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Pabouast nporpamma no yueoHomy npeamery «Pusnka» (0a30Bblii ypOBEeHb)

IHosicHuTeIbHAA 3aIIUCKA

Pabouas mporpamma no ¢u3nMke Ha ypoOBHE cpeaHero oOmiero oOpa3oBaHUSI COCTAaBICHA Ha
OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS MPOTrpaMMbl CpeAaHero olmiero oobpazoBaHUs
QenepaibHOTO  TOCYIAPCTBEHHOTO  O00pa3oBaTEIbHOrO  CTAaHAApPTa  CpeaHero  oOmIero
oOpa3oBaHus, YTBEp)KIEHHOrO IMpHKa3oM MuHHCTEepcTBa  MpocBelieHus  Poccuiickoit
Oeneparun ot 12.08.2022 Ne 732 «O BHeceHHMU W3MEHEHHH B (hefepaibHbI roCcy1apCTBEHHBIN
o0pa3oBaTeNbHbIil CTaHAApPT CpenHero oomero oOpa3oBaHUs, YTBEPXKIACHHBIA IPUKA30M
MunucrepctBa obpa3zoBanus u Hayku Poccuiickoit ®@eneparmu ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (eAepabHOIO TOCYAapCTBEHHOrO 00pa30BaTENbHOIO CTAaHAAPTA CPEAHETrO
obmero oOpazoBaHusA», (QenepaabHO  00pa30BATEIBHOW IPOTrpaMMBbl CPEIHEro O00IIero
00pa3oBaHus, yTBEPKIAECHHON NpuKa3zoM MunuctepcTBa npocsenieHus: Poccuiickoit @enepanuu
ot 18.05.2023 Ne 371, a Takke OPHEHTUPOBAHA Ha IIEJIEBbIE TPHUOPHUTETHI, CHOPMYIUPOBAHHBIE
B (eiepanbHOi pabovell mporpaMmme BOCITUTAHUSI.

[Iporpamma 1o ¢usuke 06a30BOrO0 ypoOBHS HAa YpPOBHE CpEAHEro oOImero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHMH W TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOil mporpamMmsbl, mpencraBieHHbix B PI'OC COO, a Takke C y4éTom
denepanbHOl paboyeil MmporpaMMbl BOCHUTAHMS M KOHLENLMHU IpenojaBaHusi y4eOHOro
npenmera «@usuka» B 0o0pa3zoBaTelbHbIX —opranmzanusax Poccuiickoir  Denepanuu,
peaIn3yIolX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBIL.

Cogepxanue mporpammsl 1o (usuke HampasiieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTuHBI Mupa obydaromuxcs 10—11 kmaccoB npu oOydeHun ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JEATEIILHOCTHOrO moaxoda. IIlporpamma 1o ¢u3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peaIH3allMUd MEXIIPEIMETHBIX
CBsA3eM (PU3UMKM C €CTEeCTBEHHO-HayYHBbIMH Yy4eOHBIMU IpenMeramMu. B Hell ompexpenstorcs
OCHOBHBIE LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeJAMETHbIe, NpeaMeTHbIEe (Ha
6a30BOM ypOBHE).

[IporpamMma no pusmke BKIIOYAET:

- IUTaHUpYEeMble pPe3yJibTaThl OCBOGHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE
IpeIMETHBIE PE3YIbTAThl IO rojlaM O0yUEHUs;
- cozepkaHue yueOHoro npeaMera «duznka» 1o rojgam o0ydeHus;

[IporpamMma 1o ¢pu3uke MOXKET OBbITh UCHOIb30BaHA YUUTEISIMU KaK OCHOBA JJISi COCTaBJICHUS
cBoux pabounx mporpamm. Ilpum paspaboTke paboueil mnporpaMMel B TEeMAaTUYECKOM
IUTAHUPOBAHUHM JTOJIKHBI OBITH YUTEHBI BO3MOKHOCTH MCIOIb30BaHUS 3JIEKTPOHHBIX (IIU(PPOBHIX)
00pa30BaTEeNbHBIX  PECYpCOB,  SIBISIONIMXCA  Y4€OHO-METOAMYECKHMMM  MaTepuajlamu
(MynbTUMEIUNHBIE TPOTPaMMBbI, JJIEKTPOHHbIE YYEOHMKM U 3aJa4HUKH, JJIEKTPOHHbIE
O6MONIMOTEKH, BHUPTYyaJlbHBIE JAaOOPAaTOPUM, WIPOBBIE MPOrPaMMBbI, KOJUIEKIMH LU(POBBIX
00pa30BaTeNbHbIX PECYPCOB), PEATU3YIOIIUMHU TUJAKTUYECKUE BOZMOKHOCTH HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TE€XHOJIOTHH, COJlepKaHHE KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00
00pa3oBaHUH.

[Iporpamma 10 (U3MKE TMPeroCTaBIsieT BO3MOXHOCTD IS pealu3alii  Pa3IndHbIX
METOJUYECKMX TOJIXOJOB K OpraHu3anuu oOyueHus ¢GU3MKE MpPH YCIOBUU COXpPAaHEHHS
00513aTeNIbHON YaCTH CO/IEpIKaHUs Kypca.

dusnka KaKk Hayka O HaumOoJiee OOIMX 3aKOHAX MPHUPOBI, BBHICTYMAsh B Ka4eCTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKJIQJ B CHCTEMY 3HaHUI 00 OKpYXKarolieM MHpe.
[[IxombHBIA Kypc GU3HUKH — CHCTEMOOOpA3yIOIIMK MJisi €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE



npUMeHeHHe (U3MYeCKHX 3HAHUU OIlpeneNnseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/IaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaroumxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHSATHh HAYYHBIH METO]I TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YI€OHBIX UCCIICIOBAHHM.

B ocHoBy kypca (u3Mku Uil ypOBHSI CpeAHEro oOuiero oOpa3oBaHUs HOJOXKEH psiji UIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hnes nenoctHocTH. B cOOTBETCTBMM € HEWM Kype SBJISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaK H
COBPEMEHHOM (PU3HKH.

Wnes renepanu3anuu. B cooTBeTcTBHM C Hell Martepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBAHHE IPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U IOJIE.

Wnes rymanuTtapusaumu. Peanusanus uzaen INpeAnonaracT HMCIOJIb30BaHUE TI'yMaHUTapHOIO
noTeHImana GU3NIECKOil HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DM3HUKH C Pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMu.

Wnest mpuximagHoii HampaBieHHOCTH. Kypc ¢wu3ukm mpeamosnaraeT 3HAKOMCTBO C HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

WUnest sKonormsanuy  peaau3yercs IOCPEJICTBOM  BBEIEHHUS JJIEMEHTOB  COJEpKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

CTepXHEBBIMH JJIEMEHTaMU Kypca (HU3WKM Ha YPOBHE CpeaHero oOmero oOpa3oBaHHS
ABJISIOTCS  (pu3nueckue Teopuu (GopMHpOBaHUE NPEACTABICHUH O CTPYKType HOCTPOCHMS
¢uznyeckoil Teopuu, poilu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHM, Il ONHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eSITeTbHOCTHBIN MOJIX0A B Kypce (DU3MKM peaau3yeTcsl Mpexae BCero 3a Cuér
OpraHM3aly YKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuatouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1abopaTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (Qu3nke OOBEAUHEHBI B OOIIMMA CIHCOK
YUYEHHUECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIabOpaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBISIETCS Y4YacTHHKaMH 00pa30BaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHaleHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMHCS YMEHHMSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH U TIOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Pemenne pacu€THBIX M KAueCTBEHHBIX 3a7ad C 3aJaHHOM (U3MYECKOH MOJENbIO,
MO3BOJISAIOIIEE TPUMEHSATh U3YUYEeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zela Kypca,
TaK W HHTEIpUpYys 3HAaHUA W3 pa3HbIX pa3fenoB. JlJIg KayecTBEHHBIX 3a1ad MPHUOPUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBSACHEHHE TMpOTEeKaHWs (PU3MYECKUX SBICHUM U TPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbHIOOpa (PHU3MUECKOM MOAENH I CUTYallMH MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ tpedoBanusmMu GPI'OC COO k MatepHaIbHO-TEXHUYECKOMY 00€CTIeYEeHUI0
yaeOHOTro nporiecca 6a30BbIi YpoBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus
JOJDKEH M3y4yaTbCs B YCJIOBUSAX IPEIMETHOr0 KaOuHeTa (U3MKM WIH B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MPeIMETOB €CTECTBEHHO-HAay4yHOro nukia. Haauume B kaOunere
¢u3ukn Heo0X0oAMMOro JabopaTOpHOro OOOpYyIOBaHMS [UIS BBIOJHEHHS YKa3aHHBIX B
nporpaMMe 10  (PU3MKE YYCHMUYECKHMX MPAKTHUYECKMX paboT M JEMOHCTPAllMOHHOIO
o0opymoBaHus 00s3aTENBHO.

JleMOHCTpallMOHHOE ~ 000pynoBaHHE (OPMUPYETCS B COOTBETCTBUM C  MPUHLUIIOM



MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
¢bu3MKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIIEJOBaHMS HM3y4aeMbIX SIBJICHHH M IPOIIECCOB,
HIMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaboparopHoe o0opymoBaHUE ISl YYEHUUYECKUX MPAKTUYECKUX PadOT GopMupyercs B BUIC
TEMAaTUYECKUX KOMIUIEKTOB M oOOecneuuBaeTcs B pacyére OIHOrO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOpPaTOpPHOro OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Yy4EHUS (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIOTCS:
dopmMupoBaHUE HMHTEpeca M CTPEMJICHHS OOYYaIOIIUXCS K HAayYHOMY H3YUEHUIO MPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

Pa3BuTne npencraBieHuil 0 HAYYHOM METOJe MO3HAHUS U (OPMUPOBAHUE HCCIIEA0BATEIbCKOTO
OTHOILIEHHS K OKPYKAIOLINM SIBJICHUSM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOCHUS MaTepUu
U QyHTaMEHTAIbHBIX 3aKOHOB (PH3HKH;

®opMupoBaHUE YMEHHUH OOBSCHATH SIBICHUS C UCIHOJIb30BaHUWEM (U3UUECKUX 3HAHUU U
HAYYHBIX JOKa3aTeIbCTB;

®opmupoBaHue MpEACTaBICHUN O pPoiau (DU3HKHU ISl Pa3BUTHUSL PYTMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne HTHX Ielell oOecreynBaeTCsl pelleHueM CIeAYIOIUX 3aJad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

[TpuoGperenue cucteMbl 3HaHUM 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIIOYass MEXaHHWKY, MOJICKYJSIPDHYIO (HU3UKY, ODJIEKTPOAWHAMHKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPODU3UKY;

dopMHpOBaHUE YMEHHH TPHUMEHSATh TEOPETHUYECKHE 3HAaHUS ISl OOBSCHEHHS (DU3MIECKHX
SBIICHUH B TIPUPOJIE U JUISI IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;
OcBoeHne crnocoOOB pEIIeHUs Pa3IUYHbIX 3ajad C SIBHO 3aJaHHOM (PU3MYECKON MOJENbIO,
3aJa4, MOAPa3yMEBAOLINX CaMOCTOATENIbHOE CO3/1aHue (prU3nUecKoi MOJENH, COOTBETCTBYIOIIEH
YCITIOBHSIM 33]1a4H;

[Tonumanue ¢Qu3MUECKUX OCHOB UM NPUHIMIIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPENY;

OBnajeHne MeTOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAaHMS M TPOBEACHUSA (PU3MUECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

Co3nmanue ycnoBHH Ui pa3BUTHS yMEHHH TPOEKTHO-HMCCIIENOBATENBCKON, TBOPUYECKOU
NeSITeTbHOCTH.

OO11ee YnciI0 9acoB, PEKOMEHIOBAaHHBIX JIUIs U3ydeHus pu3uku — 136 gacos: B 10 kiracce — 68
qacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemelii B mporpamMme mo ¢u3MKe NepedeHb JIabopaTOPHBIX M MPAKTHYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BbIOOp MpOBeACHHUs JTaOOpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.

JIrobast paGouast mporpamMMa JOJDKHA IMOJHOCTBIO BKJIIOYATh B ceOsi coJliepKaHHe TaHHON
IPOrpaMMBbI 110 (PU3HKE.

B otnenbHBIX ciyyasx Kypc GU3MKU 6a30BOr0 YpOBHS MOXKET H3ydaTbesi B 00bEMe 204 vaca 3a
nBa roga ooydenwus (3 1 B Hepemo B 10 u 11 kmaccax). B aTom ciydae yBenuuuBaercst He MEHee
yeM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIIONB3YEeTCsS YUHUTENIeM Ul M3y4YeHHs BOIPOCOB,
TECHO CBSI3aHHBIX C BBIOpPAHHBIM MpOUIEeM OOYUYEHUsS, U YBEIWYUBACTCS ydeOHash Harpyska,
OTBOJMMAs HA H3YYCHHE MEXAaHUKH, MOJICKYISIPHOH (DU3MKKM U DIEKTPOAMHAMHKH, 33 CUYET
pacumpenus yucia JabopaTopHbIX pabOT MCCIEI0BAaTENbCKOTO XapakTepa U YPOKOB pElIeHUs
KaueCTBEHHBIX M PACUETHBIX 3a]1a4.



Copnepxxanue o0yuenus B 10 kinacce.

Pazoen 1. Quzuxa u memoowl HayuHO20 NO3HAHUAL.

®usuka — Hayka o mnpupozae. HayuHble MeToAbpl MO3HaHUSA OKpyxaromero mwupa. Pois
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunsie rumote3sl. @U3nveckre 3aKOHBI
U Teopuu. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUT COOTBETCTBHUS.

Poimp u wmecto ¢usukn B (QOpMHUpPOBAHMHM COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOICH.

JeMoHcTpanuu.

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paszoen 2. Mexanuxa.

Tema 1. Kunematuka

Mexanuueckoe aBukeHue. OTHOCUTENBHOCTh MEXaHMYECKOro ABMKeHusd. Cucrema oOTcUETa.
Tpaexropwus.

[lepemenienne, CKOpOCTb (CpeAHssl CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. CloKeHHe NepeMEeIleHnl 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE MpPSIMOJMHEHHOe JBMKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMELICHUS MaTEPUAIIbHON TOYKU OT BPEMEHH.
CBobOonHoe najeHue. Y ckopeHrue cBOOOAHOTO MaIeHuUs.

KpuBonunerinoe nBuxeHue. J[BuxkeHne MaTepUaIbHOW TOUKH 110 OKPYKHOCTH C TOCTOSTHHOM T10
MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. [lepuoa u yactota oOpaiieHus.
L{eHTpOoCTpEMHUTENILHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE INPUMEHEHHE: CIHUJIOMETpP, JABUKEHUE CHapsIOB,
LETIHBIE U pEMEHHBIE NIEpefayn.

JeMoHcTpauuu.

Mogenb cucTeMsl OTCUETA, WIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.
[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue 1BukeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
H3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

YyeHnueckuil SKCIepUMEHT, J1abopaTOpHbIE pabOTHI

N3yyenne HepaBHOMEPHOT'O IBMKEHUS C LIEJIBIO ONPEAETICHUS MTHOBEHHOM CKOPOCTH.
HccenenoBanue COOTHOLIECHUS MEXKAY NYTSAMH, NPOHMJACHHBIMH TEJIOM 3a IOCIEAO0BATENIbHbBIC
paBHBIE IIPOMEXKYTKH BPEMEHM IPH PAaBHOYCKOPEHHOM JIBUJKEHUHU C HAYaJbHOM CKOPOCTBIO,
PaBHOM HYITIO.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

ITpunnun ortHocutensHOcTH [amwitesd. Ilepseiii 3akoH HproToHa. MHepuuaibHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoi 3akoH HeroTOoHA 1151 MatepruaibHOU
ToukH. Tpernii 3akoH HproTOHA 1151 MaTepHalIbHBIX TOUEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenune. Bunbl Tpenus (mokosi, ckoiabxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuma
TPEHUsI CKOJIbXKEHUsI U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBICHUS TPH
JBUKEHHUHU Te€Ja B )KUIKOCTH WJIN rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpamieHus. llnedo cuimbl. YciaoBus paBHOBECHS TBEPIOTO



Tena.

TexHuueckue ycTpolcTBAa M INPAKTUYECKOE MPUMEHEHWE: MOJAIIMIIHUKHM, JBHUYKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

JemoHcTpanmmu.

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AepopMaliui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buapl paBHOBECHS.

Y4eHUYECKU IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

N3ydeHue ABMKEHUs OpyCcKa 110 HAaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00paslie,
oT uX nedopManuu.

HccnenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIET0 OCh BPAIICHUSI.

Tema 3. 3akOHBI COXpaHEHMS B MEXAHUKE.

Nmnynsc MarepualbHOM TOUKHM (Tena), CUCTEMbl MaTepHalbHBIX TOYeK. VIMIynbC CHUIIBI U
M3MEHEHUE UMIIYyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBHKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckas sHEpTrHsi MaTepUAIbHONW TOYKH. Teopema 00 M3MEHEHUH KHHETUIECKOH SHEPTHH.
[TorenuuanbHas sHeprus. [loTeHnmaneHas SHeprus ymnpyro AeGOPMUPOBAHHON MPYKUHBL
[ToreHunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[TorennuanbHbple M HeMOTeHUUANbHble cuibl. CBA3b pabOThl HEMOTEHIUAIbHBIE CHIJI C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOI SHEPTUH.
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpPOMCTBA M IPAKTUYECKOE TNPHUMEHEHHE: BOJAOMET, KONEp, IPYKUHHBIN
IIUCTOJIET, JBUKEHHUE PaKeT.

JeMmoHcTpanmu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOTHI

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBa3M pabOThl CHIIBI ¢ U3MEHEHHUEM MEXaHMUYECKON SHEpruu Tejla Ha IpuMepe
pacTsKEHUSI PE3UHOBOTO KIyTa.

Pazoen 3. Monexynsapuas gpusuxa u mepmoouHamuxa.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH.

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH M HX OIBITHOE OOOCHOBAaHUE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep [IBHKEHHS M B3aUMOJCHCTBHS YaCTHIL
BelecTBa. Mojenu CTpOEHHsSI Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BElIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KommdecTBo BeliecTsa.
[TocrossnHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens wuneanpHoro raza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KMHETUUYECKON TEOpHUH
uaealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa cCpeiHed KHHETHYECKOW »Hepruu
TEIJIOBOTO JBM>KeHMs dactull rasza. Illkama Ttemmeparyp KensBruHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kuanelipona. 3akon JlanbToHa. M3ompoueccsl B HACAJIBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHHe U30IPOLIECCOB: U30TEpMa,



u30x0pa, n3obapa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.
JeMoHCcTpanuu.

OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BelecTBa, (poTorpaguu MOJIEKysl OpraHMuecKUX
COCIMHECHU.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mognens onbita llTepHa.

OnbIThI, JOKA3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopenb, HUTFOCTPUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYya.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpOoLECCHI.
Y4eHUYECKUN IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpeHHH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpATypbl BO3/lyXa B HEU.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepMoanHaMuueckas cucteMa. BHyTpeHHsIs SHEprus TEpMOAMHAMUYECKON CUCTEMBI M CLIOCOObI
e€¢ wu3menenus. KommyecTBo TemnoTrel U pabota. BHYTpeHHSS SHEpruss OJHOATOMHOIO
UJeanbHOro raza. Buael Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJbHas
TEIJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI IIPH TEILIONEpeaaye.

[Torsitue 00 ammabatHOM mporiecce. IlepBrlii 3aKk0H TepMoAMHAMHKHU. [IprMeHEHHE TIEpPBOTO
3aKOHa TEPMOJAMHAMUKH K H30mpoleccaM. ['paduueckas nuuTepnpeTaus paboTsl rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B IIPUPO/IE.

TermnoBeie MamuHbl. [IpuHUUOBL AeWCTBUSA TemIoBbIX MamuH. [IpeoOpasoBanusi sHepruu B
TeI1oBbIX MamnHax. Koaddunuent nonesnoro aeiictBus terioBoil Mamuubl. Hukn Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEIIO3HEPTeTHKH.
TexHuuyeckue ycTpoilcTBa M NMPaKTUYECKOE MPUMEHEHHE: ABUTaTelb BHYTPEHHErO CropaHus,
OBITOBOM XOJOAUIBHUK, KOHAULIMOHED.

JeMmoHcTpanmu.

M3MeHeHHe BHYTpEHHEW SHEprHM Teja MPU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH U3 OYTBHUIKU
MOJl JIEWCTBHEM CKaTOrO BO3JlyXa, HarpeBaHue 3(Qupa B JATYHHOU TpyOKke MyTEM TpeHUs
(BHI€OIEMOHCTpALIHSA).

N3menenne BHyTpeHHEH SHEpruu (TEMIEpaTyphl) Tea MpHu TeIyIonepeaade.

OnbIT o aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelss BHYTPEHHET O CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.
Y4eHn4yeckui HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUSA BenlecTBa. Pa3oBble EPEXOIBI.

[TapooOpa3oBanne u KoHAeHcarus. Mcmapenue u kxurneHue. AOCOTIOTHAS W OTHOCHUTEIbHAsS
BJIQKHOCTh BO3/yXa. HacellieHHbIN map. YaenbHas TeIuioTa mapooOpazoBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHM30TPONHS CBOMCTB KPHCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHblEe MaTepuanbl. [lnaBneHume M kpucramumsanus. Y IeabHas
TerioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpOHCTBa M NPAKTHUECKOE IMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KAIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMATEPHaJIOB, U HAHOTEXHOJIOTUH.

JemoHcTpanmu.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.



CriocoObI U3MEepeHHsI BIaKHOCTH.

Habmtoienue HarpeBaHus U IJIaBICHUS KPUCTAILTMYECKOTO BEIECTRA.

JleMOHCTpalus KpUCTaJIOB.

Y4eHUYECKUN IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI

W3mepeHne 0THOCUTENbHOM BIaKHOCTH BO3IyXa.

Pazoen 4. Dnexmpoounamuxa.

Tema 1. DnekTpocrarTuka.

DJIeKTpu3anus Tell. DJIeKTpuueckuid 3apsaa. JBa Buaa siekTpuyeckux 3apsanoB. [IpoBoaHukH,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. To4edHBIN AIEKTpUUECKUN 3apsil. DIICKTPUUECKOE
nosie. Hanpsix€HHOCTB 3i1eKTprdyecKoro noss. [IpuHoun cynepno3sunuu 3JeKTpUYECKUX OJICH.
JIuHuM HanPsSKEHHOCTH SJIEKTPUYECKOTO MOJIS.

Pabora cui anekrpocraruyeckoro noss. Ilorennuman. Paznocts norenuuanos. IlpoBonHuku u
JUBJIEKTPUKU B 3JIEKTPOCTATHUECKOM M0J€. Ju3nekTpuyeckas npoHUIaeMOCTb.
OnektpoéMkocTb. KoHmencartop. OIeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpa. DHeprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoWcTBa U IPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTAaTUYECKasl 3allluTa, 3a3eMJICHHE SJEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAJIBHBIM
anmapar, CTpyMHBIN IIPUHTED.

JlemoHCcTpanuu.

YCTpoCTBO M IPUHIUII AEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOoCcTaTUYECKas 3alluTa.

JINdIIEKTPUKN B 2JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMAAM IUIACTUH, PAcCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHIAEHCATopa.

VY4eHn4eckuil HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locTOAHHBIN 2NEKTPUUECKUNA TOK. TOKM B pa3InyHBIX Cpeaax.

ONEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAaHHUS 3JEKTpHUUecKoro toka. Mcrounuku toka. Cuna
ToKa. [IoCTOsIHHBIN TOK.

Hampsokenue. 3akon Oma 17151 yyacTka LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIbHOE CONPOTUBIEHHME BellecTBa. IlocinenoBarenbHOE,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.
DONEeKTPOABMKYIIAasi CUJIa M BHYTPEHHEE CONMPOTHUBIIEHWE HCTOYHMKA TOKa. 3akoH Oma Juist
MOJTHOM (3aMKHYTOH) 3J1eKTpruecKoif enu. KopoTkoe 3amMbIKaHUeE.

ONeKTpOHHAas MPOBOAMMOCTH TBEPIBIX METAJJIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs! TPOBOIUMOCTH MOJTYIMPOBOIHIKOB. CBOMCTBA pP—
n-nepexona. [loxynpoBoaHHKOBBIE TPUOOPHI.

ONEeKTpUYeCKM TOK B pacTBOpaX M paciulaBax d3JIEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JIMccoanus. JIEKTPOIU3.

OneKkTpuueckuii Tok B razax. CamMoOCTOSITEIbHBIM M HECAMOCTOSITENbHBIM pa3psia. MonHus.
[Tna3zma.

TexHuueckue yCTpONCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTar,
UCTOYHUKU TOKa, BJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3IEKTPOOCBETUTENbHBIE TMPUOOPHI,



TEPMOMETP  CONPOTHUBICHMS, BAaKYyMHBIH  JIMOJ, TEPMHCTOpPl U  (POTOPE3UCTOPHI,
HOJIyIIPOBOIHUKOBBIN 1IN0/, FaJIbBAaHUKA.
JeMoHCcTpanuu.
W3mepeHue cuibl TOKA M HAIPSKEHMSL.
3aBUCUMOCTh  COTPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,  IUIOIIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.
CMelaHHOE COEIUHEHHUE POBOIHUKOB.
[IpsamMoe wu3MepeHue »>IeKTpoABWXKYyIIeH cuibl. KopoTkoe 3aMblkaHHME TIajlbBaHUYECKOI'O
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.
3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBhI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.
HckpoBoii pa3ps U MPOBOJIUMOCTb BO3yXa.
OaHOCTOPOHHSIS POBOIMMOCTD JUOJA.
VYueHnuecKui 3KCrepuMeHT, 1a0opaTopHble padoThI
W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.
W3mepeHue 31eKTpoABIKYILEH CHUiIbl HCTOUHUKA TOKA M €0 BHYTPEHHET0 CONPOTUBIICHHUS.
Hab6monenue anexrpomnusa.

MexnpeamMeTHbIe CBA3H.
W3yuenue kypca ¢usuku Oa3zoBoro ypoBHd B 10 kiacce ocCylIecTBISETCS C Y4YETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.
MexnpeameTHble NOHATHS, CBA3aHHBIE C M3YYEHHEM METOJ0B HAy4HOI'O MO3HAHUS: SIBJICHHE,
HAYYHBIH (axT, runore3a, GuU3nvecKas BeJIMUMHA, 3aKOH, TEOPHsI, HAOIIOJeHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHHE, MOJIEIIb, U3MEPEHHE.
MaremaTuka: pelieHue CUCTEMbl YpaBHEHM, JuHelHass (yHKuus, napaboina, rumnepbosna, ux
rpaduKd U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIMHU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHI€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX MNPOEKLIHWH Ha OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.
buonorus: MmexaHnyeckoe IBUKEHUE B KUBOU npupoze, nuddysus, ocMoc, TEMI000MEH KUBBIX
OpPraHu3MOB (BH[bI TEIUIONEpEau, TEMJIOBOE PAaBHOBECUE), HNEKTPHUECKUE SIBICHUS B KHBOMH
pUpoJIE.
XUMUS: TUCKPETHOE CTPOEHHE BELIeCTBAa, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBblE CBOMCTBA TBEPIBIX TEN, XKUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOWCTBA METAIIJIOB, JIEKTPOIUTHYECKAs AUCCOLMALINS, TaJIbBAaHHUKA.
['eorpadusi: BIaxxHOCTh BO3/IyXa, BETPBI, OapOMETpP, TEPMOMETP.
TexHomnorust: mpeoOpa3oBaHUE ABMKEHHH C HCIOJIb30BAHUEM MEXAaHU3MOB, YYET TpEeHUS B
TE€XHHMKE, TMOJIIUIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpOHArpeBaTelIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

Copnepxanue o0yuenus B 11 kiacce.

Pazoen 4. Dnexmpoounamuxa.

Tema 3. MaruuTHoe nojie. DJIEeKTpOMarHuTHasi MHAYKIIHSL.

[TocrossHHbIE MarHUTHI. B3anmoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MarHutHoe mone. BekTtop
MarHUTHOM WHAYKUMU. [IpUHIMO Cyneprno3suuuy MarHUTHBIX IOJ€d. JIMHUM MarHUTHOMU
uHayKun. KaptuHaa muHui MarHUTHOW WHIYKITAHN TTOJIS ITOCTOSTHHBIX MarHUTOB.

MarnuTtHO€e 1oJie MPOBOIHMUKA ¢ TOKOM. KapTuHa MMHUN MHAYKIIMM MarHUTHOTO TOJISL ATTUHHOTO
MPSIMOTO TIPOBOJTHUKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOJ-HUKA, KATYIIKA C TOKOM. OTBIT



Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cwita AMniepa, €€ MOJlyJIb U HallPaBJICHHE.

Cuia Jlopenua, e€ MOaysib W HampaBieHHUE. [[BHkeHHE 3apsKeHHOW YacTHIBl B OJTHOPOJIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

SIBeHne  3yIeKTpOMarHUTHOM  MHAyKuuU. [IoTOK  BEeKTOpa  MarHUTHOM  MHAYKIMH.
DIIEKTPOABUKYILASA CHUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

BuxpeBoe anexkTpuueckoe 1osie. ONEKTPOABMKYIIAS CHUJAa MHIYKIUMUM B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABHKYIIAS CUJIA CAMOUHTYKLIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHudyeckue  yCTpOHMCTBA UM IPAKTHYECKOE  INPUMEHEHHME:  IIOCTOSIHHBIE  MarHuThl,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILI, UHYKLIINOHHAS [1€Yb.
JeMoHcTpanuu.

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MYyYKa MAarHUTHBIM I10OJIEM.

JIuHUY MHOYKIMK MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amniepa.

HevicrBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJABHIKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUs MATHUTHOT'O MTOTOKA.
SIBrieHNE CAMOMHIYKIIU Y.

YyeHnueckuil SKCIIepUMEHT, Ja0opaTOpHbIe padOoThI.

M3yuenne MarHuTHOTO TOJISI KAaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS OCTOSIHHOTO MarHUTa HA PaMKY C TOKOM.

HccenenoBanue siBICHUS 2IEKTPOMATHUTHON UHAYKIUH.

Paszoen 5. Konebanus u 6onnbi.

Tema 1. MexaHuueckue 1 3JIeKTPOMarHuTHbIE KOJI€OaHUsI.

Koneb6arenbHas cuctema. CBOOOJHBIE MeXaHMUECKUe KosiebaHus. ['apMoHndeckue KosebaHus.
[lepuon, wacrora, amrmutyna u ¢asza kosnebOanuil. [IpyxuHHBIA MasTHUK. MaTemaTH4YeCKUi
MasiTHUK. YpaBHEHUE rapMOHUYECKUX KosiebaHui. [IpeBpalienre sHepruy Npu rapMOHUYECKUX
KOJIe0aHUsX.

Kone6arenbupiif  koHTyp. CBOOOJIHBIE D3JIEKTPOMAarHUTHbIE KOJNEOAaHUS B  HJCATbHOM
Koe0aTeJIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DJIEKTPOMarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B HUJEabHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBiaenne o 3aTyxarouX KojeOaHUsIX. BbIHYX/JIeHHbIE MeXaHHMYECKHE KoJaeOaHMs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

[lepemennbiii Tok. CHUHYCOMJANbHBIM MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOI0 TOKa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpancpopmarop. IlpousBoxacTBo, mepenaya U MOTPeOJCHUE DIIEKTPUUECKOW OSHEPTHH.
OKOJIOTMYECKUE PUCKM TPU IPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa HCHOIB30BaHUS
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHuueckrue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHME: DJIEKTPUYECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOTI0 TOKA, JIMHUM dJIEKTpOIIepe1ay.

JemoHcTpanmu.

HccnenoBanne mnapaMeTpoB KojeOaTeIbHOH CHCTEMBI (MPYXUHHBIM WIM MaTeMaTHYeCKUi
MasITHHK).



HaGmronenue 3aryxaromux Koaebanui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSPKEHUS. OT BPEMEHM) JUIs AJIEKTPOMAarHUTHBIX
KoJie0aHui.

Pe3onanc npu mocieoBaTeIbHOM COEIMHEHUM PE3UCTOpA, KATYIIKM HHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSauH.

Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

HccnenoBanne 3aBUCHMOCTH TEPHOAA MaJbIX KOJICOAaHWHM Tpy3a Ha HUTHU OT UIMHBI HUTH U
Macchl rpysa.

HccnenoBanue NEpeMEHHOIO TOKA B LIENM U3 IOCJIEN0BATEIILHO COEAMHEHHBIX KOHAEHCATOPA,
KAaTYIIKU U PE3UCTOPA.

Tema 2. MexaHn4€ecKH€e U AJIEKTPOMAarHuTHbIE BOJIHBI.

Mexanudeckue BOJHBI, yCioOBHs pacrnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHUs U
JuinHa BosHBL. llomepednble W TpoAoNbHBIE BONHBL. UWHTepdepeHuus u audpakmus
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS M3JYyYEHUsS DIIEKTPOMArHUTHBIX BOJIH. B3aumnHas
opueHranus BekTopoB E, B, v B anexkrpomaruutHoi BoiaHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMieHHe, nonspuzanus, audpakuus, wuHreppepenuus. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHNe 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIUIIBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoWCTBa W MPaKTUYECKOE MPUMEHEHHME: MY3bIKalbHble WHCTPYMEHTHI,
yJIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, panap, paguoONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

JeMoHcTpauuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJIOJIBbHBIX BOJH.

Kounebmromieecs: Ten0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHnu u AuQpakuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HaHC.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMITUTY/I0M U 4acTOTOM KoIeOaHUH.
HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH: OTpa)kKeHUE, MPEIOMIICHHE, MOJIsIpU3aus,
nudpakuus, tHTepdepeHIus.

Tewma 3. Onruka.

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOE paclipocTpaHeHHE CBETa B OJHOPOAHOM cpexe. JIyd
cBeTa. TouyeuHbIli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakxeHui B MJIOCKOM 3epKaJe.
[Ipenomnenne cBera. 3aKOHBI MPETOMIICHHUS CBETa. AOCOJIOTHBIM TMOKa3aTeNb MPETOMIICHUS.
ITonHOE BHYTpeHHEe oTpakeHue. IIpenenbHblil yroi NoJaHOro BHYTPEHHETO OTPaKEHUS.
Hucnepcus ceeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

Cobuparomue u paccenBarolie JUH3bl. ToHkas nuH3a. POKYCHOE PacCTOSIHUE M ONTHYECKas
cuia ToHKoW JuH3BL. [locTpoeHne n300pakeHWH B COOMpAIOIUX M PACCEHMBAIOIIMX JIMH3AX.
®dopMya TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIYECKON ONITHKH.

BonnoBast ontuka. Matepdepenuns cBera. KorepeHTHble MCTOYHUKHU. Y CIOBUS HAOIIOICHUS
MaKCHMyMOB 1 MUHUMYMOB B UHT€P(HEPEHIMOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX



HCTOYHHUKOB.

Hudpakuus cBeta. JudpakunonHas pemérka. YcioBue HaOMIOJEHHS IJaBHBIX MaKCHMYyMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue YCTpOWCTBA M MPAKTHYECKOE TPUMEHEHHE: O4YKH, Jymna, ¢oToamnmapar,
IPOEKIMOHHBIN anmapar, MHKpPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, JU(PPaKLHUOHHAS
pelETKA, NOJISIPOUI.

JeMoHcTpanmu.

[IpsaMonuHeHOE pacTipocTpaHeHHEe, OTPAKEHHUE U MpesoMiIeHne cBeTa. OnTudyeckue mpuoOophl.
[TostHOE BHYTpEHHEe OoTpakeHHne. Mozelb CBETOBOA.

HccnenoBanue CBOWCTB N300paKECHUH B JIMH3AX.

Monenu MEKpOCKOIIa, TEJIECKOIa.

Habmionenue naTepdepeHnm cBera.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Y4eHn4ecKkuid HIKCIIEpUMEHT, 1TabopaTOpHbIE pabOTHI

M3mepenue nokasaress IpeJoMIICHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3aX.

HaGnronenue nucnepcuu cBeTa.

Paszoen 6. Ochosvi cneyuanvroti meopuu 0mHoOCUMENbHOCMU.

I'panunel DPUMEHMMOCTH KJIACCMYECKOM MexaHukd. llocTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJAYJIA CKOPOCTH CBe€Ta B BaKyymMe, MPUHIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHHU U COKpAILlEHUE ITTUHBI.

OHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.

Paszoen 7. Keanmosas ¢uzuxa.

Tema 1. DrieMeHTHI KBAHTOBOM ONTUKU

®otonbl. Popmyna Ilnanka cBa3M sHepruu (OTOHA C €ro 4yacToToi. DHEpPrus U HMITYJbC
dboToHa.

OtkpeiTe U uccnenoBanue ¢orodddexra. OnbiTel A.I'. CtoneroBa. 3akoHbl (oTorddexTa.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» porordpdekra.

Jasnenue cera. OnbiTel [1.H. JIeGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpoilcTBa W NPAaKTUYECKOE TNpUMEHEHHe: (OTORIEMEHT, (HOTONATUHUK,
COJIHEUHas OaTapesi, CBETOIUOI.

JeMoHcTpanuu.

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtord¢exra.

CBeTOoauOI.

Conneunas Oatapest.

Tewma 2. Ctpoenue aToma.

Monenbs aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuro o -yactun. [lnanerapHas monens
atoma. [Toctynatel bopa. M3nydenne u moryomnieHue (pOTOHOB MPH MEPEX0Jie aToMa C OJTHOTO
YPOBHS 3HEPIUM Ha Apyroil. Buasl ciekTpoB. CHEKTp ypoBHEH 3HEPIMH aTOMa BOAOPOJA.
BosHoBbIe cBoiicTBa yacTull. Bonubl ae bpoiinsa. KoprnyckynspHO-BOTHOBOW Tyaau3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoicTBa U MPakTUUECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHAIN3 (CIEKTPOCKOI),



J1a3ep, KBAaHTOBBI KOMIIBIOTED.

JemoHcTpanuu.

Mopuens omnbita Pesepdopna.

OrnpezeneHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHeHyaThIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Y4eHHueCKUl YIKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTEHI.

Hab6nronenue muHEHYaTOro CrekTpa.

Tema 3. AToMHOE SAPO.

OKCIIEPUMEHTHI, JT0KA3bIBAIOLIUE CIIOXKHOCTh CTpoeHus sapa. OTKpbeITHE paguOaKTHBHOCTH.
OmnsiThl Pesepdopaa mo ompeneneHuio cocraBa paauoakTUBHOTO n3nydenus. CBoiicTBa aibda-,
Oera-, raMMa-u3iaydeHus. BiusHue paInoakTUBHOCTU Ha JKHUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sapa ['elizenGepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacnaa. ONEKTPOHHBII M NO3UTPOHHBIM Oera-pacnan. ['amma-usnydeHue. 3akoH
PaAMOAKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u cUHTE3 SAEP.

SAnepusiii peakrop. TepmosinepHsiii cuHTe3. [IpobieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
OKOJIOTUYECKHUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOJIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHBIE B3auMOoAecTBUS. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHuueckue yCTpOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: JO03UMEeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

JeMoHcTpauuu.

CuéTurK MOHU3UPYIOLIUX YACTHII.

VY4eHn4eckuit HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pazoen 8. Dnemenmur acmponomuu u acmpoghuzuxu.

Oransl pa3BUTHA acTpoHOMHUH. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHHE aCTPOHOMHUH.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. ConHeyHas akTUBHOCTh. Mcrounuk sHeprun ConHua v 3B€34. 3BE31bI, UX OCHOBHbBIE
XapakTepuUCTUKU. JluarpaMMa «CHEKTpPalIbHBIM KJIacC — CBETUMOCTB». 3BE3BI TJIABHOU
MIOCJIE0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOMU
nocneaoBarenbHOCTH. BHyTpenHee crpoeHue 3BE3N. CoBpeMEHHBIE NPEICTABICHUS O
IIPOUCXOXKAECHNN U 3Botolnu CoslHIA U 3BE311. DTalnbl XKU3HU 3BE3 L.

Mneunsiii [lyte — nama [Mamaktuka. [lonmoxenue n aBwxenue Connma B ['amaktuke. Turbl
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma. Paz0eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenukroBoe n3iyueHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpPOHOMUHU.

Yyenunueckue HaOIIOIEHUS.

HabmioneHuss HEBOOPY)KEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUHA IS
oTnpezieNieHUs] MOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIE CO3BE3IMS
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B Teneckon JIynsl, mutaner, Maeunoro [TyTu.

Obobwarouee nosmoperue.

Ponp ¢u3uku u acTpOHOMHUM B KOHOMHYECKOM, TEXHOJOTUYECKOW, COMAIBHOW M 3THYECKOU



cdepax IesTeTbHOCTH YeI0BEKa, poiib M MECTO (PU3UKU M aCTPOHOMHUH B COBPEMEHHOW HAayYHOMH
KapTHHE MHpa, poyib (U3NYECKOH TeopuH B (OPMHUPOBAHUM IPEICTABICHUH O (PU3NUYEeCKOH
KapTHHE MHpa, MECTO (PU3MUYECKON KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IPUPOJE.

MexnpeamMeTHbIe CBS3H.
N3yuenne kypca ¢usuku 0OazoBoro ypoBHs B 11 Kiacce ocymiecTBiaserca ¢ yd4€ToMm
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.
MexnpeameTHble MOHATHS, CBS3aHHBIC C U3YYCHHEM METOJOB HAY4YHOI'O IO3HAHUS: SBIICHHE,
Hay4HbIM (akxT, runoresa, puznyeckas BEeIMUMHA, 3aKOH, TEOPHsl, HAOJIIOEHUE, SIKCIIEPUMEHT,
MOJIEIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.
MaremaTuka: pelieHue CUCTEMbl YPaBHEHHUM, TPUrOHOMETpUUECKUEe (PYHKIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U MX IPOEKIMHU Ha
OCH KOOpJIMHAT, CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApHbIX (YHKUMH, NpPU3HAKU
107001 TPEYTOJILHUKOB, ONIPe/Ie/ICHHE IUIOMAIN INIOCKUX (GUTyp 1 00bEMa Tel.
Bbuonorus: snekrpuueckue sIBIEHUS B JKUBOW NpUpOjE, KoseOaTenbHble JBUKEHHUS B KMBOH
IIPUPOJIE, ONITUYECKHE SIBIICHUS B )KUBOM IPUPOAE, NEUCTBHE PaAUallii Ha )KUBbIE OPTaHU3MBI.
XUMHS: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsd CTPYKTYpa TBEPABIX TEJl, MEXAHU3MBI
00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.
['eorpadusa: MarHuTHbBIE MOJIOCAa 3€MJIM, 3aJ€KH MarHUTHBIX pyd, (QOTOChEMKA 3E€MHOM
IIOBEPXHOCTH, NPEICKA3aHNUE 3EMIICTPSACECHUN.
TexHonoOrus: JIMHUM DIIEKTPOIIEpENay, I'EHEpaTOp IEPEMEHHOr0 TOKa, 3JIEKTPOJIBHUIATElb,
WHAYKIIMOHHAs TIeYb, pajap, paauoNpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapest.

IInanupyemMbie pe3yibTaTbl OCBOCHHSI NPOrpamMMbl MO (H3HKE HAa YPOBHE CPEAHEro
0011ero 00pa3oBaHusl.

OcBoenne yueOHoOro mnpeamera «®duszuka» Ha YpPOBHE CpPEIHEro o0OLEero oOpa3oBaHMS
(6a30BBIf  YpOBEHB) JOHKHO  OOECHEYUTh JOCTIKEHHUE  CICAYIOIINX  JIUYHOCHIHDIX,
MemanpeoMemHuvlX U nPeOMemHbIX 00PA306ameIbHbIX PE3Y1bmMamoe.

JIuunocmuule pezynromamer OCBOeHUsS YyueOHOro npeamera «®Pu3MKa» JOJKHBI OTPA’KaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM poOCCHilckoro oOriecTna,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATENBHOM A€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxk1aHCKOTrO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIIUN O00YYarOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOIO
YJIeHa POCCUIICKOro 00I11ecTBa;

OPUHATHE TPATUIMOHHBIX  OOIIEYENIOBEUECKUX TI'YMAaHHUCTUYECKUX M J€MOKPATUYECKHX
IICHHOCTE;

TOTOBHOCTb BECTH COBMECTHYIO JIESITE€IbHOCTh B HHTEpecax TIpakKIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATh C COLIMANBHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKUUSAMHU U
Ha3HAaYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) maTpUOTHUYECKOTO BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh POCCUNMCKOM IPpa)1aHCKOW UACHTHYHOCTH, MATPUOTH3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYIAPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCUNCKUX YYEHBIX B
o0acTi PU3MKH U TEXHHKE;

3) 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSI:



c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCThH OLIEHHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHbBIE PELICHHS, OPUEHTUPYSACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSATCILHOCTH YIEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/ia B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEero;

4) 5CTETUYECKOTO BOCIIUTAHU:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas SCTETHKY HAay4HOrO TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) Tpy1OBOTO BOCIIUTAHUSI:

MHTEpPEC K pa3iuyHbiM cepam mpodeccruoHaIbHON ASSITENFHOCTH, B TOM YHUCIIC CBSI3aHHBIM C
¢bu3uKOl W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIK BbHIOOp Oymyuiell mnpodeccun u
pean30BBIBATH COOCTBEHHBIC )KH3HECHHBIC TUIAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa3oBaHHWIO B 00yacTH (U3HKK Ha
MPOTSKEHUU BCEU KU3HU;

6) 9KOJIOrMYECKOTr0 BOCIIUTAHUS:

Cc()OPMUPOBAHHOCTh ~ JKOJOTHYECKOH  KYJIbTYpPhI, OCO3HAaHUE TIJIOOATBLHOTO  XapakTepa
9KOJIOTHYECKUX MPooIeMm;

IJIAHUPOBAHUE U OCYUIECTBIICHUE JEHCTBUM B OKPYXKAIOILIECH Cpele HAa OCHOBE 3HAHMS LIEJICH
YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

Pacmmpenue ombiTa JESATEIHbHOCTH JKOJOTHYECKON HAMPABICHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUU N0 (PU3HKE;

7) LIEHHOCTH HAyYHOTO MTO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢duznyecKoil HayKu;

OCO3HAaHHE IIEHHOCTH HAay4HOH JAeSITeTbHOCTH, T'OTOBHOCTH B TpoIlecce M3y4YeHHUs (HU3HKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIIbCKYIO JISATEIIBHOCTh HHINBUYaIbHO U B TPYIIIIE.

B mporecce mocTiKeHUs JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI N0 (PU3UKE IS
YPOBHSI CpefHero oOlIiero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIUOHATBHBIN
MHTEIJIEKT, MpeArnoaaraniuui chopMUpPOBAaHHOCTD:

CaMOCO3HAaHHs, BKJIFOYAOINIETO CIIOCOOHOCTh TIOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;
CaMOpPETYJIMPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NMPHHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHHE, CITIOCOOHOCTh aJaTUPOBATHCS K AMOLMOHAIBHBIM W3MEHEHUSM H TPOSBISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHE MOTHUBAIIMH, BKIIOYAOIIEH CTpeMIICHHE K TOCTHKEHUIO LI U yCIeXy, ONTHMHU3M,
WHUIIMATHBHOCTh, YMEHUE JICHCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEHH;

OMMATHH, BKJIIOYAIOIIEH CIOCOOHOCTh TIOHMMAaTh OMOIMOHATBHOE COCTOSHUE JPYTHUX,
VUUTHIBATH €T0 MPH OCYIIECTBICHUH OOMIECHUS, CITOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKNBAHUIO,
COLIMANIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBICTpAaMBATh OTHOIICHUS C JIPYTUMH
JFOJIbMU, 3a00TUTHCSI, TIPOSBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

Memanpeomemnuvle pe3ynbmansl OCBOCHUS TPOTPAMMBI CpPEIHETO O0OIIEero o0pa3oBaHUS

JIOJKHBI OTPaXKaTh:

OBnazieHre YHUBEPCAIBHBIMU NO3HABAMEIbHBIMU OeUCBUIMU.

1) 6azoevie n02uueckue oeticmeust.

CaMOCTOSITENNbHO  (OPMYIUPOBATh M aKTyalU3UpoBaTh MpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPEICIIATH LENH JeSTeNbHOCTH, 3a]]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaTeiBaTh IUTAH PEUICHHS MPOOJIEMBI ¢ YYETOM aHaIn3a MMEIOIIUXCS MaTepHUalbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIbTATOB IEJISIM, OIICHHBATH
PHUCKU TIOCTIEACTBUI e TENbHOCTH;



KOOPJAMHHUPOBATh W  BBIONHATH pabOTy B YCIOBUSIX peajbHOrO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHS;
pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
2) 6azosvie ucciedosamenbekue 0eucmeust.
BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MMOHATHSIMHI M METOIaMU (PU3MUECKON HAYKH;
BJIa/IETh HAaBbIKAMHU y4eOHO-UCCIIEI0BATENLCKON U IPOEKTHOM 1eATEIbHOCTH B 001acTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEILICHUs 3ajad
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,
BIAJCTh BUJIAMHU JCSATEIBHOCTH 10 TOJYYCHUIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTaluu,
npeoOpa3oBaHMI0 M NPUMEHEHUI0 B PA3IMUHBIX YYE€OHBIX CUTYyallUsiX, B TOM YHUCIE MpU
CO3IaHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;
BBISIBJIATh IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTYaJM3UPOBATH 3a/1a4y, BbIIBUIaTh TMIIOTE3Y €€
pElIeHUs, HAXOIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpbl
Y KpUTEPUU PELLICHUS;
aHAJIM3UPOBATH MOJYYEHHBIE B XOJC PEIICHUS 3aJa4ll PEe3yJIbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh W (POPMYIHPOBATH COOCTBCHHBIC 3a7aud B 00pa30BaTCIBLHOUN EATEIBHOCTH, B TOM
qrclie PU U3YYCHUU (DU3HKY;
JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh TPHUOOPETEHHBIN OMBIT;
YMETb NEPEHOCUTH 3HaHUS M0 (PU3HMKE B IPAKTUUYECKYIO 00I1aCTh KU3HEACITENbHOCTH;
YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.
3) paboma ¢ ungpopmayueit.
BJIAJICTh HABBIKAMH TOJIYYeHHS HH(POpMaAIUK PU3NUECKOTO COJEPKAHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh IMOWCK, aHalU3, CUCTEMATHU3aLUI0 U HUHTEPIPETALUIO
uH(pOpMaIUK pa3TUIHBIX BUIOB U (OPM MPECTaBICHUS;
OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;
WCIIOJIB30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOZCHHEM TpeOoBaHUIt
APrOHOMHUKHU, TEXHUKU OE30MaCHOCTH, TUTHEHBI, PeCypcOCOEpPEKEeHHS, MPABOBBIX U ATUYECKUX
HOPM, HOPM HH(OPMAIIHOHHOM 6€30MacHOCTH;
CO371aBaTh TEKCTHI (PU3MUECKOTO COJIEpPKaHUsl B Pa3IMUHBIX (opMarax ¢ y4€TOM Ha3HAUCHUS
uH(pOpMallMM W 1EJeBOW ayAUTOpUU, BBIOMpas ONTHUMAIbHYIO (OpMY WpPEICTaBICHUS U
BU3yaJIU3aIUH.

OBnaneHne yHUBEPCAIBHBIMU KOMMYHUKAMUBHBIMU OeliCTNEUIMU.
1) obwenue:
OCYIIECTBIISTH OOIICHHE HA YpoKaX (DU3MKHU M BO BHE-YPOUHOU JESTENbHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYaIlUi U CMATYATh KOH(IHKTHI,
Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.
2) coemecmuas 0esimeibHOCMb.
MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,
BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JACHCTBHUA C y4€TOM OOIUX HMHTEPECOB, W
BO3MOKHOCTEHN KaXKJ0r0 4jeHa KOJIEKTUBA;
MPUHUMATH IIEJIM COBMECTHOM JESATEIHhHOCTH, OPTAaHN30BBIBATh M KOOPJAUHUPOBATH JICUCTBUS 110
€€ JOCTHKEHHUIO: COCTaBJSITh IUIAH JEUCTBUHM, paCIpelessaiTb POJIM € YYETOM MHEHUM
YYaCTHHKOB, 00CYX/IaTh pe3ybTaThl COBMECTHON PabOTHI;
OIICHUBATh KAYeCTBO CBOETO BKJIA/la M KaXXIOT0 Y4aCTHHKA KOMaHABI B OOIIUN pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPHSIM,
npeasiaraTh HOBBIE TPOEKTHI, OLEHUBATh HAEH C TO3WLUUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYIIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE MOBEACHUE B PA3IMYHBIX CUTYAIUSAX, TPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, ObITh NMHUITUATUBHBIM.

OBnazeHue yHUBEPCAIBHBIMU PeYIAMUSHbIMU OeUCTNEUIMU.
1) camoopeanuzayus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IO3HABATEIBbHYIO JIEATENBHOCT, B o00nacTw (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEHICHUS pacuy€THBIX M KadeCTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYeCKol padoThl € Y4ETOM HUMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;
JIaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;
JIeJlaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh ero, Opath Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
Croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSBICHUIO IPYAUIMHA B 00JaCTH (U3HKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
2) CamMoKOHmMpPOIb:
JaBaTh OIICHKY HOBBIM CHUTYyalllsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IETh HABBIKAMHU IO3HABATEIHHOM peQIIEKCHH KaK OCO3HAHHWS COBEpIIAeMbIX NEHCTBUN U
MBICIIUTEIBHBIX TPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUH;
UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;
OIICHUBATh PUCKU M CBOCBPEMEHHO IPHHUMATD PEIICHUS 0 UX CHIDKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YIbTATOB JIEATEIHHOCTH.
3) npunsimue cebs u opyeux:
MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTHUX TIPH aHATH3E PE3YJIbTATOB JICATESILHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKY.

Ilpeomemmnuie pesynomamol oceoenusn npozpammsl no guzuke. B npouyecce uzyuenun xKypca
Kypca ¢usuxu 6a3oe020 ypoeusa ¢ 10 knacce odyuarowguiica Haysumca:
JIEMOHCTPHPOBATH HAa IIPUMEPaX PoJib U MecTO (PH3UKH B (POPMUPOBAHUH COBPEMEHHON HAYIHOM
KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOH TEXHMKH W TEXHOJOTHH, B TMPAKTHUYECKON
JNeATEeIILHOCTH JIFOIEH;
VUUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJeNel: MaTepuaibHas TOYKa,
MHepIaibHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE TENO, UACAIBHBIA ra3, MOJICIH CTPOCHHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tell, TOUCUHBINH AIEKTPUUCCKHUH 3apsij] MPH PelIeHUU (PU3NIECKIX
3ajady;
pacmo3HaBaTh GU3NYECKUE SBICHUS (MPOIIECCHI) U OOBICHITh X Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU CTPOCHHS BEIIECTBA M JICKTPOAMHAMHUKHU: PABHOMEPHOE H
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JIBM)KEHHE, CBOOOJHOE TMageHHe Tel, JBH)KEHHE IIO0
OKPYXKHOCTH, MHEpLHs, B3auMoJeiicTBue Ten, Auddy3usi, OpOyHOBCKOE ABHKEHUE, CTPOCHHE
KUAKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKICHUH), TETIIOBOE
paBHOBECHE, WCIIAPCHUE, KOHJCHCAIWS, TUIaBJICHHE, KPUCTAJUTM3AlWs, KUIICHHE, BIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HATPEBAHUU B 3aKPHITOM COCYE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHHS T'a3a B U30TPOIIECCax, dJICKTPU3AIMS TE, B3aUMOJICHCTBHE 3aps/I0B;
OTHCHIBATh MEXAHUYECKOE JBMIKEHHE, UCIONIBb3Yys (DU3MUECKHe BETUYHMHBI: KOOPAMHATA, MYTh,
nepeMenieHre, CKopocTb, YCKOPeHHe, Macca Teja, CHIla, UMITYJIbC Tela, KHHETUYecKasi SHeprus,
MOTEHIMATbHAS JHEPrus, MEXaHWUYecKas padoTa, MeXaHHMYeCKas MOIIHOCTb, MPHU OIMHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOIb3YEMbIX BEIMYMH, HUX OOO3HA4YeHHS U
eMHMIIBI, HAXOAUTh (DOPMYIBI, CBS3BIBAIONINE MAHHYIO (PU3UYECCKYIO BEIHYUHY C JPYTUMHU
BEJIMYUHAMU;



OTHCHIBATh W3YYCHHBIC TEIUIOBBIC CBOMCTBA TENl U TEILJIOBBIC SIBICHUS, HCIONB3YS (PU3NUSCKUE
BEJIMYMHBI: JABJICHUE Ta3a, TeMIeEeparypa, CpEIHss KHHETHYECKash HSHEPrus XaoTUYECKOIO
JIBIDKCHUSI MOJIEKYJI, CPEIHEKBaJ[paTUYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSISI dHEprus, padbora raza, Kodh(GUIUEHT MOJIE3HOTO NEHCTBHUS TEIUIOBOTO JBUTATEIIS;
IpU ONHCAHWH TPABWIBHO TPAKTOBaTh (U3WYECKUH CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C APYTMMH BEIUYUHAM;

ONUCHIBATh H3YYEHHbIE JJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA U JJIEKTPUYECKUE SBICHUS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBI: AICKTPUUSCKUN 3apsiji, DJICKTPUUIECKOE MOJIe,
HaIpsSOKEHHOCTh IOJIS, IOTEHLHMAJ, pa3HOCTh NOTEHIMUAIOB; IPU ONHCAHUM IPABUIBHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAUCHUS W CAMHHIIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYHUHY C IPYTMMH BETUUMHAMU;
AHATM3UPOBATh (DU3MYECKHUE TMPOIECCHl W SBICHHUS, HWCHONB3Yys (HU3UYECKHE 3aKOHBI U
NPUHIUNBL: 3aKOH BceMupHoro tsarotenus, I, II w III 3akonsl HeroTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCA, MIPUHILIUI CYEPIIO3UIIUNA CHJI, TIPUHIIUII
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOEHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KHUHETHYECKOW SHEPrHH TEIUIOBOTO IBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoii, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
JIEKTPUIECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;
OOBSCHATH OCHOBHBIC MPUHIUIBI JCUCTBHUS MAIIWH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX OE€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJIHSITh OKCIIEPUMEHTHl 10 HCCICAOBAaHUI0 (U3UYECKUX SBICHUM U TPOIECCOB C
UCIIONIb30BAHUEM  TMPSAMBIX, W KOCBEHHBIX M3MEpPEHUH, TMpH ITOM  (HOpMYIHpPOBaATh
npoOnemMy/3ajady W TUIOTE3y Y4eOHOro OSKCHEpHUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBbIC M3MEPEHHS (PU3HMUYECKUX BEIMYMH, MPU ATOM BBIOUpATH
ONTUMATBHBIA CITOCOO M3MEPEHHs M HCIOIb30BaTh U3BECTHBIE METOJIbI OLIEHKH MOTPEITHOCTEMN
U3MEPEHHU;

MCCIIEIOBATh 3aBHUCHUMOCTH MEXAY (U3NYECKUMHU BEIMYMHAMH C KCIOIb30BAaHUEM MPSIMBIX
U3MEPEHHM, TP 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJIBTATHI IMOJYy4YEHHOMH
3aBUCUMOCTH (HU3MYECKUX BEJIMYMH B BHUAE Tabmui, u TrpaduKoB, AenaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BAHMS;

coOirofaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIEIOBAaHUI B paMKax y4eOHOTO
AKCIIEPUMEHTA, YYEOHO-UCCIE0OBATEILCKON U TPOEKTHOW JESITEIbHOCTH C HMCIOJIb30BAaHUEM
MU3MEPUTENbHBIX YCTPOUCTB U JTA0OPATOPHOTO 0OOPYIOBAHHS;

pemarh pacuéTHBIE 3aJayd C SBHO 3aJaHHOW (PU3MUECKON MOJIETBI0, MCTOB3Ys (pu3nueckue
3aKOHBI U TPUHIUIBI, HA OCHOBE aHAlIM3a YCJOBHS 3aJaud BBIOUPATh (DU3UUYECKYIO MOJEb,
BBIZICNIATh (PU3MUYECKUE BEIMYUHBI U (HOPMYIBI, HEOOXOAMMBIE ISl €€ pelieHUs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETUYHHEI;

pemath Ka4eCTBEHHBIC 3aJaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO IIETIOUKY
paccyXJIeHUW C UCIOIb30BAHUEM H3YyUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH H (PU3MYECKHX
SIBIICHHUI,

MCIIONIb30BATh MPHU PEIICHUN YYeOHBIX 3a7a4 COBPEMEHHbIE HH()OPMAIIMOHHBIC TEXHOIOTUH IS
MOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETAIIMN U TIPEICTABICHUS y4eOHON W HAYIHO-TIOMYJISIPHOM
uH(pOpMallMK, TOIYYEeHHOW U3 pa3jMYHbIX HCTOYHHKOB, KPUTUYECKH AaHAIU3UPOBATH
noJTy4aeMyro HH(OpMaIuio;

MPUBOJUTH MPUMEPHI BKIAAa POCCUNUCKHUX U 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B MOBCEAHEBHOW JKU3HH i 0OECIICUCHUS
0€30MacHOCTH pU OOpaIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, AJISi COXPAaHEHUS



3JI0POBBSI U COOJIIOJICHHSI HOPM 3KOJIOIMYECKOT0 TIOBEACHHUS B OKpY Karollei cpesie;
paboTaTh B TPYIIE C BBIIOJHEHWEM pPAa3IMYHBIX COLMAJIBHBIX POJIEH, IMIaHUPOBaTh PadOTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYallMsAX, OLEHUBATh BKJIAJ KaKJIOTO M3 YYACTHHUKOB TPYIIbl B PEIICHUE
paccMaTpuBaeMoii MPoOIEMBI.

Ilpeomemmunie pezynomamol 0ceoenusn npozpammsl no guzuke. B npouecce uzyuenusn Kypca
Kypca ¢usuku 6azoeo2o ypoeusn ¢ 11 knacce odyuarouwuiica nayyumcsa:
JEMOHCTPHUPOBATh Ha MMPUMEPAX POJIb U MECTO (pU3MKHU B (POPMHUPOBAHMHN COBPEMEHHON HAyYHOU
KApTUHBl MHUpPA, B PAa3BUTHUM COBPEMEHHOM TEXHHUKM M TEXHOJIOTMH, B IIPAKTUYECKOU
JESTEIbHOCTH JIFOJIeH, IeJIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;
YUUTHIBATh TPAHMIIBI IPUMEHEHUS U3YICHHBIX (PH3UUECKIX MOJIETICH: TOYCUHBIH dJICKTPHUSCKUAN
3apsi, Jyd CBeTa, TOYEUHBIH HCTOYHHUK CBETa, SiiepHas MOJENb aroMa, HYKJIOHHAas MOJENb
aTOMHOTO $i/Ipa MPH peleHNH (HU3NIECKUX 3a/1a4;
pacrno3HaBaTh (U3MYECKHe SBICHUA (TPOIECChl) M OOBSICHATH HX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKN W KBAaHTOBOW (DM3MKH: DJIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHHTOB, 3JIEKTPOMArHUTHas
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
3JIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTPaHEHUE CBETA, OTPaKEHUE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JAUCHEPCUS CBeTa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIMOAKTUBHOCTB;
OMKCHIBATh HW3YYECHHBIC CBOWMCTBAa BellecTBa (AIIEKTPUYECKHE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPE) M AIIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsj, CHiIa TOKa, SJIEKTPHUECKOe
HaIpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, PA3HOCTh MOTEHINAJIOB, JIEKTPOABIDKYIIAS CHJIa,
paboTa ToKa, MHAYKLHS MarHUTHOTO TOJs, cuina Awmmepa, cuia JlopeHia, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPUUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyieOaHWi B
KoJe0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IMPOLIECCE TApMOHHYECKHX 3JIEKTPOMArHUTHBIX
Koyle0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIa JIMH3BI, TPU ONHCAHWUH TMPAaBUIBHO
TPaKTOBaTh (PUIUYECKUI CMBICH HCIOJNB3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHUIIB,
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C IPYTHMH BEITMIHHAMU,
OTKCHIBATh M3yUYEHHBIC KBAHTOBBIE SIBICHUS W TPOIECCHI, UCIONB3Yysd (HU3MYECKHE BETUYUHBI:
CKOPOCTH JIEKTPOMArHUTHBIX BOJH, UTMHA BOJHBI M 9aCTOTa CBETA, SHEPTHS U UMITYJbC (POTOHA,
Nepuo ] Toypacmajia, dHeprusl CBA3M aTOMHBIX SiJep, MPH OMUCAHUU MPAaBHIBHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCTOJIB3YEMBIX BEIUYHMH, WX OO0O3HAUEHUS W CJWHHUIBI, YKa3bIBaTh
(dbopMyIibl, CBA3BIBAIONINE JaHHYI0 (GU3HUECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMHU, BHIUUCIISTH
3Ha4YCeHHUE (PU3NUECKON BETUINHBI,
aHAM3UPOBATh (DHU3MYECKHE TMPOIECCHl W  SBICHUS, HWCHONB3YS (U3WYECKUEe 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH DJIEKTPOMArHUTHOM HWHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PAaCIpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHEe OWHIITeHHAa I (GoTodd(deKTa, 3aKOH COXpaHEHUs HHEPruM, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAaHEHHS JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKCHHWE W YCIOBHS (TPAHHUIIBL,
00JacTv) IPUMEHUMOCTH,
OTIpe/IeNIATh HANpPAaBJIEHUE BEKTOpa WHIYKIIMM MAarHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHIJIBI
Awmriepa u cuinbl JlopeHna;
CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;
BBITIOJHATh OKCIEPUMEHTHI 10 HCCIENOBAaHUIO (DU3MYECKHX SBICHUH U TMPOILECCOB C
UCIIOJIb30BAaHUEM  TMPSIMBIX, M KOCBEHHBIX H3MEpEHHil: TMpH d3ToM (HOpPMYIHPOBATH



npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBObI;

OCYILECTBIISITh MPSIMBbIE M KOCBEHHBIE M3MEPEHHS (DPU3UYECKHX BEIUYMH, NPH 3TOM BHIOUPATH
ONTUMAJIbHBIA CIIOCO0 U3MEPEHUs! M MCIIOJb30BaTh U3BECTHBIE METO/bI OLEHKH IMOrpeIHOCTeN
U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (DU3NYECKUX BEJIUMYMH C UCIOJIb30BAHUEM NPSAMBIX U3MEPEHHIL: Mpu
TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yJbTaThbl IOJTYYEHHOW 3aBHCHMOCTH
(Gu3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BAHMS;

coOuroiaTh IpaBuiIa 0€30MaCHOro TpyJa IpU MPOBEIEHUU UCCIIEIOBAaHUI B paMKax y4eOHOro
IKCIEPUMEHTA, y4eOHO-MUCCIIEOBATEIBCKOW U TMPOEKTHOW JESITEIBHOCTH C HCHOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1a0OpaTOPHOI0 000PYA0BaHMS;

pemiath pacuéTHbIE 3a/la4d C SBHO 33JaHHON (PU3MUECKOW MOJENbIO, UCIONb3Ysl (U3NYECKHE
3aKOHBl U NPHHLHUIBI, HA OCHOBE aHalW3a YCJIOBMS 3a/Ja4d BbIOMpATh (PU3NYECKYI0 MOJIEINb,
BBIJICNIATh (PU3UYECKUE BEIMUMHBI M (HOPMYJbl, HEOOXOAMMBIE IJisi €€ pPEICHHUs, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAILHOCTH IOJIyYeHHOI'O 3HaUeHUs (PU3HMUECKON BEIUYHHBI;

pemarh KayeCTBEHHbBIE 3a/layd: BBICTPAMBaTh JIOTUYECKUM HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyXKIeHUH C HCHOJIb30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (puU3MuUecKux
SIBIICHHI;

UCIIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a/lay COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TPEACTABICHUS YU€OHOU 1 HAyUHO-TIONYJISIPHON
uHpOpMaLlUY, TOJYyYEHHOHM W3 pa3iWYHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATh
MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh NPUHLUIBI JEHCTBUA MalIMH, NPUOOPOB M TEXHUUYECKUX YCTPOWCTB, Pa3InUyaTh
yCIIOBUS UX 0€30MacCHOr0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

IPUBOINUTH MPUMEPHI BKJIAJA POCCUMCKHUX U 3apyOeXHbIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HU Uil oOecredeHus
0€30MacHOCTH U OOpaIEHUH ¢ MPUOOpPaMH U TEXHUUYECKUMHU YCTPONUCTBAMHU, I COXPaHEHUs
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

paboTaTh B rpyIIie ¢ BHITOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, JIAHUPOBATh paboOTy

TPYIIBI, PAMOHAIBHO PAaCHPEeNaTh 00SI3aHHOCTH U TUNIAHUPOBATH JESITENLHOCTD B
HECTAaHAAPTHBIX CUTyallUdX, OOCHHUBATH BKJIAJ KaXKA0I'0 U3 YYAaCTHUKOB I'PYIIIGI B PCIICHUC
paccMaTpuBaeMoi POOIEMBI



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 10 1 9 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 25



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

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
1 UeKTpoCTATHKA ) https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIM 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 21
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPoOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHnu4YecKHe U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkne U dJIEKTPOMArHUTHBIE 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrriia 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUATBHON TEOpUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

16

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PeszepBHOe Bpems 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Nem/m  Tema ypoka Konrpoabnsie IIpakruueckue Aara mupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
BBOHBIN HHCTPYKTaX MO OXpaHe
1 Tpyaa. ®u3znka — HayKa O NPUPOJE. 1 bubnnoreka [HOK
HayuHnble MeTo1b1 O3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
[TepBUYHBII HHCTPYKTAX Ha paboyemM
Mmecte. Poib u Mecto pusuku B
2 (hopMUPOBaHHH COBPEMEHHOM 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c33e6
HAy4YHOW KapTUHBI MUPA, B
MPAKTUYECKON JEATEeIbHOCTH JIIOIeH
MexaHuueckoe TBUKEHHE.
3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IIPAMOIIMHEWHOE 1 bubnnorexka [JOK
JBU)KEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnnorexka [JOK
JBUYKEHUE https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CcBOOOIHOTO ITaECHNA https://m.edsoo.ru/ff0c39cc
JlaGopatopnas pabora "H3yueHue
7 JBUKEHHSI TeJla, OpPOIIEHHOTO 1 1
TOPU30HTAJIBHO"
3 KpuBonuueiinoe 1BuxeHHeE. 1 bubnnorexka [JOK

JBr>keHUE MaTepUaIbHOM TOUKH IO

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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OKPY>KHOCTH

[Tpuniun otHocuTenbHOCTH [anumnes.

bu6mmoreka [IOK

9 HNueprpanbHble CUCTEMBI OTCYETA.
Pt N https://m.edsoo.ru/ffOc3be8
IlepBeb1it 3ak0oH HbroTOHA
Macca tena. Cuina. [IpuHiun
10 CYIIEPIIO3ULIMH CHII. BTOpOIi 3aKkoH bubmorexa LHOK
yHep H ' p _ https://m.edsoo.ru/ffOc3be8
HproTona 1151 MarepuanbHON TOYKH

1 Tperuif 3axon HeroToHa 114 bubmumoreka [IOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

12 TspKecTd. IlepBast kocmMuyeckast bubmorexa LIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

13 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el18
Cuita tpenus. Koadbuiment tpenus.

14 Cuna cgn OTI/IBneI({bI/Iq:I opu BI:E(CHI/II/I bubmorexa [TOK

p pra https://m.eds00.ru/ff0c3f76
Tena B )KUAKOCTH MIIN ras3e
[TocTymarenbHOe U BpalaTelbHOE

15 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmenT cuibl. [Imedo cunbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
NMnynbsc MmaTepuabHOM TOYKH,

16 CHUCTEMbI MaTE€PUAIbHBIX TOUEK. bubnuoteka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITYyJTbCa. P€akTUBHOE JIBIKECHHE
PaboTta 1 MOIITHOCTE CHJIBI.

17 Kunerndeckas sHeprusi MarepuaabHONR bubnmoreka [JOK
Touku. Teopema 06 U3mMeHeHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW dSHEPTUH

18 [loTeHuumanpHas SHEPTHUsL. bu6nmoreka [JOK

[ToTenunanpHas SHEPTUsl yIpyro

https://m.edsoo.ru/ff0c461a
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nehOpMUPOBAHHON MPYKUHBI.
[ToreHruansHast SHEPTrHs Tesia BOIU3U
MOBEPXHOCTH 3eMJIH

19

IloTeHIManbHBIC U HEIOTCHIINAIBHBIC
cuiiel. CBA3b pabOTHI
HETOTCHIUAIBHEIX CUJI C U3MCHCHUEM
MEXaHUYECKOM SHEPTHH CUCTEMBI TEl.
3aKOH COXpPaHEHHSI MEXaHUYECKOU
SHEPTHH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

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

21

22

23

24

AHaM3 KOHTPOJIBHOMU pabOTHI.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTtep ABUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mopaenu cTpoeHus ra3os, KUIKOCTEH
U TBEPIBIX TENI

Macca monekyin. KonuuectBo
BemlectBa. [locTostHHas ABoraapo
TemnmoBoe paBHOBecue. Temneparypa

u e€ usmepenue. Illlkana remneparyp
Lenbcus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

25

26

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM DHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e
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27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI.
H3onporiecchl B ueaabHOM ra3e u ux
rpadguvecKoe mpeacTaBIeHNe

28

Jlaboparopuas pabota «OnpeneneHue
Macchl BO3JlyXa B KIIACCHOI KOMHATE
Ha OCHOBE M3MEPEeHUIA 00beMa
KOMHAaThI, JaBJICHUA U TEMIICPATYPhbI

BO3/yXa B HEM»

29

KonTponbnas padora 3a 1 nosnyroaue.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

31

32

AHanu3 KOHTPOJIbHOM pabOTHI.

BnyTtpennss sHeprus

TEPMOJMHAMUYECKON CUCTEMBI U
croco0Obl e€ n3meHenusi. Koiamaectso
TeIUI0THI U paboTa. BHyTpeHHss
SHEPTHUSl OJHOATOMHOTO HUJICAILHOTO

rasa

Bunsl Tenonepenaun

Y aenpHas TEI0EMKOCTh BEIISCTBA.

KonnuecTBO TEMIOTHI Ipu

TEIJIornepeaaydce. AI[Ha6aTHHI>i mmponecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

33

[ToBTOpHBIN HHCTPYKTaX Ha paboueM
Mmecre. JIaboparopHast pabota

"N3mepenue yaenpHon
TEIII0EMKOCTH"

34

[IepBblil 3aKOH TEPMOAMHAMUKH U €TO
IIPUMEHEHHE K H30MpoLeccam

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc5efc

35

Heo6paTumocTs nporeccoB B

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6230



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

[punuun nevictus u K11/ ternoBoit

bubmuoreka [JOK

36 MAaIIMHBI https://m.edsoo.ru/ff0c600a
37 Hukn Kapno u ero KIT{
38 DKOJIOrH4ecKHe MPoOIeMbl
TEIUI0PHEPTETHKU
39 O6o6matomuii ypok «MomnekymsipHast bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabora no teme
40 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LIOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
AHaM3 KOHTPOJIBHOMU pabOTHI.
41 [TapooGpa3oBanue U KOHIECHCAIUS bubmorexa HOK
poobp AACHEALIIA. https://m.edsoo.ru/ff0c63b6
Hcnapenue u xurneHue
AOGCOIIOTHAS M OTHOCUTENIbHAS
42 BJI&YKHOCTh BO3/1yxa. HackImeHHbIN bubmorexa LHOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
43 amopdHbIe TeIa. AHU3OTPOIHUS bubnuotexa [JOK
CBOMCTB KpucTauioB. JKunkue https://m.edso0.ru/ff0c65f0
Kpuctaabl. COBpeMEHHbIE MaTepHAIIbI
[InaBneHue n KpUCTATUIU3ALIMSL.
44 VY enpHas TenuoTa miaBJICHUS bubmmorexa [TOK
A ) https://m.edsoo.ru/ff0c6708
CyOmmmariust
bubmuorexa [JOK
45 b 0
PABHEHHE TeIIOBOTo banatca https://m.edso0.ru/ff0c6820
DJeKTpu3anus Teil. DIEKTPUIECKUNH
46 3apsiy. [[Ba BUA SJCKTPHUSCKUAX bubmmorexa [JOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsIoB
47 IIpoBOAHMKY, TUANEKTPUKH U bubnuorexa [IOK

MOJIYITPOBOJTHUKH. 3aKOH COXPAaHEHUS

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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QJICKTPHUYCCKOTIO 3apsaa

B3aunmoaeiicTBue 3aps10B. 3aKoH

48 Kynona. ToueuHblil DeKTpUUECKUNA bubmmorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB AIEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uuuu bubnmoreka [JOK
49 o
AJIEKTpUYECKUX mnonel. JInnuu https://m.edsoo.ru/ff0c6df2
HANPsHKEHHOCTH
Pabota cwit aiexkTpocTaTHieckoro
50 nond. [Torenuuan. Pasaocts bubnmorexa LHOK
’ ' https://m.edsoo.ru/ff0c6f00
IMOTEHI[AAIOB
[TpOBOIHUKY M TUIJICKTPUKH B
51 JJIEKTPOCTATUYECKOM IOJIE bubmorexa [TOK
p ' https://m.edsoo.ru/ff0c7018
JlunnnekTpudeckast IpOHHUIIAEMOCTD
bu6mmoreka [IOK
52 Dnexkrpoémroctsh. Koragencaro
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh TIOCKOTO
53 KOHJIEHCATOpa. DHEPrUs 3apsyKeHHOr 0 bubmorexa LHOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOTTMPOBAIEHOTO
54 anmapara, CTpyHHOT0 pUHTEPA.
DneKTpocTaTUYECKas 3alluTa.
3a3emIIeHue AIIEKTPONpruOOpPOB
DNEeKTPUUECKUN TOK, YCIIOBUS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
55 Cuna toka. Hanpsoxenue.
Conporusnenue. 3akon Oma ist
ydacTka [enu
56 [TocnenoBarenvHOE, MapaIeIbHOE, 05 bu6nmoreka [JOK

CMCIIaHHOC COCAMHCHUC

https://m.edsoo.ru/ff0c74f0



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
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npoBoAHKUKOB. JlaboparopHas paboTa
«M3ydeHne CMeIaHHoro COeAMHEHUS
PE3UCTOPOBY

PaboTa 1 MOUTHOCTB JIEKTPHUECKOTO

bu6mmoreka [IOK

> Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 15 MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
58 3ambikaHue. JlaboparopHas pabota 0.5 bubmorexa LHOK
https://m.edsoo.ru/ffOc7ae0
«3mepenne D/1C uctouyHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS
DneKTpOHHAs TPOBOJAUMOCTD TBEPABIX
59 METaJIJIOB. 3aBUCUMOCTh
COIPOTHUBIICHUSI METAJLIOB OT
Temrepatypbl. CBEpXIIPOBOJIUMOCTh
60 DNEeKTpUYECKUl TOK B BaKyyMe.
CBoiiCcTBA JIEKTPOHHBIX ITYYKOB
[TonynipoBoAHUKH, UX COOCTBEHHAS U
61 MpUMecHas MpoBoAUMOCTh. CBOMCTBA bubnnorexka [JOK
p—n-nepexona. IlomynpoBoAHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubopsI
DNEeKTpUYECKUil TOK B pacTBOpax u
62 pacruiaBax 3JIEKTPOJIMTOB. bubnnorexka [JOK
DNEeKTPOUTHYECKAs TUCCOLUAIIHS. https://m.edsoo.ru/ff0c82ba
OnexTponan3
DJIEKTPUYECKUI TOK B Ta3ax.
63 CaMocTOsSTETHHBIN 1 bubnmnoreka [JOK
HECaMOCTOSITENbHBIA pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
bu6nmoreka [JOK
64 Hrorosast koHTpoBHAs paboTa. https://m.edsoo.ru/ff0c8aga
65 AHanu3 KOHTPOJIbHOM pabOTHI. bubnnoreka [HOK



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
https://m.edsoo.ru/ff0c8a8a

DneKkTpudecKue npudopsl U
YCTPOMCTBA U X MPAKTHIECKOE
npuMeHenue. [IpaBuiia TeXHUKH
0C30ITacCHOCTH

https://m.edsoo.ru/ff0c86fc

66 O6o06maromuit ypok 1 bubnnoreka [HOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
67 PesepBubIil ypok. O600maronuii ypok 1 bubnnoreka [HOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8c56
68 PesepBHblIil ypok. O600maomuii ypok 1 bubnmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie  IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
BBOAHBII HHCTPYKTAXK MO OXpaHe
Tpyna. [TocTossHHBIE MarHUTHI U UX
1 B3auMO/iecTBUE. MarHUTHOE M0JIe 1 bubmmorexa [IOK
a T ' https://m.edsoo.ru/ff0c9778
Bektop MaruuTHOM MHAYKUMH. JIMHUK
MarHUTHOW MHIYKIIUH
[TepBHUYHBIN HHCTPYKTaX Ha pabodyem
2 Me(I:)Te MaFHI/ITHOlic)yl'I:OJ'Ie a Oll;)O,Z[HI/IKa 1 Bubmiorexa OK
i P https://m.edsoo.ru/ff0c98fe
¢ Tokom. OmbIT Dpcrena.

3 JlaboparopHnas pabota «3ydenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHast pabota 1 1 bubmuoreka [IOK
«HccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST HA
5 IBHKYIIYVIOCS 3apSDKEHHYIO YaCTHUILL 1 bubmmorexa TIOK
Iy P Y Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cunsl Jlopenma
DJeKTpoMarHuTHas MHAyKnus. [Totok
6 BEKTOpa MarHuTHOM nHAyKuu. IJ1C 1

WHIYKIIUA. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanaest



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

JlaboparopHas pabota
«HccnenoBanue sIBJICHUS
3JIEKTPOMArHUTHON MHTYKIIUW)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J1C caMOMHAYKLINH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U UX
MPUMEHEHHUE: MOCTOSIHHBIE MATHUTHI,
AJIIEKTPOMATHUTHI, JIEKTPOABUTATEb,
YCKOPHUTEIIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb

10

11

O6o6maromuit ypok «Marauroe
noJie. DJIeKTPOMAarHUTHAS WHIYKITUSD)
KonTponbHas padoTa 1o Teme
«MarauTHOE I0JI€.
DNEeKTpOMarHUTHAST WHIYKIIHS

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

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

12

13

14

AHann3 KOHTPOJIbHOM paboThI.
CBo06oiHbIE MEXaHUYECKHE
kosiebanus. 'apmMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue sHeprun

JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH M MAcChl IPpy3a»

Konebarenbublif kKoHTYp. CBOOOIHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHHs B

UieaIbHOM KoJ1e0aTeIbHOM KOHTYpE.
AHajorus Mexy MEXaHM4eCKUMHU 1

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMHU

15

16

17

18

®opmyna Tomcona. 3akoH
COXPaHEHHUS SHEPTUU B UJICATBHOM
K0JIeOaTeIbHOM KOHTYpE

[IpencraBiaeHne O 3aTyXaroOIINX
KoyieOaHusX. BoIHyKIeHHBIE
MeXaHu4yecKue Kojebanus. Pe3oHanc.
BbIHYKICHHBIC 2JIEKTPOMArHUTHBIE
KoJIeOaHMs

[Tepemennslif Tok. CuHYyCOUATBHBIIT
nepeMeHHbIH TOK. MOIITHOCTh
MEPEMEHHOT0 TOKA. AMIUTUTYHOE U
JEeICTBYIOIIEE 3HAYCHHE CUJIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [IpousBocTBo,
nepegava u norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

19

VYCTpoiCTBO U MPAKTHYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa, JIMHUN
3JIEKTpoInepeay

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BOICTBE NIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
AIIEKTPOIHEPTUHU B MOBCETHEBHONW
KHU3HU

21

Mexanunueckue BOJIHBI, YCJIOBUA
pacrtpoctpanenus. [lepuoa. CkopocTh
pacIpoCTpaHEHHS U JITTHHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBHBIC BOJHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

but6mmoreka [IOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByKa. Bricora ToHa. TemOp 3ByKka

https://m.edsoo.ru/ffOcccOc

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI, UX

bu6nmoreka [IOK

23 cBoicTBa i ckopocts. Hlkana https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBueHus. Pa3Burue cpencTs
cBs3u. Paguonoxanus

25 Kontponsnas padora «Konebanus u Bu6mumoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
AHam3 KOHTPOJIBHOH paboTHI.

26 [IpsimonuHENHOE pacpoCTpaHEHHE bubnnorexa [JOK
CBETa B OAHOPOJHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxkeHue cBeta. 3aKOHbBI OTPAKEHUS

27 cseta. [locTpoenue n3odpaxxeHuu B bubmmorexa LIOK

https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Tpenomnenue csera. IlonHoe

28 BHYTPEHHEE OTpaKeHUE. bubnnorexa [JOK
JlaboparopHas pabota «3mepenue https://m.edsoo.ru/ffOcd7{6
MOKa3aTelsl MPEIOMIICHUS CTEKIIa»

29 HToroBas KOHTpoJIbHAs paboTa 3a 1 bubnmnoreka HOK
MIOJIYTO/IUE. https://m.edsoo.ru/ff0cd67a
AHann3 KOHTPOJIbHOM paboThI.

30 JIunzel. [locTpoenune n3obpaxkeHuit B bubnuotexa [JOK
nuH3e. Popmysia TOHKOU JIMH3HI. https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
JlaGopaTtopHnast pabota

31 «HcemenoBanue cBOMCTB
M300paXeHUH B TMH3AX»

30 Hucnepcus ceeta. Cll0KHBIN COCTaB

6enoro cBera. L[Bet. JJaboparopras



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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pabota «Habmoaenue aucnepcuu
CBETa»

[ToBTOPHBIN HHCTPYKTAX HA paboueM
mecte. HTepdepennus cera.

bub6nmmoreka [IOK

33
Hudpakuus csera. Judpakunonnas https://m.edsoo.ru/ff0ced22
peméTka
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonsipuzanust cBeta https://m.edsoo.ru/ffOcf02e
35 Onrruueckue mMpuOOphl M YCTPOUCTBA U
yCIIOBUS UX O€30MacHOr0 MpUMEHEHUs
I'paHuUIBI MPUMEHUMOCTH
KJ1accuueckoil Mmexanuku. [loctymnarsl bubmmoreka [JOK
36 -
CIIELIMAJIbHOW TEOPUU https://m.edso0.ru/ff0cf862
OTHOCUTEJIBHOCTHU
OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH.
37 3ameUIeHre BpEMEHU U COKpaIllCHUE bubnnorexa [JOK
o P pail https://m.edsoo.ru/ffOcfa42
JUIMHBI
DHeprus U UMIYIbC PENSITUBUCTCKOW
38 vacTulbl. CBI3b MAcChHI C JHEPTUENA U bubnmorexa [JOK
HpL P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
KoutponsHas pabora «Onruka.
39 OCHOI;LI cie I/l:aanoﬁ TEOPHUH bubnmorexa OK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTH
AHanIn3 KOHTPOJIbHOM paboTHI.
40 dotourl. ®opmyna Inanka. DHeprus bubnmorexa LOK
- POPMY. ’ p https://m.edsoo.ru/ffOcfel6
U UMIYJIbC GpoToHA
OTKpBITHE U UCCIIEIOBAHNE En6 110K
HOIHoTEKA
41 orod(ddexra. O A.T.
porospexr TIPITRL https://m.edsoo.ru/ffOcffc4
CromneroBa
42 3akonbl poTtodddexra. YpaBHEHHE bubnmnorexa [JOK

OitamreiiHa s potodrddexra.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

«Kpachnas rpanuna» horosrddexra

Jasnenne ceera. OnbrTel I1. H.

bu6nmoreka [IOK

43 JleGeneBa. XuMu4eckoe IEUCTBUE
s s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
44 MPaKTUYECKOe TPUMEHEHHE:
dboTo3neMeHT, HOTOIATIUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemienue 3amad no reme «J1€MEHTHI bubnuorexa [IOK
KBAHTOBOM ONTHKU https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OTBITHI
46 Pesepdopna o paccesHuro o-9actu bubmmorexa [JOK
PROPA P t https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozenb aroma
bubnuoreka [{OK
47 IToctynatel Bopa
y p https://m.edsoo.ru/ff0dOafa
M3znyuyenue v norsomieHue PoToHOB
48 1| I/I}l"Iqe €X0JIec aToMa C O H(()il)“O OBHS bubmorexa HOK
P pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha JAPYroil. Buabl cieKTpoB
BoanoBsie cBolicTBa yacTuil. BoJHBI
49 ne bpoins. KopnyckynsspHO-BOIHOBOM bubmuoteka [IOK
nyanu3Mm. CrioHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BEIHYKJICHHOE M3TyICHHE
OTkpeITHE PATUOAKTUBHOCTH. OTIBITHI
50 Pezepdopna mo onpenenenuto cocraBa bubmmorexa [JOK
PPOP P https://m.edsoo.ru/ffod0fd2
PaZOaKTUBHOTO U3TyYCHHS
Cgoiictpa anba-, 6era-, ramma-
51 u3nydeHus. Biusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
59 OTKpBITHE TPOTOHA ¥ HEUTPOHA. bubnuotexa [JOK

W3zotonsl. Anbda-pacnan.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
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DJNEeKTPOHHBIN U TO3UTPOHHBIA OeTa-
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Msxumes T.4., byxosues b.b., Corckuit H.H./ITox pen. [TapdentpeBoit H.A. ®usuka. 10
kiacc. ba3oBeliif ypoBeHs u yriyoneHHsiit yposHu. M.: IIpocBeienue

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
1. A.IL. PeimkeBuu. @usuka. 3amaunuk. 10 — 11 ki.: [Tocobue myst oOieoOpazoBaTebHBIX

y4eOHBIX 3aBefieHul — 6 —¢ u31., crepeotun. — M.: JIpoda
2. Coopnuk 3a1a4u 1o ¢usuke.10-11 ki, [TappentseBa H.A. ,-M.: [IpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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