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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo Qusuke 0a30BOr0 YpPOBHS Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHUN W TPEOOBAHUU K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeIbHOW MporpaMmsbl, npeactaBieHHbIX B PI'OC
COO, a rtakxke c yu€roM deaepaibHO pabouell mMporpaMMbl BOCHUTAHHS U
KOHLIETIIIMM TIpenoiaBanus yuyeOHoro mpeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpTraHU3AHUIX Poccuiickoi denepanuy, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIC TPOrPAMMBI.

Conmepxanue mporpaMmbl 1Mo (U3HKE HANpaBieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOM KapTUHbBl MHpa ooOyuarommuxcs 10-11 kmaccoB mpu
o0yueHuu ux Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usuke coorBercrByer TpeboBanusim OI'OC COO
IUTAHUPYEMBIM JTMYHOCTHBIM, TPEIMETHBIM W METalpPeIMETHBIM pe3yJbTaTaM
oOydeHus, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTh pealM3alMid MEKIPEAMETHBIX
CBsA3€H (U3MKM C €CTeCTBEHHO-HAy4YHbIMU YyYE€OHBIMH MpeaMeramu. B Hel
OIIPEAEIAIOTCA OCHOBHBIE LIETIM U3YUYEHUS (PU3UKH Ha YpOBHE CPEAHETO OOIIEro
o0Opa3oBaHuMsl, TNIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JIMYHOCTHBIE,
METaInpeIMETHBIE, TpeIMeTHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYACT:

e IUIAHUPYEMBbIC PE3YJIbTAThl OCBOCHUS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJILTATHI TI0 T0/1aM 00YUYCHUS;

e conepkaHue yueOHoro mpeaMera «dusnka» mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaroriem mupe. IIKoapHBIN Kypc GU3HKN — CHCTEMOOOpa3yoIni
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢buznyeckoit reorpadueit u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHne  (QU3MYECKUX 3HAHUM  OMpeeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe SHEpPreTukH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TOJYYCHHs] HOBBIX MaTepuajoB C 3aJaHHBIMA CBOWCTBAMHU W JIPYTHX.
N3ydyenne ¢Gu3NKM BHOCHUT OCHOBHOHM BKJIaq B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydYarommxcs, B (HOPMUPOBAHUE YMCHUU MPUMEHSTH
HAyYHBIA METO/I MMO3HAHUSI IPY BHITIOJTHEHUH UMH YI€OHBIX HCCIICIOBAHUH.

B ocHoBy kypca ¢u3uKd JUIsi YPOBHSI CpeIHEro o0Imero oOpa3oBaHUs
MOJIOKEH PS HWACH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK MPHUHIUIBI €ro
MIOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMH, TaK U1 COBPEMEHHON (DU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKH
o0benquHEH BOKPYr (U3MUECKHMX Teopuid. Bemymmm B Kypce SBIsSETCS
dbopMHpoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoiaracT HCMIOJIb30BaAHUE
TYMaHUTApHOTO TMOTEHITMaTa (PU3NUECKOW HAyKW, OCMBICICHUE CBS3U DPAa3BUTHS
¢uzukn ¢ pa3BuUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUECKHUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes  npuxnaownoti  uanpaenennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJOTUYECKHX MPUIIOKCHUN
W3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcss TOCPEICTBOM BBEJICHUS DJIIEMEHTOB
coJlepKaHMs, TMOCBSIIEHHBIX OKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TakXke OOCYXIEHUs
po0JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTepXKHEBBIMHU dJIEMEHTAMH Kypca (DM3WKH Ha ypPOBHE CPETHETO OOIIETro
00pa3zoBaHus ABJSIOTCA (pusmueckue Teopuu (HopMUpOBaHHE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3MUECKOU Teopuu, poiu GyHIaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX MPEJACTABICHUAX O TMPUPOJE, T'paHHIAX
MPUMEHUMOCTH TCOpPUM, IS OINHWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHA U
IIPOIIECCOB).

CucTteMHO-AeSTeIPHOCTHBIN TOXO0/ B Kypce (DU3UKH pean3yeTcsl Mpexke
BCET0 3a CYET OpraHU3aIMU IKCIEPUMEHTATBHON AESTEIHHOCTA OOYYarOIINXCH.
Jnst  Ga3oBoro ypoBHsS Kypca (U3MKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M J1abOpaToOpHBIX padorT,
KOTOpBIC B IporpaMme 1o (pusnke oObeAMHEHBI B OOIIMN CIHCOK YYCHHYECKHX
MpakTUYECKUX paboT. BrijeneHne B yka3aHHOM TEepedHe JTabopaTOPHBIX padoT,
MPOBOJIMMBIX  JUIsI  KOHTPOJIE ¥ OIEHKH, OCYIIECTBISIETCS yYaCTHUKAMHU
o0pa3oBaTeIBLHOIO TMpollecca MCXOAsl M3 OCOOCHHOCTEHW IUIaHMPOBAHUS U
ocHaimleHust kabunera Qusuku. Ilpu »3TOM obOecrieurBaeTCsi  OBJIAJICHUE
OOyYaroIMMUCS yYMEHUSMHU TPOBOJIUTh KOCBEHHBIC W3MEPEHUS, HCCICTOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYUH M TOCTAHOBKY OIBITOB TIO TPOBEPKE
TIPETOKCHHBIX THITOTE3.

Bonbioe BHUMaHWE yAENACTCS PEHICHUI0 PAcYETHBIX W KadeCTBEHHBIX
3amad. [Ipu 3TOM Ut pacdETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a/1adydl C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIIBIO, TIO3BOJISIONINE TPUMEHSTh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslieja Kypca, TaK U MHTETPUpPYs 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3aj[ad MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha
OOBsICHEHHE TpOTEeKaHUs (U3MUECKUX SIBICHUM U MPOLECCOB B OKpyKarouen
KU3HH, TpeOyronue BhIOOpa (DU3UYECKON MOICHH ISl CUTyallMd TMPaKTHKO-
OpHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecrleueHHI0 ydeOHOro mpoliecca 0a3oBbI ypOBEHb Kypca
(bU3MKH Ha YPOBHE CPETHETO 00IIeTro 00pa30BaHUs TOJDKEH U3ydaThCsl B YCIOBUAX
MpeAMETHOr0 KaOuHeTa (M3WKUA WIM B YCIOBUSX HHTETPHPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIAa. B kaOuHeTe (PU3MKU JOMKHO OBITH
HE0OXoAMMOE J1abopaTopHOEe OOOpyJOBaHUE JUIsl BBHINOJHEHHUS YKa3aHHBIX B
nporpamme 1o GU3NKe YUYCHHUYECKUX MPAKTUUYECKUX padOT U JI€MOHCTPAIMOHHOE
o0opynoBaHue.

JleMoHcTpaliioHHOEe  00OpyioBaHuEe (QopMmupyeTcsi B COOTBETCTBUM C
OPUHIIUIIOM MUHHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEYMBAECT TMOCTAaHOBKY
MEPEUYHCICHHbIX B TMporpaMMe 1o (DU3UKE KIIIOYEBBIX JAEMOHCTpALUMU NS
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHUM W  TMPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHUH.

JlaGopatopHoe o0O0OpyJIOBaHWE [Jii YYCHUYECKUX MPAKTHUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYyX oOydJaromuxcs. TeMaThudeckue KOMIUIEKTHI
7a00paTopHOro OO0OPYAOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMIIJIEKCHOM
WCITOJIP30BAaHWN aHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
WU3MEPUTEIBHBIX CUCTEM B BHJI€ TU(PPOBBIX Ta00OPATOPHIA.

OCHOBHBIMHU TIENIAMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaAHUH SIBIISTFOTCSI:

e (opmMupoBaHue wuHTEpeca U CTpeMJieHHsS OOyYaronIMXcsi K HAy4YHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIICKTyaJIbHBIX W TBOPYCCKUX
COCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJi€ MO3HAaHUS U (POPMUPOBAHUE
HCCJIEI0BATENICKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM,

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3Y4YCHUS
OCHOB CTPOCHHMS MaTePHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH,

e (opmupoBanue yMeHHH OOBSCHITH SBJICHHS C HCIOJIE30BAHUEM
bu3MYeCKUX 3HAHUHN U HAYYHBIX JIOKA3aTeNbCTB;

e (opmMupoBaHuEe TpENCTABICHUNA O PONM (PUUKU IS PA3BUTHS JAPYTHX
CCTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHne ATUX 1eiel oOecreunBaeTcsl pelieHrneM CISAYIONINX 3a1ad B

npoIriecce u3ydeHus Kypca (U3uKu Ha ypOBHE CPEIHETO 00111ero o0pa3oBaHus:



e TMpuOOpEeTEeHHE  CHUCTEMbl  3HaHUW 00  o0mMX  (Pu3HUECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOUast MEXaHHUKY,
MOJICKYJSIPHYIO  (DM3HKY, OJJICKTPOJAMHAMUKY, KBAHTOBYIO (HU3HKY U
AJIEMEHTHI aCTPO(U3HKH,

e (opmupoBanue yMEHHI TPUMEHATH TEOPETUUYECKHE 3HAHUS IS
OOBsICHEHUSI (PU3MYECKMX SBJICHWA B TPUPOJAE H I TPUHATHA
MPAKTUYECKHUX PEUICHUI B MOBCEIHEBHOM KHU3HU,

e OCBOCHHE CIOCOOOB pEIIEHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
GbU3MYeCKO MOJCNBI0, 3aJad, TMOAPa3yMEBAIOIIUX CAaMOCTOSATEILHOEC
co3nganue GU3NIECKOU MOJCIH, aICKBATHON yCIIOBHSIM 3a1a4H;

e TIOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMH CaMOCTOSATEIHFHOTO TUTAHHPOBAHUS W TIPOBEICHUS
bu3MYecKuX SKCIEPUMEHTOB, aHajdu3a W HMHTEpIpeTanuu uHbOpMaIuy,
OTIpEJICIICHUS IOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa,

e CO3JIaHUE YCJIOBHH NJisi pa3BUTHUS YMEHUIN MPOEKTHO-UCCIIEI0BATENbCKOMH,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPETHETO OOIIEro
obpaszoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henem0), B
11 knacce — 68 yacoB (2 yaca B He/IEIIHO).

[Ipemyaraembrii B mporpamMme 10 (GU3WKE TNEPEUYCeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YUYUTEIh JEJAeT BBIOOD
MPOBEACHHUS J1a0OPATOPHBIX pPadOT W OMBITOB € YYETOM HMHIWBUAYATbHBIX
0COOEHHOCTEH 00yUYarOIUXC .



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o nmpupoae. HayuHble MeTOnbI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOpUM B NOPOLECCE MO3HAHUS MPUPOJIBL
OKCTIepUMEHT B (PU3HKE.

MopenupoBanue (U3NYECKUX SBJICHUM U MpolieccoB. HaydyHble THUMOTE3HI.
duszndecKue 3aKOHbI M TEOpUU. [ paHUIIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUA.

Ponbp u mecto ¢usuku B GOpMUPOBAHMHA COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBple ¥ HHU(PPOBBIE HU3MEPUTETBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JaTYHKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxkeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOTO JIBHKCHHS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CpemHss CKOPOCTh, MIHOBEHHAsi CKOPOCTB) H
YCKOpPEHHE MATEpPUAIBLHOW TOYKHM, UX IPOEKIMM HA OCHU CHUCTEMBbI KOOpJHMHAT.
ClioxxeHue nepemMeneHnui U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOpPEHHOE TMpsSMOJUHEWHOe nBMxeHue. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, NyTH U TEpEeMEIICHUs
MaTepUaJIbHOM TOUKH OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaACHUSI.

KpuBonvnHeniHoe  nBuwxkeHue. JIBWKEHHE  MATEpUAIBHOW  TOYKH IO
OKPY>KHOCTH C TTIOCTOSTHHOM 0 MOJTIYJIFO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopocTh. [lepron u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHHYeckrue YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE. CIHIAOMETP,
JIBI)KCHUE CHAPSJIOB, IIETTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WIUTIOCTpAIMsS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHHUS.

[IpeoOpazoBaHKe NBUKEHUM C UCIIOJIBb30BAHUEM IPOCTHIX MEXaHHU3MOB.

[TameHue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenue nBMKEHUS Teja, OpOIIEHHOTO IOJ] yIJIOM K TOPU30HTY M
TOPU3OHTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUsI.

HamnpaBneHue CKOpoCcTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHUKECHHS C LEJBIO ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBannue COOTHOILIECHHS MEXKAY NYTSIMH, NPOUAECHHBIMH TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHU TIPHU PABHOYCKOPEHHOM
JBH)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHHUS IApUKa B BI3KOM KUIKOCTH.

W3ydenne aBMKEeHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaunun  otHocurenbHOcTH  [amunes. IlepBeii  3akoH  Hbrortona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepnoznnuu cwil. Bropoit 3akoH HproToHa
JUIL MaTEpUAIBHON TOUKU. Tpetuit 3akoH HproTOHA 11711 MaTEepUaIbHBIX TOUEK.

3akoH BcemupHoro TtiaroreHusa. Cuma Tsokectu. llepBag kKocmumyeckas
CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenwne. Bunbl Tpenus (Mokosi, CKoIbkeHus, kaduenus). Cua tperus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita cOnpOTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIH Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. I[lmedo cuibl. YciaoBus
PaBHOBECHS TBEPJIOTO TEJIA.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE. IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBreHne nHEpUUK.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cul.

CnoxeHune CulL.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JAedopMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAUYEHHUS U CKOJIbKEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Teyia. Buapl paBHOBeCUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuenue aBm>xeHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X aehopMariiu.

HccnenoBanne yclIOBUI paBHOBECUS TBEPIAOIrO TeJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 MmexaHuke

Wmnynbc marepuaabHOW TOUYKM (Telia), CHCTEMbl MAaTEPUAIBHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Paborta cusnbl. MOIIHOCTD CHUJIBL.

Kunerndeckass sHepruss MarepHalbHOM TOUYKH. Teopema 00 HM3MEHEHHUH
KUHETUYECKOW SHEPTUH.

[ToTeHuManbHas SHEPrus. [TorenunanbHas DHEprus YIIPYTo
nepopmupoBanHoil  mipykuHbl.  [loTeHnManpHass dHeprus Teda  BOIU3U
MTOBEPXHOCTHU 3EMIJIH.

[loreHuManbHblE W HENOTCHUUAIBHBIE  CHJIBL CBsi3b  paboThI
HEMOTEHUHAIBHBIX CUJI C WU3MEHEHUMEM MEXAHWYECKOW JHEPIUM CHUCTEMBI TeEIl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOTKHOBEHHUS.

TexHH4eCcKrue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHECHHUE. BOJOMET, KOMED,
MPY>KUHHBII MUCTOJIET, IBH)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE OBMOKEHHE.

[lepexoa MOTEHIIMATBHON YHEPTUU B KHHETHYECKYIO U OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3yuenune aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.,

UccnenoBanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOW HHEpPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nea 3. MoJsekyasipuasi pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ocnoevl MOEKYIAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIWKCHHS U
B3aMMOJICMCTBUSL YaCTHUIl BellecTBa. MOJEIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TET U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyn. KonnuectBo BemecTBa. [locTosinHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopnens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpUH HACAIbHOro raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETHMYECKON SHEpPruu TEIUIOBOrO JBMKEHUs dacTul rasza. Illkama
temneparyp KeneBuna. ['a3oBbie 3akoHBI. YpaBHeHne MeHnneneeBa—Knanenpona.
3akoH [lanpToHa. M30mpouecchl B MAEaIbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H3OMPOILECCOB. HM30TEpPMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpONCTBA W MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP,
O0apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHHME BeElIecTBa, (QoTorpadguu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbiTel 10 TUPHY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, WUTIOCTpUpYIOLIas IPUPOAY AaBICHUS ra3a HA CTEHKU COCY/Ia.

OneIThl, WUTIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMS HJI€aJbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUU
0o0bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXKIy TapaMETPAMH COCTOSIHUSI pa3pe’KEHHOTO
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMmoauHamMuueckass cucrema. BHyTpeHHs SHEpPrus TEPMOAMHAMHUYECKON
CUCTEMBI U CTIOCOObI €€ n3MeHeHusl. KonudyecTBo TemioTsl U padota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEaJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUSA, U3JIyUeHHUE. Y AelIbHAsA TEIIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpH TEIUIONEpeIaye.

[lonarue 00 amguabaTHOM mpouecce. I[lepBbiii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHne TepBOro 3akoHa TEPMOJMHAMHUKH K H3ompolieccam. ['padudeckas
WHTEpHpeTanus padoThl Tasa.

Bropoii 3akon TepmMoguHamMuku. HeoOpaTtuMocTh MPoIeccoB B MPUPO/IE.

TeroBble  MamuHbL.  [IpuHIUNBI ~ OEHCTBUS ~ TEIJIOBBIX  MAIIWH.
[IpeobpazoBanusi »HEpPruu B TEIUIOBBIX MamuHax. KoadduimeHnt mnose3noro
nerctBus TeruioBod wmamuHbl. [{ukn KapHo u ero ko3 UIMEHT MOJIE3HOro
JENUCTBUS. DKOJOTHUECKUE TPOOIEMBI TETUIOIHEPTETHKH.



TexHuueckue yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE. JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPrud Teja MPU COBEPIICHHH pPadOThI: BBUIET
npoOKM W3 OYTBUIKM TIOJA JCUCTBHEM CXKATOTO BO3AyXa, HarpeBanwe 3¢upa B
JaTyHHOH TpyOKe myTéM TpeHuUs (BHICOIEMOHCTPAITHS).

M3MeHeHre BHYTPEHHEH HEPTUH (TeMIIepaTyphl) Telia Mpy Terionepeaaye.

OmpIT 1Mo aanabaTHOMY pAaCHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTEs] BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenune yaenpHOM TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue u xkumneHue. AOGCOIIOTHAs U
OTHOCUTEJIbHASL BIIAXHOCTh BO31yXa. HacelieHHBIM map. YnaenapHas TeIUioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIICHUS OT JaBJICHUS.

TBépaoe Teno. Kpucrammueckre u aMoppHbie Teaa. AHU30TPOINUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambl. CoBpemeHHble Martepuaisl. [limaBneHue wu
KpUcTayuM3anus. Y AelibHas TerioTa miasienus. Cyomumarius.

VYpaBHEeHHE TEIII0BOTO OaaHca.

TexHuueckue yCTpPOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE. TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOTYYEHUSI COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npu NnoOHM>KEHHOM JIaBJICHUU.

CniocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmtoienne HarpeBaHus U MJIaBJICHUS KPUCTAITIMYECKOIO BEILIECTBA.

JleMOHCTpauus KpuCTaJIoB.

Yuenuueckuu sxcnepumenm, 1abopamopHvie pabomoi

N3mepeHrie OTHOCUTENIbHOM BIAXXHOCTH BO3/1yXa.

Pazgea 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuxa
OJIeKTpu3alus TeNl. OJNEKTpUYECKUuM 3apsn. JlBa BuIa dSIEKTPUYECKUX
3apsnoB. [IpOBONHMKH, IOUANEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 3eKTpUuuecKuii 3apsi.
Onekrpuyeckoe mnoisie. Hanpspk€HHOcTh  amekTpuyeckoro moiist.  [IpuHnmn



CYyHEPHO3ULINM DIEKTPUUECKUX MOJeH. JIMHNM HanpssKEHHOCTH 3JEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocrarnueckoro  moisa.  [lorennuman.  PasHocTh
MOTCHIMANIOB. [IpOBOOHUKM © AWAIEKTPUKH B DJIEKTPOCTATHYECKOM  IIOJIE.
JnanexTprdeckast IpOHUIIAEMOCTb.

DnekTpo€MKocTh. KoHIeHCaTOp. DNEKTPOEMKOCTh MIJIOCKOI0 KOHJIEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE. SIIEKTPOCKOII,
AIEKTPOMETP, JJIEKTPOCTATUUECKAsl 3alllUTa, 3a3€MJIEHUE BJIEKTPONPHUOOpPOB,
KOHJICHCATOpP, KOIUPOBAJIBHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLIKII IEUCTBUS DIIEKTPOMETPA.

B3anMopenicTBrE HARIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIT.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThuecKas 3aiuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IT0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAN
IJIACTUH, PACCTOSHUS MEXKIY HUMH U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mMepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YJIEIBHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaieibHOE, CMENIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabora oamektpumueckoro Toka. 3akoH Jxoyns—JleHma. MontHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBUKYIAasi Cujia U BHYTPEHHEE COINPOTUBICHUE MCTOYHUKA TOKA.
3akon OMa Jis IOJTHOM (3aMKHYTO#) 3JIeKTprudecKoi renu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKHY. CoOcTBeHHas u MpUMECHAs MPOBOJIUMOCTh
noynpoBogHUKOB. CBoicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.



DnekTpuyeckuii Tok B razax. CamMOCTOSATENbHBII UM HECaMOCTOSITEIbHBIN
pa3psan. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE. aMIepMeTp,
BOJIBTMETDP, PEOCTaT, HWCTOYHUKHA TOKA, OJJICKTPOHATPEBATEIbHBIC TPHOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIH JTUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYTPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKa U HaMPSHKCHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIUHBI,
TJIOIIA/IN TIOTIEPEYHOI0 CEUCHUS U MaTepuara.

CMmeliaHHOE COeTMHEHUE MTPOBOTHUKOB.

[IpsiMoe wW3MepeHHe >IEKTPOABMXKYyIIeH cuibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3IEKTPOITUTOB.

W ckpoBoil pa3psa U IpOBOJUMOCTD BO3IyXa.

OHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOJIBUKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHU.

HaOmronenue anexrposinsa.

MexnpeamMeTHbie CBA3M

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 kimacce ocymecTBisieTcs ¢
YYETOM COAEPXKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH,
OnoNI0orUY, XUMHUH, reorpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemnvie nonsamusi, CBS3aHHBICE C WU3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHUE, HAy4HBIM (akT, rumores3a, pusnueckas BeIWYHHA, 3aKOH,
Teopusi, HAOIIOJECHUE, DKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JMHEWHAs (QyHKIuS,
napaboia, runepOosa, ux rpaduKku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TETIOOOMEH JKUBBIX OPraHn3MOB (BHBI TEIIONEpeaau, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEI, XKUIKOCTEU W



ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJJIOB, 3JEKTPOJMTHYECKAS IUCCOLMALINA,
raJibBaHUKA.

l'eoepagpua’ BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHWE IBWIKEHUW C HCIIOJIH30BAHUEM MEXAaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, NOMAIMIMIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHKE (pakeTra, BOJOMET W JpYyTue), IBUTATCIIb BHYTPEHHETO
cropaHusi, maposasi TypOuHa, ObBITOBOM XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYCHHS] COBPEMEHHBIX MaTepHaloB, B TOM YHCJIE HAHOMATEpPHUAJIOB, W
HAHOTEXHOJIOTHH, JJICKTPOCTATHUYECKAsl 3aIllWTa, 3a3eMJICHHE DJIECKTPOTPHUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puoOpHI,
AIIEKTPOOCBETUTEbHBIE MMPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasznen 4. djaekTpoauHaMuKa

Tema 3. Maznummnoe noJie. IneKmMpPOMAzZHUMHAA UHOYKUUA

IloctostHHBIE  MarHWTHl.  B3amMogencTBHE  MNOCTOSIHHBIX ~ MAarHHTOB.
MarnutHoe mosie. Bektop MarHuTHOW WHAYKUOWHW. [IpuHOMITI cynepro3unuu
MarHUTHBIX MoJiel. JIMHUKM MarHUTHON WHAYKIMU. KapTWHa JUHUNA MarHUTHOMN
WHIYKIHAH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHMKA C TOKOM. KapTMHa IMHUHA WHIYKIWAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Dpcteaa. BzaumoaelcTBre mpoOBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOaynb U HanpaBlieHUE. [[BUKEHUE 3apSIKEHHON YaCTUIBI
B OJJHOPOJIHOM MarHUTHOM mojie. Pabora cumsl Jlopenia.

SlBneHne HNEKTPOMarHMTHOW MWHAYKOMH. [IOTOK BeEkTOpa MarHUTHOM
MHAYKIAM. OJICKTPOABIKYIAs CUlIa WHAYKUMH. 3aKOH 3JEKTPOMarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe nsnekTpuueckoe mojie. DIEKTPOABWKYIIAs CHJIA WHAYKUAU B
MMPOBOJAHHUKE, IBIXKYIIIEMCS IMOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuio Jlenna.

NHAyKTUBHOCTB. SIBIIEHME CAMOMHOYKIMU. OJIEKTPOJABIKYIIAS  Cuia
CaMOMHIYKIIHH.

DHeprusa MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE TMOJIE.

TexHuueckue yCTpOMCTBA U MPAKTHYECKOEC MNPUMEHEHUE. TOCTOSHHBIE
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TTOJIS.

B3anmonenicTBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuita Ammepa.

JewnctBue cuiibl JIOpeH11a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME 3IIEKTPOMAarHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABUKYIIECH CUJIbI MHIYKIIUU OT CKOPOCTH U3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBneHne CaMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3y4yeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue neMCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIHUH.

Pa3nen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0aHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMSI.
["apmonnueckue konedanus. [lepuon, yactora, ammmTtyna v (aza KoneOaHHI.
[IpyXUHHBIA MassTHUK. MaTeMaTU4eCKU MasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanuil. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATILHOM KOJieOaTeTbHOM KOHType. AHANOTus MeXAy MEXaHHYECKUMH U
ANEKTPOMATHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
HHEPrUHU B UJI€ATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxaroUMx KojeOaHUsX. BeIHyX/IeHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMarHUTHbIE KOJI€OaHUs.

[lepemenHblil TOK. CUHYyCOMAANbHBII NEPEMEHHBIM TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHHE CHIIBI TOKA H
HaIpsKEHUS.

Tpancdopmarop. [IpousBoacTBo, nmepenadya u noTpedIeHUE IIEKTPUUECKON
HHEPIrUU. DKOJIOTMYECKUE PUCKHU MPH MPOU3BOACTBE AEKTposHepruu. KymbpTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTHH B IIOBCETHEBHOM KU3HM.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE. JJIEKTPUUYECKUMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU AJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeabHOW CHCTEeMbl (MPYKUHHBIA WIN
MaTeMAaTUYCCKUI MasITHUK).



HaOmronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CB0OOHBIE AIIEKTPOMArHUTHBIE KOJIeOaHusl.

OcrniorpaMMbl (3aBUCMOCTH CHITBI TOKA U HANIPSKCHHSI OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOaHH.

Pe3oHaHc mnpu MOCIENOBATEIBHOM COEAUHEHUH PpPE3UCTOPa, KaTyIIKU
WHYKTUBHOCTH U KOHJICHCATOPA.

Monens TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanue MEpEMEHHOIO TOKa B LENM M3  MOCIEAOBATEIbHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKA U PE3UCTOpAa.

Tema 2. Mexanuueckue u I1eKmMpoMazHuUnHble 60JIHbL

MexaHnueckue BOJHBI, yCloBUSL pacnpoctpanenus. llepumoa. CkopocTb
pacrpocTpaHeHHdsT W JJuMHAa BOJHBL [lomepedHble W MPOAOJBHBIE BOJIHBIL.
HNuTtepdepenuus u Auppakiunsa MEXaHUYECKHUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B snexkrpomarautHoii BoiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, MpesioMJIeHre, noJisipu3anusi, 1udpaxius,
untepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHLIX BOJH. [IprMeHeHre 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI pauOCBSI3U U TeNEeBUACHUS. Painonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE. MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAULMHE, pajap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OOpa3zoBaHue M pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0TBHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MpeOMIICHUS] MEXaHUYECKUX BOJH.

Hab6nronenue natepdepennu u qudpakini MEXaHUIEeCKUX BOJTH.

3BYKOBO pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTU 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJeOaHUH.



HccnenoBanne  CBOMCTB  JJEKTPOMATrHUTHBIX  BOJIH: OTPaKECHHUE,
npesioMJIeHue, nojsipu3anus, Tudpakius, UHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmonnHeNHHOE pacnpoCTpaHEHUE CBETa B
OIHOpOJIHOM cpeae. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OoTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaJie.

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOIOTHBIN MOKa3aTelhb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroj MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CnoxxHbli cocTaB Oenoro cBera. L[Ber.

Cobuparone u pacceuBaromive JuH3bl. ToHkass smH3a. DokKycHoe
paccTOsIHUE W ONTHYECKas CHJla TOHKOM JuH3blL. [locTpoeHue uzoOpaxeHUil B
cOOMparOIIMX U pacCeUBAOIIUX JMH3aX. DopMysia TOHKOM JMH3BL. Y BEIUYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH F€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HMCTOYHHUKH.
VYcnoBus HaOMOIEHUMS MAaKCUMMYMOB M MHUHHMYMOB B HUHTEpP(PEpPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpaknus cBera. [udpakumonnass pemérka. YciaoBue HaONMIOACHUS
IJIABHBIX ~MAakCHMyMOB IIpU  IIaJICHHH MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIHOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuueckue YyCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHHWE. OYKH, JIyNa,
¢doroannapar, NPOEKUMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OITHKA, AU(PPAKIIMOHHAS PEIIETKA, MOIIPOU.

Jlemoncmpayuu

[IpssMONIMHENHOE pPACIPOCTPAaHEHHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTuyeckue mpruoOpHI.

[TomHOE BHYyTpEHHEE OTpakeHne. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mopneny MUKPOCKOTIa, TEJIECKOTIA.

Hab6mtonenue nnrepdepenHunn cera.

Hab6nronenue nudpaxiuum crera.

Ha6nronenue nucnepcun cBera.

[TonyueHne ciekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydyenue ciekTpa ¢ MOMONIbI0 JU(PAKIIMOHHON PEIIETKH.

HaOmronenue nossipusaiuu cBeTa.

Yuenuueckuu sxkcnepumenm, 1abopamopHsie pabomoi



N3Mepenue nokasaress NpesioMIICHUS CTEKIIA.
HccnenoBanue CBONCTB M300paKeHUH B JIMH3aX.
HaOmronenue qucnepcuu cBeTa.

Pa3znen 6. OcHOBBI ClIENIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
['panuiibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [Toctynatsl
CIICIMAJIbHOW TEOPUM OTHOCUTEIBHOCTU. WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIHLHOCTH DUHINITEIHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAILCHUE
JUTUHBL.
DHEprusa U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p MacChl C SHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIbL. DHEPTHUS
MTOKOH.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmul K6aHMOGON ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPIrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotoapdexra. YpaBuenne OiiHmTerHa 11 porodddekra. «KpacHas rpanuma»
dbotorddexra.

JaBnenue ceera. OnbiTol I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MpPAKTUUYECKOE MpPUMEHEHHE: (DOTOIIEMEHT,
dboTonaTuMK, COTHEUHasi ObaTapesi, CBeTOIUO.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

Ceeroauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO 0 -HaCTHIL.
IInanerapnas mozpens aroma. [locrynatel bopa. M3nmyueHne u moruomeHue
(GOTOHOB MpH MEpexoAe aTomMa C OAHOTO YpPOBHS 3HEPruuM Ha Apyrou. Buasbl
cnekTpoB. CIeKTp ypOBHEH SHEPTHH aTOMa BOAOPO/IaA.

BosmHoBbIE cBOMcTBA yacTull. Bonnel ne bpoinsa. KopryckynsipHo-BOIHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYXJAECHHOE U3JIyYCHHUE.

TexHuueckue yCTpoOMCTBA M IPAKTUYECKOE IPUMEHEHUE. CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue JInHeHyaThIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue mMHEHYaTOrO CIIeKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKAa3bIBAIOIIME CIIOXKHOCTh CTPOEHHS siApa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTasa
paauoakTUBHOTO wu3inyuyeHus. CpoiicTBa anbga-, OeTa-, raMMa-U3Iy4CHUS.
Binsinue pail0aKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE NpoTOHA U HelTpoHa. HykionHnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tormst.

Anbda-pacnaz. OIEKTpPOHHBII W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHre. 3aKOH paJMuOaKTUBHOIO pacIaia.

DHeprus CBs3M HYKJIOHOB B sipe. SaepHbie cuiibl. Jlepekt maccsl sapa.

S nepneie peakuuu. /lenenne u cuHTE3 AEP.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. [IpoGiemMbl U TEPCHEKTUBBI
AJICPHON SHEPreTUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToabl HAOJIIOIEHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyH1aMeHTalIbHbIE B3aUMOJeHCTBUS. EMMHCTBO (pu3HUecKoil KapTHUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHUYECKOE NMPUMEHEHUE. T03UMETP, Kamepa
Bunbcona, siiepHbIii peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TUMK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanue TpekoB 4acTuil (1o roToBbIM GoTorpadusim).

Pa3nen 8. DjieMeHTHI ACTPOHOMUH U ACTPOPU3NKHU

Dranbl pa3BUTHs acTpoHOMUU. [IpuKiagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMUMU.

Bun 3Bé3gHoro neba. Co3Be3amsi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIMMOC
JIBH)KCHUE.

ConHeyHas cucrema.

Connne. ConHeunast akTuBHOCTb. McrTounuk sHeprum CoyiHIIA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBH» I 3BE37 TJABHOW IOCIENI0BATEIbHOCTH. BHyTpeHHee CTpoeHue



3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BOIoIMU CoNHIA U
3BE31. DTanbl )KU3HU 3BE3IL.

Mineunsiii [Iyte — nHama I'amaktuka. [lomoxenuwe w aBmxeHue CoiHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. YEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoii. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonpiioro B3psiBa. PeIMKTOBOE M3ITydEeHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGnronenuss HeBOOpYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN I ONPEIEIICHUS MOJI0KEHNUS HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31Ms1 CEBEPHOIO MOJyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

Oo6o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpOHOMMM B 3KOHOMUYECKOM, TEXHOJIOIMUYECKOH,
COLIMAJIbHON M ATHYECKOHN cepax AEsITEeNIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, poiib (PU3UUECKON TEOpUn
B (OpPMHUPOBAHMM TMPEACTABICHUM O (PU3NYECKOW KapTUHE MHPA, MECTO
¢u3nyecKoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUM O IPUPOJE.

MexnpeamMeTHbie CBA3M

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMH MAaTEMaTHKH,
OnoNoruY, XUMHUH, reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C W3YYEHHMEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICTTMPOBAHNUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa. pelIeHUWEe CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIUU. CUHYC, KOCUHYC, TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI U UX IIPOCKIMH HAa OCU KOOPIAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOAHBIE DJIEMEHTApPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEyroJbHUKOB,
oTpeJeeHue MIOMAAN MIIOCKUX PUryp U 00bEMa Tell.

bBuonocus: snektpuueckue SBICHUS B JKUBOW NpUPOJE, KojebaTerabHbIE
JBUKECHHS B )KUBOU NPUPOJE, ONITUUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, NEHUCTBUE
paavanyu Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.



l'eoepaghus: MarHuTHbIE TIONMIOCA 3€MJIM, 3aJIEKM MATHUTHBIX — PY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MpeEICKa3aHUE 3eMIICTPSICCHUH.

Texunonoecus. NWUHUAM DJEKTPONEpEaady, TE€HEpaTop TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTaTEIb, WHAYKIHOHHASA I1€Yb, pajap, PaauoNpUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mnpeamera «®Pu3Mka» Ha YPOBHE CpPEIHETO OOIIEero
oOpasoBanus (0a30BbI YPOBEHB) MOHKHO O0ECHEUNUTH JOCTHIKCHUE CIICIYFOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTo npeameTra «Du3uka» JOJKHbBI
OTpaxkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOJCTBOBATHCS
chOPMHUPOBAHHONH BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
ONBbITA U OMbITA JIEITEILHOCTH B MPOILIECCE PEATU3alMi OCHOBHBIX HAaIPABJICHUM
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKJAHCKON MO3UIIMK 00YYarOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTRA,;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEYECKUX TIyMAHUCTHUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEMN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
OOIIeCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEILHON OpraHu3alliy,

YMEHHE B3aUMO/ICHCTBOBATH C COIIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
ux (YHKIUAMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI

c(hOpMHUPOBAHHOCTH POCCUHCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
NMaTpuoOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJIAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUECHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B
JEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJA B TOCTPOEHUE YCTOMYUBOTO OYIyIIIEero;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS .

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAsl SCTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (puanyeckoi Hayke;



5) TpyA0BOr0 BOCIIUTAHUSI

UHTEpPEC K pa3MuHbIM cdepaM NpodhecCHOHATBLHON NEeATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu 1 peaaTn30BhIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3MKY HA TPOTSHKEHUU BCEH JKU3HU,

6) 3K0J10rHYecKOro BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYPhl, OCO3HaHUE TJI00ATHHOTO
XapakKTepa KOJIOTUYECKHUX MPOOeMm,;

IJTAHUPOBAHKUE U OCYLIECTBJIIEHUE ICMCTBUU B OKPYXKAIOIIEH CPEJIEe HA OCHOBE
3HAHMS 1IeJIed YCTOMYHUBOrO Pa3BUTHS YEJIOBEUECTBA,;

pacuIMpeHre OMbITa JESITEIIbHOCTH SKOJOTUYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS .

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAay4YHOU JESITeNIbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3ydeHuss (U3MKA ~ OCYIIECTBISATH  MPOCKTHYID H  HCCICIOBATEIBCKYIO
NEeATEeILHOCTh HHAUBUAYAJILHO U B TPYTIIIC.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBbie Jiornyeckue JelicTBHUA.
CaMOCTOSITeNIbHO  (OpMyNIMpOBaTh W aKTyaIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEIH ACATEIBHOCTH, 3aJ1aBaTh IAPAMETPhl U KPUTEPUU HX
JIOCTHOKECHMUS,
BBISIBIIAITH  3aKOHOMEPHOCTM W TMPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMbl ¢ Y4ETOM aHajlv3a WMEIOLIUXCS
MAaTE€PHUAJIbHBIX U HEMAaTEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIILHOCTh, OICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKU MTOCECTBUMN JESITEIbHOCTH,
KOOPAMHUPOBATH M  BBHIMIOJHATH pabOTy B YCIOBUSX  PEAIBHOTO,
BUPTYAJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS;
pPa3BUBATh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HEHHBIX MTPOOIIEM.
ba3oBbie ucciaeaoBarTeabCKHe AeiCTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIIIOUEBBIMHU MOHSITHUAMU M METOJaMH
bu3nYecKoil HayKu;



BJIa/IETh HABbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U IMPOEKTHOMN JAEATEIbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOHMCKY
METOJIOB pelIeHUs 3a7ad (PU3HUECKOrO COJEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B ITO3HAHUS,

BJIAJETh BHUAAMHU JEATEIBHOCTH II0 IIOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEpIIPETAllNY, MPEOoOpPa30BaHUI0 W MPUMEHEHHIO B pa3IUYHBIX Y4YEOHBIX
CUTYalUsX, B TOM YHUCIIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3HKY;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HAaXOAUTh AapryMEHThI I J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaAMETPbl U KPUTEPUH PELLICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJI€ pELIEHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh MW (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE [IPU U3YUEHUH (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HAaHHUA MO (QU3UKE B MPAKTUUYECKYI0 0O0JacThb
KU3HENIEATEeIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHAIBHBIE MTOJXOAbl U PELICHMUS;

CTaBUTh NMPOOJIEMBI U 33Ja4H, I0IYCKAIOIIKME albTepHATUBHBIEC PEILIECHUS.

Pabora c nHpopmanueii:

BJIAJICTh HABBIKAMHU TOJYy4YEHHS] MHPOpMalUuU (PU3UYECKOTO COJEpKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYILIECTBISATh MOMCK, aHaJu3,
CUCTEMATHU3alMI0 U WHTEpIpeTanuio MHOOpPMALKMK pa3IuYHbIX BUAOB U (opM
IpeJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEICTBA MH(POPMALMOHHBIX M  KOMMYHHMKAIlMOHHBIX
TEXHOJOTMI B pelIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a1ad ¢ COOJIOJICHHEM TpeOOBaHUN JSPrOHOMHMKH, TEXHHUKH OC30MaCHOCTH,
TUTUEHBl, pecypcocOepexeHHs, TMpaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(popMaImoHHOM 6€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COACpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHadeHHs] THPOPMAIIMHU U LIEJIEBON ayJUTOPHH, BBIOUpPAsi ONTUMAIbHYIO
(dbopMy npeacTaBICHUS U BU3yaTU3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JeHCTBUSA !
OCYIIECTBJIATh OOIIEHWE Ha Yypokax (U3UKM U BO BHE-YPOUHOUH
NEeATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallMd M CMSTr4arh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HUCIIOJIb30BaHUEM
S3BIKOBBIX CPE/ICTB,;

MOHMMATh U HMCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON W MHAWBUIYaTbHOMN
paboTHI;

BBIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX JCHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJIeHA KOJJICKTUBA;

NpUHUMATh I1I€JIM  COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTH U
KOOpPJIUHUPOBATh JCHUCTBUS MO €€ JIOCTHUKCHUIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacmpeienarb pojud ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa U KaXXJOTO y4YaCTHHKAa KOMAaH/bl B
o0l pe3yabTar o pa3padOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLEHUBATh HUIEU C TMO3ULHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPYECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYLIECTBJISATh MMO3HABATENIbHYIO JI€ATEIHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBIABISTH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
cOOCTBEHHEBIE 3a1a4H,;

CaMOCTOATENIBHO COCTABJIATh IUJIAH PEIICHUS PACUYETHBIX M KA4YE€CTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS IPAKTUYECKON padOThl C yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKU y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO JPYAUIIMH B 00JaCTH
(U3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOUMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESTEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LENSIM,

BJa/J€Th HABbIKAMU  [O3HABAaTEIbHOW  peQuieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHUM;



UCITOJIB30BaTh MPUEMBI PeIICKCUU JUISl OLICHKHU CHUTYalldd, BBIOOpA BEPHOTO
peIICHHUS,

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHHUMATh PEIICHUS IO HX
CHIDKCHHIO,

NPUHUMATh MOTHBBI W aAPTYMEHTHI JPYTUX TMPU aHaIW3e pPe3yJbTaTOB
NEATEILHOCTH;

MIPUHUMATH Ce0s1, IOHUMas CBOM HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W aApPTYMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
JESATCIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce MOCTHIKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTIPaMMBbI
nmo ¢u3MKe UISI YPOBHS CpPEAHEro OOINero oOpa3oBaHUS Yy OO0yYarolIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN MHTEIICKT, TIPEATOJIaTr AFOTITHIA
c(hOpMHUPOBAHHOCTb!

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh IMTOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHWE, BUJICTh HAIIPABJICHHUS Pa3BUTHS COOCTBEHHON 3MOIIMOHAIBHOMN cepsl,
OBITh YBEPEHHBIM B cele;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHME, CIOCOOHOCTh aIalTHPOBAThCI K
AMOIIMOHAJILHBIM U3MEHECHUSAM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHUBAIIMH, BKJIFOYAIOIIECH CTpEeMJICHHE K JOCTHXKCHHUIO IEIH U
yCcrnexy, ONTUMH3M, WHHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOXXHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IIOHUMATh SMOIIMOHAIBLHOE COCTOSIHUC
JIPYTUX, YYWUTBIBaTh €ro MPH OCYIICCTBICHUH OOIINEHUS, CIOCOOHOCTh K
COYYBCTBHIO M COTIEPEIKMUBAHHUIO,

COIIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peInaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPaxX PoOJb U MeCTO (U3UKH B (PopMHUpOBaHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JIEATEIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEpIUAIbHAS CUCTEMa OTCUYETa, aOCOMIOTHO TBEPIOE TEJO,
WJICaNbHBIN a3, MOJEIIM CTPOECHUS T'a30B, KUIAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi/i IPU pelieHnU (PU3NUECKUX 3a]1ay;



pacro3HaBaTh QU3NYECKUE SIBICHHUS (ITPOIIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJICKYJSIPHO-KHHETHYECKON TEOpPHH CTPOCHHS BEIECTBA U
ANEKTPOAMHAMHUKH:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEHHOE
JIBH)KCHUE, CBOOOJHOE TMAaJeHUE TeJ, JBM)KEHUE IO OKPYKHOCTH, HWHEpLHS,
B3auMojIecTBre Tend, auddy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHUE JKHUIKOCTEH
U TBEPJBIX TeJ, U3MEHEHHE 00bEMa TeJl MPU HarpeBaHuu (OXJIaXICHHUH), TEIJIOBOE
paBHOBECHE, HCMapeHUe, KOHJSHCAIMs, IUIaBJIEHUE, KPUCTAUIM3allUsl, KUIICHUE,
BJI&YKHOCTbH BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a Mpy €ro HarpeBaHuMu B 3aKPHITOM
coCylie, CBSI3b MEXJy IapaMeTpaMud COCTOSIHMS Tra3a B HU30Ipoleccax,
ANIEKTpU3AlUS TeJl, B3aUMOJICUCTBUE 3aPsIJIOB;

OMHUCBHIBATh MEXAaHUYECKOE JIBMKEHHE, HUCMOJIb3ys (HU3NUYECKUE BEIMYHMHBI
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHuia,
UMITYJIbC T€JIa, KHHETUYECKas SHEPrus, MOTCHIMalIbHAs SHEPIrus, MEXaHU4ecKas
paboTa, MexXxaHWYECKass MOIIHOCTh, MPU OMNUCAHUU TMPABUIBHO TPAKTOBATH
(GU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIWYWH, HX OOO3HAYCHUS W EIUHHUIIBI,
HaxOJUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIHMYMHY C APYTHMH
BEJIMUMHAMU,

OMUCHIBATh M3yYCHHBIC TEIJIOBBIE CBOWMCTBA TEI M TEIUJIOBBIC SIBJIICHMUS,
UCNOJB3Yd (U3WUECKHE BEIWYUHBI. JABJIICHUE Tra3za, TEeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUUECKOIO JIBUKECHHUS MOJIEKYJ, CpEIHEKBaJIpaTUYHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIIOThI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JCHCTBUSL TEIJIOBOTO JBUTATENs; TPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICT HCIHOJB3YEMbIX BEIUYUH, UX
0o0O3HaYeHUsT U EIUHUIBI, HaXOAUTh (QOPMYJIbl, CBSA3BIBAIOIIME JAHHYIO
(U3UYECKYIO BETMYMHY C IPYTUMHU BETUYHHAM,;

ONHUCHIBATh U3YUCHHBIC AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBIICHUS (ITPOLIECCHI), UCIIONIB3YsT (DU3HUYCCKUC BEIMYUHBI DJICKTPUUCCKHH 3apsi,
AIIEKTPUUYECKOE TI0JI€, HAMPSHKEHHOCTD TMOJIs, TOTEHIIUAJ, PA3HOCTh MOTEHIIUAJIOB,;
IpH ONHCAHUU TPABWJIBHO TPAKTOBATh (DU3WUYECKUH CMBICI HCIOJb3yEeMbIX
BEJIMYMH, MX OOO3HAUCHHMS W EIWHHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIHE
JTAHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMHU BEIIMUMHAMU,

aHaJTU3UPOBaTh (U3NYECKUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI U MPUHIMILL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHHSI MEXaHMYECKOM DSHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCA,
NPUHLNN CYNEPHO3ULIHUKA CHUJI, TMPUHUMUII PAaBHONPABUS HHEPIHUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TETUIOBOTO JBUKEHUSI MOJICKYII C
aOCOJIFOTHON TemIepaTypoM, MEpBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mOpw »TOM pasinyarh CJIOBECHYIO



(GOpMyIUPOBKY 3aKOHA, €r0 MAaTEMAaTU4YeCKOE BhIPAKEHHE M YCIOBUS (IpaHHUIIBI,
00JIacTH) MPUMEHHMOCTH,

OOBSCHATh OCHOBHBIE NPUHLMIIBI JEHCTBUS MalllMH, M[pPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBHUS UX OE30MACHOTO HCIIOJIb30BAHMS B
MMOBCEIHEBHOM XKU3HHU,

BBINOJHATh AKCIEPUMEHTHl IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH W
IPOLIECCOB C HCIOJB30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, IpPU ITOM
dopmynmpoBatk Tpobiemy/3amady W THIOTE3y Y4eOHOTO OKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OOOpYAOBaHUS, MPOBOAUTH OMNBIT U
(GbOpMyIMPOBATH BHIBOIHI,

OCYILIECTBIIATh NMPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUYMH, IIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI M HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJENOBATh  3aBHCHUMOCTH  MEXIYy  (U3MUYECKUMHU  BEIMYMHAMU  C
UCIIOJIB30BAaHUEM NPSIMBIX M3MEPEHUH, NMPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh peE3yJIbTAaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYUH B
BUJIE TaOIMIl U TpaMKOB, JA€NIaTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEJOBaHMUS;

coboaaTh npasuia 0€30MacHOTO TpyJa MpU MPOBEICHUHN HCCIIECIOBAHUN B
paMKax y4eOHOro OHKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOM U IPOEKTHOU
JESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOIO
o0opy1oBaHUS,

pemlath pacu€THBIC 3aJayd C SIBHO 3aJaHHON (U3MUECKON MOJEINbIOo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHANIM3a YCJIOBUS 3a/1a4u
BBIOMPATHh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIUYHMHBI U (HOPMYIIHI,
HEOOXOoauMBbIe NIl €€ pelIeHUs, NMPOBOJIUTH Pacu€Tbl M OLICHUBATh PEaJTbHOCTD
MOJyYE€HHOT0 3Ha4eHUs (PU3HUUECKON BEIUUUHBI;

penaTh KaueCTBEHHbIE 3aJa4l: BbICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(dbu3nYecKue SBICHHUS,

UCIONB30BaTh  MPU  pPELIEHWH  ydyeOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALUN
U TIPEACTABJICHUS] Y4eOHOM U HAYyYHO-TIONYJIApHON MH(pOpMAIUK, MOJYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJy4yaeMyto HH(pOopMaILuIo;

IPUBOIUTH IPUMEPHI BKJIa/1a POCCUNCKHUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3MKE B MOBCEIHEBHOW >KU3HU
JUTsi o0ecrieyeHus: 0€30MacHOCTH NP O0pallleHUH ¢ MPUOOpaMHU U TEXHUYECKUMHU



yCTpOMCTBaMH, JUJIsl COXPAHEHHUS 3/10POBbS M COOJIIOIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKpYXalollel cpene;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYINIBl, PANMOHAIBHO paCHpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHJAPTHBIX CUTYALUSAX, aJI€KBaTHO OLICHUBAThH
BKJIAJ] KQX/I0I'0 U3 YYACTHUKOB I'PYIIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konmy oOyuenuss B 11 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOUTUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (u3uku B (popMHUpOBaAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU M
TEXHOJIOIHH, B MPAKTUYECKOW MAESITENBbHOCTU JIOAEH, IIEJIOCTHOCTh M €IUHCTBO
($u3nyecKoil KapTUHBI MUPA,

YUUTBIBATh TPAHULBI TNPUMEHEHUSI M3YyYEHHBIX (U3UUYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUH 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEpHAs
MOJIeJIb aTOMa, HYKJIOHHasi MOJIENb aTOMHOIO siipa MPH PEIICHUU (PU3NYECKUX
3azay;

pacro3HaBath pusnyeckue sBieHUs (IPOLECCHI) U OOBACHITh MX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHU U KBAHTOBOW (DM3UKHU: AIIEKTpUUYECKAsi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIECUCTBUS TOKA, B3aHUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKLWsA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIMHCS 3apsll, 3JEKTPOMArHUTHbIE KoJeOaHUs U
BOJIHBI, NPSIMOJIMHEMHOE PAacCHpOCTPaHEHUE CBETa, OTPAXKEHHUE, IMPEIOMIICHHUE,
uHTeppepeHus, audpakiuss U TOJApU3ALMS  CBETa, JAHMCIEPCHs] CBETa,
doroanekrpuyeckuit 3hdext (hoTordhdekT), cBeTOBOE NaBlIeHNE, BOSHUKHOBCHHE
JMHENYaToOro CHEeKTpa aroMa BOJOPOJA, ECTECTBEHHAasT M HMCKYyCCTBEHHAs
PaaOaKTUBHOCTH;

OIUCHIBATh W3YYCHHBIC CBOWCTBAa BeIIECTBA (DJICKTPUUYCCKHE, MAarHUTHBIC,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJAMMOCTh  Pa3iIUYHBIX  Cpel) U
JNICKTPOMATHUTHBIC SIBIICHHS (MIPOIIECCHI), MCHONB3Ys (U3UYECKUEC BEIUYHUHBI
NIEKTPUYECKUI 3apsijl, CWJIa TOKA, AIEKTPUUECKOE HANPSDKEHHE, IEKTPHUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, 3JIEKTPOABMKYIIAs cujia, paboTa TOKa,
WHIYKIUS MarHUTHOTO Mojsi, cuia Ammepa, cuna JlopeHua, WHIYKTUBHOCTH
KAaTyUIKHA, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO TMOJei, MepuoJl M YacToTa
KoseOaHui B KoJeOaTeNbHOM KOHTYpE, 3aps M CHJa TOKa B Ipoliecce
TAPMOHMYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYyCHOE pacCTOsIHHUE U
ONTHYECKasi CHUJIa JIMH3bI, MPHU OMHCAHUU MPABWIBHO TPAKTOBATh (DU3UUYECKUN
CMBICJI HCIOJb3YEMBIX BEJWYMH, WX OOO3HAYEHUsS W E€JIMHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMU,



ONMUCHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHS M TMPOLECCHl, HCIOJIb3Ys
bu3nueckue BEIUYHMHBL CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUA U UMIYJIbC (POTOHA, MEepUOo/ MOoJypaciajia, SHEPIrus CBsI3U
ATOMHBIX SI7EP, TPU OINWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHHsI W CAWHHIIBI, YKa3bIBaTh (OPMYJIHI,
CBS3BIBAIOLIME JIAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTMMH BEJIWYUHAMH,
BBIYHCIIATH 3HAUCHUE PU3NUECKON BETUUHHBI;

aHAM3UPOBaTh (PU3MUECKHUE MPOIECCHI U SBICHUS, WCIIONB3YsS (U3HUCCKUE
3aKOHBI U MPUHLMMBL 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJUIeIbHOrO
COCIMHEHNs TPOBOJHUKOB, 3aKOH Jkoyis—JIeHnma, 3aKOH AIEKTPOMAarHUTHOU
WHIYKIUH, 3aKOH MPSMOJUHENHOTO PaclpOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHIITeHHaA st doTodddexra,
3aKOH COXPaHEHUs JHEPruU, 3aKOH COXPaHEHUsI MMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsi/ia, 3aKOH COXPaHEHWs MacCOBOT'O YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3linyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKECHHWE M yCiaoBHsS (TpaHMIBI, O0O0JACTH)
MPUMEHUMOCTH,;

OMPENEIIATh HAMPABJICHUE BEKTOPA WHIYKIIMM MAarHUTHOTO TOJISI POBOHUKA
C TOKOM, CUJIbIl AMmIiepa u cuibl JlopeHna,;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JTUH30M,

BBITIOJHATh HKCIEPUMEHTHI MO MCCIEAOBaHUIO (PU3NUECKUX SBJICHUU U
MPOIIECCOB C HCIOJb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHM. TPU 3TOM
dbopMynupoBath mpoOieMy/3amady ¥ TUIOTE3y Yy4eOHOro OSKCIICPHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0O0pYy/IOBaHHUS, MPOBOAWUTH OIBIT U
(GbopMyIMpPOBATH BHIBOJIBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJBHBIA CMOCOO W3MEPEHUS W UCMOJb30BAaTh HU3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OPSAMBIX HM3MEPEHUMN. TMPU DSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3yJibTaTaM UCCIICI0BaHUS;

coOIo/1aTh MpaBmiia 6€30MacHOr0 TPyJa MPU MPOBEICHUN HCCICIOBAHUN B
paMKax yd4eOHOTrO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEILCKON U TPOCKTHOU
JEATEIbHOCTH C UCIOJIb30BaHUEM H3MEPUTEIIHHBIX YCTPOMCTB U JIaDOPATOPHOTO
o0opynoBaHus;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHON (U3MUecKol MOJebIo,
UCTIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEHATh (PU3NUECKUE BEIWYUHBI U (OPMYJIHI,
HEoOXOoauMble N7l €€ pelIeHUs, MPOBOJIUTh Pacu€Tbl U OLICHMBATh PEaJIbHOCTDH
HOJIyYEHHOT'0 3Ha4€HUs (PU3NUECKON BEIUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTUYECKU HEMPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM Ha HM3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(uznyecKue sIBICHHUS;

UCIOJB30BaTh  INPU  pPELIEHMHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTaBJICHUS Yy4eOHOW U HAay4YHO-TIOMYJISIpHON MH(GOpPMalH, MOTYYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOTYyYaeMYI0 HH(OpMALHIO;

OOBSCHATh NPUHLMIBI JEHCTBUS MAIMH, OpUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX 0€30MaCHOI0 MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HH;

NPUBOAMTH MPUMEPHI BKJIA/Ia POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYyKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ju1st o0ecrieueHus: 0€30MacHOCTH NP OOpAIlEHHH ¢ MPUOOPAMHU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHHS 30POBbS M COOJIIOICHNUS HOPM SKOJOTHYECKOIO
NOBEJICHUS B OKPYKAIOIIEH cpee;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATh pabOTy TPYyNIbl, pPalUOHAIBHO paACHpEAeNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHJAPTHBIX CUTYALUSAX, aJI€KBAaTHO OLICHUBAThH
BKJIQJl K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PELIEHUE pacCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
N HaumenoBan KouanuecTBo yacos DJIEKTPOHHBIE Buabl aesiteJibHOCTH BocnurarenbH
- He pasiesioB (uudposbie) odyyarmuxcst bIii KOMIIOHEHT
n/ Bcer  KonTpoJubH IIpakTHyeck
H TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI He padboTsbl
NPoOrpaMmbl pecypcsbl
Pazgen 1. DU3UKA U METObI HAYYHOI'O IIO3HAHUSA
N3yuenne
Hay4YHBIX
(aMIEpHUYECKUX U
TEOPETHYCCKHX)
METOJI0B TIO3HAHUS
OKpY KaroIIero
MUpa.
OOGcyxenue
IpaHuIl
®dusuka u bubmuoreka [JOK MPUMEHUMOCTH
11 METOJIBI ) https://lesson.academy- (bU3MYECKUX
' Hay4YHOTO content.myschool.edu.ru/03 = 3aKOHOB H
NO3HAHUSA /10 TEOPHH.

PaGora B rpymnrme no
MOJITOTOBKE
KOPOTKHUX
coo0IeHH 0

pOJH 1 MecTe
(bu3nKK B HAyKe U
B IIPAKTHUYECKOMN
JeSITeIbHOCTH
JIIOZEH.
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JeMmoHcTpanus
AHAJIOTOBBIX U

U (POBBIX
M3MEpUTENIbHBIX
puOOpPOB,
KOMITBIOTEPHBIX
JATYHKOB.
OcBoeHMe OCHOBHBIX
puEMOB pabOTHIC
nudpoBoi
nabopaTopueii 1o
busuke

Hroro no pazneny

Pazngen 2. MEXAHUKA

2.1

Kunemartuka

bu6mmorexa [IOK
https://lesson.academy-

content.myschool.edu.ru/03/

10

[IpoBenenune
JKCIEPUMEHTA!
H3y4YEHHE
HEPAaBHOMEPHOTO
JBIKEHUS C LIEIIBIO
OnpeeneHus
MTHOBEHHOM
CKOPOCTH;
HCCIe0BaHUE
COOTHOUIEHUS MEXKIY
My TSAMH,
MIPOMIEHHBIMHU TEJIOM
3a MOCIeN0BaTEIIbHbIE
paBHbIE IPOMEKYTKH
BPEMEHU IIpU
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PaBHOYCKOPEHHOM
JIBIDKCHUHN

C HaYaJIbHOM
CKOpPOCTBIO, PaBHOMU
HYIIIO; U3y4YEHUE
JBUKEHUS 1IAPUKA B
BSI3KOM JKUJIKOCTH,
W3y4YEHUE JIBUKEHUS
Tena, OPOIICHHOTO
TOPU30HTAIBHO.
OOBbsicHEHHE
OCHOBHBIX
MPUHIIMIIOB JEUCTBUSA
TEXHHUYCCKHUX
YCTPOMCTB, TAKUX
Kak: CIIUJIOMETD,
LIETTHBIE U PEMEHHBIE
repeaavn IBHKECHHUS,
U YCIIOBUM UX
0e30ImacHOro
HCIIOJIb30BaHUS B
MOBCEIHEBHOM
JKHM3HH.

Pemrenne pacu€THbIx
3aJ71a4 ¢ SIBHO
3aJJaHHOU
(busnueckoi
MOJICIBIO

C HCIOJIb30BaHUEM
OCHOBHBIX (hopMy




KUHEMATHKH.
[TocTpoenue u ananus
rpaduKoB
3aBUCUMOCTEH
KHHEMAaTHYECKUX
BEJIMYUH OT BPEMEHU
JUTsl pPABHOMEPHOTOU
PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO
IBYKEHMUS.
Pacno3naBanue
(bU3UYECKUX SBIICHUN
B yU€OHBIX OMBITAX U
OKpYKaroIIel KU3HU:
PaBHOMEPHOE U
PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE
JIBUKCHHE,
CBOOOIHOEC aJICHUE
T, IBYDKEHUE 10
OKPY’KHOCTH.
Onucanue
MEXaHHYECKOTO
JIBUKECHHA C
HCIIOIL30BaHUEM
buzmyeckux
BEJIMYUH.
KOOp/AMHATA, MYTh,
nepeMenieHue,
CKOPOCTb, YCKOpPEHHE.




2.2

JnHamuka

bu6mmorexa [IOK
https://lesson.academy-

content.myschool.edu.ru/03/

10

Pabora B rpynmax
NP TUIAHWPOBAHUH,
MPOBECHUH U
MHTEPIIPETANN
PE3yIIbTAaTOB OMBITOB
U aHaJIn3e
JOTIOJTHUTEIBHBIX
HCTOYHHUKOB
nHpOpMAIIKHU TI0 TEME

CpaBHeHue macc
B3aUMOJICUCTBYIOLINX
Te.

N3yuenne
3aBUCUMOCTH CHJIBI
YOPYTOCTH OT
nedopmarnuy,
CpaBHEHHUE CUJI
TPEHUs NTOKOS,
KauyeHUs 1
CKOJIBbKECHHUSI.
OObsicHeHue
HEBECOMOCTH.
[IpoBenenue
JKCHEpUMEHTA!
ucciae0BaHue
3aBUCUMOCTH CHUJI
YOPYTOCTH,
BO3HUKAIOIINX B
MpYyKHUHE

Y PE3UHOBOM
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oOpazsiie, oT
uxaedopmaIuy,
H3y4EHHUE TBUKCHUS
Opycka 1o HaKJIOHHOM
IUIOCKOCTH,
HCCIICOBAHNE
YCJIIOBUI PaBHOBECHS
TBEPIOTO TENA,
HMEIOIIEro 0Ch
BpAIllCHUS.
OOBbsicHEHHE
0COOEHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOT'O
MPSIMOJIMHENHOTO
IBIDKEHUS,
CcBOOOIHOTO MMAIEHNS
TEJ, IBIDKEHUS 110
OKPYXHOCTH Ha
OCHOBE 3aKOHOB
HreroTona, 3akoHa
BCEMUPHOTO
TATOTEHUSL.
O0bBacHenne
OCHOBHBIX
MPUHIIMIIOB JIEUCTBUSA
MOJIIMITHUKOB U UX
MIPAKTUIECKOTO
MIPUMCHCHHS.
OOBbscHEHNE




JIBYKCHUS
HUCKYCCTBEHHBIX
CITyTHUKOB.
Pemenue pacuéTHbix
3aJ1a4 ¢ SIBHO
3aJJaHHOM
¢buznyeckoi
MOJEIBIO

C HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U
dhopMyn TMHAMUKH.
Pacrno3naBanue
(bU3UYECKUX SBIICHUN
B yU€OHBIX OMBITAX U
OKpYKarolein
YKU3HH. HHEPIIUS,
B3aUMOJICHCTBHE TEII.
AHanu3 pu3nuecKux
IPOLIECCOB U
SIBJICHUH C
HCIIOIb30BaHUEM
3aKOHOB U
TIPUHIIATIOB: 3aKOH
BCEMUPHOTO
tarotenus, |, 11 u 111
3akoHbI HproTOHA,
MPUHIUIT
CyHEPIIO3ULUHU CHII,
MPUHIUIT
PaBHONIPaBHOCTH




WHEPLHUATbHBIX
CHUCTEM OTCUETA

2.3

3aKOHEI
COXpaHEHHUS B
MEXaHUKE

bubnuoreka LIOK
https://lesson.academy-

content.myschool.edu.ru/03/

10

IIpoBenenue
JKCIIEPUMEHTA.:
U3y4eHue abCOITIOTHO
HEyIpyroro yaapa

C TIOMOIIIBIO JIBYX
OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB,
WCCIIeIOBAaHUE CBSI3U
paboTHI CHIIBI C
U3MEHEHUEM
MEXAHUYECKOU
SHEpPruu Tena

Ha TIpuMepe
pacTsHKeHUs
PE3UHOBOTO KI'yTa.
OneHka abCOMIOTHBIX
Y OTHOCHUTENBHBIX
MOrPENTHOCTEN
A3MEpPEeHUN
(bU3UIECKUX BETUIHH.
Pemrenne pacu€THbIx
3a/1a4 ¢ SIBHO
3aJaHHOM
¢buznyeckoi
MOJIETIBIO

C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
hopmyn TMHAMUKH U
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3aKOHOB COXPaHEHHUSI.
Pewrenne
KaueCTBEHHBIX 3aja4
C OMOpoOM Ha
W3Y4YCHHBIE B pa3Jiene
«MexaHHKa» 3aKOHBI,
3aKOHOMEPHOCTHU U
(u3ruecKue SIBICHMUS.
Ornucanue
MEXaHUYECKOTO
JIBUKCHHUSI C
HCIIOJIb30BaHUEM
(bu3mIecKux
BEJIMUMH:!

HMITYJIBC TEa,
KHUHETHYeCKast
SHEPrus,
MOTEHITMATbHAS
SHEprus,
MEXaHUYeCKast
pabora,
MEXaHUYeCcKast
MOIITHOCTb.

AHanu3 GU3NYECKux
MPOLECCOB U SIBIICHUI
C UCTIOJIb30BaHUEM
3aKOHa

COXpaHEHUs
MEXaHUYECKOU
SHEPI'uH, 3aKOHa




COXpaHEHUs
UMIyJIbCa.
OOBsicHEHHE
OCHOBHBIX
MPUHIIMIIOB JCUCTBUSA
U MPAKTUYECKOTO
MIPUMEHEHUS
TEXHUYCCKUX
YCTPOMCTB, TAKUX
KaK: BOIOMET, KOTIED,
NPYKUHHBINA
ITUCTOJIET.
OOBbsicHEHHE
JIBUOKEHUS PAKET C
Onopoii Ha
M3y4YEHHBIE
¢duznueckue
BEIMYHHBI U 3aKOHBI
MEXaHHKH.
Hcnonws3zoBanue npu
MMOJITOTOBKE
co001IeHuI 0
MIPUMEHECHUH 3aKOHOB
MEXaHUKH
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTUH IJIs1
IIOMCKa,
CTPYKTYPUPOBAHMUS,
HWHTEpIpeTaIuu U




MpeACTaBICHUS
nHpopmaruu,
KpUTUYECKHUI aHau3
MOJIy4aeMoit
nHpopmanuu
IIpoBenenue
KOCBEHHBIX
U3MEPEHUH,
HCCIIEIOBAHUI
3aBUCUMOCTEN
(u3MYECKUX BEIUYUH,
MIpOBEpKa

MPEUIOKEHHBIX
THITOTE3

Hroro mo pazmeny 18

Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
[IpoBenenue
JKCHEPUMEHTA!

OCHOBBI
MOJIEKYJIIPHO-
31 yIp

KUHETUUYECKOU
TEOPUH

bu6mmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/03/
10

ONPEACIIEHUE MACCHI
BO3JyXa

B KJIACCHOM KOMHATe
Ha OCHOBE U3MEpPEHUN
00BEMa KOMHATHI,
JTaBIICHUS 1
TeMIepaTypbl
BO3/yXa B HEW;
HCCIIeJOBaHUE
3aBUCUMOCTH MEXKITY
rnapaMeTpamu
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COCTOSTHUS
pa3peKeHHOTO Ta3a.
Onenka abCOMIOTHBIX
Y OTHOCHUTEIBHBIX
MOrPENIHOCTEN
U3MEPEHUIN
(U3HYECKUX BEIIMYUH.
OObsicHeHue
OCHOBHBIX
MPUHIIMIIOB JEUCTBUI
TEPMOMETpa U
OGapomeTpa U yCIOBUN
ux 0e301acHOro
WCIIOJIb30BAaHHUS B
MOBCEAHEBHOM
KU3HU.
PacnoznaBanue
(bU3MYECKUX SBIICHUN
B yU€OHBIX OMBITAX U
OKpYKaroIIen *KU3HU:
muddysus,
OpOYHOBCKOE
JIBUKCHHE.

OrnrcaHne TEeTTOBbIX
SIBJICHUH C
HCIIOJIb30BaHUEM
(buznueckux
BEITUYHH: JTAaBJICHHE
rasza, TeMIeparypa,
CpemHsis




KUHETHUYeCKas
SHEPrus
Xa0THYECKOr 0O
JBUKEHHS MOJIEKYII,
CpEeIHEKBaIpaTU4YHAas
CKOPOCTbMOJIEKYL.
AHanu3 QU3HYECKUX
MPOLECCOB U SIBIICHUI
C MCII0JIb30BaHUEM
MKT, ra3oBbsix
3aKOHOB, CBS3U
cpenHen
KUHETUYECKON
SHEPIUH TEIIOBOTO
JIBUKEHMSI MOJIEKYJI C
a0COIOTHOM
TEMIIEpaTypoHu.
Pemenne pacu€THbIx
3a/1a4 ¢ IBHO
3aJJaHHOM
¢busnueckoi
MOJIETIBIO

C HCIIOJIb30BaHUEM
OCHOBHBIX
nonoxenut MKT,
3aKOHOB U GOpMYyIT
MOJIEKYJISIPHON
(bu3MKH.

Pabota B rpynmax
MpU TUTAHUPOBAHUH,




3.2

OCHOBBI
TEPMOIUHAMU
KN

10

bu6mmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/03/
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MIPOBEICHUH H
MHTEPIIpETaluu
PE3yIbTAaTOB OMBITOB
U aHaIN3e
JOTIOJTHUTEIBHBIX
HUCTOYHHUKOB
uHpOpMAaLIUU TI0 TEME

IIpoBenenue
JKCTICPUMEHTA.!
W3MepeHue yAelbHON
TEILIOEMKOCTH
BEIIICCTBA.

OrneHka abCOJIIOTHRIX
M OTHOCHUTEIIHHEIX
MOrPETHOCTEN
U3MEPEHUIN
(U3MYECKUX BEIUYUH.
N3ydenue monenen
MapoBoi TypOUHBI,
JIBUTATEIIS
BHYTPEHHETO
CropaHus,
PEaKTHBHOTO
IBUTATEI.
OObscHEHUE
MPUHIUIIOB JEHCTBUSA
i1

YCIIOBHI 6€30TacHOTo
HCIIOJL30BaHUSIB
MOBCEIHEBHOMN KU3HU
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JBUTATENs
BHYTPEHHETO
cropanusi, ObITOBOTO
XOJIOTUIbHUKA,
KOHIUIIOHEPA.
Onucanue cBONCTB
TEJ U TEIUIOBBIX
SIBJICHUM C
HCII0JIb30BAHUEM
(buznuecKkux
BEJIMYUMH: JaBJICHUE
rasza, TeMmIeparypa,
KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSISI DHEPIHs,
pabora rasa.
Pemenne pacu€THbIx
3a]1a4 ¢ SIBHO
3aJJaHHOU
¢buznyeckoi
MOJIEJIBIO

C MCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
bopmyn
MOJIEKYJISIPHOM
bu3uku 1
TEPMOANHAMUKH.
Pewrenne
KayeCTBEHHBIX 3a/1a4
C OIIOpO¥ Ha
H3Y4YECHHBIE B pa3Jieie




«MonexkynspHas
(dbusuka u
TEPMOIMHAMHKA»
3aKOHBI,
3aKOHOMEPHOCTH U
(usnueckue SBICHMUS.
Pabora B rpynmax
[IpY aHAJIN3e
JIOTIOJTHUTEIIbHBIX
HCTOYHHUKOB
uHpOPMAIIUHU TI0 TEME

3.3

ArperaTHble
COCTOSTHUS
BEIIEeCTBA.
®dazoBbIe
MEePEX0/Ibl

bu6mmorexa [IOK
https://lesson.academy-

content.myschool.edu.ru/03/
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[IpoBenenue
JKCIIEPUMEHTA.:
n3MepeHue
OTHOCUTEIIBHOU
BJIQYKHOCTH BO3/yXa.
Onenka abCOMIOTHBIX
Y OTHOCHUTEJIbHBIX
IIOTPELIHOCTEN
U3MEPEHUIN
(bUBUYECKUX BETUYHH.
N3ydenue cBOWCTB
HACHIIIICHHBIX TTAPOB,
CIOCO0O0B U3MEPEHUs
BJIAXKHOCTH
Habmonenue
KUIEHUS TIPU
TTOHM)KEHHOM
JTaBJICHUH,
HarpeBaHus u
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IUIABJICHUS
KPUCTAJUIMYECKOTO
BEIIECTBA.
OOBsicHEHHE
MPUHIIMIIOB JECUCTBUSA
U YCIIOBUM
0e30I1acHOro
HCIIOJIL30BaHUS B
MOBCEIHEBHOM KU3HHU
TUTPOMETPA,
MICUXPOMETPA,
KaJopuMeTpa.
N3yuenue
TEXHOJIOTHI
MOTy4YeHUs
COBPEMEHHBIX
MaTepuasoB, B TOM
qHCiIe
HaHOMAaTepHUaJoB.
Pemenue pacu€THbix
3aJ7a4 ¢ SIBHO
3aJaHHOMI
¢buznueckoit
MOJEIBIO

C HCIIOJIb30BAHUEM
YpaBHEHHUS TETIOBOTO
OajaHca.

Pemenue
KauyeCTBCHHBIX 3a7a4
C OIIOpO¥ Ha




M3Yy4YEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U
(usnueckue sBICHUS
0 TeME.
PacnoznaBanue
(bu3HYECKUX SBICHHIA
B YYEOHBIX OIBITaX U
OKpYKarOIIEH KU3HHU:
nedopMarust TBEPIBIX
TEJI, HarpeBaHue u
OXJIQKJIEHUE TeT,
W3MEHEHHE
arperaTHbIx
COCTOSTHUI

BEIIECTBA U
00BSCHEHHE NX Ha
OCHOBE 3aKOHOB U
dhopmyn
MOJIEKYJISIPHON
¢bu3uKH.
Hcnonb3oBanue
MH(OPMAIIMOHHBIX
TEXHOIOTHH A
TIOHUCKa,
CTPYKTYPHUPOBaHMUS,
WHTEPIPETAINN 1
MpeACTaBICHUS
uHpOpMaLUU TpU
MOATOTOBKE
Co0O0IIeHuH 0




Hroro no pazneny

24

MIPUMEHEHUH 3aKOHOB
MOJIEKYJIIPHOU
bu3uKH 1
TEPMOJUHAMUKH B
TEXHHUKE

Y TEXHOJIOTHUSIX

Pazgen 4. QJIEKTPOJANHAMUKA

DnekTpocTaTi
Ka

4.1

10

bubnuoreka LIOK
https://lesson.academy-

content.myschool.edu.ru/03/

10

IIpoBenenue
SKCIIEPHUMEHTA!
U3MEpEeHUE
3JIEKTPOEMKOCTH
KOHJICHCaTopa.
OrneHka abCOJIFOTHRIX
M OTHOCUTENIHHEIX
MOrPETHOCTEN
U3MEPEHUIN
(bU3MYECKUX BEIUYUH.
N3yueHnue npuHIUIIOB
JIeHCTBUSA
3JIEKTPOCKOIIA,
3JIEKTPOMETPA,
KOHJIEHCATopa.
W3ydeHne npuHIUIIOB
JEUCTBHS U yCIOBUI
0e30IacHOro
MIPUMEHEHUS B
MPAaKTUYECKOM KU3HH,
KONUPOBAJIBLHOIO
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amnmapara, CTpyiuHOro
MIpUHTEpA.
Paccmotpenue
buzmyecKux
OCHOBaHUI
3JIEKTPOCTATHYECKON
3aIlUTHl U
3a3eMJICHUS
3JIEKTPONPUOOPOB.
Pemenne pacu€THbIx
3a/1a4 ¢ SIBHO
3aJaHHOU
(buzmveckoi
MO/IETIBIO

C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dhopmyn
AJIEKTPOCTATHKHU.
Pemenue
KauyeCTBEHHBIX 3a]1a4
C OIIOpOM Ha
W3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U
(buzmvecKue sBICHUS
AJIEKTPOCTATHKHU.
Pacno3naBanune
(bu3MYECKUX SBICHUIA
B Y4E€OHBIX OIBITaX U
OKpYKarOIIEH KU3HHU:
3JEKTPU3ALIMS Tel,




B3aUMOJICHICTBHE
3apsi0B U
0o0BsICHEHHE UX Ha
OCHOBE 3aKOHOB U
hopmyn
3JIEKTPOCTATHKHU.
Onucanue
HU3yYECHHBIX CBOMCTB
BEIIIECTBA U
AIEKTPUUCCKUX
SIBJICHUU C
HCII0JIb30BaHUEM
(bu3mIecKux
BEJIMYMH:
JIEKTPUIECKUI
3apsig,
HANPsKEHHOCTh
AIEKTPUIECKOTO
0JIs1, MOTEHIUAN,
Pa3HOCTh
MOTEHIMAJIOB,
3JIEKTPOEMKOCTb.
AHanmu3 pu3nIecKux
MPOLECCOB U SIBIICHUI
C UCTIOJIb30BaHUEM
(hU3UIECKUX 3aKOHOB!
3aKOHa

COXpaHEHUs
3IEKTPUUYECKOTO
3apsiia, 3aKoHa




Kyiona.

Pabota B rpynmax
MIpH aHAJTU3e
JIOTIOJTHUTEITHHBIX
HUCTOYHHUKOB
uHpOpMaIUU U
MOJITOTOBKE
coo011eHul 0
MIPOSIBJICHUH 3aKOHOB
JJIEKTPOCTATUKH B
OKpY>KaroIIen )KU3HU
Y TIPUMEHCHHUU

WX B TEXHUKE

4.2

ITocTostHABIH
AIEKTPUUECKHU
1 Tok. Tokn B
Ppa3IUYHBIX
cpenax

12

bu6mmorexa [IOK
https://lesson.academy-

content.myschool.edu.ru/03/

10

[IpoBenenue
JKCIIEPUMEHTA:
W3Y4YCHHE
CMEIIaHHOTO
COETMHEHUS
PE3UCTOPOB;
n3mepenue IJ1C
HMCTOYHUKA TOKA M €T0
BHYTPEHHETO
COIPOTHBIICHUS,
HaOII0IeHue
ANEKTPOIIH3A.

Ornenka abCOMIOTHBIX
Y OTHOCHUTENBHBIX
MOTPENTHOCTEN
U3MEpPEHUI
(hbU3UIECKUX BETUIHH.
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OObsicHeHHE
MIPUHIIUIIOB JEHCTBUS
U YCJIOBUU
6e30MacHOro
MIPUMEHEHUS
amIepMeTpa,
BOJIBTMETPA,
peocrara,
HMCTOYHUKOB TOKa,
AJIEKTPOHArpEeBaTEIIbH
BIX U
ANEKTPOOCBETUTENbH
BIX PUOOPOB,
TepMOMeTpa
COTIPOTHBIICHUS,
BaKyyMHOT'O JTHOJIA,
TEPMHCTOPOB U
(hoTope3ucTopos,
MOJIYIPOBOTHUKOBBIX
JTMOJIOB, TATbBAaHUKH.
Pemenne pacuéTHbIx
3a/1a4 ¢ SIBHO
3aJJaHHOU
dbuzmveckoin
MO/JIEITBIO

C WCIIOJTb30BAaHHEM
OCHOBHBIX 3aKOHOB U
(dbopMys TeMbl
«ITocTossHHBIN
JJIEKTPUYECKUN TOKY.




Pacno3naBanue
(bU3UYECKUX SBIICHUN
B YYCOHBIX OIBITaX U
OKpYKarolein
JKU3HU.
3JeKTpUYeCKas
MIPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE,
XUMHYECKOE,
MarguTHOE JICHCTBHUS
TOKa.

Ananuz
3JIEKTPUYECKUX
SIBJICHUM Y MPOLIECCOB
B IIEIISIX ITOCTOSIHHOT'O
TOKA C
HCIIOIL30BAHUEM
3aKOHOB. 3akoH OMa,
3aKOHOMEPHOCTH
IOCIIEA0BATEIHLHOIO U
rapaieIbHOTO
COCIMHEHMUS
MIPOBOJIHUKOB, 3aKOH
Hxoyns-Jlenna.
Omnucanue
HU3y4YEHHBIX CBOMCTB
BEIIECTB U
3IEKTPUUECKUX
SIBJICHUI C
HCIIOIb30BaHUEM




(buznueckux
BEJIUYHUH.
BJIEKTPUYECKUI
3aps, cuia

TOKa, DJICKTPHUIECKOE
HanpspKeHUe,
3JIEKTPUYECKOE
CONPOTHUBIICHNE,
pa3HOCTh
norennuaion, D/1C,
pabora Toka,
MOIIIHOCTDb TOKA.
Hcnonp3oBaHue
HH(pOPMAIIMOHHBIX
TEXHOJIOTUH IS
IIOMCKa,
CTPYKTYypUPOBaHUH,
WHTEPIIPETAIAH U
MpeICTaBICHUS
uHpOpMaLU TIpU
IMOJTOTOBKE
co001IeHuI 0
MIPUMEHEHUH 3aKOHOB
IMOCTOSIHHOTO TOKA B
TEXHHUKE U
TEXHOJIOTHSIX

Hroro no pasgeny

22

PesepBHOE Bpems




OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68



11 KIIACC

N HaunmenoBann KoaudecTBo 4yacoB DJIeKTPOHHbIE Buabl gesaTe IbHOCTH Bocnurareabn
11/- € pa3aesioB U Beer  Komrpoasn | TIpaxriiec (undpoBbie) 00yYa0IHXCS bl
TeM o0pa3oBarTejibHbIE KOMIOHEHT
n 0 ble padoThI KHe padoThl
NMPorpamMmbl pecypchbl
Pazgen 1. 9JIEKTPOJIMHAMUKA
[IpoBenenue
OKCIIEpUMEHTA. U3YYECHHE
MAarauMTHOIO ITOJIA KaTYIIKH
C TOKOM;
HCCIICIOBAHUE JICHCTBUS
IIOCTOAHHOTI' O
MarHuTa Ha paMKy ¢ TOKOM;
HCCIIeIOBAHUE SIBJICHUS
AIEKTPOMArHUTHOM
MaruuTtHOE bu6mmoreka [JOK HHAYKIUH.
11 noJe. 11 1 3 https://lesson.academy- OrneHKa aOCONMIOTHBIX U
DJIEKTPOMAarHuT content.myschool.edu.ru/ = OTHOCHTEIBLHBIX

HasA UHAYKIOUA

03/11

MOIPEIIHOCTEN U3MEPEHUH
buznyecKux

BEJIMYHH.

O0bsicHEeHHE TPUHIIUIIOB
JIEUCTBUS U

ycIoBUi 06€3011acHOTO
MIPUMCHCHUS

MOCTOSTHHBIX MAarHUTOB,
AJICKTPOMArHUTOB,
AIIEKTPOIBUTATENS,
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YCKOpHUTEIIEH
3JIEeMEHTapHBIX YaCTHII,
WHIYKIMOHHOM MeYHu.
Pemenne pacu€rHbIX 3a1a4
Ha puMeHeHne Gopmyi
TEMBI

«MarauTHoe noJie.
DneKTpoMarHuTHas
WHTYKITUS.

Pemienune kauecTBEHHBIX
3a1a4y

C OIIOPOY HA U3YYECHHBIE
3aKOHBI,

3aKOHOMEPHOCTH U
buznyecKre SBICHUS TeMbI
«MarsuTHoe 1ozJe.
DneKTpoMarHuTHas
UHIYKIUS.

Onpenenenye HapaBIEHUS
BEKTOpA WHIYKIIUU
MarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenua.
Pacno3znaBanue
(bu3HYECKUX SIBICHUN B
y4eOHBIX OMBITAX U
OKPYXaIOIIEH )KU3HU:
B3aMMOJICHCTBHE MAarHuTOB,
AIIEKTPOMArHUTHAS
WHIYKIUSA, 1eHCTBUE




MarHuTHOTO MOJISA Ha
MPOBOJHUK C TOKOM U
JIBYOKYIIMICS 3apsil.
Amnanmus
AJIEKTPOMArHUTHBIX
SIBJICHUH C
HCIIOJIB30BaHUEM 3aKOHA
3JIEKTPOMArHUTHOMU
uHayKuud. Onucanue
M3YYEHHBIX CBOWCTB
BEILIECTB U
AIEKTPOMArHUTHBIX
SIBJICHHH C
HCI0JIb30BaHUCM
(UBUYECKUX BEJTUYHH:
WHIYKIWS MATHUTHOTO
noJist, cujia Amrepa, cuia
JlopeHua, MHIYKTUBHOCTh
KaTYLIKH, SHEPTUs
ANEKTPUIECKOTO U
MarHUTHOTO I0JICH

Uroro no pazgeny 11

Pazgen 2. KOJIEBAHUSA U BOJIHbBI

Mexanunueckue
u

2.1 9
3JIEKTPOMArHUT

HBIE KOJICOaHMS

but6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

HccnenoBanue napaMmeTpoB
Kos1e0aTeIbHON CUCTEMBI —
MeproJIa, YacTOTHI,
aMIUTATY bl U (ha3bl
KosteOanuii (MpyKUHHBIH
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u/vim MaTeMaTHYECKUit
MAasITHHK).

Habmoienue 3aTyxaronimx
KoJiebanuii. Mccienosanue
CBOICTB BBIHYKJI€HHBIX
KoJieOaHui.

Habmoienue pe3oHanca.
IIpoBeneHue
IKCIIEPUMCHTA:
WCCJIC/IOBAHHE
3aBHCHMOCTH Mepro/ia
MaJbIX KoJiebaHuii rpys3a
Ha HUTH

OT JUIMHBI HUTH U MacChl
rpy3a; UCClieIOBaHNE
MIEPEeMEHHOTO TOKA B LIEITH
U3 MOCJICIOBATEILHO
COCAMHEHHBIX
KOHJEHCATOpa, KaTyIIKU U
pesucropa.

Orenka abCOTIOTHBIX U
OTHOCHUTEIIbHBIX
MTOTPENIHOCTEN N3MEPEHUN
(hUBUYECKUX BEITUYHH.
OObsicHeHHE TPUHIIUIIOB
JIEUCTBUA U YCITOBUI
6€301acHOr0 NMPUMEHEHUS
AIEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro
TOKa, JINHUU




AJIEKTpoTepeay.
Pemenne pacu€THpIX 33124
C IBHO3aJJaHHOU
(U3UYECKON MOJICTIBIO

C HCIIOJIL30BaHHEM
OCHOBHBIX 3aKOHOB H
(hopMyJI, OTTHUCHIBAIOIITIX
MEXaHUYECKHE U
AJIEKTPOMATrHUTHBIC
KoJieOaHus.

Omnucanue MEXaHUYECKUX
1 DJICKTPOMArHUTHBIX
KoJIeOaHHMi ¢
HCIIOJIb30BaHUEM
(UBUYECKUX BEJTUYHH:
MIEPHUOJ M 4acTOTa
KoJIeOaHui, aMIUTUTya 1
¢aza xosiebaHuid, 3apsa u
CHJIa TOKa

B TAPMOHHYECKHUX
ANEKTPOMArHUTHBIX
KOJIEOAHMSX.

Pemenne xauecTBEHHBIX
3a1a4

C OMOpPO HA U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIMCHIBAIOIIIHE
MEXaHUYECKHE U
AIIEKTPOMATrHUTHBIC
KoJieOaHHsI.




2.2

Mexanuueckue
n
AIEKTPOMATrHUT
HbIE BOJIHEI

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

Pabora B rpynmax mnpu
TUTAHUPOBAHMH,
NPOBEJICHUU U
UHTEPIIPETauu
PE3yNBTaTOB OIBITOB, U
aHaJIM3€ JTOTOJHUTEIBHBIX
UCTOYHHKOB

uHpOpPMALIUU TIO TEME

Nzydenne oObpazoBaHus U
pacnpocTpaHeHUs
MOTICPEYHBIX U
MIPOIOJIBHBIX BOJIH.
Habntonenue otpaxenus u
IIPEIOMIIEHUS,
uHTep(epeHIun 1

TG PaKIUN MEXaHUIECKUX
BOJIH.

Habmtonenue cBs3u
TPOMKOCTH 3BYyKa U
BBICOTHI TOHA C
aMILIUTYI0N U

4aCcTOTOHN KoIeOaHu,
3BYKOBOT'O PE30HAHCA.
UccnenoBanue cBOMCTB
AIIEKTPOMATHUTHBIX BOJIH:
OTpa’keHHe, IPEIOMIICHHE,
MOJIIpU3alus,

nudpaxus,
uHTEephEpEHITHSI.
N3ydenue yciaoBuii
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U3ITyYeHUs
AIIEKTPOMArHUTHBIX BOJIH,
B3aMMHON OpUEHTAIINH
BeKTOpOB E, B,

U B 3JIEKTPOMarHUTHOMN
BOJIHE.

N3yuenne npumeHeHus
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.
OO0BsicCHEHHE IPUHIUIIOB
JIEUCTBUS U YCIIOBUI
0€301MacHOro MPUMEHEHUS
MY3bIKaJIbHBIX
WHCTPYMEHTOB,
YJIBTPa3ByKOBOMU
JUArHOCTUKHU

B TEXHUKE U METUIMHE,
pazapa, paIuonpruEMHHAKA,
TEJEBU30pa, AHTECHHBI,
tenedona, CBU-neun.
Pemenne pacuéTHbIX U
KaueCTBEHHBIX 3a7a4 C
ONOpPOM Ha U3YYCHHBIE
3aKOHBI

Y 3aKOHOMEPHOCTH,
OMKCHIBAIOLIUEPACIIPOCTPA
HEHUE MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
MH(POPMALIMOHHBIX




2.3

OnTtuka

10

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

TEXHOJIOTHH JIJIS IIOKMCKa,
CTPYKTYpPHUPOBAHUS,
WHTEpIPETANU 1
MIpEeACTABICHUS
uHdopmaruu

IIPH TTOJTOTOBKE
CoO00IIeHUI

00 UCITOIb30BaHUU
AJICKTPOMATrHUTHBIX BOJIH B
TEXHHKE.

Yyactue B AUCKyCCUU

00 2JIEKTPOMarHUTHOM
3arpsi3HEHUH OKpY KaroIen
Cpepl.

Pabora B rpynnax npu
TUTAHUPOBAHUH,
MIPOBEJICHUU U
HHTEPIIPETAIINH
PE3yJIbTaTOB OMBITOB U
aHaJIM3¢ JOMOJHHUTEIbHBIX
HCTOYHHKOB

uH(pOpMaIIUU TI0 TEME

N3ydenue siBeHuns
IIOJIHOTO BHYTPEHHETO
OTpaXXCHMsI, €r0
IIPUMEHEHHUS B CBETOBO/IE.
N3yueHnne mozenen
MHKPOCKOIIA, TEJIECKONA.
[Tonydenue criekTpa ¢
MTOMOIIBIO TPU3MBI U
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TU(PPaKINOHHON PEIETKH.
N3mepenne nokazarens
MIPEJIOMJIEHUS CTEKJIA.
Uccnenosanne cBONUCTB
M300paKECHUIB JINH3AX.
OO0BsicHEHHE IPUHIUIIOB
JIEUCTBHS U YCIIOBUI
0€3011acCHOr0 MPUMEHEHUS
OYKOB, JIYIIB,
¢doroanmapara,
MIPOEKLIMOHHOTO anmapara,
MHUKPOCKOIIa, TEJIECKOIa,
BOJIOKOHHOW ONTHKH,
TUuGPaKIIMOHHON PEIETKH,
MOJIIPOUIA.

Pemenne pacu€THbIX 3a1a4
C SIBHO 3aJTaHHOM
(U3UYECKOI MOJIETTBIO

C MCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
bopMys reoMeTpuIeCcKOi
ONTHUKH.

[TocTpoenue u onucanue
M300paxeHus,
C03/1aBaeMOro IIOCKUM
3€pKajJoM, TOHKOW JIMH30M.
PaccmoTtpenue npenenos
MIPUMEHUMOCTHU
r€OMETPUYECKOUN ONTUKH.
PacnosnaBanue




(bU3HYECKUX SIBJICHUU B
OTBITaX U OKpYKarolen
KHU3HU: TPSIMOJIHMHEHHOE
pacnpoCcTpaHEHUE CBETa,
OTpakeHHe, IPeJIOMIICHHE,
uHTEephEepeHIHs,
Tudpakus u
MOJIIpU3aLUsl CBETa,
JUCIIEpCHUs CBETA.
N3yuenne ycnoBuit
HaOII0/ICHUS] MAKCUMYMOB
¥ MUHUMYMOB

B MHTEp(EepEeHITNOHHOMN
KapTUHEOT ABYX
CUH(]a3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VYcnoBue Habmo1eHUs
TJIaBHBIX MAaKCUMYMOB TIPH
MaJIeHUU
MOHOXPOMaTHYECKOT O
cBeTa

Ha TU(paKIHOHHYIO
pELIETKY.

AHanu3 ONTHYECKUX
SIBJICHUI

C UCTOJIb30BaHUEM
3aKOHOB: 3aKOH
IIPSIMOJIMHEMHOTO
pacnpoCTpaHEHUS CBETA,
3aKOHBI OTPAKEHUS CBETA,




Htoro no pazneny 24

3aKOHBI IPETOMIICHUS
CBeTa.

Onucanue ONTHYECKUX
SIBJICHUM C
UCIIOJIb30BaHUEM
buznIecKkux

BEJIMYMH: (POKyCcHOE
paccTosiHue u
ONTUYECKAast CHJIA JINH3BI

Pasznea 3. OCHOBBI CIIEIIUAJIBHON TEOPUM OTHOCHUTEJBHOCTH

OCHOBBEI

CHeIHUaIbHOM

3.1 Teopuun 4
OTHOCHUTEIBLHOC

TH

Hroro no pazneny 4

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

Pemienne kauecTBEHHBIX
3a1a4y

C OIOPOM Ha U3YYECHHBIE
noctynatel CTO.
Hcnons3oBanue
MH(pOPMaLMOHHBIX
TEXHOJIOTHH JJISI IOUCKA,
CTPYKTYypUPOBaHMS,
MHTEpIpeTalu 1
IIPEICTaBICHUS
uHpOpPMALIUU TIPU
MOJrOTOBKE COOOIIECHHI O
rpaHULIaX TPUMEHUMOCTHU
KJIACCHYECKOU

MexaHukH u ocHoBax CTO

Pazgen 4. KBAHTOBAS ®U3UKA
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4.1

DJIEMEHTHI
KBaHTOBOU
OIITHUKH

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

Habmonenue
dboTodrddexra

Ha YCTaHOBKE C IIMHKOBOM
mwiactTuHou. Mccnenosanue
3aKOHOB BHEIITHETO
dororddekra.
OOBsICHEHNE OCHOBHBIX
MPUHLIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB,
TaKHuX Kak: (oTo3IeMeHT,
($hoTOIaTUNK, COTHEUHAS
Oatapesi, CBETOUO; U
yCIIOBUM X 0€30MacHOTO
MPUMEHEHUS B
MPAKTUYECKOU KU3HH.
Pemenne pacu€THbIX 3a1a4
C SIBHO 3aJTaHHOM
(U3UYECKOI MOJIETTBIO

C HCIOJIb30BaHUEM
OCHOBHEBIX 3aKOHOB U
dbopMyI1 KBAaHTOBOI
OITHKH.

Pemenne kauecTBEHHBIX
3a1a4

C OMOpPO HA U3YYECHHBIE
3aKOHBEI,

3aKOHOMEPHOCTHU
KBAaHTOBOM ONTHKH.
Pacno3naBpanue
(bU3HYECKUX SIBICHUN
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4.2

Crpoenue
aToma

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

B YUCOHBIX OIbITAX:
dboTornekTpuyecKuit

s dexT, cBeToBOE
JIaBJICHUE.

Onucanvie N3y4eHHbIX
KBAaHTOBBIX SIBJICHUM U
IIPOLIECCOB

C UCIOJIb30BAaHUEM
(bU3HYECKUX BEIIMYUH:
CKOpOCTh
3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI U 4acTOTa
CBETa,

SHEPTHUs U UMITYJIbC
¢doToHa

N3yueHnue Moaenu onsita
Pesepdopna.
IIpoBenecnue
AKCIIEPUMEHTA

110 HaOJIIOICHUIO
JIMHENYaTOro CIEKTpa.
Orenka abCOTIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
(bU3UYECKUX BEIIUMYHH.
N3yuenue mozaenu aroma:
TomcoHa, naneTapHou
MOJIEJIM aTOMa, MOJIETN
atoma bopa.

N3ydenue criektpa
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4.3

AToMHOE SApO

but6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

YPOBHEW dHEPrUH aToMa
Bogopoaa. O0bsicHEHHE
MPUHUUIIOB AEHCTBUA U
yCIIOBUI 6€3011acHOTO
MIPUMEHEHHUS
CIEKTPOCKOIIA, JIa3epa,
KBAaHTOBOTO KOMITBIOTEPA.
Pemienue kauecTBEHHBIX
3aj1a4

C OIOPOM HA U3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU
U pu3nvecKue

SIBJICHUS TI0 TEME
«CTpoeHue aTroma».
Pacno3naBanue
(bU3HYECKUX SBJICHUN B
y4€OHBIX OTBITaX:
BO3HHUKHOBEHHE
JMHENWYaTOro CreKTpa
U3IIy4EeHHUS.

AHan3 KBaHTOBBIX
IIPOLIECCOB U

SIBJIEHUM C
HCIIOJTh30BaHUEM
nmocTyJsiaToB bopa

N3yueHune sKCrIepuMeHTOB,
JIOKa3BIBAIOIINX
CJIO’)KHOCTB CTPOCHHUSI
aTOMHOTO si/Ipa.
UccnenoBanue TpekoB



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

gacTull (1o rOTOBBIM
dororpadusam). Uzydenue
SJIEPHBIX CUJI, SIIEPHBIX
peakuuii CuHTEe3a 1
pacnaja, TepMOsIIEpHOTO
CUHTE3a.

N3yueHne HyKIOHHOU
Moenu siipa ['eitzenOepra-
NBaneHko.

OOBbsicHEHHE yCTPOHCTBA U
MIPUMEHEHHUS TO3UMETPa,
KaMmepsl Bunbcona,
SAJIEPHOTO PeaKTopa,
aTOMHOM OOMOBI.
Pemenue 3amau ¢ onopoit
Ha TIOJTyYCHHBIC 3HAHUS, B
T.4. O 3apsJie 1 MaCCOBOM
YHUCIIe SApa.
Pacno3znaBanue
(bu3NYECKUX SIBICHUN B
yueOHBIX OMBITaX U B
OKPYXKAIOIIeH KU3HU:
€CTECTBCHHAS U
HUCKYCCTBCHHAS
PaJIMOaKTUBHOCTD.
OnucaHre KBaHTOBBIX
SIBJIEHUI U MPOLIECCOB C
HCIIOJIb30BaHUEM
(bu3NUeCKUX BETUYNH:
MIEPUOJ TMOTypacana,




SHEPTHUSI CBSI3H ATOMHBIX
snep, nedexT Macchl spa.
AHanu3 npoueccoB 1
SIBIICHHH C
HCITOJIb30BaHUEM 3aKOHOB
Y TIOCTYJIATOB: 3aKOH
COXpaHEHUs
AIEKTPUUECKOTO 3apsi/ia,
3aKOH COXpaHEHUs
MAacCOBOI'0 YHCJIIa,
noctyJsatel bopa, 3akon
paav0aKTUBHOIO pacnaja.
Yuacrtue B pabote
KpYIJIOTO CTOJIa
«DyH/1aMEHTAJIbHBIE
B3aUMOJICUCTBHS.
EnunctBo ¢puznueckoil
KapTUHBI MUPa».
Hcnons3oBaHue
UH(GOPMaIIMOHHBIX
TEXHOJIOTHI JJIs IIOKCKA,
CTPYKTYpUPOBaHUS,
WHTEPIPETAINN 1
MIpEeACTaBICHUS
uH(pOopMaluu mpu
IIOATOTOBKE COOOIIEHUI O
MIPUMEHEHUHU 3aKOHOB
KBaHTOBOU (PU3UKH B
TEXHUKE U TCXHOJIOTHIX,
SKOJIOTHYCCKHUX




aCIeKTax sAepHOU
DHEPreTUKU

Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DneMeHTHI
5.1 ACTPOHOMMH U 7 1
acTpopU3UKH

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/
03/11

[Toaroroska cooOLEeHNHA
00 sTamnax pa3BUTHSA
aCTPOHOMUH, O
MIPUKJIIATHOM U
MHPOBO33PEHYECKOM
3HAYEHUH ACTPOHOMHH, O
METOAaX MOJIYyYEHUS
Hay4HbIX
ACTPOHOMHUYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOMU
ACTPOHOMMUH.

N3yueHne COBpeMEHHBIX
IIPEACTABICHUH O
MIPOUCXOKICHUH U
spomtonru CoJIHIIA U
3BE3.

N3yueHune TUTIOB TaJIaKTHK,
paauoraiakTuK v
KBa3apoB. M3yuenue
JIBKEHUS HEOECHBIX Tel,
JIBOJIIOIINH 3BE3 U
Bcenennoii, npoueccos,
MPOUCXOMISIIIUX B 3BE3/AX,
B 3BE3JIHBIX CHCTEMAaX,

B MEXKTaJaKTUIECKO



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

cpene, MacmTabHOM
CTPYKTYphI BeeneHHoif.
OO0ObsicHeHHE pacIIuPEeHUs
BcenenHoli Ha OCHOBe
3akoHa Xab0ma.
[ToaroroBka k
00CYX/IEHUIO HePEIIEHHBIX
po0JIeM aCTPOHOMHUH.
[TpoBenenue HaOIIOACHMIA
HEBOOPYKEHHBIM I'1a30M
C UCTOJIb30BaHHEM
KOMITBIOTEPHBIX
MPUIIOKEHUN JJ1s
OTIpeIeNICHUSTION0KEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3/11s
CesepHoro nosymiapusi u
APKUE 3BE3MBL.
[TpoBenenue HaOIIOACHMIA
B Teneckon JIyHbl, miIaHer,
Mneunoro Ilyru.
Yuyactue B JUCKYCCUU O
HEpEeIIEHHBIX MpobdiaemMax
aCTPOHOMUU

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o061maroee 4
MOBTOPEHUE

bu6mmoreka [JOK
https://lesson.academy-

Yyacrtue B JUCKYCCUU O
ponu HU3MKK U



https://m.edsoo.ru/7f41c97c

content.myschool.edu.ru/
03/11

aCTPOHOMUU B PA3IUYHBIX
chepax IesTeNIbHOCTH
yeJIoBeKa.

[Toaroroska cooOLIEHUN O
MecTe (PU3UIECKOM
KapTUHBI MUPA B PSIAY
COBPEMEHHBIX
MPECTaBICHUI

0 IpUpoeE.

Brinonnenue yueOHbIX
3aJaHuH,
JEMOHCTPHUPYIOIINX
OCBOEHHE OCHOBHBIX
MOHATUH, (PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca
¢u3uku 10-11 xnaccos

Htoro no pazneny 4
PesepsHoe Bpems 3
OBIIEE

KOJIMYECTBO 68
YACOB 110

[NPOTPAMME



https://m.edsoo.ru/7f41c97c
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauuecTBO yacos JIeKTPOHHBbIE HU(PPOBBbIE Iudpposas
11/-11 Tema ypoka B Kontpoabusie IIpakTuuyeckue  00pasoBaTejbHbIE Jaboparopust
cero
padoTbI padoThI pecypcbl
®dusnka — HayKa O MPUPOJIE. bubnnorexa [JOK
1 Hayunslie MeTobI TO3HAHMS 1 https://lesson.academy-
OKPYXaIOIIEr0o MUPA content.myschool.edu.ru/03/10
Posb u MmecTo ¢uzuku B
OPMHPOBAHHI COBPEMEHHOM
2 1(-11)21 quOII)?I KapTUHBI NI[)I/I a, B 1 bubmorera [JOK
y P . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH
JIroIe
MexaHndeckoe JBIKEHHE.
OTHOCHUTENBHOCTh
3 MEXaHUYECKOTO JIBUKEHHUS 1 bubmorera [JOK
a ' https://m.edsoo.ru/ff0c3508
IIepemenienue, CKOpOCTh,
YCKOpEHHUe
4 PaBHOMepHOE NpsAMONIHMHENHOE 1 bub6nuoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnnorexa [JOK
MPSMOJIMHENHOE JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBobomHOe majienne. Y cKopeHue 1 bubmuorexa [JOK
C¢BOOOIHOTO IMaEHNUS https://m.edsoo.ru/ff0c39cc
KpuBonuneinoe ABMKCHIEC. JI
P ! . bubnmorexa [JOK I
7 JIBr>KeHHne MaTepruaabHON TOUKHU 1

0 OKPYXKHOCTHU

https://m.edsoo.ru/ffOc3ada
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[IpuHIUII OTHOCUTEIBHOCTH
lNanunes. UnepunaibHbie

bubmuoreka [JOK

WNmnynbe cunbl. 3akoH
COXPaHEHHUS HUMITYJIbCA.

https://m.edsoo.ru/ff0c43d6

8 cuctemsbl orcuera. [lepBbiit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA
Macca tena. Cuna. ITpuHnun U1

9 cyneprno3uiuu cui. Bropoit bubnmorexa [JOK
3akoH HeroToHa mis https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOU TOUKH
Tperuii 3akon HeroToHa 11t bubnuoreka [IOK

10
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHHUS.

11 Cuna tsxectu. [lepBas bubmorexa HOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapdunuenr

13 TpeHust. Cuiia COpoTUBICHUS bubnnorexa [JOK
IIPU ABUKCHUU TEJIA B )KUJIKOCTU https://m.edsoo.ru/ff0c3f76
WM ra3e
[TocrynarensHoe 1 LI
BpalllaTeIbHOE JIBHKEHUE

14 a0COJTIOTHO TBEPJIOTO TEa. bubmuorexa [JOK
MowmenT cuisl. [lnedo cumel. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCHs TBEPIOTO
Tena
NMiynsc MaTepHaIbHON TOYKH,

15 CHUCTEMBI MaTEPHUAIIBHBIX TOYEK. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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PeakTuBHOE NBUKEHUE

16

PaboTa 1 MOLTHOCTb CHIIBIL.
Kunernueckas sHeprus
MaTepuanbHOU TOYKHU. Teopema
00 U3MEHEHNU KUHETUYECKOI
SHEPIUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

1)1

17

[ToreHuuanbpHast SHEPTHUS.
[loTenuuanpHas 3HEprust ynpyro
ne(OpPMUPOBAHHON MPYKUHBI.
[TorennmanpHas 3HEPTUS TENA
BOJIM3U MOBEPXHOCTH 3eMIIN

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IloTeHManbEHEBIC K
HEIoTeHIMaIbHbIE CHIIBL. CBSI3b
paboThl HEMOTEHITUATBHBIX CHUIT C
M3MEHEHHEM MEXaHMYEeCKOM
SHEPTUU CUCTEMBI TeJI. 3aKOH
COXPaHEHHUsI MEXaHUYECKON
JHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOThI
CHJIbI C UBMCHCHHUEM
MEXaHHUYECKOM YHepruu Teja Ha
pUMepe PacTHKEHUS
PE3UHOBOTO KI'yTa»

un

20

KonTponbhas pabota no teme
«Kunemaruka. /lunamuka.
3aKOHBI COXpaHEHUS B
MEXAHHUKE»

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE IOJIOYKEHUS

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MOJIEKYJIIPHO-KMHETUYECKON
Teopuu. bpoyHoBckoe
newxkenue. Juddysus

https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BelecTsa. Mozenu CTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TeJ

L

23

24

25

Macca monekyn. KonnuectBo
BenlecTBa. IlocTosHnas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IIIxana remneparyp Llenbcus

HUneanpuerii raz 8 MKT.
OcnoBHoe ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeHEe KUHETUYECKOU
SHEPIUU JABHXKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. ["a3oBbIc
3aKOHBI

L

28

29

JlaGopatopHas pabota
«HccnenoBanme 3aBUCHUMOCTH
MEXy TapaMeTpaMH COCTOSTHHUS
pa3peKeHHOTO ra3a»

W3onporecce! B uaeanbHOM rase
U UX rpaduueckoe

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

L



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

MpeaAcCTaBJICHUC

BHyTpeHHSsIs sHEpPIUs
TepMOI[PIHaMH‘-IeCKOfI CHUCTCMBI U
CIIoCco0bI €€ U3MEHEHUS.

bu6mmoreka [JOK

30
KonudgectBo Temnots! u padoTa. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
0JIHOATOMHOT'0 HEAJILHOIO ra3a
bubmuoreka [JOK
1 B
3 HARL TeroTiepeatia https://m.edsoo.ru/ff0c5¢c36
VYnenpHAs TEIIOEMKOCTD
32 BemecTsa. KonuecTBo TEMI0TRI bubmuoreka [JOK
IIpU TEIUIONEepeaaye. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN Tporecc
IlepBEIil 3aK0H TEPMOIUHAMUKHI JI
33 51 eio I I/IMeHeHHg K ! Bubmiorexa IIOK :
p https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
Heo6paTuMoCTh IpoIECCOB B
34 pu cI: e. Bropoii ll::aIIjOH bubmmorexa [IOK
pHpoZe. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpuauun neicteus u K1 bubnuorexa [JOK LI
TEMJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/I
37 DKosorunyeckre mpoodaemMbl
TEIUIODHEPTETUKHU
O0o0maromuii ypok
38 <(MOJ'IL:K HI: Has}{]p ¢du3uka bubmmorexa [TOK
yip ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKH »
39 KoHnTtponbhas paboTa mo teme bubnuoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

«MonexyinsipHas (pu3MKa.
OCHOBBI TEPMOTUHAMUKH»

https://m.edsoo.ru/ff0c6a50

[TapoobpazoBanue u

bu6mmoreka [JOK

40 A
KOTAICHEATIA. YicHiaperHe https://m.eds00.ru/ff0c63b6
KUIIEHUE
AOCoIIIoTHAs. 1 OTHOCHUTEIIbHAS
41 BJIQYKHOCTH BO3/1yXa bubnmorexa [IOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacwpiennsiit nap
TBEpnoe Temno.
Kpucrannmaeckue u amopdabie
42 TeJla. AHU30TPOIHUS CBOMCTB bubnnorexa [JOK
KpucTajuioB. Kuakue https://m.edsoo.ru/ffOc65f0
Kkpuctaiibl. COBpeMeHHbIE
MaTepHuabl
IInmaBnenne U KpUCTAIIN3AIH. JI
43 VY nenpHas TCHJII())Ta nnaBne}LIlHﬂ bubmmorexa [IOK :
a ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [JOK
44 vy o
PABHCHHE TCTIOBOTO batatca https://m.edsoo.ru/ff0c6820
DIexTpHU3anus Tel.
45 SJICKTPI/I‘{CL;KI/Iﬁ 3aps. JIBa Buma bubmorexa HOK
p AL g https://m.edsoo.ru/ff0c6bcc
DIIEKTPUIECKUX 3apsIOB
[TpOBOAHHKH, TUIICKTPUKH U
46 MOJIYIPOBOHUKH. 3aKOH bubnnorexa [JOK
COXpaHEHUs DJIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsnaa
B3aumopeiictBue 3apsiioB. 3aKoH Eub OK
47 Kynona. Toueunsrit nommoreka L

AIIEKTPUYECKUH 3apsi

https://m.edsoo.ru/ffOc6ced
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48

HanpsxénnocTts
anekTpudeckoro noss. [IpuHnun
CYNEPIO3UIUU IEKTPUUECKUX
nosei. JInnnu HanpsKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
AJNEKTPOCTATUYECKOTO TOJISI.
IMorenuuan. Pasnocthb
MOTEHIIHAJIOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
JIEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
IPOHUILIAEMOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

1

o1

OnextpoéMkocThk. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIIOCKOTO
KOHJIeHCaTopa. JHEeprus
3apsHKEHHOT0 KOHJeHcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

1

53

54

JlaGopaTtopHnast pabota
"N3mepenue aMeKTpOEMKOCTH
KOHJIeHCcaTopa'

[IpuHnun neicTBus u
IIPUMEHEHNE KOHAEHCATOPOB,
KOIUPOBAJIBHOIO arapara,
CTPYWHOTI'O ITPUHTEPA.
DJIEKTpOCTATUYECKAs 3aIUTA.
3a3emIIeHHe AJIeKTPOpruOOpOB

55

DIEKTPUYECKUM TOK, YCIOBHS
€ro CyIIeCTBOBAHHUSI.
ITocTosHHEIN TOK. Cuila TOKa.



https://m.edsoo.ru/ff0c6df2
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Hampsoxkenne. ConpoTuBieHue.
3akoHn Oma 1S ydyacTKa 1enu

56

ITocnenoBarenbHOE,
napajie/ibHOe, CMEIIIaHHOES
COCJIMHEHHUE POBOHUKOB.
JlaboparopHnas pabota
«M3y4yeHne cMenaHHoro
COCIIMHEHUS PE3UCTOPOBY

bubmuoreka [JOK

0.5 https://m.edsoo.ru/ff0c74f0

1

57

Pabota 1 MomHOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 HOJIHOH
(3aMKHYTO¥) AIIEKTPUUCCKON
uenu. KopoTtkoe 3ambIKaHue.
JlaGopaTtopHnast pabota
«M3mepenne J/1C ucrtounuka
TOKa U €r0 BHYTPEHHETO
CONPOTUBIICHUS»

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c7ae0

1

59

DNeKTpOHHas MPOBOAUMOCTh
TBEPIBIX METAJIOB.
3aBUCUMOCTh COITPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepXITpoBOIMMOCTh

60

61

DJIEKTPUIECKUN TOK B BAaKyyMe.
CBOIICTBA AJIEKTPOHHBIX ITYYKOB
[TomynpoBoaHUKH, UX
coOCTBEHHas ¥ IpUMecHast
npoBoauMOcCTh. CBOMCTBAa p—N-
nepexona. [lonynpoBogHUKOBEIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npudOpHI

DJIEKTPUUYECKUI TOK B pacTBOpax

62 U pacIuiaBax 3J€KTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHYECKAS https://m.edsoo.ru/ff0c82ba
JIUCCOIMaUs. DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosATenbHbIN 1 1 bubnnorexa [JOK
HECaMOCTOSTENIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnekTpuueckue mprudopsl U 11

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnorexa [JOK
npuMmeHenue. [IpaBusia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o06marmuit ypok bubmmorexa [JOK

65 1
«DNeKTpOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTposnbHas pabora o teme

66 «9nekrpocratuka. [locTosHHBIN 1 bubnuorexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeax»

PesepBHb1i ypok. KoHTpOnbHas

67 pabota 1o Teme 1 bubmorexa HOK

. N https://m.edsoo.ru/ff0c8c56
DIIeKTPOAMHAMHUKA

68 PesepBublii ypok. O0o0maromuit 1 bubmuorexa [IOK

ypok 1o TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoJsn4yecTBo 4acoB DJIeKTPOHHBbIE Hudposas
[1]
Jl:;l] Tema ypoka Beero KonTpoabubie  IIpakTuuyeckue fl[:;:eﬂl/lﬂ ggg:ﬂ?::;fenbﬂme nabopatopus
padoThI padoThI pecypent

[TocTosTHHBIE MATHUTHI
U UX B3aUMOJICHCTBHE.
MarauTHoe 1oJe. 1 bubmuorexa [{OK
Bexrop marHuTHOM https://m.edsoo.ru/ff0c9778
MHAYKIUU. JluHun
MarHUTHOW MHIYKIIUH
MaruautHoe nose
MIPOBOJIHUKA C TOKOM.
OmneIT OpcTena. 1 bubmorexa HOK

. https://m.edsoo.ru/ffOc98fe
Bzaumopeiicteue
MIPOBOJIHUKOB C TOKOM
JlaGopatopHas pabota U1
«M3yueHne MarHuTHOTO 1 1 bubmuoreka [JOK
TIOJISI KaTYILKH C https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO LI
MOJISI HA IPOBOJIHUK C
tokoM. Cuiia Amrepa.
JlaGopaTtopHnast pabota 1 1 bubnmnorexa [JOK

«Uccnenosanue
JNEUCTBHSA TOCTOSHHOTO
MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBUE MArHUTHOTO

MOJISI Ha JIBHDKYIITYIOCS

3apsHKEHHYIO YaCTHILY.

Cwua Jlopenma. Pa6ora
cuiibl Jlopenia

DJIeKTpOMarHuTHas
uHaykus. [Torok
BEKTOpa MarHUTHOM
unaykuuu. J/1C
WHIYKUWU. 3aKOH
AIEKTPOMATHUTHOMN
uHaykunu Papanes
JlaGopaTopHnas pabota
«HMccnenoBanue
SBIICHUS
ANEKTPOMATHUTHOMN
WHITYKITAW»
NHIYyKTUBHOCTS.
SIBnenue
camonHaykiuu. J1C
CaMOUWHIYKITUH.
DHeprusi MarHUTHOTO
TOJIS KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE
noJie

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0c9df4

bubnuoreka LIOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

1

Texunmueckue
YCTPOMCTBA U UX
MIPUMEHEHHE!
MOCTOSTHHBIC MAarHUTHI,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

AJIEKTPOMATHUTHI,
3JICKTPOJIBUTATEIIb,
YCKOPHUTEIH
3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TTeYb
Ob6o06maromuit ypok
«MaruuTHOE€ 110JI€.
DJIIeKTpOMarHuTHas
WUHIYKIHS»

Bbubnunoreka LIOK

https://m.edsoo.ru/ffOcab82

11

KontponsHas pabora
o TemMe «MarauTHoe
ToJIE.
DJIeKTpOMarHuTHas
UHIYKIUS»

bubmunorexa IJOK

https://m.edsoo.ru/ff0cad58

12

13

CBoOo1HBIE
MeXaHUYECKHe
KoJIeOaHusl.
I'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX
Kosie0aHui.
IIpeBpanienue sHeprun

JlaGopatopHas pabota
«HccnenoBanue
3aBUCHUMOCTH TIepHO/Ia
MaJIBIX KOJeOaHui
rpy3a Ha HATH OT
JUTHHBI HUTH ¥ MacChI
rpy3a»

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

L



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebarenbubIit
KOHTYp. CBOOOTHBIC
3JICKTPOMArHUTHBIC
KoJIEOaHHs B
HJI€aJTbHOM
KoJiIe0aTeIbHOM
KOHTYpe. AHaIorus
MEXTy MEXaHUICCKUMU
U DJIEKTPOMATrHUTHBIMU
KOJIEOAHUSIMH

bubnuoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
SHEPIUU B UACAIIBHOM
KoJIe0aTeIIbHOM
KOHTYpe

bubmuorexa [{OK
https://m.edsoo.ru/ffOcb9c4

16

17

[IpencraBnenue o
3aTyXaroIuxX
KOJICOAHUSX.
BrinyXkacHHBIE
MEXAHUYECKUE
KosiebaHus. Pe3onanc.
BrinyxacHHBIE
AIIEKTPOMAarHUTHBIE
KoJieOaHus

IlepemeHHBbIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MoHoCTh
MIEPEMEHHOT0 TOKa.

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

1)1



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

AMIUUTYIHOE U
JIEHCTBYIOIIIECE 3HAUCHHE
CHJIBI TOKA U
HaIPsKEHUS

18

19

20

Tpancdopmarop.
[IpounsBoactso,
nepegava u
noTpedIcHue
3JIEKTPUYECKON
SHEPTUu

YcerpolicTBo 1
MIPaKTUYECKOE
MIPUMEHEHNE
3JIEKTPUYECKOTO
3BOHKA, T€HEpPATOpa
MIEPEMEHHOTO TOKA,
JIMHHN 3JIeKTponepenady

DKOJIOTUYECKUE PUCKU
IIPY NPOU3BOJICTBE
3JIEKTPOIHEPTUH.
Kynberypa
HCITOJI30BaHUS
3JIEKTPOIHEPTUHU B
MOBCEIHEBHOM XKU3HU

bubmunoreka IJOK
https://m.edsoo.ru/ff0cc324

21

MexaHn4ecKHne BOJIHEI,
YCIIOBUS
pacrpocTpaHeHHUS.
[Tepuon. CxopocTh
pacrpocTpaHeHus U

bubnuoreka LIOK
https://m.edsoo.ru/ffOcca54

1)



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBI.
[Tonepeunsie u
MPOJOIBHBIE BOJHbI

22

3Byk. CKOpOCTb 3BYKa.
I'poMKoOCTH 3BYKA.
Bricora Tona. TemOp

3BYyKa

Bbubnunoreka LIOK
https://m.edsoo.ru/ffOcccOc

23

DNIeKTpOMarHUTHBIC
BOJIHBI, UX CBOICTBA U
ckopocts. [Ikana
AJIEKTPOMATrHUTHBIX
BOJIH

bubmunorexa IJOK
https://m.edsoo.ru/ffOccfe0

24

[IpyuHIHAIBE paTHOCBA3U
Y TEJIEBUICHUS.
PazButne cpencrs
cBs3u. Pagmonokanys

L

25

26

27

KonTponbnas pabota
«Konebanusa 1 BOTHBI»

IIpssMonuHenHOE
pacIpoCTpaHEHUE CBETA
B OJTHOPOJIHOM CpeJie.
ToueuHbBIN UCTOYHHK
cBera. JIyu cBera

OtpakeHue cBera.
3aKOHBI OTPaKEHUS
ceera. [loctpoenue
M300paKEeHHH B
IUIOCKOM 3€pKaje

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc6f8

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

bu6nuoreka LIOK
https://m.edsoo.ru/ff0cd4e0

1)

28

[Ipenomnenue cBera.

Bbubnuoreka LIOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

29

ITomHOE BHYTpEHHEE
OTpakeHHUE.
[IpenenbHbli yroma
MOJIHOTO BHYTPEHHETO
OTpakKeHUS

JlaboparopHnas pabota
«3mepenue
nokasareJst
NPEJIOMIJICHUS CTEKIIa»

https://m.edsoo.ru/ffOcd7f6

Bbubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

1

30

JInn3sl. [locTpoenune
MU300paXCHUI B JINH3E.
®dopmya TOHKOU
JUH3BL. Y BEIUUYCHHE
JMH3BI

bubmunorexa IJOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnast pabota
«Hccnenosanne
CBOMCTB M300paKeHUH
B JIMH3aX»

L

32

Hucnepcus ceera.
CIoXHBIN cOCTaB
Oenoro cBera. L[BeT.
JlaGopatopHas pabota
«Habmonenue
JUCTIEPCUU CBETa»

L

33

UnTepdepenmus certa.

Hudpaxus ceeta.
Judpakimonnas
pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

[TonepeuHoCTh

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

CBCTOBBIX BOJIH.
HOHHPHS&HI/IH CBCTa

https://m.edsoo.ru/ff0cf02e

35

Ontuyeckue mpuOOpsI
U yCTPOMCTBA U
yCIIOBHS UX
Oe30macHoOro
IPUMEHEHHUs

36

I'pannus
IIPUMEHUMOCTH
KJIACCUYECKON
MexaHukH. [Toctynarsl
CIELUAJIBHON TEOPUH
OTHOCUTEIIBHOCTH

bubmunoreka IJOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENLHOCTD
OJTHOBPEMEHHOCTH.
3ameyieHre BpEeMEHU U
COKpAIlleHUE JITTMHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprus U UMIYJbC
PETATUBUCTCKON
yacTuilbl. CBA3b MacChl
C DHEpruen nu
HUMITYJIbCOM. DHEPrus
MIOKOSI

bubmmoreka IIOK
https://m.edsoo.ru/ffOcfc68

1

39

KonTponbhas pabora
«Onrrka. OCHOBBI
CIIENAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0

40

®otonbl. Dopmyna
[Inanka. DHeprus u

Bbubnunoreka LIOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

UMITYJIbC (POTOHA

41

42

43

44

OTKpBITHE U
UCCIIC/IOBaHHE
dororddexra. OnbITH
A.T. CroneroBa

3akoHbl poTtorddekra.
VYpaBHeHune DUHIITEITHA
s porodddexra.
«Kpacnas rpanuna»

dororddekra
JlaBlieHHE CBETA.
Omgrter 11, H.
Jlebenena. Xumuueckoe
JIeficTBHE CBETa

TexHnueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIpUMEHEHHUE:

b oTOdNIEMEHT,
dboTOIaTYUK, COTHEUHAS
OaTapest, CBeTOIMO]T

bubnuoreka LIOK
https://m.edsoo.ru/ffOcffc4

bubmuoreka [{OK
https://m.edsoo.ru/ff0d015e

bubmuorexa [{OK
https://m.edsoo.ru/ff0d04a6

1

45

46

Pemenue 3agad mo teme
«IJIeMEHTEI KBAaHTOBOU
OIITUKU»

Mojens aToma
Tomcona. OIBITEI
Pezepdopna o
PAaCCesIHUIO Oi-YaCTHII.
[Inanerapnast MOJEIb

bubnuoreka LIOK
https://m.edsoo.ru/ff0d0302

bubnuoreka LIOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

aToMa

47

[Tocrynarsr bopa

bubnuoreka LIOK
https://m.edsoo.ru/ff0d0afa

48

H3znyuenue n
norJyoneHne (OToHOB
P TIEpEXO0ie aToMa C
OJIHOTO YPOBHS SHEPTUHU
Ha Apyroi. Buasl
CIEKTPOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

1

49

50

51

BomnraoBrie cBOlicTBa
gactul. BoJHEI e
bponns.
KopnyckynsipHo-
BOJIHOBOU JTyaJIU3M.
CrioHTaHHOE U
BBIHYKJICHHOE
W3JIy4YECHHUE

OtkpeiTHE
pPalMOaKTHBHOCTH.
OnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
pPaZinOaKTHBHOTO
U3ITYYCHUS

CsaoticTBa anbda-, 6era-
, TaMMa-U3ITy4eHusl.
Brnusuue
PaIMOAKTHBHOCTH Ha
JKUBBIC OpPTraHU3MBbI

bubmunoreka IJOK
https://m.edsoo.ru/ff0d0ca8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpeITHE IPOTOHA U

Bbubnuoreka LIOK



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

53

HeWTpoHa. M30TomsI.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3JIy4eHUE

DHeprus CBs3u
HYKJIOHOB B SI/IpE.
SnepHble peakuuu.
SnepHslii peakTop.
[Tpobnemsr,
NEPCIEKTHUBBHI,
9KOJIOTUYECKHE
ACIIEKTHI SICPHOU
SHEPreTUKN

https://m.edsoo.ru/ff0d1162

bubmuorexa [{OK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe
yacTULbl. OTKpBITHE
MO3UTPOHA. MeToabI
HaAOJIFOIEHUS 1
perucTpanmu

OJICMCHTAPHBIX YaCTULI.

Kpyraslii cton
«DyH1aMeHTaIbHbIE
B3aMMOJEHCTBUSL.

EnunctBo duznueckoit

KapTHUHBI MUPa»
Bun 38é3nH0T0 HEOA.
Co3zBesnus, spKue

3BE3JIbI, INIAHETHI, UX

bu6mmoreka 1IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

BUIHUMOC IBHKCHHC.
ConHeuHas cucreMa

56

Connue. ConHeunas
aKTUBHOCTE. VICTOUHUK
sHepruu CoHIA U
3BE3

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKH.
3BE3/1BI II1aBHOU
IMOCJICIOBATCIILHOCTH.
BnyTtpenHee cTpoeHue
3B€371. COBpeMEHHbIE
MIpEeJICTaBJICHUS O
MIPOUCXOXKICHUU U
spomoruu CojiHIa u
3BE3]

Mineynsii [Tyt —
Hama ["amakTuka.
ITonoxxenue u
npmkenre CoaHia B
T"anaktuke. I'amakTnky.
YeépHble ObIpHI B ApPAX
raJlakKTHK

Bcenennas. Pazoeranue
rajgakTuk. Teopus
bonpnioro B3peiBa.
PennkToBOe n3ny4yenue.
MeraranakTuka

60

Hepemennsie




npoOIeMbl ACTPOHOMUH

61

62

KonrponsHnas padora
«JIEMEHTBI
aCTPOHOMUHU U
acTpou3ukm»

O06o0maromuii ypox.
Ponb husuku u
ACTPOHOMHH B
SKOHOMHYECKOM,
TEXHOJIOTHUYSCKOM,
COIMAILHOM U
ATUYECKOH chepax
eITEIbHOCTH YeJIOBEKa

63

O6o0maromuii ypok.
Ponb u MecTo pusuku u
ACTPOHOMMH B
COBPEMEHHOM HAYYHOM
KapTHHE MHpa

64

65

O6o0maromuii ypox.
Ponb pusnueckoit
TEOPHH B
dbopmupoBaHUU
NpeJCTaBICHUN O
¢bu3nueckoil kapTrHe
Mupa

O6o0maromuii ypox.
Mecto pusnueckoit
KapTUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX




€CTECTBEHHO-HAYUHbBIX
MpEJCTaBICHUN O
IPUPOJIE

66

PesepBHBIi ypOK.
MarunutHoe noine.
DNeKTpOMarHUTHasI

HHAYKOUA

67

PesepBHBIi ypOK.
Ornrtuka. OCHOBBI
CIIEMAJIbHON TEOpUHU
OTHOCUTEJIbHOCTH

68

PesepHnblii ypok.
KBanroBas ¢usuka.
DNeMEeHTBl aCTPOHOMUU
U acTpOPU3UKH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

68

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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