjacce MpeJMeTHble pe3yJbTaTbl Ha 6a30BOM ypOBHE
JIOJDKHBI OTPpaXKaTb CPOPMHUPOBAHHOCTb ¥ 00YYAIOIUXCS YMEHUU:

WCIOJIb30BAaTh MOHATHS: U3UYECKHMe W XUMUYEeCKHe sIBJIeHUSs, HabJiloJeHue,
3KCIIEPUMEHT, MO/ieJib, TUIOTe3d, eAUHUIbl (U3UYECKHUX BEJHUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUSA BelllecTBa (TBEPJOe, KU /IKOE, ra30006pa3Hoe),
MeXaHHU4YecKoe JBMKeHHe (paBHOMEpPHOe, HepaBHOMEpPHOe, MPsMOJIMHEHHOe),
TPaeKTOpHUs], paBHOJENCTBYOIAsA CUJa, Jlebopmanus (yrnpyras, miacTuyeckas),
HEBECOMOCTb, COOOLIAIIHECS COCY/bI;

pasinyaTh sBJeHUs (AubPy3us, TemaoBoe [JBUKEHUE YaCTUL, BelleCTBa,
paBHOMepHOe JIBI>KEHUe, HepaBHOMepHOe JIBIDKEHHUE, UHepLus,
B3aMMO/IEiCTBUE TeJ, paBHOBecHMe TBEPJAbIX TeJ C 3aKpEelJIEHHOW OChIo
BpallleHUs, Nepejiaya JAaBJeHUs TBEPJbIMU TeJlaMU, XKUAKOCTSIMH M Tra3aMy,
atrMocdepHoe AaBjeHUe, IIJIaBaHUe TeJl, IpeBpalleHUs] MeXaHUYeCKOW 3HEPTruu)
0 ONWCAaHHWI UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JleMOHCTPUPYIOUIMX JaHHOE GHU3UYECKOE sIBJIEHUE;

pacrno3HaBaTh NPOsIBJIEHUE HW3y4YeHHbIX QU3WUYECKUX SIBJIEHUUW B OKpPYKalolleM
MUpeE, B TOM 4ucjle U3UYECKUe sIBJIEHUS B NPUPOJE: MPUMEPbl ABHKEHUS C
pPa3JIMYHBIMU CKOPOCTSIMU B )KUBOW U HEXKUBOU NPUPO/ie, e CTBHE CUJIbI TPEHUS
B MPUPOJIe U TEXHUKE, BIUsIHUE aTMOCHEPHOTO JaBJIeHUs Ha KUBOW OpPraHU3M,
IJIaBaHUe PbIO, pbluark B TeJie YeJ0BeKa, MPU 3TOM MePeBOJAUTD MPAKTUYECKYIO
3alauy B y4eOHY10, BbIJIEJISATh CYllleCTBEHHbIE CBOMCTBA (IPU3HAKU) PU3UUECKUX
ABJIEHUH;

ONMChIBAaTh H3y4YeHHble CBOWCTBA TesJ U QU3UUECKUe SIBJIEHUS, MCIOJb3ys
dusmyeckre BeJUMYHMHBI (Macca, 006bEM, IMJOTHOCTh BellleCTBa, BpeMs, MYTh,
CKOpPOCTb, CpeHsIs CKOPOCTh, CHJIA YIPYTrOCTH, CUJA TSDKECTH, BeCc TeJsa, CUJIA
TpeHUs1, AaBjeHUe (TBEPAOTO TeJsa, KUJKOCTH, rasa), BbITAJKUBAIOIIAs CHJIA,
MexaHU4YecKasi paboTa, MOUIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbl, KO3PPUIUEHT
M0JIE3HOT0 JIeMCTBUSI MEXaHW3MOB, KHHETHUYeCKasi U NMOTeHUa/bHasi HEPrus),
IpH OMHCAHWUW NPaBUJIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI HCIO0JIb3yEMbIX
BEeJIMYUH, HX O0603HAUYeHHUs U eAWHULbl (GU3UYECKUX BeJUYUH, HAXOAUTH
bopMyJsibl, CBs3bIBAWOIIME JAHHYH OGU3WYECKYH0 BeJUYHUHY C [APYTUMU
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BeJIMYMHAMM, CTPOUTb TIpaduKA U3YyYEHHbIX 3aBUCMMOCTEN (U3NYEeCKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, pU3UYeCKUe SIBJEHUS U NPOLECChl, UCIOIb3YS
npaBUJia CJOXEHUSI CUJ (BAOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans,
3aKOH ApxuMeja, MpaBUJIO paBHOBecHs pblyara (6Ji0Ka), «30J10TOe IpaBUJIO»
MEeXaHUKHM, 3aKOH COXpaHEHHUs] MeXaHU4YeCKOW 3Hepruu, Npu 3TOM /[iaBaThb
C/I0BECHYI0 (QOPMYyJIMPOBKY 3aKOHAa M 3alMUCbiBaTb €ro MaTeMaTH4YecKoe
BbIpaXKEHUE;

00bACHATH QU3UUECKUe SIBJIEHUs, NPOLLeCChl U CBOMCTBA TeJ, B TOM YUCJE U B
KOHTEKCTe CHUTyalMil NpaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABJAATH
NPUYUHHO--C/Ie[iICTBEHHbIE CBfI3U, CTPOUTb OOBbsICHEHHE U3 1-2 JIOTHUYeCcKUX
IIaroB C Onopoi Ha 1-2 u3yyeHHbIX CBOMCTBA GU3UYECKUX ABJIEHUH, QU3UIECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

pewmiaTb pacuyéTHble 33jauu B 1-2 AeWCTBUs, UCNOJb3ysl 3aKOHbI U (POPMYJIbI,
cBA3bIBawlMe (PU3MYECKHEe BeJUYMHbl: HA OCHOBE aHa/M3a YCJAOBUS 3aJayu
3aMKChIBaTh KPaTKOe YCJA0BUE, IOJICTABAATh PU3UUECKUE BEJIUUUHBI B GOPMYJIbI
M TNpPOBOAUTH pACYETbl, HAXOJUTb CIPaBOYHbIEe JlaHHble, HEOOXOAUMblE MJs
pelleHUsl 33/la4y, OILEHUBATb pPEAJIUCTUYHOCTb MOJYy4eHHOU ¢U3UYeCKOU
BEJIMYMHBI;

pacno3HaBaTh Npo6JieMbl, KOTOPble MOXXHO PEMIMTh MPU MOMOLK GU3UYECKUX
MeTO/ZI0B, B ONIMCAaHUU MCCJeOBaHUSA BbIJeNATh NpoBepseMoe MpeAnooKeHue
(runoTesy), pa3/iMyaTh U UHTEPNPETUPOBATH MOJIyYeHHbIN pe3yibTaT, HAX0JUTh
OIIMOKHU B XO/Zie OTBITA, [ieJIaTh BbIBO/bI 10 €r0 pe3yJbTaTaM;

IPOBOJUThL ONBIThl MO Ha6JIOJEeHUI0 PU3UYECKUX SIBJIEHHUH HJIU PU3UYECKUX
CBOMCTB Tes: (OpMyJHpOBaTb MpoOBepsieMble MpPeAINOoJ0KeHUS], COOUpATh
YCTaHOBKY M3 IMpeJJIOKeHHOro O00OpYyJOBaHHUSA, 3alMCbIBaThb XOJ OMNbITA U
dbopMynMpoBaTh BbIBOJbI;

BBINIOJIHAThL NpPSIMble U3MEPEHHS PACCTOSHUS, BpeMeHHU, MacChl Tesa, 00bEMa,
CUJIbl U TeMIlepaTyphbl C UCNOJb30BaHUEM aHAJIOTOBBIX U IMPPOBBIX NIPHUOOPOB,
3alMCbIBaTh IMOKa3aHUS MNPUOOPOB C Y4YETOM 3aJaHHOM abGCOJIIOTHOM
NOTPELIHOCTU U3MEpEHNH;

NpPOBOJUTb HCCJEe[JOBaHUE 3aBUCHMOCTHU OJHOU (U3NYECKOW BEJWYHUHBI OT
Jpyrod C UCHOJIb30BaHUEM IMpPSMbIX UW3MepPeHWH (3aBUCHUMOCTU MNYTH
pPaBHOMEPHO [BWXYLIErocs TesJa OT BpPeMEeHM JBWXXEHUSl TeJa, CUJIbl TPeHHUs
CKOJIb)KEHUSI OT Beca TeJsa, KadecTBa O0OOpabOTKM TMOBEPXHOCTEH Tesnl U
HE3aBUCHUMOCTU CHJIbl TpPEeHUS OT IO CONPUKOCHOBEHUS TeJs, CUJIb
yOPYrOCTU OT Y/JJIMHEHUSI NpPYKWHBI, BbITAJKUBaWOLIed CUJbI OT 00BEMa
NOTPY>KEHHOM 4YacTU TeJjla U OT IJIOTHOCTHU XUJKOCTH, €€ He3aBUCUMOCTU OT
IJIOTHOCTH TeJa, OT IJ1yOHWHBI, Ha KOTOPYIO NOTPY>KEHO TeJIO, YCJIOBUH IJIaBaHUSA
TeJl, YCJIOBUM paBHOBECHS pbluyara M OJIOKOB), y4acTBOBaTb B IJIAaHUPOBAHUHU
y4eO6HOro uccaeJ0BaHus, COOUpaTh YCTAHOBKY U BbINOJIHATbL U3MepeHUs, C/IeAys
npeAJ0KeHHOMY IJIaHy, GUKCUPOBATh pe3yJibTaThbl MOJy4YeHHOW 3aBUCUMOCTHU
bU3nUecKMX BeJMYUH B BUJE MNpeAJOKEeHHbIX Tabjul, U TrpaduUKOB, JenaThb
BbIBO/IbI 110 pe3yJibTaTaM UCCIeL0BaHUS;
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e [POBOJUTH KOCBEHHblE N3MepeHNUsl PU3UYECKUX BeJUYMH (IIJIOTHOCTDb BelllecTBa
KUJKOCTU U TBEPJAOTO TeJa, CWJa TPEHUS CKOJIbXKEHMs, JaBJIeHHe BO3/yxa,
BbITQJIKUBaOLIas CUJA, JEWCTBYWOIasd Ha MNOrPYXEHHOe B KHUJKOCTb TeJIo,
K03$PULMEHT TMOJIE3HOTO  JeHCTBUA  NPOCTBIX MEXaHU3MOB), CleAys
npeJJIO)KeHHOM MHCTPYKLMHU: TMpPU BbINOJHEHUHM U3MepeHUH coOupaTh
3KCNEepUMEeHTANbHYIO YCTAHOBKY M BbIYUC/AATh 3HaY€HWE UCKOMOM BEJIUYUHBDI;

e (006/I0JaTh NpaBuJla TEXHUKU 0€30NaCHOCTU INpU paboTe C J1abOpaTOPHBIM
060pyA0BaHUEM;

e yKa3blBaThb NPUHLMUIIBI JeUCTBUS NMPUOOPOB U TEXHUUYECKHUX YCTPOUCTB: BECHI,
TEPMOMETpP, JUHAMOMETp, coobllawLiMecs CcoCyAbl, 6GapoMeTp, pblyar,
MO BUKHBIN U HENOABH>KHbBIH 06JI0K, HAKJIOHHAA IIJIOCKOCTD;

® XapaKTepHU30BaTb MPUHIMINbI JeNCTBUS HW3YyYEeHHbIX NMPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha UX oNMcaHUsA (B TOM 4HcJie: MOALUIHUKY, YCTPOUCTBO
BOJIONIPOBO/IA, THUJAPABJIMYECKUH TMpecc, MaHOMETpP, BBICOTOMED, MOPLIHEBOH
HAcoC, apeoMeTp), MCNOJIb3ys 3HAHHUS O CBOMCTBax (QU3UYECKUX SIBJEHUU U
Heo6xojuMble GpU3HUYeCKHe 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOJAUTH NMpPHUMepbl (HAXOAUTb HUHPOPMAIUI0 O MPUMepax) MPAKTHYECKOTO
MCI0JIb30BaHUs GU3UYECKUX 3HAHUU B MOBCEJHEBHOM »KU3HU JJ1s1 06ecrnedyeHust
6€30MaCHOCTHU MpPHU O6pallleHHH C NPUGopaMu U TeXHUYECKUMHU YCTPONCTBAMH,
COXpaHeHHUsl 3/I0pOBbsl U COOJIIOJIEHUST HOPM 3KOJIOTUYECKOr0 MNOBeJeHUs B
OKpy»Karlolleil cpee;

® OCYLIeCTBJISITb OTOOP UCTOYHUKOB UHPOopMaLuu B UHTEepHeTe B COOTBETCTBUHU C
3aJlaHHbIM TMOMCKOBBIM 3alpPOCOM, Ha OCHOBE HMMEWIIUXCS 3HAHUW U MYTEM
CpaBHEHMs Pa3/IMUHbIX UCTOYHUKOB BbIJeJSTh HHGOPMALMIO, KOTOpas ABJSETCS
NPOTUBOPEYHMBOU UJIM MOXET ObITh HEJOCTOBEPHOM;

® 1CNO0JIb30BaTh IPU BBINOJHEHUU Y4YeOHBbIX 3aJaHUN HAY4YHO--NONYJSPHYIO
JUTepaTypy GU3NYECKOro Cojiep:KaHusl, CIpaBOYHble MaTepUaJsibl, peCypchl CETH
WHTepHeT, BJafieTb NpUEMaMH KOHCHEKTHUPOBAHUSI TEKCTa, Mpeobpa3oBaHUS
MHpOpMaLMU U3 0JJTHOM 3HAKOBOM CUCTEMBI B PYTYIO;

® (03/1aBaTh COOCTBEHHbIE KpPAaTKHe NHCbMEHHbIE U YCTHbIE COOOLEHUs] HAa OCHOBE
2-3 UCTOYHUKOB HHPopMauuu PU3UUECKOr0 COJAEepKaHUs, B TOM YHCJE
Ny6JUYHO JieJlaTh KpaTKUe COOOIeHUs] 0 pe3yJibTaTaX MPOEKTOB UM yYeOHbIX
MCCIeJOBaHUM, NMPU 3TOM TPAMOTHO HCIOJIb30BaTh M3yYE€HHbIM MOHATUHHBIN
anmnapar Kypca GU3uKH, CONPOBOXKAATh BbICTYILJIEHHE [TPpe3eHTalu ell;

e [pU BBINOJHEHUU Yy4YeOHbIX MPOEKTOB UM MCCIAeJJOBaHUN pacnpenensiTh
00513aHHOCTH B I'pyIINe B COOTBETCTBUHU C IOCTaBJEHHBbIMH 33/la4aMH, CJIe[UThb 32
BbINIOJIHEHUEM IIJIaHA JeMCTBUM, a/leKBAaTHO OLlEeHWBATb COOCTBEHHBIH BKJIAJ, B
JlesITeJIbHOCTb TPYIIbl, BbICTpAaUBaThb KOMMYHHKAaTHBHOE B3aHWMOJEHUCTBHUE,
YUYUTBIBAsi MHEHHUE OKPYKAIOLIHUX.

K koHIy o6ydyeHHss B 8 KJiacce MnpeaMeTHble pe3y/bTaTbl HA 6a30BOM YpOBHE

JI0J’KHBI OTPaXXaTh CPOPMUPOBAHHOCTD Yy 00YYAIOLIUXCSA YMEHUH:

® CNOJIb30BaTh MOHSATHUS: Macca U pasMepbl MOJIEKYJ, TEIJIOBOE JBHXKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSl BeleCTBa, KPUCTAIMYECKHE U
amMopdHble TeJsa, HACBIIIEHHbIA W HEHACbIUeHHbIH Map, BJABKHOCTb BO3/YyXa,
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TeMIlepaTypa, BHYTPeHHss 3Heprus, TeIJIOBOM [JBUraTesb, 3JIEMEHTAapHbIU
3JIEKTPUYEeCKUUN 3apsf, 3JIEKTpUYEeCKOe I0Jie, MPOBOJHUKU U [U3JEKTPUKH,
NOCTOSHHBIN 3JIEKTPUYECKUUN TOK, MarHUTHOE I10JIE;

pas/ivyaTh sBJeHUS (TelJOBOe pacllMpeHhe W CKaTue, TeIJIonepeiaya,
TeIJIOBOE€ paBHOBeCHME, CMa4yMBaHUE, KalWJ/UIAPHble SBJEHHUS, HCIAPEHUE,
KOHJIeHCallys, IJIaBJeHWe, KpUCTa/iu3anus (oTBepAeBaHUE), KUIIEHUE,
Temjonepenaya (Tem0NpPOBOJHOCTb, KOHBEKIMS, U3JyueHHUE), 3JIeKTpU3alus
TeJ, B3aUMOJENCTBUE 3apsZ0B, JEWCTBUS 3JIEKTPUUECKOTO TOKa, KOPOTKOe
3aMblKaHHE, B3aWMOJIEMCTBHE MArHUTOB, J€MCTBHE MArHUTHOrO TIOJIS Ha
NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasg HWHAYKIHMSA) 1O OINHCAHUI0 UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE ONbITOB, JAEMOHCTPUPYHOUUX JaHHOE
dusuyeckoe siBJIEHUE;

pacrno3HaBaTh NPOsIBJIeHUE U3y4YeHHbIX QU3UYECKHX SBJEHUU B OKpYKalolleM
MUpE, B TOM yucjae GU3ndecKre siBJeHUsI B IPUPO/ie: MOBEPXHOCTHOE HATSXKEeHU e
Y KallWJISIpHbIE IBJIEHUS B IPUPO/€e, KPUCTAJLJIBI B IPUPO/JE, u3aydyeHue CoHILa,
3aMep3aHUe BOJI0EMOB, MOPCKHEe OpH3bl, 00pa3oBaHHE pPOChl, TyMaHa, HHes,
CHera, 3JIeKTpUYeCcKHe sBJeHUs B arMocdepe, 3JEKTPUYECTBO KHUBBIX
OpraHM3MoOB, MarHUTHOeE ToJie 3eMJiH, Jipeld MoJCOB, POJib MATHUTHOTO MOJIsA
JUIS1 )KU3HU Ha 3eMJie, MOJIIPHOE CHUSIHUE, IPU 3TOM MepPeBOAUThIPAKTUYECKYIO
33/1a4y B y4eOHYI0, BbI/IeJIITh CyllleCTBeHHbIe CBOMCTBA (MPHU3HAKU) PU3UYECKUX
ABJIEHUH;

ONHMChIBAaTh H3y4YeHHble CBOWCTBAa Tel W (QHU3UYeCKHe SIBJEHHUS, MCIO0JIb3ys
dusnyeckve BeJUYUHBbI (TeMIlepaTypa, BHYTPEHHss 3Heprus, KOJHUYeCTBO
TEMJIOThI, yJe/bHasi TEMJIOEMKOCTb BEIeCTBa, y/Je/bHas TeIJoTa IJiaBJeHUs],
yAeJbHasi TeIJoTa NapooOpa30BaHUs, YAeJibHAasA TeINJoTa CrOpPaHUs TOIJIMBA,
K03)PUIIMEHT TI0JIE3HOTO [JIeWCTBUS TEIJIOBOM MallWHbl, OTHOCHUTEJbHas
BJQXHOCTb BO3/lyXa, 3JIEKTPUYECKUM 3apsj, CWJIa TOKa, 3JIEKTPUYECKOoe
Hanps>)KeHUe, CONPOTHBJIEHHME MPOBOJHHKA, V/eJbHOE CONPOTHUBJIEHHE
BellecTBa, paboTa U MOUIHOCTb 3JIEKTPUYECKOr0 TOKAa), MNpPU ONHWCAaHUU
NpPaBUJIbHO TpPAKTOBaTb (QU3WYECKUH CMBICJ HCIHOJIb3yeMbIX BEJHUYHUH,
0003HayeHUss U eJUHUIbl QU3UYECKUX BEJHWYMH, HaXOAUTb (GOPMYJIbI,
CBSI3bIBAIOLME [JIAHHYI0 QU3UYECKYH BeJUYUHY C [APYrMMU BeJUYHHAMU,
CTPOUTDb rpadUKH U3y4eHHbBIX 3aBUCUMOCTEN PU3UYECKHUX BEJIUYHH;
XapaKTepu30BaTb CBOWCTBA TeJ, GU3UYECKHE SIBJEHUS U MPOILECChl, UCIOJIb3YS
OCHOBHbIE TI0OJIOXKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOpPUH CTPOEHHS
BelleCTBa, MPUHILMI CyNepro3vly mNoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxXpaHeHMs 3apsAa, 3akoH OMa AJ1s ydyacTKa 1enu, 3akoH />xoyssi-JleH1ia, 3aKOH
COXpaHEHUS] dHEpPTruH, NMPU 3TOM JaBaTb CJOBECHYIO (GOpPMYJIMPOBKY 3aKOHa U
3alMChIBaTh €ro MaTeMaTU4YeCKOe BbIPAXKEHUE;

00'bsICHATh PU3UYECKHE NPOLIECChl U CBOMCTBA TeJ, B TOM UYHMCJe U B KOHTEKCTe
CUTyaluUuH NPaKTHUKO-OPUEHTUPOBAHHOTO xXapakTepa: BBISIBJISITh
NPUYUHHO-CJIe[ICTBEHHbIE CBSI3U, CTPOUTb OOBbsICHEHHe H3 1-2 JIOTHUYEeCKUX
I1aroB € OMOPoM Ha 1-2 u3y4eHHbIX CBOMCTBA QU3NUECKUX SIBJI€HUU, QU3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;
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pelmiaTb pacuyéTHble 33Jauu B 2-3 [eWCTBUS, UCIOJb3ys 3aKOHbI U (POPMYJIbI,
cBA3bIBawlMe (U3MYeCKHe BeJMYMHbI: Ha OCHOBe aHa/u3a yCJ0BUA 3ajaud
3alMChIBaTh KpaTKOe YCJI0BUE, BBIABJAATb HEJOCTATOK JaHHbIX JJis pelleHus
3aJlauyy, BbIOMpATb 3aKOHbl W (QOPMyJibl, HEOOXOAUMBbIE JJisd eé pelleHUs,
IPOBOJAUTb pacyéTbl U CpaBHUBATb I[OJIydeHHOe 3HayeHHe (QU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JJaHHbIMU;

pacno3HaBaThb Npo6JieMbl, KOTOpble MOXXHO PEIIMTh MpU NMOMOLKA GU3UYECKUX
MEeTOJ|0B, HCNOJIb3ysl ONHCAaHWEe UCCAe[0BaHUs, BbIJEJATh MpOBepseMoe
peJnoJioKeHue, OLIeHUBATb IPaBUJIbHOCTD nopsiika NpoBeJleHUs
ycc/e/l0BaHUs, les1aTh BbIBO/bI;

IPOBOJUTbL ONBIThbl MO HA6JIOJeHUI0 PU3NYECKUX SIBJIEHHUH HJIU PU3UYECKUX
CBOWCTB TeJl (KaluJJIsipHble sIBJIEHUs], 3aBUCHMOCTb JlaBJIeHUs] BO3/JyXa OT ero
00b€Ma, TeMmepaTypbl, CKOPOCTH Ipollecca OCThIBaHWSI M HarpeBaHUs IMpHU
M3JIydeHUM OT I|BeTa H3Jydawlleid (morJoujawlieii) noBepxXHOCTH, CKOPOCThb
UCllapeHUusl BOJbl OT TeMIepaTypbl *KHUAKOCTHM M IJIOLAJU €€ MOBEPXHOCTH,
3JIeKTpU3auMsl TeJl U B3aUMOJEMCTBUE  3JIEKTPUUECKUX  3aps/ioB,
B3aMMO/IEiCTBUE MOCTOSIHHbIX MarHUTOB, BU3ya/W3alidsi MarHUTHBIX MOJel
IOCTOSIHHBIX MarHUTOB, JAEWCTBUS MAarHUTHOIO MOJII Ha NMPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJABUraTe/sI MOCTOSIHHOTO TOKa):
bopMysiMpoBaTh MpoBepsieMble NPeJNOJIOKEHUS], COOUPATh YCTAHOBKY U3
npeJJI0’KeHHOTO 060py/l0BaHMUsl, ONMCBIBAaTb XOJ ONbITa U (QOPMYJUPOBAThb
BbIBO/Ib;

BBINOJIHATL INpAMble HW3MEpEeHHUS TeMIepaTypbl, OTHOCUTEJNbHON BJIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSXKEHUS C UCII0JIb30BAaHMEM aHAJIOTOBBIX IPUOOPOB U
JlaTYMKOB GU3NYECKUX BEJUYUH, CDAaBHUBATb pe3y/bTaTbl U3MepPEHUH C yYETOM
3a/laHHOM abCOJIIOTHOW MOTPELIHOCTH;

IPOBOJAUTbL MCC/IeJOBaHWE 3aBUCMMOCTH OJHOW (PU3NYECKOW BEJUYUHBI OT
JIpyTOM C MCIIOJIb30BaHUEM IPAMBIX U3MEPEeHUM (3aBUCHMOCTb CONPOTHUBJIEHUSA
IPOBOJHUKA OT €ro /JIMHbI, IJIOLWAAU IONEepPeyHOTro CeYeHUs U YJAeJbHOIO
CONPOTHBJIEHUA BelleCcTBA IPOBOJHUKA, CUJIbI TOKA, UAYILEro Yyepes3 NPOBOJHHUK,
OT HaNpsXKeHWs Ha INPOBOJHUKe, HCCIe[0BaHHE I0C/TAe[0BaTeJbHOTO U
napajjieJlbHOr0 COeJJMHEHWH TMPOBOJHMUKOB): IIJIAHUPOBATb HCCJEJLOBaHUE,
cobUpaTh YCTAaHOBKY U BBINOJIHATH U3MePEeHUs, CJIeiys NpeJI0KEeHHOMY IJIaHy,
bUKcUpoBaTb pe3yJbTaTbl IOJYY€HHOM 3aBUCMMOCTH B BHUJe TabJUL H
rpadUKOB, ZieJlaTh BBIBO/BI 10 pe3yJibTaTaM UCC/1e/J0BaHUS;

IPOBOJAUTb KOCBEHHble MW3MepeHUs (U3MYeCKUX BeJHUYUH (yZAesibHasd
TEeNJIOEMKOCTb BeLeCTBa, CONPOTHUBJIEHHE NPOBOJHHKA, paboTa U MOILHOCTb
3JIEKTPUYECKOT0 TOKa): IJIaHUPOBaTh U3MepeHHus], cobuparsp
IKCIEepUMEHTa/IbHYI0 YCTAaHOBKY, CJieAysd TNpeJJIOKEHHOM HWHCTPYKLUH, U
BbIYUC/IATH 3Ha4eHNe BeJIUYMHBI;

cobJsiloflaTh TNpaBUJA TEeXHUKHU 0e30MacHOCTU NpU paboTe € J1abopaTOPHBIM
060py0BaHUEM;

XapaKTepu30BaTh NMPUHLMIBLI JeUCTBHUA U3YYEeHHBIX NPUOOPOB U TEeXHUYECKUX
YCTPOWCTB C ONIOPOW Ha UX ONMCAaHUA (B TOM YHCJIe: CUCTEMA OTOIJIEHUS JIOMOB,
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TUrpOMeTp, MapoBas TypOUHA, aMIepMeTp, BOJbTMETP, CYETUUK 3JIEKTPUYECKON
3HEpPruy, 3JIeEKTPOOCBETUTEJIbHbIe IPUOOPHI, HarpeBaTebHbIe 3JIEKTPOIPUOOPHI
(npuMepsl), 3JIeKTpUYeCKUe npesoXpaHUTeIIH, 3JIEKTPOMAarHur,
3JIeKTpOJBUTraTe/ib IMOCTOSSHHOTO TOKa), WCNOJIb3ys 3HAaHMA O CBOMCTBax
bU3MYeCcKUX ABJEHUHN U He0OX0MMble PHU3UYeCKHe 3aKOHOMEPHOCTH;
pacrno3HaBaTh NPOCThble TeXHUYECKHEe YCTPOWCTBA U M3MeEpPUTeJIbHblE MPUOOPHI
IO CXeMaM M CXeMaTU4YHbIM pUCYHKaM (KUJKOCTHbI TepMOMETp, TepMOc,
ICUXPOMETP, TUTPOMETpP, JABUraTe/b BHYTPEHHEro CropaHus, 3JIEKTPOCKOII,
peocTaT), COCTaBJATb CXeMbl 3JIEKTPUYECKHX Lielledl C MocjefoBaTeJbHbIM U
napaJjieJibHbIM COeJUHEHHEM 3JIEMEHTOB, pa3/jihyas YCJOBHble 0003HauYeHUs
3JIEMEHTOB 3JIEKTPUYECKUX LieTIeN;

OpPUBOJUTb NpPHMepbl (HaXoAWMTb MHPOPMALMI0O O NMpUMepax) MPaKTUYECKOTro
MCII0JIb30BaHUs GU3UYECKUX 3HAHUU B MOBCEJHEBHOM XU3HU I/ obecrieyeHus
6€e30MaCHOCTHU NMpPHU OOpallleHUH C NpUubopaMu U TeXHUYECKUMHU YCTPONCTBaMH,
COXpaHeHHUsl 3/I0pOBbsl U COOJIIOJIEHUS] HOPM 3KOJIOTHUYECKOr0 MNOBeJeHUs B
OKpYy:KalolleH cpefie;

OCYIIEeCTBJIATh NOUCK HHOpMALUU PU3UUECKOT0 coZiep>KaHus B MUHTepHeTe, Ha
OCHOBE UMEIIIMXCS 3HAaHUN U NYTEM CpaBHEHHUS JOMOJTHUTENbHbIX UCTOUHUKOB
Bbl/IeJIATh UHPOPMALUIO, KOTOPas SABJSIETCS NPOTUBOPEYMBOM UJIM MOXKET ObITh
HeJJ0CTOBEPHOM;

MCIO0JIb30BaTh IPU BbINOJHEHUHU Y4eOHBbIX 3aJ@HUM Hay4YHO--NIOMYJISPHYIO
JIUTepaTypy GU3MUECKOTo coJiepKaHus, CIpaBOYHbIe MaTepHaslbl, pecypchbl CeTH
WHTepHeT, BJaJleTb NpHEMaMU KOHCIEKTHPOBAHUSA TeKCTa, MpeoOpa3oBaHUA
MHpOopMaIuy U3 0JHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

c0o3/]aBaTh COOCTBEHHbIe MMCbMEHHbIE U KpaTKHe YCTHble CO00IeHUs1, 0600611as
MHPOpMaLMI0 M3 HECKOJbKUX HMCTOYHHUKOB (U3UYECKOIO COJep>KaHHs, B TOM
qucjie Ny6JMYHO NpeACTaBAATh pe3yJbTaTbl IPOEKTHOMH W1
UCC/Iel0BAaTe/bCKON  J1eITeJIbHOCTH, NPU 3TOM TIpPaMOTHO HCIOJIb30BaTh
M3y4YeHHbIN MOHATUNHBIN annapaT Kypca GU3MKH, CONPOBOX/ATh BbICTYILJIEHHE
npe3eHTalMew;

[P BbINOJHEHUU y4eOHBbIX NIPOEKTOB U UCCIeJ0BaHUN PU3NYECKUX MPOLECCOB
pacnpefiesiaiTb 0653aHHOCTH B Tpylle B COOTBETCTBUM C IOCTaBJEHHbIMU
3aZjla4yaMi, CIeUTh 3a BBIIOJHEHUEM IlJIaHa JeUCTBUM U KOPPEKTUPOBATb €ro,
aZleKkBaTHO OLleHUBAaTb COOCTBEHHbIM BKJ3aJ, B [eATEeJbHOCTb TIPyINIbI,
BbICTPauBaTb KOMMYHMKAaTHBHOe B3aWMO/IeHCTBUe, IPOSBJSAS TOTOBHOCTb
paspemaTb KOHQJIUKTHI.

K koH1y o6ydeHHss B 9 KJacce MnpeaMeTHble pe3y/bTaTbl HA 6a30BOM YpOBHeE
JIOJXKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Yy 00YYAIOLIUXCSA YMEHUH:

HCIO0JIb30BaTh IMOHATHS: CHUCTEMA OTCYETA, MaTepHaJibHAA TOYKa, TPAEKTOpHA,
OTHOCUTEJIBHOCTDb MEXaHHU4YECKOTI'O ABHUXEHHA, ,Z[e(l)OpMaLU/IH (ynpyraﬂ,
l'I.HaCTI/I‘{ECKaH), TpeHne, HEeHTPOCTPEMHUTE/IbHOE YCKOPEHHE, HEBECOMOCTb H
neperpy3kud, LHOEeHTp TAXeCTH, abCoJIIOTHO TBép/:[oe TeJl0, LEeHTpP TAXKeCTH
TBép/:[Ol"O TeJia, pPaBHOBeCHE, MeEXaHHUYEeCKHe KoJiebaHUsI U BOJIHBI, 3BYK,
I/IH(l)paSBYK H YJAbTPAa3BYK, 3JIEKTPOMardHuTHbIE BOJIHBI, IIKaJia
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3JIEKTPOMarHUTHBIX BOJIH, CBeT, GJU30PYKOCTb M JAaJbHO30PKOCTb, CHEKTPHI
UCIyCKaHUA W IMOrJIolleHus, anbda-, 6eTa- U ramMma-uU3ay4eHUs], U30TOIb,
si/lepHasl dHepreTHKa;

pasivyaTh fBJIeHMS (paBHOMepHOe UM HepaBHOMEpPHOe MpsMOJIMHENHOe
JIBM>KeHMe, paBHOYCKOPEeHHOe NpPsIMOJIMHEWHOe JIBUXKeHUe, CBOOOHOe NaJieHue
TeJ, paBHOMEpHOe /[IBU)KeHHMe 10 OKPY>XHOCTH, B3auMMOJENHCTBUE TeJ,
peaKkTHBHOe JBUXKEHUe, KoJsebaTe/lbHOe  JBUXKEeHMe  (3aTyxXawiiue U
BbIHY>K/leHHble KOJiebaHUs1), pe30HaHC, BOJIHOBOE JIBUXKEHHE, OTPaXKeHHe 3BYKa,
NpsSAMOJIMHEWHOE paclpoCTpaHeHUe, OTpaXKeHUe U MpeJIoMJIEHHE CBeTa, MOJHOoe
BHYTpEHHee OTpaKkeHHe CBeTa, pPa3JioXKeHue 6esioro cBeTa B CIEKTP U CJIOXKeHUe
CIEeKTpPa/JIbHbIX LBETOB, JAUCIEpPCHUSl CBETa, eCTeCTBEHHasd paJjMOaKTUBHOCTD,
BO3HMKHOBEHME JIMHEHYaTOro CIeKTpa M3JydeHHUs) MO0 ONMCAHUI UX
XapaKTepPHbIX CBOMCTB U Ha OCHOBE ONBbITOB, J€MOHCTPUPYIOIIUX JdaHHOE
dusnveckoe sIBJIEHUE;

pacrno3HaBaTh NpOsIBJIEHUE HW3yYeHHbIX PU3NUYECKUX SBJEHUN B OKpPYXKalleM
mupe (B TOM 4ucje PU3UUECKUe SIBJEHUST B NPUPOJE: NPUJIUBBI U OTJIUBBI,
JiBl>keHUe T1aHeT COJIHEYHOM CHUCTeMbl, pEeaKTUBHOE [IBUXKEHUE >KHUBbIX
OpPTraHU3MOB, BOCHPHUATHE 3BYKOB YKMBOTHBIMH, 3eMJIETPsICEHUE, CENCMUYECKHUE
BOJIHbI, I[yHaMHM, 3XO, LiBeTa TeJ, ONTHYeCKHe SBJEHUS B MPUPOJE,
6uoJsioruyeckoe JeWcTBUE BUJUMOTO, yJbTPapHOJIETOBOTO M PEHTTEHOBCKOIO
M3JIyYeHUlH, eCcTeCTBEHHbI paJjMOaKTUBHBIA (OH, KOCMHUYeCKHe JIyuH,
paZiM0aKTUBHOE M3JlyueHue NIPUPOJAHBIX MUHEPAJIOB, AelCTBYe PaJjMOaKTUBHBIX
M3JIlyYeHUH HaopraHWsM ueJsiOBeKa), NPU ITOM IepeBOAUTb MNPAKTHUYECKYIO
3aZja4yy B yueOHYI0, BbI/IeJIATh CyllleCTBeHHble CBOMCTBA (MPU3HAKK) pU3NIeCKUX
ABJIEHUH;

ONUCBbIBATh H3yYyeHHble CBOMCTBAa TesJl M ¢QU3NYECKHe SIBJIEHUs], HCIOJIb3Ys
dusnyeckre BeJUYMHBlI (CpefiHAss UM MIHOBEHHas CKOpPOCTb TeJsla IpH
HepaBHOMEPHOM /IBUKEHUH, YCKOPEeHUe, lepeMellleHue, yThb, YIJI0Basg CKOPOCTb,
CUJIa TPeHHUs, CUJIa YIIPYTrOCTH, CHJIa TSAXKECTH, yCKOpeHHe CBOGOHOT0 NaJieHus,
BeC TeJsla, UMIYJIbC TeJsa, UMIYJbC CHJbl, MeXaHU4Yeckass paboTa U MOLIHOCTD,
NOTeHLMa/lbHasl JHeprus TeJsa, IMOJHATOTO HaJ, IOBEPXHOCTBIO 3eMJIY,
NOTeHLMa/lbHasl 3HEPrusi CXKaTOM MNpYKUHbI, KWHETHUYecKass 3Heprus, MoJHas
MexaHu4ecKass 3Heprusi, NepuoJ, M 4YacToTa KoJiebaHWM, [JIMHA BOJIHBI,
ITPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, IIOKa3aTeJsb NpeJoMJIeHUs
cpesibl), MNpPU ONMCAaHUM NPaBUJIBHO TpPaKTOBaTb (QU3MYECKUH  CMBICI
MCIOJIb3YeMbIX BeJMYUH, 0003Ha4eHUs U eAUHUILbl (PU3UYECKHUX BeJHUYUH,
HaxoJuTb GOPMYJibl, CBA3bIBAIOIHE JJAHHYI0O GU3NYECKYI0 BEJUUUHY C APYTUMHU
BeJIMYMHAMM, CTPOUTb TIpadUKU H3YYEHHbIX 3aBUCUMOCTEH (U3UUECKUX
BEJINYMH;

XapaKTepru30BaTh CBOMCTBA TeJs, GU3UUECKUEe SBJIEHUS U NMPOLECCh], UCIOIb3Ys
3aKOH COXpaHEeHUsl 3HepPruM, 3aKOH BCEMUPHOI'O TATOTEHUS, MNPUHIMI
CyHepHo3ULMU CUJI, NPUHLIUI OTHOCUTEJNbHOCTU [anuses, 3akoHbl HbIOTOHa,
3aKOH COXpaHeHHUsl MMIIYJ/bCa, 3aKOHbl OTPAXKEHUS U IMpeJIOMJIEHUsI CBETa,
3aKOHbI COXpaHEeHHUs 3aps/l0BOr0 U MAacCOBOI0 4HceJ MPH si/IepPHBbIX peaKLUX,
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OpyM 3TOM /JiaBaThb CJOBeCHY0 QOPMYJMPOBKY 3aKOHAa U 3alMUChIBaTb €ro
MaTeMaTU4YeCcKoe BbIpaXKeHUe;

00bACHATH QU3UYECKHUe MPOLecChl U CBOWCTBA TeJl, B TOM YHMCJIe U B KOHTEKCTe
CUTyalUi MNPaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBASATb HNPUUYUHHO--
cleJICTBEHHbIE CBSI3U, CTPOUTD 00'bsiCHEHUE M3 2-3 JIOTUYECKUX LIArOB C ONOPOU
Ha 2-3 M3y4YeHHbIX CBOMCTBA QU3UYECKHUX fBJEHUU, PU3NUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEW;

peliaTh pacyéTHble 33Zayd (omvpawllvecs Ha CUCTeMy U3 2-3 ypaBHEHUH),
MCIOJIb3ys 3aKOHbI U QOopMyJibl, CBA3bIBallhe (GU3UYECKHE BEJUYUMHBI: Ha
OCHOBe aHa/ii3a YCJ0BUS 33Jjadyd 3alUCblBaTh KpaTKOe YCJIO0BUE, BBISBJIATH
HeJOCTalolMe WM H30bITOYHbIE JJaHHbIE, BbIOMPATh 3aKOHbI U (QOPMY.JIbI,
Heob6X0MMble J1J151 pellleHus], IPOBOJAUTb PACYEThI U OLIEHUBATh PEATUCTUYHOCTD
MOJIyYEeHHOT0 3HaYeHHs1 GU3UYeCKON BeJIMYHHbI;

pacrno3HaBaTh NPO6JieEMbl, KOTOPble MOXHO PEUIUTh MPU MOMOUIA GU3UUECKUX
MEeTOJ|0B, HCINOJIb3ysl ONHCAaHUEe MCCAe[0BaHUS, BbIJEJATb MNpOBepseMoe
npeJnoJioKeHue, OLIeHUBATb NPaBUJbHOCTh nopsijiKa pOBeJIEHUS
Mcc/ie[oBaHMs, [ieJIaTh BbIBO/IbI, UHTEPNPETHPOBATh Pe3y ibTaThbl HAGJIIOJeHUHN U
OTbITOB;

NPOBOJUTh OMNBITHI MO HAOJIOJEHUID (GU3UYECKUX SIBJEHUNA HJIU PU3UUYECKUX
CBOWCTB TeJl (M3yyeHHe BTOPOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUsI SIHEPTUH,
3aBUCUMOCTb NepUoZia KOoJIeOaHUU MPYKUHHOTO MasgTHUKA OT MacChl Tpys3a U
KECTKOCTU MPYXUHbl U HE3aBUCUMOCTb OT aMIUIUTY/Jbl MaJbIX KOJIeOaHUH,
NpsAMOJIMHEWHOEe paclpoCTpaHeHUe CBETa, pasJsioKeHue OeJsloro cBeTa B CHEKTP,
M3y4yeHHe CBOMCTB HM300pakeHUs B IJIOCKOM 3epKaJie U CBOMCTB H300paKeHHUA
npeaMeTa B cobuparouied JiMH3e, HaOJ/IOJeHUe CIJIOUIHBbIX W JIMHeN4aTbIX
CMEKTPOB U3JyYeHHs ): CAMOCTOSITEe/IbHO COOMPATh YCTAHOBKY M3 U30BITOYHOIO
Habopa 0060pyJ0BaHMs, ONUCBbIBaTb XOJ, ONbITA MW €ro pe3yJbTarThl,
dbopMynMpoBaTh BbIBOJbI;

NpOBOJUTb MNPU HEOOXOJWMOCTU CepUI0 MpPSAMBIX H3MEpEHUH, olpejenss
cpeaHee 3HAaYEHHE U3MePsieMOU BeJIMYKHBI (POKYCHOE pacCTOsIHHE COOHparolen
JIMH3bI), 000CHOBBIBATb BbIOOP ClIOCO6A U3MepeHUs (MI3MepPUTEbHOTO MpUubopa);
NpOBOJUTb  MCCJIe[j0BaHUE  3aBUCMMOCTeNM  (U3WYECKUX  BEJIMYUH C
WCIOJIb30BAaHWEM MPSMBIX HM3MepeHUH (3aBUCMMOCTb IYTH OT BpPEMEHHU NpHU
PaBHOYCKOPEHHOM J[BMXKeHUU 0e3 HaudaJlbHOM CKOpPOCTH, NepHuoja KoJsebaHUM
MaTeMaTU4eCKOro MasTHUKA OT AJMHbl HUTH, 3aBUCUMOCTH YIJia OTPaKeHMUs
CBeTa OT yrJla NaJeHus U yrJja NpeJoMJIeHUs OT yrJa MaJeHus): NJIaHUPOBaTh
Ucciej0BaHUEe, CaMOCTOSITeJIbHO  cOOWpaTb  yCTaHOBKY, (QUKCUPOBATH
pe3yJbTaThl MOJy4eHHOW 3aBUCUMOCTH (PU3UYECKHUX BEJIUYMH B BUJE TaOIUI, U
rpaduKOB, /ieJIaTh BbIBO/JbI IO pe3y/ibTaTaM MCCJe,0BaHUS;

IPOBOJUTb KOCBEHHbIe U3MepeHUs] pU3NYeCKHUX BEJIUUUH (CpefHsAs CKOPOCTb U
YCKOpeHHe Teja MPU PaBHOYCKOPEHHOM /[IBUKEHUHU, YCKOpPEHHEe CBOOOJHOTO
najleHusi, KECTKOCTb TMPYXUHbl, KOIQQPUIHUEHT TpPeHUS CKOJIbKEHHS,
MexaHUWuYeckasg paboTa H MOIIHOCTb, 4YacTOTa W TMEpPUOJ KOJiebaHUU
MaTeMaTU4YeCKOro W MPY>KMHHOI0 MasiTHUKOB, ONTHUYECKas CUJa CoOUparolen
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JIUH3bl, pPaJUOaKTUBHBIA GOH): IJIAHUPOBATb H3MepeHUs, CobOUpaThb
3KCINEepUMEHTAJIbHYI0  yCTAaHOBKY M  BBINOJHATb  H3MepeHus, cjaefys
npeJJIO)KeHHOM WHCTPYKLMH, BbIYUCAATh 3Ha4eHHe BeJIMYMHbI M aHAIM3UPOBaTh
N0JIy4YeHHble pe3y/IbTaThl C Y46TOM 33a/JaHHOM NOTPELIHOCTU U3MepPEHUH;
cobJilofaTh TNpaBUJa TEeXHUKU 0e30MacHOCTU NpU paboTe € J1abopaTOPHBIM
060pyA0BaHUEM;

pas/iM4aTh OCHOBHble TPU3HAaKU  MU3yYeHHbIX (QU3UYECKUX  MoJeJse:
MaTepUajibHasi TOYKa, abCOJIIOTHO TBEpPJOE TeJso, TOYEYHbI HCTOYHUK CBETAQ,
JIyd, TOHKasl JIMH3a, IJIaHeTapHash Mo/ieJlb aTOMa, HYKJIOHHAask MO/ieJlb aTOMHOTI0
Aapa;

XapaKTepru30BaTh NMPUHLMIbLI JeUCTBHUS U3YYEHHBIX NMPUOOPOB U TEXHHUYECKUX
YCTPOWCTB C ONOPOM Ha HUX omnMcaHUA (B TOM YMC/e: COIUAOMETP, AATYUKH
IOJIOKEHHUS, PACCTOSIHUA W YCKOpPEHMs], paKeTa, 3XO0JIOT, OYKH, MEepUCKOI],
doToannapaT, ONTHUYECKHE CBETOBOJbl, CIEKTPOCKOIN, J[J03UMETp, Kamepa
BusibcoHa), uCNOJIb3ys 3HAHHUS O CBOMCTBaX QU3HWYECKUX SBJEHUH U
Heo6xo/juMble GU3HNYEeCKHE 3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbl M CXeMaTU4YHble PUCYHKU H3YyYEHHbIX TEXHUYECKHUX
YCTPOWCTB, M3MEPHUTEJbHbIX NPUOOPOB M TEXHOJOTHMYECKUX MPOLECCOB MpPHU
pelleHUuH y4yeOHO--MPaKTUYECKUX 3a/Jay, ONTHUYECKHUe CXeMbl /il MOCTPOEHUs
M300paKeHUH B MJIOCKOM 3epKaJie U cobUparolei INH3E;

NPUBOJAUTbL NpPHUMepbl (HaxoAWTb MHPOpPMALMI0O O MpUMepax) MPaKTUUYECKOTro
MCI0JIb30BaHUs GU3UYECKUX 3HAHUW B MOBCEJHEBHOM KU3HU /11 0becriedeHusi
6€e30MaCHOCTU MpPHU O6pallleHHH C NpUubopaMu U TeXHUYECKUMHU YCTPONCTBAMH,
COXpaHeHHUs] 3/I0pOBbsi U COOJIIOZIEHUS HOPM 3KOJIOTUYECKOrO0 MNOBeJeHUs B
OKpy>Kalollel cpejie;

OCYIIECTBJIATb MOMUCK HHbOpManuu (GU3UYECKOTO cojJepkaHusi B MHTepHeTe,
CaMOCTOSATENbHO GOPMYJIUPYS MOMCKOBBIN 3aNIpOC, HAXOJUTh MyTH ONpeJeseHrs
JIOCTOBEPHOCTH MOJIydieHHOW HMHGOpMaLUU Ha OCHOBE HMMEIOLIMXCS 3HAHUU U
JIOTOJIHUTEJIbHbIX HCTOUHUKOB;

MCII0JIb30BaTb MPU BbINOJHEHUU Y4YeOHBbIX 3aJaHUN HAY4YHO--MOMYJSPHYIO
JUTepaTypy GU3NYECKOro Cojiep:KaHusl, CIpaBOYHble MaTepUalsibl, peCypchl CETH
WHTepHeT, BJafieTh NpUEMAMH KOHCINEKTHPOBAHUSI TEKCTa, Mpeobpa3oBaHUS
MHpOpPMaLMU U3 OJITHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHble MHUCbMEHHble UM YCTHble COOOIIEHHUSI Ha OCHOBE
MHPOPMAIMU U3 HECKOJIbKUX UCTOYHUKOB PU3NUYECKOT0 COJlepKaHUs, MyGJIUIHO
IpeJiCTaBJSATh Pe3yJbTaThl IPOEKTHOW WJIM UCCJeN0BATENbCKOMN AeATeTbHOCTH,
Ipd 3TOM TPAMOTHO MCIOJb30BaTh M3yYeHHbIM MOHATUWHBIKA amnmnapar
M3y4yaeMoro pasjesia GU3NKU U CONMPOBOXKAATH BBICTYIJIEHHE Tpe3eHTalrel C
Y4ETOM 0COH6EHHOCTEMN ayIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IIV/TAHUPOBAHUE

7 KJIACC
Kosin4yecTBO 4acoB
Ne HauMeHOBaHMe pa3je/ioB U TeM JnekTpoHHbIE (KUPOBLIE)
KonTposibHble | [IpakTHyeckue
n/n NMpOorpamMmbl Bcero oGpa3oBaTe/ibHbIE PeCypPChI
pa6oThbl pa6oThbl
Pa3zzaes 1.0u3uKa U eé poJib B IO3HAHUM OKPYKaKwIero Mupa
1.1 ®dusuka - HayKa o Ipupo/ie 2 Bubamorera [{OK
' yKa o HpUpoA https://m.edsoo.ru/7f416194
bubaunoreka LIOK
1.2 ) 2 1
MSHICCKIE BEJMAHIHDL https://m.edsoo.ru/7f416194
EcTecTBEeHHOHAy4YHbIA METO/] bubaunoreka LIOK
1.3 2 1
MI03HaHHUA https://m.edsoo.ru/7f416194
HToro no pasaeny 6
Paszpesn 2.IlepBoHavyasibHbIe CBeJ€HMA O CTPOEHUHU BelleCTBa
2.1 CTpoeHue BelllecTBa 1 Bubamorera [{OK
' P M https://m.edsoo.ru/7f416194
29 JIBU>KeHH e U B3auMO/IeHCTBHE 5 1 bu6snoTreka LIOK
' YacTHI] BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSA BellleCTBa 2 Bubamorera LOK
' P H https://m.edsoo.ru/7f416194
HToro no pasgeny 5
Pa3aen 3./IBM:KeHU e U B3aUMOJA e CTBUE TeJl
buo6 OK
3.1 MexaHHuYyeckoe JBHKeHUEe 3 nbaworera Ll

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubanoreka LHOK

2 /| , , 4
3 FIEPLHA, MACCa, IWIOTHOCTS https: //m.edsoo.ru/7f416194
bubanoreka IOK
. .B 14
33 Cuna. Buppt cu https://m.edsoo.ru/7f416194
HToro no paszgeny 21

Paszzes 4./laB/ieHUe TBEPADBIX TeJl, )KUJKOCTEN U ra3oB

Jasnenue. [lepegava faBieHus

4.1 TBEPABIMHU TeJIAMHU, > KUJKOCTSIMHU U 3 Bubmorera LOK
' pA  HAA https://m.edsoo.ru/7f416194
razaMu
4.2 JlaByieHH € 2KUJIKOCTH 5 Bu6morexa LOK
' A https://m.edsoo.ru/7f416194
bubaunoreka LIOK
4.3 A 6
TMOChEpHOE AaBIIeHite https://m.edsoo.ru/7f416194
44 JleficTBME XKUJKOCTH Y ra3a Ha 7 buo6smoTteka LIOK
' NOTpY>KEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
HToro no pasaeny 21
Pa3zzaes 5.Pa6oTa 1 MOLIHOCTD. JHEPrus
bu6snoTreka LIOK
5.1 Pa6 3
aboTa M MOTAHOCTD https://m.edsoo.ru/7f416194
5.2 [IpocTbie MeXaHU3MbI 5 Bubamorera LOK
' P https://m.edsoo.ru/7f416194
bubaunoreka [IOK
5.3 M 4
eXaHiecKan sueprid https://m.edsoo.ru/7f416194
UToro no pasgeny 12
PesepBHOE BpeMsi 3
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OBIIEE KOJIMYECTBO YACOB 11O
[IPO'PAMME

68

12
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8 KJIACC

Kosim4yecTBO 4acoB

JdnexkTpoHHbIe (LMdpoBkIe)

Ne HauMmeHoBaHMe pa3JeJ/ioB U TEM
KontposbHbie | IlpakTHyeckue | OOGpa3oBaTe/IbHbIE
n/n NMpOrpamMMbl Bcero
pao6oThI pa6oThI pecypcsl
Pa3jges 1.TenioBble ABJIEHUA
1.1 CTpoeHue U CBOMCTBA BellleCcTBa 7 Bubanorexa LOK
' P B https://m.edsoo.ru/7f4181ce
bubanoreka LIOK
1.2 T 21 1 5
CIVIOBLIE HPORECCHL https://m.edsoo.ru/7f4181ce
HToro no pasageny 28
Pa3aen 2.3/1eKTpUyYecKye U MarHUTHbIE ABJICHUA
3 .
21| Japmxensbeterar me ; 1 BuGnworera LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMoielcTBUE
bu6smoTteka LIOK
2.2 I I 7 20 1 7
OCTOAHHBIM JJCKTPHACCKHM TOK https://m.edsoo.ru/7f4181ce
bu6smoTteka LIOK
2.3 M 6 1 1.5
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
2.4 JJIeKTpOMarHuTHasg HHAYKIHS 4 Bubanotexa LIOK
' P AYKR https://m.edsoo.ru/7f4181ce
HToro no pasaeny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68 3 145
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9 KJIACC

Kosmm4yecTBO yacoB JnekTpoHHbIe (KUdpOBLIE)
Ne HauMmeHoBaHMe pa3jeJ/ioB U TEM
KontposbHbie | IlpakTuyeckue = OOGpa3oBaTe/IbHbIE
n/n NMpOorpamMMbl Bcero
pa6oThI pao6oThI pecypcsl
Pa3jgesn 1.MexaHu4yecKue ABJI€HUA
MexaHH4YeCcKoe JBHXKEeHHE U bubanoreka LIOK
1.1 10 1
CIIOCOOBI €ro ONMMCAHUS https://m.edsoo.ru/7f41a4a6
bubanoreka LIOK
1.2 BzaumMmogeiicTBHE Tes 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubaunoreka LHOK
1.3 3 10 3
B i https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 40
Pa3aes1 2.MexaHHMYeCcKHe Koie6aHHUsI U BOJIHbI
bu6smoTteka LIOK
2.1 MexaHu4YecKHe KoJiebaHUs 7 3
https://m.edsoo.ru/7f41a4a6
bu6smoTreka LIOK
2.2 MexaHu4YeCKHe BOJHBL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 15
Paszzes 3.3/1eKTpOMarHMTHOE MoJie U 3JIEKTPOMarHuTHbI€ BOJIHbI
31 JJIeKTPOMArHUTHOE MoJIe U 6 5 bu6saunoTteka [JOK
' 3JIEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pasgeny 6
Pa3aen 4.CBeTOBBIE ABJIEHUS
4.1 3aKOHBI pacpoCTpaHeHUs cBeTa 6 2 bu6bsaunoTteka [JOK
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4.2 JIMH3BI U ONITHYECKHE TPUOOPHI 6 3 Bubamorera LOK
' prbop https://m.edsoo.ru/7f41a4a6
bubanoreka HOK
4.3 P 6 3 2
A3JIOIEHME DEJIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4ab6
HWToro no pasaeny 15
Pasgen 5.KBaHTOBBIE ABJIEHUS
HcnyckaHue U NOTJIOIeHK e CBeTa bubanoreka LIOK
5.1 4 1
aToOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHe aTOMHOTO siapa 6 1 Bubanotexa LlOK
' p ald https://m.edsoo.ru/7f41a4a6
bubaunoreka LHOK
53 q 7 1
AACPHBIE peartiyt https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 17
Pa3zzes 6.I10BTOpUTE/IbHO-00001A0ILUNA MOAY/Ib
I 600
61 | conepmasms kypea pusses 327-9 0 2 BuGnworera LIOK
' Aep P https://m.edsoo.ru/7f41a4a6
KJ1acc
HToro no pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10
~ 102 27

[TPO'PAMME
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INIOYPOYHOE IIJIAHUPOBAHHME

7 KJIACC
KosmmyecTBo yacoB
Nen/m | Tema ypoka B KoHTpoJibHBIE IIpakTHYeCcKHe
cero pa6oThbl pa6oThbl

dusnka — Hayka o npupo/e. fBJeHNUs NPUPObI 1

2 dusnyeckue aBJeHUA 1
dusnyeckre BeJIMYUHBI U UX U3MEpPEHHEe 1
Ypok-uccienoBaHue "MiaMepeHne TeMnepaTyphl

4 IIpY MIOMOIIY }XUJKOCTHOI'O TEpMOMETpa U 1 1
JlaTyrKa TeMnepaTypbl”

c MeTozbl Hay4HOro No3HaHuA. OnvcaHue 1
dr3MYeCcKUX ABJIEHUN C NIOMOLbIO MoJeel
Ypok-uccaenosanue "[IpoBepka runoTessl:

6 JIQJIBHOCTB I0JIETA IIAPHUKA, MYLEHHOT0 1 1
TOPU30HTAJIbHO, TeM 60JIbllle, 4eM 6oJIbIle
BbICOTA MycKa"

. Ctpoenue BeniecTBa. ONbITHI, JJ0Ka3blBaOLAE 1
JWCKpPETHOE CTPOeHHe BelleCcTBa

8 JIBU>KeHM e YacTHll BellleCTBa 1

9 Ypok-uccienoBanue «OnbIThI 10 HAOJIIOAEHUIO 1 1
TEIJIOBOTO pacCliMpeHus ra3oB»

10 ArperaTHble COCTOSIHUS BellleCTBa 1
Ocob6eHHOCTH arperaTHbIX COCTOSSHUHM BOJbI.

11 060611eHMe 110 pa3aeny «I[lepBoHavyanbHbIE 1

CBeJleHHUd 0 CTPOEHHUH BeleCTBa»
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MexaHu4yeckoe JBUKeHUe. PaBHOMepHoOe U

12 HepaBHOMEPHOE IBUXKEHUE

13 CkopocTtb. EAMHuMILIBI CKOpOCTH

14 PacueT nyTu U BpeMeHHU ABUKEHUA

15 WHuepnusa. Macca — Mepa UHEPTHOCTH TeJl

16 [InoTHOCTB BewecTBa. PacueT Mmacchbl M 06'beMa
TeJia M0 ero MJIOTHOCTHU

17 JlabopaTopHas paboTa «OnpeaeneHve
IJIOTHOCTHY TBEPLOTO Teaa»

18 Pemenue 3agad no teme "[loTHOCTh BenjecTBa”

19 CuJia KakK XxapaKTepUCTUKA B3aUMO/IEUCTBUS TeJ.
Cuua ynpyroctu. 3akoH ['yka
JlabopaTopHas paboTa «M3yyeHre 3aBUCUMOCTHU

20 pacTsikeHus (JedopMalvn) NPY>KUHbBI OT
NPUJI0KEHHOU CUJIBI»

21 [[ABneHue TArOTeHUSA. CHUIA TSAXKECTH

29 CBfI3p MexX/y CHUJION TSAXKeCTH U Maccol Tesa. Bec
TeJsia. Pemenue 3aga4 no teme "Cujia Tsokectu”

23 Cuna TsKecTH Ha ApYyrux iaHetax. Pusnyeckre
XapaKTepUCTHUKHU IJIaHET

24 H3mepeHnue cui. luHaMmoMeTp

25 Bec Tesna. HeBecomocThb

26 CiiokeHHMe IBYyX CUJI, HAIpaBJIE€HHBIX 110 OJJHON
npsaAMoN. PaBHOleHiCcTBYO1AsA CUJT

97 Pewienue 3azjau no TeMe "PaBHopelcTByOLas

CUuJa
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Cuna TpeHus U eé BU/bL. TpeHue B IpUpoJe U

28 1
TeXHUKe
JlabopaTopHas paboTa «Mi3yueHre 3aBUCHMOCTHU

29 CUJIbI TPEHHUA CKOJIBXXEHUA OT CUJIbI JaBJIeHUA U 1
XapaKTepa CONPHUKACAIOLUXCA IOBEPXHOCTEN»

30 Pemenune 3azja4 Ha onpesesieHue 1
PaBHOZEUCTBYIOLLEN CUJIBI
PemeHue 3aga4 no temaM: «Bec Tesa»,

31 «['padpuyeckoe nzobpaxkeHue cu», «CUIbI», 1
«PaBHOZ e cTBYOILAsA CUI»
KoHTposibHas paboTa no TeMaM: «MexaHU4YeCKoe

32 I BHKeHHe», «Macca, IIJIOTHOCTbY», «Bec Tesa», 1
«['padpuyeckoe nzodpaxkeHue cu», «CUIbI»

33 [JaBnenue. Cnoco6bl yMeHbILIEHUS U YBeJUYEHUS 1
JlaBJIeHUA

34 JlaBjieHUe rasa. 3aBUCUMOCTb JlaBJIeHUSA ra3a oT 1
006'b€Ma, TeMIlepaTyphl

35 [lepenaya naByieHUd TBEPABIMU TeJAMHU, 1
KUJKOCTAMU U ra3aMu. 3akoH [lackansa

36 JlaBjieHU e B )KMIKOCTH Y rase, BbI3BaHHOE 1
JleICTBUEM CHUJIbI TSKECTHU

37 PemeHue 3a71a4 1o TeMe «/laBjieHHE B )KHUAKOCTH 1
v rase. 3akoH [lackansa»

38 Coobwaromuecs cocy/ibl 1

39 'rapaBirvyecKum npecc 1

40 MaHoMeTpbl. [loplIHEBOW KU AKOCTHBIM HACOC 1

41 ATtmocdepa 3eMu U TPUYHHBI €€ 1
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CyILleCTBOBaHHUS

42 Bec Bo3iyxa. ATMocdepHoe faBieHHe

43 N3mepenue aTmochepHOro gaBseHus. OnbIT
Toppuyenin

44 3aBUCHMMOCTb aTMOCHEPHOTO JIaBJI€eHUs OT
BbICOTbI HaJ] yPOBHEM MOpPS

45 BapoMeTp-aHepoua. ATMocdepHoe aBjieHHe HA
Pa3JIMYHBIX BBICOTAX

46 Pemenue 3a71a4 o teMe " ATmocdepHoe
naBjeHue"

47 JleficTBHE )XUJKOCTH U ra3a Ha NMOrpyKeHHOe B
HUX TeJ10. ApXuMeoBa CUJia
JlabopaTtopHas paboTta «OnpegeneHue

48 BBbITAJIKMBAIOILEN CUJIbI, AEUCTBYIOLIEN HA TEJIO,
NOTPY>KEHHOE B }KUAKOCTb»
JlabopaTopHada pabora no teme «HccnenoBanue

49 3aBUCUMMOCTHU Beca TeJia B BOJle OT 00'béMa
NOTPY>KEHHOU B XKUJKOCTb 4aCTH TeJsia»

50 [lnaBaHue Ten
JlabopaTtopHas paboTa "KoHcTpyrpoBaHue

51 apeoMeTpa UJIU KOHCTPYUPOBaHUE JIOJKU U
omnpejesieHUE €€ rpy30n04bEMHOCTH"
PemeHnue 3a7a4 no TeMam: «Ils1aBaHue cyjoB.

52 BosayxormnaBaHue», «/laBjieHue TBepPAbIX TeJI,
YKUJKOCTEeH U ra3oB»

£3 KoHTposibHast paboTa no TeMe «/laByieHue

TBEPAbIX TEJI, )KI/I,ELKOCTef/'I W Tra30B»
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54 MexaHun4eckasi paboTa

55 MoiHoCTb. EAMHUIIBI MOITHOCTH

c6 Ypok-uccienoBanue "PacyéT MOIIHOCTH, {
pa3BHMBaeMoOM NpHU Mo bEMe M0 JeCTHULEe"

57 [IpocTble MexaHU3MBL Prryar. PaBHOoBecue cuj1 Ha
pbluare
Pblyaru B TEXHUKE, ObITY U IPUPO/JIE.

58 JlabopaTopHas paboTta «HccaenoBaHue yCI0BUM 0.5
paBHOBeCHS pblyara»

59 PemeHue 3a/1a4 1o TeMe «YCJI0BHSI paBHOBECH S
pblyara»
KoadoduuueHT nosiesHoro AelcTBUS MeXaHHU3Ma.

60 JlabopaTopHas paboTta «M3mepenue KI1/| 0.5
HaKJIOHHOM IJIOCKOCTU»

61 PemeHnue 3as1a4 o Teme "PaboTa, MOIIIHOCTD,
KIA"

62 MexaHu4veckas sHeprus. Kunernueckasa u
NOTeHIMa/bHas IHEPTUs

63 3aKOH COXpaHEHHUS] MeXaHU4YEeCKOU SHEPTUHU
YpoK-3KCIepuMEeHT 10 TeMe

64 "JKcnepruMeHTalbHOE ONpe/ie/ieHre N3MeHEeHU 1
KUHETHUYEeCKON U NOTEHLMaJIbHOW 3HEPTUU NIPU
CKaTbhIBaHUU TeJia 10 HAKJIOHHOW MJIOCKOCTH"

65 KoHTposibHas paboTa no TeMe «PaboTa u
MOUIHOCTb. JHEPTHUSA»

66 Pe3epBHbIil ypok. PaboTa c TekcTamu 1o TeMe

"MexaHH4ecKoe JBUXKeHUe"
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Pe3epBHbIN ypok. PaboTa ¢ TekcTaMu 1o TeMe

67 "JlaBjieHUe TBEPABIX TeJl, XKUJKOCTEN U ra3oB” 1
68 Pe3epBHbIN ypok. PaboTa ¢ TekcTaMu 1o TeMe 1
"PaboTa. MowHOCTB. JHeprusa"
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

KosmmyecTrBo yacoB
Nen/m | Tema ypoka B KoHTpoJibHBIE IIpakTHYeCcKHe
cero pa6oThbl pa6oThbl
OCHOBHbIE NOJIOXKEHUS MOJIEKYJIIPHO-
1 KWHETHUYEeCKON TEOPUU U UX ONIBITHbIE 1
O TBEPXKAEHUS
2 Macca 1 pasMep aTOMOB U MOJIEKYJI 1
3 Mogesniu TBEPAOTO, )KUJKOTO U Fa3006pa3HOro 1
COCTOSIHUM BellecTBa
06bsicCHEHHE CBOUCTB TBEPOTO, XKU/IKOTO U
4 razoo6pa3HOro COCTOSIHUM BelllecTBa Ha OCHOBE 1
N0JIOXKEHU M MOJIEKYJIIPHO-KUHETHUYEeCKON
TEOpUH
5 Kpucranniuueckue u amopdHble Tesa 1
6 CMauMBaHHe U KalUJLJISPHOCTD. [loBepXHOCTHOE 1
HaTsKeHHe
7 TenuioBoe pacluMpeHure U CxKaTue 1
3 Temnepatypa. CBA3b TeMIlepaTyphl CO CKOPOCThIO 1
TEIJIOBOTO ABUKEHHUS YaCTUILL
9 BHyTpeHHs5 aHeprus. Coco6bl U3MeHeHUs 1
BHYTpPEHHEN 3HepTUHU
10 Bubl Terionepeiayu 1
Ypok-koHbepeH1us "[IpakTUdeckoe
11 HCI0Jb30BaHUE TEIJ0BbIX CBOMCTB BElIECTB U 1 1
MaTepuaJsIoB B lleJIsIX IHeprocoepexeHus"
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12 KoJsinuecTBO TemI0ThHL Y Ae/bHasl TeNJI0eMKOCTb

13 YpaBHeHUe Tem1oBoro 6asaHca. TensioobMeH u
TeIJIOBOE PAaBHOBECHE
JlabopaTopHas paboTta "HccnejoBaHre sIBJIEHUSA

14 TeNJI006MeHa NPU CMeIIMBAaHUHY X0JI0JHOW U
ropsiueu BoAb1"
PacyeT Ko/iMuecTBa TEMJIOThI, HEOOXOAUMOTO JJIs

15 HarpeBaHUs TeJia U BbIJ|eJIIEMOTO UM NPU
OXJIKAEHUU

16 JlabopaTopHas paboTta "OnpejeseHue yAeJbHOU
TEeIMJIOEMKOCTH BellecTBa"

17 JHeprus TOIJIMBA. YieJibHas TeIJIoTa CrOPaHUs

18 [l1aBneHue U OTBepieBaHUE KPUCTA/LINYECKUX
TeJl. YieJibHasA TenJ0Ta MJaBJIeHUs

19 JlabopaTtopHas paboTta "OnpegeneHue yaeJbHOU
TeIJIOTHI [IJIaBJIeHUs JbAa"

20 [Tapoo6bpazoBaHue U KoHAeHcauus. UcriapeHue
Kunenue. Y enpHada Tenjsora napoodbpa3soBaHus

21 Y KOHZeHCaUU. 3aBUCUMOCTb TeMIlepaTyphbl
KUIIEHUS OT aTMOCHEPHOTO JaBJIeHUS
BnakHocTb Bo3ayxa. JlJabopaTopHas paboTa

22 "OnpenesieHMe OTHOCUTENbHON BJIQXKHOCTHU
BO3JyXa"

23 Pelienue 3a/jau Ha onpe/ie/ieHHE BJIXKHOCTHU
BO3/yXxa

24 [T pUHLUIIBI PAaGOThI TEMJIOBBIX JBUraTeNeH.

[lapoBasi Typ6uHa. /[BUraTes b BHYTPEHHETO
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CropaHus

KII/l TenyioBoro gBuraTedis. TensoBblie

25 JIBUTATEJIM U 3alUTa OKPYKaKoIlleH Cpesbl

26 3aKOH COXpaHEeHUS U peBpalleHNsI SHEPTUHU B
TeINJIOBBIX MPOLeccax
[ToAroToBKa K KOHTPOJIbHOUM paboTe Mo TeMe

27 "TenioBble siBaeHUsA. U3MeHeHMe arperaTHbIX
COCTOSIHUH BellecTBa"
KoHnTposibHas pa6oTta no TeMe "TensioBbie

28 sBJieHUs. U3MeHeHHe arperaTHbIX COCTOSTHUH
BelecTna”

29 JduieKTpU3sauus TeJ. JIBa posa 3JIeKTpUYeCKUX
3aps/0B

30 Ypok-uccienoBaHue "JaeKTpU3aLUs Tel
WHJYKLMEN U IPHA CONMPUKOCHOBEHUHN"

31 B3anmogencTBue 3apsyKeHHBIX TeJl. 3aKOH
KyJsioHna
JdyekTpuyecKoe noJie. Hanps:xkeHHOCTH

32 3JIeKTpUYecKoro noJs. [[puHuuI cynepno3unu
3JIEKTPUYECKUX NoJIer

33 HocuTenu asiekTpuyeckux 3apsi/i0B.
JdneMeHTapHbIX 3apaj. CTpoeHue aToMa

34 [IpOBOAHMKH U AN3JIEKTPUKU. 3aKOH COXpaHEHHUS
3JIEKTPUYECKOTO0 3aps/a

35 PeleHue 3a/ja4y Ha NprMeHeHUE CBOWUCTB
3JIEKTPUYECKUX 3aps/I0B

36 JJIEeKTPUYECKHUU TOK, YCJIOBUSA €T0
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CylmeCTBOBaHHAA. HUcToYyHUKU 3JIEKTPHUYIECKOTO
TOKa

37

JlelicTBUA 3JIeKTPUYECKOTr'0 TOKA

38

Ypok-uccienoBanue "/leficTBUE 371EKTPUIECKOTO
10Jisl HA IPOBOJJHUKU U AUIJIEKTPUKU"

39

JJIeKTPUYECKUU TOK B MeTa/lJIaX, )KUJKOCTAX U
rasax

40

JJIeKTpUYecKas Ielb U €€ COCTaBHbIE YaCTH

41

Cuna Toka. JlJabopaTopHas pabora "M3aMepeHue u
peryjuMpoBaHHe CUJIbI TOKA"

0.5

42

JJIeKTpUYecKoe HanpsikeHue. BosbTMeTp.
JlabopaTopHas pa6oTa "3MepeHue u
peryJimpoBaHye Hanpsi>KeHus"

0.5

43

COl'IpOTI/IBJIeHI/Ie I[MPpOBOJHHKA. yﬂeﬂbHoe
COMMpOTHUBJIEHHE BEIECTBaA

44

JlabopaTopHas paboTa "3aBUCUMOCTb
3JIEKTPUYECKOTr'0 CONMPOTUBJIEHUS TPOBOJAHUKA OT
ero JJIMHBI, IJIOIAJM ONEPEYHOT0 CEYEHUS U
MaTepuaaa”

45

3aBHCUMOCTb CUJIbl TOKA OT HaNpsKeHUs. 3aKOH
OmMa 151 y4acTKa Lemnu

46

JlabopaTopHas paboTta "UcciesoBaHue
3aBHCHUMOCTH CHUJIbI TOKA, UAYLIETO Yepes
pe3UCTOop, OT CONMPOTHUBJIEHUSI PE3UCTOpPaA U
HaNps>KeHUs Ha pe3uctope”

47

HOCJ’IG/I[OBaTe.)'[bHOG U I1apasijieJibHOe
coeJMHEHHUA IIPOBOAHHNKOB
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48

JlabopaTopHas paboTa "[[poBepka npaBuJia
CJIOKEHU S HAIPs>KEHUH MTPU NOCJ/IeI0BaTENbHOM
COeIMHEHUHU JIBYX PE3UCTOPOB"

49

JlabopaTopHas pa6oTta "[I[poBepka npaBuJia s
CUJIbI TOKA IIPHU NapalyieJIbHOM COeIUHEHU U
pe3ucTopoB”

50

Pemenune 3aJa4 Ha IpUMEHEHH e 3aKOHa OmMma AJIA
pa3/IM9HOTO COeJUHEHNA TPOBOAHHNKOB

51

PaboTa 1 MOLHOCTb 3J1IEKTPUYECKOTO TOKA.
3akoH /Ixxoysiga-JleHua

52

JlabopaTopHas pa6oTta "OnpejiesieHHe paboThl U
MOIIHOCTH 3JIEKTPHUYECKOTO TOKA"

53

JJIEKTpUYECKHUE LIeNH U TIOTPEOUTEN
3JIEKTPUYECKOU 3Hepruu B 6bITy. KopoTkoe
3aMbIKaHHE

54

[ToAroToBKa K KOHTPOJILHOUM paboTe 1Mo TeMe
"JyieKTpUYecKure 3apsAbl. 3apsiPKeHHbIe Tesla U UX
B3aUMo/J el CcTBUSA. [I0CTOSSHHBIN 3JIEKTPUYECKUH

TOK

55

KoHTpoJsibHas paboTa o TeMe "JeKTpUYeCKHe
3apaAabl. 3apsi>KeHHbIe TeJla U UX
B3auMo/J el cTBUSA. [I0CTOSIHHBIN 3JIEKTPUYECKUH

TOK

56

[locTosIHHBIE MarHUThI, UX BSaHMOAeﬁCTBHe

57

Ypok-uccinenoBanue "H3yueHue noseit
NOCTOSIHHBbIX MarHUTOB"

58

MaruuTtHoOe noJsie. MaruuTHoe noJie 3eMJIU U ero
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3HayeHUe JJs )KU3HU Ha 3eMJie

59

OnbIT IpcTesa. MarHuTHOeE noJie
3JIEKTPUYECKOro Toka MarHuTHoOe 1oJie KaTyLIKH
C TOKOM

60

[IpyuMeHeHNEe 3JIEKTPOMAarHUTOB B TEXHUKE.
JlabopaTopHas pa6oTta "U3ydeHue AelCTBUSA
MarHMTHOTO M0Jis1 Ha MPOBOJAHUK C TOKOM"

0.5

61

JJIeKTpOJBUTraTE b IOCTOSTHHOTO TOKa.
Mcnosb30BaHKe 3/1eKTPOBUTATe el B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTeE.
JlabopaTopHas paboTa "KoHcTpyupoBaHue U
M3y4eHre paboThbl 3JIeKTPOJBUTATENS"

62

OnbiTel @apazies. 3aKOH 3JIEKTPOMarHMTHOU
vHAYKUUU. [IpaBusio Jlenua

63

dnexktporeHepaTop. Coco6bl NOyYeHUs
3JIEKTPUYECKOUN IHEPTUU. DJEKTPOCTAHLIUH Ha
BO3006HOBJISIEMbIX UCTOYHHUKAX IHEPTUHU

64

[ToagroToBKa K KOHTPOJIbHOU paboTe 10 TeMe
"JNeKTpUYeCcKre U MarHUTHbIE sIBJIEHUs"

65

KoHTpoJsibHas paboTa no TeMe "JjieKTpUYECKUE U
MarHuTHbIE IBJeHus"

66

Pe3epBHbI# ypoK. PaboTa c TekcTaMu 10 TeMe
"TemnsioBble IBJIEHUS"

67

Pe3epBHbIN ypok. PaGoTa ¢ TeKCcTaMu Mo TemMe
"[loCTOSTHHBIN 3JIEKTPUUYECKUH TOK"

68

Pe3epBHbIil ypok. PaboTa c TekcTaMu o TeMe
"MarHuTHbIE IBJIEHUS "
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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9 KJIACC

No KosmmyecTrBo yacos
J Tema ypoka KoHTpoJibHBIE IIpakTHYeckue
n/o Bcero
pa6oThbl pa6oThbl
1 Mexanu4deckoe ABUXXeHUe. MaTepraibHas TOYKa 1
) Cucrema oTcyeta. OTHOCUTEJILHOCTD 1
MEXaHUYEeCKOTO IBUXKEHUS
3 PaBHOMepHOe NpsAMOJIMHENHOE IBUKEHH e 1
4 HepaBHOMepHOE NPSAMOJIMHEWNHOE ABUXKEHUE. 1
CpeaHsiss U1 MTHOBEHHAsi CKOPOCThb
c [IpsiMo/IMHETHOE PaBHOYCKOPEHHOE JIBUXKEHUE. 1
YckopeHue
6 CkopoCTh NPSAMOJIMHEWNHOTO PAaBHOYCKOPEHHOT0 1
ZBr>xeHus. ['paduk ckopocTu
JlabopaTtopHas paboTta "OnpejeseHre YCKOPEHUs
7 TeJia IPA PpaBHOYCKOPEHHOM [ BUKEHUHU 110 1 1
HaKJIOHHOM IJIOCKOCTH"
8 CBobGoaHoe nagenue tes. OnbIThl [anues 1
PaBHOMepHOe ABM>XeHNe 10 OKPYKHOCTU. [lepuof,
9 Y yacToTa obpalieHusl. JIuHelHas ¥ yriaoBas 1
CKOPOCTH
10 [leHTpOoCTpeMUTe/IbHOE YCKOPEHUE 1
11 [lepBbiii 3ak0oH HbtoTOHA. BekTOp cUJibI 1
12 Bropou 3akoH HeroToHa. PaBHOAeKCTBYIOLAA CHUJIA 1
13 TpeTui 3akoH HeroToHa. Cynepnosunus cu 1
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14

Pemenue 3a1a4 Ha np¥MMeHeHHWe 3aKOHOB HbroTOHA

15 Cuua ynpyroctu. 3akoH ['yka

16 Pemenune 3aza4 no teme «Cusia ynpyroctm»

17 JlabopaTopHas paboTa «OnpeesieHre )KECTKOCTH
NPY>KUHBI»

18 Cusia TpeHus

19 Pewmenue 3aza4 no treme «Cujia TpeHUA»

20 JlabopaTopHas pa6boTta "OnpejiesieHue
K03 duUIMeHTa TPEHHUS CKOJIbXXKEHUS"

21 Pemenue 3aga4 o reMe "3akoHbl HbloToHa. Cusia
ynpyroctu. Cusa TpeHus"

29 CuJjia TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHue cBOOOHOTO NaJleHUSA
Ypok-koHdepeH1Ms "/|BUKEeHUE T BOKPYT

23 rpaBUTaIMOHHOTO IleHTpa (CosiHeYHas cucTeMa).
[amakTukn"

24 Pewrenune 3aza4 no teme "Cusia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTeHUA"

25 [lepBast kKocMuyeckas ckopocTb. HeBecoMocTh 1
neperpysku
PaBHOBecHe MaTepHaIbHOH TOYKU. AGCOTIOTHO

26 TBEpJoe TeJsio. PaBHOBecHe TBEPAOTO TeJia C
3aKperIEHHOM 0ChI0 BpallleHHs

27 MomeHT cuJibl. LleHTp TSAXKecTH

28 PemieHue 3a/1a4 o TeMe "MoMeHT cuJibl. LleHTp

TAXecTu"
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[ToaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe

29 "MexaHHU4YecKoe JABUXXeHUe. BsauMmogencrBue Tea"

30 KoHTposibHas paboTta no TeMe "MexaHHUUYeCKOe
JBM>KeHUe. BsaumogeiicrBue Ten"

31 Umnysbc Tesna. UMnynbc cuiibl. 3aKOH COXpaHeHU A
MMIIyJIbCa. YIIpyroe ¥ Heynpyroe B3auMOLeUCTBHE

37 PeleHue 3a/ja4 1o TeMe "3aKOH COXpaHEeHHUS
UMIyJibca"

33 Ypok-koHdepeHLUs "PeakTUBHOE IBUKEHUE B
IpUpOJie U TEXHUKE"

34 MexaHuyeckasi paboTa U MOLIHOCTb

35 PaboTa CUJIbI TSXKECTH, CUJIbl YIPYTOCTU U CUJIbL
TpeHus
JlabopaTopHas paboTa «OnpeesieHHe pabOThbI

36 CUJIbl TPEHHUS [IPU PAaBHOMEPHOM JIBUKEHUH TeJa
10 TOPU30HTAJIbHOW MOBEPXHOCTHU»

37 CBs3b 3Hepruu v paboTsl. [loTeHHanibHasA
3Heprus

38 KnneTtnueckas sHeprus. TeopemMa 0 KHHETUY€CKOU
3Hepruu

39 3aKOH COXpaHeHUs 3HePruu B MeXaHUKe

40 JlabopaTopHas paboTa «HM3yyeHue 3akoHa
COXpaHEHUS IHEPTUU»

41 KoJsiebaTesibHOE JIBUKEHHE U €T0 XapaKTEPUCTHKH

42 3aTyxarliue KojaebaHUsl. BoiHyX/jleHHbIE
KoJiebaHus. Pe3oHaHC

43 MaTteMaTHU4eCKUH U IPYKUHHBIA MasgTHUKHU
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Ypok-uccienoBanue «3aBUCUMOCTb IIEpUO/A

44 KOJIe6aHUH OT KECTKOCTHU MPY>KUHbI U MacChl
rpy3a»

45 [IpeBpalijeHrEe 3HEPTUU TPU MEXaHUUYECKUX
KoJIe6aHUAX

46 JlabopaTopHas paboTta «Onpe/ie/ieHHe YacTOThI U
nepuo/ia KojiebaHUU NPYKUHHOTO MasiTHUKA»
JlabopaTopHas pa6oTta «[IpoBepka HE3aBUCUMOCTHU

47 nepuo/ia KojiebaHUM rpy3a, Mo/IBEelIEHHOTO K HUTH,
OT MaccChl rpy3a»

48 MexaHu4eckue BoJiHbl. CBOMCTBA MeXaHHUYECKUX
BOJIH. [Ipo10/IbHBIE U NTOTIEPEYHbIE BOJIHBI

49 Ypok-koHdepeHUs "MexaHUYeCKHe BOJHbI B
TBEpAOM Tesie. CeiCMUYeCKHe BOJIHbI"

50 3ByK. PacnipocTpaHeHue U OTpaKeHHe 3BYKa

1 Ypok-ucciegoBanue "HabsroaeHre 3aBUCUMOCTH
BBICOTBI 3BYKa OT 4aCTOThI"

c9 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUYECKHUU
pe30oHaHC

£3 Ypok-koHdepeH1UsA "YAbTpa3ByK U HHPPA3BYK B
npupoie U TeXHUuKe"
[loAroTOoBKa K KOHTPOJIbLHOHM paboTe Mo TeMe

54 "3aKoHbI coxpaHeHUs1. MexaHUYeCKH e KoyiebaHUs U
BOJIHbI"

cc KoHTpoJsibHas paboTa no TeMe "3aKOHbI
coxpaHeHUs. MexaHU4YecKue KOJieOaHUSI U BOJIHBI'

56 JJIeKTPOMArHUTHOE MoJie. 3JIeKTPOMarHUTHbIE

49




BOJIHbI

57

CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH

58

Ypok-koHpepeHuus "llIkana 3J1IeKTPOMarHU THBIX
BOJIH. Mcio/ib30BaHME 3JIEKTPOMarHUTHBIX BOJIH
JIJI1 COTOBOM CBA3U"

59

Ypok-uccienoBaHue "MidyueHre CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbI0 MOGUIBHOTO
TejiepoHa"

60

Pemenune 3aJa4v Ha onpeaesjieHrue 4aCTOThbI U
JAJIMHbI BJIeKTpOMaFHI/ITHOI\/'I BOJIHbI

61

JdJieKTpoMarHMTHas npupoaa ceeta. CKopocTb
cBeTa. BosIHOBBIE CBOMCTBA CBETA

62

HcTouynuku cBeTa. [IpssMosinHeriHOe
pacnpocTpaHeHHe cBeTa. 3aTMeHUsA ColHLA U
JlyHb1

63

3aKOH OTpakeHHUs cBeTa. 3epKaJia. PerieHue 3aza4
Ha IPUMEHEHME 3aKOHA OTPaXKEHU S CBeTa

64

Hpe.IIOMJ]eHI/Ie cBeTa. 3aKOH IIpejoMJieHUd CBeTa

65

[losHOE BHYTpEHHee OTpaKeHHe CBeTa.
Hcnosib30BaHUE MOJHOTO BHYTPEHHETr'0 OTpaKeHHA
B OIITUHYECKUXCBETOBOAAX

66

JlabopaTopHas paboTta "UccienoBaHue
3aBHCHUMOCTH yTJia peJIOMJIEHUs CBETOBOTIO JIy4ya

OT yrJia MaleHUA Ha r'paHUuL e "BO3AYX-CTGKJIO

67

Ypok-koHbepeH1us "HUcnosib30BaHUE MTOJTHOTO
BHYTPEHHEr0 OTPA>KEeHHsI: CBETOBO/IbI,
ONTHUKOBOJIOKOHHAs CBSI3b"
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68

JInnH3bl. OnTHYecKas cuJia JIMH3bI

69 [TocTpoeHue n306paXkeHUH B IMH3aX
JlabopaTopHas paboTta "OnpesesieHrne GoKyCHOTO

70 pacCTOSHUA U ONTUYECKOM CUJIbI COOUparolel
JINH3BI"

1 Ypok-koHdepeHuus "OnTUUeCcKHe IMH30BbIe

7 npubops!”

72 ['J1a3 Kak onThYyeckas cucreMa. 3peHue
Ypok-koHdepenuus "JlebekTnl 3peHus. Kak

73 COXpaHUTb 3peHue"
PaznioxeHue 6es10ro cBeTa B cieKTp. ONbIThI

74 HeroToHa. CiioXkeHue clieKTpa/bHbIX LIBETOB.
Jucnepcusda cBeTa
JlabopaTopHas pa6oTa "OnbIThI 10 pa3JOKEHUIO

75 6eJIoro cBeTa B CIIEKTP U BOCIIPUATHIO LIBeTa
npeAMeTOB IPU UX HAOJII0JeHUH Yepes3 LIBETOBbIE
buapTpel"

76 Ypok-npakTukyM "BosiHOBble CBOMCTBA CBeTa:
aucnepcus, uHTepdepeHya U audpakuus”

77 OneiThl Pesepdoppa v niaHeTapHast MoJiesib aTOMa

78 [Toctynatel bopa. Moaesnb aToma bopa

79 HcnyckaHuve U norJolieHue cBeTa aTOMOM.
KBaHThbI. JInHeHYaThIe CIEKTPHI

80 Ypok-npaktukym "HabsroieHre cieKTpoB
vcnyckaHus"

81 PanoakTUBHOCTD U €€ BU/JbI

82 CtpoeHue aTtoMHOrO0 gapa. HykioHHasa Mozesb
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83 PasnoakTuBHBIe IpeBpaleHus. U3oTomnbl

84 Pemenue 3ama4 o teMe: "PafyoakTHBHbIE
npeBpauieHus"

85 [leprop nosypacnaja

36 Ypok-koHdepeHUUs "PasroaKTUBHbIE U3JTyYEHUS
B IPUPO/IE, MEIULIMHE, TEXHUKE"

g7 AnepHble peakMU. 3aKOHbI COXpaHEHUA
3apsJ0BOTO U MAaCCOBOT0 YHCEJ
JHeprus CBA3U aTOMHBIX A/ep. CBA3b MacChl U

88 3HEepruu

89 PemeHue 3azia4 no tTeMe "fiepHble peakuuu”

90 Peakiyu cuHTe3a U JiesieHus saaep. UcToyHuKH
sHepruu CoJsiHIA ¥ 3BE3 /]
Ypok-koHdepeH1us "fIjepHast aHepreTUKa.

91 JleicTBUSA pafMOaKTUBHbIX U3JYYEHUU HaA )KUBbIE
OpraHusMhbl"
[loAroTOBKa K KOHTPOJIbLHOM paboTe Mo TeMe

92 "JJIeKTpOMarHUTHOE MnoJie. JJIEKTPOMarHuTHbIe
BOJIHbL. KBaHTOBBIE SIBJIEHUSA "
KoHTposibHas paboTa no Teme

93 "JNIeKTpOMarHUTHOE MnoJie. JJIEKTPOMarHuTHbIe
BOJIHbL. KBaHTOBBIE SIBJIEHUS"

94 [ToBTOpEHUE, 060611eHUE. JITabopaTOpHbIE pabOThI
no Kypcy "BsaumogeiictBue Tea"
[ToBTOpEHMEe, 06061 eHE. PellleHe pacyeTHBIX U

95 KayeCcTBEHHbIX 3a/ia4 1o TeMe "TemnioBbie

nporecchl”
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[ToBTOpeHMe, 0600611 eHMe. PellieHre pacyeTHBIX U

96 KayeCcTBeHHbIX 3a1a4 1o TeMe "KII/l TenoBbIx 1
aBuraresen”
[ToBTOpeHUE, 06061 eHHE. PellieHHe pacyeTHbBIX U
97 KayeCcTBEeHHbIX 3a/1a4 1o Teme "KII/] 1
3JIEKTPOYCTAaHOBOK"
98 [ToBTOpeHue, 060611eHHe. JlTabopaTOpHbIE pAOOTHI 1 1
no kypcy "CBeToBbIe sIBJIeHUS"
99 [ToBTOpeHue, 060611eHHEe. PaboTa C TEKCTAaMHU 1O 1
TeMe "3aKOHbI COXpaHEHUsI B MeXaHuKe"
100 [ToBTOpeHue, 060611eHHEe. PaboTa C TEKCTAaMHU 1O 1
TeMe "Kosie6aHus U BOJIHBI"
101 [ToBTOpeHue, 060611eHHe. PaboTa c TEKCTaMU 10 1
TeMme "CBeTOBbIE SIBJIEHUS "
102 [loBTOpEHME, 06061IeHHE. PaboTa € TEKCTaMu 1O 1
TeMe "KBaHTOBas U sijjepHas ¢usuka"
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 27
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