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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro npeamera «®u3nka» Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHUs COCTaBJIeHA HAa OCHOBE TpeboBaHuil k pesyibraram ocBoeHus OOIl COO,
npencraBieHHbix B I'OC COO, a Taxxke denepanbHOd paboueid NporpaMMbl
BocnuTaHusi, ¢ yuétom Konuenmuu mnpenopaBaHus ydueOHOro mpeamera «@Pusuka» B
obmeoOpa3oBarelbHBIX  yupexkaeHusix Poccuiickoit  ®denepanuu  (yTBEepKAEHHOMN
pemenneM kosuiernu MunucrtepctBa [IpocBemenus Poccuiickoint @enepanun ot 03.12.
2019 r. Ne IIK-4BH) 1 NOAJIEKUT HEMOCPEACTBEHHOMY MPUMEHEHUIO MPHU pPEATU3ALIH
o0sa3aTenbHOM yactu @OIT COO.

HopmaruBHas 0a3a:

1. ®enepanbhbiif 3ak0H «O06 00pazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne
273-03 (c u3MeHeHUsIMH 1 JonoTHeHUAMHA 0T 24.09.2022 Ne 371-D3);

2. ®enepanbubiit 3akoH oT 21.07.1993 roga Ne 5473-1 «O0 yupexaeHHsIX U OpraHax,
UCTIOJIHSIIONIMX HaKa3aHWd B BHJE JIMIICHHUS CBOOOAB» (C M3MEHEHHSIMHU W
nonosHeHUsAMHU OT 11. 06.2022 r. Ne 170-D3.);

3. ®@enepanbHbiii 3ak0oH OT 31.07.2020 Ne304-®3 «O BHECEHMHM HM3MEHEHUH B
Oenepanbublii 3akoH «O0 oOpazoBanuu B Poccuiickori ®enepanuu» Mo BOMpocam
BOCIIUTaHUs 00ydJaronmxcs, Bo ucnoyinenue nopyuenuit [Ipesunenra PO ot 23.02.2018
Ne ITp-328 .1, ot 20.12.2020 Ne ITp-2182;

4. @epepanbHblil rocyJapCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT CPEIHEro OOIIEro
00pa3oBaHusl, YTBEPKJICHHbIN NMpUKa3oM MunuctepcTBa oOpazoBanus u Hayku PD ot 17
Mas 2012 r. Ne 413.

5. Tlpukaz MunucrepctBa npocsemeauss PO or 12.08.2022 Ne 732 «O BHeceHuu
W3MEHEHUN B

(denepanbHbIi  TOCYIApCTBEHHBIN 00pa30BaTeNbHBIA CTaHAAPT CPEAHETro OOIIero
oOpa3oBaHusl, YTBEPXKIEHHBIM TmpuKazoM MuHuctepcrBa mnpocsemienuss P or
17.05.2012 Ne413»;

6. Tlopsmox opraHu3anuu W OCYIIECTBICHHUS OOpPa30BATEIBHOU JCSITEIBHOCTH T10
OCHOBHBIM 00II€00pa30BaTEIbHBIM MpPOrpaMMaM — OOpa30BaTEIbHBIM TPOrpPaMMam
Ha4yaJbHOTO O0OIIEero, OCHOBHOTO OOImEro W cpemHero obmero o0pa3oBaHws,
YTBEPKACHHBIA NpUKa3oM MuHucTepcTBa mnpocsemenuss Poccuiickont ®enepanuu Ot
22.03.2021 Nel15;

7. ®enepanbHas oOpa3zoBaTesbHas IporpaMMa CpeiHero odiero oopazoBaHus (anee —
OOII

COO), yTBepxkaeHHas npukazoM MunuctepcTBa npocseiienus: Poccuiickoit denepanu
ot 23.11.2022 Ne 1014;

8. Ilpukaz Muntocta Poccum u MunucrepctBa oOpa3oBaHus W Hayku Poccuiickoit
Odeneparun ot 06 nmexabpss 2016 1. No 274/1525 «O6 yrBepxknaenuun Ilopsnka
OpraHM3alMH MOTYYeHHUs] HAYaIbHOTO OOIIEro, OCHOBHOI'O OOILIEro M CPEeaHETro OOIIero
oOpa3oBaHMsl JMIIaMH, OTOBIBAIONIMMH HaKa3aHWE B BHUJE JHIICHUS CBOOOABD» (C
n3MeHeHusIMHU U gonoiHeHussMH oT 20. 12.2018 r. Ne 274/331-D3);

9. @epepanbHBIl TMEepedeHb YYCOHMKOB, JOMYIICHHBIX K HWCIOJIL30BAHUIO TPHU
peanu3aly UMEIONUX TOCYAapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX MPOTPaMM
Ha4yaJbHOTO  O0OIIEero, OCHOBHOTO 0O0miero, cpemHero ooOmero oOpa3oBaHUS



OpraHU3aNMSIMHU, OCYIIECTBIISIIOITUMU 00pa30BaTEIbHYIO ACATEIBHOCTh U yCTAHOBIICHUS
NpeleNbHOTO  CpOKa  HUCIHOJIb30BaHUS  YYEOHMKOB,  YTBEPXKACHHBIA  IPHUKA30M
MunucrtepcTBa npocpenienus: Poccutickoit @eneparuu ot 21.09.2022 Ne 858;

10. OcHoBHasi oOpa3oBaTeibHasi MporpamMma cpenHero oomero ooOpazoBanusi ['KOY
COHLI Ne 3 mpu Y (10-11 e kiacchbl, B COOTBETCTBUU C TPeOOBAHUSIMHU OOHOBJIICHHOIO
dI'OC COO, ©OIT CO0);

11. IHonoxenue 'KOY COI Ne 3 nmpu UV o mnopsinke pa3paboTKu M yTBEPKICHUS
pabounx mporpamMm MpeaMeTOB, NEKTUBHBIX KypcoB 1o Beioopy I'KOY COILL Ne 3 mpu
ny;

[Iporpamma mno ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHMN K pe3ysibTaTaM
OCBOEHHMSI OCHOBHOM 00pazoBaresbHOM nporpammsl, npeacrasieHHbix B ®I'OC COO, a
TaKkke ¢ Y4€roM QeaepanbHOil paboueld NporpaMmbl BOCHUTAHUS W KOHIIEHIUU
npenogaBaHus ydeOHoro mnpeamera «@Pu3uka» B 00pa30BaTENbHBIX OpPraHU3ALMIX
Poccuiickoii @eneparun, peajin3yoluX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Coneprxanue nporpaMMsl 1o (pu3uMke HaAIpaBJIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOyyaromuxcs 10—11 kmaccoB mpu oOyueHuUM ux (QU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEITEIbHOCTHOro mnoaxona. I[Iporpamma mo
¢uzuke coorBeTcTBYyeT TpeboBanmsaM DPI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM,
OpeIMETHbIM M METalnpeIMEeTHbIM pe3yjibTaTaM oOOydYeHHus, a TakKKe YUYUTHIBAET
HEOOXOAMMOCTh pealu3aldd MEXKIPEAMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
Hay4YHbIMU Y4YEOHBbIMU MpeaMeTaMu. B Hell ompenesnstoTcsi OCHOBHBIE L€ M3YyYEHUS
¢u3MKM Ha YypoOBHE cpeaHero oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pPE3YJIbTaThl
OCBOEHHUSl Kypca (U3MKH: JIMYHOCTHBIE, METalpeAMETHbIE, MpeaAMeTHble (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

® [UJJAHUPYEMBbIE Pe3yJIbTaThbl OCBOECHUS Kypca (U3HKU Ha 0A30BOM YPOBHE, B TOM

qucIie NPeAMETHBIE PE3YIbTAThI IO IO1aM 00yUYEHUS;

e cojepkaHue yueObHoro npeamera « Pu3nka» Mo rogam o0yyeHHs..

duszuka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNAas B KauecTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECCTBEHHBIH BKJAJ B CHCTEMY 3HAHHMHA 00
okpyxatomem wmupe. IlIkonpHbIE Kypc (QU3UKH — CHCTEeMOOOpa3yomui s
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJbKY (PU3MUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SIBJICHWW, W3y4aeMbIX XUMHUEU, Owuojorued, QGu3nuecKon
reorpadueit u acrpoHomueil. Mcmonp3oBaHHEe M aKTUBHOE NMPHUMEHEHHE (DU3MUSCKHUX
3HaHUU OMpENeNseT XapakTep W pa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOTrMH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHMS KOCMOCA, IIOJIyYEHHMS HOBBIX MAaTEpHAIOB C
3aJJaHHBIMU CBOICTBaMM M Jpyrux. M3yueHue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHNE €CTECTBEHHO-HAYYHOUW KapTUHBI MUpPa 00ydaromuxcs, B (OpMUPOBaHUE
YMEHUM NPUMEHSATh HAyYHBIM METOJ TO3HAHWUA TPHU BBHIMOJHEHHMH HMMH Y4eOHBIX
HCCIIEOBaHMM.



B ocHoBy kypca (pu3uku ajig ypoBHS CpeAHero o01iero oopa3oBaHus MOJ0XKEH Pl
UeN, KOTOpPbIE MOYKHO PACCMaTpUBaTh KaK MPUHLHUIIBI €M0 OCTPOCHHUS.

Hoess yenocmnocmu. B COOTBETCTBHM C HEH Kypc SBISETCS JIOTHYECKU
3aBEpUICHHBIM, OH COJICPKUT MaTepHall M3 BCEX pas3felioB (PU3MKH, BKIIOYAET Kak
BOITPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DPHU3HUKHU.

Hoes ecenepanuzayuu. B cCOOTBETCTBUU ¢ HEeW MaTepuasl Kypca GU3UKH 00beIUHEH
BOKpYr (usmyeckux Teopuid. Benymmum B Kypce sBisieTrcss  (GOpMHpPOBaHUE
IIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U IOJIE.

Hoes  eymanumapusayuu. EE peanuzanus MNOpeAnojaraeT MCHOJIb30BaHUE
rYMaHUTapHOTO MOTEHIaNa (PU3NUECKON HAyKH, OCMBICICHHUE CBSI3U Pa3BUTHUS (DUBUKH C
pazBuTHEM OOIIECTBA, a TaKXKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIPOOIEMaMHu.

Hoes npuxknaonoii nanpaenennocmu. Kypc Qu3MKu npeamnosaraeéT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPUIOKEHUN U3yUYEHHBIX TEOPHI 1
3aKOHOB.

Hoes sxonocuszayuu peanusyeTcst OCPEICTBOM BBEJICHUS 3JIEMEHTOB COJIEPKaHus,
MNOCBSIIEHHBIX 3KOJIOTMUECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C
pPa3BUTHEM TEXHHKM W TEXHOJIOTHH, a Takke OOCYXIECHHsS MHpoOJIEM palrOHAIBLHOIO
MPUPOIONOIB30BAHUS U KOJIOTUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU  DJIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro oOIero
oOpa3zoBanusi SBISIOTCS  (uznueckue Teopuu (hopMHpOBaHUE TMPEIACTABICHUN O
CTPYKTYpE MOCTPOCHMSI (U3HUECKOW TEOpHH, poJiM (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O NPUPOAE, T'PAHMLAX MPUMEHUMOCTH
TEOPH, VISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUH U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yeTcs Mpexkie BCEro
3a c4€T OpraHM3allK SKCIIEPUMEHTAIBHON AesTeNbHOCTH oOyuatomuxcs. s 6a3oBoro
YPOBHSI Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTJAOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMme Mo (pU3UKe 00bETUHEHBI
B OOIIMI CTIUCOK YYEHHUYECKUX MPAKTHUECKUX paboT. BeineneHue B yka3aHHOM IMepeuHe
7a00paToOpHbIX paboT, MPOBOIUMBIX [JIsI KOHTPOJS U OLEHKH, OCYIIECTBISETCS
y4aCTHUKaMHd 00pa30BaTEIbHOTO MpOIEcca UCXOAS U3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHailleHust kabunera gusuku. [Ipu 3ToM oOecneunBaeTcsi OBlaJeHHE O0yYatOUIUMUCS
YMEHHMSMHA  TPOBOJUTH KOCBEHHBIE HM3MEPEHMS, HCCIEIOBAHUS  3aBUCUMOCTEM
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonpnioe BHUMaHKE yenseTcs PEeIICHUI0 PacCUETHBIX U KaYEeCTBEHHBIX 3a1ad. [Ipu
ATOM JUIsl PACUETHBIX 3a4ad MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO 3aJaHHOU
¢u3MYecKol  MOJENblo, TO3BOJIAIONIME  MPUMEHSTh  M3yUYEHHbIE  3aKOHBI WU
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaKk M MHTETpUPYS 3HAHUS U3 Pa3HBIX
pa3nenoB. [[is KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3aJaHHsI HAa OOBSICHEHHE
NpOTEeKaHusi (PU3UUECKUX SBICHUN W TMPOLIECCOB B OKPY’KAIOLIEH KHU3HU, TpeOyromue
BbIOOpa (PU3HUECKON MOJIENH JIJIsl CUTYallUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ TpeboBanusmu GI'OC COO k MarepualbHO-TEXHHYECKOMY
oOecreueHunto yyeOHoro npoiecca 6a30Bblil ypoBeHb Kypca (DU3UKUA Ha YPOBHE CPETHETO
oO1iero o0pa3oBaHMsl JIOJDKEH M3Yy4yaThCs B YCIOBHSIX MPEAMETHOrO KaOWHEeTa (PU3MKU
WIM B YCJIOBUSAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku TOJDKHO OBITH HEOOXOAUMOE JIA0OPATOPHOE 00OPYIOBAHHE
JUISL BBITIOJIHEHUSI YKAa3aHHBIX B IporpamMme Mo (U3MKE YYEHHMYECKUX MPAKTHYECKUX
paboT U JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JlemoHcTpanoHHOe 000pyAoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHAMAJIBHOM JIOCTaTOYHOCTH M O0ECHeYMBAaET IIOCTAHOBKY IE€PEYHCICHHBIX B
nporpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTPALUNA IS HCCIIENOBAHUS HM3ydaeMbIX
SBJICHUM W TIPOIIECCOB, IMIUPUUYECKUX U (QyHIAMEHTATbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe  00OpyJoBaHHE JUISI  YYCHHUYECKHX  IPAKTHUYECKUX  pabdoT
(dbopmupyeTcss B BUAE TEMATUUECKUX KOMIUIEKTOB U O0ECIEYMBAETCS B pacyéTe OJHOIO
KOMIUIEKTa Ha JBYyX oOOyuarommxcsa. TemaTHuecKue KOMIUIEKThI J1abopaTOPHOTrO
000pyI0BaHUs JOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM UCIOJIb30BAaHUU aHAJIOTOBBIX
1 1U@GPOBBIX TPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX HM3MEPHUTEIIbHBIX CHCTEM B BHJIEC
1U(pPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU 1IEJIIMU U3y4€HUS PU3UKHU B 001IEM 00pa30BaHUHU ABJISAIOTCS:

e (opMHUpOBaHHME MHTEPECAa U CTPEMIICHHUS OOYYAIOIIMXCS K HAYYHOMY H3yUYEHUIO

PUPOBI, PA3BUTHE WX UHTEIJIEKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJAE IMO3HaHWS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOIO0 OTHOWIECHHS K OKPYKAIOIUM SIBIICHUSIM;

e (opmupoBaHME HAYYHOTO MHPOBO33PEHUSI KakK pe3yibTaTa H3y4YE€HHs OCHOB
CTPOEHHUS MAaTepuU U QyHIAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHUE YMEHUU OOBSACHSITH SIBIICHHUS C MCIIOJb30BaHUEM (PU3NUECKUX
3HaHUI 1 HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TNpEACTABICHUNH O poNMM (PUIUKK JUISI Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHU.

JlocTmkeHne HTHX Lene oOecrednBaeTcsl pelIeHHEeM CIEIyIOIMMX 3a7ad B

npoIiecce u3yueHus Kypca (pU3MKu Ha YpOBHE CpEIHEro 00111ero o0pa3oBaHus:

e [puoOpeTeHue CUCTEMbl 3HAHUW 00 OOHMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIOYas  MEXaHUKY,  MOJEKYJISpHYIO  (QU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M SJIEMEHTHI aCTPOPU3UKHY;

e (opmupoBaHHEe YMEHHI TPUMEHSITh TCOPETUUYCCKUE 3HAHUS IS OOBSCHEHUS
bu3nUecKuX SIBJICHUN B MPUPOJE U ISl MPUHSTHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;

® OCBOEHHE CIOCOOOB PEHICHUS Pa3IUYHbIX 3aJlay C SBHO 33JaHHOW (U3HUECKOU
MOJIEJIbIO, 3a/1ad, TMOJpa3yMEBAIOIINX CAMOCTOATENbHOE CO3/aHKe (PU3NYECKOn
MOJIEJH, aICKBATHOM YCIIOBUSM 33/1a4U;



® [IOHMMaHuEe (PU3UYECKUX OCHOB U MPUHIUIIOB AEUCTBUS TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPEAY;

® OBJAQJCHHE METOJAMH CaMOCTOATEIBLHOTO IUIAHUPOBAaHUSI U  MPOBEICHUS
Gu3MUeCKMX HKCIIEPUMEHTOB, aHalu3a W HUHTEepOpeTanuu uHOOpMaIuy,
ONpeaENeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

® CO3JIaHUE YCIOBUW JJIA PAa3BUTHS YMEHHUHA MPOEKTHO-HCCIEA0BATENbCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusydenune ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Henmeno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIO).

[Ipensaraemelil B mporpaMme 1o pu3MKe NepeveHb Ja00PATOPHBIX U MPAKTHYECKUX
padoT SIBISIETCS PEKOMEHOBAaHHBIM, YUUTENb JEIAE€T BEIOOP MPOBENCHHUS Ta0OPATOPHBIX
paboT U OMBITOB C YYETOM MHJIMBUYATBHBIX OCOOCHHOCTEN 00yJaromuxcsl.

COIAEPKAHUE OBYUEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®usuka — Hayka o npupoge. Hayunble MeTOABI MO3HAHUS OKPYKAOLIETO MHUPA.
Ponb skcniepuMeHTa ¥ TEOPUH B POLECCE TO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (DPU3HUKE.

MopenupoBanue (uU3MUECKUX SBIEHUH UM TmpoueccoB. HayuHble TrumoTessl.
®dusznyeckre 3aKOHbl W TEOpPUH. ['paHULBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMI COOTBETCTBUA.

Ponpr u Mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAYYHOW KapTUHBI MUDa, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBbie ¥ IU(PPOBHIE U3MEPUTETHHBIC MPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe qBrkeHNE. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMKEHUSA. Cucrtema
orcyéra. Tpaekropusi.

IIepemenienue, cKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUAIbHOM TOYKHM, WX MPOCKIUM HA OCHU CHUCTeMBbl KoopauHaT. CloxeHue
IIEPEMELLEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpPaBHOYCKOPEHHOE TMPSIMOJIMHEHHOEe JBWkeHue. [ 'paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTepruaJIbHON
TOYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOpeHHe CBOOOHOTO TaICHUS.

KpuBonuneiiHoe nBuxeHue. [[BMKEHUE MaTEpPUATIbHONM TOYKH IO OKPYKHOCTHU C
HNOCTOSTHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAsA CKOpOCTh. [lepuon n
yacTtoTa obpauienus. LlenTpocTpeMuTenbHOe yCKOpEHHE.



TexHuyeckre yCTpOCTBA M NPAKTHUYECKOE MPUMEHEHHUE: CIHUAOMETD, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEPEIavu.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WIUIFOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue NBUKEHUIN C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmionenne nBrKeHUs Teda, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANIBHO.

N3mepenune yckopeHus CBOOOTHOTO MaCHHUSL.

Hanpagiienne ckopocTu Ipu ABUKEHUU IO OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHne HEPABHOMEPHOTO [BWXKEHUS C LEJIBbK OINPEIEICHUs] MIHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOLIECHHS MEXAY MOYTSIMHM, HOPOUIACHHBIMM TEJIOM 34
[I0CJIEIOBATEIbHBIE PABHBIC IPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBMYKEHUU C
HAa4aJbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yueHue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocurensHOocTH ['anmunes. IlepBwiii 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpuniun cynepno3uuuu cwi. Bropou 3akoH Herotona st
MaTepuaabHON TOUku. Tpernil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenne. Buabl TpeHus (mokos, ckoJjibkeHus, kadeHus). Cuna Tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJbXEeHUs U cuia TpeHus nokos. Koagduuuent tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B )KUIKOCTHU WJIU Tas3e.

[TocTymarenbHOE U BpalaTeabHOE IBIKEHHE a0COIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpalleHus. llneuo cuibl. YCnoBus paBHOBECUS
TBEPAOTO TEJIA.

TexHuueckre yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: OAIINITHUKY, JBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuu.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TEI.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehOpMaIIiH.



HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzydenne nBmxeHust Opycka 1Mo HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIPYTOCTH, BO3HHUKAKOIIMX B TNPYKUHE U
pPE3MHOBOM 00pasiie, OT UX JAehOpMaIIH.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonbl cCOXpaHeHUus 6 MexaHuKe

NMmynsc MaTtepuaibHOW TOUKM (Tesa), CHCTEMBbl MaTepUabHBIX ToYeK. Mmmyibe
CUJIbl M HW3MEHEHHE HMITyJbCa TeJa. 3aKOH COXpPAaHEHHsS HMITyJbca. PeakTMBHOE
JIBUKEHHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass »5sHeprusi MaTepHalibHOM Touykd. TeopemMa 00 HW3MEHEHHH
KMHETUYECKOU DHEPTUU.

[TotenmumanbHas sHeprus. [loTeHmanbHas 3Heprus ynpyro aeGopMupoBaHHOU
npy>kuHbl. [loTeHnuansHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHble U HENOTEHIHAIBHBIE CUIIbL. CBS3b pa0OThl HEMOTEHUUATBHBIX CHII
C U3MEHECHUEM MEXaHUYECKON SHEPIrUM CUCTEMBI TEI. 3aKOH COXPAHEHUS MEXAHUYECKOMN
DHEPI'UHU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckrue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHME: BOJIOMET, KOIED,
MPYXUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenne abCONIOTHO HEYNPYTOro yaapa ¢ MOMOUIbIO JIBYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHMEM MEXaHWYEeCKOW SHEPTUH Tejla Ha
MIPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Pasznes 3. MousiekyasipHas pu3uKa 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH M HMX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. uddysus. Xapaktep ABUKEHUS U
B3aUMOJEHCTBUS YaCTUIl BellecTBa. MOAENN CTPOCHHUS Ta30B, KUAKOCTEN U TBEPABIX TEI
1 00bSCHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojeneid. Macca u pa3Mepbl MOJIEKYI.
KonuuectBo BemectBa. [locrosinnas ABoraapo.

TennoBoe pasBHOBecue. Temmeparypa u €€ wusmepenue. lllkana Ttemneparyp
Llenbcus.



Mopens wuaeanbHOro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KUHETHYECKON
TEOPUH HICAIbHOTO ra3za. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpelIHel KHHETUYECKON
SHEPruM TEIUIOBOrO JABMKEHHs vacTull rasza. lllkana temnepatyp KenbBuna. ['azoBble
3aKkOHbI. YpaBHeHue MenaeneeBa—Knaneipona. 3akon JlansTona. M3omponecchl B
U7ealbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BemlecTBa. | 'paduueckoe mpeacTaBieHHe
M30IPOLIECCOB: U30TEPMA, N30X0pa, n300apa.

TexHuueckue ycTpoicTBa 1 MPaKTHUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHHUE BeliecTBa, GoTorpaduu MOJIEKYII
OPTraHUYECKUX COCAUHECHUN.

OmnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHMSL.

Mopens onbita lITepHa.

OnbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICUCTBUS.

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

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSHUS UICAIBHOTO T'a3a, U30MPOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Onpenenenue Macchl BO3/lyXa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpPEHUI 00BhEMa
KOMHAThI, IaBJICHUS U TEMIIEPATYPhl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTPaMU COCTOSTHUS pa3peKEHHOIO rasa.

Tema 2. Ocnosvl mepmooOuHaAMUKU

TepmonnHamMuueckass cucTeMa. BHYTpPEHHssT DJHEpPIUs TEPMOJAMHAMUYECKOU
cUCTEeMbl U crocoObl €€ u3MeHeHus. KommuecTBO TemioTsl U pabota. BHyTpeHHss
DHEPrusi OJHOATOMHOTO HMACAIBHOTO ra3a. Buawl Temonepenadu: TENMIONPOBOJHOCT,
KOHBEKIIUS, U3JIyYEHHUE. Y IeJIbHAs TEIJI0EMKOCTh BenlecTBa. KoamyecTBO TEMIOThI MpU
TeIuionepeaaye.

[Tonsitue 06 aguadbatHoM npouecce. [lepBolit 3akoH TepMoauHamuku. [IpuMenenue
MEpPBOTO 3aKOHAa TEPMOJMHAMUKM K wH3ompoueccaM. ['paduyeckas uHTEpHpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MPpoIeccoB B MPUPO/IE.

TeroBble Mamuubl. [IpuHIMNBL ASWCTBUS TeIOBBIX MamuH. [IpeoOGpazoBanus
SHEPruM B TEIUIOBHIX MalinHax. KoadduunueHT noyie3noro aelcTBUs TEIIOBOM MAIIIUHBI.
Hukn KapHo u ero xo3¢p@UIMEHT MOJE3HOr0 JIEHCTBUS. DKOJOTMYECKHE MPOOJIeMbl
TETUIO3HEPTETUKH.

TexHu4yeckre yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: JABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEH SHEPrUu TeJa MPU COBEPILIEHUH PaObOThI: BHUIET MPOOKHU U3
OYTBUIKM TIONl JCHCTBHEM CXKaTOTO BO31yXa, HarpeBanwe d(upa B JaTYHHOH TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.



OnbIT M0 aAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBod TypOWHBI, JBUraTedsi BHYTPEHHErO CrOpaHUs, PEaKTUBHOIO
JIBUTATEIIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcmapenue u kurneHue. AOCONIOTHas U
OTHOCHUTEIIbHAA BJAXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenpHas TemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBICHHUS.

Teépmoe Teno. Kpucrammmyeckue u amopdHble Terda. AHU3OTPONHUS CBOMCTB
kpuctaiuioB. Kuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [liaBneHue wu
KpucTayuM3anus. Y aelibHas TerioTa miasienus. CyOaumanusi.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTEpHUaJOB, B TOM
YUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl u3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanust  IIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanust KpuCTaioB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHOM BIAKHOCTH BO3/TyXa.

Paznen 4. djekTpoauHAMHMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alMs TeN. DJIEKTPUUECKUM 3apsi. J[Ba BuIa 3JEKTPUUECKHUX 3apsioB.
[IpoBOHUKM, NUAJICKTPUKA U TMOJYNPOBOJHHMKU. 3aKOH COXPAHEHHUS DJICKTPUYECKOTO
3apsiia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbI SIeKTpUYECKUN 3apsil.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3ieKTpudeckoro nouist. [IpuHnmn cyneprno3uiuu
BJIEKTPUYECKUX MMOJIEN. JIMHNY HATIPSHKEHHOCTHU SJIEKTPUYECKOTO TIOJIA.

PaGora cun snektpocratuueckoro mosisg. IloTeHuwman. Pa3HOCTh MOTEHIMANOB.
[IpoBOOHUKM ¥ JUAJEKTPUKU B DIIEKTPOCTATHYECKOM Tone. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHIeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHAEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuyeckne yCTpOMCTBA W NPAKTHUYECKOE TNPHUMEHEHHE:  BJIEKTPOCKOI,
AMEKTPOMETP,  DJIEKTPOCTATHUYECKash  3allluTa,  3a3eMJICHHUE  DJIEKTPOINPHUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu



YCTpONUCTBO U IPUHIIUIT ICUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOWIAAX IUJIACTHH,
PACCTOSTHUSI MEXK]ly HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKHUM TOK. Y CJIOBHS CYIIECTBOBAHUS JJICKTPUUECKOro TOKa. McTouHnku
toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LenH.

DJIEKTPUYECKOE  COMPOTUBIICHUE.  YIIETbHOE  CONPOTHUBICHUE  BEHIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

Paborta anextpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTh 3JE€KTPUUECKOTO
TOKa.

DJIEKTPOJIBUKYILIAsl CUJIa U BHYTPEHHEE CONPOTUBICHHE MCTOYHMKA TOKA. 3aKOH
Oma 11 TOTHOM (3aMKHYTOM) AyieKTprueckoi renu. KopoTkoe 3aMmbIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTH TBEPABIX METALIOB. 3aBUCHUMOCTH COMPOTUBIICHUS
METaJIOB OT TeMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAsT TPOBOJUMOCTh TOTYITPOBOTHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUYECKHI TOK B PACTBOPAX U PACIUIABAX AJIEKTPOJIUTOB. DJNEKTPOIUTHUUECKAS
JIUCCOLIMALNS. DIICKTPOIIH3.

DneKkTpudeckuii ToK B razax. CamMOCTOSITENbHBI U HECAMOCTOSITEIbHBIN pa3psii.
Monnus. [1na3ma.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHECHUE: aMIIEPMETP, BOJBTMETP,
peocTaT, UCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTesibHbIe MPUOOPHI, JIECKTPOOCBETUTEIIHHBIC
MpuOOphl, TEPMOMETDP  COMPOTUBIICHMS, BAKyYyMHBIH MO, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, TTOTYITPOBOTHUKOBBIN U0/, TAIbBAHHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTbh CONPOTHUBJIEHUS LIUIMHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, IJIOIIAAN
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

CmenianHoe CoeIMHEHUE MTPOBOAHUKOB.

[IpssMmoe  u3MepeHue  BIEKTPOABMWKYIIEW  cuibl.  KopoTkoe — 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.



3aBUCUMOCTb CONPOTHUBJICHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

WckpoBoit pa3psia v MPOBOJIMMOCTh BO3TyXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne HIEKTPOABMKYIIEH CHIIBI HCTOYHMKA TOKa M €ro BHYTPEHHETo
CONPOTHUBJICHHUS.

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBS3H

N3yuenne kypca ¢usuku 06a30Boro ypoHsa B 10 kjacce ocyliecTBiseTCs C y4ETOM
COJIEpKaTENNbHBIX MEKIIPEJAMETHBIX CBSI3€H C KypcaMHM MaTeMaTUKH, OMOJIOTUH, XUMHH,
reorpaduu 1 TEXHOJIOTHH.

Meswxcnpeomemnvie nowsmusi, CBS3aHHbIE C M3YYEHHMEM METOJOB HAy4YHOI'O
NO3HAHUS: SIBJIICHUE, Hay4HbIN (DakT, rumoresa, Gpusnyeckas BEIUUYHMHA, 3aKOH, TEOpU,
HaOJII0JIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: peumieHUE CUCTEMBbl YpaBHEHM, JMHEWHas (QyHKIMs, napadoua,
runepOoa, ux rpa@uKku U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIMHU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI MU HUX
IIPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexaHmdeckoe [ABHKEHHWE B JKMBOW mpupone, Auddysus, ocmoc,
TEMJOOOMEH JKUBBIX OPraHU3MOB (BUIbI TEIJIONEPENayu, TEIUIOBOE pPaBHOBECHUE),
ANEKTPUUECKHUE SIBJICHUS B dKUBOUW PUPOJIE.

Xumus: JUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOECHUE ATOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEJ, JKUJIKOCTEH W Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBHXKEHHM C HCMOIb30BAHUEM MEXaHU3MOB, YUET
TPEHUsI B TEXHUKE, IMOALIMWIHUKH, HCIONb30BAHHE 3aKOHA COXPAHEHUS HUMITYJIbCA B
TEXHUKE (pakeTa, BOJOMET M JpYyrue), JBUrareilb BHYTPEHHETO CrOpaHHUs, IapoBas
TypOuHa, OBITOBON XOJIOAUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUN MOJTYUYEHHs] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAaHOMATepUajoB, U HAHOTEXHOJIOTHH, BJIEKTPOCTATHYECKAas
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN MIPUHTED,
AJIEKTpOHArpeBaTesibHbIe MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KUIIACC
Paznea 4. daekTpoanHammuka
Tema 3. Macnummnoe noe. I1eKmpoOMaZHUMHAA UHOYKYUA
[TocTostHHble MarHuThl. B3aumonelcTBHe MOCTOSHHBIX MArHUTOB. MaruuTtHoe
nosie. BexkTtop MarHuTHOM WHAYKIMHU. [IpUHIMIO Cyneprno3uiMd MarHUTHBIX IOJIEH.



JInHMM MarHUTHOM MHAYKUMU. KapTuHa TMHUI MarHUTHOW MHIYKLWH ITOJISI IIOCTOSTHHBIX
MarHuTOB.

MarsuTtHoOe Ioje NpOBOJHUKA ¢ TOKOM. KapTuHa JIMHMN MHAYKIMM MarHMTHOIO
ITOJISL JIMHHOTO MPSIMOTO NMPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KaTYIIKU
¢ TokoM. OnbIT OpcTrena. BzanMmoaeiicTBue NIpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOZyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ monynb W HampasiieHUe. [[BrykeHue 3apspKeHHOW 4YacTHLBI B
OJTHOPOJTHOM MarHuTHOM moiie. Pabota cumbl Jlopenia.

SIBneHHE DIEKTPOMArHUTHOW MHIAYKIUHU. [IOTOK BEKTOpa MarHWTHOW WHIYKIIMH.
DNEeKTPOABMKYLIAs CUJIA MHTYKIHUH. 3aKOH 3JIEKTPOMarHUTHOW MHAYyKUuuu Papanes.

BuxpeBoe nasekTpuueckoe Imosie. ONEKTPOABHKYINAs CWIa HHIYKUHA B
IIPOBOAHUKE, IBUKYILEMCS IIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHIyKTUBHOCTS. SBnenne CaMOMHAYKIIUU. DIIEKTPOABUKY LA cuia
CaMOMHIYKIIMH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: NMOCTOSHHBIE MarHWUTHI,
DNEKTPOMArHUThI,  JJEKTPOJABUIATENIb,  YCKOPUTEIM  DJIEMEHTApHBIX  YaCTHII,
WHIYKIMOHHAS T€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOI'O ITyYKa MAaTHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3aumogerictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBNeHHE 3JIEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJABIKYLIEH CHJIBI MHAYKUUMM OT CKOPOCTH H3MEHEHUs
MarHuTHOT'O TIOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Hccnenoanue eMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Pa3gen 5. Kosed0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBOOOIHBIE MexaHMUECKHE Kojiebanus. ["apMoHmueckue
konebanus. Ilepuox, yactora, ammiutyna u ¢asza konedbanuid. [IpyKUHHBIA MasTHUK.



MaremaTudeckuii MasTHUK. YpaBHEHHWE TapMOHMYECKUX Kojebanui. IIpeBparienue
HHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbublil KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUsS B U/1€aIbHOM
KOJIEOATeIbHOM KOHTYpE. AHAJIOTHUS MEXIYy MEXaHUYECKUMHU U 3IIEKTPOMAarHUTHBIMU
koneOanusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHMS SHEPrMM B HJCAIbHOM
K0JIE0ATEIbHOM KOHTYDE.

[IpencraBinenre o 3aryxaloluxX KojieOaHUsAX. BBIHyXJEHHbIE MeXaHUYECKUe
KoJjeOanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUSI.

[lepemenHsblil Tok. CUHYCOUANbHBIM EPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIUTYJHOE U IEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKECHMUS.

Tpanchopmarop. IlpousBoncTtBo, mnepenaya M HOTPEOJEHUE AIIEKTPUUYECKON
DHEPIrUU. OKOJOTWYECKHE PHUCKM NpH IPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
HCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: JIIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JUHUHU dJIEKTpoIiepesay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB  KojeOaTenbHOM cucTeMbl  (MPYXUHHBIA WM
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbsl  (3aBUCUMOCTH CWJIBI TOKA M HANpsDKEHHST OT BPEMEHHU) IS
ANIEKTPOMATHUTHBIX KOJIECOAHUIA.

Pesonanc npum  mocinenoBaTENbHOM — COCAMHEHMM — PE3UCTOPA,  KaTyLIKU
WHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH MEpHOAa MajblX KoJeOaHUM rpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpysa.

HccnenoBanne mepeMEeHHOr0 TOKA B LENM M3 IOCIEAOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyILIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBL, yclioBHs — pacnpoctpaHeHusa. lIlepuoa. CxopocThb
pacnpocTpaHeHHs U JUIMHA BOJHBI. [lonepeunsie U mpooibHbie BOIHBL. HTEephepeHuns
U 1udpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. YCJIOBHUS M3JIyYECHHs DJIECKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentauus BekTtopoB E, B, V B snmekrpomarHuTHOi BosiHe. (CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHE, MPEJIOMIICHHEe, NoJspu3anus, Audpakuus,
uHTepdepeHuus. CKopocTh NMEKTPOMArHUTHBIX BOJIH.



[IIxkana >JIEKTPOMATHUTHBIX BOJIH. I[IprMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pauOCBSI3U U TeNEeBUACHUS. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CpeIbl.

TexHuyeckre yCTpPOWCTBA U  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE MW MEIULMHE, pajap,
paauoNpuEMHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBanue U pacCIpOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHHUK 3BYKa.

Hab6nronenue orpakeHus: M peIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnn u qudpakiiii MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOnronenue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJOW M 4aCTOTOM
KoJieOaHui.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHHE,
noJisipu3anys, upakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMonuHeitHOE pacIpOCTpaHEHUE CBETA B OJIHOPOJHOM
cpene. JIyd cBeta. TOUCUHBIN UCTOYHUK CBETA.

OtpaxkeHrne cBeTa. 3aKOHbI OTpakeHusi cBera. llocTpoeHuwe u300pakeHHT B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTta. 3akoHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomnenus. IlomHoe BHyTpeHHee otpaxkenue. [IpenenpHbIi  yron  MOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 6eoro ceera. LlBer.

Cobuparonie u pacceuBaromye JUH3bI. ToHKas JuH3a. POKYCHOE PAcCTOSHHE U
onTHYecKas cuiia TOHKOM JuH3bL. IlocTpoenue wu3o0paxeHuid B coOuparomux u
pacceuBaromux JiMH3axX. PopMysia TOHKOM JIUH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MuaTepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HaOJIOJICHUST MaKCUMYMOB U MHUHHUMYMOB B HHTEP(PEPEHIIMOHHONW KapTHHE OT JABYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus ceera. JudpakumoHHas pemérka. YCIOBHE HAOMIOACHUS TJIaBHBIX
MaKCUMYyMOB TPH TIaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyMa,
¢doToanmapar, MPOSKIMOHHBIA anmnapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
mudpakIMOHHAs PEMIETKA, TOISIPOUSI.

Jlemoncmpayuu



[IpssMonuHEiHOE  pacHIpOCTpaHEHUE, OTPAKEHHE W  NPEJIOMIICHHE  CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Habmronenue natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

Hab6nronenue nucnepcnu cBera.

[Tonydenue cekTpa ¢ MOMOIIBIO TPU3MBL.

[Tony4yenue cnekTpa ¢ mMOMOIIBI0 TUGPAKITUOHHON PEMIETKH.

Hab6nronenue nosnsipuzanuu cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenune nokazaTens NpeJoOMIICHHS CTEKIIA.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Hab6nronenue nucnepcuu ceera.

Pazgen 6. OcHOBBI cClIeIHAIbHON TEOPHUH OTHOCHUTEIBLHOCTH

I'pannipl OPUMEHMMOCTH KJIacCU4YecKol wmexaHuku. llocTynarel crennanbHOM
TEOPUU OTHOCHUTEIILHOCTH: HWHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe,
TIPUHITUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKpAILCHHE
JUTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJIbCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmolt K6AHM OGO ONMUKU

®otonsl. Gopmyna [lnanka cBs3u sHeprur POTOHA C €r0 YACTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaenoBanue ¢otoddpdexkra. Onbitel A. I'. CronetoBa. 3aKOHBI
dbotorpdexra. VYpaBuenue DOitHmTeHa a1 doroddpdexra. «KpacHas rpaHuIay
dhororddexra.

JlaBnenne ceera. OnbiTol I1. H. JIeGenera.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHudyeckre yCTpOWCTBA W  MPaKTHYECKOE TMpUMEHEHHEe:  (POTODIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETo GoTodddexTa.

CBeToauo.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. Ombitel Pesepdopna mno paccesHuro o -4acTHIL.
[Inanerapuas monens atoma. [loctynarsl bopa. M3nyuenue u norioiieHue GOToHOB Mpu
NepexoJiIe atoMa C OJHOrO0 YPOBHS JHEpPruM Ha Apyroil. Bunbl crnektpoB. Cnekrtp
YPOBHEN 3HEPIUHU aTOMa BOAOPOLA.

BonnoBeie cBoiictBa wactunl. Bomuel ae bpouna. KopnyckynsspHO-BOJTHOBOU
IyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckre yCTpoMCTBAa M NPAKTUYECKOE NPHUMEHEHUE: CIEKTPAJIbHBIA aHaJU3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mopguens onsita Pesepdopra.

Omnpenenenre JUIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Habmronenue nuHeHYaTOrO CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  TOKA3BIBAIOIIUE  CIOXKHOCTH  CTpoeHusa  sapa. OTkpeiTHE
paanoakTuBHOCTH. OmnbITl Pe3zepdopaa mo omnpeneneHuro cocTaBa paauOaKTHUBHOTO
uznyuyenusi. CBoiicTBa anbda-, 6eta-, raMMa-u3ayyeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIC OPraHU3MBI.

OtkpeiTHEe mTpoTOHa W HeilTpoHa. HyxnonHas wopnens snpa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anba-pacnaa. DJIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacmaj. ['aMma-u3TyyeHHeE.
3aKOH paguOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepexT Macchl sapa.

Anepnsble peakunu. [lenenue u cuHTe3 A1ep.

SAnepubiit peaktop. Tepmosinepusiii cunTe3. [IpoOaeMbl U MepCHEKTUBBI AIEPHON
SHEPreTUKHU. DKOJIOTUYECKHE ACIIEKTHI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.

dyHaaMeHTalIbHbIC B3auMOJIeUcTBUS. EquHCTBO (prznueckoil KapTUHBI MUPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHMUE: IO3UMETp, Kamepa
Buinibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3HPYIOIINX YACTHII.

Yuenuueckuii skcnepumenm, 1abopamopsie padbonvl

Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHA acTpOHOMHH. [IpukiagHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMHUM.



Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUIMUMOE JIBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeynas akTUBHOCTb. Mctounuk sHeprun ConHIa U 3BE31. 3BE3MBI, UX
OCHOBHBIE€ XapAaKTEPUCTUKH. [lnarpaMma «CHEKTpadbHbIA KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIAaBHOW MOCJIE0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl 3BE3]] IJIaBHOM
NOCJEN0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MNPEICTABICHUS O
MPOUCXOXKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3.

Mneunstii I[lyte — Hama [amaktuka. Ilonoxenwme u nBwxkenue CoyiHIA B
lNanaktrke. Tunbl ramakTuk. Paguoramaktuku W kBaszapbl. UEpHbIE IBIPBI B sAApax
TaJIaKTHK.

Bcenennas. Pacmmipenne Bcenennoit. 3akon Xa006ia. Pasz0beranue raiakTHK.
Teopus bonbuioro B3peiBa. PekToBOE M3ydYeHUE.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl ACTPOHOMMH.

Vyenuueckue nabnrooenus

HaGntoneHuss HEBOOPYXKEHHBIM TIJ1a30M C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX
NPWIOKEHUHN AJI ONpEAesICHUs NOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJIyIIapys U IPKAE 3BE3BI.

Habnronenus B teneckon JlyHsl, miianet, Mieunoro Ilytu.

O06o0maromiee MOBTOPEHUE

Ponb pu3uky u acTpOHOMHUN B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIIMAIIBHON H
ATUYECKON cdepax AesTENbHOCTH YEJOBEKA, pOib U MECTO (PU3UKUM U aCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa, pojb (u3zmdyeckoil Teopuu B (HOPMHUPOBAHUU
MPEACTABICHU O (U3MYECKON KapTHHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpPA B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUIN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusnku 06a30Boro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ y4ETOM
coJiep KaTeNIbHbIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meowxcnpeomemnvie nowsamus, CBSI3aHHbIE C WM3y4YEHHMEM METOJOB HAy4YHOI'O
MO3HAHUS: SBJICHHE, HAYYHBIH (akT, TMMOTe3a, pu3ndeckas BeTUYMHA, 3aKOH, TEOPHS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: peunieHHe CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECCTBO,
BEKTOPbl M MX NPOECKLUHM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTapHbIX (PYHKIUN, TPU3HAKU MOJ00MSI TPEYrOJbHUKOB, OINpPEAENICHUE IJI0IIaIu
II0CKUX Uryp u 00bEMa Tell.

buonocus: snextpuueckue SIBIEHUS B KMBOW MPUPOJIE, KOJIeOATeNbHbIE ABUKEHUS
B KMBOU IIPUPOJIE, ONTHYECKHUE SBICHUSA B XKUBOW IPUPOJE, ACHUCTBHE paguallHd Ha
KUBBIE OPTAHU3MBI.



Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKAs CTPYKTypa TBEPABIX Te,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBINA aHAJIU3.

l'eoepagusa: MarHuTHBIE MOJIOCa 3eMIIM, 3aJI€KU MAarHUTHBIX Py, (HOTOChEMKA
3eMHOU MMOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPSICEHU.

Texnonocusi:  TMHUW  DJIEKTpONEpENad, TIEHEpaTop  NEPEMEHHOrO0  TOKa,
AJEKTPOJIBUTATENb, MHAYKIIMOHHAS TI€Ub, pajap, paIuonpuEMHHK, TEICBU30D, aHTCHHA,
tenedoH, CBYU-nieub, MpoeKIMOHHBIN arnapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHAas OaTtapes.

ININTIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpeamera «®Pusuka» HA YpPOBHE CPEAHET0 OOIIETro
oOpazoBaHusi (0a30BbIA YpOBEHb) JOJDKHO OOECHEUYUTh JIOCTHXKEHHE CIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHUS Yy4eOHOTO mpeameTa «DU3UKA» TOTKHBI
OoTpaxxaTb ~ TOTOBHOCTh ¥  CIIOCOOHOCTh  OOy4YaromMXcsi  PyKOBOICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEW  TO3MIIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUN, COOTBETCTBYIOIIMNX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa
JNEATEIBHOCTH B IPOLECCE peaar3allud OCHOBHBIX HANpPaBJICHUM BOCHUTATEIbLHOM
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOy4Yarolmerocss Kak aKTUBHOIO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJIUIIHOHHBIX 001I1e4eI0BEYECKIX T'YMaHUCTUYECKUX 151
JEMOKPAaTHUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TIPaKIAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIINY;

YMEHHUE B3aUMOJICHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIMSIMHU ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO IMOBEACHUS;



CIIOCOOHOCTh ~ OILICHMBATh CHUTYyallMl0 W [PUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W ILIEHHOCTH, B TOM YHUCIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs SCTETHKY HAYYHOIO TBOPYECTBA,
npucyuero Gu3n4ecKoil Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:

WHTEpPEC K Pa3InuHbIM chepaM MpoPECCHOHAIBHON NeATeILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3MKOW M TEXHWKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP OymyIeit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JIacTU
(hU3MKHN HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTD IKOJOTUYECKON KYJIBTYphI, OCO3HAHKE II100AILHOTO XapaKTepa
AKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBJICHUE JIECWCTBUA B OKPYXKAIOWIEW Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIpeHue ONbITa NEATEIBHOCTH 3KOJOTHUYECKOW HANpPaBICHHOCTH HAa OCHOBE
MMEIOTUXCS 3HAaHUH 110 (hU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAay4YHOH JESATETbHOCTHU, TOTOBHOCTh B MPOLIECCE M3YUYEHUS
(GU3UKA  OCYHIECTBISTH  MPOEKTHYHD U HUCCIENOBATEIbCKYIO  JIEATEIbHOCTh
WHJIUBUAYAJIBHO U B TpYMIIE.

METAINPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyalIM3UpPOBATh MPoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;
ONpPENENATh LENU JAESATEIbHOCTH, 3aJaBaTh IIAPAMETPbl M KPUTEPUM UX
JOCTHKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKHUX
SABJICHUSAX;
pa3pabaThiBaTh IUIaH peEHIEHUS MpoOJeMbl C YYETOM aHajdn3a HMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OLICHHBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIEACTBUM ACSATEIBHOCTH;



KOOPAMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHSIX PEAlbHOrO, BUPTYaJIbHOI'O U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBHSI;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQZIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU M  METOJaMU
($u3nueckoil HayKu;

BJA/I€Th HABbIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON M IPOEKTHOM MAESITEIBHOCTU B
o0yacTu PU3UKHU, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pemieHuss 3amad  (U3MYECKOTO COACpXKAHMS, MPUMEHEHUIO pPAa3IMYHBIX METOOB
MTO3HAHUS;

BJIAJACTh BHUJAMHM  JEATEIBHOCTH II0 IIOJYYEHHIO HOBOTO 3HAaHHWS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX CUTyalUsX, B
TOM YHCJIE€ TIPU CO3/1aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJIATh PUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UPOBATH 3a7a4dy, BbIIBUTAThH
TUIOTE3y €€ PELICHMs], HAXOAUTh apryMEHThI I JOKa3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOJE PEUICHUS 3aJaud pe3ybTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTb M  (POPMYJIHpPOBATH COOCTBEHHBIE 3aJayd B  00pa3oBaTEIbHOU
JEsITeIbHOCTH, B TOM YHCJIE IPU U3YUEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETh  NEPEHOCUTh 3HaHMS MO  (U3MKE B  MPAKTHYECKYI0  00JacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJEH, IIPEJIaraTb OpUTrHHAIbHBIE TOAXOABI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IMyCKaIOIUe albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmanmeii:

BJaJ€Th HABBIKAMHM TMOJy4YeHUS HHPopMauuu (U3HYECKOTO COACpKaHUA U3
VMCTOYHHKOB Ppa3HbIX THUIOB, CaMOCTOSITENBHO OCYIUECTBIATh IIOMCK, AaHaJIW3,
CUCTEeMATHU3allMI0 W HWHTEpIpeTanuio WHGOPMalMu pa3iNuHbIX BHIOB U (QOopM
IIPEICTABJICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTUN B
pEIlIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX 33]a4 ¢ COOIIOACHUEM
TpeOOBaHUIl JPrOHOMHUKH, TEXHHUKH OE€30MacHOCTH, THTHEHBI, PECypcocOepeKeHus,
IPAaBOBBIX U 3TUYECKUX HOPM, HOPM UH(POPMALIMOHHOH 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO COAEPKAHUSA B PA3NMYHBIX (opMarax ¢ yuy€ToM
Ha3HAa4ueHUsT WH(POpMalUMKU M LEJIEBOW ayIUTOpPUH, BBIOMpas ONTUMAabHYI (opMy
MIPEACTABJICHHS U BU3yaTU3allUU.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeCTBHSA:



OCYULIECTBIIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYalUi U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MIOHUMAaTh M WCIIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOWM W WHIAWBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JCUCTBUHN C YUETOM OOLIUX MHTEPECOB
Y BO3MOYKHOCTEHN Ka)JOT0 YJICHA KOJUIEKTUBA;

MIPUHUMATH LEJIA COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ TIOCTHXKEHUIO: COCTABIIATH IIJIAH JIECTBUM, PACIPEICIIATh POJIM C YUETOM
MHEHUN YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJAJa M KaXKJOT0 yYaCTHHKA KOMaHIbl B OOIIUN
pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  MPOEKTHI, OIEHWBAaTh MAEU C TO3ULIHM  HOBU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIUYHBIX CUTYaLUSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHHBeEpCaJbHbIE Y4eOHbIC 1CHCTBHUS
Camoopranusanus:
CaMOCTOSTENIbHO OCYLIECTBIISATh MO3HABATENbHYIO JACSITENIBHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUH, BBIABIIATH POOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTaBJIATh IUIAH PELICHUS PAacUETHBIX M KAa4ECTBEHHBIX 3ajady,
IUIAaH  BBIMOJHEHUST NPAKTHUYECKOM paboThl € y4€TOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;
NABATh OLICHKY HOBBIM CHUTYalMsIM;
paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUMH;
JienaTh ~ OCO3HAHHBIM  BBHIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha  celd
OTBETCTBEHHOCTbH 3a PELICHHUE;
OLICHUBATh TPUOOPETEHHBIN OIIBIT;
CIocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAUIMU B 001acTU (U3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
NaBaThb OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISAM;
BJIA/IETh HAaBBIKAMH MO3HABATEJIBbHON pEQIEKCHMH KaK OCO3HAHMS COBEPIIAEMbIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;
UCIIONIb30BaTh MPHUEMBI PEeQIIEKCHUH JJs OLIEHKH CHUTyalldd, BBIOOpa BEPHOTO
peuieHus;
YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHMS [10 UX CHUKECHHUIO;



NPUHAMATh MOTHUBBI M apTyMEHThl JPYTHX TP aHAIU3e pPe3yJIbTaToB
JESITeIbHOCTH;

NIPUHAMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBl JPYIrHX TpH aHaJM3e pPe3yJbTaToB
JCATCIIEHOCTH;

NpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporecce MOCTMKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOSHUS TPOTPAMMBI IO
(bu3uKe 11 YPOBHS CPETHETO O0IIEro 00pa3oBaHus Y 00yJarOIIMXCs COBEPIIICHCTBYETCS
SMOIMOHAIBHBIN HHTEJUICKT, TIPEIOJIaraomui cOpMHUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIFOYAIOIIET0 CIOCOOHOCTh ITOHUMAaTh CBOE 3MOITMOHAILHOE
COCTOSIHHE, BUJIETh HAIIPABJICHUS PA3BUTHSI COOCTBEHHOW AMOIMOHAIBHOUN cephl, OBITh
yBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMS, BKIIIOYAIONMIETO  CAMOKOHTPOJb, yMEHHE IPHHHMATH
OTBETCTBEHHOCTH 3a CBOE IMOBEACHHE, CIIOCOOHOCTH aalTHPOBATHCS K SMOIIMOHATBHBIM
W3MEHEHUSIM U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHHUIO IENH U
yCIexy, ONTUMHU3M, HHHIIMATUBHOCTh, YMEHHE JICHCTBOBaTh HCXOAS W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIECH CIIOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBLHOE COCTOSIHHE
IPYTHUX, YYUTBIBATH €0 TPU OCYIIECTBICHUN OOIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIIePESIKUBAHHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAMBaTh OTHOIICHHUS C
JAPYTUMH JIOABMH, 3a00THTHCS, IPOSABIIATH HHTEPEC M pa3peiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K koniy oOyuenust B 10 kjacce npeaMeTHbIE pe3yiabTaThl Ha 0Aa30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUIA:

JIEMOHCTPUPOBATh HA TMpUMEpax poib M MecTo (GU3UKM B (HOPMHPOBAHUU
COBPEMEHHOW Hay4YyHOM KapTUHbBI MHUpa, B Pa3BUTHUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIbHOCTH JIHOJIEH;

VUUTHIBATH  TPAHUIBI  MPUMEHEHHS]  HM3YYCHHBIX  (U3MUECKUX  MOJIENICH:
MaTepuaibHas TOYKa, WHEpPUUAIbHAs CUCTEMa OTCYETa, aOCONIOTHO TBEPAOE TEIO,
WJICAUIbHBIA Ta3, MOJEIU CTPOCHHUS Ta30B, JKUAKOCTEM WU TBEPABIX TEJ, TOYEYHBIN
AIEKTPUUYECKUHN 3apsi/i PU pellieHnH PU3NUECKUX 3a]1ay;

pacrio3HaBath (uznueckue SBICHHUS (MPOIECChl) M OOBSCHATH HMX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHHS BEUIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE TMPSIMOJIMHENHOE JIBUKECHUE,
CBOOOJHOE TaZeHHE Tell, JBUKEHUE MO OKPY>KHOCTH, WHEPIUS, B3aUMOJICUCTBUE TEll,
i dy3usi, OpOyHOBCKOE JABUKEHUE, CTPOCHUE >KUJIKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0bEéMa Ted Mpu HArpeBaHWM (OXJIAXKACHHH), TEIUIOBOE pPaBHOBECHE, HCHApeHUe,
KOHJEHCAIMs, TJIABJIICHUE, KPUCTAJIN3alKsl, KUTIEHUE, BIIAXKHOCTh BO3/1yXa, MOBBILICHUE



JABJICHUA Ta3a IIPU €r0 HarpeBaHWM B 3aKPBITOM COCYZE, CBSI3b MEXJY IapamMeTpaMu
COCTOSIHHS Ia3a B U30MPOLECCAX, IJICKTPU3ALINS TeJl, B3AUMOJCHCTBHE 3apsI0B;

ONUCHIBATh MEXAHUYECKOE JIBJKEHUE, UCIOJIb3Yysd (U3NYECKUE BEJINYUHBL:
KOOpAUHATA, IyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIA, UMITYJIbC
Tena, KUHETUYECKas »JHEprus, NOTCHIHAIbHAS >SHEpPrus, MeXaHW4yeckas padora,
MEXAHUYECKasi MOIIHOCTb; MPU ONUCAHUM NPABUIBHO TPAKTOBATH (DPU3MUECKUN CMBICI
UCIOJb3YEMBIX BEJIMYMH, HUX OO0O3HAYEHUS U EAMHMIBI, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIMUYUHAMU;

ONKCHIBATh U3YYEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEILIOBBIE SIBJICHUS, HCIOJb3YS
busznueckrue BETWYHMHBL: JaBJICHHUE Ta3a, TEMIIepaTypa, CpeAHssl KUHETUYEeCKasi SHEPTHUs
Xa0THUYECKOIO  JBWIKEHUS  MOJIEKYJ, CpEOHEKBaJpaTU4Has CKOPOCTb  MOJEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHssSI 3Heprusi, pabora raza, Ko3(QQUIUEHT IMOJE3HOTO
JEUCTBUA TEIJIOBOTO JBUraTeNs; MPU OMHCAHUM MPABHIIBHO TPAKTOBAaTh (PU3UYECKHIA
CMBICII HCIIOJb3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IWHULbI, HaXOAUTh (HOPMYJIbL,
CBSI3bIBAIOILME JAHHYIO (PU3UYECKYIO BEJIUUUHY C IPYTHMU BEJINYUHAM;

ONMCHIBATh M3YYCHHBIE JJICKTPUYECKHE CBOMCTBA BEUIECTBA M DJIEKTPUYECKHE
ABJIEHUSI (IIPOLIECCHI), HCHOJIb3Ys (PU3MUECKHUE BEJIMYHMHBL: JJIEKTPUUYECKUN 3apsf,
ANEKTPUYECKOE MOJIEe, HANPSHKEHHOCTh MOJISL, MOTEHIMAl, Pa3HOCTh MOTEHUIUAIOB; MpPH
ONMKMCAHUM MPABUIBHO TPAKTOBATh (DU3UYECKUU CMBICI HMCIHOJBb3YEMbIX BEJIMYUH, HX
0003HAUYECHUS U €JUHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOUINE JAHHYIO (U3HYECKYIO
BEJIMYUHY C JPYTUMH BEIUYMHAMM;

aHAJIM3UPOBaTh (PU3NUYECKUE MPOLECCHI U SBJICHUS, UCHOb3Ys (PU3MUECKUE 3aKOHBI
U TpUHIUNBL 3akoH BcemupHoro Ttsrorenud, |, |l m Il 3axkonsr HeroTona, 3axoH
COXpaHEHUsI MEXAHMYECKOW HHEPruu, 3aKOH COXPaHEHWs HMIYJbCa, MPUHLHUII
CYNEpPIO3ULIMA CWJI, [PUHLWI PaBHONPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHEW KWHETUYECKONM OHHEPruu TEIJIOBOrO JABMKEHUS MOJIEKYJI C aOCOJIIOTHON
TEMIIepaTypol, MEpPBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHS AJIEKTPUUECKOTrO
3apsiga, 3akoH KynoHa, mpu 3TOM pasianyarh CIOBECHYIO (DOPMYJHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpAXKEHHUE U YCIIOBHS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLMIBI JEHCTBUS MAaIUH, TPUOOPOB U TEXHUYECKHX
YCTPOMCTB; paszinyaTh YCIOBUSL UX O€30MaCHOrO HCIHOJIb30BaHUS B MOBCEIHEBHOMN
KU3HH;

BBITMOJIHATH 3KCIIEPUMEHTHI MO0 UCCIEA0BAHNIO0 (PU3UUECKUX SBJICHUI U MPOILIECCOB C
UCIIOJIb30BaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, MpH 3TOM (POpPMYIUPOBAThH
npobseMy/3afady W TUIOTE3y Y4YE€OHOrO HSKCIEpPUMEHTa, cOOMpaTh YCTAHOBKY W3
IPEI0KEHHOT0 000pyI0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBJISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, IIPU ITOM
BbIOMpATh ONTUMANbHBII CIMOCO0 HW3MEPEHHs] M HCIOJIb30BaTh H3BECTHBIE METObI
OLICHKH MOTPEIHOCTEN U3MEPEHU;



UCCJIeI0BATh 3aBUCUMOCTU MEXIy (PU3NYECKUMU BEIMYMHAMH C UCIIOJIb30BAHUEM
NPSIMBIX MU3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yibTaThl
MOJIy4YeHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMUH B BUZAE TaOIUIl U rpaduKOB, JENaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

coOmro1aTh MpaBmuiia 0€30MaCHOTO TPY/ia MPY MPOBEACHUHN UCCIICIOBAHUMA B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKON W MPOEKTHON JEATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1a0OpaTOPHOTO 000pYAOBAHMUS;

pemarh pacdy€THBIC 3aJa4d C SBHO 3aJaHHOW (DU3UYECKON MOMAEIBI0, MCIOJIB3YSI
¢bu3nYecKue 3aKOHBI W TPUHIIMIIBEI, Ha OCHOBE aHajW3a YyCIOBHS 3aJadd BHIOWpATH
(M3UYECKYIO0 MOJICIb, BBIICIATh (PU3NUECKUE BETUIHHBI U (DOPMYJIbI, HEOOXOIUMBIC IS
e€ peuieHus, NPOBOJUTh PACUYETHI U OLICHUBATH PEAIBHOCTH IOJTYYEHHOTO 3HAYCHUS
(hU3UYECKON BEJIMYUHBI;

pelaTh KAa4eCTBEHHBIC 3a/1a4M: BBICTPAUMBATH JIOTMYECKHM HENPOTUBOPEUUBYIO
LETIOYKY PpAaCCYXKJICHUW C OINOpPOM Ha W3YyYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3nYecKue SBICHUS;

UCIIOJIb30BaTh TPHU PEIICHUU Y4eOHBIX 3a/lad COBPEMEHHbIC HH(OpMAIMOHHBIC
TEXHOJOTUU [JIl TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPHPETALUU U NPEACTABICHUSA
y4eOHOM U HayYyHO-TIOMYJIIpHON MH(GOPMAIUU, TOTYYECHHON U3 Pa3IuYHbIX UCTOUHUKOB,
KPUTHUYECKU aHAJIM3UPOBATH MOTyYaeMyro HH(POpMaIIHIO;

NPUBOJUTH TMPUMEPHI BKIIAJa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOW JKM3HU IS
oOecrieyeHuss O€30MACHOCTM TpH OOpallleHHUH C T[pudopaMu U TEXHUYECKUMU
YCTPOWUCTBAMH, JII COXPAHEHHS 3JI0POBbs W COOJIIOJCHHUS HOPM JKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIINE C BBHINOJHEHUEM PA3IMYHBIX COIIUATLHBIX POJICH, MJIAHUPOBATH
paboTy Tpynmbl, palUOHAIBHO paclpenesTb O00S3aHHOCTH W IJIAHUPOBATH
NEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJIeKBaTHO OLEHHUBATh BKJIAJ Ka)JOro W3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.

K xoniy obyuenuss B 11 kjiacce mpenMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

JEMOHCTPUPOBATh Ha TIpUMEpax pojib U MecTo (U3MKM B (GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbBI MHpPA, B PA3BUTHU COBPEMEHHOM TEXHHUKUA U
TEXHOJIOTUHA, B TMPAKTUYECKOW JEATEIBHOCTU JIFOAEH, LEIOCTHOCTh W E€IMHCTBO
(bu3MYeCcKOl KapTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI NMPUMEHEHUSI M3YUYEHHBIX (PU3MUECKUX MOJENeH: TOYEUHBIN
ANEKTPUYECKUH 3apsif, Jy4 CBETA, TOUCYHBI MCTOYHUK CBETA, AJIEpHAsl MOJAENb aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO s/Ipa MPU PENICHUH (PU3UYECKHUX 3a]1ay;

pacno3HaBath (HU3MYECKUE SBICHUS (MPOIECChI) M OOBICHATH WX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKH M KBAHTOBOW (DM3HUKHU: DIEKTPUYECKass NPOBOIUMOCTD,



TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JEUCTBUS TOKa, B3aUMOJECHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAsT UHAYKIUS, AEHCTBUE MAarHUTHOTO MOJII Ha MPOBOIHUK C
TOKOM M JABWXKYIIUNCA 3apsifl, JIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJHBI, IPSIMOJIMHEWHOE
pacripoCcTpaHEHHE CBETa, OTpPaKEHUE, MpeJoMIICHHE, MHTephepeHuus, AUPpPaKkius u
MOJISIpU3aIisl CBETa, JUCIepcus cBera, (oTtodnekrpudeckuii hdext (pororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CIEKTpa aroMa BOJOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMUCHIBATh M3yUYEHHBIE CBOMCTBAa BeIIECTBA (DJICKTPUYECKUE, MAarHUTHBIE,
ONITUYECKHUE, IICKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CpPE) M DIEKTPOMArHUTHBHIE
ABJIEHUS (TPOIIECCHI), UCTIONB3YSl (U3NUYECKUE BEIMUMHBI: SJCKTPUUECKUN 3apsijl, CUiia
TOKa, DJEKTPUUECKOE HaNpsHKEHUE, JJIEKTPUUECKOE CONPOTUBJIICHHE, pPa3HOCTb
MOTEHLMAJIOB, 3JIEKTPOABIKYIIAs CUila, paboTa TOKa, MHAYKIMSI MarHUTHOTO MOJIs, CHJIa
Awmrmepa, cuna JlopeHIla, WHIYKTUBHOCTh KaTyIIKH, OSHEPTUsS DSJICKTPHUECKOTO U
MarHMTHOTO TIOJIEH, MIEPUOJ U YacToTa KoyuieOaHUil B KOoieOaTeIbHOM KOHTYpE, 3apsii U
Cila TOKa B IIPOLECCE T'apMOHMYECKUX HIIEKTPOMArHUTHBIX KoseOaHul, (OKycHOe
paccTosiHUE M ONTHYECKas Cujla JIMH3bI, I[PU OINUCAaHUM TPABUIBHO TPAKTOBATH
(bu3nUYeCKnuil CMBICII UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U €IUHUIIbI, YKa3bIBaTh
(dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BETUYHUHY C IPYTHMH BETHYHHAMU;

OTHCHIBATh W3YYCHHBIE KBAHTOBBIE SIBIICHUS W TPOIIECCHI, UCTOIB3Ys (hrU3HUecKue
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA, SHEPTUs
U UMIyJbC (POTOHA, IEPUOJ MOy pacaga, SHEPTUsl CBSI3U aTOMHBIX sIJIep, PU ONMHUCAHUU
MPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICIT HCTIOIB3yEeMbIX BEIMYUH, MX 0003HAUCHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIHUMHY C
APYTUMHU BETMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3NIECKON BETUUHHBI;

aHaJIM3UPOBaTh (PU3MUECKUE MPOLIECCHI U SBJICHUS, UCTIOIB3YS (PU3NUECKHE 3aKOHBI
Y NPUHLUOBL 3aK0OH OMa, 3aKOHBI IMOCJIEOBATEIBLHOTO U MapajuIeIbHOTO COEIMHEHUS
MMPOBOAHUKOB, 3aKOH JIxoyns—JIeHnma, 3aKOH AIEKTPOMAarHMTHOM WHIYKIHMH, 3aKOH
NPSIMOJTMHEHHOTO ~ pPAclpOCTpAaHEHUS] CBETa, 3aKOHBI OTPaXCHHUS CBETa, 3aKOHBI
MpPEJIOMJICHUSI CBETa, ypaBHEHHE OWHIITEHHA misi Gotodrddexra, 3aK0OH COXpaHEHUS
SHEPruM, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHUS JIJIEKTPUYECKOTO 3apsia,
3aKOH COXpaHEHHsI MacCOBOTO YHcCIia, MOCTyIaThl bopa, 3aKoH paJnoakTUBHOTO pacnaja,
Opyd OTOM pa3IuyaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YeCcKOoe
BBIPXKEHHE U YCIOBHS (TPaHUIIbl, 00JACTH) MPUMEHUMOCTH;

OTpE/ENATh HANpPAaBJIEHUE BEKTOpPAa HMHIYKIIMM MarHUTHOTO MOJsI MPOBOJHHUKA C
TOKOM, CuJIbl Amniepa u cuiibl JlopeHna;

CTPOUTh W ONHUCHIBaTh H300pa)kK€HUE, CO37aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUI0 (PU3HUECKHUX SIBICHUN U MPOLECCOB C
UCIIOJIb30BaHUEM TPAMBIX U KOCBEHHBIX HM3MEPEHH: MpU 3TOM (POpMYIHUPOBATH
npoOjemMy/3agady W THUIIOTE3y Y4YeOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEII0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;



OCYLIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (PU3MUECKUX BEIMYUH, IIPU 3TOM
BBIOMpATh ONTUMAJBHBIA CMOCOO M3MEPEHUs M HCIOJIb30BaTh HM3BECTHBIE METObI
OLICHKH ITOTPEIIHOCTEN U3MEPECHUN;

MCCIIEIOBaTh 3aBHUCHUMOCTH (DU3MYECKHX BEIMYMH C HCIOJBb30BAHUEM MPSIMbIX
U3MEpPEHUIl: TpHU STOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCHUPOBATH pPeE3yJbTaThl
MOJIy4YeHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYUH B BUAEC TaOMUIl U TpaduKoB, AelaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHNUS;

co0roaTh nmpaBuia 6€30MacHOro TpyAa MPU MPOBEACHUH UCCIEIOBAHUN B paMKax
y4e0HOTO 3KCHEPUMEHTa, y4eOHO-UCCIIEOBATENbCKON U TMPOEKTHON AESITeNbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JAOOpaTOPHOTO 000pyAOBaHNUS;

pemarh pacuy€THbIE 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEIbIO, MCIIONb3Ys
¢u3nueckue 3aKOHbl M TPUHIUIBI, Ha OCHOBE aHalW3a YCJOBMS 3a/laydl BbIOMpATh
(U3UYECKYIO0 MOJEIb, BBIIEIATh (PU3NUECKHE BETUYHHBI U (POPMYJIbl, HEOOXOIUMBIE JJIs
e pelieHus, MPOBOJUTH PacUYEThl M OLIEHWBATH PEATbHOCTH IMOIYYCHHOTO 3HAYCHUS
(bu3NYECKOIl BETNYHHBI;

pelath KayeCTBEHHBIE 3aJaud: BBICTPAaMBaTh JIOTMUECKU HENPOTUBOPEUUBYIO
LENOYKY pacCyXIE€HUH C Omopoil Ha U3y4YECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(buznyeckue sBJICHUS;

MCIIONIb30BaTh TPU PEIICHUH YYeOHBIX 3aJad4 COBPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJOTMHM JUId TIOMCKA, CTPYKTYpUPOBAaHMS, HHTEPOPETAlMUd U NPECTaBICHUS
y4eOHOW M HAyYHO-TIOMYJISIPHOM MH(POPMAIINH, TTIOTYYEHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHAJIN3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;

OOBSICHATh TMPUHIUIBI ACUCTBUS MAalINH, TPHOOPOB M TEXHUUYECKHX YCTPOMCTB,
pa3ianyaTh yCIOBHs X 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHOMN KU3HM;

OPUBOJUTH MPUMEPHl BKJIaJa POCCUICKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MIPOLIECCOB OKPYXKAIOIIEr0 MUpPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCTIONb30BaTh TEOPETHUECKHE 3HAHUS MO (U3WKE B TOBCEIHEBHOUN KM3HU IS
obOecrieueHnss 0€30MACHOCTH TIpU  OOpaIllEeHWH ¢ TpUOOpaMU U TEXHUYECKUMU
YCTpOMCTBaMH, JUJIsi COXPAHEHHUS 3A0POBbS M COONIONCHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyNIe ¢ BHIMOJIHCHUEM PA3INYHBIX COIUANBHBIX POJICH, MIaHUPOBATH
paboTy Tpymmbl, palMOHATBHO paclpenessiTh O0S3aHHOCTH W IUTAHUPOBATH
JesITeIbHOCTh B HECTaHJAPTHBIX CUTYalUsX, aJIeKBATHO OLIEHMBATh BKJAJ KaXKIAOTO M3
YYaCTHUKOB TPYMIIbl B pELICHUE pacCMaTpUBaeMOi MpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
. 1
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

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



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
JlaTa
KoangyecTBO 9acoB H3YYCHUHA 3HeKTpOHﬂble HH(l)pOBbIe
Ne oGpa3oBaTe/JbHbIE PeCypChl
w/n Tema ypoka
Konr. IIpakr.
Bcero
padoThI padoThI
®usuka — Hayka o npupoje. Poibs u Mecto
¢bu3uky B GopMUpPOBAHUU COBPEMEHHOM bubnuorexa [IOK
1 . . 1 02.09-06.09
HAy4HOU KapTHHBI MUPA, B TIPAKTHYCCKOH https://m.edsoo.ru/ff0c32e2
JESTEIbHOCTH JIIOJICH
BxoHAS INATHOCTHYCCKAS PaGoTa bubanorexa LIOK
2 1 1 02.09-06.09
https://m.edsoo.ru/ff0c33e6
Aananm3 1/p. MexaHu4eckoe IBMKCHHE. Bu6morexa LIOK
3 OTHOCUTEBHOCTD MEXAHUYECKOTO IBUKEHHUSL. 1 09.09-13.09 _ 1
https://m.edsoo.ru/ff0c3508
[TepemenieHne, CKOPOCTh, YCKOPCHHE
bubnunoreka LIOK
4 i 1 09.09-13.09
PaBHOMEpHOE TIPSIMOTMHEWHOE JIBHYKEHUE https://m.edso0.ru/f0c3620
bubnmorexa LIOK
5 i 1 16.09-20.09
PaBHOYCKOpEHHOE MTPAMOJTUHEHHOE BMKCHHE hitps://m.edsoo.ru/ff0c372e
CBo6oiHOE TajieHne. Y cKopeHne CBOOOIHOTO Bubmmoreka [TOK
6 1 16.09-20.09
HaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBmxeHue. /puxenne bubmmotexa [IOK
7 . 1 23.09-27.09
MaTepUalIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunatmn otHOcUTEeNnbHOCTH ["anmues. Bu6muorexa IIOK
8 NHepuunanbHbie CHCTEMbI 0TcueTa. [TepBoiii 1 23.09-27.09 _ »
https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA
o cun Broporisavon Huoroma 1 3000.04.10 | Drbmorexa IOK
' . ' ' https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOM TOUKH
10 Tperuii 3akoH Hpr0TOHA [U1s1 MaTEpUAIIBHBIX 1 30.09-04.10 bubmuoteka [IOK

TOYCK

https://m.edsoo.ru/ffOc3be8
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3aK0oH BCEMUPHOTO TATOTeHUs. Cuia TSHKECTH.

bubnunoreka LIOK

1 [TepBast KocMHUYecKast CKOPOCTh 07.10-11.10 https://m.edsoo.ru/ff0c3d00
bub6nmmoreka [IOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 07.10-11.10 hitps://m.edsoo.ru/ff0c3e18
13 | compommmens mmet v 14.10-18.10 | Dubmmorexa HOK
p pr A ' ' https://m.edso0.ru/ff0c3f76
KUJKOCTHU WJIH ra3e
[TocTynaTenbHOE U BpalaTeaIbHOE JBUKCHIEC
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. 14.10-18.10 bu6nmoreka IIOK
[Tie4o cuibl. Y Ca0BUs PaBHOBECHS TBEPIOTO ' ‘ https://m.edsoo.ru/ffOc41a6
Tena
HNMnynec MaTepuabHOM TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOUeK. IMITyJIbC CHIIbL. 3aKOH 21.10-26.10 bubnnoreka [JOK
COXpaHEHHsI UMITyJIbca. PeakTuBHOE ' ' https://m.edsoo.ru/ff0c43d6
JIBIOKCHUE
16 smoprut marepamsmol rou. Toopents o6 21102610 | Bromorexa IOK
NS ' ' https://m.edsoo.ru/ff0c4502
U3MEHCHHU KHHETUYCCKOW SHEPTUU
g | Do e loramoen b5 10811 | Do 0K
DIV YIPYTO ACQOPMHD ' ' https://m.edsoo.ru/ffOc461a
MPYKUHBI, Tella BOJIM3H MOBEPXHOCTU 3eMITU
[ToTeHnnanbHBIC U HETIOTEHITMATBHBIE CHJIBL.
18 | oo vexammoRol snopr 05.11-08.11 | Dubmioreka IOK
p ' ' https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHUYECKOUN SHEPTUr
JlaboparopHas pabota «VccrnenoBanue CBSI3U
19 paboThI CUIIBI C U3MEHEHHEM MEXaHHUECKON 11.11-15.11
SHEPTUU Tella Ha MPUMEPE PACTHKESHUS
PE3UHOBOTO JKT'yTa
20 ffﬁ;*;;’;;‘;’;? 111)316{2:;2 \%3;:;;?6 11.11-15.11 | Poymorexa LIOK
: : ' ' https://m.edsoo.ru/ffOc4b74
COXPAHEHHUS B MEXaHHUKE)
Aananu3 k/p. OCHOBHBIE MTOJIOKEHUS
21 MOJIEKYJISIPHO-KUHETUUECKON TEOPHH. 18.11-22.11 bubmorexa HOK

BpoyHoBckoe nBmwxkenue. uddysus

https://m.edsoo.ru/ffOc4dc?
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Xapaxkrep ABUKECHUS U B3aUMOJACHCTBUSA

22 YacTHII BelecTBa. Moieny CTpOeHHsI Ta30B, 18.11-22.11
JKUJIKOCTEN U TBEPJIBIX TEJ
23 Macca monekyn. KonuuecTBo BemecTsa. 25 11-29.11
ITocrosinHast ABorajipo
24 TemnoBoe paBHOBecue. TemnepaTtypa u e€ 2511-29 11
n3Mmepenue. [lkana remneparyp Llenbcus
Wneanpsbiii raz B MKT. OcHOBHOE ypaBHEHME i bubmumoreka [IOK
25 MKT 02.12-06.12 https://m.edsoo.ru/ffOc4fde
2% IIpomeskyTOUHAN aTTecTalms 3a 1 02.12-06.12 bubmuoreka [JOK
noayroaue KonrpoabHas pagora Ne 3 ' ' https://m.edsoo.ru/ff0c511e
27 Amnanu3 x/p. 3akoH JlanpToHa. ['a30BbIe 09.12-13.12
3aKOHBI
JlabopaTtopHast pabora «HcciaenoBanue
28 3aBHCHUMOCTH MEXIY MapaMeTpamMu COCTOSHHUS 09.12-13.12
Pa3peKEHHOTO ra3ay
29 H3omponecchl B UI€alIbHOM Ia3e U Ux 16.12-20 12 bubnuorexa [JOK
rpau4ecKoe MmpeacTaBICHIE ' ' https://m.edsoo.ru/ff0c570e
BuyTpenHsist sHeprus TepMOAMHAMUYECKOM
30 CHCTEMBI U CIIOCOOBI €8 N3MEHEHU. 16.12-20.12 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c5952
KonnuecTBo TeminoTel U paboTa
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHein
31 KMHETUYECKOW YHEPTUH JIBUKEHUS MOJIEKYI. 2312-28.12 bubnmnoreka [JOK
VYpaBuenue Meneneesa-Kianeiipona ' ' https://m.edsoo.ru/ff0c5¢36
Bunae! renonepenau. Y nenpHas
30 TEIUIOEMKOCTH BemecTBa. KommaecTBo 9312-28.12 bu6mmoreka [IOK
TEIUIOTHI MIPH TeruIonepenaye. AanadbaTHbIi ' ' https://m.edsoo.ru/ff0c5¢c36
poIiecc
I1epBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [JOK
33 09.01-10.01 .
pUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. 13.01-17.01 bubnuorexa [IOK
Bropoii 3aKk0H TepMOTUHAMHUKH ' ' https://m.edsoo.ru/ff0c6230
35 [Mpuntun nevictus u KI1J[ TermoBoit 13.01-17.01 bu6mmoreka [IOK

MalllMHbI

https://m.edsoo.ru/ff0c600a
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bubmuoreka [JOK

36 Huxn Kapno u ero KIT[ 20.01-24.01 https://m.eds00.ru/ffocafde

37 DKoJjorudyeckue npo0IeMbl TEINI0OIHEPTETUKH 20.01-24.01

38 O6o0maromuii ypok «MonekysipHast 27 01-31.01 bubmuorexa [JOK
¢usrka. OCHOBBI TEPMOIMHAMHKHI) ' ' https://m.edsoo.ru/ff0c6938
KonTpoubnas padora Ne 4 mo reme BuGnuotexa LIOK

39 «MomnekynsipHas ¢puzuka. OCHOBBI 27.01-31.01 https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKI

40 Aananus k/p. [lapoobpazoBanue u 03.02-07.02 bubmuorexa [JOK
KOHJIeHcalMs. McnapeHue u KurneHue ' ' https://m.edsoo.ru/ff0c63b6

a1 AOcCo0THAsS U OTHOCUTEIIbHAS BIIAXKHOCTD 03.02-07.02 bu6mmoreka [IOK
BO31yXxa. HachlleHHbIH map ' ' https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u

42 amopdHbIe Tena. AHU30TPONHS CBOMCTB 10.02-14.02 bubnnorexa [HOK
KpHUCTaIoB. JKuIKre KpUCTaILIbL. ' ' https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUallbl

43 [1naBnenue u KpuctayuMzanus. Y 1enbHas 10.02-14.02 bubnnorexa [HOK
terioTa iasiaeHus. CyOonumanus ' ' https://m.edsoo0.ru/ff0c6708

bubmuorexa [JOK

44 VYpaBHeHMe TeroBoro dagaHca 17.02-21.02 https://m.eds00.ru/ff0c6820
DnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubnmnoreka [JOK

45 17.02-21.02 )
JlBa BU/Ia 3JIEKTPUUYCCKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
[IpoBoHUKH, TUAIIEKTPUKH U

46 MOJIyIIPOBOXHUKH. 3aKOH COXPAHEHHUS 25.02-28.02 ﬁﬁﬁ/ﬁeﬁi&?ﬁ/fﬂcabcc
AIIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsioB. 3akoH Kynona. bubnnorexka [JOK

47 - . 25.02-28.02 .
ToueuHbIl NEKTPHUUESCKHIA 3aps]] https://m.edsoo.ru/ffOc6ce4
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

48 HpI/IHqun CYNEPHO3HLIHN JIEKTPHIECKHX 03.03-07.03 ﬁggg:l;l/?r:.egisggﬁlfmw 4
nosniei. JInauu HanpsHKEHHOCTH

49 Pabora cnit aneKTpocTaTuYecKoro mods. 03.03-07.03 bubnuorexa [IOK
IToreHmuan. PasHOCTh MOTEHIIMAIIOB ' ' https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U TUANEKTPUKH B

50 anpeKTpOCTaTquCKOM HOIJ)'IG. JusnexTpudeckas 11.03-14.03 bubmorexa [IOK

MMPpOHUIACMOCTDh

https://m.edsoo.ru/ff0c7018
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o1

OnexrpoéMkocTs. Konnencatop

11.03-14.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

JlaGopaTtopHas pabora "M3mepenue
NEKTPOEMKOCTH KOHIeHCcaTopa"

17.03-21.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKEHHOTO KOHICHCATOPa

[IpuHIMT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTPYWHOT'O MPUHTEPA. DJIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosunsii Tok. Cuiia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa 1t yyacTKa Lenu

17.03-21.03

31.03-04.04

31.03-04.04

56

S7

[TocnenoBarenpHOE, TapaLICIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIAaHHOTO COCIMHEHHMSI PE3UCTOPOBY

PaboTa ¥ MOIITHOCTb AJIEKTPHUUECKOTO TOKA.
3akon Jlxoyns-Jlenna

07.04-11.04

07.04-11.04

bubnuoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axoH OMa a1 OJTHOM (3aMKHYTOI)
anekTpuueckoit nenu. Kopotkoe 3aMbikaHue.
JlabopaTtopnas pabora «M3mepenne IC
UCTOYHHKA TOKA U €T0 BHYTPEHHET 0
COITPOTHBIICHUS

14.04-18.04

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

59

ONeKTpOHHask TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

14.04-18.04

60

61

62

DIIeKTpUYECKUil TOK B BakyyMe. CBolicTBa
JJIEKTPOHHBIX IIyYKOB

[TomynpoBoAHUKH, NX COOCTBEHHAs U
npuMecHas nmpooaumocts. CBoiicTBa p—N-
nepexoa. [1onynpoBoJHIUKOBBIE TPHOOPHI
DNEKTPUYECKUI TOK B pacTBOpPax M pacilaBax
JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS

21.04-25.04

21.04-25.04

28.04-02.05

bubmuorexa [{OK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [{OK
https://m.edsoo.ru/ff0c82ba
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JUCCcOLMaIs. DIEKTPOIIN3

DNEeKTPUYECKUM TOK B ra3ax.

bub6nmoreka [IOK

63 CaMocCTOSATEIbHBIN 1 HECAMOCTOSATEIbHBII 1 28.04-02.05 hitps://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DJexTpudecKkrue NprudOpbl U yCTPOHCTBA U HX
bub6nmoreka [IOK
64 npakThYeckoe nmpumeHenue. [Ipasuna 1 05.05-08.09 hitps://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
. bubnunorexa LIOK
65 O06o0maromuii ypok «JIeKTPOIuHAMUKAY 1 05.05-08.09 hitps://m.edsoo.ru/ff0c88be
HroroBas arrecranus 3a roa KonrpoabHas
padora Ne 5 no TeMe «DIEKTPOCTATHKA. bubnnorexa [JOK
66 . . 1 13-05-16.05 .
[MocTosHHBIH AneKTpUYecKuii TOK. ToKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»
Amnanu3 x/p. PeszepBHblii ypok i bubnnorexa [JOK
67 "DekTpoauHaMuKa" 1 13.05-16.05 https://m.edsoo.ru/ff0c8c56
PesepBHeIil ypok. O000MIAOMINNA YPOK TIO i bubmmoreka [JOK
68 temam 10 kiacca . 19.05-23.05 https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka K 11 Hata DJIeKTPOHHBbIE HU(PPOBLIE
n/n yp Bcero OHTP. PaKT. H3yYeHHUs p Hpp
pa6oTsl  paGoThI o0pa3oBaTe/bHbIE pecypchl
MaruutHoe nosie. Bektop MarHuTHOM
1 MHIAYKUWU. JINHUY MarHUTHOM MHIYKIUU 1 02.09-06.09 bubnuoreka [JOK
MaruutHoe noJie MPOBOJHUKA C TOKOM. ' ' https://m.edsoo.ru/ff0c9778
B3anmopelicTBre NPOBOJHUKOB C TOKOM
2 Bxoanasi iMarHocrTuyeckasi paéora 1 1 02.09-06.09 | b n6morexa LIOK
https://m.edsoo.ru/ff0c98fe
A /p. J1ab 0
, | Ay oo | | oaosts0n | Bimorea oK
https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBrEe MarHUTHOTO TOJISl HA MPOBOTHUK
4 ¢ Tokom. Cuina Amnepa. Hau6opaTopHaa 1 1 09.09-13.09 bubnnoreka [JOK
pabora «lccnenoBanue neUCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
bubmmoteka IIOK
16.09-20.
S ABIDKYIYIOCA SapSKCHHYIO HacTuiy. Cuia 1 6.09-20.09 https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuinsl Jlopenua
DnekTpoMarHuTHas UHAYKIus. [ToTok
6 BEKTOPa MarHUTHOW UHAYKLHUU. 3I[Cv 1 16.09-20.09
WHIYKIWAW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunn Papanest
JlaGopaTtopHas pabota «HcciaenoBanue bubnmnoreka [JOK
7 o 1 1 23.09-27.09
SABJICHUS DJIEKTPOMAarHUTHOW MHIYKLIM) https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBIEHNE CAMOUHIYKIIMH.
8 DJ1C caMOMHAYKIIMH. DHEPTHUS MATHUTHOTO 1 23 09-27.09 bubmmoreka [JOK
TOJISL KATYIIKU C TOKOM. https://m.edsoo.ru/ff0ca600
DIIeKTpOMarHuTHOE TOJIe
TexHU4ecKkue yCTpONCTBA U UX
9 IIPUMEHEHUE: IOCTOSIHHBIE MarHUTHI, 1 30.09-04.10

OJICKTPOMArHuThI, 3JICKTPOABUIATCIIb,
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YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHIAYKOMWOHHAs I1€Yb

10

O6o06maromuii ypok «MaraHuTHoe 1oJie.
DNeKTPOMArHUTHASI MHTYKITHS

30.09-04.10

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

11

12

13

O06o6marmuil ypok o teme « MarHuTHOe
nosie. DICKTPOMArHUTHAS WHITYKIIHSD

CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.
lapmonndeckue konebanus. Y paBHEHUE
rapMOHHYECKHX Kosiebanuit. [IpeBpammenne
SHEPruu

JlaboparopHas pabota «MccrnenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHu
rpy3a Ha HUTH OT JJIMHbI HUTU U MacChl

rpy3a»

07.10-11.10

07.10-11.10

14.10-18.10

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Kone6arensusrit KoHTyp. CBOOOAHBIE
3JIEKTPOMArHuTHbIE KOJIeOaHUs B
U/IeaIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHasiorust Mexxay MeXaHH4eCKUMH U
AJIEKTPOMAarHUTHBIMU KOJI€OaHUSIMU

14.10-18.10

bubnuoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aK0H COXpaHEHHS
SHEPTUU B UI€aJTLHOM KOJIeOaTeIbHOM
KOHTYype

21.10-26.10

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxarmux
KoseOaHusx. BeIHyXIeHHBIE
MeXaHUUecKHe Kojiebanus. Pe3oHanc.
BrinyKIeHHBIE JIEKTPOMAarHUTHBIC
KOJICOaHMS

21.10-26.10

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

17

ITepemenHsbIil Tok. CHHYCOMIAIBHBIN
IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HAYEHHE CHJIbI TOKA U HAIIPSDKEHUS

05.11-08.11

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

18

19

Tpancdopmarop. [IpousBocTBo, nepenaya
U TIOTpeOIeHNE YIEKTPUUECKOM SHEPTUn
VYeTpoicTBO U MPAKTHUECKOE IPUMEHEHHE
AJIEKTPUYECKOTO 3BOHKA, FT€HEPATOpa
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiay

05.11-08.11

11.11-15.11

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324
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DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

20 aekTpodHepruu. Kynprypa ucnosib30BaHus 11.11-15.11
JIEKTPO3HEPIUHU B TOBCEHEBHOM KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacupoctpanenus. [lepuon. Cxopocts 18.11-22.11 bubmmoreka [JOK
pacrpoCTpaHEHHUS U JUIMHA BOJIHBI. ' ' https://m.edsoo.ru/ffOccab4
[Toniepeunble U MPOJIOJIbHBIE BOJTHBI
29 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTbH 3BYKa. 18.11-22.11 bu6nmoreka [IOK
Beicora Tona. TemOp 3Byka ' ' https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
23 25.11-29.11 .
ckopocTsb. [IIkana 3J1eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [IpuHUIUIIBI PaIUOCBSI3U U TEICBUACHUS. 25 11-29.11
PasButue cpencts cBszu. Paguonokarus
OTtpaxkeHue cBeta. 3aKOHbBI OTPAKEHUS
. bubnuoreka [{OK
25 cgeta. [locTpoenne n300pakeHnii B 02.12-06.12 https://m.edsoo.ru/fOcCHf8
IJIOCKOM 3epKaje
[TpssmonuHEeHOE pacpocTpaHeHHEe CBETa B
. . bubnuoreka [{OK
26 OJIHOPOAHOM cpefie. ToueUHbIN UCTOTHUK 02.12-06.12 https://m.edsoo.ru/ff0cd350
cBeta. JIyu cBera
Hrorosas arrecrauus 3a 1 moayrogue
bubnmorexa LIOK
27 KonTpoubHnas padora Ne 2 «KoJsiedbanus 09.12-13.12 hitps://m.edsoo.ru/ff0cd4e0
U BOJIHBI»
A /p. IT !
py | Aamem s, Tosouresse e Homos 12112 | BiSoresa 0K
y ’ y ' ' https://m.edsoo.ru/ffOcd7{6
MIOJIHOTO BHYTPEHHET0 OTPAKEHUS
JlabopaTtopHas pabota «3mepeHue bubnmnorexa [JOK
29 16.12-20.12 .
1oKa3arelis MPeJIOMIICHUS] CTEKIIA» https://m.edsoo.ru/ff0cd67a
JlaGopatopHas pabota «MccnenoBanue bu6muoreka [JOK
30 . . 16.12-20.12 .
CBOMCTB M300paKeHUH B JIMH3AX) https://m.edsoo.ru/ffOcddle
Hucnepcus ceera. CiioXHBIA COCTaB
31 Oenoro ceera. L[Bet. JIJabopaTtopHas pabora 23.12-28.12
«HaOnronenue qucnepcuu cBeTay
JIunzel. [loctpoenue nzobpaxenuii B
32 nuH3e. DopMyia TOHKOM JTMH3BI. 23.12-28.12

VYBenuueHue JIUH3bI
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WnTepdepennus ceera. udpakuus cera.

but6mmoreka [IOK

33 JTubpakIoHHas permeéTKa 09.01-10.01 https://m.edsoo.ru/ff0ced22
ITonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
34 [Tonspuzanus ceera 13.01-17.01 https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPHI U YCTPOICTBA U 13.01-17.01
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOM
. bub6nmoreka [IOK
36 MexaHuku. [TocTynarel cienuanbHOM 20.01-24.01 https://m.edsoo.ru/f0cf862
TEOPUU OTHOCUTEILHOCTHU
OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH.
) bu6nmoreka [IOK
37 3amenJIeHHe BpPEMEHH U COKpAILEHUE 20.01-24.01 https://m.edsoo.ru/ff0cfad?
JUTHHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM
. bubnunoreka LIOK
38 yacTuIlbl. CBsI3b MacChl C SHEPTUEH U 27.01-31.01 https://m.edsoo.ru/fOcfc68
UMITYJIECOM. DHEPTHsI IOKOS
K o6ora N\e 3 :
30 «Ommma, Oconit cnemiatsIof :Zlopml 27.01-31,01 | Dbumiorexa LIOK
) ' ' https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJTbHOCTHY
40 Anamm3 x/p. ®otonsl. @opmyna [lnanka. 03.02-07.02 bubnnorexa [JOK
DHeprus U UMNyJasc GoToHA ' ' https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccaenoBanue Gorodddexra. 03.02-07.02 bubnmnorexa [JOK
Omnsitel A. I'. CroneroBa ' ' https://m.edsoo.ru/ffOcffc4
3akoHbl poTodddexra. YpaBHeHHE
. o bubmmoteka IIOK
42 Ditamreitna 11s potodaddexra. «KpacHas 10.02-14.02 https://m.edso0.ru/f0d015e
rpanuna» gorospdexra
43 Hasnenue ceera. OnbiTel [1. H. JIeOenena. 10.02-14.02 bubmmoteka IIOK
XUMHYECKOe IEUCTBUE CBETA ' ' https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U NPaKTUYECKOe
44 npuMeHeHue: (HoTorNeMeHT, GOTOAATUHK, 17.02-21.02
COJIHEUHas OaTapesi, CBETOIUO
Pemrenne 3a1a4 1mo Teme « DJIEeMEHTHI bubnunotexa LIOK
45 KBAaHTOBOW ONTHUKI 17.02-21.02 https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. ONbITHI
46 Pesepdopna mo paccessHUIO 0-4aCTHII. 25.02-28.02 buGmuorexa LIOK

HJIaHCTapHa}I MOACIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

25.02-28.02

bubnunoteka LIOK
https://m.edsoo.ru/ff0d0afa

48

49

Wznyuenue u nornouieHue GoTOHOB MPU
IIEPEXO0/JIE aTOMa C OJHOI'O YPOBHS YHEPIUU
Ha Jpyroi. Bujasl ciekTpoB

BomnHoBEIe cBoiicTBa yacTuil. BoiaHEI 1€
Bbpoius. KopnyckynsipHO-BOTHOBOM
nyan3M. CIIOHTaHHOE M BBIHYKICHHOE
U3JIy4YeHUE

03.03-07.03

03.03-07.03

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
paauOaKTUBHOTO U3TyUEHUS

11.03-14.03

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(da-, 6era-, raMmma-u3IydCHUS.

BnusiHue painoakTUBHOCTU Ha )KUBbIE
OPraHU3MBbl

11.03-14.03

52

OTkppITHE IPOTOHA U HEMTpoHA. V30TOMBI.
Anbda-pacniaa. DNEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ["'amma-
U3ITy4yeHue

17.03-21.03

bubnuoreka [{OK
https://m.edso0.ru/ff0d1162

53

54

OHeprus CBs3U HYKJIOHOB B siape. SaepHbie
peakuuu. Saepusiit peaktop. [Ipobaemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKTHI
AIEPHOMN DHEPrEeTUKH

DneMeHTapHble yacTullbl. OTKphITHE
no3uTpoHa. Meto el HaOII0IeHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YACTHII.
Kpyruslii ctonn «@yH1aMeHTaIbHbBIE
B3anMojeiicTeus. EquHCTBO (hmznueckoi
KapTUHBI MUPa»

17.03-21.03

31.03-04.04

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3aH0T0 HeOa. Co3Be3nus, ApKHe
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBHKEHUE.
ConHeuHas cucremMa

31.03-04.04

56

57

Connue. ConHeyHast akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE3]1

3Bé3,[[BI, HUX OCHOBHBIC XapaKTCPHUCTUKHU.
3Bé3)1LI TIIaBHOH ITOCJIEIOBATEILHOCTH.

07.04-11.04

07.04-11.04



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

58

BnyTtpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE TPEICTABICHHS O
IIPOUCXOXKAECHNUH U 3BoatoLmu CosHIa 1
3BE3

Muineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue u aBmxenne CosHua B
lNanaktuxe. ['anaktvku. YEpHBIE IBIPHI B
sJIpax rajakTUk

14.04-18.04

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbuoro B3psiBa. PenuKTOBOE U3IyUYECHHE.
Meraranaktuka

14.04-18.04

60

61

62

Hepeuiennsie npo6ieMbl aCTPOHOMHH

Kontpoabnas padora Ne 4 mo remam:
«2JIeMeHTBI ACTPOHOMMU H
acTpopu3uKm»

Ananu3 x/p. O6o0maromuii ypok. Ponb
(U3HUKHN U ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITUYECKOH cdepax IesTeTbHOCTH YeTIOBeKa

21.04-25.04

21.04-25.04

28.04-02.05

63

O6o06matomuii ypok. Pons u mecto Gpuzuku
¥ aCTPOHOMHUU B COBPEMEHHOI HAyYHOM
KapTUHE MUpa

28.04-02.05

64

O6o06matomuii ypok. Pons puzudeckoit
Teopuu B (HOPMUPOBAHUHU TIPEICTABICHHI O
¢du3nyecKoil KapTuHE MUpa

05.05-08.09

65

O6o06maromuii ypok. Mecto ¢pusudeckoit
KapTUHBI MUpPaA B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O MPUPOJIE

05.05-08.09

66

IIpoMekyTOYHAS ATTECTAIMSA 32 IOJ.
KonTpoJanHas padora Ne 5 mo remam
¢dbusuka 11 kiaacca.

13-05-16.05

67

PeszepBHBIil ypok. MarautHoe moue.
OnexkTpoMarHuTHast UHAyKIus OnTuka.
OcHOBBI cienMabHOM Teopun
OTHOCHUTEIIBHOCTH

13.05-16.05




Pesepnsiit ypok. KBantoBas ¢usuka. i bubnuorexa [IOK
68 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 1 19.05-23.05 https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®usuka, 10 kimacc/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTeancTBO
«IIpocBemenuey * @uszuka, 11 knace/ Msxumes ['.J1., Byxosues b.b., YUapyrun
B.M. nox penaxmueii [TapdhentreBoit H.A., AxiimonepHoe o011ecTBO
«M3marensctBo «IIpocBemenue»

1 A.IL. PeimkeBuu. CoopHUK 331a4 1o gusuke. Mocksa, [Ipoda, 2005 - 2019 r.
[J Coopnuk 3aaa4 no ¢puszuke 1t 9 — 11 kinaccos. CocraButens [.H. Ctenanosa.
M.: «IIpocBemenue», 1996 r.

[J 3aganust oOpa3zoBareiabHOro nopraia Pemry EI'D

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. nmonx
penakiueii [TapdpentreBoii H.A., AkninonepHoe oomectBo «M31aTeancTBo
«IIpocBemenuey * ®usnka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun
B.M. nox penakuueii [lapdenteeBoid H.A., AkunonepHoe 00111ecTBO
«3narenbctBo «IIpocBeienue

1 A.IT. PermkeBuu. COopHUK 3a1a4 o pusuke. Mocksa, poda, 2005 - 2019 1.
[J Coopnuk 3aaa4 no ¢pusuke 11t 9 — 11 kinaccor. CocraButens I'.H. Ctenanosa.
M.: «IIpocsemenne», 1996 r.

[1 I'.B. Mapkuna ®u3zuka 10 knacc. [loypounsie miansl o yueOnuky I°.51.
Msxkumesa, b.b. byxosuesa. B.: Yuurens, 2004. 5. BoakoB B.A. IToypouHsie
paspabotku o pusmke. 10 kmacc. M.: Bako, 2006.

[] COOpHUK TE€CTOBBIX 3aIaHUM JJIsl TEMATHYECKOTO M HTOTOBOTO KOHTPOJISL.
®usuka 10 knacc. M.: «Murtennexkr-Lentp», 2004 T.

[1 C.M. AngpromeukuH, A.C. CiiyxaeBckuid. Pusnka. « KoHCTpyKTOp»
CaMOCTOATENLHBIX U KOHTPOJbHBIX paboT. 10 — 11 xmaccer. [Tocobue st
yuuteneil. M.: IIpocsemenue, 2010.

1 A.H.Manunun. CO0pHUK BOPOCOB M 3aAa4 1o ¢pusrke. Mocksa,
[Ipocsemenne, 2002.r.

JlonoiHUTEIBbHASA JIUTEpaTypa:

1. 'opnosa JI.A. MUnTerpupoBannbsie ypoku pusuku. 7 — 11 knacesl. M.: Bako,
2009.

2. 3opun H.U. DnextuBHsIil Kypc «nemeHTsl Onoduszukm». (knacc.M.: Bako,
2007

3. I'pebenkuna T.M. ®usuka. [Ipenmernas neaens. B. Kopudeii, 2008.

4. Tlepenvman S1.1. 3anumarensHas ¢pusuka. M.: Hayka, 1983.

5. ®usnka B cxemax u tabmumax/ Coct. C.A. Cobonea. CII6.: « Tpuron», 2006.
6. l'opnosa JI.A. Onumnuans! no ¢pusuke. 9 — 11 knaccesl. M.: Bako, 2007



7. JIeimapeBa H.A. ®usuka 9 -11 knaccel. [IpoekTHas AeATEIbHOCTD YUalIUXCSl.
B.: Yuurens, 2008.

8.I'.A. benapukos, b.b. byxoBues u ap. 3agauu no Gpusuke A NOCTYHAIOIINX B
By3bl. M.: «Hayka»,1987 r.

9.I' B. Menenun. ®usuka B 3amadax. M.: «Hayka», 1985 1.

10.H.N.T'onpadap6. COopHHUK BOIPOCOB U 3a1ad 1o (pusuke. M.: «Briciias
mkomay, 1982 1. 11. EI'D — 2009, ®usuka, M.: «Actpenby», 2008 1. (TECThI).
12.1.M. TI'enwdrat, JI.D. 'ennenmreiin, JI.A. Kupuk. 1001 3agava no ¢pusuke. M.:
«Hnexcay», 2007 r.

13.A.B. XyTopckoii u ap. Kak ctaTh yueHbsIM. 3aHATHA 110 HUBHUKE CO
ctapiiekiaccaukamu. M.: «['mobycy, 2007.

14.Camoe noyiHO€ U3JaHuE TUIIOBBIX BAPUAHTOB pealibHbIX 3amanuil EI'D 2009
¢usuka /Coct. A.B. bepkos, B.A. I'pu6oB. — M.: ACT: Actpeinb, 2009.

15. EI'D. YHuBepcaibHble MaTepUaibl 1Js MOAroTOBKY yuamuxcs. Guzuka 2010/
ABt.-cocT. B.A. Opnos u ap. M.: «MuTemnexrlientp», 2010.

16. ®usuka. [Tonroroska x EI'D — 2023,2024

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
1. http://ww1 http://nsportal.ru - conmansHas ceTh paOOTHUKOB 00Opa30BaHMSL.

2. http://markx.narod.ru/pic/ - pusuka B mkoure.

3. http://festival.1september.ru/articles/ - ¢pecTrBaip megarornyecKux uacH
«OTKpPBITBIA YPOK».

4. http:/lwww.fizika.ru/ - caiit mis yanteneit pU3MKH U UX YUCHHKOB.

5. http://lwww.physics.ru/ - maTepuaisl o usuke.

6. www . ege .edu.ru - uadopmanroHHsIi mopran EI'D.

7. http :// school - collection . edu . ru / - equnas komnekius [{TOPoB

n

1. XXuBas ¢usuka: odyyaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoxku ¢usuku ¢ ucnoib3zoBanueM Murteprera. http://www.phizinter.chat.ru/
3.®uzuka.ru. http://www.fizika.ru/

4. dusuka: KoJIeKus onbIToB. http://experiment.edu.ru/

S. ®u3uKa: SIEKTPOHHAS KOJUIEKIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6. https://resh.edu.ru/

7. https://infourok.ru/

8. https://multiurok.ru/

9. https://nsportal.ru/

UHTEPHET

YUYEBHOE OBOPYJIOBAHHUE

Komnrerorep, MynbTumMeaunitabiii mpoextop. Habop naboparoproro o6opynoBaHus
JUTsL PU3MYECKOTrO SKCIIEPUMEHTA.

OBOPYJAOBAHMUE JIAA ITPOBEAEHUS TABOPATOPHBIX,
MMPAKTUYECKHX PABOT, IEMOHCTPALIMIA

[udporas dusnueckas sadboparopust
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