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AHHOTALUA
K padoueii nmporpamMme no ¢pusnke (0a3osblii yposenb) 10-11 kiaaccon

PabGouass mporpamma 1o ¢usuke (0a30BbIH YypOBeHb) CpEAHEr0 OOIIEro
oOpazoBanusi  l'ocymapcTBEeHHOro  OIOJKETHOTO  00111€00pa3oBaTEIbHOIO
yupexaeHuss Camapckoil oOmactu cpemHeil oOmeoOpa3zoBaTeIbHOM MKOIBI Nel
n.r.1. Cyxomon wmyHununanbHoro panioHa Ceprueckuii Camapckoil o0nacTu
COCTaBJICHA Ha OCHOBE CIICTYIONINX HOPMATHBHO-TIPABOBHIX IOKYMEHTOB:

1. denepaibHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa
cpenHero o0Imero o0pa3oBaHUs, YTBEPKIAEHHOTO TNPHUKa3oM MuUHHCTEpPCTBA
obOpazoBanus u Hayku Poccuiickoit ®@enepanun ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKACHUH W BBeAeHMM B JeiictBue DenepanbHOro rocyJIapCTBEHHOTO
o0pa3oBaTEILHOIO CTaHJIapTa CpeAHero ooOmero oOpa3oBaHUS», MPUKA30M
MununctepctBa npocsemienuss PO or 12 asrycra 2022 r Ne 732 "O BHeceHuu
U3MEHeHU B (denepanbHbId TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
cpenHero oOumiero o0pa3oBaHUs, YTBEPXKIECHHbIM MpUKa3oM MuHuCTEpCTBA
oOpa3zoBanus W Hayku Poccmiickoit ®demeparmu ot 17 mas 20121  Ne 413",
npukazom Munnpocemenus Poccun ot 18.05.2023r N 371 "OO6 yTBepkaeHUU
dbenepanbHOlt 00pa3oBaTENBLHON MPOrpaMMbl CpeIHEro o0Imero odpa3zoBaHus’,
npukazoM MuHnpocBemenuss Poccun ot 09.10.2024 N 704 "O BHeceHuu
M3MEHECHH B HEKOTOpbIE MpHKa3bl MuHuHcTepcTBa mnpocBemeHus Poccuiickon
denepanuu, kKacarmmecs GeaepaTbHbIX 00pa30BaTEIBHBIX IPOTPAMM HAYaJTLHOTO
obmiero o0pa3oBaHUs, OCHOBHOTO 0O0Iero oOpa3oBaHUS M CpEIHEro OOIIero
oOpazoBanus".

2. OcHOBHOM  00pa30BaTeIbHOM  MpPOrpaMMBbl  CPEAHETO  OOIIEero
obopazoBanus ['BOY COII Nel mr.r. Cyxogol MyHUUHMIIAIBHOTO palioHa
Cepruesckuit Camapckoit 001acTH.

OOpa3zoBaTeNnbHBIA  MPOIECC  OCYMIECTBIAECTCS €  HCIOJIb30BAHUEM
y4eOHHUKOB, YUYEOHBIX TMMOCOOMIA, BXOASAIIMX B JCHCTBYIOUMH (denepanbHbIN
nepedeHp yueOHUKOB. [lepedeHb yU4eOHMKOB €XKETOAHO YTBEPXKIACTCS MPHKA30M
JTUPEKTOPA 10 TIKOJIE.

Ha wusyuenue ¢usukm (0a30Bblii ypOBeHb) B CpEIHEH IIKOJIE
BbIACsACTCA 136 JacoB:
e B 10 kmacce 68 yacos
e B 11 Kmacce 68 yacos



PabGouass mnporpamma BKJIIOYaeT B ce0s TMOSICHUTEIbHYIO 3alucCKy,
IUTAHUPYEMbIE pPEe3yJbTaTbl OCBOCHHUA Y4YeOHOTO TMpeaMeTa, COJCp)KaHUe
y4eOHOro MpeaMeTa, TEeMAaTUYECKOe MIIAHUPOBAHUE, KaJIEHIapHO-TEMaTHIECKOe
-[UIAHUPOBAHUE, OLICHOYHBIE MATEPUAIIBI.

CpOK pcain3aliii IIporpaMmMbl — 2 rozga.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. I[lporpamma mo ¢usmuke coorBercTByer TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIENAIOTCA OCHOBHBIE LIETIM U3YUYEHHUsS] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3HKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. UIKoabHBIN Kypc GU3UKN — CHCTEMOOOpa3yIomuii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMHU YYEOHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesoB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3MUYECKUe TeopuH ((popMHUpPOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOJX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd W3 OCOOCHHOCTEW IIJIAHUPOBAHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. [lpu 3TOM N1t pacdy€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. [ KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHere (QU3MKU JTOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHUMAJIBHON JOCTaTOYHOCTH ®  OOECIeYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHUE IS YUYEHUYECKUX TMPAKTUYECKUX padboT
dbopMupyercss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YUYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanme yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHneM CeIyIoNNX 3a1a4 B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢uszuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHETO OOIIEero
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayuHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C IMOCTOSTHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY MyTAMH, IPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensbHOCTH  [anmunes. IlepBwiii  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectn. llepBas kocMuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH WU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT uX JAehOpMAaIIHH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOLOMET, KONED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonunyectBo BemiectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K H3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevictBus TemwoBoi mamuHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo aauabaTHOMY paCUIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JIABJICHHUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYYEHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mMepenune 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBICHUE. Y AECIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akoHn Oma 11 oJaHOM (3aMKHYTOM) 3JIeKTprudeckoi nenu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas U pUMecCHast MIPOBOANUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe JIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (akT, rumores3a, (Qu3nyeckas BeJIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJICH. JIMHMM MarHUTHOM WHAYKUWMH. KapThHA JWHWKA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaericTBue NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABHXKYILAS CUJa HWHAYKIUU. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTb.  SIBIGHHME CAaMOMHIYKUMHU. OJEKTPOABIKYLIAs CHJIA
CaMOWHYKLINH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWcCTBa M IPAKTUYECKOE IMPUMEHEHHME: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (asa xoseOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHOM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCMMOCTH MEPUOJA MajbIX KOJIEOAHUU Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. llepuon. CxopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  MPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIITUBUCTCKON YaCTHULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OunmTeitHa st Gotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. JleneHue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCIEA0BATEIbHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (DUINYECKON KapTHHE MHPA, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
oTpeJIeICHHE TUIOMIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOro npenmera «Dusuka» T0KHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UILIMKA O0YYaIOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOM HAIpPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKH  OCYLIECTBISITh  HPOEKTHYHD M HUCCIIEJOBATENIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIWUTh apryMEHThI I JOKa3aTehCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOMCK, aHaJIu3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX M OpPTraHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4ETOM Ha3HAYCHUS WHPOPMAIIMH U TIESJICBOM ayIUTOPHH, BEIOMpAst ONITUMAJILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliidi W  CMsr4artb
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jeHa KOJUIEKTUBA;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEJAEHUE B Pa3IUUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciIpsTh paMKH y4eOHOT0 MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyJbTAaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHWKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOlTUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHHUS Pa3BUTH COOCTBEHHOM 3MOILIMOHAIBHOM C(ephl,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTHIBaTh €r0 TMPU OCYIICCTBICHUU OOIINCHHS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECSATEIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3apsi]l IPU PeIIeHNU PU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBWKEHUE 10 OKPYKHOCTH, HWHEpLUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, MyTh, NEPEMELIEHHUE, CKOPOCThb, YCKOPEHHE, Macca Tejia, Cuia,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JTaHHYIO (DU3UYECKYIO BEJIUYHUHY C JIPYTUMHU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKash SHEPTUsl XaOTUUYECKOrO JBHMXKCHUS MOJIEKYJ, CPEOHEKBaIpaTUUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyarh CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUsI M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPHU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpoBaTh pe3ybTaThl MOJTYYECHHOW 3aBUCHUMOCTH (PU3NYECKUX BEITUYHH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEILHOCTH C HMCIOJIB30BAHHEM HU3MEPUTEIBHBIX YCTPOWCTB M J1AOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh ~ MPU  PEIICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAy4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyt0 HHGOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ MPUOOpPaAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAIMOHAIBHO PACIPEACIATh OO0S3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUIAIONTUXCS YMECHHIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nUecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, dJEKTPOMArHUTHBIE KOJEOAHHS U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIC SIBIECHUSA (TPOLIECCHI), MCMONb3Ysl (U3UUYECKUE BEIMYUHBL
DIIEKTPUYECKUN 3apsill, CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KAaTYyILIKW, JHEPrus HJIEKTPUYECKOTO M MArHUTHOIO MOJIEW, MEPUOJI M YacTOoTa
KoieOaHu B KoJeOAaTeTbHOM KOHTYpE, 3apsl W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJBb3YEMBIX BEJIIMYMH, WX OO0O3HAYEHUS W EAUHUIBI, YKa3bIBaTh
(bopMyIbl, CBSA3BIBAIOIIME JIaHHYI0 (PU3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, MEPUOJ TIOJTypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI;

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHWs] MAacCOBOT0 4YMCIa, MOCTYJAaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATHh HAMPABJICHUE BEKTOPA UHIYKIIMM MArHUTHOTO TOJIS IMTPOBOTHUKA
C TOKOM, cuiibl Ammnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUI: TMPU STOM
dbopmympoBaTh TpobiieMy/3agady HM THUIOTE3y Yy4YeOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THBIE 3a7a4dl C SIBHO 3aJaHHON (M3HYECKOW MOJIENbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJTy4YE€HHOTO 3HaUYCHUs (PU3HUECKON BEITUYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
LENOYKY pacCyX JE€HUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JUJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAy4YHO-TIONMYJISIpHOM MH(pOpMalUH, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MacCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
MOBEJICHUA B OKPYKaAIOIIEH Cpee;

paboTaTh B TpyINIE C BBHINOJHEHHEM pAa3MYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kurevaraica > https:/m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2:2 Janica ! https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBL KBARTOBON OITHICH https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngg;;f;;gﬁﬁmmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 nggﬁ;ﬁ;;grouﬁmmwc
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa LHOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo puzuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuveckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majieHne. Y CKOpeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKOI CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIleHHbIN bubmmorexa [JOK
Hyxd. - https://m.eds00.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [TOK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
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3apsiI0B

HpOBOI[HI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiia
B3aunmoneiicTBre 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN DIEKTPUIECKHAI bubnmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 3IEKTPUYECKOT0
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anI::KT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«I/I3yquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHas paboTa

O6o0maromuii ypok
«InexkTpoanHaMmukay / Becepoccuiickas
poBepouHas pabora

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc88be

61

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMiiepaTypbl. CBepXIIPOBOJUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[MomynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexoaa. 11omynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DJIEKTPUUYECKUH TOK B paCTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK

64 1
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B ra3ax.
CaMOoCTOsITENIbHBIN U bubmuorexa [JOK

65 . 1
HECAMOCTOSTENBHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrponbHas pabora no reme

67 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHblit ypok. O000maronuii ypox 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 110 68

[TPO'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:;-H Tewa ypoxa Bcero Kontpoakueie  Ipaxrueckue fll:;:eﬂl/lﬂ :)Ig:)l;l;z?;fenbnme
padoTbI padoThI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGopatopHas pabota «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

HWHAYKIIUHA. 3akoH BHCKTPOMaFHHTHOﬁ



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

10

JlaGopaTopHas pabora
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue YCTpOﬁCTBa Hn ux
IIPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasI MHAYKIHSD»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

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

13

JlabopaTopHas pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMH B bu6mmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOICTBa U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameaJieHne BpEMEHH U COKpAILEHUE brbmmorexa LIOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U Bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
Kontponbnas padota «Onrtuka.
. bubmuoreka [{OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE B LIOK
nOIMoTEKa
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha J'Iq})lq)(i)OTOB(i)(;@)eKTa bubnxorexa TOK
g ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bromorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, GOTOIATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBaHTOBOM ONTUKU https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
pPOpAA 1O b t https://m.eds00.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noronieHue GoTOHOB
48 m I/I};'IC exojie aTOMellJl co H(()bro OBHsI bubmmorexa LIOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha apyroi. Buasl criekTpos
BonnoBsie cBolicTBa yacTuil. BosHBI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

OTKpBITI/IC PaaAruOaKTUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepuble peakuuu. SnepHbii
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHON
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
pEerucTpanyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBUg. EMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOE
neuxkenue. ColnHeyHas cucTeMa
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHUM COBPEMEHHOM HAyYHOW KapTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOUN NEATEILHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN T'a3; MOAEIU CTPOCHHUS I'a30B, )KUAKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKON Teopuun
CTPOEHHs BEIleCTBA M  JJIEKTPOJAMHAMUKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXx/IeHnHn), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [BIKEHHE, HWCIONb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJMHATA, MYTh, MEpEMEIIeHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tella, CHJIa, WMIYJIbC Tela, KWHETUYECKass DHEPrus,
MOTEHIIMATbHAS DHEPrHsl, MeXaHWdeckas padora, MeXaHHUYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABHILHO TPAKTOBATH (PU3UUIECKHUI CMBICIT
WCTIONB3YEMBIX BEIUYHH, WX OOO3HAYCHHUS W EIUHUIIbI, HAXOJUTh
(bopMyIIbl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJb3ysl (U3MUCCKUE BCIMYHMHBI: JABJICHUE Tras3a,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MIPaBUIIBHO TPaKTOBATh busnyeckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JJIEKTPUYECKUE  SIBICHUA  (IIPOLIECCHI), HCTONB3YsSl  (PU3UUYECKHE
BEJINYUHBI: NEKTPUYECKUN  3apsif, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB;, MpH
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEeIMYMH, WX OOO3HAYCHHS W CIWHUIGI, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (PU3MYECKYI0 BEIMYHHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLHUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHLIUI CYTEPHO3UIMH CUJI, TPUHLIMII
paBHONpABUsS HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KMHETHMYECKOH SHEpruu TEIJIOBOro IBM)KEHUS MOJIEKYHd C
aOCOJIIOTHOW TEMITepaTypoi, MEePBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pas3iuyaTh YyCIOBUS UX 0€301acHoro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyITupoBaTh MpodieMy (3aady) M THUNOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyiecTBiATh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3MuecKux

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC MCTObI OLICHKH HOI‘pGH.IHOCTCﬁ H3MCpCHHI>i

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYeCKUX BETUYMH B BUAE TAaOIUI U IrpadUKoB, JAeIaTh BHIBOABI O

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHUA B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
IIPOBOAUTH PacuéThl U OLEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W NPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaLII/IIO

[IpuBoaMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HM 11 oOecrieueHrs 0€30macHOCTH TP OOpaIieH!H ¢ MpubdopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B oxpyxcaromeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBaTh  paboOTy  TPYMIbI, PAalUMOHAIBHO  paclpeaesiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyalusiX, aJ€KBATHO OLIEHWBATh BKJIAJ Ka)XJIOTr0 U3 yYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON AESITeTbHOCTU
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (PU3UYECKUX MOJIEINICH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3ndecKux 3aaa4d

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYLIMHCA 3apsf, 3JIEKTPOMAarHUTHBIE
KonebaHWs W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHs CBeTa, (OTOANIEKTpUUecKuil 3¢ dext
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPHUUECKYIO MPOBOAMUMOCTh PA3JINYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTb KAaTyILIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHUE W ONTHUYECKAas CWIA JIMH3bIL, NPU ONHUCAHUU IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAUeHMsT W EIUHMIbI, YKa3blBaTb (HOPMYJbl, CBSA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHWTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckne 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHEHUS MPOBOHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHUs JJICKTPHUYECKOTO 3apsijia, 3aKoH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3IdyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB npsaMbI€ W KOCBCHHBLIC H3MCPCHHUA (bHSI/I'—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUN; TPU OTOM KOHCTPYHPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




WCCIEOBAaHUNH B paMKax YydeOHOTO JKCIEpUMEHTa, YyueOHo-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
YCIOBHS  3aa4d  BBIOMpAaTh  (PU3MUECKYH) MOJAETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOUKY paccyx():[eHHﬁ C 0H0p0171 Ha M3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
MHTEpIpEeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh MPUHLMIIBI ACUCTBUS MAIIMH, NMPUOOPOB U TEXHHUUECKUX

YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/Ja POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecrieueHns 6e30MacHOCTH pU 0OpallleH!H ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBECHUS B OKPY KAIOIICH cpesie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  TIpyHdmbl,  palMOHAIBHO  PacHpedeNsiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLEHUBATb BKJIAJ KaXIO0ro0 U3 YYaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pasaejia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

11

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpy>Karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpuH. ['paHULIBI TPUMEHUMOCTH
(buznuecKux 3aKOHOB. [Tpuamn
cootBeTcTBUs. Poinb u Mecto ¢usuku B
dhopmupoBaHUHU COBPEMEHHOM HAay4YHOH
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

2.11

2.12
2.1

2.1.3

KMHEMATHKA

MexaHu4ecKoe IBHKEHHE. OTHOCHUTENBHOCTh
MEXAaHNYCCKOI'O ABUXKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpEHUH, Iy TH u HepEMEIICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




214 CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO
o najicHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBUKCHHE  MATepUAIBHOW  TOYKH  TIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTh, JUHEHHas
CKOpOCTb. [epuon u qacTora.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texnuyeckue  ycTpomHcTBa: CIUIOMETP,
2.1.6 JNBIDKEHUE CHApSAOB, IIEMHBIE M PEMEHHBIC
nepenavyu
IIpakTuueckue paboTHI. H3zmepenne
MT'HOBEHHOM CKOPOCTH. UccnenoBanue
COOTHOIIEHUS MEXIY MyTSIMH, MPOUICHHBIMU
TEJIOM  3a  TOCJENOBATEIbHBIE  paBHbBIC
2.1.7 MIPOMEXYTKH BPEMEHH MPH PABHOYCKOPEHHOM
JMBUKCHUHM C HAa4aJIbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydeHne NBIKEHUS MIapuKa B BSI3KOM
KUAKocTH. M3ydeHwWe  JBWDKEHUS — TeJa,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JANHAMUKA

[puHIIMT OTHOCHUTEIILHOCTH Ianunes.
2.2.1 IlepBeii 3axkoH Hprorona. HWHepuuanbHbIe

CHUCTEMBI OTCUETA

299 Macca tena. Cuna. IlpuHuun cynepnosunuu
o CHII

Bropoi1 3akoH HproTroHa nus MarepualbHOU

TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
2.2 2.2.3 .

(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

294 3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.
HCpBa}I KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.2.5 Cwuita ynpyrocta. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUA
2.2.6 CKOJIb)KEHUST M CWJIAa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe M BpalaTeIbHOE JIBUKEHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. M3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpalliCHUSA

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTreHnmanpHbple ¥ HEMOTEHIMATHHBIC CHJIBI.
237 CBs3b  pabOTHl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHUYEeCKOM SHEpPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON SHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
23.9 TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,
- BOJIOMET, KOIIep, IPYKUHHBIN UCTOJIET
[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
23.10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUM

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJIECAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

n30TepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapomeTtp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geiicteus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEIHIECBA. ®A30BbIE ITEPEXO/IbI

331

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue




u KHUIICHUE. VY nenvHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPbI

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHslil map
Teépnoe TeJIo. Kpucrannnueckue u
333 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KpPHUCTAJIOB. Kunkue KPHCTaJLIBL.
CoBpeMeHHbIE MaTeprallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
- TerioTa mwiasiaeHus. CyOnumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
338 NICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
o [IOJIy4E€HUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
qucJie HAHOMATepUalloB, U HAHOTEXHOJIOTUU
337 [IpaxkTueckue paboTHI. N3mepenue
o BJIQ)KHOCTH BO3/yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3anus Tel. JNeKTpUUecKuit 3aps. JBa
o BUJ1A DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TADJICKTPUKA "
412
MOJTyTIPOBOAHUKHU
413 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cyneprno3uiuu.  JIMHMM  HanpsLKEHHOCTH
ANEKTPUYECKOTO TTOJIS
416 PaGora cunm  3I€KTPOCTATUYECKOTO  MOJS.
o ITorenunan. Pa3HOCTE OTEHIMAIOB
417 IIpoBOHUKM M IUIIEKTPUKU B IMOCTOSTHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpoOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, DJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHHBIN MIPUHTEP
4110 IIpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
123 DJEeKTPUYECKOe COMPOTHUBIICHUE. Y IEITbHOE
- COIIPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHOe, napasenbHoe,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MONIHOCTB TEKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuia (manee — IJC) u
427 BHYTpPEHHEE COIPOTHBIIEHHUE MCTOYHHKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOJIUMOCTh TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEeMIIepaTyphbl.
CBepXIpoBOIUMOCTh
429 DJIeKTpUYecKuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOCTBeHHas! M IPUMECHAs




4211

4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLIMAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU OHUO,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOIIHI/IKOBLII\/JI Auoa, raJljbBaHUKa

4.2.14

[IpaxkTueckue paloThI. N3yuenne
CMEIIAaHHOTO COEANHEHHS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pasaesa 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

4.3

43.2

TlocTosHHble MarHuThel. BzaumoneicTBue

IIOCTOAHHBIX MarHuTOB

MarauTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHmun — cynepno3uiuu.
Jluanm MarnutHOM wWHAYKIMK. KapTtuna
JUHAM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSHHBIX MaroHuToB




MarauTHoe IIoJjie MNpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUAM TTOJIS JIMHHOI'O IIPAMOTIO

MIpOBOAHMKA MW 3aMKHYTOI'O0 KOJbLCBOI'O

433 MPOBOJHHMKA, KaTyIIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue IpOBOJHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOZyJIb M HallPaBJICHHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBrokeHue — 3apsDKEHHOM — 4acTULBl B
435 OJIHOPOJHOM MarHUTHOM 1one. Pabota
cuibl JIopeHua
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMH
OJ1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuun dapanes
BuxpeBoe »snextpuueckoe none. IJ[C
WHIYKUUA B TIPOBOJHUKE, JBHKYLIEMCS
439 MOCTYMATeIbHO B OJJHOPOJTHOM MAarHUTHOM
rnoJse
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBI€HNE CAMOWHIYKIIHH.
43.11
O/1C camouHayKIIUN
DHeprusi MarHUTHOTO TOJsI KaTYyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TTOJIe
TexHuueckne  yCTpOMCTBA:  MOCTOSHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEITH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJISi KATYIIKM C TOKOM.
4.3.15 HccnenoBanue J1€UCTBUS  MOCTOSITHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOWUN




KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenvHass cucrema. CBoOOIHBIE

kojieOanus. ['apMoHuueckne KoyieOaHuUs.
511
Ilepuon, wacrota, ammumtyga u  (asa

KoJIeOaHui

[IpyxuHHbIi MasTHUK. MaremaTuyecKui
5.1.2

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
5.1.3 Kunemaruueckoe " TUHAMHYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamienue SHEPTUH npu
FapMOHMYECKUX  KOJIEOaHUSX. Cas13pb
514 aMILIUTY 1Bl KoaeOanuii UCXOIHON
BEJIMYMHBI C aMIUTUTYJaMH KoJieOaHUi e

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
uaeaJbHOM  KOJIeOAaTelIbHOM  KOHTYpe.
> AHaorusi MeXIy MEXaHHYeCKUMH U
JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyna TomcoHna

3akoH COXpPaHCHUA SHEPTHUU B HUACAIIBHOM

5.16
Kosie0aTeaIbHOM KOHTYpe

BhIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuUs.

Pe3onanc. Pe3onanchHas KpHUBasl.
5.1.7

BoinyxeHHBIE JIEKTPOMAarHUTHHIE

KoJIeOaHus.

Ilepemennbii  Tok.  CuHycCOMIAJIBHBIN
5138

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYAHOE U JEUCTBYIOIEE 3HAYCHUE

CHUJIBI TOKA U HAITPSAXKCHUA

5.1.10 Tpancdopmarop. [IpousBocTBo, nepenaya




5.2

U TOTpeOJeHNEe 3IIEKTPUUYECKONH SHEPIHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kyaberypa
HCIIOJIB30BAHHUS NEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoicTBa: ceiicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIUHUN
aJIeKTpoIepesay
[Ipaktnyeckne pabotel. McciaenoBanue
3aBHCUMOCTH TIEPUOJIa MAJIBIX KOJICOaHHI
5110 rpy3a Ha HUTH OT JUIMHBI HUTH W MAaCChI

Ipy3a. Hccnenosanue MNEPpEMCHHOI'O TOKa B
HeNyd M3 MOCICA0BATEIbHO COCIUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTtb
pacmpocTpaHeHuss ¥ JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

###Par### Untepdepenius n nudpaxuus

MEXaHHUYECKUX BOJIH

5.2.3

524

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricota Tona. Tem6p 3ByKa

9J'IeKTpOMal"HI/ITHHe BOJIHBI. YcaoBus
HU3JTy4YCHUA SJICKTPOMArHuTHBIX BOJIH.
Bzaumuas OpucHTalrd BECKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

5.2.6

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb
AJEKTPOMAarHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PagUOCBA3UM W TEJIEBUJICHUS.




5.3

5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY Kalolel cpebl

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, yJIbTpa3ByKOBas
JUAarHOCTUKAa B TEXHUKE M MEJIHIIMHE,
pazap,  paguONpUEMHHUK,  TEJIEBU30p,

anTeHHa, tenedon, CBU-neup

OIITHUKA

[IpsMonuHeiHOEe pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxeHnue cBera. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHil B IJIOCKOM
3epKajie

IIpenomnenne cBera. 3aKkOHBI MPEIOMIICHHS
cBera. AOGCONIOTHBIH noKazareJb
IIPEIOMIICHHUS

Iomuoe BHYTpPEHHEE OTpPayKCHUE.
[IpenenbHbIl yron IMOJHOIO BHYTPEHHETO
OTpaKECHHUSI

HMucnepcust  cBera. CHOXHBII  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKas culia TOHKOU JIMH3HI.
[Moctpoenne n3o00pakeHN B COOMPAIOIINX
W paccewBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIMUYEHHUE, J[aBaeMoe

JINMH30M

5.3.7

HpCJICJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

WNnrepdepennuss  cBera.  KorepeHTHbIe
HACTOYHMKHU. VYcenosus HaOIIoACHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTep(PEPEHIIMOHHONW KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuuss  cBera.  Judpakunonnas
pemérka. YcinoBue HaOMIONCHHS TJIABHBIX
5.3.9 MaKCHUMYyMOB npu MaJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPaKIMOHHYIO PEIETKY

5.3.10 [Monspuzanus cera

TexHu4eckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OIITHKA, T paKIuOHHAS peléTka,
TIOJISIPOH T
[IpakTnyeckne  pabOTHI N3mepenue

nokaszatens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpPUMEHUMOCTH  KJIACCUYECKOM
MEXAHUKHU. IToctynartet TEeopun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJsI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH.
6.2 3amensieHue BpPEMEHU U COKpAIlEHUE
JUTUHBI
6.3 DHeprus ¥ UMIYJILC CBOOOTHOM YaCTHITBI

CBs3p Macchl C JHEPTHEW W HMMITYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boToHAa C ero 4YacroToh. OHeprus H

UMIyJbC HOoTOHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeiter AT Cronerona. 3aKOHEI
dhoTtodrddekra

YpaBHeHue OUHNITENHA st
dotorddekra. «Kpacnas TpaHUIIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
Texaudeckue ycTporcTBa: (HOTOIIEMEHT,
¢doromaTIuk, COJTHEYHAS Oarapes,

CBETOIHOT

CTPOEHUE ATOMA

721

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue "
HoryomeHue  (QOTOHOB IpU  Iepexojie
aToMa C OJHOIO YpPOBHS DJHEPIrUHM Ha
npyroi. Buasl criektpoB. CrieKTp ypoBHeEH

SHEPTUH aToMa BOJIOPOIa

7.2.3

724

BonnoBrele cBoiicTBa wacTuil. BomHBI e
bponns. KopnyckynsipHo-BOIHOBOMI
nyanusM. Judpakuus 2JIEKTpOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHYKACHHOC M3JIYUCHHUC.

YcTpoicTBO U pUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue ycTpOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIlUU

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OINBITHI




Pesepdopna mo ompeneneHuo cocTaBa
pamuoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkppITHE  NOPOTOHAa W HEUTpOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

HBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oronsl

Anbda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBI  Oera-pacmaa.  ['amma-
734
U3JIy4EHueE. 3aK0OH  PaJMOaKTUBHOIO

paciiaaa

235 OHeprusi CBSI3W  HYKIIOHOB B  sIpe.
- SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saaep

SnepHsiii peaxTop. TepmosinepHbIit

cuHte3. [IpobGneMbl M THEpCHEKTHBHI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ SHEPICTUKHA

OnemeHTapHble  yacTulbl.  OTKphITHE
7.3.8 MO3UTPOHA. @yHaMeHTaJIbHbIE

B3aUMOACUCTBUS

TexHuyeckue  ycTpOHCTBa:  JTO3UMETD,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aToMHast 6omba

IIpaktuuyeckue pabotel. MccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHA

81 Bun 3Bé3mnoro nHeba. CosBe3musi, sipKue

3BéSIILI, IIJ1aHCThI, X BUAUMOC IBUKCHUC

Conuneunas cucrema. llmaHeTsl 3eMHOU

8.2
TpYIIIBI. IInaHEeTHI-TUTaHTHI u nux




8.3

CIyTHUKH, KapJIHMKOBbIE IJIaHEThl. Maible
Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJlyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CHEKTpaNbHBII  KJACC — CBETUMOCTDHY.
3BE3apl  VIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» MJIs

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee crpoenue 38&31. CoBpeMEeHHBIE
MPEACTABICHHS O  TPOUCXOXKACHUH U
spomrori CoJtHIa M 3BE37. DTambl KU3HU

3BE3]

8.7

8.8

Mneunsi  Ilyte — Hama I'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockas u  cdepuueckas

noacucTeMsl I ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPax TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xa00ma. PasOeranme razakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3inydeHne

8.10

Macmrabnass  ctpyktypa  BceneHnHoit.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




OLHEHOYHBIE MATEPUAJIbBI
HNucTpyKknusi o BHINOJHEHHIO Pad0ThI

Ha BrITIOTHEHHE TTPOMEKYTOUHOM aTTecTanuu 1o gusnke mpaercs 45 munyT. Paborta
COCTOUT M3 ABYX yacteu. Hacte 1 comepxkut 7 3amanuii. YacTh 2 COACPXKUT 2 3aJaHUS
3agaHusl ODKHBI OBITH MpOpEIIaHbl Ha MpOIeYaTaHHBIX JIUCTaX B KJIETOYKy. Ilpu
BBITIOJTHEHWH 3aJlaHuii Bbl MokeTe Tmoib3oBaThes 4YepHOBUKOM. OOpamiaem Barie
BHHMAaHME, YTO 3aIMCH B YSPHOBUKE HE OYyT YUUTHIBATHCS MPU OTICHUBAHUN PAOOTHI.

CoBeTyeM BBHITIOJIHATH 3a1aHUsl B TOM MOPSJKE, KAK OHU JIaHbl. JIJ1s1 3KOHOMUU
BPEMEHH MPOITYCKAUTE 3aIaHUE, KOTOPOE HE YAAETCS BBINOJHUTH CPasy, U MEPEXOJUTE K

cienyromeMy. Eciu mocne BbIONHEHUS Bceld paboTel y Bac ocranercs Bpewmsi, Brl
CMOJKETE BEPHYTHCS K TMPOIMYIICHHBIM 3adaHusiM. bamibl, monydyeHHble Bamm 3a
BBITIOJTHEHHBIE 3aaHus1, CyMMHUPYIOTCs. [locTtapaliTech BBITOTHUTH KaK MOKHO OOJIbIIIE
3a1aHUi 1 HaOpaTh HaWOOJIbIIIEE KOJIMYECTBO OAIOB. 3a KaXKJA0€ M3 BBIOJHEHHBIX
3amanuit A1 — A7 BeictaBisieTcs 1 Oam, eciau OTBET IpaBUJIbHBINA, U 0 OaIoB, eciu
OTBET HEMPaBWIbHBIN. 3a BeinoJHeHKE 3a1anuii B1-B2 BeictaBisercs ot 0 10 2 6auioB B
3aBUCUMOCTH OT MOJIHOTHI U MPABUIBLHOCTH OTBETA. MaKCUMalIbHOE KOJIMYECTBO OAJJIOB:

11.

HIKAJIA
JJIA TIepeBOo/ia YMCJIa NPABUJIBHBIX OTBETOB B OLCHKY 110 NATHOAVIBHOM LIKaJIe

KoaundecTrBO 0-2 3-5 6-8 9-11

0aJJI0B
Ouenka 2 3 4 5
BAPUAHT 1
Yacrs A

K xasicoomy 3adanuro wacmu A 0aHo HeCKONIbKO 0OMmMEemos, U3 KOMOPbIX MOAbKO OOUH GEPHUIIL.
Pewume 3aoanue, cpagnume NOIYUEeHHbIN Omeem ¢ NpednodceHHbiMU. B omeeme ykazamv Homep
3a0aHUs U COOMBEMCMBYIOWYIO OYKEY € NPABUILHBIM OMBEEMOM.

A.1 Ha pucynke npencraBieH rpaduk 3aBUCUMO-
CTH CKOPOCTH OT BPEMEHU AJIs TeJa, IBUKYIIErO-
cs1 npsimosinHelHo. Hanbombiiee no Moaynto
YCKOPEHHE TEJIO UMENIO Ha y4acTKe

1. OA

2. AB

3. BC

4.cQ1

v, M/c A

.
w

40 +

Bt essssamscncsnnnmmana
(=-b A
o

T



A.2 Kakyio cuiny Hago HpuIOKUTh K Tesry Maccoil 200 r, yToObI OHO JBUTaIOCh

¢ yckopenneM 1,5 m/c? ?
1) 01H 2) 02H 3) 0L3H 4) 04 H

A.3 KakoBa kuHeTH4eckas sHeprust aBTomoomist maccoit 1000 Kr, ABMKyIIETroCs

CO CKOPOCTBIO 36 KM/4?
1) 36:10° JIx 2) 648-10° JIx 3) 10* JIx 4) 5-10* Jix

A.4. Kakyro MOITHOCTB pa3BUBaeT JBUTATENb aBTOMOOMIA nipu cuiie taru 1000 H, eciin aBTOMOOMITB

JIBIKETCS pABHOMEPHO €O CKOpocThio 20 m/c?
1) 10 kBt 2) 20 xBr 3) 40 kBt 4) 30 kBt

A5 HpI/I HEU3MCEHHOMU KOHICHTPAIUMKU MOJICKYJ HACAJIbHOI'O Ira3da CpE€aHAd KBagpaTudHasa CKOPOCTh TCII-
JIOBOI'O ABHUXKCHUS €0 MOJICKYJ YMCHBIINIJIACH B 4 pasa. HpI/I 3TOM JAaBJICHHUC I'a3a

1) ymenbmunocs B 16 pa3 2) yMEHbBIIUJIOCH B 2 pa3a
3) ymeHbIIUIOCH B 4 pasza 4) HE U3MEHUJIOCh

A.6 [Ipu mepexoze u3 cocTostHusl 1 B cCOCTOsIHUE 3 ra3 coBepIIaeT padoTy

p10° iz
T
0 0,03 0,06 vl
1) 2 x/Ix 2) 4 xJIx 3) 6 xIx 4) 8 xJIx

A.7 Kak 13MEHUTCS eMKOCTb IJIOCKOI0 BO3YIIHOTO KOHJIEHCATOPA, €CIIU IIJI0Aab 00KIAaI0K YMEHb-
LIUTH B 2 pa3a, a pacCTOSIHUE MEXAY HUMH YBEIUYUTH B 2 paza’?

1) yBenuuutes B 2 paza
2) yMEHBIIUTCS B 2 pas3a
3) He U3MEHUTCS

4) yMeHbIIUTCH B 4 pasza

Yacts B.

B.1 Jlan rpaduk 3aBUCUMOCTH O0beMa IOCTOSHHOM Macchl HJEaJbHOIO ra3a OT TeMIIepaTyphbl.
N306pa3ute 3TOT npoliiecc B KoopAuHaTax p-T.

‘T &

v




B.2 B 0HOpOIHOE 3IEKTpUUecKoe mojie co ckopocTbio 0,5 * 107 M/c BIeTaeT SMeKTPOH U JIBUKETCS MO
HaIIpaBJICHUIO JIMHUW HANPsKEHHOCTH 1101, Kakoe paccTosiHUE NPOJIETUT JIEKTPOH 10 MOJIHOW MOTEepU
CKOPOCTH, €CJIH MOAYJIb HAMPSKEHHOCTH 1o paBeH 3600 B/m?

OTtBeT

BAPUAHT 2

Yacrs A

K kaswcoomy 3adanuro wacmu A 0aHo HeCKONIbKO 0mMEemos, u3 KOMOPbIX MOAbKO OOUH GEPHbIII.
Pewume 3a0anue, cpasnume nonyuenuwlli omeem ¢ npeoyodceHHbIMU. B omeeme ykaszamev Homep
3a0aHUs U COOMBEMCMBYIOWYI0 OYKBY € NPABUILHBIM OMBEenom

A.1 Ha pucyHke npejncraBies rpaduk 3aucumoctn U
MOJYJIsI CKOPOCTH V OT BpeMeHH t 11 Tena, ABIKYy-
Ierocs NpsIMOJIMHENHO. PABHOMEPHOMY JBUKEHUIO
COOTBETCTBYET y4aCTOK

w o=

1. AB 21 5 | 2.
BC 1 : :
3.CD : : 4.
DE I

0 6 7 §Hhc

A.2 Teno paBHOMEpPHO ABUXKETCS 10 MIIOCKOCTU. CHia 1aBiaeHus Tena Ha IockocTsh paBHa 20 H,
cuna Tperus 5 H. Uemy paBeH k03 (UIIMEHT TPEHHs CKOIbKEHUS?

1)0,8 2) 0,25 3)0,75 4)0,2

A.3 KakoBa noTeHIMalIbHAs SHEPTHUs cocya ¢ BojoM Ha Beicote 80 cM, eciu macca cocyaa
paBHa 300 r?
1) 240 [Ix 2) 2400 JIx 3) 24 JIx 4) 2,4 Ix

A.4 Kakyro paboTy COBEpIIUT CHJa MPU yIJIMHEHWW TPYKUHBI KecTKocThio 350 H/m
oT 4cM 10 6 cm?
1) 0,07 Ix 2) 0,35 Ix 3) 70 Ix 4) 35 JIx

AS. Ecnu naBneHue naeanbHOIo ra3a py NOCTOSSHHONW KOHIIEHTPALlMU YBEJIUYMIIOCH B 2 pasa, TO 3TO
3HAYMT, YTO €ro a0COJIOTHAS TeMIlepaTypa



1) yBennuminacek B 4 paza 2) yBenuuuiach B 2 pasa
3) ymeHbIuiIack B 2 paza 4) yMeHbpIIHIIACh B 4 pasa

A.6 IIpu mepexoze u3 coctostHust 1 B cocTostHUE 3 ra3 coBepIIaeT padoTy

p. 10°T1at
2 3
Y

1) 2 xJIx ; 2)
4 xJIx : 3)
6 x/Ix 2 | ! ; 4)
8 xJIx ! !
A.7 Tlmockuii BO3AYyIIHBIN KOHAEHCATOP UMeeT eMKocTh C. o {,,:02 ﬂ,l:u T V. Kaxk
W3MEHUTCS €r0 eMKOCTb, €CJIU PACCTOSTHUE MEXKY €T0 TUIaCTH- HaMU

YMEHBIIUTH B 3 paza?

1) yBenuuutes B 3 paza
2) ymeHbIINTCS B 3 pas3a
3) yBenuuutes B 9 pas
4) ymenbiutcs B 9 pas

Yacts B

B.1 Ha rpaduke npeacrasieHa 3aBUCHMOCTb 00bEMa HI€AIBHOTO ra3a, Macca KOTOpOro He
U3MEHSIETCA, OT TEMIEPATyphl UIsl HEKOTOPOTO 3aMKHYTOro Ipouecca. Haueprure gaHHbli npoliecc B

p-V koopauHaTax .

VA

-

B. 2 B 01HOpOIHOE 2JIEKTPUYECKOE T10J1e cO cKopocThio 0,5 * 107 M/c BIeTaeT SIeKTPOH U ABUKETCS MO
HaIpaBJICHUIO JIMHUA HANPsOKEHHOCTH 1MoJIsl. Kakoe paccTosiHue MPOJIETHT JIEKTPOH JI0 MOJTHOW TOTepH
CKOPOCTH, €CJT MOIyJIh HanpspKEHHOCTH 101 paBed 300 B/m?

OtBer

BAPHUAHT 3

Yacts A



K kaswcoomy 3adanuro uacmu A 0aHO HeCKOIbKO OMEemos, U3 KOMOPbIX MOJbKO OOUH BEPHBII.
Pewume 3a0anue, cpasnume nonyuenuwili omeem c npeonodceHHbIMU. B omeeme ykaszamev Homep
3a0anus U cOOMEemcmayouyio 6yK8y ¢ NPAasUIbHLIM 0MEemoMm

A.1 Ha pucynke npenctaBiicH rpauk 3aBHCHMOCTH YCKOpPe- a, M/cy

HUS 8 OT BpeMEeHHU t 7ist Tena, NBIKYIIErocs MPsIMOJTUHEIHHO. 6

PaBHOYCKOpEHHOMY JBM)KEHHUIO Tejla COOTBETCTBYET HHTEPBAI 3 /

BpEMEHU -
l.orOgolc 0 1 12 3 4\\5 f:c
2. orl 03¢ -3

3. or3nm04c 6

4, or4n06¢C

A.2 KakoBa macca Tena, kotopoe noa Bausiauem cuisl 0, 05 H nonyuaet yckopenue 10 cm/c2?
1) 1kr 2) 2 kr 3) 0,7 kr 4) 0,5 kr

A. 3 KakoBa KMHETHYECKAsl YJHEPTHSI TeJla Maccoi 1 T, IBMXKYIIETOCS CO CKOPOCThIO 36 KM/4?
1) 50 x/Ix 2) 36 x/Ix 3) 72x]Ix 4) 25 kJIx

A.4. JleGenka paBHOMEpPHO MOJHUMAET Ipy3 Maccoir 200 Kr Ha BBICOTY 3
M 3a 5 c. KakoBa MonHOCTE ABUTATENS JIeOCIKI?
1) 120 Bt 2) 3000 Bt 3) 333 Bt 4) 1200 Bt

A.5 Ecim AABJICHUC UACAJIBHOTO I'a3a 1pu MMOCTOSIHHOM KOHICHTpaluu yBCINYHIIOCH B 2 pa3a, TO 3TO
3HA4YUT, 4YTO €TI0 a0COIOTHAS TEMIICpaTypa

1) yBenuumnacs B 4 paza 2) yBenuuuiach B 2 pasa
3) yMeHbIIMIACh B 2 paza 4) ymensmmiace B 4 pasza

A.6 [Ipu mepexoze u3 coctosiHusi 1 B cocTostHEE 3 ra3 coBepiaeT padoTy

p10° iz
1) 2 xJIx o2 3 2)
4 x]JIx I i 3)
6 xJIx 1k--- ! 4)
8 xJIx li i
0 001 0,02 Fad

A.7 PaccrosiHre Mexay ABYMsI TOUEUHBIMHU AJIEKTPUUECKUMHU 3apsilaMy YBEJIMYIIN B 2 pa3a, 1 00a 3a-
pAna yBenuuwin B 2 pasza. Cuiia B3aMMOACHCTBUS MEXIY 3apsa1aMu

1) ymenbmuniach B 4 pasza
2) yMeHbILIUIach B § pa3
3) ymenbiunace B 16 pa3
4) He U3MeHuIach

Yactp B



B.1 Ha rpaduke npeacraBieHa 3aBUCUMOCTbD JABJICHHSI HICATBHOTO T'a3a, Macca KOTOPOTro He
M3MEHSIETCS, OT TEMIIEPATYyPBI JJIs HEKOTOPOTO 3aMKHYTOTO Ipoliecca. HauepTuTe naHHbIH mporece B
KoopauHatax p-V

B.2 B o1HOpOIHOE 3JIEKTpUYECKOe 110J1€e co ckopocThio 0,5 * 107 M/c BIETaeT 2JIEKTPOH M IBHIKETCS IO
HaIpaBJICHUIO TUHUI HanpspKEHHOCTHU nolisd. Kakoe paccTosiHue mpoJIeTUT 3IEKTPOH A0 MOJIHOM MoTepu
CKOPOCTH, €CJIH MOAYJIb HanpsHKEHHOCTHU 1o paBeH 600 B/m?

OtBer
OTBeThI
Yacrs A
BapHAHT 1 2 3 4 5 6 7
1 3 3 4 2 1 3 2
2 4 2 4 2 2 4 1
3 2 4 1 4 2 1 4
Yacrs B
B.1
1 BapuaHT 2 BapuaHT 3 BapuaHT
3)
3) A4
pA 4) I
P 1 3 Q?’%
—_— | ‘% { 3
I f ™ i 2
. 2
0 T v} >
0 —»

B.2



1 Bapuanr .

[Tpu BHMKEHUM IO JIMHUAM HaANPsYKEHHOCTHU DIIEKTPOH UCIIBITBIBAET TOpMokeHue. [1o Teopeme o ku-
HETHYECKOW YHEPTUN U3MEHEHUE KHHETHYECKOM SHEPTHH PaBHO paboTe neicTBYomEeH cuiibl. B nanHOM

- ]
0.5m, v~

ciydae = eEx, OTKYJla HAXOJAUM PAacCTOSTHUE, KOTOPOE MPOJIETUT JIEKTPOH 10 MOJIHOM MoTepu

CKOpPOCTH:

m,v2 _9.1-10 M gr-0,25-10" w2 /¢?
2¢E 2-1.6-10-19 Ka- 3600 B/u

r= =0.02 m=2 cum.

2 BapuaHT

[Ipu ABMXKEHUU 1O JIMHUAM HANPSHKEHHOCTHU AJIEKTPOH UCTIBIThIBAET TOpMOkeHHe. [1o Teopeme o kune-
TUYECKOU SHEPTHH U3MEHEHUE KMHETUYECKON YHEPTUU PaBHO paboTe JeHCTBYIONMmEeH cuiibl. B manHOM

- . |
0.5m,v"

cllydae = ek, OTKYZa HaXOJIUM PacCTOSIHHE, KOTOPOE MPOJIETUT IEKTPOH JO NOJHON MOTEPU

CKOpPOCTH:

mav? 9.1-1073 kr-0,25- 10" wm?/c?

- C _0.24 w=24 e
2¢E  2-1.6-10- Kx-300 B/x Hea

X=

3 BapHaHT

[Ipu aBMXEHUU TIO IMHUAM HAMPSHKEHHOCTHU AJIEKTPOH UCTIBITHIBAET TopMOXkeHHe. [1o Teopeme o kuHe-

TUYECKOM SHEPTUU U3MEHEHUE KHHETHYECKON SJHEPTUU paBHO paboTe MeicTByoIIel cuibl. B nanHOM
- . |

cilyuae 0.5m,v- = eEx,

CKOpPOCTH:

OTKYJa HaXOAUM PACCTOSAHUE, KOTOPOC IMPOJICTUT SJICKTPOH 0 ITOJTHOM noTepu

mo® 9,1-1073 kr-0,25- 10" u?/c?

- T 0 12m=12 e
2¢E  2-1.6-10 1 Kx-600 B/u M e o

X =

HIKAJIA
JJIA MIepeBOo/ia YMCJIa NPABUJIBHBIX OTBETOB B OLCHKY 0 NATHOA/IBHOM IIKAJIe

KoauuecTBO 0-2 3-5 6-8 9-11
0aJLl10B
Ouenka 2 3 4 5

Koxuduxarop

3J1eMEHTOB CO/iep:KaHNsl U TPeOOBAHUI K YPOBHIO NOATO0TOBKH BBINYCKHUKOB
0011e00pa3oBaTeJbHbIX YUPeKIAeHUI /15 NpoBeleHusi MpoMexkyTouHoil arrectauuu no ®PU3UKE



Komudukarop snemeHTOB copepkaHus mo (u3nke M TpeOOBaHUI K YPOBHIO MOIATOTOBKU
BBIITYCKHUKOB 00111€00pa30BaTeNbHbIX YUPEKIACHUN I MPOMEKYTOUHOM aTTEeCTallMi  SBISETCS
OJIHUM W3 JIOKYMEHTOB, ONpeACSIomUX CTpyKTypy M conepxkanne KMM EI'D. On cocrtaBiieH Ha
ocHoBe DenepanbHOro KOMIIOHEHTa TOCYJAapCTBEHHBIX CTAaHAAPTOB OCHOBHOI'O OOIIETO U CPEAHETO
(momHoro) obmiero obpa3zoBaHus 1Mo ¢usnke, 0a30BbIA W NPODHIBHBIA YPOBHU (TIPHKa3
MunoOpa3zoBanust Poccun ot 05.03.2004 Ne 1089).

B KOI[I/I(i)I/IKaTOP HE BKIIIOYCHBI JJICMCHTBI COACpKaHHWsA, BBIACICHHBIC B 06p330BaTeHBHOM
CTaHJapTE€ KYpPCHUBOM, B CBA3HM C TEM, YTO JAHHOC COACPNKAHUE INOAJICIKHUT HM3YUCHHUIO, HO HEC
SIBIIICTCS OOBEKTOM KOHTPOJIA W HEC BKIIIOYACTCA B Tpe6OBaHI/I$I K YPOBHIO TOAT'OTOBKHU
BBIITYCKHHKOB.

Paspnea 1. [lepedyeHb 3/1eMEHTOB COJiepKAHUSA, IPOBEPsieMbIX HA IPOMEKYTOYHOM aTTeCTALMHU 110
busuke

B IICPpBOM CTOJ'I6I_I6 YKa3aH KOJ pa3aciia, KOTOPOMY COOTBCTCTBYIOT KPYIIHBIC 0710KHU COACPIKAHHA.
Bo BTOpOM CTOJ'I6I_[C IMPUBCIACH KO 3JICMCHTA COACPKAHUA, AJIA KOTOPOro CO3ar0TCs ITPOBCPOUYHBIC
3aJaHus. prrIHBIe 0710KH COACPIKAHUA p336I/ITBI Ha 0oJiee MEJIKHE 3JIEMEHTHI.

Kon Kon DJIEMEHTHI COJIepIKaHMS,
paszena KOHTPOJUPYEMOTO | poBepsieMble 3aaanuamu KIMM
3JIEMEHTA
1 MEXAHHKA
11 KMHEMATUKA
1.11 MexaHnueckoe IBIKECHHUE U €T0 BUIBI
1.1.2 CxopocThb
1.13 YckopeHnue
114 PaBHOMEpHOE NBHXKEHUE
1.15 [TpsimonMHENHOE PABHOYCKOPEHHOE ABUKECHHE
1.1.6 CBoboaHoe majienne (yCKOpeHre cBOOOHOTO MaIeHHUs])
1.1.7 JIBuKEeHME IO OKPYXXHOCTH C ITOCTOSSHHOM IO MOJIYJIIO
CKOpOCThI0. LIeHTpOoCTpeMHUTENBHOE YCKOPEHHE
1.2 JMHAMUKA
1.2.1 WMuepuuanpHble cucteMsl oTcuera. Ilepsblil 3akoH HeroToHa
1.2.2 BTtopoii 3akon HeroToHa
1.2.3 Tperuii 3akoH HeroToHa
1.24 Cuna TspKEeCTH
1.2.5 Cuna ynpyroctu. 3akoH I'yka
1.2.6 Cuna TpeHus
13 3AKOHbI COXPAHEHHN S B MEXAHUKE
13.1 Hmnynbc Tena
1.3.2 3aK0H COXpaHEHUs UMITYJIhCa
1.3.3 Pabora cuibl
1.3.4 MoIHOoCTh
135 Kunerndeckasi 3Heprus
1.3.6 IToTeHuManbHas SHEPIHUS
1.3.7 3aK0H COXpaHEHHUsI MEXaHWYECKON YHEPTUHN
2 MOJIEKYJISAPHASA ®PU3UKA. TEPMOJANHAMMKA
2.1 MOJIEKVJISIPHAS ®U3NKA
2.1.1 YpaBuenue p=nkT
2.1.2 Ypasuenue Menneneera — Knaneiipona

2.1.3 M3ompouecchl: M30TEPMUYECKUN, W30XOPHBINA, M300apHBIi,




‘ anrabaTHBIN MPOIECCHI
2.2 TEPMOJNHAMUNKA
2.2.1 BHyTpeHHsst sHeprus
2.2.2 ITepBblii 3aKOH U BTOPOM 3aKOH TEPMOJUHAMUKHU
2.2.3 KII]] TermoBoii MallIMHbI
3 IJIEKTPOJUHAMHUKA
3.3.1 OnekTpusanus Ten .Bzanmonericteue 3apsiioB. [IBa Buia
3apsiia
3.3.2 3aKoH COXpaHEHUs FIEKTPUUECKOTO 3apsiaa
3.3.3 3akon Kynona
3.34 HanpspxkeHHOCTD 3nekTpuyeckoro nosst. [punuun
CYIIEPIIO3UINH IEKTPHUECKUX TOJICH
3.35 [ToTeHnMan 3MeKTPHUUECKOro nojisi. Pa3HOCTh MOTEHIIMATIOB
3.3.6 Dnektpuueckas eMkocTb. KonaeHcarop. Heprus
AJIEKTPUIECKOTO ITOJIsI KOHJIEHCATOpa

Paspnen 2. [lepeyens TpedOBaHUIl K YPOBHIO NOATOTOBKH, IPOBEPEMOMY Ha MPOMEKYTOYHOM
aTrecTanuu no pusnke.

Kon TpeOoBaHNsI K YPOBHIO NOAT0TOBKH BbIITYCKHHMKOB, 0CBOCHHUE
TpeOOBaHUs KOTOPBIX NPOBEPSAETCH HA MIPOMEKYTOYHOM aTTeCTALMU

1 3uarn/IlonnMarn:

11 CMBICTL YUBUYECKUX NOHAMUIL.

¢u3nueckoe sBICHUE, (hU3MUECKas BEIWYMHA, MOJENb, THUIOTE3a,
¢bu3nyecKuil 3aK0H, TEOPHUsl, PUHIIUIL, TIOCTYJIAT, IPOCTPAHCTBO, BPEMsI,
BEILECTBO, UHEPLIMAIIbHAS CHUCTEMa OTCUYETa,

MaTepUalbHasi TOYKA, WICAIbHBIA TIas3.

1.2 CMBICT QUBUYECKUX BETIUHUH:

MyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca, MIOTHOCTh, CHUIIA,
JaBJieHWe, UMITYJIbC, paboTa, MOIIHOCTh, KHHETHUYECKAs IHEPTHUs,
MOTEHIMaIbHas SHEprusi, Kod()PHUIMEHT MOIE3HOTO NeHCTBUS, MOMEHT
CUJIBI, TIEPHO/JI, YaCcTOTa, aMIUIUTyAa KoJieOaHWM, IJIMHA BOJHBI,
BHYTpPEHHSI DHEPrusi, yJelbHas TEIUIoTa MapooOpa3oBaHUs, yAelbHas
TEIJIOTa TUJIABJICHUs, yJeJbHas TEIJIOTa CropaHus, TeMmIeparypa,
abcoroTHas TeMIleparypa, CpeAHssl KUHETHUeCKas DHEepPrHsl YacTHII
BEIIECTBA, KOJUYECTBO TEIIOTHI, YJIEJIbHAs TEIUIOEMKOCTH, BJIAYKHOCTH
BO3/lyXa, AJEKTPUUYECKUN 3apsi], CUJIa AIEKTPUUECKOTO TOKa,
ANEKTPUIECKOE HAMPSIKEHHE, dJICKTPUIECKOE CONTPOTUBIICHUE, paboTa 1
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA, HAIMPSKEHHOCTh SJIEKTPUUYECKOTO
MOJIs, PA3HOCTh TOTEHIIMAJIOB, JJIEKTPOEMKOCTh, YHEPTHSI
AIEKTPUYECKOT0 MOJIs;

1.3 CMbICJl d)u3ul¢ec1<ux 3AKOHO6, NPUHYUNO6, NOCM)1amoe.

3aKOHbl JMHAMHUKHN HLIOTOHa, 3aKOH BCCMHUPHOTI'O

TATOTCHUA, 3aKOH COXpPAaHCHUA HMITYJIbCa H MEXaHUYIECKOM OHEpPIUu,
3daKOH COXPAHCHUS SHEPTHUU B TCIUIOBLIX IPOLCCCAX, 3aKOH
TEPMOAWMHAMMKH, 3aKOH COXPAHCHUA DJICKTPHUICCKOI'0 3apsaa.

2 YMerh:

2.1 ONUCHIBAMb U OOBACHAMb:

211 (pusnyeckue siBJIeHMs: PAaBHOMEpPHOE MPSIMOJUHENHHOE IBUXECHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABI)KEHUE, INepenady AaBlIeHus
KUAKOCTSMH W Ta3aMu, IUIaBaHUE TeJl, MEXaHWUYECKHe KoJieOaHUs U
BOJIHBI, UG (Y310, TEIJIONPOBOJHOCTb, KOHBEKIHUIO, H3IYUYCHHE,
UCIapeHue, KOHACHCAIMI0, KUIEHUE, TUIaBICHUE, KPUCTAJUIU3ALIUIO,
AIIEKTPU3ALIMIO TeJ, B3aUMOACWCTBHUE JJICKTPUUYECKHUX 3apsi/iOB;




KOHTAaKTE;

212 pe3yJbTaThl IKCIIEePUMEHTOB!

HE3aBHCUMOCTb YCKOPEHHUS CBOOOTHOTO

najJeHus OT Macchl MAJAIOIIEro Tella; HarpeBaHWE rasa IpU €ro
OBICTPOM CXKAaTUU W OXJIXKICHHWE NPU OBICTPOM PACIINPEHHH;
IMOBBIIICHUC OABJICHUSA rasa IpHU €ro HArpCBaHUH B 3aKPLITOM
cocyzie; OpOyHOBCKOE ABIIKCHHUE; JICKTPU3AIMIO TET TPU UX

IlosicHuTenpHas 3anucka

Urorosast kouTposbHas padoTa 3a kypc pusuxu 11 kmacca

ba3oBblii ypoBeHb

KonTtponbHas paboTa mnpenoaraeT MpoBepKy 3HAHUN y4alruxcs 1o BCEM TeMaM Kypca
¢usukull knacca Ha 6a30BOM ypOBHE.

B paboTy BKJIIOUEHBI 3a/1aHUs 110 TEMaM:

Tema kypca pusuku 11 ximacca NeNe 3aganmii
MarsuTHOE nojie 1-3
DJEeKTPOMAarHuTHAs MHYKIIHS. 4-6
Konebanus 1 BOIHBI 7-9

OnrTuka 10-12
W3i1y4enHus v CIIEKTPBI. 13-15

du3MKa aTOMa U ATOMHOTO SIpa. 16-18

KonnuecTBo BapuaHToOB-2
Kputepuu onieHuBanus:
«5»- 300

«4» 24-296
«3» 18-2306

«2»- menee 18 0




BapuantNel

1. JlnuHa akTMBHOM yacTu poBoHKKa 30 cM. YT0oJI MEXKy HalpaBlIeHUEM TOKA U WHIYKIIUEH
marauTHoro nons pased 90°. C kakoii cuioii MarHUTHOE MoJIe ¢ HHAyKnuei SOMTn neiicTByer
Ha NMPOBOJIHUK, €CJIU cuJjia ToKka B HeM 10 A?

2. OmpenenuTte MHIYKTUBHOCTh KATYIIKH, KOTOPYIO MPH CHJIE TOKA 4 A MPOHU3BIBAET MarHUTHBIH
notok 120mB6.

3. YcTaHOBHTEL COOTBETCTBUE:

A. MaruuTHbBIA TOTOK 1. Tn
b. MarauTtHast UHAYKIUS 2. JIx
B. HiyKTUBHOCTD 3.Tun

4. Bo
A b B

4. OnuH pa3 METAUINYECKOE KOJIbLIO MAJaeT Ha CTOSIINN BEpTUKAIBHO OJIOCOBOM MAarHUT TaK, YTO
HAJIeBaeTCs Ha HEro, BTOPOH pa3 TakK, YTO MPOJIETAeT MUMO Hero. IIIockocTh Komblia B 000X
cilydasix FOpU30HTaJIbHA. TOK B KOJIbLIE

1) Bo3HHKaeT B 000UX CITydasix
2) He BO3HUKACT HH B OJJHOM U3 CIIy4acB
3) BO3HHKACT TOJIBKO B IEPBOM CIIydac

4) BO3HHUKACT TOJILKO BO BTOPOM CJIy4ac

5. Haiiaure 3/IC nnaykuuu B KOHTYpe, eciu 3a 0,01c marauTHbIM notok yBennuuics Ha 400 MBO6.
6. DnekTpoMarHuTHas MHIYKIHS — 9TO:

1) siBeHMe, XapaKTepHU3yIoliee ACHCTBIE MArHUTHOTO TOJISI Ha IBHKYIIUICS

3apsiz;

2) sIBJICHUE BO3HUKHOBEHUS B 3aMKHYTOM KOHTYPE 3JICKTPHUECKOTO TOKA TPH

U3MEHEHUH MarHUTHOTO MOTOKA;

3) SIBJICHHE, XapaKTepHU3yIollee AeHCTBIE MAarHUTHOTO TTOJIS Ha

IPOBOJHHUK C TOKOM.

7. MartemaTtrnyeckuil MasiTHUK COBEpILIAET CBOOOIHBIE TapMOHHMUecKUe Kosiebanus. Kakyro Bennuuny
MOXHO OTIPEICNIUTh, €CIIM U3BECTHBI JAuHA | u mepuon konebanuii T MasiTHUKA?

1) maccy M masTHHKA
2) YCKOpEHHE CBOOOIHOTO MajicHUs
3) ammmuTyay A KoebaHHi MasTHHKA

4) MaKCUMaIbHYI KHHETHUYECKYIO dHepruto Wy MasTHUKA

8. Ha pucynke nmokasan rpaduk 3aBHCHIMOCTH CHJIBI TOKA B METAJUIMIECKOM ITPOBOJIHUKE OT
BpeMeHH. OnpeaenuTe 4acToTy KojiebaHui Toka.

I, Ad
0.2 1) 8Ty
| 2) 0,125 'y
0,1-' 3)6 I
0 4) 4 Ty
P
=02 f—

9. Paccrosinue mexny Ommkadmmmu rpeOHsMu BoH 10M. KakoBa yacToTta yapoB BOJIH O KOPITYC,
€CJIM CKOPOCTh BOJIH 3 M/c ?



10. JIyu cBeTa majaeT Ha IIOCKOE 3epKajio. Yo OTpaskeHus paBeH 24°. YTroa Mex1y naJalouim
JIy4OM U 3€pPKaJIOM....

11. Ecnu ipeiMeT HaXOIUTCSl OT COOMPAIOIIEH JIMH3BI HA PACCTOSIHUH OOJIBIIE TBOMHOTO (DOKYCHOTO
paccTosiHus, TO ero u3o0pakeHue Oyzaer. ..

5 P

3F 2F F F 2F 3F

12. Kakoe onTH4eckoe siBJeHHE O0BSICHSICT PalyKHYI OKPACKY MBUIBHBIX Iy3bIpeii?
1) Aucnepcuss  2) dudpakuus  3) Uarepdepentms  4) [onsipusarust

13. HempepsIBHBIE (CIUIONMIHBIC) CIEKTPHI JAIOT TeJa, HAXOSIIUeCs
A. TOJIBKO B TBEPJIOM COCTOSIHUM IIPU OYEHb OOJIBIINX TEMIIEpaTypax;

b.B ra3006pa3H0M MOJICKYJISIPHOM COCTOsIHHMH, B KOTOPOM MOJICKYJIbI HC CBA3AaHbI NI ciabo
CBA3aHbI APYT C APYI'OM;

B. B ra3000pa3zHoM aTOMapHOM COCTOSTHUH, B KOTOPOM aTOMBI IIPAKTUYECKH HE
B3aMMOJIEHCTBYIOT JPYT C APYTOM;

I'.B TBCPAOM HIIH ) KUJIKOM COCTOAHHH, a TAKIKC CUJIBHO CXKATbIC I'a3bl

14. Kaxkoe U3  TEPEUMCICHHBIX HIDKE AJEKTPOMArHUTHBIX W3ITy4YeHUN nUMeeT
HauOOJIBIIYIO YacTOTY?
A. PagyoBOJIHEL.

b. UndpakpacHoe nznyuenue. B.
Buaumoe n3nydenue.

I'. VasTpaduoneroBoe usnyuenue. /1.
PenTtrenoBckoe usnmydyeHue.

15. Kakoe 13 npuBeAEHHBIX HUKE BBIPAXKEHUH ONpeieisieT NOHATHE Aucnepcus?
A. Hano)xeHne KOrepeHTHBIX BOJIH.
b. Pa3noxeHne cBera B CIIEKTP MPU IPEITOMIICHUH.
B. IIpeo6pazoBaHue eCTECTBEHHOT'O CBETa B TIOCKOIOJIIPU30BaHHBIN.
I'. Orubanue BOJHOM MPENsITCTBUM.
J1. YacTn4yHOE OTpaskeHHE CBETa HA pa3zeiie IBYX CpeNl.

16. HammucaTh HeocTaromye 0003HaYeHUS B CIICIYIOIICH SISPHON peaKIuu:
? +1H1 = ;Mg + oHe?
17. Atom Hatpus 11Na® comzepxut

1) 11 nporoHoB, 23 HeWTpoHa U 34 3IEKTPOHA
2) 23 mporona, 11 HelTpoHOB U 11 31EKTPOHOB
3) 12 nporonoB, 11 HeHTPOHOB U 12 3J7€KTPOHOB
4) 11 npotoHos, 12 HeiiTpoHOB 1 11 37€KTPOHOB

18. Onpenenure, Kakue U3 PeakMii HA3BIBAIOT TEPMOSICPHBIMU
A. Peakuuu nenenust JIETKUX saep
b. Peakuinu neneHus TSHKENbIX saep
B. Peakuuu cuHTE3a MEXIY JIETKUMU SAPAMU
I'. Peakuinu cuHTE3a MEXKIY TAKEIBIMU SIpaMU



BapuanTNe2

1. Tlo karymike MpoTeKaeT TOK, CO3IAOIIMA MarHUTHOE 1oJjie 3Heprueit 5 JI)x. MarHuTHBIN MOTOK
yepes karymky 10 B6. Haiitu cuny Toka

2. Ompexnenute CUTy TOKA, IPOXOSIIETO MO MPSIMOIUHEHHOMY IPOBOJHUKY, IEPIICHIUKYISIPHOMY
OJIHOPOJIHOMY MarHUTHOMY TIOJIIO, €CJIM HA aKTUBHYIO YacTh MPOBOAHMKA JyIMHON 10 cM
nerictByeT cuia B S0 H mpu MmaruutHoit unaykuuu 20 To.

3. YCTaHOBUTH COOTBETCTBHE:

A.MarauTtHasi UHIYKIUS 1.TH

b. UuaykTuBHOCTD 2. Tn

B. MarauTHBIN IIOTOK 3. A
4, Bo

4. OauH pa3 moJI0COBOI MarHUT MaJaeT CKBO3b HETOABIKHOE METATNTIMYECKOE KOJIBIIO F0KHBIM
MI0JIFOCOM BHU3, BTOPOM pa3 CEBEPHBIM MOIIOCOM BHU3. TOK B KOJIbIIE

BO3HUKAET B 000X CITydasx
HE BO3HHUKAET HU B OJIHOM M3 CITy4aeB
BO3HUKAET TOJILKO B IIEPBOM Cllydae

BO3HHUKACT TOJILKO BO BTOPOM CJIy4ac

5. UeMy paBHO U3MEHEHUE MAarHUTHOTO IOTOKa B KOHTYpe 3a 0,04c, eciu ipu 3ToM Bo3HuKIa DJ[C
uHaykuuu §B?
6. IHOyKIMOHHBIM TOK BO3HUKAET B JIIOOOM 3aMKHYTOM MPOBOSAIIEM KOHTYPE,
€CIIU:
1) KoHTyp HaXOIUTCS B OJTHOPOIHOM MAarHMUTHOM IIOJIE;
2) KoHTyp IBMKETCsl OCTYNATENBbHO B OJJHOPOHOM MAarHUTHOM IIOJIE;
3) 3meHsieTcst MArHUTHBIN TOTOK, IPOHU3BIBAIONIHNA KOHTYP.

7. Kak u3MeHHTCS TepHo MaJIbIX KoJeOaHU MaTeMaTH4YeCKOro MasiTHUKA, €CITU €r0 AJIHHY
YBEJIUYUTH B 4 pasza?

1)yBenuuuTcs B 4 paza 3) yMmeHbIIUTCS B 4 pasa

2) yBelIMUHUTCA B 2 pasa 4) yMeHbLINUTCS B 2 pa3a

8. Ha pucynke noka3an rpaduk 3aBUCIMOCTH CHJIBI TOKAa B METAITTHYECKOM IPOBOJHUKE OT
BpeMeHu. OmnpeaenuTe aMIuIuTy Ay KojJeOaHui Toka

1, a} 1)04A
oot—t | L 1 | 2)0,2 A
1\ | I\ | 3)0,25 A
L e e e ! 44 A
T\ | )
0] |
- 0,11
r |
~0.2} T

9. luHaMuK MOJKITIOUEH K BBIXOly 3ByKOBOT0O reHepaTopa. Yacrora konebanuit 170 I'. Onpenenute
JUTMHY 3ByKOBOH BOJIHBI B BO3JIyX€, 3Hasl, YTO CKOPOCTh 3BYKOBOM BOJIHBI B Bo3ayxe 340 m/c.

10. JIyd cBera majaet Ha IJIOCKOE 3€pKaJIo. YTOJ OTpa)keHus paBeH 12°. YTou Mexay najgaromum
JTY4OM U 3€pKaJIOM. ..

11. Ha pucyHKe OKa3aHO TOJIOKSHUE JTMH3bI, €€ TJIaBHOM ONTHYECKO# OCH, TTIaBHBIX OKYCOB U
npeamera MN, To ero uzobpaxenue Oyer. ..



12. Kakoe siBIeHHE JOKA3bIBACT, YTO CBET — 3TO MONEpEeUHAst

|
| | |
f : l BOJIHA?
= ——+— 1) [lucnepens  2) Jludpaxuns  3) Unrepdepenmms  4)
2F M F i " Tomspusaus
. l [
A

13. BemrecTBO B ra3000pa3HOM aTOMapHOM COCTOSIHUU JIaeT:
A. HenpepbIBHBIN CIIEKTP U3IyUEHUS B.
MIOJIOCATBIN CHEKTP U3ITYYCHHUS

b. nmuHENYaThIN CIEKTP U3ITYyUYEHUS I'. crutoHOM CIEKTP NOTJIOLIEHUS
JI.mostocaThlil CIIEKTP MOTJIOIEHUS

14. CnexTpanbHblii aHAJINU3 N103BOJISIET ONPENEIUTD!

A. XMMHUYECKUH COCTaB BEIIECTBA; I'. maccy Tena;
b. ckopocTh ABUKEHUS TeENa; . Temnieparypy tena;
B. 00beM Tena; E. naBnenue Bo3ayxa.

15. T'eneparop BY paboraet Ha yactote 150 MI'1. [{n1Ha BOJIHBI 371€KTPOMAarHUTHOTO U3ITyYECHUS
paBHa...

16. Kakoe 13 Tpex TUIOB u3inyueHuit ( o-, B- win y-u3inydeHune) odnagaet HanOobIIei
MIPOHMKAIOIIEH CITOCOOHOCTHIO?

1) a -uznyyeHue
2) B -usnydeHue
3) vy -uznydeHue
4) Bce MPUMEPHO B OJTMHAKOBOI CTCIICHU

17. Onprtel 3. Pezepdopaa 1o paccestHuio a-4acTHIL TOKa3allu, YTO
A. TI0YTH BCs Macca aToMa COCpeJOTOYEHA B SPE.
B. A1po nMmeeT MoI0KUTENBHBIN 3aps.

Kakoe(-ue) u3 yrBepxeHuit mpaBUIbHO(-bI)?

1) Tonpko A
2) Tonbko b
3yuA,ub
4)uu A, uu b

18. Atom marmus 12Mg?* comepxur. ..
TIPOTOHOB-... ; HSHTPOHOB- .. ..; SIIEKTPOHOB-. ..



OTBeTLI

No 3amanust OTBeTHI: Kon-Bo 6amios
Bapuant Nel Bapuant Ne2
1 0,1H 1A 30
2. 0,02 I'u(20mIH) 25A 30
3. 214 214 20
4, 3 1 16
5. 40B 0,32 Bo 20
6. 2 3 16
1. 2 2 20
8. 0,125T 0,2A 16
9. 0,3l 2M 20
10. 66° 780 20
11. 'YMEHBIIEHHBIM, OOPaTHBIM H 0,75m 30
JIEACTBUTEILHEIM
12 1 4 10
13. r b 10
14, ji| A 10
15. b 2M 20
16. Al 3 10
17. 4 3 16
18. B 12;12;12 10
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