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IIOACHUTEJIBHASA 3AIIMCKA

[lporpamma 10 (U3MKe Ha YpOBHE OCHOBHOTO o00iiero ob6pa3oBaHuUs
cocTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeboBaHM K pe3y/jbTaTaM OCBOEHMs Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTebHOW MPOTPaMMbl, TIPe/|CTaBJIeHHbIX B
dI'OC 00O, a Takxe ¢ yuéToM (heepanbHOM paboueii TpOrpaMMbl BOCITUTAHUS U
KoHr1jeniyu riperno/jaBaHus yueOHoro rnpeameTa «Dusukar.

CopepkaHve mnporpaMMbl IO (U3MKe HarpaBAeHO Ha (OpPMHpOBaHHeE
eCTeCTBeHHOHAYYHOW TPaMOTHOCTH OOYYalOIIUXCS W OpPraHU3alfio W3yUueHHs
GbU3MKKM Ha JleITe/IbHOCTHOM OCHOBe. B rmporpamMme 1o (u3vke YUuWTBHIBatOTCS
BO3MOKHOCTH y4eOHOro TipeaiMera B peanu3auud TpeboBanuit ®I'OC 000 k
TIJTAHUPYEMbIM JTMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHUs], a TakxkKe
MeXXTpeJMeTHbIe CBSI3M eCTeCTBEHHOHAYYHbIX YyueOHBIX IpeJMeTOB Ha YpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[Tporpamma 110 ¢H13MKe ycTaHaBAMBaeT paciipejiesieHre yueOHOTO MaTepuasia
1o rojilaMm oOyueHusi (MO Kaaccam), TipejjiaraeT MPUMEPHYI0 T0C/eI0BaTeIbHOCTh
V3y4yeHUs TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS TPEAMETHOr0 COJepXXaHUsl U
yuéTe BO3pacTHLIX 0coOOeHHOCTel 00yJaroIXxcsl.

[Tporpamma 1o (usuke pas3paboTaHa C 1ie/IbI0 OKa3aHWsS MeTOAUuUecKOi
TIOMOIIY YUUTEJTI0 B CO3/laHMX paboueii mporpaMMsbl 110 yueOHOMY TIpe/IMeTy.

dusmrKa SBISeTC CHCTeMOO0OPA3yOIIUM /IS eCTeCTBeHHOHAYUHBIX YUeOHBIX
MpeJMeTOB, TOCKOJIbKY (U3HWyeckue 3aKOHbI JieXkaT B OCHOBe TPOLIeCCOB U
ABJIEHUM, W3y4yaeMbIXx XuMUeH, Ouosiorveldi, actpoHoMuer u (u3nUecKoi
reorpadueii, BHOCUT BK/JaJi B eCTECTBEHHOHAyUHyH KapTUHy MWUPa,
Tpe/jocTaB/isieT Haubosiee sicHble 00pa3ibl TIPUMEHEHWSI HAy4yHOro MeToja
T03HaHMS, TO eCTh Crocoba MoydeHrst JOCTOBEPHbIX 3HaHWM O MHUPe.

OpHa u3 T/IaBHBIX 3a/lau (hr3Mueckoro obpa3oBaHUsI B CTPYKType 0OIIero
o0Opa3oBaHUsI COCTOMT B (POPMHPOBAHUM e€CTeCTBEHHOHAYUHOW TPaMOTHOCTU U
MHTepeca K Hayke y 00yuaromuxcs.

N3yuenve ¢u3uku Ha 0a30BOM YpOBHe TMpeAriosaraeT OBJajieHue
CeyIONAMHA  KOMIIETEHTHOCTSIMHM, XapaKTepU3YyIOIUMH eCTeCTBeHHOHayUHYIO
I'PaMOTHOCTb:

e HAYUYHO OOBSICHSITH SIBJIEHUSI;

e OI|eHWBATh Y IOHUMAaTh 0COOEHHOCTH HAayYHOT'0 WCC/IeJOBaHMS;

e UHTEpPIpeTUpOBaTh  JlaHHble W MCIOJIb30BaTh  Hay4Hble
Jl0Ka3aTesIbCTBa JJIs1 N10/1y4YeHHsl BEIBOJIOB.

Llenrn wu3yueHusi (PU3MKKA Ha YpPOBHe OCHOBHOTO 001iero ob6pa3oBaHUs
orpesiesieHbl B KoHIenuu TiperiofiaBaHust yueOHOro rmnpeaMera «®Pu3rka» B
oOpa3oBaTesibHBIX OpraHu3anusix Poccuiickoii @epepaiiuy, peanu3yHOIIUX
OCHOBHBIe  0011je0Opa3oBaTe/ibHble TPOTPaMMbl, yTBEPXKAEHHOW pellieHrueM
Konnerun MuHucTepcTBa npocBeitieHus Poccuiickoit ®epepaiiyu (poTokos oT 3
nekabpst 2019 r. Ne [TK4BH).

ey u3yueHus Pu3uKu:



npuoOpeTeHre WHTepeca W CTpeM/eHus: O0ydJaroIuxcsi K HayuHOMY
W3yUeHUIO TPUPObl, pa3BUTUE HX HHTE/JIEKTYa/JbHbIX W TBOPUECKUX
CII0COOHOCTel;

pa3BuUTHeE MPe/CTaBAeHUA 0 HAYYHOM MeTOo/ie T03HaHUsl U (POpMUPOBaHUe
WCCJIeJOBaTe/IbCKOTO OTHOLLIEHUS K OKPY KarOIUM SIBJIEHUSIM;
dbopMUpOBaHWEe HAyYHOTO MHPOBO33peHUsI KaK pe3yJbTaTa HW3yueHust
OCHOB CTPOeHUsI MaTepuu U (PyHJaMeHTa/lbHbIX 3aKOHOB (PU3UKY;
dbopMUpoBaHUe TipeCTaBlieHUd O Poau (GU3UKW [Jis pa3sBUTUSL APYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHe  TIPEACTaBIEHMM O  BO3MOXHBIX  cdepax  Oyayiien
ripodeCCHOHA/ILHOM [lesITe/IbHOCTH, CBSI3aHHOW C (hM3MKOM, MOJrOTOBKA K
JanbHelieMy oOyueHHI0 B 3TOM HallpaBJ/ieHUH.

HocTwkeHne 3TUX liefied TMporpamMmbl MO (U3MKe Ha YPOBHE OCHOBHOTO
o01iero obpa3oBaHusi obecrieurBaeTCs pellieHreM C/IeyHIIYX 3aau:

nproOpeTeHWe 3HAHWKM O JUCKPETHOM CTPOEHHH  BeI[eCTBa, O
MeXaHUUeCKUX, TeIUVIOBbIX, 3/€KTPUUeCKUX, MarHUTHbIX W KBAaHTOBBIX
SIBJIEHUSIX;

nproOpeTeHre YMEHWM OMUCHIBAaTh U OOBSICHATH (hu3nuecKue SIBJEHUS C
WCII0/Tb30BaHMEM TOTyUYeHHbIX 3HAHWUM;

OCBOEHWe METO/IOB pellleHHs TIPOCTeWIIMX PAacuéTHbIX 3a7ay C
WCII0J/Ib30BaHUEM bur3nueckux Moz esien, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHe YMeHUI Hab/o1aTh PUPO/HbIE SIBJIEHUS] U BBITOHSTD OTbITHI,
naboparopHble paboOTbl W 3SKCIepUMeHTa/bHble HUCC/IeJOBaHUS C
WCTI0/Ib30BaHHUEM H3MepUTe/TbHBIX TTPUOOPOB;

OCBOeHMe TIPHUEMOB paboThl ¢ MHbOPMaIel (GhHU3MUecKoro Cojiep’KaHus,
BK/TIFOUasi MH(POPMALMI0 O COBPEMEHHBIX AOCTWKEeHUsIX (U3UKU, aHa/IU3 U
KPUTUUECKOe OlleHMBaHWe UH(OopMalLuy;

3HAaKOMCTBO €O Cc(hepamu Npo(ecCuoHaIbHOM /1eITeIbHOCTH, CBSI3aHHBIMU
Cc ¢uU3MKOM, W COBpPeMeHHbIMU TeXHOJIOTUSIMM, OCHOBAaHHbBIMH Ha
JNOCTKeHUsIX (hr3nudecKou HayKu.

Ha u3yuenune ¢usuku (0a30BbIii ypOBeHb) Ha YPOBHE OCHOBHOT'O 0O0II[ero

obpa3oBaHus oTBOAUTCs 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hejieno), B 8
K/acce — 68 yacoB (2 yaca B HeJiento), B 9 knacce — 102 yaca (3 yaca B HeJieio).

[Ipennaraembiii B Tiporpamme 1o ¢u3vke nepeyeHb J1a00paTOPHBIX paboT U
OTILITOB HOCUT PeKOMeH/IaTe/IbHbIM XapaKTep, YUUTesIb JiejiaeT BbIOOD MpOBe/ieH s
nmabopaTopHbIX pabOT ¥ OMBITOB C YYETOM WHWBUAYaJbHBIX OCOOEHHOCTeM
00yuaroIrXxCcsl, CMMCKa KCIIePUMEeHTA/bHBIX 3a/laHuM, TpejjlaraeMbIX B pPaMKax
OCHOBHOTI'0 I'OCYZIapCTBEHHOI'0 3K3aMeHa I10 (u3HuKe.

COAEPXAHUE OBYUEHUA
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Pa3pen 1. ®u3uKa U eé posib B I03HAHUHU OKPY’KalIlero Mupa.

®dusrka — Hayka O npupoje. fByeHus npupozpl. dusnueckue sBIEHUS:
MeXaHWUeCKue, TeryIOBble, 3JIeKTPUYeCKre, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusnueckre BeIUUMHBI. V3MepeHue (QU3NUECKUX BelWYMH. PuUnueckue
nipubopsl. [TorpemniHOCTh U3MepeHuid. MeKayHapogHasi CUCTeMa eVHULI.

Kak ¢usmka U [pyrde ecTeCTBEHHble HAyKu UW3y4yalOT [PUPOJY.
EcTecTBeHHOHAYUHBIM MeTO/| TI03HaHUWs: HaOMIoJeHHe, TMOCTaHOBKA HAy4YHOTO
BOITPOCA, BBIIB)KEHUe TUIOTe3, SKCIIEPUMEHT 110 TIPOBEepKe TMIoTe3, 00bsCHeHHe
HabJstro/jaemMoro sieyieHust. Onrcanve GU3NUeCKUX SIBJIEHUH C TIOMOIIBbIO MO/Iesiei.

emoncmpayuu.

1. MexaHnueckue, TeIUIOBble, 3/€KTPUUECKHEe, MarHUTHble, CBETOBbIE

SIBJIEHUSL.
2. ®usnueckue TpUOOPBI U TIPOIieiypa MPSIMbIX W3MepeHHUi aHa/IOTOBLIM U
11 (POBLIM IPUOOPOM.

JlaGopamopHhble pabombl U ONbIMbL.

1. OmpegesneHue 11eHbI Ae/leHUs 1IKa/Ibl U3MepUTebHOT0 TIprbopa.
N3mMepeHure pacCTOSHUM.

M3mepeHre 06bEMa KUJKOCTH U TBEPIOTO Tera.
OrnipejeneHvie pa3MepoB MaibIX TeJl.
N3MepeHue TemriepaTypbl TpPUA MOMOIIM KUAKOCTHOIO TepMOMeTpa U
JlaTurKa TemIieparyphl.
6. IlpoBeseHue uCC/eJOBaHUS T10 MPOBEPKe TUIIOTe3bl: [aJbHOCTb ITOJIETa
IIIapyKa, MyIIeHHOTO TOPU30HTa/bHO, TeM 0o0Jibiile, ueM 0oJibIlle BhICOTa
TyCKa.

Paspen 2. IlepBoHauyaibHbIe CBeJJeHUs 0 CTPOEHHHU BellecTBa.

CrpoeHve BellecTBa: aTrOMbl U MOJIEKYJbl, WX pa3Mepbl. OTMbITHI,
JlIOKas3bIBarollye TUCKPeTHOe CTPOeHHe BellleCTBa.

Oewkenne yactvl BewlecTBa. CBsi3b CKOPOCTH [JBWXKEHHS YacTUL] C
TeMriepatypoui. bpoyHoBckoe paBwkeHuwe, auddysus. B3aumojelcTBue YacTui]
Bell|eCTBa: TIPUTSKEHKe U OTTa/IKUBaHUe.

ArperaTtHble COCTOSIHHS BellleCTBa: CTPOEHUWE ra3oB, JKUJKOCTeM U TBEPJbIX
(KpucTa/uiMyeckrx) Tea. B3auMOCBSI3b MeXKJy CBOMCTBaMHU BEIeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

demoncmpayuu.

1. HabsrogeHrie 6pOyHOBCKOTO JBUKEHMUS.

2. Habmogenue auddysuu.

3. Habmomenve — sBieHWl,  OOBACHSAIOIIUXCS  TIPDUTSDKEHUEM WU

OTTaJIKMBaHWEM YaCTHL] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

vk DN



1. OueHka [JuameTpa aromMa MeTOAOM PpSZIOB (C  MCIOJIb30BaHUEM

¢doTorpaduii).

2. OmnbIThl TI0 HAbO/TFO/IEHUIO TEIJIOBOTO PacIliMPeHKs Ta30B.

3. OmnbIThl IO 0OHAPY>KEHUIO IeHACTBUSI CUJT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3gen 3. /IBokeHue ¥ B3aMO/IeliCTBHE TeJl.

MexaHuueckoe JBrKeHUe. PaBHOMepHOe U HepaBHOMEpDHOe [BUKeHHe.
Ckopoctb. CpejHsiss CKOPOCTb IPY HEPaBHOMEpPHOM /BWXeHUU. Pacuér rnytu u
BPeMeHU [IBUKeHUS.

fBnenne wHepuyy. 3akOH MHepLMH. B3aumopencTBue Tesl Kak IpUYMHA
VM3MEHEeHUs] CKODOCTU [BWXeHus Tejl. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnotHOCTE BewlecTBa. CBsA3b MUVIOTHOCTM C KOIWMYECTBOM MOJIEKYJ B €[UHULIE
o0BEMa BelljeCTBa.

Cuia Kak XxapakTepuCTHKa B3auMozeucTBus Tes. Cuia ynpyrocTu U 3aKOH
['yka. M3MepeHre Cuiibl C TIOMOLLBIO AWHAMOMeTpa. fIBjieHue TATOTeHUs U Cuja
TspKecTy. Crjla TsDKeCTH Ha [pyrux raHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJI, HarlpaB/eHHBIX MO OJHOM NpsiMou. PaBHozelcTByromas cui. Cuia TpeHwus.
TpeHvie CKOJIb)XKeHUs U TpeHue T0Kos1. TpeHre B IPUpPO/e U TeXHUKe.

emoncmpayuu.

HabJtojeHrie MexaHUUeCKOTO JBM>KEHUs Tesla.
V3mepeHre CKOPOCTH MPSIMOJIMHEWHOTO BUYKEHUS.
HabtoeHuie siBieHUsT MHEPLIWH.
HabJtojeHrie n3MeHeHUsI CKOPOCTH TIPY B3aUMOJZeMCTBUU Tel.
CpaBHeHre MaccC Mo B3aUMOJEUCTBHUIO TeJl.
Cro>xeHHe CWJI, HaNpaBJ/IEHHbIX 110 OJHOM TIPSIMOM.
ﬂaﬁopamopuue pabombl u onbIMbL.
1. OrnpepenieHre CKOPOCTA PaBHOMEDHOIO [IBW)KeHHUs (I1apyKa B >KUIKOCTH,
MO/Ie/Iv 3/IeKTPUUeCKOTr0 aBTOMOOWIS U Tak Jiasee).
2. OmpepeneHvie cpefiHell CKOPOCTH CKOJIbKeHHWsI OpycKa WM IIapHKa II0
HAaKJIOHHOU TJIOCKOCTH.
3. OmpepesnieHue IJIOTHOCTU TBEPAOLO Tesia.
4. OmbITbI, JA€MOHCTPUPYIOILMe 3aBUCUMOCTh pacTsbkeHUs (Jedopmaliun)
TIPY>KUHBI OT TIPUI0’KEHHOU CUJIBI.
5. OMbITBI, JEMOHCTPUPYIOIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIb)KEHUSI OT
BeCa TeJia U XapakTepa COTNPHKACAIINXCS MOBEPXHOCTEN.

Pa3pen 4. [laB/ieHre TBEPABIX TeJl, )KMJKOCTeH M ra3oB.

HaBnenve. Criocobbl yMeHbIlIeHUsI U yBellMueHusi JaBiaeHus. JlaBieHue rasa.
3aBUCUMOCTh [laBfieHHsi ra3a OT 00béMa, Temriepatyphl. Ilepefaua zgaByieHUS
TBEPABIMU TejlaMM, KUAKOCTSAMM U rasamu. 3akoH Ilackans. [THeBMaTuhueckue
MaIlMHbI. 3aBUCUMOCTh [JaBeHUs >KUJKOCTH OT TayOuHBL ['mapocTaTHyecKuid
napaziokc. Coob1jarommyecsi cocypl. ['uipaBinyeckrie MeXaHU3MBI.

AtMocdepa 3emsin U atMocepHoe AaBreHUWe. [IpUUMHBI Cyll[eCTBOBaHUS
BO3AyITHOW oOosouku 3emu. OmbiTr Toppuuerii. M3mepeHue aTtMoc@epHOTO
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JlaBjieHUsi. 3aBUCUMOCTb aTMOC(HEepHOTo ZiaB/ieHHs OT BbICOTHI HaJl YDOBHEM MOPSI.
[Tpubopsl A5t u3MepeHusi aTMOC(hepHOTo JlaB/IeHusl.

[elicTBue >XUAKOCTHA U ra3a Ha MOTPYy>KEHHOe B HUX Tes0. BrITanKkuBarolas
(apxumenoBa) cusa. 3akoH Apxumena. [InaBanue ten. BosgyxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD /laB/IeHUsI Ta3a OT TeMIlepaTyphl.

[Tepenaua maBaeHust )KUJKOCTBIO U Fa30M.

Coo0rmaroryecs: CoOCyAbl.

['mapaBIMuecKyii mpecc.

[TposiBieHue [ielicTBUS aTMOC(EpPHOTO AaBIeHUs.

3aBUCHMOCTh BBITAJKABAKOIIEN CUIBI OT OObEMa TMOTPY>KEHHOM YacTu
Tesia Y TJIOTHOCTU >KUJKOCTH.

PaBeHCTBO BbITAJIKUBAIOILEN CUJ/IbI BECY BBITECHEHHOM XKUKOCTH.

8. Yi10BMe IUJIaBaHUA TeJl: TJlaBaHWe WM TOrPY’KeHHWe Tesl B 3aBUCMMOCTHU
OT COOTHOIIIEHUSI TJIOTHOCTEH Tesa U >KUAKOCTH.

JlabopamopHblie pabombl U ONbIMbI.

1. UccrenoBaHre 3aBUCMMOCTH Beca TeJla B BoJie OT 00bEMa TOrpyKEHHOM B
JKAJKOCTh YaCTH TeJia.

2. OrnpenenieHVe  BBITATKUBAKOIeWd CU/bI, J€WCTBYIOLlEM Ha  TeJlo,
IIOTPY>KEHHOE B )KUJKOCTh.

3. TIpoBepKa He3aBMCUMOCTH BbITAJIKUBAIOIEH CUJIbI, IeUCTBYIOIEH Ha Tel0
B JKUJIKOCTH, OT MacCChI TeJia.

4. OrnbIThl, JeMOHCTPUPYHIOLME 3aBUCMMOCTb BBbITA/IKUBAIOLEU CHUJIbI,
JeNCTByIOllleld Ha Teno B JKUAKOCTH, OT OO0bEéMa TOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJjia U OT TJIOTHOCTH XKUAKOCTH.

5. KoHCcTpyupoBaHue apeomMeTpa WIM KOHCTPYHMpDOBaHWe JIOAKA U
oripeziejieHHe eé rpy3ornobEMHOCTH.

Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPrU.

MexaHuueckasi paboTta. MOIIHOCTb.

[TpocThle MeXaHW3MBI: pbluar, 0JIOK, HAK/JIOHHas TUIOCKOCTb. IIpaBuiio
paBHOBecHsi pbluara. IIpviMeHeHHe TIpaBWIa paBHOBeCHsI pbluara K O/IOKy.
«30/0T0e mpaBwio» MexaHuWkd. KIIJI npocteix MexaHusmoB. IIpocTeie
MeXaHU3MbI B OBITY U TEXHUKe.

Mexanuueckasi >Heprusi. KuHeTMyeckas W TNOTeHLMadbHas >SHEPrUsl.
[IpeBpalijeHre OJHOTO BHU/JlJa MEXaHMYECKOW SHEPryy B IPYroM. 3aKOH COXpaHeHUs
SHEPIrUM B MeXaHUKe.

lemoncmpayuu.

1. I[IpumMepbl MPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Omnpegenenvie paboOThI CHBI TPEHHUSI MPH PaBHOMEPHOM [IBIKEHWM Tea
10 TOPU30HTA/IbHOU MOBEPXHOCTH.

WccnenoBaHve yC10BUM paBHOBECHS phlyara.
N3mepenue KI1/l HaK/IOHHOM TIJTIOCKOCTH.

A S e



4. V3yueHue 3aKOHa COXpaHEHHsI MeXaHUUYeCKOW SHepIrumu.
8 KVIACC

Pa3pen 6. TentoBbie AB/1eHMA.

OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUU CTPOEHUS
BelrjectBa. Macca U pasMmepbl aTOMOB U MoJieKy/l. OmbIThl, MOATBeprKJaroljve
OCHOBHBIE T10JI0KEHHSI MOJIeKY/IIPHOKUHeTHUUYeCKOU TeOpHH.

Mogenu TBEPJOr0O, >KUJKOTO UM Tra3000pa3HOr0 COCTOSIHMM BelllecTBa.
Kpucranmueckre u amopdHbie Tea. OObsICHeHe CBOWCTB Ta30B, KUJKOCTEH M
TBEDJbIX Tel Ha OCHOBE TIOJIOKEHUM MOJIEKY/ISIPHO-KUHETUUEeCKOM TeOpUH.
CmauvBaHMe U Kanu/uIsipHble siBjieHrs. TerioBoe pacllvpeHre U CkaTue.

Temnieparypa. CBs3b TemriepaTypbl CO CKOPOCTBbIO TeIJIOBOIO [BHKEHUS
yactull. BHyTpeHHsisi sHeprus. CriocoObl H3MeHeHHsI BHYTPEHHeM SHepruu:
Terviorepeaya v COBeplilIeHne paboThI. Buppl Terviorepeaayuu:
TeIIONPOBOJAHOCTb, KOHBEKLIUS, U3/TyUueHUe.

KonnuecTBO TemyioThl. Y/e/bHas TeIJIOEMKOCTh BelllecTBa. TeriooOMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeIyioBoro OasaHca. [lnaBneHwe U
OTBepJieBaHWe KpUCTA/VIMUeCKUX BeleCcTB. Y/elbHasd TelloTa I/1aBJIeHUS.
[TapooOpa3oBanue W KoHjeHcanus. Mcrapenue. KurieHue. YzenbHas TeruioTa
rapooOpa3oBaHusl. 3aBHCHMOCTh TeMIlepaTypbl KWIIeHUs OT aTMoc(epHOTo
JlaBJIeHUS.

Byia)xHOCTB BO34yXa.

OHeprus TOIUIMBA. Y Jje/ibHasi TeryioTa CropaHusl.

[TpunaIMel paboTel TemaoBbix gBuratened KII/I TerioBoro ABuraTesis.
TerioBble ABUraTeM U 3allUTa OKPY KaroIller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpallieHus1 SHepruu B TeIIOBbIX IpoLieccax.

demoncmpayuu.

1. Habsrogenrie 6pOyHOBCKOTO ABUKEHMUS.

Habsogenue auddysuu.

HabJtoeHue siBlieHHY CMaurBaHUs Y KallA/UIIPHBIX SIBJIEHUM.
HabJttojeHre TerjioBOro paciiiMpeHust Tejl.

3MeHeHWe faB/ieHUsl Ta3a MpY M3MeHeHWU O00BbEMa U HarpeBaHWUW WU
OXJIXK/IeHUU.

6. IlpaBuia v3MepeHUs: TeMIlepaTyphl.

7. Bugpl Teruionepesauu.
8
9
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OxJ1a>xieHre TIpY COBepIIeHNH paboThl.
HarpeBaHwue npu coBepIiieHU: paboThl BHEIITHUMU CHTAMHU.
10. CpaBHeHHe TeTJIOEMKOCTeH pa3/IMUHbIX Bell[eCTB.
11. HabmomeHre KumeHusl.
12. HabsrojeHre MOCTOSIHCTBA TeMIIepaTyphl MPH T/IaB/IeHUH.
13. Mogenv TeTUIOBbIX ABUTaTeTel.
JlaGopamopHble pabombl U ONbIMbL.
1. OTBITBI 110 0OHAPY>KEHUIO JEHUCTBHUS CHJT MOJIEKYJISIPHOTO TTPUTSDKEHHS.



OnbITHI 1O BIPALJMBAaHMIO KPUCTAJIJIOB [TOBAPEHHOM COJIM WJIM Caxapa.
OnbITel TI0 HAOMIOZIEHUIO TETUIOBOTO PACLUIMPEHUs Ta30B, KUAKOCTeH U
TBEP/BIX TeJl.

OmnpezeneHve AaByieHUs BO3yxa B Oa/i/loHe LITIPULIa.

5. OmbITbl, JAeMOHCTPUPYIOLUE 3aBUCUMOCTb [JaBjleHUs BO3JyXa OT ero

00bEMa M HarpeBaHUsI UIH OXJIaXKeHUsl.

6. TlpoBepka rumoresbl JIMHENHOM 3aBUCUMOCTH AJIUHBI CTOIOMKA KUAKOCTH

B TEDPMOMETPUUYECKOM TPyOKe OT TeMIiepaTyphl.
7. HabmomeHnve w3MeHeHWsI BHYTpeHHeW OJHepruM Tejla B pe3yJbTaTe
Teruioniepeaun ¥ pabOThl BHEIIIHUX CUJI.

8. UccnemoBanue siBjieHUs1 TeruiooOMeHa TIPU CMeIIMBaHUM XOJIOJHOW U

ropsiyeu BOJIbl.

9. OmnpejesnieHrie  KOIWYeCTBA  TEIUIOThbl, T[IOJYYEHHOTO BOJOW  TMIpH

TeriooOMeHe C HarpeTbIM MeTa/UTMYeCKUM LIUIMHIPOM.

10. OnipepiesieHre yze/IbHOM TEMJIOEMKOCTH BellleCTBa.

11. lccieoBanue mpoliecca UCIapeHus.

12. OnipepiesieHrie OTHOCUTE/IBHOM BIIQXKHOCTHU BO3/yXa.

13. OnipepiesieHre yze/IbHOM TETUIOTHI [J1aB/IeHHUS JIb/A.

Pa3pen 7. DinekTpuuyecKue U MarHUTHLbIE SIBJICHUS.

OnekTpusauys Ten. [IBa pojja 3/eKTpUYECKUX 3apszfoB. B3anmogelicTBhe
3apsDkeHHbIX Tejl. 3akoH KysoHa (3aBUCMMOCTB CWIBI  B3aUMO/e€HCTBUS
3apsUKeHHBIX TeJT OT BeJIMYUHBI 3apSiZIOB U PACCTOSTHUS MEXAY TeJlaMH).

OsiekTpruueckoe mnosie. HanpsokEHHOCTH 3/1eKTpUueckoro 1oJis. IIpuHiun
Cyneprno3vLIUU 3JIeKTPUUECKHX TT0J1eM (Ha KaueCTBeHHOM yYPOBHE).

Hocurenu snekTprueckux 3apsifjOB. DJIeMeHTapHbIM 3JIeKTPUUYECKUM 3apsif.
Crtpoenne aroma. [IpOBOAHMKM ¥  AWDJIEKTPUKU. 3aKOH  COXpaHEeHHUst
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKu TOK. YC/IOBUSI CYL[eCTBOBAHUS 3/€KTPUYECKOrO TOKaA.
VCTOUHMKM TIOCTOSSHHOTO TOKa. [leWCTBUSI 3JIEKTPUUECKOrO0 TOKa (TervioBoe,
XUMHUYECKOe, MarHUTHOE). DJIeKTPUUECKUM TOK B )KUJKOCTSAX U ras3ax.

Onekrpuueckass uemnb. Cujga TOKa.  DJIEKTpUYeECKOe  HalpspKeHue.
CorpoTuB/ieHre NPOBOJHUKA. Y/elbHOe CONpPOTHBIIeHHe BelllecTBa. 3aKoH Oma
A ydactka uenu. IlociesoBatesibHoe U Mapasijie/lbHOe — COeiUHeHue
TPOBOJJHUKOB.

PaboTa ¥ MOIIHOCTb 3/IEKTPUUECKOTO TOKa. 3akoH [Dkoysns—/leHia.
OneKkTprUyecKue 1Lefy U ToTpebuTenu 31eKTprueckoil s3Hepruu B 6biTy. KopoTkoe
3aMbIKaHUe.

[TocTositHHBIE ~ MarHUTHL.  B3aWMofelcTBMe  TTOCTOSIHHBIX ~ MAarHWTOB.
MarnuTtHoe nosie. MarHuTHoOe 110/ie 3eMJ/IM U ero 3HaueHue 1Sl )KU3HU Ha 3emiie.
OmneiT  Opcresa. MarHutHoe T1Io/1e  371eKTpUyeckoro Toka. [IpumeHenue
3JIEKTPOMAarHuTOB B TeXHUKe. JleliCTBe MarHUTHOIO MOJIs1 HA MPOBOJHUK C TOKOM.
OneKTpoJBUraTesb TOCTOSHHOrO TOKa. Vcronb3oBaHMe >/eKTpoJBUraresen B
TeXHUYECKMX YCTPOMCTBAX Y Ha TPAHCIIOPTe.



OmnbiTel Papajes. SIBneHre 31eKTpOMarHuTHOM MHAYKUMU. [TpaBuno JleHia.
OJIeKTporeHeparop. Criocobbl TM0/IyYeHust 3JIEKTPUUECKOU SHEepIumu.
D/IeKTPOCTaHLIMK Ha BO30OHOB/ISIEMBIX UCTOUYHUKAX YHEPTHU.

emoncmpayuu.
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25.

OneKTpuU3aLys TeJl.

[1Ba pozia 3neKTprUYeCcKuX 3apsi[ioB U B3aUMO/eICTBUE 3apsKeHHBIX TeJl.
Y CTpONCTBO UM IeliCTBHUE 3/IEKTPOCKOIIA.

OneKTpocTaThuecKas UHAYKLMS.

3aKOH COXpaHEeHHs 31eKTPUUYEeCKUX 3apsi/ioB.

[TpOBOHUKH U AN3/IEKTPUKHU.

MogenvpoBaHue CUNIOBBIX TMHUM 371eKTPUYECKOTO MO,

VICTOYHUKM OCTOSIHHOT'O TOKa.

[eiicTBUS 3/1€KTPUUYECKOTO TOKA.

. DJIeKTPUYECKUU TOK B JKUJKOCTH.

. "'a30BbIl pa3psj.

. I3aMepeHue cuiibl TOKa aMIiepMeTpOM.

. I3MepeHue 3/1eKTpUUeCKOro HarpsykeHUsI BOJIbTMEeTPOM.

. PeocTtaT 1 MarasuH CONpOTUBIEHUN.

. B3anmogeiicTBre MOCTOSIHHBIX MarHUTOB.

. MojenupoBaHue HeBO3MOXHOCTH pasze/ieHus I10/IF0COB MarHuTa.
. MogenupoBaHre MarHATHBIX T0JIeU MOCTOSTHHBIX MarHUTOB.

. OneIT Opcrena.

. MarauTHoe 110Jie TOKa. DJIeKTPOMAarHur.

. [eriCcTBUe MarHUTHOTO MOJIS1 HA POBOJHUK C TOKOM.

. DJIeKTPOABUTaTe b ITOCTOSTHHOTO TOKA.

. UccnefoBanue siByieHUs 3/1eKTPOMarHUTHOU UHZAYKLIAU.

. OnbITel Papazes.

. 3@aBUCMMOCTb HarpaB/eHUs1 WHAYKLUWOHHOTO TOKa OT YCJIOBUM €ro

BO3HMKHOBEHUSA.
BHEKTPOFEHEPBTOP ITOCTOAHHOI'O TOKA.

JlaGopamopHble pabombl U ONbIMbL.

1.

o U kW

OnbIThl 10 HAOMIOAEHWIO 3/IeKTPU3alMA  Tel WHAYKIWed U TIpH
COTIPUKOCHOBEHUH.

WccnemoBanre [JeMCTBUS 3EKTPUUECKOTO TII0JII HA TIPOBOJHUKH M
JV3/IEKTPUKH.

CO6opka 1 mpoBepKa paboThI 3/IeKTPUUYECKOH 1[eTTH TTIOCTOSIHHOTO TOKa.
li3MepeHHe U peryMpoBaHye CHIIbI TOKA.

3MepeHHe U pery/MpoBaHye HalpsoKeHHS.

WccnenoBaHre 3aBUCMMOCTU CW/IbI TOKa, WAYIIEro uepe3 pe3ucTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA 1 HaMPsHKEHUS Ha pe3rCTope.

OTBITHI, J€eMOHCTPUPYIOIIHe 3aBUCHMOCTD 3/1IeKTPUYECKOT0
COTIPDOTHBJIEHUS] TIPOBOJHWKA OT €ro JJIMHBI, TUIOIIQJ{ TIOTIePeuyHOro
CeueHUs ¥ MaTepHaia.



8. IlpoBepka mnpaBwia C/IOXKEHUS HAMNpPSKEHWA NpU TOC/Ie0BaTebHOM
COeIMHEHVH [IBYX Pe3UCTOPOB.

9. IlpoBepka mnpaBwia [Jis CWIbI TOKa MPU TapajvieJiLHOM COeJUHEeHUU
Pe3UCTOpPOB.

10. OripesienieHre pabOThI 3/IEKTPUUYECKOTO TOKA, UYIL[ET0 uepe3 pe3nucTop.

11. OrnipepiesieHie  MOILIHOCTM  3JIEKTPUYECKOTO TOKa, BbIJEIsieMOU Ha
pesucrope.

12. cciefoBaHve 3aBUCMMOCTU CUJIbl TOKAa, UAYLLIEro uyepes JIaMIIOUKY, OT
HarpspKeHUs Ha Hewu.

13. Onipegennenne KII/I HarpeBaTesns.

14. UccnefoBaHre MarHUTHOTO B3aWMO/IEUCTBUS IMOCTOSIHHBIX MarHUTOB.

15. I3yueHMe = MarHUTHOIO TIO/I1  IIOCTOSAHHBIX MAarHUTOB TPU  UX
00beIMHEeHUH U pa3/ie/ieHHH.

16. ViccnepoBaHue [1eMCTBUS 3/1IEKTPUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.

17. ONBITBI, /1€MOHCTPUPYIOIIME  3aBUCUMOCTb CHUJ/Ibl  B3aWMO/EHUCTBUS
KaTyIUKU C TOKOM W MarHMra OT CW/Ibl TOKA W HarpaB/eHUs] TOKa B
KaTylLKe.

18. I3yueHue [eiCcTBUSI MarHUTHOTO T0J1S1 HAa TIPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue paboThl 3/1eKTPO/IBUTATe IS,

20. samepenue KII/I syiekTpoBUraTe/ibHOW YCTaHOBKHU.

21. OmBITEIl TI0  WCCJIeJOBAaHUI0 SBJIEHUS 3JIEKTPOMAarHUTHOM WHAYKLMWU:
WCC/leJOBaHWe W3MEHEeHWU 3HAaueHWs] W HarlpaB/eHWs WHIYKLMOHHOIO

TOKa.
9 KV/IACC

Pa3pen 8. MexaHnueckue siB/IeHHS.

Mexanuueckoe [JBwkeHue. MarepuanbHass Touka. (CucreMa OTCYéTa.
OTHOCHTE/ILHOCTh MEXaHWUeCKOro [BWKeHUs. PaBHOMepHOe mNpSMOIMHEeNHoe
IBwkeHne. HepaBHOMepHOe mpsiMoiMHeNHOe ABrKeHWe. CpeHss U MTHOBEHHast
CKOPOCTb TeJjla TP HEPAaBHOMEPHOM [IBUYKEHUH.

YckopeHne. PaBHOyCKOpPeHHOe TpsiMoJMHeliHOe aBmkeHue. CBobozHoe
nazienre. OnbIThl ["anues.

PaBHOMepHOe JABW)XeHHe TI0 OKPY)KHOCTH. Ilepuoj ¥ uacToTa oOpaiiieHus.
JIuHeltHas ¥ yrioBasi CKOPOCTH. LleHTpocTpemMuTelbHOE YCKOPEHHE.

I[TepBeiii 3akoH HeroToHa. Bropoit 3akoH HetoToHa. Tpetuii 3akoH HbroToHa.
[IpyUHLMIT CyTIeprHO3ULIUU CHUJL.

Cuna yrnipyroctu. 3akoH I'yka. Cua TpeHUsi: Cujia TPEHHUS CKOJIbXKEeHHs, Crjla
TPeHUs TI0KOsI, PYrre BU/bl TPEHUS.

Cuna TSDKeCTH U 3aKOH BCEMHPHOTO TSTOTeHMs. Y CKopeHWe CBOOOAHOTO
nagenus. [IBwkenve muiaHeT BOKpyr CosHua. [lepBasi kocmuueckasi CKOPOCTb.
HeBecoMoCTh U Teperpysku.

PaBHOBecre MaTepuasbHOW TOUKU. AOCOMIOTHO TBEpAOe Teso. PaBHOBecue
TBEPZOr0 TeJsla C 3aKPeIyIEHHOM OChbIO BpaleHusi. MomeHT cusibl. LleHTp TsbkecTu.



Wmnynec Tena. V3meHeHue umnysbca. VIMIyabC CUjbl. 3aKOH COXpaHeHUs
UMIy/bca. PeakTuBHOe IBUKeHUe.
MexaHuueckasi pabota ¥ MOIIHOCTb. PaboTa CUM TsKeCTH, YIPYroCTH,

TPeHMUsI.

CBs13b JHEpTru" u pa6OTI:»I. HOTEHI_[I/IaJ'ILHaH JHeprusd TeJsia, MOAHATOro Ha/,

TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHast SHePrusi CKaTou Npy>kuHbL. KuHeTHueckas
SHeprus. TeopeMa 0O KMHETMUYECKOM 3HEPruMU. 3aKOH COXPaHEHWs MeXaHU4eCKOU
SHeprum.

emoncmpayuu.

1.

o Uk w

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

HabGmoneHre MeXaHUUeCKOTO ABMKEHHS Tejla OTHOCHUTeTbHO Pa3HbIX Tejl
OTCUYéTa.

CpaBHeHMe TIyTed W TpaeKTOPWM [ABW)KEHUSI OAHOTO W TOTO ke Tesa
OTHOCUTEJ/IbHO Pa3HbIX Te/ OTCUeTa.

M3MepeHre CKOPOCTHU M YCKOPEHUS MPSIMOIMHEMHOTO JIBUYKEHUS.
WccnegoBaHue TIpr3HAKOB PAaBHOYCKOPEHHOTO ABUKEHUS.

HabsroieHre IBY)KEeHUS TeJla TI0 OKPY>KHOCTH.

HabmoieHrie MexaHUUeCKUX SIBJIEHUM, TIPOUCXOIAIIUX B CUCTEME OTCUETa
«Tenexxka» TIpy €€ paBHOMEPDHOM U YCKOPEHHOM  [IBW)KEHWU
OTHOCHTE/IbHO KabrHeTa (hHU3UKH.

3aBUMCHMOCTb YCKODEHHUS Tejla OT MacChl Tejla U JeMCTBYIOIEN Ha Hero
CUJIBIL.

HabGmomeHre paBeHCTBa CHJT TIPH B3aUMOJEHCTBUH Tel.

V3meHeHue Beca Tejia MPU YCKOPEHHOM [IBUXKEHUU.

[Tepenaua uMITy/ibCa IPU B3aMMO/IEMCTBUM TeJl.

[TpeoOpa3oBaHusl SHEPTUU TTPH B3aMMO/IeHiICTBUH TeJl.

CoxpaHeHure UMITy/IbCa MPU HEYTIPYTOM B3aUMO/IEUCTBUM.

CoxpaHeHue UMITy/TbCa TIPU aOCOTFOTHO YIIPYTOM B3aUMO/eHCTBHUU.
HabsmoieHrie peakKTUBHOTO JIBVKEHUSI.

CoxpaHeHUe MeXaHUUYeCKON SHepryuy Tpy CBOOOHOM I1a/[eHHUH.
CoxpaHeHre MeXaHU4eCKOM SHepruu TNpu ABWKEHUU TeJla Mo elCTBueM
TIPY>KHAHBL.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyrpoBaHue TpakTa Jjis pasroHa U Ja/bHeHIero paBHOMEPHOTO
JIBIDKEHUS IIIapyKa WIN TeJIe)KKHU.

OmpesiesieHrie cpefHell CKOPOCTH CKOJIbKEHHUsI OpyCcKa WA ABMDKEHHS
IIIapyKa 10 HaK/JIOHHOM TJIOCKOCTH.

OrmpesiesieHrie  YCKOPeHHWsI Tefla TIPU PaBHOYCKOPEHHOM [IB)KEHUU T10
HaAKJ/IOHHOU IIJIOCKOCTH.

VccnenoBaHyve 3aBUCMMOCTM IMyTH OT BpeMeHU MpPU PaBHOYCKOPEHHOM
IBIDKeHUH 0e3 HauaJbHOW CKOPOCTH.

[TpoBepKa THUIOTe3bl: €C/IHW TIPU PaBHOYCKOPEHHOM JBWXKeHWH 0e3
Haya/JibHOM CKODOCTU MYTH OTHOCATCA KaK psifi HEUETHbIX uuces, TO
COOTBETCTBYIOILLIMiE IPOMEXXYTKU BPeMeHU OJJMHAKOBBI.



6. WccnemoBaHve 3aBUCMMOCTH  CU/IbI  TPEHUSI CKOJIbB)KEHUST OT CUJIbI
HOPMAaJIbHOTO [1aBJIEHUS.
Onpegenenuve Ko3PdulirieHTa TPeHUsT CKOJIb)KEeHUS.
OrnipepesieHre )XKECTKOCTU MIPY>KUHBI.

9. OmpeneneHvie paboTbl CU/IbI TPEHHS TIPY PAaBHOMEPHOM /IBW)KEHUH Tejia
10 TOPU30HTA/IbHOU OBEPXHOCTH.

10. Onipegenienre paboThl CUMBI  yMIPYTOCTA TPH  TIOABEME Tpy3a C
WCTI0/Tb30BaHHEM HerOBMXKHOTO U TIOABMXXHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXpaHEeHHs SHePIruMn.

Pa3gen 9. MexaHuuecKue Kojie0aHus U BO/THBI.

KonebaTensHoe B>keHHe. OCHOBHbIE XapaKTePUCTUKU KoJiebaHUM: TTepuo/,
4yacToTa, aMIUIMTyZa. MaremaTUueCKU U NPY>KWHHBIA MasATHUKU. [IpeBpaiieHue
SHepPruu Mpu KosiebarebHOM JBM>KEHUU.

3aryxarome  KosebaHusA.  BbeiHy)KzAeHHble — Komebanus.  Pe3oHaHC.
MexaHnuueckue BonHbL. (CBOHCTBAa MeXaHWUYeCKUX BOJH. [lpogonbHble U
rorepeyHbie  BOJIHBL. [IMHA BOMHBI U CKOPOCTH €€ pacnpoCTpaHeHus.
MexaHuuecKue BOJTHbI B TBEPAOM TeJsle, CEMCMUYeCKUe BOJTHBI.

3ByK. I'poMKOCTb 3BykKa M BbiCOTa TOHa. OTpakeHue 3BykKa. VH(pa3ByK u

yJIbTPa3BYK.
emoncmpayuu.
1. Habmtogenuve kosiebaHMl Tes TIOA [€HCTBHUEM CHJIbI TSDKECTH U CUJIBI
YIPYTOCTH.
2. Habmrogenve KonebaHuii rpy3a Ha HUTHU U Ha TIPY)KUHE.
3. HabGmtosieHre BBIHYK/IeHHBIX KoJleOaHUH U pe30HaHca.
4. PacmpocTpaHeHue MPO/0/IBHBIX U TIONIEPeYHbIX BOJIH (Ha MOZEJIH).
5. HabmromeHre 3aBUCUMOCTU BBICOTHI 3ByKa OT UaCTOTHI.
6. AKyCTUUeCKUU pe30HaHC.

JlaGopamopHble pabombl U ONbIMbL.

1. OripefiesieHre 4YacTOTBI MW Tiepuoja KoiebaHUM MaTeMaThyecKoro
MasiTHUKaA.

2. OmpepeneHvie 4YaCcTOTHI U Tiepro/ja KojebaHUii MPY>XKMHHOTO MasiTHUKaA.
WccnenoBaHe 3aBUCMMOCTH TlepUofa KoyiebaHui Mo/IBeIlIeHHOTO K HUTH
rpy3a OT JJIMHBI HUTHU.

4. WccnepoBaHue 3aBUCMMOCTU Mepuo/a KosiebaHuil Mpy>KWHHOTO MasiTHUKA
OT Macchl Ipysa.

5. IlpoBepka He3aBUCHMOCTU Tepuoja KosebaHul rpys3a, MO/BELIeHHOT0 K
HUTH, OT MaccChl Ipy3a.

6. OMbITbI, /eMOHCTPUpYIOL[Me  3aBUCHMOCTh Tiepuofia  KojebaHui
TIPY’KMUHHOT'O MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPY>KUHBI.

7. V3MmepeHue ycKopeHUsi CBOOOIHOTO IMajieHusl.

Pa3pen 10. J1eKTpoMarHuTHOE 110J1€ M 3/IEKTPOMarHuTHbIE BOJ/IHBL.



ONeKTPOMarHuTHOe  moJie.  OJeKTpOMarHuTHble  BosiHbl.  CBOKMCTBa
3JIEKTPOMarHuTHbBIX BOAH. Illkama 3/1eKTpOMarHUTHBIX BOJH. Vcrnosib3oBaHUe
3JIEKTPOMAarHMTHBIX BOJIH [/ COTOBOM CBSI3H.

OnekTpoMarHuTHass npupoja cseta. CKOpocTk cBeTa. BoJIHOBbIE CBOMCTBa
CBeTa.

emoncmpayuu.

1. CBOWCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOUCTBA CBeTa.

JlaGopamopHble pabombl U ONbIMbL.

1. M3yueHue CBOWCTB 3/1€KTPOMarHUTHLIX BOJIH C TIOMOIIbI) MOOWUIBLHOTO

TenedoHa.
Pa3pen 11. CBeToBBI€e SIB/ICHHS.
JlyueBass ~ Mogenb  cBeta.  McTouHWKd ~ cBeta.  IIpsMosinHerHOe

pacnpocTpaHeHue ceeta. 3atMeHuss CosiHua U JIyHel. OTpaxkeHue cBeta. [1nockoe

3epKasio. 3aKOH OTpakeHus CBeTa.

[IpeiomsieHne cBeta. 3akOH mpesiomyieHUs cBeTa. [lo/siHOe BHyTpeHHee
oTpakeHuWe cBeTa. Vcrionb30BaHWe TIOJTHOTO BHYTPEHHErO OTPakeHUsi B
ONTHUYECKHUX CBETOBOJAX.

Jlunza. Xop anyueit B JuH3e. OnTuueckas cucteMa oToarnapara,
MUKPOCKOTa M Tesieckora. [71a3 Kak oOrnruyeckass CucTema. bM30pyKOCTb U
JlaTbHO30PKOCTb.

Pasnokenue Oenoro cBera B criekTp. Ombithl HeioToHa. CrokeHue
CIeKTPa/IbHBIX LIBETOB. /lrcrnepcus ceera.

demoncmpayuu.

1. TlpsimMosiMHelHOe pacnpoCTpaHeHVe CBeTa.

OTpakeHue cBerTa.

[MTosyuenure n3o6pa’keHH B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

[IpesniomneHnue cBera.

OnTrueckuii CBeTOBO/,

Xop nyueit B cobupartoliieit JiMH3e.

Xop nyuel B pacCenBaroLLleu JIMH3e.

[TosyueHue n3o00pa>keHH C TTOMOILIBIO JIUH3.

[TpunHLMn AelicTBus doToarapata, MUKpOCKOIa U TeJleCKOorIa.

10. Mopesb rasa.

11. Pa3noxxeHue 6e/10ro cBeTa B CIIEKTP.

12. [TonyuyeHue 6es10ro cBeTa MPU CJIOKEHUU CBeTa pa3HbIX IJBETOB.

JlabopamopHble pabombl U ONbIMBbI.

1. WccnenoBaHve 3aBUCUMOCTU yIyia OTPakKeHUs CBETOBOTO Jjiyya OT yrJja
rajieHusl.

2. V3yuyeHue xapakKTepUCTUK M300pa’keHHsI TTpeIMeTa B TVIOCKOM 3epKarie.
WccnepoBaHre 3aBUCMMOCTH yTJia TPeJIOMJ/IEHUs1 CBETOBOIO Jiyya OT yrJja
Ta/ieHys Ha TPaHULIE «BO3yX—CTEK/I0».

4. TlonyueHue n300pakeHU C TIOMOIIIbIO COOMparoIiel JIMH3bI.

0 o N ok DN



5. OmnpegeneHvie GOKYCHOTO paCCTOSTHUSI ¥ ONITUUECKOW CUJIBI COOMparoIriei
JIVH3BI.
OTBITHI 110 pa3/I0XKeHHI0 OeI0oro CBeTa B CITEKTP.

7. OIBITHI TI0 BOCIPHUSITHIO 1[BeTa IPeAMETOB TPU WX HaOMIOZeHUH uepe3

1IBETOBbIEe (PU/IBTPBL.

Pa3gen 12. KBaHTOBbBbIE SIB/IEHHUS.

Omneitel Pe3epdopga v miaHetapHasi MoZenb atoma. Mogens atoma bopa.
VcnyckaHue v MOTJIoleHre cBeTa aToMOM. KBaHThI. JIMHeldaTbie CIeKTPhI.

PagnoakTBHOCTh. Anbda, OeTa- u ramMma-usayueHusi. CTpoeHre aTOMHOTO
aapa. HyknoHHasgs Mogesnb aTroMHOro szapa. Ms3orombsl. PaguvoakTHUBHbIE
ripeBpatenus. [lepuos nonypacnazsa aTOMHBIX si7ep.

AnepHble peakiuu. 3aKOHBI COXPAaHEHHWs 3apsilOBOTO M MAaCcCOBOTO YMCel.
OHeprus CBsi3U aTOMHBbIX saep. CBs3b MacChl U SHepruu. Peakiuuu cuHTe3a U
Jenenus agep. Mcrounuku sHeprur CosHLa Y 3BE3.

fAnepHasi SHepreTvka. [lelCTBUSI PaJIMOAKTHMBHBIX M3/IyUeHUN Ha >KUBbIE
OpraHu3MBbl.

emoncmpayuu.

CnexTpbl U3/1y4YeHus U TOTJIOLLeHUSI.

CnekTpsl pa3/IMYHbIX ra30B.

CnexTtp BoZOpoJa.

HabutojeHne TpeKOB B KaMepe BusibcoHa.

PaboTa cuéTuyrika MOHU3UPYIOIIMX U3TyYeHUH.

Perucrpauys u3ayueHust IPUPOJHBIX MUHEPasioB U MPOAYKTOB.
ﬂaﬁopamopume pabéombl u onbIMbL.

1. HabsrogeHue CI/IOMIHBIX U TMHENUAThIX CIIEKTPOB U3TyUYeHUs.

2. WccnepoBaHvie TPeKOB: M3MEpPEHUE SHEPrhM YaCTULbl 10 TOPMO3HOMY

nyTH (1o ¢poTorpadusm).

3. V3mepeHue pafiIMOaKTUBHOTO (hOHa.

IToBTOPUTE/THLHO-00001IAI0I[HIT MOAY/Tb.

[ToBTOpUTETHEHO-060011]atOIIMIT MOAY/Tb TIpeHA3HAUEH [IjIsi CUCTeMaTh3al[uu
U 0000mieHWss TMpeAMETHOTO  COJep)KaHUsi W ONbITa  JesTeJbHOCTH,
TIPUOOPeTEHHOTO TIPU M3yUeHHH BCero Kypca (DU3MKH, a TakxKe AJisi OATOTOBKHU K
OCHOBHOMY TOCy/IapCTBEHHOMY 93K3aMeHy Ti0 (u3uke g 00y4aroIuxcs,
BbIOpABIIIMX 3TOT yU4eOHBINM NpeIMeT.

[Ipy u3yueHUM JaHHOTO MOAYJ/IS PeaJM3yIOTCS U CUCTEMATUSUPYIOTCS BU/IbI
JlesiTeNTbHOCTU, Ha OCHOBe KOTOPBIX 0becrieurBaeTcsi AOCTHKeHWe TpeMeTHBIX U
MeTanpeAMeTHBIX  IUIAHUPYEeMbIX  pe3ylbTaToB  00yueHHWs, (HOpMUPYeTCs
eCTeCTBeHHOHayyHasi FPaMOTHOCTb: OCBOEHHE Hay4HbIX MeTOJO0B UCC/Ie[0BaHUs
SIBJIEHUN TIPUPO/IbI Y TEXHWKH, OB/IaJileHMe YMEHUsMU OOBSICHATH (HU3UUeCKre
SBJ/IEHUs,, TIPUMEHsIl TI0JlyYyeHHble 3HaHUs, pellaTh 3aZaud, B TOM 4YHCJIe
KaueCTBEHHbIe U SKCIIepUMeHTaslbHbIe.

ov AW N e



[IpyHUMMMANBHO JesATe/IbHOCTHBIM XapakKTep [JaHHOTO pa3jie/ia peaju3yeTcs
3a CYéT TOro, uTO oOOyuaroldecs BBLITIOJHAIOT 3alaHUs, B KOTOPBIX UM
ripe/ijiaraeTcs:

Ha OCHOBe TIOJIyUeHHBIX 3HAHWM pacrio3HaBaTb M HAYYHO OOBSCHSTH
(u3ryeckue sIBJIeHUs B OKPY>Karoll|el MPUpo/ie U MOBCeAHEBHOM JKU3HMY;

WCTI0/Ib30BaTh HayuHble METO/Ibl UCC/Ie[IOBaHUSI (PU3NUECKUX SIBJIEHUH, B TOM
yuc/ie [Jid MPOBEePKU TUMOTe3 U MOTyUeHUs] TEOPeTUUeCKUX BbIBOJOB;

OOBSICHITH HayuyHble OCHOBBI HaubOosee Ba)KHBIX [JOCTW)KEHWUN COBPEMEHHBIX
TeXHOJIOTMH, HalpUMep, MPAKTAYeCKOr0 HUCI0/Ib30BaHusl Pa3/IMYHbIX UCTOUHUKOB
SHEPTrvM Ha OCHOBE 3aKOHa TpeBpalljeHrs U COXPaHeHHs BCeX M3BECTHBIX BU/OB
SHEepPryu.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA IIPOI'PAMMBLI 110
OU3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢Hr3MKU Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHusi HarpaB/ieHO

Ha JIOCTIKeHNe JIMUHOCTHBIX, MeTalpeMeTHBIX U TIpeJMeTHbIX 00pa3oBaTe/bHbIX

pe3yJ/IbTaToB.

B pesynbTare u3yueHusi GU3MKU Ha YPOBHE OCHOBHOrO 0011iero o6pa3oBaHus

y obyuatoiierocsi 6yayT copMUpOBaHbI Creflytolie JTUYHOCTHbIe pe3y/bTaThl B

YyacTu:

e 1) maTpUOTHUYECKOTr0 BOCIIUTAHHUSA:

e - MPOSIBJIEHWE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOU
(br3nUeCKOl HayKu;

e - 1[EHHOCTHOEe OTHOILIeHUe K [JOCTH)KEeHUSIM POCCUMCKUX yUEHBIX-(H3UKOB;

e 2) rpa)K/JaHCKOI'0 U /[yXOBHO-HPABCTBEeHHOr0 BOCIMTAHUA:

e - TOTOBHOCTh K aKTUBHOMY yUacCTUIO B 00Cy>KjeHUH 00111eCTBeHHO 3HAaYMMBbIX U
3TUYEeCKUX Mpo0sieM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMeHeHUeM JOCTIKeHUN
busuky;

e - OCO3HaHMe Ba)XHOCTU MOPAJbHO-3TUYECKUX I[PUHLUIIOB B [eSTeIbHOCTU
YU€HOrO;

e 3) 3CTeTHYeCKOro BOCIIUTAHMSA:

e - BOCIpUSATHE 3CTETUUECKUX KauecTB (M3UUECKON HayKu: e€é TapMOHUYHOTO
MOCTPOEHHs], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IIeHHOCTH HAyYHOr'0 NO3HAHMS:

e - OCO3HaHWe I1IeHHOCTU (HU3UUeCKOM HAyKM KaK MOIJHOTO WHCTPYMeHTa
MO3HAaHUSI MUPA, OCHOBBI PAa3BUTHS TE€XHOJOTUM, Ba’KHEHIed COCTaBJISIOILEN
KYJIbTYPbI;

e - pa3BUTHE HaAyuHOU JI0OO3HATENBbHOCTH, WHTepeca K UCC/e0BaTelbCKOM
JlesiTeNTbHOCTY;

e 5) ¢opvupoBaHua  KyJbTYPbl 3[A0POBbS M  IMOIHOHATBHOIO
O/1aromosTyumsi:



e - O0CO3HaHWe 1jeHHOCTHM Oe3omacHoro obpa3a >XU3HU B COBpEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTH TIpaBui 0e30macHOTO TIOBeJeHHs Ha
TPAHCTIOPTe, Ha J0pOrax, C 3JeKTPUYeCKUM U TeTUIOBbIM 000py/l0BaHUEM B
JIOMAIITHUX YCJIOBUSIX;

e - chOpMHPOBAHHOCTbL HaBblKa pedieKCUd, TpU3HAaHWEe CBOEro TpaBa Ha
OIIMOKY U TAaKOTO JKe TpaBa y JPyroro uejioBekKa;

e 6) TPYAOBOro BOCIIUTAHHA:

e - AKTUBHOE ydYaCTHe B pelleHUM TPAaKTHYeCKUX 3a7auy (B paMKax CeMbH,
obpa3oBaTe/nbHOM  OpraHM3alid, TOpOJa, Kpasi) TeXHOJOTUYeckod u
COL[MA/IbHOM HarpaB/IeHHOCTH, TpPeOyIoLMX B TOM uucie U (U3NYeCKUX
3HAHUM;

e - UHTepec K NMPaKTUYeCKOMY M3yueHUI0 Npodeccrii, CBA3aHHBIX C (PU3UKON;

e 7) 3K0/IOTHUYECKOr0 BOCIIUTAHUSA:

e - OpUEHTallUs Ha TMpUMeHeHWe (U3NUECKUX 3HAHWM [ pellleHusl 3a7iau B
00slacTM OKpy)Katolledl cpefbl, TUIAHUPOBAHUS TIOCTYNKOB M OL[EHKH WX
BO3MOJKHBIX T1OC/I/ICTBUH /ISl OKPY>KAIOLL[el Cpe/ibl;

e - OCO3HaHUWe TJI00a/bHOTO XapakKTepa SKOJIOTUYeCKUX TpobsieM U TMyTed UX

pelleHus;

» 8) aganTanuu K M3MEHSIIOIIUMCH YC/JOBHSM COLMA/IbHOM U NPUPOAHOU
cpe/bl:

e - TIOTPeOHOCTH BO B3aWMOJENCTBHUM TIPU BBIMOJHEHUN WCC/IeJOBaHUN H
MPOEKTOB (DU3MUeCKOW HarpaB/eHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIlIEHWE YPOBHS CBOEM KOMIIETEHTHOCTU uepe3 [PaKTUUYEeCKYHO
JlesiTeTbHOCTb;

e - TOTpeOHOCTL B (POPMHUPOBAHUH HOBBIX 3HAHWH, B TOM Uucjie (hOpMy/IHPOBaTh
W7ied, TIOHSITUSI, TUTIOTe3bI 0 GHU3NUECKUX 00beKTax U SIBJIEHUSX;

e - 0co3HaHHe JedHUIUTOB COOCTBEHHBIX 3HAHUM M KOMITETEHTHOCTeM B 0b6acTu
busuKY;

e - TUIAHMPOBAHWE CBOETO pa3BUTHUS B TMPHOOpPeTeHWH HOBBIX (U3NUECKUX
3HAHUM;

e - CTpem/ieHHe aHa/IM3UPOBaTh U BBISIB/IATH B3aUMOCBSI3U TIPUPO/IbI, 00I1leCcTBa U
9KOHOMUKHU, B TOM UYHCJIe C UCTIOIb30BaHUEeM (PU3NUeCKUX 3HaHUM;

e - OLEHKA CBOUX /IeWCTBUM C Y4Y€TOM BJIMSIHUSI Ha OKPY’KaloLIyH Cpefy,
BO3MOJKHBIX I'7100a/TbHBIX MOC/IeZICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3sysbTaTe OCBOeHUs] MpPOrpaMMbl MO (M3UKe Ha YPOBHE OCHOBHOTO
obmiero obpa3oBanus y obyuatoirierocst OyyT copMUpOBaHbI MeTanpegMeTHbIe
pe3y/IbTaThl, BKIFOUAIOLI[1e [T03HaBaTe/IbHble YHUBEpPCalbHbIe yueOHble /1eNCTBYS,
KOMMYHUKaTUBHble ~ YHUBepcajbHble  yuyeOHble  JelCTBUS,  pery/sTUBHbIE
yHUBepCaJibHble yueOHbIe AelCTBUS.



ITo3HaBaTe/ibHBbIE YHHUBePCA/IbHbIE y‘-lEﬁHI)Ie ﬂEﬁCTBHﬂ

Ba3oBble j1ornueckue JefCTBH:

BBISIB/IATE W XapaKTepu30BaThb CYIIeCTBEHHble TIPU3HAKU OOBEKTOB
(sIB/IEHUN);

yCTaHaB/IMBaTh CYILleCTBEHHBIN MPU3HAK K/IaCCU(PUKALM, OCHOBAHUS [JIsI
0000111eHYs ¥ CPaBHEHUST;

BBISIB/ISITH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYUSI B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HaOJIIO/IeHUSIX, OTHOCSIIMXCS K (DU3UUeCKUM sIBJIEHUSIM;
BBISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U TIPU M3yueHUU (PU3nNUecKux
sIBJIEHUI U TIPOLIeCCOB, Jle/laTb BBIBO/bI C HUCII0/Ib30BaHHUEM JielyKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IFOUeHUH, BbIIBUraTh TMIOTE3bl O B3aUMOCBSI3SIX
(br3MUeCKUX BeJIMUUH;

CaMOCTOSITEJILHO BBIOMpaTh CIIOCOO pellleHUs yueOHOM (U3NUeCKOM
3a7laum (CpaBHeHHe HEeCKOJIbKUX BapHUaHTOB pellieHus, BbIOOp HauboJsiee
MOJXOJSAIIero C yuéTOM CaMOCTOSITE/IbHO Bbl/le/IeHHbIX KPUTEPUEB).

Ba3oBble HCC/Iei0BaTe/TbCKHE IeHCTBHS:

WCT0J/1b30BaTh BOMPOCKI KaK UCC/Iel0BaTe/IbCKUi MHCTPYMEHT TT03HAHUS;
TIPOBO/IUTD 110 CAaMOCTOSITE/IbHO COCTaB/IEHHOMY TI/IaHY OTIBIT, HeCTIOXKHbBIN
busnueckuii SKCTieprMeHT, HeOoJIbIlloe UcCC/iefioBaHe  (HHU3UUECKOTO
sSIBJIEHUS;

OlleHMBaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HWHGOpPMAIHIO,
TI0/yUeHHYI0 B X0/le UCC/IeJOBaHUSI UK SKCTIepUMEHTa;

camMoCToATeTbHO (hopMynMpoBaTh 000011[eHHsT U BLIBO/IBI 10 pe3yJibTaTaM
NIpOBeJIEHHOT0 HaO/IIO/IeHUs, OTIbITa, MCC/IeJOBAHMUS;

TIPOTrHO3MPOBaTh  BO3MOXKHOe  JlajibHelilllee  pa3BuUTHe  (U3UUECKUX
TIPOL[ECCOB, a TaKXKe BBIIBUraTh MPe/TIO/I0KeHHUSI 00 X pa3BUTHUN B HOBBIX
yCJIOBUSIX U KOHTEKCTaXx.

Pabora c uHdopmanmeii:

TIPUMEHSATh pa3/IMUHble MeTO/bl, MHCTPYMEHThI U 3arpOChl TIPU TTOMCKEe U
orbope WHMOpPMAIMK WM [JAaHHBIX C YUETOM TpeJIOKeHHON yueOHOMN
dbu3ruecKoi 3azauu;

aHa/IM3UPOBaTh, CUCTEMATU3UPOBAaTh U MHTEPIPETHPOBATh MH(POPMAIHIO
Pa3IMUHBIX BUIOB 1 (hOpM ITIpe/[CTaB/IeHNUSI;

CaMOCTOSITeJIbHO ~ BbIOMpaTh ONTHMabHYIHO (OpMy MpezCTaB/IeHHUs
vHbOpMal[Md W WIIOCTPUPOBATh pelllaeMble 3aJaud  HeCJI0XKHBIMU
cXeMaMH, arpaMMaMiy, UHOM TpadyKoi U X KOMOMHALIASMHU.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUSA:

B xoJe 00CyzaeHusi yueOHOro MaTepuasa, pe3y/bTaTOB J1aDOPAaTOPHBIX
paboT ¥ TIPOEKTOB 3a/laBaTh BOIIPOCKI TI0 CYIIIECTBY 00CY>K/1aeMOU TeMbl U
BbICKa3bIBaTh W/leW, HalleJieHHble Ha pellleHre 3a/laud U TIoAep>KaHue
6/1aroykesaTeIbHOCTH OOIIeHNST;



COTIOCTAB/IATL CBOU CYXKIEHHS C CYXAEHUSMH [PYTHMX YYaCTHHUKOB
Jvaiora, oOHapy)XKMBaTh pa3/MuKe U CXO/CTBO TIO3ULIHM;

BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX ¥ MMCbMEHHBIX TEKCTaX;
MyO/TMUHO TIPeICTAB/IATh Pe3y/bTaThl BBITIOJTHEHHOTO (PU3MUeCKOTo OIbIiTa
(3KCTIepuMeHTa, UCCeJOBaHUs, TIPOEKTA);

MOHUMAaTh W WCIOMb30BaTh  IPEUMYI[eCTBa  KOMAaHJHOM U
WHAVBUya/bHOM pPabOThl TIpW  pellleHWH KOHKpPeTHOW (u3nueckoit
IPO0IeMBI;

TIPUHMAMATh 11eJTU COBMECTHOM [1esiTeTbHOCTH, OPTaHU30BbIBAThH [IeHCTBUS
1Mo eé [OCTW)KEHUWIO: pacrpefesisiTh PpOJid, OOCYXZaTb TIPOLeCChl U
pe3y/IbTaTbl COBMECTHOM paboThl, 000011[aTh MHEHHS HECKOJIBKUX JTFO/IeH;
BBITIO/THSTH CBOIO YacTb pabOThI, JOCTHrasi KaueCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/ieHHUI0 W KOOPAWHHPYS CBOU J[AEeWCTBUA C JPYTHMH
yjleHaMH KOMaH/IbI;

OllIeHMBaTh KaueCTBO CBOEro BK/ajZila B OOIIUH TPOAYKT IO KPUTEPHSM,
CaMOCTOSITe/TLHO CHOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZEUCTBHS.

PeryisiTUBHbIe YHHBepPCa/IbHbIE YUeOHbIe AeHCTBUS

Camoopranusanus:

BBISIB/ISATh TIPO0JIEMBbI B JKU3HEHHBIX W yueOHbIX CUTyaLUsiX, TPeOyroImx
JJ1s peleHus (pM3UUecKrX 3HaHUM;

OPUEHTUPOBATbCSI B  PA3/IUYHBIX [OAXOJax [PUHATUS  pelleHui
(VHOMBYAYanbHOE, TPUHATHE pelLleHusl B TpyIIle, MPUHATHE peLleHu
TPYTIIION);

CaMOCTOSITE/TbHO COCTABJIATh arTOPUTM pelleHrst (PU3NUeCcKOor 3aZ,aud Uin
TUlaHa MCCeZioBaHUsl C YYETOM HMEIOIUXCSl PeCypcoB U COOCTBEHHBIX
BO3MOJKHOCTEU, apryMeHTUPOBATh Tpe/ijlaraeMble BApUAaHThI pelleHn;
JiesiaTh BBIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHHe.

CaMOKOHTPO/Ib, SMOIUOHA/ILHBIA HHTE/IJIeKT:

[laBaTh afIeKBaTHYIO OL[€HKY CUTYal|UM U Mpe/jiaraTh IJlaH eé U3MeHeHUs;
OOBSICHITh ~TIPUYWHBI  JOCTIDKEHWS  (HeJOCTWKEHHsS]) Ppe3y/bTaToB
JesiTe/IbHOCTH, [IaBaTh OL[eHKY IMPHUOOPEeTEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B ZIeSITE/IbHOCTb (B TOM UYKCJie B XOJ, BbITIOJIHEHUS
¢Gu3nueckoro UCCAeOBaHUS WM  TIPOEKTa) Ha OCHOBE HOBBIX
00CTOATeNHCTB, W3MEHUBIIMXCS CUTYyalluid, yCTaHOBJEHHBIX OIIMOOK,
BO3HHUKIIWX TPYAHOCTEW;

OLIeHUBaTbh COOTBETCTBUE pe3y/ibTaTa LIeJId U yCIIOBUSIM;

CTaBUTH Cebsi HA MeCTO JIPyroro uejioBeKa B XOZe CIopa WM AUCKYCCHUU
Ha Hay4YHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEeHHs U JIOTUKY JPyroro;
TIpU3HaBaTh CBOE TTPABO Ha OILIMOKY TpH pellieHUU hU3nuecKux 3afiau Uin
B YTBEP’K/|€HUSX Ha HayuHbIe TeMbI U TaKOe ke MPaBo JpYroro.



IIPEAMETHBIE PE3YJ/IbTATDI

K koHIly o0yueHusi B 7 KJlacce rpeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHe
JOJDKHBI OTpaXKaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCS YMEHUI:

WCIO/Ib30BaTh  MOHATUSA:  (PU3MUYeCKWe U  XMMUUECKUe  sIBJIeHUS,
Hab/to/leHre, 3KCIepUMeHT, MOoJesb, TUIoTe3a, eAUHULIbI (PU3NUeCcKux
BeJIMUMH, aTOM, MOJIeKyJa, arperaTHble COCTOSTHUSI BellecTBa (TBEpJOe,
)KUKoe, ra3000pa3Hoe), MexaHHWUecKoe [IBIbKeHHe (paBHOMEpHOe,
HEepPaBHOMEDHOE, TIPSIMOJIMHEWHOE), TpaeKTOpHs, pPaBHOJEWCTBYHOLLAs
cuna,  pgedopmarms  (ympyras, — I[UlacTUYecKasi),  HEBeCOMOCTb,
cooOI111aroLuecs: COCyAbl;

pa3nuuaTh siBieHust (AudQy3usi, TernaoBoe ABWKEHHEe YaCTHL] BellecTBa,
paBHOMEDHOe  [IBWJKeHWe, HepaBHOMEDHOe  [IBIWKeHWe, HWHepLus,
B3aUMO/IeliCTBUe TeJl, paBHOBeCHe TBEPZBIX Te/l C 3aKPeIIEHHOW OChIO
BpallleHusi, TMepejilaya [AaBleHUs] TBEDAbIMU TelaMH, >KUJKOCTIMU U
rasamy, aTMocdepHoe [JaBjeHue, T[UlaBaHWEe TeJs, IIpeBpallleHus
MeXaHWYeCKOM SHEPruM) Mo OMMCAHWI0 HUX XapaKTepHbIX CBOWCTB M Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYEeCKOe SIBJIEHUE;
pacro3HaBaThb MpOSIB/IEHWE U3yYeHHbIX (PU3WYECKUX SBJIEHUU B
OKpy)KaroleM Mupe, B TOM uuc/ie (U3NUeCKUe SIBJIEHUS] B TIPUPOJE:
TIpUMephI IBW)KEHUsI C Pa3/IMYHbIMUA CKOPOCTSIMU B >KUBOW U HEXUBOU
Npupojie, JeUCTBHE CU/bl TPEHUs] B TIPUPO/le M TEeXHHUKe, BJIHSHUE
aTMoC(epHOro JJaB/ieHus] Ha >KUBOW OpraHu3M, T/laBaHue PbIb, pblUuaru B
TeJle uesioBeKa, TPy 3TOM TepeBOIUTh MIPAKTUUYEeCKYI0 3a7iauy B yueOHYIO,
BbIZIEJIATH CYIl[eCTBeHHbIe CBOMCTBA (MPH3HAKK) (PM3UUeCKUX SIBJIEHU;
OMUCHIBATb U3yUeHHbIE CBOMCTBA Tel U (PU3NUeCKUe sIBIeHUS], UCTIO/b3Ys
dbusnueckre BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BeIeCTBa, BpeMs,
MyThb, CKOPOCTb, CPeJHsIsi CKOPOCTh, CU/ia YMPYTrOCTH, CH/a TSHKECTH, BecC
Tena, CWla TpeHus, [aBieHWe (TBEpAOro Tesla, >XUAKOCTH, Trasa),
BBITA/IKABAIOIasl CHja, MexaHuueckasl paboTa, MOIIHOCTb, TIJIeUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(QULIMEHT T[O0Je3HOr0 JEeUCTBUSI MeXaHU3MOB,
KUHETHUYeCKasi W TOTeHLUalbHasi 3HEeprusi), TpU OMUCAHWW TPaBUJIBLHO
TPAKTOBaTb  (PU3WUYECKUA  CMBICJI  MUCMOAb3YeMbIX  BeIWYMH, MX
0003HaueHHsI W eAWHMIBI (PU3NUECKUX BEIUYUWH, HaXOAHUTb (HOPMYIIbI,
CBSI3bIBAKOLME [IAHHYH0 (PU3MYECKYHO0 BEJIMUMHY C [PYTUMH BeJIMUMHAMU,
CTPOUTH TpapUKy N3yUeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeTMUUH;
XapaKTepu30BaTb CBOMCTBA Tes, (U3WUecKue SIBJAEHUS U TPOLIeCChI,
WCMO0JIb3ys TIpaBu/a C/I0KeHUs1 cui (BAOJb OJAHOM MpsSMOM), 3akoH ['yka,
3akoH Ilackans, 3aKk0OH ApxuMe/ia, TIPaBUIO paBHOBecHs pbiuara (6710Ka),
«30/I0TO€ TIPAaBWJIO» MeXaHWKHM, 3aKOH COXPaHeHUs] MeXaHWueCKOu
SHEpruu, TMpyU S5TOM [laBaTh CJIOBECHYHO (DOPMY/JMPOBKY 3aKOHa U
3aMyChIBaTh €r0 MaTeMaTUueCcKoe BhIDAa)KEHUE;



00BSICHATH (hr3UUeCKUe siBJIeHHs], MPOLIecChl U CBOWCTBA Tes, B TOM UMC/ie
M B KOHTEKCTe CUTyalul MPaKTUKOOPUEHTHMPOBAHHOIO XapakTepa:
BBISIB/IITh TIPUUMHHO-CJ/IeZICTBEHHBIE CBSI3H, CTPOUTb 00BsicHeHHe u3 1-2
JIOTUYECKUX IIaroB C OMOpPOM Ha 1-2 M3y4deHHBIX CBOMCTBA (PU3NUYECKUX
SIBJIEHUH, (PU3MYECKMX 3aKOHA U/ 3aKOHOMEPHOCTH;

peliatb pacuéTHble 3ajaud B 1-2 [eWCTBUS, MCIIO/b3YS 3aKOHbl U
¢dopMysibl, CBsi3bIBaroLue (U3UUeCKHWe BEeJWYMHBL: Ha OCHOBE aHaau3a
yCJIOBUS 3a/lauk 3allMChIBaTh KpaTKOe YC/I0BUe, MOACTABASITh (PU3NUeCKUe
BeJIMUMHBI B (DOPMYJIbI U TIPOBOJAUTH PacCyéTbl, HAXOJWUTh CIPAaBOYHbIE
JaHHble, HeOOXOAUMbIe ZJisl pellieHus 3a/jad, OlleHUBaTh PeaTMCTUYHOCTh
TO/TyueHHOW (Pr3ruecKou BeTMUMHbI;

pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MOKHO pelIdTb TIPU TTOMOL!
(r31UeCcKuX MEeTOJ0B, B ONMCAHUM MCC/IeJOBaHHUs BbIJ|e/STh TPOBEpsieMoe
NpeAnonokeHde  (Tunortesy),  pas3idyaTb W UHTEpPIPeTUPOBAaTh
MOJIyUeHHbId pe3y/bTaT, HaxOAuTh OLIMOKM B XO/e OIbITa, Je/aTh
BBIBO/IBI TT0 €ro pe3yJ/ibTaTaMm;

MPOBOJUTh ONBITBI TI0 HaO/MofeHnI0  (GU3NYeCKUX SIBJIeHUA WU
busrueckux CBOMCTB Te: ¢dbopMynrMpoBaTh IpoBepsieMble
TIPe/TIo0XKeHu s, COOUpaTh yCTaHOBKY U3 TIPe/JI0KeHHOT0 000py/J0BaHus,
3aMMChIBaTh X0/l ONbITa U (HOPMY/TMPOBATh BHIBO/bI;

BBITIOJIHATL TpsIMble W3MEPeHUs] pPacCTOsIHWS, BpPeMeHM, MacChl Tesa,
00BbéMa, CWUIBI W TeMIlepaTypbl C WCIOAb30BaHUEM aHA/IOTOBBIX U
1[MbpoBLIX TPUOOPOB, 3amuChiBaTh II0Ka3aHWs TPUOOPOB C YuéToM
3a/]JaHHOM abCOMIOTHOM MOTPEITHOCTH U3MepeHHH;

TPOBO/IUTH UCCJIe/IOBaHUE 3aBUCUMOCTH OZJHOU (DU3UUeCKOU Be/IMUKHBI OT
JPYrol C WCIOMb30BaHWEM TMPSIMBIX W3MEpPEeHuM (3aBUCUMOCTH IyTH
PaBHOMEDHO [BWXKYLIErocsi Tejla OT BpPEMEHMW [BWKEHUSl Tesa, CUJIbI
TPeHUsI CKOJIbKeHUsI OT Beca TeJia, KauecTBa 06pabOTKM MOBepXHOCTeM Tesl
Y He3aBUCUMOCTH CHUJIbl TPEHUS OT IUIOLAA COTPUKOCHOBEHUS TeJl, CUJIbI
YTIPYTOCTH OT YJJIMHEHUs TIPY>XUHBI, BbITAJKUBaOILlel CUbl OT 00BbEMa
TIOTPY’KEHHOM 4aCTU Tesla U OT IUVIOTHOCTH >KUJKOCTH, eé He3aBUCUMOCTH
OT TUIOTHOCTH TeJjia, OT TJIyOWHBI, HA KOTOPYIO TIOTPY’KEHO TeJio, YC/IOBUH
TIJIaBaHUsI TeJl, YC/IOBUM paBHOBeCHs pbiuara W 0O/I0KOB), yuaCcTBOBaTh B
TJIAaHUPOBAaHUM ~ y4eOHOTO MCC/efoBaHUs, COOWMpaTh YCTAaHOBKY U
BBITIOJIHATb W3MEpeHus, C/ieflysl MpeJjio)KeHHOMY IilaHy, (UKCUPOBAaTh
pe3y/bTaTbl TMOTYYEHHOU 3aBUCUMOCTU (H3UUECKMX BeIUYUH B BHJE
nipe/i/IoyKeHHbIX Tabiull U TpaduKoB, fAesaTh BBIBOJABI IO pe3ysbTaTaM
VICC/IeIOBaHUS;

MIPOBOJUTh KOCBEHHbIE H3MepeHUsl (M3UUeCKMX BeJMYMH (IJIOTHOCTh
Bell[eCTBA JKUJKOCTM M TBEPAOrO Tena, CWla TPEeHUs CKOJIbXeHUS,
[laBjleHMe  BO3/yXa, BbITaJKMBawIas CWaa, [JeWCTBYIOL[as  Ha
MOTPY>KEHHOE B J>KUJIKOCTb Teno, KO3(h(ULMeHT I0/Ie3HOTO [eHCTBUs
NIPOCTBIX MeXaHW3MOB), CJefysd TMpeJJOoKeHHOM WHCTPYKLMU: TIpU



BBLITIOJIHEHUUW H3MepeHUM coOMpaTh 3KCIepUMeHTa/lbHYI0 YCTAaHOBKY M
BBIUMC/ISIT 3HaUeHHe NCKOMOW Be/TMUMHbI;

« cobmro/iaTh TIpaBU/Ia TEXHUKA 0e301acHOCTH Mpu paboTe ¢ 1labopaTopHBIM
obopy/ioBaHHEM;

e yKa3blBaThb TIPUHILIWIILI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BeChbl, TePMOMETp, [JUHAMOMETP, COOOIAIoIecs COCy[bl, OapoMeTp,
pblUar, MOABM>XHBIN W HETTOABW)KHBIM 0/10K, HaK/IOHHAsI TI/IOCKOCTE;

e XapakTepr30BaTb TIPUHIUIBI JEUCTBUS HW3y4YeHHbIX TIPUOOPOB W
TeXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCaHUSA (B TOM YMCIIe:
MO/LLUWITHAKY, yCTPOMCTBO BOJOMPOBOJA, TMApPaB/IAYECKUA TIpecc,
MaHOMEeTD, BbICOTOMED, MOPIIHEBOW HACOC, apeOMeTp), UCMO/Ib3Ysl 3HaHUS
0 CBOMCTBax (U3NUeCcKUX siBieHUN U HeoOXxoAumbie (r3nuecKre 3aKOHbI
Y 3aKOHOMEpPHOCTH;

e TIPUBOJUTHL TMpuUMepbl  (HaXoAWUTh HH(POpPMALMIO O  MpUMepax)
MPaKTUYeCKOr0 MCIO/b30BaHUSI (PU3NUECKUX 3HaHUW B TOBCEAHEBHOU
XU3HU 7151 obecrieueHust 6e3omacHoOCTH Tipu obpailjeHUy ¢ pubopaMu 1
TeXHUUECKUMH YCTPOMCTBAMH, COXpaHEHHUSI 3/J0pPOBbSI M COOJMIO/IeHUS
HOPM 3KOJIOTUYECKOT'0 NTOBeJIeHUsI B OKPY Karolllel cpe/ie;

e OCYILIeCTBISATb OTOOP MCTOUHWKOB WHopMaiud B VIHTepHeTe B
COOTBETCTBUM C 3aJ]JaHHBIM MTOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUA W TMNYTEM CpaBHEHUsI PpA3/IMUHbIX HCTOUYHUKOB BBIJE/ISATh
vHbopMaIMio, KOTopasi SIB/IsIeTCs TMPOTUBOPEUMBON WM MOXKET OBITh
HEeJIOCTOBEPHOM;

e UCIIO/Ib30BATh MPH BHITIOJHEHUM YueOHbIX 3aZlaHU Hay4YHO-TIOMYJISIPHYHO
nvuTepaTypy  (U3UYEeCKOro COZIep’KaHWs, CIpaBOUHble MaTepHuasbl,
pecypchl ceTu VIHTepHeT, B/aJleTb NpUéMaMy KOHCIIeKTUPOBaHUsI TEKCTa,
ripeoOpa3oBaHusl MH(OPMaIMY 13 OZJHOM 3HAKOBOM CUCTEMBI B [IPYTYIO;

e CO3/]aBaTh COOCTBEHHbIE KpaTKHe IMUCbMEHHbIe W yCTHbIE COOOIIeHHs Ha
OCHOBe 2—3 MCTOYHUKOB MH(MOpPMaLUM (DU3UUYECKOT0 COZEep>KaHUs, B TOM
yucae MyOJMUHO fenaTh KpaTKue cooOIjeHHsi 0 pe3ysbTaTaxX IMPOEKTOB
W yuyeOHBIX WCCAeI0BaHWM, TIPU 3TOM TPaMOTHO HCIIOJb30BaTh
W3yueHHbIM TIOHATUMHBIA arrapar Kypca (U3HKM, COIPOBOXKIATh
BBLICTYTI/IEHHE TIpe3eHTalel;

e TMpU BBITIOJIHEHWH YueOHBLIX TIPOEKTOB M WCC/e[0BaHUMN pacripefiensiTh
00513aHHOCTU B TPyIllle B COOTBETCTBUM C TIOCTaB/IeHHBIMU 3afiauaMu,
C/leUTh 3a BbINIOJIHEHWEM TIUIaHa [JeWCTBUM, afeKBaTHO OLleHUBAaTh
coOCTBeHHbII  BK/IQJ, B  [JIeATeJIbHOCTh  TPYIIbl, BBICTpAaUBaTh
KOMMYHUKAaTUBHOE B3aUMO/IeHCTBUE, YUUTbIBAsi MHEHUE OKPY KaloIUX.

K koHIly o0yueHus: B 8 Kj1acce npeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE

JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTE Y 00YUarOIUXCsl YMEHHM:

* WCIO/b30BaTh TMOHSTHSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE [IBUXKEHHE
aTOMOB Y MOJIEKYJI, arperaTHble COCTOSIHUS BellleCTBa, KpUCTA//TUYECKUE U
amop(Hble Tena, HACHIIEHHbIM U HeHACHIIeHHbIM TMap, BAAXXHOCTb



BO3/lyXa, TemIiepaTypa, BHYTDPEHHsIS SHeprusi, TeIJIOBOM [IBUraTe/ib,
371eMeHTapHbIN 3/IEKTPUUYECKUN 3apsif], 3JIeKTpUUecKoe Tojie, MPOBOJHUKHN
Y IU3NIeKTPUKU, TOCTOSIHHBIN 3/IEKTPUYECKUUM TOK, MarHUTHOE TI0JI€;
pas/ivuaTh siBJieHUs (TerVioBoe paclllpeHWe U CKaTue, Tersiorepejaua,
TeI/JIOBOe paBHOBeCHe, CMauvBaHWe, KaNW/UIIpHbIe SIBJIeHUs, UCTlapeHue,
KOHJIeHCalusi, TUIaBJeHue, KpucTa/uu3auus (OTBepZeBaHUe), KUIMeHue,
Terviorepeaaya (TemIonpoBOAHOCTH, KOHBEKLIHS, U3J/ly4yeHue),
3/IeKTpU3aliusi TeJl, B3aMMO/JEeMCTBYe 3apsiioB, JEMCTBUSL 3/IEKTPUUECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBe MarHUTOB, [leliCTBUe
MarHuTHOTO TOJIs1 Ha TIPOBOJHUK C TOKOM, 3/IeKTPOMarHuTHasi UHAYKLIUS)
M0 OMNWCAHUI0 HUX XapaKTepHbIX CBOMCTB K Ha OCHOBe OIIBbITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (PM3UUeCKOe sIBJIEHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yueHHbIX (U3WUECKUX SIBJIeHWM B
OKpY>Kaloll[eM Mupe, B TOM uucie (u3udecKude SIBJ€HWS B TIpUPO/ie:
TOBEPXHOCTHOE HATsHDKEHWe U KanwisspHble SIBJIeHHWS B TPUPO/E,
KPUCTA/UIbl B Tpupofe, u3nyuyeHue CojHIQ, 3aMep3aHye BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHHWe pOChl, TYMaHa, WHesl, CHeTa, 3/IeKTpUUecKre
siBJieHUsI B aTMocdepe, 3/€KTPUUECTBO >XMBBIX OPraHU3MOB, MarHUTHOE
nosie 3emM/Iu, Apeid MOJOCOB, POJb MarHUTHOTO TOMS [Jisi XKU3HU Ha
3emJie, MOJISIPHOE CUSIHUME, TIPU 3TOM TIePeBO/IUTH TIPAKTUUYECKYIO 3aJjauy B
yueOHYI0, BBIIE/ATh CYIIeCTBEHHbIE CBOWMCTBA (MMPH3HAKU) (H3HUECKUX
SIBJICHUU,

OMUCHIBATb U3yUEHHbIE CBOMCTBA Tel U (PU3NUECKUeE SIBIEHUS], UCIO/b3Ys
(dur3nueckre BeTMUYUHBI (TemIiepaTypa, BHyTPEHHsISI SHeprusi, KOJIM4eCcTBO
TeIJIOThbl, y/le/ibHasi TeIJIOEMKOCTb BellleCTBa, y/e/lbHasi TeryioTa
Ti7IaB/ieHus], y/efbHasi TeIvioTa TMapoobpa3oBaHUs, y/lenbHasi TervioTa
CropaHusi TOIUIMBa, KO3(M@UIMEeHT TMO0JIe3HOr0 [JeWCTBUSI TeII0OBOU
MalllMHbl, OTHOCUTEe/bHAs BJAXHOCTb BO3/yXa, 3JIEKTPUYECKUU 3apsf,
CUja TOKa, 3JIeKTPUUeCKOe HampsbKeHue, COMPOTHB/IEHWE MPOBO/IHUKA,
ylenbHOE  COTPOTHBJ/IEHWE  BelllecTBa, pabota ¥  MOIIHOCTh
3/IEKTPUYECKOT0  TOKA), TPU OINWCAHWUM T[PaBWIbHO TPaKTOBAaTh
bu3MUecKruii CMBIC/T KCI0/Ib3YeMbIX BeJMUMH, 0003HaueHWs U eqUHUILIbI
¢bu3nueckux BeMYWH, HAXOAUTb (HOPMYJibl, CBSI3bIBAIOLME [JaHHYIO
(GY3UUeCcKyl0 BeJMUMHY C JDYTMMU BeJIMUYMHAMH, CTPOUThb TIpaduKu
V3YUYEHHbBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;

XapaKTepu30BaTb CBOWCTBA Tes, (U3MYEeCKHe SBJAEHUSI U TIPOLIeCCHI,
WCIIO/Tb3ysl OCHOBHBIE TOJIOXKEHUsSI MOJIEKY/ISIPHO-KMHETUUECKOW Teopuu
CTPOeHMs BellleCTBa, MPUHLUN CyNepro3vlUUd mnoJied (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsifia, 3akoH OMa Jijis1 yuacTKa Liernu, 3aKOH
Ixoyns—JleHlla, 3aKOH COXpaHeHWsI SHEPruM, TMpd 3STOM [aBaThb
C/I0BeCHY10 (hOPMY/JMPOBKY 3aKOHa M 3alvChbiBaThb €ro mMaTeMaThuecKoe
BbIpa)keHUE;



OOBSICHSTH (pU3HMUEeCKHe TMPOLIeCChl M CBOWCTBA Tesl, B TOM UWCIe U B
KOHTEKCTe CUTyalui MPaKTUKOOPUEHTUPOBAaHHOIO XapaKTepa: BbISBJISATH
TIPUYMHHOC/IE/ICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHHe W3 1-2 JIOTHYeCcKUx
11aroB C OMopod Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3NUECKUX SIBIEHUU,
(r3nUeCcKrX 3aKOHOB W/IU 3aKOHOMEPHOCTEW;

peliatb pacuéTHble 3ajaud B 2-3 [eWCTBUS, MCIIO/b3YS 3aKOHbl U
¢dopMysibl, CBsi3bIBaroLue (U3UUeCKHWe BEeJWYMHBL: Ha OCHOBE aHaau3a
yCJIOBUSL 33JlauM 3alMChbiBaTh KpPaTKOe YCJIOBHE, BbISB/IATb HEJOCTATOK
JAHHBIX [/ pellleHus 3aflaud, BBIOMpATb 3aKOHBI W (GOPMYJIbI,
HeoOXoAuMble fJisi e€ pellleHds, TPOBOJWUTh PAaCUéTbl M CpPaBHUBATh
MoJiyyeHHOe 3HaueHue (PU3NYeCKOr Be/TMUUHbI C U3BECTHBIMU JJaHHBIMY;
pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MOKHO pelIdTb TIPU TTOMOL!
(Gr3nUeCKMX MeTOZOB, HWCIO/b3ysl OMWCAHWE HWCC/Ie[0OBaHUs, BBIJE/ISATh
TpoBepsieMoe  TIPeAIO/IOJKeHHe, OLIeHWBaThb MPaBWIBHOCTh —TOPs/JKA
TIPOBe/IeHHs UCC/IeJOBaHUs, /ieJlaTh BBIBO/bI;

MPOBOJIUTh  OTBITBI TI0 HaO/MOeHnI0  (GU3NUYeCKUX SIBJIeHUA WU
(r3nUeCcKrX CBOWCTB TeJl (KanW/IsipHbIe SIBJIeHUs], 3aBUCUMOCTD [JaB/IeHUS
BO37lyXa OT ero 06béma, TeMriepaTypbl, CKOPOCTH TpoLiecca OCThIBaHUS U
HarpeBaHWsi TIPM W3/yUYeHUM OT 1[BeTa H3Jyyvarolleid (TMOr/oaroien)
TOBEPXHOCTH, CKOPOCTh MCHApeHUsi BOJIbI OT TeMrepaTypbl XXUAKOCTU U
nJiolaZyi €€ TIOBEPXHOCTH, SJIeKTpU3alusi Tel W B3aUMO/leliCTBHe
3JIEKTPUUECKUX  3aps/0B, B3aUMO/Ie[iICTBHe T[IOCTOSIHHBIX MAarHuTOB,
BU3ya/iM3aliusi MarHUTHBIX TI0JiIed TIOCTOSSHHBIX MAarHUTOB, [1€HCTBUS
MarHuMTHOTO MO/ Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3J/IEKTPOMarHura,
CBOMCTBA 3/IEKTPOJBUrare/si TIOCTOSTHHOTO TOKa): (pOpMy/JIMpOBaTh
TipoBepsieMble TpeATNo0XKeHUs, COOUpaTh YCTAaHOBKY U3 MPeJI0XKeHHOT 0
000opy/j0BaHus1, OMTUCHIBATh X0/ OTbITa ¥ (HOPMYJ/IMPOBATh BHIBO/IBI;
BBIMIOJIHATL ~ MpsIMble  M3MEpPeHWs  Temreparypbl, OTHOCHUTEeTbHOU
BJIQ&)KHOCTU BO3[yXa, CW/Ibl TOKAa, HANpPSDKeHUs C HCIO0Ib30BaHUEM
aHaJIOTOBLIX TIPUOOPOB W JAaTUMKOB (PU3MUECKUX BeIMUYWH, CPaBHUBATh
pe3yJibTaThl K3MePeHU C yUETOM 3a/JaHHOM aOCOJTFOTHOM TTOTPEIIHOCTH;
TIPOBO/IUTh UCCJIe[IOBaHUE 3aBUCMMOCTU OIHOW (PU3UUECKOM BeJIMUMHBI OT
JPyrol C WCHO0J/Ib30BaHHWEM MPSIMbIX UM3MepeHUM (3aBUCHMOCThb
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro [JIMHbI, TUIOLA[AU T1ONepevyHoro
CeyeHUs U yZe/IbHOTO COTMPOTHBJIEHUS BelleCcTBa MPOBOJHMKA, CUJIbl TOKA,
WAYLIero uepe3 TMPOBOJHUK, OT HaNpsOKeHUs] Ha TIPOBOJHUKE,
VCCNeIOBaHKe TOC/Ie[0BaTeIbHOTO W Mapa/lyIe/IbHOrO0  COeMHEeHU!
TIPOBOJHUKOB): TUIAaHMPOBAThb MCC/Ie[jOBaHUe, COOMpaTh YCTAHOBKY U
BBITMIOJIHATh M3MepeHHus, C/ieflysl MNpeJjIoKeHHOMY IlaHy, (UKCUPOBAaTh
pe3y/bTaThl TOJyUeHHOW 3aBUCUMOCTA B BuUfe Tabiul U rpaduUKoB,
JlenaTh BbIBO/bI 10 pe3ysbTaTaM UCC/Ie[J0OBaHuS;

MIPOBOIUTb KOCBEHHble M3MepeHUs] (PU3MYeCKUX BenuurH (yZe/bHasi
TEIUVIOEMKOCTh ~ Bell[eCTBa, COMPOTHBeHWe TIPOBOJHMKA, pabora u



MOII[HOCTb 3J/IeKTPUUECKOT0 TOKa): TJIaHUpOBaTh W3MepeHUs, coOupaTthb
9KCTMepUMEeHTalbHYI0 YCTaHOBKY, C/e[lysi Tpe/io)KeHHOW WHCTPYKLUH, U
BBIUMC/ISITh 3HAUEeHKe BeJTMUWHbI;

cobsrojaTh MpaBu/ia TeXHUKHU 6e30macHOCTH 1ipu paboTe ¢ 1abopaTOpHBIM
obopyioBaHHEM;

XapaKTepr30BaTh TIPUHLUMbBI  [IeMCTBUS UM3yueHHbIX TMPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMUCaHUs (B TOM 4YMCIIe:
CHCTeMa OTOTIEHUSI [JOMOB, THTPOMeTp, TapoBasi TypOvHa, amriepMmerp,
BOJIbTMETD, CUETUMK 3JIEKTPUUECKOW SHEepruM, 37eKTPOOCBeTHUTEebHbIe
nipubOpkI, HarpeBaTesbHbIE /IEKTPONPHUOOPHI (TIpUMepbI), I/eKTpUUecKre
TpeIOXpPaHUTe/TH, 3IeKTPOMAarHuT, 3J1eKTPOJBUTaTe /b MOCTOSTHHOTO TOKa),
WCTIOJb3ysl 3HaHUS O CBOMCTBax (M3WUYECKUX SIBIEHUM U HeoOXoAuMbie
(r3nuecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TMPOCTble TeXHUYeCKWe YCTPOMCTBA W U3MepUTe/bHbIe
npubopel MO0 CXeMaM M CXeMaTUYHbIM PHUCYHKaM (PKUAKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETpP, TMTPOMETp, [BUraTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOI, peoCTaT), COCTaB/sTh CXeMbl 3/IeKTPUUeCKUX
L|ereil ¢ moc/eloBaTe/IbHbIM U Tapasule/ibHbIM COeUHEHHEeM 3/1eMEHTOB,
pasninyasi yC/oBHbIe 0003HauUeHUsI 3/IEMEHTOB JIeKTPUUeCKUX LieTiel;
NPUBO/IUTL  TpUMepbl  (HaxoJuTh  UWHGOpMALMI0O O  MpUMepax)
TIPaKTUYECKOTO WUCIOMb30BaHUs (DM3UUeCKUX 3HaHWM B TMOBCEJHEBHOU
JKU3HM [71s1 0becrieueHrst 6e301MacHOCTH TIpU oOpaleHn ¢ mMpruoopaMu U
TeXHUYECKUMHU YCTPOWMCTBAMH, COXpaHeHUsl 3[J0pPOBbSi M COOJIO/eHus
HOPM 3KOJIOTHUYECKOT'0 TTOBeJieHUsI B OKPY KalolLlel cpe/ie;

OCYILIeCTB/SITh TIOUCK HWH(OpMalMM  (PU3NUYECKOro COJep)KaHusi B
HTepHeTe, Ha OCHOBe UMEIOIIUXCS 3HAaHUM W MYTEM CpaBHEHUs
JIOTIONIHATE/IbHBIX ~ MCTOYHUKOB  BbIJEJATh  MH(POpPMAILMI0, KOoTopas
SIBJISIETCSI TIPOTUBOPEUMBON WJIA MOKET ObITh HeJJOCTOBEPHOM;
WCTIO/Tb30BaTh TIPY BLITIOJTHEHUHM YueOHBIX 3aZlaHWi Hay4YHO-TIOMYJ/ISIPHYTO
UTepaTypy (U3MYeCcKOro COZep)KaHWs, CIpaBOUHble MaTepuarbl,
pecypchl ceTu VIHTepHeT, BiafeTb NMPUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHus HHGOPMAIIUY U3 OJHOW 3HAKOBOW CHUCTEMBI B AIPYTYIO;
co3/laBaTb COOCTBeHHbIE MUCHbMEHHbIe W KpaTKWe YCTHble COOOIeHUs,
0000611asi  WHGOpPMAL[MI0O W3 HECKONbKHUX MCTOYHUKOB (DHU3UUECKOTO
cofiep)KaHusi, B TOM uucie TyOAMUYHO TMpeACTaB/sATh pe3y/abTaThbl
TIPOEKTHOW WJ/IM UCCJ/IeJ0BaTebCKOU [1eATeTbHOCTHU, TIPU 3TOM T'PaMOTHO
VICTI0/Ib30BaTh M3YUYEHHBbIM TOHSTUMHBIA anmnapat Kypca (U3MKH,
COTIPOBOXK/IATh BBLICTYIIJIEHUE TIpe3eHTalew;

NP BBITIOJIHEHUM yueOHbIX TIPOEKTOB W WCC/Ie0OBaHUN (HU3NUYeCKUX
TIPOLIECCOB  pacripefieiaiTh 00Si3aHHOCTU B TPYyIle B COOTBETCTBUU C
MOCTaB/IeHHbIMU 3aJjauaMy, C/IeJUTh 3a BBIIOJIHEHHEM I/laHa JelCTBUN U
KOPPEeKTUPOBaTh €ro, afieKBaTHO OLleHWBaTh COOCTBEHHBI BK/a[ B



J1esiTeNIbHOCTb TPYIIIbl, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJENCTBHE,
TIPOSIBJISISt TOTOBHOCTD pa3periaTb KOH(IUKTHI.

K koHily oOyueHusi B 9 Kj1acce ripejMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHe
JO/DKHBI OTPa)kKaTh CPOPMUPOBAHHOCTh Y 00YUarOIIUXCSl YMeHHH:

WCIO/b30BaTh TMOHSTUS: CUCTeMa OTCYéTa, MarepuajibHas TOUKa,
TPAeKTOpUsl, OTHOCUTETbHOCTb MeXaHWUeCKOTO [IBU)KeHUs, AedopMarivs
(ynpyrasi, macTAueckasi), TpPeHHe, LIeHTPOCTPEMUTE/IbHOEe YCKODEeHUe,
HEBECOMOCTh M TIEPErpy3KH, LeHTP TsDKeCTH, abCOMIOTHO TBEp/Oe Tesio,
L[EHTP TSDKeCTU TBEP/IOTO Tesla, paBHOBeCHe, MeXaHWUeCcKHe KojaebaHus H
BOJIHBI, 3BYK, WH(Mpa3ByK U YJbTPa3ByK, 3/J€KTPOMarHWTHbie BOJIHBI,
IIKajia 3/IeKTPOMarHUTHBIX BOJTH, CBET, O/TM30PYKOCTb M /1a/TbHO30PKOCTb,
CTIeKTPhI MCTTyCKaHUs U TIOT/IoleHus, aib(a, 6eTa- U TaMMa-u3nyueHus,
W30TOIIbl, si/lepHasi SHepreTHKa;

pas/ivuaTh siBJeHUs1 (PaBHOMEpDHOe M HepaBHOMEpHOe TMpPSIMOJIMHeNHOoe
JIBIDKeHHe, PaBHOYCKOpDeHHOe TIpSIMOJIMHelHOe [BMKeHue, CBOOOHOe
rajJieHye TeJjl, paBHOMEPHOe [IBMXKEHHE MO OKPY’>KHOCTH, B3aUMO/IeHCTBUE
TeJI, peaKTUBHOE [IBIDKeHHe, KoyiebaTe/lbHOe ABMDKeHHe (3aTyxarolfue U
BBIHYK/IeHHbIe KoJie0aHUsI), pe30HaHC, BOJHOBOE ABW)KEHHE, OTpa)KeHHe
3BYKa, MPSAMOJIMHEMHOE paclpoCTpaHeHue, OTpakeHHWe W TpeioMJIeHue
CBeTa, TI0JIHOe BHYTPEeHHee OTPa’keHHe CBEeTa, pPa3/oykKeHue 0esoro ceeta B
CIIeKTP W CJ0)KeHWe CIeKTpa/lbHbIX I[BeTOB, JHUCIIepCHsl CBeTa,
ecTeCTBeHHasl paJjM0aKTUBHOCTb, BO3HUMKHOBEHHE JIMHEMUaToro CreKkTpa
W3/yueHus) 0 OMUCAHUIO0 UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OIIbITOB,
JIeMOHCTPHUPYIOIIUX AaHHOe (hr3ruuecKoe siBJIeHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yueHHbIX (U3WUECKUX SIBJIeHWM B
OKpy>KatoljeM Mupe (B TOM uuc/e (uanueckue siBJIeHUS] B TMPUPOJE:
TIPU/IUBLI U OTJIMBBI, ABMW>KeHHe 11aHeT CO/IHEUHOM CUCTEMBI, PpeaKTUBHOE
JBIDKEHUE JKUBBIX OpPraHW3MOB, BOCIPUSITUE 3BYKOB JKHBOTHBIMU,
3em/leTpsiCeHUe, CeWCMUYecKhe BOJIHbI, I[yHaMW, 3X0, LBeTa TeJ,
OTTHYeCKHe SIBJIeHHs B TIpUpojie, OUooOTUUecKoe [eHCTBHE BUAWMOTO,
y/ibTpaoNeTOBOr0O W PEHTIeHOBCKOTO U3/yueHul, ecTeCTBeHHbIN
pPaZiIMOAKTHUBHBLIM (DOH, KOCMHYECKHWe JIyud, PaJJMOAaKTHBHOE H3/yueHHe
MPUPOJIHBIX MHWHEepasnoB, [eWCTBHe PpPaJMOAKTHBHBIX H3/IyueHUN Ha
OpraHv3M YeJjiOBeKa), MpU 3TOM MepPeBOAUTh MPAKTUUeCKYH 3ajjauy B
yueOHYI0, BBIIE/IATH CYIIIeCTBEHHbIE CBOWMCTBA (MPH3HAKH) (H3UUECKUX
SIBJICHUU,

OMNMCHIBAaTh U3yUYeHHbIe CBOMCTBA Tejl U (pU3NUecKre SIBJIeHUs, UCIOJIb3Ys
(du3rMueckre BeIMUUHBI (CpefiHSSI M MrHOBEHHasi CKOPOCTh Tejia IIpU
HepaBHOMEDHOM [IBW)KEHWM, YCKOpeHUe, TiepeMellleHue, TyThb, YIr/oBasi
CKOpPOCThb, CW/la TPEHUs, CWJa YIPYroCTU, CWa TSDKEeCTU, YCKOpeHue
cBOOOIHOTO TIaZIeHWs], BeC Tejla, HMIYJbC Tela, WMITYJIbC CHUJIBI,
MexaHhueckass paboTa W MOIIHOCTb, TIOTEHI[Ma/lbHas JHEpPIus Tesa,
MOAHSATOTO HaJ, MOBEPXHOCTHIOD 3€MJ/IM, MOTeHLUA/TbHAsi SHEePrusi C’KaTou



MIPY>KMHBI, KUHETUUeCKasi SHeprus, TII0JiHasg MeXaHW4YecKasi SHeprus,
Mepuoz, ¥ YacToTa KosebaHu, JjiHa BOJIHBI, TPOMKOCTb 3ByKa M BBbICOTa
TOHA, CKOPOCTb CBETa, MOKa3aTe/b MpPeiOMJIeHHsI CpeJbl), MPX OMUCAaHWUH
MPaBU/IBHO TPAKTOBaThb (PM3UUECKUM CMBIC/ WCIOIb3YEMBIX BeTUYUH,
o0o03HaueHUss W eAVHULBI (PU3NUECKUX BeIUYUH, HaXOAUTb (hOPMYIIbI,
CBSI3bIBAIOLME JAHHYIO (PU3MUECKYI0 BEJUUMHY C JPYTMMHU BeTUUMHaMH,
CTPOUTH rpa)UKu U3yUeHHbBIX 3aBUCUMOCTeN (PH3UUeCKUX BEIUUYMH;
XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJIeHUSI U TIPOLIeCChI,
WCTIO/Ib3ysl 3aKOH COXPAHEHWs SHepPruy, 3aKOH BCEMHUPHOIO TSTOTEHWS,
TPUHLWAI  CYTepro3uLMA CWI, NPUHLUII OTHOCUTETBbHOCTH [anmunes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHEHUs] UMITYJ/IbCa, 3aKOHbl OTPaKeHUs M
TIpe/IOMJIeHUs CBeTa, 3aKOHbI COXPaHEeHUs 3apsiZloBOr0 U MacCOBOT0 UMCel
TIpU SI/IEPHBIX DeakLUsX, NpA 3TOM [laBaTb CJIOBECHYHO (POPMYIUPOBKY
3aKOHA Y 3aMMChIBATh €r0 MaTeMaTUUeCKOe BbIPaXKEHUE;

00BSICHATL (hU3MUeCKHe TIPOLlecChl M CBOWCTBA Tel, B TOM YKC/Ie U B
KOHTEKCTe CUTyal[ii MPaKTUKOOPUEHTUPOBAaHHOIO XapaKTepa: BbISBJISATH
TIPUYMHHO-C/Ie/ICTBEHHbIEe CBSI3U, CTPOUTh 00bsCHEHUE 13 2—3 JIOTUYeCKUX
IaroB C OMOPOM Ha 2—3 MU3yueHHbIX CBOWMCTBA (PU3NUYECKUX SIBJIEHUH,
(bur3nUecKux 3aKOHOB MJ/IU 3aKOHOMEPHOCTew;

pellaTb pacyéTHble 3ajaud (Onuparolecs Ha CUcTeMy U3 2-3
ypaBHEHMI), UCTIO/b3ysl 3aKOHbI U (DOPMYJIbI, CBSI3bIBaIOILIe (PU3UUeCcKHe
Be/IMUMHBI: Ha OCHOBE aHajau3a YC/IOBUS 3a/aud 3aluCbiBaTb KpaTKOe
yCJIOBUe, BBLISIBISTh HeJOCTArole WM U30bITOUHbIe ZaHHbIe, BbIOMpPATh
3aKOHBI U (hOpMyJibl, HeOOXOAUMBIe [I7Isi pellieHus], TIPOBOJAUTb PACUETHI U
OLIeHWBaTb PEAJIMCTUUHOCTh TIOYYEHHOrO 3HaueHuss (U3UUeCcKou
BeJINYMHBI;

pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MO)KHO pelIdTb TIPU TOMOLU
(Y3UUeCKMX MeTOZIOB, HWCIIO/Mb3ysl OMNHWCAHWe HWCC/Ie[0OBaHUS, BBIJE/ISATh
TpoBepsieMOe  TIPeAIO/IOKeHre, OLleHWBaTh TPaBWIBHOCTb TOPsJKA
TpOBeJleHNs]  MCC/IeloBaHus, JefaTb  BbIBOJbl, HWHTEpPIIPETUPOBATh
pe3y/bTaThl Hab/IOAeHUH U OTIBITOB;

MIPOBOIUTh  OTBLITHI 10 HabOmoZeHu0 (U3NUeCKUX SIBJIEHHN WU
(bur3nueckux CBOWCTB Tesl (M3yueHHe BTOPOro 3akoHa HbHOTOHa, 3akoHa
COXpaHeHHUs SHepruM, 3aBUCUMOCTh Tiepuofia KojebaHuU TIPY>XMHHOTO
MasTHUKA OT MacChl Irpy3a M >KECTKOCTH TIPY>KUHBbI ¥ HE3aBUCHUMOCTb OT
aMIUIMTY/Ibl MaJ/ibIX KoJieOaHUi, MPsIMOJIMHeHOe pacrpoCcTpaHeH e CBeTa,
pa3/iokeHue Oesloro CcBeTa B CIEKTP, M3yueHHe CBOWCTB M300pakeHUs B
TJIOCKOM 3epKajie U CBOWCTB u300pakeHUsi TpegMmeTa B cobuparoiieit
nvH3e, HaOJIOZIeHre CIUIOIIHBIX W JIMHeMUaThIX CIeKTPOB W3/My4eHHs):
CaMOCTOSITE/ILHO ~ CcOOMpaTh YCTaHOBKY M3 M30bITOYHOTO Habopa
o0opyJoBaHUsl, OMWCHIBAaTH  XOJ, OMbITA U €ro pe3yJbTaThl,
¢bopMyIMpOBaTh BHIBO/IbI;



TIPOBO/IUTL NP HEOOXOAWMOCTH CePUI0 TIPSIMBIX H3MepeHUi, orpezeisis
cpefHee 3HaueHWe U3MepseMOW BenuurHbl ((DOKyCHOe pacCTOsiHUe
cobuparorield mH3bI), 00OCHOBBIBaTH BBIOOP cCrocoba U3MepeHHUs
(u3mepuTenbHOTO TIpUbOpA);

MIPOBOJUTh UCC/IeJOBaHME 3aBUCHMOCTEM (PU3WYECKHUX BEJWUUH C
VCTIO/Tb30BaHUEM TMPSMbIX H3MepeHuil (3aBUCMMOCTb TMYyTU OT BpeMeHU
NpY PaBHOYCKOPEHHOM /IBIKeHWM 0e3 HayajbHOW CKOPOCTH, Tepuoja
KonebaHWIT MaTeMaTHUeCKOro MasiTHMKa OT [JIMHbI HWTH, 3aBUCUMOCTH
yrjia OTpakeHusi CBeTa OT yrja MaZileHusi U yrja TpeioM/IeHUs] OT yrja
nafieHyst): TJIaHUPOBaTh HCC/e/JOBaHWe, CaMOCTOSITeTbHO CoOupaTh
YCTaHOBKY, (DUKCHMpOBaTh pe3y/abTaTbl TIOJIyYeHHOW 3aBUCUMOCTHU
bu3rueckux BeJMUMH B BUAe Tabmull U rpaduKOB, [eaTh BBIBOABI T10
pe3yJsibTaTaM UCC/Ie[JOBaHUS;

TIPOBOIUTb KOCBEHHble H3MepeHusi (GU3NUYeCKUX BeJWUYUH (CpefHsis
CKOPOCTb M YCKOpEeHHWe Tejlla TMpPA pPaBHOYCKODEHHOM JIBU)KEHUH,
yCKOpeHHe CBOOOJHOrO MajieHusl, KECTKOCTh TIPY>KWUHBI, KOI(PPULIMEHT
TPeHUs] CKOJIbKeHUs, MexaHWdyeckass paboTa ¥ MOIIHOCTb, YacTOTa U
nepro/; Kosje0aHM MaTeMaTHUUeCcKoro U TIPY)>XKMHHOTO MAasiITHUKOB,
oNTUUeCKass CHJIa COOHWparoIier JIMH3bI, PaJAMOAKTUBHBIM  (DOH):
TJIAaHUPOBAaTh U3MepeHHs, coOMpaTh 3KCTIepUMEeHTa/bHYI0 YCTaHOBKY U
BBITIOJIHATb M3MepeHusl, C/iefysi MpejioKeHHOW MHCTPYKLIMM, BBIYUC/ISATH
3HaueHue BeJIMYMHbI U aHA/IU3UPOBATh MOJIyueHHbIe Pe3y/IbTaThl C YUYETOM
33/IaHHOM TTOTPeIIHOCTA U3MEPEHNY;

cobJtro/1aTh TIpaBr/ia TEXHUKH 0€301acHOCTH TIpu paboTe C 1abopaToOpHbIM
obopyoBaHuEM;

pa3nuyaTh OCHOBHbIE TPHM3HAKU HW3YyUYeHHbIX (U3UUECKHUX MOJesieit:
MaTepHa/ibHasi TOYKa, abCO/IFOTHO TBEpZOE Tes0, TOUYeUHbId WCTOUHHWK
CBeTa, JIy4y, TOHKas J/IMH3a, IUIaHeTapHas MOJeJib aroMa, HYKJIOHHast
MO/IeJIb aTOMHOT0 S1/1pa;

XapaKTepU30BaTh TPUHIUMBI  IeWCTBUS HW3yUYeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM HAa KX OMUCaHUs (B TOM YMCIIE:
CIUZOMeTp, JaTUUKW TI0JIO)KEeHUs], PACCTOSIHUS W YCKODEeHUs, pakeTa,
9XO/I0T, OUKW, T[epucKor, ¢oToarnmapar, OINTUYeCKUe CBETOBOJbI,
CMEeKTPOCKOM, J03uMeTp, KaMepa BuibcoHa), UCMHOAB3ysl 3HaHUSA O
CBOMCTBaX (PU3MUeCKUX sIBJleHWA U HeobxoguMmble  u3nUuecKre
3aKOHOMEPHOCTY;

WCTIOJTb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU M3YUYeHHBIX TeXHUUeCKUX
YCTPOMCTB, M3MepUTe/bHbIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOLIeCCOB
MpU pellleHUuM yueOHO-TIPAKTUUeCKUX 3a/iau, OMNTUUecKhe CXeMbl Jis
MOCTPOeHUsI N300pa’keHui B IJIOCKOM 3epKaJsie ¥ coOuparoleil IMH3e;
MPUBO/IUTL  TpuUMephbl  (HaxoJuTh UWHGMOpMAIMI0O O  TMpUMepax)
MPAaKTUUECKOT0 KCI0/Ib30BaHusl (PU3MUeCKUX 3HaHWK B TOBCeJHEBHOMU
KU3HU 7151 obecrieueHusi 6e3omacHOCTH Tipu obpailjeHUH ¢ pubopaMu 1



TeXHUYECKUMHU YCTPOMCTBaMH, COXpaHeHUsl 3[0pOBbsi M COOJIO/eHus
HOPM 3KOJIOTUYECKOT'0 TTOBeJeHUSI B OKPY KaloLLlel cpe/ie;

OCYLLIEeCTB/ISATb TOMCK WH(pOpMaLMU (U3UUECKOrO0 COJep)KaHusl B
MHTepHeTe, CaMOCTOSTENBHO (DOPMYJIMPYS MOMCKOBBIM 3arpoC, HaXOAWUThb
IyTU OIpefiesieHrst JOCTOBEPHOCTH TOJIyYeHHOM MH(OPMAaLMy Ha OCHOBE
VIMEIOLLIUXCSl 3HAHUU U JOTIOJTHUTE/IbHBIX UCTOUYHUKOB;

MCTIO/Tb30BaTh TIPY BBITIOJTHEHUHM YueOHBIX 3aflaHWi HayYHO-TIOMYJ/ISIPHYTO
UTepaTypy (U3NUeCKOro COJep)KaHUs, CIpaBOUHble MaTepualibl,
pecypchl cetu VIHTepHeT, BjaZieTh MPUEMaMU KOHCIIEKTUPOBAHUsI TEKCTa,
nipeoOpa3oBaHusl HHGOPMALIMY U3 OJHOW 3HAKOBOW CHUCTEMBI B AAPYTYIO;
co3/laBaTb COOCTBeHHble THMCbMEHHbIe M YCTHBbIe COOOIIeHUs] Ha OCHOBE
vH(pOpMalMM W3 HECKOIbKUX HCTOYHUKOB (PU3NUYECKOTO COJep’KaHus,
myOIMUHO TIpeJCTaB/AATh pe3y/bTaThl IPOEKTHOW WK UCC/e/[0BaTe/IbCKON
JeiTeIbHOCTW, TMpPUA 3TOM TIPaMOTHO  MCIIO/b30BaTb  M3YUYEHHBIU
MOHATUMHBIM anmnapar K3y4yaeMoro pasfena (U3WKM U CONpPOBOXAATh
BBICTYTJIEHWE TIpe3eHTal[iell C y4éToM O0COOeHHOCTel ayauTopuun
CBEPCTHUKOB.



TEMATHNYECKOE IVNIAHUPOBAHHWE

7 KIIACC
KosmuyecTBO yacoB JJ/IeKTPOHHBIE
Ne i/ HaumeHoBaHMe pa3je/ioB U TeM upposbie
Pa3A KonTpobHbl ITpakTHYecKHu (ungp )
n NMporpamMMbI Bcero oOpa3oBare/ibHbIE
e padoThbI e padoThI
pecypchl
Pa3zpen 1. Pusuka U eé posib B IO3HAHMH OKPYKaAKOLero Mupa
bubmioteka 110K https:/
11 u3uKa - HAyKa O MPHpOje 2 m.edsoo.ru/7f416194
bubmoteka LIOK https:/
1.2 du3nyeckue BeIMurHbI 2 1 m.edsoo.rw/7f416194
. bubmmoreka LIOK https:/
1.3 EcTecTBeHHOHayUHbIN MeTO/, IT03HaHUS 2 1 m.edsoo.rw/7f416194
Wtoro no paszemny 6
Paspen 2. IleppoHaya/ibHbIe CBeJeHUs1 0 CTPOEHUH BellecTBa
bubmmoreka LIOK https:/
21 CTpoerie BelyecTsa ! m.edsoo.ru/7f416194
[IBy>KeHNe ¥ B3aMMO/IeiICTBHEe YaCTHL] bubnmoreka LIOK https://
2.2 2 1
BelllecTBa m.edsoo.ru/7f416194
bubmmoreka LIOK https:/
2.3 ArperartHble COCTOSIHUS BellleCTBa 2 m.edsoo.rw/7f416194
Uroro nio pasgeny 5
Pazpgen 3. /IBv>keHHe U B3aUMO/ieHCTBHE TeJl
bubmmoreka LIOK https:/
3.1 MexaHHueCKoe JIBIKeHHe 3 m.edsoo.rw/7f416194
bubmmoreka LIOK https:/
3.2 WNHuepuusi, Macca, MJI0THOCTb 4 1 m.edsoo.rw/7f416194
3.3 Cuna. Bugel cun 14 1 2 bubmorexa IIOK hitps://

m.edsoo.ru/7f416194



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

Nroro no pa3speny

21

Pa3pen 4. /laB/ieHHe TBEPABIX TeJI, )KUJKOCTeH ¥ ra3oB

41 Hasnenue. [1lepenaua gaBieHus TBEPABIMU 3 bubmmoreka LIOK https://
) TeJlaMU, KUJKOCTAMU U ra3zamMmu m.edsoo.1u/7f416194
bubmmoreka LIOK https://
4.2 FlaBIIeHIe JKUAKOCTH > m.edsoo.1u/7f416194
bubnmoreka IIOK https:/
4.3 ATMocdepHoe faBieHHe 6 medsoo.rw/7£416194
44 [eticTBYe XUAKOCTH U ra3a Ha MOTPYKEHHOE 7 3 bubmoteka LIOK https://
) B HUX TeJI0 m.edso0o.ru/7f416194
Wtoro no paspeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTH. DHEPrUs
bubmmoreka 1IOK https:/
>1 PaboTa 1 MOIHOCTE 3 1 m.edsoo.ruw/7f416194
bubmuoreka LIOK https://
5.2 IIpocTble MexaHU3MBbI 5 1 m.edsoo.rw/7f416194
bubmioteka LIOK https://
5.3 MexaHnueckast 3Heprus 4 1 m.edsoo.rw/7f416194
Wtoro no pa3peny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KV/IACC

Ko/mmuecTBOo 4acoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM u(posBbie
Ne n/m PasA KoutposibHblie | ITIpakTnueckue (unp )
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI paboThI
pecypchl
Pazgen 1. TensioBble sB/IeHUA
. Bubmioreka LIOK https:/
1.1 CTpoeHUe U CBOMCTBA BellleCTBa 7 m.edsoo /74181 ce
bubmmoreka 110K https:/
1.2 TenoBbIe poLECCHI 21 1 5 m.edsoo.r/7f4181ce
Ntoro no pa3zpeny 28
Paspgen 2. JjieKTpUYeckye U MarHUTHbIE IBJICHUS
21 OJIeKTpUYeCKHe 3apsifbl. 3apsUKeHHbIe Tesa 7 1 bubsmmoreka I1OK https:/
' U UX B3aUMO/IeHiCTBHE m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 371eKTPUYECKUi TOK 20 1 7 Bubmorexa [IOK hitps://
m.edsoo.1u/7f4181ce
2.3 MarnuTHbIe SIBJIEHUS 6 1 1 Bubmiorexa [IOK hitps://
m.edsoo.ru/7f4181ce
bubmoteka 11OK https:/
2.4 O/1eKTpOMarHuTHast UHAYKLIUA 4 m.edsoo.rw/7f4181ce
Wtoro no pa3peny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 K/IACC

KosmmuecTBo yacoB JJIEKTPOHHbIEe
HaunmeHoBaHMe pa3je/ioB U TeM u(posBbie
Ne n/m PasA KoutposibHblie | ITIpakTnueckue (unp )
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
padoThI paboThI
pecypchl
Pazgen 1. MexaHnueckye siBJIeHHS
MexaHWUeCKoe JIBI)KEHHE U CITOCOObI ero bubmoTeka 11OK https:/
1.1 10 1
OTHCaHUSs m.edsoo.ru/7f41a4a6
. bubsmoreka 110K https:/
1.2 BsanmogeincTBue Ten 20 1 3 . edsoo.r/7f41ada6
bubsmmoreka I1OK https:/
1.3 3aKOHbI COXpaHeHusI 10 3 . edsoo.r/7f41ada6
Wtoro no paspeny 40
Paspen 2. MexaHHuecKHe K0/Ie0aHHA M BOJTHBI
2.1 MexaHnueckue KoaeOaHUs 7 1 Bubmorexa LIOK hiips://
m.edsoo.ru/7f41a4a6
bubsmoreka IIOK https:/
2.2 MexaHuyeckue BO/IHbL. 3BYK 8 1 m.edsoo.rw/7f41ada6
Uroro no pasgeny 15
Pa3pen 3. D1ieKTpoOMarHUuTHOE 10J1€ U 3/IeKTPOMAarHUTHbIE BOJTHbI
O/IeKTPOMarHuTHoe ToJie U bubsmoreka LIOK https:/
3.1 6 2
3JIKTPOMArHUTHBIE BOJIHBI m.edsoo.ru/7f41a4a6
Wroro mno pa3zeny 6
Pa3pen 4. CBeToBbIe AB/I€HUS
bubsmoreka [1OK https:/
4.1 3aKOHbI PacnpoCTpaHeHus CBeTa 6 1 1 edsoo.rw/7f41ada6
4.2 JIVH3BI ¥ ONITHYECKHe TTPUOOPEI 6 2 Bubrmorexa LIOK hups://

m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Bubmioreka LIOK https:/

4.3 Pa3sioykeHue 6e/10ro cBeta B CIIEKTP 3 m.edsoo.rw/7f41ada6
Nroro no pa3peny 15
Pa3pen 5. KBaHTOBBIE sIB/IeHUSA
bubmoteka 11OK https:/
5.1 Ncrnyckanue ¥ 1IOr/10111€HKe CBETa aTOMOM 4 m.edsoo.rw/7f41ada6
bubmoTeka 1IOK https:/
5.2 CTpoeHrie aTOMHOTO siipa 6 m.edsoo.rw/7f41ada6
bubsmoreka LIOK https:/
>-3 FlAepHbIe peaKiyin / 1 m.edsoo.ru/7f41a4a6
Wroro no pasgeny 17
Pa3gen 6. IToBTOpUTETHLHO-00001AI0IHIT MOY/TH
6.1 [ToBTOpEHMe 1 06001IeHNe COfepsKaHus 9 Bubmioreka LIOK https:/
' Kypca ¢hu3mky 3a 7-9 Knacc m.edsoo.ru/7f41a4a6
Wroro mno pa3zeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 14
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IIOYPOYHOE IVIAHUPOBAHUE

7 KIIACC
Ne KosinyecTBo uacoB
n/ Tema ypoka Beero KonTtposbhblie | IIpakTuueckue
n paboThI padoThI
1 dusrka — HayKa o0 npupofe. fBneHus Npupoabl
2 dusnyeckre sBIeHUs
3 JlaboparopHasi pabota Nel. "OmnpezesieHue 11eHbI Ae/IeHUsT 1 1
WU3MEepPUTE/ILHOTO Tpubopa”
4 du3nyecKre BeJIMUMHbI U UX U3MepeHue
5 MeTo/ibl HAy4YHOT' 0 TTI03HAHUS.
6 Onwucanue (pU3NUECKUX SIBJIEHUH C TIOMOILBIO MOJiesier
7 Ctpoenue BeijectBa. OmbITHI, JOKa3bIBarOLMe JUCKPETHOE CTPOEHNe 1
Bell[eCTBa
8 JlaboparopHasi paboTa Ne2 «lI3MepeHue pa3MepoB MasbiX Te/» 1
9 [Br>KeHve yacCTul| BeljecTsa
10 ArperaTHble COCTOSIHMS BellleCTBa
11 OcobeHHOCTH arperaTHbIX COCTOSTHUM Bozibl. O60011jeHMe TI0 pa3zeny 1
«[lepBoHavasbHbIe CBe/leHHsI O CTPOEHUH BellleCTBa»
12 MexaHnueckoe JBikeHre. PaBHOMepHOe ¥ HepaBHOMEDHOE JIBM)KeHHe 1
13 CkopocTb. EAMHULBI CKOPOCTH 1
14 Perrenve 3azau "CkopocTts" 1
15 Pacuer nyTi ¥ BpeMeHU [IBWKeHUs! 1
16 Nuepuwmsi. Macca — Mepa UHEPTHOCTH TeJl 1
17 [TnoTHOCTH BetrecTBa. Pacuet Macchl u 00beMa Tesia 1o ero 1
TJIOTHOCTHU
18 JI/p Ne 4 "Mi3mepenuie o6bema Tena", JI/p Ne 5 "OnipezienieHre 1 1

IJIOTHOCTH TeJsia"
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Pertenne 3azmau 1o teme "l110THOCTE BelrjecTBa'

Cuna Kak XxapakTepucTHKa B3aumo/eicTBus Tes. Crma ynpyrocTy.

20 3akoH ['yka

21 Nsmepenne cus. IviHaMmoMeTp

2 Nunamometp. JlTabopaTopHast pa6'c')Ta Ne 6 "I'papyripoBaHyie Npy>KUHbI
Y M3MepeHre CUJI IMHAaMOMETPOM

23 [[IBierue Tarorenus. Cuia TsHKECTH

24 CBsi3b MeX1y C'I'/I]'[OI;'I TSDKeCTH U Maccoi Tesia. Bec Tena. PerieHue
3a71a4 110 Teme "Cua TsoKeCcTH"

75 Cuia TsSDKeCTH Ha JIpyrux IiaHeTax. ®Pr3nueckue XxapakTepuCTUKU
IIJIaHeT

26 Bec tesia. HeBecoMocTh

27 Crio>keHMe [IBYX CWJI, HarlpaB/IeHHBIX T10 OJ[HOM MPSIMOM.
PaBHOelicTBYO1IAsT CUJT

28 Perenue 3az1au 1o Teme "PaBHOJelicTBYOLast CUT"

29 Cuia TpeHus U e€ Buzbl. TpeHue B IpUpoOJie U TeXHUKE

30 JIP Ne7 "WccnenoBaHue 3aBUCMMOCTU CUJIBI TpeHI/iﬂ CKOH'I'J)KEHI/IH 0T
TIJIOLL{a/I1 COTIPUKOCHOBEHUS TeJl ¥ TIPWKUMAROLer CUJIbI

31 PelileHuie 3a/1au Ha oripejiesieHle paBHO/IeHCTBYIOLLel CHTbI

3 Pemenuie 3a7au 1o Temam: «Bec Tena», «['paduyeckoe nzobpakeHne
cu», «Cunbl», «PaBHOIEHUCTBYIOIIAsT CHA»

33 KonrposnpHast pabota no Temam: «Bec Tena», «I'paduueckoe
n3o0pakeHne cu», «CHib»

34 Hapnennie. Criocobbl yMeHbIIIeHUs] U YBeTMUeHHs! aBJIeHUsI

35 IlaBneHue ra3a. 3aBUCUMOCTb JJaBJ/IeHUsI Ta3a OT 00bEMa, TeMITepaTyphI

36 [Tepenaua faByieHyst TBEPABIMU TeJlaMU, XKUAKOCTSIMU U ra3aMu. 3aKOH
ITackasns

37 [laBneHyve B )KMJIKOCTH U rase, BbI3BAHHOE JIEMICTBUEM CHJIbI TSDKECTH

38 Perienvie 3asjau 1o TeMe «/laBiieHue B JKUAKOCTU U rase. 3aKOH

ITackamnsa»




39 Coo0iaroiyecs: CoCyzbl 1

40 I'mppaBivueckuii rpecc 1

41 MaHomeTpsbl. [TopiiiHeBoM KUAKOCTHBIM HaCcCOC 1

42 ATmocdepa 3eMM ¥ IPUUKHBI € Cy11[eCTBOBaHUS 1

43 Bec Bo3gyxa. ATMocdepHoe /iaByieHue 1

44 Vi3mepenue atmocepHoro faBnenusi. OnbiT Toppuuesnu 1

45 3aBUCHMOCTh aTMOC(HEPHOT0 /aBJ/ieHNUs OT BBICOTHI HaJl YDOBHEM MOPSI 1

46 bapomeTtp-aHepouz. ATMocdepHoe faBiieHre Ha pa3/IMuHbIX BbICOTaX 1

47 Pemienuie 3aj1au o Teme " AtMocdepHoe aByieHue" 1

48 [eiicTBUe KUAKOCTHU Y Ta3a Ha MOrpy>KeHHOe B HUX TeJlO. 1
ApxumezioBa cuia

49 Ha?opaTopHaf pabota Ne8 «Oripe/iesieHrie BbITA/IKUBAOIIEN CHJIbI, 1
JeMCTBYIOLLeH Ha TeJl0, IOTPY>KeHHOe B XKUJKOCTb»

=0 Ha6opaT0[')‘Ha;1 pabora Ne 9 "BrisicHeHre YC/IOBUH MJIaBaHUs TeJla B 1
JKUJKOCTH

51 I11aBaHue Ten

52 Perwienue 3azau o teme: "IlnaBanuve ten"

53 Perenue 3azau o remam: «IlnaBanue cygoB. Bo3gyxorniaBaHue», 1
«JlaBneHye TBepbIX TeJl, )KUJKOCTeU U ra3oB»

54 KonTtponbHast pabora o Teme «/laBjieHre TBEP/BIX TeJ, XXUJKOCTeH U 1
ra3oB»

55 MexaHnueckasi pabota 1

56 MouHocTs. EyHULBI MOLLHOCTH 1

57 PerieHue 3a/jau Ha pacueT MexaHW4ecKoi paboThl ¥ MOIITHOCTH. 1

58 IIpocTble MexaHu3Mbl. Peiuar. PaBHOBecHe CUJI Ha pblyare 1

=9 Priuaru B TexHUKe, ObITY U ripupo/e. JlabopaTtopHasi pabota Nel0 1
«WccenoBanue yci0BUY paBHOBECHSI pblUara»

60 Perienue 3az1au 1o TeMe «YC/10BUSI paBHOBECUS pblyara» 1

61 KoadduiueHT none3Horo feiicteus MmexanusMma. JlabopaTopHas 1

pabora Nell «V3mepenue KIT/] HAKJIOHHOM MJIOCKOCTH»




62 Perienue 3a7iau o teme "Pabota, MmomHocts, KIT/1" 1

63 MexaHunyeckas s3Heprus. KuHetnyeckas U NoTeHIjMaIbHasA SHePrus 1

64 3aKOH COXpaHeHUsT MeXaHUUeCKOW SHeprumn 1

65 Perienvie 3a1au "3ak0H COXpaHeHUs SHeprun" 1
JlaboparopHasi paboTa Nel2 "DKcrepuMeHTabHOE OTpefie/ieHue

66 Vi3MeHEeHUs] KHHeTUYeCKOW Y MOTeHMa/IbHOM SHepryuy Ipu 1 1
CKaTbIBaHWH TeJla 110 HAKJIOHHOM IJIOCKOCTH"

67 KonrpospHast pabota no Teme «PaboTa v MOIIHOCTh. JHEPTHUsi» 1

68 PesepBHbiit ypok. Pabota c Tekctamu 1o Teme "MexaHuueckoe 1
JIBIDKeHue"

69 Pe3epBHbIii ypok. Pabora ¢ Tekctamu 110 TeMe " []aBnieHue TBEPABIX 1
TeJl, )KUJKOCTel U ra3oB"

70 Pe3epBHbIi ypok. Pabora ¢ Tekctamu 110 TeMe "PaboTa. MOIIHOCTb. 1
OHeprus"

OBIIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 70 10




8 KV/IACC

KosmmuecTBo yacoB

:;n Tema ypoka Beero KoHTpo/IbHBI ITpakTHyeckue
€ paboThI padoThI
1 OcHOBHBI€ M0JI0)KEeHUST MOJIEKYISIPHO-KUHETUYEeCKOW TeOprHU U UX 1
OMbITHBIE MIO/[TBEPIKIeHUsI
2 Macca 1 pasmep aTOMOB ¥ MOJIEKYJI
3 Mogesu TBEPIOTO, XKHUIKOTO U Ta3000pa3HOT0 COCTOSTHHIM BeITleCcTBa 1
4 OOmbsicHeHHEe CBOWCTB TBEPIOTO, XKHUKOTO U Ta3000pa3HOTO COCTOSTHUM 1
BellleCTBA Ha OCHOBE T0JIOKEHUM MOJIEKYJIIPHO-KUHEeTUYECKON TeOpUHr
5 Kpucranmueckue u amopdHbIe Tesa
6 CmaurBaHMe ¥ KanuUISIPHOCTb. [T0BepXHOCTHOE HaTsKeHue 1
7 TeruioBoe pacilivipeHye U CkaTue
3 TemrmepaTtypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TeIlJIOBOI'O 1
JIBVDKEHHS] YaCTHL]
9 BHyTpenHsist sHeprust. CriocoObl M3MeHeHHs] BHyTPeHHel SHeprun 1
10 Buzpl Terionepegauv 1
11 KosinuecTBo TerioTel. Y jenbHas TerjioeMKOCTb 1
12 YpaBHeHue TeryioBoro 6anaHca. TeryiooOMeH U TETJIOBOe paBHOBECHE 1
13 JTaboparopHast paboTa :I/ICCJIEAOBEIHI/IE SI}'3'JIEHI/IH TeruiooOMeHa Ipu 1 1
CMeIIMBAaHUU X0JIOAHOW U ropsiueii BOZbl
14 PacueT Ko/MueCcTBa TeTIOTh, HEOOXOJUMOTO [/l HarpeBaHUs Teqa v 1
BbIJI/ISIEMOT0 UM MPU OXJIKeHUN
15 OHeprus TOIIMBa. Y iesbHast TeIyloTa CropaHus 1
16 Ha6opaToPHaH pabora "Ormpe/iesieHre y1eTbHOM TETIOEMKOCTH 1 1
BellleCTBa
17 [1naBneHue u oTBepJeBaHNe KPUCTAI/IMUeCKUX Tesl. Y [ie/lbHast 1
TeI/I0Ta I/1aB/IeHusI
18 Peluenue 3az1au ""Teriora cropaHus, Teruiora riaBjaeHus " 1




JIabopartopHasi pabota "OmnpezienieHye yaeabHON TeMyIOThl TUIaBIeHUs

19 "
nbJia

20 ITapoobpa3oBanue 1 KoHpeHcanus. Vicmapenue

71 Kurienue. Y je/ibHast Teriota napooOpa3oBaHusi ¥ KOHZEHCALIMH.
3aBUCUMOCTh TeMIepaTypbl KUIEHHsI OT aTMOC(epHOro fiaBJeHHs

22 Permienue 3a7au "Teriota nmapoobpa3zoBaHus’”

73 BnaxHocTs Bo3ayxa. JlaboparopHasi pabota "OnpesieneHne
OTHOCUTEJIbHOU B/I&YKHOCTH BO3zyxa"

24 Pemenne 3aau Ha oripeiesieHye BJIaKHOCTU BO3/yXa

75 [TpuHLMnBI paboThI TernoBbIX Apurareseil. [laposast Typ6uHa.
JlBuraresnb BHyTpeHHero CropaHust

26 KIII TeruioBoro gsuraresid. TeruioBble ABUraTe/ v U 3alliUra
OKpY>Katolllel cpejibl

27 Pemenwe 3amau "KIIJ] TerioBoro apuraresns’

28 3aKOH COXpaHeHUs U IpeBpallleHKs SHepruu B TeIUIOBbIX MpoLjeccax

29 [ToaroToBKa K KOHTPO/IbHOM paboTe 1o Teme "TerioBbie siB/IeHUSI.
lI3MeHeHue arperaTHbIX COCTOSIHUM BelecTBa"

30 KonTposbHas paboTa 1o Teme "TeryioBbie siBfieHus. Vi3mMeHeHMe
arperaTHbIX COCTOSIHUM BelljecTBa"

31 JnekTpu3anys Tesl. [IBa posia 371eKTpUYeCcKux 3apsijoB

32 B3aumogpeiicTBue 3apshkeHHbIX Tesl. 3akoH KysioHa

33 OnekTpuyeckoe rnoJie. HarpsokeHHOCTb 3/1eKTPUYeCKOro IovIs.
ITprHLKI CyNIepno3ULMK 3/IeKTPUYECKUX IT0JIeN

34 HocuTenu snekTpuueckyx 3apsiioB. DyleMeHTapHbIN 3apsf. CTpoeHue
aToma

35 ITpOBOAHMKY U SU3/IEKTPUKU. 3aKOH COXPAHEHUs 3/IeKTPUYeCKOro
3apsja

36 PemieHure 3a/jau Ha IpUMeHeHHe CBOMCTB 3/1eKTPUYECKUX 3apsi/i0B

37 O/eKTpUUeCcKUil TOK, YC/IOBUS €ro CylleCTBOBaHHUS. VICTOUHMKYU

3JIEKTPUYECKOI'O TOKd
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[ercTBUS 5/1EKTPUUECKOT0 TOKA

39 ONeKTPUYECKHH TOK B MeTasliaX, KUJAKOCTSIX U ra3ax

40 OJleKTpruyYeckKas Liellb U eé CoCTaBHbIe YaCTU

41 Cwua Toka. JlTabopaTtopHast pabora "VI3mMepeHue U peryMpoBaHue
CUJIbI TOKA"

42 OrnekTpuueckoe HarnpsbkeHue. BomsTMeTp. JlaboparopHasi pabota
"3MepeHue v peryjMpoBaHue HarpspKeHus"

43 CorpoTrBieHre TPOBOJHUKA. Y [Ie/TbHOE COTIPOTHBIIEHYE BellleCTBa
JlabopartopHasi paboTa "3aBUCUMOCTh 37IEKTPUUECKOTO COTIPOTHUBIIEHHS

44 MPOBO/JIHMKA OT €ro J/INHbI, I/IOLa 1 TIOTIePeYHOro CeYeHUs U
maTtepurana”

45 3aBUCUMOCTb CUJIbI TOKa OT HarpsbKeHus. 3akoH OMa Jj1s yyacTKa
Lenuv

46 Peiienne 3az1au "3akoH Oma /i1 yyacTka Lenu"
JlaboparopHasi pabota "VccieoBaHye 3aBUCIMOCTU CHJTbI TOKA,

47 WIYLIero yepes pe3rcTop, OT COMPOTUBJIEHUS Pe3UCTOpa U
HarpspKeHus Ha pe3uctope”

48 ITocnejoBaTennbHOE U Mapasuie/ibHOe COeJMHEeHNs IPOBOJHUKOB

49 JTaboparopHasi paboTa "TIpoBepKa npaBu/ia C/I0>KeHHs I'{'aHpH)KEHI/Iﬁ
TIpU 110CJ1eJ0BaTe/IbHOM COeJMHEHUY [IBYX Pe3UCTOPOB

=0 JlaboparopHasi pabota "TIpoBepka npaBI/'I'na JUTSL CUJTBI TOKA TIPH
TrapajiyleJ;IbHOM COeJIMHeHHUH Pe3WCTOPOB

51 Perenuie 3ajau Ha nprMeHeHue 3akoHa OMa /11 pa3/IMyHoro
COeJIMHEeHUs] IPOBOJHUKOB

52 PaboTa 1 MOIIIHOCTh /I€KTPUYECKOro TOKa. 3aKoH Ikoynsi-JleHija

53 Perenue 3az1au "3akoH [[xoysns-JleHna"

54 JTaboparopHast pabota "OmnpefeneHre paboTbl 1 MOIITHOCTH
3/IEKTPUYECKOr0 TOKAa"

55 OneKkTpuuecKue 1LeTu U OTPeOUTe N 37IeKTPUUeCKOM SHEpTUH B ObITY.

KopoTkoe 3aMbIKaHMe




[ToaroToBKa K KOHTPOJIBHOH paboTe 1o TeMe "DIeKTprUUecKue 3apsifibl.

56 3apsbKeHHBbIe TeJla U UX B3aUMOZeNUCTBYS. [TocTosTHHBIN 1
371eKTpUUeCKUil ToK"
57 KonTtposnpHast pabota o Teme "DieKTpUUYeCKHe 3apsi/ibl. 3apsKeHHbIe 1
Tesla ¥ MX B3auMoencTsus. [10CTOSHHBIN 3/1eKTPUYeCKUM TOK '
58 ITocTosiHHBIE MAarHUTBI, UX B3aUMOZEHCTBHE
59 Ypok-uccnegoBanue "V3yueHue noJsieil NIOCTOSHHBIX MarHUTOB" 1 1
60 MaruutHoe nosie. MarHuTHoe 1noJie 3eMJId U ero 3HaueHue 11 JKU3HU 1
Ha 3emsie
61 OnbIT OpcTefia. MarHuTHOe MoJIe 371eKTPUYeCKoro Toka MarHutHoe 1
I10JIe KaTyLIKU C TOKOM
62 'l'_[pI/IMEHEHI/Ie C-i]IeKTpOMaFHI/ITOB B TexHUKe. JlabopaTopHasi paboTta 1 1
W3yueHue feliCTBUSI MArHUTHOTO T10J1s1 HA TIPOBOJIHUK C TOKOM"
O/eKTpoJBUrare/ib IOCTOSIHHOIO TOKa. Vcrionb3oBaHue
63 3/IeKTpO/iBUTraTe/Iell B TeXHUYEeCKMX YCTPOUCTBAX M Ha TPaHCIIOPTe. 1 1
JlaboparopHasi paboTa "KoHcTpyupoBaHue U u3ydeHue paboTbl
J71eKTpo/BUraresis’
64 OnsbiTel Papagies. 3aKOH 3/1eKTPOMarHUTHOM UHAYKLMK. [IpaBusio 1
JleHna
65 OnexTporeneparop. Crioco6bl 1osiyyeHust 371eKTpUYeCKON SHepPriu. 1
O/IeKTPOCTAHLMU Ha BO30OHOBJIsIEMbIX UCTOUHUKAX SHEPTUU
66 [Toaroroska K KOHTpf)J]LHOfI paboTe 10 TeMe "OneKTpUUeCKUe U 1
MarHuTHBbIE SIBJIeHUS
67 KOHTpoTaHaﬂ pabota 1o Teme "OneKTpUUYeCKHe U MarHUTHbIE 1
SIBJIEHUS
68 Pe3epBHbIil ypok. Pabota c Tekctamu nio Teme "TerioBble siBieHus" 1
69 Pe3epBHbIi ypgK. Pe'1'60Ta € TekcTamu 1o TeMe "TloCTOSHHBIN 1
3J1IeKTPUUECKUH TOK
70 Pe3sepBHbIN ypok. PaboTa c TekcTamu 110 TeMe "MarHuTHbIE SIBJI€HUS" 1
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 70 14




9 K/IACC

KosmuecTBO yacoB

:;n Tema ypoka Beero KonTpo/ibHbI IIpakTHyeckue
€ paboThI padoThbI
1 MexaHuueckoe BrwkeHue. MarepuanbHas TOUKa
2 Cucrema orcueta. OTHOCHUTE/IBHOCTb MEXaHUUECKOT0 JIBHUKEHUS
3 PaBHOMepHOe NpsSIMOJIMHENHOe IBMKeHUe
4 HepaBHOMepHOe npsiMo/IMHeHOe [iBrkeHue. CpeiHssl U MTHOBEHHas 1
CKOPOCTb
5 [TpsiMmosiiHeliHOe paBHOYCKOPEHHOe JBM)KeHUe. Y CKOpeHue 1
6 CKOpOCTb MPSIMOJIMHEMHOT0 paBHOYCKOPEHHOTO JiBrKeHus1. ['paduk 1
CKOPOCTHU
7 JIabopartopHasi pabota "OmnpezeneHve yCKOpeHHs Te/la NpH 1 1
PaBHOYCKOPEHHOM /IBWKEHUM M0 HAKJIOHHOM MJI0CKOCTH"
8 CeobopHoe nagenue ten. OnbITel [amunes 1
9 PaBHOMepHOe [iBr)KeHHe 110 OKpY>KHOCTH. [leprog 1 yactoTta 1
oOpamenusi. JInHeliHast ¥ yrioBasi CKOPOCTH
10 LleHTpOCTpEMHUTE/IbHOE YCKOPeHue 1
11 [TepBnIii 3akoH HbroTOHA. BEKTOp CUJTBI 1
12 Bropotii 3akoH HetoToHa. PaBHOeliCTBYO1ast crjia 1
13 Tpetuii 3akoH HetoToHa. Cyrneprnosuiiys Cuil 1
14 Pelienue 3asjau Ha nprMeHeHue 3aKOHOB HeroTOHA 1
15 Cuia ynpyrocrtu. 3akoH I'yka 1
16 Perienue 3as1au 1o teMe «Cujia ynpyrocTm» 1
17 JlabopartopHasi pabota «Ornpe/iesieHre >KeCTKOCTH MPYKUHbBI» 1 1
18 Cwuia TpeHust 1
19 Perenue 3aziau 1o reMe «Cusia TpeHUs» 1
20 JTaboparopHasi pabota "OmnpefeneHre K03 bHUIeHTa TPeHUs 1 1

CKOJIb)KeHus"




Peruenue 3azau ro teme "3akonbl HetoToHa. Cuna ynpyroctu. Cuna

21 " 1
TPEeHUsI

27 Cwusia TSDKeCTH Y 3aKOH BCEMHUPHOTO TATOTEHUsI. Y CKOpeHHe CBOOOZHOTO 1
rajeHus

23 Ypok-kKoHdepeHLys "[IBryKeHUe Tesl BOKPYT FPaBUTALMOHHOIO LieHTpa 1
(Conneunas cucrema). I'atakTMKy"

24 Pemmenne 3azmau o teme "Cusia TSDKeCTH U 3aKOH BCEMUPHOTO 1
TACOTeHUs "

25 ITepBasi KocMHrueckast CKOpocTb. HeBecOMOCTb M mieperpysku 1

26 PaBHOBecue MaTepyasbHOW TOUKU. A6COHH1THO TBEpZOe TeJo. 1
PaBHOBecHe TBEPAOro Tesa C 3aKpPeryiEHHOW OChI0 BpallleHUs

27 MowmenTt cusbl. LieHTp TskecTr

28 Pertenue 3aziau o reMe "MowmeHT cuibl. LleHTp TskecTH"

29 [ToaroToBKa K KOHTPOJIBHOM paboTe 1o TeMe "MexaHuueckoe 1
JBwkeHue. Bsaumopenicteue ten"

30 KOHTpOJ‘IbIjaH paboTa 110 TeMe "MexaHHUeCKOe ABI>KEHHE. 1
Bsaumogericreue Ten"

31 VmMnyJisc Tesa. I/IMHyJIIiC CUJIbl. 3aKOH COXPaHeHUsl UMILyJibCa. YTIIpyroe 1
Y Heynpyroe B3avMOJleiCTBYe

32 Perrenue 3a/1au 1o TeMe "3aKOH COXpaHEHUsI UMITyJIbCa" 1

33 Ypok-KoHbepeHIYs "PeakTUBHOe [IBIKeHUe B PUPOJie U TeXHUKe" 1

34 MexaHnueckasi paboTa ¥ MOIIHOCTb 1

35 PaboTa cusbl TSHKeCTH, CUJIbl YIIPYTOCTH U CUJIbI TPEHUS 1

36 JTaboparopHasi pabota «OtmipejenieHrie paboThbI CI/IJ:IJLI TPeHust IIpU 1
pPaBHOMEPHOM [IBU)KEHUHU TeJjla 110 TOPU30HTA/IbHOM ITIOBEPXHOCTH»

37 CBs13b 5Hepruu u pabotsl. [loTeHIMaIbHAsK SHEPTUs 1

38 KunneTtnueckas sHeprus. Teopema 0 KUHETUUECKON SHEPIUU 1

39 3aKOH COXpaHeHUs! SHEPrUY B MeXaHUKe 1

40 JlaboparopHasi paboTta «l/3yueHne 3aKOHa COXpaHeHUsI SHepPTrUm» 1

41 KonebaTe/ibHOE IBWKEHHE U €TI0 XapaKTePUCTUKHU 1




42 3aTyxatomye KonebaHus. BeIHYKeHHbIe Kosiebanust. Pe3oHaHC

43 MaTemMaTHUyeCKr Y NPY>KUHHbBINA MasiTHUKU

44 Ypok-uccienoBaHue «3aBUCUMOCTh MEPUOZA KOeOaHU OT )KeCTKOCTH
TIPY>KMHBI M MacChl rpy3a»

45 ITpeBpalrjeHyie SHEPTUU NP MEXaHUUECKUX KOJ/Ie0aHUSIX

46 JIaboparopHasi paboTa «OmpeiesieHre YaCTOThI U Iepro/ia KosiebaHui
TIPY>KUHHOT'O MasiTHUKa»

47 JIabopartopHasi paboTa «IIpoBepka He3aBUCUMOCTH Tiepro/ia KoebaHui
rpy3a, NOJBEIIeHHOI0 K HUTHU, OT MacChl Fpy3a»

48 MexaHnyeckue BosiHbL. CBOMCTBa MexaHU4eCKUX BO/H. [IpofjoibHbIe U
ToriepeyHbIe BOJIHBI

49 Ypok-koHbepeH1Ms "MexaHWueckue BOJIHbI B TBEP/OM TeJle.
CelicMHUecKye BOHbI"

50 3ByK. PacripocTpaHeHve U oTpakeHue 3ByKa

51 Ypok-uccnenoBanue "HabmroieHre 3aBUCHMOCTH BBICOTHI 3ByKa OT
4aCTOTh!"

52 I'POMKOCTB 3BYyKa U BbICOTa TOHA. AKyCTUYECKHI Pe30HaHC

53 Ypok-koHbepeH1Ms "Y 1bTpa3ByK U UH(Pa3BYK B MPUPO/Ie U TEXHUKE"

54 [ToaroToBKa K KOHTPO/IbHOM paboTe 10 TeMe "3aKOHbBI COXPAHEHUSI.
MexaHWueckue Koje0aHust U BOTHbI"

£ KoHTponbHasi paboTa 1o TeMe "3aKoHbl cOXpaHeHUst. MexaHUUecKue
Kosie0aHUsI M BOJIHBI

56 O/IeKTPOMarHUTHOe 110J1e. DJIeKTPOMarHUTHbIE BOJIHBI

57 CBoliCTBa 3/IeKTPOMarHUTHBIX BOJIH

58 Ypok-koHbepenuus "Ikana BJIEKTPO\I,VIaFHI/IT'I'{LIX BOJIH. Vcriosib30BaHue
3JIEKTPOMAarHUTHBIX BOJIH /i1 COTOBOM CBSI3U

59 Ypok-uccnegoanue "VzyueHre CBOMCTB 3/1eKTPOMArHUTHBIX BOJTH C
TTOMOIIBI0 MOOW/ILHOTO TesiedoHa"

60 PerieHue 3a/jau Ha orpe/ie/ieHUe YaCTOThI U JJIMHBI 3/IEKTPOMarHUTHOM

BOJIHBI




OJIeKTpOMarHuTHas rnpupoza ceera. CKOpocThb cBeTa. BosHOBbIe

61 o
CBOMCTBA CBeTa

62 WcTtounuku ceeta. [IpsimosivHeliHOe pacripocTpaHeHNe CBeTa. 3aTMeHUs
ConHija v JIyHbI

63 3aKOH OTpakeHHus CBeTa. 3epKasa. PellieHue 3aiau Ha MpUMeHeHUe
3aKOHa OTpa)kKeHUsl CBeTa

64 [IpenomsieHre cBeTa. 3aKOH TpeIOM/IEHUsI CBeTa

65 [TonHOe BHyTpeHHee oTpakeHHe cBeTa. VCIio/1b30BaHye II0/IHOI0
BHYTPEHHEr0 OTPaKeHUsl B ONITUYECKUX CBeTOBO/AX

66 JIaboparopHasi pabota "VccnenoBaHue BaBI/ICI/{‘MOCTI/I yria Hpe"J'I'OMIIEHI/IH
CBETOBOTO Jyya OT yIJla Na/leHus] Ha 'PaHulie "BO3/1yX-CTeKJI0

67 Ypok-koHdepeHLys "Vcronb30BaHUe MOJHOTO BHYTPEHHET0
OTPa)KeHUsI: CBETOBO/bI, ONITUKOBOJIOKOHHAS CBS3b"

68 JIvn3el. OniTMyeckas Cysia JIMH3bI

69 ITocTpoeHue M300pa’keHNH B JIMH3aX

70 JTaboparopHasi pabota "OmnpeeneHre hOKYCHOTO PAaCCTOSIHUS U
OTITHUeCKOM CuJibl cobrparolei JIMH3bI"

71 Ypok-koHbepeHIius "OnTruueckrie TMH30BbIe TPUOOPHI"

72 I'y1a3 KaK ontuyeckas cucreMa. 3peHue

73 Ypok-koHbpepeHius "[ledekTsl 3peHus. Kak coxpaHUTb 3peHue"

74 PasnoxxeHue 6enoro cBera B crieKTp. OnbiThl HetoTOHA. CrioykeHue
CIIeKTpasbHbIX 1[BeTOB. /lycriepcus cBeta
JIaboparopHasi paboTa "OMbITHI 0 pa3/oXKeHHI0 0e/1oro CBeTa B CIIEKTP

75 Y BOCTIPUSITHIO 1IBeTa MPeIMETOB TNPU WX HabJTFOIeHHH uepe3 1[BeTOBbIe
bubTpH"

76 Ypok-npakTUKyM "BOJIHOBBIE CBOMCTBA CBeTa: JUCIepCHs,
vHTepdepeHIus U Audpakiys”

77 OreiThl Pe3epdop/a v nyiaHeTapHasi MOZie/ib aToMa

78 [Toctynatel bopa. Mozens atoma bopa

79 VcnyckaHue v morsoleHre cBeta atoMoM. KBaHThl. JIMHeliyaTele




CIEeKTPbI

80 Ypok-npakTukyMm "HabsozieHure CrieKTpoB MCITyCKaHUs" 1

81 Pa/li0aKTUBHOCTH U €@ BU/IbI 1

82 Ctpoenue aToMHOro siipa. HyksioHHast Mozienb 1

83 PapuyoakTrBHbBIe TipeBpalljeHus1. M30Torbl 1

84 Peiienue 3aziau 1o teme: "PazrioakTvBHBIe IIpeBpaljeHus " 1

85 [Tepuoj nosypacraza 1

36 YPOK-KOH(bepeHuHH"”PaguoaKTHBHble W3/IyUYeHus B IIpUpoJe, 1
MeJMLHe, TEXHUKe

87 AnepHble peakiyu. 3aKOHbI COXpaHeHHs 3apsil0BOI0 U MacCOBOIO 1
yuces

88 OHeprus CBsI3U aTOMHBIX sgziep. CBs3b MacChl U SHEpruu

89 Pemenne 3azau o teme " nepHblie peakin"

90 Peakun cunTesa u fenenus sgep. Victounvuku sHeprum CoJiHLa U 3BE3]

91 YPOK-KOHibepeHLu/IH "ApnepHas BHSPFETI/IKa. [elicTBYS paJj0aKTUBHBIX 1
Y3/IyYeHUN Ha JKUBble OpPraHU3Mbl

92 [ToaroToBKa K KOHTPO/IbHOM paboTe 110 TeMe "D/IeKTpOMarHUTHOE TIoJIe. 1
O/IeKTpOMarHuTHbIe BOJIHbI. KBaHTOBBIE siB/IeHUs "

93 KonTposbHas paboTa 1o TeMe "O1eKTpOMarHUTHOE TI0JIe. 1
JJIeKTPOMarHUuTHbIE BOIHBI. KBaHTOBBIE siB/IeHUST"

94 'ITIOBTOPEHI/IE, 0000611eHue. JlabopaTopHbie pabOTHI 10 KypCy 1

BsanmogeiicTBue Ten"

95 [ToBTOpEHME, 00001IIeHe. PellleHre pacueTHBIX M KaueCTBEHHBIX 3a/jau 1
110 Teme "TerioBble rpoLeccs”

96 [ToBTOpEHME, 00006IIeHHE. PerieHue E)aCIIETHI:IX Y KaueCTBEeHHbIX 3a/a4 1
no teme "KII/] TenioBbIX ABUTaTEIen"

97 [ToBTOpEeHME, 0000IIeHHe. PellleHre pacueTHBIX U KaueCTBeHHBIX 3aziau 1
1o teMe "KII/I 371eKTpOyCTaHOBOK"

98 [ToBTOpeHue, 0600611eHMe. JTabopaTopHbie paboThI 10 Kypcy "CBeTOBbIe 1

aBjeHud"




99 [ToBTOpEHME, 06061IeHKe. PaboTa € TeKCcTaMu 10 TeMe "3aKOHBI 1
COXpaHeHUsl B MexaHuKe"
100 HOBTO[:EHI/IE, 06061enure. Pabota c Tekctamu 1o Teme "KosebanHus u 1
BOJTHBI
101 [ToBTOpeHue, 0600611ieHMe. PaboTta ¢ TekcTamu 110 TeMe "CBeTOBBIE 1
sIBJIeHUS "
102 [ToBTOpeHue, 0600611eHKe. PaboTa ¢ TekcTamu 1o TeMe "KBaHTOBast U 1
sifiepHasi pu3mKa"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOT'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

 ®u3smKa: 7-1 kiacc: 6a30Bbili ypoBeHb: yueOHUK, 7 knacc/ [epoimkud .M.,
VBaHoB A.W., AkijnoHepHoe 0611iecTBo «M31aTennbcTBO «ITpocBertieHre»

» ®u3mka: 8- kmacc: 6a30BbIN ypOBeHb: yuebHuK, 8 knacc/ [TepbimkuH U.
M., VeanoB A. ., AkiimoHepHoe o011iecTBO «M3marenscTBo «IIpocBelijeHye»
* ®u3mka: 9-i knacc: 6a30BbIl ypoBeHb: yuebHUK, 9 knacc/ [TepbikuH Y.
M., I'ytauk E. M., VBaHoB A. U., [TetpoBa M. A., AKI[IOHEpHOe 00II[eCTBO

«3parensctBO «IIpocBeleHue»

METOJUYECKUE MATEPUAJIBI JIS1 YUUTEJIA
H.B.®unonosuu. Metoauueckoe rocobue K yueOHuKy A.B.IlepbiiiikrHa.
dusuka 7 kinacc. M. [Ipoda.

H.B.®unoHoBuu. Metoguueckoe mocobue K yue6HuKy A.B.IleprbiiikuHa.
dusuka 8 knacc. M. [lpoda.

H.B.®unonosuu. Metoauueckoe rocobue K yueOHUKY A.B.IlepbiiikiHa.

dusuka 9 knacc. M. Ipoda.

NN OPOBBIE OGPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NHTEPHET



