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[losicHuTeILHAA 3aNUCKAa

LlenTpsl 00pa3oBaHus €CTECTBEHHO-HAY4YHOI HanpaBiaeHHOCTH « Touka pocTay» CO3/1aHbl C LIeJTbIO Pa3BUTHS
y oOydaromuxcs eCTeCTBeHHO-HAy4YHOH, MaTeMaTHYeCKOii, MH(pOPMALMOHHOIT rPaMOTHOCTH, (POPMUPOBAHUS
KPUTHYECKOrO H KPEaTHBHOTO MbILUIEHHS, COBEPIIEHCTBOBAHHS HABBIKOB €CTECTBEHHO-HAYYHOH HarNpaBlieH-
HOCTH, a TaK’Ke JIsl MPaKTHYeCKOoit 0TpaboTku yyeOHOro matepuana rno yuedHbM npeameram «Pusnka», «Xu-

musty, «buonorusy.

IHeab ¥ 3aa1a4u

OcobeHHOCTM 0b6pa3oBaTeNbHOro npouecca no ydebHomy npegmery.

[Tporpamma no ¢usuke cocraBieHa Ha OcHOBe DyHIAMEHTAIbHOrO sipa coaeprkanus obuiero 0d-
paszoBaHusi, TpeOOBaHMUIT K pe3ybTaTaM OCBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl cpeaHero oduero odpaso-
BaHMsA, NMPEICTABICHHBIX B (heiepasbHOM roCyapCTBEHHOM CTaHaapTe cpeaHero oduero odpasosanus. B
Hell TaK)Ke YYMTBIBAIOTCS JOMUHHUPYHOLIME uiaeu u nonoxkenus IIporpammbl passutus u GopMHPOBaAHUS
YHHUBEpCaJIbHBIX y4eOHbIX NeicTBUil 1S cpeHero obuero obpa3oBaHus, KOTOpble obecnednBaroT Gopmu-
pOBaHHE POCCHHCKON TIPa’kAaHCKOH HAEHTHYHOCTH, KOMMYHHMKATHBHBIX KAa4e€CTB JMYHOCTH, H CrOCOO-
CTBYIOT (DOPMUPOBAHHIO KJIFOUEBOI KOMMETEHLIMH — YMEHUIO Y4UThCSL.

Kypc ¢usuxu 10-11 knaccos siasiercst pyHIAaMEHTOM 1151 TEXHUYECKOro 00pa3oBaHus U Pa3BUTHS
LIKOJIbHMKOB, IOMHUHUPYIOLIEH (yHKLMEH Mpy ero H3yueHH! B 3TOM BO3PACTe SBJISETCS HHTEIIEKTYalbHOe
pasButne yqammxcsa. Kypc noctpoeH Ha B3BEIIEHHOM COOTHOLIEHHH HOBBIX M PaHEe YCBOEHHBIX 3HAHMII,
00s13aTeIbHBIX U JOMOJHUTENBHBIX TEM JUIS H3YYEeHHS, a TAKKe YYUTHIBAET BO3PACTHBIE U HHANBUAYAJIbHbIE
0CODEHHOCTH YCBOEHHS 3HAHUIT yHALLUMHCS.

[TpakTHueckast 3HaUUMOCTb LIKOJBHOTrO Kypca ¢usuku 10-11 KIaccoB COCTOMT B TOM, 4TO NpeaMe-
TOM €€ U3Y4eHHs SBJIAIOTCS 3aKOHbBI TPUPOJIbI, MaTepus, €€ CTPYKTypa u ABMKeHHe. B coBpemenHOM 0o01ie-
CTBe 3HaHHs 1O (PU3MKe HeOOXOMMMBI KaXI0My YeJIOBEKY, Tak Kak (pu3mka MpuCyTCTBYeT BO BCeeX cdepax
4E/I0BEUECKOH AESATENbHOCTH.

®du3nka ABIAETCA OAHUM M3 OMOPHBIX MIKOJBHBLIX NpeaMeToB. E€ 3HaHus n ymMeHus HeoOXOanMbI
11t U3YYEHUs] CMEKHBIX AMCLHTIIMH,

OnHOIi U3 OCHOBHBIX Liefiel u3ydeHus: GU3NKH SBISIETCS Pa3BUTHE MBILIIEHUS], Npeskae Bcero Gop-
MUpoBaHue abCTpakTHOro MbiuuieHus. B npouecce uszydenns Gpusuku GOpMHUPYIOTCS JOMHYECKOE MbILiLIe-

HHE, a TAKK€ TaKHE Ka4eCTBa MbILIJICHHA, KaK CHJIa U I"H6KOCTb, KOHCTPYKTHBHOCTb H KDHTUYHOCTbD.
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OOyuenue ¢Qusuke Aa€T BO3MOXKHOCTb LIKOJbHUKAM MpHOOpeTaTh

TEOPETHYECKHE 3HAHHS, YMEHHUsS] MPUMEHSTh UX MPH PELIEHUH THUMOBBIX U AKCIEPUMEHTANbHBIX 3a1a4. B

npouecce uzydeHus: GU3NKU WKOJbHUKH YHATCS W3J1araTh CBOM MbICJIH SICHO M MCYEpPIIbIBAIOLILE, NPHOOpe-
TAOT HaBBIKK PEIIEHHs Pa3IMYHbIX 3a/a4.

3HAKOMCTBO C HCTOpHEH pa3BUTHUs (PU3MKH KaK HAyKu (GOPMHUPYET y YHaLMXCs MPEeACTaBIeHUs O

¢dusnke Kak yacTH 00LIEYETOBEYECKOI KYJIbTYPHI.

e Peanm3anmsi OCHOBHBIX 001e00pa3oBaTebHBIX MPOrpaMM MO y4eOHBIM TMpeaMeTaM ecTe-
CTBEHHO-HAY4YHOI1 HAMPABIEHHOCTH, B TOM YHCJIE B PAMKAX BHEYPOUHOIl A€ATEIbHOCTH 00YYarIUXCS.

* Pazpaborka u peanu3auusi PasHOYPOBHEBBIX MAOMOJHUTEIbHBIX 0011€00pa3oBaTEbHbIX MPO-
rpaMM eCTECTBEHHO-HAY4YHOI HAMpPaBIEHHOCTH, & TAKIKE HHBIX MPOrPaMM, B TOM YHC/I€ B KAHHKYJISPHbIH
MepUO.

* BoBneueHne yqaruxcs U rearoruiecknx pabOTHHKOB B MPOEKTHYIO A€STENbHOCTD.

e Opranusauusi BHey4eOHOI A€ TebHOCTH B KAHUKYJISIPHBII Mepro, pa3paboTka v peann3aus
COOTBETCTBYIOILINX 00Opa30BaTeNbHBIX MPOrPaMM, B TOM YHCJIE IS Jlarepeii, OpraHi30BaHHBIX 00pa3o-
BATEJIbHBIMH YUPEKIECHUSAMHU B KAHUKYJISPHbII MEPHOI.

* [ToBeienne npodecCHOHANIBHOTO MaCTePCTBA MEarorn4eckix pabOTHUKOB LIEHTPA, peanu3y-
IOLIMX OCHOBHBIE U JIOTMOJHUTENIbHBIE 00111€00pa30BaTe/IbHbIE MPOrPAMMBI.

* Co3nanue uenrpa «Touka pocta» npeanonaraer pa3puTie 00pa3oBaTenbHOI HHPPACTPYKTYPbI
obmmeobpa3oBaTenbHOI OpraHu3aLny, B TOM YHCiIe OCHaLleHHe o0meo0pa3oBaTebHONH OpraHu3aliHu:

* 00OpyIOBaHHEM, CpPeACTBaMH O0yuYeHUs] W BOCIIMTAHUS JUIs M3y4eHHs (B TOM 4HCe HKCIepH-
MEHTAJIbHOI0) MPEeIMETOB, KypCOB, TMCLMIUINH (MOAYJIeiT) eCTeCTBEeHHO-HAay4YHOI HaINpaBIeHHOCTH MPH
peanu3aluu OCHOBHBIX 0011e00pa30BaTeNIbHBIX MPOrpaMM U JOTOJHUTENIBHBIX 001meodpa3oBaTenbHbIX
NporpamMm, B TOM YHCIIE /Ul PACIIHPEHHs CoAepkaHus yueOHbIX npeamMeToB «Pusukay,

* o0opyaoBaHueM, cpencTBaMHU OOyUeHHs U BOCIIUTAHUS ISl Peai3alii NporpaMm A0MOJHH-
TEeJIbHOTO 00Pa30BaHUs €CTECTBEHHO-HAYYHOI HANpPaBIeHHOCTEI;

* KOMIBIOTEPHBIM H HHBIM 000PY/1I0BaHUEM.

[TpodunbHbIi KOMIIIEKT 000pyIOBaHMS MOXeT ObITh BbIOpaH auis 00uieoOpa3oBaTeIbHbIX OpraHU3a-
LM, IMEIOLIMX HA MOMEHT co3aHus LeHTpa «Touka poctay Habop cpeacTs 00yueHHst 1 BOCITUTAHUSL, TIOKPbI-
BAIOLLMI CBOUMH (PYHKLIMOHAbHBIMU BO3MOJKHOCTSIMH 0a30Bbie MOTPEOHOCTH MPHU U3Y4YE€HUH Y4eOHbIX rpe/-
MeToB «Du3nkay, «Xumus» u «buosorusy.

MuHHManbHO HeoOXoHMble (PYHKLIMOHAJIbHBIE H TeXHHYeCKkHe TpeOOBaHNs 1 MUHHMAJIbHOE KOJInYe-

CTBO 0DOpYOBaHMs, MEPeYeHb PACXOAHbBIX MATEPUANIOB, CPEACTB OOyUE€HUs U BOCIUTAHMS Il OCHALIEHHS
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uenTpoB «Touka pocta» onpeznensitorcss PernoHanbHbIM KOOPAMHATOPOM C
yuyerom [IpumepHoro nepeunst 000pya0BaHusl, PACXOHbIX MATEPHAJIOB, CPEACTB OOYUEHHs H BOCIIMTAHMS 15
co3naHus U obecrnedeHust PyHKLIMOHMPOBAHUS LIEHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHOI HAaNpPaBJIeHHOCTH
«Touka pocray B 001eoOpasoBaTeNbHBIX OPraHu3alMsaX, PacloNOKEHHBIX B CEIbCKOIT MECTHOCTH M MaJlbIX
roponax.

DKCMEPUMEHT SIBJISIETCS UCTOYHMKOM 3HAHMI U KPUTEPUEM MX MCTHHHOCTH B Hayke. Konuenuus co-
BpEMEHHOro 00pa3oBaHMs NMOAPA3yMEBAET, YTO B yueOHOM 3KCMEPUMEHTE BEYLUYIO POJib 0JKEH 3aHATh Ca-
MOCTOSITE/IbHBIH HCCIIE0BATENbCKHI yUeHHYeCKHi skcnepuMeHT. COBpEeMEHHBIE YKCTIEPHMEHTAIbHbIE HCCIe-
noBaHMs MO (pU3MKE yKe TPYAHO NMPeaCTaBUTh Oe3 MCIOMb30BaHMs HE TOJbKO aHAJOTOBbIX, HO U LIM(POBLIX
n3MepuTenbHbIX npudopos. B dexnepanbHOM rocynapcTBeHHOM 00pa3oBaTeNIbHOM CTaHaapTe (nanee —
@®I'OC) nponucaHo, 4TO OAHUM M3 YHUBEpCAIbHBIX ydeOHbIX neticTBuil (manee — YY), npunobperaembix
YYaLIMMHUCS, JOJDKHO CTaTh YMEHHE «IIPOBEIEHMS! OIBITOB, MPOCTHIX IKCIEPUMEHTAIbHBIX HCCJEI0BaHMIA,
MPSIMbIX U KOCBEHHbIX M3MEPEHHIT C UCMOJIb30BAHUEM aHAJIOTOBBIX U LIN(PPOBBIX H3MEPUTENBHBIX MPHOOPOBY.

YuebOHblii 2kCriepuMeHT 1o pu3Hke, NPOBOAMMBII Ha TPAAULIMOHHOM 000pyAoBaHNH (06e3 npuMeHeHus
udposbIx maboparopuii), He MOJKET B MOJMHOH Mepe oOecneunThb peleHne Bcex o0pa3oBaTeNbHBIX 3a7a4 B
coBpeMeHHOI mkosie. CnoxuBLIasics CUTyalus 00yCloBeHa CylleCTBOBaHHEM psijia mpodiem:

* TPAZMLIMOHHOE MIKOJIbHOE 000pYy/1I0BaHUE M3-3a OrPaHUYEHHs TEXHUYECKUX BO3MOXKHOCTEH He
MO3BOJISIET MPOBOANTH MHOTHE KOJTUYECTBEHHbBIE UCCAEOBAHMS,;

* JUIUTENILHOCTD MPOBeeHHs (PU3HYECKUX UCCIIeIOBAaHHI HE BCErja COrjacyercs C AJINTeIbHO-
CTbIO Y4EOHBIX 3aHITHIA,

* BO3MOXKHOCTb MPOBEAEHUS MHOTHMX (PM3MYeCKHX HCCeNOBaHHil orpaHuunBaercst TpeOoBaHH-
SIMH TEXHUKH 0€30MacHOCTH 1 JIp.

[{udposas nabopaTopusi KapAHHAIBHBIM 00pa30M H3MEHSeT METOAMKY M COAEepIKaHHE HKCIepHMEeH-
TaJIbHOMN AEATEeNbHOCTH U MOMOTAeT PELIUTh BbllenepeunciaenHbie npodnemsr. [lupokuit cnektp uudposbx
JATYMKOB MO3BOMSET YHALIMMCS 3HAKOMHTBCS C MapameTpamMu (pu3n4eckoro HSKCnepuMeHTa He TOJIbKO Ha Ka-
YeCTBEHHOM, HO 1 Ha KoJu4yecTBeHHOM ypoBHe. C nomorbio tndpooii 1abopaTopun MOKHO MPOBOAUTD [AJIH-
TEJIbHBIH SKCIIEPUMEHT J1a’ke B OTCYTCTBUHM IKCniepumeHTaTopa. [Ipu 3ToM n3Mepsiemble 1aHHbIe U Pe3yJIbTaThl
1x 00paboTkh 0TOOPaXKAKTCSI HEMOCPEICTBEHHO HA SKPaHe KOMITBIOTepa.

B npouecce popmupoBaHus 3KCIEPUMEHTAIbHBIX YMEHHUIT MO PHU3UKE yHALIHICSA YUUTCS NPEACTABIATh
nHpopmaLnio 00 NCCIeIOBAaHUN B YETHIPEX BHIAX:

* B BepOaIbHOM: OMUCBIBATh 3KCIIEPUMEHT, CO31aBaTh CIIOBECHYIO MOZENb IKCepUMeHTa, GHK-

CHpPOBATb BHUMAaHHE Ha U3MEPACMBIX (1)H3quCKHX BEIIMYMHAX, TCPMHHOJIOTHH,
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e B TaOJIMYHOM: 3aNONHATL TaOJMHLIBI JAHHBIX, JIEKAIIUX B OCHOBE
NOCTpoeHHs rpadMKoB (MPH HTOM Y yHalMXCs BO3HHKAET MEepBHYHOE NMpeACTaBleHne O MaciuTadax Be-
JIMYHH);
* B rpaduueckoM: CTPOUTb rpaduku no TabaUYHbIM JaHHBIM, YTO MO3BOJISET MEPENHTH K BblBU-
JKEHHIO FUMOTe3 O XapaKTepe 3aBUCUMOCTH MeKay (PH3NUECKHMMHU BeTUYHHAMMU (IIPU 3TOM YYUTe/b Mo-
Ka3blBaeT MPEMMYLIECTBO B BU3YyalNU3aLlK 3aBUCUMOCTEH MeK/y BEIWYMHAMM, HATJSIIHOCTb U MHOTO-
MEpPHOCTb);
* B QHAJTUTHYECKOM (B BHE MaTeMAaTHYECKHUX YPABHEHMH): MPUBOANTL MAaTEMAaTHUECKOE OMHCa-
HHE B3aHMOCBA3M (PU3HUYECKUX BETHYHH, MaTeMaTH4eckoe 0000MmeHne MoTyYeHHbIX Pe3yJIbTaTOB.
ITepexon k KaskaoMy 3Tany rpeacTaBieHus HHGOPMALMK 3aHUMAeT A0CTaTOYHO OOMbLIOI MpOoMeKy-
TOK BpeMeHH. be3ycnoBHo, B 7—9 kyaccax 3TOT mpoLecc HeOOXOAMM, HO B CTapIIMX KJaccax 3TO Bpems
MOXKHO ObU10 OBI OTBECTH Ha pewneHue Oojee BakHBIX 3aaa4. B sTom nnane undpossie madopaTopuu no3Bo-
JAIOT CYLIECTBEHHO SKOHOMHTDH BPEMsl, KOTOPOE MOKHO MOTPATHTH HA (POPMHUPOBAHME HUCCIEAOBATENBCKHUX
YMEHUH y4aluxcs, BbIPAXKAKLIMUXCS B CAEAYIOLINX AeHCTBUAX:
* ornpesieieHue npodIembi;
* [IOCTAHOBKA MCCIIEN0BATENLCKOIT 32124,
* MIAHUPOBAHHE PELICHUs 3a/1a4u;
* IOCTPOCHHUE MOAENEH,
* BbIIBHIKEHHE THIIOTE3S,;
* HKCMePHUMEHTaNIbHAs MPOBEPKA MMIOTE3; * aHAJIM3 JAAHHbIX HKCIIEPUMEHTOB MJIM HAOJII01eHHIA,
* (hopmMyJIHpPOBaHHE BHIBOIOB.
[Tocnennue roael y ydammxcs HabM01aeTCsi HU3Kasi MOTHUBALINMS M3YUeHHs €CTECTBEHHO-HAYYHbIX THC-
LUMIUTHH M, KaK CIeACTBHE, majeHue kadectsa odpasosanus. Lludposoe yuebHoe obopynoBanue nossosser
yHaLNUMCsl O3HAKOMHUTBCS ¢ COBPEMEHHBIMH METOAAMHU HMCCIEJOBAHMs, MPUMEHSIEMbIMU B HAayKe, a YUUTEITO

— MNPHUMEHATDH Ha NMPAKTHKE COBPEMEHHBIC NEAArOrH4CCKUE TEXHOJIOTHH,

Hopmarusnasn 6a3a

Denepanbhbiii 3aK0oH 0T 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpazoanun B Poccuiickoii
®enepaunn» (¢ u3m. u  gom., Beryn. B cuiny ¢ 01.09.2020). — URL: http://www.
consultant.ru/document/cons_ doc LAW 140174 (nata obpawmenus: 28.09.2020).

[TacnopT HaunoHanbHOrO npoekra «Odpazosanue» (yr. npesuauymom Cosera npu [Ipesunente PO
MO CTPAaTeruiyeckoMy pPasBUTHIO M HALMOHAJBHBIM TMpoekTam, npotokon ot 24.12.2018 Ne 16). — URL:

http://www.consultant.ru/document/cons_doc LAW 319308/ (nara obpaienusi: 10.03.2021).
6



TOUKA !VPOCTA

["'ocynapcreennas mporpamma Poccuiickoii @enepauun «Paszsutne
obpazosanusi» (yTB. [Tocranosnenuem IIpaBurenscrea P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
VTBEP)KIAEHHH TrOCynapcTBeHHOH mnporpammbl Poccuiickoit ®enepauun «Passutne oOpaszoBanus». —
http://www.consultant.ru/document/cons_doc LAW_286474/cf742885e¢783e08d9387d7
364e34126f87ec1381/ (nara obpawmenus: 10.03.2021).

[Tpodeccuonansusiii cranaapt «Ilenaror (neparornveckast AesTeIbHOCTb B IOIIKOJIBHOM, HAYAJIbHOM
obmem, ocHOBHOM ob1em, cpenHem obuem obpazoBanun), (BocnurtaTens, yuutens)» (pea. ot 16.06.2019)
(ITpuka3z MunucrepcTBa Tpyaa u couunanbHoil 3awutbl P® ot 18 oktsaOps 2013 r. Ne 544H, ¢ u3MEHEHUAMMU,
BHECEHHBbIMU NMpuKa3zoM MunucrepcTsa Tpyaa v couzautel PO or 25.12.2014 Ne 11155 1 o1 5.08.2016 r. Ne
422n). — URL: http://knmc.centerstart. ru/sites/knmc.centerstart.ru/files/ps_pedagog red 2016.pdf (nara o6-
pamenusi: 10.03.2021).

ITpodeccronanbhblii cranaapt «Ilexaror qononHUTENBHOrO 00pa3zoBaHus aeTel 1 B3pocabix» (ITpukas
MuHucTepcTBa TpyAa 1 couuanbHoi 3auuTel PO ot 05.05.2018 Ne 2981 «O6 yTBepskaeHnu npodeccuoHab-
Horo craHaapra «[lemaror ponojaHuTenbHOro oOpa3oBaHus jereil M B3pociabix»). — URL:
//https://profstandart. rosmintrud.ru/obshchiy-informatsionnyyblok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh-standartov/  index.php?ELEMENT ID=48583  (mata  oOpaienus:
10.03.2021).

DenepasibHbII rocy1apcTBeHHbII 00pa30oBaTeibHbII CTaHAAPT OCHOBHOrO 001iero odpasosaHus (yTB.
npukazom MuHucrepcrsa oOpa3oBanusi u Hayku Poccuiickoit @enepauuu or 17.12.2010 Ne 1897) (pen.
21.12.2020). — URL: https://fgos.ru (nata obpawmenus: 10.03.2021).

DenepasibHbIil rocyapcTBeHHbIH 00pa3oBaTelibHbIi CTaHAapT cpeaHero oduiero odpasoBaHus (yTB.
npukazom MunucTepcTBa oOpasoBanusi U Hayku Poccuiickoii @enepaumuu or 17.05.2012 Ne 413) (pen.
11.12.2020). — URL: https://fgos.ru (nata obpamenus: 10.03.2021).

ITocTanoBnenue I 1aBHOro rocy1apcTBEHHOro caHuTapHoro spava Poccuiickoit @enepaunn ot 29 ne-
kabps 2010 r. N 189 r. Mockga "O06 yreep:xkaennn CanlluH 2.4.2.2821-10 "CanutapHO-3NUAEMHONIOTHYECKUE

TpeboBaHUsA K YCJIOBHSAM M OpraHu3auuu o0y4eHns: B 0011€00pa30BaTENbHBIX YUPEKACHUAX "

Pabouast nporpamma. Apropel: E.M.I'ythuk, A B. ITepbiukun u3 cbopuuka "Ilporpammsr amst obe-
obpazoBatenbHbIX yupexaeHuii. @usuka. Acrponomusi. 7 — 11 ki / coct. B.A. Koposun, B.A. Opsios. — M.:
Hpoda, 2009

Mertoanueckie peKOMeHIaLKUu MO CO31aHHI0 H (PYHKLIMOHUPOBAHMIO B 0011e00pa3oBaTeIbHbIX Opra-

HHU3aLUAX, pacCriojIO’JKEHHbIX B CebCKOM MECTHOCTH U MaJibIX ropoaax, LEHTPOB o6pa303amm €CTECTBEHHO-
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Hay4yHOH M TexHonorudeckoi HanpasieHnHocteit («Touka pocray) (Yreep-
JK7AEHbI pacnopsbkeHueM Munucrepcrsa npocseuienust Poccutickoi @enepauuu ot 12 siuBaps 2021 r. Ne P-6).

— URL: http://www.consultant.ru/document/cons doc_ LAW 374694/ (nata obpawenns: 10.03.2021).

OcHOBHBbIE MOHSITHSI H TEPMHHBI

DenepasbHblii rocyaapcTBeHHbli 0OpazoBatenbHblii ctanaapt (PI'OC) — 370 COBOKYNHOCTH Tpe-
OoBaHuii, 00s13aTENIbHBIX NPU Pean3aliii OCHOBHbBIX 00pa30BaTe/bHbIX MPOrpaMM HauaibHOIo 001Lero, oc-
HOBHOI0 00uiero, cpeaHero (MojHoro) o0uiero, Ha4ajJlbHOro NPogeCcCHOHaILHOr0, CPeaHEro npodeccHo-
HAJILHOTO U BBICHIErO Mpo(ecCHOHAIBbHOrO 00pa3oBaHusi 00pa30BaTENbHBIMI YUPEKICHUAMH, HMEIOLIHMH
rOCyJapCTBEHHYI0 aKKPeaNTALHIO.

VuusepcalibHbie yueOHble aeiictust (Y'Y J]) — 3TO COBOKYMHOCTb crnocoOoB AelcTBril o0y4aroLie-
rocsi, koropasi obecreunBaeT ero CrocoOHOCTb K CAMOCTOSITEIbHOMY YCBOEHHMIO HOBBIX 3HAHMIA, T. €. CIO-
COOHOCTB CyOBEKTa K CAMOPA3BUTHIO H CAMOCOBEPLIEHCTBOBAHHIO MYyTEM CO3HATEIBHOIO U aKTUBHOTO TPHU-
CBOEHHsI HOBOT'O COLIMAJILHOTO OMbITA.

«Touka poctay — 310 (efiepalibHasi CeTb LEHTPOB 00pa3oBaHus LUPPOBOro, ECTeCTBEHHOHAYYHOTO,
TEXHUYECKOTO U T'YMaHUTAPHOrO NMpoQHIIs, OpraHu30BaHHAs B paMKax npoekta « CoBpeMeHHast LIKOJIay.

[ludposas naboparopusi no Gpusrke — 3TO KOMIUIEKT, COCTOSILUMI U3 AaTYUKOB JUIsl H3MEPEHHs M
perucTpainmy pasInuHbIX napaMeTpoB, nHTepdeiica ans cOopa JaHHBIX U MPOrpPaMMHOro obecrneveHus, BU-
3YaJIU3UPYIOLIEro 3KCNePUMEHTAIbHbIE JaHHbIC HA KPaHe.

MynbTuaatiuk — UuGpPOBOE YCTPOICTBO, BLIMOJIHEHHOE B BUAE MIATGOPMbI ¢ MHOTOKAaHAJIbHBIM
M3MEpHUTENIEM, KOTOPbIH OJJHOBPEMEHHO MOJYYaeT CHTHAJbl C PAa3JIMYHBIX BCTPOEHHBIX JAaTYMKOB, pa3Me-

IEHHBIX B €IMHOM KOPITyCe YCTPOIICTBA.

OnucaHMe matepuanbHO-TeXHMYecKom 6asbl LeHTpa «Touka pocTay,
MCNONb3yeMOro Aia peanusauum obpasoBaTtenibHbIX NPOrpamm B
pamkax npenogaBaHusa GU3UKU

B cocras uenrpa «Touka pocra» no ¢usmuke BxousaT Oasopasi (0Osi3aTenbHast) 4aCTh M JOMOJHUTENBHOE
obopynosanue. ba3oBas 4acTb COCTOMT M3 LU(POBBLIX AATYUKOB U KOMIUIEKTOB COMYTCTBYIOLIMX 3JIEMEHTOB
JUISL OTIBITOB 10 MEXaHUKE, MOJIEKYJIAPHOI (H3Kke, 3JIeKTpoArHAMKKe W onTHke. JlonomHuTenbHoe 00opyro-
BaHHe (MpodUIbHBII KOMIUIEKT) MpeacTaBisier coboii ungpposyro nadopatopHio no pusnke

ba3zoBbiii KoMIIekT 00opyaoBanusi neHTpa «Touka pocra» no gpusuxe

ﬂaHHbIﬁ KOMITNIEKT NpeACTaBJICH CICAYIOIIUMHU JaTYHKAMHA.

Jlatuuk abCOMOTHOrO 1aBAEHHUS
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Jatuuk (puc. 2) npousBOAUT U3MepeHHst adCOMIOTHOIO AaBJIEHHS.
UyBCTBUTE/IbHBIH 3JIEMEHT JaTUYMKA BbIMOJHEH Ha 0a3e MOHOJMTHOrO KPEMHHUEBOIO MbE30PE3UCTOPA C BHEI-
PEHHOI TEH30PE3UCTHUBHOM CTPYKTYPOH, KOTOpasi NO3BOJISAET UCKIHOUHUTD BO3MOKHBIE MOTPELIHOCTH U JOCTHI-
HyTb HEOOXOIMMOI TOYHOCTH H3MepeHui, B KoMIIekT naT4ynka abCoMOTHOTO aBjIeHHs! BXOAUT rudkas rep-
MeTH4Has TpyOKka JUIs MOAKIIOUEHUs WTylepa JaTunka K gadoparopHomy o00pyR0BaHHUIO.

JlaTunk nonoxxeHus (MarHUTHBIH )

Jatuuk (puc. 3) n3MepsieT BpeMEHHbI € OTPE3KH MKy MOMEHTAMH MPOXOXKAEHUs 00BbeKTa PsiioM C
OECKOHTAKTHBIMH JI€TEKTOPaMU. BeCKOHTAKTHbIE NETeKTOPbI SIBJISIOTCA BHIHOCHBIMU U KPEMsATCs Ha MEeTaslln-
4eCKOI MM MarHUTHOM noBepxHocTH. KonuyecTBo oceit u3mMepeHus JaTyuka MojioyKeHUst paBHO 3, 1Manas3oH
u3MepeHuii no kaxaoi u3 oceit X, ¥ n Z cocrasnser or 0 go 360 rpan.

KoMmaexT conyTCTBYHOLIMX 37IEMEHTOB /1151 SKCIIEPUMEHTOB 10 MEXaHUKe

KoMmiekT ComyTCTBYIOLIMX JIEMEHTOB /ISl SKCIIEPUMEHTOB 10 MOJIEKYISIPHOI (pu3nke

KomniexT conyTCTBYOIMX 3J€MEHTOB Ui 3KCTIEPUMEHTOB M0 3JIeKTPOAMHAMHUKE

KommiekT conyTCTBYOLIMX 3JIEMEHTOB Il SKCIIEPUMEHTOB MO ONTHKE

llaT‘{MK TOKa, MAaroHuTHOIO MoJisA, TEMIEPaTypPhl.

Llenu peanusayum paboueir nporpammeil.

A) O0mue nen n3y4eHusi y1ed0HOro npeamera.
I[OCTH)KGHPIG oquaromnwmc;l PE3YyJIbTAaTOB U3YHUEHHSA NMPEAMETA «®u3uKa» B COOTBETCTBHH C Tpe608a-
HUSIMHU, YCTaHOBIEHHbIMU DefepanbHbIM roCyapCTBEHHbIM 00pa30BaTEIbHbIM CTAHAAPTOM CpeaHero( noJ-

HOro) oduiero oOpa3oBaHusi.

b) lean u3yuenusi yueonoro npeamera B 10-11 knaccax.

° ¢popmupoBanue y 00yHaOMXCs YMEHHUS BUAETh U MOHUMATh LIEHHOCTb 00pa30BaHus, 3HAUH-
MOCTb (PU3UUYECKOrO 3HAHMS IS KaJKIOr0 YeJOBeKa, He3aBUCUMO OT ero npod)eCCHOHAIBHON JesITeIbHOCTH;
yMeHHUi1 pa3iauyaTh (PAKThl U OLEHKH, CPABHUBATH OLEHOYHbIE BbIBO/IbI, BUJIETb MX CBSI3b C KPUTEPHIMHU OLle-
HOK U CBsI3b KPUTEPUEB C OMPEIEIEHHONH CUCTEMOI LigHHOCTeH, (opMyiupoBaTh 1 0OOCHOBBIBATH COOCTBEH-

HYIO IMO3HLIHIO,
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e (opmuposanue y 00y4arOLMXCsl LIEJIOCTHOTO MPEACTaBIEHHs O
MUpe 1 posu PU3MKK B CO31aHHH COBPEMEHHOI €CTECTBEHHO-HAYYHOI KapTHHBI MUPA; yMEHHs OObSCHSTD
00BEKThI M MPOLIECCHl OKPYIKAOLIEH NeiCTBUTEIBHOCTH — MPUPOAHOI, COLMANIBHOM, KYJIbTYPHOI, TEXHUYe-
CKO# Cpeabl, MCTIONB3Ysl IS ATOr0 (PU3NYECKNUE 3HAHUSA,

. npuodpeTenne 00y4arOLIHMHUCS OMbITa Pa3HOOOPA3HOH EATENbHOCTH, OMbITA MO3HAHHSA U Ca-
MOMO3HAHUSA, KJIHOUEBbIX HABBIKOB (KOMMETEHTHOCTEH ), UMEIOIIUX YHUBEPCAbHOE 3HAUEHUE [T Pa3IUYHbIX
BH/IOB I€ATEJIbHOCTH, - HABBIKOB PeIleHHs MpodJeM, MPUHATHS PeIleH I, MOUCKa, aHaim3a u 0OpadoTku uH-
(dopmaru, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHUIl, HABBIKOB COTPYAHUYECTBA, 3(PPEKTUBHOIO U
0e30MacHOro UCMoJb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOICTB,

o Pa3BHTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEIIEKTYaIbHbBIX M TBOPUECKHX CIIOCOOHOCTEI, ca-
MOCTOSITEJIbHOCTH B MPHOOPETEHNH HOBBIX 3HAHUH MPH peleHn: (U3NUeCKNX 3a/1a4 H BbITMOJIHEHHUH JKCIe-
PUMEHTANbHBIX UCCIEAOBAHUIT C HCTIONB30BAaHHEM HHPOPMALIMOHHBIX TEXHOJIOTHI;

. NpUMEHEeHHEe NOJIY4eHHbIX 3HAHHH U YMEHHUH 715 PELIeHHs MPAaKTUYECKUX 3aa4 MoBce-
JHEBHOM JKH3HH, A5 o0ecreueHns 6e30macHOCTH CBOEH JKH3HH, PALIMOHAIBHOTO NPUPOAONOIb30BAHHSA U
OXpaHbl OKPYKaOLIEH Cpebl,

. OBJIAJIEeHHe CUCTEMOI HayYHbIX 3HAHUH 0 PU3MYECKHX CBOHCTBAX OKpY’Karo1ero Mupa, oo

OCHOBHBIX ¢H3quCKHX 3aKOHax M criocodax ux MCMoOJIb30BaHMUs B npamnqecxoﬁ JKH3HHU.

Ob6uwee KONMYECTBO YaCOB Ha peanusaumio paboueii nporpammel.

Konuuecmeo yacos 8 10 Knacce 175
Konuuecmeo yacos 8 11 Knacce 165
moeo 340

®opmbl opraHnsaumm obpasosaTtenbHOro npouecca M o6pasoBaTe/ibHble TEXHONOTUM, UC-
nonb3yembie B 06yueHUMm.

3HauMTeIbHOE BHUMaHME B U3/I0XKEHUM TEOPETUYECKOrO MaTepuaa Kypca yae/IaeTca ero MoTuea-
LMK, PAaCKPbITUIO CYTU OCHOBHbIX MOHATUN, naen, meToaos. ObyyeHne NocTpoeHo Ha Hase Teopun passu-
BatolLero obyyeHun, 4To AOCTUraeTcs 0COBEHHOCTAMMU U3NI0MKEHUA TEOPETUUYECKOTO MaTepumana U 3agaHu-
AMU Ha CpaBHeHWe, aHa/n3, BblAeIeHMe [1aBHOro, YCTaHOB/IeHUE CBA3eN, KnaccudbuKkaumm, obobuieHue m
cuctemaTmsaumm. Ocobo aKUeHTUPYIOTCA CoAeprKaTeibHOe pacKpbiTUe GU3NYECKMX NOHATUN, AeMOHCTPa-
LUMA BO3MOXHOCTEN NPUMEHEHUA TEOPETUHECKUX 3HaHWIN A/1A pelleHMA pa3sHoobpasHbIX 3a4a4 NpUKAa-

Horo xapakrepa. OcosHaHue 06UJ,EI'0, cyulectBeHHOro AsaAaeTca OCHOBHOM Haszoi ANA peleHuna 3agad.



BaxxHo NnpMBOAUTL AeTaj/ibHble MOACHEHUA K peeHUN0 TUNOBbIX 3ajaud. 2Tnm

pacKpbIBaeTCs CyTb MeTOZa, NpeAnaraeTcs afroputM Wamn 3BpUCTUYEcKas CxemMa peLleHus 3ajay onpesesiéHHOro

Tnna.

dopmbl KOHTpPOAA.
YcTHBIN (MHAUBUAYATbHBIA, (POHTAIBHBIN, TPYMIIOBOH ), MUCHMEHHBIN (IIPOBEPOYHAS,
KOHTpOJbHAs paboTa), mpakTHueckuii (JJabopaTopHas, IpakTH4ecKas paboTa)

OCHOBHEIMH METOIAMH MpPOBEPKH 3HAHWNH M yMEHWH ydJammxcs Mo (HU3MKe SBIAIOTCS YCTHBIH OmpOC,
MUCHMECHHBIE M JabopaTopHbie paboThl. K MHUCEMEHHBIM (opMaM KOHTPOJIS OTHOCATCS: (pU3MUECKHE VK TAHTEHI,
CaMOCTOSITeIbHBIE M KOHTPOJBHBIE paOoThl, TecThl. OCHOBHBIC BHIBI NPOBEPKH 3HAHWHA - TEKYIIass W WUTOTOBAs.

Texymas mpoBepka MPOBOIUTCS CHCTEMAaTHIECKH M3 ypOKa B YPOK, a UTOrOBasi - IO 3aBEpIICHUU TeMBI (pasziena),

HIKOJIBHOTO Kypca.

YuyebHo-MeToamueckoe obecrnedeHne peanmsaunm paboyen NporpaMmeil.

A) pna obyuarowmxcs:

10 knacc 11 knacc
Yue6HuKm ®unsmka 10 knacc,MexaHuka; ®u3smka 10 knacc,Koneba-
IA.Msakuwes; Apoda Onsnka 10 HWA 1 BOAHbI; .A.Makn-
knacc,Moneky- napHasa dumsunka wes; Apoda Pusmka 10
N TePMOANHAMUKA; knacc, Ontuka, KsaHTOBa#
IA.Msakunuwes; Jpoda mMexaHuka; IA.Makuwes;
Apoda
Yue6Hble nocobus ErD, dusmka Er3-2021, ®dusmka
DneKTpoHHble obpaso- 1) O6nayHas MHTepHeT - NiaTdopMa «INEKTPOHHAA LKOa»
BaTe/ibHble pecypcbl 2) O6pa3oBaTesibHbIM MOPTan 418 NOATOTOBKM K 3K3MeHaM - «Pewy 33»

b) ana neparoros:

11



10 knacc

11 knacc

YuebHble nocobus

®u3mka. 10 «knacc. MeTtoamueckoe

nocobve c ykasaHUAMU K PELUEHUHO
3aja4 NoBbIWEHHON TpyAHOCTM / J1. 3.
leHpeHwTenH, A. A. bynatoBa, A. B.
KowkwmHa, N. H. KopHunbeB

®u3mka. 10 «knacc. TeTpagb Ans
nabopatopHbix pabot / MeHaeHWTenH
N1.2. / bynatosa A.A. / KopHuiabes V1.H.

/ KowkunHa A.B.:

dunsumka. 10 knacc. CamocToaTeNibHbIE U
KOHTPOJIbHble paboThbl

®usmka. 11 knacc. MeTtognyeckoe

nocobme ¢ yKasaHWAMM K peLUeHUro
3ajay NoBbIWEHHON TpyaHOCTH / J1. 3.
leHpeHwTenH, A. A. bynatoBa, A. B.
KowkwnHa, N. H. KopHunbes

®un3smka. 11 «nacc. TeTpagb Ans

nabopatopHbiXx paboT / FeHAeHWTenH
N.3. / bynatosa A.A. / KopHuabes V.H.

/ KowkunHa A.B
®usumka. 11 knacc. CamocTtoaTeNbHble
W  KOHTPOAbHble paboTel / J. 3.

FeHgeHwTelH, J1.A. Knpuk

DneKTpoHHble 06-

pasoBaTtesibHble
pecypcbl

1) O6nauHas uHTepHeT - Niatpopma «MOCKOBCKas 31eKTPOHHas LWKoa»

2) O6pa3oBaTenbHblli NopTan AN NOArOTOBKM K 3k3MeHaM - «Pewy 3M»

12
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MeTtanpeaMeTHbIe Pe3yJbTaThl.

Jasi 10-11-ro kaacca,2021-/22 yqyeOHblii rojg

A) Ilo3naBare/ibHbIE.

HCTIONB30BaHHE YMEHHIT i HABBIKOB PAa3IMUHBIX BUIOB [MO3HABATENbHOIT N€SATEIbHOCTH, TPHUMEHEHHE
OCHOBHBIX METO/IOB MO3HAHUS (CUCTEMHO-UH(POPMALIMOHHbBIH aHAIN3, MOJICTUPOBAHUE U T./.) Ui U3YYEeHUs
Pa3IUUHbIX CTOPOH OKPYIKatoLei NelCTBUTEIbHOCTH,

HCMOJIb30BAHWE OCHOBHBIX MHTE/UIEKTYaJIbHbIX Onepauuii: GopMyaupoBaHue rUNnoTes, aHajau3 U CHH-
TE3, CPaBHEHHUE, 000011eHHEe, CUCTEMAaTHU3aL1sl, BbISIBJIEHUE NPUYUHHO-CIAEACTBEHHBIX CBSA3€H, MOMCK aHaJIO-
roB,

b) PeryasitTuBHbie.

yMEHHE reHepUpOBaTh HAEH U ONpenensTh CPEACTBA, HEOOXOAUMbIE [UTS UX pean3aLiH;

yMEHHUE ONpeaeNsiTh LeJu U 3aa4l 1eATeIbHOCTH, BbIOMPaTh CPECTBA peanu3aluu Lenei 1 npume-
HATb UX HA MPAKTHKE;

B) KommyHukaTHBHbIE.

HCTIOJIB30BAHHUE PA3JIMYHBIX HCTOYHUKOB JIsA MMOJTY4YEHHSA (I)M3M‘ICCKOﬁ HH(I)OpMaI.lI/lH, NMOHUMAaHHE 3a-

BHCHUMOCTH CoziepkaHus ¥ (POpMBI NpecTaBieHnss HHPOPMAaLIUK OT LieJieil KOMMYHHKALMK 1 aZipecaTa.

lNMpeameTHbie pe3ynbTaThbl.

Jast 10-ro kaacca, 2021-/22y4e0Hblii roa

®  LCMONb30BaTbh UAEK aTOMU3IMa ANA OObACHEHUA

CTPYKTYpbl BELLECTBa;

®  UHTepnpeTupoBaTb GU3MYECKYI MHOOPMALMIO, MOYHEHHYIO

U3 APYrMx UCTOYHUKOB.

®  UCNONb30BaTb A4/19 ONUCAHMA MEXaHUYEeCKOro

OBWKEHUS KUHEMATUYECKUE BENNYUHDI: PaAUyC-BEKTOP, NepeMELLEHUE,
nyTb, CPeAHAA NyTeBasi CKOPOCTb, MTHOBEHHAsA U OTHOCUTEIbHAA
CKOPOCTU, MTHOBEHHOE U LLEEHTPOCTPEMUTEIbHOE YCKOPEHUA, MepUOA 1 YacToTa BpalLeHus, |
NOBaA U IMHENHasA CKOPOCTH;

®  PasbACHATb OCHOBHbIE NMONOMEHUA KUHEMATUKK;

° onucblBaTb 4eMOHCTPaUMOHHbIE ONbITbl Bowns v onbiTol Fanunen
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ONA UCCNenoBaHUA ABNeHUs cBoBOAHOro NageHua Ten;

OMUCbIBaTb 3KCMNEPUMEHTbI MO U3MEPEHUIO YCKOPEHUs cBoBoAHOrO

naZieHUA U U3YYeHUIO ABUIKEeHUA Tena, BpoLEeHHOro ropM3oHTaIbHO;

e fenatb BbiBOAbI 06 ocobeHHOCTAX cBOBOAHOIO NaAeHUs TeN B BaKyymMe U B BO34yXe, Cpa
HUBATb UX TPAEKTOPUY;

®  PUMEHATb NONYYEHHbIE 3HaHUA ANS PELLEHUA NPaKTUYECKUX

3agau.

e  [aBaTb ONpene/IeHUs NOHATUI: MHEePLMAIbHAA CUCTEeMA OTCHETA, MHEPTHOCTb, CUA TAXKe
CTH, CUNa YNPYroCTU, CUNA peaKL MM onopbl, CUI1a HaTSKEHUA, BEC TeNa, CUIa TPEHMA NOKOSA, CUN3
TPEHUA CKONIbXKEHUA, CUa TPEHUA KauyeHUs;

e dopmynnposaTb NPUHLMN UHEPLUW, NPUHLMIM OTHOCUTENBHOCTU [aannesa, NpMHLMA cy-
nepnosunLmm cun, 3akoHbl HbIOTOHa, 3aKOH

BCEMUPHOIO TATOTEHMSA, 3aKOH YKa;

e  pasbACHATb NpeAcKasaTeNbHY U O6BACHUTENBHYIO GYHKLMWU KNAaCCUYECKOM MeXaHWUKM;

e  OnucbIBaTb ONbIT KaBeHAMIWa N0 U3MEpPEeHUIO rPaBUTaLMOHHOM NOCTOSIHHOMW, SKCNEPUMEH
No U3MepeHUto KoaddULMeHTa TPEHUA CKOIbIKEHUS;

e HabnwaaTb U UHTEPMNPETUPOBaTL Pe3yaAbTaTbl AEMOHCTPALMOHHOrO OMNbITa, NOATBEPXKAAH
LLLEero 3aKoH MHepLMK;

®  UCCNeAoBaTb ABUMKEHME Teia Mo OKPYIKHOCTU Noa, AEUCTBUEM CUN TAXKECTU U YNPYrocTy;

e  fenaTb BbIBOAbI O MEXaHU3ME BO3HUKHOBEHMWA CU/bl YNPYrocTH C MOMOLLbIO MexaHuye-
CKOM MOAeNU KpUCTanna;

e  O6BACHATb NPUHLMN ASNCTBUA KPYTUNbHBIX BECOB;

® [POrHO3MpoOBaTb BAMAHUE HEBECOMOCTU Ha NOBeAEeHME KOCMOHaB-

TOB NPU A/IUTE/IbHBIX KOCMUYECKUX NoeTax;

o NMPUMEHATDL NOoJIy4eHHbIe 3HaHUA O1A PelleHUA NPakKTU4eCKnx sadad.

e  [faBaTb OnpeaesieHUs NOHATUIN: 3aMKHYTaa CUCTeMa, PeaKTUBHOE ABUKEHME, YCTOMYMBOE
HeycTon4MBoe n 6e3pasnyHoe paBHOBECUS; NOTEHLMA/bHbIE CU/bl, KOHCEPBAaTUBHAA CUCTEMA,
abcontoTHO yrpyruit U abcoNoTHO HeYNpYyrun yaapsl;

e  [aBaTb onpegesieHUsa GU3UYECKUX BEUYUH: MMIY/IBC CUNDbI,

MMMyabC Tena, paboTa cubl, NOTEHUMAIbHAA, KUHETUYECKAA U NONHAA MeXxaHUYecKas aHepru

MOLLHOCTb;
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e  dopmynMpoBaTb 3aKOHbI COXPAaHEHUS UMMNYAbCA U SHEPTUU C YYETOM rPaHUL, UX MPUMEHM

MOCTY;
e OBOBACHATb NPUHLMM PEaKTUBHOTO ABUMKEHUS;
®  OMMUCbIBaTb 3KCMEPUMEHT MO NPOBEPKE 3aKOHa COXPaHeHMUA SHEPTUKN NpU AeNCTBUMN CUA T
YKECTU U YNIPYrocTy;
e  [fenaTb BbIBOAbI U YMO3aKNOUEHUS O NPeMMyLLLEeCcTBaX UCMONb30Ba-HUA 3HEPreTUYEeCcKoro

noaxo4a npu pelleHun paaa 3agay ANHaMUKM.

e  [NaBaTb ONpeaeNeHUs NOHATUN: BbiHYXKAEHHbIE,

cBobogHble (cobcTBeHHbIE) U 3aTyXatlowme KonebaHus, anepuoanyec-

Koe ABUKEeHWe, pe30HaHc;

e  [nasaTb onpegesieHne GU3IUYECKMX BENUYUH: NepBas U

BTOpPas KOCMUYECKUE CKOPOCTU, aMNIMTyAa KonebaHui, ctaTuyec-

KOe CMeLleHue;

®  MCcCneAoBaTb BO3MOMKHbIE TPAEKTOPUM Tena, ABUMKYLLETOCA B rpaBMTaLlMOHHOM MNoJie, AB
YKE€HWE CMYTHUKOB U NNaHEeT;

3aBMCUMMOCTb Nepuoda KosiebaHui NpyXKUHHOTO MaaTHUKa OT

YKECTKOCTM NPYKUHbI U MAccbl rpy3a, MaTeMaTUYeCKOro MasiTHUKa —

OT A/IMHbI HUTU U YCKOpPEeHUA cBOBOAHOTrO NafeHuUs;

®  PUMEHATb NONYYEeHHble 3HaHWUA O ABNEHUN pe30HaHca ANs

peleHma NpakTUYeCKMX 3a4a4, BCTPEYaoLWMXCA B NOBCEAHEBHOM XKU3HU;

® [POrHO3MPOBaTb BO3MOXHbIE BapUaHTbI BbIHYKAEHHbIX

KonebaHU OQHOTO U TOTO YKe NPYKMHHOTO MasATHUKA B cpeaax ¢

pasHoOMN NNOTHOCTbLIO;

e  fenaTb BbIBOAbI U YMO3aK/IOUEHUS O AETaNAX MeXAyHapoa-

HbIX KOCMUYECKUX NPOrpaMm, UCMO/Ib3yA 3HAHUA O NepBOM U

BTOPOM KOCMMUYECKMX CKOPOCTAX.

e  [aBaTb onpeae/ieHUs NOHATUIN: NocTynaTe/ibHoe
OBWXKEeHUe, BpallaTeibHoe ABuxKeHue, abcoNtoTHO TBepaoe Teno,
pblyar, 610K, UEHTP TAXKECTU Tena, LEeHTP Macc;

° AaBaTb onpeagesieHne CbMBM‘-IECKMX BE€/IMYUH! MOMEHT CUADbI,




TOUYKA !’POCTA

nae4yo CUbl;

e dopmynmpoBaTb yCAOBUA CTAaTUYECKOrO paBHOBECUS

ONA NOCTYNaTeIbHOMo U BpallaTeIbHOrO ABUMXKEHUS;

® MPUMEHATb NOYYeHHble 3HaHUA ANA HAXOXKAEHUA KOOpAUHAT

UeHTpa Mmacc CUCTembl Ten.

e [faBaTb onpeAeneHus NOHATUIA: paauyc LLsapuwmnbaa,

rOpU30oHT cobbITUM, cobCcTBEHHOE BpeMA, SHEPTUA NMOKOA Tena;

e  dopmynnpoBaTb NOCTyNATbl CNELMaNbHOM TEOPUM OTHOCUTEb-
HOCTW U CNeACTBUA U3 HUX; YCIOBUA, MPU KOTOPbIX MPOUCXOANUT
AHHUTUAALMA U POXKAEHWE Napbl YacTuUL,

®  OMUCBIBaTb MPUHUMMUANBHYIO cXeMy onbiTa MaikenbcoHa —
Mopau; aenatb BbiBOA, YTO CKOPOCTb CBETa — MaKCUMa/IbHO BO3MOXK-
Has CKOPOCTb PacnpocTpaHeHus Ntoboro B3anmMoaencTeus;

®  OLEHMBATb KPUTUYECKUN panyC YEPHOM AbIPbl, SHEPTUIO

NOKOA YacTul;

e 0b6bAcHATb 3ddeKT 3ameaNeHNs BpeMeHU, onNpeaenaTb
cobcTBEHHOE BpeMsa, BpeMA B PasHbIX MHEPLMANbHbBIX CUCTEMAX OTCYe-
Ta, O4HOBPEMEHHOCTb CObbITUM;

® PUMEHATb PENATUBUCTCKUI 3aKOH CIOXKEHUS CKOpOoCTeln ANA

peleHMA NpaKkTUYeCKNX 3a4au.

e [aBaTb Onpeae/ieHUs NOHATUI: MONEKyNa, aTOM,

M30TOM, OTHOCUTE/IbHAA aTOMHas Macca, AedeKT maccbl, MO/ib,
nocToaHHasa Asoragpo, $a3oBbli Nepexo, MOHU3aLMA, NNa3ma;
®  PasbACHATb OCHOBHbIE MONOMKEHUA MONEKYNAPHO-KMHETUYEC-
KOW TEOPUM CTPOEHUS BELLECTBa;

e  KnaccudUUMPOBaTb arperaTHbie COCTOAHUA BELLECTBa;

e  XapaKTepu3oBaTb U3MEHEHUS CTPYKTYpPbl arperaTHbiX
COCTOSAIHWI BelecTsa nNpu $as3oBbIX Nepexoaax;

e dopmyanpoBaTb YCAOBUA MAEANBbHOCTU rasa;

e onucblBaTb ABAEeHUE MOHU3ALUUN,;
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L O06BACHATL BAUAHME CONTHEYHOTO BeTpa Ha aTMOCd)epy 3eman.

e  [aBaTb OMNpeae/ieHUs NOHATUIN: CTalMOHapHOe PaBHOBECHOE COCTOAHME rasa, Temnepa-
Typa Tena, abcoNoTHBIN HYNb TeMMNepaTypbl, U30NPOLECC, U30TEPMUYECKUM, M306aPHbIN U U30-
XOPHbIN MpoLieccsi;

®  1CNONb30BaTb CTATUCTUYECKMI NOAXOL A/IA ONUCAaHMA NoBeAeHMA COBOKYNHOCTU 601b-
LWOro YMC/a YacTuL, BKIKOYAIOLWMUIM BBEAEHWE MUKPOCKOMUYECKUX M MaKPOCKOMUYECKUX Napamer
poB;

e  OnuCbIBaTb AEMOHCTPALMOHHbIE 3KCNEPUMEHTDI, NO3BOAAOWME YCTaHOBUTD A8 rasa B3a
MMOCBA3b MeXAy ero gasneHuem, o6 beMomM, Maccoi U TeMMepaTypon; SKCNepUMEHT Mo usyde-
HUIO N30TEPMMYECKOro NpoLecca B rase;

e 0B6BACHATL OMbIT C pacnpeae/ieHMemM YacTul, nAeanbHoOro rasa no Asym noaoBUHam co-
Cy/Aa, ra3oBble 3aKOHbl HA OCHOBE MOEKYNAPHO-KMHETUYECKOM TEOPUM CTPOEHMA BELLECTBA;

® rpeAacTaBUTb pacnpegeneHue MONEeKY NAgaNbHOro rasa Nno CKOPOCTAM;

®  PUMEHATb NOAYYEHHbIe 3HaHUA K OB BACHEHUIO ABNEHUM, Habalodaemblx B Npupode u

bbITy.

e  [aBaTb onpeaesieHUs NOHATUIN: YUCAO cTeneHel ceoboabl, Tenn10obMeH, TeNa1o0M30AUpPo-
BaHHasA cuctema, aguabaTHbIM NpoLuecc, TenaoBbie ABUraTenu, 3aMKHYTbIM LMKA, HeobpaTumbIi
npouecc;

dU3MYECKMX BEIMYUH: BHYTPEHHAR 3HEprusa, Konundectso TennoTsl, KM Tennosoro asuratens

e 06bACHATL 0COBEHHOCTb TeMMepaTypbl Kak NapameTpa COCTOAHUA CUCTEMDI;

e HabawaaTb U UHTEPNPETUPOBATL Pe3yaAbTaTbl OMbITOB, UANKOCTPUPYIOLMUX U3MEHEHME
BHYTPEHHEM aHeprumn Tena npu coBeplueHnn paboTbl, seneHne guddysuum;

e  OBDBACHATb NPUHLMN AENCTBUS TEMIOBbLIX ABUraTeNEN;

e oueHusatb KM/ pasinMyHbIX TENNOBLIX ABUraTeNEN;

e  dopmMynnpoBaTb 3aKOHbI TEPMOAUHAMMUKM;

e  [enaTb BbIBOZ O TOM, YTO siBNeHue anddysnm

ABNSAETCA HeobPaTUMbIM NPOLIECCOM;

®  PUMEHATb NONYYEHHbIe 3HaHUA NO TEOPUM TENNOBbIX ABUraTEe

AR PaLMOHa/IbHOTO NPUPOLAONO/b30BaHUA U OXPaHbI

OKpYXKatolen cpespbl.
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e faBsaTb onpeAeneHUs NOHATUIN: Nap, HacblLWEHHbIM Nap, UcnapeHue, KUNeHue, KoHAeHca

LA, MOBEPXHOCTHOE HaTAXeHWe, CMavynBaHUe, MEHUCK, Yro/l CMavyuBaHUA, KanUANAPHOCTD;
e [faBaTb onpegeneHue GUINYECKUX BENUYMH: KPUTMUYECKas TemnepaTypa, yaeAbHana Ten-
NoTa napoobpazosaHus, TemnepaTypa
KUMNEeHUA, TOYKa poCbl, AaB/eHUe HaCbILWEHHOro napa, OTHOCUTE/IbHas B/IaXKHOCTb BO3yXa, CU/
NOBEPXHOCTHOIO HaTAXKEeHUS;
®  OMNUCLIBaTb 3KCMEPUMEHT MO U3YHEHUIO KaNUANAPHbIX ABNeHUI, 0OyCN0BIeHHbIX MOBEPX-
HOCTHbBIM HaTAMXEHUEM KUAKOCTU;
e HabnwpaTb U MHTEPNPETUPOBATDL ABAEHUE CMAaYUBaHMA U KanuUANAPHbIE ABNEHUA, NPOTe-
Kawowme B npupoae u bbity;
®  CTPOUTb rpaduKM 3aBUCMMOCTU TEMMNEPATYPbI TeNa OT BPEMEHW MPU HarpesaHuK, Kune-

HWUWN, KOHAEeHCaUNUN, OXNaXAeHUN; HaXo4UTb U3 rpad)mxos 3HayeHUs HeobXoAMMbIX BE/TUYMH.

e faBaTb onpegesieHUs NOHATUN: NAaBAeHWe, KpUCTaNNU3aUMS, YAeNbHaA TenaoTa naasene
HUA, KPUCTA/IIMYECKan peLleTKa, 31eMeHTap-

HaA A4Yelika, MOHOKPUCTaNA, NOAUKPUCTaNA, aMopdHbIe Tena, KOMMO3UTbl, MOIUMOPOU3M, aH

30Tponus, usotponus, gedopmaums (ynpyras, naactuyeckas);

e  pnaBaTb onpeaeneHus GU3NHECKUX BEUYMH: MeXaHUYeCKoe HanpsKeHne, OTHOCUTENbHO
yA/VHEeHWe, Npeaen ynpyroctuy, npeaen npovyHOCTU NpU PacTANKEHUM U CKaTUK;

e  OBDBACHATb OTIMYME KPUCTANIMYECKUX TBEPABIX TeN OT aMOpPHbIX;

®  OMNUCbIBaTb IKCMEPUMEHT MO U3MEPEHUIO YAe/IbHOM TENN0EMKOCTU BELLECTBa;

e dopmynunposaTb 3aKoH lyKa;

NPUMEHATDb NoNy4YeHHble 3HaHUA ONA pelleHnA NPakTU4eCKnX 3aaaud

e [faBaTb onpegesieHue GUINYECKUX BENUYUH: A/IMHAE BOIHbI, MHTEHCUBHOCTb 3BYKa, YPO-
BeHb UHTEHCMBHOCTM 3BYKa;

®  UCCneAoBaTb PacnpoCcTpaHeHUe CeMCMUYECKUX BOH, AB/IEHME NOASpU3aLmu;

®  OMNUCbIBaTb Y BOCMPOU3BOAUTL AEMOHCTPALMOHHbIE OMNbITbl MO PacnpoCTPaHEHUIO NPOo-
DONbHBIX BOJIH B MPY)>KUHE U B rase, NonepeyHbIx

BO/IH — B MNPYXUHE U LUHYPE, OMUCbIBATb 3KCNEPUMEHT MO U3MEpPeHUIo ¢ nomollpto addek

[Jonnepa CKOPOCTU ABUMKYLLUMXCA OOBbEKTOB: MallMH, aCTPOHOMMUYECKUX 06 BEKTOB;

L 06bACHATL passinyne 3ByKOBbIX CUrHa/0B No TeM6py M TrPOMKOCTMW.
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e  [aBaTb ONpeae/ieHUs NOHATUIN: TOYEYHbIN 3NEKTPUYECKUIN 3apAL, 3/1eKTPUYECKOE B3aUMQ

AEeVUCTBUE, SNEKTPU3aLMA TeN, SNEKTPUYECKM U30/IUPOBAHHAA CUCTEMA TeN, 3IeKTPUYECKOe NoJie

ANHUU

HanpAXXeHHOCTU 3/IeKTPOCTaTUYECKOro NoaAa, ¢M3W~|€CKOﬁ BeJ/INYUHDI HAaNPAXeHHOCTb 3/1eKTp

CTaTU4YeCKOoro rnonsx,

e  OB6DBACHATb NPUHLMM AENCTBUA KPYTU/IbHbBIX BECOB, CBETOKOMUPOBA/IbHOM MalLWHbI, BO3-

MOXXHOCTb UCMO/b30BaHUA ABNEHUA SNEKTPU3aLMMU NPU NONYYEHUU AAKTUNOCKONMUYECKUX OTNe-
YaTKoB;

e dopmMyaMpoBaTb 3aKOH COXPaHEHWUS 3/IEKTPUYECKOro 3apaaa U

3aKOH Kyn0Ha, rpaHuupbl UX NPUMEHUMOCTY;

L4 YCTaHaB/IMBaTb aHaNAO0rno Mexxay 3aKkOHOM Kyn0Ha N 3aKOHOM BCEMUPHOIO TArOTEHUA,

®  ONUCbIBaTb AEMOHCTPALIMOHHbIE SKCMEePUMEHTbI MO 3NeKTPU3aLLUK
TeN U 0OBACHATb UX Pe3y/bTaTbl; OMUCbIBaTb IKCMEPUMEHT MO U3MEPEeHUID 3/1eKTPOEMKOC]
KOHAEHCcaTopa;

NMPUMEHATb Noay4YeHHble 3HaHWA ONA 06bACHEHUA HEU3BECTHbIX paHee

SNEKTPUYECKUX ABNEHUN.
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e  [aBaTb ONpeae/ieHUs NOHATUI: 3KBMMOTEHLMAIbHAA MOBEPXHOCTb, KOHAeHcaTop, cBo60/
Hble U CBA3aHHble 3apsaabl, NPOBOAHUKN, AN3/EKTPU-

KM, MONYNPOBOAHUKM;

e  06BACHATL GU3NYECKMI CMbICA BENIUYUH: BEIMYUH: NOTEHLIMAN 3NEKTPOCTATUHECKOTO
NoJA, PasHOCTb MNOTEHLUMANOB, OTHOCUTE/IbHAA AN3NEKTPUYECKanA MPOHULIAEMOCTb cpeapl,
3N1EKTPOEMKOCTb YEAUHEHHOTO NPOBOAHMUKA, 31EKTPOEMKOCTb KOHAEHCATOPa;

e HabnwpaTb U UHTEPNPETUPOBATL ABNEHUE SNEKTPOCTATUHECKON MHAYKUMMK;

e  OOBACHATL MPUHLMM OYUCTKM rasa OT Yro/ibHOM MblIU C MOMOLLLBbIO 3/1EKTPOCTAaTUYECKOTO
dunbTpa;

®  OMUCbIBaTb SKCMEPUMEHT MO U3MEPEHUIO 3NEKTPOEMKOCTU KOHAEHCATOPa;

e  OODBACHATb 3aBUCUMOCTb 3/1EKTPOEMKOCTM NNOCKOTrO KOHAEHcaTopa

OT NAoWaam NAAacTUH U PACcCTOAHUA MEXAY HUMU;

NMPpUMeHATb NnosyvYeHHble 3HaHUA ONA 06BACHEHUA HEU3BECTHbIX paHee 3/1IeKTPUYECKUX ABA

HUN.

L4 BNnageTb aKCNnepmmMmeHTa/ibHbiIMU MeTodaMn UccieJ0BaHUA

CuctemaTtnsnpoBaTb NOAYyYeHHbIe 3HAHUA U MPUMEHATb UX Ha NPaKTUKe

Jas 11-ro knacca, 2022-/23 yueOHblii roa

e [aBaTb OnpeAe/ieHUs NOHATUI: 3NeKTPUYECKMUIN TOK, MOCTOAHHbIN 31EKTPUYECKUIA TOK, UC
TOYHWK TOKa, CTOPOHHWE CUAbI, AblpKa, U3oTonuyeckun adpdekT, nocregosaTeibHOE U Napan-
NlenbHoe coegMHeHUA NPOBOAHMKOB, KYNepoOBCKME Napbl 3/16KTPOHOB, 3/1eKTPOUTbI, 31EKTPO/IN
TUYEeCKas Auccoumaums, CTeneHb ANccoumaumm, 3NeKTpoIn3; GU3NYECKMUX BEIMHYUH: CUAa TOKa,

3/C, conpoTuBaeHME NPOBOAHNKA, MOLLHOCTb 3/1IEKTPUYECKOro TOKa;

e OB6BACHATL YCNOBMA CYLLECTBOBAHUA 3NEKTPUYECKOrO TOKa, MPUHLUMMN AEUCTBUA LWYHTa U
006aBOYHOIO CONPOTUBAEHUA; OBBACHATb KAYECTBEHHO AB/IEHME CBEPXMNPOBOAUMOCTU COrNaco-

BaHHbIM ABUXEHUEM KYNEepOBCKUX Map 3/1eKTPOHOB,
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e dopmynuposaTb 3akoHbl OMa A48 OAHOPOAHOIO NPOBOAHMKA, 417 3aMKHYTOMN Lenu ¢ o4

HUM U HECKOZIbKMMU UCTOYHMKaMM, 3aKkoH Papagesn;
e paccyunTbiBaTb I/AC raibBaHNUYECKOro 3/1EMEHTA;
® yccnenoBaTb CMeELAHHOEe COMpOTMBAEHNE NPOBOAHWKOB;

® OnUCbIBaTb AEMOHCTPALMOHHbIN ONbIT Ha Noc/ie4oBaTeIbHOE U NapanienbHoe coeauHe-
HWS NPOBOAHMKOB; CAMOCTOATE/IbHO NPOBEAEHHDI 3KCMEPUMEHT N0 U3MEPEHUIO CU/Ibl TOKA U
HanpA)XeHWs C NOMOLLbIO aMMnepMeTpa U BO/IbTMETPA, No uameperuto 3C 1 BHYTPEHHEro conpf

TUB/IEHUA NPOBOAHMUKA;

e HabnwaaTb M UHTEPNPETUPOBATL TEM/IOBOE AENCTBMUE 3NEKTPUYECKOrO TOKa, Nnepeaady

MOLWHOCTUN OT UCTOYHUKA K ﬂOTpGGMTeﬂI'O;

® UCroAb30BaTb 3aKoHbl OMa AN OAHOPOAHOrO NPOBOAHMKA M 3aMKHYTOM LEeNuU, 3aKoH

Dxoyna—/leHua Ans pacyeTa 3/1eKTPUYECKUX Lierne;

® UccnenoBaTb 3/1IEKTPO/IU3 C NOMOLLbIO 3aKOHOB (Dapap,eﬂ.

e [aBaTb onpegeneHua NOHATUI: MarHUTHOe B3aUMOLEWNCTBME, NUHUU MarHUTHOM UHAYKA
U1K, OOHOPOAHOE MarHUTHoe nose, cobCTBEHHas MHAYKUMSA, AMaMarHeTUKKY, NapamarHeTuKku,
deppomarHeTMKM, OCTaTOMHaA HaMarHMYeHHOCTb, KPUBas HAMarHUYMBaHUs,; GU3UYECKUX BeU-
YUH: BEKTOP MarHUTHOM MHAYKLUUKU, MarHUTHbIM NOTOK, cuna Amnepa, cuna JlopeHua, MHAYKTUB-

HOCTb KOHTYpa, MarHUTHaA NPoOHMLEEeMOCTb Cpeabl;

e onucbiBaTb yHAAMeEHTanbHble dU3MYecKue onbiTbl IpcTeaa n AMnepa, NoBeAeHUE pamK

C TOKOM B OgHOpPOAHOM MarHUTHOM nose, BBaMMOAEﬁCTBME TOKOB,

e onpefensTb Hanpas/ieHWe BEKTOPa MarHMTHOM MHAYKLMU U CUANbI, AeMCTBYIOWEN Ha Npo

BOAHUK C TOKOM B MarHMTHOM none,

e dopmynnposaTb nNpaBuno BypaByYnKa U NPaBUIO IEBOMN PYKU, MPUHLUMBI CYyrNepno3numm

MarHUTHbIX No/siel, 3aKoH AMnepa;

e OOBACHATD MPUHLMN AEUCTBUS 3NEKTPOUIMEPUTENBHOIO NPUBOpPa MarHUTO3NEKTPUYECK(

CUCTEeMbI, 3/1eKTPOABUraTENA MOCTOAHHOIO TOKa, Macc-cnekTporpada v LMKNOTPOHa;
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® U3Yy4YaTb ABUMXKeHWUEe 3apAXKeHHbIX YacTUL, B MarHMTHOM Mosie;

nccnenoBaTb MexaHU3sM 0bpasoBaHUA U CTPYKTYPY PaamnaLmMOoHHbIX MOSCOB 3eMAK, NPOrHO3UPOo-

BaTb U aHaIU3NPOBATb UX BAUAHUNE Ha XU3HeNeATe/IbHOCTb B 3@ MHbIX YC0BUAX

e [aBaTb OnpeaeneHusa NOHATUN: 3NEKTPOMArHUTHAA UHAYKLUMA, MHAYKLMOHHbIM TOK, Camd
MHAYKUMSA, TOKU 3aMblKaHWUA U pasmblKaHus, TpaHchopmaTop; dU3NYECKUX BENIUHUH: KO3DPULL

eHT TpaHchopmaLumu;

® ONUCblBaTb A4eMOHCTPaLUMUOHHbIE ONbITbI CDapa,u,en C KaTywKamun 1 NOCTOAHHbIM MarHUToMV,

onbiTbl FeHpU, ABNEHUE 3N1EKTPOMAarHUTHOM UHAYKLUMUMK;
® LCMO/b30BaTb Ha NPAKTUKE TOKU 3aMblKaHUA U pa3MblKaHUS;

e O06bBACHATL NPUHLKN AeCTBUA TpaHchopmaTopa, reHepaTopa NnepemMeHHoro ToKa; Np1Beo
AUTb NPUMEPbI UCMONb30BaHUA ABNEHMA 3NEKTPOMArHUTHOM UHAYKLUN B COBPEMEHHOM TEXHUKE
AETEKTOpe MeTa//la B a3pornopTy, B Noesae Ha MarHUTHoM noaylwke, bbitoBbix CBY-neyax, 3a-

MucKu u BocrnpousseaeHn MHPopmauum, B reHepaTopax NEPEMEHHOTO TOKa;

e 0b6BACHATL APUHLUNDbI Nepedadu 3/IEKTPO3HEPTUN Ha bonblune PacCcToAHUA.

e faBaTb OnpedeneHUsa MOHATUIN: MarHUTO3/IeKTPUYECKan UHAYKUMA, KonebaTebHbIM KOHH
TYP, PE30HAHC B KoslebaTeIbHOM KOHTYpe, COBCTBEHHAsA M NPUMECHas NPOBOAMMOCTb, LOHOPHDI
M aKLEenTopHble NPUMECH, p—n-Nepexos, 3anmMpatoLwunin CAoN, BbINpMAEHUE NEPEMEHHOTO TOKS
TPaH3UCTOP; GU3UYECKUX BENUYUH: da3a KosebaHuN, AeUCTBYOLEe 3HAYEHWE CU/Ibl MEpPeMEH-
HOTO TOKa, TOK CMELLEHWA, BPEMA pesiakcaluum, EMKOCTHOE CONpPOTUBAEHUE, UHAYKTUBHOE COMp(

TUBNEHME, KOIDDULMEHT YCUNEHUS;

® OnucbiBaTb AB/IEHUE MaI'HMT03}16KTpMHeCKOﬁ MHAOYKUUMU, 3HeproobmeH MeXAY 31eKTPUNYE
CKUM U MarHMTHbIM Nonem B KonebatesbHOM KOHTYpe U AB/NEHUE pe30HaHCca, ONUCbIBaThb Bbl-

npsimieHue NepeMeHHOro ToKa ¢ MOMOLLbIO MNO/TYNPOBOAHUKOBOrO ANOA3;

® KMCNO/1Ib30BaTb HA NMPAaKTUKe TPAaH3UCTOP B YCU/IUTE/IE U TeHepaTope 3/IeKTPUYeCKnX CUrHa

NoB;

® 0OBACHATL NPUHLUN AEUCTBUS NOAYNPOBOAHUKOBOrO AMOAa, TPAH3UCTOpPA.
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® [aBaTb onpejesieHUA NOHATUN: 3/1IeKTPOMarHnTHasa BONHa, 6eryu.gaﬂ rapMoHU4YecCKan a1eh

TPOMarHUTHasA BOJIHa, NIOCKO-NONAPU30BaHHAA (MU IMHEMHO-NONAPU30BaHHaA) 31eKTpoMar-

HUTHasA BOJIHA, MNIOCKOCTb NONAPU3ALUMN 3N1E€KTPOMArHUTHOM BOHbI, GPOHT BO/IHbBI, Ny4, paano-
CBA3b, MOAYNALMA U AEMOAYNALMA CUrHaNa, aMIAUTYAHAA U YaCcTOTHaA MOAYAALUA; GUSUYECKM
BE/IMYMH: AIMHA BO/IHbI, MOTOK 3HEPrM U NAOTHOCTb MNOTOKA SHEPrUM 31eKTPOMAarHUTHOM BONHH

MHTEHCUBHOCTDb 3neKTpomaerrHoﬁ BO/IHbI;

e O0ObBACHATb 3aBUCUMOCTb MHTEHCUBHOCTU anekrpomaerHoﬁ BO/IHbl OT YCKOPeHUA U3ny4y

|ou1,e17| 3apm+<eHHoff1 YacTuubl, OT PacCTOAHUNA A0 UCTOYHUKA U3NYHEeHUA U ero 4YacToTbl,
® OMUcCbliBaTb MeXaHWU3M OaB/eHUA BﬂeKTPOMaFHVITHOﬁ BOJIHbI;
° Knaccwdmu,wposarb AnanasoHbl HaCTOT CNEeKTPa 3N1eKTPOMAarHUTHbIX BOJH;

e onucbiBaTb OMNbIT No cbopKe NpocTenwero paguonepeaaTymka v paavonpueMHuKa.

e [fasaTb onpeaeneHus NOHATUIA: NepeaHuit GPOHT BONHbLI, BTOPUYHbIE MeXaHUYecKue
BO/IHbI, MHUMOE U AeUCTBUTENIbHOE U306parkeHUs, NpesioMIeHNe, NOHOe BHYTPEeHHee oTpae-
HWe, AUCNepcUs cBeTa, TOYEYHbIM UCTOYHUK CBETa, INH3a, GOoKabHaA NNOCKOCTb, aKKOMOoZaums,
nyna; GpUsUYECKUX BEIUUUH: Yroa NafieHUsA, Yron OTParKeHUs, yron npenomneHus, abcontoTHbIM
noKasaTe/ib NPe/IOMAEHUA Cpebl, Yro/l NOJIHOTrO BHYTPEHHEro OTPaKeHUs, NPeoOMAAIOLLMI Yro)
NPU3Mbl, TMHENHOE yBeIMYeHMe ONTUHECKON CUCTEMbI, ONTUYECKaA CUAa IMH3bI, NonepeyHoe

yBennyeHue IMH3bl, pacCTOAHWE Haunay4dllero speHua, yrnoeoe yeesinyeHue,

® Ha6mo,a,aTb U UHTEPNPEeTUPOBaTb AB/IEHUA OTPaXKeHUA U NpesioM1eHNA CBETOBbIX BOJIH,

fIBIeHUE MOJIHOTO BHYTPEHHEro OTPaXKeHUs, ABNEHUA ANCNEPCUM;
e dopmynmpoBaTb NPUHUMN MONreHca, 3aKOH OTPaXKEHUS BOMH, 3aKOH NPeoMAeHUS;
®  OMUCbIBaTb OMbIT MO U3MEPEHMIO MOKa3aTe A NPeNoOMIEHUS CTEKA];

® CTpPOUTb M306pa)KeHMF| n xon nyqei/'l npun npeaomineHnn ceeTa, M306pa>+<eHV|e npeamveTa g

cobupatowei u paccenmBalroWen NNH3aXx;

e onpeaenaTb NONAOXKeHMWA nsobparkeHuUsa NpeaMeTa B IMH3E ¢ NOMOLLbIO GOPMYIbl TOHKOW

NIVH3bI;
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® 3aHa/nsnpoeaTb 4e/IoBEYECKUM 1133 KakK OMNTUYECKYH CUCTEMY,

® KOpPpPeKTupoeaTb C NOMOLLbKO O4YKOB ,D,EdDEKTbI 3peHunn,

® OOBACHATb NPUHLMN AEMCTBUA ONTUYECKUX NPUBOPOB, YBENUYUBAIOWMX YrON 3pEHUA:

Nyny, MMKPOCKOMN, TENECKO;

® [MPUMEHATb NoJly4YeHHble 3HaHNA ONA peleHUA NPakTUYeCKnX 3adau.

® [aBaTb OnpeAenieHus NOHATUI: MOHOXPOMATUYECKas BOJIH, KOT@PEHTHbIE BO/IHbI U UCTOY
HWKKU, UHTEpdEpeHLMS, NPOCBETAEHUE ONTUKK, AndpaKkums, 30Ha PpeHens; dUUYECKUX BENU-
UYWMH: BPEeMSA U ANIMHA KOTEPEHTHOCTU, reOMETPUHECKAnA Pa3HOCTb X043 UHTepdepUpYIOLWMX BONH,

nepuoa 1 paspellarowan cnocobHOCTb ANPPAKLUNOHHOM peLLeTKu;

e HabnwoaaTb U UHTEPNPETUPOBaTL pe3ynbTaTbhl (ONUCHIBaTb) 4EMOHCTPALMOHHbBIX 3KCNEpPH

MEeHTOB Mo HaboaeHUIO ABNEHUIN nHTepdepeHUUM n andpakunm ceeTa;

e dopmynuposaTb npuHUMn MNonreHca—®PpeHens, yCA0BUS MUHUMYMOB M MaKCMMYMOB
npy nHTepdepeHLUUmn BOMH, YCN0BUA ANPPaKLMOHHOrO MUHUMYMA Ha LU U FaBHbIX MaKCUMY

MoB Npu AudpaKkLmm cBETa Ha peLleTKe;

® ONuUCbiBaTb 3KCNepuMeHT No UamepeHUo 4/InHbI CBETOBOW BOJIHbI C NMOMOLLDBbHO ,qmbpaKu,v

OHHOW peLleTKu;
® 0bOBACHATL B3aUMHOE ycu/ieHMe U ocnabieHune BoaH B NMPOCTPAHCTBE;

® [enaTb BbIBOAbl O PAacNoNoXKeHUN ANdPaKUNOHHBIX MUHUMYMOB Ha 3KpaHe 3a OCBeLLeH-

HOM WWeblo;
e BbibUpaTb cnocob nony4yeHUa KorepeHTHbIX UCTOYHUKOB;

e pasunyaTbh AUPPAKUMOHHYIO KapTUHY Npu AudpakLMM CBETa Ha Weau U Ha AndpaKLUOH-

HOM pelueTKe.

e  dusnyecknx sBenmymH: pabora Bbixoaa, KpacHaa rpaHuLa poTtoaddeKTa, aHeprua MOHM3a;

unm;
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® pPa3bACHATb OCHOBHbIE MONOXKEeHUA BO/IHOBOM Teopuun ceeTa, KBaHTOBOM runotesbl [naHK

TeopuM aTOMa BOAOPOAa;

e popmMynnpoBaTb 3aKOHbI TENNOBOTO U3Ny4eHUs: BuHa n CtedaHa—BosbumaHa, 3aKOHbI

doToaddeKTa, cooTHOWEHUR HeonpeaeneHHocTel leseHbepra, nocTynatel bopa;

® OUEHWBaTb ANNHY BONHbI Ae Bpoins, COOTBETCTBYIOLLY IO ABUKEHMUIO 31EKTPOHA, KUHETU-
YECKYIO SHEPrUIo 3/1eKTpOoHa Npu doToaddeKTe, A/MHY BONHbI CBETA, UCMYCKAaeMOro aToMom BO-

Aopoaa;

® OnUCbIBaTb MPUHLMMMANBHYIO CXeMy onbiTa Pesepdopaa, npeanoXKMBLIEro NaaHeTapHYK]

MoZenb aToMa;
e 06bACHATb NPUHLMN AMCTBUA Na3epa;

® CpaBHUBaTb U3sly4yeHWe nasepa Cc nsayvyeHmnem apyrimx MICTOYHMKOB CBeTa.

e [aBaTb onpeAeneHus NOHATUN: MPOTOHHO-HENTPOHHAaA MOAEb AApPa, U30TOMbI, paAvoaH
TUBHOCTb, anbda- u 6eta-pacnag, ramma-usy4eHne, UCKYCCTBEHHaA paAMoaKTUBHOCTb, LienHas
peakuua AeneHus, AaAepHblA peakTop, TepMOAAEpPHbIA CUHTES; GUSUYECKUX BENUUUH: YaebHaRA
3HEeprus cBs3u, Nepuoa noaypacnasaa, akTMBHOCTb PaANOaKTMBHOIO BELLEeCTBA, SHEPreTUYyeckui
BbIXOA, A4EPHOM peakumm, KoapPULUMEHT pasMHOXKEeHUS HEMTPOHOB, KPUTUHECKas Macca, Ao3a

NOr/NIOWEHHOTO U3NYYeHURA, KO3PPULIMEHT KauecTsa;
e 0ODBACHATb NPUHLMM AENCTBUA AAEPHOTO PeaKTopa;
e 06bACHATL cnocobbl obecriedeHus BesonacHOCTU AAepPHbIX peakTopos U A3C;
® pPOrHO3MpoBaTb KOHTPO/IMPYEMbIN €CTECTBEHHbIN PaauaLMOHHbIN

$OH, a TaKkKe palMoHa/sibHOe MPUPOAONO/Ib30BaHME MPU BHEAPEHUU YNpaB/isemMoro Tepm

anepHoro cuHTesa (YTC).

e [aBaTb onpedeneHus MOHATUMN: 31eMeHTapHble YacTuLbl, dyHOAAMEHTabHbIE YacTuULbI, a
TUYACTULA, aHHUTUAAUMSA, NEeNTOHHbIN 3apaj, NepeHOCYMK B3aumoaencTema, 6apuoHHbI 3apsa,,

afpOoHbl, NeNTOHbI, Me30HbI, 6apUOHbI, TMNEPOHbI, KBAPKMK, INHOOHbI;
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e KnaccupuUUUpPOBaTb 31 MEHTaPHbIE YacTULbl, MOAPa3AeNsAa UX Ha IENTOHbI U aAPOHbI;

e dopmynmposaTb NpuUHLMN MNayiu, 3aKOHbI COXPaHEHMA NENTOHHOTO U BapUOHHOTO 3aps-

patel-p
® OMUCbIBaTb CTPYKTYPY aAPOHOB, LIBET M apOMaT KBapKOB;

® NpuBOAUTb NpUMeEpPbl ME3OHOB, TMNepPoHOB, INMKOOHOB.

® NHTEpNpeTUpPOBaTb pesybTaTbl HabaAeHUM Xabbna o pasberaHnu ranakTuk;

e ¢dopmMynnpoBaTb 3aKoH Xabbna;

L4 KllaCCVIdDMLI,leOBaTb OCHOBHble nNepunoadbl 3BOAKOLUNA BceneHHoM nocne bonblioro B3pblBa

® MpeacTtaB/iaTb NOC/e40BaTE/IbHOCTb o6pa3oaaH|/|ﬂ nepBUYHOro eewecTea BO BCeﬂeHHOﬁ;

® 0OBACHATL npouecc asoounm 3ges, o6pa308ava 1 3BOo/IlOUMMN ConHeyHoMm cuctembl,

e cnomoupo moaenn PpuamaHa npeAcTaBAATb BO3MOXHbIE CLEHapuu asonoLmm BeeneH

HoM B Byayuiem.

O6wue npeaMeTHbIE Pe3ynbTaTbl M3YYEHUA AAHHOTO Kypca

® CTpPYKTypupoBaTb y4ebHyto nHdopmaumio;

® VHTEepnpeTMpoBaTb UHOOPMALMIO, MONYHEHHYIO U3 APYIUX UCTOYHWUKOB, OLLEHUBATD ee

Hay4HYI0 OCTOBEPHOCTD;

e camMocToATeNbHO Aob6bIBaTh HOBOE ANA ceba Ppusnyeckoe 3HaHUe, UCNONb3YS ANS 3TOrO

AOCTYMHbIE UCTOYHUKKN UHPOPMA-LUK;
® MpPOrHO3MpoBaTh, aHaIM3NPOBATL U OLLeHMBaTb NOCAeACT-

BMA A/19 OKpY»Katolei cpedbl 6bITOBOM M MPOU3BOACTBEHHOW AATE/IbHOCTU Ye/10BEKa, CBA3a

HOW C UCNO/Ib30BaHMEM TEXHUKH;

® CaMOCTOATENbHO N/IaHUPOBaTb U NPOBOAUTL PUUYECKUI IKCNEepUMEHT, cobatogan npa-

Busa 6e3onacHou paboTbl ¢ nabopaTopHbiM 0bopyAOBaHUEM;
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® OKasbiBaTb NepBYH NOMOLLb NpU TPaBMax, CBA3aHHbIX ¢ NabopaTopHbim o6opyaoBaHMEM

1 BbITOBbIMY TEXHUYECKMMMU YCTPOl‘/‘ICTBaMVI.

® BJ/lageTb 3KCNnepumMeHTalbHbIMU MeTOdaMn UccnenoBaHuUA

YueHUK MOoay4YHuT BO3MOKHOCTb HAY4YHTbCsl

1. B nosHapatenbHOIl chepe: yMeHHEe PacKpbIBaTh HAa NMpuUMepax poib Gusnku B GOpMUPOBAHUH
COBPEMEHHOI Hay4YHOW KapTHUHbI MUpa W B MPAKTUYECKON AEATENbHOCTH Y€JI0BEKa, JEMOHCTPHPOBATh HA
npHMepax B3auMOCBA3b MeXKIY (PU3NKOI U APYrHMH €CTeCTBEHHBIMH HayKaMH; 1aBaTh ONpPEeeNeHUs H3y-
YEeHHbBIM MOHATUSM; Ha3bIBaTb OCHOBHbIE MMOJIOKEHHs H3YYEHHbIX TEOPUIl M THIOTE3; ONHCHIBATH U JIGMOH-
CTPALMOHHBIE U CAMOCTOSITE/IbHO MPOBEACHHBIE YKCMIEPUMEHTbI, UCTONb3Ysl /sl 3TOr0 PYCCKUI A3bIK U
A3bIK (Pu3MKH; KIacCupULMPOBATh N3YYEHHBIE OOBEKTHI U SBJICHUS, 1eJIaTh BbIBOJbI M YMO3AKJIKOUYEHUS U3
HaOmoAeHNi, M3y4YeHHbIX (U3MYECKMX 3aKOHOMEPHOCTeH, MpPOrHO3MpOBaTh BO3MOJKHbIE PE3yJbTaThl,
CTPYKTYPHUPOBATh M3yU€HHbII MaTepUall; MHTEPNpeTupoBaTh Gu3nyecKyro HHGOPMALIMIO, NONTYHEHHYIO U3
NPYruxX UCTOYHUKOB, MPUMEHSITh NPUOOPETEHHbIE 3HAHUS MO (HU3MKe IS PelIeHHs MPAKTHYeCKHX 3a/1ad,
BCTPEYAOLIMXCS B TMOBCEJHEBHON JKU3HM, sl O€30MacHOro UCMOJIb30BaHUSl OBITOBBIX TEXHMYECKUX
YCTPOHCTB, PALIMOHATILHOTO MPUPOAOUCTIONB30BAHUSA H OXPaHbl OKPYKAOLIEH CPenbl.

2. B 11eHHOCTHO-OPHEHTALMOHHOH cepe: aHATU3UPOBATh 1 OLIEHHBATH MOCIEACTBHUS s OKpPYIKa-
ou1eii cpeabl ObITOBOI 1 MPOU3BOACTBEHHON AEATEIbHOCTH Y€JI0BEKa, CBA3AHHOI C UCTIOb30BaHuEM (u-
3UYECKHX MPOLIECCOB.

3. B tpynoBoii chepe: npoBoaANUTb PU3HYECKUIT SKCTTEPUMEHT.

4. B cthepe pusnueckoit KyJbTypbl: OKa3blBaTh MEPBYIO MOMOILB MPH TPaBMaX, CBSI3aHHBIX ¢ J1abo-

paTopHbIM 000PYIOBaHNEM U OBITOBBIMH TEXHHYECKUMH YCTPOIHCTBAMH.

CopepxaHue y4yebHOro npeagmera.

Copepxkanue o0pazoBaHus no npeamery «@H3HKa» HA CTYNEHH CpeaHero obmero oopa3zoBa-
HHS NPEJCTABJIEHO B BHAe cienyoomux teM: «Knnemarukay, «/lnHamuka», «3aKOHbI COXpaHEHHs] B MeXa-
Hike», «Cratika», «OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI Teopnmy, «[ a30Bbie 3aK0HbI», «B3aumMHebie npe-
BpaLleHUs )KHAKOCTEH U ra3oB», «OCHOBbI TEPMOAMHAMHUKIY, «DJNEKTPOCTaTHKA», «3aKOHbI MOCTOSHHOTO

TOKa», «3nem‘puqec1mﬁ TOK B Pa3JIMYHBIX Cpeaax», «MarHuTHoe ToJie», <<3J'leKTpOMaI"HHTHa$l WHAYKLHA,
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«MexaHHu4ecKHe 1 3JIeKTPOMAarHuTHbIe Kosebanusy,«MexaHudeckue 1 3Jek-
TPOMarHuTHbI€ BOJMHBDY, «[Ipon3BOACTBO, Nepenaya U UCMOIb30BAHUE EKTPHUECKON sHeprun», «Cpero-
Bbl€ BOJIHBI», «DJEMEHTbl TEOPUU OTHOCHTENbHOCTHY», «M3nydeHue u cnektpb», «CBETOBbIE KBAHTbHIY,
«ATomHas pusuka», «PuU3nNKa aTOMHOTO sifipay, « DJeMEeHTapHbIEe YaCTHLIBIY.

CopeprxaHue Kypca ¢pusmku 10 npodpunbHOro Knacca

Du3uka Kak Hayka. MeToabl HAYYHOI 0 NO3HAHHS NpHpoaAbl

3apokaeHue U pa3BUTHE COBPEMEHHOIO HAy4HOro MeToja uccienoBanus. @usuka - 3KCriepuMeHTal b-
Has Hayka. [Ipubnukennbiit xapakrep ¢pusnyeckux Teopuit. Ocodbennoctu usyuenus Gusnku. [TozHaBaemocTsb
MHpa.

MexaHnuka

Yro Takoe mexanuka? Knaccuueckasi Mexanuka HeroTOHA 1 rpaHHLIbI €€ MPUMEHHUMOCTH.

Kunematuka

JiBnxenue Touku u tena. Ilpsmonuneiinoe npuxenne tena. Koopannarel, cucrema orcuéra. Paznuunele
cnocoObl onucanus aswkeHus. Tpaexkropusi. PaBHomepHoe npsimonuneiiHoe nsuxenne. Cxopoctb. Koopau-
HaThl U MPONIAEHHBII MyTh NPU PABHOMEPHOM MPSAMONIHHENHHOM ABHKeHHH. [ paduk CKOPOCTH paBHOMEPHOIO
npsiMoJiHeliHoro aBuxkeHus. ['paduk nytu u koopauHatsl. CpeaHsisi CKOPOCTh MPU HEPABHOMEPHOM MPSIMO-
AUHEHHOM ABMkKeHUH. MruoBeHHas ckopocTb. CKOpOCTb MpU MPOU3BOJAbHOM JBukeHUU. CpenHuii Moayib
CKOPOCTH MPOU3BOJILHOTO ABHXKeHHA. Y ckopeHne. [IBrkeHne ¢ moCTOsTHHBIM yekopeHnem. CKOpoCTh NnpH ABH-
YKEHHH C MOCTOSTHHBIM yCkopeHHeM. I pad ik 3aBUCHMOCTH MOJYJIst U TPOEKLUH YCKOPEHUST U MOAYJIS U TTPOEK-
LIMU CKOPOCTH OT BPEMEHHM IMPH JBUKEHHH C MOCTOSSHHBIM yCKOpeHueMm. [IpsimonHeliHoe NBIKeHHe C MOCTOo-
SIHHBIM TI0 MOAYJIIO ycKopeHueMm. ['paduk 3aBHCHMOCTH KOOPAMHATHI OT BPEMEHH TNPHU ABUKEHUH C MOCTOSH-
HbIM yckopeHueM. CBobonHoe naaenue. J{Bukenue Tena, OpOLIEHHOrO MO YIJIOM K rOpU30HTY, Pelienue 3a-
nauy. PaBHOMepHOE NBUIKEHME TOUKH MO OKPY:KHOCTH. LleHTpocTpemurenbHoe yckopeHue. TaHreHUHanbHOoe,
HOPMaJIbHOE M MOJIHOE YCKOPEeHMsl. YTIoBasi CKOPOCTb M yrioBoe yckopeHue. OTHOCUTENbHOCTb JABHIKEHMUS.
ITpeoOpasopanus [Nanunes u ux caencreusi. [Ipumepsl perneHus 3axay.

JluHamuka

Marepunanbnas Touka. [lepseiit 3akoH Hetorona. Cuna. CBsa3b Mexkay yckopeHue u cuioii. Bropoii 3a-
koH Hetotona. Macca. Tperuii 3akon Hetorona. Ennnnner macesl u cuinel. ITonstie o cucreme equnui. Oc-
HOBHBbIE 3a1auu MexaHnkH. CocTosiHHE cucTeMbI Ten B MexaHuke .MuepunanbHbie cuctemsl otcuera. [Tpunmmn
OTHOCUTENILHOCTH B MexaHuke. Cuibl B npupoze. Cuna BceMUupHOro TsroteHusi. [ paButaunoHHas NoCTOsIHHAS
3Ha4yeHHe 3aKOHA BCEMHPHOrO TArOTEeHUs. PaBEHCTBO MHEPTHON M rpaBMTALMOHHON Macc. Cuna TsKecTH.
Llentp TsokecTu. JIBUiKeHHE MCKYCCTBEHHBIX CyTHUKOB. Pacuér nepsoii kocmuueckoii ckopoctu. [ledopma-
uus u cuna ynpyrocti. 3akoH ['yka. Bec tena. Hesecomocts. ITeperpysku. ledopmauus ten noa aeiictsiem

cuibl TspkecTH M cuntbl yripyroctd. Cuna tpenusi. ITpupona v Buasl cun tperus. Cuna CONpOTUBIEHHS MPH
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JABUKEHUU TN B XKHIKOCTAX M ra3ax. Y CTAHOBUBIIEECS JBHKEHUE TEl B BAA3-

Koii cpene. Heunepuunanbtbie cucrembl orcyera. Cunbl mHepuuu. Bpainatoiuecs cuctembl orcuera. Lienrpo-
OesHas cuna.

3aKOHBI COXPAaHEHHs B MEXAHUKE

3HavyeHue 3aKOHOB coxpaHeHus. UMnynbe mMarepuanbHoii Touku. [pyras GopMyaupoBka BTOPOro 3a-
koHa HetoTona. M3menenne ummnynbca cucteMsl Tel. 3aKOH COXpaHEHHUsl UMMynbca. PeakTuBHOE OBMKEHUE.
Vpasuenne Mewmepckoro. PeaktuBnas cuna. PeaktuBubie asuratenu. Paborta cunbl. MowHOCTE. DHEprus.
Kunernueckast aHeprus u e€ usmeneHus. IloreHunanbHas sHeprus. 3aKOH COXpaHEHUs! JHEPIrHH B MEXaHHKe.
H3meHeHue sHepruyu cUcTeMbl Mo JAeHcTBreM BHEWHUX cuil. CTONKHOBEHUE YyNpPyrux wapoB. Y MEHblIeHHe
MEXaHUYECKON SHEPTUU CUCTEMBI.

JIBurkeHue TBepAbIX U nedOpMHPYEMbIX Tell

AOCOMOTHO TBEPAOE TEJO 1 BUABI ero asmkeHus. Lientp macc reepaoro tena. Mmnynbc TBEpRoro rena.
Teopema o aBuxeHun ueHtpa macc. Jlpyras ¢popma ypaBHeHUs ABHKEHUs MaTepuanbHON Touku. OCHOBHOE
ypaBHEHHE AMHAMHMKH BPALIATEIbHOrO ABHKEHUs TBepAoro Tena. Ilnockoe nBuxenue TBepaoro tena. 3akoH
COXpaHEHHA MOMCHTA HUMITyJ1bCa.

Cratuka

PasHoBecue TBepabIX Te. YCloBHe paBHOBeCHs TBepAoro tena. Llentp Tskectn. Buael pasHoBecuHs.
YCTOiuMBOCTL pABHOBECHS.

MounekyspHas Gu3nka 1 TepMOANHAMUKA

OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETHYeCKOoIT Teopuu. Macca monekyn. [Toctosinnas ABoraapo.
bpoyHnosckoe nukenune. Cunbl B3aumoneicTaus Monekyn. IloTeHunanbHas sHeprus B3anMOoIeHCTBUS MOJie-
Ky, CtpoeHue ra3000pa3HbIX, XKUAKUX U TBEPAbIX Tea COCTOsSHIE MAKPOCKOMHYECKHX TeJl B TEPMOAHHAMHKE.
Temnepatypa u TerioBoe paBHOBecHe. Y paBHeHHE cOCTOsiHUA. PaBHOBecHbIE (0OpaTHMbie) U HEPaBHOBECHbBIE
(neoOpatumbie) npouecchl. ['a3oBbie 3akoHbl. 3akoH boiins - Mapuorra. 3akon I'eil — Jlroccaka, uaeanbHbli
ra3. AGcontoTHasi TeMrneparypa. 3aKoHbl ABOrajpo U JajbTOHa. Y paBHEHHE COCTOSIHUS MI€aJIbHOTO ras3a. 3a-
koH Ilapnsi. [TpumeneHne 3akoHoB B TexHuke. Mneanbneblii raz3 B MKT. Cpennee 3HaueHue CKOpOCTH Terio-
BOro ABmkeHust mosiekys. OcHoBHoe ypaBHenne MKT. Temneparypa - Mepa cpenHeli KWHeTHYeCKOH IHepriH
Mosekysl. BHyTpeHHsist sHeprusi uaeanbHoro rasa. Pabora B tepmoauHamuke. KonnuecTBo Tennorsl. DKBUBa-
JIEHTHOCTb KOJIMYECTBA TEMJIOThl 1 padOTh. 3aKOH COXpaHeHus sHeprun. Bayrpennss sneprus. [lepsbiit 3akoH
TepMoauHaMuKH. TennoémMkocTb ra3a npu nNOCTOAHHOM 00BEME U MOCTOSHHOM AaBjieHuH. AauabaTHblii npo-
uecc. Heobparumocts npoueccos B npupozae. Bropoii 3akon Tepmonunamuku. Ternnosbie npurarenun. Makcu-
manbHblii KI1/] rennoseix nsurareneii. Ucnapenue xxuakocreii. PaBHoBecHe My KUAKOCTBIO U napom. M3o-

TepMbl peasibHOro raza. Kpurnueckas temneparypa. Kpurndeckoe cocrosuue. Kunenue u tennora napoobpa-
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3oBanus. CokmkeHue razo. BnaxHocTb Bo3nyxa. [loBepxHOCTHOE HaTsike-
Hue. MonekyisipHast KapTHHA MOBEpXHOCTHOro ciost. [ToBepxHocTHAst sHeprusi. Cuia NOBEPXHOCTHOIO HATsI-
xenus. CMaunBaHue u Hecmaunsanue. Kanunnspusie ssienus. Kpucrannuueckue tena. Kpucranauueckas pe-
merka. AMopdubie Tena. XKuakne kpucramibl, [edexrs kpuctannos. OObsicHeHHe MEXaHUYECKHX CBOICTB
TBepabix Ten Ha ocHoBe MKT. IlnaBnenue u orBepaesanne. Tennora nnasnenus. M3menenne odbéma Tena npu
nnasjieHnn U oreepaeBaHuu. TpoitHas Touka. Tennosoe pacmupenue TBepabx Ten. JIuneiiHoe u 00BbEMHOE

pacimHpeHue. VYuer u ucnonb30BaHUE TETMJIOBOTO paciupeHHs TEJI B TEXHUKE.

DnekTpoctaTtuka. [1ocTOSIHHBIN TOK

PoJib 31I€KTPOMArHUTHBIX CUJI B TPUPOJIE M TEXHHKE. 3apsikeHHble Tena. Dnekrpusaius tei. OCHOBHOIM
3aKOH 3JIEKTPOCTAaTHKM - 3aKkoH Kynona. Enunuiel anekrpudeckoro 3apsiia. Bzaumopeiicteue HenoaBHKHbIX
ANEKTPHUECKUX 3apsiIOB BHYTPH OTHOTO AMAJIEKTpUKa. binskoneiicTeue n nelicTBue Ha PaCCTOSTHUN, DIIEKTPH-
geckoe none. HanpsokeHHOCTD dnekrpudeckoro nous. [IpuHunn cyneprnosuuuu nosei. JInHun HanpskeHHO-
ctu snextpuueckoro nonus. Teopema INaycca. ITone 3apskennoii miockoctu, cepet u mapa. Ilposoauukn n
AMBNIEKTPUKH B 3JeKTpocTatiueckom noje. [oaspusamms ausnextpukos. [1oTeHUMaNbHOCTE IIEKTPOCTATH-
ueckoro nosisi. [ToreHuuanbHas SHeprus 3apsia B OAHOPOIHOM 3JIEKTPUYECKOM MoJie. DHeprusi B3auMoeii-
CTBMSI TOYEYHBIX 3apsifoB. [ToTeHLMan ¥ Pa3HOCTb MOTEHLMAJOB 3JeKTpocTaThHyeckoro nousi. Cesizb Mexy
HanNPs’KEHHOCTBIO U PA3HOCTHIO MOTEHIMAIOB. DKBUIIOTEHLIMAIBHBIE TOBEPXHOCTH. Mi3MepeHue pa3HOCTH 1o-
TEHLUANOB. DekTpudeckas éMkocTb. KoHneHcaTropbl 1 ux pasnnunbie BuAbl. CoelMHEHNE KOHIEHCATOPOB.
DHeprus 3apsuKeHHOrO KOHAEeHcaTopa ¥ npoBoaHHKOB. [Ipimenenne kouaeHncaropos. [lnotHocTs Toka. Cuna
TOKA. DAEKTPUUYECKOE MOJIe MPOBOAHMKA € TOKOM. 3akoH OMa ans yuacTka uenu. ConpoTusieHHe NpOBOAHHKA.
3aBHCHMOCTb HJIEKTPUYECKOrO COMPOTHBIEHUs OT Temnepatypel. CBepxnpoBoaumocTs. Pabora u MOIIHOCTD
Toka. 3akoH JLxoyns — Jlenua. Dnextpuueckue uenu. [lapannensHoe un nocnenoBarenbHOE COSAUHEHHUE NPO-
BOZIHMKOB. Mi3MepeHue Cuiibl TOKA, HaNpsiKeHUst U COMPOTUBJIEHHS. DIeKTPOABIKYas cuna. [aipBaHuYeckue
3JIeMEHThI ¥ aKKyMyJisiTopbl. 3akoH Oma i nonHoii uenu. 3akon Oma anst yuacTka uenu, coaepsxkauteit D/1C.
Pabora 1 MOIIHOCTB TOKA Ha yyacTke uenu, conepskaieit DJ1C. Pacuér c0KHbIX 3NeKTPHUYECKHX Lieneit. Diek-
TpHUYECKasi MPOBOJUMOCTb PA3JIMYHbBIX BELIECTB. DJIEKTPOHHAS MPOBOAMMOCTb METAIUIOB. DIEKTPUYECKHI TOK
B PacTBOPAX M PacruiaBax 3Je€KTPOJUTOB. 3aKOH 3JeKTponun3a. TeXxHH4YecKkoe NPUMEHEHNE 3IeKTPoIn3a. DeK-
TPUUECKHI TOK B ra3ax. He camocTosTenbHbIi 1 CaMOCTOATENbHbIH pa3psaabl. PasnuuHblie TUMBI CAMOCTOSTENb-
HOrO paspsiza u uX TexHuueckoe npumeHenue. [1nazma. Dnextpuueckuii TOk B Bakyyme. JIByXanekTpoaHas
HNIEKTPOHHAS JlaMna —IHOA, TPEX3JIEKTPOAHAsA JEKTPOHHAsA JaMma - TPUOA. DNEKTPOHHbIE My4KH. DJeK-
TPOHHO — JiyueBasi TpyOKka. DNeKTpU4eCcKHii TOK B noaynpoBoaHukax. [IpumecHas npoBoaMMOCTh MOy POBO/I-
HHMKOB. DIIEKTPOHHO — ALIPOYHBIi nepexon (m-p nepexon). [TonynpoBoauukossiil anoa. Tpausucrop. Tepmu-

CTOpBI U (POTOPE3UCTOPBHI.
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MarusutHoe none
MaruuTHblie B3aumozeicTeus. MarautHoe none Tokos. Bektop MaruutHON nHAyKUmn. JIMHUM MarauT-
Hoit uHaykuuu. [Torok maruuTHolt uuaykuun 3akoH buo — Casapa — Jlannaca. 3akon Amnepa. Cucrembl eau-
HUL Ul MarHUTHBIX B3aumojeicTeuii. Ilpumenenne 3akoHa Ammnepa. DiaeKTpou3MepHuTeIbHbIe TPHOOPHI.
JlelicTBHE MarHUTHOTO MOJst Ha ABMKyLuiics 3apaa. Cuna Jlopenua. ITpumenenne cunbl Jlopenua. Llukmave-

CKHIi YCKOPHUTEIb.
Conepxanue kypca ¢pusuxu 11 npoduabHoro kaacca

MarsuTHoe noJie

OtkpbiTHe 371eKTpoMarHUTHOH uHAykuuu. IlpaBuno JleHua. 3akoH 3/1€KTPOMAarHUTHON WMHAYKLMH.
Buxpesoe snekrpuueckoe nose. DJAC MHAYKLUUHM B ABHIKYLIMXCS MPOBOAHMKAX. MHAYKIMOHHBIE TOKH B Mac-
cuBHBIX npoBoaHMKax. CamonHayKuusa. MHAYKTHBHOCTb. DHEPrusi MAarHUTHOTO TOJIs TOKa. MarHuTHas npo-
HHMLIAeMOCTb — XapaKTePUCTHKA MAarHUTHBIX CBOIHCTB BellecTBa. Tpu kinacca MarHUTHBIX BewecTB. OObsicHeHne
napa- u fuamaruerusma. OcHosHble cBolicTa peppomarnernkos. O npupone peppomarueTnkos. [Ipumenenne
(heppomMarHeTHKOB.

DJIEKTPOMATHHTHBIE KOJI€0AHHS H BOJIHbI

Mexanuueckne KoJjie0aHus

Knaccudpukauusi konedanuii. YpaBHeHue ABHIKEHHs Ipy3a, MOJABELIEHHOrO Ha Mpy’KuHE. YpaBHEHUE
JBIKEHHs MaTeMaTnieckoro MasTHuka. ["apmonnueckue konebanus. [lepuon u yactora rapMOHHYECKUX KO-
nebannii. ®asa konebanuii. OnpeneneHne aMIIHTYAbl ¥ HA4aJIbHOI (ha3bl N3 HaYaIbHBIX ycioBHil. CKOpPOCTb
M yCKOpPEHHE NpH rapMoHnyeckux konedanusx. Ilpespamenne sneprun. 3aryxaroimue konedanus. BeinykneH-
Hble Konebanus. Pesonanc. CnoxkeHne rapMoHuueckux konedanuii. ABrokonebanus.

DJIeKTPOMATHUTHBIE KOJIe0aHus

CBobozHble U BbIHYKAEHHbIE dj1ekTprueckue kojedanus. Ilpoueccel B konedarenbHOM KOHTYpe. Dop-
myna Tomcona. Ilepemennbiii anexkrpuueckuii Tok. JlelicTByroliee 3HaU€HNEe CHIlbl TOKA U HanpsiokeHust. Pesu-
cTOp B Lienu nepemeHHoro Toka. KonpeHncarop B uenu nepemeHHoro tToka. Karyuika HHAYKTUBHOCTH B LIeNH
nepeMeHHOro Toka. 3akon Oma uis 3JIeKTPUYECKOi Lenu NepeMeHHoro Toka. MOLIHOCTE B LIENH NePeMEHHOTrO
Toka. Pe3oHaHc B anekTpuyeckoii uenu. Jlamnoselii renepatop. ['eHepaTop Ha TpaH3uCTOpE.

IIpousBoacTBo, Nepesaua H HCNOAb30BAHKE JJIEKTPHYECKOH YHEPrHH

["'eHepupoBaHue snekTpuyeckoii sHeprun. ['eHepatop nepemeHHoro toka. TpaHcdopmarop. Beinpsim-
neHue nepemeHHoro Toka. Tpexdasusiii Tok. CoennHeHne 0OMOTOK reHepaTopa Tpexdasnoro Toka. Tpexdas-
Hblit Tpanchopmarop. [Tpon3BoacTBo u ucnonb3oBaHue 3neKTpudeckoii suepruu. [lepenaua u pacnpenenenue

JNeKTpUYeCcKoii sHepruu. DPPeKTUBHOE UCTIOIB30BAHHE 3IEKTPUIECKOI SHEPTUH,
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MexaHuuecKue BOJIHBL. 3BYK

Bonnosbie siBnenus. [lonepeunsie Boanbl. [{nuna BonHbel. CkopocTh pacnpoctpaHeHust BoJHbl. [Ipo-
NONbHbIe BONHBL YpaBHeHue Oeryuueii BonHbl. CTOsuMe BOJIHBI Kak cBOOOAHbIE konebaHus Tena. BonHbl B
cpene. 3BykoBbie BOJIHbL. CKOPOCTB 3Byka. My3bikasibHbI€ 3BYKH U LIyMbL. [ POMKOCTB M BbicOTa 3ByKa. TemOp.
Akyctudeckuii pesonanc. Mznyuenne 3pyka. Mndpassyk u yasrpassyk. Mntepdepenuns Bomn. ITpunumn
['tolirenca. 3akoH orpaskeHus BosiH. [Ipenomnenue n audpaxiys BOJH.

DNEeKTPOMATHUTHBIE BOJTHbI

CBs13b MeXKY MEePEMEHHbBIM 3JIEKTPUYECKUM U MePEMEHHBIM MarHUTHBIM MOJSIMH. DIEKTPOMArHUTHOE
nojie. JneKTpoMariutHas BosiHa. M3nyueHue snexkTpoMarHUTHbIX BOMH. Kiaccuueckas Teopus U3/ydeHUs.
DHeprust 31eKTPOMarHuTHON BoJHbl. CBOICTBA 3JIeKTpOMAarHuTHbIX BOJH. M300perenue pagno A. C. Ilono-
BbIM. [Ipunuun paguocssizu. Amnautyanas monyisiuusi. [lerextuposanue xkonedanuii Ilpocreiiuumii paauo-
npuémuuk. Pacnpocrpanenne paanosonH. Paguonokauus. [lonsTie o TeneBuaeHun.

Ontuka. CBeToBbI€ BOJIHbI.

CaeroBblie JTyuH. 3aKOH NMPSIMOJMHENHHOTrO pacrpocTpaHeHus ceera. Cuna ceera. OCBELIEHHOCTb U Sp-
kocTh. OTpaxkenue cera. [lnockoe 3epkano. Chepuueckoe 3epkano. IToctpoenue nzobpaxenus B chepuue-
ckom 3epkane. [Ipenomnenne cera. [lonnoe orpaxenue csera. [Ipenomaenue csera B MiI0CKONapaiaeabHON
MIACTHHKE U TpeyrosbHoi npusme. [penomnenune Ha chepuueckoii nopepxHOCTH. POKYCHOE pPacCTOsiHUE U
ontuyeckas cuia auH3bl [locTpoenue u3odpaskeHust B TOHKOM nuH3e. Y Benuuenue JnuH3bl HenocraTku MH3bL
®doroanmnapat. [IpoekunoHHbIil annapar, rjias, ouku, gyna Mukpockon, Teneckonbl. CkopocTs cBera. [lucnep-
cust u uHTepdepeHuns ceera. Uurepdeperuns B Tou-kux ruienkax. Koneua Hetotona. Teopust audpakumn
csera [ludpakuus @penens Ha npocThix oObvekTax. JAudpaxunonnas pewmerka. [IonepedyHOCTb CBETOBBIX BOJIH.
[Tonspuzanus cBeTa. DIEKTPOMarHUTHasi TEOPHsl CBETA.

DIeMeHTbl TEOPHH OTHOCHTEIbHOCTH

[Toctynatsl Teopun oTHOCHTENBHOCTH. OTHOCHTENILHOCTE OfnHOBpemeHHocTH. [TpeoOpasosanus Jlo-
perua. OTHOCHTENBHOCTb PACCTOSIHUI M MPOMEKYTKOB BpeMeHH. PensTUBUCTCKHII 3aKOH CIIOJKEHUsI CKOPO-
creil. PensituBucTCKast AMHAMUKA. 3aBUCUMOCTD MAacChl OT CKOPOCTH. CBsi3b MeKAy MacCOii U SHEepruei.

N3nyuyenue u CneKTpbl

Bunbt nznyuennii. Mcrounuku csera. CnekTpbl U crnekTpanbHble annapatel. Buabt cnexktpos. Crnek-
TpanbHblil ananu3. MudpakpacHoe n ynasrpadpuonerosoe nznyuenne. Penrrenosckue nyun. [llkana snexrpo-
MarHUTHBIX H3JIYYEHHH.

KBaurtoBasi puzuka
CBeToBble KBAHTDI
3apoiaenue kBaHToBoii Teopun . Poroaddext. Teopust poTorddexra. Poronst. [Ipumenenue Gorosd-

dexra. [laBnenue ceera. Xumuueckoe aeiictaue cseta. @ororpadus 3anuch 1 BOCIPOH3BEAEHUE 3ByKa B KMHO.
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ATomHas Ppu3HKa

Crpoenue atoma. Mozaenb Tomcona. OnbiTel Pesepdopaa. ITnanerapuas monenb atoma. ITocrynathbi
Bopa. Mozens atoma Boziopoza no bopy. DkcrnepumMeHTalbHOE 10KA3aTeNIbCTBO CYIIECTBOBAHMSA CTALMOHAP-
HbIX cocTosuuil. Tpyanoctn Teopun bopa. Kpanrosas mexanuka. KopnyckynsipHO-BOMHOBOH Ayanu3sM. MHo-
rO2JIEKTPOHHbIE aTOMbI. KBAHTOBBIE HCTOUHUKH CBETA — JIA3€PhL.

Pu3HKA ATOMHOrO siAPA. DIeMeHTAPHbIE YACTHIbI

ATOMHOE PO U 3JIEMEHTapHbIE YaCcTHLIbl. MeTobl HaOMIOIeHNs U PErUCTPALIMH YJIEMEHTAPHBIX YaCTHILI,
OTKkpbITHE €CTECTBEHHOI paaoakTUBHOCTH. Asbda-, OeTa- n ramma-usnyueHus. PaguoakTuBHbIe npespatie-
HUsA. 3aKOH paanoakTuBHOro pacrnaja. Ilepuon nonypacnana. Mzoronel. Ilpasuno cmerenus. UckyccTBeHHoe
rnpeBpaiieHne aToMHbIX siiep. OTkpbiTie HeliTpoHa. CTpoeHHe aTOMHOrO sijipa. SnepHble CUilbl. DHEPrHsi CBA3U
aToMHbIX siiep. McKyccTBeHHas paiMoakTHBHOCT. S nepHbie peakuuu. Jlenenue sinep ypana. Llennbie snepHbie
peakuun. Anepubiii peaktop. Tepmosinepusie peakuuu. [Ipumenenne spepnoii sneprun. [lonyuenue paguoak-
TUBHBIX W30TOMNOB U UX NpuMeHeHue. buosoruueckoe aeicTeue paaoakTUBHBIX u3dyueHuit. Tpu sTana pas-
BUTHUA (u3uKN 3nemMeHTapHbIX vacTull. Pacnan weiitpona. OtkpbiTHe HelTpuHO. CKONMBKO CYLIECTBYET 3Je-
MeHTapHbIX yacTuy? KBapku u nx B3aumoneicraue

3nauenune QU3INKH 1151 00BACHEHHSI MHP H PA3BHTHS NPOH3BOAHTEIBHBIX CHJI 001EeCTBA.

Enunas d)uznquKaa KapTHHa MHpa. dusuka u HaYy4YHO-TEXHHYECKasi pE€BOJIIOLINS.

TemaTuyeckoe nnaHupoBaHue.
CTPYKTYPA KYPCA.

10 knacc (5 u B Hegento) Bcero 175 u (npodunbHasa nporpamma)

N2 n/ HassaHue Tembl ’ KonunuecTBo yacos Ha Temy

1 BeeaeHue 2u.

MexaHuKa 78 u.

KnHemaTuKka matepuanbHOM TOUKHK 24
2 JVHaMMKa maTepuranbHOM TOUYKK 27

3aKOHbI COXpaHeHuA 21

CraTtuka 6

MoneKkynsapHaa ¢usumka 34 u.
MKT 19
3 TepmoanHamumKa 15

dneKkTpoguHamuKka 36 u.

4 DNeKTpoCTaTMKa 18

3aKOHbI NOCTOAHHOrO TOKA 18

O606watowee nopTopeHue 2 y

®dusnmyeckmn NpakTMKym 15 4

PesepBHoe Bpemsa 8
Utoro 175
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11 knacc (5 u B Hegento) scero 165 u (npodpunbHaa nporpamma)

Ne n/n HasBaHue Tembl Konuyectso 4acoB Ha Temy
1. dneKTpoguHamuka - 27
MarHuTHoe none 13
DneKTpOMarHuTHas UHIYKIUS 14
2 Kone6aHua u BoHbI - 18
3 FeomeTpuyeckaa n BoOAHOBaAA onTuka - 40
4 KBaHTOBasA ¢usuka - 41
5 CtpoeHue BceneHHoi - 21
6 O6o06uwarlowee nosTopeHue 2 y
/ ®dursnyecknii npakTMKym 10 y
8 Pe3epBHOe Bpemsa 6 4
NTOro 165

34



