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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oOlEero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHH W TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTenbHO MporpaMmsbl, mpexacraBieHHsix B @I'OC COO, a
TaKkKe ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanus u Konnenuun
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ ®enepanuu,  peaqu3yOIMIMX  OCHOBHbIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

Hactosmass pabouass mnporpamma pa3paboTaHa ¢ YYETOM CIIETYIOIIUX
HOPMAaTUBHO-IIPABOBBIX aKTOB:

1. OdenepanbHbii 3ak0H 0T 29 nmekabpst 2012 r. Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit @enepaunn» (B pea. ot 13.06.2023 Ne 299) (nanee —
®enepanbHblil 3ak0H Ne 273-D3);

2. ®enepanbHbiii 3akoH 0T 24.09.2022 Ne 371-®3 «O BHeceHUH
u3MeHeHn B DeiepalibHbIN 3aKOH

3. «O6 oOpazoBanuu B Poccuiickoii ®enepauun» U crartbio 1
®denepanbHoro 3akoHa «OO0 o0s3aTenbHBIX TpeOoBaHusIX B Poccuiickoi
Oenepauun» (nanee — @eaepanbHbii 3akoH Ne 371-D3);

4. ®denepanbHblil 3akoH 0T 29 nekadbps 2010 r. Ne 436-D3 «O 3amure
neTeit oT nH(popMaluu, TPUUIUHSIIONIEH Bpe UX 3I0POBbIO U Pa3BUTHIO» (B pell. OT
28.04.2023 No 178-D3);

3. Pacniopsixenue  IlpaButensctBa  Poccuiickoit  ®depepauun  OT
29.05.2015 Ne 996-p «Crparerust pa3Butusi Bocnutanusi B Poccuiickoi
®denepanuu Ha nepuo 10 2025 rogay;

6. Pacniopsxenue  IlpaButensctBa  Poccuiickoit  ®depepauun  OT
12.11.2020 Ne 2945-P «O0 yTBep:KAE€HHH MJIaHa MEPONPUATHI MO peanu3aluu B
2021 - 2025 ronax Crpareruu pa3Butus Bocniutanus BPoccuiickoit denepaiyu Ha
nepuon 10 2025 rogay;

7. [Ipukaz MunucrepcrBa mnpocsemeHust Poccuiickorn denepanuu OT
11.02.2022 Ne 69 «O BHecennmn wusMmeHeHud B [lopsnok opraHuzanuu u
OCYLIECTBJICHUS o0Opa3oBarenbHON NEeSTENbHOCTH 1o OCHOBHBIM
o01eo0pa3oBaTeibHBIM ~ MporpaMmMaM -  00pa3oBaTelIbHBIM  MpOrpaMMaM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeaHero oOlmiero oOpa3oBaHus,
YTBEPKIAEHHBIN ITpukazoM MuHucrtepcTBa npocsemenns Poccuiickonn denepannn
ot 22 mapta 2021 r. Ne 115» (nanee - [Ipukaz Munnpocsemenust Poccun Ne 69);

8. [Ipukaz MunucrepcrBa npocsemenus Poccuiickorn ®eneparuu OT
12.08.2022 Ne 732 «O BHeceHMHM M3MEHEHUH B (helepaibHbId TOCYAapCTBEHHbBIN
o0Opa3oBaTeNIbHbII CTaHJapT CpenHero oouero oOpa3oBaHUs, YTBEPKIECHHBIN
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npukazoM MuHuctepcTBa oOpa3oBanusi U Hayku Poccuiickoit @eneparuu ot 17
Mast 2012 r. Ne 13».

9. [Ipukaz MunucrepcrBa mnpocsemenus Poccuiickon ®Penepanuu OT
30.09.2022 No 874 «O06 ytBepxiaenuu Ilopsika pa3pabOTKU W yTBEPKIACHUS
dbenepanbHbIX OCHOBHBIX O0IIe00pa3oBaTeNbHBIX TporpaMm» (nanee — Ilpukas
Munnpocsenienust Poccun Ne 874 «O6 ytBepxaenun Ilopsaka paspaboTku u
yTBEpKIeHUs (PeeparbHbIX OCHOBHBIX 00I1e00pa30BaTEeIbHBIX IPOTPAMM);

10. [Ipuka3z MunuctepcTBa npocsemeHus Pocculickonn ®enepanuyd OT
02.08.2022 Ne 653 «O06 yrBepxaeHUU (enepaTbHOrO0 MEPEUHs AJICKTPOHHBIX
00pa3oBaTeNbHBIX PECYpPCOB, JOMYIICHHBIX K HMCIOJb30BaHUIO MPHU peaau3aluu
UMEIOIUX TOCYAApPCTBEHHYIO AaKKPEIWUTAIlMI0 00pa30oBaTelIbHBIX IMPOTrpaMMm
Ha4YaJbHOI'O 0OIIETro, OCHOBHOI'O OOIIET0, CPSAHETO 00IIEro 00pa3oBaHUM,

I1. IIpuka3z MuHucrepcrBa npocseweHuss Poccuiickon @enepauuu ot
12.08.2022 Ne 732 «O BHeceHMM W3MEHEHUH B (penepanbHbId TOCyAapCTBEHHBIN
o0pa3oBaTeNbHbI CTAaHAAPT CpPETHEro oO0IIero oOpa30BaHUS, YTBEPKICHHBIN
npukazoM MuHuctepcTBa oOpazoBanus U Hayku Poccuiickoit deneparum ot 17
Mast 2012 r. Ne 13».

12. [Tpukaz MunuctepctBa oOpa3oBaHus W Hayku Poccuiickoi
Oenepauun ot 23.08.2017 Ne 816 «O6 yrBepxkaenuu Ilopsnka npuMeHeHus
OpraHu3alMsIMH,  OCYIIECTBIAIONIMMH  OOpa30BaTEIbHYI  JCSTEIBHOCTD,
AJIEKTPOHHOTO OOYYEHHMsI, JUCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHH MpU
peanu3anuu 00pa3oBaTeNIbHbIX MPOrPAMM»;

13. [Incemo MunncreperBa npocsemenns Poccniickonn ®denepaunu ot
13.01.2023 Ne 03-49 «O HampaBlIeHMH METOJAMYECKUX PEKOMEHIAIUi» (BMECTe ¢
«MeToa4YeCKUMH  PEKOMEHJAIUAMH [0 CUCTEME OIEHKH  JOCTHXKEHUS
00yJaronMMuUCs TJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS MPOrPaMM HAYaJIbHOTO
00111€T0,0CHOBHOT'O OOIIEr0 U CPETHETO OOIIEr0 00pa30BaHUs»);

14. [Ipukaz MuHnucrepcTBa o00pa3oBaHuss U Hayku Poccuiickoi
Oenepanun ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O6 yTBepkIeHUU
(denepanbHOro rocy1apcCTBEHHOI0 00pa30BaTEeNIbHOTO CTaHJapTa CPEIHEro OOLIEero
oOpazoBanus» (nanee - [Ipukas Munnpocsemenus Poccun Ne 413);

15. [Ipuka3 MunucrepcTBa npocsenienus Hayku Poccniickon denepannu
or 22.03.2021 Ne 115 (pea. ot 07.10.2022) «OO6 ytBepxaecHuu I[lopsiaka
OpraHu3allMi U OCYIIECTBICHHUS OOpa30BaTEIbHON JEATEIBHOCTH MO OCHOBHBIM
o01eo0pa3oBaTeibHBIM ~ MporpaMmMaM -  o0pa3oBaTelIbHBIM  [pOrpaMMaM
Ha4yaJbHOIO OOIIEro, OCHOBHOTO OONIEro M CpeaHero oOiero oOpa3oBaHUS»
(manee - [Ipukaz Munnpocenienus Poccuu Ne 115);

16. [Ipukas MununcrepcTBa IIPOCBEILECHUS Poccuniickon
Oenepariun = ot 02.09.2020 Ne 458 «O6 yrBepxkaenuu [lopsnka npuema Ha
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oOydyeHne mo 00pa3oBaTENBHBIM IMPOTPAMMaM Ha4daJdbHOTO OOIIET0, OCHOBHOTO
00111ero U CpeTHeTo 00IIero 00pa30BaHUSY;

17. [Ipuka3 MunucrepcrBa npocsemienus Poccuiickon ®enepanuu OT
21.09.2022 Ne 858 «O06 ytBepxkaeHun deaepaibHOr0 MEPeUHs Y4YeOHHUKOB,
JOMYUIEHHBIX K HCIOJb30BAHUIO MPHU PeaM3alMid UMEIOIIMX TOCYIapCTBEHHYIO
aKKpeIuTaluio 00pa3oBaTeNbHBIX NPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
obmero, cpemHero o06mero 0o0pa3oBaHUS OPTAHU3AIUSIMH, OCYIIECTBIISIONIUMU
00pa3oBaTeNbHYI0  JICSITENIBHOCTh UM YCTAHOBIICHHUS  NPENENbHOTO  CpOKa
MCITOJIb30BAHUS UCKIIIOUEHHBIX YYCOHUKOBY;

18. [TuceMo MunuctepcrBa npocBenieHuss Poccuiickorn ®depepanuu OT
13.01.2023 Ne 03-49 «O HampaBlI€HUH METOJAMYECKUX PEKOMEHIALMI» (BMECTE C
«MeToau4ecKuMU  PEKOMEHJAIUSAMH  TI0  CHUCTEME  OIICHKH  JIOCTHKCHUS
00yYalOMIMMUCS TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IMPOrPaMM HayajJbHOI'O
00111eT0, OCHOBHOTO OOIIIETO U CPEAHETrO 0OIIEro 00pa3oBaHUI);

19. [lucemo MunuctepcTBa oOpa3oBanus W Hayku Poccuiickoi
®enepanuu ot 18.06.2015 1. Ne HT-670/08 «O nHampaBieHUH METOIUYECKHX
pexoMeHauin» (BMecte ¢ «MeTOMUYEeCKUMHU PEKOMEHAAIMSIMU TI0 OpraHU3aAINH
CaMOIOATOTOBKH YYaIIUXCs MPU OCYIIECTBICHUU 00pa30BaTeIbHOM AEATEIbHOCTU
10 OCHOBHBIM 00I11€00pa3oBaTEIbLHBIM MpOrpaMmMaM — 00pa30BaTEIbHBIM
mporpaMmMaM Ha4aJdbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpEeaHero oOIero
oOpa3oBaHUs»);

20. [Tucemo MunucrepcrBa npocBenieHuss Poccuiickorn ®epepauuu OT
23.10.2019 Ne Bb-47/04 «O0uCcnOAb30BaHUM PA0OUUX TETPATECH.

JloKymeHnmul pe2uonanibHo20 yPOGH

21. 3akoH XaHTbl-MaHCUHCKOr0 aBTOHOMHOIO okpyra — FOrpel ot
01.07.2013 Ne 68-03 (pen. or 01.07.2022) «O6 o6pa3oBanuu B XaHTHI-
MaHculickoM aBTOHOMHOM OKpyTre — FOrpe»;

22. 3akoH XaHTbI-MaHCHUHCKOr0 aBTOHOMHOIo okpyra — IOrpel or
09.12.2015 Ne 130-03 «O rpaxxaaHCKO-NaTPUOTHYECKOM BOCHUTAHUHU B XaHTHI-
MaHcuiickoM aBTOHOMHOM OKpyre - FOrpe» (pen. ot 29.06.2018);

23. [Ipuka3 Jlemapramenta oOpa3oBaHUS U HAyKHW XaHThI-MaHCHIICKOTO
aBTOoHOMHOTO Ookpyra — FOrper ot 18.05.2023 Ne 10-I1-1197 «O6 ytBepxkacHUU
CPOKOB  MepexoJa Ha  OOHOBJIEHHbIE  (efepalbHble  T'OCYAAPCTBEHHbIE
oOpa3oBarenbHbIE CTaHAAPTHl Ha4yaJlbHOTO OOIEro, OCHOBHOTO OOIIET0 U
cpenHero ob6mero oOpa3oBaHusi B 00Opa30BaTENbHBIX OpPraHU3alUSIX XaHThI-
Masncuiickoro aBToHoMHoro okpyra — FOrpe» (nanee — Ilpuka3z JJOuH Ne 10-I1-
1197).

24. YceraB MKOY «Ymbunckas COIL»



25. OcHoBHast  oOpa3oBaTelbHAs  TpOrpaMma  CPEIHETO0  OOIIEeTo
obpazoBarnss MKOY «Ymbunckas COIL» (B ToM uucie: yaeOHbIH Tutad Ha 2023-
2024 yuebHbIi TOA; KaNeHaapHbIli yueOHnsbIil rpaduk Ha 2023-2024 yueOHBbIi To1).

[Tporpamma no ¢usuke onpeaenseT o0ga3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIE0BATENbHOCTh U3YUECHUSI TEM U Pa3/IesiOB
yu4eOHOro mpeaMeTra ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH,
JOTUKM y4eOHOTOo Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaromuxcs.
[Iporpamma mo ¢usuke Aa€T MNpeACTaBICHHE O LENAX, COJepXKaHWU, OOIIeh
cTparerud OOy4YeHHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpPEICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuenune kypca ¢U3MKH YriIyOJIEHHOTO YpPOBHS TMO3BOJISIET PEaln30BaTh
3aa4l MPOPEeCCHOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3JaHUE YCIIOBHUM s
MPOSIBJICHHUS] CBOUX MHTEIJIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOyyJaroummMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUsS O00pa3oBaHUs B
opraHm3aiusax mNpodecCHOHaTbHOr0 00pa3oBaHUs IO pa3jIUYHbIM  (U3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSM.

B nmnporpamme mno ¢Qusmke omnpenensioTcs MIAHUPYEMbIE PpEe3yNbTaTh
OCBOEHHMS Kypca (PU3MKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus: JIMYHOCTHBIE,
MeTanpeIMeTHble, TMpeaMeTHble (Ha  yrryOinéHHoM  ypoBHe).  HayuHo-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolUuXCsl, OCBOMBIIMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/1€ATEILHOCTHBINA TTOIXO/T.

[Iporpamma no gu3uKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3UKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHHUS;

cozepxanue yueoHoro npeamera «@u3nka» mo rogamMm oOy4eHHs..

[Iporpamma 1o Qu3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUYUTENSAMU (DU3UKH JIJIs1 COCTABJICHHS CBOUX pabOUYMX MPOrPaMM.

[TporpaMmMa no ¢pu3nKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
IPEIOCTABISAET BO3MOXKHOCTA IS pealu3alid Pa3IUYHbIX METOJUYECKHUX
MOJXO/0B K IMpenojiaBaHuio (pu3uMku Ha YriayOJa€HHOM YpPOBHE IMpHU YCIOBUU
COXpaHEeHUs1 00s13aTeIbHON YacTh coiepKaHus Kypca.

dusuka kak Hayka O HauOosiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbusnueckoit reorpadueit u actpoHommei. Vcmonp30BaHWE W AKTUBHOE
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npUMeHeHHne (U3UYECKUX 3HAHUM ONpenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, MOJIYYEHHUsS] HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMH CBOMCTBaMHU. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYUYHOU
KapTUHBI MUpa oOyu4aroiierocsi, B (GOpMHUPOBAHUE YMEHUU MPUMEHSATH HAyYHBIN
METO/I IO3HAHMSI TIPU BHITIOJTHCHUH UMH YIEOHBIX MCCIICIOBAHUN.

B ocHOBY Kypca ¢pu3nku Ha ypOBHE CpPEeTHETO 00IIeTo 00pa30BaHUs MOJI0KEH
pAI UaeH, KOTOpble MOKHO pacCMaTPUBATh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/iesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (U3HKU
00beIMHEH BOKpPYr (QU3MYECKUX Teopuil. Bemymmum B Kypce sBISIETCSA
dbopMHpoBaHUE MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUSA
bu3uku ¢ pa3BuTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIieMamMu.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriay0n€HHOrO ypoBHs
MpEAnoiaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
NPUWIOKEHUN H3YYEHHBIX Teopuil M 3akoHOB. IIpu 3TOM paccmaTpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXIEHU
npo0JIeM palMOHAIBLHOTO MPUPOIOOIB30BAHUS U HKOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 1O (GU3HKE TOKHO OBITH OCTPOCHO HA
IPUHILIUAIIAX CHCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gus3uku peanusanus 3THX
IPUHILIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIelicTBYytolero ¢akropa ydeOHoro mnpoiecca. s yriyOi€HHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHUYECKOTO 3KCIEPUMEHTA,
BKJIFOYAIOIIETO (PPOHTAJIBHBIE YUYCHHYECKHE ONBITHl MPU HW3YYCHHUH HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanuzanuu (pu3nueckoro mpakTUKyma. B mepBoM ciydae
MPaKTUKyM MpoBoaUTCs au00 B koHIe 10 u 11 kmaccos, 1100 mocie nepBoro u
BTOPOTO TOJIYTOJUM B KaXJAOM M3 3THX KiIaccoB. Bropoil cmocod — 3To
UHTErpanuss padoT TpPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoOT, KOTOPHIC
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IpOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom mon paboramu
PAKTUKyMa TIOHUMAETCSl CaMOCTOSTEIbHOE UCCIEI0BAaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIAaroBOi HHCTPYKIUH.

B mporpamme mo ¢u3MKe CHUCTeMa YYEHHYECKOTO DSKCIIEpUMEHTa,
1a00paTOpHBIX pabOT M MpaKTUKyMa MpEICTaBiIeHAa €IWHBIM TiepeuHeM. Bribop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTrO
IJIAHUPOBAaHMUSI M OCHalleHus kabuHera ¢usuku. [Ipu »ToM oOecrneunBaeTcs
OBJIaJicHHUEe OOYyYaIOUIUMHUCS YMEHUSMH TPOBOJUTH TIPSIMBIE U KOCBEHHBIC
U3MEPEHHS, UCCICNOBAHUS 3aBUCUMOCTEH (DU3MYECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHHWE yAeNnseTCs PELICHUI0 PAacuETHBIX M KadeCTBEHHBIX
3amad. [Ipu 3TOM At pacdE€THRIX 3a7a4 MPUOPHUTETOM SBIISIOTCS 33Ja4H C SIBHO
3aJlaHHOW M HESBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO, TO3BOJISIONINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJHOrO pasfena Kypca, Tak U
UHTETPUPYS MPUMEHEHUE 3HAHUM U3 Pa3HBIX pa3esoB. [ kauecTBEHHBIX 3ajau
OPUOPUTETOM SIBIISIIOTCSA 3aJaHusi Ha OOBACHEHHUE/NpelCKa3aHhe MPOTEKaHUs
bu3nUecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HH, TpeOyrolre BbIOOpa
bu3nYECKON MOAEIN IS CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DPI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OOECIEUYeHHIO0 y4eOHOTO Tpoiecca Kypc (DU3uKH YriIyOJIEHHOTO
YpPOBHS Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUs TOJDKEH U3YYaThCs B YCIOBHUSIX
npeaMeTHoro kabmHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopaTtopHoe 00OpYyIOBaHWE Jisi BBHITIOJHEHHS YKa3aHHBIX B Iporpamme TIo
¢u3MKe yYEeHUYECKHX OIBITOB, JaOOPAaTOPHBIX padOT M paboT MpaKkTUKyMa, a
TaK>Ke JIEMOHCTPAaLlMOHHOE 000pYyI0BaHUE.

JlemMoHCcTpanoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHeYMBAeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIMil s
UCCIICIOBAHMUSI  U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe o00OpymOBaHME IS YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKThI
7a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOpUH.

OCHOBHBIMU TIETISIMU U3Yy4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:



dopMupoBaHHe UHTEpeca M CTpPEMJIEHHS OO0y4alommMxcsi K HayqYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE HX HHTEJUIEKTyaJlbHBIX M  TBOPYECKHX
COCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJibTaTa W3Y4YeHHs] OCHOB
CTpOEHHS MaTepuu U PyHAaMEHTaJIbHBIX 3aKOHOB (DU3HUKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCMOJIb30BaHUEM (PU3UUECKUX
3HaHUHM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUM O pOJIM (PUIMKU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oyaymiei
npo(ecCHOHANbHON  AESATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOJArOTOBKA K
JanbHeieMy 00y4eHuUI0 B 3TOM HallpaBICHUH.

JlocTmxeHne 3TUX Lenel 00ecreuynBaeTCsl peluieHHeM CIeAYIONINX 3a1ad B
mporiecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero o0pa30BaHuUS:

npuoOpeTeHre CUCTEMbl 3HaAHUM 00 O0IMX (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUAX,  BKJIKOYAs  MEXaHWUKY,  MOJIEKYJSIpHYIO  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUSA ATl OOBSICHEHUS
bu3NYecKuX SBICHUN B MPUPOJE W ISl TMPUHATHS MPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM XKU3HU;

OCBOEGHHME CIOCOOOB pEIIEHHS pa3IMYHBIX 3aJad C SBHO 3aJIaHHOMN
bu3nyeckoil MOJENbI0, 3a/ay, MOJAPa3yMEBAIOIIUX CAMOCTOSATEILHOE CO3/aHUE
¢usznyeckoil Mozenu, aJeKBaTHOW YCIOBHSM 3aJaud, B TOM 4HCIE 3ajad
UH)XCHEPHOTO XapaKTepa;

NOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIMIIOB JIEUCTBHUSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILYIO CPEy;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TMPOBEACHUS
¢u3nyecKkux SKCIEpUMEHTOB, aHajih3a MW HUHTepIpeTanud UHGOpMaLH,
oTpezeNieHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTara;

CO3J]aHUE YCJIOBUHM IJisl pa3BUTHS yYMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU J1€ATENbHOCTH;

pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHLHON ASSTENHHOCTH, CBI3aHHOU
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimMu DPI'OC COO yrayOnéHHBIM ypOBEHBb
u3ydyeHus: yuyeOHoro npenmera «®duszuka» Ha ypOBHE CpeaHero oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalolMMHUCS, [UIAHUPYIOIIMMHU TPOJOJLKEHUE
00pa30BaHMs MO CHEHHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.



Ha uzyuenue ¢usuku (yrayOnaéHHBINH YpOBEHb) HA YPOBHE CPEIHErO OOIIETo
obpazoBanms otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/IEIIO).

[IpomexxyToUHas aTTecTanus MPOBOJAUTCS B (OpPME UTOTOBOM KOHTPOJIBHOM
paboThl. YacTh yueOHBIX YACOB MOXKET OBITh BRIHECEHA HA IUCTAHITMOHHOE
obydJeHmue.

[lpemiaraemeiii B mporpamMmme Mo (U3MKE TEPEYCHb JIAOOPATOPHBIX U
NPaKTUYECKUX pabOT SBISIETCS PEKOMEHIOBAHHBIM, YUYHTENb JIEaeT BBIOOD
NPOBE/ICHUST JTA0OPATOPHBIX pPa0OT W OMBITOB C YYETOM HWHIAMBHIYAJTbHBIX
0COOEHHOCTEH 00yUJarOIHUXCA.
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COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. Hayunbiii MeTOA NO3HAHUSA PUPOIBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEI0BAHUS (PUBUUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBbIE W IHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcodtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
a0bCOMIOTHO TBEPIOE TENIO, HWACANbHAS KUAKOCTh, WIACAIBHBIA Ta3, TOYCHYHBIN
3apsa). ['unoresa. dusnueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKas
TEOPUSL.

Ponbp u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1€ATEIIHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MaTepuasbHOM TOYKH, €r0 MPOEKIMH HAa OCU CHCTEMBI
KoopauHart. Tpaekropusi.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
Clio)xeHue NnepemMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MaTE€pUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.
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CBoOomHOoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO TOJa YTJOM K TOPWU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEPUATLHON TOYKH OT BPEMEHU U UX TpaPUKH.

KpuBonuHeitHoe  aBrvkeHue. JIBUKEHHME  MaTepuajlbHOM TOYKH IO
OKPY>KHOCTH. YTJoOBas M JIMHEWHass ckopocTh. llepuoa u yactota oOpalleHus.
[lenTpocTpeMuUTeIbHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JNBH)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenbs cuctembl OTCUETA, WLIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CriocoObl uccieI0BaHusl IBUKEHUM.

Nnnroctpanus npeiesbHOro nNepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue TBMKEHUH C UCTIOJIH30BAHUEM MEXaHNU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUU MO OKPY>KHOCTH.

[IpeoOpa3zoBaHue yriIoBO CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO XKE
T€Ja B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABUIKEHHUS C LIENbIO ONPEEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne ycKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHuss  (PEKOMEHJI0OBAaHO
UCIIOJIb30BaHue TU(PPOBOI 1Ta0OpaTOpPUN).

W3yyenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. IIpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPIHOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne IBHXKEHUS Tella MO OKPYKHOCTHM C ITOCTOSSHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro napaMmeTpoB.
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Tema 2. /lunamuxa.

IlepBbii 3akoH Hprotona. MueprmanpHble cucteMmsl oTcyéra. IlpumHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuuanbHble cucTEMbl OTCUETa (OIpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOUKHU.

Tperuit 3axkoH HproTOHA U151 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW H
MHEPTHOU MAaCCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJEHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI U OT reorpaduyeckoid IMHUPOTHL. JIBUKEHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHUS! CKOJIBKEHHS W CUJIa TPEHUS
nokos. Koapduument tpenus. Cuna cOnpoTHBICHHUS MPH [BWKEHUU Tela B
KAJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHME MPOLIECCHI: MOIAIIUITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HabGnronenue nBUKEHUS Tell B UHEPUHUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenune AByX LMWIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATIBbHON CUCTEMBI OTCUETA.

CpaBHEeHHE  DPaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLIMAIIBHOM CHCTEME OTCUETA.

PaBeHCTBO cui1, BO3HMKAIOIINX B PE3YJIbTATE B3aUMOIEUCTBHUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpoOekKHbBIE MEXAHU3MBI.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABUXKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka II0
HAKJIOHHOU INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcCCHI.
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HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne NBMKEHHS OpycKa MO HAKJIOHHOW IJIOCKOCTH C IMEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHJIbI OTHOCHUTEIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYHUBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIE KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yCIIOBHM paBHOBECHS TBEPIAOTO TeJld, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopemMa 0 IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.
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[loTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >3HEprus.
[ToreHuuanbpHas SHEPrust ynpyro AeQopMUpOBaHHOW MpyxuHbI. lloTeHmanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TPeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C W3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUS MEXaHUUYECKON IHEPTUH.

TexHHUYeCKUEe yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTUH MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. BbpoyHOBCKoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KUIAKOCTEH M TBEPABIX Tl M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
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mozeneid. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatyp Llenscusi.

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanbroHa. M3omnponecchl B
UJeabHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW 3HEPTHUEN MMOCTYNaTeIbHOIO TEIJIOBOIO IBMXKEHHS €€ YaCTHULI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNs YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeii U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.
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HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peslaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHCTEMa YpaBHEHHII:
ypaBHeHUe MeHaeneeBa—Knanelipona U BbIpaXEHUE 711 BHYTPEHHEW SHEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHUEHTPALUs YACTHUILl, BEICOKHE
TeMnepaTrypbl. BelpaxkeHue il BHYTPEHHEW 3HEPrud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaAMUKe. Boruncienue paboTel 1o rpaguky
npoliiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0 — W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHUYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaAelnbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YienbHas TEIUIOTAa CTrOpaHUus
TorumBa. Pacuér kommuecTBa TEIIOTHI mNpu Teruonepenade. I[lonstue 00
annabaTHOM Tporiecce.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHUSl  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHMKH JJisi PAaBHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM i1  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TepeaTh TEIUIOTY OT 0oJiee X0IO0AHOro Tena K 0ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsl TEIUJIOBBIX ABUTateneid. TermmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATYpP, YTWUIM3aLUs «TEIUIOBBIX» OTXOIOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe u KumeHue. Y aeiabHas
TEIJI0Ta MapooOPa30BaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BraxxnocTh Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAs TEIIOTa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aegopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. [laBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.
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Kanumisipabie sBiaeHUsI.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buael nepopmarimii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmarud  pe3swHOBOTO  oOpas3ma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH ¢  MOJYIPOBOJIHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IIEKTPHUUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman snexkTpocratnyeckoro nosist. CsA3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro TMojs (Kak OJHOPOJHOIO, TaK H
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOM TIoCKOCTH. KapTuHbl JUHUI HAnpsLKEHHOCTH ATHX MOJeH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B DJIEKTPOCTATUYECKOM  TOJIE. Jusnexktpuueckas
IIPOHUIIAEMOCTh BELIECTBA.
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KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsSyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apska 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.
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Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBJIECHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOW  (3aMKHYTOM) JJICKTPUYECKOM I1enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUs UL PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raqbBaHUYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMN.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriiepaTypbl. CBEpXIpOBOAUMOCTb.
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OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKMY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTH
noJynpoBoHUKOB. CBoMCTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECaMOCTOSATENIbHbBIN
paspsan. Paznmuynele TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajJbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposimza dapanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOIUMOCTH METAUIOB U MOJIYIPOBOHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJIMYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢uznyecKux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKMX  pas3lenax «YYEHMYECKHMM  JKCIIEpUMEHT,
Jab0paTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIe CBSA3H.

Nzyuenne «kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM CONEPKATENBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THIOTE3a, (U3NYEeCcKas BEIMYMHA, 3aKOH,
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Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPPOBas 1abopaTopusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluneiHas QyHKUuS,
napaboJia, rurepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe ABMKCHHUE B KUBOU Tpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYKaloleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAlWJUISIPHbBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U Ta30B, KUJIKUE KPUCTAILIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIUK), UCIOJIB30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPECHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOM MHIYKLWH.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOW YaCTULbI
B OJIHOPOJHOM MarHuTHoM mnose. PabGora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.
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TexHuueckue YCTPOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHYKIIMYU TOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHUS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBieHue AnEeKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHayKunu. OJIC wHAyKnuu. 3aKOoH JieKTpoMarHuTHOW wuHaykuuun Oapanes.
Buxpesoe anexrpuueckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCHl: MHAYKIHUOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.
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[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOUHAYKIINAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe M JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKOW sHeprum). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCAHMUS.

AmMmntyna u ¢asza kosebanui. CBsi3b aMIUIUTYIbl KOJ€OaAHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora koneOanuii. [lepmonm Maibix CBOOOTHBIX KoJieOaHUH
MaTEeMaTU4YeCKOoro MasTHHKA. llepros cBOOOAHBIX KoeOaHM MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHMe 3aTyxaHus Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3blKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

Habmonenne He3aBUCUMOCTH MEpUO/a MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU U 3aBUCUMOCTH NIEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUIN 00 UACATHPHON MOJCIN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.
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W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS TeNa B X0/I€ KOJIeOaHW Ha YyIIPYTrOM IMOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHUH.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMILIUTY/bI
3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIBI TOKA B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEICTByIOIEE 3HAUYEHHWE CHJIBI TOKAa W HAMNpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvupiii  Tpanchopmarop. IlpousBonacTBo, mepemadya u moTpeOieHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJEKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIIepeaay.

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHI OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopaeinb 31eKTPOMarHuTHOIO reHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHCHOpMaTOpa.
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Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaHeHus. llomepeunbie wu
pONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMieHHe, MHTephepeHIHs u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHMTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3aius, naTephepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBA3U U TeneBuaeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyecknue yCTpPOWCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Teo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPpaKkiu MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOnronenue cBsi3M T'POMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, Mospu3anus, qudpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.
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W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cdepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4aCTOTBI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBII cocTaB 0eloro cBeTa.
IIBser.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenpHbli yron MoJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.
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HccnenoBanre npeioMIIeHUsI CBETA.

HaOntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IIOCKOMapalieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300paXkeHns B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3ePHOTO U3ITyUYCHHS Ha IBYX IIETISX.

Habmonenue aucnepcum.

HabGmrogenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHOM TEOPUH OTHOCUTEIbHOCTH.

[IpocTtpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.
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TexHHUYEeCKUuEe YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPS>KEHHBIX YACTUI B MATHUTHOM TOJIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnore3a [lmanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocth). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bponns. [[nuna Bonnsl ne bpounnsa u
pasMepsl 00JacTH JIOKaNIM3alMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IMOJYIPOBOAHUKOB — OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnpITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXOE aToma
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.
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Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

HaOnronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHon Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens simpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3o0Tonsl.

PagnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nyyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOakKTUBHOCTH Ha YKUBBIE
oprauu3msbl. EcTecTBeHHbI poH nznmyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-ritooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHoOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEpMOSIAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.
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Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuHu. [IpUMEHMMOCTH 3aKOHOB (U3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Meroapl aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOW IIOCJIENOBATENBHOCTH. BHyTpeHHee crpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoItonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B Aapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NydEeHHUE.

Maciuradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JI ONpe/iesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31Hs CeBEpHOro Modylmiapuss U SpKUe
3BE3/bI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 u3MepenHus (pU3NIECKUX BETUYHH C MCIOJIH30BAHMEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
bU3MYeCKUX BETWUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYMY).

O6o01maronee NOBTOPEHUE.
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O0o00uIeHNE U cUCTEMAaTU3alKs COEpKAHUS pa3liesioB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay», «Konebanus
U BOJIHBIY, «OCHOBBI CIENMAIbHOW TEOPUU OTHOCUTENbHOCTH», «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3UkM W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIHOW M 3THYECKON cepax JAesTeIbHOCTH YeJIOBEKa, POb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONIEH, OOBSCHUTEIBPHOM M  MPOTHOCTHYECKOW  (DyHKIUH
buznYecKoil TeopuH, poJib HU3NUECKON TEOpUH B (POPMHUPOBAHUH TIPEACTABICHUN
0 (U3MYECKOM KapTHHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBA3M.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYIIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEKIPEIMETHBIX CBSI3eH ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUS, C6A3AHHbBIE C UZYUCHUEM MEN 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUmoTe3a, (u3nyYecKas BeIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJ1€CTBO. BEKTOphI M HUX MPOEKIUMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMEeHTAPHBIX GyHKUMNA. [Ipu3Haku 1OmOOUS TPEYrOIbHUKOB,
onpeeeHue MIONIaaH MITOCKUX GUryp u o0bEMa Tell.

Buonozcus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JIBUKEHHUS] B JKUBOM TPUPOJE, DSKOJOTUYECKHE PUCKH TMPH TMPOU3BOJACTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHUE  OKpYXKAIoIIeH  cpeibl,
yJIbTPa3BYyKOBasi JMAarHOCTHMKAa B MEJIUILIUHE, OINTUYECKHE SIBIEHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMs KPHUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIHN
aHaJIu3.

I'eocpagpua: wmarHuTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs Meub,
JIMHUY DJIEKTpoNepeiad, dJIEKTPOIBUTaTeNb, pajgap, PaAUuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-neub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
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POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHUKH, I€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS Yy4yeOHoOro mnpeaMera «Du3nka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YyYaroIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMH B 00pa3oBaTelIbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS,;

e CIIOCOOHOCTPH OIIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:
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UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O M €aMOOOpA30BaHMIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJ100ATBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PH3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeaeNATh UENH JEATEIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3HYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTAaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHM NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUA:
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BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMUA TMOHATUSIMU U METOJaMU
buznuecKoil HayKu;

BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATEIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEJIBHOMY TIOMCKY METOJOB PpEIICHUs 3ajad  (PU3HYECKOI0
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUAAMH JIEATCILHOCTH MO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEpIIpeTaluy, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTYyallUsIX, B TOM YHCJIC TPH CO3JIaHUM y4E€OHBIX MPOEKTOB B 00JIACTU
buszukwy;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3MpOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pemeHus, HaXOAUTh apryMEHTHI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPIKIACHUM, 3a7aBaTh NapaMeTpbl U KPUTCPUH
pelIeHuUs;

aHANMM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHUS 3aJadd pPe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHNUE B
HOBBIX YCIIOBHSIX;

cTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHOU
JEATEIIbHOCTH, B TOM YHCJIC NTPU U3YyUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHWS MO QU3NKE B TPAKTUYECKYIO OO0JACTh
JKU3HEICATSILHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MTPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIC UJICH, MIPEJjIaraTh OpPUTHHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTH MPOOJEMBI U 33/1a49H, JOMMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMHU MOJIydeHHUs WHGOpManuu (U3MIECKOrO COACp KaHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH IOWCK,
aHaIW3, CHCTEMATHU3AIMI0O W WHTEPHPETAN0 HWHPOPMAIMHA PA3TUIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

OTICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONIb30BaTh CpeICTBa HMH(POPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PENICHUWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W
OpPraHU3AIMOHHBIX 33/lad ¢ coOo/ieHneM TpeOOBaHUN ASPTrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTHECHBI, PECypCOCOEPEKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJACPIKAHMsI B Pa3IMYHBIX (hopmarax ¢
yu€TOM Ha3HaueHWs WHGOpPMAMU ¥ TENeBOW ayIUTOPHH, BBIOUpas
ONTUMANTBHYIO (OPMY MPEICTABIICHUS U BU3yaJIU3aIl1H.
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KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

OCYIIECTBIISITh OOIIEHWE Ha Yypokax (U3UKK W BO BHE-YPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalldd M CMsT4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOXO TOUYKY 3PEHHUs C MCIIOIb30BaHUEM
S3IKOBBIX CPE/ICTB;

MOHMMATh W MCHOJB30BAaTh  MPEMMYLIECTBA  KOMAaHOHOM U
WHIUBUyaIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAMHUPOBATh JEUCTBUS IO €€ JOCTHXKEHHUIO: COCTaBJATh IUIAH
JNEeUCTBUH, pacrpeessaTh POIM ¢ Y4ETOM MHEHUH YYaCTHUKOB, 0OCYK/1aTh
pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE IPOEKTHI, OLICHUBATH HJEH C MO3UIUU HOBU3HBI,
OPHUTHHAIIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
VHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh  [MO3HABATEIBHYIO JIEATEILHOCTh B
obrmacti (U3MKA W ACTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmyMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1ay, IJIaH BBITIOJHEHUS MPaKTUYECKONW pabOThl ¢ yU4ETOM HMEIONTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

paclMpsTh ~ paMKd ~ y4eOHOTro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JenaTth OCO3HAHHBIA BBHIOOp, apryMEHTHpPOBaTh €ro, OpaTth Ha cedd
OTBETCTBEHHOCTbH 32 PEIIICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO SPYIULMUA B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30oBaTENbHBIM W KyJIbTYPHBIM
YPOBEHb.
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CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIBbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJICTh HaBBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKH.

B mpomecce nocTmkeHHs TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO
dbuzuke Ui YpOBHS CpeIHEro oOmero oOpa3oBaHuss Yy OOydarouuxcs

COBEPILICHCTBYETCSI OMOIMOHAJIbHBIH MHTEJUICKT, IpeIoJIararoImi
c(hOopMUPOBAHHOCTb:
e CAaMOCO3HAaHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HMOIIMOHAJIEHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOIIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh TUOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIIOUAIONIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U yCIieXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOJS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTBIBATH €ro TMpPU OCYIIECTBICHUU OOUICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMANBHBIX  HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIIEHUS C JPYTUMHU JIIOAbMH, 3a00THUTBLCS, MPOSBISATH HHTEPEC U
paspemaTth KOH(MIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI
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K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
AKOJIOTUYECKON, COLMAIBbHOM U ATHYECKOM cdepax AesTeTbHOCTH
4eJIoBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4HOU KapTHHE MUPA,
3HAYEHUE ONMCATEIBHON, CHUCTEMATH3UPYIOUICH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PyHKIUH  (HU3UYECKON TEOPpUU — MEXAHHKH,
MOJIEKYISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUU B
(bopMHpPOBaHUY MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBIGHWM): WHEpIMaNIbHAs CHUCTeMa OTCcuéTa, abCOIIOTHO
TBEpIOE TEJIO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yrapyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTU
U TBEPAOro (KPpUCTAIUIMYECKOI0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTth yclIoBUS (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHUE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KHUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TEepeMEIlEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU STOM  HUCIOJIB30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJibca U
MEXaHHUYECKOI IHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLECCHI U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHUsT MKT u 3akoHbl MoOJIeKyJIsApHON (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJIEHUS HWJEAIBbHOrO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEd TEIUIOBOTO JBHXXEHHS W KOHLECHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKECHHS €T0 YaCTHL, CBS3b JTABJICHUS UIECATbHOTO
rasa C KOHUEHTpAlMeW MOJIEKYJI M €ro TEMIEPaTypou, ypaBHEHHUE
MeunneneeBa—Kianepona, MNepBbIM 3aKOH TEPMOJAMHAMHMKH, 3aKOH
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COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUSA, HCIOJb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3UIUN IIEKTPUYECKUX
IIOJICH, NIPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IIPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UEeNM U U1 3aMKHYTOM JJIEKTPUYECKOM ILenu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpOIn3a);

OMUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJICHHS, WCIOJb3YS BEIMYUHBI:
IIEpEMEILICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CHIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] OHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEpPrusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEeprus ymnpyroi jgedopmainuu MOpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
aOcoyIoTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi HUACATBHOTO OJIHOATOMHOTO Ta3a, paboTa HAeallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ wuaeambHOrOo TEILIOBOrO
JIBUTATEIIA; AIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO Iapa B
BAKYyME W B JUAJIEKTPUKE, IOTEHIMAN 3JIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHLMAJNOB, JJEKTPOABIKYLIas  CUja, CWiIa  TOKa,
HaIIpsDKEHUE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
NapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIMIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHHe,
KHUIICHUE U KOHJEHCAUus, IUIaBJICHUE U KPUCTAJUIM3aLUsl, HAlIPaBICHHOCTb
TEIUIONEpEeAaum, JIEKTPU3ALHNS TeJl, SKBUIIOTCHIIMAIBHOCTD ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYMHBI OT
OpPYro C  HWCIOJB30BAaHUEM MPAMBIX  W3MEPEHHMM, TpPU  3TOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM
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aOCOMIIOTHBIX MOTPEITHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYWH, MPU ITOM
BBIOMpaTh ONMTHMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHUTEIIbHBIC ITOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW THUIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIC PE3yJNbTaThl U JENIaTh BBIBOJ O CTaTyce MpeaoKEHHOM
THITOTE3HI,

coOroAaTh MpaBmiia OE30MacHOTO TPy/Aa MPH MPOBEICHUN UCCIICIOBAHUNA
B paMKax yd4eOHOro »HKCIEpPHUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHNS;

pemiath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢u3znyecKkoil MoJeNbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpPU TPH UCHOIH30BAaHUU MAaTEMaTHYECKHX METOOB
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHWU WMEIOIIUXCS TaHHBIX,
aHAJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATh METOJbI pELIECHUS C
y4€TOM TMOTYUEHHBIX PE3YJIbTATOB;

pemath KayeCTBEHHBIC 3a7aud, TpEOyIolue NPUMEHEHHUS 3HAHUN W3
PasHBIX pa3leoB Kypca GU3MKH, a TAK)KEe MHTETPalliy 3HAHUH U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCykKIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCTIONIb30BaTh TEOPETHUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOM M TIPOU3BOICTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BaHUHU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;
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NPUMEHATh pa3iNyHble COcOoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, TepepabdOTKU U TPEAbABICHUA Y4eOHOUW WU
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS U MHTEPIpPETAILINH
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEbHbIC yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJI€KBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIbI B pEeLICHUE paccCMaTpuBaeMoil poOIeMbl;

IPOSIBISATH MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM ASSITeIbHOCTH IO
CHEHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 kKnacce mpeaMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
Gu3MKN B COBPEMEHHOM HAy4HOW KapTHHE MHpa, pOJIb aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBbHON, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (Pu3nueckol Teopum —
IIEKTPOJUHAMUKH, CIIELUAIBHON TEOPUHM OTHOCHTEIBHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B 00ILIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJICOAHUs, MAaTeMAaTUYECKUN MAsTHUK,
UJCaNbHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HJE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO sJipa U
KBAaHTOBOM MO/ICJIM CBETA;
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paznuyaTth ycloBUsS (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIHMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CIIELMATIBHOM  TEOPUHM  OTHOCHUTENBHOCTHM  (3aKOH  COXpaHEHUSs
NIEKTPUYECKOro  3apsaa, cwia Awmiepa, cuwia JlopeHuma, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOWW, TpaBwio Jlennma, cBa3p  IJC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUUYECKOM WEMH CO CKOPOCTBIO
U3MEHEHHUS  CHJIBl  TOKa,  IIOCTYJIaTbl  CHENUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SIBJICHHMS, UCTIOJIBb3YS
MOJIOKEHUST ~ KBAaHTOBOM  (usuku  (ypaBHeHHWE  DWHINTEWHA s
dboroaddexra, mnepBbIi W BTOpOW TMOCTydarel bopa, npuHIUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHBI COXPAaHEHUS
3apsiIOBOTO M MAacCOBOTO YKCEN U DHEPTUM B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paclaja);

OMUCHIBaTh (PU3UYECKHE TMPOIECChl W SIBJICHUSA, HUCIOJIb3YS BEJIUYUHBI:
HaIpsHKEHHOCTD JJIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MoJIsl, Pa3HOCTh IOTEHUUAJIOB, JJICKTPOJABWKYILAS CUJA, HUHAYKIHUA
MAarHMTHOTO IMOJIsl, MarHUTHBIM MOTOK, cuia AmIepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHWH, SHEPrus MArHUTHOTO MOJIA
IIPOBOJAHUKA C TOKOM, PEIATUBUCTCKANA HWMIYJIbC, IIOJHAsA DSHEPIus,
DHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsij A11pa, SHEPTHS CBA3M SAPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAaHUS  (PU3MYECKHX  SBJICHMIA:
AIIEKTPOMATrHUTHAS UHIYKLIUS, CAMOUHIYKIIUS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Judpakiuus, JIUCIEpPCUsl, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dorornekrpuueckuii dpdext (porosrddext), anpda- m Oera-pacmaibl
sanep, raMMa-u3lIydeHue sjep, (PU3nUecKue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u pabOoThI Ja3epa;

ONPEACIIATh HANPABICHUE WHAYKUWA MArHUTHOTO TOJS NMPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaAEMOE TUIOCKUM 3€pKAJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAIOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI ISl aHaiu3a M OOBICHEHUS  (PU3MYECKHX IPOLIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJIAKTUUECKOU
cpeze; ABUKEHHSI HEOECHBIX Tell, BOJIONNM 3BE3/ U BeeneHnHoit;
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IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHMH, TMpU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢u3nUeckux BEJIMYMH B BHJE TpapuKOoB ¢ YUETOM aOCONIOTHBIX
NOTPEUIHOCTe  M3MEpPEHMi, JelaTh  BBIBOABI IO  pe3yJibTaTaMm
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHBbIE M3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTUMAJbHBIM METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBATh
MOJyYE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeaoKeHHOU
THIIOTE3bI;

OTMCBIBATH METO/IbI MOJIYUYEHUS HAYUYHBIX aCTPOHOMUYECKHX 3HAHMIA;
co0JroaTh MpaBmiia 0€30MacHOTO TPYy/Aa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax yd4eOHOro OKCIEpPHMEHTa, IMpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaToOpHOTo 000y I0BAHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3znyecKkoil MOJeNpl0: HAa OCHOBAaHMM aHajiW3a YCJIOBHsS BBIOMPATH
¢usznyeckue Mojend, OTBEYarolMe TpeOOBaHUSIM 3alady, IPUMEHSATH
(dopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJaThl (PU3UUYECKUX TEOpUi
OpY HUCHOJb30BAHMM MATEeMAaTHYECKUX METOJOB pELIeHHd 3ajad,
IPOBOJIUTH PAcu&Thl HA OCHOBAaHMM MUMEIOIIUXCS JaHHBIX, aHAJTU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PELICHUSI C YUYETOM IMOIYYESHHBIX
pe3ybTaToB;

pelaTh KayeCTBEHHBIE 3ajlaud, TpeOyrolue MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPallUy 3HAHUN U3 JAPYTruX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCykKJIEHUI C ONOPOl Ha U3YUYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
INPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMH MPOILIECCaMU, C
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MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
MPUPOOTIOIH30BAHNH, & TAKKE Pa3yMHOM HCIIOIb30BAHUH JTOCTHUKEHUIN
HAyKA W TEXHOJOTUW JUIsl JMalbHEUINEro pPa3BUTHS YEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3lInuHbIe CIOCOOBI paboOThl ¢ MHGpOpMaIuend (PU3NIECKOTro
COepKaHUSI C MCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, TNEpepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOpPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uHhopMaIuu, MOIYYEHHOM W3 pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(opmanuio W OIeHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UH(POPMALIUH;

MPOSIBIISITH OpraHu3alMOHHbIE u MO03HaBaTEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHUS IPOEKTHBIX U YI€OHO-MCCIIEI0OBATEIBCKUX PAOOT;

paboTaTh B TpyNIe C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYMIbI, PALMOHAIBEHO PACTIPEACNISTh 1EATeIbHOCTh
B HECTAHJAPTHBIX CUTYallMsIX, aJl€KBATHO OLEHMBATH BKJAJ KaXIOro W3
YYaCTHUKOB TPYMIBI B PEIICHUE PacCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITh MOTUBAIMIO K Oyaymel mpodeccHoHambHOM NeATeTbHOCTH 110
CIEUUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIISL.
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TEMATHUYECKOE IINTAHUPOBAHUE

Bocnurarte/ibHbII NOTEHIHAT y4e0HOTro npeaMera « DU3UKa» peajn3yeTcs ¢ y4eToM padoueii mporpaMMbl
BOCIIMTAHUA U NPEAyCMaTPUBAET:

YCTaHOBJICHHE TOBEPUTEIBHBIX OTHOIICHUNA MEXIY YUUTEIEM U €r0 YUCHUKaMH, ClIOCOOCTBYIOIINX MO3UTUBHOMY
BOCTIPUATHIO O0YyYarOUIMMUCS TPeOOBaHUM M MPOCHO yUWTEINs, MPUBICUYCHUIO UX BHUMaHHS K 00CYyX JIaeMOl Ha
ypoKe HH(PpOpMallUK, aKTUBU3ALMH UX TTO3HABATEILHOM JESTEIbHOCTH;

NMOOYK/ICHHE IIKOJbHUKOB COOJIIOAaTh Ha YPOKE OOIIENPUHSITHIE HOPMBI IOBEACHHS, MpaBujia OOIIEHUS CO
cTapmuMu  (YYUTENsIMH) M CBEpPCTHUKAMHU  (IIKOJIbHUKAMU), TMPUHIUIBI  Y4EOHOH  JAUCIUIUIMHBI |
caMOOpraHu3aluy;

NpUBJICYCHHE BHUMAaHUS O0y4aroIMXCcs K [IEHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypOKax SIBJICHM, OpraHu3alus
uX paboThI C OJYyYaeMOi Ha YPOKE COIMAIBHO 3HAYMMON MH(pOpMaIeil;

UCITI0JIb30BAaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEH CO/IepkKaHUsl yUeOHOIoO MpeaMeTa yepe3 JAEMOHCTPAIUIO JIETIM
MPUMEPOB OTBETCTBEHHOT'0, IPA’KJIAHCKOTO MOBEIEHUS, Yepe3 MoA0O0p COOTBETCTBYIOLIUX 3ajad JJIsl PElleHHUs,
poOJIEMHBIX CUTYaIIUH JIJIs1 0OCY>KJICHHS B KJIacCe;

NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM paboThl 00ydarOmIUXCs: TPYIIIOBOM pabOThl UM paboOThl B Mapax,
KOTOpBIE yuyaT MKOJbHUKOB KOMaHIHOM paboTe 1 B3aUMOJIEHCTBUIO C IPYTUMU JETbMU;

opranu3anus IedcrTBa MOTHBUPOBAHHBIX U SPYIAUPOBAHHBIX OOYydYaIOIIMXCS HaJA HUX HEYCIEBaIOIUMU
OJTHOKJIACCHUKAMH, JAIOIIETO IIKOJIbHUKAM COIMAIBHO 3HAYHMBbIH OIBIT COTPYAHUYECTBA U B3AaUMHON MTOMOIITH.

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITIPUPOIbI
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1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA

2.1 Kunemaruka 10

2.2 Junamuka 10

2.3 CraTtuka TBEpIOTO TENA 5

2.4 3aKOHBI COXPaHEHHS B MEXAHUKE 10
Hroro no pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15

3.2 Tepmoaunamuka. TennoBeie MaTUHbI 20

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14
’ HEPEXOIbI
Hroro no pazgeny 49
Paznen 4. JIEKTPOJJMHAMUKA

4.1 DJIEKTPUYECKOE TOJIe 24

4.2 I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24

43 Toku B pa3IuyuHbIX Cpeaax 6
Hroro no pazgeny 54
Paznen 5. PU3HUYECKUN MPAKTUKYM

5.1 Pu3NYeCKUil IPAKTUKYM 16 16
Uroro no pazgeny 16
PesepBHOE Bpems 10
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15
3 MexaHnyeckue 1 3JIeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBO! Ayanus3m 15

4.2 ®usnka aroma 5

43 ®u3nKa aTOMHOTI'O SApa U 3JIEMEHTapHBIX 5

YaCTHI]
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Hroro no pazneny

25
Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUSI U OIBITA 15
’ NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuectBo
4acoB

JarTa usyyenus

Bcero

Ilnan

dakT

DJIEKTPOHHbBIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

®duszuka — pyHgaMeHTaIbHas HayKa O
pUpoe

01.09.2023

HayuHblii MeTOZI TO3HAHUS U METOBI
UCCIIeIOBaHUS (PU3NYCCKUX SIBICHUIN

04.09.2023

DKCHEepUMEHT U TEOpHs B TIpoLiecce
no3HaHus npupoasl. Habmonenue u
HKCIEPUMEHT B (PU3UKE

05.09.2023

Crnioco0s1 n3mMepeHust GU3NIEeCKUX BEIIMUNH

06.09.2023

AOCOJIIOTHASA U OTHOCUTEIbHASA
MOTPEITHOCTH U3MEPECHUHN (PU3UUECKUX
BEJINYUH

07.09.2023

MopenupoBanue B pusuke. Poias u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHON
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
IeITeIbHOCTH IO

08.09.2023

Mexauunueckoe asmxenue. Cucrema
otcyeTa. OTHOCUTEIBHOCTh MEXaHHUYECKOTO
neuxkenus. [Ipsmas u oOpaTHas 3agauun
MEXaHUKH

11.09.2023

Paanyc-BekTop MatepraibHON TOYKH, €TO
MIPOEKIIMK Ha OCHU KOOpAUHAT. TpaeKkTopusl.

12.09.2023
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[Tepemenienue. Ckopocts. X nmpoekuuu Ha
OCH KOOPJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'papuueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO IBUKCHUS

13.09.2023

10

CroxeHne nepeMeeHnil 1 CKOPOCTEH.
Pemrenue 3agau

14.09.2023

11

HepaBnomepHnoe aBuxkenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

15.09.2023

12

I'paduueckoe onucaHue MpsIMOJINHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

18.09.2023

13

CBoOoaHoe majienue. Y CKopeHue
CBOOOIHOTO IMaieHUsA. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduku

19.09.2023

14

JIBu>keHue Tena, OpOIIEHHOTO MO YTJIOM K
TOPU30HTY

20.09.2023

15

Kpuonuneiinoe npuxenue. [[BuxeHue no
OKPY>KHOCTH. YTJIOBasi U JJUHEHHAs
ckopocTtb. [lepuon n yacrora.
[leHTpOCTpEMUTENBHOE U TIOJIHOE YCKOPEHUE

21.09.2023

16

KonrponsHast pabora o Teme
"Kunematuka"

22.09.2023

17

Ilepsbiif 3ak0oH Hprorona. MHepunanbHubie
cuctemsl orcuéra. [IpuHnun
OTHOCHUTENBHOCTH [ anmuies.
HewnnepuuanbHble CUCTEMBI OTCYETA

25.09.2023
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18

Cuna. PaBHogeicTByromas cuia. Bropoit
3akoH Herotona. Macca

26.09.2023

19

B3aumoneiicteue ten. Tpernil 3aKk0H
Herorona

27.09.2023

20

[Tpunin cynepno3uiuu cui. Pemenne
3aJla4 Ha MpUMEHeHHe 3akoHOB HbioToHa

28.09.2023

21

3aKOH BCEMUPHOTO TATOTEHUS.
DKBUBAJICHTHOCTh T'PABUTALIMOHHOMN 1
WHEPTHOU MacChl

29.09.2023

22

Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
naacHus

02.10.2023

23

JIBr>KeHHe HeOECHBIX TEN U UX
UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMHu4ecKasi CKkopocTb. 3akoHbl Keruiepa

03.10.2023

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

04.10.2023

25

Cuna tpenus. [Ipupona u BUJbI CUJI TPEHUS.
JIBUKEHUE B )KUJKOCTHU U T'a3e C y4ETOM
CUJIBI COIIPOTUBIICHHUSI CPEbI

05.10.2023

26

Jasnenue. ['napocraruueckoe AaBjICHUE.
Cuna Apxumena

06.10.2023

27

AGcomoTHO TBepaoe Teno. [loctynarensHoe
U BpalllaTeJIbHOE IBU)KEHUE TBEPOTO Teja

09.10.2023

28

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpateHus. [1neyo cuibl

10.10.2023

29

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHS

11.10.2023
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30

Pemenue 3amau

12.10.2023

31

Kontponbras padota nmo teme "J{unamuka.
Craruka TBepaoro tena'"

13.10.2023

32

Nmnynbec maTepuanbHOM TOYKH, CUCTEMBI
MaTepuaIbHbIX TOo4YeK. LIeHTp Macc cuctembl
MaTepuaIbHBIX ToYeK. TeopeMa o JBUKEHUU
LIEHTpa Macc

16.10.2023

33

Nmiysbe cuitbl 1 M13BMEHEHUE UMITYIIbCa
Temna. 3aKOH COXPAHCHUS UMITYJIbCA.
PeakTuBHOE IBUXKECHUE

17.10.2023

34

MoMeHT uMITyJIbca MaTEPUAIIBHON TOYKH.
IIpencrasienue 0 COXpaHEHUU MOMEHTA
HMITYJIbCA B LICHTPAIbHBIX MOJISX

18.10.2023

35

Pemenue 3amau

19.10.2023

36

Pabota cuibl Ha MaJloM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
MPECTaBICHHE PAOOTHI CHITBI. MOIITHOCTH
CHUTBI

20.10.2023

37

Kunernueckas sueprus. Teopema o6
W3MEHCHUH KHHETHYECKOW YHEPTUU
MaTepHaIbHON TOYKU

23.10.2023

38

IToTeHnmanpHble U HEOTEHIUAIIBHBIE CUJIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

24.10.2023

39

Tperbs kocMuyeckasi CKOpocTb. CBs3b
palboThI HEMOTEHIMATIBHBIX CHII C
N3MEHEHUEM MEXAHUYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS

25.10.2023
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MEXaHUYECKON YHEPrun

Ynopyrue u Heynpyrue CTOIKHOBEHHUS.

40 VYpaHenue bepHymiu 1 uieanbHON

JKUJKOCTU 26.10.2023
A1 KontponbHas padoTa mo Teme "3akoHbI

COXpaHEHUs B MEXaHUKE" 27.10.2023

Pa3BuTue npeacraBieHuii 0 npupoe
42 TernoTel. OcHOBHBIE nonoxkeHnst MKT.

Huddysus. BpoyHoBckoe nBUKEeHHE 07.11.2023

Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tel. XapaKTep ABUKECHHUS U

B3aUMOJICHCTBUS YaCTHI] BEIIECTBA 08.11.2023

Macca u pazMepsl MOJIEKYJT (aTOMOB).
44 KonuuectBo BemectBa. [locrossnnas

ABorajipo 09.11.2023
45 Temnepatypa. TemioBoe paBHOBECHE.

IlIxana Ienbcus 10.11.2023
46 Pemenue 3anau 13.11.2023
47 Wneanpupiii ra3. 'a3oBble 3aKOHEI 14.11.2023
43 VYpasaenune Menzeneesa-Knaneiipona.

Pemrenue 3agau 15.11.2023
49 AOcomoTHas Temnepatypa. 3akoH JlanpToHa 16.11.2023
50 W3omporeccs! B uaeaabHOM rase ¢

MOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA 17.11.2023
51 I'paduueckoe npeacTaBieHue

M30IPOIIECCOB: U30TEepPMa, U30X0pa, n300apa 20.11.2023
52 OcHoBHoe ypaBHeHne MKT 21.11.2023
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53

Pemenue 3amau

22.11.2023

54

CBs13b a0CONMIOTHOM TEMIIEPATYPHI
TEPMOAVMHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOM SHEPrUueH MOCTyNaTeIbHOTO
TEIJIOBOTO ABM)KEHUS €€ 4aCTHUIL

23.11.2023

55

O06001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI 110
Teme "OcaoBel MKT"

24.11.2023

56

KontponbHas padota mo Teme "OCHOBBI
MKT"

27.11.2023

57

TepMmoanHaMuueckas cucTema. 3ajlaHue
BHEIIHUX ycsioBui Juist T/ cucreMsl.
BuelHne 1 BHyTpEHHUE ITapaMETPBI.
[Tapametpsl T[] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

28.11.2023

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBomabHas penakcanus T]]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

29.11.2023

59

MOI[GJIB HNJCaJIbHOI'O ra3a B TCpMOJUHAMUKC.

VYcnoBus TpUMEHUMOCTH 3TOM MOJEIHU

30.11.2023

60

VYpaBuenue Menpaeneesa-Knanelipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTUu

01.12.2023

61

BeIpaxxeHue 111 BHyTpEHHEN SHEPTUU
OJTHOATOMHOTO MJICaJIbHOIO Ta3a.
KBasucraTnueckue u HECTATHYECKUE
IIPOLIECCHI

04.12.2023

62

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Brruncnenme paboTsl 1o rpaduky mpoiecca

05.12.2023

57



Ha pV-nuarpamme

63

Terutonepenaya kak crocod U3MEHEHHUS
BHyTpeHHel sneprun T]l cucremsl 6e3
COBEpILICHHSI pabOThI

06.12.2023

64

KOHBGKHI/IH, TCIIOIMPOBOJHOCTDE, U3IYUCHUC

07.12.2023

65

KonnuectBo tennotel. TennoéMKocTs Tena.
VY nenbHas U MOJIIpHAs TEIJI0EMKOCTH
BELICCTBA. Y ICJIbHAS TEIUIOTa CTOPaHUs
TOIUIABA

08.12.2023

66

Pacuér xonuyecTBa TEIUIOTHI IIPH
TeIIoneperaye

11.12.2023

67

[Tonsitue 06 amnabaTHOM mporiecce. [lepBrrii
3aKOH TEPMOMHAMHKHU

12.12.2023

68

KonuyecTBo TemnoTs! 1 paboTa Kak Mephbl
W3MEHEHUs BHYTpeHHeH sHeprun T]]
CUCTEMBbI

13.12.2023

69

BTopoli 3ak0H TEpMOIMHAMUKY IS
PAaBHOBECHBIX 1 HEPABHOBECHBIX MPOLIECCOB.
HeoOpaTuMocTh IPpUPOTHBIX TPOIIECCOB

14.12.2023

70

[IpuHIUIIBI AEACTBUS TEIIOBBIX MAILVH.

KIIJT

15.12.2023

71

MaxkcumansHoe 3Hadenre KITJ. Iuxn
Kapno

18.12.2023

72

Pemenue 3amau

19.12.2023

73

DKOIOTrHYECKHUE ACIIEKTEI UCITOIb30BaAHUS
TEIUIOBLIX ABUTrarTeiei. TermioBoe
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

20.12.2023
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74

Pemenue 3amau

21.12.2023

75

O06001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI 110
teme "Tepmoaunamuka. TemioBbie
MAaIIuHbL"

22.12.2023

76

KontponbHas padoTa mo teme
"Tepmonunamuka. TenaoBele MalIMHbI"

25.12.2023

77

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y neibHas TEILUIOTa
nmapooOpa3oBaHus

26.12.2023

78

HacebiienHbie 1 HEHACHIIICHHBIE MAPHI.
KauecTtBeHHast 3aBUCUMOCTH TUIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO Mapa OT
TEeMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPaTyphbl KUTIEHUS OT JAaBJICHUS B
KHUJKOCTU

27.12.2023

79

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJbHAs BIAKHOCTb

09.01.2024

80

Pemenue 3amau

10.01.2024

81

Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe Tera. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

11.01.2024

82

[InaBnenue u kpucraumsanus. Y gejbHast
TeruioTa masieHus. Cyonumanus

12.01.2024

&3

Hedopmaruu TBEpaOTO Tena. Pactsikenne u
cxarue. Casur. Monyins FOura. Ilpenen

ynpyrux aedopmanuit

15.01.2024

84

TermnoBoe pacuiMpeHne >KUAKOCTEN 1

16.01.2024
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TBépI[BIX TCJI. AHI‘apMOHI/ISM TCIIJIOBBIX
KOJIeOaHUIl 4acTHI] BELIECTBA

ITpeoOpa3oBanue sHEprun B (ha30BBIX

85 rnepexonax 17.01.2024
86 YpaBHEeHHE TEIJIOBOTO OajlaHca 18.01.2024
87 Pemrenue 3anau 19.01.2024
[ToBepxHOcTHOE HaTsKeHUe. KanuspHbie
28 siBJIeHUsI. J{aBieHue 1oy uCKPUBIECHHOU
MMOBEPXHOCTHIO XuAKocTH. Dopmyra
Jlarutaca 22.01.2024
O06001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI 110
89 Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble Iepexo b 23.01.2024
90 KonrtponbHast pabora o Teme "Arperarssie
coctosiHus Beniecta. dazoBbie nepexoapr” 24.01.2024
DnekTpusanus Tel U €€ MPOosIBICHUSL.
91 Dnektpuueckuii 3apsia. /[Ba Buna
ANEKTpUYECKUX 3apsaaoB. [[poBogHUKH,
JUDJIEKTPUKHU U ITOJIYIIPOBOJHUKHU 25.01.2024
DneMEeHTapHBIN ANEKTPUUYECKUH 3apsil.
92
3aKOH COXpaHEHUs NEKTPUUECKOT0 3apsaa 26.01.2024
93 B3aunmoneiicteue 3apsanoB. Toueunbie
3apsasl. 3akoH Kynona 29.01.2024
94 Pemenue 3anau 30.01.2024
DnekTpuyeckoe nojie. Ero neiicteue Ha
95
AJIEKTPUYECKUE 3aPS/IbI 31.01.2024
96 Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS. 01.02.2024
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[TpoOGHbIii 3apsy. JInHUM HANPSKEHHOCTH
ANEKTPUYECKOro nosist. OTHOPOIHOE
AIEKTPUYECKOE MOJIe

HOTGHI_[I/IaJIBHOCTB SJICKTPOCTATUYCCKOTI'O

o7 noJist. Pa3HOCTE OTEHIIMANIOB U HAIIPSKEHUE 02.02.2024
[TorenunansHas sHeprus 3apsaaa B
98 3JIEKTPOCTATHYECKOM MoJe. [ToTenunan
AIEKTPOCTATUYECKOTO MO 05.02.2024
CBs13b HANPSHKEHHOCTHU TOJISL U Pa3HOCTH
99 MOTEHIMAIOB JJISI 3JIEKTPOCTATUYECKOTO
oJIs 06.02.2024
100 [TpuHIUT CyNEepHO3ULINHU STEKTPUIECKUX
noJieit 07.02.2024
101 Pemenue 3anau 08.02.2024
102 [Tone Toueunoro 3apsna. [Tosne paBHOMEPHO
3apsoKeHHOU cephl 09.02.2024
[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mapa. [loxe paBHOMEPHO 3apsKEHHOM
0eCKOHEYHO! TIOCKOCTH 12.02.2024
104 [TpOBOTHUKY B 3JEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB 13.02.2024
105 JIMBIEeKTPUKHU U TOTYITPOBOAHUKH B
BJIEKTPOCTATUYECKOM I10JIE 14.02.2024
Kongencarop. DneKTpoEMKOCTh
106 KOHJIEHCATOPa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJEHcaTopa 15.02.2024
107 [TapannenpHOE cOEIMHEHNE KOHAEHCATOPOB 16.02.2024

61



IlocnenoBareabHOE COCIUHECHIE

108 KOHJIEHCATOPOB 19.02.2024
109 DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa 20.02.2024
110 Pemrenue 3agau 21.02.2024
11 JIBr>keHuE 3apsKEHHOM YaCTHULIbI B

OJIHOPOJHOM 3JIEKTPUUECKOM IT0JIE 22.02.2024
112 Pemrenue 3agau 26.02.2024
113 O06o001IeH e U cucTeMaTU3alrs 3HaHUN 110

Teme "DnekTpuueckoe nose" 27.02.2024
114 KontponbHas paboTa mo teme

"DnexkTpuueckoe nose" 28.02.2024

Cuia Toka. ITocTosAHHBIN TOK. Y CIOBHS
115 CYIIIECTBOBAHUS MOCTOSTHHOTO

AJIEKTPUYECKOTO TOKa 29.02.2024
116 Wcrounuku Toka. Hanpsoxenne nu 9/1C 01.03.2024
117 3akoH OMa Jj1sl ydacTKa LeMu.

DNEKTPUUECKOE CONIPOTUBIIEHUE 04.03.2024

3aBUCUMOCTB COTIPOTUBIICHUS OJTHOPOJIHOTO
118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOMIaan

MOIEPEYHOI0 CEUCHUS 05.03.2024
119 VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA.

Pemrenue 3agau 06.03.2024
120 [TocnenoBarensHOE, MapaieibHOE,

CMEILIaHHOE COEAMHEHNE TPOBOAHHUKOB 07.03.2024
121 Pacuét pa3BeTBIEHHBIX AIEKTPUUECKUX

nerneit. [IpaBuna Kupxrodga 11.03.2024
122 Pemenue 3anau 12.03.2024
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Pabota anekTprueckoro Toka. 3aKoH

123 Jxoyna —Jlenua ! 13.03.2024
124 Pemenue 3agau 1 14.03.2024
125 MOUIHOCTB 3JIEKTPUYECKOT0 TOKA. TermoBast 1

MOIIHOCTb, BbIJIEJIIEMAasi HA PE3UCTOPE 15.03.2024
126 Pemenue 3agau 1 18.03.2024
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE 1

HWCTOYHHKA TOKA 19.03.2024
128 3akon Oma 1715 TOJTHOM (3aMKHYTOI) 1

BJIEKTPUYECKON LIeTH 20.03.2024
129 Pemenue 3anau 1 21.03.2024
130 MoniHoCTh HCTOYHHUKA TOKA 1 22.03.2024
131 Kopotkoe 3aMbikanne 1 01.04.2024
132 Konpaencarop B 1ienu moCTOSIHHOTO TOKa 1 02.04.2024
133 Pemenue 3anau 1 03.04.2024
134 Pemrenue 3agaud mo treMme "IlocToOSHHBIN 1

AJIEKTPUYECKUM TOK" 04.04.2024
135 Pemenue 3anau no teme "IlocTostHHBIM |

AJIEKTPUYECKUM TOK" 05.04.2024
136 Pemenue 3anau no teme "IlocTostHHBIM |

AIEKTPUUYECKUN TOK" 08.04.2024
137 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110 |

teme "[loCTOsTHHBIN 3JEeKTpUYEeCKU TOK" 09.04.2024
138 KonTponbnas padota o Teme "TlocTosTHHBIN 1

AJIEKTPUYECKUM TOK" 10.04.2024
139 DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX 1

BEILIECTB. DJIEKTPUUECKUHN TOK B METaJUIaX. 11.04.2024
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CBepXxIpoBOIUMOCTh

140

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacruiaBax 3JeKTpoauToB. 3akoHbl Dapanes
JUTSL DJIEKTPOIIN3a

12.04.2024

141

DJIEKTpUYECKUH TOK B razax. [lnazma

15.04.2024

142

DNEeKTpUUECKU TOK B BaKkyyMe. BakyymHble
npubopsI

16.04.2024

143

DJIEKTPUYECKUH TOK B MOJYIPOBOAHUKAX

17.04.2024

144

[TomynpoBOTHUKOBBIE PUOOPEI

18.04.2024

145

DuU3NYECKU MPAKTUKYM 10 TEME
"M3mMepeHue cuilbl TOKA U HAIPSKEHUS B
LIEMH [TOCTOSTHHOTO TOKA MPH ITOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIHHBIX
npubopoB" uin "3HaKOMCTBO ¢ IIUPPOBOH
nabopartopueit o ¢puzuke. [Tpumepsr
u3MepeHus: GU3NYECKUX BETUYUH MIPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

19.04.2024

146

dusnyeckuil npakTukym 1o teme "M3ydyenue

HCPaBHOMCPHOI'O ABUKCHUA C LICJIBIO
ONpeeIeHUsI MTHOBEHHOM CKOpocTh"

22.04.2024

147

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpEeHHUs IpU
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIDKECHUU 110 HAKJIOHHOW INIOCKOCTH'" WU
"HccnenoBanue 3aBUCUMOCTH MMYTH OT

BPEMEHU TPU PABHOYCKOPEHHOM JBHKEHUU"

23.04.2024

148

@u3nYeCcKuil IPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHHsi CBOOOHOTO

24.04.2024

64



najgeHus" win "N3yuenue ABUKEHU Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

dusnyeckuil npakTukym 1o teme "M3ydenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MU
"UccnenoBanue 3aBUCUMOCTH TIEPHOJIA
oOpaleHnss KOHUYECKOr0 MasTHUKA OT €ro
napameTpoB"

25.04.2024

150

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECUCTBYIOLIEH CUIIBI TPU
JBM>KEHUH OpycKa 110 HaKJIOHHOM
mrockoct" win "IIpoBepka runoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JABHKEHHsI Opycka
10 HAKJIOHHOM IUIOCKOCTH HA 3aJJaHHOE
paccTOsHUE OT €ro MacChl"

26.04.2024

151

®u3nYeCcKUil IPAKTUKYM 110 TEME
"UccneqoBanye 3aBUCUMOCTH CHIT
YOPYTrOCTH, BO3HUKAIONTUX B MPYKHUHE U
pPE3HOBOM 00pa3siie, oT ux aepopmanun”
iy "M3yueHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErKui OJI0K"

29.04.2024

152

DuU3NYECKU MPAKTUKYM 10 TEME
"Uzmepenue korddumreHTa TpeHus mno
BEJIMYMHE yTII0BOTO KO3 UIIMEHTA
3aBucuMocTtd FTp(N)" wiu "UccnenoBanue
JBI>KEHUS OpycKa 110 HaKJIOHHOM MIIOCKOCTH
C epeMeHHbIM K03 hUueHTom TpeHus"
niu "M3ydeHne ABMKEHUS Ipy3a Ha Bally C

30.04.2024
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TpeHuem"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue ycioBU paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIET0 OCh BpaleHus"
nin "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuét cui ynpyroctu" wiu "M3yuenue
YCTOMUMBOCTHU TBEPAOIO TEJa, UMEIOIIEr0
mIonaas onops"

02.05.2024

154

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepeHune ummynbca Tejaa 1o TOpMO3HOMY
nytu" win "M3mepenne cuisl TAru,
CKOPOCTH MOJEIH 3JIEKTPOMOOWIIS U
MOIIHOCTU cuJibl TATK" K "CpaBHEHUE
WU3MEHEHHS UMITyJIbCa TeJIa C UMITYJIbCOM
cunbl" uiu "HccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM B3aUMOJAEHCTBUN"
nim "M3MepeHre KUHETUYECKOM SHEprun
T€Ja 110 TOPMO3HOMY ITyTH"

03.05.2024

155

®usnyeckuil mpakTukyM 1o teme "M3ydyenue
M30TEPMHUECKOr0 Iporiecca
(peKOMEeHI0BaHO MCIOJIb30BaHuE U(POBOI
nabopatopun)" unu "M3ydenne u30X0pHOTO
npouecca" win "M3ydenne n306apHOro
npouecca” uiu "lIpoBepka ypaBHeHuUs
COCTOSIHUS"

06.05.2024

156

@u3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHOl TemnoéMKocTU" in
"UccnenoBanue mpoliecca OCThIBaHUS
BemiecTBa" unn "MccienoBanue

07.05.2024
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aguabaTHoro npouecca” win "M3ydenue
B3aUMOCBSI3U YHEPTUN MEKMOJICKYIIIPHOTO
B3aUMOJICHCTBHUS U TEMITEPATyphl KUTICHHS
JKuakocren"”

157

®dusnyeckuil npakTukym 1o teme "M3ydyenue
3aKOHOMEPHOCTEN HCTIapeHUsl JKUIKOCTENH"
unu "M3mepeHue yaeinbHON TEeTUIOThI
riaByieHus Japaa" win "M3ydeHue cBOMCTB
HACBILIEHHBIX MapoB" uinm "M3mepenue
a0COIOTHON BIQXKHOCTH BO3/lyXa U OLIEHKA
Macchel apoB B nomenieHun". M3mepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

08.05.2024

158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaGmtonenre mpeBpamieHust SHEPTUun
3apsHKEHHOr0 KOHJIEHCATOpa B SHEPTHUI0
n3nydeHus ceeroauona” uinm "Msyuenue
IIPOTEKAHUs TOKA B LIENH, COACPKALICH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHUUAIOB (HAIPSHKEHUS) TIPU
MOCJIEI0BATEIBHOM COEITMHEHUN
KOHJIEHCATOPOB"

10.05.2024

159

Du3nYeCcKuil IPAKTUKYM 110 TEME
"HccneagoBaHue CMEIIAaHHOIO COEUHEHUS
pesucropoB” niu "M3MepeHue yaeapHoro
CONPOTUBJICHHS TPOBOJHUKOB" WIIH
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs U1 JTaMITbl HAKaJuBaHUS"

13.05.2024

160

@u3nYeCcKuil IPAKTUKYM 110 TEME
"HabmoneHue anmektponusa’ wim

14.05.2024
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"N3mepenue 3apsiia OTHOBAJIEHTHOIO MOHA'
nin "UccienoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypsl” uinn "CHsTHE BOJBT-
aMITIEpHOM XapaKTEPUCTUKHU auoaa’

161

PesepBHelitl ypok. O600ICHHE U
CHCTEMaTH3alus 3HAHUH 110 TEME
"KunemaTtuka"

15.05.2024

162

PesepBHelitl ypok. O600ICHHE U
CHCTEMaTH3allUs 3HAHUI 110 TEME
"Tunamuka"

16.05.2024

163

PeseprubIil ypok. O60011eHIE 1
cucTeMaru3anus 3HaHui mo teme "Craruka
TBEpaoro Tena"

17.05.2024

164

PeseprubIil ypok. O60011eHIE 1
cucTeMaTH3als 3HaHui o TeMe "3aKOHEI
COXpaHEHUs B MEXaHUKE"

20.05.2024

165

PeseprubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3Hagui mo reMe "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

21.05.2024

166

PesepBHeIit ypok. O600ICHHE 1
cucreMaTrmni3anuia 3H8.HHI>1 I10 TCMC
"Tepmonunamuka. TenaoBele MalIMHbBI"

22.05.2024

167

PesepBHeIit ypok. O600ICHHE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
da3o0Bble IEPEXObI"

23.05.2024

168

PeseprubIil ypok. O60011eHIE 1

24.05.2024
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CHUCTEMATHU3al Ui 3HAHUH I10 TEME
"Dnektpuueckoe nose"

PesepBHeIitl ypok. O600ICHHE 1

169 CUCTEMaTHU3allusl 3HAHHUM 110 TeMe 1 00.05.2024
"TIoCTOSIHHBIN 31EKTPUUECKUIN TOK"
PeseprubIil ypok. O60011eHIE 1
170 cucreMaTu3anus 3gaguil mo teMe "Toku B 1 00.05.2024
pa3auyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KIIACC

KouunyecTBOo 4yacoB JJIeKTPOHHbBbIE
Ne aTa ugpoBbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxruiecikue i[?sy‘leﬂﬂﬂ :ﬁ[?aI;OBaTeJIbeIe
padoTsI padoThbI pecypen
BiamMoeiicTBHe MOCTOSHHBIX MAarHUTOB B
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
I'unote3a Ammepa
Bektop maruuTHOM nHAYKIMU. [IpuHImn
2 CyNEepHO3MIMM MATHUTHBIX MoJel. JInnnuu 1
MarHUTHOW WMHIYKITHH
3 MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa AMmepa. 1
DNEKTPOU3MEPUTETBHBIE TIPUOOPHI
Cuna JlopeHia, e€ HanpaBJIEHHE U MOAYJIb.
7 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemenue 3agau 1
PaGora cuel Jlopenna 1
10 Pemenue 3agau 1
1 MarsuTHoOe I10JI€ B BEIIIECTBE. 1
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHeTUKOB. 1
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[Tpumenenne peppoMarHeTHKOB

13 Pemenue 3agay mo reme "MargutHoe nose"

14 Pemenne 3amay no reme "Marautaoe nose"

15 SIBneHue HIEKTPOMArHUTHON UHIYKIUU.
IToTok BekTOpa MAarHUTHOM MHIYKIIUU

16 OJIC unaykiuu

17 3aKOH 3JIEKTPOMArHUTHON UHAYKIIMU
®dapanes

18 Buxpesoe snexrpuueckoe none. Toku Dyko

19 OJ1C uHAYKIMH B ABUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amau

21 ITpaBuio Jlenna

2 HNunykrtuBHoCTh. KaTyiika THAYKTUBHOCTH
B IICITH IIOCTOSHHOI'O TOKA

7 SBnenune camonnaykiuu. IJ1C
CaMOWHIYKITUN

24 DHeprusi MarHUTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amau

26 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
Teme "DNeKTpoauHaMuKa"

7 KonTtponsHas pabora no teme
"OnekTpoauHaMuka"

73 KomnebarensHas cucrema. CBOOOIHBIE
kosnebanus. ['apMoHnYecKue KoeOaHus

29 Kunematuueckoe U TUHAMHUYECKOE
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OIHCAHHUE KOJeOATEIbHBIX I[BI/I)KGHI/Iﬁ

DHepreTuveckoe onrucanue. BoiBos
JTUHAMHUYCCKOI'O OITMCAHUA FapMOHI/I‘IeCKI/IX

30 KoJie0aHUH U3 UX YHEPTETHIECKOTO U
KMHEMAaTU9IECKOTO OTTMCAHHUS

31 Ammatyna u aza konebaHu
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOIHBIX KOJIeOaHUNi

32 MaTeMaTU4ecKoro MastHuka. [lepuon
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO
MasiTHUKa

3 3aryxatomue Konebanus. BoiHy)/1eHHbIC
Kosebanus. Pezonanc

34 ABTOKOIE0AHUS

35 Pemenue 3agau

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJIeOaHUs B MY3bIKQJIbHBIX HHCTPYMEHTaX"

17 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Mexanuueckue KonebaHus"

18 DNeKTpOMarHUTHBIE KOJICOaHMSI.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYABI

39 3apsiia KOHJIEHCaTopa ¢ aMIUIMTYAON CHIIbI
TOKa B KOJIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEeHMsI SHEPTUU B U1€aTbHOM
KOJIe0aTeTbHOM KOHTYpE

41 3aTyxaroume 3JIeKTpOMarHUTHbIE
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KosieOaHus. BeinyKneHHbIe
3JIEKTPOMAarHuTHBIE KOJIeOaHUs

[Iepemennsblii TOK. Pe3uctop u koHAEHCATOD

42 B LIENIY [IEPEMEHHOTr0 TOKa

43 Karymika HHIyKTUBHOCTHU B LIEMH
MEPEMEHHOTO TOKa

44 3akoH OMa AJ1s 2JIEKTPUYECKON Lienn
MEPEMEHHOTO TOKa
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIIIUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHUJIbI TOKA U HAIPSKEHUS

46 Pe3oHaHC B eKTpUUECKO 1Ienu

47 Pewenne 3anau
NneansHbIiA TpanchopmaTop.

48 [TpousBocTBO, epenaya u MoTpedIeHne
3JIEKTPUYECKON SJHEPTUU
DKOJIOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ncnoib30BaHus
3JIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU

50 Pemenue 3amau

51 Pemenue 3agau

5 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "DIeKTpOMarHuTHhIC KojaeobaHus"

53 MexaHnuyeckue BOJIHbL. XapaKTEePUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa
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Wndpassyk u ynprpassyk. LllymoBoe

36 3arpsisHEHNE OKpYXKaroueil cpeabl

57 Pewenue 3anau

58 DJIEKTPOMAarHuTHbIE BOJIHBL. U3myueHne
3IEKTPOMArHUTHBIX BOJIH

59 OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
[Ikana 31eKTPOMarHUTHBIX BOJIH.

60 [IpumeHeHne 31eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI paUOCBSI3U U TEJICBUACHHUS.

61 Paaunonokanus. 1€KTpOMarHuTHOE
3arpsi3HEHNE OKpYXKaroueil cpeabl

6 KonTtponsHas padora no teme "KoneGanus
Y BOJIHBI"

63 Cger. 3aKOH MPSIMOJIUHENHOTIO
pacnpocTpaHeHus CBETa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
NPSIMOJIMHEHHOTO PacpOCTPaHEHUsI CBETa

65 Otpaxenue ceta. [nockoe 3epkano.
Cdepudaeckoe 3epkano
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIBHBIN IT0Ka3aTesb MPEIOMIICHHUSL.

66 [losnHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbli yroi MOJHOTO BHYTPEHHETO
OTpakKeHUS

67 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHOB

OTPAXKCHUSA U ITPCIIOMJIICHUA CBCTA
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Xop tydeit B mpusMe. Jlucnepeus cBera.

68 .
CnoxHbIN cocTaB Oenoro ceera. L{per

69 JInn3sl. @OKyCHOE PacCTOSIHUE U
ONTHYECKasl CUJjIa JIMH3BI

70 [TocTpoenune n300pakeHH B JIMH3aX U UX
cuUcTeMax. YBeJlInYeHHUEe JTUH3bI
Pemenue 3anau Ha nocTpoeHue

71 M300pakKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JINH3

72 I'ma3 kak onruyeckas cuctema

7 Pemenue 3anau. [Ipenensl mpuMeHUMOCTH
r€OMETPUUYECKON ONTUKHI

74 CkopocTb cBeTa M METO/BI €€ U3MEPEHUS

75 Hucnepcus cBera

76 WnTepdepenmus ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3agau

79 [Ipumenenne naTEpHEpEeHIINH

80 Hudpakmus cera

81 Judpakumonnas pemeérka. Y cioBue
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenue 3agau

23 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonsipuszanus ceera

84 Pemenue 3anau

85 CBeTOBBIC ABJIICHUS B IPUPOJIE
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O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110

86 teMe "OnTtuka" !

87 KontponsHas pabora no Teme «OnTHKa» 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI JIEKTPOIMHAMUKHU U 1
MPUHIIAIT OTHOCUTEbHOCTH

29 ITocTynatel cienuanbHOU TEOPUU 1
OTHOCHUTENIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL.
[Ipeo6pazoBanust Jlopenna. Yciaopue

90 IpUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAIlEHUE JITTUHBI

91 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN 1
YaCTHUIIbI

9 CB43b MacChl C SHEPTUEN U UMITYJILCOM 1
PENATUBUCTCKON YaCTHUIIbI. DHEPTHS TOKOS

93 PaBHOBECHOE TEIIIOBOE U3ITYyUYEHHE 1

94 3akoH cMemieHns Buna 1

95 I'unote3a M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprusi 1 UMIyJbC poToHa 1

97 ®dotordpdext. OnbrTer A. I'. CtoneTora. |
3akonsl Gororddexra

98 VYpaBuenue DifHmrelHa 11 GoTodPdexTa. 1
"Kpacnas rpanuna" ¢pororddexra

99 Hasnenue cBera. OnbiTel [1. H. JIeObenena 1

100 BoHoOBEIE CBOMCTBA YaCTHIL 1
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101

Bonnsl ne bponns. JlnuHa BOIHBL 1€
Bpoiinst u pazmepsl 0071aCTH JTOKAIU3AITUN
JBUKYIIECHCS 4aCTULBI

102 KopnyckynsipHO-BOIHOBO! Ayanus3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Criermuduka u3MepeHuii B MUKPOMHUpE.

104 CooTHoOILIEHUS HEOTIPEAEIEHHOCTEN
['eitzenbepra

105 Pemenue rpaduueckux 3agayd

106 Pemenue pacu€THbix 3amau
KonTponpHas padora o temam: "OCHOBBI

107 CTO", "KopnyckyJspHO-BOJIHOBOI
nyanu3m"

108 OMnBITHI O UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapuas moaens aroma Pesepdopna

109 ITocrynatel bopa

110 Bune! ciektpoB. CekTp ypoBHEH 3HEPTUH
aToMa Bojopoza

11 CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuYeHUE
cBeTa

112 Jlazep
Hyxnonnas mozaens sipa I eiizenOepra-

113 WBaHeHKoO. 3apsia 1 MacCOBOE YHCIIO sJIpa.

N30Tonsl. PagnoakTuBHOCTE

114

3aKOH paJnoaKTUBHOrO pacnaga. CBoiicTBa
MOHU3HUPYIOIIETO U3IIyYeHUs. Biausiaue
PaIuOaKTUBHOCTH Ha KUBBIEC OPTaHU3MBI.
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Jo3umerpus

115

OHeprus CBSI3U HYKJIOHOB B sjipe. S nepHbie
cuibl. Jleext maccol aapa. SnepHbie
peakiun. SnepHbie peakTopsl. [IpoGiemMsr
YIIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE aCIEKThI Pa3BUTHSI sIIEPHON
JHEPreTUKU

116

Meroasl perucTpalvy U UCCIEI0BAHNS
37eMeHTapHbIX YacTull. OyHaaMeHTalIbHbIC
B3aUMOJEUCTBUSA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasinenne o CtanaapTHON
mozenu. KBapk-rimrooHHas Mozienb alpOHOB

117

®usuka 3a npeaenamu CTannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHCTBO pU3NUecKoil KapTHHBI
Mupa

118

OTanbl pa3BUTUSA ACTPOHOMUH. 3HAYCHUE
aCTPOHOMHUHU

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BbEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICIOBaHUM

COBpeMeHHI)Ie OIITUYCCKUE TCIICCKOIIBI,

120 paauoTeNecKoIbl, BHeaTMOChepHas
aCTPOHOMHUS

121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3Bé3l[bl, IIJIaHEThI, UX BUAUMOC IBUXXCHUC

122 Conueunas cucrema. Conaite. ConHeunas
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aKTUBHOCTh. McTounuk sHepruun ConHiia u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cnekTpajbHbIN Ki1ace —
CBETUMOCTB"

124

3Be3 bl IVIaBHOU OCIEA0BATEILHOCTH

125

Buyrpennee ctpoenue 38é311. CoBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBoronny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3

126

Muteunsiii [Iyte — nama [Manaktuka. Tursl
rajakTuk. YEpHbIe ABIPHI B sIpax rajJakTHK

127

Bceenennas. Pacmimpenne Beenennoil. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznyuenue

128

MacmrabHas cTpykrypa BeeneHnoil.
Meraranaktuka

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

DuU3NYECKU MPAKTUKYM 10 TEME
"UccmenqoBaHue MarHUTHOT'O IIOJIST
IMOCTOSTHHBIX MAarHUTOB' MIIH
"UccnemoBaHue CBOMCTB
¢deppomarnerrkos" i "HccnenoBanue
JIEHCTBHSI TIOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM"

131

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue cunesl AMnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
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uin "OnpeneneHre MarHUTHOW MHIYKIIUU
Ha OCHOBE M3MEpEHUS CUiibl AMriepa"

132

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnemoBaHue SBICHUS
ANEKTPOMArHUTHON MHIYKIUU'" WIH
"Onpenenenyre HHIYKIMU BUXPEBOTO
MarHUTHOTO IOJIs"

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUSA CAaMOMHIYKIIUN"
i "COopKa MOJENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nmeproia CBOOOTHBIX
KoJie0aHU HUTSIHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanre nepeMeHHOr0 TOKa 4epes
HI0CJIEJ0BATENIBHO COETMHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIY [IEPEMEHHOTO TOKa"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"U3y4yeHue nmapamMeTpoB 3ByKOBOW BOJIHBI"

138

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne nokazaresns NpeaoMIeHUs
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crexsa" wn "[lomyuenune n3oo6paxxeHus B
CHCTEME U3 IMIOCKOTO 3€pKajia U JUH3BI"

139

Du3n4ecKuil IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpuUMepe
*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS pacCEUBAIOLINX
uH3"

140

Du3n4eCcKuil IPAKTUKYM 110 TEME

"HaOnronenue nudpakunu, vHTEpHEepeHInn

U ToJsipu3anuu ceera”

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacTHIl (110 oTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

DuU3NYECKU MPAKTUKYM 110 TEME
"N3mepenue noctossHHOM 1 nanka Ha
OCHOBe uccieoBanus Gporordpdexra” wim
"UccnegoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO]T OT HAMpPsKEHUs "

143

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOTo
aTOMapHOT0 BOAOPOJA U U3MEPEHNE
noctosiHHOM Pundepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (poHa ¢
MCII0JIb30BaHUEM JI03UMETpa" Win
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"H3yueHne noriomeHus 0eTa-4acTuiy
aTIOMUHUEM"

145

Du3n4ecKuil IPAKTUKYM 110 TEME
"HaOmroaeuus 3B€31HOr0 HEOa
HEBOOPYKEHHBIM I'JIa30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MTPUIIOKEHUHN IJIs
OTIpEIeTICHUS TTOJI0KEHUST HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3ausi CeBepHOro MoJyIapus u spKue
3BE31b6l" win "HaOmroneHus B TENECKOI
JlyHsl, TU1aHET, TYMAHHOCTEHN U 3BE3HBIX
CKOIUICHUI"

146

O0001IeHre U cUCTEMAaTU3aINs 3HAHU.
Ponw ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHIECKOM,
COLMAJILHOM U 3TUYECKOH cepax
NCATCIIBHOCTHU YCJIIOBCKA

147

O0001eHre U cUCTEMATU3AINs 3HAHU.
Ponb u MecTo Gpu3uku 1 aCTpOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

148

O06o001IeHNe U CHCTeMAaTH3alus 3HAHUH.
Ponw ¢pusmaeckoit Teopun B GOpMUPOBAHUH
MIPEACTABICHHUH 0 (PU3NUYECKON KapTHHE
MUpPa, MECTO (PU3UUECKON KapTUHBI MHpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IIPUPOAC

149

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMme "Kunematuka"
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O00011IeHUE U CUCTEMATU3ALMS 3HAHUHN 110

150 teMe "Kunemaruka"

151 O0o001IcHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Jlunamuka"

152 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "CTraTtuka TBeporo tena"

153 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "3aKOHBbI COXPAaHEHUSI B MEXaHUKe"
O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

155 teme "Tepmonunamuka. TennoBbie
MallnHb"

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

156 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBkie nepexoab”

157 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "DnekTpudeckoe nosue"

158 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"

159 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "Toku B pa3nyHbIX cpenax”

160 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "MarautHoe noie"

PeseprubIit ypok. O6001IeHNE 1

161 cucTeMaTHu3aIys 3HaHUM 110 TeME

"DneKTpoMarHuTHas UHIYKIus"
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162

PesepBHeIil ypok. O600IICHHE 1
CUCTEMATHU3ALMS 3HAHUHN 10 TEME
"Mexanndeckue Konedanus"

163

PesepBHelil ypok. O600IICHHE 1
CUCTEeMAaTH3aIHsl 3HAaHHUH 110 TeMe
"DNIeKTpOMAarHUTHbBIE KOJIeOaHus "

164

PeseprubIil ypok. O6001IeHNE 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHHIE
BOJIHBI"

165

PeseprubIit ypok. O6001IeHNE 1
cucTeMatusanys 3Hagui mo treme "OnTuka"

166

PeseprubIit ypok. O6001IeHNE 1
cucreMatu3anys 3HaHui 1mo TeMe "OCHOBEI
cTO"

167

PesepBHelil ypok. O600IICHHE 1
CUCTCMaTu3anusa 3HAHHUHU 110 TEME
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PesepBHeIil ypok. O600IICHHE U
cucTeMaTu3aiis 3Hanui mo reme "dusuka
aroma'"

169

PeseprubIit ypok. O6001IeHNE 1
cucTeMatusanys 3Hagui mo treMe "dusuka
ATOMHOTO $pa ¥ 3JIEMEHTAPHBIX YacTul”

170

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3aIHs 3HaHUH 110 TeMe
"DneMmeHTHl acTpouzuxu"
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16
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YYEBHO-METOJANYECKOE OBECIIEYEHME
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

YMK "Knaccuuecknii kype" I'. 5. Msikunies:
o ®usuka. 10 kiacc. YueOHuk. ba3zoBblil u yriny0n€HHbIN ypOBHU. MSIKUIILIEB
I'.41., byxosues b.b., Corckuii H.H. / ITox pexn. IlapdentseBoit H.A.
o ®usuka. 11 knacc. YueOnuk. ba3zoBblii v yriyon€HHbIN ypoBHU. MsikullieB
['.4., byxoBues b.b., Yapyrun B.M. / [lox pen. [lapdentoeBoit H.A.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

e Ousuka. 10 knacc. bazosblii u yriny0n€HHslid ypoBHH. [loypounsbie
pazpabdotku (Caypos 1O. A.)

o ®dusuka. [Toypounsie pazpadborku. 11 kiacc. ba3oBslii 1 yriry0aeHHbIN
ypoBHH (Caypos 10. A.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka [JOK
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