MyHunumnampHoe OI0KeTHOE 00111e00pa30BaTebHOE YUPEKICHUE
«Cpennsist o0eodpaszoBarenbHas mkosa Ne 4 r. CoBeTCKU»
(MBOYCOLII Ne 4 r. Coserckuit)

NPUKA3
«31» aBrycra 2023 roga Ne 571-o0/n

00 yTBepKIeHNN OCHOBHBIX 00pPa30BaTeILHbIX IPOrPaMM
MBOYCOI Ne 4 r. CoBetrckuii Ha 2023-2024 y4eOHblii ro.

B cootBerctBUEM ¢ DenepanbHbiM 3akOHOM OT 29.12.2012 1. Ne 273-®03 «O06 ob6pa3oBaHuU B
Poccuiickoit @enepanuun» (B pex. ot 13.06.2023 r. Ne299), denepanbhblii 3akoH oT 24.09.2022 Ne
371-®3 «O BHecennn u3MmeHeHuidt B DenepanpHblii 3akoH «O0 obOpazoBanuu B Poccuiickoii
Oenepanun» u crathio 1 denepanpHoro 3akona «O0 o0s3aTenbHBIX TpeOoBaHMIX B Poccuiickoit
denepanuny; npukazoM MunuctepcTBa npocsenienusi Poccuiickoit @enepanun ot 18.05.2023 Ne
372 «O06 yrBepxkneHnn (eaeparbHOd 00pa3oBaTENbHONM MPOrpaMMbl HAYaJIBHOTO OOIIETo
oOpaszoBanus» (3apeructpupoBaH B MunucrepctBe HOctumuu Poccmiickoit  denepanuu
12.07.2023 Ne 74229); npukazom MunucrepcrBa mnpocsemienus Poccuiickoit ®denepanuu ot
18.05.2023 Ne 370 «OO0 ytBepkaeHuH ¢eaepanbHOi 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmiero obpaszoBaHus» (3apeructpupoBan B MunucrepcrBe IOctummu Poccuiickoit @eneparuu
12.07.2023 No 74229); mpuxazom MunucrepctBa mnpocBemienus Poccuiickoit ®denepanuu oT
18.05.2023 Ne 371 «OO6 yrBepkaeHuu ¢enepaabHOH 00pa3oBaTEIbHON MPOTPaMMBbI CPEIHETO
obmiero obpaszoBanus» (3apeructpupoBan B MunucrepctBe IOctunmu Poccuiickoit @enepanuu
12.07.2023 Ne 74229); npukazom MunucrtepcrBa mnpocsemienus Poccuiickoit ®denepamuu ot
31.05.2021 Ne 286 (pen. ot 08.11.2022) «O6 yTtBepkaeHuu (enepaabHOr0 TOCyJapCTBEHHOTO
00pa30BaTENBPHOTO CTaHIApTa HAYAIBHOTO OO0IIero oOpa3oBaHUs»; MpHKa3oM MuUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 06.10.2009 Ne 373 (pex. ot 11.12.2020 Ne 712)
«O0 yTBepKJICHUH W BBEJACHUU B JCHCTBUE (helIepalIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa HadaJlbHOro o0Omero oOpa3oBaHUS»; NPUKA30M MUHHCTEPCTBA IMPOCBELICHUS
Poccuiickoit  ®enepauu ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUM (enepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAapTa OCHOBHOIO OOILIEro oOpa3oBaHUs»; MPHKa30M
MunucrepctBa obpazoBanus u Hayku Poccuiickoii ®enepauuu ot 17.12.2010 Ne 1897 (pen. ot
08.11.2022) «O6 ytBepxkeHHH (eaepaTbHOro rocy1apcTBEHHOIO 00pa3oBaTeIbHOIO CTaHIapTa
OCHOBHOT0 00111ero o0pa3zoBaHusm»; NMpuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit
@eneparuu ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O06 yrtBepxaeHUH (eaepaabHOro
roCy/1apCTBEHHOIO0 00pa30BaTEIbHOIO CTaHAapTa CpeIHEro oO0Iiero oOpa3oBaHMs»; MPUKA30M
MunucrepctBa npocserienus: Poccuiickoit ®@enepanyu ot 30.09.2022 Ne 874 «OO0 yTBep)kIeHUU
[Topsianka pa3paboTku U yTBepKIeHUS (enepalbHBIX OCHOBHBIX 00I€00pa30BaTEIbHBIX
IIporpaMM»; npukazoM MunucrepcTBa npocsemienust Poccniickoit @enepanuu ot 24.11.2022 Ne
1026 «O6 yrBepxkaeHuU GeaepalbHON adanTUPOBAHHOW OCHOBHOM 00111€00pa3oBaTEIbHOM
IporpamMMbl 00yYaroIUXCS C YMCTBEHHOH OTCTalOCThIO (MHTEUIEKTYaIbHBIMH HApYyLICHUSIMU)Y,
npukazoM MunucrtepcTBa npocsenienust Poccuiickoit @enepanuu ot 24.11.2022 Ne 1023 «O6
YTBEP)KICHUU (PeliepaibHOIl alanTHPOBaHHOM 00pa3oBaTeIbHON MPOrpaMMbl HAUYaIbHOTO OOIIEro
oOpa3oBaHMs i1 OOYYarOIIMXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS»; MPHUKA30M
MunucrepcTtBa npocsenieHus Poccuiickoit @eneparun ot 24.11.2022 Ne 1025 «O6 yTBepkIeHUN
(dbenepaibHONW aTanTHPOBAHHOM 00pa30BaATEIBHONW MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs
Ui 00y4aroIuXcss ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbs»; MPUKa30M MUHHUCTEPCTBA
oOpa3zoBanus U Hayku Poccuiickoit @enepannu ot 19.12.2014 Ne 1598 (pen. ot 08.11.2022) «O6
YTBEP)KICHUU (peiepalIbHOr0 TOCyNapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAAapTa HAa4YalbHOTO
oOmiero oOpa3oBaHusi OOYYAOIIMXCSI ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH 3J0POBBS»; MPUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepanuu ot 19.12.2014 Ne 1599 (pen. ot
08.11.2022) «O6 yrBepxkacHUN (eaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHAapTa
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o0pa3oBaHMs 00YJAIOMIUXCS ¢ YMCTBEHHOM OTCTANIOCTBIO (MHTEIUIEKTYabHBIMI HAPYIICHUSIMH )Y,
npuka3zoM MunuctepcTBa npocsenienus Poccuiickoit @eneparuu ot 22.03.2021 Ne 115 (pen. ot
07.10.2022) «O6 ytBepxkaenun Ilopsimka opraHu3allid W OCYIIECTBIICHUS 00pa30BaTEIBHOMN
NEeSTeIbHOCTH TI0 OCHOBHBIM  00II€00pa30BaTEbHBIM  IIpOrpaMMaM - 00pa30BaTeIbHBIM
porpaMMaM HA4YaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro W CpeaHero oOmero oOpa3oBaHU»,
MIPOTOKOJIOM Ttearorudeckoro cosera mkoJibl oT 31.08.2023 r. Nel, mpoTokosioM YmpaBisromiero
coBera MBOYCOLII Ne 4 r. Coserckuit ot 31.08.2023 r. Ne 1 B mensix perjaMeHTanuu y4eOHO-
pocrurareibHou aearenbHoctd B MBOYCOIII Ne4 r. CoBetrckuit

ITPUKA3BIBAIO:

1. VYrtBepauth:

1.1. OcHoBHyYW0 00pa3oBaTeIbHYI0 NPOrpaMMy HadaJIbHOTO OOIIEro oOpa3oBaHUS
MBOVYCOMUI Ne 4 r. Coserckuii. ([Tpunoxenue 1)

1.2. OcHoOBHYW0 00pa3oBaTeIbHYI0 NPOrpaMMy HadaJbHOTO OOIIEro oOpa3oBaHUS
MBOVYCOII Ne 4 r. Coserckuii. ([Tpunoxenue 2)

1.3. OcHoBHy0 0011€00pa30BaTENbHYI0 MPOTPAMMY OCHOBHOIO OOIIEro oOpa3oBaHUs
MBOVYCOMUI Ne 4 r. Coerckuii. (ITpunoxenue 3)

1.4. OcHoBHyIO 0011€00pa30BaTENbHYI0 MPOTPAMMY OCHOBHOIO OOIIEro oOpa3oBaHUS
MBOVYCOMUI Ne 4 r. Coserckuii. (ITpunoxenue 4)

1.5. OcHoBHyIO 00pa3oBaTeNbHYIO MPOrpaMMy CpeaHero oOmero oOpa3oBaHUs
MBOVYCOII Ne 4 r. Coserckuid. (ITIpunoxenue 5)

1.6. ApanTupoBaHHYIO OCHOBHYIO OOIIEO0pa30BaTEIbHYI0 MPOrpaMMy HadalbHOTO
obmero oOpa3zoBaHusi Ui ciHa0oBUASIIMX —oOydwarommxcs (Bapuant 4.2.).
(ITpunoxenwue 6)

1.7. ApantupoBaHHYIO OCHOBHYIO OO0IICOOpa30BaTECIbHYIO MPOrPaMMYy HAYaJIBLHOTO
obmiero obOpazoBaHusi s OOYYAIOIIMUXCS C 3aJEP>KKOH MCHUXUYECKOTO DPa3BUTHUS
(Bapmanr 7.1., Bapuant 7.2.) (Ilpunoxenue 7)

1.8. ApanTupoBaHHYIO OCHOBHYIO OOIIEO00pa30BaTENbHYI0 MPOrpaMMy HadalbHOTO
oOuiero oOpa3zoBaHuUs JUIsl OOydYarOIIMXCS JUIsl OOYYaroIIMXCS C paccTpOMCTBaMU
aytuctrdeckoro crekrpa (Bapuant 8.2.) (IIpunoxenue 8)

1.9. ApanTtupoBaHHYIO OCHOBHYIO OOIIEOOpa30BaTEIbHYIO MPOrpaMMy HadaJlbHOTO
obmero oOpa3oBaHus s OOy4arOIIMXCsl C HApYIIEHUEM OINOPHO-JBUTATEILHOTO
anmapara ¢ JIETKOM yMCTBEHHON OTCTaJIOCThIO (MHTEIUIEKTYaJlbHBIMU HapyIICHUSIMH)
(Bapuanr 6.3.) (ITIpunoxenwue 9)

1.10. AganTHpoBaHHYIO OCHOBHYIO OOIICO0pa30BaTEIbHYI0 MPOrPaMMy HaYdaJIbHOTO
obmero oOpa3oBaHMs [UIs OOYy4arOIIMXCSl € PACCTPOMCTBaMHU ayTHCTUYECKOTO
CIEKTpa C JIETKOM YMCTBEHHOW OTCTAJIOCTBIO (MHTEIIEKTYaJbHBIMU HapyIICHUSIMH)
(Bapuanr 8.3.) (ITpunoxenne 10)

1.11. AnanTupoBaHHYIO OCHOBHYIO 0O0III€00pa3oBaTEIbHYI0 MPOrpaMMy HAYaJIbHOTO
obmiero oOpa3oBaHusl sl OOy4arOIIMXCSl C HApYIIEHUEM OIOPHO-JBUTATEILHOTO
anmapata ¢ YMEpPEHHOM, TsDKeNIOoH, TIyOoKoH YMCTBEHHOH  OTCTAJIOCTBIO
(uHTEeIIeKTYaIbHBIMU HapymienusMu ), TMHP (Bapuant 6.4.) (ITpunoxenue 11)

1.12. ApanTHpOBaHHYIO OCHOBHYIO OOIICO0pa30BaTEIBHYI0 MPOrpaMMy HadaJlbHOTO
obmero oOpa3zoBaHHs [UIg OOy4alOIIMXCS C PACCTPOMCTBAMHU ayTHCTUYECKOTO
CHeKTpa C YyMEpPEHHOW, TsKeloM, TIIIyOoKoi YMCTBEHHOM  OTCTaJOCThIO
(uHTEIIeKTYaIbHBIMU HapyiieHusMu ), TMHP (Bapuant 8.4.) (ITpunoxenue 12)

1.13. AjanTHpOBaHHYI0 OCHOBHYIO 00IIe00pa3oBaTeIbHYI0 IMPOTPaMMy  OCHOBHOTO
obmiero obOpa3oBaHus Ul OOy4arOIIMXCS C 3aJEPKKOW TCUXMUYECKOTO Pa3BUTHUS
(BapuanT 7). (I[Tpunoxenue 13)



1.14. AnanTupoBaHHYI0O OCHOBHYIO 0O0IIe00pa3oBaTeIbHYI0 NPOrpaMMy OOpa3OBaHHS
oOyyarolmuxcsi C JIETKOM YMCTBEHHOM  OTCTaJOCThbIO  (MHTEJUIEKTYaJIbHBIMU
Hapyuienusimu) (Bapuat 1) (Ipunnoxenune 14)

1.15. AnanTupoBaHHYIO OCHOBHYIO 00IIe00pa30BaTelbHYI0 TMPOrpaMMy OOpa3oBaHUS
Oo0ydaromuxcsi C YMEPEHHOH, TSKeNol, TIyOOKOH YMCTBEHHOHW OTCTalIOCTBIO
(MHTEJUIEKTYalbHBIMU ~ HApYLIEHUSIMHU),  TSDKEIBIMMU U MHOXXECTBEHHBIMH
HapyuieHusiMu pa3Butus (Bapuant 2) (Ipunoxenue 15)

2. KonTpo:s 3a ucnoaHEeHHEM JJTaHHOTO IPUKa3a OCTaBIISIO 33 COOOM.

Hupektop MBOYCOII Ne 4 r. CoBeTckuit E.A Ky3pmuna
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CepTtudumkat: 365701CB8848518244B07393BFDI3F9A
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OencteuteneH: ¢ 30.06.2023 go 22.09.2024
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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CPETHETO OOIIEero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHMS W KOHLENIUHU IMpernojaBaHus y4eOHOro
npenmera «®Du3uka» B 0oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Copepxanue mporpaMMbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydarontuxcs 10—11 kimaccoB npu oO0ydeHun ux ¢Gu3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanH3alli MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

peIMETHBIC PE3yIbTAThI MO F0JIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAYECTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, H3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue ¢pU3uku BHOCUT OCHOBHOM BKJIAJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢pu3nku JUIst ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHE TYMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonozcusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHUEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-IeTEIbHOCTHBIN MOJX0 B Kypce (PU3MKH peaTu3yeTcs MPex]Ie BCero 3a CUET
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOphIE B MporpaMme Mo (U3NKe OObETUHEHBI B OOIIMI CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30oBaTelbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAIIeHUs KabuHeta ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTEKaHWs (U3NYECKUX SBICHUA M TPOIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1Tab0paTOpHOE 000PYIOBAHKE /TS BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B MPOrpaMMe IO
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHe YMEHUI OOBACHATH SBICHUS C UCIIOJIb30BAaHUEM (DU3NYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTkeHUe STHX Leed 00ecreyrBaeTCs PEUICHUEM CIEAYIOIUX 3a7ad B IPOIecce
M3YYCHUS Kypca (PU3UKK Ha YPOBHE CpEIHET0 00IIero 00pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUH MPUMEHSATH TEOPEeTHYECKHEe 3HAHUS [Uig OOBACHEHUs
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHUSM 3a/1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  HHTEpHpeTanud  UHQPOpMAIUHU,  ONpPEIeICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00YUYaIOLIUXCS.



COJEPKAHUE OBbYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupozge. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpUH. [ paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIHMIT COOTBETCTBUSI.

Pors m mecto ¢usukm B (GopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Llemoncmpayuu
Amnanorossle 1 TU(GPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[Tepemerienre, CKOpocTh (CpeAHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepUaIbHONW TOYKH, MX MPOEKIMHU HA OCH CHCTEMBI KoopanHaT. CloKeHUe NepeMelieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpUAIbHON TOUYKHA OT BPEMEHHU.

CBobosHoe najzieHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneriHoe nBuxeHue. JIBH)KEHME MATEPUAIBHOM TOYKM TIO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHudyeckue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: CIUIOMETp, IBIKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, HIUTFOCTPALUS KHUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3oBanue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpasnenue ckopocTy py JBUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEIETIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — MYTAMHM,  I[POHMACHHBIMM  TEJIOM  3a
[IOCJICIOBATEIbHBIE pPaBHBIE IIPOMEKYTKM BpPEMEHHM IIPU PAaBHOYCKOPEHHOM JBHJKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABM>KEHUS Tea, OpOLIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [lepBoiit 3akoH HeroToHa. IHEpLnansHble CUCTEMBI
OTCU€TA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa ains
MaTepualbHOU TOUYKHU. Tpernii 3akoH HpI0TOHA [UIsl MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsioxectu. [lepBas kocMuyeckasi CKOpOCTb.



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

Tpenue. Buabl TpeHust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUsS U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuiia conpoTuBICHUS
IIPY JBHKCHHUM TENA B )KUAKOCTH WM rase.

[TocTynaTenpHOE M BpalaTesIbHOE ABHKEHHE a0COJIFOTHO TBEPOTO Tea.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPAOTO TeIA.

TexHHUYeCKHne YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOIIIMIIHUKH, IBUKCHHE
MCKYCCTBCHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIBEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBrxeHUs: Opycka 110 HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BpaALCHUS.

Tema 3. 3aKkoHnbl COXpaneHUusn 6 MexaHukKe

HNmnynsc MatepralibHOM TOUYKHU (Te€a), CHCTEMBbl MaTEepUaIbHBIX TOueK. MMmymbe cuibl
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HEPTHsl YIpyro AeOpMUPOBAHHOM NMPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUN CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEpP, IPYKUHHBIN
IIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHune aOCONIOTHO HEYNpPYyroro yzaapa C IMOMOLIbIO JABYX OAMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsI3M pabOTHI CHJIBI ¢ M3MEHEHHEM MEXAaHHMUYECKOW SHEpruM Teja Ha
IIPUMEpPE PACTSHKCHUS PE3MHOBOTO JKIyTa.



Paszgea 3. MoJsiekyJsipHasi pM3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUU U MX OTMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYACTHI]
BeiecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEW U TBEPABIX TN U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KonaudecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOM TEOpUHU
ulealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepPruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. llkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B UACAIBHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu MOIEKyl
OPraHUYECKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbiTa ITepHa.

OIBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS.

Mogens, HITIOCTPUPYIOIas IPUPOTY TAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOAaTOMHOTO
UJeanbHOro ra3a. Buael ternnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUSA, U3JIyYeHHE. Y IeIbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI MPpH TeIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I'papudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPUIMEHT TOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla IMPU COBEPUICHHHM pPalOThI: BBUIET MPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM CXKaTOr'0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAIs).

H3meHeHne BHYTpeHHEH sHepruu (TeMIiepatypbl) Teja npu Terionepeaaye.



OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanne wu KoHAeHcamwms. Mcmapenune W kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXxa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucramael. CoBpeMeHHble Marepuaibl. [lnaBnenune m Kpucramnusauus. Y elbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHeHHe TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPECMCHHBIX MarcepuaioB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HabGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzauuss Ten. OJEeKTpUyeckud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJIYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosd. [IpuHIun cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

PabGora cun osnextpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUBIIEKTpUUYECKast IPOHULIAEMOCTD.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTHYecKast 3alluTa.

JIMBNEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€.



3aBUCUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOTO KOHJEHCAaTopa OT IUIOIMIAAHW ILJIACTHH,
PACCTOSIHUSL MEXKAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3iuunsix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yiekTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MTYYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconuanus. DIEKTPOIIN3.

DnexkTpruueckuil Tok B ra3zax. CaMOCTOSITENbHBIM 1 HECAMOCTOSTENbHBINA pa3psaa. MoiaHusL.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TIJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3JeKTpoABMKYLIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHnue cMenaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne  SAEKTPOABMKYIIEH CHIIBI  HCTOYHMKA TOKa W €ro0  BHYTPEHHETO
COTIPOTHUBIICHUS.

Hab6mronenue anexrpomusa.

Me:xnpeameTrHblie CBA3H



N3yuenne kypca ¢uzuku 06a30Boro ypoBHs B 10 Kiacce OCYyImIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SIBIICHHE, Hay4HbIH (akt, rumore3a, (u3Myeckas BeJIMYMHA, 3aKOH, TEOpHUs, HaOJIrOJCHUE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelmieHHEe CHUCTEMbl ypaBHEHM, JHWHEWHas ¢(yHKkuus, mapabona,
rurepooia, ux rpagiKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIMUA HAa OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUYCCKHE SBJICHUS B
’KUBOU TIpUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIIMS, TalIbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTue), JIBUTaTellb BHYTPEHHETO CropaHWs, MapoBas TypOWHA, OBITOBOU
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIYyUYEHHSI COBPEMEHHBIX MaTEepHUaioB, B TOM YHCIIC
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3amuTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEP, dJIEKTPOHArpeBaTENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTENbHBIC TPHOOPHI, TaTbBAHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarsmuTrHoe IIOJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprno3uiuy MarHUTHBIX 1MoJaei. JIMHMM MarHUTHOM
uHAyKIMU. KapTiHa TUHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmogelicTBe MPOBOJHUKOB ¢ TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne AneKTpOMarHWTHOM WHAYKIMHM. [lOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJAa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHayKTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOVHIYKIIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMAarHUThl, AIEKTPOJIBUTaTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS TE€Ub.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHass cucrema. CBoOojHbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
konebanus. Ilepmon, dactora, amrmumryna u ¢asza kosnebanmid. [IpyXMHHBIH MasTHHK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojeOaHui. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
Koe0aTeJIbHOM KOHType. AHAJOrUsl MEXAY MEXaHWYeCKUMU M 3JIEKTPOMAarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wucnoiab3oBaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpoilcTBAa M TPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TreHepaTop IMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPY>KMHHBIA MM MaTeMaTHUeCKU
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/IEHCATOopa.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IOCIENOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
U JuHa BodHBL. [lomepeuHsle W MpoJOJibHbIE BOJHBL MHTepdepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIyYEHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B snektpomaruutHoil BoiHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[lkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeleBUACHUS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HabGmronenne cBsi3M I'pOMKOCTM 3ByKa M BBICOTBI TOHa C aMIUIUTYIOH W YacTOTOM
KoJie0aHui.

HccnenoBaHne CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIHON Cperie.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpeIOMJIECHHS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yron IMONMHOIO BHYTPEHHETO
OTpaXKEeHHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccenBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHla TOHKOM JuH3BL. [locTpoeHune n3obpakeHui B COOMpAIOIIUX U PacCEUBAIOIINX
nuH3ax. @opmysa TOHKOM JIMH3bI. Y BEIMUCHUE, TaBAEMOE JIMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas onrtuka. WuTtepdepenius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. J[udpakuuonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKA, JudpaKIMOHHAs
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHetHOE pacHpoCTpaHEHUE, OTpPaKeHHWE U TMperoMieHue cBeTa. OnTuueckue
IPUOOPHI.

[TomHOE BHYTpeHHEE OTpakeHHue. Moieb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEJIECKOIA.

HabGnronenue naTEepPEpeHITNN CBETA.

HaGmronenue nudpaknuu cBera.

Hab6mronenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne nokazaress IpeioMIIEHHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHNe JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI OKOSI.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT0o3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeToauoOI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vyactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. 3nyuenue n nornomenue GOoTOHOB IpU MEPEXoie aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha apyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Boauel ae bpoitnsa. KopnyckyasipHO-BOJHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuo coctaBa paguoakTUBHOIO U3ITyYEeHHUS.
CgoiicTBa anb(da-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacraja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpoHCTBa M MpPaKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CuéTurK MOHM3UPYIOLMX YaCTHII.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Ortanbel pa3BuTHs  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMHUHU.
Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE37bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.
ConneuHas cucrema.
Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI



[JIABHOW TIOCJIEOBATEIBHOCTU. 3aBHCHUMOCTh «Macca — CBETHMMOCTb» JUId 3BE3] IJIaBHOM
1ocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnbl
rajakTuk. PaguoranakTuky v kBasapsl. UEpHBbIE ABIPHI B SApaXxX rajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAayyHOW KapTHHE MHpPA, pPOJb (HU3UYECKOH Teopuu B (HopMUpOBAHHU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MHUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUH O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocCyllecTBISETCS € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, rumores3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMM,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM NpUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM NpPUpOJE, ACHCTBHE pagualli Ha XUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3AHNE 3eMJIETPSCEHUH.

Texnonozusi: TUHUN 3JEKTpOIEpeiady, T€eHEPaTOp MEPEMEHHOrO TOKA, 3JIEKTPOIABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJTHEUHas OaTapest.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA NMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS
OcBoenne yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmIero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECHEeYUTh  JOCTHXKEHHME  CIEIYIOIUX  JIMYHOCTHBIX,
METaIpPeIMETHBIX U MPEIMETHBIX 00pPa30BaTENIbHBIX PE3yJIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DH3HMKa» TOKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIECTBa,
pacuIpeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOM JAESITEeIbHOCTH, B TOM YHUCJIE B YACTHU:
1) rpa:knaHCcKoOro BOCIIMTAHUS:
e Cc(hOPMHUPOBAHHOCTb  TIPAXKAAHCKOM  MO3ULMM  OOydYaromlerocss Kak akTHMBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;
® [IPUHATHE TPATULMOHHBIX OOIIEYETIOBEYECKMX TI'yMAaHUCTHUYECKUX M JE€MOKPATUYECKHX
IIEHHOCTEM;
® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTb B HMHTEpECax TIPakIaHCKOro O0OIIecTBa,
y4acTBOBATh B CaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3alnu;
e YyMEHHE B3aMMOJEHCTBOBAaTh C COLMUAIbHBIMU WHCTMUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,
® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKON J1EeATETHLHOCTH;
2) NATPHOTHYECKOTO BOCTIUTAHUS
e c(hOpMHUPOBAHHOCTb POCCUMCKOM IpaXk1aHCKOM NIACHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTI'O TIOBEJICHHUS;
® CrocoOHOCTH OILEHMBATH CHTYAIMIO W TIPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
® OCO3HaHHE JUYHOTO BKJIA/Ia B IIOCTPOCHUE YCTOHYHUBOTO OyIyIIETo;
4) 3CTeTHYECKOT0 BOCTIMTAHUSA:
® HCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsi CTETUKY HAyYHOIO TBOPUYECTBA, MPUCYIIETO
¢du3nueckoil HayKe;
5) TPy10BOT0 BOCIIMTAHMS
® UHTepecC K pa3auyHbIM chepaM npodecCHOHAIBHON AeATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢u3MKOW M TEeXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuieil mpodeccuu u
peanr30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IIJIAHEI,
® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3OBaHHIO B 00yacTu (U3UKHA Ha
MPOTSKEHUH BCEU KU3HU;
6) 3K0JI0rMYeCcKOro0 BOCIIUTAHHUS:
e Cc(hOPMHUPOBAHHOCTh SKOJIOTUYECKOM KYyJIbTYPbI, OCO3HAHUE TIJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;
e IUIAHMPOBAHME U OCYILIECTBIICHUE NEUCTBUI B OKPYXKAIOILIEH Cpelie Ha OCHOBE 3HAHUS Lelei
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA,;



® pACIIMPEHUE OMBITA JACSITEIBHOCTH 3KOJOTUUECKON HAMPABICEHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHWH 1Mo HU3uKe;

7) HEHHOCTH HAYYHOT0 TIO3HAHMS:

e chOpPMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢du3nUecKoil HayKu;

® OCO3HAaHHWE IIEHHOCTH HAyYHOH JEATEIBHOCTH, TOTOBHOCTH B IpOIlECCe M3YYCHHUS (DU3UKHU
OCYILIECTBIISITh MPOCKTHYI0 W HCCIEAOBATEIbCKYIO JEATEIbHOCTh WHAUBUIYAIbHO U B
rpyIie.

METAIIPEJIMETHBIE PE3VJIBTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble JJornveckue a1eCTBUS:

® CaMOCTOSATENbHO (OPMYIUPOBATH M AaKTyaJU3UpOBaTh NpoOJieMy, paccMaTpuBaTh €
BCECTOPOHHE;

®  ONpeAeNAaTh LEJIU IeSITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX JTOCTHXKCHUS,

® BBIABJIATH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B PACCMATPUBACMBIX (DU3UUYCCKUX SIBJICHUSX;

e paspabarbIBaTh IJIaH pPelICHUs MPOOJIEeMbl C YIETOM aHaIM3a UMEIOIIUXCS MaTepPUATbHBIX U
HEMaTepHUalbHBIX PECYPCOB;

® BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIEACTBUM AEATEILHOCTH;

® KOOPJIMHUPOBATh U BBINOJNHATE pabOTy B YCIOBHUSX peajlbHOrO, BHUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

® pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBble nccienoBaTebCKHe AelCTBHS.

e BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMH TOHATHUSMHU U METOAaMH (U3NUYECKOM
HAyKH;

® BIAJCTh HABBIKAMHU Y4eOHO-HCCIENIOBATENILCKOW M TPOEKTHOM JEesITeNbHOCTH B OO0IACTH
(Gu3HKH, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS
3a/1a4 PU3NYECKOTo COIeP KaHUs, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

e BJAJACTh BWIAMH JIEATEIBHOCTH TO TOJYYEHUI0O HOBOTO 3HAHMS, €r0 HHTEPIpETaIlH,
npeoOpa3oBaHUI0 U TMPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CHUTYallUsiX, B TOM YHCJE TpPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

® BBIABJIATH NPUUYMHHO-CIIE/ICTBEHHBIC CBSI3U U aKTYaJIU3UPOBATh 3a7a4y, BbIIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOJWUTh ApTryMEHThI NJsl JIOKa3aTelIbCTBA CBOMX YTBEPKICHUM, 3a7aBaTh
napameTpbl U KPUTEPUH PEIICHNUS;

® aHAIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUS 33Jla4d Pe3yJIbTaThl, KPUTUUECKU OLIEHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

e CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaATEIILHON NIEATEILHOCTH, B TOM
YUCJIe PU U3y4eHUN (HU3UKH,

e J1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIIEHUBATh MPHUOOPETEHHBIN OIIBIT;

® yMETh MEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 001aCTh KUZHEAECITEILHOCTH;

® yMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

® BBIJIBUTaTh HOBBIC UJIEH, MPEJIaraTb OPUTMHAIIbHBIE TIOJIXO/Ibl U PEILICHNUS;

® CTaBUTH MPOOJEMBI U 33791, JOMMYCKAIOIIUE AIbTCPHATUBHBIC PEIICHMUS.

Pabora ¢ nnopmanmeii:



e BIAJCTh HABBIKAMH MONy4YeHUS HHPOpMaANmH (GU3UIECKOTO COACPKAHUS U3 HCTOYHHKOB
pa3HbIX THUIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOMCK, aHAIMW3, CHCTEMAaTH3alUI0 WU
UHTEPIPETANNIO HHPOPMAIIMK Pa3INYHBIX BUOB U (OPM MpeaCcTaBICHUS;

®  OIEHUBATh JIOCTOBEPHOCTh MH(OPMALINK;

® ICIIOJIB30BATh CPEJICTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3aI[MOHHBIX 33/1a4 ¢ COOJII0IeHHeM TpeboBaHU
OPrOHOMUKH, TEXHUKHA O€30MAaCHOCTH, TUTHEHBI, PECypcoCcOEpe:KeHHUs, TIPABOBBIX W
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

® CO3[aBaTh TEKCTHI PU3NYCCKOTO COACPNKAHUS B PA3TUYHBIX opMaTax ¢ yuéTOM Ha3HAYCHUS
uH(pOpMallMl U LENeBOW ayAUTOPUU, BHIOMpas ONTUMAJIbHYIO (GOpMY MpEICTaBICHUS U
BU3YaIH3alUU.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

®  OCYIIECTBIISTH OOIIEHUE HAa YPOKax (PU3UKU U BO BHE-YPOUHOH JEATEIHbHOCTH;

® pacrno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

® pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

® TIOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMaH/IHON U MHAUBUYaTbHON paOOTHI;

e BHIOMpATh TEMAaTUKY U METO/Abl COBMECTHBIX JEUCTBHHM C Y4ETOM OOIIMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KJ0T0 YJeHA KOJIEKTUBA;

® TIPUHUMATH L€ COBMECTHOM JEATEIHHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JICUCTBUS
no e JOCTUKEHHUIO: COCTaBIAThH IJIaH ACHCTBWIA, pacHpeneNiaTh poid ¢ Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXAaTh PE3yIbTaThl COBMECTHON pabOTHI;

® OIEHUBATh KAUYECTBO CBOETO BKJIAJIa M KAKJOTO yYACTHHKA KOMaHAbl B OOIINIA pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

e [QpeajaraTb HOBBIE IPOEKTHI, OLIEHUBATh HUAEH C TO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

® OCYUIECTBJATH MO3UTUBHOE CTPATETMUECKOE MMOBEICHHUE B PA3IMUHBIX CUTYALUSX, TPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

® CaMOCTOSATENILHO OCYIIECTBJISATh IO3HABATENBHYIO JEATEIbHOCTh B 00JacTH (UBHKH U
ACTPOHOMUH, BBISIBISITH MIPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOATENBHO COCTABJIATH IUJIaH DEMICHHUs] PAacYETHBIX M KA4eCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHHS] TPAKTHYECKOH paboOThl C Y4ETOM HUMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

® J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

® pacHIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUIHBIX MPEAMOYTECHUN;

e JieNaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;

® OIICHUBATh MPUOOPETEHHBIN OIBIT;

e CcrnocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYAUINH B 00J1acTH (DU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:

e J1aBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATh

COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BJIaJICTh HABBIKAMU NIO3HABATENIbHON pedIeKCHH KaK OCO3HAHHs COBEpIIAEMbIX ICHCTBUN U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHM;

UCIIOJIb30BaTh NPUEMBI peUIEeKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOIO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3€E PE3YJIBTATOB JEATEIbHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B mponecce nocTHkeHUs JIMYHOCTHBIX PE3yJIbTaTOB OCBOECHUS IPOTrpaMMbl MO (U3HKE I
YPOBHsSI ~ cpegHero  obmero  oOpazoBaHMs y  OOy4YarOUIMXCS  COBEPLICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUICKT, MPEINoIaralonni chOpMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIIOYAIOILEro CHOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HAIIPABICHHS Pa3BUTUSI COOCTBEHHON SMOLMOHAIBHOUN Cdepbl, OBITh YBEPEHHBIM B
ceoe;

CaMOPETYJIMPOBAHMUSI, BKJIIFOYAKOUIETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTH
3a CBOE IOBEJEHHE, CIHOCOOHOCTh AJaNTHPOBATHCA K SMOLMOHAJIBHBIM HM3MEHEHUSIM U
HPOSIBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHUBAlLlM{, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKCHHMIO LEIU M YyCIEXY,
ONTUMH3M, UHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXOMsI U3 CBOUX BO3MOXKHOCTEH;
SMIATUH, BKJIIOYAIOMEH CHOCOOHOCTh MOHHMMAaTh 3MOLMOHAIBHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €r0 IPU OCYIIECTBIEHHMH OOIIEHHs, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHHS C JPYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K KOHIY O6y‘IeHI/I${ B 10 kaacce NpECAMETHBIC PC3YJIbTAThI Ha 0azoBoM YPOBHE OOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

JEMOHCTPUPOBATh HA TMpHUMepax poib U MecTo (pu3uku B (HOPMUPOBAHUU COBPEMEHHOM
HAyYHOU KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHIA, B TPAKTHIECKON
JNeITeILHOCTH JIFOIEH;

YUUTHIBATh TPAHULIBI IPUMEHEHHSI U3YYCHHBIX (DU3MUECKUX MOJeNel: MaTepuanbHas TOUKa,
WHEepIHadbHasd CHUCTEeMa OTCUéTa, a0COJIOTHO TBEPAOE TEJNO, HJICANBHBIA Ta3, MOJICIH
CTPOEHHS Ta30B, KUJIKOCTEH U TBEPBIX TEJ, TOUCUHBIN IIMEKTPUUECKUHN 3apsij] IPU PEIICHUN
buznyeckux 3a1ad;

pacmo3HaBaTh (QU3MYECKUE SBJICHHS (IIPOLIECChI) U OOBSACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KHHETUUECKON TEOPUH CTPOCHHSI BEIIECTBA M DIIEKTPOJAUHAMUKH:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE NPSIMOJMHEWHOE IBYIKCHHE, CBOOOJHOE IaJIcHUEe Tel,
JIBIDKCHHE TI0 OKPYXHOCTH, WHEpIHs, B3auMojaeucTBue Tei, Auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHUE KHUIKOCTEH U TBEPIBIX TeN, U3MEHEeHHE 00BhEMa Tell MPH HArpeBaHUU
(oxnaxaeHuu), TEIJIOBOE  pABHOBECHE, HWCHApeHHEe, KOHJEHCAIUs,  IIJIaBJICHHE,
KPUCTAJIN3AIUs, KHIICHWE, BIAQKHOCTh BO3JlyXa, IOBBINICHHWE JAaBJIICHUS ra3a INpPH €ro
HarpeBaHWW B 3aKphITOM COCYZE, CBsI3b MEXAYy IapaMeTpaMu COCTOSIHUSI Taza B
M30MPOIIECcCcax, EKTPU3AIUS Tell, B3aUMO/ICHCTBUE 3aps/IOB;

OIKCBHIBATh MEXAaHMYECKOE IBI)KCHUE, WCIOJIB3Yys (U3NYECKHE BEIMYMHBI: KOOPIUHATA,
MyTh, IEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIia, UMITYJIbC TeJla, KHHETUYECKas



SHEprus, MOTEHIMAIbHAs HYHEPrusi, MeXaHu4eckas paboTa, MeXaHHYecKash MOUIHOCTh; MpH
OMKMCAHUW TIPABWIBHO TPAaKTOBaTh (DM3MUECKUN CMBICT HCIHOJIB3YEMBIX BEIHYWH, WX
00O3HaueHHWsI W EIMHHUIBI, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIIME MAHHYIO (PH3UYECKYIO
BEJIMYMHY C JPYTUMHU BEITUYMHAMU;

ONMCHIBaTh W3YUYECHHBIE TEIJIOBbIE CBOWCTBA TEI U TEIJIOBBIE SIBJICHHUS, MCIONb3YA
¢dusnyeckue BEJIWYUHBL JaBJICHUE Ta3a, TEeMIeparypa, CpPeAHssl KUHETHYecKas HHEeprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEIHEKBAIAPATHUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI SDHEPTusi, paboTa ra3a, KodQQHUIUEHT MOJIE3HOTO IEHCTBUS TEIIOBOTO
JBUTATENS; MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (PU3UYECKUIl CMBICT HCIOIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYEHHS U EIUWHUIBl, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JIAaHHYIO
(UBHYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAM;

ONUCBHIBAaTh HM3YYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA U DSJIEKTPUUYECKUE SIBICHUS
(mporecchl), UCTONb3ysl (U3NYECKHE BEIWYHHBI: JJCKTPUYECKUAN 3apsll, SJIEKTPUYECKOEe
10Jie, HaPsXKEHHOCTD I10JIs, TOTEHIMAJl, PAa3HOCTh MMOTEHIIUAJIOB; IPU OMMCAHUU NTPABUIIBHO
TPaKTOBAaTh (PUIUUYECKHI CMBICI HCIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS W E€AMHMIIBI;
yKa3biBaTh (POpPMYJIbl, CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYI0 BEIMYUMHY C APYTUMHU
BEITMYMHAMU;

AHAIM3UPOBATh (DU3MUECKHUE TMPOILIECCHl U SBICHUS, HUCHONb3ys (U3HUECKHUE 3aKOHBI U
MPUHLIMIBL: 3aKOH BcemupHoro tsarorenus, I, I u I 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEepruu, 3aKOH COXPAHEHHsS MMIIyJIbCca, NPUHLUII CYNEPIO3ULHUN CHII,
INPUHUMUIT PABHONPABHUS HMHEPLUUATBHBIX CHUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUYECKYIO
TEOPHUIO0 CTPOEHUs BEILIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEJAHEN KUHETUYECKOM SHEPruu
TEIUIOBOTO  JBM)KEHHMS MOJIEKYJT C aOCOJIIOTHOM TeMIepaTypoil, TMepBbl  3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPAHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH Kymona, mpu 3TOM
pa3ianyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €M0 MAaTeMAaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHu1IBI, 06JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPHUHIIUIBI JEHCTBUS MAIlWH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh JKCHEPUMEHTHI IO HUCCIEIOBAHHUIO (DU3MUECKUX SBICHUM M TPOIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX W3MEpPEHUU, Tpu ISTOM (HOpMyIupoBaTh
npoOnemMy/3ajady H THUIOTE3y YYEOHOro DJKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIHUPOBATH BHIBOIBI;
OCYIIECTBIISTh MPSMBIE U KOCBEHHBIE H3MEPEHUs (PU3NUECKUX BEIIMUUH, TIPH 3TOM BBIOUPATh
ONTUMATBHBIA CIMOCOO WM3MEPEHHUs W UCHOJB30BaTh W3BECTHBIE METOABI  OLICHKH
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH MEXIY (PU3NYECKUMH BEIMUYMHAMHU C HMCIIOJIb30BAHUEM MPSMBIX
U3MEpEHHI, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YNbTATHI MOTYYCHHON
3aBUCUMOCTH (DM3UYECKUX BEIWYMH B BHAE TaOMUIl W TpaduKOB, JeJIaTh BBIBOIBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

coOnrofaTh mpaBuiia OE30MACHOTO TpyJa HpHU TMPOBEACHUM HCCIEIOBaHUNH B paMKax
y4eOHOro S3KCHEepUMEHTa, Y4eOHO-HCCIEI0BAaTENbCKOM M TMPOEKTHOW JEeSTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHHUS,

pelaTh pacuéTHbIC 3a/1a4M C IBHO 3aJJaHHON (PU3MYECKON MOJEIBIO, UCIONB3YS (hU3HUecKHe
3aKOHBI ¥ MPUHIIMITGI, HA OCHOBE aHAJIN3a yCJOBHS 3a/1a4ll BHIOMPATh (U3HUECKYIO MOJIEINb,
BBIIETATh (U3NYECKUE BEIUYUHBI U (hOPMYIIbI, HEOOXOAUMBIE JIJIsl €€ pelIeHus, TPOBOIUTh
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYY€HHOT0 3HAUeHUS (PU3NUECKON BEIUYUHBL,



pelaTh Ka4eCTBEHHBIE 3a/Jauyd: BBICTpaMBaTh JIOTMYECKH HENPOTUBOPEUYMBYIO LIEMOUYKY
paccyXJIeHUM ¢ ONOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHMUS,
UCIIOJIb30BaTh MPU PEIICHUU Y4eOHBIX 3a7au COBpEMEHHbIe MH(OPMALIMOHHbIE TEXHOJIOTHH
JUIsL TIOMCKa, CTPYKTYPHUPOBAHUS, MHTEPHPETAMU M TpEeACTaBICHUS Y4eOHON M HaydHO-
HOMyNSpHOM MH(OpMAIMK, TOJYYCHHOM W3 pa3IMYHBIX MCTOYHHKOB, KPHUTUYECKH
aHAJTM3UPOBATh MOJTy4aeMyro HH()OpMAITHIO;
NPUBOINUTH TPUMEPHI BKJIAJa POCCUHCKUX M 3apYOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA 10 (PU3KMKE B MOBCEIHEBHOM KHU3HM JJIs1 00eCTIeUeHHS
Oe3omacHOCTH Mpu oOpalleHuu ¢ OpubopaMu M TEXHUYECKUMHU YCTPOWCTBAMH, I
COXpaHEHHUs 370POBbSI U COOIIOACHHSI HOPM HKOJIOTMYECKOTO MOBEACHHUS B OKpYXKaroIen
cpene;
paboTaTh B IpyNIe C BHIIOJHEHHEM PA3IMYHBIX COLIMATBHBIX POJEH, MIaHUPOBaTh paboTy
TPYMIbI, PAlMOHAIBHO PpACTIPEACSATh OOS3aHHOCTH M IJIAHUPOBATH JIEATENBHOCTH B
HECTaHJIapPTHBIX CUTYyallUsIX, aIeKBaTHO OLICHUBATh BKJIA/ KaXKJI0T0 U3 yYaCTHUKOB I'PYIIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonny oOyuenust B 11 kiiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh HAa MpHUMeEpax poiib U MecTo (pu3uku B (HOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpPa, B PA3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON
NeSITeIbHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PH3UYECKON KAPTHHBI MUPA;

YUUTBHIBaTh TPAHUIBl TNPUMEHEHHS U3YYEHHbIX (U3NYECKUX MOJENEN: TOYEUHBIH
NIEKTPUYECKUIN 3apsifl, Jyd CBETa, TOYEYHBI HCTOYHHMK CBETA, SACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb AaTOMHOTO sI/Ipa MPU peLIeHnN GU3NUECKUX 3aa4;

pacrio3HaBaTh (U3MYECKUE SIBICHHUS (TIPOLECCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKMA U KBAaHTOBOM (DU3UKHU: 3JIEKTPUYECKass IPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHuTHOE JEWCTBHUS TOKa, B3aUMOJCICTBHE MAarHUTOB,
AIIEKTPOMAarHuTHas MHAYKIUS, JAEWCTBHE MAarHUTHOIO NOJS Ha NPOBOJHUK C TOKOM U
JBWDKYILMICS — 3apsl, JJIGKTPOMAarHuTHbIE KOJEOaHUS M BOJIHBL, TMPSMOJUHEHHOE
pacrpocTpaHeHHE CBeTa, OTpakeHHe, TMpeloMieHue, HHTepdepeHuus, audpakuus u
noJisipu3alusi CBeTa, JJucrepcus cBera, (orodnekTpuueckuii sdpdext (dhoTodrddekr),
CBETOBOE JABJICHUE, BOZHUKHOBEHUE JIMHEMYATOrO CIIEKTPAa aToMa BOJOPOJAA, €CTECTBEHHAs
Y MCKYCCTBEHHAs PaINOAKTUBHOCTD;

ONKCHIBATh H3YYEHHbIE CBOMCTBA BeELIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYI0 TPOBOJUMOCTb PA3IUYHBIX Cpel) U  OIJIEKTPOMArHUTHBIE  SIBICHUS
(mporecchl), WCHONB3Yd (PU3MUECKUE BEJIWYMHBL: DJICKTPUUYECKUH 3apsiji, CHiIa TOKa,
3JIEKTPUYECKOE HANPSIKEHHUE, JJIEKTPUYECKOE CONPOTUBIIEHUE, PAa3HOCTh IOTEHIUAJIOB,
JEKTPOABIIKYILAsA cuja, paboTa TOKa, MHIYKIMS MarHUTHOTO MOJs, cujia Ammepa, cuia
JlopeHnia, ”HIYKTUBHOCTD KAaTYIIKH, SHEPTUs AIEKTPUUYECKOTO M MATHUTHOTO MOJIEN, IEPUOJ
M yacToTa KoseOaHWii B KoJeOaTelIbHOM KOHTYpe, 3aps] M CWiIa TOKa B Ipoliecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kosie0aHUi, (POKyCHOE pacCTOSHHUE M ONTHYECKas CHIIa
JIMH3BI, IPU OTIMCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCIIOJIb3YyEMbIX BEJTMYHH,
uX 0003HAUEHUS M EIUHMIIbI, YKa3blBaTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMU BETUYMHAMU;

ONHKCBHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUA W TPOIECCHl, HUCHONb3yd (usnueckue
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTAa CBETA, SHEPTUs U



uMnyasc (OTOHA, MEepUOoJ MOJIypacnaaa, dHEPrus CBSI3U aTOMHBIX sIep, NPU OMUCAHUH
MPAaBUJIBHO TPAKTOBATH (PU3WYECKUI CMBICI HCIIOJIB3YEMBIX BEIWYMH, UX O0O3HAUCHUS U
€IMHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYCCKYIO BETUYHHY C IPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAUYCHUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3UYECKUE NPOIECChl U SABICHHS, WCHONB3yd (pU3MuecKue 3aKOHBI H
OpUHUUIBL: 3akOH Owma, 3aKOHbI IOCIEJOBATEIIBHOIO M IApajuIeIbHOIO COEAUMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHua, 3aKOH JJIEKTPOMAarHUTHOW MHAYKUWH, 3aKOH
IIPSIMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPEIIOMIICHUS
cBeTa, ypaBHeHHMe OHHIITeWHa st (QoTodPdeKrTa, 3aKOH COXPAHEHUS SHEPTUU, 3aKOH
COXpPAHEHHUsI HMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpPaHEHUs
MacCOBOT0 4YHUCIIA, NMOCTYNaThl bopa, 3aKOH paJuOaKkTUBHOIO paclaja, IIpyu 3TOM Pa3Ivydarh
CJIOBECHYIO (DOpPMYIIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHHE U yCIOBHSA (TPaHUIIbI,
00J1aCTH) TPUMEHUMOCTH;

OIPEENATh HANPABICHUE BEKTOPA MHAYKIIUM MarHUTHOTO IOJIsI IPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTPOWTH M OIHCHIBATh N300paKeHHE, CO3/1aBAEMOE TUIOCKHM 3€pPKaIoM, TOHKOH JINH301;
BBIMOJHATh JKCHEPUMEHTHl [0 HCCIEIOBaHUIO (PU3MUYECKUX SBICHUM M MPOIECCOB C
UCIIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX M3MEpPEHUH: TMpH ITOM  (POpMYIHPOBATH
npobiieMy/3ajady M TUIOTE3y Y4eOHOrO OSKCIEpHUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;
OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIEC U3MepeHUs (PU3MUECKUX BEIHYUH, IIPU ITOM BHIOMPATh
ONTUMAJBHBIA CHNOCOO M3MEPEHHs W HCHOJIb30BaTh M3BECTHBIE METOJbl  OLEHKHU
MOTPEUIHOCTEN H3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEIMYMH C MCIOJB30BAaHUEM MPSAMBIX U3MEPEHUM:
IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3YyIbTAThl OJYy4YEHHONW 3aBUCUMOCTHU
bu3nYeCKUX BENMMYMH B BHAE TaOmuil U TpaduKoB, AeNaTh BBIBOJALI MO pe3ylbTaTaM
HCCIIEIOBAHUS;

coOnrofaTh mpaBuiia 0OE30MacHOrO Tpylda NpH TPOBEACHUM HCCIEAOBAaHUNW B paMKax
y4eOHOTO 3KCIEPUMEHTa, Y4eOHO-MCCIEe0BATENbCKON M TMPOEKTHOM JEsITEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000py10BaHUS;

pemiaTte pacuéTHbIC 3a/1a4M C SBHO 3aJaHHON (PU3MUECKON MOJIENbI0, UCIIONB3Ys (pU3udeckue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJKM3a YCJIOBUS 3a/layil BHIOMPATh (GU3UYECKYIO MOJEIb,
BBIICTISATh (PU3UYECKUE BEIUYUHBI U (DOPMYIIBI, HEOOXOAUMBIE ISl €€ pellieHus, TPOBOAUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJYYEHHOTO 3HAYCHUS (DU3MUECKON BEITMUUHBL,

pelmarh KayeCTBEHHBIE 3a/Jaud: BBICTPAUMBAaTh JIOTUYECKM HENPOTUBOPEUMBYIO LEIOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,
UCIIONIb30BATh MIPU PEIICHUH y4eOHBIX 3a/1ady COBpEeMEHHbIE WH(OPMAIMOHHBIE TEXHOIOTUN
JUTSL TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMd U TMPEACTaBICHUs y4eOHONH M HaydHO-
MoNyJsIipHOW  WH(OpPMAIMK, TOJYYEHHONW W3 Pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMaIINIO;

OOBSICHATH MPUHIIUIIBI JIEHCTBUSI MAITUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MaCHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apYOCKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE
HAyKH, B 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



UCIIOJIb30BaTh TEOPETUUECCKIE 3HAHUS MO (PU3UKE B MOBCEAHEBHON JKU3HH ISl 00ECTICUeHUS
Oe3omacHOCTH Mpu oOpalleHuu ¢ NOpubdopaMu U TEXHUYECKUMHU YCTpOMCTBaMH, ISt
COXpaHEHHUsI 3/I0POBbsI U COOJIIOACHUS HOPM SKOJOTHYECKOIO MOBEACHHS B OKpYXKarolen
cpene;

paboTaTh B IpynIe C BHIIOJHEHUEM PA3JIMYHBIX COLMATIBHBIX POJeH, MIaHUpOBaTh paboTy
IPYNIbl, PAalMOHANBHO pAaCHpenessaTh OOA3aHHOCTH M IUIAHUPOBATh JAESITENBHOCTH B
HECTaHJAPTHBIX CUTYAIMIX, aJICKBATHO OLICHUBATh BKJIAJl KAXI0TO U3 YUaCTHUKOB IPYIIIHI B

pelenne paccMaTpuBaeMoil IPOOIEMBI.
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NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

®duznka — Hayka o npupoje. Hayunsie

1 METO/bI IIO3HAHMSI OKPYKAKOLIET0 MUpa 1
Poinb 1 MecTo ¢pu3uku B popMUPOBaHUU

2 COBPEMEHHOM HAYYHOU KapTUHBI MUpa, B 1
IIPAKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHuuecKoe JBUKECHHE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1
neuxenus. [lepemenienue, ckopocTs,
YCKOpEHHue

4 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE 1

5 PaBHOyCKOpEHHOE NPAMOIMHENHOE 1
JBUKEHUE

6 CBoOosHOe najieHue. Y CKopeHue 1
CBOOOHOTO Ta/IeHUs

5 KpuBonuHeliHoe nBuxeHue. /[BrxkeHne 1
MaTepHalbHOU TOYKHU 10 OKPYKHOCTH
[IpuHnnn otHOCHTENBHOCTH [ anmumes.

8 NuepunaneHbie cuctemsl oTcuera. [IepBblit 1
3akoH HproTOHA
Macca Tena. Cuna. [Ipunuun

9 CyIepIIO3uLIMK CUII. Bropoii 3akoH 1

HeroTona st MaTepuanbHOW TOUKH




10

Tpernii 3akoH Hbpr0TOHA [U1s1 MAaTEpUAIIBHBIX
TOYEK

11

12

3akoH BceMUpHOro TsaroreHus. Cumna
TskecTH. [lepBas kocMuueckast CKOpPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13

Cuna tpenus. Koapduuuent tpenuns. Cuna
COIIPOTHBIICHUS MPH IBH)KEHUU TEJa B
KUJKOCTH WJIU Ta3e

14

[TocTynarenbHOe U BpaliaTelbHOE
JBUKCHHE a0COTIOTHO TBEPIOTO TeElIa.
MowmenT cuitsl. Ilnedo cunel. Y cioBus
paBHOBECHS TBEPAOTO TEla

15

16

17

18

HMnynbc MaTepruanbHONW TOUKH, CUCTEMBI
MaTepualbHBIX TOYEK. IMIynbe cuibl.
3aKoH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKEHUE

Pa6ota u moutHOCTh cuitbl. Kunernueckas
SHeprus MarepuaabHOW ToukH. Teopema 06
W3MEHEHUN KNHETUYECKOW SHEPTUn

[TorenuuansHas sueprus. [loTeHnmanbpHas
SHEPTus yrnpyro aepopMUpPOBAHHOMN
npyxuHbl. [loTeHInanbpHas YHEPTUs Tena
BOJIM3U TIOBEPXHOCTH 3eMIIU

IloTeHnManbHEIE U HEIOTECHIIMAJIbHEIC
cuiibl. CBS3b pa6OTBI HCMIOTCHII U AJIbHBIX
CHJI C U3MEHEHHEM MEXaHNYECKOU OHEPIruun
CHCTEMBI TEIl. 3aKOH COXpaHCHUA
MEXaHHUYEeCKOH SHEpPTUn




19

Jlaboparopuas pabota «Vccienoanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM YHEPTUH TeJia Ha IpUMepe
pacTsHKEHHSI PE3UHOBOTO HKIyTa»

20

KonrponsHas pabora o reme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpAHEHUs B MEXAHUKE

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBHS
YacTull BeuiecTBa. Moieu CTPOCHUS ra30B,
KHUAKOCTEH U TBEPABIX TEI

Macca monekyn. KonnyecTBo BeriecTsa.
[TocTostHHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

27

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomroTHas TeMIepaTypa Kak Mepa
CpeaHel KHUHETUYECKON DHEPTUU JBUKECHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Knaneiipona

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

29

JlabopaTtopHas pabota «lccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS pa3pPEeKEHHOTO Ta3a

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux




rpaduuecKoe mpeCTaBICHUE

BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI M CIIOCOOBI €€ N3MEHEHUSI.

30 KonngectBo TemioTs! u padora.
BHyTpeHHSs SHEprus 0THOATOMHOTO
UJICAJIbHOTO Ta3a

31 Buapl Teronepenaun
VY nenpHas TEMI0EMKOCTb BEIIECTBA.

32 KonngecTBo TEIIIOTHI IPH TEILIONEpeiayue.
AJnabaTHBIN MpoIecC

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K U30IIpoLieccam

34 Heo6paTumocTs npoLeccoB B pUPOIE.
Bropoii 3ak0H TepMOIMHAMUKHU

35 [Ipunuun nevictus u KIIJ[ rernnosoit
MaIluHBbI

36 uxn Kapnao u ero KIT/]

37 DKonornyeckre npoodaemMbl
TEIUIO3HEPTeTHKH

38 O6006matonuii ypok «MosnekynspHas
¢u3uka. OCHOBBI TEPMOJMHAMUKI
KonTponbnas pabora no teme

39 «Mounekynsapras pu3nka. OCHOBBI
TEPMOIUHAMUKI

40 [TapooGpazoBaHue U KOHACHCAIHSL.
Vicnapenue u KumneHue

41 AOCOIOTHAs: M OTHOCHUTENIbHAS BIAXXHOCTb

BOo3ayxa. HacelmeHHslil map




TBépnoe Teno. Kpucrammueckue u
amop(dHbIe Tesa. AHU30TPOINHUS CBOWCTB

42
KpucTauioB. XKuakue KpucTauisbl.
CoBpeMeHHbIe MaTepHalbl

43 [InaBneHue u Kkpuctauu3auus. Y aesbHas
teruiora iasnaeHus. Cyoaumanus

44 YpaBHEHHE TEIJIOBOTO OajlaHca

45 Dnektpusanus Tel. DIEKTPUUECKUH 3aps.
JIBa BUJIa SIEKTPUUECKUX 3apsi/I0B
[IpoBOAHMKY, TUANEKTPUKU U

46 MIOJIYTIIPOBOJIHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa

47 B3aumopeiictBue 3apsanoB. 3akoH Kynona.
ToueyHblil 2EKTPUUYECKUN 3apsi
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

48 [IpyHIMI Cynepno3uIuy dJIEKTPUUECKUX
nosiel. JInHum HanpsKEHHOCTH

49 Pabota cui 3nekTpocTaTuyecKoro moJisl.
[Torennman. Pa3HOCTE NOTEHIIMAIOB
[IpoBOAHMKY U TUANEKTPUKH B

50 ANEKTPOCTATUYECKOM ITOJIE.
JlpnexkTpuueckasi IpOHUIIAEMOCTb

51 OnexrpoémkocTs. Konnencarop

59 DNeKTPOEMKOCTH IMJIOCKOTO KOHJEHCATOPA.
OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa

53 JlaGopatopHnas pabora "HM3mepenue
AIEKTPOEMKOCTH KOHACHcaTopa"

54 [TpuHIMI nEHCTBUS U IPUMEHEHNE




KOH/JIEHCAaTOPOB, KOIMMMPOBAIBLHOTO
amnmapara, CTpyHHOT0 pUHTEPA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMiIeHIe
ANEKTPONpUOOpPOB

55

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cymectBoBanus. [locrosuusiii Tok. Cuna
toka. Hanpsbxenue. ConpoTtuiieHue. 3aKOH
OmMa 111 yyacTka 1enu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
Jlaboparopuas padota «3yueHue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jxxoynsa-Jlenna

3axon OMa 715 OJTHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne DJ]C ucTouHMKA TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxIpoBOIMMOCTh

DnexTpuuecKkuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U
IpUMecHas npoBogumocTtsb. CBoiicTBa p—N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI




DNEeKTPUYECKHUI TOK B pacTBOpax u
pacrmiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUAITMS.
DIIEKTPOJIN3

62

DNEeKTPpUYECKHUM TOK B razax.
63 CaMOCTOSTETbHBIN U HECAMOCTOS TEIbHBIN
pazpsa. Moinnus. [1nazma

DnexTpuueckre npuOopsl U yCTPOUCTBA U
64 UX IPAaKTU4YeCKoe npuMeHeHue. Ilpasuna
TEXHHUKHU 0€3011acCHOCTU

65 O606maromuit ypok «1eKTpouHAMUKA»

KonTponbhas padota no teme
66 «Qnekrpocraruka. [locTosHHbIN
ANEKTpUYECKUi TOK. TOKH B pa3TUUHbBIX

cpenax»

67 PesepsHblil ypok. KonTponbHas paboTa no
TeMe "DIeKTpoinHaMuKa"

PesepBHbIitl ypok. O60061ma0mui ypok mno
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

68




11 KIIACC

Ne ni/n

Tema ypoka

[TocTostHHBIE MATHUTHI U UX B3aUMOJCICTBUE.
MarnauTHOe noJsie. Bektop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM MHTYKLIMU

MarsuTHoe nojie IMPOBOJHHKA C TOKOM. OngpIT

Opcrena. BzaumoelicTBre MpOBOTHUKOB C
TOKOM

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckne padoThl

Jlaboparopuas padota «/3y4eHrne MarHuTHOTO
MOJIs KATYIIKHA C TOKOMY

JlelicTBME€ MarHUTHOTO TTOJISI HA POBOJHUK C
tokoM. Cmita Ammnepa. JlabopartopHast pabora
«HccnenoBanne ASUCTBUS IIOCTOSHHOTO
MarHuTa Ha PaMKy ¢ TOKOM»

JleiicTBre MAarHUTHOTO TIOJIST HA IBHXKYIIIYIOCS
3apspkeHHyro yactuily. Cuna Jlopenna. Pabora
cunbl JlopeHna

OnexTpoMarauTHas nHAyKnus. [lotok BekTopa
MarHuTHON MHAyKuu. J1C nHaykuu. 3akoH
AJIEKTpOMarHuTHOW nHaykiuu dapanes

JlabopaTtopHas pabota «VccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHI

NunyktuBHOCTD. SBNeHne camounaykiun. JC




10

CaMOMHAYKIHNHU. 3Hepr s MaroHuTHOI'O ITOJIA
KaTylIKHU C TOKOM. 3JICKTpOMaI‘HI/ITHOC I0JIC

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MTOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUI, THAYKIIMOHHAS TI€Yb

O606maromuii ypok «MaraiutHoe mnosie.
DNeKTPOMarHuTHAs WHIYKIIHS)

11

Kontponbnas pabota no teme «Maruutnoe
rosie. DJIEKTPOMarHuTHasE MHTYKITHS

12

CB000O1HBIE MEXAHUYECKHUE KOJICOAHMUS.
I"apmonundeckue KojicOanus. Y paBHEHHUE
rapMoHUuYeckux kojebanuii. [Ipespaienue
SHEPTUU

13

14

15

JlaGopatopHnas pabota «/ccnenoBanue
3aBHCHMOCTH M€pH0/ia MAJIbIX KoJeOaHul Tpy3a
Ha HUTH OT JITMHBI HUTH U Macchl ITpy3a»

Koneb6arenbHblit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aTbHOM
KoJie0aTenbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKAMH H AJIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

CDOpMy.TIa Tomcona. 3akoH COXpPaHCHUS SHCPIrUn
B NACaJIbHOM KoJIe0aTeIbHOM KOHTYPC

16

[IpencraBienue o 3aTyxaroUMX KOaeOaHUAX.
By eHHbIE MEXaHUYEeCKHE KOJIeOaHMUs.
Pe3oHaHc. BeIHY)X/I€eHHBIE 2IEKTPOMAarHUTHHIE




KoyeOaHus

[Tepemennbiii Tok. CuHYyCOMAATBHBIN
MEepEeMEHHbIN TOK. MOLTHOCTH MEPEMEHHOTO

17 TOKa. AMIUIUTYJHOE U JeHCTBYIOLIEe 3HAUYCHHE
CHJIbI TOKA U HaNPSYKEHUS

18 Tpancdopmarop. [Ipoussoactso, nepenaya u
noTpeliIeHne JIeKTPUIECKON IHeprun
VY CTpOICTBO 1 NPAKTUYECKOE PUMEHEHUE

19 ANEKTPUYECKOT0 3BOHKA, FEHEpaTopa
[IEPEMEHHOTI0 TOKa, JTMHUN 3J1eKTponepeaayd
DKOJIOTMYECKHE PUCKU IIPU ITPOU3BOJICTBE

20 anekTposHeprun. Kynbprypa ucrnosib30BaHus
AJEKTPO3HEPTHH B TOBCEAHEBHOMN KU3HU
MexaHnuecKre BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. Ckopocts
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunbie
Y IPOJOJIbHBIE BOJIHBI

29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
BeicoTa Tona. TemOp 3Byka

93 DneKTpOMarHuTHbIE BOJHBI, X CBOMCTBA U
ckopocTb. llIkana 3neKTpoMarHuTHHIX BOJIH

24 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.
PazButue cpeacts cBsazu. Paguonokamms

25 Konrponsnas padora «Konebanus u BOJHBD)

26 [IpssMonrHENHOE pacIIpOCTPAHEHHE CBETA B

OJTHOPOJIHOM cpejie. ToueuyHbl HCTOYHUK CBETA.




JIyd cBera

OTpa}KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUs CBETA.

2t [TocTpoeHne n300paskeHMiA B TUIOCKOM 3epKalie
IIpenomienue ceera. [loaHOE BHYyTpEeHHEE

28 orpaxenue. [IpenenbHbIil yroi moJHoro
BHYTPCHHETO OTPaXCHUS

29 Jlaboparopuas pabora «3mepeHue mokasaresns
MIPETIOMIICHUS CTEKIIa

30 JIunzel. [TocTpoeHue n300paskeHHi B JIMH3E.
dopmyiia TOHKOH JHH3BI. Y BETHUCHHUE JIMH3BI

31 Jlaboparopuas padota «lcciienoBanre CBONCTB
M300paKEHUIA B JIMH33X»
Hucniepcust ceera. CIIOXKHBIN cocTaB 6€710r0o

32 ceeta. L[Ber. JlabopaTopHas padora
«Habmroienne qucrepcuu CBeTay»

33 Wntepdepenius cera. Audpakius cera.
JudpakiuonHas pemeTka

34 ITonepeuHocTh cBeTOBBIX BOJH. [lomsgpu3zarus
cBeTa

35 OnTryeckue mpruOOpPbI U yCTPOMCTBA U YCIOBUS
ux 0e301macHOro MPUMEHEHUS
I'paHu1IbI TPUMEHUMOCTH KJIACCHYECKON

36 MexaHuku. [locTynaTsl ciennanbHOM Teopun
OTHOCHTEIIEHOCTH

37 OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH.

3aMCI[J'ICHI/IC BPEMCHH U COKpPAIICHUC NJIMHBL




OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

38 CBs3b MacChl C SHEPTHEN U UMITYJIBCOM.
DHeprust MoKos

39 KontponbHas padota «Onruka. OCHOBBI
CIELMAJILHOM TEOpUU OTHOCUTEIbHOCTH»

40 ®otonsl. Dopmyna [Inanka. Jueprus u
UMITYIbC GOTOHA

41 OTtkpsiTHE U HecaenoBanue Gorodddekra.
Omnsitel A. I'. CroneroBa
3akonbl pororddexra. YpaBHeHne DUHIITEHHA

42 st porodaddexra. «KpacHas rpanuiar
dorordpdekra

43 JaBnenue cBera. Onbithl [1. H. JIeGenena.
XHUMUYECKOE IEUCTBUE CBETA
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE

44 IpUMeHeHue: (HOTOINEMEHT, POTOAATUHK,
COJIHEYHas Oatapes, CBETOAHOA

45 Pemenue 3ana4 no Teme «7€MEHTHI KBAHTOBOM
OIITUKH
Monens atoma Tomcona. OnbiTsl Pesepdopna

46 10 paccestHuo a-yactull. Ilnanerapnas moaens
aToMa

47 IToctynartel bopa
W3nyuenue u nornomieHue GoTOHOB NMPU

48 Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTHH Ha

Ipyroui. Buasl criekTpoB




49

BoustHoBBIE cBOMicTBa yacTull. BosHbl ne bpons.
KopnyckyiisipHO-BOJIHOBOM Tyanu3M.
CroHTaHHOE U BBIHYXKJEHHOE U3JTyYeHUe

50

51

52

OTKpBITHE PaAMOAKTUBHOCTH. OIBITHI
Pesepdopaa no onpexnenenuio cocrasa
PaaOaKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anb(a-, 6era-, raMma-u3Iy4eHUS.
BrusiHue pagnoakTUBHOCTH Ha KUBBIS
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['amma-u3nydenue

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiii peaktop. [Ipodnaemsl,
[IEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKTBI A1EPHOMN
JHEPIreTUKU

54

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto/1p1 HaOMIIOIEHUS U PETUCTPALIUU
3JeMEHTapHbIX YacTull. Kpyribii cTon
«DyH1aMEHTaJIbHbIE B3aUMOACUCTBHS.
EnuHcTBO (DM3nyeckoit KapTHHBI MUPay

55

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKue 3BE3 I,
IIaHETHI, UX BUAWUMOC JBUKCHUC. COJ'IHC'—IHaSI
cHCTEMA

56

57

Comnune. ComHeyHast akTUBHOCTE. MIcTOUHUK
sHeprun CoJiHIIa U 3BE3NT

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3bI




IJIaBHOM MMOCIIE0BATEIbHOCTH. BHYTpEeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE IIPEICTaBICHHUS
0 IIPOUCXOXKAEHUHU U 3BoJronnn ColHLa U 3BE3]1

58

59

60

Muneunsbiit [1yTe — Hama ["anakTuka.
[Tonoxenue u auxenue Connna B ["anakTuke.
lNaakTuku. YE€pHbIE ABIPBI B A1pax rajJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe uznyyeHue.
Meraranaktuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padota «2JIeMEHTBI aCTPOHOMUU
1 aCTPOPUUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTUUECKOM
cdhepax IeAaTenTbHOCTH YeIOBEKa

O6o06maromuit ypok. Posib u mecto pusuxu u
aCTPOHOMHH B COBPEMEHHON HAayYHOH KapTHHE
MHpa

64

O606matonuii ypok. Ponb pusndeckoit Teopun
B (hopMHpOBaHUU NPEACTABICHUHN O GU3NYECKOM
KapTHHE MHpa

65

O6o06maromuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 0011IEM STy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX Hpe}lCTaBHeHI/Iﬁ (¢}
pHUpoIe




66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHAsE UHIYKIHS
67 Pe3epBHbIi }:pOK. Onrtuka. OCHOBBI 1
CIELIMAJIbHOM TEOPUU OTHOCUTEIBLHOCTU
68 Pezepuslii ypok. KBantoBas gusmka. D1eMeHTHI 1
aCTPOHOMMH U acTPOPUUKU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O MTPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

e ®dusmka, 10 kmacc/ Mskumes ['.41., Byxosnes b.b., Corckuit H.H. non penaknueii [lapdenteeBoit H.A., AknimoHepHoe 00IIecTBO
«M3parenbcTBO «lIpocBemenune»

o @usuka, 11 knacc/ Msxumes I'.JI., Byxosues b.b., Yapyrun B.M. nox penakmueii [TapdpentreBoit H.A., AkunonepHoe o011ecTBo
«M3parenscTBo «IIpocsemienue»

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
° but6mmoreka [JOK
° Sxnacc
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