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IMMOACHUTEJIBHASA 3AIINCKA

Opranuzanus npenojaBanus yaeOHnoro npeamera «Pusnkay (6a30BbIi ypOBEHb) Ha

YPOBHSX cpeHero oomero oopazosanws B 2026/2027 yd4eOHOM TOAY OCYIIECTBISETCS B

COOTBCTCTBUH CO CICAYIOIIMMH HOPMATUBHO IIPABOBLIMU aAKTaAMM:

1.

2.

10.

11.

12.

13

Oepepanpubiii 3ak0oH 0T 29.12.2012 Ne 273-®3 «O6 o6pa3oBanuu B Poccuiickoi
®enepanumn.

Oepnepanbubiii 3ak0H  oT  19.12.2023 Ne 618-®3 «O BHeceHHMM U3MEHEHUN B
®denepanbHblil 3akoH «O0 oOpa3zoBanun B Poccuiickoit deneparum.

Oepnepanpubii 3ak0oH  oT  04.08.2023 Ne 479-®3 «O BHECEHHMM U3MEHEHUN B
®denepanbHblil 3akoH «O0 oOpa3zoBanuu B Poccuiickoit deneparum.

®enepanpublit 3akoH 0T 08.08.2023 No 328-D3 «O BHeceHUM W3MEHEHUH B cTaThil 29 u
47 ®denepanbHOro 3akoHa «O06 oopazoBanuu B Poccuiickoit deneparum.
[Mocranosnenne [IpaBurensctBa PD ot 11.10.2023 Nel678 «O0 yTBEp» I€HUU TPaBUI
npUMeHeHus JnekTpoHHoro ooOydenus, [OT mnpu peanuzauuu o0pa3oBaTeNbHOTO
poLecca.

[locTtanoBnenne [7aBHOro TroCyJapCTBEHHOIO CaHUTApHOTO Bpada Pocculickoi
@Deneparun ot 28.09.2020 Ne 28 «O6 yrBepxknenun canutapubix npasui CIT 2.4.3648-
20 «CaHUTapHO-2MIUIEMUONIOTHYECKUE TPeOOBaHUS K OpraHU3alUsM BOCHUTAHHUS U
o0OyueHus1, OTAbIXa U 030pOBJICHUs JeTed U mononexu» (Bmecte ¢ «CII 2.4.3648-20.
CaHuTapHble paBUia...»).

[ToctanoBnenne I'J1TaBHOrO roCyIapCTBEHHOrO CaHMTapHOro Bpada Poccuiickoit
Oenepanun oT 28 suBaps 2021 r. Ne 2 «O0 yTBepK/IeHUU CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «['murmennyeckre HOPMATHBBI M TPEOOBAaHUS K OOECIICYCHHIO
0e30macHOCTH ¥ (Min) 6€3BPEAHOCTH JUIS YeIoBeKa (PaKTOPOB Cpeabl OOMTAHUS.
[Ipuka3 MunucrepcrBa npocseuienust Poccuiickoir @enepanuu ot 31.05.2021 Ne 287
«O0 yTBepkIeHUU (QenepallbHOrO TOCYJapCTBEHHOTO 00pa30BaTeIbHOr0 CTaHAapTa
OCHOBHOTO 00111ero oopazoBanus» (3apeructpuposan 05.07.2021 Ne 64101).

IIpukasz MunuctepctBa mnpocBenieHus Poccuiickoit ®Penepanuu ot 18.07.2022 Ne
568 «O BHeceHMHM W3MEHEHHWH B (hefepalibHBId TOCyIapCTBEHHBINH 00pa30BaTEeNbHBIN
CTaHAapT OCHOBHOTO 0011ero oopazoBanus» (3apeructpuponan 17.08.2022 Ne 69675).
[Ipuka3 MunucrepcrBa npocseuieHust Poccuiickoit @enepanuu ot 18.05.2023 Ne 370
«O0 yrBepxkaeHuu ¢eaepanbHON 00pa30BATEIBLHOM MPOrPaMMbI OCHOBHOI'O OOIIETO
obpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74223).

[Ipuka3z Munnpocsenienust Poccun ot 22.01.2024 Ne 31 «O BHeceHUM M3MEHEHMIl B
HEKOTOpbIe MpuKa3sl MuHHMCTEpcTBa 00pa3zoBaHusl U Hayku Poccuiickoit denepauuu u
MunucrepcTBa mpocBemieHuss Poccuiickoit ®denepanuu, Kacarommecs ¢eaepaabHbIX
rOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYAIBHOTO OOIIETO OOpa3oBaHUS H
OCHOBHOTO 00I1IeT0 00pa30BaHuUsD».

[Ipuka3z MunucrepcrBa npocseuienus Poccuiickoit @enepaunn Ne 110 ot 19.02.2024 «O
BHECEHUU W3MEHEHUH B HEKOTOpble MpHKa3bl MHHHCTEPCTBA OOpa30BaHHS U HAyKU
Poccniickoit @enepanuun 1 MuHucrepctBa npocsemeHus Poccuiickoint ®enepanuu,
Kacatotuecs GefepanbHbIX TOCYJapPCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB OCHOBHOTO
obmero oopazoBanus» (3apeructpuponan 22.02.2024 Ne 77331).

. [Ipuka3 MunucrepctBa npocsenienus Poccuiickoin @enepanuu ot 19.03.2024 Ne 171 «O

BHECEHMM M3MEHEHUI B HEKOTOpBIE ITpuKa3sl MuHucrepcTBa npocsemenus Poccuiickon
Oenepanun, Kacaromuecs (QenepanbHbIX 00pa30BaTEIbHBIX MPOTPaMM HaYdalbHOTO
obmero oOpa3oBaHWs, OCHOBHOTO OOIIEro OO0pa30oBaHHUS © CPEAHETrO OOIIEero
oOpa3zoBanus» (3apeructpuponat 11.04.2024 Ne 77830) — 3a UCKIIIOUEHUEM MOIMYHKTA
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8 u mommyHkta 17 (B uactu, Kacawomieics ydeOHbIX mnpenmetoB «Mcropus» u
«O01mecTBO3HaHNE ) yHKTA | M3MEHEHUIA.

[Ipuka3z MunucrepctBa npocseuieHus Poccuiickoit ®enepanuun Ne 1028 ot 27.12.2023
«O BHECCHHMHM M3MCHCHHI B HEKOTOPBIC MPUKa3bl MUHUCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit ®enepanmu u MunuctepcTBa mnpocBenieHus Poccuiickoit denepanuu,
Kacaromuecs GpenepaabHbIX TOCy1apCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB OCHOBHOTO
o0miero oopazoBanus U cpeanero obuiero oopazosanus» (3apeructpuposan 02.02.2024
Ne 77121).

[Ipuka3z MunucrepcrBa npocsemienust Poccuiickoit ®enepanun Ne 62 ot 01.02.2024 «O
BHECEHMM M3MEHEHUI B HEKOTOpBIE ITpUKa3sl MuHucrepcTBa npocsemenus Poccuiickon
Oenepanun, kacawomuecs (enepaabHbIX 00pa30BATENBHBIX MPOrPaMM OCHOBHOTO U
cpenHero obmiero oopazoBanus» (3apeructpuposan 29.02.2024 Ne 77380).

[Ipuka3z Munucrtepcrsa npoceiienus Poccuiickoit @eaepaunn ot 09.10.2024 Ne 704 «O
BHECEHMM M3MEHEHUN B HEKOTOpBIE ITpuKa3sl MuHucrepcTBa npocsemenus Poccuiickon
Oenepanuy, Kacaromuecs (QenepanbHbIX 00pa30BaTEIbHBIX MPOTPaMM HaYdalbHOTO
obmiero oOpa3oBaHMs, OCHOBHOTO OOIIEro OO0pa3oBaHHUS H CPEAHETr0 OOIIero
oOpazoBanus» (3apeructpuponat 11.02.2025 Ne 81220).

[Ipuka3 Munucrepcrsa npocseuieHust PO ot 12.02.2025 Ne 93 «O BHeceHUH U3MEHEHUS
B noamyHKT 18.3.1 mynkra 18.3 denepanbHOro rocyaapcTBeHHOTO 00pa30oBaTENbHOTO
CTaHJapTa CpeAHero oO0IIero oOpa3oBaHUs, YTBEPKAECHHOIO IpHUKa3oM MMHHCTEpCTBa
oOpazoBanusi u Hayku Poccuiickoit ®enepauuu ot 17 wmas 2012 1. Ne 413»
(Bapeructpuponan 17.03.2025 Ne 8§1559).

[Tpuxa3z Munmnpocemenuss Poccun ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsiaka
OpraHM3allii M OCYLIECTBJICHHUS O0pa30BATEIbHOW JEATEIBHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTeabHBIM IPOTpaMMaM — OOpa30BaTeIbHBIM IMPOrpaMMaM HadalbHOTO
0011ero, OCHOBHOI'O OOLIET0 U CPEeTHEro OOLIEro 00pa30BaAHUD.

[Tpuxaz Munnpocsemenus Poccunm ot 21.09.2022 No 858 «O06 yTBepkIeHUU
(denepanbHOro nepeyHs yueOHUKOB, JONYLUIEHHBIX K HMCIIONb30BAHUIO MPU pealn3aliu
UMEIOIINX TOCYJapCTBEHHYIO aKKpPEAUTALMI0O 00pa30oBaTEeNbHBIX MPOTrpaMM HadalbHOTO
o0mIero, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHUS OpTraHHU3AIUSIMU,
OCYIIECTBISIOIUMU 00pa30BaTeNbHYIO JAESATEIbHOCTh U YCTAHOBJICHHS TMPEACIbHOTO
CpOKa HMCIIOJIb30BAaHMS NCKIIOUEHHBIX YUCOHUKOBY.

[Ipuka3z Munnpocsenienusi Poccun ot 21.02.2024 Nel19 «O BHeceHMM H3MEHEHHMI B
npusiokeHuss Ne 1 u Ne 2 k Ilpuxazy Munnpocsemenus Poccun ot 21.09.2022 Ne 858
«O0 yrBepxkaennn OIIY, nomymeHHbIX K WCMOJIB30BAHUIO MPU PeaTU3alluid UMEIOIINX
TOCYJapCTBEHHYIO AKKpPEAMTAIMIO O0pa3oBaTENbHBIX MPOTPaMM HAYaIbHOTO OOIIEro,
OCHOBHOTO o0miero, CpeIHero o01iero o0Opa3oBaHUs OpraHHu3aIUsIMH,
OCYIIECTBIISIONIMMHA 00pa30BaTENbHYIO JEATEIBHOCTh M YCTAHOBICHHS IPENEIBHOTO
CPOKa MCIOJIb30BaHUS UCKITIOYCHHBIX YUEOHUKOBY.

[Ipukaz MuHmcTepcTBa HayKHM W BbICIIETO oOpa3oBaHusi Poccuiickoit ®enepanum,
MunucrepcrBa npocsemenust Poccuiickoit @enepanuu ot 30.06.2020 Ne 845/369 «O06
yrBepkaeHnn [lopsiaka 3adera opraHu3ammel, OCYHIECTBISIONICH 00pa30BaTEIbHYIO
NESTENIbHOCTh, PE3yJIbTAaTOB OCBOCHHUS OOYYaIOIIUMUCS Y4€OHBIX IPEIMETOB, KYpCOB,
JTUCHUIIIUH (MOJyJieH), MPaKTHUKH, IOMOJHUTEIBHBIX 00pa30BaTE/IbHBIX MPOTPaMM B
JIPYTUX OPTaHU3AlMIX, OCYIIECTBISIONNX 00pa30BaTEIbHYIO ACSITENEHOCTDY.

[Ipuka3 Munnpocsemenust Poccun ot 03.08.2023 Ne 581 «O BHeceHHMH U3MEHEHUS B
OYHKT 13 mopsiika opraHu3aldy U OCYIIECTBICHHUS 00pa30BaTeIbHON AESTENbHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM TpOrpaMMaM - 00pa30BaTeNbHBIM IPOrpaMMaM
HAYaJpbHOrO OOIIEro, OCHOBHOTO 00mIero © cpexHero obmiero oOpa3oBaHUS,
YTBEPKICHHOTO TIprKa3oM MunuctepcTBa npocsenieHus: Poccuiickoit @enepamuu ot 22
Mapta 2021 r. Ne 115».
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23. Ilpuka3z Munnpocsemenust Poccun 04.10.2023 Ne 738 «O6 yTBepxkaeHuu deaepaibHOro
NepeyHsl 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, JONYUICHHBIX K MCIIOIb30BaHUIO
Opy  peanu3alil  HMEIOIIUX TOCYIapCTBEHHYIO aKKpPEAUTAlUI0 00pa30BaTeIbHBIX
pOrpaMM HavaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHEro 001mero oopa3oBaHus».

24. [Ipukaz Munnpocsemenuss Poccun ot 21.06.23 No 556 «O BHeceHMU W3MEHEHUN B
npuioxenus Ne 1, Ne 2 k nmpuka3zy Munnpocsemienust Poccuu ot 21.09.2022 Ne 858 «O06
yTBepKACHUH (eAepatbHOro NepedyHs yueOHUKOB, JOMYIIEHHBIX K HCIOIb30BAHUIO MIPU
peaM3ali UMEKUINX FOCYAapCTBEHHYIO aKKpEIUTAILUI0 00pa30BaTelbHBIX IPOrpaMM
HA4yaJgpHOrO  OOIIEro, OCHOBHOTO  0O0mIero, cpexHero oOmiero  oOpa3oBaHUS
OpraHu3aIUSIMH, OCYIIECTBISIFOIIMMHU 00pa30BaTEeNIbHYIO ICATEIBHOCTD, U YCTAHOBIICHHS
MPENIeTbHOTO CPOKA UCIOIB30BAaHUS UCKITIOYCHHBIX YUEOHUKOBY.

25. MeToauueckue peKOMEHIANY o 00eCeueHII0 ONTUMH3anU y4eOHoil Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pazpaboranusie PenepanbHOi CiIy:k00i M0 HaA30py B
cdepe 3amuUTH MpaB moTpeduTeneid u omaromnoiryuns denoeka, PEYH «Denepanbubrit
Hay4YHBIN 1eHTp ruruensl uM. ©.d. Ipucmana» PocniotpebHaazopa u ap.).

26. MeToauuecKkue pPEeKOMEHIAIMH 10 OOECICYCHHIO CaHUTAPHO-3HIEMHOIOTUYECKIX
TpeOoBaHUIl mpu peanu3aluu  OOpa3oBATENBHBIX MPOrpaMM C MPUMEHEHUEM
DIIEKTPOHHOTO OOY4YeHHsI W JTUCTAHIMOHHBIX OOpa3oBaTeNbHBIX TexHOonorud (MP
2.4.0330-23 ytB. 29.08.2023 pyxoBomuteneM dDenepanbHOl CIykObl 1O HAI30py B
cdepe 3ammThl IpaB NOTPeOUTENCH M OJIAronoydrs 4eioBeKa, [ TaBHBIM CaHUTAPHBIM
BpauoMm PO A 1O. [Tomnosoii).

B meneBoit pa3nen OCHOBHBIX 00IIe00pa3oBaTENbHBIX IMpPOrpaMMm B 1. 16 mobaBieH
IOPUHIIUAI «O0ECTeueHus: CaHUTAPHO-IMUIEMHUOIOTHYECKOW 0€30MacHOCTH O0y4aroluxcs» B
COOTBETCTBUHM C TPEOOBaHMSIMH, TPEAYCMOTPEHHBIMH CAaHUTAPHBIMHU TPABWIIAMH W HOPMaMHU
CanlluH 1.2.3685-21 «['urneHM4eckue HOPMATHBBI M TPEOOBaHUS K OOCCIICUCHHIO
O0esomacHocTH ® (WiaM) OE3BPETHOCTH Il  dYeloBeKa (aKTOPOB Cpelbl  OOHTaHUS,
YTBEP’KACHHBIMU ~ [TOCTAHOBJCHHEM [ J1aBHOTO TrOCYJapCTBEHHOTO CAaHUTAapHOTO Bpaua
Poccuiickoit denepaunn ot 28 smBapsa 2021 r. Ne 2 (3apeructpupoBaHO MHHHCTEPCTBOM
toctuin  Poccuiickoit @enepanuu 29 suBapst 2021 1., peructpanmoHHbii Ne 62296), ¢
MU3MEHEHUSIMU, BHECEHHBIMU [TOCTAHOBJIEHUEM | JTaBHOTO rOCyapCTBEHHOTO CAHUTAPHOIO Bpaya
Poccuiickoit ®@enepanuu ot 30 ngexadps 2022 r. Ne 24 (3apeructpupoBaHO MHHHCTEPCTBOM
toctuiu - Poccuiickoit  ®enepanmun 9 mapra 2023 1., peructpanuoHasiii  No  72558),
neiictByromumu g0 1 mapra 2027 r. (nanee — ['urueHndyeckue HOPMATHBBI), U CAHUTAPHBIMU
npaBwiamu CIT 2.4.3648-20 «CaHATapHO-3IHIEMHOJIOTHYECKIE TPEOOBAHUS K OpraHH3alHsIM
BOCIIUTAHUS M OOY4YEHUS, OTIbIXa W O3JOPOBIICHHUS J€TEHl M MOIJIOACKU», YTBEPKICHHBIMU
MOCTAHOBJIEHUEM [ JIaBHOTO TOCYJJapCTBEHHOI'O CAaHUTApHOTO Bpadya Poccuiickon deaepanuu oT
28 centabps 2020 r. Ne 28 (3apeructpupoBaHo MUHUCTEPCTBOM IocTUlMU Poccuiickoit
Oeneparuu 18 nexadbps 2020 r., perucrpanmonubnidi N61573), aeiictByrommumu 10 1 sHBaps
2027 r. (nanee — CaHUTAPHO-DMIHIEMUOIOTUYECKUE TPEOOBAHUA).

B HOBOHl penakuuy U3I0KE€H NPUHLMII 30pPOBbECOEPEHKEHUS: «IIPU OpraHU3aALUU
00pa30oBaTeNnbHOI 1eATeNbHOCTH HE JIOMYCKAETCS HUCIIOIb30BAHUE TEXHOJIOTHIl, KOTOPbIE MOTYT
HaHECTH Bpel (u3MYecKoMy M (MJIM) IICUXMYECKOMY 370POBBIO OOYYAIONIUXCS, MPUOPUTET
UCIOJIb30BaHUS 3[I0pPOBhECOEPETaONINX MeJarOTMUECKUX TEXHOIOTUI.

B nensix cokpaimienus Harpy3ku Ha oOy4yarolUXCsl ONPEAENIEHO MPEIEIbHO JTOIMYCTUMOE
KOJINYECTBO KOHTPOJBHBIX W MPOBEpOUYHBIX pabor (B Tom uymcie BIIP) B pamkax yueOHBIX
MPEeIMETOB: «00beM yueOHOr0 BpEMEHH, 3aTPauyuBaEMOro Ha MPOBE/IEHNE OLIEHOYHBIX MIPOLIEYD,
He JoibkeH mpeBbimath 10% oT Bcero oobema yd4eOHOro BPEMEHH, OTBOJAMMOIO Ha U3y4eHUE
JAHHOTO Y4eOHOT0 MpeIMeTa B JAHHOM KJIACCE B TEKYIIEM Y4€OHOM TOIy».

[Iporpamma mo ¢usmke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJOXEHUH U TpeboBaHU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
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oOpa3oBaTenbHOl mporpamMmsbl, mpenacraBieHHblx B @DPI'OC 000, a Takxke ¢ y4€ToMm
dbenepaibHOM paboueld mporpamMmbl BocmuTaHuss v KoHUENUMM TpernojaBaHus ydeOHOTO
npeaMera «PusuKay.

Cogepxanue  mporpaMMmbl 1o (u3MKe ~— HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYaloUIMXCSd W OpraHu3alui0 H3ydeHHs (QU3UKA Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke YYUTHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanmmszanuu  TpedoBanuit PI'OC OOO K 1UIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTarTaM  OOydeHHs, a  TakkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIUBACT paclpelesieHue y4eOHOTO Marepuana Mo ToaaM
oOyueHusi (1Mo kiaccam), NpeajiaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh HM3YUYCHHUS TEM,
OCHOBaHHYK0 Ha JIOTUKE PAa3BUTHS NPEIMETHOrO COJAEpXKaHUS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yJaroIIMXCSl.

[Iporpamma o ¢usmke pazpaboTaHa C IEIbI0 OKa3aHU METOIMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUH Pabodeii MPOrpaMMBbI 110 YICOHOMY MTPEIMETY.

[Iporpamma mo ¢usmke 06a30BOro ypoBHSI Ha YpOBHE CpeIHEro oOmero odpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOil mporpammsbl, mpexacraBieHHbix B PI'OC COO, a Takke ¢ y4€ToM
denepanbHOi paboueil TporpaMMbl BOCIMTAHHMS M KOHIEHIMH TPENOJaBaHus Yy4eOHOTO
npeamera «@Pusznka» B o0pa3oBaTeNbHBIX  Opranmzanusax Poccuiickont ~ ®Dexnepanuu,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mporpaMMbl 1O (pHU3MKEe HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-
Hay4yHOW KapTuHbl Mupa obyuarouuxca 10—11 kmaccoB npu oOyueHuun ux usuke Ha 6a30BOM
YPOBHE HA OCHOBE CUCTEMHO-/IEATeIbHOCTHOrO Noaxoa. [Iporpamma mo ¢usuke COOTBETCTBYET
tpeboBanusiMm ®I'OC COO K mIaHUpPYEeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeIMETHBIM
pe3ynbTaTaM OOy4YeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pealM3allli MEKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH Y4YEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3Y4YCHUsI (PU3UKU HA YPOBHE CPEIHEr0 00IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIE, METaNpeJAMETHhIE, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yNbTaThbl OCBOCHUS Kypca PU3MKHU HAa 0a30BOM ypOBHE, B TOM UHUCIIE

IPEIMETHBIC PE3YJIbTATHI 10 TO/1aM O0YUYCHHUS;

e coaepxaHue yueOHOro nmpeamera «PU3uKay Mo rojgam o0ydeHHs.

dwu3nKa Kak Hayka 0 HanOosee oONIMX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KAYECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
[konpHBIA Kypc (U3UMKH — CHUCTEMOOOpA3yIOLIUN [l E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U ABJICHUH, U3y4aeMbIX
XUMHEH, Ononoruei, pusmueckoir reorpadueir u actpoHoMmueil. Mcrmonp30BaHHEe W aKTHBHOE
npuMeHeHne (U3MYeCKUX 3HAHWUN ONpeAeNsieT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJOTH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYCHHS HOBBIX
MaTepuasoB C 3aJJaHHbIMUA CBOWCTBAMU U JpYyrux. M3yuenue Gpu3nKu BHOCUT OCHOBHOM BKIIaJ B
(opMHEpOBaHNE €CTECTBEHHO-HAYYHON KAPTHHBI MUpa 00yJarommxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSATh HAyYHBI METO/I MTO3HAHUS MPHU BHIMOTHEHUH UMHU YYEOHBIX UCCIIEI0BAaHUM.

B ocHOByY kypca ¢u3uku A ypoBHS cpeAHero oOuiero oopa3oBaHus MOJIOXKEH Pl UIEH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK MIPUHITUIIBI €T0 MIOCTPOCHHS.



Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHall U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOM (DH3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEll MaTepuan Kypca QU3UKU 00beTUHEH BOKPYT
¢usznueckux Teopuil. Bemymmum B kypce sBhsiercss (GOpPMUPOBAHHME MPEICTaBICHHA O
CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus npenmnosaraeT UCIOIb30BaHUE TYMaHUTapHOTO
noTeHuuana (U3NIECKOi HayKu, OCMBICTICHHE CBS3HM Pa3BUTUSL (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTMYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpusnku nperonaraet 3HakOMCTBO C IIIMPOKUM
KPYrOM TEXHHUYECKHX M TEXHOJOTUICCKUX MPHIIOKEHNUN N3YUICHHBIX TEOPUH B 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcs IMOCPEICTBOM BBEICHHUS DSJIEMEHTOB COJEp>KaHUs,
MOCBSIIEHHBIX JKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pPa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CyX)AeHUs po0IeM palnoHaIHLHOTO PUPOIOTIONF30BAHUS U
IKOJIOTMYECKOM 0€3011acHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (M3MKM Ha yYpOBHE CpEIHEro ooOuiero odpazoBaHus
ABISAIOTCA (pU3ndeckue Teopuu ((PpopMUpOBaHUE MPEACTABICHUM O CTPYKType IOCTPOCHUs
dbusnueckoit Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O TPUPOJIE, TPAHUIAX MPUMEHHUMOCTH TCOPHH, IJIS OIMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJICHUH U TPOIIECCOB).

CucTeMHO-eSTeNIbHOCTHBIN MOAX0A B Kypce PU3UKU peaTu3yeTcs MpekIe BCero 3a cuér
OpraHu3aIluy SKCIIEPHUMEHTAILHON JesTeIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(UBHKH — 3TO HCIIOJIb30BAHUE CHCTEMbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIICPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nke OOBEIUHEHBI B OOMIMK CITMCOK
YUEHHYECKUX MPAKTHUECKUX paboT. BeimeneHue B ykazaHHOM mepeyHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJSL U OLEHKH, OCYIIECTBISIETCS y4YaCTHHUKaMU 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS M OCHAIICHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYUYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpEHWS,
UCCIICIOBaHMS 3aBHUCHUMOCTEH (PU3MUECKHX BENWYMH W IOCTAHOBKY OIBITOB MO MpPOBEPKE
MPEJIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHUE yACNSETCS PEIICHUIO PAacUETHBIX UM KaYeCTBCHHBIX 3aaad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4M C SIBHO 3aJIaHHON (PU3MUYECKON MOJENbIO,
MO3BOJIAIOIINE TPUMEHSITh U3yYEHHBIEC 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieria Kypca,
TaK U HMHTETPUPYS 3HAHUSA U3 pPa3HbIX pa3aenoB. [l KauecTBEHHBIX 3a/Jay MPUOPUTETOM
SBIISIIOTCS  33JlaHUsl Ha OOBSCHEHWE TMPOTEKaHWS (PU3NYCCKUX SBICHUH W TIPOIECCOB B
OKpY)KaroIIel >KU3HHU, TpeOyromue BbIOOpa (U3MYECKOW MOJICIU IS CUTYallMH TPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanusamMu DPIOC COO k MarepHalbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4eOHOTo mporecca 0a3oBBI YpOBEHb Kypca (M3MKA Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJDKCH M3y4aThCs B YCJIOBHSIX MPEIMETHOrOo KaObwHeTa (U3MKH WU B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTro LKKiIa. B xabunere
(bu3HUKH JOMKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 0OOPYAOBAHKE ISl BHIIOTHEHUS YKa3aHHBIX
B TporpamMme 1o (U3MKEe YYCHHUYECCKHX TPAKTHYECKUX pabOT H JACMOHCTPAIMOHHOE
00opyI0BaHuUE.

JlemoHcTpanmonHoe o0OopyaoBaHue (opMHUpyeTcs B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHON JOCTaTOUYHOCTH M 00ECHeYMBAaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe MO



(1)I/ISI/IK6 KIIFOYCBBIX ,Z[GMOHCTpaI_[I/Iﬁ AJIsL UCCIICAOBAHHUA H3YUACMbIX SIBJICHUN U IIpouccCoBs,

SMITUPUYCCKUX U q)YHZ[aMeHTaHBHI)IX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHﬁ.

JlaGopaTtopHoe 00OpymOBaHHE JJIsl YIYCHHUYECKHX IMPAKTHYECKHX paboT (GopmupyeTcs: B
BU/IC TEMAaTHUECKMX KOMILIEKTOB M OOECIeUYMBAETCs B pacyére OJHOrO KOMIUIEKTa Ha JBYX
oOydarommxca. Temarndyeckne KOMIUIGKTHI JIaOOpAaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
HIOCTPOEHBI Ha KOMIUICKCHOM HCIHOJBb30BaHHM AHAJIOTOBBIX W IU(POBHIX MPHUOOPOB, a TaKKe

KOMIIBIOTEPHBIX H3MEPUTEBHBIX CUCTEM B BUC U(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU 1IENIIMU U3Y4YECHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dopMupoBaHHE HHTEpeca W CTpeMJIeHHs OOydJalomMXCsi K HAyYHOMY HW3YyYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEACTABICHUH O HAydHOM METOJIe TO3HaHWsA W (opMupoBaHUE
MCCJIEI0BATENIbCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHUsS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHre yMEHUI OOBACHATD SBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe MPENCTABICHUN O POIH (PUIUKU ISl Pa3BUTHSI APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHM.

JlocTiokeHne STHX Mesel o0ecreynBaeTcsi pelieHneM CIEAYIONMX 3a7ad B IpoIecce
U3y4eHHUs Kypca (PU3UKU Ha YPOBHE CpeJIHero o0ero oopa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsi MEXaHUKY, MOJIEKYJISPHYIO (U3UKY, IEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKy U 3JIEMEHThI aCTPOPU3UKY;

dopMHpoBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HaHUA JUIsl OOBSICHEHUS
Gu3nuecKkux SBIEHUM B MNpUpoJe M JUIsl NPUHATHUS HPAKTUYECKUX peIIeHUud B
HIOBCEHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIICHUs pa3lIMYyHbIX 337ad C SIBHO 3aJaHHON (usnueckon
MOZETbI0, 3a7ad, MOAPAa3yMEBAIOIIUX CAMOCTOATENIBHOE co3haHue (usndeckon
MOJIEIIU, aJCKBaTHOHN YCIIOBHAM 3a/1a4H;

NOHMMaHuE (PU3MUYECKUX OCHOB M TPUHIHUIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CpeNy;

OBJIQ/ICHUE METOJaMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (DU3MUECKHUX
SKCHEpPUMEHTOB, aHaJW3a M  UHTepOpeTanuu  UHPOpPMALUHU,  ONpeAeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O pe3yJIbTara;

CO3/1aHUE YCJIOBUMN /ISl pa3BUTHsI YMEHUHN MMPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
NeSITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YPOBEHb) Ha YpOBHE CPEAHETO OOIIEro 0O0pa3oBaHHS
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipenyaraemeiii B mporpamme 1o (pu3mKe nepeyeHb Ja0OpaTOPHBIX U MPAKTUICCKUX pabOT

SBIISIETCS. PEKOMEHJOBAaHHBIM, YYHTEIb JeJaeT BBIOOp IMPOBEACHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJYarOIINXCS.



COJEPXAHUE OBYUYEHUA

10 KJIACC

Pa3znen 1. du3uka u MeTOAbI HAYYHOI0 NO3HAHUSA
®usuka — Hayka o npupoze. Haydnsle MeToabl MO3HaHUSA OKpyXKarowmero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE O3HAHMS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NUYECKUX SBICHUHA M mporeccoB. Haydnrple rumore3sl. Pusnveckne
3aKOHBI ¥ TeOpUU. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Posnp u mecto ¢u3uku B (GOPMHPOBAHMU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
IIPaKTUYECKON AEATEIBHOCTH JIIOICH.
Jlemoncmpayuu
Amnaiorosbsle U HU(POBbIE U3MEPUTENbHbIE IPUOOPHI, KOMIIBIOTEPHBIC TATUUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHE. OTHOCUTENBHOCTh MEXaHHUYeCKOoro nBuxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOPOCTh (CpemHssl CKOPOCTh, MTHOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIIMH HA OCH CUCTeMbl KoopAuHaT. CloXKeHHE MepeMEIIeHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE ABIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYyTU U NIEPEMEIICHUSI MaTEPUAIIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe najeHue. Y CKopeHue CBOOOHOTO TaACHUSI.

KpuBonuneiitnoe pABmkeHue. JIB)KEHHWE MaTepHaNbHOM TOUYKM MO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJOBasi CKOpPOCTb, JHHEWHas cKopocTh. llepuon u
yacToTa oopaiienus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHHUE: CITUIOMETP, IBUKEHUE CHAPSIIOB,
LEIIHBIE U pEMEHHBIC NIepeaadH.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, HILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHUK JBHKEHUS.

[IpeobpazoBanue ABMKEHUN C HCTIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpoIIeHHOT0 MO YIIOM K TOPU30HTY U TOPU3OHTAJIBHO.

H3mepenne yckopeHust CBOOOIHOTO MaeHHUSL.

Hamnpagnenue ckopocTH Nnpu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol

H3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LENbIO OMPEIeTICHIs] MTHOBEHHON CKOPOCTH.

HccnenoBanre  COOTHOLIEHUS ~ MEXAYy  IMyTSAMH, [POWISHHBIMH  TEIOM  3a
MOCJIEIOBATEIbHBIE PaBHBIC IPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBJKEHHH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

W3ydeHnue ABMKEHUS LIApUKa B BSI3KOM JKUIKOCTH.

W3ydenue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpunumn otHocuTenbHOCTH ["anmnest. [lepBoiil 3akoH HetoroHa. UHEpianbHbIE CHCTEMBI
OTCYETA.

Macca Tena. Cwma. I[lpunnun cynepnosunuu cui. Bropoi 3akoH Hprorona s
MaTtepuanbHoU Touku. Tperunii 3akoH Hpr0TOHA 1151 MaTepUaNbHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kadeHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUs U cuia TpeHus nokos. Koagdunuent tpenus. Cusaa conpoTUBICHUS
IIPU JIB>KEHUH TeJla B )KUJKOCTH WM rase.

[TocTynarenbHOE 1 BpamaTesibHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauieHus. [lnedo cumbl. YclnoBuS paBHOBECHS
TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOALIMUIHUKY, JIBUXEHUE
HCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPUUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaiiuu.

HesecomocTs. Bec Terna npu yCKOpEeHHOM NOABEME U TTAJICHHUH.

CpaBHEeHHE CHUII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUS.

VYcnoBust paBHOBecus: TBEPAOro Tesia. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

W3ydenue aBuxeHust OpycKa Mo HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHE U PE3MHOBOM
oOpasiie, oT ux aedopmariiu.

HccnepoBanue yciaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPaLCHUS.

Tema 3. 3axonvl coxpanenus ¢ mMmexaHuke

Nmnynbsc MaTepuanbHON TOUYKHU (TeJa), CHCTEMbl MaTepUalbHbIX ToueK. IMITyIbC CUITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITyJibca. PeakTHBHOE ABUKEHUE.

PaGora criipl. MOIIHOCTE CHJIBL.

Kunernyeckasi sHeprus matepuaibHOM TOYKU. Teopema 00 HM3MEHEHUHM KHUHETHYECKOU
SHEPIuMu.

[Torenuuanesuas sueprus. [loreHnnanbHast SHEPrust ynpyro a1eGopMupoBaHHOM MPY>KUHBIL.
[ToreHuuanpHas SHEPTUs Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHuuanpHble U HEMOTEHIMATbHBIE CUJbl. CBsI3b PabOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHME: BOJOMET, KONEP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[lepexon mOTeHIIMATBHON YHEPTUH B KHHETUUYECKYIO U OOPATHO.



Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol

N3yuenune abCONMIOTHO HEYHNPYroro yjaapa C IOMOIIBI JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccnenoBanue cBs3u pabOTHl CHUIIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEprud Tela Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nea 3. MoJsekynsipaast pu3nka 1 TepMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEOPUH U UX ONBITHOE 00OCHOBaHHUE.
BpoynoBckoe nBmxenune. Jnddys3us. Xapakrep IBUKESHUS U B3aUMOCHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHusi Ta3oB, KMJIKOCTEH M TBEPABIX Tl U OOBSICHEHHWE CBOWMCTB BELIECTBA Ha
OCHOBE JTHX Mogzeine. Macca u pasmepsl Mosiekyn. KommuectBo Bemectsa. IloctosiHHas
ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYIISIPHO-KMHETHUECKONH TEOPHUH
ujeanpHoro rasa. AOCOJIIOTHasg TemIiepaTypa Kak Mepa CpeaHell KHHETHUYECKOH SHepruu
TEIUIOBOrO JBIKeHUs wacTul rasa. [llkama temmneparyp KeneBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B HI€aJbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoIEecCoB: H30TepMa,
M30X0pa, u3obapa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCANHECHU.

OnbITh! 10 AU( Y3UHN KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO IBUIKEHUS.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBHSL.

Monens, HIUTFOCTPUPYIOLIAs IPUPOLY JABJICHMS ra3a Ha CTEHKH COCYJa.

OneIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOH KOMHATe Ha OCHOBE H3MEpPEHHH 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPbl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKIY ITapaMeTpaMU COCTOSIHUSI pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHss 3HEpruss TEPMOJMHAMHYECKOW CHUCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TemoTel U pabora. BHyTpeHHss 3HEprus 0JHOATOMHOIO
UJCAIBHOTrO raza. Buasl Teruionepenadn: TEIIONPOBOAHOCTh, KOHBEKLUS, U3Iy4CHHE. Y AeiIbHAsA
TEIJIOEMKOCTD BelecTBa. Koan4ecTBo TEIIOTHI IIpH TEIUIoNepeaaye.

[lonsatne 00 ammabatHOM mpouecce. IlepBblii 3akoH TepMmoaMHaMuKu. [IpuMeHenue
IEpBOro 3aKOHA TEPMOAMHAMUKU K H3ompoueccaM. I'paduyeckas naTepnpeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpatuMocTh npoLeccoB B IPUPOJIE.

TennoBbie MamuHbL. [IpuHIMIE feiicTBUS TeTToBBIX MamuH. [Ipeobpa3zoBanus YHEPTUN B
TeIU1oBbIX MamnHax. Koagdunuent noneznoro aeiicreus ternoBoil Mamuubsl. [Hukn Kaphao u
ero ko3¢ (UIMEHT MOJIE3HOT0 IeHCTBUS. DKOJIOTHYeCKHe IPoOIeMbl TEIIO3HEPTEeTHKH.



TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: JBUTATelh BHYTPEHHETrO
CropaHusi, ObITOBON XOJOIMIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MmeHeHre BHYTpEHHEH SHEpruu Tejla MPU COBEPIICHUU pPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TIOJ ACHCTBHEM CXAaTOro BO31yXa, HarpeBaHue »¢upa B JATyHHOU TpyOKe MyTEM
TpeHUs (BUICOIEMOHCTpAITH).

W3meneHnue BHyTpeHHEHN 3HEpIUM (TeMIepaTyphl) Tejla IPpU TEIUIoNepe1ade.

OnbIT 0 agquabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu napoBoii TypOHUHBI, IBUTATelNs BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuu sxkcnepumenm, nabopamopnuie pabomuol

H3mepenue yaeiapbHON TEIIOEMKOCTH.

Tema 3. Azpecammusle cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne u KoHAeHcauus. Vcnapenue W  kumeHue. AOCONOTHas U
OTHOCHUTEIIbHAS BIAKHOCTHh BO31yXa. HachIeHHBIN map. Y enbHas TEIIoTa mapooopa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHHUS.

Teépmoe Teno. Kpucrammuaeckne u amopdHbIe Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIIOB.

>KI/II[KI/Ie KpUCTaJLJIBI. COBpeMeHHHC MaTCpHabl. IInaBnenue u KpucCTaJluIn3anu. YaenbHas
TCILJII0TA I1IJIaBJICHHUA. Cy6J'II/IMaI_II/I$I.

YpaBHEHHE TEIUIOBOTO OanaHca.
TexHudeckue ycTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHUE: TUIPOMETP U IICHUXPOMETP,

KaJIOPUMETP, TCXHOJIOTHUHU IMOJIYUYCHUA COBPEMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoB.

Kunenue npu MoHMWKEHHOM JaBJICHUH.

CnocoObl U3MEPEHMS BIAKHOCTH.

HaOGmonenre narpeBanus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIIECTBA.
JleMOHCTpanus KpUCTalioB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

H3mepeHne OTHOCUTENBHON BIQKHOCTH BO3/IyXa.

Pa3nen 4. DaekTpoanHaMuKa

Tema 1. Inexkmpocmamuxa

DOnekTpuzanus Tel. OJNeKTpudeckuid 3apsan. JlBa Buga SIEKTPUUECKUX 3apsOB.
[IpoBogHMKY, THUANEKTPUKH U OJYTIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO0 3apsia.

B3aumoneiictBue 3apsnoB.  3akoH  Kymona. ToweuHblil  3nekTpuueckuil  3apsn.
Onektpuueckoe mone. Hanpsk€HHOCTh siekTpuueckoro monsd. [lpuHmmn cyneprno3unuu
ANEKTpUYECKUX Moiel. JINHUN HAnpsHXKEHHOCTHU 3IIEKTPUIECKOTO TOJIS.

Pabora cunm onektpocratudyeckoro moia.  [lorenmman. Pa3HOCTE  TOTEHIMAJIOB.
[IpoBOAHMKY M IHUANEKTPUKH B AIEKTPOCTATUUECKOM MoJe. [{udnekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTs. KoHzmeHncaTop. D1eKTpOEMKOCTh IUIOCKOTO KOHAEHCATopa. DHEeprus
3apsHKEHHOT0 KOHJEHCATOpA.

TexHuuyeckue ycTpoiiCTBa M MPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOII, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsT 3aIIUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KOHJCHCATOP, KOIMUPOBAIBHBIN
amnmnapar, CTpyWHBII PUHTEP.

Jlemoncmpayuu



VYeTpoicTBO U IPUHLKIT AEHCTBUS 3JIEKTPOMETPA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TI0JIE 3apsHKEHHBIX TEll.

[IpoBOJIHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allIMTa.

JIM3NeKTpUKHU B 3IEKTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIAAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuu sxkcnepumenm, nabopamopnuie pabomuol

H3mepenue 351eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii Inexkmpuueckuii mok. Toxu ¢ paznuunlx cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUS CYLIECTBOBAHHUS AIIEKTPUUECKOro TOKA. MICTOYHMKH TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 yyacTka LeTH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe CONPOTUBIICHUE BEILECTBA.
[locnenoBarenpHOE, MapauiebHOE, CMELIAHHOE COEAMHEHUE IPOBOJHUKOB.

PaGora anekrpuyeckoro Toka. 3akoH J[xoyns—JIena. MOmHOCTD 3JE€KTPUUECKOTO TOKA.

DNeKTpOABMKYIasl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJIHOM (3aMKHYTOM) 3siekTprueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs TPOBOIUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPHUMECHash MPOBOAMMOCTH IMOJYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBbIE TPHOOPHI.

DJIEKTpUYECKU TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIUTOB. IJIEKTPOIUTHYECKAS
U CCOIUAIsL. DIEKTPOIIN3.

DneKTpuuecKuid ToK B ra3zax. CaMOCTOATEIbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHus.
I1na3ma.

TexHuueckre yCTporucTBa U MPAKTUIECKOE TPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHHKHA TOKA, ODJIEKTPOHATPEBATEIbHBIE TPUOOPHI, 3JIEKTPOOCBETHTENBHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHBIECHHS, BAaKYyMHBIH  JIHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAaIPSKEHUS.

3aBUCUMOCTb COINPOTHUBIIEHUS UWIMHIPUYECKUX IMPOBOJHUKOB OT JJIUHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenaHHoe coeIMHEHUE TIPOBOJHUKOB.

[Ipssmoe u3MepeHue 3naeKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE T'aIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOJIUTOB.

HckpoBoli pa3psil 1 IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3yyeHne cMenIaHHOTO COeIMHEHUS PE3UCTOPOB.



H3mepeHue 31eKTPOABUKYIIEH CUTbl MICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.

HabGmronenue anexrpoinusa.

Me:xnpeameTHble CBSI3U

Nzyuenune kxypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS € YYETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHKH, OHOJIOTHUH, XHMHUHU,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHUE, HAy4YHbIH (akT, rumore3a, (Qunveckas BeIMUYMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBl YpaBHEHUH, TMHEHHAsT QYHKITHS, mapadoa, runepoora,
uX TpauKy U CBOWCTBA, TPUTOHOMETPpHUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHl U HMX MPOEKLIMU HAa OCH KOOPAMHAT,
CJIO)KEHHE BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKUBOW mpupoje, nudy3us, 0CMOC, TeII000MEH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAauH, TEINIOBOE PAaBHOBECHUE), DJIEKTPUUCCKUE SIBJICHUS B
JKUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeN, XUAKOCTEW W Ta30B, JJICKTPUUECKUE
CBOMCTBA METAJUIOB, SJIEKTPOJIMTUYECKAS TUCCOLIUALINS, TaTbBAHUKA.

l'eoepaghus: BIaXKHOCTH BO3TyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUe NBUKEHUHN C HCIOIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXpPAaHEHUS HMMIyJbca B TEXHUKE (pakera,
BOJOMET W JIpyrue), JBUTATENIb BHYTPEHHErO CroOpaHWs, IapoBas TypOWHa, OBITOBOU
XOJIOIMJIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOMyYeHHUsI COBPEMEHHBIX MaTEepPHAaliOB, B TOM YHCIIe
HAHOMATepHalloB, W  HAHOTEXHOJOTHH,  OSJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJIEKTpPOHArpeBaTENbHBIE PHUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TaIbBAHHUKA.

11 KUIACC

Pa3znen 4. diiekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKUUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe THoJe.
Bekrop maruuTHOM MHAYKUMH. [[pyUHIIMD Cyneprno3uiMu MarHUTHBIX 1ojieil. JINHMM MarHUTHOM
uHAyKuMU. KapTrHa TMHUI MarHUTHON MHAYKLNHY NOJIS HOCTOSSHHBIX MAarHUTOB.

MarautHoe 1noJjie IpoBOAHMKA ¢ TOKOM. KapThHa AMHMI MHAYKIMHW MarHUTHOIO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHMKA M 3aMKHYTOIO KOJBLEBOIO IPOBOJAHHMKA, KAaTYUIKH C TOKOM.
OmneiT Opcrena. BzanmoaeicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MO/yJIb U HalIpaBJICHUE.

Cuna Jlopenna, e€ MOIynb W HampaBieHHe. JIBM)KEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenua.

SIBneHue 3yeKTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHMTHOM HMHIYKLIHH.
DIEKTPOABMKYILAsA CHUJIa MHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMXKYIIAs CHJIA MHAYKUUU B IPOBOJHHKE,
JBUKYIIEMCS IOCTYIAaTENbHO B OJTHOPOJAHOM MarHUTHOM II0JIE.



[TpaBuio Jlenna.

NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIMU. DICKTPOABIKYIIAS CUJIa CAMOMHIYKIIHH.

DHeprusi MAarHUTHOTO TOJIsl KATYIIKUA C TOKOM.

DIIEKTPOMarHuTHOE IOJI€.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHMTHI,
3JIEKTPOMArHMThI, JIEKTPOABUTATEb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUYM MAarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amniepa.

[eiictBue cuibl JIopeH1ia Ha HOHBI SJIEKTPOJIHUTA.

SIBneHure HNeKTPOMAarHUTHON MHIYKITUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOABUKYIIEH CHUIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHMSI MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuu skcnepumenm, nabopamopnule pabomuol

N3yueHne MarHuTHOTO TOJI KaTYIIKH C TOKOM.

HccnenoBanue 1ecTBUS IOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIeHUS 3JI€KTPOMArHUTHONW WHIYKITUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. [apmoHuueckue
konebanus. Ilepmon, wactora, amrumryna u ¢asza konebanuid. IIpyKWHHBIH MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE I'apMOHMUYECKUX Kojebanuid. [IpeBpaiueHue sHepruu
IpY TapPMOHUUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATBHOM
KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXIY MEXaHWYECKUMH W 3JCKTPOMAarHUTHBIMU
kosiebanusamu. @opmyna Tomcona. 3aKOH COXpaHEHHS SHEPTHHM B HICATLHOM KoJeOaTeTbHOM
KOHTYDE.

[IpencraBienue o 3aTyxamomux KojeOaHUsAX. BbIHYXeHHbIE MeXaHUYECKUEe KOJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 371€KTPOMarHUTHbIE KOJIEOAHNUS.

[lepemennsiii Tok. CuHycOUIANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITIMTYAHOE U IEHCTBYIOLIECE 3HAUEHUE CUIIbI TOKA U HANIPSKCHMUSL.

Tpancdopmarop. IIpousBoactBo, nepegaya M NOTpeOIECHUE 3IEKTPUUYECKOM SHEPrHH.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynapTypa ucnoiab30BaHus
AJIEKTPO3HEPTUU B TOBCETHEBHOM KU3HMU.

TexHnuyeckue yCTpoHCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUN 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JIMHUHU JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoseOaTeIbHON CUCTEMBI (IIPYKUHHBIA MM MaTeMaTUUYECKUM
MasITHHK).

Habmonenue 3atyxaronux kojaeOaHui.



HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

HabGmonenue pesonanca.

CB00OOHBIE AJIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HamlpsOKEHUS OT  BPEMEHM) s
3IIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3onanc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTH H
KOHJIEHCaTopa.

Monenb TUHUY IEKTpoIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol

HccnenoBanue 3aBHCUMOCTH TIEpUOIa MaJIbIX KOJIeOaHHid Ipy3a Ha HUTH OT JUITMHBI HUTH U
Macchl Ipy3a.

HccrnenoBanue TMEepeMEHHOrO0 TOKa B IENM U3 IOCIEIOBATEIbHO COEIMHEHHBIX
KOH/ICHCATOpa, KaTyIIKU U PEe3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

MexaHuueckue BOJIHbI, yciaoBUs pacnipoctpaHeHus. [lepuon. CkopocTs pacrpocTpaHeHUs]
U JjumHa BOJNHBL [lomepednble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpakmus
MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBI. YCJIOBUS M3JIy4EHUS 3JEKTPOMAarHUTHHIX BOJIH. B3aunMmuas
opuenranus BektopoB E, B, V B anekrpomarautHoit BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpejoMJieHHe, monspu3anusi, audpakuus, wuHTreppepenuus. CKopocTh
AJIIEKTPOMATrHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI paANOCBA3H U TeleBUACHUA. Pagnonokarus.

DNEeKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOIIeH Cpe/ibl.

TexHu4eckue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajnap, paAuONpUEMHUK, TEJIEBU3OD,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHUE TOTIEPEYHBIX U ITPOI0JIBHBIX BOJIH.

Kone6umomeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenue orpakeHus U IpeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeHunu u AUPpakiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HaHC.

Habmronenne cBA3M TIPOMKOCTM 3ByKa M BBICOTHI TOHa C aMIUIMTYIOH M YacTOTOM
KoJie0aHuil.

HccrnenoBanre CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, UHTepHEepeHIHsL.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe paclipoCTpaHeHHE CBETa B OJHOPOIHOM cpejie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

OtpakeHue cBera. 3akoHbl OTpaxeHHs cBeTa. [locTpoeHue H300pakeHUN B IJIOCKOM
3epKaie.



[Ipenomnenue cBera. 3akoOHbI IpeIOMJIECHHS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. [loaHoe BHyTpeHHee oTpakeHue. lIpenenbHbll yroa MOJIHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CnoxHbIi coctaB 6eroro cera. LBer.

CoOuparonue M pacceuBarole JHH3bL. ToHKass JsnH3a. DOKYyCHOE pPACCTOSHUE U
ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue n3o0paxkeHuil B COOMPAIOIIMX U PACCEUBAIOLIUX
nuH3ax. @opMyIia TOHKOMW JIMH3BI. Y BEJIMYEHHE, JaBAEMOE JIMH30M1.

[Tpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BonnoBast ontuka. HWutepdepenuuss cBera. KorepeHTHble HMCTOUYHUKHU. Y CIOBHUSA
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JludpakunoHHas pemérka. YciaoBHe HaONIOJCHMS IJIaBHBIX
MaKCHUMYMOB IIpH [aICHUM MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PPAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa M IPaKTUYECKOE IPUMEHEHME: OYKH, JIyna, (oroammapar,
IPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONITUKA, AU(PPaKIIMOHHAs pEeLIETKA,
HOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEeHue, OTpaKeHHE M IpejomiieHue cBera. OnrTuueckue
puOOPBHI.

[TostHOE BHYTpEeHHEE OTpakeHHe. MoJellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKEHHIA B JIMH3AX.

Mopenu MEUKpOCKOIA, TEIECKOIIA.

HabGmronenue natepdepeHIiuy ceera.

Hab6monenue qudpaknuu cBeta.

Habmonenue nucnepcuu cBera.

[losnyueHue cnexTpa ¢ HOMOIIbIO PU3MBI.

[losnyuyenue cnexTpa ¢ HOMOUIbIO AUPPAKIIMOHHON PEILIETKH.

Habmronenue nomnsipuzanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue nokaszaresns NpeaoMIEHUS CTEKIIA.

HccnenoBanue cBOMCTB M300payKEHHIA B JIMH3AX.

Habmonenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cienHAJILHOM T€OPHH OTHOCUTEIbHOCTH
I'panuubl NPUMEHMMOCTH KJIACCMYECKOM MeXaHWKH. [locTynaTel crieHMalbHON TEOpUU
OTHOCUTEJILHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B BakKyyme, MPUHLUI
OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHHU M COKPAILIEHUE JUTHHBI.
DHEprusi ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIUs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmeol K6aHmoGoi ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOW. DHEPTUsi U UMITYJIbC
doToHa.



OtkpeiTue u wuccienoBanue Qoroadpdexra. Ombiter A. I. CroneroBa. 3aKoHBI
doroaddexra. Ypapuenue Ditamreiina s porordpdexra. «KpacHas rpanuna» porosddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XuMHUYECcKoe JieficTBUE CBETA.
TexHuueckue ycTpoHCTBa W IPaKTHUUECKOE NPUMEHEHHe: (POTo3NneMEeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAUOI.
Jlemoncmpayuu
®oT03¢(heKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTHHOM.
HccnenoBanue 3akOHOB BHEIIHETO GoToddekra.
Cseroauo.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopna no paccesnuro o -uactuul. [ImanerapHas
mogens atoMa. Iloctymarer bopa. U3nydenne u mornomenue GOTOHOB IpU MEPEXOae aToMa ¢
OJIHOTO YypOBHSl BSHepruum Ha japyro. Buasl cnexktpoB. CnekTp ypOBHEH 3HEpruu aroma
BOJIOpOA.
Bonnossle cBoiicTBa yactull. Bonusl ne bpoitnisa. KopmyckynsipHO-BOIHOBON Ayasin3M.
CrioHTaHHOE U BBIHY)KJICHHOE U3JIyYeHHE.
TexHudeckue YCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPaJbHBbIM aHAIN3
(crieKTpoCKoI), Jia3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mogens onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmroneHne nuHeyaTbIX CIEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HaGmronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXKHOCTh  CTPOEHHUS  sijpa. OTkpbiTHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa 1o onpeneneHuto coctaBa paJuoakTUBHOTO H3JIy4eHUsI.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BiusHue paJuoakTUBHOCTH Ha JKUBbBIE OPraHU3MBbI.
OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykmonnas mopnens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaa. 'amma-uszinyuenue. 3akoH
PaaAMOaKTUBHOIO pacnaja.
DHeprus CBS3M HYKIIOHOB B sizipe. SnepHbie critbl. JledekT Macchl sapa.
Snepuble peakuuu. Jlenenue u cuHTe3 A1€p.
SAnepubiii peakrtop. TepmosinepHbiii cunHTte3. IlpoOrembl M NepClEKTUBBl  sAEpHON
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI SAEPHOM SHEPTreTHUKU.
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHUSI U PErUCTPALUU 3JIEMEHTapHBIX YacTHULL.
dyHnaMeHTanbHbIE B3auMoecTBus. EquncTBo pusnueckoit KapTUHBI MUpa.

TexHuveckue ycTpoiicTBa M MPaKTHUECKOE NMPUMEHEHHUE: T03UMETp, Kamepa BuibcoHna,
SICpHBIN peakTop, aToMHasi Oomoa.

Jlemoncmpayuu
Cu€TynK HOHM3HUPYIOLIMX YACTHII.



Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol
HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHs acTpoHOMUHU. [IpuKinazHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHNUE ACTPOHOMUHU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKkue 3BE3/bl, IIIAHETHI, UX BUIUMOE ABH)KECHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk »Heprun ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEpPUCTHKU. Jluarpamma «CHEKTPaJIbHBIA KJIACcC — CBETUMOCTBbY». 3BE3/bI
[JIAaBHOM TOCJEA0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ui 3BE3N TJIABHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXO0KICHUH U 3BOOUUU CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 L.

Muineunsiii [1yTe — Hama ["anaktuka. [lonoxenue u neuxenne Connua B ['anaktuke. Tumsl
rajakTuk. PanuoranakTuku u kBazapel. UEpHbBIE ABIPHI B sIAPaX TalaKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Boubiioro B3psiBa. PenukToBOE H3ITydeHUE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Halmonenus HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX MPUIOKEHUN
JUTSL OTIpEZIeNICHUs TIOJI0KEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Us
CeBepHOro noymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro [TyTu.

O0o0maIee NOBTOPEeHUE

Ponp ¢u3uku U acTpOHOMHUHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUAIBHON H
ITUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOJb M MeCTO (U3UKM M acCTPOHOMHH B
COBPEMEHHOW HAayyHOW KapTHHE MHpPA, pPOIb (QHU3MUECKOW Teopud B (HOPMHUPOBAHHUU
IpeCTaBICHU 0 (PU3NYECKON KapTUHE MHPA, MECTO (PU3NIECKOIN KapTUHBI MUpa B O0IIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE.

MeknpeaMeTHbie CBA3H

N3ydenne kypca ¢usumkm 0a3oBoro ypoBHs B 11 Kilacce OCYHIECTBISCTCS C y4ETOM
COJICP)KATEIBHBIX MEKIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OHWOJIOTUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuuvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHUE, HAY4YHBIH (akT, rumore3a, (Qu3MUecKkas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOIcHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, MOJENb, U3BMEPECHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEeCKHEe (YHKIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOSKIIMA HAa OCH KOOPAHMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOIHBIC SJIEMECHTAPHBIX (DYHKIIHH,
MPU3HAKHU TI0JI00US TPEYTOIBHUKOB, OTIPE/ISIICHHE TUIOIIA U TUIOCKUX (puryp u 0o0bEMa Te.

buonocus: snekTpuyeckue SBICHUS B JKUBOM MpHpOJE, KoleOaTelbHbIe ABMXKEHUS B
JKUBOW TpUPOJIE, ONTHUYECKHE SBJIEHUSA B JKUBOW MPUPOJE, NCUCTBUE paJvallid Ha >KHUBBIC
OpraHU3MBbl.

Xumusa: CTpOGHHME aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX TeI,
MEXaHHU3Mbl 00pPa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIIbHBIN aHaIH3.



l'eocpaghus: MarHuTHBIE TIONIOCAa 3€MJIH, 3aJIeKH MarHUTHBIX Py, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, IIPEICKA3AHHE 3EMIICTPICCHHUII.

Texnonozus: TUHUM BJEKTPONEpEIad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEb,
UHAYKIIMOHHAS T[e4Yb, pajaap, paJuonNpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne y‘l€6HOFO npeamMcEeTa «®uszuka» Ha YPOBHE CpPCAHCTO 06mero O6paSOBaHI/I${
(6330BI>II71 ypOBeHB) JOJI2KHO 00ecneyuTh JOCTHIXKCHUC CJIICAYIOIUX JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMTPEAMCETHBIX O6pa3OBaT€JII)HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHoro mpenmera «DuU3MKa» TOIHKHBI OTPaXKaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIUEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMid, TO3UTHUBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
pacuIiMpeHre KU3HEHHOTO OIbITa U OMNbITA ACSITENFHOCTU B IMPOILIECCE Peau3alid OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATEIBHON 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaiaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3MIUU O0y4YaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBa;

OPUHSTHE TPAAUIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAHUCTHUECKHX M JEeMOKPAaTHYECKHX
LIGHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIFHOCTh B HHTEPECaX TIPa)KIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa3oBaTeIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJCHCTBOBATh C COLHUAIbHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSIMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATETbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPakIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHHSIM POCCHMCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ(a B MOCTPOEHUE YCTONYNBOTO OYIyIIEro;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIJIOUasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢duznueckoil HayKe;

5) Tpya0BOro BOCIUTAHMS:

UHTEpeC K pa3nuuHbiM chepam mpodecCHOHaIbHONW MAESITeNbHOCTH, B TOM 4YHCIIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npo(eccuu 1 peain30BhIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMO0Opa3oBaHUIO B 0o0jacTH (U3MKH HA
MPOTSKEHUH BCEH KU3HU;

6) 3K0JI0TMYEeCKOT0 BOCIIUTAHMS:



c(OPMHUPOBAHHOCTb HKOJIOTMUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJILHOIO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE W OCYIIECTBICHHUE JEHUCTBUM B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esiell yCTOHYMBOTO pa3BUTHS YEJIOBEUECTBA,

pacuiMpeHue OImblTa JEeATeNbHOCTH 3KOJOIMYECKOW HaINpaBICHHOCTH Ha OCHOBE
UMEIUXCcs 3HaHUH 1o pusuke;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3NYECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAyYHOH J1eATeNbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUEHUS (PU3UKU
OCYIIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATENbHOCTh UHANBUIYaJIbHO U B IPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE JelCTBUS
ba3oBble Jlornueckue 1eMcTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBATH IPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIATh LENU AeSITebHOCTH, 3a]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS,

BBISIBJIAITH 3aKOHOMEPHOCTH Y TTPOTUBOPEUHS B pacCCMaTPUBAEMBIX (PU3NUYECKUX SBJICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCSI MaTepUaTbHBIX
U HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yJNbTATOB IIENISAM,
OIICHUBATh PUCKH MOCIIECACTBUH JESITEIBHOCTH;

KOOPJIMHUPOBATh W BBHIMOJHATH PabOTy B YCIOBUAX pPEAJIbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPoOIIeM.

ba3oBble uccienoBarebckue 1eHCTBUSA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMU TOHSITHSIMH W METOAaMH (pu3uvecKon
HAYKWU;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEOBATENbCKOM U MPOEKTHOM NeATeNbHOCTH B 001acTh
(GU3HKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY ITOUCKY METOJ/IOB PEIICHUS 3a/1a4
(bU3HYECKOTO COMepPKaHMs, IPUMEHEHHUIO Pa3IUYHBIX METOI0B ITO3HAHMUS;

BJIQJIETh BHJIaMU JESTEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIui,
npeoOpa3oBaHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYE€OHBIX CUTyallUsiX, B TOM 4YHCIE MpHU
CO3JIJaHUU y4EOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh TPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJU3WpPOBaTh 3ajady, BbIABUTATh
TUTIOTE3y €€ peIIeHMs,, HaXOIUTh apPryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TMOJYYCHHBbIE B XOJE peHIeHHs 3aJayd  pe3yibTaTbl, KPUTHUUYECKU
OIICHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (PopMynHpoBaTh COOCTBEHHBIC 3a7adud B 0OPa30BATEIBHOU JEATECIHLHOCTH, B
TOM YHCJIE IPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (DU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HEACATCIILHOCTH,

YMETbh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;



BBIJIBUT'aTh HOBBIE UJEH, NIpEeIaraTb OpUrHHaIbHbIE TOJIXO0AbI U PELICHHUS;

CTaBUThb HpO6JI€MI)I " 3aJ1a4i, JOITYCKarOINEC aJIbTCPHATUBHBIC PCIICHUS.

Padora ¢ undpopmaumeii:

BJIAJICTh HAaBbIKAMU MOJy4eHUs MH(OpManuu (HU3NUECKOro COJEpPKAHUSA U3 UCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK, AaHajdU3, CHCTEMaTH3alMI0 MU
UHTEpIpeTaLno HTHPOPMALIMU pa3IMYHbIX BUJOB U (OPM MIPEICTABICHMUS;

OLICHUBATh JJOCTOBEPHOCTH NH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKAIIUOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHMU3AaLMOHHBIX 3a1ady C COOJIIO/IEHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTUEHBI, PECypcocOepekeHNsl, TPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30M1aCHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOTO COJAEPKAaHUS B pPa3IMYHbIX (opmarax ¢ Yy4ETOM
Ha3HaueHWs MHPOpPMaLUMM U LEJIEeBOM ayAMTOpUH, BBIOMpas ONTUMAIBHYIO (HopMy
MMpEaACTaBJICHUA U BU3YyaJIU3alluH.

KoMMyHUKATHBHBbIE YHHBepPcaJIbHbIe YUeOHbIe el cTBHUA:

OCYIIECTBIISATH OOLIEHUE HA YPOKaxX (PU3MKU M BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh NPEANOCHIUIKH KOH(GIMKTHBIX CUTYallui U CMATYATh KOH(IMKTEHI,

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHUEM SI3BIKOBBIX
CPEICTB;

HOHMMATh U MCIIOIb30BaTh IPEUMYILECTBa KOMAaH/IHOW M MHIUBHUIYyaIbHOW paOOTHI;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBUH C y4ETOM OOMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJIJIEKTUBA,

NPUHUMATh 1€ COBMECTHOM JIEATEIILHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBHA MO e€ JOCTM)KEHHIO: COCTAaBIIATh IUIAH JEHCTBHUM, PacHpeieNsiTh POJIU C Y4ETOM
MHEHUH y4aCTHHKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOW paboTHI;

OLCHUBATh KA4YCCTBO CBOCT'O BKJIaJa M KaKAOI0 ydaCTHHKA KOMAaH/Ibl B O6H_II/H>'I pe3yiabTaT
10 pa3zpabOoTaHHBIM KPUTEPUSIM;

npeasarath HOBBIE NPOEKTHI, OLEHHBATh WJIEH C MO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYWCCTBIATL IMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B Pa3IMYHBIX CHUTyallugX,
MMPOSABJIATE TBOPUCCTBO U B006pa)K€HI/I€, OBITH WHHUIMATHUBHBIM.

PeryasiTuBHbIC YHUBepCaJbHbIC y4eOHbIC NeiiCTBUA
Camoopranu3anusi:
CaMOCTOSITENIFHO OCYIIECTBIISATH IMO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (UMK U
ACTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTABUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1auy;
CaMOCTOSITENIBHO COCTaBJIATh IUIAH PELICHMs] PAcCUETHBIX M KAa4ECTBEHHBIX 3aJad, IUIaH
BBIMIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTCHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacuIMpATh paMKH y4€OHOIO IIpeAMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUN;
JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPHUOOPETEHHBIN OIBIT;



croco6cTBoBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJpPYIULUU B 00nacTd (U3HKH,

MOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MTO3HABATEILHON pedIeKCUN KaK OCO3HAHUS COBEPILAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH;

UCIOJIb30BaTh MPUEMBI pedIeKCUH JIJIS OLIEHKU CUTYallld, BRIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI M ApTYMEHTBI JPYTUX MPU aHATIN3€ PE3YJIbTATOB JICATEIbHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEAOCTATKHU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JI€ATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B npouiecce 1oCTHXEHHS TMUHOCTHBIX PE3YJILTATOB OCBOCHHS IIPOrPAMMBI 110 (DU3UKE ISt
YpOBHsI cpefHero oOmiero o0pa3oBaHus y O0y4YarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEIICKT, MPEANOIaralonmi copMIUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHHUs, BKJIIOYAIOLLETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh AaJanTUPOBATHCA K SMOIMOHATHHBIM
U3MEHEHUSIM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTpEMJICHHE K IOCTIXKCHHIO 1€ M YCHeXy,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBATh €TO MPHU OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTUMHU
JOIBMH, 3a00THTHCS, IPOSIBIISATH MHTEPEC M pa3periaTh KOH(IHKTHL

INPEJIMETHBIE PE3YJIBTATDI

K koniy oOyuyenust B 10 kiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaxkaTb c(HOPMUPOBAHHOCTD Y O0YUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax poiib U MecTO (GU3NKHA B (HOPMUPOBAHHH COBPEMEHHOU
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHM M TEXHOJIOTUH, B MPAKTUYECKOU
JEATEIIBHOCTH JIIOCH;

YYUTHIBATh TPAHMIBI TPUMEHEHUS HW3YyYEHHBIX (PHU3MUECKUX MOJEJCH: MaTepuanbHas
TOYKa, MHEpIHabHas CHCTeMa OTCY€Ta, abCONIOTHO TBEPIOE TEJO, WACATBHBIN Ta3, MOACIH
CTPOEHHUsI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOYECUHBIH NIEKTPUYECKUM 3aps]l IIPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECChI) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA M AJIEKTPOJNHAMUKHU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MABM)KEHHE, CBOOOAHOE NaJCHHUE Tel,
JIBIDKEHUE 110 OKPYKHOCTH, HHEpLUS, B3auMoaencTBue e, 1uddy3us, OpoyHOBCKOE ABUKECHHE,
CTPOCHHUE XUAKOCTEH M TBEPABIX Tell, U3MEHEHHEe 00BbEMaA TeN MPHU HarpeBaHuM (OXJIAKIACHUN),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCALWs, IUIABJICHHWE, KPUCTALIN3ALUs, KHUIICHUE,
BJIQ)KHOCTb BO3/1yXa, IOBBILIECHUE JABJICHMS Ia3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b



MEXJy INapamMeTpaMu COCTOSIHMS ra3a B M30IIpOLieccax, AIEKTPU3aLUs Tell, B3aUMOJACHCTBHE
3aps0B;

ONMCHIBATh MEXAHMYECKOE JBM)KEHUE, UCIOJB3Ys (DU3MUECKHE BEJIMYMHBI: KOOpJAUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC TeJa, KUHETHYECKas
SHeprus, NOTEHLMaJbHAs SHEPrusi, MexaHuyeckas paboTa, MeXaHW4ecKas MOILHOCTb; IpH
ONHCAaHUM TPaBWJIBHO TPAaKTOBaTh (U3NYECKUH CMBICT HCIOJIB3YEMbIX BEJIUYMH, HX
0003HAYCHHS U €AMHHUIIBI, HAXOJUTH (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEITHUNHY
C IpYTrUMU BEJIMUUHAMY;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SBJICHUS, HCIIOJIB3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeAHssi KUHETHYecKas HHEeprus
XAaO0THYECKOr0 JBWKCHUS MOJIEKYJ, CPEAHEKBAApaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHssI 3Heprus, pabdora rasa, Ko3((QUIHUEHT IMOJIE3HOro JIEHCTBUS TEIJIOBOIO
JIBUTATENIs; IPU ONKMCAHUU [TPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3yEMbIX BEITMYMH,
uX OOO3HAYeHHS M EOWHHUIBI, HAXOAUTH (OPMYIBI, CBS3BIBAIOIIAE JAaHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTUMHU BEIUUYUHAM;

OIMUCBIBATh M3YyYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEIIECTBA U DIJIEKTPUUYECKHUE SBIICHUS
(mporecchl), UCTONb3ysl (PU3UUECKUE BEIMUMHBL JIEKTPUUYECKUM 3apsij, 3JIEKTpUYEcKoe IOJIE,
HanpspKEHHOCTh  TI0JIS, IOTEHLMAN, pPa3HOCTh IIOTEHLUUAIOB; IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX O003HAUCHHWS W EAMHUIIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTHUUHY C IPYTUMHU BEIINYHHAMU;

aHaJU3UpPOBaTh (DU3UYECKHE IPOLECChl U SIBIEHUS, UCHOJb3yd (hU3MUecKHe 3aKOHBI U
IPUHLUIIBL: 3aKOH BcemupHoro taroteHus, I, II u III 3akonsl HprooTOHA, 3aKOH cCOXpaHEHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXpPAHEHUs] UMITYJIbCa, IPUHLUI CYNEPHO3ULMH CUJI, TPUHLIUIL
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW HHEPrMM TEIIOBOTO JIBHIKEHUS
MOJIEKYJ1 € aOCOJIIOTHOM TeMIiepaTypoi, MepBbl 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHHUs
JIEKTPUYECKOrO 3apsna, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYK (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE IPUHIIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3ynyaTrh yCIOBUSA UX 0€30IaCHOTO UCIOIb30BaHUS B IIOBCEAHEBHOM KU3HM,

BBITIOJIHATh JKCIEPUMEHTHI T10 HCCIICAOBAHUIO (PH3MUECKUX SBICHUH M TPOIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
IPEI0KEHHOI0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3MUECKUX BEJIWYUH, IPU ITOM
BbIOMpaTh ONTUMAIbHBIA CIOCO0 H3MEpPEHUS U MCIOJIb30BaThb HM3BECTHBIE METOJIbl OLEHKU
NOTPELIHOCTEN U3MEPEHMUIA;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MYECKUMM BEIMYMHAMM C HCHOJIb30BAHHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (PHKCHPOBATh pPE3yJIbTAThI
MOJTYYCHHOH 3aBHCUMOCTH (PU3MYECKHX BEIWYHMH B BHUJE TaOIHIl U rpaduKOB, J€IaTh BHIBOJBI
10 pe3yJibTaTaM MCCIIEN0BaHuUs;

coOuoiaTh IpaBuja 0€30MacHOro TpyJda IpU NPOBEICHUM HCCIEI0BaHMM B paMKax
y4eOHOIr0 OIKCHEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW M  IMPOEKTHOW JIEATEIIBHOCTU C
UCTIOJIb30BaHUEM M3MEPHUTEIBHBIX YCTPOICTB U IAOOPaTOPHOTO 000PYAOBaHUS;

pewiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (u3Mueckoll MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJaud BHIOMPATh (PU3UUECKYIO



MOJICIIb, BBIICIATh (U3NYCCKUE BEIMYMHBI M (OPMYJIbI, HEOOXOAMMBIC Ui €€ pEUICHHS,

IMPpOBOAUTD paC‘-IéTBI N OICHUBATDb PCAJIBHOCTD IMOJIYYCHHOT'O 3HAUCHUA (1)I/I3I/I‘-I€CKOf/'I BCIINYNHBI,
peiiaTb KAa4YCCTBCHHBLIC 3aJJavM: BBICTpAUWBATH JIOTUYCCKHW HCIPOTUBOPCHUBYIO ILCIIOUYKY

paccyKICHHI C OTIOPOM Ha U3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHUS,

UCIIOJIB30BaTh IPH PEHICHUM YYEeOHBIX 3ajJjad COBPEMEHHbIE HMH(OpMAIIMOHHBIE
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHUPOBAHHS, WHTEPIIPETALMM W TIPEACTABICHUS Y4eOHOU |
HAyYHO-TIOMYJISIPHON HMH(POPMALIMK, TOJIYYEHHONW W3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKHU
aHAJTU3UPOBATh MOJTy4aeMy0 HHPOPMAILIHUIO;

NPUBOJIUTH MPUMEPHI BKJIaJla POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-(PH3UKOB B Pa3BHTHE
HayKH, 00BSICHEHUE TIPOIIECCOB OKPYKAIOMICTO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUA 110 (1)I/I3I/IK€ B HOBCGI[HGBHOI;'I KU3HU JIA
oOecrieyeHHs: OE30MACHOCTH MPH OOPALICHUU C MPUOOPAMH M TEXHUYECKUMHU YCTPOUCTBAMH, JUIS
COXpaHEHHS 3JI0POBbsSI U COOJIIOJICHHUSI HOPM SKOJIOTHYECKOTO IMOBEJICHUS B OKPYXKAOIIIEH cpelie;

paboTaTh B IPYIIIE C BHITOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATh padboOTy
TPYIIbI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIAJ KaXAOT'O0 M3 YYACTHHUKOB I'PYIIIbLI B
pellICHHE paccCMaTPUBACMOH MPOOIIEMBI.

K koniy oOyuyenust B 11 kiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMeEpax poJib U MecTO (GU3MKHA B (HOPMUPOBAHHHM COBPEMEHHOU
HAYYHOH KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHHMKH M TEXHOJIOTHH, B MPAKTHYECKOU
JESTSIIbHOCTH JIFOJICH, 1IEJIOCTHOCTD U €IMHCTBO (PU3NICCKOM KApTUHBI MUPA,

YYUTHIBATh TPAHHUIBI TPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJENCH: TOYeUHBIN
AJIEKTPUUECKUI 3apsi, Jy4 CBETa, TOUCYHBIM HCTOYHHMK CBETa, SJIEPHAs MOJEIb aroMma,
HYKJIOHHAs1 MOZICJTb aTOMHOTO sIJIpa MPH PEUICHUN (U3NIECKUX 3a]1a4;

pacrio3HaBath (U3NYECKHE SIBJICHUS (IIPOIECCHI) U OOBSACHATH UX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA ¥ KBAHTOBOW (DM3HMKH: AJICKTPUUIECCKAsT MMPOBOJUMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYCCKOEC, MAarHuTHOC I[el\/JICTBI/IH TOKa, B3aHMOH€ﬁCTBH€ MAariuToB, O3JICKTPOMAarHuTHasA
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsj,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHnus, Iudpakiuus W TOJSApU3alus CBeTa, JHCIEPCUsl CBETa,
doroanekrpudeckuii 3pdekt (porodddekt), CBETOBOES aBleHUE, BOZHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M UCKYCCTBEHHAsI PAINOAKTUBHOCTB;

OIKCHIBATh M3YYCHHBIC CBOMCTBA BEIECTBAa (JIEKTPUYCCKHE, MAarHUTHBIC, ONTHYCCKHE,
AJIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIMYHBIX CPEJ) U 3JIEKTPOMArHUTHBIE ABJICHUS (IIPOLIECCHI),
UCTIONB3YS  (DM3MYCSCKHE BEIMYMHBL: JJICKTPHUSCKUN 3apsj, Cuja TOKa, JIIEKTPUIECKOE
HAIPSHKCHUE, JICKTPUIECKOE COMPOTUBIICHHUE, PA3HOCTh OTEHIIMAJIOB, JICKTPOABIIKYIIAs CUJIA,
paboTa TOKa, MHIYKIMS MAarHUTHOTO IOJis, cuia Amrepa, cwia JlopeHna, WHIyKTHBHOCTb
KATYIIKW, YHEPTUsl DJIEKTPUYECKOIO0 W MArHUTHOTO IIOJICH, TIEPUOJ W 4YacToTa KojeOaHui B
KoJIe0aTeIIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX AIIEKTPOMArHUTHBIX
KoJieOaHuH, (OKYCHOE pacCTOSIHME M OINTHYECKAas CWJa JIMH3bI, MPH OINUCAHUU IPABHIBLHO
TPAaKTOBaTh (DU3MUYECKUI CMBICI WCIIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHUS M CIUHMIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTUMHU BEIINYHHAMU;

OIMMCBbIBATh H3YUYCHHBIC KBAHTOBBLIC ABJICHUA W IPOUCCCHI, HCIIOJIb3Yys (1)I/I3I/I‘~I€CKI/I€
BEJIMYMHBI: CKOPOCTh AJIGKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTHUS U
UMIyJbe (OTOHA, TEPHOJ IMOoJypaclajga, JHEPrus CBSI3W AaTOMHBIX SJep, NPHU OINUCAHHU



IPaBUIbHO TPAaKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUYeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIME TAHHYIO (PH3MUECKYIO BEIWYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHNE (PH3UUECKON BEITMUMHBI;

aHaJTU3UpPOBaTh (DU3UYECKHE IPOLECChl U SIBICHUS, UCHOJb3yd (hU3MUECKHe 3aKOHBI U
OPUHLMINBL: 3akOH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO M IAPAJUIENBHOIO COCIUHEHUs
IIPOBOJAHMKOB, 3aKkoH JDkoyns—JleHna, 3akoH 9JIEKTPOMarHUTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO paclpOCTPAaHEHUsI CBETA, 3aKOHBl OTPAKEHUS CBETa, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMWHmITeHHa I (QoTod(pdexra, 3aKOH COXpPAHEHUS DHHEPIUHU, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DSJIEKTPUYECKOrO 3apsia, 3aKOH COXPAaHEHUs
MaccoBOI'0 4YMcla, MOCTyJaaTsl bopa, 3aKOH pajnoaKkTUBHOIO pacnajaa, MpU 3TOM pa3inydarh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBMS (IpaHULBL,
00J1aCTH) TPUMEHUMOCTH;

OINpPECIIATh HAIPABJICHUE BEKTOpPAa MHIYKLIUU MarHUTHOTO IIOJIS ITPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuisl JlopeHna;

CTPOUTH U OIHUCHIBATh U300pakeHNE, CO3AaBAEMOE TUIOCKUM 3€pKajlOM, TOHKOW JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI T10 HCCIICAOBAHUIO (PH3MUECKUX SBICHUH M TPOIECCOB C
UCIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HU3MEpEHUil: mnpu 3ToM  (HOpMYIHpPOBATh
npobiemy/3agayy M TUNOTE3y y4eOHOro HSKCHEpUMEHTa, CcOoOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3MUECKUX BEJIWYMH, IPU ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPEUIHOCTEN U3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMUUH C UCIOJIb30BAaHUEM IPSIMbBIX U3MEPEHUI!
IpU 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOIYYEHHOW 3aBUCHUMOCTHU
¢u3nyeckux BeIMYMH B BUJE TaOmUIl W TpaduKoOB, JenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEIOBAHMSI;

coOmoaTh TpaBmia O€30MacHOrO TpyJda NIpU TPOBEACHHH HCCIEIOBAaHUA B paMKax
y4eOHOro 3KCIIEpUMEHTa, Y4e€OHO-UCCIIEOBATENbCKOM UM IPOEKTHOM JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1aOOpaTOpHOIo 000pYA0BaHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (u3Mueckoll MOJENblo, HCIONb3Ys
¢u3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a[1a4d BHIOMPATh (PU3UIECKYIO
MOJIeNIb, BBIACIATh (PU3NUECKHE BEIMYMHBI M (OPMYIIbI, HEOOXOAMMEBIE Ui €€ pelIeHHs,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEAILHOCTH M1OJyYEHHOIO 3HaUeHUs (PU3HMUECKON BEINYHHBI,

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUYMBYIO LIETIOYKY
paccyXJIeHHid ¢ ONOpOol Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHUS,

UCTIONB30BaTh MPH PEUICHWH YYEeOHBIX 3aJad  COBpPEMEHHbIE HH(OpMAIOHHBIE
TEXHOJIOTUM [yl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALMM W TMpEACTaBICHUs Yy4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM U3 Ppa3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATH MOJTydaeMylo HHPOPMALIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3anyarh
yCIIOBUS UX O€30I1aCHOT0 MCII0JIb30BAaHUSI B [TIOBCEJHEBHOM JKU3HU;

IPUBOJIUTH NPUMEPHl BKJIaJa POCCUICKUX M 3apyOEKHBIX YuEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHUE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETHMUECKUE 3HAHUA 10 (PU3UKE B TIIOBCEAHEBHOW KHU3HU IS
obecrieyeHus 6€30MaCHOCTH TP OOPALIEHUHU C TPUOOPAMH U TEXHUUYECKUMHU YCTPOUCTBAMMU, IS
COXpPaHEHMs 3/I0POBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYXKarollel cpene;



paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIIaHUPOBATh paboTy
TPYIIbI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHHMBATh BKJIAJ Ka)KIOTO U3 YYACTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kouun4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne ni/nn Kontpoabubl | I[lpakTuyeckn
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
e padoThl e pabdoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®uzrKa 1 METOJIbl HAYyYHOTO MO3HAHUS 2 bubnuorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 7
Humasika https://m.edsoo.ru/7{41bf72
bu6mmoreka [{OK
2. 1 1
3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKVYJISAIPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 10 1
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6mmoreka [JOK



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

@da30BbIE IEPEXO/BI

https://m.edsoo.ru/7141bf72

Hroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
4.1 C) 10
fIeRIpoCTatHEa https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 251eKTpUYECKH TOK. TOKH B bubanorexa [IOK
4.2 12
Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TEM nudpoBbIe
Ne /i P KouTtpoasn IpakTHYecK (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
ble padoThbI e padoThbl
pecypcsbl
Pazgen 1. JIEKTPOJIUHAMMUKA
11 MaruauTtHoe nosje. DJeKTpOMarHuTHas 1 | 3 bubnnorexa [IOK
' WHIYKIMS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA U BOJIHbBI
1 MexaHW4ecKue U SJIEKTPOMAarHuTHhIE 9 1 bubnnoreka [IOK
' KoaeO0anus https://m.edsoo.ru/7f41c97¢
29 MexaHW4ecKue U JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 O 10 3
frraKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Paznen 3. OCHOBBI CHEHHAJILHOﬁ TEOPUHU OTHOCHUTEJBHOCTHU
31 OCHOBBI CIELIUATIBHOW TEOpUHU 4 1 bu6nmmoreka [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 3JIeEMEHTHI KBAHTOBOU OIITUKH 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97¢c



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

bu6mmorexa [{OK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOhU3UKU 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 Ob6o06maromee MOBTOPeHNE 4 Eﬁggl/ﬁ'eezasﬁgf 7641697c
Hroro no pazneny 4
PesepBHOe Bpemst 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
KosauyecTBOo 4acoB

Hara DJIeKTPOHHbBIE HU(PPOBLIE

Ne Konrpoas | IIpakrTHyec
Tema ypoxka u3ydeH | oOpa3oBaTeibHbIE

n/n Bcero HbIE KHe

us pecypcsbl

padoThI padoTsbl

| ®duszuka — Hayka o npupoje. Hayunsie 1 bubnnorexa [IOK
METO/Ibl I03HAHUS OKPY>KAIOIIEr0o MUpa https://m.edsoo.ru/ff0c32e2
Poiab u MmecTo pu3uku B OpMHPOBAHUU

) . ¢ . (bopmup 1 bu6mmoreka [JOK
COBPEMCHHOM HayYHOM KapTHHBI MHpa, B

P N i P Up https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON e TELHOCTH JIFOIeH
MexaHn4ecKoe IBUKCHUE.

3 OTHOCUTENIHFHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nekenus. [lepemernienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 p . | bu6mmoreka [JOK

ABHOMEPHOE MPSMOJIUHEHHOE IBHKCHUE
P P A https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPAMOIIMHENHOE 1 bubnmnorexa [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBobOoHOE TIaficHue. Y CKOpEHHE bubnuorexa [JOK

6 1
CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. [[puxenue 1 bubmuoreka [JOK
MaTepUaIbHOM TOUKH M0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHumn otHocuTenbHOCTH [ anues.

PHHH . bu6mmoreka [JOK

8 HNueprmansHbie cuctembl oTcuera. [lepBoii 1

3akoH HrrotoHa

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpuHuun cynepno3unuu

9 cui. Bropoii 3akon HeroTona st Bubmiorexa LIOK
B https://m.edsoo.ru/ff0c3be8
MaTepHabHON TOUKH
10 Tpernii 3akoH Hpr0TOHA [U1s1 MaTepHAIIBHBIX bubnnorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TAroTeHus. Cuna bubnnorexa [JOK
TspkecTu. [lepBast kKocMuYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena https://m.edsoo.ru/ff0c3e 18
Cuna tpenus. Koadpduuuent tpenus. Cuna
13 COHpOTI:IBJIGHI/I?[ Hpql)/lq)aBI;meHmf Tea B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3{76
KHJIKOCTH WJIU Taze
[ToctynaTenbHOE U BpaliaTeabHOE
14 JBUKEHHE a0COIOTHO TBEPAOIO Tea. bubnnorexa [IOK
MowmenT cuibl. [lnnedo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tea
NMmynbsc MaTepuaJbHOM TOUYKHU, CUCTEMBI
15 MaTepUaIbHBIX TOUYEK. IMITyNbC CUJIBL. bubnnorexa [IOK
3aKoH COXpaHEeHMs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBIKEHUE
Pabora u momHOCTH cuibl. Kunetnueckas
16 SHEprus MaTE;)HaHBHOﬁ Touku. Teopema 06 Bubmmorexa IOK
< https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPTUU
[TorenumanpHas sHeprus. [loreHnnanpHas
17 SHEprus ynpyro aepopMrupOBaHHON bubnnorexa [IOK
npyxuHsl. [lorennmanbHas sHeprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMJIN
18 IloTeHMaIbHBIE M HETIOTEHIIMAIBLHBIC CHUJIBI. bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0c461a

CBs3b pa6OTI)I HCIIOTCHIMAJIBHBIX CUJI C
H3MEHCHHEM MEXaHHUICCKOM SHEPTrUn
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHU4YeCcKoM OHEPIuun

https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padota «lccienoBanue
CBs3H1 pa6OTI)I CHJIbI C UBMCHCHUEM
MEXAHUYECKOW SHEPTUHU TEJla HAa IPUMEPE
PacTsHKEHHSI PE3UHOBOTO XKIYTay

20

KonrponsHas padora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

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

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeOpuu. bpoyHOBCKOE
nekenue. nddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHHUS U B3aUMOICHCTBUSA
4acTUL BeuiecTsa. Monaenan CTpOeHUs Ia3os,
KUJKOCTEN U TBEPABIX TEIl

23

Macca monekyn. KonnyecTBo BeriecTsa.
[TocTostHHast ABoraapo

24

TemnnoBoe paBHOBecue. Temneparypa u e€
n3Mmepenue. [lkana remneparyp Llenscus

25

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcCoIoTHAs TEMITEpaTypa Kak Mepa
CpPEIHEW KMHETUYECKON SHEPTUU JABUKECHUS
MOJIEKYJI. YpaBHeHHEe MeHieneeBa-
Knaneiipona

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

27

3akoH JlambToHa. ["'a30BbIC 3aKOHBI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Jlaboparopuas padota «lccienoBanue

28 3aBUCHUMOCTH MEXIY IapamMeTpamu
COCTOSIHUS pa3peKEHHOT0 Ta3ay
N3onporieccel B n€anbHOM ra3e u ux bubnuorexa [JOK
29
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOIUHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
30 KomuyecTBo TemioTsl 1 padora. bubmorexa HOK
https://m.edsoo.ru/ff0c5952
BryTpeHHss SHEprusi 0 JHOATOMHOTO
UJIeaTbHOTO Ta3a
31 Buasl Temionepenayuu bubmmorexa [OK
https://m.edsoo.ru/ff0c5c36
VY ienpHas TENI0EMKOCTh BELIECTBA.
32 K(I)[J'II/IIIGCTBO TEIUIOTHI IPU T]elfmonepezlaqe. bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢c36
AnmnabaTHslii iporiecc
1 IIepBbIid 3aKOH TEPMOJMHAMUKHU U €TO bubnnorexa [JOK
MIPUMEHEHHE K U30TpoIieccamM https://m.edsoo.ru/ff0c5efc
HeoOpatuMocTh TIpoIIeccoB B IPHPOJIC. bubnuorexa [JOK
34 .
Bropoii 3akoH TepMOIMHAMUKN https://m.edsoo.ru/ff0c6230
35 [Mpunuun aeiicteus u KI1J{ rermoBoit bu6mmoreka [{OK
MaIUHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KI1J]
37 DKOJOTHYeCKHe MPOoOIeMbl
TEIUI0IHEPTETHKHU
n O6o06maromuii ypok «ModekysipHast bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
39 KoHnTtposbHas paboTa mo teme bubnnoreka [JOK

«Monekynsipaas pusuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

TCPMOANHAMUKU

40 [TapooGpa3oBaHue U KOHIEHCAITHS. bu6mmoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
A1 AOCOmIOTHAs M OTHOCHUTEJIbHAS BIAYKHOCTD bubnnorexa [JOK
Bo3ayxa. HaceleHnHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
47 amopdHbIe Tea. AHU30TPOIHS CBOMCTB bubnuoreka [JOK
KpucTayioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalb
43 [InaBneHue u KpuctauMzanus. Y aeabHas bubnnorexa [IOK
TeruioTa tiasienus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHME TEI0BOro OagaHca hitps//m.cdsoo.rw/ff0c6820
45 Dnektpusanus Ten. DIEKTPUUECKUH 3apsi. bubnmnoreka [JOK
JIBa BHJ1a DIICKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKY, TUANEKTPUKU U
46 H(I;)HyH;[OBOHHIfKH. 3aK(I:H COXPAaHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
47 BsaumopeiictBue 3aps10B. 3akoH Kynona. bubanorexa [IOK
ToueuHblil a7eKTpUYECKUH 3apsia https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTD 37IEKTPUYECKOTO TOJIS.
48 HpHI})Ian cynepnomulfn ANEKTPUYECKUX Bubmiorexa LIOK
. n https://m.edsoo.ru/ff0c6df2
noJiel. JInaun HanpsHKEHHOCTH
49 PaboTa cuit aeKTpoCTaTU4eCcKOro MOJIS. bubnnorexa [IOK
[ToTennuman. Pa3HoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY U TUANEKTPUKU B BuGmorexa [OK
50 ANEKTPOCTATUYECKOM IIOJIE.

Z[I/ISHGKTpI/I‘leCKaH IMPOHUIACMOCTDb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konaencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTB INIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHAeHcaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHnas pabdota "N3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

54

[TpuHIMI ASCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO armapara,
CTpYHHOI0 IPUHTEpA. DIIEKTPOCTaTUIYECKas
3amuTa. 3a3eMICHHE IEKTPOIpUOOpOB

55

DNEeKTPUYECKHUI TOK, YCIOBHS €T0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConporuBiienue. 3akoH
OmMa 11 yyacTka uenu

56

[TocnenoBarenbHOE, APALIEIBHOE,
CMEIIAaHHOE COCTUHCHUE TIPOBOIHUKOB.
Jlaboparopnas pabota «3yuenue
CMEIIAHHOTO COCTUHCHHUS PE3UCTOPOBY

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTB JIEKTPHUUECKOTO TOKA.
3akon J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 ITOJIHOM (3aMKHYTOI)

aeKTpudeckoi nenu. Koporkoe 3ambikaHue.

Jlaboparopuas padota «3mepenune D]1C
HCTOYHHKA TOKA M €r0 BHYTPEHHETO
COIPOTHBIICHHSD)

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

Pesepubiit ypok. KonTponbshas pabora mmo
teme "DnekrpoauHamuka” / Beepoccuiickast
npoBepouHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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O06o06maromuil ypok « JIeKTPOTUHAMUKAY /

bu6mmoreka [IOK

60 .
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DeKTPOHHAS TIPOBOJIUMOCTH TBEPIBIX
61 METAJJIOB. 3aBUCUMOCTD COIPOTHBIICHUS
METAJIJIOB OT TEMITEPATYPHI.
CBepXIpOBOJIUMOCTH
6 OnexTpuueckuil TOk B Bakyyme. CBolcTBa
ANEKTPOHHBIX ITyYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAs U
63 yrp Croii bu6mmoreka [JOK
pUMecHas poBoauMocTs. CBoMCTBa p—n-
P P P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBbIE TPUOOPHI
DNeKTpUYECKH TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB. bubnmnoreka [JOK
64
DJIEKTPOJIUTHYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c&2ba
DneKTpoan3
DNeKTpUYECKU TOK B rasax.
P o . bubmuoreka [JOK
65 CaMoCTOsATeIbHBIN 1 HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [Inazma
DNeKTpuUecKre MPUOOPHI U yCTPOMCTBA U
66 P pHbOpBL 1Y Fl)'[ bu6mmoreka [IOK
WX MpaKkTUiIecKoe nmpuMeHenue. [IpaBua
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
KonrponsHas padora o Teme
67 «Qunekrpocraruka. [TocTosHHBIH bubnnorexa [IOK
ANEKTpUIECKU TOK. TOKHM B pa3IMuHbBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PezepHbIil ypok. O600maronmii ypok mo bubnnorexa [IOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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11 KIIACC

KoanuecTBo 4acoB

Harta JJIeKTPOHHbIE HU(PPOBBIE
Ne Kontpoas | IIpaktHyec
Tema ypoka H3ydeH | oOpa3oBaTejbHbIe
n/m Bcero HbIE KHe
us pecypcsl
padoTsbl padoThI
[TocTosiHHBIC MAaTHUTHI ¥ KX
| B3auMoieiicTBue. MaruutHoe noiie. Bektop | bubnmoreka [JOK
MarHUTHOM MHIYKIMH. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WUHIYKIAH
MarauTHOe 1oJjIe MPOBOJHUKA C TOKOM.
) 0 3 B POBOA . i bubnuorexa [JOK
neIT DpcTena. BzanmoeiicTpue
petel A https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHas pabota «/3yueHue | | bubnmnoreka [JOK
MarHUTHOTO MOJIS KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISl HA POBOTHUK
4 ¢ TokoMm. Cua Amnepa. JJaboparopras | | bubnuorexa [JOK
pabora «lccnenoBanue nelcTBHUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
efiCTBHE MarHUTHOTO TOJIA Ha
5 A C 1 bubnmoreka [JOK
BIDKYIIYIOCS 3apsDKeHHYI0 yacTuily. Cuia
ABIDEYILYIOET SAPIBIEHILY W https://m.edsoo.ru/f0cOdF4
Jlopenma. Pa6ota cuitbl Jlopenia
DOnexTpoMarHuTHas UHAYKIMS. [ToTok
6 BEKTOpa MarHuTHOM unaykuu. I1C 1
UHAYKIHUU. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Papanes
. JlabopaTtopHas paborta «/cciaenoBanue | | bubnmoreka [JOK

SABJICHUSA BHGKTpOMaFHHTHOﬁ HHIAYKOUH

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHAyKTUBHOCTS. fIBIEHNE CAMOMHAYKIIHAH.
OC camouHIyKIIMU. DHEPrUsi MArHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

bubnnoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTporucTBa U UxX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHLI,
VUHAYKIIMOHHAs 1eYb

10

O6o6marmuii ypok «MarauTHoe moJe.
aﬂeKTpOMaFHI/ITHaH HHIAYKOUS»

bubnnorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padota no reme «MarauTHoe
noJie. DIEKTPOMarHuTHasi WHIYKITUS

bubmnorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoOIHBIE MEXaHHUECKHE KOIeOaHusl.
["apmonnueckue konebaHusi. Y paBHEHUE
rapMoHH4eckux konebanuil. [IpeBpaienue
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «MccrnenoBanue
3aBUCHUMOCTH Tepr0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChl
rpy3a»

14

Konebarenbuplit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIC KOJICOaHUs B
UJIcaIbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTUs MEXKIy MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHHUS
SHEPruU B UI€aIbHOM KOJ1e0aTeIbHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KOHTYpE

HpeI[CTaBJ'ICHI/IC 0 3aTyXaromux
KOJIEOAHHSIX. BLIHY)KI[GHHHC MCXaHHUYCCKHUC

bubnuorexa [JOK

16 Kosiebanus. Pesonanc. BeiHyx1eHHbBIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATrHUTHBIE KOJI€OaHUS
[lepemennslil Tok. CHHYCOMIANTBHBIN
17 MEePEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO bubnmnoreka [JOK
TOKa. AMIUTUTYJTHOE U AEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUCHUE CHJIBI TOKA M HAMIPSKCHHSI
18 Tpauchopmarop. [IpousBoacTso, nepenaua
U IOTpeOJICHHUE FIEKTPUUECKON SHEPTUU
o YCTpONCTBO 1 PaKTHUECKOE IPUMEHEHUE BuGniorexa LOK
AIEKTPUYECKOTO 3BOHKA, 1:eHepaTopa hitps://m.edsoo.ru/f0cc324
MEPEMEHHOT0 TOKa, JIMHUI dJIeKTporepeaay
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 31eKTpo3Hepruu. Kynprypa ucnosib30BaHus
AIEKTPOIHEPTHH B TOBCEIHEBHOMN KU3HU
MexaHnn4yeckue BOJHBI, YCIOBHS
)1 pacnpoctpanenus. [lepuon. Ckopocthb bu6mmoreka [JOK
pacrpocTpaHeHust U JIJTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie ¥ MPOIOJILHBIE BOJTHBI
2 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmoreka [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
73 DNIeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTs. llIkana 31eKTpoMarHuTHBEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paAHOCBSA3U U TEICBUICHUS.
PasButne cpencts cBs3u. Pannonokanus
25 Kontponbnas pabota «KoneGanus u bubnmnoreka [JOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJTHBD» https://m.edsoo.ru/ff0cc6{8
[TpsimonMHEHOE pacpoCcTpaHeHHEe CBETa B
26 O,II[)HOpOHHOﬁ cpe;;. T(I:qeqllzblﬁ HCTOYHHUK bubamorexa LHOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHue cBeta. 3aKOHbBI OTPAKEHUS
27 CBGI’)Ta. IToctpoeHnue H3o6pa>1<e§1/1171 B bubamorexa LOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
[Tpenomnenue cera. [lonHoe BHyTpeHHEe
28 OTI;a)KeHI/Ie. [Ipenenbublii yron n}(l)?l){oro bubmiorexa IOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHUS
79 JlabopaTtopHas pabota «M3mepenue bubnmoreka [JOK
MIOKa3aTelsl IPEJIOMIICHUSI CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3o00pakeHuii B JIMH3E.
30 ®opmyna TOHI:<0171 JIMH3BI. gBeJII/I‘-IeHI/IG Bubmmorexa LIOK
[ https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHas padorta «/cciaenoBanue
CBOMCTB M300pKEHUH B JIMH3AX)
Hucnepcus ceeta. Cl0XHBIN cocTaB 6€710ro
32 ceera. L[Ber. JlabopaTopHas pabota
«Habnronenue qucnepcuu cBeTay
1 Hurtepdepennus cBera. {udpakius crera. bubnuorexa [JOK
Judpaknuonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tomsipu3arus cera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpUOOPHI M YCTPOHCTBA H
YCIIOBUS UX O€30MMaCHOTO IPUMEHEHUS
36 ['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM bubnuorexa [JOK

MCXaHUKU. HOCTyHaTLI CHGHH&HLHOﬁ

https://m.edsoo0.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e

TCOPHUU OTHOCUTCIIBHOCTHU

OTHOCHUTENHLHOCTD OIHOBPECMCHHOCTH.

bubnuorexa [JOK

37
3aMe/IJIeHUe BpEMEHU U COKpAIlCHUE JTUHBI https://m.edsoo.ru/ff0cfa42
3 -
38| wacrmu. Con waccon ¢ omepriii bitGmnorera LIOK
HEl P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUS MOKOS
Kontponbnas pabota «Ontuka. OCHOBBI bubnmnoreka [JOK
39 .
CIIEIUATILHON TEOPUU OTHOCHTEIILHOCTHY https://m.edsoo.ru/ff0cf610
®oronsl. opmymna [Inanka. Jneprus u Bbu6mmoreka [IOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
A1 OtkpsiTue U uccnenoBanue portorddekra. bubnmnoreka [JOK
Onbithl A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3 LY
2 | Ommeiina s fovosbpoern. ekpaces bitGmnorera LIOK
g F B https://m.edsoo.ru/ff0d015e
rparuiay Gorosddexra
43 Hasnenue ceera. Onbitel [1. H. JIeGenena. bubmuorexa [JOK
XHUMHUYECKOE NEICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTponuCcTBa U IPAKTUYECKOE
44 npuMeHeHHe: (HOTOIIeMEHT, (OTOAATUHK,
COJTHEYHast OaTapes, CBETOIUOT
45 Pemenue 3agad mo teme «JIEMEHTBI bubnnoreka [JOK
KBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
M T .0
i : O,Z[el('lI)B atoma Tomcona. OnbITHI BuGmorexa LOK
e3EpPHOP/A O PACCEAMHIO A-HaCTHIL https://m.edsoo.ru/ff0d091a
[Inanerapnas mozmenps aroma
bu6 OK
47 [Toctynatel bopa nomotexa 1

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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48

Nznydenue u noruonieane GOTOHOB MPH
Mepexoe aTomMa C OJJHOTO YPOBHS SHEPIUU
Ha apyrou. Buasl criekTpos

bubnnoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BomnHoBEIE cBOMCTBA YacTull. BoiHEI e
bpoits. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE Y BBIHYKJICHHOE
U3JIy4eHUE

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaauOaKTUBHOTO U3TYUCHUS

bubmnorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMmMa-u3TydCHHUS.
Biustnue pagnoakTMBHOCTH HA KUBbBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTpOHA. 130TOMBLI.
Anbda-pacnaa. DNEeKTPOHHBIN U
NO3UTPOHHBIN Oera-pacmnaj. ["amma-
U3ITyYeHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B sape. S nepHbie
peakuuu. Snepuslil peaktop. I[Ipodaemsl,
NIEPCIIEKTUBBI, YKOJIOTUYECKUE ACTIEKTHI
AIEPHOMN SHEPrETUKH

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOMIOACHUS U
PErUCTPaLUK SJIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHI1aMeHTaIbHbIE
B3auMoOiecTBUsA. EnMHCTBO Pusznueckoit
KApTHUHBI MUDPa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3Butus actpoHoMuu. [IpukiagHoe



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Y MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHomuu. Bun 3B&€31HOTO HEba.
CozBes3aust, sspkue 3BE3/bl, MJIAHETHI, UX
BuAMMoOe JBIkeHue. CollHevHas cucremMa

56

Comnne. CoHeyHas akTUBHOCTb. VICTOUYHUK
sHeprun CoJiHIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI ITIABHOM MOCIIEI0BATENBHOCTH.
Buytpennee ctpoenue 38E311. CoBpeMeHHbIE
IIPEACTABIICHUS O POUCXOKACHUN U
sBosironny ConHIa u 3B€37

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u npmxenne ConHua B
lNamaktuke. ['anmaktuku. YEpHbIE ABIPHI B
Apax TajJaKkTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopust
bonpuioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

60

Hepemennsie mpo0ieMbl acTpOHOMUU

61

Kontponbhas pabota « 9neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

62

Ob6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIHMAJIbHON B
ITUYECKOU cdepax AedaTeIbHOCTH YeJIOBeKa

63

O6o6maromuii ypok. Pois u Mecto pusuku
Y aCTPOHOMUU B COBPEMEHHON HAyYHOUN
KapTUHE MUpa




O6o6maromuii ypok. Pois ¢pusndeckoii
64 TeopuH B GOPMUPOBAHUHU MIPEACTABICHUH O
buznuecKoil kKapTuHe MUpa

O06o6marmuii ypok. Mecto Gpundeckoit
KapTUHBI MUPA B OOLIEM PSSy COBPEMEHHBIX

65 €CTECTBEHHO-HAYYHbBIX NPEACTABIECHUN O 1
pupoae
66 PesepBHbIi ypok. MarautHoe 11ose. 1
DNIeKTpOMarHuTHas MHIYKIUS
67 PesepBublil ypok. Ontuka. OCHOBBI |
CIELHaJIbHON TEOPUU OTHOCUTEIBbHOCTH
68 Pesepnblii ypok. KBantoBas ¢uzuka. | bubmuoreka [JOK

DNEeMEeHTBI aCTPOHOMUU U acTPO(PU3UKU

https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbBI

10 KUIACC

Kox
nposepsie
MOI0
pe3yJbTart
a

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001mero o0pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMepax poiib U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOU KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU

Y TEXHOJIOTHUH, B TPAKTHYECKON NEATEIbHOCTH JIFOIEH

10.2

Y4YuTBIBaTh TPAaHUIBl NPUMEHEHHUS HW3yYEHHBIX (U3UYECKUX MOJeNeil:
MaTepuaibHas TOYKa, HHEpUUalIbHas cHcCTeMa OTcuéra, aOCOJIIOTHO
TBEPAOE TEJIO, WIACAIBHBIN ra3; MOJAEIU CTPOCHHs Ta3oB, JKUIKOCTEH U
TBEPABIX TEJ, TOYEUHBIM DIIEKTPUYECKUH 3aps] — TMpU pELICHUU

¢duznyecKux 3aaa4y

10.3

Pacno3naBate (Qusnueckue sBieHUs (MPOIECCH) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYJISIPHO-KHHETUYECKOW TEOPHH
CTpOCHMsSI  BEIIECTBA W JJCKTPOAMHAMUKH:  pPaBHOMEpPHOE |
PaBHOYCKOpPEHHOE MPSMOJIMHEIHOE ABMKEHHE, CBOOOTHOE MaJeHue Ted,
JBIDKEHUE TIO OKPY>KHOCTH, MHEpLHs, B3auMojeiicTBue Ten; nuddysus,
OpOYHOBCKOE JBIKEHHE, CTPOCHHE IKHIKOCTEH © TBEPABIX Te,
U3MEHEHHEe 00bEMa Ten IpU HarpeBaHWU (OXJIAKIEHUU), TEIJIOBOE
paBHOBEcHEe, HUCHApeHHe, KOHJEHCAllMsl, IJIaBIEHUE, KPUCTAJIM3aIlus,
KUIIEHHE, BJIQXXHOCTb BO3[yXa, MOBBIIICHUE [aBIEHUS Ta3a IPU €ro
HarpeBaHUM B 3aKPBITOM COCYJI€, CBSA3b MEXK/IY MapamMeTpaMu COCTOSTHHS

ra3a B U30IIpOoHeCCax; JICKTPpU3aluA TCII, B3aMMOJICHCTBHE 3apsAa0B

10.4

OnuceIBaTh MEXaHHYECKOE ABHUIKCHUC, UCITIOJIB3YA (1)I/I3I/I‘-IGCKI/I€ BCJIIMYHHBI:
KOOpAuHarTa, IIyThb, IMNEPEMCHICHUEC, CKOPOCTb, YCKOPCHHE, MaACCa TClIa,
Cuijia, UMIIYJIbC TCJId, KUHCTHYCCKAA SHCPTHA, NOTCHUHUAJIbHAA SHEPIUs,
MEXaHHU4YCCKas pa60Ta, MCXAaHUYCCKasd MOIIHOCTb, IIpH OIHMCaHHU
IMPpaBUJIbBHO TPAaKTOBATb (1)H3H‘~I€CKI/II>1 CMBICJI UCHOJB3YCMBIX BCJIMYHH, HUX
0003HaYEHHUST U CAMHUIIBI, HAXOAUTH (bOpMyJ'IBI, CBA3BIBAOIIUC NAHHYIO

(1)I/ISI/IIIGCKyIO BCJIMYHHY C APYTUMU BCINYNHAMU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBa T U TEILIOBBIC SABJICHUA,
HCIIOJIb3Y: (bHBH‘IeCKI/Ie BCJIMYUHBL: JAaBJICHUC Ta3a, TEMIICpATypa,

CpeaHAasd KHUHCTUYCCKAasA OHEPIUA XaOTHYCCKOTO ABWIKCHHUA MOJICKYII,




CpPEeIHEKBaJApaTHU4HAasl CKOPOCTbh  MOJEKYJ], KOJIMUYECTBO  TEIJIOTHI,
BHYTPEHHsISI dHEprus, padora rasza, Ko3Q(GULIHUEHT MOJE3HOTO IEHCTBUS
TEIUIOBOI'O  JBUraTelid; MpU ONUCAHUM MPABWIBHO  TPAKTOBAaTh
dbuznyueckuii CMBICT UCIOJIB3YEMbIX BEIMYHH, HMX OOO3HAYEHUS U
€IMHULBI, HAXOAWUTH (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (PH3UYECKYIO

BCIIMYMUHY C APYT'MMHU BCIINYUHAM

10.6

OnucelBaTh  WM3Yy4YEHHbIE  DJIEKTPUUECKHE  CBOICTBAa  BElECTBA U
JIEKTPUUECKUE SBJIECHUS (IIPOLIECCHI), UCIOIb3Ysl (PU3NUECKUE BEIUYHHBI:
JJICKTPUYECKUN 3apsAl, DJJIEKTPUYECKOE II0J€, HAINpPsHKEHHOCTh IIOJIA,
IIOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB, IIPU ONKMCAHUM IPABWIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIIOIB3yEMBIX BEJIMYHMH, UX 0003HAUYCHUS
U eAMHUIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UYECKYIO

BCJIIMYUHY C APYTHUMU BCINYUHAMU

10.7

aAHATM3UPOBATh GUZUUYECKUE TTPOLIECCHI U SBICHUS, UCTIONB3Ys (PUINUECKUE
3aKOHBI U TIPUHIMUIIBL: 3aKOH BceMupHOTo TsroTtenus, [, I u Il 3akoHbI
Hprorona, 3aKOH COXpaHEHHsI MEXaHUYECKOW dHEPIMH, 3aKOH COXPAaHEHUs
UMIYJIbCa, MPUHLMI CYNEpPHO3ULUU CWJI, TPUHIUI PABHOIIPABUS
MHEPUUAIBbHBIX CHUCTEM OTCYETA; MOJEKYISPHO-KMHETHUYECKYI0 TEOPHIO
CTPOCHHUSI BEIIECTBA, [a30BbI€ 3aKOHBI, CBS3b CPEAHEN KHUHETUYECKOU
SHEPruM TEIJIOBOIO ABM)KEHMSI MOJIEKYJ] C aOCOJIOTHOM TeMIleparypoH,
NEepBbI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHMsI 3JIEKTPUUYECKOTO
3apsna, 3akoH KyloHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKCHHUE U YCIOBUS (TpaHUIIBI, 00JIACTH)

IMPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHbIE MPUHLUIBI JEMCTBUSA MallMH, NpUOOPOB U
TEXHUUYECKUX  YCTPOMCTB; pa3iauyarh YCJIOBHS UX  0€30IacHOro

HCIIOJb30BaHUS B IOBCETHEBHOM KU3HU

10.9

BBITIONTHATE AKCIIEPUMEHTHI 0 HMCCIEAOBAHUI0 (PU3NYCCKUX SIBICHUU U
IPOIIECCOB C HCIOJBb30BAHUEM MPSMBIX U KOCBCHHBIX W3MEPEHUil; MpHU
sToM (QopMmynupoBaTh mpodieMy (3aJauy) W THUIOTE3y Y4eOHOTO
IKCIIEpPUMEHTa, COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOTO 00OpYIOBaHUS,

IPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIIIGCTBJU[TI) MMpAMBIC U KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHMH,
IIpu 3TOM BLI6I/IpaTI> ONITHUMAJIBHEIN CII0CO0 HU3MCPCHUA U HCIIOJIb30BATh

HN3BCCTHBIC MCTOJbI OLICHKHA HOI‘pGI.HHOCTGfI I/IBMepeHI/Iﬁ

10.11

HccnenoBaTth 3aBHCHUMOCTH MCKOAY (1)I/ISI/IIIGCKI/IMI/I BCiIndynHamMnu C
HCIIOJIb30BAHUECM  IIPAMBIX HBMGPGHHﬁ; npu 3STOM KOHCTPYUPOBATH

YCTaHOBKY, (DUKCHpPOBATh  pPE3YyJIbTAThl  TOJYyYECHHOW 3aBUCUMOCTHU




(1)I/I3I/I‘~I€CKI/IX BCJIMYHUH B BHJC Ta6J'II/ILI n Fpa(i)I/IKOB, JAC€JIaTb BBIBOJBI IIO

pe3yiibTaTaM UCCICAOBaHUA

10.12

CoOumotaTh TipaBmiia 0€30MacHOTO TPyJa MPU MPOBEIACHUH HCCIICIOBAHUN
B paMKax y4eOHOrO DOKCIEPHMEHTa, Yyd4eOHO-HCCIIEI0BATEIbCKON U
IPOEKTHON JEATSIBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB

1 1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pemate pacuérHple 3amaud C SBHO 3aJlaHHON (PU3MYECKOW MOJICTIBIO,
UCIIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUITBI; HA OCHOBE aHaJIM3a YCIOBUS
3a/1a49¥ BEIOUpATh (PU3UYCCKYIO MOJIENb, BBIICISATh (DU3HUSCKUE BEIIMIMHBI
u (GopMmyInbl, HEOOXOAMMBIE i €€ pelleHHs, MPOBOAUTH PaCUYEThl U

OLICHUBATh PCAJIbHOCTD ITOJIYYCHHOI'O 3HAYCHU (bHBHqGCKOﬁ BCJINYHHBI

10.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKIACHUW C OMOPOW HA H3YyYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SABJICHUA

10.15

Wcnonb3oBath  mpu  pelieHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAILlMOHHbIE  TEXHOJOTMM JJI1  TIOUCKA, CTPYKTYpPHUpPOBaHUS,
UHTEpIpEeTallud W NPEACTaBICHUS Y4eOHOH M Hay4yHO-IOMYJSAPHOMN
UHPOpPMALIMY, MOJYYEHHOH W3 PAa3JIMYHBIX HCTOUYHUKOB; KPUTHUECKU

AHAIN3UPOBATH MOJIyYaeMy0 HHPOpMaLHIO

10.16

[TpuBoauTh mpUMEpHl BKJIAJa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA,

B Pa3BUTHEC TCXHUKHU U TEXHOJIOTHH

10.17

Hcrnonb30BaTh TEOpETHUSCKHUE 3HAHUS 10 (PU3HUKE B TIOBCEIHEBHOM KU3HU
U1l oOecrieueHHs OE€30MacHOCTH IPU  OOpallleHHH C IpudbopaMu H
TEXHUYECKUMHU yCTPOMCTBAMH, I COXPAHEHUS 3]I0POBbsI U COOJIFOICHUS

HOPM 3KOJIOTUYECKOTO ITOBEJICHUS B OKpY Kalollel cpeze

10.18

PaGoraTts B Irpynme € BbIIIOJHCHUCM Pa3JIMYHbIX COHHUAJIBHBIX pOJ'IGfI,
IJIAHUPOBATb pa60Ty IpynIibl, paquOHAJIBHO paCHpPEACIIATD 0053aHHOCTH
N IJIAaHUPOBATH ACATCIIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLCHHMBATh BKJAA KaXJO0ro M3 YYaCTHHKOB TIpPyIlIbl B PCHICHUC

paccMaTpuBaeMoil IpoOIeMbl

11 KUIIACC

Kox
nposepsie
MOI'0

IIpoBepsiemble NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ILHOW MPOrPaMMbl CPeTHEr0 00IIIero 00pa3oBaHMs




pe3yJbTaT

a

JleMoHCTpHUpOBaTh HAa MPUMEPAX POJIb U MECTO (pu3uKu B (hopMHpOBaAaHUHU
COBPEMEHHOI Hay4YHO! KapTHUHBI MUpPa, B Pa3BUTHUH COBPEMEHHOU TEXHUKHU
U TEXHOJIOTMH, B MPAKTUYECKOW JAECSATEIbHOCTH JIOJCH, LEJIOCTHOCTh U

€AMHCTBO (PM3UYECKOI KapTUHBI MUpa

11.2

YuuThIBaTh T'PAHULIBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIENEH:
TOYEUHBIN JJICKTPUYECKUHN 3apsll, SAAEpHAs MOJEIb aroMa, HYKJIOHHAas

MOJICJIb aTOMHOI'O dJipa IIpu pCIICHUA (bHBPI“IeCKI/IX 3aJa4

11.3

PacnioznaBate Qusnueckue siBaeHUS (IPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMMUKM U KBAaHTOBOH (PU3MKH: 3JEKTpUUecKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUSA
TOKa, B3aUMOJICHICTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHIYKIIH, 1CHCTBUE
MarHUTHOTO TIOJII HAa TPOBOJHHK C TOKOM U JBWKYIIUHCS 3apsi,
3JIEKTPOMArHUTHbIE Kosie0aHus u BOJIHBI, IpSAMOJIMHEHHOe
pacrpocTpaHEeHHE CBeTa, OTpPaKEHUE, IpeJoMJIeHUEe, HHTephepeHLus,
TUQpakuus U TOJISIPU3ausl CBETa, AUCIEPCUs CBETa, (DOTOAIEKTPHUYECKHIMA
addekt (horoaddexT), cBeTOBOE NaBiIcHNE, BOSHUKHOBEHUE JTHMHEWHYATOTO
CIeKTpa  aroMa  BOJIOpOJa,  €CTECTBEHHass U  HMCKYCCTBEHHas

PAaAOAKTUBHOCTD

11.4

OnuceIBaTh U3y4yeHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MAarHUTHBIE,
ONTHUYECKUE, DJIEKTPUUYECKYI0 IPOBOJUMOCTh pPAa3IMUHBIX Cpel) H
JIIEKTPOMArHUTHBIE  SIBICHHUS (TPOLIECCHI), HWCHOIB3Yysd (U3NIECKHE
BEIUYUHBL:  DJJICKTPUYECKUH  3apsj, CWiIa TOKa, JJICKTPUYECKOE
HaIPSODKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHUE, PAa3HOCTb IIOTEHLUAJIOB,
DJIC, paboTta TOKa, MHIYKIHMS MarHMTHOTO IIOJIsA, CHia Awrmepa, cuia
JlopeHIla, WHAYKTUBHOCTb KATYIIKH, DJHEPrus JJIEKTPUYECKOTO U
MarHuTHOTO TOJIEH, MEepuoJ M YacToTa KojeOaHU B KojeOaTelbHOM
KOHType, 3apil W Cujla TOKa B IIpollecce TapMOHMYECKUX
AIIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYyCHOE pacCcTOSIHUE M ONTHYECKas! Crjla
JWH3B; TPU ONUCAHWM TPABUIBHO TPAKTOBATH (DU3UYECKHIA CMBICI
UCMOJIb3YEMBbIX BEJIWYMH, HX OOO3HAYEHHMS M €IUHUIIbI; YKa3blBaTh
(GopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTHMMHU

BCJIMYNHaAMU

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SBJICHHUA U IIPOLECCHI, HCIIOJIb3YS
(1)I/I3I/I‘~I€CKI/I€ BCJIMYUHLBI: CKOPOCTH OJJICKTPOMArHUTHBIX BOJIH, [JIMHA
BOJIHBI MW 4YacCToTa CBE€TA, OHEPIrUA U HMITYJIbC q)OTOHa, nepunon

nojrypacmnaga, SHEpTrusd CBA3U ATOMHBIX SCP, MPHU OIIMCAHUU NPABUIIBHO




TPAaKTOBATb (1)H3H‘-I€CKHI>1 CMBICJI HCII0JIB3YyCMBbIX BCJIMYHH, nx
0003HaYeHHsT U CAWHUIIBL; YKA3bIBATh (1)OpMy.]'IBI, CBA3BIBAOIIUC JTAHHYIO
Q)HSHHCCKyIO BCIIMYUHY C APYrMMH BCJIIMYMHAMH, BBIYHUCIATH 3HAYCHUC

¢buznuecKoii BeTUYUHBI

11.6

AHanu3upoBaTh  (U3MUECKHE TMPOLECChl U SBICHUS, HCIOIB3YS
dbuzndeckue  3aKOHBI M OpUHIUOB:  3akoH  Oma,  3aKOHBI
MOCJIEIOBATEILHOTO U TMAPaIETbHOTO COSAUHEHUs MPOBOJAHUKOB, 3aKOH
Jbxoyns — JleHma, 3akOH OSJIEKTPOMAarHUTHOMW UWHAYKIHMH, 3aKOH
OPSIMOJIMHEMHOTO pachpOCTpaHEHUs] CBETa, 3aKOHBl OTPAXKEHHUS CBETa,
3aKOHBI MPETOMJICHHSI CBETa, ypaBHeHHE ODiHITeHHa st poToaddekra,
3aKOH COXPAaHEHHUS JHEPrHH, 3aKOH COXpPAaHEHMUsS] HMITYJIbCa, 3aKOH
COXpaHEHUsl SJEKTPUYECKOTrO 3apsiia, 3aKOH COXPAaHEHHS MacCOBOTO
yHcia, mocTynarsl bopa, 3aKoH pagHMOaKTHUBHOTO paclaja; IpH 3TOM
pasnuyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPA)KEHUE U yCIIOBUS (TPaHMIIbI, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeI[eJU[TI) HalpasJICHUEC BCKTOpa HWHAYKIUMKW MArduTHOTO  I10JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

Crtpoutb U onMchiBaTh H300paKEHUE, CO3AABAEMOE IUIOCKUM 3€pKaioM,

TOHKOW JTUH30H

11.9

BBITIONTHATE AKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3MYSCKUX SIBJICHUH H
IPOIIECCOB C HUCIOJIB30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHIA;, IMpH
sToM (opmynupoBaTh TpobieMy (3amady) W TUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY W3 IMPEAJIOKEHHOTO 00O0pYHIOBaHMUS,

IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOBI

11.10

OcyiecTBIITh NPSIMbIE U KOCBEHHbIE U3MEPEHMSI (PU3NYECKUX BEIHYMH;
P 3TOM BHIOMPATh ONTUMAIBHBIA CIOCOO M3MEPEHHS U HCIOJIB30BATH

HU3BCCTHBIC MCTOAbI OLICHKHA HOFp@I.HHOCTCfI I/IBMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCMMOCTH (DU3UYECKUX BEIWYUH C HCIOJIB30BAHUEM
IPSIMBIX U3MEPEHHI; TPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH
pPe3yNIbTAThl TOJYYCHHOW 3aBHUCHMOCTH (DH3UYECKMX BEIMYUH B BUIC

Ta6J'II/III n I‘pa(l)I/IKOB, ACJIaTh BBIBOALI 11O PE3yJIbTaTaM MCCIICAOBAHMA

11.12

CobOmomaTe  mpaBmwiia  0Oe30macHOro  TpyAa TpU  NPOBEICHUU
UCCIIEJOBaHUH B  paMKax y4eOHOTO  OKCIIEpUMEHTa, ydeOHO-
UCCIIEJIOBATENIbCKOW U TNPOEKTHOHW MAESITENbHOCTH C HCIOJIb30BaHUEM

U3MEPUTEIIbHBIX YCTPOICTB U 1a0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3amaud C SBHO 3aJaHHON (DU3UYCCKOH MOJENbIO,

HCIIOJIb3Y (1)H31/I‘-I€CKI/I€ 3aKOHBI U ITPUHIHUIIBI; HA OCHOBC aHAJIM3a YCJIOBUMA




3a/1a4¥ BIOUPaTh (PU3HUYECKYIO MOJCIb, BELICTATh (PH3NICCKIE BETHUNHBI
u GopMyIbl, HEOOXOAMMBIE I €€ pelIeHUs, MPOBOAUTH PACUéThl U

OLICHUBATh PCAJIbHOCTD ITOJIYYCHHOI'O 3HAYCHU @HSHHGCKOﬁ BCJINMYHHBI

11.14

Pemate KauC€CTBCHHBIC 3aJa4u: BBICTpanBaTh JOTHYCCKH
HCIIPOTHBOPCUYNBYHO LICIIOYKY paccy;xz(eHI/Iﬁ C OHOpOfI Ha HU3Y4YCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘-I€CKI/I€ SIBJICHUA

11.15

Hcnonb3oBaTh  IpU  peHIEHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
WHQOPMALIMOHHBIE  TEXHOJIOTUW ISl TIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpPIPETAllUd U TPEACTABICHUS Yy4eOHOW M HAy4YHO-IOMYJISPHOU
UHQOpPMALMK, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU

AHAJIU3UPOBATD MMOJIYy4aCMYIO HH(bOpMaHHIO

11.16

OOBSCHATh TPUHIUMBI JCUCTBUA MAIlWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuuyaTh YCJIOBUS MX O€30IIaCHOTO0 UCIOJb30BaHUS B

OBCEIHEBHOU KU3HU

11.17

[IpuBonuTe npHUMEpHl BKIAJa POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
($U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBath TEOpETUUECKUE 3HAHUS 110 (PU3UKE B IMOBCEAHEBHOMN JKU3HU
1 obecrieueHusi O€30MacCHOCTH TpH  oOpalieHuu ¢ npubdopamMu |
TEXHUYECKUMHU YCTPOICTBAMHM, JIJIsi COXPAHEHUS 370POBbS U COOIIOACHHUS

HOPM 3KOJIOTHYECKOTO ITOBEJCHMSI B OKpYXKaIoLIel cpeze

11.19

PaGorath B rpymme C BBINOJHEHHWEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PALMOHATIBHO PACHPEICIIATh 00S3aHHOCTH H
IJIAHUPOBAaTh AEATENBHOCTh B HECTAHIAPTHBIX CHUTYyalHUsX, aJEKBaTHO
OLICHMBATHh BKJIAJ KaXIOrO0 M3 YYaCTHUKOB TIPYIIbl B PELICHUE

paccMaTprBaeMoii poOIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kox
pasnae
Ja

Konx nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUN

OU3NKA 1

METO/IbIl HAYYHOI'O ITIO3HAHUA

1.1

dusuka — Hayka o npupoje. Hayunble MeToibl
ITO3HAHMS OKPYXKaIOILEro MHpa. Pons
HKCHEPUMEHTA U TEOPUHU B IpoLecce MO3HAHMS

MPUPOJIbL. DKCIEPUMEHT B (PU3HKE

1.2

MonenupoBanue  (QU3NYECKUX  SIBICHUH U
nporeccoB. Hayunble runoressl. dusznueckue
3aKOHBI M TeOpUU. ['paHUIBl TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpMHLIMIT COOTBETCTBUSL.
Ponp um mecto ¢usuku B (popmupoBaHUU
COBPEMEHHOM HayyHOW KapTHUHBI MHUDPA, B

MIPaKTUYECKON AESITEIbHOCTH JII0AEH

MEXAHUKA

##HPar#KMIHEMATHUKA

2.1.1

MexaHnu4deckoe JBHIKCHUC. OTHOCUTENBHOCTh
MCXaHHYCCKOI'O JIBHMXCHUHA. Cucrema orcuéra.

Tpaexropust

2.1

2.1.2

[lepemenienue, CKOpOCTh (CpeHssl CKOPOCTb,
MTHOBEHHAas CKOPOCTh) " YCKOpEHHE
MaTepUaIbHOW TOYKU, HMX TMPOCKIUU HA OCH
CUCTCMbI KOOpJAUWHAT. Cnoxenue HepeMeIIIGHI/If/'I

X CJIOKCHUC CKOpOCTeﬁ

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduku
3aBHCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMUS,
IIyTU U NEPEMEIICHUS MaTePUAIIBHOM TOYKH OT

BpCMCHHU




2.14

CBobOogHOE TIazicHre. Y CKOpEeHHE CBOOOIHOTO

naacHus

2.1.5

KpuBonuneitHoe  nBuxeHue.  PaBHOMepHOe
JABMOKCHUC MaTepHaHBHOfI TOYKHN 10
OKPY>KHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAs
CKOPOCTb. IIepuon 51 4acToTa.

HeHTpOCTpeMI/ITeHBHOG YCKOPCHHUC

2.1.6

TexHuueckue yCTpOﬁCTBaZ CIINAOMCETP,
ABWKCHUC CHApsAAOB, LECIHBLIC W PCEMCHHBLIC

nepenadn

2.1.7

[Ipaktuyeckue paboTHI. N3zmepenune
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILICHUSI MEXAY IyTAMH, NPOWICHHBIMHU
TEJIOM 3a IIOCJIEI0BATEIIbHBIE paBHBIE
MPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PaBHOM
Hynt0. M3ydeHue NIBWKEHUs IIapuKa B BS3KOH
KUIAKOCTH.  M3yueHwe  JBUKEHUA  Tela,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#HPartH#IMTHAMUKA

2.2.1

[Ipunnun otHocurensHOCTH [amwites. IlepBeblit
3akoH HprotoHa. MHepumanbHbple CHCTEMBI

oTcuéra

222

Macca Tena. Cwia. [lpuHuun cynepno3unuu

CHJI

223

Bropoii 3akon HproTona s MartepuanibHON
TOYKM B WHEPUMAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3axkoH HelooToHa s

MaTCpHaJIbHBIX TOUCK

224

3akoH BceMUpHOro TsAroteHus. Cuiia TSKECTH.

HepBaﬂ KOCMHYCCKaAsA CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHuUs

CKOJIBXXCHHUA u cujia TPCHUA ITOKO4.




Koaddunment tperwms. Cuiia CONPOTUBICHHS

IIpyu ABHKCHUU TCJIa B X)KXUAKOCTHU HUJIHK I'a3¢C

2.2.7

HOCTyHaTeHBHOG U BpalmarcIbHOC ABHWIKCHHUC

a0COTFOTHO TBEPIOTO Tela

2.2.8

MOMEHT CWIbl OTHOCHUTEJIBHO OCH BpAILCHUS.
IInedo cunbl. YciioBUA paBHOBECHUS TBEPIOTO
Tema B UCO

229

Texunueckue YCTpOMCTBA: HOJIIUITHUKY,

ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHue ABUKEHUS
Opycka 1O HAKJIOHHOW IUIOCKOCTH IO
NENUCTBUEM HECKOJIbKMX cwil. HcciaenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIINX B
nehopMUpyeMOl  TIPY)KUHE H  PE3UHOBOM
oOpa3ne, OT BEIUYMHBI UX JAedopmaiuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPpAallICHHA

23

##tPar#H##3AKOHBI COXPAHEHN B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

23.1 MarepualbHbIX TOYeK. MMmynsCc cuibsl u
M3MEHEHUE UMITyJIbCa Tella
35 3akoH coxpaHenus umnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cribt
234 MOIIHOCTD CHUJTBI
535 Kunernueckas sHeprus MarTepuaibHOM TOYKHU.
o Teopema 0 KWHETHYECKON SHEPTUH
[lorenumanbHass  sHeprus. lloreHuumanbHas
36 SHEPrusl ynpyro AeGOpMUPOBAHHON MPYKUHBI.
o [loTrenumanpuass  sHeprust  Teina  BOIU3H
MMOBEPXHOCTU 3eMITH
[ToTennumanpHpie ¥ HEMOTCHI[MAIBHBIC CHIIBL.
2.3.7 CBsi3p  pabOTBl  HEMOTECHIHUAIBHBIX CHII C

U3MEHEHHEM MEXaHHUYECKOU OHCPIUN CHCTCMbI




Tel. 3aKOH COXPAaHEHHS] MEXaHUYECKOW IHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
53.0 TexHuueckue yCTpOMCTBA: JBUKEHUE pPAaKeT,
o BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
IIpaktnyeckue paboTel. M3ydyeHue  cBA3M
2310 CKOpPOCTEM Te€JI IpH  HEYOPyroM  yJape.

UccnenoBanne  cBsizu  pabOTBl  CHIIBI  C

H3MEHCHHEM MEXaHHICCKOMN SHECPIrUu TCjIa

MOJIEKYJIAPHAS ©U3NKA U TEPMOAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKON TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHUH. BpoyHnosckoe
neuxenne. Juddysusa. Xapakrep ABMKEHUS U

B38,HMO[[€I>'ICTBH$[ qacCcTull BEIICCTBa

3.1.2

Mopenu cTpoeHus Ta30B, KUAKOCTEN U TBEPABIX
TeJ U 00BsCHEHHE CBOMCTB BELIECTBA HA OCHOBE

ITUX MOJIEJIEN

3.1.3

Macca momekyn. KonnuyecTBo — BellecTBa.

[TocTostHHas ABoraapo

3.14

TemmoBoe pasBHOBecue. Temmeparypa u e€

n3mepenue. [llkana remneparyp Llenscus

3.1.5

Mogens uzneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KMHETUUECKOM TEOPHUHU

NACAJIBHOIO ra3a

3.1.6

AOcomoTHas Temreparypa Kak Mepa cpenHei
KUHETHYECKOW HSHEPrMH TEIJIOBOIO JBHXKEHMS

yacrtul raza. lllkana remneparyp KenbBuna

3.1.7

Vpasuenue Knanelipona — MennaeneeBa. 3aKoH

JanpToHa

3.1.8

I'a30BBIC 3aKOHBI. I/ISOHpOHeCCH B HACAJIBHOM
ra3¢ C IOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA:

u30TEpMa, U30X0pa, u300apa

3.19

Texauueckue YCTpOWCTBA: TEPMOMETD,

OapomeTp




3.1.10

[Ipaktudyeckne pabotel. M3mepeHue wmacchl
BO3JyXa B KJIacCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MCKAY IapaMETpaMHu COCTOAHHUA

Pa3pCKCHHOI'O I'a3a

3.2

OCHOBbI TEPMOJMHAMMKNA

3.2.1

TepMOI[I/IHaMI/ILICCKaH CHUCTCMA. BHy'TpeHHHH
OHCPIrus TGpMOI[HH&MH‘IGCKOfI CUCTCMBI )51

CoCo0bI €€ U3MEHEHUS

322

KomnuecTBo TEIUIOTHI H pa60Ta. BHYTpeHHSIH

QHCPIuda OJHOATOMHOI'O HACAJILHOTI'O I'a3a

3.23

Bungel  Tenmonepepaud:  TEIUIONPOBOIHOCTD,
KOHBEKIHUA, HW3JIy4YeHHE. TermIoéMKOCTh Tena.
ViaenpHas TeEIUIOEMKOCTh BeliecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPU TCILIONCPCaavuC

324

IlepBblii 3akOH TepMoAWHAMUKHU. [IpumeHeHune
MIEPBOI0O 3aKOHa TEPMOJIMHAMUKH K
u3omnporeccaMm. ['padudeckas WHTEpPIPETALHS

paboTsI Taza

3.2.5

TemnoBele MammHbl.  [IpuHIUNBL  JEWCTBUS
TeroBbIX MamuH. [Ipeobpa3oBaHusi 3HEpruu B
TeIIOBbIX MamuHaxX. KoadduiueHnt mone3sHoro
nevictBust (ganee — KIIJI) TeroBoil MaiivHBEIL.
uxn Kapno u ero KI1J]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeoOpaTtumocTh  mpomeccoB B MPHPOJE.
Tennosbie JIBUTaTEJIN. DKOJIOTUYECKHUE

POOJIEMBI TETUIOHEPTETHKU

3.2.7

Texauueckue YCTPOWCTBA: JBUTaTeIIb
BHYTPEHHEI0 CropaHusi, ObITOBON XOJOAUIBHHUK,

KOHJIULMOHED

3.2.8

[Ipaktudyeckue padboTsl. M3Mepenue ynenbHOMN

TEIUIOEMKOCTH

3.3

##Par### Al PEIATHBIE COCTOSHNMA BEIHLIECBA. ®A30BbIE

[NEPEXO/IbI




[TapooOpa3zoBanue u koHeHcauus. Vcnapenue u

KUIeHue. YAelabHas TeIioTa napoo6pa30BaHI/I;1.

331 3aBUCUMOCTh  TEMIIEPATypbl  KWUIIEHUS  OT
JaBIICHUS
130 AOcontoTHAsT M OTHOCHUTENIbHAs BJIAXKHOCTb
o Bo3ayxa. Haceliennslii nap
Teépnoe teno. Kpucrammueckne u amopdubie
333 Tena. AHM30TPONHUS CBOWCTB  KPUCTAILIOB.
Kunkue kpuctauisl. COBpeMEHHBIE MaTEpUATIBI
334 [lnaBnenne w© KpUCTAIM3AUA. Y AeIbHAs
o teruiora miasneHus. Cyonumanus
3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHuyeckue  yCTpPOHCTBA: THIPOMETP H
136 TICUXPOMETD, KaJIOpUMETD, TEXHOJIOTHUHI
o MOJIy4EHUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
qyclie HAHOMAaTePHUaloB, U HAHOTEXHOJIOTUU
[IpakTuueckue pabotel. M3MepeHne BIaKHOCTH
3.3.7
BO3/yXa
4 SJIEKTPOAMMHAMUKA
##H#Par### O JIEKTPOCTATUKA
Al DnexkTpu3anus Tel. DJeKTpudeckuil 3apsa. JBa
o BUJIA DTICKTPHUUECKHX 3aPsiIOB
4.1.2 [IpoBOIHMKH, AUAIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMS AJIEKTPUUYECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akoH Kynona
DneKkTpuyecKkoe noJe. HanpsoxénHnocthb
4.1 415 3JIEKTPUYECKOIO OJIA. [TprHIMD
o CYTIEPIIO3UIINH. JIuaun HaIPSHKEHHOCTH
AIEKTPUIECKOTO TOJIS
416 PaGora cunm  3IEKTPOCTATHUECKOTO  MOJIS.
o [Torenmman. Pa3HOCTh MOTEHLIMAIIOB
[IpoBOIHMKKM W JUPJACKTPUKH B IOCTOSSHHOM
4.1.7 ANEKTPUYECKOM Toue. JvsnexTpuueckas

IMPOHUITACMOCThb




DNEeKTPOEMKOCTb. Konnencarop.

4.1.8 DNEeKTpOEMKOCTh  IUIOCKOIO  KOHJIEHCATopa.
DHeprus 3apsHKEHHOT0 KOH/IEHcaTopa
TexHuueckue YCTPOWCTBA: 3JIEKTPOCKOII,
419 AJEKTPOMETP,  AJIEKTPOCTATUYECKAsl  3aluTa,
o 3a3eMJIEHUE D3JIEKTPOIPUOOPOB, KOHJEHCATOp,
KCEPOKC, CTPYWHBIN IIPUHTEP
41.10 [Ipaktuyeckue paboTHI. N3zmepenue

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX
VYcenoBust CYIIIECTBOBaHUS IIOCTOSIHHOTO
4.2.1 anekTpudeckoro toka. Mcrounmku Toka. Cuna
ToKa. IloCTOSSHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka uenu
423 DNEeKTPUYECKOE  COMPOTHUBJICHHUE. Y EIbHOE
- COMPOTHUBJICHUE BEIIECTBA
424 [TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE
o COCIMHEHHE MPOBOIHUKOB
Pabora anekrpudeckoro Toka. 3akoH J[koyns —
425
Jlenma
4.2.6 MOUIHOCTD JAEKTPUIECKOTO TOKA
anekTpoaBwkymas cuia (ganee — JJC) wu
427 BHYTpPEHHEE CONPOTHBIICHUE HCTOYHUKA TOKA.
o 3akon Owma Ui TOJNHON  (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe 3ampikanme
DneKkTpoHHas MIPOBOIMMOCTD TBEPIBIX
428 METAaJLIIOB. 3aBHCUMOCTD COTIPOTHBIICHUS
o METAJII0B oT TEMIEPaTypHhI.
CBepXIpOBOJIMMOCTD
429 Onexkrpuuecknii TOK B Bakyyme. CBolicTBa
o AJIEKTPOHHBIX MMYyYKOB
4210 [TonynpoBonuuku. CoOCTBEeHHass U MPUMECHAS

IIPOBOAMMOCTh MOJIYNPOBOJHUKOB. CBoiicTBa p-




n nepexona. [lomynpoBoiHUKOBbIE TPUOOPHI

4.2.11

OneKTpuyecKuié  TOK B DJIEKTPOJIUTAX.

QHCKTpOHHTI/I‘leCKaﬂ AJucconuanus. 9HeKTp0J’IH3

4.2.12

DJNIeKTpUYeCKuil TOK B razax. CaMOCTOATENIbHBIN
U HECaMOCTOATENbHBIM pa3psa. Pasnnunbie
TUMBI CaMOCTOSTEJIBHOTO paspsiga. MoaHus.

ITmazma

4.2.13

Texnuueckue YCTPOWCTBA: aMIIepMeTD,
BOJILTMETP,  peOCTaT,  HMCTOYHUKM  TOKa,
JJIEKTPOHArpeBaTEIbHbIC puOopHl,
3JIEKTPOOCBETUTENbHBIE PUOOPBI, TEPMOMETP
COIIPOTHBIIEHUS, BAKYYMHBIN JUOJ, TEPMUCTOPBI
1 (OTOPE3UCTOPHI, MOTYIMPOBOIHUKOBBIN IO/,

raJJbBaHUKa

4.2.14

[IpakTudeckue padoTel. M3yueHne cMenaHHOTo
COEJIMHEHHUSI PE3UCTOPOB.

N3mepenne OJIC wHCTOYHMKA TOKA U €O
BHYTpEHHEro compotusieHusi. HaOmonenue

QJICKTPOJIU3a

11 KJIIACC

Kon
pasnae
Ja

Koanposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMHAMUKA

##HPart##MAT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHASA UHAYKIOWA

43.1

ITocTostHHEIC MAarHuThbl. BBaHMOHeﬁCTBHe

IIOCTOSIHHBIX MarHuToOB

4.3

432

MaruutHOe  mosne.  BekTop  MarHMTHOMU
nHaykuuu. [Ipunnun cynepnosunuu. JIluaum
MarHuTHOM wMHAykuuu. KapruHa nmHHN
MarHMTHOM MHIYKUUU TOJS IOCTOSHHBIX

MAarHuToB




MarautHoe moie IMpoBOAHUKA C TOKOM.
KapTI/IHa JMHUM TIONSA JJIMHHOTO IIpsAMOro

IIpOBOAHMKA MW  3aMKHYTOI'O KOJIbIIEBOI'O

433 MPOBOAHHMKA, KATYMIKH C TOKOM. OmbIT
Opcrena. BzaumopelicTBue NpPOBOJHUKOB C
TOKOM
434 Cuiia AMniepa, €€ MOJlyJIb U HAallpaBJICHUE
Cuna Jlopenna, e€ MoOIynb U HampaBJICHHE.
JBuxxeHue 3apsSKEHHOU YaCTHUIIBI B
433 OJTHOPOTHOM MAarHHTHOM TIone. PaGorta cuibl
Jlopenua
436 SIBIIeHME DNEKTPOMArHUTHON UHAYKIIUHI
437 [ToTok BeKTOpa MAarHUTHOM MHIYKIIUU
OJC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOU
4.3.8 nHaykuu Papanes
BuxpeBoe anexkrtpuueckoe mone. I/C
UHIYKIMA B TPOBOJHHUKE, JABIKYIIEMCS
439 MOCTYIATEeIbHO B OJHOPOIHOM MAarHUTHOM
noie
4.3.10 [IpaBuio Jlenna
NuayktuBHOCTh. SIBIEHHME CAMOWHIYKIIMH.
4311 OC camounayKuu
4.3.12 DHeprus MarHUTHOT'O TOJISl KATYHIKH C TOKOM
4.3.13 DNEKTpOMarHUTHOE T10JIe
TexHuueckue YCTpPOWCTBA: [IOCTOSIHHBIE
MAarHUTBHI, AJIEKTPOMATHUTBL, 3JIEKTPOABUTATENb,
43.14 YCKOPUTEIU AIIEMEHTAPHBIX 4acTull,
WHIYKIIHOHHAS 11€Yb
[Ipaktuueckue paboTHI. N3yuenue
MarHuTHOTO TIOJII  KAaTYIIKH C  TOKOM.
4.3.15 Hccnenosanue NEeNCTBUA MOCTOSTHHOT'O

MarHura Ha pamKy c TokoM. MccrnenoBanue

SABJICHUA SHGKTpOMaFHHTHOﬁ HHAYKOHUU

KOJIEBAHMA 11 BOJIHBI




5.1

H##HHPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHas cucreMa. CBoOoHbBIE
KojeOaHus.  ['apMOHHMYECKHE  KOJICOaHMS.
[lepron, wacrora, ammutyga u  ¢asa

KOJIeOaHui

[Ipy>xuHHBIH ~ MasTHUK. MaremMaTHYeCKHi

MasTHHUK

YpaBHCHHE  TapMOHUYCCKUX  KOJICOAHWMIA.
KunemaTnyeckoe U AMHAMUYECKOE ONKCAHUE

K0J1e0aTEIbHOIO JABUKCHUA

[IpeBpalieHue SHEPruu Mpu rapMOHUYECKUX
kosieOaHusax. CBsA3b aMIUIUTYIbl KoOJEOaHUM
UCXOJHOM  BEIMYMHBI C  aMIUIUTYJaMH

Kos1e0aHui €€ CKOPOCTU U YCKOPEHHUSI

Komnebarenpublit KOHTYP. CBo0OoHbBIE
3JIEKTPOMAarHUTHbIC KOJICOaHHS B HACATHLHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHHYECKUMH W JJICKTPOMArHUTHBIMH

kosnebanusamu. ®opmyna Tomcona

3aKkoH COXpaHCHUSA OHCPrun B HACAIIBHOM

KoJe0aTeIbHOM KOHTYPC

BbiHy)X/IeHHbIE MeXaHHWYeCKHe KoJeOaHusl.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMAarHUTHbIE

KoJicOaHus.

IIepemenHbII TOK. CunycouanbHbII

HepeMeHHHﬁ TOK.

MoIIHOCTh MNEPEMCHHOI'O TOKaA. AMHJ’II/ITyI[HOG
n HeﬁCTBYIOHIGG 3HAYCHUC CHJIBI TOKa H

HAITPsS>KCHUA

5.1.10

Tpauchopmarop. IIpousBoactBo, nepenaya u
noTpeOIeHne  DIEKTPUYECKOH  DHEPrUH.
DKOJIOTHYECKHE PUCKH TpU IPOU3BOJICTBE

JIEKTPUYECKON JHEpruu. Kynerypa




HCITIOJIB30BaHUA SJICKTPOSHECPTUU B

HOBCGI[HCBHOﬁ KHU3HHU

5.1.11

Texuuyeckue  ycTpoiicTBa:  ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUHA

QJICKTpoIICpcaayd

5.1.12

[Ipaktuueckue paboTHI. Hccnenosanue
3aBUCMMOCTH TI€pUOJIa MAaJbIX KOJIEOaHUM
rpy3a Ha HUTH OT OJIMHBI HUTU U MAaCChI rpy3a.
HccnenoBanue nepeMEeHHOr0 TOKa B LENU U3
MOCIEA0BATEIBHO COCTMHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

5.2

H##HtPart#MEX AHUYE

CKUE U 2JIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanudeckue BOJIHBI, YyCJI0BUsA
pacnpocTpaHeHusl. [Mepuop. CkopocThb
pacrpocTpaHeHuss W JUIMHA  BOJIHBL

HOHCpC“IHHe H IIPOAOJIbHBIC BOJIHBI

522

#i##HPart## WatepdepeHuus u audpakmus

MCXaHHNYCCKHX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKoCTh 3ByKa.

BricoTta Tona. TemOp 3ByKa

524

DNeKTpOMarHuTHbIE BOJIHBL. VYcenosus
U3ITy4EeHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BekTopoB E, B n v B

SHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

525

CaoiicTBa ANEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, NPEJOMJICHUE, IOJISIpU3aLus,
mudpakius,  uHTepdepenuus.  CKOpoCTb

QJICKTPOMArdMuTHBIX BOJIH

5.2.6

[MIxana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHE DIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I paguocCBA3N U TCICBUIACHUA.
Pa,Z[I/IOJ'IOKaI_II/IH. QHGKTpOMaFHI/ITHOG

3arpsI3HEHUE OKPYKAIOIIEH Cpeibl




528

TexHudeckue  yCTpPOWCTBA:  MY3BIKAJIBHBIC
MHCTPYMEHTBI, YJIBTPa3ByKOBas IHAarHOCTUKA
B TEXHUKE u MEJULNHE, panap,
pasuoONpPUEMHUK, TEJIEBU30D, aHTCHHA,

teneon, CBU-neyn

53

H##HPar#H##OII TUKA

5.3.1

[IpssMonMHEHOE PacIpOCTpaHEHUE CBETA B

OHOPOJHOM cpene. Jlyu cBera

532

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUA CBCTA.

[Toctpoenue n300paskeHHii B INIOCKOM 3epKajie

533

[TpenomieHre cBeTa. 3aKOHBI ITPETIOMIICHHS CBETa.

AOCOIOTHBIN MTOKa3aTeIb MPEITOMIICHHS

534

[TomHoe BHyTpeHHee oTpaxkenue. [IpenenbHBbIi

YIr'oJI IMOJIHOI'O BHYTPCHHETO OTPAKCHUA

535

Hucnepcus cera. ClOXKHBIH cocTaB 0enoro

ceera. LIBer

53.6

Cobuparoriue ¥ pacceWBAIONIUE  JIMH3BI
Toukass nuHza. @DOKYCHOE pacCTOSHHE U
OIITUYECKasi CHJIa TOHKOH JinH3bL. [TocTpoeHue
n300pakeHU I B coOuparomux u
paccenBaromux JiMH3ax. Dopmysia TOHKOU

JIMH3BbI. yBeJ’II/ILICHI/IC, JaBacMocC JIMH30H

5.3.7

Hpeﬂenm IMPUMCHUMOCTHU FGOMeTquCCKOﬁ

OIITUKH

5.3.8

WuTepdepenius CBETA. KorepenTHeie
HCTOYHUKH. Ycnosus HaOIr01eHUs
MaKCUMyMOB u MHUHHMYMOB B
UHTEpQEPEHIIMOHHON  KapTUHE OT  JBYX

CI/IH(1)8,3HI)IX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpakmus ceeta. J{udpakimonnas penérka.
YcnoBue HaOMIOIEHUS TJIaBHBIX MaKCUMYMOB
NpH MAJCHUU MOHOXPOMAaTHYECKOTO CBETa Ha

IUGPAKIIOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/IH CBC€Ta




TexHuueckue yCTpOMCTBAa: OYKM, JIyIa,

doToanmapar, MPOEKIUOHHBIM  ammapar,

>34 MHKPOCKOII, TEJIECKOI, BOJOKOHHAs OITHKA,
I paKkIMoOHHAs PEIETKA, MOISPOU
[Ipaktuueckue paboTHI. N3zmepenue

s312 nmokasaresnst npenomsieHus.  MccienoBanue

CBOWCTB U300pakeHUi B JUH3aX.

HaGirotenue aucrepcuu cBera

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'panuupl  OPUMEHUMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynarsl TEOPUHU
OTHOCHUTEIILHOCTU: WHBAPUAHTHOCTb MOZYJIA
CKOPOCTH CB€Ta B BaKyyMme, IPUHLUI

OTHOCHUTEJIBHOCTA DWHINTEWHA

6.2

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

3aMeI[J'IeHI/Ie BPCMCHHU U COKPAIICHUC NJINHbI

6.3

DHeprus U UMIYJILC CBOOOTHOM YaCTHIIBI

6.4

CBsizb Macchl C DHEPrUed W HMMIYJIbCOM
CBOOOJHOM  YacTHUIBl.  DHEPrus  IOKOs

CBOOOTHOI YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonsl. ®opmyna Ilnanka cBA3M SHEpPruu
($hoTOHA C €ro 4acToTON. DHEPrus U UMIYJIbC

¢doToHa

OtkpeiTie u wuccienoanue (Hotodrpdekra.
OIBITEI AT. Croxerosa. 3aKOHEBI

dororddekra

VYpaBuenue DifHmreliHa a1 ¢oTodddexra.

«Kpacnas rpanuma» ¢porodddekra

7.1.4

JaBnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5

XHUMHUYECKOE HeﬁCTBHe CBCTa

TexHuyeckue ycTpoicTBa:  (HOTOIIEMEHT,

(bOTOI[aTLII/IK, COJIHCYHasd 6aTape;1, CBCTOAHUO




7.2

CTPOEHUE ATOMA

7.2.1

Mopens aroma Tomcona. Onbitel Pezepdopna
10 UCCIICIOBAaHUIO CTPOCHHSI aTOMA.

[Inanerapnas mozmenp aroma

7.2.2

IToctynater bopa. M3nydenue u noriomeHue
(OTOHOB MpH HepexoAe aromMa C OJHOIO
YPOBHS DHEPIrUH HA IpYrou. Buael ciekTpos.

CriekTp ypoBHEM SHEpruu atoMa BOJI0poaa

7.2.3

BonHoBrle cBolicTBa 4actull. BoiHBI ne
Bpoiinsa. KopnyckynsipHO-BOJHOBON Ayann3M.

Judpaxius 3JeKTPOHOB Ha KpUCTAIaX

7.2.4

CroHTaHHOe U BBIHY>KACHHOC H3JIYUCHHUC.

Y CTpoicTBO M IPUHIIMIT Pa0OTHI J1a3epa

7.2.5

TexHuyeckue yCTpONCTBA: CHEKTPaIbHBIN
aHayn3 (CHEKTPOCKON), Jia3ep, KBAaHTOBBIN

KOMIIBXOTEP

7.2.6

[TpakTrueckue paboTHI. Hab6monenue

JINHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl  HAOMIOACHWS W PETUCTPALIUHU

QJICMCHTAPHLBIX YaCTUI]

7.3.2

OTKpbITHE pPaJIMOaKTUBHOCTH. OIIBITEI
Pesepdbopna 1mo  ompenmeneHuro  cocTaBa
paaroakTUBHOTO M3nydenus. CBoicTBa abda-
, Oera-, raMMma-u3TyqdeHusl. Bausanue

PaaruOAKTHBHOCTH Ha JKMBBIC OPIraHU3MbI

7.3.3

OtkpbITHE NPOTOHA M HelTpoHa. HykinoHHas
monenb snapa [eiizenOepra — VIBaHeHKO.

3apsia sapa. MaccoBoe uuciio sapa. M3oromnsl

7.3.4

Anbda-pacnaz. DNEeKTPOHHBIN u
ITO3UTPOHHBIN Oera-pacna. I'amma-

u3NyyeHue. 3aKoH paJuoaKTUBHOIO pacnaja

7.3.5

DHeprus CBSI3M HYKIIOHOB B sijpe. SlnepHbie

cuibl. [ledekt macchl sapa




7.3.6

SAnepHble peakuuu. JleleHUE U CUHTE3 sAEp

7.3.7

SAnepHblii peaktop. TepmoOsiIepHBIM CHUHTES.
[Ipobnembl W MEPCHEKTUBBl  SJIEPHOM
OHEPrEeTHUKHU. DKOJIOrH4ecKue aCIEKThI

SJIEPHON YHEPTETUKH

7.3.8

DneMeHTapHbIe YaCTHULBL. OtkpeiTHE
[I03UTPOHA. DyH1aMEHTAJIbHBIE

B3aUMOIEHCTBUSA

7.3.9

TexHuueckue YCTpOﬁCTBaZ A03UMETP, KaMEpa

Bunbcona, sinepHblil peakTop, aToMHas 6oM06a

7.3.10

IIpaktnyeckue  paborel.  HMccinepoBanue

TPEKOB YacTUll (110 TOTOBBIM (oTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mnoro Heba. Co3Be3aus, SpKHE

3Bé3I[I>I, IIJIaHCThI, UX BUAUMOC IBMXKCHUC

8.2

Conneunas CHUCTCMA. IInaneTs! 3eMHOM
I'PYIIIIBI. IImaneTeI-TUTAaHTEI U WX CITYTHHKH,
KapJIMKOBBIC IIJTaHCTHI. Mainnie TCl1a

COJTHEUHOU CUCTEMBI

8.3

Comnre, dorochepa u aTmocdepa.

ConHeyHast aKTUBHOCTh

8.4

Ucrounuk sueprumn CosiHIla U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: MacCca,
CBE€THUMOCTB, pam/lyc, TeMHepaTypa, nux
B3aMMOCBs3b.  JlparpamMmma  «CHEKTpaJbHBIN
KJacC — CBETUMOCTBY. 3BE3ABI IJIABHOM
MOCJIEIOBATEILHOCTA. 3aBHCUMOCTh «Macca —
CBCTUMOCTDB» JUIS 3Bé3[[ FHaBHOfI

IIOCICA0BATCIIbHOCTH

8.6

H###Par###BuyTpennee CTpO€HHE  3BE3I.
CoBpemMeHHbIe MIPEICTaBIICHUS 0
IIPOUCXOXKIeHUU U 3Bosmounu CostHIa U 3BE3.

Orarisl JKU3HU 3BE3]]

8.7

Mneunsiii  Ilyte — Hama [amakTuka.




CnupanpHas CTPYKTypa lanaktuku,
pacnpeneneHue  3BE34, raza U IBUIM.
[Tonoxxenne wu  naBwxkenue CoyiHIIA B
lamaktuke. Ilnockas uw  cdepuyeckas

noacucTeMsl [ alakTuKu

8.8

Tunsl ranaktuk. PaguoranakTuku U KBazapsbl.

YeépHbie ABIPHI B s7Ipax TalakTHUK

8.9

Bcenennas. Pacmiupenne Bceenennoil. 3akon
Xab0ma. Pasberanme ramaktuk. Bospact u
panuyc Bcenennoi, Teopus bosbmioro
B3pbIBa. Monens «ropsuenn  BceneHHOMY.

PenuktoBoe H3JIYUCHUC

8.10

MacmrabHas CTPYKTYypa Bcenennon.
Meraranaktuka. Hepeménnsie npobiemMsl

aCTPOHOMHHU




OIIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHOI'O
METOJIUYECKOI'O OBECIIEYEHUS PABOYEM ITPOI'PAMMBI

YYEBHO-METOJIUYECKHWI KOMILJIEKT:

1)

2)

A.B. Ilepprukun, E.M. I'ytHuk «®usuka 10-11 xnace»: yaeOHUK 1715
o0ureoOpazoBarenbHbIX Yupexaenuii. — M.: [Ipoda, 2012 — 2014.

A.B. Ileppimikna Coopruk 3a1a4 no ¢pusuke: 10-11 k. ®I'OC: k yuebnukam A.B.
[lepsimkuna u 1p. — M.: U3natenbctBo «Ox3amen», 2012-2014.

JOINOJIHUTEJIBHASA JIMTEPATYPA YUUTEJIA:

1))

2)

Jlykamuk B.M. COopHuk 3anay no ¢usuke 1 10 knaccoB o01ieoo6pa3oBaTeIbHbIX
yupexaenuii — M.: [Ipocsemenue, 2004 - 2009

Mapon A.E., Mapon E.A. ®uszuka. 11 knacc: JlumakTudeckue MaTepranbl Y 4eOHO-
Meroandeckoe nocoodue. — M.: JIpoda,2004.

OBPA3OBATEJIBHBIE TUCKH:

D
2)
3)
4)
5)
6)

OO6pa3zoBatenbHbIi KOMIUIEKC «Pu3uka, 7-11 k1. bubnroreka HarasHBIX TOCOOUI
[Iporpammbl @usukona. ®uszuka 7-11 ki1

Ypoku puzuku Kupmina u Medboaus. MynsTumMeAniiHbIN y4eOHUK.

Kupunn u Medoauii. bubnroreka DneKTpOHHBIX HATMSAHBIX TocoOuii. dusuka.
Komnbrorepnsiii kype "OtkpbiTas pusuka 1.0"

®usuka. IHTEpakTUBHBIE TBOPUYECKUE 3aJaHUS.

SJIEKTPOHHBIE OBPA30BATEJIBHBIE HHTEPHET-PECYPCHI:

)
2)
3)
4)
5)
6)

7)

Enunas xomutexnus mudpoBbIX 00pa3oBaTelIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
OtxkpsiTas pusnka
http://www.physics.ru/courses/op2Spart2/design/index.htm
lNazeta «1 cenTA0ps»: MaTepuansl o GU3NKe
http://1september.ru/

®decruBanp neparorudeckux uaeh «OTKPBITBIN YPOK»
http://festival.1september.ru/

®dusuka.ru

http://www.fizika.ru

KM-mkomna

http://www.km-school.ru/

DIEeKTPOHHBIN y4eOHUK

http://www.physbook.ru/
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