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1. IMosicHuTe/IbHAS 3anKCKA.

1.1. HopMaTHBHO-pPaBOBbI¢ JOKYMEHTbI, HA OCHOBAaHHH KOTOPBIX pa3padoTaHa
padouasi nporpamma

PaGouas mporpamma mno ¢usuke pazpadoraHa Ha OCHOBE:

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccniickoit denepanum».
2. denepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHETO

obmiero o0pazoBaHUs, YTBEPXKICHHOrO NpHKa3oM MUHUCTEpCTBA O0pa30BaHHUS W HAYKU
Poccutickoit ®eaepannu ot 17.05.2012 Ne 413 (nanee — PI'OC cpennero obmiero oopa3oBaHms)

3. [lopsnka opraHu3anuu M OCYIIECTBIEHHUS 00pa30BaTE€IbHOU JNEATEIBHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHBIM MporpaMmaM — 00pa30BaTEIbHBIM [IPOrpaMMaM HaYalIbHOTO
00I1ero, OCHOBHOTO OOILIEr0 M CpeaHero oOmero oOpa3oBaHMs, YTBEPXKIEHHOIO IMPHKA30M
MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 22.03.2021 r. Ne 115.

4. [Tpukaza MunucrepctBa npocsemenust Poccuiickoit @enepanuu ot 21.09.2022
Neo 858 «O0 yTBepxkaeHuu deaepaibHOrO EPeUHs YUeOHUKOB, JTOMYIICHHBIX K UCITOIH30BaHUIO
IpU peaju3aluy HMEIOLUX TOCYJapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmiero o0pa3oBaHUs OpPraHU3ALUIMU,
OCYILECTBIISIIOUIMMHA 00Pa30BaTEeNbHYI0 CSATEIbHOCTh U YCTAaHOBJICHHUS TPEACIHHOTO CPOKa
HCIIOJIb30BaHUS UCKIIIOYEHHBIX YUEOHUKOBY.

S. [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit denepanuu ot 02.08.2022 Ne
653 «O0 ytBepxkaeHHH (eaepalbHOrO IMepedHs SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB,
JIOTIYIIEHHBIX K MCIOJB30BAHUIO IIPU PEATU3ALUU UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHbIX MPOTpaMM HAYadbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero
00pa3zoBaHUs»

6. [Tucema MunuctepctBa npocsemienus: Poccuiickoit @enepanuu ot 21.02.2023 Neo
AB-800/03 «O06 obecnieueHUH yIeOHBIMU U3TAHUSMI)

7. [Ipukaza MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 2 aexadpst
2022 r. N 1053 O06 ytBepxxknenuu Ilopsaka popmupoBanust denepanbHOro nepedHs yueOHUKOB,
JOMYIIEHHBIX K MCIOJIb30BAHUIO MIPU PEANM3ALMU UMEIOIINX T'OCYIapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOrpaMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro OoOIIero
o0Opa3oBaHUs

8. [lepeunst opranuzanuii, OCyIECTBISIOMNX BBIMTYCK YU€OHBIX MOCOOUI, KOTOpBIE
JIOTYCKAIOTCS K MUCIHOJIB30BAHUIO TP peaN3alliid UMEIOIIHNX TOCYAAPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0pa3oBaHus, YTBEPKICHHOTO MpHUKazoM MUHUCTepCTBa 00Opa3oBaHMs W Hayku Poccuiickoit
®enepanun ot 09.06.2016Ne 699.

9. Cannrapabix mnpasun CII 2.4.3648-20 «CaHUTapHO-3IMIEMUOIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHHUS U OOYy4EHMs, OTAbIXa U O3J0pPOBJICHUS JeTed U
MOJIOJEKM», YTBEPKICHHBIX TOCTAHOBIIEHUEM | TaBHOTO rOCyAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccutiickoit @enepannu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

10. Cannrapabix mnpasun u  HopMm CanlluH 1.2.3685-21 «l'uruennueckue
HOPMATHBBI U TPEOOBaHMS K 00eCIeueHNI0 0€30MacHOCTH U (Min) O0€3BPETHOCTH IS YeIOBEKa
dakTopoB cpenbl oOWUTaHUSN», YTBepKIeHHBIX [locTaHoBieHHeM [aBHOrO rocyJIapCTBEHHOTO
canuTapHoro Bpaya P® ot 28.01.2021 Ne 2 (nanee- Caullun 1.2.3685-21).

11. VYceraBa HOY «lllkona «B3max»

12. OcHOBHOH 00pa3oBaTeIbLHON MpOTrpaMMBI cpefaHero obmiero oopasoBanus HOY
«IIxona «B3max», npunsaroil pemenueM llemarormyeckoro cosera HOVY «Illkona «B3max»
(mpotokon Ne 1 ot 31.08.2023) u yTBepKAeHHON NpuKa3zoM aupekTopa oT 31.08.2023 Ne 2-]1.

13. «ITonoxenuss o ¢Gopmax, MEPUOAMYHOCTA M TIOPSAKE TEKYIIEr0 KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXYTOYHOM aTTeCcTalnu, MOPSJIKE MmepeBojia B cieaytonuii kiaacc B HOY
«Ikona «B3max»», npunstoro pemenuem llemarornueckoro copera HOY «lllkona «B3max»
(mportokoi Ilegaroruueckoro cosera ot 31.08.2023 r. Ne 1, mpukas ot 31.08.2023 r. Ne 2-]1).
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OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

IIporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpOBHE CpelHEero oOIiero odpa3zoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpPeOOBAaHMM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON IporpaMmebl, penctaBieHHbIX B DI'OC COO, a Taxke ¢ yu€ToM dhenepanbHOM
paboueii mporpaMMbl BOCIIUTaHUS M KOHIEHIMY TpenojaBanus yueoHnoro npeamera «Pusnkay» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3yroluX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Conepxanue nporpaMMbl 0 ()U3MKE HampaBI€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTuHBI Mupa oOydaromuxcs 10—11 kimaccoB npu oOyueHnn ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO nojaxoaa. Ilporpamma o ¢usnke cooTBeTCTBYET
tpeboBanusM @I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIAMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHHs, a TAaK)K€ YUYUTHIBAET HEOOXOAMMOCTb peaTH3alMM MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTEeCTBEHHO-HAYyYHBIMH YYE€OHBIMH IpeaMeTamMu. B Hell ompenensroTcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU Ha YPOBHE CpeaHEero oouiero o0pa3oBaHUs, IUIAHUPYEMbIE
pe3yIbTaThl OCBOSHUS Kypca (GU3UKHU: IMIHOCTHBIE, METApeAMETHBIE, TPeIMETHEIE (Ha 6a30BOM
YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

. IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM
YKClie IPEIMETHBIE PE3YJIbTaThl IO rojlaM 00yUEHUs;

. coJiepkaHue yueOHoro npeamera « Pu3ukay 1mo rogam o0ydeHHUsL.

®du3uKa Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPUPObI, BHICTYIIas B KAYECTBE yUEOHOIO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KalOLIEeM MUDE.
HIkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIeXKAT B OCHOBE MPOLIECCOB U SABJICHUM, H3y4aeMbIX
XUMHEH, Ouosiorueit, gusmueckoii reorpadueii u acrpoHomueil. Vcrnonp30BaHHEe W aKTHBHOE
npUMeHeHHe (pU3NUeCKUX 3HaHUH ONpeAessieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOIOI MM
B c(epe HSHEpreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJIyYEHHS HOBBIX MATE€pUAIOB C
3aJJaHHBIMH CBOMCTBaMU U pyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (popMupoBaHue
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUpa 00ydaroIuxcs, B (pOpMHUpOBaHUE YMEHUN NPHUMEHSTH
HaY4HbII METO/] TO3HAHUS ITPH BHITIOJHEHUN UM YUeOHBIX UCCIIEOBAaHUH.

B ocHOBY kypca ¢hu3uku 11t ypOBHSI CPEHETO 00IIero 00pa3oBaHus MOJIOKEH PsIT UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3JesioB (M3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cooTBETCTBUU C HEll MaTepual Kypca pU3nKu 00beAMHEH BOKPYT
¢uznueckux Tteopuil. Benymum B Kypce sBhseTcss (OPMUPOBAHHWE MPEJCTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUIECTBE U IOJIE.

Hoes cymanumapuszayuu. EE peanusanus nmpeanoyaraet UCroib30BaHNE T'yMaHUTaApPHOTO
noTeHIMana (GU3NYecKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoi nanpasnennocmu. Kypc GU3uku npeanosaraeT 3HakOMCTBO € ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs TOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COAEp)KaHus,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyKAeHus Ipo0IeM pallioOHAIBLHOTO PUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH JIEMEHTaMHU Kypca (M3MKHM Ha YPOBHE Cpe/lHero ooumiero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUPOBAHHE TMPEACTABICHUI O CTPYKType MOCTPOCHHUS
¢usmueckoil Teopuu, poiau (yHIAMEHTAJIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSX O MPUPOJIE, TPaHUIaX NMPUMEHUMOCTU TEOpHUH, A OMHMCAHUS €CTECTBEHHO-



HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0/ B Kypce (QU3UKHU pealn3yeTcs MPeKae BCEro 3a CuéT
OpraHHu3aIyi IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuatoniuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B IporpamMme 1o (¢uU3HKEe OOBEIWHEHBI B OOIIMNA CITMCOK
YUEHHUYECKUX MPAaKTUYECKUX pabdoT. BrigeneHue B ykazaHHOM IepeyHe 1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJSL M OLEHKH, OCYIIECTBISIETCS Y4YaCTHHKaMU 0Opa3oBaTEIbHOTO
nporecca UCXOIs U3 0COOEHHOCTEH TUIAHWPOBAHUS U OCHameHus kabuHera (usuku. Ilpu sTom
oOecrieunBaeTcs OBJaZeHHE OOy4YalOIUMUCS YMEHHUSMH IPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bosbioe BHUMaHME yJensieTcs pelIeHUI0 pacuéTHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu sTom
JUTSL paCYETHBIX 3a]]a4 MPUOPUTETOM SIBIISIOTCS 33/1a4Ml C SBHO 33JaHHON (PU3NUYECKON MOJIEINbIO,
MO3BOJIAIOIINE IPUMEHATh U3yUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3fielia Kypca,
TaK W HMHTETPUPYsS] 3HAHUA U3 Pa3HbIX pa3fenoB. [l KauyecTBEHHBIX 3a/ay MPUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3NYECKUX SBICHUA M TPOIECCOB B
OKpYXaroliei >Xu3Hu, TpeOyrimue BbIOOpa (pU3MUecKod MOoeNnu A CUTyallud MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu DPIOC COO Kk MarepHalbHO-TEXHHYECKOMY
obecrieyeHnIo yueOHOro mporecca 0a30BbIi YpOBEHb Kypca (H3UKH HA YPOBHE CPEHETO OOIIEro
00pa3oBaHMs JOKEH M3y4aTbCs B YCIOBUSAX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSX
MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB e€CTECTBEHHO-HAYYHOTO IMKIa. B kabunere (usukm
JOJKHO OBITH HeoOxoauMmoe abopaTopHOoe O0OpYAOBaHWE 7Sl BBIIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o GU3UKe YICHUIECKUX MPAKTHYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.

JlemoHcTpannoHHOEe 000pyaoBaHue (OPMHUpPYETCSI B COOTBETCTBHUM C MPUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe I10
bu3MKe KIIOYEBBIX JIEMOHCTpAIU /AJisi HCCIIENOBAHMS H3yYaeMbIX SIBICHUI H TMPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX IMPHUMEHEHHH.

JIaGopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHX MPaKTHUECKUX paboT dopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00€cleYrBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuyaromuxcs. TemaTndeckue KOMIUIEKThI J1IaOOpaTOpHOro 00OpyNOBaHMUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

. (dopMHpOBaHUE WHTEpeca M CTpeMIICHHsI O0yYaroIuXcs K HayYHOMY H3yUYCHMIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

. pa3sBUTHE MPEJCTABICHUH O HAayyHOM METOJAE MO3HaHHA U (OPMHpPOBAHUE
HCCJIEIOBATENILCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBICHUSM;

. (dopMHpOBaHHE HAyYHOI'O MMPOBO33PEHMsI KaK pe3ysibTaTa H3y4YeHHs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

. dopmupoBaHHEe yMEHUH OOBSICHATH SBICHHS C HCIOJb30BaHUEM (PU3UUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEJbCTB;

. dopMHupoBaHHE TMPEACTaBICHUA O polMM (PU3UKK IS Pa3sBUTHUA  JIPYTUX

C€CTCCTBCHHBIX HAYK, TCXHHUKHU U TEXHOJIOTUH.

JlocTukeHne 3THX Ienell obecrednBaeTcsl pelieHueM CIeAYIONIMX 3a7ad B IMpoliecce
n3y4deHus Kypca GU3MKA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

. NpUOOpEeTEeHNE CUCTEMBI 3HAHUKH 00 O00muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX, BKIIOUYAsT MEXAHUKY, MOJIEKYJISIPHYIO (DU3HKY, FIEKTPOJAUHAMUKY, KBAHTOBYIO
(GU3HKY U DTIEMEHTHI aCTPOPU3UKH;

o dbopMHUpOBaHHE yMEHUW TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS OOBSICHEHUS
(bu3NYECKUX SIBICHUN B MPUPOJE W IJIS NPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HU;



. OCBOCHHE CIIOCOOOB PEIICHHUs Pa3IMYHBIX 337ad C SBHO 3aJaHHOW (U3NYIECKOM
MOJICNIBIO, 3ajJlad, IOJPa3yMEBAIOIINX CAMOCTOSATEIILHOEC CO3JaHue (U3MUYCCKOW MOJICIH,
aJICKBaTHOM yCIIOBHSIM 33]1a4H;

. NOHMMaHHUE (PU3UYECKUX OCHOB M MPUHIIUIIOB JCHCTBUS TEXHUYECKHX YCTPOUCTB
U TEXHOJIOTMYECKUX IIPOLIECCOB, UX BIMAHUSA HAa OKPYIKAIOILYIO CpELy;
. OBJIQJICHUE METOJaMH CAMOCTOSITEIBHOIO IIAHUPOBAaHUSA U IPOBEICHUS

buznyecKux OSKCHEPUMEHTOB, aHalu3a M MHTEepHpeTauud UHGOpMalUu, OINpeAeTecHUsS
JIOCTOBEPHOCTH IOJIYYEHHOI'O PE3yJIbTaTa;

. CO3JaHME YCJIOBHHA JJsi pa3BUTUA YMEHUH MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOM NEATEIBHOCTH.

MecTo ¥ poJib IpeaMeTa B y4eOHOM IJIaHe (KOJIUYeCTBO Y4eOHbIX YacOB, HA KOTOpOe
paccunTaHa padoyasi mMporpaMMa B COOTBETCTBHH € Y4YeOHBIM IJIAHOM, KaJleHIAPHBIM
y4eOHbIM rpagukom).

B y4yeGHOM mane cpenHero odmiero oopasoBanus npeamet «Pusnka» 6a30BOro ypoBHs
BXOJIUT B COCTaB IpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbIE TPEMETHD.

Ha wusydenne ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE CpPEAHETO OOMIETO OOpa3OBaHUS
otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme o (u3HKe nepeueHs 1adopaTOPHBIX U MPAKTUIECKUX padoT
ABJIIETCS PEKOMEH/IOBAaHHBIM, YYHMTENb JENaeT BBIOOp IPOBEIEHUS Ja0OPATOPHBIX paboOT U
OTIBITOB C YU4ETOM UHIUBUAYATIbHBIX 0COOCHHOCTENH 00yYatOIIUXCS.

2. COAEP)KAHME OBYYEHUSA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

®dusnka — Hayka o npupoje. Hayunble MeToabl MO3HAHUS OKpy»Karomero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Gu3NYeCKuX sBICHUN U TporieccoB. Hayunsie runoressl. Ousndeckue
3aKOHBI ¥ TEOPHUH. [ paHUIIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUTT COOTBETCTBUSI.

Ponp u mecto ¢usuku B ¢GOpMUPOBAHHMM COBPEMEHHOH HAy4YyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IS TETLHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBblie ¥ U(GPOBBIE U3MEPUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBwkeHue. OTHOCUTENBHOCTh MEXaHWYECKOro JBkeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpemaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOpPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIIMU HA OCU CHUCTEMbl koopAuHaT. ClioKeHUE MepeMeieHr 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJMHEHHOE NBIKeHHUE. ['padmku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHATIbHONW TOYKH OT BPEMEHH.

CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO Ta/ICHHS.

KpuBonuneiiHoe naBukeHue. JIBM)KEHHE MaTEpUAIBHOM TOYKHM 10 OKPYKHOCTH C
ITOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHAsA CKOpocTh. [lepron u yactora
oOpaiuenus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUAOMETP, JBHXKCHHE
CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETa, UUTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTUK JBIKEHUS.



IIpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOIEeHHOr 0 MO YII0M K TOPU30HTY U FTOPU30HTAIIBHO.

W3mepenune yckopeHusi CBOOOIHOTO MaJCHUs.

HanpasiieHue CKOpOCTH NP IBHYKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LIEIbIO ONPENEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIIEGHUS — MEXIY — NyTSIMHM, IPOHIEHHBIMH  TEJIOM  3a
IIOCJICZIOBATENIbHBIE PAaBHBIE IPOMEKYTKHM BPEMEHU IIPU DPABHOYCKOPEHHOM [JBUKCHHHM C
HAYaJIbHOM CKOPOCTBIO, PABHOM HYIJIIO.

N3y4yeHne qBUKECHMS IIAPUKA B B3KON XKHUJIKOCTH.

W3ydenune qBMKEHUs Tea, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocuTenbHOCTH I'anmunes. [1epbiii 3akoH HeroToHa. MIHepLmanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cwuia. [lpunnun cynepnos3unuu cui. Btopoit 3akon Heiotona st
MaTepuanbHOU Toukd. Tperuit 3akoH HproTOHA 11 MaTepraIbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Bunpl Tpenust (1okosi, ckojbxkeHusl, kaueHus1). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHUs U cuila TpeHus nokos. Koapdumuent tpenus. Cuiia conpoTuBiIeHUs
IIPU JIBUKEHHUM TeJa B KUAKOCTU WM rase.

[TocTynarenbHO€E U BpallaTesIbHOE JBMKEHUE a0COIIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO oOcH BpauleHus. Ilinedo cunbl. YcnoBus paBHOBecHs
TBEPJIOTO TENA.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: MOIIIMITHUKY, JBUKCHHE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJIEHCTBYIOIINX TET.

Bropoii 3akoH HeroToHA.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(OopMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM MOABEME U MTAJICHUH.

CpaBHEeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenune nBuxeHust Opycka Mo HaKJIOHHOM MI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BpaLCHUS.

Tema 3. 3aKkoHnbl COXpaHeHUn 6 MEXAHUKeE

Nmmynbe MaTepuanbHON TOUKH (Tesa), CHCTEMBI MaTepHANIbHBIX ToueK. IMIyibe CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pa6ora cunbl. MOIIHOCTH CHITBI.

Kunernueckast sHeprusi MatepuanbHoil Toukd. Teopema 00 M3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[MorennmaneHast dHeprusa. lloTeHuuanbHas SHEPrus yHopyro JaeGpOpMHUPOBAHHOU
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJIU3H MOBEPXHOCTU 3eMJTH.

[ToreHnanpHble ¥ HEMOTEHLUANbHbIE CUIbl. CBs3b pabOThl HEMOTEHUMANBHBIX CHII C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHUS! MEXaHUYECKOW SHEPTUH.



Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue yCcTpoMCTBAa U MPAKTHUUECKOE NMPUMEHEHHUE: BOJOMET, KONEP, IMPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMILYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexon moTeHIMATIBHON SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenne abCONMOTHO HEYHpPYyroro yjaapa ¢ IMOMOLIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHJIBI ¢ U3MEHEHMEM MEXaHMYECKOW SHEpPruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. Monekynsipuasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE [10JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX ONIBITHOE 0OOCHOBAHMUE.
bpoynosckoe apwxkenue. uddysus. Xapakrep IBIKEHUS U B3aUMOJCHCTBUS YaCTUILL BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUJKOCTEH U TBEPABIX TNl U 00bSICHEHNE CBOWCTB BEIIECTBAa HA OCHOBE
aTUX Mozenei. Macca u pazmepsl Mosiekyil. Konnuectso Bemectsa. [locrosinas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mognens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KUHETHUYECKON TEOpHUH
uaeanpHoro rasa. AOCONIIOTHasg TeMmIepaTrypa Kak Mepa cCpelHed KHHETHYECKONW SHEepruu
TEIUIOBOTO ABMKeHNUA yactul rasa. lllkana temneparyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHME
MenneneeBa—Knaneiipona. 3akon JlansroHa. M3omporieccsl B uacaibHOM Ta3e C MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe mnpeacraBieHue H30MPOLECCOB: M30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME AMCKPETHOE CTPOCHHE BellecTBa, (oTtorpaduu MOJEKyI
OPraHUYECKUX COCTUHECHUM.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKEHHS.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U1€aJIbHOTO ra3a, U30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne macchl BO3JlyXa B KJIACCHOW KOMHATe€ HAa OCHOBE H3MepeHuM o0béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEK/ly TapaMeTPaMH COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHaMmuyeckasi cucremMa. BHyTpeHHSS SHEprusi TepMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3MeHeHus. KomuuecTBo TemoTsl U pabora. BHyTpeHHSS 3HEprusi 0JJHOATOMHOTO
UjeanbHOro raza. Buasl Terionepenayn: TeMIONPOBOAHOCTh, KOHBEKLUS, U3TyUeHHe. Y AenbHas
TEII0EMKOCTH BellecTBa. KomuecTBO TEIUIOTHI IPU TEIUIONEpe1ade.

[lonsitne 06 ammabatHom mporecce. IlepBbiit 3akoH TepMmoauHamuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBbie MamuHbI. [IpUHIMITBI 1eHCTBHS TEIUIOBBIX MamuH. [IpeoOpazoBaHus sHEpruu
B TerioBbIx MamnHax. Koadduuuent nonesnoro aevictsus TerioBoit mamunsl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBH. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.



TexHuyeckue ycTpoilcTBa W MpPAaKTUYECKOE MPUMEHEHHE: JABUTaTelb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH SHEpruy Teja MPH COBEPIICHHHM PA0OTHI: BBUIET NMPOOKH W3
OyTBUIKH O] ICHCTBUEM CKAaTOT0 BO3/lyXa, HarpeBaHue 3(upa B TaTYHHOU TpyOKe MyTEM TpeHus
(BuaeOIeMOHCTpAIH ).

W3meneHnue BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipu TeIuionepeaaye.

OmnpIT 0o aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHHIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusl, PeaKTUBHOIO JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u KouaeHcauus. HMcmapenune u kumneHue. AOCONIOTHAsS W
OTHOCHUTEJIbHAs BIaXXHOCTh BO31yXxa. HacblleHHblil nap. Y aenbHas TemioTa napoodpa3oBaHus.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdusie Teaa. AHU30TPOIUS CBOUCTB KPUCTAILIIOB.
Kunkue kpucramnel. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u Kpucramnmsanus. Y enbHas
TeruioTa miasiaeHus. Cyonumanusi.

VYpaBHeHHEe TEIIOBOrO OanaHca.

TexHuyeckue ycTpoiicTBa M IPAKTHUECKOE IMPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUHU TOTYyUYEHHUS] COBPEMEHHBIX MAaTEPHUAaJIOB, B TOM YHCIIE HAHOMATEepUasoB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus ¥ IJIaBICHUS KPUCTALTHYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne 0THOCUTEIBHON BIaKHOCTH BO3TyXa.

Pazjen 4. DaekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Ten. ONEKTpUYecKuil 3apsn. JIBa BuAa 2JIEKTPUYECKUX 3aps/IOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

BzaumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHblll  3leKTpUYeCKUR  3apsi.
Onektpuueckoe nose. Hanpsk€HHocTh 2nexTpuueckoro mnousid. [IpuHnun cynepno3unuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

Pabora cun oanekrpoctarndeckoro mois. IloreHnman. Pa3HOCT NOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas MpOHUIAEMOCTb.

OnektpoémkocTh. KonzmeHcarop. DIeKTpOEMKOCTh IMIJIOCKOTO KOHJEHCATOpA. DHEPIHs
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuyeckue ycTpoHCTBa M IMPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBaIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U NIPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anmopeicTBre HasIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.



3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTrO KOHAEHcaTopa OT IUIONIaJAM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKHUI TOK. Y CIIOBUSI CYLIECTBOBAHUS AIEKTPUYECKOro Toka. VICTOUHUKHM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsioxenue. 3akon OMa 15t ydacTKa 1enu.

DnexTpuuecKoe COIIPOTHUBIICHHUE. VY aensHOE COIIPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHUE ITPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoyns—JIenia. MOIIHOCTB 3JEKTPHYECKOTO TOKA.

DNeKTpOoABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHHMKA TOKa. 3akoH OMa U1t
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTh  COIPOTHUBIICHUS
METaJUIOB OT TemMneparypsl. CBEPXIPOBOAUMOCTb.

DneKkTpruyecKuil TOk B Bakyyme. CBONCTBA 3JI€KTPOHHBIX ITyYKOB.

[MonynpoBoauuku. CoOCTBeHHass W MPUMECHAs MPOBOJUMOCTH TOJYIPOBOIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKH TOK B PAacTBOpaXx M pacIilaBax AJICKTPOJIUTOB. DIEKTPOJIUTHUECKAS
Juccoruanus. DIEKTPOIIN3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITENIbHBIN pa3psil. MonHuUsL.
ITna3ma.

TexHudeckue yCTPOMCTBA W TNPAKTUYECKOE NPUMEHEHHUE: aMIIepMETpP, BOJIBTMETD,
peocTaT, UCTOYHUKHU TOKa, AJIEKTpOHArpeBaTelbHbIe IPUOOPHI, 2IEKTPOOCBETUTENbHbIE TPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAaKYyMHBIM  JHOA, TEPMHUCTOPBI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JINOJ1, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHUS.

3aBUCHMOCTh COTPOTHBIICHHUS HUIUHIPUUECKUX IPOBOJHUKOB OT JUIMHBI, TUIOMIATH
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CwmerianHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe n3MepeHue 3NeKTPOABMXKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
AJIEMEHTA M OllIEHKa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTbh COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYpPHI.

[TpoBOAUMOCTE 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH MO/,

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3y4eHne cMeIaHHOrO COeIMHEHMS PE3UCTOPOB.

N3mepenne HSIEKTPOABMKYIIEW CHUIIBI  HMCTOYHHMKA TOKa M €ro  BHYTPEHHErO
COTIPOTHUBIICHUS.

Habmonenue anekrponusa.

MexnpeamMeTHblie CBSI3H

Nzyyenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMHd MaTE€MAaTHKH, OWOJIOTHH, XHWMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemmnvle nouwsimusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOTO IMO3HAHUS:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BeIMYMWHA, 3aKOH, TEOpHs, HaOIIOIEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHre CHUCTEMbl ypaBHEHUW, JUHeWHass ¢QyHKIuUs, mapadona,
runep6oma, ux rpadMKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIUU: CUHYC, KOCUHYC, TAHTEHC,



KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHMH Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonocus: Mexannueckoe IBHKEHHUE B )KUBOU mpupoje, nuddysus, ocMoc, Tem1oo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEAaun, TEIJIOBOE PABHOBECHE), SJCKTPUUYCCKUE SIBJICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHME BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPHABIX TeJd, XKUAKOCTEW U Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, SJIEKTPOJIMTUYECKAS IUCCOLIUALINS, TaJIbBAHUKA.

l'eocpagpus: BAaXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: peodpazoBaHKE ABIKEHHA C UCIIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJUIMITHUKH, HCIIOJIb30BAaHME 3aKOHA COXpPAaHEHUS UMITylibca B TEeXHHKE (pakera,
BOJOMET W Jpyrue), JBUTaTelb BHYTPEHHErO0 CropaHusi, mapoBas TypOWHA, OBITOBOM
XOJIOMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyYeHHs COBPEMEHHBIX MAaTepUAIOB, B TOM UHUCIIE
HAaHOMATEepHaJlOB, ¥  HAHOTEXHOJOIMM,  D3JEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MpPUHTEP, dJIEKTpOHArpeBaTesbHbIE IPHUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHbIE MarHWTHL. B3aumoneicTBHE ITOCTOSIHHBIX MAarHUTOB. MarHutHoe ImoJe.
BexTtop maruutHOM MHAyKuuu. [IpyHIKI cynepno3uuuy MarHUTHBIX nosied. JINHUKM MarHuTHON
uHAykuuy. KapTiuHa TuHUM MarHUTHONM MHAYKLMHU NOJISl HOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapThHa JIMHMI MHAYKIHMM MarHUTHOIO IIOJIS
JUIMHHOTO IPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KaTYHIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIlyJIb U HalIPaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampaBjieHHe. J[BIDKEHHE 3apsKEHHOM YacTHUIIBl B
OJTHOPOJTHOM MarHUTHOM ImoJie. Pabora cuisl JlopeHna.

SIBneHue DNEKTPOMArHUTHOM MHAYKUMHU. IIOTOK BekTOpa MarHUTHOW MHIYKIIHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunuu Papazes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIKYIIAsS CHUJla MHAYKIMH B IPOBOJHUKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

[IpaBuio JleHna.

WNHayKTUBHOCTG. SIBII€HHE CAMOMHAYKINN. DIEKTPOABIIKYIIAs CHUIa CAMOMHIYKLINH.

DHeprus MarHUTHOT'O TOJISl KATYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoilcTBa W NPAKTUYECKOE MPUMEHEHHE: IIOCTOSIHHBbIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUTaTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUM MHYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIUH.

[IpaBumo JleHna.

3aBUCUMOCTD 3JIEKTPOJIBUKYILEH CHJIBI HHAYKIIMH OT CKOPOCTU U3MEHEHHUSI MarHUTHOTO
MIOTOKa.

SIBneHne caMOMHTYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



I/I3yquI/Ie MAarauTHOI'O IMOJISA KaTYIIKH C TOKOM.
HccnegoBanue aeMCTBUS IOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
I/ICCJ'IGI[OBaHI/IC SIBJICHUS BHCKTpOMaFHHTHOﬁ HHAYKOUU.

Pa3pgen 5. Kojie0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOonHBIE MexaHUYecKHe Kojebanus. [apMoHHYecKue
konebanus. Ilepuon, wdactora, amrmumryna u ¢asza konebanuid. IlpyXKMHHBIH MasTHHK.
MarteMaTuyeckuii MasTHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuii. [IpeBpaiienne s3Hepruu npu
rapMOHUYECKHUX KOJICOAHUSX.

Konebartenbubiit koHTyp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KojieOaHUS B HACATLHOM
KOJIEOATEIbHOM  KOHTYpe. AHAJNOTHs MEXIYy MEXaHWYECKUMH | DJIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akOH COXpaHEHHS! SHEPrUU B UACAIBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoneOaHUsAX. BbIHYyX /IeHHbIE MEXaHUYECKUE KOJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHMUS.

[lepemennsbiii Tok. CUHYCOMAQIBHBINA MTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. I[IpousBoacTBo, mepenaya M MOTpeOICHUE SIEKTPUUECKONH SHEPTHH.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJACTBE AneKTpodHepruu. KynabTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojebaTeabHONU CHCTEMBI (TIPYKUHHBIN UM MaTeMaTHYeCKHA
MasITHUK).

Habmronenue 3atyxarommx KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumsuiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKA W HaNpsDKeHHUs OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpy mocnen0BaTENIbHOM COEIMHEHUN PE3UCTOPA, KAaTYIIKH MHIYKTUBHOCTH H
KOHJIEHCATOopa.

Monens TMHUY 3IIEKTPONIEPEIauH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPHOAa MaJIbIX KoJeOaHUH rpy3a Ha HUTU OT JUTMHBI HUTH
U Macchl rpysa.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM M3  IOCIEJOBATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHbIE 60JIHbL

MexaHnnueckue BOJIHbI, yClIoBuUs pacnpocTtpanenus. [lepros. CkopocTh pacipocTpaHeHus
U JiuHa BojHBL [lomepeuHble M TMpoOJdbHbIE BOJHBL MHTepdepeHums u audpaxius
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS M3Iy4YeHHs 3JIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anekTpomaruuTHoi BostHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH:
OTpakeHHe, TNpeJoMJieHHe, nonspusauus, audpakuus, uHTepdepeHuus. CkopocTb
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371€KTpOMarHUTHHIX BOJH. [IpuMeHeHHne 3eKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMIIBI parOCBA3U U TENEBUACHUS. Pagronokanus.



DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBash JUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paguolnpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmromnieecs Ten0 Kak UCTOUHUK 3BYKa.

Habmonenne oTpakeHus U IPEIOMIICHUS MEXaHUIECKIX BOJIH.

Habmonenue untepdepeHnu u AUPppakiud MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habntonienue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOH M YacTOTOM
KOJICOaHUH.

HccnenoBanne CBOWCTB  9JEKTPOMAarHUTHBIX  BOJH:  OTpPakK€HUE, IMpPeIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsmonuneliHoe pacipocTpaHEHHE CBETA B OJTHOPOJIHOM Cpe/ie.
JIyd cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHHMe M300paKeHHUU B IIIOCKOM
3epKajie.

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npenomiieHusi. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroil MOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue u pacceuBaroimive JHH3bL. ToHkasg nuH3a. DOKYCHOE pacCTOSIHME U
ONTHYECKasl CHJIa TOHKOU JIUH3BL. [locTpoeHne n3o0paxkeHHil B cCOOUPAIOIINX U PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUECKOM ONTHUKH.

BonnoBas ontuka. HWaTepdepenuns cBera. KorepeHTHBIE HMCTOYHUKH. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus csera. JudpakunoHHas pemeérka. YcloBUe HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB MPHU MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHudeckue yCTpOWCTBAa W MPAKTHYECKOE MPUMEHEHWE: OYKH, JIyma, (QoToarrapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TENIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU /.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpocTpaHEeHHEe, OTpPaKEHHE U TpelioMmyieHue cBeTa. OnTuueckue
npUOOPBHI.

[TonHOE BHyTpeHHEE oTpakeHue. Moenb cBeToBo1a.

HccnenoBanue cBOWCTB N300paKeHHI B TUH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

HaGmonenue nnatepdepeHIim cBera.

Hab6mronenue qudpakiuun certa.

HaGmronenue aucnepcuu cBera.

[Tonyuenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHnue cnekTpa ¢ TOMOMIbIO AUPPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3AX.

Hab6mronenue qucnepcuu certa.



Pasnen 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHuLIbI PUMEHUMOCTH Kjaccuueckoil mexaHuku. [locTynaTsl cnenuanbHOR Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJSL CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLHII
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

DOHeprust 1 UMILYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C 3HEPIrUel U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHULIbl. DHEPTUS IOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. Popmyina [1nanka cBs3u 3HEPrUH POTOHA C €r0 YACTOTON. DHEPrUs U UMITYJIbC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroddpdexra. Ombitet A. I'. CtoneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreiHa 115 hoTodddekra. «KpacHas rpanuna» pororddexra.

Hasnenue ceera. Oneitsl [1. H. JIeGenena.

XHUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MpHUMEHEHHE: (HOTOIEMEHT, (POTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oT03¢(heKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GoTodddekra.

CBeTOoauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogene aroma Tomcona. OnbiTel Pesepdopaa no paccesHuto o -yactui. IlnanerapHas
mogens atoMa. Iloctynarer bopa. M3nyuenue u mornomenue GOTOHOB NpU MEPEXOae aToMa C
OJIHOT'O YPOBHs 3HEPruM Ha Apyroi. Bunsl criektpoB. CrieKTp ypOBHEH 3HEPTUH aTOMa BOJOPO/aA.

BousiHoBgIe cBoMicTBa yacTull. Bonubl ge bpoiinsa. KopnyckyisipHO-BOJHOBOM Tyaln3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHUE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: CHEKTpPaJbHBIM aHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenve AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIIEKTPOB U3ITYUYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HalGmronenue nuHeyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCHIepUMEHTBI,  JIOKa3bIBAIOUIME  CIOXKHOCTh  CTpoeHus  sapa.  OTKpeiTHE
panuoaktuBHOCTU. OmBITH Pe3epdopaa 1o onpeeneHuto coctaBa paJioakKTUBHOTO H3JIy4eHHsI.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBI.

OTtkpeiTHEe TIpoTOHAa M HeWTpoHa. Hykionnas monens saapa I'elizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.

Anbda-pacniaa. DIeKTpOHHBIH U MO3UTPOHHBINA Oera-pacnan. ['aMMa-u3znydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. Tepmosinepubiii cunre3. IIpobiembl M TEpCHEKTHBBI  SEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo b1 HaOIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULI.



dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO pr3nyeckoi KapTHHBI MUpA.

TexHnueckue yCcTpoMCTBAa U MPAKTHUUECKOE NPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIMX YaCTHUILI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3MKHU

Oranel pa3BuTud acTpoHoMuM. IlpuknangHoe ¥ MHPOBO33PEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bun 38é31H0r0 HebGa. Co3Be3aus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JIBIKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTHBHOCTh. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3MbI, MX
OCHOBHBIE XapaKTEPUCTUKU. /[narpaMmma «CreKTpalIbHBIN KJIacC — CBETUMOCTB). 3BE3/1bI INIABHON
[OCJIEI0BATEIbHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JUuIsl  3BE3  IJIaBHOMU
Hocjae0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE31. CoOBpeMEHHBIE IIPEICTABICHUSA O
IPOUCXO0XKACHNUHU U 3Botoluu CoslHLa U 3BE3]1. DTalmbl XKU3HU 3BE3I.

Mnineunsiii [TyTs — Hama ["anaktuka. [lonoxenue u neuxxenne Connuna B ["anaktuke. Tumnsl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa060ma. PazOeranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usinyueHue.

MacmrabHas ctpykTrypa Beenennoil. MeraranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habnronenuns HeBOOPY>KEHHBIM TJIA30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUNA
JUIsL OIIpEICIICHUS MTOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/MS
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmonenus B teneckon JlyHsl, maner, Mieunoro IlyTu.

O0o01marniee NOBTOpPEHNE

Ponb ¢u3ukn M acTpOHOMHUM B SKOHOMHYECKOHM, TEXHOJIOTMYECKOH, COLMANbHOM u
ATHYECKOH chepax NedaTeaIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOM
Hay4YHON KapTHHE MHpaA, pojib (u3nyecko Teopuu B (OPMHUPOBAHUM MPEJCTABICHUNH O
¢bu3nyeckoil kKapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM pAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEJACTaBICHUN O IIPUPOJIE.

MexnpeamMeTrHblie CBA3H

Nzyuenune kypca ¢usuku 6a30Boro ypoBHsS B 11 kiacce ocyIlecTBISETCS ¢ y4€TOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoswcnpeomemmnvle nousamusi, CBSI3aHHBIE C M3YyYEHUEM METOJ0B HAYYHOTO IMO3HAHUS:
SBJICHME, HAy4HbIM (akr, rumoresa, (usnyeckas BeTUYMHA, 3aKOH, TeOpus, HaOIroAeHue,
SKCIIEPUMEHT, MOJECIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHle CHUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKre (PyHKIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTIOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, OIPEIEICHNE TUIOIA U TUIOCKUX QUryp U o0bEMa Tel.

Buonoeus: snekTpuueckue SBJICHUS B JKUBOM Mpupoje, KosiebaTelbHble JBUKEHHS B
KUBOM TpUPOJIC, ONTUYECKHE SIBJICHUS B XKUBOW INPUPOJE, NEWCTBHE pPAaJHALMM HA JKHUBBIC
OpraHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTAaUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHaAIN3.



l'eoepagus: MarHUTHBIE TIOJIIOCA 3€MITH, 3aJIe)KH MAarHUTHBIX pyad, GOTOChEMKA 36MHOU
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.

Texunonoeus: TMHAW  SJEKTpoOIepenad, TeHeparop IEepeMEHHOro  TOKa, 3JEeKTPOJBUraTeb,
WHAYKIMOHHAS TI€4Yb, Pajap, PaadoNpUEMHHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-meub, MpoeKIMOHHBIN
amrmapar, BOJIOKOHHAs ONITHKA, COJTHEUHast OaTapes..

3. IINIAHUPYEMBIE PE3YJIBbBTATbBI OCBOEHUSA IIPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydyeOHOro npenmera «PH3MKa» HAa ypOBHE CpeIHEro oO0IIero odpa3oBaHuUs
(0a30BbI1  ypoOBEHb) JIOJDKHO  OOECHEYUTh  JOCTHXKEHHE  CIEAYIOUIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE PE3yNbTAaThl OCBOCHUS yueOHOro npeamera «Dusnka» JOKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3UIMEHN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX TPAAMLMOHHBIM IEHHOCTSM POCCHHCKOro OOIIecTBa, pacUIMpeHHe
YKU3HEHHOT'O OIbITAa U OMbITa JEATEIILHOCTH B IPOLIECCE PEaJu3allid OCHOBHBIX HaIlpaBJICHUN
BOCIIMTATEIbHON JEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM IMO3MLIMU  OOYYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 4JIEHA POCCUICKOI0 OOIIECTBa;

NPUHATUE TPAIULMOHHBIX OOILIEUEIOBEUYECKUX I'YMaHUCTUUYECKUX U JE€MOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTHM COBMECTHYIO JIEATEILHOCTh B MHTEpecax Ipa)JIaHCKOro OOIEecTBa,
y4acTBOBAaTh B CAMOYIPaBIECHUHU B 00pa30BaTeIbHON OpraHU3ally;

YMEHHME B3aMMOJEHCTBOBATH C COLUAJIBHBIMH MHCTUTYTaAMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUMCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

c(OpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTh OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIIEHUs,, OPUEHTUPYACh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYyIIEro;

4)3cTeTHYeCKOro BOCIIMTAHMSA:

ICTETUUYECKOE OTHOLLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAy4YHOI0 TBOPYECTBA, IIPUCYILETO
buznyeckoil HayKe;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbIM cdepaM MpodecCUOHAIBHON JesTebHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3HUKOM U TEXHUKON, yMEHHE COBEpIIATh OCO3HAHHBIN BEIOOp Oyay1iei npodeccun
U peajn30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00OPa30BaHUIO U CaMOOOpPa30BaHUIO B 00JacT (PU3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrH4eCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYphl, OCO3HAHHME TIJI00AJLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;



IJIAaHUPOBAHUE U OCYLIECTBICHUE JEHUCTBUN B OKpYXKAlOIEW Cpelle Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEJIOBEUYECTBA;

pacuIMpeHre OmNbITa JESTENbHOCTH HKOJOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 10 (pru3muKe;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUA (HU3NUECKOI HAYKU;

OCO3HaHUE [IEHHOCTH HAYyYHOU JIeATEIHbHOCTH, TOTOBHOCTh B MPOIIeCCe U3ydeHUs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/bHbIE YHHBepPCcAIbHbIE yueOHbIe AeiicTBUS

Ba3oBble Jiornueckue aeiicTBuA:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M AKTyaJH3UpOBaTh MHpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATH IIeNU I TEILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUU MX TOCTHUIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMAaTPUBACMBIX (DU3NUECKHUX SIBIICHUSX;

pa3padarbIBaTh IUIaH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHaTbHBIX
¥ HeMaTepuallbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTb, OICHHBATH COOTBETCTBHE PE3YJbTATOB IEIISIM,
OLICHUBAThH PHCKHU TOCIIEICTBUI ACATEILHOCTH;

KOOP/JMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX pEAIBHOTO, BHUPTYaJIBHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBrble ncciieioBaTebcKue AeiiCTBHA:

BJIJICTh HAYYHOW TEPMUHOJIOTHEW, KIFOUYEBBIMHU MOHATUSMHU M METOJAaMH (PU3HUECKON
HayKH;

BJIQJIETh HABBIKAMH Y4eOHO-HCCIIEOBATENLCKOW U MPOEKTHOW JESITEIbHOCTH B 00JIaCTH
¢u3uKU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METOJ/IOB PELIeHMs 33134
(bU3NIECKOro comepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB TIO3HAHMS,

BJaJIeTh BUJAMU JIEATEIIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS, €ro HMHTEepIpeTaIyH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3ITUYHBIX YYCOHBIX CUTYAIHSIX, B TOM YHCIIE IPY CO3IaHIH
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJIM3HpOBATh 3ajady, BBIIBUTATH
TUIOTE3Y €€ pelIeHNs, HaXOJUTh apryMEHTHI JUIsl J0Ka3aTelbCTBAa CBOMX YTBEP)KICHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUH PEIICHUS;

aHAJTM3UpPOBaTh IIOJIyYeHHbIE B XOJAE pEIIeHHs 3aJadd pe3yJbTaTbl, KPUTHUECKU
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITUpPOBATH COOCTBEHHBIE 337]aui B 00pa30BaTEIbHOM 1€ TEEHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETb MIEPEHOCUTh 3HAHUS 10 (PU3HUKE B IPAKTUUYECKYIO 00JIaCTh )KU3HEACITEIHHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIE UJIEH, MPEAJIaraTh OpUrHHAIbHbIE MTOIXOAbI U PELICHHUS;

CTaBHUTH MPOOJIEMBI U 3a]1a9M, Oy CKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Padora ¢ undopmanueii:

BJIQJIETh HABBIKAMH TIOJTYYCHUsT MHPOPMAIUN (PU3HYECKOTO COAEPIKaHUSI M3 UCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYHIECTBJIATH IOMCK, AaHalu3, CHCTEMaTH3alMi0 |
UHTEPIPETANNI0 HHPOPMALIUU Pa3TMYHBIX BHIOB U (OPM MPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;



UCIIOJIb30BaTh CpEACTBAa HH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3a1a4 C COOJIOEHHEM
TpeOOBaHUI 3PTOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, PaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO COAEpkKaHUS B pa3IUYHBIX QopMmMaTax ¢ Y4ETOM
Ha3HauYeHUs MHPOPMALIUH U [IEJIEBOH ayAUTOPUH, BBIOUPAs ONITUMAIIbHYIO (POpMY IIpeCTaBICHUS
Y BU3yaJIn3aluu.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYAllMi U CMAr4aTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOXO TOYKY 3PEHHUS C HMCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHIMBH Y aJIbHON paboThI;

BbIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHHN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJa/la U Ka)KJOr0 y4aCTHHKA KOMaH bl B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejaaraTb HOBbIE IPOEKThI, OLEHUBATh MJEU C MO3MLMHU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEJACHHUE B PA3JIMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTUBHbIE YHHUBEpPCAJIbHBIE YUeOHbBIE IeiiCTBHUSA

Camoopranmszaums:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JAEATEIbHOCTh B 00JaCTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEUICHMs] pacu€THBIX M KayeCTBEHHBIX 3a/ay, IUJIaH
BBITIOJTHEHHS] TMPAKTUYeCKo paboThl ¢ Y4ETOM UMEIOUIMXCA PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAITOYTECHMI;

JlaBaTh OLEHKY HOBBIM CHTYAI[UsIM;

pacImpsaTh paMKH Y9€OHOTO MPEMETa Ha OCHOBE JIMIHBIX MPEATIOUTCHHUI;

JieNaTh OCO3HAHHBIN BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoO0CTBOBAaTh (HOPMHUPOBAHUIO M TPOSIBICHUIO DJPYAMIMH B 00JacTd (PU3MKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBHI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BIIa/IETh HaBBIKaMU MTO3HABATENbHOMN peIeKCHU KaKk OCO3HAHMSI COBEPIIIAEMBIX JACHCTBUIA
U MBICJMTEILHBIX TIPOIIECCOB, MX PE3yJIbTATOB M OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 UX CHIDKECHUIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB AITEIbHOCTH;

MPUHUMATB Cce0sl, TOHMUMAas CBOM HEJOCTATKH M JIOCTOUHCTRA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB JAEITEIbHOCTH;

MPU3HABATH CBOE MTPABO M MIPABO JAPYTHUX HA OIIHOKH.



B npornecce goctukeHus TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS TPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpEIHEro 00Iero oopa3oBaHusl y OOYYaIOUIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
WHTEJJIEKT, MPEANoaralonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOLIETO CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE,
BUJICTh HAMPaBJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIMpOBaHMsl, BKJIFOYAIOLIETO CaMOKOHTpOIIb, yMEeHHue MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJanTUPOBATHCS K SMOIMOHATbHBIM
WU3MEHEHUSIM U TPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAallMU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHUKEHHIO LIETH MU YCIEeXy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAONIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCThH BBHICTPAUBATh OTHOLICHHS C APYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

HPEIMETHBIE PE3YJIBTATDI

K koniy o6yuyenus B 10 kiacce rnpeIMeTHbIE pe3yJIbTaTbl HA 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

JI€MOHCTPHPOBATh Ha MpUMeEpax posib U MeCTO (PU3UKU B (JOPMHUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTBIBATh TPAHUIBl NMPUMEHEHHS H3YYCHHBIX (DU3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTC4€Ta, abCOJIOTHO TBEPAOE TENO, WICaTbHBIN Ia3, MOAEIH
CTPOEHHS Ta30B, )KMJIKOCTEH W TBEPABIX TEJ, TOUEUHBIH AIEKTPUUYECKUN 3apsii IPHU PEIICHUU
bu3nyeckux 3anay;

pacrno3HaBaTh (U3HUYECKUE SBIICHUS (IIPOIECCHI) U OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUU CTPOEHHUS BELIECTBA M DJIEKTPOJUHAMMKHU:
PaBHOMEPHOE M paBHOYCKOPEHHOE MpSIMOJMHENHOE MIBU)KEHHE, CBOOOAHOE NaJCHHUE Tel,
JIBDKEHUE 110 OKPY>KHOCTH, MHEPLIUS, B3aUMOAEHCTBHE Tell, T dy3usi, OpOyHOBCKOE IBUKEHUE,
CTPOEHHE KUIKOCTEW U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tell MPU HArpeBaHUU (OXJIAKIACHUH),
TEIUIOBOE DPABHOBECUE, HUCIApEHUE, KOHACHCALUs, IUIABJICEHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, MOBBIILIEHUE J1aBJICHUS T'a3a IIPU €ro HarpeBaHUM B 3aKPBHITOM COCY/[IE, CBSI3b
MEXJly NapaMeTpaMu COCTOSIHMS ra3a B M30IpOLECcCaxX, AIEKTPU3ALUS Tell, B3aUMOJAEHCTBHE
3aps1/10B;

OIMCHIBaTh MEXAaHUYECKOE JBHKEHME, UCTONb3Yys (pU3MUECKUe BEJIMYMHBL: KOOPIUHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teljla, CHJIa, UMITYJIbC Tela, KUHETHYecKas
SHEprus, NOTEHIMAJIbHAs OSHEPrHs, MeXaHudeckas paboTa, MeXaHW4ecKas MOIIHOCTb; MHpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (GU3NUYECKUI CMBICI UCIOIb3yEMbIX BETUUYHH, UX 0003HAUEHUS
U €IUHMIIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (U3UYECKYIO0 BEIUUUHY C JPYTHMMHU
BEJIMYUHAMU;

ONMCHIBATh W3YYECHHBIE TEIUJIOBBIE CBOMCTBA TE€JI W TEIJIOBBIE SBIICHUS, HCIIOJIB3YS
¢u3nueckue BEIWYMHBL: JIaBJICHHWE Ta3a, TeMIepaTrypa, CpelHsAs KHHETHYeCKas »Heprus
XaOTUYECKOTO JIBUKEHUS] MOJIEKYJ, CpeJHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, pabora rasza, K03((UIUEHT IMOJIE3HOTO JEHCTBHUS TEIJIOBOTO
JBUTATENS; IPU ONMMCAaHUK MPABUIILHO TPAKTOBATh (PU3NYECKHUIT CMBICI MCITIOIb3YEMbIX BETMUHH,
uX OOO3HAYEHMS M EJUHHUIBI, HAXOJUTHh (OPMYJBI, CBA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

OINHCHIBATh M3YyUEHHBIE AIEKTPUYECKUE CBOMCTBA BEIIECTBA U DIIEKTPUYECKHUE SBIICHUS
(mpotiecchl), UCHONB3YST (GU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUHN 3apsijl, 3JIEKTPUUYECKOoe IoJe,
HAnpspKEHHOCTh  TOJIS, IOTEHIMAJ, pa3HOCTh IOTEHLMAJOB; IPH ONHCAHUU IPABUIBHO



TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO03HAUYEHUS W EIUHHULIBI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BeTUYUHAMH,

aHAJM3UPOBaATh (PU3MUECKUE IPOLECCHl U SABICHMSA, UCHOJb3Ysd (PU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u 1l 3akonsl HploToHa, 3aKkOoH coxpaHeHuUs
MEXaHUUYECKOW IHEPIUH, 3aKOH COXPAHEHUs MMITyJIbCa, IPUHLUI CYNEePHO3ULUN CUII, IIPUHIIUIT
pPaBHONPABUSI MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETHMUYECKOW 3HEPru TEIUIOBOIO JIBUKEHHUS
MOJIEKYJT ¢ a0CONIOTHOM TeMIlepaTypoid, MepBBIA 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPAaHCHHS
3JIEKTPUUECKOTO 3aps/a, 3aKkoH KyJioHa, Ipu 3TOM pa3inyaTh CI0BECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIOBUS (TPaHUIIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIMIIBI IEHCTBHSI MAILIUH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX O€30M1aCHOTO MCIIOIb30BaHMs B [IOBCEIHEBHON KU3HU;

BBINOJIHATh HKCHEPUMEHTHI 110 MCCIEJOBAHUIO (DU3MUYECKUX SIBJICHHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX H3MEPEHHMH, MpH 3TOM  (HOpPMYIHPOBATH
npobieMy/3aady U runoTesy yu4eOHOro 3KCIepruMeHTa, COOMpPaTh YCTAHOBKY M3 MPEI0KEHHOTO
000pyI0BaHUs, IPOBOAMTH OIBIT U (POPMYITHUPOBATH BHIBOJIBI,

OCYILLECTBIIATh MNPSAMbIE M KOCBEHHBbIE H3MEpeHHs (PU3MUECKUX BEIMYMH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BaTh W3BECTHBIE METOIBI OLICHKU
HOTPEIIHOCTEN U3MEPEHMIA;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAYy (U3NYECKMMU BEJIHMYMHAMH C HCIIOJIB30BAaHHEM
OpSMBIX U3MEPEHUHl, IMpU S3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (PUKCHpPOBAaTh pEe3yJbTaThl
MOJTYYCHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH B BUJIE TAOIHUI ¥ TPAadUKOB, JIETIaTh BEIBOBI 10
pe3yJbTaTaM MCCIIEJOBAHUS;

coOmogaTe mpaBmiia OE30MacCHOrO TpyJAa IMpPH TMPOBEICHUM HCCIECAOBAHUN B paMKax
y4eOHOIr0 3KCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W TNPOEKTHOW JAEATENbHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000Dy IOBAHUS;

pemiaTb pacy€THbIE 3aJaud C SBHO 3aJaHHOM (PU3UYECKOM MOJEeNblo, HCHONb3Yys
¢du3nveckre 3aKOHBI ¥ MIPHUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33Ja4d BHIOMPATh (U3UIECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOIAUMbIE JUIsl €€ peleHHMs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATHOCTH MOyY€HHOTO 3HAYeHUST (PH3HUUECKON BEITMYHMHEI;

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HEMPOTHBOPEUMBYIO LEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh TPU pEIIeHUH YYeOHBIX 3a7ady COBPEMEHHbIe HH(OpMaIMOHHBIE
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPUPOBAHHS, MHTEPIPETAUN W TIPEACTABICHUS YYEOHOH |
HAYYHO-TIONYJISIpHOW HMH(OpMaIUM, MOJYYEHHOM U3 pa3IUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIyYaeMylo HH(pOpMaIIHIo;

MPUBOANUTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HAaHUSA MO (U3MKE B TIOBCEAHEBHON JKHM3HU JUIs
oOecrnieueHns 6€30MacHOCTH MpU o0pallleHUuH ¢ MPUOOpaMH U TEXHUYECKUMHU yCTPOWCTBAMU, IS
COXpPaHEHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B TPYIIIIE C BHIIOTHEHUEM PAa3InYHBIX COIMATBHBIX POJIEH, TUTAHUPOBATh PadOTy
TPYNIbI, pAalMOHAIBHO paclpeneniaTh O0O0S3aHHOCTM U IIJIAHUPOBaTh JEATENbHOCTh B
HECTaHAAPTHBIX CHUTYaIHsX, aJeKBATHO OLEHWBATH BKJAJ KaXJIOTO W3 YYAaCTHHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMoi PoOIIEMBI.

K koniy o6yuyenus B 11 kiacce npeIMeTHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSl YMEHUI:

JIEMOHCTPHPOBATh Ha MpPUMepax posib U MecTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHON
Hay4YHOU KAPTHUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUYECKOU
NeSITeIbHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;



YUUTHIBATh TPAHULIBI TMPUMEHEHHS] W3YYEHHBIX (U3UUECKUX MOJENeH: TOYEeUHBIH
AIIEKTPUYECKUH 3apsif, Tyd CBETa, TOUCYHBIN HCTOUHUK CBETA, sIIEPHASI MOJIEh aTOMA, HyKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aaay;

pacrio3HaBaTh (HU3MYECKUE SBJICHUS (IPOLECChl) U OOBICHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAHTOBOM (PU3UKHU: 3JEKTpUUECKas MPOBOJIMMOCTb, TEILIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS
UHAYKIMS, JACHCTBUE MAarHUTHOTO IIOJIsI HAa MPOBOJHUK C TOKOM U JBIDKYIIMHCA 3apsij,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOJNSIpU3alUg CBeTa, JUCIEpCUsi CBeTa,
doroanekrpudeckuit d3¢pdekt (poroaddekr), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJ0pO/Jla, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIOaKTUBHOCTD;

OMUCHIBaTh M3y4YCHHBIC CBOMCTBA BEIECTBA (RJIEKTPUUYECKUE, MArHUTHbBIC, ONTUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3JIUYHBIX CPEMI) M AJIEKTPOMArHUTHBIC SBJICHHS (IPOIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPUUYSCKUIM 3apsja, cuia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, 2JIEKTPUUECKOE COMPOTUBIIEHUE, PAa3HOCTh OTEHIIMAIOB, JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOrO moiisd, cuiaa Ammnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO MOJIeH, MEepUoJ W 4YacToTa KojeOaHuil B
K0JIeOATEIbHOM KOHTYpE, 3apsil U CHJIa TOKa B MPOIEcCe TAPMOHUYECKHUX DIIEKTPOMArHUTHBIX
KonebaHui, (pOKycHOe pacCTOsSHHE M ONTHYECKas CHJIa JIMH3bI, NMPHU ONHUCAHWUU TPABUIBHO
TPAKTOBATh (PUINYCCKUI CMBICT WCIOJIB3YEMbIX BEJIIMYUH, WX OOO3HAYCHWS W CIWHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYHUHY C IPYTUMH BEIMYMHAMU,

OIMCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS M IPOLECCHI, HCIONB3Ys (DHU3HUECKUC
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus W
UMIyJbCc (OTOHA, TEPHOJ IMONypaclaga, SHEPIrUs CBSI3W AaTOMHBIX SAEp, NpPHU ONHCAHHU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOJIb3yeMbIX BEIMYMH, UX OOO3HAYeHHS U
CIMHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE NAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEITMUHHBI;

aHAJIM3UPOBaTh (PU3MUYECKUE IMPOLIECCHl U SBJICHMS, MCMONb3Yys (PU3NYECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBHOIO M MAPAIENBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHua, 3aKkOH JJIEKTPOMAarHUTHOW  WHIYKIUH, 33aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 111 HoTod(PdeKTa, 3aKOH COXPaHESHHsS YHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXpPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3akoH paauOAaKTHUBHOIO pacmaja, HOpU O3TOM pas3iudarh CIOBECHYIO
GbOpMyIHUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIpAKEHHWE M YCIOBUA (TpaHUIlBl, 00JacTH)
MIPUMECHUMOCTH;

OTIpEe/IeTISATh HAMpaBJICHHE BEKTOPa MHAYKIUA MArHUTHOTO TOJSI MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OMHICHIBATh N300pakeHNE, CO3/1aBaeMOE TIIOCKUM 3€PKaIoM, TOHKOH JINH30M;

BBINIOJIHATh AKCIEPUMEHTHI IO HCCIEIOBAHUIO (PU3NUECKUX SBJIEHUH U IPOLECCOB C
UCIIONIb30BAaHMEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWi: Tmpu 3ToM  (POpMyITHUpPOBATH
npo0aeMy/3aady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT U POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIIATh TPSIMBIE W KOCBEHHBIC H3MEpeHUs (U3MUYSCKUX BEIWYUH, NPH ITOM
BBIOMpATh ONTUMANBHBIA CHOCO0 W3MEpEeHUsT M HCIOIb30BaTh HM3BECTHBIE METOJBI OIEHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (PU3MUYECKUX BETHUUH C UCIIOIH30BAHUEM MPSIMBIX H3MEPEHUMN:
MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOTYYEHHON 3aBUCHMOCTH
du3MYeCKUX BENWYMH B BHAE TaOMUIl W TpauKOB, [eJaTh BBIBOABI IO pe3ylibTaTaM
HCCJIEJIOBAHMUS,



coOmofaTh mpaBuia OE30MAaCHOTO TpyJa HpHU MPOBEACHUU MCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIIEAOBATENLCKOM W TMPOEKTHOW AEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pemaTh pacuyéTHBIC 3aJaud C SBHO 3aJaHHOM (PU3UYECKOM MOJENbl0, HUCIONb3Ys
buznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a4u BHIOUPATh (HU3NYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OPMYINBI, HEOOXOAMMBbIE Uil €€ peleHHs,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHUS (PU3NUECKO BEIIMYUHBI,

pelarh KaueCTBEHHBIEC 3aJlauM: BBICTpaMBaTh JIOTUYECKU HENPOTHUBOPEUMBYIO LIETMOYKY
paccyXJIeHUI ¢ ONOPOi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DPU3HUECKUE SBICHMUS;

UCTOJNB30BAaTh TPU pEIIeHUH YYeOHBIX 3a7ady COBpPEMEHHbIE HH(OpMAIMOHHBIE
TEXHOJOTUM JUIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U IPEICTaBICHUsS] y4eOHOU U
HAYYHO-TIONYJISIpHOW HMH(OpMAIUM, MOJYYEHHOM W3 Pa3IUYHBIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4YaeMyto HH(pOpMaIIHIO;

OOBSICHATH IPUHLUIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, Pa3IN4aTh
yCIIOBUS UX 0€30MacCHOT0 UCIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

MPUBOANTEH NPUMEPHI BKJIAJa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, B 00bSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUA 1O (PU3MKE B IIOBCEIHEBHOM KHU3HU JUIS
obecrnieueHus 6€30MacHOCTH MpU 00pallleHuu ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO MOBEJACHMS B OKPY KaIOLEeH Cpejie;

paboTaTh B TPYIIIE C BHITOTHEHUEM PA3IMUHbIX COIUANBHBIX POJICH, MIIAHUPOBATH paboTy
TPYNIbI, PpAalMOHAIGHO paclpeneNiiaTh OOS3aHHOCTH W IJIAHUPOBaTh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYAalMsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.



4. TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

No HawnmenoBanwme pasneinoB B TEM IPOTrPaMMBI | KommgecTBo gacoB DnekTpoHHBIE (IM(MPOBBIC) 00pa30BaTEIIHHBIC
n/n Beero||  KonrponbHbie I[IpakTHyeckue pecypeel
paboTHI paboThI

|Pa3[1e.11 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

1.1 ||®usuka 1 METOIBI HAYYHOTO TIO3HAHUS 2 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41bf72]]

|I/IT0ro 10 pa3aeny H 2 H

IPazzen 2. MEXAHUKA

2.1 |Kunemaruka 5 [[bubimoTeka [IOK
https://m.edso0.ru/7f41bf72]]

2.2 ||Innamuka 7 [[buommoTeka [IOK
https://m.edsoo.ru/7f41bf72]]

2.3 ||3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 [[bubnuoTexa [IOK
https://m.edsoo.ru/7f41bf72]]

|I/IT0ro 10 pa3aeny H 18 H

|Pa3):[e.11 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 ||OcHOBBI MOJIEKYIIAPHO-KHHETHYECKOH TEOPUU 9 1 [[bubaunoreka [IOK
https://m.edsoo.ru/7f41bf72]]

3.2 ||OCHOBBI TEPMOIUHAMHUKH 10 1 [[Bubmaroreka ITOK
https://m.edsoo.ru/7f41bf72]]

3.3 || ArperatHbie cocTosHUS BemecTBa. Ma3oBbie 5 [[bubaunoteka [JOK

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

|I/IToro 10 pasjeny H 24 H

[Paznea 4. JJIEKTPOJIMHAMUKA

4.1 | DmexTpocTaTHKa 10 1 [[bubmmoTexa IIOK

https://m.edsoo.ru/7f41bf72]]
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No HawnmenoBanwme pasneinoB v TEM IPOTPaMMBI KommgecTBo gacoB | DnekTpoHHBIE (IM(MPOBBIC) 00pa30BaTEIIHHBIC
n/m Bcero KonTponbHbie IIpakTuueckue pecypebl
paboTHI paboThI
4.2 |TTocTosiHHBIN 3eKTpUUecKuii TOK. Toku B pasziuuHbix| 12 1 [[bubaunoreka [JOK
cpenax https://m.edsoo.ru/7f41bf72]]

|I/ITOro 0 pasjeny H 22 H |
|Pe3epBHoe BpeMs H 2 H H H |
IOBILIEE KOJIMYECTBO YACOB ITO IIPOTPAMME || 68 | 3 [ 3 [ |
TEMATHYECKOE IIVIAHUPOBAHMUE 11 KJIACC
Ne /i HanmeHoBanue pa3aenoB U TEM MPOrpaMMBbl ‘ KonmuecTBo vacos ‘ DnekTpoHHbIe (ITU(pPOBBIC) 00pa3oBaTEIbHBIE PECYPCHI

‘BCCFOHKOHT})OJ‘ILHHG pa60TLIHHpaKTquCKHe pa6OTBI‘

[Paznex 1. 3JEKTPOJMHAMUKA |

|1-1 HMarHHTHoe nosie. DIeKTPOMAarHUTHAs WHITyKIIHs H 11 H 1 H 3 H[[EI/I6JH/IOTeKa LIOK https://m.edsoo.ru/7f41c97c]] |
[MToro no paseny | 11 | |
[Pasnien 2. KOJTEBAHUSI M BOJTHBI |
|2-1 HMexaHI/IquKI/Ie Y 3JICKTPOMArHUTHBIC KOJICOAHUS H 9 H H 1 H[[EI/I6JH/IOTeKa IIOK https://m.edsoo.ru/7f41c97c]] |
|2-2 HMexaHI/IquKHe Y 3JICKTPOMArHUTHBIE BOJIHBI H S H 1 H H[[BI/I6J'II/IOT€K3 ITOK https://m.edsoo.ru/7f41c97c]] |
23 |Onruxa | 10 | [ 3 [[Bu6nnorexa LIOK https://m.edsoo.ru/7f41c97c]] |
|I/IT0ro 10 pa3aeny H 24 H |
[Pazaen 3. OCHOBBI CHELIMATTLHOM TEOPUM OTHOCUTEJBHOCTH |
|3-1 HOCHOBH CHEIMAIbHON T€OpUU OTHOCUTEILHOCTH H 4 H 1 H H[[EI/I6JII/IOTeKa OK https://m.edsoo.ru/7f41c97c]] |
[MToro o paszerny L4 | |
[Paznen 4. KBAHTOBASI ®U3UKA |
|4-1 HBneMeHTH KBaHTOBOH ONTHKH H 6 H H H[[BI/I6J'II/IOTeKa LIOK https://m.edso0.ru/7f41c97c]] |

4.2 |Crpocnue atoma L4 | [ |[[Bu6mmoTexa LIOK https://m.edso0.ru/7f41c97c]] |
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Ne /i HanmeHnoBanue pa3aenoB U TeM MPOrpaMMBbl ‘ KonmuectBo vacos ‘ DnexTpoHHbIe (ITU(pPOBBIC) 00pa30BaTEIbHBIE PECYPCHI
‘BCCFOHKOHT})OHLHHC pa6OTLIHHpaKTI/I‘{CCKI/Ie pa60Tm‘

|4-3 HATOMHOC AAPO H 5 H H H[[BI/I6J'II/IOTeKa LIOK https://m.edso0.ru/7f41c97c]] |
|I/ITOro 0 pasjenny “ 15 H |
IPaznea 5. JJIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU |
|5-1 HBneMeHTH ACTPOHOMUH U aCTPO(DH3UKH H / H 1 H H[[EI/IGHI/IOTeKa LIOK https://m.edso0.ru/7f41c97c]] |
|I/IT0ro 10 pa3aeny H 7 H |
[Paznen 6. OBOBILAIOIIEE MOBTOPEHUE |
|6-1 HO6o6ma}omee HOBTOpPEHHE H 4 H H H[[BI/I6J'II/IOT6K8. LIOK https://m.edsoo.ru/7f41c97c]] |
|I/IT0ro 10 pa3jeiny H 4 H |
PesepBHOE BpeMs HER [ [ |
IOBILIEE KOJIMYECTBO YACOB ITO ITPOTPAMME || 68 | 4 [ 7 [ |

5. IOYPOYHOE IVTAHUPOBAHMUE 10 KJIACC

Ne Tema ypoxka KomnnuecTBo yacos ‘ Hata DNeKTpOHHBIE U(PPOBHIE
/o Bcero|| Konrponbmsre || [paxtiueckue || A3YICHHA 00pa3oBaTesbHbIC PECYPChI
paboTeI paboTeI

1 ||[[®u3uka — Hayka o npupoxae. Hayunbie MeTo bl TO3HAHHS 1 [[bubamnoreka LIOK
OKpY’Karomiero Mupal]] https://m.edsoo.ru/ff0c32e2]]

2 |[[[Ponb u MecTo pu3uku B HOPMHUPOBAHIH COBPEMEHHOM 1 [[bubnuoteka [IOK
HAYYHOH KapTHHBI MUpPa, B IPAKTUYECKOH 1eATETLHOCTH https://m.edsoo.ru/ff0c33e6]]
TroIei | |

3 ([[Mexanudeckoe nBuxeHne. OTHOCUTEIILHOCTh MEXaHHUECKOTO 1 [[bubmuoTeka [IOK
nBmkenus. [lepeMerenue, CKOpOCThb, yCKopeHue]] https://m.edsoo.ru/ff0c3508]]

|4 H[[PaBHOMepﬁoe HpsIMOJIMHEHHOE ABMKeHHE] | H 1 H H H H[[BI/I6J‘II/IOTCKa LIOK |
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No Tema ypoxka ‘ KommgecTBo acoB | Jara DIIeKTPOHHBIC TU(PPOBEIC
/o Bcero KOHTpOJ'II)HLIC HpaKTI/ILICCKI/Ie HU3YyUCHUA O6pa3OBaTCJ'II)HBIC pPeCypChI
paboThI paboThI
|l I [ [ Inttps://m.edsoo.ru/ff0c3620]] |
5 |[[PaBHOYCKOpEHHOE IPSIMOJIUHECIHOE IBUKCHHUE | 1 [[bubmumoTexa [IOK
https://m.edsoo.ru/ff0c372¢e]]
6 |[[CBoOOaHOE ManeHKe. Y CKOpEeHHEe CBOOOIHOTO MaCHHUS | ] 1 [[Bubauoreka [IOK
https://m.edsoo.ru/ff0c39cc]]
7 |[[KpuBoinuHeiiHOE nBHXKCHKE. [IBHKCHHE MAaTCpUaIbHOW TOUKH 1 [[bubmuoTeka [IOK
10 OKPY>KHOCTH ] https://m.edsoo.ru/ff0c3ada]]
8 |[[TIpunuun otHOocuTenbHOCTH ["anunes. MHepuuaibHbIe 1 [[bubaunoTeka [JOK
cucreMsl orcyera. [lepssiii 3akoH HproToHa]] https://m.edsoo.ru/ff0c3be8]]
9 |[[Macca Tena. Cuna. [Ipuniun cynepnosuimu cui. Bropoi 1 [[bubamnoreka LIOK
3akoH HbroTOHA /I MaTepHaTbHOW TOUYKH] | https://m.edsoo.ru/ff0c3be8]]
10 |[[Tperwuii 3akoH HproTOHA JIsI MATEpUATLHBIX TOUEK] ] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c3be8]]
11 |[[3akon BcemupHOTO TAroTeHMs. Cria Tspkectu. [lepBast 1 [[bubmuoTexa [JOK
KOCMHYECKasi CKOPOCTb || https://m.edsoo.ru/ff0c3d00]]
12 |[[Cuna ynpyroctu. 3akoHn ['yka. Bec Tenal] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c3el8]]
13 |[[Cuna Tpenus. Koapduuument Tperns. Cuiaa CONpOTUBICHUS 1 [[bubamnoreka LIOK
NpY JABWKECHUH TeJa B KUIKOCTH WM raze]] https://m.edsoo.ru/ffOc3f76]]
14 |[[TlocTymareiapHOE U BpamaTeIbHOE JIBIYKEHUE a0COIIOTHO 1 [[Pubmmorexa [IOK
TBEpAOro Tena. MomeHT cuiibl. [Tnedo cumbl. YcnoBust https://m.edsoo.ru/ff0c41a6]]
paBHOBecHs TBEPIOTO Tena]]
15 |[[Mmmynbc MaTepHaTbHON TOYKH, CUCTEMBI MaTepHAITbHBIX 1 [[bubmuoteka [IOK
To4eK. IMITyibC CHITBL. 3aKOH COXpaHEHHsT NMITYJIbCa. https://m.edsoo.ru/ff0c43d6]]
PeakTuBHOE nBUXKEHHE] |
|16 H[[Pa60Ta 1 MOIIHOCTb cuibl. KuneTndeckas sHeprus H 1 H H H H[[BI/I6JII/IOTeKa LIOK |



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

No Tema ypoxka KommgecTBo acoB | Jara DIIeKTPOHHBIC TU(PPOBEIC
/o Bcero KOHTpOJ'II)HI)IC HpaKTI/I‘leCKI/Ie HU3YyUCHUA 06pa3OBaTeJ'II)HBIC pPeCypChI
paboThI paboThI
MaTepHaibHOW TOYKH. TeopeMa 00 M3MEHEHUH KHHETHYECKON https://m.edsoo.ru/ff0c4502]]
SHepruu]|
17 |[[[TorennmanbHast sHeprus. [loTeHIMANBHAS YJHEPTUS YIIPYTO 1 [[bubmuoTeka [IOK
neGOpMHUPOBAHHOM NPYKUHBL. [T0TeHIMATBHAS SHEPTUS Tea https://m.edsoo.ru/ff0c461a]]
BOJIM3H MOBEPXHOCTH 3eMIIH ||
18 |[[[ToreH1MambHBIC W HEMOTCHIMATBHBIC CHIIBI. CBSI3b paOOTHI 1 [[bubnuoteka [IOK
HETIOTEHIMAIBHBIX CUJI C U3MCHEHHEM MEXaHUYECKOW YHEPrHU https://m.edsoo.ru/ff0c478c]]
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYEeCKOH 3Hepruu| |
19 |[[JTaboparopHas paboTa «lcciaemoBanue CBSI3U paObOThI CHIIBI C 1 1 (]
M3MEHEHHEM MEXaHWYEeCKOW SHEPruu Tella Ha IpuMepe
pPACTSDKEHUS PE3UHOBOTO KIyTay ||
20 |[[[KouTpombHas paboTa o Teme «KunemaTrka. JluHaMuKa. 1 1 [[bubmuoTexa [JOK
3aKOHBI COXPAHCHHS B MEXaHUKEY || https://m.edsoo.ru/ff0c4b74]]
21 |[[[OcHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KUHETUIECKOI TEOPHUH. 1 [[bubmuoTeka [IOK
Bbpoynosckoe asmxkenue. Auddysus]] https://m.edsoo.ru/ff0c4dc2]]
22 |[[[XapakTep IBMKECHHUS M B3aMMO/ICHCTBHSI YaCTHUI BEIIECTBA. 1 (1
Mogenu cTpoeHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TeN| |
23 |[[Macca momneky:n. KommuaectBo BeniectBa. [TocTostHHas 1 (1
ABorazapol]]
24 |[[TerutoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana 1 (1
temneparyp Lenbcus]|
25 |[[[Wneanbhbiii ra3 B MKT. OcHoBHOe ypaBHeHre MKT]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc4fde]]
26 |[[[AGcomtoTHas TeMIlepaTypa Kak Mepa CpeIHei KUHETUIEeCKOM 1 [[Bubmmoreka [IOK

SHEPIUM JBUKECHUs MOJIEKYJ. Y paBHeHUE MeHaeneesa-
Knaneitponal]]

https://m.edsoo.ru/ff0c511e]]



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

No Tema ypoxka ‘ KommgecTBo acoB | Jara DIIeKTPOHHBIC TU(PPOBEIC
n/n Beero|| Kontponbrsre || Ipaktuueckue || H3Y1CHAA o0pa3oBaTenbHbBIE PECypChl
paboThI paboThI
27 |[[3axon Mansromna. Ta3oBeie 3akomHm]] 1 | | I
28 |[[[J/TabopaTopHast pabota «VccinenoBaHie 3aBUCUMOCTH MEXTy 1 1 (]
napamMeTpamMH COCTOSIHUS Pa3pEKEHHOTO Ta3ay ||
29 |[[M30omporiecchl B HI€aIbHOM ra3e U X rpadudyeckoe 1 [[bubmuoTeka [IOK
npescraBiacHue]] https://m.edsoo.ru/ff0c570e]]
30 |[[BHyTpeHHSss1 S3HEPTHS TEPMOJAUHAMHYCCKON CUCTEMBI U 1 [[bubmuoTeka [IOK
crocoOb! e€ n3MeHeHus. KommuecTBo TermioTsl 1 paboTa. https://m.edsoo0.ru/ff0c5952]]
BHyTpeHHsIst SHEpTHsi 0JTHOATOMHOTO HJICAIbHOTO Ta3a] ]
31 |[[Bumsl Terionepenayu|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c5¢36]]
32 |[[YnenpHas TeruioéMKocTh BemecTBa. KomnuecTBo TerutoTsl mpu | 1 [[bubmuorexa [JOK
Teruonepenave. AnuadaTHbIl mporecc]] https://m.edsoo.ru/ff0c5c36]]
33 |[[TIepBBIii 3aKOH TEPMOJTMHAMHUKH U €T0 IPUMEHEHUE K 1 [[bubmuoteka [IOK
u3ornpoiieccam|| https://m.edsoo.ru/ffOc5efc]]
34 |[[HeoOpaTtumocTh TpoiieccoB B mpupoe. Bropoit 3akoH 1 [[bubamnoreka LIOK
TEPMOIMHAMHKH ] | https://m.edsoo.ru/ff0c6230]]
35 |[[Tpunnumn geticteus u KIT/I TerumoBoii MamiHb] | 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/ff0c600a]]
36 J[[[Ixcn Kapro u ero KIT]] N | | |0
|37 H[[SxonomquKHe Hpo0IEMbI TEILIOIHEPTeTUKH] ] H 1 H H H H[D]
38 |[[O6o6marormii ypok «MosnekyssipHas pusrka. OCHOBBI 1 [[Bubaroreka [IOK
TEPMOIUHAMUKN | | https://m.edso00.ru/ff0c6938]]
39 |[[KoHTponbHas paboTa o TeMe «MomneKyssipHas (pU3UKa. 1 1 [[bubaunoreka [IOK
OCHOBBI TEPMOTUHAMHKI | ] https://m.edsoo.ru/ff0c6a50]]
40 |([[TTapooOpa3oBanue u KoHAeHcanus. Mcapenue u kuneHue] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c63b6]]



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

No Tema ypoxka KommgecTBo acoB | Jara DIIeKTPOHHBIC TU(PPOBEIC
/o Bcero KOHTpOJ'II)HI)IC HpaKTI/I‘leCKI/Ie HU3YyUCHUA 06pa3OBaTeJ'II)HBIC pPeCypChI
paboThI paboThI
41 |[[AOcomroTHast U OTHOCUTEIIbHAS BJIAYKHOCTH BO3/yXa. 1 [[Bubauoreka [IOK
Haceimennslii map|] https://m.edsoo.ru/ff0c64d8]]
42 |[[TBépnmoe Temo. Kpucramndeckue u amopHbIC Tea. 1 [[bubmuoTeka [IOK
AHHM30TPOIUS CBOMCTB KpUCTAILIOB. JKUIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0]]
CoBpeMeHHbIE MaTepHUaIbl ||
43 |[[[lnaBneHure U KpUCTAILIM3AIMS. Y IeIbHAS TEIUIOTA IUIaBiacHus. | 1 [[bubmuoTeka [IOK
CyOnumarnus]] https://m.edsoo.ru/ff0c6708]]
44 |[[YpaBHeHHE TeIIOBOTrO OaaHcal| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c6820]]
45 |[[DnexTpu3anus Teil. DIeKTpudecKuid 3aps. [IBa Buga 1 [[bubaunoTeka [JOK
DIIEKTPUIECKUX 3aps/I0oB]] https://m.edsoo.ru/ff0c6bcc]]
46 |[[[IpoBOAHUKH, TUINEKTPUKH U OTYIPOBOJIHUKH. 3aKOH 1 [[bubamnoreka LIOK
COXpaHEHHsI AJICKTPUIECKOTO 3apsiza]] https://m.edsoo.ru/ff0c6bcc]]
47 |[[B3aumoneiicTBue 3apsinoB. 3akoH Kynona. ToueuHsbIit 1 [[bubmuoTeka [IOK
SJIEKTPUUCCKUH 3apsif] ] https://m.edsoo.ru/ff0c6ce4]]
48 |[[Hampsox€HHOCTB 3neKTpryecKoro mois. [IpuHimn 1 [[Bubmmorexa [IOK
CYIEPIIO3UINH AJIEKTPUUYECKHUX Mosiel. JInHuM HanpskEHHOCTH ] https://m.edsoo.ru/ff0c6df2]]
49 |[[PaboTa cui anekTpocTaTudeckoro mois. [lorennuan. Pasnocts | 1 [[bubmuoTexa [IOK
MOTEHIMAIIOB] ] https://m.edsoo.ru/ff0c6f00]]
S0 |[[[TIpoBOAHUKH M AUIIIEKTPUKH B IIEKTPOCTATUIECKOM TIOJIE. 1 [[bubamnoreka [IOK
JluaeKTprudecKkas MpOHUIAEMOCTD| ] https://m.edsoo.ru/ff0c7018]]
ol |[[[DnexTpoémkocTh. Konmencarop]| 1 [[bubauoTeka [JOK
https://m.edsoo.ru/ff0c7126]]
52 |[[[21eKTpoEMKOCTB TIOCKOTO KOHJICHCATOPa. DHEPrHs 1 [[bubauroreka LIOK
3apsKEHHOT0 KOHICHCaTopa] | https://m.edsoo.ru/ff0c72c0]]
53 |[[JTaGoparopuas pa6ota "H3MepeHue 51eKTPOSMKOCTH |1 | [ 1 [ [m



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Tema ypoka

KonmuectBo yacos

|

Bcero

KonTponbHbie
paboThI

IIpakTuueckue
paboThI

Hara
M3Y4YCHUS

DIIeKTPOHHBIC TU(PPOBEIC
o0pa3oBaTenbHbBIE PECypChl

HKOH):[eHcaTopa"]]

HECaMOCTOSITENbHBIN pa3psa. Monnus. [lnasmal]

54 |[[TIpuHIMO IEHCTBYS U IPUMEHEHUE KOHICHCATOPOB, 1 (1
KOMUPOBAJIBHOIO amnmapara, CTpyHHOTro IpUHTEepa.

DJeKTpocTaTHUECKas 3aIUTa. 3a3eMIICHHE IIEKTPOIpruOOpoB]]

35 |[[DnekTprudecKuii TOK, yCIOBHS €ro CyIIeCTBOBAHUS. 1 (1
[Toctosinnbiii Tok. Cuna Toka. Hanpsikxenue. ConpoTUBICHHE.
3akon Oma aJig y4acTka 1emnu| |

56 |[[ITocnenoBareabHOE, HapalieIbHOE, CMEIIAHHOE COCTUHEHUE 1 [[bubmuoTeka [IOK
npoBoiHUKOB. JlaboparopHast paboTa «/3ydeHrne CMEIaHHOTO https://m.edsoo.ru/ff0c7410]]
COEJIMHEHUS PE3UCTOPOBY ]

57 |[[PaboTa ¥ MOIITHOCTh JIEKTPUIECCKOTO TOKA. 3aKoH JxKoyis- 1 [[bubaunoTeka [JOK
Jlenma]] https://m.edsoo.ru/ff0c7838]]

58 |[[3axon Oma [Ist TOJHOM (3aMKHYTOM) 3JICKTPUIECKOH HeMu. 1 [[bubmuorexa [JOK
KopoTtkoe 3ambikanue. Jlabopatopnas padora «M3mepenue DJ1C https://m.edsoo.ru/ff0c7ae0]]
MCTOYHUKA TOKA U €r0 BHYTPEHHET O COMPOTUBIIECHUS» ]|

39 |[[DnekTpoHHAs MPOBOIUMOCTh TBEPIBIX METAIIIOB. 3aBUCUMOCTH || 1 (1
COIIPOTHUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

CBepXIpoBOAUMOCTS | |

60 |[[DmexTpuueckuii Tok B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX 1 (]
My4KOB]]

61 |[[[TomynpoBOAHUKH, KX COOCTBEHHAS U TIPUMECHAS 1 [[bubmuoTexa [JOK
npoBoaAnMOCTh. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBEIE https://m.edsoo.ru/ff0c84ae]]
puOopsI]|

62 |[[DmexTpuyeckuii TOK B paCTBOpax M paciuiaBax dJIEKTPOIUTOB. 1 [[bubaunoreka [IOK
DJIEKTPOTUTHYECCKAS TUCCOIMALINS. DIEKTPOH3] | https://m.edsoo.ru/ff0c82bal]

63 |[[DnekTpuyeckuii TOK B razax. CaMOCTOATCIBHBIN U 1 [[Bubmmorexa [IOK

https://m.edsoo.ru/ffOc84ae]]



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

No Tema ypoxka KommgecTBo acoB | Jara DIIeKTPOHHBIC TU(PPOBEIC
n/n Beero| Kontponshsie || Ipaxtuueckue || H3Y9eHUA o0pa3oBaTenbHbBIE PECypChl
paboThI paboThI
64 |[[DnekTpuyeckre NpuOOPHI U YCTPONUCTBA U UX MPAKTUUIECCKOEC 1 [[bubmmoTexa [IOK
npuMeHenue. [IpaBuia TeXHUKH 0€30MacHOCTH] | https://m.edsoo.ru/ff0c86fc]]
65 |[[[O6o0maronmii ypok «JIeKTPOJHHAMUKAY | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c88be]]
66 |[[KonTponbHas paboTa 1o teme «DnekTpocraruka. [loctosHubrit | 1 1 [[bubmmoreka LIOK
9JIEKTPUUECKUI TOK. TOKH B pa3IMuHbIX cpeaax»]] https://m.edsoo.ru/ff0c8a8a]]
67 |[[[Pe3epBHbIil ypok. KoHTposbHAs paboTa 110 TeMe 1 [[bubmmoreka LIOK
"DnekTpoauHaMuKa" || https://m.edsoo.ru/ff0c8c56]]
68 |[[[Pe3epBHbIi ypok. OOoOmIaromuii ypok no tTemam 10 kiaccal] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc8f6¢]]
|OBILEEE KOJIMYECTBO YACOB ITO ITPOTPAMME | 68 | 3 [ 3 [
MNOYPOYHOE IIVIAHUPOBAHHE 11 KJIACC
Ne Tema ypoxka KomnunuectBo yacos ‘ JHara OneKTpoHHEIE I(POBBIC
/T Beero| Konrponshsie || [paxtuueckue || H3YICHAA 00pa3oBaTeIbHBIC PECYPChHI
paboThI paboThI
1 |[[TTocTosiHHBIC MATHUTBI U MX B3aUMOJIeiicTBHE. MarHUTHOE IMoJIe. 1 [[bubmuoTexa [IOK
BekTop MarHuTHON MHIYKIHMA. JINHHKM MarHUTHON MHYKIIHH ] ] https://m.edsoo.ru/ff0c9778]]
2 |[[MarautHO€ 1oJjie MPOBOAHKKA ¢ TOKOM. OmbIT Dpcrena. 1 [[BubmunoTexa [JOK
B3aumoeiicTBrEe MPOBOTHUKOB C TOKOM]| ] https://m.edsoo.ru/ff0c98fe]]
3 |[[JTabopaTopHas pabora «3y4yeHne MarHUTHOTO OIS KaTYIIKHU C 1 1 [[bubamnoreka [IOK
TOKOM»]] https://m.edsoo.ru/ff0c98fe]]
4 |[[[deficTBre MAarHUTHOTO TIOJISI HA TIPOBOJAHUK ¢ TOKOM. Criia 1 1 [[bubmuoTexa [TOK
Awmmnepa. JlTabopaTopHas pabora «MccnenoBanue aeicTBus https://m.edsoo.ru/ff0c9ac0]]
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy C TOKOM»|]



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

No Tema ypoxa KonugectBo yacos ‘ Jara DnekTpoHHbIE IU(POBHIE

/1 Beero|| Kontponshsre || [paktueckue || H3Y1CHAT 00pa3zoBaTeIbHbIC PECYPCHI

paboThI paboTHI

S |[[de#icTBHE MarHUTHOT'O TIOJIS HA JIBMOKYIIYIOCS 3apsSHKCHHYIO 1 [[bubmuoTexa [JOK
yactuiy. Cuia Jlopenna. Pabora cuibl Jlopennal] https://m.edsoo.ru/ff0c9df4]]

6 |[[@nekTpomarauTHas HHAYKIHS. [IOTOK BEKTOpa MarHUTHOM 1 (1]
uHaykuud. DJ1C uHayKIuu. 3aKOH 3JIEKTPOMArHUTHON UHIYKITUU
®dapanes|]

7 |[[JTabopaTopHas paboTa «VcciieqoBaHue siBICHUS 1 1 [[bubmuoTeka [IOK
3JIEKTPOMArHUTHON MHIYKIIUN]] https://m.edsoo.ru/ff0cal50]]

8 |[[MamykTuBHOCTD. SIBNEeHMe camonHayKiuu. DJIC caMOUHAYKIHH. 1 [[bubnuoreka [IOK
DHeprus MarHUTHOTO TOJISl KaTYIIKHA ¢ TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600]]
mone]]

9 |[[Texuuyeckue yCcTpOHCTBA M UX IPUMEHEHHE: TOCTOSIHHBIE 1 (1]

MarHuThl, 3JIEKTPOMArHUTBI, JJICKTPOABUTaTE b, YCKOPUTEIH
QJIEMEHTAPHBIX YaCTHUI], UHAYKIIMOHHAS T1eYb ] |

10 |[[O606maromumii ypok «MarHuTHOE MoJie. DIEKTpOMarHUTHAs 1 [[bubmuoTeka [IOK
UHTYKIUS» ] ] https://m.edsoo.ru/ff0cab82]]

11 |[[KouTponpHas paboTa o TeMe « MarHuTHOE MoJIe. 1 1 [[Bubmumoreka IJOK
DJIEKTPOMAarHUTHAS HHIYKIUD ]| https://m.edsoo.ru/ff0cad58]]

12 |[[CBoOOaHBIE MEXaHUYECKHE KOTeOaHus. [ apMOHHYECKIE 1 [[bubmuoTexa [JOK
KoJsieOaHus. Y paBHEHHE TApMOHUYECKHIX KojieOanuii. [IpesparieHue https://m.edsoo.ru/ff0caf06]]
SHEpruu| ]

13 |[[/TabopaTopHas pabota «VccnemoBaHue 3aBUCUMOCTH ITEPHO/IA 1 1 [[1]

MaJIbIX KOJIcOaHUil rpy3a Ha HUTH OT JUTMHBI HUTH M MAcChl rpy3a»]]

14 |[[KonebaTenbHbIi KOHTYp. CBOOOIHBIC SJICKTPOMATrHUTHBIC 1 [[bubmuoTexa [IOK
KoJicOaHMs B HICAIbHOM KOJICOATeTbHOM KOHTYpe. AHAIOTUs https://m.edsoo.ru/ff0cb820]]
MEXYy MEXaHUUCCKUMH M JICKTPOMArHUTHBIMH KOJICOaHHUSIMH | |

15 |[[®@opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUH B UACATHHOM 1 [[bubmuoTexa [TOK

KoJIe0aTeIbHOM KOHTYpE| ]

https://m.edsoo.ru/ffOcb9c4]]



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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Ne Tema ypoxka KomnunuectBo yacos ‘ Hata DJNEeKTPOHHBIE U(PPOBEIC
n/n Bcero KOHTpOJ'ILHLIe HpaKTI/I‘ICCKI/IC HU3y4YCHUA O6p330BaTeHI)HI)Ie PeCypChI
paboThI paboTHI
16 |[[TIpencTaBiieHHe O 3aTyXalOMMX KOJcOaHUAX. BBIHYKICHHbIE 1 [[bubmuoTexa [JOK
MexaHU4eckue Kosebanus. Pesonanc. BoiHykeHHbIC https://m.edsoo.ru/ff0cbb86]]
9JIEKTPOMArHuTHbIE KoJebanus||
17 |[[TIepemenHsbIit Tok. CHHYCOMIAILHBIN IEPEMEHHBIN TOK. 1 [[bubnmorexa LIOK
MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTHUTYIHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34]]
3HAYCHHE CUJIbI TOKA M HANPSHKEHUS | |
18 ||[[Tpauchopmarop. [Ipon3BoACTBO, epeiayda u moTpedIcHue 1 (1
SJIEKTPUYECKON SHEPruu ||
19 |[[YcTpoiicTBO M MPAKTHYECKOE MPUMEHEHUE DIIEKTPUIECKOTO 1 [[bubmuoTexa LIOK
3BOHKA, TeHepaTopa MepeMEeHHOr0 TOKa, JIMHUI dJeKTponepeaay]| https://m.edsoo.ru/ff0cc324]]
20 |[[[9konormyeckue pucKy MpH MPOU3BOCTBE AICKTPOIHEPTUH. 1 (1
KynbTypa Bcrions30BaHus DIIEKTPOIHEPTHUH B TIOBCETHEBHOM
YKU3HU ||
21 |[[[MexaHn4ecKkue BOJHBI, YCIOBUS pacrpocTpaneHus. [lepuon. 1 [[bubamnoreka LIOK
CKOpPOCTh pacrpoCTpaHSHHs U JITTMHA BOJHBL. [lonepednbie U https://m.edsoo.ru/ffOcca54]]
MIPOJIOJIbHBIE BOJIHBI| |
22 |[[3Byk. CxopocTb 3ByKa. I poMKoCTh 3ByKa. Beicora Tona. TemOp 1 [[bubamnoreka LIOK
3ByKa]] https://m.edsoo.ru/ffOcccOc]]
23 |[[2mekTpoMarHuTHBIE BOJIHBI, HX CBOMCTBA U CKOpOCTh. [lIkata 1 [[bubmuoTexa [JOK
9IEKTPOMArHUTHBIX BOJIH] | https://m.edsoo.ru/ffOccfe0]]
24 |[[TIpuHIMITEI paguOCBSI3H U TeleBUaeHUs. Pa3sButne cpencts csi3u. | 1 [[1]
Paauonokarus]|
25 |[[KouTponbHas pabota «KonebaHus 1 BOJHBD» || 1 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ffOcc6f8]]
26 |[[TIpsMoHHEHHOE pacpoOCTpaHEHHUE CBETA B OJHOPOIHOM cpeie. 1 [[bubmuoTexa [JOK
Toveunslit ncTOuHUK cBeTa. JIyu cBera]] https://m.edsoo.ru/ff0cd350]]
|27 H[[OTp&l)KGHI/Ie cBeTa. 3aKoHBI oTpakeHus ceta. [TocTpoeHne H 1 ‘ H H H[[BI/I6J‘II/IOTeKa 1IOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

No Tema ypoxa ‘ KonugectBo yacos ‘ Jara DnekTpoHHbIE IU(POBHIE
n/n Bcero KOHTpOJ'IBHLIe HpaKTHqCCKHC HU3y4YCHUA OGpaBOBaTeHI)HI)Ie PeCypChI
paboTsI padoTHI
| HH306pa>KeHMI71 B IUIOCKOM 3epKaie]] H “ “ “ Hhttps://m.edsoo.ru/ffOCd4e0]]
28 |[[TIpenomiuenue ceta. [TomHOE BHYTPEHHEE OTPAKCHUE. 1 [[Bubmaurorexa [JOK
[IpenenbHbIiA Yo MOJIHOTO BHYTPEHHETO OTPAKCHHS | | https://m.edsoo.ru/ff0cd7{6]]
29 |[[JTabopaTtopHas pabora «M3MepeHne moKa3aTes MpeaIoMIEHUs 1 1 [[bubnuotexa LIOK
CTeKIIan]] https://m.edsoo.ru/ff0cd67a]]
30 ||[[JIun3bL. [TocTpoeHue u3o0paxkeHui B auH3e. PopMyiia TOHKOM 1 [[bubnmorexa LIOK
JIMH3BL. Y BEJIMUCHHE JIMH3HI| | https://m.edsoo.ru/ffOcddle]]
31 |[[JTabopaTopHas pabora «HcciaenoBanue CBONCTB H300pakeHHIA B 1 1 [[1]
JMH3aX»]|
32 |[[[Aucnepcus cBera. CaoxHBINA cocTaB Oeoro ceeta. [[BeT. 1 1 (1
JlaGopaTopHas pabora «HabmroneHue aucrnepcun cBetay ||
33 |[[UuTepdepentus creta. Judpaxius ceera. AudpakunonHas 1 [[bubmmoreka LIOK
pemérkal] https://m.edsoo.ru/ffOced22]]
34 |[[TlonepeuHoCcTh CBETOBBIX BOJH. [Tomspusanus ceera]] 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/ffOcf02e]]
35 |[[OnTryeckue mpuOOPHI U yCTPONCTBA U YCIOBUS X 0€30IaCHOTO 1 (1
MpUMEHEHNs | |
36 ||[[I'paHUIbI MPUMEHMMOCTH KJIACCHYECKOW MexaHuKH. [locTyarel 1 [[bubmuoteka LIOK
CHEINAILHON T€OPHH OTHOCUTEIBHOCTH ] | https://m.edsoo.ru/ff0cf862]]
37 |[[OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe/UIEHUE BPEMEHH U 1 [[BubmunoTexa [JOK
COKpAIllEHUE JITHHBI || https://m.edsoo.ru/ffOcfa42]]
38 |[[DHeprus u UMITYJIbC PEIITUBUCTCKON YacTHIIbI. CBSI3b MacChl C 1 [[bubmuoTexa [IOK
SHEpruel ¥ UMITYJILCOM. DHEPTHUS TTOKOs ]| https://m.edsoo.ru/ffOcfc68]]
39 |[[KouTposbHast paboTta «OnTrka. OCHOBBI CHICHUATBLHON TEOpUN 1 1 [[bubmuoreka [IOK
OTHOCHUTEJIBHOCTI ]| https://m.edsoo.ru/ffOcf6f0]]
|40 H[[CDOTOHLI. ®opmyna [Tnanka. DHeprus n nmiynsc poToHa]] H 1 H H H H[[BI/I6J‘II/IOTeKa 1(0)18



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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

Tema ypoxa

KonnyectBo yacos

Bcero

Kontponbsubie
paboThI

[IpakTryeckue
paboThI

Jlata
U3Yy4YCHHUS

DnekTpoHHbIE IU(POBHIE
o0pa3oBaTeNnbHbIE PECYpCHI

Hhttps://m.edsoo.ru/ffchelG]]

41 |[[OtkpeiTue 1 uccnenoBanue porodrddexra. OnbiTel A. I'. 1 [[bubamoreka LIOK
CroneroBal] https://m.edsoo.ru/ffOcffc4]]
42 |[[3axonbl poTodddekra. YpaBHeHHE DUHINTEHHA IS 1 [[bubnuotexa LIOK
dororddexra. «Kpacuas rpanuia» poroaddexral] https://m.edsoo.ru/ff0d015e]]
43 |[[[daBnenue cBera. OnbiTel I1. H. JIcbenesa. Xumuueckoe neiictue | 1 [[BubmmoTexa IIOK
cBera]] https://m.edsoo.ru/ff0d04a6]]
44 |[[TexHuueckue yCTPOMCTBA M MPAKTUUECKOE IPHUMEHECHUE: 1 (]
doro3neMeHT, GoToAaTUHK, COTHEUHAs OaTapesi, CBETOAHO] |
45 |[[Pemenue 3ama4d 10 TeMe «DIIEMEHThI KBAHTOBOW ONITHUKN || 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/ff0d0302]]
46 |[[Mogaens atoma Tomcona. OnbiTel Pezepdopaa mo paccesHuo o- 1 [[Bubmumoreka IJOK
yactull. [I1aneTapHas Mozaens aromal | https://m.edsoo.ru/ff0d091a]]
47 |[[Tloctynatsl bopa]] 1 [[bubauoreka [IOK
https://m.edsoo.ru/ff0d0afa]]
48 |[[M3ny4enue u orioiieHue GOTOHOB MpH MEpexoie aToma ¢ 1 [[bubmuoTexa [IOK
OJTHOTO YPOBHSI SHEPIHHU Ha JAPYroil. Buibl criekTpos]] https://m.edsoo.ru/ff0dOafa]]
49 |[[BonHoBbIe cBOMcTBa YacTuil. Bonusl e bpoiins. KopnyckyssipHo-| 1 [[bubmuoteka LIOK
BOJIHOBO# yanu3M. CIIOHTaHHOE U BBIHYKIIEHHOE U3ITydeHue]] https://m.edsoo.ru/ff0d0ca8]]
50 |[[[OTkpeiTHE pagroakTrBHOCTH. OmbIThl Pe3epdopna mo 1 [[bubmmoreka [IOK
OTIpEICNICHUIO COCTAaBa PAJMOAKTUBHOTO H3TyUeHHS | | https://m.edsoo.ru/ff0d0fd2]]
51 |[[CmoiicTBa anbda-, Oera-, raMMa-u3IydeHus. BriusHue 1 [[1]
pPaTMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI ||
52 |[[OtkpsITHE MPOTOHA U HelTpoHA. M30Tombl. Anbda-pacma. 1 [[bubmuoTexa [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue]] https://m.edsoo.ru/ff0d1162]]
|53 H[[SHepmﬂ CBSI3U HYKJIOHOB B siipe. SInepHble peakimu. S nepHeiii 1 H H H H[[BI/I6J‘II/IOTeKa 1(0)18



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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No Tema ypoxa KonugectBo yacos ‘ Jara DnekTpoHHbIE IU(POBHIE
/1 Beero|| Kontponshsre || [paktueckue || H3Y1CHAT 00pa3zoBaTeIbHbIC PECYPCHI
paboThI paboTHI
peakTop. [IpoOaembl, EPCIEKTUBBI, IKOJOTHUECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356]]
sIIEPHON SHEPTETUKH ||
54 |[[2nemenTapHbie yacTUIbl. OTKPHITHE MO3UTPOHA. METOIbI 1 [[bubmuoTexa LIOK
HaOJIFOJICHUS U PETHCTPAIMU 3JIEMEHTAPHBIX YacTuil. Kpyriblii cTou https://m.edsoo.ru/ff0d0e38]]
«DyHIaMeHTaIbHBIC B3aUMOICHCTBHS. EMUHCTBO BHU3HUecKOi
KapTUHBI MUPa»|]
55 |[[[Bux 3Bé3mHOrO Heba. Co3Be3us, IpKUe 3BE3/IbI, IIAHETHI, UX 1 (]
BUAMMOE B KeHHe. ColHeyHas cuctemal |
56 |[[[Connite. ConHeuHast akTUBHOCTD. McTounuk sueprun CosHIa U 1 (1
3BE31] ]
57 |[[[3BE31bI, X OCHOBHBIE XapaKTEPUCTUKH. 3BE3 B TIIABHOM 1 (1
nocJieIoBaTeNbHOCTH. BHyTpeHHee crpoeHue 38E31. COBpeMeHHBIC
NPEJICTABJICHUS O TPOUCXOXKACHUU 1 dBoJtoIK CoHIa 1 3BE31] |
58 |[[Mneunsrii [TyTs — Hama "anakTtuka. [TonoxkeHne U ABUKEHUE 1 1
Connua B Nanaktuke. ["anaktuku. YEpHbIe ABIPHI B SApax
rajakThK]|
59 |[[Bcenennas. Pazberanue ramaktuk. Teopust BosbIioro B3paisa. 1 (1]
PenukToBO€ n3nmydyenue. MeraranakTukal]
|60 H[[HepemeHHme po06JIEMbl aCTPOHOMUH ] ] H 1 H H H H[[]]
|61 H[[KOHTpOJ‘IBHa}I pabota «DneMEeHTHl aCTPOHOMHUU U acTPOPUIUKI» || H 1 H 1 H H H[[]]
62 |[[O600matommii ypok. Pons ¢pu3nku 1 acTpOHOMUM B 1 il
YKOHOMHYECKOM, TEXHOJIOTUUYECKOM, COIMAIbHON 1 3THISCKOM
cdepax AeaTeTbHOCTH YeNoBeKa]]
63 ||[[O6o0marommii ypok. Poib 1 MecTo pU3MKHM 1 aCTPOHOMHUU B 1 [[1
COBPEMEHHOI Hay4YHOH KapTUHE Mupa]|
64 |[[O06006matomuit ypok. Ponb pusndeckoii Teopun B popmupoBanuu || 1 (1
MPEACTABICHHUH O (PU3UIECKON KapTHHE MUpa]|



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

No Tema ypoxa ‘ KonugectBo yacos ‘ Jara DnekTpoHHbIE IU(POBHIE
n/m Beero|| Konrponsusie || lpaxtiueckue || H3Y9eHHA o0pa3oBaTeNnbHbIE PECYpCHI
paboThI paboTHI
65 |[[O6o6raromuii ypok. MecTo Gpu3ndeckoit KapTHHBI Mupa B o0mem|| 1 (1]
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUI O
npupose]]
66 |[[Pe3epBHBIil ypok. MarHuTHOE TIOJIE. DIEKTPOMArHUTHASL 1 (]
WHIYKIUA] |
67 |[[[Pe3epBHbIii ypok. OnTrka. OCHOBBI CIICIUATBHON TCOPUH 1 (1
OTHOCHUTEIILHOCTH ||
68 |[[Pe3epublii ypok. KBanToBast husnka. DieMEHTHI aCTPOHOMHUU H 1 [[bubmmoTeka [TOK
acTpou3ukmu]] https://m.edsoo.ru/ff0d1784]]
|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 68 | 4 [ 7 [



https://m.edsoo.ru/ff0d1784

YUYEBHO-METO/IMYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA

» Gusuka, 10 xkmace/ KacesnoB B.A., OOmIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBemenner

» Gusuka, 11 xmace/ KacesnoB B.A., OOmIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oobmectBo «M3narenscTBo «lIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

» ®msuka, 10 xmace/ Mskumes I'.5., ByxoBues b.b., Corckuii H.H. mox pemakiueit
[TapdentbeBoii H.A., Akiimoneproe obmiectBo «M3aatenberBo «IIpocBemiennes

o ®Omsuka, 11 kimacc/ Mskumes ['.JI., byxosues b.b., Uapyrun B.M. mox pemakiueit
[TapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3natenbeTBo «IIpocBemieHuey.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETHU
HUHTEPHET
bubnuoreka I{OK https://m.edsoo.ru/ff0d1784

Kpurepun oueHuBaHMsi KOHTPOJbHBIX PadoT:
OTMeTKa «5» CTaBUTCS, €CITH:

> paboTa BBIITOJHEHA ITOJTHOCTHIO;
> B JIOTUYECKUX PACCYKICHHUSIX 1 000CHOBAaHUHU PEIICHUS HET MPOOEJIOB U OLIHOOK;
> pellieHre He COAEPKUT HEBEPHBIX MAaTEeMaTHYECKUX YTBEP)KICHHUH (BO3MOXKHA

OJIHa HETOYHOCTh, OINKCKA, KOTOpas HE SBISETCS CIEACTBHEM HE3HAHWS WM HETIOHUMAaHUS
y4eOHOro MaTepuana).
OTMeTKa «4» CTaBUTCS B CIACAYIONINX CITyJasiX:

> paboTa BBIMOJHEHA IMOJTHOCTHIO, HO 00OOCHOBAHHUS IIaroB PelIeHUs HET0CTATOYHBI
(ecmuyMeHrne 000CHOBBIBATH PACCYKJICHUS HE SBJISUIOCH CIIEUATBLHBIM O0BEKTOM ITPOBEPKH);
> JOMYIIEHbl OJHAa OIIMOKa WJIM €eCTh JBa — TPU HEA04€Ta B BBIKIAIKAX,

PUCYHKaX WYepTexax WiH rpadukax (eciu 3TH BUAbI paboT He SBISUIUCH CIISIUATBHBIM 00EKTOM
IIPOBEPKN);

> BBHITIOTHEHO 0€3 HeI0UEeTOB HE MEHEee TPeX YETBEPTHIX 3a/IaHuM.

OtMmeTka «3» CTaBUTCS, ECIHU:

> JOMyIIeHo 0oJiee OHON OMMOKHU WK O0JIee IBYX — TPEX HEJ0UETOB B BBIKJIAIKAX,
yepTekax WM Tpadukax, HO oOydaromuics o6nagaer o0s3aTeIbHBIMA YMEHUSIMH TIO
IIPOBEPSIEMOUTEME,

> 0€3 HeJI0UETOB BHITIOJIHEHO HE MEHEE MOJIOBUHBI PAOOTHI.

OTMeTKAa «2» CTaBUTCS, €CIIH:

> JOMYIIEHbI CYIIECTBEHHBIE OIIMOKH, MOKA3aBIIME, YTO yYallMics HE o0Jyamaer
00s13aTeNbHBIMA YMEHUSMHU 110 TAHHOUM TeMe B TIOJTHOM Mepe;

> MIPABIJILHO BBITIOJIHEHO MEHEE TIOJIOBHHBI pa0OTHI.


https://m.edsoo.ru/ff0d1784

